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Table 1 Primers of interest genes
Interest gene Primer Sequence(5'—3") From the site of interest genes
VP2 P1 GCCGGATCCATGGGGGATTCTGAA 1bp—~
P3 GCCGAATTCTTATTCGCTATCACT <—750bp
Pc GTGGATCCATGTTCGCTTTCAGTACG 280 bp—~
Py CGAGGATCCATGTCTGCATATGATGAC 55 bp—~
Pr GTGGATCCATGAGACGCGGCGGTGAA 613 bp—~
Ps GAGAATTCTTATACGTTCTCGTTCCC —579bp
PF CCTCTAGAAAGCTTGCCACCATGGTGAGCA 1bp—
EGFP-mut2
PR CCTCTAGATTAGGATCCCTTGTACAGCTCG <720bp
*2 FEMEWEGFP 5FFE VP22 B/ & RiLHIK
Table 2 Expression vectors of EGFP-VP22 fragments fusion protein
Group Vectors Size of fragment Group Vectors Size of fragment
A pEGFP — F pEGFP-CVP22M 94-193aa
B pEGFP-GVP22 249aa H pEGFP-CVP22N 1-193aa
C pEGFP-CVP22 243aa 1 pEGFP-CVP22S 19-193aa
D pEGFP-CVP22C 94-249aa J pT-EGFP-VP2 —
E pEGFP-CVP22T 207-249aa K pGVIR 243aa
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Fig. 1 Immuno-fluorescence assay on COS-1 cells transfected with
pVP22 plasmid. COS-1 cells transfected by pVP22 DNA were fixed by
acetone for 5min (A), by methanol(B), by formaldehyde (C), by ace-
tone/ethanol (D), or by 100% ethanol (E); COS-1 cells transfected with
pcDNA3.1 plasmid wasn’t stained by VP22 antibody (F).
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Fig.2 EGFP-VP22 recombinants fluorescence in COS-1 (20><). In COS-1 cells PI=48h, EGFP-VP22 translocates into cell nuclei and ac-
cumulated around the nucleus rim (A), binds with centrosome (B) and appearing as two spots (C), or multiple spots binding with nucleus
membrane (D, E), associates with mitotic nuclear membrane (f), VP22 associates with inter-membrane and accumulate in the cytoplasm (G),
Nuclear localization of ~ EGFP-VP22N (PI=48h)(H), EGFP-VP22M diffused in the cytoplsam as VP22T (L), EGFP-VP22S binding with

nuclear membrane and microtubule (J) the same as localization of EGFP-VP22C (K), EGFP (M) diffused in whole cells while pT-EGFP-VP2
(N) diffused in the cytoplasm.
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Fig. 3 Spread of VP22 in PBS solution. COS-1 cells were trans-
fected with pEGFP-VP22 before (Al) or after fixation, which
strained with anti-actin antibody or Rodamine labeling anti-mouse
I1gG (A2). The fixed COS-1 cells had been soaked in the PBS solu-
tion for 6h (B1) and strained with Rodamine labeling anti-mouse
IgG. (B2).
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VP22C ) Fig. 4 VP22 intercellular trafficking. In the methanol-fixed
EGFP-CVP22M COS-1 cells transfected with pEGFP-CVI988 VP22 plasmid (A) or
pEGFP-GA VP22 (1), we found EGFP-VP22 could spread a small
VP22C ; CVP22S scare of surrounding cells after rehydration; pEGFP-VP2 was as a

VP22C control, the fluorescence remained in fixed cells as in live ones (B);
’ pEGFP-VP22N was used, resulting that VP22N could translocate
; CVP22T EGFP into the nuclei of the surrounding cells (C); under 592nm or
630nm laser, we found that in the cells expressed EGFP-VP22 and
> s RFP, the nuclei of other cells in the monolayer could be detected
. pEGFP-GVP22 (D-3); EGFP-VP22C (E), EGFP-VP22M (F), EGFP-VP22S (G), or
EGFP-VP22T (H); pEGFP transfection for control, which showed
; VP22C , that the fluorescence was diffusely in cytoplasm (K).
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Fig. 5 Transfection of pVP22 and truncated VP22 plasmids with
AVP22C staining (PI=48h). pVP22 plasmid was transfected into COS-1
cells at a dose of lug, stained with AVP22C antibody and restained
with Rodamine labeling anti-mouse IgG, which resulted in VP22 could
be spread into all the nuclei of the monolayer (A), pEGFP-VP22M
plasmid operated as the protocol above, resulting VP22M was most
localized in the cytoplasm (B), COS-1 cells transfected with
pEGFP-VP22N plasmid showed that the same pattern with the wild
length protein (C), EGFP-VP22T were mainly in the cytoplasm (D),
EGFP-VP22S fusion protein were almost binding the mictotubule
network and the nuclear membrane (E), the similar pattern was in the
COS-1 transfected with EGFP-VP22C (F).
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The N1~18 Terminus of Marek’s Disease Virus VP22 Is Essential for Protein Transduction

Hongjun Chen'?, Aijian Qin'", Cuiping Song?, Chenfei Zhang', Xufang Deng'

(‘Jiangsu Animal Preventive Medicine Key Lab, Yangzhou University, China 225009)
(* Shanghai Veterinary Research Institute, Chinese Academy of Agricultural Sciences, Shanghai 200232, China)

Abstract: We previously showed some differences in Marek’s disease virus (MDV) VP22 gene between virulent
and avirulent strains, in the deletion from 201aa to 206aa, namely **’ TKSERT>*. In this study, VP22 genes were
amplified from strains: CVI988/Rispens and GA. And then the fragments were subcloned into pcDNA3.1/zeo(+),
respectively, which were co-expressed with an enhancer green fluorescent protein (EGFP) after transfection into
COS-1 cells. As with both human herpesvirus 1 and bovine herpesvirus 1 VP22-EGFP fusion proteins, the sub-
cellular localization of the three MDV EGFP-VP22 products revealed few differences, which bind to microtubules
and nucleus membrane, and then to heterochromatin. In addition, VP22s also bind to centrosomes and in-
ter-membrane. During mitosis, EGFP-VP22s bind to sister chromatids, but dissociates from the centrosomes and
the microtubules of the mitotic spindle. In truncated fragments’ transfection experiments, stained with the specific
monoclonal antibody against VP22, it concluded that the full length of VP22 was required for protein transduction,
and N1-18aa was essential to VP22 translocating from cytoplasm to nucleus as a potential nucleus localization site
in the absence of other viral factors in MDV-1.

Keywords: Marek’s disease virus, CVI988/Rispens, VP22, protein transduction
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