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F 1
QA3 Znpoye 2 FHO|AEDY |Fa 2
HHV-1 |Herpes simplex virus-1 = S A P | i R R
HHV-2  [Herpes simplex virus—2 &ul | AAA A7) 7 (STD), <A
HHV-3 |Varicells-Zoster virus &yl | AAGA T, odEA
HHV-4  |Epstein-Barr virus Znl (BHEA AFAAG G HAPEIE FJNFUF, BHE
TF, AY
HHV-5 |Human cytomegalovirus HEl  [FZA A5, A7, g, Ay
HHV-6  |Human herpesvirus—6 HE  ([THEZA
S, Wy, JEd dETFE, dAA
e, vAEAH HEFFAT
HHV-7  |Human herpesvirus-7 HE  ([TEEZA
Kaposi's
HHV-8 |sarcoma-associated Aul [BRHEA (FIEASE, BHZZS
herpesvirus
Sy Anfoly A5S thEAQ 713179 (opportunistic infection) @24 W75 Adlo] wE AjgdAdolt A
ARFE 3 vt dAWes Fadstn #xte] WodEC wel AEAEd gd «d$E dERdY.
RE]!]

VZV(Varicells—Zoster virus)e] ol AMAS Aejg A 752 Q4] )3 2ntolel 2o e ol wa
olub AR WA BE gl Agelth,

ST BA
A710]2] (organ transplant) @ ZEXAE o] (Hematopoietic Stem Cell Transplant)e] Z7}, A A
Fulolg 2~ (HIV-1) 7249 &, "9 Astel] w2 A&A sjgznfolgfx Ao 7F S8k o7 =i Q.
ok, Fylavlolgse] AE@AFo R 9 wdF A9 WY AP H =+ Koch et al, Cytomegalovirus

infection: a driving force in human T cell immunosenescence, Ann N Y Acad Sci. 2007 1114:23-35)&= FHiL
Som s Al Aget o Seve AgelA Faw wA Asd THow 28u Aol

of FFe Ao F gon, A
1o koA sich. Ashelsl Aufelel 2ol

A &E 89 2nke] 2] 2~ (Kaposi's

sk, s anfole] 2 Zhed Avls] g svfel A HEA X i 7y
MEY AFAEZAAE &34 7D (lytic infection)S o7& A &
I 2Eglel-nt2  ulo]#| ~(Epstein-Barr Virus, ©]3}, 'EBV'Z}t

sarcoma associated virus, ©]3}, 'KSHV'Z}ar sh7}F dt}.

B dIavlolglae 2 AFES 5Ho= sted, 53] EBVY A FEVErE 2ssE dAA Q159 90
% o]Xo] WX FAWLS yebditt. EBVE AEZEe] o3 whAl A HAFY §(nasopharyngeal

R = a
carcinoma, NPC), $1%+%(gastric carcinoma, GC), B HXZ (Burkitt's lymphoma BL), ©]2] & B A X
Z(post-transplant B cell lymphomas, PTBL), % &X|Z1¥ X% (llodgkin's disease, HD) & t&Fe TUE9]

JA 712 A#Ado] td (Roizman, 2007).
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KSHVE 7F #<2(1994:3) el 2 1A 7+
Az JzFe 4 d3d &4 @ZF(primary effusion lymphoma: PEL)olu vg4ld  7H&Enky
(multicentric Castleman's disease)®] ¢l wlo]z]xolt} (Alkan et al, 1997; Huang et al, 1995,;
Liberman et al, 1990; Moore et al, 1994).

EAsl= V1€ g yantolg A A= tEE vlol#{ A DNA T3HaEA (DNA pol)S EMFle= 7tk lY. o
=, ok F&En (acyclovir) 2@ 1 FEAE sl¥zntolg] 2] Elvldl 7)ubobA|(thymidine kinase, ©]&f, 'TK'2}
aL gHell eJajr] SolH o QiksbE F DNA polell ofsl] HAl¥ = niolgfa Aoz 7jo]5°] DNA 27| T4
(premature termination)S st FEZ, /M F Xd 409 d FoF 71 Hol AFEEHIIT. o] 9 F=
o4k 5-AFA| (pyrophosphate analogue) 9} & EA7F=U|E(forscarnet) S99 9FEo] A5 a1 ¢

o5& ohuh-svsulolelae) Amolt fE W, weht guksissvielese] 2ARAF (o AU W
97%) w AR FPols T QA g7t ARl 58, gnislszuteleze] Alofol 83
& b =

Qe Fulolel mAE BASA Pob Fr sdzel= AGe] 4B Fi YTaNd oEsu 9

T3, FH FTleld B 2ERA XA, HIV FEoR g Wgdgdate] A o] Hgol A yeht
i, § FasHAE ols AdAA FEUEe EdWe] Fdo]l F7kstal Atk (Danve-Szatanek C et al.
Surveillance network for herpes simplex virus resistance to antiviral drugs: 3-year follow-up. J Clin
Microbiol. 2004 42(1):242-9.; Limaye AP et al. Emergence of ganciclovir-resistant cytomegalovirus
disease among recipients of solid-organ transplants. Lancet 2000; 356:645-649; Marfori JE et al.
Development of new cytomegalovirus UL97 and DNA polymerase mutations conferring drug resistance after
valganciclovir therapy in allogeneic stem cell recipients. J Clin Virol 2007; 38:120-125).

] el EdRels Ty vhe]# 2= DNA polell tigh Ed®olaA, A2 Brely w7tdFS 714

a3 shole 2] Aok 1 BA el Mg AgE Aol

ojZH o= mlol iAol BE GA] FQ(essential ) A FHEshe whlde gulolei A9 o] #H &
Atk wEbA, wholej s FA ] TP A ARl wlol 2~ Als Ao ZH8-3F= DNA poleldlE e A o]
Z-Zgwo]= B3 (helicase-primase complex) % wHlo]z]x T DNase)Ql &7beel o2ird
g]ollo] =(alkaline exo-nuclease) &< A ¢ T3 A4 €
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HSVE] mlolgla Als HAlo] D¢z AyAo|=-Zyvo]= 34| (helicase-primase complex)E M= g}
Ao sh= A@dA7F Bal (Koch et al., 2007) =lov, dejrAo]=-Zeuo]= AgA|e] 35 &&3te7] %=
Aol AFEuY A|2®o) M single amino-acid mutationS 7FX FEUA EdWo] mlolgiArt B vl gl
A= WAYFS] &sjg2=A9] 7fke] HQ 3ttt (Danve-Szatanek C et al., 2004).

vlol#] A fldldlo]Z(viral DNase)¢l <d7tetel A iayE e olo]=(alkaline exo—nuclease)®} Z#H3Fe], HSV-1

null

AE wlolelas DNA HA9F #7]%, nlo]lg s Fololl TA7F oA #ghAde] F43] AslE= TdYPo] e
%t} (Danve-Szatanek C et al., 2004; Limaye AP et al., 2000).

Ht, B dgAEr] g2 AFHE] nlolglx 1A FFolA 2 functional mapping ZAxel]l 2]sl wEle}
Anp-gl g 2nlo]g] 2o A = alkaline exonuclease?] Wdo] Ad|H EdAWolnfoly s 1 F2lo] AJA =
essential genel. 249l AP S Vel (Danve-Szatanek C et al., 2004; Limaye AP et al., 2000).
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Benzisothiazolin-3-one (BIT, 3}82] 1, 3&E 1)9 Emodin(3}sta 2, 3}gE 2)o] =% uf ) (B E3F]
i3 1 Bronstein and Weber, 2001; H]E&-d 2 Hsiang and Ho, 2008; &3 <d 3).

4 1

O
1,2-Benzisothiazolin-3-one (BIT)

[0020]

2514 2

OH o OH
CH3 OH
(0]
Emodin

[0021]
[0022] gy, e Aes g anlel e ~e] GgtEkl dhwEE o2 AHS-, ofA7MA] Fulole Aol A

EpFlo 2 Hag vl gt

Y7 e#3

=529
[0023] (E3]&3 0001) US 5,411,977 A 1995.05.02.

(B354 0002) dghdl= E3-FH #10-0837785%.(2008.06.13.)

(E3]%3 0003) US 4,670,265 1987.06.02.

4 53] 4
[0024] (H]E3E3 0001) Bronstein and Weber, A Colorimetric Assay for High-Throughput Screening of

Inhibitors of Herpes Simplex Virus Type 1 Alkaline Nuclease, Analytical Biochemistry 293, 239-245,
2001.5.17.
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(M E3] 53 0002) Hsiang and Ho, Emodin is a novel alkaline nuclease inhibitor that suppresses herpes
simplex virus type 1 yields in cell cultures, British Journal of Pharmacology, 2008
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grefol=, -0H, CFs, o1& & (CHCHy), NO,, CN, (C1 - CA)LFAZFRE(C1 - CH)L4, =Ad, =d(Cl - ¢4H)<g4
T ddyirdrgeln; & R1, R2 2 R3oIAM 47, dd T A4S (€1 - (DL, (C1 - (LA,
(C1 - CHEFAZERL, &2, UER, 3|=5A], -84, Aed= o X3d 5 %EH

[0036] ¥ wEe] FAIHel A el wEw, B ow@e s/ S 7~ 1008 44 BANE SR 3~ YR 6
NN AEsE 53] zntole 2 oﬂ»a—a ool B4 oA BA wE 19 RHOR HEIleH AL FEA
ROR Ffett Gouzrole g oA 2YES ATHT

5-phenyl-2-(3-(trifluoromethyl)phenyl)
isothiazol-3(2H)-one

[0037]
3}514] 8
C\H3
C O
O
N o)
N \S#O
CHj
methyl 4-((3,5-dioxo-2-p-tolyl-1,2,4-
[0038] thiadiazolidin-4-yl)methyl)benzoate
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5914 9

2-phenyl-4-(2-(phenylsulfonyl)ethyl)-
1,2,4-thiadiazolidine-3,5-dione

3-isopropyl-6-(pyridin-3-y1)-[1,2,4]
triazolo[3,4-b][1,3,4]thiadiazole

Voarge] ofshA A ES HSV-1, HSV-2, VZVe] &ujs]v]zufele]zel HOMVEF 72 wEls]| 9] 2ubele] 2 53t
Z

ge Huzutolezo) gAAE FEsh. MFAA SEE Futolel 2Ask EASA G 7vrEs] 2ol
2o F83ta 9= v AE 2ERI-Hl2 vlo]l#) X~ (Epstein-Barr Virus, EBV) H JFEAISE I

ol FgH= AL ofyuk, & TH % A= AT TS, HAREE, AAFLE, BHESY, H
o, 7FEAET R BHZFFOR o] Fo|x aFdlA AduEs A Aradrt e As 5HeR dH

2 e AREE g TR EAEE 5-Hd-2-B-(EYEFeEdE) Hd) o] A E obE-3(2H) -9 (5-phenyl-2-
(3-(trifluoromethyl)phenyl)isothiazol-3(2H)-one5-phenyl; 3= 3)& AAdHoz AAH 3FIES 193
Zv 2 3ol &3k dFoklA dET TA MRS ol&ste] st AT £k ATHUS 5411977A
19950502 % Bioorganic & Medicinal Chemistry(1996),4(6),851-858. #%x). 3}3&E 3L A= A7 &5l
s delzl vk o, dvtolels G dis) &elzl vk gl
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2 ol 218w 3] 82 FAIEHE WE 4-((3,5-0UAh-2-p-EE-1,2,4-F|olr}oolE T Tl -4-) W e )i =
dlo]E (methyl 4-((3,5-dioxo-2-p-tolyl-1,2,4-thiadiazolidin-4-y1)methyl)benzoate; &3&E 4) L &4
98  FAHE= 2-dd-4-2-(dAEE ) E)-1,2 4-ElofrelolE @ W-3 5-tho] = (2-phenyl-4-(2-

(phenylsulfonyl)ethyl)-1,2,4-thiadiazolidine-3,5-dione; 3}g%E 5)2 XA oz AAH IJFES TYUdA
v B odrgo] &3t FokdlA dER FX 9 WS ol &ste] st A8 R doi(disivls B FR
A|10-0837785%(2008.06.13.) #=). 3FHE 4 ¢ 55 G5AW A3 A7 asol g &#Hd vhe glon,

ghilole gl i &z v gl

el ARgE ey 1002 FAINE 3-ol 22 A-6-(I] 2 H-3-U)-[1,2,4] E¥Jopx2[3,4-b][1,3,4]E]o}
thololZ (3-isopropyl-6-(pyridin-3-yl1)-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazole; 3}FE 6) FHA o=
AAE sgh=S T4k (ChemDiv, Inc.), & ©Ho] &k EopolA &l wAe] WS o8t A
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sae] Az & Aok

Ae 2AE 53 st A7 8= 3 ~ 358 62 0.0001 WA 90 5

Zstel W A A5 AE A7 2AES A, A-HA, AA, AEA, A

A, Ad, A, 93, EFA 2 duA A AYe M $ Qv 2 dge] 33E 3 ~ 39E 62 faA
= & [e] 156_

g0z Agse AAe WA, A 2 84

A7 FFE 3 ~ SEE 68 FEATCR st ot 2AES, A7 B4 e wel AbA, BRA,
AA, HEA, e, oddA, AF, dAERE TY AF e HF FAE A FEE AFste] Agd
9l

g, A7) EHEE 3~ SFE 68 FadToR Fdte 2AE xdd ¢ Jde "HA, F3A 2 AR
T ERER, d2ERx SR~ YT, EYHF, WE, AdYE, dExdgE, QEHE, WL, ofFhrle
a5, Aol E,| Agel, Zf ExFolE Ag AHAE, AERx Wd AdERx vygdy AdE2x F
grlda s, B, vdi=dAuzdelE, Zadseg Ao, @3, wadlg ZEHolHo]E B
ERFE E 7 Advh. AAgE AddE BE AMEStE SXA|, A, AFA, 584, BaA, ARgEA 5
o] s|MAl e HYPAE AMESte] AT, AFFAE g aZ AR E FA, A, LA, BHA, HEA
ol xgEM, olulgt AFAAE AV FEE Holk s o] FEA oE EW, ME, ZHEIIEYOE
(calcium carbonate), FIEQ ~(sucrose) = FEQ ~(lactose), AFE 55 Ao zA|AT}, w3, o
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& REA ol9le] mvlgr AE|EoE B 2o FTASE ALFEL. ATE T dgAARE A, U
A, A, AUA Fol AFEEE £ AgHE BesdA B, AAS setw osle] ofg 4 B3
A, AE 59 HeA, AEA, B, BEA Fol D AT MAT FolE 93 Adels @iE
B, MEHEA, AHA, FA, BAAZAA, A7t TFA 0FYEA, AEARE TRAAZYF

3]

= »_IZ—
(propylene glycol), Zgldgd Z2]F, 8B o4y £ AEA 7|5, oEsdol
A=HZE Fo] ALEE = b, A 7AZRE A& (witepsol), vFAEE, EA(tween) 61, 7HF2A],

a4, SEAEARE So] AH8E 5 Sl

2 Ao 3EEe] v gk Fojgke 3xte] AJE 2 oA Aol Ax FEYH, FoAHFE D 7|3t whe
g225 G Q& AHEsA AdeE 4 ok gy v A s Eﬂre HelA, B Hge] I3ES 1Y
0.0001 1<) 100 mg/kgO.%, WHABhAE 0.001 X 10ng/kg®2 Folahz o] Frh. Folt shite] @ F
gk & Qlal, 3] Uro] T = gy, Y] FAFgE oust "o B Wyl HeE gt A
2 olYt}.

2 e S3Ee Ut 22 Fod 4 YJuh. Folo EE WS d4dE 4 ded, 498 W, AT,
A we AW 28 Jel, AFW A9 = W3 N (intracerebroventricular) FAR o8] Fol®E = 9l
=

o n\(

fote] g 2ntol el 2 ZHele] g, HE 59 lymphocytesol Al BARAS Yo7

gk ARt gkate] Ag- Fmps]uzntolg 2o &SR Qg LAV} ofr|E
drfolzl = AR ML ol AWES AR8T ¥ oflz} st A
ol o grt Frutsdzntole} 2o AR AAAELS e vkek o] npol

alkaline exonuclease® A|38}7] wjFol &nfol]~ T35S 7HIT).

ol 47]eld Foxm
A9 golels) el
QgH o Fash.

o wal Fai A A

s mE‘:Ag

53 2 e suautole 2] Aol 83 AHEE & At FutolelaAst EAEA ek 7Hvls}u vl
olglze] A\ Hiz algel wj§- 8ttt

oz} 1 el o3 Rk AR JAAES S L AE JAAR BITE 7IFEZE 3t a5 ¢ Ho
v Aoz yehg #Anps|gantelg]a] AR AAA E e suavtolg]no ARE JAT 7MeAS FEI
WA 3k, WE| g antolg s AR ZA wl- {8384 AHEE gl

w3k, 71EY &g uavlolgl A A Eo] 2% DNA polymeraseE E}AICE 3Tt HES udd of, AlgF g
AEE A= 2 Wy 93t AR JAAE WEFAEIES A9 UAdutelg s id oA E oy FTe
s7HE 7IAE 5 Sl

EHo] 7l
= 18 3y zulolz] 29 AEs9 T} oA ‘ILT‘ gojo]= Fheg] vl Aol unrooted phylogenetic tree® }ERW
=olt}. 3329 Baculoviruse) AE 2 ure|@]o} mlolg] 29 wtolx]e] @t} iarEa]do]l=e AEA A

g e,

% 2% 3]¥|xwvlo]#] 2 alkaline exonuclease?] alignmentS WERW ZEwolt}h, HSV1 (¥3}), EBV, HHV-8, MHV-
68 (Zuh) AEOIA Yehbs FAMS SMEFo=m FAISHGIaL, EBVEl Z-9-& BGLFS, KSHV (HHV-8)°] A-9-+=
host shutoff protein (SOX)Z WwH3}IR 2™ (Rowe et al, PNAS, 2007), HEH 77 F919 RE|ZV EA8te
Ao 2 ERTE.

%= 32 Mu transposon®] 4% ORF37 Null¥} triple stop codon®] 4Fd% ORF37 stop wvfolE]=AZ A4S B
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% 4% MHV-68 ORF37 Z<= whel2]Z~ BAC DNAS] DNA fragment <18 A2Es el Ewo|ct,

T 5% MHV-68 ORF37 A< wlole]x ZF2]ollA viral genome copy =% 913 AyZE veld ez Zo|d),

% 62 MHV-68 ORF37 A<= wpeleiz T2l A viral @de] wdS g9l Axs vepd Eo|tt

T 72 MHV-68 ORF37 A<= woleiz~ F2]o| A9 virion productiond <18 A2E vebd Edo|ct,

% 82 AZxF alkaline exonuclease T Aol x| 2 A=kst A5 vehd EdHo|t.

% 9% Exonuclease activity 54& $38 electrophoresis-based degradation assay?] 7fdE& UEll= =
Holt},

= 102 Electrophoresis-based degradation assay®} MHV-68 ORF37 wild type A w¥l&d o] DNase XS U}
Ebdl = ot}

% 112 DNA-Methyl green substrateE ©]83%F exonuclease activity assay?] /M@ EE YEld Zdolt,

12+= DNA methyl green assayE ©|83t 7vls]sd]~nlolef 2~ AE @14 9] alkaline exonuclease &4 A4S

A% AvE vehd 2ezold,

% 132 BIT9] alkaline exonuclease AlsS 13k A3tE veldl 1 Xojuf,

_1[)1' k

% l4a ~ = 162 DNA methly green assayS ©]-&3%+F AE inhibitor $H 3}gE 238d 2345 JeEd =HHol

s
ki
(2

£ 178 8 wel og £3Ye Bl Fold 23708 14 FueAN 24 Fugd Pres Uehy

E 18 % K I18b 1% FREA (91, 7hed), 23 FuEA Cld) F 8ol SEEel AE Rk )
e ARG AnE e e ol

% 19a ~ 19c= £ die) 93 TREAE9 F2E JAE A BIT<e Hlus A3E Yephd 1gxojr),

5 208 E o] o3k 870 33E<] DNase I inhibitions 21§ A4S el 1efZolt},

o
2
2

|

l

= 218 E ubgo) o3l Fyj2nlol#] X alkaline exonuclease @A A A Fx ARE HQl Zo|t},

gg2 Axsh7] fe PAH g
o3, AAAE B B wEe P45 AP 2o s AAdES Bouge 4Ys) A% o, ¥

we] AW 5] AAAE olste] BAHE AL ohnh,

AAld 1. syautolgx &7 dawEedolz FA A

&g snfole] 2 Gkl dAFEFdol= A A 2 Ay, & 20 yERd bpel o], owl, HEl, 7
ulo] 7+ subfamilyZFllE 60-80% &< e 2 subfamilyZHl = 4093 =9 =& FAMS Y
t}.  HSV-19] AES} HCMVe] AR+ A= 7]” o7 wsle] Ve AER gihgAe] Fo AVEL HET Y 9
th(Danve-Szatanek C et al., 2004). o M= w2 7huld g 2npole] 2 68 (MHV-68) 9] &7berel ol &
FEe]olo]=(alkaline exonuclease) ‘;P ol gste] ~38dS FstPrt.  E 204 HSVI (¢3}), EBY,
HHV-8, MHV-68 (#w}) AEoAl YEl= ‘IT}\]'/K S FMEFow FAEY L, EBVY 9= BGLF5, KSHV (HHV-
8)9] 749+ host shutoff protein (SOX)= W3}t (Rowe et al, PNAS, 2007). HEH 77] §-919] REX
7b EASE AL R YEET

:(o

].
]_

w

I

0 ME‘ _LAN_, :10

AAd 2. sy xutolg 2ol AE BH A7} HiolH A FH | vAE FF

&3] 2~nfo] 2] 29] alkaline exonuclease (AE) W@/&Ado] wpole] 2 F2o mX|= J3Fs FRla7]
s|y] 2nlolg] 20 AES 95 3}sl ORF37 Asnbolg]AE AFslgar, A|&3 upolzix
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B AR D9l wolel s BAl W FAo] Bt ATE S,

MHV-68 ORF37 ZA<= ulo]z] 9} Marker Rescue ®lol#]2~9] BACmid A2} % ulo]e]X reconstitutione -3}
2ol sttt

RED recombination techniques ©]&3 triple stop codon®] 4% ORF37 stop ®lolelx A& 3FATh. 7ot
FalavlolE s FAAE E3sl= BAC plasmidE ©]83}o] triple stop codons 4F$)3t ORF37 stop HFo|#2~
Z RED recombination techniques ©o]&3lo] A3 TE. T3 ORF37 stop HIO|HAE FdHoR  3lo]
revertant ¢l marker rescue® A Z3E+IL, triple stop codondll EcoRI¥} Pacl enzyme siteE o] triple stop
codon?®] 4RI H-E enzyme digestion® & B¢l (= 3).

MHV-68 ORF37 Stop/MR/Null H}o]z]2~2] BAC DNA &<l&, A ORF37 A< wlo]z{2 BAC DNAE EcoRI¥ Pacle
2 digestiondt ¥, 0.7% agarose gelol] A7]9d%53}o] DNA fragment® genome arrangementZS 3HQ13}it}. o]o]
A1 ORF379] $1X= &13}7] $13le] ORF37 H-91= probe® 3} southern blottings SG~&3dte] ERISHFTH =
4),

MHV-68 ORF37 Stop/MR ®}o]#]~2] reconstitution< %41 ORF37 Stop/MR H}o]E]Z BAC DNAZ BHK21 A|¥5:9l
transfection A]Z1 ¥, cytopathic effect7} Hol&= 3~bLdA o] AFTNS FA3ATE. MR vlolg| 2= 543519

Az (CPE) o] #aF Ao} ORF37stop vFel#] 2= ORF37null¥} whz7kA|2 213 7])7F Ul cytopathic
effect7b A3 #Zw=] erokrh.  ORF37null-> o] dell A|ZtE 1.2 kbe] transposon©] ORF37H-9lel AFld =<
Ho] nlol#2o|th(Song et al. , 2005, Identification of Viral Genes Essential for Replication of
Murine Gammaherpesvirus 68 Using Signature-Tagged Mutagenesis, Proc Nat Acad Sci USA, 102 (10), 3805-
3810).

MHV-68 ORF37 Stop/MR ulele]zs 5241 Ao A= ORF37 7127} nlole] s F2]ol WX &= J3dS dolrr] 915
o], BHK21 Ao ORF37 Stop, MR, Null ®}o]2]{~ BAC DNAS Z}Z} transfectiondle] 1¥H-E 347X A5
M} AEE A vlo]# 2~ F4E viral genome, protein expression, virion production assay® 4 3d}
Ak, AT AlFEo|A gDNAS FE3}o] M1 primer 2 real-time PCRS 33}o] =29 genome copy 5 #4
gk A3, ORF37 stop Hholel=e] -, F2o] MRel Hlsl dA A A= AL, null HFolZ == stop Ette
o A EJATH(E 5).

of

3k ORF459F Mool wild wd S Zhzbel sdshe FAE AHESte] western blottings Gt A3}, stopd
null wlo]gixe] FAoA o] wade] wdS Ad S %‘fﬂ?‘é} T AJT. o]E ulo]g{ 9] ORF37 wuld
WS golry] 9 , stop¥} null Hlol# oA E oUlZ Hloly
2~ ORF37 ©hjd g o

QO
=
=S|
(98]
3
ol
2
=
D
17)

. ot
D
=
=
o
o
=4
<
=
0Q
o
in‘
_‘a

AT (= 6)

Plaque assay@® virion production® &<1gt A3} ORF37 stopd} null wFol# e ZAEA Hlolg vt Ad F
A=A gt (= 7). webs ghak I utolel s FA oA ORF37 F-3x7F A5 o) A A QL &ufole} ~ €
Ad 7hsde AAENT. olfg A= HSV-1 (¢3)) AE A& wpolg] oA HA|7F 1,0008F o] A==
23 HOMV (WEL) AE Aol A wlolgf s F2lo] dojubx] eis 43 YA gt

’Fest vkl o], ORF370] Z<&d wlolgf~E DNA HAlE o= Fx oA, ulolgfx {xx} dd] d4
s A& Ao 2 HAlE DNAS H|AGARD Hi7| oz A3 7EA vielg g e AAsHA] Kdhe &
21 &5 (replication—incompetent) Hlolei27} FAE S &Qlslt). o] ORF37 = Fvls] v 2nfolg]~9] AR+
Hlolg] 2 EA o] pAQl FHXZEA olE AAT Hg dufoly2aRE 7|gE 4 o),

AA e 3. ¥ 2ntolg| 29 AR HA @A FH

g Ee BE i sblo]g oA - BER Q0= alkaline exonuclease (AE) & ml-§-227kw}3] 1] ~ulo]
2] AE S opefje} gho] whE|gjofol A T, A, Eelste] Aol ARESHATH(E 8).

Alkaline exonuclease EAEAIS Yol 7] $J3}9] electrophoresis—based degradation assay <=33}Sitt.
w3 ~nfo]E] 29 AEE encodingdti= ORF37 - AAE Hig-tage] A+= pET ®#Eo] F=23d}e] Hig-tag column
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& Apgatel gAlsHgT

AN 4. S zvlolzizel AE @A olHo] A2A T

Electrophoresis—based degradation assayZ ©|&3} alkaline exonuclease?] AL thS3 o] ASEAT).
AAE dMAES FcoRISE linearize A% pKS (200ng) ¥} degradation buffer (100 mM MgCl,, 500 mM Tris

pH9.0, 100 ug/ml BSA, 5 mM beta—-mercaptoethanol)ol] WHSA|Z1 & 0.8% agarose gelolA] 7] E3Fe] H4
stk AAE wild type @A DNase activityZ} 30% F9te] wh2o|A] dose-dependencys}Al vFeERSETH
(%= 9¢ &= 10).

DNA-methyl green degradation assayE ©] &%+ alkaline exonuclease] EAS thS-3 o] 758}, DNase

o
=
activity®E DNA-methyl green degradation assay (96 well plate)Z% <&}, 30mM MgSO,, 500mM Tris

pH7.5 assay buffero] AE AAGWAS g2k W 2 gfdte] 55 Fok 37k ¥-2A71 3 DNA-methyl green
substrateS H7}slo] 37%oA WA T}, ]{P . 0.2M sodium citrate® ¥H-g& FEA7|3L 650 nm &%
=2 543, 1 A7, 20uge] ORF37 ©AS A2slsls vl F3%7t 85 oEHoz

gate] A650%ke] FHAsteE AS FRIsHATHE 12)

DNA subsrateE &

i

AAld 5. BIT 7|8 & o[ &3 du2utelgj29] AR HAA HIS 238d T+F

DNA-methyl green degradation assayZ ©]&3F highthroughput screening (HTS) oJAlo] A|2¥lE t}S3} 7o)
T53F3 .

X DNA-methyl green degradation assay A|Z=®l-2 96 well plate® A& 35le] B @ xlEo] 384 well format O
2 HAAIAN F 3gE 2T dol &85

&3l s ~vfo]e) 29 HSV-19] Alkaline exonuclase 7152 JA|8t= 1,2-benzoisothiazolin-3-one (BIT)E
DNA Methyl-green assayZ ©|-& O]-Oq gelsk Azt BIT7F AA® MHV6S ORF37 Wz o] alkaline exonuclase 7]
< dAES F1rt (X 13). A= EgE s aufolef & AEZRY] 7|5 AR AdsAdo]l EAITHS AAMSH

Aotk

rlr o

AA 4 6. AE ZAFAA LS o]&3% alkaline exonuclease AR FRED A3

AAE AE @A S o]83}o] alkaline exonuclase 7I'ss At SFES 27 Al 384 well platedlA
DNA Methyl-green assay 23S o]&3dle] TH E2S ~384300. 320709 3}gEo] o]+ 384 well
plate 13709] 41607] &3&E (5 mMe %E)O] MHV68 ORF372] alkaline exonuclase 7)< A=A 2384
33Tt

ojuj, 3}¢HE-2 PIN ToolS AHE3te] MHVES ORF37 Wl o] So]li= 384 well plated] FA3F o] Eoj7tes
stith. shebEel MHVES ORF37 whfe] 7]5g A=Al &2 w= (5 miDe] BITE Aste] lstsl
23893 A3+ = 14a ~ £ 160 Ao et QT

Sestel BITHE O % oA B4 Rol: HUBL 14 FREAR 4sgon BT 10847 oAlshs
SitEe 24 FUEAR FUsAt. 1 A3 349 14 FuBAs o)e 24 FuEAS FARAY (=
7).

AAd 7. B FREZ HAF

A ] o629 /\iﬂ‘/‘oﬂ/ﬂ g1 12 TREAF 22 THEZHS 384 well plateol~4] DNA Methyl-green assays
o] &3to] thA] &9lS st 1Ela ZF THEZHES MIV 68 ORF37 @A S AJA = A& At

%= 18 ¥ = 18b).
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A 8. Bl FHEAS F= EH AE B4 A AT

9-P21, 9-H23, 9-L23, 29-M14, 29-110, 29—M05 29-C07, 29-P22 (Plate number - position of compound in
well plate® 3}gE9 WAL EUI)Y Z g/le FH EAE o). o] Fn BAES I dy
Ags] FAS W s= gAY A= }—L*Z]—E- 100uM, 33uM, 10pM= A, A3 A3} 8719 Fr&
AEo] 2 Fx9 BITol Hlal ©f MIV68 ORF37 T o] alkaline exonuclase 7]%5& GAITS st
(&= 192 ~ &= 19¢).

w3l o)gl A zloldl 3|y 2nlo]y line exonuclase B}l 31 E 7 o] el
AL wpoly = BHAIRES S Aleh=A] &7] 98] DNase I 0.02pgel 3= ms}oﬂu} o @ﬂr 870 ::;
BEZo] DNase I & 9AI8HA] @&x A E2<¢1 MHV68 ORF37 Tl Anks o A5t AL Felagit) (& 20).

2= alka
2 39l

AAd 9, FREA Fx E EA

7] oAlelE T3l Dol &3 2ntole| 2~ 4
B 2 2lo] YeEhg . ol xS SXEI A JFF HIS ’\EE]‘T‘)E %%H AL A4S FHEE e
So] AE 54 FAo] FaF B9l A

oo ¥ ownel ST R¥e AAS JEstdon, FUAe B4 AL Ak Aol dof olH @ T
AHQ 7% e W ; of ¥ agel Wk AFEE Aol okl Ae B, w

“ o] B¥E 20082011 AR(Wap)e APoR FIATATE AAe Wob FAH ATY (No. 2010-
0020469).”

k1
[N

1
(g
~

The Herpesvirus Alkaline

Hb'u’i' HHV3

HSVS-{I 1MnoE B

J ;?\ Phiytoplasma phages

AZFY M ASFV B
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al o2 a3
00000 00000000 0E0000000008G . .. o0..ys .
39 a0 5o 50
MHV-68 uomzsn.\rnu SAFIREFOVQELLATSKTSVRIBDNRL T
KSHV SKELKHAKVRDHCAQAKIQR SHPALEN |
EBV % ARFLRSPETEAFVRNLDRPPQMPARRF VYL YC
HT !PLSLFLHNT?LLH‘EGPR L PETVLRLIEYAYRIFAKMLRARGT PVAEDFMTRY
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Matif I
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HCMYy ~ ATEFYEAFVISGCLP i sssesnrrusnncvsvuxq canerivesees el LCPGVLKPGS‘
HSV-1 ASTLRWGPQGPCFSPQWLKHNASLRPDVQSSA....... FHEPSDLAEENVHTC ILVCPRDING
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Motif V
(10
i S T
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MHV-68 KETIE ,.)zrpxuvrvurxuuyryu ATRINMTVOD G VTR
KSHV Bsirk S Slev ¥ aio% n olalxlel. . .
EBY ... psgwaumxchx..... | (v L LAY KT VGDYVRESGGGKE . . : ]
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| -_-2

s
SRyrEcoELLLIVIgRY e
RIDPELYKAIQRSSREL.

Motif VII

40bp

WeLsp.
SRSAKDTIPI‘{IK DFSYL.

Abﬂr‘rnhaﬂv\vp lseL

1R WEAY
ngnnverLmnwsnanixrumplwwpnsaunyvvssfp
LAFDDTLABLWASRSPGEGPAAAETT s\ss)vr’rs 8iSR

TR

Tn
(54223)
8 e %3 EcoRI 380 g
5 o o2 55323  BF i
EcoR! & —a L ST L EcoR!
oRFa7 Nl ———L—Jp s N E |} 38
52085 61280
h 3,258 bp N 7,258 bp
PMHV-68 «
9,215 bp
Stop
(54361)
EcoR| EcoRI
ORF37 Stop —l—|} 35 38 37 38
52065 61280

atcaccccaagttcaagagc

Triple stop codon

EcoRl |

Pacl

EcoRI: 9215 - 7030 + 2185 bp
Pacl: 14364 > 8202+ 6162 bp

— 22() _

ccggtcaattaattaa gaattc tcctggcaacatcaaaga
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Pacl EcoR1 Pacl

EcoR1

dN-SLE| |
S/E 1 1
(M) 89-AHIWG | |

ur/g
MIN-SLE

SLE

(M) g9-AHIWd

HIN-S/E
S/€ -
() 89-AHWd + M ul/e
= \ HIN-S/E
e R10 8 RR _,
YIN-S/E [ \ - SLE
SiE 1 M ul/s
(M) 89-AHIWd \
\ HIN-SLE
IPUH X ,r M SLE
Janjiewl azig sl oW
H-ijw a N © .
= fu] © 2 2 o o g ™ a
E,_ Jaquinu Adoo awouabeip E,_ 4
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=H7
=g
E g| o378
& 7| = 37S-MR
o 6] - 37Tn
X 5
S 4
B 3
g 2
S 1
=] & &
Day 1 Day 2 Day 3
Z=H8
BSA rORF37 protein
M i 25 5 75(mg) 1 2.5 5 75 10 (ul
M &
—
e
- . & ]
- e — — -
064 259 487 727 1038 |(mg/ml)
-
-] N -
| A
| 3 =
. \ b [T
i — . e
- - - (3 Cancel
ZEH9
Electrophoresis-based Degradation assay
Phenol-chloroform

Extraction and

ethanol precipitation
DNA

TNT kit +
T7 promoter is needed
% Gel loading

Linearized DNA

: In degradation assay buffer
(pH9.0)
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EHI0
¥ o
& 3
& & &P o
& & &P
AT AT AT et TS

Degradation assay using DNA-methyl green substrate
Prepare the DNA-methyl green substrate & principles

Salmon testes DNA + Solution of methyl green

: This assay is based on the enzymatic decolorization of DNA complexed
with the dye methyl green

| Free methyl green |

O \ O BIT concentration (uM)
S
O“ —_— o ePuf ® ® &P P (\ov&“(&
degradation Q
[ sose0
AE functionT -> decolorization Joel C. Bronstein and Peter C. Weber (2007)

Analytical Biochemistry 293, 239-245
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EWH]12
18
16
~_
E 14
o 12
N
o 1
S os
c
8 06
1)
2 o4
0
< 02
0
DNase 0.2ug None BSA 10ug Sug 25ug  1.25ug
ORF37 protein
EHI3
120
100
80
(=]
LN
O 60
<
G
2 40
2 I I
0

Dnase None DMSO

ORF37 protein
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