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Expression, purification and characterization of PCP-2EC/Fc fusion pro-
tein in mammal cells

7ZHANG Peng, YAN He xin, WANG Hong-yang” (International Cooperation Laboratory on Signal Transduction, Eastern Hep-
atobiliary Surgery Institute,Second Military Medical University, Shanghai 200438, China)

" ABSTRACT] Objective: To construct the extracellular region of PCP-2(PCP-ZEC) and the immunoglobin 1gG Fc fusi on
protein expression vector,and then expi‘ess and purify the soluble PCP-2EC/Fc fusion protein for the study of its function in
neuronal adhesion. Methods: PCP-2 extracellular region was amplified and cloned into an expression vector pIlGplus containing
human IgG Fe; PCP-2EC/Fc fusion protein was expressed by COS-7 and 293 cells transfected by the constructed plasmid and
purified by protein A. The purified fusion protein was used as substrate to study 1ts function in neuronal adhesion. Results: PCP-
2 extracellular region was cloned into IgG Fc expression vector successfully; PCP-ZEC/Fc fusion protein was expressed and pu-
rified in mammal cells; and the purified fusion protein promoted neuronal adhesion. Conclusion: PCP-2EC/Fc fusion protein ex-
pression system is successfully constructed and the purified fusion protein can promote neuronal adhesion. These results lay a
foundation for the research on the PCP-2 function in neuronal adhesion and the further functional study in the nervous system
and other fields.
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Protein tyrosine phosphorylation, controlled
by protein tyrosine kinases (PTKs) and protein
tyrosine phosphatases (PTPs), is a major mecha-
nism of intracellular signaling and has been demon-
strated to be involved in a large set of cellular e-
vents, including growth, differentiation, adhesion

1,2]

and migration'''*', Pancreatic carcinoma phospha-

tase 2(PCP-2) is a type | transmembrane glyco-

[3]

protein belonging to PTPs family**. The extracel-

lular domain of PCP-2(PCP-2EC) displays Ig-like,
fibronectin [l (FNI) s MAM(meprin, A5, P TPmu)
motifs that resemble those present in many cell ad-
hesion molecules (CAMs), which lead to specula-
tion that it might be involved in cell-cell or cell-ma-
trix interaction""*’, PTPy and PTPk, 2 subfamily
members of PCP-2,have been demonstrated to me-
diate cellular adhesion through the CAMs-similar
EC domains and play important roles in tumor cell
migration and nervous system development-*¥ . In
this study, the extracellular region of PCP-Z and
the immunoglobin IgG Fc fusion protein was con-

structed, which lay a foundation for PCP-2 research

chased from Shanghai Laboratory Animal Center;

plGplus vector was kindly provided by Dr. Frank
S, Walsh: PBLIISK-PCP-2 was generously provid-

ed by Dr. Mitsuo Nishikawa; COS-7 and 293 cells
and a polyclonal antibody against PCP-2 were kind-

' ly provided by Max-Plank Institute; DMEM and

fetal bovine serum were obtained from Gibco BRIL..
Restriction endonucleases and T, DNA ligase were
purchased from MBI; Lipofectinamine Reagent
was obtained from Invitrogen. Protein A sepharose
CL-4B was obtained from Amersham;and Nitrocel-
lulose was obtained from Schleicher® Schuell. The
other reagents were obtained trom Sigma.

1. 2 Construction of PCP-2EC expression vector P-
BLIISK-PCP-2 was cut by Xho I and Kpn] re-
striction enzymes and about 2-kilobase fragment
encoding the 1-2 062 bp of PCP-2 was purified by
1% agarose gels electrophoresis. Then the plasmid

was cut by Kpn | restriction enzyme and the frag-
ment containing PBLIISK-PCP-ZA (1-2 062) was

obtained and ligased. The plasmid PBLIISK-PCP-

in neuronal adhesions and further functional study "Foundation] This work is supported by the National Foundation for
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1.1 Materials New-born ICR mice were pur-
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2A(1-2 062) was made as template and the frag-
ment encoding the 2 062-2 341 bp of PCP-Z was
amplified by PCR method. Sense- and antisense
primer were(5-TTC TCT AGG CGC CGG AAT
TC-3") and (5'-GCT CTA GAC ATC TCC TCC
GAT CTC TG-3"), respectively. Reactions were
amplified for 35 cycles, with an amplification pro-
file of 94°C 30 s,50C 50 s,72°C 45 s. The PCR
product was digested with Kpn [ and Xba |
(Fragment B). plGplus was cut by Xho | and
Xba ] restriction enzymes and purified by 1% aga-
rose gels electrophoresis (Fragment C). Fragment
A,B and C were mixed and linked by T, DNA hg-
ase. The recombinant plasmid, named plGplus-
PCP-2EC, was obtained after transformation and
confirmed using Xho | /Xba ] restriction cleavage
and DNA sequencing consecutively.

- PCP-2EC/Fc

protein COS-7 cells were transfected by the re-

1.3 Expression of fusion

combinant plasmid with Lipofectinamine and the
provided protocol. COS-7 cells(2X10”) were plated
into 6-well culture plates on the day betore trans-
fection. When the plated cells were contluent by
50%-80% ,transfection was performed with 0. 8 ug
pIGplus—PCP—ZEC and 2 ul lipofectin per dish. Al-
ter 24 h,the medium was replaced with serum-free
DMEM. Conditioned medium was collected after 5-
6 d, centrifuged to remove cell debris, adjusted to
pH 8.0 with Tris base, then bound to 20 ul Protein
A sepharose. Expression of the PCP-2EC/Fc tusion
protein was detected by SDS-PAGE and Western
blot with anti-PCP-2.

1.4 Purification of fusion

PCP-2EC/Fc
protein 293 cells were stably transfected with Li-
pofectinamine, and were selected with 500 ng/ml
G-418. Established cell lines were then screened by
Western blot with anti-PCP-2. High-expressing
clones were then cultured in large scale with ser-
um-free DMEM. Spent supernatants were harves-
ted, and PCP-2EC/Fc fusion protein was purified
by protein A affinity chromagraphy over a 1 ml
Protein A sepharose CL-4B column, Fusion protein
was eluted from the column as 0.5 ml fractions 1n

0.1 mol/L citrate buffer(pH 2. 7) and neutralized
using 50 pl of 1 mol/LL TrissHCI(pH 9. 0). Eluted

fractions were assayed for absorbance at 280 nm,

and fractions containing fusion protein were
pooled, dialyzed overnight in several liters of PBS
(pH 7. 4),and filter sterilized through 0.2 pm syr-
inge filter units.

1.5 Neuronal adhesion assay’®’ A total of 0. 1
ml Nitrocellose were rapidly spread over the sur-
face of 35 mm culture plates and allowed to dry un-
der a flow hood. Test protein samples, PCP-2EC/
Fc(50 pg/ml), LLaminin-1(20 pg/ml), Poly-D-lLy-
sine(100 pg/ml) and IgG(200pg/ml) were applied
in 2 ul droplets. After 1 min,the droplets were re-
moved by aspiration and the substrate plates were
then blocked twice with 1% BSA/DMEM. Cerebel-
lar cells from postnatal day 6 mice were prepared
by mechanical dissociation with fire-polished Pas-
teur pipettes and added to substrate plates in 5 X
10°in 2 ml 10% FBS/DMEM. After 2 h,cell debris
and unattached cells were washed off and attached

cerebellar cells were measured under micrography.

The measurements were analyzed by ANOVA and
SNK tests.

2 RESULTS

2.1 Construction of PCP-2EC expression vector

To avoid mismatch bases in long-length PCR and
sequencing, we undertook the cloning of PCP-2Z ex-
tracellular domain by cutting into 2 fragments:
PCP-2 1-2 062 (Fragment A) was obtained from
PBLIISK-PCP-2 as a 2 162 bp Xho 1 /Kpn | re-
striction fragment; PBLIISK-PCP-2A(1-2 062) 1s
cut by PBLIISK-PCP-2 with Kpn | and used as
template to amplify the PCP-2 2 062-2 341, then di-
gested with Kpn ] and Xba | (Fragment B). The 2

fragments were then subcloned into the plGplus

expression vector to construct the recombinant
plasmid: pIlGplus-PCP-2EC. The plasmid was con-
firmed using Xho 1 /Xba 1 restriction cleavage
(Fig 1) and DNA sequencing consecutively.

PCP-2EC/Fc
protein PCP-2EC/Fc fusion protein consists of

2.2 Expression of fusion

extracelluar domain of PCP-2 and the Fc region of
human IgG Chinge CH2-CH3) that makes the fu-
sion protein easily secreted to the supernatants and

easily purified using Protein A affinity chroma-
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graphy. To express the fusion protein, COS-7 cells
were transiently transfected by plGplus-PCP-2EC
with Lipofectinamine. They were collected 3-5 d af-
ter cultured with serum-free DMEM, then bound o-
vernight with Protein A Sepharose. Analyzed by
Western blot,anti-PCP-2 antibody detected a band
of 140 000,which 1s the expected molecular weight
of the PCP-2EC/Fc¢ run under reducing conditions

(Fig 2).

kb

(). 5w

Fig 1 Gel electrophoresis of PCP-2EC cloning and
recombinant plasmid plGplus-PCP-2EC

A :Gelelectrophoresis of PCP-2EC cloning; B: Gel electrophoresis of
plGplus-PCP-2EC restriction enzyme digestion; 1.PCP-2(1-2 062),
2 kb;2.PCP-2(2 062-2 341),280 bp; 3: plGplus, 6. 3 kb; M; DNA
marker ( Generuler Plus, 1 kb); 4. plGplus-PCP-2EC ( Xho | —+
Xba | )
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Fig 2 Western blot of protein
expressed by COS-7 cells(a-PCP-2 NT)

PCP-2EC/Fc

For the further functional study of PCP-

2. 3 Purification of fusion
protein
2, we need to produce a large amount of purified
PCP-2EC/Fc fusion protein. First,stably transtect-
ed 293 cell lines were established and large-scale
cultured with serum-free DMEM to express the fu-
sion protein. Supernatants were harvested, and
PCP-2EC/Fc fusion protein was purified by protein
A affinity chromagraphy. SDS-PAGE and Western

blot showed that the purified PCP-2EC/Fc¢ was

measured at the concentration of 100 pug/ml or so

(Fig 3).

Fig 3 Purification of PCP-2EC/Fc fusion protein
A . Western blot of purified PCP-ZEC/Fe¢ protein ( 1-10) ; B: SDS-
PAGE of purified PCP-2EC/Fc protein(1-10) s M; Marker

2.4 PCP-2EC/Fec neuronal

PTPy and PTPk, 2 subfamily members

promotes
adhesion
of PCP-2, are homophilic cell adhesion molecules
and have been indicated to promote neuronal adhe-
sion and neurite outgrowth as both purified mole-
cules and soluble Fc¢ fusion protein®'"'"", Fig 4
shows representative examples of neuronal adhe-
sion in the presence of the PCP-2EC/Fc, sugges-
ting that the PCP-2EC/Fc¢ promoted neuronal ad-
hesion, similar to other neuronal adhesion mole-
cules LLaminin-1 and Poly-D-Lysine. Control exper-
iments were conducted to rule out nonspecific
effects and/or effects from the Fc¢ part ol the pro-
tein. In this context,the Ig(G had no effect on neu-
rite outgrowth, and the function of PCP-2EC/Fc

was not associated with the Fc part of the protein.
3  DISCUSSION

Prof. WANG et al/**' has previously identified
a human protein tyrosine phosphatase in human
pancreatic adenocarcinoma cells. PCP-2 contains
CAMs-like extracellular domain and phosphatase-
activity intracellular domain. This combination
gives PCP-2 the structural base to directly couple
extracellular adhesion mediated events to intracel-
lular signaling pathways in cell-cell or cell-matrix
interaction'"""'. PTPy and PTPk,2 subfamily mem-
bers of PCP-2.are homophilic cell adhesion mole-

cules and have been demonstrated to promote neu-
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ronal adhesion and neurite ()lllgr(:nwlh In substrates

as both purified molecules and soluble Fc¢ fusion

8+10411 ]

protein

Fig 4 Detection of neuronal adhesion condition on different substrates( X 200 )

A:PCP-2EC/Fc(50 pg/ml); B: Laminin-1(20 pg/ ml) ;

C:Poly-D-Lysine(100 pg/ml) ;D:1gG(200 pg/mb ; E. 3lank control

A major goal of this study was to construct
the extracellular region of PCP-Z2 and an immuno-
globin 1gG Fe fusion protein. To avoid mismatch
bases in long-length PCR and sequencing, we un-
dertook the cloning of PCP-2 extracellular domain
by cutting it into 2 fragments, then subcloned into
the eukaryotic expression vector plGplus contai-
ning the Fc region of human IgG (hinge CHZ-
CH3). And the PCP-2EC/Fc¢ fusion protein were
expressed in mammal cells and purified by protein
A affinity chromagraphy.

To study PCP-2 function in the nervous sys-
tem, we used the PCP-2EC/Fc¢ tusion protein as
substrate to culture the cerebellar cells from post-
natal day 6 mice. PCP-2EC/Fc¢ promoted neuronal
adhesion,similar to other neuronal adhesion mole-
cules LLaminin-1 and Poly-D-Lysine, and the func-
tion of PCP-2EC/Fc¢ did not come from the Fc part
of the protein. The results indicate that PCP-2,as a
neuronal adhesion molecule,may play an important
role in maintaining the function of normal nerves
and promoting the regeneration of injured nerves.

In conclusion, PCP-2EC/Fc ftusion protein ex-
pression system was constructed successfully. The
primary study indicated that the purified fusion

protein promoted neuronal adhesion. These results

lay a foundation for the research of the functions ot
PCP-2 in neuronal adhesion and the further tunc-
tional study in the nervous system and other

fields.
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({BE] 8@ MHE PCP2 B RK(PCP2EO S A5 Ea G FcRAZFAXRZHR . £EH AT HER Y R K H 4
PCP2EC/Fe B8 R AHZ @B ER T REWNIER. F & U PBLIISK-PCP-2 ¥y # &K ¥ PCP2EC FR.ZE W NE
Mo # sk # K plGpluss EA R KL 4 51 8 % COST7 @ fon 293 e . A&k PCP2EC/Fe ek  HEILHFHZ O AS
S U@ s T AR NEERRAHZTINERFERL, R : R HE PCP2EC/Fem o Ea kA H K. £
KE R HES TRt E - SIS Al P &k A PCP-2EC/Fe & 3 PCP-2EC/Fe & g 7 DLk 3t B 1
AW 2T EMNER, SR AFRRSHEET PCP2EC/Fe @ 6 X EHEZRAE K. FBEHZ KN PCP-2 AKX 7 &
MhrF . MEHRRXEAAEAEAHZHBR SRR ERAER.VEEHER A BT RPN EARETE L.
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Plexiform neurofibroma in biliary tract:a case report
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1 /EHRE BHE.BELF. H'HEERGHKFARAGER S-100(+) MBP(—) NGFR(+) /B2 HER . (JFEET
BRI BEHEAFE.ERX1IEAT 20038 12 HAK. & T4 SHONKRMGSHHER.

FATHEH AR B NEIIEITEEGEEEYIRR A, Ra KN EEH 2 i i MR AT M R R AR 4 N LR RS ) R e
KEAREA SR A IH LB RILIGG7. 1T 88 mmyl & 7|m Ar 2R B A FR PRI A 2 ) AR A B Bk LB AR AT 4T Y —
e E X EErERER. 2 RENNELIE AR . H PRAFIRE I . PR LT 489 1Y 70 10 A B R B IR KL 3k
HOANEA R RO AR LR, SRy FIESE BEEERRHAAEF W BRMESR. ETAIREHEKRK. X
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VESGARE 3E, R EFRABEREEE. G EERE  RIAH N TPARMER A (B EE AR LT 48R I
R AR B BB AD TR . Sk TB43.7 pmol/ RIE. AGIRHAANBEE & RF R ERFE B H R
[..DB 35 umol/L,ALT 87 U/L.AST 63 U/L.y-GT 434 U/L, MEGERERREE T % . 2FAREERNIBEREERESE
AKP 100 U/L, ZHF =& KB . WiFiicm &, AFP & ﬁ"*ﬂﬁ’]ﬁ%f% 22 2 KOK FI BT L B X il e B R B R A L
CEA # & FtE, CA19-9 435.2 U/L, CT/R:“HENXR)G, AN o MR 22 £ 48 T 0 s DY e AS B L A 451 B e TR AT RE S
AEAE 9K ", Bwd i8R R IE s H B U BR R A i B ﬁumiﬁﬂﬂﬁﬁ%‘*ﬂ%%ﬁm&%%*;ﬂﬁfﬂﬂ*ﬂf’%i FATIA
EEH5RBELHFL -RBHEEE". KAjizH . &L 8E K N AE RBE W) & F R o R B 1R &6 AR XT R0 IR A W & U7 2[R B R
. T ATHIERE RFAILAEE SHAE RN EH Y ATRE R H TR TV E RN E N X HEE N IEHEE
I mmX0.8 mm K/Np R, WA BB 22 208 2 3k, DU BT TR FOR, XA TG H AR HRB RN R A &
. MEsBEEEN IS ERAEABE  UVFREL T SR KRBRBE.BAMNRMERSGE- N OmIla. BENA
HERTFHEERAREHH IR Zm RS0 . UFE  KHWEFREHUERFERL . RAPRESRAZLERN. TR
A EE VBT R mAER . EmF ST T Rouxeny W& BUIREE —-AUNETT TR ETETFARRSE .
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