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[Abstract] Objective To prepare monoclonal antibodies (mAb) against mouse Metrnl and identify its specificity.
Methods Mouse Metrnl polypeptide fragments and full-length protein were prepared as antigens to immunize mice. Then mice
spleen cells were fused with SP2/0 myeloma cells to obtain hybridoma cells which were screened for positive clone in order to
subclone for stable cell lines. After ascites were prepared, ELISA method was used to detect the antibodies titer. Western blot

method was applied to identify their specificity. Results No effective antibodies were identified from the ascites derived from 14

polypeptide antigens. Among the 25 antibodies derived from the full-length protein, 12 monoclonal antibodies can be used to

identify the recombinant Metrnl protein. Conclusion

Metrnl protein.

12 monoclonal antibodies were successfully prepared to identify mouse

[Key words| Metrnl; hybridization technique; monoclonal antibody

Metrnl ¥ K Subfatin, Cometin. Interleukin
39, S ARSI E (B B URBUAD T 4Rk K B — 1
BB 0T R LA BT R T AL Wi b B A
PR 3K . 5 Meteorin Jg [ ¥ 4R H . fH 235 70 fii
SUIREHRAME . HAET, & T Metrnl )
RERIBF TS 80 A FR B AF 58 R W], Metrnl 78 i & R
RO (Rl el o A G L R D A Ak L B A i
SHAREE T A S RETE ST .t T A AU
R R #1257 AT Metrnl B S Re i — B R &K
XS HAE T AL A0 R B B PR A I 5 400 1 4 B
Metrnl ¥ g LR L I #EAT 9028 i 8 2 7

[(E€TE] EKARRB%ES (81130061,81202572,81373414) ;
TR R 2 B SRR R H (16]C1405100)

[EE®A] W 2.8 LWF5E 4. E-mail: quyi9009@ sina. com
CEWIEE] £, 88 10 LA S0 By m . O 0 i i 25 5
5. E-mail: cymiao@ smmu. edu. cn

1 MRS

1.1 ##

1.1 MRS M Balb/c /ML 6~ 8 JH
I%  SPF 4% (I ¥ 74 3% /K- L SE 30 3h ) A BRA |DD 5
564 3h I )L K 58 4 9B IR 4 AL titermax /2 7
(SIGMA 723 %)) 5 $8 4/ %) ( Abmart 4% 7)) SP2/0
BEJ 40 (Abmart 2 7)) ; HT, HAT (SIGMA /A
D His & /N Bl Metrnl £ K EH E A
(Abmart 2\ &) il £5) s His-Tag /N AP (Abmart 2y
71596 FLEFAR R (THERMO 23 @) 5 H 4 i 51 35k
Sy ATt

1.1.2 U8 BEEFRICCTECAN A #]) 5 240 i 35 33 46
(SANYANG 722 7)) 5 & B AR R 48 (L il K ReFHE
A BRZ T 5 8 I B A UK (bRt — AR )5 iR
B A R R AR A BRA FD s 38 K (i BLRR
IIHTAL AR T ) 5 Odyssey 2148 2¢ 3¢ B 1% & 4 (Li-Cor



2irE iR 2017 4R 3 25 B 35 B 2
Journal of Pharmaceutical Practice, Vol. 35. No. 2.March 25,2017 127

NI
1.2 F&k
1.2.1 /MR Metrnl ZRGTEFR A B 5 G W

B %A A A Hn (NCBD 35U B Metrnl 8 (4
¥ 9 2R FH i 1A 85 K 3 B 202 & 0 B i BRI 254
{5 8., FLER I ) PR DX B A Ay 1 2R K M VB iR T
KR AR S 0 38 00 B 1 45 44 3% 1 1 BRR X
BT 14 K2 KPR, BICELE A AT 2K
G A 2 K5 2 B 0B VP, BSA %
15 43 AR Ay e 9% i A ARG T i

1.2.2  ZRRBUIE ARSI I B 47 1 VA W A
5X | AEZE W (loading buffer) , Ji#4 5 min J5 , i
7 5 TN I Tk i B8 e v Wk (SDS-PAGE) . [ 14 4 B .
EIBE AT s ST B AR AR B 1 AN i 22 K BH R X R
B I 2 K S R IAE A .

1.2.3 D2 Kb I g g /0 B 25 50 s B i 1
14 & Z KB e /N B S 2 IRBT IR G s 2 B
ZIN B s DU YR B g CRRT AR DU B ™) J B/ R S 8 Il 3 »
JELAE I 2 IR F 8« H) 32 ELISA 35 46 0 It 75 2 .
BRI AN =8 000/ /N R B I 4 i 5 SP2/0 5 48
A0SR A PEG 5510 HAT K535 30k b AT Rl A
[ 4% ELISA 3£ i 1€ 1 6% B (OD)YE=>0. 5 M £
93 FLAH L RR //IN B AR L85 57 I AT 3R A 4808 L (I HK
Z Kk 0.1,0.01,0.001 pg/mlfl 8. PR OD >
0.5 [ BH P 5w e, R AT 3 22 W 5 b

1.2. 4 /NEL Metrnl 2 390 B8 B 335 Bk
Metrnl £ KE H 2 T H K435 000, /Ml Metrnl
FAHE A H Abmart A FKik, i TH5REW
pET-28a # A& 5 16, iir LA 43 F & K, 7674 000 /42
4i. UL SDS-PAGE #:ll % 1 ; F§ Western blot J7
DL His $Likm e K& .

1.2.5 PI/NR Metrnl 2 E 2000 9% /) BT 4 5
sEEPUA R R L  EAS AU 3
) < 30 AL L titermax f2 7] ABAE ) CB fo5 9 IG
AR RN B AD S R A ) 45 e 2 UL, = s
BRI - () ELISA 3 46 00 100 785 250 f » 6 B4 f
1 2 FUNBRIEAT op s J5 il G o JR0 4/ BRAR 22 Y 4 L i
BUS B i 2 RN FRbG . Hew BaEAT FR
2 22 980 20 I 1 B 32 45 0 T

1.2.6 FRSERESTARAE 7 Halifh ok WU R AR
AN B VAR A B TR AR 0. 6 mil/ HL IR A KRS
B0 1) 2% 28 90 40 L R T 10° - 41 i, A /0N BRUE
WS 0.6 ml,7~ 14 d J5URE/NEIE K.  protein
G #1174t .

1.2.7 EKBURZAN e s ik i 2 ik

il & BB K L [l ELISA k7% &, B OD
fE>>0. 25 H OD fE X T BI PR B 2 % i Hi 04 i
i T8 JEE A S B K AR AR 380 H o

1.2.8 HTREPIEKLSE  H Western blot Jj ik
DA/ B4 K 2 2R 0 BT A I K B AR E AT ) 5
FE . ARSI JLAE & B/ B SE  h Metrnl £ 3k
Bt I FRATECN RS I 41 20 B A ik sk —
I EEE

2 HR

2.1 & Metrnl % gk /B89 % i+  Metrnl FEH
A ST A E AR b AL N o 45 DA SRR 1)
FO R FRAT AT X A A5 A R T B R X
(DBt 7 14 22078, Wk 1.

1 /MR Metrnl EAREEBR
SRS BT (M)
T B (0 43 227 B 5 A 3R T A TR X5
RS RN B G P BT X A
Oy S PR o BRTE X IR

&1 /IR Metrnl ZRitHLREFE T

Gi s 0 {3 J¥ 51
P1 53~ 66 SWKGSGLTREARSK
P2 76~ 89 SAGSVEWMYPTGAL
P3 90~ 103 IVNLRPNTFSPAQN
P4 109~122 KPFRDSSGANIYLE
P5 123~136 KTGELRLLVRDIRG
P6 144~ 157 FSLEQGGLFVEATP
P7 156~169 TPQQDISRRTTGFQ
P8 169~ 182 QYELMSGQRGLDLH
P9 212~ 225 EDVTHVPEQQVSVI
P10 229~ 242 VNRLHRQKSRVFEFQP
P11 242~ 255 PAPEDSGHWLGHVT
P12 261~ 274 GVRPGHGEFLFTGH
P13 271~ 284 FTGHVHFGEAQLGC
P14 295~ 308 YRKAEEMGINPCEI
2.2 SR ReEn WA EEE, VLP R

AR S5 NTE R B > B4y F 2517 0004 TCHA B
gy Ho X A i S JLA S5 CRE BB ) L )



ik 2017 4 3 7 25 HAE 35 B4 2 )
128 Journal of Pharmaceutical Practice, Vol. 35, No. 2,March 25,2017

UEBH 6 B 2 . e Uk R, 5 13 5 2 IR R 2k

W WATEH Z T T — 5575 (P15 R T )54
e I IE B B 2 (L 2)

2.3 R Metrnl 4 K & &G 440
A

SFE M Pl P2 P3 P4 P5

SDS-PAGE

70 000—

25 000—+

15 000—*

B
FE P13 P4 M NC  PC

70 000—>

25 000—+

15 000—+

o i £ ) 4K 8 s ] Western blot J7 % P His
POARKLI Metrnl 4 K8 [ 45 R AE 5> T 170 000~
100 000 I 51 B . 1) 2%t , Ui W 4 85 1 R 35 L)
(K 3,

P7 P8

P9 P10 P11 P12

NC PC

C
N E M P15 NC  PC

70 000—+

25 000—

15 000—

B 2 &B/hR Metrnl % BL #1589 SDS-PAGE #&
AL ZRRPURE P1~12;B. ZRKPUR P13~ 14; C. T A 2 PR P15

M: marker; NC. negative control; PC: positive control

A B
TR i rMetrnl
70 000 —
100 000 —
25 000 —»>
70 000 —

15 000 —>

3 /MR Metrnl EAHE B BN
A. SDS-PAGE Y52 il = 5 e 4 45 0 /) B Metrnl 840 & [ ; B. Western blot J5 iz i His $1 4446 1
/N Metrnl 4 ;M. marker; 1. A HEE; 2. frdE S 0. 1 mg/ml; 3. FRifEd 0. 25 mg/ml;
4. FRUES 0.5 mg/ml; 5. bR#ESS 1 mg/ml; rMetrnl: /N Metrnl EHEH ArF RN 74 000)

2.4 R RbFAthad UZRRENDR ok 2 JUNRP RS .

M R BUAR RN e g 20 BN PG . 2.5 MMELEFL MRIEEEE ELISA 85 %
PAEE R /0 B P = A0 JE s ORI e R DAV Metrnl 22 JIRHT S ] 4 B0 A ) 3o 7 op i 11 56
2 FUNR ol 5 R R AN BT I G S O BRI 2 SR A0 L 72 LU/ B Metrnl 8 5 ) & SR



2017 4F 3 H 25 HES 35 B4 2 )

Journal of Pharmaceutical Practice, Vol. 35. No. 2.March 25,2017 129

BT AR F R 25 B BH M 2% 32 98 40 B . ik S 30 81
TR BH 1 % 52 98 4 i
2.6 MAKFARRMAER RIHETE ELISA 85X}

NSRS #EAT I 5E . #E Metrnl 2 KT 5 5 9
il g e 15 8 56 Hiﬂﬁﬂihﬁi £ Metrnl 4K
AP S A PR L 1 B 25 BRIEK UK.
Hodr, Z Bk 5T 5 ) 4% 19 6 Bk IE K PR S b F
1:50 000, H4¥AKF1: 50000,

2.7 #urdtkey % ® JH Western blot J7ik. DL
/N Metrnl 2 E 208 588 T A K. L0 R
AEMN 56 Bk Metrnl 2 BRAT i il 45 A B 44 o i 26 A
PR /N Metrnl 2 K8 #4509 25 BRPUIK
HLH 12 BRI AT Metrnl F 41 E A (F
), AHR DU/ RES 418U O AR S X 12 B
?ﬁﬁte«n%iﬂ“%?ﬁ’@g PUR R Sk 2 (8 5)

%?%

M 2 3 4 5 6
100000 — N 2
70 000 —~ ’ :
B
i
100 000—»“

e Ha

4 RA/NR Metrnl EHER
L Metrnl B 55 E A

AN AR Metrnl 2 F 4 09 50 s MBI 1~ 65 B. /MR
42K Metrnl 25 [ i £ 9 B0 58 BE BT 7~ 12; M marker

s Fit rMetrnl P FEfh2 FEfL3

oy :
70 000— w5
BS HANREMAREA

40 ooo—.
35 000— - '
% 7F Metrnl 253 EH A

o - _b
rMetrnl: /N Metrnl EAEH GrFEAN
74 00005 FEFL 1~3. KA 3 AANTE C57 /NI
T i L BUEE 1 42 FhE 55 000 4b K % tubulin

55 000 —

25 000 —

3 itig

AT 43 5 R /N B Metrnl 2 ik B BOfn 4 K
H2H RN R TS 81 BR R TERE DA Horh
B Metrnl 248 F #4509 25 BRPUiA S F 12 bR
S RE BT AR AT 7E Western blot £ I Hr 38 51 /) ()
Metrnl F4 & H , X EH KA BIE S )G A K Metrnl
HIWETE R AR AE T, B IX S8 BT AR 7R 20 21 v Py i
Metrnl {450 Jy 11 V8 F an ] 38 55 F — 25 BT A .
Hb A S £ 1 BT R R A AT AP ) Metrnl (1)
HoAts T BB na] T e g T vE S5 5 1 B AR B
H PR S A TR HE— B I
AN HE 311 A2 5 R 41 4y W R
Hofl & 45 DR BRI 155 K79, T 454
103 7 5 1) 7] fig J& /) B Metrnl 8 78 (1% 4 3% Ak £z
A Metrnl F1 Meteorin 75 28 35 /R 51 F R 24
A 40 Y0 1 [R1IE PR o 3 5 A B AL R — S B R R
. Metrnl @ £5 T HEARNIHN  FRKHR
JRAES T ARSI A TRk 1 /N Metrnl
H2H A 2 s RSO B AR T TR I K Gk
A ) Metrnl, HAFSRPE22Y . Metrnl /5 — 4~
W2 6 LT R B D R AR 2D o & s W 4T A B v
AP i sk = 2 i 29 Metrnl Ty B8 4 1 BF 55 149 )i 351

ok B 2 05 10 0 5 EAE A L A R R
55 M AR AR O T B R R B P ] TR B RS
ARSI | B 1 T i A R R A B R B B AR R A
ERME RS, M T 2 s BRIk, 5 5 B b i L
AR S PR SR RO R A PR — SRR S TR T
Ty S0 45 R AGE IR Y) . PR SCRE DR 2 W) ik T
FH Tl R YA 97 b 9Rg B B B 92 1k 950 IR e M R e
S A LRI FE ORI A N L A R AR

[ % 3Hk]

Metrnl & —

[1] LiZY.Zheng SL,Wang P,et al. Subfatin is a novel adipokine
and unlike Meteorin in adipose and brain expression[]]. CNS
Neurosci Ther,2014,20(4) :344-354.

[2] Nishino J, Yamashita K, Hashiguchi H,ez al. Meteorin; a se-
creted protein that regulates glial cell differentiation and pro-
motes axonal extension[]]. EMBO ], 2004, 23 (9); 1998-
2008.

[3] Zheng SL, Li ZY, Song J, et al. Metrnl: a secreted protein
with new emerging functions[J]. Acta Pharmacol Sin, 2016,
37(5):571-579.

[4] LiZY.Song J,Zheng SL,et al. Adipocyte Metrnl antagonizes
insulin resistance through PPAR gamma signaling[ J]. Diabe-
tes,2015,64(12):4011-4022.

(F# %192 70



2irE iR 2017 4R 3 25 B 35 B 2
192 Journal of Pharmaceutical Practice, Vol. 35, No. 2,March 25,2017

Mo (B AR AE B IR0 YN T ZE R T R WA
BB B RE » (EL S I R 2R L DT R 51
AL A 1] B A AR

] 2 IR 1 28 70 9% S P S HEL S BRORE T 1Y
RN Dy B B 5 1 — 02 R P - i A2 28 24 4
T3 TR 3R AR & B s R e . %R
& WEFEA WU S - 2 RGEIR T IR I JLAFR R W KA
SR AN ROV K AR e 2 A I A A A i S A L
b v iR S5 A B G S HE BR RS I AE T SR ik A
S N R R B R AR L JF 2 P
R T e R I 1) P9 i o AT S PR R M X
FIEG AR RITESRC S EMG, BEREA O/
S Co Pk ST AT W 28 ) 9 S5 B 10 B R e 1 B
T o A O D REE o AN IS BB & A I oo R M
R0 E R 190 YK/ min, HEARSE S 45 A0 L D A
K VE R G B, FE R JEIT U B R K
O HETT TG AN BBV » 2% B8 2 S8 R AR AT O JE o 2 L
T I A AT RE TS 3 BE AR AT 00 2R 5 S 1) SR PRI
KRR RES W . BE AR E REHAERE
TG AT O e enE B LAAS BE Wt 4] 1B L 2 BE S 6 N
WU S 1A 58 )5 5% 2R WO A I I % R A 0 T RE
S EAREITIES BTN . 405 T
I PR H UL T vk e T E A A AR B
FLL R 45 o S8 A e A A I LA L £ B )
() (A L T H o R 325 7 i S A T AR S I R Y i PR
B AN BB R AR S R IO B e 2 el iR
20T R 0 A AL TR R A I L CRP 4R 4 58
FEAR AR DLW] . 5 . 5 R A e T e R
Jo. OUIRESE R U A A T B0 A0 o S

TN AR SR ARE | (H A S TR R . %R
A S A S e R T T A I ) A 5%
P ORI BT 2R I S5 R T i AT RE S e R R TT A R
AX.

L5 L FTIR  FE AR e 7T BUmR A A IS RSN 4K
A DL S BOR AR TR 1 A T 2 L T 0 D) RE ST
T 240 M S5 8 T e A RSN R AR T AR BB A
NN G IR IR AR 2 AN RSN B 50
Ze R JETT T SR A SR A AHL IR AN HE BR A I R 52
Wi ATy R e R PR 4P N A EEFE AL R TR A
T O REAS 2 S 9 8 6 R 22 R e TT I 3
I 2 LTS . BRI H BEWT A A0 X T
DRV £ 3 1 VA 76 R R T T S WS i M — Bt
6] -5 B A A O I R 2 dd S 0RO 24 i — B
AR B R AT B B RE A BOR YT

[ % 3xH#k]
(1] 4 W.3 8.1 I8.%. & RBITEGE R B6E i i
N BERELT]. A G R 24 B2 2 7, 2013,29(5) : 383-385.

(2] # W, = ZEREITIRIT BB BT 8 & B M 23 i i 25 4
Sy AT ], rh I R 245 324 40 7, 2013,29(11) : 859-861.

(3] WH/NZL. B 88— KL 25, 22K 2 TT R 4 35 1k i 3o B
MG AR 0 19 Meta 43 H LT, b [ i 84k, 2013, 12(3)
117-119.

[4] AR W ARIRMR, £, 2R JE 7T BUlm K& AE 1 613 SOk 53
)] P EZ55;,2010,21(12) :1136-1137.

(5] BT B/ sk IE . R & 0 AL 3R 7 i iF o 9
LI, el R B U 2% 75 CHL D » 2014,8(10) :1920-1924.

[ BT 2015-12-11 [fEEBH#] 2016-11-18
[AXHmEB] FHR

(E#% 129 7

[5] Jorgensen JR,Fransson A,Fjord-Larsen L,et al. Cometin is a
novel neurotrophic factor that promotes neurite outgrowth
and neuroblast migration in vitro and supports survival of spi-
ral ganglion neurons in vivo[J]. Exp Neurol, 2012,233(1):
172-181.

[6] Rao RR,Long JZ,White JP,et al. Meteorin-like is a hormone
that regulates immune-adipose interactions to increase beige
fat thermogenesis[J]. Cell,2014,157(6) ;1279-1291.

[7] Gong W,Liu Y,Wu Z,et al. Meteorin-like shows unique ex-
pression pattern in bone and its overexpression inhibits osteo-
blast differentiation[J]. PLoS One,2016,11(10) ;e0164446.

[8] Deng A,Tan W,He S,et al. Monoclonal antibody-based enzyme
linked immunosorbent assay for the analysis of jasmonates in
plants[J]. J Integr Plant Biol,2008,50(8) :1046-1052.

L9 /v 30, XITHa .k B 5% bl lg Ml & & 1 Fo B s B it
PRI o S 5 R LT ). a5 5 F fe s 2 ek

2003,19(2):170-171,175.

[10] ¥FBRE. & 5. XIEH. 4. ST CD100 # 5e BEHT 74 1 il
S ST, MM 5y T e Ak, 2003, 19(1) : 80-82.

(111 AbARLL, S0 % Bk 7, 5. BALB/c /D BRUEE#E 5 K ™
PR R 18] 56 R BB FELT ], 9250 S A2, 2008, 25(6) : 9-
11.

[12] LiZY.Fan MB,Zhang SL,et al. Intestinal Metrnl released in-
to the gut lumen acts as a local regulator for gut antimicrobial
peptides[ J]. Acta Pharmacol Sin,2016,37(11) :1458-1466.

[13] Ushach I, Burkhardt AM, Martinez C, et al. METEORIN-
LIKE is a cytokine associated with barrier tissues and alterna-
tively activated macrophages [ J]. Clin Immunol, 2015, 156
(2):119-127.

[14] Yamada T. Therapeutic monoclonal antibodies[]J]. Keio ]
Med.2011,60(2) :37-46.

[k BT 2016-11-08 [1&m@mMABEH] 2016-12-23
[AXHmE] FHER





