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HE: CCHC R4 3 2 ME G OsZFP £ 5835 K4S Oryza sativa MAR A K X F, 24X Z4EE G ZFAEIH K
1, VAKRAS ‘B RES’  ‘ Nipponbare’ A X I&M#t, T OsZFP KB, #| A EcoRl F= Sall By ¥nis & #) 7 8 5 R
Je XA R Bk pCBKTT+0sZFP, %iEi% 2 A B AT B B4k Y2H R 5B AR E A H A EN L, KRB
AR, AECHEHARMG DNA XLEFHAS I AMBEZERG, 2EERERADBEREE T &&%%@(NCBI)
B Rt , %% k4 A T-complex polypeptide 1(TCP-1)% M3k 49 o F 448 & & 5 7 A~ 2 (0s0620687700) ,

% chaperonin containing TCP-1 eta subunit(CCT-eta), # Mm@ id B —xr—w L RiEZ 24% 8, K T CCT-eta JL%
5 OsZFP & & 74k, fnl 5 F418% @ LK CCT-eta TR AL ALK BMARGAERLET, B4 419
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Screening and identification of a protein for controlling lateral root

development in Oryza sativa
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Abstract: OsZFP, a CCHC-type zinc finger protein, has reportedly participated in lateral root development in
rice. To determine the molecular mechanism and its interacting proteins in a regulated network, the OsZFP
gene from Oryza sativa. ‘Nipponbare’ was cloned, and then a yeast bait vector, pGBKT7 + OsZFP, was con-
structed by EcoRl and Sall for ¢cDNA library screening of rice. Results showed no toxicity or autoactivation
with transformation of the Y2H strain containing the pGBKT7 + OsZFP bait vector. In a yeast two-hybrid assay,
a positive interacted protein was obtained and confirmed from the ¢cDNA library. Sequencing and homologous
alignment from the National Center for Biotechnology Information (NCBI) showed that the interacting protein
(named chaperonin containing a T-complex polypeptide 1  (TCP-1) eta subunit, CCT-eta) was the eta subunit
of the chaperone which contained a TCP-1 domain. Based on the interaction between OsZFP and the CCT-eta
subunit, it was speculated that the CCT-eta subunit of the chaperone protein may be involved in controlling lat-
eral root development in rice. [Ch, 4 fig. 19 ref.]
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H34EH 6 T A KEE OsZFP HAEZE 1114 0 6 15 % 1025

IKFG Oryza satva Z A FEZEPARAE Gramineae I EIEYIZ — . Hafliil, #2030 4F, RARME
Py = i F T B 40% A REWE RN IS K T R I TR Y. AR R E R KRIAR R A A
PRI AN A KRBT, I LA RE 2 ARG 7K 40 RIS FR R R ™, TP UE 285 SE R F P i . KR 11
T AR RAER R K BRI, Bl 0982 0 32 S0 & & B A 5 35 0 38 1R 00 AR R el AR 4 415 4=
KERT. HIL, K3 F0LE 0 P 5 K RO AR AR i A K % 10 8] (R K AR R 845 k75 2oy 7 VR AL i
FBARHEZE, HAT, EKFRRKEIPC R T — LA R LA S R AR FN e AR & 7 1 5%
BEILPR, X I P 1) T BB R AR 28 AR RE A S MR AR R AR KR T AR A KRS I AR A R
R 220 M A 3 248 i . AR R FLRAEY) & BER 45 M U M R Re 545 & DNA, RNA
ME AT, IS5 R A AR & ME T B A (5 515 S a7, M IF Arabidopsis
thaliana C1-1i W% GIS, GIS2, ZFP8 fl ZFP5 EEHZ hE R MA@ HZ /T, S 5HBERLEEBNE
KET MM KA 5L @25 W C1-2i W (14 Zat B 52 2 5815 R R 09 4 K & B iRk n
W G, KRR B S 189 A Fr CoH, RUEBRFR &5 B 1, Hovh 2/ 26 4~ 1w by AN [7] 7 2 9 1
HEAEEAEY a2 R R & B RS 45 MU0 R KRR AR KR A v R A R A T A
Mo fERTars b, RAOTCEER 1 AKREREMRA K & E 1 CHC BIEHE 5 E H . AU H
P B A F AR 8 %5 0 S A BEAEM IR R, DU KRR R AE K & E 50 7 HUH 9 g A 252 TAE
FER

1 M5 &*

1.1 $EREHEEE

R A0 1 B 3% 38 201k pGBKTT 2 wu b o i SoK Fef B 46 450 5 (1 5L I (OsZFP) 3R 3K Iy 911514, 1E
] : 5'-CGGAATTCATGGCAAGGGAACCAAGTCC-3" (NI~ EcoR B VI p5.), SZial: 5'-ACGCGTC-
GACCTAAAATGCCTGGCTCCTAA-3" (R Sall VI ) o VAARSLE ERAF KR AP H AR
‘Nipponbare” %y i A5 b4 BE, X4l cDNA #E47 55 65X 0 (PCR) Y1, RO AR R AN/ y 2
HESCHR (1S IR MR ke, B 6 PR 8 WUt 1) [l W I 3 4 28 I8 B 3R K 804K pGBKTT 4% AL K I R 5 1A Es-
cherichia coli DH5a, B4 122 3k 2K pGBKT7+0s ZFP U] 56 11F 5 7547 5 50 B 7 .

12 $EHESHEMEREI T

% Yeastmaker™ Yeast Transformation System 2 /] & 55 5% {0 I £F 32 35 28 /& pGBKT7 F & 49 1H 2 15 2,
& pGBKT7+0sZFP % 50 L BBk bk Y2H B2 5400, 2 5% B 4L AL i i & 1/10 1 1/100, HX 100 pL
i B 2 I8 AR pGBKTT Fe AL A T SD/-Trps [AISf, 100 wL B¢ £F 59 1 3 35 24K pCBKT7+0sZFP §%
A A5 T SD/-Trp(SDO), SD/-Trp/X-a-Gal (SDO/X) il SD/-Trp/X-a-Gal/AbA (SDO/X/A) B4R 15 37 3, 30
CHF 3~5 d, W K pGBKTT A pGBKTT+0sCY P2 456 {15 R B0 fa o b, AR5 285 il 69
OEL 2R3 A 5 %o T B TR AR A 1 D 1 X i B R AP TE B O B4
1.3 cDNA zE %

% Yeastmaker™ Yeast Transformation System 2 L4 {7k FE 4l T cDNA S Al RE 44 15 26 38 284K pG-
BKT7+0sZFP % 600 pL Rk Y2H &2 5400, Frf 50w 458 A T SD/-Leu/-Trp/X-a-Gal/AbA
(DDO/X/A) [E R K 32 K, 30 CHEFE 3~5 d, ik i (4 0 50 [ 5 Fh & SD/-Leu/-Trp/-His/Ade/X-a-Gal/AbA
(QDO/X/A) [ A B Fe 5k, 30 CHiFR 3~5 d, il (e BE TR AR R 4k & SD/-Leu/-Trp//X-a-Gal (DDO/X) [&] {4 K
Frdk, HIL2~3 K, R EAEEA,

14 EBEEZEEWSSMNEERIE

PRI E 3k DDO/X [ R 15 5% 5 vh 73 B H Ok A9 0 B0 s B, P I8 B JTORE $2 RO & (easy yeast plasmid
isolation kit) F2IH S BEARE IR BORL, FAL KA DHSa A2 840, I TE A A N HE RN
LB B {R3EF 5L, 37 Cil 9%, Phk sompedg Omons, kA wl T o Ko B85 0 AR 11 R IA TR,
5 pGBKT7 8§, pGBKT7+0sZFP 43 3| 355 AL e £k 3 #k Y2H, HX 100 wL ¥4k 5 ik i 75 T DDO/X 1 QDO/X/
A RS FRIEH, 30 CHi % 3 d, BIZBUFHME EAEE A
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2 HERG M

21 & OsZFP EAMSEHERE

PCR "3 OsZFP 3 PRAR 45 /A 828 bp (1 H i B (I 1A), S5 U 454 A AF s FIHT EcoR1 Al Sall
it U A7 5 il D) 19 B 2 3K 20K pGBKT7 J2 H i 5L OsZFP( & 1B), T4 3% 452 Wl i £2 )5 5% 4k KW % A T/
DH5c, $iHUE 4 3Rk #8454 T XU D) 35 1E (&1 1C) ,  BHPE v e 326 A= 1 2 w) 00 e B ik
22 PIERZFHEFSERBHESN

T B 3% 35 # AR pGBKTT F44 1H 2k K pGBKT7+0s ZFP % AL [ B T bk Y2H J& 2 40 M, 43 5 A T
SDO, SDO/X #1 SDO/X/A [ {333, 30 CHi3: 3~5d, 458 Box: SDO Kz, &4 pGBKT7 5
pGBKT7+0s ZFP 5 A 1) 1 B T Bk 5 5 [ /N AR (18] 2A F1 2B), R & A OsZFP BE 5 19 89 18 2 35 2 ik
X EERE R R I AR WA AR [RIEE, & pGBKTT7+0s ZFP #5314 1) I8 BE TR MR 7E SDO/X [ {4 15 77 ik
S (B 2C), HAE SDO/X/A [k 3R I A a4 K (B 2D), KW pGBKT7+0s ZFP #8314 A [ B 1 b
Y2H HJC HSTE S, &G BARE AR SCERE .

M, I 2 M 3 M 4

)

A B C

1. OsZFPHEKIPCRY™ 1 ;2. % Rf 32 08 244

pGBKT7XUE D) : 3. H 3 KOs ZF P A. pGBKT7# AL % £F 16 #RY 2H 5 7

ity s 4. R 2H T RR 3 2 B4R XU D) 50 SDOi%%%qﬂﬁi{;é‘ﬁ%;lB, 155([:& D.
P ) PGBKT7+0sZF P Y2H

M,. DNA%> 1 ;7]‘/?{&1004 000 bp; M,. J& 2r WIAESDO, SDO/XAHISDO/X/A

DNAZ) it b5 #E500~15 000 bp B 5 P A KA

B 1 4 OsZFP X W o B ik Bk & B 2 OsZFP X W 5 B 4 8 4k Y2H 69 &4 &
Figure 1 Construction of bait vector which containing OsZFP B 5 e

Figure 2 Testing bait vector which contained OsZFP for

toxicity and autoactivation

23 EEEHWKESHE

16 pGBKT7+0sZFP AR 5 /K F5 cDNA SCPE 56 (L EERE sk Y2H )2 84000, Wi T DDO/X/A [ {4
SR BE AT ORI 1L 5 B i 35 PP B v B i — 2D He b 2 QDO/X/A [ 1A 55 5 BE AT 0 16 o 4% 40 328 B 1 o o
e (83 431 87 3 ) B % DDO/X [ Mk 9 3 2~3 Wk, Tt 4 B8 1 5 €0 (R 3 U ) B B i (11 3)

55 3 FF 3% Sy 075 15 £ 174 B B 5
B3 1E&EAHEG (83 54287 5 )& DDO/X B 4h3z ik oy fh ik

Figure 3 Segregation of candidate positive interactors (blue) from non-interactors (white)
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24 EHAEZAWMSEMNEESRKIE

I T o Ao 4 BB 7] 5 42 B DDO/X [ R 15 57 2k v i € PR v B 3R 3R WKL . K 2 2 BRI R IR 4
% pGADT7+83 (AD-83) il pGADT7+87 (AD-87) 4% % 5 pGBKT7 (BD) i, pGBKT7+0sZFP(BD-ZFP) 4t % {k,
IR AR Y2H, WAl T DDO/X il QDO/X/A [ {4 3s 52 Be AT ik o 45 R W, BD-ZFP/AD-83 F1 87 L K
BD/AD-83 il 87 d:#E 4k )5, 1L Y2H ¥ fE7E DDO/X ARG F# A K ()& R4 BD-ZFP/AD-87 dLi#%
)5 WERE Y2H RBAE QDO/X/A R B 552 3 P A K H AL it (18 4), R B 87 Sk 2 11 vl ek PH P BLE 2R
F o #F—2%F 87 5 BARE H 1Y SCPEFR B BRI T 7 AR UL L XS, %858 & A T-complex polypeptide
1(TCP-1) &5 88 1) 70 TR R E 58 7 4~ W 5L (1LOC4341893), Ay 44 A chaperonin containing TCP-1 eta sub-
unit(CCT-eta) ; %A mRNA 4K 2 123 bp, 4ifi5560 2 3L .

A(600)  0-5000 0.1000 0.0200 0.0040 0.0008 05000 0.1000 0.0200 0.0040 0.0008
FH %o i
9 28 %
BD-ZFP/AD-83

BD-ZFP/AD-87

BD/AD-83

BD/AD-87

QDO/X/A
AD-83. pGADT7+83; AD-87. pGADT7+87; BD. pGBKT7; BD-ZFP. pGBKT7+0sZFP

A4 BEREREEkRIE

Figure 4  Confirmation of positive interaction by yesat two-hybrid

3 itk

PEAR AR R — 2R A ARG T S i) 2 D R TR R, K 2 1 40 ) v o I R 2 R
(958 H AT 1T DL BE AR 45K 20 0 G, GHC T GGy S8 fE HAZ AR h, GOl RUBHIR 25 SR Y
FRRZ, PPRWB A KA E A P AETE 189 D4k & A QALGGH fR<FZ5 43 1) CoH, BY B 45 45
RGP, A 18 MR R PEOK R T, 12 DR TR RIB A S8k, & A CH, B R
TR A5 M I K R 2R 1 ZFP36 BIESE 2 5 BV IR S A PR B L] 7 X BB I . R A IR
H) 22 5IREOKRE AR LT kA RE g,

ABEFE AT 42K R MR A2 1 & 19 CCHC BUAF R 4540 35 O B0, 3l o e B XU S HR UK AR eD-
NA SCEH i 4845 2 D HAREH s BERERUR S — X — B 25Uk 78 BD/AD-87 JLAL L bk 7E QDO 1y 5%
SRORREAE K, {2 BD-ZFP/AD-87 fE7E QDO By frkrp A K H W (0 (6 4), K W] 87 S H N BHPEHAE
HH. 75, BD/AD-83 7E QDO K FJkp 2 {8, {H BD-ZFP/AD-83 LA AL B 7E QDO B 37 2k b A fig
AR, I, 83 S e d E M B .

A TCP-1 453 70 AR E A C PR E KA YA F 2 S EARTE S EZNHY, ZEAR
A HT 8 NANF DI BE L K, AR FR PEAL S 30%; [, 2% A2 R 3 A A R DR A Y 45 1
., FTRES ATP FEEMEARSCT . ARWFSE0H e 2 A 4 S CCT HERYEE 7 WA CHC BUBHE 45 E A
FAEEAE, M E RS SHRAMERNTESIER, WmEE KRR RNER LT, KM
IRE T Bl S 1) g R 2 — P AT
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