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247 B R A M R I, KO Roé @05 ¢4 UCPI . PGC1. PRDM16(A% &5 i 47 & L B A & Cyt ¢
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Allele Deficiency of CTRP6 Affects the Browning of
White Adipose Tissue in Mice

Kong Weili', Huang Xin'*, Xu Ke'?, Ji Miao'?, Li Yuan', Lu Hailun', Li Shihui', Wu Wenjing'*, Zhang Jin'*
("College of Biological Chemical Sciences and Engineering, Jiaxing University, Jiaxing 314000, China;
*College of Agronomy and Biotechnology, Hebei Normal University of Science & Technology, Qinhuangdao 066000, China)

Abstract The C1g/TNF-related protein 6 (CTRP6) is an adipokine, which plays an important role in lip-
ids metabolism of animals. Previously we reported that knockdown of CTRP6 via intraperitoneal injection of the
CTRP6-shRNA lentivirus protected mice from diet-induced obesity. This study aimed to confirm the involvement of
CTRP6 in body weight and browning of white adipose tissue with CTRP6"~ mice (KO mice) under cold exposure.
In KO mice, CTRP6 mRNA expression was significantly downregulated to the level of that of wild type mice (WT
mice). Then 4-week old male KO mice were randomly divided into two groups (5 mice/group), cold exposure group
(4 °C) and room temperature group (25 °C). The body weight and fat weight of mice were measured after the cold
stimulation for 6 weeks. Compared with WT mice, the body weight and white fat weight of KO mice decreased sig-

nificantly in both cold exposure group and room temperature group, whereas the weight of brown fat increased sig-
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nificantly. Additionally, the brown fat markers, such as UCPI, PRDM16 and PGClo were found to be upregulated in

the white and brown adipose tissue of the WT mice. Mechanistically, CTRP6 knockout also upregulated expression of
mitochondrial metabolic factors NRF1, TFAM and Cyt c. The results suggested that CTRP6 knockout could inhibit

white adipose tissue accumulation and promote browning of white adipose tissue. Therefore, this research established

foundation to reveal CTRP6 physiological functions, which provides a theoretical reference for the treatment of human

obesity and related metabolic diseases.
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Table 1 The primer sequences and parameters used for Real-time qPCR

S AT S5 74K /N (bp)
Gene Accession number Primer sequence Production length (bp)
CTRP6 DQ002399.1 S: CAG GGA AGC CAG GCA AGA AT 159
A: GGAAGT TCT CGC TGC TGT GC
UCPI NM_009463.3 S: GGC ATT CAG AGG CAAATCAGC T 151
A: CAATGA ACA CTG CCA CAC CTC
PGCla NM_008904.2 S: AGC CGT GAC CAC TGA CAA CGA G 168
A: GCT GCATGG TTC TGA GTG CTAAG
PRDM16 NM_027504.3 S: CGGAAG AGC GTGAGT ACA AAT G 133
A: TCC GTGAACACCTTGACACAGT
Cyt ¢ NM_007808.4 S: AAATCT CCA CGG TCT GTT CG 187
A: TGC CCTTTC TCC CTTCTT C
NRFI AF098077.1 S: GCA CCT TTG GAG AAT GTG GT 157
A: GGG TCATTT TGT CCA CAG AGA
TFAM NM_009360.4 S: GTC GCATCC CCT CGT CTATC 197
A: TTC TGG TAG CTC CCT CCA CA
p-actin NM_007393.5 S: GGA CTT CGA GCA GGA GAT GG 138

A: AGG AAG GAG GGC TGG AAG AG
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Fig.1 Identification of CTRP6 knockout mice
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*P<0.05, **P<0.01 compared with 25 °C WT group.
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Fig.2 Morphology, body weight and food intake of CTRP6 knockout mice
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Fig.3 Weight of fat tissue in the CTRP6 knockout mice
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4 °C WT group; *P<0.05, **P<0.01 compared with 25 °C WT group.
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Fig.4 Insulin sensitivity, glucose tolerance, and TG in CTRP6 knockout mice



2024
Subcut fat Vi 1 fat B fat
(A) ;3 ubcutaneous far mwr (B) . isceral fa ©) 0. rown fai
W KO
*
s * = 5 3 — 5 151
S 21 3 3
N N N
L K2 R 104 %
. Iy Py —
O 4 O O
S SRt S 54
0 0 0+
25°C 4°C 25°C 4°C 25°C 4°C
(D) (E) , (F)
20, Subcutaneous fat Visceral fat Brown fat
15 25
* k3
s * s J—— =
g 13 3 T 20 xs
L 1o 3
3104 3 3B
3] 3] 3]
O G — & 10
<5 < s
5
0 0J 0
25°C 4°C 25°C 4°C 25°C 4°C
(G) Subcutaneous fat (H) Visceral fat (I) Brown fat
3 sk 204 1501
S = 15 * £
8] Y] ) 3 ol
2 3 < 1001
S S S
= 3 104 =
2 S 3
= g sl S 501
il - T
0- 0- — 0 g .
25°C 4°C 25°C 4°C 25°C 4°C

M CTRP6SG, 15 I8 br 7% 3 I UCPI(A~C). PRDMI16(D~F)MPGCla(G~I) mRNATE 52 F JIi i «

*#P<(.01, SWTALLE

PR U T 07 R A €5 15 U5 P B s . #P<0.05,

The expression of UCPI (A-C), PRDM16 (D-F) and PGCla (G-I) in subcutaneous fat, visceral fat and brown fat were detected. *P<0.05, **P<0.01

compared with WT group.

&5 CTRP6EEEG/NR M EIERPIEERSEENRIE

Fig.5 Expression of brown fat marker genes in adipose tissue of CTRP6 knockout mice
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Fig.6 Expression of mitochondrial marker genes in adipose tissue of CTRP6 knockout mice
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