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[BE] BH® FHRKBREASREEZFRIEIFAML asprosin FH , R HXT.OIIERGEER M, ik M Gen-

Bank 3KHU asprosin Zifil 741, iRAE KN30 A T 3D TR A PR AT 3 00 T I Ak, 2 B R G 0, 3 3 T 3R 8UA, #17
IPTG Sk Italifh, 3 X 6 ik A2 mi e S 25 4L A iiy , S /N LD T BB A A, 4% 30 H/NEBERL A% 3 4 .
BT AR (sham) DIREH AT (MU/R) FLODIRESA I ST EAH B 0 (MU/R + rAsp) o 3850 Bl 75 Rl 22 %
it , X O REBGRE EE DA T PEAN , E IR SE Asprosin XSTOIHAEHGE AR, S8R LR RAIF4ib, HirE
HEiERT 95% ,NBER & R/DT <0.1 EU/pg & A, 1E T AT R shiias . IS T O D el 2l | 5
AL AH LY AMR AT B A asprosin 2 (5, /NEUCIE O DI REA Sk (P <0.05) . 4518 Asprosin & [1EA
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Expression and purification of asprosin and its effects on cardiac
function in mice

ZHU Li-wen', TAN Yan-zhen’ , LUO Wen-ping'* , Yi Wei**

(1. Shaanxi University of Chinese Medicine, Xianyang 712046, China; 2. Department of Cardiovascular Surgery,
Xijing Hospital, the Fourth Military Medical University, Xi’ an 710032)

[ Abstract]  Objective To purify asprosin protein expressed in Escherichia coli expression system and to study its
effect on cardiac function. Methods Coding sequence of asprosin was obtained from GenBank. Codon optimization was per-
formed according to the codon preference of E. coli. After gene synthesized, recombinant plasmid was made. Asprosin was
then induced and purified by Ni-affinity purification. The mouse model of impaired cardiac function was established by liga-
ting and relaxing the left anterior descending coronary artery. 30 mice were randomly divided into 3 groups: sham operation
group (sham), cardiac dysfunction group ( MI/R) and cardiac dysfunction plus injection of recombinant asposin protein
group (MI/R +1Asp). The left ventricular function was detected by echocardiography to determine the improving effect of re-
combinant asprosin protein on cardiac function. Results After prokaryotic expression and purification, the purity of the tar-
get protein was higher than 95% , and the endotoxin content was less than <0.1 EU/ug protein, which was suitable for cell
and animal studies. After the recombinant asprosin protein was given, the left ventricular function of the mice was improved
significantly (P <0.05). Conclusions Asprosin acts as a myocardial protective molecule to improve cardiac function.
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Asprosin 22016 1 IRAE Cell g R 18 #5718
PR PE /N T E AR, Asprosin /& profibrillin f
C W2 HKF B, Profibrillin 2533 3 Ak 8 11 ( furin)
FEAEIT C AVl #E], JE AL fibrillin — 1 1 asprosin i
FEEH . HI asprosin SEPRA2EH FBN1 A B5E 65 F
66 I Tt 2 65 AN T gAY 11 DRI
BRAE 55 66 AN GAY 129 SRR AL Tt
140 BRI, SEPR oy T 5N 2 30 x 10° (AT fig
HAWA SRR ) . & B2 m A @Rl
LM, HAGI U LRGN BE SRR, AEAR R, mf
AR ) I, 38 3 80 G SR H - cAMP-PKA {5538
SEE A 1 o 40 v e R

Asprosin VEh—FP g & B H o> 1, &l K
HAEE BT A R R ARE , ik T AR —Fhi
RAYEBIINRE, (HJE , HAE HAl 7 T T 58 58 s
., N T XTI asprosin #EAT IR AWFSE, ARF5E £ 2 H
IR asprosin A4 JFA% &3k AR [ 4l {k IF38 i 78 4 )
Vs IR R MRS T 4 asprosin 7E 9 DR
AN (VB WL i 8 T A A ) X0 B B k3 114

S

1 MRERAE

1.1 ##
1.1 J5EfE F 5K

JE AR R 818 £ % Escherichia coli B121
(DE3) , DUEAZ 25 40 e =000 T3k 5 a1 & A= W)
HARGRTHEAE] R T AR E

SPF 4tk C57TBL/6) /NERL 44 H IR 20 ¢,
8 JEIUE , W S T4 DU ZE 1% K~ sl Wy vt [ SCXK (B
2014 -002) . /INRTAR S 41 2LHUOM 2 F 58 DU 4 =
REFZ O SMRFSLG 3 SR A N e i, AN S50
AEAER A rh A N R S (5256 3 45 8 Ok
o).

112 AR5

Fik K pET-30a( Novagen , [ ) , IPTG ( Sig-
ma, ) , NE K L FRHE (Pierce, £ [H ) , His Trap
B (GE, 2 ), Amicon Ultra-15 #8 € 4 ( Milli-
pore, 5 [H ) , i H1 48 ( Viskase, £ [H ), 0.22 pm
PVDF i ( Millipore, 38 [ ) , 75 i #44X (B7 2, v
), HLUK A ( Bio-Rad, 35 [® ) ; [l JiE 2 #% K ( NBS,
) , BEFRIL ( Molecular Devices, 5[ ) . DNA &
B R g A A gt H b o SRS R A W R B A
PR w58 1 .

1.2 7%
1.2.1  Asprosin & [F A 8 S 2444 4

M4 FBN1 FF 4% mRNA (Nr. 000138) , #§ Ht
CDS 8194 - 8616 X I, i34t E. coli BEHSFImarPEL
feIE Tk NG i, FE LA S % DNA
BOEAEAE IR HK pET30a 19 EcoR 15 Hind III FR
il P Bl 07 05 2 [] T 4 38 BORE pET30a-Asp
1.2.2  Asprosin 553 1K

M8 Sambrook %5 R Ak 4 A 10K $ 3K TR
¥ pET30a-Asp $54LE. coli, 1540 T & A R IR 2 (50
pe/mL) (Y LB P, RERETVER S, PRI V5 2617
WHERIK,

MRS IR 1% AT 2 LB KRk,
37°C ,200 r/min {538 4 ~6 h £ A, 0.9, IMAFES
I IPTG (32 BE A %) 0.2 mmol/L, FEARIRE &
16°C , 155335 24 h, 8000 r/min B>, 5% 1,
TRERUTIERR 7,

1.2.3  Asprosin 4fifk

PRACR 25 6 22 oP W (K 20 mmol/L, NaCl
500 mmol/L, BEfRLE 20 mmol/L, pH 7. 4) #4775 #
BRI INALHRE N 0.5 mmol/L i) PMSF, & Tvk
B RERE, BERRAIE . TAE3 s #8155 s, 915K 300
W, 5320 min, 12 000 r/min &> 20 min, 52571
S Wl WY LA

Asprosin Zifb R B R M4tk RS A%
PRI T 2 B, T DB 2% vP R (WK 100 mmol/L,
NaCl 500 mmol/L, B2 EL 20 mmol/L, pH 7. 4) L/
ZRiE YR 2 sp R (BK B 500 mmol/L, NaCl 500
mmol/L, B R £y 20 mmol/L, pH 7.4) Yt asprosin
FH, ARENT WS I E B PBS B, R
F Pierce %'ﬂ‘ﬁmﬁif%ﬁ?,?ﬁlﬁglﬁ%%ﬁgﬁ?,ﬂ:
TR LR, RABE S FER3 x10° 19 Amico
Ultra-15 @88 HEA T UEVERAR 15 3] asprosin H 1,

K] SDS-PAGE HLUK I 2% sz i G250 i
rgefe B R AL A Anti-His BUAXT 152149
asprosin #& [138 1o 8 B 2 9F A7 %5, R A LAL
FMENTERES R, RZBRRAINE A AT
T -80%C,

1.2.4  /NEROIDREIOI A Ny

FH 6 -0 22245/ BRUeE Ik 22 1 R S BE AR 2 ~ 3
mm AbFT— 1% 2535 O WL I, 30 min J5 , BHEZ5 4T
TREEE, EHEAI 1 wey/g RE A 165k
110 min J&, 30 B8RS4 T, FEETE 24 h DU
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Je AT RE
1.2.5 /pEOIRE &

BN B ) SARBRIRAL, 45 T & 2%
S IR AU T W BRI, 150 P 6 8 4 AT e i
XBE., WEE,RH Vevo B3 PR/ N W) 52
BAGERTI /N IIRE . (A A A 3 2o
S B R RO USRS SR/ O JIE 20 23 5
M50 (LVEF% ) , /e E a4 F % (LVFS% ) , A=
Wi AR BB (LVESY)
1.3 Zitoh

SCGHE , R GraphPad Prism 5. 0 #F i
TG0, A + bRl 2E (2 £5) TR, KA1
K9 AT 8] 22 SR 5 LA P <0.05 W22 %A 10
FEMIRRIE,

2 #HR

2.1 Asprosin B#ZRiZR¥L 4L

I FBN1 ( Nr. 000138) C A ¥iij 141 & Ll sk
FERI A Asprosin, H3HE E. coli %505 - i1 AT %
W P4 , 884 A Hind 11 A1 EcoR T BiA™ BRI
I 5, SR A BRI & B, 7531 423 bp Y asprosin
Zifis DNA F Bt, K DNA F Bfig 32 31 3% ik 4k
pET-30a ) EcoR 1 Al Hind 111 2 [] , JE pl 3% 3k 5 ki
pET30a-Asp, # 1k BL21 ( DE3) ¥k LA )G, T i as-
prosin FEIR AR, [ H % B MR AT FE asprosin £
FIRM N SiRlE T pET-30a FT & 4 i His Tag & S
Tag, 1 C % T AU T & RS+, R & A 1T
A TUAR AR TR

%} BL21(DE3)/ pET30a-Asp #ETiE Sk, Al
DEMABRKEMHEARE(E 1 Lane 1),
TR PR R S B0 LA, R i AN OE E A T HL UK A
Mo Z5R IR UUTE s & HAR & 1 (Bl 1 Lane
2), FIEZ P INIEAE R Ay vl H B9 & (& 1
Lane 4) , /] LI#AT e 2Lk4lift,

TR AT SR RN SR X 2 R S
VRV AR R AT LUK A3 B, 45 R R SR & 40
mmol/ L KM% 52 I 6 A7 20 RN B FE R ZE W
AR asprosin 2 11 (E 1 Lane 5) ; K H B
Mk B 47 100 mmol/L & 150 mmol/L FYZE MR UEAT
LD Y N SN 157 S e I SR i - R 2
VEME (& 1 Lane 6 & Lane 7) ; i FHYR M2 138 ( 750k
WY BE R 500 mmol/L) SEATVEBEET , H B8 F kR
VRN RS A D ERE A (E 1 Lane 8) , 4

R E IR TE IPTG ZREH 0.2 mmol/L, 55 3R
IRURFE R 16°C I, i] LIS 3 — 2 () T H 1 &
HHFIRSLalif; 9125 alifb BoR | 76 /b gl Ak 5% 78
T, AT R AL 75% EA

1 2 3 4 5 6 7 8

VE: Lane 1, 42 1 ; Lane 2, B FRUTHE ; Lane 3, Marker;
Lane 4, ¢ 31 ; Lane 5, B2 FE 7 27 W ; Lane 6, 75 B 2% 1l
VMR s Lane 7,150 mmol/L WK R A W UERR ; Lane 8, Vi 5% i
TRUEL

1 Asprosin Jf % F ik 41k

Note. Lane 1. Total protein. Lane 2. Precipitate. Lane 3.
Marker. Lane 4. Supernatant. Lane 5. Flow-through. Lane 6.
Elution by wash buffer. Lane 7. Elution by buffer containing
150 mmol/L midazole. Lane 8. Elution by elution buffer.

Fig.1 Expression and purification of asprosin

2.2 Asprosin £

HRIERI A Llifb 45 5L ST IOR AL B2 & 2%
R R B 3 B (3 20 mmol/L) , LAMEEEZ A9 H
PR (I HEAT SR R B 5 338 I T 6 22 ik A 3 DRSS ]
I AT BN SR T i  H A

Xof SR PV R0 52 ik D e A5 380 1) 2 1 A T ek R0
BT, Fe R U R T N B R LR SOl IRk 4 . 1S
PR H AT UEBR T, 0% (R 7. SDS-PAGE J5
HEAT 5 B st i e € Al S WO, B R 2l
KT 95% (K 2A) , K HFR &R 5 PEPLIR Anti-His
HEAT G BN 3BT, Wom R ME— 2%y, A R/NS %
e g (0 B — B (K 2B) , Ul B 4l A 75 3 /Y
J& asprosin HEH , B2, IS EAHLE KT 95% , 1
FRETE/NT <0.1 EU/pg A, =84 400 wg/L
PR, 2 PR 0. 3 mg/mL, if DUFH T 5 2L B AR 41 g
FAEARS YIS
2.3 IR IhBEIR G ISR B ST

/N B T BB 13 B TR SR FH e ok e i e S 25 LT
SRR , 3 e i PR A S, A, 6 -0 £
LRAE /N BRUEE K A2 W R SRR AR B 2 ~ 3 mm Ab 4T — 1
2538 WO WLBR I, 30 min J5 6% 36 45 47 JF FEE v, 1D
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A B

41

26x10° — "
. <@ flAsprosin—> -

17x10° —— S

WAL B4 Asprosin K/ K 425 s B. SR Anti-His
tag JFAT western blot 8 HAE M

B2 Hi4] Asprosin H4EE
Note. A. Identification of molecular weight and purity of re-
combinant asprosin by SDS-PAGE. B. Identification of re-
combinant asprosin by Western blot using Anti-His as pri-
mary antibody

Fig.2 Identification of recombinant asprosin

AOYIREB A (MR 41) . Sham 478+ 7] 7 &
b2 HABATEEHL, FHETE 24 b DUR, 24T
BRI A5 5 R O DI RES 5 4 A 0 F T RE
WeARETskEE T I W T RE (K 3 A) A LB TR IRE
ZEZE S BRI .35 (P < 0.05) (13 B), UL
B O I RE B AR AL T T
2.4 4ME45F Asprosin BESRA B EIE O IhAE

R T RFEANE LT H4H Asprosin X0 TRE R %
FIPER , SEER A AE BRI 10 min B, 18 BETE ST 20 pg
(21 weg/g R A 4l k75 2] 19 F 4 asprosin
(rAsp) ., FRHEVE 24 h J5, AT A A, 25 R
R, BRAE R PR TE AL (MI/R) D BRI R R (&
4A) , TESNIR 2 T oAb M E 4 asprosin J5, 5 MI/R

Sham MI/R

HAHA O IIREA B A (B 4A) , A2 = Il
SrEULVEF% b1 (18] 4B) il b
(B 4C) W Hi AR W, Ze.0 = B BT B (K
4D) . viAHEH asprosin EA M RE G G
OIIRERIFEI

3 i

S AL R AL AR DR A s B A U
JLEE AR T DL BOL D Re R, Horb, SRl k0
IR 2 7™ o e N 2R A Y O I R 2 — , AT
AR iR 1 K SR BOE A el O JIE S 1 I
RO AE TR LR ML R | ROARRETE . (B2 78
O MEZE Pyt AR TR IS, 2 R AR 7 AN RAE L 40
IHREZTL AEFUEE AH AR ORI 28 BE IR 55— 2
G B A AT A A — 2RO LA 7, BRIV o
HETE 45 (ischemia/reperfusion injury, I/R injury) ,
B LAY 48 D BEREAR PR DR DO LRE SR
PR RR AT s A A2 A R T M SE 4, 5 S B0t
—I‘::[5, 6] N

O LR PR AL S 2%, AR T i
P B TR A pH G 21 1E | BB AL AL R AE
SFEZ N ZARET S SR 25 YR s B O LA
UG RE J1 049 A TR O LR 7 BIL A B2 ok e 52 38 o
W, BIRFE R [ NF-kB Na*/H " 5844k NO .CO 4l
R BRI R A N IR R AP 0T YA B IR AR RIF
I AR EIEAR S N1 A — Rl
KIRINEAE 73 , A BF 58 E ZUESE asprosin H] DA
A H T P T R A0 D RE T R (H 2 H R
PR3 HILH  15 E—2D A 5T

K TS asprosin 7E B35 O DI AE J7 A /EH
ety R B Sk, SREZBNBEEATE
o Hp 3k T 38 2 1) [R]BE— A | JEAZ 3R 3K asprosin B

B 80+

|

D

f=}
L

LVEF (%)
S
[}

Sham

A AL IERER LB EEHMA%, P <0.05 55 sham 4AHLE
B3 i AR O AR = T B RS I

Note. A. Representative echocardiographic images. B. LVEF% obtained from echocardiographic analysis, compaired with sham group, P <0. 05.

Fig.3 Effect of myocardial ischemia/reperfusion on left ventricular function analyzed by echocardiography
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MI/R

MI/R+rAsp

A Sham

Sham MI/R MI/R+Asp Sham

MI/R

MI/R+Asp

Sham MI/R MI/R+Asp

WA A LS ERRERLB. S MAE,C A MR, D, ZZERH KRB, * P <0.05 5 sham ML, *P <0.05 5 MI/R AL,
B4 HMNEL T asprosin X0 EZE % DIRE RIS I

Note. A. Representative echocardiographic images. B. LVEF% obtained from echocardiographic analysis. C. LVFS% obtained from echocardiographic a-

nalysis. D. Left ventricular End-systolic volume. Compaired with sham group, * P <0.05. Compaired with MI/R group, *P <0. 05.

Fig.4 Effect of rAsp on the left ventricular function analyzed by echocardiography

FiEPEHMEASRERD, X5 NEEATE E. coli
HORBEIERAT & A OC, M, ik T Bra F5 & A
bR BRI R | BRI S I A ik p
BEAMMITEE, AR, BATRH TS
{RIEHREE S Tag FHBIT R, BEARS R0 i | BRI
PR, B, BT asprosin i R
i, NSRS SR AT R I AR B K SRR 2R
AT b R R E A B &, D
AT LB AT PR 1 W R R . 3 4h T
P TR AL Sl AL ] | asprosin 25 AW [ He (5] 32418 . 2 5
FEE A RBEN, X T RE A SRR G, R4k
WS AT DL PR a0 At 5 e A HEBHAE AH A &
P AR H e,

ARG, FATH E. coli JFRFRIEIH 4l T
asprosin , i 1 ZER S 58 IESE , Asprosin H AT #11 il
USRI PR A 7, el O D RERIAVE T, asprosin
A E R —ASH Y e O D RE I R PE OR3P T
(R B SrFHILI v 75 2 — IR AT

5 % % ®
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