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rTaq fiff ANTP 45 % F PCR i 51 5 B2 il 14
VI T TaKaRa 28] 485385 L T & B L0 5
KRB E A 2.4-D S50 [ Sigma 2 AL 51 Y
A ORI e A T AR A TA Y TR (i) A A
AR TE UL SCHR6 ]

12 CRL1ERERBRHEEHHE

PeFE CRL1 ZEH P E CDS X 2 4§47 4
I35 pYLCRISPR/Cas9-MH 22 #8525 14 kg 2 4
R U3 FL A Uba §E 857, 8 gRNA Rk &, %
% ¥ % GGCCACCATGAACAACTGGCTGG,
ACGACGGCGACGATGGCTGGTGG (¥ W ¥ %
5-3) .
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2L pCAMBIA1300s (35S Ji 8l F) #f 32 3k 2k 14
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CTAB & 425 DNA ¥,
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Je I C 28K Ue ™ . A 0.15 % HgCL, %5 1 . 15
0 15~30 min, e J5 I oW Z8 K s e, 53 H 6
WIRTH R . BRIREE SR A b e f 8 R 7, A 4b H1
R0 5 s fE BT 28 (CHYE 30 d,
1.7 OslAA10 B9 I 48 ff € fiL

BB 15 d Z2 47 19 7K R & 1 ) 2% D A I 4% 44
Jitl, A H OsTAATO-GFP gt & ik ik, 31X
BRCO T, T OB I 3R £ 0 R T WAl & B e JR R
JoT A A ) e SE A
1.8 OslAA10 EEE Ak

FHE OsTAA 10 3 B 5 1 344, 9 5 25 SO
& PPR3-N 5% {b i £ 18 #k NMY51, 7E SD/—
Trp/—Leu/— His/ — Ade 832 5 h 85 3%, 9547 H
T RSN RS 1 SR O o ) R S BRSOk 6 TR AT .
19 BEREXAXNSAEERIELE

FIEE () 8 4 R AD-OsARF F1 BD-OsIAA10
A ERERE AH109 H L 45 F SD/— Trp/— Leu
FAl B BT AR RS L B BN TR T
BE—E BN KE ddH, 0 H, BEE. HBEK
LI 3 pl B9 W W S F SD/— Trp/— Leu H
SD/—Trp/— Leu/— His/— Ade i #z (3 4~ 4= ¥ 2%
HEREFEA), 7230 CHEBERFM T 3 d 5, W
WEBE AR, AR A @ E%AE SD/— Trp/ —Leu
SD/—Trp/— Leu/— His/— Ade FEH#g F 4K, N &
HIOsARFHI OsIAA10 AAFEM EAEM . WA
O ETEAELE SD/— Trp/— Leu 4 b A K i A
RETE 3 A W ~F AR b 2B K, W3R W] OsARF 5 Os-
IAAL0 A MBEAE- .
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2.1



100

o Al R R R

%40
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A - pYLCRISPR/Cas9-MH(~16.5 kb) 5
replicon

Kan"

PBR322ori pBR322 born

C T Border R

T Border L

X B

Marker CK CR1 CR2 CR3 CR4

Marker CO2

A.CRISPR @&t 4t ; B.Mlu | F§EEY) CRISPR £ 844 TR A B BRBHBE I HL UKk 5 Col 3R B A U4 TR REEL s D. B IR M8 e rl Dk A Wl 3 38 ¢
A&, A. CRISPR vector diagram; B. Agarose gel electrophoresis image of CRISPR final vector plasmid digested by Mlu 1 ; C.Schematic di-

agram of overexpression final vector; D. Agarose gel electrophoresis image of overexpression final vector restriction detection.
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Vector schematic diagram and enzyme digestion test results

B R DN, CRL T 35 PRl 9 2 Ak B 3 A7 5 TR 2 i
W, CRL1 FE[A % JE IR Bk 58 A8 4 T, 04 21 8 A~
KRB R AR R R IR AR TR 5] 113
PREFPE RS (B 2)

ALKETH R 2 AR IR i AR 45 S AU PCR K I 45 5% B £ I8 R AR /K PCR & 45 %, A.PCR detection results of the editing results of gene

knockout mutants; B.PCR positive detection results of overexpression mutants.
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Fig.2 Agarose gel electrophoresis image for molecular detection of gene knockout and overexpression
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P AAL A 3, Bi/RE CRL1 K] e 2 K
T 115 S v 1 S R IR T
2.4 Osl|AA10 B4 T 48 B € fiz

W Bl R AR FE AL AE 11 B A A 7E 8% 57
12~16 h J5 . & T #0630 R 4 0 s T g, 45 21

R OsTAALO 2 & 7 T 40 M &% 5 i i B 1
(B4,
2.5 OslAA10 EEZE AT
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AFES 15 d J5 B AR BURD T 5 R BR 5 AR (KR 75 BT 30 d S AT AR B TORIGH BR 28 A8 AR R T C: 55 5 30 d S B9 BT AR BLRR TR
TR T . A: Wild-type seeds and knockout mutant seeds 15 days after induction; B: Wild-type seeds and knockout mutant seeds 30
days after induction;C: Wild-type seeds and overexpression mutant seeds 30 days after induction.

B3 EFABKBHMFEKSE CRLI ERRBRREMN CRIVBRIAREN CO3 M FIFEFREILL
Fig.3 Comparison of seed induced phenotype of wild type rice and rice CRL1 gene

knockout mutant CR3 and gene overexpress mutant CO3 seed induced phenotype

A D
Ve ;:\
ﬁ a
10 wm 10 pm
H35 YRR OsIAA10:: GFPRI &R A A
Bright field Nucleus marker Fusion protein of Merge

OsIAA10 and GFP
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Fig.4 Subcellular localization of OsIAA10 in rice protoplasts
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B 5 pGBKT7-OsIAALO H % &l
Fig.5 pGBKT7 - OslAA1O self activated test
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Table 1 Screening library candidate interaction protein information

i CES TR

Locus Common name Annotation
XM_015771564 OsARF5 Auxin response factor 5
XM_015788357 OsARF17 Auxin response factor, putative
XM_015794269 OsARF21 Auxin response factor, putative
XM_015761702 OsARF23 Auxin response factor, putative SD/-Ura /=Trp SD/-Ade/—His/—Ura /~Trp
XM_015770897 OsIAA10 Auxin-responsive protein SRR 10 155 100 47,55 1 472545 5 4740 1% « L PE ] BE 744 %
XM_015784740 OsIAAL7 Auxin-responsive protein F8 .BD-TAAL0 fil AD %5 #. AD-ARF5 #ill BD %5 # . BD-IAAL0 55 AD-

26 1[%&_‘5_1/'5% E E(] EﬁﬂE ARF5, Diluting 10 times and 100 times.the first row to the fifth row of

the figure are: positive control, negative control, BD-TAA10 plus AD no-

¥ OsARF5, OsARF17, OsARF21 1 OsARF23 .
9 , IJ;}f /\jcjﬁﬁﬁg PR3-N ;i:/jﬁ\z LA load, AD-ARF5 plus BD no-load, BD-IAA10 and AD-ARFS5.
%éftf?ﬁﬂﬂ\% H? p 3-N, 14 | E6 EBESWATH
Uﬁlﬁﬁﬁg ’ 'ﬁlﬁfﬂﬁﬁiﬁ\:%ﬁﬁ?ﬁ AH109 FR . T Fig.6 Some yeast point-to-point experiments
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SD/— Ade/—His/ — Ura/ — Trp F A5 5%, 458 W
7 OsARF5, OsARF17, OsARF21 I OsARF23 7¢ [i%
Bl SO ASUBTE SE 50 Y REAS T OsTAALO & AEHAE,
27 CRL1 5®EERE S KWIE

KR ABA 2438 R G0 1 W HE 1) & A 5 5t
K7L R ) pGADT JoHE 20 55 Ak 30355 1 1 Bk A28
ARG B bR pGAD-p53 Jit ki 55 4k R p53-ABAI B
PR AT by BE P % B LB A 1) I B T AR U FE SD/ —
Leu 85773 b ABA Y F OIS 30 ) 53 & #k B2 ol 500

pCRL1-ABAi+
pGAD-p53

PCRL1-ABAi+
pGAD-OsARF5

p53-ABAi+

3 ABALL pCRL1-ABAi
pGAD-p5:

ng/mL., Z5R /R, ERA ABA M FE L. 85
A A BT IEE AR, £54
500 ng/mL ABA B35 5L b, & 528 75 10 19 B B
WHR A TEE K, HA & A CRLI-ABAL +
pGADT-OsARF5 # CRLI1-ABAi + pGADT-Os-
ARF21 5B Pk %5 BEC2H 4 0 19 BF 40 i A T DL AR K
FF b g5 2L ] DLHE W, B S I OsARFS A1 Os-
ARF21 o] LG5 A B R 9 CRL1 3 19 )5 o 7 X 5%
P 27 T RS P S B R A

T BORRESXNAKE(FRERERIE)

Fig.7 Yeast single-clone point-to-point experiments( proof of positive clone)
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A5 30 3ok KR A R R GA R ARG B R
KR i S8 B T CRL 76 P8 45 K 78 i 45 41
SR IE B & 45 B AR T 38 Ao 8 B X% 32 0 2 5
B 57 0 9T I 4IF T OsIAAL0 F1 OsARF5 ., OsARF17,
OsARF21,OsARF23 fFEAH BAE FHC &R . Jl i e BF
B AF SN S B, B UE T OH ) OsARFS,
OsARF218EF1 CRL1 J& 3+ X B9 45 € TofF 455, LA
W CRL1 B By 5e 5%, ¥ UEW] T CRL1 %
R K E g OsTAA 10 P T iy — > 6 i
PR IL D WA T — S e K R AL AL 205 3 )
Wk HEERZEAENMER R EE@ER, CRL1 KT
T A 3 A Ak 3k R 1) 5 e BIL A AT SR A, {H R B
ECSIVINTN DR NG 12 I o s o c O [ 1 N S R
CRL 1 % H (4 BIF 5 65 A 2 e Bz 19 405 40 21055 2 3
RHEMRFEEXEEFRRBERWE HEKR TR
Fel, X 5 LBD16,LBD18 % [r] Vi %k A
TERL R ST R AR A 2R, ] e 3R 5K 28 A8 (K i
T TSR R R B S H UL W AT BE A 78 A R R )L
TR R g

FHWFSE B R KRG CRL1 3B T e 8 45 3L 4 48
i 600 AT R 2 5L RN S 5 AR TE W 14 5L RS I
J PRI [R]85 45 DU 43 22— S 7K R P R
el 600 Z NS gk bR A Y B BRI K
H Ak e SRR 45 L ROS FIIR 5T AR 3 LA K 4 i B 7K
fife 5 A LA Bk FR A A IR, TR RS
A AR S B AH G I JE R X S 515 R0
T T 8 R O A Ak RN B W A

ik — 2 BB 5 AT LA LA R LA 5 AT . (D AR
e 45 B W /8 CRL1 5 OsIAA10, OsARF5,
OsARF21Z [MAFFE I 5C &, 1 TAA K5 ARF
FIEZ A 76 5P I B AR, CRLL L & &
IS OsIAALT SR F I IH 4% R FRATTRE 4k
ST AT IR A I ST . (2) AN [ A9 7K R 5 ot 21
ZUER IR 32 g J1 R TH2 ), CRLY 72 Hovh R 45 1)
YRR A 22 000 25 6 A [ b Bl 5 038 20, Wi Bt
AP RKRE SR AL O, B A AR R T 41 By
Fofr o — 25 W 0 RIS 5 80 R 5 Fh 22 (R 4 8% ) 25 5 1
NS I 1 7 = X 2 N S 7 N e
FHE (3 CRLFE M 47 5 5 3k A% v iy 3R a6 i =X
ERGREFTSBRAEAR? BRBHBESRINS
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Auxin pathway in process of rice callus induction

DUAN Zhenchun,ZHANG Zhaoyang, LIN Yongjun
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Abstract Rice as a monocot model plant is one of the few crops that achieve mature tissue culture,
but the physiological processes and specific molecular mechanisms in the process of tissue culture are
still rarely understood. In this study,the CRISPR/CAS9 gene knockout vector of the CRL1 gene in the
rice LBD gene family was constructed and transformed into callus of rice Zhonghua 11. Eight families
with missing transgene fragments were obtained. The result of callus induction on the seeds of CRL1
gene knockout material showed that their callus induction was strongly inhibited, similar to the known
RNA interference material phenotype of the rice OsIAA10 gene. The results of a subcellular localization
of OsIAA10 showed that OsIAA10 was located on the nucleus and the cell membrane. Through the
yeast two-hybrid screening library experiment,it was found that OsITAA10 can interact with four tran-
scription factors including OsARF5,OsARF 17,0sARF 21,and OsARF 23 among members of the Os-
ARF family. A yeast one-hybrid point-to-point experiment was performed using the promoter of CRL1
gene as a bait to construct a vector. The results showed that only OsARF5 and OsARF21 can specifically
bind to the AuxRE motif in the promoter region of the CRL1 gene and activate the transcription of
CRL1 gene. It is indicated that the development pathway of rice lateral roots is directly related to the
process of callus induction. There is a conservative mechanism of auxin regulation between rice and di-
cots,which plays an important role in the process of callus induction in rice seeds.
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