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Abstract: Biological and abiotic stress are the main adverse factors in tomato cultivation and production,
which seriously damage the growing development, yield and quality. To study the protein interaction in to-
mato during biological or abiotic stress, we took “HeinZ1706” tomato variety as the material and construc-
ted a yeast two hybrid ¢cDNA library under drought stress, TMV infection or Phytophthora capsici infec-
tion with recombinational ligation technology. The results show that the titer of our yeast cDNA library
was 1. 15X 10" CFU/mL, the average length of inserted cDNA fragment was about 1 kb and the recombi-
nation rate was 100%. Furthermore, we successfully found 25 potential interacted proteins by this yeast

two-hybrid ¢cDNA library of PcAvr3all, a nucleus and cytoplasm localization RxILR effector from Phyto-
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phthora capsici s which was used as a bait in yeast two hybrid screening. All these results indicated that
this tomato cDNA library. which was constructed in this study with high quality and good integrity, can
be used to screen the interaction protein in future.

Key words: tomato; yeast two hybrid; ¢cDNA library; interating protein
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AME 5 1 B 2 AR S 2R A H G R (RS BUsE D Rl A2 15D P an . 7 28 5 9 AT 5 v 2 Ik 552 i 107 0 T e
FUER D30 (9 15 5 e Sl AL A AR A SC S FEfR S Rl B h . B AR AR L T A O R
HAR R A S E BT WS 50 A M A W 5 A S0 R 5 A G B

T Bl WU 2 7 G S ) V2 A8 P 0 5 35 RN ARG 0 2 7 B AR VR T D i 22— R I il Fields 4507 42
o R ERE T H GALA 5% 5% 1) DNA 455 258 5 (binding domain, BD) ¥ 5% i#iE 45 #4 5 Cactive do-
main, AD)7E % 8] b A2 5E H2 T i AE R B B o2 B GALA B8 5% 7 A9 HF 8. R AR I 2350 il 5 2 35 BD M AD
AP 2 5 BAE. R XU S HOR B 2 s W T 22 Bl S A W0 00 3 AR5 . e 3 ki -
95 G A L2 11 7 A % B XU 38 cDNA SCHES s i o 52 Bp 36 19 Micro-TOM 2 il B BE XU 58 cDNA SCFE.

T ORI TE 3 i o o7 A ) A 3 R AR A W e 38 A 1 LD . AR BIFSE LS HeinZ 17067 i 9 A4 8} 73
S AE HoAE TMV R0 25 1 (Phyto phthora ca psici) 124 R AT 5Bl F g9 ik A AR B 4L, SR A B4l
BRI . A T B AR XU A2 cDNA SCHE 3 ik SO B E L R A SR AR BER/NEAT TS
PEBT VAl . o5 . DATE 90 MR B0 E 0 1Y BROBUEE 55 T RxLR 00 85 11 PeAvr3all & H, FIHIA KA
F B A I BE XU 58 cDNA SCPEREAT SCPE T . AR4% T 25 4> PeAvr3all B e HARH H. X 2645 R i
— 5T PeAvr3all S0 75 FAEY) S (UL B2 1 — 5 BEAl . o ik — 20 R W] IS4 A A 57 0 I Ji o Dt T
5 26 i EL AR AL ] R0 2 A ) IO T 7 A S BIL A T T RS B AR B4 £ A .

1 #MRE7TE
1.1 SR ETTE

“HeinZ1706”F A7k 22~25 C, 16 h 't 5 8 h R AZ FHOE MG R = 78, TMV 4% th 74 B Ko
FEY) OR3P 27 e PN B PR A2 DR A7, SR TMV 58 242 L (9 A [ it 7 2 47 JBE 482 40 Pl B0 L2 53 71 7T R
BSI1 7 25 C ;. 1090 V8 [ kK375 D aFA7i5 3%, R ARAS 00 Ui 2 46 5 24T 3.

B 5 A “ HeinZ1706” 428 3 41 (R4 2 B, 43 B EAT BE S8 45 Fp - B AR A TMV Jig #81, B A
I 2 e B B TR e S A R T R A A B, TMV %G 2512 e 28 H1 B0 it L B A 25 0 15 0 R I i B 7 A
M F s SRR B B W S A )5 . 2 BIAE 612,24 h U/ M B AR A 8L, T S 2 BEAT Bk
3 d. B ZE S I WA T i v R AR A2 21
1.2 & RNA g3 EUF0 mRNA §)53 &

K Trizol ¥, ¥ 3 FAS [\) 4k B % 7 Al 41 2155 5 R & 32 MU i &0 RNA, FI ] Oligotex mRNA Kits
(Qiagen) 4 B 4l AL AR A mRNA, F 126 /) B8 B 56 IS 1 NanoDrop2000 43 5% ' B 14 I H o o vk 22
PAFH) mRNA Zf W, SOREOIR AT, Rl migs), BERT 4.5 ug HEHK.

1.3 X$E cDNA &5

RT-preimer (5’-TCATCTGCAGCTCGAGCACAACTTTGTACAAGAAAGTTGGGTTTTTTTTTT
TTTTTTTTTTTVN-3") R5[%, B 4.5 pg mRNA J#H . FH SuperScript™ IV Reverse Transcriptase
(Thermo Scientific) & %55 1 4% cDNA. DI 1 4% cDNA N#tk, F] ] Second Strand ¢cDNA Synthesis Kit
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(Thermo Scientific) & i cDNA 55 2 4555, DAR1S ) 04E cDNA SHEiMR ., FIH T4 DNA ligase (NEB) il A
B, 3N IRMAE, A RMHE 1 4. Bk FH R (5-CAGATTACGCTCATATGACAACTTTGTA-
CAAAAAAGTTGG(AA)-3"). fJaMA 2 pL 10 mmol/L dNTP, 2 pI. T4 DNA R 5B, 16 C i
20 min, MK .
1.4 DNA §y¥5— 1 4b32

A2 H cDNA 73 5| #E 4T S BEDIVE » B AWM AE 14 pL DEPC sk, M 12 pL 47 IR S2 5, A
4 pL 4X Z&752 buffer, 98 °C 2 min, 68 'C 5 h. ¥ M ERFFLE 68 °C. MIA 4 pL 5X DSN buffer, #XJ5 /A
0.2 pL ) DSN [ (1 U/pL), BT 68 C/N 3 min. JIA 10 L EDTA, Y857, A S PR B & 05 il 52—
WK HEAT CBEDLRE . T 80 pLL DEPC 7K. 1 pL fRAF. DAIA 79 pL cDNA B, LA 5 -
CAGATTACGCTCATATGACA-3" 1 57-TCATCTGCAGCTCGAGCACA-3” J 5%y, FH DNA B4 i
FNEY R 5 ANEER. FH L0 T b v B A 1K A A BN M RS FL K R T cDNA =4, B [T g 500 bp DA B F
B ARG — AL AR PR cDNA.
1.5 ¢DNA 5ZABENHEZHE pCADTT HEAMXEFELTE

¥ 7 uL 1) cDNA 5 3 uL (WLREFYI(Nde T /Xho 1) b PR AL pGADT7 #AKIE S, WA 5 pL 1
Infusion A, LK 5 pL ) DEPC 7K, JRAT, B F 50 “C I 1 h. 582 f o 7 1 v 2003 00 R #F T JRk
AN DHS o, 4 i A 20 2N B 7 W) AL B R I AT R . B SR A S B R B AT R DHSo B T 37 C,
225~250 r/mind% 3 1 h, #EFRLERIT, WK 10 uL HEFPHFE 10,100,1 000,10 000 £, 43 B 10 pL 7
BEW IR LB AR (% 50 mg/L & N H R, 37 CHEF AR, 4 2 d IS, A3 SCEY Wi B, B
HMLBRER 24 A~ 5ifE, DL pGADT7-F F1 pGADT7-R 514, PCR 4714, W JkA I 8 41 R A dd A R B3R
AN FIREEFEY . 810 pL AT —A LB AR, 37 CREFRSA, 55 2 d IR &8 WU A W %R A, M mL
BRUIACH i CHOIM B 2O BE R 20 00) J5 WAL AR R A7 8] — 80 °C ok A s H At 8 F T OB B L, AR AT % BE XL 44
2& cDNA S i 1 1) BTk
1.6 FEZEHNE. THREMMNBEEERETLETE

DL % % LT1534 cDNA R B H. % 3T 45 5 P 51 4 PcAvr3all-F F1 PcAvr3all-R 4" 3% % i3
PeAvr3all B2 IX B 3 R 51 (548 17 43 38 5 KO . 38 ok BR 46 1 P9 DD B A0 U0 . i Bl . T4 DNA ligase
FEREFNN F B 3E15 3] pGBKT7: : PcAvr3all Fl pART27: . GEP-PcAvr3all 34K, ¥ pART27. . GFP-
PcAvr3all #AREE ARFTFE GV3101 . AR i A FF B8 A 5 00 A [0 197 Fef 35 325 5 AR Aok 6 3
25, Wit PcAvr3all 7ERIY) A0 M P 19 5 (4% B8, R PEG/LiAc 4 5 (% B BE 55 Ak O vk i 2R IR pG-
BKT7: : PcAvr3all f1 pGADT7 23 4R i A ERE B AR AH109, 7EBFA RIS 35 3L F A PecAvr3all 275
HA A B,
1.7 BEWHRZIERIE

T HAEL 1 T B XU 2% 38 S G 18 2 B Yeastmaker™ Yeast Transformation System 2 i 5] & (Clontech)
VLR AT, B IR A AE SD/-Leu-Trp-His-Ade ¥i 37 b, 4~5 d J5 #R4 DU B3R5 A K ok 09 Bk
P 7% PRI X-a-Gal () SD/-Leu-Trp-His-Ade #5775k b PRI A I 42 0 A0 1 BE A TE 7%, R P 3000 2k
T B 1 4 MU B SRR . O T B SR A A6 R A A1 J 326 0 A A 2B B AR B 1 A R DR o R KL 4 1
Xof 381 2 Aot B DR 2H RSl . R AS ek AR SR I TE R O

2 #RESH

2.1 ZEH/E RNA 1 mRNA fiRER T

P I 11 M B 3 R A B () F i AL 2LV R A . I Trizol 350 $2 B i B RNAL 78 1%
TR I S T A RNA (2 BT i, W&l 1a s, 28 SHI 18 S W &r v i B =2 . JC B W R ik 45,
U BT 7 il cDNA SCEERY B RNA BT 8045, JoW B REff. FIA Oligotex mRNA Kits(Qiagen) 43 £ 2l £k 4815
FMFEA R mRNA, G 1b frx, mRNA Z&47 75 500~3 000 bp i [l N 52 ¥ 5] 7R 840 A, Ui W] cDNA (%



78 B HFERFEFIROARAF RO http://xbbjb. swu. edu. cn % 46 %

mRNA i 507, i i SO R
2.2 EBEEWNZZI DNA XEHMEMREERH
PIARAF 1 mRNA R if , 2835 —fb b 38 fie 4¢
315 ds ¢cDNA, ds cDNA 4 % # 2 pGADTT #;
IS v o B A e R 0 R M A TR AR A T B
WA AE cDNA SCFE. IR0 pL WG R 5240 T B
10,100,1 000,10 000 f%, 43 BIH 10 L F BEW4A
i LB AR Ho vk A 20 M b 11545 2090 16 SCE
T2 1. 15X10"CFU. 7 cDNA 3T E MLk B
24 ANPABVE . YEAT PCR ORI B B W 58 I v, K A6 ).
WE 2 frR. 24 AR TR 1 Ak, HALR

Marker

. a. BRNA b. mRNA c. DNA maker
H100% . 44 F AP 1E 500~2 000 bp, FIK
B2 1 kb, & AR S X RPARE B 1 &% & RNA A mRNA &R
i 5 X4 5 S A 1 2 o 3 9 B 7 K
1 2 3 4 5 6 7 8 9 10 11 12 M 13 14 15 16 17 18 19 20 21 22 23 24

e 1—24. HAFAR; M: DNA maker
B 2 Bl cDNA X E4& 0

2.3 FEEAEBBVNEZHENUEREBHFERN

LB B2 T cDNA S, PCR 4™ 8 4R 45 g £ B 35 1 RxLR &0 85 1 PeAvr3all pUg X B
S A CE 3a). 38 i B U0, 3 8 M 58 E A3 8] pGBKT7: . PcAvr3all Hl pART27: . GFP-
PcAvr3all &, ¥ pART27: : GEP-PcAvr3all 3K AR E GV3101 th, FIARE LT RN S WA
FC R % i 8 75 R RSO e R AR LR A PeAvr3all 79 4010 N 1 0 40 i s 2. 4n &l 3b fif /R, GFP-
PcAvr3all 7640 J A% A0 N B A . X754 pGADTT7 2 %0 i 1k XU 2% 38 K I 41 Jf A% 40 B 5 28 11 =2 1] B
YERZOKR. FIH PEG/LiAc 4 I BERE AL 7 1 #5510 204k pGBKT7: : PcAvr3all il pGADTT %8 #i{k
G NRERER bR AH109. SGAE AL R AR 7E B U R 37 56 SD/-Trp-Leu-Ade-His LA KIGHLE P, pGBKT7. .
PcAvrdall ANEA H G (B 30). Z5RIERY], PeAvr3all ik H] T EE AU 58 SO i 108 149175 12 1.
2.4 PcAvrdall BEMEEHNVTHEREFTI S

W T i RE cDNA SCE BRI pGBKT7: + PeAwvr3all 354 ABERFECZ 5400 Y2H Gold. B 10 pL
B AT B DROBRR BE 1 000 f5J5 TR A 1 00 plL % SD/-Trp-Leu P #5758 b 3H8 R0 P 19 B % ik % B
22 5107, IR b T o8 A8 i B A A e D 2H I AL TR B UL A8 SR U R TSR K R A R R TR RO A
F 50 4~ SD/-Leu-Trp-Ade-His 35521 F#FATHiE . FRAE A K A B 52 Pk 3 SD/-Leu-Trp-Ade-His + X-
a-Gal Ki 32 ML_E (B 3d) . Fe3RAF 33 A48 Jy s (o i BH M AR K B V. DU ) 45 SR 2820 5 40 A DL X L e &2 )7
BTG 155 25 Al BE S PeAvr3all B AR ML (£ D.
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GFP-PcRxLR33

1 000 bp

750 bp

500 bp

250 bp Bright field

100 bp

a. Bkt MPcAvi3al LY 18 B

pPGADT7+pGBKT7-PcAvr3all:

b. HE & B MEIGFP-PcAvr3al 1 j T 4R AEE L

Y2H screening:

SD/-Leu-Trp

SD/-Leu-Trp-Ade-Hist+x-a-Gal
SD/-Leu-Trp-Ade-His
c. PcAvr3al 1§14 B85ER d. PcAvi3al 1§ E{EE B F1E
B 3 PcAvr3all ¢y L émfn iife Z1E% & i it
£ 1 PcAvrdall HIRETEEH

e B G 5 o 1% 8 R

1 LOW QUALITY: Cysteine/Histidine-rich C1 domain family protein Solyc01g073800.
2 Protein YIPF (AHRD V3.3" " K4D4W9_SOLLC) Solyc11g007080.
3 plastid lipid associated protein CHRC Solyc02g081170.
4 LOW QUALITY: Cysteine/Histidine-rich C1 domain family protein Solyc01g073820.
5 ADP-ribosylation factor (AHRD V3.3 ** ARF_VIGUN) Solyc05g005190.
6 AT hook, DNA-binding motif-containing protein Solyc07g064560.
7 Zinc finger CCCH domain-containing protein Solyc08g065940.
8 LOW QUALITY: Cysteine/Histidine-rich C1 domain family protein Solyc03g097960.
9 14 kDa proline-rich protein DC2. 15 Solyc01g090970.
10 Fructose-bisphosphate aldolase Solyc01g110360.
11 Chromo domain protein LHP1 Solyc10g024470.
12 TOMATO WOUND-INDUCED 1 Solyc01g107820.
13 triosephosphate isomerase Solyc01g111120.
14 ABC transporter B family protein Solyc09g008240.
15 LOW QUALITY: Cysteine/Histidine-rich C1 domain family protein Solyc01g073820.
16 Translation initiation factor iso4E Solyc09g090580.
17 LOW QUALITY: Cysteine/Histidine-rich C1 domain family protein Solyc01g073820.
18 Zinc finger protein, putative Solyc01g107430.
19 zinc finger (Ran-binding) family protein Solyc05g013330.
20 Pathogenesis-related protein 1 Solyc00g174340.
21 Peptidyl-prolyl cis-trans isomerase Solyc09g057660.
22 Tomato RuBP carboxylase small subunit Solyc03g034220.
23 Calcium-binding EF-hand Solyc01g108190.
24 NADH dehydrogenase 1 alpha subcomplex assembly factor 3-like protein Solyc01g088350.
25 Protein Red Solyc07g017490.
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3 REHiR

T A 2 5 5 A 2 7 3 A 2 P A R T T Bz 00 R IR S AR W i N A B 30 5 AR R R B AR AL
. ESHESOSRSMNEGRE LA T TR D). BRI cDNA CFEW %k £ EAH Takara 2 7 HEH K
SMART #: il Invitrogen 23 ml#E H (1) Gateway 3. ASHIFSEF) FH 5 41 Bl — A 1% 42 2 6 M4k B 9 80K pGADTY?
()7, BEREfe T SMART Jrikh Sfil i Y] cDNA R B it o] B8 5 B03L K B 24 19 1) 8, ke T Gateway
5 1 v A R 4 I N 4 ARG i R T A A A R R ARG AE cDNA Y 57 S T 3 0 AN [R] i3e A AE A 2 3k
SRR Tl AL R IER Rk, B e . b T FRAG S = B L DA A & &, (il DSN ik e il 17 3% — {1k Ak
L, R R, OIS AR E T 1. 15X 107 CFU, w4 MR R 100%, FH4H A B BEA
N R 1 kb, BRIS IR E] T EERE AU A cDNA SR I TR

PcAvr3all J&o% [ BUBUE B 8 1 ML A RxLR R0 8 (2 —" . ARAFSE 050 2 PcAvr3all 76 [ RE R
G OR HA A SO HLE 0 TR A0 M A A AR S b DR, R XU AR 38 SC % B ik T 548 PeAvr3all 7
AEMPP N EAEEA. FHCHWEN BRI SCE . UL PcAvr3all iEM&E AT T B W A58 SCE
e, BT T 25 MR AR . X i — 2D R R A — D T 0 T A R cDNA SCE R
A ATk, W RATRER YA, BRSO R R . RO R Y B — R, TR
AR L 25 11 29 PeAvr3all #0 s I AT A= W24 8 SCIA ) 26 1. 3 e i o BV 26 11 M P58 PeAvr3all 4l
o] TH0 25 A A0 M 25 0 T — & i 58 L Ak
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