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ABSTRACT

To investigate the effects of dietary protein on gene expression for lipogenic enzymes, the
mRNA inductions were examined after feeding various protein (fat-free) diets to fasted rats.
By feeding a carbohydrate diet (without protein), the transcriptional rate, mRNA concentra-
tion and enzyme induction of acetyl-CoA carboxylase were similarly increased to the levels
in the carbohydrate/protein diet. It appears that protein-feeding is not necessary to induce
acetyl-CoA carboxylase. In the animals the transcriptional rates and mRNA concentration of
malic enzyme were increased to the levels in the carbohydrate/protein diet, whereas the
enzyme induction was increased only to 60%. Protein appears to contribute to an increase in
the translation of malic enzyme. Both carbohydrate and protein were required to induce fatty
acid synthase and glucose-6-phosphate dehydrogenase, primarily at the transcription. The
mRNA inductions of these enzymes were significantly lower in the zein and gluten groups than
in the casein group. Supplement of lysine and tryptophan to zein, the mRNA inductions were
significantly increased. Thus, it may be possible that Lys and Trp are involved in fatty acid
synthase and glucose-6-phosphate dehydrogenase inductions before the translation. Nutr. Sci.
Soy Protein, Jpn. 11, 35-38, 1990.

EEE COIEEOSRIIE & LT cfibh 52,
T OEEEM BB O G H D, FFOIEIHEER
1%, ¥4 acetyl-CoA carboxylase (ACC) =X b,
acetyl-CoA 7% malonyl-CoA 2AEHEh, RiZ
fatty acid synthase (FAS) =X b B4 [EEA &
I hb, ~oRrlER NADPH 2% glucose-6-
phosphate dehydrogenase (G6PDH) % malic
enzyme (ME) X o T E B, Thb—EHOE

K= ABEREFTESSEE Vol 11(1990)

FIIE R S BUREE R & iTh, MERLOEER LY
ORPFMLFR I N TE L0, BETFLV L ToRSIT
ERHEVHLLTERV, ThERL2TSHEMNT
FAEZ, Thb 4 2DBFRTXTODNA R r—=
v 7L, BEFREORISEEAHEL 5,

—7F, ThbDlEEMARREROFEN IS LT V
KRG EOEW I ABDERIC X b h €S VLR
ABLYERETL, Mk, Fryvs7v ey r

35



BHETTHELREL, BTRE LYY, FoBHE
BART 5 e DI S EIIARER RO mRNA U~
ST B RERAREOEEY T,

X B F &

538k Wistar /T v M % 2 AR IR, &
EFSEEYRE LY, EEEE X6 KHEKE,
mRNA B X16KEHK I, BEREEOBEIER 3 A
BELTfT- 7
BRIEMEDRIE

HF+rE2o%—1+105,000g EEEZHEVT malic
enzyme (EC 1.1.1.40) 1ZOchoa®® & T, glucose-
6-phosphate dehydrogenase (EC 1.1.1.49) % Glock
YD FH T, fatty acid synthase 1% Hsu 5905k
THIZE L, acetyl-CoA carboxylase (EC6.4.1.2)
1% Nakanishi 90} 10 mM citrate TR AEYE
PRE LI ThbOBREE T XCT immuno-
chemical titration & X Y BEREDOIRBIC s 2 E L HE
RLThs,
mRNA OEE

LAEBE L7 v FFX D Chirgwin 70 FET
mRNA %55 L, formamide QLB CEM X ¥, 20 ug
% nylon filter CEE L7z, P T </ L% cDNA
% Fi\u~T dot-blot hybridization 1= X » mRNA &
YEELIY,
BREREDRIE

EEREORE L ZOFRITE L LT Lamers H?
DFEIZ L -7, # (30 units at 260 nm) %100-200
#Ci © [a-*P) UTP & & %< incubate L, 5=

Ehtc RNA #HiH L7, “h#i cDNA #EELK
filter & hybridize ¥4, PE¥H autoradiography %
T\~ densitometer THIZE L 72,

R EE

RS v SR BEEOEIABRTYEE LR
ACC, FAS, ME, G6PDH DEE#E, mRNA &,
BEREE Y ADE Y B URETSER 2RSS LIk
EHB Ltz Fig. 1 Itk Lizhy, ACCIEH O LD A
BT, BEEHE, mRNA &, BRFEC\ 75 T T
B+7ABRERLVSAZETER LKL, Likds
T ACC DFEIIEE DA DB THES Tl AEE
OERYVLEL L WEIRE IR, £ ME X
mRNA F CHBEEOLDEBERCHEE + - AHRHD
VA ETERL, HABEOBIUIERRCLE
FEHREEhi, LiL, G6PDH & FAS ®» mRNA
LEROBFHIBEEOADER TRAST K ELT, ¥
BLlABBEOEBENNBHETH T, £ LT GEPDH
BEEL D T ABKREEDES, BRECAABROKEY
fBOBER L D 5 TR T T EATRBE I s,

Figs. 2-4 i@ FAS, G6PDH © mRNA B & #KH
BT AREAAOBOEEY R L, ACCDFE
BRARELAABC L AHEY ST v0THB LI,
ME T/ mRNA B VTFholAHE T ENL:
N, BRFEIIXECAA, €1V, IATVTEM
-7z, FAS & G6PDH X mRNA B ERFENZ
IFEB L, WY ALBECED .

Kiz, BREEHRT I/ BEHILAVEDED 2 ~
LES R LI, K5Iz Met, €4 vic Lys, 7'

\E N\

\ \

%1. \E

\ N\
Acetyl-Co Fatty acid  Malic enzyme
carboxylase synthase

Fig. 1.

Relative values in feeding carbohydrate/

carbohydrate-protein.

36

KEABEREFFTSSEE Vol 11(1990)



Enzyme

e

=
]

Fold change
<
o
|l

Casein Fish Soy Zein Gluten
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2.0
mRNA 1.75
Enzyme

\

Fold change
(=)
A
T

Casein Fish  Soy Zein Gluten

e Thr *WRELTLERRDRLL LRI -
7onT, $IB7 3 7 BEYd 5 —2@E LT, Lys, Trp
O#E T G6PDH & FAS » mRNA EXFER LR
Ltz &b, Lys, Trp R hbOMRORERE
7> mRNA OREEA b0 % L T AHFIUR
it (Figs.5, 6)o Fiz Met 12 T DEMMARD
NINZEBH TR - T2,

Uk, 73 7BRY IR AR RER OBEEE
mRNA OZEW I b DS % T 5 e
REE i,

X 73

1) Iritani, N., Nagashima, K., Fukuda, H., Kat-
surada, A. and Tanaka, T. (1986) : Effects of

mRNA
Enzyme
\
1.0

[

)

=)

<

G

5 0.5

©

=

Casein Fish Soy Zein Gluten
Fig. 4. Effects of protein sources on the enzyme

and mRNA levels of fatty acid synthetase.

mRNA

Fig. 3. Effects of protein sources on the enzyme
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