I BREBIRAEL (RF) AT

Y4 b AH T LR O RRGEHH EEERERE o 2T

The Mechanisms of Immune Evasion by Guinea Pig
Cytomegalovirus

5B —

2020 £






H-X

T B e e et ee ettt ettt et r et et 1
F1m PpHEAVALRDOT ) ARG ICEED RGP EIRLESE (LT OHEE ........ 6
(] S oo 6
52 i RS S0y A S 6
25 3 i B e e e oo et et ns 8
54 i e, 16
B2 EE  GPCMV GP38. L D T oo e, 17
51 T S e e 17
552 i RS 0Ny A 18
5 3 ffi B e e e e e et 27
54 e, 38
B 3B GPCMV GPL10. L DB T oo e 41
51 B S oo s 41
552 i RIS . TR TT T oo, 42
55 3 Hi B ettt 45
5 4 i s 56
o N G = S 58
B oo ettt ettt e et e e et e e et e et 60
L TR oo e ettt ettt et r et e et er et r e er e 61
B B e s 66






F i

. ¥4 F Ay 4L LR (CMV) IZ20nT

U A N X ZHIRFEL

A PAATBTA VA (CMV) 1, ~VRRAT7ANVZE B ~ 22y 4 L 2HiE
VAT, pHERDH ICJET 2% 2 A8 DNA VA LR TH B, 7 A4 NZKTDEREITH 200
nm & ~AVRATANAFHCBEWTRARKTHY . VANVARKFIZTVANRT ) LW
W BETHED X v AN EERTHEIAN TR, TANAER VA0 e GH T4
NARFREOZBEORERECH L2 v_u—7 A7 Fezyv_u—7OMICFE
TELXVYNIEHTHLT VAV P2 OBEEINTW B[],

CMV 13 FBHIRE, BRHEZHMAC, I PN A, ERRAIAE (RSP~ m 7 7 —)
75 EMRIA AR eI LRt RA BT 5, 20— T, METECD DS
(L L LT X > THABEEICHEIS L TE 72 CMV 13850 TE W iE ERr R 2 5
H. b b CMV (HCMV) (Tt b LAt OBIC IS L 721,

BRI L OO HE

HCMV WG D% xS PIciiE 2 2, RIS v AV ZART % & TIRPHER & D2
fil, & 2 WITIRFLIC X o TR U, ATER BRI KGL T 5, 2 ofthlk
QUREEg & L C. MR o EEE RS R0 Wil - MR fEAE 7 & D R ARG b R I T
W,

HE, HEREOE TS HOMV BYYEARIET 2 2 L i3fTd 5, —77. &
HRRE IC & 2 AR AE R E  AIDS BE ClE, PIERE 2 IR L Ty 4 v 20
G bic X o Tk, IR, MR R CoEERFELZET 270, BRLEMEL
5,

CMV BHIEN K E CHEH I NS S 5 —2> oM id, HIFICESEL 7= CMV 24
AN L CRIBICERERET 22 L10h b, TPETIE, FERE CMV EZEIT 300
AN 1T ANDEIGTRI Y, FECHELTI TR T, F, BEROK 3 E R
HAITL 0 PRI 752 & oD BT 22 B PR AEIR (24%) 3 X O P AL 7 & o BEERIEIR T L
DEE (10%) ZfEo THAET 32], & bic, HAEREERMECTH - 2R 0H 1
H|2SEFNE: O HERE L RE I FEEN 7 & O AN BREE 2 BAET 5 [3].

PVEGE U 72 3L R 2 OBEUEIC D 72 D IRCHEE P IC 7 A Vv 22 HEH 3 %, JRP D
7 ANZRTFIE R CHH RPN T 2 -0, RERESCYHE. AR ETo
TR OF ZERIC X > T OISR CMV ICEET 2 LE 2 LN D, R,



BOETIIASRINICIE & A LD AD HCMV ITESE L, FIEDOL LT B IREEDS
T Wi, & 225N TIREIRATREEm O LI B 1T 52 HCMV JUIRRE R
0%E25 T0%FICETETFLTWS Z &P, WL D2 OHUIFIC I T 2 MIEZEFM
e T I T B[4], k. TUEBED R b HAE L 72 I 3 1 2 BRI IR Y
DHEIL 0.2-22%TH 2 53, MHARPICHIEG % 21T 72358 Tld 20-40% £ T LA T 2
[51c &9 L7=HEIF, MALRICYIEE T 2 LMo X v, X MV ERGYE
BIRZHET 2HEIEINT 2 EMEEETREL TWw 5,

¥ 7z, WAEOFHE6] CIX, BEERICITARICERFRSTFE L., KRR L FRF
faoD w7 4 N ZAREIZ 85% CTlRI—TH 572, TD T &b, FEEMERYE L = FEEFIZ /A
L CHEIRT ORI YIEG 2 2 & CThRIE~ DB X 2 & v ) BRI
PRI FZEZ O, I ~DRGTIIAE - FHEOLTINE < 2 & IEIERE ICH
HTh b, RBRERICN T 2 FHHEOMLBET L 7o T b, I ICfEATREZR
MUANARERFEL W LR Y6, REMNICIET7 7 F vic X 28R L LTolf
HBBETHLLEZOND, L LAEEL, FHABBICE ST 7 F VIEREFE
L7z,

CMV 72 7 B

R CMV B tnTE 27 7F vickoobhd 2 Lk, A4 VAT
kA LR Kb 2 HOMV FRRPUA, Thbb PPk ZFE L, KR
~DREGe, FFICHBE~DRBPEC L TH I EEZLNTEZ, TN FE TITHAF -
BRI ENTE2T 7 F viciE, 1) 995K (Towne #8) & 58K (Toledo ) & D F A
ZEHWSHEET 7T v, 2) BEDERTERIBIE 2 LI LY EENcEhE
L7 Wi 2 v 4 L 2tk % B> 72 Disabled infectious single cycle (DISC) 7 27 F v, 3)
TyRu—TEXVNIEB(@EB) T I AV PRV NI EHpp6s EFHBT LT ANV
RYR— (FHEAF IV THEYANVA ALVAC, REMT 7L =T 9 ANVRT v T
MVA 72 &) #7275 v, 4) gB ®° pp65 TURZRILT 277 AIFLA vy Y
¥ % —RNA(MRNA) %, X#EER L R 8EF 73— T 4 2 VL RERIER (72 28
V) LEDICEETEIDNATIZF VR RNA Y ZF v, £ LT 5) Mz gB & v
NRIERACTES T2y NI I F VR ERD B[], BRRBESTON gB Y 72
=y P77 F Ik HEKRO HARRR I L, EFRMLICEA T2 TH 2D DD 50%D
BN % 7R L 72[8], EIMREE W Z & ic, 7 7 F vEIC X 0 FFE X - S iiidt
gB PRI AIEICZ L L MIfERs BRI BT 5 CMV OfilgEEE 2 Hl < % d -
72[9]c EAE Y FERWELEEFVIET A EZH G gB VA VAR Z =T 7 F iC X



LPiHEED . P~ v AV AERFEEZIHIL N vt~ HaThh, 20
JRRNE MR RE c o v A v 2 OMIIIRHERE % ¢B FrRITUABIIGRICEX 2o TH
% EHEMI X 472[10], S D XD AR S, FTETIEHHIUNDOTUARKEE, T74hbb
PURD Fe fHIE % 1 L 72 PUiRRA I 2 (ADCC) PR FIEMIEE & (ADCP)
o 72fEH (Fig. 1) 28¢gB 7 7 F v OPlIRICE S L T 3 AlREE A e T T
W5[9,11,12], ADCC DF7/-2b 7 =27 2—fildTH2bFF=271% 77— (NK) #ifid
THARRERZHS V) v ERTH Y, FEMBEAERFEAGK 7 7 X T(MHC-]) 7
TOFREPMET L7z 4 L ZEGHIE L 28 AR 2 583 L. MHC FEHERIC T R b
—VRA%FHET 5L CHlEBIEZITS C LA LN TS (Fig 2).
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Fig. 1 Fcy Z&MA (FyR) ICX o THEANE D = 7 = 7 2 —HlifabksE

(/£)FeyRIlla Z #3257 = 7 2 —ffifid (NK ME) 23, 7 4 v ZAHUFICHES L 72 1gG D Fe fHIE % 72
HMUTHEMEL, ~=T7 3V vB IO T L LR L CTERMRICT R b= 22 FHE S 35T
RIS E (ADCC) fEH. (F)FeyRlla ##IH T2 7 = 7 2 —ffifid (k. ~2/ v 77—,
FFHRER) 2% 1gG Fe Sl % F0a L iR ML L. EMile 2 B &3 2 bRk EMRE £ (ADCP) 1EH,

NK NK NK
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Fig. 2 NK MIAZIC X 2 7 4 v 2GR BERR B

(/%) NK g oifit 2 AR IEHEMIE D MHC-T % 38:3% L 72 K88, HIHHL s 7 F B CH 5 720

THEN - RFBEIR S0, (B 7 AL REGIC X 2 MHC-1 ORBUET LG Y A Y Fo
FEEAREIN % FEFK L 72 NK MR 3G L s 7 F B & 7 0 BERAMIRIC 7 R b — > R 23R8 T %, (f)
Z DX 5 ic, NK MG E 12iEH s L UL ZBE» LD 7 FANT v RIC X > TRIESI NS,



CMV D BRE B p % & fo 18 D 5 EFHIFFIE

CMV ©7 / LR13200 kb 22, PHEINAHEER 7L —24 (ORF) 1X 250 12 k3
. ZD% L IIMEREER CO Y A VRIHICHATIT W 2o [T 729 —
BTl LIRS, 727123 ) —BET0% L BEAKRTDO Y 4 v ZEYE - {5 &
FEDSKMF T CHREL. VA4 L RICx 3 216 EOBfIEERE 2> bk 2 72 D Dk 4 7o bk
. 370 B RGPS IC B b 2 Z E B I T B, Bz iR, v A4 v
JEICHE S MIfESE (7 R F = R) FEOIGI[ 3], MAISEEME T Mg (CTL) X
oD EEEHNE L MHC- 23 7 ORI E[14]. NK Mo %kt
& & HIME L7z MHC-1 % FeyR D43 FHEA[15-17]7% £lX. CMV 23 EICH 72 - THE
F L OHARMRE ML X &2 72D ICEHE R CTH 5, & 5 L 72 RYERHE EHERAE o
HoEME & ZRRTEIX. v AL RIS 2 BREFIEIC BT 2 2o DX /1 = X L OEENE
EWIEE-> TW\W5,

TR CMV BT %% 2 5 LTl ITIRFF O RMAD 02 FFE, 7 NS
IEPRIG IC — @M TR & L 5 fildh © & 2 e o EA R I E B 3 2 080 B 5,
bbb, MRRFIE Th2 B R BREE T CHTERIENFFE X L CTL 1T X 2 Mfu ik 5
FEIHE T W B 2 L, ERECMY BEED U X 7 235E 0 & X5 FIRYIEH O fr g
Tl NK M8 USROS 7T R b =2 2282 2 L2 EET L L,
fa& % L 7= CMV RS o RS ISl iE st NK flifdic X 2 filafG s & wo 2 HAR
FIERICIRTFT 2L EZON5[18], LAL. T 9 L7183 OREYFHERE D e K
BRI BT 2EEES, o 2oL CRBICEGET 2 cMV o ico v, @
RIC BT 2 5E Ml 2T I T Ty,

BREYE 7

—f%ic, B & AR R I B LT, RERES BT L E L Tid
VARG E N T WS, EREEEICE T 2 BR~DHFEHEICES L T HCMV & 5L
LCW3DlE, b MOAEWERBTHEF VAV Y —RT AT HFALD CMV TH 5B Z
EBAHLNT WS, LaL, FYy vy =T h 7 i & KMo EBRENYIZE D &
WAREETH 2 9 2, RIELEY a0 = — DRI AMEA TRy, 72, BUY Kb
R/ NI TH 5~ v A TIERIHBEHEDE D ORIBBEEIEC b nio, M
iz CMV Bz 7R RE SR IR IE DfEIT 21T 5 S e EE L v, —T7. ELEV b
I RHAD M & RO MBA —BofMiltclETonT Wb iTe b ML 2R
HEEHELTEY, ELEY FEETELETEZELEY b CMV (GPCMV) (Z/NE#) T
ME—REMR IR 2 C 3, 35, AHMEOFEBIIRICERE L 20 b IE NI %



It LChRIR (611 ko REFEMIAE~EET 5 &) CMV G RGREIEIC D W
ThebeELEY PTHUL TV ZEBHMOLNTWS[1921], L7z > T, £
Ty MIbv FOERECMY BRYYEOETAEE LTERATH S, LHrLAaMED,
ELEY PEBELYR GPCMV DX Vo8 7 BEICH T 5 AFARELRTUARIRO NG & & 7
Eh b, GPCMV % w72 e KM CMV RSB O Gl 72 T XA Tuv 7w,

2. KWFFED HIY « HERL

AFFFETI1E GPCMV DIERERIFEEIR T DT 2B L T, CMV D R GRAHAE 0] B
HEHL2ICT 2, 1 FETIE, GPCMV 7/ L OFEREREEMEIBIC K3 % cDNA
BCH % @b L. EEEYICE £ 5 ORF I WT, HERSF — &2 ~— 25 5 H[FH
AR OBELTFEMRET 21320, fho pHiRtY 4 v X OMEEEAER L7/ L LD
f7iE %t 3 2 2 & T, GPCMV £ OFEREIC X Y 18 = F5{H o a1 B 5.3 5 Al REd:
3% % GPCMV Bl F 2t L7z, 2D 5 H GP38.1 BL U GP119.1 iZDWT, #iE
%2 RIBETE7 GPCMV £k (AT, RIEFR) 7 & iC RIERR IS L -CBIRBCY |~ D
HIRAREZEA LR (AT, ERE) 2FR L, F2HTIE GP38.1ICDW\WT, &3
ZClE GP119.1 12D W CHERERIT % 1T 5 726



FH1E PHAYANROT /7 LGB HE:-D < IEAEPHEHESE (5 D HEE

=t

Fr fl_«\tot 912, GPCMV Ix, CMV D &Rl RLEERAE o fif T 208 L e R
EZ%%F%MHH?5Lfﬁﬁﬁt@§ﬁ%$ﬂ%%wv9: %0 5%, CMV THRESI LT3
[ EERERE D —FK L GPCMV ICBWTHHBAL T3, A bD 7 — 7k, GPCMV
GP33 XV ANANRa— T2 G2y IEMEMZEKRTH Y, WIREPICE T 5
7 AN ADIRIFEEREICER TH 5 Z L 2 L 72[22], Schleiss © I1¥ GPCMV GP1 23
RIEME~2o v 77—V OilEEICEDL CCTEANA VTHDLMIP-1 DFERTTH D
Z &[23]. GP145 2 AK$H RNA %% L € PKR #i&%#HET % 2 L [24]. GP147,
GP148, GP149 A MHC-1 v En /% a—FL, IhH 3 O0BETFARIBE ¥V 4
U AT PR & R R L 72 28 O Bl A C RS RIBICIEs§ 2 & 2 G L
72[25]e 2O L7720 O DMERDHEH DD, GPCMV 7/ LEFHICE TS ORF
D[EIECHBEDHETE (7 / T — a V) 1 HCMV <7 X CMV (MCMV) 7z Eftho
B HEELY A N RICHARTHEA TRV, £ 2 TARIFSETIE, GPCMV & ftho g HiEL Y
ANADYT 7 MGG % RS 5 2 &1 X D | 16 F O RGBS % Bk 3 2 BRE 23
H X5 GPCMV Ein T D Z il & 72,

H
¢ m

F2f MEls X UGk
1.2.1  ¥EME
ARETIZLA T OMBak 2R L 72, BEEShoMAITERICEHEL 72,

FHACRE EES JERE AT BEBE mER#MALE B
GPL ELE Yy M RRHESF  ATCC 1-2 1:6 F10

122 7ANLRA
12.2.1 GPCMV 7 4 v Zkk

KIGE OMRERTTH 0 @EE 1MEIC T 2 — &7k 25 X9 I EMICERL 2 HIHE <
NTwd FRIFZ7I7AIPZREL TEREINLZIu—=v I R7 2 —-TH 5K
ATk (BAC, bacterial artificial chromosome) C, FkHIYE X v <27 'EF EGFP %
45 GPCMV % 7 0 — = 7' L 7= pPBAC-GPCMVA9k % 5 EMIEICE A L THE 5
N7 2 GPCMV ¥R TH 5 GPCMVA9k % FIkE (WT, wild type) & L THW72[26],
¥ 7o, —HoFEEICETELE Y MK CTHEIRE CORELEA LN S GPCMV BFA#E



TH 5 GPCMV SG ¥ %\ 72[27],

1222 GPCMV 7 4 )L R KT D fEHl

GPCMV B 058 EiFiEZ 0 v A VA A by 7L LCHHRIRETH % 23,
2 OEHENYE (IFN-a. IFN-B 72 &) &IN5 fHe v 4 v 2 Affi K HicEs
WT—3DOEERICITE X v, D720, A7 —RA 7 v a ViR Xb ANk
T O HEZUTOFIETITY, XY EHE - Ao v A VAR v 7 2157,

80% Y 7 ALY MiT/RB X 51T 150em? 7 7 23 (T150) £7213 175em> 7 7 A3
(T175) ICH#KHE L 72 GPL #ific, GPCMV s X OhEE Bl % Milat 1.6 &
7% X HIThZ. 37°C. 5% COx f#+7E T THI 5 HifGE L 720 S0%IEEE oM 7 7 X
apbHBENZ L BMHEREL, AR 7L —3— (IWAKD) ZFA L TESE LEI L
Mg % B L 72, =i, 3,000 rpm (1,700 x g). 10 [l O L7z EiE%Z. SmL © 20%
A7\ — AR N 2 7 i@ OE (40PA =2 — 7, HIZ THE) ICEE L 72, HiE O
(himac CPOOWX., HiZTH¥), 24 v 27'm—%— (P32ST. HZTH) XU ~7 v b
ZfERH L T, 20°C. 20,000 rpm (70,000 x g), 2 WFE#EE L L7z, RiFZfRE, <L v
b &R OE B 72D 100 uL O PBS THEE L THvE L., -80°C TR L 72,

1223 GPCMV 7 A L Z A+ v 7 O il E

80-90% v 7TV MIiZied K HIT 96-well 'L — I (Corning) ICH#EFE L 72 GPL
MRS,V ANRZRR L v 7 ZEEAR L TR 272 BY2 H BICH LB 2170,
GFP [GHEMIED 7 + —h 2B AE AT v+ T2 LT HIEELOTANZAR T v 7
D Jifffi (focus forming units (FFUs) /mL) % R7E L 7=,

123 RACE %

GPCMVA9k % /&% EAE (MOI) 5 TR C 2 HRER#E L 72 GPL fifgs 5
RNeasy Mini Kit (Qiagen) ZFH\»CT F—%/v RNA %L 7z, il L7z RNA 25
SMARTer RACE 5'/3' Kit (Clontech) % F\>T ¢cDNA Z&M L7z, TnZ§HFHL L,
GP37-GP43 [ElfHi & X U° GP117-GP122 FRFEIRIC Z N E NEEGRE L= 7 74 ~—
(Tables 1, 2) THiIF X 7z PCR FEW). T 7213 1 [N H OHEIREY % #58 L L 72 nested
PCR T X 2 #8IEPEY) % MagExtractor (TOYOBO) Z#ffif L THERIL 72, 2h b ol
fic%l % . BigDye Terminator v3.1 Cycle Sequencing Kit (Thermo Fisher Scientific) % Fiv>7z
PV H =R XYL 72,



1.2.4  FHFEIP:MT

RACE iEIC X WD 2 & 7r o - BHRE Y D cDNA BLHE#R % & & i, HEE D STk
CHFEEfNT % 1T - 72, BARICIE, HA DNA 7 — %Y 7 (DDBJ, DNA Data Bank
of Japan) ® 7 — X X — X % MM L 2 MHFI1EM K 7 2 7 F 2 Basic Local Alignment
Search Tool (BLAST) T X ¥ . ¢cDNA DFEFEACHEE 7 I 7 BRECHICAHIF 72, v 4 v
AE L IIEEOBIE TR VANV HE MK L7z, £7-. DDB] DL ERY| 7' v 7 J L
ClustalW B f#HT Y 7 b7 = 7 GENETYX (Ver.10, €47 4 v 7 Z) OEcHIMHFE
PEMENTISRE 2 W CREE O RRLS 2 7 1 /7 BEECY] & ORI % fddr L 7z

125 /7 —%v7way bk

GPCMV SG % MOI 1 TIEYL X 2T 90 Fffiik%5# L 72 GPL #ilfid2> 5 RNeasy Mini Kit
ZHWTF =2V RNA ZHiHH L7z, b —% L RNA ¥ 70 5 uL (5-20 pg) & RNA
H—T7 A Y7y 77— 15uL Z{M L, 65°CT 5 /pRHIEVEMEL 72, )KLET 5 7
BWLEHE 22MFBVLTATE FER 12%7 e —X7 Vo L. Hybond-
N+ X ¥ 7L ¥ (GE Healthcare) ICF¥ v &7 Y —7 1y 7 47 L7, Table 2 ICFLH
L7774 ~2—%y FZHWTDNA 7u—7%{F#l L ECL Direct Kit (GE Healthcare)
ERHLCE#H e —70HBEL U RNA LA T XA X = a v i T,
CCD 4 A —% % —ChemiDoc (BioRad) Z AT 7 F LD %E{T> 72,

953 AR
1.3.1 BHERIY A NVRDT 7 LG HERICE D < BEREAR [FIE B AR 1 5HI o 1l 1

EE Y A Vv 25 HEE S (ICTV) 237 7 LERAIERICHE S W TERT 3 BT D%
HoasE T, GPCMV (ICTV IERFEL R CABHV?2) 1% p BRI f1C b 2 0 FH A IIH]
B 7n3 o0y 4 v ZFEAE D 24T 5 N7z Quwivirus JBICHEEINTE Y, FHLU
p HiEHCE LIFFE 28 HEA T %5 HCMV (Cytomegalovirus &, HuBHVS5) ¥ MCMV
(Muromegalovirus &, MuBHV1), & F ~L <X v 4 )L X (HHV)-6 ¥ XU HHV-7
(Roseolovirus J&, HUBHV6A/6B/7) D\ ik b 4B X T3 (Fig. 3),

—J7 T, I BHIRIY A L RDF ) K, BETF DIEFE RS D J7 [ A3 e
RSN EROBIE T 7wy VBFET L2 EBHAILNT WS (Fig. 4)[28]. PB-
genes |¥ p HIFHCRFENICREIN TV EEETFTH Y, VA VREET OWEENE
b EEFREDREEND, PHEHIRO T~ L= Y A L 2R HHE L TR
INTW5 Block1-7 D& 71y 7ICET 2T, VA VAR F%IEEKT % major



capsid protein (MCP) 7z & D& & v o3 7 E, DNAHE L X 7 LA F PR LE 7
BRI L Wolo, VANARMHICUARBEIRTFZ 22— FLTWwb, HCMV ¥ MCMV
THE TN TV B REFHEIEGEEE T 132 0 X ) AL IcEE I N EE T 7 e
Y ZICIIFIE L 72\, £ 72, ORF D B DFEHTH DERREDFIE TN TV 5 b DA% <,
cDNA #5i& % B (gt L 7203 e, 295 L-EEZEzx s L. pHRIV AL
2D ) LG DD 5. GPCMV 7/ LB 1T LI E I N 7 a y 740
DRE A L. 21518 L RACE #EIC X 5 cDNA BLEfEIT 21795 2 & T, RHD
RGP EI ELEREE 2 H 3 5 GPCMV B{n T FE T X 2 AlpeEsH 5, 22T, 2D
L2 ICHi L7z GPCMV 7/ LI D 5 b 3 TICNT 23T 7z GP147-GP149 [25]
L CMV BofifafsmtticBb 2 2 v o828k a— V3252 L 23HAL 72 GP129-
GP133 [26,29]7 &% B & . RN 2MTH LT 7z GP37-GP43 [ElFHIH (Fig. 4, D)
B X O GP117-GP122 [ (Fig. 4, @)% AWFIRIC BT 2 TR & L 72,

100 — MdBHY1
100 PaBHV4
100 CeBHVS
100 MeBHYS
100 = McBHVE Cytomegalovirus

100 HuBHVS
m: PRBHY?2
AOBHV1
100 E':,aeﬁw |
97 MuBHV1
100 _: MUuBHVE } Muromegalovirus

MuBHWZ

TuBHY1
- CdBHY2 Quwivirus

MnBHY1
SuBHY2

MuBHY3
100 - HuBHVEA
100 L HuBHvEB

100 —— HuBHVY
100 L McBHYS

EIBHY4

100 _|__ EIBHv1 Proboscivirus
100 EIBHVS

100

Roseolovirus

Fig. 3 P HRlY 4 v 2D Z#59% (ICTV Herpes-viridae Study Group approved proposal, code assigned
2020.007D, N Inoue, personal communication)

BHiRIORIBANAIICRINT VS, BUAARFEIT, UTOREICL YV ERINIHEEAIC
betaherpesvirus (BHV) & X OF 5 %15 L CTmfh T35, Ao, aotine; Cd, caviid; Ce, cercopithecine;
El, elephantid; Hu, human; Mc, macacine; Md, mandrilline; Mn, miniopterid; Pa, papiine; Pn, panine; Sa,

saimiriine; Su, suid; Tu, tupaiid
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132 GP37-GP43 [E5EIRK D fi# it

GPL fiflidic GPCMV % J&3e & &, 72 FFHIH21C RNA ZHiHi L. cDNA &L 7=,
GP37-GP43 [MfEISICHK S 3 2 v £ v ¥ v —RNA (mRNA) BEEYD 5 X 3
K % RE T 5 72D IC RACE T 21T\ >, K 7 kb OFEHIICWF 4L 7 I/ R 100
LA LD ORF &8 5 DOWEEVPFIET 52 L 2ot L, 20 b DHFER
lEs X OHEE T 2 /7 BEECHIC R LT BLAST Z AW HHRMMEEZ{To772 &2 5,
GP38 (ZBEICHAEsEINHER T & LTS v T\ 5 HCMV UL38 [30]%° MCMV M38
L WHHEPEZ 7R L (GP38 vs. UL38: 29.6% identity, 67.5% similarity; GP38 vs. M38:
23.9% identity, 68.1% similarity), GP38.2 (X MHC-I DXV v L ¥alL — a vicBib 3
HHV-6 & X OF HHV-7 U21[31,32] & . GP38.3 | HCMV Oz v X7EF H AT 5
ITvRu—T 2V IETHLHHCMV ULLL6 [33]1E 55\ A Z 7R L 72 (GP38.2 vs.
U21: 16.1% identity, 59.7% similarity; GP38.3 vs. UL116: 9.9% identity, 67.4% similarity),
¥ 72, GP384 WiFfFED v *F VUHIHICEID 2 HCMV UL42 2FT 5 2 2D
PPxY €F — 7 LREME N A 4 V[B4]RFEI N T\ 7z, PPXY EF— 713 UL42 & %
DIETH 5 NEDD4 7 7 I Y =2 v o7 offEEHICES L, chbDoEeF —
TRRFAALVIZAARZT AN ZADEDULL2 FE 0 7 H@ L CTIFEET 3 [34],
—7J. GP38.1 T2\ Tldfho p HiRtY 4 v 2#IET & OMEN:Z REE 7 h o727
D, TANRYT ) L ETORAEET L OMERRD b Z ORRERHERI T2 22 & L
7o Z DFER, MHNIICEICAIET 5 B HiktY 4 L R D#ERT & LT HCMV UL37
exon 1 (UL37x1) ** HCMV UL40 # R L 7=, Ffic HCMV UL37x1 (. CMV 7/ L D
BEEYE LTREZE L AT 742 v 7 %3%IF % 5T GP38.1 & positional homolog @
BAfRIC® 285 T CTH 2 AlRetE 3| L HEHl X 7z (Fig. 5).
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) SIO . 1(|)O ) 1§O ZCI)O 233kb
GPCMV/(22122) 1 — 1
1 1 1
60,000 70,000
60008 6097 65842 66696
‘63781 66723
GP37 GP38.3
62921 63478 68169 69182
<+
61048 61205 62906 63751
GP38.1 GP43
61282 62346 63837 64796 E721567550
" 67123
No GP36 @—
63804 64993 66756 67990
GP38.2 GP38.4
HCMV(Merlin)
50262 511975122544 52573 53060 54401 54639 55183 56454
53498 54808
uL3?7 UL37ex1(vMIA) UL41A uL43
48595 49823 4992750118 77 53574 54239 54742 55119
UL36(vICA) uL38 uL40 uL42
MCMV(Smith)
49441 50478 51780 52367 52484 53200 53783 54199 54352 54843 55351 57144
M37 m38.5(vMIA) m39 m4l  m42 M43
47618 4890 49;)932667 50462 519! 53265 53630 5401654189
4
M36(vICA) M38 m40  mal.l

Fig. 5 Genetic analysis of the GPCMV GP37-GP43 intergenic region.

Outcomes of RACE analyses of the GPCMV GP37-GP43 inter gene region. Positions of mRNA beginnings and
ends, splicing donor and acceptor sites, and ORF beginnings and ends are indicated. Comparison of splicing and
coding contents of the GPCMYV sequence region analyzed by RACE and its flanking ORFs with the corresponding
regions of HCMV Merlin strain and MCMV Smith strain are shown. The nucleotide sequences of and the sequence
positions in GPCMV, HCMV, and MCMYV are based on the accession numbers AB592928, NC 006273.2, and

NC _004065.1, respectively.
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1.3.3  GP117-GP122 [SIFHIE D fi# 4T

GP117-GP122 [HIFHIEIC 2Kk 3 2 mRNA BREPEYID 5° 5 XU 3 Rk RET 5 72
. 132 LA LU cDNA IZXF L T RACE T 2 17\>, #3 kb OfHIBIC VT Nd 7 I/
& 100 LA @ ORF Z & 4 D DT REEY) GP119-A, -B, -C, -D 23 ME{E$ 5 Z & % B
b2 IC L7z (Fig. 6A), GP119-B,-C (Z[F UG RtR R Z M L CTH Y. GP119-A,-C, -
D ERI MR T T =Ml Z T Tz, Td 4 DDEEHEY) GP119-A, -B, -
C,.DO¥H% /) —%v 7oy MECLYVEZLZ, GPCMV Z &K% X & 90 Feft]hT
L 7= GPL ffii@2> &> RNA v 7V % F# L | Fig. 6A 1C/8 L 72153% DNA 7’1 — 7 % A{F
B CKEEEMERE L2, 7/ —F v 7 ay MEWD» LHEE I NS 4 D DEEFEY)
GP119-A,-B,-C,-D O R IZZ N Z 4 1.3, 1.8, 32, XU 34kb TH Y. RACE fi
HrofEE & —EL T/ (Fig. 6B).

4 > DHEEPEY) GP119-A, -B, -C, -D 13, W O DWEEYICEE L CHEET 3 5
DDORF%#a—FLTkY,ZNZN GP119.1,GP121.2, GP121.4, GP121.5A, GP121.5B
EWEFRT 5 2 & L L7z, GP119.1 @ ORF i3 GPCMV 22122 ¥R CBEICHRE S LT 3
[27,35]oGP121.2 & GP121.4 1Z5ll® GPCMV #£ CIDMTR I 35\ CTids 1L TH D [36].
WS E PR D ILACH 1% 22122 ¥R T [El—TH - 72, GP121.5A & GP121.5B I AWI% T
FE X472 ORF TH Y, 7L —LIZELCTH 208 ER 252 F v 2FHL TR
THLEZLNS, TLH 5 DD ORF DEY)DOHEEEZ HEH T % 7%, DDBJ BLAST
B LU ClustalW ZHW7HFAERBE LT 72, £ DGR, GP119.1 iZ MCMV m119.1
LHFWHHREIPEER B L T\ 72 (20% identity, 53% similarity), ¥ 7z, GP119.1 i¥. 5+ Fey
ZRMAER (FeyR)DFEB 7 CTHh % gp68 % 2 — K3 % HCMV UL119-118[37] & 55\ AH A
%R L7z (9% identity, 40% similarity), #2832 X 912, GP119.1 3 HHAEE L T
72 ORF OB X ZHRICHLET 202 F v Z2HH L CHIHRT 2 2 & 23 HBHL 7223,
ZDE®D GP119.1 ORF Ti¥ UL119-118 & o2 M E L 72 (27% identity, 53%
similarity), & 512, E®D GP119.1 ORF [ ELE Y £t } ® FeyR @ Fe fEAfEE I
5 HHEEZ B L Tz (Fig. 6C). BEERDE Y . GP121.2 13 bat beta-herpesvirus B7D8
PRD b121.2 12, GP121.4 % tupaia herpesvirus O t121.4 I ZNZ AR ZHF L T
723 WD BERERFIE T H 5[36], GP121.5A & GP121.5B i autotransporter adhesin
LIEIEND 7T LR OIME R v o8 7 B2, HIV O T v R u — FRICEET 5 %
Vo7 BICHGOMHEED B 5 723, CMV BTN 351 2 BE KW &Il L 72,
UbEozens, RKiF%ECld GP119.1 ICiHEH L CHREftr 2 3 2 & & L 7=,
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* PR * . . . IR * . *
GP119.1 141 MPDYPETLYLLSTINDT[VTRDRYNN- -DHKKSNL--ALGAAILFSTLMIMLVLI 190
- ® * . * . . . * . * . .
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[ | |
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GP119.1 191 VILHIIKYIRKRLTMRMA -RQRALDLFRRGVQY -QRAEHDDNHI I YT- - - - - - 235
. . . e . * . . . s e * * %k PR . . - . .
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*- I I N . I .
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Fig. 6 Analyses of transcripts in the GPCMV GP117-GP122 intergenic region.

(A) Map of the transcripts, GP119-A, -B, -C, and —D, identified by the rapid amplification of cDNA ends (RACE)
analyses and open reading frames (ORFs) found in the transcripts are shown along with a schematic diagram of
the GPCMV genome and that of the region from GP114 to IE1 and IE2, including their 5th exons GP122 and
GP123. The genomic positions for the start and end of each transcript and for those of each ORF are indicated.
(B) Northern blot analyses of RNA samples purified from GPCM V-infected GPL cells using Probes 1 to 3 indicated
in the panel A to verify the transcripts identified in the RACE analyses. The length of each transcript, followed by
the transcript designated in panel A in parentheses, is indicated on the right side of each gel. (C) Alignment of
GP119.1 with HCMV gp68, putative high affinity guinea pig Fc gamma receptor lc (GP-FcyR1; acc. no.
XN 013142802), and human Fc gamma receptor la (CD64) (Hu-FcyR1; acc. no. BC152383) amino acid
sequences was prepared using ClustalW (DDBJ ver. 2.1; slow protein alignment, weight matrix: Gonnet, gap open
and extension: 25 and 0.5; multiple alignment, Gonnet, gap open, extension, and distance: 25, 0.5, and 5). Identical
residues (*) and conserved substitutions (:) in pairwise comparison are highlighted in pink, and semi-conserved
substitutions (.) are in yellow. Open boxes indicate potential N-linked glycosylation sites. The transmembrane
domain of GP119.1 predicted by TMHMM Server v.2.0 (www.cbs.dtu.dk/ servicess TMHMMY/) is underlined.
Black bars and red bars underneath the Hu-FcyR1 sequence indicate the contact residues of human FcyR1 with the
A and B chains of IgG Fc (PDB 4W40)[38]. The nucleotide sequences of and the sequence positions in GPCMV

is based on the accession number AB592928.
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A EE

ARETIH, PERNYALRDT 7 GO HBICHE D & | #ELIICRE E 28R
T7a vy 7o EEEER IR B fEIE & LT GP37-GP43 [IfHIK 3 X O GP117-GP122
[IREIR 2 il U 720 & Hic, ZlEfn Tl s & B 3% mRNA #£ D cDNA EF % fig
L. AR 2175 2 & C EREPGHIELEICBE G 3 2 nRett o H 5 GPCMV Ein
¥ GP38.1 53X U'GP119.1 # R L 7=,

GP38.1 & positional homolog D BAfRICH % & H#EHI X - 5 HCMV UL37x1 I, Bel-2 7
7V =BT 5T R b= AEHER T TH 5 BAX ¥ BAK EHAEHT S &iC
L0, Itav NI TRIEDOT R b= X ZHF 5[39,40], £7-. GP38.1 & 55\ H
FPE% 7R L 72 HCMV UL40 (2, $#HIPE NK Z 4k CD94/NKG2A @V /7'~ F & L Cff)
{ MHC-I 3 ¥+ TH B HLA-E %7 v 7L ¥aL—F L, A5 NKMdIC X 258 % [H
WS 5[41,42), X 5T, GP37-GP43 FEIFHIEIC NG 3 % HHV-6A/6B/7 7/ L b DHEE
ICHEEST 2 U21 I MHC-L 3 F %2 7 v F¥FaL—F$ 32 3o TEH L., Mg
SEE T Mgk &ic X 208 % S 2 ERHEN S Tw5[31,32], Lo T,
GP38.1 |ZHIAESE % ] 3 2 BEAE. F 7213 MHC-1 0 T ORI TH T 25 & & THRIEM
foic X 2B A kN 2 EEZ H S AlEEME DS B B,

GP119.1 I3f8F FcyR OFRER 7 TH 5 gp68 % 2— F 3% HCMV UL119-118 & [A]
BRI, NK A X 5 ADCC %91 U 7= G Ae o BEFR 1< 0 3 5 [REEREAE 2 1 5 nlReE
D5,

FEHARR 25 5L © B 2 R oM EMIEIC 12 MHC-1 207 C& % HLA-E ¥ HLA-G °
FEL ., HIRGEZHIE L T 5, 7, HIRFFORHATIE Th2 B EARERE T CilE
Gy D3FHE X AL CTL 1T X 2 A 0% (330 < v T 0 IR o R < 13 NK Al
fu23 8 LIRIRIEICRI D 2, 2 b 2T 5 &, GP38.1 ° GP119.1 23405 & 2
LN BHEREIX. CMV DIEEE N L CIRIBICERE T 28, B2 wvizzofiie LT
e DBREEDRAEICEES T 2 0RELH 5, Hi 2 =, 3 ETlE, GP38.1 &
GP119.1 Z L2 N D FEfl 7= BRREMFAT 21T o 72,
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2B  GPCMV GP38.1 DEEREMEHT

E1HE ME

H1ET =38 Y . GPCMV GP37-GP43 [HIFEIBIC X3~ 2 fthod B Hifl Y 4 L2 D
77 LRI T, BRI o MURSEHNH I B G- 3 2R T, F 72 1d MHC-T FEELHI{H
Z 4 L T NK e ie G T Ml oGt b icBG-3 2 BIn 2837 E L7z, 29 L
T-HEREAH S PHRI Y AN ZRBLET L LTUTDOXL I b DM EIN TS

HCMV ° MCMV 23 E DO @ZICE 2 M3 272 01ca—F L TW»w3% K DERT
D H b, BRI O MAESEIHNICER D 28 (5T 13 3 FHIEAAE T 5 [13], 1 2 H L Bel-2
773V =RV NXOEOT K=V REERTICHEET L TEOERZIEEL.

Ibav VY TERoEEETTE RN T 285 2> 2 & 25, viral mitochondria-
localized inhibitor of apoptosis (VMIA) & (X4 5, HCMV Tlx UL37 exon 1 (UL37x1)
23, MCMV Tid m38.5 28 vMIA & L Tilis T\ 5[39,40], 73, HCMV UL37x1
ZBcl2 77 IV =2 VNI EDOT R b — 2GR T BAX F X X BAK Difi /5 & HH
AfEFLCT R b —> 2% HET 225, MCMV m38.5 1 BAX oA L HAEMT %
[43-47], X HIC MCMV Z 3 F a2 v F U TICHIET % viral inhibitor of BAK
oligomerization (vVIBO) T® % m41.1 IC X Y . BAK Z /N L 7=NRHREE (I bav Y
THREEE) OT R b — L ZA%HET 5[48], NRMEREEOEHLIC L 2T K P —v X
BAX & Z DL X v 8 2'ETH B BAK DM /FIC X o CTHI X TN b 70, WA
TR % il 4 3 72 I . MCMV 12 BAX 159" % m38.5 & BAK IZX3 % m4l.1
DM a—FT20ERDLEEZOLND, 2 OHEINEUROFRKATH 2 7o
HANR—ERIFHEEL AV T — R — A=K TH BEWR A 28— § ~DY]
Wr % FHE 3" % viral inhibitor of caspase-8-induced apoptosis (VICA) T & %, HCMV UL36
B XU MCMV M36 28 VICA & L CTHE X T\ 5[49,50], 3 2 H X c-Jun N-terminal
kinase ONK)D V) VL ZHEL, T7 227X —A A=K TH BN A N—F 3 DIF
At % #1435 inhibitor of ER stress-induced apoptosis T& Y . HCMV UL38 233 HY
TH %[30,51].

MHC-1 73 F O FEHIC T3 L <, NK M-l i S5 T Mg ic X 2 B8 % mhkEs 5
BT S EEEREG TN Tw 5, NK Ml L % B 2 72 © O R+ & L Tid. NK
AL D NI 32 44 CD94/NKG2A < Leukocyte immunoglobulin-like receptor (LIR) -1 O
YA v FTH5 HLA-l 731 & meiFMtE%Z > HCMV ULIS [15] ¥ MCMV ml44
[16]D 137>, HHHLZ A CDI4/NKG2A @V 77 FCdH % HLA-E DOMlflaR IR %
JUHET 2 HCMV UL40 [42] 28R T T\ 3, MHC-I 0 T OMIlERE AR ZE T & &

ét;
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% & cERICHMfatE Ii T MfEIC X 2585k % i3 28T & L <, HCMV T,
1) 7a77 V=Ll ﬁﬁ%{EL@% US2 3 £ 1Y US11[52,53]. 2)MHC-1 1%
/NIRRT PR L %HJH@?%@«\@ FovRmT—vavikHET 5 US3[54]. 3)MHC-
Lice—7 4 v 27 INBHIEXTF V2 /NIRANPE~EE T 2 FURLEERE b Z v 2
R—%— (TAP) #FHET 2% US6 [55]7% &AWL SN TWwWb, MCMV % GPCMV [,
IO DBMLFHRa— NI N7 US EICHIGT 22 -0, Xt T 3
GPCMV Efn Tl % 7 7 LG D A b i+ 2 FHIZWEECH 2, 7o, HHV-6,7
Xz o L OMEMEIZ RV MHC-T 7> FOMBERIAIR Z KT X & 2 [FEk e
F3 % U21 Z. GPCMV GP37-GP43 [ ICXIGT 57/ LHIIca—FLTWw5
[31,32].

Z ZTCARETEH, FHl1EICEWTho pHikly 4 v A #E LT & OHMERMEFREE R
Hi¥ 722> > 72 GPCMV GP38.1 1€ Fild X 5 7 &GPl B RE DS 2 D Tl 7\
& FRL T, REBELHBED T 21T - 72,

28 MElEs X O E
22.1  REEME
ARETIZLAT OBk 2 L 72, BEERE oM ITERICETHEL 72,

HHAEAR FEES R AFFe  EUHE SRAMRRH B ref
GPL ENAEY M FRAEZF  ATCC 1-2 1:6 F10
HEK293T t h B k& DWRussell 1 1:20 DI0  [23]
GP2-293 t hRIEE R Clontech 1 1:10 D10
HeLa b FFESEERE LK CDC core facility 1 1:20 D5

222 FET IR I FOREE
2221 GP38IFHFIAIF

#ika F v &7z GP38.1 ORF ¥ X UN#% 1k = F v % FR2 7> GP38.1 ORF #%
pCMV-Tag4C (Agilent) iICZ7 v —=v 7L, HILKRF LI (C) Kimi< FLAG(T 2 /
fic%] DYKDDDDK) £ 723 i & v7= GP38.1 %I 325 77 2 I F pCMV-GP38.1-
FLAG & 2 7% FH L7772 I F pCMV-GP38.1 Z{E#-I L 7=, 7/, &ika v
% FR\> 72 GP38.1 ORF % pEGFP-N1 (Clontech) IC 7 v —=> 7L, C &KimlZ EGFP 2’
& sz GP38.1 #3277 A I F pEGFP-GP38.1 Z{EHIL 7=, L7
Z I F DNA OEFHfCY % BigDye Terminator v3.1 Cycle Sequencing Kit % F\»7z 4 v
H—=EIT X T L. HEYIZSEA XN TW5 2L 2iEZR L 72 (LT FRER).,
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2222 BAX BXUBAK 772 I F

RACE{EIC X W, E2E v | Bel-2-associated X protein (gpBAX) (Gene ID:100734553)
BXUEALEY b Bel-2 homologous antagonist/killer (gpBAK) (Gene 1D:10073453) @
cDNA FcH ZHUS L 7z, gpBAX %7213 gpBAK ® ORF % pcDNA3 (Thermo Fisher
Scientific) ICZ7 v —=v 7L, ZNZNDOFEH T 7 X I F pcDNA3-gpBAX, -gpBAK %
TERLL 72, [fRIC, #&ika F v 2R\ 72 gpBAX Z 721 gpBAK ® ORF % pTurboRFP-
N (Evrogen) ICZ7u—=v 27 L, CKiglCHRudit & v X278 RFP X 7'Mt & 7z
gpBAX % 7213 gpBAK # Bl 3% 77 X I F pTurboRFP-gpBAX, -gpBAK Z# {EHL L 7=,

223  FEEMAE~OERTFEA
2231 VVEEANT Y Lk

96-well 7L — M ICH&ME L 72 HEK293T #HiEiC 0.1-0.2 pg/well ® DNA ZEA L 7z,
DNA /AR IC, 1 well 72 Y O DNA H(ug) x 4 uL © 2M CaCl, ZMA. 1 well H 7=
D D DNA B (ug) x30uL 1272 X 5 ICHEKEMA 72, FED 2xHBS 2V & D
T LAERORAL, ERT20 2MEEL 2, 2% well 2FICITEES X 5 1cd
HI DWW L7z, 37°C. 5% CO2 fA+7E T T 24-48 WrHIEEERICERRICHE L 72,

2232 VRZ7 7 avik

FuGENE HD Transfection Reagent (LA . FuGENE) (Promega) % FH\ > T, 96-well 7' L-
— MICFERE L 72 MIHE1C 0.1-0.2 pg/well © DNA ZEA L7z, 1 well 720 D2 DNA &
(ug) xS uL @ FuGENE JFiK %, 1 well H7z ) DO DNA &= (ug) x 100 pL D Opti-MEM
(GIBCO) ICEHZM A, 5 /rEFHE L 72. T41% DNA SIS 2. Eim T 15 7 [EFE
L7z, &8% well 2IRICITEES X ICDET OBWML 72, 37°C T 24-48 KfHRGE
HICEBRICHE L 72,

224 MHC-I 73T DAl e B 2% i 7 3 o i H

8-well Lab-Tek chamber slide (Nunc) IC#f#H L 72 GPL fifdicYV X7 = 7 v a vikT
pCMV-GP38.1 ZE A L. 24-48 Wf[E]f2IC 4% X7 KV LT LT e &4 PBS (PFA in
PBS) THEIE L 7z, —XPifk L L TH MHC-I (H2-Kb/H2-Db) ~ 7 A&/ 7 u —F L
& (clone 2G5, BioRad) (FFRfFH 1:200) %, k¥R L L T FITC Bk~ 7 R 1gG
PuiR (FBREEE 1:200) % v CRIZEGE % 1T - 72, DAPI (Thermo Fisher Scientific) <
X g T, HES L — P —BAMEE (LSM700, Zeiss) TA X —Y v 7 L7,
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225 SDS-PAGE B XUV VI RZXVTuy T4 vk
Y VBRANY T LEIC KV RBT 7 A I P& HEK2OTMildic 7y 27 =27 =

v L7z, 24 RIBRICHEEIR 2 PRZE L. PBS Tk, 7 m7 7 —€HEHAH 7 71
cOmplete (Roche) % & » PBS. & %\~ CHAPS Lysis Buffer (150mM NaCl, 2% 3-[(3-
Cholamidopropyl)dimethylammonio]-1-propanesulfonate (CHAPS), SOmM Tris-HCI (pH 8.0),
cOmplete ULTRA protease inhibitor cocktail, ImM EDTA) ZfllZ ., /LR 7 L — X—
(IWAKI) CHifEZ B L 72, EE RS E Bioruptor (BMBio) 12 X U fHAd % W% .
TV TINE 2 ANAT P X = 2-ME) &f SDS v TNy 77 —ICHEE L.

10%7 7 VAT I F7 % \wT SDS-PAGE THr#L 7z, % D%, polyvinylidene
difluoride £ (Immobilon-P, Millipore) I I F 74 7 v X7 7 —3E BE-330 (*¥4
A7 770 EHwCTay T4 v I Lz, 5S%AF L INTEFR PBS-Tween TV 1
RV LIR AL - — AR (Wako) THRRL Zz—XPURICR L. &k
T 1 Kf@E L7z A 47 -2 v VP —B K (Wako) THMRL =V AF o X —¥
R RPUARITR L 1 REEEHE L 72, SR LT ImmunoStar LD (Wako)
IZi# L., CCD 4 X —¥ % —ChemiDoc (BioRad) % F\»TlL¥EFEEME L 72,

22.6 GP38.1 DMIEANETES L Wi +EOHMER

8-well Lab-Tek chamber slide (Cf%&f# L 72 GPL #ifdic., FuGENE % FH\>C pEGFP-
GP38.1 Z b7 v A7z vav iz, 48 Fi#j{£IC MitoSpy Red CMXRos (Biolegend)
KXY I bav FY 7E2GE L, 4%PFAinPBS ICEM T 15 0 IRE L CHllE % €
L 72#.100 ng/mL @ DAPI % F\» CHlAER: 2 et U LB i L — 5 — BEGSEE (LSM700
¥ 7212 LSM900) TA X =Y v 7 L 7=,

HEK293T Miftic V v Hh > v LRI X ) pCMV-GP38.1-FLAG % A L 7z, 24 I
E#z IC MR & [BII U, i L 72, % OMIBEBEREIR % 4°C. 20,000 x g, 30 4fEliz
OoTHEL . RIE L BT 1T CT-80°CTIRTFE L 72 X 7= I % B SE U] W e 52
PNGaseF (NEB). O-glycosidase (+neuraminidase) (NEB)%Z H\»CHI 7 v b 2 — v icfE
STUHRL 72, ZH vV TNICONWT225ICHE LT YT RZ Yy 7T ay T 4 ¥V 7%,
Pt FLAG $ifk (Sigma) % F\»T FLAG & 723N & 7z GP38.1 i L7z, F 7z,
O—7 4 v7ayvba—nt L TH Bactin P& (Sigma) ZFHCTT 7 F v 2 L
720

2.2.7  GP38.1 &iEFI HeLa Mlfatk o 1EHL
GP38.1 WEHKHMIEMKOEELIZL e YA VAR 2 — T L 28I FEAEEZH
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WTfTo72, L bBRTAALZAFRENS % — pLNCX (Dr. Dusty Miller & Y 5#32)[56]IC
GP38.1 ORF # 7 v —=Vv 7 L 72 pLNCX-GP38.1 Z{F#l L 7z, ~ v ZHIMKFE Y 4 L A
(MuLV) @ gag-pol BIn T Z#FHT L bu v A rzoSy iy —2 v ZHilak GP2-293
Z10em T4 v ¥ 2T 50%2 v 7T+ CRERE L. pLNCX-GP38.1 ¥ X Uf pVSV-G
(Clontech) %V VAN T LIRICE D P 7 v A7 207> a v LTz, 48 KifEkIC,
VSV-G 2 V7B Ty a— A 7L LMfaz L v a4 v 22 500E Figs
[FL L., 045 um 7 A VX —%@ L TH 5, 6-well 7L — MICHEAE L 72 HeLa #lificic
Iz 7z, 24 WKfEl#, 1 mg/mL @ G418 (Sigma) % & A 7ZHEHIICAZHA L . & &0 1 58fH
g L GEIRI Mg % GP38.1 K& FEH HeLa fIfufk (HeLa-GP38.1) & L 7=z,

228 7u—H%A4 P AMY—
228.1 RZyBARY VFHEI A8 —% 3 iEH MO R

HeLa-GP38.1 Ml % 72 1% HeLa M@ % 12-well 7L — MICHRFEL . #IRE 1 uM D X
2y uRXKY v (Adipogen) T 4 RifJLHE T 2 2 2 IC XD 7R P = X ZiFE L 721&.
71 A — B iEPEHIE L CellEvent Caspase-3/7 Green Detection Reagent (Invitrogen) %
iz T 37°C, 30 fA#EL 7z, £ Df%. SYTOX AADvanced dead cell stain solution
(Invitrogen) 1T & U FLflifid % Yt L. FACS Verse (BD Biosciences Japan) % > Cf##T
L7z, Ztiife bR (77— b7 v b)) L7zMBESERIICES T % CellEvent Caspase-3/7
Green Detection Reagent [ZI4:AHAE + L O RIS % HIE L T ko 72 Mot ket
ICX Y B RAN—E 3 MR L 72,

2282 ARZXUBAFRY VIFEEI b a v P 7 EE RO

HeLa-GP38.1 #fitd % 7z (% HeLa Ml % 12-well 7L — FICHRFE L . #UREE 500 nM @
AZyuRKY v (Adipogen) T 4 R T2 L IC XV TR P —v R 2FEL 72
#%. 1 mM D MitoSpy Red CMXRos (Biolegend) % /ll 2T 37°C, 30 ZrfEEFE L. I b
v P T %§ME LT, £ D&, Fixable Viability Dye eFluor 780 (Invitrogen) T X U 3t
MAEZ 446 L. FACS Verse (BD Biosciences Japan) % F\»CHMT L 72, FEiifc % Br2
(F—=tFT7 v b)) LZMIEERICE T 5 CMXRos LG IEMITE S L O lEMMiaiz
HIE L Cskd 7z f2iontiGittbic X v 2 b2 v B Y T iEEE N % R L 72,

229 EnFHELZ GPCMV DS

AFFRICBWT, Bz 7 4 v 20T KERERQ6 £ 1 A 20 HfF 25 %
XAHIREE 2347 55 28 4F 7 H 28 HAT 28 ZCRHIRES 392 7). IR BRIERI K ANA F & —
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77 4 —RERCF 27-31A) B X DI RKEHE 2 DNA EERL 2R B AQ27 BT
59 5-13)DAGRE S TEML 72,
Lz 7 4 L 2 DREEICH 72 BAC & 27 L DWME (Fig. 7) X Oz v A4 v

ADH L 725 BAC 7 v — v TH % pBAC-GPCMVAk DOffi&E (Fig. 8) #LATICART,

KBEAT
BAC-GFPAh+t v k EEEA BAC-GFPAh+ v k
| Cm® | . | cm" |
74 IR » S
. BAC DNA 7A4IWZA

E. coli
BAC DNA
oz

7 A L RAKIF
DESE

— — ] mmEmcEA

Fig.7 BAC ¥ A7 LA

FRTF77RAIFZRICLAZ7ue—=v I RIEZ—THD5 BACIKUVANARYT ) LBLUN GFP 27 1
—=vZ7L7bD (BACDNA) Z KIGHEICIRFFE ¥ 25, BACIEZ7 v T 47 2 =a—) (Cm) MEERE
T%HT 5720, BACDNA Z {4 2 KIGHE X Cm & A8 CEIRTE 2, KIGEOEEEE AL
AR 2 X 0 KIBEHNTY AL RT ) LCER B A L%, K2 5 BAC DNA % Hijff
L., BEMICEATZ LT, GFP2~—h—t LTHRBEAT ML VAL 2T EEEINS,

BAC-EGFP (8.6kb)

233503 / 1 loxP A loxP 4247 /13030
e Y| '
3992 V3993 A
8.9kb %k
GPCMV¥% / LE%

Fig. 8 pBAC-GPCMVA9k D&

CMV 7 7 LIZEHIRDNA 225 72 5 3. BAC & L CTRIGHE AN TIIBIRDNARE % & 5 . 8% 12 GPCMV
BEFEZZRL TV B[27]
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229.1 BAC ¥ A7 L% 72 GPCMV 7/ L~DZE FiE A

GP38.1 K1EHKEIZ. Two step markerless Red recombination %[57]% > T pBAC-
GPCMVA9k (Fig. 8) @ GP38.1 B T ICHERAZEAT S Z LI X WERIL 72,

M RIS 2 13 KBS E GS1783 (DH10B A cI857 A (cro-bioA) <> araC-P BAD I-scel) (Dr.
Gregory A. Smith X Y 5#%Z) TIT - 7z, BRRICIZ, GP38.1 #EInT & MH[F 7% 60 bp DL
Y% D77 4 ~— (Table 1) ZF\»TC, pEP-kanS (Dr. Nikolaus Osterrieder & V i#5%)
7 V7L — MCRIBERES & HF~ A4 v ViitER T % & DNA BTH % PCR 38
i§ L7z, & D DNA Wik 2 &5 - 324 L. pPBAC-GPCMVAYk % f£FF3 5 KIGH GS1783
IT 1.5kV, 200Q, 25uF Tzl 27 buXL—vav i, 2OKRGEZ 10pg/mL 7
0TI L7 z=a—)b, 50ug/mL hF~A > VER LB IERRHIC T 30°C T 30 Keffks
ELTEOLNEZ v —VICDWT, GoTaq Green Master Mix (Promega) 35 X O'LA T @
774 ~—kv FEHVZ PCR 2T\, AF~4 v ViR T8 AT Tn 3
2> (D) . GP38.1 LISV O BIETFRIED 2D (D, B) 2HEZRL 7=,

D HF~A v VitEE T

aphAl rev ' 5’-AATGCTGTTTTCCCGGGGATCGCAGTGGTG
GP38.1 3RACE * 5’-GGAGGGGATAGTCCAGGAGAC

@ GP50
B13-E10T7D : 5’- ACGATCTCGGGCGGAGCGCG
B26-E10M13G : 5’- AACGCTCTGTCGTATCGCTC

3) GP129-133
X9ins_L : 5’- GTAGGTACCCGCAGGTTTGC
X9ins R : 5°- TTGATCACGGACGACGATAC

PCR & © 94°C 2 min, (98°C 10 sec, 60°C 30 sec, 68°C 1.5 min) x40 H £ 7 v

hF= Ay VIEBE A A S L, B0 GP50 B X U GP129-133 ICRIE 23 7n
WA 2 A pPBAC-GPCMVA9k-A38.1kanS ZfRFf 3% 2 v =—% 10pug/mL 7 1 7
L7 =3 — VEFRA LB I 1 mL C. WA 2320108 5 £ T 30°C TR
L7zo % D%, r-arabinose (FEIREL 1%) ZWAN L. 30°C, 1 REffiIREEEE T 5 2L TI-
Scel DI % FHE L 72, KIT 42°CT 30 431552 L € Red recombinase % 53& L | 30°C,
2-3 BFMIIR IS S L 72, % DEI & A LB 35T 200 (57K L. 5 £7212 50 uL %
1% r-arabinose, 10 pg/mL 7 0@ 7 A7 = = a2 — LS HREK LB EHLICEIK L 30°CTH;
F L7, 3048 HigIcEo N7 a—vicDonT, AF~ A4 v ViMEELE T EE
INTW S5, GP38.1 LN DEBIETFRIEB LV ZRRD 774 ~<—%y F ZHw
72 PCR 75 CHifERE L. GP38.1 KiBAHIE 2 /& pPBAC-GPCMVA9k-A38.1 % &£FF3 5 KIGH
Zf#7z, £7-. TDORE b BACDNA Z i L. EcoRI & X ' Xhol i€ X 5 BAC DNA
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DOIREEFERT Y2 — v % BAC itk g 5 2 L ©, FHILZWERBEL TW
W & EERL 72,

GP38.1 f&IFHkIZ. pBAC-GPCMVA9K-A38.1 DRI T % FHIRECH~ & 1HIF X 2 3
J7ECEBLL 72, GP38.1 BT & MH[E 7 60 bp DS EZ D7 7 4 ~— (Table 1) %
FAWT, pEP-kanS % 7 v 7L — b IC GP38.1 fHIRAHI & 1~ A4 v VIiHEEBIE % &
i DNA Wik 2 {F# L 72, Z® DNA Wik % pBAC-GPCMVA9-A38.1 % {RfFf3 %
GS1783 Ic L7 buKL—v 3 v L7, DK, pBAC-GPCMVA9k-A38.1 OfFHL L [A]
RO FMEIC X v, GP38.1 {HIF#H R 2 & pBAC-GPCMVA9k-138.1 % 537z,

2.2.9.2 #H#fs %z BAC DNA O f5Hl

pBAC-GPCMVA9k-A38.1, -r38.1 % % L2 1WERFFT 5 KIGH GS1783 #E% 400 mL
70 L7 2= a—AEERE LB B T, 30°CTHELZ, TEERL
NucleoBond Xtra BAC (Takara) % Fi\>C# BAC DNA %t} - F58 L. GPL i~
FoOVRTZ 27 avITHW,

2293 ¥z v A 2D X UKL

FuGENE %:FHW( it & x BAC DNA % GPLMifgICc F 7 v A7 227 v 3
v L7z, BARIICIX, 1.5mL =2 — 7T 50 uL @ F12 5541, 1 ug BACDNA (pBAC-
GPCMVA9k-A38.1, -r38.1). 4 uL FuGENE #EA L. ERTISoMEEL -, Th
% 24-well 7L — FI280-90%=2 v 7 LTy b & 7x - 7- GPLIIl@ D& - 2 .37°C.
5% CO, fF7E T C 3-4 HRKSE L 72, GFP 2 {BRICERL DAL ) R L 214, &L
2oL — S — CREPMIE 2 # A L. GPL #ifli% 80% v 7 ATy MICA B X ) Ik
ML 725 cm? 7 7 A3 (T25, Coring) ~EJ& L. 37°C. 5% CO, f#{E I T 3-4 HHH;
#EL7, DIk, lﬁlﬁ% IC 75e¢m® 7 7 A2 3 (T75,Corning) « % LT TI50 ~A7 —1AT
vy 7 L7Db 1222 ICHELTY 4 Vv 2 FE#E 21T GP38.1 XAtk (GPCMV A38.1) &
X OEIRE (GPCMV 138.1) D A b v 7 Z{EHLL 7=,

22.10 GPCMV &Y ER
2.2.10.1 GP38.1 mRNA FIBHE D FaE)

96-well plate I[Z#%fH L 72 GPL fMifidic GPCMVA9k (WT) % MOI | TREHX &, 50
ugmlL ¥ 27 a~F%> I} (CHX) B#1E N £ 72 13 IFFEET T 6 KREHEEFE L 72, RNeasy
Mini Kit (Qiagen)% F\>C RNA % ffiHl L. PrimeScript RT reagent Kit with gDNA Eraser
(Takara) % F\>T cDNA ICWHEE L 7z, Table | ICit#k L7277 4 ~—3 X U GoTaq
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gPCR Master Mix (Promega) % FH\»7z7E & PCR{EIC X U GP38.1 mRNA &= Z #H7E L 7=,

2.2.10.2 JEGEHHAC AR A7 O B

GPL fifiE % 96-well 7L — MICIERE L. 24 FFEH£I1C GPCMV A38.1 5 X 18 r38.1 %
MOI 0.5 TR X ¥ 7z, % Dk, 24, 48, 72, 96, 120 K& ICHIAE Z B L, -80°C
IR L 72, il ofatEcd 2 WEEYE ATP % CellTiter-Glo Luminescent Cell
Viability Assay (Promega) & H\WCiER L, &3 v 7o Bl g z 5 L 72,

2.2.10.3 TUNEL &

GPL #fifil % 8-well Lab-Tek chamber slide ICf%&f#H L. A38.1 3 X Uf 138.1 Z MOI 0.5 T
BRG X 27z, % D 24 FFfE]#21C, Cell Meter TUNEL Apoptosis Assay Kit (AAT Bioquest)
ZHWT, TH P = 2O THE L WL DNA Z 3L 72, Z D%, 100 ng/mL
D DAPI % W Gl itz 2 et L, L L — 3 —BAMER (LSM700) TA X —2 v 7
L7z,

22104 %EIEIHEE

GPL #lifid % 48-well plate ICFEFE L. A38.1 5 X U r38.1 Z MOI 0.01 TIEJX 47,
&G 2 WP I A U, R 1, 30 5. 7. 9. 11 HiRIC E3FEZ BN L. -80°C~f&
FL7z, 20k, &FEEOVALZNMiE 1223 ICHEL THEL 72,

22105 EAE Y MMEKRSD KRG

AWFEIC BT, B EBRIIE RERRAEYET - B EBRLZE RS L TR K
¥V EREERESOEKRESCEML 2, 38RO RKELE Y Ml 4 ISR
DETIT A38.1 B L < 13 138.1 % 5.0 x 10° FFUs % 9 2 JELEYEER (a). I X OB
YA LZEDN 25D 1.0x107 FFUs TH % Z & DAL a & A5 D EG B3P E5 (b)
ZiTo 72, MERE b BVEEGHAICY 2 B 6 HiRIC ZFRAMREFIC X 2 REE50AL
BE{To-0bMH L, MiREs X O (s, 0. W, Ay 288 L 7%,

22.11 E&E PCRIE

REL -EasoEEZHIE L. DNA i+ v + QlAamp DNA Mini Kit (Qiagen) %
v, s & &z D DNA Z it L 72, GPCMV GP83 i#{n 15 L EL-E
v b B-actin BT ZEER L L 727 & PCRIE[S8IC X v, MIfE#H:Y 72 h & GPCMV 7
JLhav—EErHEHL 7,
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BARICiZ, TREOMT1 v 7 B72 9 20 uL © TagMan premix ZFHH L, 7
v 7L — g nvEtonig, BmERIEKD 7z0 oYy v v (Bl 7 v
—= VI LT IRAI N ERBEARLZb D) BXUCHNO Y Y 7L %%& 5 ul BN
L. Mx3000P (Stratagene) % F\> CE®E PCR KILZIT - 72,

GPCMV GP83 &I&T (ul)
DW 431
THUNDERBIRD qPCR mix 10.00
Salmon sperm ssDNA [100 pg/mL] 0.40
Reference dye x100 diluted in DW 0.04

GP83 primer F&R mix [25 uM] 0.16

GP83 probe FAM [57.9 uM] 0.09

subtotal 15.00

DW, standard DNA, or sample DNA 5.00

total 20.00

GP83 primer F fit%l] : 5°-CGACGACGACGATGACGAAAAC

GP83 primer R Fid4l| @ 5°-TCCTCGGTCTCAACGAAGGGTC

GP83 probe fit#ll @ 5°-FAM-ATCCGAGTTAGGCAGCG-Minor Groove Binder (MGB)
PCR £ © 95°C 10 min,  (95°C 15 sec, 60°C 1 min) x50 ¥4 7 v

ELEY b p-actin BIEF (uL)
DW 4.67
Brilliant IIT Ultra-Fast QPCR master mix 10.00
E. coli carrier DNA [100 pg/mL] 0.40
Reference dye x100 diluted in DW 0.04
GP B-actin primer F&R mix [25 pM] 0.16
GP B-actin probe FAM [54.5 uM] 0.09
subtotal 15.00
DW, standard DNA, or sample DNA 5.00
total 20.00

GP B-actin primer F %] : 5-~AGGCCAACCGCGAGAAGATGAC
GP B-actin primer R fic% : 5>-~GAAGTCCAGGGCGACGTAGCA
GP B-actin probe fit5l : 5’-FAM-CACTCTCCACCTTCC-MGB

PCR £&fF 1 95°C 3 min.  (95°C 10 sec, 60°C 30 sec) x50 ¥4 7 v

22,12 ffEHLEE

#EEHULE (X GraphPad Prism ver.7 (GraphPad Software) % FH\»CT{T o7z, 2 BEff DAl
EREClEgE T v 4 VAR DO A EEMREICIE Mann-Whitney ® U #E % H v, HEK
S RKimrAEEDY & LT,
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23.1 GP38.1 DFIHENE

CMV &5 F X RTYIER T YIHE G T RIHEE O RIS FlER X 5 [1],
R EE (G T 3G S N - WHEG T IE DNA R Y A 7 —¥ 4 &7 4 L 2 DNA #
BUC B 2EE, BIBERTF IRV AN TFOMEX v X7k FICa—FLTwa,
HIFIENEG T 1E & v 3 7 EEPHER] CHX 778 F T3 mRNA OFBFEISKC 3
BT EERINTVWEZ &L, GPCMV %Y X & 72 GPL Mllfigic 35T CHX D
FHEIC X % GP38.1 ODFRHENER LI 5 & & T, GP38.1 ARV ERLR T2 5 2%
BETL 72, 2 OfE%, CHX 777E F T GP38.1 mRNA B TAA LN 05,
GP38.1 IFHIFIACIE e <. WIHHE 2 I3BICRIRT 2857 & & 2 bz (Fig 9)
B, VMIA % 2 — F 3 % HCMV UL37x1 12 ATFIHA[59]. MCMV m38.5 1 #1HH ic 5
T 52 LA SN TEDY[45]. MHC-I 73 T D FIRICEES 3 % HCMV UL40 12 #1H#i % X
OCRIICHRIT 2 2 b T 5[41],

=
o

GP38.1 transcripts
(X 10°copies/well)
(%)

0
infection +
CHX - - + -
RT + + +

1
+

Fig. 9 The mRNA expression kinetics of GP38.1

GPL cells in wells of a 96-well plate were infected with mock or with GPCMVA9k WT at an MOI of 1, cultured
in the absence or presence of cycloheximide (CHX), and harvested at 6hrs after infection. Quantification of GP38.1
transcripts in the RNA samples reacted without or with reverse transcriptase (RT) was done as described in the
Materials & Methods section. Means and SEMs of copy numbers of GP38.1 transcripts obtained from triplicate

wells are shown.

27



232 GP38.1 2 MHC-1 3 T OFHIC 5 2 5 50E

GPL HifEIc —@PEICHEI X ¥ 72 GP38.1 23, MHC-1 73 T DRI & DB % Kk
T2 lat L7z, EALE Y PO MHC 7 FOREEIX, ~ 7 AD MHC-1 73 FTh 5
H-2D % H-2K & FH{LL T\ 5[60]72%, T MHC-1 (H2-Kb/H2-Db) ¥~V A€/ 7 1 —
FATURE O CREREEZT W, LESL - M cBE L2, T ORER,
GP38.1 FHOFMIC L 2 MHC-1 53 FORHECHIEICHO 2 aE IR onmd o7
(Fig. 10),

GP38.1

(% 40)

Fig. 10 GP38.1 2° MHC-I 53 T ORI Ic 5 2 5 &

233  GP38.1 XiEAHI 2 GPCMV DEIR

GP38.1 DV A N ABEIHIC 1T 1% H % T3 5 7% pBAC-GPCMVAYk % Hitk &
L. GP38.1 BT ICERZEA L7z pPBAC-GPCMVA9K-A38.1, I & WMEIFA R % E A
L 7z pPBAC-GPCMVA9k-138.1 % GPL ffifdicZEhnZnt 7 v A7 27 vavi sl
THRAMIC GP38.1 KIEFE (GPCMV A38.1) & X VEIFK (GPCMV r38.1) @ 2 FFHD
T ANRZBEILL 72,

PFRE G Z L2, VANV AR X by 7 OFEELETRIC BT, GP38.1 KIEMRIE MG i
(IR IR R AR 1 e~ C BRI IR ZE 2D 5 (CPE, cytopathic effect) 23341, £5#E
EFERFOTAAZIMEBET LTS 20, BT A L 22T ROME %17

277,



234  GP38.1 PRSI FFRE XY 4 VREHIC G 2 % 508

GPCMV A38.1 3 X 1N 138.1 . 96-well plate I #%&f# L 7= GPL M@ ic MOI 0.5 TREH
IRz, ZO%, BRI A28 Lz & A, 381 BREAMAZIC b~ A38.1
JEASIAE I B3 CHIBEZE DS T T 2 M A /L 5 v 72 (Fig 11A),

% T, GPCMV B MIfa o 73R icxnt 325 GP38.1 D ELAMEICT 5720, #
PR TdH % GPCMV A9k (WT). A38.1 7213 r38.1 %, 96-well plate I #&fE L 7= GPL #i
fEic MOIL0.5 CREHE X & RERFIICRGAMIIE 2 (R L . MRS ANTETE ATP DE R Z1T 9
Z L CHIIAEFEREZHEIE L7z, 2 OF5HR, A38.1 BMIAE <X, WT £ 7213 138.1 /X
MR He~, e 48 IFfE AR DMl AR s A EIT{X T L 72 (Fig. 11B), 2D T & >
5 GP38.1 v3 LA e D MIRAE % PN 3= 2 WIREME S & 2 & 72 o 72,

RIT, GP38.1 DM ER CTCO VAN AIEIEIC G 2 250 & 2 HIEIC T 5729,
GPCMV A38.1 3 X U 138.1 % 48-well plate IZ#&HE L 72 GPL Milfidic MOI 0.01 T&YL X
7%, 1. 3. 5. 7. 9. 11 HERICE:E BiE 2RI L, & Bl o v 4 v 2 Tl %l
E LTz ZDFER, A38.1 EYSHIfE 0E#E EiFh o v 4 v 2T, r38.1 ICHb~< 10 4>
D 1 BEIKT L Twiz (Fig. 11C), WT, A38.1 £7z1% 138.1 5 LiEho v A v
i % LB L 72830 C b AR DFER S 5, WT & 1381 oRiE EiEFRO 7 4 L%
JHfICIZZED 72 & &R L7z (Fig. 11D), A L oOF5HRIZ, MlgEERICE T L7 4
VATIIEIC & 5T GP38.1 AHEELKEIZ R L T I 2R L TWwE,

X 51T, GP38.1 AEMWMERTCD T 4 v ZBGEICH 2 BRI L ICT 3720, 3
g e LT Y b HEHEARIC GPCMV A38.1 5 X U8 1r38.1 R MR L, &Y 6 HERIC,
MK L Pl FH Y A V2 EEZRIE L 72, b, BREZHERET 2729, 1213FHE
D RGENY)EER % 2 BT > 72, A38.1 EGHRE & 381 AR C.L EBLITHE S —ldtED
RERD . PO IR (FE), fiio HIME O MMERA X ZR R o Nk o /-
(Fig. 12), MFEER L & A38.1 EEHEDfiart v 4 v R & IT 381 EYHE L 0 DK A
BB Y. FRICHEY Y A NVABICEERENPA LN (Fig. 13), 2D Lh b,
GP38.1 IZENWIEARIC B T 2 v A M ABIE R E D INICEEL TWb eE X LN,
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Fig. 11 Effects of GP38.1 on cell survival, apoptosis, and viral yields.

(A, B) GPL cells were infected with GPCMVA9k (WT), A38.1 or r38.1 at an MOI of 0.5. Bright field images (A)
and the cell survival percentages at the indicated time points (B) are shown. (C) Culture supernatants of GPL
cells infected with A38.1 or r38.1 at an MOI of 0.01 were collected at the indicated time points. (D) Comparison
of viral yields among WT, r38.1, and A38.1. Culture supernatants of GPL cells infected with GPCMV A9k strains
atan MOI of 0.01 were collected at the indicated time points. Means and SEMs of the viral titers in the supernatants
from triplicate wells are shown. Means and SEMs of the viral titers in the supernatants from triplicate wells are

shown. Due to the small SEMs, error bars are hidden behind the circles.
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Fig. 12 Effects of GP38.1 on changes in body weight and on appearance of organs.

(left panel) Means and SEMs of relative body weights of guinea pigs infected with r38.1 (blue and purple) or
A38.1 (red and orange) in two independent experiments are shown using the body weight of each animal at the
time of GPCMYV infection as a 100% control. N=4 per each group in one experiment. (right panel) Appearance
of the spleens and lungs of the r38.1- or A38.1-infected animals
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Fig. 13 Effects of GP38.1 on viral dissemination in vivo.

Viral loads in the indicated tissues of guinea pigs infected with GPCMV A9k A38.1 (open circles) or r38.1 (closed
circles) at 6 days post-infection were determined by real-time PCR analyses. Each closed or open circle represents
one animal. Means and SEMs of the viral loads from 4 animals are shown. Results of two independent experiments

are shown separately.
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23.5  GP38.1 OAAEMNIETE & RS A

GP38.1 DX v JEHE L CORRNAEEZHL2ICT 2720, MIlENEES X
OFHERIRAE A 2 aT L 72,

EGFP #5# GP38.1 Z ¥ X ¢ 7= GPL #ifu % . AL — ¥ —BEME 2 F v <8z
L7fiR. GP38.1 1ZI Pa v FUTICRIES 52 & LT L7z (Fig. 14A).

¥ 72, GP38.1 ©7 I/ FERCAHIIE N BUBEBHAT ALY (NXT/S) Z&ts 2 &2 6, BEH
& o4 MET L 72, FLAG 123 GP38.1 # %I X &7~ GPLMlED 74 & — 1 %,
N BB SHUT T = PNGaseF. O BUBESHUIIBIEESR O-glycosidase (+ neuraminidase) T%
TR L, ¥TFLAG Jiik2 Wiy 22 v 7ay 74 v 7FEC X DRI L 7225,
GP38.1 DT BICE IR R o7, TDT E D5, GP38.1 IXMHSHER %52 1 7\ dy
TEI19kDa DX v X7 ETHEH I EHRRLTEY (Fig 14B), O TERIZT I/
E»oPHINE S TFE21.7TkDa &L Z L Tz,

/

1

A GP38.1 DAPI B
GP38.1  vec

kDa
=60

- 45

- 35
T -
— 25

asapea <

=15

- 4+ = = PNGaseF
- = 4+ = O-glyco/Neu

mitochondria merge

Fig. 14 Cellular localization and glycosylation state of GP38.1 in transiently transfected cells.

(A) GPL cells were transfected with pEGFP-GP38.1, one day later stained with MitoSpy Red CMXRos (red) and
DAPI (blue) for mitochondrial and nuclear straining, respectively, fixed with 4% paraformaldehyde, and observed
using a confocal microscope. (B) HEK293T cells were transfected with pCMV-Tag-GP38.1 (GP38.1) or with a
vector plasmid (vec) and one day later harvested. After sonication, the lysates were treated with PNGaseF or with
O-glycosidase along with neuraminidase (O-glyco/Neu) and analyzed by immunoblotting using an anti-FLAG tag

antibody.
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23.6 GP38.1 DT K b — o RHNHIEH

GP38.1 2SI b v FYTICRELEZ S, GP38.1 X b v N Y TICHET
5Bcl2 77 IV =2y 08 u N L CHlfll N NRET & b — > X880 %2 HE 5
32 & THIFIZEZIHI L TW 23D TlE AW eE L2z, Bel2 773V —X v 08
DT HR b= AEHER T BAX ® BAK 133 ba v FY TEoGEEER TTES .
Fav R THERECRET 2T b2 —LchEDTR M=V RFEER VN7 EH%
HIE~RE X ® 3 2 8 THRA—EHRT — PG+ %, BNz 7 =2
R—=NANR—XTHBHNANN—F 3 BiEMfbIns & ClilWENORE X v X7
B oMbtk DNA OB L2 CTT F + —> 23873 %,

2T, TRV RFEHIZ 270 Z2RY V[61]ICkE I av ) TEHOER
HITitES X O 23—+ 3 OiEME L, Zhicke < £ DNA oWh L% 5l ic. GP38.1
DT R b — v AR~ DHE G L 72,

2.3.6.1 % DNA W R {b o i
¥ 9. .GPCMV L THFEI NS TH b — 2 21T X 2 DNA WA {LICH 3 5 GP38.1
DB R G L 72, GPCMV A38.1 ¥ 7213 r38.1 % GPL #ligic MOI 0.5 TS X &,
24 KRR IC T R b — > R X o TH U7z {t DNA % TUNEL (5 IC X Y L 72,
Z OFER. 138.1 B T 13 TUNEL SRR 2 45%08A L 7= 2 & 226, GP38.1 Ik
a7 K — v 2MHEERZ R 2 & ZBH L2 L7z (Fig. 15).

DAPI GFP TUNEL merge
0.8 P <0.05 b ¥ 5 ' .
+
oo 06 r38.1
Z 0
S5 0
F 4+ 04
‘s o
o8
®~ 02
x A38.1
0

A38.1 r38.1

Fig. 15 Effects of GP38.1 on DNA fragmentation visualized by the TUNEL assay.
At 24 hrs after the infection of GPL cells with GPCMV A38.1 or r38.1 at an MOI of 0.5, apoptosis in the infected
cells was monitored using a commercial TUNEL assay kit. Means and SEMs of the ratio between TUNEL-

positive and -negative cell numbers obtained in triplicate experiments are shown.
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23.62 HAS—E 3 iEHLOHH

RIT, 1% DNA WiH b D EFRICALiET 2 4 XV FTH B h 28—+ 3 O it
35 GP38.1 DFE LA L 7=,

GP38.1 ZLEMICFILT 5 HeLa ML (HeLa-GP38.1) %Mz L. T Offiffaikic
FURE 1T uM DAZ T RAKY) VERML, TR =Y RZFHEE LTz, h A=K 3
FRRPICUIME NS C & CRIBICN T 2N T e -7 L a2 HEXTF VE2FHL
7= CellEvent Caspase-3/7 Green Flow Cytometry Assay Kit Z W T A X v v XK Y VI
4 EEEZOMBZRGL, 70 —% A P XA MY —ICX DEOGRERZEE L 72, 2D
fE . HeLa-GP38.1 i@ <lx. FEM:XIIRCTH % HeLa MIfZICLLRTH 2 ¥X—+x 3 3k
BT REPELE 2 26% I8 L 72 2 & 225, GP38.1 2341 AX—+x 3 itk HIf 32 2 &
%5 AC L7= (Fig. 16A, C),

23.63 I Fav Y 7EEEN:TTHE DI

BRIC, A AN—E 3EED BRI ET 24XV FTCHLIPa vy FY TED
M TTHEIC RT3 5 GP38.1 DB % #iET L 72, HeLa-GP38.1 MAEICH&IRE 500 nM @
ARYBRARY VERML, TR = ZA%FEL 72, 4 FfH%IC CMXRos 12 L D 2
Fav R TERGL, 7Je—%4 F X FY =X D CMXRos FFHMIEEIC T 2
e D % BIE L 72, % OFER, HeLa-GP38.1 MliE Tid. EEMENIETH % HeLa
MR IC e~ T CMXRos FEHBGE DS 30%0%4 L 72 (Fig. 16B, D), X b2 v F U7
M TS X 2 BEE AL DK T I fEv: CMXRos B2/ e IT3Em L, B
G IR T2 28256, GP38.1 133 Fayv P TEEEHGEZINH T2 2 &
ZHH O 222 L 72,

237 GP38.1 £ Bcl-2 77 IV —% v X7H BAX & DHAIEH

GP38.1 [ZI Fav FUTICHEL, WRMET K+ — > AR % B Il L 72
Z L 25, GP38.1 I positional homolog & £l X 4172 HCMV UL37x1 [43,47] & [FIER.
IPaAaVFITREBFETHREF - RABERTFTHS Bel-2 77 I ) —KX VN IH
BAX 5 X U'BAK & HAEH T2 2 & CHRRMET R P —v 2 Z2HIHH L T2 D TidZ
Wk Ez, ROBET 51T - 7,
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Fig. 16 Effects of GP38.1 on intrinsic pathways of apoptosis.

(A, C) HeLa and HeLa-GP38.1 cells were treated with staurosporine and thereafter with CellEvent Caspase-3/7
Green Detection Reagent and AADvanced dead cell stain solution. After gating out dead cells, 5,000 cells were
counted for the presence or absence of caspase-3-activation-specific staining. Means and SEMs of the ratio
between caspase-3 activation-positive (caspase3+) and -negative (caspase3-) cell numbers obtained in triplicate
experiments are shown. (B, D) HeLa and HeLa-GP38.1 cells were treated with staurosporine and thereafter with
MitoSpy Red CMXRos. After gating out dead cells stained with eBioscience Fixable Viability Dye eFluor 780,
approximately 7,000 cells were counted for the presence or absence of CMXRos staining. Means and SEMs of the

ratio between CMXRos-negative and -positive cell numbers obtained in triplicate experiments are shown.
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2.3.7.1 GP38.1 & BAX DOffilg N IL/ETE

—EEFRIRICE VLT, GP38.1 28 BAX & HFET 2 02 KET L 72, JREOHEDE X v
X 74 RFP T L 72 gpBAX (RFP-BAX) ¥ 7213 GFP £ L 7= GP38.1 (GFP-GP38.1)
% GPL MIfEIC I X &, B FEAK AT TRV LT AT e FICX W EEL
72o % DT, 100 ng/mL @ DAPI % H\W CHlAgE: Zxf bt U, LB S L — 3 —BEK
$%C RFP-BAX & GFP-GP38.1 DJRifE 2 Bi% L 72, % OfiR. BAX 13 GP38.1 JEFTE
TCiMleE 2fRICRTE L 7223, GP38.1 % LRI X2 & GP38.1 &£ BAX iFWvii
b I bav FYTICHIELE (Fig 17A).

2.3.7.2 BAX OAENEE S ~DEAT
i, IR % T GP38.1 LHHAM ML TWwb BAX Ozl A 72,

HEK293T ffEIC, C Kifi% FLAG fZ:# L 7= GP38.1 2 #H X &, BT EAK 24 K
[l DM % BN U 72 o AHARR IR % 55 o ilE L € i & T ic ot L . $T FLAG $t
Rickz vz zxzy7uy MENZITo72& T A, GP38.1 RIBY). T 7B REME
B3 ICHEAE L T2 BERME X v X 7 E A LAl T & % 3-[(3-Cholamidopropyl)-
dimethylammonio]-1-propanesulfonate (CHAPS)% 2% IS % Z & GP38.1 1ZA[& L
INT=D5. GP38.1 ZEte & v 8 7 B TR 7 TG R D3 e S 5 2 & 2
5. GP38.1 &£ BAX L DA Z REEREEIC L VIO 2 2 L IR ZE 2 b
Tzo % CC, M TIE BAX (ZVAMEEIICHFEST 2 2 & # AL, GP38.1 ZHLFH
XD EITX Y, AR ICTFEE L 72 BAX O KD S REEmE S~ T4 5
Z L &IRL7 (Fig. 17B), Z OFERIZ, GP38.1 28 UL37x1 & [Alkk, BAX & MHAMERH T
52 ERRBLTVS, L2L, GP38.1 28 BAX L EHEMAAMERL TW2 5289 20
BH & 2> TR\,

2.3.8 GP38.1 £ BAK & DI AAEH

MCMV m38.5 I BAX ® A & HANEFH T %4, HCMV UL37x1 ¥ BAX 721F C7& <
BAK & b MHEAVEM T 3[43,47]e GP38.1 iICX BT K+ — 2 2MFEWER IZE DI TH -
722 &5, GP38.1 28 BAK EMAERT 2085 »paeT L7z, —@ERRRICE
\»C EGFP 1553#% GP38.1 & RFP 1553 gpBAK % Z 1L Z AT X ¥ 7 #58E. BAK I3 I +
av P Y TIFEL,Z DRTEIX GP38.1 DIFHIC X o TEIL L 7ad»> 7= (Fig. 18A,
B), ¥ 7z, ML -V —FAMEEIC X 2 Z @7 M oY R R EEEERE (2 2 & v 2)
#HWT, BAK 28 GP38.1 L H/EL CTWwinnwZ & #/R L7 (Fig. 18 B-F)y 2NH D
fiskld. GP38.1 28 BAK L HHAFH L2 & 2R L T 5,
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A GFP-GP38.1+RFP-BAX B

GFP RFP merge

BAX BAX+GP38.1
ppt sup ppt sup

S @D~ BAX

GFP-GP38.1+RFP RFP-BAX

Fig. 17 Interaction of GP38.1 with BAX in transiently transfected cells.

(A) GPL cells were transfected with pEGFP-GP38.1 (GFP-GP38.1) along with pTurboRFP-N (RFP) or
pTurboRFP-gpBAX (RFP-BAX), 2 days later fixed with 4% paraformaldehyde, and observed using a confocal
microscope. (B) HEK293T cells were transfected with pcDNA-gpBAX (BAX) with or without pCMV-Tag-
GP38.1 (GP38.1) and one day later harvested. Their cell lysates were analyzed by immunoblotting using anti-BAX

antibodies.

RFP-BAK+GFP RFP-BAK+GFP-GP38.1
C2+3 Slice 8/17, C2&3 Slice 8/17, C1&3

Slice 4/17, C1-3 Slice 8/17, C1-3 Slice 13/17, C1-3

Fig. 18 No evident interaction of GP38.1 with BAK.

GPL cells were transfected with pTurboRFP-gpBAK (RFP-BAK) along with pEGFP-N1 (A) or pEGFP-GP38.1
(GFP-GP38.1) (B-F), 2 days later fixed with 4% paraformaldehyde, and observed using the Z-stack function of a
confocal microscope. Channels C1, C2, and C3 represented EGFP (green), TurboRFP (red), and DAPI (blue),
respectively. Panels D to F are 4th, 8th, and 13th of 17 slices, respectively, using C1, C2, and C3.
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FEaf F
ARETIX, GPCMV GP38.1 BIn T DREREIC O WTHRET L. LN OfRZH 7,
1) P ICHEI X 472 GP38.1 1&. MHC-1 73 FDRIUEE L 7nd - 72,

2) GP38.1 RABMRE GBI CIZMIAISES TUE L . B R o v A4 Vv 2 Jflias KT L
7. GP38.1 RIEWEEELE Y F TlX, BT Y ANV ZEXIFEEITUKT L 72,
3)GP38.1 IZFA X YR RKY VICXVFEINLTH P — v Rl L 72,
4)GP38.1 13 I bav FUTIBEL, Bel-2 77 IV —&2 v 3278 BAX L HHAEH

L7725, & v o728 TH 5 BAK & IIHAERH L b > 72,
A XY, GP38.1 X BAX FFEAICEREMILDO 7 F b — > X%l § 5. GPCMV 723
a—F3F5VWMIATHDEEZLND,

S

T

GP38.1 3. HCMV UL40 & 55 \WEHIMHE % H 3% b O O, MHC-1 53 F DRI &2 248
fbxeidolz, ZOBOKMEITT GP381 I ba v FITIKFEETSZE, 2L T
GP38.1 R C T2 T THES 2 T L 3B L 7= 2 L 25 GP38.1 13K
YfaD 7K+ — > 2B L 285 1 X 0 1E FRE R T 2 HRE R A T 5 LR
TE L CHEBERRIT 2D 72, Y A VR L ECORIEE T & OfEB%R 2 & GP38.1
IZ vVMIA T&® % HCMV UL37x1 * MCMV m38.5 @ positional homolog T& 5 & #EHl
L 7225, GP38.1 {3 HCMV UL37x1 ¥ MCMVm38.5, %\ (ZBcl-2 77 3 J — & v ¥
78 & OMEER -7\, 2T X v o278 o EEmEE Pl — 1 TMHMM
(www.cbs.dtu.dk/services/ TMHMM/) % F\ > CTHEFT L 72455, GP38.1 © 7 3 / FEfCH D
156725 37 fi & CORHIABEERMEIK L FHlE Nz, TH5LAEZIPa vy FIT~D
BATS 7 F N bin ) 5 ZBUKME R A 4 v OFFEEIE UL37x1 % m38.5 ICH W T b fifEsd X
NTW3[47], EHIC, UL37xl © BAX fi&G K A4 v D5 b B 23K L7z 20 7 2
JWEOBH &k E L CHEIMERRE 21T > 7225, GP38.1 @7 I/ BEECH i Ml [\
ORI S e o7z, 72, UL37x1 ° m38.5 &\ o 72BEFI D vMIA 11
EFNEFNITAEIVEE (E) £33 702 2 v (Q) ICE TR TELE T 5 [47]75.
GP38.1 ICZ D X 5 &lAIZ RO 5T .80 T I JBED S BT AXZ X Vi (D) | E.
Q V&EF 22 FREE 1 28I C KInfllicHFES 2 DA TH o7 (Fig. 19), TD X
2T, —REEHN DM A & Tld, GP38.1 28 UL37x1 % m38.5 L FA{l L 72 BAX & DAf
HAER %~ 387 13 HENI © & 72 b2 5 72, GP38.1 28 BAX DHEREZ I3~ 2887 2 FH &
DT B 729 0C i, GP38.1 & BAX D AAEH DEIIC DT X 0 ZFilll 7 figdfr 23 a2
Th b,
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M 14 ElRPALLFASGALGFVAGWILSN-|----WLTRRRDSQNCSGSSCDRPAGDVTDDGSAVYVGLRRRRFSWGSRERRFAEETANELI ---RV 105
3 ok (E 3 * * ¥ [l L% Al * ok k *

GP 12 SIPSVCRWLFGSLAFYATCEVI I YGVRRWKDYTFYRYTASANWTYLMYCALSERD----RKRLYRMLATDVNKRIENKNLWNFLIGDRCV 106
* FEEEE.E E * [z *E kL k% 3 A 3

- -WIQRKRLEDPLPPWLRKKKACALTRRS----RHRLRRQHGVIDGENSETERSVDLVA---AL 78

E/Q-rich region
M 106 LRDIRRDCQQQLQQQQEQQQQEKQ QQQQPQPQSRPQSQRQEAGDGGVDNDNRAEHREDVRQRD GSGVRHPGGETGTGFGDEHLVY 179
GP 107 LLAVHDGILPMPDGKLDTARRFMDDIFDHPDGRAAKAEVDDIRLALLCVRGVDGEQFVRSDRSELNGLDAEGTDEDVRFEQRRgﬁéTSV 185

H 79 LAEAGEESVTEDTEREDTEEERED EEEENEARTPEVNPIDAEGLSGLAREAC RLLQHNGPQQSHQ 163

BAX-binding domain

Fig. 19 Pairwise comparison of MCMV m38.5 (M), GPCMV GP38.1 (GP), and HCMV UL37x1 (H)

ClustalW analysis (DDBJ ver. 2.1; slow protein alignment, weight matrix: Gonnet, gap open and extension: 10
and 0.1; multiple alignment, Gonnet, gap open, extension, and distance: 10, 0.2, and 10, no end gaps) of the amino
acid sequences alignment of MCMV m38.5 (M), GPCMYV GP38.1 (GP), and HCMV UL37x1 (H). In a pairwise
comparison, identical residues (*) and conserved substitutions (:) are highlighted in pink and semi-conserved
substitutions (.) are in yellow. Based on the reported alignment between m38.5 and UL37x1 [47], the mitochondrial
localization sequence (MLS) of UL37x1 [62] and the putative m38.5 and GP38.1 MLSs, the BAX-binding domain
of UL37x1 [63] and the aligned m38.5 and GP38.1 sequences are marked with boxes.

GP38.1 ZAZ TV BAKRY VICXVFEEINAZI PV Y ?H%@i%_i@'lﬁs*‘%%ﬁ
ZN—X 3 OIEMALZIMH L2, LaL, 2 by P Y 7EOGEEETES 7 28—
+ 3 O Ic T35 GP38.1 DIHECRE X Z N Zh 30%E 26%’6‘%0?:0 —77.
UL37x1 13 3 b a v F ) TEEOEEETTEE 74%., H 23—+ 3 OGN Z 62%FHE
TELEHEINTHWBEZ L5, GP38.1 DT Kb —v AHEMBIZH I TH S &
EZbiL5[64,65], 7Znd. GP38.1 RIEMREGAMAEL b D v 4 v ZINE IR IFHRIC L
RTI07D 1 BRETTETT 225, m385 #RIBEE7/ MCMV TH[EREED Y 4 L
2R DD DG TN T 5[66], MCMV 232 — 3% BAX FrE 7 vMIA TdH
% m38.5 &, BAK FfEMICA Y I~ —BK%ZHET % vIBO TH % m4al.1 1L, #Hg
EERB L UVCHPEEROTNICENTH VANV REPIHE S TH b= 2% HE
T 5[40,45,48,66-69], L2>L. m38.5 & mdl.1 DT K b — > ZHIVER % Lk L 728
B2, m38.5 & m4l.1 ZFAKRFIC KIS 272 MCMV % H W 7285 HRE 2370\, GP38.1
¥ BAK EMHAEMERA L o722 &5 6, GP38.1 1Z BAX £ vMIA TH 2 & H
TE20RZYTH Y, BAK FFEMICT R —> 22 [HET 3 H0ERT % GPCMV
E S 5 A REMEASRIZ & L7z, GP38.1 25 BAX FiRAM) vMIA TH 5 T & #EHEMICEHE
BH3 %1l BAX LAt D7 R b — o ZR{EHEME Bel-2 77 3V — 2 v X2 B2 R Al
ICHWT, NREREBIC X VFEINDE TR =2 RT3 % GP38.1 DORhE % Gt
TEHERENRD D, Tz, BAK FFERMICT R b= 2% HET 25 GPCMV #Ein
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TEERT L EPEETH S, b, GPCMV B TG EY O IR 7 — &
R—XZ MR L L7z BLAST I X ) MCMV m4l.1 % D rat CMV (RCMV) +-E
v o7 2/ BB &R RS ZBRELTH, 2O IHELIL 72 ORF ZR25 5
Bholzl b, BHIENZ D LIC L2 ERIIRNEETH 3 tE 2 bz,

GPCMV 1% vICA & L THIS 35 HCMV UL36 *° MCMV M36 D€ u 7% a— |
L Tz (Fig. 5)o M36 % K1 X ¥ 72 MCMV % EEN 1S L 7= B I (K < 13 fE i,
Rl Bifi, MEFRARICEEATT 2 v 4 VR EDRA L 72[70]12 L 226, GP38.1 # RIEX
72 GPCMV 1Z 2\ T b BME{R-CD 7 4 L 2 BHEAS KR IS 3§ 5 2 & 2% L 7=,
FERRIC, KRIFZETIE GPCMV A38.1 2 X T 5 LzELrEy b olfgsh v 4 v 2 &L
38.1 HGRHCHA_TET T 2RI H V., FRICHiEClIAELRESRons, —77
T, m38.5 ZREI 7= MCMV % IEFEN S L 72 Manzur & DT T I3 R, .
filcEs T 2 v AV ABEICHEEZIZTR 5N d > 72[66], CMV EREEICE T 5 7 A4
IV ACRERIRRB IR GRS IC X o CTEIL T 5691 DT H 5 2 L2 H . GP38.1 £
7213 m38.5 OXRBEHPMEF ¥ 4 N R BEICIT TR DE W (ZHGFEEEIER L Tw
LAREMED B B

PIEX b, RETIE, GP38.1 13 GPCMV 282 — F§ % BAX R vMIA TH 5 Z
xS I L, [FIRFIC GPCMV 23KR[FIE D BAK FF 2 7 K b — v AHEEEF %
B3 20pElZ R L 72,
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3B GPCMV GP119.1 DEEREREMNT

H1H S

FramCui~7- X 9 1 NKiflic X 2 JiiRF- R % (ADCC) £~ v 7 7 —
I X B PUMKEEEHIIEE R (ADCP) L Vo B EoEiiidick 327 =27 2 —
PRREIX. VANV ROPERRICERE 2 EGLP R CH 5, 1gGFc 2 L 7218 & Foy &
K (FeyR) DiEMALIic X W I W2 2 b o LMl % B+ 2 720, CMV 1378
F FeyR & [AIBEIC IgGFe ICREAT 2 7 AN R X Vo 28 (vFeyR) % FI L 18T FeyR
DIGEHAL Z HE T 2 & v 5 R HIEEEE 2G4 2 2 L B3F b N T 5 (Fig. 20),

NKi# A2 7777—':!-) [:]
ADCC R PR apce :
K X
(a) Fc (b) \/
IgG —

Fig. 20 7 A )L X FcyR (VFeyR) < X % 75 3 FeyR OHEREIHE

(a) EYHIEKE DO 7 A L ZHUFICHEA L 72 1gG 1 Fe fHIZ /i L T EE FeyR (Bl 21X, NK #ifig Lo
FeyRIlla 7 107 7 — LD FeyRIla) ZiGMHEAL L., REMfildo =7 = 7 2 —REZHET 5, (b)
B R IS FIA L 72 vFeyR (&, 7 A M APUFICHES L 72 1gG @ Fe fEI A ffifd L. 153 FeyR O
HLEHEST 2, () VA4 VAR T LD vEeyR XA OBEF T A VAR TICNT 227 = 7 X —1%
e FHETZ s FHENS,

BHERLY A nRicHB T, Bl T d % < D vFeyR 23iE T T 5 DI HCMV
T®H Y., UL119-118 (gp68). RL11 (gp34). RL12, RLI3 D 4 DBFEINT W5, T H
7Y CMV (RhCMV) TIEZRLII 77 I Y —DFERZTH 5 Rh05 REE ST
%[17,71]c MCMV 22 — F 3 % m138 (fer-1) 13, IgGFe fEATER L i3ilic, NK #ifi@
DIEHACZARE NKG2D © V) 4 FTH 5 H60 ® RAE-1 DFRWAEK NI 52 & T
NK AAEIC X 2 K8 % Bl S 2 BEREDS S S T v B ([72],

51 BT B\ T GP117-GP122 [HfHI% D RACE 2> & 4 © DEREHEY) GP119-A,
-B. -C. -DDFFEBHL LI o7z, TNODIREEYR a2 —F3 25 ORFD 12T
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» % GP119.1 iIZl3. GPCMV DEETH 2 ENLEY b D FeyR ¥, HCMV UL119-118
L ORAEMER R E N2 &b, AKETIE GPCMV GP119.1 ICiEH L, HIHH)
HECHERE DIFAT 21T 5 72,

F2H MEles X Ok
3.2.1  EEEfNE
ARETIZLAT OBk 2 L 72, BEERE oM ITERICEHEL 72,

AR >k JHE AT E{EHE R 5 ref.
GPL EAEY M #HESF ATCC 1-2 1:6 F10

GPE TrEy b O EE A= 1 1:10 D/F10  [67]
HEK293A t b5 ;4 Invitrogen 1 1:20 DI10A

322 UARLR

Lz 7 AN ZADOIERLIZ 229 ICHE L 2716 TITo 72, Table 2 ICREH L 7277 4 =
—t v b EHWT, GP119.1 DFFtEa F v O FiRICEKIEEZER L N7 L —L0v 7
N EE % E A L 72 pPBAC-GPCMVA9k-dGP119.1 (d119). d119 D2 EERAT I L CTHEIK
MeH~DFIRA R %8 A L 72 pPBAC-GPCMVA9%-rGP119.1 (r119), % L T C KinAs
FLAG % 7 CHEE& X 117z GP119.1 ZFH 3 % pBAC-GPCMVA9k-fGP119.1 (f119) D%
BAC DNA Z{E#LL 72, Eids X Ok D BAC DNA <X 4 2 HlREEEWT % — v
i PCRIFICE D, FPHIL R WERDBE L TR W & 2R L 72, ¥, PCRIE
X B F~ A L ViiHEEE TR AGRAL OEZRICIE, aphAl rev 2.2.9 ) B X O
CX28-M13D (5’-GGAGGGGATAGTCCAGGAGAC) D 7' 7 4 ~—_T %7z,

ZNHDBACDNA # GPLMilAIC F 9 v 27223 av$ 532 LT, GP119.1 KB
Rk (GPCMV d119), GP119.1 {&/@#k (GPCMV rl119), & 7' tE:# GP119.1 #HH (GPCMV
f119) OFAHIEZ VAN A ZEINL 72 BEVANVARX v Zid, ZRENML 72 2
DD BAC 7 u—VICHRT 20 FRL CEEIICHL 72, v A A XK TOREH T
1222 T, VANLRZR My 7 OJHlHIE X 1.2.2.3 ICHEL CTHEEL 72,

323 GP119.1 mRNA FIE)E o gt

12-well plate IZ#&fE L 72 GPL ffiic GPCMV A9k (WT) % MOI 3 TREEEX 4, 50
pg/mL ¥ 7 v~% I F (CHX) X UF &K/ EEE (PAA, phosphonoacetic acid) O
TE T £ 72 3R T CREE L 72, S 6. 120 18 IR D MifIE % -80°C TR RTE L
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7z RNeasy Mini Kit (Qiagen) % F{\>C RNA Z#litli L. PrimeScript RT reagent Kit with
gDNA Eraser (Takara) % F\>"C cDNA ICWi#55 L 7z, Table2 ICFCH L 72774 v —+
v b ¥ X ' GoTaq gPCR Master Mix (Promega) % FH\»7z7E& PCR &I X Y GP119.1
mRNA &% H%E L 7z,

324 FHT TR I FOREEE

#& 1k =2 F v %R/ GP119.1 ORF % pEGFP-N1 (Clontech) I 7 v —=v727"L, CE
UilC EGFP X 7N & 7z GP119.1 2% 3 % 77 A I F pEGFP-GP119.1-FL %
E8lL 7z, 2@ 77 X I FIC, QuickChange Lightning Site-Directed Mutagenesis Kit
(Stratagene) & Table2 ICFLE L 72774 ~v—t v PEHOWTHERE 2 IREERE%
BAF 5 Z LT, EGFP & &1 GP119.1 ZR{A L OflG 2 v 7 EZHKHT 577 X
I N pEGFP-GP119.1-dN1, -dN2, -MA. -NQ. -dT. -dTC %Z{F#L 7= (Fig. 22A),

32,5 HOGHURE

223.1 7213 2.2.32 1% L T, HEK293A #ifid £ 7z 13 GPL MARIC &AEFHIH 7 7 % 2
FZEAL 72 B EA LM% 72 13 GPCMV % &Y: X & 72 i@ % 4% PFA in PBS
T 15 LS 2 2 i X 0 [EE L 724 0.5% TritonX-100 1 X 2 fEEULEE % 5 43
T, =Pk E LT FLAG 2 7773 F R Y 7u—FAdifk%s, KPifke LT
Alexa594 BERIT Y ¥ F 1gG Ptk z H W CREREZTT 572, 100 ng/ml ® DAPI % H
WCHIlER A e L, S L — =B (LSM900) Ik W 4 A= v LTz,

326 LR

GP119.1 77 2 I F 2 #EnTEA L 7= M % &5 R L. NP40 lysis buffer
(150mM NaCl, 1% Nonidet P-40, 50mM Tris-HCI (pH 8.0), cOmplete ULTRA protease
inhibitor cocktail (Roche), ImM EDTA) T 4°C, 30 [ L 7z, 4°C. 20,000 x g, 30
SrfEhE G L7 B A MiEihE & L <l L 7z, 2 oMb o 1gG fiGa 2 v o328
. LA DIRIC XY Rl L 72,

3.2.6.1 Protein A/G ¥ — X%\ 7= )ik

f e 3K % Protein A/G magnetic beads (Merck Millipore) & 4°CC 2 IR¢ff )i & &
T —X~DIFFFEM AT 2R E, KT, 3ug D normal guinea pig IgG (MBL) &
4°C TG X 72, T DRIGHIC Protein A/G ¥ — X % il z2, 4°C T 1 K )G &
7z, B — X% NP40 lysis buffer T 3 [l L 7212, v — XICE ML & 172 Protein A/G
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ICHEA L7 1gG BLU 1gG M X v X2 H %, SDS v I ANy 77— WA
ML, 327 LTy RA vy Tay T4 v I #{T-> 72,

3262 2 v 37 HEMLY — X% w72 J7ik

% 30pg Dt FHZRD normal IgG (FUJIFILM). Fab 7 F~ (Novus). Fc BT A~ (Novus).
B X EALE Y I HKD normal IgG (MBL), Fab Wi H~ (Rockland). Fc Wi H~ (Rockland).
¥ 7213 BSA % . % 1 mg @ Pierce NHS-Activated Magnetic Beads (Thermo Fisher Scientific)
ICZ NZ LERIE L 72, 300-500 ug D % v o3 78 & bl i % 200 pg © & v
N7 EEAE — X & 4°C T 1 FFER)G & /72, ©— X% NP40 lysis buffer T 4 [
FL7zB E—RCHE LRy N7 HZ SDS Y Y TNy 77— fleCTEH L,
327 WCHELC Yy T RR VYT 0y T 4 v IR AT 5 72,

327 SDS-PAGE BNV RZXvTwyT 4 vk

SDS v ANy 77 —IEH L2 v T, BB 2-ME 2z T 95°CT 5
SEMBNL 7z T %, 12%7 7 VAT I F7 % HwC SDS-PAGE T L 72,
% D14, polyvinylidene difluoride ¥ (Immobilon-P) I I FJ7 A4 7 v R 7 7 —3&E
BE-330 #HHWC 7wy T4 V7 L7z, 5%AF L I V7 EH PBS-Tween T7 1 v F v
F LT, 7ry X IETHRNL Z—XPUFIR L, HiRT1REFHE L 72z, R\»
T 70y ¥V IR THERL VA % o X — B RYURICE L 1 FFEEHE L 72,
PBS-Tween CTytidt L 7212, AL FFEEHEE ImmunoStar LD & G &4, CCD A
A —¥ % —ChemiDoc % W CTLEFEHBHE L 72,

32.8 GPCMV EYEhY) TR

4 Hf o RELE Y Ml 3 P/ D TIC GPCMV d119 % 721% r119 % 1.0x107
FFUs B/ L. 2RI H 72 280 6 HR BT L 7z, BRE L 21k s L OiReR
(P, FPBE. e, Fif) 22 5. 2.2.11 IC#E LU C DNA fililli 3 X O0ER PCR 1T\, &%
ligzm DAL 7= DY 4 L X DNA BEHRIE L 72,

3.2.9  fREHULER
2212 ICHEL THEEL 77,
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53 AT AR
33.1 GPl119.1 ORI HHE

2.3.1 THh~_72 X 51, CMV BT O FEBRFHLATOI., P18, i KAl n 5,
D) bLREPIHELETFIEY 7 a~F 2 I F (CHX) 77E FTH mRNA OFEHFEH
Ly, BB T3 DNA HREHEAR & 7 FEE (PAA) 1T X Y BB X
%, % Z T, GPCMV % J&§: X &7 GPL iiic 35\ T, CHX ¥ X U PAA D FHEIC X
% GP119.1 mRNA (GP119-A. -C. -D) OFEHENHEZ L L 72 (Fig. 21), GP119.1 mRNA
DFI T CHX 1T X > THIH & L, GPCMV T DNA EHLZBHIE T 5 & & 2 b 1L 5 R
% R2EBEZRELTD PAA ICX o TR EA IR IR o722 L 226, GP119.1
TR OWIHAICRIRT 2 ¢ E 2 b,

GP119.1 transcripts
(X 10% copies/well)
o = N w ] v <))} ~J 00

Uninfected
1
1
1
+
]
+
R
>
>

6h 12 h 18 h

Fig. 21 The mRNA expression kinetics of GP119.1.

GPL cells in 12-well plates were infected with GPCMVAO9k at an MOI of 3 in the presence or absence of
cycloheximide (CHX) or phosphonoacetic acid (PAA). At the indicated time points, culture supernatants were
removed and the plates were kept frozen at -80°C until preparation of RNA samples. The mRNA levels of
GP119.1 in each sample were quantified by real-time PCR. Means + SDs of the mRNA levels obtained from

triplicate wells are shown.
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3.32  GP119.1 OFHL L JFTE
RIT,GP119.1 DX v 7' e L COFKHECMIENBEICOWTHL2ICT 5729,
Fig. 22A 127" 3 GP119.1 BEAZ RIS 2 77 X I F2/ER L U T oME %17 - 72,

3.3.2.1 #ERBEE = F v o FE

GP119.1 ORF iZi%, [Al—7 L — 2WICEBOERBB = F vy BFFEL Tz, 20D
5B, GP119.1 BERRICHHAL T 28iRMIEa Vv 2L IcT 52 ZHIVE L
T. HEK293A fifidic pEGFP-GP119.1-FL, -dN1., -dN2, % 7z1% pEGFP-N1 % F 7 v &
7z vavl, 42 KiEgkoMiEEEIL CHL GFP RV Zu—FAfiiffic X 3 v =
ARy Tay T4V TN EITo 72 (Fig. 22B), % D&%, pEGFP-GP119.1-FL, -dN1,
AN2 % R T VAT 27 va v LI L C 50, 45, 40kDa D & Vo8 7 H w5
HL T/, b, TNHLDXA VY NI7HOREEIZ. N2 Z M7V R 727 a vl
MM CRRICS 2o 72 2 & A5, GP119.1 13 F 1T N2 D N K4 ICIELE 3 % BHERBAA =
FraFHALCRETZ2AEERIREB I N, CORMERIET 2729, YZoFR
itk F v TH D 141 ffOAFAH=v M) 27 7=V (A) K& L 7z pEGFP-
GP119.1-MA O¥HEr v A2 v 7ay 74 v 7RI X VIR L 7= (Fig. 22B), A F
A=V ETIZVICEBTAZLICX D, 50, 45, 40 kDa @ GFP &% v X7 H D
FEABHAR LT &5, GP119.1 DEDOFIERELE = F 1 GP119.1 ORF @ 141 LD
AFFA=vTHDIEDBHLP LR T,

3.3.2.2 BESHAINERAL D [F] €

3321 CHE L 2BEO#ERFR 2 N v &, v = 7Ty —v TMHMM I X 9 Tl
SN EEEMEE L ofIcid, N BBEEAINECY] (NXT) 2FEET 220”7 2 /%
BT DFRERA O D& e o7z, THICHIZ, YVZRAZX Y 7wy MENICEIT 271
— N7y FOFED B b, GP119.1 23EHERIIERT & U CRESEATIN % 32 1 2 ARtk 23
R I NIz, TOREMEES 5 729, 4% N FEEMA MBS0 7 23F ¥ (N)
INVZ IV (Q) ICEWEL 72 pEGFP-GP119.1-NQ OHH A v T XX v 7ay 74 v
TR XD ERE L 72 (Fig.22B), NQ %+ 7V A7 =7 ¥ 2 v L7z HEK293A i<
IZ 40kDa DY F D ARBH X (Fig. 22B). % D5 1-&(1% GP119.1 D 141 LA D
7 2 BRI S PRI NS 8 (11.2 kDa) I EGFP 41 & (26.9 kDa) %l 2
B X2 B2 EH 5, 50 kDa B X UM 45 kDa DFEY)IZ GP119.1 DM
KThsreEZLNT,
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3.3.2.3 EEGHH O RE BRI G 2 5708

JEEEMEE & THIS A F AL v OB 2R3 5 -0, BEEEEEZ RS ¢/
pEGFP-GP119.1-dT, & X U'EEL#EFEK & C KinfEk % & b I RE X # 7= pEGFP-
GP119.1-dTC DFEHRZME L 7z, % OfHR. REEFE O R KIE GP119.1 & v 378
DFRBRZHZ IV T2 oo, RE@ABEHOA ML GP119.1 ® mRNA D ¥
Bl ZEME. BIERZIER, F BRI Nz & v o8 2 E Do iR IS 2 L T B Al RE
PEDRE X 1172 (Fig. 22B),

3.3.2.4 #MENETE

GP119.1 OMIBENIETEZH S 21C 3 % 729, EGFP Tk & 117z GP119.1 X U'%
DEFK, £ 72138 D EGFP # ¥4 3 77 2 I F pEGFP-GP119.1-FL.-dN1, -dN2,
-MA. -NQ. -dT. -dTC. pEGFP-N1 % ./Nd{&~ — 71 —T&b % monomeric Kusabira Orange
1 mKO1l) Z¥H 32577 X I F pER-mKO1 (MBL) & & % IC HEK293A #fifidic b Z
VA7V vavli, ZORE, FL. dN1. dN2. NQ /& mKO1 & & 3 ic/hMEfkic
JGTE L 7= (Fig. 22C), EGFP IC X 28 7 F 23t & ek L <y dN2 <id, Ml
I EGFP DY 7 FABALNZT &b, GP119.1 (Z/MEfkRLM Ml I & 5
ET B AEEME AV RIB X 7z, — /7. MA, dT. dTC. % L CTHSho EGFP I3MIEE 1< )5
TEL T2, b, MA Tl3fth & el L THEE 1K\ EGFP ¥ 7' F A3 & b Tz, Tid,
TI=VERL 141 fLOAXAF A= VD TFIRICFE—7 L — L TIFET 5 184, 186,
205, 207 LD A FA = v £ 7213 EGFP Dfth = F v 5> & OFIEREY) IC K3 5 EGFP
CITFANTH LR D B,
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A 17‘3 1?5 234 B GFP FL dN1 dN2 MA NQ dT dTC

141 154 i
1 M NDT : T [
FL [ — i kD
: 2 75
o ————-—
I - T
dN2 | _— ; 45 e, = . S <140
X i E i i fused to 35— —
MA | ;| ]  linker-EGFP - G S
v ) 1 253 a.a.
QDT i 25 — [e==4
NQ | | ]
dr | | ] 15
dTC | ]

Fig. 22 Expression and localization of GP119.1 protein.

(A) A schematic map of EGFP-GP119.1 and its mutated forms. EGFP (239 a.a.) was fused with the carboxyl end
of the following variant of GP119.1 via a linker peptide (14 a.a.) : the full-length of GP119.1 (FL) , N-terminal
truncated forms, dN1 (A a.a. 3-81) and dN2 (A a.a. 3-121) ; carboxyl-terminal truncated forms, dT and dTC; and
mutants containing an alteration M141A (MA) or N154Q (NQ) . M: methionine, T: transmembrane domain, C:
carboxyl domain. The numbers are based on the longest ORF.  (B) HEK293A cells were transfected with plasmids
expressing EGFP (GFP) or the indicated forms of GP119.1-EGFP. Cells were harvested at 72 hrs post-transfection,
and analyzed by immunoblotting using anti-GFP antibodies. Closed and open arrowheads indicated the major
GP119.1 products and the product that lost N-glycosylation, respectively. (C) Fluorescence images of HEK293A
cells transfected with plasmids expressing EGFP or the indicated forms of GP119.1-EGFP along with a plasmid
expressing ER-targeted monomeric Kusabira-Orange 1 were captured by a confocal microscope. EGFP, mKO1,

nuclei stained with DAPI are shown in green, red, and blue, respectively.
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333  GPl119.1 @ IgG #E&HE
3.3.3.1 Protein A/G ¥ — X % 7= gt

KIT, 332 TEE L 7=z —@ W3 % 2 H\» T, GP119.1 22 L€ v b IgG X3 5
EAEEEZ DO EI R L2, FL 3 X UOEEEAE (NQ. MA, dNI, dN2) . %
72 13> EGFP % F8l & ¢ 7= HEK293A #ifdofifathitik %z, IEFELE Y b IgG
5 X U ProteinA/G € —XZHWTHRIZLMEL 72, o, T DORJELMIZ. Fe it &
VoL LTOBEEEZ T L T3 GP119.1 & IEH 1gG DEARIER 2+ 2 b
DTH Y, B X VN7 HICHNT 2 FRNYUREZ 2 8HE ORI L 138 7 5,
Z OFEHR, FL. NQ. dN1., dN2 FEHIMHALHH R I E%ﬂ%»yr@~n[§75 T X
7z (Fig. 23A), Hfd EGFP TIIIEH IgG & DIFFFRFEAIC X 2 v F 23—k
mén&#otuaﬁa‘ﬂmpEE%@kaﬁﬁ% A1 XY EGFP ik
GP119.1 23 ELME I N TV B AJREMIZ B E S L7z, 720 NQ ik a iz C
225, GP119.1 D IgG f AR IR BHEMi O G MIC Lo TlXEG I N W2 & 258
ANz, REGETEIZ REX 72 dT B X A VR F 2 OV KRIEHEE %2 K& X272 dTC
TII MA L[AIBRIC X v X 7 EFEBBEPBEE 1D L2 T &2 5| IREEHEEC A v R
F A KIGTIRD 1gG MARE~DF G LM T 5 2 & ITNEETH - 72,

3332 2y — X2 w72 RG]

GP119.1 2’ IgG FEEHERXH T2 2 & % Fig. 23A L VAL T L7z, % DFER 2 EAf
7. 51T GP119.1 @ IgG AFFEMZHO 2 ICT 222 HWE LT, e FE2E
TAEY FHKOEE IgG EH W -BE 21T o 72, FL 72 kEUECcH 2 Hilo
EGFP % #8 X ¢ 7- HEK293A fifldofiiafhiiz. ey F £ ke b DIEF IgG
2R, Fab Wik, FeWih 22 h @Ml ze—X e s & ¢, e —XickAa L
RYNIERYIAZRY TRy T 4V IIECHIT L7z, ZDFEHE, =Ly b 1gG 2
K F 721 Fe Wi EfEL © — X X 2 SfEihbE <l GP119.1 FERMIER RN o9 1 &
40-45 kDa O N v F S & Nz, —J7 2 DY i Fab WA ML © — X Clidka
INADoTz, 2O LI, GP119.1 BEALE Y F D IgG ¥ 7213 Fe WA ICh 3 2 4%
HBRERFFOZ ERIRL T3, $72 GP119.1 1E, Fe Wik ot L T X b @it % w
L 7= (Fig. 23B, lanes 1-6), X 51T, & b D IgG ¥ 7213 Fe Wi A icxf 4 2 BURIM: 250}
NTAK D> 2 72 2 & 2B, GP119.1 @ 1gG fi AR IC ISP RIED H 5 2 L AR I Nz
(Fig. 23B, lanes 7-12),
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Cell extracts

NQ FL MA dN1 dN2 GFP

Eluate of bound proteins

NQ FL MA dN1 dN2 GFP

Cell extracts (6 kinds) kD kD)
I 60 — 60 —
Protein A/G beads — t = - 45 —
/ 45—y -. - 1
React with GP IgG 35 — == — 35 —28
Protein A/G beads 25 — 25 —
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15 = 15 —
IB with anti-EGFP
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B 3 - 7 8 9 10 11 12

Cell extracts (FL, GFP)

|
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IB with a+nti-EGFP 45{ o -,:] - .": [ ?l
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35 —
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Ab- guinea pig guinea pig human human
bealds  me el e lgG Fab Fc lgG Fab Fc  IgG Fab Fc

Fig. 23 IgG-binding activities of GP119.1 protein.

(A) HEK293A cells were transfected with plasmids expressing the indicated forms of EGFP-GP119.1 or EGFP.
Cell extracts were prepared at 42 hrs post-transfection, reacted with normal guinea pig IgG at 4°C overnight, then
reacted with Protein A/G beads. After washing the beads 3 times with NP40 lysis buffer, bound proteins were
eluted from the beads by the addition of the SDS-PAGE loading buffer. Original cell extracts (left panel) and
eluates from the beads (right panel) were separated on 12% SDS-PAGE gels, and analyzed by immunoblotting
using anti-GFP antibodies. (B) Cell extracts of HEK293A cells transfected with plasmids expressing FL (lanes
1-3 and 7-9) or GFP (lanes 4-6 and 10-12) were prepared at 42 hrs post-transfection, reacted with beads coupled
covalently with guinea pig IgG (lanes 1 and 4) , Fab (lanes 2 and 5) , Fc (lanes 3 and 6) , human IgG (lanes 7 and
10), Fab (lanes 8 and 11), or Fc (lanes 9 and 12) at 4°C overnight. After washing the beads 3 times with the lysis
buffer, bound proteins were eluted from the beads by the addition of the SDS-PAGE loading buffer without 2-
mercaptoethanol. The eluates were separated on 12% SDS-PAGE gels, and analyzed by immunoblotting using
anti-GFP antibodies. Brackets and asterisks indicate the specifically immune-precipitated proteins and uncoupled

forms of IgG or Fab/Fc fragments recovered from the beads, respectively.
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334 GPl119.1 137 A M 2R DREKEZETH 3

NE T EBERIEARTHS 2212 LT &7z GP119.1 DRI PLIHTE. Higx 7 4 L R
FETCEMIT 2729, FLAG % 713k GP119.1 2733 % GPCMV £ (f119).

ZZHE AT XY GP119.1 BFHER & 7z WRAERE (d119). d119 #ROZ2E % kAL I

BHIF X & 728k (r119) Z/E8LL 7= (Fig. 24A),

I Z GPCMV f119 B X O r119 ZE&$ X272 GPL M, F 72137 4 v RIS
(mock) @ GPL it % /& Bt 72 i< L. Ml 2 8 L. $T FLAG Pk
rHWEYIZRZ2 vy T7uy T 4 v Z7HEICE Y GP119.1 B L 72, 2 OFER, £119 &
e ic 15kDa & 25kDa DN F A3 I 7228, 2406 FLAG #a% GP119.1 @
FEEI R IR CTH 7 h o 72 (Fig. 24B), T DEHE LT, MIISAMGE %23 008 L <
B AR 2 KB Y T & L0, A O GP119.1 Z ¢ & 7%
Dol A[REENREZEZ bND, TNEHE 2, SR 0. 6. 24, 48, 72, 96 KD f119
&Y GPL Mifld % SDS #v 7Ny 77 —CUBE L, @008 3 2 & 7 kB v
Fn b LT, GP119.1 OFH L ER-D X4 L a— X2 BHT L7z, ZOfER, K 72 K
FILAR%IC 15kDa DNy FOEBES R S N7z (Fig. 240),

RIT, f119, d119, r119 DfFH- Y 4 v 2K 7%, PLFLAG Yilkz W/ v = X & v
Ty T4 VIR X DRNT L 72, SRITICH W2 & T A LV AR O®IT, E & PCR A
LYV TAVADNABEZERET S L TH LA, ZDHERE, 119 v 4 V2K T
1213 FLAG FFEMPUARIC X % 15kDa 3 X OF 23-30kDa Oy P2 e iz & H
5. GP119.1 ZVANAKFHICHRVIAENE 2 Vv IV ETHEHZ L%RLT (Fig
24D),

-
—
—| \‘j-L
o

335 U ANLRRTHO GP119.1 I HEHEH % 21T %

JEAIAED 7 4 & — FFICiE 10 kDa 35 X O 20 kDa IZ55\\ 3 7 F A & 7z
2% (Fig. 24C). TNH DY 7 FNETANZKTFOYV TR Xy 7wy MRTIIRH X
N7sh o7z (Fig. 24D)s TOZ D6, MIINTIHIL 72 GP119.1 287 4 v R FIC
HDAE N 2@FE-c4 U 2 HESEAMA e U v 7z LR E BRI B S L T v
2L FHEL. 742K FHD GP119.1 1209 2 FERBIEAT I oW L 72, f119
FEE Yy 4 VAR T %, FESHUIMIEESE PNGaseF % 7213 O-glycosidase (+neuraminidase).
BB Y v (L3R lambda protein phosphatase (\PPase) CTHLEE L, BERZANINL
B3 Y =A% YT (untreat) & & b I FLAG JifkE2 Wz 224 v 71
VT4 VT X DT L 72, Z DFES. PNGaseF LBIC X W o FEBK T LAZZ &
b, A LZRTF DO GP119.1 13 N BUBEHEMNZZ T C\w5 L& bz (Fig

51



24E), —77 T, O-glycosidase ¥ 7z (% APPase {L¥ Tl GP119.1 D3 FEICE/ILB AL
Bholzl b, UANLZRT RO GP119.1 13 O BUFESHEFINSL Y v {tix5Z1F <
Wz e E Z b7z (Fig. 24E).

A B cell extracts C f119-infected cells
o o) § hrs pi
¢ T E 0 6 24 48 72 96
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Fig. 24 Expression of GP119.1 in the context of GPCMYV infection.

(A) Schematic structures of the GP119.1 gene and its derivatives in recombinant GPCMYV strains, f119, d119 and
r119. The numbers are based on the positions in the genome (acc. no. AB592928). (B) GPL cells were infected
with the indicated GPCMYV strains at an MOI of 1. Cell extracts were prepared at 72 hrs post-infection, and
analyzed by immunoblotting with anti-FLAG antibody. (C) GPL cells were infected with the f119 strain at an
MOI of 1. Cell lysates were prepared by direct addition of Laemmli sample buffer to cells at the indicated hours
after infection, separated on 15% SDS-PAGE gels, and analyzed by immunoblotting using anti-FLAG antibody.
Closed and open arrowheads indicate specific and non-specific proteins, respectively. (D) Purified f119, d119
and r119 virions with equal GPCMV genome copy numbers (2x10% copies) were analyzed by immunoblotting
with anti-FLAG antibody. Closed and open arrowheads indicate specific and non-specific proteins, respectively.
(E) Purified f119 virions were treated with peptide-N-glycosidase F (PNGase), with neuraminidase followed by
endo-a-N-acetylgalactosaminidase (O-glyco), or with lambda protein phosphatase (APPase).
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¥, f119 ZIESX 272 GPL M2 v — ¥ —BAEMERIC X 0 BI% L 724,
FLAG 155 GP119.1 13X A PHICHAAE 3 5 /MatR ik oLt i Jj7e L. —S0 AR i
FEL T3 EEbN2BBELNT (Fig. 25), & DFERIT, —@MEFRI % TD EGFP
Tk GP119.1 DJETE & —E L Tz, iU E~DFH % SRS 5 1, EER DM
NI ZB LR % 1T D 75 WS T DR B35 R BT H B

FLAG-GP119.1 nuclei

" ...
- ...

Fig. 25 Localization of GP119.1 expressed in the GPCM V-infected cells.

At 90 hrs after infection of GPL cells with f119 or d119, the cells were stained with anti-DDDDK antibody against
the FLAG tag, and fluorescent images were captured by a confocal microscope. EGFP expressed from the
recombinant GPCMVs, FLAG-tagged GP119.1, and nuclei stained with DAPI are shown in green, red, and blue,

respectively.
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33.6  GP119.1 REEZEMNEEEERTO Y AV RAIIHICE 2 5 55E

R B R TO v 4 L ABEHEIC 351 5 GP119.1 D2 % st 3 % 729, GPL fifgic
GP119.1 RIE#K d119 F 7213 HIFHK r119 2 MOI2 F 721X MOI10.05 TIERx ¥, Zh
LA 0, 6, 12, 18, 24, 36, 48 R[] (Fig. 26A). F 72 13X A% 0, 12, 24, 48,
72, 96, 120 [FffiH] (Fig.26B) D58 LifZ RN L, -80°CTRAE L 72, [N L 7255% b
H% GPL Mificichnz, 2 HiZIC GFP BG1E 7 + — 7 AR %5 T 2 2 L chiEFo v
ANZIMHEHE L 72 & 2 A, GPCMV 119 & r119 DOIFHREIC R IZED» 572, X
bic, ATy MRESMAkcH 5 GPL Mg & FIfkic, =o€y b BRI T
» % GPE Mifidics 7% GPCMV d119 & r119 DOIFHREIC 283D > 72 (1 well
H72Y D GFP GIE 7 + — 1 AR O ¥l X OEHERLZE @ d119=10.7 £ 0.47 vs. r119=
11.7 + 1.7) (Fig. 26C), Z 35 DFERIZ, GP119.1 8 GPCMV DFRMELMIE £ 72 13 E R
HHE T D in vitro BEHHIC B W CTHATIE RN L Z R LTV 5,

A B C
GPL : GPL 20 GPE
= 6 o5 =
£ £ 2
S S 2 —
8 8 g 10
| 71 i
- | - [
E E ©
2 1 — =
0 12 24 36 48 0 24 48 72 96 120 a 2
. . i i
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Fig. 26 GP119.1 was dispensable for viral growth in cell cultures.

(A, B) Single-step (A) and multiple step (B) growth curves for recombinant GPCMYV d119 (closed circles) and
r119 (open circles). GPL cells were infected at an MOI of 2 (A) or 0.05 (B). At the indicated hrs after infection,
200 pL of culture supernatants were collected and stored at —80°C. Virus yields of the harvested supernatants were
determined by counting GFP-positive cell foci at 48 hours after infection of GPL cells.  (C) Guinea pig epithelial
cell line GPE cells were infected with GPCMYV d119 or r119 at an MOI of 10. Mean + SEM of the numbers of

GFP+ cells obtained from triplicate wells are shown. FFUs, focus-forming units.
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33.7  GP119.1 REEZEXEYMEKECTDO Y A NV ZAhEIC G 2 % 502

AR O Y A NV ZABEEICE T 5 GP119.1 DFEZ T 2720, 4 im0
E v MRS d119 £7203 1119 % 1.0 x 107 FFUs B2 PR L, ARl cd 3 &
g6 HiRIC, MK X s (. Arls. Pels, i) Z28RE L. SEgRth v 4 L=
BEUE L2, 2 OFEE, d119 EYHE & r119 BT CARE O IR i s D A MEH 2.
B L UOKEERF O A VA DNA BICEIIR bNkd > 7 (Fig. 27).
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Fig. 27 Effects of GP119.1 on viral dissemination in vivo.

(top left) Means and SEMs of relative body weights of guinea pigs infected with r119 (blue) or d119 (red) in two
independent experiments are shown using the body weight of each animal at the time of GPCMV infection as a
100% control. N=4 per each group in one experiment. (top right) Appearance of the spleens and lungs of the
r119- or d119-infected animals. (bottom) Viral loads in the indicated tissues of guinea pigs infected with
GPCMVA9k d119 (open circles) or r119 (closed circles) at 6 days post-infection were determined by real-time
PCR analyses. Each closed or open circle represents one animal. Means and SEMs of the viral loads from 4 animals
are shown. Results of two independent experiments are shown separately.
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A EE
ARETIE, 5 1 EICEIT 5 GP117-GP122 [ElfEIK D RACE f#ir 2> HHH 6 22127 - 7=
4 D DEEEFEY) GP119-A, -B, -C. -D23a—F92% 100 7 2 /R ED ORF @ 5
%, vFeyR % 2— F3 % HCMV UL119-118 ¥ GPCMV DfEETH L ENLEY b D
FcyR & OECHIFEPEIME: 23 B H & 172 GPCMV GP119.1 12D W THEBERIT 2 1T\ RO fE
RrB7-,
1) —E P ICHEI X ¢ 72 EGFP 1553% GP119.1 13 E 1/ MNEERICRTE L 72,
2) —iEMEICFIR X & 72 EGFP 3% GP119.1 13 IgG £ 7213 IgGFe ICHEA L. e b D IgG
X0 dH GPCMV DIEETH BELE Y F D IgG I WET %2R L 72,
3)GP119.1 lZ v A V2K F 2R T 5 NFEARIM X v X7 B Th 5 7=,
4) GP119.1 [ZMilaEE R B L CIFEIREIIFEATDO v A M ZIEHEICHEE L 7 o T2,
UEX Y, GP119.1 28 1gGFc iICH§ 2 fiAREZ A T2 v X/ HTH B Z L 2L
2T L7223, GPCMV DR GBAHIEEEIC B 59 2 AlRELEIC D W TR X & 7 2 RT3 44
HThdrHE2bND,

HED B HEY A VA3, FeyR & OMFEIMEZE UREMIEE L. 2 widv AL
ART DTy _Ro— TR EICHKET 22 v X (VFeyR) a2 — FLTWw5 Z L
WEINTWB[17], HCMV FH—D%JEra 7Y VEEF X4 v (Ig FXA4 V) b
K% 4D vFeyR #2—FLTWwb, £D 5B, RLI (gp34) & UL119-118 (gp68)
X, £diCe b IgG DETDOY 727 7 A (IgGl-4) TGS 5 1 Bk & v o7 HC
H Y. GP119.1 L FIRICERFOWIAL X CRIICHEH L Ty A A ZKFHICHEET 3
[37], & BT, gp34 & gp68 IFBEGAMALRINICFEIL L CHUAD Fe sHIBICHE A3 57200
T/ <, vFeyR & L THEE FeyR IR $ 3 1gG Fe DS #HET 2 2 & SMlifas s %
THIEINTVWE T 5, FeyR 22 NK M7 & o fEiifidic X 2 8% %kn
% RGeS PR X T B[74], IR S 7z HCMV RL1T O k€ v 7
TH 5T H7 PN CMV (RhCMV) Rh05 b, IgG Fe ICHE A LTEE FeyR Db (L % #1
#9571, GPCMV IZ 3 GP119.1 AMTHEELD vFeyR 23FTE T 5 AlREME D B\ 23,
HCMV ® RhCMV & D7 7 LiEEDE WA 5, RL11 % Rh05 1Y 3 3% GPCMV &
TR ETH L3 L WV, 72, GP119.1 D4 TH 4 XIFZBEHID vEcyR D 3 53D
1 BRETH 5 L. 1dF FeyR D IgG fiA i & 0 FLAHIE GP119.1 Tl C K
fNCFEST 2 2 226, GP119.1 2Mthd vEcyR & [ DT T 1gG ¢ FEAT 2 D201
BHfEClX 7r v,

MCMV ml19.1 &7 A VRT 7 4 EOfEDHIEK2 5, GP119.1 L[F L <. HCMV
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UL119-118 @ positional homolog T % AJREMEDE 2 b 117253, m119.1 X GP119.1 I
59 AHFEIME 2SS 5 b D D UL119-118 & DHAIMEIL 7 <. % DFHC/HIE. HEE LKA
ETHE, MCMV 22— FF 3 vFeyR & L CTHEDME—7 I T3 ml38 (fer-1,
gp86/gp88/gpl105) 1X. HCMV @ & DiER+ & b MHEMED 72 v —77 T, BEERFIE D
GPCMV gp138.3 [35,36] & 1355 WAHIFIE (9.5% identity. 48% similarity) 233 %, m138

IZ GP119.1 & [FIBRIC invitro TD v A4 )V ZIEFEICHZETIZ 72\ 25, ml138 Z RIBE &7z
MCMV (ZEWMERIC 351 2 BEERE DS KIRICIRET 3 5 & & 3R S rz[75], Lo L,
RO RS BMIARE~Y R TH R o722 &2 6, IgG A IEIRG N ¥y O fF
TEBTRREINT, Z D%, NKMIEOEENZ AR NKG2D DV 7Y FTH 5 H60 ¥
MULT-1 EWo 20 T2 X7 YL ¥Fal— 35 L09 ml38 D IgG fEAIERTG I
REDHAL e o722 2 H 5, m138 KIBIC X 2 7 A v AIEFHRED IS (X, m138 D
IgG M A FIEMAFRIBREE 2/t L 72 NK ARG E oI 2B 5- L Cw b e FEZ2 b Tn 5
[72], AWFZETlX. GP119.1 2% 1gG FEGIEMAENIBERE 2 B 3 % nlREM: & & L CIFE:
Y% SPF BfPEIR T D v 4 )L ZIETE ARG L 7225, GP119.1 RIBIC X 2 & 3R < &
B ol TDT LD b, Y 3 H LR OISR IR IS S B D A EIC O
THOESBBT T 2RERDH L LEZ LN,

GP119.1 &%, WTFNDEEHID vEeyR ICH W T H RZFEIEE T W72\ vFeyR D
IgG fEAAFR) e flilik L~ v D A HEEREZ BH & 22 1T §° % 729 1T X, ADCC 7& & D &G
I Z D 5 5, 7 A4V RFFRI 1gG FAESA T cotRetri ko b s, BIR
F I S BE AR D IS 2> S REEL L 72 GPCMV FREF) 1gG DB A (25 %) &
T C, ¥ X GPCMV DIRLBIRE X RGT T2 L 5 EEZ T F4 v LTl Zteh
%, £7213%. GPCMV 2863 % GP119.1 LAt D vFeyR Z[FET 5 Z L 3 TENIX, %
o ZRIFFICRIE & 272/ 2 GPCMV % Fl v € G v v 4 L ZFRREY 1gG 23
FHE I N B (B2 TG 3B ) T OBGENE JRIFTE~ D E R | IR - i
IRELEY MR CIIT S 2 2 BA0[REICR D L EZOLND,

AMERICL VAL IR 572 LRLOBEZ MR35 2 & T, GP119.1 Z& T vFeyR
1T & o TalEE X 2 18 F O RGBS & CMV D KIERGEE T & O BE 23 & 5
ILTE B LEZ D,
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THE B X O ah

t b CMV (HCMV) (. 58 % i L CHRIRICEEE U NEIE 2 & O i A E |
BEFETE - MEITIE OHERE, FEMREREN R CoBEEL S F R T, CMV IFHEREE
IC LR L 720 18 FORREPHER, XUz EEd 2 v 4 L2 OB
DAL < TOFEHTICIZRIFI 3% v, 2 & TRIFFETlE, /NI CcHE—t T DJkE
ML 2R IR IR AR S LE Y F CMV (GPCMV) £ F L% FIF L. NK #llfig
mEERTL LEEARRIER KT 2 & E 2 b5 REEICE T 218 0 R GLFL B
. B L CMV D RGBTl RLEEEEHS O iF I % i H Y & L T GPCMV Di¥RER[AIE
AR DT 21T o 72,

BI1ETE pHAYALVRDYT ) LfEEZ KT 5 2 L T, HCMV £+ 7 2 CMV
(MCMV) Ti3H&E XN T35 GPCMV T IR [EE D YRl [n B AE % 45 5 38 (s
FHBFFEL 9 5 GPCMV 7/ LGHIR L L C. GP37-GP43 [HlaHif s L ¥ GP117-GP122
M 2 i L 72, T B ic, BMEBUCHR T 2 EY O cDNA BLAl ZH 5 22 L
FCHIAR R ERR SR 2 1T 5 & & C. YRR IC B 53 2 mlRetE © H 5 GPCMV EisT-
& LT, GP38.1 BXUGPI19.1 Z AL 7=,

%5 2 B TlZ GPCMV GP38.1 B FDHREIC D W TRRET L. U T DfER %257,
1) —@PIC R & 272 GP38.1 X MHC-1 70 F DRI E L e o Tz,
2) GP38.1 KIBFREGSHING T IEMNEIESTCEL . v A A XINEPME T L 72, GP38.1 K

B LE Y P TR, RS Y AV ZREREEITET L,
3)GP38.1 [ ZAX VB ARY VICXVFEINLT K — 2 R ERTANTHIFI L 72,
4)GP38.1 1ZI P v FY TICREL, Bel-2 77 IV —% v 378 BAX L HAEH

L7725, Al x v o878 CH %5 BAK & 3HMHAERL b o 72,

INHDFEE2 S5, GP38.1 1 GPCMV 232 — F 3 % viral mitochondria-localized
inhibitor of apoptosis (VMIA) TH b, BAX FFRICEEMIE O 7 F b — > 2 2|5
LR B35 2 L LI L7z, I, GP38.1 O T & b — v AHFE R IL, BAX
BXUOBAK ZNL7=2THREF—v 2% & HIF]F % HCMV THE—D vMIA TH %
UL37x1 IClERTE DI TH 5, 72 MCMV 12, BAX FFEM) vMIA TH % m38.5 &
BAK F5# 114 75 viral inhibitor of BAK oligomerization (vVIBO) T® % m4l.1 Z Z L2 2
—FL., VAVRERIAES TR = 2%2HET 2, LHrL, VAVRT 7 L ET
D JEE LT & DALERIfR 2 & UL37x1 % m38.5 @ positional homolog T& % & i
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I3 GP38.1 1%, UL37x1 ® m38.5. ¥/ IIMHTEDBcl-2 77 IV =XV 0EFLD
BeHFEEEZ 7272\ 2 & 226, GPCMV 1213 BAK FRIICT K b — v 2% HEST
2 AR H D JEGE Bl [ BEE (5 T S FEAE S B Al REE 23R8 X 7,

%53 FTld. GPCMV GP119.1 IR T DHEREIC D W TRET L. U T OfRZ57,
1) —@PEICFIR & 272 GP119.1 i F I/ MaERICFBIE L 72,
2) —EPEICHIR X 72 GP119.1 (3 IgG 721 IgG Fe ICHEA L, B D IgG X0 b

GPCMV DTEETH L ENLTY b D IgG IZE WEMTEZRL 72,
3)GP119.1 137 A VAR %R T 2 NFESRINE X v X2 B Th > 7=,
4) GP119.1 |ZHIfUESE R B X CIFEIRBIMIMEARCDO v 4 v RIETEICFEE L 72 d> 5 72,

INHDFERED S, GP119.1 1L GPCMV 282 — F 3% IgGFc f5G &2 v XV HTH %
ZEEHL2ICLTZ, 7P, GP119.1 25 GPCMV D&Y FiH nlEE 12 B 53 2 n M
DWTIERI LRI PBETHE LEZLND, RIFFETIE GP119.1 D 1gG FEAHE
IRFHIER OFFAE b FJE L C BRI o JFEIRBIVIIEE C D v 4 v 28858 % R
BT L722%, GP119.1 RIBIC X 2B 3R CE harolz, SO b, Y 3 E
W DA PR RGH R U IR I RE S JRBED R I oW T b fiRfr sk b b, 72, BRI
WD vEeYR ICEB W T D BHIETIZ 7\, IgG #5 A REMTEIY B R L ~ oL o A PRI RE
O DT 572D ICiE, ADCC 7% & DREGGIHIZE Y 5 2 7 4 v 2K 75 1gG 17
TESRME T TR 7 A NV 2R DR EIHE Z fEITC & 2 ROMEELMETH 5, F I,
GPCMV 7282 — F 3% GP119.1 LISt D IgGFc fEA X v X2 E % FE L. =1 b % [FIf
ICRIB X2 7M1 2 GPCMV #EZ W T BERICE W IR B E I N 5 &F T Ccoll
TEYE SRR~ OB R T T 2 SO A CTHh B L E X b D,

ZH L7z xfifd 2 2 & T, GP119.1 & IgG Fe i & v 87 EIT X » Cld]
E X 2 1E O RRGEBHEIBERE & CMV OSERMEIER LT & OBIEMH S 2 icTE 5 L
Ex b,

PIEX 0 ARBFZE TR, pHiRlo v A v 228, BB ZRARRIMED 2 < & b
15 3 D RGP % [ 2 720 ORI L - HEEZRIF LT3 2 L 2L Ic LT,
AR CTEHR L2, ROV 4 Vv ZBEEFIC X ) b 2 AlHEME A3 O SRS 1318
FLOBPHICHEWTEETH Y | FIRIEGIC 3 5 15 3 O BAEBHE 2 fEiH L < <
FCoFEARMERFETCH L L BRIz, RIFFETHL 2 ICR - HR, B X OHH
O o T ETRRED RO N AL, CMV BP0 2ty O BRI B Rk T
L EBICHERECMV IBERYEICHT 27 7 F VvBHRICHFS T 20 LHifF I 5,
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antibody-dependent cellular cytotoxicity
antibody-dependent cellular phagocytosis
bacterial artificial chromosome

Bcl-2 homologous antagonist/killer
Bcl-2-associated X protein

B-cell lymphoma 2

betaherpesvirus

basic local alignment search tool

bovine serum albumin
3-[(3-Cholamidopropyl)dimethylammonio]-1-propanesulfonate
cycloheximide

cytomegalovirus

cytopathic effect

cytotoxic T-lymphocyte

4' 6-diamidino-2-phenylindole

DNA Data Bank of Japan

Dulbecco’s Modified Eagle Medium
enhanced GFP

fetal bovine serum

Fc gamma receptor

focus forming units

full length

green fluorescent protein

guinea pig CMV

guinea pig lung fibroblast

human CMV

human herpesvirus

human leukocyte antigen

International Committee on Taxonomy of Viruses
interferon

immunoglobulin G
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1Us infectious units

APPase lambda protein phosphatase
MCMV murine CMV

MHC-I major histocompatibility complex class 1
mKO1 monomeric Kusabira Orange 1
MOI multiplicity of infection

NK natural killer

ORF open reading frame

PAA phosphonoacetic acid

PBS phosphate-buffered saline

PC pentameric complex

PFA paraformaldehyde

p.i. postinfection

RACE rapid amplification of cDNA end
RCMV rat CMV

RFP red fluorescent protein

RhCMV rhesus macaque CMV

SG salivary gland

T transmembrane region

TC transmembrane and carboxyl-terminal region

UL unique long

US unique short

vFcyR viral FcyR

vIBO viral inhibitor of BAK oligomerization

vICA viral inhibitor of caspase-8-induced apoptosis
vMIA viral mitochondria-localized inhibitor of apoptosis
WT wild type
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e

1. MRS =R

D5 A== (mL)
Dulbecco’s Modified Eagle Medium (DMEM) GIBCO 500
Fetal Bovine Serum (FBS) Hyclone 28
Penicillin 10,000 U/mL, Streptomycin 10,000 pg/mL, 0.85% NaCl (P/S)  GIBCO 5.6
D10 A== (mL)
DMEM GIBCO 500
FBS Hyclone 56
P/S GIBCO 5.6
D10A A== (mL)
DMEM GIBCO 500
FBS Hyclone 56
P/S GIBCO 5.6
Non Essential Amino Acid (NEAA) GIBCO 5.6
F10 A== (mL)
F-12 Nutrient Mixture (Ham) GIBCO 500
FBS Hyclone 56
P/S GIBCO 5.6
L-Glutamine 200 mM GIBCO 5.6
D/F10 A== (mL)
Dulbecco's Modified Eagle Medium : Nutrient Mixture F-12 (DMEM/F12) GIBCO 500
FBS Hyclone 56
P/S GIBCO 5.6
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2. 7’9 f~=—

Table 1 GP38.1 DfENTICH WA T 7 4 < —

Primer name

Primer sequence (5'—3")

Usage

gp38.1_5RACEV7
gp38.1_5RACEW
gp38.1_3RACE
gp38.2_5RACE
gp38.2_5RACEW2
gp38.2_3RACE
gp38.3_5RACE
H36-B17TRH
gp38.3_3RACEV3
gp38.4_5RACE
gp38.4_5RACEW2
gp38.4_3RACE
GP38-5RACEV1
GP38-3RACE
gp38.1-internal-F
gp38.1-internal-R
gp38.1_F
gp38.1_R
gp38.1_R-stop
gp38.1-F-Xhol
gp38.1-RdS-BamHI
gp38.1-F-Hindlll
gp38.1flag-R-Hpal
gpBAX-F-EcoRI
gpBAX-RdS-Sall
gpBAX-R-Xhol
gpBakl-F-EcoRlI
gpBak1-RdS-Xhol
gpBak1-R-Xhol

gp38.1_TSRR_F

gp38.1_TSRR_R

Rgp38.1_TSRR-F

Rgp38.1_TSRR-R

CGGCACGGCTTCCTGATTCCCGACTT
GGTCGTCTCTGCTCAAATCTCAC
GGAGGGGATAGTCCAGGAGAC
CCTCCACACCGTGATGCATAACC
TCCTTGTGCGAAGTCGTGGAC
CACGAGCAGATCTTTCGGATCAAC
GCGGTGAAGTAGAAACGTCATCG
TGAAGCCAGATATCACGACG
CTTCCGATGACGTTTCTACTTCACC
GCGCAGCAGACACAGTGCTTTAC
ATCCTCGTCGTCATCGCATAC
TAGATGTACTGGGCTACGTGAGC
CACGCTTCCGCTGCAATTACG
AGTCCATACAGAATGGGAGCGTG
CCGTATCCAACTTGCCGTCT
GCGCATAGAGAATAAGAACCTGTG
cccgeggecgccGTGACACGTTATGACACAACG
09gctcgagTTAAACGCTCGTCTGCCTC
099ctcgagAACGCTCGTCTGCCTCGGTC
gcgetcgaggeccgccGTGACACGTTATGACACAACG
cgcggatccttAACGCTCGTCTGCCTCGGTC
gcgAAGCTTgccgccGTGACACGTTATGACACAAC
cgcgttaacCTACTTATCGTCGTCATCCT
gcggaattcgccgcCATGGACGGGTCCGGCGAGCA
cgegtcgacgtGCCCATGTTCTTCCAGATGG
cgcctcgagTCAGCCCATGTTCTTCCAGA
gcggaattcgccgccATGGCATCAGACCAAGGCCCA
cgcctcgaggtCGATGACTTGAAGAATCTTC
cgcctcgagTCACGATGACTTGAAGAATC

TCATGGATCGGTTGATGAAGTTCATCCCGAGACCGTCTCCCTAGGCT
GTAGATGGC TCGGTTtagggataacagggtaatcgattt

GGTGGCGTAGAACGCCAGAGAACCGAAAAGCCATCTACAGCCTAGG
GAGACGGTCTCGGGATGAAgccagtgttacaaccaattaacc

TCATGGATCGGTTGATGAAGTTCATCCCGAGACCGTCTCCGTCGGTCT
GTAGATGGC TCGGTTtagggataacagggtaatcgattt

GGTGGCGTAGAACGCCAGAGAACCGAAAAGCCATCTACAGACCGAC
GGAGACGGTCTCGGGATGAAgccagtgttacaaccaattaacc

primers for RACE analyses

quantification of GP38.1 transcripts

cloning of GP38.1 into pPCMV-tag4c
(W & w/o FLAGtag)

cloning of GP38.1 into pEGFP-N1

cloning of GP38.1 into pLNCX

cloning of gpBAX into pTurboRFP &
pcDNA3

cloning of gpBAK into pTurboRFP &
pcDNA3

preparation of GPCMVA38.1 & r38.1

Characters in lower case are sequences not in the gene of interest
Characters underlined are the sequences altered for creation of A38.1 or r38.1
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Table2 GP119.1 DFENTICH W27 7 4 ~—

Primer name

Primer sequence (5'—3")

Usage

GP119.1_5RACEV2
GP119.1_3RACEV2
GP119.1_gDNA _fw
gp119.2_5RACE
GP119.1_gDNA
gp119.3_5RACE
gp119.3_3RACE
gp119.4_5RACE
gp119.3_3RACEV2
GP119.1 gPCR w/ interL
GP119.1 inter_L

CX28-T7C

DX15-B41M13I
B41-CX28MR

gp119.2 L forNB
gp119.2 R forNB
GP119.1(234) F-Bglll
GP119.1ns R-Sall v3
E234 1gx2 Sense

E234 Igx2 Antisense
E234 Igx1 Sense

E234 1gx1 Antisense
E234 M141A Sense
E234 M141A Antisense
E234 N154Q Sense
E234 N154Q Antisense
E234 dTMD Sense
E234 dTMD Antisense
E234 dTMICD Sense
E234 dTMICD Antisense

FlagGP119.1-kanS fwd

FlagGP119.1-kanS rev

delGP119.1-kanS fwd

delGP119.1-kanS rev

repGP119.1-KanS-F

repGP119.1-KanS-R

GAGAGCACATATAAGGGTCGCGGTGGCG
CAGACCGATAACACGCGGCGACGGACTT
CGGACCGTCTACACTCTCTGTCATCAAC
CAATTCGGGTTCGAAACGACAACCGTGC
GCCTCGTTCCCTGGCCGTTATACTTCTG
GTACCATTGTAACGTCGCATTGCC
GTGCAATATCAGCGGTGAGACACAG
CCTCTTGCGGTCCTTCGGTCCGG
ACCATAGTGATCGCAGACGACTCACAG
ATTAAGTGGCTCCTTTTGGGGA
CGGTCGCGTTGACGGTTATC

ACACGTAACAACACATCCAG

TCGGGCTCAATAGTACTGAC
GTTGGTGGATGTTGTACCAG

CTCCGACTCGCAAGTAAA

ATAACTGACAGCGTGGGA
GACTAGATCTACATGCGTCAATTTCTCATATTGTTTTTCATTTATCC
GCGCGTCGACAGTGTGTATATTATATGATTGTCATCG
GACTCAGATCTACATGCGTagtTTTTGGGGAGAATTCGTAC
GTACGAATTCTCCCCAAAAaCtACGCATGTAGATCTGAGTC
GGACTCAGATCTACATGCGTagtATCGATAAGAGTCC
GGACTCTTATCGATactACGCATGTAGATCTGAGTCC
GTATTAGGCTCTTGTCCCGGAgcGCCGGATTACCCG
CGGGTAATCCGGCgcTCCGGGACAAGAGCCTAATAC
CCTCTATCTGTTATCGACGCAJGACACGGTGACTAGAGAT
ATCTCTAGTCACCGTGTCcTgCGTCGATAACAGATAGAGG
CGCTCTCGGGGCCGCGATAATCAAATATATTCGTAAAAG
CTTTTACGAATATATTTGATTATCGCGGCCCCGAGAGCG
CGAACCTCGCTttgCTGTCGACGGTACC

GGTACCGTCGACAGCcaaAGCGAGGTTCG
CGCGGAGCACGATGACAATCATATAATATACACAGATTACAAGGATGAC
GACGATAAGTAAATTATCATTAGCGCTAGGGATAACAGGGTAATCGATT
T
GGACACATATAATATTAGCGCTAATGATAATTTACTTATCGTCGTCATC
CTTGTAATCTGTGTATATTATATGATGCCAGTGTTACAACCAATTAACC

TCCCGTATTAGGCTCTTGTCCCGGAATGCCGGATTACCCGIGACCCTTaA
CTGTTATCGACGAACGACACTAGGGATAACAGGGTAATCGATTT

TATATCGATCTCTAGTCACCGTGTCGTTCGTCGATAACAGTIAAGGGT Ca
CGGGTAATCCGGCATTCCGGGCCAGTGTTACAACCAATTAACC

TGCGTCAATTTCTCATATTGTTTTTCATTTATCCGCGGACatatacGTTTCT
GACCGCATCATTGGTAGGGATAACAGGGTAATCGATTT

GTAGTCGTAATACCACACACCCAATGATGCGGTCAGAAACtatatGTCCGC
GGATAAATGAAAAAGCCAGTGTTACAACCAATTAACC

primers for RACE analyses

quantification of GP119.1 transcripts

preparation for hybridization Probe 1
(use with GP119.1_gDNA _fw)

preparation for hybridization Probe 2

preparation for hybridization Probe 3

cloning of GP119.1FL to pEGFP-N1

generation of pEGFP-GP119.1-dN1

generation of pEGFP-GP119.1-dN2

generation of pEGFP-GP119.1-MA

generation of pEGFP-GP119.1-NQ

generation of pEGFP-GP119.1-dT

generation of pEGFP-GP119.1-dTC

preparation of GPCMVd9k-f119

preparation of GPCMVd9k-d119

preparation of GPCMVd9k-r119

Characters in lower case are the sequences altered for creation of mutated or rescued versions of the gene of interest
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