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Purification and Activity Assay of HSA-AX15(R13K)
Fusion Protein Expressed in Pichia pastoris
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B OB ATHRARKALFAATEIAGAAERB FALAGZO(BA)Y CARBPARKFEEAE FTELHK
AXIS(HIBR) g N-A @i - I A AR RO BR MBS E -2, MET 84 FS HSA-AXIS(RIIK) . HSA-AXIS(RI3K) & &
EAQSAALCHBEASGITREAEAESRAMMBETIREN AOEANFPRBLEANAL FHEFT > B4t ki TF
I A EEEARS HSA 24 22 FH AXISRBK) S £ W FE 4. AAFHH X R AY HSA-AXIS(RBK) BE T OO F R
BOAXIS(RIBK)E A 48 3 X a4 — K 4. 8mg/kg 9 HSA-AXIS(RBK) B A RO @A R A THEREH R 1 6mg/kg ¥
AXIS(RIBKY# # 77 s & . HSA-AXIS(RIBK S Z R TRy AB AR REAATMEL A LETUARIAHEH
R EREEERD AMERILE EBEAER LAEF—T 0K Y.
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Abstract To increase the in wpo half-life of human CNTF mutein AX15(R13K}, HSA-AXI15(R13K) fusion protein was
constructed by the fusion of the C-terminus of HSA to the N-terminus of AX15(R13K) via an 11 amino acids linker. H5A-AX15
{R13K} fusion prolein was purified lo homogeneity by cation exchange chromatography, reverse phase chromatography and gel
filiration after expressed in pichia pastoris . TF-1 cell survival hioassay showed the biological activity of AX15( R13K) was not
affected by the fusion to HSA. It was demonstrated that tertian injection of 4.8mg/kg H34-AX15(R13K) fusion protein could
produce more patent anti-obesity effects on KM mice than daily injection of |.6mg/kg AXIS(RI13K). The long-acting form of
hCNTF variant has the potential to reduce discomfort by requiring fewer injections and to minimize the side-effects by decreasing

the dosage and fluciuation of plasma concentration, and thus has superior clinical application.
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BARE ALFOZT - RRAFEETAATREBROTOEAAL AR AT NFLARR AT HAATEFHER 555

R SoTITiHAEEmE R MAnEs " . RIEWE
] CNTF 0] LA f & — Ff K SR A9 Leptin 25 {61 4 (B
B, AT B B 5833 Leptin T/t 5% , € 34 57 AR B 5
FRERETREFMGEHMES . AX1S £HH Regene-
ron 7 7 & Bl B hONTF B9 — S EEFE 17 I/
Cys B Ala 8,63 £18 Gln 8% Arg B, Bk T C
Fumhy 15 TEHEM. 5K hCNTF M, AXIS B
HESMEW R, S hma i .
HE] AX15 © 52 B2 E BE 4 09 T 3 s PR 3 452, 3 B 78
TRl LAFEEHERMAE R . AXIS
RBK EFA TR EZHWEN KEX2 EHBHHEHN
AX15 A K, AXI5{RI13K) b AX15 BiE & a8
BRIIRG P (T HRIA.

1B 2 BRAF 9T & B ONTF R s A (kg d g 2
BRI, 9% 170min” , MK EWREEHWHRE T
HEMERAGTHERES ABERIT R, AlEK
AP EEREASRES 1 KOHG A . Bk
BEMHAAFXEMERENBTrABG - 124
)RR AR LR E.

AMEAEBRS A (HSA fusion technology)
EMERBEANYN T EHEAR, EFERAER
BFMEGFN) R AR T (G-CSF) A K #E
(CHYREAF-2(IL-2) F Y eyt sl L EUS T8
ML, AT IR hCNTF E A E T, &
MREEET BAMABRBRMEERE TRTHE
AXIS(RI3K) MR & 2 [, JF oF H UK Py o7 3t 47 o
LA RERA CNTF 40 (4 88 R ah

1 #HE5F&®

1.1 ##

1.1.1 R EH M. Ry E i EE R
B 18 F B GS115 I RIK3R K pPIC9 #3 A Invitrogen
NELVKIBHFE TGl AEERE . AXIS(RIZK) EH
MANFAEAERAAEHAE, HParE XK
EE EERBEABIRBREEN FARMAATE
B, AXIS(RI3K) & A4 TF-1 A Z KT R
HARMAEFEERNERZRAYTLO.

1.1.2 TEESEN . RHEE EoRL . BamH L |
Bl A REEEWIFHLF M. Tag DNA B &
MUWBEEAY TEAA. pu DNA BESEBBA L
BETAMTEARAA. BEHED EGKG
H Oxoid /v &) . BEEFEAH I YNB ¥ B Difco 22 7).
H A CNTF(thCNTF) #7 #E &2 % H Peprotech 2 @],
AX1S Bt AXIS(RBK) A LR EH &. HEEKA

o E e O A e

1.1.3 itk fE BN & : Prostar E Y4 Varan £
7] 7™ i, HiLoad S Sepharose F. F. 16/20. Superdex200
prep grade (26/60) /2 7 £ & SOURCE30RPC i ¥}
Pharmacia 2 8] 7= & . Biostat BS % SL 5 EEt8 & B.
Braun Biotech 7y &) /= ,

1.1.4 5# (31T RLF4 5158 BamH 1
Ml EcoR I BN s, ER A Sl M AW AL A
SR 518 1 5-AACCATCCAAACGATGAAGTGGG-
TTACTTTC-3' ;5] 8 2 5'-GGGAATTCCTATTACCCAGT-
CTGATGAGAAGAAAT-3";5| ¥ 3 5'-GGTGGTGGTGGT-
TCCGGTGGTGGTCGTGGTTCTGCTTTCACAGAGCATTC-
ACCGCTGAC-3'; 3| 41 4 5'-AGAACCACCACCACCAC-
CGGAACCACCACCACCCAAACCCAAAGCAGCTTGAGA-
AGCAGC-3'" .,

1.2 A&

1.2.1 HSA-AXIS(RUBK)BEEHEFEMME. A
5i9 1.4 L HSA BB MY M 3 mE kR
B 65 5 5 89 HSA B H, A3l 2.3 LI AXIS
(RBK)ERAERY BH S mEAEERRET
| AXIS(RBK)ER . BE & H# LR W™ WER
Bk, A5 12 M BHES PCRERMERER S
115 5 BR & 1% BK (GGGGSGGGGES) ) HSA-AX1S
(RBK)B S HEHERN. '

1.2.2 HSA-AXIS(RIBK )RR E H7E BT R B
B P R K 3K Invitrogen 23 &) 5 $ 47 -

1.2.3 HSA-AXIS(RBK)BEEAM B4 5
Hege LiE pH WBEE S.0 MRS 55 H S Sepha-
rose F.F#fTHI2Ediib. B LR EWNFAE &
2% vhH 50 mmol/L pHS.0 & RE 4% hifl, 8 X 4% nhilk
HE 1mol/L NaCl # SOmmol/L pH5.0 B M 28 b ik -
Z T B2 5 B A Source30RPC X [0) 2 7 i#
frolith. R B EMATEZEMBRASE 0.1% TFA
K GEREPBE AT 01%TFA L. BEH
Superdex200 7+ f i i 17 #f — A olifk . B B of i B
F2% 304 PBS.0.1% Tween80-

1.2.4 HSA-AXIS(RI3K) @G 3 B 18 4 L7 7 7
PR E - B R TF-1 #HH 52 HSA-AX15(R13K) b &
EHM A AT S, AR & F x@ (2], H
RIERER'HB AL R MTT & 7 75 /) 40 i
.

1.2.5 FPLR.0- 12 ARB/EEEEARE
FEFZIMUTEEEGHILTE. 05 R, 47
% AXI5(RI3K) & HSA-AXIS(RI3K) B & B H A
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ir. RBHEKETHEHAREBD EH AXIS(RIIK) &
HSAAXIS(RBK) A EH,. BRMREBRES
0.2mL, W 4h F B/ RHAEEER,

2 % X

2.1 HSA-AXIS(RBK)BRAEAEREMBE
FIFHE 4 PCR £ R H & HSA-AXI5(RIZK) A&
EOXAMNERREENES PCRT MHNERY
BB 1 FIE 2, HSA-AXIS(RIBK) @A EARE
2 BamH] M EcoR I MU E R ZL EH W
YIi4 pPICO B ik, 3% DNA BiFFIEK BN &
AR pPICO/HSA-AXI5(R13K) P 5 IEBE X i3 o

Primer | Primer 3

—

| HSA FGGGSGGGGGf‘l AXI15(RI13K) J
Primer 4 Primer 2

1 HSA-AXI5(RI3K) R & 3 H 2 Bty s i) SR s R P
Fig.1l Schematic representation of the construction of
the gene encoding HSA-AX15(R13K) fusion protein

B2 HSA-AXIS(RBK)BEEOEEMY

Fig.2 Amplification of the gene encoding
HSA-AX15(RI13K) fusion protein
1: DL2000 DNA marker; 2: HSA gene amplified by PCR; 3: AXIS
(R13K) gene amplified by PCR;4: HSA-AX15(RI3K) fusion protein
gene amplified by recombinant PCR.

2.2 HSA-AXIS(RBK)BEERECBWSERS
Bk

Fik B K pPICY/HSA-AX15(RI3K) & L dr 5 1k
R REE R TS T GS115 5, FEPLBKE 7 1 7%
fb+ 1 BMGY/BMMY I HEETHTRE, HHEIFE
60h J5 B 301 L i 4T SDS-PAGE 4347, 45 R WH
3, HSA-AXIS(RIBK) M A EHECMEE RFaE +
REBBR TAKA KD A FKEFFI AL TH
% 67kD 1 45kD AL R FEMI B WY, H Tk

— - WFITRER & A BY B IR, X R 6145 5 1 ) B R 3k
FIE#TT T SDS-PAGE 4347 AR LE 4, KGR
FHHEFES AT 36h NREREKL, BT 48 GHRE
B 55 09 P 4 P 4, B R S B IR R R K I R S
e

144—

3 HSA-AXIS(RBK)BSEBHE
EL 567 2 B AR R £ P () R A (15 = 60h)

Fig.3 Expression of HSA-AX15(R13K)fusion protein
in Pichia pastoris after 60h of induction

1: LMW protein marker; 2: negative control;3 ~ 9: randomly sel
HSA-AX15( R13K) transformants .

30—

4 EREAEMEREGEDTE
L RS FHERR
Fig.4 The time course expression profile of HSA-AXI5
(RI13K ) fusion protein in Pichia pastoris
1: LMW protein marker; 2: before induction; 3 ~ 8: 12,24,36,48,60,
72h post induction.

2.3 HSA-AXIS(RBK)REEAMSHEAL
KT WA FER,BUES 36h BI5 5 L RAIM
BT E TS M 2B A X HSA-AXIS
(RBK@A&EA#GT T oradd SR LHE 4, #
% 36h i HSA-AXIS(RBK) B S HEAMEKERA A
38mg/L, B =44 HAifL)E B AR LEATRGA
BE > 90% HOFE 5 14mg, S EIHLE N 36.8% .
2.4 HSA-AXIS(RUIK)REEBMRE TF-1 AEF
AEENE
F| I TF-1 40 & M F HSA-AXIS(RIZK) B A&
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ARAMFFEFEEMSRIE 7, YLUBEORENR
B A, HSA-AXIS(RBK ) A R AWML E L L
AX15(RI3K) &) 174, Heé T AXIS(RI3K) 4 F &
£ 21 085D, i HSA-AXIS(RIBK) @& EAN A T it
288 210D, A EAF AXIS(RI3K) #4r A h g4
AFM Vs EL , HILS HSA BAHREW AXIS5
(RIBK) & .

1 2 3 4 5
kD
97.4— W s ﬁ - i * 3
662— - 2
43.0—
30—
20,1 — -
14.4 —

Bl5 HSA-AXIS(RI3K)R & 2 5 A1k (i% 5 36h)
Fig.5 Purification of HSA-AX15( R13K ) fusion protein
1: LMW protein marker;2: cultural supernatant;3: eluent from S Sepha-
rose F.F. chromatography;4: eluent from Source30RPC chromatography;
5: eluent from Superdex200 chromatography .

1.4

B HSA-AX15(RI13K)
® AXI5RI13K)

e < o - =
- (=% -] = 35

Cell survival rate determined by Ay

<
12
&

=
<

234510 20 30 40 50 100 200 300 400 500 1000 2000
Concentration/(ng/mL )

A6 HSA-AXIS(RIBK)REA EH{R TF-1
0 I T 3 3 A 0
Fig.6 TF-1 cell survival bioassay of

HSA-AX15(R13K)fusion protein

2.5 THMER

HSA-AXIS(RI3K) @& T A # AXIS(RI3K)7E
BH/MAR EWERRG LE RLE 7. HSA-AXIS
(RBK)RAEHMIEAE AXIS(RIBK) ERREA
& 1.6mg/kg B9 AX15(R13K) J5 48h PN & & B FF &5
S, T 5T 4.8mg/kg B HSA-AX15(RI3K)RE A &
FEREMAEESZ ARIFETRE, 83 XEH 1K
4. 8mg/kg WA ERAMBITRERTEXRES 1 K

1.6mg/kg B AXIS(RI3K) FIIRIT R, M THAE
HUEREL30HMEENTEZ 2B, B8R
hRER S0 NEEBTRITAMEE 480pg BEH, T
X AX15(RI3K) 1 5 BB P HMMRITRRTEZ
TREIT.BREEN Sog WIREBIRITANS
= 560pg BH o

|m HSA-AX15(R13K)
4 8mg/kg,Days 0.3

75 {4 HSA-AX15(R13K)
1.6mg/kg,Days 0,3

Body weight{% initial weight)

|CAXIS(RI3K)1 6mg/kg,
Days 0-6 =

AAXT5RI13K)].6me/ke,
60 Days 0,3

0o 1 2z 3 4 5 6 7
t/h
B 7 HSA-AXIS(RIBK)R & ERER WK EHMESE R
Fig.7 The anti-obesity effects of HSA-AX15(R13K)
fusion protein on KM mice

* P <0.05 vs AXIS(RI3K) * * P<0.01 vs AXI5(RI3K)

3 i #

G R 3 % e A RE K BB A 2 9 2 S 0 R 4k
AT BERNERHFRE . KEBABAYHTE
ERANNE-REETE”SHT RKAZH—1
BEHE, AREEHYE SR KA RIENLH,
HEFRKUAHPHERELHEE, B To4TFE
INF kD WEABYME, B/ ARG ELE—13#
AWHLE, T 8G bn 3 4 B2 — 4 3 R eE
HHRAENEAHYHN T TR FEEEHCHK.
PEG BMi R E LR E. SHEVEME, AlLER
EOBEHARBLUTHS: (1) HSA 5H&AEA
ERARSEAHERGEIIKEBEE ATHII
PRohab3E; (2) HSA RSB KT EE . SHAESGE Y
B EHEARREKFE;(3) HA B— 1M EBE
R EE, SHBSRTUREFANEANE
EME;(4) BSARMASEARA L PECBHMEAY
WHEK A ¥ T . HGS(Human Genome Sciences) 2>
Al A f B PR &5 £ K W HSA-IFN @& & 8 Albuferon
B2k B X 145h, T PEG MM TR E ML =N
H% 40~80h, BATHCS AR HHEBEHMAL K
¥ % (Albutropin) , HE AR AR AR 4 K H F (Al-
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bugranin) & [ & A f G T 1K & ( Albuferon ) % 7 5 7o
FHAT VI kRS, HERE TRENEN
FaMAMETN L2 RENTH.
TEABFI B, AXIS(RI3K) 5 HSA RS BER
BN TREEMNES EARAAMEN 0% WEE
M HENTFEZ2HRESF . BREH A0 MR E
T B R 480,y BB & M, MXT AX15(RI13K)
Ma BEXEMEUmETrEAFTES TKETF. B8R
RN sog /R ENBITRBEE s60 HB .
FEERDPPEET I 800 S5 EA P, AXIS
(RIBK) B £ 45 120pg itk B & BB AHRILLEL
L RHRE, BEH AR, f HiE o LU 2
HRAEZEREQAHDHE TR, 120pg vs
5605 ) F1 I 253 B3 3h , AT o 2 B B2 R -
AT S L WE B HSA-AXIS (RIBK) G E
HE O R AR S T RIAET AL 4y T8 5 67kD H
45kD HFER B RS B 45kD M=
MEOEOWHLEERTY . N-REERFET
SH R 67kD I B REE S ESHEM N-
AR RSN THAEOMNERL.
Gustavsson FAEERBH I RILTREESENE
{ cellulose hinding demain, CBD) F1 5 fif B8 @ -5 & 11 8+
PREH THERNTEANGELS R EER" .
Markaryan % $5 Z % [ f B3 A JE S8R Ji0 T (atypical pro-
cessing)" , ¥ PR B UBEA Frit — BT RE -
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