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Purification of Recombinant CTP-Conjugated
Human prostatic acid phosphatase for
activation of Dendritic Cell

Ki-Wan YI and Kang RYU*
Protein Engineering Team, CreaGene Inc., 138-6 Seongnam-si, Gyeonggi-do, KOREA, 462-120.

Abstract Human prostatic acid phosphatase (PAP), with comprehensive homology to glandular kallikrein, are representative

serum biomarkers of prostate cancer. Dendritic cell (DC), which is the potent antigen-presenting celis(APC) in
the immune system, can induce strong T cell responses against viruses, microbial pathogens, and tumors.
Therefore, the immunization using DC loaded with tumor-associated antigens is a powerful method for inducing
anti-tumor immunity. The CTP (Cytoplasmic Transduction Peptide) technology developed by Creagene which
can transport attached bio-polymers like nucleic acids or proteins into the cell with high permeation efficiency.
As the active forms of PAP can mediate apoptotic processing, we used multimer forms of PAP as an inactive
form for antigen pulsing of DCs. In this study, muliimeric forms of CTP-rhPAP was obtained according to the
advanced purification process and subsequently confirmed by gel filtration chromatography, western blot and
Dynamic Light Scattering. Therefore, CTP-conjugated PA multimers transduced into the cytopiasm were efficiently
presented on the cell surface without any harm effect on cells via MHC class | molecules and result in
induction of a large number of effector cell.

Keywords: Human prostatic acid phosphatase, Dendritic cell, antigen, Cytoplasmic Transduction Peptide,
multimer, nanoparticle
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A Fot A5 BE APAge R % AMge 32
B84 APAY (hormone refractory prostate cancer,
HRPC)L.29] o] ofsf wAPHTEa BIFHICK3).
S2E B34 AEAY ASE A A2 I XA
o] 7igo] AFFE AAolH, 1 F syt BEE A8A
Q) TRV A S o83 ARt HITHA
AGAG2 old iz HAHukgo] B FFoz L&A
Ao} FHZol HAPAY 2ol YEFe] Ffo] 24
Hu AYAY ol A w39 FAHY}F dEo
AexgHo] AYPAL] AMEL 5] 2 7S
ANBIAT B3] AN AEHA FAAAHER] 5
AVd AZE o] &3 WAdano]l A 14 & Al 24 94
ATE Tl o] dFHReH FdFA FolHd
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AGHS-S fed = Aol AT FAGAE
(Dendritic Cell, DC)<= HYA ] EAls= X FollA
FES A= 5o 7P AT IR A 2ot
FAG A= Tt Het Fo] Qe G T AEE A
A F e dRPEEERS TEE AU, =3 1y
7198 FEE F e 58S 2 49U AYA R0
4, 5). TR A7 A wauks 3493} 7152
& F e A& PYANAE (APC, Antigen Presenting
Cel)ZA ME o] MHC BRI Bk ope) Bz
AF45A} (co-stimulatory molecules) CD80, CD865- H-2F
%4} (adhesion molecule) ICAM-15-S 1T W&siy
ow, o7 7}x19] IEN-¢), IL-12, IL-18 53 e
APl EZIRIS RHEly] wlEel Ao=w 4#A Urke, 7).
TAVIH L= AE B8] FAAAEAES (MHC 29}
HEATRAE)S Wol wastn 91y, IFN-Gu), 1L-12
T A2 7R ARIEFRIS ER|E] mjitd] Y Eo
NEAS] T A A, Thl AEo 24 2 431
e 5 AT G YT, 9). A HYEhS-S fE
&7] e AEEA T AEY f2r7t 2838 oA
Az, AZEAG T AE f% ¥h$-2 Blo]g)29) A4l
o8l F= o]Folzith Nk oz ulo|gx Y7}
U L d B9 f=EHo] o] I AAwew
© AEHol AARAR] WA WS FEF 5 Q]
W&o, TR APHANRS-S FE8lr] YA QAW
A A2 el Uizt AF=E ddshe 7P 2
g FAHIGAER] FAIHEE SR8 WA AR AR
&3 gitk1o, 11).

APHG SAelA 2= x4 Eolgde AY
‘A50]3}¢l (prostate specific antigen, PSA)(12, 13)3} AY
4 A3 QKR4 (prostate acid phosphatase, PAP), ¥
5ol =} g4 (prostate-specific membrane antigen, PSMA)
oItk oI5 AT, YA A RS ELE A
ZZ8 A 3t Bico| 2" e JERERe 54 (A2
AR olal, AP AuHEoA AEH(14), ARA 23
ol 71§ Bl e Fehlo|ti(15). AEA A QA
3| EAE phosphotyrosineo|t FEH QEl| =S 8-
3= 391§ alkyl/aryl orthophosphate monoestersS 715~
#3l5h(16, 17) T3+ phosphopeptidestt phosphoproteins
I 22 AREAE gl Aoz 4l Qlrks, 19).
AP A htEsEAe] AE A 2715 tyrosine
phosphatase (PTP)9] 1 A4S Eisl= RAoE By
Holth(20). AR AANEAM HFEZ2] (proliferation)
2 && protein tyrosin kinase (PTK) 843} whe &4
HoFs A9 A RrEsiasatele] Abid A
HAZE o), vhdHo) A ZE3} (differentiation) = §HH2)
e HAt21). itk 437 PTPE] B4 signal
transduction 74=2] negative regulators®]™(22, 23) A%
Hj kel A PTKso) 2}l =2 transformation phenotype-g-
ARk I rH24, 25). AAWIA hPAPE PTP

= o)
2

48 7}A]™H phosphotyrosine proteins™} A3 AES
326, 27). hPAPE 574 270X AHAE A1}
TEAE Aoz eIMSATH AHom 784
thilg o] So]4 PTK &S 7HAAIZITN28). Fte] At
AN HEHALY A AEA M ikl ad: B3
MEAGEZSL ke JATAE HoIETh29, 30). T
F2ol| A ErbB-29] JAHHE Tyrd] Axe= AXE F2]9]
androgen®] WAL 71X hPAPS] ZVP7} Stel @9l
2sle ol9} e AHATIAE 7HA S-S AsIF3.
weA A EW hPAPo 93] 2 E ErbB-29] tyrosine
2/Q1 A8 androgen TN MEZA AZAA L FH
ZAM eI BZIt)(32). ol2|dk Bi153 hPAPS] B4
o] FAFAEEY FA Af 94 ALE F UES
AAbsE v7h At

TAPE MEE o83 FUAES flshiM= A BF
Al FAGAEZY] B35 AAISA| gon FA AEE
hdsiaL aFAo® AR = Sl e & 2 AA
349 o] gttty A oRA(F)oA = AE Y=
o] & A% &S 7Y dilol} Tl Ay he
A g2 Bds Jstd ARl o5 Qe
719 A 34 HE|S (cytoplasmic transduction
peptide, CTP)E 73 TH36). & A= FX4
Aaze] E3iA] AZAPES FPEAF)A] 9431 Al 5=
A ME E3HE AASHA e ABAY HIXEH
of ARRElE TR MESY G e x EdAs)
CTP-rhPAP TS thadA|o] tier| ez ke
AL LTk

Tokx

2 2
CTP-rhPAP el 25| |zt

LNCap A¥-ZE 4283} Trizol (Gibco BRL)S AF83}
Z RNAE F23I3H3L, o|AZE23E A 2 70% et
AH2gE Fate] AABIATE cDNA 342 10 pge] &
RNAZS 1 19 281 (dT) 12-189} &3t 65T o)A
SEZF HA (denaturation)A)Z1 &, FA] o) &)l
o7l FAEA ¥R ¢ 2 10 mM DTT, | mM
dNTP E%HE, 183l 20 Unit RNAsing #7188tk o]
ABE 2TodM 287 HRESAIZ] & 200 Unit®] MMLV
(Molony Murine Luekemia Virus) GHALEAE 37151
THA] 42°C oA 603-7F W3- AlFTh o] Whgo] $bd3d] &
W2 70Tl 1583 RSl AAas Higdsksion,
olgA 34E cDNAE F3o=sl] YA 2 QS|
20 FAAE FE319E PCRS PAP-Hind 11 (sense;
139-159 : 5-TACCCAAGCTTCGCCACCATGGATAAGGA
GTTGAAGTTTGTGACT-3)9} PAP-BamH 1 (anti-sense;
1200-1815 : 5°-TACGGATCCATCTGTACTGTCCTCAGTAC
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-3 ZFho|HE ARSI 94T, 30%; 52T, 30%; 72°C,
50%; F 25 AJo1Z-& 35lod PAP (1062 bp)S] DNA ©H
< FE3IYY FFAZ] AP A QAR EL: 77
AP A7} Washington Universityoll A Al &4-e pTD HE]
€ WES pCTP WHE Hind 11¢} BamH 12 A3
2 7 el 23tk HE] A1 DNA MY
#2438 5738351 cDNAZ} 9129 (encoding)3he oFul=At
MEE ERISIF C-Td ZAH9) X3 EAAWE
el AFEE Aol A== BA7) Aldd FRozA
2718 38-386 (354aa)°l| sFET). Az Sekanes
DH5 a it w50 E35ZAWH (heat-shock method)
o2 FAASE LB/ampt M| Ao] =Tsle] 16A12F
2 37T WA Bl E2Y 34 5 370
£ EF2YE ¥t Fei2v|= DNAE Reldle] M
A4S 95 2 3l BL21 AT 75 MPA
AEATE FAAYE CTP-hPAP FZUE Ml
DNA H7I1Xg3% opr|=dt NES BRI & HEFow
Ak AEE CTP-hPAP S22 100 yg/ml ampicillin
o] 3714 100 ml LB HAW|=|e] HZEF thg 37°C oA
180 rpm o2 16A17FE?L vttt wikE CTP-hPAP
TFE sl ede AASIL 100 pg/ml ampicillin
o] %7} 100 ml LB HAIAZ AE AHE 3 F Qa4
Eodto] FT5dE AASIAE o HHL 2 ke 53
It AZE 100 zg/ml ampicillin®] 3718 100 ml LB
AR MEE AP F HAEET0) 20% FYAS
o] H=E ¢ T A8 45 v F 80Tl BRIk

CTP-rhPAP EMIE Wl 25 uiet

g FFE 37CAM 1A B 52U F Qe
100 gg/ml ampicillin®] 7} 100 ml LB AA|u)=]o))
AF3I 37T ¥ldr]olA 180 pmOE 16A17F S vk
stk BlgE FFE 100 xg/ml ampicillino] H71E
LB dAulz] 2 Lol AHE3N 0D = 04914 HF 5
0.4 mM IPTG (isopropylthio- B -D-galactoside)S *]2]
8tod 37T w7104 180 pmoZ 4417 o] wiURH 3
@i 3" FFE A4EE (5,000 rpm, 37°C, 10 min)
£ 53 B e S5t

£ (inclusion body)2| A=

3E g5 "o W1 €59 (50 mM Tris, pH 8.0)
=20 ml (10 mb/g)S A7Isl] 1A B9 Aol AE
AHE FaEanE dedold 289 314 (sonication)
(40%, output 5)= TH3 F AMEH7E B UA|
(inclusion body, IB)E X¥sh= HAEE 3431
49 Ad-e W2 HHEA (50 mM Tris, 0.1% Triton
X-100, 0.1 M NaCl, pH 8.0), W3 A|&H<E (50 mM
Tris, 0.1% Triton X-100, 0.2 M NaCl, pH 8.0), W4 A%

k= (50 mM Tris, 0.1% Triton X-100, 0.3 M NaCl,
pH 8.0, 5 m/1g)C 2 WHE F3¥sle] BAAE A3
dojF BERAE dld T2 &F 1 mg/mlo] HEF
23 2= (6 M GnHCI, 50 mM Tris, 0.1% Triton
X-100, 0.IM NaCl, pH 8.0)0.2 3jX Atk &3ig B
AE 4T, 13,000 pmolA 1A17F B PR3 3 J5
AE 0.2 m Alolze] HHgRleZ AT

sl a=2olEaE| (affinity chromatography)oll
ot HA|

Ni-NTA o[22 A (20 ml, Qiagene, Hilden, Germany)
< Z9 (GE Healthcare, USA)9l| F23}] FPLC (AKTA
explore, GE Healthcare, USA)ol] &sle] ARSIt
B3} 9= (6 M GnHCI, 50 mM Tris, 0.05% Triton
X-100, 0.IM NaCl, pH 8.0)2.8 23S HI3N7 F,
23 BYAE FY3t 2 ol ZFAATE MF
=98 (8 M Urea, 50 mM Tris, 0.05% Triton X-100,
0.1 M NaCl, pH 8.0)o2 ©d AF AL 10 CV
(column volume)2E AHd 3, FE=FH] &4Fd (1 M
Urea, 50 mM Tris, 0.05% Triton X-100, 0.1 M NaCl,
pH 8.0)°2% 1 min/mle] =2 9Fo} (urea) T=2 8§ M
AN 1 M 74 1A 40 CVE F3819TE 8= 9=
o (1 M imidazole, 1 M Urea, 50 mM Tris, 0.05% Triton
X-100, 0.1 M NaCl, pH 8.0)2& wHlas A7) o)%
2] gl AHdsAo g obA AFsle] AT

A ozt 3=olE"1RHE| (gel filtration chromatography)
oll 2jst H=|

HiPrep 16/60 Sephacryl S-100 HR 3 (GE Healthcare,
USA)2 FPLC (AKTA explore, GE Healthcare, USA)®]|
el AREsen Bkl whit 8E3sitE 4
(10 mM Tris, 50 mM Glycine, pH 8.0)2] ZAJolA] t}
A (multimer)E& £85It

BN (dialysis)oll 2|t b= wmEl

A|EZE Slide-A-Lyzer Cassette (Pierce, IL, USA)E o8-
sl FAE Fole gFAs wEsIYrh 10 mM Tris,
50 mM Glycine, 2% Glycerol, pH 8.0 € (2 L)ollA
4TCoAA 16413t o) Fo FAE Ptk T3S
AzAL Z2EZE P39

chitsl e

BAA (1B) 2 8|3} A5 UV 335854 (Bio-Rad,
CA, USA)E A3l 595 nmollA] ehla Ao si51g
t}. CTP-rhPAP ©¥HA2 Bradford ¥4 22 595 nmol
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A Ao, thila EFEAF bovine serum albumin
(Pierce, IL, USA)S A3 TH

SDS-PAGE=2 HHYEZE! (immunoblotting)

SDS-PAGE®} 9l~8 E2E (western blotting) S E3])
S FTE Fsigtk Y o] Q1A
PAP & Q117 913} Ausubel F. M. o) 7|&d
WH(33)ell we} western blot2 5738315tk Anti PAP mAB
(AbD Serotech, Oxford, UK)# Anti-His-taq mAb (Qiagene,
Hilden, Germany)E 1X} 34|, anti-mouse IgG-AP (A3438,
Sigma, CA, USA)E 23} IAZ ALgsigon, zhzte)
&A= phosphate buffered saline (pH 7.4)9 Anti-His-taq
mAb (1 :2,000)9} Anti PAP mAB (1 : 100)°.2 3435}
ARS8 Immobilion-NC membrane (Wattman, Dassel,
Germany) 2.2 o]FAIZ]l DMAEL AP-conjugate
substrate kit (Sigma, Steinhem, Germany)ZE A28}
SAE JAFYH PAPE FR1EHAT

dl=ELrl(endotoxin) SE &4

CTP-thPAPS] HF AEFo A=EA F5E 243}
Aok A=5A &4 A4F¥e LAL (Limulus Amebocyte
Lysate) 2389] 7|W|g] 3P4 (Charles River Endosafe)ol]
93l Y3FAth ME-S LAL Reagent waterol] 3]233h
2, LAL Reagent 100 uE 371t vhg-8 3Pslck

& 2 A2t F=A (Dynamic Light Scanning)ol
oJgt CTP-rhPAP Cl2| &lale| B

EZAE vigAdE o] CTP-rhPAP Thekd] 3h1e] Ho-
P2 2718 B8 Ykl 549 3 A FEA(DLS-
8000 series, Otsuka, Japan)S ARE-3IATE AF3-A 9]
BEE QAR 90004 &30 01 CTP-rhPAP &4
= AUREEE Folgte 24 AR BXE A8
EAAAE vlZAIS) CTP-thPAP THEEN) 39S 10 mM
Tris, 50 mM Glycine, 2% Glycerol, PH 8.0 £+5=8-}0)
AR S 3% O BAslon IFEL FYU% 9=
S-S ARSI BE HolH B8 a1 Huoj g
HYon B4 JF AN Eu) AAE CIP-rhPAP
O 899 A8E 338 uhEsle] YAte] By E =4
3l om Higo g UAxte] EXE9} A7 APt

TRIMMIZS] H|=e} gheloll 2ist 2=t

2 X 10" A1%/mte) PBMC (peripheral blood mononuclear
cel)S =0, 1% Azt FHo] X3HE RPMI 1640 iR
(Lonza, MD, USA)Z go] 37T QFHlclEelx T A7t
Bt AT AjzE 3ol BlLEZA (non-adherent)

MEE AAST F2A (adherent) M FEol| FX)AAE
B3l #] (X-VIVO ¥A} (Lonza, MD, USA), 500 ng/m{
IL-4 (Creagene, Korea), 100 ng/m{ GM-CSF (Creagene,
Korea)& 3718k 37°C CO, ¥i71oMA wiedsisict. wiek
59 A AAE CTP-thPAPE 10 pg/ml % 20 pg/ml)
o7 Z+Z+ A3l IFN vk 1000 U/mbo] HES
sttt v 6% A, st ARIET] EFE [IL-6,
IL-1B, TNF-a (Endogen, IL, USA), PGE,, Poly 1:C
(Sigma, Steinhem, Germany), Picibanil (Chugai, Tokyo,
Japan)| & At FAGAEY] H53E FEAATE
W 794 A Asstd FAGHEE FAst FAG
AE (DC) ¥H HAZE AMEEE 34 (HLA-DR, CDS6,
CD80, HLA-ABC, CDila, CD40, CD83, CD14, CD19,
PI (BD Bioscience, CA, USA)E H+3-A17] 3 FACS (BD
Bioscience, CA, USA)E EA13}3Th

&

Kl

Zat o

CTP-rhPAP ThHHZ! w5l Elol 5l Li=|o| 3|52} 23

iz 229S B3 Ad¥ CTPrhPAP Hd R
28k FFE 100 pg/ml ampicillin®] 718 LB A9
of ujYet % 0D = 0494 HZFFE 04 mM IPTGE
A7kste] AZPEE ARE AFS § A didgo
2 did 38s ERIsIYT IPTGE A7 ¥ 30%
FE @do] AR 3A7E gl o] AdHES
SDS-PAGEZ #1384 tifig. 1). Z&& ¥ CTP-rhPAP
© BEF B84 JEA eI S TEEe B
|4 FIH 80% ool T AEES 239
gt & RS HAES AF 45H (50 mM
Tris, 0.1% Triton X-100, 0.1~0.3 M NaCl, pH 8.0y
ARESte] F 33 AFSIAYE EoE JHES 4 &3
Aoz L7l U FHES AEHUE T3
FEAE AASL 2 DA A5 dS SDS-PAGEE E<I
Qo) Fa B84 YEAS 85 gEdor oA
B3AZ] F 0.2 (o] vlolaRHE]Z A7t CTP-thPAP
9 ES st Al XY 9l E4EL 9433
AAR ] EAchide] 5= 95% o ddS IS
(fig. 2, fig.5). oldf 3]5=¥ &3¢ WEA CTP-rhPAP=
5 EU/ug ©)d9] A=FAS st UATHTable 1).

Table 1. The purification table of recombinant human CTP-rhPAP
on purification process step

total protein . endotoxin
mg P g
Solubilized Inclusion Body 200 100 >5.000
NP affinity chromatography 170 85 0.06
After dialysis 88 44 <0.005
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A. pellet

B. supernatant

Fig. 1. SDS-PAGE analyses of expression of CTP-rhPAP after
induction.
expressed recombinant human EC-SOD was loaded
on a pre-cast gradient (4-12%) gel (A) pellet after cell
disrupt by sonication, (M : molecular weight marker,
1 : before induction, 2:30 min, 3:2 hr, 4:3 hr,,
5:4 hr, 6:5hr, 7:19 hr, 8: control after 19 hr,
without induction). (B) supernatant after cell disrupt by
sonication (the lane is same as A).

-

Fig. 2. SDS-PAGE analyses of preparation and isolation of
inclusion body of CTP-rhPAP.
inclusion body was loaded on a pre-cast gradient
(4-12%) gel, after removed precipitated pellet by
centrifuge (M: molecular weight marker, 1 : inclusion
body, 2~5 : supernatant after washing step 1~4, 6
: solubilized inclusion body after solubilization step).

zskd a=otETdeln| (Affinity Chromatography)
ol 2ist HA|

B3l $FA] 835o] = CTP-thPAPE J3Ad #Y
< o83 AdeHo= 13} Esiith Ni-NTA oplE=
g3 (20 ml)S Ao 73} FPLC (AKTA explore)ol]
Aot AL HEE gsdow AARL YY)
AR F, &3AIZI HEAE FYste] AZAAT A
459 10 CVE guld A3 FRE AlHelEA dEae
wEF 5 G2l oS FEE 0 MO 1 M
29 F=HIZ | mi/minE 40 CVE EdA ghlas
BEAFTE F 170 mg] CTP-rhPAP &4le] 2a] Axl=
SDS-PAGEZ 2RI &, %3] No. 2-128 $-51(Fig. 3),
s 385 FYsITE AAlE 28 gaide x99,
o1& AAIBIICP(Fig. 5) A=E4E 0.06 EU/l A%
2 FAEoH ditgre] dxSalo] AHEAAIQ] Triton
X-10091 ofsf 22 Tz fel=o] gakHos AARE
Ao ALFEHEKTable 1).

Ni-affinfty chromatography : CTP rbPAP (sbout 140mg) fecto

23 48 8

L O 7 AR

g ST
W0mau |

L1815

Fig. 3. Purification profile of CTP-rhPAP by Ni** affinity
chromatography.
Purification of CTP-rhPAP from solubilized inclusion
body was performed with packed Ni** affinity Columns.
A. Purification profile by FPLC with Ni** affinity
chromatography. B. SDS-PAGE analyses of Ni** affinity
chromatography. (M : molecular weight marker, IB :
inclusion body, 1~20 : fraction number of elution step).

4ol 25t Hx2} A ojzt a=otEulE oj2st 24

Ni’" affinity chromatographydl] &3 28]® A|8S
50 mM Tris, 1% Tween 20, 0.1 M NaCl, pH 8.0 £}
< AMSEt A o3 a el g Y% da o)
Al (dimer)®] =74 EEEES EA3IATH(Fig. 4. B).
o= AWEEGAR] 1% Tween 200] & o3} m2nlE
ay 3T FHFY ov|tiEo] IAMEHA LA
= CTP-thPAPS] U3} (aggregation)S A 3ale] 24
3] (refolding) e} CTP-thPAPE FA3HY S48 714
© o)A (dimenE Bk FOoE HAZITh AHESHH
23E 7HE olFA Felel CTP-thPAPY 73S, 58
o] yigkom, X Mol Mk S FAK AIE
APEE festal 318 Asisle] AYEEC] oXE ol
wFel (data not shown) 843 QI UA] (multimer)
719} CTP-rhPAP-S AE31Th

Ni*" affinity chromatography®l| ¢J3} ¥-2]¥ CTP-thPAP
g AIEE 10 mM Tris, 50 mM Glycine, pH 8.0 ¢
o4& AME-3}] Sephacryl S-100 HR ZHL o]&3le] A
o3 Z2REINNE FPT AT, FASA A
(multimer) FENS] blue dextran (200 KDa) 7|04 g
HE #2159 thFig. 4. A). ©]& 1% Tween 205 AL
h= 540 mIske] Ni** affinity chromatography ol £J30
£2" CTP-rhPAP ¥ Al8o] ¥35o] U= Triton
X-1009] HA3 Ao o3 A (multimer) FEQ
CTP-rhPAP 3¢lo] AZs= Aog Alggtt a8x Ni&©°
affinity chromatographyoll 2|3 #&] 4A|¥ CTP-rhPAP
Y ARE T4 MWCO=25 KDa)& &3] &%
AHEE R F7E] olutES AASE HE A 9F
HoF wE & AIFE A o ZRrlETYIRE B
215} tH(Fig. 4. A). Ni’* affinity chromatography®l <]
& 12} ¥ AAE CTP-thPAP A5} SU3H 9ol A]
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2= Aol oI5 e AAE CTP-thPAP 23
diizo] A Tlde) 989 ol £ e AL
AZPIETRS B3l SRIGIT: AEEAL 0.005 EU/ue
oldtE Ao ol AWEIE Tl AA A Q] 7)F
2l A A2 FHEUTHTable 1). 2+ ©AE
CTP-thPAP 9] $5837 AxEN ZH3e 243
A= Table 17} 2T) SDS-PAGEYA 39 (reducing)
7 HEe (non-reducing)olX] £ HAE CTP-rhPAP
52 o] A gelAdo) 989 o] 58 sR=
Ao R IIHJOH(Fig. 5. A), A= E2E (western
blotting)oll A= AL 99%, Hl-FAo = AA gz

9] 8% o)dE AAFRE Ao F3IYrHFig. 5. B).

3{ :\z{ Blue dextran

Canalburnin Mr 75 008

/ Carbonic Anhydrase Mr 29 000

s

(B)

Fig. 4. Purification profile of the CTP-rhPAP by Gel Filtration
chromatography.
The multimeric CTP-thPAP (retention volume=37.52 ml)
eluted around retention volume of blue dextran (A)
and dimeric CTP-rhPAP (retention volume =45.2 ml) was
eluted around conalbumin retention time (B), indicating
that it was a dimeric CTP-rhPAP of around 75 kDa.
Properly assembled multimeric CTP-thPAP and dimeric
were assessed against blue dextran (Mw = 200,000,
retention volume = 37.25 ml), conalbumin (Mw = 75,000,
retention volume = 43.39 ml) and carbonic anhydrase
(Mw = 29,000, retention volume = 53.29 ml) standards
using gel filtration chromatography on a HiPrep 16/60
Sephacryl $5-100 HR FPLC column.

His tag mAb

84

(A) (B)

Fig. 5. SDS-PAGE and western blot analyses of CTP-rhPAP
during purification process.
Purified recombinant human CTP-rhPAP was loaded
on a pre-cast gradient (4-12%) gel (A) and then
visualized using western blot (B). (M : molecular weight
marker, 1:reduced form of CTP-rhPAP after Ni**
affinity chromatography, 2 : reduced form of CTP-rhPAP
after dialysis, 3 : non-reduced form of CTP-rhPAP
after dialysis).

S e 2Mof| 2|t CTP-rhPAP Cizky| &tale]
37| 24

HZE FHolM F8] BAY CTP-rhPAP thA| 3¢9
AEE 33E RhEste] iRte] BxE S0 Bt
FoZ Ay FExel AVIE AFFSINTE CTP-thPAP
A dhde] i dA BEE 1146 + 9.8 nm A7)2
EAEN oM Yl Feje] v oz FQls
UTKFig. 6). &gt chAlgte Vedixte] glo= B
A CTPhPAPE Axgo @M FaPdA|Ee] AldS f5
sl #3318 Ashe 94E AASt e (=] &3
A1 AR H3ls A5 4 9lom oju] By
AAY g4 2715 ST ZN FAFA LR
4 up-take'sS F7HAIE F Tkl SET(34, 35).
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Fig. 6. FACS analysis on cell surface phenotypes of human
dendritic cells.
DCs were generated from PBMC and cultured in
supplemented with GM-CSF and IL-4. To induce DCs
maturation, PC antigens was added and the cells were
further cultured for 48 hs. Then cells were harvested,
and expression of HLA-DR, CD86, HLA-ABC, CD80,
CD1a, CD40, CD83, CD14, PI, CD19 was determined
by FACS analysis.
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Fig. 7. Size characterization of hCTP-PAs using Dynamic Light
Scattering (DLS).
Size distribution of hCTP-PAP was determined by DLS
which prepared at pH 8.0 in 10 mM Tris, 50 mM
Glycine, 2% Glycerol buffer. DLS measurement of
CTP-rhPAP; The average diameter of CTP-rhPAP is
115 nm after 3 measurements.
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