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Creation of F1 populations as prebreeding materials to characterize
the role of QTLY for yield-related traits in Vietnamese local rice collection
Vu Thi Nhien, Ta Kim Nhung, Stefan Jouannic,
Le Hung Linh, Pham Xuan Hoi, Tran Khanh Van,
Tran Vu Hang, Pham Thi Mai, Le Thi Nhu, Khong Ngan Giang
Abstract

Grain yield is one of the most important indexes in rice breeding, which is controlled by quantitative trait loci (QTLs).
Recombinant inbred line populations (RILs) have been widely used to discover QTLs in rice genome-wide, with
hundreds of yield-related QTLs. In this research, F1 populations were created as prebreeding materials to develop
RILs populations for validation of new QTL deriving from GWAS analysis for yield-related traits in Vietnamese
local varieties. Four F1 populations were obtained from 4 crossings between 2 groups of rice displaying contrasted
panicle structures, low branched versus high branched. Twelve SSR markers were tested for checking F1 lines, among
them 7 SSR markers gave polymorphisms between parent lines. Therefore, 51 F1 lines selected by 7 SSR markers can
be used as prebreeding materials to evaluate the role of the candidate QTL.
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NGHIEN CUU CHUYEN CAU TRUC GEN 358:GmNAC004
VAO GIONG PAU TUONG PT22 THONG QUA CHUNG KHUAN
Agrobacterium tumefaciens EHA101
Nguyén Vin Bong!, Nguyén Anh Vi,
Lé Thi Mai Huong', Nguyén Trung Anh'
TOM TAT
Trong nghién ctiu nay, gen GmNAC004 dugc st dung dé€ bién nap vao 3029 mau ntiald mam ctia giéng dau tuong
DT22 thong qua ching khudn A. tumefaciens EHA101 mang vector pZY101::35S::GmNAC004. Két qua bién nap cho
thdy, ty 1é miu tao da choi dat 69,56% va ty 1é mau s6ng sot sau chon loc dat 3,84%. Phan tich ciy dau tuong téi sinh
sau qud trinh chuyén gen da thu dugc 18 dong, viia khéng thudc trit co dong thoi ciing duong tinh véi phéan tich

PCR, dat hiéu sudt chuyén gen 0,59%, 18 dong nay déu c6 bi€u hién gen & thé hé T .
Tu khoa: Agrobacterium tumefaciens, chuyén gen, 35S::GmNAC004

L. DAT VAN DE

Cacyéu t6 phién ma NAC (NAM, ATAF va CUC)
da dugc bao cdo la ting cuong kha nang chong chiu
cua ciy trong do6i véi cac diéu kién bat thuan nhu
han, méan va lanh (Tran et al., 2010). Cac nghién ctiu
sau vé yéu t6 NAC trén mot s6 cy trong da dua ra
gia thuyét la it nhét c6 105 yéu t6 phién ma NAC &
cay Arabidopsis, 140 & cay laa, 205 & cay d4u tuong
va 152 & cay thudc la (Fang et al., 2008; Mochida et
al., 2009; Ooka et al., 2003; Rushton et al., 2008).

Trong nhém gen GmNAC, gen GmNAC004 la mot
trong nhting gen diéu khién lién quan dén kha ning
chiu han, man va lanh c6 kha ning biéu hién manh
(Tran et al., 2009). Lan dau tién, nghién ctu vé siéu

biéu hién ctia 2 cdu tric pGreen-P35SGmNAC003 va
pGreen-P35S-GmNACO004 trén cay Arabidopsis dugc
cong bo (Truyen et al., 2014). Cac cay Arabidopsis
biéu hién gen GmNAC004 cho thdy sy gia ting s6
lugng va chiéu dai ré trong diéu kién khong han va
duy tri s6 lugng va chiéu dai ré dudi diéu kién han
nhe so v6i ciy d6i chiing, trong khi cay bién d6i gen
GmNAC003 khong cho thdy bt ky phan ting nao.
Cho t6i nay, tit ca cac cong trinh bi€én nap gen
vao d4u tuong méi chi thanh cong trén giong mo
hinh nhu G. max TJack, Williams. Do cé su khac
biét vé ngudn gbc nén hau hét cac giong mo hinh
kho ra hoa két qua tai Viét Nam. Nguyén Van Dong
va cong tac vién (2017) da nghién ctiu chuyén gen
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GmNACO004 vao giong dau tuong DT22 st dung
promoter RD29A va xac dinh dugc 8 dong co két
qua PCR duong tinh v6i gen dich & thé h¢ T véi
hiéu suét chuyén gen dat 0,28%. RD29A dugc xac
dinh la m¢t promoter cam ting véi cac diéu kién moi
trudng bat lgi nhu han, mdn va lanh, trong khi 35S
14 promoter co dinh tham gia diéu khién qud trinh
bi€u hién gen & hau hét cacloai m6 khéc nhau trong
nhiéu giai doan phét trién ctia sinh vat. Promoter 35S
1a mot promoter cdu tric manh, gay ra mic do cao
trong su biéu hién gen & thuc vat va c6 kha nang
kich hoat su hoat dong ctia cac gen thuc vat hodc
gen ndi sinh.

Nhidm ting cuong mic do bi€u hién gen va
ning cao hiéu suit chuyén gen GmNAC004 & dau
tuong, nghién ctiu chuyén céu tric promoter:gen
358:GmNAC004 vao giong dau tuong DT22 thong
qua vikhuén A. tumefaciens EHA101 dugc tién hanh.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciiu

- Vit liéu thuc vat: Giong du tuong DT22 (Trung
tam Nghién ctiu va Phat tri€én Dau d6 - Vién Cay
luong thuc va Cay thuc phdm chon tao).

- Vatliéu di truyén: Chung vikhuan A. tumefaciens
EHA101 mang vector pZY101::35S::GmNAC004
chtta gen chiu han GmNACO004 va gen chi thi chon
loc thuc vét bar - khang glufosinate (Hinh 1), hién
dang dugc luu git tai Phong Thinghiém Trong diém
Cong nghé T¢ bao thuc vat (Nguyén Van Dong va
ctv., 2012).

LA

BamHI GmNACO004 Ascl

pZY:CaMV358 -

Hinh 1. So d6 vector pZY101::358::GmNAC004
2.2. Phuong phap nghién ctu

2.2.1. Phuong phdp bién nap

Phuong phap tao vat liéu vo trung va phuong
phdp chuyén gen vao cdy ddu tuong theo quy
trinh ctia Zhang va cdng tac vién (2004) c6 cai tién
(Nguyén Vin Dong va ctv., 2012).

2.2.2. Phan tich cdy chuyén gen

- Sangloc cay chuyén gen T va T, thong qua xtt ly
v6i thudc trii co basta: Nhdm Iya chon nhiing dong
dau tuong dong hop ti cho cic thi nghiém danh gia
ti€p theo ngoai dong rudng, cay con T va 30 - 35
cay T, cia m6i mot dong T, tuong ting sau khi trong
trong bau dit dugc 2 tuén tudi da phét sinh 3 - 5
la that dugc st dung trong thi nghiém phun basta
(chtta 2% glufosinate). Nong d¢ basta st dung dé
chon loc la 100 mg/l. Thi nghiém phun basta dugc
tién hanh 1dp lai 2 14n, mdi lan cach nhau 3 ngay.
Nhiing ciy con séng sét sau 2 lan phun basta dugc
tiép tuc chdm soc lam vat liéu cho nhiing phén tich
danh gia tiép theo.

- Phan tich PCR: Tach chiét ADN téng s6 theo
phuong phap ctia Doyle va cong tac vién (1987)
c6 cai tién. Tién hanh phén tich PCR véi cdp modi
BAR-F78/ BAR-R506 dic hiéu cho gen bar va cdp
moi 2X358-F/ RB-R dédc hiéu cho gen GmNAC004
(Bang 1). Chuong trinh phan ting chung ctia 3 cap
moéi la 95°C/5 phat, 95°C/30 giay, 57°C/30 gidy,
72°C/90 giay, ldp lai trong 35 chu ky, 72°C/10 phut,
két thic 4°C. San phdm PCR dugc kiém tra bing
dién di trén gel agarose 1%.

Bang 1. Trinh ty cac doan moi
st dung trong nghién ctiu
TT | Tén moi Trinh ty moi
BARR506 5-CTGAAGTCCAGCTGCCAGA-3’
BAR-F78  5-CCACTACATCGAGACCAGCA-3’
RB-R CTTTTCTCTTAGGTTTACCCGCCA
2X355-F | TGCTCCACCATGTTGACCTGCA

N O S

- Céc chi tiéu theo doi va danh gia:
Ty 1é¢ miu ddu tuong SO mau phit sinh da chéi

. x 100
da choi (%)

Tong s6 mau lay nhiém
Tylesongsot  _ S6 mau s6ng sot sau chon loc 100
S6 mau dua vao chon loc

Hiéu sutbiénnap SO cdy duong tinh véi PCR
0théhé T (%)  Tong s6 mau lay nhiém ban dau

sau chon loc (%)

x 100

I11. KET QUA VA THAO LUAN

3.1. Chuyén cau truc 358::GmNAC004 vao giong
dau tuong DT22

Két qué bién nap cdu tric 35S::GmNAC004 vao
3029 mau nta la mam cho théy, ti 1é mau bién nap
tao da chdi dat 69,56 %, ti 1é mau séng sét sau giai
doan chon loc dat 3,84 %, s& cay chuyén gen thé
hé¢ T, song s6t khi dua ra moi trudng ty nhién thu
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dugc 1a 57 cay. Nhu vay, so v6i két qua bién nap
cdu truc gen RD29A:GmNAC004 vao gidng dau
tuong DT22 cta Nguyén Vin Dong va cong tic vién
(2017), ¢d ty 1é mau phét sinh da choi dat 64%, ty 1é

mau phat sinh da chdi ctia nghién ctiu nay cao hon.
Két qua bién nap dugc thong ké chi tiét va danh gid
thong qua cac chi tiéu quan tam dugc trinh bay tai
bang 2, hinh 2.

Bang 2. Két qua bién nap cu tric 35:GmNAC004 vao giong dau tuong DT22

Thi $6 lugng mau Tilé miu ;I'i 1é I’né‘iu S6 ce}y Séj cay sé’ng
nghiém ccm SIM SEM RM da choi song sét sau ra dat, sot sau khi
(%) chon loc (%) song sot phun basta

1 300 200 115 9 66,67 4,50 8 2

2 250 190 160 9 76,00 4,74 7 3

3 300 230 220 11 76,67 4,78 10 5

4 300 277 265 10 95,33 3,61 10 2

5 240 180 143 7 75,00 3,89 3 0

6 300 290 145 13 96,67 4,48 10 4

7 250 150 135 2 60,00 1,33 1 0

8 119 28 20 2 23,53 7,14 0 0

9 350 190 110 2 54,29 1,05 0 0

10 230 120 113 8 52,17 6,67 4 1

11 390 252 190 8 64,62 3,17 4 1

Tong s6 3029 2107 1616 81 69,56 3,84 57 18

Ghi chii: CCM: Méi trudng dong nudi cdy; SIM: Moi trudng tao da chéi; SEM: Moi trudng kéo dai chéi; RM: Mobi

trudng ra ré.

Hinh 2. Qua trinh chuyén cdu tric gen 35S::GmNAC004 vao giéng d4u tuong DT22
sti dung vi khuén A. tumefaciens EHA101 mang vector pZY101::35S::GmNAC004

Ghi chii: (A): Ndy mam hat; (B): Dong nudi cdy; (C): Nhan chéi; (D, E): Kéo dai chéi (F): Tao ré; (G): Cay con ra ddt.

Sau qud trinh bién nap, toan bd 57 cay chuyén gen
T, dugc nhém nghién ctu chon loc tiép véi thude
diét co basta nong d6 100 mg/1 va theo dugc doi 6
ngay sau khi phun basta 2 lan. Két qua phun basta
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da thu dugc 18 cay séng sot (Hinh 3) dugc tiép tuc
dung lam vat liéu cho thi nghiém phéan tich, danh gia
su c6 mat ctia gen chuyén bang phuong phap phan
tich sinh hoc phan tt.
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Hinh 3. K&t qua chon loc bang basta sau 6 ngay
clia cdc cay dau tuong chuyén cdu truc gen 355:GmNAC004 thé he T,

Ghi chii: (A): Cay ddu tuong DT22 khong chuyén gen; (B, C): Cay chuyén gen T,

3.2. Phan tich su c6 mit caa cdu trac gen
358::GmNAC004 trong genome cua dong diu
tuong chuyén gen

Tién hanh thu mau 14 ctia 18 ciy con chuyén gen
T, song sot sau khi phun basta dé tach chiét ADN
tong s6 phuc vu cho thi nghiém phén tich PCR. Két
qua phan tich dugc trinh bay trong bang 3.

Phén tich PCR sy c6 mit gen bar bang cap moi
BAR-F78/ BAR-R506, két qua cho thdy: d6i chiing
am va cay DT22 khong cho béng, d6i chiing duong
cho bing nét va r6 rang, cac ciy chuyén gen cho
bang cé kich thudc bang véi kich thude plasmid.
Téng s6 18 cay chuyén gen T, déu duong tinh véi
gen bar. Két qua dién di kiém tra san phdm PCR gen
bar dugc thé hién dai dién nhu hinh 4.

Bang 3. Két qua phan tich PCR cac cay dau tuong chuyén cdu tric gen 355:GmNAC004 thé he T

av da & Két qua phan tich PCR
$6 lugng miu Cay dau tlfo’ng ’chuyen q p phan’ N Hiéu sudt chuyén
x gen T sdng sot sau uong tin N
bién nap gen (%)
phun basta Gen bar Gen 358::GmNAC004
3029 18 18 0,59

M ) P 1 2 3 4 5

6 7 8 9 10 11 12 13 14

kb
S00ep
250bp

Hinh 4. Két qua dién di san phdm PCR sti dung cip moi BAR-F78/ BAR- R506
Ghi chi: (M): Marker 1kb plus genruler; (-): H,O; (P): Plasmid 35S:GmNAC004; (1-14): Cdy chuyén gen

358:GmNAC004 thé hé¢ T,

Tiép tuc phan tich PCR su c6 mit cta gen
GmNAC004 bang cip moéi 2X35S-F/ RB-R trong 18
cay chuyén gen T, c6 két qua PCR gen bar duong
tinh, két qua 18 ciy déu duong tinh véi gen quan
tam dat hiéu sudt chuyén gen 0,59 %. Cac bing thu
nhan dugc c6 kich thudc bing véi kich thude doi
chiing duong plasmid 35S::GmNAC004 (1400 bp).
bai chiing am nudc va DT22 khong xudt hién bing
chiing t6 phan ting khong bi nhiém va cdp mai st
dung ddc hiéu khong xuét hién bang ndi sinh. Két
qua dién di kiém tra san phdm PCR gen GmNAC004
dugc thé hién dai dién nhu hinh 5.

1'

Hinh 5. Két qua dién di san phdm PCR
st dung cdp mai 2X35S-F/ RB-R
Ghi chii: (M): Marker 1kb plus genruler; (P): Plasmid
358:GmNAC004; (-): H,O; (dc): Cay DT22 khong chuyén
gen; (1-5): Cay chuyén gen 35S:GmNAC004 thé hé T,
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Nhoém nghién ctiu da tién hanh gieo trong hat T,
ctia 18 dong T duong tinh PCR dé sang loc bing
phuong phap phun thudc diét co basta. Két qua ban
dau cho théy ca 18 dong déu c6 su phan ly vé kiéu
gen. Sau khi phén tich PCR cay so6ng sét sau khi
phun basta, két qua cho thdy 18 dong déu c6 su biéu
hién ctia gen chuyén & thé hé T, (Hinh 6, 7).

MOP41 2 3 4 5 6 7 8 9 d

T30bp
F00kp

250kp

Hinh 6. Két qua dién di san phdm PCR gen bar
clia céc ciy déu tuong chuyén ciu tric gen
358:GmNAC004 thé he T,

Ghi chi: (M): Marker 1kb plus genruler; (-): H,0;
(P4): Plasmid 35S/ GmNACO004; (1-9): Cay chuyén gen
358:GmNACO004 thé hé T (dc): Cay khong chuyén
gen DT22.

MM @1 2 34 35 6 78 910 1112 1BH

15006p :
1000y — Y

Hinh 7. Két qua dién di san phdm PCR gen
358:GmNAC004 ctia cac cay dau tuong
chuyén gen thé¢ hé T,
Ghi chu: (M): Marker 1kb plus gen ruler;(P4):
Plasmid 35S/ GmNAC004; (-): H,O; (1-6): Cay chuyén
gen 355:GmNAC004 thé hé T,

IV. KET LUAN VA DE NGHI

4.1. Két luén

Két qua nghién ctiu bién nap ciu tric gen
358:GmNAC004 vao gidng dau tuong PT22 thong
qua chung khudn A. tumefaciens EHA101 mang
vector pZY101::25S::GmNAC004 da thu dugc 57 cay
dau tuong chuyén gen thé hé¢ T  song sot sau qud
trinh chon loc va dua ra mdi truong ty nhién. Sau
khi sang loc bang phun basta, thu dugc 18 ciy s6ng
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sot. Két qua phan tich sinh hoc phén ti da xac dinh
dugc 18 dong c6 két qua PCR duong tinh véi gen
dich ¢ thé hé T, véi hiéu suit chuyén gen dat 0,59%,
18 dong nay déu c6 biéu hién gen & thé hé T .
4.2. Pé nghi

Tiép tuc thuc hién cac thi nghiém phan tich sinh
hoc phan tt, chon loc dong chuyén gen dong hgp dé
tién t6i danh gia kha néng chiu han & cac thé hé tiép
theo ctia 18 dong chuyén gen thu dugc.
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Research of 35S::GmNAC004 gene structure transfer into DT22
soybean variety using A. tumefaciens EHA101
Nguyen Van Dong, Nguyen Anh Vu,
Le Thi Mai Huong, Nguyen Trung Anh
Abstract
In this study, the full coding sequence of GmNAC004 gene was amplified and cloned into pZY101 vector under
the control of the 35S promoter. The 355:GmNAC004 construct was transformed into DT22 soybean variety via
A. tumefaciens EHA101. The results revealed that the rate of multiplication of shoots was 69.56% and the survival
rate was 3.84% after selecting on shoot elongation medium with glufosinate. Additionally, the result showed that
18 transgenic lines were herbicide resistant. Taken together, all the transgenic lines were also positive with specific
primer by PCR analysis.

Keywords: Agrobacterium tumefaciens, transformation, 35S::GmNAC004
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TAO DONG VA BIEU HIEN ENZYME ENDOLYSIN TAI TO HQP
TRONG Escherichia coli TU STAPHYLOCOCCAL BACTERIOPHAGES NA6
Nguyén Thi Hong Hai', Khuét Hitu Trung', TrAn Dang Khanh!,
Lé Thi Hang', Pham Thi Ly Thu', Dang Tdt Thanh?

TOM TAT

Endolysins (tén goi khdc la lysins) 13 cdc enzyme thtly phén c6 nguén géc tii thuc khudn thé (bacteriophage) c6
tac dung phd hay peptidoglycan ctia thanh té bao vi khudn trong giai doan cudi chu trinh sinh san ctia thuc khudn
thé. Dong thuc khuén thé vi khudn Staphylococcus NA6 dugc phan 14p tit mau sita tuoi nguyén liéu cho thdy kha
nang tc ché vi khuén gy bénh Staphylococcus aureus cao. Gen (LysSA) ma hda enzyme endolysin ctia thuc khuén
thé NA6 dugc tao dong va tdi uu héa ma bd ba biu hién enzyme endolysin trong vi khuén E.coli. Sau d6 toan bo
doan DNA dugc chuyén vao vector biéu hién pET21b(+) trong vi khudn E. coli BL21. Gen LysSA ma hoa protein
endolysin (LysSA) c6 khéi lugng phan tt dugc tinh todn khoang 50 kDa. Endolysin tdi t6 hgp tach chiét dugc c6
hoat tinh khang cao véi vi khudn gay bénh S. aureus.

T khoa: Escherichia coli, Endolysin, Staphylococcus aureus

1. DAT VAN BE giai phong ra cac thuc khudn thé thé hé tiép theo.
Staphylococcus aureus la tu cau khudn c6 kha Vi vay, khi ¢6 mit endolysin ch'l'mg c6 thé phan hay
ning san sinh ra cdc doc t6 gay nén su ngd doc thuc lc'fp pepti.d’ogl)ican fﬁa Ehim},l té .bé.O CﬁaA moi vi sinh
phdm, mot trong nhiing nguyén nhan phd bién Vé_lAt khi tiép xuc,Adan. qc?er} caf vi sinh Vé%t sé bi ché.t.
nhat giy ra bénh viém da day, rut trén toan thé B én canh Su phaf} gt t,u b?n trf)ng, cac endolys:n
giGi. Staphylococcus aureus ciing la tac nhan thuong tl{ th‘fc k{luarit'he cua cac ,Vat chu Giam d_lwn,g van
xuyén gay nhiém tring can lam sang 6 bo sita va dic ~ ° th.e P }1an gidi nhanh chéng Y{,khuan khi Shung ©
biét 1a bénh viém vu - bénh gay tt vong va phd bién ngoat lzao'gLoesvs ner, 2005). .G10}1g nhu chat,khang
hiit & bo sifa. Vi vay, sii co mit clia S. aureuslaméi . khudn tiém nng, endolysin c6 phudng thiic hoat
n ] 1 . ., . dong riéng biét, cé tinh chuyén biét cao, hoat dong
nguy co 16n cho sy an toan va chat lugng ctia cac loai . Lo, T o 10 a2 . R P
< . A chéng lai cac vi khudn k€ ca cac loai nhay cam vdéi
stia, phomai truyén thong. thu6c khang sinh (Borysowski et al., 2006). Ngoai
Endolysin c6 nguén goc tu thuc khudn thé c6 15 c4c endolysin tdi t6 hgp dugc béo céo 1a tc ché
tdc dung phd huy peptidoglycan cta thanh t€ bao  nhiéu loai vi khudn gay bénh va dugc khing dinh
vi khudn trong giai doan cuéi chu trinh sinh sdn  nhu mét ngudn khang vi sinh vét thay thé dé€ diéu
clia thuc khudn thé. Cac enzyme nay lam giam d6  trj c4c bénh nhiém khu4n do vi khudn Gram duong
manh cta thanh t€ bao dan dén dung gidi t¢ bao va  gay ra (Loessner, 2005). Nhd d6 ma endolysin dugc
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