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RacGAPs il ROP6 IS & A EAE . 8 GST H:HL Tk
W FE T SDS-PAGE I 4 8 (A) , il HRP 1K /9 #i His 0941
R BEAT S BEENSE (B) . 1. GST-Beads-GAP1 454 His-ROP6“" 2
F; 2. GST-Beads-GAP3 %% & HissROP6“A & [ ; 3. GST-Beads-
GST %54 His-ROP6%A & H; 4. Beads %5 & His-ROP6* % 5
5. His-ROP6A % 1. In witro protein-protein interaction assay
between RacGAPs and ROP6. Proteins pull-down by GST-Beads
were separated on SDS-PAGE (A) and immunoblotted with HRP-
conjugated anti-His antibody (B). 1. GST-Beads-GAP1 plus His-
ROP6" protein; 2.GST-Beads-GAP3 plus His-ROP6%A protein;
3. GST-Beads-GST plus His-ROP6CA protein; 4. Beads plus His-
ROP6 protein; 5: HissROP6A protein.

B 1 RacGAP1.RacGAP3 5§ ROP6* &S EBHEIEA
Fig.1 Interaction of RacGAP1 and RacGAP3
with ROP6°* in vitro
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RacGAP1(A) il RacGAP3(B)#:F M. loti MR AT G I kK, ATPase f NS X B, The expression patterns of RacGAP1
(A) and RacGAP 3(B) were investigated by quantitative RT-PCR before and after M. loti inoculation. AT Pase was used as an internal

control.
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Fig.2 Expression of RacGAP1 and RacGAP3 in roots after rhizobial infection
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: GUS were stained for GUS reporter activity. A,B,C:RacGAP1;D,E,F.:RacGAP3.
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Fig.3 Expression detection of RacGAP1 and RacGAP 3 genes in root nodules
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@ RacGAP1Pro *+ GUS/RacGAP3Pro :: GUS ST, 2% 1 4~ 3 kb i) RacGAP1/RacGAP3 3 i3 21 F Rl & GUS it X ; i@
i GUS Qe a5 1LY B T RacGAPsPro ++ GUS 9% 153 A.B.C: RacGAP1;D.E.F:RacGAP3. Constructing RacGAP1Pro :
GUS/RacGAP3Pro :: GUS contained a 3 kb RacGAP1/RacGAP3 gene promoter fused to the GUS coding region. Transgenic hairy
roots expressing RacGAPsPro + GUS were stained for GUS reporter activity. A,B ,C:RacGAP1;D,E,F:RacGAP3.
4 RacGAPs EEEREMMRFEE R RIX
Fig.4 Expression of RacGAPs in root hair and lateral root primordia
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Primers:F&R F/P2 F/R F/p2
M1 2 34 5 67 89 1011 1213 14 1516 17 18 19 20 21 22 2324 WT

F/R “ o (- —d b [ [ - [ oo

AKEFTHBIYLE ; B. RacGAP1 RASAN) PCR %58 , 17 B2 A1k, 27 R4i B C.RacGAP3 %781 PCR % % , Uk i 5.8.9.
10,13,15.18,19.,20,21.23 J24li &M, WkiH 2.4.7.12,14,17.22. 24 B4 &1, Wil 1.3.6.11.16 & B A A1 WT. B A RIS I M.

DL2000 marker, A.Position of primers for identification; B.Identification of RacGAP1 mutant by PCR; 1% was heterozygote and 2%

was homozygote;C.Identification of RacGAP 3 mutant by PCR; Line 5,8,9,10,13,15,18,19,20,21 and 23 were homozygotes; Line 2,
4,7,12,14,17,22 and 24 were heterozygotes and line 1,3,6,11,16 were wild type; WT: Wild type as control; M; DL2000 marker.
B 5 RacGAPs REFHMEE
Fig.5 Identification of RacGAPs mutant
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M. loti #IE T 3 F /G 0454, A.Phenotype of RacGAP1 mutant and wild type(Scale bars is 1 cm); B.The number of nodules were

collected 3 weeks after M. loti inoculation and there was no significant difference between RacGAP 1 mutant and wild type; C.The number

of nodules were collected 3 weeks after M. loti inoculation and there was no significant difference between RacGAP3 mutant and wild

type.
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Fig.6 Nodulation phenotypes of RacGAPs mutant
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Characterization of small GTPase activating protein
and isolation of mutant in Lotus japonicas

HUANG Bei ZHOU Siyu LI Rong ZHANG Zhongming

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

Abstract Two genes (RacGAP1 and RacGAP3) in Lotus japonicus were identified to explore the
function of small GTPase activating protein during symbiotic process. Results of pull-down assay showed
that both RacGAP1 and RacGAP3 are able to interact with ROP6“*, The result of analyzing transcrip-
tion showed that RacGAP1 and RacGAP 3 were expressed mainly in vascular system of roots and down-
regulated expressed after being inoculated with Mesorhizobium loti. Promoters of the two genes were
fused with GUS reporter and separately transferred into L. japonicus by hair roots transformation. The
results showed that RacGAP 3 was expressed in lateral root primordia and nodule primordia, but there
was no expression of RacGAP1 in both primordia. RacGAP1 and RacGAP3 LORE1 insertion mutant
didn’t show any defects about nodulation. However, homozygous plants of RacGAP1 exhibited severe
defects in reproduction with withered flowers and fewer pods in comparison with the wild-type. It is indi-
cated that RacGAP1 may be involved in flower development and RacGAP3 may negatively regulate the
early symbiotic process in L. japonicus.

Keywords Lotus japonicas; RacGAPs protein; early symbiotic process; nodulation
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