KHOA HOC CONG NGHE

KET QUA NGHIEN CUU DA DANG DI TRUYEN CUA
MOT SO DONG DAU XANH TRIEN VONG

TOM TAT

Hoang Thi Lan Huong?!, Tran Quang Hai' ",
Luu Minh Cuc? Nguyén Quang Tin®

Tir két qua danh gia tap doan 30 dong dau xanh trong nam 2020 va nam 2021 tai Trung tdm Tai nguyén thuc
vat, buéc dau da chon ra duoc 8 dong dau xanh trién vong c6 ning suit & vu xuan tr 1,78 tdn/ha - 2,10
tan/ha va vu he tir 1,60 tdn/ha - 1,81 tdn/ha. Kha nang chong d6 dat diém 1, dom 14 diém 1 - 2, phén trang
diém 1. TAm dong dau xanh nay ti€p tuc duoc danh gia da dang di truyén bang chi thi SSR. He s¢ PIC
nghién cau dao dong tir 0,20 - 0,73, trung binh la 0,42. Két qua phan tich dua trén hé so tuong dong di
truyén Jaccard cho thay gitta 8 dong dau xanh c6 mic do da dang di truyén cao, hé s6 tuong dong di truyén
dao dong tir 0,43 - 0,90, tir d6 dé xuat duoc 14 cap lai dé tiép tuc nghién ctu vé sau.

Tt khéa: Piu xanh, da dang di truyén, chi thi SSK, ning suat.

1. BAT VAN BE

Pau xanh c6 tén khoa hoc 1a Vigna radiata (L.)
Wilczek, 1a cay thuc phdm ngin ngay co gia tri kinh
té cao, voi nhiéu vu diém trong san xuat nhu thoi
gian sinh truéng ngan, ky thuat canh tac don gian,
von dau tu it, co kha nang cai tao dat, trong duoc
nhiéu vu trong nam [8]. Viéc danh gia cac dac diém
nong sinh hoc nguon gen dau xanh 1a budc dau tien
va quan trong trong cong tac tao giong dé chon ra
nhiing giong c6 nang suat, chat luong. Tuy nhién,
viéc danh gia céc tinh trang va sy da dang di truyén
dua trén su biéu hién ctia kiéu hinh thuong chiu anh
huong boi moi truomg va su tuong tac gitta kiéu gen
v6i moi truong. DéE phat hién su thay doi trong trinh
te ADN ma khong bi chi phoi béi yéu t6 moi truong
thi cong cu chi thi phan t 1a tot nhat. C6 nhiéu loai
chi thi ADN thuwong duoc dung nhu: RAPD, SSR,
ISSR, trong d6 SSR - mot chi thi dong troi biéu thi
tinh da hinh cao duoc coi la chi thi hitu ich dé phat
hién su da dang di truyén ¢ cay trong. Chi thi SSR
duoc dung trong nghién ctu vé da dang di truyén

va cau truc quan thé [4]. Nghién cttu nay duoc tién
hanh dé danh gia cac dac diém nong sinh hoc va da
dang di truyén voi muc dich tim ra duoc giong dau
xanh lam co sé cho qua trinh chon cap bé me trong
lai tao giong moi, gép phan cho san xuidt nong
nghiép & Ha Noi ciing nhu cac tinh phia Bac.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit liéu nghién ctru

- 8 dong dau xanh trién vong.

Bang 1. Danh sich cic dong diu xanh nghién ctru

Ki SbK SbK
hiéyl hiéyl

Teén giong| Ki Ten giong

03 | T22830/22712| 08Da02 | 12 [T23095| 14Dall9

08 | T22834/22717 12DauX02 19 [T23102| 15ba42

09 | T22835/22718| 13ba28 | 27 [T23111| 15Da49

10 [T22836/22719| 13ba29 |DC|T23109|WT (B/C)

Ghi chi: SPK: S0 diang ky
- 20 cap moi SSR duoc cung cip béi AVRDC.

Bang 2. Danh sé4ch 20 cip moi SSR da hinh trong tap doan nghién cttu

Ten Trinh ty moéi xu6i Trinh tu méi nguoc (5-3”) Tm | Motif | No. | Kich
STT N (5-3) Repeat| thuoc
moi
(bp)
1 MB127 | GGTGTTGTCGCTGTGGTTTI CATCGCTGAATCTACGACCA 55 caccga 2 327
2 MB105 | CAGCTTCTTGTTCTTGCTCCIT TTGACGAGGCAATAGCAGGT 55 ta 8 301
3 MB90 GTGGGGAAACCGGAATATCT |ACAGGCAAGACCAGAGGAGA 60 tcaga 2 364
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4 | MB125 | GGGACTGTAATGCGGTCACT |GTCCTCACTTGGCCATCATC 60 Gatga 2 355
5 | MB118 | TGATGGTGATTTGCTGGAGA | ATGCTGGAAGATCCAAAGTC 60 ctatttc 2 322
6 | MB128 | GTTGAGGCTCAGCAACACCT |CGACACACATGACACCTTGA 59 ac 5 347
7 | MB58 CATGAACGGGTTGAAGACCT  |CCAAATGGATAGAGTGTTCGTC | 58,5 tattac 2 333
8 | MB59 GGCCTAGACAACCAGGCATA  [TATAGTGGCCCCTCTGGATG 60 gggaca 2 352
9 | MB51 ATTTCCGAAGGAGCAACCTC  |CCTTCCCAACACCCTTTCTT 60 taaaac 2 304
10 | MB116 | GTTTCTCGCATCGGATCTTC |AGGGCTTGTGTGTCCGTAAC 60 atggc 2 306
11 | MB59 TCGATCGAAGAAACTCGAAC  |AATACCCGGAATGCCTCTTT 58 aagaa 2 344
12 | MB136 | CAACTGAGGCAGAGTTGCAG |GTCCTCACTTGGCCATCATC 60 gatga 2 324
13 | MB72 CTGGGGTTTCTTTGAGTTGG  |GGTACCCTTTCTCCAGTCCA 59 tcagt 2 338
14 | MB147 | TAGCCCCCTCTCTCTCCTCT  [TTCCTCTTCCTCCTCCATCA 59,5 | caacta 2 390
15 | MB62 ACCGCAACCTCACTCAACTC  [TCTTCCTGACGTCGTCCAC 60 cccgea 2 327
16 | MB149 | GGAATGGCACCTATCAATGG |CCCAAACACAATGTCGTCAG 60 gtggg 2 314
17 | MB99 CCCTGGAGATGGCAGAGTAA  [TTGATCTACGCTGAGCTTCC 58 agaca 2 315
18 | MB74 TTCAAGGCTGGGTCTCAGAT  |CAGTGACAATGGCTTGAACG 60 ggtga 2 313
19 | MB122 | TGAACAAGGGTACCCAGGAG |CGGTGGCTACATTAGAGTACTGA| 585 | caaatt 2 355
20 | MB132 | TCTCCTCTCCAGCTGTTACGA |GCGTCCTTATGGCTCAACTC 60 gtgeeg 2 304

- Hoa chat: Taq - polymerase, buffer PCR , Tris,
Agaros.

2.2. Phuong phap nghién cttu
2.2.1. Phuong phap tich ADN

Cac mau 14 dau xanh sau khi thu thap duoc tién
hanh tach chiét theo phuong phap CTAB cua Doyle
va cs (1987) [2] voi cac buoc cu thé nhu sau: nghién
mau 14 trong nito léng bang coi chay st. Bot da
nghién cho vao 6ng eppendorf 1,5 ml. Thém 0,7 ml
dem CTAB da lam am & 65°C. Dé cac ong trong bé
6n nhiét & 65°C trong 90 phut, ddo 6ng nhe nhang 15
phut mot lan dé viéc tach cé hiéu qua. Thém 0,7 ml
hén hop Phenol/Chloroform/Isoamyl alcohol (25:
24: 1), dado nhe nhang trong 15 phut. Ly tam 12.000
vong/phut trong 10 phut & 4°C. Hut 500 ul 16p trén
cung sang 6ng eppendorf 1,5 ml méi. Thém 1 ml cén
tuyéet doi lanh va 15 ul muoi NaCl 5 M. D€ mau & ta -
20°C trong it nhat 2 gio. Ly tam thu taa & toc do
12.000 vong/phut trong 15 phut (4°C). Rira tia bang
con 70% lanh, ly tam lai 12.000 vong/phut trong 10
phut. Thoi kho taa trong 20 phut & Laminar. Sau do
hoa tan ta trong 50 pl nudc deion cdé chita Rnase
(100 pg/ul). U mau trong ti 4m 37°C trong 30 phut.
Gitt mau trong tu - 20°C.

2.2.2 Thuc hién phan ing PCR voi cac moi SSR

Cac cap moi stt dung cho phan tng PCR gém 20
moi & bang 2. Phan trng PCR thuc hién trén may luan
nhiét Eppendorf MasterCycler Thermal Cycler voi
cac cap moi SSR duoc tién hanh véi thé tich 25 pl,
thanh phan phan tmg goém: Master mix 2X 12,5 yl,
moi 1 pl, DNA téng s6 (25 ng/ul) 2 pl va nudc deion

9,5 yl. Chu trinh nhiét cho phan tmg SSR gém: 94°C -
5 phut (94°C - 45s; 55 - 60°C (Bang 2) - 1 phut; 72°C -
1 phut) * 35 chu ky; 72°C - 7 phat. San phdm PCR
duoc kiém tra bang dién di trén gel polyacrylamide
8%.

2.2.3. Phuong phdp xir Iy s6 liéu

Cac bang ADN duoc ghi nhan dua trén su cé
mat hay vang mat ctia chung & cac mau nghién ctru
theo ADN chuan (ADN marker). Néu mot bang ADN
(c6 kich thuéc cu thé) xuat hién & mau i nhung
khong xuat hién & mau j hoac dong thoi xuat hién &
ca i va j nhung khong xuat hién & cac mau khéc thi
bang ADN nay goi la bang da hinh. Nguoc lai, néu
bang ADN nay xuat hién & tat ca cac mau nghién ctru
thi goi 1a bang don hinh. Cac bang duoc ma héa bang
sO ti nhién 0 va 1. Néu mau nao c6 bang thi ky hiéu
la 1, khong c6 thi ky hiéu 1a 0. Cac s6 liéu nay duwoc
dua vao xtt ly theo chuong trinh NTSYSpc dé tinh ma
tran tuong dong gitra cac doi mau [9].

- Viéc tinh todn ma tran tuong dong dua trén
cong thuc: J; =a/(n - d).

Trong d06, a: S6 bang ADN c6 & hai dong i vaj; d:
S6 bang ADN khong c6 bang ca hai dong i va j; n:
Tong s6 bang thu duoc; J;: Hé s6 tuong dong Jaccard
gitta hai dong ivaj.

Cac mau nghién ciu duoc xir ly tiép trong
NTSYS - SIMQUAL dé tinh hé s6 twong doéng di
truyén va duoc biéu hién trén biéu do quan he di
truyén gitra cac doi twong nghién ctu.

- He so6 da dang gen (PIC) hay con goi la ham
luong thong tin tinh da hinh cta ting locus
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(Polymorphic Information Content) duogc tinh theo
cong thie ctia Saal va Wricke (1999) [10]:

PICI =1 = ZPij2
Trong do: P; 1a tan s6 xudt hién cta allen tht j

cta kiéu gen i duogc kiém tra. Pham vi gia tri PIC tix 0
(khéng da hinh) téi 1 (da hinh hoan toan).

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Két qua tach ADN téng s6

ADN téng s6 tir 8 mau dau xanh duoc tach chiét
va duoc dién di kiém tra trén gel agarose 1%. Két qua
dien di thé hién trén hinh 1.

WT 03 08 09 10 12 19 27 M

Hinh 1. Hinh 4nh dién di ADN tdng s0
ctia 8 mau dau xanh

Tir két qua dieén di & hinh 1 cho thay, ADN tong
s6 & cac mau déu duoc tach chiét thanh cong. Dé xac
dinh nong do ADN téng s6 thu duoc, caic mau ADN
duoc dinh luong bang may do Nanodrop va pha
loang dén néng do thich hop cho phan tmg PCR 1a 25
ng/ul

3.2. Két qua dién di san phdm PCR v6i cac moi
SSR

Khi dung 50 moi SSR dé phan tich da dang di
truyén 8 mau dau xanh, chi c6 20 moéi cho két qua da
hinh, két qua duoc thé hién trén hinh 2, 3, 4. Dién di
san phdm SSR - PCR 8 mau dau xanh voi 20 moi da
hinh thu duoc 42 alen, trong d6 c6 35 alen da hinh,
chiém ty le 83,33%; so alen trén moéi dao dong tir 1
alen - 4 alen, mo6i MB118 cho nhiéu alen nhat véi 4
alen, mdi MB51, MB58, MB61 cho sé alen it nhat toi
thiéu 1 alen/moi.

Theo Botstein va cs (1980) [1] néu chi s6 PIC >
0,5 thi méi st dung cho két qua da hinh cao, nguoc
lai chi s6 PIC ndm trong khoang 0,25 < PIC < 0,5 cho
két qua da hinh trung binh va véi chi s6 PIC < 0,25
thi két qua da hinh thap. Gia tri PIC khi phan tich 8
dong dau xanh voi 20 moi SSR trong nghién ctru nay
dao dong tir 0,20 - 0,73; trong do6 c6 15 moi cho gia tri

PIC > 0,25; gia tri PIC trung binh thu duoc la 0,42.
Day la gia tri PIC khong qua cao trong phan tich da
dang di tryén cac ca thé néi chung, tuy nhién doi voi
nghién ctu da dang di truyén dau xanh thi gia tri PIC
nay cao hon nhiéu so voi nghién cttu cta Bui Thi
Thu Huyén va cs (2017) [5] khi nghién ctru da dang
di truyén 54 mau nguon gen dau xanh c6 ngudn goc
dia phuong va nhap noi dang duoc luu gitr tai Ngan
hang gen cay trong Quoc gia (PIC trung binh 0,248);
Kaur va cs (2018) [6] stt dung 10 chi thi SSR dé danh
gia da dang di truyén 23 giong dau xanh véi gia tri
PIC trung binh chi dat 0,205; Gupta va cs (2012) [3]
stt dung chi thi SSR danh gi4 da dang di truyén dau
xanh v6i gia tri PIC trung binh 0,34. Cac nghién cttu
truoc day ly giai cho nguyén nhan nay la do cac
ngudn gen dau xanh co nén di truyén hep [3], [7],
[6]. Theo Nair va cs (2012) [7], dau xanh c6 nén di
truyén rat hep, cac pha hé ctia cac giong dau xanh
duoc trong phé bién nhat trén toan thé giéi chi duoc
tao ra tir vai chuc nguén bo me.

MB90

ladder wt 03 08 09 10 12 19 27

700 j=s
600

500

400
Bandsinphin

300

Hinh 2. San phdm SSR - PCR ctia 8 miu
d4u xanh véi mbéi MB90

MB147
ladder wt 03 08 09 10 12 19 7
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300

Hinh 3. San phdm SSR - PCR cfia 8 miu
dau xanh v6i méi MB174
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MB59

Ladder 27 19 12 10 09 08 03 wt

600

500

400

300

Hinh 4. San ph4m SSR - PCR ciia 8 mau
dau xanh véi méi MB59

3.3. Két qua phan tich méi quan hé di truyén
gitra cac miu d4u xanh

Heé so6 tuwong dong di truyén Jaccard cho biét moi
tueong quan vé mat di truyén gitra cAc mau phan tich.
Tri s6 Jaccard cang tién vé 0 thi mic do tuong dong
di truyén giira cAc mau cang thap va nguoc lai, cang
tién vé 1 thi muic do twong déng di truyén cang cao.
S6 lieu thu duoc tit két qua SSR — PCR duoc dua vao
xtr ly bang phan mém NTSYSpc version 2.02 dé tinh
hé so tuong dong di truyén va xay dung biéu do6 quan
hé di truyén gitra cac mau dau xanh.

Bang 3. Hé s6 tuong dong di truyén 8 mau dau xanh

WT | 03 | 08 |09 |10 ]| 12| 19| 27

WT| 1,00

03] 0,47 | 1,00

08 | 0,67 |0,57|1,00

09| 0,57 |0,67]0,81 (1,00

10| 0,43 | 0,86 0,57 |0,76/1,00

12 | 0,48 | 0,86 | 0,57 |0,76/0,90(1,00

19| 0,55 |0,6010,7310,88|0,64(0,64 (1,00

271 0,64 |0,60|0,73(0,83|0,60|0,64|0,81|1,00

Bang 3 cho thiy, gitta cic mau nghién cttu cé he
s6 twong dong di truyén Jaccard nam trong khoang
0,43 - 0,90. Trong do, gia tri thap nhat 0,43 1a hé so

tuong dong di truyén ctia cac cap mau WT va 10. He
sO twong dong di truyén cao nhat 1a ctia hai mau 10
va 12 (0,90).

Biéu d6 quan hé di truyén duoc xay dung trén co
s& cac he s6 tuong ddéng di truyén gitra 8 mau nghién
ctru cho thay ro hon su khac biét vé mai quan he di
truyén gitta cac mau dau xanh. Cu thé, & hé s6 tuong
déng di truyén 0,54 cay phan loai chia thanh 2 nhém:

- Nhém I: chi ¢6 duy nhat mau WT, diéu nay
chimg t6 mau dau xanh nay c6 quan hé di truyén xa
nhat so cac mau cung nghién ctru.

- Nhom II: gom 7 mau con lai va duoc chia lam 2
phan nhém chinh. Phan nhém tht nhit gdm 4 mau
8, 9, 19, 27; trong d6 mau 8 tach thanh mot nhanh
rieng, mau 9 va 19 c6 su twong dong di truyén gan
nhat trong phan nhém véi hé s6 twong dong di
truyén 1a 0,88. Phan nhom thit 2 gém 3 mau 3, 10, 12;
trong d6 mau 03 nidm riéng mét nhanh voi hé so
tuong dong 0,86 so voi hai mau con lai; hai mau 10 va
12 ¢6 su twong ddéng lon nhat trong s6 8 mau nghién
ctru voi he s6 twong dong 0,90.

WI
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05 0 [} 081 w0

Coeffcient

Hinh 5. Cay phan loai di truyén 8 mau dau xanh

3.4. bé xudt mét so cip lai

Bang 4. Cac cap lai wru tién

STT Cap lai Heé so twong dong di | STT Cap lai Heé s6 twong doéng di
truyén truyén
1 WT X 08 0,67 8 03X 27 0,60
2 WT X 09 0,57 9 08X 10 0,57
3 WTX19 0,55 10 08X 12 0,57
4 WT X 27 0,64 11 10X19 0,64
5 03X 08 0,57 12 10X 27 0,60
6 03X 09 0,67 13 12X 19 0,64
7 03X19 0,60 14 12X 27 0,64

Dua theo nguyén tac cdp lai b6 me phai co
nhimng dic diém khac nhau vé khoang cach di truyén

khong quéa gan ciing nhu qua xa (hé s6 twong dong
di truyén dat 0,50 — 0,7) nhdm muc dich t6 hop duoc
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con lai c6 uu thé lai cao phu hop. Néu hai giong c6
quan hé di truyén cach xa nhau thi su két hop khi lai
gitta hai giong sé kho khan, khong dam bao doi con
lai co strc song tot. Néu cap lai bo me c6 khoang cach
di truyén gan nhau qua thi khong c6 sy khac biét
gitta giong b6 me, khong t6 hop duoc con lai mang
uu thé lai.

Can ctr vao nhitng két qua nghién cttu da dang di
truyén trong nghién ctru nay, da ti€én hanh xay dung
mot s6 cdp lai phuc vu cho viéc chon tao giong dau
xanh c6 nang suat cao, chat luong tot nhu sau: co6 14
cap lai c6 he s6 twong dong di truyén nidm trong
khoang 0,5 dén 0,7.

4. KET LUAN

- Pa tach chiét duoc ADN téng s6 ctia 8 mau dau
xanh. Tién hanh PCR 50 méi SSR v6i 8 mau dau xanh
thu duoc 20 moi cho két qua da hinh, téng s6 co 42
alen/20 locus nghién cttu trong d6 c6 35 alen da hinh
chiém ty 1é 83,33%; he s6 PIC nghién cttu dao dong tir
0,20 — 0,73, trung binh la 0,42. Phan tich da dang di
truyén dua trén hé so twong déng di truyén Jaccard
cho thay gitta 8 mau dau xanh c6 muc do da dang di
truyén cao, hé s6 twong déng di truyén dao dong tir
0,43 - 0,90. O hé s6 twong déng di truyén 0,54 cay
phan loai chia thanh hai nhém, trong d6 mau WT co
quan heé di truyén xa nhat so véi 7 giong con lai, hai
mau 10 va 12 ¢6 quan heé di truyén gian nhau nhét.

- Dé xuat duoc 14 cap lai dua trén hé s6 tuong

ddéng 8 mau dau xanh nghién ctu.
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RESEARCH ON GENETIC DIVERSITY OF PROSPECTIVE MUNG BEEN GERMPLASMS
Hoang Thi Lan Huong, Tran Quang Hai,
Luu Minh Cuc, Nguyen Quang Tin
Summary

From the results of the assessment of 30 mung bean germplasms in 2020 and 2021 at the Plant Resource
Center in 2020 and 2021, eight prospective mung bean germplasms have initially been selected with a yield
from 1.78 to 2.10 tons/ha in the spring and from 1.60 to 1.81 tons/ha in the summer; resistance to shedding
1 poin, leaf spot 1 - 2 poin, powdery mildew 1 poin. The 8 mung bean germplasms continued to be evaluated
for genetic diversity by SSR markers. PIC coefficient ranged from 0.20 — 0.73, mean 0.42. The analysis
results based on the Jaccard genetic similarity coefficient showed that among 8 mung bean germplasms
with high genetic diversity, the genetic similarity coefficient from 0.43 to 0.90. From the result, 14 hybrid
pairs are proposed for future research.

Keywords: Mung beans, genetic diversity, SSR markers, yield.
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