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Analysis of the interaction modes of Jatropha curcas ribosome-inactivating
proteins Curcin and Curcin C with adenosine and adenine

DENG Yu-Shan, XU Ying
(Key Laboratory of Bio-Resources and Eco-Environment Ministry of Education,

College of Life Sciences, Sichuan University, Chengdu 610065, China)

Abstract: Jatropha curcas ribosome-inactivating proteins Curcin and Curcin C have N-glycosidase activi-
ty, but their in vitro translation inhibition ability is significantly different, which implies that there are
also differences in the N-glycosidase activity of the two proteins. In order to explore the structural basis
for this difference, this study used trRosetta to predict the tertiary structure of the two proteins, and e-
valuates the quality of the predicted tertiary structure model through PROCHECK and Qmean. The
structure of adenine and adenosine was optimized by Chem3D, and the amino acid composition of Curcin
and Curcin C active site was predicted by UCSF Chimera. Finally, AutoDock was used for molecular doc-

king to predict the interaction of two protein model with adenine and adenosine. The docking results

YrRE B E]: 2022-01-04

EEWH: HEARFFAELSTH O H 4S5 :31870315)

TEE BN XBFAZ997—), T, BUK, BEFRIAA, B-EmrseAd, #5580 m k9 s 8 2% . E-mail: dengyushan19971021@out-
look. com

BIEE . 4%, Email: xuying@scu. edu. cn

046004-1



% 59 % )l K FFRCH RAF RO % 42

showed that the interaction modes between the two proteins and adenine were similar, but the key amino
acid Arg of Curcin did not participate in the interaction with the ligand. In addition, the binding energy
of Curcin C to adenine and adenosine is lower than that of Curcin, and the difference between the binding
energy of Curcin C to adenosine and adenine is also higher than that of Curcin. This result implies that
the difference in activity between Curcin and Curcin C is related to the structural features at the active
site, and the key amino acid Arg in Curcin C is closer to the binding sites of adenine and adenosine. This
will lead to lower binding energy between Curcin C and the substrate, which is more conducive to the
catalytic reaction,

Keywords: Jatropha curcas; Ribosome-inactivating protein; Structure prediction; Molecular docking; A-

denosine; Adenine
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(a) Stereo ribbon diagram of superposition of C atoms of ri-
cin with Curcin; (b) stereo ribbon diagram of superposition of C
atoms of ricin with Curcin C
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Schematic of the interaction between Curcin, Curcin C and adenine, adenosine

(a)Schematic of the interaction between Curcin and adenine; (b) schematic of the interaction between Curcin C and adenine; (¢) sche-
matic of the interaction between curcin and adenosine; (d) schematic of the interaction between Curcin C and adenosine
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