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GP T AR AABAER,; BERSTFRALANER, LI TCTP 5 SnRK1 X A48 ZAE A 89 L /AT 5 A £ mie
i #t—% F Co-IP E£34E8] TCTP A= SnRKL1 T A X A48 ZAE ) . KB A RN TaTCTP £ £ 57145 #
AR R L T T, At —F T E ARSI FEAREN S TUELFZTEE L

XER: M ESNBEES, ERFEEMAZTOMME, BERER, RoTRALA, RRERE

Received: January 31, 2019; Accepted: June 10, 2019
Supported by: Hebei Innovation Funding Program for Doctoral Candidates (No. CXZZBS2019103), National Natural Science Foundation
of China (Nos. 31171472, 31871548).
Corresponding authors: Shengfang Han. Tel: +86-312-7528276; E-mail: hansf123@163.com
Dongmei Wang. Tel: +86-312-7528276; E-mail: dongmeiwang63@126.com
MALE LA H  (No. CXZZBS2019103), H K AR #% 4 (Nos. 31171472, 31871548) ¥t H),

[ 4% R B[] . 2019-06-28 W 2% i L« http://kns.cnki.net/kems/detail/11.1998.Q.20190628.1330.001.html



R SNEBREHMEERD TCTP SERIR B ERRES STRKLIEEER 1687

| nter action between wheat tranglationally controlled tumor
protein TCTP and SNF1-related protein kinase SnRK 1

Nan Ma, Jinzhu Qiao, Wengian Tang, Tianjie Sun, Na Liu, Yan Chen, Xingtong Lu,
Shengfang Han, and Dongmei Wang

Key Laboratory of Hebei Province for Plant Physiology and Molecular Pathology, College of Life Sciences, Hebei Agricultural University,
Baoding 071001, Hebei, China

Abstract: Translationally controlled tumor proteins (TCTP) and SNF1- related protein kinase (SnRK1) are conserved and
widely present in eukaryotic cells. TCTP regulates cell division, plant growth and development, and mediates plant resistance
against pathogen infection. SnRK1 participates in a range of physiological processes including sugar metabolism and
resistance to abiotic and biotic stresses. Previous work in our laboratory demonstrated that wheat TCTP can respond to
Puccinia triticina infection and induce host defense responses. In order to further investigate the mechanism of TaTCTP in
wheat resistance to Puccinia triticina infection, we used TAP (tandem affinity purification) and mass spectrometry to screen
the potential interactants of TaTCTP. A SNF1- related protein kinase (SnRK1) was identified as a potential interacting protein
of TaTCTP. The results of yeast two-hybrid assay showed that TCTP could interact with SnRK1 in yeast, and the yeast
carrying TCTP and SnRK1 could grow on SD/-Leu/-Trp/-His/-Ade (SD/-LWHA) medium. The fluorescence signal of the
interaction between TCTP and SnRK1 was found to be distributed in the cytoplasm in the Bi-fluorescense complementation
experiment. Co-IP experiments further showed that TCTP and SnRK1 could interact in plant cells. This study lays an
important foundation for further studying the mechanism of TaTCTP in the interaction between wheat and Puccinia triticina,
and it play a great influence on further improving the molecular mechanism of wheat resistant to Puccinia triticina.

Keywords: trandationally controlled tumor proteins, SNF1- related protein kinase, yeast two hybrid, BiFC, Co-IP

B P — KRS BT AR T
AR E A RN, B 1981 45 M/ BUR EF4E
20 T R BT % LR, TCTP#HA N AT 12
e o, AR R A T 2 H A
Rt L R AN R S A A 2 5188
DNA fif5l%%5 . Zekidrh, TCTP Smadni i :
K w2 655 | AR 48 R A S s
A (ROS) XALIES, 1ok, AHRETEH,
TCTP Wi § 42 AL M5 25 PepY MV R {2509
JINAZ P T B A e TR N S 4 T A et
UL TCTP 7EAa Y 50 It i B A F vh ml BB A 44
HEAEH.

INAE SRR, N HA KR
B ZHAREREW, Hr, f/hEE
Puccinia triticina {2445 | i) /N 42 M-85 2 &
FNEATH T ERE CAMRE, FE/NEAE
KBHERPR R TCTP A EE/EN, R

&: 010-64807509

TR SIS RIYTER (Virus induced gene silencing,
VIGS) HARGIER/NEZ i TCTP, R KA bk
6 T AR A B HTPE D . AR 2 AT SR
WERA, 76 /N BT B SE B R Telrl9 FInt45 1R
A HUINRD 366 HRLIA KT G, TCTP (%% 5t
KV 5 S 1 A i 2 ] 19 i K 222 B 3 o 4
TR, (A HAEE A KR B AR,
T WY TCTP 7/ N A M55 T = Lids A 1Y)
B TR R A FAALEL, Se st (59 4%
L%, AT A £ B R B Al - ST S
(TAP-MS) ik, #5771 TCTP fE/NE -5 HAF
AP RBIEREEAE, AhERT 15
TCTP VA AR H 11 R RERR I A 78 B 1 Dty 1
(SNF1- related protein kinase, SnRK1),,

SNRK RS R TEERE, BT B R AL A
F14) 1 9 A8 AR AS B 8 A1) FF DI ) 6 W 355 3 v 1 1
T BE SRR IR , B0 28 28 (A 44 24 snfl (Sucrose
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non-fermenting 1)!**). 7E 3% H ) SnRK Bl v 4 M
AMPK (AMP-activated protein kinase), %4 Ti%
24P AMPIATP L] (4 FF 2 i sk s 19
MY PR SPRK 22k 3 AWK, snRK2,
SnRK3/CIPK HHHEYIFiA, 1M SnRK1 W 5Lk
SNF1 FIZL 3% AMPK &5 B [ 8 SnRK 1 i@
HE AN M A R BB S, IR MliE 2
W RO L R A A A K 112 snRK L BEA
S EARKRE . AR WM R L BB B A e
W Z R AP F 0t . i, IR IF SnRK 1 nl i
FR AL ST bZIP63, MR 5 #  — RIBIRES,
MBS 520 bZIP63 X T Ui 3k PR ) 2 3k 8 428 1
B U Y Kim 2408 T —Ff SnRK1 5%
fEE 11 AKINLO, of DL i 8 R 1k 2 4 52 1 EIN3
T HE IR A R a2 2 B RGE,
AKINI0 i A] DU o B R A/ R i AtMY C2 47
SR MSAT3ZEE 7120, K SnRK1 BT LY
TaFROG AHEAEM, SR L3 SR A5 Bk
JIERIFLEERT, %F H A TCTP A1 SnRK 1 (4
FHER, ARSI EN TCTP /N E 55

HAES BRI AR R RIS A5 R, AT A Bl
BERARZE . WU T 9 HANSE TR Rl Co-IP i —25
Uk B R AR EAE AT, BIE R A EAE R
YA MR AL, % i — 2098 TCTP Fl SNnRK 1L 7E/)N
&S5 EAEL R IhEE, FE MoEE/NE
P HLT AT 0

1 MBREFE

11 EY RS
/NF Triticum aesetrum Hi M- 45 i 4 3L K &

TcLr26 5434 {1 % Nicotiana benthamiana A 48 1t
RIZH K IR AT

INEMEE, ARKREH R eRTE,
FERf N M TR A B INRR 260, /NAZ RO AE 25
45 TR A B2 R0 SR ) Qiao 2528 5 1 L A £ A 2L
ElREPAEK 20d A4, & 45 i@t
HEAT BRI IR S0, HAKFIAE 25 F 2 B Sparkes
S5y 2
12 HWFRErAs5IY

ARSI i S )5 1 ) B 44 Bk R a3k 1.

1 5I9ER
Tablel Primer information
Primer name Primer sequence (5-3') Experiments
TCTPF ATGCTCGTGTACCAGGACAA Cloning the CDS of TaTCTP
TCTPR TTAAGCGTAATCTGGAACAT
SnRK F ATGGACGCAGCAGGCAGAGATGCCA Cloning the CDS of TaShRK1
SnRK R TCAAAGGACTCTCAGCTGGGTTAGG
Y2H-TCTPF GGGAATTCATGCTCGTGTACCAGGACAA TaTCTP Y 2H vector construction
Y2H-TCTPR GGGGATCCTTAAGCGTAATCTGGAACAT
Y2H-SnRK1F GGGAATTCATGGACGCAGCAGGCAGAGATGCCA  TasnRK1 Y2H vector construction
Y2H-SnRK1R  GGGGATCCTCAAAGGACTCTCAGCTGGGTTAGG
BiFC-TCTPF GGGGATCCATGCTCGTGTACCAGGACAA TaTCTP BiFC vector construction
BiFC-TCTPR  GGCTCGAGTTAAGCGTAATCTGGAACAT
BiFC-SnRK1F GGGGATCCATGGACGCAGCAGGCAGAGATGCCA TaShRK1 BiFC vector construction
BiFC-SnRK1R GGCTCGAGTCAAAGGACTCTCAGCTGGGTTAGG
BV-TCTPF CCATGGATTACAAGGATGACGACGATAAGCTCGT  TaTCTP-Flag plant expression vector construction
GTACCAGGACAAGC
BV-TCTPR GGTCACCTTAGCACTTGACCTCTTTCAGCC
BV-SnRK1 F CCATGGATGGACGCAGCAGGCAGAGATGCC TaShRK1-GFP plant expression vector construction
BV-SnRK1R CCATGGATGATGATGATGATGATGAAGGA

http://journals.im.ac.cn/cjbcn
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1.3 EF=ME

B 4 T A BE/NRD 260 R TN I H
[, 48 hJEEdER I R IFEM A PR, TR
BHEHREUS RNA, I L % 5% cDNA. R
5% TCTPF/R Y1 TaTCTP 4ifi% X K (K E N
507 bp), #5114 SnRK1 F/R 314 TaSnRK1 14
WX 4K (KN 1503 bp), 209k vk
ik pEASY-T1 |, WABEiESS, WF At
HE R I TR B 03y A R W) 58 1l
1.4 BRI E AL E

N T AT TR R BERE SR 3SR Y TaTCTP
I TaSnRK1 JFABEEHEF 51, 235k 514 Y 2H
TCTPF/R 1 Y2H SnRK1 F/R #Ef74" 1 . K H: )
A 5 B 2 ) TC PR PP , 3 PRS2 R 43531 5
TER A AR FiF0 Active domain 1 Binding
domain AbFAH [l FF il 8 BS2AE . 438 7= M i A 7
H Pk T VIS BT, R EcoR 1 1 BamH [ #E47X%
MUIfE , 55 [RIFE 2 WD ) 24K pGADT7-AD A
PGBKT7 4%, W HAL AL K TH TOP10 Mtk o
X A5 2 ) B e e R AT PCR %2, T th b s fe ok
DR 05y A BR 2 w58 B ZE B, pGADT7-AD-
TaTCTP F1 pGADT7-AD-TaSnRK1 fii i fH 514
T7 #1 3AD, pGBK T7-TaTCTP #il pGBK T7-TaShRK 1
KRE MG T7 1 3BD, FrA5 45 5 ]
DNAMAN 447 Xt 434 o

15 BEEFXFA

i PEG/LiAC i: 5 LR AH109, 525640
} pGBKT7-TaTCTP #l pGADT7-AD-TaSnhRK1 3t
Ak . pGBKT7-TaSnRK1 #ll pPGADT7-AD-TaTCTP
A4y | L pGADT7 1 pGBKT7 25 #i ik M Ak 1
XPHE . SR TR A SRR B OIS TS, R
PGBKT7-TaTCTP F1 pGBKT7-TaSnRK1 #1473 il
5 pGADT7-AD 75 #ifk a4k . Bz A5 bk
Iy S4AE SDI-Leul-Trp (SD/-LW, i) AR 15 557

&: 010-64807509

H b, E 28 CHEFEMITRES 3-4 do SRIE PRI
V% 2 SDI-LW MR FRE P IRG R, HE
ODgp=0.5, B 5 pL W FFE 5l 7E SDI-LW .
SD/-Leu/-Trp/-His (SD/-LWH, =fk)F1 SD/-LWHA
AR FREE b, E 28 CHiFRAET SR 5d, AL
E(RGIERIRE St

i F ONPG #:PU% lRE 9 MELL JE [H 35 4k
TR o K KR 5 8 AR K V% 1 SDI-LW
Rigi it b, MBI A Z kRl 10 Ik, &
TR, EUEAC i n& A 20 mg/L
X-Gal [y Z-Buffer (16.1 g/L NapHPO,-7TH,0. 5.5 g/L
NaHPO,-H,0.0.75 g/L KCl.0.246 /L. MgSO,-7H,0),
wEYE . 30 CHfE 5h, AR,

1.6 WHFRAGIEMIE

T ARAT TR X 0 AN AR Y
TaTCTP FI TaSnRK1 FF 7 [l 2 HE J 741, i 514
BiFC TCTP F/R #il BiFC SnRK1 F/R 7 Bl dEf 74"
e, BEOIGL S A Z E O OR PR, X P
FEPR 53 05 A S 8 b B i NEFI CE AL T
A T] F) T30 ) TEAE o K ™ 38 7 W ik A7 FL VK S [l
% BamH [ fil Kpn I XE§VI G, 5 [FFEL AL
FI# 4K pSPYNE F1l pSPY CE it 11, #ib Kig
FFTE TOPL0 Witk . i v Bey 34 F 5149 4 il %o 3%
pSPY NE-TaTCTP #il pSPY CE-TaTCTP #.5¢ [ k1 7
PCR %7, W H b A8 KR R Ry A R W) 98
B, I DNAMAN . 5 il e 46 SR E 47 b
G307

17 WA FRAEIXKLE

K BRI RIR 0L, W5 A A BLVE A
{9 S5k 7 A B v kP Ay B A A
pSPYNE-TaTCTP . pSPYCE-TaTCTP . pSPYNE-
TaSnRK1 F1 pSPYCE-TaSnRK1 Jii ki i) 4 #F
GV3101 #HATH e SR, ODeoo fHZY N 0.8 B,
5000xg 5.0> 3 min J5 & F R, s @A CE

<. cjb@im.ac.cn
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KYE%, FEHMHEAR G2 vh (9.76 g/l MES,
0.76 g/L NagPO,-12H,0. 5¢/L #ij%ikH. 0.1 mmol/L
AS) HEHEIK, KA pSPY NE F1 pSPY CE 1
RATHIIE 2 MAGIRSG, Bl 55 1 HH
pSPYNE #1 pSPYCE-TaTCTP 4, % 5 4k
pSPYNE-TaTCTP #l pSPYCE-TaSnRK1 4, W
FRER IR A LRGBS 10 1, FRfEMEL M R R AL
5. 48 h JE O Fr, il RO f R 4
BB (FV1000, BAKEHET) 7E 488 nm WETT:
HEAHH .

1.8 Co-IP HEMIFRIEFAFHE

AW FE e B S S UUTE (Co-IP) SER Irds
AR L) pCAMBIA3301 M5 §H B 2R AT R £
pCAMBIA3301 i f 5 CaMV 35S Ji sl F UKk s
GUS I, £ GUS L H iy I il 43514 Neo I
BStE IIAFVIN & . LA5I4) BV-TCTP F/IR ¥ 3
TaTCTP CDS X 4, Jf483d Neo I 1 BStE 11 i
Yl G %4 % pCAMBIA3301 #hik . (i85
BV-SnRK1 F/R X} ks 2 || %1 F ) TaSnRK1
CDS X &K ik 4%, L Ncol fi#V), k=
1K pCAMBIA3301-GFP. X i 3 = ¥k 1k K
FRR, LABRER RAREE R L , £ W% PCR %7E |
ity 1 % 7 AN P B IEJ T A4y A )52 CaMV
35S JA s FUKEh Y Flag-TaTCTP 3[R A4 3 ik 2k
{132 CaMV 35S i 8l 19K 511 1) TaShRK1-GFP fil
G RIBEAM

% 2 BIiFC LGFFAMNARTHEAEEGETHEE

Table 2 Genes carried by combination of
Agrobacterium used in BiFC experiment

# pSPY NE pSPY CE

1 - TaTCTP

2 — TaShRK1

3 TaTCTP -

4 TaSnRK1 -

5 TaTCTP TaSnRK1

6 TaSnRK1 TaTCTP

http://journals.im.ac.cn/cjbcn

1.9 Co-IP 1§

Ho g8 L UTVE S 90 1E 2R 1 B AH BAE A 28 Mg
AR ARSI I Co-lP )7 57% Mair 25 iFse.
B ieas Flag-TCTP # ShRK1-GFP (8 GFP) ik
AR RAT RS TSR K, 48 h 5 b
FEWHE . VK BB RIPA 20 BUR R
H, JFEEHATIA Anti-Flag Mouse monoclonal
antibody (7 B¢ 1 1 500) i ikpnss . 7R
J5 A 3R EBOR A Protein A/G agarose, JfE
O UEE . 1E Protein A/G agarose HIA 2x#E 1 |
REE WP OIT & W, 4 10% SDS-PAGE 7y B, %%
JE3#E4T Western blotting ki, —#i4 Anti-GFP
Mouse monoclonal antibody (F& B¢ 1 : 2 000), f#
1 ECL ROEAMAiA I A 3L X O 1iidg

2 HER5AM

21 BEWRERZHAERLE

W BRI 2L A2 % AA L pGADT7-AD H1 pGBKT7
B, RS, S
Y2H-TCTPF/R 41 TaTCTP 4wh X 4 K-, {#i i 51
Y Y2H-SnRK1 F/R 43§ TaSnRK1 it X 44K .
Gy SERE BRI T, 5 DI A Y SRR )
PEA T PP 52 o %8 2 TE A 119 0 [ 7= 0 N 8 R 284
PGADT7-AD #1 pGBKT7 434ll4 EcoR I Fl BarmH I
XY, W BEDR R BoFn 3844 by Be s, 343 il kAT
A ALK GITE . BYIRIES SRR IEL R
507 bp #1 1503 bp Ab£5 %] DNA F Bt (Bl 1), A
BLKJE 5 TaTCTP Hl TaSnRK 1 1 Fl A 6 41 K J3 AH
[A], FoR B R .

22 WHFRABABEHLE

WA T e HANEAKLL pSPYNE Fl pSPY CE
RS, D) A, SERERARAC
B RSB, 5149 BIFC-TCTPHR -
14 TaTCTP 4wt IX 44, {154 BIFC-SnRK1 F/R
P14 TaSnRK 1 4fity X 4 K 3 42 v B 2045 )7
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pGADT7- pGADT7- pGBKT7- pGBKT7-
TaTCTP  TaSnRK! 1aTCTP TaSnRK1
bp M- + M-+ M-+ M -+

1 BRI HIRRIIIE

Fig. 1 Varification of yeast two-hybrid vectors
construct. Vectors pGADT7-AD and pGBKT?7 for yeast
two-hybrid were ligated to TaTCTP and TaShRK1 open
reading frame sequences, respectively, and the constructs
were verified by EcoR 1 and BamH I digestion. The
arrows indicate TaTCTP or TaSnRK1 coding region
fragments, “M” indicates DNA molecular weight
standard, masured with DL 2 000 DNA marker (TaKaRa),
“+" and “-" representing digested and undigested
plasmids, respectively.

YE . N % IR P SRR R R K pSPY NE #I
PSPY CE 435112 BamH 1 1 Kpn I XU, 34351
A FBACKIBAT . MY S R BN, S
I L8 43 BIAEZ) g 507 bp 1 1 503 bp 4k 61 2|
DNA F Bt (& 2), 5 TaTCTP il TaSnRK1 1% 17}t
JPHNKE—3, FoR AR .
23 HREBHIEEMIRIEFENLE

Co-1P SC 5 1 £ 19 f ) 3 35 8K B 42
pPCAMBIA3301, iZHM A WAL Y BOT R IR
A, AT A e R DRI R Pk v 3 38 B i W 2 T 2 7% il
(Phosphinothricin acetyltransferase, PAT)HI GUS.
A5z LA Neo I 1 BStE 114 GUS WY1, JIf
BRI TaTCTP-Flag A B, M H i Fr B
Z i GUS LN B CaMV 35S J3 s i . 1t
Gh, X TR GFP £ [H i pCAMBIA3301-GFP
Bk, B Neo T Haikdtif, Ik TanRK1
SER TR R A, 3 el A T i i ¢ A 2+
“TGA" 9 Lt , LLSZEUAN T i GFP SEH W& 3Rk
IR EARTEE RS, 918 Neco 1 /BStE I

&: 010-64807509

pSPYNE- pSPYNE-
TaSnRK1
M- +

pSPYCE-
TaTCTP
M — +

pSPYCE-
TaSnRK 1
M - +

B2 Mo FRAEHEKIIEIE

Fig. 2 Varification of Bimolecular Fluorescence
Complementary vectors construct. The vectors pSPYNE
and pSPYCE used in the bimolecular fluorescence
complementation assay were ligated to TaTCTP and
TaSnRK1 open reading frame seguences, respectively.
Constructs were verified by BamH I and Kpn I digestion.
The arrows indicate TaTCTP or TaSnRK1 coding region
fragments, “M” indicates DNA molecular weight
standard, masured with DL2 000 DNA marker (TaKaRa);
“+" and “—" representing digested and undigested
plasmids, respectively.

Ml Neol BgPI% . BEVIEH) pCAMBIA3301-
Flag-TaTCTP 1 pCAMBIA3301-TaSnRK1-GFP
A LIS Y TaTCTP 1 TaSnRK L i 8 23 74 K/
M (K 3), FoR BRI .

24 TCTP 5 SnRK1 HHEEFA B3
ol

AT TR RS SE (] GALA §E 5 H ¥
W RG, ZRZGEHA 4 MEEE, 250
HIS3. ADE2, MEL1 il AUR1-C X v 41 % 2 ik [
AN BREERS ERFE BN . a2 FLBETT R A ST
%A HUERY, ARBFFEARIN T RT3 AR
EE. dRER (B 4), HLFEF#EN TaTCTP
M TaSnRK1 JF i 4] 132 HE 7 Kz i) 1% &) AT LA 7R
SD/-LWH #il SD/-LWHA 15356 FA K, §iH
HIS3 #il ADE2 #z H: R  s » # 4541 TaTCTP
Fl TaSNRKL F il &) 52 HE %) pGBK T 7 Joit or B 7l i
TR, K BREER: AN e 7E SD/-LWH Fil SD/-LWHA
Rigedk EAEK, UiB TaTCTP Al TaSnRK 1 3E R AN
AT A Ws s
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pCAMBIA3301-
Flag-TaTCTP

pCAMBIA3301-
TaSnRKI-GFP

bp M — + — +

E 3 Co-IPEMRIEH AR

Fig. 3 Varification of Co-IP Plant expression vectors
construct.  The  vectors pCAMBIA3301 and
pCAMBIA3301-GFP used in the Co-IP experiment were
ligated to Flag-TaTCTP and TaSnRK1-GFP open reading
frame sequences, respectively. Constructs were verified
by Nco I /BstE Il or Nco I digestion. The arrows indicate
Flag-TaTCTP or TaSnRK1-GFP coding region fragments,
“M” indicates DNA molecular weight standard, masured
with DL 2 000 DNA marker (TaKaRa); “+” and “—’
representing digested and undigested plasmids,
respectively.

VR AR A B B 22 X-0-Gal B, %5
TR [ AL 5 TaTCTP Ml TaSnRK 1 JHi 15
EHE BRI REEDIE S €0, UERH MELL 4 5
PRI o LA B g5 R U] TCTP 5 SnRK1 7E % £k
kA TAHEAEM.

AD- BD-

- SnRKIl1
- TCTP
SnRK1 TCTP

TCTP SnRK1

25 TCTP 5 SnRK1 #HEEANNS FRA
B AR

P44 TaTCTP Hl TaSnRK L 5 5 1524E 971
) pSPY NE F1 pSPY CE # {4 B i s S [7] 1 55 0
MR R, REAEROEHE IR A B
BT GRS 0 A0 B R T SR IR LR - S5 R R
B AL, TaTCTP a8 TaSnRK 1L ff 4 2 1) AN BE 8¢
FNGENG, T A4 5 R] e [ A A iy R 2 AT DU 3
R DEEAE S, I H - F LKA 41
POUE T EES MMM (K 5). X —45%
M, TaTCTP Al TaSnRK1 AJ LATEAG Y 40 N &
AMEAEA, I H & WA AR R AR AR
ffL g

26 TCTP 5 SnRK1#EEMAH Co-IP 4

g 7 AN TCTP H1 SNRK 1 ZEA/ 4 40 )i N 14 .
VERG I, ABFFELL TCTP R iH & 14 IG% & 1
MM EAE R A, FHE A Western 3846044
fEE PR SAH SNRKL, N T kSt B A IS
FIEM TCTP i SNRK 1 [R] Y 2 11 X A 52 56 348 Bl T
o, PRI AR, R A S bR
&3k, 91774 Flag-TCTP 1 SnRK1-GFP Fif
GHEM. FARPIAREG A S5 R 4
¥ Flag-TCTP Hl GFP IR & 13 31 B 2 A S A Rt

-LWHA

ONPG

B 4 EERWZIHN TaTCTP F TaSnRK 1 f9#E E1EH

Fig. 4 Yeast two-hybrid detection of TaTCTP and TaSnRK1 interaction. The transformed yeasts were cultured in
SD/-LW, SD/-LWH, SD/-LWHA plate medium, photocopied yeast on the SD/-LW medium with filter paper for ONPG
detection.

http://journals.im.ac.cn/cjbcn
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Fluorescense  Bright field

Merged

pSPYNE
pSPYCE-TaTCTP

pSPYNE
pSPYCE-TaSnRK 1

pSPYNE-TaTCTP
pSPYCE

PSPYNE-TuSnRK ]
pSPYCE

pSPYNE-TaTCTP
pSPYCE-TaSnRK!

PSPYNE-TaSnRK1
pSPYCE-TaTCTP

-

El5 Mo FRATAILIKN TaTCTP F1 TaSnRK 1
EREM RREMEPMEEER

Fig. 5 Detection of TaTCTP and TaSnRK1 interaction
by bimolecular fluorescence complementarity test.
Fluorescence, bright field and merged images of tobacco
lower epidermis injected with pSPYNE and pSPYCE
vectors was taken under laser scanning confocal
microscope. Bar=20 pm.

WEZH, DAHERR TCTP A1 GFP AR%E & A= A B AR FH )
AIREYE . 78 Input A gL, AT IR i Flag-TCTP
1 SnRK1., GFP [ 7&707, & 3R ARF7ET
FrkAE b (B 6). 78 IP FEf v, A Flag
oA B B & A Al KL GFP Bt 4 A6 i 2]
SnRK1-GFP @il &5 [ 4547, s TCTP ALY
SNRK1 7EAEYI AN BN AH EAE o 78X B2 b A A
H GFP 47 (K1 6), 3575 Flag-TCTPHI SnRK 1-GFP
(A AE B R R S P, IF AR T A GFP 2511
&S ETIRE,
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TCTP-Flag + +
SnRK1-GFP + -
GFP - +

kDa

o-GFP 207

75

90 — — SnRK1
75

60 —

o-GFP Mo

— SnRK1

IP

Input
P 25 — GFP

o-Flag 25 D S - CTP

6 TaTCTP #1 TaSnRK1 tHE{EF A Co-IP &

Fig. 6 Detection of TaTCTP and TaSnRK1 Interaction
by Co-IP experiment. Anti-Flag antibody were added into
protein extracts containing either Flag-TCTP/SnRK1-GFP
or Flag-TCTP/GFP. The unpurified protein extracts were
examined as “Input” as quality control. Both “IP” group
and “Input group” were detected using Western blotting
for the existence of Flag- and GFP-tagged protein.
Numbers in the left panel indicates molecule weight
standard. “SnRK1”, “GFP" and “TCTP” in the right
panel indicate predicted band position of these protein

with tags. “+” and “—" representing with or without
specific protein in the total protein extracts.
3 it

R SEAE Y R T 2 5% T S i R SR HILAEN
AR e, b Dt T AR T R e 1 R RO I
N —— 21 TR PP PESE TS (HR-PCD) 2 A 4 HiE A
T A2 A BB SR R AR > — A AR
FIASZIGIER] , HR-PCD 2 /N2 0 45 14 15 e
g T B R E A 2S5 T3
RN -5 B AE T HR-PCD 19 & A= F™
&, {35 Ca®*. NO fl H,0,, H Ca®* 55T
H,O, Al NO i _[ifE, X} HR-PCD e T Heae
LR et (o o L I /N T IR P ¥ R = N 1 PUR I b7
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BIAYE HR-PCD, HEG M O . AR A
i EGTA BA st Cca*, I T4l by, LAY
KAl HR-PCD i Bivh Ca?™ F et i SL
KH TCTP 18 Ca&'Wy Tl LAEM . I H., 7F
INFZITEEFEIR AR Telr19 545 i A= B/ Fh 366
AR B E R A v, TCTP 7855 5% 7K S 0 7 i
g g,

HT BB TCTP 1645 0 17 Yo /N 22 155 & 1)
HR-PCD i B2 H 14 AL, AR A 15 B
TAP-MS AR X /N e Fpit 85 18 )5 TCTP (1) B4
EHMTTRE, I TCTP 5RO EREN
(Thaumatin-like protein, TLP) [A] {AH A FH k47
TRAEPY, Sk — B RAWIGE TLP A/ — e E &
AR R A DGR (R BL L /N2 AR 455 1A 42 L 11
Bi T3 s Jo 2ok R o 4 1 AL 25 5 T 3k Ak . AR 1
P Tl T T T 2 20 LA 5 e = A A 4% O
TCTP A Wil 25 HR-PCD & A i fa it
Tl 5 TCTP A i AR T AE 2 -5
Vs K /INFZ K HR-PCD Y43 T 18478 I 4% 1) S ey
Ao HEDX SnRKL M5 R, B — MK
WA, H o WREEMMAELTIL, By
AR W HEET ) SnRK1L 2 5HYE KL T
EWE LBl B, U E R 0 B A AN A L
A4 T BRI 74 SnRK L 5 5 IRk
PO I B R U B VE R, G SnRK L 7T RLAE R 9IUL
H 1 TaFROG (W HAERH T, Fe[mlmg /N 22 HK A AR
AR R e BT KRR SnRK L i ik Al bk
MIE R A K R B2, 8 T KR AT &
AR FIE BN, FERGIN T X2 1 AE 7R LA
FEARE SR B ST T, T2 3k B A T k)
ST X X e I B BURERT . DR N Y
) HC-Pro 243 7] LIl StubSNF1 (—Fh SnRK1 %
B ) BRI StubGALS3 AHHEAE, I T
FRE L, IRk, HEREEZN
P RNAMO R IEABFSE 6 TCTP 45 SnRK1 .
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i 5 22 10 S 5 AT LIS 9 X6 /0N 2 - T A e
th TCTPi+% HR-PCD #" Ji& 73 ¥ MLt 9 TR A SE
AL, %t Perochon 21358 SnRK 1 J¥%1)
HEAT HEXE 04T, ASWF 5885 K 1) SnRK 1 2k HoA4 a7
IREE AR o T3

AWFFEEH T 3 FRIN A A EAE 0
B, RDEEREXARAE . U286 B AN G e LT
UE . TaTCTP & for T 4 JfL A% Fn 4 ffd oz vp, i
TaSnRK 1 & i FEAM LB, I H & A& A
gty , NIGiE T GALS % 5% N Pl AR A 38
E0 I BN R 280 | SV E/ Sl aT e 11 €2
R EAEE (B 4), SGEE B2t B ANE
Bt — B WUE T HE N EAERR, HiE# —H 1
HAERAEEMME S (B 5). B FoOt AN
WA TR, Hrhw A B aIO0E AT
IYE G (Spilt YFP system) Fl%¢ )t K iR/ 240
(Spilt luciferase system)!*? . 5¢ 6 KR/ 22 4658
FHFAGI 2 1 ) & A 55 EAE R, 3 B AT LA
MIEARAKE F AT, B EIOLE AT R %N
AT LAMOIE ALK BEA TSR, o B 8 1 5 & AR A
HAEFR A E 3o & S AR A
DIRemr R A S S ARGl k&
F¥F5r 240 BIFC, & ¥ TCTP fil SnRK1 K4
HAERRAEREMMEE S, X 5FANZATX TCTP
M TLP A EAE W7 45 AL, SR TCTP A
HAEANMAZ B E 7, 1B TCTP Al SnRK1 (1) 4H 1.
VERIEA AT, R —H B &
Yinl aeS 5 45 R R 4L /N4 175 & ) HR-PCD 1) 72
Hh i PN A AR T

7£ Co-1P 5236+ Rubisco AV 358 # A LAAE
PR S PUIAZ A, 54 51 kDa r L E AT
WfES, AT IPWPLIE LR ATERE S, 8k
“hukemE], Prikp)ESE (Heavy chain, HC) &
124 55 kDa By A 7 AL TG 5. iR PRI
AT 2% SNRKL A H 1 il T4, S5 & 1 T
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X F &k 57 kDa, Kk, AR#F5EAE Co-IP
SR, B SnRK1 5 GFP fil 4323k, fil
A 2 1 A TN AR X4 BT 2924 84 kDa (/4 6),
P S FL A B e S5 R TR R, R GFP AR
BEPUAA B B v 5 S AT AR A b (R U AG I Ay R
B RS ARSI AR T TCTP 5 SnRK 1 i B4
KFR, HBEETHEREER/NEFE LK HR-PCD
AR R AT R AN TE A, T EE R A2
TFBON ZHTEM G 5 0 BRI RH#A T
58, B 8 R A M EAE R B R F T Re,
T 5 35 /N 22 Wi o 855 T =2 44 175 & 1) HR-PCD & A=
(53 F IR 2
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