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Hyperlipidemia in hepatic MED1 deficient mice in response
to fasting
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Abstract: MEDL1 is a key transcription co-activator subunit of the Mediator complex that is essential for RNA polymerase
I1-dependent transcription. MED1 functions as a co-activator for PPARs and other nuclear receptors and transcription factors, and
plays an important role in lipid metabolism. To examine how MED1 might affect plasma lipids, plasma triglyceride, cholesterol
levels, and lipoprotein profiles, were measured in MED12-" mice fasted for 24, 48 and 72 hours. Histological changes in liver
sections from MED12-" mice after 72 hours of fasting were also examined using H&E staining. There was no fat accumulation in
livers of MED1*"" mice compared to MED1"" and PPARa " control mice after 72 hours of fasting. Compared with MED1""
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mice, plasma triglycerides in MED1*" mice were significantly increased after 24, 48 and 72 hours of fasting, and plasma
cholesterol was significantly increased after 48 and 72 hours of fasting. Lipoprotein profiles were similar in fed MED1"" and

MED1*" mice. However, very low density lipoprotein (VLDL) was significantly increased in MED

12V mice after 24 hours of

fasting. We conclude that, hyperlipidemia in MED1*"" mice in response to fasting is due to the accumulation of VLDL, which
suggests that MED1 plays a pivotal role in the regulation of plasma triglyceride and cholesterol levels.
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¥ LB ES &P, A 600 uL B : &5 - %
i (25:24:1, VIVIV), 7EFEIK 430 10 min,
13 000 r/min &> 10 min, /NCKEFH DNA [ L3S
BEH—EH, A 1mL100% LEEITHE DNA, #
B 5min, 13 000 r/min &.0> 10 min, Z=# 1§,
JMA 1 mL 70% B4, 13 000 r/min .0 5 min,
NOFERL Y, CE 10 min, SRJE A 100~200 pl
MK, ERBCE 2~3h & H.
1.3.2 PCR E&H NI

20 uL PCR WA FR : KB AIRZEIK 15.0 uL .
PCR 2 M 2.0 uL. 2.5 mmol/L dNTPs 0.4 puL .
25 mmol/L MgCl,0.8 uL. &K 4] DNA 0.8 puL.
25 pmol/L 37514 0.4 uL. 25 umol/L FiiF5 ¥
0.4 uL, 5U/uL Taqg DNA AR 0.2 L. 514751
W1, I &F: 95 °C 3min; 94°C 30s, 55 C
30 min, 72 °C 455, 30 1ME¥; 72 °C 10 min, 4 °C
10 min, PCR P24 0.8 % B s A 5E e i PR K61

x1 ERBLEFERA PCRIIY
Table1 PCR primers used in genotype identification

Primer name Primer sequence (5'-3')
TCCATCTGACCTGCTGGATGATAA
GGGTGTGACCCCATAATT
AGGTGTAGAGAAGGCACTCAGC

CTAATCGCCATCTTCCAGCAGG

Loxp Forward
Loxp Reverse
Cre Forward
Cre Reverse

1.4 REHAK

AU AE 60 CHLAR 45 15 min JBLkE, %A
Ja, BT H 2K 20 min, 100% £ B 3 min, 3.3%1d
AAbE (FPEERCH]) 1 h SR, BT 100% L1 3 min,
90% L. 1% 3 min, 80% £ W 3 min, ZEM/K bk 3
X (3 min/ik), PBS A (0.01%, pH 7.4) nhik 3
W @Bminfik). ZJ5, VIR 2% 51 (1% BSA
Beiil) Hf4 4 h, MEDLHLK (1: 200 k) W&o
o 52K, HIPBS Mk, M4 E 1h, Bui,
£ Vectastain ABC if5fl (5 mL PBS H 4l A 17
A R B W) H PBS e, A ABC IXFIFF 1 h,
PBS ik, #XJ5, H DABIAH| (2.25 mL 7&18K,
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0.25 mL DAB JE#ZE i, 2 1% DAB, 11 H,0,)
M 15~30s. Fri ), Sr IR A K &k
K. G, 80% L 3 min, 90% £ % 3 min,
100% .5 3 min, —H 7 5~10 min; # A .
15 SEEfE= PCR

iz TRIzol 5 (Invitrogen A7) M/ BT
2 HCE RNA, i SuperScript™ 111 %5 —%% cDNA
HARSGE (Invitrogen A F)) #4755 5% . ABI 7300
(Applied Biosystem A ) & 4rizfT Q-PCR, &M
ME 3R, 18 S IRNATERNS:, SLitiE &
PCR Wi 1A% : 2x SYBR Green Master Mix 7.5 uL,
b RS54 (100 pmol) 4% 0.3 uL (FestEs | ¥y
5| I3 2), cDNA 2.0 pL, %b ddH,0 Z SR 15 L,
Fi 5t PCR P21 th i th 2k o3 Hr , i3 AR CfE
W, B X=274COR I S A R kAR Ak

x2 Q-PCR#RMIIM
Table 2 Specific primers for Q-PCR

Primer name Primer sequence (5'-3")
MED1Forward GAGACTCCGCCCACTTACCTG
MED1Reverse GGACACACTTCAAACTGGAGG
18S Forward AAACGGCTACCACATCCAAG
18S Reverse CCTCCAATGGATCCTCGTTA

1.6 FHAZE-FL (H&E) sk

Hl—/NHFFIEALIZ, 22 4% 2R EEHE 24 h
o, WA 4 am PIR. FEDLR O B
THZR (1) 5min, —HZE (1) 5min, ZHZK (1)
5 min, 100% Z [ 3 min, 95 Z /% 3 min, 80% £ [
3 min, ZEM/KMYE 3 ming FRARFE YL 3 min, H
Kk 2~3 ming EhR L FESr 4k 10s; HRK wfk
3 min; 0.2% & /KB 10s, HEKMHBE 3 min;
LY 30s, bAoAk AEN], Bl 80% & B
3 min, 95% £ 3 min, 100% Z & (1) 3 min,
100% £ B (1) 3 min, —HZ 5min, & A,
1.7 M H M =HEF0 A8 E & A9 E

SR IS a2 HH S R AT A L R
Sr e RE A H L N R AL R g R R R
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0.03% & g U ZBRF1 0.02% AN LA 0.4 mL/min
1) S B M o FPLC Y 158 %) H- 7ok — 1 AR R T s 1 1)
MESIW 1.7,
19 HFHitEHHR

SEEE O E R R (X +s) FRom, RH
SPSS11.5 Ziit/r#rik - H () One-way ANOVA 17
J7 22 AT AL S AR K, BN B 3 25805 (LSD)
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MY RIETIRE, ARSI EME T MEDL JFIERE 5
P B BB | 4 g A ) B A S AR i T i
i EHE TE R , A C57BL/6 /N BURH = A i A B,
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MED1M i, —2k >k MED1*™ ., UIFUNRER
FLH 4] DNA M#EHR, Cre il loxP 4514, #17 PCR
PB4, 4r 9455 401 bp (& 1A) A1 1.8 kb (K 1B) Y
Fr Bt 1.8 kb Fr BRI H /N BRI HEA 2 4 loxP
7 5,401 bp Ji BACR i %8 H i) /1N U2 Crre BHAE(+),
MED1 5:PH € # il , B MED12MY B (&1 1A, 2. 4.
5. 9 1 10), Cre BIME(-) YA xtiE4l, B MED1™™
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Fig. 1 Identification of MED1"" and MED1*-" mice. (A)
PCR Genotyping of MED1" and MED1*"" mice using Cre
primer. (B) PCR Genotyping of MED1"" and MED1-" mice
using loxP primer. (C) Immunohistochemical localization of
MED1 in MED1"" mice. (D) Immunohistochemical localization
of MED1 in MED1*"" mice. Arrows in C point to MED1
positive cells. Arrows in D point to an occasional large MED1
positive residual hepatocytes that escaped Cre-mediated
excision of MED1 floxed alleles. (E) Q-PCR analysis to confirm
the expression of MED1. Total RNA was extracted from two
individual of MED1"™ or MED1*" mice. Data from three
independent Q-PCR determinations are expressed as X + s.
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ik albumin J& 31 F, NI AN BEJS 3l Cre 3k E4h,
FATERIM T MEDL (3R /KF- . S 2E & PCR 43
PriEsz, 5 MEDLIM AR, MED1*Y flH MED1
mRNA FKik# A%, IEW MED1 A% (K 1E).
DA BSOS S T MEDLAYY Al
MEleI/fI LF_L:LO
2.2 EZERET MEDIMY RN Hm=FE5FnAE
EEHAS
221 EEFESMT

AERAT, MEDLYY SURFBE P ig i R 1 421k
AEJ7 3SR . 1 PPARe ™ RUZE K2 AT, T
JIR 05 R SR AL T R 10T B2 1 B o 4 R M T8, e
LI, FA1E T PPARa . MED1™ I MED1%-Y
RUIFIEIIE 528k . KIIAE £ 72 h, PPARa ™ R
JEREAE R, Bifa Kk 1, KA 7 B AR I 4 i e
SR (B 2A. 2D). #Hf, MED1™" BUITIE

2 PPARa™". MED1"#1 MED1*"" REFREHIFL S
T

Fig. 2 Gross and histological change in liver of PPARa ",
MED1"™ and MED1*-" mice after 72 hours of fasting. (A)
Liver photograph of PPARa™ mouse. (B) Liver photograph of
MED1™" mouse. (C) Liver photograph of MED1*"" mouse. (D)
Liver sections stained with H&E from PPARa " mouse. (E)
Liver sections stained with H&E from MED1"" mouse. F. Liver
sections stained with H&E from MED1*"" mouse.
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Bierie, IO (K 2B, 2E), MED1*"Y [
JFRER 25 5 MEDL™M™ UG RIEL, H&E H o 7w JLHF
LT JChR T HERR (Bl 2C. 2F).
222 LPEFST

T U A SR Il = R A i, X
MED1"" FiI MED12"" Fl43 25 €2 0. 24, 48, 72h,
IR AM o TSR R, EHRAT, MEDLM
A MEDIAMY i 3% 3k = P 0 AR [ B K P J6 B
£S5, (B, @24, 48, 72h )5, 5 MED1"™ [
M, MEDL*"Y B 2% bl =ik w3 7t (&
3A). 51T 48, 72 hJ5, MEDI™ I 3% fH [ i &
wEWHE T (K 3B).

B
301 oMEp1m - .
0 24 48 7
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B3 MEDI"“'"WRmMEHM=FMBEREBEEEZHS

Fig. 3 Level of plasma triglyceride and cholesterol
remarkably elevated in MED1%-" mouse after time-course
fasting. (A) Level of triglyceride in MED1™" and MED1%-"
mouse after 0, 24, 48, and 72 hours of fasting. (B) Level of
cholesterol in MED1™" and MED1*"" mouse after 0, 24, 48,
and 72 hours of fasting (n=7; *P<0.05; **P<0.01).
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Fig. 4 Deficiency of hepatic MED1 causes accumulation of triglyceride associated VLDL. Lipoproteins were separated from 200 uL
of pooled mouse plasma samples (n=7 for each genotype) by FPLC. (A) the concentration of triglyceride in each eluted fraction is
indicated on the y axis in MED1"" and MED1*"" mouse under normal condition. (B) the concentration of triglyceride in each eluted
fraction is indicated on the y axis in MED1"" and MED1*"" mouse in response to 24 hours of fasting.
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Fig. 5 Deficiency of hepatic MED1 causes accumulation of cholesterol associated VLDL. Lipoproteins were separated from 200 pL
of pooled mouse plasma samples (n=7 for each genotype) by FPLC. (A) the concentration of cholesterol in each eluted fraction is
indicated on the y axis in MED1"" and MED1%"" mouse under normal condition. (B) the concentration of cholesterol in each eluted
fraction is indicated on the y axis in MED1™" and MED1*"" mouse in response to 24 hours of fasting.
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6 ZERAT MEDI'Y R % 4 5 A5 M Ay 45 2 [
Fig. 6 Model to illustrate the regulatory role of MED1 in
hyperlipidemia under fasting. During fasting, triglycerides
stored in adipose tissue are hydrolyzed to free fatty acids and
mobilized into plasma to reach liver. Triglyceride and
cholesterol are assembled into VLDL particles for secretion into
blood. Triglyceride and cholesterol associated with VLDL are
significantly elevated in hepatic deficient MED1 mice. Thus,
hyperlipidemia is taken place in MED1*" mice. However,
reasons for accumulation of VLDL are still unclear.
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