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BO GIAO DUC VA PAO TAO
TRUONG PAI HQC CAN THO

THONG TIN KET QUA NGHIEN CUU
1. Thong tin chung

- Tén d& tai: Xay dung co s& dit lieu DNA mi vach cho cac gidng cdy an trai dic san cla
Viét Nam khu vuc Nam Bo

- Chu nhiém dé tai: TS. Pd Tan Khang — Vién Nghién ctru va Phat trién Cong nghé Sinh
hoc

- Co quan chu tri: Trudng Pai hoc Can Tho

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

Muc tiéu chung: Xay dung dugc co so dir licu DNA ma vach cho 10 loai trai cay déc san
cua Viét Nam khu vuc Nam Bo.

Muc tiéu cu thé:

Khao sat va tim dugc cac cay dau dong cua 10 loai cay an trai dac san & Nam BJ.

Giai dugc trinh ty DNA ma vach va phéan tich dugc da dang di truyén cua tung loai DNA
ma vach cua tung loai cay an trai dac san dya trén cac phﬁn mém tin sinh hoc va co s& dir liéu
DNA, tr d6 xay dung dugc co sé dir lifu DNA ma vach chuin c¢6 gia tri nhan dang chinh xac 10
loai cay an trai dac san Nam B.

3. Tinh méi va sang tao

DNA ma vach 1a mot trong nhiing cong cu ing dung mdi trong cong ngh¢ sinh hoc nong
nghiép dé nhan dang gidng cay trong. Viéc dua cong cu nay vao nhan dién ciy cdy giéng va cc san
pham tir cdy an trai 1a mot trong nhimng bude tién cia ndng nghiép trong img dung cong nghé 4.0.

Dé tai di xac dinh duoc cac vi tri chuyén biét cua timg giéng ciy an trai ddc san trong
nhom cay an trai c6 nhidu dic diém tuong dong ca vé hinh thai va vé gen.

4. Két qua nghién ciru

- Buéi Da Xanh: Dya trén mirc d6 sai khac vé nucleotide, ITS 1a trinh tu tiém nang dé nhan dién
gidng budi Da Xanh. voi d6 twrong dong dao dong trong khoang 0,66-0,95 voi khoang dao dong 1a
0,07 duoc chia thanh 3 nhém chinh: nhém I véi Nhom 2 ¢6 hé s6 twong dong 13 0,76, nhom I, 11 v6i
nhom 3 ¢6 hé s6 twong dong thap nhat 14 0,66.

- Cam Mat: gen ycflb cho thay c6 5 SNPs c6 thé phan biét giita cac gidng cam Mat véi cac gidng
khéc. Gian dd pha hé dua trén d4u ISSR cho théy ¢ su khac biét vé mat di truyén gitra cac mau
cam Mat khong hat va cac mau cam khéc trong nghién ctru.

- Chom chom: Gene matK c6 thé dugc st dung l[am DNA ma vach dé nhan dién giéng chom chém
rimg rudt vang, chom chom Java va giéng chom chom lai Tién Cudng ciia Viét Nam. Phuong phap
phan tich da hinh dya trén moi ISSR nay da chia tdm gidng — 14 mau chém chém thanh bén nhom
16n. V6i hé s tuong ddng giira cac gidng dao dong tir 72 dén 100%

- Dau ha chau: Trinh tu atpF-H tha"iy dugc trinh ty cia dau Ha Chau khac biét hoan toan véi cac
méu dau ddi ching & 11 vi tri nucleotide. Duya trén gian dd, cho thiy su da dang di truyén giita 12
mau dau thé hién qua hé sé tuong ddng 1a 74%. Cac mau ddu Ha Chéau c6 hé sb twong dong véi
nhau kha cao nam trong khoang tir 0,875 - 1 va ndm chung & 1 nhom trén gian do.

- Miéng ciu xiém: K&t qua phan tich cho thiy gene rpoCl, két qua nghién ciru da dua ra 7 vi tri sai
khac nucleotide. Trong d6 co6 2 vi tri dic trung cho loai binh bat, 4 vi tri ¢c6 kha nang nhan dién loai
méng cau. Két qua trén cho thdy ISSR phui hop dé danh gia dic tinh cta ba loai Annona va c6 su
khac biét dang ké vé da dang di truyén giita cac loai



- Quyt hong: Két qua phén 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 dd pha hé ISSR cho thiy, mirc d6 twong ddng
ctia cac mau bién thién tir 0,49 dén 1,00.
- Sau riéng Ri-6: Phat hién 6 SNPs giita cac trinh tu ciia cic mau sau riéng. Trong d6 c6 mot SNP
dic trung cho gidng sau riéng Ri-6 14 vi tri 444, & sau riéng Ri-6 1a G trong khi cac gidng con lai 1a
C. Két quéa phén tich dua vao diu phan tir ISSR d4 phan chia 20 gidng siu riéng thu dugc & bon tinh
ctia ving PBSCL chia thanh cic 5 nhom c6 hé sd tuong dong dao dong khé xa trong khoang 0,61 —
0,97.
- Thanh long rudt do: Gibéng thanh long ruét d6 Vién Cay dn qua mién Nam duoc xac dinh boi ba
locus, atpF-H + rbcL + matK.
- Vu stra 10 rén: Khi dua trén trinh tg DNA vung atpF-atpH cho théy c6 su khac biét gitta ndm
gidng vii sita Lo Rén, v sita bo hong, v sita bo tim, vii sita tim va va sita Mica. Phan tich da dang
di truyén bang diu ISSR cho thiy cac giéng va sita co do twong dong tir 0,68 dén 1,00 trong d6 cac
gidng va sita Lo Rén dugc tich thanh mot nhanh riéng.
- Xoai cat Hoa Loc: Qua két qua phén tich ving trinh ty matK xuat hién da dang vi tri bién ddi xay
ra & hau hét cac vi tri & 16 trinh ty, trong d6 ¢6 27 vi tri ¢6 thé nhan dién xoai cat Hoa Loc véi cac
mau con lai. Dya trén dau phan tir ISSR, cac mau xoai duoc chia thanh 2 nhom véi hé ) tuong
ddng trung binh 13 0,67.
5. San phim
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 ding ky thuyét minh).
- 02 bai bao trong nudc

+ 01 bai dang trén Tap chi Khoa hoc Truong Pai hoc Can Tho

+ 01 bai dang trén Tap chi Khoa hoc va Cong nghé Nong nghiép Viét Nam

- 01 Sach chuyén khao: “DNA mi vach va da dang di truyén cay an trai”.

San pham dao tao:
- Pao tao thanh cong 06 thac si (vuot 04 so voi dang ky thuyét minh)
Sdn pham g dung:
- 01 Co s6 dir litu vé DNA mi vach cia 10 gibng cdy an trai dic san cua Viét Nam
(https://dnavf.ctu.edu.vn/)
- 01 Thu vién DNA ma vach cua 10 giéng cdy an trai ddc san cua Nam Bo
6. Hiéu qua, phwong thirc chuyén giao két qua nghién ciru va kha ning tng dung vao thye té
6.1. Hi¢u qud
Doi v6i to chire chii tri va cdc co sé img dung két qua nghién ciru
Két qua nghién ciru nay 1a mot bude dot pha cia ving dong bang song Ctru Long néi chung va caa
Truong dai hoc Can Tho noéi riéng. Co so dir liéu DNA cua céac loai cdy an trai ddc san cia Nam Bo
dugc luu gift tai trudng 1am co s cho céc tra ciru vé gen cho cac nghién ciru lién quan. Dé tai con
hd tro luan vin va luan an cho hoc vién cao hoc va nghién ctru sinh cta truong. Cac luan vin va
ludn 4n nay 14 nguon tai liéu tham khao quy cho cac hoc vién tiép theo ciing nhur cho cac nha khoa
hoc cung linh vuc nghién curu.
Déi véi linh vuc gido duc va dao tao
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Cong nghé sinh hoc cta Viét Nam dang phat trién kha cham so voi thé gidi, do d6 nhitng cong trinh
vé gene s& tang tc cho su phat trién ctia khoa hoc nudc ta. Pé tai cho ra cac san pham khoa hoc 1a
céc bai bao va sach vé cong nghé DNA cua thyc vat. Pay 1a mot trong nhiing linh vic quan trong
clia cong nghé sinh hoc, c6 thé st dung nhu cac tai liéu giang day ¢ cac cd so dao tao nganh cong
nghé sinh hoc va cac nganh gan c6 lién quan.
Poi v6i linh vire khoa hoc va cong nghé c6 lién quan
Xéc dinh va luu giit cdy dau dong cho viéc san xuat va nhan gidng ciy an trai & khu viuc Nam Bo.
Két qua nghién ciru tao tién dé quan trong cho hudng nghién ctru tmg dung chi thi phan tir vao viéc
phan loai, giam dinh, danh gia da dang di truyén, bao ton va quan ly thuong mai ngudn tai nguyén
sinh vat & nudc ta, cu thé 1a cac loai cay an trai dic san trén toan lanh thé.
Doi voi phat trién kinh té-xa hi
Ngoai gia tri khoa hoc x4c dinh gidng cdy an trai, mot hé thong quan 1y giong dua vao DNA mi
vach s& gitip chiing ta quan 1y dugc tai nguyén di truyén dé khai thac hiéu qua nhat va c6 du co s&
khoa hoc dé chirng minh dugc quyén sé hiru quéc gia ddi v6i ngudn tai nguyén sinh hoc, khi Viét
Nam gia nhap t6 chirc thwong mai qudc té.
6.2. Phwong thirc chuyén giao két qud
- Co s0 dir liéu DNA ma vach cua 10 loai cay an trai dugc cong khai trén internet va dugc xem nhu
ching minh thu cta cac loai cdy an trai nay. Céc td chtc nghién ctru trong nude va thim chi nudce
ngoai ¢o thé sir dung 1am trinh ty tham khao khi nghién ctru vé gen ctia céc cy trong tuong tu.
- C6 kha ning ing dung trong quan 1y gidng cdy trong & cac trung tim gidng va trung tim tng dung
tién bo khoa hoc cong nghé.

Co quan chu tri Chii nhi¢m dé tai

TS. P§ 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 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, 11
with similarity coefficient of 0.76. group 3 has the lowest similarity coefficient of 0.66.

- “Mat” orange (Citrus sinensis L.): the ycf1b 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.
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- “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 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 is 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

+ 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 10 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
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necessary before DNA-based biological methods can be implemented as routine analytical
approaches and approved by the competent authorities for use in regulated procedures.



PHAN I. MO PAU
1. Ly do chon dé tai

Cay an qua chu lyc trong tp trung & Nam B dugc Bo Nong nghiép va Phat trién nong
thon phé duyét, trong d6 12 loai cay an trai chu luc duoc dé nghi bao gém thanh long, xoai, chom
chom, siu riéng, vu stra, budi, nhan, chudi, dira (khém), cam, mang clu va quyt. Téng dién tich
cdy an qua chi lyc trong tap trung 1a 257.000 ha, trong d6 ving Pong bang song Ciru Long
185.100 ha, ving Pong Nam B 71.900 ha. Trong d6, dién tich trdng thanh long 1a 24.800 ha,
x04i 45.900 ha, chdm chém 18.300 ha, siu riéng 15.000 ha, vi stra 5.000 ha, budi 27.900 ha,
nhin 29.800 ha, chudi 28.900 ha, dtra 21.000 ha, cam 26.250 ha, mang cdu 8.300 ha va quyt
5.850 ha. Quy hoach dat myc tiéu xdy dung nganh hang trai cdy chu lyc trong tap trung & Nam
Bo theo hudng san xuat hang hoa 16n trén co sé phat huy loi thé so sanh, ning cao stc canh tranh
clia san pham trén thi truong trong nudc va nudc ngoai. Ngoai ra, trai cay Viét Nam dugc nguoi
tiéu dung thé giéi danh gia cao vé chét luong va mang tinh dic trung ctia ving. Trong thoi gian
qua, nhiéu loai trai cay Viét Nam da dugc thim nhép va md 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 duoc dua ra boi Heber (2003), 1a trinh ty nucleotide cua
mot chudi DNA ngin, c6 ciing ngudn goc to tién (orthologous), trong d6 co ving it bi thay doi
(rét 6n dinh — bao thi1) va c6 ving d& thay dbi trong qué trinh tién hoa. Dya vao mirc d6 thay doi
trong trinh tr DNA nay dé danh gia su sai khac di truyén giit cac sinh vat. Nhu vay, DNA mi
vach 14 mot phuong phap dinh danh méi st dung mét hodc nhiéu doan DNA chuén ngén nam
trong hé genome cua sinh vat dang nghién cuu, nham xac dinh sinh vat d6 thudc vé loai ndo. Sau
khoang 10 nim nghién ctru va phat trién DNA ma vach, dén nay cac nha khoa hoc di cong bd
trén hang nghin cong trinh khoa hoc trén céc tap chi khoa hoc chuyén nganh, vdi hon 3.483.696
trinh tg ma vach DNA & 215.513 loai sinh vat, trong d6 dong vat cd 144.402 loai, thuc vat co
54.478 loai, nAm va cac dang sinh vat khac c6 16.633 loai. Nhiéu két qua nghién ciru di cho théy,
¢ nhiéu doan DNA dic trung dugc sir dung lam DNA ma vach, cac doan DNA ma vach c6 thé 1a
nhitng doan DNA ndm & trong nhan nhu: 188, 5,68, 26S, 5S va ving ITS; ndm & ty thé nhu: Cyrb
va vung kiém soat (control region); nam & luc lap nhu: matK, rcbL, atpP, ndnF (Cuenoud, 2002;
Kress et al., 2008; Aron et al., 2008; Spooner et al., 2009). C6 khoang 8 locus gen da duoc st
dung lam ma vach DNA ¢ cac loai thyc vat, bao gém ca hé gen nhan va hé gen luc lap (vung
xen atpF-atpH, gen matK, gen rbcL, gen rpoC1, ving xen psbK-psbl, ving xen trnH-psbA va
vung gen nhan ITS).

Hudng nghién ctru xdy dung co so dir lieu DNA mé vach dang dugc nhiéu qubc gia,
nhiéu nha khoa hoc trén thé gi6i rat quan tAm phat trién, dic biét trong nhitng nim gin day va s&
12 mot xu thé nghién ciru trong thoi gian tdi. DNA mi vach dugc xem 1a mot cong cu méi, hd trg
c¢6 hidu qua trong nghién ciru vé phan loai, phat hién loai méi, giam dinh loai va cac miu c6
ngudn gde tir sinh vat sdng hodc da chét tham chi da qua ché bién, vi vy ma vach DNA c6 rat
nhidu tmg dung trong nghién citu ciing nhu thuc tién (Nimis, 2010; Bruni, 2010; Bell, 2011;
Hebert, 2003; Lahaye, 2008; Liu, 2010). Uu diém cua cong nghé nay la dinh danh loai nhanh
chong. 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 td chirc hoat dong trong linh vuc kiém dinh.

Dé dap ung nhu cu hoi nhap va giit virg thi phan trén thi trudng qudc té, trai cdy cua
Viét Nam can duge dam bao vé an toan, chat lugng 1an hinh thic, trong d6 viée truy xuét nguén
gdc 1a van d& hét sic quan trong. Hon nita, viéc chimg minh chit lugng cta trai ciy dugc san
xuét tir gibng gdc hodc cay dau dong vo cung phtic tap va gip nhiéu khé khin, do d6 can phai c6
mdt phuong phap dang tin ciy dé giai quyét van dé nay. Chinh vi thé, viéc xay dung co s& dit liéu
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DNA ma vach cho cac loai cay an trai dac san cta Viét Nam la mot nhiém vu v6 cing quan trong
va cp thiét hién nay.

2. Muc tiéu nghién ciru

Muc tiéu chung: Xay dung dugc co sé dit licu DNA ma vach cho 10 loai trai cay ddc san cia Viét
Nam khu vuc Nam B9.

Muc tiéu cu thé:

- Khao sat va tim dugc cac cay dau dong cua 10 loai cay an trai dac san & Nam BJ.

- Gidi dugc trinh tu DNA ma vach va phan tich dugc da dang di truyén cua tung loai DNA
ma vach cia ting loai cdy an trai dac san dua trén cac phén mém tin sinh hoc va co s& dit lidu
DNA, tu d6 xay dung dugc co so dir lifu DNA ma vach chuén c6 gia tri nhan dang chinh xac 10
loai cdy an trai dac san Nam BJ.

3. Cach tiép can

Duya trén nhu cau vé ding ky so hitu tri tué cac loai cdy an trai ddc san va tinh cap thiét vé xay
dung co sé dir liu DNA cho quéc gia, dé tai duoc thuc hién bﬁng viéc khao sat tim cay dau dong
¢ nhiéu dic tinh tbt, dic biét la ph?lm chét trai dé thu mau DNA. Viéc phén tich s€ tim ra cac
trinh tu hodc ving gen dic trung cho loai cdy an trai dé dang ky va luu giir trén co s di liéu.

4. P6i twong va pham vi nghién ctru

Poi twong nghién ciru

DNA cua cic loai cdy an trai gdm thanh long rudt do, xoai cat Hoa Loc, sau riéng Ri-6, vu sita 10
rén, budi Da Xanh rudt hong, dau ha chiu, chdm chém duong, cam Mat, quyt hong va mang cau
Xiém.

Pham vi nghién ctru

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

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

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

Sau riéng Ri-6 (Bén Tre, Tién Giang, Vinh Long)

V sita 16 rén (Tién Giang, Bén Tre, Vinh Long, Can Tho)

Budi Da Xanh ru6t hong (Bén Tre, Tién Giang, Vinh Long)

Chom chom dudng (Bén Tre, Tién Giang, Vinh Long)

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

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

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

Dau ha chau (Can Tho, Hau Giang)

5. Noi dung nghién ciru

Noi dung 1: Khio sat ciy dau dong ciia 10 loai cdy in trai diic sin

Noi dung 2: Giai trinh tw DNA mi vach ciia cic loai cdy in trai dé c6 thé nhin dang gidng
ciy an trai.

Ly trich DNA

Phén tich ddu phan tir ISSR

Giai trinh tt DNA ma vach

Noi dung 3: Phén tich dir liéu va xay dung co sé dir li€u

Phén tich da dang di truyén cua ting loai DNA mi vach cua ting loai cdy an trai

Xay dung co sé dit liéu DNA ma vach cay an trai

6. Phuong phap nghién ciru

6.1. Phuong tién

6.1.1. Héa chat



- Ly trich DNA: Dung dich trich DNA thuc vat EB (Extraction Buffer), SDS 10%, isopropanol,
TE 1X, CTAB buffer 2%, ethanol tuyét ddi, ethanol 70%, TE 0,1X.
- Thanh phan PCR: Nuéc khtr ion, Mytaq master mix 2X (Bioline, Anh), oligonucleotide (IDT,
M3) ) 7
- Dbién di: Tris Acetic EDTA 50X, dung dich tdi mau Loading buffer, thang DNA chuan 100 bp
(Bioline, Anh).
6.1.2 Thiét bi
- May nghién mau, bé U nhiét, may ly tim (Eppendorf, Pirc), may ly tdm chan khong, hé théng
nude khir ion, may luan nhiét (Bio-rad C1000, My), may vortex, bé dién di (Embitech, M¥), hé
thdng chup hinh gel (Bio-rad Gel doc XR, M¥)
6.1.3 Dung cu
- BO micropipette, chai nép xanh, 6ng dong thuy tinh, dau cone xanh, dau cone vang, tube
Eppendorf 2,0 mL va 1,5 mL, tube PCR 200 pL.
6.2 Phuong phap
6.2.1 Ly trich DNA thyc vat

Quy trinh dugc thuc hién theo mo ta cua Roger va Bendich (1988) voi mot sb cai tién.
6.2.2 Pién di DNA
6.2.3 Khuéch dai cic doan DNA ma vach
a) Phuong phap tién hanh
- Khuéch dai 8 trinh tu DNA ma vach bé“mg ky thuat PCR bao gém: atpF-atpH, rbcL, pbA-trnH,
matK va rpoCl.
- San pham PCR duoc kiém tra bang k¥ thuat dién di trén gel agarose 2% & higu 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¥).
- Pho dién di cac san pham PCR duoc quan sat trén phin mém Quantity One (Bio-Rad) phién ban
4.6.1.
- San pham PCR duoc tinh sach va giai trinh tu theo phuong phap Sanger tai cong ty Nextgen
6.2.4 Phan tich da dang di truyén bang chi thi phan tir ISSR

Thanh phan phan @mg PCR gdm 20 uL véi céc thanh phan: BiH20; Mix (gom Buffer KCI,
MgCl,, dNTPs, Tag polymerase); moi ISSR; DNA da duoc kiém tra do tinh sach.

Tam moi ISSR dung trong nghién ciru dugc 14y tir bd primer ciia phong thi nghiém Cong
ngh¢ Sinh hoc phan tir.
- San phidm PCR dugc dién di trén gel agarose 3% voi dién thé 25V trong 120 phit va quan sat
dudi tia UV.
6.2.5 Phan tich dir liéu
a) DNA ma vach
- Trinh ty DNA dugc hiéu chinh bang phian mém Bioedit phién ban 7.0, cac trinh ty nhiéu & 2 dau
duoc loai bo, chat lugng trinh ty dugc kiém tra qua d9 cao cua peak nucleotide.
- Céc trinh ty DNA duoc dan hang (Alignment) bang thuét toan Clustal W trén phin mém
Bioedit.
- Str dung chuong trinh MEGA X dé xéac dinh cac vi tri bao ton va bién ddi, s6 SNPs, dot bién
Indels.
b) Chi thi phan tir ISSR
- Céc phd dién di cia cac san pham PCR duoc ma hoa theo hé nhi phan bang chuong trinh Excell
2013. Gian d6 phan nhanh dugc xay dung theo theo phuwong phap UPGMA dé so sanh sy lién
quan di truyén ciia cic dong khac nhau nham phat hién sy dong dang.



PHAN II. KET QUA VA THAO LUAN
CHUONG I. KHAO SAT CAY PAU DONG CUA 10 LOAI CAY AN TRAI PAC SAN
1.1 Khio sit ciy diu dong ciia 10 loai ciy in trai diic sin

Trong nhitng nim gan ddy, Vién Cdy an qua mién Nam di phdi hop cing So Noéng
nghiép & PTNT, Chi cuc TT & BVTV, Trung tam gidng, TT tng dung Cong nghé cao céc tinh
tai PBSCL va DNB d binh tuyén va dugc S& NN & PTNT cong nhan Cay dau dong trén nhiéu
chung loai ciy an qua. Cac cdy dau dong ctia 10 loai ciy an trai trong nghién ctru da duogc xac
dinh vi tri.

1.2 Pic tinh ndng hoc ciy diu dong
Céc dac tinh nong hoc da duoc khao sat va da dugc mo ta dudi dang bang.

CHUONG 2. KET QUA PHAN TiCH TRINH TU DNA MA VACH VA DI TRUYEN
2.1 Cdy buci Da Xanh
2.1.1 Két qua phan tich trinh tw DNA md vach va SNPs

Két qua phén tich ving trinh ty ycflb cua cac gidng budi trong nghién ctru cho thiy khong
c¢6 su khac biét qua 16n trong cting mét gidng ciing nhu giita cac gidng budi khac nhau cia cac
dbi tuong dugc nghién ctru. Piém sai khac duy nhat trong trinh ty ctia cac giéng nghién ciru xuét
hién ¢ trinh tu ctia budi Ruby khi alignment c6 mot su sai khac xuét hién tai vi tri 754. Tuy nhién
qua kiém tra lai peak vi tri ndy nam & peak thir 754 trén trinh tu buéi Ruby vi tri ndy nam trong
30 nucleotit cudi cua trinh ty nén do tin cay cho su sai khac nay 1a khong cao. Tu két qua thu
dugc c6 thé suy luan rang ving trinh tu ycflb ¢ tinh béo ton cao giira cac gidng budi thu dugc
trong khu vuc DPBSCL.
2.1.2 Pa dang di truyén ddau phén tir ISSR

Theo két qua voi d6 trong dong dao dong trong khoang 0,66-0,95 véi khoang dao dong
14 0,07 dugc chia thanh 3 nhém chinh: nhém I v6i Nhom 2 ¢6 hé sb twong dong 13 0,76, nhom 1,
11 véi nhom 3 ¢6 hé s6 twong ddng thap nhat 14 0,66.

Ttr gian dd pha hé cho thdy budi Da Xanh tap trung & nhém I va Nhom II tach biét hoan
toan voi nhom 11T voi hé sé twong ddng 13 0,66 nén c6 thé sir dung dau phan tir ISSR dé phan biét
budi Da Xanh Vi 2 gidng budi ctia nhom 11T 13 budi Ruby va budi 5 Roi. Vi mau BDTG dugc
thu tir Vién Cay An Qua mién Nam con 4 mau budi Da Xanh con lai duoc thu truc tiép tai vuon
day 1a nhom budi Da Xanh phuc vu cho san xuat. Nguyén nhan din dén sy khac biét ciia boi
Ruby so véi budi ndm roi ciing nhu buéi Da Xanh 1a do budi Ruby 1a giéng ciy c6 ngudn gde tir
thai lan duoc dem cdy giéng vé Viét Nam khong 1au nén dan dén viéc c¢6 khac biét di truyén so
Vi cac gidng budi ban dia nhu budi Da Xanh va budi nam roi.

2.2 Cay cam Mat

Cac mau trai cam, 14 cam Mat, cam xoan, cam sanh, cam ddy, cam cara duoc thu tai Can Tho,
Hau Giang, Bén Tre, Tién Giang.

2.2.1 Két qua phan tich trinh tr DNA md vach va SNPs

Duya vio két qua phéan tich ving gen ycflb cho thiy c6 8 vi tri SNPs c6 thé phan biét giita cac
gidng cam. Trong d6 c6 5 vi tri (577, 594, 597, 637 va 638) cho thdy cam Mat khéac vdi cac gidng
cam khac. O vi tri 577 va 594 nucleotide ctia cam Mat 1an luot 1a T va C, trong khi cac giéng cam
khac 1a G. O vi tri 637 va 638 cac gidng cam khac mat 2 nucleotide G so vdi cam Mat. Dy 1a cac
vi tri SNPs quan trong c6 thé dung dé phan biét cam Mat va cac gidong cam khac trong nghién
cuu.

Céc trinh tu ITS, rpoC1 khong tim thay su khéac biét giita cac gidng cam nghién ctru.

O vung trinh tu atpF-atpH ¢ 26 vi tri sai khac cua nucleotide giita cac trinh ty. Cac vi trf sai khac
1an 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.



O vung trinh tu trnH-psbA, c6 12 vi tri sai khac ctia nucleotide giita cac trinh tu. Cac vi tri sai
khac 1an lugt 1a 338; 340; 353; 358; 369; 372; 380; 381, 382; 383; 384 va 389.

O mét s6 nghién ctru khac trén ving gen psbA-trnH, Vi Huyén Trang va cs. (2013) d4 nghién
ctru x4y 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 gid da chung minh trong 5 chi thi ma vach nghién ctru, psbA-
trnH 14 chi thi ¢6 tiém ning nhat, cho phép phan biét Sam Ngoc linh véi cac loai sim khéc trén
thé gidi véi do chinh xac cao.

Vung psbK-psbl c6 18 vi tri sai khac cua nucleotide gitra cac trinh tu, tr vi tri 206 dén 213 cac
gidng cam nghién ciru déu bi dot bién mat nucleotide, chi c6 gidng cam day khong bi mat. Nguoc
lai tir vi tri 277 dén 284; 358 va 359 cac giéng cam déu xuit hién nucleotide, chi gidng cam day
bi mit dot bién mét nucleotide.

2.2.2 Pa dang di truyén cdc giong cam da vao dau phan tir ISSR
Déu phan tir ISSR duoc Capparelli et al. (2004) sir dung dé phan tich mdi quan hé di truyén cua
c4c mau chanh thu thap tai Italy, gop phan vao viéc phan biét va chon cac gidng khac nhau vé cac
dic diém hinh thai néng hoc ciing nhu gép phan vao ngudn thong tin cho viée tién hoa va ngudn
gbc phat sinh loai.

Két qua phan tich du ISSR trén cic mau cam cho thdy ISSR03, ISSRK2 va ISSRK3 déu xuat
hién céc bang da hinh cho thiy su da dang di truyén giita cac gidng va du diéu kién dé xay dung
ban db pha hé.

Muc do tuong déng clia cac mau bién thién tir 0,89 dén 1. Tai murc tuong déng 0,89 ¢6 sy phan
chia nhém thanh hai nhom chinh va nhiéu nhém phu.

2.3 Cay chom ch6m Nhan

Thi nghiém duoc thyc hién trén miu 14 tuoi cia cac gidng chém chém bao gdbm: Chom
chom Nhéan, chom chom Java, chom chom Thai, chdm chom Tta, ch6m chom Indo, chdm chém
rimg rudt vang va chom chom vo vang. Thu miu l4 cdy cta cic gidng trén tai cac vuon chém
chom dau dong & cac ving trong diém trong chém chém cua ca nudc, bao gom: huyén Chg Lach
- tinh Bén Tre, ct lao An Binh - tinh Vinh Long, huyén Phong Bién - thanh phd Can Tho va
huyén Krong Ning - tinh Dik Lak.

2.3.1 Két qua phan tich ving trinh tu DNA md vach

Két qua phan tich cho thdy, bang viéc sir dung cap mdi marK-4600/trnK-2R, c¢6 chin vi tri
SNP dang tin cdy dugc ghi nhan. Cac vi tri SNP khac dugc thé hién trong phén phu luc 4, tuy
nhién khi kiém tra song song trinh ty tai cac vi tri ndy, nhan théy cac peak déu bi nhiéu hoic
khong rd, ciing nhur khong c¢6 do tin cdy cao do trinh tyr giéng lap lai khong tring khép. Vi nhiing
1y do trén, chi c6 9 SNP dugc sir dung dé phan tich kha ning nhan dién cta cip mdi trén cac
gidng loai chém chom trong nghién ciru.

Trong d6, c6 mot s6 SNP chi hién dién & mot giéng duy nhét, thé hién tinh dic trung cho
gidng, c6 thé ké dén 1a: Vi tri 454 sau khi alignment, trong khi cac gidng loai chém chom khac
déu 1a nu. A, thi nu. G lai xuét hién ¢ duy nhit gidéng chom chom rimg. Vi tri 637, chi c6 giéng
chém chom Java xuat hién nu. A. Tai cac vi tri 669, 670 va 718 chi c¢6 gidng chém chém lai Tién
Cuong xuét hién SNP dic trung 1an luot 14 C, A va A.

Tur két qué nay, mot két luan dugc dua ra: Cap moi marK-4600/trnK-2R khuéch dai gen
matK, c6 thé duogc sir dung lam DNA ma vach dé nhén dién giéng chom chém rung rudt vang,
chém chom Java va giéng chom chém lai Tién Cuong cia Viét Nam. Ngoai ra, nhirng ddu SNP
nay con 1a co s& dé v& ciy quan hé di truyén, tir d6 khao sat dugc sy da dang vé kiéu gen cua cac
gidng chém chom duge st dung trong dé tai.

2.3.2 Két qua phan tich da hinh bang ddu phén tir ISSR



Pé khuéch dai DNA cta cac mau chom chdm Viét Nam nhim phan tich da hinh, 2 moi
ISSR da duoc st dung theo lugc khao tir nghién ctru cia Madihah et al. (2018). Nghién ctru cua
Madihah da chi ra 6 mdi ISSR cho két qua biéu hién thanh cong su da hinh giita cac gidng chém
chém, trong d6 2 mdi ISSR 10 va ISSR 23 1a cho ti 1¢ biang da hinh cao nhat, 1an lugt 1a 92% va
100% bang da hinh trén tong s6 bang. Dya trén két qua nay, dé tai ciing khao sat da hinh cac
gidng chém chom tai Viét Nam bang 2 moi ISSR 10 va ISSR 23.

Phuong phap phan tich da hinh dya trén moi ISSR nay di chia tim gidng — 14 mau chom
chom thanh bén nhém 1én. Véi hé s6 tuong dong giita cac giong dao dong tir 72 dén 100%. O
murc tuong dong 84,8%, c6 hai giéng chém chom thudc nhém 1, nhém 2 c6 bdn gidng, nhém 3
chi c6 gidng chom chom rimg va nhom 4 chi gdm duy nhét giéng lai Tién Cudng.

2.4 Cay dau ha chau

Téng cong da thu dugc 12 mau dau (dau Ha Chau, dau d6, dau xanh, dau vang, dau

Xiém) tir 2 tinh Hau Giang, Bén Tre va Thanh phb Can Tho.

2.4.1 Két qua phan tich ving trinh tr DNA ma vach

O céc vi tri nucleotide sb 393, 716, 723, 736,742, 743, 745, 747, 762, 767 va 768 clia dau Ha
Chau khac biét hoan toan voi cac mau dau con lai.

Dua vao két qua trén, théy duoc trinh tu cua dau Ha Chau khac biét hoan toan véi cac
mau dau ddi chimg ¢ 11 vi tri nucleotide. Vung trinh tu afpF-atpH ciing di xéac thyc thanh cong
mot sé cdy thudc trong nghién ctru cong bd trude diy (Techen et al., 2014). Qua d6 co thé noi
ving gen atpF-atpH c6 kha ning dugc st dung dé phan biét dau Ha Chéu véi cac gidng dau khac.
O vung trinh tu psbK-psbl cho théy duoc su khac biét hoan toan giira trinh tu cua dau Ha Chau
v6i cac mau dau ddi chung tai vi tri nucleotide s6 94, 95, 113, 121, 215 va 431.

Két qua phan tich trinh ty gen rbcL & cac mau dau cho thay, chi co vi tri nu 35 co thé
phan biét dugc dau ha chau (nu A) va cac dau khac (nu C).

2.4.2 Pa dang di truyén dwa vao ddu phan tir ISSR

Két qua dién di PCR cua 8 moi ISSR trén 12 miu dau, cho thay c6 7 moi cho két qua da
hinh, mdi 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 bing da hinh cho mdi mdi. Két
qué nay 1a kha tt khi & nghién ciru cia Hoang Dang Hiéu et al. (2016) khi sir dung 10 moi ISSR
trong viéc danh gia di truyén ¢ quan thé Ba Kich nhung chi c6 6 méi cho ra két qua da hinh.

Trong 8 moi, moi ISSR 03 thé hién su da hinh giita cac mau cao. TAt ca céc bang duoc
khuéch dai déu 1a bang da hinh (chiém ti 1& 100%) va c6 chi s6 PIC = 0,52 cao nhit trong cic mau
. Trong luong phén tir 10n nhét & kich thudc khoang 850 bp va nhé nhat khoang 220 bp. Hau hét
& cac mau dau déu co su khac biét vé s lugng bing va vi tri kich thudc trén gel. Do d0, c6 thé sir
dung mdi nay cho cac nghién ctru da dang trén cac gidng dau sau nay.

Ngoai ra, cac moi ISSR 12, ISSR 22, ISSR 31, ISSR K1, ISSR K2 ciing cho thiy su da
hinh 16 nét, bang da hinh chiém ti 1¢é kha cao lan luot 1a 54,55%, 63,64%, 69,23%, 68,75% va
55,56%. Dic biét & hai mdi ISSR 22 va ISSR K2 ¢6 su khac biét so v6i cac mdi con lai 13 chi
11/12 miu dau duoc khuéch dai, mau dau Xiém (Xi2) khong cho bing trén gel, ching to ca hai
mdi ISSR 22 va ISSR K2 déu khong bt cip v6i DNA khudn tir mau dau ndy hay noi cach khac
trén bd gen ctia mau nay khong co 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 1¢ 22,22%) va ¢
chi s6 PIC & murc do thap (0,14), hau hét cac mau déu khuéch dai cho s bang gidng nhau, chi c6
vai mau co su khac biét nho. Va mdi ISSR 27 cho ra két qua don hinh & tat ca cac bang duoc
khuéch dai.



Dua trén gian d0, cho thdy su da dang di truyén gitta 12 mau déu thé hién qua hé sb twong
ddng 12 74% hay néi cach khac 12 mau dau nay c6 khoang cach di truyén 13 26%.

Qua cac két qua trén, ta c6 thé thady mot vai miu dau c6 do tuong dong rat cao lén dén
100%, tuy nhién giita mot s6 mau khac c6 do khac biét twong ddi cao & cip do dudi loai. Chimg
t6 su da dang di truyén ciia cac mau dau nghién ctru kha cao.

2.5 CAy ming ciu xiém

C6 5 gidng cay duogc st dung trong thi nghiém: ming cau ta, ming cdu Xiém, na, na Dai
Loan va binh bat. Cac mau 14 dugc thu & cac vuon trai cay, trai cay giéng tai TP Can Tho, tinh
Héu Giang va tinh Vinh Long.

2.5.1 Két qua phan tich trinh tw DNA md vach va SNPs

Két qua cho thiy sy da dang di truyén dugc thé hién 15 giita cac loai khac nhau, gdm c6 9
vi tri nucleotide khac biét (SNPs) 6, 105, 111, 135, 202, 218, 219, 438, 441. Trong do, vi tri
nucleotide 6, 105, 111 & trinh ty lodi binh bat twong tng 1a T, T, C c6 su sai khac véi loai mang
cAu va na 1a nucleotide C, A, T. Trong cac trinh ty loai mang clu, ¢6 6 vi tri SNPs so v&i lodi na
la cac vi tri 135, 202, 218, 219, 438, 441. Nucleotide ¢ cac vi tri twong ung cua loai mang clu la
C,C,C, T,G, T khac bi¢t so voi loainala T, A, T, C, A, C. Riéng mau na Dai Loan — Nga bay
khong c6 su sai khac & bat ki vi tri nucleotide nio so v&i loai méng cau. Két qua trén cho thay kha
nang phan biét loai dwa trén ving gen rbcL con thiéu hiéu qua & mot vai loai, diéu nay phu hop
v6i két luan coa Larranaga va Hormaza (2015) vé& ma vach rbcL dung cho chi Annona cé hiéu
qua phén bi¢t loai kém hon so voi ving gen marK.

Két qua thu duoc sau khi so sanh céac trinh tu ving gen rpoCl cta cac loai thudc chi
Annona nghién ctru 1a 7 vi tri SNPs lan luot 1a 23, 136, 154, 184, 303, 399, 435. Trong d6, binh
bat ¢c6 2 vi tri 23 va 136 la nucleotide G, C khac biét so voi 2 loai con lai 1a nucleotide A, T. Cac
mau mang clu ¢6 4 vi tri SNPs (154, 184, 303, 435) la cac nucleotide C, G, T, G tuong ng véi
cac 2 loai khac la cac nucleotide T, A, C, A. Trong céc mau na, ¢ vi tri 399, mau na 1a nucleotide
A vana Dai Loan la nucleotide G.

Két qua nghién ctru da chi ra dugc 9 vi tri nucleotide khac biét ciia ving gen rbcL & cac loai
thudc chi Annona. Trong d6 c6 3 vi tri ¢6 kha nang nhéan dién loai binh bat, 2 vi tri dac trung cho
lodi mang cau, 4 vi tri c6 tiém nang nhan dién loai na. Pdi v6i ving gen rpoCl, két qua nghién
ctru da dua ra 7 vi tri sai khac nucleotide. Trong d6 c6 2 vi tri dic trung cho loai binh bat, 4 vi tri
¢6 kha ning nhan dién loai ming cau

2.5.2 Phdn tich da dang di truyén bang ddu phén tir ISSR

San pham khuéch dai ctia mdi ISSR 3 va ISSR 31 dugc dién di trén gel agarose 3%, da s6
cic mau cho phd bang rd, vi tri cic bang co su khac biét giita cac loai. Khi so sanh véi thang
chuin cho thay kich thudc bang trai dai tir 1000 — 100 bp.

Dbi v6i két qua dién di voi mdi ISSR 3, doan mdi khuéch dai duge tong cong 15 bang,
trong do6 co6 8 bang da binh, chiém ti 1& 53,34%. Mang cau xuét hién 4 bang da hinh & vi tri lan
luot 1a 700 bp, 450 bp, 400 bp, 200 bp. Cac bang & vi tri 500 bp, 350 bp 1a 2 bang da hinh dac
trung cho binh bat. Na c6 2 biang da hinh & vi tri 1an lugt 1a 425 bp va 300 bp.

Dbi véi két qua dién di véi mdi ISSR 31, doan mdi khuéch dai duoc tong sb 18 bing,
trong d6 c6 12 biang da hinh, chiém ty 1¢ 66,67%. Cac bang & vi tri 1100 bp, 1000 bp, 800 bp, 425
bp, 350 bp 1a 4 bing da hinh dic trung cho binh bat. Mang ciu xuat hién 6 bang da hinh & vi tri
1an luot 14 900 bp, 800 bp, 725 bp, 525 bp, 375 bp, 275 bp. Na ¢6 2 biang da hinh & vi tri 1an luot
1a 300 bp va 225 bp.

Gian d0 phan nhanh duoc xay dung dua trén hé s6 tuong dong, trong d6 7 mau phan ra
lam 2 nhanh chinh vé&i hé s6 tuong dong nam trong khoang tir 0,48 dén 0,77. Gian d0 phan ra
thanh 2 nhém 16n (I va IT). Nhom I phéan thanh 2 nhém nhé: I,c6 2 mau (binh bat — Can Tho va

7



binh bat — Long M¥) v&i hé sb twong dong 66,50% va I, ¢6 2 mau (na — Can Tho va na Dai Loan
— Ngi Bay) v6i hé sb trong dong 1 59,50%. Nhom II ciing dugc chia thanh 2 nhém nho: 11, gdm
2 miu (ming cau ta — Can Tho va mang cdu Xiém — Ngi Bay) voi hé s tuong dong cao nhit 1a
77,00% va I, gom 1 miu mang ciu Xiém — Vinh Long. Mang ciu Xiém — Vinh Long so v&i 2
méau mang cau c6 hé sd tuong dong 1a 69,50%.

2.6 Cay quyt héng Lai Vung

Téng cong da thu duoc 11 miu quyt (quyt hong va quyt dudng) tir 3 tinh Dong Thép, Tién

Giang va TP. Can Tho.

2.6.1 Két qua phan tich trinh tw DNA md vach va SNPs

Dua vao két qua phan tich trinh tu ving ITS cho thdy c¢6 14 vi tri khac nhau giita quyt hong va
cac giéng quyt khac. Cac vi tri SNPs c6 thé dung nhan dién quyt hong Lai Vung véi cac quyt
khac gém 571, 573, 610, 616, 618, con cac vi tri con lai chi phan biét dugc quyt h6ng va quyt
duong. Trong nghién ctru cia Gonzalez et al (2009), trong s 285 loai duoc chon dé khao sat &
rung Amazonian, ¢ vung gen ITS phan biét dugc 41%. Tuong tu, vung gen ITS ciing phan biét
dugc 50% céc loai lan hai An Do (Parveen et al., 2012). Trong nghién ctru cia Newmaster ef al
(2006), ITS da duoc khuyén nghi st dung lam DNA ma vach cho thyc vat vi sy nhéan di¢én cao ¢
muc d0 loai.

Cho théy su da dang di truyén thé hién & cac giéng khac nhau, bao gém 13 vi tri c6 khac biét. Bat
biét, & giéng quyt héng c6 thé nhan dién nhanh boi su khac biét & nucleotide vi tri 108 (quyt héng
1a nu G, cac gidng con lai bi dot bién mat diém), vi tri 834 (quyt hong 1a nu G, cac giéng con lai
bi dot bién mét diém), vi tri 841 (quyt hong 1a nu C, cic giéng con lai 1a nu A). Nguyén B4 Phu
(2011), da khuéch dai thanh cong quyt duong c6 hot va khong hot Lai Vung ¢ ving gen marK,
tuy nhién khong phéan biét duoc 2 gidng ndy & ving gen marK. Lahaye et al (2008), di khao sat
hon 1036 loai thuc vt & Mesoamerican (Trung bd Chau M), két qua 1a marK c6 kha ning nhan
dién dugc tuong ddi cao (80,56%). Tuy nhién khi két hop marK va trnH-psbA thi kha nang nhan
dién hi¢u qua hon (trén 90%).

2.6.2 Két qua phan tich da dang di truyén dwa vdo ddu phéan tir ISSR

Két qua kiém tra PCR v&i mdi ISSR cho thdy cac giéng c6 xuét hién cac bing da hinh thé
hién dugc sy da dang di truyén giita cac giéng va két qua nay c6 thé sir dung dé xay dung so dd
phé hé.

Két qua kiém tra ISSR cho thiy c6 15 biang dugc tao ra, trong d6 ¢6 11 bang da hinh chiém
ty 1€ 73,33%. Sé bang mdi doan moi ISSR dat tir 4 dén 6 bing, trung binh mdi moi dat 5 bang. Tur
két qua dién di cho thay, ISSR K1 c¢6 5 bang DNA dugc khuéch dai, trong d6 chi c6 1 bang da
hinh (chiém ty 1 20%), con lai 4 bang dong hinh (chiém ty 1& 80%). Ddi véi moi ISSR K2, ¢6 6
bing DNA duoc khuéch dai, trong d6 tat ca cac bang déu 1a biang da hinh (chiém ty 18 100%), thé
hién tinh da hinh cao v&i cac mau nghién ctru. P6i voi mdi ISSR K3, c6 4 biang DNA dugc
khuéch dai, trong d6 tat ca cac bang déu 12 biang da hinh (chiém ty 1& 100%), thé hién tinh da hinh
cao v&i cadc mau nghién ctru.

2.7 Cay sau riéng Ri-6

Mau 14 sau riéng dwoc thu tir cac tinh Tién Giang, Bén Tre, Vinh Long va Can Tho c6 ky
hiéu va noi thu nhan. Riéng mau 14 dau dong sau riéng Ri-6 duge thu & Vién Cdy an qua mién
Nam.

2.7.1 Két qua phan tich trinh tw DNA md vach va SNPs

Qua két qua phan tich va so sanh 14 trinh ty dya trén viung ITS, c6 do dai dao dong tur
600 - 700 bp sau khi dugc hiéu chinh. Phat hién 6 SNPs giita cac trinh tyr ciia cac mau sau riéng.
Trong d6 c6 mot SNP dic trung cho gidng sau riéng Ri-6 1a vi tri 444, & sdu riéng Ri-6 1a G trong
khi cac giéng con lai 1a C.



Két qua cho thiy c6 9 SNPs, trong céc trinh ty cua gidng Ri-6, c¢6 6 vi tri khac biét &
gidng nay. Vi tri 662 ciia trinh ty Ri-6, sau khi kiém tra peak cho thiy nu G c6 tin hiéu thap. Tuy
nhién van thé hién duogc su khac biét v6i cc vi tri trinh tu con lai. Vi tri 739 va 740 cua trinh tu
Ri-6, sau khi xem tin hiéu peak & vi tri 760, 761 trén Chromatogram cho théy chi xuét hién dinh
cho mot nu A nén hai vi tri nay co thé do do6t bién. Vi tri 759 cling ¢ trinh ty Ri-6 1a nu G céc
trinh ty khac 1a nu T, sau khi kiém tra cho thdy tin hiéu nu G chwa t6t va bi nhiéu. Vi tri 780 xuat
hién nu C trén trinh ty Ri-6 cac trinh ty con lai 1a nu G, kiém tra peak cho thiy tin hi¢u nu C thap
nhung khéng c¢6 tin hiéu nhiéu bén duéi. Trong trinh ty gidng Chin Hoa, cho thiy 2 diém khong
xuat hién nu 1a 750 va 763, sau khi kiém tra peak (doan trinh tu 765 — 805) tin hiéu kha tdt cac
peak c6 dinh cao va phan biét dugc cac nu, nén day cod thé 1a hai vi tri dot bién cho théy duoc
khac biét ctia gibng Chin Hoa véi cac gidng con lai. Trinh tw cac gidng Sita Hat Lép, cho thiy c6
2 vi tri khac biét. Vi tri 798 xuit hién sai khac gitta nu G va T, nén trinh ty Sira hat 1ép nén dugc
thay thé bang ky tu K. Trinh ty siu riéng 6 Hiru xut hién sai khac tai vi tri 793 1a nu G cic trinh
tw con lai 12 nu C, kiém tra cho th?iy tin hiéu nu G thép nhung c¢6 tin hiéu cia nu A bén dudi ma
khong phai 1a nu C.

Qua két qua so sanh va kiém tra ddi chtng gitra 17 trinh tu viing gen matK c6 d6 dai khoang 800
bp. Tim dugc mot sb vi tri sai khac giita cac trinh ty trong cung giéng Ri-6 (R6 CT,
R6_ VCAQMN), gidng Sira Hat Lép (SHL BT) va c4 hai thé cua giong Chin Hoa (9H-BT) va
gidng Sau Hiru (6H_TG). Trong cac diém sai khac chua tim dugc vi tri ddc trung cho giéng sau
riéng Ri-6 nén van chwa thé nhan dién dugc giéng sau riéng Ri-6 voi cac giéng sau riéng duoc sir
dung trong nghién ctru. Tuy nhién, c6 thé nhan dién dugc hai ca thé Chin Hoa Bén Tre va Sau
Hiru_Tién Giang. Qua két qua phan tich cho thdy su da dang trong trinh tu ving gen marK giita
cac ca thé sau riéng v6i nhau.

2.7.2 Két qua dién di san pham PCR véi ddu phdn tir ISSR

C6 tong sd 57 phan doan dugc nhéan 1én véi trung binh 11,4 bang/doan moi. Trong d6 co
40 phan doan da hinh chiém ti 1& 72%. S6 lugng bang da hinh dao dong tir 6 (ISSR22) dén 20
(ISSR13) voi trung binh dat 8, kich thudc cac bang dao dong trong khoang 200 - 2500 bp. Trong
s6 5 chi thi ciia nghién ctru nay, ISSR13 cho nhiéu phan doan nhét v6i 20 phan doan, trong d6 c6
11 phan doan da hinh chiém 65%, ké dén 12 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 twong tu trén siu riéng cta Vanijajiva (2012), véi 5
chi thi ISSR da khuéch dai dugc 50 phan doan, c6 kich thudc tir 50-2000bp va cé 19 phan doan
da hinh chiém 38%. So sanh véi quan thé 55 gidng sau riéng dugc nghién ciru ¢ Indonesia ctia
Angeliena et al. (2019), da sir dung 11 doan mdi ISSR cho 83 alen da hinh (93,25%).

Tu phé dién dién di cac phan doan dugc ma hoa dudi dang hé s6 nhi phan 0:1. Sau d6 duoc
xtt Iy bang phan mém NTSYSpc2.10 thu duoc hé sb twong dong cua 20 gidng sau riéng. Su khac
biét ctia 20 gidng sau riéng duoc ghi nhan dya trén su da hinh vé kiéu gen duoc khuéch dai boi 5
mdi ISSR co hé sd twong dong dao dong trong khoang 0,61-0,97. Cay phan loai duge xdy dung
dwa trén hé s twong ddng v6i phuong phap UPGMA. Dua vao gian dd hinh cdy, 20 mau siu
riéng dugc chia thanh 5 nhém chinh.

Két qua phén tich dya vao ddu phan tir ISSR da phan chia 20 giéng sau riéng thu duoc &
bén tinh cta ving PBSCL chia thanh cac 5 nhém c6 hé sé twong dong dao dong kha xa trong
khoang 0,61 — 0,97.

2.8 Cay thanh long ruét dé
Duya trén két qua binh tuyén cdy dau dong cta Vién cdy dn qua mién Nam va khdo sat cic tinh
trong thanh long trong diém, dé tai di tién hanh thu 10 mAu thanh long dai dién cho 4 giéng phd



bién & Nam B6 hién nay la thanh long rudt do, rudt tim héng, rudt tréng va vo vang rudt tréng. Vé
dic diém hinh thai, cac gidng dugc phan biét chi yéu boi mau sic vo, rudt va hinh dang trai.
2.8.1 Két qud khuéch dai cac trinh tw DNA md vach

Cac trinh ty DNA ma vach bao gém 4 gene ma hoa protein la ycflb, rbcL, rpoC1 va matK,
nhom khong ma hoa gdm 3 trinh tu atpF-H, psbA-trnH psbK-I va viing ITS trong bd gene nhan
da dugc khuéch dai. Thong qua do sang ciia san pham PCR trén gel agarose, cho thdy gen rpoCl,
rbcL va 2 vung atpF-H, psbA-trnH dat hiéu qua khuéch dai cao. Bang dién di ciia gen matK va
ycflb c6 do sang kém hon nhung van c6 thé quan sat rd trén gel. Cac trinh tu rpoC1, rbcL, atpF-
H, psbA-trnH va matK chi xuét hién 1 bang duy nhat phan anh tinh dac hiéu ctua mdi trong qua
trinh PCR. Mau ddi chirng 4m khong xuat hién bing dam bao khéng xay qua ngoai nhiém trong
qua trinh PCR. Do d6, 5 viing trén dugc sir dung dé giai trinh tw va phan tich hiéu qua nhan dién
loai trong ndi dung nghién ciru tiép theo.

2.8.2 Két qua phan tich trinh tw DNA ma vach, xdc dinh SNPs

Dua trén chromatogram, chét luong cua trinh ty DNA da dugc khflng dinh, ving psbA-
trnH voi nhiéu ky tu khong xac dinh trong khi atpF-H, matK, rpoC1 va rbcL thé hién tin hiéu
nucleotide rd rang. Céc vi tri bao t6n va thay doi trong s cac trinh tu nay da dugc kiém tra do két
qua lién két. Nhin chung, c6 su bao thi cao giita cac loai Hylocereus ddi v6i bon trinh tu mi vach
DNA. Tuy nhién, su xuét hién ciua SNPs va dot bién indel cho théy su da dang nucleotide cua cac
loai Hylocereus nhu viy. Ving trinh ti atpF-H thay doi cao nhét vé6i 6 vi tri thay ddi. Ba gen bao
gdm matK, rpoC1 va rbcL c¢6 mot lugng nhé céc vi tri thay dbi so voi atpF-H. Vé dot bién indel,
9 @6t bién di dwoc phat hién trén trinh tu nay trong khi tin s ciia dot bién nay kha thip o ba
locus khac. Do do, co thé thay rang trinh tu khong ma hoa bién d6i nhiéu hon trinh tu ma héa va
duoc dé xuat nhu mot trinh tu ma vach tiém nang dé phan biét loai.

Mot phat hién méi tir trinh ty atpF-H 1a sy chén mdt doan DNA ngén gém 9 nucleotide dot
bién ATTAGGTAC & Hylocereus sp. DF4 (rudt do va qua tron) so véi 9 giong thanh long con lai.
Céc dot bién da 1am cho gidng nay tré nén dic biét so voi nhimng giéng khac. Két qua nay khang
dinh ring ving dém atpF-H c6 tinh da hinh cao va c6 thé xac dinh dugc gidng thanh long nay.
Hon nita, nam dot bién thay thé da duoc phat hién va phan loai thanh ba SNPsnhu T/ C, C/ A va
G/A.

Phén tich trinh tu tir gen rbcL da ching minh rang gen c6 ngudn gdc tir lap thé nay co gia
trj trong viéc phan dinh loai. Hai gidng H. polyrhizus DF1 (rudt dé) va Hylocereus sp. DF5 (rudt
tim hong) tir Vién cdy an qua Mién Nam da duoc phan biét véi cac gidng khac khac boi 4 SNPs,
bao gom G/ C, A/ C, G/ T, T/C va 2 d6t bién thém nucleotide A va G.

2.9 Cay vu sira 10 rén

Tong cong c6 19 miu vi sita gdm cac gidng v sita Lo Rén, va sita bo hong, vu sita bo tim
va v sita tim dugc thu mau & Vién cay an qua Mién Nam, thu nha vuon va trai giéng O cac tinh
Tién Giang, Bén Tre, Vinh Long, Can Tho.

2.9.1 Két qud phan tich trinh tw DNA ma vach, xac dinh SNPs

Sau khi giai trinh ty san pham PCR tam méi ITS, matK, rpcL, atpF-atpH, ycflb, rpoCl,
trnH-psbA va psbI-psbK cua sau gidng v sita: vii sita Lo Rén, va sita bo hong, v sita bo tim, va
stra tim, vu stta Mica va vu sita ca na thu duoc téng cong 113 trinh ty DNA, trong do6 s6 trinh tu
da giai va sau kiém tra dugc st dung co ) lugng lan lugt 1a ITS 19, matK 18, rbcL15, atpF-atpH
16, rpoC1 12, psbl-psbK 18, trnH-psbA 15.

San pham sau khi giai trinh ty dwoc kiém tra chi c6 mdi aspF-atpH cho két qua khac nhau & cac
gidng.

Phan tich trinh tw DNA cua vung gen a#pF-atpH sau khi dugc hi€u chinh c6 kich thudc 504
bp, thuc hién phan tich biang phan mém MEGA X cho két qua ving bao ton 1a 489/504 vi tri,
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ving bién d6i 1a 15/504 trong d6 8 vi tri khac biét trén trinh ty DNA cua 1 gidng so véi cac gibng
con lai va 3 vi tri c6 su khac biét gitra 2 giéng so vOi cac giéng con lai.

Khi dya trén trinh tw DNA ving afpF-atpH cho thdy c6 su khac biét gitra ndm giéng va sita
Lo Rén, va sita bo hdng, va sita bo tim, v sita tim va vii sita Mica. Diéu nay ciing cho thiy dic
diém hinh thai c6 thé twong tu nhau nhung khi xét vé di truyén phén tir thi ¢6 sy khac nhau. Két
qua nay chimg to c¢6 thé sir dung ving gen afpF-apH dé danh gia mdi quan hé di truyén va xac
dinh mot s6 ca thé cia cac gidng vi sira.

2.9.2 Két quda phan tich sw da hinh chi thi ISSR

Sau khi dién di san pham PCR moi ISSRK 1 va moi ISSRK2 déu cho két qua bang sang, 13,
cac bang gel déu xuit hién bang don hinh va da hinh, cho thdy sy da dang di truyén giira cac
gidng va du diéu kién xay dung so d6 pha hé.

Khi xem xét cac bang dién di m6i ISSRK1 va ISSRK2 cho thiy & vi tri ¢6 kich thude 300
bp va 370 bp khong xuit hién bang & ba miu vu sira bo hong (Bén Tre), via sita Mica (Bén Tre)
va Vva sita ca na (Can Tho), khi cdc miu vu sita con lai déu xuat hién bing. Nhu vay, tai kich
thudc bang & vi tri trén c6 thé phan biét dugc nhom céc ca thé gdm v sita sita bo hong (Bén Tre),
vi sita Mica (Bén Tre) va va sita ca na (Can Tho). O kich thudc bang 680 bp ciia mdi ISSRK2
chi ¢6 mot mau va sita bo hong (Can Tho) khong xuat hién bang nén co thé nhan biét dugc riéng
c4 thé nay trong tat ca cac mau. Twong tu, moi ISSRK2 & vi tri bing c6 kich thudc 710 bp khong
xuat hién biang & hai mau gdm vu sita bo hdng (Cai B&) va va sita bo hdng (Bén Tre) nén co thé
nhan dién dugc nhom hai ca thé nay trong cac mau duogc nghién ctu.

Sy giéng nhau vé mit di truyén cua cac giéng va sita dugc ghi nhan dua trén su da hinh vé
kiéu gen duoc khuéch dai boi hai mdi va c6 hé s6 twong dong dao dong trong khoang 0,68 — 1,00.
2.10 Cay xoai cat hoa 1gc
Céc giéng xoai duoc thu & cac tinh Tién Giang (huyén Cai Bé va Vién Cay in qua mién Nam),
Bén Tre, Vinh Long, Hau Giang, Séc Trang, Can Tho (Co Do, Ninh Kiéu va Binh Thiy) va An
Giang. MAu ciy dau dong xoai cat Hoa Loc duge cung cap tir Vién Cay dn qua mién Nam.

2.10.1 Két qua phan tich trinh tw DNA md vach va SNPs

Két qua cho thdy cac gidng xoai khac nhau & 52 vi tri bién dbi déi véi trinh tu ITS. Dic
biét la & giéng Hoa Ldc, co thé nhan dién nhanh boi sy khac biét & nucleotide vi tri 624 (Hoa
Loc 1a 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 trng AAC, tuong rng) khac vai vi tri
nucleotide Hoa Loc (GGG, tuong tng) khi so sanh trinh ty HOALOC véi cac trinh ty cua
X.DUDU-AG, X.UC, X.CHAU-TG, X.NV-VCAQMN, X.CHAU-TG.

Co 5 vi tri khac biét trong trinh tu gen atpF-atpH tuong tng vdi cac vi tri peak la 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 xuét hién nu A, & cac gidng con lai khong biéu
hién nu, riéng trinh ty xoai X-NGOCVAN biéu hién nu G. Ngoai ra, tai vi tri 787 va 816, trinh ty
X-HOALOC lanu A, cac giéng con lai khong biéu hién nu.
2.10.2 Két qua phan tich da dang dau phdn tir ISSR
Dua vao déu phan tir ISSR di chia cac gidng xoai thanh 3 nhém chinh. Ty 1& phén trim da hinh
cao 76, 47% xép xi voi ti 1€ nghién ctru trén xoai st dung 100 moi ISSR thu duoc ti 16 213 bang
don hinh trén tong s6 335 bang thu dugc, chiém ti 18 63,58% (Damodaran et al., 2012) qua d6 thé
hién duoc su da dang cua cac giéng xoai vé mit di truyén.
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CHUONG 3. CO SO DU LIEU DNA MA VACH

Co s¢ dir liéu dugc viét dudi dang trang web trong server cua truong Dai hoc Can Tho bang tmg
dung Joomla. Co s¢ dir li€u duoc viét bé'mg ca tiéng Viét va tiéng Anh. CAu trac cia co s dir liéu
nhu sau :

Trang chil bao gdm phan gi6i thiéu chung vé co s& dir lidu.

Phan co s& dit liéu gém trinh ty DNA ma vach ctia 6 ving trinh ty thudc 10 cdy an tréai.

Danh sach cac mdi DNA mi vach va chu trinh nhiét cling dugc dua vao co s¢ dir licu.

Dé str dung co so dit lidu, ngudi ding truy cép vao trang web: http:/www.dnavf.ctu.edu.vn.

Céc tinh nang cua co s¢ dir li¢u bao gém: tai trinh tw vé dudi dinh dang fasta va hién thi vung

trinh tu dic trung ctia mdi trinh ty.
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PHAN III

KET LUAN VA PE NGHI
3.1 Két luan
Céc trinh tu DNA ma vach cua 10 loai cdy an tréi dic trung ctia Viét Nam vung Nam B da duoc
giai va phan tich. M&i loai cay an trai da xéac dinh trinh ty DNA déc trung. Su da dang di truyén
cua cdy an trai cling da dugc xac dinh.
Céc trinh ty da dugc xay dung thanh co so dit liéu c6 thé sir dung trong tra ciru va phat trién cong
cu nhan dang cdy an trai.
3.2 Dé nghi
- Khai thac co s6 dit lidu dé phat trién cong cu nhén dién cay an trai.
- Tiép tuc bd sung co so dir liéu DNA ma vach voi cac loai cdy an trai khac.
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