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Condition optimization for modification of recombinant human ciliary neurotrophic

factor with polythylene glycol

WANG Yan', FAN Kai®, XIA Yong-peng’, ZHANG Ji-lan®, LI Xiu-mei*, QIU Zong-yin' ('School of Pharmacy, Chongging
Medical University, Chongging 400042; *Faculty of Pharmaceutical Engineering, College of Chemical and Biotechnology Engineering,
Chongqing University of Technology, Chongging 400050 ; *Chongqing Manicipal Health Bureau, Chongqing 400042; *Department of Bio-
chemistry and Biologital products, Chongging Institute for Drug Control, Chongging 401121, Chongqing)

Abstract; Objective To optimize the modification condition of recombinant human ciliary neurotrophic
factor (rh-CNTF) with mPEG-ButyrALD ( relative molecular weight 20 x 10°). Methods Different pH val-
ues, temperatures, times and the mass ratio of th-CNTF and PEG, the concentration of th-CNTF was used to
obtain better th-CNTF PEGylation. And then the modified th-CNTF was separated and purified. The in vitro
biological activity of th-CNTF and PEG thCNTF was measured by chicken embryo dorsal root ganglion ( DRG)
culture. Results The mass ratio of th-CNTF to PEG, rh-CNTF concentration and pH value showed significant
effect on rh-CNTF PEGylation, while time and temperature had little influence on the modification effect. The
optimal pH value was 6.5, concentration of th-CNTF was 1 to 2 mg/ml, and mass ratio of rh-CNTF and PEG
was 11 on modification condition. The in vitro biological activity of th-CNTF was about 2 times higher than that
of PEG-thCNTF in chicken embryo dorsal root ganglion (DRG) culture. Conclusion Optimized parameters is
obtained to modify rh-CNTF with mPEG-ButyrALD.
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1 #REFE

L1 #HA5aE

th-CNTF JF & (¥ A 10 mg/ml, 2% #p 5 100 mmol/L PB
pH 7.0) B A SL 56 = 1l £ , mPEG-ButyrALD ( ZE & > 95% , A1 %}
SrF IR 20 x 10°) 1 ] Nektar 23 7], 5 5 1 %0 1k 4 ( CH,
BNNa) &  H ACROS A F], SDS-PAGE A#H 551 K 345 W Al 4%
Rl AT SR AR T o IE IR TR (VLR R A 2
J7), .3k {Y . DEAE Sepharose F. F. | Superdex 75 ¥ it . AKTA
explore 21 & 4t .SDS-PAGE HiJk R4 4 H Pharmacia 23 &) .
1.2 rth-CNTF & PEG 1545 444 if 1%

PEBCE B T 2000 5 3280 | BB A6 5 07 2% g
pH {# .rth-CNTF Y5 PEG (WHUEHTT L LG A8 M SN A I 1 2 g
B[]\ th-CNTF JEVR iR B #E 171046 . A SDS-PAGE #6352 I; 4%
PEXHE F= ) Ay OS2 . B mPEG-ButyrALD {844 th-CNTF,
SR A rh-CNTF BLR K £2 % PEG-rhCNTF, Dk N it B 2R
PEG-thCNTF FEAE 74y v BT o 19 5 e LU )R 0 26 8 1 228
1.2.1 &N pH {H th-CNTF J&E %% A 100 mmol/L. PB ( pH
5.0.pH 5.5 Fl pH 6. 5) 2% vl 43 A BEFE i 22 2 mg/ml, 45 BX
1 3 JA 1 mol/L CH, BNNa F:i (1 A BBeE L) =i,
LR 20 mmol/L, 4% i & [t 1: 2 (rth-CNTF: mPEG-ButyrALD)
FRHL mPEG-ButyrALD Jii A th-CNTF JE¥& . 4 °C,100 r/min Jif
$ 24 h, 53 I HURE#EAT SDS-PAGE HLJK 43477 .
1.2.2 th-CNTF 5 PEG A& 1 L il rh-CNTF & F 100
mmol/L PB .pH 6.5 2% i i BE A i 22 mg/ml, #h A 1 mol/L
CH,BNNa £} , 24k i 20 mmol/L, #rh-CNTF 5 mPEG-Bu-
tyrALD i [ A(1:1) (B(1:2) (C(1:3) .D(1:4) \[E(1:5)4)
SFREL mPEG-ButyrALD , 435111 A #] vh-CNTF Jii& 7,4 °C ,100
r/min JZ NV 24 h, 53 B EEEEFT SDS-PAGE HE K 53 o
1.2.3  JWIREE th-CNTF J&E ¥ A 100 mmol/L PB pH 6.5
G MR BERE A 2 2 mg/ml, 4P AT mol/L CH;BNNa R, 2
JE 4 20 mmol/L, HX rh-CNTF 5 mPEG-ButyrALD Jfi & [t 1:1,
SYPIAE4 °C /W 12 h Fil 24 h 25 CHI37 °C &2 h A4 h,
100 r/min, 23 B EUAEFEFT SDS-PAGE FELIK 43T o
1.2.4 th-CNTF ¥ J& rh-CNTF J5 %% /] 100 mmol/L PB.pH
6.5 F WA BEREM 8 1.0.2.0.3.0.4.0.5.0 mg/ml 35 £y,
% th-CNTF 5 mPEG-ButyrALD Jii & [ 1: 1Jji A mPEG-Bu-
tyrALD ,4 °C ,100 t/min JZJif 24 h, 53 5 HUEE $E4T SDS-PAGE Hi,
WKITHT
1.2.5  Jwiista] th-CNTF J&E % A 100 mmol/L PB .pH 6.5
% /PR BRE i 2 2 mg/ml, #hA 1 mol/L CH;BNNa REV, 203k
JE 20 mmol/L, H{ rh-CNTF 5 mPEG-ButyrALD Jfi & It 1: 1
4 °C,100 v/min JZ 7, SIS 1E] S50 9 24 36 .48 h, 43 51 HORE
17 SDS-PAGE HLUK 4347 o
1.3  SDS-% &8s Bt (SDS-PAGE) % i ¥ 7k - #7
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(BRI MEXT IR ) o 37 °C 5% CO, Tiﬁ%% 24 h J5 B3
W, T I RS ZE B XT 0. 3% B E IR Y4 3 min {5 (1Y
A2 ICTHEL, BELTT 8L 50 S RLET .
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th-CNTF 5 mPEG-ButyrALD Jifi & Fbii K, 15 fﬁﬁ’lf%ﬁﬁﬁﬁ e
Bk, B bRy 1 SEHEM =4 vh 2 B0k & 43. 16% , T 5t
I IR ZRR N 25.37% , lE o 1: 20 Z R KN
29.08% . [DHILefemiiE el 1: 149 PEG &4 tb il M e i X
KRS 4L T AE A & 3R 4> F PEG-thCNTF ARZ555 2T
. WK 2,
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=
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2.1.4  h-CNTF JeBEEXS BT P (95200 SDS-PAGE Wipk R EATH/IY pKa fH, B S5 {ARAEEIE M Shiff 5%

SR 2B R G HT, 1B F 1 TR 4 40 e, th-CNTF
i) PEG &4 30K i 25 th-CNTF ¥R B FH e mi i v, (H B 75
5 mg/ml BHEME 2 BRI B3 2 52 m T A 3EM . 2
5 th-CNTF W4 1 ~2 mg/ml JEATI8M .

&1 7F[FE rh-CNTF iR E TEGF= AT & LBl ( %)
%Pk th-CNTF  PEG-ThCNTF %% PEG-thCNTF | % PEG-rhCNTF 2

I mg/ml  20.17 49.58 13.28 16.97
2 mg/ml  19.35 49.87 13.58 17.20
3 mg/ml  21.99 48.77 12.59 15.64
4 mg/ml  26.47 42.53 14.35 16.65
5 mg/ml  27.41 40.70 14.57 17.32

20105 [ IR e S 46 1 7 0 ) 5 i Wi A6 1 B 1) 79 S
MR PEG-rhCNTF 7 LB B3 £, (H £ % PEG-rhCNTF &1
FEW R T O LB AR S, O RR R 24 h RO SR
2.2 MRACR B Sy H 5

52 th-CNTF 5 PEG & 2440 F : I 100 mmol/L PB
pH 5.0 % rh-CNTF GRS 1 ~2 mg/ml 4P ALK 20 mmol/L,
{#) CH,BNNa 3% , 3% i ft Fb ol 1: 1(th-CNTF: mPEG-ButyrALD)
JIA mPEG-ButyrALD ,4 °C ,100 r/min, 337 24 h &3
2.3 AR A 4 B AL

PEG B4k it , 42 DEAE Sepharose F. F ZEHTFE4ifL )5, H
B 1 4075 3k 3] 90% 5 B £ Superdex 75 BERRE TR, B E
PEG-thCNTF 4§ k%] 95% L I,
2.4 1h-CNTF %5 PEG-thCNTF 4k 4} 4 4 7& H rb 4%

PEG-thCNTF £f ,rh-CNTF 41 71 % B8 40 f) 17 3 40 i 25045
Jg(85 £7) (173 +12) FITCAEK (P <0.01) , 78 PEG-rthCNTF
1 th-CNTF BI5%H 8 RS AR ¥ 4 5 2 E H, {0 PEG-rhCNTF [
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3 it

R BB Z5Y) B AT L R 7 R B
Wit BB S A S E R R e R AL AR PTG
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FRHLSE B BB IL A N AL E S s,
MYER LB LIS A N R I s o .
GBEE Y s 2 Y A R, T R L 2B A Y
PEG i 7 S~ — v B S 31k i PEG ( monomethoxy PEG
mPEG) . i85 N i & 4 5 B RV Y PEG &
M7 45 mPEG-P 2 3% FAE W B iR . mPEG-3% 31 9% 3 e
fi \mPEG- =R LR G % . T mPEG-BE &1 £ 1
TR AN, ST AR T | A AL TG M3 A, ZE4% pH R R &4
N Sty 2 5, X I 1 5 /0N, BT DA AR AF 5% % ] mPEG-
ButyrALD %t th-CNTF 17 N 34 555 81 o

FESRYESAE T, 8 AR Z I KB4 pKa (A5
K FERRAESE AT FEHE PR, M a2 —

1, TR v LUBE R L R E P ais s
FBIFEE PP 250 , ik N 3 -2 BTk pH T &
mPEG BRI 38 2] N s s B iy, i HL,
mPEG-ButyrALD ()i 4 3 A 2 i 35, ‘2 76 O PR 1 2 1
ARG, B pH (B, 8 A S s
Wi 22 B IRl 5 B 437 45 % AR 846 T B T th-
CNTF 2511 528 5. 98, 71 pH 6. 0 Bt i 25 5 T0VE , A
RETE pH 6.0 £ TR TN . R T 3k B S B i kL
FOARWEGT LL SDS-PAGE Sl K il 2% £, DA N s B 5
PEG-rth-CNTF A& 7= P B i 0 B e G481 Sk b o
TEANF 5T T &40 s v 2% wP Y pH {H , PEG 5 th-CNTF
F14) o o 48 i L 91 A8 i i I T RE A R N IS ) B rh-
CNTF ¥ BEXHE M = (5, BF 5T 45 R R .4 °C |
100 1/min F124 h,100 mmol/L PB .pH 6.5 [ /i 2% M4
th-CNTF ¥ EERR BN 1 ~2 mg/ml, 580057 (Y 5T & b
A 1: 124 th-CNTF fe4d: PEG & i tg i 77 =X,

A RAIRIE ] () th-CNTF (i 185 &R AL, 4
DY 2 M o 13 Agilent 1956BLC/MSD) M€ th-CNTF #H
X i 21 108. 74, ARWFFER ) mPEG AHX) 43
TN 20 x 107, 43 B 4l fk ff 15 59 & i 7= ) 2 5
PEG-rhCNTF [} AHXT 3£ b B {6 2 42 21433
(2.6% ) , %4 th-CNTF 5 mPEG-ButyrALD 2 1, iF i
A= 2. 8% PEG-thCNTF 4 1 4~ PEG 4> T3 1 4
rth-CNTF 437, 1 7F SDS-PAGE Ht K &l % I % 5 3
PEG-thCNTF () 252900 T 60 x 10° 97 B, it s T —
B, 5 RSP 4 RS, IR )RR O 5 E]
th-CNTF -] PEG th & A K it 8, fB % 5 K0 i
AU, RRFRE T & A W L GE R % ; @QPEG 5 SDS
LEO MR AT, 1T He S SDS 454 68 1/, BB ol
iK% X, th-CNTF 28 PEG fL2#1EM5 5 HAk S 9
TEPEA BB MG T PR A — 2, R R AT g R rth-CNTF
e R BTN Ok R g N EEA R BN == L
A RS K — FRHVAERE B9 A Ak S B, o 35 20 i P 22 R Rk
N 53 TR E 8, T & H% th-CNTF () 2E B4 S fe .
i T A R 5 K F R E Y R4S A T
th-CNTF 43 F-50s g Jf &K/ 1 PEG 78
th-CNTF 43 F RS, Y K T —i8 5> 7 BEbE, BH
15 th-CNTF (36 A 5 A2 R S5 &, INfisZ i T 42
P2 KAE T e #E o R T X 2 245 SR (R A
f) L ER N, T a2 Z R0 IR s, oA 2 0 PR
RIEAA R — 5%

TE AL B J 0 644 F , th-CNTF 5 PEG j%, 3 {1
1 ;@ 1t DEAE 558 B 38 4 )2 M FEE i 3k & 2 A il
DIAS B 403 55 1 19 B 2R PEG-rhCNTF, ARAF 5 it FH 1)
mPEG-ButyrALD #4578 (15 PEG &4 :Z F N K
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— Mo AR TE IS B AR, X&) PEG-
thCNTF AL FRAGPE BT S5 ARIE A P s
LA PEIRNESFHE— 5T, %% th-CNTF 28 PEG &1
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