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Human cytomegalovirus (HCMV) is a ubiquitous human pathogen and contains
double stranded DNA genome with approximately 230 kbp. Molecular genomic
studies of HCMV have been attempted in order to understand the pathogenesis
and evolution of HCMV. However, studies on HCMV strains of Asian origin are
limited. In this study, it was attempted to understand the genomics of HCMV
isolated from Korea. Clinical strain LCW isolated from Korean patient was passaged
in vitro cell culture, and subjected to next-generation sequencing. Complete genome
sequence was obtained and compared with other HCMV strains. The LCW genome
was found to contain 170 open reading frames (ORFs) and two ORF (RL5A and
RL13) of the strain LCW were found to be truncated due to early stop codon.
Phylogenetic analysis suggested that the strain LCW was closely related with Asian
strains such as HCMV strains JHC and HAN. Common nucleotide sequences among
the 3 Asian strains distinguishable from other strains were detected at 197 sites
including 104 sites in ORFs.
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INTRODUCTION

Q17+ UM EHIO|2{A (Human cytomegalovirus, HCMV)=  Herpesviridae family,
Betaherpesvirinae subfamilyl| Cytomegalovirus 522 2|0, @17t 5|24 H}O|
A 2 I 2 A= JHRICH HCMVE 24 {32 Uat 24d, Sl Ytz

CcC
e, =
U 3 BHY WS UYOR ISP} UBHOR AT A Y

El Ol HCMVS| Zgol| ofet HAY S22 Crfsth (1), AZ
A Tl JEHO Tt M2 CHE SEEZ LIEHHT 2). tiRE2| 39 =4 282
St SYS UEIUA] A2 o= AHE LYot B 7|50[ AatE 2atolM

of ZYE A2 Ehgn S UF H MAHC= HYE EE
Aol 2|F ARl AEE RLE 4+ AY| W0 A 4 H2t HOMVO)| et Fels
2 ot 4 EHATHEON| ChEh et A7t O|0fH 1 QUCt

19044 Jesionek?} KiolemenoglouZt HCMVE| Z+EZQ! MIZEH|CHY Z14|E (oytomegalic
inclusion disease)& A= 218t 0|% (7), 1956'F Smith7t HIO|2{A BIO]| 435t
R[22 (8), 1957 Craig S0l 2lall MZ2= MES| Uz SHAIOAIM HIO[2{AT} Z2|&|
ALt (9). 0= HCMVO Chet B2 AT} I, 3] AD169 2 Towne F&=

147



B ‘ ; Journal of
Bacteriology and Virology VOL 48.NO 4. DECEMBER 2018

A HROMIZOM =2t AHE Soff A=t Uil 2= Jef AP0
T 48 2 =710 chsh 2242 8ot B0l e

= O

AT (10~13). 2FHO= =75t OF27ER| HCMVE| &
glal, =2l SiAIoHEr ok S0{0F g A2 HOUCH (14, 15).

HCMVE| 3| H7IME BM2 1990 2|22 £HE|UCH (16), 0|F &3] HAERACE Zeol= 0|2 HIESE HCMVE| 2 nt
o=l 7|2HS Eh5|7| 25l T A7| CHaA(single nucleotide polymorphism, SNP) £A40| &5 020121 QIC} (17~19). HCMV
Ae|Re RAAF Crk-o] o5t Helda 2ol HAYBZ0| s of2 &ets| Y HE7F g7 WhEof (20~22) CHFst HCMV

20| = A70ME T ZE2ME O[AZRA2RE Z2|d LCW 5 BiYsto
S EM5IUL, Ol FEAe 7Is M9 2istf cigt S28 HME ST AO|Ct

MATERIALS AND METHODS

HCMV LCW F9o| &2 L b

= G0 AFZE LCW = 2003 7HEETfsin FRAOM ZEZMEES 04 22 o] dAojM 22lE YYF S L=, 1 S
JHC 01| oist M 242 00| 215t Bt U} (23, 24). SHA12] HAS (510 2|3t Bio|2{AS QU2h 1| HROMM|ZE(human

foreskin fibroblast cell, HFF cel)OilA YxtH2=2 HYYSRICt &S5t HiO|2{AL| HCHEH2 HFF MZO0| 10%2]| 4 EfO} 3 (fetal
bovine serum, FBS; Gibco, Waltham, MA, USA), 100 pg/ml AEZEDIOJAIZIL 100 U/ml HL|AZIS Z7tst SH2O| BIEE 0|2 HiR|
(Dulbecco's modified Eagle's medium, DMEM; Sigma-Aldrich, St. Louis, MO, USA)Z 37T, 5% CO, &= BV |0 £3l5tRCt ¢
2202 A2t HFF MZEO| BIO[2AS HE&3I1, 127 HEE & UET 152 (HH22 E50{F0 1AIZF S S2AIZCE &3 20l=
QIA-2t= Al (phosphate-buffered saline, PBS)Z M2 & 2% FBSE Z7fst DMEMS 20 80%9| MZ7t MIE ¥ S 1K cytopathic
effect, CPE)E 2 Wi72| BRI, CPE7} S25] LEHILE D|2] Hiet HFF MIZ0| st WHo 2 HE3H0] 6CHTIA| AH|CHHEH
St0f 240 ALESHUC.

Hjoj2{A 0| 43t

UE HFF MZO|M CPEZt 80% Ol&22 w5 LIEILIH cell scraper2 BIEO| 20{QU= MIZ7HZ| 25 ©0] 3,000 pm22 52
L H20IM HYEe St ddEe] F Hiol2AS 3.:.*3}_ Y3U2 U2 ZO0F1, HES EYSts pellet2 ME o] HOIRY
= HPOIEV‘WRI 7] 2lah -196T Bz AA0M 12 S 2|1 37C gR420M 12 S =0l= 2YS 33 ¢St 1 &
3,000 rpm22 522t A20A YE2(5HH THHE cello] FRESS AHE JEUS LA Lo 4S80} 0] YoM 20tE
Alzolils E%FE}CH 0.45 um 3719] ZAP7| HE{(Millex-HV syringe filter unit; Millipore, Bedford, MA, USA)Z O2ISIRICE 2|ZH o2
15,000 romoi| 1AIZH 302 S HAZ2I5H0 4SUS AAHSH F, FBS7H J7t=A| o2 DMEM 200 WS B3 A @EISH0] -70°Col| £
ﬂ%mﬁf.

[

il F7IME BY

IIE

LCW o] A €7|MES ZH37| 2lstM GeneAll Exgene™ Cell SV mini kit (GeneAll, Seoul, Korea)E O|2510] A|2Ate] 224t
O 2t DNAS £&35QCt &5 HI0|2{A DNA= A& (Chunlab, Seoul, Korea)ofl 2|2|5t0] ZIMICH A|RAIS ZIGHGIHCE TruSeq DNA
HpAIO

Sample Preparation kit v2 (lllumina, San Diego, CA, USA)S AF23510] 2|25t DNA libraryZ lllumina MiSeq Ao 2 A|AAISIE D,
lllumina version 1 8° AEStO] trimming® read&2 A AotRACt. O|EA ¥ & reade OO E1E o= AAE2|FQl JHC =
(HQ380895.1)& E={4M42 5t0] CLC Genomics Workbench (version 5.0)2| 7|& T2t0|E{ 240 T2t mapping StAECH 1 2o}

b

11749] contigE .:S?i , contig AtO|2| gapE 7| LISHA gap AH2| AT contig MEZRE] Z2LO|HHE A 2SIAUCE A2et 22
O|HE O|&3t0] SY=L FMES AlHLE UASHH FVIMEE siSstAL, O ZAE ECi2 WA G7IMES sttt

ORF 23 U 24

LCW 22| open reading frame (ORF)2 NCBI GenBankOll S5 Merlin F(NC_006273.2)2| ORF ZEE 7|E2& local blastg:
AIGHEIO] 2|22 2HICE 1 & CLC Sequence Viewer (version 7.0, http://www.clcbio.com)2| ORF find 752}, GeneMarkS (http://
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32 ORFs: US1-US34

TRL UL IRU/IRs Us TRs
1/943 3 194365197290  232783/235335

136 ORFs: RL1~UL150 IRS1 TRS1

Figure 1. Genome map of the HCMV strain LCW. Nucleotide positions corresponding to the HCMV genome structure and
the ORFs contained in each of the genome structure is indicated.

exon.gatech.edu/genemarks.cgi), NCBI2| ORF Finder (http://www.ncbi.nim.nih.gov/orffinder/) T2 MO 2 2It2 LAZ|= ORF
7t Y= 24Tt 2|ZHOZ2 BioEdit Sequence Alignment Editor (version 7.0.9.0, http://www.mbio.ncsu.edu/bioedit) Z2 1S
2 HA LCW F2| ORF7t E&ts] 7HAIZESR AHeliM SEIE2Z BL=A| EQl6t0] ORF FAE FEotUCH

TLE ©u°

20154 1 280'1}— 7|ES2 NCBIO| M| ME0| SAME/0 Us HCMV F SO|A] HAMEH Ho|2{A FE H|Q|6H 4172 HCMV
f 2 AROM A2 LCW F S £ 42719 HCMV FE 72|11 248 25t CHTable 1). HCMVE| HE2FeH 2ME 2lsiM 7|
F2 42| AELD e Merlin F(NC_006273.2)2 MEE 7IEMLEZE ot0f ClustalWw2 (version 2.1, http://www.clustal.org/
c|usta|2/) D2Odoz L ASERed S40= H7IME 2ol R4 72| & ASHE Fot7] s Phylip package
(version 3.69, http://evolution.genetics.washington.edu/phylip.ntml)& O|&35tCH A7|MEel A Hel= Kimura's 2-parameter
model®ll 23t 15tH 1, HE4= neighbor joining model2 2{45t%Ct.
1,000¥ ghEste 2402 A5t A0 B[S bootstrap values €2

[

AS4o| ME|IHS &3] 2I8lA bootstrap valueE
=2 & UEE 1/102 2kt gz LIEHHICH

RESULTS
U 22| YeF LW F2o| dA FI7IME &4

llumina MiSeq A|AEIS 0|83t LCW F9| HIIME S shSsi¥n, SYUSH 27101 SH=0A &2/8t JHC & 210 ME2 510 2
11709| contigE &S 4 UAC} DepthE Abtst At ESC =]
0|9| gap2 PCR sequencings O|83510] 2| €O 2ZAH2=2 235,335 bpl| A HIIMEBS 245I%UCt.

LCW 9| | F7IMEE E4et 2t HOMVZE 712l ARl #2201 TR, Uy, IRy, IRs, Us, TRy 725 QI8 4 AUAD, YT
70702 ORFeF el 1007H2] ORFE 7tM & 170719 ORFZF ZASHAC) UlQl &% LT ZAf5k= e+
ORF7} ZASHA| 2420, 136702] ORFZF U |0l 327H2] ORFZF Us A|F0]l ZAstACt. LHA| 2702] ORF= 22 IRs A/t TRs
A0l St 2I2[SHAUCHFig. 1). 170742 ORFe| HSE fIa ORFO| Al2fat 20| HA|ZE= SEI=22 0[F0A AU
SA| YOIEUTE O At HHAIZE2S2E ATG 20| 1697H%UL, LIHA| 8 7HO| ZHA|Z=2 UL30A A[HOIAM ACG Z=0| ARBEIY
L ZE2IZESZE TAA, TGA, TAG Ml 2F/7F 25 HHE(/U=C 0] 3 TGAZH MY HO| 2E3tUCH(data not shown).

[3Y
ro
_|
s
[

LCW 9| ORF MBS 4152 HCMVE} B|wst Zf, ORFO| 7|50 &gk 0|

ozl
=
M e = AU 3\ H._* 2 RLSA A[HOIM= T-DA 2|8 =UHOIZ TGA SED=0| FPEIUAL(Fig. 2A), & HMZ RL13 A[Y
OiME COT 2|8 SAUHOIZ TAA SEDZ=0| YY=|0f(Fig. 2B) F =EIOIA 27| SZ0| LOfRiCt.

A= O yEl= SR8t HOIE F 71| ORF A0

=

AS 2R 24
LOW & EF3H HCMV 4239 7lis DNA B7INES C1F F5HD 018 B2 AS4E 12f BYUTHFg. 3). O] AS4E 4w
o 4230] HOMVEE 27 57He] WEHSR Lt 4 LT, 53] LOW = JHC 3 U HAN X9} 37 C2 253 72sls Aue
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A Lo | el B EEN AR (LR R T Y LY T RN R R R R R ]
= 10 20 30 130 140 150 60
Towne RLSA ATGGATATGAGGAAACTGAATACCTCGCAGG
AD169S RLSA ATGGATATGAGGAAACTGAATACCTCGCAGG
JHC RLSA ATGGATATGAAGAAACTGAATACCACGCAGG
LCW RLSA ATGGATATGGGGAAACTGAATACCTCGCAGG
5 10 20 30 40 50 60 70 8
Towne RL13 ATGGACTGGAGATTTACGGTTAAGTGGACGTTACTGATGATTACGATATCTGAAGGTTGCAATGACACGTGCTCCTGTYCCGGCAA!
AD169 RL13 ATGGACTGGCGATTTACGGTTATGTGGACGATACTAATATCCGCGTTATCAGAARAGCTGCAATCARACCTGTTCCTGYCAAIGTCC

JHC RL13 ATGAACTGGCGGATTACGGTTACGTGGACGATATTACT GCTATCAGAAARACTTTGGATCAACGTATTCTTGYCAGEGTCC
LCW RL13 ATGGACTGGCGATTTACGGTTACGTGGACGATACTAATGTCCGCGTTGTCAGAAAGCTGCAATCAAACCTGTTCTTGYTAR

TGGTACAACGGTCATCAATACAACAGCUTGTETTTC
TGGTACAACGGTCGTCAATACAACAGCATGTETTTC
TGGTACAACGGTCGTTAATACCACAGTQTGTETTTC
TGGTACAACGGTCGTCAATACAACAGCQTGA

Figure 2. Sequence alignment of HCMV ORF RL5A and RL13. Early stops due to mutations in the strain LCW are boxed. (A)
ORF RL5A due to T->A substitution at the third position of the codon, (B) RL13 due to C->A substitution at the first position
of the codon.

Figure 3. Phylogenetic tree of 42 HCMV strains. Genomic DNA sequences of HCMV strains were retrieved from NCBI GenBank
database and aligned with ClustalW program together with the genome sequence of the Korean strain LCW. Phylogenetic tree
was constructed using neighbor-joining model in Phylip package. Cluster of HCMV strains of Asian origin is indicated as a circle.

FMEE L 4 AT O|F Ml HCMV RE2 S=t S=0IM 22|= 20|04, T2 4742] AHO|= =0|Lt S5 E= T2 OfA[O} A
AojA E2|E HCMV 37 ZSHE|0] QUZ| %CHTable 1). WakA LCW R+ E &=l ZIck2 OfAloF £0| 3

oM AFESH HCMV 4232] A AH2|E H8t 24, F2REIE £FE0M 4235 U2 VA AHele 3.4
QICE 0f71A LCW, JHC, HANZF 2+ OFAJOF £2|F Aoje] R4 72l 2.29 + 0.25 x 10°22 0| 2k U
HA 22|91 3.34 + 1.07 x 107 2O FH U2 2F2 UEIKRICHdata not shown). O[9F 262 Zat= LCW 7} 2+ 5120l 22
ElJHC F, 2=0M 228 HAN ot &4 2|2|ad ASszES EMSTh= A2 /0|

150 Copyright © 2018 Journal of Bacteriology and Virology
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Table 1. Information of 42 HCMV strains analyzed in this study

JH Kang, et al.

No. Strain Arfjfjgfr” Country Cog‘;igo” Genor(‘;)%)'e”gth
1 AD169-varUK BK000394.5 USA 1956 230,290
2 AD169-varuC FJ527563.1 USA 1956 231,781
3 Towne F1616285.1 USA 1970 235,147
4 HAN38 GQ396662.1 Germany 2007 236,112
5 HAN20 GQ396663.1 Germany 2007 235,728
6 HAN13 GQ221973.1 Germany 2007 236,219
7 3157 GQ2219741 United Kingdom 2001 235,154
8 3301 GQ466044.1 United Kingdom 2001 235,703
9 JP GQ221975.1 United Kingdom 2001 236,375
10 Toledo GU937742.1 USA 1984 235,398
"1 Merlin NC_006273.2 United Kingdom 1999 235,646
12 us GU179288.1 Italy 2003 235,709
13 VR1814 GU179289.1 ltaly 1996 235,233
14 ut1 GU179290.1 ltaly 2003 234,732
15 AF1 GU179291 ltaly 2003 235,937
16 JHC HQ380895.1 Korea 2003 235,476
17 TB40/E KF297339.1 Germany 1999 237,683
18 TR KF021605.1 USA 1996 235,681
19 6397 JX512197 .1 United Kingdom 2001 235,870
20 Davis JX512198.1 USA 1957 229,768
21 HAN1 JX5121991 Germany 2007 235,006
22 HAN2 JX512200.1 Germany 2007 232,940
23 HAN3 JX512201.1 Germany 2007 235,703
24 HANS8 JX512202.1 Germany 2007 234,951
25 HAN12 JX512203.1 Germany 2007 236,006
26 HAN16 JX512204.1 Germany 2007 235,112
27 HAN19 JX512205.1 Germany 2007 235,810
28 HAN22 JX512206.1 Germany 2007 236,379
29 HAN28 JX512207.1 Germany 2007 236,017
30 HAN31 JX512208.1 Germany 2007 235,720
31 HAN KJ426589.1 China 2007 236,144
32 BE/9/2010 KC519319.1 Belgium 2010 235,631
33 BE/10/2010 KC519320.1 Belgium 2010 235,215
34 BE/11/2010 KC519321.1 Belgium 2010 235,061

www.ksmkorea.org / www.ksov.org

151



B ‘ ; Journal of
Bacteriology and Virology VOL 48.NO 4. DECEMBER 2018

Table 1. Information of 42 HCMV strains analyzed in this study (Continued)

No. Strain A;S;ans;i:rn Country Cog?[gon Genor(rg)f))length
35 BE/21/2010 KC519322.1 Belgium 2010 235,722
36 BE/27/2010 KC519323.1 Belgium 2010 234,810
37 UKNEQAS1 KJ361971.1 United Kingdom 2012 235,190
38 PAV16 KJ872539.1 Italy 2009 236,240
39 PAV18 KJ872540.1 Italy 2008 234,739
40 PAV20 KJ872541.1 Italy 2013 236,293
41 PAV21 KJ872542 1 [taly 2013 235,901
42 LCW not assigned Korea 2003 235,335

Table 2. Mutations leading to single nucleotide polymorphism specific for the HCMV strains of Asian origin

) Mutation
Location Sum
Ts Tv In Del
Syn 64 9 73
ORF
NonSyn 23 6 29
1 1 2
NCR 40 42 9 2 93
Sum 125 57 10 3 197

ORF: Open reading frame; NCR: Non-coding region; NonSyn: Non-synonymous mutation; NS: Nonsense mutation; Ts:
Transition; Tv: Transversion; In: Insertion; Del: Deletion

2AM HCMVE] 74| -F-'_-Ei*z—*‘ oA A OfAOF 2E|RE2 AU 2 I |UH HalE 7Rl A2 B, 0[o] ORF Lo
A OFAJOF 22|Z8t 7t2|= £0|A 0l T 7| Ca M (single nucleotide polymorphism: SNP) 22|71 U=2| LOLE QT OFA|OF 22|
FSU A= 157:1?_' SNPE= 25 197742, 1 F 1047= ORF LHO{A, 937H= NCR A|HOj|M Z2=|{CHTable 2). ORF LH2| 10474
SNP 7H2Cl 737h= S22 $#o|of oI5t Zi0]1, 297l= HE2|A Holof 25t Z0|RUCH 2| #O| 7374 Z0M 64747t transition
(Ts), LIHZ| 9747t transversion (Tv)Ofl 2|t Zd0|QA1, HIS2| 0| 2971 S0lIA 23747t Ts, 67H7F TvOIRACt Ol= ORF LHOIA{ 2+2
&l 104712] SNPQ| *4/dof| Ts/Tve| H|E2 5.82 i =Tt YHH NCROIME Ts/Tv7t Mol 12 AtjHo2 Tvo| ogto| 2 Zs ¢
4= T} 0[2F 22 SNPSO| OEst ORFOIA 22t U=2| 4T At & 43702] ORFOIA SNP7L BRIEUCHFig. 4). 71 B2
SNPE EQl ORFe UL542 10742] SNP7 BRER=C, O & 9717t S22 HO|0M Of0|lebt £Z0|ME 2 20| 0|2 ARt
Ct ULT0OIM 8742 & Haj2 B2 BH0|E B, 0| = 6717t H|S2|A HO|Z2 Of0| At 20| = 67H2] HHO|E ERICY

DISCUSSION

HOMVE 2 MAZOR Ze80| £3, MHHOR ZE AMONLL HI2(0] ofstel Ao XFHOIY| Th2o| NAHoR e o
T7h FHEIOf Tk HOMV QAHREIF0| QA2 TS| Chet B 77t UASUE BT5H2 (20~22), D248t KA oo o
B LT BIITRYO) S AME DIFHLIZON CHaMS OF2) BEt5| RBE 7} QI2iC CIS0| Cheeo] HOMV EelFs 0|20
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10 A 2

s @ NonSyn OSyn

T 8
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‘0—6-
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g 4]
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o H H mu_ﬂ_u_u
o Lol Hﬂl nﬂ il T'lInn
NMOOOO—O0OW O ~TNITITHDONO-—MOITDOMNDOITULONMNMULINODONITLONO N O
T d T AN NNOOOTTITTITTTOODODODODONDNDONODOOOOMOONOOO OO OOO WL MWMNOW
_I_ID_I—I_I_I_I_I_I._I._l._l_l._l._l_l._l_l_l_l_l_l_l_l_l_l._l_l_l._l._l_lw—\—‘—u—‘—‘—m:)(/)m
Xe DDO5DD5DDDDODDDDDDDDDDD5D5DD5D5D5D5D$DD05O5IdJddId2="3E

5555>5>
HCMV ORFs

Figure 4. Distribution of the mutations found specifically in Asian strains of HCMV. Numbers of synonymous (CI) and nonsynonymous
(M) mutations are shown.

Lt 78 SAI0M O|R0{%1, CHetRI=0| ZalE ORAIOF ZHOM Z2|E HCMV F= = A7-E0M 0]-o| E1st B e JHC 5
ot 24)2t S=0IM E2(et HAN = S 2710f S2t5iCt. Ofof W2t & AofME =L SR 22[8 LW Fof AH| F7IMES 2
Yot 1 7 E4S 2AEH LA AL

LCW FO| MA| E7|ME2 BAISH 21} RLSA SALRF RL13 RUAIM 27| 20| YojLis HE & 4 UAUTH RLSAS] 2 HAN13
Zet JP FO|A, 22| RL1 39| ZL AD169 varUK ZLt AD169 varUC 3, TOWNE %, TOLEDO %, JHC & S C}2 fibroblast cell
OllA AICH7t O|20{2I BIO|HA ROIME SUSHAH HAZ Q15 frame shift FAO|LE 27| 220 E1E BIJF UACH 24). 0| & &
A= 25 Of HO[7F Ut 2242 RL11 gene familyofl £35t0, class | membrane glycoproteing 2S3letd = U2 A
QAR|BE (16, 25), HCMVE| ZE Al ZLM[SH Ao ChsliA{= OF2 EieRl 7t giCH (26). O A|TH Ml =2 S0ilA fibroblast cell
OflM2] AHChZt RL13 FAAF2E UL128 locus (UL128, UL130, UL131A)0 &2 O|H 2| 0|7t Meliz|n, 10j et Hio]2{ A9
MNE HZ0f ot #Hol= &2 Ache| Hioja{A 0

tropism2t HHO| HHE 4 ACks 207t UAT (27). O 217t AV| M7=
YR Aoz EER|T, 4~5 Aoet 20| Y2 AHUHOME #HOPF Yofd 4= UCks s 1 E6S Sall LAW F Al 6AH=
2 Aol R| 2k ﬁ%ofHIEOﬂHoI BIFS Sall #0[7F Lojt A2 25T 4 A/UCEH

ot Ol AFOIME 42F HCMVO| M| Y7|ME0) Chgt 2MS 2-dstAL, LCW & ZelSh OfA|OF E2|F 3F0| Blud 717t
FUH AH2E 7AE AS & 4 UMUCL 01218 OFA|OF 22|50] Z|2[oty AS g2 UG T =20ME 2ot = & AUL (28),
Jof w2t 2 dFoME 0 4322 S0{71 OlAOF Z2|F0M E0|4{e=2 EOIE SNPE 20zt ot 1 Zb 1972C01A

OA[O} 22| F2H0] 712 = SNPE LA, O & 104=C7H ORF A|HO|ACH. HlE2l3 #0|E 22l uL10g
9 TOl 81542l vt gl HO[2A SA| Ao E4H0|2] g2 RUARE YA UAUR(D (29), HE 7S] E2 B2 HAMV =
oM EZ0|1 0|A2 SFTEF0|A Bloj2{20] MZ0l| JU0IM 2Rl TS & Aol2ks Enot AU (30).
g2 UL10 %@2}7} el pULTO THHZO0| HROPHELE JI|MIE SO MO ZFO| &J2HGI0| CHst Mol HHS 2IY A
ZLO| receptor & WHEQL Z2 HAAAHD YS2HE0l| BO{EICHE AO0IAR|2 0[213 UL109| 7|52} OFAJOFS: £0| H0|7t 0]
USAE Y A2 = YACL ST USUIY ST OfLlet L2 £ 7B OMAOF AHOM T B2 HCMV 37t Z2|=[2 O A
= MEO| LAR|H| | OfA|OF E0|F0| £40| EC} F&FIA #FL, O OFAOHIO| AEet HCMV #i4I0|LE 2|24 240 =
=0| & Zojct

o
B

M

o

=2
x
N
oy
68
rlo

igj
_O'E
rlr
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