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Transformation of Rat 3Y1 Cells by Human Adenovirus
Type 4 DNA and Its HindIII-C DNA Fragment
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Department of Internal Medicine (Section 3), Sapporo Medical College
(Chief : Prof. A. Suzuki)

Toshiharu YAMASHITA
Department of Molecular Biology, Cancer Research Institute, Sapporo Medical College
(Chief : Prof. K. Fujinaga)

To examine the transforming activity of human adenovirus type 4 (Ad4) of subgroup E, rat
3Y1 cells were transfected with Ad4 genomic DNA and HindIII-C DNA fragment (left-end 17.49%)
by the calcium phosphate technique. The transforming efficiency by Ad4 DNA was compared with
those of other Ad serotype DNAs, and the resulting transformed cells were analyzed for their trans-
formation phenotypes and the presence of viral DNA sequences. The results obtained were as
follows ;

1) Ad4 genomic DNA and HindIII-C DNA fragment possessed transforming activity and the
transforming gene was revealed to be located in the left-end 17.49% of the genome.

2) The transforming efficiency obtained by Ad4 DNA was extremely low as compared with that
by Adl12, Ad7, Ad5, or Adl3 DNA.

3) Transformed rat cell lines, three by Ad4 DNA (4WY) and two by Ad4 HindIII-C (4CY),
were established from single transformed foci.

4) Although the transformed cell lines showed high saturation densities, they showed incomplete
transformation phenotypes with fibroblastoid morphology, no growth ability in soft-agar suspension
culture, and low tumorigenic activity in syngeneic newborn rats.

5) By using the Southern blot hybridization technique, three lines (4WY2, 4CY4 and 4CY6)
were revealed to at least contain viral DNA sequences of from 1.3 to 12.9 map units, one (4WY1)
containing at least 1.3 to 10.2 map units. and another (4WY5) containing at least 1.3 to 5.0 map
units.

6) Northern blot hybridization detected 1.1 to 1.3 kilobase (kb)-sized EIA mRNA in all the
transformed cell lines examined, while it failed to detect 2.5 kb-sized EIB mRNA in lytically infected
KB cells with Ad4. (Received October 24, 1983 and accepted November 28, 1983)

Key words: Human adenovirus type 4, Calcium phosphate technique, Incomplete transformation,
Southern blot hybridization, Northern blot hybridization
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Table 1 Transformation of rat 3Y1 cells with DNAs and DNA fragments of Ad4 and other

Ad serotypes.

. Input viral DNA Mean
Experiment® DNAs (ug intact viral DNA Number of (Number of focus/ug
number or ug genome focus : intact viral DNA or
equivalent/dish) ug genome equivalent)
Exp. I Ad4 DNA 2.0 5, 9 4
Ad4 HindIII-C» 2.0 50, 52 26
Exp. 1I Ad4 DNA 2.0 2, 4 2
Ad4 HindIII-C® 2.0 20, 21 10
Exp. III Ad4 DNA 2.0 5 6, 6 3
Ad4 HindIII-C» 2.0 19, 19, 22 10
Exp. IV Adl2 DNA 0.5 56, 61, 64 120
Ad13 DNA 0.5 13, 17, 18 32
Ad4 DNA 0.5 3, 3, 4 7
Calf thymus DNA 0.5 0, 0, 0 0
Exp. V Adl12 DNA 1.0 111, 112, 150, 163 134
Ad7 DNA 1.0 27, 30, 44, 47 37
Exp. VI Adl2 DNA 0.5 57, 60, 61, 66 122
Ad12 EcoRI-C® 0.5 68, 71, 82,137 179
Ad12 Accl-H? 1.0 17, 20, 27, 31 24
Exp. VII Adl2 DNA 1.0 (DMSO(—)® 17, 21, 26 21
Adl2 DNA 1.0 112, 121, 127 120
Ad5 DNA 1.0 (DMSO(—))® 14, 16 15
Ad5 DNA 1.0 110, 130 120
a) In the same Exp. number, the same aliquots of 3Y1 cultures were transfected.
b) 0.348 ug/dish, c) 0.081 xg/dish, d) 0.046 xg/dish.
e) DMSO post-treatment was not done.

a) Add DNA map unit
EeoRI | B , A ) b \ c 100
HindTIT | G . 30.1 R 70.5 83.0 4 )

h— 1§ T
BamH1 7 N 17.4 L 71.3
BstEII D 5:24%0-3 -
4.8 7.2
b) Ad12 DNA . > 0 » o 100 map unit
i ) roum—
E1A E1B
4412 AceI-E O 4.6
Ad12 EcoRI-C O 16.2

Fig. 1 Cleavage maps of viral DNA and left-end DNA region of Ad4 and Adi2. (a) Ad4

DNA restriction maps with EcoRI, BamHI, BstEll, and HindIIl were illustrated
(Tokunaga ef al., 1982 ; Kitchingman, 1982). Ad4 genome is represented by horizontal
lines divided into 100 units starting at the left end. (b) Left-end DNA fragments of
Ad12, Accl-H (left-end 4.6%) and EcoRI-C (left-end 16.2%), are represented. ElA and
EIB mRNAs are illustrated by arrows in the E1 region.

DNA #72ix ASDNAD + 5 v Ak — A ML D. Add 0F#i 17.4% % 5 % HindIll-C #i i (Fig.
110~130 7 = — A A/ug, Ad7 % 7-i7 Adl3 DNA i1 La)s Xt Adl2 EcoRI-C Wik (%% 16.2%) & Ad12
26~44 7+ — A A/ug THoteh, Add DNAD S AccI-H Wl (¥ 4.6%) (Fig.Lb) >+ 5 v Ask—
VAR— AIEWIR2~T 7+ — A A/ ug TH - 7(Table L TEM S EFEOFETHRE Lic. Add HindIII-C drk
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LELFNSVAR—AT 4+ — D ARBERTHIENR
WHERLZ EpD, AddD 7 v AK— AR
) ADEM T ABRNCRETS 2 LovrShic. Add
HindlII-C ¥ o + 5 v 2+ — 2%pF (13, Add &40
DNA X330 Xh 3~5fEE\ fE2 R L. Lk Add
DNA @ + 7 v A+ — £ L e Adl2, AdT,
Ad5, Adl3, %X 0°Ad4 DNA o TiiR b EVET
@ > 7.

Ad12, Ad7, Ad5, Adl13 DNA, ¥ & ©f Adl2
EcoRI-C Wi 123E 5 v 2+ — 24 Y1 fifa L B S 2N
BRLSBHD NS v AKR— L7 5+ — D ARHR L

TFI)OANALATIZL STy PIlED T v Ak — A =2 a v 55

(Fig.2,a,b,c) 7, Ad4 DNA, Ad4 HindllI-C (£
¥ 17.4%) X 0" Ad12 Accl-H ¥rh (K3 4.6%) T
X3Vl Ml biciz & A KB F 7 v AR — A
hhleh 7+ —h ARFEFR LI (Fig.2, de). T7b
+, Ad4 DNA %7:13 Add HindlII-C rH 12X %5 b 5
v At —u7 x— 5 A2 Ad12 EIA DNA 52X -
THERIND 7 + —H AT
3:2 Ad4 b T RFR—LHEBOME

Ad4 DNA X0 Add HindllI-C i i X hFFL
Foh Sy Ak— 2R FRFNRIED 7 5 —H Aps
HHEL, BAFRECL -T2z e — (L1 ik

Fig. 2 The edges of transformed foci induced by Adl2 DNA (a), Ad5 DNA (b), Ad13 DNA (c¢), Ad4

DNA (d), and Ad12 AccI-H fragment (left-end 4.6%) (e).
3Y1 cells are in the upper regions of the fields.

Magnification 100X.

The backgrounds of untransformed
The cells were fixed, and stained with Giemsa.
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kL LTIz L7, Ad4 DNA + 5 v 2+ — s fifatk
ELT4AWYL, 4WY2 X 00 4WY5, Ad4 HindIlI-C
bS5 v ARG — aflifakk s LT ACY4 X 00 4CY6 218
2. ZHABOD N5 v Ak — A MBI EEERICHE T
Tk, FbFvAs—23Y1 ML /INEIT, B/
MREERD KZ. Lal, AdI2 5503 Ad2 DNA
Y -THERLINS v AR — 2fifa L Bich®?, B
FifakkEs» R4 (Fig.3,b,0)

AWY 3 X 0 4CY o E L LT, fNEE,
7V — bhE, BIO0.3%EEREL M TOREFERES)
A #:st L7z (Table 2). 4WY & 4CY #upakk 2 plastic
T 4.9~11.0x10*cm?® TEIFIL, FEL TV AK— A

FLBRER 5t

Y1 #ifgo 10 f5 Ll EofafnEE AR L. LaL,
2% FCS #hn Eagle's MEM &t 7 L — + 3% (1
4CY4 BT 3Y1I Ml L i3 LA LRIBBETH - 1o
T, &TD T v Ar— sfIBaL0.3%kFERKE
HhCHIET A 2 N TE ot ThbDERIL,

Ad4 o % 7 » DNA & HindllI-C ¥ 13584 3 720
FEEEFEMMR N S v Ar— 2 — > a VOLYFERT
DT ERTRBELT A,
3:3 FIFrRE—LBROBERY

b T v AR — A MR OIES R A RS oz 5X10°
~4 X107 fHoMKa% PBS iz suspend L THAERRZT »
M FIES L 7o (Table3). 5%x10° » WY3 #ii fa

Fig. 3 Photomicrographs showing the morphology of cultured 3Y1 (a), 4WY1 (b), 4CY4 (c) cells and
the histological features of WY3 (d), HY1 (e) and 4WY1 (f) tumors induced in newborn rats

after transplantation.

Magnification 100X in (a) to (c), and 400x in (d) to (f).
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Table 2 In vitro characteristics of 3Y1 and its Add transformed derivatives.

Saturation density

%plating efficiency Colony formation

Cell lines® Origin (10% FCS) on plastic (%) in 0.3% soft agar
(x10* cells/cm?) 10% FCS 2% FCS (10% FCS)
3Y1 F344 rat embryo 0.4 46.4 2.6 (=)

- 4WY1 transformed by Ad4 DNA 8.7 62.4 4.9 (=
A4WY2 ” 11.0 46.5 1.1 (=
41WY5 ” 5.1 42.5 1.8 (=
4CY4 transformed by Ad4 HindIII-C 9.9 56.9 21.8 (-
4CY6 ” 4.9 25.7 1.3 (-
WyY3» transformed by Adl12 DNA 18.8 N. T. N. T. (++)°9
GY1© transformed by Ad12 HindllI-G 16.9 N. T. N. T. ++
3IBY4® transformed by Ad31 BemHI-B 13.8 44.3 40.7 ++)

a) Passage number (Pass. No.) of cell lines was of between 10th and 15 th except for WY3 (Pass. No.

of 34) and GY1 (Pass. No. of 28).
b), ¢) Shiroki et al., 1979.
d) Yamashita and Fujinaga, 1983.

e) (++) indicates that more than 109% of cells formed detectable colonies.

(Ad12 DNA T+ 5 v 2 +&—a U7z 3Y1 1B, 1
HAUWE, BHELIEEZ » PCEEYER L. *
7z, 5X10°® HY1 fHfa (k¥ 4.6% D Adl2 Accl-H
Wi T 7 v Ak — A L7o 3YLHIRE'®) & % mEigs
W Lich, 50 B EoBRBEYEL . —F,
Ad4 DNA & Ad4 HindlII-C BiRC 5 v Ak— AL
7o 4WY & 4CY M Tz, 5X10°~2X 107 DA 5
H£2HFEMIT4HEDS » PEBEL TS, BEAYE
B Lich ot AX10 0 dAWYl1HilE2HA2HED
F v MEZBELICEEIZOXR, 50~90 H ORI

ISR EE SR D EofERL, AWY & 4CY
Mg, TEe 7 v As—sffifachsr HYL XhE
HEREMEGZ LR L TV 5.

TSR % 10% =1 <Y Vil > CRZEL, ~< b
FUYVRBLIOC=U VvRERE NEEBET THE
Lie. WY3 & HY1 B3, FSRABOBRaMEYE
SREMR» bRy, BEFMRORESEYRL TS
(Fig. 3,d,e). —7, 4WY1 IS 1295 - BixiF- 7
FREOKE IOLHMME L » /2o T b5 LER
BoXsciazs (Fig 3,0,

Table 3 Tumorigenicity of transformed cells.

Number of rat with tumor/

Cell lines® Npmber of rats Pé}y of rats 'N}Imber of cells Total number of rats
injected injected injected Days
0 15 30 60 90 120
WY3® 5 2 5x%10° 0/5 1/5 5/5
4WY1 5 2 5x10° 0/5 0/5
HY1® 5 2 5X10° 0/5 1/5 3/5
4WY1 9 2 4x107 0/9 3/9 4/9 4/9
4WY2 6 4 107 0/6 0/6
4WY2 5 2 2x107 0/5 0/5
4WY5 5 2 2X107 0/5 0/5
4CY4 6 4 2X107 0/6 0/6
4CY4 8 4 107 0/8 0/8

a) Cell lines used in this experiment were of passage number (Pass. No.) of between 10 th and 15 th,
except for WY3 (Pass. No. 35) and HY1 (Pass. No. 18).

b) WY3 is a cell line derived from 3Y1 transformed by Adl2 whole DNA (Shiroki ef al., 1979).

¢) HY1 was derived from 3Y1 transformed by Adl12 Accl-H (left-end 4.6%) (Shiroki ef al., 1979).
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3.4 5 rRR—LsfElah0 Y 1L DNA OES

3.4.1 Ad4d HindIII-C 5} ot S X

Add HindlII-C B} (% 17.4%™) O HIRER
Pstl 5 X 08 Sstl im X ) s AR L. 2l
OEEF X b HindlII-C 478 DNA #ih % 1.0%7 77
7 RELEYAEYV T 7 VAT I FEABKKENCL -
THH L, £DNAK A O K& 3% mo Adl2
EcoRI 33 & 0 HindIll Wi OFRBEE L T 5 C
LItk > THEL (Tabled). &\ -THRWERL
HindlII-C 5% Pstl % 7211 Sstl CeeEbd A\l
Ts24-{k L, autoradiography iz X » THKE&1r
OB L, Pl (4 #FD B3 X 08 Sstl (3 P
DY S % Add HindlI-C i Ew ke L (Fig.
4.

3.4.2 Southern k(2 & 5 1LY/ ADTFEHRED

RE

F 5 v Ak — afifadho Add DNAFEREORE, B
X " Ad4 DNA 0 ¥ 0E5 58 L T B0 i et
Bilc, fifasbEs T8 DNA %L, “PEHEL
#- Ad4 DNA ¢ Add DNAM & 72—~ & L T
Southern blot hybridization % 77 7x - 7=. 4CY4 &
4CY6 oiifa DNA % Pstl THI¥iE, 0.9%7H=— A
FABSEKETHEL, TAPVLEEREA VYT VY T
4z — B L CHEEL, nick translation iz X - T
wp st o Add HindlII-C ¥R & ~4 7V F1¥—
v a vkt ot FOER, Add Hindlll-C/Fstl §)
BT A (5.0—10.2 = » 7BAD, CA.3-5.0~v
FEM), BIUD10.2—12.9 = v 7HA) O 3K
LAU AE30 DNA WA &hicsy, HindHI-C/
Pstl g1 - B (12.9—17.4 = v 7 Hf1) B I UE
(0—1.3 = » 7B DNAWA BBRE S hizh o7
(Fig.5,a—c, Fig. 4). oz &it, 711 ADNA LHf
Ha DNA o4 2i20—1.3 v 7B £ 12.9-17.4
<y THMRETEETERY, v11LADNADLRL
3 1.3—12.9 « » 7EALAHHE DNA dicfizor T

LR BE

(10.0—13.6 = v 7E{D) BIUD (13.6-15.0 =~
FEA) 2ES Add HindllI-C 72 — XL 17 V) &
A RTHzENRVEENhT (Fig.5,d-). zoz &
it, vA A2 DNA DL LS 1.3—15.0 = v 7THAL
DB FICESR L TS 2 EARBELTWS, dWY ©
3HEIT o T b A KR Pstl 954k o 4%, = 3 Add
HindlII-C % 7 = — -~ & L T Southern #5447 L 2.
4WY1 DNA 37 m — <A 7Y £ 4 2425 Hindlll
~C/Pstl i A, B, Ciopnz T ADA v P&
Wt (Fig.5,h). B2 gRsntown, bl
N Hindlll FUC 17.4 = » 7B S 2 E D7D
T 5 (Fig. 4). 4WY2 ¢} HindlII-C/ Pst1 GIM ¥ A
A, C, Dr@urkgansviFigh D, 4WY5
T CWiA EAUKRE DY Forsl s hic(Fig
5. Fig.6ic + 5 v 2+ — & fika DNA th o £ ¥
17.4%D v A1 L ADNADOFESF A& — v & T Ldi.
4WY2, 4CY4 3 X 08 4CY6 i1 52 4 7x E1 i I
1.3—11.2~v 7 B fir), 4WY1 2 EIA (1.3—4.5
<y THA) LIz AED EIBWA.5—11.2 = » 7B
St v eiehd, AWYS (2 EIA RO A G ATV
LRI Rk, X5, 4WYL, AWY2 B 4WY5
D7 A A2 DNA DS 17. 4% UA OB OFHE A 1R
#LIERY Fig. 6 R Lz (F— 2 KBE).
3.5 Northern blot hybridization

3.5-1 Add KF#fiEsr SEF S A 37H mRNA

Ad4 Bz 12 B4 KB #ifg X b poly (A) RNA
YEEL, AddEWDNAWA * 7w -~ LT,
Northern blot hybridization %47 7c ¥ 7 4 L A
RNA 2B L7z, b5 v ARA— aENEOHSL Hindlll
-C Wi (W 17.4%) & ~A4 7 U & 4 T 5405 RNA
FLC2EEOTE Y A SR (Fig 7, [A]

Table 4 Size of Ad4 HindIllI-C vestriction frag-
ments (kb).

Electrophoreic band

EndoR A B C D E Total
Wz EamBEL TG, Wikic, 4CY filatke Sl Pl 1.89 1.65 1.35 0.9 0.48 6.33kb
T L, Southern ETHHTL SR, Hindll-C/ Sstl  3.64 1.31 0.89 0.52 — 6.36kb
SstIgWi i o 5 bR B L /W H B
0 Ad 4-Hind llI-C 178 %
Pst19 E ' c 50 A w2 p %P B Y
SStl (l) A 10i0 B 1315 01530 C .

Fig. 4 Cleavage maps of Ad4 HindIII-C fragment.

Arrows indicate the

locations of cleavage sites of PstI and SstI on Ad4 HindIII-C DNA
fragments represented as horizontal lines.
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Fig. 5 Viral DNA sequences in transformed cells. Cellular DNA was cleaved
with Pstl or Sstl, subjected to electrophoresis through 0.9% agarose gels,
transferred to a nitrocellulose filter, hybridized with *?P-labeled Ad4
HindIII-C (map units 0-17.4), and exposed to an X-ray film for 7 days
as described in Materials and Methods. Pstl-cleaved HindIII-C DNA
(0.04 ng) (a, g), Pstl-cleaved 4CY4 cell DNA (b), Pstl-cleaved 4CY6
cell DNA (c), Sstl-cleaved Ad4 HindIII-C DNA (0.04 ng) (d), SstI
-cleaved 4CY4 cell DNA (e), Sstl-cleaved 4CY6 cell DNA (f), Pstl
—cleaved 4WY1 cell DNA (h), Pstl-cleaved 4WY2 cell DNA (i), and
Pstl-cleaved 4WY5 cell DNA (j). )

Ad4DNA
mu.o 13 4-3\5-0 72 102 12.9 15.0 174
L 1 1

ET1A EI1B

AW ' '

bw'zl_“ 1 1 1 R — ]
WYL )

4CY4L- - . : —
Y3 o— - - - L :

Ad4DNA
m.u.o 5 10 20 50 70 90 100

L 1 N 1 1 1

AWYTE— : L . . y

Lwy2- —— . L oy plle e

4WY5E —L — ’

Fig. 6 Viral DNAs persisted in transformed cells. [A] Diagram of early RNAs
transcribed from left-end DNA region and persisted viral DNA
sequences of Ad4 left-end region in 4WY and 4CY cells. Arrows
indicate early RNAs transcribed from left-end 17.49% of the genome
determined from the result of Northern’s analysis. Solid lines indicate
the persisted viral DNA sequences in 4WY and 4CY cell lines and
dotted lines indicate the presumably persisted viral DNA sequences in
the cell lines. [B] Persisted viral DNAs in 4WY cells are indicated by
solid lines.
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b). ZhHo RNA 133 Kumaw ¥PE# L7 Add »
A DNA g1k HindllI-C 72 — <Xt ~A4 7V LA X
THZENS T #ENBEREINTWAZ Ehbh-1a(T —
2 k##). 1.1—1.3 kilobase (kb) D## mRNA 7:
E# L7 BtEII-D(0—4.8 = v 7D &L ~1 7V &
14 X355, BstEII-H (4.8—7.2 = v 7HEfL), ¥X
O BamHI-G (5.9—10.3 = v 7HfL) Lix~17 ) &
4 XL, —FH, 2.5kbd> mRNA 3, EZE#H L
BstEII-H, BamHI-G &, % -3 712 BstEII-D &
ATV EARXTEHH, E# Lk HindllI-C/PstI-E
(0—1.3 = v 78f7) & HindllI-C/PstI-B(12.9—17 .4
< THAD) L1317 ) 84 X LTk 1o(Fig. 7, [B]
a-h). ThboER»L, BREPHMCEE IS
mRNA » Add E1 i85 8KBILTD~ v 7%
Fig. 6 iz/R L 7=,

3-5:2 FIFrRFR—sflfathnyMLZ4EE mRNA

Fig. 7

[A] Early RNAs in productively infected cells.

FLIRER EE

PS5 v R K- AR AWY1, 4WY2, 4WY5,
4CY4 B Ins v A L 248 RNA %, Northern
ErHCTEH L. BStEII-D(0—4.8 = v 7HA7)
# ElIA, BamHI-G(5.9—10.3 = v 7H#f1) % EIB »
7 —~}t LT RNA blot hybridization 177 - 7of&
B L£Totr7vAx—sfifgT1.1-1.3kb o EIA
mRNA 7 & H X h i (Fig.8,c-f). dWY2 2851
BstEII-D & BamHI-G ©WiE L ~1 7 ) £ 4 XF5HK
x X 2.2kboRifEo RNA 2 H &h7-(Fig. 8,d, .
Lo, 2.5kbokx @A EB mRNA i1+ 5
v Ak — sl S hieds - 7o (Fig. 8, h-k).

4 = =

Ad4 2 EERABRTHME—OMER T, +7 VA
- ATEHOFEIEERE IR T er o &
Srci DMSO MEE™ 2P L7cy VR L AR

bec d

Polyadenylic acid con-

taining (poly (A)) cytoplasmic RNAs were purified from KB cells early
after lytic infection with Ad4 (in the presence of 20 ug of ara-C per m/

of culture medium).

DNA blots of Ad4 BstEII-D (0.03 ng) and Ad4

HindlII-C (0.05ng) were hybridized with **P-nicked labeled Ad4 HindIIl

-C DNA and used as size markers (a).

Blots of Ad4 early RNA (5.0

ng) were hybridized with **P-labeled Ad4 HindIII-C (map units 0-17.4)

(b) and Ad4 HindIII-B (map units 71.3-100) (c).
to 1.3 kb-sized and 2.5 kb-sized RNA (b).

Arrows indicate 1.1
[B] Ad4 BstEII-D (0.03 ng)

and Ad4 HindIII-C (0.05 ng) were hybridized with *P-labeled Ad4

HindIII-C as size markers (a).

Blots of Ad4 early RNA (5.0 ug) were

hybridized with labeled Ad4 HindIlI-C (b), HindIII-C/PstI-E (map units
0-1.3) (c¢), BstEII-D (map units 0-4.8) (d), BamHI-G (map units 5.9
-10.3) (e), BamHI-A (map units 10.3-34.7) (f), HindIII-C/PstI-B (map
units 12.9-17.4) (g) and BstEII-H (map units 4.8-7.2) (h).
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Fig. 8 Northern blot hybridization of mRNAs from 4WY1, 4WY2, 4WY5, 4CY4

and infected early cells.

Polyadenylic acid containing (poly (A))

cytoplasmic RNAs were purified from 4WY1, 4WY2, 4WY5, 4CY4 and
KB cells early after lytic infection with Ad4 in the presence of cytosin
arabinoside. DNA blots of Ad4 HindIII-C (0.05ng) and Ad4 BstEII-D
(0.03 ng) were hybridized with *?P-labeled Ad4 HindIII-C DNA and used
as size markers (a). Blots of Ad4 early RNA (5.0 xg) were hybridized
with *#P-labeled BstEII-D (0-4.8 map units) (EIA) probe (b) or BamHI
-G (5.9-10.3 map units) (EIB) probe (g), RNA blots (10.0 xug) of 4WY]1
cells hybridized with labeled BstEII-D (c) or BamHI-G (h), RNA blots
(10.0 ug) of 4WY2 cells hybridized with labeled BstEII-D (d) or BamHI
-G (i), RNA blots (10.0 ug) of 4WY5 cells hybridized with labeled
BstEII-D (e) or BamHI-G (j), RNA blots (10.0 zg) of 4CY4 cells
hybridized with labeled BstEII-D (f) or BamHI-G (k). 1.1 to 1.3 kb
-sized mRNA hybridized with BstEII-D probe in all the transformed cell
lines, and 2.2 kb-sized mRNA also hybridized with both BstEII-D and

BamHI-G probes in 4WY2.
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