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(M ®] BHE MEDNRUART LR K EF (WFCF)-21 HIEREIK (mAb) , 353 418 BR BT X mAb RFUREAL,
Tk A WFGF-21 R A BEGUR , [I#E ELISA Sk 484 A hFGF-21 mAb BZ&30M 4RMbk; I FITC #7423 mAb, 332
R hFGF-21 MR BEBI RN S Apex L, B MR MBIHAIATRA . SR RIMEH 1 Bk hFGF-21 Hriki 41
B, RAOWHUAESENEEY 1gC 2b, 562 Kappa & ; AR AMRBUIK R K 1:4.096 x 10°; 4% 30 AR PHRA 3
A, BAHIRAER E BT bFGF-21 mAb, HAHMHSE; Western blot SR WEW btk 5 A FOF21 ARFMIERYE:; &
mAb 5/NR FOF-21 AR AL ; 8 MR M SRR A%, 3 mAb T 55 hFGF-21 FHAISS 107 ~ 121 MEEBE AL .
&R hRRE AR RERSE H Y/ BT hFGF-21 mAb, B45E 7% mAb MBLRRAIZES 107 ~ 121 frEER,
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Preparation of monoclonal antibodies against hFGF-21 and identification of
epitope
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[Abstract] Objective To prepare monoclonal antibodies ( mAbs) against human fibroblast growth factor 21 (hFGF-21) ,
and identify the epitope of hFGF-21 mAb through bacterial display. Methods With hFGF-21 as an immunogen and detective
antigen, we screened hybridoma cell lines secreting anti-hnFGF-21 mAbs using indirect ELISA. The different fragments of
hFGF-21 were cloned into bacterial display vector (Apex) to identify the epitope by fluorescence-activated cell sorting
(FACS) using FITC-labeled mAbs. Results We obtained a stable hybridoma cell line secreting mAbs against hFGF-21; the
heavy and light chains of the mAb were IgG 2b and Kappa, respectively. The ascites titer of the hybridoma cell line was
1:4.096 x 10°. The cell line was stable after 30 passages or when stored in liquid nitrogen for 3 months. Western blotting
showed the mAbs could bind to hFGF-21 specifically, and could cross-react with murine FGF-21. FACS indicated that this
antibody could bind to downstream 107-121 amino acids of hFGF-21. Conclusion The mAbs against hFGF-21 we prepared
showed high specificity and stability; the epitope of the mAbs was 107-121 amino acids of hFGF-21.
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SEE RSB, HETEERTRERM
TR, 4P R EAR 5 IR A B R O R A
RIS E ATURRANRIETE TRE £ R/ A HE

HEIPF 58 i, FGF-21 S5AERE. I BUBE R A%
FOREBEFREF AR, BT RLES
FI R e B FERE DT (mAD ) Bl Y FGF-21 /K928
R MBI R AEB L. &4 B RSMGTAHREC
BRIt hFGF-21 mAb, B ti% mAb K& R HH R
RALMBEF LLAS G R BT R L B
B, FGF-21 ZEANMR B —ERAMPIENRAR
B, MIERRRERER - MEEERNES,
ERAKEPRIEH FGF-21 EHPEFEENIEA,
ERHRRIE, ZEFEIRRBE R L B & 5
SR BA LB A, M mAb %, tk FGF-21 i
fERVIHIBIR R TR,

1 #RFF*E

1.1 #¥ Sp2/0 AL RERTF; Apex MEBARRK A
LR FHE; hFCF-21-sumo H K H AL R EME, hFCF-21
MALRE RXMLL; HRP HREH L X5/ RITEK A8
eBioscience A 7] ; PIA T B K F XM &M B Southern Biotech
AF; FIC KA EMEBEER K RBEERAF. BH
BALB/c /MR, 6 ~8 A, WHPERVA¥BEBRRERE
BIERT

1.2 FHiE -

1.2.1 4 %R $ hFCF-21(100 pg/R) 5% BB KEL
YRR AR AT, 2 JAJG 4 FA AR Rl & 49 hFGF-21 538
RASELRA, #7582 Ka®; 2 AEHTH3I KA
B, FERSE2 K. BIREEFHS ~7 dRARBKR
i, 43B5 M, DA hFGF-21 NRMMER, FARMNE, Be
B3 d, AR, SRH50RB R INER %%, 3 d JFRME &
HRBBHAITRAE

1.2.2 #XMmwmpeimAazts RAERBEENEA
JEHZTRARBATIRE, FHTT 3 RKERE, RN
i 1 BRE8E 4B BT hFGF-21 mAb B9 2438 4Rk .

1.2.3 mAb 2HX % RA mAb R F KA AL E mAb
MR, $&RUEHT B A TR E

1.2.4 mAb ¥ &R sbte RARAEEBUKR KB H
ZHE TR, B8 ~ 10 FA#AYMEYE: BALB/c /MR, BRSNS
500 pL BBERAZLEN, 1 AJE, #30RARE.O%%2 ~3
K, ARTLREFEEARBIAZE 5 x10° ~6 x 10° 4~/mL, 4
FUNRL200 pL, 5~7 dJ&, F/h BUBLEREI B3k, REBUK,
BYLJEWSR B3, SR Protein A Sepharose ZE4LHIHK,

1.2.5 mAb ##rie®l RAIEE ELISA Wi E mAb 204, DX
hFGF-21 JiMBUR, MK 1:250 FFEAME 2 fiFeh R R, 1
Sp2/0 SBAHEM R, A P/N=2.1 BB AR R M & K,

1.2.6 mAbARZMER HFHHZ30M PRI ELEER
30Kk, &5 RWE LEEM. ?

1.2.7 mAb¥F M %X RFH Western blot 3% 52 mAb K4F
54, ¥ hFGF-21 AR BSA 347 SDS-PAGE B3k, BB,
# mAb Pl 1:500 #F)5 217 E, HRP #RiC 1L EH/MR
IgG (1:7 500 %) ¥ED —$1, # Western blot 3L BRIRME,
1.2.8 mAb 5 & FGF21 4 X LK B ¥ A. R FGF-21 I}
10 pg/mL Q8 96 FLAR, 4C &, 50 /L AR ¥, HHH
2 h, A mAb(2.5 pg/mL), &7, 100 pL, 37C 1 h, tHA
HRP #RIEH L 23EH0/MR —$0 (1:7 500) 7L 100 pL, 37C 1 h,
TMB &£, 37°C 5 min,

1.2.9 hFGF-21 RE A B $# hFGF-21 £ % 181 /4%
HER, B hFCF-21 4 LT 2 40 (1 ~91 frs®mb b
FB Py, 92 ~181 (UBERATEEP,), HTWHMHE. R
EFRER FGF-21 TIEMR 3 MK, EdHEES
FEB, 3B TWAR S M B, (92 ~121 I Emirss 1 &
Py, 122 ~151 SrAEM NS 2 B Py, 152 ~ 181 {4 B4
3 B Py, 107 ~ 136 A4 EM A5 4 B Py, , 137 ~ 166 fIi BB
RS B Pys) , HEAT F—2B M. V51T (F 1),
#1 hFCGF-21 RFE K B #4549

3las SIWPFR(S"3")

T

Pyp GGCCCAGCCGGCCCACCCCATCCCTGACTCC 1~91aa
Pup GGC ACTCAGGGTCAAAGTGGAGCGAT

Ppr GGCCCAGCCGGCCGCCTGCAGCTICCGGGAG 92 ~181as
Ppp GGCCCCCGAGGCCTCAGGAAGCGTAGCTGGGGE

PpiF GGCCCAGCCEECCGCCTGCAGCTTCCGGCAG 92 ~121as

Pp1B GGCCCCCGAGGCCTTAGTTCCCTGGCAGGTGCAGC

Pror GGCCCAGCCGGCCAAGTCCCCACACCGGG 122 ~151aa

PmyB GGCCCCCGAGGCCTTATCCGGGTGGCTCCGGGAG

PpaF GGCCCAGCCGGCCATCCTGGCCCCCCAGEE 152 ~181aa
Ppap GGCCCCCGAGGCCTCAGGAAGCGTAGCTGGGGE

PpyF GGCCCAGCCGGCCTACCAGTCCGAAGCCCACG 107 ~136aa
Ppyp GGCCCCCGAGGCCTTAGAAGCGAGCTGGTCCTC

Ppsy GGCCCAGCCGGCCCTGCCACTACCAGGCCTGE 137 ~166aa

Ppsp GGCCCCCGAGGCCTTACAGAGGGTCCGAGGAGC

TR&LH A ] Bboi k.

1.2.10 AKX &AM R R hFCF21 # B REEHHA
Rl A B#EEEZE Apex BiA#LZE DHSa, BRFEE, WE. coli
DHSq FI¥FPARG-EDTA BB 4b 38, KB REBRE ARR
JRER B R A ik, AR5 R4 R AT . BT
W : % 1 mL BT Ependorf %, 7 000 r/min B.L»3 min,
PBS(pH7.4) %% 1 3K, HNA 350 pL BENH-Tris (0.75 mmol/L
RERE/0. 1 mol/L Tris pHS.0) B &, HMA35 uL 10 g/L Yk 1Y
YERE (100 mg FEREINAS 10 mL BEME-Tris A, 2
B0 1 h EEH]) , IBAISZERINA 700 pL 1 mmol/L EDTA, 3K |
HE 15 min J§, WA 50 pL 0.5 mol/L MgClL,, ¥k I E
10 min,12 000 r/min 1 min 3 |7, YT3EBP N R4 Kk, PBS
(pH7.4) ¥k 1 K, A 90 pL PBS ERFA R, A 10 uL
10 g/L BSA J“ZFHA 4 L FITC #RiEAGH hFGF-21 mAb, 4C
BIEHEF 1 b, PBS Y6k 3 U5, FS00 uL PBS &, HES
R HNAE 488 nm BOE T RMIFORRBE" .

2 g% .. . . .

2.1 mAb TEEEE FFE mAb T AR RN
BRWAE A ML R L, SRBR AR
WHTTAES N 1gG 2b &, 245 Kappa &,

2.2 MAHBHERAL FAOARBEBHBHKAE,
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WERIK , ¥R K L) 12 000 o/min B>, [
*REEEH A HIRMLLEHEBIPA, % mAb [
SDS-PAGE &7, KA FEH#MHEX 2 TFRE(M,)
450 000, #2454 25 000(F 1),

M/10° M0}

116.0
66.2
50.0

45.0
35.0

25.0

184
14.4

1: SEBEA; M: && M, marker.
1 44k mAb ) SDS-PAGE 4}#7

2.3 mADb MK RAIEE: ELISA Ji 5 8K i
At K 1:4.096 x 10° (& 2) ,

o RS A RSTK
04 F =~ Sp2/0IEEK

nnnnnnnnnnnnnnn

uuuu

B2 ELISA ¥ mAb 3 ft

2.4 mAb [EM KRITWARKER 30 WERE
- BRPREIANAR, HEEELSA R, 457
HBMEARRREARZE, RUTEH0RM 4 RAE RIFH
TREHE.
2.5 Western blot i%# 3l mAb 5 hFGF-21 &4&1
R UL hFGF-21 f1 BSA R #HJE, #4T Westem
blot JHW, 45R B/ % mAb 7] 5 hFGF-21 R4k
RBL(M, 20 000 B4R R B &) , BSA ATt
BB 3) 6

1: hFGF-21; 2. BSA.
B3 mAb ) Western blot 447

2.6 mAb TS5 FGF-21 WEXRME H#HA. KB

M5 5 F 5 #2275 (Chin J Cell Mol Immunol )2013, 29(8)

FGF-21 [) 10 pg/mL 8% 96 FL#R, [B]#= ELISA &)
B mAb 5 2 # FGF-21 f R, 4R A mAb 75
A\ R FGF21 RAEZX X RRER S5 A FGF-21 R i
Bk, B FGF-21 RRBH, SHENBREAEXX
RR(E4),

£ 15

3
X 1.0

0.5

AFGF-21  BFGFF-21  PBAfEsti d €]

E4 mAb 5 A K hFGF-21 XK

2.7 hFGF-21 KBy M F5IY Py Pyl Ppps
P34 hFGF-21 i k. Filf 2 MER4, T RIS5I
B 273 bp WA BL(B 5) 5 FISI% Poe Al Py Prye
M Pryp Prap Al Prgg Poye Ml Prypy Pogy Al Ppgy 53
hFGF-21F R 5 N4, B4 H BAIR/NJ 90 bp
(E6).

1: Py-hFGF-21; M: DNA maker; 2: Py-hFGF-21.
B S hFGF-21 k., FEEHTIRE

bp 1 M 2 3 4 5

90 R ek

1: P hFGF-21; M: DNA maker; 2; Pp, KEGF-21; 3; P hFGF-21; 4:
PpyhFGF-21; 5: PpshFGF-21. b §
B 6 hFCF-21 FEt 5 MBI

2.8 BAMMUMME ELRRERNERH
hFGF-21 FrBERyfie, 7E5% 1 I 2 %4k mAb
A hFGF-21 BT IR BORIIRBL, # ¥ hFGF-21 1y

USRS ARG, FEREATSR 2 IR BE, &



Pk mAb 5 FGF-21 TUFRISE 1 BRAISE 4 BUR B, A
552,35 BR M. HIULTT DABASE bk mAb s R
#) hFGF-21 FPLIRRALESS 107-121 NMEERR (A7) o

Count
050 100 150 200 250 300
Count

0 25 50 75 100

Count
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FITC-A

Blank Pi-hFGF-21

B 1Rk

108 100 10¢
FITC-A
Pyp-hFGF-21

10°
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Count

Count
0 25 50 75100 125

00 100 10 10°
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Count
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Count
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10 168 10' 10°
FITC-A
Pps-hFGF-21

10 100 10* 10°
FITC-A
Ppe-hFGF-21

02 Wik

B7 hFGF-21 7N J B i ot =X 40 Ha {5

102 100 100 10°
FITC-A
Pp3-hFGF-21

3 Wig

IREBURRALIE G0 B9 5 e R B R AL AR e 3
BEOR, RBEHKA B, BH mAb R EREH &
183 Western blot 3% ELISA R MR #E., B
AR RS FERHRENRME. BHEZKE
i WEEERBREE S e, (E3 B B AR AR RERT
AL R AN B RN 8R4 Apex Rt R 40 MI{GHAT R
ERNME, SEENTRRAMETEHEL, &
LEIPOE . HEH .

RPN R AT ERREE RS T
SRR, BUR-SAERNIA T HEAEER X,
AT mAb 5 FGF-21 AR, HRHEN
F, B mAb LR R A R BHLT T 5E L.
B 5o FGF-21 4R T 2 N8R4y, Eadss 1 80Fk, %
SE mAb [T R AL FE FCF-21 BEMFFIN T,
BXHETWHART 3 AMRES, EIHEESH R,
¥ FCF-21 THAR 5 MR B, AERRESHAA
B 5 AN B AT e, AR¥E FITC 4712 mAb
BBAGIURRMNED, BdikS FCF-21 THKE 2.
3.5 BBERRL, M558 1. 4 BEA R, BliEwiiz
mAb HIFTRRMAI TS 1. 4 BRI, BT B ik

E4H TR R A R R TURR AN 5 ~ 17 MEE

837

R, FETAT AHERTIZ mAb FrRBIMHLER M R IR N
5107 2 121 MERERAL

AR FGF-21 Ji#E 1 5 BIR FCF21 RAEH
B 181 NMEERAR, HRBEHERX 80% , @it
BWA. B FGF21 B X R, ALK RINIZK
mAb Ji R 5 i 5t R & AL A2 F A I FGF21 5 R
FGF21 M3t 4y, BERPFFRIIBRERAMN 15 4
BERTE 3 MARTFHIE FGF-21, B Fi% mAb 5
AR, BIR FGF-21 RRBRERIZER, % mAb Frifls]
HTURRA N R E AL B ES R LR P H— 5
FE. W5 BKlotho ZER R N FGF-21 RIETI BB
UARREF R, —BE R v R £ & R iR b
MK BKlotho B k™, L F BT
FHZEHERAVG SRR, . Exd A mAb
PURRMFEE, RITEZ X mAb HH RS S TA
5 BKlotho il FGF-21 R45 & MAIBE RS BEE, Xtk
173 i% mAb BHIT FGF-21 5 BKlotho f45&R4E T 7]
REYE, HILEX mAb W& REHRFERUNBERNE
I 75 EEYBFSE FGF-21 55 BKlotho /R FAHLHIBEE T
HAl,
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