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P REXFAGHFHRFR/ RLBANFERLZELEFEE, KR 430070

TEE BRI 28 BR L DLGE I 52 (R B (NORKO 2R (9 55 I 25 # 3 CTVD S A 64T T 5 AR B 4

FHHUEE B 07 e 258 . SR IRAT A1 A5 P S I L i

i 0 F0 #E NCBI Hh 347 Blast Ho Xt 438, & B H v —

A B EE A YIRS HVEE A BIRLE M R F AsEFl-o, ¥ Z B A ML D3 Ry 4 8 AsEF1-a, 3 —
A I E R WAL 11 AsEF -« 55 AR SSRGS 2 EFL-o Il .
KRR R m SR BEEMA T E N (EFl-o s A BRI

FESHES S154.3871 XuktRiRE A

Az [ E AR S SR Z R 2 2R o
Xof i ik R 20 TR A2 B AR TR SR e A A BT
FEH R SR Y b 3 AR A O Y S
PRI, 45 7 100 45 Y R PRRI 60 400 T 06 ) L 00 4 o ik
PR H A 3 2 A7 UK B (SYMRK) 5 X | 45 98 52 K 34
fis (NORK) 5 K 5 15 5 5% 5 FALIE I WA G .

B KA S50 43 1 3R A 48 25 D 455 90 2 AR g g 3 TR
(AY946203) .41 2 820 bp, LK 741 Blast 43 #r
R E 5 2 Fh SR 0 A A7 A PG I R Bl 4
2 A O L R 9 B s W IR S AR R RME Y
) 2L PR ) ] PR PR A . 48 538 NORK J3 41
AL SR Y SYMRK JE [ — FE L 25 05 g 4h L 25
JE AN 3 A AW, A AR ELT
F, NORK %t (4 8 H 4> F B it 103. 7 ku, 55 HL 51
5.6, 2 B il A B K HEAE SR

H G T 4599 52 R 06 1 ELAR D) RE I 58 38 AN K
54, NORK 5 13X Fh B A M40 5 510 A0 8L 58 R 7
YT RTZ AN, SRHEY S s R A —8
A 2R A OC I D RE S I, X S R N FE 232 ok A
M 3L 42 15 5 Nod factor (£5 98 K1) 4l i
i — R 0 R IR AR TE 5 = g R S B
B NS CCaMK S F g, #EHILAF
SALB L T — LT Re B L 3 — 22 H0E NIN
FE L EF T NIN S 5 20 Ui 25 8 58 X 3R 38
R, B EH NORK £ [H 5 Nod factor

Wk H BT 2012-05-06

NERHS

1000-2421(2013)02-0006-06

2 16 18 R GEAR OG- B R 98 NORK AE HUR P
S AR b RE AL L AS BIF 5T 0 28 5 5 m e rh &b
T 32 VR B NORK A EAE A AL B O i i B 0
K AL H AR KR 2 A3 F A AR (R i £ 4
AR ELAE A G B A5 R 3 I e A A iR A
(] ) A T ML S DASSS 9 TR A BIE 583 2 /4> 2 TR 19 2 g
BLH B Bt S ZE A, IF H o 4 2 B 4500 15 5 15
P 2% 2 (448 B B RE AR A

1 #RlE7I*®

1.1 BEHRFRAL

FH T T BE X 4% A2 i 3k By % BF B bk Y187 I
AH109 . B ki pGBKT7 A1 pGADT7 g F Clon-
teck 2 A . F T R v B Y K % #F B DH10B |y 48
gl R 2 Rl AR W 2 I R S E AR
1.2 FENHFMRFA

PCR {¥ (Bio-Rad) s Tag DNA % & Wi, ExTagq
W, T4 DNA % $:/# (Fermentas) , 45 #h B2 il £ N VI
fiff ,DNA K& A5 F R N Fermentas A ]
7
13 FEEEYIERFEREEE

R 48 28 5 T 70 55 B & 50 [ 4 1) NORK At ]
FFE H (AY946203) , 514,

FWEGI 8.5~ CGGAATTCATTCTGTTTTTTT-
GCCGTTACA -3'CF RN EcoRIEE VI 55 5 T i 51

REEUH . BRARBESTUE (30970074) FlE 8 S HERTF 5 & &340 (“973” 1R T H (2010CB126500)
T B, BRSO A MR A A AR R A FALE]. E-mail: wangning142424@163. com
EREE . FEAE G HE. R Tm . AYEA. E-mail: youguoli@mail. hzau. edu. cn
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Y. 5-CGGGATCC TGTGACCACCTCTAAATACTC-
CAA -3'CFRIZ A BamHIEFYIN ) . HEHUE = PR
A RNA, DLE RNA O #888 #F 17 & 5% 5% PCR
(RT-PCR) , LA #% s 77 W) 54 DNA B4R, & H
EREERE Y TM X3 (171 bp), PCR ¥ 34 )2
MAK R M AR F A 10 X ExTaq Buffer 2 L, £ #
1 pL,.51% 10 pmol/L % 1 pl.,2.5 mmol/L. dNTP
1 pL,0.1 pL Ex Taq, LLddH, O¥FER R F 20 pl,
95 ‘C A ME 5 min; 95 CAE M 30 5,50 ‘Cil k 45 s,
72 CHEAf 30 5,30 MEFF ;72 C G EAH 10 min,
PCR 729 K pGBKT7 ki, & HBR#I i EcoR T K&
BamH | #4710 ), #I ] T4 DNA % £ i 3517
T AR I R T DT AG) B A9 1 kL pG-
BKT7-NORK-TM, Jf3li iz Big Y] K i J3° 53 A1 & 41
JOREL I T B 1
1.4 FIERA LR LR cDNA X ETHIE

FIH LiAc Ak 26 58 0F TG 15 19 175 1] kL pG-
BKT7-NORK-TM # { W £F Y187 %52 A 40 jd . 1%
fi T SD/-Trp e 1,28 “C R 3%, i i B B 5 7%
PCR A6 075 18 Jo0 KL 2 75 76 AL i oy . % 5% 1k i 2 9
B> %I T SD/-Trp/-His il SD/-Trp+ X-gal
P-4 F .96 h WL ZEF A b T T 0 A5 AR I £
IR A A s v . BREC SD/-Trp F 4 b () B
E(HAKT 2 mm) M T SD/-Trp MR K 37 3
FERIR % 1 9% (200 r/min) » 24 h J5 & H Dyoo o »
WL JE AL 0.8, i Ho2H B AHME., KK
DTG 80 1 R I 7 P 1 15 T R R T R Y 187 (pG-
BKT7-NORK-TM) 51 ] & 4 /47 1) 5 = e MR 9
HZ cDNA CEEH # AH109 (pGADT7-cDNA) %

22,28 ‘CHEIK(50~100 r/min) H5 3¢ 20~24 h)F . IR
i SD/-Trp/-Leu/-His/-Ade 1y K ¥, 5 1% P
ik 1, [6 B 78 SD/-Leu, SD/-Trp H1 SD/-Trp/-
Leu Pz B iR+ 52238 80%
15 PHMEREFHETE

K1 SD/-Trp/-Leu/-His/-Ade “F# 7] DA 4
KA FH P 5 B 32 Fh T SD/-Trp/-Leu/-His/-Ade +
X-gal VA, 7€ 28 CHERT IR 2~4 d. WEL E b+ & 5
0 T A AR . K S AR A 1 BE 1 B B AT TR
7% PCR.GENGA cDNA R BeR /N, MEERE B A il
$12 P e B 3R - A6 R W T A AR e AN
[F) 43 8 FE B A SCEEHT A cDNA R BERY BH P s B
55 s Al RN FT TR B e B R 2R AT IR B 1R A L /)N
T8 B X 7 % 2 A PR 0 U BH M B R Y EL Sk
W I 2 8 I PR MR s B AT L K R A5 R S
NCBI #4 # le4F. Jl DNAMAN F1 ExPASy %
HEATAEWE B2 0T
16 MEASHFEEAEEXBEMENHE

AR 7 BT A5 2 0 H Y 3 8 sl
(£ D FIH PCR ARG ¥ 8 10 3 44544
B KI5y AL g B 2k pGADTT b, 43 5T &
2 SR A St BN 8k pGADTT |, Ak
AHI109, 5 MR HEAT/NEFE 2258 #6505
FIRERIR &Y ddH, O Yeik 5 . DL — & 0 # B
WA SD/-Trp/-Leu #1 SD/-Trp/-Leu/-His/-Ade+
X-gal V4,28 CHERGFE 2~4 d, LW SR T V& A K
5 D0 AR W5 100 [R) B AR AR 2 A i Bk FL
BEFE B S M (Miller B0, UD L B E R E A 5B HE
P RH AR B O B 235 4 35

®1 BEAPRESEHHEE PCR I IGEHAKSIY

Table 1 PCR primers used for target domain truncation in the identified interacting protein AsEF1-a

H 3 45 i 4 X B 5175 i BER/N/bp
Target domains Sequences of primers Sizes
- . Ras-up 5'-CCGGAATTCCCATTATGGCTGGGGGGTGACAACA-3'
Ras+EF1-1I +EF1-1I , , 720
EF1-Ml-down 5-CGCGGATCC CTTCTCCACACTCTTAATAACTCCC-3
Ras-+EFLII Ras-up 5'-CCGGAATTCCCATTATGGCTGGGGGGTGACAACA-3' 396
as -
EF1- 1l -down 5'-CGCGGATCCTTCCTTAGCTGGGTCATCCTTAGAG-3'
- - EF1-1l-up 5'-CCGGAATTCCCCAAGAGACCTTCAGACAAGCCAC-3’
EF1-1I +EF1-1l , , 621
EF1-[-down 5'-CGCGGATCCCTTCTCCACACTCTTAATAACTCCC-3
Ras-up 5'-CCGGAATTCCCATTATGGCTGGGGGGTGACAACA-3'
Ras+EF1-TI EF1-[-down 5'-CGCGGATCCCTTCTCCACACTCTTAATAACTCCC-3 193

Ras+EF1-[[-Ras-down 5'-CGGGGTACCCCTGGGTGGCTTGTCTGAAGGTCTC-3'
Ras+EF1-ll- EF1-1l-up 5-CGGGGTACCGCCTCCAACTCTAAGGATGACCCAG-3'
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532 45

2 #REGMH

2.1 5B H pGBKT7-NORK-TM #y#a &

AL, 37T 1 . LS AR ) &
HZ cDNA B #E AR, ¥ 8 W5k 7% F EcoR 1 A
BamH T i 548 23 NORK-TM 25 ¥ 5, #5157
WIR/NA 171 bp W R BE. 4 EcoR T Al BamH 1 i
Y FERE T A RO D) 5 () BD ik pGBKT7 ki
b E A BB pGBKT7-NORK-TM, £ X[ 1]
K Fy 43 B E B e 8 75 U SR B AL REBE Y187, TR
Mk $e s 2 5 SD/-Trp., ¥4k F7E SD/-Trp/-His
FEbr EAREAE KL IE SD/-Trp + X-gal 14 | &
FE BB AT A BTE . R D A 7 VA v
P35 15 % B 0] DUTE 8 A K, Ul WY T A4) 2 114 35 1 JoT R
X ERE A KW T AT DL T 5 298 cDNA SUE
Hh R B Y O 3
22 ECE/EMRMERENTIESRIE

RS TG 1 VT R T B R 5 1 TR R Y 187
(pGBKT7-NORK-TM) 5 € 4 2 4f 1Y 5 = % MR
) #2420 cDNA 3C JE B . AH109 (pGADT7-cD-
NAM 2457 18 SD/-Trp /-Leu/-His/- Ade -4 I i 1645
3] 175 MNRAE T SR AE SD/-Trp /-Leu/-His/- Ade+X-
gal AR 3RAS 41 A WS R BEPE TR, Sl RH
PEFE I Tk I pGADT? ks b 43 FHE 1 4 (5
CTATTCGATGATGAAGATACCCCACCAAACC -3, 5-
AGTGAAC-TTGCGGGGTTTTTCAGTATCTACGA -3
#EFT PCR kil 45 8 B8 i A cDNA B T
700~1 500 bp Z [0, X5 K ¥ G 0— K B
i BORLEE A6 K 3 #F W DH10B, #| F] pGADT7 Ji kL
LR BCEAR I IR 2 B AR Bk, W V& PCR R 4%
/N5 1 PR B RS 00 R /N — 350, DK i 7 Ak E A B
Folt B — W SRR AT AR A Bery KT .
23 BREMETR cDNA BAH B HE 55

K 7 345 19 cDNA 3 51 78 NCBI # it 17
Blast 4+ #7 & B0, B vi e E 2SR, —2h
FH B3 2 1 S0 R 30 D il 245 ) 3 (TR 1) . P A TR I B
A i T VP R S A R TR R . AR
b XA ] LR A AR ). 5 — 2B AR
AR 1 o WRHHE K., EAMIEEMEFEA
£14 Ras EFl-a- [l #1 EF1-o- Il 3 %5435 (& 2),
B MR e 2 5SaE S 4 5% E
LAY e, AR E BRI AsEFl-a 5
HEM NORK-TM BAHEAE

1 ETERMSFNLM RISSSTPTTP IFSNLLQPLR SPSRIFIFSI
41 SPSNRITSTL VNHQRKRGFR SGIVAMAASS [SVNKSEEEWR
81 JAVLSPEQFRI LRQKGIEYPG TGEYDKFEGE GVYSCAGCGT
121 |PLYXKSTTKEN SGCGWPAFFE GLPGAIXRTA DPDGRRIEIT
161 |CAACGGHLGE VFXGEGESTP TDERHCVNSI SLXFAHRNSS
201 =
J&] v 2 £ E IX AR 26 SelR 2544 3k, i 45 4 30 5 B R 1) Y ik 4L
P ARG St EL A 86 Y6 A TR IR i L 5 K o — b ok TR
A 87% WA P, In the figure the black box represents SelR

(structural) domain, this domain has a 86 % homology with a me-

thionine sulfoxide reductase in castor, while a 87% homology with
an unknown protein in soybean.
Bl ARaBRIRIRBELFT
Fig.1 The protein sequence of

methionine-R-sulfoxide reductase

41 :LQDVYKIGGI GTVPVGRVET GVIKPGMLVT FAPTGLTTEV
81 :KSVEMHHEAL PEALPGDNVG FNVKNVAVKD LKRGFVASNS

161 | VKFAELVIKI DRRSGKEIEK EPKFLKNGDA GYVKMIPTKP!
201 | MVRETEAEYP_PLGREAVRDM ROTAAYGVIK SYEKKDRIGA!
241 IRITKARAKEK *

Pl o (1 52 e 0 IR 2 D A X 88 3 3 AR R Ras  EFl-o- [I #1
EF1-o-13 45448 , The full,dotted and dashed box(region) re-
spectively represent the Ras, EFl-a-1 and EFl-a-lll structural
domains.

2 AsEFl-c BREEHF
Fig.2 The protein sequence of translation

elongation factor-1 alpha

MI12 1

2 3 4 M

5 6 7 8MI12

AN 3 AL A AD ik The three plasmids of
different mutanted fragments cloned in pGADT7 ; 1:pGADT7-
Ras; 2:pGADT7-EF1-a-1 5 3: pGADT7-EF1-o-1l ; B: 433l & A
2AHA IR A AD B The four plasmids of different two
fragments cloned in pGADT7; 1,5: AD-Ras+ EFl-a- Il + EF1-a-
Il;2,6:AD-Ras+EFl-a-1 ;3,7:AD- EFl-a- Il +EFl-a-1l;4,8:
AD-Ras+EF1l-o-Ill ; M:1 kb ladder; M12:Marker 12.

B3 AEEHEGEWIHETHE AD R EYI8IE
Fig.3 The enzymatic digestion of different

mutated fragments cloned in pGADT
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24 $BEH AsEFl-o 5iF{HE B NORK-TM E{E
B X 8 I T E

42 DU 7 E A 1 B BR BB pGADT7-AsEF1-a,
Ml B AHL09, AR 95 00 )3 T 75 2 19 AsEF1-a 5
5% 519, # ] PCR §7 84 41 % 4 AsEF1-a
1) Ras EF1-o [l #1 EF1-a- [l 3 A5 44385, 4% 343
B R AR pGADT? L, [RIBEAT 3 2 A 254 35
MG Ja 4 B g T 48Uk pGADTT7, & /Y1 (& 3)
AN 53 BT IE 8 ) 6 AL e B AH109 . 5 540 B8 ok 1F
AT/ 2 22, OF I 22 2% 6 10 -1 LB 1 1 75 1
(4,8 5), 4558 8% AsEFl-o A 52 1k
pGBKT7 &AM EAEH , W& 1 AsEF1-a« TH
BOEPE. 4 3 DGR AEAE I EF o [l 5
T NORK-TM HA7 W0 55 0 B AE . 76 45 0 380 3 %
HE)G EFl-a- 1 5 EFl-o- [ X &% Ras 5 EF1-o-l
o % 0 B 4 5 A S 1 R 5 1 IENORK-TM

VTR Bait S5 484K Prey

(pGBKT7)  (PGADTY) S
SD/-T-L-H-A

P53 sv40

lam sv40

NORK-TM Ras

o

Q
NORK-TM  EFl-a-II '
NORK-TM  EFl-o-II .
NORK-TM  ASEFl-a .
NORK-TM ~ Ras+EFI-a-1I ‘
NORK-TM  EF1-a-+EF1-o -1l [ J
NORK-TM  Ras+EF1-o-1I .

5

Fig.5

HAE, H 5 4 K AsEFl-« 0, B 1E 38 5 g &
(A 5) o I HED , 454938 EF1-o- [T 4R 1 AsEF1-«
5 NORK-TM H 7R /) G5 25 kg 380, 75 4k 2 A4~ 2%
F3, JUHJE Ras 5403808 21— & i 8 BIEH] .

VEUHRIR Bait  REWIARIK Prey B -1 FLIIY HIRIE M 075 16T 4

X-gal plate
(pGBKT7) (PGADT7) SD/-T-L-H-A
P53 sv40
lam sv40
NORK-TM AsEF1-a
BD AsEF1-a

4 $BE A AsEFl-o 5 NORK-TM B E E {8 BA 1 HE BR
Fig.4 Exclude false-positive test of interaction between
the protein AseF1-a and NORK-TM

B -1 FLK Tl JE 4 i 1 - Al

6 20 40 60 80
1 PLOBE A m S /U

B-galactosidase activity

BEXTHEEA LD - ETBEENE

The measurement of B-galactosidase activity (Miller Units) for the mutants interacting

with bait protein in the yeast two-hybrid system

3 i it

AHEFE ) 48 = 95 25 80 = K i (NORK) Ay
TM S5 3CREH . N =R O FH 2 AD cD-
NA CEP %515 5 NORK-TM & 4 M &5 1/E

FIH R AsEF1-a, NORK i il % W A 36 A4 3 &
C [ SRR TR TRT i 24 T R BT R BT ) Xt e ) R 3 2
MR B, AR NORK N2 5 T 45
PR 1) 2 32 AT 3ok 06T I BN A5 5 e 508 U IR L AR
NORK & [ 3 F 5 A5 40 )5 50 F8 DL 1 50 A6 A )
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HE T Z AEAE R AE H AT OC T 4598 52 o 1y Bk
DIRER ARG A B e, A 53t B 2 o i 2
S LA BLAE FH 0 58 8, ORI 9 AR B U0 B RN 43 BT 45
Je 2 VRV AE 2 A [ U R P R T REBL AR .

FLAZ A Y b B0 A ff 7 EFl-o 2% Ras,
EFl-o- Il f1 EFl-a-1ll 3 454938, " RE S 5 2 Fp 40
MiZhRE . EFl-o B T GTP B A B (RNA 5
AR BS54, 5 F% 20 M8 2 09 L3N &5 1A AR
FH S 76 A0 45 35 1 22 1) 2 800 B b & 7 G 58 0 1 AR
FHEO b v] B8 7E 41 B 4% F0 RN A i 8 T 0y T & 45 V) B
EFNY . Ras RIS H £ FE 15 515 5 M 4%
rh R B S T E OCAE T, (R BAE LE R A i 1 A
R A B AR S A ras R — 28
Ji 968 JE R A7 A0 R b, A 5 45 ol K TR U T 5
{18 240 B 3 5 Ak GRS B Ras 5 FLAR
R SR 0 & BA A ST . H A W LIEF -l 7]
LIS CCaMK # H A BEAEH , # CCaMK Jfiid Ca® il
CaM R H 7 X AL TS 5 Ca™ [/ 5%

WA, ARYE L EATIEEE A T 5 2 5 B iR A i A

(AsEFl-0) &5 T R SR F P 5 S i 5,

AW R R 2 B EAE P ] F AsEFl-o 5
WA NORK-TM fA7EA BAE R O H B ARG
2k A IR E 2 T AsEF1-a B EF1-o- [l %5 ¥ 58,
AsEF1-a T H A BES 5 NORK & M 5 i #2812 i
AR TGS R T B AR R R AR S BAR B A
B2 ST . B, BT LLE B4 F 9 O A
HAR(BIFO) #F 58 2 A~ B E & 1 76 240 M oy 19 2 e
7o 3 2 e 98 9 O B % FL B AF AE 2 AR E
20 M % 0 R A7, 3 o R 3R R R RNAT B R B 5%
HPr L 1 ASEF1-a 78 35 4 [ A0 ad 72 v 19 A2 9 2
Jrfg4

& % x W

(1] X, 45 ok, RE/VIE . %, 8 =98 AD-cDNA SUEM# K 55
ML£0%E F Lb AH VR ISR 2 [ g % 2 (). 3 A 9 2% 4. 2010,
50(12):1607-1612.

[2] AR s IR, A ik 22 56 T BKAR B 758 38 25 11 Pollux 5 81
FEAE AR K EFTA B9R B AE HL) ] A AR ll R 272441, 2012,
31(1):34-38.

[3] GILES E D, OLDROYD. ALLAN D J. Coordinating nodule
morphogenesis with rhizobial infection in Legumes[]]. Annu
Rev Plant Biol,2008,59:519-546.

(4] WA i AR eI, BEAE L 46, T ARS8 (5 5@ B 3 11 NSP1 5

NSP2 WA T AEHLT]. 48w Al K2 24, 2011, 30(2) - 132-
137.

[5] PERHALD A.ENDRE G,KEVEI Z,et al. Strategies to obtain
stable transgenic plants from non-embryogenic lines: comple-
mentation of the nnl mutation of the NORK gene in Medicago
sativa MN1008[J]. Plant Cell Rep,2006,25:799-806.

[6] GABRIELLA E,ATTILA K,ZOLTAN K, et al. A receptor
kinase gene regulating symbiotic nodule development[ J]. Na-
ture,2002,417:962-966.

[7] ZHU H,CHEN T,ZHU M,et al. A novel ARID DNA-binding
protein interacts with SymRK and is expressed during early
nodule development in Lotus japonicas[ ]]. Plant Physiology.,
2008,148:337-347.

[8] NUMATA O, KURASAWA Y,GONDA K, et al. Tetrahy-

mena elongation factor-lalpha is localized with calmodulin in

the division furrow [[J]. Journal of Biochemistry ( Tokyo),

2000,127(1) :51-56.

[9] CHEN E,PROESTOU G,BOURBEAU D, et al. Rapid up-reg-

ulation of peptide elongation factor EF-1 alpha protein levels is

an immediate early event during oxidative stress-induced apop-

tosis[J]. Experimental Cell Research,2000,259(1) :140-148.

[10] YUKSEL B,ABDUL R. Legume small GTPases and their role

in the establishment of symbiotic associations with Rhizobium

sppLJ]. Plant Signaling &. Behavior,2009,4(4) :257-260.

[11] AURIAC M C, TIMMERS A C J. Nodulation studies in the

model legume Medicago truncatula : advantages of using the

constitutive EF1 alpha promoter and limitations in detecting
fluorescent reporter proteins in nodule tissues[ J]. Molecular

Plant-Microbe Interactions,2007,20(9) :1040-1047.

[12] REHNER S A,BUCKLEY E. A Beauveria phyloggeny in-
ferred from nuclear ITS and EFl-alpha sequences:evidence for
cryptic diversification and links to Cordyceps teleomorphs[]].
Mycologia,2005,97(1) :84-98.

[13] SHEPHERD J C, WALLDORF U, HUG P, et al. Fruit flies

with additional expression of the elongation factor EF-1 alpha

live longer[ J]. PNAS,1989,86(19) :7520-7521.

[14] GONEN H,SMITH C E,SIEGEL N R, et al. Protein synthesis
elongation factor EF-1 alpha is essential for ubiquitin-depend-
ent degradation of certain N alpha-acetylated proteins and may
be substituted for by the bacterial elongation factor EF-Tu[ J].
PNAS,1994,91(16):7648-7652.

[15] CLORE A M,DANNENHOFFER ] M, LARKINS B A. EF-1
alpha is associated with a cytoskeletal network surrounding
protein bodies in maize endosperm cells[ J]. The Plant Cell,
1996,8(11):2003-2014.

[16] GLYNN N C,HARE M C.PARRY D W.et al. Phylogenetic a-

nalysis of EF-1 alpha gene sequences from isolates of Microdo-

chium nivale leads to elevation of varieties majus and nivale to

species status[ J]. Mycological Research,2005,109:872-880.



E EOT S B R UCER ST R O O S 11

[17] WANG W,POOVAIAH B W. Interaction of plant chimeric of eukaryotic elongation factor-1a[J]. The Journal of Biological

calcium/calmodulin-dependent protein kinase with a homolog Chemisyry,1999,274(17) :12001-12008.

Screening and identification of target proteins interacting with

NORK (nodulation receptor kinase) of Astragalus sinicus

WANG Ning LI Yi-xing LIU Yan CHEN Da-song LI You-guo

College of Life Science and Technology/State Key Laboratory of Agricultural Microbiology ,
Huazhong Agricultural University sWuhan 430070,China

Abstract The nodulation receptor kinase (NORK) of Astragalus sinicus mainly contains three
functional domains including repetitive sequences of the N-terminal leucine-rich domain (LRR) ,the cen-
tral transmembrane domain (TM), and the C-terminal kinase domain (PK), respectively. Using yeast
two-hybrid technique and TM domain as the bait protein,its interacting target proteins were screened
and identified. 41 original positive clones were obtained. After the inserted cDNA sequencing and Blast
analyses in the NCBI database,an interacting target protein with the same biological function as a trans-
lation elongation factor protein EFla was identified. The corresponding protein encoding gene was named
AsEF1-a. The further confirmed experiment showed that the key interacted domain of AsEF1-a protein
was located in the EF1-o-Ill. These results provide a fundamentally theoretical basis for future in-depth
study of the genes’ function and mechanism,and also provide novel information and material for estab-
lishing early root nodulation signaling network in legume plant.

Key words Astragalus sinicus ; NORK; EF1-a; protein interaction; yeast two-hybrid

(AL TRk E48)



