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W ke LyjDELLA1 #1 LiDELLA3 343 5 44
# pGADT7-LjDELLA1 f1 pGADT7-LjDELLA3
Ak, BT E KR LjIPN2 7615 18 # & pGBKT7
b FEEERE R HLA A O I L BOK IPN2 P
3 IPN2(1~178 aa) Fl IPN2(106~358 aa)2 Bt .4
S AE il e B 3 3K R pGBKT7-LjIPN 2™ F
pGBKT7-LjIPN 2" i ¥y £ 1 2 (A 14 25 3ok il 1)
Bk CEO1AD, [6 BF, 48 5 ¥ LiDELLAL,
LiDELLA 3% # % pPCAMBIA 1301 # 4k I, 4% 51

AR F R AR B BE IS0 IE . kol 1.3.4 42 B102E pGBKT7-LjIPN 218 pGADT7-LjDELLA1,pGADT7-LjDELLA3 &) EcoR 1 FlI
Sal 1 XUEEYI4E R ;3K 2. pGBKT7-LjIPN 2538 ) Nde | Fl Sal 1 WU Y4558 s M: DL2000 DNA marker, B.BiFC 28 /4 () i U] % 31 .
I 1~ 4 4% & pCAMBIA1301-eYFPN-LjDELLAL, pCAMBIA1301-eYFPe-LjDELLA1, pCAMBIA1301-eYFPy-LjDELLA3,
pCAMBIA1301-eYFPc-LiDELLA3 [ Kpn 1 1 Sal 1 SV 255 ;M 1 kb DNA marker, A.Digestion of yeast expression plasmid. Lane
1,3, 4: pGBKT7-L;jIPN 2", pGADT7-LjDELLA1, pGADT7-LjDELLA3 digested with EcoR | and Sal | ; Lane 2: pGBKT7-
LjIPN 2196358 digested with Nde | and Sal | ; M:DL2000 DNA marker. B. Digestion of BiFC plasmid.,Lane 1-4: pCAMBIA1301-eYFPx-
LjDELLA1,pCAMBIA1301-eYFP¢-LjDELLA1,pCAMBIA1301-eYFPx-LiDELLA3, pCAMBIA1301-eYFP¢-LjDELLA3 digested with

Kpn 1 and Sal I ; M:1 kb DNA marker .
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Identification of plasmid in yeast expression and BiFC system
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38 )G s 1E SD/— Trp — Leu— His — Ade A9 ft I #R
AR A K, BB IPN2 Ay N-di 2 C-% 48 A fE 5
DELLAs M EAEM (K 2A), FIH BIFC &4, IR
DELLA1.DELLA3 43515 IPN2 ey il 5L it J,
TR 3R i DR A0 A 28 R0 5 3 A O (A
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FERERE X 2% 38 A BIFC B ) 25 5 — 1 vf
AE 7 T B T 3R 3K 10 28 1 i 2 1E A 5 kR B I At A

IPN 2352
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Bright field

AFERERE AT DELLAs 55 IPN2V8 J IPN2OO35S [l (A B4R AT . K 347 DELLAT.DELLAZ DELLAS #JRE (Y B bk 73 51 Al &5 A7
TPN2!78 (TPN2106398 5 45 FOR () B MR 38 1 A7 1 28 A4 3] — A% 1R 8% ) R 1 A T SD/— Trp— Leu Il SD/— Trp— Leu— His— Ade i 5%
B FAAC, p53/SVAO il Lam/SVA0 215 433 A5 Sy B % FRAN BT 4 IR . B 00 s i v 3 K 20 M vP @ id BIFC AR S I 2 19 J5 1) 1) A+
HAEM . ¥ DELLAl-eYFPc,DELLA3-eYFPc 43 Al IPN2-e YFP~ i S 40 B i B ] LA ZR 3] YFP 2606, A7)0 100 pm. A. Inter-
actions between DELLAs and IPN2'178 or IPN2!%6358 were detected in yeast. Among them, DELLAI to 3 were fused to pGADT?7 as tar-

get plasmid,and IPN2"178 ,JPN2196358 were fused to pGBKT7 as bait plasmid. The bait plasmid in Y187 strain.the target plasmid in the
AH109 strain,the diploid yeast obtained by sexually mating grew on media with SD/— Trp— Leu and SD/— Trp-Leu— His— Ade. The

combination of p53/SV40 and Lam/SV40 were used as positive control and negative control. B.Detection of protein-protein interactions

in N. benthamiana leaf epidermal cells by BiFC. YFP fluorescence of leaves co-transformed with DELLAL, DELLA3-eYFPcand IPN2-

eYFPy. Scale bars=100 pm.
2
Fig.2

IPN2 #1 DELLAs 918 EERA
Interactions between IPN2 and DELLAs
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TEE T ,DELLA /E R 3N Fhefs 5 NSP2  BiFC 458 78 ., DELLA1 .DELLA2 .DELLAS3 4%
HAE I P AR MM E R T . S TEE S I NSP2 SR b 0 Bk B S B AT DA 7R B 2 i
B W b S 75 #BAE AE [5) B A9 48 T ML . A B RE S0 P9 40 A% o I 25 2] 58 5 (E3B) L Ut B H A B4 i
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Fluorescence Bright field Merged

IPN2-YFP,
DELLA1-YFP,

IPN2-YFP,
B DELLA2-YFP,

IPN2-YFP,
DELLA3-YFP,

. .c
AJERE P KT DELLAs 5 NSP2 [\ (9t EAET . % &4 DELLAL.DELLA2 .DELLA3 I FR: () Bk 43 31 5 & A NSP2 17 18 5t i
F) T b 3 o A e A T A B AR B RE 3R A T SD/ — Trp— Leu Ml SD/— Trp— Leu— His— Ade B8535 3 2B K, p53/SV40 Hl Lam/
SVA0 AL 43 AE Sy BH 1 ek SRR BF %o . B AE AR B i R 3R B A0 i op il s BiFC B2 AR R W 2R 5 R A9 A AR . % DELLAl-eYFPc,

DELLAZ2-eYFPc,DELLA3-eYFPc 435 5 NSP2-e YFPx 7 G100 R0t 5 w7 LA 42 5] YFP %¢5%, #%/RK 100 pm, A. Interactions be-
tween DELLAs and NSP2 were detected in yeast. Among them, DELLAI to DELLA3 were fused to pGADT7 as target plasmid, and

NSP2 was fused to pGBKT7 as bait plasmid. The bait plasmid in Y187 strain,the target plasmid in the AH109 strain, the diploid yeast
obtained by sexually mating grew on media with SD/— Trp— Leu and SD/—Trp— Leu— His— Ade. The combination of p53/SV40 and
Lam/SV40 were used as positive control and negative control. B.Detection of protein-protein interactions in N. benthamiana leaf epidermal
cells by BiFC. YFP fluorescence of leaves co-transformed with NSP2-eYFPy and DELLA1-eYFPc, DELLA2-eYFP¢ or DELLA3-eYFPc. Scale
bars=100 pm.
3 DELLAs #1 NSP2 EIM#E{EH
Fig.3 Interactions between NSPZ and DELLAs
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e kAR DELLA2 dE47 BB WAL 28 S0, 45
REIR, 0 E 2 A E W E KA s R AT DLAE
SD/—Trp— Leu— His— Ade fF 4 |4 K, i 5
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Fluorescence Bright field
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DELLA2-YFPN DELLAI-YFPN
CYCLOPS-YFP, CYCLOPS-YFP,

AFERERE PRI CYCLOPS 5 DELLA2 MM EAEH . ¥ &4 CYCLOPS ¥ TR ) 1 4k 23 51 A& A DELLA2 5 5 5k 1 1 4k il i
AR ) A A B 3% A T SD/— Trp— Leu f1 SD/— Trp— Leu— His— Ade B} F75 14E K, p53/SV40 Fll Lam/SV40 14
A3 A g FF P F B R 5 e X B B M B B 3 B A b 3 i BIFC g AR I 8 1 5 A A9 AR AR A . 4% DELLA1-eYFPy, DELLA2-
eYFPn 435 Al CYCLOPS-e YFPc i Gt S B0 5 7] LAWER 3 YFP 906, 8RR 100 pm., A. The interaction between CYCLOPS and
DELLA2 was detected in yeast. DELLA2 was fused to pGADT7 as a target plasmid,and CYCLOPS was fused to pGBKT7 as a bait

plasmid. The bait plasmid in Y187 strain,the target plasmid in the AH109 strain, the diploid yeast obtained by sexually mating grew on
media with SD/— Trp— Leu and SD/— Trp— Leu— His— Ade. The combination of p53/SV40 and Lam/SV40 were used as positive con-

trol and negative control. B. Detection of protein-protein interactions in N. benthamiana leaf epidermal cells by BiFC. YFP fluorescence

of leaves co-transformed with DELLA1-eYFPy,DELLA2-eYFPy and CYCLOPS- eYFPc. Scale bars=100 pm.
4 CYCLOPS #1 DELLAs W E{EA
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Identification of interaction between transcription factors involved

in initiation of nodulation in Lotus japonicus

FAN Yugian

XIAO Aifang ZHANG Zhongming

State Key Laboratory of Agricultural Microbiology/College of Life Science & Technology s

Huazhong Agricultural University sWuhan 430070,China

Abstract

Yeast two-hybrid assay and bimolecular fluorescence complementation assay (BiFC) were

performed to identify the interaction of these transcription factors IPN2,NSP2,CYCLOPS,and DELLA
involved in regulating the expression of the symbiotic gene during nodulation in the model legume Lotus
japonicus. The results showed that Lotus DELLA interacted with IPN2,NSP2,and CYCLOPS, indica-

ting that IPN2 and DELLA may form a large protein complex to regulate the spatial-temporal expression

of the nodule inception gene in legumes.

Keywords

molecular fluorescence complementation(BiFC)

Lotus japonicus; transcription factor; nodule inception (NIN); yeast two-hybrid; bi-

(AL R E48)



