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58379 ¥

AT 1
F}yEA SF 92~ vlol# ~(Kaposi's sarcoma—associated herpesvirus; KSHV)2] PAN RNA (polyadenylated
nuclear RNA) TR RE(AEWHE 1); @

47 Zrwee os wANES A5 ks 929 dXE 444 e A% T2
]

nlE g ufol e 2o AEAAE Anpsy anfolg A A = BAS BAEY] 98 2 AEF.
AT 2

A1l oA, A7 FxH FHaAE 94 54 gFF A (destabilized enhanced green fluorescent
o=

protein: EGFP)Q] A& B o2 3} B|XH AEF.

A E= A2l deiM, A7 Avislyautel A JhEA] §F S|y sukel#f A (Kaposi's  sarcoma-
associated herpesvirus; KSHV) @ <l ~4g}¢l-ul2 wlo]#] A~ (Epstein-Barr virus; EBV) & Hol& o= 3&li}o

e AET AL 5o dh e HEF.

AT 4
A1 =E A2 oM, A7) AEXFe 93 AE HZF(PEL) AEF, 293 AEF, Q3 3 H{E

A3 (Human foreskin fibroblast; HFF) ¥ dzwmzix] BdH3 wAdyd WY (telomerase immortalized
7

microvascular endothelium; TIME) AM¥EFQ] AL EAR o7 3= T ¥XH AEF

AT 5

1) 7}EA] &% 392~ dlole] 2~ (Kaposi's sarcoma-associated herpesvirus; KSHV)2] PAN RNA (polyadenylated
nuclear RNA) Z2ZRE(ME¥E 1) @ 7] Z2EH o3 LAHES 2s7hssA 9245 g EE FAAE
E3eE A FRAE sk Hdvls g avlolgizd FEAAE FAASN AXFTE AxshE B

Asgel oM, 7] eEZEHe BHs =4
protein: EGFP)Ql A& 5HOE 3=

7Y 7
Asg EE Aegel oA, A7) A o BAEe AATAA AL SHOR S ez avtele s AR

A58 e A6Fel oA, A7l Hupsigavtold Ae FHEA] SF T ~ubo]# A (Kaposi's  sarcoma-
associated herpesvirus; KSHV) @ <) AE}el-u}2 wlo]l#] A (Epstein-Barr virus; EBV) & FHol& oj= &}
AAd AE EHJoR st grbsmavtelg s ALY fx 229 AAYH

AT 9

A5g = A6l oA, A7 AxF= I AEAd HEZF(PEL) MXET, 293 METF, A ¥3 /R
A E(Human foreskin fibroblast; HFF) = d=zujgx Bd3 nAdn LH-’J(telomerase immortalized
microvascular endothelium; TIME) AEFS AL EA o7 = Znlsy Anlolgl~ AEA = 229 HAA
W
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A7 10
FYEA FF 33~ wlo]el~(Kaposi's sarcoma—associated herpesvirus; KSHV)2] PAN RNA(polyadenylated
nuclear RNA) Z2ZRE(AEH3E 1); 2

A7) TR RE o5 Wiy
R Rt S B B

AT 11

A10&l AAAM, 7] 2EH FHAE B4 54 ¥ A (destabilized enhanced green fluorescent
protein: EGFP)Ql A& EAHo = st 237YE HE

AT 12

108 Ti= A1l oA, 7] AEFE KSHVel FE7de 93 Ed 923 (PEL) AlZF RS &5
Ao 3= ~aHdE AE,

A7 13

Q@ (Aconiti tuber,; Aconitum carmichaeli Debeaux)E FaAE-O 7 X3}t Fnps]yantolg| 2 AEA] #
T oRAIEA A=

AT 14

A13&l oA, A7) FATHH ZAAELS A4, AT, TAF B ANY UE FAYH] AT A4S
AT 15

A138F T A14gdo] doiA, A7) At ZAHES 7] fFaARY 2R ALEEHE oHAgHor 54
7% @A e MAE E£getE ofAlEtY 2AE.

A3 16

A138 = A4 JojA, A7) gups g autolg 2~ FEA] §F s ufe] 22~ (Kaposi's
sarcoma—associated herpesvirus; KSHV) ¥ ) AE}Ql-vlE2 nlo]2] ~(Epstein-Barr virus; EBV)¢l A& &4

0% i AN 24T

g Al A
Wiy o] YA €9

B oEE2 A fvps|ysutolel s QDY = AAsgEe] A 22 A|AE B oo]E o] &3 A
@ Qolrt. H& A, B wge puisinavole e A st el Fesa A4 2
Lo o 5 g B ol S4% gle AASHEL AT 5 e dXEH AEFE olgets A=
=i 3 A

N

KSHV:= 718 2(1994) 0l e Al 49 sjulzntoleazx oA FFPA ol dofshs vs|d]sulol
2] 29] o} (subfamily)el]l 43k} {Chang Y, Cesarman E, Pessin MS, Lee F, Culpepper J, Knowles DM, Moore
PS., Science. 266, 1865-9 (1994)}. KSHVE AIDS $hatoll A Al1o] sk obd Tkl AIDS ¥ 7hEA] 55
(Kaposi's sarcoma, KS)& W|Z3t classic KS, post-transplant KS 5 =& 4442 e KSo Q0EZo0]
o}, HESE KSHVE AIDS Exfell Al Wshs= B Al gZFo] dF HEZZF(primary effusion
lymphoma) o]t} the-A FH<& Wk (multicentric Castleman's disease) @] Z& AAAIL wdx] o]y ZA3te] 9
¢ wpolEl 2R oAAAL gtk E oE QIAl Fnp I znpolE| ] PAERRI-vE Hlo] 2]~ (Epstein-Barr
virus, ©l8t EBV) A, KSHVSF frAbgE 7o A wts]v]snfolef 2z 521595 (Nasopharyngeal

o Y

—
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carcinoma), WHRAZZE (Burkitt's lymphoma), ZX|Z1HEZE  (Hodgkin's lymphoma), %% (Gastric

carcinoma) 59 T ¢dFo] LAY W wlolg AR AR ),

KSHVE= EBVSF mb7bA| =, tiF-ite] kAol FE7] A= EAet, T4 2(1-3%) €4 ic
cycle) AHIZS Holx AxEo] FF3TF. &4 7](lytic replication)e] wlolg] Ay A EANA AEHHFAA
(cytopathic effect) s doA TFAHSE MEANE T5 FEstA @l KSHVSF EBVE A& 2dAAME &
gk 7)ol oa) ARk glgo] AAFHAYT. AE 5o, 7IEY Fussnlely o QS FEITAL
dH A v EZQ] =& 2H(phorbolester) $8&4<Ql phorbol 12-myristate 13-acetate (PMA H& TP
MY AYFEd o] E(Sodium butyrate)9} £ B82S KSHVSF EBV Z4zhe] #H&E 7493 M| eo|A Zbzke] ulol
qaE BF At A e HeE dEA A

A& AgE T GelA G G Hvsutold 2AES BE ulolese] B47] FHA WARNE ol g
ARIES BPloR 7] W], FRAAIHE AL SV 49 FFALEES FH8 F glof vl
# FY Aol PHoRE BAZ AT oleld I BBV Ba TN ® whA AR g 8o] Ak,

=)
)
=
f
e
oL
rlo
o
o
=y
E
=
JZ

2o AGHE FeFoar A7 e nlolfaE Fdl FAAME] Al
, 71E9 "'%}51«4’\ AAZE 2 7 AEF st TIAELE st A2 Jde] &Esl
T, &8s AS HHOE d. 71294 b g 2npol g 2] QLS gt
¥ 257 ~¥ (phorbolester) &}8H= 22l phorbol 12-myristate 13-acetate (PMA X
A

=4
g, ol Ax Wl gt AzdDd Al #ES st F%E L 7= e 54 "l o

b

TPA) 7} 2
oz A}
u}2hA] g o fﬂ A8 B 22 A WglHoz s msnfelE e QTS FETE F e BEAS

B
gAaE ¢ Qe h-throughput screening) B4 A|AES AFes AL Z#5 oz o),

jum}
—
w2
—~
:E:
VQ

urh FAHORE ¥ wge syl sveld s ABY fEel W

¥ ouyel e BAe YY) grbslslsrele s ARY FEol Wit

sto] gl srtolel s ARY = AARGES AL A Aol

¥ o) E e BAe Y] geksisznteld s AR fEel Wi
crtole 2z ARY = AAHGES

E

HA HETY
2 dgdxEe sy sntolg) At FAEI RO Qe
lymphoma cell line)ol Ztm}&]u]Anjole] o A&7 =
XA (replication and transcription activator, ©] 0} 9219l ZH--& W= KSHV PAN RNA
(polyadenylated nuclear RNA) 2R E] 23 g 3 2~¥l(cell-based
screening system)S EH3 ¥, o] XH HEIFE 01%5} KSHV A &Ad& fFriestes AAES daEste] 2
S gt Al H UL

M ES(Primary effusion
Z Xﬂ =i zq/\]_ k23

Eowgo]l o Ee] wEw, B owge Ji¥A] &% ]y ~nbo]@]~(Kaposi's  sarcoma-associated
herpesvirus; KSHV)2] PAN RNA (polyadenylated nuclear RNA) T2 RE(AHAHDE 1); L A7] T2 RE 23
HHE TS A57hssA 4" gXE FAAE 23 1A FRAE 2FeE, ks I st g vt
HEDGAE AEF L o] NEFE o]g3sle] Fnps]yanfo|g| 2] A F HASLES T35 Y3t 7

SH AAES AlE e

2 oy e oo wEw, B owdme 1) 7l¥A] &2 33~ uvlo]#] ~(Kaposi's sarcoma-associated
herpesvirus; KSHV)2] PAN RNA (polyadenylated nuclear RNA) T2 RE(HLEWHT 1); © A7] TZRE 93
AN =S A57h5stA A48 B2 FAAE 2= FAA Fx2AE 2383k Aete g ol e 2o
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BE09E dAAE ANEFE AFste G 2) A7) dAAZR AxTd Z2A g 248 A & aYgsi=
Al 2 3) dde] dFALE St 9AE Xk gukd I autolg s ALY Fx 229 AN
S Asie

2 i) g2 gHdY mEw, B odye Anpsigsnlely s QS FET F e AL (Aconiti
tuber; Aconitum carmichaeli Debeaux)& fFaEAFTOZ ¥ 3ol A ZAHES AF3y

ojst, ¥ WS Y& s drgdtt.

2 aye JhxA] &F FH 2 who]e]X(Kaposi's sarcoma-associated herpesvirus; KSHV)] PAN RNA
(polyadenylated nuclear RNA) Z2RE; %W A7) T2 RE & HIAHEE AErl5st4 A49 838 &
ARE Este A F2AE 2dets, AuteFantolel 27F FEAAR A EF A Fhule ) 2ntol | 2~
o] A Fx HASFES FA7] A3 gxy A="E ATert.

7] EEH FHAE KSHY PAN RNA Z 2R Eo| 93] YHHESE A57lssiA Ad4d9 4 Avtd thdkst 339
YxH FHAEC] ol&rtseltt. oE Eo FFAWMA(GP), FAIFEEA, EZel EZAdtElobAl(alkaline
phosphatase), Hi= ZZEA|TO}A(galactosidase) ] Ak, v AE 7] 22 FdAE BEHds)t
=) &3} bz (destabilized enhanced green fluorescent protein: ©]3}, 'dsEGFP'&}ar &)oltk.  Ab7)

0O

dsEGFPE o] &3l¥ ZZES w717} ol A wl-d vl AR #Fe Fo MEFEE fAEZEAY
(Fluorescence Activated Cell Sorter; ©]3} 'FACS'#}il 3HE o] &3te] AAIZF o] 7153 HMA|A~ES

g e olFel k(= 1 HE).

%&7] KSHV PAN RNA 22 RE 2 dsEGFPE FA1" Mgl 7] x3 ol Who] whe} shetA o g gAdstAL
THEL AN (PCRI g3 D& & k. gk FgHo= T A& dsEGFPE X3 F3xF 324
| Tdas AYN-S(P(R)S.Z Hdojx KSHV PAN RNA ZZXE(nt 28545-28680; -122 to +14 of PAN RNA=
136bp sequence; AEHIT 1)E AYste EEYWHoRE & F Ut v AsHAlE A7) AlEZFE At A
KSHvell #HEZHlsl ez 27 | A d HEZZ(PEL) MEFolvt. g &4 HEZZF(PEL) Ax
T Tl & KSHY = 759} KSHVeF EBVe] 35 4¢57F v dl, KSHY @574 PEL MXZF7F 9< vlgh=] s}
o}, &, gE2AE 293 AXEF, A7F 39 AH-EA¥E(Human foreskin fibroblast; HFF), @ =ZwglA] Ed3} w)
AE# W (telomerase immortalized microvascular endothelium; TIME) A|¥5F Sof 7EAS A KSHV H
olgl=E AH #HAAAZ F olF MEFE AEE & U}, o]5L in vitro AEWEFERAA KSHY 7 F A
39S FASAL PEL AT Hl=38HAl TPA Foll oJsliA AgAdsE + e 545 T3 on B2 4
T7F R3]l KSHVZF A E7 A3 2 EAehs PEL MEF7F AHE 2 g5 &olsitt.
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e 2
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ox
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KSHV A &F71ol A 71 Fasta 233 28 B4 RTAZ 484 9lar, o] RTAY AFAH 248 v v
2~Ed ElZl(downstream target)©2 ZRRE: w]$- FAJo] = PAN RNA Z=2REo|t} (Song, M. J., Li,
X., Brown, H. J. and Sun, R. (2002) Characterization of the Interactions between Rta and the promoter
of Polyadenylated Nuclear RNA by Rta in Kaposis Sarcoma-Associated Herpesvirus/Human Herpesvirus 8
(KSHV/HHV-8), J. Virol, 76 (10), 5000-5013; Song, M. J., Brown, H. J., Wu, T.-T, and Sun, R. (2001)
Transcriptional Activation of Polyadenylated Nuclear RNA by Rta in Human Herpesvirus 8/ Kaposis
Sarcoma-Associated Herpesvirus (HHV-8/KSHV), J. Virol, 75 (7), 3129-3140). ¥ ®7x}i= PAN RNA E 21
E]9} RTAS] m§- Eo]z ol ukgo tfdt A4S Al&3ske] KSHVE A4 A 84 (spontaneous reactivation)ell
stz AIE s deEdZ(cellular signaling pathway)ol #3+ A+ 83 ffs) 424 Az wztsiA
ST £ e g H AEFE NLETt. 5 PAN RNA ZRREE dsEGRPo 9143 2lXH FRAS 7HA &
A HAEFGBC3OE THFIIITH(Yu et al.(2007) Systemic identification of cellular signals
reacticating Kaposi sarcoma—assosicated herpesvirus. PLosPathogen 3(3)). uol7} & ®wzl= o] AEXF
£ ol&dte] AA stHom KSHVO] A2 = 5 e dAspdEdd tg 23eds A8kl HIS A
A AjzglomA BddS ASeAtH (= 1 A = 3 Fx).

[ )

weha], 2 wrgol] o9k 2l¥E AlESo] KSHVE AdAdS =T ¢ e HAES Adshd RIA ZREEVG
14 wpol2] 2 Al (endogenous viral genome) &= 5B RTA ©hald o] whgdo] fI=w]al, o] RTA &
W

FEWA~A A A (cotransfeted) ZEE F2A] W2 PAN RNA Z2RE7F A E o], Xy &

[K
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(polyadenylated nuclear RNA) T2 RE % A7)

A2 EZe GA% FEAS TG ksl avtol el 2o
2) 7] FEAS AXFo A gt 22
S ERE AT e PAUR PRI B
271 @A 1)ol 4] KSHV PAN RNA (polyadenylated nuclear RNA) T2 RE W 7] T2 RE| 93 L ==
Aokl ddE AEE FAAE EPHE HAA4 TRAY P L o] FRAS TP

Fo Azxes FA% AxXH e & S4AQ0 Wl wek o]Fo]d 4 JrhH(Yu et al.(2007) Systemic
identification of cellular signals reacticating Kaposi sarcoma—assosicated herpesvirus. PLosPathogen

3(3)).

7] @A el A, A7) AA O BAe AABAL Ro| mgAsth, AARA 4%, ALY G A%
ALY AAG] Agstel TP FHSHE 5o B4 AT AxAT 5 A oHe] At

W) SIS 2B PV REYLN 2FOR AEHE FIGACR HEb Bl EE A4S 23
S oIS 2R AxE # dvh =9, ) RS 2YEe T, AT, FA EE ARY 3E
Folge)z APshE & ok

A7) A Q (Aconiti tuber, Aconitum carmichaeli Debeaux): E o] &g zin}d|u ~ujole) ~ A&A
AAsF=o AMEHE o] &3l HEFE AAEEA & &F @4 A 2 HAx 54 A8s &8 2
T g & AAJvHE= 3 WA = 5). Yozl AL (Aconiti tuber; Aconitum carmichaeli Debeaux)ol 2]3F
KSHY A e a3 A8 ESA 8-S e S0 5 ek, =, &2 2ol o3 29 (Aconiti
tuber; Aconitum carmichaeli Debeaux)i= 2] X E] 3o ¥t ol nlolejs oML 7n}d] v sulo] 2]~
o NGRS Fr=ste] vpolels A WA vtolglx FHA DNA 2418 F7H7]IE Ao®E YERTHE 6

< Zhvlsl g antol vt A&V FEHRE A E] e 3

5} Tale] 7]Ee] g8 AAE ZESEs ¥ 4 s By oy SAE e A
AsMFES E8H0RE g% F e a94E EEY F Qo
w3k B owbd e Q9 (Aconiti tuber, Aconitum carmichaeli Debeaux)S FaAW-O 7 ¥ 3Fal= 7Huls]| ] 2ufo]
T ofAISH 24 ES AT 5 .
mEkA], 2 e mMo] gl HAE AYS &83F KSHY 2 EBVS} 22 Zul F s aufold]x 74 F9 AlE
o Aol &g Hlolel 2~ A mFoke Wiy F&3HA o]8d & Urt.

19 B S AEsad Ak ol AAdi e2d ¥ we
A% AR, B ouyel axo] weh B wge Wzt olF A o3

Hom A9l , 3
AL G Fael A4S 7h Al QoA A d Zelt,

(1) AZEF/AZARE

KSHVZF AEAe 2 75 o] ar TPAY AU Edo]E(sodium butyrate) 2} 22 b=l ol&] A&Ao] 75
gk PEL BA|Z<?1 BC-3 3 KSHVS] PAN RNA Z =W E| o3 w3 ¥ 2 xE FH2HEGFP)E 23§ e BC-3G Al
F, 283 vpoly vt HAE AAFHAJA Ze @R AZ(monolayer) AEFQ 293T MEE ATl dstict.
10% $-eld*(fetal bovine serum), H Y2 #H(penicillin, 100U/ml)3} ~EZEu}lo]Al(streptomycin, 100 1
g/ml)o] Z7Fgl RPMI-1640 ®+= Dulbecco's modified Eagle's mediumE AF&3}o] 5% CO.0lA vl kste] A g
ARgERRT. BEYH AEFE FF37] A kA AEF(stable cell line)o] LS A3 F=Erlolal

(puromycin) A&-FHAxE Ldsl= ZtAn|=(plasnid)E FZ-EWRAIAH (co-transfection) AAE wWE F=

4

rr
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vto] M (puromycin)  FAAE 1-10 ug/mle FEE APste AHgd H Aozl FEYE e FE=R
FA A ZA T

(2) FACSE ©|&3% KSHV & X¥ X (reporter assay)

KSHV7F 7Hedsl e 2E {225 233 BC 36 MEFE 3= A (chemical) B HAES Hst7] 3-6 A7 A
o 1.5 X 10" cells/wel |2 seeddte] wjakaliet. 8h8HE2 (Chemical)®] AelsEE 0.01-100 ng/ml 2, AR

9 HgEEE 0.01-100,000 ng/ml FE=E HstAqrt. 207 7F F AMEZS FA8ke] 1X PBS(137 mM NaCl, 2.7
mM KC1, 10 mM Na,HPO,;, 2 mM KH,PO) = ®iX| = 5 X}&| A% (washing) ¥ % 500 ule] 1X PBSel F-A1# FACS

Calibur (BD science)E ©o]-&3le] A|ZAFS] uwdo] wha} FACS ¥4 (analysis)S AASAT. U EFLoR
= TPA 22 &2 (chemical)oll 93] A&Ade] F=¥ BC 3G xEE AXEE, SHURTOEZE ojudt 38}
E4 (chemical )= AH#3shA] %2 BC 3G A2} 3]Me] AFE-E DMSOE A E|$ BC 3G M2} AZGE Holx| &
= AAES AHE3T.

(3) KSHV A=A EA(reactivation assay) : 92=EHEZF(western blot) £4

KSHV7F 7+l BC-3 MEE 384 (chemical) ¥ AAZS A2 dl7] 3-6 A+ Aol 1 X 10 cells/wel |2
seeddlo] wFEATE. TPAS 20 ng/ml, AUFEdo]E(sodium butyrate) 3mME A #dtar, HAELS 20
ug/mlZ Atk 20 AlZE H, Z47he] AEE FA3ske] 50 mM Tris (pH 7.4), 150 mM NaCl, 1% NP-40, 1 mM
PMSF, 10 ug/ml leupeptin, 10 gg/ml aprotinin Z} 10 ug/ml pepstating 2E38l= &3l H (lysis buffer)ol
23] (lyse)3HiL 96T 5% 7hsle] WA (denature) AIATH. 747ke] Alsmit} 107 ol slgals Az &3
E(lysate)E 10% SDS-PAGEZ #3&&tx UE=Z AEFZ A9 (nitrocellurose membrane, Amersham Pharmacia)ol
15V 2 304 &<t transferstith. KSHV RTAS] 5ol &kAl (1: 1000)< KS 2k &3 (1:500; from Dr. Ren
Sun, UCLA)S o]&3&ll F3)stct. 24 34|+ HRP-conjugated rabbit IgG =+ human IgG3HA|E Al&3le] Wk
SA171aL ECL (Amersham, GE healthcare)® 7}A|3}&}Sict. olul Z42be] SkAli= 0.5% tween 209} 5% skim milk
7} 328kE 1X TBS-T buffer(20 mM Tris base, 137 mM NaCl)Z 3]45}9tt. FAd 2T 2= TPAY AU&5
2ol E(sodium butyrate)$} & 3}8FE A (chemical)oll 9a Aol FE% BC 3 AEE, SAHYXToLEE
ol gt stshE A (chemical )& A3HA] ¥ BC 3 Az} 3| ARgH DMSOE AE|gk BC 3 Mlxet AEdes
Hol7 &+ AAES AH83Ft.

(4) KSHV AZA EA(reactivation assay) : AA|ZH(realtime) PCR &4

KSHV7F 74939l BC-3 M2 832 d(chemical) 2 AAEL Aal7] 3-6 A7 Aol 1 X 10° cells/wel |2
seeddle] wleFstgti. TPAS 20 ng/ml, AUSFEHo]E(sodiun butyrate) 3mME AHgsta, HAZEL 20
ug/ml = A3t 20 Az H, Ao MEE FASIe] F AIE Al DNA(total cellular genomic DNA)E
2319k, AlZe A (pellet)ol] TE ¥ (buffer) 200 ul® FHAZ T 2X R H (lysis buffer) 200 ul
°} 10 mg/ml proteinase K 20 ul& FH7}sto] A& 4ojE s 56TolA 12 Alzkeld wbEAIZATE. 400 ul9
P:C:IE Yol 58 =k Z Aoj& the 4TolA 9,000 rpme 2 10 & E<F ARG, dAEE] & Ao
S A FERA %AA 400ule] P:C:I1E T o WHESIATE. 40 ul 3M ATrolAlEl o] E(sodium acetate, pH
5.2)9F 100% oE-S ImlE F71ele] A Xojs thS 4ColA 14,000 rpme2 15 Sk AAF &, A5
S W 70% e 1mlg H7Fsle] 14,000 rpme® 15 F¢F YAREEY. A5 AS Bglal DNA 2
(pellet)S Al &k ZEAIZ] ¥ 50 ul TE HAZ A= (pellet) S B F, 55Tl A 30% & HHSAIH ).

=% 3 AXE A% DNA(total cellular genomic DNA) 50 ngS & 2AIZH(realtime) PCRS A3ttt 2
ZF(Realtime) PCRE 50TColA 3% ¢t rundt FH, 94T oA 10%, 55TColA 15%, 72 ColA 20%9] cycle
453] kB35t w cycled] AlA|ZH(extension time, 72T WhE) 3 AANZF FABHEZ 123 QJojF =
Z2a3 3. EE PR cycleo] Y Foll= 65T F-E 90T FYollA 3ol 0.3C A 255 S7HA
Ml 1%27F FFATE o] Fo2M PR 2= g8l d(nelting curve) S &Qakith. 2 A 7H(Realtime)
PCREC 2= KSHVEl 4% Elmld 7]YolAl(thymidine kinase) f%xtel &l
CGTAGCCGACGCGGATAA-3" 5 AMdwWls 2), tk-R (5 ‘~TGCCTGTAGATTTCGGTCCAC-3" ; AdWE 3)
(primer) AESl syber green master mix (Qiagen)E o]&sto] zt MEoA HAEd FFAF=r A= A7
(threshold)E Wol7k= cycles7¢l Ct F(Ct value)S HAHIA.

2 mo >y
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(5) AE 54 AF : MIT £A(assay)

KSHVZF 7+l BC 3 A §§@UﬂQMWm)“‘ﬁﬂﬁeﬂﬂ&ﬂS%}M}@ﬂSthmHy%Hi
seeddle] wjFaloivt. #3824 (Chemical)® AgE % 0.01-100 ng/ml 2, HAE9 HE %= 0.01-100,000
ng/ml =2 A3tk 2047F F 10 ul MIT €9 (solution)S 718 thg 37TColA 3A7Hs<r A H ).
3,000 rpmfii 107 5oF A& 3 5 MIT &9(solution)Z HIA](media)E #A1ASATE. 100ul L] DMSOZE
A7ksle] A (pellet) S HIFUTE. 37TolA 60rpn &2 58 =t Ao]F thS 570mme] FF %o A NIT 24
(assay)< 23t

AAN e 1. KSHV ZAEAE = 2% NEFIAY FEEH HEF(reporter cell line) T+

KSHVZ} 235743 2 d AEA "JEE A ¥XEF(Primary effusion lymphoma cell line)ol KSHVES] RTA
o] XA 2-AE& = KSHV P AN RNA (polyadenylated nuclear RNA) ZZ2REE]¢} o] ZRZRE|0] o3 W&
Y EXHZ B3} EGFPE =Y3ste] M E-7|wk g A 28l (cell-based screening system)S EH3IIATHE 1

o
2
pass
rr
ﬁ((—)l
mu:

2 PAN RNA Z2REZE E<9FA3} EGFP(dsEGFP)oll 443 2] ¥ ¥ G ZA|(reporter construct)ES 7}
shEl MEZF(stable cell line, BC-30)& W= FUHAIE <8 ZAgxyol, Z A 29 Dr. Ren

Al AL (natural product; NP) H&d ol&f wlol#] A Fx A Aol RTA =
EE'EVP %"*éﬁ}ﬂ‘ﬁ, RTA ©rwido] wa ¥ = KSHV A& e ol A RTAOﬂ wksta ZEsiA Qbe-she B AEE
2 E3} dsEGFPe] wH3o] Z7lslE AL FACSE S8 AMSgt (= 1

AAd 2. B @] 938k KSHV M E-7]8F BAA AL 0]43 TH Hd24d uZ

J7] BC-3G A2 A2
] o 3L *W%ﬂ—‘?— ol s ug HAFPA)E o] &3t

247 BC-3G AEFol 40001749 kAol mere FEES Aelstar 20-24417F 5, KSHVE] A4S FACSE o]
23519 zﬂopﬁu} I ARE % 22 D % 2bo YERATE. = 22004 X & A3 Z4zte] HAES e
Wiz, Y52 KSHV wlele]z A syt dojd GFP(+) MEZES 7lA|5(population) % & YERNATE. B
(screenmg)J FAAHRE BAGE A7 Hthreshold)= A Aoz FASTE. £ 2bol A XFH2 GFP(+) Al
TEO 45, YHS ddshe @S 2te ddEe] 5 UEhdt. AEg dAE F 3900719 dAE] 1.0%
wRke] kS YRR, 7] AAERre] H7E ool ks yrERISITE.

AAd 3. KSHV AZFAE FrEdte FFEY 8% FAUSEAY 834 A=)

AAE A F3l T=s 1 B4 gk a5 &9 2 54 A¥8S S35, olu, Hdd HdFoe=
A HAEL F%(dose)d WE F52 FA43Fo] HTS(High through-put screening)ollA =3k HAES &%

= 5]
FE-9¥A (dose-dependency) = 2t A& stz skt
AN e 204 WZFFE A (Aconiti tuber, Aconitum carmichaeli Debeaux)®] HA FZNS 0.5ng/ml F-E 33
pg/mle] oF 107 v 5= Wolol A BC-3G AEFol Aeleta 20-24417F T, KSHVE] AL FACSE o] &3t 2%
E] X (reporter analysis)S Ed =A3Fct. FAHNRTOZ AFE3 TPAE 0.5 - 330ng/ml e XA, &
Azt oz AV g% DG (Angelicae Gigantis Radix)®} % (Eucomiae Cortex)S 6.7ug/mle] oA A 7]s}k
2E Ax /] GFPe] WId-& SAsIAUTE. = 30 YERE vhe} o] sk o4 KSHY A2y E4S &
st 4= AT, FE-a3 274 (Dose—effect curve)ol A EC50(effect concentration 50)& A B LS wj, A

MwMHtwm,MmMWCWWM%hD%%mLJ@%IWrAQH‘ﬂﬂzLﬁbmﬁ A gEToR
AFE-E TPAS] A9-& Aoz U2 shoAkr 2 48 X8t ASS AT = Ao}, 12 HISel

fo mt R o
f

A oo EAe UehA @t g HAEQA I FFL H S (Aconiti tuber, Aconitum carmichaeli
Debeaux)7} E2 A4S UEld= ¥ %E AZA = mock A}t H=etA A3 5“4% YEb A k. o]
Y3t ARE B dydA AL B2E AXETE 83 HISY gEAES dFste Ao, ol o) =t
AAES] Aol s oEA 0= KSHY Aol 248 vebdtka H7he 5 2

AAld 4. KSHY A S st AAEY AXSA 43

_8_
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9 (Aconiti tuber, Aconitum carmichaeli Debeaux)9] AXEHAS A3 213, AZAEE E4H(cell
viability assay)™¥ MIT 4% [3-(4,5-dimethylthiazole-2-y1)-2,5-diphenyl tetrazolium bromide assay]S
T8t

ohokdt HQ (Aconiti tuber, Aconitum carmichaeli Debeaux)® %% (ng/ml)& KSHVZ} #&8 7wl PEL A EF
of 20-24A12F Ft A § FA3I] EIEF(trypan blue) FAHE o] &3o] Aol MESFE A}
A, MIT Al9FS AHZe & FHEE 545k AYsch(Mosmann, T., Rapid Colorimetric Assay for
Cellular Growth and Survival: Application to Proliferation and Cytotoxicity Assays. J. Immunol. Meth.
1983, 65, 55-63).

O ARE & 4a 2 X 4bol] YERNSIT. 2 2@ EE B3 (no treatment)E 10092 dFe] WEEZ YA
ot GANERFORE ALEE TPAE 407 20ng/ml e 5 Attt 2 FEEE 33 wE(triplicate) 0 &
A2 stal FFHA(standard deviation)® ol# ¥l (error bar)Z FAISATE. X 4av= H2 (Aconiti tuber,
Aconitum carmichaeli Debeaux)Z DMSO(dimethyl sulfoxide)® 3|48t weo] AdAxE Y=, TPA
AT v Ao AExmAgo]l AAHJo Y T ofFEAGe] Wl W AolFA HAEe FAHE 9T
Eol¥Ql 5402 FHEAE etk & 4be H Q2 (Aconiti tuber, Aconitum carmichaeli Debeaux)ZE W
ge2 o] A3 An2 Yehisd, DNSO Ay g AESAo]l BEEA k).

AN 5. HL (Aconiti tuber,; Aconitum carmichaeli Debeaux)®l] 23+ KSHV A&EA F=o EXAAEHA QA &

A FH71Ad g

KSHV A& F=sl= A2 (Aconiti tuber, Aconitum carmichaeli Debeaux)2] EAdo] Z|EE F-FollA] Bl
ozl AAl wlolglxel AFZA  FA7|(lytic cycle)E HFEsEA BAAESHEQA 7IWS ALgslo
gelakltt.

KSHVZ7F ZEdxo] ot g EE7F SR &S EAEF(parental cell line)9l PEL AEF] HQ
(Aconiti tuber, Aconitum carmichaeli Debeaux) FEEES 20 ug/ml =2 HZSIAL 24A13F H, AXE F
At tt. F-RTA 3A(anti-RTA antibody; upper panel)®} KS patient serum (middle panel; UCLA Dr. Ren
Sun AFA AF)S o] gdle] A8 EF(western blot)S F38tHTh. & 594 RTA-Eo] W= (RTA-specific
bands)E A5 o9 (upper panel)2] 919 F 7§¢] Wi=(band) &, KS patient serumel 23] 7 =(detection)¥
= KSHV A4 Eo]¥9l ME(band)E T4 e (middle panel)o] @5 M=z AZFHACH 35 A9 d-F
Ed(anti-tubulin)S 29 Z2FozZAM AFEFHATH FAH HETOZE Na. butyrated} TPAS, SAUZRTFL
2% Angelicae (F7)% Eucomiae (57%)E AF&3I9T).

2 A3 2 ae og M (Aconiti) AR FAAUIFRT I Hlaste] Hlzgk ko] RTA Tl Ae] W] f =
HeE AL AT T3, KS patient serum )83 2w A9 A§- KSHV A&l o8 dehve &
olZ¢l M=y} kA hETOE AFE3E Na. butyrated} TPAS H]E3}e] H L (Aconiti) Aol & veE=
W, P 2E AEFA A a3t fld ZAY T Al AE vEhA @kskth. oluf, RTAE ¢
E3(doublet)o.2 YEl}= 4, o= RTAZ} <A4FsH(phosphorylation)e] ¥ & W (post-translation
modification)S W7] wjEolth,

T3, PEE7F o] A & EAXEF BC-3 PEL AlZFol| A2 (Aconiti) FEES 20 ug/ml F==2 A}
I 24 ANZF FH, AIES =A% &, = HE A DNA(total cellular genomic DNA)E FE3dle] Elmld 7|uA|
(thymidine kinase; TK) ORF-5-o]& xz}o]w(Yu et al.(2007) Systemic identification of cellular signals
reacticating Kaposi sarcoma—assosicated herpesvirus. PLosPathogen 3(3))& AF&3F 2AA17F PCR(real-time
PCR)S T30S WE U Fde AxE IJHE 6 Fx). oldf GAPDHE WAtz (internal
control) & AFE3}93L, fold activation DMSO A9 e 71522 A/ACt W (BioRad iCycler)<

g vhsh e Ashe, B o] o HIS Ax9e] ey B84 el B age Az Adel
galgutolel 2 N B okl v)$ F§3 Wolet @ Holn,

gout, FYAL B A4S A Aeld qlof ol
o 2 el Welt AgE e

ave Pt o) 5B <lshel golEvia & Zolth,

v}
=
i
>
ot
r
s e
2
e
e
2
)

[
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ARYS fEstE HAE A4 29 AeE mel Ewol

% 2a ¥ = 2b 2 ol ok KSHV A S fFEshe JAdE A4 A|2ES o] 8319 4009 F9 HAAES
2389 2345 Hl EHo
= 32 B dgo] 9%k KSHY AEAES F=3t= HL (Aconiti tuber, Aconitum carmichaeli Debeaux; ©]3}
Aconiti)®] F% &4 &4 HAF 29E Bl EwHolth

4a @ % 4b= 2 I o3k KSHY A& ES FE3k= A2 (Aconiti)e] MESA HAF 235 B =W

T 62 g o]gk KSHV

A& Frieshs AL (Aconiti) A2l o] KSHV #3571 PEL A|E5=ol A KSHV

A& Frieshs AL (Aconiti) A ejell o] KSHV #3571 PEL Al 2520l A KSHV

upolef s g friesto] wpol# 2 DNA HA7F S71e Aaks Hel Zwott

Endogenous KSHY genome

Componenis of

LT EndogenausRTA FACS analysis
@
@,"’ . Mock-traated L TPA or NP-trastod
’ o

nadural products
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<110> Korea University Industrial and Academic Collaboration Foundation

<120> Cell-based reporter system for screening natural products
reactivating gammaherpesvirus and screening method using the same

<130> P11-070827-01

<160> 3

<170> KopatentIn 1.71

<210> 1

<211> 136

<212> DNA

<213> Kaposi's sarcoma—associated herpesvirus

<400> 1

agggtcagcet tgaaggatga tgttaatgac ataaaggggce gtggcettcca aaaatgggtg 60

gctaacctgt ccaaaatatg ggaacactgg agataaaagg ggccagcttg agtcagttta 120

gcactgggac tgccca 136

<210> 2

<211> 18

<212> DNA

<213> Artificial Sequence

<220>
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<223>

<400>

PCR PRIMER

2

cgtagccgac gcggataa

<210>
<211>
<212>
<213>

<220>
<223>

<400>

3

21

DNA

Artificial Sequence

PCR PRIMER

3

tgcctgtaga ttteggteca ¢
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