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it RT-PCR. RACE T8k f1 /5t SnRK2 (DoSRK2E) FE[K cDNA 4, FIFA:M15 B 22 AF 100 525 D5 4 i 2 13 ARG 23
TR, Sl S, BIREH. S5 K THMEEN S FH DNASTAR #Il MEGA #1472 P FI LN M R G K & KR
AT P SEH 56 2 B PCR (QRT-PCR) i ARKMIIE KA FIEHNR, R AL A DoSRK2E 3 [H (GenBank
RS API65110), cDNA 4 1 795 bp, 8 1 4~ 1 086 bp M58 8 TR A SLHE, w8 A AHXT 4> T 52 i 40 850, %5 HL A5 4.80,
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Cloning and expression analysis of gene DoSRK2E in Dendrobium officinale
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Abstract: Objective To clone the SnRK2 gene in Dendrobium officinale and investigate its characteristics and expression pattern. Methods
RT-PCR and RACE techniques were used to clone the full-length cDNA of DoSRK2E, with the aids of a series of online bioinformatic
software, characteristics including molecular mass, isoelectric point, conserved domain, transmembrane structure, signal peptide, and
subcellular localization of the deduced protein were analyzed. Besides, the sequence of the deduced protein was aligned with those of other
plant SnRK2 by DNASTAR, and phylogenetic relationships were reconstructed utilizing MEGA. Finally, tissue specific expression pattern of
DoSRK2E was tested by quantitative real-time PCR (qQRT-PCR). Results The full-length cDNA of DoSRK2E (GenBank accession
API65110) is 1 795 bp with a 1 086 bp complete open reading frame (ORF). The predicted molecular mass and isoelectric point of the deduced
protein DoSRK2E were 40 850 and 4.80, respectively. No signal peptide nor transmembrane region were detected, this protein contains one
protein kinase domain, one ATP binding site, and one Ser/Thr active site, which was predicted most likely to be located in the endoplasmic
reticulum membrane. DoSRK2E protein showed high similarity with those from other plant SnRK?2, and its phylogenetic location was in Group
I of SnRK2 subfamily, and phylogenetically closest to AtSnRK2.6 from Arabidopsis. In addition, qPCR analysis revealed that DoSRK2E
showed the highest expression level in root, followed by stem and leaf. Conclusion A SnRK?2 family gene DoSRK2E was cloned from the
rare and endangered medicinal plant D. officinale for the first time. The Characteristics and expression pattern of this gene were analyzed.
This study will provide a basis for further exploration of the regulation mechanisms of DoSRK2E in D. officinale under stress conditions.
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FEMEAE I 1 ZUAHOC R B MBS Csucrose
nonfermenting 1-related protein kinase, SnRK) &/~
ZAETHEYTR - R2L2AR/TAR
(serine/threonine, Ser/Thr) RE M, = 5HEY
RN Z G TR T, AR BT b a5 A
AR p B A B R U MR R 5 SUAR Ak DA
KR 5 NI REER Z 5, SnRK SR AL A
#i%14> A SnRK 1. SnRK2 Hl SnRK3 3 M5 .
Horfr, SnRK2 WA WREL R Wt =iz . 5. (KR
S5 M ARLE M B TGS, AE AR S A R T
g (abscisic acid, ABA) 55 SEIEHIHEE
E A,

Anderberg 25 BN ABA KB /N IR R
cDNA CFEH 7 B3 355 1 > SnRK2 JE K SR B 7
PKABAL, KBLZEREILZ ABA KT FiE
BT . Z G, SnRK2 % [ 5 (1 0t 78 O 4 A,
PRECAEIE TR AN, KAE. Bk, hE B
HEEEY ) SnRK2 R 53 9 AH 4k 4 v B A4y A
BEFLT BRI, ST SnRK2 SHRHE DR 78 24 I it
Pyeh BB R M A . B E S TS Salvia
miltiorrhiza Bge. SnRK2 J£ K F i 71 SmSnRK2.4
MR RN, ZFEREAR P RE R m, RO
& (polyethylene glycol, PEG) il ABA i A[A
FEREm R, gk 22 220 WFK S Isatis indigotica
Fort. 5w EAFHI1) 1tSnRK2.1 K[ 170 #r 45 R 12
7N, ItSnRK2.1 fERS AN RIS RIA B m, Z
L T S IE R SOV, {HX ABA iR E AN
&, XL AR SnRK2 G A I 75 24 FHAE D)
P A B P BE I BE 1 — € R B FEAE

B J2 £1f8t Dendrobium officinale Kimura et Migo
HZF}E (Orchidaceae) fififtJ& Dendrobium Sw. %
EAFAY), UTREANY, AAMEAEE. %
G PG D BOMPUI 57 - 2R BUZSEH, fE3
SR SRR o A O EZ T AR - 4 rS A NS
) B DA BT Bk B2 et iX — 2 1 WG 24 FH AR A A
PRARH IR AT AH G ZE DR R SR A D REAIT AL 545E 1 &
FEA BRT, MR IR AR SnRK2 FkE
R Fe A I o AT, FIH SSH HiAR & £ K FE R Gk
J AR SRR B R 2 R RIS R AU, e R
1 % 732 bp ] EST /¥4, BLASTx 7r#rientts
GenBank " CENHZ MAEY) SnRK2 5K H 7
PRGBSI —8M (>80%). AHFFHFH
RT-PCR Fll RACE H{AR B B A i e v [ 1235 [T 1)

cDNA 2, I AT AEYIE B 7 LA RR L
Ao, DU E— P 47 2 R K A bl s
3 N7 2 L) o ) 1 B Bl
1

MM RLER B = B URYN, BB
2R 5 24 5 Bt T Ak V4 v SRR T 48 E O = R A
J&EL B A 8t Dendrobium officinale Kimura et Migo.

O, 25, MR, WRUEDR, B T80 Cik
iR
2 FHE

2.1 RNA $ZEUFN cDNA &5

FIF EASYspin fH#) RNA Pif # B 7 &
(Aidlab, '[E) #EEUE RNA, NanoDrop™ 2000 73
JRZ i (Thermo Fisher, 5[ £l RNA Jii& . 401,
B IR I FL ARSI RNA. PO e 24 o ) FH 0 e Sk
# (M-MLV Reverse Transcriptase kit, Promega, F&[E)
WA cDNA 35 1 88, —20 CIRAE&H.
2.2 RACE #0 RT-PCR 5&iiF

WHE EST 745 5, FIH PrimerS &5 1%
514, ¥ SMART™ RACE ¢cDNA Amplification
Kit (Clotech, HZA) WHIHHERIELE, 7405
UPM 5| #4H & 547 RACE-PCR [, X 3°H1 5K
Ui AT PCR ¥734. 3°-RACE K HIFERMESI YN
RACE-F: 5’-CCTTTTGAGGATCCAGAGGAGCCA-
AAG-3’, 5°-RACE JXMiHJ%H; 1% 51779 RACE-R:
5>-TTTTAAATCCCGGTGGCACACTTGCAT-3" . 2
X RACE-PCR itk #3558 25 pL, BHE 10X
Advantage® 2 PCR buffer 2.5 pL. dNTPs (10
mmol/L) 0.5 pL. RACE-F 8{ RACE-R (10 umol/L)
% 0.5uL, 10XUPM 0.5 uL. 5’-RACE ready cDNA
8¢ 3°-RACE ready cDNA % 1.0 puL. 50 X Advatange”
2 Polymerase Mix(5 U/L)0.5 pL, ¥f ddH,O % 25 uL.
PCR 2% 495 C. 3min; 95 C. 30s, 68 C. 2
min, 32 MEH; 72 C. 7 min; 4 C{R#E. PCR
FEMZ 1.5%BE I E B F Kk, TianGen Ji2 [EIYSCET)
& (TianGen, HE) 4ift. H 47 . 4ifb)5 1) PCR
FEER:Z pMD18-T #fk (Takara, HED, AL
K IM109 &2 25400, BENLEEIE 3 A v bt
TN WF TAER BilgA TAY THREAR RS A
PR 7] 58

W B3k cDNA o1 5 5 EST FroilHtE, 3k
AR 4K cDNA JPHIE R, Wih s i) sehE
(open reading frame, OFR) 5|4, X} &K EKI#H1T
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RT-PCR 4RI 5 300E . 51907 51{5 £y ORF-F:
5’-ATCATGGATCGGGCGGC-3’, ORF-R: 5’-TTAC-
ATGGCATAAACTATTTCTCCG-3’,

2.3 EYEERFESR

FIFAELZE 3 T2 BLASTx (https://blast.ncbi.
nlm.nih.gov/Blast.cgi) F1 ORF Finder Chttps://www.
ncbi.nlm.nih.gov/orffinder/ ) 73 #r c¢cDNA JF 41 ;
Protparam Chttp://web.expasy.org/protparam/) 7347
i B4 1% i s SOPMA  Chittps://npsa-prabi.ibep.
fr/cgi-bin/npsa_automat.pl?page=/NPSA/npsa_sopma.
html) 73 #r 85 F 5T — K 4544 InterProScan Chttp:/
www.ebi.ac.uk/interpro/search/sequence-search )
PROSITE Chttp://prosite.expasy.org/) F1 PROSITE
SCAN ( https:/npsa-prabi.ibcp.fr/cgi-bin/npsa_auto
mat. pl?page=/NPSA/npsa_proscan.html) 73 #7445
A 2L g6 s SignalP 4.1 Chttp://www.cbs.dtu.dk/
services/SignalP/) FilIll & 1 Fi 5 5 /ik; TMHMM 2.0
Chttp://www.cbs.dtu.dk/services/ TMHMM/) Fiil] &
JR SR X 38; PSORT Chttp://psort1.hgc jp/form.html)
BEAT B 5 40 i € 47 3 B s SWISS-MODEL
(http://swiss model.expasy.org/) #4785 [ )i = 4 &
1553 M7 ; NetPhos 3.1 Server 317 2 I BEERILAL 5 1
T .

A DNASTAR7.0 RfiZF: R % i 8 H PP o1 5
WA B K AE YA IT Arabidopsis thaliana (L.)
Heynh (AtSnRK2.6, Genbank % 3% 5 AEE86299).
PR AR SAE W) KA Oryza sativa L. (OsSAPK3,
Genbank &35 BAD17999) AIEK Zea mays L.
(ZmSnRK2.6, Genbank %35 AQK52965), LK
2 RHRERAEY) /N = I5WME = Phalaenopsis equestris
(Schauer) Rchb. f. (SAPKI10, Genbank % %5
XP_020584154) £ [ [ME LR T 51347 2 )7 5% b
o3 #t. MIH MEGA 6 AR Bk @iz B 5 It
SnRK2 W Z & 10 > & 1 ( AtSnRK2.1 ~
AtSnRK2.10) FI/KFE SnRK2 W5 10 A A
( OsSAPK1 ~ OsSAPK10) 3t 21 A& (1 40 £
(neighbor-joining, NI) RAEKE W, FHLLIUETIF
SnRK1 A1 SnRK3 2 /MIEZ K ) AtSnRKI.1 .
AtSnRK1.2. AtSnRK1.3, AtSnRK3.1 #1 AtSnRK3.6
TERRGRE TR
2.4 SEFPEE PCR (qRT-PCR) ##f

7 2 pg M. 25 HERERLE RNA s
Ji%, cDNA, LA EFla 292, it qRT-PCR

TR HLA KRB . qRT-PCR 519 H
SnK-RTF: 5-GCCAAAGAACTACCTGAAGACG-3’,
SnK-RTR: 5’-CTCATAGCAGGATCAGCCA CA-3’,
S|y G = e K A 129 bp. FIIH ABI PRISM
7500 qRT-PCR 1% (Applied Biosystems, F&[E) 47
qRT-PCR . RN{AZ 25 pL, f13% 2XSYBR®
Premix Ex Tag"™ Master Mix ( Takara, H1[%)12.5 pL,
1E. &m54% (10 pmol/L) % 0.5 uL, ROX 0.5 L,
¢cDNA 2 pL, ddH,0 9 pL. NN EE 3R, &
FEA AR TR, SIS EE 4 3 K. PCR R MNFER
995 ‘C. 30s, 95 C. 10s, 60 ‘C. 45s, FLidk
17 40 MER . RN EERHIEMF L. RIS ABI
PRISM 7500 SDS (Applied Biosystems, F&[E) 4k
(ITEHR A Ccycle threshold, €, FJ 2744 g5yl
TR AR R A = .
3 SBRESH
3.1 DoSRK2E E[E 2Kk

5’-RACE 1 3’-RACE RN =& il 7.
MG IR 1Y 7 B B 433 507 bp #1556
bp, 5JE4E EST F4 (732bp) BHER 1 K& N
1795 bp f) cDNA 7%, % cDNA A& 1 MK
4 1 086 bp ) ORF, 5°-UTR K 350 bp, 3’-UTR
£ 359 bp, B A HXAEMFFA R polyA JRELEEH .
BLASTx 43 #r3& B H A4 i 5 F = LR 7 41 5
GenBank F ST SR 1 /) 22 5 ] 4 2% 25 22 o A 4 1)
SnRK2 JFH B GBI —8HE (>80%). FlH
ORF-F/ORF-R 5#i#47 qRT-PCR ¥:ilE, #1774
AVKETIIERAS 1 26 Bsskar (B D, &wbE. W
S HTIRAZSEREN ORF J7 41, EH] O3k 1% 5
K 4K cDNA. K4 A DoSRK2E & K H 452
% GenBank (354 AP165110).

Marker

e T

1 500 bp
1 000 bp
750 bp

500 bp

1 DoSRK2E EFE 2K cDNA Tz KGN
Fig. 1 Full length of DoSRK2E cDNA detected by agarose

gel electrophoresis
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3.2 DoSRK2E £ R RiZE R BIBLFFIES

Protparam Tl 45 SR 27K, DoSRK2E & 1145+
TN Cigi6Has33sNug1Osa6S20, ELE 361 NMEAKEERR, AHXS
SFIRER 40 850, FRILEEHLA (isoelectric point,
pD N 4.80; HIEHERFE (Arg+Lys) 434, i
BHE (Asp+Gluw) N 565 AFeE 74X (instability index)
H37.89, Hali 2% (aliphatic index) 4 89.94, “F#
SR/K & $L (grand average of hydropathicity, GRAVY)
N-0.190. SOPMA 73412 H], DoSRK2E — 245K+
FHBENIE M (random coil, 37.67%) o i€ (alpha
helix, 33.52%). JEfHEE (extended strand, 17.17%)
B H:AH (betaturn, 11.63%) ZHfk.

3.3 DoSRK2E TR, ERFMERX 54

InterProscan 73 #1455 W78, DoSRK2E & 1
MRS )R S5 #3 (protein kinase domain,
23~279), {EZGMIMAE, 2altE 1M EERE
ATP 4547 55 (protein kinase ATP binding site,
29~52) A 1 ALK/ IR E R S AL S
(serine/threonine-protein kinase active site, 138~
150), 5 PROSITE MIF&5 R —2 (K 2),
PROSITE SCAN 7341 #], DoSRK2E HEHEEH
6 MINBERETC, 10N 2 NEE RN C BRI AL A
(protein kinase C phosphorylation site, 20~22. 73~
75), 6 NS N 1 BERR {647 5 (casein kinase 11
phosphorylation site, 100~103. 148~151. 241~
244, 269~272. 345~348. 353~356), 1 HEEE
TR FR AL A7 5. (tyrosine kinase phosphorylation
site , 159 ~ 1650, 2 A N- 5 5 W A6 A m2
( N-myristoylation site, 129~134. 237~242), 1/
B WG ATP 2560005 (29~52), 1 ANLAR/ 75
TR E RS AL (138~150),

SignalP 4.1. TMHMM 43 173 B} DoSRK2E #&
FIAN G {5 5 KBk Es I8 . PSORT i & (4 52 fir
7 N LM i (endoplasmic reticulum membrane )
IR RE, N 85%, EALT FE (plasma
membrane). & /i F AL ) B & (microbody/

+ ¢

— PROTEIN_KINASE DOM —— (361 aa)

2 DoSRK2E ZEHHAJ PROSITE £#Ei 53 #i 45 R
Fig. 2 Protein kinase conserved domains of DoSRK2E
predicted by PROSITE

peroxisome ) BY M- 4% 4K 5 & K i ( chloroplast
thylakoid membrane) ¥R BEME 41514 44%- 30%
A 11%.
3.4 DoSRK2E ER K= IR R BERILALE 2T
DI A5 (Protein Data Bank, PDB)
CLEZ IR 7+ AtSnRK2.6 (PDB No.: 3uc4.1) A
B SR TR, fE SWISS-MODEL  #%t
DoSRK2E #A7 [RGB 5 T, 455 WK 3.
DoSRK2E 517+ AtSnRK2.6 £ (4 45 f sk /7 51 ]
R —2E N 86.20%, Wi A A 45k R0 BERR AL AL
HAHT R B8, DoSRK2E 2 AR IR FF 5
A 14 N2 FIRBERRAAL S, 7 DN RIRBER AL
R 6 M IR R AL 2 (B 4.

3 ET SWISS-MODEL H] DoSRK2E &R Z #1545
HITRM 45 R

Fig. 3 Three-dimensional structure of DoOSRK2E predicted
by SWISS-MODEL

Serine——
Threonine
Tyrosine ™
3 14 Threshold
é i
8
{=¥
=
2
= ‘ | L] ‘
1)
=
(=3
8 | ‘ ‘
=
=9
0 T T — T T T
0 50 100 150 200 250 300 350

Sequence position

4 DoSRK2E EHMELLALS
Fig. 4 Predicted phosphorylation sites of DoOSRK2E

3.5 DoSRK2E EHMIZFIIXMILRRALXE S
ZIP AL e R (5O, 8% A i
DoSRK2E 5/ 15 ~% SAPK10 & [ 1) — 8
iE, N 87.8%, SHLEGIT AtSnRK2.6 HHH—
PEIRZ, N 84.7%, H/KHFG OsSAPK3 HH M F K
ZmSnRK2.6 £ H ) —EE 2 514 67.2%F1 67.0%.
RGRBENNERER (B 6), Fif 21 ) SnRK2
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------------------ Y (ARG A GN L < SEgK Gl y NHRS BAD17999

1 IMDRWANT MGPIMDMPI MHDSDRY EL VEDI GAGNFGIIARL MRDKQTK ) GEK NV NHRS XP_ 020584154
................... [ERYELWKDI IJ-GHFGVARLMRHE}TKELVA:«W ERGEKI DENV NHRS AQK52965
1 E\/E‘S GEGNF GVARL MRDKQEIJIEL VAVKY! ERGEKI DENV®REI | NHRSL RHP JNSSPEY
DR G A : API65110
[VMN| | RFKEVLTPTHLAI VMEYARGGEL FEQ s Q HRTEE. £ RECIINEINEEERE BAD17999

RN | RFKEVI LTPTHLAI VMEYASGGEL FERI DEARFFFQQLI SGV ‘H\MOVCHRDLP\L STAREEl, XP 020584154
BN | RFKEVELTPTHLAI VMEYABGGEL FERI DEARM@FFQaLI @ev HEVMQECHRDL KL ENTL L DGS P JNOREHIH]
(W JRFKEVI LTPTHLAI VMEYASGGEL FERI DEARFFFQQLI SGV HIJVQVCHRDL KL ENT L L DGS P NSy
bElN | WIRFKEVI LTPTHLAI VMEYASGGEL FERI CNAGRF SEDARFFFQQLI SGVSYCHSMQVCHRDL KL ENTL L DGSENNIGIN
137 (I COFGYSKSIYNL HS[PKSTVGTPAYI APEVL i=F YDGKVADVWSCGVTL YVML VGEYPFEDPENPRINF RKT BXNIRYY

155 (| CDFGYSKSSVLHSQPKSTVGTPAY! APEVLLKKEYDGKADVWSCGVTL YVML VGAYPFEDPEEPKNFRKT RGEGIIAET
136 I COFGYSKSSHML HSPKSTVGTPAYI APEVLEYDGKMQDVWSCGVTL‘v"VML VGAYPFEDPEIIPKNF RKT PNOREXYH
153 GYSKSSVLHSQPKSTVGTPAYI APEVL LKKEYDGKVADVWSCGVTL YVML VGAYPFEDPEEPKNF RKT NS
155 API65110
214 WA < E| SEREKADMKDTDAAPEEE - - 1 BAD17999

pXylll QRI L GVQYAI PDYVH QF‘ELIHLI SRI FVA PANRET Me! RNHEWF L KEL PADL MDDH] - B XP 020584154
213 R! %lor@ PEYVHI SERICREL MBR! FVAJIPAKRI T1 JEI RNHEWF LKNL PEEL IR TUGLTER 1 310 PNV G
bXIVlll ZIR! LF[VQYAl PDYVHI SPECRHLI SRI FVADPAKRI Bl PEI RNHEWFLKNLPADL MEDNT MIRBQEIRIE S0 QP EEE0 PN 3N
232 NHEWF L KNL PiDL MDDNEMSS EPDQP - ® API65110
288 DPAL— WY=L AEMKS- - - - - D D E | AADEfDTY BAD17999

306 Mal | AEATIPAAGT lell (elv B lGSL DL DD SaEvBD@RSOPEM DVDSSGEI VYAM XP_020584154
290 K< WV EEART @GP QSP FVAGFGV EEEEQEMNGKKPENEEQDGE - 1] ElEDENDKQVKQVHASGDFRHLI K AQK52965
304 8 mal | AEATVPEAGT S| NEIYE @GS L O[ND D nliENE- D ME SO D[DSSGE| VYAM| AEE86299
306 mal | AEATIIPAAGTZE] Bl \@ER0E0 0 SeE DFF SOPEM DVDSSGE VYAM API65110

5 DoSRK2E 5Hs#E#) SnRK2 EH K% F 5 LL3T
Fig. 5 Multiple sequence alignment of DoOSRK2E and SnRK2 proteins from other plants

7K7E OsSAPK9 BAD18005
7KF& OsSAPK 10 BAD18006
/K#% OsSAPKS BAD18004
k% £ it DoSRK2E API65110 I
LRI+ AtSnRK2.6 AEE86299
{ R IF AtSnRK2.2 AEE78673
T LRI+ AtSnRK2.3 NP201489
JKF% OsSAPK3 BAD17999
R FF AtSnRK2.7 AEE87152
HUFFTF AtSnRK2.8 AEE36092 11
JKH8 OsSAPK1 BAD17997
JKF&% OsSAPK2 BAD17998
HUFEF T AtSnRK2.1 AED91326
R IF AtSnRK2.5 NP201170
HUFE 7+ AtSnRK2.9 AEC07398
7K & OsSAPK4 BAD18000
7K %% OsSAPKS5 BAD18001 I
7K#&% OsSAPK6 BAD18002
7KHE OsSAPK7 BAD18003
LRI+ AtSnRK2.4 NP172563
JEE7F AtSnRK2.10 AEE33751
——— #UFEJT AtSnRK3.1 OA093145
L fFJF AtSnRK3.6 OA095346
[ #MF AtSnRK1.3 AED94433 SR
\_:Uﬁ 7t AtSnRK1.1 OAP05040
0.10 197+ AtSnRK 1.2 OAP01643

6 DoSRK2E 5#l@7F. 7k#5 SnRK2 T RIEM R NI R % G
Fig. 6 Neighbor-joining phylogenetic tree of DoSRK2E protein and SnRK2 subfamily members from A. thaliana and O. sativa

WHEEEELL 100% 132 RN —NMERD L, .3 FEHAT A RIS, HAAN RIS EFEE

Lj SnRK1 F1 SnRK3 WK H X 73 K. X 21 o AM NI IEREAR, X BEER IR IE R s,

A SnRK2 AP LAE—2BXI50 R 3 MR Ry ERRz, WRAMZEFRRIAE S A RIS E R

YLD, 2, DoSRK2E 5l 7+ AtSnRK2.6  3.60 {541 1.32 f&% (& 7).,

MARGKE RFZEIT, WREHEERE, EEMZT I 4 33He

ZWe PERN—RBEYRFH I Ser/THr K& I,

3.6 DoSRK2E £[FRZiA#ER N1 SnRK2 7 1 -5 1 4 39 155 A B B b k4 2 EE B
qRT-PCR 45 K B, DoSRK2E JENEMR . . BFAIRZES N B0 At 32 B A T2 B AR 3R IR
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5
3.60
4 [
8 1
EES
s
g 2 132
1.00 +
1_
0 ‘ .
s ES i

7 DoSRK2E EREEHKEAMIR. =, HPHFRiEE
Fig. 7 Expression pattern of DoSRK2E gene in root, stem,

and leaf of D. officinale

MIRAT . A A SERRT, BARBRIPY (BRI
I T5%) fe1. AWK qRT-PCR 1 RACE
FR, BN A R ESRAS 1 4 SnRK2 K
G F DoSRK2E. 4 #T W7n % 2Rl 5 £ Rl )
SnRK2 H:[A & FE AR, Hgmbs 8 5 DoSRK2E BA
) SnRK A I A 5 i3, B 1 MEA
Bl ATP 25540 A | N2 IR/ I AR R
AT A, 5FAE SnRK2 W5 HE AL A1 1tSnRK 2.1 &
FEE A, AN, RIEATT R ARG R E S
Mréh 5, DoSRK2E DL 100% [ 37 3 R B KA
SnRK2 YEZ R 1) T 43 >, I 5 E 7T AtSnRK2.6
P U IR ST - Ui DoSRK2E N J& T SnRK2 & [
B N . DoSRK2E HiB&E el i, A
RENBIZEK RZE 78 4804 37.89 (<40) F
—0.190, ULEAIZE NS SRR LR AR E 5K
P A . PSORT Tl DoSRK2E 5& 7.7 P4 Jii W it |
(KA fETE A 85%, 1 SignalP4.1 A1 TMHMM 43
Mrda s HIO(5 5 KBS I, DR b 2 £ 1 78
WARIEIER .

SnRK2 4 [R5 p A R 3R TE AR A AN [ 4H 27
Z AR ZE M. B 8 /> StSnRK2 A,
StSnRK2.1. StSnRK2.2. StSnRK2.5 (4#f5E A&
T SnRK2 W5 1 433 F1 StSnRK2.6 (11 4332
AR Rk K A, StSnRK2.3 (I 4y 37) F
StSnRK2.4. StSnRK2.8 (I 43 fEMHHIRIESE
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