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{+) 1 algaac get cte caa gaa gat act cca coc gga cca tea acg gig e agg cea ceaaca

NM:IMNALQ EDTP PGPS TVFRPPT

61 agttea cgg cog ttg gaa acc cct cac tge aga gag ate cgg alt ggl ate get gga ait
208 S RPLETPHCRETIRIGIAGI

121 aca ate act cta teg cig lgl gge tge gog aat get ege get cee acg cla aga tet gea
4TI TLSLCG CANARAPTILREA

181 act geg gac aat tea gaa age act ggt tte aag aat gig cog gac tg agg acc gal caa
6l TADNSESTGFKNYPDLRTDZQ

241 cec aag cct cce teg ang aag cga tec tge gac cec tee gag tac agg gla age gag cta
8 P[K PP SKKRS|CDPSEYRYV SEL

301 aaa gaa'age ttg alt ace act act coe age Cga coe oga ace gea aga agg cgl ala aga
](]IKESLITTTP{S RPRTARRRIH

361 ctg taa
121 L STOP C X4

Fig. 1 Amino acid sequence and nucleotide sequence of vp3 gene
121 amino acids in total including 21 basic amino acids ( black characters)
which points to the sites where the fragments of the gene was deleted from

two basic amino acid regions ( characters within frames 1 ).
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Fig. 2 VP3 s nuclear localization function

The follow ing cell strains transfected by pEGFP-N1 or pEGFP-C1 show green fluorescence all over the eytosol (a) ~ (e). When transfected by

pEGFP-Cl-vp3, the follow ing cell strains show green fluorescence aggregates in the nuclear (f) ~ (j). These mean VP3 has the nuclear localization

function. Smmu7221 transfected by pEGFP-N1 (a) and pEGFP-Clvp3 (f): HepG2 transfected by pEGFP-C1 (b) and pEGFP-Cl-vp3 (g): HTC

transfected by pEGFP-N1 (¢) and pEGFP-Cl-vp3 (h): 293 transfected by pEGFP-CI1 (d) and pEGFP-Cl-vp3 (i): W2 transfected hy
pEGFP-CI (e) and pEGFP-Cl-vp3 (j). E.= 495 nm (200 ).
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Fig. 3 VP3 nuclear localization sequence and VP3 s function
of nuclear localization

Smmu7721 transfected by pEGFP-C1-vp3-d2, shows green fluorescence

all over the eytosol (a), Smmu7721 (b) and HepG2 ( ¢) transfected by

pEGFPCl-vp3 NLS show green fluorescence aggregate in the nuclear

mainly. These results mean that the region of two basic amino acids is

VP3 s nuclear localization sequence. E,= 495 nm (200x ).
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Fig. 4 Deletion of a part of VP3 nuclear localization sequence

Smmu7721 (a), HepG2 (b), HTC (¢) transfected by pEGFP-CI-

vp3-dl show green fluorescence all over the eytosol. This result means

the region of basic amino acids of VP3s C end is very important to
VP3 s nuclear localization.
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Fig. 5 Evidence of apoptosis inducing function of VP3
Untransfected Smmu7721 cells stained by PI, show complete nuclear (a).
Smmu7721 cells being transfected by pIRES EGFP-vp3 (b). pCkneo p53
(). stained by PI, show apoptosis like bodies. E.= 495 nm (200x ).
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Sequence length: 121

Fig. 6 Prediction of the secondary structure of VP3

e coil, h: ahelix, e: B-sheet.
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The Relationship Between Chicken Anemia Virus s VP3
Protein Sequence and Its Nuclear Localization Function’

TAO Ye, ZHANG Jing Pu™
( Institute of Develop mental Biology, The Chinese Academy of Sciences, Beijing 100080, China)

Abstract

express the fusion protein of enhanced green fluorescence protein (EGFP) and VP3 in eukaryotic cells, was

Chicken anemia virus (CAV) encodes a small protein, VP3. A fusion gene construct which can

transfected into five cell lines, human hepatoma cell strain Smmu7721, HepG2, rat hepatoma cell strain HT C,
human embryo kidney cell stain 293 and mouse fibroblast cell stain W2. The green fluoresence was observed
within the nuclei of the strains. While the control plasmid, which can express only enhanced green fluorescence
protein in eukaryotic cells, was transfected into these cell strains, the green fluorescence was observed around
the whole cytosol. This means that VP3 has the function of nuclear localization in these cell strains. After the
analysis of the amino acid sequence of VP3, a domain of the amino acid sequence of the protein that has the
character of nuclear localization sequences ( NLS) was found. Deletion of this domain from VP3 led to the
deprivation of nuclear location in human hepatoma cell strain Smmu7721. This domain was subcloned and fused
to EGFP. The fusion gene construct was transfected to human hepatoma cell strains. The green fluorescence
could be seen again to locate mainly in the nuclei. Deletion of the basic amino acids region near the C end of VP3
also led to the deprivation of nuclear location. The prediction of the secondary structure of VP3 shows that the
basic amino acid region near the C end can form a B-sheet. This means that the basic amino acids region near the
C end is very important for VP3 nuclear localization. The domain maybe the NLS of VP3. After a vector that
could only express VP3 was transfected into Smmu7721 and stained the cells with propidium iodide ( PI), the
primary evidence of VP3 inducing apoptosis was obtained.
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