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BO GIAO DUC VA PAO TAO

TRUONG PAI HOC CAN THO

THONG TIN KET QUA NGHIEN CU'U
1. Théong tin chung

- Tén d¢ tai: Xay dung co s¢ dir lieu DNA ma vach cho cac giong ciy an trai

dac san cua Viét Nam khu vuc Nam Bo

- Chui nhiém dé tai: TS. S Tan Khang — Vién Nghién ctru va Phat trién Cong
ngh¢ Sinh hoc

- Co quan chu tri: Truong Pai hoc Can Tho

- Thoi gian thyc hién: 01/2019 dén 6/2021
2. Muc tiéu dé tai

Muc tiéu chung: Xay dung dugc co s¢ dit licu DNA ma vach cho 10 loai trai
cay dac san cua Vi¢t Nam khu vuc Nam Bo.

Muc tiéu cu thé:

Khao sat va tim dugc cac cay dau dong cta 10 loai cdy an trai dac sin & Nam

Giai duoc trinh ty DNA m3 vach va phan tich dugc da dang di truyén cua
ting loai DNA ma vach cua ting loai cy an trai ddc san dya trén cac phan mém tin
sinh hoc va co s¢ dir licu DNA, tr d6 xay dung dugc co s¢ dir licu DNA ma vach

chuan c6 gia tri nhan dang chinh xac 10 loai cay an trai dac sin Nam B0.
3. Tinh mai va sang tao

DNA ma vach 1a mét trong nhiing cong cu ung dung mdi trong cong nghé
sinh hoc nong nghiép dé nhan dang giéng cay trong. Viéc dua céng cu ndy vao nhin
dién cay cay giéng va cac san pham tir cAy an tri ld mot trong nhiing budc tién ciia

ndng nghi¢p trong tmg dung cong nghé 4.0.
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bé tai da xac dinh duogc cac vi tri chuyén biét cua ting giong cdy an trai dac

san trong nhom cdy an trai c6 nhiéu dic diém tuong dong ca vé hinh thai va veé gen.
4. Két qua nghién ciru

- Bu6i Da Xanh: Duya trén mirc do sai khac vé nucleotide, ITS 14 trinh tu tiém nang
dé nhan dién giéng buoi Da Xanh. véi d6 tuong dong dao dong trong khoang 0,66-
0,95 véi khoang dao dong 1a 0,07 duoc chia thanh 3 nhom chinh: nhém I véi Nhém
2 ¢ hé s6 tuong dong 1a 0,76, nhém 1, 11 véi nhoém 3 ¢ hé s6 tuong dong thap nhat
1a 0,66.

- Cam Mat: gen ycflb cho thay c6 5 SNPs c6 thé phan biét giita cac giéng cam Mat
v6i cac giéng khac. Gian do pha hé dua trén diu ISSR cho thay c6 su khac biét vé
mat di truyén giita cic miu cam Mat khong hat va cdc mau cam khac trong nghién
ctru.

- Chom chom: Gene matK c6 thé duoc sir dung lam DNA ma vach dé nhan dién
gidng chém choém rimg rudt vang, chom chém Java va giéng chom chém lai Tién
Cudng cua Viét Nam. Phuong phap phan tich da hinh dua trén moi ISSR nay da
chia tdm giéng — 14 miu chom chom thanh bén nhém 16n. Véi hé sb twong dong
giita cac giéng dao dong tir 72 dén 100%

- Dau ha chau: Trinh ty atpF-H théy duoc trinh tu cia dau Ha Chau khac biét hoan
toan véi cac mau dau dbi ching & 11 vi tri nucleotide. Dya trén gian dd, cho théy su
da dang di truyén gitra 12 mau dau thé hién qua hé s6 twong dong 1a 74%. Cac mau
dau Ha Chéu c6 hé sb twong dong v6i nhau kha cao nam trong khoang tir 0,875 - 1
va nam chung ¢ 1 nhém trén gian do.

- Miang ciu xiém: Két qua phan tich cho thiy gene rpoC1, két qua nghién ctru da
dua ra 7 vi tri sai khac nucleotide. Trong dé co6 2 vi tri dac trung cho loai binh bat, 4
vi trf ¢6 kha ning nhdn dién loai mang cau. Két qua trén cho thiy ISSR phu hop dé
danh gia dac tinh ctia ba loai Annona va c6 sy khac biét dang ké vé da dang di
truyén giita cac loai

- Quyt hong: Két qua phan tich trinh ty vang ITS & cho thiy c6 14 vi tri khac nhau
gilta quyt hong va cac gidng quyt khac. Tir két qua xay dung gian dd pha hé ISSR

cho théy, muc do tuong déng cliia cac mau bién thién tir 0,49 dén 1,00.
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- Sau riéng Ri-6: Phat hién 6 SNPs giita cac trinh ty cta cic miu sdu riéng. Trong
d6 c6 mot SNP dic trung cho gidng sau riéng Ri-6 13 vi tri 444, ¢ sau riéng Ri-6 13
G trong khi cac giéng con lai 1a C. Két qua phén tich dya vao ddu phan tir ISSR da
phan chia 20 gidng sau riéng thu duoc & bdn tinh ciia ving PBSCL chia thanh cac 5
nhom co hé sb trong dong dao dong kha xa trong khoang 0,61 — 0,97.

- Thanh long rudt do: Gibéng thanh long rudt do6 Vién Cay dn qua mién Nam duoc
xac dinh baoi ba locus, atpF-H + rbcll + matK.

- Vi sita 10 rén: Khi dua trén trinh ty DNA ving atpF-atpH cho thiy c6 sy khac biét
giita nam giéng v sita Lo Rén, v sita bo hong, va sita bo tim, vi sita tim va vi sita
Mica. Phén tich da dang di truyén bang dau ISSR cho thay cac giong vi sita co do
tuong dong tir 0,68 dén 1,00 trong d6 cac gidng va sira Lo Rén duogc tach thanh mot
nhanh riéng.

- Xoai cat Hoa Loc: Qua két qua phan tich vung trinh ty matK xuat hién da dang vi
tri bién d6i xdy ra & hau hét cac vi tri & 16 trinh ty, trong d6 c¢6 27 vi tri c6 thé nhan
dién xo0ai cat Hoa Loc véi cac mau con lai. Dya trén dau phan tir ISSR, cac mau

x0ai dugc chia thanh 2 nhém véi hé sb trong dong trung binh 14 0,67.
5. San pham

Sdn pham khoa hoc:
- 05 bai bdo quoc té
+ 01 bai dang trén Asian Journal of Plant Sciences 20(3) (2021) — Q3
+ 01 bai dang trén Biodiversitas 2021 — Q3 (vuot 01 so véi thuyét minh)
+ 01 bai dang trén Asian Journal of Agriculture and Biology 2021(2) — Q4
+ 02 bai dang trén International Journal of Agriculture and Biological
Sciences 04(2021) (vuot 02 so v6i dang ky thuyét minh).
- 02 bai béo trong nudc
+ 01 bai dang trén Tap chi Khoa hoc Trudng Pai hoc Can Tho
+ 01 bai dang trén Tap chi Khoa hoc va Cong nghé Nong nghiép Viét Nam
- 01 Sach chuyén khao: “DNA mai vach va da dang di truyén cdy an trai”.
Sdn pham ddo tao:
- Pao tao thanh cong 06 thac sT (vuot 04 so v6i dang ky thuyét minh)
San pham ieng dung:
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- 01 Co s6 dit liéu vé DNA ma vach cua 10 giéng cay an trai dac san cua Vi¢t Nam
(https://dnavf.ctu.edu.vn/)

- 01 Thu vién DNA ma vach cua 10 giéng cay an trai dac san cua Nam B0

6. Hi¢u qua, phwong thirc chuyén giao két qua nghién ciru va kha niing vng

dung vao thuc té
6.1. Hiéu qud

Déi véi t6 chire chi tri va cac co sé ng dung két qua nghién ciru

Két qua nghién ctru nay 1a mot bude dot pha cua ving dong bang song Ciru Long
no6i chung va cua Truong dai hoc Can Tho noi riéng. Co sé dir licu DNA cua cac
loai cay an trai dac san cia Nam B§ duoc luu giir tai trudong lam co s cho cac tra
ctru vé gen cho cac nghién ctru lién quan. D8 tai con hd tro luan vin cho hoc vién
cao hoc cua truong. Cac ludn vin va luan an nay 13 ngudn tai liéu tham khao quy
cho cac hoc vién tiép theo ciling nhu cho cac nha khoa hoc cung linh vuc nghién ctru.
Péi véi linh vire gido duc va dao tao

Cong nghé sinh hoc ctia Viét Nam dang phat trién kha cham so véi thé gidi, do d6
nhirg cong trinh vé gene s& ting tdc cho su phat trién cua khoa hoc nudc ta. Pé tai
cho ra cac san pham khoa hoc 13 cac bai bdo va sach vé cong nghé DNA cia thyc
vat. Pay 1a mot trong nhitng linh vuc quan trong cta cong nghé sinh hoc, c6 thé sir
dung nhu céc tai li€u giang day ¢ cac co sé dao tao nganh cong ngh¢ sinh hoc va céc
nganh gan c6 lién quan.

Poi vai linh vire khoa hoc va cong nghé cé lién quan

Xéc dinh va luu gitt cdy dau dong cho viéc san xuat va nhan gidng ciy an trai & khu
vuc Nam Bo. Két qua nghién ciru tao tién dé quan trong cho huéng nghién ctru tmg
dung chi thi phan tir vao viéc phan loai, giam dinh, danh gia da dang di truyén, bao
t6n va quan ly thuong mai ngudn tai nguyén sinh vt ¢ nudc ta, cu thé 1 cac loai
cAy an trai ddc san trén toan lanh tho.

Poi v6i phat trién kinh té-xa hoi

Ngoai gia tri khoa hoc xac dinh gidng cdy an trai, mot hé théng quan Iy giéng dua
vao DNA ma vach s& gitp chung ta quan 1y dugc tai nguyén di truyén dé khai thac

hiéu qua nhat va c6 du co s¢ khoa hoc dé ching minh dugc quyén s& hitu quoc gia
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d6i v6i ngudn tai nguyén sinh hoc, khi Viét Nam gia nhap t6 chirc thuong mai qubc

7
A

te.

6.2. Phuwong thirc chuyén giao két qud

- Co s¢ dir licu DNA ma vach cua 10 loai cay an trai dugc cong khai trén internet va
dugce xem nhu chimg minh thu cua céc loai cdy dn trai nay. Cac to chtc nghién ctru
trong nudc va tham chi nuéc ngoai c6 thé st dung 1am trinh tuy tham khao khi
nghién ctru vé gen cua cdc cdy trong twong ty.

- C6 kha ning tng dung trong quan 1y giéng cay trong & cac trung tim giéng va

trung tim (mg dung tién bo khoa hoc cong nghé.

Co quan chu tri Chii nhi¢m dé tai

TS. P4 Tan Khang
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INFORMATION ON RESEARCH RESULTS
1. General information

- Project title: Establishing DNA barcodes database of special fruits in Southern

area, Vietnam

- Coordinator: PhD. Do Tan Khang

- Implementing institution: Can Tho University
- Duration: from 01/2019 to 6/2021

2. Objective(s)

General objective: Establishing DNA barcodes database of 10 special fruits

in Southern of Vietnam.
Detailed objectives:

Evaluating the status of 10 approved special fruit trees in Southern of

Vietnam.

Sequencing DNA barcodes and analysing genetic diversity of each DNA
barcode of fruits based on bioinformatics softwares for establishing DNA barcodes
database which can be applied in authenticating 10 special fruits in Southern of

Vietnam.
3. Creativeness and innovativeness

DNA barcoding and metabarcoding have potential in the context of quality control
of both well and poorly regulated supply systems. Standardisation of protocols for
DNA barcoding and DNA sequence-based identification are necessary before

DNA-based biological methods can be implemented as routine analytical
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approaches and approved by the competent authorities for use in regulated

procedures.
4. Reseach results

- “Da xanh” pomelo: Based on the degree of nucleotide difference, ITS is a potential
sequence to identify the green-skinned pomelo variety. The similarity ranging from
0.66-0.95 with a range of 0.07 divided into 3 main groups: group I with Group 2
with similarity coefficient of 0.76, group I, II with similarity coefficient of 0.76.
group 3 has the lowest similarity coefficient of 0.66.

- “Mat” orange (Citrus sinensis L.): the ycflb gene shows that there are 5 SNPs that
can distinguish honey orange varieties from other varieties. The pedigree based on
the ISSR marker showed that there were genetic differences between the seedless
orange samples and the other orange samples in the study.

- “Nhan” rambutan: The matK gene can be used as a barcoded DNA to identify the
yellow-fleshed forest rambutan, Java rambutan and Tien Cuong hybrid rambutan
from Vietnam. This ISSR primer-based polymorphism analysis divided eight
varieties — 14 rambutan samples into four large groups. With similarity coefficients
between varieties ranging from 72 to 100%.

- “Ha Chau” Burmese grape: AtpF-H sequence showed that the sequence of “Ha
Chau” Burmese grape was completely different from the control samples at 11
nucleotide positions. Based on the diagram, it shows that the genetic diversity
between 12 strawberry samples is expressed through a similarity coefficient of 74%.
“Ha Chau” mulberry samples have a relatively high similarity coefficient, ranging
from 0.875 to 1 and are in the same group on the diagram.

- “Xiem” soursop (Annona spp.): The analysis results showed that the rpoC1 gene,
the research results gave 7 positions of nucleotide difference. In which, there are 2
positions specific to the species of bowl, 4 positions are capable of identifying the
custard apple species. The above results show that the ISSR is suitable for
characterization of three Annona species and there is a significant difference in
genetic diversity between species.

- “Hong Lai Vung” mandarin: The results of sequencing analysis in the ITS region

show that there are 14 different positions between “Hong Lai Vung” mandarin and
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other varieties of mandarin. From the results of ISSR marker, the similarity level of
the samples varied from 0.49 to 1.00.

- “Ri-6” durian: Detecting 6 SNPs between sequences of durian samples. Among
them, there is a specific SNP for durian variety Ri-6 at position 444, in durian Ri-6 it
1s G while the rest is C. Analysis results are based on molecular markers ISSR has
divided 20 Durian varieties obtained in four provinces of the Mekong Delta were
divided into five groups with similarity coefficients ranging from 0.61 to 0.97.

- “Ruot do” dragon fruit: Red flesh dragon fruit variety was identified by three loci,
atpF-H + rbcL + matK.

- “Lo Ren” star apple: Based on the DNA sequence of atpF-atpH region, there are
differences between five varieties of Lo Ren suckling, pink buttermilk, purple
buttermilk, purple breast, and Mica. Genetic diversity analysis using ISSR markers
showed that all varieties have similarity from 0.68 to 1.00 in which the Lo Ren
suckling varieties were classified into a separated clade.

- “Hoa Loc” mango: Through the analysis of the matK sequence region, a variety of
variable positions occurred in most of the 16 sequences, of which 27 positions could
identify Hoa Loc mango. with the rest of the samples. Based on the ISSR molecular
marker, the mango samples were divided into 2 groups with an average similarity

coefficient of 0.67.
5. Products

Scientific products:
- 05 international articles

+ 01 article published in Asian Journal of Plant Sciences 20(3) (2021) — Q3

+ 01 article published in Biodiversitas 2021 — Q3

+ 01 article published in Asian Journal of Agriculture and Biology 2021(2)
(2021) - Q4

+ 02 article published in International Journal of Agriculture and Biological
Sciences 04(2021)
- 02 national articles

+ 01 article published in Scientific Journal of Can Tho University
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+ 01 article published in Journal of Sciences and Agricultural Technology of

Vietnam

- 01 book: “DNA barcode and genetic diversity of fruits”.
Educational products:
- Supporting for 06 master theses.
Applicable products:
- Library of DNA barcodes of fruit trees.
- Database of DNA barcodes of 10 fruit varieties (https://dnavf.ctu.edu.vn/).

6. Effects, transfer alternatives of research results and applicability
6.1 Effects

- For organizations: storing and maintaining genetic resources of fruit trees in order

to use for research and agricultural production.

- The applied institutions: the result brings scientific and practical benefits to

researchers and farmers, and it helps farmers in selecting of varieties.
- Evaluating and concluding the feasible of DNA barcode application in agriculture.
6.2 Method of transferring results

DNA barcoding can be used for authenticating products based on single herbal
ingredients and DNA metabarcoding for assessment of species diversity in
processed products, and both methods should be used in combination with
appropriate hyphenated chemical methods for quality control. Standardisation of
protocols for DNA barcoding and DNA sequence-based identification are necessary
before DNA-based biological methods can be implemented as routine analytical
approaches and approved by the competent authorities for use in regulated

procedures.
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PHAN I. MO PAU
1. TONG QUAN TAI LIEU
1.1. DNA ma vach
1.1.1. Khai niém

Khai niém DNA ma vach dugc Paul Heber, mgt nha nghién ctru tai Pai hoc
Guelph, Ontario dua ra 1an dau tién vao nim 2003, nhim giup nhan dién cac mau vt
(Hebert, 2003). Ma vach dugc stir dung 1a mot doan DNA nga‘in tr mot phén cua h¢ gen
va duoc dung giéng nhu cach mot may quét & siéu thi phan biét dugce cac san pham
bang cach nhan dién duogc cac soc mau den dic trung cla ting san pham. Trong cong
nghé ma vach, c6 thé hai mit hang trong rat gidng nhau va khong phan biét duoc bang
mat thudng, song qua méa vach, may quét c6 thé phan biét dwoc. DNA mi vach 1a qua
trinh xac dinh céc loai dya trén su da dang nucleotide cua cic doan DNA ngén
(Vijayan and Tsou, 2010). Cac chudi DNA ngin duoc chuan hoa co chiéu dai tir 400-
800 cip base ma theo 1y thuyét c6 thé d& dang phan 1ap va dic trung cho tit ca cac loai
thuc vat trén hanh tinh (Kress, 2017).

Bang cach két hop cac thé manh cta di truyén phan tir, cong nghé giai trinh tu va
tin sinh hoc, DNA ma vach cung cip thong tin dé tao ra mot hé thong quan 1y gidng
dua vao cac k¥ thuat sinh hoc phan tr s€ gitp ching ta quan 1y duoc tai nguyén di
truyén dé bao ton, khai thac hiéu qua nhat tai nguyén nay va c6 du co s khoa hoc dé
chtrng minh duoc quyén so hitu quéc gia dbi véi ngudn tai nguyén sinh hoc, khi Viét
Nam gia nhiap AFTA va to chic thwong mai qudc té (Tran Nhan Diing va P4 Tan
Khang, 2012).

Theo Kress and David (2007), dé tao dugc DNA ma vach, mot vung gen phai
dap tng ba ti€u chi:

- C6 sy bién d6i giira cac loai nhung 6n dinh va c6 tinh dic hiéu bén trong loai
hoic bién doi khong dang ké.

- C6 cac vi tri suon duoc bao ton dé phat trién cac moi PCR phd quat cho tng
dung phan loai rong rai.

- Do dai chudi ngin dé tao diéu kién thuan loi cho kha ning trich xuat va khuéch

dai DNA.



1.1.2 Cac vung DNA ma vach

Khac v6i cac chi thi hinh thai va sinh hoéa, DNA ma vach khong giéi han vé sb
luong, khong anh hudng bai yéu té moi trudng va giai doan phat trién cia cdy. DNA
mi vach duoc st dung nhiéu trong nghién ctiru quan hé di truyén, phat sinh ching loai
va phan loai phan tir; trong 1ap ban d6 lién két di truyén, nhan biét gen va trong chon
gidng bao gdm danh giad da dang di truyén, nhan biét gidng, chon loc cac tinh trang
khang bénh, chdng chiu cac diéu kién bat lgi cia méi truong, ning sudt va pham chat
gidng. Mdi loai DNA mi vach dugc phat trién bang mot ky thuit trong Gmg. K thuat
chi thi DNA 1y tuéng can phai c6 cac tiéu chi sau: Cho da hinh cao va phan bb déu
trong genome; Cho sy phan bié¢t rd sy khac nhau vé di truyén, tao nhiéu chi thi doc 1ap
va chinh xac; Pon gian, nhanh va it tdn kém; can it mau va DNA; Lién két vé6i kiéu
hinh nhat dinh; C6 thé 1ap lai trong cac nghién ctru, mtc do sai sot thap nhit, ghi sb
liéu dé va chinh xé4c, c6 nhiéu allen (ham luong thong tin cao), khong can biét trudc
thong tin vé genome (Nguyén Dirc Thanh, 2014).

DNA ma vach tir ving gen trong nhan

Theo Vijayan and Tsou (2010), cac trinh ty barcode dugc nhan ban tir DNA hé
gen cua bd me du kién s& cung cip nhiéu hon théng tin vé céc loai can xac dinh. Tuy
nhién khé khin trong viéc khuéch dai PCR tir gen nhan vi gen nhan chu yéu 1a don
gen hodc c6 ban sao gen thép, dac biét tir sy suy thoai va chat lugng DNA genome va
kha nang phan biét dudi loai do bao toan gen chitc ning c6 thé chinh 1a 1y do tai sao
han ché s6 luong cac gen nhan duoc thir nghiém trong xac dinh loai bang phuong phap
DNA barcode.

Vung trinh tu ITS

Theo Yao et al. (2010) gen rDNA 1a hé théng da gen ma hoa phan RNA cua
ribosome. Cac gen DNA ribosome (rDNA) mang trinh tu vira cé tinh bao thu vura cé
tinh da dang thich hop dé phan biét cac loai gan giii. Trong té bao, rDNA duogc sip xép
nhu cac don vi duoc 13p lai ngdu nhién bao gdm DNA mi héa ribosome 18S, 5,8S,
28S va xen gifra cac trinh ty khong ma hoa ITS1, ITS2 (internal transcribed spacers)
nam & hai bén suon cua ving 5,8S. Ving ma hoa cua ba gen rDNA dugc bao ton cao
hon hai vung ITS.

Vung ITS c6 kich thudc nho (600-700bp) va trinh ty 13p lai cao 1én téi 30.000

ban trong mdi t& bao nén dé dang dugc khuéch dai tir mau DNA nho, lodng hay bi
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thodi hoa cao, ciing c6 mdt sd nghién ctru chirng minh rang ving ITS c6 sy da dang
cao trong viéc phan biét kiéu hinh. Piéu nay 1am cho ITS trd thanh dé tai dugc quan
tam cho viéc nghién ctru vé su tién hoa va phat trién loai ( Baldwin et al., 1995). Trong
ITS1, ITS2, ITS3, ITS4, doan mdi ITS1 va ITS4 duoc xem la doan mdi tiéu chuén st
dung dé biét duoc su da dang di truyén (Gardes and Bruns, 1993).

DNA ma vach tir plastid

Luc lap (chloroplast) 1a bao quan phd bién va dong vai trd quan trong trong thé
gidi thue vat, 1 noi thue hién chire ning quang hop, tao ra ning lugng cho té bao. Luc
lap c6 hé thdéng di truyén riéng (c6 DNA) va hé téng hop protein doc 1ap (co chira
ribosome, cac loai RNA). DNA cua luc lap ciing c6 ciu tao gidng DNA cua
prokaryote (vi khuan va tao lam) c6 cdu tric vong, khong chira histon. DNA cua luc
lap chtra thong tin ma héa cho mot sb protein ma luc lap ti tong hop trén ribosome cia
minh. DNA lyc lap 1 nhéan t6 di truyén ngoai nhiém sac thé. Nguoi cho rang trong
qua trinh phat sinh chung loai, luc lap dugc hinh thanh do su cOng sinh cia mot loai vi
khuan lam trong té bao (Dyal et al., 2004). Véi toc do tién hoa cham, kha bao thu vé
kich thudc, cau triic va thanh phan gen, dic biét giita cac loai trong cung chi, gen trén
luc lap thuong dugc sir dung dé nhan dang va danh gia méi quan hé di truyén cua cac
loai & nhiéu cép do (Ravi et al., 2008). Ma vach phan tir ¢ thuc vat dua trén cac doan
DNA ngén trong hé gen luc lap, c6 thé dam bao duoc tdc do tién hoa, thao tac d& dang,
pht hop 1am DNA ma vach.

Trinh tw gen rbcL: trong cac gen lap thé, rbcL 14 trinh ty gen dic trung nhat, ma
héa cac tiéu don vi 16n cua rubilose-1,5-bisphosphate cacboxylase/oxygenase
(RUBISCO). rbcL 1a gen dau tién duoc giai trinh tir thyc vat. rbcL di dugc st dung
rong rai trong nghién ctru phat sinh loai va phan loai thuc vat véi hon 10000 trinh tu
rbcL ¢ sin trong GenBank. Tuy nhién, do kha ning phan biét loai thap, nén hau hét
cac nhém déu cho rang nén sir dung két hop rbeL véi cac véi cac chi thi barcode khac,
vi du nhu matK 14 hai locus barcode chuén cho thyc vat (Yong ef al., 2010).

Trinh ty gen marK: trong sb cac gen luc lap, marK 1a mot trong nhiing gen tién
hoa nhanh nhét, c6 kich thuéc khoang 1550 bp va ma héa cho enzyme maturase lién
quan dén qua trinh loai bo cac intron loai 2 trong qué trinh phién mad RNA. Do marK

tién hoa nhanh va c6 mat hau hét trong thuc vat nén da dugc su dung nhu mét chi thi



trong nghién ciru moi quan hé giita cac loai va phét sinh loai & thyc vat (Vijayan and
Tsou, 2010).

Trinh tu gen rpoB va rpoC1: gen rpoB, rpoCl, rpoC2 mi hoa ba trong 4 tiéu
don vi cia RNA polymerase luc lap. Khi nghién ctru ho Dipterocarpaceae, Tsumura et
al., (1996) da nhan thay gen rpoB la thich hop dé nghién ctru phat sinh loai. Hién nay
rpoB 1a gen duoc st dung nhiéu trong nghién ctru phét sinh loai va xac dinh cac loai vi
khuéan, dic biét 1a khi nghién ciru cac ching c6 quan hé gan gili. Cing v6i gen 16S
rRNA, rpoB duoc st dung trong nhiéu nghién ctiru dé xac dinh loai vi khuin méi. Do
vy can co cac nghién ciru tiép theo dé chimg minh su phu hop khi st dung rpoB va
rpoC1 lam chi thi barcode trong cac nghién ctru gidm dinh loai (Wu et al., 2006).

Trinh tw gen ycf5: ycf5 ma hoa cho mdt protein c6 chira 330 amino acids. Gen
nay dugc bao tdn trén tat ca cac vung thyc vat va da duoc kiém nghiém cho phu hop
v61 DNA barcode ciia mdt vai nhém. Tuy nhién, gen ndy chua dugc cong nhan va su
dung nhiéu trong vai tro cia mot DNA barcode (Van et al., 2009).

Trinh tw gen ycflb: La gen 16n thtr hai trong hé gen plastid, ycf7 ma hdéa mot
protein gom khoang 1.800 axit amin. Céc thi nghiém gan day cho thay ycfl can thiét
cho kha ning séng cta cdy va ma héa Tic214, mot thanh phan quan trong cia phic
hop Arabidopsis TIC (Kikuchi et al., 2013). Trong bo gen plastid, ycfI trai dai cac ban
sao don nho (SSC) va ving 1ap lai nguoc (IR). Phan ycfI trong ving IR ngan (dai dudi
mot kilobase) va dugc bao toan. Nguoc lai, phan yef! trong ving SSC c6 sy bién doi
trinh ty cao & cdy hat kin. Vung nay cta gen ycf! thay d6i nhiéu hon so v6i matK
trong hau hét cac don vi phan loai dugc diéu tra cho dén nay (Oliver et al., 2010) va di
duogc sir dung trong hé théng phan loai hoc phan tir & cac cap phéan loai thap. Hai ving
trong ycf1 1a ycfla va ycflb , da dugc du dodn 1a c6 do da dang nucleotide cao nhat ()
& cap do loai trong hé gen plastid cua cay hat kin. Boi vi yefI qua dai (5709 bp
trong Nicotiana bacum ) va qua thay ddi dé cho phép thiét ké cac doan mdi phd bién,
n6 da it duoc cht ¥ cho muc dich DNA ma vach hodc hé théng phan tir & mirc d6 phan
loai thip. Tuy nhién, sy bién d6i cao cua ycfl cho thdy gia tri tiém ning cua nd trong
DNA ma vach cua thuc vat trén can. Theo nghién ctru ciia Dong et al. (2015) ycfib cé
chiéu dai khoang 800-900bp cho thiy kha ning phan biét cao nhat trong trong 3 mbi 1a
matK, rbcL va ycfla.

Trinh tu vang psbK-psbI: psbK va psbl 12 2 gen nam trong hé gen ma hoéa hai



polypeptit khdi lwong phan tir nho 1a K va I cta photo-hé thong II trong pha sang
quang hop (psbK va psbI, twong tng). Hé thong quang II (PSII) 1a mot trong bdn hé
siéu phan tir phirc hop nhiéu protein cia thylakoid- luc lap tham gia vao phan tng pha
sang cua quang hop (Herrmann et al., 1985; Grey 1987). PSII c6 khoang 20 polypeptit
khac nhau, trong d6 it nhat 12 polypeptit dugc ma hoa trong bd gen luc lap (Sugiura,
1989). Chiing bao gdm: DI (psb4) va D2 (psbD), lién két vé6i chat diép luc,
pheophytinva cac phan tu plastoquinon cua trung tam phan ung; 47kDa (psbB) va
43kDa (psbC) chlorophyll-apoprotein 10 kDa phosphoprotein (psbH), hai don vi con
clia cy-tochrome b559 (psbE, psbF) va nim khdi luong phan tir nho 13 cac polypeptit
PSII (psbl, K, L, M va N). ma vung gitta 2 doan gen psbK-psbl 1a ving khong ma hoa
cho bat ctr polypeptit ndo, chung dugc chén ¢ gilta 2 gen psbK va psbl ¢ nhiém vu
chinh 14 diéu hoa hoat dong ciing nhu chinh stra gen.

Trinh tw vung trnH-psbA: c6 kich thudc trung binh khoang 450 bp, nhung thay
d6i tir 296 dén 1120 bp, trnH-psbA dugc ching minh 1 c6 kha ning xac dinh loai cao.
Locus trnH-psbA da dugc khuéch dai thanh cong & nhiéu thuc vat hat kin va hat tran.
Tuy nhién, trong nhiéu thuc vat hat kin #nH-psbA lai c6 kich thudc rat ngan (~ 300
bp), kich thudc cua gen nay thay ddi 16n do sy c6 mit cua gen 7pS19 hodc cac gen gia
nam giita ciing gen ctia hai gen 7nH va psbA (Storchova and Olson, 2007).

Trinh tw vung trnL(UAA)-trnF(GAA): locus trnlL (UAA) - trnF (FAA) chtira
gen trnL (UAA), ving intron va viing nam giita hai gen #rnL. (UAA) va trnF (GAA).
Taberlet va dtg 1a nhom nghién ctru dau tién sir dung frnL trong cac nghién ctru hé
théng hoc thuc vat. Ving khong ma hod #rnL(UAA) va trnF (GAA) khong phai 1a
ving c6 sy bién ddi 16n nhat cia DNA luc lap nhung c6 vu thé nhu cu tric bac 2 véi

ving bién doi va viing bao thu xen k& nhau (Yong et al., 2010).

Trinh tw vung atpF-atpH: Cac gen atpF va atpH ma hoa ATP synthase tuong
g véi tiéu don vi CFO 1 va CFO III. Vung gen nay khuéch dai PCR dé dang hon
nhung viéc sap xép cac chudi kho khin do su thay doi do dai dang ké 218-847 bp. Vi
thé, n6 dugc dung 1a mot locus bd sung két hop véi mafK ¢é ma hoa cho thuc vat va
ving gen nay duoc liét ké 12 mot trong nhimg locus bod sung vé6i locus khac dé gop

phan phan loai cdc nhém tét hon.



1.1.3 Céc nghién ciru vé g dung DNA md vach

Nghién ctru trong nwée

Mot nghién ctru khac cua Vo Cong Thanh va Huynh Ky (2001) da nhan dinh
“Qua phan tich 42 ciy xoai cat Hoa Loc chung t6i nhan thdy su hién dién cac bing
khong ddng nhat v6i nhau nhung cac bing dic biét thi rit gibng véi xoai Tuong. Tur
d6 cho thay day la giong thudc loai Mangifera indica nhung do anh hudng cia goc
ghép nén co6 sy khac biét nhu trén”.

Nguyén Thanh Nhan et al. (2004) di tng dung RAPD marker phan biét gidng va
phan tich nhom cac gidng/loai thude chi Citrus & Viét Nam. Trong nghién ctru ndy, chi
thi RAPD va ISSR duoc st dung dé danh gia mirc d6 da dang di truyén ctia 40 mau
gidng cam sanh hién dang trong pho bién tai Ha Giang. Qua phan tich di truyén ngudn
gen Cam Sanh s& duoc phan nhom, két qua nghién ctru s& cung cip co sd khoa hoc
cho cong tac chon tao gidng ciling nhu quan 1y ngudn gen, tao tién dé cho viéc phat
trién Cam Sanh qui mo 16n mot cach bén viing tai tinh Ha Giang.

Hoang Tan Quang ef al. (2011) da tién hanh danh gia da dang di truyén trén cay
Thanh Tra (Citrus grandis L.) tai Thira Thién Hué, Viét Nam. két qua cho thay chiing
¢ sy khac biét dang ké vé hau hét cac dic diém hinh thai cia cay va qua nhu kich
thude cay va 14, hinh dang va kich thudce qua. Su bién ddi di truyén cua cic cay Thanh
Tra cling duwoc danh gia bang cach sir dung chi thi phan tit RAPD. Tit ca 68 doan gen
dugce khuéch dai cho thay tinh da hinh giita cac cdy, voi s6 diém danh ddu da hinh
trung binh trén mdi moi 1a 7,56. S6 lugng cac gen duoc khuéch dai trén mdi moi thay
d6i tir 5 dén 11, véi kich thude cna ching dao dong trong khoang tir 305 dén 2.354 bp.

Lé Vin Hau et al. (2018) da tién hanh dinh danh cac mau Bo Bo (Moina sp.) tai
nam tinh thanh thudc khu vue Dong bang song Ciru Long (An Giang, Pong Théap, Can
Tho, Bén Tre va Long An) bang ca hinh thai va chi thi phan tir DNA ma vach nam
trén gen ty thé cytochrome coxidase subunit I (mfCOI). Nghién ctru d3 giai trinh tur
thanh cong doan gen mtCOI ciia 48 mau Moina sp. phan 1ap duoc. Két qua phan tich
cho théy loai M. micrura hién dién nhiéu nhat, ké dén 1a loai M. macrocopa. Cac mau
Moina spp. dugc phan thanh nim nhom di truyén; trong d6, 31/48 mau thudc nhom I
tuong dong 99% véi M. micrura; 4/48 mau thudc nhom V, twong dong 99% véi loai
M. macrocopa; 8/48 mau thudc nhom II, 4/48 mau thudc nhom IIT va 1/48 mau thuodc

nhom IV chira trinh tu gen mtCOI c6 su tuong dong thap hon 90% so véi cac lodi
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Moina di dwoc cong bd trén Trung tdm Thong tin Cong nghé sinh hoc Quéc gia
(NCBI), Hoa Ky nén c6 kha nang la nhitng loai méi, chua c6 trinh tu m¢COI cap nhat
trén ngan hang gen.

Vii Thi Nhu Trang ef al. (2018) da tién hanh phan tich dic diém hinh cdy Tho
nhan sam (Talinum Paniculatum) va trinh ty nucleotide vung ITS, gen rpoC1 va rpoB.
Két qua, vung ITS, hai doan gen rpocl va rpoB dugc phan 1ap tir cdy Thd nhan sam c6
kich thudc twong Gmg 14 643 bp, 595 bp va 518 bp két hop véi dic diém phan tich hinh
thai thi cac mau Thd nhan sdm thu tai mot sd tinh phia Bic Viét Nam duoc xéac dinh

thudc loai 7. paniculatum, chi Talinum, ho rau sam (Portulacaeae).

Dé hd tro cho viée dinh danh loai Bay 1a mot hoa Viét Nam - Paris vietnamensis
(Takht.) H.Li phuc vu nghién ctru chon tao gidng va nhan trong, Nguyén Tién Diing et
al. (2018) da mo6 ta, xac dinh dic diém hinh thai ddc trung va phéan tich ma vach DNA
dua trén hai ving gene ITS va psbA-trnH. Két qua so sanh giita 2 viing nay cho thay
ITS c6 kha nang phan biét loai Bay 14 mot hoa Viét Nam véi céc loai khac trong chi

Paris tot hon v6i d6 bién thién trinh ty giita cac loai cao hon so véi trnH-psbA.

Hob Viét Thé et al. (2019) di Gng dung chi thi phan tir dé nhan dién gidng mit
khong hat. Nghién ctru str dung hai chi thi phan tor RAPD va ISSR cung véi hai chi thi
mi vach trén hai ving gen matK va rbcL nham phan biét giong mit khong hat véi hai
gidng mit pho bién hién nay 12 mit Nghé va mit Thai. Két qua cho thiy c6 su khac biét
trong cAu tric cua 3 loai mit nay. Ddi v6i chi thi RAPD, ti 1& da hinh tir 20 primer
phan bé tir 25% t6i 100%. Doi véi chi thi ISSR, ti 1é da hinh ciia 20 primer phan b tir
45,5% dén 100% c6 hai vach bing dung co thé str dung phan biét gidng mit khong hat
v6i hai giéng con lai. Pi véi ma vach DNA, két qua cho thay c6 su khac biét trong
hai viing gen nay giira gidng mit khong hat va hai gidng mit con lai. Cac két qua vé chi
thi phan tir cho thdy gidng mit khong hat c6 ho hang gan véi giéng mit Thai.

Céc nghién ctru di tao tién dé quan trong cho huéng nghién ctru Gmg dung chi thi
phan tr vao viéc phan loai, gidm dinh, danh gia da dang di truyén, nguén tai nguyén

sinh vat ¢ nudc ta.



Nghién ctru ngoai nuwéc

Céc nha nghién ctru cia CBOL (2009) da khao sat 7 loai ma vach DNA tir luc
lap bao gém 3 loai khong mé héa (atpF-atpH, truH-psbA va psbK-psbl) va 4 loai ma
hoa (matK, rbcL, rpoB va rpoC1). Qua phan tich 907 mau vét thudc 550 loai bao gdm
thuc vat hat kin (445 loai), hat tran (38 loai), duong xi va réu (67 loai), dya trén cac
tiéu chi vé chat lugng cua trinh tu DNA ma vach, hi¢u qua khuéch dai va nhan dién
loai (87,5%), td hop matK va rbcL dugc xem nhu ma vach dic thu cho nhém thyc vat
trén can. Trong khi do, cac ma vach trnH-psbA va psbK-psbl mac du cé kha nang
phan biét loai t6t nhung do ty 1& nucleotide lap lai cao gay kho khin trong qué trinh
gidi trinh tu.

Yu et al. (2011) da tién hanh nghién ctru nham tim ra mot chi thi ma vach DNA
thich hgp cho viéc nhan dién loai. Bén vung ma hoda cua b gene luc lap bao gém
matK, rpoB, rpoC1 va rbcL, thu thap tir 59 mau vat thudc nhém cam chanh (Citrus) va
nhimg cay ho hang gan di duoc sir dung. marK cho hiéu qua t6t nhat so vdi cac ving
khac trong khi 7poB va rpoC1 khong cho két qua khac biét rd rang con rbcL cho két

quéd phan tich véi hiéu qua trung binh.

Hidayat ef al. (2012) di str dung gene ma hoa maturase K nam trén bo gene luc
lap dé phan tich 19 loai thudc chi Mangifera thu thap tir Indonesia va Thai Lan. Phan
tich pha h¢ cho théy matK ¢6 thé nhan dién va chia chi Mangifera thanh ba nhém
chinh. Ngoai ra, mi vach mafK c6 kha niang nhan dién cac giéng xoai dén tir Thai Lan.
Két qua phan tich con cho thiy su khac biét trong trinh tu gene marK cia hai loai M.
laurina va M. macrocarpa gitra Indonesia va Thai Lan.

Madesis et al. (2012) khi nghién ciru phan loai 25 gidng ciy ho dau ¢ Dia Trung
Hai bang viéc sir dung gen rpoCI va mot s6 gen khac di c6 nhan xét rang, khi str dung
két qua phan tich gen rpoC1I ¢6 kha ning xac dinh dugc 72% trong tong s6 cdy ho dau
nghién ctru (Vijayan et al,. 2010).

Céc nha sinh thai hoc st dung DNA ma vach thyc vat nhu mét cong cu hiru ich
muén tim hiéu céac yéu td, chéng han nhu nhém da dang loai va dac diém chirc nang,
diéu khién sy tap hop céac loai vao nhom sinh thai (Swenson, 2012).

Tripathi ez al. (2013) d tién hanh kiém tra do hitu hiéu ctia 5 locus mi vach thuc
vat (rbcL, matK, ITS, trnH-psbA, va ITS2) trén 300 mau cay tréng nhiét ddi. rbel 1a
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locus tot nhat véi kha nang khuéch dai trong PCR va giai trinh tu t6t nhat. ITS va
trnH-psbA 12 hai locus cho hiéu qua thtr nhi sau rbcL. Kha nang phan bi¢t va nhan
dién loai cta ITS dao dong tir 24,4% dén 74,3%, tir 25,6% dén 67,7% ddi v6i trnH-
psbA phu thudc vao dir li€u va phuong phap st dung. marK va ITS2 cho hiéu qua
khuéch dai PCR kém nhat. Do phén tich loai khi dung ITS2 va rbcL dao dong tir 9,0-
48,7% va 13,2-43,6%. Viéc két hop giita ITS va #rnH-psbA cho hiéu qua nhat dinh
trong phan tich da dang di truyén, dic biét dbi véi cac loai thue vat nhiét doi, khi so
sanh véi d6 hiéu qua chuén cua chuong trinh ma vach DNA duogc bao cao ¢ thoi diém
hién tai. Viéc st dung rbcL va matK lam ma vach cho céc loai thuc vat nhi¢t doi

khong cho hiéu qua tot.

Nam 2014, nghién ctru xac dinh cac loai trong ho Sapotaceae tir rung Pai Tay
Duong tac gia da dung bdn ving gen danh diu ma vach thyc vat dé danh gia cic gen
luc lap nhu matK, rbcL va trnH-psbA va ving ITS dé xac dinh céac loai trong ho
Sapotaceae. Két qua ITS mang lai khoang cach giita cac loai khac nhau trung binh cao
nhat (0,125), tiép theo 1a trnH-psbA (0,009), dén t#rnH-psbA (0,009), matK (0,008) va
rbcL khong co6 cach biét. Nhitng két qua nay chi ra rang ving ITS 14 lua chon t6t nhat
dé nhan dang phan tir cac loai Sapotaceae tir rimg Pai Tdy Duong (Vivas et al., 2014).

Bolson et al. (2015) di st dung 3 ving gen marK, rbcL, trnH-psbA va ITS dé hd
trg nhan dién 30 loai nguyét qué & ring nhiét d6i phia bic Brazil. Két qua phén tich
chira réng ITS c¢6 hiéu qua nhan dién loai cao nhét so véi cac ma vach con lai. Khi két
hop ITS va trnH-psbA ciing cho hi¢u qua nhan di¢n tuong duong.

Dong et al. (2015) dd dé xuat ving ycf1b trong bo gene luc lap dé nhan dién cac
loai thuc vat trén can. Sau khi kiém tra v6i 420 mau thuc vat tir cdc nhom Thong, Dién
vi, Lap mai, Hoa h?)ng, Mau don, Cir va Sam thu nhéin tir Vuon thuc vat Bic Kinh, c6
357 loai dugc phan biét chinh xac bﬁng trinh ty ma vach nay véi hiéu qua khuéch dai
tir 82,80% dén 98,17%. Hiéu qua phan biét loai dat 71,87%, cao hon so véi té hop

rebL va matK (67,52%) cling nhu khi so sanh riéng v6i 2 ma vach nay.

Theo Kress (2017) d6i v6i nhitng ngudi st dung phan loai, md vach DNA déng
vai tro 1a phuong tién dé xac dinh céac loai hién co, loai xam l4n va dic biét 1a cac loai
c6 nguy co tuyét chung dé bao vé chung khoi cac giao dich bat hop phap viéc sir dung
ciy ring cia ngudi dan dia phuong va dé kiém tra tén va do tinh khiét tir cic san pham
thuc vat, nhu thude thao duoc thuwong mai va thuc phém bo sung. Ngoai ra, DNA ma
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vach hién dang con duoc sir dung dé giai quyét cac van dé sinh thai, tién hoa va bao
t6n, ching han nhu cic quy tic sinh thai kiém soéat su tap hop cua cac loai trong quén
xa thyc vat, mic d6 chuyén mon hoéa sinh thai duge tim thay trong thuc vat va xac
dinh mai truong sdng da dang tién hoa nhit dé bao vé chung.

Li et al. (2018) da thyuc hién nhiéu phén tich so sanh trén 10 bo gen luc lap khac
nhau cua cac loai héng an trai thudc chi Thi (Dyospyros) thu thap tu vuon thuc vat
Bic Kinh (Beijing Botanical Garden, Chinese Academy of Sciences) va Ngin hang
gen hong Qudc gia (khoa Néng nghiép, truong dai hoc Tay Bic A&F, Duwong Lam,
tinh Thiém Tay, Trung Qudc). Tam ving gen c6 do da hinh cao bao gom trnH-psbA,
rps16-trnQ, rpoB-trnC, rps4-trnT-trnL, ndhF, ndhF-rpl32-trnL, ycfla, va ycflb da
duoc tim théy. Céc trinh ty tiém nang nay co thé duoc phat trién thanh chi thi DNA luc
lap nham nhan biét cac ca thé & cap do trén loai.

Agostino et al. (2018) di giai ma trinh tu ddy di cia bo gen lap thé tir 8 loai
thudc chi Ot (Capsicum). Cac phan tich so sanh cho thiy mot do da dang cao, két qua
do cac dot bién diém va cac dot bién chén hodc mat doan (InDels) tao ra. Trong do,
accD, ndhB, rpl20, ycfl, va ycf2 1a cac gen gia tri nhat. Cac trinh ty da hinh dugc tim
thiy dd mo ra trién vong phat trién chi thi phan ttr hiru ich cho viéc phan biét cac loai

trong chi Capsicum.

Wang et al. (2018) di tién hanh nghién ctru bd gene luc lap cta gidng co6 Conyza
bonariensis [L.] Cronquist (flaxleaf fleabane), mot gidng co dai kho kiém soat pho
bién & nhiéu nude trén thé gioi, nham muc tiéu tim ra nhitng ma vach DNA mdi va st
dung toan bd bd gene luc lap nhu mot si€u ma vach (super-barcode) phuc vu k¥ thuat
nhan dién phan tt. Tt trinh tu ¢c6 dugc, mot ma vach DNA hitu hiu, rps16 va trnQ-
UUG, d3 dugc thiét ké va thanh cong phan biét dugc ba loai Conzya phd bién (C.
bonariensis, C. canadensis, va C. sumatrensis). Cac phan tich pha h¢ dua trén by gene
luc lap cua C. bonariensis, C. canadensis va 18 loai thugc ho Cuc (Asteraceae) da
ching minh dugc tiém nang cua bo gene luc lap nhu mdt si€u ma vach thuc vat co thé

phan biét cac loai c6 quan hé di truyén gan.

Téng két cac nghién cuu trén, co6 thé théy mdi loai DNA ma vach dic thu riéng
v61 mOt nhom hay mot loai thuc vat khac nhau, do do kho co thé xac dinh ma vach nao
1a tiéu chuan dé phan biét tat ca cac loai thuc vat. Céc cong trinh trén cling cho théy

mot ma vach thich hop khong chi thé hién qua hi¢u qua nhan di¢n ma con & céc ti€u
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chi nhu hiéu qua khuéch dai va chat lugng trinh ty DNA. Bén canh d6, dé nhan dién
loai mot cach chinh xéc, can sir dung khong chi mdt ma co thé két hop nhiéu loai ma
vach DNA, dic biét 1a cac doan mi vach tiém nang tu bo gene luc lap nhu marK, rbcL,

psbK-psbl, atpF-atpH, trnH-psbA.
1.2. Pa dang di truyén
1.2.1 Khdi niém da dang di truyén

Pa dang di truyén duoc dinh nghia 1a su sai khac vé thong tin di truyén cia céc
sinh vat trong mot loai, trong mot quan thé, mot cong dong (United Nations, 1992). Sy
da dang di truyén giita cac ca thé phan anh sy hién dién cua céc alen khac nhau trong
nhom gene va tao cac kiéu gene khac nhau trong quan thé. Su thay ddi linh dong cua
kiéu hinh phu thudc vao bat ky sy bién doi di truyén nio cia sinh vat cling gitp no
thich nghi va tién héa trong cic ap luc méi truong khac nhau (Tanmay va Soumen,

2016).

Theo Nguyén Nghia Thin (2005) da dang di truyén thé hién bang da dang vé
nguodn gene va kiéu gene nam trong mdi loai. Phan biét c4 thé qua bo thé nhiém sic
hodc phan bi¢t qua isoenzyme (nhitng protein c6 vai trd quan trong trong sinh truéng,
phat trién cua sinh vat) tac la béng cach xac dinh sy c6 mat cta cac alen hay céc trinh
tw DNA. Mdi loai c6 mdt ban d6 nhiém sic thé khac nhau va sy khac nhau trudc hét

thé hién & tir cac cap nhiém sac thé tuong dong dén cac cap khac nhau.

Su da dang di truyén la mot trong cac cép do xay ra cua da dang sinh hoc, da
dang di truyén ¢ day co thé 1a nhitng bién doi trong gene va kiéu gene. Khac biét di
truyén gitra cac ca thé va c6 thé biéu hién & su khac biét vé trinh tu DNA, vé dic diém
sinh héa (vé cau tric protein hodc tinh chat isoenzyme), vé dic tinh sinh 1y (chéng
chiu stress) mau sic hodc hinh dang thuc vat (Rao va Hodgkin, 2002).

1.2.2. Pa dang di truyén ¢ thiee vt va tam quan trong

DPéi v6i thuce vat, da dang di truyén dai dién cho sy bién d6i di truyén trong va
giita cac loai thyre vat. Dya trén co sé nhitng bién di di truyén trong quan thé giao phdi
nay con ngudi lya chon ra nhimg c4 thé thich hop véi muc dich ctia minh hodc dé cai
tién gidng cay trong. Do d6, bao ton su da dang di truyén thyc vat 1a diéu can thiét cta

con ngudi ¢ hién tai va trong tuong lai. Trong nhitng nim gan day, nhan thirc vé tim
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quan trong cua viéc ap dung quan diém toan dién vé da dang sinh hoc, bao gém da
dang sinh hoc néng nghiép, bao tén dé sir dung va phat trién bén virng. Nhitng nguyén
tic nay da duoc quy dinh trong Cong wdc vé Pa dang sinh hoc va Ké hoach hanh dong
toan cdu cua T6 chic Luong thuc va Nong nghiép cua Lién hop quéc (Rao va

Hodgkin, 2002).

Pa dang di truyén la co s¢ cho su Séng con cua thuc vat trong tu nhién va cai tién
ciy trong. Sy da dang vé ngudn gene thuc vat tao co hoi cho cac nha nhan giéng ciy
trdng phat trién cac gidng mai va cai tién véi cac dic tinh mong mudn, bao gém ca cac
tinh trang wa thich ctia néng dan nhu cay cho ning suat cao, hat 1on,... va cac dic diém
ua thich cia nha tao giéng nhu khang sau bénh, nhay cam véi anh sang,... Su da dang
cling rat quan trong dbi véi kha nang thich nghi cia cdy trong véi moi trudng khac

nhau dic biét 14 cay sdng trong diéu kién khi hau thay d6i (Bhandari et al., 2017).

Doi v6i viee bao ton sinh vat, khi hiéu ré vé su da dang di truyén giup con nguoi
xéac dinh nhirng gi can bao ton, bao tén & dau ciing nhu gitp phan loai ngudn gbe va su
tién hoa cua cac loai thyc vat dang quan tam téi. Kién thic vé ca hai chi dé nay rat
can thiét cho viéc thu thap va st dung bat ky loai thuc vat nao va ho hang hoang da

cua n6 (Rao va Hodgkin, 2002).
1.2.3. Cdc yéu t6 anh hwong dén da dang di truyén

Nén tang cua da dang di truyén 13 sy phét sinh cac dot bién va bién di t6 hop.
Nguoi ta thudng nhan ra rang sy da dang di truyén thuc vat thay doi theo thoi gian va
khong gian. Mirc do va su phan bd da dang di truyén & mot loai thye vat phu thude vao
hé thong tién hoéa va nhan giéng cta no, cac yéu td sinh thai va dia 1y va thuong nhéu
nhat 13 yéu t cta con ngudi. C6 thé tim thiy rat nhiéu su da dang cuia cac loai trong
quan thé ca thé hodc phan ving gitta mot s6 quan thé khac nhau (Rao va Hodgkin,

2002).

Theo Bhandari ef al. (2017) cac nhan t6 tién hoa nhu chon loc, dot bién, di cu va
troi dat di truyén din dén sy thay do6i vé tan sé alen trong quan thé va anh hudng dén
su da dang di truyén. Su thuin hoa hay chon lgc nhan tao lam tang tan sd cac alen
dugc chon ting 1én. Do d6, qua trinh thuan héa 1am giam sy da dang di truyén khi so

sanh voi sy da dang trong ty nhién. Trong khi d6, chon loc tu nhién anh huong dén su
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da dang di truyén dang ké néu chon loc ddt bién lam tang su da dang di truyén, nguoc

lai chon lgc dinh hudng va 6n dinh gidm dg da dang di truyén.

Trén thyuc té, san xudt néng nghiép cling lam giam d6 da dang di truyén cua cay
trong. Xu hudéng chung cua nhiing thap ky qua 1 phat hanh va canh tac cac gidng cai
tién cua nhiéu loai cdy trong chinh va phu (Rao va Hodgkin, 2002). Khi nhan giéng
chi tap trung cai thién mot sb tinh trang mong mudn nén lam giam d6 phong pht cua
cac alen trong quan thé. Va viéc nhan gidng sir dung thudng xuyén mot sd kiéu gene
duoc chon l1am cha me c6 dic tinh ndi troi lam cling lam giam d6 da dang. Cung véi
viéc nhan gidng, viéc gidi thiéu mot sé dong ndi bat cho nhidu qudc gia do d6 din dén
ting sy twong dong di truyén giita cac gidng cay trong va 1am giam sy bién doi di

truyén ciing nhu su da dang giita cac loai cdy trong (Bhandari et al., 2017).
1.2.4. Cdc phwong phdp phan tich va wéc tinh da dang di truyén

Phuong phéap phén tich da dang di truyén c6 thé duoc thuc hién bang cach sir
dung dic tinh hinh thai, té bao hoc, sinh héa va phan tir. Cac cong cy thong ké nhu
phan tich Metroglyph, phan tich D2, phan tich nhom, phan tich thanh phan chinh
(PCA), phan tich Canonical, phan tich PCoA, phan tich nhéan t4, phan tich tuong ung
bang cac phan mém hd tro phan tich 14 SAS, SPAR 3.0, Past, NTSYSpc, GenAlEx,
Popgene, Power Marker (Bhandari et al., 2017).

Céc k¥ thuat chi thi DNA duoc st dung trong nghién ctru di truyén nhu: da hinh
d6 dai doan cat enzyme giGi han (RFLP), ddu cat enzyme gidi han (REF), da hinh d6
dai cac doan nhan ban chon loc (AFLP), DNA da hinh dugc nhan ban ngﬁu nhién
(RAPD), PCR véi moi ngau nhién (AP-PCR), hé thong dot bién nhan ban chiu nhiét
(ARMS), cac dau hiéu ngiu nhién tir nhan ban (ASAP), chudi da hinh nhan ban dugc
cit bang enzyme giéi han (CAPS), giai trinh ty va nhan ban két hop (CAS), chudi lap
lai don gian (ISSR), PCR v&i moi tiéu vé tinh (MP-PCR), céc trinh tu 13p lai don gian
(SSR), vung dém (ITS), da hinh nucleotide don (SNP), da hinh ciu tao soi don
(SSCP), giai trinh tw DNA (Nguyén Ptic Thanh, 2014).

K¥ thuat ISSR (Inter Simple Sequence Repeat) 1a k¥ thuat nhan ban doan DNA
nam gitra hai ving lap lai giéng hét va nguoc chiéu nhau. Ky thuat nay st dung cac
tiéu vé tinh nhu cac mdi trong phan ing PCR v&i mdt mdi cho nhiéu locus dich dé
nhan ban chu yéu cac chudi lip lai don gian voi d6 dai khac nhau, tao ra cac chi thi
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troi (Nguyén Dirc Thanh, 2012). ISSR 1a k¥ thuat danh gia kiéu gene nhanh, chi phi
thép, khong can thong tin vé trinh tu, tao duoc nhiéu locus, ¢6 tinh da hinh cao va tao
ra chi thi troi (Mishra et al., 2003). K§ thuat ISSR st dung méi dai (15 dén 30
nucleotide) vi vay nhiét do bit moi cao din dén dd 6n dinh cao cua phan tng. San
phim c6 d6 dai 200-2000 bp nén co thé phin tich trén ca gel agarose va
polyacrylamide. K¥ thuat ISSR duoc sir dung rat rong rii trong nghién ctru da dang di
truyén (Reddy et al., 2002), nghién ctru dic diém di truyén trong quan thé (Qian et al.,
2001), xac dinh ciy trong (Lu et al., 2009).

DNA mi vach va da dang di truyén 1 nhitng cong cu manh mé trong viéc tng
dung sinh hoc phan tir trong nong nghiép, dic biét 1a cay trong. Trong xu thé hién nay,
khi nén néng nghiép ngay cang hoi nhap siu rong, cac yéu cau vé so hitu tri tué cling
nhu bao ho giéng ngay cang quan trong. O nudc ta hién nay cac nghién ctru vé DNA
mi vach va dau phan ttr dd dugc thuc hién & mot sd giéng cay trong, tuy nhién con kha
han ché. Do do, can déy manh hon nira viéc nghién ctru nham xac dinh céc trinh tu

DNA dic trung cho cac gidng ciy trong dic san ciia nudce ta hién nay.

Tt cac nghién curu trén, c6 thé théy moi loai DNA ma vach dic thu riéng véi mot
nhoém hay mot loai thyc vat khac nhau, do do khoé cé thé xac dinh ma vach nao 1a tiéu
chuan dé phan biét tat ca cac loai thyc vat. Cac cong trinh trén ciing cho thiy mot ma
vach thich hop khong chi thé hién qua hiéu qua nhan dién ma con & cac tiéu chi nhu
hiéu qua khuéch dai va chat luong trinh ty DNA. Bén canh do, dé nhan dién loai mot
cach chinh x4c, can sir dung khong chi mot ma co thé két hop nhiéu loai ma vach
DNA, dic biét 1a cac doan ma vach tiém nang tr by gene luc lap nhu matK, rbcL,

psbK-psbl, atpF-atpH, trnH-psbA.
1.3. Cac cay an trai dic san

Cay an trai dac san la san phém co ngu@)n géc tor mot khu vue, dia phuong,
vung dia Iy cu thé, c6 nhiing tinh chat dic thu vé hinh thai, chit luong khong gidng cac
san phém cung loai khac va cac dac tinh nay chu yéu ¢6 duge do cac diéu kién tu
nhién, con nguodi vung san xuét, ché bién san phém tao ra. No1 mot cach don gidn hon,
cdy an trai dic san 1 san pham duoc san xuat hay khai thac & mot ving nhét dinh theo
mot quy trinh, tip quan khai thac, san xuat nhét dinh, c6 nhimng dic tinh, dic diém dic

trung ma not khéac khong c6 dugce.
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Do tinh dic thu vé dia 1y, danh tiéng va chat luong, dic san thuong co gia tri gia ting
16n hon so véi san pham thong thuong cung loai. Gia tri ndy thudc vé cong dong san
Xuét san phém trong nhiéu nim, thim chi qua nhiéu thé hé phat trién thanh dic san

mang lai loi ich l4u dai, bén vitng cho cong ddng dia phuong.
1.3.1. Cay buoi Da Xanh

Viét Nam thudc khu vuec Pong Nam A, 1 mot trong nhitng trung tdm phat sinh
ctia cac loai cdy c6 mui (Rainer ef al., 1975). Mot s6 cong trinh da cong bd ctia mot s6
tac gia nhu: Nguyén Thi Tuyét ez al. (2018), Nguyén Phuong Thuy et al. (2016) cho
thiy Viét Nam c6 ngudn gen ciy c6 mui kha da dang véi nhiéu ving trong budi truyén
théng véi nhiéu gidng budi quy nhu budi dién, budi thanh tra, budi Da Xanh, budi
bién hoa, budi nam roi, budi doan hung, budi phuc trach...(vv). Theo bo Nong Nghiép
Va Phat Trién Nong Thon trong cac gidng buéi trén budi Da Xanh duoc xem 13 gidng
budi c6 gia tri xuat khau cao. Khong chi c¢6 gia tri vé mat kinh té, buoi Da Xanh con
c6 nhitng gia tri dinh dudng va mui vi phu hop véi thi hiéu nguoi dung nhu ting
cudng hé mién dich, giam cholesterol va dep da. Theo Vién Nghién Ctru Cay An Qua
Mién Nam, budi Da Xanh duoc trong ¢ ving PBSCL véi dién tich khoang 130.000
ha; Trong d6 tap trung nhidu ¢ 3 tinh: Bén Tre, Tién Giang va Vinh Long. Thong tin
tir S6 Nong Nghiép va Phat Trién Nong Thon, hién toan tinh Bén Tre trong hon 72
ngan héc- budi Da Xanh, chiém 20% dién tich cay an trai. Tu nam 2006-2008, S&
Nong Nghiép va Phat Trién Nong Thon tinh Bén Tre phdi hop véi Vién Nghién Cau
Cay An Qua Mién Nam d4 nghién ctru dé tai: Tuyén chon va danh gia di truyén cta
mot sd dong buoi Da Xanh tai Bén Tre do thac si Tran Thi Oanh Yén 1am chu nhiém
cung nhom nghién ctru cua Vién. Két qua dé tai di xac dinh dong di truyén budi Da
Xanh ctia cac huyén Cho Lach, Mo Cay (nay 1a Mo Cay Béc va Mo Cay Nam), Thanh
phd Bén Tre 1a khong khac biét. Tir d6 ¢6 thé khang dinh budi Da Xanh c¢6 ngudn gbc
tor xa Thanh Tan, huyén Mé Cay Béc, tinh Bén Tre.

H¢ thong phan loai

Gi61 (Regnum): Plane
Nganh (Phylum): Mangoliophy
L&p (class): Magnoliopsida

B0 (Order): Sapindales
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https://vi.wikipedia.org/wiki/Thanh_T%C3%A2n,_M%E1%BB%8F_C%C3%A0y_B%E1%BA%AFc
https://vi.wikipedia.org/wiki/M%E1%BB%8F_C%C3%A0y_B%E1%BA%AFc
https://vi.wikipedia.org/wiki/B%E1%BA%BFn_Tre

Ho (Family): Ruceae
Chi (Genus): Citrus

Loai (Species): Citrus maxima (Merr, 1917)

Pic diém hinh thai

Cay budi noi riéng va cay c6 mui cam quyt noi chung déu c6 chung nhirng dac
diém phan loai nhu: Cay c6 mang tuyén dau chu yéu phan bd & 14, bau moc noi trén
dai hoa, 1a thudc loai 1a don va phan 16n c6 dinh vién rang cua, trai gom hai hay nhiéu

nodn bén trong (Nguyén Hitu Tho, 2015).

Dic diém chung vé budi 14 loai ciy 1au nim, thudc dang than gd, mot cay trudng
thanh c6 d6 cao tir 5-10m. Khi con non, than va canh thudong c6 mau xanh sim, khi 16n
1€n, than cay to, rong va chuyén sang mau xam nau. Budi co nhiéu canh, nhanh moc tir
than chinh, trén canh c6 nhiing gai dai va nhon, day chinh la diém dic biét cua loai cay
nay so v4i cc ciy an trai khac. La budi mau xanh sam, to bang nira ban tay, hinh
tring, hai dau 14 tu, dia canh to. Nu hoa buoi tréng, hinh tron hoi bau, hoa moc thanh
ting chum tir 6 -10 bong. Ting canh hoa tring nhd, méng manh chum vao khi con non
va nd bung khi dung thoi diém, téa ra hvong thom ngan ngat. R& budi thudc dang ré
coc, cam sdu vao long dat dé nudi cay. Trai budi co dang hinh cau, duong kinh 15-
30cm, trai khi con non thuong c6 mau xanh nhan nhui, khi chin, budi chuyén sang
mau vang dep mat. Cui budi gan vo, mau tring, sau 16p cui budi chinh 1a cac mui
budi. Mot trai budi thuong gdm nhiéu mui nho hon, trong mui c¢6 nhitng tép budi,
mong nudc, chua ngot thanh diu (Nguyén Hiru Tho, 2015).

Pic diém di truyén

Nghién ctru trong nuéde

Nguyén Thi Loan Anh et al. (2008). Nghién ctru da dang sinh hoc cac gidng budi
(Citrus maxima (Burm) Merr.) & Viét Nam bang phuong phap AFLP. Két qua c6 60
dau phan tir dugc ghi nhan, trong d6 ¢ 6 ddu phan tir xuat hién & tat ca cac giéng budi
nghién ctru, 2 ddu phan tir xut hién véi tan suat 1/40 gidng. Két qua phan tich da dang
di truyén cho thay cac gidng budi nghién ctru chia 1am 4 nhom, khoang cach di truyén

dao dong trong khoang 2-41%. Hai gidng budi cing tén 1a 5 Roi Trau Qui thu tai 2 dia
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diém khac nhau 1a khong c6 khac biét di truyén. Cac giéng budi c6 quan hé di truyén
gan gili v6i nhau.

Tran Thanh Mén et al. (2008). Nghién ctru da dang sinh hoc cac giéng budi
(Citrus maxima (Burm) Merr.) & Viét Nam bang phuong phap PCR-RFLP. Két qua
theo gian d6 pha hé chia cic gibng budi thanh 1 nhém 16n va 3 nhém nhé. 3 nhém dau
c6 mbi quan hé gén v61 nhau, nhom con lai ¢6 su khac biét so vé1 3 nhém trén.
Khoang cach di truyén giita cac nhém dao dong trong khoang tir 0-23%. Trong 12 dau
phan tir, c6 6 dau phan tir xuit hién & tit ca cac gidng, 2 dau phan tir xuat hién & 29
gidng, 2 dau phan ttr xuat hién ¢ 2 giéng va 2 dau phan tir xuat hién ¢ 3 giéng. Tém
lai, cac giong budi thu duoc c6 mdi quan hé tuong dbi gan nhau. Khuat Hitu Trung et
al. (2009) d3 tién hanh Nghién ctru da dang di truyén mét s6 gidng budi ban dia Viét
Nam (Citrus grandis) bang chi thi microsatellite. Két qua cho thay trén 29 mau budi
thudc 11 giéng budi ban dia Viét Nam bang chi thi SSR ciing cho thiy cac ngudn gen
budi phan ra 1am 2 nhom chinh, trong d6 giéng buéi Da Xanh nam cing nhoém véi
buoi duong 1a cam, budi 5 Roi, budi thanh tra va budéi phtc trach véi muce tuong déng
13 0,5. Do vay, can phai c6 danh gia da dang di truyén cac gidng budi véi sbé luong
gidng 16n hon dé co cai nhin tong quat vé da dang di truyén ngudn gen budi ban dia
Viét Nam.

Nguyén Thi Tuyét ef al. (2018) di Panh gia da dang di truyén mot sé ngudn gen
buoi (Citrus spp.) bang chi thi SSR. Nghién ctru dd cho két qua tong s 44 allen duoc
phat hién tai 20 locus trong 25 chi thi SSR duoc st dung, $6 lugng allen nhiéu nhét 1a
4 véi trung binh 2,2 allen trén modi cip moi va gia tri PIC trung binh 1a 0,29. Chi thi
CgEMS-138 va CgEMS-139 thé hién thong tin cao nhat vai s6 allele t6i da (4) va gia
trj PIC 1a 0,54 (CgEMS-138) va 0,48 (CgEMS-139). Hé s6 twong dong di truyén dao
dong tir 0,79 dén 0,99 trong sb cac ngudn gen duoc danh gid. Cac hé sd nay duoc sir
dung dé phan tich UPGMA. So d6 hinh cay cho thdy 06 ngudn gen budi dugc chia
thanh 2 nhém: Nhém 1 bao gdm 4 ngudn gen (Polo, Da xanh, Qué Duong va Pudng
Hiép Thu4n); Nhém 2 bao gom 2 ngudn gen (Bén mua va Chua). Két qua chi ra rang
c6 thé str dung moi CgEMS-138 va CgEMS-139 nhu 1a chi thi DNA dé nhan dang cac
giong budi néi chung va giéng buéi Bon mua noi riéng.

Nghién ctru ngoai nuéde
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Trén thé gidi, cac chi thi phan tir d3 duogc sir dung khé pho bién dé nghién ctru da
dang di truyén cac loai thudc chi Citrus. Dehesdni ef al.,(2007) d3 sir dung loai chi thi
RAPD d¢ danh gia da dang di truyén ctia cac dong cam ngot ngudn gdc tir Iran.

Yong et al.,(2006) st dung chi thi SSR danh gia sy da dang di truyén cua 122
mAau budi. Trong khi d6, chi thi ISSR duoc Capparelli ef al., (2004) sir dung dé phan
tich mbi quan hé di truyén ctia 69 mau Chanh thu thép tai Ily.

Uran et al., (2011a) d3 dénh gia da dang di truyén ¢ chanh va mét sé ho hang cua
ching dya trén cac d4u hiéu SRAP va SSR.

Colet-Filho et al., (1998) di Phan tich sy da dang di truyén giira cac loai quyt
(Citrus spp.) bang cach str dung chi thi RAPD

Federici et al., (1998) da phan tich méi quan hé phat sinh loai trong chi Citrus
(Ruceae) va cac chi lién quan bang chi thi RFLP va RAPD.

Gulsen et al., (2000) d3 phan tich ngudn gbc cua chanh Interdonato tir cac dau
phan tir cpRFLP, SSR, isozyme va ISSR, Luro ef al., (1992) da ung dung RAPD d¢
phan loai va di truyén Citrus.

Nicolosi et al., (2000) str dung chi thi phan tir dé tim hiéu sy phat sinh loai cay c6
muai va ngudn gde di truyén cta cac loai quan trong.

Uzun et al., (2011b) di danh gia su da dang di truyén cua budi va pummelo dua
trén cac dau hiéu SRAP, Uzun et al., (2010) da phan biét budi va pummelo bang cach
stt dung dau chu thi ISSR. Tir cac cong trinh nghién ctru trén cho thdy Citrus da va
dang duoc phan tich di truyén rong rii do dic tinh phd bién cao va chung thich hop

trong & nhiéu ving khi hau.
1.3.2 Cay cam Mat

Cam Mat tir lau d tré thanh thuong hiéu n6i tiéng duoc ngudi tiéu dung trong ca
nuée biét dén, phd bién ¢ cac ving thudc déng bang song Ciru Long va mién dong
Nam B§. Cam Mat thudc loai cay an trai lau ndm chiu anh hudéng rét o boi diéu kién

ngoai canh, biéu hién qua sinh truéng, phat trién, ning suat va pham chét cua trai.
H¢ thong phan loai

G161 : Plantae
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Bo: Sapindales
Ho: Rutaceae
Chi: Citrus
Loai: Citrus sinensis
Danh phép hai phan : Citrus sinensis L.Osbeck
Ho Rutaceae, dugc phan chia thanh 130 gidng (genus)

Pic diém hinh thai

Cam Mat: c6 trai dang tron, vo day 3-4mm, mau xanh dén xanh vang, thit trai
vang cam, ngot dam, kha nhiéu nudc. Tuy nhién nhiéu hat (13-20 hat/trai), trong lugng
trung binh 20g/trai, , ty I¢ nudc trong trai 36-52%. Péc bi¢t, giéng cam Mat khong hat
c6 do Brix 8-10%, acid tong s6 0,5-0,6 g/100 ml dich trai, ham luong vitamin C 30-32
mg/100 ml dich trai, ning suét suat kha cao (20- 30 kg/cay/nim & cdy 4-5 nam tudi).

Hat: GOm nhiéu phai tir 1-7 phoi goi 14 hién tugng da phoi trong d6 c6 1 phoi
hiru tinh con cac phdi khac goi 1a phdi vo tinh. Thuong phoi vo tinh ndy mam thanh
ciy khoé hon mam tir phoi hitu tinh va c6 khuynh huéng gidng me nhiéu hon. Do d6
néu gieo hat cam quyt va cé chon loc can than, ta c6 thé duoc cac cay con tdt. Mat
khac, qua nghién ctru thiy riang néu ldy mam cua cdy moc tir phdi vo tinh ghép tao cay
méi, sé duge mot cdy ghép khoe hon va cho ning suit qua cao hon cdy ghép bang mat
liy tir chinh cdy me d6. D6 chinh 13 co sé dé co thé phuc trang giéng cam quyt da
thoai hoa.
Pic diém di truyén

Nghién ctru trong nuée

Vii Van Hiéu et al. (2015), da phan tich da dang di truyén cia cac mAiu gidng
cam sanh tai Ha Giang bﬁng chi thi RAPD va ISSR. Viéc st dung chi thi phan tr dé
danh gia mic do da dang di truyén giita cac mau giéng cam sanh Ha Giang s& gop
phan phuc vu cong tac thu thap, phan loai, danh giad va bao ton ngudn gen ciing nhu
cung cap thong tin vé mdi quan hé di truyén giira cac giéng cam sanh 1am co sé cho
cac chuong trinh chon tao giéng. Trong nghién ctru nay, st dung hai chi thi di truyén

RAPD va ISSR cling véi viée thiét 1ap cAy phan loai di truyén da cho thay mdi quan hé
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di truyén giira cic mau gidng cam nghién ctru. Két qua di chi ra 25 mdi RAPD va 5
mdi ISSR sir dung déu cho da hinh (chiém 100%), tuy nhién sé bang da hinh trén ting
mAau cho su bién dong 16n. Hé sé twong dong di truyén cua 39 dong cam sanh dao
dong trong khoang 0,62 - 0,98 va 5 nhém di truyén chinh dugc ghi nhan. C6 thé thiy,
su da hinh ctia cac mau cam nghién ctru thé hién qua sé vach bing thu nhan sau khi
phan tich RAPD va ISSR khé cao. Sy da hinh cang cao thi sy khac biét vé mat di
truyén cang 16n, diéu nay chimg t6 mic di cac mau cam cing dugc thu thap tai mot
dia ban nhung c6 thé do anh huéng cta diéu kién sinh théi timg ving hoic thong qua
qué trinh chon loc tuy nhién d3 dan dén su khac biét vé mat di truyén.
Nghién ctru ngoai nuwéc

Trong ciy c6 mui, cam ngot (C. sinensis L. Osbeck) c6 nguon gbc 1a giong lai
tu nhién giita quyt va budi (Barrett and Rhodes, 1976), cho thdy mic do da dang di
truyén thép (Luro et al., 1995; Novelli et al., 2000; Novelli et al., 2006; Uzun, 2009).
HAau hét cac trai cam ngot thu dugc 1a do dot bién tir mot cay td tién, mic du co su
khac biét vé dac diém hinh thai, bién thé di truyén (Fang and Roose, 1997).

Su da dang di truyén cta cac gidng cam rat cao (Uzun, 2009), mic do tuong
ddng cua 250 miu cam thay d6i trong khoang tir 0,86 dén 1,00. Barrett and Rhodes
(1976) di cho rang cac bién thé ctia cam, chanh, budi dua trén cac dot bién xay ra trén
mot cay to tién. Roose (1988) di bao cdo rat khé phan biét cac giéng cay co ngudn gbe
dot bién bang cach sir dung cac dau isozyme. Mtrc dd da hinh thdp trong mau cua trai
cam ciing dugc tim thdy bang k¥ thuat ISSR (Fang and Roose, 1997), SSR (Luro et
al., 2000; Novelli et al., 2006), SRAP (Uzun et al., 2009). Trong mot nghién ctru khac,
nguoi ta da tim thay cac vi tri giong nhau & 9 trén 10 locus SSR trong sb cac gidng
cam va dong vo6 tinh dugc phan tich (Hvarleva et al., 2008). Cac nha nghién ctru cling
d3 nghién ctru mirc 6 twong dong cao vé kiéu gen, gidng va dong vo tinh trai nguoc
v6i sy bién d6i kiéu hinh ciia ching dugc quan sat (Hinh 2.6), chi ra rang cac gidéng
cdy dia phuong c6 thé c6 ngudn gbc tir cac dot bién ma SSR da sir dung ban sao cua
cing mét giéng gdc. Diéu nay phi hop voi quan diém rang hau hét cac gidng cam co
ngudn gdc tir cac dot bién anh huong dén hau hét cac dic diém cua trai.

Trén thé gidi, cac chi thi phan tr d3 dugc st dung kha phd bién dé nghién ctru
da dang di truyén cac loai thudc chi Citrus. Machado ef al. (1996) di str dung chi thi
RAPD dé phan tich sy da hinh va murc tuong dong di truyén cia 39 loai quyt Dia
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Trung Hai. Dehesdtani et al. (2007) ciing sir dung loai chi thi nay dé danh gia da dang
di truyén cua cac dong cam ngot ngudn goc tir Iran. Yong ef al. (2006) st dung chi thi
SSR danh gia sy da dang di truyén ciia 122 mau budi. Trong khi d6, chi thi ISSR duoc
Capparelli et al. (2004) str dung dé phan tich mdi quan hé di truyén ctia 69 mau chanh
thu thap tai Italy.

1.3.3 Cdy chom chom Duong

Chém chom (Nephelium lappaceum L.) 1a lodi cdy an trai c6 ngudn gbc tir
Malaysia, ngay nay dugc trong phd bién & nhiéu nuée chau A, chau Phi va My Latin
nhu mot loai trai cAy nhiét d6i tiéu biéu (Sukmandari et al., 2017). O mdi qudc gia, lai
c¢6 nhitng giéng chom chom dic trung, co dic tinh riéng biét tao nén thuong hiéu nong
san cho nuéc nha. Chom chém duoc trong cha yéu & cac tinh phia Nam, Viét Nam véi
dién tich hon 50.000 héc ta, mdi nim cung cip cho thi truong khoang 300.000 tan.
Cuc bao vé thuc vat, Bo Nong nghiép va Phat trién nong thon (2021) cho biét, thoi
gian qua, chom chom cua Vi¢t Nam da xuit khau qua cac thi truong: My, Canada,
Lién minh chau Au (EU), Pong Au, mét s6 quc gia ¢ chau Phi, Trung Quéc va céac
nuéc trong khu vuc Pong Nam A.

H¢ thong phan loai

B BO hon - Sapindales
Ho B hon - Sapindaceae
Chi Chom chdém - Nephelium L.

Loai Chom chdm - Nephelium lappaceum L.

Ho Sapindaceae hay con goi 1a ho B6 hon bao gdm khoang 125 chi va hon 1000 loai
ciy gb va ciy bui phan bd rong khip cac vung nhiét d6i (Merrill, 1923).

Pic diém hinh thai

Nephelium lappaceum L. (thudc Ho Sapindaceae — Ho B hon), thudng duoc
goi 12 “chom chém”, 1a mot cay gd thuong xanh cao khoang 10 - 12 m. Do c6 nhiéu
16ng trén trai, nén tir chom choém c6 ngudn gdoc tiéng Malaysia “rambut” c6 nghia 14
"toc". Cay c6 ngudn gbc tir Malaysia va Indonesia, ngdy nay né di duoc trong phd

bién & Philippines, Singapore, Thai Lan, Viét Nam, An D9, Syria, Zaire, Nam Phi,
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Madagascar va Uc. La chom chém c6 mau xanh, hoa moc thanh chum 16n, thanh cum,
cum hoa nhiéu nhanh, hoa c6 mau vang luc dén tring tuy theo gidng, kich thudc nho
va khong c6 canh, c6 mui thom ngot nhe, don tinh (hoa duc va hoa cai riéng 1€ trén
cdy) hodc ludng tinh, nhiu mat hoa, thu hut ong. CAy ra hoa hai lan trong nam. Trai
hinh bau duc hoic hinh cau, da san sui v6i gai c6 16ng mém, khi chin chuyén tir mau
xanh luc dén vang roi d6. Thit trai mau tréng, bui, an duoc, c¢6 vi chua chua ngot ngot
va bao quanh mdt hat 16n (Sukmandari et al., 2017).

Chom chom Nhan (hay chom chém Duong, chom chom trai rép): trai tron va
nho, trong luong chi tir 20-30 g. V6 cuing, c¢6 ranh doc hai bén nhu hai tréi rap lai, do
day v6 2,8 mm, mau xanh chuyén d6 vang dén d6 sam khi chin, rau thua, hoi ngan
khoang 5-7 mm (so v&i cac loai chom chom khac), c6 mau xanh vang hay dé khi chin.
Thit day gion, troc cui rat tot, do day com 5,5-7,5 mm, ty 1€ com 35-46%, d0 brix 20-
23%, vi rat ngot, thom mui nhan. Cay sinh truéng kha tdt, canh ngén hon chom chém
Java. L4 c6 kich thudc nhé hon so véi giéng Java va xanh nhat.

Pic diém di truyén
Nghién ctru trong nuéc

Riéng tai Viét Nam, chom chom da duoc trff)ng va st dung lam thuc phém tur thot
xa xua, tuy nhién cc nghién ctru vé loai ciy trong nay chi tap trung trong mot s linh
vuc nhu dinh dudng, ki thuat canh tac. Vi du nhu 1a cac nghién ctru vé cai thién quy
trinh trong va cham séc ciing nhu thu hoach chém chém, cc nghién ctru vé chiét xuét
hoat chéat tir cac bod phan ctia chdm chom, cong dung ciia chdm chéom trong nhiéu linh
vuc cude séng. Vé dic diém di truyén va ngudn gdc phan loai dya trén kiéu gen & cac
giéng chéom chom Viét Nam van chua co dit liéu nao duoc ghi nhan cu thé.
Nghién ctru ngoai nuée

Edwards va Gadek (2001) cua Pai hoc James Cook ¢ Uc, da thuc hién mot
nghién ctru nham phan tich phat sinh loi trinh tu nucleotide tir cac locus plastid
(matK, intron trnK-matK, intron rps16) va mot locus trong nhan (ITS-1). Thi nghiém
dugc tién hanh cho 14 loai Alectryon va nam chi lién quan trong ho Sapindaceae,
trong d6 co loai Nephelium lappaceum L. (chom chom).

Niam nam sau d6, Harrington et al. da tiép tuc cong trinh nghién ctru ciia ho trén
ho Bd hon. Cac mdi quan hé phat sinh loai trong ho Sapindaceae duoc danh gia bang

cach su dung dir li¢u trinh ty tir hai vung trinh tu plastid rbcL va matK, dugc phan tich
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riéng biét va két hop v6i nhau. Tong cong co 46 trinh tu rbcL (31 trong sb d6 1a trinh
ty mo1) va 89 trinh tu marK (75 trinh ty mdi1) dai dién cho 64 chi da dugc phan tich
(Harrington et al., 2005).

Nam 2009, Buerki ef al. di dwa ra mot danh gia méi vé cac mdi quan hé phat
sinh loai trong ho Sapindaceae dua trén 85 trong s6 141 chi dugc thu thap, trong d6 co
chi Nephelium (Buerki et al., 2009). Phan tich nay dya trén sy két hop ciia mot ving
nhan (vung ITS: ITS1, 5,8S, ITS2) va bay vung trinh tu plastid (coding matK va rpoB;
intron non-coding #nL va cac lién gen trnD-trnT, trnK-matK, trnlL-trnF va trnS-
trnG). Qua do, viéc ma hoa cac vung trinh ty trén da dugc chung minh la hitu ich
trong viéc giai quyét cac mdi quan hé phat sinh loai ¢ cac cap do phan loai cao hon.

Mot nam sau d6, Buerki et al. tiép tuc phan tich 104 trong tong s 142 chi thudc
ho Sapindaceae, trong do c6 loai chdm chom (Nephelium lappaceum L.) (Buerki et
al., 2010). St dyng vung ITS trong nhan, vung trinh ty luc lap nhu matK, rpoB, trnD-
trnT, trnK-matK, trnL-trnF va trnS-trnG dé mo ta cdy phat sinh loai cua ho

Sapindaceae.

Dua trén cac nghién ctru trudge day, marK va ITS 1a hai vung trinh tu thich hgp
dung dé nhan dang cac loai thudc ho Sapindaceae, trong d6 c¢6 chom chom (Edwards
va Gadek, 2001; Harrington et al., 2005; Buerki et al., 2009; Buerki et al., 2010).

Niam 2016, bon loai chém chom hoang da, thudéc nam giéng khac nhau duoc thu
thap & Indonesia bao gdm N. cuspidatum giéng cuspidatum, N. cuspidatum gidng
eriopetalum, N. cuspidatum gidng robustum, N. lappaceum gibng lappaceum, N.
lappaceum giong xanthioides, N. rubescens va N. uncinatum. St dung moi ISSR3:
(CTC)4AC va ISSR8: (AC)sTA dé xac dinh tinh da dang di truyén cua cac miu thu
thap trén (Napitu et al., 2016).

Theo nghién clru cia mot nhém cac nha khoa hoc Indonesia, ISSR ciling da
dugc s dung két hop véi phan tich hinh thai 14 nham muyc dich phan biét cac giéng
chém chom & nudce nay (Madihah et al., 2018). Sau mdi ISSR duoc sir dung phuc vu
nghién ciru ndy bao gom ISSRI: (AGG)s, ISSR5: (GAG)sAT, ISSR10: (GA)sCC,
ISSR15: (GTG);GC, ISSR23: (GACA);CC va UBC807: (CA)sA. Trong d6 moi
ISSR10 va ISSR23 cho tinh da hinh cao nhét, tir d6 hiéu suat danh gia da dang di

truyén gitra cac giong chdm chom Indonesia dugc biéu hién ro rang va chinh xac hon.
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1.3.4 Cay dau Ha Chdu

Dau Ha Chau do nha vuon & Phong Dién (Can Tho) tuyén chon tir cac giéng
dau dia phuong va hién nay tré thanh loai cdy an trai ddc thu cua dia phuong
(Tran Vian Hau va Lé Minh Qudc, 2009). Nam 2006, dau Ha Chau di dugc Cuc S
hitu Tri tu€ cong nhan thuong hiéu dau Ha Chau la dic san ctia huyén Phong Pién TP.
Can Tho. Theo thong ké & huyén Phong Dién, dén cudi nim 2015 toan huyén c6 gan
600 ha ddu Ha Chau, chu yéu tap trung nhiéu ¢ cac xa Nhon Ai, My Khanh va thi trin
Phong Pién. Theo thong tin dugc tham khao tir website “Dic san trai cdy mién Tay
(2011)” cho biét dau Ha Chau c6 diém dic biét vuot troi hon cac loai dau khac 1a khi
chin thi dai hoa van con bam chit, vo mong, rudt co6 mau tréng nga rat dep mét, vi ngot
thanh, thom, chum trai dai, mdi trai c6 tir 3 — 4 mui va trong rat giéng trai bon bon.
Cho dén nay, cac nghién ctru vé cAy dau Baccaurea ramiflora Lour. chu yéu tap trung
vao viéc phan tich cac hoat tinh chong oxy héa tir cao chiét cta cay (Md Sahab Uddin
et al., 2018) hay nghién ciru vé thanh phan hoa hoc cta cay (Xu Jing ef al., 2007), ...
Hé thong phan loai
Theo Pham Hoang H$ (1999) cay dau dugc phan loai nhu sau

Gi61: Plantae

B§: Malpighiales
Ho: Phyllanthaceae
Chi: Baccaurea
Loai: Baccaurea ramiflora L.

Cay dau (Baccaurea ramiflora Lour.) thuoc chi Dau da (danh phép khoa hoc:
Baccaurea) 1a mot chi thuc vat c6 hoa thudc ho Phyllanthaceae. Chi nay bao gém hon
100 loai, phan bd tir Indonesia cho dén phia Tay Thai Binh Duong. O Viét Nam, dau
thuong dugc trong 1am ciy an trai. Dau c6 trai ¢& nho, khi chin ¢c6 mau vang hoic do,
trai c6 vi ngot va chua.
Pic diém hinh thai

Dau Ha Chau 13 ciy than gd cao 10 — 15 m; canh non manh, khong long. L4
thuong tap hop ¢ ngon cac nhanh; phién 1a day, thuén, nhon & hai dau, dai 10 — 20 cm,
rong 3 — 9 cm; 1a kém hoi c6 16ng & mat lung, sém rung.

Theo Tran Van Hau va Lé Minh Quéc (2009) hoa dau Ha Chau thudc loai hoa
don tinh biét chu, trén mdi phat hoa cai c6 khoang 59,3 = 2,0 hoa, mdi hoa c6 4 — 6 14

24


https://vi.wikipedia.org/wiki/B%E1%BB%99_S%C6%A1_ri
https://vi.wikipedia.org/wiki/H%E1%BB%8D_Di%E1%BB%87p_h%E1%BA%A1_ch%C3%A2u

dai c6 1ong to va mot bau nodn nudm ché ba, ¢ 1ong min. Hoa cai c6 mau tring hoi
xanh, khong canh hoa, 14 dai co chiéu dai tr 5,1 — 7,2 mm, rong 3 — 4,2 mm, Om léy
bau nodn. Trén mdi phat hoa duc c¢6 khoang 237,1 + 14 hoa, trong d6 mdi dinh hoa c6
3 hoa dyc. Hoa duc c6 mau vang, modi hoa c6 4 — 5 canh hoa, c6 16ng min, canh hoa co6
chiéu dai tir 1,9 — 3,0 mm, rong 1,0 — 1,5 mm, c¢6 5 — 6 chi nhi, trén mdi chi nhi ¢6 2
bao phén, trén mdi hoa tir 10 -12 bao phan, bao phin c6 mau vang nhat. Dé hoa cai c6
thé nhan phan t6t tir hoa duc thi 14 dai phai bung ra, bau nodn phinh to dé 16 nuém ra
ngoai. Do d6, mudn ting ti 1& thu phén hoa ta c6 thé tac dong cac bién phap thy phin
bd sung vao giai doan hoa nd. Pudng kinh trung binh cua hat phin dau Ha Chau tir
18,8 + 0,3 pm. Hoa duc dau Ha Chau rat nho nén dudng kinh hat phan ciing rat nho so
v6i duong kinh hat phan sau riéng (79,31 - 4,25 pm) (Nguyén Thi Bich Van, 2001).
Hat phan dau Ha Chau c6 hinh tron, éng phan hinh tru, chiéu dai thay d6i theo thoi
gian nay mam, khi mgi nha chi 1a khéi nhé ra ngoai sau d6 phat trién dai ra.

Tir khi dau trai dén khi thu hoach 1a 130 ngay. Trong lugng trai bat dau ting
nhanh & giai doan 80 — 90 ngay sau khi dau trai do sy tang truéng cua thit trai.

Trai dau ha chau co trong lugng trai trung binh 14,3 + 0,4g, °Brix 17,5%, nhung
lai it chua (TA=2,7) nén c6 vi ngot dam da, ti I¢ an duoc 61,4 %.
Pic diém di truyén

Nghién ctru trong nuwée

Trong nhiing nim qua, di c6 cac nghién ciru vé giéng dau Ha Chau ¢ Viét Nam,
céc cong bd tidu biéu nhu sau:

Tran Vin Hau va Lé Minh Qudc (2009) da thuc hién dé tai nham tim hiéu dic
tinh sinh hoc su ra hoa va phat trién trai cua dau Ha Chau. Su ra hoa duoc ghi nhan khi
mam hoa ¢ kich thudc 1 mm, mdi cdy theo doi tir 15 — 20 phat hoa. Sy phét trién trai
va rung trai non ghi nhan 10 ngay/lan tir khi dau trai dén khi thu hoach. Két qua cho
thiy hoa duc va hoa cai xuat hién cing luc va phat trién trong 33,5 + 0,9 ngay. Hoa bit
dau no ¢ giai doan 29,3 + 0,4 ngay va kéo dai trong 3,7 + 0,3 ngay. Ti 1é dau trai dat
kha cao (87,5%), su rung trai non xuét hién & giai doan 8 — 20 ngay sau khi dau trai,
tap trung & giai doan 16 ngay, ti 1& trai con lai trén phat hoa kha thap (6,9 = 1,1
trai/phat hoa), chiém ti 1& 13,2%. Tir khi d4u trai dén khi thu hoach 1a 130 ngay khi vo

trai chuyén sang mau tring duc. Trong luong trai ting nhanh ¢ giai doan 80 — 90
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SKDT do su phat trién cua thit trai. Trai co trong luong trung binh (14,26 £ 0,4 g), ti 1¢
an duoc (61,1%).

Nghién ctru x4c dinh lidu luong paclobutrazol (PBZ) trong diéu kién ¢ va khong
phi liép 1én sy ra hoa vu sém dau Ha Chau cua Tran Vian Hau va Lé Minh Quéc
(2012a) di cho thdy liéu luong PBZ xir Iy ¢6 twong quan nghich véi ham luong chat
gidng nhu GA3 va tuong quan thudn véi ti 16 C/N trong 14. Bién phap phu liép gop
phan 1am cho cay dau ra hoa sém hon, ting ti 1¢ ra hoa va ting ning suat trai. Xu Iy
PBZ véi liéu luong tir 0,5 — 1,0 g a.i./m dudng kinh tan két hop voi phu liép lam cho
dau ra hoa sém hon tur 8 — 15 ngay, tang ti I¢ ra hoa, tdng khoi lugng trung binh trai,
khéi luong trai trén chum va din dén tang ning suat hon hai 1an so véi d6i chimg.

Tran Van Hau et al. (2014) d3 xac dinh hinh thai va strc séng cua hat phéan, tim ra
mét s6 bién phap cai thién sy dau trai va han ché rung trai non trén dau Ha Chau. Két
qua cho thay hat phan dau Ha Chau c6 kich thudc 18,8 + 0,3 pm, ti 1& an mau
Acetocarmin tuong Gng voi ty 16 hat phan c6 stc séng dat 86%. Trong méi truong
nudi cay, H;BOs; nong d6 10 ppm lam ting ti 16 ndy mam hat phan va su phat trién
chiéu dai dng phan, NAA 20 — 40 ppm giup hat phan ndy mam trén 50% sau 6 — 12
gid va dat 100% sau 24 gid. Hat phan sau khi thu hoach séng dén 18 gid trong diéu
kién nhiét do phong, bao quan & 20 — 25°C c6 thé song dén 48 gio. Phun GA3 & ndng
do 40 ppm giai doan 10 — 15 ngay sau khi dau trai c6 hiéu qua gidm su rung trai non
gap 2,5 so voi dbi chung.

Tran Vin Hau va Lé Minh Quéc (2012) d3 x4c dinh thoi gian xiét nude tao kho
han trong diéu kién c6 phu liép va khong phu liép 1én sy ra hoa mua nghich ciy dau
Ha Chau. Két qua cho thay xiét nudc tir 20 — 40 ngay 1am cdy dau Ha Chau rung 14 tir
38% - 48%, giam ham luong giberellin trong 14, giam dam tong sb ciing nhu ty s6
C/N, lam cho cdy dau ra hoa mua nghich, ty 1é ra hoa cao (>80%), ting khdi luong
chum trai nhung khong anh hudng dén ning suat va pham chét trai. Phu liép trudc khi
xiét nude 20 ngay lam ting s6 hoa trén phét hoa, ty 1¢ dau trai, khéi lugng chum trai
nhung néu xiét nude dén 30 — 40 ngdy thi bién phap phu liép khong c6 hiéu qua.

Nguyén Vin Vil va Nguyén Van Thanh (2018) d3 phan 14p va tuyén chon ndm
men c6 hoat tinh 1én men cao tir trai dau, tor d6 tng dung lén men rugu vang dau Ha
Chau chat luong cao (ham luong ruou cao, ruou tap va aldehyde thap, cam quan tdt).
Két qua nghién ctru da duoc phan 1ap duoc 48 dong nAm men tir dich trai dau tai thanh
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phé Can Tho va tinh Hau Giang. Dua vao khoa phan loai nAm men (hinh thai, sinh 1y,
sinh héa) ba giéng dwgc phan 1ap gdm: Saccharomyces, Hanseniaspora va Pichia. Thi
nghiém thyc hién trén cac dong thudc gidng Sacharomyces va da tuyén chon dong nim
men CB1.1. Két qua dong CB1.1 duoc phén 14p tir dich trai dau bon bon tai huyén Phong
Pién (Can Tho) c6 cac dic tinh t6t nhu kha ning 1én men nhanh (24 gid), cho ham luong
ruou cao nhit (12,71% v/v) va duong st thap nhét (7,83°Brix). Ruou vang ddu Ha Chau
1én men tir nAm men CB1.1 véi dich phdi ché tir cac thong s6 tdi wu Brix = 24,70; pH =
4,20; mat sb té bao nim men 107 t& bao/mL va 1én men & nhiét d6 phong trong 10 ngay
cho két qua do rugu t6i wu 13,76% v/v. Két qua dinh danh dong ndm men CB1.1 bang
phuong phép giai trinh tu DNA di xac dinh dugc CB1.1 tuong dong véi Saccharomyces
cerevisiae.

Két qua nghién ctru phan tich chudi gia tri san pham dau Ha Chau ¢ huyén Phong
Dién, thanh phd Can Tho (TP. Can Tho) chi ra rang, chudi gia tri san pham dau Ha Chau
dugc van hanh chu yéu thong qua 4 kénh thi truong chinh. Phan 16n san luong dugc
néng ho ban cha yéu cho vua trai cay (chiém 43,67%) va thuong 1ai duong dai (chiém
43,26%). Trong cac kénh thi truong chinh, kénh 1 va kénh 2 1a 2 kénh tao ra gia tri gia
tang (GTGT) va nhan vé gia tri gia ting thuan (GTGTT) cao nhat. Trong cac kénh thi
truong c6 mit cua tac nhan ban 1¢ thi dy 13 tic nhan tao ra GTGT va nhan vé GTGTT
cao nhit so v&i cac tac nhan con lai (Nguyén Qudc Nghi ez al., 2018).

Tuy nhién, hién nay van chua c6 nhitng nghién ctru vé DNA ctia dau Ha Chau va
da dang di truyén cta cac gidng dau tai Viét Nam.

Nghién ctru ngoai nude

Goyal et al. (2013) danh gia téng s6 phenol, flavonoid, flavonols va
proanthocyanidins ciing nhu hoat dong loai bdo DPPH cua rugu vang, dugc ché bién tir
cui trai dau, vé do 130 hoa so véi nude trai cdy. Tong sb phenol, flavonoid, flavonols
va proanthocyanidins lan luot ndm trong khoang 141,27 — 313,78 mg GAE/L; 149,2 —
531,2 mg QE/L; 103,2 — 179,2 mg QE/L va 1,46 — 8,45 ug catechin/L. Hoat dong thu
don gbc tu do bang phuong phap DPPH cho thdy muc d6 e ché (%) cia cic miu
trong khoang 5,85 — 37%.

Amin va Nabi (2015) da nghién ctu cac phan doan hoa tan chloroform va ether
dau hoa cua chiét xuat methanol tho cia trai cidy dau Ha Chau dé dénh gia hoat tinh
gy doc té bao va chéng oxy hoa. Xét nghiém sinh hoc khir doc tinh ciia tom ngam
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nudec mudi duoe s dung dé danh giad hoat dong gay doc té bao va phuong phap hoat
dong quét gdc tu do dugce sir dung dé danh gia hoat dong chdng oxy hoa. Nghién ctru
nay cho thdy rang trai dau Ha Chau co hoat tinh giy doc té bao va chong oxy héa, do
d6 nd co thé 1a mot ngudn tiém ning cac liéu phap khac nhau.

Mann et al. (2016) d3 diéu tra vé thanh phan dinh dudng, chat hoa thuc vat va cac
hop chat hoat tinh sinh hoc cta cdy dau Ha Chau. Mot dic diém dinh dudng chi tiét
cla trai cdy dd ching minh rang né cé tiém ning hoat dong nhu mot ngudn khoang
chat tot cung véi cac chat dinh dudng khéc, chat xo, hop chat phenolic quan trong va
c¢6 dic tinh chéng oxy héa. Ham luong phenolic, flavonoid va flavonol tbi da thu duoc
lan luot 1a 32,78 pg GAE, 71,67ug RE va 85,58 ug RE trén mdi mg dich chiét
metanol. Hoat dong chéng oxy héa (nhu gia tri IC50) cta cac chiét xuit khac nhau
(khi thu gom DPPH) dao dong trong khoang 3,89 dén 10,14 mg/mL va ABTS véi
ndng d6 chit chong oxy hoa twong dwong trolox (TEAC) dugc ghi nhan tuong Gmg tir
2,55 dén 6,23 mg / mL.

Singh et al. (2017) da nghién ctru vé cac thong sd vat 1y va chat lugng khac nhau
cia trai dau (Baccaurea ramiflora L.) cho thdy do ngot dao dong tir 12,5 dén
16,5°Brix va cac thong sb cua trai nhu khoi luong trai, khoi lugng cui, nudce trai, TSS,

tong luong duong va do axit duoc tim thdy 13 co y nghia gitta cac kiéu gen.
1.3.5. Cay mang cau Xiém

Cay mang cau Xiém 1a mot trong nhiing loai cdy trong mdi ma nhiéu nong dan
chon dé canh tac, gitp cai thién kinh té gia dinh ctia nhiéu ngudi dan nong thon. Cay
mang cau xiém 1a mot loai cay kha dé tréng, cho thu nhap kha cao va dau ra 6n dinh vi
thé dugc trong nhiéu & cac tinh PBSCL nhu Can Tho, Hau Giang, Vinh Long, ...

H¢ thong phan loai
Theo Pham Hoang Ho (1999), chi Na dugc phan loai nhu sau:
Giéi: Plantae
B¢§: Magnoliales
Ho: Annonaceae

Chi: Annona

Loai: Annona muricata
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Pic diém hinh thai

Céc loai cay thuoc chi Na thich hop tré)ng 0 khi hau nhiét déi hoac can nhiét
nén yéu cau vé nhiét d6 kha cao tir 25-32°C. Cac loai nay la loai cAy ua sang, phat
trién t6t khi c6 lwong mua nhiéu, do 4m cao va s& cho ning suit cao hon, it nhiém sau
bénh (Pinto et al., 2005).

Trai ming cau thuong c6 kich thude 16n, hinh bau duc hodc hinh tim, mau
xanh, nhiéu gai. Chiéu dai dao dong tir 1030 cm, rong khoang 15 cm va trong luong
c6 thé 1én t6i 4,5-6,8 kg. Mdi trai co tir vai chuc dén 200 hat tré 1én, hat hinh bau duc,

min, cirng, mau den, dai 1,25-2 cm (Adewoleland Caxton-Martins, 2006).

Pic diém di truyén

Hau hét cac loai Annona c6 sd luong nhiém sdc thé 1a 2n = 14 hoic 16, ngoai
trr Annona glabra 1a loai tit bdi (Pinto et al., 2005).

Nham thyc hién mét phuong phap nhanh chong va dang tin cdy dé phan biét
giita cac loai Annona, nha nghién ctru da phat trién cc loai moi dic trung cho loai dé
phan bi¢t rd rang bay loai Annona & Trung va Nam My duya trén dir liéu dugc gidi trinh
tu. Kha nang phan biét cua cac gen ma vach thuc vat dugc st dung nhiéu nhat (rbecL
va matK) da duoc kiém tra, sit dung céc trinh ty Annona bd sung c6 san trong co sd di
liéu BOLD (Barcode of Life Database) va cac trinh ty méi thu duge (Larranaga and
Hormaza, 2015).

Theo Niu ef al. (2020), bd gen luc lap ctia Annona muricata duoc tim thay co
ciu tric vong, soi kép véi kich thude 1a 196.038 bp va bao gom bon ving: ving sao
chép don 1on (LSC, 75.339 bp), vung sao chép don nhé (SSC, 3.105 bp), va hai vung
1ap lai dao nguoc (IRa va IRb, 58.797 bp). So vo1 bo gen luc lap cua cac loai thyc vat
khac, ving IR cta A. muricata dugc tim thay c6 kich thude 16n va co ving SSC nho.
Ham lugng GC cua cac vung LSC, SSC va IR cua hé gen luc lap lan luot 13 38,84%,
45,07% va 40,73%. Ham lugng GC cua toan bd hé gen luc lap 1a 39,92%. Toan b h¢
gen luc lap cua A. muricata bao gdm 59.091 base A (30,14%), 58.697 base T
(29,94%), 39.673 base G (20,24%) va 38.577 base C (19,68%). Co 111 gen ma hoa
protein (PCGs), mQt gen gia, 38 gen tRNA va 8 gen rRNA dugc ghi nhan. B gen luc

lap ctia A. muricata c6 tong sb gen 1a 158.
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1.3.6 Cdy quyt hong Lai Vung

Quyt hdong Lai Vung (huyén Lai Vung, tinh Dong Thap) khong chi 1a dic san cia
Viét Nam ma con 13 cia ca mién Tdy Nam Bo. Thang 10 nim 2020, UBND tinh Ddng
Thap vira phé duyét D& an bao ton vuon quyt hong Lai Vung, giai doan 2020-2024.
Trong thoi gian vira qua Phong Nong nghiép va Phat trién néng thon huyén Lai Vung
da to chirc 1& cong bd ching nhan nhan hiéu Quyt hong Lai Vung doc quyén trong
nuée. Nhitng san phim mang nhin hiéu Quyt hong Lai Vung 13 nhan hiéu dugc cép
cho san phdm quyt hong duoc trong, san xuit, ché bién va kinh doanh trén dja ban 4
xa: Vinh Thdi, Tan Phudc, Tan Thanh, Long Hau - huyén Lai Vung. Hién 4 xa nay co
tong dién tich trong quyt hong 1a 1.176ha, san lugng binh quan dat trén 41.000
tan/nam.
Hé thong phan loai

Gioi: Plantae
Nganh: Magnoliophyta
L&p: Magnoliopsida
Bd: Sapindales
Ho: Rutaceae
Chi: Citrus

Loai: Citrus reticulata Blanco
(Nguyén Bao Vé va Lé Thanh Phong, 2004).
Piic diém hinh thai

Phan 16n ré quyt hong phan bd ¢ tang dat sau 10 - 30 cm. R& hut tap trung &
tﬁng sau 10 - 25 cm. Ré hoat dong manh & thoi ky 1 - 8 nim tudi sau khi tréng. Su
phan bd tang r& cua cdy quyt hong tuy thudc vao nhiéu yéu tb. Trude hét 1a tuy thude
vao loai dat: do day téng dat mat, thanh phén héa hoc cua dit, muc nude ngﬁm. Viéc
phan b cua ré con tiy thudc vao cac bién phap va k¥ thuat canh tac. RE quyt rat so dat
chit, bi va khong phat trién duoc & nhing noi c6 myc nudc ngam cao. Quyt hong nhan
gidng bang hat c6 bd ré dn sau nhung phan bd hep va it ré hat. Cay chiét va cay gidm
canh c6 b 1& an nong nhung nhiéu ré hut phan bd noéng va tu didu tiét duoc ting sdu
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phan b theo nhiing thay doi cua diéu kién bén ngoai nhat 13 myc nude ngam (Pudng

Hong Dat, 2003).

Quyt hong it c6 than chinh néu dé cay phat trién tu do, vi vay can tao hinh ngay
khi ciy bit dau phat trién dé dé dang cham séc. Cac canh chinh thuong moc ra & cac vi
tri trong khoang 1m cach mat dat. Canh c6 thé c6 gai, nhét 1a khi trong bang hot. Tuy
nhién sau giai doan ra hoa trai, cac gai thudng it phat trién. O mot vai loai, gai chi moc
ra tir nhitng canh sinh truéng manh (Nguyén Bao Vé va Lé Thanh Phong, 2004). Quyt
hdng thudc dang thin gb, loai hinh ban bui. Cay truéng thanh c6 thé c6 4 - 6 canh
chinh. Tuy theo tudi cdy va diéu kién sdng, phuwong phap nhin gidng ciy cé thé co

chiéu cao va hinh thai khac nhau (Tran Thé Tuc va ctv., 1998).

La quyt hong thudc loai 14 don gdm c6 cudng 14, canh 14 va phién 1a. Kich
thude chanh 14 ciing thay doi theo mua. Mot ciy quyt khoe manh cé thé co6 150000 —
200000 14 voi tong dién tich 14 khoang 200 m? . Trén 1a khi khong tap trung nhiéu nhat
& mat lung. L4 c6 chaa tai tinh dau, hién dién ¢ 16p mo gidu (Tran Thuong Tuin va

ctv., 1994).

Hoa quyt thudoc dang hoa don hay hoa chum, ty thy, moc tr nadch l4. Hoa
thudng moc trong mua xuén, nhung néu gip han kéo dai va sau d6 c6 mua hay tuéi
nuéc thi ciy ciing ra hoa ro (nhu trong k¥ thuat xiét nudc dé kich thich ra hoa)
(Nguyén Bao Vé va Lé Thanh Phong, 2004).

Trai c6 hinh ciu dep ¢ hai dau, dinh va day trai 1om, c6 tir 6 - 10 mui, mdi mai
¢ tir 0 - 4 hat, vo c6 qua mau hong dic trung rat dep va khong c6 16p vo trang xop.
Mit ngoai vo c6 16p sing chira nhiéu tui tinh dau (Tran Thuong Tudn va ctv, 1994).
Quyt héng trung binh c6 13,2 hat / trai, nang 2,8g va chiém 2,5% trong luong trai, hat
nhiéu phén nao anh huong dén chét luong cua trai. Hat mau vang nhat, dang cau, dai
11,9 mm, rong 8,2 mm v¢ hat lang, tr di¢p va phoi déu c6 mau tréng xanh va moi hat

trung binh c6 khoang 2 phdi (Tran Thuong Tuén, 1999).

Pic diém di truyén
Nghién ctru trong nuéde
Cay c6 mui trong ty nhién binh thuong c6 bo nhiém sic thé ludng boi 2n = 18.
Qua khao sat so sanh ) lugng nhiém sdc thé cta céac loai cam, chanh cua Viét Nam,
31



Thiéu Thi Tao (1996) ciing két luan rang nhom cdy c6 mui c6 2n = 18. Trén cay quyt
hdng c6 bd nhidm sic thé 1a 2n = 18.

“Khao sat dac tinh hinh thai thyc vat cia quyt duong khong hat dugc phat hién
nam 2014 tai x3 tan thanh, huyén lai vung, tinh dong thap” cua Nguyén B4 Phi ef al.
(2016).

“Khao sat pham chat trai quyt duong Lai Vung — Dong Thap, Phung Hiép — Hau
Giang, Tra On — Vinh Long” cia V5 Ngoc Loan Anh (2010).

Nghién ciru ngoai nudéc
Nghién ctru “Bién ddi gen va mdi quan hé cua ciy quyt bang cach sir dung cic

déu hidu hinh thai va phan ti (Pal et al., 2013).

Nghién ciru vé “Moi quan hé nhiém sic thé giita cac giong cay quyt, giong lai va

cac loai lién quan ctia n6” (Cornelio et al., 2003).
1.3.7 Cdy sdu riéng Ri-6

Sau riéng (Durio zibethinus) dugc ménh danh 13 “vua” cta cac loai cdy an trai,
bai khi nhic dén loai trai cdy ngudi ta s& nghi ngay dén hwong vi dic trung va sy thom
ngon kho ta. Tai Viét Nam, siu riéng duoc trong nhiéu & cac tinh nhu: Pac Lac, Pong
Nai, Binh Duong, Binh Phuéc, Bén Tre, Tiéng Giang, Vinh Long, Can Tho,... v6i dién
tich khoang 13.000 ha, san lugng 150.000 tan (Vién CAQMN, 2003). Trén co s& quyét
dinh s6 1648/QD-BNN-TT ngay 17 thang 07 ndm 2013 cta B NN&PT Néng thon di
dinh hudng phat trién sau riéng 1a mot trong 12 chiing loai ciy an trai chi lyc trong tap
trung & Nam b véi dién tich 1a 15.000 ha va duge bé tri dién tich trong rai vu 5.250
ha dén nam 2020. O dong bang song Ciru Long (PBSCL) hién dang duoc trong rat
nhiéu giong sau riéng khac nhau nhu: sau riéng Khoé Qua Xanh, sau riéng Ri-6, siu
riéng Chudng Bo, sau riéng Chin Hoa, siu riéng Monthong (nhap ngoai)... Trong do,
"sau riéng Ri 6 14 mot trong nhiing gidng sau riéng ngon nhat ving DPBSCL", TS
Nguyén Minh Chau (2013), Vién truéng Vién cdy dn qua mién Nam danh gia sau
riéng Ri-6 ménh danh 1a “Thién ha dé nhét danh sau” c¢6 nhiing dic diém noi bac hon
hidn so voi cac gidng sau riéng cung loai v6i nhitng yéu td dic biét nhu: com day va
déo, mau vang dep, hat 1ép, mui thom néng, c6 vi ngot, béo. ..Sau riéng Ri 6 dugc dat

tén tor ong Sau Ri & ép Phudc Pinh 1, xa Binh Hoa Phudc (Long Ho, Vinh Long,
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nguoi di co cong giy gidng va phat trién gidng nay. Nam 2002 ciy sau riéng Ri 6 cia
gia dinh ong ding ky bao hd san pham thanh coéng voi cuc SO hitu trf tué.
Hé thong phan loai
Sau riéng dugc phan loai thyc vat hoc nhu sau:
G161 (Regnum): Plantae
Nganh (Phylum): Magnoliophyta
Ldop (Class): Magnoliopsida
B0 (Order): Malvales
Ho (Family): Malvaceae (Bombacaceae)
Chi (Genus): Durio

Loai (Species): Durio zibethinus

Pic diém hinh thai

Nhin chung, cic giéng sau riéng co6 cac dic diém nhu sau:

Sau riéng 14 ciy than gb, cao 16n. Néu dugc trong tir hat thi cAy sau riéng co thé
cao ti 20 — 40 m, néu dugc trong tir cay ghép, cay chiét thi chi cao khoang 8 -12 m.
Than thang, canh thudng nim ngang, phin canh thap, tan 14 thua (Nguyén Danh Van,
2008).

L4 sau riéng thudce loai 14 don, moc néach, dang tron hoi dai, géc la tron hay tu,
c6 16ng hinh Véy, mat trén mau xanh sdng, mat dudi c6 16ng min, mau hoi vang nau
6ng anh. Chiéu dai khoang 12 -20 cm, rong 4 -6 cm. Cudng 14 day, dai khoang 1,5 - 3
cm, duong kinh tir 0,15 -0,25 ¢cm (Tran Thé Tuc va Chu Doan Thanh, 2004).

R& sau riéng chic khoe, néu gip diéu kién thuin loi (muc nudc ngam thap,
khong co tang soi da phia dudi,...) ré c6 thé dam sau toi 5 — 6 m. Sy phan bd cua ré
phu thudc vao nhiéu yéu t6 nhu chat dat, myc nudc ngam cao hay thap, loai cay giéng
(cdy gibng dugc gieo tir hat hay tir canh chiét, ghép...) k§ thudt chim soc tot hay
khong tét,... (Nguyén Danh Van, 2008).

Hoa sau riéng thudc loai ludng tinh, moc thanh ting chum tir 3 -30 hoa (hoic
hon) trén nhitng canh 1én, it moc & nhimg chd nho va khéng moc & dau canh nhu mot
sb loai cay an trai khac (nhan, vai, chom chom,...). So luong hoa rat nhiéu, trén mot

cdy c6 dén 20.000 — 40.000 hoa. Pai c6 5 canh, dai phu phia ngoai c6 3 canh, vanh hoa
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5 canh mau kem hoi xanh. Nhj duc dai hon canh, gdm 5 bé voi nhau ¢ phan gbc. Bau
hinh trai xoan, ¢ voi dai, dau nhuy tron c6 5 manh, khi chin cé nhya dinh. Tt khi bat
dau no dén khi thanh hoa mat 2 - 3 ngay (Nguyén Danh Van, 2008).
Sau khi dau trai, tir tuan 18 thir 5 -13 trai ting trudng rat nhanh, sau d6 cham dan, dén
tudn thir 15 — 16 thi chin. V6 trai c6 nhiéu gai hinh chdp nhon, gai c6 hinh dang va
kich thudc 16n nho tuy giéng. Mau sic vo trai tiy thudc vao gidng, co gidng mau xanh
nhat (khé hoa xanh), c6 giéng mau vang dong (sira hat 1ép Bén Tre)... Trai to (trong
luong khoang 1,5 — 4 kg, c4 biét co khi dén 8kg), gdm 5 14 noan, khi chin nit doc tir
cuéng dén dinh trai, 10 ra 5 6, mdi 6 ¢6 1 -7 hat, bén ngoai hat bao boc mot 16p cui
mém (1a phan an duoc, ty 18 chiém khoang 22 - 30% trong luong trai), cii c6 mau
trang nga, mau vang, vang nhat hay vang cam, giéng nhu bo, vi ngot, béo va thom mui
dac trung

Sau riéng Ri-6: c6 xuat x{r tir Mianma, du nhap vao nudc ta tir nim 1988 tai xa
Binh Hoa Phudc, huyén Long Ho, tinh Vinh Long. Hién trong kha pho bién & cac tinh
PBSCL nhu Céan Tho, Tién Giang, Bén Tre, Déng Nai, Binh Phudc,... Cay sinh
truong phat trién kha tot, phan canh ngang, tan hinh thap, 14 hinh xoan, mit 14 c6 mau
xanh dam. Trai c6 hinh dvan, trong luong trung binh tir 2 - 2,5 kg, vo trai ¢ mau vang
khi chin, thua gai. Com trai day, c6 mau vang dam, khong xo, rdo, khong swon, vi béo
ngot, thom hap dan, hat 1ép nhiéu, ty 1& com cao 32 - 34% (Tran Thé Tuc va Chu Dodn
Hoan, 2004; Nguyén Danh Van, 2008).
Pic diém di truyén

Giang et al. (2016) da thyc hién nghién ctru da dang di truyén cta 16 gidng sau
riéng c6 ngudn goc tir Viét Nam, Malaysia va Thai Lan dua trén dau phan tir ISSR.
Trong sb 181 phan doan dugc khuéch bai 13 moi ISSR, ¢6 165 phan doan da hinh dat
ti 18 91,1%, c6 12,7 phan doan da hinh trén moi moi. Mbi quan hé di truyén cua 16
gidng sau riéng duoc danh gia dua trén phuong phap UPGMA dé chimg minh su khéc
biét va thé hién méi tuong quan & mirc d6 phan tir va ngudn gbc dia 1y. Nhom I cac
gidng sau riéng c6 ngudn gde tir Thai Lan. Nhom II bao gdm ba giéng tir Viét Nam 1a
Chudng B0, Sau Hiru va Kho Qua Xanh, trong d6 nhém IIT gom hai giéng & Malaysia
12 D10 va D24. Nhom IV va nhom V chi ¢6 giéng D197 ¢6 ngudn gdc tir Malaysia va
gidng HB11 tir Viét Nam. Qua két qua khao sat cac moi ISSR nhur ISSR B2 va ISSR
BB7 c6 thé sir dung dé xac dinh giéng sau riéng HB11. Do d6, thong tin DNA cua
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gidng sau riéng dya trén dau phan tir ISSR cho thay tiém nang hitu ich cta chi thi phan
tir cho viéc phan loai cdy trong.

Siew et al. (2018) di danh gia bién ddi di truyén cia siu riéng Malaysia bang
dau phan tir ISSR va trinh ty DNA lyc lap. Cho dén nam 2018, c6 124 gidng sau riéng
d3 duoc ding ky voi Cuc Nong nghiép Malaysia dya trén kiéu hinh. Tuy nhién, muc
d6 va hudng nghién ctru di truyén su khéac biét giita cac gidng sau riéng chwa duoc biét
dén Trong nghién ctru nay, 14 cua 27 gidng su riéng duoc 1dy miu tir bon vudn siu
riéng & dai hoc Putra, Malaysia. Nghién ctru sir dung 25 mdi ISSR dé danh gid mirc do
di truyén cua sau riéng. Trong d6, 12 moi ISSR khuéch dai 133 phan doan DNA va ¢6
122 phan doan da hinh chiém 91,73%, cho thdy murc d6 bién ddi di truyén cao giita cac
gidng sau riéng ndy. Trong s6 bén mdi dugc sir dung dé khuéch dai 13 trnL-trnF, atpB-
rbcL, trnH-psbA va matK thi ¢ hai moi khuéch dai thanh cong, nhung khong co su
khac biét trong hai vung trinh ty ngay khi bd sung cdc miu ¢ Viét Nam. Nhing phat
hién trong nghién ctru nay dit ra nén tang toan dién hon cho nhiing nghién ctru vé su
bién d6i di truyén giita cac gidng siu riéng.

Sundari ef al. (2019) di thuc hién nghién ctru trén 36 giong sau riéng va sir
dung ba ma vach DNA: matK, ITS va trnL. Trong do, mdi ITS cho duoc khuéch dai
thanh cong va dang tin ciy nhat dé nhan dang bang cong cu BLASTN trén NCBI. Mic
khac, gen marK cho thdy kha ning khuéch dai thdp nhat nhung kha ning nhan dién

loai tot hon vung intron zrnL.

1.3.8 Cdy thanh long ru¢t do

Thanh long 1a mot trong nhitng gidng ciy an trai chu luc ciia Viét Nam va Nam
Bo. Theo By Cong Thuong, nim 2018 ca nudc cd khoang 25.000 ha trong thanh long,
cho san lugng hon 1 triéu tan, cac ving trong thanh long trong diém 1a Binh Thuén,
Long An va Tién Giang. Vién ciy an qua Mién Nam d3 lai tao thanh cong giéng thanh
long rudt dé LP1 va thanh long rudt tim hong LDS, hai gidng nay da duoc diang ky
bao hd boi Cuc Tréng trot.

Pic diém phan loai
Gi6i1: Thyc vat (Ptantae)
Nganh: Hat kin (Angiospermatophyta)

Lép: Hai 14 mam (Dicotyledoneae)
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Bo: Cam chudng (Caryophyllales)
Ho: Xuong rong (Cactaceae)

Chi: Thanh long (Hylocereus)

Cay thanh long (Hylocereus spp.) thudc chi Hylocereus, ho xuong rong
(Cactaceae) c6 ngudn gdc tir khu vue Chau My, tir Mexico dén Bic Argentina. Thanh
long phan bd rong rai & cac khu vuc c6 khi hau nhiét déi va can nhiét déi. Loai thyc
vat nay ciing thich nghi voi nhiéu diéu kién sinh thai, tir ven bién, nti cao va rimg mua
nhiét d¢i. Thanh long thuéc nhém thuc vat CAM (Crassulacean acid metabolism), do

d6 c6 thé ton tai trong diéu kién kho han kéo dai (Cisneros and Tel-Zur, 2012).

Hién nay trén thé giéi d ghi nhan khoang 16 loai thanh long (Kew Botanical Garden,
2012) bao gom: Hylocereus calcaratus (F.A.C. Weber) Britton & Rose, Hylocereus
costaricensis (F.A.C.Weber) Britton & Rose, Hylocereus escuintlensis Kimnach,
Hylocereus lemairei (Hook.) Britton & Rose, Hylocereus megalanthus (K. Schum. ex
Vaupel) Ralf Bauer, Hylocereus microcladus Backeb., Hylocereus minutiflorus Britton
& Rose, Hylocereus monacanthus (Lem.) Britton & Rose, Hylocereus ocamponis
(Salm-Dyck) Britton & Rose, Hylocereus purpusii (Weing.) Britton & Rose,
Hylocereus schomburgkii (C.F. Forst.) Backeb., Hylocereus setaceus (Salm-Dyck ex
DC.) Ralf Bauer, Hylocereus stenopterus (F.A.C. Weber) Britton & Rose, Hylocereus
trigonus (Haw.) Saff., Hylocereus undatus (Haw.) Britton & Rose va Hylocereus
polyrhizus (F.A.C.Weber) Britton & Rose.

Thanh long chiu han gidi va co thé moc dugc trén nhiéu loai dat nhu dat xam bac
mau (Binh Thuén), dat phén va dat phu sa (Pong bang song Ciru Long), dat do (Pong
Nai).

Pic diém hinh thai

Cay thanh long c6 dang than leo, 14 tiéu giam thanh miu gai, c6 ré khi sinh,
bam vao cay to hodc trén b tudng. Trai to hinh trdi xoan thit trai mau do tham, ning
binh quan 300- 500g. Thanh long chiu han gioéi va cé thé moc duoc trén nhiéu loai dat
nhu dit xam bac mau (Binh Thuan), dat phén va dat phu sa (Pong bang song Cuu
Long), dat do (Déng Nai). Trai thanh long rat giau vitamin (B1, B2, B3, niacin,
pyridoxine va cobalamin), khoang va carbohydrate. Bén canh d6, thanh long con Ia
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ngudn cung cap nhiéu hoat chat c6 tinh khang oxy héa nhu phytoalbumin, flavonoid,
phenolic va betacyanin. Hoa thanh long 1a mét vi thudc diéu tri ho, ting dong, lao,
viém phé quan, quai bi, tiéu duong va viém cb tir cung trong y hoc ¢ truyén Trung
Quéc (Ibramhim et al., 2018).

Dic diém di truyén

Nguyén Thi Phuong va Nguyén Hoang Viét (2015) da khao sat dac tinh nong
hoc cua 4 giong thanh long rudt dé va 1 gidng rudt trang. Két qua cho thiy cac giéng
nay khac nhau & mot sé dic diém nhu chiéu cao cay, dudng kinh than, sé num gai va
ham luong diép luc t6. Tuy nhién, néu & cac giai doan khac nhau cta cay thi cac dic
diém trén co6 thé chua xuét hién hodc xut hién chua rd lam anh huong dén cong tac
giam dinh giong.

Tao et al. (2014) di khao sat da dang di truyén cia 50 giong thanh long bang
cac dic diém hinh thai va chi thi phan tir ISSR. Sau khi phan tich bang 16 cip moi va
xdy dung ciy pha hé dua trén pho dién di cho thiy c6 3 nhom rd rét gdbm nhom thanh
long rudt do, rudt tring va nhom thanh long hoang dai. Ty 1¢ bang da hinh dao dong tir
25-100%. Tiép nbi nghién ctru nay, Pan et al. (2017) di stir dung mdi SSR dé khdo sat
da dang di truyén cua 46 gidng thanh long tir Trung Qudc, Pai Loan, Viét Nam, Lao
va Israel. Theo gian d6 pha hé, cac gidng thanh long duoc chia lam 4 nhém 13 rudt
trang, rudt do, rudt trang vo vang va nhom ddi chimg 1a xuong rong. Cac giong thanh
long rudt d6 hau hét déu c6 nguodn gdc tir Pai Loan. Nghién ctru ciing cho thay ¢ su
da dang cao vé mit di truyén giita cdc gidng thanh long
1.3.9 Cay vu sita Lo Ren

O Tién Giang, vl sita Lo Rén Vinh Kim 13 giéng trai cay dic san ndi tiéng, da
khang dinh thuong hiéu va dang dugc thi truong wa chudng. Vi sita Lo Rén Vinh Kim
1a cay trong dic hitu di duoc tinh Tién Giang dang ky nhan hiéu tap thé va chi dan dia
Iy s6 00044 do Cuc S& hitu tri tué cip. San pham duoc khing dinh trén thi truong va
xuét khau sang nhiéu nuéc: Thai Lan, Han Quéc, Duc, Nga,... Tién Giang hi¢én co
khoang 3.174 ha vu sira Lo Rén, v6i san luong hang nim 63.764 tan/nim, ning suit
binh quan 20 tdn/ha. Ving chuyén canh vu sita tap trung tai cdc xa: Vinh Kim, Phu
Phong, Kim Son, Bang Long, Binh Trung,... thuoc huyén Chau Thanh, tinh Tién
Giang. Hién nay v sita Lo Rén di duoc chimg nhan san xuit an toan theo tiéu chuin
GlobalGAP béi t6 chirc SGS New Zealand limited va cip code nha dong goi cho thi
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truong My bdi USDA (United States Department of Agriculture) - B0 Nong nghiép
Hoa Ky.

Hé thong phan loai

Theo Pham Hoang HS (1999), cay vu stta dugc phan loai nhu sau:
Gi61: Thuc vat
Bo: Ericales
Ho: Sapotaceae
Chi: Chrysophyllum
Loai: Chrysophyllum cainito L.

Pic diém hinh thai

V sita 14 cay ludng tinh, ¢6 tdc do sinh truong nhanh. Pay 1a loai cy nhiét déi
nén yéu cau nhiét d6 va d6 am thuong xuyén cao. Tuy vdy, kha ning thich tng manh.
Nhiét d6 thap dudi 10°C cay sinh trudng kém, khong ra hoa, 14 non bi chdy.

Vé dat, cay vu sita sébng duoc trén nhiéu loai dit, tuy vy thich hop dét phu sa,
dat thit nhe, téng dat sau va thoat nude. RE cay khoe va an sau, c6 kha nang chiu han
kha tuy nhién chiu ngap nudc kém. Thoi gian séng ciia cy toi trén 50 nim (Nguyén
Manh Chinh va Nguyén Ping Nghia, 2006).

Than v stra 1a mét cay thuong xanh moc cao tdi 15 m vdi duong kinh cia than
khoang 60 cm. Tan day va rong. VO cdy c6 mu tring. CAy vi sita duoc nhan gidng
bang hat hay ghép (Yahia ez al.,, 2011).

La vu sira co phién bau duc, mat dudi vang hodc nau vang va c6 16ng day, chum
& nach 14; hoa nho, 5-6 phén, c6 16ng hoe; tiéu nhuy 5-6, gan trén 6ng vanh. Chiéu dai
ctia thuy trang hoa bang hodc vuot qua chiéu dai cta ong trang hoa (Petersen et al.,
2012).

Hoa nho, mau tréng pha tia, mgc thanh chum trén canh va bi che khuat mot ph?ln
trong 14 (Nguyén Manh Chinh va Nguyén Diang Nghia, 2006).

Trai va stra thudc loai phi qua, tron hoi bep, c6 khi ¢6 hinh qua tring, hay nén,
tréng hay tia, lang, nat quanh hat trong, c6 vi ngot, c6 mu tréng nhu giot sira; mdi trai
¢6 3-10 hat, dep, mdi hat c6 chop nhon, lang, nau dam, theo trang, dai (Pham Hoang
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Ho, 1999). Khi cit ngang mat cta trai s& thdy mot hinh ngoi sao (Morton, 1987; Orwa
et al., 2009). Trai c6 dang hinh cau hodc hinh ciu hoi thuén, vo trai khi chin tring tng
hf)ng. Thit trai ¢6 mau tréng duc, mém, nuée dang stra, day thit, ty 1¢ thit trai cao, it
hat. Vi ngot béo va mui thom nhe (d6 Brix tir 14 - 17%). Kich thudc trung binh cua
qua c6 duong kinh 7,3 - 8,4cm, trong lugng 250 - 350 g/trai. Mua vu thu hoach tap
trung tir thang 1 dén thang 3 dwong lich.
Dic diém di truyén

Nghién ciru trong va ngoai nudc

O Viét Nam, cac gidng v sita ciing da dugc khao sat cac ving trinh tu nhu ITS,
matK, trnH-psbA. Trong do, nghién ctru da xac dinh dac diém trinh tu cua céc vung
ITS va matK giup nhan dién phan tir & cap do lodi. Vung rnH-psbA 1a ving kho
khuéch dai, cAn duoc thiét ké cac cap mdi dic hiéu trén va sita (Vi Thi Huyén Trang

et al., 2019).

Khi kiém tra gen ma héa loai Chrysophillum cainito L. trén NCBI ¢ 22 ving

gen dugc ma hoa (Bang 1).
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Bang 1. Gen ma hoa loai Chrysophillum cainito L. trén NCBI

STT Gen ma hoa

S6 lwong trinh tw

1
2
3
4
5
6
7

oo

10
11
12
13

14
15
16
17
18
19
20
21
22

5.8S ribosomal RNA

18S ribosomal RNA

28S ribosomal RNA

NADH dehydrogenase (ndhF)

trnH — psbA

Maturase K (matK)
Ribulose-1,5bisphosphate carboxylase
oxygenase large subunit (rbcL)

Internal transcribed spacer 2 (ITS2)
Photosystem Il protein D1 (psbA); psbA-trnH
RNA polymerase II second largest subunit (rpb2)
trnS (UGA)-trnfM (CAU)

NADH dehydrogenase subunit 1 (NAD1)
PSII CP47 protein (psbB); PSII N protein
(psbN); PSII phosphoprotein (psbH)
trnS-trnG

NADH dehydrogenase subunit 7 (NAD7)
NADH dehydrogenase subunit 4 (NAD4)
pS14

trnL-trnF

Ribosomal protein S16 (rps16)
rpl120-rps12

atpB-rebL

Microsatellite

84
84
84

84

81

—

1
1
10

Trong nghién ctru voi cac muc ti€u dé kiém tra moi quan hé phat sinh gen, xac

dinh ho hang gan nhét clia cdy va sita giita cac loai trong chi Chrysophilum va kiém

tra gia thuyét quan thé v sita hoang da c6 ngudn gdc tir Greater Antilles cling nhu xéac

dinh sy khéc biét di truyén va stta dugc canh tdc & Mexico va Mesoamerica véi cay vu

sita hoang di da cho thay cac haplotype dua trén trinh tir ITS c6 ciu trac lién két phan

nhanh cao va cho thdy mdi quan hé rat giéng nhu cac loai don boi duogc phuc hdi trong

40



ciy phat sinh gen. Cac nghién ctru ddng cha ¥ di st dung cac dau phan tir dé danh gia
qua trinh thuan héa cia ciy an trai tim thdy ¢ Trung va Nam M¥ cho thdy quéan thé vi

sita duoc trong duy tri mire d6 da dang di truyén (Petersen et al., 2012).

Céac mdi microsatellite cho cdy va sita ving nhiét d6i dé xac dinh pham vi ban
dia cua loai, kiém tra sy phan chia da dang di truyén & cac quan thé hoang da va canh
tac. Nghién ctru ndy di dung 10 doan mdi da hinh tir cac thu vién DNA bo gen cla ciy
vu stra cho cac trinh tu 13p lai di-, tri- va tetranucleotide. Nghién ctru nay chi ra ré‘mg
cac moi microsatellite hiru ich trong cac nghién ctru di truyén trong twong lai ciing nhur
cac nghién ctru nhim tim hiéu ngudn gdc dia 1y cua cac quan thé hoang di ciing nhu
canh tac (Petersen et al., 2014). Khi str dung cac moi dé danh gia sy da dang di truyén
ctia vu sita duge khuéch dai bﬁng 10 moi dé phat hién cac doan RAPD, mdi trong sb
10 moi d3 dinh hudng thanh cong viéc khuéch dai DNA ma vach dic trung cho bd gen

(Mahdy, 2018).
1.3.10. Cay xoai Cat Hoa Loc

Xoai 1a mot trong nhitng loai trai cdy lau doi va dugc nguoi dan va chudng &
Viét Nam va trén thé gigi. Bo NN&PTNN (2013) di dwa xoai vao danh sach quy
hoach 12 cay an trai chu lyc cia Nam B§. Theo Cuc Tréng trot (BO NN-PTNT), dén
nam 2018, téng dién tich xoai ca nudc udc dat trén 87.000 ha. Xoai hién duogc tréng
phd bién ¢ 59/63 tinh, thanh cta nudc ta. Cac ving trong xoai chinh ¢ Viét Nam bao
gdém ving T4y Bic nhu Son La; ving DPBSH; viing Pong Bic (Lang Son); ving Nam
Trung B (Binh Thuan, Ninh Thuan, Khanh Hoa, Binh Dinh); vung Tay Nguyén (Kon
Tum, Gia Lai, Pk Lik, Lam Pong); ving Pong Nam Bo (Pong Nai, Ba Ria Viing
Tau). Trong d6, PBSCL 1a ving trong xoai 16n nhat gém 13 tinh, thanh, khu vuc trong
x0ai, chiém 48% tong dién tich tréng xoai ca nudc.

B gidng xoai clia nudc ta hién ciing rat da dang, voi tong cong 46 gidng xoai.
Trong d6, xoai Cat Hoa Loc 1a mot trong sb giéng trong thuong mai phd bién nhat va
mang lai gi4 tri kinh té cao boi chat lugng thom ngon va gia trin dinh dudng tir trai
X0ai nady mang lai.
Hé thong phan loai

Gi61 (Regnum): Plantae

Nganh (Phylum): Mangoliophyta
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Lop (Class): Mangoliopsida
B0 (Order): Sapindales
Ho (Family): Anacardiaceae
Chi (Genus): Mangifera
Loai (Speccies): Mangifera indica L.
(Shah et al., 2010)
Ho Anacardiaceae c6 73 chi v6i 600-850 loai. Chi Mangifera c6 69 loai phan b

chu yéu & ving nhiét déi Chau A. Su da dang cao nhat cta chi nay dugc ghi nhin &
Malaysia, dac biét 1a & ban dao Malaya, Borneo va Sumatra ; noi day dugc xem la
trung tdm phan bd dai dién cho trung tdm ctia bd cia chi. Trong d6 loai Mangifera
indica chii yéu phan bd tai cac nudéc Pong Nam A. Theo Mukherjee (1951) cho rang
Mangifera indica xuét hién 1an dau tién vao ki Dé tr, con theo Yonemori ef al., 2002
thi loai Mangifera indica c6 ngudn gbc tir ving Indo-Myanmar trong ky Phan Tring
va sau d6 duoc trong rong ri sang cac vung nhiét déi va can nhiét trén khip thé gioi.
Xoai cat Hoa Loc cua Viét Nam qua cdng tac binh tuyén gidng tir ndm 1995 va

Hoi thi cay xoai giéng tdt duoc to chuc tai Vién cady an qua mién Nam vao nim 1996,
hai c4 thé dau dong cia giéng xoai Cat Hoa Loc mang ma sb CT1 va C6 da dugc bd
Nong nghiép va Phat trién néng thén cong nhan dua vao san xut tir nam 1997.
Dic diém hinh thai

- Pic diém sinh truéng: Trong diéu kién thuan loi vé thoi tiét va dinh dudng,
cAy xo0ai moc thang va phat trién nhanh; tan c6 thé moc thang va tron. Xoai 1a cAy than
¢d lau nim voi bo ré to khoe cd thé bam siu vao trong dat. Theo Khan (1956) &
Pakistan khi ddo b ré ciy xoai 18 tudi thiy bo ré an xa téi 9 m, nhung phan 16n ré tap
trung trong pham vi cach gbc 2 m, xudng sau chi thay co ré cai va nhiing ré cay nay co
thé an sdu 6 - 8 m. Chiéu cao cay tir 10 - 20 m, c6 tan cdy dang hinh thap. Tubi tho cua
cay néu duoc cham soc t6t co thé hon 20 nam. Trén thé gidi di ting ghi nhan miu cay
x0ai 14u nim nhit dugc biét dén da hon 300 tudi va van dang cho trai.

- Thén cay xo0ai 14 ciy thudng xanh, hinh dang dbi xtmg, cdy cho tan rong, than
cdy moc thang va chia nhiéu nhanh. Chiéu cao trung binh tir 10-40m, duong kinh than

cdy thay doi tir 25 cm dén 65 cm. Vi ciy trong bang hat sé cho tudi tho hon 100 nim
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va cao hon tudi tho ciy ghép chi séng duogc tir 80 nam tré xudng (Deependra Yadav et
al., 2018).

- R& cay tao thanh mot ré cai dai khong phan nhanh (1én dén 6 dén 8 mét va co
thé dai hon nita) ciing vé6i d6 1a cac ré phu day dic. Cac ré nay sé hap thu dinh dudng
va phat trién ¢ gbc cua than cay hodc sdu hon mét chit, tao thanh r& neo va déi khi
mot tap hop cac ré phat trién trén muc nuéce ngﬁm. Bo ré dang s¢i1 vuon xa theo duong
nho giot. Theo quan sat & cdy xoai 18 nim tudi v6i bo ré phat trién tot c6 thé sau 1,2 m
v61 do lan ra bén xa td1 7,5 m (Deependra Yadav et al., 2018)

- La xoai thudc dang 14 don nguyén hinh ludi mac thuén, mau xanh dam va dai.
Ca hai mit 14 déu c6 khi khau nhung mit duéi tap trung nhiéu hon mit trén (Singh,
1986). Chiéu dai va chiéu rong 14 thay doi tuy theo giéng, chiéu dai dao dong trong
khoang tir 15-30 cm, chiéu rong tur 4-8 cm. L4 non m&i moc c6 mau do tim, mém, sau
mdi dot ra 14 thi chiéu dai canh ting thém khoang 40-50 cm. Mdi nam ciy xoai ra tir 1-
5 dot dot tiy vao giéng, tudi va tinh trang sinh trudong. Phan 16n cac kiéu 14 xoai co

dang gan 14 tir hoi ddi dén so le, khong co kiéu gan d6i (Lé Thanh Phong, 2011).

- Cum hoa/ phat hoa : Cym hoa 1a hinh chuy phan nhanh va dugc sinh ra tai vi
tri cac choi, véi chiéu dai 6-40 cm, so hitu s6 lugng 16n hoa nhod (4 mm) mau trang luc
hozc hoi hong. Cac cum hoa 13 mot chury hinh nén tir hep dén rong tuy thudc vao diéu
kién trong trot va moi trudng trong sy phat trién ciia n6. Thong thudng 14 c¢6 14 bac ; 1a
béc c6 hinh hinh elip va 16m. Mau séac ctia bong hoa c6 thé ¢ mau xanh lyc vang, mau
xanh 14 cdy nhat v6i cdc mang mau d6 thAm hodc vi mau do tham trén canh ciy. Su
phan nhanh cua cum hoa thuong la bac ba, hiém khi bac bdn, nhung su phan nhanh
cudi cung 14 ludn ludn dang cum. Mdi phét hoa c6 tir 500-6.000 bong hoa trong d6 1-
70% 1a ludng tinh, con lai 1a hoa dyc tiy thudc trén cdy trong va nhiét do trong qua
trinh phat trién ctia n6d. Ca hai hoa duc va hoa ludng tinh dugc sinh ra trén cung mat
ciy. Cac hoa d6i x(mg toa tron, va thuong co 5 canh hoa, vét mau do. Thuong chi ¢o 1
nhi hoa 16n trén mdi bong hoa; 4 nhi con lai 1a bat thu. Bong hoa c6 mot dia 5 thuy dé

thay gitta canh hoa va nhi hoa (Deependra Yadav ez al., 2018).

- Trai c6 dang hinh triing dén thudn dai, thit trai c6 mau vang hodc mau xanh
nhat (giéng phan vo khi trai con séng). O giita c6 hat, vo bao hat rat ctrng, hinh dang
va kich thudc trai ty vao gidng, c6 it hay nhidu xo (Pham Hoang Ho, 1999). Xoai cat
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Hoa Loc tai PBSCL cho trai to (600-700 g/trai), com day, thit dé, khong c6 xo, hot
nho, huong vi ngot va rat thom, nang suét trung binh 100kg/cay/nam.
Pic diém di truyén

Nghién ciru trong nudéc

Cho dén nay, cong trinh nghién ctru vé gidng x0ai ¢ cac ving trong nuée con han
ché. Két qua diéu tra bude dau ctia Tran Thé Tuc (1977, 1987, 1991), Duong Minh et
al. (1993) cho thiy, ngoai cac loai dai va ban hoang dai (quéo, mudm, xodi mu, xoai
héi, x0ai mudm) hién c6 khoang 50 gidng xoai trong d6 mot sé gidng nhap vao nudc
ta tlr rat 1au doi. Nguyén Thi Thuan et al. (1995) diéu tra va khao sat giong xoai & cac
tinh dong bang song Ctru Long va tinh Pong Nai, Séng Bé thu nhap duoc 60 gidng.

Mot nghién ctru khac ciia V& Cong Thanh va Huynh Ky (2001) da nhéan dinh qua
phan tich 42 cdy xoai cat Hoa Loc két qua nhén thay sy hién dién cac bang khong
d6ng nhat voi nhau nhung cac bing dic biét thi rat giong véi xoai Tuong. Tir d6 cho
thiy ddy 1a gidng thudc loai Mangifera indica nhung do anh huéng cua gdc ghép nén
co su khac biét nhur trén.

Quang Ngoc Vang va V5 Cong Thanh (2005) da danh gia da dang di truyén cua
tap doan giéng Xoai tai ving PBSCL bang ki thuat dién di protein (phuong phap
SDS-PAGE) va dién di DNA (primer CAP 5A). Két qua cho thay cac gidng xoai trong
thi nghiém chia thanh 3 nhém: giéng xo0ai Budi, BPu Bu, Hon va xoai Thom thudc loai
Mangifera odorata; giébng xoai Cat Chu, Cat, Lai, cat Hoa Loc, xoai Tugng va xoai
Bic thudc loai Mangifera indic; giébng xoai Thanh Ca thudc loai Mangifera
mekongensis.

Tran Nhan Diing va P Tan Khang (2012) di tién hanh phan tich da dang di
truyén bang k¥ thuat AFLP va k¥ thuat giai trinh tu dwa trén doan trinh tu ITS trén 36
gidng xoai thu thap tir mot so tinh ciia Viét Nam, phan 16n tip trung & tinh Dong Thap.
Két qua két hop twong quan phan tich AFLP va ITS, cho thiy hai giéng xoai P4 va
xo0ai Gao chi la mot; hai giéng x0ai Bom, xo0ai Uc Kensington Pride chi 1a mot. Xoai
Thuy Triéu Nha Trang va nhimg dang xoai c6 dang twong ty ¢ Nha Trang co clng
ngudn gdc véi xoai Thanh Ca & mién Nam. Xoai Bac-Tam-Bang, mot gidng xoai wa
thich ctia ngudi Campuchia, 1a mot dang ciia xoai Hon xanh 19 xoai Cat Chu ¢ nhiéu
kiéu hinh va kiéu gen khac nhau. Cac gidng xoai dn xanh Thai Lan c6 kiéu hinh, kiéu
gen riéng khic véi cac gidng xoai Viét Nam. Riéng gidng xoai Manduongcao chira
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gen tuong dong véi xoai Tuong. Xoai Yén Chau ¢ mién Tay Bac Viét Nam lai c6
cung nguodn g voi xoai Uc Kensington Pride, xoai Bom, hai giéng xoai ddng dang c6
ngudn goc tir M Lai, Chau Dai Duong.

Bui Thi Thu Giang va Nguyén Thi Thanh Thuy (2016) da danh gia da dang di
truyén cta 21 gidng xoai ddc san ctia mot sd ving tir Bic vao Nam cua Viét Nam voi
19 dau chi thi phan tir ScoT (Start Codon Tagged ). Qua phan tich quan hé di truyén
clia cac gidng xoai trong nghién ctru nay c6 khoang cach di truyén cach xa nhau.

Nguyén Hitu Thuan Anh et al. (2013) dd khao sat phan tich dic diém trinh tur
nucleotide va so sanh kha ning phan dinh cc gidng xoai thudc chi Mangifera ¢ Viét
nam dua trén 4 ving gen 13 ITS, matK, trnL-F va rpl20-rps12. Két qua nghién ctu da
mo ta duoc dic diém da hinh trinh ty cta cac ving gen ITS, rpl20-rps12 va trnL-F cua
16 mau thudc 9 gidng xoai chi Mangifera, ddng thoi so sanh voi trinh ty Mangifera tix
Genbank. Cac vung trinh tu 7pl20-rpsi12 va trnL-F c6 dic diém gidong nhau hoan toan
& cac gidng xoai trong nghién ctru va twong doéng cao voi trinh tu thé gidi. Riéng ving
ITS c6 tinh da hinh cao va c6 kha nang phan dinh t6t cac gidng xoai ciia Viét Nam.

Nghién ctru ngoai nuée

Pandit et al. (2007) da sir dung 33 mdi ISSR dé phan tich da dang di truyén trén
70 gidng xo0ai & An P9, két qua cho s6 bang da hinh 13 408 bang, chiém ti 1¢ 97,14%.
Tuy nhién, nghién ctru ndy van chua phan biét dugc cac giéng xoai gitra mién Béc va
mién Nam An D¢. Diéu nay cho thiy sy da hinh trong trinh tir ldp trén cc gidng xoai.

Mansour et al. (2008) di danh gia da dang di truyén cua cac giéng xoai thudc
loai Mangifera indica L. & ving Egypt (Ai Cap) bang viéc két hop hai dau phan tu
ISSR va RAPD. Nhiing thong tin thu thap tir thi nghiém ndy cung cép nhitng phuong
tién can thiét cho viéc phan loai va viéc canh tac trén dong.

Kheshin e al. (2016) di nghién ciru tinh da dang di truyén cua giong xoai
Sukkay (Mangifera indica L.) dua trén 12 dau chi thi phan tir ISSR. Qua két qua
nghién ctru chimg minh rang viéc mg dung dau chi thi phan tor ISSR dé dang phan

biét cac giong cay tot hon viéc chi dya trén cac dac diém hinh thai hoc.
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1.4. Cay dau dong
1.4.1 Gioi thiéu

Dién tich CAy dn qué céac tinh phia Nam hién nay 13 639.530 ha, véi tbc do ting
dién tich trung binh hang nam la 4,2%/mdm, tuong duong 26.860 ha. Nhu vay, voi
khuyén cdo mat d6 trong CAy dn qua thi 01 ha trung binh trong tir 200 - 400 cay (trir
ciy 6i, dira, du du, chudi, thanh long) thi tong sb luong cay giéng CAQ hang nim can
tir 5,4 - 10,7 tridu cay gidng dé phuc vu nhu ciu trong méi va cai tao vudn tap.

Vién Cay an qua mién Nam hang nim cung cip khoang hon 250.000 cay giéng
Cay an qua cac loai, dap tng 2,3 - 4,6 % nhu cau cay giéng Cay an qua hang nim.
Ngoai Vién Cay in qua mién Nam can phai phdi hop vdi cac co sé san xuit ciy gidng,
Trung tdm giéng cua cac tinh dé cing nhau san xuat cay giong dung giéng, dat chuan
xuat vuon wom cung cip cho cac nha vudn, trang trai,...

Theo quy dinh ctua Luat Tréng trot s6 31/2018, dé san xuat cay giéng 0 nhom

ciy lau nam nhu Cay in qua phai c6 day di cdy dau dong va vuon ciy dau dong chat
luong dé cung cAp mét ghép, canh ghép, canh chiét v.v. nham tao ra dugc cy gidng co

chat lugng tot.
1.4.2 Mét 56 khdi niém, dinh nghia

Cdy dau dong 13 cay tot nhat duoc binh tuyén va céng nhan tir quan thé ctia mot
gidng ciy trong.

Vieon cdy dau dong 13 vudn cay duge nhan tir cy dau dong hodc vudn ciy do
t6 chirc, ca nhan thiét lap duoc tham dinh va cong nhan.

Gidng cdy trong 13 mot quan thé cay trong c6 thé phan biét duoc véi quan thé
cay trong khac thong qua su biéu hién cta it nhat 1a mot dic tinh va di truyén dugc cho
doi sau; dong nhat vé hinh théi, 6n dinh qua cac chu ky nhan giéng; cé gia tri canh téc,
gia tri sir dung; bao gém gidng cay néng nghiép, gidng ciy duoc licu, gidng ciy canh
va giéng nam an.

Gidng cdy trong thudc loai cay trong chinh chi dugce phép san xuét, budn ban,
xuat khau, nhap khau sau khi dugc cap Quyét dinh cong nhan luu hanh giéng cay
trong hodc cap Quyét dinh cong nhan luu hanh dic cach gidng cay trong, trir truong
hop phuc vu nghién ctru, khao nghiém, trién 1am, trao doi quéc té hodc san xuét hat lai

dé xuat khau. Gibéng cdy trong khong thudc loai cy trong chinh chi dugc phép san
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xudt, budn ban, xuat khau, nhap khau khi td chirc, ca nhan tu cong bd luvu hanh giéng
ciy trong, trir trudng hop phuc vu nghién ctru, khdo nghiém, quang cdo, trién lam, trao
d6i qudc té va san xuat hat lai dé xuat khau. T6 chirc, c4 nhan Viét Nam va to chirc, ca
nhan nudc ngoai c6 van phong dai di€n, chi nhanh cong ty hoat dong trong linh vuc
gidng ciy trong tai Viét Nam c6 quyén ding tén ding ky cip quyét dinh cong nhan luu
hanh hodc tir cong bd luu hanh gidng cdy trong. Viéc cip Quyét dinh céng nhan luu
hanh gidng ciy trong duoc thuc hién dong thoi véi viée cap Bang bao ho gidng cay
trong khi t6 chirc, ca nhan dung tén ding ky cong nhan luu hanh gidng ciy trong dé
nghi va dap tng cac didu kién vé bao ho gidng ciy trong theo quy dinh cua phap luat
vé s6 hiru tri tué. Giéng cay trong thudc loai cay trong chinh phai duoc khio nghiém
do t6 chuc khao nghiém ddc 1ap dugc cong nhan du diéu kién (sau day goi la t6 chirc
khao nghiém giéng cay trong) thuc hién trude khi cip hodc gia han Quyét dinh cong
nhan luu hanh giéng ciy trong, trir truong hop giong cay trong duoc cap Quyét dinh

cong nhan luu hanh dic cach gidng cay trong.

Cong tac tuyén chon va cong nhan Ciy dau dong Cay an qua duoc thuc hién
theo Nghi dinh s6 94/2019/ND-CP. Chuong 2, Diéu 9. HO so, trinh tu, thi tuc, tham
quyén cép, dinh chi, phuc hdi, huy bé Quyét dinh cong nhan cay dau dong, Quyét dinh
cong nhan vuon cdy dau dong, cdy cong nghiép, cdy an qua lau nim nhan giéng bang

phuong phap vo tinh

Ho so cip Quyét dinh cong nhan cay dau dong, Quyét dinh cong nhan vudn ciy
dau dong gdm: Vin ban dé nghi cip Quyét dinh cong nhan ciy dau dong, Quyét dinh
cong nhan vudn cay dau dong; Bao cao két qua binh tuyén cdy dau dong theo; Bao cdo

két qua thiét 1ap vuon cay dau dong.

Trinh ty, thu tuc, thim quyén cip Quyét dinh cong nhan ciy dau dong, Quyét

dinh cong nhan vuon cay dau dong:

a) T6 chirc, ca nhan dang ky cong nhan ciy dau dong, vuon ciy dau dong giri ho so toi
S& Nong nghiép va Phat trién nong thén noi c6 cay dau dong, vuon cdy dau dong dé
nghi cong nhan.

b) Trong thoi han 15 ngay lam viéc, ké tir ngay nhan du ho so hop 18, S Nong nghiép
va Phat trién nong thon ban hanh Quyét dinh thanh 1ap Hoi dong tham dinh cay dau
dong, vuon cay dau dong. Hoi dong tbi thiéu 05 thanh vién 1 dai dién cic nha khoa
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hoc, co quan quan 1y va co quan chuyén moén lién quan. Trong thoi han 05 ngay lam
viée, ké tir ngay thanh 1ap, Hoi ddng c6 trach nhiém tham dinh ho so, kiém tra cay dau

dong, vuon cay dau dong tai dia diém co6 cay dau dong, vuon cay dau dong.

¢) Truong hop cdy dau dong, vuon ciy dau dong dap tng du diéu kién, trong thoi han
05 ngay lam viéc, ké tir ngay két thuc tham dinh, S& Nong nghiép va Phat trién nong
thon cap Quyét dinh cong nhén cy dau dong.

Trong thoi han t6i da 01 ndm, ké tir thoi diém ban hanh Quyét dinh dinh chi, t6
chtrc, ca nhin khong phuc hdi duoc chét luong ciy dau dong, vuon ciy dau dong theo
tiéu chuin qudc gia hodc tiéu chuin co s&, S& Nong nghiép va Phat trién néng thén
ban hanh quyét dinh hiy bo Quyét dinh céng nhan cay dau dong, vuon ciy dau dong

da cap.
2. Ly do chon dé tai

Cay an qua chua luc trong tap trung & Nam Bo dugc Bo Nong nghiép va Phat
trién nong thén phé duyét, trong d6 12 loai cdy an trai chi luc duoc dé nghi bao gém
thanh long, xoai, chdm chom, sau riéng, vu sita, buoi, nhan, chudi, dia (khom), cam,
ming cau va quyt. Tong dién tich cdy an qua chu lyc trong tap trung 1a 257.000 ha,
trong d6 ving Pdng bang song Ciru Long 185.100 ha, ving Dong Nam Bo 71.900 ha.
Trong d6, dién tich trong thanh long 1a 24.800 ha, xo0ai 45.900 ha, chém chém 18.300
ha, siu riéng 15.000 ha, vii sita 5.000 ha, buéi 27.900 ha, nhan 29.800 ha, chudi
28.900 ha, dira 21.000 ha, cam 26.250 ha, mang cdu 8.300 ha va quyt 5.850 ha. Quy
hoach dit muc tiéu xay dung nganh hang trai cdy chu luc tréng tap trung & Nam B
theo hudng san xuat hang hoa 16n trén co so phat huy lgi thé so sanh, nang cao stic
canh tranh cta san pham trén thi trudng trong nudc va nude ngodi. Ngoai ra, trai ciy
Viét Nam dugc ngudi tiéu dung thé gidi danh gia cao vé chét luong va mang tinh dic
trung cua vung. Trong thoi gian qua, nhiéu loai trai cay Viét Nam da dugc tham nhép
va mo rong xuét khau vao cac thi truong nhu Hoa Ky, Uc, Malaysia, Chau Au (Phap,
Ptic, Anh, Ha Lan), Nhat Ban, Han Quéc, Singapore...

DNA ma vach, mot khai niém dugc dua ra bdi Heber (2003), 1a trinh tu
nucleotide ciia mot chudi DNA ngan, c6 cung ngudn gdoc to tién (orthologous), trong
d6 c6 ving it bi thay d6i (rat 6n dinh — bao thi) va c6 ving dé thay ddi trong qua trinh
tién hoa. Dya vao mirc do thay ddi trong trinh tr DNA nay dé danh gia sy sai khac di
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truyén giit cac sinh vat. Nhu vay, DNA ma vach 1a mot phuong phap dinh danh méi sir
dung mot hoac nhiéu doan DNA chuén ngén nam trong h¢ genome cua sinh vat dang
nghién ctru, nham xac dinh sinh vat d6 thudc vé loai nao. Sau khoang 10 nim nghién
ctru va phat trién DNA mi vach, dén nay cac nha khoa hoc di cong bd trén hang nghin
cong trinh khoa hoc trén cac tap chi khoa hoc chuyén nganh, véi hon 3.483.696 trinh
tor ma vach DNA ¢ 215.513 loai sinh vat, trong d6 dong vat c6 144.402 loai, thuc vat
c6 54.478 loai, nAm va cac dang sinh vat khic c6 16.633 loai. Nhiéu két qua nghién
cuu da cho thfiy, ¢4 nhiéu doan DNA dic trung dugc st dung lam DNA ma vach, cac
doan DNA ma vach c6 thé 1a nhiing doan DNA nam & trong nhan nhu: 188S, 5,6S, 2685,
5S va vang ITS; ndm ¢ ty thé nhu: Cyrb va ving kiém soat (control region); nim ¢ luc
lap nhu: matK, rebL, atpP, ndnF (Cuenoud, 2002; Kress et al., 2008; Aron et al.,
2008; Spooner et al., 2009). Co6 khoang 8 locus gen da dugc st dung lam ma vach
DNA & céc loai thuc vat, bao gom ca hé gen nhan va hé gen luc lap (ving xen atpF-
atpH, gen matK, gen rbcL, gen rpoCl, vung xen psbK-psbl, vung xen trnH-psbA va
vung gen nhan ITS).

Hudng nghién ctru xay dung co so dit liéu DNA ma vach dang dugc nhiéu qubc
gia, nhiéu nha khoa hoc trén thé gi6i rat quan tdm phat trién, dic biét trong nhitng nim
gan ddy va s& 1a mot xu thé nghién ciru trong thoi gian téi. DNA mi vach dugc xem I3
mot cong cu mai, hd trg ¢ hiéu qua trong nghién ctru vé phan loai, phat hién loai moi,
giam dinh loai va cac miu c6 ngudn goc tir sinh vat séng hodc da chét tham chi da qua
ché bién, vi vAy mi vach DNA c6 rat nhiéu tmg dung trong nghién citu cling nhu thuc
tién (Nimis, 2010; Bruni, 2010; Bell, 2011; Hebert, 2003; Lahaye, 2008; Liu, 2010).
Uu diém cta cong nghé nay 1a dinh danh loai nhanh chéng. Néu xay dung miu chuan
thi trong vong 4 gid da cho két qua rat chinh xac. C6 thé phat trién va ap dung no & cac

t6 chtrc hoat dong trong linh vuc kiém dinh.

Dé dap tmg nhu cau hoi nhip va giit vitng thi phan trén thi trudng qudc té, trai
cay cua Viét Nam can dugc dam bao vé an toan, chét lugng lan hinh thtrc, trong do
viéc truy xudt ngudn gde 1 van dé hét stc quan trong. Hon nita, viéc chirg minh chat
luong cua trai cay duoc san xuat tir gibng goc hodc ciy dau dong vo cung phuc tap va
gip nhiéu khé khin, do d6 can phai c6 mot phuong phap dang tin cay dé giai quyét

van d€ nay. Chinh vi the, vi¢c xay dung co s¢ dir liéu DNA ma vach cho céac loai cay
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an trai dac san cua Viét Nam la mot nhiém vu v6 cung quan trong va cép thiét hién
nay.

3. Muc tiéu nghién ctru

Muc ti€u chung: Xay dung duoc co s¢ dir [icu DNA ma vach cho 10 loai trai cdy dac
san cua Viét Nam khu vuc Nam Bo.

Muc tiéu cu thé:

- Khao sat va tim duoc cac cdy dau dong ctia 10 loai cy an trai dic san & Nam
Bo.

- Gidi duoc trinh ty DNA ma vach va phan tich duoc da dang di truyén cua tung
loai DNA ma vach cua tung loai cdy an trai ddc san dua trén céc phén mém tin sinh
hoc va co s¢ dir li¢u DNA, tir d6 xay dung duogc co s¢ dir liéu DNA ma vach chuan co
gia tri nhan dang chinh xac 10 loai cay an trai dac san Nam BJ.

4. Cach tiép can

Dua trén nhu cdu vé ding ky s& hitu tri tué cac loai cdy an trai ddc san va tinh cap thiét
vé xay dung co so dir licu DNA cho quéc gia, dé tai dugc thuc hién bﬁng viéc khao sat
tim cdy dau dong c6 nhiéu dic tinh tot, dic biét 1a pham chét trai dé thu mau DNA.
Viéc phan tich s& tim ra céc trinh tuy hodc ving gen dic trung cho loai cy an trai dé
dang ky va luu gitr trén co s¢ dir licu.

5. Pdi twong va pham vi nghién ciru

Poi twong nghién ciru

DNA cua cac loai ciy 4n trai gdm thanh long rudt do, xoai cat Hoa Loc, siu riéng Ri-
6, va stra 10 rén, budi Da Xanh rudt h@)ng, dau ha chau, chdm chom duong, cam Mat,
quyt hong va mang cau Xiém.

Pham vi nghién ctru

Céc loai cdy an trai dugc trong & ving dong bang séng Ctru Long va mot so tinh viing
Tay Nam Bo. Cu thé:

Thanh long rudt d6 (Tién Giang, Bén Tre, Long An, Dong Nai)

Xoai cat Hoa Loc (Pong Thép, Tién Giang, Can Tho, Vinh Long)

Sau riéng Ri-6 (Bén Tre, Tién Giang, Vinh Long)
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V sita 10 rén (Tién Giang, Bén Tre, Vinh Long, Can Tho)

Buoi Da Xanh rudt hdng (Bén Tre, Tién Giang, Vinh Long)

Chom chém duong (Bén Tre, Tién Giang, Vinh Long)

Cam M4t (Bén Tre, Tién Giang, Vinh Long)

Quyt hong (Pong Thap, Vinh Long, Tién Giang)

Ming cau Xiém (Tién Giang, Vinh Long, Can Tho, Bén Tre)

Dau ha chau (Can Tho, Hau Giang)

6. Noi dung nghién ciru

Noi dung 1: Khio sat cAy dau dong ciia 10 loai ciy in trai dic san

Noi dung 2: Giai trinh tv DNA ma vach ciia cac lodi ciy in trai dé c6 thé nhén

dang gidng ciy in trai.

Ly trich DNA

Phén tich dau phan tir ISSR

Giai trinh ty DNA ma vach

Noi dung 3: Phan tich dir liéu va xay dung co s& dir li¢u

Phén tich da dang di truyén cua timg loai DNA ma vach cia ting loai cdy an trai
Xay dung co s& dir licu DNA ma vach cdy an trai

7. Phuwong phap nghién ciru

7.1. Phwong tién

7.1.1. Héa chat

- Ly trich DNA: Dung dich trich DNA thyc vat EB (Extraction Buffer), SDS 10%,
isopropanol, TE 1X, CTAB buffer 2%, ethanol tuyét ddi, ethanol 70%, TE 0,1X.
- Thanh phan PCR: Nuéc khir ion, Mytaq master mix 2X (Bioline, Anh),
oligonucleotide (IDT, My)
- DPién di: Tris Acetic EDTA 50X, dung dich tdi miu Loading buffer, thang DNA
chuan 100 bp (Bioline, Anh).
- Thanh phan dich ly trich DNA dugc trinh bay trong Bang 2.
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Bang 2. Thanh phin dung dich ly trich DNA thuc vat

Thanh phin Nong dd Thé tich/khdi lwong
Tris pHS8 1M 50 mL
EDTA pHS 0,5M 50 mL
NaCl 5M 50 mL
PVP40 2g
Nudc cit khir tring dén khi da 500 mL

Chu y: Thém B-mercaptoethanol vao trude khi str dung voi ti 1€ 10 mL EB: 7 pL B-

mercaptoethanol

7.1.2 Thiét bi

- Méy nghién mAu, bé U nhiét, may ly tam (Eppendorf, Ptic), may ly tdm chan khong,
hé théng nudc khir ion, may ludn nhiét (Bio-rad C1000, M¥), may vortex, bé dién di
(Embitech, M¥), hé thong chup hinh gel (Bio-rad Gel doc XR, M¥)

7.1.3 Dung cu

- Bo micropipette, chai nip xanh, dng dong thuy tinh, dau cone xanh, diu cone vang,
tube Eppendorf 2,0 mL va 1,5 mL, tube PCR 200 pL.
7.2 Phwong phap
7.2.1 Ly trich DNA thwc vat

Quy trinh duoc thue hién theo mé ta cua Roger va Bendich (1988) véi mot sd cai
tién.
- Cat nhé mau 14(100 mg) cho vao ong tuyp 2.2 ml, cho vién bi sit vao va lam lanh
bang nito 16ng trong 10 phat. Nghién mau bang may nghién 3- 4 1an, mdi lan 30 giay.
- Cho vao mdi tuyp 1 ml Extraction buffer (EB) + 50 uL SDS 10%. U mau ¢ 65°C
trong 30 phut. Ly tdm 13.000 vong/phut trong 10 phut. Lay phan nuéc trong (800 pL)
cho sang tuyp khac (bo phan cin). Cho vao mét lugng Isopropanol tuong duong (800
ulL), dao nhe, dé trim hién DNA. Trit mau ¢ —20°C trong 2 gid. Ly tam 12.000
vong/phut trong 10 phut, 1ay phan trAm hién bo phan léng.
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- Cho 400 puL TE 1X d hoa tan DNA. Cho CTAB 400 pL, G mau & 65°C trong 15
phat. Cho 800 upL Chloroform/Isoamylacohol (24:1), lic nhe. Ly tidm 12.000
vong/phiit trong 10 phat. Lay phan 1ong & trén cung khoang 700 pl, bo phan can. Cho
Ethanol 96% gip d6i (1400 pl), dao nhe, dé ¢ nhiét 46 phong dé tram hién DNA trong
15 phat. Ly tam 12.000 vong/phat trong 10 phit, 14y phan trdm hién (DNA). Rua
DNA trim hién bang Ethanol 70% 2 1an, mdi 1an cho 700 pL Ethanol va ly tim 10
phut 14y phan trAm hién, bo phan 16ng. Siy kho bang may siy chan khéng 60°C trong
10 phit. Hoa tan mau DNA véi 100 uL TE 0,1X. Trit lanh —20°C.

- Kiém tra DNA bang phuong phap dién di trén gel agarose 1% trong & dién thé 100V
trong 20 phut.

- Nong d6 va do tinh sach ctia DNA tong s duoc kiém tra qua phuong phap do mat do
quang phd hap phu ¢ budc song 260 va 280nm. Mdi mau do ba lan va gia tri trung
binh cta ba lan do dugc ldy 1am két qua cudi cung. D tinh sach ctia mau thé hién qua
thong s6 Azeo/Aaso, thong thuong Aseo/Asso=1,8-2.0 duogc coi 1a mau tinh sach, ndng do
DNA ctia mau dugc tinh thong qua gia tri 1,0 Axe=50 pg/pL.

7.2.2 Dién di DNA

- Chuan bj gel:

+ Khay dién di duoc dit sin luge & mot dau khay va duoc dit ¢ noi bang phang.

+ Gel str dung chay dién di nong do 2% agarose.

+ Cho 0,6 g agarose vao chai thiy tinh ¢6 chtta 30 mL TAE 1X.

+ Nau hon hop trong 16 vi song dén khi agarose tan hoan toan va dé ngudi (c6 thé cam
bang tay dugc), sau d6 thém 0,5 pL pham nhuom DNA safe view vao, lic déu va do
nhe dung dich vao mot dau khay. Dung dich s& tu trai déu trong khay. Pé yén sau
khoang 30 phut dé gel dic lai va str dung.

+ Pit gel vao bé dién di, thém dung dich dién di (buffer TAE 1X) pht mit gel khoang
2 mm.

+ Sau khi chuén bj gel, tién hanh bom mau vao cac giéng cua gel.

- Load mau: Dung micropipette hiit dung dich loading buffer va nho thanh ting giot
nho khoang 1 pL 1én gidy parafilm. Tron déu 10 pL dung dich mau véi dung dich
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loading buffer r6i nhé hdn hop vio giéng cua gel. Tién hanh chay dién di véi dién thé

va thoi gian phi hop véi san pham.

7.2.3 Khuéch dai cac doan DNA ma vach

a) Phuong phap tién hanh

- Khuéch dai 8 trinh tir DNA ma vach bang k¥ thuat PCR bao gdm: atpF-atpH, rbcL,

pbA-trnH, matK va rpoCl, trinh ti cac cdp mdi str dung trong nghién ciru duoc liét ké

tai Bang 3. Chu ky nhiét duoc thé hién & Bang 4.

Bang 3. Trinh tw 8 ciip méi dwoc sir dung trong nghién ciru

Tén moi Trinh ty (5°-3%)
ITS ITS1: TCCGTAGGTGAACCTGCGG
ITS4: TCCTCCGCTTATTGATATGC
matK matK-390F: CGATCTATTCATTCAATATTTC
matK-1326R: TCTAGCACACGAAAGTCGAAGT
atpF-atpH atpF: ACTCGCACACACTCCCTTTCC
atpH: GCTTTTATGGAAGCTTTAACAAT
rbcL rbcLaF: ATGTCACCACAAACAGAGACTAAAGC
rbcLaR: GTAAAATCAAGTCCACCRCG
trnH-psbA psbA3F: GTTATGCATGAACGTAATGCTC
trnHFO5SR: CGCGCATGGTGGATTCACAATCC
rpoCl1 rpoCl _2F: GGCAAAGAGGGAAGATTTCG
rpoCl 4R: CCATAAGCATATCTTGAGTTGG
ycflb ycf1bF: TCTCGACGAAAATCAGATTGTTGTGAAT
ycf1bR: ATACATGTCAAGTGATGGAAAA
psbK-psbl psbKF: TTAGCCTTTGTTTGGCAAG

psbIR: AGAGTTTGAGAGTAAGCAT

Nguén: Boldsystems.org
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Bang 4. Chu ky nhiét PCR khuéch dai cic doan DNA mi vach

Bién 35 chu ky .
Trinh tw Kéodai  Trir
. ] tinh ) ] , x
khuéch dai » Biéntinh Bitcip Kéodai cudicung mau
ban dau
ITS 95°C 95°C 55°C 72°C 72°C

5 phut 30 gidy 30 giay 1 phut 7 phut
matK 94°C 94°C 50°C 72°C 72°C

1 phuat 30 gidy 40 giay 40 giay 5 phut

atpF-atpH 94°C 94°C 51°C 72°C 72°C
psbK-psbl 4 phut 30 gidy 40 giay 40 giay 5 phut 10°C
rbcL 94°C 94°C 55°C 72°C 72 °Cc 30 phut
trnH-psbA 4 phut 30 giay 30 gidy 1 phat 10 phut
rpoC1 95°C 95 °C 52°C 72 °C 72 °C

2 phut 30 giay 30 gidy 1 phat 5 phut

94°C 94°C 52°C 72°C 72°C
ycflb
4phat  30gidy 40 giay 1 phut 10 phut

- San phim PCR duoc kiém tra bang k§y thuat dién di trén gel agarose 2% & hiéu dién
thé 50V trong 30 phut, sau d6 quan sat cac bang DNA bang may chup hinh gel (Bio-
Rad Gel Doc XRTM imaging system, M¥).
- Phé dién di cac san pham PCR duoc quan sat trén phin mém Quantity One (Bio-
Rad) phién ban 4.6.1.
- San phim PCR duoc tinh sach va giai trinh tu theo phuong phap Sanger tai cong ty
Nextgen
7.2.4 Phan tich da dang di truyén bang chi thi phdn tir ISSR

Bang 5 trinh bay thanh phan phan ung PCR gém 20 uL véi cac thanh phan:
BiH20; Mix (gém Buffer KCI, MgCl12, dNTPs, Tag polymerase); mdi ISSR; DNA di

duoc kiém tra do tinh sach & muc 7.2.1.
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Bang 5. Thanh phin cia phan tng PCR

Thanh phén Nong do Thé tich (nL)
BiH:0 7 uL
Mix 2X 10 uL
Primer 20 pmol/uLL 1 uL
DNA 2ul
Téng thé tich ciia 1 phan 20 uL

ung

Tam moi ISSR dung trong nghién ctru duge lay tir bd primer ciia phong thi

nghiém Céng nghé Sinh hoc phén tir. Thong tin chi tiét ctia cic moi dugc thé hién

trong Bang 6 va chu ky nhiét trinh bay trong Bang 7.

Bang 6. Trinh tw moi ISSR dwoc sir dung trong nghién ciru

Tén moi Trinh tw méi (5°-3°) Tm (°C)
ISSR 13 AGAGAGAGAGAGAGAGCA 53,8°C
ISSR 31 AGAGAGAGAGAGAGT 43 ,4°C
ISSR 03 GAGAGAGAGAGAGAGAT 50°C
ISSR K1 GAGAGAGAGAGAGAGACTC 57,3°C
ISSR 22 TGTGTGTGTGTGTGTGCC 56,1°C
ISSR K2 GTGGTGGTGGTGAC 46,7°C
ISSR 27 GGATGGATGGATGGAT 48,2°C
ISSR K3 GAAGAAGAAGAAGAAGAA 47°C
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Bang 7. Chu ky nhiét phan &ng PCR véi cac doan méi ISSR

Nhiét do, 40 chu ky Nhiét d9,

Trinh tw  thoi gian - - thoi gian  Truw
Bién tinh Batciap Kéo dai

khuéch dai bién tinh kéo dai miu
ban diu cudi ciing
ISSR 13 94°C 94°C 56,6°C 72°C 72°C
ISSR 31 . .
5 phut 45 giay 45 giay 1 phut 5 phuat
ISSR 03 94°C 94°C 47,9°C 72°C 72°C
ISSR K1
5 phut 45 giay 45 giay 1 phut 5 phut 10°C
ISSR 22 94°C 94°C 53,5°C 72°C 72°C
ISSR K2
5 phut 45 giay 45 giay 1 phut 5 phuat
ISSR 27 94°C 94°C 40°C 72°C 72°C
5 phut 45 gia 40 gia 1 phut 5 phut
ISSR K3 p glay glay p p

- San pham PCR duoc dién di trén gel agarose 3% véi dién thé 25 trong 120 phut va

quan sat dudi tia UV.
7.2.5 Phan tich dir liéu

a) DNA ma vach

- Trinh ty DNA duoc hiéu chinh bang phin mém Bioedit phién ban 7.0, cac trinh tu
nhiéu ¢ 2 dau duoc loai bo, chit luong trinh ty dugc kiém tra qua do cao cua peak
nucleotide.

- Céc trinh tr DNA duogc dan hang (Alignment) bang thuat toan Clustal W trén phan
mém Bioedit.

- Str dung chuong trinh MEGA X dé x4c dinh cac vi tri bao tdn va bién ddi, sd SNPs,
dot bién Indels.

- So sanh cuc bd va ddi chiéu véi céc trinh ty trén co s& dit liéu NCBL

b) Chi thi phan tir ISSR
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- Céc pho dién di clia cac san pham PCR dugc ma hoa theo hé nhi phan bang chuong
trinh Excell 2013. Gian d6 phin nhanh dugc xiy dung theo theo phuong phap
UPGMA dé so sanh sy lién quan di truyén cua cac dong khic nhau nham phét hién s

dong dang.
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PHAN II. KET QUA VA THAO LUAN
CHUONG L. KHAO SAT CAY PAU DONG CUA 10 LOAI
CAY AN TRAI DAC SAN
Cay an qua dau dong va vudn cdy an qua dau dong 1a can thiét cho cong tac
san xuat cdy gidng chit luong cao, dat tiéu chuan, quy chuin phuc vu san xuit cdy an
qua chit lugng cao, do d6 viéc thuc hién binh tuyén va kiém tra danh gia cay dau
dong, vudn ciy dau dong thuong xuyén va dinh ki 1a rat quan trong.

Viéc cac co sé san xuat cay gidng cdy an trai ma khong cé ciy dau dong, vuon
ciy dau dong s& dan dén hé luy sau nay 1a ching ta c6 san xuat ra san luong trai cay
16n nhung khong dong déu vé hinh dang, miu mi bén ngoai va khac biét vé chat luong
bén trong qua, lam han ché kha niang canh tranh cua trai cdy Viét Nam trén thi truong
ndi dia va xuat khau. Chinh vi vay, Cac loai trai cady Viét Nam ngon, hép dan nguoi
tiéu dung nhung chat lugng trai va miu ma khong dong déu 1a mot trong nhiing
nguyén nhan gay ra rao can lam giam kha nang canh tranh cua trai cady Viét Nam trong
thi truong trong nude, khu vuc va thé gidi hién nay.

Mot trong nhitng bat cap d6 1a rat nhidu ching loai cay giong dang luu hanh
trén thi truong nhung khong c6 cay dau dong, khong dam bao chat luong, s6 luong 16n
ciy gidng san xuét, cung cdp cho ngudi trong khong rd ngudn gboc. Vi du 1a 01 ha
vuon cay dau dong xoai khoang 300 ciy, trung binh mdi cdy xoai 3 nam tudi 1ay duoc
200 - 300 mit ghép dé nhan gidng, nhu vy tong mat ghép xoai liy duoc 1a 75.000 —
90.000 mat ghép/ha. Pé san xuat dugc 5,4 - 10,7 triéu cAy gidng cdy an trai hang nim,
chung ta can 75 - 140 ha vuon cdy dau dong. Trong thuc trang san xuat gidng cy an
trai, s6 vuon cay dau dong (gém di cd va trong méi) 1a con qua khiém ton, vi vy can
thiét phai binh tuyén ciy dau dong san xuat cay gidng tir vuon cdy dau dong dé cung
cap cho cac tinh xay dung vuon cay dau dong phuc vu san xuit dai tra.

Mot sb cdy an qua ddu dong di dugce Vién Cay an qua mién Nam va cic tinh
binh tuyén cong nhan va chuyén giao cho san xuat ¢ nhiéu dia phuong, tuy nhién,
nhiéu cay ddu dong duoc binh tuyén trude ddy dén nay khong con hiéu luc.

Cay c6 mui (budi, cam, quyt) mang lai ngudn thu nhap cao cho ngudi nong
dan, tuy nhién, cac gidng cdy c6 mai khi trong ngoai dong thudng xuat hién bénh vang

la Greening, do d6 nong dan can ngudn ciy giong sach bénh dé thay thé hodc trong

59



moi. Cdy c¢6 mii khi binh tuyén, chon loc can dénh gia va giam dinh bénh vang 1a
Greening va Tristeza; ciy sau d6 dugc dwa vé luu giit trong nha luéi chéng con tring
va dugc vi ghép, tao cay sach bénh. Sau riéng, xoai, chom chom, thanh long, vu siia,
méing cau xiém,... 1a cac loai qua d3 xuét khau di cac thi truong quen thudc nhu Trung
Quéc, Trung Pong, An d6 va cac thi truong khé tinh nhu My, Nhat Ban, Han Qudc,
Uc, New Zealand, Canada, Chau Au,.. va c6 xu huéng ting dién tich trong trong thoi
gian t6i 1a rat 16n. Mic du cac cdy ming cau xiém, na khong phai 1a cdy tréng chinh
nhung c6 san lugng tiéu thu thi truong ndi dia manh va xuét khdu & dang ché bién
(sdy, cap dong, puree,...) nén nhu cu ciy gidng rat 16n.

Mot sd gidng ciy an trai nhap noi khong nam trong danh muc san xuat kinh
doanh nhu: Sau riéng Musangking, nhan Edor, xoai twgng Da xanh, mit Changai, na

Thai,.. nhung van dugc ban tran lan, chat lugng cay giéng khong kiém soat duoc.
1. Mot so két qua ciy dau dong di dwoc binh tuyén va cong nhén

Trong nhitng nim gan day, Vién Cay an qua mién Nam da phdi hop cing S¢
Noéng nghiép & PTNT, Chi cyc TT & BVTV, Trung tam giong, TT ung dung Cong
nghé cao cac tinh tai PBSCL va DNB d3 binh tuyén va duoc S6 NN & PTNT cong

nhan Cay dau dong trén nhiéu chiing loai ciy an qua duoc trinh bay tai Bang 1.1.

Bang 1.1. Danh sach ciy dau dong dwoc cong nhan, luu giir va khai thac

TT| Cay Pia diém Toa dd Ma 56
an trai N E
Xa Vinh Thanh, 10°12'10.7" 106°13'38.0" | B.BDX.BT.02
huyén phq Lach,
tinh Bén Tre
Xﬁ Héa NghTa 0 D ’9 0 D 29 BBDXBTO3
’ 10°15°08.23 106°08°18.60
y huyén Ch(_y Lach,
Buoi tinh Bén Tre
1 Da Xa Hung Khanh 10°10'09.8" 106°13'42.1" B.BDX.BT.04

Xanh | Trung B, huyén
Chg Lach, tinh
Bén Tre

Xa Tam Phudec, 10°17'11.0" 106°21'29.7" B.BDX.BT.05
huyén Chau
Thanh, tinh Bén
Tre

Xoai | Vien CAQMN

) | X 10°23°50.68” | 106°16>47.15» | B-XHLTGO1
cdt  [XaVinh Thanh, | 10°12'10.12" | 106°13'38.5" | B.XHL.BT.02
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Hoa huyén phq Lach,
Loc tinh Bén Tre
Xa My Tho, huyén | 10°27'48.9" 105°44'31.7" B.XHL.DT.03
Cz}o Lanh, tinh
Dong Thap
Xa Hoa Hung, 10°17'37.1" 105°54'28.3" B.XHL.TG.04
huyén Cai B¢, tinh
Tién Giang
. Xa Vinh Thanh, 10°11'35.7" 106°12'30.2" B.SR6.BT.02
S_fju huyén Cho Lach,
3 |riéng | tinh Bén Tre
Ri 6 5 T =
Xa I:Ioa Nghl?, 1001530922” 10600832452” BSR6BTO3
huyén Chg Lach,
tinh Bén Tre
4 long Xa Quon Long, 10°24'06.2" 106°30'03.4" | B.TL.TG.02
R‘}Qt huyén Cho Gao,
bo tinh Tién Giang
Xa Vinh Kim, 10°21'42.5" 106°14'19.7" | B.VS.TG.02
Vi sita huyén C%léu .
5 Lo Thanh, tinh Tién
Rén Giang ) 5 =
Xa Long Thoi 014> » 010> » | B.VS.BT.
’ 10714°27.94 106710°11.48
huyén phq Lach,
tinh Bén Tre
6 cau
Xiém
Chom | Xa Hoa Nghia, 10°14'48.0" 106°08'30.3" B.CCN.BT.01
7 | chom | huyén phq Lach,
Nhan tinh Bén Tre
9 ngyt Xa Long Hau, 10°17'38.0" 105°36'50.9" B.QH.DT.02
Hong huyén Lai Vung,
tinh Pong Thép
Dé.u Xﬁ, NhGn Al huyén 0 D 29 0 D ’ BDHCCTOI
o y 32 105°40°12.
10 | Ha Phgng bién, thanh 9759736.3 05740 69
Chau | pho Can Tho

Niam 2012, S& Nong nghiép va PTNT TP. Can Tho da thanh lap hoi dong binh

tuyén, tién hanh binh tuyén hd so ding ky cong nhan ngudn gidng ciy dau dong cua

05 ho ndéng dan san xuat dau Ha Chau tai huyén Phong Dién véi tong s6 38 cdy dau Ha
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chau dang ky gém 22 cay dau céi, va 16 cay dau dyc. Can ctr vao két qua theo ddi dic

tinh sinh truéng, ning sut, chit luong cua cac ciy qua 03 nam lién tuc va két qua

kiém tra danh gia thuc té cta to tham dinh tai thoi diém tién hanh cong nhan. Hoi dong

binh tuyén théng nhit va dé nghi cong nhan 29 cdy dat tiéu chuin ciy diu dong gom

14 cay duc va 15 cdy cai ciia 05 ho nong dan san xuat dau Ha Chau. Tuy nhién, sau

khi hét hiéu luc, cac ho nong dan chua dang ky dé cong nhan lai.

2. Dic tinh néng hoc 10 cAy in trai diu dong

2.1. Cay buéi Da Xanh, cAdy cam Mit va cdy quyt Hong

I PAC TINH NONG HQC Cay bwéi | CAy cam | Cay quyt
Da Xanh Mat Hong

1 | Tudi ciy (nim) 10 7 8

2 Nguon goc ciy Chiét canh | Chiét canh | Mua giong

3 Phuong phap nhan giong V0 tinh Vo6 tinh Vo0 tinh

11.1 | THAN CAY

1 Dang tan Gan tron Khong déu | Tron

2 Puong kinh tan (m) 6-7 4 3

3 Mat d6 nhanh Thua Thua Vura

4 Mau tong thé ngon ciy Xanh dam | Xanh/xanh | Xanh/xanh

nhat nhat

5 Chiéu cao cay (m) 5 3,5 4

6 Duong kinh than (cm) 22 16 14

1.2 | LA

1 Mau sac 14 non (mit trén) Xanh-xanh | Xanh-xanh | Xanh-xanh
nhat nhat nhat

2 Mau sac 14 trudng thanh (mat trén) Xanh-xanh | Xanh-xanh | Xanh-xanh
dam dam dam

3 Dai canh 14 (cm) 14-24 9-12 9-11

4 Rdng cénh 14 (cm) 8-16 4-8 5-8

5 | Dangbial4 Nhan Nhan Nhan

6 Mut 14 Tron Nhon Nhon

7 La phu Co Khong Khong

1.3 | HOA

1 Dang cénh hoa Cubn long | Cudn long | Cudn long
thuyén thuyén thuyén

2 Kich thudc canh hoa (cm) 1,2-2 0,5-1,2 1,3-1,5

11.4 | TRAI

1 Trong lugng trai (kg) 1,3-2,2 0,2-0,35 0,22-0,34

2 Duong kinh trai (cm) 16-28 11-15 10-14

3 Hinh dang trai Tron Tron Tron dep

4 Mau vo trai khi chin Xanh Xanh — Vang-vang

xanh vang | cam
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2.2. Cay chém chom Puwong, cAy ming ciu Xiém va cy xoai Cat Hoa Loc

| PAC TINH NONG HQOC Cay chom | Cay mang | Cay xoai
chém chu Xiém | Cat Hoa
Pudng Loc

1 | Tudi cay (nim) 10 7 14

2 Nguon goc ciy Chiét canh | Ghép Mua gidng

3 Phuong phap nhan giong V0 tinh V0 tinh V0 tinh

1.1 | THAN CAY

1 Dang tan Gan tron Khong déu | Tron

2 Puong kinh tdn (m) 6-7 4 8

3 Mat do nhanh Thua Thua Vira

4 Mau tong thé ngon cdy Xanh dam | Xanh/xanh | Xanh/xanh

dam nhat

5 Chiéu cao cay (m) 5 3,5 10

6 DPuong kinh than (cm) 22 16 36

1.2 | LA

1 Mau sac 14 non (mat trén) Xanh-xanh | Xanh-xanh | Xanh-xanh
nhat nhat nhat

2 Mau sac 14 truong thanh (mit trén) Xanh-xanh | Xanh-xanh | Xanh-xanh
dam dam dam

3 Dai canh 14 (cm) 14-24 9-12 18-26

4 Rong canh 14 (cm) 6-9 8-12 5-8

5 Dang bia l& Nhin Nhan Nhin

6 Mut 14 Tron Nhon Nhon

7 La phu Khong Khong Khong

1.3 | HOA

1 Dang canh hoa Cubn long | Cudn long | Cudn long
thuyén thuyén thuyén

2 Kich thudc canh hoa (cm) 0,1-0,2 2,6-3,2 0,2-0,3

3 Kich thudc dai hoa (cm) - 1-2 -

11.4 | TRAI

1 Trong lugng tréi (kg) 0,05-0,07 2-4 0,4-0,7

2 Duong kinh trai (cm) 3-4 16-25 10-14

3 Hinh dang trai Gan tron Tron dai Tron dai

4 Mau vo trai khi chin Do cam Xanh — Vang-xanh

xanh vang | vang
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2.3 Ciy sau riéng Ri-6, ciy vi sita Lo Rén, cidy dau Ha Chau va ciy thanh long

I PAC TINH NONG HQC | Caysau |Cayva | Caydiau |Cay
riéng Ri- | sita Lo | Ha Chau | thanh
6 Rén long
1 | Tudi cy (nim) 16 14 60 8
2 Nguén goc ciy Ghép Chiét Hat giébng | Mua gidng
canh
3 Phuong phap nhan giong Vo tinh | VO tinh | VO tinh Vo6 tinh
11.1 | THAN CAY
1 Dang tan Hinh Khong Khong Tron
choép déu déu
2 Puong kinh tdn (m) 6-7 8 10 2,5
3 Mat @6 nhanh Thua Day Thua Vira
4 Mau tong thé ngon cdy Xanh Xanh Xanh/xanh | Xanh/xanh
dam dam nhat nhat
5 Chiéu cao cay (m) 9 7 14 1,5
6 Puong kinh than (cm) 31 24 42 12
1.2 | LA
1 Mau séc 14 non (mit trén) Xanh- Xanh- Xanh- -
xanh xanh xanh nhat
nhat nhat
2 Mau sac 14 truong thanh (mit Xanh- Xanh- Xanh- -
trén) xanh xanh xanh dam
dam dam
3 Dai canh 14 (cm) 12-18 9-12 14-22 -
4 Rdng cénh 14 (cm) 4-6 6-8 8-10 -
5 | Dang bia l4 Nhan Nhan Nhan -
6 Mut 14 Nhon Nhon Tron -
7 La phu Khong Khong Khong -
I1.3 | HOA
1 Dang canh hoa Hinh Cubn Cubn long | Dai
chuong | long thuyén
thuyén
2 Kich thudc canh hoa (cm) 3,2-34 0,2-0,5 0,4-0,5 10-12
3 Kich thudc dai hoa (cm) 3-34 0,4-0,5 0,6 6-7
1.4 | TRAI
1 Trong lugng trai (kg) 2-4,5 0,18-0,2 |0,03-0,04 |0,4-0,7
2 Duong kinh trai (cm) 24-36 8-12 2-2,6 12-14
3 Hinh dang trai Khong Tron Tron dai Tron dai
déu
4 Mau vo tréi khi chin Xanh Xanh Vang nhat | Bé Tim
nga vang | nga vang
hong
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CHUONG 2. KET QUA PHAN TiCH TRINH TU DNA MA VACH

VA PA DANG DI TRUYEN

1. Cay buéi Da Xanh

Mau 1a buéi Da Xanh dugc thu ¢ 5 tinh PBSCL trong d6 c6 1 mau budi Da

Xanh Tién Giang duoc thu tai Vién Cdy An Qua Mién Nam va cac giong budi khéac

nhu budi Ruby, budi Thanh Kiéu, buéi Duong Tring, budi ndm roi duoc thu & cac trai

ciy giéng (Bang 2.1).

Bang 2.1. Két qua thu va ky hiéu cac miu buéi

Tén gibng Ky hi¢u Pia diém Vi dd Kinh d¢

Budi Da 5 10°23'41.6"N 106°05'46.1"E
BDTG1 Vién Cay An Qua

Xanh .

. BDTG?2 Mién Nam

Tién Giang

Budi Da ) ~10°01'40.5"N 105°40'11.8"E
ST1.1 K¢ Thanh-Ké

Xanh
ST1.2 Séach- Séc Trang

Séc Trang

Buéi Da 9°55'38"N 105°46'18"E
BDHGI.1  Long Phi-Chau

Xanh
BDHGI1.2 Thanh-Hau Giang

Hau Giang

Buéi Da 9°56'49"N 105°45'57"E
BVLI.1 Loan M¥- Binh-

Xanh
BVL1.2 Vinh Long

Vinh Long

Budi Da 10°00'53.4"N 105°35'43.7"E
BDBI.1 Hoa Nghia-Chg

Xanh )

. BDBI1.2 Lach-Bén Tre

Bén Tre
BRB1 Théi An-O Mon- 10°0220.4"N 105°50'12.9"E

Budi Ruby )
BRB2 Can Tho

Budi Thanh  BTKI Théi An-O Mon- 10°11'11.9"N 106°12'55.5"E

Kiéu BTK2 Can Tho
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Tén gibng Ky hiéu Pia diém Vi dé Kinh d¢

Budi Duong BDTI Théi An-O Mon- 10°01'42.1"N 105°46'00.1"E
Tréng BDbT2 Can Tho

STR1 Théi An-O Mon- 10°00'53.4"N 105°35'43.7"E
Budi 5 Roi .

STR2 Can Tho

1.1. Két qua phan tich trinh twy DNA mi vach va SNPs

Két qua phén tich ving trinh ty ycflb cta cac gidng budi trong nghién ctru cho
thay khong c6 su khac biét qua 16n trong ciing mot gidng cling nhu gitta cac gidng
budi khac nhau cua cac ddi tugng duge nghién ctru. Piém sai khiac duy nhat trong
trinh tu ciia cac gidng nghién ctru xuét hién & trinh tu cia budi Ruby khi alignment c6
mot su sai khac XUt hién tai vi tri 741 (Hinh 2.1). Tuy nhién qua kiém tra lai peak vi
tri ndy nim ¢ peak thir 741 trén trinh ty budi Ruby vi tri nay ndm trong 30 nucleotide
cudi cua trinh tu (Hinh 2.1) nén d6 tin cdy cho su sai khiac nay 1a khong cao. Tir két
qua thu dugc c6 thé suy ludn rang ving trinh ti ycflb o tinh bao tén cao giita céc

gidng budi thu dugc trong khu vuc PBSCL.

Hinh 2.1. Két qua so sanh vung trinh tw ycflb ciia trinh tw buéi Da Xanh
v6i cac gidng trong nghién ciru

Mot doan mdi co tinh bao ton cao nita ciing duoc ghi nhan ¢ ving trinh tu 1a
psbK-psbl khong c6 su sai khac trinh tu nucleotide giita cac gidng trong nghién ciru,
céc trinh tu giong nhau hoan toan khi phén tich trén chuong trinh alignment. Tuy viy,
d6i v6i doan mdi ndy trong quéa trinh nghién ctru dd phat hién ra khi so sanh trinh tu
giita cac gidng c6 nhimng vi tri ¢ tat ca cac gidng budi trong nghién ctru xuat hién dong
thoi 2 loai nucleotide véi cac peak co chidu cao va kich thudc gidng nhau hoan toan
(Hinh 2.2). Kha ning cao & cac vi tri trén co xuét hién su da hinh cia mot gen co 2

alen khac nhau can dugc nghién ctru sau hon dé dua ra két luan cu thé.
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Hinh 2.2. Nucleotit véi cac peak bing nhau

Két qua phéan tich ving trinh tuy ITS khi phan tich bang phin mém Bioedit cho
két qua xuét hién mot s vi tri sai khac (Hinh 2.3) ¢ gidng budi Ruby va dot bién diém
mat 1 nucleotide ¢ gidng budi Ruby, buéi Thanh Kiéu, buéi Puong Trang. CO 2 vj tri
xuat hién dot bién mat 1 nucleotit & vi tri 10 hién dién & giéng budi Ruby, buoi Thanh
Kiéu va vi tri thir 21 & giong buoéi Puong Trang (Bang 2.2). Tuy nhién sau khi kiém
tra lai két qua phan tich ¢ 3 vi tri sai khac trén gidng budi Ruby nhan thay cac sai khac
nay xuét hién 1an lugt & cac vi tri 261, 288, 333 véi trinh tu 1a G, T, G trong khi ¢ céc
gidng budi khac trong nghién ctru 1a C, G, A. C6 2 vi tri xuat hién dot bién mat 1
nucleotit & vi tri 10 hién dién & giéng budi Ruby, budi Thanh Kiéu va vi tri the 21 &
gidng budi Puong Tring. Nhung cac dot bién ndy xay ra & 30 Nucleotide dau tién
trong trinh tu. O cac vi tri nay rat kho dé két luan chéc rr:ing ching co thuc 1a dot bién
diém mat mot nucleotide hay khong vi céc tinh hiéu ¢ nhiing vi tri d& bi nhidu do qua
trinh bat moi giai trinh ty, thuc vay khi kiém tra lai cac peak cho thdy ¢ cac vi tri mat
trén van xuat hién peak twong tu nhu cac gidng budi khac trong nghién ctru nhung
may giai trinh tu da khong doc dugc trinh tu nucleotide trén, nguyén nhan chinh 1a do
tin hiéu bi nhidu & cac vi tri dau trinh ty. Thém vao d6 & cac bi tri 261, 288 va 333 cho
thay su khac biét & budi Da Xanh va cac gidng budi khac.

I|III| ”l"llll'llli‘ ”|||IIII|I|H‘ |1|I|IIII||H‘F 11II|IIII'||F| 1III|III| l'”'llll'llli‘ ||H|IIII|I|H |||I|IIII|IH" 1|II|IIII'H‘

i 310 30 350

26 ) 2 16 | 1
«f| £k il a4l Eall i
A Ay AT A A A mARARANAY A A 3 3 4y A MY
3 GACICE

140
J

Hinh 2.3. Két qua so sianh vang trinh tu ITS cia trinh ty buéi Da Xanh
v6i cac giong trong nghién ciru
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Bang 2.2. Ciac vi tri sai khac trén vang trinh tw ITS céc gidng buéi

Vi tri
Tén gidng budi
10 21 261 288 333
Da Xanh C A C G A
Ruby _ . G T G

Thanh Kiéu

Puong Tring

1.2. Pa dang di truyén dau phan tir ISSR

Két qua dién di ddu phéan tir ISSRK2 cho xuat hién 11 bing trong d6 co 8 bang da
hinh chiém ty 18 72,73% so vdi tong sb (Hinh 2.4).
1 2 3 4 5 6 7 8 9 10

3000bp

1500bp
1000bp

500bp

Hinh 2.4. Két qua phan tich dién di ISSRK2
thang chuan 3kb; (2) budéi Da Xanh Tién giang (BDTG); (3) buéi Da Xanh Séc Tring
(ST);(4) buoi Da Xanh Hau Giang (BDHG), (5) buwoi Da Xanh Vinh Long (BVL); (6) ) buoi
Da Xanh Bén Tre (BDB); (7) bwdi Ruby (BRB), (8) budi Thanh Kiéu (BTK); (9) bwdi Puong
Trang (BPT); (10) budi 5 Roi (STR)
Két qua dién di ddu phén tir ISSR22 cho xuét hién 8 bing trong d6 c6 3 bing da hinh
chiém ty 18 37,5% so véi tong s6 (Hinh 2.5).
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1000bp

500bp

Hinh 2.5. Két qué phan tich dién di ISSR22

(1) thang chudn 100bp; (2) Da Xanh Tién giang(BDTG), (3) Da Xanh Séc Tring
(ST);(4) ) Da Xanh Hau Giang (BDHG); (5) ) Da Xanh Vinh Long (BVL), (6) ) Da
Xanh Bén Tre (BDB); (7) buci Ruby (BRB); (8) bwdi Thanh Kiéu (BTK); (9) budi

Puwong Trang (BPT); (10) bwdi 5 Roi (STR)

e p— 1

BVL
BDB

T - - - T - - - - 1
0il 0Eg 085
Coafficient

Hinh 2.6. Gian d6 pha h¢ thé hién mdi twong quan di truyén ciia cic giong

buwdi

Theo két qua & Hinh 2.6 voi d6 twong dong dao dong trong khoang 0,66-0,95 véi

khoang dao dong 1a 0,07 dugc chia thanh 3 nhom chinh: nhom I véi Nhom 2 ¢ hé s6

tuong dong 14 0,76, nhom L, II v6i nhom 3 ¢6 hé sb trong dong thap nhat 13 0,66.

Nhom I: chi cé duy nhat mau bugi Da Xanh Tién Giang (BDTG)

Nhom II: trong nhém nay lai duoc chia lam 3 nhom nho 1a: I1.1: Gom budi Da
Xanh Séc Tring (ST) va budi Da Xanh Hau Giang (BDHG) vé6i hé sé twong dong 1a
0,89. I1.2: Gom budi Da Xanh Vinh Long (BVL) va bugi Da Xanh Bén Tre (BDB) véi
hé sb twong dong 1a 0,94. 11.3: Gom budi Thanh Kiéu (BTK) va budi Puong Tring
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(BDT) véi hé so tuong dong gan 0,95. Nhém III: chi ¢6 2 giong 1a budi Ruby (BRB)
va budi 5 Roi (STR) véi hé s6 twong dong 1a 0,74.

Khao sat vung trinh tu ITS, ycflb va psbK-I cho thiy cac ving trinh ty trén 9
mau budi thu duge & PBSCL tuong ddi dong nhét véi nhau vé mit di truyén qua phan
tich trinh ty. Tuy c6 mot sb sai khac nhung nhirng sai khac nay déu chwa du do tin cay
dé xac dinh day la ma vach dé nhan dang budi Da Xanh véi cc giong budi khac.

Theo Dong et al., 2015 ycflb dugc xem nhu ddu phan tir ¢6 kha ning nhan dién
cao hon ca matK va rbcL day 1a 2 ving trinh tu phd bién duoc sir dung rong rii dé 1am
dau phan tir, yeflb dugc xem 1a ddu phan tir hiéu qua trong nhén dién phan tir & cac
cAp d6 phan loai thdp. Tuy nhién, trong nghién ctru duoc thuc hién & cip do cao hon
trén cay c6 mui ycflb lai khong thé hién dugc phong d6 trude d6. Tir d6 cho thay
rang viéc str dung ycflb cho két qua phan loai ¢ thuc vét ndi chung va cdy c6 mai ndi
riéng kém hi€u qua so vdi phan loai & cac murc do thuc vat thép hon.

O vung trinh tu ITS c6 xuét hién nhiéu sai khac tuy chua thé két luan né c6 phai
14 ma vach trén cdy c6 mui hay khong, nhung day ciing cho thdy dugc su da dang di
truyén trén ving trinh tu ITS & budi do vi tri sai khac c¢6 thé xuat hién trong cung
gidng hoic khac gidng. Piéu nay ciing phit hop voi nghién ctru ctia Tran Thanh Mén et
al. (2008) tién hanh nghién ctru da dang sinh hoc cac gidng budi ¢ Viét Nam.

Dua vao gian do pha hé c6 thé chia 9 mau budi thanh 3 nhom chinh. Co hé sd
twong dong dao dong trong khoang 0,66 — 0,95. Tuy nhién két qua trén cho thiy trong
cing mdt gidng buodi Da Xanh lai & 2 nhom khac nhau, 13 giéng tai Tién giang
(BDTG) c6 khéc biét 16n véi hé sb twong dong 1a 0,76 véi cac gidng budi Da Xanh &
cac tinh con lai trong nghién ctru 1a S6c Trang (ST), Hau Giang (BDHG), Vinh long (
BVL), Bén Tre (BDB), trong khi 4 mau budi Da Xanh nay lai ciing nam trong nhém II
v6i buoi Thanh Kiéu (BTK) va budi DPuong Trang (BDT) nhung van c6 tach biét véi 4
mau budi Da Xanh véi hé s tuong dong 14 0,85.

Tir gian d6 pha hé cho thiy budi Da Xanh tip trung ¢ nhom I va Nhém II tach
biét hoan toan véi nhom III véi hé s6 twong dong 13 0,66 nén c6 thé sir dung dau phan
tr ISSR dé phén biét budi Da Xanh Véi 2 giéng budi ciia nhom III 1a budi Ruby va
budi 5 Roi. Vi mau BDTG duoc thu tir Vién Cay An Qua mién Nam con 4 mau budi
Da Xanh con lai duoc thu truc tiép tai vuon day la nhom budi Da Xanh phuc vu cho

san xuat. Nguyén nhan dan dén sy khac biét cia boi Ruby so vdi1 budi ndm roi cling
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nhu budi Da Xanh 1a do budi Ruby 13 giéng ciy c6 ngudn gdc tir thai lan dugc dem

cay giong v€ Viét Nam khong lau nén dan dén viéc co khac bi¢t di truyén so voi cac

gidng budi ban dia nhu budi Da Xanh va budi Nam Roi.

2. Cay cam Mat

Céac mau trai cam, la cam Mat, cam xoan, cam sanh, cam day, cam cara dugc thu tai

Can Tho, Hau Giang, Bén Tre, Tién Giang (Bang 2.3).

Bang 2.3. Danh sach gidng cam dwoc sir dung trong thi nghiém.

] Toa do )
STT Tén giong Dia diém Ki hi¢u
Vido Kinh d6

1 Cam Mat 10°23'41.6"N  106°05'46.1"E Tién Giang CMTG

2 Cam Mat 10°01'40.5"N 105°40'11.8"E Phong Dién- CMPD
Can Tho

3 Cam Mat 9°55'38"N 105°46'18"E  Hau Giang CMHGI

4 Cam Mat 9°56'49"N 105°45'S7"E ~ Hau Giang CMHG2

5 Cam Mat 10°00'53.4"N  105°35'43.7"E Co DPo-Can CMCT
Tho

6 Cam Mat 10°0220.4"N  105°50'12.9"E Tra On-Vinh CMVL
Long

7 Cam Mat 10°11'11.9"N  106°12'55.5"E Chg Lach-Bén CMBT
Tre

8 Cam Cara 10°01'42.1"N  105°46'00.1"E Cén Tho CCR

9 Cam T Quy 10°00'53.4"N 105°35'43.7"E Co Po-Can CTQ
Tho

10 Cam Sanh 10°23'51.2"N 106°16'47.1"E VCAQMN CSVCAQ
(Tién Giang)

11  Cam Day 9°56'32.8"N  105°46'02.0"E Hau Giang CDHG

12 Cam Xoan  9°56'32.8"N  105°46'02.0"E Hau Giang CXHG
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2.1. Két qua phén tich trinh tw DNA mi vach va SNPs

Dua vao két qua phan tich ving gen ycflb & Bang 2.4 cho thiy c6 8 vi tri SNPs
c6 thé phan biét giita cac gidng cam. Trong d6 ¢6 5 vi tri (577, 594, 597, 637 va 638)
cho thiy cam M4t khac véi cac gibng cam khac. O vi tri 577 va 594 nucleotide cua
cam Mat 1an luot 12 T va C, trong khi cac giéng cam khac 1a G. O vi tri 637 va 638 céc
gidng cam khac mat 2 nucleotide G so véi cam Mat. Day 1a cac vi tri SNPs quan trong
c6 thé dung dé phan biét cam Mat va cac giong cam khac trong nghién ctu.

Bing 2.4. Bang cac vi tri khac biét trén trinh ty nucleotide ciia giong cam
Mat véi cac gidng cam khac ¢ viing gen yeflb

V1 tri nucleotide

MAU 2 5 5 5 5 5 6 6
6 5 5 7 9 9 3 3
6 3 5 7 4 7 7 8
Cam Mat G A A T C G G G
Cam Cara G G G T - -
Cam Tu Quy T . G G G T - -
Cam Sanh . G G G T - -
Cam Day T G G G T - -
Cam Xoan T G G G T - -

Ghi chii: Ddu cham chi nucleotide tiwong dong véi nucleotide ciia mdau dau tién dwoc
so sanh voi cam Mdt

Hai vung ycfla va ycflb 1a cdc ma vach hiru hi¢u co thé st dung trong nhan dang céc
loai thudc chi Nhan sam v6i muac do phan biét dat dugc tuong ung 1a 83,33% va
91,67%. Theo Dong et al. (2012) bdi vi vung ycfl qué dai (5709 bp trong Nicotiana
tabacum) va qua thay doi dé thiét ké cac doan moi pho bién, né da it dugce cha ¥ dén
trong ma vach DNA hodc h¢ théng phan tor & muc do phan loai thép; tuy nhién, su
bién doi cao cua ycfl cho thay gia tri tiém ning ctia n6 trong mi vach DNA cua thyc
vat. Dong et al. (2012) két luan rang ycfla hodc ycflb 1a ving gen plastid bién d6i

nhat va c6 thé dung lam ma vach c6t 161 cua thuc vat.
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Céc trinh ty ITS, rpoC1 khong tim thay sy khac biét giita cac giébng cam nghién ciru.
O vung trinh ty atpF-atpH c6 26 vi tri sai khac ctia nucleotide gitra céc trinh tu. Céac vi
tri sai khac l1an luot 1a 420; 446; 449; 452; 457; 458; 460; 465; 469; 470; 471, 496;
503; 506; 512; 523; 531; 536; 537; 540; 549; 550; 553; 572; 574 va 575. (Bang 2.5)
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Bang 2.5. Bang céc vi tri khac biét trén trinh tw nucleotide ciia giéng cam Mat khong hat véi cac gidng cam khac ¢ viung
gen atpF-atpH

Vi tri Nucleotide

MAU 2 4 4 5 5 5 6 6 6 7 7 9 o0 o0 1 2 3 3 3 4 4 5 5 7 7 7

Cam Mat AT A T A A G C A A AT A C AT CT A A C C C G G A
Cam Cara ¢ ¢c. A GG. . T . . . . G . G T . C G A A A G
Cam tr quy ... ¢ A . . . A . . . . T T G . T A G A A T G
Cam sanh G . G . : ... T . ... ¢c T T T . T . C @G A T

Cam day ¢ ¢ . . G . A . T G GCCT . T G . A C G

Cam xoan G . T . : : . .. T G G . T . .G T G G : . G

Ghi chu: Dau cham chi nucleotide twong dong voi nucleotide cua mau dau tién duoc so sanh
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O ving gen atpF-atpH ctia mét sé nghién ctru khac, Wang ef al. (2010) d3 nhan
dinh atpF-atpH c6 thé dong vai trd nhu mot ddu hiéu ma vach DNA phd bién dé xéac
dinh cta béo tim (Lemnoideae) & cap d6 loai. Poan trinh ty atpF-atpH va psbK-psbl
duoc dé xuét 1am ma vach cho thuc vat & hdi thao quéc té Barcode of life 1an tht hai
(Lee et al., 2007). Ca hai doan déu nam trong ving trinh ty don ban 16n ciia hé gen luc
lap. Poan gen atpF-atpH ma hoa cho hai tiéu don vi tong hop ATP va CFO I va CFO
I1I. Poan trinh ty lién gen nay ciing c6 chiéu dai thay doi giita cac loai, khoang 579-
622bp véi doan atpF-atpH (Wang et al., 2010). Trinh ty nay trudc do khong dugc st
dung rong rai trong hé théng hoc va phan loai hoc thuc vat, do vay khong co nhiéu két
qua duogc cong bd. Theo nghién ciru ctia nhom nghién ctru thue vat CBOL, atpF-atpH
cho két qua khiém t6n nhét trong viéc phan biét gitra cac loai va mitc do pho bién ciing
nhu chét luong trinh tu chi & ngudng trung binh. (Hollingsworth, 2011).

O vung trinh ty trnH-psbA, c6 12 vi tri sai khac cta nucleotide gitra cac trinh ty.
Céc vi tri sai khac 1an luot 1a 338; 340; 353; 358; 369; 372; 380; 381, 382; 383; 384 va
389 (Bang 2.6).

Bang 2.6. Bang cac vi tri khac biét trén trinh tw nucleotide ciia gidng cam Mt
khong hat véi cac giong cam khac é viing gen trnH-psbA

Vi tri Nucleotide

MAU 3 3 3 333333 3 3 3

oo
S
(O8]
0
O
[\
-
—_
[\
(O8]
EAN
O

A°A A AAGACCTGC
Cam Mat G c T . . C C C G
Cam Cara G T T T T G G C T
Cam T Quy . T ¢c 1T CT. GGCTT
Cam Sanh G C T TT G G T
Cam Day G T C T. . GTT G

Ghi chu: Dau cham chi nucleotide twong dong voi nucleotide cua mdau dau tién dwoc

so sanh
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O moét sb nghién ciru khac trén ving gen psbA-trnH, Vil Huyén Trang va cs. (2013) da
nghién ctru xay dung ma vach DNA cho Sam Ngoc linh trén co s¢ 5 chi thi DNA ma
vach psbA-trnH, matK, trnL, rbcL va ITS. Nhom tac gia da ching minh trong 5 chi thi
mi vach nghién ctru, psbA-trnH 1a chi thi ¢6 tiém ning nhat, cho phép phan biét Sam
Ngoc linh véi cac loai sdm khac trén thé gidi voi do chinh xac cao.

Vung psbK-psbI ¢6 18 vi tri sai khac cua nucleotide gitta cac trinh ty, tir vi tri 206 dén
213 cac gibng cam nghién ciru déu bi dot bién mat nucleotide, chi c6 gidng cam day
khong b1 mat. Nguoc lai tu vi tri 277 dén 284; 358 va 359 cac giéng cam déu xuét hién
nucleotide, chi giong cam day bi mat dot bién mat nucleotide (Bang 2.7).

Bang 2.7. Bang cac vi tri khac biét trén trinh tw nucleotide ciia giéng cam Mat
khong hat véi cac giong cam khac & viing gen psbK-psbl

Vi tri Nucleotide

22222 2 2 2 2 2 2 2 2 3
o o o001 111 7 7 7 8 8 8 8 8 5
9

Cam Mat - - - - - - - - AAT GTTTSGT
Cam Cara - - - - - - - -
Cam Tu Quy - - - - - - - -

Cam Sanh - - - - -

Cam Day T A ATCAATC

Cam Mat S

Ghi chii: Ddu chdam chi nucleotide tirong dong véi nucleotide ciia mdau dau tién dwoc
so sanh

Poan trinh tu psbK-psbl dugc dé xuét 1am ma vach cho thuc vat & hoi thao quéc té
Barcode of life 1an thu hai (Lee e al., 2007). Hai gen psbK-psbl ma hoa cho hai
polypeptide c6 khdi lwong phan tir thap 1a K va I cta hé théng quang hoa II (Lahaye et
al., 2008). Giéng nhu psbA-trnH, doan trinh ty lién gen nay ciing c6 chiéu dai thay doi
gita cac loai 185-576bp ddi véi psbK-psbI (Wang et al., 2010). Trinh ty nay trude do

khong dugc st dung rong rai trong h¢ théng hoc va phéan loai hoc thuc vat, do vay
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khong c6 nhiéu két qua duoc cong bd. Theo nghién ctru ctia nhom nghién ctru thyc vat
CBOL, psbK-psbI cho két qua phan biét t6t nhung tinh phd bién khong cao
(Hollingsworth, 2011).

2.2. Pa dang di truyén cac gidng cam dwa vao ddu phan tir ISSR

Déu phan tir ISSR duoc Capparelli ef al. (2004) st dung dé phan tich mdi quan hé di
truyén clia cac mau chanh thu thap tai Italy, gop phan vao viéc phan biét va chon cac
gidng khac nhau vé cac dic diém hinh thai nong hoc ciing nhu gép phan vao ngudn
thong tin cho viéc tién hoa va ngudn gdc phat sinh loai.

Két qua phan tich ddu ISSR trén cdc mau cam cho thdy ISSR03, ISSRK2 va ISSRK3
déu xuét hién cac bang da hinh cho thiy sy da dang di truyén giita cac giéng va du

diéu kién dé xay dyng ban d6 pha hé (Hinh 2.7, Hinh 2.8 va Hinh 2.9).

L 1 2 3 4 5 6 7 8 9 10 11 12

3000bp

1000bp

500bp

Hinh 2.7. Két qua dién di sain pham PCR véi mdi ISSR03
L.Thang chudn 100bp 1.Cam Mdt (TG); 2.Cam Mdit (Phong Pién-CT); 3.Cam Mt
(HG); 4.Cam Mat (HG); 5.Cam Mt (Co P6-CT); 6.Cam Mat (Tra On-VL); 7.Cam Mdt (Cho
Lach-BT); 8.Cam cara (Khoa NN-DHCT);, 9.Cam tw quy (Co Po-CT); 10.Cam sanh
(VCAQMN);11.Cam day (HG); 12. Cam xoan (HG.)
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3000bp
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Hinh 2.8. Két qua dién di san pham PCR véi mdi ISSR K2
L.Thang chudn 100bp 1.Cam Mdt (TG); 2.Cam Mdt (Phong Pién-CT); 3.Cam Mt
(HG); 4.Cam Mat (HG); 5.Cam Mt (Co P6-CT); 6.Cam Mat (Tra On-VL); 7.Cam Mdt (Cho
Lach-BT); 8.Cam cara (Khoa NN-DHCT);, 9.Cam tu quy (Co Po-CT);, 10.Cam sanh
(VCAQMN);11.Cam day (HG); 12. Cam xoan (HG.)

L. 1 2 34 5§ 6 7 8 9 10 11 12

L AT . s b

T EY O e e = e = = =

3000bp

1000bp

500bp

kx. -
B - _

Hinh 2.9. Két qua dién di sain pham PCR véi moi ISSR K3
L.Thang chudan 100bp 1.Cam Mdét (TG); 2.Cam Mdt (Phong Pién-CT); 3.Cam Mt
(HG); 4.Cam Mt (HG); 5.Cam Mat (Co P6-CT); 6.Cam Mét (Tra On-VL); 7.Cam Mét (Cho
Lach-BT); 8.Cam cara (Khoa NN-DHCT);, 9.Cam tir quy (Co DPo-CT); 10.Cam sanh
(VCAQMN);11.Cam day (HG); 12. Cam xoan (HG.)
Tir két qua caa Hinh 2.10 cho thiy mirc d6 trong dong cua cac mau bién thién tir
0,89 dén 1. Tai mirc trong ddng 0,89 c6 su phan chia nhém thanh hai nhém chinh va

nhiéu nhém phu.
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Hinh 2. 10. Hinh gién d6 thé hién moi twong quan di truyén ciia cic miu
cam

Nhom A c¢6 mirc d6 twong dong tir 0.89 dén 1. Nhém A chia thanh 2 nhém phuy
Al va A2. Nhom phu Al c6 muc d6 twong dong tir 0.927 dén 1 gdm cac mau CMTG,
CMPD. Nhom phy A2 ¢6 mirc twong dong tir 0.927 dén 1 gébm cac miu CMHGI,
CMCD, CXOH, CDHG, CMBT, CMHG2, CMVL, CTQ. Nhom phu A2 chia ra nhom
phu 13 CCR vé6i mirc do twong dong 0.965 dén 1. Nhom phu B véi mire do twong dong
tir 0.89 dén 1.

Thong qua pho dién di ciia san pham véi cac moi ISSR va gian d6 pha hé cua 12
mau cam nghién ctru cho théy ¢ su khac biét vé mit di truyén gifta cac mAau cam Mat
khong hat va cac mau cam khéc trong nghién ctru. O nghién ciru ciia Vi Van Hiéu va
cs. (2015) cho théy cac mau cam sanh c6 su da dang vé mat di truyén cao voi hé sb
tuong dong di truyén dao dong tir 0,62 - 0,98 thong qua cac phan tich chi thi ISSR.
Rima et al. (2011) da sir dung 11 moi SSR va 10 moéi RADP dé phan tich da dang di
truyén ctia 4 nhom chinh (bao gom 93 mau gidng thu thap tir 31 vung) trong chi Citrus
bao gdm chanh, quyt, budi va cam. Két qua phan tich cho thay, nhém quyt c6 mirc do
da dang di truyén cao nhit (hé sb twong dong 0,513), trong khi nhém budi c6 mic da
dang di truyén thap nhat.

Tir nhirng két qua trén, ISSR da phat hién thanh cong su bién ddi gitta cic miu cam
Mat, ma dic diém hinh thai trai kho co thé phan biét dugc. Trong phan loai va céc linh
vuc khac, di truyén hoc va hinh thai hoc c6 thé tuong tac hi¢u qua nhu cong cu bo

sung dé hiéu dugc ngudn gde ciia su khac biét kiéu hinh (Klingenberg, 2010). Can tiép
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tuc danh gia da dang di truyén gidng cam Mat khong hat bang cac ddu phan tir ISSR
v6i cac moi khac nhau va tir d6 ing dung vao chon tao gidng ciy cam Mat khong hat

trong tuong lai.
3. Cay chom chom Nhin

Thi nghiém duoc thuc hién trén mau 14 tuoi clia cac giéng chom chém bao gém:
Chom choém Nhan, chom chom Java, chom chom Thai, chom chom Tta, chdm chom
Indo, chom chdm rung rudt vang va chom chom vé vang. Thu mau 14 cdy cua cac
gidng trén tai cac vuon chom chom dau dong & cac ving trong diém trong chém chom
clia ca nudc, bao gdm: huyén Cho Lach - tinh Bén Tre, cu lao An Binh - tinh Vinh
Long, huyén Phong Dién - thanh phé Can Tho va huyén Krong Ning - tinh Pak Lik
(Bang 2.8).

Bang 2.8. Danh sach cac gidng chdm chém dwoc sir dung trong thi nghiém

Toa d thu miu Ky
STT Tén giong Pia diém thu miu hi¢u
Kinh d¢ Vido x
mau
105°42°05.6”’ . .
9°59°32.9”’N . Phong Dbién, Can Tho NC
106°05°43.1”° ,
1  CC.Nhan 10°15°58.0’N . Cho Lach, Bén Tre NB
105°58°23.3” .
10°16°51.1’N . Long H6, Vinh Long NV
105°42°05.6”’ . .
9°59°32.9”’N . Phong bién, Can Tho TC
106°05°43.1”° ,
2 CC. Thai 10°15°58.0°N . Cho Lach, Bén Tre TB
105°58°23.3” .
10°16°51.1’N . Long H6, Vinh Long TV
105°42°05.6”’ . .
3 CC.Java 9°59°32.9°’N . Phong bién, Can Tho JC
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106°05°41.5”’

10°15°57.3°N . Cho Léach, Bén Tre JB
105°58°23.3” .
10°16°51.1°’N . Long HO, Vinh Long A%
105°58°23.3” .
4 CC.Indo 10°16°51.1°’N . Long HO, Vinh Long I
105°42°05.6”’ . .
5 CC.Ta 9°59°32.9°N . Phong bién, Can Tho O
105°41°31.2” . .
6 CC.VoVang  9°59°20.1’N . Phong bién, Can Tho \Y
108°25°23.1”’ .,
7 CC.Rung 13°05°13.1°N . Krong Nang, bak Lak R
CC. lai Tién 106°07°14.8”’ ,
8 10°14°37.0’N Cho Léch, Bén Tre L
Cuong E

3.1. Két qua phan tich viing trinh twy DNA mi vach

Két qua phan tich cho théy, béng viéc su dung cap mdi marK-4600/trnK-2R, ¢6
chin vi tri SNP dang tin cay dugc ghi nhan. Cac vi tri SNP khac duoc thé hién trong
phan phu luc 4, tuy nhién khi kiém tra song song trinh tu tai cic vi tri ndy, nhan thay
cac peak déu bi nhiu hoic khong 14, cling nhu khong c6 dd tin cdy cao do trinh ty
gidng 1ap lai khong tring khdp. Vi nhitng 1y do trén, chi c6 9 SNP dugc st dung dé
phan tich kha ning nhan dién cta cip mdi trén cac gidng loai chom chom trong nghién
clru.

Trong do, c6 mot s6 SNP chi hién dién & mot giéng duy nhét, thé hién tinh dic
trung cho giéng, co thé ké dén 1a: Vi tri 454 sau khi alignment, trong khi cac gidng
loai chom chém khac déu 1a nu. A, thi nu. G lai xuét hién ¢ duy nhét giéng chom
chém rimg. Vi tri 637, chi c6 giébng chom chém Java xuat hién nu. A. Tai cac vi tri
669, 670 va 718 chi c6 gidbng chom chém lai Tién Cudng xuat hién SNP dic trung lan
lugt 1a C, A va A (Bang 2.9).
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Bang 2.9. Thong ké cac ddu SNP dic trung trén gen matK caa 15 trinh tw
thugc chi Nephelium

Vi tri SNP déc trung 106 170 257 454 637 669 670 707 718
Chom chom Nhan T T G A - A T G G
Choém chom Thai T T G A - A T G G
Chom chom Java C C T A A A T A G
Chom chom Ta C C T A - A T A G
Choém chém Vo Vang C C T A - A T A G
Chom chom Rung Rudt Vang T C G G - A T G G
Choém chom Tién Cudng T T G A - cC A G A
MT936934.1 (NCBI) T T G A - A T G G
AY724316.1 (NCBI) T C G A - A T G G
AF314801.1 (NCBI) C C T A - A T A G

Tu két qua nay, mot két luan duoc dua ra: Cap mdi marK-4600/trnK-2R khuéch
dai gen matK, c6 thé dugc st dung lam DNA ma vach dé nhan dién giéng chom chom
rimg rudt vang, chém chom Java va gidng chom chom lai Tién Cuong cua Viét Nam.
Ngoai ra, nhitng ddu SNP nay con 1a co sé dé vé cdy quan hé di truyén, tir d6 khao sat

duogc sy da dang vé kiéu gen cua cac gidng chom chom duogc str dung trong dé tai.
3.2. Két qua phan tich da hinh bing ddu phan tir ISSR

Pé khuéch dai DNA cua cdc mau chom chom Viét Nam nham phan tich da hinh,
2 mdi ISSR di duoc str dung theo luge khao tir nghién ctru ciia Madihah et al. (2018).
Nghién ctru cia Madihah da chi ra 6 mo6i ISSR cho két qua biéu hién thanh cong sy da
hinh giita cac gidng chom chém, trong d6 2 mdi ISSR 10 va ISSR 23 14 cho ti 1& bang
da hinh cao nhat, lan luot 13 92% va 100% bang da hinh trén tong sd bing. Dya trén
két qua nay, dé tai ciing khao sat da hinh cac giéng chém chom tai Viét Nam bang 2

mdi ISSR 10 (Hinh 2.11) va ISSR 23 (Hinh 2.12).
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Hinh 2.11. Két qua dién di véi mdi ISSR 10
M1: marker 1kb, NC: cc. Nhin Can Tho, NB: cc. Nhin Bén Tre, NV: cc. Nhin Vinh
Long, TC: cc. Thai Can Tho, TB: cc. Théi Bén Tre, TV: cc. Thdi Vinh Long, JC: cc.
Java Can Tho, JB: cc. Java Bén Tre, JV- cc. Java Vinh Long, O: cc. ta, R: cc. rung,

V: cc. vo vang, I: cc. Indo, L: cc. lai Tién Cuong
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Hinh 2.12. Két qua dién di véi mdi ISSR 23

M2: marker 3kb, NC: cc. Nhan Can Tho, NB: cc. Nhan Bén Tre, NV: cc. Nhan Vinh
Long, TC: cc. Thai Can Tho, TB: cc. Thai Bén Tre, TV: cc. Thdi Vinh Long, JC: cc.
Java Can Tho, JB: cc. Java Bén Tre, JV: cc. Java Vinh Long, O: cc. ta, R: cc. rung,
V: cc. vovang, I: cc. Indo, L: cc. lai T ién Cuong, M1: marker 1kb
O nghién ctru nay, mdi moi ISSR cho trung binh 11 biang da hinh, chiém 47,8%
s0 v6i tong s6 bang khuéch dai dugc trén mdi mau. Két qua nay kha tuong dong véi
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mot sé nghién ciru nhu: Napitu ef al. (2016) trén 5 gidng chom chom, thu thap tai 5
tinh cta Indonesia. Ciing v6i 2 moi ISSR dugc st dung, ti 1¢ biang da hinh quan sat
dugce dao dong tir 25 — 87,5% trén tong s bang. Trong do6, 3 trén 5 tinh c6 ti 1¢ bang
da hinh gan giéng v6i két qua dé tai nay 13 44-56% va sb bang da hinh mdi mdi thu
dugc 14 13 va 21 bing. Nghién ctru cta Qiu ef al. (2007) trén dbi tuong Dipteronia
dyerana (kim tién tic) thudc ho Sapindaceae tai tinh Van Nam, Trung Quéc ciing cho
70,8% la bing da hinh v6i 10 moi ISSR va 15,4 bang dugc tao ra trén moi moi. Con
theo Madihah et al. (2018), 6 ddu phan tir ISSR dugc chon da khuéch dai dugc 87%
trén tong sd bang 1a bang da hinh ctia 30 mau chém chom Indonesia va sé lugng bang
trung binh quan sat dugc & mdi mdi 14 9 bang.

Trong khi d6, nghién ctru cia Degani et al. (2003) trén 66 gidng va dong vai,
cung ho Sapindaceae véi chom chom, cho két qua 64% bang da hinh dugc ghi nhan
nhd 32 mdi ISSR, trung binh m&i méi chi cho tir 3,7 dén 5,5 bang da hinh, it hon nhiéu
so voi 11 bang thu dugc tir cac gidng chom chém Viét Nam.

Dua trén cac tai li€u nay, ta nhan thﬁy ti 1€ bang da hinh quan sat dugc va s6
lugng bing da hinh trung binh trén mdi moéi 6 mot vai diém khac biét. Nguyén nhan
cua cdc sai l¢ch nay co thé 1a do sy khac nhau trong do dai va trinh tu mdi ISSR duoc
sit dung & mdi nghién ctru. Cu thé 13, & nghién ciru Degani et al. (2003), c6 32 mdi
ISSR dugc st dung tat ca déu co do dai 16n va trinh tu phtc tap, trong do 27/32 mdi
gdm 2 nu. ldp lai va 1 d&én 3 vi tri neo (anchor), do d6 tat ca déu c6 kich thuée 1én dén
17 - 19 nu.. Cac mdi con lai, dit khong ¢ vi tri neo nhung s6 luong nu. 1ap lai 1a 3 dén
5 nu., tao thanh céac poly-nucleotide primer véi kich thude tir 15 dén 18 nu.. Tir d6, s6
lugng bang da hinh tir nghién ctru Degani ef al. (2003) thu dugc ciing it va dao dong tur
1-5 bang mdi mdi. Con & dé tai ndy, 2 mdi ISSR 10 va 23 duoc sir dung, ca hai déu c6
kich thudc 14 nu. véi cau tao trinh ty don gian, do d6 dé dang bat cap duoc voi nhidu
vi tri hon trén bd gen chdm chdm, tir d6 thu dugc nhiéu bang hon. Tuy nhién, cic bang
lai khong rd nét nhu két qua ciia Degani ef al. (2003), tir d6 cho thdy tam quan trong
cta viéc thiét ké trinh ty ISSR phit hop véi mau nghién ctru dé cho ra két qua da hinh
dang tin cdy.

Phuong phap phan tich da hinh dira trén mdi ISSR nay da chia tam giéng — 14
mAau chom choém thanh bén nhém 16n. Véi hé sb twong dong giita cac giéng dao dong
tir 72 dén 100%. O muc twong dong 84,8%, c6 hai gidbng chom chém thudc nhém 1,
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nhom 2 ¢6 bdn gibng, nhém 3 chi co giébng chém chém rimg va nhém 4 chi gdm duy
nhit giéng lai Tién Cuong (Hinh 2.13).

Nhém 1 cua gian d6 phan nhanh bao gdm sdu mau chom chém thudc hai giéng
chém chém Nhin va chom chom Java duoc thu & ba tinh cia Pong bang song Ciru
Long 1a Can Tho, Bén Tre va Vinh Long. Véi mirc d6 turong dong 13 97% va 100%,
cac mau chém chom cung gidng nhung thu tai cac tinh khac nhau gan nhu déng nhat
va cho phd dién di voi 2 méi ISSR 10 va ISSR 23 nhu nhau, hay néi cach khac chung
khong c6 hodc rat it khac biét vé di truyén dua trén ISSR 10 va ISSR 23 & cac lan thu
mau lip lai. Tuy nhién, mirc d6 tuong déng gifta chom chom nhan va chdm chom Java
lai kha 16n, roi vao khoang 89%.

Nhom 2 trén gian d6 phan nhanh gom 4 giéng chom chém con lai: chom chém
Thai, chdm chom Indo, chom chom ta va chdm chom vo vang. Véi 2 mdi ISSR 10 va
ISSR 23, mirc d6 twong dong giita cac giong Thai thu & cc tinh khac nhau 1a 100%;
con mirc do twong dong gitra giong chdm chom Thai véi gidng Indo va giéng vo vang
12 93,5%.

Duya vao gian do phan nhanh, c6 thé nhan thdy mic do twong dong giita giong
chém chom ta nay véi chom chom Théi, Indo va vo vang khoang 91,3%, gan nhét so
v&i cac giéng con lai. Bén canh do, bang da hinh xuét hién tai mau chom chom ta béng
moi ISSR 10 di goép phan vao cac nghién ctru nhan dién giong chom chém nay trong
twong lai. Hinh 21, biéu hién giong chom chom ta thiéu mot bang tai vi tri khodng 750
bp, trong khi cac giong con lai déu co bang nay.

O nhém 3 va 4, mdi nhoém chi gdm mot gidng nam trén mot nhanh riéng biét trén
gian d6. Piéu dé cho thay, cac gidng nay co su khac biét nhiéu vé mat di truyén so véi
sau gidng con lai. Trong d6, gidng chom chém lai Tién Cudng co sy khac biét nhidu
nhat v6i mic do twong dong khoang 72%, con gidng chdm chom ring ciing chi c6
mirc d6 twrong dong so voi cac gibng khac vao khoang 76%. Dic biét giéng lai Tién
Cudng c6 thé nhan dién dugc véi cac gidng khac nhd vao sy xuét hién cua cc bang da
hinh dic trung v6i moi ISSR 10 va ISSR 23. Cu thé, ¢ hinh phd dién di voi mdi ISSR
10, trong khi cic mau khac déu cho ra 2 bang & vi tri khoang 800-900 bp, thi mau

chom chom lai lai khong c6 2 bang nay.
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0.89 Ne Nhin Cin The
b

|NB Nhin Bén Tre

1 |NV Nhin Vinh Long
0797 1¢  Jara Cin The
6 Java Bén Tre

IV Java Vinh Long

0,76

0,93 |TC Thii Cin The
|TB Thii Bén Tre

0,91

2 _{ I Indo

Tv Thai Vinh Long

0,72

T
.25 023 100

Hinh 2.13. Gién d6 phan nhanh ciia 8 gidng chém chém bing phwong phap
UPGMA

O hinh pho dién di ISSR 23, tai vi tri khoang 230 bp, chém chom lai Tién Cuong
lai thiéu mat mot bang trong khi cac mau chom chém khic déu c6. Tuong ty, gidng
chém chom rimg ciing ¢6 thé dugc nhan dién véi cac gidng chom chom khac nho moi
ISSR 23. Cu thé, tai vi tri 1100 bp, mau chom chom rung xudt hién mot bang da hinh
chi c6 & gidng nay, cac giéng khac déu khong xuét hién va dong thoi mau nay lai thiéu
mot bing tai vi tri khoang 850 bp, trong khi cac gidng khac déu c6. Két qua sau vj tri
bing da hinh nay c6 thé dugc xem nhu nhitng khao st co ban cua viée ung dung dau
phan tir ISSR 10 va ISSR 23 vao viéc nhan dién giéng chém chém lai Tién Cuong va
chém chém rimg rudt vang so véi cac gidng chom chom khac duge sir dung trong
nghién cuu.

4. Cay dau ha chau

Téng cong da thu duoc 12 mau dau (dau Ha Chau, dau do, dau xanh, dau vang,
dau Xiém) tir 2 tinh Hau Giang, Bén Tre va Thanh phd Céan Tho. Két qua thu mau

dugc trinh bay trong Bang 2.10.
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Bing 2.10. Cac miu dau di thu dugc

STT TEN PIA PIEM Ki HIEU N E
Vuon dau Thién An
1 Dau xanh (cai) ,Phong Dién, Hau DXAHG 9°50'34.22"  105°45'39.15"
Giang
Vuon trai cdy Vam
2 Dauvang(ca) Xang,PhongBiénCan  DDVX  gosg:3637  105%40°12.69"
Tho
Vuon trai cdy Vam
3 Dau Xiém (cai) Xang, Phong Dién Can DXVX 9959°36.32”  105°40°12.69”
Tho
Vuon trai cdy Vam
4 Ha Chau (duc)  Xang, Phong PBién Can DHCVX 9959°36.32”  105°40°12.69”
Tho
Vuon trai cdy Vam
5 Ha Chéau (cai) Xang, Phong bién Can CHCVX 9959°36.32”  105°40°12.69”
Tho
Vuon trai cdy Vam
6 Dau xanh (cai)  Xang, Phong Bién Can DXAVX 9959°48 36"  105°40°07.18”
Tho
7 Ha Chau (cai) O Moén, Can Tho CHCOM 10006159 4" 105°40'02.4"
8 Dau Xiém (duc) O Mon, Can Tho DDXOM1 10°06'59.4" 105°40'02.4"
9  Dau Xiém (duc) O Mon, Can Tho DDXOM?2 10°06'59.4" 105°40'02 4"
10 Dau Xanh (céi) Bén Tre DXABT  1001427.94” 106°10°11.48”
o Vuon trai cay 9 Hong,
11 Ha Chau (céi) Phong Dién, Cin Tho 1 9°59°4836”  105°40°07.18”
o  Vuon tréi cay 9 Hong,
12 Dau Vang (cai) DVOH  9059°48 36  105°40°07.18”

Phong Pién, Can Tho

87



4.1. Két qua phan tich vang trinh tw DNA mi vach

O céc vi tri nucleotide sb 393, 716, 723, 736,742, 743, 745, 747, 762, 767 va 768 cua

dau Ha Chau khac biét hoan toan véi cac mau dau con lai (Bang 2.11).

Bing 2. 11. So sanh trinh ty ciia ddu Ha Chau v6i cAc miu dau khic

Vi tri nucleotide

Mau
393 716 723 736 742 743 745 746 747 758 762 767 768 771
Dau ha
G T T C G A T C C G T G T A
chau
Dauvang A A - G A T C - G T - - C -
Dau xiém A A - G A T C - G ) - - C
Dau xanh A A - G A T C G T - - C -

Ghi chii: Dau cham “.” chi nucleotide twong dong véi nucleotide ctia mau dau

(132

tiéen. Déu chi vi tri nucleotide bi mat

Dua vao két qua trén, thﬁy duoc trinh tu ctia dau Ha Chau khac biét hoan toan
v6i cac mau dau dbi ching ¢ 11 vi tri nucleotide. Vung trinh ti apF-atpH ciing da xac
thuc thanh cong mot sé ciy thude trong nghién ctru cong bd trude day (Techen et al.,
2014). Qua d6 co thé ndi ving gen atpF-atpH ¢ kha ning duogc sir dung dé phan biét
dau Ha Chau véi cac giong dau khac.
O vung trinh tu psbK-psbl cho thay duoc su khac biét hoan toan giira trinh tu ctia dau
Ha Chau véi cac mau dau ddi ching tai vi tri nucleotide s6 94, 95, 113, 121, 215 va

431 (Bang 2.12).
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Biang 2.12. So sanh trinh ty ciia ddu Ha Chau véi cic miu dau d6i chirng

_ Vi tri nucleotide
Mau

54 94 95 113 121 215 244 249 289 291 301 431

Déau ha chau A C C C A A T T G T T A
Dau vang C G A A C G T
DAau xiém C AA A T G G . A C C T
Déu xanh C AA A T G G . A C C T

Ghi chii: Ddu chdm “.” chi nucleotide twong dong véi nucleotide ciia mau dau
tién. Ddu “-” chi vi tri nucleotide bi mat

Két qua phan tich trinh tu gen rbcL & cac mau dau cho théy, chi ¢6 vi tri nu 35
c6 thé phan biét duogc dau ha chau (nu A) va cac dau khac (nu C) (Bang 2.13).
Bang 2.13. So sanh trinh tw ciia ddu Ha Chau véi cic miu diu doi chirg & gen
rbcL

Vi tri nucleotide

Miu
35 65 101 113 302 511 523 526
Déu ha chau A A G G G T T A
Déau vang C . . . : - - -
Déau xiém C
Déu xanh C
Ghi chii: Ddu cham “.” chi nucleotide twong dong véi nucleotide ciia mau dau
tién. Dau “-” chi vi tri nucleotide bi mat

4.2. Pa dang di truyén dwa viao diu phan tir ISSR

Két qua dién di PCR ctia 8 mdi ISSR trén 12 mau déu, cho thdy c6 7 méi cho két
qua da hinh, moi ISSR 27 cho ra két qua don hinh. Tong sb bang duoc khuéch dai 1a
91 bang trong d6 c6 55 bang cho két qua da hinh (chiém ti 1¢ 60,44%), trung binh 6,88
bang da hinh cho mdi mdi. Két qua nay 1a kha t6t khi & nghién ciru cia Hoang Piang
Hiéu et al. (2016) khi sir dung 10 mdi ISSR trong viéc danh gia di truyén ¢ quan thé
Ba Kich nhung chi c6 6 mdi cho ra két qua da hinh.
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Trong 8 moi, mdi ISSR 03 thé hién sy da hinh giita cac mau cao (Hinh 2.14). Tat
ca cac bang dugc khuéch dai déu 1a bang da hinh (chiém ti 18 100%) va c6 chi s6 PIC
= 0,52 cao nhat trong cac mau . Trong lugng phan tir 16n nhat & kich thude khoang
850 bp va nhoé nhét khoang 220 bp. Hau hét & cac mau diu déu c6 su khéac biét vé sd
lwong bang va vi tri kich thude trén gel. Do d0, ¢6 thé str dung mdi nay cho cac nghién
ctru da dang trén cac giéng dau sau nay.

Ngoai ra, cac mdi ISSR 12, ISSR 22, ISSR 31, ISSR K1, ISSR K2 ciing cho thiy
sy da hinh rd nét, bang da hinh chiém ti 1¢ kha cao lan lugt 1a 54,55%, 63,64%,
69,23%, 68,75% va 55,56% (Hinh 2.15). Pic biét & hai mdi ISSR 22 va ISSR K2 ¢6
su khac biét so voi cac mdi con lai 1a chi 11/12 méiu dau dugc khuéch dai, mau dau
Xiém (Xi2) khong cho bing trén gel, ching to ca hai mdi ISSR 22 va ISSR K2 déu
khong bat cip voi DNA khudn tir mau dau nay hay noi cach khéc trén bo gen ciia mau
nay khong c6 trinh ty bo sung boi hai moi ISSR nay.

Con lai mdi ISSR K3 cho ra két qua da hinh nhung khong cao (chiém ti 18
22.22%) va ¢6 chi s6 PIC & mirc do thap (0,14), hau hét cac mau déu khuéch dai cho
s6 bang giéng nhau, chi c6 vai mau c6 sy khac biét nho (Hinh 2.16). Va moi ISSR 27
cho ra két qua don hinh & tit ca cac bang duoc khuéch dai (Hinh 2.17).

Chi s6 PIC cta 8 mdi ciing cho thiy sy da hinh kha cao ctia cac mdi khi 7 mdi
trong s6 d6 c6 chi s6 PIC dao dong tir 0,14 — 0,52 trong khi ¢ nghién ctru ciia Lé Y
Phung et al. (2018) trén cac giong Thanh tra thi chi s6 PIC cua cac moi ISSR duoc sir
dung ciia dao dong tir 0,26 — 0,37. Piéu nay cho thdy mic do da hinh cua cac giong
dau trong nghién ciru 1 kha cao. Mdi ISSR 03 ¢6 chi sé PIC = 0,52, 1a mdi ¢6 chi sb
PIC cao nhét trong cac mdi duge st dung, riéng mdi ISSR 27 do khong cho ra dugc

két qua da hinh nén méi nay c6 chi sé PIC = 0.
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9 10 11

1000 bp

500 bp

300

Hinh 2.14. Phé dién di san pham PCR ciia 12 miu diu véi mdi ISSR 03
(M. Thang chudn Bioline 100bp DNA Ladder, 1.HCI, 2.HC2, 3.HC3, 4. HC4, 5.X1,
6.X2, 7.X3, 8.X4, 9.Xil, 10.Xi2, 11.V1, 12.V2)

O mdi ISSR 03 cho ra két qua khuéch dai ¢ tit ca cac mau dau dugc thuc hién
phan tmg PCR. Kich thudc cua tat ca cac bang dugc khuéch dai dao dong tir 220 — 850
bp. Tat ca cac bang dugc khuéch dai & mdi nay déu 1a bing da hinh. Nhiing bang c6
kich thudc 320 bp khong co xuét hién & 4 mau dau Ha Chau (HC1, HC2, HC3, HC4)
ma chi xuét hién & cidc mau dau con lai. Con nhiing bang c6 kich thudc khoang 850 bp
thi chi xuat hién bang ¢ 3 mau dau Xanh (X2, X3, X4) va & cac gibng dau Xiém, dau
Vang thi chi c¢6 xuat hién bang & cy duc (Xi2, V2), con cac mau con lai thi khong
khong ghi nhan dugc c6 su xuat hién cia bang c6 kich thude nhu trén (Hinh 31).

Céc san pham PCR dugc khuéch dai & moi ISSR 13 duoc thé hién trén phd dién
di ¢ Hinh 2.15. Kich thudc ctua cac bang dugc khuéch dai dao dong tir 250 — 1050 bp.
Mdi nay tao ra duoc 6 bing da hinh va 5 bang don hinh. Nhitng bing c6 kich thudc
khoang 480 bp thi chi xuit hién & 2 miu dau Ha Chau (HC3, HC4) va 2 miu dau Xanh
cai (X1, X3) ma khong xuat hién ¢ cac mau con lai. Va & nhiing bang c6 kich thuéc
800 bp thi chi ghi nhan dugc su xuét hién & 3 mau dau Xanh (X2, X3,X4), 1 mau dau
Xiém cai (Xil) va & ca 2 mau dau Vang (V1, V2).
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Hinh 2.15. Phé dién di san pham PCR ciia 12 miu dau véi mdi ISSR 13
(M. Thang chudn Bioline 100bp DNA Ladder, 1.HCI, 2.HC2, 3.HC3, 4. HC4, 5.X1,
6.X2, 7.X3, 8.X4, 9.Xil, 10.Xi2, 11.V1, 12.V2)

O phé dién di cua moi ISSR 22 thi chi ¢6 11/12 mau dau dugce khuéch dai trén
gel dién di. Mau dau Xiém (Xi2) khong xuét hién bang trén gel. Con lai cai bang duoc
khuéch dai c6 kich thuéc ndm trong khoang 280 — 900 bp. O bang c6 kich thude 700
bp thi chi c6 mau dau Xiém cai (Xil) va ddu Vang duc (V2) c6 xuat hién bang.

Py

7 8 9 10 11 12

AT LEL LT Dl L
1000 bp :

.

500 bp .!."'ﬂ!ﬂi e

- —

Hinh 2.16. Pho dién di san pham PCR ciia 12 miu dau véi moi ISSR 22
(M. Thang chudn Bioline 100bp DNA Ladder, 1.HCI, 2.HC2, 3.HC3, 4.HC4, 5.X1,
6.X2, 7.X3, 8.X4, 9.Xil, 10.Xi2, 11.V1, 12.V2)
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1000 bp

500 bp

Hinh 2.17. Pho dién di san pham PCR ciia 12 miu dau véi mdi ISSR 31

(M. Thang chudn Bioline 100bp DNA Ladder, 1.HCI, 2.HC2, 3.HC3, 4. HC4, 5.X1,
6.X2, 7.X3, 8.X4, 9.Xil, 10.Xi2, 11.V1, 12.V2)

O mo6i ISSR 31 (Hinh 2.17) thi cac bang dugc khuéch dai c6 kich thude dao dong
tir 250 — 750 bp. Bang c6 kich thudc khoang 480 bp duoc ghi nhan 13 chi xuit hién &
cac mau cla giéng dau Ha Chau (HC1, HC2, HC3, HC4). Va bang c¢ kich thude 700
bp thi xuat hién & 4 mau dau Ha Chau, mau dau Xanh duc (X6) va mau dau Vang cai
(V1), con & tat ca cac mau dau con lai ko xuat hién bang c6 kich thude nhu trén.

Con ¢ mdi ISSR K1 thi két qua khuéch dai cho ra rat nhiéu bang trén pho dién di
¢6 kich thude dao dong tir 150 — 1000 bp. O ca hai kich thudc 900 bp va 1000 bp thi
déu khong co cho bang xuit hién ¢ 4 mau dau Ha Chau (HC1, HC2, HC3, HC4) va &
cic mau con lai déu c6 sy hién dién cia hai bang nay. Bang c6 kich thude 510 bp thi
chi xuét hién ¢ 1 miu dau Ha Chau (HC1), con lai cac mau khac thi khong xuét hién
bing. Va & bing c6 kich thudc 150 bp thi chi c6 4 mau dau Xanh va 1 mau dau Xiém

duc (Xi2) dugc ghi nhan 1a ¢6 sy hién dién con cai mau khac thi khong (Hinh 2.18).

1000 bp

500 bp

200 bp

Hinh 2.18. Pho dién di sain pham PCR ciia 12 miu diu véi moi ISSR K1
(M. Thang chudn Bioline 100bp DNA Ladder, 1. HCI, 2.HC2, 3.HC3, 4.HC4, 5.X1,

X2, 7.X3,8X4, 9.Xil, 10.Xi2, 11.VI1, 12.V2)
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Pho dién di ctia mdi ISSR K2 gidng véi mdi ISSR 22 ¢ chd miu dau Xiém (Xi2)
khong cho bang khuéch dai & trén gel dién di. Cac bang dwoc khuéch dai c6 kich thudce
tor 140 — 680 bp. O kich thuéc 600 bp thi chi ghi nhan dugc sy hi¢n dién bang & cac
mau dau Xanh (X2, X3, X4), dau Xiém cai (Xil) va dau Vang cai (V2) (Hinh 2.19).

9 10 11 12
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Hinh 2.19. Pho dién di san pham PCR ciia 12 miu dau véi moi ISSR
(M. Thang chudn Bioline 100bp DNA Ladder, 1.HCI, 2.HC2, 3.HC3, 4. HC4, 5.X1,
6.X2, 7.X3, 8.X4, 9.Xil, 10.Xi2, 11.V1, 12.V2)

O mdi ISSR K3 khuéch dai dugc cac bang c6 kich thude tir 200 — 700 bp, nhung
hau nhu 13 cic bang don hinh, c¢6 rat it bang da hinh. Bing da hinh thé hién rd nhét &
trén gel dién di 1a bing c6 kich thudc 550 bp khi chi ¢c6 4 miu dau Ha Chau (HCI,
HC2, HC3, HC4) duogc ghi nhan la c6 sy hi¢n dién ctia bang trong khi cac mau con lai

déu khong xuat hién bang nay (Hinh 2.20).

2 10 1112

1000 bp

500 bp

Hinh 2.20. Pho dién di sin pham PCR ciia 12 miu diu véi moi ISSR K3
(M. Thang chudn Bioline 100bp DNA Ladder, 1. HCI, 2.HC2, 3.HC3, 4.HC4, 5.X1,
6.X2, 7.X3, 8.X4, 9.Xil, 10.Xi2, 11.V1, 12.V2)
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Hinh 2. 21. Phé dién di sain phdm PCR ciia 12 miu diu véi moi ISSR 27

(M. Thang chudn Bioline 100bp DNA Ladder, 1.HC1, 2.HC2, 3.HC3, 4.HC4, 5.X1,
6.X2, 7.X3, 8.X4, 9.Xil, 10.Xi2, 11.V1, 12.V2)

Con moi ISSR 27 thi chi khuéch dai duoc cac bang don hinh va cac bang nay co

kich thudce dao dong tir 220 — 900 bp (Hinh 2.21).
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Hinh 2.22. Giin d6 phan nhém cic miu diu

Dua vao su khac biét ctia cic bang thé hién trén gel trong san pham PCR cho
théy 6 su khac biét vé mat di truyén gifra cac mau.

Gian do pha hé thé hién mdi trong quan di truyén gitta 12 mau dau dua vao 8
moi ISSR dugce sir dung

Dua trén gian do, cho thay su da dang di truyén giita 12 mau dau thé hién qua hé
s6 twong dong 1a 74% hay néi cach khac 12 miu dau nay c6 khoang cach di truyén 1a
26% (Hinh 2.22). Cac mau diu duoc chia thanh 3 nhom bao gom:

Nhom I: gdbm 4 mau dau Ha Chau (HC1, HC2, HC3, HC4) c6 hé sb twong dong
khé cao tir 0,875 - 1. Dic biét 1a gitra 2 mau dau Ha Chau HC3 (cai) va HC4 (duc) c6
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su trong dong nhau dén 100% thé hién khong c6 su khac biét giira gi6i tinh duc va cai
ciia 2 mau dau nay. Trong khi d6, 2 mau dau con lai 1a HC1 (cai) va HC2 (duc) c6 su
tuong dong nhau 1a 87,5% chung t6 rang van c6 sy khic biét doi chat gitta 2 mau dau
nay.

Nhém II: gdm cac mau dau Xanh, dau Xiém va dau Vang c6 hé sé twong dong tir
0,86 - 0,965. Trong nhom nay c6 thé phan ra thém cac nhom nhé khi cic mau dau
xanh duoc tach thanh 1 nhém riéng c6 hé sb twong déng nim trong khoang 0,89-
0,965. Nhém nay cho thay co6 sy khac twong ddi giita 2 mau dau Xanh 13 X3 (céi) va
X4 (dyc) khi chung c6 sy tuong dong 13 96,5%, c6 khoang cach di truyén 1a 3,5% giita
2 mau nay. Va & 2 mau dau con lai thé hién su khac biét rd hon cua X1 (cai) va X2
(duc) khi 2 mau dau nay c6 sy twong dong 1a 89%, co6 khoang cach di truyén 1a 11%
gitta 2 miu ndy. Va 2 mau dau Xiém (Xil) va dau Vang (V1) tach thanh 1 nhém riéng
c6 hé sd twong ddng 13 0,9. Trong khi d6 miu dau Vang (V2) lai bi phan thanh 1
nhanh riéng trong nhom II.

Nhom III: chi ¢6 mau dau Xiém (Xi2) voi hé s twong dong véi cac mau dau
khéc trong nghién ctru 1a 0,74.

Dua vao gian do trén, cho thy c6 su tac dong ciia moi truong 1én trinh tu cia
mot sé mau dau khi khong thé phan chia hoan toan cac gidng dau vao cac nhom khéc
nhau. Hai mau dau Vang 1a V1 (céi) va V2 (duc) c¢6 su twong dong 1a 86%, 14% la
khoang cach di truyén giita 2 mau nay. Pic biét 1a mau dau Vang (V1) lai c6 muc do
tuong dong véi mau dau Xiém (Xil) (90%) cao hon véi cung giéng dau Vang (V2)
(86%). Va sy khac biét rd nhat duoc thé hién 1a & mau dau Xiém (Xi2) (duc) khi duoc
tach ra thanh mot nhanh riéng trén gian d6 va c6 sy twong doéng voi mau dau Xi2 (cai)
chi 14 74%, khoang cach di truyén c6 dén tan 26% giita 2 mau nay. Con sb 26% ciing
1a khoang cach di truyén giita miu dau Xiém (Xi2) véi 11 miu déu con lai trén gian
d6. Piéu nay cho thiy c6 nhitng tic dong cia yéu té moi truong dén trinh ty gen cia
cdc mau dau din dén khi phén tich khong c6 duoc két qua twong dong cao trong ciing
gidng.

Céac miu dau Ha Chau cé hé sé twong dong v6i nhau kha cao nam trong khoang
tir 0,875 - 1 va nam chung & 1 nhom trén gian d6. Trong khi d6 & mot nghién ctru khac
vé da dang di truyén cta dau Baccaurea ramiflora Lour. ciia Ping Minh Khang
(2020) thi mirc d6 tuong doéng cua ciac mau khao sat chi 1a 0,78 va cac mau dau Ha

96



Chau duc va cai nam & 2 nhém riéng trén gian d6. Va mot nghién ciru khac cia
Chikmawati ef al. (2019) vé da dang di truyén trén cac miu dau Baccaurea angulata &
Indonesia ciing cho thidy muc do twong dong chi & mic 0,67. Piu nay chimg t6 cac
mau dau duoc sir dung dé khao sat trong nghién ciru ndy co sy bao tén di truyén cao
hon so véi cac mau dau duoc str dung trong cac nghién ciru trudc.

Céc mau dau Xanh c6 mdi quan hé vé di truyén gan giii voi ddu Xiém va dau
Vang hon dau Ha Chau, mirc d6 twong dong cta ddu Xanh véi dau Xiém va dau Vang
13 89% trong khi giita ddu Xanh va dau Ha Chau lai c6 d6 twong dong ¢ muc 81%.
Diéu nay chimg t6 ddu Ha Chéu c6 su khac biét so véi cac giéng dau con lai.

Két qua PCR cia 8 mdi ISSR trén 12 mau dau trong nghién ctru, tong s bang
dugc khuéch dai 1a 91 bang trong d6 c¢6 55 bang cho két qua da hinh (chiém ti 1é
60,44%), trung binh 6,88 bang da hinh cho mdi moi. Trong khi ¢ nghién ciru cua
Chikmawati et al. (2019) khi khao sat 25 moi ISSR trén 75 miu dau Baccaurea
angulata cho tong s6 bang khuéch dai dugc 13 234 bang trong d6 230 bang 1a bang da
hinh (chiém ti 1¢ 98,28%), véi trung binh 9,2 bang da hinh cho mdi méi.

Qua cac két qua trén, ta co thé thdy mot vai miu dau co do tuwong dong rat cao
1én dén 100%, tuy nhién gitra mot sé6 mau khac c6 do khac biét twong d6i cao & cap do

dudi loai. Ching té su da dang di truyén cua cac mau dau nghién ctru kha cao.
5. Cay mang cau xiém

Co 5 giong cay duoc st dung trong thi nghiém: mang cau ta, mang cau Xiém,
na, na DPai Loan va binh bat. Cac mau 14 duoc thu & cic vudn trai cdy, trai cAy giong

tai TP Can Tho, tinh Hau Giang va tinh Vinh Long (Bang 2.14).
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Bing 2.14. Danh sich cic miu dwgc sir dung trong thi nghi¢m

STT Tén mau Noi thu mau Kinh do Vi do Ky hiéu
méu
1 Binh bat Long My —  9°41°34.3”"N  105°35°37.1”E B-LM
Hau Giang
2 Ming cau ta Long My —  9°41°34.3"N  105°35°37.1’E  MT-LM
Héau Giang
3 Na Long My —  9°41°343”N  105°35°37.1”E N-LM
Héau Giang
4 Mang cau ta Phong Pién  10°00'03.6"N  105°40'08.3"E  MT-CT
— Can Tho
5 Na Phong Pién  10°00'03.6"N  105°40'08.3"E  N-CT
— Can Tho
6 Binh bat Phong Pién  10°00'03.6"N  105°40'08.3"E B-CT
— Can Tho
7 Ming cau Vinh Long  10°04°21.5”N 105°49°55.5”E MX-VL
Xiém
8 Ming cau Nga Bay—  9°49°48”"N 105°49°03”"E  MX-NB
Xiém Hau Giang
9 NaPaiLoan  NgdBay—  9°48°41.2”N  105°48°39.6’E NDL-NB
Hau Giang
10  Mang cau Phung Hiép 9°47°37.1"N  105°48°49.6”"E MX-PH
Xiém — Hau Giang
11  NabDaiLoan  Hiép Thanh 9°48°19”N 105°49°28”E  NDL-HT
— Hau Giang
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5.1. Két qua phan tich trinh tw DNA mi vach va SNPs

Két qua cho théy su da dang di truyén dugc thé hién 1o gifta cac loai khac nhau,
gé)m co 9 vi tri nucleotide khéac biét (SNPs) 6, 105, 111, 135, 202, 218, 219, 438, 441
(Bang 2.15). Trong do6, vi tri nucleotide 6, 105, 111 & trinh ty loai binh bat twong ing
1a T, T, C co su sai khac vdi loai mang cau va na la nucleotide C, A, T. Trong céc trinh
tu loai mang cau, ¢6 6 vi tri SNPs so vdi loai na 1a céc vi tri 135, 202, 218, 219, 4338,
441. Nucleotide ¢ cac vi tri tuong ing cua loai mang caula C, C, C, T, G, T khéc biét
sovoiloainalaT, A, T, C, A, C. Riéng mau na Pai Loan — Nga bay khong co su sai
khac & bat ki vi tri nucleotide ndo so véi loai mang cau. Két qua trén cho thdy kha
nang phan biét loai dua trén ving gen rbcL con thiéu hiéu qua & mot vai loai, diéu nay
phtt hop vé6i két luan cua Larranaga va Hormaza (2015) vé ma vach rbcL dung cho chi

Annona c6 hi¢u qua phan biét loai kém hon so v6i viung gen marK.

Bang 2.15. Két qua so sanh cac trinh tw rbeL ciia cac lodi ciy thudc chi Na

Vi tri
Tén trinh tu

6 105 111 135 202 218 219 438 441

B-LM T T C T C C C G T
B-CT
MT-LM C A T C T
MT-CT C A T C T
MX-VL C A T C T
MX-NB C A T C T
MX-PH C A T C T
N-CT C A T A T A C
N-LM C A T A T A C
NDL-NB C A T C . : T
NDL-HT C A T . . . . A C

Chil thich: (.): Vi tri nucleotide twong dong.
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Két qua thu duoc sau khi so sanh cac trinh ty ving gen 7poC1 cua cac loai
thudc chi Annona nghién ctru 1a 7 vi tri SNPs lan luot 1a 23, 136, 154, 184, 303, 399,
435 (Bang 2.16). Trong do, binh bat c6 2 vi tri 23 va 136 1a nucleotide G, C khéc biét
so v&i 2 loai con lai 12 nucleotide A, T. Cac mau mang clu c¢6 4 vi tri SNPs (154, 184,
303, 435) 1a cac nucleotide C, G, T, G tuong trng voi cac 2 loai khac 1a cac nucleotide
T, A, C, A. Trong cac mau na, & vi tri 399, mau na 13 nucleotide A va na Pai Loan 1a

nucleotide G.

Biang 2.16. Két qua so sanh cac trinh tw rpoC1 ciia cac loai cAy thudc chi Na

Vi tri
Tén trinh tu

23 136 154 184 303 399 435

B-LM G C T A C G A
B-CT
MT-LM A T C G T — —
MT-CT A T C G T G
MX-VL A T C G T G
MX-NB A T C G T G
MX-PH A T C G T G
N-LM A T A
N-CT A T A
NDL-NB A T
NDL-HT A T . : . _ _

Chil thich: (-): Vi tri khéng xudt hién nucleotide, (,): Vi tri nucleotide tirong dong.

Két qua nghién ctru da chi ra dugc 9 vi tri nucleotide khac biét clia ving gen rbcL &
cac loai thudc chi Annona. Trong d6 c6 3 vi tri c6 kha nang nhan dién loai binh bat, 2
vi tri dac trung cho loai mang clu, 4 vi tri ¢6 tiém nang nhan dién loai na. DPoi véi
vung gen rpoC1, két qua nghién ctru dd dwa ra 7 vi tri sai khac nucleotide. Trong dé c6
2 vi tri ddc trung cho loai binh bat, 4 vi tri ¢6 kha ndng nhan dién loai mang cu

5.2. Phan tich da dang di truyén bang diu phén tir ISSR
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San pham khuéch dai ciia moi ISSR 3 va ISSR 31 dugc dién di trén gel agarose
3%, da s6 cac mau cho phd bang rd, vi tri cac biang co su khac biét giira cac loai. Khi
so sanh v&i thang chudn cho thay kich thudc bang trai dai tir 1000 — 100 bp (Hinh 2.23
va Hinh 2.24).

700 bp

200 bp

Hinh 2.23. Két qua dién di san pham khuéch dai v6i mdi ISSR 3

M. Thang chudn 100bp, 1. Binh bat (Long My), 2. Méng cau ta (Long M7), 3. Na (Long M),
4. Méng cau ta (Can Tho), 5. Na (Can Tho), 6. Binh bat (Can Tho), 7. Méang cau Xiém (Vinh
Long), 8. Méng cau Xiém (Ngd Bay), 9. Na Padi Loan (Ngd Bay), 10. Méang cdu Xiém (Phung
Hiép), 11. Na Pai Loan (Hiép Thanh), (-). Poi chung am

Déi vai két qua dién di voi mdi ISSR 3, doan moi khuéch dai duoc tong cong
15 bang, trong d6 c6 8 bang da binh, chiém ti 1¢ 53,34%. Mang ciu xuit hién 4 bing
da hinh & vi tri 1an lugt 13 700 bp, 450 bp, 400 bp, 200 bp. Cac bang & vi tri 500 bp,
350 bp 14 2 bang da hinh dic trung cho binh bat. Na c6 2 bang da hinh & vi tri 1an luot

1a 425 bp va 300 bp.
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500 bp

Hinh 2.24. Két qua dién di san pham khuéch dai véi mdi ISSR 31

M. Thang chudn 100bp, 1. Binh bat (Long My), 2. Méng cau ta (Long My), 3. Na (Long M),
4. Méng cau ta (Can Tho), 5. Na (Can Tho), 6. Binh bat (Can Tho), 7. Méang cau Xiém (Vinh
Long), 8. Mang cau Xiém (Ngd Bay), 9. Na Pai Loan (Ngé Bay), 10. Mang cau Xiém (Phung
Hiép), 11. Na Pai Loan (Hiép Thanh), (-). Péi chitng dm

Dbi voi két qua dién di véi moi ISSR 31, doan moi khuéceh dai duoc tong s6 18
bang, trong do c6 12 bang da hinh, chiém ty 1€ 66,67%. Céc bang ¢ vi tri 1100 bp,
1000 bp, 800 bp, 425 bp, 350 bp 14 4 bang da hinh dic trung cho binh bat. Mang cau
xudt hién 6 bang da hinh & vi tri 1an luot 1a 900 bp, 800 bp, 725 bp, 525 bp, 375 bp,
275 bp. Na ¢6 2 bang da hinh & vi tri 1an luot 12 300 bp va 225 bp.

Gian d6 phan nhanh (Hinh 2.25) dugc xdy dung dya trén hé sd twong dong,
trong d6 7 mAu phén ra lam 2 nhanh chinh véi hé s6 trong déng ndm trong khoang tir
0,48 dén 0,77. Gian d6 phan ra thanh 2 nhom 16n (I va II). Nhom I phan thanh 2 nhom
nho: I, ¢6 2 miu (binh bat — Can Tho va binh bat — Long M§) vé6i hé s6 twong dong
66,50% va Ip c6 2 mau (na — Can Tho va na Pai Loan — Ngi Bay) véi hé sd tuong
dong 13 59,50%. Nhom II ciing dugc chia thanh 2 nhém nhé: 1T, gdm 2 mau (ming cau
ta — Can Tho va ming cau Xiém — Nga Bay) véi hé sé twong dong cao nhét 1a 77,00%
va I, gdm 1 miu ming cau Xiém — Vinh Long. Méng cau Xiém — Vinh Long so véi 2

mau ming cau co hé sb trong dong 13 69,50%.
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BIM

L

B-LT

NLT

Iy

NDL-NB

MT-CT

1L,

II MX-NB

I,

MH-VL

Hinh 2.25. Giin d6 phan nhanh ciia cac loai ciy thudc chi Na qua phan
tich diu phan tir ISSR bing phan mém NTSYSpc 2.10
Két qua trén cho thdy ISSR phu hop dé danh gia dic tinh cta ba loai Annona va
¢6 su khac biét dang ké vé da dang di truyén gitta cac loai. Piéu nay giéng véi nghién
ctru cia Ahmad et al. (2010) rang nhin chung céc loai Annona c6 su da dang gitta cac
loai nhiéu hon 14 sy da dang ctia cac giéng cung loai.
6. Cy quyt hong Lai Vung

Tong cong da thu duoc 11 mau quyt (quyt hong va quyt duong) tir 3 tinh Pong Thap,
Tién Giang va TP. Can Tho. Két qua thu mau duoc trinh bay trong Bang 2.17.
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Bang 2.17. Két qua thu miu quyt trong nghién ciu

STT Giong  PDia diém thu mdu  Ki hi¢u Kinh d¢ Vi d¢
quyt mau
1 Quyt hong Long Hau, Lai  QHLH 10°24°03.37” 106°13°43.25”
Vung, Pong Thap  (DT)
2 Quyt hong Vinh Théi, Lai QHVL  10924°03.37” 106°13°43.25”
Vung, Dong Thap (DT)
3 Quythéng  Tan Thanh, Lai QHTT  10°22°18.79” 105°56°47.35”
Vung, Pong Thap (DT)
4 Quythéng  Tan Phuéc, Lai QHTP  10921°25.74” 105°56°25.34”
Vung, Pong Thap (DT)
5 Quyt Lai Vung, Dong QDDT  10921°25.74” 105°56°25.34”
duong Thép
6 Quythong  Phong Dién, Can QHPD  10°02°44.13” 105°50°09.04”
Tho (CT)
7 Quythéng  Vuon Vam Xéng,  QHVX  [0903°22.16” 105°50°48.19”
Cai Rang, Can Tho  (CT)
8 Quyt h@)ng Cai Rang, Can Tho QHCR 10°02°44.13” 105°50°09.04”
(CT)
9 Quyt Can Tho QDCT  10°03°22.16” 105°50°48.19”
dudng
10 Quyt Cho Gao, Tién QDCG  9959°4836” 105°40°07.18”
duong Giang (TG)
11 Quyt Cai Be, Tién Giang QGCB 9°59°36.32”  105°40°12.69”
duong (TG)

6.1. Két qua phan tich trinh twv DNA mi vach va SNPs

Dua vao két qua phan tich trinh tw ving ITS ¢ Bang 2.18 cho thiy ¢ 14 vi tri khéc

nhau gitra quyt hong va cac giong quyt khac. Céc vi tri SNPs c6 thé dung nhan dién
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quyt hong Lai Vung véi cac quyt khac gom 571, 573, 610, 616, 618, con cac vi tri con
lai chi phan biét dugc quyt hong va quyt duong. Trong nghién ctru cua Gonzalez et al
(2009), trong sb 285 loai dugc chon dé khao sat & rung Amazonian, & vung gen ITS
phan biét dugc 41%. Tuong tu, vung gen ITS cling phan biét dugc 50% céc loai lan
hai An Do (Parveen et al., 2012). Trong nghién ctru ciia Newmaster et al (2006), ITS
da duoc khuyén nghi st dung lam DNA ma vach cho thuc vat vi sy nhan dién cao ¢
murc do loai.

Bang 2.18. Vi tri khac biét trén trinh tw DNA ciia gidng quyt hong & viing
gen ITS so véi cac giong khac

Vi tri nucleotide

M 383 388 407 542 551 571 573 575 592 610 616 618 627 628
Quythong G G G G C C Cc cCc T C C
Quyt duwong G G - . T G G - - -
FJ641932.1 G - . G G - - -
FJ641932.1 G - T G G - - -
HQ893877.1 G - . G G - - -
MF155026.1 G - . G G - C T
MH7127281 . . . . G - T . G G - - -

Ghi chu: dau cham “.” chi nucleotide twrong dong vdi nucleotide cia mau dau

¢ 9

tién; ddu chi vi tri nucleotide bi mat

Cho thiy sy da dang di truyén thé hién & cac gidong khac nhau, bao gom 13 vi tri co
khac biét. it biét, & giébng quyt hong c6 thé nhan dién nhanh bdi sy khac biét &
nucleotide vi tri 108 (quyt hong 13 nu G, cac giéng con lai bi dot bién mat diém), vi tri
834 (quyt hong 1a nu G, cac gidng con lai bi dot bién mat diém), vi tri 841 (quyt hong
1a nu C, cac gidng con lai 1a nu A). Két qua duoc thé hién qua Bang 2.19. Nguyén Ba
Phu (2011), da khuéch dai thanh cong quyt dudng c6 hot va khong hot Lai Vung &
ving gen matK, tuy nhién khong phan biét dugc 2 gidng nay ¢ ving gen marK.

Lahaye et al (2008), da khao sat hon 1036 loai thuc vat & Mesoamerican (Trung bo
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Chau M¥), két qua 12 marK c6 kha ning nhan dién dugc twong dbi cao (80,56%). Tuy

nhién khi két hop marK va trnH-psbA thi kha ning nhan dién hiéu qua hon (trén 90%).

Bang 2.19. Vi tri khac biét trén trinh tw DNA ciia giéng quyt hong & viing
gen matK so véi cac gidng khac

Vi tri nucleotide

169 170 171 172 173 174 175 176 177 290 834 841
108

Quyt hong G T T T T T T T T G G C
Quyt duong - -
FJ641932.1 - - - - - e e e -
FJ641932.1 - G -
HQ893877.1 - G -
MF155026.1 - G -
MH7127281 - G -

Ghi chii: dau chim “.” chi nucleotide twong ddng v4i nucleotide ctia mau dau
tién; ddu “-” chi vi tri nucleotide bi mat

Vung trinh tu atpF-atpH, rbeL, rpoCl, ycflb va psbK-psbl khong thé dung dé
nhan dién quyt hong va quyt dudng vi trinh tu DNA cta hai giéng trén khong co su
khéc biét & ving gen nay. Vung gen nay khong dugc chon [am DNA ma vach do c6 do
bao t6n cao v&i gidng quyt. Trong nghién ctiru cia Lé Thanh Huong ef al (2017), vé
cac loai Sam thi cho két qua ti 16 twong ddng gitra cac mAu nghién ciru cao (99.27%),
do d6 vung trinh ty atpF-atpH khong duoc dé xuat dung dé phan biét cac loai Sam.
Trong nghién ciru cua Kim et al (2015), da dé xuat str dung ving gen atpF-atpH 1am
DNA ma vach, sau khi ving gen nay phan biét duoc 100% 28 mau cua 4 loai thudc ho
hoa lan Han Quéc. Tuy nhién, ving gen nay lai khong thich hop dé lam DNA ma vach
dé nhan dién phong lan Holcoglossum (Hao, 2010) va khong thich hop dé giai cac
trinh ty hai chiéu (CBOL, 2009). Vung psbK-psbl c6 kha ning nhan dién tét & mirc do
loai nhung lai co ti 1€ khuéch dai thanh cong trinh tu thép va gap kho khan trong vi¢e

giai trinh tu hai chiéu (CBOL, 2009). Néu khéc phuc duoc nhitng han ché trén, day 1a
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ving gen tiém nang dé nhan dién hoa lan (Kim ef al., 2014). Ving rbcL c6 kha ning
nhén dién tot & cfip do chi, nhung lai khong thé hién kha nang nhan dién tdt & murc do
loai d6i vé6i thuc vat (Von Crautlein et al., 2011). Vung rbcL khong dugc va chudng vi
trinh tu qua dai va chtra cac ving bao ton cao (Wu ef al., 2010). Tuy nhién, rbcL lai
dugc danh gia cao trong viéc két hop nhiéu DNA ma vach (Singh et al., 2012). Lee et
al (2012), da st dung doan gen rpoC1 dé xac dinh ciy sim Han Qudc. Poan gen
rpoC1 ciing duoc sir dung dé dinh danh cdy sim dat trong nghién ctru ctia Nguyén
Kiéu Linh et al (2017). Tuy nhién, theo Jin et al (2020) thi & trinh tw gen 7poC1 khong
c6 su phan biét gitta cac mau & chi Dendrobium trong nghién ciru ctia ho.
6.2. Két qua phan tich da dang di truyén dua vao diu phan tir ISSR

Két qua kiém tra PCR v6i moi ISSR cho thay céac giéng c6 xuat hién cac bang da
hinh thé hién duoc sy da dang di truyén giita cac gidng va két qua nay c6 thé sir dung
dé xay dung so d6 pha hé.

Két qua kiém tra PCR véi mdi ISSR duogc thé hién qua cac Hinh 2.26, 2.27, 2.28

Hinh 2.26. Két qua dién di PCR véi moi ISSRK1

1. QHLH (DT), 2. OHVT (DT), 3. OHTT (DT), 4.QHTP (DT), 5. ODDT, 6. OHPD
(CT), 7. OHVX (CT), 8. OHCR (CT), 9. ODCT, 10. ODCG (TG), 11. ODCB (TG)
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Hinh 2.27. Két qua dién di PCR v6i moi ISSRK2

1. OHLH (DT), 2. QHVT (DT), 3. OHTT (DT), 4.QHTP (DT), 5. ODDT, 6. QHPD
(CT), 7. OHVX (CT), 8. QHCR (CT), 9. ODCT, 10. ODCG (TG), 11. ODCB (TG)

Hinh 2.28. Két qua dién di PCR véi mdi ISSRK3

1. QHLH (DT), 2. QHVT (DT), 3. QHTT (DT), 4.QHTP (DT), 5. ODDT, 6. QHPD
(CT), 7. OHVX (CT), 8. QHCR (CT), 9. ODCT, 10. ODCG (TG), 11. ODCB (TG)

Két qua kiém tra ISSR cho thiy c6 15 bang dugc tao ra, trong d6 c6 11 bang da

hinh chiém ty 1& 73,33%. S6 bang mdi doan mdi ISSR dat tir 4 dén 6 bang, trung binh
mdi moi dat 5 bang. Tur két qua dién di cho thiy, ISSR K1 c6 5 bing DNA duoc
khuéch dai, trong d6 chi c6 1 bing da hinh (chiém ty 1& 20%), con lai 4 bang dong
hinh (chiém ty 1& 80%). Dbi vai mdi ISSR K2, ¢6 6 bang DNA duoc khuéch dai, trong
d6 tat ca cac bang déu 1a bang da hinh (chiém ty 18 100%), thé hién tinh da hinh cao

v6i cac miu nghién ctru. Dbi v6i moi ISSR K3, ¢o 4 bang DNA duoc khuéch dai,
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trong d6 tat ca cac bang déu 1a bang da hinh (chiém ty 18 100%), thé hién tinh da hinh
cao véi cac mau nghién ciru.

Tir két qua ly trich DNA, ¢6 11 miu dugc chon dé thuc hién phan tng PCR véi 3
doan mdi ISSRK1, ISSRK2, ISSRK3 va xir 1y s6 liéu ma hoa dudi dang hé sé nhi
phan 0:1. Sau d6 duoc xtr Iy bang phan mén NTSYSpc2.1 va xdy dung dugc gian dd
pha hé thé hién mdi tuong quan di truyén gitta cic mau, dugc trinh bai trong Hinh

2.29.

B23
B2 '
[ B2.2 QuTT
B QEVX
- B2.1
Bl QHED
A

Hinh 2.29. So' @6 pha hé moi twong quan di truyén dua vao dau phén tir ISSR

Mirc d6 tuong dong phan anh mutc do di truyén cua cac giéng véi nhau. Hai
gidng c6 murc d6 twong dong cang 16n thi cang gan nhau vé mit di truyén va nguoc lai,
hai giéng c6 mirc d6 trong dong cang thap thi cang xa nhau vé mit di truyén.

Tir két qua xay dung gian d6 pha hé ISSR cho thiy, mirc d6 twong ddng cua cac
mau bién thién tir 0,49 dén 1,00. Tai mic do tuong déng 0,49 chia thanh 2 nhanh
chinh (nhanh A va B) va nhiéu nhanh phy (nhanh B1 va B2).

O nhanh A, chi ¢6 duy nhat mau QDDT.

Nhanh nho B1 bao gém cac mau: QDCB va QHPD, véi d6 twong déng la 1,00.

Nhéanh nho B2 c¢6 mic do twong dong tir 0,75 dén 1,00. Bao gém cic mau:
QHCR, QDCB, QHVX, QHTT, QHTP, QDCT, QHVT, QHLH. Trong nhanh nhé B2
lai chia thanh nhiéu nhanh nhé khac (B2.1, B2.2, B2.3). O nhanh B2.1 bao gdm céc
mau: QHCR, QDCB, QHVX. O nhanh B2.2 bao gdm cac mau: QHTT, QHTP. O
nhanh B2.3 bao gébm: QDCT, QHVT, QHLH. Nhanh B2.1 va B2.2 ¢6 muic d tuong
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d6ng v6i nhau 1 0,93. Nhanh B2.3 ¢6 mirc d twong dong véi B2.1 va B2.2 13 0,9. Két

qua khuéch dai DNA véi moi ISSR nay phut hop véi két qua nghién ctru cua Tran Thi

Thu Thuy (2016) da thyc hién trén cam quyt Viét Nam. Hé sé twong ddng ciing phu

hop v6i nghién ciru trén (0,49 dén 1,00 so voi 0,57 dén 0,98).

7. Cy sau riéng Ri-6

Mau 14 sau riéng duoc thu tir cac tinh Tién Giang, Bén Tre, Vinh Long va Can

Tho c6 ky hiéu va noi thu nhan (Bang 2.20). Riéng mau 14 dau dong siu riéng Ri-6

dugc thu ¢ Vién Cay an qua mién Nam.

Bang 2.20. Vi tri va ki hiéu ctia 20 miu 14 siu riéng dung trong nghién ciru

. i TQA DO ) ,
TEN MAU § PIA PIEM THU KY HIEU
KINH PO VipOQ
10°07'49.8"N  106°04'53.9"E  Mang Thit - Vinh Long R6-VL
10°19'29.0"N  106°07'25.6"E  Cai Lay - Tién Giang R6-TG
] 10°15'48.7"N  106°06'49.8"E  Cho Lach - Bén Tre R6-BT
RI
9°59'43.4"N 105°38'47.4"E  Phong Pién - Can Tho R6-CT
R6-
10°23'50.6"N  106°16'46.6"E Vién CAQMN
VCAQMN
10°16'20.3"N  106°00'16.3"E  Long Ho - Vinh Long MT-VL
MONTHONG 10°19'29.0"N  106°07'25.6"E  Cai Lay - Tién Giang MT-TG
9°59'43.4"N  105°38'47.4"E  Phong Dién - Can Tho MT-CT
Viing Liém - Vinh
10°10'36.9"N  106°06'48.8"E KQX-VL
KHO QUA Long
XANH 10°16'13.9"N  106°14'342"E  Chau Thanh - Bén Tre =~ KQX-BT
9°59'43.4"N  105°38'47.4"E  Phong Pién - Can Tho  KQX-CT
o 10°18'27.9"N  106°15'52.2"E  Chau Thanh - Bén Tre 9H-BT
CHIN HOA : :
9°59'43.4"N  105°38'47.4"E  Phong Dién - Can Tho 9H-CT
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SUA HAT 10°16'13.9"N

106°14'34.2"E

Chau Thanh - Bén Tre

SHL-BT

LEP 9°59'43.4"N

105°38'47.4"E

Phong Dién - Can Tho

SHL-CT

CHUONG 10°18'21.1"N

106°07'03.2"E

Cai Lay - Tién Giang

CB-TG

106°14'34.2"E

Chau Thanh - Bén Tre

CB-BT

106°14'34.2"E

Chau Thanh - Bén Tre

BI-BT

BO 10°16'13.9"N
Bi 10°16'13.9"N
MUSANG

10°16'20.9"N
KING

106°00'16.3"E

Long Hb - Vinh Long

MK-VL

SAUHUU 10°19'29.0"N

106°07'25.6"E

Cai Lay - Tién Giang

6H-TG

7.1. Két qua phan tich trinh twv DNA mi vach va SNPs

Qua két qua phan tich va so sanh 14 trinh ty dya trén vung ITS, c6 do dai dao

dong tir 600 - 700 bp sau khi dugc hi€u chinh. Phat hién 6 SNPs giita cac trinh ty cua

cac mau sau riéng. Trong do c6 mot SNP dac trung cho gidong sau riéng Ri-6 1a vi tri

444, § sau riéng Ri-6 1a G trong khi cac giong con lai 1a C (Bang 2.21).

Bang 2.21. Bang cac vi tri SNPs trong trinh tu nucleotide dua trén vung ITS

cua cac giong sau riéng

Mau

Vi tri nucleotide

8 444

583 614 717

718

Sau riéng Ri-6

Sau riéng Monthong
Sau riéng Chin Héa

Sau riéng Kho qua xanh
Sau riéng chudng bo
Sau riéng sira hat 1ép
Sau riéng bi

Sau riéng 6 Hiru

a a6 a a6 a a a6 a

G G C

Ghi chii: Ddau “-“ la nucleotide bi mat, déiu

trén trinh tu cua Ri-6

“.” La nucleotide giong voi nucleotide
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Két qua cho thdy c6 9 SNPs, trong cac trinh tu cua gidng Ri-6, co 6 vi tri khac
biét & giéng nay. Vi tri 662 cia trinh ti Ri-6, sau khi kiém tra peak cho thiy nu G c6
tin hiéu thap. Tuy nhién van thé hién dugc su khac biét véi cac vi tri trinh ty con lai.
Vi tri 739 va 740 cua trinh tu Ri-6, sau khi xem tin hi¢u peak & vi tri 760, 761 trén
Chromatogram cho thay chi xuat hién dinh cho mét nu A nén hai vi tri nay c6 thé do
dot bién. Vi tri 759 cling ¢ trinh tu Ri-6 1a nu G céc trinh ty khac 1a nu T, sau khi kiém
tra cho thay tin hiéu nu G chua tét va bi nhidu. Vi tri 780 xuét hién nu C trén trinh tu
Ri-6 céc trinh ty con lai 1a nu G, kiém tra peak cho thdy tin hiéu nu C thip nhung
khong c6 tin hiéu nhidu bén duéi. Trong trinh tu gibng Chin Hoéa, cho thiy 2 diém
khong xuét hién nu 1a 750 va 763, sau khi kiém tra peak (doan trinh ty 765 — 805) tin
hiéu kha tot cac peak co6 dinh cao va phan biét dugc cac nu, nén day co thé 1a hai vi tri
d6t bién cho thay dugc khac biét cta gidng Chin Hoa voi cac gidng con lai. Trinh tu
cac giéng Stra Hat Lép, cho théy c6 2 vi tri khac biét. Vi tri 798 xuét hién sai khac
gitta nu G va T, nén trinh ty Stta hat 1ép nén dugc thay thé bé“tng ky tu K. Trinh tu sau
riéng 6 Hiru xuat hién sai khéc tai vi tri 793 1a nu G céc trinh tu con lai 1a nu C, kiém
tra cho thay tin hiéu nu G thap nhung c6 tin hiéu ciia nu A bén dudi ma khong phai 1a
nu C.

Qua két qua so sanh va kiém tra d6i chung giita 17 trinh tu ving gen marK c6 do dai
khoang 800 bp. Tim duoc mot sd vi tri sai khac giita céc trinh ty trong cing giéng Ri-
6 (R6_CT, R6_ VCAQMN), gibng Sita Hat Lép (SHL BT) va ca hai thé cua giéng
Chin Hoa (9H-BT) va giéng Sau Hitu (6H_TG). Trong cac diém sai khac chua tim
duogc vi tri ddc trung cho gidng sdu riéng Ri-6 nén van chua thé nhan dién dugc gidng
sdu riéng Ri-6 v6i cac gidng sau riéng dugc st dung trong nghién ctru. Tuy nhién, co
thé nhan dién duogc hai ca thé Chin Héa_Bén Tre va Sau Hﬁ:u_Tién Giang. Qua két
qua phan tich cho thiy su da dang trong trinh ty ving gen matK giita cac ca thé siu

riéng voi nhau (Bang 2.22).
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Bang 2.22. Bang cac vi tri SNPs trong trinh ty nucleotide dua trén gen

matK cta cac giong sau riéng

Vi tri nucleotide

Miu
662 739 740 750 759 763 780 793 798
Siu riéng Ri-6 G T G C T A G A T
Siu riéng Monthong C

Sau riéng Chin Héa . . . . . . -

Sau riéng Kho qua xanh . . - - - -

Siu riéng chudng bo . - . . . . . . K
Siu riéng sira hat 1ép

Sau riéng bi

Siu riéng 6 Hiru : : : : : : . G

Ghi chii: Dau “-* la nucleotide bi mdt, dau “.” La nucleotide giong véi nucleotide
trén trinh tu cua Ri-6

Sau khi phan tich bang phan mém BioEdit do khong c6 su khac biét trong trinh ty giita
20 giéng sau riéng trong nghién ctru, nén chi sir dung mot trinh tu dai dién cho cac
mau dé so sanh véi co s dir liéu trén NCBI. Két qua khi so sanh bang coéng cu
BLAST cho thay do tuong ddng 99.78% véi cac loai Durio zibethinus véi do bao phu
100% & trinh ty ving gen rpoC1 véi cac ma s6 (MG138151.1 va MT321069.1).

7.2. Két qua dién di san pham PCR véi dau phan tir ISSR

ISSR trong phan ng PCR trén DNA ciia bo gen thu dugc tir cac mau 14 sau
riéng. San pham PCR duoc dién di trén gel agarose 2.5%. Két qua, san phdm cua 2
moi (ISSR31 va ISSRK1) khong khuéch dai duoc trong tit ca cac mau hoic khong
hoan toan, hoic do san pham qué it khong thé ghi nhan dugc két qua. Con lai pho dién
dién di coa 5 modi (ISSRO3, ISSR13, ISSR22, ISSRK1 va ISSRK?2) duoc tiép tuc sir
dung dé phan tich mdi quan hé di truyén ctua 20 mau siu riéng (Hinh 2.30, 2.31 va

2.32).
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R2 R4 RS M1 M2 M2 Kl

Hinh 2.30. Két qua dién di san pham PCR véi mdi ISSR03

M. Thang chudn 3 kb, R1. Ri-6 (Vinh Long), R2. Ri-6 (Tién Giang), R3. Ri-6 (Bén Tre), R4.

Ri-6 (Can Tho), R5. Ri-6 (Vién Cdy an qua mién Nam), M1. Monthong (Vinh Long), M2.
Monthong (Tién Giang), M3. Monthong (Can Tho), K1. Khé Qua Xanh (Vinh Long).

51

'LJ 3

3000 bp
1000 bp

—
L
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Hinh 2.31. Két qua dién di san pham PCR véi mdi ISSR03
M. Thang chudn 3 kb, K2. Khé Qua Xanh (Bén Tre), K3. Khé Qua Xanh (Can Tho),
HI. Chin Héa (Bén Tre). H2. Chin Héa (Can Tho), S1. Sita Hat Lép (Bén Tre)

114



M R1 R2 R3 R4 RS M1 M2 M3 K1 K2 K3 H1 H2 S1 S4 ()

'

3000 bp _ :
1000 bp ' A “

]
—
—
J—

—_

—
-—
—_

Hinh 2.32. Két qua di¢n di san phAm PCR véi mdi ISSR13
M. Thang chudn 3 kb, R1. Ri-6 (Vinh Long), R2. Ri-6 (Tién Giang), R3. Ri-6 (Bén Tre), R4.
Ri-6 (Can Tho), R5. Ri-6 (Vién Cdy an qua mién Nam), M1. Monthong (Vinh Long), M2.
Monthong (Tién Giang), M3. Monthong (Can Tho), K1. Khé Qua Xanh (Vinh Long), K2. Khé
Qua Xanh (Bén Tre), K3. Khé Qua Xanh (Can Tho), H1. Chin Héa (Bén Tre). H2. Chin Héa
(Can Tho), S1. Sita Hat Lép (Bén Tre), S4. Sita Hat Lép (Can tho), (-). Poi chitng dm.

K3 HL H2 51 54

= =
e — -

800 bp

Hinh 2.33. Két qua di¢n di sin pham PCR véi mdi ISSR22
M. Thang chudn 3 kb, R1. Ri-6 (Vinh Long), R2. Ri-6 (Tién Giang), R3. Ri-6 (Bén Tre), R4.
Ri-6 (Cdn Tho), R5. Ri-6 (Vién Cady dn qud mién Nam), M1. Monthong (Vinh Long), M2.
Monthong (Tién Giang), M3. Monthong (Can Tho), K1. Khé Qua Xanh (Vinh Long), K2. Kho
Qua Xanh (Bén Tre), K3. Khé Qua Xanh (Can Tho), HI. Chin Héa (Bén Tre). H2. Chin Héa
(Can Tho), S1. Sita Hat Lép (Bén Tre), S4. Sita Hat Lép (Can tho), (-). Péi chirng dm.
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1500 bp

700 bp

Hinh 2.34. Két qué dién di san pham PCR v6i mbi ISSRK2
M. Thang chudn 1kb, R1. Ri-6 (Vinh Long), R2. Ri-6 (Tién Giang), R3. Ri-6 (Bén Tre), R4. Ri-
6 (Can Tho), R5. Ri-6 (Vién Cdy an qud mién Nam), M1. Monthong (Vinh Long), M2.
Monthong (Tién Giang), M3. Monthong (Can Tho), K1. Khé Qua Xanh (Vinh Long), K2.
Khé Qua Xanh (Bén Tre), K3. Khé Qua Xanh (Can Tho), HI. Chin Héa (Bén Tre).
H2. Chin Héa (Can Tho), S1. Sita Hat Lép (Bén Tre), S4. Sita Hat Lép (Can tho), (-).
Doi chitng dm.

2 R3 R4 R5> M1 M2 M4 K1 K3 K4 H1 H2 51

Hinh 2.35. Két qua di¢n di sin pham PCR véi mbi ISSRK3
M. Thang chudn 3 kb, R1. Ri-6 (Vinh Long), R2. Ri-6 (Tién Giang), R3. Ri-6 (Bén Tre), R4.
Ri-6 (Cédn Tho), R5. Ri-6 (Vién Cay dn qud mién Nam), M1. Monthong (Vinh Long), M2.
Monthong (Tién Giang), M3. Monthong (Can Tho), K1. Khé Qua Xanh (Vinh Long), K2. Kho
Qua Xanh (Bén Tre), K3. Khé Qua Xanh (Can Tho), HI. Chin Héa (Bén Tre). H2. Chin Héa
(Can Tho), S1. Sita Hat Lép (Bén Tre), S4. Sita Hat Lép (Can tho), (-). Déi chimg ém.

Theo két qua Bang 2.23, ¢6 tong s6 57 phan doan dugc nhéan 1én vé6i trung binh
11,4 bang/doan moi. Trong d6 c6 40 phan doan da hinh chiém ti 1& 72%. S6 luong
bang da hinh dao dong tir 6 (ISSR22) dén 20 (ISSR13) véi trung binh dat 8, kich thudce
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cac bang dao dong trong khoang 200 - 2500 bp. Trong sd 5 chi thi cia nghién ctru nay,
ISSR13 cho nhiéu phan doan nhat véi 20 phan doan, trong d6 c6 11 phan doan da hinh
chiém 65%, ké dén 1a ISSRK2 cho 15 phan doan véi 11 phan doan da hinh chiém
73,3%. Con lai ISSR22, ISSRK3 va ISSR03 cho s6 phan doan thap hon lan luot 13 6,7
va 9. Két qua nay cao hon trong mot nghién ctru tuong tr trén sau riéng ctia Vanijajiva
(2012), vo1 5 chi thi ISSR da khuéch dai duogc 50 phan doan, c6 kich thudc tur 50-
2000bp va c6 19 phan doan da hinh chiém 38%. So sanh v6i quan thé 55 gidng siu
riéng dugc nghién ctru & Indonesia ciia Angeliena et al. (2019), da sit dung 11 doan

mdi ISSR cho 83 alen da hinh (93,25%).

Bang 2.23. Két qua 5 mdi dwoc phén tich sy da dang giira 20 gidng siu riéng

TT  Primers  Tongso bing DNA Bing da hinh  Til¢ da hinh (%)

1 ISSR03 9 6 66,7
2 ISSR13 20 13 65,0
3 ISSR22 6 5 83,3
4  ISSRK2 15 11 73,3
5  ISSRK3 7 5 71,4
Tong cong 57 40
Trung binh 11,4 8 72,0

Tu phé dién dién di cac phan doan dugc ma hoa dudi dang hé s6 nhi phan 0:1.

Sau d6 duoc xir Iy bang phan mém NTSYSpc2.10 thu duoc hé sé twong dong cua 20
gidng sau riéng. Su khac biét cua 20 gidng sau riéng dugc ghi nhan dya trén sy da hinh
vé kiéu gen duoc khuéch dai bai 5 moi ISSR c6 hé s6 tuong dong dao dong trong
khoang 0,61-0,97. Cay phan loai dugc xay dung dua trén h¢ $b tuong déng vol
phuong phap UPGMA (Hinh 2.36). Dya vao gian d6 hinh cay, 20 miu sau riéng dugc
chia thanh 5 nhom chinh va nhiéu nhém phu nhu sau:

- Nhém I: Gém 3 miu thudc cing gidng Ri-6 (R6_VL, R6 TG va R6 BT). Hé
s6 twong dong cua 3 gidng nam trong khoang 0.84 - 0.97.

- Nhém II: Gém 9 mau dugc phan chia thanh hai nhém phu 13 ILA va ILB:
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+ Nhém ILA: Gom 4 miu (R6_CT, H1 BT, K2 BT va K3 VL). Hé s6 twong
ddng cua 4 giéng nay 0.86 — 0.90. Trong d6 hai mau cung giéng KQ BT va KQX VL.

+ Nhom IL.B: Gom 5 mau (R6_ AQMN, 6H TG, M1 VL, M3 CT va H2 CT).
Hai gidng c6 quan hé gn nhat va cing gong 1a M1_VL va M3_CT.

- Nhém III: Gom 6 mau véi hé sé twong dong dao dong trong khoang 0.83 — 0.91
va dugc phan thanh hai nhom phu III.A va II1.B:

+ Nhém III.A: Gém 3 miu (K3 _CT, S1_BT va S4 CT). Trong d6, 2 miu cia
gidng sau riéng Sira hat 1ép nim gin nhau duogc thu & Bén Tre va Can Tho.

+ Nhom IIL.B: Gém 3 méu (Bl TG, BI BT va B2 BT). Trong d6, c6 hai mau
cung gidng sdu riéng Chudng Bo duoc thu ¢ Tién Giang va Bén Tre. Cho thiy siu
riéng Chudng Bo ¢6 quan hé gan giii v6i sau riéng Bi.

- Nhém IV: Nhom nay c6 duy nhat mot miu M2_TG. Gidng nay c6 khoang cach
di truyén gan nhat véi M3_CT véi hé s6 twong dong 0.82 va xa nhét voi gibng K3 CT
v6i hé sb twong ddng 0.61.

- Nhém V: Chi duy nhat mot mau MK_VL, c¢6 khoang cach di truyén xa nhat vai
M2 TG véi hé s6 tuong dong 0.62 va gan nhat véi K3 CT véi hé s6 tuong dong 0.84.
Gidng nay 1a Musang King duoc du nhép tir Malaysia va dugc thu ¢ trai gibng Hanh
Tam thudc tinh Vinh Long.

Qua két qua phan nhom trén cho thiy, cac mdi ISSR di dung trong nghién ciru
c6 thé nhan dién duoc hai ca thé cua timg giéng don 1¢ nhu Musang King ¢ Vinh Long
va Monthong & Can Tho. Cac mau clia giong sau riéng Ri-6 nim & 3 nhanh khac nhau,
trong d6 c6 3 c4 thé nam cung nhanh 13 Ri-6 (Vinh Long, Tién Giang va Bén Tre)
thudc nhém I, con 2 ca thé cua gidng ndy nam 6 nhém ILA (Ri-6_Can Tho) va IL.B
(Ri-6_Vién CAQMN). C4c miu cia hai giéng sau riéng Sita Hat Lép (Bén Tre va Can
Tho) va Chin Hoéa (Bén Tre va Can Tho) khong di cing mot nhém, qua do ta c6 thé
nhan dinh hai giéng nay khong c6 cung ngudn goc. Hai mau sau riéng Chudng Bo
(Tién Giang va Bén Tre) va sau riéng Bi (Bén Tre) nam cung nhanh IIL.B cho thiy
rang hai giong nay c6 méi quan hé ho hang gan giii. Pic biét qua pho dién dién di c6
thé phan biét dugc miu MK_VL cua gidng Musang King, gidng nay nim riéng mot
nhanh trong ciy phan loai va day 1a gidng sau riéng nhip ngoai tir Malaysia. Diéu nay

cling phu hop véi két qua nghién ciru ciia Giang et al. (2016) trén cac gidng duoc thu
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tir Malaysia, Thai Lan va Viét Nam trong d6 giéng D197 (Musang King) ctia Malaysia
cling ndm riéng mot nhanh.

Két qua phan tich dya vao ddu phan tir ISSR d3 phan chia 20 gidng siu riéng
thu dugc & bon tinh cta ving PBSCL chia thanh cic 5 nhém c6 hé sb tuong déng dao
dong kha xa trong khoang 0,61 — 0,97. Nguyén nhan do cac mau thu tai cac nha vuon
dugc trong bang cic phuong phap khac nhau nhu ghép canh, trong tir hot va ngudn
gbc gibng dén tir nhiéu noi khac nhau nén c6 sy da dang trong vat liéu di truyén trong
qua trinh sinh trudng va phat trién. Ciing gidng nhu mot nghién ctru vé mdi quan hé di
truyén ctia 14 giéng sdu riéng ¢ Thai Lan c6 hé s twong dong dao dong trong khoang
0,632 - 1,00 (Vanijajiva, 2012). Mot s6 nghién ctru trén cac giong ciy an qua khac dua
vao diu phan tir ISSR ciing cho két qua twong ty. Nghién ctru ctia Tran Nhan Diing va
Tran Thi Lé Quyén (2012) trén cac giéng Miang cut cho thdy mirc do twong dong cia
32 dong Ming cut trong nghién ctru nam trong khoang 0,75-1,00. Trong nghién ctru
trén 12 mau Thanh tra L8 Y Phung ef al. (2018) da chi ra mtrc d6 da hinh ciia quan thé
c6 su da dang cao va mirc 46 twong dong dao dong tir 0,58- 0.86. Trong nghién ciru
ctia HO Viét Thé er al. (2019) phan tich da dang di truyén ¢ Chanh diy da két ludn chi
thi ISSR va RAPD tao ra déu cho murc d6 da hinh cao va két qua phan tich cay pha hé
c6 sy bién dong 16n trong thoéng tin di truyén gitra cac mau phan tich va khong tuin
theo quy luat vé vi tri thu mau. Khi nghién ctru vé mdi lién hé di truyén cta cac giong
ciy trong trong canh tic néng nghiép cho thdy con nguoi 1a yéu té quan trong trong
viéc di chuyén giéng cay trong giita cac vung dia 1y (Stankiewicz ef al., 2001). Theo
két qua cho thy, co nhiéu yéu té tao nén sy khac biét trong quan thé nhu kha ning
phat tan, anh hudng cua didu kién ngoai canh dén qua trinh sinh truéng va phat trién

(Kerdelhué et al., 2002).
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Hinh 2.36. Gian d6 hinh ciy thé hién méi twong quan di truyén giira 20 miu siu riéng
RI1. Ri-6 (Vinh Long), R2. Ri-6 (Tién Giang), R3. Ri-6 (Bén Tre), R4. Ri-6 (Can Tho), R5. Ri-6 (Vién Cdy an qua mién Nam), M1. Monthong
(Vinh Long), M2. Monthong (Tién Giang), M3. Monthong (Can Tho), K1. Khé Qua Xanh (Vinh Long), K2. Khé Qua Xanh (Bén Tre), K3.
Khé Qua Xanh (Can Tho), HI. Chin Héa (Bén Tre). H2. Chin Hoa (Can Tho), S1. Sita Hat Lép (Bén Tre), S4. Sita Hat Lép (Can tho), S4.
Sita Hat Lép (Can tho), Bl. Chuéong Bo (Tién Giang), B2. Chuong Bo (Bén Tre), BI. Bi (Bén Tre), MK. Musang King (Vinh Long), 6H. Scu
Hiru (Tién Giang).




8. Cay thanh long rudt do

Dua trén két qua binh tuyén cay dau dong cia Vién cdy an qud mién Nam va khao sat cac

tinh trong thanh long trong diém, dé tai da tién hanh thu 10 mau thanh long dai dién cho

4 giéng phé bién & Nam B9 hién nay la thanh long rudt do, rudt tim héng, rudt tréng va

vo vang rudt trang. Thong tin vé cac mau dugc st dung trong nghién ctru dugc trinh bay

& Bang 2.24. V& dic diém hinh thai, cac gidng dugc phan biét chu yéu boi mau sic vo,

rudt va hinh dang trai.

Bing 2.24. Danh sach miu thanh long dwgc sir dung trong nghién ciru

STT Ki hiéu Dang trai Mau vo trai Mau thit trai  Noi thu miu
1. DFl Bau duc bo bo VCAQMN
2. DF2 Bau duc bo bo Bén Tre
3. DF3 Bau duc Do Do Ca Mau
4. DF4 Tron bo bo Ca Mau
5. DF5 Bau duc Do Tim hong Tién Giang
6. DF6 Bau duc bo Trang Bén Tre
7.  DF7 Bau duc Do Tring Ca Mau
8. DF8 Bau duc Vang Trang Tién Giang
9. DF9 Bau duc Vang Trang Pong Thap
10. DF10 Bau duc bo Tring An Giang

8.1. Két qua phan tich trinh tw DNA mai vach, xac dinh SNPs

Dua trén chromatogram, chat lugng cua trinh tu DNA da duoc khfmg dinh, ving

psbA-trnH v&i nhiéu ky tu khong xac dinh trong khi atpF-H, matK, rpoC1 va rbcL thé

hién tin hi€u nucleotide rd rang. Cac vi tri bdo ton va thay doi trong so cac trinh ty nay da

duoc kiém tra do két qua lién két. Nhin chung, c6 su bao thu cao gilta cac loai

Hylocereus dbi v4i bon trinh ty mad vach DNA. Tuy nhién, sy xuat hién cua SNPs va dot

bién indel cho thiy su da dang nucleotide ctia cac loai Hylocereus nhu vdy. Ving trinh ty
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atpF-H thay d6i cao nhét véi 6 vi tri thay d6i. Ba gen bao gdm matK, rpoC1 va rbcL ¢6
mot luong nho céac vi tri thay ddi so voi atpF-H. V& ddt bién indel, 9 dot bién da duoc
phat hién trén trinh ty nay trong khi tan s6 ciia dot bién nay kha thap & ba locus khac
(Bang 2.25). Do d6, c6 thé thdy rang trinh ty khong ma héa bién d6i nhiéu hon trinh tir

ma hoa va dugc dé xuat nhu mot trinh ty ma vach tiém nang dé phan biét loai.

Béng 2.25. Da hinh trinh tw DNA ma vach cua 4 locus trong nghién ciru

Ving bién doi
Chiéu dai Vi tri i ,

Locus . Parsimony Dot bién Indel

(bp) bao ton  Singleton sites informative

sites
atpF-H 585 571 5(0.85%) 1 (0.17%) 9 (1.54%)
matK 782 778 1 (0.13%) 3 (0.38%) 0 (0%)
rbcL 506 502 1 (0.20%) 3 (0.59%) 2 (0.40%)
rpoCl 452 450 1 (0.22%) 1 (0.22%) 2 (0.44%)

Mot phat hién madi tir trinh ty atpF-H 1a sy chén mdt doan DNA ngén gém 9
nucleotide dot bién ATTAGGTAC & Hylocereus sp. DF4 (rudt d6 va qua tron) so voi 9
gidng thanh long con lai (Bang 2.26). Cac dot bién da lam cho giéng nay trd nén dic biét
so v6i nhitng gidng khac. Két qua nay khang dinh rang ving dém atpF-H c6 tinh da hinh
cao va c6 thé xac dinh duoc gidng thanh long nay. Hon nita, nim do6t bién thay thé da

duoc phat hién va phan loai thanh ba SNPsnhu T/C,C/ A va G/ A.
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Bang 2.26. Da hinh nucleotide ¢ trinh ty atpF-H

Vi tri

. 1 1 1 1 2 2 2 2 2 2 2 2 2 4 5
Mau

8 8 8 8 7 7 8 8 8 8 8 8 8 9 9

1 2 3 4 8 9 o0 1 2 3 4 5 6 5 17
DF1 T T 1T ¢ - Cc T
DF2 L
DEF3

DF4 C A A A AT TAGGT A C A C

DF5

DF6

DF7 . . . . . C

DF8

DF9

DF10

DF1 — H. polyrhizus SORFT; DF2 — H. polyrhizus BT, DF3 — H. polyrhizus CM; DF4 — Hylocereus sp.; DFS — Hylocereus sp. SORFI,
DF6 — H. undatus BT; DF7 — H. undatus CM; DF8 — H. megalanthus DT; DF9 — H. megalanthus TG; DF10 — Hylocereus sp. AG;
Phén tich trinh tu tir gen rbcL dd chting minh rang gen c6 ngudn gdc tir lap thé nay
c6 gia tri trong viéc phan dinh loai (Bang 2.27). Hai giéng H. polyrhizus DF1 (rudt do) va
Hylocereus sp. DF5 (rudt tim hong) tir Vién cdy an qua Mién Nam di duoc phan biét vé6i
cac gibng khac khac bai 4 SNPs, bao gdm G/ C, A/ C, G/ T, T/ C va 2 dot bién thém

nucleotide A va G.

123



Bang 2.27. Da hinh nucleotide ¢ trinh tw gen rbcL

Miu Vi tri

194 241 489 490 491 492

DF1 G A G G T
DF2

DF3

a o a @ »

DF4
DF5
DF6 C . - . T C
DF7 . C - -
DF8 . . - -
DF9 . . - -

DF10 . C - -

DF1 — H. polyrhizus SORFI; DF2 — H. polyrhizus BT, DF3 — H. polyrhizus CM; DF4 — Hylocereus sp.; DFS — Hylocereus sp. SORFI
DF6 — H. undatus BT; DF7 — H. undatus CM; DF8 — H. megalanthus DT; DF9 — H. megalanthus TG; DF10 — Hylocereus sp. AG;
MT884001 — H. undatus.

Gen rpoCl, mot trinh ty ma hoa khac trong bd gen plastid cho thiy hiéu qua xac dinh
giita cac loai thanh long khac nhau rat thip. DF1, DF5, DF6 va DF10 la cac loai khac
nhau trong khi chudi nucleotide ctia chiing khong c6 rét it sy khac biét c6 y nghia. Do do,
gen rpoC1 khong phai 1a ma vach thich hgp cho céc loai thanh long. Khoang cach di
truyén thép gitra cac loai khac nhau cting dugc ghi nhan tu trinh ty gen matK; tuy nhién,
dot bién mat 1 Adenine & vi tri 817 trong giéng tim hong Hylocereus sp. DF5 so véi
giong rudt d6 H. polyrhizus DF1 SOFRI gitp phan biét 2 giéng thanh long niy (Béang
2.28).
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Bang 2.28. Da hinh nucleotide ¢ gen matK

Miu Vi tri

738 784 787 799 800 801 809 817 826

DF1 A A A - A T - A A
DF2 . . . G . . -

DF3 . C . A T G G

DF4 . . . ; , , ]

DF5 . . . - . . - -

DF6 . . . - . . - - -
DF7 . . . - . . A . -
DF$ . . . - . . -

DF9 - . ; ; _ _ ]

DF10 . . . - . . -

DF1 — H. polyrhizus SORFI; DF2 — H. polyrhizus BT, DF3 — H. polyrhizus CM; DF4 — Hylocereus sp.; DF5 — Hylocereus sp. SORFI;
DF6 — H. undatus BT; DF7 — H. undatus CM; DF8 — H. megalanthus DT; DF9 — H. megalanthus TG; DF10 — Hylocereus sp. AG;

MT884001 — H. undatus.

So sanh véi trinh tu qua thanh long tir co sé dit liéu cia NCBI, cho thay niam loai
bao gdm H. undatus (NC_053698.1), Hylocereus tricae (LT745724.1), Hylocereus
ocamponis (LT745687.1) (Korotkova et al., 2017), Hylocereus costaricensis
(JQ590992.1) va Hylocereus peruvianus (AY015310.1) (Nyffeler, 2002) cho thiy do
tuong dong dao dong tir 97-100% so vdi cac gidng trong nghién ctu. H. costaricensis 1a
gidng thanh long rudt tim & Costa Rica (Esquivel er a/., 2007), loai ndy chira lugng hop
chit hoat tinh sinh hoc cao va khong c6 tac dung gay doc té bao (Pasko et al., 2021). H.
tricae 1a gidng thanh long hoang di ¢ Belize (Goémez-Hinostrosa e al., 2014) va H.
ocamponis 13 gidng thanh long rudt d6 & Mexico (Ibrahim e a/., 2018). Dya trén do

tuong dong, co thé thiy mdi quan hé di truyén kha gan gili giira cac loai thanh long & cac
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gia khac va thanh long trong nghién ciru nay. Tuong ty, ba locus bao gém matK, atpF-H
va rbcL ¢6 thé phan biét cac loai nhu vdy trong khi rpoC1 hoan toan bao ton cho tat ca
cac trinh ty. Sy lai tap gifra cac loai trong va ngoai dac hi€u cao, tao ra sy nham 1an vé
phan loai, ddn dén su phtc tap cta cac loai va gidng thanh long (Tel-Zur ez al., 2004). Do
d6, mot locus duy nhat khong du kha ning phan biét dé xac dinh cac loai nay. Trong
nghién ctru ndy, gidng H. polyrhizus SOFRI duoc xac dinh béi ba locus, atpF-H + rbeL +
matK. Dir 1iéu tir 12 chi thuc vat cho théiy trinh tu b gen luc lap rat bién doi va cac vung
nhu vy nén dwgc uu tién khi tim kiém cac locus thich hop dé dinh danh cac gidng hoic
loai thuc vat ¢6 quan hé di truyén gan giii va tiém ning 1a ma vach DNA dic trung cho
thyc vat (Dong er al., 2016). Viéc st dung nhiéu locus duoc coi 13 mot gidi phap tiém
nang dé xac loai chinh xac hon, nhiéu nghién ctru da két luan rang rang ma vach DNA
don chi xac dinh duge mot sb trong s6 18 loai trong chi Melilotus, mot loai cay thao dugc
& Bic Phi (Fazekas ef al., 2008, Wu et al., 2017). Theo nghién ctru nay, sy két hop cua
nam locus, matK + rbcL + trnL-F + trnH-psbA + ITS cho d6 chinh x4c cao nhat trong khi
rbcL don 1¢ 1a it nhat. Vu er al. (2020) cho rang su két hop ITS + matK 13 ma vach DNA
tiém ning nhat cho cac loai Paphiopedilum Viét Nam. Do dé, nhiing két qua nay phan
anh réng kha ndng nhan di¢n cua ma vach DNA phu thudc vao loai, vi vdy moét DNA ma
vach hiéu qua cho loai nay co thé c6 mot sb han ché ddi voi nhitng loai khac.
9. Cay vu sira 10 ren

Tong cong c6 19 miu va sita gdm céac gidng va sita Lo Rén, va sita bo hong, va sita
bo tim va vu sita tim dugc thu miu & Vién cay an qua Mién Nam, thu nha vuon va trai

gidng & cac tinh Tién Giang, Bén Tre, Vinh Long, Can Tho (Bang 2.29).
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Bang 2.29. Ky hi¢u va dia diém thu cdc mau ciia bon giong vu sira

Tén K Toa d¢ thu méau
Stt  mau via Y Pia diém thu miu
hiéu N E
sira

1 LoRén SI  Vién CAQMN, Chau  10°23°50.68” 106°16°47.15”
Thanh, Tién Giang

2 LoRén S2  Traigiong S6 1, Chdu  10°24°03.37” 106°13°43.25”
Thanh, Tién Giang

3 Bohong S3  Traigidng S6 1, Chdu  10°24°03.37” 106°13°43.25”
Thanh, Tién Giang

4 Botim S4  Traigidng S6 1, Chau 10°24°03.37” 106°13°43.25”
Thanh, Tién Giang

5 LoRén S5  Vuonhuyén CaiBé,  10°22°18.79” 105°56°47.35”
Tién Giang

6 Bohéng S6  Vuonhuyén CaiBe,  10°21°25.74” 105°56°25.34”
Tién Giang

7 Botim S7  Vudnhuyén CaiBe,  10°21°25.74” 105°56°25.34”
Tién Giang

8 LoRén S8  Vuodn huyén Binh 10°02°44.13” 105°50°09.04”
Minh, Vinh Long

9 Bohdng S9  Vuodn huyén Binh 10°03°22.16” 105°50°48.19”
Minh, Vinh Long

10 Botim SI10 Vuodn huyén Binh 10°02°44.13” 105°50°09.04”
Minh, Vinh Long

11 Tim S11  Vuon huyén Binh 10°03°22.16” 105°50°48.19”

Minh, Vinh Long
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Tén Toa d thu miu
Ky

Stt  miu vi Pia diém thu miu
hiéu N E
sira

12 LoRén S12  Vuon Phong Pién, 9959°48.36”  105°40°07.18”
Can Tho

13 Bohdng S13 Vuon Phong Pién, 9959°36.32”  105°40°12.69”
Can Tho

14 Botim Sl4 Vuon Phong Pién, 9959°36.32”  105°40°12.69”
Can Tho

15 Tim S15  Vuon Phong Pién, 9959°48.36”  105°40°07.18”
Can Tho

16 LoReén S16 Vuc‘mCthéch,Bén 10°14°27.94” 106°10°11.48”
Tre

17 Bohéng S17 Vuc‘mCthéch,Bén 10°14°27.94” 106°10°11.48”
Tre

18 Mica S18 Trai giong Cho Lach,  10°15°08.23” 106°08°18.60”

Bén Tre

19 Cana S19  Vuon Phong bién, 9°59°36.32”  105°40°12.69”
Can Tho

9.1. Két qua phan tich trinh tw DNA mai vach, xac dinh SNPs

Sau khi giai trinh ty san phém PCR tam mdi ITS, matK, rpcL, atpF-atpH, ycflb,
rpoC1, trnH-psbA va psbl-psbK cua sau giong v sita: va sita Lo Rén, v sita bo hong,
vu stra bo tim, va stra tim, vl stra Mica va vu stra ca na thu duoc téng cong 113 trinh ty
DNA, trong do s6 trinh tu da giai va sau kiém tra dugc st dung c6 ) lugng lan luot 1a
ITS 19, matK 18, rbcL15, atpF-atpH 16, rpoC1 12, psbl-psbK 18, trnH-psbA 15. Kich

thude cta cac trinh ty duoc thé hién trong Bang 2.30.
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Theo tac gid Vivas va cong su (2014), nghién ctru céc loai trong ho Sapotaceae giai
trinh ty cho két qua rbcL 100% va matK 98,7% cho két qua tot nhat, tiép theo 1a ITS
92,3% va trnH-psbA 86,3%. Tuy nhién, trong nghién ctru nay ti 18 giai trinh ti c6 phan
khac so v&i tic gia trén cao nhat 1a ITS, matK, atpF-atpH déu c6 ti 16 1a 100%, tiép theo
13 psbl-psbK 94,44%, trnH-psbl 94,11% va c6 ti 1& thap nhat 1a rbcL 77,77% va rpoCl
75,00% c6 thé do diéu kién thi nghiém khac nhau nén cho két qua 1a khong gidng nhau,
cling co thé c6 thé 1a do sy hién dién cua céc lan 1dp lai mononucleotide (> 10 bp) lam
suy yéu cac phan tg giai trinh tu.

Bang 2.30. Kich thuéc dién di san pham PCR va Kich thwée gii trinh tw ciia cac moi

Kich thwéc gidi trinh tuy

S6 trinh tyr Kich thwéc

STT Vung trinh tw  dwgc gidi va san pham Trinh tu Trinl} t
sitdungdwge  PCROP)  quwgegiai 5O PR
tich

1 ITS 19 700 700-707 659
2 matK 18 900 709-915 677
3  rbcL 15 650 569-578 526
4  atpF-atpH 16 600 561-577 504
5  mpoCl 12 550 500-508 476
6  psbl-psbK 18 480 447-455 403
7  trnH-psbA 15 650 608-614 535

Theo nghién ciru khao sat ving trinh ty phan tir &é nhan dién cac giong vu sita &
Viét Nam (V@i Thi Huyén Trang et al., 2019) vung trinh tu mafK c6 kich thudc 867 bp
16n hon so véi kich thuéc 677 bp trong nghién ctru ndy c6 thé do cac trinh ty trong
nghién ctru giai chua dugc chuan. Ving trinh tu rnH-psbA sau khi hiéu chinh c6 kich
thudc 535 bp, két qua nay phi hop véi nghién ciru cia tac gia Swenson va cong sur
(2008) cung trén dbi tuwong Chrysophillum cainito. O nghién ciu tim ma vach dé xac

dinh céc loai trong ho Sapotaceae cua thuc vat ring Pai Tay Duong (Vivas et al., 2015)
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xac dinh kich thuéc vung rbcL cua loai Chrysophyllum splendens thudc chi V1 stra la
586 bp diéu nay kha phu hop vai kich thudc ciia nghién ciru nay 1a 526 bp.

O nghién ctru xac dinh loai trong ho Sapotaceae bang DNA ma vach & ring Dai
Tay duong da xac dinh rang vung trinh tu ITS 13 lwa chon tot nhat dé phan biét cac loai
(Vivas et al., 2014). Nhung trong nghién ctru ndy cho thay ving ITS c6 d6 bao tdn cao
cac trinh tu nucleotide cua cac gidng déu gidng nhau. T6 chirc ma vach DNA qudc té
(CBOL) khuyén céo sir dung cac ving gen rbcL va marK trong nghién ctru thuc vat (Wu
et al.,2019) va hai vung gen nay da giup dinh danh chinh xac t61 69,4-74,9% céc loai cay
c6 hoa & Anh (De Vere ef al., 2012); tuong tu, vung gen trnH-psbA c6 sy khac biét cao
giita cac loai va duoc Kress va cong sir (2017) dé xuat lam DNA mia vach cho thyc vat
c6 hoa va phan biét hiéu qua tuy nhién ddi v6i cac gidng trong loai v sira thi trinh ty
nucleotide ciia cac gen nay khong cé su khac biét, co thé do cac mau trong nghién ciru 1a
dudi loai nén khong cé su sai khac vé trinh tu nucleotide.

San phém sau khi giai trinh tu duoc kiém tra chi c6 mdi atpF-atpH cho két qua khac nhau
¢ cac giong.

Phan tich trinh ty DNA cua vung gen afpF-atpH sau khi dugc hiéu chinh co6 kich
thudc 504 bp, thuc hién phén tich bang phan mém MEGA X cho két qua ving bao ton 1a
489/504 vi tri, ving bién dbi 1a 15/504 trong d6 8 vi tri khac biét trén trinh tw DNA cua 1
gidng so véi cac gidng con lai va 3 vi tri co sy khac biét giita 2 gidng so véi cac gidng

con lai (Bang 2.31).
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Bang 2.31. Cac vi tri khac biét trén trinh tw nucleotide ciia cic giéng vi sita Lo Rén

véi cac giong khac

Mau 113 225 260 289 303 309 326 430 462 468

S1 A A A C A T A T T T

S2

S3

S4

S5

S6 T T G . . . . . C

S7

S8 . . . . . G . . . A

S9

S10 . . . A

S11 . . . . T C T C

S12 T . . . . G

S13

S15

S17

S18 . . . . C

Chii thich: () vi tri nucleotide tuwong dong

Khi dya trén trinh tw DNA ving atpF-atpH cho thay c6 su khac biét giira nam giong
vu stra Lo Reén, va stra bo héng, vl stra bo tim, v sira tim va va sita Mica. Diéu nay cling
cho thay ddc diém hinh thai c6 thé twong ty nhau nhung khi xét vé di truyén phan tir thi
c¢6 su khac nhau. Két qua nay chimg to c6 thé st dung vung gen afpF-atpH dé danh gia

moi quan hé di truyén va xac dinh mdt so cé thé cua céc giong vu sira.
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Qua Bang 2.31 cho thay vu sita Lo Rén Vién cdy dn qua c6 cac vi tri sai khac so véi
ca 3 gidng vu sita thu duge & Vinh Long 13 v sira Lo Rén — S8 (tai nucleotide 468), vii
stra bo tim — S10 (tai nucleotide 289) va vu sira tim — S11 (tai nucleotide 303, 309, 326,
430); khac véi va sita Lo Rén — S12 ¢ Can Tho & 2 vi tri (tai nucleotide 113 va 309);
khéc véi vu sita Mica — S18 tai mét vi tri (tai ncleotide 303). Dbéi véi va sita bo héng o
Cai Bé — S6 c6 nhiéu vi tri sai khac nhit bao gff)m nam vi tri sai khac (tai nucleotide 1,
113, 25, 260, 462). Gidng vu sira bo hong (S6 - Cai Bé, Tién Giang) va vu sita tim (S11 -
Vinh Long) cé nhiéu vi tri sai khac vé trinh tu nucleotide nén c6 thé phan biét dugc cac
c4 thé nay trong cac ca thé thuoc nhém gidng vi sita bo hong va vi sita tim. Con céc ca
thé v sita Mica (S18 - Bén Tre), vii sita Lo Rén (S12 -Can Tho, Vinh Long) va vii sira

bo tim (S10 - Vinh Long) c¢6 mdt dén hai vi tri nucleotide thay d6i c6 thé do dot bién.
9.2. Két qua phan tich sy da hinh chi thi ISSR

Sau khi dién di san pham PCR mdi ISSRK1 va moi ISSRK2 déu cho két qua bing
sang, 10, cac bang gel déu xuat hién bang don hinh va da hinh (Hinh 2.37 va Hinh 2.38),

cho thay su da dang di truyén giita cac giéng va du diéu kién xay dung so d6 pha hé.

1 2 3 4 5 6 7 3 M 92 10 11 12 13 14 Sy

3000 bp
1500 bp
1000 bp

700 bp
500 bp

‘Hly.L#

100bp gl

Hinh 2. 37. Két qua dién di véi san phim PCR méi ISSRK1
Giéng: 1. VS. S1,2.52,3.53,4. 54, 5. 55,6.57,7.59,8.510,9.88,10. 511, 11. 813,
12.512, 13. §14, 14. 815, 15. S17; 16. S16; M. Thang chudn 100bp
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2000bp  —M

1000 bp
800 bp

500 bp
300 bp

Hinh 2.38. Két qua dién di san pham PCR mdi ISSRK2
Giéng: 1. VS. S1,2.52,3.53,4.54,5.55,6.57,7.59,8. 810, 9.58 10.S11, 11. 13,
12.8512, 13. §14, 14. S15, 15. S17; 16. S16; M. Thang chudn 100bp
Qua phan tich d3 ghi nhan dugc tong cong c6 24 biang duoc ghi nhan véi kich thudc
cac doan phan tir bién dong trong khoang 270-1600 bp (Bang 2.32).
Bang 2.32. Mdi ISSRK1 va mdi ISSRK2 va két qua khuéch dai

Ti 1€ bang da hinh  Kich thuéc

Mobi S6 bing S6 bing da hinh

(%) (bp)
ISSRK1 12 4 33,33 300-1600
ISSRK2 12 5 41,66 270-1500
Téng 24 9 37,50

Moi ISSRK1 trén hoa lan c6 ti 1¢ bing da hinh 1a 100% (Thauja et al., 2018) con
trong nghién ciru ndy ti 18 bing da hinh thap hon 33,33%.

Khi xem xét cac bang dién di moi ISSRK1 va ISSRK2 cho thdy & vi tri c6 kich
thude 300 bp va 370 bp khong xuit hién biang & ba miu v sita bo hong (Bén Tre), vi
stra Mica (Bén Tre) va vu sita ca na (Can Tho), khi cac mau v sira con lai déu xudt hién
bang. Nhu vay, tai kich thudc bang & vi tri trén co thé phan biét dugc nhom cac ca thé
gdm v sita sita bo hong (Bén Tre), vi sita Mica (Bén Tre) va vi sita ca na (Can Tho). O
kich thudc bang 680 bp ctiia moi ISSRK2 chi ¢c6 mot mau v sita bo hong (Can Tho)

khong xuat hién bang nén c6 thé nhan biét dugc riéng ca thé nay trong tat ca cdc mau.
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Tuong tw, moi ISSRK2 & vi tri bang c6 kich thude 710 bp khong xuét hién bang & hai
mau gém vu sita bo hong (Cai Be) va v sita bo hdng (Bén Tre) nén c6 thé nhan dién
dugc nhom hai cé thé nay trong cac miu duoc nghién ctu.

Sy gibng nhau vé mat di truyén ctia cac gidng v sita dugc ghi nhan dua trén su da
hinh vé kiéu gen dugc khuéch dai boi hai mdi va c6 hé sb twong déng dao dong trong
khoang 0,68 — 1,00.

Vi cac miu va sita duoc nghién ciru dudi loai nén két qua cay phat sinh ching loai cho
thdy ca sdu gidng va sita c6 modi quan hé di truyén rat gin. Dua trén so do hinh cdy (Hinh
2.39) biéu thi da hinh DNA giita sau giéng v sita nghién ciru, nhan thdy cac gidng vu sita
khéo sat dugc chia thanh hai nhém 16n & d6 twong ddng 0,76. Nhom thir nhat chi c6 ba gidng
VU sita bo hong (Cai Bé, Tién Giang), vi sita Mica (Bén Tre) va va sita ca na (Can Tho),
con nhém thir hai 1a cac giéng va sita Lo Rén (Tién Giang, Bén Tre, Vinh Long, Can Tho),

Vi sita bo hong (trai giéng Tién Giang, Bén Tre, Vinh Long, Can Tho).

Ia 316

§7
b 313
$14
ITa

I 38
TIb 89

076 08 ikt 084 100
Coefficient

Hinh 2.39. So' d0 phan nhém ciia cac miu va sira
Nhom thtr nhat chia thanh hai phan nhém béc I & 6 twong dong 0,89. Phan nhém Ia c6
bbn gidng v sita Lo Rén (Vién CAQMN, Vinh Long, Bén Tre, Can Tho va Tién Giang), va
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sita bo hong (Bén Tre), v sita bo tim (Vinh Long) va va sira tim (Can Tho va Vinh Long)
v6i hé sb twong dong 1a 1,00. Phan nhom Ib, ¢ hé sb twong dong 0,95 chia lam hai phan
nhanh, nhanh 1 hé sb tuong dong gan nhat 1a 1,00 cua hai gidng va sita bo hong (Can Tho
va Tién Giang) va vu sira bo tim (trai gidng Tién Giang va Cai B&) hé sb twong dong 0,96 1a
gidng vu sira bo tim (Can Tho); nhanh 2 c6 mot giéng vu sita 1a v sita bo hong Vinh Long.
Nhom thir hai, ¢ d§ twong déng 0,87 chia lam hai phan nhém Ila va IIb. Phan nhom Ila
13 gidng v sira mica, con phan nhom IIb 13 hai gidng vu sira bo hong (Cai Be, Tién Giang)
va vi sita ca na (Can Tho).
10. Cay xoai cat hoa 1¢c
Céc giéng xoai duoc thu & cac tinh Tién Giang (huyén Cai Bé va Vién Ciy 4n qua mién
Nam), Bén Tre, Vinh Long, Hau Giang, S6c¢ Trang, Cén Tho (Co Do, Ninh Kiéu va Binh
Thuy) va An Giang. Mau cdy dau dong xoai cat Hoa Loc duoc cung cap tir Vién Cdy an
qua mién Nam (Bang 2.33).

Bang 2.33. Danh sich cdc gidng xoai duoc dung trong thi nghiém

A i TOA PO ) ,
TEN MAU _ PIA PIEM THU KY HIEU
KINH bQ VIbO
Vién Cay an qua X.HOALOC-
10°23'51.2"N  106°16'47.1"E .
mién Nam VCAQ
XOAI CAT 10°21'33.3"N  105°58'03.4"E Tién Giang X.HOALOC-TG

HOALOC 10°0128.8"N  105°4549.3"E  An Khanh - Can Tho ~ X.HOALOC-CT

10°16'11.7"N  106°04'09.1"E Bén Tre X.HOALOC-BT

10°24'33.4"N  104°59'35.0"E ~ Tri Ton - An Giang  X.HOALOC-AG

10°21'33.3"N  105°58'03.4"E Tién Giang X.BUOI-TG

XOAI 10°06'34.7"N  105°27'342"E ~ Cd Do - Can Tho X.BUOI-CD

BUOI 10°00'39.3"N  105°46'00.6"E  Ninh Kiéu - Can Tho X.BUOI-NK

9°36'57.5"N  105°47'15.9"E Soc Trang X.BUOI-ST
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10°24'33.4"N  104°59'35.0"E  Tri Ton - An Giang X.BUOI-AG
9°56'34.7"N  105°46'09.6"E Hau Giang X.BUOI-HG
10°21'33.3"N  105°58'03.4"E Tién Giang X.DAILOANDO-TG
XOAI 10°21'33.3"N  105°58'03.4"E Tién Giang X.DAILOAN-TG
DAILOAN  10°06'34.7"N  105°27'342"E  CyDP6-CinTho  X.DAILOAN-CT
10°24'33.4"N  104°59'35.0"E An Giang X.DAILOAN-AG
XOAI 10°24'33.4"N  104°59'35.0"E An Giang X.THANHCA-AG
THANH CA  9°56'34.7"'N  105°46'09.6"E Héu Giang X.THANHCA-HG
o 10°06'34.7"N  105°27'342"E ~ CO Do - Can Tho X.UC-CT
XOAI UC
10°02'33.1"N  105°49'00.7"E Vinh Long X.UC-VL
XOAI 10°00'39.3"N  105°46'00.6"E  Ninh Kiéu - Can Tho  X.TUQUY-CT
TU QUY 9°56'34.7"N  105°46'09.6"E Hau Giang X.TUQUY-HG
XOAI ‘
, 10°21'33.3"N  105°58'03.4"E Tién Giang X.CATCHU-TG
CAT CHU
XOAICHAU 10°21'33.3"N  105°58'03.4"E Tién Giang X.CHAU-TG
XOAIPA  10°21'33.3"N  105°58'03.4"E Tién Giang X.DA-TG
XOAIDU DU 10°24'33.4"N  104°59'35.0"E An Giang X.DUDU-AG
XOAI GHEP  10°21'33.3"N  105°58'03.4"E Tién Giang X.GHEP-TG
XOAITHOI  10°03'45.8"N  105°44'00.2"E Binh Thuy - Can Tho X.HOI-CT
XOAIKEO  10°24'33.4"N  104°59'35.0"E An Giang X.KEO-AG
XOAI
KIMSODE 9°56'34.7"N  105°46'09.6"E Hau Giang X.KIMSODEI-HG
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XOAILAI  10°21'33.3"N  105°58'03.4"E Tién Giang X.LAI-TG
XOAI Vién Cay an qua NGOCVAN-
10°23'51.2"N  106°16'47.1"E ,

NGOC VAN mién Nam VCAQ (X.NV)
XOAI THAI  10°21'33.3"N 105°58'03.4"E Tién Giang X.THAI-TG
XOAITHOM 10°21'33.3"N 105°58'03.4"E Tién Giang X.THOM-TG
XOAIU 10°21'33.3"N  105°58'03.4"E Tién Giang X.U-TG

10.1. Két qua phén tich trinh tw DNA mi vach va SNPs

Két qua cho thay cac gidng xoai khac nhau & 52 vi tri bién d6i ddi voi trinh ty ITS

(Bang 2.34). Piac biét 1a & gibng Hoa Loc, c6 thé nhan dién nhanh boi su khac biét &

nucleotide vi tri 624 (Hoa Loc la nu A, tat ca trinh tu con lai 1a nu G, riéng trinh ty X.UC

va X.CHAU-TG, X.NGOCVAN-VCAQMN la C. Ngoai ra, tai vi tri 559, 589, 633

(twong tmg AAC, tuong tng) khac véi vi tri nucleotide Hoa Loc (GGG, tuong tng) khi
so sanh trinh ty HOALOC vé1 cac trinh tu cuia X.DUDU-AG, X.UC, X.CHAU-TG,

X.NV-VCAQMN, X.CHAU-TG.
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Bang 2.34. Bang cac vi tri khac biét trén trinh tw nucleotide ciia gidng xo0ai cat Hoa Loc véi cac giong xoai khac & viing
ITS

Vi tri

526 550 557 558 559 562 566 568 589 598 600 601 603 604 610 618 619 675 678 681

1 C C G C G A G T G T G T C G G G G A T G

2 . T

10 . . . . A . . . T . . G
11 . . . . . . . . T . . G
12 . T

13

14

138



15 . . . . . . . G T

16 . . . . . . . . A G C . G . . . . . G

17

18

19 . . . . . . . . . . . . . . . . A

Ghi chii: Ddu cham chi nucleotide twong dong véi nucleotide ciia mau dau tién dwoc so sanh (CONSENSUS-HOALOC).

1: XHOALOC, 2: X BUOI, 3: X.DAILOAN, 4: X THANHCA, 5: X.UC, 6: X.TUQUY, 7: X CATCHU-TG, 8: X. CHAU-TG, 9: X.DA-TG,
10:X.DUDU-AG, 11: X GHEP-TG, 12: X HOI-CT, 13: XKEO-AG, 14: X KIMSODEI-HG, 15: X.LAI-TG, 16: XNGOCVAN-VCAQ, 17:
X.THAI-TG, 18: X THOM-TG, 19: X.U-TG
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Qua két qua phan tich ving trinh ty matK xuét hién da dang vi tri bién d6i

xay ra & hau hét cac vi tri ¢ 16 trinh tu, trong d6 c6 27 vi tri c6 thé nhan dién xoai

cat Hoa Loc v&i cac mau con lai. Tai vi tri nucleotide 54, 55, 58, 59, 60, 65, 247,
250, 251, 280, 302, 305, 308, 500, 816, 817, 818, 820 su sai khac vé nucleotide
gitta X.HOALOC véi 15 trinh ty con lai thé hién ro. Riéng vi tri nu 55, X.BUOI

¢6 nucleotide gidng vdi X.HOALOC khi kiém tra peak thi vi tri ctia cac mau
X.Buéi rat tot. Ngoai ra, tai vi tri nucleotide 291, 292, 293, 482, 483, 484, 485,
486, 487 thi & CONSENSUS-X.HOALOC c6 nucleotide nhitng mau con lai bi dot

bién mat nu tai nhitng vi tri nay (Bang 2.35).

Bang 2.35. Bang cac vi tri khac biét trén trinh tw nucleotide ciia giéng xoai cat

Hoa Loc v6i cac giong xoai khac ¢ ving trinh tyw matK

Vi tri nucleotide

. 2 2222223334448 445888S8

MAU 5 5 55 6 6

4558999000888 48801T171

458905
70101232582345670¢67¢80
1 TTAATACTCAGAACACTTTCACAATTA
2 ATGAATACA - - - GTC - - - - - -TCCG
3 GGCGGCASA- - - GCT- - - - - CTCCG
4 GGCGC- ACA- - - GCT - - - - - -TCCG
5 GGCGC- ACA - - - GCT- - - - - -TCCG
6 GACCC-ACA - - - GCT - - - - - - TCCG
7 GACGC- ACA - - - GCT - - - - - - TCCG
8 - -C- - - ACA- - - GCT - - - - - - TCCG
9 - G-GG- ACA - - - GCT - - - - - - TCCG
10 SACSCCACA- - - GCT - - -~ - - - TCCG
11 AACGAGGAAT - - TTT- - - - - CTA-T
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222222233344 4844528388 8

SSS5566
4 5589990008884 88¢011 2

4 58905
70101232582345¢67206 7 0
2 AATGAGGAAT - - -TTT=- - - - - -CTA T
3 AATGAGGAAT - - -TTT=------CTA T
4 AATGAGGAAT - - -TTT=--- - - -CTAAT
5 AATGAGGAAT - - -TTT=- - ----CTA-T
16 AATGAGGAAT - - -TTT------CTA-T

Ghi chu: 1: XHOALOC, 2: X BUOI, 3: XTHANHCA, 4: X.DA-TG, 5: X DUDU-AG, 6:
X.HOI-CT, 7: XTHOM-TG, 8: XKIMSODEI-HG, 9: XU-TG, 10:X.TUQUY, 1I:
X.THAI-TG, 12: X. CATCHU-TG, 13: X.CHAU-TG, 14: X GHEP-TG, 15: X LAI-TG, 16:
XNGOCVAN-VCAQMN.

Két qua ctia nhom nghién ctru tuong dong véi nghién ctru ciia Nguyén Hiru
Thuan Anh et al (2013) véi dé tai Khao sat mot sd ving trinh ty phan tir trong viée
nhan dién cac giéng xoai & Viét Nam. Khi phan tach cac gidng xoai thu dugc ¢
cac qudc gia khac nhau Malaysia, An do, Indonesia, Thai Lan, Dai Loan thanh 3
nhom khéc nhau dya trén vung trinh tu ITS Vung trinh ty ITS da gitip phan dinh
va tach cac mau xoai Viét Nam thanh cic nhom riéng. Qua d6, vung trinh ty ITS
c6 kha nang phan dinh cac gidng xoai cao, thé hién su da dang cao trong dic diém
trinh tu DNA va ¢6 thé ap dung hiéu qua trong nhan dién phan tir cac gidng xoai
Viét Nam (Hidayat ef al., 2011).

Dbi v6i ving trinh ty matK, qua viéc phan tich thi két qua cho thiy su nhan
dién st dung moi matK thi cho két qua kha quan hon méi ITS, tuy nhién c6 mot
s6 miu khong thu dugc san phdm khuéch dai nhu y va méi matK duoc khuyén céo
la vung trinh ty da dang cao, kho khuéch dai & mot sd nhom thue vat trude day
(Kress et al, 2009).

Trinh ty DNA & viing gen rbcL cia cic mau xoai trong nghién ciru cho thay
khong cé su khac biét vé vi tri nucleotide gilta cac mau, cac trinh tu giéng nhau
hoan toan. Trén thyc té, nghién ctru ciia Hollingworth et al. (2009) ciing da cho
théy trinh tu rbcL tuy dugc st dung phé bién 14 mi vach dién hinh & thuc vat
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nhung muc d¢ phan biét lai khong cao, thuong duoc st dung két hop voi doan
trinh tu khac (vi du matK) nhu mot cap ma vach cdt 16i dung dé phan biét nhiéu
loai thuc vat (CBOL Plants Working Group, 2009). Mirc d6 twong ddng cao trén
99% cua trinh tu rbcL & cac loai trong nghién ctru cho thdy doan trinh ty nay bao
t6n cao trén Xoai.

Sau khi so sanh trinh ty trong ddng, két qua cho thay giita cac gibng xoai c6
2 vi tri khac nhau (Bang 2.36). Riéng & gidng xoai cat Hoa Loc, c6 thé nhan dién
su khac biét & nu vi tri tha 53 va 72. Tai vi tri nu 53, X.HOALOC, X-DL, X-
THOM déu xuit hién nu G, riéng cac trinh tw X-CATCHU, X-NV-VCAQ, X-
THANHCA, X-UC khong xuét hién nu, sau khi kiém tra lai peak cua X-DL va X-
THOM thi tai vi tri Xudt hién nu G, peak bi nhiéu & ca 2 trinh tu. Tai vi tri nu 72,
tat ca cac trinh tu 13 nu A, riéng X-THANHCA xuét hién nu G.
Bang 2.36. Céc vi tri khac biét trén trinh tu nucleotide ciia cic gidng xoai cat

Hoa Lac v6i cac gidng khac trén trinh tw rpoC1

Vi tri nucleotide

Mau 53 72
X-HOALOC G A
X-CATCHU -
X-DL G
X-NV-VCAQ -
X-THANHCA - G
X-THOM G
X-UC -

Chu thich : (-): vi tri khong xuét hién nu; (.): vi tri nu tuong dong.

Co 5 vi tri khac biét trong trinh tu gen atpF-atpH tuong tng vdi cac vi tri
peak 1a 34, 35, 51, 784, 812. Trong d6, X-HOALOC cé thé nhan dién duoc su
khac biét voi cac giéng khac & 3 vi tri 40, 787 va 816. Tai vi tri 40, X-HOALOC

xuat hién nu A, & cac giong con lai khong biéu hién nu, riéng trinh ty xoai X-
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NGOCVAN biéu hién nu G. Ngoai ra, tai vi tri 787 va 816, trinh ty X-HOALOC

1a nu A, cac gidng con lai khong biéu hién nu (Bang 2.37).

Bang 2.37. Két qua so sanh trinh tw xoai cat hoa 1dc v6i cac gidng xoai khac

Vi tri nucleotide

MAU
40 41 57 787 816

X-HOALOC A G - A A
X-CATCHU - i i - i
X-DAILOAN - . - ; i
X-NGOCVAN G A T - -
X-THANHCA - i - - i
X-THOM - i i - i
X-UC - . - - -

Chu thich: (-): Vi tri khong xuat hién nu, (.): Vi tri nu twong dong.

10.2. Két qua phan tich da dang diu phan tir ISSR

Két qua dién di ddu phan tr ISSR cua cac gidng xoai dugc thé hién trong
Hinh 2.40, 2.41, 2.42, 2.43 va 2.44. D6i voi chi thi phan tir ISSR, muc tiéu 13 xac
dinh méi quan hé di truyén, thong qua dé c6 thé nhan dién su khac nhau giira cac
gidng xoai. Trong d6, danh gia sy da dang di truyén 1 rat quan trong nham lya
chon cac kiéu gen wu ti dé chon loc va lai tao trong cac chuong trinh cai tién cay
trong. N6 ciing ¢6 thé hitu ich trong viéc bao vé da dang sinh hoc cia cac giéng

ciy trong quan trong vé kinh té nong nghiép.
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500bp

100bp

Hinh 2.40. Két qua dién di mau PCR véi moi ISSR K1
M.Thang chudn 100 bp, . Xodi Pai Loan (Tién Giang), 2. Xodai Thom (Tién Giang), 3.
Xoai Cdat Chu (Tién Giang), 4. Xoai Thanh Ca (Tién Giang), 5. Xoai Uc (Can Tho), 6.
Xoai cat Hoa Léc (An Giang), 7. Xodi cat Hoa Léc (Bén Tre), 8. Xoai cat Hoa Lic
(VCAOMN), 9. Xoai Ngoc Vin (VCAQ), (-) doi chitng dm

500bp

200bp

Hinh 2.41. Két qua di¢n di miu PCR véi mdi ISSR K2
M.Thang chudn 100bp, . Xodi Pai Loan (Tién Giang), 2. Xoai Thom (Tién Giang), 3.
Xoai Cdat Chu (Tién Giang), 4. Xoai Thanh Ca (Tién Giang), 5. Xodai Uc (Can Tho), 6.
Xoai cat Hoa Loc (An Giang), 7. Xoai cat Hoa Loc (Bén Tre), 8. Xodi cat Hoa Léc
(VCAOMN), 9. Xoai Ngoc Vin (VCAQ) , (-) déi chitng dm
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2 3 4 5 6 7 8 9 10 11 () L

Hinh 2.42. Két qua dién di sin pham PCR véi mdi ISSR03
1.xoai Dai Loan xanh (TG), 2.xoai cat Hoa Loc (TG); 3.xoai Thom (TG),; 4.xoai
cat Chu (TG); 5.xoai Thanh ca (TG); 6.xodi Uc (Co P6-CT); 1.xodi cat Hoa Léc
(Ninh Kiéu-CT)); 8.xoai cat Hoa Léc (AG); 9.xodi cat Hoa Léc (BT), 10.xodi cat
Hoa Léc (VCAQMN);11.x0di Ngoc Vin (VCAQMN); L.Thang chudn 100bp, (-)

doi chirng am

2000bp
1000bp

500bp

Hinh 2.43. Két qua di¢n di sain phAm PCR véi moi ISSR31
L.Thang chudn 100bp; 1.xo0di Pai Loan xanh (TG); 2.xodi cat Hoa Léc (TG);
3.xoai Thom (TG); 4.xo0di cat Chu (TG); 5.xodai Thanh ca (TG); 6.xodi Uc (Co Do-
CT); 7.xodi cit Hoa Lc (Ninh Kiéu-CT)); 8.xodi cat Hoa Léc (AG); 9.xodi cat
Hoa Loc (BT), 10.xoai cat Hoa Loc (VCAQMN),; 11.xoai Ngoc Van (VCAQMN) ,
(-) doi chirng Gm
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M12 345678 91011C()

Hinh 2.44. Két qua dién di véi mdi ISSR K3
1. Xoai Pai Loan (Tién Giang), 2. Cat Hoa Léc (Tién Giang),3. Xoai Thom (Tién Giang),
4. Cdt Chu (Tién Giang), 5. Xoai Thanh Ca (Tién Giang), 6. Xodi Uc (Can Tho), 7. Cat
Hoa Léc (Ninh Kiéu), 8. Cat Hoa Lic (An Giang), 9. Cat Hoa Léc (Bén Tre), 10. Cdt
Hoa Léc (VCAQMN), 11. Xoai Ngoc Vin (VCAQ), M. Thang chudn 100bp
M1234 56 78 91011

1000
500

200

Hinh 2.45. Két qua dién di véi mdi ISSR K13
1. Xodi Pai Loan (Tién Giang), 2. Cat Hoa Léc (Tién Giang),3. Xodi Thom (Tién Giang),
4. Cdt Chu (Tién Giang), 5. Xoai Thanh Ca (Tién Giang), 6. Xoai Uc (Can Tho), 7. Cat
Hoa Léc (Ninh Kiéu), 8. Cdat Hoa Léc (An Giang), 9. Cat Hoa Léc (Bén Tre), 10. Cat
Hoa Léc (VCAOMN), 11. Xodai Ngoc Vin (VCAQ), 12.P6i chimg dm, 13.P6i chimg
dwong, M.Thang chudn
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Theo két qua & Hinh 2.46 c6 thé chia thanh 2 nhém chinh dua vao hé sd
tuong ddng trung binh 13 0,67. Nhom I gom 3 miu 13 X.UC, X.HAG, X.HVCAQ,
trong d6 hé sd twong dong 1a 0,94 giita 2 miu xodi X.HAG va X.HVCAQ, hai
mAau nay c6 hé sd trong dong 1a 0,78 voi miu X.UC. Nhém II gdm cic mau con
lai; trong d6 2 mau X.DL va X.THOM c6 hé sb twong dong tuyét ddi 1a 1,00 va 2
mAau nay c6 hé s trong dong 13 0,93 so voi mau X.THCA; xa nhét 1a 0,67 giira
mau xo0ai X.NV véi cac miu trong nhom 2. Tir gian dd pha hé cho thiy, giéng
xodi cat Hoa Loc-An Giang va VCAQ nam trong cing nhanh chimg to 2 mbi
ISSRO3 va ISSR31 d3 phén biét duoc 2 gidng xoai Hoa 1oc ndy véi cac gibng xoai
con lai. Riéng gidng xoai cat Hoa Loc-Bén Tre khong nam trong cting nhanh véi 2

giong xoai Hoa Loc trén.

H-DL

X-THOM

H-CATCHU

|
|
|
|
|
|
|
: X-HL-AG
2 : —‘X-I—H_ BT
| X-HL-VCAQ
|
|
|
|
|
|
]

X-THANHCA

3 XUCLT

K-NV-VCAQ

I T T T T T
Las 0.62

I T T T T I
5 0BT 100
Coaffleient

Hinh 2.46. Gidn d6 mdi twong quan di truyén ciia cac gidng xoai

Dua vao ddu phan tir ISSR d3 chia cic gidng xoai thanh 3 nhom chinh. Ty 18
phan trim da hinh cao 76, 47% xap xi véi ti 1& nghién ciru trén xoai st dung 100
moi ISSR thu duoc ti 16 213 bang don hinh trén tong sé 335 bang thu dugc, chiém
ti 1¢ 63,58% (Damodaran et al., 2012) qua do thé hién duoc su da dang cua cac
gidng xo0ai vé mit di truyén.

Pa s6 gidng xoai duoc biét & Viét Nam 1a M. indica véi nhiéu thir dudi loai
(Pham Hoang Ho, 1999). Trong nghién ciru sir dung chi thi phan tir ISSR, gian dd
cho thiy xoai cat Hoa Loc nam chung nhanh véi 3 giéng xoai khac nén viéc khang
dinh xo0ai Viét Nam déu thude M. indica 1a chua c6 co s6 phan tr r0 rang, can co
thém nhiéu nghién ctru phan tir vé nhém cay nay.
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C6 nhiéu yéu t6 tao nén su khac biét trong quan thé nhu kha niang phat tan va
anh hudng cua moi trudng sdng (Kerdelhué et al., 2002); hodc c6 thé do dja ban
lan cén gitta cac dia phuong nén hat giéng duoc ngudi dan mang tir noi nay téi noi
khac dé canh tac. Quan diém ndy ciing phu hop véi nghién ciu cia tic gia
Stankiewicz et al. (2001), khi nghién ctru vé mdi lién hé di truyén cta cic giéng
ciy trong trong canh tic nong nghiép cho thdy con ngudi 1a yéu t6 quan trong
trong viéc di chuyén gidng ciy trong gitta cac ving dia 1y.

Trong nghién ctru cua Pandit ef al. (2007) da st dung 33 mdi ISSR dé phan
tich da dang di truyén trén 70 giéng xoai & An D9, két qua cho s bang da hinh 1a
408 bang, chiém ti 18 97,14%. Tuy nhién, nghién ctru nay van chua phan biét dugc
cac gibng xodi giita mién Bic va mién Nam An D¢. Diéu nay cho thay sy da hinh
trong trinh tu ldp trén cac giong xoai. Mot sd két qua nghién ciru vé da dang di
truyén st dung dau phan tir ISSR trén cac gidng cay an trai khac dua vao ddu phan
tr ISSR ciing cho két qua kha quan véi do twong dong cao. Trong nghién ctru trén
12 mAu Thanh tra (Lé Y Phung et al., 2018) da chi ra mirc do da hinh cua quan thé
¢ sy da dang cao va muc d6 twong dong dao dong tir 0,58- 0,86. Trong nghién
ctru ciia HO Viét Thé ef al. (2018) véi muc tiéu phén tich da dang & Chanh day da
két luan chi thi ISSR va RAPD déu cho murc do da hinh cao va két qua phan tich
ciy pha hé cho thdy c6 su bién dong 16n trong thong tin di truyén gitta cac mau

phan tich va khong tuan theo quy luat vé vi tri thu mau.
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CHUONG III. CO SO DU LIEU DNA MA VACH
3.1 Giéi thiéu
Co s6 dir lidu duoc viét dudi dang trang web trong server cua trudong Pai hoc Can
Tho bang tng dung Joomla. Co s& dit lidu duoc viét bang ca tiéng Viét va tiéng
Anh. Céu trac cta co sé dit liéu nhu sau :

Trang chu bao gom phan gidi thi¢u chung vé co s¢ dir licu.

< C @ dnavfctueduvn W @ » ' H

CAY AN TRAI VIET NAM

Trang Chi  CSDL  M&i PCR  Chu Ky Nhiét  Lién Hé Q search

GiGi Thidu

Cay 3n qua chui luc rdng tap trung & Nam B dén ndm 2020 duogc B6 Néng nghiép va Phat trién néng thén phé duyét, 12 loai cay &n
trai chu luc dugce dé nghi bao gem thanh long, xoai, chém chdm, sau riéng, v stra, budi, nhan, chudi, dita (khém), cam, mang cau va
quyt. Téng dién tich cdy &n qua chl luc tréng tap trung dén ndm 2020 14 257.000 ha, trong dé viing Déng bang séng Clru Long 185.100
ha, viing Bong Nam B9 71.900 ha. Trong dd, dién tich trong thanh long la 24.800 ha, xoai 45.900 ha, chém chém 18.300 ha, sau riéng
15.000 ha, vii stra 5.000 ha, budi 27.900 ha, nhan 29.800 ha, chudi 28.900 ha, dira 21.000 ha, cam 26.250 ha, mang cau 8.300 ha va quyt
5.850 ha. Quy hoach dat muc tiéu xdy dung nganh hang trai cay cha lyc trong tap trung & Nam B theo hudng san xuat hang hoa lon
trén co s& phat huy lgi thé so sanh, nang cao strc canh tranh cla san phdm trén thi truéng trong nudc va nudc ngoai. Ngoai ra, trai cdy

3.2 Co sé dir liéu
Phan co s& dit liéu gém trinh ty DNA ma vach cua 6 vung trinh tu thudc 10 cay an
trai.

Trang tiéng Viét: https://dnavf.ctu.edu.vn

“ C @ dnavf.ctueduvn/csdlhtml Q 4 @ » ‘ H

CAY AN TRAI VIET NAM

TrangChi  CSDL  MSIPCR  Chukj Nhigt  Lién HE Q

co'sd DUr LIEU DNA
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Trang tiéng Anh: https://dnavf.ctu.edu.vn/en

VIETNAMESE FRUITS

Home Database PCR Primers Thermal Cycles Contact Q Seard

E\IA Database

DEFAULT || TITLE DATE | RANDOM

Danh sach cac m6i DNA ma vach va chu trinh nhi¢t cling dugc dua vao co so dir

liéu.

ITS1: TCCGTAGGTGAACCTGCGG

ITS4: TCCTCCGCTTATTGATATGC

matK-390F: CGATCTATTCATTCAATATTTC
matK-1326R: TCTAGCACACGAAAGTCGAAGT
atpF: ACTCGCACACACTCCCTTTCC

atpH: GCTTTTATGGAAGCTTTAACAAT

rbcLaF: ATGTCACCACAAACAGAGACTAAAGC
rbcLaR: GTAAAATCAAGTCCACCRCG

psbKF: TTAGCCTTTGTTTGGCAAG

psbIR: AGAGTTTGAGAGTAAGCAT

psbA3F: GTTATGCATGAACGTAATGCTC
trnHFOSR: CGCGCATGGTGGATTCACAATCC
ycf1bF: TCTCGACGAAAATCAGATTGTTGTGAAT
ycf1bR: ATACATGTCAAGTGATGGAAAA

poC1 _2F: GGCAAAGAGGGAAGATTTCG
rpoC1_4R: CCATAAGCATATCTTGAGTTGG
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Bién tinh Bit cap

950C 950C 550C 720C 720C 100C
5phat  30gidy 30gidy 1phat  7phat 30 phit

940C 940C 500C 720C 720C
1 phut 30 giay  40gidy 40 giay 5 phut
950C 950C 520C 720C 720C
2 phut 30 giay 30 giay 1 phut 5 phut
940C 940C 510C 720C 720C
4 phut 30 gidy 40 giay 40 giay 5 phut

940C 940C 550C 720C 720C
4 phut 30gidy 30 giay 1 phut 10 phut

940C 940C 520C 720C 720C

4 phut 30gidy 40 giay 1 phut 10 phut

Pé st dung co so dir lidu, nguoi dung truy cdp vao trang web:
http://www.dnavf.ctu.edu.vn. Co s& dit liéu co phién ban tiéng Viét va tiéng Anh.
Cac tinh ndng cua co s¢ dit liéu bao gém: tai trinh ty vé& dudi dinh dang fasta va

hién thi vung trinh tu déc trung cla mdi trinh tu.
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PHAN III. KET LUAN VA PE NGHI
1. Két luan
D3 x4c dinh duogc cay dau dong va dic diém néng hoc cta 10 loai cdy 4n trai trong
nghién ctru & cac tinh thudc khu vuc Nam Bo.
Céc trinh ty DNA ma vach cua 10 loai cay an trai dic trung cia Viét Nam vung
Nam B¢ da dugc giai va phan tich. Cu thé:
- Budi Da Xanh: Dya trén mirc do sai khac vé nucleotide, ITS 1a trinh ty tiém ning
dé nhan dién gidng budi Da Xanh. véi d6 twong dong dao dong trong khoing
0,66-0,95 vé1 khoang dao dong 1a 0,07 dugc chia thanh 3 nhém chinh: nhom I véi
Nhom 2 ¢6 hé s twong dong 13 0,76, nhoém I, 11 vi nhom 3 c6 hé sé tuong dong
thap nhat 13 0,66.
- Cam Mat: gen ycflb cho thdy c6 5 SNPs ¢6 thé phan biét gitta cac giong cam
Mat véi cac giéng khac. Gian d6 pha hé dua trén dau ISSR cho thay c6 su khac
biét vé mit di truyén gifta cac mau cam M4t khong hat va cac mau cam khac trong
nghién curu.
- Chém chém: Gene matK co thé duoc st dung lam DNA ma vach dé nhan dién
gidng chom chom rimg rudt vang, chom chom Java va giéng chom chém lai Tién
Cuong ctia Viét Nam. Phuong phap phén tich da hinh dya trén mdi ISSR nay da
chia tdm gidng — 14 mau chom choém thanh bén nhom 16n. Véi hé sb twong dong
giita cac giéng dao dong tir 72 dén 100%
- Dau ha chau: Trinh ty atpF-H théy duoc trinh tu cta dau Ha Chau khac biét hoan
toan véi cac mau dau déi chirng & 11 vi tri nucleotide. Dya trén gian dd, cho théy
su da dang di truyén giita 12 mau ddu thé hién qua hé sb twong dong 1a 74%. Cac
mau dau Ha Chau c6 hé sé twong dong véi nhau kha cao nam trong khoang tir
0,875 - 1 va nam chung & 1 nhom trén gian dd.
- Méng cau xiém: Két qua phan tich cho thdy gene rpoC1, két qua nghién ciru da
dua ra 7 vi tri sai khac nucleotide. Trong d6 c6 2 vi tri dic trung cho loai binh bat,
4 vi tri c6 kha nang nhan dién loai mang cau. Két qua trén cho thdy ISSR phu hop
dé danh gia dic tinh ciia ba loai Annona va c6 su khac biét dang ké vé da dang di

truyén gitra cac loai
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- Quyt hong: Két qua phan tich trinh ty ving ITS & cho thay c6 14 vi tri khac nhau
giita quyt hong va cac gidng quyt khac. Tir két qua xay dung gian do pha hé ISSR
cho thiy, muc d6 twong dong clia cac mau bién thién tir 0,49 dén 1,00.

- Sau riéng Ri-6: Phat hién 6 SNPs giita c4c trinh tu cta cac mau sau riéng. Trong
d6 c6 mot SNP dic trung cho gidng sau riéng Ri-6 13 vi tri 444, & sau riéng Ri-6 1a
G trong khi cac gidng con lai 1a C. Két qua phan tich dya vao dau phan tir ISSR da
phan chia 20 gidng sdu riéng thu dugc & bdn tinh cua ving PBSCL chia thanh cac
5 nhom c6 hé sé twong dong dao dong kha xa trong khoang 0,61 — 0,97.

- Thanh long rudt d6: Gibéng thanh long rudt d6 Vién Cy in qua mién Nam dugc
xac dinh boi ba locus, atpF-H + rbcll + matK.

- VU sira 16 rén: Khi dya trén trinh ty DNA ving atpF-atpH cho thay c6 su khac
biét gitta ndm giéng vu stta Lo Rén, vu sira bo héng, vu stra bo tim, vu stra tim va
v sita Mica. Phan tich da dang di truyén bang ddu ISSR cho thdy cac gibng vi
sita co do twong dong tir 0,68 dén 1,00 trong d6 cac giéng v sita Lo Rén dugc
tach thanh mot nhanh riéng.

- Xoai cat Hoa Loc: Qua két qua phan tich vung trinh ty matK xuat hién da dang vi
tri bién doi xay ra & hau hét cac vi tri & 16 trinh ty, trong d6 c6 27 vi tri c6 thé
nhén dién xoai cat Hoa Loc v6i cac mau con lai. Dua trén ddu phan tur ISSR, céc
mAu xoai dugc chia thanh 2 nhém voi hé sé twong dong trung binh 13 0,67.

- Cac trinh ty da duogc xay dung thanh co s& dir li€u co thé sir dung trong tra ctru
va phat trién cong cu nhan dang cy an trai.

2. Pé nghi

- Khai thac co s dit liéu dé phat trién cong cu nhan dién cay an trai.

- Tbi wu phan tmg PCR phan 1ap cic ving trinh ty chua dugc giai.
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PHU LUC
1. Két qua khuéch dgi viing trinh tww DNA mda vach buwéi da xanh

Két qua dién di san pham PCR khuéch dai ving trinh tu dugc thyc hién trén
gel agarose 2%, sau khi kiém tra két qua cho thdy voi 3 mdi trén diéu cho hién cac
bang DNA sang 10 rét, lwugng DNA thu dugc du sb lugng can cho gidi trinh ty va
khuéch dai ding doan DNA muc tiéu can khao sat. Ddi chung duong xudt hién
bang 13 rét cho biét qua trinh PCR dién ra mot cach thanh cong khong cé sai soat
vé thao tac ciing nhu chit luong hoa chit da st dung trong PCR dugc dam bao,
d6i chirg am khong xuét hién bang thé hién thdy san pham PCR khong bi nhiém
tap chat. Khi so sanh v&i thang chuin thuong mai c6 kich thuée 3kb cho két qua
khuéch dai dugc chiéu dai cac doan gen lan luot 1a 900bp, 500bp, 700bp tuong
mg v6i 3 moi 13 yeflb (Hinh 1), psbK-psbI (Hinh 2) va ITS (Hinh 3). Tir nhitng
két qua dat duoc cho thiy san pham PCR trén dd du diéu kién dé tién hanh budc

giai trinh tu.

1 2 3 4 5 6 7 8 9 10 11

1500bp
800bp

Hinh 1. Két qua dién di sain pham PCR mdi ycflb céc gidng buéi
Ghi chii: (1) thang chudn 3kb; (2) buéi Da Xanh Tién giang(BDTG) + déi chitng
dwong; (3) buoi Da Xanh Soc Trang (ST), (4) buwoi Da Xanh Hau Giang (BDHG); (5)
budi Da Xanh Vinh Long (BVL), (6) buéi Da Xanh Bén Tre (BDB); (7) buéi Ruby
(BRB1); (8) buéi Thanh Kiéu (BTK), (9) buci Puong Tring (BPT); (10) budi 5 Roi
(STR); (11) Péi chirng dm;
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500bp

Hinh 2. Két qua dién di san pham PCR mdi psbK-psbl cic gidng budi
Ghi chii:(1) thang chudn 3kb; (2) buéi Da Xanh Tién giang(BDTG) + doi chitng dwong;
(3) buoi Da Xanh Soc Trang (ST);(4) buoi Da Xanh Hau Giang (BDHG); (5) buoi Da
Xanh Vinh Long (BVL); (6) buéi Da Xanh Bén Tre (BDB); (7) bwdéi Ruby (BRBI); (8)
bueoi Thanh Kiéu (BTK); (9) budi Puong Trdng (BPT); (10) budi 5 Roi (STR); (11) Poi
chung am;

1 2 3 4 5 6 7 8§ 9% 1011

700bp

Hinh 3. Két qua dién di san pham PCR moi ITS

Ghi chii:(1) thang chudn 3kb; (2) buwdi Da Xanh Tién giang(BDTG) + doi chitng dwong;
(3) buoi Da Xanh Soc Trang (ST),(4) buoi Da Xanh Hau Giang (BDHG), (5) buoi Da
Xanh Vinh Long (BVL); (6) buéi Da Xanh Bén Tre (BDB); (7) bwéi Ruby (BRBI); (8)
budi Thanh Kiéu (BTK); (9) budi Puong Trdng (BPT); (10) budi 5 Roi (STR); (11) Poi
chitng adm;

2. Két qud khuéch dai viing trinh tw DNA ma vach cdc giong cam

Vung trinh tu ITS khuéch dai duoc c6 kich thuéc khoang 700bp (Hinh 4). Poan
trinh ty rpOcl ¢ kich thude khoang 550bp (Hinh 5). O nghién ctru cua Huynh
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Hitu Plrc va ¢s. (2019) ving rpoCl cho ty 1& khuéch dai trén mau lan thudc chi
Anoectochilus, Lusidia rpoC1 véi kich thude 500bp va 600bp. Vung trinh tu atpF-
atpH khuéch dai mau c6 kich thuée khoang 650 bp (Hinh 6). Trinh ty psbK-psbl
duge khuéch dai c¢6 kich thude khoang 450bp (Hinh 7). Theo nghién ciru cia Enan
et al. (2016) khi khao sat ¢ cha 1a Emirati (Phoenix dactylifera L.) trén vung gen
psbK-psbl cho két qua khuéch dai DNA tir 346 bp & giong Umsalla dén 417 bp &
gidng Abukebal, véi chidu dai trung binh 1a 374 bp. Vung trinh tu psbA-trnH
khuéch dai mau co kich thudc khoang 550 bp (Hinh 8). Khi khao sat Citrus
aurantium (cam chua) véi C. sinensis trén vung trinh ty nay thi c6 kich thude
khoang 525 bp (Gori et al., 2019). O nghién ctru khac, loai cidy Bay 14 mot hoa
Paris vietnamensis (Takht.) H. Li khi khdo sat trén vung trinh ty psbA-trnH cho
kich thuéc khoang 803bp (Nguyén Tién Diing et al., 2018). Trong nghién ctu
dinh loai Chi Nhan sam (Panax L.), Lé Thanh Huong et al., (2016) da khao sat
duogc kich thude khoang 390 bp trén ving gen nay. Ving gen ycflb khuéch dai
mau c6 kich thude khoang 850 bp (Hinh 9).

L(# 1 2 3 45 6 7 8 9 10 11 12 ()

1000bp
700bp

Hinh 4. Két qua dién di sain pham PCR véi mi ITS.

L.Thang chudn 100bp, (+).doi chirng dwong; 1.Cam Mdt (TG); 2.Cam Mdt (Phong
Pién-CT); 3.Cam Mdt (HG); 4.Cam Mat (HG); 5.Cam Mdt (Co P6-CT); 6.Cam Mt
(Tra On-VL); 7.Cam Mdt (Cho Lach-BT); 8.Cam cara (Khoa NN-DHCT); 9.Cam tir quy
(Co P6-CT); 10.Cam sanh (VCAQMN);11.Cam ddy (HG); 12. Cam xodn (HG); (-).doi

chirng am.
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Hinh 5. Két qua dién di sain pham PCR véi mdi rpoC1.

L.Thang chudn 100bp; (+).déi chirng dwong; 1.Cam Mdt (TG); 2.Cam Mdt (Phong
Pién-CT); 3.Cam Mdt (HG); 4.Cam Mat (HG); 5.Cam Mdt (Co P6-CT); 6.Cam Mt
(Tra On-VL); 7.Cam Mdt (Cho Lach-BT); 8.Cam cara (Khoa NN-DHCT); 9.Cam tir quy
(Co P6-CT); 10.Cam sanh (VCAQOMN);11.Cam ddy (HG); 12. Cam xodn (HG); (-).doi

chirng am.

L (+#)1 2 3 4 5 6 738

910120l

2 g P

1000bp
700bp

Hinh 6. Két qua dién di san pham PCR véi mdi atpF-atpH
L.Thang chudn 100bp, (+).doi chitng dwong; 1.Cam Mdt (TG); 2.Cam Mgt (Phong
Pién-CT); 3.Cam Mat (HG); 4.Cam Mdt (HG); 5.Cam Mat (Co P6-CT); 6.Cam Mt
(Tra On-VL); 7.Cam Mdt (Cho Lach-BT); 8.Cam cara (Khoa NN-DHCT); 9.Cam tir quy
(Co B6-CT); 10.Cam sanh (VCAQMN),11.Cam ddy (HG); 12. Cam xoan (HG); (-).doi

chirng am.
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L (+#)1 2 3 4 5 6 78 9 10 11 12 ()

1000bp
500bp

Hinh 7. Két qua dién di san phAm PCR véi moi psbK-psbl.
L.Thang chudn 100bp; (+).déi chirng dwong; 1.Cam Mdt (TG); 2.Cam Mdt (Phong
Pién-CT); 3.Cam Mat (HG); 4.Cam Mat (HG); 5.Cam Mdt (Co DS-CT); 6.Cam Mt
(Tra On-VL); 7.Cam Mdt (Cho Lach-BT); 8.Cam cara (Khoa NN-DHCT); 9.Cam tir quy
(Co P6-CT); 10.Cam sanh (VCAQOMN);11.Cam ddy (HG); 12. Cam xoan (HG); (-).déi

chirng am.

L (¢ 1 2 3 45 6 7 8 9 10 11 12 ()

B600hp

Hinh 8. Két qua dién di sain pham PCR véi mdi psbA-trnH
L.Thang chudn 100bp; (+).doi chitng dicong; 1.Cam Mdt (TG); 2.Cam Mdt (Phong
Pién-CT); 3.Cam Mdt (HG); 4.Cam Mdt (HG); 5.Cam Mdt (Co P6-CT); 6.Cam Mat
(Tra On-VL); 7.Cam Mdt (Cho Lach-BT); 8.Cam cara (Khoa NN-DHCT); 9.Cam tir quy
(Co B6-CT); 10.Cam sanh (VCAQMN),11.Cam ddy (HG); 12. Cam xoan (HG); (-).doi

chitng dm.

180



L (#)1 2345 6 78 91011 12 ()

1000bp
800bp —

Hinh 9. Két qua dién di san pham PCR véi mdi ycflb
L.Thang chuin 100bp; (+).d6i chimg duong; 1.Cam Mat (TG); 2.Cam M4t (Phong Dién-
CT); 3.Cam Mat (HG); 4.Cam Mat (HG); 5.Cam Mat (Co Po-CT); 6.Cam Mat (Tra On-
VL); 7.Cam Mit (Chg Lach-BT); 8.Cam cara (Khoa NN-DHCT); 9.Cam tir quy (Co Do-
CT); 10.Cam sanh (VCAQMN);11.Cam day (HG); 12. Cam xoan (HG); (-).ddi chung

A

am.
3. Két qua khuéch dai viing trinh tw DNA md vach cdc giong chém chém

Trinh ty marK cho cac bang déu cé kich thudc trén 1000 bp (Hinh 10), roi
vao khoang 1500 bp, phu hop véi kich thude doan gen marK khuéch dai duoc véi
cap moi marK-4600/trnK-2R dugc cong bd boi Edwards va Gadek (2001). Cac

san pham PCR nay du diéu kién giai trinh ty.

MINCNBNVICTBIVJICJBJV I O V R L ()

Hinh 10. Két qua dién di kiém tra san pham PCR véi mdi matK
M1: marker lkb, NC: cc. nhin Can Tho, NB: cc. nhin Bén Tre, NV: cc. nhan
Vinh Long, TC: cc. Thai Can Tho, TB: cc. Thdi Bén Tre, TV: cc. Théi Vinh Long,
JC: cc. Java Can T, ho, JB: cc. Java Bén T re, JV: cc. Java Vinh Long, O: cc. ta, R:

cc. rung, V: cc. vo vang, I: cc. Indo, L: cc. lai Tién Cuong
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4. Két qua khuéch dgi viing trinh tw DNA ma vach cdc giong diu

San phadm PCR v&i moi ITS c6 kich thude khoang 600-700 bp, mdi matK c6 kich
thude khoang 900-1000 bp, mdi atpF-atpH c6 kich thude khoang 900-800 bp, moi
psbK-psblI c6 kich thude khoang 400-500 bp, mdi rbeL cé kich thuéde khoang 600-
700 bp, mdi rpoCI co kich thude khoang 500-600 bp, mdi ycflb ¢ kich thudc
khoang 900-800 bp (Hinh 11 —17).

g8 9 10 11 12

700
600

Hinh 11. Két qua dién di PCR véi moi ITS
(1: DXAHG, 2: DDVX, 3: DXVX, 4: DHCVX, 5: CHCVX, 6: DXAVX, 7:
CHCOM, 8: DDXOM]I, 9: DDXOM?2, 10: DXABT, 11: CHC9H, 12: DV9H)

8 9 10 11 12

Hinh 12. Két qua dién di PCR véi moi matK
(1: DXAHG, 2: DDVX, 3: DXVX, 4: DHCVX, 5: CHCVX, 6: DXAVX, 7:
CHCOM, 8: DDXOM1, 9: DDXOM2, 10: DXABT, 11: CHC9H, 12: DV9H)
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Hinh 13. Két qua dién di PCR véi moi atpF-atpH
(1: CHC9H, 2: DV9H 3: DXAHG, 4: DDVX, 5: DXVX, 6: DHCVX, 7: CHCVX, 8:
DXAVX, 9: CHCOM, 10: DDXOM]I, 11: DDXOM?2, 12: DXABT)

500
400

Hinh 14. Két qua dién di PCR véi moi psbK-psbl
(1: CHCY9H, 2: DV9H 3: DXAHG, 4: DDVX, 5: DXVX, 6: DHCVX, 7: CHCVX,
8: DXAVX, 9: CHCOM, 10: DDXOMI, 11: DDXOM2, 12: DXABT)

4 5 6 g 9 10 11 12 -

| e e e e o e o e =

600
500

Hinh 15. Két qua di¢n di PCR v6i moi rbeL
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(1: DXAHG, 2: DDVX, 3: DXVX, 4: DHCVX, 5: CHCVX, 6: DXAVX, 7:
CHCOM, 8: DDXOM1, 9: DDXOM?2, 10: DXABT, 11: CHCYH, 12: DV9H)

Hinh 16. Két qua dién di PCR v6i moi trnH-psbA
(1: CHCOM, 2: DXABT, 3: DXVX, 4: DXAHG, 5: DDVX, 6: DHCVX, 7:
CHCVX, 8: DXAVX, 9: DDXOM]I, 10: DDXOM?2, 11: CHC9H, 12: DV9H)

9 10 11 12 -

600
500

Hinh 17. Két qua dién di PCR véi méi rpoCI
(1: DXAHG, 2: DDVX, 3: DXVX, 4: DHCVX, 5: CHCVX, 6: DXAVX, 7:
CHCOM, 8: DDXOM1, 9: DDXOM?2, 10: DXABT, 11: CHCYH, 12: DV9H)

5. Két qua khuéch dai viing trinh tw DNA mi vach cdc giong méng cdu

Két qua khuéch dai ving gen rbcL dugc kiém tra trén gel agarose 2% véi thang
chuan 100 bp (Hinh 18) cho két qua cic bang DNA rd nét va sang. So sanh kich
thudc bang san pham PCR véi kich thude bang trén thang chuan cho thay doan

gen rbcL ¢6 kich thude khoang 550 — 600 bp.
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Hinh 18. Két qua dién di san pham khuéch dai viing gen rbcL
M. Thang chudn 100 bp, 1. Binh bdt (Long My), 2. Méng cau ta (Long Mp), 3. Na (Long
My), 4. Méng cau ta (Can Tho), 5. Na (Can Tho), 6. Binh bat (Can Tho), 7. Méng cau
Xiém (Vinh Long), 8. Mang cdu Xiém (Ngd Bay), 9. Na Pai Loan (Ngd Bady), 10. Méng
cau Xiém (Phung Hiép), 11. Na Dai Loan (Hiép Thanh), (-). Déi chimg dm
Ving gen rpoC1 cho két qua cac bang DNA rd nét va sang. So sanh kich thudc
bang san pham PCR vdi kich thudc bang trén thang chuan cho thay doan gen
rpoC1 co6 kich thudc khoang 500 — 550 bp.

500 bp

Hinh 19. Két qua dién di san pham khuéch dai viing trinh ty rpoC1
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M. Thang chudn 100 bp, 1. Binh bat (Long My), 2. Méang cdu ta (Long My), 3. Na
(Long Mp), 4. Mang cau ta (Can Tho), 5. Na (Can Tho), 6. Binh bdt (Can Tho), 7.
Mang cau Xiém (Vinh Long), 8. Méng cau Xiém (Ngd Bay), 9. Na Pai Loan (Ngd
Bay), 10. Mang cau Xiém (Phung Hiép), 11. Na Dai Loan (Hiép Thanh), (-). Doi

churng am
6. Két qua khuéch dai viing trinh tw DNA ma vach cdc giong quyt

Ciap mdi duoc str dung trong phan tmg PCR tai ving trinh ty ITS 1a ITS1 va
ITS4 (White ef al., 1990). So sanh kich thudc bing trén gel v6i thang chuan cho
thay san pham PCR v&i mdi ITS c¢6 kich thudc khoang 700 - 800 bp (Hinh 20),
mdi matK c6 kich thude khoang 900 - 950 bp (Hinh 21). Két qua nay phu hop véi
nghién ctru ciia Nguyén B4 Phu (2011) khi thyc hién véi giong quyt duong khong
hat. san phim PCR véi mdi atpF-atpH c6 kich thude khoang 500 - 550 bp (Hinh
22). Theo Vijayan and Tsou (2010) véi cip mdi atpF va atpH, chiéu dai trinh ti
khuéch dai chat luong tot nhat & do dai trong khoang 196 - 573 bp. San pham PCR
v6i moi psbK-psbl c6 kich thude khoang 450 - 500 bp (Hinh 23), méi rbcL cd
kich thudc khoang 500 - 600 bp (Hinh 24). Hai cip mdi xudi nguoc rbcL-aF va
rbcL-aR duoc str dung theo nghién ctru ctia Kress ef al. (2009). Két qua cho thay
kich thudc khuéch dai nay phu hop voi chiéu dai 1y thuyét 13 550 - 600 bp, moi
rpoC1 c¢6 kich thuéc khoang 500 - 600 bp (Hinh 25). Két qua nay phu hop véi
nghién ctru ctia Chen ef al., (2016), moi ycflb c6 kich thudc khoang 800 - 900 bp
(Hinh 52), tuong tng v4i cong bd ciia Van de Wiel et al., (2009).
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§00 bp
700 bp

Hinh 20. Két qua dién di PCR véi moi ITS
1. QHLH (DT), 2. QHVT (DT), 3. QHTT (DT), 4.QHTP (DT), 5. ODDT, 6. QHPD (CT)
7. QHVX (CT), 8. OHCR (CT), 9. ODCT, 10. ODCG (TG), 11. ODCB (TG)

Hinh 21 Két qua dién di PCR véi mdi matK
1. OHLH (DT), 2. QHVT (DT), 3. QHTT (DT), 4.QHTP (DT), 5. ODDT, 6. QHPD (CT)
7. OHVX (CT), 8. OHCR (CT), 9. ODCT, 10. ODCG (TG), 11. ODCB (TG)

600 bp

Hinh 22. Két qua dién di PCR véi moi atpF-atpH
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1. OHLH (DT), 2. OHVT (DT), 3. QHTT (DT), 4.QHTP (DT), 5. ODDT, 6. OHPD (CT)
7. OHVX (CT), 8. OHCR (CT), 9. ODCT, 10. ODCG (TG), 11. ODCB (TG)

Hinh 23. Két qua dién di PCR véi moi psbK-psbl
1. QHLH (DT), 2. QHVT (DT), 3. QHTT (DT), 4.QHTP (DT), 5. ODDT, 6. QHPD (CT)
7. OHVX (CT), 8. QHCR (CT), 9. ODCT, 10. ODCG (TG), 11. ODCB (TG)

e i I

Hinh 24. Két qua dién di PCR véi mdi rbcL
1. QHLH (DT), 2. QHVT (DT), 3. QHTT (DT), 4.QHTP (DT), 5. ODDT, 6.
OHPD (CT), 7. OHVX (CT), 8. OHCR (CT), 9. ODCT, 10. ODCG (TG), 11.
ODCB (TG)
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Hinh 25. Két qua dién di PCR véi méi rpoC1
1. QHLH (DT), 2. QHVT (DT), 3. QHTT (DT), 4.QHTP (DT), 5. ODDT, 6.
OHPD (CT), 7. QHVX (CT), 8. QHCR (CT), 9. ODCT, 10. ODCG (TG), 11. ODCB
(TG)

900bp
800bp

Hinh 26. Két qua dién di PCR véi moi ycflb

1. QHLH (DT), 2. QHVT (DT), 3. QHTT (DT), 4. QHTP (DT), 5. ODDT, 6. OHPD (CT),
7. OHVX (CT), 8. QHCR (CT), 9. ODCT, 10. QDCG (TG), 11. QDCB (TG)

7. Két qua khuéch dai viing trinh tw DNA ma vach cdc giong sdu riéng

Két qua PCR cac mau véi moi ITS duge kiém tra bang phuong phép dién di

trén gel agarose 2% cho thy da s cac bang DNA xuat hién rd nét, khong c6 bing

phu chtng t6 moi duoc dung dé khuéch dai dugc thiét ké dic hiéu. Miu ddi chimg

duong cho bing rd nét, co kich thudc bang voi cac bang duoc khuéch dai, ddi

chirng 4m khong c6 bing xuat hién chirng t6 mau khong bi ngoai nhiém. So sanh

v6i kich thudc bang trén thang chuan 3 kb cho thay doan gen ITS c6 kich thudc
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khoang 800 bp (Hinh 27). Cac san pham con lai cho két qua hién thi tét trén gel co

bang sang rd du diéu kién da duoc g giai trinh tu.

M RI R2Z R3 R4 R5 Ml M2 M3 Kl K2 K3 HI H2 S1 S ()

800 bp

Hinh 27. Két qua khuéch dai ving ITS
M. Thang chudn 3 kb, R1. Ri-6 (Vinh Long), R2. Ri-6 (Tién Giang), R3. Ri-6 (Bén Tre),
R4. Ri-6 (Can Tho), R5. Ri-6 (Vién Cdy dan qua mién Nam), M1. Monthong (Vinh Long),
M?2. Monthong (Tién Giang), M3. Monthong (Can Tho), K1. Khé Qua Xanh (Vinh Long),
K2. Khé Qua Xanh (Bén Tre), K3. Khé Qua Xanh (Can Tho), HI. Chin Héa (Bén Tre).
H?2. Chin Héa (Can Tho), S1. Sita Hat Lép (Bén Tre), S4. Sita Hat Lép (Can tho) (-). Poi
chuirng dm.

Két qua dién di san pham PCR v&i mdi marK duoc kiém tra trén gel
agarose 2% v&i thang chudn 1 kb cho thiy cac bang DNA duoc khuéch dai cho két
qua 1d nét, kich thuéc dong déu giira cac mau, khong xuat hién bang phu ching t6
moi dugc thiét ké co tinh ddc hiéu d¢ DNA bit dugc va nhan ban véi cc trinh ty
ctia sdu riéng. So sanh voi kich thude bang chuan cho thiy san pham c6 kich thudc
khoang 900 bp (Hinh 28). Trong d6 c6 hai mau khong xuat hién bang 1a 11 va 16
d3 duoc kiém tra lai. Mau dbi ching dwong co6 bang 1 nét, kich thuéc bang véi
cac bang dugc khuéch dai. P6i chimg am khong xuat hién bang chung to miu
khong bi nhiém, hoa chat st dung va diéu kién cho phan trng PCR hoan toan binh
thuong va phu hop cho phan tmg. Cac san pham cho két qua hién thi tbt trén gel
c6 bang sang o du diéu kién da dugc giri giai trinh ty. So sanh véi kich thude
bang trén thang chudn cho thiy doan trinh tuy rpoC1 khuéch dai duoc c6 kich
thudc khoang 500 bp (Hinh 29).
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R2 R3 R4 R5 M1 M2 M3 K1 K2

Hinh 28. Két qua khuéch dai gen matK
M. Thang chudn 1 kb, M. Thang chudn 3 kb, R1. Ri-6 (Vinh Long), R2. Ri-6 (Tién
Giang), R3. Ri-6 (Bén Tre), R4. Ri-6 (Can Tho), RS. Ri-6 (Vién Cady dn qud mién
Nam), M1. Monthong (Vinh Long), M2. Monthong (Tién Giang), M3. Monthong
(Can Tho), K1. Khé Qua Xanh (Vinh Long), K2. Khé Qua Xanh (Bén Tre), (-). Déi
chitng ém, (+). Déi chirng dwong.

B3 K4 R> M1 M2 M3 K1 K2 (<) (+)

Hinh 29. Két qua khuéch dai viing gen rpoC1

M. Thang chuan 1 kb, R1. Ri-6 (Vinh Long), R2. Ri-6 (Tlen Giang), R3. Ri-6 (Bén
Tre), R4. Ri-6 (Can Tho), R5. Ri-6 (Vién Cdy dn qud mién Nam), M1. Monthong
(Vinh Long), M2. Monthong (Tién Giang), M3. Monthong (Can Tho), K1. Kho
Qua Xanh (Vinh Long), K2. Khé Qua Xanh (Bén Tre), (-). Doi chitng dm, (+). Doi
chung dwong.

8. Két qud khuéch dai cdc trinh tw DNA mi vach cdc giong thanh long

Céc trinh ty DNA mi vach bao gom 4 gene mi hoa protein 13 ycflb, rbcL,
rpoC1 va matK, nhoém khéng ma hoa gom 3 trinh ty atpF-H, psbA-trnH psbK-I va
vung ITS trong bd gene nhan di duoc khuéch dai. Théng qua do sang cia san
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pham PCR trén gel agarose (Hinh 30), cho thay gen rpoC1, rbcL va 2 ving atpF-
H, psbA-trnH dat hiéu qua khuéch dai cao. Bing dién di cua gen matK va ycflb c6
d6 sang kém hon nhung vin c6 thé quan sat 15 trén gel. Cac trinh tu rpoCl, rbeL,
atpF-H, psbA-trnH va matK chi xuit hién 1 bang duy nhét phan 4nh tinh dic hiéu
ciia moi trong qué trinh PCR. Mau d6i chimg 4m khong xuat hién bing dam bao
khong xdy qua ngoai nhiém trong qua trinh PCR. Do d6, 5 ving trén duoc sir dung
dé giai trinh ty va phan tich hiéu qua nhan dién loai trong ndi dung nghién ctru tiép

theo.
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M DFI DFZ DF3 DF4 DFS DF6 DFT DFR DF* NC DFI® & pEp DF2 DFY DF4E DFE DFs DFD DI‘“D]W‘"FIU A

——

psbA-trnH

M DFI DFT DFY DFE DFS DFs DFT DEE DFF DFID SO l

matK yeflb

M DFI DFE DFY DFS DFS DFE DFT DFE DF? DFIGRE s pFl DFE DF3 DFd DF: DFG DFT DFR DFF DFLD NG

Hinh 30. Pho dién di 8 trinh tw DNA mi vach
M — Thang DNA chuan 50 bp hyperladder (Bioline, Anh); DFI — Thanh long ruét do,
Vién cdy an qua mién Nam, DF2 — Thanh long rudt do, Bén Tre; DF3 — Thanh long rugt
do, Ca Mau, DF4 — Thanh long ruot do, Ca Mau (trdi tron); DF5 — Thanh long ru¢t tim
hong, Tién Giang; DF6 — Thanh long rudt trang, Bén Tre; DF7 — Thanh long rudt tréng,
Ca Mau; DF8 — Thanh long vo vang rudt tring, Pong Thap; DF9 — Thanh long vé vang
ruét trang, Tién Giang; DF10 — Thanh long moc hoang, An Giang; NC — Negative

control (d@oi chitng dm).
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9. Két qud PCR cdc vitng gen cdc giong vii siva

Cac mau nghién ctu dugc khuéch dai trén tdm vung gen ITS, matK, rbcL,
atpF-atpH, ycfIb, rpoCl, psbK-psbl, trnH-psbA. Sau khi dién di san pham PCR
trén gel agarose 2% két qua cho thiy da sd cdc mau c6 bang sang, 5. Kich thudc
san pham cua cic viung khoang: ITS 700 bp, matK 900 bp , rbcL 650 bp, atpF-
atpH 660 bp, ycflb 900 bp, psbl-psbK 480 bp, rpoC1 550 bp, trnH-psbA 650 bp
khi so v6i thang chuan 100 bp (Hinh 31).

L / Tobp

T - e - - - — -

~— % 500 bp

12 13 14 15 16 17 158 19
- ) e e () (— =

D e

Hinh 31. Két qua giai trinh tw cic sain pham PCR ving trinh ty ITS va matK
Giéng M: thang chudn 100bp; giéng 1: doi chirng dwong; giéng 2: S1; giéng 3: S2; giéng
4: 83; giéng 5: S4; giéng 6: S5; giéng 7: S6; giéng 8: S7; giéng 9: S8; giéng 10: S19;
giéng 11: S10; giéng 12: S11; giéng 13: S12; giéng 14: S13; giéng 15: S14; giéng 16:
S15; giéng 17: S16; giéng 18: S17; giéng 19: S18; giéng 20: S19; giéng 20: doi chimg

A

am
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 () (H M

Hinh 32. Két qua dién di mau PCR véi moi ITS
1 X.Hoa Léc (Tién Giang), 2. X.Pai Loan (Tién Giang),3. X.Pai Loan doé (Tién Giang), 4.
X.Cat Chu (Tién Giang), 5. X.Ghép (Tién Giang), 6. X.Thanh Ca (Tién Giang), 7.
X.Thom (Tién Giang), 8. X.Chdu(Tién Giang), 9. X.Budi (Can Tho), 10. X.Lai (Tién
Giang), 11. X.Uc (Can Tho), 12. X.Uc (Vinh Long) 13. X.Pd (Tién Giang), 14. X.U (Tién
Giang), (-).Poi chitng dm, (+).Doi chitng dwong, M.Thang chudn 1kb.

M1 2 3 4 5 6 7 8 92 10 11 12 13 14 () (+)

1000

250 b

Hinh 33. Két qua dién di miu PCR v6i moi matK (gel 5)

M.Thang chudn 1kb, 1.Buéi (NK-Can Tho), 2.Hoa Léc (Can Tho), 3.Tik Quy (NK-
Can Tho), 4.Hoa Léc (Bén Tre), 5.Keo (An Giang), 6.Budi (An Giang), 7.Tir Quy
(An Giang), 8.Hoa Loc (An Giang), 9.Du Pu (An Giang), 10.Pai Loan (An
Giang), 11.Hoa Léc (Tién Giang), 12.Padi Loan (Tién Giang), 13.Cat Chu (Tién
Giang), 14.Thom (Tién Giang), (-).Poi ching am, (+).Doi chirng dicong.
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1 2 3 4 5 6 7 8 9 10 11H)()

1000bp
500bp

Hinh 34. Két qua dién di san pham PCR khuéch dai gen rbcL
L.Thang chudn 100bp; 1.xo0ai Pai Loan xanh (TG); 2.xodi cat Hoa Loc (TG); 3.xodi
Thom (TG); 4.xo0di cat Chu (TG); 5.x0di Thanh Ca (TG); 6.xodi Uc (Co P6-CT); 7.xodi
cat Hoa Léc (Ninh Kiéu-CT)); 8.xo0di cat Hoa Lic (AG); 9.xodi cat Hoa Loc (BT);
10.x0di cdt Hoa Léc (VCAQMN)11.x0ai Ngoc Vin (VCAQMN); (+).doi chitng dwong
(sau riéng Ri6); (-).doi chitng dm.

M1 2345867589141

600bp

Hinh 35. Két qua dién di miu PCR véi mdi rpoC1
1. Xodi Pai Loan (Tién Giang), 2. Cat Hoa Léc (Tién Giang),3. Xodai Thom (Tién Giang),
4. Cat Chu (Tién Giang), 5. Xoai Thanh Ca (Tién Giang), 6. Xodi Uc (Can Tho), 7. Cat
Hoa Léc (Ninh Kiéu), 8. Cdat Hoa Léc (An Giang), 9. Cat Hoa Léc (Bén Tre), 10. Cat
Hoa Léc (VCAQMN), 11. Xodi Ngoc Vin (VCAQ), 12.Déi chimg dm, 13.D6i chitng
dwong, M.Thang chuan 100bp.
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800bp

Hinh 36. Két qua dién di miu PCR v6i moi yeflb
M.Thang chudn 100 bp, 1. Xodi Dai Loan (Tién Giang), 2. Xodi cat Hoa Léc (Tién
Giang), 3. Xoai Thom (Tién Giang), 4. Xodi Cat Chu (Tién Giang), 5. Xodai Thanh Ca
(Tién Giang), 6. Xoai Uc (Can Tho), 7. Xodi cat Hoa Léc (Can Tho), 8. Xoai Tir Quiy
(Ninh Kiéu) 9.Xoai cat Hoa Léc (An Giang), 10. Xoai cat Hoa Léc (Bén Tre), 11. Xoai
cat Hoa Loc (VCAQMN), 12. Xoai Ngoc Vin (VCAQ),(+). Péi chitng dwong, (-). Doi

chung am.
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