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Study on Pathogenesis of Chinese Hot-Spot Mutation in Wilson Disease with
CCC2 Gene Destructed Yeast Cells

FENG Yan-qging, LI Xun-hua, GUO Ning, LIANG Xiu-ling, HUANG Fan, WANG Ying, CHEN Xi
(Department of Neurology, The First Affiliated Hospital, SUN Yat-sen University, Guangzhou 510080, China)

Abstract: Objective To study the pathogenesis of Chinese WD hot-spot mutation-Arg778Leu, and to explore
the molecular mechanism of Wilson disease at protein level. Methods To clone the full length of WD cDNA with
RT-PCR and TOPO-TA clone techniques, using this as a template we prepared the Arg778Leu with USE site-
directed mutagenesis technique. We used the functional complementation assay, expressed the normal and mutated
ATP7B in CCC2 yeasts and studied the function of Arg778Leu. Results We successfully cloned the full-length WD
cDNA, and constructed ATP7B mutants-Arg778Leu which was the hot-spot mutations of ATP7B in Chinese patients.
CCC2 destructed yeast grew well in the SD medium lacking copper, iron and leucine under the condition that normal
ATP7B was expressed in the yeasts, but grew slowly in the same medium with Arg778Leu mutant protein
expression. Conclusion Our experiment confirms that CCC2 yeast is a quite good model to analyze the function of
ATP7B, normal ATP7B can completely complement the function of Ccc2p to deliver copper. The complementation
assay shows Arg778Leu can only partly complement the function of Ccc2 protein, demonstrating the mutation is
disease-causing.
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Fig.2 Expression of ATP7B in CCC2 yeast tested by
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Lane 1: high-level expression in CCC2 yeast cells with pMA91-

ATP7B; Lane 2: low-level expression in CCC2 yeast cells with
reconstructed pMA92-ATP7B; M: marker
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1 CCC2 Aso
Table 1 Agp and growth rates of CCC2 yeast at 5 time points when transformed with different plasmids (n=5)
Yeast Axo/10° Growth rate(%)
3h 6 h 12 h 18 h 24 h
1.CCC2+pMA92 1.240.2 1.3+0.2 1.940.3 2.3+0.5 3.310.1 2.1+0.1
2.CCC2+pMA91+ATP7B 2.4+04 5.8+0.5 3.20x1.4 176.3£4.6 987.9£10.9 12.5+1.8
3.CCC2+pMA92+ATP7B 2.3+0.2 5.7+0.8 28.3+3.3 151.3+£5.7 758.8+£7.6 12.0+2.1
4.CCC2+pMA92+778M 1.5+0.2 2.2+0.3 4.8+1.1 10.6+2.8 23.3+3.0 5.7+0.1
Pair-wise comparison of growth rate, group 2,3 were greater than group 4, and group 4 was greater than group 1, P< 0.05
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Fig.3 Activities of oxidase 3.2 Argrr8leu
Lanel: YPH252 had a little oxidase activity; Lane 2: CCC2 mu-
tated yeast had the strongest oxidase activity; Lane 3: Normal 8 27
ATP7B can completely complement the function of CCC2 protein, , 21 ,
and this lane showed a little oxidase activity as lane 1; Lane 4: The 8 ATP7B 2
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