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Abstract; The SnRK2 gene family members were identified from the whole genome of Carya illinoinensis
(Wangenh.) K. Koch by using bioinformatics methods, and the physicochemical properties of coding
proteins of the gene family members, and their structures, conserved motifs, collinear relationships, cis-
acting elements and expression patterns were analyzed. The results show that 13 SnRK2 genes are
identified from the whole genome of C. illinoinensis and named CiSnRK2.1 to CiSnRK2.13, the numbers
of coding amino acid residues are 336—366, their theoretical isoelectric points are all smaller than pl 7,
and all coding proteins are hydrophilic proteins. The amino acid sequences of 13 CiSnRK2s and 10
SnRK2s from Arabidopsis thaliana ( Linn.) Heynh. are highly conserved, which contain the same
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domains such as abscisic acid( ABA) -inducible regulatory domain. Thirteen CiSnRK2s are divided into 3
groups, and the genetic relationships of SnRK2s between C. illinoinensis and C. cathayensis Sarg. are
relatively close; CiSnRK2s in each group have similar conserved motifs and gene structures. There are 12
pairs of collinear relationships among 13 CiSnRK2 genes, and the Ka/Ks analysis result shows that the
evolution of CiSnRK2 genes is mainly affected by positive selection. The promoters of CiSnRK2 genes
contain abundant environmental stress and hormone response elements, and the ABA response elements
are the most in hormone response elements. Most CiSnRK2 genes are expressed at different levels in
different tissues of C. illinoinensis, in which, the expression levels of CiSnRK2.5, CiSnRK2.8, CiSnRK2.
9 and CiSnRK2. 12 are relatively low, while those of CiSnRK2.2, CiSnRK2.3 and CiSnRK2.13 are
relatively high. After 100 wmol + L' ABA treatment for 24 h, except for CiSnRK2.2, CiSnRK2.3 and
CiSnRK2.6, the expression levels of the other 10 genes are up-regulated. The comprehensive analysis
shows that the SnRK2 gene family members from C. illinoinensis have the basic characteristics of SnRK2
gene family; there are differences in expression characteristics of these genes in different tissues, and the
expressions of some CiSnRK2 genes show tissue specificity; the expression levels of CiSnRK2 genes are
significantly up-regulated after ABA treatment, therefore, it is concluded that these genes may be
involved in the response process of C. illinoinensis under ABA induction.

Key words: Carya illinoinensis ( Wangenh.) K. Koch; SnRK2 gene; bioinformatics analysis; tissue

specific expression; ABA induction
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51,7 Pfam B ZE (http : // pfam. xfam.org/ ) H T 2 7
A SnRK2 ZEA38¥) HMM SCH: ( PFO0069 ) |, Xif 2 F: iR
JF A HEAT RS BLASTp Hoxt, R BRICAY T4 | i i
HAL S RS S IR 52 LLAZ PR SnRK2 ZR I
DV 7 9, IR HTAR ] B9 J7 245 3 1L A% Bk ( C.
cathayensis Sarg.) WA ( Juglans regia Linn.) B3R
( Populus trichocarpa Torr. et Gray) B SnRK2 Z % il 51

BILMRFH, M IR EIETR 75 1 g ) Ak (5] 047
g PELE 1, B ExPASy 7645 M3 (https: /
web. expasy. org/ protparam/ ) 73 H7 # 7¢ L #Z% Bk SnRK2
RGN ) BRI A5 R B AR 43 7 BT S K
P, J§ CELLO V2.5 7E£E M 3 (hitp: // cello. life.
netu.edu.tw/ ) XF 52 LML SnRK2 Z05 A% B2 #5471
AR f T

F1 WETF ERLZE, LZR ARIERGH ShRK2 BEEZNBERS
Table 1 Names and access numbers of SnRK2 genes from Arabidopsis thaliana ( Linn.) Heynh., Carya illinoinensis ( Wangenh.) K. Koch, C.
cathayensis Sarg., Juglans regia Linn., and Populus trichocarpa Torr. et Gray

A, HRE P, B R, HRE
Gene name Access number Gene name Access number Gene name Access number
EVIEAES Arabidopsis thaliana CiSnRK2.10 CiPaw.07G177700.1 JrSnRK2.4 JreChr06G11341
AtSnRK2.1 AT5g08590 CiSnRK2.11 CiPaw.08G048000.1 JrSnRK2.5 JreChr05G12310
AtSnRK2.2 AT3g50500 CiSnRK2.12 CiPaw.06G145800.1 JrSnRK2.6 JreChr05G12367
AtSnRK2.3 AT5g66880 CiSnRK2.13 CiPaw.05G050000.1 JrSnRK2.7 JreChr11G10571
AtSnRK2.4 AT1g10940 WAZ#k C. cathayensis JrSnRK2.8 JreChr03G10445
AtSnRK2.5 AT5g63650 CcSnRK2.1 CCA063850187 JrSnRK2.9 JreChr06G11295
AtSnRK2.6 AT4¢33950 CcSnRK2.2 CCA10335004 JrSnRK2.10 JreChr07G11743
AtSnRK2.7 AT4g40010 CcSnRK2.3 CCA052550140 JrSnRK2.11 JreChr04G10075
AtSnRK2.8 AT1¢78290 CcSnRK2.4 CCA050750199 JrSnRK2.12 JreChr08G11848
AtSnRK2.9 AT2¢23030 CcSnRK2.5 CCA150050025 B Populus trichocarpa
AtSnRK2.10 AT1g60940 CcSnRK2.6 CCA050750246 PiSnRK2.1 POPTR_0019s00790.1
W2 Wk Carya illinoinensis CcSnRK2.7 CCA0696S0058 PtSnRK2.2 POPTR_0003508240.1
CiSnRK2.1 CiPaw.11G072000.1 CcSnRK2.8 CCA159750007 PiSnRK2.3 POPTR_0004s15270.1
CiSnRK2.2 CiPaw.01G023500.1 CcSnRK2.9 CCA051450268 PtSnRK2.4 POPTR_0003s01110.1
CiSnRK2.3 CiPaw.02G010700.1 CcSnRK2.10 CCA098650064 PiSnRK2.5 POPTR_0004s14540.1
CiSnRK2.4 CiPaw.03G253100.1 CcSnRK2.11 CCA065950023 PiSnRK2.6 POPTR_0009s11010.1
CiSnRK2.5 CiPaw.04G178600.1 CcSnRK2.12 CCA056550054 PiSnRK2.7 POPTR_0007s05080. 1
CiSnRK2.6 CiPaw.05G055400.1 Ak Juglans regia PtSnRK2.8 POPTR_0002509990. 1
CiSnRK2.7 CiPaw.06G141000.1 JrSnRK2.1 JreChr04G11637 PiSnRK2.9 POPTR_0005s07370.1
CiSnRK2.8 CiPaw.03G145100.1 JrSnRK2.2 JreChr01G11053 PiSnRK2.10 POPTR_0004s22790.1
CiSnRK2.9 CiPaw.04G103100.1 JrSnRK2.3 JreChr02G10394 PtSnRK2.11 POPTR_0005s17290.1

122 RABRFIDLS I RAR T HME
DNAMAN V7.0 #{4:%} CiSnRK2 J AtSnRK2 5% i
SRR SN HEAT LR, fl ] MEGA V7.0 B Y
REEARYEAN R I S IR LRk BB 2R
¥ SnRK2 2 JE R 7 5 it G IE I R R F
B2 g ] Evolview 78 2% W 3 (hitps: // evolgenius.
info/ ) X5 HRIEATRIRAL S

1.2.3 AR 2 M R Ao X AR R A A
ffi F TBtools #X 1} # 1Y) Gene Structure ¢ }?[242 o
CiSnRK2 #4735 A 2544 43 # H MEME 7 2k /¥ 2
(http: // meme —suite. org/tools/meme ) BU%E CiSnRK2
SN P 9 47 PR SF 5L 205 AN Phytozome %04 5
(https ; // phytozome —next. jgi.doe. gov/ ) H F 2 ¥ 5¢ L1

bk 43k 4 7 51, 4R B 13 4> CiSnRK2 3 A L Jif
2 000 bp X3 751, K F PlantCARE R %% ( https: //
phytozome—next. jgi. doe. gov/ ) ¢! F T A FH e/
H TBtools # A4 "1 i) Simple BioSequence Viewer T2 ¥
XFEE AT AL,

124 HRRAFEARTAAFEEZESH FIFH TBrools
BAFHHY Circos FEIFXT 13 4 CiSnRK2 e [K i Y {14
SENFHEAT AT AL, £ T MCScanX 2 /3 %) CiSnRK2 %
PR TSR AE S0, i MEGA V7.0 #3852 il
AR [R] SO % (K ) FEE ] B R (Ka ) |, i 1
Ka/Ks 53HTi 8% 11, Ka/Ks< 1 F/Rm 713545, Ka/Ks>1
FRIEERE, Ka/Ks =1 FmhiEess> |

1.2.5 ARAZRAFFHEXSH  FIHRBA RS
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ISR, & WESTILA%Ak SnRK2 Jik H 416 8 i e 63k 404t 21

B3 5E LLAZ AR s’ 41 250805 ( PRINA799663 ) AL SRA %Ki
P e https ; // submit. ncbi. nlm. nih. gov/subs/sra/ ) 15
F| CiSnRK2 TEA R AL P (il 3 1K SF-H s > A
RSEM %4 3 F FPKM X i i CiSnRK2 %:PH %
IR T AL (8 TBiools &R A

1.2.6 A F ABA #F R A X o4 bR
J 8 100 wmol - L™ ABA VW, B4H 3 ¥k, 3k 3 4,
AbFR0.3.6.12 F1 24 h J&5 , REM A, T-80 CH-AT.

&R 2 CiSnRK2 EEH qRT-PCR 5|45 5]
Table 2 gRT-PCR primer sequences of CiSnRK2 genes

A RNA $2 B0 & (9 50 MEE A= R ey A
FRZA 7)) 42 IBUS RNA, FIH] HiSeript I All-in—one RT
SuperMix Perfect for qPCR Sz % 5% 1) &5 ( B 5t 5 ME
e W RH B A IR A ) G eDNA L & T =20 C
PR-AE . fHFH Primer Quest Tool 7E£E M3l ( hitps: // sg.
idtdna. com/PrimerQuest/Home/Index ) wit 13 4
CiSnRK2 FEN 5191 (35 2) , S M AL BUEE R A U R4
AR FE

HH A S1¥P5 (5" —3")

Primer sequence (5'—3")

Gene name

1E 1 5|%) Forward primer

CiSnRK2.1 ACATTGCACCAGAGGTTCTC
CiSnRK2.2 CAGCTCCTCGGTTGAAGATATG
CiSnRK2.3 AGCTCCTCGGTTGAAGATTTG
CiSnRK2.4 GGAGCTCGTGGCTATGAAAT
CiSnRK2.5 GGAACTCGTCGCCATGAAATA
CiSnRK2.6 CGGATAATTTCTGAGGCTACCA
CiSnRK2.7 CTCCAGAGTGCTGCCATTT
CiSnRK2.8 TGCTGGAGGAGAACTATTTGAC
CiSnRK2.9 GGAAGCTTATCACCACGTCTTA
CiSnRK2.10 CAGTCTTCCATTCACAACCAAAG
CiSnRK2.11 GTGTTCCATTCACAACCAAAGT
CiSnRK2.12 GCGAAGATGAGGCGAGATATT
CiSnRK2.13 GAGCTCGTCGCCATGAAATA

I/ bp
JZ 751 %) Reverse primer Product length
GGTATGCTCCCACCAACATTA 102
CAGTACTTCCGGAGCAATGTAA 110
CAGTACTTCTGGAGCAATGTAGG 109
CCACCTCCTTGAAACGGATTA 119
CCACCTCCTTGAAACGGATTAT 119
CAAGTCCTCCTCCATGTCTTC 102
GATCTGCAGGGAGGTTCTTTAG 114
GCAGTAACTCACTCCCGAAATA 103
CAAGACCTCCGGTGCAATATAA 117
GACACCACAGGACCAAACA 116
ACACCAGAGGACCAAACATC 113
GGTTTCCATCCAGCAAGGTA 117
CCACCTCCTTGAACCGAATAA 118

PL cDNA AR 4T qRT-PCR J hi , NS A
M B-actin . WA R BT 20.0 pL, £ SYBR
10.0 wL,120 ng - pL™'¢DNA 1.0 pL,10 pmol + L™
FLURHSI4 0.4 pl,ddH,0 8.2 uL. F W .
95 °C FilZ ¥ 30 s;95 C A% 10 .60 °CiB k 30 s,
72 CHEA 30 s, HAFFR 30 R, FEAEEM 3 IREH
FRAE Y 14 285 SRR I R AR Rk /Y
1.3 EIEAEISE TS

8 IBM SPSS25 #4%f $ds i 41 e 1143 Hr 5 ok
FHEAIR 2R Ty 25 047 22 1 LU BIEA T S 35 P o0 #r

2 g RApM

21 ERYEREFDEQEBLERSH

IATHE 5 1A% Bk 4 35 R A R i e 31 13 4> SnRK2
P, A A 44 CiSnRK2.1 % CiSnRK2. 13, 1% H
St B R AL R AT BT S AR LR 3, SR
78113 > CiSnRK2 4 H ) Z I MR 5% HEECh 336 ~ 366,
PSR4 T i M 38 007.50~41 354.85 , B 45,

JE/NTF pl 75 H 13 4~ CiSnRK2 2 F #Y GRAVY {H
Yo A, BRI T A 1 CiSnRK2 25 13 B K 1

&3 CiSnRK2 RikH RAGEL MR
Table 3 Physicochemical properties of CiSnRK2 family members"

EHA N " ol GRAVY fH L
Protein name GRAVY value

CiSnRK2.1 340 38370.91 5.63 -0.35 Cy
CiSnRK2.2 366 41246.92 4.75 -0.21 Nu
CiSnRK2.3 362 41 156.74  4.67 -0.27 Nu
CiSnRK2.4 355 40771.18 5.94 -0.53 Nu
CiSnRK2.5 356 40900.40 5.56 -0.51 Cy
CiSnRK2.6 363 41354.85 4.87 -0.38 Nu
CiSnRK2.7 363 41 104.55 4.86 -0.34 Nu
CiSnRK2.8 341 38 691.85 5.26 -0.37 Cy
CiSnRK2.9 345 39065.25 5.46 -0.42 Cy
CiSnRK2.10 338 38212.81 5.45 -0.19 Cy
CiSnRK2.11 338 38 007.50 5.80 -0.21 Cy
CiSnRK2.12 336 38 232.76  6.19 -0.37 Cy
CiSnRK2.13 354 40 326.09 5.89 -0.45 Cy

DN, R 5% 550 Amino acid residue number; m: FEISHHNT 43T
H Theoretical relative molecular mass; pl: 6 % /1 5 Theoretical
isoelectric point; SL: NI/ Subcellular localization. Cy: #fiJifd
Jit Cytoplasm; Nu: #fiffi#% Nucleus.



22

ERE7/I

U5 3B R

932 %

P4 L E AL TN 8 A4~ CiSnRK2 & AL T 40 A ot

(AR Rk 3

2.2 FEBF IR

ZHEJFH X AR (8 1) 7813 4> CiSnRK2
510 4~ # IF SnRK2 Y & 3L R 5 51) 5 B 1 <7,
SnRK2 FK ik & H R 7 504 &% N i fl C 3 2 4544
BN Ui R AL SR B R A A R R ST AL ATP
PR EE 1 I TG A N,

g G WA 22 AR/ I8 R
SnRK2 BYZ AL X I, C o 7%

ZER AT ABA 155 S8 45 M 8

h DRSAI T\'GP GL.D) PI N HDSD R
MDRSAI TVGP SNDLPI VHDSDR}Y

AtSnl

AtSn

AtSn

At

At

A

AtSn

AtSn

AtSn

Al

C

CiS

CiS

CiS

CiS

C

C

C

CiS

CiS

CiS

Ci1S

C

Consensus ¥

AtSnRK2. KNHP

AtSnRK2. TSDK]

AtSnRK2.3 KTHS|
nRK2. KKHS|FIBIN

AtSnRK2. KKHPLY]RAN

AtSnRK2. RNHE

AtSnRK2. EKHP

AtSnRK2. KNH:

AtSnRK2.9 KSHA|

AtSnRK2. KKHP

CiSnRK2. KNHP

Ci1SnRK?2 KNHE

CiSnRK2. KNHE

Ci1SnRK2. KNHP|

CiSnRK2. KNHP|

CiSnRK2 RNHE

C1SnRK2 RNHI

CiSnRK?2 KKHP|

Ci1SnRK2. KKHP|

CiSnRK?2. TNHP

CiSnRK?2. KNHP

CiSnRK2 KSHP\F|BY

CiSnRK2 KSHP\FIBN:

Consensu. w 1k

IBSNLEI EEMEGVSWG. . .
IBANLEI ELMEGGSWQ. . .

NLPRELTEAAQAI Y. . .
NLPRELTEAAQAVY. ..

D DD DD DD g e DD e T DD e e D
LR LR

. A e e

. YKRDT. . . SFSI|
. QFQEPE. . QPM

. QFQEPE. . QPM

. FKKENP. . TFSL|
. YKRETP. . SFSL|
qrnzsn QG

. KCR}

. ST
Ll NFSP
. TFSL

. QPI
. QFQEAD. . QPM
...QFEEPD. . QPN
. YQRDNP. . SFSI|
. YQRDNP. . SFSL|
. QFEEPD. . QPM

. QFEEPD. . P

. HCNNGES. . ES'S|
SENGD. . . 1SS|

. SNDV
. SNDVN.
YKKENP. .
YKKENP. .

NP S|
NP S
SFSL|
SFSL|

UEPIVE| e s 7/ ) 7] S el

SVE DI MKI VGE
SLDTI MQI I SE|
SLDTI MQI I SE|
TVEEI MKI VAl
SVE DI MKI VGE|
SIEEIMQI I AE|

23 RERBSW

MRASETC IR BRI L WIS

1 SnRK2 &L R ¥ 51 44 2 R 50 &

B, A5 (K 2)

RS YIRS SnRK2 FIER A 3 4, 1 éﬂ@

420 4> SnRK2, Hrfr 4 K CiSnRK2, 1T ZH 425
A~ SnRK2, H: v 4 44 CiSnRK2, I 21 f1 7%

21/1\

SnRK2, H.rf 5 4~k CiSnRK2, M4k, 178 10 4% Bk
SnRK2 ZGE ARG AR e 5 1Bk SnRK2 5
TR 53 R AE— i, RS LA 5 1L AZ PR B SnRK2

QE
PE
PE

QE
PE

vmlvg ypf

AD. | ....EEEEEDVE......... A AEVEEEEDDEDEYEKHVKEAQSCQESDKA
. CLDDFMADNLD .D. . . DDMDDF D. . . SESEI DVDSSGEI VYAL.

. CLDDFMTDNLD .D. . . DDMDDF D.
. SI GGFGWGGN. .o GD\DGI\EED-\
. AVKGFDDDEED 'EDEVEEEEEEEE.

. NLNHYLTGSLD D...DDMEEDL.

N. . . NGG. LGLI DGSID . DD lDDiDl YDD

. . SESEI DI DSSGEI Y YAL. . . .

EEEEEVEEEEDDEDEYLKTV HAS. GEVRI
..... EEEEEEEEEEDEYEKHVKEAHSCQEPPKA
. ESDLDDLDI DSSGEI Y YAMN.

SVEEI VKI 1 EE|
TVEEIVW 1 EE
RVEEI MKI VGE
SVEEI MKI VEE|
SVDEI MRI 1 QD)
SI DVI MHLI AE|
NLDVI MQI I VE|
SVDDI MKI VSE
SVDEI MKI VAE|
SDE DI MRI I SE|
SDDDI MRI 1 SE|
SIEEILSII QE|
SNEEILSI1KE
SIEEVLSII QE
SIEEVSSII QE|
SVE DI MKI VNE|

P AE DI MKI \l_\!i !P-\SR

VLRFA'

VDDDEERNGDF Y CAL.
DFDDI DT. ADLLSPL.
YLDANDEEWYLDYA.
L VEEEEDEEDEYL KT VK

AAAAAAAAA EADVSGDYVTIAN.

. P\ESLGSD!\I\
. SI GAFGWGGG. .
. AVGETAAGALD D..

. DIEADIES. .

. NLDQYLIDNPD.D. . . DDMV! DLESD . LGSDSELDI DSSGEI Y YAL.
. SLNQYSVDNLD /D. . . DDMDDLD. . . . SDSELDI DSSGEI Y YAL.
. ST GRFGWGAE. .. AEE. SNENI D &E\EEEEDEEDEX[&R\I\E\H-\S GIFH\
. PIRGFGWGAE. .. DEEEGI EDI D . EEVEEEEGEEDEYLKRVKEVHAS. GEFQ]
. SLNQYLTGSLE 'D. .. EDMEEDL. ETDP DLDI DSSGEI Y YAN

. SLNQYLTGSLD D...DDMDEDL.. . ETDP. DLDI DSSGEI VYAN.
NIVGG. . S AD. . FDELEADG. . . DTDDMETSGDFY CAL.
1LGGGNS DI . FDEI EADDD. . DTDDME TSGDF ¥V CAL.

== 1LGG. . S D. . LDDLDDDA. . . DLEDTEI SGDFVCPL.
. FGA. . HILGG. . S /D. . LDDLDAD DLEDIETSGDFVCPL.

. EYGDNKED.

. ST GGFDCGGE. .
. EDDDGKEED

R... VDDEEEE VHF §
444444 S1 GGFGWGGE.

VAGEEEEEDEYE

et 1 0 00 et 00 Gt et ettt L0t B D0 it
IR NI LIN == BN = — LRI NI O S O— N

LI LILILILILILILILILILILILILILIL
NN ooV VN N QO ~)
oN—CI0) e} I~ IS =}

LI
LIV
CIGNCO!

LZLAHERIR ATP 45538 The red box represents ATP-binding domain; ¥ (AHE R R 22 2082/ 75 2 B2 8 FH U 1% P % The blue box represents the active

site of serine/threonine protein kinase; 2% (AHE 7R IR by | E A= 9 ilpas 45

SRR The yellow box represents ABA-inducible regulatory domain.

IRIIT Arabidopsis thaliana (Linn.) Heynh.; Ci: #521LA%Mk Carya illinoinensis (Wangenh.) K. Koch.

B 1 #5% WLZsknilEEsT SnRK2 Sk B S ERF 5 b3t

Fig. 1 Amino acid sequence alignment of SnRK2 family members from Carya illinoinensis ( Wangenh.) K. Koch and

Arabidopsis thaliana (Linn.) Heynh.
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Fig. 2 Phylogenetic tree based on amino acid sequences of SnRK2 family members
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Fig. 4 Collinearity analysis on SnRK2 gene family members from Carya illinoinensis ( Wangenh.) K. Koch
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Table 4 Ka/Ks analysis on collinear gene pairs of SnRK2 gene family
members from Carya illinoinensis ( Wangenh.) K. Koch
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Fig. 5 Analysis on cis-acting elements of SnRK2 gene family members from Carya illinoinensis ( Wangenh.) K. Koch
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Table 5 Relative expression levels of CiSnRK2 genes under 100 pmol - L™! ABA treatment (X+SE)!

TEAN [ Ak B (1) ) AR 38

HE4 Relative expression level at different treatment times

Gene name 0h 3h 6h 12h 2 h
CiSnRK2.1 1.00+0.00¢ 2.89+0.56b 4.38+0.59a 3.55+0.18ab 2.31+0.20b
CiSnRK2.2 1.00+0.00a 0.76+0.08b 0.55+0.06b 0.72+0.03b 1.16+0.13a
CiSnRK2.3 1.00+0.00a 0.78+0.05bc 0.61+0.06¢ 0.75+0.01be 0.81+0.04ab
CiSnRK2.4 1.00+0.00b 1.02+0.19b 1.55+0.44b 1.07+0.26b 3.36+0.24a
CiSnRK2.5 1.00+0.00b 0.69+0.10¢ 0.83+0.08be 0.94+0.10be 2.04+0.13a
CiSnRK2.6 1.00+0.00a 0.56+0.05b 0.61+0.04b 0.43+0.01b 1.00+0.12a
CiSnRK2.7 1.00+0.00b 0.77+0.02¢ 0.68+0.09¢ 0.77+0.04c 1.45+0.09a
CiSnRK2.8 1.00+0.00d 1.73+0.39d 3.68+0.64c 5.42+0.87b 7.18+0.34a
CiSnRK2.9 1.00+0.00b 0.98+0.29b 0.97+0.08b 1.10+0.09b 10.65+0.09a
CiSnRK2.10 1.00+0.00b 1.22+0.25b 1.33+0.30b 1.28+0.23b 2.01+0.14a
CiSnRK2.11 1.00£0.00¢ 1.58+0.05ab 1.55+0.10b 1.30+0.17bc 1.94+0.16a
CiSnRK2.12 1.00+0.00bc 0.62+0.17¢ 0.81+0.09be 1.20+0.04b 2.15+0.20a
CiSnRK2.13 1.00+0.00bc 0.92+0.08¢ 1.07+0.08bc 1.22+0.13b 2.07+0.07a

D @47 AN [EINE bt 2R (7] — e DR B A X 35 3k B 78 S [ B i) 7] 22 57 i 3% ( P<0.05 ) Different lowercases in the same row indicate the significant

(P<0.05) difference in relative expression level of the same gene at different treatment times.
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