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WRFH A — B 225 o TR DK JRBER T ] S TR 1T U (EAE SREBP1e-KO /N iE A Tt
BR ERA G2 5 TEE Y AT B AR BN, SREBP 1e-KO /) [ 18 (14 BRAH 14 )& ( Rikenella)
FEDE B2 2500 (P<0. 05) |, [R] NIz I BT K Reg3y A% % 45285 1 Occludin 35 R T, &5
NEACHH GBI 425 B X SREBP 1e {2 B/ BU 38 TR 22 AR , 0D BT T Ja A XS 1 B2 KK, vl RE 5 1
G R EEEE

[X#8i"A] SREBPlc; il HF; 16S xDNA W7 ; A% ; i 18 Bt b

[REESES] Q939.121; R-332; R394.1 [ X#fFREM] A

Effects of sterol regulatory element binding protein 1c deficiency on gut microbial

composition in mice
LIU Bingyao, YANG Hang, ZHENG Hongting, LIAO Xiaoyu Department of Endocrinology, Second Affiliated
Hospital, Army Medical University ( Third Military Medical University) , Chongqing, 400037, China

[ Abstract ] Objective To investigate the effects of sterol regulatory element binding protein lc
(SREBPI1c) deficiency on the intestinal microbiota in mice. Methods SREBP1c¢ knockout (SREBP1¢-KO)
mice were used as research objects, and the feces of homozygous SREBP1¢-KO mice and wild-type littermates
(WT) were collected. Subsequently, the fecal genomic DNA was analyzed by 16S rDNA sequencing. The
differences of gut microbial composition between the SREBP1¢-KO and WT mice were detected and compared
using species taxonomy analysis, diversity index analysis, cluster analysis, and principal component analysis
(PCA). Moreover, the discrepancies of liver lipid anabolism and intestinal barrier were also investigated
between the 2 groups. Results Under conventional feeding, SREBP1c knockout had no significant effect on
the body weight and total cholesterol (TC) content in the liver of mice, but notably decreased the content of
triglyceride (TG ) in the liver. o diversity index ( Sobs index) analysis showed that the gut microbiota
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diversity of SREBP1c-KO mice was greatly lower than that of the WT counterparts ( P<0.01), and PCA
analysis indicated that the gut microbial composition was different between the 2 groups of mice. At the
phylum level, the ratio of Firmicutes to Bacteroides presented an upward trend in the intestine of SREBP1c-
KO mice, but there was no statistical difference. At the genus level, as compared with the WT group, the
relative abundance of Rikenella was significantly reduced in SREBP1¢-KO mice (P<0.05). Additionally, the
expression levels of intestinal barrier associated genes Reg3vy and Occludin were obviously down-regulated in
SREBP1¢-KO mice. Conclusion

reduces the diversity of intestinal microbiota and the relative abundance of Rikenella in mice, which may be

The deletion of SREBP1c, an important regulator of lipid metabolism,
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related to the weakening of intestinal barrier.
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SEPERZ I SIA -, A4 = b SREBP SE 5, 75 Jig T 5 g,
TR R A B [R5 TR 4E G 8 Le(sterol
regulatory element binding protein 1c, SREBP1c) & T
B A B B VR 422, e s 2 MR M R A H il =
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L AR, SREBP Le /N BUBS I8 B AE 45 44 A5 1 -
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Bf AR AN B ZEAE, LA S 168 fDNA I I3, 43 B
SREBP 1c K& AT 2k Xof /) B0 1 BT A E 28548 B 5200
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L1 Zg)hRE%5ET
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HRBERIR A e B B W B 4%, e 4% 1 U
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CSTBL/6 /N 3K T VL IR S 28 2 FR A W B A BR A
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15 SREBP1c 4fi &4 % (SREBP1¢™~, SREBP1c¢-KO)
FIEFA: %1 (SREBP1c™*, SREBP1c-WT)

/NERIEPR S <R ] B B 4% PCR G & ( Bimake,
Cat:B40015) PRt 46 /N R AL 24H DNA (PCR 473,
TH AT B L UK S e /N RR R B, B E S-SR 57-
ATCGGCGCGGAAGCTGGGGTAGCGTCT-3"; SR2: 5'-
TCTCCAGATTTATGCAGGTCATAAATAGTAC-3"; SR3:
5'-GCTCAGTTCGAGGTGCTGTTTCTG-3', PCR JZ Ji {&
Z:DNA 1 pL,3#4t 1 wL,2X M-PCRIEA ¥ 10 pL,
H,0 8 L, 3k 20 wL; PCR i F2J%: 95 °C i 45 ¢
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35 MEAEL
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ZH 20 RNA 4 I 5 5L PR 2 3546 I - >k A RNAiso
Plus (7] ( Takara, Cat: 9109) $2 BURCHE A9/ BUTFIE 4
Z1 RNA , i 177 NanoDrop2000 ( Thermo Fisher Scientific,
USA) K RNA ¥ B2, B 1 g RNA %% 5% 4 ¢cDNA
(PrimeScript™ RT reagent Kit, Cat: RRO47A) , 3% %%
& PCR(TB GreenR Premix FEx Taq, Cat; RR820A)
KM EER ik, PCR ROW AR :95 CHUZSE 3 min,
95 CASPE 10 5,57 CiB 'k 30 5,72 C ZEfH 15 5,40 4~
PEFREL PRSI 05 | ) 7 4 L 1

*£1 5|HF5
R EE7)E2]
|3 GAACAGACACTGGCCGAGAT
SREBP1c !
Tl TCAGGAGAGTTGGACCTG
S F3#7 AAGTTGCCCGAGTCAGAGAA
) Tl GACCGCTTGGGTAATCCATA
et F3#7 CGAAGGGCTTACATTGCCTA
T GGATGTTCCCTCTGTTTGGA
ol F 37 TGTCTCGGTGTGTGTCGGAGT
’ Tl TGTACCACTACCTGCCTGCATG
F# GGCAACTTCACCTCACAT
Reg3p
T TGGGAATGGAGTAACAATG
s i CAAGATGTCCTGAGGGC
e,
“r Tl CCATCTTCACGTAGCAGC
i CTGCCTGCACGATGTCT
Occludin
T GAGTGTTCAGCCCAGTCAA
Jo -3 TCAGCAGCAACAGAACCA

T GTAGCACCATCCGCCTT

1.4  JFRE A Hd = 85 (triglyceride, TG) | % = B B2
(total cholesterol, TC) &~& 4 M|

T = TR L ] A0 SR T R A A ) AR
PTG (Cat: A110-1-1, AL11-1-1) . H5ERH
RIPA 2 i ( LR = RAEWHEARA R LA, Cat:
PO013B) 24 s 42 i /N BT 2H 24, T 12 000 1/min
B0 20 min M 2.5 L EVEME] 250 pl &I, 1R
27,37 CHEE 10 min, FHEFHRAL (510 nm) ki) 2% FL K
JGIE . AR I E R T BCA il & ( B =K
HEYHARA R/, Cat: PO012)
1.5 165 rDNA 2l 5

/NEREEEREAS Y 16S rDNA WPy b SE 5 £ W)
BEARHCA R AR SR . BAERAED IR

LA ZH DNA $2 50, 4715 DNA J& {8 g ik N 40
DNA $2HCR FH 158 DNA #2307 & (Omega Bio-tek,
USA) ., DNA ¥ & 3 73 NanoDrop 2000 il %€, I+ ) FH
1% By fEWEBES B VKR AE A JE I 2H DNA Ji s, £HX)
AT 16S rDNA B V3-V4 528 KA R 519
341F ( 5'-ACTCCTACGGGRSGCAGCAG-3") , 806R (5'-
GGACTACVVGGGTATCTAATC-3') ,#47 PCR( GeneAmp
9700, ABI, USA) ¥ #4. PCR T B {k %:4 pL 5x
FastPfu ZZ Py .2 L 2. 5 mmol/L dNTPs, | RNii#5|4)
(5 pmol/L) £ 0. 8 wl.0. 4 pL FastPfu DNA & Jiff
(TransGen, China) , 1 10 ng J&[F 21 DNA, 3L 20 ulL 2
MAARZ . PCR FWAEHI LA R AR :95 CHUZEE 3 min;
95 CAs1E 30 5,55 CiE k 30 5,72 CEfH 45 5,27 4~
PEER; FeJ5 1 72 “CHE 10 min, B PMEAFZIRLL EAE
FPifAT 3 ANEK, Al —FEA R PCR P HR & J5 it
2% By REWEBEIE B VKA , I ] AxyPrep DNA BEJi ]
Weiatii) & (Axygen, USA) [l 2lifk PCR 74 ; feJm ok
F QuantiFluor™-ST % {4 9% Yt & & & 4t ( Promega,
USA) Xf 4l fL iy PCR 7= ¥y AT R I o 2, =22 Jim B B 1y
TR R

SCPERFE P df 5 PCR K Tllumina 453K 77 41
w2 B #p X 3 45 ¥ ( TruSeqTM DNA Sample Prep
Kit, Hlumina, USA) ; {57 FI&E 5 a1 i i) & D0 K 1T 1
PCR ¥),2 % BEREAE B iR i 5 >R F & S AL Ak i 4
LR PCR =4, A8 A BgE DNA iy Be, B P 1
VYEFE Tlumina MiSeq 46 58 il
1.6 5 HIEHH

Miseq 0777531 1) J52 4 Bt 16 SR 4 17 51 1Y B 5
KRBATHHE , [RIIX P 51 ot & i AT B4 A g . AR
P bR 2 X FEAS J5 , 5T 0 28 424 51T (operational
taxonomic unit, OTU) XM FEAFEAT Y I 7325 0t 22
BEFE 15 8O0 B . 5K 40 BF . 14 40 07  principal
component analysis, PCA)%¢; 3L T/p2RH(ER A
I3IKF b AR B R KA 3R/ RS
EFEAR TP AR E S5 I GE i o0 A s B S T8 Bk o #r
FOELRE I, %) SREBP1c BF2E 7R 1202 w5 0 9 28 /s B
FEAEA AORETE A AT 22 57 2 2 PEAS 36 (Student” s
¢ K)o
1.7 53t oM

K SPSS 21. 0 g AT Ge it 3 A, i s BER
x+s Foon, 4L 22 8] b #53% A Student”’ s ¢ ¥ 56, P<0. 05
hERAGIE L
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= 1.0
500 bp— <Z):
250 bp— = 0.54
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FEKF;C; SREBP1c-WT F= SREBP1c-KO /s RAKE o3z ; D F 2 / RATLL LR P B A A AKX 0 B 20 A5 L ) 49 K ik

KPR E: s RAFE TG, TC &-F 4

WT. 54 248 ;KO 8R40 ;a: P<0. 05,5 WT 48k 4%, Student’ s

1 SREBP1c-KO /NRAFRERE R & B A (n =5, x+5)
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L
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A A

wT

KO

A K Shannon-Wiener W1 4% ;B: #40/ A B @@ £ OUT K- BB 54 WT. 5 AM 4 KO 3k

B 2 UE#EZ Shannon-Wiener g2 fFERE (n=5)
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JET OUT JKF- SR FIZE R 20 A P AL/ RO T8 7
A OUT % & K B 25 09 AH L%, W & 2B JiF 7,
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b 260 4, (5 OUT £4) 80.5 %, o ZFREMEHT R
I, SREBP1c-KO £ Shannon #5804 FIr %4k , Sobs 5%k
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= w
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BUVIIE N Reg3+y Fl Occludin ik /K114 2 2 FAK (14
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2.0 HWT
KO
I 154
|
W
Z 101
=
:Zf a
= 0.5 2
04

Reg3 Reg3y  Occludin 70-1

WT. % 4 A 28, KO: girh28;a: P<0.05, 5 WT 2411t 45,

Student’ s t 4%

6 NRHEREHXERRERM(n=5, xxs) Kk
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3 g
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FE N AR IR 5 Z A B R 25455 Al el 1d 52
Wi gy 3 B2 R B B AR 1 7 2R, B 5 R e
BERR QS . TEFRA TR AL R BF S, & BLRRH 25
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B N RS S TE A1 KSF s DPP-4i g s
F14 3 A T 1o 2 TR R AR 20 B B, T 3 O IR
WEVEF IR 2> SRR S T R
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B2y DPP-4i Ss A a4 A

FRIKE WS AMEN R fid T B B P R dxs
[ B R 2 RA — s S K RERE
SRR T MYD8S b/ Bl 3 N 2 Fh ZH LN 29 R EL
FFER AR AFDRE =5 B2 58 28 B s ZEAR AT, 29 IR FUAF I 3 28
SATAE TR AR AT RE S S A K. A
FEE IR T SREBP Le B[R 2 X0 /) Bl 38 1 40
B B, k5 R LN BUXS B, FRATT R B
SREBP Le mBR/INUATE RHERT o Z2REMERRAR, J5ERE
I8N 5. 23 %, UFF T 1080 5. 34 %, 38 SREBP1c
SENBRRAE—E R FR2m 1/ SR o 18 R A2 1 2
Jio SREBP1c Jefe gt FFME AR 5 A= A GBIl 42 2,
PR FASN (ACCI SCD1 S57E )i W5 Az il ad B vh & 4%
SRR s P IR A T & B, SREBP Le
PR N IE 141210 FASN K& SCD1 [k , AH N i)
JEF PR = R 1 e B 3 AR, SR 1T SREBP 1e 3k 7K
S 0 A 5 M I P PR 5 e DT 25 M g T R AR AL A
FFE—2BARTT

BEEDTSERITRA , T8 BN TE 32 22 18] A AH H.AE
PP BOR L I . 1 TP R KK X 1E
A W) ZE R A AT 7 A — S R, T 3 TR A S AR
T AT R e T A TR 2 TR KK | B PR WL i
S5, N2 AR, SARA TR R T
2 BUWE PR ) R 250 TT , H OB ZH 73 /N B RT3 J
TR, BRI I ST IR A A B i
FENR WA, [R] i 3 1 9] G e o 2B AH ORI, B3
TR CIE IR, il R GENE SR 4™ o Bt
B B, W3 R AR AR T I A 32 DNA HEAR (B A 20
B A RNA H R g

I3 M T R AR AR 45 g 2 B 00 1 T AR i A, e s
GV R RS A IR N R i S O LR 13
Lo JTHBIFTE A B 32 20 A e TE B2 Y 3 e 8 I
Wi ( Akkermansia muciniphila) , A 1 WL R R
[ BRI B, I F R S 5 T — R 25 — BB
(BRI > o ARS8 AE A7) 40 2K F B w4171
BB TR 2 AT T 22 0 A, KB SREBP1e-KO /)y
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