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Abstract [ Objective ] To achieve the bait protein vector that suited for screening of the membrane protein yeast two-hybrid library. [ Method ]
On the basis of bioinformatics analysis of OsVDAC4, 2 bait protein vectors, pBT3-OsVDAC4-N-Cub and pBT3-SUC-OsVDAC4-C-Cub, were
constructed through connecting the full length ORF with pBT3-N and pBT3-SUC respectively. The bait protein vector best suited to screen the
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library was identified with membrane protein yeast two-hybrid technique. [ Result] There were interactions between both pBT3-0sVDAC4-N-Cub
and pBT3-SUC-0sVDAC4-C-Cub with the target protein. However, because of about 50 free-stretching amino acid residues in the N-terminal of
0sVDAC4, there was a very strong background reaction between pBT3-OsVDAC4-N-Cub and other proteins. And the C-terminal of OsVDAC4
existed in the membrane without free-stretching amino acid residues, pBT3-SUC-OsVDAC4-C-Cub’ s background reaction was very weak.
[ Conclusion] pBT3-SUC-0OsVDAC4-C-Cub can be used for library screening, which provides a basis for acquiring proteins interacted with Os-

VDAC4.
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nwiil=elTA iR v
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Table 1 The sequences of the primers
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Primer sequence

OsVDAC4 ORF (915 V4 F

5'=ATTAACAAGGCCATTACGGCCATGGAGGCGGAGACGGAGTG -3’

Amplification of OsVDAC4 ORF V4NR 5'-AACTGATTGGCCGAGGCGGCCTCAGGGCTTGAGAACCAGCG-3'
V4 SUC R 5'=AACTGATTGGCCGAGGCGGCCCCGGGCTTGAGAACCAGCGACA -3’
B H AR BH I 2 pBT3-N F 5'-=CAGAAGGAGTCCACCTTAC-3'
Positive identification of bait protein vector pBT3-N R 5'-AAGCGTGACATAACTAATTAC-3'
PBT3-SUC F 5'-TGGCATGCATGTGCTCTG-3'
pBT3-SUC R - GTAAGGTGGACTCCTTCT-3'
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1.3.3.3 SR PHPE S e . DOF AR PR B T Tl
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TRA)ETCE VKT 3 min, I 150 WL Solution M, 2] 5 vk ik
5 min, 4 °C 14 000 r/min &.0> 5 min, ] FiEE S —B .0
B A 273 RFUY SN, #7547 ,4 °C 14 000 r/min Z5.0
10 min, YL3E I 500 L 75% 2 WEVE¥% 2 o B )5 A
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(200 r/min) , YEERE ODy ik 0.6~ 0.8 B M R E T vk I
FEARH, KRS R 50 mL BOAF 2 500 +/min B
05 minliU LR, P 2.5 mL K R A, & Tk b,
#Ho

1.3.4.2 PEG/LiOAc Master Mix [l % . ¥ fif £ k5 DNA
(10 mg/mL) F B2 2 mg/mL, # /K3 10 min, 57 R % T oK I
#H . Bl PEG/LiOAc Master Mix 5 fy, &40y 40 i 9 50%
PEG4000 240 pL.1 mol/L LiOAc 36 wL.2 mg/ml fif: ffi 4
DNA 25 plL, SR 301 pL,
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Fig.1

Prediction of transmembrane structure of OsVDAC4

B2 OsVDAC4 Hy= 8 Z5 T
Fig.2 Prediction of spatial structure of OsVDAC4
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HURNA, JZ 5% B cDNA, Fl T4 4 OsVDAC4, OsVDAC4 4K
954 bp, Il 3 ATLAE H PCR 434 H o (1 2571 K/ IE B, 7T
VT T 4156

W BRI G U 7% 45 40448 pBT3-N F1 pBT3 -
SUC, Wit fb A KA FF B DHSa, IR 4 Kan 141
PEAR, PRECA B P59 KRG 7% SR BUTOR . [/ 4 J& X Sk iF
17 PCR G ISR, 457 K/INIE B, 0 235 SR 3 W P 91 1
AP AR I
2.3 OsVDAC4FEEZRHMEMFEE ZREHTLIH
Cub (AL 572 R AR ER 34~76 2R ) Al Nubl (£ 57z £ &
FIYES 1~38 232 ) , Cub 5 Nubl 78 F SR 544 F 1l LIE B

SEREIZ Z A A, T4 Nubl 28728 58 NubG Z )5 , Cub 5 NubG
TE AR FARBEIE B 2 R E . Algs H R —Fh
J A TR T S IR 1, N i A C i 4057 T 40 5T
o ZIRKCR T 3 FhOR [ 244 1 AlgS 25 1 (pAT-Alg5-N-
Nubl ,pDL2~-Alg5—N~-NubG Fll pCCW - Alg5—-C—Cub) , pAl-
Alg5—-N-Nubl 5 pCCW —Alg5-C—Cub 7 BHH:XF B . Ky
THE IR 0sVDACA (I — 7 /e T4 S ml L5
FAEE PR, 430K N 3 57545 Cub f2k{A pBT3-N 1
i (pBT3-0sVDACA-N—Cub) , C ¥ 54545 Cub 1) pBT3-SUC
3% (pBT3-SUC—0sVDACA-C~Cub) , 4 5 1H 7 13 1%
2% Cub iy N %588 C St (0 T 20 i, fEE ] AlgS f N
sk C Wi L) Nubl #HE S5 6 Bz R0+, &
FEE LR Y Fek  BERETT LR PUERE 37 5L SD-Trp-Leu~
His=Ade(SD-4) ["/EK ,GUS Yefa ik, iZiR5Hs 5 4150



46 % 36 G EHE KA OsVDACS FH8F G BARG AR KT 93

K DNA 7350 e A\ B 200 i, BH P4 % BRZH ( pAT-AlgS—N-
Nubl+ pCCW-AIg5—C—Cub) 7F SD-Trp—Leu( SD-2) -4 K
HH @RS R 75 SD-Trp—Leu—His—Ade P-4 Fi
BT 107 5tk B (TET SA) | 6 I BH A ot H 40 i) ) AR
WY 4 i T AT R . 1502 pAT-ATg5S—-N—Nubl+
pBT3-0sVDACA—N—Cub (% 2 #H) F1 pAl—Alg5 —N - Nubl +
pBT3-SUC-0sVDAC4-C—Cub (55 3 20 ) 7£ SD-Trp-Leu ;5%
B FERA A K 7R SD-Trp-Leu—His—Ade V-4t LA A4,
B2 3 417 SD-Trp-Leu—His—Ade Pz _[ #Y R FHML T4 2
2. 78 SD=Trp-Leu AR 155 2 411K H A B4 2 11 €Ll i itk
553 HRKHAETE 22 A, AR Y5 DUAL membrane starter
kits User Manual [AYU8IH, 24 2 426 19 2 (8] A0 B4 FH 55 B
R A PRS2 T P4 S L, A 2T G R R 22
IR IR 215, T 56 3 ZH7E SD-Trp-Leu—His—Ade
AR R AR, HAROIRAS B AT, SD-Trp—Leu 557
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7 :M.DL2000;1.0sVDAC4
Note: M.DL2000; 1.0sVDAC4
&3 OsVDAC4 PCR ¥ &
Fig.3 Amplification of OsVDAC4 by PCR
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Fig.4 Identification of recombinant plasmid by PCR

Ferp % H, SD-Trp—Leu—His—Ade 55383 Z 1T Ade Fl His
X 2 PR , b I HEI 7E SD—Trp—Leu K F5 5 |- e b 5
HRYEL T RE R TR FRIE P Y Ade SRR AE R TR, A
TEA A, TR 26, HEAMEXT IR pBT3-
OsVDAC4-N-Cub+pDL2-Alg5-N-NubG ( 4 4 #) 1 pBT3-
SUC-0sVDAC4—C~Cub+pDL2~ Alg5-N~-NubG (4 5 41) 7¢
SD-Trp—Leu F11 SD-Trp—Leu—His—Ade g F#F 4K 5 5
MK (EISA) o 5K Lac Z W36, K IFAPE
XF B2 e e Sy i (5 (] 5B) o ax 2625 B B pBT3 - OsV-
DAC4-N-Cub #1 pBT3-SUC-0sVDAC4-C—Cub #F 0] L4 T
TR RE X4 A8 SCPE  (H AT BE A 30 8 BAR JES S

J T BRARAE RN, BEAT 3-AT A=Ak . 5 SO
253 pPR3 =N 43 5% 1k 2 & A ifs 1 & (A 28 14 pBT3 -
0sVDACA-N~Cub il pBT3-SUC-0sVDACA-C~Cub (#1855 5
B, pPR3-N E#5A 58728 iy NubG, 5 1H & 11 24k pBT3 -
SUC-0sVDAC4 474 Cub, kT 98U BAYE IS BR AR SN,
TEFH 3—AT S0/ BEFH A Py ] Bt £ 2 13 AR A 0o A 353 P
RERE A B T 4 AR BERRIE 43012 0,1.0.2.5 5.0 mmol/L,
HA 3 YOI, ZOR R UIFEA N 3-AT 19 550 T SO 8
pPR3-N 511 (1 #k A& pBT3-SUC-0sVDAC4—-C~Cub 5 %

ARV (B 6), 1 3CPE2S 3] pPR3-N 55 & [ 38Kk
pBT3-0sVDACA-N~-Cub 7E3R50 T FH 1 3-AT ¢ B 715 Bl PN A i
S IWARER BN 3-AT #e i, 5] 80 mmol/ L 3 J& AR5 (1) 4%
JESNE o ket FL i3 B 1H 2R (2044 pBT3-SUC-0sVDACA~
C—Cub 1] LT B A4 38 SO R 2k
3 itig

G/ Es NEPANE R Y L7/ biid Loy A= R Sk
ZHITE HAHE g T 8 /> VDAC J:[H B OsVDAC1 ~ 8,
AW B2 0755 OsVDACT ~ 8 T T 4544 4347, 138
it RT-PCR H AR5 T OsVDAC1 ~ 8 (R, 22y
#43 OsVDACs () RNAI itk , - HBAFHIE ). SR X OsV-
DACs 5% A% F IR BEA T 5T, JE X OsVDACs 473 41
JLE A7 o 3B R Y I R A2 S B AR A YTB 4)j 7 cDNA 3¢
JETEER] T OsVDAC3 1) 3 D HAEE 1, IE 5] T OsV-
DAC3 R IAMEME , HlE—FB0E T OsVDAC3 S5 HEAEHR A
B EAVE, BIIFSE] T OsVDACS fi RNAIL %35 FAG R , H05
BEAFFEN T 745 OsVDACS(1~75 aa) HAEME A" K5 Hdr
£ 0sV5IP1~T 0 T2 OsVDAC5(1~75 aa) 5OsV5IP1 ~
7 REHIE AR, BT T B pull down BiFC V4 HT
SEN RIS R R e 12 kAR T AR,
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Note : A.Interaction strength test; B.Lac Z assay

PPR3-N + pBT3-Os VDAC4-N-Cub @ Q

pPR3-N + pBT3-SUC-0sVDAC4-C-Cub & g
B e

10 10 10+ 10+

5 FEEAHEHFHE

Fig.5 Screening of bait protein vector

6 BEREARE 3-AT FHTEKER
Fig.6 Growth of yeast under different 3—AT conditions

AR H A S S cDNA Fr 34 1 OsVDACA 2K
B, ¥4 pBT3-N F1 pBT3-SUC , 5 5| 21 k& pBT3-0s-
VDACA-N—Cub Fil pBT3-SUC—-0sVDAC4—C~Cub, 7£1F 5
VRSO Z F%T 2 SR LB AR T 3% , 25 SR 32 W] pBT3~
OsVDACA=N~Cub 13256 41 F1BH 4 BT 34 R 47, AR HL 3R

i, pBT3-SUC-0sVDAC4~C~Cub FiR 5640 K 3 B 47 1 7]
B, BT R S o I HAEZ J5 Y 3— AT Y B i i 12050
H1 & B, pBT3-SUC-0sVDAC4-C~Cub 5 25 8 L P 1% A
RAANENL, MipBT3-0sVDACA-N-Cub 5 302 88 Kk E

(T34 124 W)
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Table 4 Benefit analysis of different fertilizer and fertilizer ratio of head cabbage
BRI A R it SRR X > o o i L S
sl Application amount of Decreased amount of nitrogen - o . Increased s .
. . Production  Increased production . Net profit
Treatment nitrogen , phosphorus phosphorus and potassium Ko/ hm? Ko/ hm? net income argin // %
and potassium // kg/hm’ compared with the control group // % g/hm g/hm J5/hm’ margin /77
D(==H) 0 100 16 183 -6 505 -12 312.00 -24.63
@(CK) 540.0 — 22 688 — — —
® 346.5 35.8 23 142 454 1 089.60 2.00
@ 243.0 55.0 24 196 1508 3619.20 6.65
® 306.0 433 24 675 1987 4 768.80 8.76
© 247.5 54.2 25 688 3 000 7 200.00 13.22
3 g 2015.

(1) RIS R F 0], R [ AR RUIE R e X 45 Bk H i
TRARMAIR ) S 0 52 B S ()8 B2 il A1 39 A Mk 190 £
BRI I, bk 25 I BRAEAR BRI SR 47T

(2) 3% BT 5% LA s A i 5 25 65 1R 25 45 I (10~ 10— 10)
300 kg/hm?+ 5 [C 15+ HEJHFRH] 150 kg/hm? +ji 7] £ a5
PEREEL(16-8-18)375 ke/hm” J ALk A4 S i 4, 2 W 7
Rk W A LG 7 TR A 3 Y T L AR 5 A LA,
T L3 S ot/ Bl 0 10 0 P, 5 s IR A L, S B 7= |
B A,

5% ik
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