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HE

T ] A A A ST T i A OsCPK 12 3 [H i bk A 2 38 2228 K, F 150 mmol/L A NaCl #47

b P36 AL B 25 R WO - AR R TC IR AR R AR IR R 0 TR S O A B i 38 R B 58 AR ARORT H T BT AR
B U BB AR R B IEA 2, B A6 3, 3E 52 OsCPK 12 X /K R #h A IE W4 /E ] . JH real-time PCR X %€
ARKE R AR THEE R 2 AL RS RS AR RS RIS AN SR E R M RBEANZA
CF A7 o T TR RN O R s B PR R A B R LML U OsCPK 12 2 5K 15 5 7 5 91 52 W 7K R B0 30
N, R BE— A58 OsCPK 12 WAL DR . 8 i 767K F J5 A T R rh 3R Gk Al 5 25 I #E4T OsCPK12 Y 1 48 it 7 o7
HE OsCPKI12 BN T I, FBERE R 22 28 M ik fE K RGP A6 11 IREE A SCE R i sk 3] 2 A~ /KB B H
OsPIP1-1/1 OsPIP2-7, H B HE i X 55 36 UE 0 B L 3E 0 OsCPK12 1] figal it 5 OsPIP1-1 1 OsPIP2-7 H.AF , i ¥

7K G332 A0 R o T KR 0 R
XER
FESZ%ES S511.503.53; Q78 3 kAR IR D
KK R E LR, 22 385k AR, T

Bk e T S5 AR A W b 38 BE A W i, R

WAERLEMZ RN, S350, HAKRTE KB

HEAR AL BT WX 0 5 F v O AL . B S AR R

S AR TEM WS S T b I s A

{0, 54K #5253 B (calmodulin-dependent pro-

tein kinase , CPK)YE J 45 & 1 1 & % #% . CPK BE7E

JH PN B A R Tk B R N S R R A S R

B AR AR U W I R L DT S 30 i R I Y 3R

ik IR R A BERR AL G SO, B CPK

HA 4 ADTIREX AR A N i 1] A8 X AR SF 1Y Ser/

Thr S X  HANH XM EF FREXT . EF

TR AR X A ] XS EAR . CPK

TG BR T A2 255 25 985, 0 32 2 A Y BT 14-3-

3SEM JRREMATY . AR EH.CPKT 23

SR P i S E O CPK SR % 3 R

DIRERE ST AT N B B P K R e Bt BRI R . 7R KA

B4 31 A CPK JEH™ ,CPK 75 3 I 1]

FAEDIRE LR M G5 2 X4, HETAR 2

CPK RN BINFEL AW . OsCPK12 2 #8155

Yo B 4. 2019-04-15
HEeUEH. BEARE¥IEETE (31571753)

G55 S KRE; OsCPK12; FEM MR Shhid s BREXUR R

A XEHS  1000-2421(2019)06-0048-08
JA AR O L LN e L S I Ak RN A AR Ak
AL S OsCPK12 W40 i 2 7 A7 ¢, #LE %
KRG B 0F 55 #68 & B, CPK 12 H A7 it £% 2 fig.
OsCPK 121 Tos17 4 A% 7Z R F RNAL %8 48 {4 X}
e BE NaCl 5T B sk, 3R 5k 5% A8 1R X e ok 2
NaCl A g, #E 0k 47 B W (4 i R 0. &k
OsCPK 123 /KRG & % ABA B i se, H
Sy YL RS IR L U] OsCPK 12 17 ¥ K & % ABA
F14) M 157 R RR 0 1) B ARG R . OsCPK12 25 5
TG R A TE B B T W BT I R A A
OsAPx2fil OsAPx8, 8, NADPH & 1L i Osrbohl
AT T 1 v A 4 G T AR BB 1. CPK AN i A
Yoy i g5 g, 6 25 H Rk F O .
AtCPK 12 Kk R WM Tt — € W B 1 ABA
Je . Howg & R 5 BF R R L B B AT, &
AtCPK 12 X Fl = i i & & g8 78 1D

CPKs H S AE7E 2 A W 45 6 07 23 578 28 JL Y
JZ Ay B WD RE FVE - ALHI A fR IR AF 5,
5 bk, CPKs 1 &R £ W 1 MK ¥, ABF1 2
AtCPK12 1y 8% & 1k K #' s ABF4 /2 AtCPK4,
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AtCPK11 il AtCPK12 W EAE&E [, PP2C &
BRI ABI2 J& AtCPKI12 M9 /E R B 5 $ui
1 HSP1 5 AtCPK10 #H H /E H' 5 OsSPS4 il
OsPIP2-1/0sPIP2-6 #E # OsCPK17 #§ & 1k,
CPKs Al 3 fih 5 5 38 i 45 58 3, i % W 2
MAPK i % . NtCDPK2 FiKJ5 25 5 3 18 Al
WA R N HE K A R Y AR (AR NG
MAKP B2 AW 5T 38 i 2 ) st 4% 4 BF 5% 7
B M OsCPK 12 5E PR b i 3% 3k 98 A8 1k, H
150 mmol/L NaCl #47 M ia &b 21, #F52 OsCPK 12
(D) RE L 38 2o A6 7K RS D A= o R v 2% A Rl 2R g
11 OsCPK12 (1% M 40 il %€ 57 . § 7 Ry Pi380 7K e i il
(35 7 B AL IR B U

1 #RlE7F*E

1.1 R

T 188 A% 5 Ak 14 5 B b BE RS (Oryza sativa
ssp. japonica) H AN , FHF 5 Az i AR 73 25 0 2h i ok
BEREh AE 11, HI T #0K M & 0y | bk K
(Escherichia coli ) W ® DHb5a. & ¥ B H K
(Agrobacterium tumefaciens) EHA105, BEREXAL
LW NMYS51, Jr #0828 . 8 3R A 8K R
pCAMBIA1300s, 3 [ & bk 2k /& 4 pYLCRISPR/
Cas9-MH, W40 i 5& 7 24K 3 Pm999-EYFP, B £}
X% 22 Bait K & pBT3-SUC, Prey # & Jy
pPR3-N,

rTaq B, ANTP % % ] PCR & #| & TaRaKa
O L BRI T TaKaRa 28 7 7= &, P4
i & ThermoFisher 7= & ; & 1% B B KOD FX X
TOYOBO 23 @l 7= & . T, DNA #$:0 5 NEB 77 &,
RNA $il #2185 £ .DNA marker FI55 5% 857 245 45 1y
At 24 A w] s % iAW B ThermoFisher
Fl Roche; 41 853050 Wk T & W L 380 55 2 L K Al 1% 2R
FIFI 2,4-D 20 [ Sigma 23 ) 5 3 38 4l 52 52 56 57 1
) R ST B SR S RO 2 R
THEE R A1 3-AT W [ Bl A: T AY) TRARA
A s B DNA L LIAC,PEG3350 D)} J5 A= i 44 % 4k,
ft F NaCl,MgCl, , CaCl, \KCI,MES,KOH %51y
H Sigma 2y w7 & BTORL Al 48 P R &
QIAGEN HY Plasmid Plus Kit; 5144 s 5
A T AR TR BR S R 58 B .
1.2 OsCPK12 EEIRBREBAE IR

Z 0 5 pYLCRISPR/Cas9-MH #k {4 # 7 J7 1

U5 F AR AR R 2 R BB IR AL ik R
OsCPK 12 $:H4 | CDS X 2 AS# A7 5L 53 5K
U, #0p5 F U, 8 05 B B gRNA Rk &, IR T 5
4 Wl B CTATCACCAGAGGAAATCAAGGG,
CCAAGGGGAGCTACTCCGAGCGG (#% R ¥ %
5'-3"),

1.3 OsCPK12 BRiA#HikntaeE

OsCPK 12 1y # 3 i5 # /& L1 pCAMBIA1300s
JEY LA OsCPK12 34 F Bk g i, 78
FER B 5 wiBl A Kpn 1 BV 5, 78 3" 351 A
Bam H T BV 7 5, PCR §7 8 B /9 F B s A
6 X Loading buffer # 17 35t Jig A &8 i H ¥k , 2 £k [0 i
H ¥ R Bt , K pnl ., Bam HIXEG VI 464k [5 630F= 4, B 1K
A AL B 5 ) NEB T, & 42 Bk 3 i - BOE R
LR, RS T AT IV e M E
14 RABEBREENAE

FT AT B B Ak 9 EHAL05, Z 1K 5 b B A
WE o A e 1 5 R o R 2 38 2 A PR e AR AR AT
P 38 B PCR ORI 7 %6 5 BH 1 T 9% Pk R RH 4
PR R R 26 12 YooK R 407 » 200 2 400 B 3 B bk O vk
JE AR B G it A A R B AR
B AL KR 10~15 cm B B8 3 d B A
T EH KH
1.5 HAEKRSFHRI

B OsCPK 12 3 A i b 28 28 & it i, CTAB %
2 DNA,

1) 6 DR R BE PR A T . DA 4 ) DNA ZVER
AR 51 W ki@ A hpe 5190, PCR & R 2 DNA L
# 0.5 ul.;10 X PCR buffer 2 pl;2 mmol/L dNTP
0.5 nL310 pmol/L 5% F M R 4% 0.2 pL;rTaq 0.2
pL; ddH,O 16.4 pL. PCR % . 94 °C i 48 4
5 min; 94 °C 2P 30 s,58 CiB k 30 s,72 °C 4 fif
40 $,32 ME ;72 CHEMH 7 min,

2) FH R 2 R A . RS 1 SR
200~400 bp &I IE M 519, 7E5 2 AN 80 50T Ui i
TR B4 . 38 a3 38 1 PCR 47 K /N JH 17 56 A
R SR T B A R S AR AR I Al A A

3) 3k M BRI #5 U1K U (Southern blot
). CTAB Hh#27K# it i DNA, Hind [l i 1)
8~10 pg B4l DNA, 35t i Bl 5E I H Uk J5 8 12 VI
BJE /N EAT i B 12 ~16 h R Bkt T, 22
T2 28 A58 URREE VR B B S TR = WY L E Y
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1.6 OsCPK12 3235 {A £k b 181 4b I8

PRI K 3 J 57— 30 CPK 12 36 1A a B
TSR IR R AR T KRB DL A 8k %
B, A 150 mmol/L 19 NaCl I . %% 5 cm /K7
2, b 2 e,
1.7 BEESBEERRZENN

3 gk X B R A A R R A )
Mr B3t T H X 19 real-time PCR 314y, k6 I jx 2
FEHAE OsCPK 12 & a5 f AR AR L 0t 5 ik 3 v 119
a0, i FH Roche FastStart Universal SYBR
Green Master, & fL73%% 5 1L SYBRMix.2 pL 514
(F 319 0.4 pL+R 519 0.4 pL+ddH, 0 1.2 pL)
3 pLAEH . PCRFF H:95°C 10 min; 95 C 10 s,
60 °C 30 s;40 MEM, R 27 kI3 EL AT A1
X Rk,
1.8 OsCPK12 i 48 B %€ fir

B8 OsCPK12 2 {741 N ¥t & 6 5% B Ak i

KM 2 Ak A7 5, PSORT M 3 il OsCPK12 %
HEZ M TR L, LIRA Pm999 FEACE 404y
OsCPK12-EYFP fil & 3 H 1 R 36 15 214 L 8 ik B
IREAREAL 15 d 2247 (oK RE S 43 15 1Y) D 26 B4R , 3%
7% 12~16 h ZJG7EHOCI R A s T g™ .
1.9 OsCPK12 E{EZE BTGk

I OsCPK 12 JE 1Y Bait ik, 5 0% 25 2
f& pPR3-N 3t % E% £ B #k NMY51, ¥ SD/
—Trp/—Leu/— His/— Ade }5 3 E B 3%, K] Os-
CPK12 A WE &M . HEAT BRAE 1 W Bk R i e B
FHE 5% A Bait 2R 1) B R B8 V) VR B2 1 5% 1k K 32
2 200 mL. YL 5 H R J5 76 PEG/LIAC /v 3 F# A
28 pg CJE R A T SD/— Trp/ — Leu/— His/
—Ade $iF3,28°CH 3 1 . ¥ SD/—Trp/—
Leu/— His/— Ade K 3% 3 b K 09 #% 16 7 F 24k
HHE ST 51 W IEAT B V% PCR., I T IF o X 5 31000 ik
HEA.

®1 HEHEDRTARS YEFT

Table 1 Primer sequences used in vector construction

5% Primer

Bl FH1(5'-3") Primer sequence

V£ Function

CR12U3-F GGCACTATCACCAGAGGAAATCAA
CRI12U3-R AAACTTGATTTCCTCTGGTGATAG
CR12U6a-F GCCGCCAAGGGGAGCTACTCCGAG
CR12U6a-R AAACCCAAGGGGAGCTACTCCGAG
U-F CTCCGTTTTACCTGTGGAATCG
gRNA-R CGGAGGAAAATTCCATCCAC
Cr12D-F CAACATCGCGGAGTTCAGGG
Cr12D-R CCAACCTTCAGTTCTTCAACCG

Bt3-N(SUO)-F

Bt3-N-R

BtSUC(STE)-R

ATTAACAAGGCCATTACGGCCATG
GGCAACTGCTTCACCAAG
AACTGATTGGCCGAGGCGGCCTCA
GGTTTGTATTCCTTTCCTCATC
AACTGATTGGCCGAGGCGGCCCC
GGTTTGTATTCCTTTCCTCATCATTTCC
ATTAACAAGGCCATTACGGCCGGCAA

BISTEF CTGCTTCACCAAGAC

Plo-F GACTCTAGCATCGATGAATTCATGG
GCAACTGCTTCACCAAG

P12-R CTTGCTCACCATGGCTCTAGAGGTT
TGTATTCCTTTCCTCATC

DPIP1-1-F GTATCAACGCAGAGTGGCCATTACG
GCCATGGAGGGGAAGGAGGAGGAC

DPIPI-1-R ATCGAATTCTCGAGAGGCCGAGGCGGCCT
TAAGACCTGCTCTTGAATGGGATCGCC

DPIP2-7-F GTATCAACGCAGAGTGGCCATTACG
GCCATGGCGTCGAAGGAGGAGGTG
ATCGAATTCTCGAGAGGCCGAGGCGGC

DPIP2-7-R CG CTC GGCCGAGGCGGC

CTCACGCCGTCACGCTGGTGCTCCTGAA

CRISPR # /& CRISPR.vector

ELEE & Al

Editing efficiency detection

Bt BD £k A

Bait vector for yeast

V. 240 E £

Subcellular localization

1 £ Hh 6 E

Verification in yeast
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2 HRESH

OsCPK12 R i+ 2 Fn &l

W4 2 1) CRISPR/Cas9 #5 K Fl 18 3 ik 2 1k
(1A Y] CRISPR 384 SR I o BH M Jookr ey
B gRNA ik &9 Miu | BT % ARITEE
Bk EHAL05, ¥4k H AW @4 . 445 B 55 AL 5 34T hope

21

B P G 0 e PR v 83 8 720 A 9 A7 5 8] i 260 A 0 6
TR GEAR R F oy BE WA RS HEATH DLBCRE . 7E Os-
CPK12 Yy CRISPR/Cas9 3 [X & bk 2 28 {& T, 015
B 1 R A B K R Brlk k58 A8 K (18] 2C JkGE 4) Al
ZAHE R B R =R, 78 OsCPK 12 £ ik
To AR LR R P75 5 28 BRLFE IR R (] 2A B
Southern blot B — AR,

B Sl S W S it N Wt S N Vot

A. Mlu 1 BEREGY] CRISPR 2 25 4 5k 4 Bl B BE S B 3K 181 s B.Bam H 1 Kpn T AUEYIK I OsCPK 12 M #E K8 A Bk, A: Agarose

gel electrophoresis of enzyme-excised end vectors PCR; B:Enzyme BamH 1 .Kpn I detection for OsCPK 12 overexpression vector.

1
Fig.1

bp
9416

6557

4361

2322
2027

OsCPK12 EFEE B MBRILFEigE

Construction for OsCPK 12 knockout and overexpression vector

8 9 10

11 12 13

A.B: OsCPK 12 #3iA %K1 Southern blot K ; C . Jk Al i B 58 48 14 2 480K (1) PCR VLK, Dk 38 4 Fr AR 26 (0 Af bk Oy 4l 58 748

{&, A and B: Southern blot analysis for copy number detection of OsCPK 12 overexpression mutants; C:Gene editing efficiency for

knockout mutants was detected by PCR.The plant represented by lane four was homozygous knockout mutant.

& 2

OsCPK 12 B BR FiB R iZ REEH 5> FHa T

Fig.2 Molecular detection for the knockout and overexpression mutants of OsCPK 12

2.2 OsCPK12 {25k fa i &b 14

OsCPK 12 28 7% f &5 iy 381 Ab 2 25 3 & B, Os-
CPK 12 18 2 35 A bk x5 38 BLA BH S A T A2 1
P A Y ) R AR I R RN T R L 4 Al G i SR T
o 5 5 AR PR U AE W] R 25 1 R A SV B Sy W B, SR A 22
RCE3A) . Pt R BEH I W Y 22 5, BV SR GA A
PR B e, B AR AR 22 R R 28 AR AR ] R AR (] 3B,
Al LU E OsCPK 12 TF ¥ K R it b
2.3 OsCPK12 #y T 48 i1 3 iz

W E Y OsCPK12-EYFP fil & 5 11435 4k
REAL KRS R A AR B 3% 12~16 h J5 & T 0B 8
FE BT TSR 45 B (| 4) R . OsCPK12 %E i

T YA |,
24 OsCPK128 5z HEESER

TBUHET A R BAPE DL OsCPK 12 388 36 34 A8 bk 1Y
HE L R 3 AN B AL RE S SRR 3 AN AR
RUTR & FE, 42 RNA, [ § 3, real-time PCR, P
Actin fEN NS W, K GALBR, Auxin 254 %
M5 Sl g AR R R Rk, R BR . AK
ZIF#ESR P ARF (K 5A), BR {55 1F i 4 3t #
BAK1,BRI1 (K 5B), GA & W % N KIN4A
KAO.CPS1(JH 5C), 1 OsCPK12 # %k bk &
FWE FREEK, XA OsCPKI2 Alfg s 5 T
GA.BR il Auxin {5 578 % .
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WT OE crl cr2

AWT B AR OE R R ol 25 I B B BR 2R A8 K L or2 S 35 IR BR R 285 B: OE W R IBR R, WT g ¥ A= 8, er2
Nali AR BR A K ; A OE was the over-expressed strain, WT was the wild type,crl was the heterozygous gene knockout mutant,
and cr2 was the knockout mutant; B: OE was the over-expressed strain, WT was the wild type,cr2 was the homozygous gene knockout
mutant.

B 3 OsCPK12 3235 {4 70 BF 4 BY #h i 18 4b 38
Fig.3 Salt stress treatment of OsCPK 12 mutant and wild type

0sCPK12::EYFP % Bright filed A5 9Ek Merged

4 OsCPKI12 7E7K 78 R 4 & 4 rh Y IF 40 A1 =€ fiZ (OsCPK12 : : EYFP %7k OsCPK12 1 EYFP MRt & E 1)
Fig.4 Subcellular localization of OsCPK12 in rice protoplast(OsCPK12 :: EYFP is the fusion protein of OsCPK12 and EYFP)

18 A - 12
§ 16F mir Leaf 8 B miH F Leaf
1 Z 14 mlH- %4 Sheath 1 z 10 mlH¥# Sheath
2 £ %%) . Root ) R i Root
S s . ! KT 6 !
B2 6 B2 400 ;
Z% 4 I : 3, ; ) } I
=, . =
< ol : & 0 Li
TIR1 TIR2 ARF1 ARF4 ARF3 TIR3 BAK1 BRIl BIN2  BZR1 BZR2 BZR3
FEE Gene FEH Gene
14 w1 Leaf
12 € muf#Y Sheath
10 R Root

AR R
Relative expression

R Q ~ & N &
N N & & YOS Q
Cév Cév
HHE Gene

A:Auxin 425 B:BR B12; C.GA B2 AR HEAT 3 MEARER . A: Auxin pathway; B:BR pathway; C:GA pathway. Each
reaction was repeated three times.
Bl 5 OsCPKI2 BREMRAPHEIRFZAREERZEER
Fig.5 Expression difference of hormonal pathways regulatory genes in OsCPK 12 overexpression

lines compared with the wild-type
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JAAE L 45 . OsCPK 12 % N 2 R0 53 A A 26 1 0 3k 53

25 OsCPK12 BE/EEAMH®E

DUAL membrane £ 4t & SC % fff A ) cDNA
HEPAERI G 11 KR 2R B A A A E 42l
cDNA, #E£AE R BD 84 pBT3-SUC, A #T6 K
MW, OsCPK12 JC H B B4 . 0 4 I, 3 i 5%

A
e
%&?ﬂ:’
g

,\- ok St
e o
L

/
/

: S s

c3 xbo,,

BT FAT BN AL ROR N 2.3 X 107, HLA a6

B Xk 7K e DR 2 3000 12 HE R A BH A 1) 2 0
PR 8 A e AR AR F L A4S F AT Tt S Y
S SND IR SN Y 2 SN B2 3 SA o = I Y 0K 1)

B

L

ALB.C 435 b B AL B R B 10 £%.100 £%.1 000 f5 & 45 IF M. A.B and C respectively represents the plate which was smeared

with transformation of bacteria liquid diluted 10,100,1 000 times.

6 3CEE O % BB AL 3R TR
Fig.6 Conversion efficiency plate for library screening

£ 2 OsCPKI2WIEZEEEEAR

Table 2 Candidate interaction proteins for OsCPK12

95 FH 1D I X 421 /bp
N;ﬁmzer (j}:e:e 1D WREHIE Functional description Lenjh Eifrc:di[;; rlegion

1 Os11g0549700 fALIE M Catalytic activity 1656

2 05020666200 JKIBIEHE H OsPIP1-1 Water channel activity OsPIP1-1 870

3 0Os08g 0179900 MM 2H 4325 1 Cellular component 903

4 050920534200 N 5 RO B S 5 45 4 8 11 ER retention sequence binding protein 819

5 05040606800 PN R i B S 5 45 A # 11 ER retention sequence binding protein 837

6 05090541000 JK 8 8 5 H OsPIP 2-7 Water channel activity OsPIP2-7 873

7 0Os01g0242900 RNA 254 45420 4> RNA binding structural constituent 471

8 Os04g0675400 2% R 1 Chloroplast protein 1461
WAL KRl 1 N -

~N
26 BHEIEEENRIE s & . F
Q o 1

¥ OsPIP1-1 F1 OsPIP2-7 % F Bt 43 Wil 4
ASCIE # AR pPR3-N, # l H 3 [ 2 K 1Y Prey #k
.5 OsCPK 12 3 4 K 1 Bait 2k & I 4% 2 i 1)
B NMY51 H, F SD/— Trp/— Leu/— His/— Ade
P 3R, DG B B 5 b B AL B R 3 A TR G RS
EIMAT X-gal BIEFRFEE. Wk 2 A BRI
THEMR LI LacZ Job, W B 5% 5 1 i o o 52 00 i
(B 7)), 45 B OsPIP1-1 F1 OsPIP2-7 7 [ b)
BO0F S5 R 34 OsCPK12 HAE,

ST B

ABE5E b Ik R A % Gk E LT
OsCPK 12191t #h D g , i % I Bk 1 OsCPK12 F
OsPIP1-1. OsPIP2-7 1y & fE, B tt, o] DL #E
OsCPK12ii 33 5 OsPIP1-1,0sPIP2-7 HAE , #8457k
3 A AR, DT T KRR A

S
S
S

&

)
SD/-Trp/-Leu
+X-gal
SD/-Trp/-Leu/-His/
—Ade+X-gal

BD-OsCPK 12 pTSU2-APP

pTSU2-APP/pNubG-Fe65 b B 1 %t J#, pTSU2-APP/pPR3-N

B EXT B . pTSU2-APP/pNubG-Fe65 was the positive control
and pTSU2-APP/pPR3-N was the negative control.

B 7 OsPIP1-1,0sPIP2-7 1 OsCPK12 KB B 16 iF 3L 36
Fig.7 Yeast verification experiments between
OsPIP1-1,0sPIP 2-7 with OsCPK12

TEZK A v 2 A B 58 E W1 /K 3 18 2 1 F CPK HL
Y5, B OsCPK17 1 OsPIP2-6 H. 4, H. /K i i &
AR AL, W LA B R AL . KB A A
1E ABA B842 bR #AERT . Ml CPK — R34 58 1 AH )
Prai vk . KAE B K B R CPK12 X+ &
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AR & & &I AE M. OsPIP1-1 HA
5 S AL IF G AR T S 52 ) — S e 1 i E
HEwF T 5 BRI e AR A A aE B, KGR
FEHAWE ) ABA, SATAA #&.a—@%,%ﬁiﬁgﬁw
M) 248 14 7K 328 325 20 U8 A 400 1) g 98 S I . 7K G T R
A OsCPK12 75 Yy fg 25 oL, H 38 i A< o 58 25 21
AN, OsCPK12 3@ & 8 B 1k A JH M 4% OsPIP1-1
1 OsPIP2-7 (75 P , 15 58 7K A5 Bie abd 14
KAE CPK G 3 N I e BA 2 H 1k, H e
M2 %, XF CPK BT — 25 0y 58 vl DL [ 58 L
TILAS 7 #EAT . (1) CPK A5 4 By vE LA . M43
T RSG5 2T b % A CPK & [ W] mi 17 4% 85 15
SO RHSEE T L E WA, EF FREX
WUR VR R BARBLE] . (2) CPK B4R HK ¥ F
58, CPK 25 Z R A2 8 5 A 4 1) A 4w 06 2, 5 3L
fiby 22 T 5 53 B% A7 FE 2 S, il oy F AR
W2 LA AL A [ 2 8 0 4 FH R 90 vl g = 5 4
NS S HAR . (3)CPK JE R AR R Y 135 5 18 (1) i
ﬁﬁo G54 BRI A SR EE 55 BT SR, B+
b, V0 AY B B D R B4k S AN R IR 8 R

2 % X #
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Gene function of OsCPK 12 and screening of its interaction proteins

ZHOU Feifan LIU Yu CHANG Xinlei LIN Yongjun

National Key Laboratory of Crop Genetic Im provement /College of Biology Science and Technology »
Huazhong Agricultural University sWuhan 430070,China

Abstract The knockout and overexpression mutants of OsCPK 12 were constructed with reverse
genetics. The plant height, root length and leal phenotype of the over-expressed lines was much better
than that of the wild type under the 150 mmol/L. NaCl treatment. The plant height of knockout mutants
was shorter, the root development were affected,and the leaves were withered and yellow compared with
the wild type.indicating that OsCPK 12 had positive regulation effect on rice salt tolerance. The results
of the expression level of hormone signal transduction pathway genes in different tissues of mutant lines
analyzed by real-time PCR showed that expression of multiple hormone receptor coding genes and down-
stream regulatory genes in the overexpression lines were significantly upregulated compared with the
wild-type. It is indicated that OsCPK 12 was involved in signal transduction of hormones, which affected
rice stress response. Subcellular localization of OsCPK12 was done by fusion expression of target protein
with fluorescent protein to further characterize the gene function of OsCPK 12 and explain the mecha-
nism. OsCPK12 was proved to be mostly located in the plasma membrane,laying the foundation for fur-
ther research. Two water channel proteins, OsPIP1-1 and OsPIP2-7 were screened from Zhonghua 11°’s
membrane protein library and its interaction with OsCPK12 was further confirmed with yeast two-hy-
brid test. Results indicated that OsCPK12 may interact with OsPIP1-1 and OsPIP2-7 and regulate the
entry and exit of water molecules which improve the rice salt tolerance.

Keywords signal transduction; rice; OsCPK 12; gene knockout; salt tolerance; yeast two-hybrid
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