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) DANH GIA DA DANG DI TRUYEN
MOT SO NGUON GEN BUOI (Citrus spp.) BANG CHI THI SSR
Nguyén Thi Tuyét!, Nguyén Thi Xuyén?, Nguyén Thi Lan Hoa?,

Bui Thi Thu Giang?, Tran Danh Stiu!

TOM TAT

Da dang di truyén 06 ngudn gen budi dugc xdc dinh bang chi thi SSR. Tong s6 44 allen dugc phét hién tai 20
locus trong 25 chi thi SSR dugc st dung, s6 lugng allen nhiéu nhét la 4 véi trung binh 2,2 allen trén méi cdp moi
va gid tri PIC trung binh la 0,29. Chi thi CgEMS-138 va CgEMS-139 thé hién thong tin cao nhdt vdi s6 allele tdi da
(4) va gia tri PIC 12 0,54 (CgEMS-138) va 0,48 (CgEMS-139). Hé s6 tuong dong di truyén dao dong tu 0,79 dén 0,99
trong s6 cdc ngudn gen dugc danh gia. Cac hé s6 nay dugc sti dung d€ phan tich UPGMA. So d6 hinh ciy cho thdy
06 nguon gen budi dugc chia thanh 2 nhém: Nhom 1 bao gém 4 ngudn gen (Polo, Da xanh, Qué Duong va Buong
Hiép Thuén); Nhom 2 bao gom 2 ngudn gen (B6n mua va Chua). Két qua chi ra rang c6 thé st dung moi CgEMS-138
va CgEMS-139 nhu la chi thi DNA d€ nhan dang cac giéng budi noéi chung va giéng budi Bon mua noéi riéng.

Tu khoéa: Budi, Citrus, chi thi SSR

1. DAT VAN BE

Cay an qua c6 mui (Citrus) thudc ho Rutaceae
va phan ho Aurantioi deae (Dugo and Di Giacomo,
2002). Viéc phan loai Citrus chu yéu dua trén cac dix
liéu hinh thai hoc va dia Iy nén hé théng phan loai
van chua dugc théng nhit gitra cac tac gia Swingle
va Reece (1967), Tanaka (1977) va Hodgson (1961).
Theo Tsegaye (2002), néu thiéu kién thirc vé da dang
di truyén cua cay trong s& gip phtc tap trong cong
tac bao ton, cai tao va str dung ngudn gen. Ngay nay,
voi sy tro giup cia cong nghé sinh hoc nén viéc danh
gi4 da dang di truyén trong thyc vét da tré nén don
gian hon, két qua dang tin cdy. Viéc tmg dung cac chi
thi phan tu thich hop ngay cang dugc st dung rong
rii dé giai quyét cac van dé trong phan loai Citrus
(Kumar et al., 2012) nhu ky thuat marker DNA-
PCR, khuéch dai DNA da hinh ngiu nhién (RAPD),
lién chudi don gian lip lai (ISSR) (Shahsavar et al.,
2007), SSR (Barkley et al., 2006)...

Viét Nam nam & trung tm phat sinh cua rat nhidu
gidng cdy an qua c6 mui (V5 Van Chi, 1997). Viéc
phat trién trong buoi ¢ nhitng ving c6 diéu kién phat
trién ciing nhu bao ton va phat trién mo rong hon nira
& cac ving budi truyén thdng 1a dinh hudng chién
luoc cua nhiéu dia phuong, trong do6 viéc phat hién
gidng cay tot phu hop dé bd sung vao co cau gidng
clia nude ta 1a rat can thiét. Chinh vi vAy nghién ctru
su da dang di truyén ngudn gen budi nham muc dich
xac dinh mbi quan hé ngudn gen budi Boén mua voi
cac ngudn gen budi trong ving, két qua nay co thé
gitip cho qua trinh xay dung chi din dia Iy vé ngudn
gen buoi sau nay cho Ha Noi.

I1. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ciu

- Cac gidng budi st dung trong nghién ctiu dugc
thé& hién trong bang 1.

Bang 1. Cac gidng budi sti dung trong nghién ctiu

TT Tén nguon gen Ky hiéu bia diém thu mau
1 Budi Da xanh Bl Téap doan cay an qua, Vién NC rau qua
2 Budi Polo B2 Téap doan cay an qua, Vién NC rau qué
3 Budi Qué Duong B3 Qué Duong, Hoai Dtic, ha Noi
4 Budi duong Hiép Thuan B4 Hiép Thuén, Phic Tho, Ha Noi
5 Budi bdn mua B5 Trac Son, Ha Noi
6 Budi chua B6 Qué Duong, Hoai biic, Ha Noi

'Vién Khoa hoc Nong nghiép Viét Nam (VAAS)
2 Trung tam Tai nguyén thuc vat, VAAS
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- 25 chi thi SSR st dung trong nghién ctiu (Bang 2).

Bang 2. Danh muc chi thi SSR st dung trong nghién ctu

TT Tén chi thi Moi xudi (5°-3°) Moi ngugc (5°-3°)

1 CgEMS-84 AAGCCTGCCTCTTCACAGAA TCTTTTCTTCCTCCCCCATT

2 CgEMS-75 TTTTGCTTTCTTGGGTTTCA GTGCTTCAAAAAGCTCACCC
3 CgEMS-138 GCTCAATTTTATTCCTTTATTCCA | CGGTCTTTCTTGTGATCTCTG
4 CgEMS-45 GGAGCCTCTCTTCACACTCG CGTTCTCTTCTTCGGCAGTC
5 CgEMS-31 GTTGAGGATCAAGAGGGTGC AAGGAAGCTTTGCACCTTGA
6 CgEMS-36 AGCACGTTGATGAAGAAGGC TTCTTATACAGAGCCGCCGT
7 CgEMS-52 CTTCTTGACGAGTGCTGCTG CAAGTTCATGCTTCAGGCAA
8 CgEMS-1 ACCCAAAATTGTCTCTTGCC TCCCGATTTGGTGGTAAAAA
9 CgEMS-13 GTGGACAAGATCAAGCAGCA CTTCTTCTCTTCACCGTGGG
10 CgEMS-9 CTTGTGTGTTGCAGCTCGAT ATTCATTAAACCGACTGCCG
11 CgEMS-61 GCTCAACAGAAACCGAAAGC GAGTCTAACGGTGGCCAGAA
12 CgEMS-112 TGAAGCATGCCTCTGAGAAA TAGGCGAACACAACTACCCC
13 CgEMS-5 TTCGTCATCCTCATCCATCA TCATCAAATCACCCAAACGA
14 CgEMS-122 GGGGAAGAAGAAAAGGGATG ACGTCATTCTCCTTCCATCG
15 CgEMS-2 CGACTCAGCTGTTGCATGAT CCCCTTCTCGATTGTTGAAA
16 CgEMS-139 AGCCTCAGGTTCAGGATTGA ATTACCCTGCTGCTGCTCTT
17 CgEMS-111 GTGGAGAAGATGGCGATGAT TAATTCCTGACCACCACCGT
18 CgEMS-51 CTCGCAGCAAGGTATCATCA CGGTGGTACTGACAATGGTG
19 CgEMS-10 TAGATTTAATGATGCGCCCC ATTGTACGGTCCACGGTCAT
20 CgEMS-70 ATTAACGATGATCTTGGCCG TGCAGCAAAGAAAGCAAGAA
21 CgEMS-107 TGATTATTGCGTTTGTTGGG GAAAGAATCCCCGGACAGTT
22 CgEMS-133 TTTGGCTTATGGCTTATGGC TTTTAACAGGGAAACGACGC
23 CgEMS-92 GAGAAGCCCGTCTGCACTTA GAGTCCTCAGCATTTGCCTC
24 CgEMS-140 CCAAATGGTGCTTTACGGTTA TTCAAAATAGGCGCAGAACC
25 CgEMS-145 GCTGCTTTTCTAATGGGAAGC GAACAACTTAGGCCCCGTTT

2.2. Phuong phap nghién cou

- Tach chiét DNA t6ng s6 ti 14 budi: ADN ctia
cac giong budi nghién ctiu dugc tach chiét tii 14 non
va tinh sach theo phuong phap CTAB ctia Doyle &
Doyle (1987). DNA t6ng s6 sau khi tach chiét dugc
xac dinh néng d6 bang mdy Nanodrop Lite (Thermo
Scientific, Hoa Ky) va dugc pha lodng dén nong do
50 ng/ul phuc vu cho phan ting PCR.

- Panh gia da dang di truyén cac giong budi
nghién ctiu: Pa dang di truyén ctia ngudn gen budi
B6n mua va 5 ngudn gen budi khac dugc danh gia
va lap tiéu ban ADN béng chi thi SSR. Phéan ting
PCR véi méi SSR dugc thuc hién véi thanh phan:
1x buffer (Takara), 3 mM MgCI2 (Takara), 0,25 mM
dNTPs, 20 mM moi SSR (xudi va ngugc), 0,5 unit
Taq (Takara) va 0,25 ng ADN t6ng s6 budi; & diéu
kién nhiét: bién tinh & 95°C trong 5 phut, 35 chu

trinh: 94°C trong 30 gidy, 55°C trong 40 gidy, 72°C
trong 1 phut; téng hop tiép & 72°C trong 7 phut, bao
quan tai 4°C. San phdm PCR dugc dién di trén gel
polyacrylamide 8% v&i ADN ladder ctia Fermentas.

- Phan tich s6 liéu: Hé s6 tuong dong di truyén
dugc tinh theo cong thtic cua Cavalli-Sforza va
Edwards (1967). Mtic d6 da dang cta loci dugc
danh gid bang gia tri PIC (polymorphic information
content) theo cong thiic ctia Nei (1973). So d6 hinh
cay biéu dién moéi quan hé di truyén gitia cac mau
nguon gen nghién ctiu dugc xay dung dua trén hé
tuong dong di truyén ctia Nei (1978) theo phuong
phap UPGMA bang phan mém Power Marker v3.25.

2.3. Thoi gian va dia diém nghién ctu

Nghién ctiu dugc thyc hién ndm 2015 tai Trung
tam Tai nguyén thuc vat - An Khanh, Hoai Diic,
Ha Noi.

15



Tap chi Khoa hoc Cong nghé Néng nghiép Viét Nam - 56 1(86)/2018

I1L. KET QUA VA THAO LUAN
3.1. Lap tiéu ban ADN ctia cac giong buéi

Két qua tién hanh lam PCR cho thdy san phdm
PCR thu dugc 1a cac bing c6 kich thudc ndm trong
khoang tit 95 - 270 bp (Bang 2). Két qua nay phu
hgp véi nghién ctiu ctia Chai va cdng tac vién (2013)
vé DNA fingerprinting ctia 24 ngudn gen budi dua
trén chi thi EST-SSR. Nhu vay, 20 tiéu ban ADN
fingerprinting ctia 06 ngudn gen budi d6i véi tiing vi
tri locus SSR theo tting nhiém sic thé da thu dugc tu
20 chi thi SSR (Hinh 1).

Tai mdi locus SSR, kich thudc ctia allen thu dugc

trong cac mau nghién ctu bién thién phan 16n doi
vdi cdc chi thi 1a hon kém nhau 2 - 4 base, chénh
léch kich thudc 16n nhét 1a tir 15 - 20 base dugc ghi
nhan tai chi thi CgEMS-5, CgEMS-13, CgEMS-70,
va CgEMS-138 (Hinh 1). Mau B5 thé hién mdt biang
vach khac biét hoan toan véi cac mau ngudn gen
con lai trong nghién ctu tai chi thi CgEMS-138 va
CgEMS-139. Két qua cho théy c6 thé st dung 02 chi
thi nay d€ nhan dién ngudn gen Budi Bon mua so
v6i cdc ngudn gen khac. Muc do da dang tai tiing
locus SSR dugc danh gia bang gia tri PIC thé hién
trong Bang 2.

Bang 2. Mtic d¢ da dang di truyén ctia 06 ngudn gen budi dua trén 20 chi thi SSR

TP ChithSalen Ll osgquinthé | Kiéugen | dibgp | PIC
1 CgEMS-84 1 1,00 0 0 0,00
2 CgEMS-75 2 0,89 0,19 0,21 0,17
3 CgEMS-138 4 0,43 0,62 0,07 0,54
4 CgEMS-45 1 1,00 0 0 0,00
5 CgEMS-31 1 1,00 0 0 0,00
6 CgEMS-36 3 0,50 0,62 0 0,55
7 CgEMS-52 1 1,00 0 0 0,00
8 CgEMS-1 3 0,46 0,56 0,07 0,47
9 CgEMS-13 2 0,79 0,34 0 0,28

10  CgEMS-9 2 0,36 0,73 0 0,69
11 CgEMS-61 1 1,00 0 0 0,00
12 CgEMS-112 3 0,64 0,50 0 0,43
13 CgEMS-5 2 0,43 0,63 0,36 0,55
14  CgEMS-2 4 0,43 0,68 0 0,63
15  CgEMS-139 4 0,64 0,53 0 0,48
16  CgEMS-51 1 1,00 0 0 0,00
17 CgEMS-10 1 1,00 0 0 0,00
18  CgEMS-70 3 0,36 0,71 0,21 0,66
19  CgEMS-107 4 0,64 0,50 0,43 0,43
20 | CgEMS-133 1 1,00 0 0 0,00

Trung binh 2,2 0,73 0,33 0,07 0,29

CgEMS-138 CgEMS-139
it

118bp
100bp

60bp

B11-B13: Budi Da xanh; B21-B23: Budi Polo; B31-B33: Budi Qué Duong; B41-B43: Budi dudng Hiép Thudn;

200bp

Hinh 1. Bién dong kich thud6c cac allen tai 02 locus SSR theo tling nhiém sic thé

B5: Budi bon mua; B6: Buidi chua.
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Nhu véy phan tich trén 14 mau tii 6 ngu6én gen
budi cho thdy hé s6 da hinh (PIC) ctia cac chi thi
tu 0-0,69, cao nhat 1a chi thi CgEMS-9. Dong thai,
quan sat tai 20 chi thi EST-SSR ciing cho thay mic di
hgp ctia cac chi thi nay tli 0-0,43 dat gia tri cao nhat
tai 0,43 ctia chi thi CgEMS-107.

3.2. Panh gia da dang di truyén cac ngudn gen
budi bang chi thi SSR

T6ng s6 20 chi thi SSR dugc st dung d€ danh gia
da dang di truyén 06 ngudn gen budi cho két qua
ghi trong Bang 3. Két qua cho thdy trong 20 chi
thi SSR ¢6 8 chi thi khong cho da hinh. Tuy nhién
tat ca cac chi thi déu cho san phdm la cac bang ro
nét. Tong s6 alen dugc phat hién tai 20 locus la 44.
Tai mbi locus s6 alen da hinh bién dong tu 1 dén
4, dat trung binh 2,2 alen/locut. S6 lugng allen
nhiéu nhat la 4 allen & locus CgEMS-2, CgEMS-9,
CgEMS-107, CgEMS-138 va CgEMS-139. Locus
CgEMS-10, CgEMS-31, CgEMS-45, CgEMS-51,
CgEMS-52, CgEMS-61, CgEMS-84 va CgEMS-133
chi cho 01 allen. 23 ngudn gen Citrus va bon giéng
lai ty nhién hodc dot bién choi dugc chon tit Ngan
hang Germplasm Kotra (IRAN) dugc danh gia mtic
da hinh dua trén 15 chi thi SSR (Jannati et al., 2009).

Quan hé di truyén gitia 14 mau ngudn gen budi
nghién ctu dugc phan tich UPGMA bang phéin
mém Power marker v3.25. So d6 hinh céy gitia cac
giong nghién ctu (Hinh 2) cho thdy hé s6 tuong
doéng di truyén ctia cd nhom giong bién dong tii 0,79

g = = 3z &
= £ § O B Tz
2 = s s s £ &
g = =] = B = =
= S S S 2
m
BS 0.00
Bo6 0.29 0.00
Bl1.1 0.41 0.45 0.00
B1.2 0.41 0.45 0.00 0.00
B1.3 0.41 0.45 0.00 0.00 0.00
B4.1 0.34 0.36 0.34 0.34 0.34 0.00
B4.2 0.34 0.36 0.34 0.34 0.34 0.00
B4.3 0.34 0.36 0.34 0.34 0.34 0.00
B2.1 0.32 0.41 0.36 0.36 0.36 0.41
B2.2 0.32 0.41 0.36 0.36 0.36 0.41
B2.3 0.32 0.41 0.36 0.36 0.36 0.41
B3.1 0.34 0.45 0.41 0.41 0.41 0.27
B3.2 0.34 0.45 0.41 0.41 0.41 0.27
B3.3 0.34 0.45 0.41 0.41 0.41 0.27

dén 0,99. Tai mtic tuong dong khoang 0,2, 14 mau
giong budi phan thanh 2 nhém 16 rét.

Bugi Bén mia

Budi chua

Budi duong Hiép Thuén 3
Buoi duong Hiép Thuan 1
Budi duong Hiép Thuan 2
Budi Qué Duong 3

Budi Qué Duong 1

Budi Qué Duong 2

Da xanh 3

Da xanh 1

Da xanh 2

Buoi Polo 3

Budi Polo 1

0.1 Buai Polo 2

Hinh 2. So d6 hinh cay biéu dién méi quan hé
di truyén cuia cac giong budi trong nghién ctiu
- Nhom 1: GOm cac mau ngudn gen cua 4 gidng
budi, trong d6 cac mau ldp lai ctia tling giéng c¢6 do
tuong dong cao 1én dén 100%, diéu nay chiing to cac
nguodn gen nay c6 cung nguon goc va khong co su
phan ly. Trong nhém nay chia thanh 2 phan nhém
nho, mot phan nhém gom 2 giong Budi duong Hiép
Thudn va Budi Qué Duong v6i khoang cach di tryén
gitia hai giong la 0,13. Phan nhom con lai ¢ mtc
tuong dong cao hon (khoang cach di truyén dat
0,18) ctia 2 giong Budi Da xanh va Budi Polo.
- Nhom 2: Gom 2 giong Budi Bon mua va Budi
chua & mtc tuong dong 0,14.
Hé s6 tuong dong di truyén theo cdp gitia cac
giong budi nghién ctiu dao dong tii 0,27 dén 0,45
(Bang 4).
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Bang 4. H¢ s6 tuong dong ctia 06 nguodn gen budi trong nghién ctiu

Theo nghién ctiu cua Khuit Htu Trung va cong
tac vién (2009), trén 29 mau budi thudc 11 gidng budi
ban dia Viét Nam bang chi thi SSR ciing cho théy cac
ngudn gen budi phan ralam 2 nhém chinh, trong do
giong Budi Da xanh ndm cing nhém véi Busi Dudng
14 cam, Budi Nam Roi, Budi Thanh Tra va Budi Phuc
Trach véi muc tuong dong la 0,5. Do vay, can phai
c6 danh gia da dang di truyén cac giong budi véi s6
lugng gidng 16n hon dé cé cai nhin téng quat vé da
dang di truyén ngudn gen buédi ban dia Viét Nam.

IV. KET LUAN VA KIEN NGH]I
- Khoang cach di truyén ctia 06 nguon gen budi
bién thién ti 0,13 dén 0,2 dua trén 20 locus SSR va
dugc phan lam 2 nhém chinh tai mic tuong dong
0,19 dua vao phan tich tuong quan di truyén theo
UPGMA: Nhém 1: Gom 2 phidn nhém nhd, mot
phan nhém gom 2 giong Budi duong Hiép Thuan va
Buédi Qué Duong véi khoang cach di tryén gitia hai
giongla 0,13. Phan nhom con lai c6 muc tuong dong
cao hon 1a 0,18 ctia 2 gidéng Budi Da xanh va Budi
17
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Polo. Nhém 2: gom 2 giong Budi Bon mua va Budi
chua & mtic tuong dong 0,14.

- C6 thé dung chi thi CgEMS-138 va CgEMS-139
nhu 14 chi thi DNA dé nhan dang cac gidng budi noi
chung va gidng budi Bon mua ndi riéng.
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Genetic diversity analysis of Citrus cultivars
using simple sequence repeat markers (SSR)

Nguyen Thi Tuyet, Nguyen Thi Xuyen, Nguyen Thi Lan Hoa,
Bui Thi Thu Giang, Tran Danh Suu

Abstract

In this study, genetic diversity of 06 grapefruit accessions was assessed by simple sequence repeat (SSR) markers. Of
the 25 SSR markers amplified, a total of 44 alleles was detected by 20 polymorphic SSR loci and maximum 4 alleles
were amplified. The average of alleles per primer pair was 2.2 and the average polymorphism information content
(PIC) value was 0.29. The CgEMS-138 and CgEMS-139 markers were highly informative ones as it revealed PIC
value (0.54 and 0.48, respectively) and maximum number of alleles (4). Genetic similarity coeflicient ranged from
0.79 to 0.99 among genotypes. These coeflicients were used to construct a dendrogram by the unweighted pair
group of arithmetic means (UPGMA). The genotypes were grouped into 2 clusters: Cluster 1 included 4 genoptypes
(Polo, Da xanh, Que Duong and Duong Hiep Thuan); Cluster 2 included 2 genoptypes (Bon mua and chua).
According to these results, it can be concluded that the markers CgEMS-138 and CgEMS-139 are useful indicator
for genotyping Vietnamese grapefruit accessions in general and for grapefruit Bon mua in particular.
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