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E B2 348X WA T Irisin £ A = RAR G X R A 48, BOR T $ BRA4Y Trisin—Irisin B = 4K 3R
WK IAAT B Ak 69 F A Irisin—Irisin £ EW TP B a5 @5 ALK isin 9 F Bl . F &
BL21(DE3) X # 4 B & A H 4k .pET—30a A& ik # Ak, il iE 5 W K -B-D s ¥ 3L 5 (IPTG) % 5, 3R 47
KA TR G Irisin—lIrisin, B 4L AE 5 Fo 2640 35 B & 45 B 09 & 28 Trisin—Irisin , B F 4 Trisin—Irisin Fo AR
Irisin 2~ %] & 22 C2C12 B B WLm e, VLR & 4k A0 % L B UCP-1 8 R i R IEVER  FE B B L AWM ES
THACIE B g P IR L 2 Ak, b b 4 Trisin—Irisin o 34K Irisin £ B AT AT Gt oy db 7 @0 £, &R
D & 28 Irisin—Irisin £ 35 S R . 5 K5 F WAL ILE  IPTG 5 /6 ¥ 48 Irisin—Irisin % & & ik ;i3 48 45
F A b AL R IR B KN4 27 kDa 5 45 69 F 4 Irisin—Irisine Q) ¥ 2 Irisin—Irisin &AM R . 52 G T B 20
YO, & 41 Trisin—Irisin 2 7= Irisin 28 48 22 C2C12 41 AL 3 4k L8 UCP—1 #9 & 15 (P<<0.05) ; #84&% T Irisin 42,
F 28 Irisin—Irisin 203 5 UCP—1 2 R £ B % (P<<0.05), &M F 3%, (3 F4H Irisin—Irisin FLAY 75 2 A e im| 45 & .
5w & s AL, 100 ng/mL Irisin—Irisin 2242 200 ng/mL Irisin—Irisin 283 437 4] § & 40 i Fe 25 B W 5% 20 6
oy 4E A (P<0.05) f2xt L3878 | 5 [T s AR /) % vf s A8 4R T Irisin 40, & 48 Irisin—Irisin 2037 4] 2@ 6L 3T 45
R FRF(P<0.05). & KWAFH R £ %A 6 F U risin—Irisin A &M, B &AL T LK Irisin
¥ 2 Irisin—Irisin 3+ B J& 20 I8 45 A %% a Bt B R % vh , B ROCR AL T 34K Trisin.

FEE  F A Irisin—Irisin; E AR A A F R AR ;AW F ik

) C o o3 2 5 5 0k 7 T B 21 34 2 1 25 4 B8 g K
LRI C R S5 A SR (R 45 WL 1) o Trisin
e V22 LR ARG 23 1 5RO 2.2 X 10* (1

Irisin J& Spiegelman 55 % %= T~ 2012 4F & Bl i) —
itz Sl R 1, h & AR 2 R S
(fibronectin type Il domain—containing protein 5,

FNDCS5 ) 7i 52 S8 A 1 Tl 1 38 58 W 8006 2 A y SR

[ ¥ 1-a (peroxisome proliferator—activated receptor y
co—activator—1 alpha, PGC—1a)/E ]~ #f & H B /K it
AR TR FNDCS H1 209 />3 BE R ZE I, B N 3

AT A LA 2RI S OB S AR 2
25 1.5X 10" Trisin ZE AR A2 045, B AY)
LT T A 48 B AL A 280,

S AR RIXTE , B A, R, 55 T B R MGE B A DG L F Trisin—Trisin (192835 50 RE1 T ). FE%E 44k ,2023,33(1) :32-41.
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R RPERE N T R MG SRS 7 Irisin-Irisin fY 2355 D) g

FNDCS- SP

fibronectin Ill domain

FNDCS CTF- Sp

fibronectin IIl domain -E

Irisin-

fibronectin IIl domain 112aa

T« COMZE R H O R G5 Ha 385 SP oM AS 5 K
Note: C is C—terminal domain; H is hydrophobic domain; SP is signal peptide.
E1 Iisin ERGHTEE

Future 1 Protein structure diagram of Irisin

Irisin 753575 B ACHT A= A RO DI REFIBR & 3%
HET B AR L K 0y T A A RE . Trisin
REFE 1 0 I % 78 D A € i s, i 2 LR B AR
TS, A R S RO S A R AR AR K R A 2 f T
PEANCAZ RS B A RE ', i RE A 2 B0
PG 14 9 2 BRI TR P AR A PR B AR AL
WAk, A B K B Trisin GBI o oV EHE A R Z KR
A e DA B A0 BR T EIRTIAE, Irisin
7 IR v B/ AL % i . NOWINSKA 2517 1
ASTR) Y B Trisin Ab 38N T 982 20 M9, & B Trisin X Jifi 6
20 0 0 14 5 I RS AR 22 A B Ay AR A B
SEE AR G . SHAO A8 I Irisin 7K 7 15 ZLAR
I B R A U AH G, 2 FL R g A8 ST S Y1
SHI 2453 Irisin i 11 PI3K-AKT #4231 HepG2
JHE A RS SRS BE ) o AT 1 U5 a8 e 1]
X BRI &I, 15 9 B LY Y Trisin ZKCSPAIG T B
HE BN Trisin AT LAFE S 15 8 RS2 A0 LT AR
Py o LIU SR AR 40 MIA PaCa—2 & R
Trisin AT LAFAV AR 32 40 0 1 46 5 T RS A5 DR RE L (H ELAAL
HANTE o BAAIESE Trisin X i 96 D) 6 52 Ml (1) T A B
K2 H Trisin T FMRE AL 1 TCE 18, I H
IR % A6 25 3 i (AMP-activated protein kinase,
AMPK) -I# % 3h ¥ 75 10 5% & #2425 (H (Mammalian tar-
get of rapamycin, mTOR) #% il J& A~ F Irisin + il fff
TEIRER T U5 Sl —

IR A Trisin 23l ZRIKMIE X FEVER
1B H BB AR P RSl AL BA Trisin (DI RE , — DR
FE ) R A Trisin—Irisin f& 75 b SR Trisin (49 36 14 5
1o AR ARSI ST o R, ASBIFFEBT 2 4> BRI Y
41 Irisin=Irisin LA LL — AR AYIE 30, PRIT T AL k-
sin—Irisin @l & & F 0976 P S AR I A8 g o i
A=Wy E DB = S T B Trising

1 MRS5S AFE

1.1 SEESHRE

111 SCIRAR ASSIER % ¥ A AGS B R 4 i
(ATCC, CRL-1739) .DLD-1 45 B I & 40 Jifl (ATCC,
CCL-221) } C2C12 B #& LA L (ATCC, CRL-1772)
YW ATCC, 40420 2= T, 55 35 b 5 5%, Aebed 40
JHA FH 2 10% Jia 4= 37 19 RPMI-1640 15 37 35 7F 5%
C0,.37 CHiFRA TR, C2C1 2 4 & 10% Jia 4 1fn.
T B9 DMEM 5 355496 5% CO, 37 “CHE At b G 9% .
112 FESKRH DMEM &bk 32 3L RPMI-
1640 K7 723 (BI, XP2069) ; 2 17 (Sigma, T4049) ;
RIPA 75 1 24#% i (Boster, AR0102-100) ; SDS-PAGE
BEEBC R & CHERS , PG213) ; BCA 75 M FE I <&
X & (Thermo, 23227) ; 5 4 IfiL 7 (Sigma, F8318) ;
CCK-8 i 7] £ (Sangon, E606335) ; 4% /it 45 YL {4 Wi
(Beyotime, CO121) ; Anti—-His antibody ( Proteintech,
66005—1-Ig) ; Anti—-UCP-1 antibody (Sigma, U6382) ;
GAPDHZE P (Proteintech,60004—1 —Ig);Goat Anti—
Mouse IgG (H+L) (ImmunoReseach, 115-001-003) ;
Goat Anti—Rabbit IgG (H+L ) (ImmunoReseach , 111-
001-003) ; # i ECL 1k 2% A& O BV H B JIE ¥ (Boster,
AR1172) ; JC IfiL 1 40 B R A7 W OB 38 55 , C40100) ;
Irisin(Enzo, ADI-908-307-0010) .

1.2 58505k

1.2 FEREEFE RIREHR KA E BL21(DE3) |
TR AR pET-30a WAL ER-AF . F BL21(DE3)
Feh 2 LB AR EE SR AL, 37 °C 220 v/ min $2 R K 7+
1.2.2 EHF RN FE MM E  Trisin] Genbank :
NM_153756.3(260~595 bp) 13 i3 25 i 43 B 514
EMBOSS fifb )i , B AE T A9 TR2 (L) 0 A3 R
ANFIA G K HAYEA Trisin-Trisin ¥ 2 % pET-30a
JFORE A (AR ORI N 8 2) , 4%k 2 BL21(DE3)
K AT PR 38 TR R , U5 36 4iE 3 S AE B )5 L w44
BL21(DE3)-Irisin—Irisin, T--80 ‘C{#17
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6xHis Ndel (159)
6xHis

~—ggen 1
o T7 terminagOr
Xhol (881)

RES
T7 promoter

pET-30a-Irisin-Irisin
5958 bp

2 pET-30a-lIrisin—Irisin B B

Future 2 Plasmid profile of pET-30a—Irisin—Irisin
1.2.3 4 Irisin—Irisin 223K M2k
1.2.3.1 KW AF 7 3238 B A Trisin—Trisin -~ P
BL21(DE3)-Irisin-Irisin 5 T 10 mL & R IRER
(50 pg/pL) LB WA IR, 37 °C 220 v/ min #2 IR
AR IR 1% WHERR i R B 3% 1 TR R 3
1 LERABEZE (50 we/mL) LB AEEH, 220 v/min
37 CHEZE M 0D, =0.6 I, HIAZHEJF 0.5 mmol /L
1) 52 T 3k - B —D B ARt M 2= FLBE AT (Isopropyl-B-D-
thiogalactopyranoside, IPTG)i/5 344,37 °C 220 r/min
55 4h,15000 r/min .4 ‘CE.L> 15 min WEEF K,
1.2.32 3 R K % % B K A Lysis buffer
(20 mmol/L Tris—HCI, 150 mmol/L NaCl, 1% (V/V)
TritonX~100) H 8 , i 7 I 41 il 7% 4% (JY92-TIN,
Scientz) 2, TAES s, KB 55,55 W I R qf g
30 min, BT 15 000 r/min. 4 “CEL> 15 min Ji5 57 -
T, ULYE A AL A PR V8 5[50 mmol /L Tris—HCI,
100 mmol/L. NaCl. 1 mmol/L. EDTA . 0.5 (V/V) Tri-
tonX-100 . 8 mol/L Urea .5 mmol/L DTT ] & & ,
15 000 r/min 4 “CE.L> 15 min, 5 35 .
1.2.3.3 HBREEMLL  AKTA 2 1400 (AKTA
prime plus, GE)#ifk 5 2H Irisin—Irisine Binding Buffer
(50 mmol/L Tris—HCI, 500 mmol/L NaCl, 8 mmol/L
Urea ) V- A 5 K 4 AT O SS BVE . o3
5 8.6.4.2.0 mol/L Urea V- if ¥ 1£ 81 A I
b B S B B 45 RO BT 1 b, DR B
(50 mmol/L Tris—HCI1,300 mmol/L KM 500 mmol /L

34

NaCl) VeI AE 11, WACAE Ve MG 06 o 5 4l Ak T 15 i 78 T
it Sepharose G 50 43 i LA 25 B H: rb i) DK e -4
Tris—HC] 2% i 5k PBS 2% i
1.2.4 4] Irisin—Irisin (% € 5 EERCI  RE 5
2210 %SDS-PAGE HL 3K , HL K Jo B s 28 NC i,
FoK F300 mA 05 1 he 5% BiIRUHy 2= IR E A 1 h,
Anti-His—antibody —Hi % iRBF 5 2.5 h, 1 X TBST B
3K, BER 10 min, —PT Goat Anti-Mouse IgG (H+L)
FEUEE 1 hJ5 1 X TBST ¥E B 3 ¥, 7K 10 min,
FH ECLAL: KOG YIAE Bio—Rad BEIE AR 5 .
A FE A BCA LRGN vk B, R r ik &%
BCA KT & Uil 45 . L alifb F 4307 (1) F 41 Trisin—
Irisin A9 25 IR B 0.214 mg/mL.
1.2.5 H 4 Iisin—Trisin {EPEAG TN C2C12E- #5140
Ji9 4% 10% FBS i) DMEM 15 35 55 W B 1% 9% | $ 3 X
10°4™/mL % BE #2722 6 fL A, 75 41 i K 2 70% /2
£, A Irisin—Irisin 20 F B 24 Irisin—Irisin Zb# 2 d,
Trisin ZH JHBAAAR Trisin 20 B 2 d, Bi% 125 (X A,
Western blot FEK Il UCP-1 & A Fe A E R K IE B 240
Irisin—Irisin )29 16 1P o
1.2.6  H 4] Trisin—Trisin /PR DU REAST I FH EE 4 Tni-
sin—Trisin 4L ¥/ AGS & ¥ 40 il . DLD-1 4% & Ji% 95 20
J,, RS 2 Trisin—Trisin 76 A [A] ffeg 20 i 09 ThBE
1.2.6.1 AP0 G SC 5 A 40 MR I S HR IR 4 X
10° ™/ mL % JiE £ Fh 22 96 FLAR i CCKS 41 Jifg 184 4 52
56, % B AS F X R4 100 ng/mL Irisin—Irisin ZH I
200 ng/mlL Irisin—Irisin 41, BE4H 1585 6 N FL, F 5k,
BEE 0,24 .48 .72 h 4 HH, K6 I A [R] s 5] B 200 it 358
JH g
1.2.6.2 MG HRPRSCE AR, # iR 1 X
1094/ mL F2 R 22 6 LA ASCI 1 S 50 A6z I 441 Jifd 1 %
RE, Al B SIS — 8, A 3R AL T
A1 K 2 80% %5 FE T FH 10 L A9 Sk KR , 25 F %
HEZH J6 1 TG I3 355 77 S Ak 22 15 5% 48 h, Ho Ay 2414y
SRS A 100,200 ng/mL B 2H Irisin—TIrisin (G IfiL
TR AR S B R AT R A M R I A, R
Image J i3 ER I
1.2.6.3 SREIERLSEE: 40 M K 2 80% % S B 4
10°4>/mLFEFP 2 6 FLA, 41 50 15 & 40wl Tk , B4
W 3 AL, 7R LS 2 B 5 4R 75 T8 LR, e 57 1H
T, PBS ¥ Uk 2 38 , 70 % H P [ 22 20 min, PBS ik
23, BEFLIIA 200 I 45 fi 55 Y i % IR 4 €4 30 min,
47K PE 33 , A SR TE AR EE



X RDEEE . N T A B ARE B A LA F Trisin—Irisin 1Y 2355 D) 6E

1.3 SilAiik

AT K R 3 492k F Tmage J 304, %L
I 53 #7 5% F] GraphPad Prism 75 52 %6 i 72 85 &2 %2 /0>
3K, Ff2R I SPSS 26.0 KA AT HE 15307, 45 SR 34 Ik
MIEZS oA, Bl (s ) R R . 4L LR
AR ZR Ty 26 00T A5 5 2555, SR LSD—¢ I A P
P, #5122 A855 2K HH Games—Howell 2 G AL
P<0.05iAN N 2EREAGI#E L,

2 & B

2.1 ##4] Irisin-Trisin %35 . 4lifb 5% €

A 3o A8 2t fie X 3515 pET-30a~Irisin-Irisin , A
P 8] 2 Tk o X B2 Trisin-Trisin 2234 Fl4fi {15
BT Y I 3 R, 5 ARG IR B L,
IPTG 55 J5 76 27 kDa b W B B — 2%, S5 A 1Y
2 Irisin-lrisin K/N—3 (K 3A) . ik — L4k
SR IERR , R Western blot VA AT 4558 . BRAT:
SN Ak kAl Al B4 Trisin—Trisin, UL 3B, ¥ 45
i H 1 Sepharose G 50 43 i £k 46 ik, WLIKI 3C.
2.2 i Irisin—Irisin 75 %€

K Western blot 2 F UCP-1&EH R A=, I
4, 5725 15 B4 H %L, Trisin 241 A1 E 4 Irisin—
Trisin ) _E 38 UCP-1 B AR XS ik 4 (P<<0.05) , Uk
A 7 #1522 35 B 2 21 Trisin—Irisin B 15 4 B 3% P
P F HAAR Irisin (P<<0.05) .
2.3 T4 Irisin—Trisin HUMIE Sh R

JH A [R] e B2 1) 5 4 Irisin—TIrisin 20 B AGS & ¥
ML LA S DLD—1 45 EL iz 9 240 B, Ao 00 48 A 3 5 i
A1, WK 5, WK SD . SE ir s, B4 Trisin—
Trisin BEF ] DLD-1 45 L 4 i iy iE A2 8 0 (P<
0.05) , {E%F 4 i %) 38 5 (1] 5C) Al o BT B (&1 5A
I 5B) JC52 M (P>0.05) . W& 6D 14 6E f 7 , B2
Irisin—Irisin A] LA AGS B 98 40 i T F% (P<<0.05) ,
{EL XS 41 i 1 5 (1] 6C) F 5w B JE i (151 6A L[58 6B) T
B0 (P>0.05) o AT K Irisin—Irisin 1
PRI Trisin A9 DX 1), AR [R) 4R B B4 B2 21 Irisin—Irisin 1
BAAR Trisin ZbFE AGS B #2402 S DLD-1 45 L% 956 41
B, un & 7 fir s, B 4H Trisin—Irisin FIBAAK Trisin 3 fiE
il AGS % 40 M (P51 7A) (DLD—-1 45 B i 8 41 g
(&1 7B) 4n T ¥ fig

A
Marker KiFESF BT Marker KiFESF BT
——
]
b
L Y
35 kDa .
25 kDa
X X X
*° SO 3
5 R
& ORI «j& %@
ST R

|

[ ]

-

-
35 kDa ‘
25 kDa e I

& &
D &>
& 4{\{& &
A ®
LR
—

25kDa

25 kDa

A IR Trisin—Irisin 2615 % ; B M 4H Trisin—Irisin 53
FEglifh; C Mol ER 2lifk

Note: A is expression of recombinant Irisin—Irisin; B is purifi-

cation of recombinant Irisin—Irisin; C is recombinant Iri-
sin acrossing the molecular sieve.
3 E4 Irisin-Irisin Rix 541
Future 3 Expression and purification of recombinant

Irisin—Irisin
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3

&
o
o W
&= S
& & &
% & 4’
Uch-1 | T — _—— 20

37 kDa

4 C2C12BB&ALAAM

Future 4 Relative expression level of U
i

BEE PR I A O, A B AR 150 4

A R B i 2 R AR IS BBk e B HE R
HOOFRAE WA ROT 1 A0 RATHIRAT LE N B R SR
SN I B s Sk LA . 18 SRR
AEARSB P4 O 3, L T 9z Sl A B sl Ay
RE B RCR . fERKRTRE I, 12 sh B Y RE Tl
B EE IR A OGO . AT B IR R DPTE R, Tri-
sin /1 g — iz sl R A LI R 7, FEAE S SR AT |
JERAE /U ML A8 S5 U A e I R AT 2 A P
1, WFFEE A Trisin (Y05 S HA W)~ D RE FAT B 22

3.1 H=4 Ivisin 4k figlifb

FURGTE N AT FE R, 08 H 21 Trisin AR IBRITSEAR

X A 2R AR R I AT R 3k T E A Trisin, A
FHARAE RN AGA 1 )7 A5 8] T 12.5 kDa [ Trisin' ',
XIE 27 A B AR R AR A T B rh 3R A Trisin,
PHE AR A 235 R G 3R 819 Trisin X AR 98 1 D) fig

5o AFEAE P R HT B H R I T A Trisin, 4lifb 5
BEN)K/N R 14 kDa i H . DL EOFEE TR T
AR Trisin ) 638 54 Y024 D68, 10 2R 4K Trisin—Tri-
sin (Y HL 4 3Rk S DIRBSE 8 M ARBESE o PRI, AR5
FEARTT K Trisin—Trisin (19 335 K Ho A H 5 A
Trisin DN REZE . B BB KIAAT BG5S AT
R TR T Bt 2 AR R A2 A R 3R A
WAL L BERE ML - ) e ik i s 4 AR
R R IR AT B A% R IA R G, RIR TR A
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2.0
T 15
ERI
(=T
-
< 107
4
=05
0.0
o R B
Nl N N
S S 5
W X
X
R
&

RUCP-1EBRX
CP-1 in C2C12 skeletal muscle cells
4 Irisin—Trisin, HH T 55465 8 41 Trisin—Irisin'®’,
3.2 @4 Irisin—Irisin (75 PRSI

FEFE 2 Trisin &5 (ISR I, H TR 2 0
J7 52 Trisin REAE 5T 1 IR T % A i 107, A6 DU
EtE g i O S 5L 4n UCP-1 . PGC-1a )
EEARBE . B 2H R FFE A 3R Irisin
b 3T3-L1 Hi G 5 400, 3T3-L1 /i i i 41 i i 5
G314 R IR 7 AR AE , T ZT O Y ARG I i i A0
B E 5 S RUR R Western blot 325 36 91F B 21 Trisin
I UCP-1.PCC~1o FRIRAKF XIMEEHIR
Jig AT T R EE TR 1 R 6 3Kk A9 2 b Lrisin Ak 21 196 Jig 967 4411
JiL ARSI Trisin X JER A s A 3G 7 GBS A28 VAR VR
TE IRCBE 77 4 S0, 56 1E T 20 Trisin 90 5] 58 00 200 B 1)
HagH  TE RS HE 1 R Y6 IR B AL BTG PR A A= 2 )
it ATFEAES 1 Ik 1Y Trisin A0 HH C2C12 B B4 L
A, A mRNA 7K FAGI UCP-1 R Tk 7K

Irisin A ETEE# LT AR, 22 SRR
AR Z IR E . PF5E R, Lrisin ZKF
T e R 5 2 KT RS B AT OC | Trisin AT 8 30 1 5
PGC—1a IR IA , F 177 Jomm s B 4% JUL 1% fE 2 7 6 FH 4
AR AT 3 SRR Ty e e i 7T e 2 5 B0E B ULEE
BRI, NS AR DA R
Trisin A8 235 2k AR DI RE , 10 A B 58 FH 85 4 Ivisin—
Trisin K B b AL BAAK Trisin 4038 C2C12 B 8% L4H i,
K BLX 2 Irisin B 61 S UCP-1 AUA T ik 5, H.
12 Irisin—Irisin 375 S8R0 T ERAK Irisin, 3X L 1E 5L
T Trisin 2 DA RAKBYIE XOR AR T RE MR A5



X RDEEE . N T A B ARE B A LA F Trisin—Irisin 1Y 2355 D) 6E

25 R R 2 100 ng/mL Irisin~Irisin 41 200 ng/mL Irisin—Trisin £
B C
137 - 2 I IR
2.51 == 100 ng/mL Trisin—Irisin 2
—— 200 ng/mL Trisin—Irisin 41
= 1.0 2.0
s
2 L5
B 54
B =
& 0.5 4 g
1.01
0.59
0.0
0.0 T T T T
0 24 48 72
R[] /h
D E
DLD-1(x200)
23 % R4 100 ng/mL Irisin—Irisin 21 200 ng/mL Irisin—Irisin £ 801
IS
~
= 604
R
s 1)
£ 40 1)
=
<o
E 204
=
04
‘8&& . '\s\q’% . \(\%
ea*& ' A LAY
2 \{\%\“ \)\{\%\
@ J*
N S

A NETRIE S B A TEIE BUE I C O CCK-8 A7 S8 D A R SL86 s £ M RS2 86 e
Note: A is colony formation assay; B is quantification of colony formation efficiency; C is CCK-8 proliferation experiment; D is wound
healing assay; E is quantification of wound healing assay.
5 E4 Irisin—Irisin Xt DLD-1 &5 B Bj = 4 A Th 62 A9 25 ( X 200)

Future 5 Effect of recombinant Irisin—Irisin on function of DLD-1 colorectal cancer cells (x200)
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2 o

25 FXT R 100 ng/mL Irisin—Irisin £ 200 ng/mL Irisin—Irisin 24

B C
25 O B2
1.5 1
-~ 100 ng/mL Irisin—Irisin 2
41 —#— 200 ng/mL Irisin—Irisin 2
3 -
8 2
o
14
O T T L] T
0 24 48 72
RFTE] /B
D E
AGS(x200) 801

25 HXT IR 100 ng/mL Irisin-Irisin 21 200 ng/mL Irisin—Irisin
vrs

R ARSI 43 e/ %

2&%‘ \{\‘5\0 \{\‘5\0
@9 Y o
RN RN
Q“%\ Q\‘%\
\O °

TE A AT IE AU 00 5 B ALY U k5 C g CCK-8 BEAH 250 5 D N R S5 46 5 K SRR S 46
Note: A is colony formation assay; B is quantification of colony formation efficiency; C is CCK-8 proliferation experiment; D is wound

healing assay; E is quantification of wound healing assay.
6 E4 Irisin—Irisin 3 AGS & #& 48 i T 8 B934 ( X 200)

Future 6 Effect of recombinant Irisin—Irisin on function of AGS gastric cancer cells (x200)
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AGS(x200)

25 OO 2R

2 Trisin—Trisin 21 Trisin 41

B DLD-1(x200)

KR AE WA I /%

25 OO IR

F A Irisin—Irisin 21

Oh

48 h

R AE WA 43 /%
~
=]

20 A
0 A
S
xS . %\(\
@@% A

TE A AGS R AN KR S48 5 B SRy DLD—1 25 B 986 A0 I Rl R S 8
Note: A is wound healing assay in AGS cells; B is wound healing assay in DLD~-1 cells.
B7 7R Irisin 3t AGS B & 40 BaF1 DLD-1 45 2 7 %8 4R BT % B 1 A9 52 ( X 200)

Future 7 Effects of different Irisin on migration ability of AGS gastric cancer cells and DLD-1 colorectal cancer cells (x200)

3.3  #i#] Irisin—Irisin fER R Shfig

H Irisin 218 LUK , B 58 3 % H D1 R R %
Wi . WF 58 & PR Trisin 7F A [5] B4 B9 28 Bt o %
ARSI RE . SHAO 25080 %% F A% 7 & B9 Trisin
(20 nmol/L) REM ] NCI-H446 Kz A549 Jiii 5 20 M (19
Hapy R AR KL I RE 1. 20 nmol /LAY
Trisin &b B MDA-MB-231 L I Ji 40 il fig A % 30 1
MDA-MB-231 40 i3858 iEALRE S0 . X4 £
FHAS [5] ¥¢ JiF Trisin 20 3 MIA PaCa—2 & Panc03.27 Ji
I 986 2 M, % B Trisin 38 4 PI3R/AKT 1551 #5410 7
I A A L ) S B AR 2R RE D o AT SR FE A Trisin—
Trisin FA R AL BLAA Trisin Kb FE DLD-1 %5 B % %6 44 i
K AGS B AN , 43+ 5 4 Trisin—Trisin X 3% 2 F 41
LR 35 RS A VE T S T RE 45 ) K FL AR
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Expression and Function of Synthetic Dimeric Exercise—Induced Cytokine Irisin—Irisin
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ABSTRACT Objective: Studies have shown that the exercise-induced cytokine Irisin functions were as a dimer, so tandem Irisin-
Irisin mock dimers were designed to explore the similarities and differences between recombinant Irisin-Irisin expressed by Escherich-
ia coli and commercial Irisin in activity and function on tumor cells. Methods: Escherichia coli strain BL21 (DE3) and pET-30a ex-
pression vectors were selected to obtain recombinant Irisin-Irisin by isopropyl f-D-1-thiogalactopyranoside (IPTG) induction. High
purity recombinant Irisin-Irisin was obtained by Ni Sepharose excel. C2C12 skeletal muscle cells were treated with recombinant Iri-
sin-Irisin and monomeric Irisin respectively, and the expressions of mitochondrial related gene UCP-1 were observed to test the ac-
tivity. The functions were verified in gastric cancer, colorectal cancer and other gastrointestinal tumors, and the activity and function
of recombinant Irisin-Irisin and monomeric Irisin on tumor cells were compared. Results: (1) Expression and purification of recom-
binant Irisin-Irisin: compared with the non-induced samples, the recombinant Irisin-Irisin was significantly expressed after IPTG in-
duction; high purity recombinant Irisin-Irisin with a molecular weight of about 27 kDa was obtained by Ni Sepharose excel. (2) De-
tection of recombinant Irisin-Irisin activity: compared with the blank control group, both the recombinant Irisin-Irisin group and the
Irisin group could up-regulate the expression of UCP-1 in C2C12 cells (P<0.05); compared with the Irisin group, the recombinant Iri-
sin-Irisin group had a more significant effect and stronger activity in inducing UCP-1 (P<0.05). (3) Recombinant Irisin-Irisin on tu-
mor function: compared with the blank control group, both the 100 ng/mL and 200 ng/mL Irisin-Irisin groups could inhibit the migra-
tion of gastric cancer cells and colorectal cancer cells(P<0.05), but had no effect on their proliferation and clone formation; com-
pared with the Irisin group, the recombinant Irisin-Irisin group had a more significant effect on cell migration inhibition (P<0.05).
Conclusion: The recombinant Irisin-Irisin expressed by Escherichia coli has activity, and the activity is higher than that of the mono-
meric Irisin; recombinant Irisin-Irisin has an effect on the migration of gastric cancer cells and colorectal cancer cells, and the effect
was better than that of the monomeric Irisin.

KEY WORDS recombinant Irisin-Irisin; exercise-induced cytokine; prokaryotic expression; biological function
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Study of Brain Default Network Changes in Patients with Amnestic
Mild Cognitive Impairment Based on rs—fMRI

HU Saigin', ZHAO Xu’, LI Yaxue?, JI Yahong?, CAO Danna® LI Sha', LU Jing', ZHANG Yi', WANG Feng”

" Heilongjiang University of Chinese Medicine, Harbin, Heilongjiang 150040, China;

? The First Hospital Affiliated to Heilongjiang University of Chinese Medicine, Harbin, Heilongjiang 150040, China
*Correspondence: WANG Feng, E-mail: wfzmy123@163.com

ABSTRACT Objective: To explore the altered functional connectivity (FC) within default mode network (DMN) in patients with
amnestic mild cognitive impairment (aMCI) and its relationship with cognitive function. Methods: According to the inclusion crite-
ria and the exclusion criteria, resting-state functional magnetic resonance imaging (rs-fMRI) was performed on 40 untreated aMCI
patients (aMCI group) and 40 volunteers (control group) with normal cognitive function. Factors including gender, age, and educa-
tion level were matched between the control group and the aMCI group. The DMN of both groups of subjects was extracted by inde-
pendent component analysis (ICA). The FC differences within DMN between two groups were compared with SPM 12 software.
Pearson correlation or Spearman correlation analyses were used to test the zFC values of differential brain regions and neuropsycho-
logical scores in the aMCI group. Results: Compared with the control group, the FC enhanced brain regions in the aMCI group were
located in the right parahippocampal gyrus, left insula, left posterior cingulate gyrus, left cuneus, right opercular part of inferior fron-
tal gyrus, left superior margin gyrus, left precuneus and right precentral gyrus; the FC reduced brain regions were located in the left
middle frontal gyrus, right superior margin gyrus, right anterior cingulate gyrus, right angular gyrus and right middle temporal gyrus.
The correlation analysis showed that the zFC values in left middle frontal gyrus (#=0.439, P=0.005), right middle temporal gyrus (=
0.422, P=0.007), right parahippocampal gyrus (7=0.468, P=0.002) and left precuneus (»=0.482, P=0.002) were positively correlated
with MMSE score, and the zFC value in right anterior cingulate gyrus was positively correlated with AVLT-delayed recall score (=
0.362, P=0.022) and DST-forward score (»=0.503, P=0.001), while the zFC value in right precentral gyrus was negatively correlated
with TMT-B score (=-0.450, P=0.004). Conclusion: The abnormal FC within DMN in patients with aMCI are associated with cog-
nitive defects in memory, attention, executive function and audio-visual function. It is speculated that FC changes within DMN may
be an imaging biomarker for early recognition and diagnosis of AD.

KEY WORDS amnestic mild cognitive impairment; resting state functional magnetic resonance imaging; default mode network;
functional connectivity; independent component analysis
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