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Research Advances in Structure and Function of Complement
Clq/Tumor Necrosis Factor-Related Protein 6
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Abstract CTRP6 (complement C1lg/tumor necrosis factor-related protein 6) is an adipokine with high ho-
mology to adiponectin. It is widely expressed in various tissues of the human body. CTRP6 normally exerts its bio-
logical function in the form of a homotrimer. Studies have shown that CTRP6 plays an important regulatory role in
various physiological and pathological processes such as lipid metabolism, obesity, diabetes, inflammation, tumor
and fibrosis. In addition, CTRP6 also has certain application prospects in agricultural animal breeding. This article
will provide a comprehensive review of the structural characteristics, expression regulation and main biological
functions of CTRP6, which will provide references for further research of CTRP6.
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FE &5 R 380R 1A 5 4 MACER (1 C 1L q R 1) C-uity BOIR 45
MR, Hod C-ImEOR G Wi 5z A A 5 e
FEYIF O, Uk H AT, CTRPE IR O & R I
15 H 5 (CTRP1~CTRP15), ‘E A 175 A HES P AL
REFE R RS, R BIMESE. mEish A N 26
(1) B & [F R CTRPE A &1 B AR L S 5L 1R 7 41 B
CTRPsTENUVAMR Y . 20 PR B A T,
HE R e m RAESZRAR, HEd PR
PR H B R FEL,

CTRP6/E CTRPFE EH H B A2 —. 20065,
CHANG I F- 4R AR P IR 03 25 1 1 32 ik R i
B, CTRPO AR YA 5 73 25 7 HeL a4t i o & il iy
T, BEAEHPLEIAH. 20084, WONGZ:& B
CTRPOAAAET/INR Al A, i H AR/ BRI G 5
HElhE Rk, TR Y], CTRP6Z 5 T IR

R FERERE. BEIRAR . KGE. MR, “F4efbsz
PR BRI AR, AL B LE R 45 CTRP6 H R ILLL
Kt e, DU A — PR % CTRPO I AN
DREFAVE B S5 i %

1 CTRPORIZEH). RIES D
1.1 CTRPGHIZEHIHEFIE

A~ JEFI/IN BT ) CTRP6O S s 3k R AH 5415 12
WK, Horh, NCTRP64wISIE RN T Yetih22q12.3,
F R4 3 089 bp, LH IMMNE T, Wi 278 NE FE
R, A 2E i, W 1A~ . CTRP6S il
(19 5 F A ABA A 2 23.8%, Fm R4 5 R 2= 24,
FE U =R AAETE(ENB), =Rk T it
N-uity 2 B Z BR IR I A T 10 iR st — DA
Wriv SR E S, B 1T IR RS R RSN, CTRP6IL

#1 TERFECTRP6HBEEEER

Table 1 Information of CTRP6-encoding gene from different sources

SR IR 7 HIAH /%

CTRP6 5 YetafRAL HRE4K AET f; b ;E Amino acid sequence similarity /%
umber o

CTRP6 source ~ Chromosomal location Full length  Exon . . A b INER

amino acids

Homo sapiens Sus scrofa Mus musculus

Homo sapiens ~ 22q12.3 3089 9 278 100.0 68.0 64.8
Sus scrofa 5 1049 3 267 68.0 100.0 70.5
Mus musculus 15El 2443 6 265 64.8 70.5 100.0

- Signal | Variable :
peptide region

1 46 97

" Collagen-like region =

—

138 —

Monomer

(B)

Trimer
A: CTRP6 IR [ 4514; B: CTRP6 = JRARHILEH; C: CTRPOFRAREE I A = 4E 4 A1 254«
A: domain structure of CTRP6 monomeric protein; B: homotrimeric structure of CTRP6; C: three-dimensional structural model of the CTRP6 globular

domain.

©

Ell CTRP6HIZEHREE
Fig.1 Structural overview of CTRP6
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ATLLS CTRPUE R IE = AR 7. DUFRECER BRI 45
P32 18] 45 1) R (PDB ID: 6U66) % CTRP6 1k
AR R IEAT FYR L, B 1CAT L, CTRPOEKAR
GRS IR B AR G A N B A A I = R Ak, oA
FAREE RO BT B4k, WFFRM , CTRP6/EH
BFETEERRE L. BRI, BRI S BT RE, X
A R ) R IERA EEFEH . WONG
5 U ok R AL R AR 7 %)) (Asn-X-Ser/Thr) 73 T K
L, CTRPOAFLE AN 7 I N-WE A A7 £, A,
£ CTRPO I I JF A 45 #4938 4 24 Gly-X-Lys-Gly-
Glu(Asp)/7 41, A B B nT B 2 B 8 i . YIN
U RN, CTRPOH I 1SN L AR 4T E TR
F4 B R N B R A AT R
1.2 CTRP6HIRIES 537

N CTRP6] 2 RIE T HRHALMBE, W51
B ONAE B B FPRE . HE . TR RN ek
T EHICTRP6 mRNAZKT-fe % P g s A2
N HE W ) CRTPOFR A KT 5 B R )i B HR % (body
mass index, BMI) 2 IEAHZ<, S5I1EH ABEAILL, AERE
B3 M T LU CRTPO I ZRIE W 2 i AR Rk R
%2 PN ERBAE B A KB AE KT & (theumatoid
arthritis, RA) & ¥ IfiL 7%t CTRP6/K T i TR A,
L RA B T A P CTRPO Y IA B TH 214,

CTRPOTE/N R A RIE S N MR, 7R
B OOREL LA K. i Bl B2 R
i Rk . WONGEE THE 5T R I, 76 LB /N A0
RETR w5/ R, CTRP6IW A K T34 B,
11 4% Bl T LT 1 /0 BRURE i 41 249 CTRP6 3R
5. BEFTE R I CTRP6I R IE 2P ERIAH M, HEPE
/INBR AR I CTRPOFR TE 7K T EL A /N B R 5157 R4,
CTRP6LE IMLIF H 171 & (2925 kDa)/h &K EH
1435 (2138 kDa), [Klt, CTRP6/E /iR IA KL
AT Re I T B BN T,

2 CTRP65 AR
2.1 CTRP6SRERE RAR MMM X &R

I JhE 388 A2 FR AR N T AR R 2 el B O
FERG, HfE A R ) —FOIRAS, B AR O
RS (7 S LS NN 54PN b ()7 e
P, AEPE B M5 H CTRPO/K -2 35 = T d R
N, 1 B CTRP6/KT- 5 S JHE BE . K% AR
HAMEE ., AT, HM =8, 2585 mpE.

TREIM R B RE R R 2 IEA M, LEIZ I
RIL, CTRPOE AL NFE P AN B2 i 197 e v (1 5=
KR B, HHRIEKFSBMIZIEMHER. 311
SEHG R, LE8JA WS ALK/ B A CTRP6 [ 21k 7K1
2 e T RS TR /N B Y, T A v I R 7R 0 BE R /DS B
g P 200 A A 1 A 35 55 4 4R B R, CTRP6 R K 7K
PHEZEETIEFEREHN, ML EWFRE RN,
CTRPOMIRIE b1 5 AR 1) S AR A7 8 0K [ AH 5%
PE.

J 7 44 B 53 A4 R g o AR 5 R IR 1) R A 5 )
FE. BFFERIL, FIH RNAFI A ROR CTRP6 ]
DAFIHI3T3-L1 G W 4l B i 204k, TR, @R CTRPO ]
DL B bn G JE K (PPARy.  C/EBPa) (3615 7K,
TRt HR AR A OB JE M (ATGL TGH)[HFRIE, M
TV /0 4T P i 25 10, CTRPOANU X fig s 41 it
HAEREEER, UM R R A (ke 4
FIVE o %F BOULZE I C2C 12 58 & B, CTRP6A
ASCAT DA o 5 AMPKCIE % 5 )l JULEH 0 P A A R
A AR U7 i LT DL T AdipoR 1/ERK/PPARY/S
530 B R 4% VLN I S g U B SR 7T R
B, FE5F CTRP6-shRNATS H5 ik 1Ak 9 CTRP63R %
o, NERAE R IR I SRR I AR E B K BAR T
XTHEEH, - FHLHIBE AR B, SR CTRP6RE i 1 s
CHE bR EFE K (PGCla. UCPHFIEAKT, BOE
p38 MAPK{E S iE i, #i# Hedgehog( 5@ %, #EiM
Tt/ AR AR I 0 it — BRI H CTRP6RS
B /N RS ZRAE FE R IH, PRI/ SRR A CTRPO 1A
AP AT N R BRI R R AR
“RRfafr 720, Kk, CTRP6REME 2 18 17 4H a3 A%,
FRGRARCHS AR ERE TR IR 8 W T A%,
HET AR A 00 A A (FE12) o

JiR & F DU TR AN P B B R UK R,
B0 AR RSO B B B I R, A2 2 B KE SRR
(type 2 diabetes mellitus, T2DM )& A 457 1 3 2
e DA S AR E R E S 15780,
il B 2 HCHUAE S AR P 05 s 2Rk ok il sy . [
LTI B e 5 2 RO AR B 7R T A I
SR . IGAREAER A, B = AP, AR R
%2451 (impaired glucose tolerant, IGT) I T2DM & 3%
HIIECTRPO/K P51 1E % AR, 1 HT2DM & 1)
If7E CTRPOZKAL IGT 8.4 B iy, HHIGT] L, 7ER IR
o4 BT 1 S 2 PR 110, CTRPOVR Bt i, 1t
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AdipoRl / \\‘
\b - 38 MAPK

Increase
proliferation \

/ sz, il
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Gene expressmn
PPARyt C/EBPo1
ATGL | TGH |

\ Fatty acid
oxidation

N PGClay UCPL »

[

Increase
adipogenesis
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adipogenesis

—: WS T 3EIER; 1 RIS L, | RIETA.

—: direct stimulatory modification; T: direct inhibitory modification; 1: up-regulated expression; |: down-regulated expression.
E2 CTRP6SRERNM. BEAFMAIXR
Fig.2 Relationship between CTRP6 and lipid metabolism and adipogenesis

BICTRP6Z: 5 ik &% 2 HLPURTRE R 5 1k 222, LEI
S VORI H CTRP6 H 2H 25 [ Ab BE R 24 1 3T3-L1 IR
SR, KBRS 0 R A AR A I 2 R I P R 2 R
LI 325 BRI, 17T L4 R v R 5 2 SRR 1) A e PR £ 7K
PR N RN SRR, iR IA CTRP6I /M
SRR T 2 2 b ARt FR AL /K 22 T B& A, RS &
PRI E SRR R 3 T . A, CTRP6I1ER K
AT DL 5 i 107 2H 23 ik 5 2 0 0 Akel R AL, I3

0 A JE 2HL 23 A T I 2 I ) R A R R 1O, FLME
25 RORIE 5t R B, CTRPOFA BRI A] DAHRE i HLAK i 5

RGBT 52 Pk dhah, A EPR 2 G oy
MTHEFCIE R I, CTRP6 7 17841 R 95 (type 1 diabetes
mellitus, TIDM)¥) 5y B K 231, ftkm] WL, CTRP6
VB —Fh I 107 20 B R 1, mT DA B 5 e e &) 2% Uk
PE, 5 RGP R AR B VIR G, T BLAERE IR 1
KA RIEFREEBEZNERN. L EERER
1 CTRP6 5 g S ARG A 5L TR I &, 410461
CTRP6HFRIE K1) g AU PR o (Wi pR g Al
JEJRESE ) VB ST B AR I 77 2R
2.2 CTRP65SRKIEMHEXETR

SE AT AR 2H 23 52 3 e 4 R T (A
TGS B IS AR 0 — DA A8 R A = () AR
R AR, 408 25 -10(interleukin-10, IL-10)/&
— Pl AR AR A LR T, BT A R ) R
L, E 98RE AR L S i FE R AEREHLAR AR S 2
F R, CTRP6E CTRPO6ERIR 45 #4135 (globular do-

main of CTRP6, gCTRP6) 1] LU it i ERK /238 %
S EMEGN R FIAIL-10, Kk, CTRP6H] REAE AE
A R kS 3 B A AR,
RAZ—MZ R Z B & R, LCHTIRE
RONFFRHE, HRIIFE 5 AMA R GBS A7 1E
FYEE R P, MURAYAMAZS U258 % B, CTRP61E
RA T (13 R4t i v SR8 e 7 3 3, FLifil CTRP6
AP T HEARE, 75 RAZN RS HH B 7776 CTRP6
FILATP TSR o ik — P8I 1 8 CTRP6RL R
INERFIEEFE RN SRR I, 587 AE /N BRAH L, bR/
BREXS IR 5 8 5 3 N R 8 5 R AR R PR D1
2%, ™ BB ;T DR BRUPR 51 8 P2 E
FEEEART B AR /N ER 5 1) G128 /DN BRUBEZRY PR OG5
A5 CTRPOH 4H 85 (1 F] LA BA YT IR 12, X 3
VE FIALHIIE 7T s, CTRPO AT LA RIMA ) 55 35 B i
AR, HE R R AE R, Bk, CTRP6 FIE A #MAS%
IS 51 PRI 9 8 RE M 00078 PR P E YR I L s 1
CHIZ: PSIZE W 70 CTRP 6N i I JE 5 1L 8 Y
B ThRe e FH I R B, 78 B M v i e K BRASE 28
(spontaneous hypertension rat, SHR)[J IfiLi% F CTRP6
K25 R B, I K 9K 2 1(angiotensin 11, Ang
). c-Jx % & [ (c-reactive protein, CRP)FI P
#-1(endothelin-1, ET-1)7K1- & 2 F+ =, HorhAng 1172
S0 AT L A R AR SE R B R R RN R
IECTRP6IF 78 = B, CTRP6 1] LA IR 25 2% fiff Ang 115
FEC PR v I NI A R SE, BRNBIE ST R I, CTRP6
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5k

I8 IE 1 ERK /245 5 38 2 (0 80E A S 44
R 166 B W 00 52 44K y(peroxisome proliferator-acti-
vated receptor y, PPARY) )31 DLSZEUN ML P 7 46
HEATIR AT, SUNSERIREFT AL B, miR-29b B 4% #E ]
I CTRP6, N imiR-29b 1] 4 JISHR ILi% # CTRP6
i, ARSIk 4e s, FEKILE Ang IIFIET-17KF,
T ks> I A8 A B2 98 ) R A

AL, WANGEEPORIEFT R I, £ NSO B4
i 221K CTRP6, 1 PARBF AR R S 400K 4 (particu-
late matter, PM)i%5 5 [ € %8 41 Jfd [Kl §~ IL-1B  1L-6471
IL-8%5 ()43, I AMPKAE ‘Sl %, MR EEPMi%
SHIRIERN . ZHUO% PURE 5T T x , 341 CTRP6
(215, nl LA /)N B340 JE I B 4 B o 98 RE B
TR, P 2 0E S B, a3 1T AR BN ks A
AR . LIS BAAE FL R B, CTRPOIE AT LA i 41 1
RhoA/Rock/PTENIE %, i PI3K/AKUE 5 18 2% LAk
A2 ok S 1L/ PR 5 3 ) R

DL b5 B4R, CTRPOX U 22 48 M AH e
AR IR, HE G LY, CTRP6
FEFELCTR P KR RAEH o NERE S8 EARE
RIERREE, MRS, NENT A 250 Wh it 7
ZIRRHTZ 52 G VNS ORE, 3175 K & Fh
P9 . CTRPOS L2 Z VIAH K, CTRPGFR 7]
DA S 2 PG /) B LV AR 48 400 i R ek e S B D

“F o(tumor necrosis factor-o, TNF-o))Fl BAZ 41 i &1L
5 M 1(monocyte chemotactic protein 1, MCP-1)J7K
B fER AR RFEIIE LT, CTRPGEFR /N RG240 21
ER A gD, R3S 9 0 s SAR A 7K PR 7
UESE, MRS INEE 2H CTRPO AR [ 43 I 2 36 i B 41
fiRAW264.73A [ TNF-a7KF.  [Klit, CTRP6H] LA
BHEAEH T E R, 58 hnfe R 4n K7 1 R &,
B 4T BUIORE B R AE 1Y AR T AR DI A R,
CTRP6HE R Bk 2 7T LLZZ i i 22 B (lipopolysaccharide,
LPS) 75 5 (1) 5 W 40 (1) S 9ORE S B, HmT g ad i
Y42 TNF-a )R 15K 77 NF-«BfE 5@ % . fE2 %
I ELZEAE T, CTRP6IHE T 0 Akt/NF-kBH I 1
TNF-0.. IL-6FICRPHZIE &, RAF(E A AE I, #8
W PR 0 A A v, CTRP6WE Akt/NF-kBit
%, 3T A 3t i 14 4 (reactive oxygen species, ROS)/™
AL RORE RN A AL T (extracellular matrix, ECM)
IR R,

25 b FriR, CTRP6-5 MUK 28 hE s B 25 VAR G, RE
A T A G PR 5 TA L AR MA 55 RO
o ERK /23 #5577 ORI LB R (B13A), th
]38 I EOE Akt/NF-«BI#E B« 75 302 2 4 i K1
ik 7 ik B R AR (B 3B). Ak, el A
CTRPOXT 2 E S8 () 2 L, 9 98 0 I B 2R 4%
18 IR T, A R kAT IR A BT

(A) B)
AMBK,,  ERKIZ ‘
Alternative
pathway of — == ‘
complement <\;,,/’©© - . O Q
activation IL-1p IL-6 IL-8 T
NF-a IL-6 CRP
Angll ETI
4 \

Anti-inflammatory

A: CTRP6HT K M {5 Sl #%; B: CTRPOIE 4 A (5 Sl % .

Pro-inflammatory

A: CTRPG6 anti-inflammatory related signal pathway; B: CTRP6 pro-inflammatory related signal pathway.

El3 CTRP6SKIERIRF
Fig.3 Relationship between CTRP6 and inflammation
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2.3 CTRP65BhIE

Bl A R R AW g &, S R
W R R IR T =, X B2 NS Rt
BT BRI, BFFUR B, CTRPF RAENTE . &5
87 0 it s 55 2 o e R P A A AN g v R P A
YEFBT, Jok, CTRPOAENMIE H /E 51 17
2RV, HEZ MR R mERE, 5 T
ARG, 1T, 228, FTEEEGER).

A4 ffuj& (hepatocellular carcinoma, HCC) /2 #it
O R SR R M T RO B A SRV ] A A B
OO — AN BRI I 042 e Pk % . TAKEU-
CHIZ: B¥F7¢ & B, CTRP6/E HCCAL A 1314 L
W, HCCHH M HepG2 1) e MRS H S50 3R B, i RIA
CTRP6 1] LAY/ #% 45 Hep G241 ff H (1) v g i i 5 341
FEX IR AL . WANZEPIF7E 87k, CTRP6/EHCC 4L
ZIFTHCCHH i % Hep3BH (1R 1A & B Wil i T o5 41
ZURNIE 40 R L02, T Hep3BH CTRP6[1IFKIA
AP A AT AR A0 e v 1, S4B T, IE e %
i Hep3BZH ML I F AR 28R )T TSR, AktfE
538 B ) B T HE HCC A g I A A 1 A ik e
[P B30, P ER CTRPOFF(IK T Hep3BAH AL
oAt BERR ALK, ET ] T Akt(S 538 B R
WEPY. PR, CTRP6 AT Al i 0 AktE 5 IE g S 5
HCCt g,

Jits Jet 2 4 THE S48 o AH G BE T 1) d i L R A
2 — B, FEF TCGAFI Oncomine B4 22 i 43 BT &
P CTRP6AE i flitsi ik B2 ik, 1 H. CTRP6 K &

RS e (SR N R S S N i 37113
I, miR-184H1 miR-29a-3pn] LA#E[a] CTRP6, F T iff
CTRP6 ) FAK 7K, DT A1 i) s i s 248 L ) 464 5
TEBARZ2 WS, /KPR B, @ik CTRP6
J& , RN R ASAOIIEAE . iR IR 2808 1152 3
) 040, BRI SR IR R I, TP CTRP6 IR IA
AT ) e AR RS A b R ) AR, T R
CTRP6II 2 LA 3k g A= K s R U WL 7R
W], T4t CTRP6)5 , MEK A ERK (KRR 1L 32 2401,
T MEK A ERK A& MAPKAE 538 % H 1 OB R+, &
TR AL 52 BR 2 0 MAPKAE 538 B A 05, M
T T it g (100 3 Ji R 7 % S 7t A7 R YT 4 1402, DA
& RN, CTRP6R] Re i@ I 17 MAPKAS 5 18 %
R b i P a2

QUZEMIRI 5 % M, CTRP6AE B e 4 4 b iy ik
KPR BT IE R B 414, R CTRPOAY AT DL %
KB 20 M AGSTEARSMIIGE . IR AR 22RE T,
T HLIE RE 175 5 20 P ) S 45 3 I E (2 2k AGSZH LI T2
SR, TIWATASE IR 78 R IS N~ CTRP6 E
R A RE AR 15 i 20 ) 1 5 A R 28 S
{H CTRP6EE 21 5 1A ] LA 3 PR AR R 4T 4 41 B Ar 1C 4
a-Fi WUVLEN K [ (o smooth muscle actin, a-SMA)H]
Tk g, TN a-SMA 5| [ 8 41 B 12 28 A
. hn W, CTRP6E BRI kKA. KIET R
FEENEIER, BN ETE CTRPORIE K 3N
AMIR CTRP6ISIRE M 15 4 i e, HLAH G LI
BRI

&2 CTRPOTEMEFHIER
Table 2 Roles of CTRPG6 in various types of tumor

ifiRg 2T /4 2K TR CTRP6£ 1k FEHIBLA EE BTN
Tumor type/cell type CTRP6 expression Role and action mechanism References
Hepatocellular carcinoma/ Increased (R & P) Promotes tumor angiogenesis, enhances cell survival, migration and [38-39]
HepG2, Hep3B invasion by activating the Akt pathway
Lung cancer/ H1299, A549,  Increased (R & P) Promotes cell proliferation, migration and invasion via regulating the ~ [40-43]
H1975 MAPK signaling pathway
Gastric carcinoma/ Increased (R & P) Promotes cell proliferation and migration, and reduces cell apoptosis  [44-45]
AGS7901 and stromal fibrosis
Oral squamous cell carci- Increased (R & P) Enhances cellular proliferation and inhibits apoptosis through inhibi-  [46-47]
noma/Cal27, SCC-9, SAS, tion of the Acute Phase Response signaling pathway
HSC-3, Ca9-22 Decreases cell proliferation and invasion through disrupting the

laminin-laminin receptor axis
Clear cell renal cell carci- Increased (R) Promotes tumor growth, invasion, and metastasis through cell cycle, [48]
noma epithelial mesenchymal transition and angiogenesis signal pathways
Bladder cancer Increased (R & P) Increases cell invasion and migration; causes a worse prognosis [49]

R: mRNA; P: protein.
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CTRPOXT [ HR 4 g (oral squamous cell car-
cinoma, OSCOC)JFZMT 5 Bl , AT 808 5 e
B EAE ] . SONGZE Wt 58 K B, CTRP67E OSCC
YA FNYH D 2 (Cal-27 1 SCC-9) ik Hif | miltisl
CTRP6V] L3 3 40| Cal-27F1 SCC-9fI 347 , 3155
Y1 0 R B E G/ MU, (b AR 0 AR R AR
SIS, R CTRP6 ] LA Cal-277E 4 P (4 fi g
K, TEFI AT B, CTRPOVTER S 35 L K 31k 11
BEUR, Sk IR A SE s S . DL g
BPEoR, CTRP6 M EE I I YT 2k 1 & B 5 i %
TEBERIRE 1 5 A o SR1T, ZEHANOZELHIHIF 78 & B,
#H 2 CTRP6 & [ LA E A7 202 3 4l OSCCA
JL SAS I B AR 223 1k, BT 7034038 ik e 2 ST T
KILT CTRP6S E K% H AR 6TLRE &, LALLAK
I EREE AR SR 254, 18 BIE L RE i3 2 1)
AR

CTRP6J T 13 DU i 83 AT 55y B A 1
FEAER AN, St H A RR 2R AT — 2 FI R . AR
TCGAFIGEOHHE [ 43 H7 &7, CTRP6OAE 7 B 41 i 15
41 ffuJeE (clear cell renal cell carcinoma, ccRCC)FI Bt
Jif (bladder cancer, BC)ZH 23 (1R 1A /KT 0 3% = T
52 1EH A A9, i H, CTRP6I) % iA 5 ecRCCH»
W IEADE, Mo B3 TP S m R IB KR,
IR IE 5 ccRCC B 2 5 22 IR S A A7 30 Wil 2 4 O 181,
[, X T BCEFIME , CTRPOI mERIESKEN
UG B2 B A A AR ZE i R A A 2 IE
FHR™I, [Aith, CTRP6 R IE T 1E N ccRCCHIBC
S A R FI0 RF-, 1fif CTRP6/E ccRCCHIBCH
(RS LE AP T RE AN 7 F- B 75 ZEE— 2D 9T
2.4 CTRP6S4F4E1k

L YA — Bl R T RCET 4 40 i 5 4 5 AL
ECM (U i J5 85 VRN 41 3% 8 1 55 )i B AR S 3 i 21
CERZHIRE AR, R RIESZ MR KX
KR R AR R E B ENER, 202
e B BOERE B R K 2 —B, R m,
CTRPOIEH LAY KL . RIEH S # BB
.

LEIZ: YR 55 & I, CTRP6LE LM UREBE 5 [ 5E
O F N RIE K B35 B, I 58/ 3/ CTRP6I%
AT DL O UREAE S5 (O IE h Rt , R O I 2T 4
10, FEHHI LR ET dE4n i AL UL R R B A T R
JE AR 55 2 A ECMIFIZRIE ; A AKPIF AR BN,

IR CTRP6 it it i A A= ALK 1~ -B1 (transforming growth
factor-B1, TGF-B1)i75 3 .0 L £F 44T 73k ECM
(R IE S R A fR T R R T 1) SR 56 IR 7L
K, EH N CTRPOREW HA/EH T N 4w, #
il TGF-B15-F 1 A B — ] 4k, AT B ARG o U LARE
BUJE B WU 4EA0 KT 2Gs O LR BE 5 )0 I 2
BEo D3RR S BRI AU o, B ) D AR AT DL i
V15 CTRPO I HMHRE R R B O LR 44k . A
&5 BIHRE IR CTRPOXT O JIR 1 4 4k H AT 1 1
3 AL AT S, CTRPOT] LA 5 O L 2T 4 201
Ji O ULASE BB J5 /0o I A AMPRCORI At FY) R AL R
ik TGF-B1i5 5 1 Rho A& 4k K 0o L2 AH D& 5% [
“F-A(myocardin-related transcription factor-A, MRTF-
A)RZ AL, BETTT 8 A7) RhoA/MRTF-A &A% S
P AEAC/E R B9, K, CTRP6 R BE NG TT L AL
BT i O £ 2 A0 1D 3T 3 5

Z I FUIRIE , CTRPOXT B 27 4iAk B AT (R4 1
o WAL, CTRPOIEN T HEALZHZL . B4
JR 4540 (unilateral ureteral obstruction, UUO) % 5
)BT 4 AR 4 23 . TGF-P1ALHE ) NRK-49F 41
MO FTHK -2 40 i 28 35 . 2 A58, CTRP6[)
FIE KV BEE T LT 4EACTE B 1 T i BRAR, R R
ko CTRPOIIK 5 B 27 440 [ i3E 2 52 ApF G BY
UG AT L, CTRPOXT ' £F 44k A — e kI fEH -
BE— B HR T o, CTRP6IV I # A REWS I TGF-B1
AbFE 1) NRK-49F 40 M (139 58 . 1T 4% Al ECM#R ik BT
N CTRP6ZE A 1] LA AR B £F AL 72 A H B A IR
P S A SRy, Ja (i gk i D7 R S, 14 I AMPK ) 1
fE Ak, AT HIH] ECMIFPTAR B3, i i 348 CTRP6 1]
PAB#AR TGE-B1 AL 3 ) NRK-49F 21 Jifd o ERK 1/2 )
AL KF BT, R, CTRP6H] Al it ERKAE 53 %
FT AMPKE A1 B 45 4E4L , 308 95 4R 4E1L 3R
IT ST L

UEAl , FANSE PO 50k R I, CTRPOXT k41
et A EFH . CTRPOLERIE A LA TGF-B14b#E
() B B AT o 20 i AR 3K 0k . CTRP6IT ik [H] #
REf% S 5 H0 ] TGF-B175 T 1 B R F 21 4 240 i (1) 38
FAA ECMUTAR, [FI) 38 RE4 1 TGF-B15 5] Smad3
Rk . Hn] W, CTRP6RES @ L ] TGE-B1/
Smad3 {5 5 1@ B RIS R BRAF4EAb R A2 . Rk, |
IRHFFE W], CTRP6R] LI It 22 B 4% 5 Wi 2H 21
SEARENRIR L KR (B 4), RF Rt 2ef
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Anti-fibrotic effect: inhibit cell differentiation,
ECM production, and cell migration

El4 CTRP6HIILTHELAER

Fig.4 Anti-fibrosis

RUCPTET HEAZG W, =0 T T b iR 2% .
2.5 CTRP6SHE xR
CTRP6F: T 5 FiRgi % V)M LAY, 165 HoAth
Z A, 4G SRS K ER A 1k (acute coronary
syndrome, ACS). kil . kM. B
I P VR (VR 9 S5 A7 7E — 78 AH DR 1R (7%3). WEIL
SO 5 K BICTRP6 A ACSIF A ST AR R &, TEACS
BB MIE I CTRPOZK VB AR T8 5 A, CTRP6
KT B T 5 AT PR ARACS K. HF 78 . 7%, CTRP6
TE BN K BERE AL A A (1 3R A /K R B, P
¥ WL 41 P (vascular smooth muscle cell, VSMC)H] 14
B RN T 1E B0 Ik o8 R 058 A0 1 e AN b J P e 36 K
BEAEH, 2 WUt 7K B, CTRP6 AT LLIE i #1l1 i PI3K/
Akt/mTOR/E 5 i@ % FPPARY/NLRP31Z 5 18 4 11
VSMCHIBE5EFIIERS, [Kk, CTRP6 ] HE/2 ¥R T s ik
SEIRERE AL [ 7B 7 4 45 10162, LIS 5 R B, CTRP6
AT DA o ERKCE 3% 41 1] A 14 R 41 A 47 B 1D T i,
T B e B 5 R R 353477« XTANGZE AT 75
7R, CTRPOTE B il il P-4 0 3 425 1) /N BB i rp R0k
& PR, EACTRPOR (A ] i i B 1f R 2 &
FYLEF K75 B IEURB 5 e R4 VE L 4l k-7
WEFE R B, i FIECTRPOT] DL it #0E PISK/AKt S
5 B PR N B A R HK -2 R B R R
IR RERE . BRAN, BFFCIE KB, CTRP6HE A .
AT R 2 A 1E 5 B R 8 1 HUIR IR (Graves i) 5
JECE 25 HH 90, CTRPO ] REAE N AMA IS & 42 30
il 751 = 5 G208 A0 O 11 8 B AF 14 (age-related macular

effect of CTRP6

degeneration, AMD)] & Jii i #£1°); CTRP6 1] 93 4 il
BRI SIEM O UZESE, M U, g
PR PO Dy B2, CTRP6 AT i i 1 p- Akt 28 14 LA
PR LIRS 1) PR 2 L G 51

3 CTRP6S R EHE T

LN B4t NSRRI & R 1S
FIRENW), NI B Wy, BRAE 5, o,
Kt A R K RISV 9 oI . BEE AR ISR
I3 R, NIRRT R T . J8 RITR DT 25 &
55006 R R it o S 3 R DA 5, L AR I #0 B2 1 g
7 A2 PR PR A B L (1) R SRR S IR, LN Ty 54 A
M2 B RS MRIEAR DG, TR T AR5
HE AR RIZE AR A G DRI, 9D B2 R IR DR . 38
WL G IDT & E2 E Fh TAEM E 2 H RS, ek
KT CTRPOX A& MR AU % S I 07 DA I B 7 R, L
37 —E R .

WUZEVIEE I T CTRPOTESE AN A H 2 1) R ik
TH 0L, 45 R R IFAERE B2 T e 07 vh B R Is 2 i, 1T
HBEE R HES 8 mE 2 B, YiBCTRP6 R RE 5
YRR A2 & A 9% XL AE W7 (intramuscular fat,
IM)4H 9 A1 52 °F i i (subcutaneous fat, SC)4H iy 1T
FUd7~, CTRPOLE P I 197 48 i 73 Ak #3238+
W, FAKCTRPGT] LA g I 40 B 1 34k, FEAIE
YA A 5 R IR 5T 2 &, T R I 1D T G (Rl (PPARYy
MaP2)i) 3k, b i g i 5L RI(ATGL) ) &I,
BT L, CTRPOAIE I 175 5 I8 Wi T i R i 2R
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Table 3 Relationship between CTRP6 and other diseases

PRI CTRP6K A CTRP6[IEH] 225 3R

Type of diseases CTRPO6 expression Role of CTRP6 Reference

Acute coronary syndrome Decreased (P) CTRP6 was an independent protective factor for acute coronary syndrome. [60]

Atherosclerosis Decreased (R & P) CTRP6 inhibited proliferation, migration, and dedifferentiation of vascular [61-62]
smooth muscle cells through PPARY/NLRP3 and PI3K/Akt/mTOR

Septic lung injury Decreased (R) CTRP6 suppressed neutrophil extracellular traps formation to ameliorate [63]
sepsis-induced lung injury through inactivation of ERK pathway

Renal ischaemia/ reperfu- Decreased (R & P) CTRP6 attenuated renal ischaemia/reperfusion injury through the activation  [64]

sion injury of PI3K/Akt signalling pathway

Graves’ disease NM Variation in the CTRP6 gene region was associated with Graves’ disease [65]
susceptibility

Age-related Increased (R) CTRP6 may be involved in the pathogenesis of age-related macular degen- [66]

macular degeneration

eration as an alternative pathway of complement inhibitor

R: mRNA; P: protein; NM: not mentioned.
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Fig.5 Differential regulation of CTRP6 on porcine subcutaneous and intramuscular adipocytes

M EL 34 RE 3/ I 107 4 i ik DR ) 2 3 >R A1 28 IR iy A&
oo WFFEN 1t — B ¥248 CTRP6E 5 18 4 L 2%
BEFLI R BN, miR-29bF1miR-29c ¥ 7] CTRPG, i@ it
Akt/PKA/MAPKAF 5 3 1% 7 1 15 4% g i A6 i
AN, W FTIE K B, CTRPOLE IMAN SCHH i i)
WA AEAE 2R . /6 SCA , CTRP6 RS LA
ERK1/2 300, {EX IMAH I Hp-ERK 1/2 (17K % H
FCIH ; fE IMZA A, AdipoR 172 CTRP6I 244, Wi
Z IR DUE R VA9, AT R FEAE LR TR,
{HIESCHr, 3 ARAM %] CTRP6 5 AdipoR 1145 &7,
RNA-seq 7 Hr K., 7EmK CTRP6H) IMAT SCAH
W2 5 15 7 4 i o 4 1) 22 SRR R TR B B 2 A
KEGG & MR, IMAI SC [A AR 5 /775 %
5, B UK CTRPG, 5 RasFIA6 4 VU # FR AR Ui AH =<
A5 5 8 M 7E IMYH B (835 & 45, T /E SCHili
HAD PO Fh {5 5385 (TNF. MAPK. p53 A0 i i K -
PR R PEE T, DL RS RILR, CTRP6A] LY

Wi i T 2R ML PR A AR, SCRZ g s D AR, HL
CTRP6X 34 IM 5 SCHH I (A 12 A7 45 22 57 (18 5),
PrUAESS B LA S AREET B & & i1 = A A
B A A A S AN E

NVl CTPROENE B M IIMNE, 5% CTRP6
3k PRl O 0F h W) R VR, B AR TR T
CTRP6iR bR/, FE T T R/ B 7 8. 1k
B, RBEMENHETRIT Y. GHREY,
CTRPG6HE [K ik 5508 /N B ) 58 70 A ik JE 82 25 50
M, AH 200/ BRE s PG N (4T 922 2R B, i
RHIRRA . PUERE IANCIZ 15 . FESCPRIMR oh
FEIRPEISRE T, W A AR SR T IR S 1 R A
155, BTEL CTRPO ISR A AL TRIE AN 2 XS 4 1)
AP PR RERE ARSI T

g5 LRk, X IMAT SC 140 Ml % SE IR TE B T
CTRPOLEAL i A% 5 A b B ORI 7, ik
S CAESRAE 1 20 SEg A5 R, JF B BBk ok 1%
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DRUR, AR i R S 7,k B HLAE A Rl A N P R
NWTfE. %1 HATHE A fovrE s gE B A b A
SR EEOR, PRI, 25 F CTRPO(RFRIL ] i 2K N
el U B I 7 AR AT 1 R

4 BRESRE

CTRPOAE NI R BLII R = 2R, AT
PLE T Akt. ERK. AMPKZ:Z Fi 5 5@, 1EJE
AU MEWTUORR . RS L. BRIR . 2.
R AT Y Ah 2 % 28 A R B e v o B
Ve, 1T ELE =l o 98 P B A b e B O
1o RUEEE Z R T, ATA CTRP6IZED)
2 Ihfe S IAERMLEIA T BONRA MR, (4
Y AFAEVE 2 o) B G A R e o 491 G0 ] 1 4% CTRP6
PN [ 98 955 S B R I 15 /E 2 CTRP6AEIE
S 6L A g T R A A iR R B A AR
DhREAN 73T ML a2 LA CTRP6AE FH #E 5 1 24
VI RLL | Be X AH BB AL BRI TR 2 Ik Ah,
CTRPOAEAN—Fp 43 Wb BN (1, 7540 I 3R 1H 1) 32 14
At a? B, A Ja RN R Gt 78 CTRP6 ik
By # iy, 28R . LR &0, MR sE A
PRI 2 TH] B SR I S ML, 2 £ CTRPOHE ] 254 1K1 FF
K, LAk — 353 B CTRPOAE B 7 2 W HE i A I PR
ILFHME; fESPE Bl T, IR FLCTRPOX i i
PURRICISEIE , WIHf CTRPOLE SN I R i 7 v 1R 32 4,
fiF BT CTRP6IE I 52 44 5 M AR AU 1145 5 3 % AL
PLSEILCTRPOLE & 77 18] () 5 b B FH o
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