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                                                       TT                       VZV  
1        1 0         2 0         3 0         4 0         5 0         6 0         7 0         8 0

VZV                                     L           F                 F    G        V                            I     V STI       I   F     DD   Y A  DILL TYCN L   MTTVSCPANVITTTESDRIAGLFNIPAG IPTGN     EVCAHRC  DF KQIRS  NSL S Q          T NF 

HSV-1                                    L           F                 F    G        V                            M     L STI       L   F     D    Y V  DALL SYCN L   ............MAAPNRDPPGYRYAAA VPTGS     EVASHRR  DF SRVRS ANSL D E          T SL 

HSV-2                                    L           F                 F    G        V                            M     I STI       L   F     DE   Y V  DALL SYCN L   ............MAAPARDPPGYRYAAA VPTGS     EVASHRR  DF ARVRS  NSL D E          T SL 
PRV                                     L           F                 F    G        V                            I     I SNI       L   F     DD   Y A  DALL TYCS L   ......................MERPA. LPSGQ     EVHSHRA  DI KRFRS  NNL G E          T SL 
HCMV                                    L           F                 F    G        V                            V       T V       M         DD   Y I  EAI  TFCN L   ................MENWSALELLPK GIPTDF  H KTSAGEE  EALRIYYG  PER N H    F     R EW 

MCMV                                    L           F                 F    G        V                            L     L T I       M   F     DD   Y L  EAI  TYCN I   ...............MGENWTATELLPK DVPID   H KLSVGEE  NN RLYYG  PER N S    F     K EW 
EBV                                     L           F                 F    G        V                            L     L SNL       L   F      D     I  EVLL  Y N I   ..............MASNEGVENRPFPY TVDAD     RQSAAEG  HS DLLVGK AREAG K      V T A QY 
KSHV                                    L           F                 F    G        V                            L     L TQI       L   F      D     V  EALL  Y N V   ................MEATLEQRPFPY ATEAN     KESAADG  KS QLLLGK AREGS R      V T V EF 

  acc

                                                                         TT     VZV  
        9 0        1 0 0        1 1 0        1 2 0        1 3 0        1 4 0        1 5 0        1 6 0

VZV   FL   L        F  L     G   F    P  A                K                          R  E    VACI T   E   V D  IQ  VQ   I R  PHP        M     KR LSA F I    L LL         LG S    C K P  AY R  V   E  Q M   DG   VDQPVHNY V RIH  S   A A ASEA S  SNTYV
HSV-1  FL   L        F  L     G   F    P  A                K                          R  E    VACV T   E   M E RVQ  V    I R  PHP        M     RR LNA F L    I LL         LG S    C K P  AY N      E HQ L   DG   IEQPTHNY T IID  A   A S ATEA A  TGEAL

HSV-2  FL   L        F  L     G   F    P  A                K                          R  E    VACV T   E   M E RVQ  V    I R  PHP        M     RR LNA F L    I LL         LG S    C K P  AY N      E HQ L   DG   VEQPVHNY T VID  A   A S ATEA A  TGEAL
PRV   FL   L        F  L     G   F    P  A                K                          R  E    VACV T   E   V E  IQ  VQ   I R  PHP        M     RR LNA F I    L LI         LG S    C K P  SY A  T   E  Q M   DG   ADQPVHNY I RLD  S   A S AVEA G  SGENL
HCMV  FL   L        F  L     G   F    P  A                K                                  AA       D   L   KM   VQ   V    G P        V     K  ITI F L    L  L     Y  TSG A  AHAIK H  NK TT   L H  V R  SGA L TSRQTTIM T YSE SP   P E SAAC TY RET.F

MCMV  FL   L        F  L     G   F    P  A                K                                   A       D   M   KM   IQ   V    G P        V     K  ITI F I    L  L     T  GTA AT AHAIM H  NK TT   L Y  V R  TGA I TSRQTTVM S YSE SP   P E SAAC TH KET.F
EBV   FL   L        F  L     G   F    P  A                K                          R  E    V CV T   D   M D KIQ  IS   I H  GR         V     KH IS    L    L IL         TA A S  N E K  SR T      R  V T   GD  RPSKQRTFI V NCH  H  TEME SMLD E  HS..I
KSHV  FL   L        F  L     G   F    P  A                K                          K  E    AACV T   D   M D KIQ  IS   I H  GR         V     KH I A   L    I LL         TA A    N E K  RR I      K  M T   GD  RPNKQRQYI M ACN  H G EIE AAAD E  FA..E

  acc

                                                                                VZV  
       1 7 0        1 8 0        1 9 0        2 0 0        2 1 0          2 2 0        2 3 0         

VZV    T         A               ERG     L      APP                              K   D   I     I  I QMAR L   LD      ADQL  VLL K   L LL  I          LNRVAR  LL     RV G E DSSLR R  Q    N RTV  SF   T     G   E     S  SP NKFQPE..GH      AA  SDL R  
HSV-1   T         A               ERG     L      APP                              K   D   I     L  I QLAR V   L A     ADQM  VLL K   L LL  M        R ATRVAR  LV        G G SAHRQ R  Q    N QAV G F   T     H   E     A  LP QRYLDNG. L      AT  AEL RSF

HSV-2   T         A               ERG     L      APP                              K   D   I     L  I QLAR V   L A     ADQM  VLL K   L LL  M        R ATRVAR  LV        G G SLHRQ R  Q    N QAV G F   T     H   E     A  LP QRYLDNG. L      AT  AEL RSF
PRV    T         A               ERG     L      APP                              K   D   I     L  I QLAR V   LD      ADQM  VLM K   L LL           R A RVA   LV     RV G H SSAMR R  Q    N QAV  SF   T     R   E     S  APFTLYEG... L D   CAA  SEL R  
HCMV   T         A               ERG     L      APP                              K   E   L     V  M TVLR L   ADA     I S    LL K     VV  L          LNRI R  IL     KM G I DKILN E  H    A KNT   M   L H F QT  R    YF  QT VENATLARQA    Q SN  QSF A  

MCMV   T         A               ERG     L      APP                              K   E   L     A  V TVLR V   ADA     IDT   VLL H     VL  L        R ATRV R  IA     KM D L DKLLN D  N    A KNT   M   L   F R   R    CF  RT MEHGTIAR M    Q AN  QGF S  

EBV    T         A               ERG     L      APP                              K       V     V  V TVA  L   VDA     I TV  V L H   M IL  L        R  SK VK  LI     HLPE P EYAEY G  K   SA QFG   L   L N   S K R     F  QT ADP.TFTE GF  T  SD  AMF R  
KSHV   T         A               ERG     L      APP                              K       L     A  I TI   L   MDA     VDTV  V L H   V IL  L        R L KAVK  MV     HLKE P DFTEY G  K  TSA QFG   L   L     A K R     F  KT GDP.VYSE G K    SD  SMF A  

  acc

                                              TT                         .      VZV  
2 4 0        2 5 0             2 6 0        2 7 0        2 8 0         2 9 0        3 0 0         3 1 0  

VZV      F                                     T     G     GV   T                         FM R           LI   L  M      SVM              V   LVT   L   LLQ I   I DT ACADM   T HARE.....PR  SAY SD VSCTQP   VSRI HTNTR .RQ D      AT KRQ   G LQ. D  A 
HSV-1     F                                     T     G     GV   T                         FL K           AV   L  L      SVA              V   LVT   I   LLQ     V DT ACETS   G AGHR.....RE  EAW VD TTATQP   VPRL HADTR .RP D      AP KQR   SFLK. E  E 

HSV-2     F                                     T     G     GV   T                         FL K           AI   L  L      SVA              V   LVT   I   LLQ     V DT ACDTS   G AGHR.....RE  EAW VD TTATQP   VPRL HADTR .RP D      AA KQR   SFLK. E  E 

PRV      F                                     T     G     GV   T                         FL K           AV   L  L      SVA              V   LVT   V   LL  V   L DT ARDDT   T HERN.....KD  LDR SD VNCTAP   VARM HADTQ .RP D      AG RQR  HH LT. A  H 
HCMV     F                                     T     G     GV   T                          L R            V   L  L      SIL              V   MVS   V   IMS L   I    VLATL L N TRDR......DY LKF TR AEAATD   DNPT YTTSS .AK S      AN MQI   L SSH TKET 

MCMV     F                                     T     G     GV   T                          L R            L   L  L      SIL              L   IVS   V   LLN L   I  T VLATI L D SRDR......GQ TRY DM TDCVTE   DNPE YTVGG .ER A      HT VQA   A GGS RR G 
EBV      F                                     T     G     GV   T                         FL R           V       V      SVL              V    I    V   LLT L     DN ILEHS   D AENMGSGFSQY RSRLSEM AAVSGE   KGVS YTTAK GEP G  F V DN LRQ   F GE.EA  Q 

KSHV     F                                     T     G     GV   T                         FL K           VL      L      TV               V   L T   V   LMN L     ES MIEHS   D AELMTRGK.QY  TMLSDM AAVCED  FKGVS YTTAS .QQ A   E  DS MRR   L G..QV  A 

  acc

                                                                            TT  VZV  
      3 2 0        3 3 0        3 4 0        3 5 0        3 6 0        3 7 0        3 8 0        3 9 0  

VZV    P  Y   V    N VTA                                                         G      VT G   L G  L   L  GKAV   D    HLL                               V ADLV V DKLDV     EM  Q T      VM    RGM DVAR   DITDPNTLNIPSIPPQSNSDSTTAGLPVNAR P    I     
HSV-1   P  Y   V    N VTA                                                         G      VT G   L G  L   L  GKAV   D    HLL             D                 V ADLV I EKLDV     EM  N A      VM    RSL DVGR   EMQEEQ......L LNRQTLDELESAPQTTR R    S     

HSV-2   P  Y   V    N VTA                                                         G      VT G   L G  L   L  GKAV   D    HLL             E                 V ADLV I DRLDV     EM  N A      VM    RSL DVGR   DMQEEQ......L ANRETLDELESAPQTTR R    A     
PRV    P  Y   V    N VTA                                                         G      VT G   I    L   L  GKAV   D     LL             E                 V ADLV V DRLDV     EM  ANT      VM    SNM DVARY  GG........... PAPDDGKPVG....SAR R    V     

HCMV   P  Y   V    N VTA                                                         G      AT G   L P  A   I    IL        HL              D                 L MDVI L EK SA     NF  S E      SYHS  ADFNSYKA  T.SGQPHLPN.... SLSQAGAHSLT.....P S    R    T

MCMV   P  Y   V    N VTA                                                         G      AS G   L    A   I    IM        RI              E                   MDVL V ERLKT     KF  SKE      AHHA  ADFSQHAD  QQSSQKDLP..... SQFLDQRLTFT.....ETQ    K     
EBV    P  Y   V    N VTA                                                         G       S     V G  L   V  GRVM   E    RIV                               I A VI L  HAMG S  ASF  R E      SY    RTF HFMA   DSPEKAGST....KSDLPAVAAGVEDQPRVP S A  K  N  
KSHV   P  Y   V    N VTA                                                         G      A      V G  L   V  GRAM   E    RIV             E                 I A LV I DK SG  A ASY  R A      SY    RNF QFMA   DHPNALPSV.... GDKAALADGHDEIQRTR A S  K    F

  acc

     TT           TT                   TT                                       VZV  
      4 0 0        4 1 0        4 2 0        4 3 0        4 4 0         4 5 0        4 6 0        4 7 0

VZV     E L    Y  T    PL          P G                                               V L    R V             IDITF   M VF                       P    P  IF  NKD I   LT F  A E R  QA RVAY  IGN     IM     QANSMDRYTRHAGDFS.TVSEQD RQFP QG  FY   G LTQ  

HSV-1    E L    Y  T    PL          P G                                               I L    K I             MDLTF   L LF P               A     P    P  LF   KD     LS F  A E R  AA NVPY  VGA     VL     N .VMERFAAHAGDLVP PGHPD RAFP RQ  FWG  RQVLR  

HSV-2    E L    Y  T    PL          P G                                               V L    K I             MDLTF   L LF P               A     P    P  LF   KD     LS F  A E R  AA NVPY  VGA     VL     N .AMERFAAHAGDLVP PGHPE RAFP RQ  FWG  HQVLR  
PRV     E L    Y  T    PL          P G                                               V L    K V             LDVTF   L VF P                     P    P  V   NKD V   VT F  A E R  QA QVPY  VGN     VM     K .AADRYARHAGSFAPTPGLPD RTHP RA HFF   G PCH  
HCMV    E L    Y  T    PL          P G                                               V M    R V             VDLTF   V LY P               V          P  AY  NRD A   I  I  N R .  KN DTKD  ERN     FF     L ....EDRGYTTVESK KLNDTVRNAL TT  LL   R VQK D

MCMV    E L    Y  T    PL          P G                                               V L    K V             VELTF   V L  P               I          P  VY  NKD I   IS A  H R .  KN DVQD  ERD     YF    HV ....SGRAYSTAENK KLVDTAENQL TT  FY   R PQR  
EBV     E L    Y  T    PL          P G                                               V V    K M             M  SY   V LF P               I     P    P  AW  NK  L    N A  S Q .  ND QSPY  NRR QY  YF     M ....NPK..YTTSAA KMLDN TQQL VE  IV  NN LLAF 
KSHV    E L    Y  T    PL          P G                                               V I    R M             I  TY   V L  P               V     P        W  NK  V      A  S Q .  NE QFPC  NRR QY  FF    HL ....VPR..YSTSVS RGVES AIQS.TET VV  NN PLCFG

  acc

                                    TT                               TT         VZV  
       4 8 0        4 9 0        5 0 0          5 1 0        5 2 0        5 3 0          5 4 0       

VZV     A    CH                                                                          M TI    L      L  L              VY A                 W       H   V    L    LRD  G    SS LDVEAT VA RQQHLDR..QCYFG  V EGTEDTLDVQMGRFMET ADMMPH. PHW N.EH TILQ
HSV-1    A    CH                                                                          I TV  P L      V  L   P          AY A       A M       W  R    R   V    M    LEH  G     S MNVDAA GG NRD VEA..ANPYG  V AP.AGPA D QQLFLNA GQ LAHG VRW AEGQ TPEQ

HSV-2    A    CH                                                                          V TV  P L      V  V   P          AY A       A M       W  R    R   V    M    MEN  G     S MNIDAA GG NHD VEA..ANPYG  V AP.AGPG D QQRFLNA RQ LAHG VRW AECQ TAEQ
PRV     A    CH                                                                          M TL  P        L  L   P          AY A       V L       W       R   A    A    FEH  G     SFLDVDAT AA RQE AEV..QCAFG  V DARPDAL G MQRFLEE PGMMPV. PRW ..AP AADQ
HCMV    A    CH                                                                          L TL  P L      L      G          L            A       Y  R    R             FVD  K     V HEPAPC QAFTER PPS.EPAMQR LECRFQQEPMGG ARRIPHF RV REVP TVNEIKQDFVVTD

MCMV    A    CH                                                                          L TL  P I      L      G          L          A A       Y  R    R             HAE  K     A HDAGPC EAFAQA PPQGDDRVRA CRREFVREHM H TRRLVHF QA IDPP TANEAKHDFSTKE

EBV     A    CH                                                                          L  L  P L      L  L   P           Y L       M V       Y  K        A    L    LQN  KV    R HTPAHT NS NAA APR...DRRET S QHRRPNH N LVIVDEF DN YAAPVTDI LKCG PTED
KSHV    A    CH                                                                          L SI  P M      A  L               Y L       M L       Y  K        A    V    YQN  K     R HNPTQS QA NQAFPDP...DGGHG G RYEQTPN N FRTFHQY MG NVAFVPDV QKAL TTED

  acc

h1 h2 bA h3 bB bC bD

a1 a2 a3 

a4 bE bF a5 bG

bH a6 a7 bI bJ

bK bL h4 bM bN

h5 a8 a9 a10 a11 a12 

a 
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          .    TT                                                  ....         VZV  
 5 5 0         5 6 0        5 7 0        5 8 0        5 9 0        6 0 0        6 1 0            6 2 0  

VZV          L   E  P  D                           R   GN P  L P  F   R              FI P N       L   F FFV     D               AT  II   I      I  RD  G        L R    A S PR R.F  N A     APGDV LPGPQRPPEAMPTVN  L   N    VP C  S   C  ....TQLG G HT

HSV-1         L   E  P  D                           R   GN P  L P  F   R              FM P N       LH  F FFV     E               AT  VV   L      A  RDA G        V R    Q D AN A.L    A     GVADV LPGGDVPPAGPGEIQ  W   N    LA C  A      ....LELG G HA

HSV-2         L   E  P  D                           R   GN P  L P  F   R              FM P N       LH  F FFA     E               AT  VV   L      V  RDA G        V R    Q D AN A.L    A     GVADV LPGGEVPPAGPGAIQ  W   N    LA C  A      ....LELG G HA
PRV          L   E  P  D                           R   GN P  L P  F   R               L P N       LH  F FFV     D               A   II   I      V  RDA G        V R  L A G AD R.L    A     AP.EV VPGPFAVPQVMGQVR MP   N    LA C  D      ....FELS D HR
HCMV         L   E  P  D                           R   GN P  L P  F   R              F    N       LH  F F       E                T  IV   L         HEL          L     YKVG IT Y.T    F   THCQENS ...........TVALC P   I    DG A GP     TWEIMEHMR RPPP

MCMV         L   E  P  D                           R   GN P  L P  F   R              FA   N       LH  F F                        T  IM   L      A  HDL          V      KVD YL F.T    F   CFHTENGQ...........VRPLC P   V    EA A  D     AKQALELTK RAPE
EBV          L   E  P  D                           R   GN P  L P  F   R              FL P N       LH  Y  YI     E               A   LM   L      A   EA G        L H    H S YD LRL    L  I  GRDAG R..........ARHR VH   V    TP A  A Q    QQFETATS A VV
KSHV         L   E  P  D                           R   GN P  L P  F   R               L P S       VH  F FFV                     AT   M   I          E  G        M H  L H T HR LRL    F     HPCPGAR..........GSYR  H T V    QP A RE Q S  AQFDAVTN T VI

  acc

               TT                                                               VZV  
      6 3 0        6 4 0        6 5 0        6 6 0        6 7 0        6 8 0        6 9 0        7 0 0  

VZV                   YP   Y      HG    F                      F                        ATI AVK    D     IF MLEAVI  NE    A L LL  CI  YW QS  VA VNNF ML YI T LG G LP MTP   K   DTFE RA  T             RN C L R  TQ  RG  E  HR       H  M  T Y  N E  E
HSV-1                  YP   Y      HG    F                      F                        ATI AVR    D     VF LL AAI  SE    A A LV  CITSYW NT  AA VN Y LV YV T LG G LP MAP   A   GAFE RN  A     Q       HV C L R  VQ      N  RC     D S  S  V Y  . D  E

HSV-2                  YP   Y      HG    F                      F                        ATI AVR    D     VF LL AAI  SE    A A LV  CITSYW NT  AA VN Y LV YI T LG G LP MAP   A   GAFE RS  A     Q       HV C L R  TQ      N  RC     D S  S  V Y  . D  E
PRV                   YP   Y      HG    F                      F                        ATV AVR    D     VF IIEAVI  SE    A A LV  CIQSYW NT  AA VNNF MV YI T LG G LP LAP   A   GAFR AN  M             RT C L R  AQ      R  HN       Y  M  N Y  N E  E
HCMV                  YP   Y      HG    F                      F                         TL L K          L  LVDVLV  N     L    I  CI N F T   LV A SY LV  I   L  G LP DYEE  R F TTVTSPN  E C          ADA L IRAF AR  V M H RQL    H  A  TL AEH AD A  P

MCMV                  YP   Y      HG    F                      F                        ATL VLR    D     LF LIE LI          I LV  CVNNYW Q   LA ANSY MV  I T LG G V  GHE   Q   ASLT HQ  E      S    DPAA ETG E  TR      R RGL       D  RL A R  D A VP
EBV                   YP   Y      HG    F                      F                        A I  V     D      F VVEAMI   E    M V LV  CINTYW  S  LA VNSF MI FI   LG   I  D.Q V ET QDTAY TA  AF          F EK V N P  SL      ER GR       S  K  CRH  NNA SK
KSHV                  YP   Y      HG    F                      F                        LTI VI     D        VIEAMI  QE    M M LI   IQTYW NS  LA VNSY MV FI T MG G IP D.Q   D  QETAF PA  LFC           EK V N P  ALV     V  GK       H  R  C H  N S  K

  acc

                              TT            TT                    TT      TT    VZV  
      7 1 0        7 2 0        7 3 0        7 4 0        7 5 0        7 6 0        7 7 0        7 8 0  

VZV       Y                                     D     P                                    R LL  V AL   I    I               IL     I   LW    L             I        VCINI  D  QH R  RQT TDFT QGEGHNGETSEALNN  T DTF A I  DCDA IYRDEAARDRLPA RVSGRNGY
HSV-1      Y                                     D     P                                    R LV  V AL  LV    L    L          LM    LLP  VW    L             V        ECMAV  D  AH E  AQ  DDFT TGPE GGQAQAELNH  R PA    L  DCDA MRRAALDRHRDCR SAGG.HDP

HSV-2      Y                                     D     P                                    R LV  V AL  LV    L    L          LM    LLP  VW    L             I        ECMAV  D  AH E  AQ  DDFT PGPE GGQAQAELNH  R PA    L  DCDG MRHAALDRHRDCR DAGG.HEP
PRV       Y                                     D     P                                    K LL  V AL  LI    L    L          AL    LLP  IW    I             L        DCAAV  D  EH H  RR  GEFT PGDP GNQPQEELNH  A AT    L  DCDP LYRDGLA.ERLPE RVNG.AHF
HCMV      Y                                     D     P                                    R LV  L LV  I     L    L          AL    L P        V             A        QLLFH  N  AV R  TR SALPG NNGQ AEEPLSAYVN  H HR W  ......F THLPRNMEGVQVV DRQ....P

MCMV      Y                                     D     P                                    R LL     V        L    L          AL    L P        V             A        AAYTH  N  SITRF ARTCELTG N.GR CDEPLLAYVS  H PR W  ......F QALPRNANLVRVV DDV....P

EBV       Y                                     D     P                                    R I   L AL  AL         V          AL    LLP  AY                  I        EAYSM  K YGE I  EQ  MRLAGS.DV GDESVGQYVC  L PN    V  TDIFTHLLTVSDRAPQII GNEVYADT
KSHV      Y                                     D     P                                    R IL  L AL  AL         V          AL    LLP  AY                  I        EAHGH  K  GE I  EQ  LKLAGH.ET GRTPITHLVS  L PH    F  HDVFTDLMQKSSRQPIIK GDQNYDNP

  acc

            TT                                                                  VZV  
      7 9 0        8 0 0             8 1 0        8 2 0        8 3 0        8 4 0        8 5 0       

VZV                                                       K  Y    P       C  G         L                 I         VR           H   E  IL  IY YIVI A S      M V Y RL QA HFVDMAGHNFQRRDNVL HG.....RP  GDTGQGIPITP HDR WG  S          F RGSC T   R D  Y
HSV-1                                                      K  Y    P       C  G         AA                L         AR     A     H   D  V   IY YVMV A S  R   A V F RV VY  ACNVATADFNRNDGQL HN.....TQ  AAD.. ADDRP RGA WT HH          F RG C T   R D  Y

HSV-2                                                      K  Y    P       C  G         AA                L         AR     A     H   D  V   IY YVLV A S  R   A V F RV VY  ACNVATADFNRNDGRL HN.....TQ  AAD.. ADDRP RPA WT HH          F RG C T   R D  Y

PRV                                                       K  Y    P       C  G         IL                V         VR           H   E  VL  IY YAVV A S      M V Y RV QH  WVEMAQVNFRNVGGGL HN.....RP  NEN...QPLHP HDA WS  S          F RGNC T   R D  Y
HCMV                                                      K  Y    P       C  G          A                          A      L     R   D   L  VF   LI A T  R   L L    L LNP NIEARHHGVSDVPR..........LG MDADEP FVDDY ATD EWT Q    LC    M NN A G   NLKT L

MCMV                                                      K  Y    P       C  G         AA                          A      L     R   E  VA  VY   LV A    H   A L   HL LD  HIEERNPGTSDVAR..........MI MDQAEP FVDAR TSD EM  Q    LC    VLNN A G   NLK  L
EBV                                                       K  Y    P       C  G         A                 V          H     L            VL  IF YV L   T  H   L V F HV LA PQFIERVGNMDEMAAQF ALYGYRVNGD DHDFR HLGPYVDEGHAD  E      F  TC NA M G   D Q  A

KSHV                                                      K  Y    P       C  G          A                V          H     L            VL  LF YVLM V S  H   M V Y  V QNR TFINLRGRMEDLVNNL NIYQTRVNED DERHV DVAPLDENDYNP  E          C NG M G   D QN A

  acc

            TT      TT               TT TT TT                                   VZV  
 8 6 0        8 7 0                      8 8 0        8 9 0        9 0 0        9 1 0        9 2 0   

VZV                                                                        L           L                                 D    L     V  SL     N  L     AL      M  M EPA QAVIVPEIPADEEAPTTPE.............. PRHP HAHQL PN  NVYFH AH TVDGD  LT QEL GD A 
HSV-1                                                                       L           L                                 D    L     V  TV     N  V     AM      A  M EAT QNMVVPEITPGEDCPSDPVT............. PAHP HPANL AN  NAMFH GR VVDGP  LT QVL HN A 

HSV-2                                                                       L           L                                 D    L     V  TV     N  V     AM      A  M EAT QNMVVPEIAPGEECPSDPVT............. PAHP HPANL AN  NAMFH GR VVDGP  LT QVL HN A 
PRV                                                                        L           V                                 D    L     V  SL     N  V     AM      V  M EQL QTMVVPET..DEEVGTD................ PRHP HPRNL PN  NVLFH AC AVDAD  LI QET TN A 

HCMV                                                                       L           L                                            M   L     T        A       V  V EVD FYRPAFLLMPAATAVSTSGTTSKESTSGVTPEDSVAAQRQAVGE LTE VEDVA DAHTPLLQ CRE FLA QF G 

MCMV                                                                       L           L                                            L   L     T        AA      V  V EVK FYTKFFLTADPDSLTAG..............EEALTNN.....P LAA VRDVA DENVTANQ  EE FHL AH P 
EBV                                                                        L           L                                 D    L        TL        L     MI            QT AYNGPAFSHHFT..................RDE ILDN EN.....G  RDLLEISD RPTVG  RD SASFMTCPT
KSHV                                                                       L           L                                 D    L        TL        I     MI            LT TYNGPVFADVVN..................AQD ILLH EN.....G  KDILQAGD RPTVD  RV CTSFLTCPF

  acc

                                               TT                             ..VZV  
     9 3 0        9 4 0        9 5 0        9 6 0        9 7 0        9 8 0        9 9 0       1 0 0 0   

VZV             D                                           P                         TTAI V          A     R     L      M             FF  V     F     LASL          R    L SSAP AGAAT TTRNM IYDGA YHGLIM AYQAYDETIATGT  YP  VNPL ACPEH    RGMTNARR..

HSV-1            D                                           P                         TTAL   A        A     R     L      M             YF  L     F     VANA          R    LCS AP AGANT STTNM IFDGA HAGILL APQHLDHTIQNGD  YP  VHAL AGADH    PNFPPALR..

HSV-2            D                                           P                         TTAL   A        A     R     L      M             YF  L     F     VANA          R    LCS AP AGANT STANM IFDGA HAGVLL APQHLDHTIQNGE  YV  VHAL AGADH    PNFPPALR..
PRV             D                                           P                         TT L A V        V     R     L      M             FF  A     F     L  M          R  P L S AP AGMAT ATRDM THDGS HHGLLM AYQPNDATLLEGA  YP  VNAL ACADH GA RDVGAEVR..
HCMV            D                                           P                           VL V A                    V      V             Y   V     Y      A L          HVK  E R PL HAQRQGLP..DFISRQH LYNGCC VTAP....KTLIE SLP  FHRF SNPTIC A SDDIKRYVTE

MCMV            D                                           P                          QML I A                    V      M             Y   I     Y     AATA          NA   E R AL PAQRHGAPSAGFESLQH LYNGFC TTVP....KLLQE LTV  FHRF SDPGL    NHDIRVFLND
EBV             D                                           P                         T AV V V        A     K     V      A              F  I     Y     AATM          F R  R S DN VTQQL PNPAD RTEQT LVNGLV FAFSERTRAVTQCL HA  FHMF GDPRV    HQDVATFVMR
KSHV            D                                           P                         TQAA V          A     K     V      A              F  V     Y     AATL          V    R ITKR PAQSF THEYG DVAQT LVNGFG FAVADRSREAAETM YP  FNKL ADPLV    HPLLANYVTR

  acc

....                                                                            VZV  
          1 0 1 0       1 0 2 0       1 0 3 0       1 0 4 0       1 0 5 0       1 0 6 0       1 0 7 0       

VZV                             P                        K              HPG   T VR D          V  IP  L A      RQ V   V         LT  LL      TPI    QLR       A  V  Q  ....VLAKM PP  PF G NHHATI    AYH THSKSDFNT  YS  GGYF F   SLTH   TGF   I F      R
HSV-1                            P                        K              HPG   T VR D          V  VP  L A Y    RQ V   V         LT  LMA    ISPV    QLK  L   F   V  Q  ....DLSRQ PL  PA G N FSSI    VQH RESAAGENA  YA   GYF     ALHH   TG     GF      R

HSV-2                            P                        K              HPG   T VR D          V  VP  L A Y    RQ V   A         LT  LMA    MSPV    QLK  L   F   V  Q  ....DLARH PL  PA G N FSSI    VQH RESAAGENA  YA   GYF     ALYH   TG     GF      R
PRV                             P                        K              HPG   T VR D          V  VP  L A Y    RQ V   A         LS  LMA    MSPV    QLR  L   FA  V  Q  ....AAAQH PC  HF G N YATV    AQH AQSRADENT  YA   GYF     AFTH   RQ      L      R
HCMV                            P                        K              HPG   T VR D             LP      Y    RS               V   LAA    ISPV    Q K  I   FA  A  T  FPHYHRHDGGFP  TAFAHE HNWL   FSRYSATCPNVLHS M.T   MLY     SLVL T AH      L      T

MCMV                            P                        K              HPG   T VR D             L       Y    RT               V   LAI    MSPV      R  L   FA  V  T  FPQYQRCDGGFP SPIFAHE HHWH   FSCYSAACAHTLES L.T   MHH     SIAALS MG      L      T

EBV                             P                        K              HPG   T VR D          A   P  L A Y    RS M   A         IS  M A    MSPM    QAK  I    A  V  T  NPQ.QRAVE FNR EQ F E REWH    GKY AECLPSLVS  .G T MHI     AYIA   LK    V M      E
KSHV                            P                        K              HPG   T VR D          V  VP  L A Y    KS V   A         IS  MV     LS      QAK  M   FA  V  T  LPN.QRNAV FN  SN M E EEWH    AAY ASCQATPGA  .A  SMHQ   APSFIC   HR      M      E

  acc

h6 bO bP h7 h8 a13 

a14 a15 a16 a17 a18 

a19 a20 bQ a21 

bR bS a22 a23 bT a24 

a25 a26 h9 

bU h10 h11 bV bW bX h12 

a27 h13 h14 a28 a29 a30 bY
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          TT                                                                    VZV  
1 0 8 0       1 0 9 0       1 1 0 0        1 1 1 0       1 1 2 0       1 1 3 0       1 1 4 0       1 1 5 0      

VZV        L                                                 A       DMG   Q         FATEQL Y  RAS   FVGQ QV HHD     VNF LTQ    VDLGVGYT       L    T         F   G          AE   ESY    I  H   .AIGG   T   PRAH        AVCAT A RCPL    NTA NL FSR GV

HSV-1       L                                                 A       DMG   Q         FVTENV F  RAS   FLGQ QVARHE     VNF LTQ   NVDLGVGYT       V    T         Y   GA         SE   EAY    L      .TGGG   T   PRG         AVVAT T RNPV    NLP NF LGR  P

HSV-2       L                                                 A       DMG   Q         FVTENV F  RAS   FLGQ QVARHE     VNF LTQ   NVDLGVGYT       V    T         Y   GA         SE   EAY    L      .TGGG   T   PRG         AVAAT T RNPV    NLP NF LGR  P
PRV        L                                                 A       DMG   Q         FATENV F  KAS   FMGQ QVAR E     L   LTQ   NVDLGVGFT       L    T         F   GA         AE   ESY    M    T .SGGG HLQ   PRA         AAYAA A RAPV    NLP NL ATR  P
HCMV       L                                                 A       DMG   Q         F  D L Y  K      I N  IV KE      TY VTQ   TVDMGLGYT       V    T         F   PM  EV M   SG SCTSVI N P.  T  ERDIST  H   NIN         SNTCV Y NRVR    VRV DL RVF  N

MCMV       L                                                 A       DMG   Q         F TDTL Y  KAS    I T  IV KE       F VSQ   TVEMGLGY        L    S         F   PM  E      ST   TAVI N P.  T  DRDINTV H   NIN        GATTCT H RRVR    SRM DL QVF  H
EBV        L                                                 A       DMG   Q          LSENI F  RAS   FIGT NV RRE     VTF V     SID GL YS       V    T         F   PA I       SS   TSM    P  S   ARVDA   E HHEMA   T  S  STMTP R AAIT    IHT DF SVF  E
KSHV       L                                                 A       DMG   Q          L E I Y  RAS   FVG  SVVRRE     VTF IT    SL   LGYS       V    T         F   P  V A H   CS   TSM   LP      VRSDA   E  HEIA  HTA    SVIAP H AAIT    VHC DL MIF GD

  acc

                                                          TT           TT      TVZV  
 1 1 6 0       1 1 7 0          1 1 8 0       1 1 9 0       1 2 0 0       1 2 1 0       1 2 2 0       1 2 3 0   

VZV                                   G            GQ   CE    PV  D   F     PRGR           V   LR                 L IF         GI R        VA   S  L Y R   N    A   LPMLHDN TES  RITASGGR...LNPTEP P   GLRPATSA  A   ASV  F  M   T  Q   TAC      SGM 
HSV-1                                  G            GQ   CE    PV  D   F     PRGR           A  YLR  V A            V VF         GM H   A    IAT  S  V Y R   N    A   VPLLDNA AV   NA V GNR...LGPAQP P   CAQVPRRA  D   D V  F      T  N   RPC      AGG 

HSV-2                                  G            GQ   CE    PV  D   F     PRGR           A  YLR  V A            L VF         GM H   A    IAT     I Y R   N    A   VPLLDNA AV   NA V GNR...LGPAQP P   CAQVPRRA  D   D V  F     AT  N   RPC      AGG 
PRV                                   G            GQ   CE    PV  D   F     PRGR           A  YLR  V A            V VF         GL R        IAT  S  L Y R   N    A   VPMLDAD DD   RT N GNR...LAP... P   QMLPQVPA  A   QSV  F      V  A   RAC      AGE 
HCMV                                  G            GQ   CE    PV  D   F     PRGR           V  WIR  A V            M  F            H   A    ILT  T  V Y K   N    A   LVYRHDE DR   HA G ERPQLLDTETIS LT  SMSERNAAATV   K V  L      M  N   ITN      SCM 

MCMV                                  G            GQ   CE    PV  D   F     PRGR           V  WVR    A            I  F          L H   A    ILT  S  L F R   N        LVYRNED DA   QATG RRTEVLDSEAIS LT  RKTDKGGPA L   R T  V      A  E   YPN     SSSM 
EBV                                   G            GQ   CE    PV  D   F     PRGR           V  YIK  V A              L          GL H   A    IVT  T  V Y     S    A   VAFGNQQ ND   AK G QRNGTLLRDPRT.Y A MTNVNGAP  C   Q T  I      A  A  QKSN      ACV 
KSHV                                  G            GQ   CE    PV  D   F     PRGR           L  YIK  A V              A          GL H   A    I T  T  V Y     N    A   VAYQDRQ HD   MK G QTGPPGNRMDHVGY A VPRCENLP  S   L T  I P    S  A  QTPS      ACV 

  acc

T   TT                  TT                                                      VZV  
    1 2 4 0        1 2 5 0       1 2 6 0       1 2 7 0       1 2 8 0         1 2 9 0       1 3 0 0          

VZV                 DH   D       T NPW SQ     D  YN              SPC   F           L        D I  IMF                  A  K S G  L    Y   L G   IY     F T  EV        YMGDRDA . EA     TQS VAYTDRA L       H Y  R   GT N.. T ASP     FK   PA  NTNCNT D
HSV-1                DH   D       T NPW SQ     D  YN              SPC   F           L        D V  LMY                  A  R S G LL    YH  L G   V      F T  DIA   R   YAGDKEG . TA     GQS PSRAFAA A       F Y      GA  .. N ASP L   FK   SA   AKH C E

HSV-2                DH   D       T NPW SQ     D  YN              SPC   F           L        D V  LMY                  A  R S G LL    YH  L G   V      F T  DI    R   YAGDKEG . IA     GQS PARPFAA A       F Y      GA  .. N ASP L   FK   AA  TAKH C E
PRV                 DH   D       T NPW SQ     D  YN              SPC   F           L             LMF                  A  R S    L    Y   M G   AY     F T  EAV   R   HGE.......EG     SHA PAHPHRA A       H YA R   GQ N.. S ..P     FK   PA   AKS G A
HCMV                DH   D       T NPW SQ     D  YN              SPC   F           L        E A  AIY                  A        VL     R  L      Y     Y N  EII   K   GVDPYDT A TK     REA AQ.TFAA H      AGCLS     TRH ER GYNSKF    AQ   TE   AAN T F

MCMV                DH   D       T NPW SQ     D  YN              SPC   F           L        D A   LY                     R S G VI     R  L      Y     F T  DII   K   GVDPYDE A LTT    TSP PQ.TFVS N   G   G L      TRN EK GHNPSF    AQ   TD   NAN T F

EBV                 DH   D       T NPW SQ     D  YN              SPC   F           L        E A  LIY                  A    S G IM    YR  A P   LY     F N  ELL   R   SCENYNQ V EG     SRP AAYEYRS V      LG L      SS  QT V G..     RA   KE   RNN G Y
KSHV                DH   D       T NPW SQ     D  YN              SPC   F           L        E A  LLY                  A  R S G VL    FR  A P   MY     F    DIM   R   SCDAYSN S ER     SIP PAYECRS N       G L      IT  QT L G..     RQ  HKE   RYN G Y

  acc

                          TT                                                    VZV  
1 3 1 0       1 3 2 0         1 3 3 0       1 3 4 0       1 3 5 0       1 3 6 0          1 3 7 0       1 3 8 0     

VZV                       Q     G       PC   QEA                            H   Y    RLL E    A     S  TE  F        M      L    YP    S  AML T            E    Q LI D   M AKAV S..QS TD  Y  KRPP STE TQD  G F     PLCS DA   R AHAG...ETGAD V LA    R 
HSV-1                      Q     G       PC   QEA                            H   Y    RLI E    V    AT  SD  F        LVE    L    YP    S  ALL S            E  F Q LV D   V TGSA S..T  AA  V  KRPP CRE   D  G F     LTCA DP   R ARNG...EAHAR T  A    Y 

HSV-2                      Q     G       PC   QEA                            H   Y    RLI E    V    AT  SD  F        LVE    L    YP    S  ALL S            E  F Q LI D   V TGSA S..T  AA  V  KRPP CRE   D  G F     ITCA DP   R ARDG...EAHAR T  T    Y 

PRV                       Q     G       PC   QEA                            H   Y    RLI D    A     S   E  F        LVE    L    YP    S  ALL T            E  F Q LI D   A TGAA S..PT .NG Y  KRPV AGE   D  A F     PLCA DS   R PLG........A E  A    R 
HCMV                      Q     G       PC   QEA                            H   Y    K I E    A    I   TD  Y        LIE    L     P    T  ALM T            E  F N VV E T D YLLR K.DC RGD  T  VCVE TEQ   N  R T   L ILST TL   E KLKGGAGAFATS T  G    G 

MCMV                      Q     G       PC   QEA                            H   Y    K V E         I   TD  Y        IVE               T  ALM S            E  Y N  I E T E YLNRSQ.DC HGE  L  ICVE TNS   K  RFL   LTQHTG TQ   E QLKG.TSKLGLD T  G  S G 
EBV                       Q     G       PC   QEA                            H   Y     MV E    L    AT  TE  F         LE         FP    S  ALI                 Y   II EN  N YSQR GGHP  SN  V  VVIA TDVF  Q  SFL     ALSA SR   DEFMSV...KQTHAPI  GH   E 

KSHV                      Q     G       PC   QEA                            H   Y     LV E    L    AT  TD  Y         LD    M    YP    S  VML                   Q LI ET  N YSAR AGAP  ST  L  VVVN TDVF  Q  H L     TLAA HR   DEYMSN...KQTHAPV MG    E 

  acc

                                                                                VZV  
  1 3 9 0                                                                           

VZV    P                                                                             A  LR  L                                                                         S   GC PLPR....                                                                
HSV-1   P                                                                             A  LK  A                                                                         S   GL L.......                                                                

HSV-2   P                                                                             A  LK                                                                            S   GLSL.......                                                                
PRV    P                                                                                LK                                                                           ES   GCFQHASA...                                                                

HCMV   P                                                                             I  L   M                                                                         I  QQS LFNS....                                                                

MCMV   P                                                                                L   I                                                                        TI  QQS LFNS....                                                                
EBV    P                                                                             V  VR  L                                                                         A   RI KFGNKVVF                                                                
KSHV   P                                                                             V  MK  L                                                                         A   RL KLGNKVVY                                                                

  acc

bZ bA bB bC bD bE bF bG h15 

a31 bH bI h16 

a32 a33 a34 h17 

h18 a35 bJ bK
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b 
SCP 
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c 
Tri1 



 

 

 

Supplementary Figure 1. Structure-based sequence alignment of representative 

herpesvirus capsid proteins MCP (a), SCP (b), Tri1 (c) and Tri2 (d). 

Espript1 representation of a structure-based sequence alignment of the capsid proteins MCP, 

SCP, Tri1 and Tri2 of VZV, HSV-1, HSV-2, PRV, HCMV, MCMV, EBV and KSHV (GenBank 

accession no. AB097933.1, JQ780693.1, JN561323.2, JF797219.1, GU937742.2, GU305914.1, 

V01555.2 and GQ994935.1, respectively). Secondary structure elements and relative 

accessibility are indicated above and below the sequences, respectively. Positions forming 

intermolecular disulfide bonds in HSV (Tri1 C266 and Tri2B C298) and KSHV (Tri2A C212 and 

Tri2B C222) are highlighted as orange and blue triangles, respectively. 

d 
Tri2 



 

 

Supplementary reference 

1. Robert, X. & Gouet, P. Deciphering key features in protein structures with the new 

ENDscript server. Nucleic Acids Res. 42, W320-324 (2014). 


