KHOA HOC CONG NGHE
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TOM TAT

Nghién cttu nay chti yéu 4p dung chi thi phan tir trong chon giong dau phong theo hudng nang cao kich
thuéc hat tir quan thé tu thu cia Fy clia t6 hop lai HATRI 01DP/HATRI 02DP. Da xac dinh c6 sy da hinh
trén hai chi thi SNP Aradu-A07-1148327, Aradu-A07-1316694 va 1 chi thi SSR (simple sequence repeat) GM
1494 véi kich thudc hat dau phong trén nhiém sic thé A07. Theo ban dd6 GGT, x4c dinh duoc moé hinh di
truyén clia cac giong lai trong quan thé so voi bo gen ctia cha me trong thé hé F, ctia t6 hop lai HATRI
01DP/HATRI 02DP. Thong qua 20 SNP (single-nucleotide polymorphism) phén tt va 2 chi thi SSR (simple
sequence repeat) trén s6 nhiém sic thé A07, khoang cach di truyén tir 0-50,8 cM, cac dong duoc chon mang
mot dong gen vuot troi hon so voi bé me trén nhiém sic thé A07. Két qua c6 4 dong véi 100% mang gen co
kich thudc hat to giong voi giong bo 1a (HATRI 02DP). Bon dong duoc chon 1a: dong 14 (F2-4-10-1-1-14); 20
(F2-1811-26-19-20); 21 (F2 -105-3-1-6-21); 22 (F2-215-75-86-35-22). Tuy nhién sau khi danh gia quan thé tu thu
F, va so sanh kiéu hinh va kiéu gen chi c6 hai dong 20 (F2-18-11-26-19-20) va 21 (F2 -105-3-1-6-21) cho kich
thudce hat to duoc chon.

Tt khoéa: Di truyén chon giong. GGT, chi thi phan tir SNP (single-nucleotide polymorphism) SSR (simple

sequence repeat), diu phong, kich thuoc hat

1. M0 DAV

bau phong (lac) (Arachis hypogaea L.) 1a mot
trong nhitng lodi cdy trong cho dau tir hat quan trong
ctia thé gioi. Viec nghién ctru cdi tién giong dau
phong kha han ché so voi cac giong cay trong khac
vi dau phong cé hé di truyén hep. Arachis hypogaea
c6 mitc do bién thien di truyén thap hon loai dau
phong hoang dai (2n va 4n). Bén canh d6, co rat
nhiéu loai voi muc do da dang di truyén cao, c6 quan
hé gan voi loai dau phong trong Arachis hypogaeava
ching sé tré nén htu dung khi dugc dung lam
nguodn vat lieu bo me trong cong tac chon giong. Mot
trong nhitng muc tiéu ctia cong tac chon tao giong
dau phong 1a tao ra su thay ddi va chon (cac) kiéu
gen mong muon dé tao ra giong dau phong cé kich
thudc hat to, ning suit cao khang sau bénh va ngan
ngay. Dau phong 1a loai cay tréng tu thu phén cao,
doi héi su chu y dac biét trong viéc phat hién cac
dong ctia bé me va Iua chon ky cac vat liéu vi cac qua
trinh nay doi hoi cac ky niang dac biet va c6 thé ton
thoi gian. Nghién ctru di truyén véi sy hé tro cta sinh
hoc phan tr da rat ngdn thoi gian trong chon tao
giéng ciing da dat dwoc thanh cong trén cay lua

' Vién Nghién ciru Nong nghi¢p cong nghé cao
DPBSCL
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(Lang va ctv., 2011). Theo hudng nay, cong tac
nghién ctru lai tao giong trén cay dau phong ciing da
duoc dat ra. Chen va ctv. (2010) da phat trién phan
ung chubi allele cu thé polymerase lien két (AS-PCR)
va cac diém danh dau trinh te da hinh khuéch dai
(CAPS), tuong tmg cho cé hai alen ahFAD2. Sy phat
trién cta cac chi thi phan t lién quan trong dau
phong da gitp cai thién thong qua lai hoi giao c6 hd
tro danh dau (MABC) (Chu va ctv., 2007). Janila va
ctv. (2016) da dua cac alen ahFAD2 tir Sun Oleic95R
vao chon giéng wu ta stt dung MABC va lua chon ho
tro chi thi phan t& (MAS). Bera va ctv., (2018) phat
trién dong dau phong HO thong qua MAS tai An Po.
Bon muoi chin QTL da duoc xac dinh trong 14 LG
cho chi s6 kich thuéc hat giong, ty 1é nhan, khdéi
lwong hat, khéi luong vo, hat nhan don, hat nhan
kép, dién tich vo va QTL ty 1é phan tram hat nhan
duoc lien két trén nhom A07/B07 (Carolina va ctv.,
2020). Ban d6 GGT t6t nhat ghi nhan thong qua danh
gia kiéu hinh ctia dong NILs va chi thi phan t&t cho
phép thu hep viing QTL xudéng phan doan nhiém sic
thé 168,37kb, gitta SNPs Aradu_A07_1148327 va
Aradu_A07_1316694 (Mounirou va ctv., 2020).
Nghién cttu ndy nham phat trién t6 hop lai HATRI
01bP/HATRI 2 DP trén quan thé ty thu va két hop
voi chi thi phan ti (SNP va SSR) @€ phuc vu cong tac
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chon tao gidng theo huéng nang cao kich thudc hat
va nang suit dau phong phuc vu cho sin xudt tai
bBSCL.

2. VAT LIEU VA PHUONG PHAP

2.1. Vit liéu nghién ctu

Vat lieu str dung cho thi nghiém gém cac giéng
dau phong: HATRI 01DP hat nhoé va HATRI 02DP
hat to, dugc cung cdp bdi ngan hang gen ctia Vién
Nghién cttu Nong nghiép cong nghé cao DBSCL
(HATR]) va giong MD 7 lam déi ching.

2.2. Phuong phap nghién ctru

221 Sodo lai tao

Cac hat giong lai duogc trong tai Vién Nghién cau
Nong nghiép cong nghé cao DBSCL va két qua 1a da
thu duoc 18 cay F,. Trong d6, muoi hai cay duoc xac
dinh 1a giong lai thuc sy mang ca alen cta cha lan me.
Muoi hai cay F; nay duoc stt dung tréng va cho ti thu
thé he F,, F,, F,, F, F;, F;, F,. Thi nghiém duoc tién
hanh tai trai giong ctia Viéen Nghién cttu Nong nghiép
cong nghé cao DBSCL. Cac hat nhan truong thanh
duoc thu hoach tir cic dong thé hé F; cho tu thu ti€p
F; ctia muia mua nam 2020. Nang suat duoc thu hoach
trong tuan dau tién cta thang 10 nam 2020 da duoc
gieo vao tuan thtt ba cia thang 2 nam 2021. Thi
nghiém duoc tién hanh tréng tai ruéng ctia néng dan
thuoc huyén Tra Cu, tinh Tra Vinh.

2.2.2 Cdc chi tiéu theo doi va phurong phap danh
gid:

- C4c chi tiéu theo doi, danh gia gom: kich thudc
clia trai (chiéu dai va chiéu rong), kich thuéc cia
nhan (hat) duoc do bang thuéc do; khoi luong 100
hat va ning suit (t4n/ha).

- Nang sudt trai (tdn/ha) duoc tinh nhu sau: Sau
khi thu hoach, dir liéu duoc thu thap trén moi 16 dién
tich 3 m? va can khéi luong (kg), sau d6 quy ddi ra
tan/ha.

2.2.3 Dinh gii da dang kiéu gen

- Ly trich DNA:Theo Nguyén Thi Lang (2002).

- Phan tich da hinh bang ky thuit SSK: Mau
DNA duwoc chon phan tich PCR - SSR theo phuong
phap Nguyén Thi Lang (2002); phan tich SNP theo
Lang va ctv (2015).

Chudi ma trinh tu DNA ctia chi thi SSR: GM
1494 (Guo va ctv 2012).

F’cttcgaagaaaagtgcatcg R'gaagacagaagacgaagagcgta

Chubi ma trinh tu ctia SNPs

Aradu_A07_148327:

F-TTGCTAATCA(G/A)TTGTTGGTTT(G/A); R-
AAAGAAA(G/A)CCTTCCCCGA va
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Aradu_A07_1316694: F-
TACCTGGCCCAA/G)AAAGAAA A/G), R-
GCAGGTAATCA/G)CCGTGATT (Mounirou va
ctv., 2020).

- Cdt boéi emzyme; do chi thi Aradu-A07-1148327
va Aradu-A07-1316694 don hinh phai phan cat béi
enzyme Hinfl va EcoR Vtheo thit t. Phuwong phap
phan cit enzyme theo Lang (2016).

Chon loc quéan thé théng qua lap ban do GGT.

Kiém tra kiéu gen ctia quan thé con lai trén
nhiém sac thé A07 dua trén cac chi thi phan tr da
hinh gitra cay bo va me. Lap ban d6 GGT danh gia su
da dang di truyén ctia quan thé con lai, qua do chon
loc céc ca thé mang gen muc tiéu mong muén.

Phuong phap GGT do Tanksley va ctv dé xuat
(1996) va sau d6, Van Berllo (2008), Milne va ctv.
(2010) da xay dung phan mém hitu dung nay.

Phuong phéap lap ban d6 GGT thong qua cac
budc nhu sau:

lap file dix liéu trén Excel: ma héa gen ctia quan
thé voi A, B 1a kiéu gen doéng hop ti ctia cay bo me;
H 1a kiéu gen di hop tir; U 1a kiéu gen chua duoc xac
dinh; (2) nhap di lieu vao cta s6 GGT: chuyén déi
dir lieu Excel sang dir lieu GGT; (3) xtt Iy so liéu
trong GGT; (4) dang xuat két qua.

2.3. Phan tich théng ke

Tat ca cac cac so lieu duoc xtr ly bang phan
mém thong ke Cropstat 7.2 (IRRI, 2007). Phan tich
phuong sai (ANOVA) dé phat hién su khac biét gitra
cac nghiém thtc. So sanh céc gia tri trung binh bing
phuong phép kiém dinh Duncan.

3. KET QUA THAO LUAN

3.1. Phat trién quan thé lai dau phong

311 Da dang nguén gen trén cdc giong diu
phong bo me

Viec chon giéng dau phong tmg dung MAS da
dem lai nhitng thanh cong nhat dinh trong thoi gian
gan day nhu: rut ngan thoi gian chon tao, chon duoc
cac giong khang voi diéu kién bat loi, giong khang
bénh, giong pham chat. Do d9, cac giong lua bo me
(HATRI 01DP va HATRI 02DP) duoc phan tich kiéu
gen xem xét co6 mang gen mang kich thudc hat to,
déng thoi, danh diu phan t cic gen lién quan dén
cac thanh phan nang suit va ning suat. Ba muoi lam
chi thi phan t& duoc st dung dé danh gia da dang di
truyén gitra cac giong lia b6 me, nhung chi c6 22 cho
da hinh véi bo me: bao gom 2 chi thi phan ti Aradu-
A07-1148327 va Aradu-A07-1316694 duwoc danh dau
gen quy dinh gen kich thudéc ctia hat dau phong (va
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20 chi thi SNP va 2 chi thi SSR lién quan dén cac Trén bo me duoc danh gia véi cac chi thi da hinh
thanh phan ning suit va nang suat). trude khi lai tao dé phat trién quan thé cho cac cip
lai. Ghi nhin nhu hinh 1.
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Hinh 1. Két qua da hinh ctia cic giong bd me véi cac chi thi cho gen lién quan 15 chi thi
(Aradu_A07 213561, Aradu_A07 461044, Aradu_A07 1010809, Aradu A07 1128444, Aradu A07 1136308,
Aradu_A07_1148327, Aradu_A07_1316694, Aradu_AO07_ 1719722, Aradu_A07 2243243, Aradu A07_ 2316522,
Aradu_A07_ 2390033, Aradu_A07_ 2557764, Aradu A07_ 4506062, Aradu_A07 4621636 va GM 1494) phin tir
trén bon giong diu phong : trén gel polyacrylamide voi nhudm nitrat bac.

Ghi chu:M. DNA lamda 1: HATRI 01 DP; 2: HATRI 02 DP; 3: HATRI 03bP; 4: MD 17

3.1.2. Phét trién quan thé lai 50 cay F,, ba muoi hai cay da duoc tim thdy mang ca

Céc hat giong bé me duoc trong tai nha Iudi cia  hai alen b6 me trong tinh trang di hop ttt. Cac cay thé
Vien HATRI va két qua 1a thu duoc 18 cay F,. Trong heé F,, F,, F;, F, duoc tao kiéu gen véi cac diém danh
d6, 12 cay duoc xac dinh 1a giong lai thuc st mang cd  dau va bon cay cudi cung da duoc xac dinh 1a dong
alen di hop tix tir b6 me nho chi thi phan t. Muoi hai  hop ttt cho ca cac alen véi kich thuwoc hat to (Hinh 2,
ong s6 3,4vab).

2 3 4 5 6 7 & 9 10 M1 1213 14 16 16 117 18
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Hinh 2. San phdm PCR ctia quan thé F1 (A) va F2 (B) duoc danh gia bang chi thi phan t&r GM 1494. Lién két
voi gene kich thuéc hat trén nhiém sic thé A07, vi tri hai bang 220bp (HATRI 01DP) va 200bp (HATRI 02DP)
trén gel agarose 3%

Ghi chu: P1: HATRI O1DP: P2: HATRI 02DP. 1-50 14 cdy lai F,

Theo Mounirou va ctv (2020), gen chi thi hat to ZOpr va 220bp (Hinh 2). O kich ttludc 220bp, cac
tren dau phong duoc kiém soat béi gen chinh dinh vi giong HATRI 01DP, HATRI 02D P thé hién bang hinh
trén nhidm séc thé A7 lien két véi chi thi Aradu-A07- @ Vi tri ndy, day cung la kich thude clia gen cho hat
1148327 va Aradu-A07-1316694. Do d6 dimg hai chi to- Cac giong HATRI O1DP cho bang hinh & kich
thi SNP 1a Aradu-A07-1148327 va Aradu-A07-1316694 ~ thudc 200bp trén quan thé F1, F2 (Hinh 2A va 2B).
va chi thi GM 1494 @€ kiém tra gen lién quan voi 3.1.3 Ung dung chi thi phan t ddinh diu trén
kich thudc hat. Voi chi thi GM 1494, két qua khuéch  qudn thé' F,
dai PCR cho bang hinh & hai kich thuéc khac nhau
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Gene lién két chat trén nhiém sic thé A07 duoc
danh ddu béi marker phan tir Aradu-A07-1148327.
Gene nay c6 lién két voi nhom kich thuéc hat
(Mounirou va ctv (2020). Dung chi thi phan tk
Aradu-A07-1148327 trén quan thé F, dé danh gia va
chon loc ning suat cao ctia dau phong. Cac dau hiéu
lien két voi locus ning suit trong quan thé HATRI
01bP x HATRI 02DP da duwoc phat hién & cha me
HATRI 01BP x HATRI 02DP cho da hinh véi chi thi
Aradu-A07-1148327. Marker Aradu-A07-1148327 duoc
stt dung lam marker danh ddu c6 kich thudc 1a 200-
210bp va duoc diung lam khuon DNA dé thiét 1ap cac

cap primer dic hiéu. Trong quan thé ghi nhan véi 50
cay (Hinh 3), trong d6 c6 13 dong c6 dang di hop.
Cac dong mang gen di hop tix (7, 8, 9, 10, 11, 12, 13,
14, 15, 16, 17, 18, 19) (chiém 26%), xuat hién véi hai
bang co kich thudc 200bp - 210bp twong tng véi bo
me cho thdy su bién dong cta kich thudc hat trén
giéng dau phong. O vi tri band dong s6 5, 6, 20, 21,
29, 30, 31, 32, 33 va 43 chi xudt hién mot band twong
tng voi vi tri P2 ( HATRI 02DP) mang gen hat to.
Trai lai, & vi tri band con lai xuat hién 1 bang tuong
tng voi vi tri PLHATRI 01DP) mang gen hat nhd.

Hinh 3. San phdm PCR ctia quin thé F;, chi thi phan tit Aradu-A07-1148327 trén 50 dong lién két véi gene kich
thuéc hat trén nhiém séc thé A07, vi tri hai bing 210bp (HATRI 01DP) va 200bp (HATRI 02D0P), trén trén
gel agarose 3%. Cit boi enzyme Hinf1

Ghi chu: P1: HATRI OIDP: P2: HATRI 02DF; 1-50 I4 céy lai F;

Tuong tu két qua san phdm PCR trén hinh 4 v6i
chi thi phan tr Aradu-A07-1316694 ghi nhan tir quan
thé HATRI 01DP x HATRI 02DP c6 9 cay dong hop
tir cung voi alen cia HATRI 02DP. Két qua san pham
PCR cho thdy c6 2 ca thé & vi tri 7 va 47 c6 cung kich
thuéc voi HATRI 02DP tuwong tng véi kich thudc
250bp. C6 17 ca thé & vi tri s6 5, 33, 34, 35, 36, 37, 38,

5 6 7 3,5 18 0 12 13 M 15 16 17 18 .19 20 21 22 13 24 25

39, 40, 41, 42, 43, 45, 46, 48, 49, 50 c6 cung kich
thudc voi HATRI 01DP voéi 300 bp. Cac ca thé con lai
mang kiéu gen di hop t co cung kich thudc véi bo
va me. Nhu viy qua hai chi thi phan t& (Aradu-A07-
1148327 va Aradu-A07-1316694) trén quan thé cho
thdy thé hé F; van con phan ly kha cao tir 26-60% cho
hai chi thi phan tit trén theo thi tu .

26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 45 SO
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Hinh 4. San phdm PCR ctia chi thi phan tir Aradu-A07-1316694 trén 50 dong lién két véi gene trén nhiém séc thé
A07, vi tri hai bing 300bp (HATRI 01DP) va 250bp (HATRI 02DP), trén gel agarose 3% Cit boi enzyme EcoRV

Ghi chu: M: Id marker chudn; P1: HATRI OIDP: P2: HATRI 02DF: 1-50 I3 cdy lai F;

3.2. Chon loc c4c quan thé héi giao thong qua
lap ban @6 GGT

3.2.1 Chon loc cdc c4d thé F,cua quén thé lai can
giao

Quén thé F, cta ciap lai HATRI 01DP/HATRI
02DP cho tu thu tiép tuc va chon loc thé hé F,. Trong
quan thé F, chon loc 27 dong dé danh gia kiéu gen
thong qua ban d6 nhiém sic thé nhom A07 trén timg
cay ban d6 GGT (Graphical genotyping) 1a phuong
phap cho phép thé hién cac alen dong hop troi, dong
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hop lan, di hop ctia mot quan thé. Ban @6 GGT giup
dé dang nhan biét duoc kiéu di truyén cta cac con lai
trong quan thé so voi doan gen so voi b6 va me. Ban
dd GGT duoc xay dung trén nén ting HATRI
01DbP/HATRI 02DP & thé hé F,. Trén ban d6 nay,
gen quy dinh tinh trang kich thuéc hat duwoc danh
dau béi 22 chi thi phan t trén nhiém sic thé so A07,
khoang cach di truyén tir 0-50,8 cM. Cac ca thé con
lai duoc Ira chon phai mang gen dong hop troi trén
viung di truyén nay.
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Hinh 5. A. Su da dang di truyén thé hé F, trén quan
thé lai hoi giao HATRI 01DP/HATRI 02DP trén
nhém 7 ctia dau phong; B. Cac dong mang kich

thuede clia hat nhéan teong ting theo thik tw tir 1-27

Chii thich: mau xanh duong: kiéu gen theo ciy
bo (HATRI 02PP), mau do: kiéu gen theo cdy me

(HATRI 0IPP), mau xam: kiéu gen di hop ti, khung
mau xanh 4 cdy: ddnh dau cdc c4 thé diroc Ira chon,
1-27: cdc cd thé cua quan thé HATRI 0IDP/HATRI
02ppP

Qua ban do GGT & hinh 5 cho thdy 4 ca thé co
100% cac ving gen trung hop voi ca thé bo (HATRI
02 bP), mang gen muc tieu. Céac ca thé duoc chon la
14 (F2-4-10-1-1-14); 20 (F2-18-11-26-19-20); 21 (F2 -105-
3-1-6-21); 22 (F2-215-75-86-35-22). Diéu nay ghi nhan
rang trén 4 dong thé hée chon tit F, toi F, da c6 su
déng nhat vé doan gen mang kich thuéc hat to va
nhd trén cac dong nay. Riéng hai c4 thé 23 (F2-5-100-
8-194-23) va 24 (F2 - 6-100-4-1-8-10-24) ghi nhan
chiém 95,2% s6 lugng hat to nghiéng vé giong bo
HATRI 02DP. Hai ca thé nay tiép tuc duoc chon & thé
hé F; dé tao dong thuan.

3.2.2. Pdnh gid kiéu hinh cua to hop lai HATRI
0IDP/HATRI 02DP trén quan thé Fy

Bang 1. Kich thuéc hat, khdi lugng 100 hat va niing sudt trén cic dong dau phong trong tai Tra Ca (Tra Vinh)
Chiéudai | Chiéurong | Khéiluong | Nang suat
Chiéu dai ci | Chiéurong | ctia hat ctia hat nhan 100 hat hat
Dong dau phong lac (mm) |culac (mm) | nhan (mm) (mm) (gram) (g/bui)
14 (F2-4-10-1-1-14) 38,8b 21,2a 19,9b 11,1a 60,2b 40,7b
20 (F2-18-11-26-19-20) 41,1a 25,6a 20,2a 12,3a 65,8a 45,8a
21 (F2 -105-3-1-6-21) 39,9b 22,9a 19,9b 11,2a 62,3b 44 .5a
22 (F2-215-75-86-35-22) 36,7b 22,2a 15,6b 10,2a 61,2b 40,9b
23 (F2-5-100-8-19-4-23) 34,3b 19,9b 15,6b 10,0a 59,5¢ 38,4c
24 (F2 - 6-100-4-1-8-10-24) 37,8b 21,1b 15,9b 11,2a 53,5¢ 37,6¢
25 (F2-2-7-15-20-14-1-25) 32,2b 22,1b 17,8b 10,1a 52,4c 33,8¢c
P1 (HATRI 01DP) 21,2c 14,5¢ 16,5¢ 9,8b 42,2d 28,0d
P2 (HATRI 02DP) 36,5b 22,1b 18,8b 10,0a 60,4b 40,5b
M17 (d6i chimg ) 31,2b 22,1b 17,8b 10,9b 53,6¢ 33,7c
Cv% 9,2 1,1 49 1,22 1,38 4,62

Céc dong sau khi danh gia bing chi thi phan ti
tiép tuc trong cho phan ly thé hé F8. Kich thuéc hat
ctia cac dong duoc chon lua & ngoai dong trén co s&
phan tich kiéu hinh ctia cac thé hé. Trong cac thé hé
tiép tuc cho ty thy, & thé hé Fg ghi nhan cac chi tiéu
chiéu dai, chiéu rong ct va hat lac, thu duoc két qua
déu c6 y nghia thong ké. Hau hét cac dong cho thay
st khac nhau va déu co kich thuoc ¢t va hat cao hon
do6i chimg. Trong do6, dong c6 chiéu dai ca va hat 16n
nhat 1a dong s6 20 (F2-1811-26-19-20), ké dén 1a 21
(F2 -105-3-1-6-21). Dong c6 hat to nhat 1a dong s6 20
(F2-18-11-26-19-20) v6i chiéu dai hat 20,2 mm va
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chiéu rong hat 1a 12,3 mm. Dong c6 khéi luong 100
hat cao nhat 1a dong 20 (F2-18-11-26-19-20), ké dén 1a
21 (F2 -105-3-1-6-21) . Hai dong 24 (F2 - 6-100-4-1-8-10-
24) va 25 (F2-2-7-15-20-14-1-25) c6 khoi luong 100 hat
thap hon giong do6i chung (MD 17) va HATRI 02DP
nhung van cao hon giong me la HATRI 01DP. Nang
suat cta hai dong 24 (F2 - 6-100-4-1-8-10-24) va 25
(F2-2-7-15-20-14-1-25) cao hon ca giong bo, me va
giong doi ching.

4. THAO LUAN

Muc tiéu ctia mot chuong trinh nhan (chon tao)
giéng cay trong 1a tao ra sy thay ddi va chon (cac)
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kiéu gen mong muén dé gieo trong hodac cho muc
dich chon giéng. Dau phong 1a mot loai cay trong tu
thu phan cao, trong qua trinh chon tao giong dap tng
nhu cau ctia san xudt thuong doi hdi cac ky nang dac
biét va co thé ton thoi gian. Trong nhitng nam gan
day, viec phat hién ra cac chi thi phan tir da hinh
(SNP) két hop véi cac cong nghé gidi trinh tr gen
phat trién da dan dén mot sy cai thién dang ké trong
cac quy trinh 1ap ban dé gen tot (Varshney va ctv.,
2009). Nang suat ctia dau phong duoc kiém soat vé
mit di truyén béi cac yéu to da gen. Lap ban do do
phan giai cao cua loci dinh lwong (QTLs) véi cac
diém danh dau duoc lien két co thé tao diéu kién
thuan loi cho viéc lua chon hé tro danh dau trong
chon giong cho cac dac diém muc tiéu. Trong nghién
ctru hién tai, véi quan thé giong HATRI 01DP hat nhé
lai véi giong HATRI 02 DP cho hat to va dai cé cai
thién, gitp cho cay dau cirng hon. St dung dé xay
dung ban dé GGT dua trén chi thi phan tr 22 loci va
kéo dai chiéu dai 50,8 cM. Qua ban d6 GGT & hinh 5
cho théy 4 c4 thé c6 100% cac ving gen tring hop voi
ca thé b6 (HATRI 02 DP), mang gen muc tiéu hat co
kich thudc to (15,6-20,2mm). Cac ca thé duoc chon 1a
14 (F2-4-10-1-1-14); 20 (F2-18-11-26-19-20); 21 (F2 -
105-3-1-6-21); 22 (F2-215-75-86-35-22). Diéu nay ghi
nhan rang trén 4 dong thé hé chon tit F, téi Fy da co
st dong nhat vé doan gen mang kich thuoc hat to va
nho trén cac dong nay. Cac chi thi phan tr dugc danh
d4u va tim ra duoc cac phat trién nhiam vao loci SNP
lién quan dén giong hat to va nho ctia dau phong cho
su phan ly tot va ti 1é di hop tir cao 1a chi thi Aradu-
A07-1316694.

5. KET LUAN

- Pa xac dinh duoc su ¢6 mat gen quy dinh kich
thudc ctia hat trén cay dau phong trong quan thé F,
va F, ctia t6 hop lai HATRI 01DP/HATRI 02DP.

- C6 su da hinh trén 22 chi thi dinh vi kich thuéc
hat trén nhiém sic thé A07. Dua vao ban d6 GGT
giup dé dang nhan biét duoc kiéu di truyén cta cac
con lai trong quén thé c6 doan gen so v6i bé va me
trong thé he F, ciia t6 hop lai HATRI 01DP/HATRI
02DP. Thong qua 22 chi thi phan t& trén nhiém sic
thé A07, da x4c dinh duoc doan di truyén voi khoang
cach tur 0-50,8 cM. Pa thu duogc 4 dong cé chia 100%
ving gen trung hop voi ca thé bo (HATRI 02DP),
mang gen muc tiéu kich thuéc hat to.

- Hai ca thé duoc chon loc sau khi danh gia kiéu
gen va kiéu hinh c6 kich thuodc hat to va niang suat
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cao la: 20 (F2-18-11-26-19-20), ké dén 1a 21(F2 -105-3-
1-6-21).
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APPLICATION MARKER ASSISTED SELECTION IN BREEDING IMPROVEMENT FOR
SEED SIZE ON PEANUT (Arachis hypogaeal)
Nguyen Thi Lang, Le Minh Khang, Nguyen Thi Hong Loan,
Nguyen Van Huu Linh, Nguyen Thi Khanh Tran, Le Hoang Phuong
Summary

Seed size and quality are important for breeding and production, thus, a more mechanistic understanding
of pod development and seed maturation would benefit the improvement of these traits. During pod
development, seed filling plays an important role due to the translocation of organic and inorganic
compounds and is an important yield component. The rapid development of peanut marker technology,
great progress has been made in understanding the increase seed size in peanut, and a series of functional
markers has been developed for seed size gene and breeding new peanut varieties in recent years. This
paper mainly apply GGT from popualtion F, from HATRI 01DP/HATRI 02DP. There is a polymorphic on
the three seeds size positioning test is Aradu-A07-1148327, Aradu-A07-1316694 and GM 1494; on
chromosome A07. According to the GGT map, it is easy to identify the genetic pattern of the hybrids in
populations compared to the genomic of father and mother in the generation HATRI 01DP/HATRI 02DP
in the F, generation. Adopted by 20SNP and two SSR marker on chromosome number A07, the genetic
distance from 0-50.8 cM. The selected individuals must carry a superior co-gene on a chromosome that
has 4 individuals with 100% of the genes that large seed size with (HATRI 02DP), carrying a large size
seed target gene. The selected 4 lines as: line F2-4-10-1-1-14; F2-18-11-26-19-20; F2 -105-3-1-6-21; F2-215-75-
86-35-22. However after evaluated Fy and compared phenotype and genotypic only two lines 20 (F2-18-11-

26-19-20); and line 21 (F2 -105-3-1-6-21) good for selected size seed.
Keywords: Genetic breeding, GGT, seed size, peanut, single-nucleotide polymorphism (SNP) markers,

simple sequence repeat (SSK) markers.
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PDANH GIA DA DANG DI TRUYEN MOT SO GIGONG CAM
BIA PHUONG O VIET NAM BANG CHI THi SSR
Le Thi Thu Trang!", Khudt Hiru Trung?, Pam Thi Thu Hal,

TOM TAT

Kiéu Thi Dung? L4 Tuidn Nghia!, Hoang Trong Canh'

Nghién ctu thiét 1ap tieu ban ADN ctia tap doan 36 giong cam dia phuong, st dung 30 chi thi SSR dé nghien
ctru da hinh gitra cac giong cam. Két qua cho thdy téng so alen phat hién tai 30 locut 1 95 alen khac nhau,
trung binh 3,17 alen/locut. Hé s6 thong tin da hinh ctia mdi (PIC) dao dong tir 0,31 (Ci07B09) dén 0,84
(AG14), trung binh 0,58 va muc do twong dong di truyén trong khoang tir 0,59 dén 0,81. Tai muc tuong
déng di truyén 0,59, cac giong cam nghién cttu chia lam 2 nhém: nhém I gom 28 giong c6 muc tuong dong
di truyén ttr 0,598 dén 0,81; nhom II gdm 8 giéng c6 miic twong dong 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. Cac két qua thu duoc c6 y nghia trong cong tadc nhan dang giéng phuc vu cong tac bao ton ciing

nhu chon loc giéng cam & Viét Nam.

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

1. M0 BAv

Cay an qua c6 mui (Citrus) 1a loai cay an qua co
gi4 tri dinh duong va kinh té cao, duoc trong & nhiéu
nudc trén thé giodi voi téng san luong qua dat khoang
158,9 triéu tan vao nam 2019 (FAOSTAT, 2020). Viét
Nam nam & trung tam phat sinh cta rat nhiéu giéng
cay an qua c6 mui (Vo Van Chi, 1997). Trong nhiing
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 dé dién
tich cam dat 54,4 nghin ha, san luong 488 nghin tin
(Cuc Trong trot, 2020). Tuy nhién, c4c giong cam co
chat luong cao, phtt hop véi thi hiéu nguoi tiéu ding
trong nudc va cé tiém nang dé xuat khiu van con
han ché. Cong tac nghién cttu vé chon tao giong can
tap trung va dau tu nhiéu hon ntta. Do d6, viec
nghién cttu da dang ngudén gen cam dia phuong
khong chi c6 y nghia trong bao ton ma con cé y
nghia lya chon vat liéu cho chon tao gidng cam chat
Iwong cao & nuoc ta.

Trinh tw 1ap lai don gian (SSR - simple sequence
repeat markers) duoc st dung kha phd bién dé phan
tich da dang di truyén cac loai thudc chi Citrus & muc

" Trung tam Tai nguyén thuc vat
?Vién Di truyén nong nghiép
"Email: lethutrang2810@gmail.com
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do quan thé, cung loai va khac loai. Uu diém cta loai
hinh 1a danh gid nhanh chéng, chinh xac, cho da
hinh cao va én dinh (Froelicher et al, 2008). Tat ca
cac nghién cttu vé cay c6 mui clia 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 et al. (2016);
Ahmed et al (2017); Nguyén Thi Tuyét va cs. (2018)
déu cho thay chi thi SSR duoc stt dung dé xac dinh
moi quan hé di truyén & nhom cay c6 mui la hieu qua
nhat. Bai viét nay trinh bay két qua nghién ctu da
dang di truyén gitta 36 giong cam dia phuwong bing
chi thi SSR nham tao ra co s¢ dit liéu thong tin & mic
do phan tir phuc vu cong tac phan loai, bao ton, chon
tao giong, khai thac va sit dung ngudn gen cay an
qua ban dia quy ctia Viét Nam.
2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vatlieu

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

- 30 chi thi SSR duoc dinh vi trén hé genome céy c6
mui voi thong tin vé trinh tu, kich thudc, nhiet 6 gin
moi da duoc cong bo tréen NCBI duoc st dung dé danh
gia da dang di truyén.
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Bang 1. Danh sach cac miu giong cam sit dung trong nghién ctu

TT] hIiileu Tén mau giong I\{[il:loglagsc TT hIiileu Tén mau giéng I\{[iioglagsc
1 | C1 | Cam Tay Giang Quang Nam | 19 | C19 | Cam Chanh Ha Giang
2 | C2 | Cam Xoan Poéng Thap | 20 | C20 | Cam Chép Nghé An
3 | C3 | Cam Sanh béngThap | 21 | C21 | Cam chua Nghé An
4 | C4 | Cam Xa Doai Nghé An 22 | C22 | Cam Voi Nghé An
5 | C5 | Cam Song Con Nghé An 23 | C23 | Cam mat Nghé An
6 | C6 | Cam Van Du Nghé An 24 | C24 | Cam Van Du lun Nghé An
7 | C7 | CamBu Ngheée An 25 | C25 | Cam Nam DPong 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 Duong 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 phéap nghién ciru

- M4u 14 duogc thu thap va tach chiét ADN téng
s6 theo phuong phap CTAB cta cta Doyle JJ atf el
(1990) c6 cai tién va kiém tra néng do bing phuong
phap dién di trén gel agarose 1% va may nanodrop
Lite.

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

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

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

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

2.3. Thoi gian va dia diém nghién ctru

Thoi gian nghién cttu: nam 2019.

bia diém nghién ctu: Phong thi nghiém cong
nghé sinh hoc, B6 mon Pa dang sinh hoc nong
nghiép, Trung tim Tai nguyén thuc vat, xa An
Khanh, huyén Hoai Duc, TP. Ha Noi.

3. KET QUA NGHIEN CUU

3.1. Lap tiéu ban ADN cilia cac mau giéng cam
nghién ctru

Céac mau 14 non ctia 36 giong cam duoc st dung
dé tach chiét ADN téng so, két qua thu dugc cac mau
ADN tdng s6 c6 do tinh sach nidm trong khoang 1,8 -
2,0 va néng d6 kha cao tir 154,7 - 571,1 ng/yl, hoan
toan dap tng duoc yéu cau cho phan tng PCR.

Téng s6 30 tieu ban ADN ctia cac gidng cam &
cac locut SSR duoc thiét 1ap voi 95 alen, tai méi locut
s6 alen da hinh bién dong tir 2 dén 6, trung binh 1a
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3,17 alen/locut. C6 8 cap moéi cho 2 alen (CAC23,
Ci02F07, Ci07B09, Ci07D10, Ci07E06, Ci08A10,
GT03, NTCP9), 14 cap moéi cho 3 alen (dién hinh
nhue Ci01C07, CT02, CiBE0105), 4 cap moéi cho 4
alen (AG14, Ci06A05b, CiBE0246, CiBE2016), 3 cap
modi cho 5 alen (CiBE1500, CiBE1098, CiBE1137) va e
riéng cap mdi CiBE2165 cho 6 alen. Tai méi locut, CEES58LE8555658 5055000888 808860E83868
kich thuéc cac alen thu duoc trong tap doan cam
bién thién tir 6bp (Ci07D10, Ci07B09) dén 50bp
(Ci01C07, mCrCIR06A03). Tai 17/30 locut SSR co
xuat hién alen di hop t chiém ti 1e 56,67% (dién hinh
nhu AG14, ACT09, CIBE2165). T4an so alen phé bién
tai méi locut dao dong tir 30% dén 80,56%.

Hinh 1. Anh tiéu ban ctia 36 miu giéng cam nghién
ctru véi méi AG14 va CT21
Ghi chu: Thang ADN 50bp, C1-C36: l4 ki hiéu
cdc mau giong cam ¢ bang 1.

Bang 2. Da hinh céc locut SSR ciia cic gidng cam nghién ciru

I T R s T R
1 AG14 4 143 - 170 38,10 0,84
2 ACT09 3 165 - 200 96,41 0,59
3 CAC23 2 250 - 275 55,56 0,49
4 Ci01C07 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 95,32 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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