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stz gy ow 7HEF A9 cDNA libraryES immunoscreeningste] 743a}
A WEshe FA clones s Wddd ETS S @S ol &3l
213 2709 cloneF &t 9709 amino acids”h 233 WHEEHE FERE
E3Fst= 265709 amino acids® TR EH AL glycinee W] F o] o}
GRCSP22} ™™ 3} th(GenBank Accession number AF461709). t}& 3ji}
+ 10709 amino acids7} 223 ®¥HEX&= F2E E3HehE 269709 amino
acids®2 T/ = 3L proline?] H]Fo] o} PRCSPe "W s} % tHGenBank
Accession number AF461711). +&% ER[HIAT LS HIAZ 2F 9

FH S ol g3 Ea 3 4709 clone2 =T S5 79 myoglobin¥ AR 9]

{

o} C sinensis myoglobin®] 2t 3+l ©o]+= 150702 amino acids® 743
5 A tHGenBank Accession number AF461710). GRCSP2¢} PRCSP+ 3t
&% total RNA oA E5F 1.05 kb Z7IZ FHHY3 C sinensis
myoglobin< 057 kb Z7|& &=t} Southern blotting 2 ¥ 37F4] £

F42 B5F 7FE&E genomic DNA9O] &xj3hsS 3elstdtt. GRCSP2¢}t
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AE A A stdAA] A Feo] (Pseudorasbora parva)s %
of a1& N (pepsin 0.5%, HCI 0.7%, NaCl 0.85%)°] wo] 37CalA 34
AR AZAZ T 0.85% AT R 44 AHe Ak e v e
S ZEhfo] New Zealand White rabbitel 300712 7

3
B EFe 45 st F9E

41:

slrdl s AF T AHIZE £ A 200 E o8] protease
inhibitor cocktail(leupeptin 0.5 pg/ml, pepstatin A 0.7 pg/ml, PMSF 35 ug
/m¢, EDTA 0.3 mg/me)e] H7Fg 20 mee] RPMI 1640 wixo] @ a1 377Co|
A 2N g F, EFe] ERlaAd el x3E wiAE 3 grsto
10,000xgol Al 10&7F AT F, A NS FEste] 5-20%9] gradient
SDS-polyacylamide gel electrophoresis(SDS-PAGE)S A3 3fo] Hn|ujAd
gds FAFEE EEsiddt. 1% 7 BEEE gels #d dialysis
tubing®ll Z}Z+ ¥ 11, electrophoresis buffer (25 mM Tris, 192 mM glycin,
0.1%6 SDS)ell A 120 VE 1A s A7 sste] 2 a7 Exujdayd
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e =3v) B¥dd EupujAded s 474 539 complete Freund's
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4. Z+&% cDNA library

&% cDNA library= At o #ojst 7|3 Fstu oAl ZAP
Express™ ¢DNA Synthesis Kit(Stratagene, USA)E o] &3] 7]&e] 1t

=0 F¥3d As AHESHA
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ol

I g 2FEE WY 97 S ol 8sto] b4 plaque screening S &3k

|

t}. 12} screeningA| ZF Wel &4 @& 150 mm NZY agar plateE 4|3+ &

Hx

T M3 Escherichia coli X1.1-Blue MRF' strain< 0.2% (v/v) maltose<} 10
mM MgSO,, 125 pg/ml tetracyclin®] A7Fd LB brothuj Ao #HE3te] 37Tl
A1 ODgoo=1.0% Al #j¥gt = 2,000 rpmell Al 10237F Y42l ste] A2 pelletel 10
mM MgSOs% ODuo=057F H=% 843te] &FAE 600 pb o °F 5.0x10" pfu
A7t AL E phageE 98 & 37T A 1587 <54 F9] phage’l 749 =
=3 3 50C= v o9 =& 75 ml top agar®t £3ste] NZY agar plateol
TASHA FoATE 42Tl oF 3AF vt $ 10 mM IPTGE& o] A4l
nitrocellulose membrane(PROTRAN BA 83, Schleicher & Schuell, Germany)
S o] 9o &eEal 37ColA 341 30% o 83 & membranes TBSTE<)
(20 mM Tris-HCI (pH 7.5), 150 mM NaCl, 0.05% (v/v) Tween 20)°l A=t
% blocking solution(3% skim milk in TBS, 0.05% sodium azide)dl ¥l 4C
ol A 8}EuHE<E 2FHAIZ T Membranes TBST® 1027+ 33] A2 5 14+ A
B2 g S @39 A7) £8d EajadEd W 85 EH S blocking
solution(3% skim milk in TBS)ol| 1:1000.2 8]A35}e] AdlA 1A1ZF &<t 1t
A7l Ty membranes TBSTE 1027+ 33] Al#stgich 22 FA=e 44
alkaline phosphatase conjugated anti-human IgG(Sigma, USA)$} alkaline
phosphatase conjugated anti-rat IgG(Sigma)< blocking solution(3% BSA in
TBS)ell 1:4,0002.% 8]A5to] Aol A 1AZFE<E ¥h-g-A17]a TBSTR 1087+ 3
3 AEe 3 TBSZ 13 ¢ Al¥d v, 30 mle color development
solution(100 mM Tris-HCI (pH 9.5), 100 mM NaCl, 5 mM MgCly)oll NBT <}
BCIPE HEHoZ 747t 0.3 mg/ml9t 0.15 mg/m = Al 3713t & membranes %
Il o) 3ellA 5107 A whg-S WSt 7L F membranes TBSO

13] Aol ths stop solution(20 mM Tris-HCI (pH 2.9), 1 mM EDTA)°| &



of WS AAANZ F kA ghgo] A glstith. NS Kol plaque
E Ay tipS o83k ol £ 500 0 SM buffer(10 mM MgSO4, 5 ml 2%
(w/v) gelatin)oll ¥ % 10 109 chloroforms #7Fste] vortexdt £ 4Tl H
A3tttz 24 screeningol AFESFATE 2349t 33 screening Aol 100 mm
plated] &FAEE 200 wl, top agars 3.0 ml AFE-3}$ 3L phage?l ¥ 2435}l

37 screening Aol 98] #el® P4 W29l plaqued A9t

Y. In vivo excision

ZAP Express'™ vectord] 0¥ A3 pBK-CMV phagemid vectorZ
wesl7] fsl =FAER E coli strain XLOLRZ} ExAssist helper
phageE ©]£3}4 in vivo excisione A3 th 3% immunoscreening =
23l 9d3s Eo¥ phage stock 250 uloll ODgpo=1.0¢1 XL1-Blue
MRE'E 200 w23 oJ7]o 1 ue] ExAssist helper phage(>1x10° pfu/
w)E AolA 37T A 1583 kgt £ 3 mee] NZY brothE H7Fste] 3
A RARE W) ) 5 70CelA 20E%F A2lg = 1000xgel A 15+
o dAEEste] AARAS A FH, ol A 100 el 200 0o
XLOLR(ODew=1.0)5 ¥ 3L 1587+ 37°CellAl wied § 300 2] NZY broth
= H7Fste] 458 ¢ wjSsidth. 1 200 = LB-kanamycin agar
plate(50 pg/ml)el| spreading®-, 37ColA sF=wF vj¥3dte] AAFH colony=
Al kanamycin(50 pg/mé)e] H7Fg LB brothol A ®i%sle] Plasmid
DNA Miniprep Kit(BioAtoZ Inc., Korea)& ©]&3}9] plasmidE F&3 &
Agtar EcoR1 % Xhol &2 37TCelA 3A7F Aakd & cDNA insert]
A71E 1% agarose gel’dollA A 7]ed-sste] Qlsk & o]F AFo A&

S

u

A



t}. DNA sequencing ¥ 4

A E cloned 97] wWldS Sangers ¢ dideoxy nucleotide chain
termination W'HS ©]8%° Amersham Phamacia biotech®] SEQ4x4
automatic sequencer(Canada)E ©]-83l insert] tis] 5" 3 37 &% BF
Zkzk T3¢ T7 primers ©]-&sto] |74 DS ot o714 Ao 7]
S GenBank®] AR E o]&3ste] HES S W& AEA FAAHE

o Hla Aok
6. Western blotting

In vivo excisiond}¢] insert’} ¥3%¥ pBK-CMV phagemidE ztil $J)
= XLOLR#FZ 77t 50 pg/m! kanamycin® 125 pg/ml tetracycline] 3
7}l LB broth 5 mlo] HE3F9 ODg-057F H =% vt 5, 212 1 ml
A A EZE tubedl ¥ F IPTGE HF 1 mMEAl H7ksko] 37TelA 4
AZE g oeletd . 1% 14,000 rpmoll A 123F AR 2] 5] pellets &
25 100 ple] 1xSDS gel-loading buffer(50 mM Tris-HCI (pH 6.8), 100
mM dithiothreitol, 2% (w/v) SDS, 0.1%6 bromophenol blue, 10% (v/v)
glyceroD& &§3te] 100TIA 3&3F 7kE g & 12-15% SDS-PAGE®]
05-2.0 w2 loadingste]l 120 V= HA7|FEsA. A7|9dsdF AL
transfer buffer(24 mM Tris base, 192 mM glycine, 20% methanol)ol %
Al nitrocellulose membrane® 3MM Whatman paperE ©|-83lo] Hoefer
Semiphor(Pharmacia Biotech, USA)Z 15 VoA 3087 w@wWAES
membrane® 2 %% th Blocking solution(3% skim milk in TBS, 0.05%

sodium azide)ol membranes %% F 4TolA IFEW ATEA] T,
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7. Northern blotting

e Z JZo) A9 total RNAQ] #8%= easy-BLUE™ RNA Extration
Kit(iNtRON, Korea)& AH&atith #2l% total RNA 50 ulo] 10xMOPS
electrophoresis buffer(0.2 M MOPS (pH 7.0), 20 mM sodium acetate, 10
mM EDTA (pH 8.0)) 2.3 ul, formaldehyde 4.0 uf, formamide 10.0 uf,
ethidium bromide(200 pg/ml) 1.0 xlE microcentrifuge tubeoll Z}7} €&
T 55TCAAA 603 dAg F 1023 da=dd 73T o471 10x
formaldehyde gel-loading buffer(50% glycerol, 10 mM EDTA (pH 8.0),
0.25% (w/v) bromophenol blue, 0.25% (w/v) xylene cyanol FF)E 2.3 ul
A7veE &, wyg wEo] EF& 22 M formaldehydeE ¥33:= 15%
agarose gelo 1xMOPS electrophoresis buffergE gele] #7|2% H2 H
sampleS welld]l ¥%th 5 ViemeZ 5A7F A7|d% Azl & UV
illuminationdtoll A A} &9 & transfer buffer(0.01 N NaOH, 3 M
NaCDoll 207t gele H< §, EAT S o835k 10xSSC(84.7 gm
NaCl, 88.2 gm sodium citrate, pH 7.0 (HCIZ), 1 L)o] 5&7+ @71FAd
NYTRAN-PLUS(Schleicher & Schuell, Germany) membrane®. % 1A]%F

_11_
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go
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o

. 71 T membranes 23TolAl 6xSSC 300 mloll Al 53
B AAE EEWA Aojdl $ prehybridization solution(0.5 M sodium
phosphate (pH 7.2), 7% SDS, 1 mM EDTA (pH 7.0)) 15 mloll 68 ol A
2A1ZF rotationA] Z1THA HEGAIHTE AFEE probeE WHEV] fE WA
insert® ¥33= plasmidE #A|3&E A EcoR1, Xhol &2 3A1F A8 35
1% agarose gel’dolA 7] &35t A& &t @i, #

gel 27+ UltraClean™ DNA Purification Kit(MO Bio, USA)E ©]

i
g

o
ol
-

o] insert DNAE A A|dF ¥ Random Primer DNA Labeling Kit(TaKaRa
biomedicals, Japan)g ©] 839 [a-"*PldATPZ labelingsd}gt}t. “P=

=

AlE probeE #e woll 5837 #¥9] denaturerl 7l ¥, prehybridization

o

solution®] Y3 65CAlA  16A1ZF &<t  hybridizationAl k. =1
membranes 200 mle] 1xSSC, 0.1% SDS & Yo|A] 1027+ ‘2ol A
ol & thA] 200 mle] 05xSSC, 0.1% SDS &HeAl 10%3F 68ColA 3
3 Ao MAHAE membranes -70ColAl intensifying screen®ll A

X-ray filmo 2 24A17F 7F3A171 = A3t T

X

8. Southern blotting

dZd A9 genomic DNAE G-DEX™(NtRON, Korea)S ©] &

. Genomic DNAE Zt7} 10 pugN & Astas EcoR1, Xho

_O‘L
Q2
ML
o o
_O‘L
2
o, O

AskA AT & 0.8% agarose gelo] A7|9d% &t A
S 3087 HAH3] agitation Al 7]HA  alkaline transfer buffer(0.4 M
NaOH, 1 M NaCDel| 97F+¢] DNAZE denaturer]7l %, Northern
blotting® ¢} v}zk7Fx| 2 +#H]" NYTRAN-PLUS membrane®] alkaline

_12_



transfer  buffers  o]&3te] 12418 d &% §  membranes
neutralization buffer(0.5 M Tris-Cl pH 7.2, 1 M NaCDell 15%#3F w7}
DNAE JIAHAIZTE 2 ¥ membranes 6xSSCol|l Az F 65Tl A
phosphate-SDS buffer(0.5 M sodium phosphate pH 7.2, 1 mM EDTA
pH 8.0, 7% (w/v) SDS, 1% BSA)°l|A prehybridization A]%! % Northern
blotting @<} v}27FA] 2 probeE THE©] prehybridization solution®l] % il
65Cel Al 16417t &<t hybridizationAl A th. T % 300 mée] 2xSSC, 0.5%
SDS9} 2xSSC, 0.1% SDS¢F 0.1xSSC, 0.1% SDSZ 65TAA =dl= Al
2k & A2eA 01xSSC= s o AlHska, -70ColA  sFF5<t
X-ray filmol| 73 & I3

9. Protein purification

sl HdE vector?l pET-32bol Z =24 ¥® insert DNAZE ligationA 7!
% E. coli BL-21(DE3) strain®l| transformation*]7]al 8] %A # ODgy-0.6
oA IPTG7F 0.2 mM¥A FolF F 22TolA overnight Wi ¥A]7] AL
Western blottingS Al &3ttt 12 A=+ Penta - His  Antibody
(QIAGEN, Germany)E 1500022 3Ast9lar 22 3A £  alkaline
phosphatase conjugated anti-mouse IgG(Sigma)E 1:2,0000. % 3]4]3}¢]
A wkg-S AATTO RN insertE: EFete wulde] wy oARE g9l
sttt g9E clones 1,000 m© LB brotholl A1 ODe-0.67FA] 1l A1 7]
I IPTGE 02 mME A H7Fste] 22TA 12417F v gsk 5 6,000 rpm
o 4 2087 AR & A& HAF 1 gmP 4 w9 lysis buffer(50 mM

NaH-PO,;, 300 mM NaCl, 10 mM imidazole pH 8.0)S Yol & 42 &

_13_



lysozymes 1 mg/mlE A Y12 d&<Lo) 3087 EolFE & sonicationA 7]
3L 4T, 10,000xgell A 2073 AAEe & 4 AS ST S99 A
HAAF 2 me 50% Ni-NTA Agarose(QIAGEN, Germany)Z Y il 4Tl
A NS AT S50 FHEA FokE F columng & AZ T Wash
buffer(50 mM NaH>PO4, 300 mM NaCl, 20 mM imidazole pH 8.0)% 23]
wash$ 1 ml9] elution buffer(50 mM NaH>PO4 300 mM NaCl, 250 mM
imidazole pH 8.0)% 43] elutiond} % t}.

10. 8433 Adel o AZ

R SDS gel loading bufferd] =33}

o] SDS-PAGE?%F & w3 v o2 Western blottingS Al dstd=d], 1

ol
2
it
e
=
i)
o
N
&
o]

)

oft
o
)
=

A FAme wdo] BaHe] Jd HEFFS A EHoly AFES F°

I

71e} 7NAZEZF 32 HES 1120002 FAste] WS AIAHI, 23 A=
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1. 55 B354
7bEZo] EnujAd e o] x3twE WA E 5-20%2] gradient SDS-PAGE

st A3 oF 63 kDa, 27 kDa, 26 kDa, 21 kDa, 20 kDa, 19.5 kDa, 185
kDa 5¢]9] 23k bandE #2E 4+ A} (Fig. 1).

2. 2+%% cDNA libraryE ©]& 3t immunoscreening

T

o|N

g2 "@HL sz % 2x10°7/09 plaqueE

ofy

immunoscreening ¢t 23} 3%} screeningZ7}A| Al %

Mol clones HFAo® MAusidtt. & 1FF FHWAEITLF 21 kDa
F91E WA A FHE AN oF 1x10709 plaqued 33
screeningZ7FA] Al gt Ay} FAd wESS Hol= 4719 clones FHEAHOoRE

EEEEEY
3. A= ¥ AR BN AT

7. AR 39 AR 4714 E A4
A8 ¥ clones in vivo excisiondt & DNAE F=3}o] T3, T7 primer
o]g3ste] bzt 57 1 37 FYEHEE DNA 971449 4 23 1E5

skztol gy oz A3t 4709 clones 3l 57 %2 methionine - E

mim

olN
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stop codonZ7}A] 26570 2] amino acidsE encodingdti= 79570 base pairs9]
open reading frame(ORF)S > 33}%3, GGDAQPKSGE 971 amino
acids7} 233] WHE3l= x5 £33 AJT} Glycined At H & o]
=2 A& agste] o] @l o]FS GRCSP2(glycine rich Clonorchis
sinensis protein 2)= W3 A GenBankel|l S =3 tH(Accession
number, AF461709). t}& 3ty 57 £ 2] methionine%E| stop codon”}A4]
26971 2] amino acidsE encodingdl+= 8077 base pairs®] ORF& ¥E3%5HS
i, GPDAPAPKSG®] 1071 amino acids7} 223] Wr&ates T3
UATE Proline®] 4 Hl&o] & AS 1dste] o] @we olF&
PRCSP(proline rich Clonorchis sinensis protein)® ™3l il GenBank
of 5 =3 tH(Accession number, AF461711). o] A whtEx = A7
S Zt= 2709 clonee 77 7]Eol 4R CS44(GRCSP) antigen©] 1}
CsPRA(proline rich antigen of C. sinensis)@} "¢ fAFslAth (Fig. 2).

= BuujAdEdE 21 kDa 39& WXz dFe dHE A
4

=i

MY clone 5 57 29 methionine-E stop codon7}A 1507} ¢
amino acidsE encoding3d}+= 4507 base pairs®] ORFE& ¥ 3t3}$t}. Stop
codon ¥ & poly(A) tailZbA 93702 HAEHA &= A7IALE 7HAL
Aot (Fig. 3). #=3 97|49 AxE BLAST programs o] 83to] Ef

ARt FAM S vaE] 2 Ay 5579 4F< Paramphistomum

O

epiclitum myoglobin(AF113510) 3} Isoparorchis hypselobagri
myoglobin(P80722)0l H]# %] =& FAMAAS ®ygth waka] o] g ¢
sinensis myoglobin®| 2t 3%  GenBankel % 3}%tH(Accession

number, AF461710).
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1}. Western blotting

E. coliold 3= += GRCSP2, PRCSP, C sinensis myoglobin® =%}
FS ¢7] $18l IPTG induction$ #7]d&3 ©@¥S  nitrocellulose
membrane®] %7 immunoscreening™ ¢} T WHOE  Western
blotting= Al® st A3 2}7} 48 kDa, 46 kDa, 24 kDa F¢]ol #-g 9 S
g + A (Fig. 4A, B, O). 1+5F v 5 21 kDa 9]

g Ao 259 9udS Weld ¥4 Yol Avm W= g

blottings Aldist A3} 20 kDa H-¢lo ¥k F8& 0T 4+ A

(Fig. bA), #2 x1o o

(Fig. 5B) W9o] A

myoglobin®] t&F A uld EAst=A &Ast] fE e 2FE
Hoew 21 kDa #9 ®9g 23 EHOS= Western

blottings Al&g A3 20 kDa 9 w8 & g F+ At

(Fig. 6).

gg vhbA 3

t}. Northern blotting

7+& % cDNA libraryoll /] A s]dl clone?l insert’} 7F& % total RNA
o o] e o il AV|E dolr 7] 93] GRCSP2, PRCSP, C. sinensis
myoglobin®] insert genes ©]83}4 probeE WE9] Northern blotting<

TPkt o] A 9o FAAE EF FEF RNACA EdEs g9l
st QYo 1 A7+ Z+ZF 1.05 kb, 1.05 kb, 0.57 kbt (Fig. 7).

2}. Southern blotting
7z

+& % cDNA libraryol A A3l clone? insert’} 7H&%2] genomic
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DNAAo| A de o B2 <olr 7] ¢]a genomic DNAE Z+7Ho] insertoll
= A Bor EA8HA €= 3789 Al 249 EcoR1, Xhol, Hind
M= ztz dosto] Zb insertE ©|83Fo] A 23k probe® hybridizationt
A3 GRCSP2¢} PRCSP 7% #2 472l hybridization band’} #2350
i EcoR1, Xhol, Hindll& A3 genomic DNAZSA 242t 370, 174,
471 ¢] bandE #ZE 4 YAt (Fig. 8A, B). C sinensis myoglobin 78 -$-
EcoR1, Xhol, HindllZ A3 genomic DNAXNA Z+7 270, 270, 4

7B el hybridized bandE #H#3 4= A ATt (Fig. 8C).

4. Protein purification

GRCSP2, PRCSP, C. sinensis myoglobing encodingd}t+ insertE
pET-32b vector®Z =7 pET-32b vector? E°¢] & wjeo wrg HFu
Hlaste] @ o] By o fE glst 23 GRCSP29F PRCSPE ¢

1%

W
o
1o

vt o] ¥ 9la, C sinensis myoglobin 74 %9+ #}Hd (overexpression)©]
HE AL gad = AdAdtt (Fig. 9). Ni-NTA columng ©]-&3o] elution

ES
3t insert7} wrd ¥ wal A S purification st (Fig. 10).

GRCSP2¢} CPCSPY insertE X33} proteine purificationdr Z &

I EFS BAE dvht & AR 8 F Qe UEEE A

It
>

o2
e

|

w7l SE 1HEES A dH S o]83t9] Western blotting= Al &

5}o]
A= oy 288 et B (Fig. 11, Fig. 12), H53 3 wapyt
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Fig. 1. 5-20% gradient SDS-PAGE of C. sinensis ES antigens. Protein
bands of 63, 27, 26, 21, 20, 19.5, and 18.5 kDa were observed.
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CS44(GRCSP) ATGAAGTTCCTGAAACTTGTTATCATTGGAGCCCTCTTCCTCAATGTTCTGTGT TTAGACGECEGTGCACAACCTCCTAAGT CAGGTGACGECEGTGCAC

GRCSP2 ATGAAGTTCCTGAAACTTATTATCATTGCAGCCCTCTTCCTCAATGTTCTGTGT TCAGAACGCEGCGATGCACAACCT AAGTCAGGTGBCGECEATGCAC
PRCSP ATGAAGTTCCTGAAACTTACTATCATTGCAGCCCTCTTCCTCAATGTTCTGTGT TCAGGCCCCEATGCACCAGCTCCTAAGTCAGGTGGCCCCEATGCAC
CsPRA AAACTTACTATCATTGCAGCCCTCTTCCTCAATGTICTGTGTTCAGGCCCCGATGCACCAGT TCCTAAGTCAGGTGGCCCCEATGCAC

CS44(GRCSP) AACCTCCTAAGTCAGGTGACGECEETGCACAACCTCCT AAGTCAGGTGACGECEETGCACAACCTCCTAAGTCAGGTGACGECEGTGCACAACCTCCTAA

GRCSP2 AA-—CCTAAGTCAGGTGGCGECGATGCACAA-——CCTAAGTCAGGTGGCEECEATGCACAA-——CCTAAGTCAGGTGGCCECEATGCACAA-——CCTAA
PRCSP CAGCTCCTAAGTCAGGTGGCCCCGATGCACCAGCTCCT AAGTCAGETGEGCCCCBATGCACCAGCTCCTAAGTCAGGTGGCCCCEATGCACCAGCTCCTAA
CsPRA CAGTTCCTAAGTCAGGTGGCCCCGATGCACCAGT TCCTAAGTCAGGTGGCCCCEATGCACCAGT TCCTAAGTCAGGTGGCCCCEATGCACCAGTTCCTAA

CS44(GRCSP) GTCAGGTGACGECEGTGCACAACCTCCTAAGTCAGGTGACGECEGTGCACAACCTCCTAAGTCAGGTGACGECEETGCACAACCTCCTAAGTCAGGTGAC

GRCSP2 GTCAGGTGGCGECEATGCACAA-—CCTAAGTCAGGTGGCGECEATGCACAA-—CCTAAGTCAGGTGGCGECEATGCACAA-——CCTAAGTCAGETGEC
PRCSP GTCAGGTGGCCCCEATGCACCAGCTCCTAAGTCAGGTGBCCCCEATGCACCAGCTCCTAAGTCAGGTGGCCCCEGATGCACCAGCTCCTAAGTCAGETGEC
CsPRA GTCAGGTGGCCCCEATGCACCAGT TCCTAAGTCAGGTGECCCCEATGCACCAGT TCCTAAGTCAGGTGGCCCCGATGCACCAGT TCCTAAGTCAGETGEC

CS44(GRCSP) GGCBETGCACAACCTCCTAAGTCAGGTGACGECEETECACAACCTCCTAAGTCAGG TEGACGECEGTGCACAACCTCCTAAGT CAGGTGACGECEGTGCAC

GRCSP2 GGCGATGCACAA-——CCTAAGTCAGGTGGCEECEATGCACAA-——CCTAAGTCAGG TEGCGECEATGCACAA-—CCTAAGTCAGGTGGCGECGATGCAC
PRCSP CCCGATGCACCAGCTCCTAAGTCAGGTGGCCCCEATGCACCACGCTCCTAAGTCAGG TEGGCCCCEATGCACCAGCTCCTAAGT CAGGTGBCCCCEATGCAC
CsPRA CCCGATGCACCAGTTCCTAAGTCAGGTGGCCCCEATGCACCAGT TCCTAAGTCAGG TGGCCCCEATGCACCAGT TCCTAAGT CAGGTGBCCCCEATGCAC

CS44(GRCSP) AACCTCCTAAGTCAGGTGACGECEETGCACAACCTCCT AAGTCAGGTGACGECEETGCACAACCTCCTAAGTCAGGTGACGECEGTGCACAACCTCCTAA

GRCSP2 AA-—CCTAAGTCAGGTGGCGECGATGCACAA-——CCTAAGTCAGGTGGCEECEATGCACAA-——CCTAAGTCAGGTGGCCECEATGCACAA-——CCTAA
PRCSP CAGCTCCTAAGTCAGGTGGCCCCGATGCACCAGCTCCT AAGTCAGETGEGCCCCBATGCACCAGCTCCTAAGTCAGGTGGCCCCEATGCACCAGCTCCTAA
CsPRA CAGTTCCTAAGTCAGGTGGCCCCGATGCACCAGT TCCTAAGTCAGGTGGCCCCEATGCACCAGT TCCTAAGTCAGGTGGCCCCEATGCACCAGTTCCTAA

CS44(GRCSP) GTCAGGTGACGECEGTGCACAACCTCCTAAGTCAGGTGACGECEGTGCACAACCTCCTAAGTCAGGTGACGECEETGCACAACCTCCTAAGTCAGGTGAC

GRCSP2 GTCAGGTGGCGECEATGCACAA-—CCTAAGTCAGGTGGCGECEATGCACAA-—CCTAAGTCAGGTGGCGECEATGCACAA-——CCTAAGTCAGETGEC
PRCSP GTCAGGTGGCCCCEATGCACCAGCTCCTAAGTCAGGTGBCCCCEATGCACCAGCTCCTAAGTCAGGTGGCCCCEGATGCACCAGCTCCTAAGTCAGETGEC
CsPRA GTCAGGT

CS44(GRCSP) GGCBETGCACAACCTCCTAAGTCAGGTGACGECEETECACAACCTCCTAAGTCAGG TEGACGECEGTGCACAACCTCCTAAGT CAGGTGACGECEGTGCAC

GRCSP2 GGCGATGCACAA-——CCTAAGTCAGGTGGCEECEATGCACAA-——CCTAAGTCAGG TEGCGECEATGCACAA-—CCTAAGTCAGGTGGCGECGATGCAC
PRCSP CCCGATGCACCAGCTCCTAAGTCAGGTGGCCCCEATGCACCACGCTCCTAAGTCAGG TEGGCCCCEATGCACCAGCTCCTAAGT CAGGTGBCCCCEATGCAC
CsPRA

s
3

CS44(GRCSP) AACCT: CCTAAGTCAGGTGACGGCGETGCACAACCTC-~CTAAGT ~——~CAGGTG~~~CTCAACGACCGTTTAGTCA
GRCSP2 AACCTAAGTCAGGTGGCGGCGATGCACAACCT AAGTCAGGTGECCECEATGCACAACCTAAGTCAGGTAGTACAGGCGGAGCTCAACGATCGTT TAGTCA
PRCSP CAGCT: CCTAAGTCAGGTGGT- -AGTACAGGCGGAGCTCAACGACCGTTTAGTCA
CsPRA GGT- -AGTACAGGCGGAGCTCAACGACCGTTTAGTCA

CS44(GRCSP) CTGGATCGCTGETTGGTTCTTGGTTCCCCTEGEAAGTCAAGGCCTCCGATCACTTC

GRCSP2 CTGGATCGCTGGTIGGTICTTGGTTCTCCTGECAGTCAAGGCCTCCGATCACTIC
PRCSP CTGGATCGCTGGTIGGTICTTGGTTCTCCTGECAGTCAAGGCCTCCGATCACTIC
CsPRA CTGGATCGCTGGTIGGTICTTGGTTCTCCTGECAGTCAAGGCCTCCGATCACTIC

Fig. 2. Comparative analysis of several C sinensis antigens including
tandem repeats. A part having same DNA sequence for each other was

marked as a sign(*).
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-17 GCATTCGTTCGAGTATAATGGCACCCCTATCAAAAGACGAGGTGGACGCACTTTTTGAA 42
M APL S KT DEVDATLTFE

43 GAGCTGAACCCGTTGGTGAGTACCACTGAACAAAGGACTGAATTTGGAAAAGCAGTCTAC 102
ELNPLVSTTEA QRTETFSGI KA AVY

103 ATGGCTCTGTTCTCAGCCTATCCGGAATACATCCAACTTTTTACCAAGATGCAGGGACTG 162
MALFSAYPEYTIQLT FTI XKMOQGL

163 ACGAAGGACAACGTCGAAGCCTCAGAGGGGATTAAGTACTACGGCCAGACCTTTGCAGAC 222
T K DNVEASESGTII KYYGQTT FATD

223 TCCATCTTAGAAATGCTTCAGTGTGCTTCGGACGATGGCAAACTGGAGGCCGTGTTGGAG 282
S I LEMLAGQCASTDTDGI KT LEAVTLE

283 AAAAGTGGCAAAGAGCACATTACTCGAAATGTAACAAAGCAGCAATTCCTGAGTGCCGAA 342
K S 6 KEHTITRNVTI KA QQFTILSAE

343 GAAGTCTTCATAAAGCATTTCAGCGGAGTGCTAACAAAAGAAGAGAACAAACAGTCTATG 402
EVFII KHFSGVLTIE XKETENIE KA GQSNM

403 GAAAGGTTTCTCAAACACATCGTGCCAAAAGTTGCCGGCTTTCTTGGCTAAATGTIGTTCA 462
ERFLIKHTIUVPIKXVAGTFTULG =

463 CTGCCATGGAACCAATGAAACTCGACCATAATTCAAGTCAACTGCTTCACTTATCTTGGA 502

503 AATAGACAACGCTTTTCTGACATCAAAAAAAAAAAAAAAAAAA 545

Fig. 3. DNA sequences of C. sinensis myoglobin gene contained a

single ORF encoding 150 amino acids.
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A B C

Fig. 4. IgG-immunoblot analysis of each recombinant protein with the
same serum which was used for immunoscreening. (A) lane 1, GRCSP2
induced in E. coli XLOLR; lane 2, E. coli XLOLR; (B) lane 1, PRCSP
induced in E. coli XLOLR; lane 2, E. coli XLOLR; (C) lane 1, C
sinensis myoglobin induced in E. coli XLOLR; lane 2, E. coli XLOLR.
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Fig. 5. IgG-immunoblot analysis of the ES antigens from C. sinensis
with a immune rat serum(A) and a normal rat serum(B). ES antigens

showed reactive band to a immune rat serum but not to a normal rat
serum.
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150

Fig. 6. IgG-immunoblot analysis of the crude extract from C. sinensis

with a immune rat serum. The crude extract showed reactive band to a
immune rat serum.
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Fig. 7. Northern blotting. When total RNA from C sinensis was
hybridized to the GRCSP2 gene(A), the PRCSP gene(B), and C. sinensis
myoglobin gene(C), a single band of 1.05 kb, 1.05 kb, and 0.57 kb was
detected respectively.
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Fig. 8. Southern blotting. Restriction digests of genomic DNA using the
enzymes FEcoR 1 (lane 1), XhoI (lane 2), and HindI(lane 3) from C

sinensis were performed and each lane was hybridized to the GRCSP2

gene(A), the PRCSP gene(B), and the C. sinensis myoglobin gene(C).
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Fig. 9. IgG-immunoblot analysis of each protein with penta - His
Antibody. Lane 1, only pET-32b transformed to BL-21(DE3); lane 2,
GRCSP2 gene(A), PRCSP gene(B), and C. sinensis myoglobin gene(C)
were ligated pET-32b and transformed to BL-21(DE3).

il
PALE
T

Fig. 10. Purification of recombinant GRCSP2(A), PRCSP(B), and C

sinensis myoglobin(C).
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Fig. 11. IgG-immunoblot analysis of the purified recombinant GRCSP2

with normal human sera(lane 1, 2) and clonorchiasis human sera(lane 3,

4,5 6,7, 8 9).
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Fig. 12. IgG-immunoblot analysis of the purified recombinant PRCSP

with normal human sera(lane 1, 2) and clonorchiasis human sera(lane 3,

4,5 6,7, 8 9).
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Table 1. Seroreactivity of GRCSP2 and PRCSP recombinant proteins to

various helminth-infected patients’ sera.

GRCSP2 PRCSP

No. of sera Positive No. of sera Positive

sera(%) sera(%)

Clonorchiasis 15 14 (93.3%) 15 13 (86.7%)
Paragonimiasis 11 3 (27.3%) 11 10 (90.1%)
Metagonimiasis 5 1 (20.0%) 5 4 (80.0%)
Fascioliasis 1 0 (0.0%) 1 0 (0.0%)
Cysticercosis 7 0 (0.0%) 7 0 (0.0%)
Sparganosis 6 0 (0.0%) 6 2 (33.3%)
Ascariasis 2 1 (50.0%) 2 2(100.0%)
Toxocariasis 1 0 (0.0%) 1 0 (0.0%)
Filariasis 3 0 (0.0%) 3 0 (0.0%)
Normal control 4 0 (0.0%) 4 0 (0.0%)
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LAEFoIY AP del g B2 A7 AFH skl =

sa 7t ghe AseE S4eld 1 AN 9L AFse i @

ol o8] AR AR Faluel AR FU I

E]
of FAHA XL F= o], o9 MEs s dHEHaL AAAE

E5E5S A dHow HE%EF cDNA libraryE immunoscreening 5h¢]
A E clones GRCSP29F PRCSP+= ZHzE 97Kt 1071¢] amino acids&
233] 9} 223] WiR Y= T E2E KA ol 2dd S vitellariaol] &= A
St antigen®Z R i1%E CS44(GRCSP)Y CsPRAM wj-§- FAMSE 2 &

Atk GRCSP2 49 7]1<€9 GRCSPS} WHEw = F+x % 87019 amino
acids7} 25 ko wjd &Aoo oF7ke] Zol7 Wil amino acidst
2o 3HAe] drAde] zol7k v Aol 17F AA GRCSP 4+
1070 €] amino acids7} ¥WHE2 o2 ey 725 Hol GRCSP2E U 174
o ®gtoy 233 Wt A2 2%tk PRCSP 4§ 714 CsPRAS}
g ARSI = & tF 10719 amino acids7b HEE-5 &= FX2E BRI 6
HA amino acidse] PRCSP 7% A(GCT)% 12, CsPRA 49 V(GTT)=+
Ae AQstas WbE Fx7F 593t GRCSP2Y PRCSP, GRCSP,
CsPRA EF ¥HEE = amino acids 7-FolA SFE9 47+ PKSGE =
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ojg} e Ao d7144

encodingstE FAANAE AF B £ vt E3|, Plasmodium®

1o
[-*E
o
L)
rlr
-
BN
rlr
ui
il
)
ox
ofi

o
otk
o
o

circumsporozoite& ¥ ol Trypanosoma cruzi® T2 HHIHLES

53], dekglote A4
epitope®] Eold Fx wRolgtn Hug u JutF g E
H

g pxE e g

o circumsporozoite&g 2] 3t FUAAHL WL =

& THEAEEE 21 kDa F9E WAz FHe FHo=
immunoscreening 3l A A EE 47]2] clone> =5 5’ ¢ methionine®] A]
stop codonZ7}#] 15070 ¢] amino acids® TAHE S dA7AGS Ho] F
A1, FE=7o AFEQ Paramphistomum epiclitum myoglobin®} AR o]
== Yl P. epiclitum myoglobin gene™ start codon®lA] stop codon”}
Al 1487 ¢] amino acids® Ao % B3 A7]dSs & AATh
A 23 GRCSP2, PRCSP, C. sinensis myoglobin®] ™3] Western blotting

o] &k
- =

& A = Aw 77 48 kDa, 46 kDa, 24 kDaol A #Hg &

ol

T ANE Y ol EAHoR AtH oA A7|9 34 kDa, 35 kDa, 21

kDa®th ta dAHA &= AHE BHAFAY. o= A7gE 3ol A 9]
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o] 5ol oA 2] @ 2} posttranslational modification @A o 2] gk Z o] g}
AR A7 5 gl 5 do] AtE XY O E ols s

AL e 7AE T FedAr B url g 58 =2

b

o]
A}
= 2}
ol 24 kDa®l HbH A7 s g A= 32 kDaz ##E 31 Neospora
caninum® NCDGI protein®] 7 $ol%= AxtwE 2= 23 kDa¥} 10 kDa©]
Aol b= 33 kDa®] v ®3o] W7ol #Eag O

e Al F 21 kDa 915 &k Wl ARl gF e dH o

rr
Fel

A

N
& = dense granule protein® 7%l E peptideZ 58 A4

% immunoscreeningdto] A& C sinensis myoglobin 74-¢ 37 A=
AAHJA=A syl 98 Ao EumAdEgdyd FF 2FEE
Western blottingS Al d§st 23} vzt 9] x|o] &y F3lo] gle Ao
2 Hol & HAHISS ¢ F AT T 9A ofHfFdE ¥hEsteE
W B3lo] BE¥ 3l d o] myoglobine] ¥4 degradation® 23l Alm

A} o= Agol 1EF PHlATAL WAL w185 kDa F91%
[e=]
=

>
)
all
ot
N
1o
m {
[o

2 immunoscreeningste] AH T cloneo| A =

Aol FARE insertE AT A= & 4 Slth(data not shown).
GRCSP2 gene, PRCSP gene, C. sinensis myoglobin gene XE-F

Northern blotting®] Y+ Southern blotting”doll A hybridized band”} &% %]

Aar, ol= Zh7Fe] geneo] BT F&F <l total RNAY genomic DNAZY

A EATS &+ AT GRCSP29F PRCSP 4§ 22 %49
hybridized band’} #ZEH = d ol Bt wEH= A7IA4E F+x27F
AF8e] probe”t specificstAl & AbelE FiEshA X 3 Al e

WA e == .
GRCSP2¢F PRCSP 7 ¢ purified proteing 7FA 1 7+&%% 2 o
7N EZ A A S o] 835F9] Western blottingS A dsle] WiztEel &
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1. 7t&% EvuAdstd S5 21 kDa 95 W3 slxeo dHo=w
immunoscreeningste] 22 C sinensis myoglobin< 15071 2] amino acids

= encodingd}+= 45070 base pairs®] ORFS %33}l t}.

2. t&E% 32 d3 2 ® immunoscreeningdte] & GRCSP2 7%
26571 2] amino acidsE encodingdl+= 7957 base pairs®] ORF& 335}
71 gkl 9709 amino acids7t 233 RbESh= FRE o]FI %A,
PRCSP 7% 26970¢] amino acidsE encodingst+= 8077 base pairs9
ORF& %33l =1 ¢tol 1070¢] amino acids?} 223 W53t GF+2E 9]

FaL A

b

3. 7&‘5% total RNAoﬂj\']Q] %iﬂjﬂr ﬂﬂ% %0}E7] -?48]] Northern
blottings 33 A3 GRCSP2¢ PRCSPE Z+7F 1.05 kb H9d C

sinensis myoglobin 74-9- 0.57 kb F2lolA] A= A& & 5 ST

4. Southern blottinge 3 Z3¥} GRCSP2, PRCSP, C. sinensis

myoglobin gene EF 7Fg& %9 genomic DNAO| EA]3HS H o=}

_34_



protein purifications} <]

=
=

5. GRCSP2¢} PRCSP

e

=
=

A 747 93.3%9F 86.7%

=

3)

Western blotting &= A}

=
=

B

B
—
o

i

o)
o

j=13e]
15 -

B, E3] PRCSP7I H

S
=

oo

y

_35_



o
I EF

. Rim HJ. Field investigation on epidemiology and control of fish-borne
parasites in Korea. Int J Food Sci Technol 1998;33:157-68.
. Seo BS, Lee SH, Cho SY, Chai JY, Hong ST. An epidemiologic
study on clonorchiasis and metagonimiasis in riverside areas iIn
Korea. Korean ] Parasitol 1981;19:137-51.
. Soh CT, Lee KT, Cho KM, Ahn YK, Kim S]J, Chung PR et al
Prevalence of clonorchiasis and metagonimiasis along rivers in
Jeonra—Nam-Do, Korea. Yonsei Rep Trop Med 1976;7:3-16.

Korea Association of Health, Ministry of Health and Welfare,
Republic of Korea. Prevalence of intestinal parasitic infections in
Korea —The sixth report- 1997.
. Rim H]J. Clonorchiasis. CRC Handbook Series in Zoonoses, Section
C, Parasitic Zoonoses, Vol I (Trematode Zoonoses). CRC Press,
Inc. Boca Raton, Florida; 1982. p.17-31.
. Lim JH. Radiologic findings of clonorchiasis. Am ] Roentgenol 1990;
155:1001-8.
. Carpenter HA. Bacterial and parasitic cholangitis. Mayo Clin Proc
1998;73:473-8.
. Kim YH. Eosinophilic cholecystitis in association with Clonorchis
sinensis infection in the common bile duct. Clin Radiol
1999;54:552-4.
. Liu LX, Harinasuta KT. Liver and intestinal flukes. Gastroenterol

Clin North Am 1996;25:627-36.

_36_



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Parkin DM, Ohshima H, Srivatanakul P, Vatanasapt V.
Cholangiocarcinoma: epidemiology, mechanisms of carcinogenesis and
prevention. Cancer Epidemiol Biomarkers Prev 1993;2:537-44.
Chapman RW. Risk factor for biliary tract carcinogenesis. Ann
Oncol 1999;10: Suppl 4:308-11.

Meier PN, Manns MP. Cholangiolar carcinoma. Leber Magen Darm
1994;24:234-8, 241.

Callea F, Sergi C, Fabbretti G, Brisigotti M, Cozzutto C, Medicina
D. Precancerous lesions of the biliary tree. J Surg Oncol Suppl
1993;3:131-3.

Kim SH, Park YN, Yoon DS, Lee SJ, Noh TW. Composite
neuroendocrine and adenocarcinoma of the common bile duct
associated with Clonorchis Sinensis: a case report.
Hepatogastroenterology 2000;47:942-4.

Min DY, Soh CT. Elevation of specific IgE antibody in Clonorchis
sinensis infection. Korean ] Parasitol 1983;21:27-31.

Rim H]J. Clonorchiasis in Korea. Korean ] Parasitol 1990;28
(Suppl):63-78.

Yong TS, Kim DS, Lee SY, Im KI, Lee KY. Detection of specific
serum IgE in clonorchiasis cases and analysis of Clonorchis sinensis
allergens. Yonsei Med J 1993;34:248-57.

Yong TS, Park SJ, Lee DH, Yang HJ, Lee J. Identification of
IgE-reacting Clonorchis sinensis antigens. Yonsei Med J 1999;
40:178-83.

Hong ST, Kho WG, Lee M]J, Lee JS, Lee SH. Immunoblot patterns

_37_



20.

21.

22.

23.

24.

25.

26.

21.

of clonorchiasis. Korean ] Parasitol 1997;35:87-93.

Yang HJ, Park SJ, Im KI, Yong TS. Identification of a Clonorchis
sinensis gene encoding a vitellaria antigenic protein containing
repetitive sequences. Mol Biochem Parasitol 2000;111:213-6.

Hong SJ, Seong KY, Sohn WM, Song KY. Molecular cloning and
immunological characterization of phosphoglycerate Kkinase from
Clonorchis sinensis. Mol Biochem Parasitol 2000;108:207-16.

Kim TY, Kang SY, Ahn IY, Cho SY, Hong SJ. Molecular cloning
and characterization of an antigenic protein with a repeating region
from Clonorchis sinensis. Korean ] Parasitol 2001;39:57-66.

Santra A, Chowdhury A, Ghosh A, Mazumder DN. Development of
an animal model of hepatic fibrosis by excretory-secretory antigen
of Ascaris suum. Indian J Gastroenterol 2000;19:119-121.

Cervi L, Rossi G, Masih DT. Potential role for excretory—secretory
forms of glutathione-S—transferase (GST) in Fasciola hepatica.
Parasitology 1999;119:627-33.

Sadjjadi SM, Khosravi M, Mehrabani K, Orya A. Seroprevalence of
Toxoplasma infection in school children in Shiraz, southern Iran. J
Trop Pediatr 2000,46:327-30.

Yamasaki H, Araki K, Lim PK, Zasmy N, Mak JW, Taib R et al
Development of a highly specific recombinant 7Toxocara canis
second-stage larva excretory—secretory antigen for immunodiagnosis
of human toxocariasis. J Clin Microbiol 2000;38:1409-13.

Carnevale S, Rodriguez MI, Santillan G, Labbe JH, Cabrera MG

Bellegarde EJ et al. Immunodiagnosis of human fascioliasis by an

_38_



28.

29.

30.

31.

32.

33.

34.

enzyme-linked immunosorbent assay(ELISA) and a micro-ELISA.
Clin Diagn Lab Immunol 2001;8:174-7.

Auxiliadora Dea-Ayuela M, Bolas-Fernandez F. Dynamics of the
IgG3 responses following immunization of BALC/c mice with
somatic and excretory/secretory antigens from various 7Trichinella
species. Folia Parasitol (Praha) 2000;47:172-80.

Mehta VK, Lohar H, Banerjee GK, Reddy MYV, Harinath BC.
Surgical filariasis: immunoscreening for filarial IgG antibodies using
Wuchereria bancrofti microfilarial excretory—-secretory antigen. J
Commun Dis 1999;31:35-40.

D’Souza PE, Hafeez M. Detection of Taenia solium cysticercosis in
pigs by ELISA with an excretory-secretory antigen. Vet Res
Commun 1999;23:293-8.

Chung YY, Ko RC. A novel cDNA clone encoding a specific
excretory/secretory antigen of larval Trichinella pseudospiralis.
Parasitol Res 1999;85:685-91.

Kim SI. Immune reactions between excretory-secretory antigens and
specific antibodies of Clonorchis sinensis before and after
praziquantel treatment in experimentally infected rabbits. Korean ]
Parasitol 1994;32:35-42.

Kim SI. A Clonorchis sinensis—specific antigen that detects active
human clonorchiasis. Korean ] Parasitol 1998;36:37-45.

Cho KM, Soh CT. Indirect fluorescent antibody test for the
serodiagnosis of paragonimiasis and clonorchiasis. Yonsei Rep Trop

Med 1976;7:26-39.

_39_



35.

36.

317.

38.

39.

40.

41.

Yong TS, Im KI, Chung PR. Analysis of Clonorchis sinensis
antigens and diagnosis of clonorchiasis using monoclonal antibodies.
Korean J Parasitol 1991,29:293-310.

Sanger F, Nicklen S, Coulson AR. DNA sequencing with chain
terminating inhibitors. Proc Natl Acad Sci USA 1977;74:5463-5467.
Dane JB, Williams JL, McCutchan TF. Structure of the gene
encoding the immunodominant surface antigen on the sporozoite of
human malaria parasite Plasmodium falciparum. Science 1984;225:
595-599.

Peterson DS, Wrightsman RA, Manning JE. Cloning of a major
surface antigen gene of Trypanosoma cruzi and identification of a
nonapeptide repeat. Nature 1986;322:566-569.

Nussenzwelg V, Nussenzweig RS. Circumsporozoite proteins of
malaria parasites. Cell 1985;42:401-403.

Lecordier L, Moleon-Bopodowsky I, Dubremetz JF. Characterization
of a dense granule antigen of Toxoplasma gondii (GRA 6)
associated to the network of the parasitophorous vacuole. Mol
Biochem Parasitol 1995;70:85-94.

Lally NC, Jenkins MC, Liddell S, Dubey JP. A dense granule protein
(NCDG1) from Neospora caninum. Mol Biochem Parasitol

1997;87:239-243.

_40_



Abstract

Molecular cloning of Clonorchis sisensis antigenic proteins

and serodiagnosis using recombinant antigens

Seobo Sim

Department of Medical Science
The Graduate School, Yonsei University

(Directed by Professor Tai—-Soon Yong)

Clonorchis sinensis adult worms obtained from the biliary tract of an
experimentally infected rabbit were suspended in RPMI including a
protease inhibitor cocktaill in order to obtain C  sinensis
excretory—secretory(ES) antigens. A C. sinensis cDNA library was
screened with immune rat sera which were immunized with the 21 kDa
protein of ES antigens and also screened with C. sinensis-infected
human sera. Two clones were isolated by using C. sinensis-infected
human sera. The cDNA insert of one clone contained a single open
reading frame(ORF) of 795 base pairs encoding for 265 amino acids
including 23 tandem repeats of 9 amino acids. Because glycine was a
major component in its content, the protein was named
GRCSP2(GenBank Accession number AF 461709). The cDNA insert of
the other contained a single ORF of 807 base pairs encoding for 269
amino acids including 22 tandem repeats of 10 amino acids. Because

proline was a major component in its content, the protein was named
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PRCSP(GenBank Accession number AF 461711). Four clones were
1solated by using the immune rat sera against 21 kDa protein of ES
antigens. The cDNA inserts of four clones were very similar and
contained a single ORF of 450 base pairs encoding 150 amino acids.
Using BLAST program, we could find significant similarity between the
cloned gene and a trematode myoglobin gene such as Paramphistomum
epiclitum, so the protein was named C. sinensis myoglobin(GenBank
Accession number AF 461710). Northern blotting was performed to
examine the expression of the cloned gene in C sinensis. When total
RNA from C sinensis was hybridized to the GRCSPZ gene, PRCSP
gene, and C. sinensis myoglobin gene, a single band of 1.05 kb, 1.05
kb, and 0.57 kb was detected respectively. The results of Southern blot
hybridization indicated that each cloned gene was present within the C
sinensis genome. Purified recombinant GRCSP2 and PRCSP showed
high sensitivity for serodiagnosis, 93.3% and 86.7%, respectively. But
the cross-reactivity of each recombinant protein was found against
paragonimiasis, metagonimiasis, ascariasis, and sparganosis patients’
sera. The rate of cross-reactivity using purified recombinant PRCSP

was more higher than that using purified recombinant GRSCP2.

Key Words : Clonorchis sinensis, cDNA library, excretory-secretory
antigen, repetitive sequence, myoglobin, recombinant

antigen, serodiagnosis
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