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A e DG IR RERAA S R, FF T 240 fl
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FER AT RKAR P HI ) CNTF 2 A A H @A A
PEACOR, FEIRPR R H b 52 31— 1 BRI 24 T 4k 2
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JE WIELE 40 i ) CNTF 3 J 3 1Y) CNTFRa 1) 45 74 A\
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J 2 5K e B AE R () 2 SRR ik 3. 043 B rh 3R 1
252G MAEREETTHA, B
hCNTF (1) [ 957 51 AH B LL R A 2 hCNTF 43 1
BLOE R S B 32 AR g8 A FE ME AL A, Wk T 2 A
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FRAR by 22 5, S3 A N SRR B i, I 2
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CNTF ) AR G54 . TL-6 9 fb Ak 45 . TL-6R
{1 it PR 45 #4 J TL-6-TL-6R 1) A 45 A HX 25 11 it &5
¥4 B (PDB).

hCNTF, hCNTFRa, hIL-6, hIL-6R, fi
CNTF, X9 CNTF, %% CNTF, % CNTF %% [f) % it
2751 H NCBI £ 157 51 5 .
1.2 [REL, Ek, EHRE

FiL Ak pThioHisA, JFURL pThioHisA-CNTF,
15 % DHSa # A1 BL21(DE3) kA 25 {5 A%, it 2 ifi.
W A BN P2 A F, DMEM K 55 W A
Hyclone 2 7.
1.3 “GUNREEE

Q Sepharose Fast Flow, Sephadex G-25 I H
Pharmacia A 75 &[4k &4 4 AKTA explorer
P-900, Amershan Pharmacia Biotech /A .
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* [ G B AR R JEE TR B TH  (2003AA2Z3480).
* JEIER N, Tel: 010-67095684, E-mail: bihua9418@126.com
Wk H #: 2006-09-01, %52 H#H: 2006-09-30



2007; 34 (4)

BEAEZ. BRRMEERETFREEITRIEESH - 409 -

CNTFRa 5 &9 7% 8] 45 46 1 2038 H Jr B4 O,
PDB 4 ¢ 7 3% 47 CNTF- CNTFRa & &4 11 2%
[ 4546 (5 . {2 CNTF [ S A 4h 1 45 B AT,
i H. 5 CNTFRa [6] 3 ) IL-6R (1145 Ky 43 5] T i
Fr, FrLAAT L IL-6R H 458 A AAR, #54d CNTFRa
K45k, MIMT5 %) CNTF- CNTFRa & &9 1) 4% 1]
gk

2 Bl PR R FT A s, K I, PDB %
P 5 CNTFRa 540 [R5 5 e R 22 IL-6R, &
AT [FIJE A 30%, AT LA IL-6R ¥ b A4 45 1) 4
RERCRAR 3 CNTFRau IR = 4L H)

PR K FOFE P /8 MODELER. %27 2 10 K
H1 Salils™ F& 1) — T 1) B 11 5 45 44 IR JsAs e I vk
%7 VE T P NS 2 8 A 4 e TP A — e ) g
LI, WK, B, o BRR T2 D) ) R AN
JANEE RIS, ORI BB 2 £ T L3 R R L
(probability density functions, PDFs)k%7~, RJ5
MR IR I L S5 HR (1) = BER G074 2 (1]
e S PRI AFABATRE: 5 T T 22 [ o1 240 2% A e o A AN [R] PRI A
TR 7. R IR ) L% T o 400N P 380 A &5 4 B
S5 705 7| ISP i DO K/ O s e D Wz <8 o < L s
FAA BN S A B H bR 0 4R g5,
AMUA IS FE 8 I 43 ) 553 7 Bl g 2 A ok s
L. I FH R DA H AR B (1 R S5 MR, &%
EaSECHER Ty a S NONCIR Xy o = G E RS )
CIETS

Jr A v S CAES i T BIOSYM/MSI 73 - 45
LAY, KH 2 Insight 1T #1442 (version 2000),
A 3 R LT J& FASTA3.0. I JH (it 50L& SGI
Origin 300 BT TAFuG. 455 W14 1.

Fig. 1 Modeled the structure of CNTFRa
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a. CNTF- CNTFRa & & ¥ 45 # B8 1 ] 25
fEvA

7t LU IL-6R [ &5 46 Bk, Hig T CNTFRa
a5t Ja. FIHIEA ) CNTFRa 4584, LLK&
Hedl AT 2RI () CNTF 458, JAiTn]
PL#E 7 CNTF- CNTFRa & &)Y, 285 50 1
122, FIHCAI0 IL-6-IL-6R (&850 k5%
R, SR T it @& G777, B CNTF 2544 [
HEEWH M IL-6 43T, CNTFRa 1 & &9+ 1
IL-6R 7; st St , SO ULy T EHEL
VER S5 R LE IO %19, $5 W) 46 ) CNTF- CNTFRa
HEWIEM, 2 )5, 1F Discover it N k4T A7
AAL, J1358% ] CVFFE. Ak K 4 1 124 10 07
%, JeHERBE TR, 5 LSO vk, Btk s
(KR A S B AT 1% 37 1) CNTF- CNTFRa 5 & 4 &5
KA AR (K] 2).

Fig. 2 The sketch map of CNTF-CNTFR«
The blue part shows the bone structure of Ca in CNTFRa, the purple
part is the bone structure of Ca in CNTF. The whole figue displays the
structure of CNTF-CNTFRa. The green part reveals the important part
of CNTF participating in interaction with CNTFR.

b. CNTF 5 524455 #1111 %€ & CNTF 17y
Tk

FIFH ST CNTF- CNTFRa 5 45 ) 45 K B Y
5> B CNTF- CNTFRa [ 1F R A% &, BAK 20T i
CNTF 7147 55 5 2 AR 45 6 1 X 45

TE R HE A S B T CNTF 5
CNTFRo 5RIE IR PE 75, AR A J2E 110 I 2 ) g 12 ke
M/ T T RER. @2 %Rkt E, e
CNTF 5 52 R 4 4 10 X Jak = Z7F 12 e D ABloop
e A (4 3).
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Fig. 3 The sketch map of CNTF and determined crucial site
The purple part represents the bone structure of Ca in CNTF, the green
part is the important part of interaction with CNTFR conformed by

analysis.

FEP I8 X} CNTFRa J2 CNTF-CNTFRa 145
TR, HSMA. XS, W& CNTF J$41, nrbl
AHf € CNTF 73 1 5 2 AR 45 & I H 22 SRR X
. RN 455 CNTF H 8P L, H I8 2R IA
HEAMARETE. WA e i, Wt 2 AR

Mean value

. CNTF(A): 55 17 AR R A N 22 2 1R, 2
53 fLINZAIRAS A WA IR, JF 228 C ot 16 N2
FER; CNTF(B): 55 17 7 F ezl A8 b 22 2 1%,
5535 LI IR IR AR A R 2R, 5 178 AR
RAIRAL NEEAR, I288 Cumity 16 e ALK,
22 FTirgK

R A= C A5 1) pThioHisA-CNTF ki, K
S UM PCR 598, 153 H N, A KW
FF & BL21(DE3), LL IPTG HEAT %3k, ke &1k,
Al K B 1 A oy 1A 45 A I Tk, 4R EH
MR R IEEAE 30% 4847, 24k )5 1 HPLC 46
JEIE#) 95%LA L.
23 HTLAEREBERIEENE

KA TF-1 40, R CNTF & o0 J 5 2%
NEHEAT AR, T7952 2% SCR[5], AH SEge bR TR 2
MTT W E VL, A 2B P R 2 bridi%. CNTF
FrE i 8 B NIBSC. 48 2 0l e 15 21 (1) 45 o0
CNTF(A) ) EL 3G PEAME T 2.0x10° U/mg, CNTF(B)
FI LG PEAME T 1.7x10° U/mg (& 4).
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Fig. 4 CNTF mutant effect on TF-1 proliferation
O—CQO: Standars; [J—[J: CNTF(A); A—A: CNTF(B).
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. EE R RE 05T A CNTF 8 A S 1%
fifk RS PR R S IR S R A b, et R
ik ALK CNTF(A)HT CNTF(B)Z 3 1 92 46 45 5
KW, BHARENAEY S, X058 A
il hCNTF {55 5 5 5 R s vh Fl T N B 0 7 1
hCNTF 2P B2k %, Nl IR bk I &g
PE. BEAREI/E R CNTF & A3t i, HhHs
Ji T AR FH B4 .
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Abstract In order to present clues to find safer and more efficient ciliary neurotrophic factor(CNTF), computer

molecular modeling system was used to gain the three-dimension structure of CNTFRa.Then through analysing the

CNTF/CNTFRa crucial sites to its bioactivity combined with the homologous sequences comparison and CNTF

molecular characters, two CNTF mutants were designed. The mutants’ bioactivity were tested by the experiment of

TF-1 proliferation. The two mutants’ bioactivity reached 10° U/mg level after expression and purification and the

bioactivity of A is higher than that of B. The results proved primarily that the design was reasonable and provided

premise and basement for CNTF’s development and application.
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