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Tom tit:

Két qua sang loc 41 dong lia T, chinh sira gen GS3 & glong Bic Thom 7 bang PCR thu dugc 38 dong mang doan
gen ma hoa protein Cas9. Phan tlch dot blen, xac dinh dwge dong D1 va D25 mit 2 nucleotides T, C & vi tri 127 va
128 so véi trinh tu ban diu. Cac dong dét bién ¢6 kich thuéc hat dao dong dang ké (dai 0,68-0,97 cm, rong 0,21-0,27
cm), trong dé 15 dong c6 kich thwée hat 16m hon (0,86-0,97 cm) va 4 dong c6 kich thwéc nhd hon so véi ddi chirng.
Khdi Iwgng 1.000 hat ciia ciac dong dao dong tir 13,6 dén 22,6 g. Trong do, 10 dong ¢6 khdi Iwgng 1.000 hat cao hon
19, 22 22,6 g) so véi doi chirng (17,9 g) Két qua nay bwéc dau cho thiy, dot bién gen GS3 dalam tang kich thuéc hat
iy glong lia Bic Thom 7. Tuy nhién, can c¢6 thém cac phin tich chirc nang dét bién & cac dong khac nhau ciing nhw
danh gia cac dac diém nong sinh hoc khac cia cac dong laa cé trién vong trén.

Tir khéa: Bic Thom 7, chinh sira gen, CRISPR/Cas9, dot bién, gen GS3.

Chi 6 phdn logi: 4.6

1. Ddt van de

Lua la cay trong chu lyc cung cap nguon luvong thuc
chinh cho nhu cau trong nuée va xuat khiu. Vi vay, cong tac
chon tao glong Iua luén dugce cac nha khoa hoc quan tam va
da dat dugc nhitng thanh tyu dang ké, giup dua Viét Nam
trd thanh mot trong nhimg nudce xuat khau gao hang dau
thé gidi. Tuy nhién, nhiéu nha khoa hoc cho rﬁng, san xuét
ltia gao ¢ nudc ta chua thyc sy tuong ximg voi tiém nang
va thuong gap phai nhitng khé khan nhur: thiéu gidng tét co
nang suat, chit lugng cao, on dinh va c6 kha ning chdng
chiu véi diéu kién ngoai canh...

Chon tao gidng la theo dinh huéng & nude ta da duoc
chi trong hon trong thoi gian gan day. Tuy nhién, cac
phuong phap chu yéu van thong qua lai tao truyén thong, XU
ly dot blen chon loc va tuyén chon cac dong nhap ndi, dong
thoi mat nhleu thoi gian va chi phi ¢ tao ra giéng moi. Dén
nay, mot sb k¥ thuat sinh hoc phan tr hién dai da duoc ung
dung trong chon tao gidng lta nhu chi thi phan tir DNA,
MAS... [1, 2]. Méc du, cac phuong phap nay da phan nao
giup nang cao hiéu qua chon tao giong lua nhung van con
nhitng han ché nhat dinh.

Nhitng nim gan day, cong nghé chinh sira hé gen
CRISPR v6i sy tham gia ciia enzyme Cas9 da cho thay hiéu
qua tot trong chon tao gidng cay trong. Nhiéu nghién ciru da
chimg minh hé théng CRISPR c6 thé tao ra cac dot bién
dich di truyén qua cac thé hé. Uu diém ndi bat cia cong
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ngh¢ nay 1a tao ra cac dot bién gen dich mot cach chinh xac
ma khong can sy c6 mit cua gen ngoa1 vi thé ¢c6 tinh an toan
sinh hoc cao hon céc cdy trong chuyén gen [3]. K¥ thuat nay
dugc danh gia 1a hé thong chinh stra hé gen don gian, chinh
xac va hiéu qua nhét tinh toi thoi diém hién tai, 1a budc tién
moi trong chon tao gidng laa & nhiéu nude trén thé gisi [4].

O Ita, ning suat 1 tinh trang do nhiéu gen chi phéi va duoc
xac dinh boi cac yéu to nhu sb bong/cdy, s hat/bong, ty 18 hat
chéc/bong va khéi luong 1.000 hat [5]. Cai thién tinh trang
nang suat bang cach can thiép tryc tiép vao cac gen lién quan
1a cach tiép can mang lai hiéu qua cao. GS3 1a gen troi nam
trén nhiém sic thé s6 3, ma hoa cho protein xuyén mang
gbm 4 ving: kiém soat kich thudc (OSR), xuyén mang, thu
thé hoai tir khdi u giau cysteine (TNFR/NGFR) va VWEC
két thuc [6]. Gen GS3 c6 vai tro kiém soat kich thudc hat,
khi gen nay bi dot bién mat chirc nang s& lam cho hat gao
dai hon & glong lia Minghui63 [7]. M. Li va cs (2016) [8]
gay dot blen doc 1ap 4 gen kiém soat sd lugng hat/bong
(Gnla), chu trac bong (DEPI), kich thudc hat (GS3) va ciu
trac cdy (IPA1) bang k¥ thuat CRISPR/Cas9 da thu duoc
cac dong dot bién co sb hat, chidu dai bong ting va kich
thudc hat 16n hon so véi dbi chung. Tuong tu, R. Xu va
cs (2016) [9] gay dot bién dong thoi ca 3 gen lién quan
dén khéi luong hat (GW2, GWS5, TGW6) da lam tang trong
luorng hat 1én 29,3%. Cac két qua nghién ctru gan day cho
thiy, gdy dot bién gen GS3 c¢6 kha nang lam ting ning suat
hiéu qua ¢ lta [10, 11].
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Abstract:

Screening 41 GS3 putative-edited T, rice lines of Bac
Thom 7 cultivar by PCR, obtained 38 lines carrying
the gene encoding Cas9 protein. Sequencing analysis
identified two lines D1 and D25, having two nucleotides
T, C deleted at positions 127 and 128 as compared to the
original sequence. The target mutant lines expressed
a significant variation in grain size, from 0.68 to 0.97
cm in length and 0.21 to 0.27 cm in width, of which
15 lines exhibited their larger grain size (from 0.86 to
0.97 cm), and 4 lines were smaller than the control. The
1,000-grain weight ranged from 13.6 to 22.6 g. In which,
ten lines showed a higher 1,000-grain weight of 19.22-
22.6 g than the control of 17.9 g. This indicated that GS3
gene mutation has increased grain size in Bac Thom 7
cultivar. However, there is still a need to further analyse
the function of mutant lines as well as evaluate other
agro-biologicalcharacteristicsofthesepromisingricelines.

Keywords: Bac Thom 7, CRISPR/Cas9, gene editing,
GS3 gene, mutation.
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O Viét Nam, mot s6 nha khoa hoc d tiép can va timg dung
cong nghé CRISPR/Cas9 & mot s6 ddi twong cdy trong nhu
lta, d4u tuong [12, 13]. Trong khuén khé hop tac nghién ciru
v6i Pai hoc Quéc gia Kyungpook Han Quéc, ching toi da
g dung cong nghé chinh sira gen CRISPR/Cas9 dé gay dot
bién gen GS3 lién quan dén kich thugc hat va da tao ra duoc
cac dong Ita chinh sira gen [13]. Bai béo trinh bay két qua
sang loc va tuyén chon cic dong dot bién gen GS3 ¢6 trién
vong nham lam vét liéu cho cong tac tao giéng lua ning suat
cao phuc vu san XUAt.

2. V4t liéu va phuang phap nghién ciiu
2.1. Vit liéu nghién ciru

41 dong loa thé he T, chinh sira gen GS3 tir gidng Bic
Thom 7. Cac dong Iua dugc trong riéng r€ thanh timg chau
¢6 kich thude 40x32 cm. St dung dit phu sa phéi tron véi 1
kg phan chudng + 100 g NPK (5:10:3) cho ting chau trudc
khi tréng. Cay dugc trong trong diéu kién nha ludi voi cac
ché do cham soc nhu nhau.

Céc hoa chat: CTAB, chlorophyl, isoamyl, isopropanol
ciia Hing Merck (www.sigmaaldrich.com). Hoa chat PCR
dugc cung cip boi Cong ty TNHH MTV Sinh hoa Phu Sa
(www.phusabiochem.com).

2.2. Phwong phdp nghién ciu

Tach chiét DNA tong sé: ADN tbng sb duogc tach tir 14
cdy lua chuyén gen theo phuong phap CTAB cua Xu va cs
(2005) [14] véi mot s thay dbi. 100 mg mau 1a non dugce
nghién thanh bot min trong nito 10ng. B6 sung 700 ul dém
CTAB mdi ng, lic déu trong 15 gidy rdi 0 & 65°C trong
30 phat. Ong duoc ly tam véi téc do 13.000 vong/phut
trong 10 phit va thu 600 pl dich pha trén. B6 sung 600 pl
dung dich chloroform:isoamylalcohol (ty 1¢ 24:1) vao mdi
dng, lac déu va ly tam véi toe d6 13.000 vong/phut trong 10
phat. Thu 500 pl dich, bd sung isopropanol vao éng theo ty
1¢ 1:1. Tién hanh ly tim ¢ toc d6 13.000 vong/phut trong
15 phit dé thu tia DNA. Tua DNA duoc rira trong 500 pl
ethanol 70% va dugc lam khé ¢ nhi¢t do phong. DNA tinh
sach dugc hoa tan bang 50 ul TE dé str dung cho nghién ciru.

PCR kiém tra sw ¢é mdt cdu tric biéu hién gen chuyén:
dé kiém tra sy ton tai cuia cdu trac biéu hién gen chuyén
trong cac dong lua, tién hanh PCR nhan ban doan gen ma
hoa protein Cas9 bing cip mdi pUbiCas9-For/pUbiCas9-
Rev (bang 1). Phan iing PCR dugc thuc hién trong 20 pl
v6i chu trinh nhiét bién tinh 1 & 95°C, 2 phit; bién tinh 2 &
94°C, 30 gidy; gin mdi 55°C, 30 gidy; kéo dai 72°C, 30 gidy;
kéo dai 72°C, 5 phut; két thuc 10°C. San phdm dwogc khuéch
dai trong 30 chu ky. San phdm PCR dugc dién di kiém tra
trén gel agarose 1%.
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Bang 1. Méi str dung cho PCR kiém tra dong lta chinh sira
gen.

Tén mbi Trinh tw mbi (5°-3) Kich thwéc san phim
pUbi-Cas9-Rev  GACCATGTCTAACTGTTC

355 bp
pUbi-Cas9-For CTTTTCTCTTAGGTTTAC

Pdnh gid ddc diém hinh thdi hat:

Kich thude hat: chiéu dai va chiéu rong cua hat dugc
do bang phin mém ImagelJ (https://imagej.nih.gov/ij/). Po
ngiu nhién 50 hat/dong. Po 3 mau dé tong hop s6 liéu trung
binh.

Khdi luong 1.000 hat: can khdi lugng cuia 1.000 hat chic
bang can dién tir (1¢ d&n 4 s6). Can 3 lan lap lai va ldy sd
liu trung binh.

2.3. Xir Iy 56 ligu

S liéu théng ké duge xir Iy bang phan mém Excel va
SAS 4.0.

3. Két qua va ban luan
3.1. Sang loc cdy chuyén gen bang PCR

Céc dong Ita chuyén gen T, duoc sang loc bang PCR
dua trén sy c6 mat cia gen ma hoa protein Cas9. Theo thiét
ké cap mdi pUbiCas9-For/pUbiCas9-Rev s& khuéch dai doan
gen Cas9 co kich thudc 355 bp.

Két qua dién di san pham PCR cua 41 dong laa thu duoc
38 dong cho 1 bang dédc hi¢u vai kich thude khoang 355 bp,
dung v6i du doan theo 1y thuyét. 3 dong khong xuat hién
bang tuong (mg vai kich thudc gen Cas9 gdbm D44, D45 va
D46 (bang 2, hinh 1). Diéu d6 chimg to rang cac dong nay
khong phai dong chuyén gen. Cac dong dwong tinh vai gen
Cas9 duoc tiép tuc theo doi va danh gia.

Bang 2. Két qua phan tich cac dong laa chinh stra gen béng
PCR gen Cas?9.

Dong Cas9 Dong Cas9 Dong Cas9 Domg Cas9 Dong  Cas9
DI + D10 + D18 + D30 + D39 +

D2 +* DIl & D19 + D31 & D40 &

D3 + D12 + D23 + D32 + D4l +

D4 +* D13 & D24 + D33 & D42 &
D5 + Dl4 + D25 + D34 + D43 +

D6 + DIS + D26 + D35 + D44

D7 + D16 + D27 + D36 + D45

D8 + D17 + D28 + D37 + D46

D9 +

Ghi chu: Cas9: gen ma hoa protein Cas9; +: dwong tinh; -: am tinh.
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() (+) M D1D2 D3 D4 D5 D6 D7 D& D9 D10 D11D12 D13 D14D15 D16D17 D18 D19 D23

M D24 D25 D26 D27 D28 D29 D30 D31 D32 D33 D34 D35 D36 D37 D39 D40 D41 D42 D43 D44 D45 D46

Hinh 1. Két qua sang loc cac dong lGa chinh sira gen bing
PCR. Marker: 1 kb (M); (-): di chiing am; (+): d6i ching duong;
D1-D45: cac dong Ita chuyén gen.

3.2. Xdc dinh trinh tw dét bién

Dé xac dinh trinh tu dot bién gen GS3 boi cAu tric vector
cas9, chiing t6i tién hanh giai trinh tu ving gen muc tiéu
d6i véi 5 dong laa c6 két qua duong tinh véi gen ma hoa
Cas9, gdm D1, D6, D9, D15 va D25. Két qua xac dinh dugc
2 dong D1 va D25 bi dot bién mat 2 nucleotides T, C & vi
tri 127 va 128 trén nhiém sic thé s6 3 so vdi trinh ty goc
ban dau (WT, hinh 2). Két qua nay cho thdy, cau tric vector
Cas9 da gay dot bién ving gen myc tiéu GS3 nhu thiét ké.

TACICCTICGATCTTGCTICAARACAR WT
TACICCTICGATCTTGCTICAARACAR #1
CBAGGTACGATCTATCTCTATCIGTICTATATCACTACCATICATACTCCTICBATCTTGCTICRARACAR #25

TCGAGGTACAATCTATCTCTATCTGICT

TAICTCTATC

TATCACTACCATIC

TCTATATCACTACCATIC

23317

S 1

Hinh 2. C&y chinh stra gen va trinh tw GS3 chinh stra dong D1
va D25. Trinh tu gen muc tiéu (mau vang) da bi mat 2 nucleotides
T, C & vi tri 127 va 128 & dong D1 va D25 so vé&i trinh tw ban dau
(WT).

3.3. Kich thudc hat ciia cdac dong lua dot bién

Két qua do dém & cac dong chinh sira gen cho thiy,
chiéu dai hat dao dong tr 0,68 dén 0,97 cm (trung binh 0,81
cm), chiéu rong tir 0,21 dén 0,27 cm (trung binh 0,24 cm), ty
1¢ dai/rong dat 3,43 (bang 3, hinh 3). Nhin chung, cac dong
chinh stra gen chii yéu bién dong vé chiéu dai hat. Trong sd
38 dong, chung t6i thu dugc 15 dong co chiéu dai 16n hon
so véi ddi chung, dao dong tur 0,86 dén 0,97 cm, 4 dong co
hat ngén hon gém DO9-11 va D41, dao dong tu 0,68 dén 0,75
cm (bang 3, hinh 3). Khdi lwong 1.000 hat ciing c6 su bién
dong, trong d6 10 dong co6 khdi lugng 1.000 hat tir 19,22-
22,6 g cao hon so v&i dbi chimg 17,9 g, cac dong con lai co
khéi lugng 1.000 hat twong dwong hodc thdp hon so véi d6i
chung (bang 3, hinh 4A).
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Bang 3. Kich thwéc hat ciia cac dong lua chinh stra gen.

g CHG [ R G D
(cm) @ (em) (em) " (g
DI 097* 0,27 359 22,66* D27 0,79 023 343 15,06*
D2 081™ 0,25™ 324 17,40 D28 0,79= 023 343 1539%
D3 0,79 0,22* 359  log4* D30 084* 022% 377 1546%
D4 077 0,23 335 log* D31 084* 023 365 1991*
D5 087 0,23* 361 205* D32 090% 027 337 1942%
D6 077 0,22* 35 lodl* D33 0,77 023 335 1446*
D7 078" 0,22* 355 16,18* D34 081™ 024 338 14,68*
D§ 0,79~ 0,22* 359 1455% D35 081™ 023 339 1458*
D9 075* 0,23* 326 16,18* D36 0,84% 024~ 35  19,99*
DI0  0,68% 0,23 296 15,2% D37 081™ 025 324 1878
DIl 0,73* 0,25™ 292 140% D39 0,80~ 024~ 333 1507*
DI3  086* 0,23 374 19,62% D40 081™ 026= 3,12 15,04*
D4 0,79~ 0,23 343 178 D4l 0,75% 026 288 17,68
D15 0,79* 0,22* 359 1597* D42 0,84% 024~ 346 17,19®
D16 030" 0.21* 381 1482% D43 086* 025 332 19,22%
D17 090% 0,25 3,60 19,62% D44 0,80~ 023 348 1472%
DI§  0,84* 0,22* 373 15,78* Mean 081 024 343 16,03
D19  084* 0,24 342 15,07* Max 097 027 381 22,66
D23 0,84* 0,22* 377 13,80% Min 068 021 288 136
D24 0,74 0,25™ 296 13,60* WT 081 025 324 179
D25 086% 0,25™ 344 1936* CV(%) 252 2389 50
D26 0.86* 0,24 3,58 19,30% LSD 0,036 0,023 1,13

01

Ghi chu: *: sw sai khac cé y nghia; ": sai khac khong cé y nghia.

0,9
0,8
0,7
0,6
0,5
0,4
03
0,2
0,1

D1 DS D13 D17 D18 D19 D23 D25 D26 D30 D31 D32 D36 D42 D43 WT
= Chigu dai hat (cm)  ===Chiéu réng hat (cm)

Hinh 3. Kich thwéc hat cia mét sé dong lua chinh stra gen
GS3.

Ning sudt lua phu thuoc vao nhiéu yéu t6 nhu ché
d6 dinh dudng, diéu kién sinh thai va ban chat di truyén
(gidng). GS3 1a mot trong nhitng gen kiém soat chat kich
thude hat duge C. Fan va cs bao cao nam 2006 [6]. Khi gen
bi mét chirc nang s€ 1am cho kich thudc cua hat thay ddi, hat
dai ra hoac ngén hon tuy theo vi tri bi dot bién vung chiic
nang kiém soat kich thudc co quan (OSR) hay viing két thiic
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(A)

KL 1000 hat (g)
25

15

10

O T T T T T T T T T T
D1 D5 D13 D17D25D26 D31 D32 D36 D43 WT

Hinh 4. Hinh thai hat ciia mét s6 dong lua chinh stra gen GS3.
Khoi lvgng 1.000 hat (A) va hinh thai hat (B) ciia mét so dong lua
chinh stra gen GS3 so v&i doi chirng (WT).

(C-terminal region) tuong Ung [7]. M. Li va cs (2016) [8]
gdy dot bién gen GS3 & giébng Zhonghua 11 thu dugc cac
cdy dot bién co kich thude hat 16n hon (8 mm) so vé&i dbi
chimg (6,4 mm) khi gen GS3 bi mat 4 dén 5 nucleotides.
Khéi luong hat ciing ting 1én 31 mg so voi cay ddi chimg
25,7 mg. Tuong ty, giéng lia Nipponbare khi bi dot bién
ddng thoi 2 gen GS3 va GL3.1 ¢6 hat dai hon va ham lugng
chalkiness cao hon so véi cay d6i chung [10]. Gidng TP309
¢6 chiéu dai va khdi lwong 1.000 hat ting 31,39 va 27,15%
s0 v6i d6i chimg khi bi dot bién gen GS3 [11].

Béc Thom 7 1a gidng lta c6 hat thon dai, chit luong
ngon, duoc chinh sira gen GS3 nham ting kich thudc hat
[13]. Két qua sang loc 41 dong T, cho thay, c6 38 dong
mang trinh ty gen ma hoa protein Cas9 dé chinh sua trinh
tu gen muyc tiéu. Gié@ trinl} tu 5 dong T thu dugc 2 dong lua
D1 va D25 bi dot bién mat 2 nucleotides T va C & vi tri 127
va 128 lam ting chiéu dai hat tir 0,86 dén 0,97 cm so v&i
dbi chtng (0,81 cm). Trong sb 38 dong kiém tra, c6 26 dong
khong c6 su khac biét, 15 dong c6 kich thudc hat 16n hon
va 4 dong c6 kich thudc hat nhé hon so véi ddi chiung. Két
qua nay cho thdy, vi tri gay dot bién co thé khac nhau lam
cho chirc ning cua gen GS3 biéu hién khac nhau ¢ cac nhom
tinh trang thu dugc. Két qua nay ciing duoc 1y giai trong cac
béo cdo trude do [8, 10]. Do vy, can c6 thém cac phan tich
sau hon dé danh gia vai tro cta cac dang dot bién ciing nhu
biéu hién gen ¢ cac dong dot bién néu trén.

4. Két luan

Két qua sang loc 41 dong lta T, chinh stra gen GS3 béng
PCR thu dugc 38 dong c6 mang doan gen ma hda protein
Cas9. Phan tich dot bién 5 dong cho thdy, D1 va D25 mét 2
nucleotides T, C & vi tri 127 va 128. Kich thudc hat ctia cac
dong dot bién c6 su dao dong dang ké: 26/38 dong khong
c6 su khac biét, 15/26 dong c6 kich thudc hat 16n hon (tu
0,86 dén 0,97 cm), trong d6 10 dong ¢ khdi lugng 1.000
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hat cao horn (19,22-22,6 g) so voi dbi ching (17,9 g). Tuy
nhién, can ¢ thém cac phan tich chirc nang dot bién & cac
dong khac nhau ciing nhu danh gia cac dic diém nong sinh
hoc khéc cua cac dong lia co trién vong néu trén.
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