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Abstract

The signal transduction involved in ABA regulates various stages of plant growth and develop-
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ment, such as seed germination, stomatal closure, root development and senescence, and regu-
lates plant adaptation to drought, cold, heat, salt and other stresses. The study of ABA signal
transduction pathway is of great significance for understanding the regulation mechanism of plant
growth and development. The results of RT-PCR showed that At2g34610 was an ABA-responsive
gene and its expression was up-regulated by ABA. In order to study the function of At2g34610,
gene multi-target editing vector and overexpression vector were constructed respectively. The
vector construction laid a foundation for the creation of target gene overexpression and mutant
plants, which are ideal experimental materials for exploring the role and molecular mechanism
of At2g34610 in ABA signal transduction and regulation of stress resistance in Arabidopsis tha-
liana.
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1. 51§

AR SABIRAL H 25 IR, JEAYriE OE RO A KR B M E R R[], JEEDhE
AR T EDAEAFEKRRE &2 PRV A A4, AR, Sk, T2%. MY
2R ARED A, HE S S AP A E R L], X RSO N A FE R AR, vk
FR(ABA) LM, VASKILHTIN A R

ABA Z 5IE S S TTHEMAEK R E &N, wfrik. [ILRH. Rk E ML
[2] [3] [4] [5], FFiM=mEYINT 5. % . ERhEEEZ P& R[6] [7] [8], it ABA YY) i 4
1 “PudiR"” . ABA B S5 SEBRZ— M HEAZAE MR FHR M E A REm e, Kl
T B O N TR 2 A8 1 PYRUPYL/RCARs. A KRR EE PP2Cs. & I SnRK2s, LA
K ABF/AREB/ABI5 2% bZIP #3%:F1[9] [10] [11] [12] [13]%F. 2009 4E, Ma [14]41 Park [15]#F 5t /NH 4y
SR FH P B AU 24 A8 TN i e SRS I VETE SR T i 8 tH ABA 152449 PYR/PYL/RCAR 5 H, FFIESE
TIXFZ AR R ATE ABA 555 S aPREE(EM . L4k, KESS5 ABA 55K SR8 5
g, FEAKE ABA ZAEH. GEH. G EAMPBCZM\E O BRRN . EOMg. E3ZRIELR. 15
BT A A EASE16]. XEA I T ABA 555 A IR et DL A SRR R TR A KR B IR
W . N — P I ABA B 5 5 IR R IAHK T, FEhTHRIEXT ABA 155 5 SHLHI 1B,
WA RN T8 7 AR 2 T B VR RO 3 1 (O I 9

UFFIT At2g34610 = ABA NN R, FIRELE ABA 18 S S Arh RIEIMER, HANEG W5t %8
At2g34610 7£ 100 mM () NaCl &b F T ik & R F IR = [17], 5 H AT OC T 23 B RS 00 Dy RERIT 7T i A LA
8. AWFTCAUR i At2g34610 HIBER gnR AR FId Rk 8k, nohdE— PRIt At2g34610 7£ ABA 15 5 %%
SR LR I P M A AR F B S L B e SR AE BRI A LAE E T ABA (5 5 SR R BT
SR, fESEE B PR TR B R AR R R, TRV MR R, RS ol
A e,
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2. MBI 55%
2.1. #8

U T EF A2 Col-0.
2.2. EFA At2934610 X ABA N B a4

ABA Kb3REF AR R TT col LA H 3L R At2g34610 2755 ABA FoARm N, BARBREUN T . B4
R TT col P TN A AR, N 4°CUKFEARAL 48 hr, BEJEKFPTFIZE 1/2MS B3t h, 5598 — A5,
K4 oy P2, SRERZH A 50 pM ABA AT A0, X REZH P S R0 HRE AL SR, TRTERRIK L2 3) 4 /N (TR
eI R B R ) .

MR A 4y A BGE S AR T4 AT S, 4 XA /A w11 RNA $2 5657 & (EasyPure Plant
RNA Kit)#£HL RNA, 85 H 4\ E O Sl S iU e 58, RMARRWT: RNA 2 ul, Oligo (dT) 1 ul,
2x ES Reaction Mix 10 ul, Easyscript RT/RI Enzyme Mix 1 ul, RNase-free Water #h55 % 20 ul, 3482,
42°CH¥E 30 min, 85°CHN# 5, ik Easyscript RT/RI Enzyme 2&3F. FLL cDNA AR PCR #7188 H ()3
K, B 18 Actin fEXHIR, RMNAKZRN: 2 x premix 5 ul, 1E[SI4 0.5 ul, JE 514 0.5 ul, cDNA 2
ul, ddH20 2 pl, SRR 10 ul, MM A: 95 CTIARYE 5 min, 95°CAEME 30s, 52°CiBk 30s, 72°C4E
it 455, LI E 26 PMEH . Hr At2g34610 1E171 5147 5115 CAACATATGACAGAAATGCCCTCGTAC,
At2934610 S 751417 %1 (At2g34610-Sac | R): CAAGAGCTCAAATTTGTCGTTTGATATC,

2.3. EH At2g34610 By 5 pE

¥ PUC-HA-At2934610 (1) 5 4 R AN pzp SR B4 1K1 73 7 Pst 1. Sac | AT XU ER Y . BV~ 41
IR G AT etk BHE S P IE T R DNA B )% € .

2.4. At2g34610 iE Rz iFaHIE

DAFEEE 2 DNA HEH, PCR # 9EI IF At2g34610 MI4mi%[X, 3 #8412 Nde | A1 Sac | XUfEY),
R PUC-HA (58 HA BR) . ISP -UIHEAL RS2 S AM0, H PCR. JFURLER IS I FH 14 7 B

2.5. At2g34610 & EwIEH A RIHIE

1) CRISPR/Cas9 #%iH 1) H i v B3

& 53 CCTop (https://crispr.cos.uni-heidelberg.de/) Pk, i\ At2g34610 2K 7 7T %, EH 3 4>
PR s AN BRI ¥E AL 5 GGGGTTTCGACAACGTACGA (GGG), TTGTGCATCCCTTCTCATCG
(CGG), AATACACAGCCGCGATGAGA (AGG). HRHEHLAL i TH 1 sgRNA RIEZ M 51Y, FPHIu T

RKIEFZ 15

Pps-GGL: TTCAGAQgtctcTctcgACTAGTATGGAATCGGCAGCAAAGG

gRTAT2G34610-1+: GGGTTTCGACAACGTACGAG¢ttttagagctagaaat

AtU6-26AT2G34610-1-: TCGTACGTTGTCGAAACCCCaatcactacttcgactc

Pgs-GG2: AGCGTGggtctcGtcagggTCCATCCACTCCAAGCTC

Rk 2519

Pps-GG2: TTCAGAggtctcTctgacacTGGAATCGGCAGCAAAGG

gRTAT2G34610-2+: TGTGCATCCCTTCTCATCGgttttagagctagaaat

AtUB-1AT2G34610-2-: CGATGAGAAGGGATGCACACaatcactacttcgtct
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Pgs-GG3: AGCGTGggtctcGtcttcacTCCATCCACTCCAAGCTC

RiLF3

Pps-GG3: TTCAGAggtctcTaagacttTGGAATCGGCAGCAAAGG

gRTAT2G34610-3+: ATACACAGCCGCGATGAGAgttttagagctagaaat

AtU6-29AT2G34610-3-: TCTCATCGCGGCTGTGTAT Caatctcttagtcgact

Pgs-GGR: AGCGTGggtctcGaccgACGCGTATCCATCCACTCCAAGCTC

WY 5IY) PCR F3 sgRNA HIRIA &, Ji kL pUC-sgRNA-AtUB-26. pUC-sgRNA-AtU6-1 .
pUC-sgRNA-AtU6-29 ik 100 f51EARERATH, el 51 ¥Rk 20 1%, Wi 51 20 000 o FIAR R A
VY54 PCR R MAK R0 : 5 x HF Buffer 10 ul, 10 mM dNTP 1 pl, DUFHSI4#%& 1 ul, 4 DNA 1 pl,
phusion E &£ E DNA R4 0.5 ul, ddH20 33.5 ul, 24K % 50 ple RMMEN: RN E1E: 95°CTiAE
£ 5 min, 95°CA8 14 305, 60°CiE -k 30's, 72°C ZEfH 30 s, FL 1% & 30 MEH . PCR =48] i [a14i, A Nanodrop
T E U DNA HIHE o

2) BB pHEE #ikiEs:

i1t Golden Gate I¥) 777, #|H 2,000,000 U/ml )i B2 () T4 DNA FER:NG, ¥ B (1) B 5 8RR,
H 0 B S 8 BE I EU R 290 1016 34 IR R R : =AM [EU DNA B (~100 ng/pl) % 2 pl, pHEE
(~100 ng/ul) 2 pl, 10 x T4 DNA Ligase Buffer (NEB) 1.5 pl, T4 DNA Ligase (HC) 1 pl, Bsal 1 pl, ddH20
35 ule N N: 37°C 5hr, 50°C 5min, 80°C 10 min.

3) EHFEYIEAL, Kana Pritifik.

4) CRISPR/Cas9 Jii i 6 il

MPTHERR A, BREL 3 AN RS 7% TR PCR AN BE P e B (51 408 PB-L:
GCGCGCYGTctcGCTCGACTAGTATGG, PB-R GCGCGCggtctcTACCGACGCGTATCC). #EUF KL, H]
Mlu | £ Spe | XUEG IR, A A SRAARESZ LI o

3. BREHM
3.1. At2g34610 XF ABA i Bz 546

BANEE TG RG24, SZIRZH ] 50 uM ) ABA Ab3E, XTREZH S E R R AL . R RNA, i
i 25 5 RT-PCR M5 A0 H L R R I, 45 R F (% 1):

ABA- ABA+

ABA—AXTHRA, £ ABA+NSZIGA.,

Figure 1. ABA response assay of At2g34610
1. At2g34610 X+ ABA e 57 460

SR Actin 7EXTHE AR SLE0 40 vh RIA 25T UM SRS L ZE 5w, 1M At2934610 JE:RIfEZ L ABA
AbFR S HAS Sim i B m TR IR AL, X R At2g34610 K2 F| ABA G R RIAEW B IS
3.2. EE At2934610 BT kE

PCR ¥ #3511 At2934610 £ F By, BEVIEIERER] pUC-HA. E# WAL G SR wiE, S
% PCR FIBFDIRGI, Z5 54~ (& 2, K 3):
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2000 bp
872 bp 1000 bp
750 bp
500 bp
250 bp
100 bp

M >y DL2000 DNA marker; 1, 2 yKIENPHASTLFER PCR 7=#); NC [HMEXTIE.

Figure 2. PCR detection of bacterial fluid
2. Hi& PCR &3l

M 1 2

10000 bp

1000 bp
500 bp

872 bp

M 24 1 kb ladder; 1, 2 k& AN 54 B B 4

Figure 3. Enzyme digestion test
& 3. Egysam

iR, PCR ¥ ##33]— 21K 4 800~900 bp MHeSFPES&, BV R /Nt 2 800~900 bp
FeAi, HT 872 bp MG, UhHA SRR .
3.3. At2g34610 T Tk ix I E

e R BAR AT Y], ST H SR BOERBIXUTRIE A PZP, ERIIEAL G RGN 7
e, ZmgUIA, ZROLE 4)8R:

10000 bp

1700 bp 2000 bp

1000 bp

M A 1 kb ladder, 1, 2 $kiE NP5 4Lk B D=4 .

Figure 4. Enzymolysis identification of PZP-HA-At2934610 carrier
4. PZP-HA-At2934610 14BN
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B—H %

ZERKBH, PZP-HA-At2g34610 FHAREEY] fE RO /N1 40 1700 bp 245, S ERIZER + 35S /s
AR AN A, R R IA TR AR 2 T

3.4. At2g34610 EERIEE A RUHIE

It VUS4 PCR 3K4511 3 MRk £, 4 Golden gate 777343 pHEE Zmaiik b . K564k J5 3615 (10
v BEHEAT B PCR AT ANEE DA, 25RO 5, & 6) IR

M 1 2 NC

2000 bp
1600 bp
1000 bp
750 bp

500 bp
250 bp
100 bp

M & DL2000 DNA marker; 1, 2 yKi& AP FER PCR F=41; NC FHEXT R,

Figure 5. PCR detection of gene editing vector

[& 5. EEYmEH AR PCR &N

1600 bp

M 7y 1 kb ladder, 1, 2 JkiEGPAS EAFR K BED] 1.

Figure 6. Enzyme digestion detection of gene editing vector

B 6. ERYmEHFHBEIN

50K, PCR #1415 3 — 4K %) 1600 bp [12&71, BEY)JEREBUR/NiT o2& 1600 bp Zifi, 5 34K
REMKEYIE, SR B AR R .
4. 7Hig

ABA 2B AEK K ENEEREL —, IS 5-WARPEISRE, wdhfiFrir2], -
HERRI R3], 5 SAEDIN 3 2 SRS [4]. RN, ABA St FLIEshtb s — el T EH[5]. ABA
T TS AR T A A R S PR RS e e N, BIAE AU AR, WfiiE, TR, 3R,
HEJE, HRIMKREEG] [7] [8]. ABA 555 St — M ERMIAEMLS, HAitiA A 1RE ABA IR
RIZHREAR AN . AT FEIE AL EE T At2g34610 & —/> ABA Wi FE[R, HEIAZH ABA iFES. EWEER
ForHT R At2g34610 e — R, ARG S, WHRREE MR EE . (HHAE ABA G ST
BARREY A G S P T RE I, R EEIR A AL

g (1 25 DR 3R AN S AR R A2 B A A 3 R Dh e Y Ltk CRISPR/Cas9 36 [R 4 i 22 45 1] 56 ik,
AN B e 3G INEER G, BRI IR Th RESOK  BE R . 2N SRR [ PR A 18] [19], PRIL R A #AE
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fAT B, e S M RO RV MR U SRR 0, I A SR O R R 2 1) ST FH SR B AR Ak . ARHF FE S 1Y)
CRISPR/Cas9 & [K 4B #i ik, Bt L2 N 8 1> sgRNA MR IEE . £XF At2g34610, ARFFME T
—AMEA 34 sgRNA [IRIA S AT AR L 3 Fl sgRNA FIZmEREAR, T SIS 5 DR AN [ #EA A F4) ) Bisf
gn, TR ISOR

ASHFFE A8 F (] CRISPR/Cas K 4 #4411 T-DNA H i N 1 — AN A6 5L DR (FT) , 7 35k DR A ok
HI R R, BRI RBANE R TI6E, 45 7 RS 18], A T 46 3Rk 158 O 4w
(R B Al AR )RR . DEFUR I, T1 BRI AR 5., 3145 SR SR IR AR A (1 I [ m 9> 22
/110 K[20]. DRCACHE SR S R S TR dmAR Ak, 0 T )5 B2 /RN RAG Al & iR R 1 . 4R SE i I R
HEE L.

5. &g

KTITEHIEE T T ARG3AGL0 R it Fek R 2 80 4 O B DR B, A9 000sh) PO B PR 3o 2
TG R R B T 0, ST T M0 L R E ABA 15 B SR Pl i F 0 o o 0 1 PR 364 T
U BE A8 (0 SE AP

E&UH

AT Z RN 1L R HARER ST H (ZR2020MCO89) L 4545 w24 A K 2 A B Bk 33 A
(S202010452039) %t Bl

SE K
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