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ABSTRACT 

Transformation of a steroidogenic mouse adrenal cell line (Y- I )  by simian 
adenovirus SA7 produced a ceil line wi th low apparent steroidogenic act iv i ty.  The 
ef fec t  of ACTH and cholera toxin on cycl ic AMP production was similar in both 
not transformed and virus-transformed cells and act iv i ty of cycl ic AMP=dependent 
protein kinase wa% also similar in both ceils. In transformed ceils, cholesterol was 
metabolized to A'-3fS-hydroxysteroids, mainly 20c~-~ihydropregnenolone while in 
not transformed ceils, the major metabolites were A -3 ketosteroids (20~-dihydro- 
and ll[~-hydroxy-20a-dihydroprogesterone). In both cell lines ACTH increased the 
metabolism of cholesterol. Further studies with labelled pregnenolone and 
progesterone revealed a loss of A -3[3-hydroxysteroid dehydrogenase/isomerase 
and I I[~-hydroxylase act iv i ty  in the transformed cells. 

Transformation and malignancy are associated with cell changes which 

include modif ication of protein composition and enzymatic act ivi t ies of cell 

membranes (I, 2). In some cases transformation is associated with modifications 

of adenylate cyclase act iv i ty  (3). In the past, attent ion has been focused mainly on 

the modif ication of act iv i ty  of this enzyme and its hormonal regulation in 

transformed cells (3, 4), but less attent ion has been paid to the eventual 

alterations of specif ic cell function and its hormonal regulation. Recently 

Auesperg et al (5, 6) have reported a modif ication of pregnenolone metabolism in 

rat adrenocortical cells transformed by Kirsten murine sarcoma virus. However, 

they did not investigate whether or not the transformed cells remain sensitive to 

the steroidogenic effects of ACTH, which is one of the main characteristics of 

adrenal cell d i f ferent iat ion. The present study describes the steroidogenic 

response to ACTH and the alterations in the steroidogenic pathway of a mouse 

adrenal cell l ine (Y- I )  transformed by simian adenovirus (SA 7) (7, 8). 
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MATERIALS 

[14C] cholesterp~ (SA 47 mCi/mmole), [ I4c]  pregnenolone (SA 
54 mCi[mmole) and a [*~C] progesterone (SA 58 mCi/mmole~ were obtained from 
Saclay, France ;  ["h]]pregnenolone (SA 48 Ci/mmole), r~H]progesterone (SA 
52 Ci/mmole) a n d -  ["(-I] 20a-dihydroprogesterone (SA 47 Ci/rnmole) from New 
England Nuclear, Germany, nutrient medium and horse and fetal  calf serum from 
Gibco and all other chemicals from Sigma. ACTH I oa was provided by CIBA~ 
Basel, and I I5-hydroxy-20a-dihydroprogesterone was*a~g~ft from Dr. Kline, MCR, 
London. 

Cells culture. Y-I mouse adrenal cells (9) were routinely grown in Ham's F-10 
medium supplemented with I0 % horse serum and 2.5 96 foetal  calf serum. SA-YI 
cells were obtained by transformation of the Y-I ceils by oncogenic simian 
adenovirus SA-7 as described elsewhere (7, 8). The cells were grown in MEM 
medium containing 5 % calf serum. 

Incubation o / ce i l s  with [I#C] cholesterol. Cor~[luent ceils were incubated with 
Ham's F-10 in~edium containing g % human serum without lipoproteins, I 96 calf 
serum and [ C] cholesterol (0.5 ggEi/ml) for 36 h. The medium was removed and 
d ilS~:arded and replaced by fresh medium containing the same amount of 
[ C] cholesterol. After 24 h the medium was removed and saved for analysis. 
Next the ce~.  were incubated for 24 additional hours at  37 ° in fresh medium 
containing [ q cholesterol and ACTH (i0- M). At the end of incubation the 
medium was removed and saved. 

Incubation of cells with [14C] preg~f~olone or [l~C] [m-ogesterqle. Coq.f~uent 
cells were incubated with e i t h e r r ~ C ] p r e g n e n o l o n e  (1.6 x I0 -U M) or [* 'C] pro- 
gesterone (2.  I0 -u M) a t  37°C. Ah" "'quot of the medium was taken at i , '2 ,  ~ 6, 8 
and 24 h af ter  addition of the labeled steroid and saved for analysis. 

Chromatography systems The following solvent systems were used with paper 
chromatography (Whatman3MM):  A= hexane:methanohwater (I0:9:1); B= 
hexane:benzene:methanohwater (66:33:80:20) ; C = benzene:methanol:water 
(I00:55:45). With silica gel thin layer chromatography (Merck GF 254) the 
following solvent systems were used:  I, chloroform:acetone (97:3); 2, chloro- 
form:ethanol (2:1) ; 3, benzene:acetone (I 1:4) ; 4, hexane:acetone (I00:12). 

Preparation o/ [3H] l l[~-hydroxy-20a-<lihydroprogesterone. Since this com- 
pound is not con~erc ia l ly  av~lable,  we prepared it as follows : Y-I ceils were 
plated in a 75 cm flask (# x I0 cells). The next day the medium was removed and 
replaced by Ham's F-10 medium containing 0.I 96 fetal  calf seraum. After 48 h the 
medium was repl%ced by fresh medium containing 200 ~Ci of [~H] 20a-dihydropro- 
gesterone (# .  i 0 "  M) and the incubation continued for 6 h. The medium was then 
removed and extracted 3 times with two volumes of ethyl ace ta te  and the extract  
chromatographed in solvent system C for 3 h. The area corresponding to l lS- 
hydroxy-20a-dihydroprogesterone was eluted, evaporated and rechromatographed 
in solvent system 3. After acetylation overnight (2001A of pyridine and 50pi of 
acet ic  anhydride) the sample was evaporated and rechromatographed in solvent 
system 2. The area corresponding to I l[3-hydroxy-20ct-dihydroprogesterone 20- 
ace ta te  was eluted and saponified overnight with a 0.07 N NaOH in 80 96 
methanol. After saponification the sample was submitted to chromatography using 
solvent system 2 and the area corresponding to i l]~-hydroxy-20ct-dihydroprogeste- 
rone eluted. The yield of conversion of [~H] 20a-dihydroprogesterone in 
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[3~  ll[~-hydroxy-20a-dihydroprogesterone was about 6096 and the specific 
activity of the isolated steroid about I Ci/mmole. 

Extraction and i so la th~ of steroid metalx)lltes* Before extraction [3H~ 
labelled cholesterol, pregnenolone, progesterone, 20cx-dihydroprogesterone and 
I I5-hydroxy-20a-dihydroprogesterone and I0014~ of unlabelled 20a-dihydropregne- 
nolone were added to the medium from cholesterol incubation for recovery 
purpose. The same laird!led and unlabelled ste~9.lds except cholesterol were added 
to the medium from ~1 CJpregnenolone and r"~CJ progesterone incubations. The 
medium was extracted 3 times with 3 volumes of ethyl ace ta te ,  the recovery yield 
with this extraction being greater  than 95 96 in all cases. 

The ext rac t  from ~14C] cholesterol incubation was chromatographed in 
solvent system A for 3 hours. Scanning of the paper revealed four areas of 
radioactivity with mobilities corresponding to : 1) cholesterol in the front of the 
solvent ; 2) pregnenolone plus progesterone ; 3) 20a-dihydroprogesterone plus 20a- 
dihydropregnenolone and 4) I l[3-hydroxy-20a-dihydroprogesterone. 

Cholesterol was submitted to two-dimensional thin-layer chromatography 
using solvent systems I and 4, eluted and counted. Pregnenolone and progesterone 
were separated by chromatography with solvent system I. The eluted samples 
were acetylated and rechromatographed in solvent system 4. The areas correspon- 
ding to pregnenolone ace ta te  and progesterone were eluted and counted. 

The eluted area corresponding to the mobility of 20a-dihydroprogesterone 
and 20ct-dihydropregnenolone was rechromatographed in solvent system B for 3 h 
to separate  both compounds. After elution and prior to acetylation each compound 
was chromatographed in solvent system 2. After acetylat ion each sample was 
submitted to thin layer chromatography using solvent system 3. Then areas 
corresponding to 20a-dihydroprogesterone monoacetate  and 20a-dihydropregneno- 
lone diacetate  were eluted and counted. 

The dried ex t rac t  corresponding to l l[3-hydroxy-20a-dihydroprogesterone 
was purified as indicated above, except that saponification of the ace ta te  and last 
thin layer chromatography were omitted. 

At the end of the isolation procedure, the recovery for each compound was 
determined either by counting for tritium or by the colorimetric procedure (10) in 
the case of 20a-dihydropregnenolone. 

Other methods. Cytosolic cyclic AMP protein kinase (I I) and adenylate cyclase 
(12) activities, were determined as previously described. Cyclic AMP and ~0ct- 
dihydroprogesterone were measured by radioimmunoassay (12). Total A~-3 - 
ketosteroids were measured fluorometrically in ethanolic sulfuric acid and 
expressed in equivalents of 20a-dihydroprogesterone. 

RESULTS 

Steroids and cyclic AMP l~roduction by Y-I  and SA7-YI cells. Steroidogenesis in 

Y-I cells could be stimulated by ACTH) cholera toxin and dibutyryl cyclic AMP 

(Table 1). These results were similar to those reported by many other laboratories 

(12-17). By contrast,  SA7-YI ceils were incapable, both under basal conditions and 

af ter  stimulation, of secreting significant amounts of steroids measured by 
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TABLE 1 

Effects of ACTH, dib~Fryl cyclic AMP and cholera toxin~xm the 
stimulation of steroidogenesis in Y-I  and SA7-Y-I  cells (14g/10" cells/day) 

Y- I  SA7-Y-I  

Control 5.6 + 0.8 < 0.03 

ACTH 10 -7 M 19.4 + 2.1 < 0.03 

Cholera toxin (I  ~g/ml) 24.1 +_ 3 .4  < 0.03 

Dibutyryl cAMP 10-3M 18.9 + 2 .9  < 0 .03 
m 

Triplicate cells monolayers were incubated for 24 h as indicated. At the end of 
incubation) steroids were ext rac ted  from the medium with methylene chloride) 
quanti tated by f luorescence in ethanol sulfuric acid and expressed as 
equivalents of 20a-dihydroprogesterone.  

TABLE 2 

Steroid and cAMP production by Y-I and SA7-YI cells 

under several conditions 

Y - I  SA7-YI  

20ct-dihydro- cAMP 20~-dihydro-  cAMP 
progesterone progesterone 

ng/2 h pmoles/2 h ng/2 h pmoles/2 h 

Basal 7.1 + 1,2 3.8 + 0.8 0.06 + 0.01 6.9 + 1.2 

ACTH I0 -8 M 32 + 3 340 + 38 0.19 + 0.02 414 + 48 

Cholera toxin 
(1 12g/ml) 28 + 2 250 _+ 38 0.19 +_ 0.02 320 + 41 

Dibut, yryl  cAMP 
(10-~M) 36 + 4 - 0.18 + 0.02 - 

Y!  and SA7-Y- I  ceUs were plated at the same density into 25 cm 2 flasks 
either in Ham's F-10 medium containing 10 96 horse serum and 2.5 96 of foetal  cal f  
serum (Y- I )  or MEM containing 5 96 cal f  serum, 48 h later the medium was 
removed and replaced by the same medium wi th  or wi thout  ACTH) cholera toxin 
or dibutyry! cyc l ic  AMP, 2 hours later the medium was removed for measuring 
20a-dihydroprogesterone and cycl ic  AMP by radioimmunoassay. The results are 
the mean + SEM of t r ip l icate determinations of three d i f ferent  flasks, A t  the en 
of incubation th,e 6 number of Y - I  and SA7-Y- I  ceils per flask was 1.8 _+ 0,1 . 10 ° 
and 2.1 + 0.2.  10 respectively. 
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fluorescence. Given the relat ive low sensit ivity of this method, we measure 20~- 

dihydroprogesterone by radioimmunoassay. The results (Table 2) confirm the very 

low steroid secretion by SA7-YI cells, although there was a three fold increase 

after stimulation by ACTH, cholera toxin and dibutyryl cycl ic AMP. On the other 

hand, the st imulatory e f fec t  of both ACTH and cholera toxin on cycl ic AMP 

production was even greater on SAT-Y1 cells than on Y- I  cells, indicating that low 

production of steroids by SAT=Y1 cells was not related to any alterat ion of the 

receptor-adenylate complex nor to an increase of phosphodiesterase act iv i ty  in 

transformed cells. Indeed, the results depicted on Table 3 clearly demonstrate 

that adenylate cyclase act iv i ty  of SA7-YI cells was similar to that of Y- I  cells. 

TABLE 3 

A d e n y l a t e  c y d a s e  a c t i v i t y  a s s o c i a t e d  w i t h  p l a s m a  m e m b r a n e s  o f  Y - I  and  SA-7  

c y c l i c  AMP - p m o l e s / m i n / m g  p r o t e i n  

A C T H  G p p ( N H ) p  A C T H  NaP" 

10-6M 10-SM + G p p ( N H ) p  I0  mM 

80 + I0  130 + 12 376 + 24 240 + 18 

84 + 7 145 + 15 3~0 + 28 210 + 20 

Y - I  18 + 4 

S A T - Y - I  16 + 3 

The f i rst  step which might have been modified af ter  cycl ic AMP formation 

is the act iv i ty  of cycl ic AMP-dependent protein kinase. Figure I shows that basal 

protein kinase act iv i ty  as well as the Km of the enzyme for cycl ic AMP were 

similar in SAT-YI and in Y- I  cells. 
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Fixture I. Cycl ic AMP-dependent 
protein kinase in cytosol of Y - I  
( ) and SAT-Y1 ( ) cells. Protein 
kinase act iv i ty  was measured in the 
presence of increasing concentra- 
tions of cycl ic AMP. The results 
are the mean of t r ip l icate determi- 
nations. 
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l i e t l d m l i s ~  o [  [ 'TC] ~ o L  In V-I  ce l l s  the  major  m e t a b o l i t e s  of choles -  

te ro l  were 20~=dihydroprogesterone and l l[~=hydroxy-20c~=dihydroprogesterone 

(Table/4), conf i rming the  da ta  of Pierson (18) and Kowal (13, 17). Moreover  ACTH 

increases  the conversion of cho les te ro l  to  both me tabo l i t e s .  On the other  hand, no 

s igni f icant  r ad ioac t iv i ty  could be found corresponding to  e i ther  20c~-dihydro- or 

l l[3=hydroxy-20c~=dihydroprogesterone a f t e r  incubat ion of SA=7 cel ls .  The major  

s te ro id  i so la ted  was 20a=dihydropregnenolone whose product ion was increased  by 

ACTH, and whose presence  could explain the  small  amount  of s teroid  measured  

using 20~-dihydroproges terone  an t i se rum (Table 1). The c r o s s - r e a c t i v i t y  of 20cz= 

dihydropregnenolone for this ant ibody is about  500 t imes  lower than tha t  of 20cx= 

d ihydroproges te rone  (da ta  not shown). 

TABLE # 

Metabolism of [I/Ic] cholesterol by Y-I and SA-7 cells. % of radioactivity 

V - I  SA7-Y-I1 
Control ACTH Cont ro l  - ACTH 

Choles te ro l  51 ; 50 /40 ; /4/4 62 ; 57 5/4 ; 52 

P r ~ l o n e  0 .05  ; 0.0/4 0 .05 ; 0.0/4 0 .03  ; 0 .02  0 .03  ; 0 .02  

P roges t e rone  0.2/4 ; 0 .19  0 .16  ; 0 .19  < 0.001 < 0.001 

200t-dihydro- 
progesterone 5./4 ; 5 .5  6.7  ; 7 .8  < 0.001 < 0.001 

20ot-dihydro- 
pregnenolone  0 .12  ; 0.1/4 0 .10  ; 0.11 18 ; 21 31 ; 3/4 

l l l3 -hydroxy-20ct -  16.3 ; 15.5 37 ; 35 < 0.001 < 0.001 
dihydroprogesterone 
Cells were preincubated with medium containing [I/4C] cholesterol (0.5 ~Ci/ml) 
f o~/436 h. Then the medium was removed and discarded. Fresh medium containing 
[ ~ cholesterol was added and incubation continued for 2/4 h. At  the end of the 
incubation the medium was removed a,rl~ 4 saved for analysis (control).-, Fresh 
medium with the same concentration of ~ C]  cholesterol plus ACTH (10- 'M)  was 
added. Af ter  2/4 h the medium was removed and analysed (ACTH). The data 
represent the values obtained from two di f ferent llasks~ At  the en~ of incubation 
the number of Y- I  and SA-7 cells per flask were/4.9.  I0 v and 6 .  I0 respectively. 

Ue  o"-mo  r'4C]¢og ero . Pregnenolone was 
metabol i sed  by Y-1 cel ls  very rapidly (Fig. 2), so tha t  a t  2 h only 1 96 r ema ined  

unmetabol ized .  At  this t ime  the  major  m e t a b o l i t e  was 20a-d ihydroproges te rone  

which represented about 40 %, while progesterone and l l[5-hydroxy-20c~-dihydro- 

progesterone represented about I0 %. Thereafter,  both progesterone and 20c~- 

dihydroprogesterone decreased, while I l[~-hydroxy-20c~-dihydr opr ogest er one 
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increased progressively. At 24 h this steroid represents about 70 % of the 

pregnenolone added. At any t ime 20a-dihydropregnenolone represents no more 

than 0.2 96 of the total  radioactivity. 
Pregnenolone was metabolized slowly in SA-7 ceils as compared to Y- I  

cells. The major metaboli te  isolated was 20a-dihydropregnenolone, which repre- 

sented about 70 96 of the total  radioactivity at  the end of the incubation. At no 

t ime could ~/~C [ labeled progesterone, 20a-dihydroprogesterone or l l[~-hydroxy- 

20a-dihydroprogesterone be detected. 

metabol ism of r"C] pregnenolone 

SAT- ¥-1 Y-I 

2 , e s 2, i i i i 2~ 
time (h) t ime (h) 

Figure2.  Time course metabolism of [l#c[p~/~gnenolone by Y.! (rig ht)_~and 
SA7-Y-I (left) cells. Cells were incubated with ( q pregnenolone ~1.b x iv L~j 
and at  indicated times an aliquot was taken. The steroids were purified and 
isolated as described under Methods. Pregnenolone ( ), progesterone ( ), 20a- 
dihydroprogesterone ( ), l l[~-hydroxy-20a-dihydroprogesterone ( ) and 20a- 
dihydropregnenolone ( ). The results are expressed as 96 of the total radioactivity 
in the extracts  and represent the mean of duplicate determinations from two 
different flasks. At .~e end of incubation the number of Y-I and SA7-Y-I  cells 
per flask was 3.9 x I0 and 4.2 x I0 respectively. 

The metabolism of [14C I progesterone by Y-I cells was also very rapid 

(Fig. 3). Initially the major metaboli te was 20a-dihydroprogesterone but thereafter  

this steroid decreased and at  the end of incubation the main steroid was 115- 

hydroxy-2Oa-dihydroprogesterone. Likewise, SA-7 ceils metabolised progesterone 

very rapidly, but only 20a-dihydroprogesterone could be identified during the first  

few hours. Between 2 and 3 hours this compound represented about 40 96 of the 

total  radioactivity. However at the end of the 2t~ hr incubation it  represented only 

3 96 of the total radioactivity. 
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In no instance, either with Y- I  or SA-7 ceils) did the sum of radioact ivi ty 

of all metabolites identi f ied reach the I00 96 of radioact iv i ty that was in the 

init ial extract) indicating that l~C-progesterone was also metabollsed into other 

unknown steroids. At  24 hours one compound (compound c in fig. 3) less polar than 

20~-dihydroprogesterone on solvent system B was present in the extracts of both 

Y- I  and SA-7 mediums. At  this step of puri f icat ion compound c represented 5 and 

20 96 of the total radioact iv i ty for Y- I  and SA-7 respectively. 

metabolism of [14C l-progesterone 

i . .  

2 4 6 8 24 2 4 6 8 24 

Time (h) Time (h) 

Figure 3. Time course metabolism of [ 14C~ pr, ggesterone by Y- I  (r ight)~nd SA- 
7-Y-I  ( left) cells. Cells were incubated with EI~C] progesterone (2 .  10-OM) and 
at indicated times an aliquot was taken. The steroids were purif ied and isolated as 
described under Methods. Progesterone ( ), 20c~-dihydroprogesterone ( ), 1113- 
hydroxy-20cx-dihydroprogesterone ( ). The results are expressed as % of the total 
radioact ivi ty in the init ial extract  and represent the mean of duplicate 
detemmination of two di f ferent flasks. At  ~he end of incubation the number of Y- I  
and SAT-Y-I cells per flask was 3.1 x I0 and 3.2 x 10 respectively, a, c, x, y 
and z represented unidentif ied metabolltes (see text). 

In the same paper chromatography, a compound (compound a in Fig. 3) 

more polar than 20c~-dihydroprogesterone was detected in the extracts from SA-7 

cells only and represented about I0 96 of the total radioact ivi ty.  

Likewise, fol lowing paper chromatography in solvent system C, three 

compounds (called x, y and z in Fig. 3) all more polar than l l~-hydroxy-20cz- 

dihydroprogesterone were detected in the 24 h extract  from SA-7 cells medium, 

but not in that from Y- I  cells. They represented 28, 12 and 17 96 of the total 

radioact iv i ty respectively. 

None of the above steroids has been ident i f ied but i t  can be said that they 

are neither I l~3-hydroxyprogesterone nor I l-keto-20c~-dihydroprogesterone. 
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DISCUSSION 

The main steroidogenic pathway in Y-1 c e l l s  has been i d e n t i f i e d  as f o l l o w s  : 

cholesterol ÷ pregnenolone ÷ progesterone ÷ 20a-dihydroprogesterone ÷ ll[~- 

hydroxy-20ct-dihydroprogesterone (I3, 17) I8)9 the last two compounds being the 

major steroids secreted by these cells. Our results confirm this sequence and also 

show that in Y-I  ceils like in normal adrenal cells the rate limiting step in 

steroidogenesis is the conversion of cholesterol to pregnenolone and that this step 

is accelerated by acute stimulation with ACTH. 

The simian virus transformed Y-I  ceils did not produce significant amounts 

of f luorimetrically measurable steroids either under basal conditions or after 

ACTH stimulation. This apparent insensitivity to the hormone was not due to an 

alteration of the hormone receptor similar to that described in some mutants of 

Y-I  ceils (19) and human adrenocortical tumors (20), since ACTH stimulated 

cAMP production in both broken and intact cells and since dibutyryl cyclic AMP 

was unable to stimulate steroidogenesis. An alteration of cyclic AMP dependent 

protein kinase (21, 22) is also unlikely to be responsible for the steroidogenic 

refractoriness to ACTH, cholera toxin and dibutyryl cyclic AMP as the in vitro 

activity of this enzyme was similar in Y-I  and in 5A7-YI cells. Thus an alteration 

of the steroidogenic pathway seemed the most likely explanation for the apparent 

steroidogenic refractoriness and this hypothesis was confirmed by studying the 

metabolism of labelled steroids. 

In preliminary experiment we have found that after preincubation for 36 h 

of Y- I  cells with 14C-cholesterol in the medium, as indicated under Methods) the 

specific activity of total cellular cholesterol (ester plus unconjugated forms) was 

similar to that of secreted 20c~-dihydroprogesterone and l l[~-hydroxy-20c~- 

dihydroprogesterone, indicating uniform labelling of all endogenous cholesterol 

pools. Moreover) the specific activity of cellular cholesterol) after 36h 

preincubation with 14C-cholesterol) was almost identical in Y-I  (32100 _+ 

2000 cpm/~g) than in SAT-Y-1 (34200 + 2900 cpm/~g) suggesting that the uptake of 

cholesterol was similar in both cell lines. Therefore, the experiments described in 

table 3 were performed at steady state equilibrium and express the ability of the 

cells to cleave the side chain of cholesterol. Taking in consideration that the 

number of SAT-Y-I  cells was higher than that of Y-I cells) the cytochrome P450 

cholesterol side chain cleavage activity of the former was lower (about 20 %) than 

that of Y - I  cells. However) the stimulation of the metabolism of cholesterol by 

ACTH was similar in both cell lines. In the medium from SA7-¥- I  cells rio A/~=3 , 
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ketosteroids could be identified, suggesting a loss of 35-hydroxysteroid dehydro- 

genase activity in these cells. This was confirmed by the lack of conversion of 

14C-pregnenolone to A4-3-ketosteroids isomerase. Indeed, the main metabolite of 

pregnenolone was 20a-dihydropregnenolone. The metabolism rate of pregnenolone 

in SA7-Y- I  cells was slower than in Y- l ,  while tha t  of progesterone was similar. 

This might suggest tha t  the affini ty and/or the Vmax of 20-ketosteroid 20a- 

reductase is higher for progesterone than for pregnenolone. 

The second main al terat ion in the steroidogenic pathway of SA7-YI is an 

apparent  loss of I l[3-hydroxylase act ivi ty,  since no I I[~-hydroxyl derivatives could 

be isolated af ter  incubation with either cholesterol,  pregnenolone or progesterone.  

In normal adrenal ceils 3[3-hydroxysteroid dehydrogenase/ isomerase is 

located in both mitochondria and microsomes (23) while l I[~-hydroxylase is 

exclusively located in mitochondria.  The mechanism by which the viral t rans-  

formation produced this loss of both enzymat ic  act ivi t ies  is unknown but it should 

be noted that  in some human adrenocort ical  carcinomas secret ing high levels of 

steroids there  is a decrease in the act ivi ty  of both enzymes  (2% 2Ji). It is also 

interesting to note tha t  an increase of mitochondrial DNA synthesis has been 

found in chick embryo fibroblasts t ransformed by Rous sarcoma virus (26). 

Whether or not this increase is present in SA7-Y-I ceils and what  the relations 

are, if any, with the al terat ion described in the present paper require fur ther  

studies. 
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