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MATKNQFYQISFALVLCLGLWAFQVSSRYLQDASMHERHEQWMARYGKVYKDLQEKEKRF 60
MATKNQFYQVSFALVLCLGLWAFQVSSRTLQDABMOERHEQWMARYGRVYKDLQEKEKRF 60

NIFQENVKYIEASNNAGNKPYKLGVNQFTDLTNKEFIATRNKFKGHMSSSITRTTTFKYE 120
SIFKENVNYIEASNNAGNKPYKLGVNQFADLTNEEFIATRNKFKGHMSSSITRTTTFKYE 120

NVTAPSTVDWRQEGAVTPVKNQGTCGCCWAFSAVAATEGIHKLSTGNLVSLSEQELVDCD 180
NVTAPSTVDWRQEGAVTPVKNQGTCGCCWAFSAVAATEGIHKLSTGNLVSLSEQELVDCD 180

TSGADQGCQGGLMDDAFKFIIQNGGLNTEAQYPYQGVDGTCNTNEEVTHVATITGYEDVP 240
TSGADQGCQGGLMDDAFKFIIQNGGLNTEAQYPYQGVDGTCNTNEEATHVATITGYEDVP 240

v
SNNEQALQQAVANQPISVAIDASGSDFQNYQSGVFTGSCGTQLDHGVAVVGYGVSDDGTK 300
SNNEQALQQAVANQPISTIAIDASGSDFQNYQSGVFTGSCGTQLDHGVAVVGYGVSDDGTK 300

vy
YWLVKNSWGEDWGEEGYIRMQRDVEAPEGLCGIAMQPSYPTA 342
YWLVKNSWGADWGEEGYIRMQRDVDAPEGLCGLAMQPSYPTA 342

Peptidase_C1A

zyme active domain was marked with a single line.

Rz 1 LiCyplB#n LiCypsB M- M EME AT ST
Table 1 Cysteine protease activity of LjCyplB and LjCyp5B

B 1 Cyps EEWBLR D REWDH
Fig.1 Phylogenetic and structure analysis of Cyps protein
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B 2 LjCypl # LjCyp5 #E B BkIR FHIR X
Fig.2 Expression of LjCypl and LjCyp5 in Lotus japonicas
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Fig.3 Analysis of expression of Cyplpro :: GUS and Cyp5pro :: GUS in transgenic hairy roots of Lotus japonicus
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Analysis of cysteine protease expression during nodule

senescence in Lotus japonicus

XU Zeyuan GOU Honglan DUAN Liujian ZHANG Zhongming

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

Abstract In order to explore the correlation between cysteine proteases and the senescence of deter-
minate nodules,LjCyp1 and LjCyp5,associated with root nodule senescence were identified from Lotus
japonicus by sequence alignment analysis with cysteine protease AsNOD{32. The protein sequence and
structure showed that the homology of LjCypl and LjCyp5 was as high as 96.2% , both of which con-
tained two typical cysteine protease domains and vacuolar localization signal peptides, belonging to the
papain family. In witro enzyme activity assays showed that both proteins had cysteine protease activity.
Real-time PCR and histochemical localization analysis showed that two protease genes were mainly ex-
pressed in mature and aged root nodules. The results indicated that LjCyp1l and LjCyp5 cysteine prote-
ases may play an important role during nodule senescence in Lotus japonicus.

Keywords Lotus japonicus; cysteine protease; nodule senescence; symbiotic nitrogen fixation
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