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Abbreviations : dCTP, deoxycitidine 5-triphosphate ; ANTP, deoxynucleotide 5-triphos-
phate; IR, internal repeat region of long segment ; IRs, internal repeat region of short
segment ; Kb, kilo basepairs; LS, long and short segments ; OD, optical density ; SBE, sugar
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ESN—BY ATy TRAL, EEELCE > TER
L7z, EUR U 7-#RlE % SRS RME L & - THUEL 144,
&0 (15,000 rpm, 4°C, 6043 f: w—%—5N,
TOMY #) L, #hiE%#E#HK NTE [0.13 M NaCl+
0.05M Tris (pH7.8) +0.01 M EDTA] icB&&EL,
LI EBHEAEL Y 4V A BIERE . BEEE,
FEE R S AR (60—50—35—20— 5%) WEE
L, SW41Ti u— % — (Beckman ) % B> TBE.L
(21,000 rpm, 60 73F) #17-7z, 50% & 35%DRE
T E e ARERE N K EEINL, BEE NTE CHR
L, A E#&%ED (50,000rpm, 604 F: o—5—
TY65, Beckman #£) 21T-> T, HWE#EER NTE]L
ml CESE L . v 4L AMETRIZ, 10 mM EDTA
0.5% Sodium dodecyl sulfate (SDS) 5 & U Protei-
nase K (BR#&ME 50 wg/ml) #0012 T 37°C T 1 BfH
WUz, 7o /—0VHH1E, 7007 50 A5
% 1EHTV, BEWE [2mM Tris-HCl (pH7.8) +
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FeTNAY « T AT 7 I —¥ (REEL) TLUE
L, FEo HSV-1-DNAWH & T,DNA XV —¥ (£
g TRIGE ¥ THHAEZ DNA 2/FR L 20
DNA #BWVwTKBE HBIL (E@EEH) *ERR
L., BEEGHR o =——»6 77 X 3 FeftL,
MREEEIC & BB £ 1T 72, BERGRUELEOR
iR EHUFOERE K- T,

3. su—=r 7 DORE

< Z {8 DNA IZR{LHRE L-929 2 5 Gross-
Bellard % L CHIH L7z, &7z, BIERELT
Z O DNA W#iM % b & HSV-1 (HF) DNA 1 2
E—SmAz b OEED, ZOWE% BamHI Tt
L7z, 1av¥—/#kg, <7 A#E1{#c HSV-1-
DNA ¥ 1 P FHEE LI L EDETHY, HSV-
1-DNA OSFH & 2 BHEALEMEO DNA &4
Yo (B ZF2.5X107) ok, WLR

bromophenol blue electrophoresis buffer ; SDS, sodium dodecyl sulfate ; TR, terminal
repeat region of long segment; TRs, terminal repeat region of long segment ; U, long

unique region ; Us, short unique region.
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mM NaCl+0.5% SDS] cgfiL/z7 =/ —NVT2
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YO) T1EHEHL 2. BERICE S ioKE 2 RER
D (10 mM Tris-HCl (pH 7.8) +10 mM NaCl+0.5
M EDTA] &L CT&EHL, 10mM EDTA, RNase
A (50 ug/ml) ¥ RNase T1 (50 u/ml) ®f0% T 37°C
T2 BRI E L7z, & 512, SDS (0.5%) & Protei-
nase K (50 ug/ml) %Nz T 37°C T 1 REfE L 72
OB, 7x/—NEH, Zoo7 s VvakEE 1ED
SfFv, JEEW E[2 mM Tris-HCl (pH 7.8) + 2mM
NaCl+0.2M EDTAL izt U CEF L 72, 238, 4HI
ORHEIT 4 BTV, 3 H» o 4 BEETL .
FHROFECE-OTHLDNAORE R RNE
ODsss ZBIFE L TKD 7z,
2. EIBEEZEML, SVEKKE, TovTArS
SEidhn B L7 DNA (54g) % BamHI T
WL, B E LT L-929 DNA CHifld®h/z b
12¥—,0.12¢—,0.012 -0 HSV-1%7 /4%

[—O

Mz izteike, ELEHENEE LR A&
HE& o 5 H L7z DNA % @42 BamHI T#H{t L
7z. #H{EL7z DNA x4 /— LTk L, SBE[8 %
HERE+0.02% bromophenol blue+0.04 M Tris-HCl
(pH 7.8) +0.04 M acetic acid+0.001 M EDTA] 50
Wl iz 68 B, 109 THEML, 1%BET H O—2R % L
(17.0x15.5X0.3mm) = D 7=, Bz, BEK

[0.04 M acetic acid+0.04 M Tris-HCl (pH 7.8) +
0.00LM EDTA] WTZEET 14~16 BT v> DNA
Wih il ®BDNADY 4 XAv—-p—& LT,
77— 1 O Hind Il GREHHL) WA 2RE L3
WEIL 7z, KREE TR 0.5 ug/ml = FF 4 Vo7 U™
4 FTHREL, EARBHTCEERE L, KIZ,
538 DNA B/ % Southern ¥k D 7 Ao —R 4 L
Ars=—boera—ABCB L, vvo— A,
3 XSSC (1 xSSCix0.15M NaCl+0.015M 7 =
YBF MY TLAREND) CHERZITIMELLZS L
ERni0b, FIA4r—TERsE, BEFY S —
F—T1HMERFEL .,

3. Fu—=TD7A Y b=

7o —7 OiEHKIT Multi Prime Labelling System
(Amersham #) Bz L7zbs o7z, 2 D HF OB IR
WA RZE) THD., HBEXTZAIFNSEVA VR
DNA Wik % BamHI CYID HL, 7Ho—ZA 5 VE
SIKEICoBRER L 7, B3 DNA Wi 3 REE S ¢,
R 28R L TeLF 7T 47—, DNAKY X
77—+ (Klenow MiF), [«-**P]dCTP (800 Ci/mM,
Amersham #) RUMio 3 BORERD INTP DEF
ETWDNAEBR:2To/, BHBRLULZDNAE =Y
7«7 7 . (Pharmacia #t) 2HEWTHEMLL, B85
77: DNA O H.5E# 1 5 ~10X 10° cpm/ug DNA T
Holz.
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Fig.1. Map location of HSV-1 BamHI fragments cloned in this study. Hatched rectangulars
represent the cloned BamHI fragments located on the prototype HSV-1 genome. The middle part
of this figure illustrates the genome structure of HSV-1 DNA. The U, and Us indicate a long
unique region and a short unique region, respectively. The TR, TRs, IR, and IRs indicate
terminal repeat (TR) regions and internal repeat (IR) regions which connect the two unique regions.
The top line shows map unit of HSV-1 genome (Imap unit is equivalent to 163Kb).
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DNA 2BLi:=bokro— A% 80°C, 3 KR
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Dehnhardt B3 (1 % Dehnhardt SREIZ 4+ 1ME 7 )V
Ty, 743—N, BVEZALEOYFYEEHLY
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Dehnhardt S3+0.1% SDS T 68 B, 3 HFHLEL
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%,68°C T, 2 HENA TV 51 ¥—v 3 v ETo7,
R T#, 3 XSSC+0.2% Dehnhardt 323 +0.1%
SDS T 68°C, 1553 1 |, 2 XSSC+0.1% SDS+
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10 5 1 BO® L 2T, BBREET.
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1. HSV-1:DNA 7Rr—7D 8

HSV-1 %/ siid, HAB7#Ik DNA LR %
BT 3EBNVL ODLEETZZEBHONTHED
TN, g 5 D HSV-1 %/ ARHIC B> T,
HSV-1 %/ 22Ed Pu—7L LTREWSZLRT
X\, FITC, KWETIE, HSV-1 ¥/ L 04([REE
KU 2K o —=v 7L, ZOHD6T TR
FR{EAAAE L-929 DNA :MERMED 2 WITR 28R,
Fu—7ELTHAWS Z kLT, T4k, BamHI
THSV-1 (HF) DNA 24781 L 72BIc £ C 559 35 1@
DOWFD I B2, A, C,D, K, K, L JHiFE77 A3
F pAT153 #HWTZ7u—=>2 L7z, HSV-1DNA
X, RO LESLENSHI»52D, L L SHID
B A 2 BHERT TH % unique long (Uy) fAE &
unique short (Us) fBBOTER I KIRET I H % HE
PEoTw3 (K1), U & Us DEIFHERD terminal
repeat region (TR, & TRs) & # & &F @ internal
repeat region (IR, & IRs) 13, #hFhEVZHEE
BEE2L-oTWEY®, yo—=v 7Lk A CLD
WrE i UL $Ri, J WA Us Sl T3,
K, e K Bz LSEAIcH Y, IR & IR, OFEE
RIZAHELTW2, M1EHEOY /4 LOME%:
R, B &0 aiiz DNA % BamHI T,
TR L, EREE L - ERIEE 2 R LB TH S,
2B, ABMFZE0E% 2 DNA Kid/ha vl (L
8Kb) stz 7 u— o L& s, TR DERIC
DNTRFELL AL, I 2IWCRBEERLT
WL, FIFE ORISR, BETHRBIHEEEL T
2 HSV-1-F #2290 BamHI (Ll & HF #Ri{LiRT

B OBRKE) ¢y — > 2L TITo 7.

Iz 7 a— 4t BamHI Bt F o o, SRk 2o
R DNA sAEREIESEEBH LT wgw A, C & D
Fr&, #llg DNA L@V AEEE 2rd K B &30,
oD £~ AME L-929 DNA & O
WE L7, L-929 DNA RU'DNA 121 2 &—/fifac
MY 2 HSV-1 7/ 2% RBE&E LD % BamHI T
WL, 1%7Ha—AS5VTERIKEI LT, SHEL
7> DNA # Southern #ET= b oo —AEARKL
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Fig.2. Agarose gel electrophoresis of cloned
BamHI fragments. The recombinat DNAs,
containing fragment A, C, D, J. K, and K, were
digested with BamHI and electrophoresed on a 0.
8% agarose gel. Purified HSV-1 (HF) DNA was
digested with BamHI and electrophoresed in
parallel as a reference. The gel was stained
with ethidium bromide and visualized with ultra-
violet illumination. Position of various Hind Il
fragments of pharge lamda DNA, running in
parallel as size markers, are given on the right
side of the photograph. The arrow indicates the
linearized pAT153, separated in the gel. The
white arrowhead indicates an extra DNA frag-
ment that was cloned together with the A
fragment.
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DB, BP TEBLIERE 2 o —-FICHO T, B
BTHRARRRGET TN TV IA - a 2T
(B13).A &£ CHrhid, #lab7:0 1 a¥—450 HSV
FILADEMANESRHIN D EET T, MK
DNA L &< RIiELE» o7, LirL, D & K, B
ME DNA 38 < BSL, B vy FIZA X 7R
wahr,

PED#ERD S, BamHI-A, CHithaing 7Y 54
Y¥—varD7u—7LLTHLTWAZ LS,
whotz, L, ARz DNA 70—z
B ERL RSN BEENTVDT, UTOE
BTk, CHiFE270—7L L TR,

II. PARMRERERE & = RZEE» 5> 0 HSV-1 47/

LK

probe A C

HSV-1 SRS U /o= 7 R O iR iR 8 & O
HSV-1 4/ AQ#HNICIE, HSV-1 2@ L » o7
E#E=v A 1L, HSV-1 ORI HSV-1 DEFE~
WRAFELRD NI TTR 6 (BEE),Tods0
B0l VA6 GEERM OZ2»oWMOEL
RS B R AV e, ARAEE R & S AR
DF 7 LEEREBT 270, SXMEH»S L IEH
TUALBEBOTTIRASEERWTHSV-14/ 4
M EIT o7, Ih s OfE#» ot L DNA @D
WT, ERO BamHI-CHiF % 70— 7wz A
TVFA¥—YargiTole, KMEBZDWTO
A= ICFTI LR 4, NE, SXEREOZ
nEMES5, 6WwRLE,

KUEE T, FREO6HE (L—>4~9) 2

D K1

Fig.3. Blot hybridization of cloned HSV-1 BamHI fragments to mouse cell DNA.
Mouse cell (L-929) DNA (10 xg) (lanes 1, 3, 5 and 7) and HSV-1 DNA (250 pg) plus
the cell DNA (10 xg) (lanes 2, 4, 6 and 8) were digested with BamHI. The digests
were electrophoresed in a 196 agarose gel and transferred to a nitrocellulose filter.
The filter was hybridized to **P-labeled BamHI A, C, D, or K, fragment.
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Fig. 4. Detection of the HSV-1 DNA sequences from cerebral cortices of latently

infected mice. Sample DNAs were individually extracted from cerebral cortices of
the mice with dermal recurrent lesions (lanes 4, 5, 6, 7, 8 and 9), the mice without
such lesions (lanes 10, 11, 12, 13, 14 and 15) and noninfected mouse (lane 3).
Reconstructed DN As, containing mouse cell DNA (5 xg) and HSV-1 DNA (12.5 pg
and 1.25 pg), correspond to 0.1 and 0.01 copy per cell respectively (lanes 1 and 2).
Each of the sample DNAs (5 ug) and the reconstructed DNA was digested with
restriction enzyme BamH]I, electroporesed on a 19 agarose gel, trasferred to a
nitrocellulose filter and hybridized to 3?P-labeled BbmHI-C fragment. The C on the
right side of the photograph indicates the detected BamHI-C fragment in those
DNAs. The 4Kb denotes the size of the another detected DNA fragment from
latently infected mice. (The size of this fragment is estimated in comparison with
those of various Hind III digests of pharge lamda DNA that were electrophoresed in
parallel.).
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T, EEBRBRBTE6MET S BRE (L—>
11~15) 25 & 2KD /v KB 72, EHD/ N>

FizCHR (Vb —>1&2) &L —FH, TA
DY FIZCHIR (96Kb) L hELLAEL, A
DNA @ Hind HIfiF % 4¥ 4 Av—»—& L THREFL
reIA, FOREIFIHN KD THo7e.,

TANRY 25001 2 —/MBICHEST 2 CHY
FoBEE (K4, v—>r2) #EEL LT, KHEE
RBFATANAY ) LADEERERDB L, BLF
0.001~0.005 2 E—/MfITH o7z, £7z, ERBELIE

Fig.5. Detection of the HSV-1 DNA sequence from brain stems of latently infected

BEEOMT CHFOFEERIEENZEDONI, ¢
Zbb, ERBELVERFO Y AKMEETCH
FRHEENSH-7:, UL, Kb Brh L T3,
BEMECIEEREBOMIRHEEDEVWRZED Sl
Mmooz,

BER T H BRBED 6 ik 5 kv o, EEFEED
6 MR 4 itk & CHTH & 4Kb ik —~B T B AIE I
2EDN RHAHBE L (K5), LaL, ¥/ 0%
EEFIAMEE LD EMo7, 200D, 28 —#
OEE, BRI LIEBREMOREBOKRIETE R

mice. Details are the same as shown in the legend of Fig. 4 except the brain stems

were used.



456 %

moilz,

SXMERICOWTI}, BREOSRER2 TS C
Wik ORI Y PSR LA (B6). Lbl,
K EE, M THE L Kb E ik 2mTREo s h
ol EXHEEHTOY A VAT ) AOFER,
KEGEECME LD %<, 0.01~0.05 2 ¥ —/#if
Thor.

Fig.6. Detection of the HSV-1 DNA sequence
from trigeminal ganglia of latently infected mice.
Sample DNAs were individually extracted from
bilateral trigeminal ganglia of the mice, which
had shown dermal recurrent lesions (lanes 4, 5, 6,
7 and 8) and of noninfected mouse (lane 3).
Reconstructed DNAs, containing mouse cell
DNA (5 ug) and HSV DNA (125 pg and 12.5 pg),
correspond to 1 and 0.1 copy per cell (lanes 1 and
2), respectivaly. Each of the sample DNAs (5
«g) and the reconstructed DNAs were digested
with BamHI, electrophoresed on a 1% agarose
gel, trasferred to a nitrocellulose filter and
hybridized to *2P-labeled HSV BamHI-C frag-
ment. The C on the right side of the photograph
indicates the detected C fragment in those DN As.
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KIFFRDB#IE, HSV-1 BREHE~ 7 2O g
FEBITEET 2V A LAY ) AOBEELOEES
WMEd 22 Thot. BELZT, HSV-1DNA KK
PAU—FTWAVINA TN IL X —Ya il
T, BREBGE= 7 AOFR#EER» 5, HSV-1 DNA
DFRFEH RO 72IZIZTEMERINC S /- 2HFH, K
KDY S LY A RR—BLTHREEN: L REShT
WA Ual, LTOEET, 25 0REREED
BRI REMA DB, 29, To—THVsA
DNA By ix, #ifE DNA & ORI 2w TRE &
RTwiznied, RESHIZHEBTRTYA L AR
KDOWHFTHEOTHTH L, £/, EEOBR 34
J AEBOWE 27 u— 7 BEOTO S o T
LW astiolf i e B nlE, OBkt
WEtic w3, 2T, KPR TE, BLzili~rED,
AT DNA L AHEM 2 #7272 v» HSV-1 DNA WA &
LT, BamHI-CHi % 70— 78R L 7. ZOWK
FEMT/O—TICBVE I LIt Lo T, B EE
32 HSV-17 / A2 RROCKRHL, CHAEEBD
WEE(LOEHELARNT 2 Z ENTRETH > 7.

W, RiEeRE2EsliF 27 -7 LTHL
3k, BEHROWRIIREENEDS, RFHMOWFIE
BEIWZW I EBNREINTVRBEM™, 2D L
5, WREBPITBT S HSV-1 ¥ L3 EROEME
DEHEIR 2 A4 DNA 382D, §l121E, DNA 77
DM Mol R (concatemer), BKIKE
(episomal state), #fE DNA I2fAAEn T 5K
BE (integrated state) %t ¥ CEEL TV 3 Z L HEZ
SNT BN KIFFR T, KIKMEE & M#®» 5
BamHI-CHiF A CHi R L &L /M Bk
(4Kb) 2#H L7z, CWiF»s#lfie DNA < C Wik Dist
® HSV-1+BamHI W f & MR 237220 2 &t
PHERTWBEDT, Kb W i3 HEE S & LT CHi
FHEEQEERT2F>I L 3HLLTHE. IO
Kb Wi, &/ L0 CHA$EEICHI 5Kb DRE
DRREROCECEELOND, ThbL, T
R RIWCELET B HSV-1 7 2 AD—E1%, RigElo
Btz b, ClrASloBERbE &L Twa L
MBS Nz,

PIRER R B RN R HSV-1 7/ A0SR
DWTIE, HER»SHEB SR T 20, SEO CH
g o#EE b, ZXHRETERd oLl
s (E6), KEMEE LI RrRIgRMRATHS
rEZ 5N, AFRTRYANAYT ) LA2ED 6%
W H7: 5 BamHI-C BB OEELE, ELACOM




AR AR R CRERR R HSV 7/ A DS 457

WTHEDI, IO kens, OY 2 LB TR
HREEEARETO LRSS 5. ZOHRIILE
Lu kT34 00, FRMERIZIFEET 2 HSV-1 5
J WD KERSTHI, L L 2o 0EBICELERT
ELUTHET A I s, PR
2515 HSV-1 ¥/ 20 iEE (bix, HSV-1 #B{RR
e AD X HERETID S IIEEIZT A L ANRF S
RBOIRL T, FHEEERS S Iz LrfEsh
HLI EOBBEO—DIIAD DS, £/, PHEMEER
2B B HSV-1 7/ 2B E OB HSV-1 7/ L
ORELE L 26T 51, FIRHERICB VLTI,
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Abstract

The presence of structurally modified herpes simplex virus type 1 (HSV-1) genomes was
examined in the central nervous system (CNS) of latently infected mice. The amount of the HSV-
1 genome in CNS was also compared between mice with and without recurrent dermal lesions.
HSV infection was carried out by corneal inoculation with the HF strain. The establishment of
latent infection in the trigeminal ganglia of those mice was proved by the rescue of active virus in
the co-cultivation of the minced tissues with virus sensitive cells. DNAs were extracted from
individual mice tissues and digested with the restriction enzyme BamHI. The digests were
electrophoresed on an agarose gel, transferred to a nitrocellulose filter according to Southern
method and hybridized to 32P-labeled cloned BamHI-C fragment, which is located on the U_
region of the HSV-1 genome. The BamHI-C fragment was confirmed not to hybridize to mouse
cell DNA. The results are as follows. The viral BamHI-C fragment and its shortened fragment
(4Kb fragment) were detected from the cerebral cortices and brain stems of almost all the latently
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infected mice. In contrast, this shortened fragment was not detected from the trigeminal ganglia.
The amount of detected BamHI-C fragment was higher in the cerebral cortices of the mice with
dermal HSV recurrence than those without recurrence. The detection of the shortened fragment
suggests that some of the HSV-1 DNAs in CNS of latently infected mice are subjected to a
structural modification on the U, region of the genome. The increase in amount of BamHI-C
fragment shows a possibility that the HSV-1 genome in CNS accumulates with the viral replication
on HSYV recurrence.




