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Abstract

Karyotype pattern of the cells persistently infected with-small plaquevariant viruses
isolated from ECHO virus type 11 (gregory strain) was studied after several passages
of subculture. The results are as follows.

1. The mode of chromosome number in infected HeLa cells was 67 (28 % ) with the
'r'ange from 62 to 69, while those in uninfected cells (control) was 68 with the range from.
66 to 68. '

2. The karyotype analysis of infected cells revealed a decrease in groups B, C and D,
and an increase in group A, F and G.

3. Such chromosome aberrations as double minutes and dicentrics were observed in in-
fected cells.
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Table 1
in the cells of carrier state with ECHO virus

Distribution of chromosome numkter

type 11 and non-infected HeLa cells.

Chromo- . — ‘
some| hexo triploid : tc;tfal
' Ploid 6, 163164 65‘66167!68‘69 cells
Cel].S | l | | | ]
non- v
infectedf ! 0\ 0[ ofof1 5!13| o 20
carrier :
state! 1 114‘6 5 911!2{1 40

Table 2 Karyotyping in non-infected HeLa

cells.
\group ’
A{B|C|D|E|F|G unpgggu'Tota.l

number

of cell
1 9 6‘22 9I 9‘ 6 7 68
2 9 6'23 91 8| 7] 6 68
3 o| 5/24| 8| 9| 7| 6 68
4 o| 5 21! 8| 8| 7| 7 66
5 9| 6/19(10|10| 7| 7, 68
6 ol 6'17| ol13l 7| 7 68
7 o 6l19l o 13| 6| 6 68
8 10 6! 191011 7| s 68
o |10l 67| ol y77] 7| 68
10 10| 7]17 10'10 707 68
11 10| 4|20i10| 10| 7| 7| 68
12 12| 519! 7|1wo0] 7| 7 67
13 10! 5;22| 8|12! 6 5 68
14 10, 5170 9,13 71 7 68
15 10| 6!19 910 7| 6 67
16 ol 621 8/10| 7| 5| 1 67
17 9| 5120] 9|11] 7| 6 68
18 91 6'20| 9l11]| 6! 6 67
19 9 6!19 10{11| 6| 7 63
20 hexaploid 128

number of 8 | ’ 15] 14, 10

_1ncrease 19i e 19’192

number of 7 ‘ 18| 5 ‘

decrease 19 19|19

Remarks : In the column of number of increase
and decrease, numerator mean the
total cells examined and denorﬁinator
mean cells associated with changing

the chromosomes.
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. Takle 3 Karyotyping in carrier state HeLa

- cells. .
N\ group ,
. |AlB|lc|D|E|F c“ngggu- Total

number \

of cell
1 ‘10| 5]18] 9| 9| 7| 6]. 64
2 12| 5|18| 9| 8| 6] 6 64
3 12| 5|16| 9|11} 6| 6 65
4 12| 6[14| 8| 9| 8] 7 64
5 12| 4|16|10| 9} 7| 9 67
6 10| 5{20 8| 6| 6 63
7 11 5|18| 8| 7} 9] 9 67
8 9| 4[20| 7| 9| 8| 7 2 66
9 10f 5|16(10| 7| 7| 8 63
10 10] s5|21] 8| 7| 7| 6 64
11 10| 6{20(10| 7| 7| 5 64
12 10| S{19| 9| 9| 7| 7 66
13 718l10| 7| 8| 6 65~
14 5l211 9| 8| 7| 7 66
15 10] 5/19/12]10] 7| 4 67
16 12] 6|18]12| 8| 7| 4 67
17 11] s|18| 9| 8] 7| s 63
18 11] sf18) 7y11| 7| 6 65
19 11| s|17{10| 9| 7| 8 67
20 9| 6|18| 9|10| 8f 7 67
21 10| s|17| 8|10| 7| 7 64
22 9| 6f18| 9|10| 7| 7 1 65
23 10 4|19| 9| 7| 7| 17 63
24 10| 4{191 9| 7| 7|9 65
25 9| 6116|/10| 9| 7| 9 66
26 10| 6/16| 8;10| 8/ 8 66
27 10/ 6'19] 910| 6! 7 67
28 10| 6'17| 9|10| 7| 8 67
29 10| 6 18|11 9! 8| 7 68
30 9] 6115{ 9] 8] 7! 9 67
31 9| sl17!10l 9l 7| 9 68
32 Dicentric and acentric 66
33 _‘te}a)lz)i?d B 118
34 10§ 6:20| 8| 9| 7} 7 67
35 9 6119 ol10] 7| 6 67
36 |10| 6 18| 8|10| 7| 7 66
37 11] 6' 10 8| 8| 7| 7 67
38 11| s|19] 9|11| 7| 7 69
39 10| 620, 9| 9| 7| 6 68
40 10| 6 188 9 9 7| 7|Double | 66

[ | minutes

number of| 29 { 13| 34| 25

increase | 38 | 38] 38|38

number of {25 38“ lzi

decrease 1‘33 38| 38i

Remarks : see Table 2.
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Table 4 Summary of variability in number
of karyotyping of noninfected and carrier state
HeLa cells with ECHO virus type 11.

Karyotype (number)

HeLa Cells [A}B[C|D[E[F[G

[ 8 1514 ] 10

increase - O L=
non- | 19 19 |19 { 10

infected

decrease i;g. ]ig 159

. 29 ’ 13134 { 25
ncrease — R ey
1ner 38 38 | 38 | 33

state
38 | 12

d

ecrease 33 | 33

I | 38

IR RRISIROSHE T, 2-69&EELS AL
6TDE — NECERTHRIM28%TH -7, T f@RE
ARSI S T DI LA EM 3 ERIRICEL 6
R Eheh L BFOTH 1. '
BRS  JERRG: HeLaf@fu20@ &k ECHO w4
VAR & BRbegs HeLa 400 TR
EENLBEAROERE 2 DE%E % 2h Table 2 |
¢F Table3 jK/RL, ¢hb%xEEHT Table4 [¢if
i

B0

JERe HeLa 205 5, 6 kil 1 @
BELTOZOTIAZRKROKL 3 SEmE1EI>»
T 4 & K BOBBERBIEICHE R, AT
&8 18, ERpZ15ME, FEHI1ME, GEi310Eoimia
IKENENRBEESENL TV I0ERD . i,
B Rtk @ia 1o 7 @, CBf T3 180, D
BT 5 B O Ic REARORDERD .

ZRicFZ LT ECHO v 4 wRIIHIC & 3 Fktkgy
WEfa A0E TR T 6 fE4kfmfa 1| & multiple aberation
2R UBBESRSHRE - ofllE L ESE Eh T
DT, ThbEROIED OSEOHRIC DV TE
BLIE T A, AR EEKRME BRI 130, FR
3448, GEEZ2SEOMIETREASEHML, HicE
BB RR A oE M EREOBE& LD
EWTHDEEAbN. —J, BEIISME, CEE
Wil (38M) , DELZ12EOMRICREERRD
WOERYD, CRERLMEOEEICHNTIHE
HZDRDOEAMBELNC EBRHSLTH o7z,

P LorrRM S, ECHO w4 vR1BMORHEY
Hela fifnwid, BEE, CH, DEEROEHILE
PDEihZERETIHLOEDIC, AR, FERY GP#
DY BB DIEINDS S S te.

PEiAORENZEL . Fig. 1, 2, 3, WRT &S
Cﬁh@%ﬁ‘ﬁﬂﬂ@ﬁ@S %ic —EEfk dicentric X[
F @ double mmutes DYk EER.

Fig 1 marker chromosomes



ECHO v 4 v 2115 o HeLa gifanfefkic B2 3 TERENZEL 63

e

Fig 3

E

Y 4 VARG B B AR S O 4L Bk
BALARBIICER LW EEZ, KT, TOBEE
{bic EiEA BT, ECHO w4 w118 &k 5Hk:

‘B HeLa RIOBAKIVTHEEETE 7. &
SERCHER U 7o s Re%A 13 10 4.0 TCDgq /o.2ml O
"ECHO 11w 4 WA £ LT 5 QT HENM

double minutes

%=

1€ Sk Rk e a3 i 4 v A DG S T B T EE
Zoh5. 7 LTHic & - Tk lytic cycle &Ry
CLAURTFHEINE DI TH B, JetliEAER

M T, IR TR R 0 T AR R EET
»%Q%CE%LTU‘é%ﬂiﬂafo%%ﬂ’ﬁL'C)ﬁ(ﬂ 3CEIC

b teo. AR HeLla i3 2 OA5ZIRMNED



6 e

g2Tic ECHO v 4 w2118 0 genom BEFF I T
WANEIDLREEEDTOA2HLITRIEL. 2Dk
3 BEHRRGLIE A A D TRB O AT ETE Y, R
& UTREG DM Hela HIRICO W TRERDC &
TR -7cDTH5H, HESTET SRR
RS E L (BIERY: HeLaffa20 M R Ui
RYmRa4 0 ) HET B ERL->TEFOBEELR
ETHCEMNHKSE EE L. BB 5T & Denver
DO FRICHE - THEIRD K X centromere DALE
I & - THRBMIER R R MR 0% i 2
W b—7, REABOESEHELL. BlDoLD
ic, ECHO v 4 w21 1 Bl &k 2 Fikr&ge Hela ffa
TRFBIMEOES X DB R, C B R U DR G
zhzhiEdl, en2RETr0 &5 AR, FiE
RO GRgaAEML TS, Lbbohicid dic-
entric % double minutesigrez{t (¥Fg, 2,3) %

BoTnBC ENEHE BEBRETH 7. ECHO

Az 118 & 5 Hela WeEhoc oL
ISEET R Saksela % (1965) ©, WH4, BIEE
(1969) Dr¢5 4 v 7wy ¥ HA2ZY U ABLEE b

BaR4mRE > HeLa S3 #iifaT & GE MU TR OREMKRD

b

ECHO w4 =z11fE Hela ffadilé+ TE
D W ez o e I AT RN e | e N2
DOZN & LB U7oERRO X5 Bl RES k.

(1) BERmEofabiuikRsmEo T X
D BEDIRN T &N - 7.

(2) PERRE Rkl BEE, CHK&U DES
WL, 2 hERIETE»DLD AR, FE, GE
oY BEIL.

s

1) Aula, P.: Chromosome breaks in leukocytes
of chickenpox patients. Preliminary communic-
ation, Hereditas 4§ : 451—453, 1963.

©.2) Aula, P.
- breakage.. Acytogenetic study of chickenpox,

Virus-associated chromosomes

. measles, and mumps patients and of cell cultures
“infécted with measles virus. Ann. Acad. Sci.
. Fenh. Series A, [V. Biologica 89 : 1—78, 1965:
73) B ECHOw 4 vz B MWRICET 5

i B

EFHEVSHETII—HKL TW 2. — % Nicholes
and LevanZ(1962) #5833, Aurea (1963,1965),
BRI, RITEE FHAROHSE%E, Makino and
Sasaki (1966) |3 S G SEE 2 E M & of Kuroki et al
(1966) i B BELFIC VT EhEh BEOHIMER
DB AT O G PG ER LI,
Nicholes and Leven%s (1962) iz & 3 & ABECREZus
RDH 3 bDRGEBIC RIS OLIN A H 5 D
TREOHENI. DL, & FOY A WVIRLED
Be, BEiE BEORN Amko BEEE BELK:
FREBEFEEOERFITOEES L KHEEDER S
3 n &t dicentric £ double minutes OFfE, & 3t
BLTOS. UL, SROEBANTOEE PHEE L
WEZOHQEEADT—IRTIL, —E0BEE RN
FTLERADECAHAHTHZ. LdL, 4BERM
BELToa v2ofiluoBER 2 & dkicBirFe L
{HEH LD H B LBESIT O ECERE RO RE
BEEAL, ¥4 v ARGk S B4 o ek o
FEREZALIZY TR AEEOE L bIEEE T3 C
LI E->T—EOHBETUMBEBLNEIbDLEELS.

(3) PR feaIla T dicentric DR @ double

- minutes QEEEM,E - T,

R BICH Y, RihCBYIL B SIS O
BIAIED % L RBEEHEE, SocEBlEs
Bib 0 % L=/ B%iE, ABCC SEHM-IcHL, %
B BUBAEETERIC, CHANEOREAL
BricE#ERL 7.

X K

%. I. plaque ZERYAVRIDONT, HHEFE,

13 = 45—52, 1871.

4) BetsiE  ECHO v 4 v X 1B OERICE 3 5 Hi.
II. Large plaque(Lp) ¥ Small plaque (Sp)
ERYA R E Hela fHlaD RicEiF 5 Fktmguic
DVT, EEEY,, 13 55—60, 1971. .

) BERSI, BEAR, ML, FHFS,
Rk RGR S3/HAZ B9 2T, fERIIQ A
LIPS 7o Y 7 4 27 57 2 —€IEHEDET, 817



ECHO v 4 w2118 @ Hela fjz o getafhic &iZ 4T EEHZEL 47

EIHAY 4 VAFRABREE, 74 VR, 195, 85
B 74, 1969.

6) Hamper, A. and Ellison . A. :
102, 145—147, 1961.

7) Koprowski, H. Ponthen, J. A. Jensen, F.
Moohead, P. and Saksela, E. :

tion of cultures of human tissue infected with

Nature,

Transforma-

simian virus SV40. J. Cell. and Comp. Physiol.
59 : 281—292, 19§2. )

8) Kuroki, Y. : Chromoéome abnormalities in
cultured leukocytes from rubella patients. Jap.
J. Human Genet. 11.: (1) 17—23. 1966.

9) Makino, S. and Sasaki,M. : A further study
of chromosomes in cultured leucocytes from
aseptic menigitis patients. Proc. Jap. Acad.
42 : 270—274. 1986-

10) Mauler, R. and Hennessen, W.: Virus-

induced alteration of chromosomes. Arch. ges.
Virusforsch. 1 : 175—181. 1965.

11) Nichols, W. W. Levan, A, Hall, B. and
'(')ste}qren, G. : Measles-associated chromosome
breakage. Preliminary communication. Here-
ditas. 84 : 367—370. 1962.

12) Rapp, F. and Hsu, T. C. :

mammalian chromosomes. IV. Replication of

Viruses and

herpes simplex virus in’ diploid chienese hamster
cells. virology, 25 : 401—411. 1985.

13) E78E . E¥0HWS (WHO report) 72 :
369, 1969.

14) Utsumi, K. R. Kitamura, I.and Treaten,
J. T. : Karyological studies of normal cells
and of adenovirus type 12 induced tumor cells
of the Syrian hamster. J. Nat. Cancer Inst.3§ :
759—769. 1985-





