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ORF9p (homologous to HSV-1 VP22) is a VZV tegument protein essential for the viral replication. We have shown that ORF9p co-
immunoprecipitates with the cellular clathrine Adaptor Protein-1 (AP-1) complex and have identified the leucine 231 as important for this
interaction. The mutation of this residue strongly impairs the virus replication in MRC-5 cells and in a 3D-skin model. These observations

suggest that the interaction between ORF9p and AP-1 is important for VZV replication and envelopment. In this context, the role of the
ORF9p/AP-1 complex in the secondary envelopment has been further investigated.
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ORF9p is part of the AP-1 complex in infected cells

The gamma subunit of the AP-1 complex was 5 ORF9p Leucine 231 is important for viral infectivity in a 3D-skin model

Immunoprecipitated from cellular extracts of WT VZV- . . . . . o
Precip Human primary keratinocytes were allowed to divide and differentiate at the air-liquid interface

on top of a collagen matrix during four days. ORF9-WT-V5 and ORF9-L2131A-V5 VZV Iinfected
MRC5 were then layered on the epithelial cells and skin-rafts were processed 6 days later. One

iInfected MeWo cells and the presence of ORF9p, AP1y and
AP1pu1l subunits was verified by western blotting.

raft for each infection was embeded in paraffin and series of successive sections were analyzed.

2 Tyr—based motifs, Di-leucine motifs Tyr-based motifs: NPXY or| YXXO|(D=I;L;V)

and acidic clusters are known to be Di-Leu motifs: DXXLL or{[D/E]XXXL[L/1]

Important for the interaction with AP-1 Acidic clusters

Such motifs are present In
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ORF9p’s sequence

ORF9p harbors two tyrosine-

based motifs (in green), two di-

Homology Region
leucine motifs (in orange) and an

acidic cluster (in red).

6 The two di-leucine motifs of ORF9p are conserved among alphaherpesviruses
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The primary sequence of 27 homologous VP22 were aligned with Vector NTi program
Invitrogen. Only the region containing the two di-leucine motifs is shown. Yellow: identical
residues; Blue: conserved residues.

2 W == 0 0 W, APy The di-leucine motifs are conserved in 11 and 20 herpesviruses respectively.
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HHV1 (197) NERVECAAMGRLABMBARMAAVOREWBMSRERTDEDPLNEEEG I T TR VIEVCE G KN DERANELVNPDVVQDVDAATAT

HHV2 (197) NERVECEA AMGCRTLABTHARTALVORNWBMSRPHTDEDLNERRD I. T T VEEVACES S K N CRANELVNPDAAQDVDATARARA

Leporid alphaherpesvirus 4 (33) NERVELCSA

- e= == e AP “] CeHV-16 (189) NERTECAL
CeHV-1 (194) NKRTECAR

Fruit bat alphaherpesvirus 1 (198) NERTECAA

Macropodid alphaherpesvirus 1 (159) INERVECAL

Herpesvirus ateles type 1 (199) NERIFCAL
InDUtS IP Prv (172) NERIECAL

C ORF9p Leucine 231 is important for the EHV1 (198) NENVECAR
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L231A WT Equid alphaherpesvirus 9 (199)

: - - Equid alphaherpesvirus 8 (199) INENVECAL
Interaction with the AP-1 complex Erva
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SEVARALYARRAAVERWBAAQPLTDEDLNDERD AT NERVIENACHS 5 S5 N FRAMFELVASTRGGGGDGLAGE
CGEMARTERARRBAAAQEWBLSHPRNDEELNDERGATNEEE TMCEGCLNEVIPRANELISPEVAQEADADVERG
GEMARATHARMABAAQEWEBLSHPRNDEELNDERGATNEEE TMEEGCLNEVIPRANELISPEVAQDADVGVERG
GEMAAKHAROBAAKEWEMSNPONDEELNTERGA T NERIEACHE O D PRANDLVTGACPEPESTSRTP
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BHV1 (169) NRT IECEANALVARE YARQAAASVWDSDBPKSNERLDRMIK SAATRT LVCEGSGLLRAANDI LAARAQRPAARGSTS
: - - - - - Bubaline alphaherpesvirus 1 (173) NRTIECEANS LMARE YARQAAASVWDSDBPKCNERL DRMEK SAATIRI LVCEGAGLLRAANDI LAARAQRPAVPAPAG
' The interaction with AP-1 is not |mpa|red Bovine alphaherpesvirus 5 (171) NRT IECEAN S LVAAE YARQAAASVWDSDPPKCNERL DRMLK SAAIRI LVCEGAGLLRAANDILATRAQRPAAPAPAG
. : : Canid alphaherpesvirus 1 (164) NENVECEAVRECASKHEATEARSSIWDLNRPPQSNEELEKFL GLGIMKTANTPFSCGQKTADDVKFKS
when the acidic domain (A), the Leucine FeHV-1 (231) NKN IECGAMAKFAERHAADAAAS IWDMERP SNNDELERBLK KAVIRVIVEEG LNELE TANNVQSSAVQASPCVSKTM
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VZV (177) NERVECEAMERMAAMOBOKRAEAAWNSNEEPRNNAE L DRENT GE VRIS H B G L N JAANEADLGEGASVSKERGHNR

PSHV1 (163) NRSAEVQANSVTAMAQGELAARAAWEKYKPRNNEPLEKEV /ASNIASAIRNGQPITHEDLL
(B). However, the interaction is lost when ILTV (146) NRSABVQANMSVTAMAQEE LAAREVHWBVTKPRTNRELRDMVRELEZTE I INPGESEWSVATSVARAIKEGTPITEELL

Testudinid herpesvirus 3 (129) NRSVYLNAVRSWARTRAGASALLEWEEEK PRNNKELAEELEATRFRVE I DEGVREFKTAEKLLLQETKVETEKLGGE
Leucine 231 is mutated (C). GaHV2 (115) NORMEGGAVATHAQ YEA Y oGALABWRQDEPRTNEEL DAFEE REVEKEE 1 o cP NEMGEAETCARKLLEESGLSQGNE
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i - 215 or the Tyr—based motifs are mutated CeHV-99 (180) NKRVECEAIRRIARAQAQRAAEAAWSSNEPRNNAELDRELRGTVVRITVEREGLNEIRVANDLELGGKPDR-KQSTAR

MDV2 (113) NERIEBCGCAMAAMAQYHRAYRGALSEWRRNAPRTNAELEEFEARA IRKEE [ QEGAN AEREACTRELSEESGLSPDMG

MeHV-1 (155) NQHVEGCAMAAMARYBAFRGALABRWNKERPRTDEDLEDFEN RAVVEKVEMREGP Y AESCTQRFMEETGLGSADN

Anatid herpesvirus 1 (132) NERIECEAIGANAAHQGRLAAAARWBRESPRNNEFSLDAREE TAMVKETVCEG LE TANEYTKAHSDELSGQTPROQ
Consensus (232) NKRVFCAAVSRVAA HA AARAAALWDL PPRTNEELD LL| AA - L ANELL

CONCLUSIONS & PERSPECTIVES:

) ORF9p interacts with the cellular AP-1 complex and the leucine 231 is important for this interaction

1 VZV-ORF9-L231A presents a strong growth defect compared to the wild type and the mutants of the other potential interaction motifs
1 VZV-ORF9-L231A’s growth defect is confirmed in vivo in a 3D-skin model

1 The two di-Leucine motifs are conserved among the Alphaherpesviruses, suggesting that ORF9p/AP-1 interaction might be conserved

] Are there other viral proteins in the AP-1/ORF9p complex? Is ORF9p important for their incorporation in this complex?
J How is the AP-1/ORF9p complex involved in VZV secondary egress?
. Do the ORF9p homologs interact with the AP-1 complex?
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