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HerpesviridaeA| 9 4] &= herpes simplex types-1
3} 2(HSV-1 3} HSV-2), varicella zoster(VZV),
Epstein Barr virus(EBV), human cytomegalo- vi-
rus (HCMV), human B lymphotropic virus
(HBLV) %, human herpesvirus type &°| «7]9]
23k} 1981 virus H 9] =33 9] (International
Committee on the Taxonomy of Viruses)ol]A]
herpes virusE o}gtulo} £E E|sA ol
HBLVE HHV6=Z &34 5193 (Roizman et al,
1981). F-2l€ HHV 6= R 93 Horekda A
xujofol e ARG R F subgroup(Ag} B)o2
o] At} (Schurmer et al, 1991). Subgroup A
strain(strain GS$} U 1102) & 433+ S5 &
#3t% subgroup B strain(strain Z-29)-2 <ol
N & HIEg HZEHM exanthem subitume)
ezt E 4#i A UM Black et al, 1974; Yamanishi
et al.,, 1988). ©} & subgroup A strain& AIDS?9] 3
Pl HBRE2AA(cofactor)E AR HHV-629}
HIV-1& CD," Al THE o] ZaA AL 2%
HIV-1 virus® E@S 2GA7|H XS F2
A1} (Lusso et al., 1989). ool &A= HIV v
olgj 2 A HHVEYE HIV LTRE
transactivation A7 2 24 AIDS ZAE 714 4] 7]
m AIDSo] #¥ ¥ Kaposi's sarcoma? $83% &
oleo 2 AlzbE]3 91t} (Ablash et al, 1988; Brady
and Khoury, 1983: Giraldo et al, 1972).

o § dEo A= o] wtojai2: G Eo] £HX
%ot gAAGAM 48E #H3 HAEA in
vitro model9| 4] gene transfer technique® 2 2]4]
He #4218 A2 AN XREEAEE
H & (transformation) A2 3 Y= DNA ¥4 (fra-

gment) g FHohJ o] BAL EA 3 (characteri-
zation) § 2 &4 Eo] 7]3 (specific mechanism)-&
FL 5 UL Ao g Az Razzaque, 1990).

o1& 95te] HHVS6 strain % AIDS 2§} nx
AAE AR E UL02o) A Sall Az Auald
¥ ¥ 52 (transforming activity)©] & Sall-L %
9o A o] M EH(transforming fragment) 9 5%
H2E FHEeted o] gk £ HIV(Human
Immunodeficiency Virus)$} & Hlx oy FAZ
Yol doj}e g HIVLTR 5 & Tat §3AE 5
Aol transfection® 2 M EW Y3t AE 719
transactivation #A1& 237 435 54749 5
F #eolsl2x} 3tk (Roizman et al., 1981). &= 3#H
9 Z = single clone® HHV-64] subfragment& ¢
A Wt BA o2 AHH ¢ DNA probe
2 AbgE F A& Aol uelrial 2 DNAY
ORF(Open Reading Frame)2 T3 &= g9
A G vEY WY Wgo g ARl o|&slu A
2 ALE AlGsHA =AYk

Az W LU

1. X

A. NIH 3T3 M ¥: P1 =+ P29 NIH 3T3 A ¥
£ DMEM¢ w=](5% BCS, 100 units/ml peni-
cillin, 100.g /ml streptomycin, 2mM L-glutamine
EFHE 37T, 65% CO,2 wjg7iof A v Fdct. A
o &% (subculture) & 60~70% confluencyoA] 1 :
602 83 1590 FH W& a@sHch

B. CV-1 A ¥: A9} 7+ ujx]d 10% BCSE 3
7+etH et

C. HUVE(Human Umbilical Vein Endothelium)
M E; 15% gelatin® Z coating @ flasko] RPMI
16408 %1 (15% FBS, endothelial cell supplement ¥ })

Yol mEL IBHE FAGEY SFaA Iy, 2A A7H L AYSE $F GLHE o) RAHE
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2. Plasmid DNA £2|

Large scale plasmid DNA ¥2]+ alkaline lysis ‘¥
Ho g CsCl gradient H482] (55000 rpm, 1647} &
S W83l double banded 0B Fl &4 B
(purification) 8}9{tH(Chen and Okayama, 1987).

3L ERSE MW FEX =2

A. Calcium Phosphate®: 0.5M CaCl, £ 0.5
ml9] plasmid DNAE 104g/0.5ml H,0 HA sl
polypropylene tubedlx] 4io] HNP -£9(70mM
NaH,PO,: Hepes NaCl=1:39, Hepes=50mM,
NaCl=280mM) 1ml& air bubbling 3}®H A % 33}

A HAg dActh FF 2mlo] @ 3G 308
7b B AW (hood)ofl W= $ 5 NIH 3T3 v
dishell 274 $ych 422+F PBSE Aoy
25% glycerolS 2%-7F A3t ¥ wjksiar ogd
8} A & vl

B. Lipofection®] : Polystylene tube®] 4] plasmid
DNA 10ug/50ul dH, 0%} lipofectin 30ug /50
dH,0E #o] 10~15%7} Fo|A liposomec] DNA
& A 719 WA EE(HUVE) Opti-
MEMo.2 4j32 10cm dishol] 5ml Opti-MEM
S 9UF A7) A 848 A Hoj= 447
uj ¥kl 20% FBS7F € WA & Sml #7het oh &
g ool g wgstArc)

C. Electroporation®j: CV-1 A ¥ 1x107]& PBS
2 F£A83 0.25mlo]l thA] BE/AA 201g DNA
(104g9] indicator DNA® 10,29 HHVS6 sub-
clone plasmid DNA)E 43 BRLA| cell-porator
electroporation7] o) 200V /800.F 2 HFE B =24
8 & Aol 1087 W F g3t

4. Focal Transformation Assay

A. Focus®] 8<): transfection 24 A|7+$- 1:6 &
2 Auste] 3~4 eic sig @ sk 94
2 @) AoA thedEAd e AxE &g 2A8H.

B. Focus®] ¥l @22 A £E PBSE ¥ ¥ +
#8}al grease® coating® cloning cylinder (A} &
8mm, Ho] 10mm)Z focus& E&MA trpysin
10042 2], 1% ¥ ol pipettingdt focus Al X &
6-well dishol] ¥ 338} o},

5. Cloning in Soft Agar

Focusoll Al & HEF T g4 g NEF
(NTH 3T3% hygromycin 125, /ml, CV-1& 50
g/ml, HUVEY 10.4g/mlE selection) 2] dish@ ol
293 (anchorage-independent) A4 g4 YA E
#olalr] 98t soft agar plated| Al wjSF3IATH
(Bouck and DiMayorca, 1979). 45C, 0.9% agar
basedll 10% FBS, 20% 2xDMEM 41¢] 5cm dish
o} Smi¥ #F8&to] hoodsloll A 1A]17HESE 28 244
7¢ viokEtsl 0.36% top agar(20% FBS, 5% 2%
DMEM ¥3}) 2mlel] 1x10°708} M ZZ 410] base
agar 9o ¥of 23 F wiF3AR (37T, 65%
C0,). 25t} 10% BCS7 & DMEME 1.0mi¥ &
7hatdch

6. Cell Aggregation

Soft agarof|A 9} 7+ base agarg VEX
agar Aol wi X 2mie] 1x10°70e) M2 & R58
215 £ H dEol viEA ¥ Ax9 wA
(0.5ml) & A 7+arrh

7. Tumorigenesis

Inoculation of Cell Lines: focusol]A cloning%
A ¥ 2 nude miced] FALsled tumorigenicityE 7
Abstt}(Clanton et al., 1983). Disholl 4| trypsini-
zation® 2 M IEE ¥2&3 PBSE FHE ¥
serumo] g1 DMEMe] 1071 /ml $5& A TE
Yol \rolst 439 nude miced) 59 #3let 2
&l lml 4 FAtat gt

8. Southern Analysis

A. DNAS® Transfer: 4% 23 DNAE 08%
agarose gelol A 7|9 %3t 305 nm A9 A
transilluminator 2 #9138l gel€ 0.2ZN HCIl¥
1587 #A% & B2 ¥ A& 02N NaOH
/0.6M NaClz 30487} denature 39 th. o] F t}A]
B2 Me% 5xSSC(pH 7.0) 2.8 2087 &g ¥
Eo g7 thrt 5xSSCefl 1587 FHAFUY ny-
gel Sl 5
7 Watman 3MM paper ¥ F+X2 magv=g
NEo] ZAH P4g ol &3 WYL E DNAE ny-
lon membraneo] &7 tH(Southern, 1975). ©] mem-
braned #1241 (254nm)ol] 587 =2 AIF 80T

lon membrane{Genescreen, Dupont)-&
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B. DNA®] Hybridization: Genescreen filterE
437 9] prehybridization 4% (50% deionized form-
amide, 5XSSPE(0.15M sodium chloride, 0.01M
sodium phosphate, ImM EDTA), 5% Denhardt’s
£9(0.02% Ficoll, polyvinyl- pyrrolidone, bovine
serum albumin), 10% dextran sulfate, 1% SDS,
100kg /ml tRNA)®|| 54] 7} prehybridization 3 F
o] g9l radio-labeled® DNAE 5x10°%cpm/ml
¢k-& denaturedt & H7}slil 43Co)A] 16417 A g
3 ¥ 2xSSC (0.1% SDS 3ol Aleo g 208
7h 0.1% SDS7F & 0.1xSSCol| Ao 2 2087,
wlA) o 2 (0.1% SDS7F € 0.1XSSCollA] 43T A
2087+ M & stg ot o] filterE plastic wrapo. 2 A
Al —70Co) A Kodak XAR-2 HE9 intensifying
screen® ¥7 %23}

9. CAT Assay

A @3 F2: transfection 487417+ ¥ WA E
A A 85 calciumo] ¢y PBSE F£A4g ¥ 1mle)
harvesting buffer(0.04M Tris-Cl{(pH 7.4), 1lmM
EDTA, 0.15M NaCl) & 2o 287 &A%
scraper2 AR E FolRoy YFstd 10049
0.25M Tris-Cl{(pH 7.8}l | Z Holg]E & soni-
catorE 40% duty cycled] A&7 1524 23
sonicationdls] M XS E5ch oA L A3 sty
AEAAZIE Hadz F5FE Bol sampleZ AHg
st o

B. Assay: sample protein assaystad 1.go}
protein®] 0.125.Ci 2mM
acetyl co-enzyme Aol 0.25M Tris-Cl(pH 75)&
10048 THEF 374 32417k ¥H&A7] 2 0.25M
TrisCl 84203 28 AAAZh thA] 500,49
ethyl acetate® 410 vortex® A ®3t 3o
A2 2.9) organic phaseS RolA ZF A FAF
2044 ethyl acetateE 7t3td t}A] HH ) o 8 sil-
ica gel plated] Ao T L oA L chioro-
form:methanol(95 : 5) &4 o= F3¥l tankolA]
thin layer chromatography(TLC)3t}. &9
o] 2/3% golM®H Eojue] Te]Z Kodak
XAR-2 BEo g 4Lor] 16412 =2 AT 9§
9] dot Feiol wal ¥ TLCE 2# A Beckman
scintillation counter & acetylation®] v &2 =%

3ot

“C -chloramphenicol,

24

1. Sal 1-LL Fragment 2} Subclone: HHV-6 strain
U1102 DNAE &A% 3o 2Eg At} o F
transforming activity7} @] =+ L, C, H, [, Q&

.plasmid Blue Script(©]3} pBS)o} 4¢3t} NIH

3T3 M) ¥ transfectiond}i! focal assaystd # 1
& 7e AARE Ao

Table 1. Transforming activity of Sal 1-L in
NIH 3T3 cells

Plasmid Insert Foci
pBS 1022 Sal 1-L 120
pBS 1023 Sal 1-C 36
pBS 1021 Sal 1-H 28
pBS 1019 Sal 1-1 20
pBS 1018 Sal 1Q 28
pBlue Script 24

Z pBS v} trosfection ¥ R oA FAH 24
M9 focusoll HlajA] Sal 1-L fragmentoil A 1207
2] focusE ¥ 2™ ©]FH & cylinder cloning*y ©
2 cloningdte] M ¥F Sal 11.-1, Sal 1.L-2, Sal
1-L-32 9H59] soft agardl4] anchorage indepen-
dent growthE #2137 ¢|AE& nude miced] F 4}

sto] # 28 AUth

Table 2. Phenotypic properties of Sal 1-L.
induced cell lines.

Cell line Anchorage Tumorigenicity

Independent Growth Incidence Latency
Sal 1-1.-1 + 6/6 8 days
Sal 1-L-2 + 6/6 8 days
Sal 1-L-3 + 6/6 13 days
NIH 3T3 - 0/6

Z focal assayol* ¥ M EFE= BF soft agar
A A A A3LH ™ tumorigenesiss B E 7 fof o
Ao weE 49 8%, =& A% 13U £ E
el e 4= 02tk = tumorigenicity7} Qth Al
o] 5 Sal I-L fragment & DNA sequencing(v| =
NCI9) Zwi Berman® Robert C. Gallo®} data)ol
©]ét ORF(Open Reading Frame) 77]& 21 o}
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DNAE ¢4 Xbal, BamHI, Hind III, Nhe,
BstX12 #e} g 29 o] Sal 1-L-SB(1.0kb),
Sal 1-L-SH(1.9kb), Sal 1-L-BN(1.5kb), Sal I-L-
BS(3.0kb), Sal 1.L-HS(2.1kb), Sal 1-L-NS(1.6kb)
2 670 9] subcloneg UAT}. o] AL pBSAl AU A
#A plasmid DNAE TEJTHE 1).

2. Subclone®)) ™ 3§ Focal Assay: NIH 3T3(P1),
CV-1(P1), HUVE(P1) Al ¥} subclone 672} Sal
1-L. fragment # #| positive control& & 3390l A
#2% ras $REAQ T24 DNAE A ¥ =93
AoH2g 2). A d¥olA NIH 3T39] A S+ cal-
APz CV-19d F$
electroporation, HUVE 1 79 lipofection®t 2.2
DNAE M EW %Ytk 229 33 2L focusE
Sal 1-L3# Sal I-L-SH-& NIH 3T3, CV-19 trans-
fection & ¢ V& U%Uch. NIH 3T3 MEE
confluency € 71X wigapH 29 3A Z3 cell
aggregation?} soft agarolA 2¥7+2] backgroundz}
2t} 2 3By Sal 1-Lfragment& A Xl 59
8t Zlolm cell aggregation(2@ 3E)3} soft agar
(19 3H)NA 43 HMEFH(colony) & &
9i9ict. Sal 1-L-8SH fragment& NIH 3T3 Al o)
EUFT A9 2 M FFei(2y 3C), cell aggre-
gation{ 2 3F), soft agar(1% 31)9 43 R Fol
Sal 1-L9 73¢9 g2 el gdr). o1& B2 83t aof
W 27 49 2o CVAIH EAME thE 4old
AR(2Y 5)E Yo HUVE A X9 3% 6719

cium phosphate® o]

Wk o 2 % transformed focus& U2 4 U

3. Sal 1..-SH9 tumorigenicity: CV-134 NIH
3T3°l] o] DNAE transfectiond}] focus HA %
nude mice?] tumor ¥’ Fo| Sal 1-L fragment2}
FASE A A g ATt Tumor £330} DNAE &
23}l Sal I & Hind 1112 A2 3 0.8% geld] A 7]
o 38l Southern analysis 3t transfer 3 DNA
€ 49% # AU

4. CAT assay: tumorigenicityZ} 1t}3 B 5
£ Sal 1-L-SH DNAZ} HIV virus9] ¥38ol| 4% 2
o)X &2 47) 918k NIH 3T3 M X0 CAT assay
sttt o] MEe 749 CMV IE promoterg 713
pCHC 6 CATS] 4 acetylationo] ¥ & 2 ojubA] (E
3) pCHC 6 CAT DNA9 cotransfections}$it}.

Fig. 2. Transformed phenotype of NIH 3T3 cells
induced by T24. (X 100)

ORF.1 (283 as) ORF-2 (92 aa) ORF-3 (143 aa)
R e ORF4 (44088) e
ORF.5 (135 as) -
e
Sall Xbal Bam H Hind It Nhol Batxi Satl
L | ] | |
U i | ol i
ORF-7 (163 s8)
R e ORF-8 (146 aa)
~
Subclones
SaltL-8B
Sa/1L-SH
SalLBN
Sa/tLBS
Sall-L-HS
Soll-L-NS

Fig. 1. Subclones of Sal 1-L. Schematic representation of the Sal 1-L subclones and the restriction

enzymes used to generate these subfragments.
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Fig. 3. Phenotype of NIH 3T3 cells on culture dish(A, B, C), cell aggregation (D, E, F) and soft agar

(G, H, D.

A, D and G: control, B, E and H: 8al 1-L transfection, C, F and I: Sal 1-1,-SH transfection

Sofi Xoal Bam g Hing' it

L] !

Nbw! G023 Sall

P |

LI i

P !

Morphologlealty

alerad
celis
Sall +
Subclones
S/l 5B -
Sali--5H +
Salki-BN -
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Fig. 4. Transforming activity of Sal 1-1.-SH

29 6ojAi 9} 7hol lane 1 Jurkatt M EF(T-Y s}
F 1o HIV-LTR pCHCS, HIV-TATE o] ¥ois
positive control® AM&EHow lane 2, 3, 49+
NIH 373, CV-1 HUVE H¥of HIV TAT i)

Sal 1-L-SHE transfection 3}%129 lane 5& nega-
tive control ¢} ¥tk & Sal 1-L-8H fragments 4
7R A xE A 28] HIV-LTRE trangacti- vatior
A=
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Fig. 5 Transformed phenotype of CV-1 cells
induced by Sal I-L-SH fragment.(X 200)

eoe < 1.3AcCM
®oe0® -
® o o © < 1AcCM
. " L - . - CM
1 2 3 4 5

Fig. 6. Autoradiogram of silica gel.
CM: chloramphenicol
AcCM: acetylated chloramphenicol

Table 3. Comparison of promoter strength be-
tween the SV 40 early and the CMV
IE promoters

Plasmid Promoter % Acetylation
pSV 2 CAT SV 40 early 13%
pCHC 6 CAT CMV IE 40%

* NIH 3T3 cells were transfected with 15,
plasmid DNA and cell extracts prepared after 48
hour.

@

Sal 1-L¢] subcloned NIH 3T3 s} CV-1o] ME
W =¢% (Sal 1.L-SH fragmento| ) focal assay

ol A} focus YA # soft agar clone #} cell aggre-
gationol A anchoragest #Aglc] AFYE FF
At} F nude mice$] tumorigenesislA] transfor-
ming activityZ} $#A=H1t}. Sal I-L-SH subclone
ol 3718 ORF #, ORF-], 5, 70] EAl %t 28
1} 2@ 13 o] ORF 59 ORF 78 X3 Sal
1-L-BN % Sal 1-L-BSo}A transforming activity
& B.0]2 go} ORF-12] 283aa 7} transformation
#A o)A transforming peptide2 A o} d¥& & A
o2 o7 xHJones et al, 1986).

Viral transforming peptide2+& 7H3 e 4474
ojpjiAto®  o|Fo{F bovine papilloma virus
(Schiller et al, 1986)9] Ao g ®E HCMV(Gal-
loway et al, 1986), SV 40 antigen(Schmieg and
Simmons, 1988), adenovirus E1A protein(Whyte
et al, 1988), E1B(Sarnow et al, 1982), HPV E7
protein (Dyson et al.,, 1989), E6 protein(Scheffner
et al, 1990), EBNA-l, 2(Wang et al, 1987),
hepadnavirus X(Twu and Schloemer, 1987) %ol
a2 gtk ol 44aad) 75 M EFolMel o]
ol E o ¥olzly, SV 40 T antigene ¢ A KA
9l Rb-fAate} po3 FAx7E 4528810, ElAE
Rbs} AEsty, EIBY 3% ph3 @A Adste
Aoz 42A 2k = E1AY 7% primary cell®]
immortalizationd] #33 EIBY A$ G7AHX
0] Wido Bodgich(Sarnow et al, 1982). £ E7
gwye Rb vz ZAYEH(Dyson et al,
1989), E6 @3 & pb3 @A At ph3 &
wi g e u}3] gk (Werness et al, 1990). &, ORF-1
(283aa) 2] 74 transformationo] $lojA9) M ¥
WA ASHA, T doA Axiste] FIHEA
9 A ge FHstder &

Lawrence et al.(1990)9] B x1ef 93 HHV-6
¥ HCMVS £ homology® 7HAtix oy
o] & HHV-6 strain U1102 Sal 1-Q¢ll #2 5
o (Smiley et al, 1988) 1@ 40l A9} Zol o] frag-
ment transforming activity® Bolx &3 %19
HCMVS$] transforming peptide?] 79%aas} ¥ &
Ae ¢AE 4+ gtk HHV 671 HIV-14) 9%&
o] AIDSS] F¥o] BojstestE U7l A3 A
814 HIV-LTR CAT3 transforming activity7}
91E Sal 11, Sal 1-L-SH-¢ cotransfection®t ¥ A]
8% CAT assay(2@ 6)o]|4 Sal 1-L34 Sal 1-L-
SH fragment”} &3] HIV-LTRE transactivation
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Al# (Beckman scintillation counterZ 158} X
3 acetylation) HHV-6 AIDS 3o 7}4A]7)
= %08 9%S & #Aog Azidr) Sal 1-L frag-
ment9} & HHV6 DNA fragment2] HIV-1
LTR transactivation®] ¥ ¥ (Geng et al, 1992) 9]
Me 845 e Yo Anpzhe general transactiv-
ation $& Rt 28U CV-1 Al XA oA
transactivationo] A3 Bojx] ¢o} HHV-H Sal 1-
L % E3] Sal 1-L-SH fragment7} HIV-1 734 ¢} co-
factor 24 2HA F¥& v Aoz AzEu.

A AIDSS Fuksi A R3] WA == Kaposi
H &% A9, Be R E HIZ = (Breakstead
et al, 1985; Dorfman and Path, 1984), &3 3
M| ¥ (vascular endothelial cell)o} 4] 7]21%t Ao g
42 A oot E AIDSS} A3d Kaposi¥ &5 ollA
= HIV-1 vlojgi 29} HHV-6 uio]# 2 9] particle
o] FAld WAy X cH(Lusso et al,
1989). o} &) 9 Asled HHV 642l NIH 3T3
2t CV-1M XA #olgl transforming fragment
(Sal 1-L, Sal 1-LSH)& ©% & & HIV-LTR3 &5
vhdta] oM ol gene transferdt o} trans-
formation &£ immortalizationg x %3l
Kaposi#] &F¢ 42 HIV-.LTR®%} HHV-6 9|9

£ A&7t BRsIAY o] FFo] Yol 7)
AaA geoz ARG

FHAE =Yd= WY E doiM, B H ¥
W MESH vectorE AlL3le WHoE UYESF
UAR. E@HY WYFe transfection, lipo-
some S ©] & lipofection, microinjection, electro-
poration, recombination £°] ERAFAAE M XU
Yol aA#Felt &Ath z22v 2 AFo]
10°~1070 8] X% 1709) 4l E7} DNAE wolEo]
B a2 Fx dAXGT. ¢ A F(subcul-
ture)2 ol Wk =YW DNAS AUEE 9AA
Gt} ol & AAE7] s Ml Eeith o] transfer
€2 Yeille Y-8 AMR-3tedol sl ovt wAlzt Sl
th 43 DNA £ & RNA vrius& vector2 73t
ol %9 Fuist & 974 WP E YA4Er.

2 2%
HIV- virus®} S9H3 7498 doy3 AIDSY

Yol F3in] thg AIDSS BEE TP &
AY Reg 4de HHV6 HEFAAe] 944 9

B4 4795t WYRAAS Xt gAdE
DNAEHE(Sal 1-L)& Xbal, BamH1, Hind III,
Nhel, BstX19) &48 AG3to 67142 subcloned
A3 o]A-S NIH 3T3 Al%, CV-1 A ¥, HUVE M2
o] ©93lod focal assay, anchorage independency
test, nude miceoll*] tumorigenicityE ZFA}sI
HIV-LTR#} 9] 43 3AE A 29E 89F8hd

HHV-62] Sal 1-1.9] subclone?l Sal 1-L.-SH(1.9
kb)E NIH 3T3, CV-1 2 HUVE®} transfrection
9& 729 NIH 3T3 ¥ CV-1 A zujeke]A] focus
B Bton o7& cylinderE o] &3 focus
cloning® 33 hygromycin® Z plasmid DNA7}
transfection?t § M EXEE Xo}(selection) soft
agar assay % cell aggregation® 2 anchorage in-
dependencyZ #2139l th. Nude mice*;’ﬂ s
% IS FAFARLT o] Y A XA DNAE
#Z3lo Southern blot hybridization® 2 insert
DNA(Sal 1-LSH)9 71918 F4YS ¢sudh o2
A HHV-62] Sal 1-L-SH fragmentujof] H 3 {43}
7t Xgslo] 9ol EA=HATE 2 Abgtel 3
UM E(HUVE)o| M+ focus¥2] delsha] H3l7}
Holx]| ¢ttoem & HIV-TATH HIV-LTR %32
34 A XY ZedME AEHYEE A&7} glo]
Kaposi# &%o] 83 WM XA 71913 oA
o] £UdF A HHVS 9] T & <7 A4
Ro g Mztdrct

¥ HIV-LTR CAT# Sal 1-LSH §428 72
o] transfectiondl] CAT assay® 3IHES 7%
HIV-LTR2] #& = acetylation®] 1581} 33150
HHV62] Sal 1-L-SH fragment AIDSS 23 &
transactivation® 2 ZZA1Z Aoz g, o
£-0] DNA sequence®l] 2J3j] o] §-A=7} 374¢] ORF
& 71X gjen o]|F ORF-19 #E== 283aa9)
polypeptide7} transactivationg& #YA|7]e FAG
HA2 gk oo we} o] g P T FA=
99 HHVS FE{FEE Add & glgzioz 4
Zhelw] o] Gl E AH A XY =9 sted MEe] WY
gt 73lool & RAog AzbE
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Localization and Charicterization of Transforming Regions in HHV-6*
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HHV-6 was isolated in 1986 from patients suffering from lymphoproliferative disorders and AIDS.
The antibodies directed against HHV -6 indicate a previous viral infection in 80~90% of the general
population. HHV -6 isolates have been divided into two distinct subgroups(subgroup A and B) based on
restriction enzyme profiles, prevalence in the population, and their in vitro ability to grow in cultured
cells. Subgroup A strain(strains GS and U1102) is correlated with lymphoproliferative disorders.

HHV-6 has been proposed to be a cofactor in the progression of AIDS becnase HHV-6 and HIV-1
have been demonstrated to co-infect CD4-+ human T cells and accelerate HIV-1 expression and cell
death.

HHV-6 has also been associated with human several malignancies. The association between HHV-6
and human cancer might be strengthened if other fragments representing different regions of the
genome with demonstrated transforming potential were also used for these analyses. These associations
have led to the analysis of genomic HHV-6 DNA and cloned restriction fragments(Sal 1-L.-SB, -SH, -BN,
-BS, -HS, -NS) for their ability to transform cells in vitro. A 4. 1-kb Sall-L. fragment which exhibited
transforming activity was identified. This fragment was retained in focal and tumor-derived cell lines.
In addition, the Sal 1-1. fragment was shown to transactivate the HIV-1 LTR.

Initial experiments have co-localized both the transforming and transactivating activities to a 1. 9kb
Sall-L-SH fragment and implicate a 283-aa ORF as the functional element. Moreover, the identification
of a transforming and transactivating region in HHV -6 has strengthened the association of HHV 6 as a
co-factor in AIDS and AIDS-related malignancies.
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