Research Paper o

WA 224 Acta Microbiologica Sinica
50(12) :1607 —1612; 4 December 2010
ISSN 0001 -6209; CN 11 -1995/Q
http ://journals. im. ac. en/actamicrocn

EREAD-cDNA X EHERSEMLIER Lb HEEHEE
B B i ik

XN, AL ENK,F—E, FRE"
(AR L RS M 4925 5 T 45630 % R 430070)

FEE [ M)A SR IEM S 2 EERE 258 AD-cDNA SCE L E VRSB (1 0 % 7 15, 0 IR A9 262 [
YER 5> FOLBRZS 2 TAEEE A . [ D7k ) DARE Rl A 2% rhoi2 Az AR T8 7653 R 1Y T RHAH ) 58 2 AN [) e 07 AR 358
AL R MR AR A2l f RNA M8 T — > fE AD-cDNA SCHE, PEZSEiAH] 1.02 x 10°/3 pg pGADT7-Rec
DNA i A BER/IN T = 1.5 kb Zdy o DA% 2 98 G140 48 14 6 PR AsB2510 #4117 1 4% A& pGBKT7-AsB2510,
I BB Z AE B A i e S AR A EE RN, (4R ]FESH Xogal (19 SD U S 7= 35 15 15
) 26 4> wi b, 0l BRI AR PCR %82 | I R RE IS GE4R1S 10 ASBHME s B . [ 4518 ] 0 PH % v B 19 SR 1 Bt
PEAT T 005 AR A BT, & B — N (E A R A DF9E 09 &% A tify domain Fl Divergent CCT motif [y % 5% i 45 A

%D

KHEIW : R B TE A AR T T653R ; AD-cDNA SCJE 5 BERE X2 28 5 AsB2510; H AR M

MESES: Q933  XEIRIAEG:A

AR BT A SRR Y I A [ RO e A S
AW AR B AME 5 o0 A AR R A R
RS0 45 96 i B R U 1] 28 B, K )RR BT R i
EAEYIER S AR Ak, 7 RIIAUR R R
JE A B i v v A S AR R LU R
73§ VA ELAE B 0F 98 BOAS 1 9 ek 8, i A i 2
TLRHE Py v M S A5 R DR 32 PAORI S T 45 R YOG B
FEPN, HAR 5 15 5 0 2 R A R G i 2R A AR
TRA R o W B g U M A D B = R G
FITRA RIS, 4550 R AE 18 B 2 5 s il 28
KRR A E B RS A R T RESE I 5 5
TR SO B A DT TR R NS o T AR B
LR Y 70 1A W o R DR 2 2 1Y R R 3X D7 T Y
WEFEHURT T B BE R, B2 AT G R Y v 73 1
AR 22 [ A G R D REE A, I vp e HAR R R Y 2
FLIMETH 1 3 A (leghemoglobin, Lb ), & 4 il A1 {3t

X E 4S5 :0001-6209 (2010) 12-1607-06

5 4 T L L0 A0 S PR 3, i R VA
R AR SRR MBI £ Y L i
TEMLIRE K & A et B b BLA £ A HG A TR R
(ELHGAE PR 98 LA o4 A B

T B X2 52 AR S — ol DA BRL K S 43 7 2 141
Z VA AR i R 0 8 % e B Y B R
T AR P T 357 2 9 S5 7 40 L O 0 R SR AR
B % J W 2 1 5 B 0SS AR, PR B2 TR
PR AR AR BFSE . A cDNA SO BT 58
WEAFMEATFEZ —, O ZHFHEARR R
BB B R 2k 1 78 AL A S R R ) TR B 3 i
T 00 L 3 WA 75 200 M PR T R 4 S G 2 4 S
AE T g R XU S AR A 0 e A 9T R
IR U AR AR 1 SR R ) s
4 48 7R MR B RO B 5 R Y B
AR 16 4% R AL

ESWMAB EEK 973 B H " — E K E SRS & RT3 A Wy B EAE F Y 43 F LT 55 7 (2010CB126500 )
CEAEVEF . Tel: +86-27-87281685 ;Fax; +86-27-87280670 ; E-mail : youguoli@ mail. hzau. edu. cn
EZ B X HE(1984 — ), L, INTUMG RN, B LS A , AR 22 6l DR 58 7 1) AR ) BT &L .- E-mail : hheoco@ sina. com

%5 B #5:2010-03-23 ;& 2] H #8 :2010-05-15



1608

Yan Liu et al. /Acta Microbiologica Sinica(2010)50(12)

BRI - IS g A MR R A T AR AR R TR
BB A 5T D sl A € i B Y — b o 2 ] R
o BN ERERE, 5 TENHE B
A 2% e A #R9E 1R ( Mesorhizobium huakuii) 5 & &
— IR S R T AL I R BRI A
FEH) T B XA AL R Gl i 1 g ok ) 4R 38 vh g R
MR 7653R {2 4L 55 7 3 5 I AR TR 4 2 cDNA 3¢
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pGBKT7-53 I pGBKT7-Lam,
1.1.2 7] 51L 4% : MatchmakerTM Library Constr-
uction & Screening Kit( Cat. Nos. 630445) (Advantage®
2 PCR Kit (Cat. Nos. 639207) 4 | Clontech 2\ &,
WHAT HEY AR W B TaKaRa /8 7] )2 Fermentas
A F G o R A WA L, DNA T 8 g et
0 Ji A W) RHHA BRZ W) I AE o
1.2 & RNA #i12

E RPN T2 95% L BEFN NaClO 0 K # 5,
TENR VAR BT & o B R G B B K B v b, 1
RS — B e, A AR S g A R
7653R, Al fEH#ERME 2 d4d.6d.8d.10d.12 d
AT AR P 2 2 (BRI e ARURIARL R ) VR T A S
A Trizol {270 ¥ LR 2% 4kH IR 25 L IR & 7%
A B, Trizol 7532 BUE RNA L By i 4 6 g
B K A2 66 BE ST ARG I RNA o B e 2 75 & B0
M fm A RNase il 57 it A - 80°C {47
1.3 AD-cDNA XX E#E

L RNA SR, Lh CDSIIL Al SMART 11T 2 5]
Yy, dE4T RURE %, SR 5 LAAS B cDNA Sy B A, #1
A & R Ak By PCR 519, 3 — 20 97 1% 15 2 X5
cDNA, H & #: {E#% I8 MatchmakerTM Library Cons-
truction & Screening Kit ( Clontech ) H 9 15 BH 37 47 X
#% ¢cDNA [ CHROMA SPINTM TE-400 # g #3: 4t 1k
J& .45 3 mol/L NaAC 1 95% L BEUUIE S0, 850 £
B, RSN 20 WL 2B 7K A H

WAE cDNA Fil Sma I Z5 14 1L ) pGADT7-Rec [l

o S A R T R AH 109, 546 5 8 41 i B VR W
VAT B I BE 2 £ M 35 57 L SD/-Leu P-4 I+, 30°C 3%
725 do ER—DRBGRA A B A S mL VR
(% 25% Himey YPD) o W 4R I B 511 & i A7 F B
ISR U b0 = T O W RS I 1112 9 o €
THEC, HoR o3 /NS T - T0°C IR A7

FIFH B S P H 59 (57-AD :5'-CTATTCGA
TGATGAAGATACCCCACCAAACCC-3" F1 3'-AD: 5'-
GTGAACTTGCGGGGTTTTTCAGTATCTACGATT-3") ,
oL R 7% PCR RS I SCPEAR A R Be i R/,
1.4 FHIEHKREWERTERFIE

MR A BIF 5 28 Hi 3 AR o 5 B 119 4% = 3 T 1L £
% AsB2510( GenBank : DQ199647 ) £ X £ 31 , % 1T
Bl ¥ (I ¥f: 5'-CCGGAATTCATGGGTTTCACTGAG
GCACA-3"F1 F Ji#:5'-CGCGGATCCTTAACTCATAGC
TTTCTTAATTTCAGC -3') , PCR ¥ AsB2510 4 1%
DA K H Fe R B pGBKTT $i4% BD i 1H 5 AL,
J¥ e JE AT Lidc LG AL BE R VR Y187 o 4 %5
PHFORL B Y187 TR VR N SCE B AHI09 IR G, 4
20 hjg BUE 35 Y SD/-Leu/-Trp/-His/-Ade PY it
M, Pe e AR KT 2 mm AU VE S 3 T & X-Gal
(80 mg/mL) ¥ SD/-Leu/-Trp/-His/-Ade U &kt 3 #z
A . WA R R TR VR O R S R . [
MNTERE BH M e B vh o3 B & A AR R Be i SC R i
K, [l B2 B 5 A 5 I BT OB pGBKT-AsB2510 11y
AHI109 BBk ik — 25 6 iF AR 9 A0 A Y & B
% v 3 B b L pGADT7-SV40/AH109 43 % &5
pGBKT7-53/Y187 il pGBKT7-Lam/Y187 %% %5, {E
Sk BH A T kB
1.5 PAMZESH

il 4 PR o B ) SR , K TR B BB B Ak B K
FEREAZ S M, JH LB + Amp HUdE P M it — 20 i
v R & pGADT7-X FH P 52 B, #F 17 W /¥ A
BLAST [t % 45 A= W15 B4 4 0T o

2 HERAAHN

2.1 EREMIPAELZ RNA F1 cDNA HfRE

RNA Jiie B 4% # W cDNA SCPE [ i fk . RNA
o it B M FEL K 23 A 2 ) B RNA i i1 — b AT AL
F-BAEARWETE b, DA A8 P B0 Wl 356 e Pl bk &5 2R T
% i1 :28S I 18S rRNA @i fE 2.5 — 1 Z[a], H. &4
it T, DL A5 0 RNA B A A o IR I i i 5 0 oy
TR, RNA B & A260 7£ 0.5 - 1.0 Z[d],
AP R R 1 B 5 9 B A R S AR e, T A ) K (.
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A SE(F 1), A260/A280 7 1.8 -2.0 Z 8], BIs
FESE A AT A 3 Asg/As > 2, s B b £ B
Py i G A A, 3 P4 L AEL DA W] BT i % RNA
FA R A B D B RE T S A I R T SR SR Y
R 5 — i, RUEE cDNA B )1 B/ R A
JE5 W SC R BT OB R, 4 ik CHROMA
SPINS TE-400 ## ig 4l b | & 4 5 i) XUk cDNA, 3
ZLEEHAE 500 -2000 bp, Hp A ¥ 5], 185 1 Hi Y
cDNA B R/ R A B2 5K

F1 EHMDHHAEITNE RNA 45

Table 1 RNA purity measured by ultraviolet
spectrophotometer
< Ao/ Ax/  Concentration/
Sample Ay, Ao Asp Asp * “

A Am (L)

1 0.287 0.610 0.327 0.020 1.922 2210 3.776

2.2 AD-cDNA X EER MK

Bkl AD-cDNA () 44 g 3 222 I FH AP IR <DNA
BRI PE A SCPE BkL pGADT7 -Rec 75 BEK A
H2H B pGADTT-cDNA , i 11y 15 3 {4 77 F1 52 il , B LA
T bE AH109 1 6 A 8503 5 452 i 31 SCPE I R 45
Fig SR A ) T R SO AR R AR R AR
TR AT T Al SO BT i, AR
R 1,02 x 10° # 4k F/3 ng pGADT7-Rec
DNA , ik 1|2 77 85 B3R A9 E ORI E(E 1.0 x 10° %%
/3 ng pGADT7-Rec DNA, [a] i, Bl 1L Bk B 43
T B BB % O AR AR, DL R & 4R IR 9 AD Insert
Screening 5| ¥ #EAT V% PCR 714, K Ar HoAfi A cDNA
B oA KOS AR R W H AR cDNA R B
B ARAE 1 1.5 kb JERI (18 1), #E—P i kit
B TR, G 235 2R W I R ) S A Y v

2 0.283 0.608 0.325 0.019 1.925 2231 3.770
~ 0 2 == v 7
3 0.288 0.606 0.325 0.021 1924 2191 3.77%4 SKE T BERE AR A B B A mL 2. 0 x 107 AN 4i .
M 123456789 1011 12 13 14 15 16 17 18 19 20 21 22 23 24

Bl 1 BEHIE®% PCR & cDNA N F BT K/

Fig.1 ¢DNA insert size checked by random colony PCR. M. Markerl2, 1-24; Randomly selected yeast single colonies for PCR.

2.3 FHEHEMBFMEHEEERSEKRN
BAHIE 51 Y, DL = JE R AT 41 21 cDNA i
M g 28 = 9 M 20 2 1 AsB2510, 48 45 i 1
KINH) 447 bp F B, 48 EcoR 1 1 BamH | W 4], 72
B T AH [R) XURE U0 5 (9 BD 4K pGBKTT7 JikL |, KA
174 2 5 20 475 1 5ORE pGBKT7- AsB2510, i )

2 HEEHA pGBKT7-AsB2510 {4 &
Fig. 2 Identification of bait plasmid pGBKT7-AsB2510.
1. pGBKT7 vector; 2. AsB2510; M. Marker 1 kb ladder.

KE WA 2, LI AY Marker 2 1 kb Ladder, #F—3
NP TE 15 J B b R 5 T BORE B AT BE Y187 o, B
PG WA e R Rk SD/-Trp, He Ak T #H A 2 SD/ -
Trp/X-gal P b, & A B, W Rl& 2 H T H
WS E (I 3) o [R) IR 35 A 175 18 BORL Y Y187
FES| N IZUN SD/-Trp/Kan (20 g/L),30°C EY 3t
B, AN O TR, 0D KT 0.8, F W il &
0T R 0 M AR R TE M . AR DL S5 R R] A
P R AT T R SR
2.4 5FEEA Lb HEEBHEMERMERE

I FH & 5 18 5 k. pGBKT7-AsB2510 /) Y187
BRSSO BURL Y AHT09 B AR 7E YPDA 15 55 Wi
LR FE T A 238, 1E SD/-Leu/-Trp/-His/-Ade
L7 o Ol e ) A 2 v 7 W g B O - B
e [ 43 1 5 Fh 2] & X-gal (80 mg/L) f) SD/-Leu-
Trp/-His/-Ade 15 F5 5& -, i b 46 P 4 45 4] Lac Z
MIFRIB AT 06, 45 R BRI 26 N TEAE 48 h
AR AR B Rk . 1k — 20, A a5 & b B 32 43k 1
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SRR pGADT7-Rec EAG I AME - Be i) AD Insert
Screening 4§ 5G| W), XF ik W5 ¥ RE T 7% 8 A 2T B
7% PCR KR, DL 5 SO JORE b AR DNA - Be iy
KN, v PCR B LIRS R LI 4 [RIE, DAE
B BR R v B R o3 B AT AR R B i SO UK [0 A
25 1% 18 ki pGBKT7-AsB2510 1 AH109 B kK
it — 20 /N B 2% 22 1 iF , 7E SD/-Leu/-Trp/-His/ -
Ade/X-gal PO A A BE K B 7% H O 8 U0 E
WERE WU SE R G5 T, FH A o B2 i 40 6% 5™ ) i =2
iS5 AsB2510 HHAH AR

A X-gal B Filter
plate Assay

pGBKT7-Lam/Y 187 &

pGBKT7-AsB2510/Y187 {2

|
I

pPGBKT7-53/Y187 S

B 3 AsB2510-BD bait B & iF i& 4894 0l

Fig.3  Auto-transcriptional activation test of AsB2510-BD bait.
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El 4 PHMESEE cDNABARRME®E PCREE
Fig.4 ¢DNA insert sizes checked for positive clones by PCR. M:
Markerl2; Lanel-10: ¢cDNA insert sizes checked by PCR.

2.5 PRMERENNT ST

P 8 43 B 5 B2 DU 1, 0 P 45 SR AE NCBI 4%
P BEAT BLAST X LU 4387, 3145 15 48 m 38 S IfiL £
EEAMEAERMUZEFH, Hhgs LY-53 5w
ALE RGP IR Z I BE AR FE A AR AL B 7R 45
FARFEER IR, & & A tify domain 1 Divergent
CCT motif TIRELEH B . £HXF LY-53 5 mife , AR
JH/INE Bl s A 38 07 6, FR B ik 1 i 4R L TR
BRI i SC e 5B 1 Lb A EAE R (K 5)
HEF LY-53 ROy — A E AR, A S —
i & A AD-LY-53 RO LAk AH109 5551k
T BD S SR M BEBE PR Y187 AT 4458, 45 A i
IRA TR A AL F AT AE Bk AR B AR K, HAE SD/-
Leu/-Trp/-His/-Ade POEF-# AR REAE K . X FK M
R LY-53 A5 REA AD A BD 34, HA 4%

TR R DA A I, FEA RE A8 T 1 A T T I8 B U
SERGE, AT AT LA E i 1 B 3R A A9 L B LY -53

AR H M
Bait Pray
(pGBKT-7)  (pGADT-7)
53 sv40
AsB2510 LY-53
lam40 sv40

5 BEBLY-S3E%EES Lb WBEERRIE

Fig.5 The validation test for interactions between target protein

LY-53 and bait protein Lb.

AW 135 0,2 0 8 A0E— 243 B LY -53 28 14 19 30
Al 7 LY-53 U3ER 791 [ I, 21 66 R 6 45 AR 3 9
AT g R, 4% (6 HE FY % tify domain, 2T #E {4
Divergent CCT motif ([ 6) . i # {0 & 4 b 45 45 4
WO TR S T b, A8 LR OF RO 5 R
LN SRR Y R H SRR
ST PR A B 4 4 SR R
S 4 U7 05 1 B B 11 P 90— ELAT T BT A A
BRI T

1 RSREKAPEKSN FSYTCTLLSQ
21 FLKERRISAD SNTGMLGKLD
a1 PRATTKDLLG NLEQNSEGAL
61 RQKVSAMDFL PQLVENPCIK
81 KSNLNRSTGS ESPQLTIFYA)
101 GRMLVEDTFA AAKATEVMEL]
121 ETRLASETPS TEASPSVAPV
141 VSDKLKQSKA PQTNIALEPP
61 REGNQAVGSD MRYPRRASLI]
181 [KFLEKRKDRV IARGPYQLNN
201 PLKQGGS5555 GGDPEGSCSK
221 QFDLNL¥*

B 6 MMRELYS3HAFIENNEERFIIRE
Y
Fig.6 The putative amino acid sequence and conserved domain of

positive clone LY-53.

3 it

AW B 2E A BT LY-53 & A tify 45 K3, % 4
e 381 e 7 A SR ) 400 R ST v BIE 5 O i 44 D ZIM
( BAA97679;
Inflorescence Meristem ) , [ifi %5 X E{F 5F X 88 0% i —
LWEEE ¥ TIFY & 32 /& & A C2C2-GATA domain
Moy VAN IL AL, iy B3 A A 2 & BT Rl AR )
PR, BTG T 28 AR BAR T REIE ST I8 e b R
15 BRTERZ AL BV L AR B o B R g R

Zinc-finger protein  expressed in
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A TIFY & H 5 K F 8 (JA) & % B A

K JATTES N T AR IS 5Lk

PR Bl A 475 SR SR AR R YR R AR T

A Ml AR A W s A A B4 Y SN A )

o B R LA R o T A B AR S R R el

TIFY 4 H a] G876 F 9 1E 5 AR K B B i 23 46 Fil

F L AEARIE FORA AL T Ay 2 G 5 A W) K AR

A& BN AR )

AR T 5 1 AR A A i R S PR B LT

A ARARY , A [ 2 7E K A A R v, X5

h T SR N 5 S A T RS Ty R D T Y P I 3 A

550 < AR RN AR ) B R G Y R R S L AR

AN, MR IR TR ol 2 15| S AL ) 97 A0 7 25 ) AR ) 1

BLE o [E) B, SRR Wt RO A A AN [ dpfe 2D i

o A i 28 0y 3 LR AR A S R g

P AR T, LY -53 8 15 S0 & A AR AT g

J2 2P IR IR T R 2 i 14— T S 98 17 5 I

ORI o X T3k A A BAE 8 A 1 TR ADESE, 7T 38

A FEITTER (RNATL) BERIK T 20 i M4 A B A 5 o

L g B B2 58 25 FORTT 1 R 3 A HA e 3 AR [ i

TR DI RE S IR HLE o A XEE A SCES SR XIS

Lb 75 S BHE YRR b BR B AT 4 35 IR 40 ok 2 Ah Y

Hoe TRe S it 1087 A9 S8 % o
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jasmonic acid-responsive gene encoding 12-oxophytodi-

Construction of Astragalus sinicus AD-cDNA library and
identification of proteins interact with the leghemoglobin

Yan Liu, Huilin Gu, Xiaobo Xiong, Yixing Li, Youguo Li"
(State Key Laboratory of Agricultural Microbiology, Huazhong Agricultural University, Wuhan 430070, China)

Abstract: [ Objective ] The objectives of this work were (i) to construct a yeast two-hybrid AD-cDNA library of
Astragalus sinicus and provide a fundamental system to screen target proteins involved symbiotic nitrogen fixation, and (ii)
to isolate the target proteins interacting with the leghemoglobin. [ Methods ] By using the MatchmakerTM Library
Construction & Screening Kit ( Clontech) , we constructed a yeast AD-cDNA library basing on the total RNA, which was
isolated from the root and nodule tissues of A. sinicus at different developmental stages infected by Mesorhizobium huakuii
7653R. [ Results | The quality examination of the AD-cDNA library showed that the transformation efficiency was
1.0 x 10° transformants/3 g pGADT7-Rec DNA, and the average length of cDNA inserts was around 1.0 kb. The library
was then screened with the leghemoglobin AsB2510 as bait by yeast two-hybrid system, and 26 positive clones was
obtained on SD/-Leu/-Trp/-His/-Ade containing X-gal. 10 of them were individually further confirmed by resuing the
plasmid, amplifying the cDNA insert and retesting the protein-interacting phenotype. [ Conclusions] The ¢cDNA inserts of
positive clones were sequenced and undertaken a blast analysis in NCBI database, it was found that clone LY-53 contained
a tify domain and divergent CCT motif, which was an important transcription factor needs in-depth investigation.

Keywords: Astragalus sinicus; Mesorhizobium huakuii 7653R; AD-cDNA library; AsB2510; yeast two-hybird;

interacting protein
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