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Abstract; This study aimed to develop a safe preparation suitable for neurotrophic therapy in dogs and cats. Using gene engineering tech-

nology, the pET-32a vector was employed to construct and express the recombinant feline nerve growth factor (FNGF) -2. The expressed

product was specifically verified by Western blot using a His—tag antibody and a commercial nerve growth factor antibody. Its biological activi-

ty was evaluated using a differentiation assay on rat adrenal pheochromocytoma ( PC12) cell. The results were as follows: The FNGF gene

was successfully cloned, and the pET-32a-FNGF-2 expression vector was constructed, leading to successful expression of FNGF-2. West-

ern blot confirmed that FNGF-2 could be specifically recognized. The PC12 cell differentiation assay showed that neurite outgrowth was ob-

served after 48 h of treatment with FNGF-2, indicating that FNGF-2 could effectively induce cell differentiation and possessed good biologi-

cal activity. In summary, this study successfully obtained recombinant FNGF-2 with biological activity, providing an experimental basis for

its clinical application in neurotrophic therapy for dogs and cats.
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1.2 FEiKEse

—PUM R . T4 HEHE . NGF St s BEHiiAk
His bR aifeilon & (mEvERE) , WA R
R REYHE AR AR F; Bradford 268 W E
A& SDS-PAGE L HEZz i, W FH b 5t == N
B AR Fl; 2%xPro Tag PCR IR (& Y4kl |
2x ApexHF FS PCR TiR# . TRIzol RNA £ & |
S SRR TR, W RS SR AR ) TR A BR A

Al BRSO S A d i AR R (L) A
PR ], BRI N YIEE Xho 1 . EcoR 1 W H TaKaRa
(HA); B R ECL fh2: &6l 7 & [
Abbkine (3% [H); 180 kDa i 4 & 1/ T & by
( Prestained Protein Marker) W H Bg 507 ME 8 A= Wy Rl
B A BR 2N 7] ; 200 kDa Prestained Protein Marker
W R R AR Y BB R A\l 250 kDa
Prestained Protein Marker W H 4= T A=Y T8 ( 1i#)
A AR His bR —$iil A RN =AY EOR
ARRAF; BRAEH P H Abmart (EHE), K5
BT A PC12 4 A K & K TR B DHS« 5 BL21 #2K
A g s AO R F S Y B 2E e N R SR =
1.3 FNGF F5I3KE

M5 NCBI A A6 B FNGF X 3 f CDS %&£ K 51,
FHBEH 4 S VES 9 FNGF-F (5’ ATGTCCAT-
GTTGTTCTACACTCTGATC-3") fEN L¥i#, FNGF-R
(5’ -TCAGGCTCTTCTCCCAGCCTTC-3") fE N F i,
M2 P B B RNA S 565 LY cDNA AR A,
17T PCR Y1, PCR AR (50 pL): 25 pL 2x
ApexHF FS PCR WliR¥#&, 2 pL LI#514, 2 pl TiF
5149, 2 wL ¢cDNA #if, 19 L ddH,0, SR 544
94 C A1 5 ming 98 C 15 s, 55 C 15 s, 72 C
1 min, 3£30 KIEH; 72 CLIEM 5 min, 4 CHELF .
PCR F=#)7E 120 V., 30 min B2/ N AT EE MR EE G
HLVK, TEEEIMEERS LR R Ge rh W g LIk 45
1.4 FNGF-2 EEF IS BV =

SR 3 K 5 4R 15T 43 B T2 H- Novofocus . Expasy
XTSRS . K . BOKPESE AT, Hox)
52 FNGF 28 113 ~ 238 v & 3L R & M5 o i 2 ik iy
BT LB TR SR, 5 TRk, #BGXB)F1Ifik
TTFBUAE FNGF-2, it519, L5149 FNGF-
2-F; 5'-CGGAATTCTTCAACAGGACTC -3’ ( FRIZ
W4 EcoR 1 BV AL) , Fil#5149 FNGF-2-R. 5'-
CCGCTCGAGCCCAGCCTTCCTG - 3" ( F Rl & 4t K
Xho 1 WEVIGL ), I TAY TR (L) K
WHERAFG R, LL 13 5 H A FNGF 3 K Ay
e, PCR 4 34k HL FNGF -2 J¥ %1, PCR Jz 1k %
(50 wL): 25 pL 2xApexHF FS PCR #iiR#, 2 pL -
W59, 2 L NS, 2 pl Bk, 19 L ddH,0,
RN 94 C HiZEPE 5 ming 98 C 15 s, 55 C
15s, 72 °C 1 min, 3t 30 WHE R, 72 C KT fif
5 min, 4 CHAF, PCR ZHITE 120 V., 30 min 5514
T AT B UK, TEEEIMNEEI BUIR R G SR
HL Uk &5
1.5 pET-32a-FNGF-2 BE#RiZHEHHE

pET-32a JFH% R IKEAR L EcoR | F1 Xho 1 Bl
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MR N VI EE XUV AL B 37 C Y 2 h, pET-32a
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W 43 pET-32a-FNGF -2 ik 5 DHS o 5%
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%2 min, MIATCHITERY LB WA RE IR 3, B TR
1h (37 °C 200 r/min) . 12 000 r/min %5 % &5 .0 J5 W
Fibar L2 R, R F R ST B RARTR ST,
FHURATERIRAT T A 2 R P B g 4k -, 37 «C
Kig% 12 h, $RIRAGRETE RS, BT 5 mL &
PR LB ARG FR B P RE 5%, 37 <€, 200 r/min
PRZHEEFRE 10 h, $REUTRL, F EcoR T Fl Xho 1 X4
B pET-32a-FNGF-2 Buti gt AT 3], 37 CoKiB
BYI 2 h, BEVIRLTN A BOR A A TAEY TR (L)
JBeoy A BN R AT P 2, BB DR A7 22000 e 2 TF
WA TE AR, B pET-32a-FNGF-2 Jiki 5 BL21
JAZ MR S), VKIS 30 min, 42 CHGK 45 s, 1
KUK 2 min, MIATGHPER LB MAR =3, BT
LR 1 h (37 °C, 200 t/min) . 12 000 r/min %587 550>
AW LE, XFMABRRIERS, WA TR Nk
(VAR L, 78 37 CIRARHEIE R SR 12 h, PREURE
M TS AR TERN LB MR IR F, 180
r/min YR FE 8 h, AIR1E pET-32a-FNGF-2 H 4
FiAW, BE W IETT PCR X%, PCR W& &
(50 wL): 25 wL 2xPro Tag PCR FIRW, 2 pL L%
519, 2 L FUF5I 4, 1 ul &% B A, 20 pl
ddH,0, EiE5I% R T7-F. 5'~TAATACGACTCAC-
TATAGG - 3', T 5l & FNGF -2 -R: 5' -
CCGCTCGAGCCCAGCCTTCCTG - 3’ J I 4% 1.
94 CHiAFEPE 8 ming 98 °C 5 s, 55 °C 15s, 72 C
1 min, 3£35 RIEFR; 72 CLIEM 2 min, 4 CIELE.
1.7 EHEHAFNGF-2 WREARALE N

A T3 e B W R R T A NP R LB W)
WRE IR FREE TR ANTE 0D, fHKF) 0.6 )5,
AR IPTG TR, #ATESR R, B
WA S R, T PBS MR VRS 3 Ik, 5x
SDS-PAGE A& s m A WA WE)E, T
WK TR, ZJR 1T SDS-PAGE #illf,
HAMFRIREN, WREARBHFM.
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5T S A AL B A 31K Binding buffer XJ 2 11454k,
R TAS S . ¥ FNGF-2 3 ke BAE, 1%
WEHZ R, A& TEAE, A
5 A5 ARFR ) A2 1R Binding buffer XJ 25 [ JEFT B 24 45
£, fJa i S A5 T ol b AR B 1 1R Elution
buffer (&4 250 mmol/L WKW Xt H & 1 #:47 Bk
Jk o RIS B B R SRR IR 2E 4T SDS-PAGE #ff
FE TR FAb R

P AL 1 FNGF-2 S 3 AB TR, IR
BHASETHH 6, 4, 2 F10 mol/L AR IR ZE 1
BPEG T, X FNGF -2 #4760 A 8 1 09 8 1
SR E, BEAETI K PBS i TENr, bk
2wkme . HaENT 3 Yk, EMEFLENTERAERER 8 h i
1K,
1.8 Western blot X7

# FNGF-2 H R 5 5xSDS-PAGE | k2% up
WIR GRS, BRI RmAAE b3
JEIRESRIEAT SDS-PAGE 738, ZJ5 ¥ & A 4 i
ENZ PVDF I b 4308 F] His AR % B4 805 1k
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W SVE SN L, FREA IR 1 min, )5,
W S B P T L R U RO U R,
HEATRESCAT I
1.9 EHZEHRFNGF-2 iFHEE

B PCI2 40 DL 45 FL 3% 10° A 35 FEHERD T 12
fLbrR RS 5% R4 10T AT 10% i 3 B9 RPMI-
1640 5241555, F 37 °C . 5% CO, &1F FAE40
BEFRFE b TR 9%, H59% 18 h e, FFRIRR IR,
FALINA 1 mL BB BC ] 1) 50 e R R 5, 40k B2
FXTIRZH (A PBS), pET-32a 2538 E 4 (A
pET-32a 252 & 1 100 ng/mL, HJFAYEE X HR) ,
FNGF-2 AbPRZH (A FNGF-2 Z 4 100 ng/mL)
R 6 MEAfL, IFESS, K ARRT Il % TR AR Ak S
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0 8 oo 0 -ooon g f::: 0 e g g
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2. WEHZ; 3. FNGF-2 3£ B, 4. pET-32a-FNGF-2 f§YI7=4

A. FNGF %:[A PCR 5%, B. FNGF-2 PCR §"1%; C. pET-32a~FNGF T2 ki B 45 ; D. pET32a-FNGF-2 I 545 B X},

1 pET-32a-FNGF-2 Gt

2.2 pET-32a-FNGF-2 EAHEE S HHE

PRI S R TR YA B KR 7 5 24T IR PCR A
S5O E 2A PR, A% R % 45 R 5 T R/
(976 bp) HFF, Zi)F 5 HERFS 100%IChHL

pET-32a~FNGF-2 H 4 1/ i 75 WKl 2B s, H
ORTENE LA pET-32a-FNGF-2 [Fki i) 8 2H
%
2.3 FNGF-2 |iEFRikZGMRUL

B E IR BRI, g5 R aE 3A
fiis, Hor 7 33 kDa 245, pET32a-FNGF-2 7

37 C5F 4 h Rk s,

TEBRGE 175 5 B 517 2 i [ 09 45 10 T, X il
IPTG W EHATOATT HEAT Al A, 5 R 1% 3B
ffi7s ., pET-32a—FNGF-2 £ 1 mmol/L ¥ J¥ IPTG

Tk, HREHD T8RIE 33 kDa 247, #o
AL A TTE o

2.4 FNGF-2EB4it

Fi BRSSP AT RS R, 8R4 B TR
JEAEZ) 33 kDa bW ARAFH N 41 FNGF-2 &,
Haifbss B 4 o,
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M. DNA Marker DL2000; N. %3 FChiBAPEXT ; 1~5. TH7% PCR BHPETE KK,
A. pET-32a-FNGF-2 E 4 PCR %5 B. pET-32a-FNGF-2 EAIFHH % ,

B 2 pET-32a-FNGF-2 EAFLESHEELD

M 10 11 12 13 14 15 16 17 18 19 20

M. BB TRESRME; 1 16 CHEF2h; 2. 16 CiFEF4h; 3. 16 CiEF6h; 4. 37 CiHEF2h; 5. 37 CiEF4h; 6. 37 CiHEF 6 b
7. XFHER pET-32a 2 #8%; 8. RUES pET-32a-FNGF-2 RikE; 9. KX HTE pET-32a 2588; 10. XM pET-32a 258 11, KYES: pET-
32a-FNGF-2 ik ; 12. RIEFHIEE pET-32a 2548, 13. 0.2 mmol/L iFESF4H; 14. 0.5 mmol/L iEFLH; 15 1 mmol/L PTG i 5 2 ;
16. 0.2 mmol/LiFFHBEME (FUUE); 17. 0.5 mmol/L iFEFWBEREE (FUE); 18. 1 mmol/LiERMEIEME (FUE); 19. 0.2 mmol/L i
SRS LIS 20. 0.5 mmol/L IPTG SR BEIRSS LIEW; 21. 1 mmol/L IPTG 5T RS LIE WK

A. pET-32a~FNGF-2 5@ 1 mmol/L IPTG 5 5 A il i S5 S ik ; B. pET-32a~FNGF-2 ik 37 Ci5S 4 h BYFE IPTG WAL

S AT A

B 3 FNGF-2 RiERIEFHEL

M. B F R bifi; 1. pET-32a-FNGF-2 £KXE LM, 2.
FEH LR MRS 3. pET-32a-FNGF-2 FB B ULIE; 4~8. 437
S AL L N TR 55 1~ 5 ASVEAR ISR 55 v i a1k 74

4 FNGF-2 EBQHj4ik

2.5 FNGF-2ZAQfaEH

W 2L FNGF-2 BE S R B, o3 B feglifbat
BRI -20 CHAE 3 DAMSKNT, BESENK
FNGF-2 [{R&fi, 459K 5 Bos, FNGF-2 7EBEIR
RS, LA B TR AL RS DR AT R
BREZA, 2 Image] A0 Hr, 24619 FNGF -2
AT 90% A AT, FWIAELAL I B LA S —20 CAR7F
3MNAMSKIET, ENGF-2 WA Wk, HayFah
33 kDa 247,
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M. B F AR 1 4k FNGF-2; 2. f4F 3 A A 4l
ALJF Y FNGF-2; 3. pET-32a-FNGF-2 #iKH 2 .

5 FNGF-2 ZAMREHERN

2.6 FNGF-2 EH5#1 His %8 & NGF ik
T 9% EN 35 46 56

Western blot Z5 W& 6A Bz, His bR&Prikn]
5 FNGF-2 S H 7 B R RV, 7 33 kDa 2474
R SRS W 6B B, RSk NGF fifkn]
5 FNGF-2 S H 7 B R RV, 7 33 kDa 2474
IR R Rl

ZS A IR

pET-32a%5 REH YL

kDa
150

100

kDa
140

110
70

75
S0 55

40 |
35—
-
s

20 L
15 1 i

0

M. BARS T REGR; 1. FNGF-2 B A (His tR&H ) ;
2. FNCF-2 A (Fifhfk NGF Hifk) .

6 FNGF-2 ZAF At His iR 04 (A).
H ML NGF #1{F (B) A Western blot &7l

2.7 PC12iEEEK N FNGF-2 BiE

PCI2 45 SIS R BoR, S AXNKAY
pET32a 258K 141 24 h 5 48 h FF K WL B4R/ 1L
WETA, 7B, 7D, 7E, JILA FNGF-2 4124 h 1340
MFEAASE AP 7C, 48 h BN an & 7F

FNGF-24bFR4H

24.h...
48h...

7 PCI12 HfiES oK

3 itig
AWM T pET-32a~FNGF-2 ik 214

SEPLT FNGF-2 mJR#% %K, Western blot 34T ‘7,
His #R25 51 5k NGF Juikss RA SR N, iE

ST FRINEAMIESME SR, #F—20 PC12 4
M3 Ee 2 B, FNGF-2 RENE 17 S5 41 i 2 finh 7 4 A1
WA, WUk T AR ERENEY I, X —45
5P 2 A A PR 3 2o S0 R 2R RN T A2 AR Trk A I 4
MZICKEE 5 2 mHLHIARAF " NGF 75
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MEEFRATFIERAZ O, NMUEINE ML RS
(ANBGEM A TSR 2 T0)  AIFFIG . AR R &%
BB R LA A E T, ST Rg (W3
Vi IR, R i 22 T B D RE 245 ) IR B AT B B
HRE S AR M R R B A Y
IEVER ENGF-2, S RAf #2825 FR MR 7 R &
PEOE T O] EEA R R UR

SR, R RIERGREABAM, P Es i
B AH B E AERE 1 1B T B BUER IR )
FERIPE G (AR EAl) i 5 KRR E e 2
ST R PCI2 IR IRAES T FNGF-2 HIARSMNE
Pk, EEAERRN TR ETE . S itk 23N 4
AR T 2F — 25 P4k, BLAh, NGF 9 BLUEE ) RE R
(A2 E R SEOREN ) ZOREARIGIT I e
R ) b 26 7 5, DL SRR S UL SRR R
}i}—\'j[mfﬂ] .

KRR SRETLUT 7. RILFNGF-2 &
PET 2 5B 2 A, DUR S = R 55 E 1k,
FERERGEE RS (NERHER ., H 1) 99K 284 5L
FEPIVARITSEMS ) , S NGF ZEF 05 B0 iy vl 5 Bl 5
KEAER; e KA SR vh R G A FNGF-2 il 5
etk BN R R B B ARE, IR
5 A8 SRR TR D RO, DA B Tk
WHZHMARENIKERE ), BLA, IR
FNGF-2 il 37 75 1 1 Y5 45 L oo (0 P A7 o, 3 o A
FR S A B A Ak LA 228 R A A () ) e /N Ak 350
AR

L L RTR, AR RN T & HA A AR AL
R B A 228 SR R R LS R it ZEOR RS
SRIRAHT, FNGF-2 3 R 45 7 ) 1 248 103
BE SRR E IR L A IR TS, RS TAE
AJZE G IR BOR R H R AL S Y B Bk, HE Bl
FNGF-2 il 551 [y il PR R FH % 4k

SR
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