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Tom tit:

Motif ankyrin (ANK) 12 mt trong nhirng motif protein I6n nhét trong giéi tw nhién va cé vai trd sinh hoc da dang.
Hai gen mi hoéa protein mién ankyrin OsANKI, OsANK2 dwgc xac dinh lién quan dén ciu tric bong lia thong qua
nghién ctru lién két trén toan hé gen (GWAS) céc tinh trang ning suit trén mot quan thé lua ban dia Viét Nam. Cac
ciu tric polycistronic tRNA-gRNA (PTG) cho phép chinh sira gen da diém dwoc xdy dung nhim nghién ciru chirc
ning 2 gen OSANKI va OsANK2 bang cong ngh¢ CRISPR/Cas9. Hai RNA do (gRNA) dwoc thiét ké dé gay dot bién
tai 2 diém trong viing exon 4 mi héa motif ANK cho mdi gen va dwgc dwa vao cu tricc PTG bing cong nghé Golden
Gate. It nhat mot ciu tric PTG da dwgc xiy dung thanh cong nhiam chinh sira riéng ré tirng gen OsANKI, OsANK2

hoic dong thoi ci 2 gen.

Tir khéa: cAu tric bong lia, CRISPR/Cas9, lia, motif ankyrin, polycistronic tRNA-gRNA.

Chi s6 phén loai: 4.6

M6 dau

Motif ANK 1a mdt trong nhitng motif protein dugc bao
ton va phan bb da dang nhét trong cac loai sinh vat, tir virus
dén nguoi [1]. Hau hét protein ANK chira 2-6 motif ANK
lap lai, s6 lan lap lai 16n nhat dwoc biét dén 1a 34 [2]. Cac
protein tin hi¢u Swi6/Cdc10 va Notch 1a cac protein ANK
dau tién duoc phat hién tir nAm men va Drosophila [3]. Sau
d6, nhitng protein nay duogc dat tén tur viéc phat hién 24
motif ANK trong protein ANK [4].

O nguoi va dong vat, protein ANK c6 y nghia quan trong
va vai tro sinh hoc da dang. Chiing tham gia vao kiém soat
con dudng song sot cia té bao, diéu hoa phién ma [5]. Mot
s6 protein ANK tryc tiép tham gia vao ngin ngira su phat
trién cua ung thu [6]. Hon nita, protein ANK con la cac
thanh phdn quan trong ciia kénh ion va van chuyén phuc
hop tin hiéu trong hé thong tim mach [7].

So v&i rat nhidu cong bd vé protein ANK duogc tim thy
o nguoi va dong vat, chi c6 mot sb luong nhéd protein ANK
da duogc nghién ctru chire nang ¢ thuc vat, tuy nhién co ché
hoat dong cua motif ANK van chua duoc lam rd. Protein
cod nguén géc thue vat dau tién duge bao céo 1a AKR tir
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Arabidopsis, dong vai trd diéu hoa trong qua trinh biét hoa
té bao va phat trién cta cdy [8]. NPR1 ma héa mét loai
protein ANK mdi, git vai tro trung tim trong hé thong
phong ngu qua trung gian axit salicylic & Arabidopsis [9].
ANKR?2 ciing tir Arabidopsis ¢ thé tham gia vao viéc diéu
hoa chuyén hoa chdng oxy hoa trong khang bénh va phan
tng Vi stress. Mot s6 protein ANK tham gia vao su biét
hoa € bao va su phat trién cua cdy [10], hinh thanh va phat
trién ré, trong khi d6 LIANK dong vai tro quan trong db6i
v6i su ndy mam cua phan hoa va phat trién dng phan O cay
L11y [11]. Mot sb protein ANK khac lién quan dén cac co
ché phan ung vdi stress va khang bénh & Arabidopsis, hat
tiéu va ca chua.

Lua (Oryza sativa L.) 1a mot trong nhiing cdy trong quan
trong nhat, cung cip luong thuc cho hon 50% dén so thé
giéi va 1a cdy md hinh cho cic nghién ctru vé biéu hién
va chirc ning gen. Mic du mét s6 lugng 16n gen ma hoa
protein mién ankyrin da dugc xac dinh ¢ lta nhung mdi
chi c6 2 protein ANK dugc nghién ctru chitc nang ¢ 10a.
XB25 1a mot protein lién két co kha ning tuong tic véi
mién xuyén mang cta protein XA21, can thiét dé duy tri
kha ning khang vi khuan Xanthomonas oryzae, tic nhan
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Abstract:

The ankyrin repeat is one of the most common protein
sequence motifs and has been detected in organisms
ranging from viruses to human. Two genes OsANKI
and OsANK2 were determined implicated in rice
panicle architecture through a GWAS analysis using
a Vietnamese landrace panel of rice. The polycistronic
tRNA-gRNA (PTG) structures that allow gene editing
at mulitple sites, were built to characterize the function
of OsANKI and OsANK2, by using CRISPR/Cas9
technology. Two guide RNAs (gRNAs) were designed
to cause gene mutation in the exon 4 region encoding
ANK motif for each gene and were inserted into PTG
structure using Golden Gate technology. At least one
PTG structure was successfully obtained to edit OsANK1
and OsANK?2 separetely or together.

Keywords: ankyrin motif, CRISPR/Cas9, polycistronic
tRNA-gRNA, rice, rice panicle architecture.
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gdy ra bénh bac la ¢ lGa [12]. Protein thir hai 1a OsCBT
hoat dong nhu mot yéu t6 didu hoa tang cuong phién ma
[13]. Ngoai ra, gen OsPIANKI dugc biét dén lién quan t6i
viéc diéu chinh dap tng khang bénh dao 6n [14]. Cing v6i
su phat trién cta khoa hoc va cong nghé, sy ra doi cia cac
thé hé giai trinh ty m&i trong nhiig niam gan day di tao
diéu kién cho hang loat cac du &n giai trinh tu cac giéng Iua
khac nhau trén thé gidi, cung cap co hoi tuyét voi cho cac
phan tich trén toan hé gen. Bang cach phan tich cac bo dir
liéu o lua, Huang va cs (2009) [11] da xac dinh dugc 175
gen OsANK dya vao thanh phan mién protein. Két qua phan
tich GWAS céc tinh trang ning suat ctia mét tap doan lua
ban dia Viét Nam da xac dinh dugc mot s6 QTLs lién quan
dén sy phan nhanh cua bong va so hoa trén bong. Trong
d6 dang cha y 1a QTLY lién két véi ca 2 tinh trang quan
trong quyét dinh truc tiép dén ning suat laa: sb gié thi cip/
bong va s6 hoa/bong [15]. 11 gen tiém ning dugc xac dinh
bang phan tich tin sinh, str dung cac dit liéu phién ma c¢6 sin
(http://qtaro.abr.affrc.go.jp/, http://ricexpro.dna.affrc.go.jp/
field-development.php?featurenum=16794) va cac du liéu
RNA-seq ctia Trung tim Nghién ctru phat trién Phéap. Trong
s6 d6, duy nhat gen SPOTTED LEAF 11 (SL1I) da dugc
xac dinh chirc ning lién quan dén diéu chinh viéc né hoa
0 laa, thong qua tuong tac vdi gen SPINI. Ngoai ra, c6 5
gen mé hoa protein mién ANK, mot gen ma hoa Cytokinin-
O-glucosyltransferase biéu hién manh & ré va 14, 1 gen lién
quan dén do xoe ctia 14 va 3 gen ma héa protein mién TPR
(tetratricopeptide repeat) nhung chua biét chirc ning. Phan
tich biéu hién 11 gen nay & 2 nhom lta ¢ ciu trac bong
trong phan (bong to va bong nho) cho thy 2 gen mi héa
protein mién ankyrin (dat tén 13 OsANKI va OsANK2) ¢
biéu hién trai nguoc nhau, gen OsANK biéu hién manh hon
& nhom laa c6 ciu tric bong to, nguoc lai gen OsANK2
biéu hién cao hon & nhom lia bong nho. Bén canh do, st
dung k¥ thuat Gene Capture két hop v&i giai trinh tu ving
QTL9 ¢ 2 nhém lua da xac dinh duoc mot sé SNPs & 2 gen
(két qua chwa cong bd). Gia thiét dat ra 1a gen OsANKI va
OsANK?2 c6 thé lién quan dén cau tric bong lua, trong d6
gen OsANKI déng vai trd nhu mot yéu t 1am ting cuong
kha nang phan nhanh ctia bong, con gen OsANK?2 c6 tac
ddng nguoc lai (gay e ché qua trinh nay).

Céu triic bong lua 1a mot tinh trang néng hoc phirc tap
duogc quy dinh boi nhiéu gen. Dé xac dinh chirc ning cua hai
gen OsANKI va OsANK?2 lién quan dén cau tric bong lua,
cach tiép can hiéu qua nhat 1a tién hanh bat hoat riéng ré va
ddng thoi ca hai gen. CRISPR/Cas9 1a cong cu chinh sira
gen tién bo nhét ¢ thuc vat hién nay, cho phép bét hoat déng
thoi nhidu gen [16, 17]. PA c6 nhiéu nghién ctru st dung
cong nghe CRISPR/CaS9 dé bat hoat cac gen khéng mong
mud6n nham tao gidng lia méi ning suat cao. Dé chinh stra
nhiéu gen, Xie va cs (2015) [17] da xdy dung cic ciu triic
PTG chtra cac doan 1ap tRNA-gRNA scaffold dé tao dong



thoi nhidu sgRNA & lta. Sau khi cac cau trac nay duoc
phién ma trong té bao thuc véat, hé théng tRNA-processing
RNases ndi sinh s€ nhan biét thanh phﬁn tRNA va cit chinh
xac, giai phong cac sgRNA. Két qua thir nghiém cho thiy,
phuong phap nay cho phép bat hoat dong thoi 4 gen vai hi¢u
suat chinh sira trén ca hai alen tir 57% tré 1én. Trong nghién
clru ndy, cac cau tric PTG da duoc xdy dung nham tng
dung cong nghé CRIPSR/Cas9 dé nghién ciru chirc ning
clia hai gen OsANKI va OsANK2. Hai gRNA dugc thiét ké
dé gay dot bién tai 2 diém trong ving exon 4 ma hoa motif
ANK ctia mdi gen. Céc cau tric PTG dugc xay dung thanh
cong dé bat hoat 2 gen OsANKI, OsANK?2 riéng r& hoic
dong thoi ca 2 gen.
Vit liéu va phuong phap nghién ciu

Vit li¢u

Oligonucleotide c¢6 ngudn gbc tir Cong ty Macrogen
(Han Quéc). Plasmid pGTR duoc sir dung lam ADN khudn
cho cac phan tmg PCR khuéch dai cic manh thanh phan,
plasmid pRGEB32 dugc sir dung lam vector biéu hién dong
thoi Cas9 va cau trac PTG [16]. Cac héa chit khac co ngudn
géc tr QTAGEN, NEB va Thermo Scientific.

Phuwong phap

Thiét ké gRNA: cac trinh ty gRNA spacer duoc thiét ké
bang phan mém CRISPRdirect (http://crispr.dbcls.jp/) bang
cach nhap dir liéu ctuia vung gen OsANKI va OsANK2 cla
gidng Ita Nipponbare. S6 hiéu GenBank ciia 2 ving gen
OsANKI va OsANK2 lan lugt 1a: AP014958.1: 17203282-
17202908 va AP014958.1: 17333775-17333401. Dé xem
xét kha nang cit khong dac hiéu (off-target) cua gRNA
spacer d6i véi thé gen cua giéng lua Nipponbare, thong sb
“Specificity check” dugc lua chon la: Rice (Oryza sativa ssp.
japonica) genome, Os-Nipponbare-Reference-IRGSP-1.0
(Oct, 2011). Cac trinh ty gRNA spacer c6 chi sé off-target
thép nhét duge lva chon.

Thiét ké moi: cac mdi duge thiét ké dé ndi cac manh tao
ciu tric gRNA bing cong nghé Golden Gate theo nghién
clru cua Xie va cs (2015) [17].

Tong hop PTG bang Golden Gate:

A Thiétké mdi dé Khuéch dai cécmanh thanh phan
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Hinh 1. Nguyén tic tao c4u tric PTG bang Golden Gate [16].
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Csoad quy trinh téng hop céu triic PTG hoan chinh bing Golden Gate
Manh Wi

GRNAIN-21F  gRNAIN-T-R

GRNAIn-11F  L3ADSR
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Nguyén tic ctia phuong phap Golden Gate tong hop
PTG duoc trinh bay trong hinh 1. (A) Cach thiét ké moi dac
hiéu cho m&i gRNA spacer v&i 4 bp gdi 1én nhau trong phan
tmg ndi Golden Gate. Hai mdi thanh phan tao mot gRNA
spacer gbi 1én nhau dua vao 4 nucleotide lién tiép bat ky
trong vung spacer. (B) Nguyén tic tao mot cdu traic gRNA
spacer hoan chinh bang Golden Gate. Sau khi cic manh
thanh phan dwoc khuéch dai bang PCR va cat bang Bsal,
dau dinh dai 4 nucleotide dugc tao thanh gitp ndi 2 manh
thanh phan dé tao thanh mot cau tric gRNA hoan chinh.
Trinh ty ADN trong hop thé hién diém cit cua Bsal. (C) So
dd quy trinh téng hop cau tric PTG hoan chinh bang Golden
Gate. Mot cu trac PTG véi (n-1) gRNA duoc chia thanh n
manh thanh phdn. M&i manh thanh phan dugc khuéch dai
béng moi ddc hiéu chira diém cét cua Bsal, ngoai trur 2 vung
dau va cudi cia mot cAu trac su dung mdi chira diém cét cua
Fokl (LSADS5-F va L3AD5-R). Nhitng manh PCR nay duoc
nbi véi nhau bang Golden Gate dé tao ra PTG hoan chinh.
San pham cua phan tng tiép tuc dugc khuéch dai bang moi
S5ADS5-F va S3AD5-R. Sau khi duoc cit bang Fokl, san
pham PCR dugc chén vao vector pRGEB32 da dugc cit mo
vong bang Bsal dé tao cau trac PTG hoan chinh.

PCR khuéch dai cac manh thanh phan: trong nghién ctru
nay, mdi gen dugc chinh stra bang hai gRNA tai hai vi tri
lan can nhau.

Céc manh tao ciu tric gRNA bat hoat gen OsANK]/
(ANK-1), OsANKI (ANK-2) va bat hoat dong thoi gen
OsANKI va OsANK2 [ANK(1+2)] dugc khuéch dai bang
phan ung PCR st dung Phusion High-Fidelity DNA
Polymerase (Thermo Scientific) véi cdp mdi twong tng
(bang 1). Thanh phan phan tmg PCR c6 thé tich 50 ul, bao
gdm 10 pl 5X Phusion HF Buffer; 1 pl 10 mM dNTPs;
2,5 ul 10 pM mdi xudi; 2,5 pl 10 uM mdi nguoc; 0,5 ul
Phusion High-Fidelity DNA Polymerase va 0,1 ng plasmid
pGTR. Sau do, phan ung duoc thyc hién voi chuong trinh
nhiét: 98°C, 2 phut; 35 chu ky (98°C, 10 gidy; 50°C, 20 giay;
72°C, 20 giay); 72°C, 2 phut 30 gidy.

Cac manh P1, P2 va P3 dugc sir dung dé tao cau tric
ANK-1, cic manh P4, P5 va P6 duoc sir dung dé tao ciu
trac ANK-2, cac manh P1, P2, P5, P6 va P7 dugc st dung
dé tao ciu tric ANK(1+2).

GRNAIZLR

=
8sal ORI Bsal
BsalpaI
O oRNAscaio p——
Lt D w BsalpITTTTTTT
@ N6i céc ménh bing phan g Golden
SsaDsF Gate (Bsal va T7 DNA lgase)
okl

Fox I G AIDGC A QIO TTTTTTT
$3AD58

i mdi S5ADS5-F va S3ADSR
dtbéng Fok|
6i vector pRGEB32 da cét bang Bsal

W AEO QC IO e GG TTTTTTT
wann(l|  wann 2l Mann (3] Mann(o-1) | Wann (o)
Téng s gRNA: n -1

GRNAGHR

ACIRNA (mdi

61



s Khoa hoc Néng nghiép

Bang 1. Cac manh PCR thanh phan can téng hop vé&i cap
mdi twong rng.

. . Kich tlzu*(rc

Manh PCR  Moixuéi  Moi nguge Ky hiéu san pham
PCR (bp)

P1 L5ADS-F  ANKla-R L5AD-ANKla 140

P2 ANKla-F  ANKIb-R  ANKla-ANKIb 190

P3 ANKIb-F L3ADS-R ANKI1b-L3AD 120

P4 L5ADS-F  ANK2c¢-R L5AD-ANK2c¢ 140

P5 ANK2c-F  ANK2d-R ~ ANK2c-ANK2d 190

P6 ANK2d-F  L3AD5-R  ANK2d-L3AD 120

P7 ANKIb-F  ANK2c-R ANKI1b-ANK2c¢ 190

Téng hop cac cau traic PTG bang Golden Gate: san
pham PCR cic manh thanh phan tiép tuc duogc tinh sach
bang QIAquick PCR Purification Kit (QIAGEN) trudc khi
dugc dua vao phan ting Golden Gate. Thanh phan phan
g 20 pl bao gdm: 10 pl 2X T7 DNA Ligase Buffer (132
mM Tris-HCI, 20 mM MgCl,, 2 mM ATP, 2 mM DTT, 15%
PEG 6000, pH 7,6); 2 ul Bovine Serum Albumin (1 mg/
ml); 0,5 pl Bsal (10 U/ul); 0,5 ul T7 DNA ligase (3000 U/
ul) 25 ng mdi manh PCR thanh phan. Sau do, phan tng
duogc thyc hién véi chuong trinh nhiét: 50 chu ky (37°C, 5
phut va 20°C, 10 phut ); va sau d6 gitr tai 20°C trong 1 gio.
San pham cla phan ng Golden Gate dugc pha loang 10
lan trong H,0 dé lam khuén cho phan img PCR khuéch dai
toan bo ciu truc v6i cap modi S5ADS5-F va S3ADS5-R. Phan
mg PCR c6 thé tich 50 pl bao gdm: 10 ul 5X Phusion HF
Buffer; 1 ul 10 mM dNTPs; 2,5 ul 10 uM mdi xudi; 2,5
ul 10 pM mdi nguoc; 0,5 pl Phusion High-Fidelity DNA
Polymerase; va 2 pl san pham pha lodng cua phan tng GG.
Sau d6, phan Gng duoc thuc hién vdoi chuong trinh nhiét:
98°C, 2 phut; 35 chu ky (98°C, 10 giay; 60°C, 20 giay; 72°C,
20 gidy); 72°C, 2 phut 30 gidy.

San pham PCR khuéch dai toan bd ciu tric dugc tinh
sach béng QIAquick PCR Purification Kit (QIAGEN) truGe
khi dwoc cit bang Fokl (Thermo Scientific). San phdm cit
dugc dién di trén gel agarose 1% dé tinh sach trén gel bang
QIAquick Gel Extraction Kit (QIAGEN) tru6e khi duge
n6i voi vector pRGEB32 di dugc cit bang Bsal, , enzyme
T4 ADN ligase (Thermo Scientific). San phdm ndi sau d6
duoc bién nap vao té bao kha bién E. coli DH10b (Thermo
Scientific) bang phwong phap sdc nhiét trude khi duoc trai
trén dia thach LB c6 bo sung khang sinh kanamycin. Sau
khi nudi qua dém, cac dong té bao moc trén dia dugc sang
loc bang ky thuat PCR khuédn lac v&i cip mdi S5ADS-F
va S3ADS5-R. Cac dong té bao cho két qua sang loc PCR
dwong tinh duge nudi trong moi trudng LB 1ong ¢ bd sung
khéng sinh kanamycin qua dém dé tach chiét lay plasmid
bang QIAprep Spin Miniprep Kit (QIAGEN).

Giai trinh tu gen: cac dong plasmid sau d6 dugc gui di
giai trinh tu tai Cong ty 1 Base Malaysia d¢ kiém tra tinh
chinh x4c cta cau trac.
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Két qua
Thiét ké gRNA spacer

Dé mg dung céng nghé CRIPSR/Cas9 chinh stra va
nghién ctru chirc nang cia gen, gRNA spacer dugc lua chon
can han ché tdi da kha ning phic hop Cas9-gRNA off-
target. Két qua cho thay, dua vao chi sé 20mer + PAM duoc
trinh bay & bang 2 va 3, céc trinh ty gRNA spacer thu duoc
déu chi bét cap dac hi¢u (on-target) dung mdt trinh ty trén
thé gen cuia Nipponbare. Tuy nhién, dwa vao chi s6 12mer +
PAM, van c6 kha ning off-target xay ra. Chi sé nay cang 16n
thi kha nang off-target cang cao. Do vy, hai trinh ty gRNA
spacer dbi v6i mdi gen c6 chi sé 12mer + PAM thép nhét
da dugc lya chon: GCCACTGATTTATGCAGTTCIGG
va  CCTCTCCATTTAGCAGTTGAACA  d6i  véi
OsANK-1, GTGGACACAGTCGCAAACCGTIGG va
TGGTGCTATGAAGATTTTATTIGG ddi véi OsANK-2.

Bang 2. Thiét ké gRNA spacer bat hoat ANK-1.

, , Khi niing bt cap v6i cac trinh ty
Vi tri bat cp trén the

sen Nipponbare chr) Trinh tir gRNA spacer trén thé gen Nipponbare
20mer+PAM ~ 12mer + PAM
1 17203075 - 17203053 %g;icchTAGCA 1 3
2 17203175 - 17203153 ig%&wmmc | 3
3 17203216 - 17203194 %; chﬁlT TGTTTTT 1 15
4 17202959 - 17202937 %TGGT(;IS%@&AATGA | 9
5 17202985 - 17202963 ;ﬁ;ﬁﬁmﬂm 1 7
6 17203279 - 17203257 %C(T}/I:%XETTGTTTG 1 18

Ghi chu: trinh tw PAM dwoc gach chan. 20mer + PAM: kha nang gRNA
spacer bét cap 20 nucleotide lién tiép voi trinh tw PAM (NGG) trén thé
gen cla giong lua Nipponbare. 12mer + PAM: kha nang gRNA spacer
bét c&p 12 nucleotide lién tiép vai trinh tw PAM (NGG) trén thé gen cla
giéng lua Nipponbare.

Bang 3. Thiét ké gRNA spacer bat hoat ANK-2.

, o Khi niing bit cap voi cdc trinh ty
Vi tri bt cp trén the

T cen Nigonbire chrd Trinh tw gRNA spacer trén thé gen Nipponbare
20mer +PAM ~ 12mer + PAM

1 17333593 - 17333571 g;ggéﬁAGTCGCA 1 2

2 17313923 - 17313901 ;ggicg ATGAAGATT 1 7

3 17333637 17333659 %CT[IEZCTTGTTTGT 1 13

4 17333701 - 17333679 %%CG%C/&C AAAAA 1 14

5 17333694 - 17333672 %ﬁmAAAGGGA 1 37

6 17333704 - 17333682 iiiiiicicé;CCCAAA 1 13
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Thiét ké méi d@é tao céu triic gRNA

Sau khi xac dinh dugc trinh tu gRNA spacer, trinh ty
moi su dung dé tao cau truc PTG dugc thiét ké tuong tu nhu
nghién ctru cia Xie va cs (2015) [17]. Trinh ty cac moi dugce
trinh bay ¢ bang 4.

Bang 4. Cac mdi str dung dé tao cau triuc PTG.

Tén moi Trinh tu (5'-3’)

ANKla-F TA GGTCTCC GATTTATGCAGTTC gttttagagctagaa
ANKla-R AT GGTCTCA AATCAGTGGC tgcaccagecgggaa
ANKI1b-F TA GGTCTCC CTGCTAAATGGAG gttttagagctagaa
ANKIb-R AT GGTCTCA GCAGTTGAACA tgcaccagecgggaa
ANK2¢-F TA GGTCTCC ACAGTCGCAAACCG gttttagagctagaa
ANK2¢-R AT GGTCTCA CTGTGTCCAC tgcaccagecgggaa
ANK2d-F TA GGTCTCC TATGAAGATTTTAT gttttagagctagaa
ANK2d-R AT GGTCTCA CATAGCACCA tgcaccagecgggaa
LSADS-F CG GGTCTC A GGCA GGATG GGCAGTCTG GGCA
ACAAAGCACCAGTGG
L3ADS-R TA GGTCTC C AAAC GGATG AGCGACAGC AAAC
AAAAAAAAAA GCACCGACTCG
SSADS-F CG GGTCTC A GGCA GGATG GGCAGTCTG GGCA
S3ADS-R TA GGTCTC C AAAC GGATG AGCGACAGC AAAC

Gach chan: trinh tw néi gitra cac manh ADN thanh phan.

PCR khuéch dai cdc mdnh thanh phin dé tao cdc ciu
triic gRNA

Trong nghién ciru nay, cic manh thanh phan dé tao cac
cau tric gRNA dugc khuéch dai bang phan tng PCR véi
khuon ADN 14 plasmid pGTR va cic mdi twong img (bang
1 va 4). Két qua hinh 2 cho thay, cac san pham PCR déu cho
két qua phu hop v6i tinh toan 1y thuyét 1a: 120 bp ddi véi
mdi ANK 1b-F, L3ADS5-R (P3), ANK2d-F va L3AD5-R (P6);
140 bp dbi voi mdi L5AD5-F, ANK1a-R (P1), L5AD5-F va
ANK2c-R (P4); 190 bp dbi voi mdi ANKla-F, ANK1b-R
(P2), ANK2c-F, ANK2d-R (P5), ANK1b-F va ANK2c-R (P7).

Sau d6 cac manh PCR thanh phﬁn dugc tron vai nhau
de tao cau truc gRNA trong phan img Golden Gate stir dung
Bsal va T7 ADN ligase.

Sang loc cac céu triic PTG bat hoat ANK-1, ANK-2 va
ANK-(1+2)

Céu trac ANK-1 duoc sz‘mg loc bang cip moi ANK la-F
va ANK1b-R cho san pham PCR c6 kich thudc 1y thuyet
1a 200 bp. Cau tric ANK-2 dugc sang loc bang cip moi
ANK2¢-F va ANK2d-R véi san phdm PCR 200 bp. Céu
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Hinh 2. Két qua PCR khuéch dai cac manh thanh phan
tao cau truc PTG bat hoat ANK-1, ANK-2 va bat hoat déng
thi ANK-1 va ANK-2. 1: san phdm PCR v&i moi ANK1b-F va
L3AD5-R (P3); 2: sdn phdm PCR v&i mdi ANK2d-F va L3AD5-R
(P6); 3: san phdm PCR v&i mbi LSAD5-F va ANK1a-R (P1);
4: san phdm PCR vé&i mdi L5AD5-F va ANK2c-R (P4); 5: san
phdm PCR vé&i méi ANK1a-F va ANK1b-R (P2); 6: san phdm
PCR v&i mdi ANK2c-F va ANK2d-R (P5); 7: san pham PCR vo&i
moi ANK1b-F va ANK2c-R (P7); 8: SiZer™-100 ADN Marker
Solution (Intron).

traic ANK(142) duoc sang loc bang cip moi ANKla-F va
ANK2d-R v6i san pham PCR 550 bp. Két qua (hinh 3) cho
thiy, 6/22 dong cho két qua duong tinh véi ciu traic ANK-
1, 20/22 dong cho két qua dwong tinh véi cdu traic ANK-2,
12/23 dong cho két qua duong tinh véi ciu trac ANK(1+2).

1723 456 7 8:9 10111713 1415 16 17 1819 20,21 3233 2425
ANK-1

26 27 28 293031 32 33 34 3536 37 38 3940 41 42 4344 45 4647 48 49 50
ANK-2

51 52 53 5455 56 57 58 5060 6162 6364 65 6567 68 53 7071 72 7374 75
ANK-(1+2)

Hinh 3. Két qua sang loc cac dong E. coli mang cau tric
PTG bat hoat ANK-1, ANK-2 va bat hoat déng thei ANK-1
va ANK-2 bang k§y thuat PCR khuan lac str dung 1an lwot
cac cap méi ANK1a-F*ANK1b-R, ANK2c-F*ANK2d-R va
ANK1a-F*ANK2d-R. 1-24: sang loc cAu tric ANK-1, trong dé:
1 1a @m tinh, 24 1a dwong tinh; 26-49: sang loc cAu trac ANK-
2, trong do: 49 la am tinh, 26 la dwong tinh; 51-75: sang loc
cAu tric ANK-(1+2), trong d6: 51 1a mau am tinh; 25, 50, 63:
HighRanger 1 kb ADN Ladder (Norgen).
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Céac dong té bao E. coli cho két qua PCR khuan lac
duong tinh dugc nudi cay deé tach chiét plasmid.

Két qua gidi trinh tw cdc dong plasmid mang céu tric
gRNA

Cac dong plasmid dugc xac dinh trinh ty theo ca hai
chleu Két qua giai trinh ty gen (bang 5) cho thiy, toan bo
céc cdu trac déu c6 it nhiat mot dong plasmid cho két qua
nhu mong doi.

Bang 5. Két qua giai trinh tw cac dong plasmid mang cau
tric PTG bat hoat ANK-1, ANK-2 va bat hoat dong thoi
ANK-1 va ANK-2.

Chu tric S0 lwong dong giri di gidi trinh t K&t qua gidi trinh tur

ANK-1 3 3/3 dong trinh tir ding véi thiét ké

ANK-2 3 2/3 dong trinh tu ding vi thiét ké

ANK~(1+2) 5 1/5 dong trinh ty ding voi thiét ké
Két luan

Trong nghién ct nay, chung t6i da xay dung thanh cong
cé4c cau tric PTG béat hoat riéng 1€ OsANKI, OsANK?2 va
ddng thoi ca hai gen. Hién nay, cac ciu tric nay da dugc
bién nap vao gidng lua Kitaaké va cac cong viée dic tinh
hoa cac dong lua dot bién dang duoc tién hanh dé xac dinh
churc nang cia hai gen nay.
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