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PHAN TICH PA DANG DI TRUYEN CUA NGUON GEN NHAN
VA CAC DONG NHAN LAI TRIEN VONG BANG CHI THI PHAN TU SSRs

Tran Thi Oanh Yén!, Dinh Thi Thu Théo!, Tran Thi Thao Nhu?,
Nguyén Nhét Truong', Pao Thi Bé Bay', Nguyén Van Hoa'

TOM TAT

Cong tac chon tao gidng, thu thip va bdo ton nguodn gen nhan dén nay van con mot s6 han ché do viéc xac dinh
giéng nhan chu yéu dya trén mo té cdc déc tinh hinh théi. D€ khic phuc ton tai d6, nghién ctiu phén tich da dang di
truyén dugc thuc hién nhim xdc dinh nguén gen con thiéu va trung lap trong thu thip va bdo tén ngudn gen nhén.
Hai muoi tdm chi thi SSRs dugc chon loc tii céc chi thi SSRs ctia hé gen ciy vai dugc stt dung d€ xac dinh tinh da
dang di truyén ctia 44 giéng/dong nhan, vai dugc thu thap, bdo ton va cac dong nhan lai c6 trién vong tai Vién Cay
dn qua mién Nam. Két qué cho théy ¢ 81 doan DNA dugc nhén va phat hién bang 28 chi thi SSRs v6i trung binh
2,9 allen/SSR, PIC trung binh la 0,46. Phan tich dac tinh phan ti cho thdy c6 28 ciu hinh di truyén khac nhau. Hai
giong nhan Bay To6 va nhan Séc Trang c6 maéi quan hé di truyén réat gan, hai dong lai T87 va T160 gan nhu tuong tu
nhau, nghién ctiu nay la nén tang xac dinh tinh da dang di truyén ctia cac giong nhéan thu thap va cac dong nhén lai

trién vong.

Tu khoa: Da dang di truyén, nguén gen nhan, nhan lai, SSRs

1. DAT VAN BE

Nhan (Dimocarpus longan Lour.) 1a mot loai cay
an qua nhiét déi dugc trong phé bién & nhiéu tinh,
thanh trai dai ti Bac dén Nam Viét Nam véi nhiéu
giong khac nhau. Tai Vién Céy an qua mién Nam,
cac giong nhan dugc thu thap, bao ton va danh gia
bang phuong phap mo ta hinh thai, dic tinh thuc
vat, chat lugng qua,... phuc vu san xudt hodc st
dung lam nguon vét liéu trong cdng tac tao giong
mdi. Tuy nhién, cong tac danh gia ngudn vat liéu
nhan thu thép chti yéu dua trén hinh thai chua danh
gia dua trén phan tich di truyén.

Viéc xac dinh tinh da dang di truyén bang chi thi
phan ti DNA trén nhiéu loai ciy trong da dugc thuc
hién, cdc chi thi phan ti DNA st dung la céc chi thi
phan anh truc ti€p mtic do da hinh ctia DNA, véi do
tin cdy cao, s6 lugng thong tin 16n, kham pha nhanh
chong, dé dang giai thich. Chi thi thuong dugc su
dung la chi thi SSRs d€ phan tich tinh da dang di
truyén, danh gia ddc tinh phan t ctia cac giong cay
trong, xac dinh giong, xac dinh céy lai... trén cay
an qua nhu tdo (Goulao and Oliveira, 2001; Halasz
et al., 2005), 1& (Bao et al, 2007), hanh hay tac
(Soriano et al., 2005). Mt so chi thi phan tt SSRs da
dugc phat trién cho sy phén tich di truyén trén cay
vai (Viruel and Hormaza, 2004; Li et al., 2006).

Trong bai bdo nay, nhém tac gia da tién hanh
phan tich tinh da dang di truyén ctia 31 giong nhan
thu thap, 12 dong nhan lai c6 trién vong, 01 giéng

nhan lai LD11 va 01 giong vai thu thap tai mién
Nam; stt dung chi thi phan tti SSRs dugc phat trién
ti hé gen vai (cung ho véi nhan, ho Sapindaceae),
nham xac dinh mtic d¢ da dang di truyén va moéi
quan hé di truyén ctia cac giong/dong, dong thoi xac
dinh céc chi thi ¢6 tinh da hinh cao d€ ting dung
trong xdc dinh giong nhan.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciu
2.1.1. Nguon quy gen nhan

Tong s6 44 giong/dong nhan, vai trong doé 31
giong/dong nhan thu thép, 11 dong nhan lai c6 trién
vong, 01 giong nhan lai LD11 dugc san xudt thu tai
cc tinh phia Nam va 01 giéng vai chua mién Nam
dugc st dung cho phan tich danh gia sy da dang di
truyén. Tén cac giong/dong nhan, ngudn goc, ma sé
va noi thu thap giong dugc trinh bay & bang 1.

2.1.2. Cdc chi thi phan tii SSRs

Nam muoai chi thi phan ti SSRs dugc chon loc
tu cac chi thi phan tii SSRs dugc phat trién ti hé
gen cdy vai ctia cac tac gia Madhou va cong tac vién
(2013), Hu Wen-Shun va cong tac vién (2015), Sun
Qing-ming va cdng tac vién (2011). Trong s6 50 chi
thi SSRs ¢6 28 chi thi SSRs (tén cdc chi thi tai bang 2)
dugc st dung cho phan tich da dang di truyén cta
cdc giong/dong nhan.

'Vién Cay dn qua mién Nam

101



Tap chi Khoa hoc Céng nghé Nong nghiép Viét Nam - S6 12(109)/2019

Bang 1. Danh sach cac giong/dong nhén, vai dugc st dung trong phén tich danh gia su da dang di truyén

STT Tén giong/dong Nguon gdc Ma sd Noi thu mau
01 Giong nhan Long trai l6n Tién Giang 1.LQL Tién Giang
02 Giong nhan Tiéu da bo Tién Giang 2.TDB Tién Giang
03 Giong nhan Long Tién Giang 3.NL Tién Giang
04 Giong nhan Tiéu da me Tién Giang 4TD Tién Giang
05 Giong nhan Long tiéu Tién Giang 5.LT Tién Giang
06 Giong nhan Tiéu Viing Tau Viing Tau 6.TVT Tién Giang
07 Giong nhan Super Vinh Long 7.NSuper Tién Giang
08 Giong nhan Long da san Tién Giang 8.LDX Tién Giang
09 Gi6ng nhan Xudng com tring Viing Tau 9.XCT Tién Giang
10 Giéng nhan mién Bic Hung Yén 10.NMD Tién Giang
11 Giong nhan Long Hung Yén Hung Yén 11.LHY Tién Giang
12 Giong nhan Duong phen Tién Giang 12.bP Tién Giang
13 Giong nhan Cui Hung Yén 13.NC Tién Giang
14 Giong nhan Cui diéc Hung Yén 14.CD Tién Giang
15 Giong nhan Trung Quoc Trung Qudc 15.NTQ Tién Giang
16 Giong nhan Tiéu la bau Bén Tre 16.TLB Tién Giang
17 Giong nhan Ma Lai Ma Lai 17.NML Tién Giang
18 Giong nhan Xubng com réo Viing Tau 18.XCR Tién Giang
19 Giong nhan Xudng com vang Viing Tau 19.XCV Tién Giang
20 Giong nhan Xuong banh xe Viing Tau 20.XBX Tién Giang
21 Giong nhan Vang Tau Viing Tau 21.NVT Tién Giang
22 Giong nhan Thai Lan Thai Lan 22.NTL Tién Giang
23 Giong nhan Tiéu La dai Bén Tre 23.TLD Tién Giang
24 Giong nhan Tiéu Hué Tién Giang 24.TH Tién Giang
25 Giong nhan Sai Gon Bén Tre 25.NSG Tién Giang
26 Giong nhéan Séc Tring Soc Trang 26.NST Soc Trang
27 Giong nhan Bay To6 Vinh Long 27.N7To Vinh Long
28 Dong TD1 (Ca thé lai) TDB x XCV 28.TD1 Tién Giang
29 Dong TD3 (Ca thé lai) TDB x XCV 29.TD3 Tién Giang
30 Dong TD6 (C4 thé lai) TDB x XCV 30.TD6 Tién Giang
31 Dong X-148 (Ca thé lai) XCV x TDB 31.X-148 Tién Giang
32 Dong X-138 (C4 thé lai) XCV x TDB 32.X-138 Tién Giang
33 Dong T-140 (Ca thé lai) TDB x XCV 33.T-140 Tién Giang
34 Dong T-138 (Ca thé lai) XCV x TDB 34.T-138 Tién Giang
35 Dong T-87 (C4 thé lai) TDB x XCV 35.T-87 Tién Giang
36 Dong T-160 (Ca thé lai) TDB x XCV 36.T-160 Tién Giang
37 Dong T-208 (Ca thé lai) TDB x XCV 37.T-208 Tién Giang
38 Dong T-207 (Ca thé lai) TDB x XCV 38.T-207 Tién Giang
39 Giong nhan lai LP11 TDB x XCV 39.LDI11 Tién Giang
40 Dong nhan MP 02 Céy trong hat 40.NMD02 An Giang
41 Dong nhan MP Tiéu Céy trong hat 41.NMDO1 An Giang
42 Dong nhan MP Xanh Céy trong hat 42.NMD03 An Giang
43 Dong nhan MP Hoéng Céy trong hat 43.NMD04 An Giang
44 Giong vai mién Nam Céy trong hat 44.VaiCL Tién Giang
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2.2. Phuong phap nghién ctu
2.2.1. Tach chiét DNA

B6n muoi ba miu 14 nhin va mot mau 14 vai
khong bi sdu bénh, dugc thu thap vao budi sang. Cac
mau l4 dugc bdo quan & nhiét d6 15°C, mdi mau la
lay 5 g va nghién min bang dung dich nito, sau khi
nghién can 100 mg bot min ctia mdi mau st dung
tach chiét DNA bang bd Kit DNeasy ctia QIAGEN
(cac budc tach chiét DNA c6 san trong bo kit).

Cé4c mau DNA sau khi tadch chiét dugc ki€ém tra
ham lugng va d¢ tinh sach cia DNA bang may do
Nanodrop va dién di trén gel agarose (0,8%).

2.2.2. Nhin doan DNA chuyén biét bang chi thi
phan tit SSRs

Cac doan DNA chuyén biét ctia cac giong/dong
nhan dugc nhan 1én bang cac doan moi SSRs (Bang 2)
st dung may nhan phan td PCR. Phan ting PCR
(25 pl) gobm: 10 mM Tris-HCI buffer; 0,2 mM dNTP;
0,3 uM primer; 2 mM MgCl; 1 unit Tag DNA
polymerase va 50 ng DNA mau. Chu ky khuéch
dai gobm cac budc: budc 1: tach sgi doi & 94°C trong
5 phut; budc 2: dugc thuc hién 35 chu ky véi 94°C
trong 1 phut, 56 - 58°C trong 0,5 phut, 72°C trong
1 phat; budc 3: 72°C trong 7 phut; budce 4: két thuc
¢ 10°C.

San phdm PCR dugc kiém tra bang dién di trén
gel agarose 3%. Cac san phdm PCR khuéch dai sau
khi dién di dugc ghi nhén c6 su hién cia doan DNA
khuéch dai trén gel 1a 1 va khong c6 sy hién dién 1a 0.

Phan tich, danh gia da dang di truyén cac giong/
dong nhan dya trén hé s6 tuong dong Jaccard
va phuong phap UPGMA su dung phin mém
NTSYSpc 2.1.

Ham lugng thong tin da hinh PIC (Polymorphic
Information Content) ctia moi cdp mdi SSR duge
xac dinh theo cong thtc:

PIC, =1- 3P

Trong do: P, la tdn so xudt hién cua allen thii i.
Pham vi gida tri PIC tit 0 (khong da hinh) téi 1 (da
hinh hoan toan) (Jannati et al., 2009).

2.3. Thoi gian va dia di€ém nghién ciiu

Nghién ctu dugc thuc hién ti thang thang
10 nam 2017 dén thdng 4 ndm 2019 tai Phong thi
nghiém Sinh hoc phén tt, B moén Chon tao giong -
Vién Cay an qua mién Nam.

I11. KET QUA VA THAO LUAN

3.1. Tinh da hinh cta cac chi phéan ti SSR trong
nghién ciu

Trong s6 55 chi thi SSRs dugc chon, ¢6 26 chi thi
SSRs khong nhan doan hay nhan doan DNA & vai
mau nhan, hodc vugt kich ¢& mong dgi va chi thi
GLE13 da thé hién 3 allen & cdc mau trong phan tich.
Do dé, s6 chi thi SSR dugc stt dung cho phan tich da
hinh trong bdo cdo nay la 28 chi thi, cac chi thi nay
da nhan doan DNA trong pham vi kich ¢& phu hop.

Két qua phén tich da hinh ctia 28 chi thi SSRs
dugc trinh bay trong bang 2. Két qua bang 2 cho thay
c6 tong s6 81 doan DNA dugc nhén va dugc phan
tich, kich thuéc cac doan trong khoang tii 140 - 520
bp, s allen trén mai chi thi SSRs tui 2 - 5 allen, trung
binh 2,9 allen trén mot locus. tan s6 allen bién dong
ti 0,13 dén 0,44 trung binh 0,28 va hé s6 PIC trung
binh 0,46 bién dong tii 0,11 dén 0,72. Két qua nay
cho thdy trong s6 50 chi thi c¢6 tinh da hinh cao trén
cay vai dugc ap dung cho céy nhan thi c6 28 chi thi
SSRs ¢4 tinh da hinh trén cay nhan.

Tu két qua bang 2 cho thay cé 16 chi thi phan
ti c6 ti 3 allen trd 1én, mang tinh da hinh cao 1a
LMLY3, LMLY5, GLE6, GLE11, GLE23, GLE26,
GLE27, GLE29, GLE30, GLE39, GLE44, GLE70,
GLE75, GLE79, GLE84 va GLE95, cac chi thi nay c6
thé dugc sti dung trong cac nghién ctiu xa hon.

3.2. Két qua phén tich moi quan hé di truyén caa
cac tap doan giong nhan

Két qua phan tich bang phan mém NTSYSpc-2.1
dua trén di liéu SSRs cho thay c6 tinh da dang di
truyén gitia cac giong/dong nhan, trong d6 sy tuong
dong di truyén gitia cac giong/dong nhan dao dong
tt 0,49 - 0,94. Gidng nhan Tiéu da bo va Tiéu la bau,
c6 su khdc biét di truyén cao 0,51 (su tuong tu di
truyén la 0,49).

Moi quan hé di truyén ctia 43 giong/dong nhan
va 01 giong vai chua qua phén tich cho thay, néu lay
muc tuong dong di truyén la 0,71 thi cac giong/dong
nhén va vai dugc phan thanh 6 nhém nhu sau:

Nhém 1 gdom céc giong nhan Long qua 1én (LQL),
nhan Tiéu da me (TD), nhan Long tiéu (LT), nhan
Tiéu dabo (TDB), nhan Long (NL), nhan Tiéu Viing
Tau (TVT), nhan mién Bic (NmB), nhan Tiéu 14 dai
(TLD), nhan Tiéu Hué (TH), nhan Xuong banh xe
(XBxe), nhan Séc Trang (NST), nhan Bay To (N7T)
va cac dong nhan TD1, TD3, TD6, X-148.
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Nhém 2 la hai giong nhan Viing Tau (NVT) va  nhan Long Hung Yén (LHY) va giéng nhan Duong
nhédn Thai Lan (NTL). phen (DP).

Nhém 3 gom cdc giong nhan Cui, nhan Cui diéc, Nhém 5 gom céc dong nhan X-138, T-140, T-138,
nhan Trung Quéc (NTQ), nhan Tiéu la bau (TLB), T-87, T160, T-208, T-207, giéng nhan LD11, nhan
nhan Ma Lai (NML), nhan Xu6ng comrao (XCR)va MD Tiéu (NMDO01), nhan MDP xanh (NMDO03),

nhan Xudéng com vang (XCV). Nhan MD02 (NMD02), nhan M hong (NMD04),
Nhém 4 ¢6 céc giéng nhan Super (Nsuper), nhan ~ Va gidng vai mién Nam (VaiCL).
Long da san (LDS), nhan Xuéng com trang (XCT), Nhoém 6 1a giong nhan Sai Gon.

Bang 2. S6 allen/locus, tan s allen ctia 28 chi thi SSRs dugc st dung
trong phan tich va danh gid cac giong/dong nhan, vai trong nghién ctiu

v T o Kbl S8 e esomc
cin dat (bp)

01 LMLY3 178 - 190 180 - 200 3 0,33 0,48
02 LMLY5 280 - 304 280 - 320 3 0,29 0,19
03 LMLY6 136 - 159 150 - 170 2 0,40 0,11
04 LMLY7 216 - 240 220 - 250 2 0,30 0,43
05 LMLY14 - 190 - 210 2 0,32 0,50
06 GLE3 233 260 - 270 2 0,33 0,33
07 GLES5 129 150 - 160 2 0,36 0,50
08 GLE6 202 200 - 250 3 0,28 0,46
09 GLEI11 293 300 - 380 4 0,13 0,65
10 GLE22 160 150 - 180 2 0,41 0,11
11 GLE23 255 220 - 350 4 0,22 0,51
12 GLE26 200 220 - 240 3 0,23 0,57
13 GLE27 154 140 - 160 3 0,26 0,26
14 GLE28 209 220 - 230 2 0,23 0,32
15 GLE29 212 180 - 220 3 0,27 0,48
16 GLE30 170 150 - 190 4 0,21 0,40
17 GLE33 177 160 - 170 2 0,31 0,48
18 GLE39 290a 390 - 420 3 0,28 0,56
19 GLE44 307 320 - 380 3 0,27 0,65
20 GLE52 201 210 - 230 2 0,31 0,35
21 GLE60 209 220 - 230 2 0,44 0,22
22 GLE70 247 250 - 340 5 0,19 0,70
23 GLE75 358 480 - 520 4 0,23 0,68
24 GLE76 340 320 - 440 2 0,36 0,49
25 GLE79 239 320 - 360 4 0,19 0,64
26 GLES81 376 240 - 270 2 0,31 0,47
27 GLE84 180 380 - 390 4 0,15 0,72
28 GLE95 300 180 - 240 4 0,22 0,60

Trung binh 2,90 0,28 0,46
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I T T
0.63 071 0.72

Cosfhicient

Hinh 1. Gian d6 da dang di truyén 43 giéng/dong nhan va mdt giéng vai mién Nam
theo hé s6 di truyén gidng nhau ctia Jaccard va kiéu phan nhém UPGMA

Ghi chii: Néu ldy miic tuong dong di truyén la 0,71 thi cic giong/dong nhan va vdi dugc phan thanh 6 nhém la:
Nhom 1: LQL, TD, LT, TDB, NL, TVT, NmB, TLD, TH, XBxe, NST, N7T, TD1, TD3, TD6 va X-148; Nhom 2: NV T va
NTL; Nhém 3: NCui, CD, NTQ, TLB, NML, XCR va XCV; Nhom 4: Nsuper, LDS, XCT, LHY va DP; Nhom 5: X-138,
T-140, T-138, T-87, T160, T-208, T-207, LD11, NMDO01, NMD03, NMD02, NMD04, va VaiCL; Nhom 6: NSG.

IV. KET LUAN VA KIEN NGHI

- Téng s6 55 chi thi phéan ti SSRs dugc st dung
trong nghién ctiu nay, c6 28 chi thi cho két qua nhan
doan dung kich c& da dugc sti dung phén tich da
dang di truyén trén 43 mau giéng/dong nhan va 01
giong vai mién Nam. C6 81 allen dugc ghi nhén, véi
trung binh 2,9 allen trén mot chi thi SSR hay mot
locus, ham lugng thong tin da hinh ti 0,11 - 0,72;
trung binh 0,46. Tai mic do tuong dong di truyén
0,71; 44 mau giéng dong nhan, vai dugc phan thanh
6 nhom.

- Muoi sau chi thi phan t c¢6 tinh da hinh dé
nghi st dung trong xdc dinh giéng/dong nhan.
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Analysis of genetic diversity of longan germplasm
and promising longan hybrids by SSR markers

Tran Thi Oanh Yen, Dinh Thi Thu Thao, Tran Thi Thao Nhu,
Nguyen Nhat Truong, Dao Thi Be Bay, Nguyen Van Hoa

Abstract

One of the main limitations for breeding purposes and germplasm management in longan is the confusion in
cultivar identification to use in longan germplasm collections and conservation. So far, longan cultivar identification
is still mainly based on morphological characters. To address this gap and overlap in collection and conservation
of longan germplasm, a molecular study was conducted to characterize longan accessions and to compare them to
those obtained from longan cultivars from different origins conserved in a collected longan germplasm. Twenty-
eight simple sequence repeats (SSRs) loci selected from SSR primers of litchi were used to characterize genetic
polymorphisms among 43 accessions of longan germplasm and hybrids and one sour litchi variety in the South
of Vietnam. A total of 81 amplification fragments was detected by those 28 SSRs, with an average of 2.9 alleles per
a SSR locus, an average of PIC was 0.46. Molecular characterization revealed the existence of 28 different genetic
profiles. The synonymy and homonymy in longan cultivar was found in Bay To longan and Soc Trang longan;
T87 and T160. This study provides the basis for the molecular characteristics and genetic diversity of longan
varieties collected in Vietnam.

Keywords: Genetic diversity, longan germplasm, longan hybrids, SSR markers
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NGHIEN CUU QUY TRINH SAN XUAT BANH MI KHONG GLUTEN
TU NGUON NGUYEN LIEU GAO MAM
bam Thi Kim Yén', Lé Thi Kim Loan', Nguyén Minh Thuy?

TOM TAT

Trong gao mam c6 chia hoat tinh enzyme amylase cao, ham lugng dudng khti, protein nhiéu nén dugc stt dung
lam nguyén liéu trong san xudt banh mi khong gluten. Nghién ctiu dugc thuc hién nham khao sat anh huéng ctia
ty 1& nudc (70%, 80%, 90%, 100%), hydroxypropyl methyl cellulose (HPMC) (1,25%, 1,5%, 1,75%, 2%), nim men
(2%, 3%, 4%), thoi gian 1én men (20 phut, 30 phut, 40 phut) dén chit lugng cta banh mi khong gluten. Két qua
nghién ctiu cho thay st dung ty 1¢ nudc 80%, HPMC 1,75%, ndm men 3%, thoi gian 1én men 30 phut thu dugc san
phém c6 thé tich riéng cao, d§ cling thip, diém danh gid cdm quan vé ciu tric tot. Két qua so sanh cho thay banh mi
lam tit gao cdm 14t dd ndy mam c6 cdu tric, thé tich riéng, do cling t6t hon so v6i banh mi lam tit gao c&m da tach
cam. Ngoai ra, banh mi gao cdm 14t da nay mam c6 chiia nhiéu chit khodng, protein, anthocyanin va chit xo cao
hon banh mi gao cdm da tach cam.

T khoa: Banh mi khong gluten, gao mam, HPMC, 1én men, nuéc

1. PAT VAN DE

Banh mi dugc xem la mét trong nhiing loai thuc
phdm dugc st dung rong rai nhét trén thé gisi. Viét
Nam la mot trong nhiing nuéc st dung banh mi nhu
mot loai thiic &n nhanh. Hién nay, phan 16n banh
mi dugc lam ti nguyén liéu bot mi. Trong bot mi,
ham lugng gluten cao c6 thé gay di tGing v6i nguasi
nhay cam véi gluten va nhiing ngudi khong dung
nap gluten. P4 1a nhiing ngudi bi bénh Celiac. Bénh

di ting nay anh huéng chti yéu ¢ rudt non. G chau
Au, ty mic bénh Celiac tit 0,3% dén 2%, tuy thudc
vao khu vuc dugc danh gia (Mustalahti et al., 2010).
Bénh Celiac da tré thanh mot bénh ly ngay cang
phd bién. Phuong phap diéu tri bénh nay duy nhat
la tuan thu nghiém ngét ché do an khong cé gluten
(Hera et al., 2014).

Chinh vi thé, san xuét banh mi khong gluten c6
chat lugng cao dang dugc yéu cau rat 16n trong xa hoi.
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