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Abstract

Genetic diversity research is one of the first steps in improving crop varieties. In this study, the ISSR molecular
markers were used to evaluate the genetic diversity of 120 soybean varieties/lines maintained at Can Tho University
genebank. The PCR products of 10 ISSR markers regenerated 89 bands, including 79 polymorphic ones. The analysis
showed that PIC index of ISSR primers was ranged from 0.06 to 0.25 and the similarity coefficient was 0.55 - 0.91.
The genetic diversity was relatively high and 120 soybean varieties/lines were divided into 7 main groups and few
subgroups. This is very valuable information for selection of different parent pairs to develop superior soybean
varieties in the future.
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DA DANG DI TRUYEN CAC GIONG BUGI G PONG BANG SONG CUU LONG
DUA TREN TRINH TU ADN MA VACH VA DAU PHAN TU ISSR

D6 Tan Khang', Trdm Thi Thanh Tién', Tran Gia Huy',
Nguyén Vin Ay?, Tran Thanh Mén?

TOM TAT

Cac gidng budi 6 Dong bang song Ctiu Long dugc khao sat trinh ty ADN ma vach v6i 3 viing trinh tu ITS, ycfIb,
psbK-psbl két hgp véi phén tich da dang di truyén bang ddu phén ti ISSR. Két qua khao sat cac vung trinh tu cho
théy cc giong budi trong nghién ctiu tuong déi dong nhit véi nhau vé€ mit di truyén qua phén tich cac vung trinh
tu I'TS, ycfib, psbK-1. Két qua PCR v6i moi ISSRK2 va ISSR22 da khuéch dai dugce 19 bang ADN trong d6 ¢6 11 bang
da hinh chiém 57,89% va 8 bang don hinh chiém 42,11%. D4u phan tu ISSRK2 phan biét dugc budi da xanh véi
budi ndm roi va budi ruby. Budi dudng trang va budi thanh kiéu c¢é hé s6 tuong dong dén 95%. Nhu vay dua trén hai
ddu phan ttt ISSRK2 va ISSR22 da cho thdy sy da hinh trong trinh tu cic gidng budi nghién ctiu. Diéu nay cho thay
tiém nang ctia ddu phén ti ISSR trong phén tich da dang di truyén céc giéng budi, phuc vu cho cong tac chon gidng.

T khéa: Budi, da dang di truyén, ma vach ADN, d4u phén ttt ISSR

'Vién Nghién ctiu va Phat trién Cong nghé Sinh hoc, Trudng Pai hoc Can Tho
>Khoa Nong nghiép, Truong Dai hoc Can Tho; * Khoa Khoa hoc Tu nhién, Trudng Pai hoc Can Tho
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1. DAT VAN PE

Viét Nam thudc khu vic Pong Nam A, 13 mot
trong nhiing trung tdm phat sinh clia cic loai cay
c6 mui (Rainer, 1975). Mot s6 cong trinh da cong
bd cho thdy Viét Nam cé nguon gen cay c6 mui kha
da dang vé6i nhiéu viung trong budi truyén thong co
nhiéu giéng budi quy nhu budi dién, budi thanh
tra, budi da xanh, budi bién hoa, budi nim roi, ...
(Nguyén Thi Tuyét va ctv., 2018; Nguyén Phuong
Thuy va ctv., 2016). Trong nam 2017, nudc ta xudt
khé&u hon 10.000 tin budi, ting gdp ddi so véi nam
2016 & h4u hét thi truong 16n nhu: My, EU, Canada
va cac nudc Trung Dong (Tap chi Doanh nhan Viét
Nam, 2020). Ngay nay, dé xac dinh va nhéan dién
cac giong loai khdc nhau hodc céc loai c6 dic diém
hinh thai tuong tu nhau c6 rat nhiéu phuong phap.
Phuong phap dugc dung cht yéu phé bién dua trén
phan tich hinh thai cia mau vat. Tuy vy, phuong
phép hinh thai hoc thuong gdp nhiéu trd ngai.
Trong boi canh hién tai & nudc ta, cac nghién ctiu
vé st dung ADN ma vach d€ phan tich céc loai khac
nhau dang dan dugc quan tdm va phat trién. Budi
dugc trong khép cac tinh dong bang song Ctiu Long
(PBSCL), mbi vung déu c¢6 nhiing diéu kién sinh
thai nhat dinh dnh huéng dén qua trinh song cting
nhu bao tén ngudn gen. Viéc nghién ctu da dang di
truyén nguoén gen budi da xanh & khu vic DBSCL
c6 y nghia trong viéc bdo ton tinh da dang sinh hoc
va st dung c6 hiéu qua cac ngudn gen quy d6 phuc
vu cho cdng tac chon tao gidng. Pé tai dugc thuc
hién nhdm phan tich dugc da dang trinh tu ADN

ma vach (ITS, ycflb, psbK-psbl) va danh gié da dang
di truyén cac giong budi & ndm tinh trong khu vuc
DBSCL béng ddu phén ttt ISSR.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctiu

Mau 14 budi da xanh (Citrus maxima) dugc thu
tai 5 tinh gém: Tién Giang, S6c Trang, Hau Giang,
Bén Tre, Vinh Long. Budi “Ruby”, budi thanh kiéu
(Théi An - O Moén - Can Tho), budi dudng tring,
budi ndm roi.
2.2. Phuong phap nghién ctu

2.2.1. Thu mdu va tdch chiét ADN

Tién hanh trich ADN ttt mau 13, ADN duogc chiét
tach theo quy trinh ctia Doyle va Doyle (1990). Kiém
tra chét lugng ciia ADN ly trich dugc biang phuong
phap dién di trén gel agarose 1% & hiéu dién thé
100 V trong 30 phut. Ban gel dugc quan sat dudi anh
sang tl ngoai trén hé thong may Bio-Rad UV 2.000.
Nong d6 ADN dugc xac dinh bang phuong phép do
quang phd 6 budc séng 260 va 280 nm.

2.2.2. Khuéch dai viing trinh ty ITS, ycf1b, psbK-I

Mbi phan ting PCR 50 pl gébm c6 25 pL nuée khu
ion; 20 pL master mix 2X (Buffer, MgCl,, dNTPs,
Taq polymerase); 1 pL mdi xudi va mdi ngugc va
3 uL ADN khuén. Chu ky nhiét PCR khuéch dai ctia
3 vung trinh ty ITS, ycflb va psbK-1 dugc thé hién
6 bang 1.

Bang 1. Trinh tu va chu ky nhiét ctia cac moi st dung trong nghién ctiu

Trinh ty

Chu ky nhiét

ycflb-F: TCTCGACGAAAATCAGATTGTTGTGAAT
ycflb-R: ACATGTCAAGTGATGGAAAA (Dong et al., 2015)

94°C -5 phut; 94°C - 30 gidy, 55°C - 40 giay,
72°C - 1 phat (35 chu ky); 72°C - 10 phut

psbK-I-ETGCCTTTGTTTGGCAAG

PpsbK-I-R:AGAGTTTGAGAGAGCAT (Reginato et al., 2010)

94°C - 5 phiit; 94°C - 30 gidy, 55°C - 40 giay,
72°C - 40 gidy (35 chu ky); 72°C - 5 phut

ITS1-F: TCCGGGAACCTGCGG
ITS4-R: TCCTCCGCTTTGATGC
(White et al., 1990)

95°C - 5 phiit; 95°C - 30 gidy, 58°C - 30 giay,
72°C - 1 phat (35 chu ky); 72°C - 7 phat

ISSR22: TGTGTGTGTGTGTGTGCA
ISSRK2: GTGGTGGTGGTGAC (Samriti et al., 2017)

94°C - 4 phat; 94°C - 1 phut, 50°C - 45 gidy,
72°C - 2 phut (35 chu ky); 72°C - 7 phut

2.2.3. Phan tich so liéu

Két qué gidi trinh ty ADN dugc kiém tra trén
chromatogram bang chuong trinh Bioedit. Tt cac
trinh ty ctia cac giong budi da xanh, xac dinh trinh
tu chung (Consensus sequence) cho giéng budi nay
va so sanh (alignment) vé6i cac trinh tu clia cac giong
budi da thu khéc trong nghién ctu dé€ xéc dinh cac
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SNPs tiém ndng. So sanh sy tuong dong gitia cac
giéng budi trong nghién ctiu véi co s dit liéu cta
ngan hang gene NCBI.

Sén phdm khuéch dai ddu phan ti ISSR dugc
phén tich bang phan mém NTSYSpc2. Biéu d6 hinh
cdy vé moi quan hé phat sinh loai dugc xiy dung
theo phuong phap UPGMA.
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I11. KET QUA VA THAO LUAN
3.1. Khuéch dai va giai trinh tu

Két qua dién di san phd&m PCR khuéch dai ving
trinh tu ITS, ycflb va psbK-psbl dugc thuc hién trén
gel agarose 2%, sau khi kiém tra két qua cho thdy
v6i 3 moi trén diéu cho hién cac bing ADN sang
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10 rét. Khi so sanh v6i thang chudn thuong mai cé
kich thudc 3 kb cho két qua khuéch dai dugc chiéu
dai cdc doan gen lan lugt la 900 bp, 500 bp, 700 bp
tuong ung véi 3 moi la ycf1b (Hinh 1A), psbK-psbl
(Hinh 1B) va ITS (Hinh 1C). Tt nhiing két qua dat
dugc cho thdy san phdm PCR trén da du diéu kién
dé tién hanh budc gidi trinh ty.
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Hinh 1. Phé dién di san phdm khuéch dai gene ycf1b (A), trinh ty psbK-I (B)
vaITS (C) ctia cac gidng budi trong nghién ctiu
Ghi chii: (1) thang chudn 3kb; (2) budi da xanh Tién giang(BDTG) + déi chiing duong; (3) budi da xanh Séc Tring
(ST);(4) budi da xanh Hau Giang (BDHG); (5) budi da xanh Vinh Long (BVL); (6) buidi da xanh Bén Tre (BDB); (7)
budi ruby (BRB1); (8) buidi thanh kiéu (BTK); (9) budi dudng trang (BDT); (10) budi 5 roi (STR); (11) Déi chiing dm.

Céc doan ADN ma vach cua 9 gidéng budi trén
vung trinh ty ycf1b sau khi giai trinh tu c¢6 chiéu dai
800 - 820 bp, két qua dung nhu dy kién ban dau la
khoang 800 - 900 bp. Cac doan ADN ma vach cua
9 giéng budi trén moi psbK-psbl sau khi giai trinh
tu 6 chiéu dai 430 - 440 bp, két qua ciing dat diung
nhu dy kién ban dau khi gui trinh tu la khoang
400 - 500 bp. Cac doan ADN ma vach ctia cac giong
budi trén ving trinh tu ITS sau khi giai trinh ty c6
chiéu dai khoang 600 - 700 bp. Két qua giai trinh tu
cho thdy cac doan trinh ty trén viing trinh ty ITS c6
chiéu dai san phdm khuéch dai x4p xi v6i nghién ctiu
cua Kyndt va codng tdc vién (2010) vung ITS trong
nghién ctiu trén c6 chiéu daila 703, cac trinh ty thu
dugc t6t, khong bi nhiéu, du co s¢ d€ phén tich.

3.2. Phén tich trinh ty ADN

Két qua phan tich vung trinh tu ycflb ctia cac
giong budi trong nghién ctiu cho thdy khong co6 su
khdc biét qua 16n trong cung mot gidng ciing nhu
gitia cac giéng budi khac nhau ctia cac déi tugng
dugc nghién ctiu. Qua do6 cho thdy gene ycfIb co

tinh bao ton cao gitia cac giong budi thu dugc trong
khu vyc DBSCL. Khi phén tich vung trinh ty ITS
cho thdy mot s6 vi tri sai khac & gidng budi ruby va
dot bién diém mdt 1 nucleotide C & gidng budi ruby,
budi thanh ki€u va 1 nucleotide C & budi dudng
trang. C4 2 vi tri xudt hién dot bién mat 1 nucleotide
6 vi tri 10 hién dién & giong budi ruby, budi thanh
kiéu va vi tri thi 21 & giong budi dudng trang. Bén
canh do, nghién ctiu ciing xac dinh dugc 3 SNPs ctia
giong ruby so véi cac gidng con lai.

Cac trinh tu gen ycf1b va psbK-psbl clia cac giong
budi khong c6 nhiéu trén ngan hang gen do day la
hai trinh ty mdéi, chua dugc nghién ctu nhiéu. Chi
Citrus chi ¢6 1 nghién ctiu ctia Xu va cfng tac vién
(2016) tai Trung Qudc. Nghién ctiu nay da giai ma
toan by genome trong hé luc lap ctia budi da xanh.
Vi véy, trinh tu nay dugc st dung dé€ lam co sg so
sanh, doi chiéu véi cac trinh tu trong nghién ctiu
nay. Riéng vung ITS 14 trinh tu phé bién nén dugc
tim thdy nhiéu trén co s¢ di liéu.
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Theo Dong va cong tac vién (2015), ycflb dugc
xem nhu ddu phén ti ¢6 kha nang nh4n dién cao hon
ca matK varbcL dayla 2 vung trinh ty phé bién dugc
stt dung rong rai dé lam d4u phan tt, ycf1b dugc xem
la d4u phan tt hiéu qua trong nhén dién phan ti &
cac cap do phan loai thap. Tuy nhién, trong nghién
ctiu dugc thuc hién & cap d6 cao hon trén ciy c6 mui
ycf1b lai khong thé hién sy da hinh trong trinh tu.
Tu d6 cho thdy rang viéc st dung ycf1b d€ phan loai
& thuc vat noéi chung va cay ¢ mui néi riéng khong
that sy hiéu qua.

G ving trinh ty ITS ¢6 xudt hién nhiéu sai khac
tuy chua thé két ludn n6 cé phai la ma vach trén cay
c6 mui hay khong, nhung déy ciing cho thiy dugc su
da dang di truyén trén vung trinh ty ITS ¢ budi do vi
tri sai khdc c6 thé xuét hién trong cung giéng hoic
khdc giong. Diéu nay cing phtt hgp véi nghién ctiu

cua Tran Thanh Mén va cong tac vién (2008) tién
hanh nghién ctiu da dang sinh hoc cac giong budi &
Viét Nam.

3.3. Mdi quan hé di truyén giita cac giong budi
bang ddu phén ta ISSR

Két qua dién di d4u phan ti ISSRK2 cho xuat
hién 11 béng trong d6 c6 8 bang da hinh chiém ty 1é
72,73% so v6i tong s6. Két qua dién di ddu phan tu
ISSR22 cho xuét hién 8 bang trong do6 cd 3 bang da
hinh chiém ty 1é 37,5% so véi tong so.

Theo két qua & hinh 2 véi d¢ tuong dong dao
dong trong khoang 0,66 - 0,95 véi khoang dao dong
l1a 0,07 dugc chia thanh 3 nhom chinh: nhém I véi
Nhom IIT ¢6 hé s6 tuong dong la 0,76, nhom I, IT véi
nhom IIT ¢6 hé s6 tuong dong thap nhat 1a 0,66.
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} m
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Hinh 2. Gian d6 pha hé th€ hién moéi tuong quan di truyén ctia 9 giong budgi

Nhém I: Chi c6 duy nhit mau budi da xanh Tién
Giang (BDTG). Nhom II: trong nhém nay lai dugc
chia lam 3 nhém nho 1a: (I1.1) gom budi da xanh Soc
Trang (ST) va budi da xanh Hau Giang (BDHG) v6i
hé s6 tuong dong la 0,89. I1.2: Gom budi da xanh
Vinh Long (BVL) va budi da xanh Bén Tre (BDB)
v6i hé s6 tuong dong la 0,94. I1.3: Gom budi thanh
kiéu (BTK) va buédi dudng tring (BDT) véi hé s6
tuong dong gin 0,95. Nhém III: chi cé 2 gidng la
budi ruby (BRB) va budi ndm roi (STR) véi hé s6
tuong dong la 0,74. Tuy nhién két qua trén cho thay
trong cung mot giong budi da xanh lai ¢ 2 nhém
khac nhau, la giong tai Tién Giang (BDTG) c6 khac
biét 16n véi hé s6 tuong dong la 0,76 véi cac gidng
budi da xanh & cac tinh con lai trong nghién ctiu
la Séc Tring (ST), Hau Giang (BDHG), Vinh Long
(BVL), Bén Tre (BDB), trong khi 4 mau budi da
xanh nay lai cling nam trong nhém II v6i budi thanh
kiéu (BTK) va budi dudng trang (BDT) nhung van
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6 tach biét v6i 4 mau budi da xanh véi hé s6 tuong
doéng la 0,85. C6 nhiéu yéu t6 tao nén sy khac biét
trong quan thé nhu kha niang phat tin cta loai va su
anh hudng cua méi truong song (Kerdelhué et al.,
2002) hoac do tac dong cua con ngudi. Quan diém
nay cting phu hgp véi nghién ctiu cua Snkiewicz
va cdng tac vién (2001) khi nghién ctiu vé méi lién
hé di truyén ctia cac gidng cdy trong trong canh tac
nong nghiép cho thdy con ngudila yéu té quan trong
trong viéc di chuyén gidng cay trong gitia cdc ving
dia ly. Tuy nhién, két qua nay chi la tam thoi dya trén
hai ddu phan tu trong nghién ctu. D€ ting cao két
qua can phan tich thém nhiéu d4u phan tt hon niia.

Dua vao hinh 3 cho thdy, vi tri bang phan biét
budi da xanh véi budi 5 roi va budi “Ruby” & vi tri
khoang 450 bp (mii tén mau trang). Cic mau budi
da danh déu c6 bing nay trong khi buéi ndm roi va
budi “Ruby” khong cé.
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Hinh 3. Két qua dién di cdc miu budi v6i ddu phan ti ISSRK2
Ghi chii: giéng 1: thang chudn 100 bp (Omega Bio-tek); giéng 2: D6i chitng duong; giéng 3: budi da xanh Séc Trang;
giéng 4: budi da xanh Hiu Giang; giéng 5: budi da xanh Vinh Long; giéng 6: budi da xanh Bén Tre; giéng 7: budi ruby;
giéng 8: budi thanh kiéu; giéng 9: buidi dudng trang; giéng 10: budi ndm roi.

Khuat Hiiu Trung va cdng tac vién (2009) da tién
hanh nghién ctiu da dang di truyén trén 41 gidng
budi ban dia Viét Nam bang chi thi SSR lai cho két
qua budi da xanh nam cting nhém véi budi nam roi
v6i hé s6 tuong dong 1a 0,5 trong khi nghién ctiu
dugc thuc hién lai cho két qua budi da xanh va busi
5 roi thudc 2 nhom khac nhau. Trong nghién ctu
nay, v6i dau phan t ISSR thi cho d6 tuong dong
0,66. Nhu vay, c6 thé thdy cac chi thi phan ti khac
nhau sé cho ra do tuong dong khac nhau.

Trong nghién ctiu nay c6 2 giong la Budi Thanh
Kiéu (BTK) va budi dudng trang (BDT) c6 d¢ tuong
dong di truyén dén 95% mdc du rat khac biét vé
hinh thai. Do nudc ta c6 nhiéu giéng budi c6 hinh
thai trdi kha giéng nhau nén dé dua dén nham lan
tén gitia cac gidng budi 6 nhiing vung khac nhau
(Via Cong Héu, 2000).

IV. KET LUAN

Gen ycflb va trinh tu psbK-psbl chua that su la
mot trinh ty ma vach tiém nang dé€ phan loai céc
giong budi trong nghién ctiu. Khong c6 sy khac
biét trinh tu & trong cung giéng ciing nhu & nhiing
giong khac nhau. Nhu vay cac viung trinh tu ADN
ma vach trong nghién ctiu chua phén biét dugc cac
giéng budi, do d6 can chon céc trinh ty ADN ma
vach khac @€ tiép tuc khdo sat. Ddu phén ti ISSR ¢
thé phan biét dugc cac giong budi do c6 su da hinh,
nhung can nhiéu ddu phén ti hon nia d€ sy phan
biét dugc ro rang hon gitia cac gidng. Nghién ciu
trén sé gop phéan xay dung nén tang cho cac nghién
ctiu tiép theo trén chi Citrus ciing nhu & thuc vat vé
tung dung ADN ma vach trong dinh danh.
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Genetic diversity of pomelo varieties in the Mekong Delta based
on DNA barcode and ISSR markers
Do Tan Khang, Tram Thi Thanh Tien, Tran Gia Huy,
Nguyen Van Ay, Tran Thanh Men
Abstract
Pomelo varieties in the Mekong Delta were examined by sequencing of three DNA barcode regions, including ITS,
ycflb, psbK-psbl in combination with genetic diversity analysis by ISSR markers. The results indicated that the
pomelo varieties in the study were similar in term of genetic diversity based on analyzing the sequences of ITS, ycfIb
and psbK. The two ISSRK2 and ISSRK22 markers had amplified 19 DNA bands, including 11 polymorphic bands
accounting for 57.89% and 8 monomorphic bands for 42.11%, respectively. The marker ISSRK2 could distinguish Da
xanh from Nam Roi and Ruby pomelo varieties. Genetic similarity between Duong Trang and Thanh Kieu pomelo
varieties was 0.95. Therefore, based on the ISSR markers K2 and K22 the polymorphisms of pomelo varieties were
observed. The finding showed the potential of ISSR markers in analyzing genetic diversity of pomelo and could be
used in pomelo breeding.

Keywords: Pomelo variety, genetic diversity, DNA barcode, ISSR marker
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PHAN TICH DI TRUYEN MOT SO TINH TRANG CHAT LUQNG
CUA GIONG DUA CHUOT PIA PHUONG DUONG THANH
Nguyén Truong Giang', Vi Vian Khué',
Ly Nt Cdm Duyén', Lé Dtic Ding'

TOM TAT

O Viét Nam dua chuét c6 lich st trong trot tii lau doi. Nhiéu giéng dua chuét dia phuong dugc gieo trong va gid
giong tli bao doi nay mang nhiéu dic diém quy. Tai Binh Pinh hién con gieo trong giéng dua chudt thom. D€ st
dung nguon gen thom phuc vu nghién ctiu chon tao giéng dua chudt c6 huong vi clia cac gioéng dia phuong, khac
phuc nhugc diém vi ding & qua thi cin phai hiéu rd ban chit di truyén cta cic tinh trang trén. Hai dong b me
mang cdp tinh trang tuong phan nhau: Dong thom c6 14 mdm déng (Duong Thanh) va dong khong thom véild mam
khong ding (S20), dugc sti dung lam vat liéu tao ra cac thé h¢ F, F,, BC,. Két qua phén tich di truyén dua trén kiém
dinh Chi-binh phuong (x*) cho thdy, mti thom & cé 14 va qua ctia giong dua chuét dia phuong Duong Thanh do mot
gen ldn quy dinh. Vi ddng 14 mam phén ly theo quy luét tréi hoan toan do 1 gen quy dinh. Tinh trang vi ddng 14 mam
va mui thom & qud ctia giong dua chudt dia phuong Duong Thanh di truyén doc lap véi nhau.

Tu khéa: Di truyén, dua chudt, mui thom, vi dang 14 mam

'Vién Khoa hoc Ky thuat Nong nghiép Duyén hai Nam Trung bo
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