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Abstract — Both glycerol-phosphate acyltransferase (GPAT) and 7.2 kb mRNAs were present at
the highest level in liver. Glycerol-phosphate acyltransferase and 7.2 kb mRNA levels increased
dramatically when fasted mice were refed a high carbohydrate diet. In mature 3T3-L1 adipocytes,
insulin increased hoth glycerol-phosphate acyltransferase and 7.2 kb mRNA levels 2.6 to 3-fold
while dibutyryl cAMP decreased mRNA levels by 50% and 80%, respectively. These results indicate
positive regulation by insulin and negative regulation by dibutyryl cAMP of both glycerol-phosphate

acyltransferase and 7.2 kb mRNA.
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Fig. 1. Tissue distribution of GPAT and 7.2 kb mRNA.
Poly {(A°) RNA (4 pg) was subjected to denaturing aga-
rose gel electrophoresis, blotted to nitrocellulose and pro-
bed with *P-labeled pGPAT or p7.2

7.2 kb

Kor. ] Appl. Microbiol. Biotechnol.

saElofr =3k 5uge] HAIE pGPAT =& p72ef

&7 hybridizingell 2]3le] =3 Ele} ] 77 nitrocellulose

filterel] A= grk1l).
4zt

oF

=

Fig. 1)l 4]9} 7o} 68kb =Z7|E 7}Z GPAT
mRNAE Al%}, 28, =3 7F 59 AlEz2e &aj
= 7o) aEledth GPAT mRNA 5%+ 7F %
Aol e o FA FEAlsheE ¥} oF 2u) HE
Fed L olfi= 2342 mRNAw w241
Aol A TebrEEe] ALRE AMFAE 22N Pol
A 7]w) 7ol inducibility2] z}e]el| 2Jske Ze 2 A
E34= 2

AMRLHo A2l GPATSE 7.2 kb mRNAS| l&zlof|
olst =H
7b z2]9] GPAT2} mRNA % ulg] oh2lz A
ool A Aukale] gy ek g3Eg FAE
f’é%@i} FAo 2 Z7kEc) 2ol el 9%
2kb mRNA2] f%7} <7} @absigi o, Aj7le]
rgl 845 72kb mRNA 5= GPAT mRNA %

B} 27 %ﬂﬂmQGQZ)‘“VWJ”F |8}

abggl ZbE lEde Q}EPE o]213F mRNAE¢]

e "ﬁ“]ﬁ‘iﬁ o2 ofAxIc}. GPAT gene
70

60-
50-
40 -
304

Fold Increase in mRNA Level

0 2 4 6 8 10 12 14 16
Time ¢h)

Fig. 2. Time course of induction of mouse liver GPAT
and 7.2 kb mRNA by fasting/refeeding,
Poly (A") RNA prepared trom livers of mice fasted 48 h
and then refed a fat-free, high carbohydrate diet for the
time indicated were used in Northern blot analysis for
GPAT () and 72kb mRNA (+), as described in Fig. 1.
Autoradiograms were quantitated by densitometric scan-

ning and data normalized to values obtained for fasted
animals.
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Table 1. Effect of insulin on steady-state mRNA levels and transcription rates for glycerol-phosphate acyltransferase
(GPAT) and 7.2kb mRNA in streptozotocin-diabetic mouse liver*

mRNA Level Transcription Rate’
Time (h) GPAT 72 kb Time (h) GPAT 7.2kb Actin
0 10 1.0 0 1.0 1.0 1.0
6 223 18.2 2 6.3 5.8 1.3
6 Control 1.5 1.0

*Poly (A"} RNA or whole nuclei were isolated from livers of streptozotocin-diabetic mice prior to and after insulin
administration. Data were normalized to values obtained before insulin treatment and are presented as fold-increases.
“Poly (A"} RNA was resolved on denaturing agarose gels, Northern-blotted, probed with pGPAT or p7.2, and autoradio-

grams scanned densi.ometrically.

"Run-on transcription and hybridization with pGPAT, p7.2 and pAM-91 (actin) were carried out as described in “Mate-

rials and Methods'.
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Fig. 3. Relative levels of GPAT and 7.2 kb mRNA during
differentiation of 3T3-L1 preadipocytes.

Poly (A") RNA prepared from confluent preadipocytes
(day 0) and from developing adipocytes following treat-
ment with 1-methyl 3-isobutylxanthine and dexametha-
sone were used in Northern blot analysis for GPAT (L)
and 7.2kb (+) mRNA, as described in Fig. 1. Autoradio-
grams were quantitated by densitometric scanning and
data normalized to values obtained for day 0.
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Fig. 4. Effects of insulin and cAMP on GPAT and 7.2 kb
mRNA levels in 3T3-L1 adipocytes.

3T3-L1 cells were differentiated as in Fig. 3 and cultured
in serum-free medium 24 h prior to treatment of insulin
or dibutyryl cAMF plus theophylline, Poly (A ) RNA was
prepared and Northern blot analysis were carried out
as described in Fig. 1. Autoradiograms were quantitated
by densitometric scanning and data normalized to values
obtamned for control cells without treatment. Results for
GPAT and 7.2 kb mRNA represent the mean of duplicate

determmations from a single experiment.
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