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DA DANG DI TRUYEN CAC GIONG/DONG MANG CUT
(GARCINIA MANGOSTANA L.) DUA TREN DAU PHAN TU
ISSR O BINH DUONG

Tran Nhan Diing’ va Tran Thi Lé Quyén’
ABSTRACT

Genetic diversity of 32 mangosteen accessions (Garcinia mangostana L.) collected from
Binh Duwong was examined using Inter Simple Sequence Repeat (ISSR) marker with 11
primers. The results showed 87 PCR amplified DNA products, including 40 polymorphic
(45.98%) and 47 monomorphic products (54.02%). Among 11 primers tested, 10 ones
gave polymorphic results in which ISSRED-14 primer showed high polymorphism results;
this could be useful for genetic diversity study of mangosteen in the same geographic
region. Analyzing by NTSYSpc 2.11a software with UPGMA method showed homology in
these mangosteen accessions based ISSR marker varied from 0,75-1,00. Based on cluster
analysis, these mangosteen samples could be divided into two large groups. The first
group was genetic similarity about 75-89%. The second group with similar levels from
90,3 to 100% could be divided into four sub-clusters. The results suggested that the
genetic diversity of 32 mangosteen accessions from Binh Duong was high although
mangosteen belongs to opomictic plant. The genetic variation may be due to the
accumulation of natural mutations to adapt to living environments.
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Title: Genetic diversity of mangosteen (Garcinia mangostana L.) varieties/accessions in
Binh Duong based on the Inter Simple Sequence Repeat (ISSR) markers

TOM TAT

Pa dang di truyén cua 32 dong mang cut o Binh Dwong da dwoc kiém tra bang ky thudt
ISSR véi 11 cdp moi. Két qua PCR dd khuéch dai dwoc 87 bang, trong do c6 40 bang thé
hién sw da hinh (45,98%) va 47 bang don hinh (54,02%). Trong s6 11 moi thwc hién phdn
ing c6 10 moi cho két qua da hinh, trong dé moi ISSRED-14 cho két qua da hinh kha
cao, ¢é thé la moi hitu dung dé nghién ciru khdc biét di truyén giita cdc dong mang cut
trén cung vi tri dia Iy. Két qua phdn tich bang phan mém NTSYSpc 2.11a theo phwong
phdap UPGMA cho thdy mire do twong dong ciia 32 dong mdng cut diwa trén ddu phdn tir
ISSR nam trong khodng 0,75-1,00. Dwa vdo gian do pha hé c6 thé chia 32 mau méng cut
thanh 2 nhém I6n. Nhém thir nhdt ¢é mire twong dong di truyén nam trong khoang 75-
89%. Nhom thir hai cé mike tiwong dong khodng 90,3-100% va c6 thé dwoe chia thanh 4
nhém nhé. Cac két qua trén cho thdy cé sw khdc biét vé mdt di truyén gitta 32 dong mang
cut 0 Binh Dwong mac du mang cut ¢o hinh thirc sinh san la vo tinh. Sw bién doi di truyen
nay cé thé la do su tich lity dot bién tw nhién dé thich img véi méi truong sinh song
cua chung.

Tir khéa: Garcinia mangostana L., da dang di truyén, ISSR, mang cut, da hinh

! Vién Nghién ciru va Phét trién Cong ngh¢ Sinh hoc, Truong Dai hoc Can Tho
2 Hoc vién Cao hoc Cong nghé Sinh hoc khoa 16, Truong Pai hoc Can Tho
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1 PAT VAN PE

Mang cut (Garcinia mangostana L.) la mot trong nhing loai cdy an trai dac san
ving nhiét d6i. O Viét Nam, mang cut duoc Bo Nong nghiép va Phat trién Nong
thon binh chon 1a 1 trong 11 chung loai cdy an qua cé tiém nang xuit khau 16n.
Theo Mahabusrakam et al. (1983), vo mang cut c6 chira mot so chat chéng oxy
hoa chi yéu thudc nhom xanthone gdom y-mangostin, o- mangostin, nor-mangostin
va gartanin. Nhimg hop chit nay dugc Gng dung trong duoc pham, 13 mot trong
céc nhan t c6 tac dung khang ung thu, e ché su phat trién cua dong té bao ung
thu (Pedro et al., 2002; Chaverri et al., 2008; Chin va Kinghorn, 2008). Bén canh
d6, mangostin con trc ché su 6xy hoa LDL (low density lipoprotein), giam nguy co
bi chiing xo vita dong mach va co6 tdc dong lam giam cholesterol (Williams et al.,
1995).

Céay mang cut dugc trong ngay cang phd bién & nude ta ma chi yéu 1a ving dong
bﬁng song Curu Long va Bong Nam Bo. Nhitng nim gan diy nguoi dan chudng
trong cac glong cdy moi duoc lai tao hodc du nhép tr nudc ngoai vao. Chinh
nhimng van d& nay da va dang 1am mai mot di mot sd gidng quy cua dia phuong,
trong d6 co cdy mang cut Binh Duong. Ngoai ra, su da dang phong phu va khong
on dinh vé ngudn goc cua cdc giong cy trong da dwa dén van dé 1a ching c6 thyc
su ddng déu vé mit di truyén v&i nhau hay khong. Mac dau co nhleu tac gia cho
ring mang cut 1a cdy trinh qua sinh khong da dang vé mit di truyén (Nguyén Thj
Thanh Mai, 2005).

Do d6 dé nang cao ning suét va chat luong cdy trong ciing nhu chon ra nhimg
dong thuan va nhing cay dau dong tét phuc vu cho viéc bao ton, phat trién nguon
gen cdy mang cut chung ta can phai c6 co s¢ dir liéu dya trén su két hop sir dung
cac phuong phap chon gidng truyén théng (danh gia kiéu hinh, nhan giéng vo tinh)
vo6i cac ky thuét sinh hoc phan tir hién dai. Hién nay, ISSR (Inter Simple Sequence
Repeat) 1a mot marker phan tir dugc st dung rong rai trong ky thuat sinh hoc phan
ttr dé nhan dién sy bién ddi di tmyén o thyc vat. Mac du c¢o6 hinh thirc sinh san vo
tinh nhung vé6i ky thuat ISSR-PCR di cho thiy su da dang di truyén & ciy ming
cut (Mansyah ez al., 2010; Sobir et al., 2011). Vay nhiing gidng/dong ming cut co
nguon goc trong va ngoai nudc dang trong & nudc ta co6 cd sy da dang di truyen
hay khong? Co s& dir liéu cua chung nhu thé nao? Véi ly do do, dé tai “Pa dang di
truyén cdc giong/dong mang cut (Garcinia mangostana L.) ¢ Binh Dwong dya trén
ddu phan tir ISSR” d3 duoc thyc hién.

Muc tiéu nghién ciru

Ung dung ky thuat ISSR-PCR dé khao sat sy da dang di truyén giita cac
gidng/dong ming cut dang trong & tinh Binh Duong.

2 PHUONG TIEN VA PHUONG PHAP NGHIEN CUU
2.1 Phwong tién nghién ciru

Nghién ciru dugc thyc hién véi cac trang thiét bi, dung cu hién co6 tai Phong thi
nghiém Sinh hoc Phan tr, Vién Nghién ctru va Phat trién Cong nghé Sinh hoc,
DHCT nhu: May li tam Eppendorf Centrifuge 5417C (Puc); tu lanh; b dién di
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mot chiéu BioRad, may doc va chup hinh gel Bio-Rad UV 2000; may do quang
pho Beckman Couter DU 640B (M¥); may PCR Perkin Elmer 9700 (My);

Héa chat: Extraction buffer; Isopropanol (Merck); CTAB (Merck); Cloroform
(Merck); Ethanol (Merck); Agarose; Ethidium Bromide (Bio-Rad); 7ag DNA
polymerase (BiRDI); MgCl, (Merck), dNTPs (Invitrogen), SDS 10% (w/v), TE
10X (1M Tris pH 8, 0.5M EDTA pH 8)....

Nguyén vt liéu: Cac mau mang cut (32 mau) duoc thu 6 tinh Binh Duong.

2.2 Phuong phap nghién ciru

2.2.1 Thu mdu

Mau 14 mang cut dufjc thu tai cac \{m‘m tréng mang cut cfla’ cac nong hd ¢ Binh
Duong (Bang 1), mau dugc danh s6 thar tw, ghi r6 ngudn goc. Sau do, phan tich
kiéu gen bang dau phan tir ISSR.

Bing 1: Danh sich miu di dwgc thu & Binh Duwong

S6 thir tr mau Tén chii virdn va Pia diém thu miu
1-3 Chuia Thién An ( An Son - Thuan An - Binh Duong)
4-5 Nguyén Thi Bé (Canh chuia Thién An)
6-7 Pham Vian Hai Diép (87 - Thanh Quy - An Thanh)
8-13 Lé Phi Nhan (Ap Lo - An Tay - Bén Cat)
14-19 Nguyén Vin Hué (Ap An Thanh - An Tay - Bén Cat)
20 Poan Thi Hong (Ap An Thanh - An Tay - Bén Cat)
21-24 Pham Vin Hiéu (Xa An T4y - Bén Cat)
25-28 Nguyén Thanh Long (Xa An Tay - Bén Cat)
29-31 Nguyén Thi Rép (Xa An Tay - Bén Cat)
32 Nguyén Thanh Long (Xd An T4y - Bén Cat)

2.2.2 Ly trich DNA

Thye hién qui trinh ly trich DNA dugc thuc hién theo phuong phép dugc mo ta boi
Rogers va Bendich (1988) (qui trinh CTAB) c6 hi¢u chinh.

2.2.3 Phan ung PCR

Bang 2: Cac moi ISSR sir dung trong nghién ciru

Stt  Tén moi Trinh tw mdi  Stt  Tén mdi Trinh tu moi
1 PKBT-2 (AC)STT 7 PKBT-10 (GT)9A

2 PKBT-3 (AG)8T 8 PKBT-11 (GT)9C

3 PKBT-4 (AG)SAA 9 PKBT-12 (GT)9T

4 PKBT-5 (AG)STA 10 PKBT-14 CCCGGATCC(GA)9
5 PKBT-7 (GA)9A 11 ISSRED-14  (GACA)4

6 PKBT-8 (GA)9C

Phan tmg PCR duoc thyuc hién véi 11 moi don ISSR c6 trinh tur duge thiét ké theo
Mansyal et al. (2010) (Bang 2) va thé tich cho mdi phan tng 1a 25 pl (Gém 15,75
pl BiH,0O; 2,5 pl Buffer ABgen 10X; 1 ul dNTPs 20 mM; 2 pul MgCl, 25 mM;
0,75 pl Tag Polymerase (5U/ul);1 pl mdi 100 pmol/pl; 2 pl DNA 50 ng/ul) va chu
ky gia nhiét 1a: 94°C trong 4 phut, sau d6 1ap lai 35 chu ky nhu sau: 94°C trong 30
gidy, 50 gidy ¢ nhiét do gin mdi (phu thudc vao timg moi va dugc xac dinh bang
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cach chay gradient nhiét d6 cho timg mdi), 72°C trong 1 phut, cubi cing phan tng
duoc duy tri ¢ 72°C trong 5 phut.
San phém PCR dugc kiém tra trén gel agarose 3% vdi sy hién dién ctia Ethidium
Bromide, hiéu dién thé U = 60V. Sau do, gel dugc chup dudi dén cyc tim, cac
doan DNA khuéch dai s& dugc ghi nhan va phén tich.
2.2.4 Phdn tich da dang di truyén
Cac ddy bang trén gel thu duge tir san pham PCR dugc nhép vao phan mém Excel.
Su hién dién hodc khong hién dién cua mdt bang nao do trén gel s& duoc ghi nhén
tuan ty 1a 1 va 0. Sau khi ghi nhan tat ca cac diy bang trén moi dong mang cut, s6
liéu duoc luu trir trén phan mém Excel. Phan tich cluster, v& gian dd phéa hé thé
hién mbi twong quan di truyén giita cac ca thé trong cing mot dong bang phan
mém NTSYSpc 2.11a (Numerical Taxonomy System Personal Computer) theo
phuong phap UPGMA (Sneath and Sokal, 1973). Hé so trung hop Sj (Selander va
Jaccard) 1a hé so biéu hién ti sd gitra s6 bang giéng nhau ctia 2 giéng a, b trén tong
s6 bang cua 2 gidng a va b.
Vi:

N,, N: 12 tong s6 bang ciia cc gidng a va b

N.b: 12 tong s bang gidng nhau cua ca giéng a va b

Sj = 2Nab/(Na + Nb)
Khoang cach di truyén (Genetic Distance-GD) ciing dugc danh gia qua cong thic:
GD=1- Sj

Duya trén nhiing két qua nghién ctru theo phuong phap ISSR va thong qua gian dd
pha hé xac dinh mirc d6 dong dang di truyén cac dong mang cut.

3 KET QUA VA THAO LUAN

3.1 Dic diém hinh thai ciia cAy ming cut

Khao sat 32 cdy mang cut dugc ldy mau 14 phan tich & Binh Duong, cho thay da sd
chung nhiing dac diém chung nhu sau:

Than: Than thing, tan hinh chop non, canh tir than dam ra v6i mot ban kinh df)ng

déu. Vo than cdy mang cut c6 mau nau thAm. Su khac biét Ve duong kinh cay, kiéu
tan cay chu yéu phu thudc vao tudi cia cay, khoang cach trong giita cac cay trong

La: La don to, dang hinh trimg hodc hinh thuén dai, 14 moc ddi, cudng ngin
(khoang 1-2 cm). Phién 14 nguyén, day va c6 gan giira, n6i rd. La non c6 mau xanh
nhat, 14 gia xanh dam va mat trén bong, xanh vang va moc ¢ mat dudi, c6 30-40
d6i duong gan song song kéo dai tdi cudi 1a.

Hoa: Hoa thuong moc don doc & dau canh, khi trd bdn canh hoa c6 mau héng nhat
xen trang. C6 4 dai hoa gom 2 cai nho va 2 cai 16n ¢6 mau dé vién xanh.

Trai: Trai tron, day phang, c6 nuém nhuy & phia dudi. Vo trai lang, khi non co
mau xanh dot chuoi, khi chin vo d6 dan roi chuyén sang mau do6 tham, day khoang
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8-10 mm. Phén thit abén trong trai ¢c6 mau tra"mg duc, vi chua ngot, trai chtra 5-7
mui/trai. Cac dac diém nay phu hop véi nghién ciru trude day cua Vi Cong Héu
(2000); Nguyen Thi Thanh Mai (2005); Pao Thi B¢ Bay va Pham Ngoc Licu
(2002); Nguyen An D& va Nguyeén Van Hung (2002).

3.2 Phin tich da hinh ciia 32 miu miing cut & Binh Dwong

Mudi mot moi ISSR da duge sur dung trong phan (mg PCR trén b6 gen cia 32 mau
14 mang cut & Binh Duong. Két qua dugc thé hién & bang 3.

Bing 3: Két qua khuéch dai ciia 11 mdi ISSR ¢ 32 miu miing cut thu dwoc

Nhiét d9 gin Tong sb S6 bing S6 biang  Phin trim bing

Moi moi ("C) bang da hinh don hinh da hinh (%)
PKBT-2 51 8 3 5 25
PKBT-3 51 7 4 3 57,14
PKBT-4 51 7 2 5 28,57
PKBT-5 51 12 1 11 8,33
PKBT-7 51 8 4 4 50
PKBT-8 50 11 3 8 27,27
PKBT-10 50 4 2 2 50
PKBT-11 51 10 5 5 50
PKBT-12 53 9 9 0 100
PKBT-14 57 3 0 3 0
ISSRED-14 49 8 7 1 87,5
Tong 87 40 47 45,98
Trung binh 7,91 3,64 4,27 46,02

Mudi mot moi ISSR sir dung trén 32 mau mang cut, c6 10 mdi cho két qua da
hinh, moi PKBT-14 cho két qua don hinh. Téng s6 biang dugc khuéch dai 1a 87
bang trong d6 c6 40 bang cho két qua da hinh (45,98%), trung binh 3,64 bing cho
mdi mdi. Két qua nay gan gidng véi két qua nghién ciru cia Mansyah ef al. (2010)
trén cac cdy mang cut & vung Sumatra (Indonesia) véi trung binh 3,82 bang da
hinh cho méi mdi.

Trong cac mdi, moi ISSRED-14 thé hién sy da hinh giita cic mau kha cao
(Hinh 1). Véi 8 diy bang dugc khuéch dai c6 dén 7 bang da hinh (87,5%). Trong
lwong phan tir 16n nhit & kich thude khoang 600 bp va nhé nhat khoang 230 bp.
Hau hét cac mau déu c6 sy khac biét vé sb lugng bang va vi tri kich thudce trén gel.
Do d6 c6 thé sir dung mdi nay cho cac nghién ctru da dang trén cac dong mang cut
sau nay.

L 12 34 356 7 8 91011121514 151617 18 192021222324 25 L 26 272829303132

1500
1000
750

500

250 - -= s i

Hinh 1: Phd dién di san phdm PCR ciia 32 dong ming cut ¢ Binh Dwong véi mdi
ISSRED-14

257



Tap chi Khoa hoc 2012:23a 253-261 Truong Pai hoc Cén Tho
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L1234 356 78 91011121314 151617 181920 2122232425 L 26 27 28 29 30 3132

(©)
Hinh 2: Phé dién di sén phf\m PCR ciia 32 dong ming cut é Binh Duong véi mbi PKBT-3
(a), PKBT-7 (b), PKBT-10 (c)

L1234356 78 91011121314 1516171819 20 2122 23 2425

LA L EEE Btk L it L

Hinh 3: Phé dién di san phAm PCR ciia 32 dong ming cut & Binh Dwong véi mdi PKBT-12

Ngoai ra, cac méi PKBT-3, PKBT-7, PKBT-10 ciing cho su da hir}h rd nét (Hinh
2). bac biét 6 mo6i PKBT-12 (Hinh 3) c6 su khac bi€t so voi cac moi con lai la chi
30/32 mau mang cut dugc khuéch dai, hai mau (26 va 28) déu khong cho bang trén
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gel, chung t6 mdi PKBT-12 dd khong bat cip v6i DNA tir hai mau nay hay néi
cach khac trén bd gen ciia hai mau nay khong co trinh ty bo sung boi moi PKBT-
12. Trong khi d6, hai mdi PKBT-10 va PKBT-11 chi khac moi PKBT-12 mét
nucleotide & ddu 3 (Bang 1) nhung lai khuéch dai dwoc DNA tir hai mau nay, nén
hai miu 26 va 28 c6 su khac biét 16n vé& mit di truyén so v6i 30 mau con lai.

Céac modi con lai: PKBT-2, PKBT-4, PKBT-5, PKBT-8, PKBT-11 cho da hinh
nhung khéng cao, hau hét cic miu déu khuéch dai cho sb bang gidng nhau, chi co
vai mau c6 su khac biét nho.

Dua vao sy khac biét cua cac bang thé hién trén gel trong san phim PCR cho thiy
¢6 su khac biét vé mat di truyén giira cac mau.

3.3 Phén tich nhém va lap giin do pha hé ciia 32 miu ming cut dua trén dir
liéu san pham PCR
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Hinh 4: Gién dd pha hé thé hién mdi twong quan di truyén giita 32 miu méing cut dua vao
11 moi ISSR sir dung
Dua trén gian dd, su da dang di truyén gitra 32 mau mang cyt thé hién qua hé sd
tuong dong 1a 75% hay noi cach khac hé s6 khong twong dong 1a 25% (Hinh 4).
Két qua nay gan voi két qua cua Sobir et al. (2011) v6i hé s6 khong tuong dong la
22% khi nghién ctru da dang di truyén ming cut & Idonesia bang diu phan tur
ISSR.
Nhém 1 (Gom cac mau: 3, 25, 26, 27 va 28) c¢b do tuong dong tur 75-89%. Moi
mau trong nhom nay co thé chia thanh mot nhom riéng bdi mdi mau | trong nhom
déu nam trén mot nhanh riéng trén gian do. Piéu nay cho thiy cac mau nay co sy
khac biét nhiéu vé mit di truyén so véi 27 mau con lai. Trong d6, miu sb 28 1a co
su khac biét nhiéu nhat véi mic do tuong dong 1a 75%.
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Nhém 2 (Gom 27 mau ming cut con lai) c6 muc twong dong tir 90,3 - 100%.
Trong nhém nay lai dugc chia thanh nhiéu nhém nho, cac nhém nay lai duoc chia
thanh nhiéu nhom phu véi khoang cach di truyén gan nhau hon. Trong d6, hai mau
1-2 va hai miu 12-13 déu c6 d6 tuong dong 100%. Cac miu con lai cho két qua
twong dong tir 90,3 — 98,9%. Diéu nay c6 thé giai thich 1a ddi voi cac mau c6 mire
tuong dong 100% thi chiing c6 thé xuét phat cung mot nguon gbe va khong bi bién
d6i kiéu gen dudi tac ~dong cua moi truong, d6i v6i cac mau c6 do twong dong thap
hon 100% thi c6 thé chung co ngudn gdc khac nhau hodc c¢6 cing ngudn gdc
nhung do tic dong ctia mdi trudng va phan ung lai sy thay doi nay 1 khac nhau &
mdi ca the.

Nhu vay, v6i 11 doan mdi ISSR trong phan ing PCR v6i 32 mau ming cut & Binh
Duong cho muc d6 tuong dong gilta cac mau dao dong trong khoang 75-100%,
cho thdy céac giéng c6 mirc d6 dong dang vé mit di tmyen cao. Két qua nay tuong
d6i phu hop vi mang cut & nude ta hiu nhu déu bit ngudn tr cung mdt giong va
ngoai ra theo Sobir va Poerwanto (2007) tinh da dang di truyén cao ¢ mang cut 1a
khong phd bién do dic tinh sinh san cia mang cut 14 vo tinh nén muc do twong
ddng sé& kha cao. Két qua nghién ctru nay ciing kha gan véi két qua cua Tran Nhan
Diing et al. (2009), Sobir et al. (2011) nhung lai ¢ hé s6 twong dong kha cao so
v6i két qua cia Mansyah et al. (2010).

4 KET LUAN VA PE NGHI
4.1 Két luan

Véi dau phan tir ISSR cho thay c6 su khac biét vé mat di truyén giira cac mau
mang cut & Binh Duong; mac du mang cut cé hinh thic sinh san la vo tinh, cay

con it c6 sy khac biét voi cay me. 11 moi ISSR sir dung trén 32 mau ming cut, c6
10 moi cho két qua da hinh. Téng s6 bang duoc khuéch dai 1a 87 biang trong doé co
40 bang cho két qua da hinh (45, 98%), trung binh 3,64 bang cho moi moi. Mbi
ISSRED-14 cho da hinh cao c6 thé str dung cho cac nghién ctru da dang va nhan
dién cac gidng/dong ming cut sau nay.

Gian dd cho thé}{ 32 mﬁu ming cut & Binh Dwong c6 sy da dang vé mit di truyén
v6i muc twong dong nam trong khoang 75-100%.

4.2 Pé nghi

Phén tich hinh thai hoc t& bao cic mé libe, mdé moc, hinh dang t& bao nudém
nhuy,... so sanh v6i gian d6 pha hé di truyén phan tir d€ 6 nhicu thong tin hon vé
mdi quan hé giira bién d6i gen va hinh théi trén cdy mang cut.
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