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DANH GIA DA DANG DI TRUYEN MOT s0 GIONG CAM
DIA PHUONG (1 § VIET NAM BANG CHI THI SSR
Lé Thi Thu Trang'", Khuit Hitu Trung?, Dam Thi Thu Ha!,

TOM TAT

Kiéu Thi Dung? La Tudn Nghia!, Hoang Trong Canh!

Nghién ctru thiét 1ap tiéu ban ADN ctia tap doan 36 giong cam dia phuong, stt dung 30 chi thi SSR dé nghién
ctru da hinh gitta cac giong cam. Két qua cho thay tdng s6 alen phat hién tai 30 locut 1a 95 alen khéac nhau,
trung binh 3,17 alen/locut. Hé s6 thong tin da hinh cia méi (PIC) dao dong tir 0,31 (Ci07B09) dén 0,84
(AG14), trung binh 0,58 va mttc d¢ twong dong di truyén trong khoang tir 0,59 dén 0,81. Tai mirc twong
déng di truyén 0,59, cac giéng cam nghién cttu chia 1am 2 nhém: nhom I gdm 28 giéng c6 muc twong déng
di truyén tir 0,598 dén 0,81; nhom II gém 8 giong c6 muc tuong ddéng di truyén tir 0,61 dén 0,716. Nghién
ctu da xac dinh duoc 5 chi thi cho nhan dang dic trung CT02, mCrCiR01D06a, CiBE0246, CiBE0105,
CiBE2165. Céc két qua thu duoc c6 y nghia trong cong tac nhan dang giéng phuc vu cong tac bao ton ciing

nhu chon loc giong cam & Viét Nam.

Tit khoa: Alen dic trung, cam dia phuong, chi thi SSR, da dang di truyén.

1. M0 DAV

Cay an qua co mui (Citrus) 1a loai cay an qua co
gia tri dinh duong va kinh té cao, duoc trong & nhiéu
nudc trén thé gioi voi tong san luong qua dat khoang
158,9 triéu tAn vao nam 2019 (FAOSTAT, 2020). Viet
Nam nam & trung tam phat sinh ctia rat nhiéu giong
cay an qua co mui (Vo Van Chi, 1997). Trong nhimg
nam gan day, dién tich cay an qua ca nudc ngay cang
duoc mé rong, nam 2011 chi dat 138,2 nghin ha, dén
nam 2019 da dat trén 256,8 nghin ha, trong d6 dién
tich cam dat 54,4 nghin ha, san luong 488 nghin tan
(Cuc Trong trot, 2020). Tuy nhién, cac giong cam c6
chat luong cao, pht hop véi thi hiéu nguoi tiéu dung
trong nudc va co tiém nang dé xuat khiau van con
han ché. Cong tac nghién ctru vé chon tao giong can
tap trung va dau tu nhiéu hon ntta. Do d6, viec
nghién ctru da dang ngudén gen cam dia phuong
khong chi c6 y nghia trong bdo ton ma con co y
nghia lua chon vat liéu cho chon tao giéng cam chat
lwong cao & nuoc ta.

Trinh tu 1ap lai don gian (SSR - simple sequence
repeat markers) duoc stt dung kha phd bién dé phan
tich da dang di truyén céc loai thugc chi Citrus & mirc
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do quan thé, cuing loai va khac loai. Uu diém cua loai
hinh 1a danh gid nhanh choéng, chinh xac, cho da
hinh cao va én dinh (Froelicher et al, 2008). Tat ca
cac nghién cttu vé cay c6 mui cta cac tac gia Barkley
et al (2006); Khuat Hiu Trung va cs. (2009);
Shrestha et al (2012); Liu et al (2013); Shahzadi et
al (2014); Sharma et al. (2015); Mahjbi ef al. (2016);
Ahmed et al. (2017); Nguyén Thi Tuyét va cs. (2018)
déu cho thay chi thi SSR duoc st dung dé xac dinh
moi quan hé di truyén & nhém cay c6 mui la hieu qua
nhat. Bai viét nay trinh bay két qua nghién ctru da
dang di truyén gitta 36 gi6ong cam dia phuong bang
chi thi SSR nham tao ra co sé dit liéu thong tin & mtc
do phan tt phuc vu cong tac phan loai, bao tén, chon
tao giong, khai thac va sit dung ngudn gen cay an
qua ban dia quy ctia Viet Nam.
2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vatlieu

- Vat liéu 1a 36 mau giong cam c6 nguodn goc thu
thap tai cac tinh/thanh, gdm: Ha Giang, Yén Bai, Cao
Bang, Bac Giang, Quang Ninh, Ha Noi, Nghé An, Hué,
Quang Nam, Tién Giang va Dong Thap (Bang 1).

- 30 chi thi SSR duoc dinh vi trén hé genome cay cé
mui vo6i thong tin vé trinh tu, kich thuéc, nhiét do gan
moi da duoc cong b6 trén NCBI duoc st dung dé danh
gia da dang di truyén.
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Bang 1. Danh sach c4c méu giéng cam st dung trong nghién ctru

TT] hIiffelu Tén mau giong Ntillllo‘:;lag}())c TT hIiffelu Tén mau giong Ntillllo‘;lag}())c
1 | C1 | Cam Tay Giang Quang Nam | 19 | C19 | Cam Chanh Ha Giang
2 | C2 | CamXoan béng Thap | 20 | C20 | Cam Chap Nghé An
3 | C3 | Cam Sanh bong Thap | 21 | C21 | Cam chua Nghé An
4 | C4 | Cam XaDoai Nghé An 22 | C22 | Cam Voi Nghé An
5 | C5 | Cam Séng Con Nghé An 23 | C23 | Cam mat Nghé An
6 | C6 | Cam VanDu Nghé An 24 | C24 | Cam Van Du lun Nghé An
7 | C7 | CamBu Nghe An 25 | C25 | Cam Nam bong T.T. Hué
8 | C8 | Cam Giay Nghé An 26 | C26 | Cam duong Canh Nghé An
9 | C9 | Cam Duong Quang Ninh | 27 | C27 | Cam Sanh Yén Bai
10 | C10 | Cam sanh B6 Ha Bac Giang | 28 | C28 | Cam chua Nghé An
11 | C11 | Cam Puong Quang Ninh | 29 | C29 | Cam sen dep Tién Giang
12 | C12 | Cam Sap Quang Ninh | 30 | C30 | Cam hong nhiéu T.T. Hué
13 | C13 | Cam Sanh Ha Giang 31 | C31 | Cam mat khong hat Tién Giang
14 | C14 | Cam Puong Canh Ha Noi 32 | C32 | Cam day Tién Giang
15 | C15 | Cam Truong Vuong Cao Bing 33 | C33 | Cam dang Tién Giang
16 | C16 | Cam Sanh Nghé An 34 | C34 | Cam chanh ruotvang | Tién Giang
17 | C17 | Cam chua Yén Bai 35 | C35 | Cam long vang Ha Noi
18 | C18 | F29 Cam Giay Nghé An 36 | C36 | Cam matdong 2 Tién Giang

2.2. Phuong phap nghién ctru

- Mau 14 duoc thu thap va tach chiét ADN téng
s6 theo phuong phap CTAB cua ctia Doyle JJ at el
(1990) c6 cai tién va kiém tra nong do bang phuong
phap dién di trén gel agarose 1% va may nanodrop
Lite.

- Phan tmg PCR duoc tién hanh trén may Veriti
96 well Thermal cycler. Téng thé tich phan tng 1a 25
nl, bao gom: 12,5 ul PCR Master Mix 2X (Themor), 1
1l moéi xu6i (10 pmol); 1 pl médi nguoc (10 pmol); 1 ul
DNA (50 ng/ul); 9,5 ul H,O khtt ion. Biéu kién phan
ung PCR nhu sau: 95°C trong 5 phut; 35 chu ki gom:
94°C trong 1 phut, 55 - 60°C trong 30 giay (tuy thudc
vao Tm ctia moéi), 72°C trong 30 giay; 72°C trong 7
phut, bao quan 4°C

- San phdm PCR duoc dién di trén gel
polyacrylamide 8% va phat hién dudi tia UV bang
phuong phap nhuom Ethidium Bromide 0,5 mg/ml,
kich thuéc san pham PCR duoc so sanh voi thang
ADN 50.

- Phuong phap xtt li s6 lieu: két qua phan tich
dua trén su xuat hien (1) hay khong xuat hien (0)
ctia cac bang ADN (céac alen). So d6 hinh cay va xac
dinh khoang cach di truyén ctia cac giong duoc thiét
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lap bang phin mém NTSYSpc 2.1X theo phuong
phap cta Rohlf (2000).

Mtc do da dang cta locut duoc danh gia bang
hé s6 thong tin da hinh PIC (Polymorphism
information content) duwoc tinh theo phuong phap
ctia Mohammadi va Prasanna (2003).

2.3. Thoi gian va dia diém nghién ctu

Thoi gian nghién ctru: nam 2019.

bia diém nghién ctru: Phong thi nghiém cong
nghé sinh hoc, BO moén Pa dang sinh hoc néng
nghiép, Trung tam Tai nguyén thuc vat, xa An
Khanh, huyén Hoai Duc, TP. Ha Noi.

3. KET QUA NGHIEN CUU

3.1. Lap tiéu ban ADN ciia cac miu gidng cam
nghién cttu

Céac mau 14 non cta 36 giong cam duoc sit dung
dé tach chiét ADN téng s0, két qua thu duoc cac mau
ADN téng s6 c6 do tinh sach nam trong khoang 1,8 -
2,0 va nong do kha cao tir 154,7 - 571,1 ng/pl, hoan
toan dap tmg duoc yéu cau cho phan tng PCR.

Téng s6 30 tiéu ban ADN cua cac giong cam &
cac locut SSR duoc thiét 1ap voi 95 alen, tai moi locut
s6 alen da hinh bién dong tir 2 dén 6, trung binh la
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3,17 alen/locut. Cé 8 ciap moéi cho 2 alen (CAC23,
Ci02F07, Ci07B09, Ci07D10, Ci07E06, Ci08A10,
GT03, NTCP9), 14 cap moéi cho 3 alen (dién hinh
nhu Ci01C07, CT02, CiBE0105), 4 cap moi cho 4
alen (AG14, Ci06A05b, CiBE0246, CiBE2016), 3 cap
moi cho 5 alen (CiBE1500, CiBE1098, CiBE1137) va
rieng cap moi CiBE2165 cho 6 alen. Tai méi locut,
kich thudc cac alen thu dwoc trong tip doan cam
bién thién tir 6bp (Ci07D10, Ci07B09) dén 50bp
(Ci01C07, mCrCIR06A03). Tai 17/30 locut SSR cé
xuat hién alen di hop tt chiém ti ¢ 56,67% (dién hinh
nhu AG14, ACT09, CIBE2165). Tan s6 alen phé bién
tai moi locut dao dong tir 30% dén 80,56%.

100bp

mCrCiR01D06a

S00bp

300bp
250bp

200bp

Hinh 1. Anh tiéu ban ctia 36 méu gidng cam nghién
ctru véi modi AG14 va CT21

Ghi chu: Thang ADN 50bp, C1-C36: Ia ki hiéu
cdc mau giong cam ¢ bang 1.

Bang 2. Da hinh cic locut SSR clia cAc gidng cam nghién ctru

] sk | 581Kt T gl e o |
1 AG14 4 143 - 170 38,10 0,84
2 ACTO09 3 165 - 200 56,41 0,59
3 CAC23 2 250 - 275 55,56 0,49
4 Ci01Co07 3 190 - 240 37,50 0,66
5 Ci02F07 2 175-185 66,04 0,45
6 Ci06A05b 4 180 - 220 46,94 0,69
7 Ci07B09 2 187-193 80,56 0,31
8 Ci07C09 3 245 -255 55,32 0,58
9 Ci07D10 2 150 -156 63,89 0,46
10 Ci07E06 2 210 - 225 64,10 0,46
11 Ci08A10 2 156 - 165 63,89 0,46
12 CT02 3 125-140 75,00 C1 (125bp) 0,39
13 CT21 3 135-170 47,22 0,62
14 GTO03 2 150-175 51,43 0,50
15 mCrCiR01D06a 3 235 - 245 76,74 C1 (235bp) 0,37
16 mCrCIR06A02 3 225-235 44,44 0,63
17 mCrCIR06A03 3 180 - 230 44,44 0,62
18 NTCP9 2 273 - 280 60,00 0,48
19 P1223 3 206 - 240 37,50 0,66

20 CiBE0246 4 190 - 220 50,00 C23 (220bp) 0,65

21 CiBE0105 3 153 - 160 55,56 C15 (160bp) 0,52

22 CiBE2165 6 260 - 294 34,00 C27 (260bp) 0,76

23 CiBE1500 5 245 - 275 32,08 0,74

24 CiBE1098 5 106 - 125 30,00 0,77

25 CiBE1137 5 148 - 163 35,29 0,74
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o] taeson || 8|16k i Tl sen G sl i e f T
26 CiBE0890 3 260 - 275 52,78 0,61
27 CiBE1116 3 260 - 275 61,11 0,55
28 CiBE1168 3 360 - 380 45,95 0,62
29 CiBE2016 4 265 - 300 43,59 0,69
30 CiBE2227 3 140 - 155 53,45 0,55
Nh6 nhat 2 30 0,31

Lon nhat 6 80,56 0,84

Trung binh 317 0,58

Tong sé 95

Ghi chu: PIC: Hé s6 thong tin da hinh

Trong téng s6 30 locut nghién cttu c6 5 chi thi
xuat hién alen dic trung & 4 mau giong. Cac alen dac
trung da phat hién sé giap nhan dang céc giong trén
nho xuét hién cac bang ADN c6 kich thuéc khac
nhau nhu cam Tay Giang (C1) c6 thé nhan dang
bang chi thi CT02 va mCrCiR01D06a voi bang ADN
c6 kich thuéc lan luot 1a 125bp va 235bp, cam mat
(C23) duoc nhan dang bang chi thi CiBE0246 véi
bang ADN c6 kich thudc 220bp, cam Xa Poai (C15)
duoc nhan dang bang chi thi CiBE0105 véi bang
ADN c6 kich thudc 160bp, cam sanh (C27) duoc
nhan dang bang chi thi CiBE2165 véi bang ADN c6
kich thudce 260bp.

Mtc do da dang kiéu gen cac giong cam nghién
ctru duoc danh gia thong qua hé s6 thong tin da hinh
PIC mdi moi. Gia tri PIC thu duoc tai 30 locut SSR
khao sat dao dong tir 0,31 (Ci07B09) dén 0,84
(AG14), véi gia tri trung binh 1a 0,58. C6 dén 20 moi
cho tinh da hinh cao, voi gia tri PIC > 0,5 (chiém
66,67%) (Bang 2). Theo DeWoody va cong su (1995),
cac moi SSR ¢6 gia tri PIC 16n hon hoac bang 0,50 sé
cho su phan biét cao vé ti lé da hinh ctia cac moi do.
Két qua nay cho thay mutc do da dang cta céac alen &
cac giong cam ban dia nghién cttu cao hon so nghién
ctru ctia Novelli VM. et al. (2006) véi hé so PIC trung
binh 1a 0,376, tuy nhién thap hon so véi nghién ctu
ctia A. Mahjbi ef al (2016) khi danh gia da dang di
truyén cac giong cam & Tuynidi voi hé s6 PIC trung
binh 14 0,675.

3.2. Quan hé di truyén giita caAc mau giong cam
nghién ctiu

Két qua phan tich da dang di truyén cta 36 mau
giong cam voi 30 locut twong tmg véi cac moi SSR
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duoc thong ke va xtt ly s6 lieu theo NTSYS-UPGMA
dé lap ma tran twong dong di truyén ctia cac mau
giong cam va stt dung chuong trinh NTSYS Tree-
Display dé vé cay phan nhom di truyén (Hinh 2).

T e B —
—

B ]

Il

Hinh 2. So d6 hinh cay vé méi quan hé di truyén ciia
36 miu gi6ng cam

(Ghi chu: Cdc mau giong duoc ki hiéu 6 bang 1)

Két qua phan tich cho thay he s6 twong déng di
truyén dao dong gitra cac giong cam nghién cttu dao
dong tir 0,59 dén 0,81 (trung binh 0,70), diéu nay
chimg t6é tap doan cac mau giong nghién ctru c6 sy
khac biéet di truyén gitta cac mau giong nghién ctu
kha 16n tir 19 - 41%. Tai muc tuong dong di truyén
0,59 thi 36 mau gi6ng cam duoc phan tach thanh 2
nhom.

Nhom I gém 28 mau giong, tai muc tuong dong
di truyén 0,598 duwoc phan tach thanh 2 phan nhom
IA (17 giong) va IB (11 giong). Phan nhanh IA gém
17 mau giéng va c6 mirc twong déng lon nhat 1a
0,789 & cap mau giong C30 (cam Hong Nhiéu) va

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 9/2021



KHOA HOC CONG NGHE

C31 (cam mat khong hat), tiép dén la cam sanh
(C16) va cam chanh ru6t vang (C34) c6 heé so tuong
dong di tuyén 0,768. Phan nhanh IB gom 11 giong,
trong dé giong cam duong (C9) nidm tach biét voi
cac mau giéng con lai tai mic twong déng 0,61 va
cap mau giong cam Xoan (C2) va cam Van Du (C6)
c6 mirc twong déng cao nhat 0,81; diéu nay ching to
cap mau giong nay c6 quan hé di truyén rat gan.

Nhom II gom 8 mau giong duoc phan tach
thanh 2 nhom IIA va IIB tai mic tuong dong 0,61.
Phan nhanh IIB chi gom duy nhat giong cam Bo Ha
(C10) nam tach riéng so véi cac giong con lai. Phan
nhanh ITA c6 mutc twong déng di truyén tir 0,621 dén
0,716, trong d6 c6 2 cap mau giéng c6 hé so tuong
déng di truyén cao nhat Ia 0,716 1a cam sap (C12)
vOi cam chanh (C19) va cam sanh (C13) véi cam
chua (C21).

Két qua phan nhom dua vao muc do twong dong
di truyén & trén cho thay cac mau giéng cam nghién
ctru rat da dang, c6 su khac biét ro rang. Day 1a co
s& dé phan loai, xac dinh cac nhom c6 uu thé lai,
nhan dang cac ngudn gen phuc vu cong tac bao ton,
chon tao giong & Viet Nam.

4. KET LUAN

Véi 30 chi thi SSR st dung trong nghién ctu da
dang di truyén 36 mau giong cam da thu duoc 95
alen khac nhau, s6 alen dao dong tr 2 dén 6
alen/locut, trung binh 1a 3,17 alen/locut. Hé s6 da
hinh di truyén (PIC) dao dong tir 0,31 (Ci07B09) dén
0,84 (AG14), trung binh 14 0,58.

Xac dinh duoc 5 alen dic trung & 5 locut gidap
nhan dang duoc cam Tay Giang (C1) bang chi thi
CT02 va mCrCiR01D06a voi bang ADN c6 kich thudc
lan luot 1a 125bp va 235bp, cam mat (C23) bang chi
thi CiBE0246 v6i bang ADN c6 kich thudc 220bp,
cam Xa Doai (C15) bang chi thi CiBE0105 véi bang
ADN c6 kich thudc 160bp, cam sanh (C27) bang chi
thi CiBE2165 v6i bang ADN c6 kich thudc 260bp.

Tap doan mau giong nghién ctru c6 hé so tuwong
déng di truyén gitta cAc mau giong dao dong tir 0,59
dén 0,81. Tai muc twong dong di truyén 0,59 thi 36
mau giong cam duoc chia thanh 2 nhém: nhom 1
gom 28 mau giong va phan tach thanh 2 phan nhém
IA (17 giong) va IB (11 giong) tai mitc twong dong di
truyén 0,598, cap mau giong cam Xoan (C2) va cam
Van Du (C6) c6 quan hé di truyén gan nhau nhat voi
mtc tuong doéng 1a 0,81. Nhom II gom 8 mau giong
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va phan thanh 2 phu: nhém IIA gom 7 mau giong co
hé so6 tuong déng di truyén tir 0,61 dén 0,716 va
nhom IIB chi gom duy nhat giong cam B6 Ha (C10)
nam tach riéng so voi cac giong con lai. Két qua thu
duoc trong nghién ctru nay rat co y nghia trong cong
tac bao ton va chon, tao giong cam & Viét Nam.

LOI CAM ON

Cong trinh duoc thuc hién trong khuon kho dé
tai: “Xay dung co s¢ dir liéu nguon gen va ma vach
ADN (DNA barcode) cho cédc lodi cdy co muii (budi,
cam, va quyt) ban dia/dia phuong cia Viét Nam” (B¢
Nong nghiép va PINT) vd nhiém wvu: “Nghién citu
khai thdc va phat trién nguén gen cam Tay Giang,
Quadng Nam’, ma so: NVQG-2018/04 (Bo Khoa hoc
vd Cong nghé). Nhom tic gid xin tran trong cam on !
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GENETIC DIVERSITY OF LOCAL ORANGE (Citrus sinensis L. Osbeck) VARIETIES IN VIETNAM USING
MICROSATELLITE MARKERS

Le Thi Thu Trang, Khuat Huu Trung, Dam Thi Thu Ha,
Kieu Thi Dung, La Tuan Nghia, Hoang Trong Canh

Summary

DNA fingerprinting of 36 local orange (Citrus sinensis L. Osbeck) varieties was investigated by 30 SSR
markers. The results revealed that the total number of alleles detected in 30 loci was 95 with an average of
3.17 alleles per locus. Polymorphic information content (PIC) values varied from 0,31 (Ci07B09) to 0.84
(AG14) with an average of 0.58 and genetic similarity coefficient from 0.59 to 0.81. At a genetic similarity
coefficient of 0.55, orange varieties were divided into two groups: group I consisted of 28 orange varieties
with genetic similarity coefficient ranging from 0.598 to 0.81; group II consisted of 8 orange varieties with
genetic similarity coefficient ranging from 0.61 to 0.716. The research revealed 5 loci have unique alleles
consisted of CT02, mCrCiR01D06a, CiBE0246, CiBE0105, CiBE2165. The results are useful and handy for
management of orange germplasm, orange variety identification and breeding programs.

Keywords: Unique allele, local orange, SSR marker, genetic diversity, DNA fingerprinting.
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