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Effects of sowing time, transplanting density and fertilizer dose
on the growth and yield of local rice variety Khau dac na
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Abstract
Khau dac na is a local glutinous rice variety which has been being grown in Tuong Duong district, Nghe An province
for long time. Study on sowing time, transplanting density and fertilizer dose aims to increase the yield of Khau
dac na rice variety. Khau dac na is a photosensitive variety and suitable sowing time is from 10 - 22 June and
transplanting time is from 4 - 14 July (22 days of seedlings). The appropriate transplanting density is 40 hills/m?. The
fertilizer dose: 01 tons of microbial organic fertilizer + 80 N + 90 kg PO, + 80 kg K O is most suitable for the varietiy.
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THIET KE VECTOR CHiNH SUA GEN IPA1 LIEN QUAN
PEN TINH TRANG NANG SUAT CUA GIONG LUA CHAT LUQNG J02
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Cao Lé Quyén’, Pham Xuén Hoi', Nguyén Duy Phuong'

TOM TAT
Véi muc dich tao tién dé cho cac nghién ctiu tiép theo vé cai tién ndng sudt ctia giong ltia J02 chét lugng cao, cong
trinh nghién ctiu da tap trung vao viéc phan lap, giai trinh ty viing ma hoa exon III ctia IPA1-J02 lién quan dén céc
tinh trang ning sudt & gidng lua J02, thi€t k€ trinh ty crRNA chinh stia IPA1-J02 va thiét ké T-DNA mang céu tric
bi€u hién sgRNA chinh stia IPA1-J02. Két qua da dua dugc cdu tric biéu hién sgRNA mang 2 trinh ty crRNA nhan
biét 2 vi tri khac nhau trén exon III ctiia IPAI-]J02 vao vector nhi phén pCas9. Vector pCas9/gRNA-IPA1 da dugc
kiém tra bdng phuong phép PCR va cit enzyme gidi han d€ phuc vu nghién ctiu tang nang sudt cho giong lua chat

lugng cao J02 biang cong nghé chinh stia hé gen.

T khoa: Chinh stia gen, nang sudt, CRISPR/CASY, IPA 1, dot bién

DAT VAN PE

Cay laa (Oryza sativa L.) 1a mot trong nhiing cay
luong thuc dugc tiéu thu rong rai nhat trén toan thé
giGi. Vai tro quan trong ctia laa gao déi véi kinh té€
va xa hoi da thac ddy cac nha nghién ctiu phat trién
cac giong lua méi véi cac dic tinh ndng hoc dugc cai
thién, nhu kha nang chdéng chiu stress sinh hoc/phi
sinh hoc, khang thudc diét c6 hodc nang cao nang
sudt va gia tri dinh dudng. Viéc phat trién giong
lta cé cdu truc than céy ly tudng dugc cho 1a mot

phuong an tiém nang gép phan nang cao nang suét
lta so véi cac giong ning suat hién nay (Fan et al,
2006; Mao et al., 2010).

Gen IPA1 dugc xac dinh la mot QTL quan trong
quy dinh kién tric than cting nhu néng suét cay lda.
IPAI ma hoéa cho protein OsSPL14 (SOUAMOSA
PROMOTER BINDING PROTEIN-LIKE 14) va
dugc diéu tiét bdi miRNA OsmiR156. Dot bién diém
xudt hién trén IPA] tai vi tri tuong tac gitia OsSPL14
v6i OsmiR156 & giong Taichung Native 1 (Indica) va

'Vién Di truyén Nong nghiép
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Aikawa, Shaoniejing (Japonica) c6 thé tao ra dong
laa “ly tuéng” hon véi ki€u hinh gidm sé nhanh,
tang tinh khang (increased lodging resistance), than
day va ctling cap, tang nang suit (Jiao et al., 2010;
Miura et al., 2010). Trong nghién ctiu ctia Li va cong
tac vién (2016), gen IPA1 ctia gidng lda Zhonghua 11
da dugc gay dot bién bing hé théng CRISPR/Cas9
tai vi tri ndm trén exon III, gdn vi tri ma hoa axit
amin tuong tac v6i OsmiR156 (vi tri 854 dén 876).
Céc dong lua chuyén gen mang nhiéu dang dot bién
khac nhau tai vi tri muc tiéu va c6 nang suat dugc cai
thién ro6 rét (Li et al., 2016). Nhiing két qua trén cho
thdy, viing exon III ctia gen IPAI c6 thé la mot muc
tiéu quan trong d€ diéu chinh ciu tric than cay laa,
giip tdng ndng sudt hat.

Trong nghién ctiu nay, ching tdi tién hanh phan
14p va phan tich mot doan trinh ty gen IPAI cta lua
J02 (goi tat la IPA1-J02) nhdm thiét ké CRISPR/Cas9
gay dot bién chinh xdc trén gen IPA1, tao tién dé cho
nghién ctiu ting dung cong nghé CRISPR/Cas9 dé
cai tién nang sudt ctia cac giong lua chét lugng cao va
thich nghi t6t v6i di€u kién méi trudng bat 1gi.

I1. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciu

Giong lda J02 do Cong ty Gibdng ciy trong Pha
Tho cung cép; ching vi khuin E. coli DH5a dugc
mua ti hang Thermo Fisher Scientific (My).

Vector pENTR4/gRNA va pCas9 do nhém
nghién cdu cua Tién si Sebastien Cunnac (Trung
tim Nghién ctu vi sy phat trién, Montpellier,
Phap) cung cap, dugc thiét ké dya trén bo khung
vector pPCAMBIA1300 (Marker Gene Technologies,
Hoa Ky) va pENTR4 (Invitrogen, Hoa Ky). Cac
oligonucleotide dung cho PCR dugc dit mua tu
hang Sigma (My).

2.2. Phuong phap nghién ctu

2.2.1. Tdch chiét DNA tis liia

DNA téng s6 ctia ciy laa dugc tach chiét theo
phuong phap ctia Doyle va Doyle, (1990) st dung
dung dich CTAB 2%. Mau la laa (100 mg) dugc
nghién trong nito long thanh bot min, sau dé dugc
b6 sung 500 pl dung dich CTAB 2% (c6 chtia ARNase
40 mg/ml) va ly tam & t6c d6 13.000 vong/phut dé
thu dich néi. 500 pl hon hgp phenol : chloroform :
isoamyl (25 : 24 : 1) dugc b6 sung vao dung dich dé
két tua protein. Hon hgp sau d6 dugce ly tdm véi toc
do6 13.000 vong/phut d€ thu DNA tinh sach.
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2.2.2. Thiét ké trinh tu gRNA chinh siia IPA1-]J02

Doan exon III cua gen IPA1 (AP014968.1) dugc
phan lap tit DNA tdng s6 cta cay lua J02 bang ky
thuat PCR (Sambrook and Russel, 2001), st dung hai
moi IPA1-Fw (5-AAGAGCATCGCAGGTTCA-3’)
va IPA1-Rv (5-GTCCTCGACAATACAGCATTAA-3).
San phdm PCR dugc tinh sach bing b¢ kit
GenJET-TM Gel Extraction (Thermo Fisher Scientific)
va gidi trinh tu nucleotide theo phuong phap cta
Smith va cOng tac vién (1986). Két qua giai trinh tu
dugc xt li bang phan mém BioEdit 4.0, so sanh véi
co s¢ dit liéu trén GenBank va phén tich biang phan
mém Genetyx 4.0.

Trinh ty gRNA dic hiéu cho chinh stia ving
exon III ctia IPAI-J02 dugc thiét ké bing phan
mém CRISPR-P v2.0 (http://crispr.hzau.edu.cn/
CRISPR2/). Cau truc bac II ctia cac gRNA dugc
phan tich bang phan mém Mfold 2.3 (http://unafold.
rna.albany.edu/). Poan DNA tuong dong véi cac
gRNA trong hé gen lua dugc xdc dinh bang phan
mém CCTop (http://crispr.cos.uni-heidelberg.de).
Trinh tu gRNA (20 Nu) dugc dit tong hgp boi cong
ty Sigma (Hoa Ky).

2.2.3. Thiét ké vector chinh stia IPA1-J02

Hai cdp oligonucleotide BtgZI-IPA1-F/BtgZI-I-
PA1-R (5-tgttGAGAGCACAGCTCGAGTCGG-3’
va 5-2aacCCGACTCGAGCTGTGCTCTC-3") va
Bsal-IPA1-F/Bsal-IPA1-R  (5’-gtgtGGTGGATG-
TCTCGCAGGGGT-3’ va 5-aaacACCCCTGCGA-
GACATCCACC-3’) dugc lién két v6i nhau bang
phan tng bién tinh/phuc héi DNA (95°C-10 phut,
4°C-o0) d€ tao thanh 2 crRNA sgi d6i hoan chinh
(IPA1-gRNAI va IPA1-gRNA2). IPA1-gRNAI va
IPA1-gRNA?2 dugc lan lugt chen vao vi tri enzyme
BtgZl va Bsal nam sau vung promoter OsUE6.]I
va OsU6.2 trén vector pENTR4/gRNA (Hinh 1).
Vector tai t6 hgp dugc kiém tra bang PCR véi cép
moi U6.1-F/BtgZI-IPA1-R (0,36 kb), Bsal-IPA1-F/
Ter-R  (0,19kb) va BtgZI-IPA1-F/Bsal-IPA1-R
(0,44 kb). Tiép theo, doan trinh tu chtia 2 ciu tric
[U6.1:TPA1-gRNA1Jva [U6.2:IPA1-gRNA2] (0,94 kb)
dugc ghép noi vao vi tri enzyme HindlIII trén vector
nhi phin pCas9 bang T4 DNA ligase. Vector tdi t6
hgp pCas9/gRNA-IPA dugc kiém tra bang PCR véi
cap moi Ubi-F/Cas9-R (0,36 kb), BtgZI-IPA1-F/
Bsal-IPA1-R (0,44 kb) va giai trinh ty DNA.
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Hinh 1. So d6 thiét ké vector biéu hién pCas9/gRNA-IPA

2.3. Thoi gian va dia diém nghién ctu

Nghién ctiu dugc thuc hién tii thang 01 dén thang
4 nam 2020 tai B6 mo6n Bénh hoc Phan ti, Vién Di
truyén Nong nghiép.

I1I. KET QUA VA THAO LUAN

3.1. Phan lap ving exon III caa IPA1-J02

Vung exon III ctia IPAI da dugc xac dinh mang
bd ba ma hoéa cho vi tri axit amin tuong tac véi yéu
t6 diéu hoa OsmiR156 trén protein OsSPL14, c6 vai
tro quyét dinh dén nang suét hat (Fan et al., 2006;
Mao et al., 2010). Chinh vi vay, vung exon III cua
IPA1-J02 (vi tri [+583] dén [+1501]) da dugc phan
lap bang PCR d€ phuc vu muc dich thiét ké gRNA
chinh stia IPA1-J02. San phdm PCR nhén ban tu
DNA t6ng s6 cta lua J02 biang cip moi dac hiéu co
kich thudc xap xi 0,93 kb tuong ting véi kich thudc
li thuyét ctia doan trinh tu can phén lap (933 bp)
(Hinh 2, giéng 2). Két qua giai trinh tu nucleotide
cho thdy doan DNA phan lap dugc chia toan bo
vung exon IIT (918 bp) cua IPAI (Hinh 3), giong
lan lugt 100% va 99,89% so véi trinh ty tuong ung
cta giong lda Japonica Nipponbare (AP014964.1)
va Indica Shuhui498 (CP018164.1) da dugc cong bo
trén GenBank.

Trong cac nghién ctu trudéc day, mot s6 QTL
(quantitative trait loci - QTLs) lién quan t&i tinh
trang ndng sudt hat cting da dugc chon lam muc tiéu
trong cac nghién ctu cai thién ning suit lua bang
cong cu CRISPR/Cas (Shen et al., 2018). Li va cong
tac vién (2016) da gay dot bién 4 gen Gnla , DEPI,
GS3 va IPA1 lién quan dén tinh trang s6 lugng hat,
cau truc bong, kich thudc hat va cdu truc than cua
giong lua Zhonghua 11. Trong nghién ctiu nay, ving

exon I cua Gnla va IPAI va exon III ctia DEPI va
IPA1 da dugc chon lam muc tiéu cho cac sgRNA vi
cac dot bién & cac viing do da dugc chiing minh la ¢6
kha nang hinh thanh kiéu hinh mong muén (néng
suat cao hon). Trong nghién ctiu nay, toan by ving
exon III trén IPA1 cta giong lua J02 ciing da dugc
nhin ban bang PCR tiit DNA t6ng s6 d€ phan tich
trinh ty nucleotide phuc vu cho viéc thiét ké gRNA
chinh stia gen IPA1.

Hinh 2. Két qua phén 14p vung exon III ctia IPA1-]J02
ti hé gen lta J02 bang ki thuat PCR
Ghi chii: Giéng M: Thang chudn DNA 1kb (iNtRon);
Giéng 1: Doi chiing am (khong c6 DNA khuoén); Giéng 2:
Khuoén la DNA tdng s6 ctia liia J02.
3.2. Thiét ké trinh tu gRNA chinh siia IPA1-J02
Hoat dong cat sgi d6i DNA cua hé thong CRISPR/
Cas9 van hanh dua trén sy phéi hgp ctia 2 thanh phén
chinh 1a protein Cas9 c6 hoat tinh endonuclease va
phan ti sgRNA (single guide RNA) ¢6 vai tro dan
dudng cho phtic hé protein-RNA CRISPR/Cas9 t6i
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vi tri cin cét trén DNA. Trong d6, trinh tu crRNA
(khoang 20 nucleotide) trén phan ti sgRNA c6 vai
tro quy dinh tinh ddc hiéu cta phtc hé CRISPR/
Cas9 (Bortesi and Fischer, 2015). D€ dam bao
chtic nang, trinh tu crRNA d4u 3’ phai néi tiép véi
trinh ty bao thit PAM (NGG), c6 d6 dai 19 - 20 Nu
va vi tri cdt DNA ndm trén trinh ty dich (Doench
et al., 2016; Fu et al., 2014; Liang et al., 2016). Trong
nghién ctiu nay, cc trinh ty crRNA chinh stia exon
III trén gen IPA1 cua lda J02 da dugc thiét ké dya
trén phan mém CRISPR-P v2.0. Két qua phan tich
(Bang 1) da thu dugc 17 trinh tu crRNA dap ting day

du 3 diéu kién trén va déu dam bao viéc hinh thanh
cdu truc béc II 6n dinh trong nhan té bao thuc vat.
Tuy nhién, dé dam bao hiéu qua gay dot bién, crRNA
can c6 diém On-score cao (kha nang hoat ddng cao)
va uu tién c6 Guanine & dau 5’ (la yéu té gitp cac cdu
tric bi€u hién RNA diéu khién bi gen U6 hoat dong
hiéu qua hon) (Doench et al., 2016; Fu et al., 2014;
Liang et al., 2016). Chinh vi vay, trinh tu crRNA-10
va crRNA-11 c6 chita dau G va diém On-score cao
nhét (0,5435 va 0,4230) da dugc lva chon dé tiép tuc
phan tich.

Bang 1. Trinh tu crRNA chinh stta IPA1-J02

Tén Trinh tu crRNA-PAM (5’-3°) tllfitc(!rlc TBP CBP | IBP DSL (:/23 sg)r:e
crRNA-1 | TGTGGGTAGTAGTATCCCA-TGG 19 9 3 0 - 45%  0,7063
crRNA-2  CTTCTGTCAACCCAGCCAT-GGG 19 10 5 0 - 55% | 0,6310
crRNA-3 | TCTTCTGTCAACCCAGCCA-TGG 19 11 5 0 - 50% | 0,5435
crRNA-4 CCCCTGCGAGACATCCACC-TGG 19 9 3 0 - 65% | 0,3475
crRNA-5  CTGCGAGACATCCACCTGG-AGG 19 9 3 0 - 60% | 0,1933
crRNA-6 TGCGAGACATCCACCTGGA-GGG 19 9 3 3 - 60% | 0,1539
ctRNA-7  GGTAGTAGTATCCCATGGC-TGG 19 9 5 4 - 50% | 0,0344
crRNA-8  GTGGATGTCTCGCAGGGGT-CGG 19 10 4 0 - 65% | 0,0113
crRNA-9  TCTTCTGTCAACCCAGCCAT-GGG 20 11 5 0 - 50% | 0,0972

crRNA-10 | GAGAGCACAGCTCGAGTCGG-TGG 20 11 5 0 - 65% | 0,5435
crRNA-11 | GGTGGATGTCTCGCAGGGGT-CGG 20 10 5 0 - 65% | 0,4230
crRNA-12 | ACCCCTGCGAGACATCCACC-TGG 20 8 3 0 - 65% | 0,3475
crRNA-13 | GGTAGTAGTATCCCATGGCT-GGG 20 9 5 4 - 50% | 0,2034
crRNA-14 | CCTGCGAGACATCCACCTGG-AGG 20 9 3 0 - 65% | 0,1933
crRNA-15 | CTCTTCTGTCAACCCAGCCA-TGG 20 10 5 0 - 55% | 0,1780
crRNA-16 | CTGCGAGACATCCACCTGGA-GGG 20 9 3 0 - 60% | 0,1539
crRNA-17 | GGGTAGTAGTATCCCATGGC-TGG 20 9 5 5 - 55% | 0,0344

Ghi chii: (% GC) ti 1¢ phan tram GC; (TBP) téng s6 cdp bazo; (CBP) s6 cdp bazo lién tuc; (IBP) s6 cdp bazo trong
cdu triic ctia crRNA; (DSL) vong loop bi phd vé cdu triic; (-) khong dnh hudng dén cdu triic vong loop; (On score) Diém
dy dodn khd ndng nhdn biét ding vi tri dich (tix 0,00 - 1,00).

Do crRNA chi nhan biét ~20 nucleotide va Cas9
van c6 thé hoat dong du trinh tu DNA dich c6 mot
vai nucleotide sai khac so v6i crRNA (Bae et al,
2014; Bortesi and Fischer, 2015; Doench et al., 2016),
tinh ddc hiéu cta cac trinh ty crRNA tiép tuc dugc
phén tich bang phan mém CCTop (http://crispr.cos.
uni-heidelberg.de). Két qua phén tich cho thy trong
khi trinh ty crRNA-11 khong c6 trinh ty tuong dong
nao trong hé gen Iua, crRNA-10 c6 7 trinh ty DNA
tuong dong (Bang 2). Tuy nhién, hau hét cac trinh
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ty tuong dong véi crRNA-10 déu c6 chiia it nhat
1 Nu trong vung 16i nén kha nang gay dot bién ngoai
muc tiéu khong cao (Doench et al., 2016; Fu et al.,
2014; Liang et al., 2016). Mdc du vay, budc sang loc
dot bién & cac thé hé cay chinh stia gen sau nay van
nén kiém tra cac vi tri tuong dong véi crRNA nay dé
dam bao khong xay ra dot bién khong mong muon
(Doench et al., 2016; Fu et al., 2014; Li et al., 2016;
Liang et al., 2016).
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Bang 2. Cac trinh ty DNA tuong dong v6i crRNA trong hé gen lda

Khoang cach
Tén Trinh ty DNA tuong dong Vi tri dén Exon Ma s gen dich
gan nhat

GAGAGCAC[AGCTCGAGTCGG] E 0 0s08g0509600 (IPAI)
GAGAGCAC[AGCTGGAGTCGG] E 0 0s09g0491532
GCGAGCGG[AGCACGAGTCGG] - 12291 EPIOSAG00000037716

rRNA-10 GGGAGGGC[AGCTGGAGTCGG] - 292 EPIOSAG00000012530
GCGAGCCG[AGCTCGGGTCGG] E 0 0s02g0511400
GGCAGCAG[AGCTCGAGGCGQG] - 969 EPIOSAG00000027300
GCGAGAAG[AGCTCGAGACGG] - 4073 0s05g0226900
CAGGGCAG[AGCTCGAGTCTG] - 1239 0s12g0536300

crRNA-11  GGTGGATG[TCTCGCAGGGGT] E 0 05080509600 (IPA1)

Ghi chii: Chir trong ngodc [] thé hién trinh tu tuong dong vdi vimg 16i (12 nu) ctia crRNA; chit in dam thé hién vi tri
sai khdc so vdi vi tri Nu tuong iing trén crRNA; E: Exon.

Nhu véy, hai trinh ty crRNA-10 va crRNA-11 (Nekrasov et al., 2013; Shen et al., 2014) bing hé
da dugc chon dé€ st dung cho nghién ctiu gay dot  thdng chinh stia gen CRISPR/Cas9 (Bortesi and
bién viing exon III ctia IPA1-]J02 theo co ché NHE]  Fischer, 2015) (Hinh 3).

GGCGGCATATGGTGCCAACACATACAGCGGLCAAGE CCCAAATCTCCCTCCAGGTGEATGTLTC
CCGCCCTATACCACGETTGTGTATGTCGCCGETTCCATCGAGAAGAAGTCL ACCGGGTTTAGAGGGAGGTCCACCTAC

CrRMA=11

I
3,362 3.3 31,680 1,622 3,640 3,662

GTCAACCCAGCCATGGGATACTACTACCCACAGTGCCGCTG
CAGTTGGETCGGTACCCTATGATGATGGGTGTCACGGEG

T T T T T T T T
3,88 3, 7% 312 31,742 3,762 L1 3422 3.6

Hinh 3. M6t phéan két qua giai trinh tu IPAI-]02
Ghi chui: Vi tri va chiéu crRNA-10, crRNA-11 dugc danh ddu bang cdc miii tén.

3.3. Thiét ké T-DNA mang ciu truc bi€u hién khung vector pENTR4-gRNA (Hinh 1) da dugc xu
sgRNA chinh stta IPA1-]J02 li trudc véi enzyme BitgZI va Bsal (Hinh 4 A & B,

Dé thiét ké cdu truc biéu hién sgRNA nhan biét giéng 2). Vector tai t6 hop (goi la pPENTR/gRNA-
IPA1-J02, doan DNA IPA1-gRNA1 va IPA1-gRNA2  IPA1) da dugc kiém tra bang PCR v6i ba cdp méi
c6 mang 2 ddu dinh dugc ghép ndi lan lugt vao  khdc nhau.

- 0,19 kb
o~

C

Hinh 4. Ghép n6i IPA1-gRNAI va IPA1-gRNA2 vao céu tric biéu hién trén pENTR4/gRNA (A&B)

Ghi chu: Cat gidi han pENTR4/gRNA bang BtgZI (A) va Bsal; Giéng 1: Vector nguyén bdn; Giéng 2: San phdm cat gidi
han. (C) Kiém tra pENTR4/gRNA-IPA 1 béing PCR; Giéng 1 - 2: PCR vdi cap méi U6.1-F/BtgZI-IPA1-R; Giéng 3 - 4: PCR
Vi cdp moi Bsal-IPA1-F/Ter-R; Giéng 5 - 6: PCR vdi cdp moi BtgZI-IPA1-F/Bsal-IPA1-gRNA2-R; Giéng 1, 3, 5: D6i chiing
dm (khong c6 DNA khuon); Giéng 2, 4, 6: Khuon la pENTR4/gRNA-IPA1. Giéng M: Thang chudn DNA 1 kb (iNtRon).
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Két qua dién di cho thay PCR véi cdp mdi dic
hiéu cho cdu truc biéu hién IPA1-gRNA1 (U6.1-F/
BtgZI-IPA1-R), cdu truc bi€u hién IPA1-gRNA2
(Bsal-IPA1-F/Ter-R) va dong thdoi ca 2 ciu truc biéu
hién gRNA (BtgZI-IPA1-F/Bsal-IPA1-R) da thu dugc
cac san pham c6 kich thudce lan lugt khoang 0,36 kb
(Hinh 4C, giéng 2); 0,19 kb (Hinh 4C, giéng 4) va
0,44 kb (Hinh 4C, giéng 6) phu hgp véi kich thudc
theo tinh toan ly thuyét clia cac doan DNA can
nhan béan. Diéu nay ching té plasmid tdi t6 hgp
pENTR4/gRNA-IPA1 thu dugc da mang 2 trinh ty
IPA1-gRNA1 va IPA1-gRNA2 tai vi tri mong mudn.

Doan DNA mang 2 cdu truc biéu hién gRNA
(U6.1::IPA1-gRNA1 va U6.2::IPA1-gRNA2) dugc
ghép noéi vao vi tri HindIIl trén vector nhi phan
pCas9 mang cdu truc bi€u hién protein Cas9
(Ubiquitin:Cas9:Nos) bang T4 DNA ligase. Plasmid
tai t6 hgp dugc tach chiét tii thé bién nap duong tinh
va kiém tra sy ¢6 mat ctia cdu tric bi€u hién 2 gRNA

0,36 kb

A

bing phuong phap PCR va phuong phap xti ly véi
enzyme cat giéi han HindIIl. Két qua trén hinh 5A
cho thdy cac bang san phdm PCR véi cap méi Ubi-F/
Cas9-R (dac hiéu cho cau truc [Ubiquitin:Cas9]) va
BtgZI-IPA1-F/Bsal-IPA1-R (ddc hiéu cho 2 trinh tu
crRNA chinh stia IPA1-J02) c6 kich thudc 1an luot
0,36 kb va 0,44 kb, dung véi kich thudc tinh toan
ly thuyét. Tuong tu, két qua cat gidi han vector tai
t6 hgp pCas9/gRNA bang enzyme HindIII ciing thu
dugc 2 bang DNA ¢¢ kich thuéc dung véi tinh toan
ly thuyét, bao gom biang DNA 15,8 kb va 0,94 kb
tuong ung véi kich thudc ctia khung vector pCas9
va cdu truc biéu hién 2 gRNA (Hinh 5B, giéng 4).
Vector téi t6 hgp da dugc giai trinh tu Nu (Hinh 4)
dé dam bao sy ghép noéi chinh xac ctia cac cdu truc.
Cac két qua nay cho phép khang dinh vector pCas9/
gRNA-IPA1 mang cdu truc biéu hién phtic hé chinh
stia IPA1-]02 da dugc thiét ké thanh cong.

Hinh 5. Kiém tra pCas9/gRNA-IPA1 bang PCR va enzyme cat gii han
Ghi chii: (A) PCR vector tdi t6 hgp; Giéng 1 - 2: PCR véi cdp mdi Ubi-F/Cas9-R; Giéng 3 - 4: PCR vdi cdp moi
BtgZI-IPA1-F/Bsal-IPA1-R; giéng 1 va 4: doi chiing dm (khong c6 DNA khuén); Giéng 2 va 3: Khuon la pCas9/gRNA-
IPA1. (B) Cat gi6i han vector bang HindIIT; Giéng 1 va 3: Vector nguyén bdn; Giéng 2 va 4: sdn phdm cat gidi han bang
HindlIII; Giéng 1 va 2: pCas9; Giéng 3 va 4: pCas9/¢gRNA-IPA1. Giéng M: thang chudn DNA 1 kb (iNtRon).

Trong cac nghién ctu trudc day, cau truc
biéu hién sgRNA c6 thé dugc thiét ké biang nhiéu
phuong thtic khac nhau nhung chu yéu la ki thuét
overlapping-PCR. D€biéu hién phtic hé Cas9-sgRNA
trong t€ bao lua, cic tac gia thuong thiét ké cau
truc biéu hién sgRNA diéu khién bdi promoter U3
hodc U6 va cdu trac biéu hién Cas9 diéu khién boi
promoter Ubiquitin ndm trén cung mot hé vector
nhi phan nham thuén tién cho budc bién nap vao
té€ bao chu. Hé thong vector nay dugc chiing minh
la ¢6 kha ndang dong nhat, hiéu qua va tao ra nhiéu
dot bién c6 thé di truyén (Ma et al., 2016). Trong
nghién ctu nay, 2 ciu truc bi€u hién sgRNA diéu
khién bdi promoter U6 nhén biét 2 vi tri khac nhau
trén vung exon III ctia IPA1-J02 da dugc tao ra bang
ky thuat ghép n6i DNA st dung enzyme cat gidi han
va T4 DNA ligase. Cau triac [U6.1:IPA1-gRNAI]va
[U6.2:1PA1-gRNA2] da dugc ghép ndi vao vector nhi
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phan pCas9 mang cau truc [Ubiquitin:Cas9:NOS]
(biéu hién protein Cas9) d€ tao ra vector chuyén gen
thuc vat mang cdu truc biéu hién phtc hé protein-
RNA chinh stia IPAI ctia giong lua J02 theo co ché
ghép no6i NHE] (Nekrasov et al., 2013; Shen et al,
2014). Két qua ctia nghién ctiu nay la tién dé cho viéc
tao ra giong lua chit lugng J02 ¢ nang suit cao bang
cong nghé chinh stia gen.

IV. KET LUAN

Viung ma hoa exon III ctia IPAI-J02 lién quan
dén cac tinh trang nang suit & gidng lua J02 da dugc
phan lap va giai trinh ty day du dé€ thiét ké 2 trinh tu
crRNA phuc vu nghién ctiu chinh stia gen IPA1-]02
bang cong nghé CRISPR/Cas9. Céu tric biéu hién
gRNA mang 2 trinh tu crRNA nhén biét 2 vi tri khac
nhau trén exon III cta IPAI-J02 da dugc dua vao
vector nhi phan pCas9. Vector pCas9/gRNA-IPA1
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da dugc kiém tra biang phuong phap PCR va cat
enzyme gidi han d€ phuc vu nghién ctiu tang nang
sudt cho giéng lta chit lugng cao J02 bing cong
nghé chinh stia hé gen.
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Designing a T-DNA for editting IPA1 gene related
to yield trait of JO2 rice variety

Abstract

Phung Thi Thu Huong, Pham Thu Hang,
Cao Le Quyen, Pham Xuan Hoi, Nguyen Duy Phuong

With the aim of further improving the yield of high quality rice variety J02, the study focused on the isolation and
sequencing of the exon III region of IPAI-J02 related to traits for yield in rice variety J02, design crRNA sequences for
modification of IPA1-J02 and design T-DNA containing sgRNA expression structure for modification of IPA1-J02. The
results showed that sgRNA expression constructs carrying two crRNA sequences recognizing two different positions
on exon III of IPA1-]J02 was inserted into binary vector pCas9. Binary vector pCas9/gRNA-IPA1 was tested by PCR and
restriction for future use of generating the yield-improved high-quality JO2 rice variety using gene editing technology.
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