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Molecular Epidemiology of Adenovirus Type 8: Analysis and Identification
of Viral Isolates Recovered in Sapporo and in Kaohsiung
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Enzymatic cleavage patterns of viral DNAs of adenovirus type 8 (Ad8), 25 isolates recovered
in Sapporo, Japan and 20 isolates recovered in Kaohsiung, Taiwan from epidemic keratoconjunctivitis
(EKC), were examined with five kinds of restriction endonucleases (Pstl, HindIll, BamHI, Sall and
SstI).

Sufficient variations of DNA cleavage patterns were observed among them, indicating that at
least six subtypes of Ad8 isolates in total were prevalent in both cities.

On the basis of the cleavage patterns, the isolates were divided into two subtypes in Sapporo
and into four subtypes in Kaohsiung, respectively, (designated Ad8A and Ad8B in Sapporo, Ad8c,
Ad8D, Ad8E and AdSF in Kaohsiung). In Sapporo, AdBA was prevalent in the period from 1975 to
1978, while Ad8B was prevalent in the period from 1976 to 1981. Ad8A has not been detected since
1979, and thereafter only Ad8B has been detected. In Kaohsiung, however, four subtypes Ad8C-F
were prevalent from 1980 to 1981. (Recevied October 31, 1983 and accepted November 28, 1983)

Key words: Adenovirus type 8, Ad8 subtypes, EKC, Cleavage pattern analysis, Molecular
epidemiology

fod, [FHERRATERORE HIERE TH 5.
RV, DFHEMFERTER Y 1 1 X ERAE DRFRY
LT UAALRERCE, MBRORKLLED WRGAIhDI ST, ZhbOHFEE, @

TANADREENTED, ThBDTT 7 741 A(AD) FfTlebh T WAMEFNHEL D, Lh@EEE, 7t

OREEEL T, #BOFEYRETLILDCHEE  BroBBKY ALV ADRENTE, FHEHEORE

BERIGE X OBETUREY, £ L TEoRET, BTV THBCHETS Z LR TES.

FRIMEEERA LRG3 X OFFRIRES AV BTV 5. B L7y A2 DNA L L, MOMCHERLL

Lo Lieds, FRmMBRBEMEIERIGE L ORI T  DNAXEWT, HRERCT 2IM 2 —vicl 5

(3, F—MiEE o strain BoOERRESRAEETHS L, e b 75 72 v 44 A7TH (AdDY, Ad19®,

65

1 # B



66 B O M —

Ad3797c E OREBDZE IO\ T OBITCFIE ST 5,

b T7F A ASREI(AAS) 1Y, XlambhTus
5 X5, WiTHAREX (EKC oBERRREMET
Ho, BR, BECRCT, BEEMYEL T, B
Brrzov—ri3p5h, AdBirr s EKCit, r<ix
DIFORABBREHRED—DTH BN LorLinhs,
Adl—-Ad7T% L HB LT, YA A0BEIEL, AdS
S MR OB IR B R 5 BE %D - T

Lo Liedih, Fft, $#RDYEYMln DNA 20
RALTY A 1A DNA OFIRBER N 2 — v FRET
HITELRHR L. S oFEERENEETH L I
7 A N AEREOREH R X CEROTIRCEAD
THH, £ TR, LEOHEICIY, 1975 FH
5 1981 0 TEMB DAL T D3 8ERE &, 1980 05
1981 £ DFLIR & B E S HETT 05 Btk O LB 5 & 1T
Inote. TR, BENCHERECHRAE LR

2 BB EERSE

2.1 ARk

BT U0 BRI TR T 45 ¥R, AL s\~ T 1975
ED 1981 D T EBIC B I N 258, BB SHE
T 1980 EA 5 1981 £ 2 FFRIC S BEI M- 20 BRkT
B5. DEROFERICOWTIL, 1EC 4B TFoB
&, ETCOSHREENL, 5 LEOBAL, 3~7
Bas v g st Lie. hboBEeTir, A
ZLoTHREINRTIOIK, 75 /oA ADM
BRI EREATME 2 A oh MR IGic L - T Ad8
FREIRLDTHS. EKCoBEL h Sl h
TR E L, Ty Farv.i—it, Table izl
1976 £ 76—88 & 76—90 (XM —EEI L5 It
bOTH), %EIEKCBEOFEL ) HHEIRIbD
T, FOMOke T, EKCEZOEEREY YL b5
BLi-boThs.,

HIREFE W DNA R o5 FE~—-H—- L LT,
Ad12 (Huie strain)®, Ad5 (Adenoid 75)%% I o8
CharondA DNA%% F\ 7o,

2:2 A RERSAERR

HelLa fifas L <%, v FRAEE (HEK) #ifa%
Roux bottle (KM 160 cm?®) 1= 5%fF4-MmiE» & 1¢
Eagle’s minimum essential medium (MEM) %
WTHBREHEL Y A A XM YRR R, Rl
EHBRYED L E T ITCTHEL .

2:3 1)Lz DNA O

Green and Pina o FEY N E-S%, v 4 ARG

MY HE, 7=/ - A CHBAROEEYPERRE

HLIRE
Table 1 Isolation of Ad8 subtypes and isolation
numbers.
Sapporo Kaohsiung

1975 75-10, 75-11, 75-12,
75-74

1976 76-71, 76-88, 76-90

1977 77-85, 77-110, 77-111,
77-134

1978 78-41, 78-60

1979 79-19, 79-119, 79-127

1980 80-157, 80-172, 80-190,
80-118, 80-251, 80-428,
80-504

81-009, 81-350, 80-375,
81-034

1981 81-120, 81-150 81-400, 81-418, 81-428,
81-264, 81-268, 81-282,
81-460, 81-330, 81-420,
81-425, 81-248, 81-476,
81-286, 81-318, 81-468,

81-272
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[20mM Tris-HCl (pH 7.4), 7mM MgCl,, 60 mM
NaCl, 2mM 2-ME] , Sa!/I (50 mM Tris-HCI(pH
8.1), 7mM MgCl,, 20 mM KCI, 2 mM 2-ME],
Pstl (20mM Tris-HCI (pH 7.5), 10 mM MgCl,,
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0.9% 7 7w — AFEFER Y 1+ (3X160 X220 mm) % A
W, BEIBEER (36 mM Tris-HCl, 32 mM KH,
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Fig.1 Relationship between molecular weight and
electrophoretic mobility of Adl12 HindlIII,
Adl12 EcoRI, Ad5 EcoRI and Charon 4A
EcoRI fragments.
O: Adl2 HindIIl fragments,
@® : Adli2 EcoRI fragments,
[1: Ad5 EcoRI fragments,
A : Charon 4A EcoRI fragments.
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Table 2 Molecular weights (dalton) of DNA frag-
ments cleaved with five kinds of restriction

endonucleases®.

Pst 1 Hindlll  Bam HI Sal 1 Sst 1
A 448 A 397 A 14.08 A 8.96 A 4.99
B 371 B 3.4 B 4.48 B 5.76 B 4.16
C 275 C 2.8 C 307 C 2.056 C 2.94
D 218 C' 2.8 D 122 D 1.719 C 2.9
E 195 D 2.50 E 1.66 D 2.30
F 1.79 E 2.18 F 154 E 2.24
G 141 F 1.54 G 0.70 F 1.34
H 1.34 G 1.12 H 0.4 G 0.9
I 0.83 H 1.06 H 0.70
1"0.83 I 0.64 I 0.32
J 0.70
K 0.67

Total®
22.6 22.3 22.9

22.9 22.9
(X 10°daltons)
a) Molecular weights of DNA fragments were esti-
mated from their electrophoretic mobilities using
Adl12 Hindlll, Ad12 EcoR 1, Ad5 EcoRIl and
Chron 4A EcoRI fragments as size markers
(Fig. 1).
b) Average: 22.7
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Fig. 2 Cleavage pattern of Ad8 isolates with Pst .
Ad8-infected cell DNAs (10 ug) were
cleaved with Pst 1. The digestion products
were electrophoresed in a 0.99% agarose slab
gel (3x160x220mm) at 50 V for 12 hours.
After electrophoresis, the gel was photogr-
aphed under UV light. Adl2 DNA cleaved
with EcoRI was used as the molecular weight
reference.

Fig.4 Cleavage patterns of Ad8 isolates with Bam -

-HI. Ad8-infected cell DNAs (10 xg) were
cleaved with Bam HI. The digestion prod-
ucts were electrophoresed, stained and photo-
graphed as described in the legend for Fig. 2.
Lane 1: All the Ad8 isolates recovered in
Sapporo and six Ad8 isolates recovered in
Kaohsiung (81-330, 81-420, 81-425, 81-248, 81
-476, 81-286).
Lane 2: The other Ad$ isolates recovered
in Kaohsiung. Differences in cleavage pat-
terns between lane 1 and lane 2 are indica-
ted by arrows.

FLBES 3

Fig. 3 Cleavage patterns of Ad8 isolates with
HindlIIl. Ad8-infected cell DNAs (10 xg)
were cleaved with HindIIl. The digestion
products were electrophoresed, stained and
photographed as described in the legend for

Fig. 2.

Lane 1: Ad8 isolates recovered in Sapporo.
Lane 2: Ad8 isolates recovered in Kaoh-
siung. Differences in cleavage patterns

between lane 1 and lane 2 are indicated by
arrows.
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Fig. 5 Cleavage patterns of Ad8 isolates with Sa/l.

Ad8-infected DNAs (10 ug) were cleaved
with Sal 1. The digestion products were
electrophoresed, stained and photographed as
described in the legend for Fig. 2.

Lane 1: Seventeen Ad8 isolates recovered
in Sapporo (76-88, 76-90, 77-85, 77-110, 77
-111, 79-19, 79-119, 79-127, 80-157, 80-172, 80
-190, 80-118, 80-251, 80-428, 80-504, 81-120,
81-150).

Lane 2: The other Ad8 isolates recovered
in both cities. Differences in the cleavage
patterns between lane 1 and lane 2 are
indicated by arrows.
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Fig.6 Cleavage patterns of Ad8 isolates with Sst L.
Ad8-infected cell DNAs (10 xg) were clea-
ved with Sst 1. The digestion products were
electrophoresed, stained and photographed as
described in the legend for Fig. 2.

Lane 1: All the Ad8 isolates recovered in
Sapporo and Ad8 isolates in Kaohsiung (81
-282, 81-460, 81-330, 81-420, 81-425, 81-248,
81-476, 81-286).

Lane 2: Ad8 isolates recovered in Kaohsiung
(81-009, 80-350, 80-375, 81-034, 81-400, 81
-418, 81-428, 81-264, 81-268). Lane 3: Ad8
isolates recovered in Kaohsiung (81-318, 81
-468, 81-272). Differences between lane 1
and lane 2 or lane 3 are indicated by
arrows.
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3) BamHI g)tr <3, Ad8A, Ad8B, AdS8E »i[F—
Y-« # — v &7~ L, Ad8C, Ad8D, Ad8F »\FE—4)
Wro<x — VA RLMmE RS, >F h BamHI §I¥nc
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Table 3 Subtypes of AdS8 isolates recovered in
Sapporo and Kaohsiung.

Kaohsiung

Ad8C | Ad8D| AdSE| Ad8F

Sapporo

Ad8A | Ad8B

75— 10| 76- 88 80-157| 81-009 | 81-282 | 81-330 | 81-318
75- 11|76~ 90 80-172 | 80-350 | 81-460 | 81-420 | 81-468
75- 12| 77- 85 80-190| 80-375 81-425| 81-272

75— 74| 77-110 80-118 81-034 81-248
76— 71| 77-111 80-251| 81-400 81-476
77-134 | 79- 19 80-428 81-418 81-286

78~ 41| 79-119 80-504 || 81-428
78- 60| 79-127 81-120 81-264
81-150 || 81-268
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Table 4 Isolation of Ad8 subtypes, Ad8 A and Ad8 B.

year Ad8 A Ad8 B

a)

1975
1976
1977
1978
1979
1980
1981

OO
WO wWwNoD

a) Numbers indicate Ad8 isolates which were reco-
vered in Sapporo from 1975 to 1981.

Table 5 Isolation of Ad8 subtypes, Ad8 C-Ad8 F

year Ad8C Ad8D Ad8E Ad8F
1980 40 0 0 0
1981 5 2 6 3

a) Numbers indicate Ad8 isolates which were reco-
vered in Kaohsiung from 1980 to 1981.
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