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Abstract

AIM: To prepare human ropporin (a novel
cancer/ testis antigen) recombinant protein using
a prokaryotic expression system and generate its
rabbit polyclonal antisera.

METHODS: The full-length cDNA of the human
ropporin gene was subcloned into the pQE30
vector and transformed into competent Esch-
erichia coli (E.coli) J]M109 cells. After transformed
E.coli was induced using IPTG (isopropyl p-D-
1-thiogalactopyranoside), human recombinant

ropporin protein was extracted, purified by
Nickel sepharose affinity chromatography, and
verified by sodium dodecyl sulfate-polyacryl-
amide gel electrophoresis (SDS-PAGE). Rabbits
were immunized with the purified protein to
prepare antisera. The specificity of antisera was
determined by Western blot.

RESULTS: SDS-PAGE analysis showed that a
protein with similar molecular weight to mouse
popporin protein was purified from transformed
E.coli. Western blot using anti-His tag monoclo-
nal antibody showed that the prepared protein
contained a His-tag. Polyclonal antisera were
successfully generated by immunization of rab-
bits with human recombinant ropporin protein.
The titers of antisera were more than 1 : 512 000.
Western blot analysis confirmed the specificity
of the antisera obtained.

CONCLUSION: Human recombinant ropporin
protein was successfully prepared using a pro-
karyotic expression system, and its rabbit poly-
clonal antisera were also successfully generated.
The antisera obtained can be used to detect the
expression of ropporin protein in various types
of tumors and investigate its role in malignant
processes.
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5 A 49 pQE30-Ropporin it 1 354L K i
HH G, EIPTGH F T £k Fo b ALIT 2 40 2d
21 RE5 A Ropporink & —# 69 %& & Ji, A
A H 9% 34 )E, Western blothenl B %%
6 LA BTG 95 Rk, ) &0 b i 2
>1 : 512000, %% G LA & AT

it AR RKMATHA R AL ZARRA T4
T ARopporinE 4% &G, R IH & T A
Ropporin % 3¢ 44k,
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TP RAE MR RIS A2 B V2 RV MR -5 AL
PUJ5 (cancer-testis antigen, CTA)/& N KIA T
A A0 T 0 e e 2 2T AN 2 T H A I A2
(R . T AT AT v R A i 1 AR S
WA A2 R G v T 1A BRAELRE 251, Ropporin
TR R R IA TR FHEB I B T, AR
3 T A 1 S N LR B BT R IR ST R
PR opporinfE Ly 7 40 3% 1 e & — Fiogr
CTAP. (EAth & 75 2RI T T Ad 2R 7R S v iy, LA
Al 5 e S AR ) R 2 TR SR R, HH
[ A A0 A WLHRTE . ASHIF SR K A R R 4
J# 13 1 Ropporin B 41 £ 11, Jf L i il %%
Py, AR T-HE— D 5 Ropporintt 25 A &
oh R 1 KT S R At A IR A S A 4 o
1T A AR .
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1.1 ## pGADT7-Ropporin/Fiki. pQE30% 1A
IM109 4 A ZARAF. B HIORIDN AR 71 &
Y F 52 E QiagenA A, T HifBamH 1 FHind
T4 19 5 [E Promega 2y 7). PCR 5|4 35 [H Sigma
N A RopporinE 4] 5 A A H AKyoto X
222 P22 2 Shuh Narumiya 21,

12 7 ik

1.2.1 pQE30-Ropporin® LR &89 #3E: LIPCR
HpGADT7-Ropporinithi 114 H{Ropporin4 K
cDNA B, Mo mlin tBamH 1 FHin dITE
I 15, Ropporin 5'514): 5'-GCG AAT TCA TGG
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CTC AGA CAG ATA AGC-3"; 3'51#): 5'-ATG
GAT CCG TTA CTC CAG CCA AAC CCT G-3'.
10 g/LEmi g HLik, R Ropporin H ¥ 1 Bt
A pQE30L &4k, [~ #){E T4 DNA
TR R N IR, R Z S E.coli
IMI109 R AR (CaCLiZE I 45), WA T ad R %%
100 mg/LINLBEFR I, T37°CHigeid i, #k
BV Y e ok, HBamH 1 FHin IV EG)
B e S BH R TR M T IE 5.

1.2.2 ARopporinZ & & 69 F &k BE
U5 IERIE pQE30-Ropporin i #% £ ik 3 AR 1Y
IMI09BHRN T 2d Wi R IMLBAR BT IR AL,
HALpQE30MI A B A X . 555 2 A 4 = 0.6. 43
SINTPTGAEFL 24 BE X 30, 0.5. 1 mmol/L,
1E37°C TR, K5 S W E TUK 1S min,
10 000 g 250030 s, WADTVE, LL0.1 mol/L Tris-
CL(pH6.8)&7%, F IS AFA2 X SDS A&
W, A3 min/5 B0 BTG, FEALL12% SDS-
PAGEMLYK, % i seif e (oW 42, AL )
— R Rk SE B R EPVDFIE, 3% BSAEL A,
DLt el His 5 ve B B4k — e, BpioRlgGA —
$t, Western bloth ] ARopporin #4184 .

1.2.3 ARopporin® 8% & &9 K 2 #]&: H2 LY
LB FREE T37°CHIFR, 16 BMIR EA 0, [HZ10.5
I, IMAIPTGZRZE A1 mmol/L, 37°C 4k4:
974 hOGR B, Rk i EVRRB3 U, LL0.1
mol/L (¥ Tris-CLZE 1 (pH7.6) T i 4, 68 75 B e
WA, B0, 2 AR UTE R B3, SDS-PAGENK
OYHT, RILEG R CIEDUE . DU ER T %6
mol/LJK F [ Tris-HCLZ M, A RUZHT
gl A FAL A, AT A AR e Ak H
WE, SDS-PAGE/ M T 8 (141 .

1.2.4 #ARopporinfk fo ik 44 %) & Fo st HL{A
JiE4 kgl & BvE 42, enr3 dEERik
B it 3 85 0t 375 A1 g B . R S e B, s R
BV =T TR N 2 A2 mL& e R Ik
FIFLACHI AL BRI 19(0.5 g/L). 2 wkJE A1 mL
AN 5E 4 3 B A 7R FL A R Rl B 1 4l 3R AT 2 2
W, JiiRlaT. LG RE2 wkE = R 1k,
Fls . RSS2 A R 3G, B
G CR AR 2 ve BEBUPRELISAVE N 737 2L
W AF G SR (R 2K 1128 000) )5, FRAN
SRARE IR, NSRS 3 d, SR S Bk VA
i, B CrSCR L F 4k, HELIS AJ7 VAl
BT Y. -80°C ARAT 45 H.
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Ropporin =

1 SDS—-PAGEEER#EM ARopporinE4BEH. M: &[5
ﬁj\%il\/larker; 1: /\Ropporinﬁéﬁﬁr__{; 2: E_EL‘Ropporinizﬁ
B

ﬁ S Ropporin

2  Western blot4$7E ARopporin&E48ZEH. M: EHffY
F-EMarker; 1: fRRopporin E2H 2 [; 2: ARopporin EZHEE .

HH1TSDS-PAGEHIK 5 # % 22 PVDFJi, 3%
BSAH[H], ELAPLIILE A —Pu(l © 50004 R -3
M), BBTHleGoh —PL, Western blotha il Ja T
L7 PR AR S

2 R

2.1 my & ARopporinZ 0% & SDS-PAGE
VKB N 515 20 5 Bl R opporin 41 & (H AH X 43
TR E (D). DHisPUA I T Western
blotky I o, i+ 12 115 FlRopporin B 41 £
I HishRZE(K2). LLE 45 RRIR I Th i) %
7331 A\Ropporin F 2 55 .

2.2 M H & ARopporin % L EEHA FIHA
Ropporin 20 £ [ e e O, T 1Bl % 7 A
RopporinZ wiFEHiA. ELISARI B = fT AR
>1 1 512.000. Western blot /=il # M Hi A A
RopporinF 41 & [ H AR 1k, 5 i Ropporin
A8 A HATAE SR N(#13).

3L

HFCTAH A R e Jsi b, HaRIk A &
JERE S (IR L T R R B 4 i, oh 1R
RGN G fh G, AN 5IRR AN HoAh 1E 5 4R
(1) G928 S V), A A TA Ay A2 IR 928 VA 9 Y BTLARL
FOLAS. AT CAE 2 R R B40RFICTA,
FEMAGEL. NY-ESO-1F1SP174:>% {p S [H
CLAT 22 TR F FiiRg - 52 AL SR R A T e S 8 4897
(R4 97 75 EIF D ARLAERE A IR AT FE B BE, HIX
SR R AR U A N R R JU It RN,
5T P90 40 it T 3 5k % Al WL Al b e AL A P s g

= Ropporin

3 Western blot47E ARopporinB 2k, M: E[F
S T-EMarker, [T RIVEABAMSCHE; 1: BR opporin ERZHE [;
2: ANRopporinEZH & .

s, P EEHLE 2 — 2 MR bR RIS B A
AR 1) S SO . ANASAN [) B8 3 (%) Jie g B B 3R A
AN ), ) — S i A ) e it s
TEAE 22T, 28I PR AR IE T— N A
FR) 0 73 el 9o 20 M. X gl 5 SR 4 e 9 % X
R WA LA SR S5 350 o Ik 988 A oL 4 9 988 S Y,
MDA R A . R, 4R 2 1 e
U, FH RN TR P55 0 g 2k 2
FRIEZ A OC R, A BT A4 e P Rk 1
B, PRI i 2RI 5 R A ) 2R AT N
DA GBI, o 2% 45 e 1 Iifeg 2 1 B 22 1 95
AT S e 07, DLHE— D4R i e e 07 5R.

ARopporins—A~H2 124 TR 41 % ) a2
H, J& T Rho% %, HRophilingi &2 5GEA
554 PP N, Hgnd LR e A7 F3q21.1.
N5 B RopporintE (1547 & 4 FIYETE(94%), P
HA 4y A B e B 5T R IR
BAPE TR THI B LA 48, 7ERS Figshrh
B EAEH . fh 3 2R T AT R GG A
ZUP i ARIA T BN IEH 4128

BATTRT IS R I, Ropporingéih T2 Fffi
TZR G IR 40 M, HLAE I AR g R R T
I35 A RS BR opporinfy Mg GHUAA, ¥iH]
RopporinfE i KRS 7 PE e SOW. At 5+
PRI T 52 KA 2R g 4 2T AN R IA T Al
IEH AL, DA DA A o — o () IR - 52 ALt
JEBL R IR, A AE N JEUR M T A s
AP AFAEMRNAZKF [ R IE (HTNIT I, &5
HAR KA, o7 At A T b ] B2 — R
CTA.

H i, J¢FRopporin £ 4 Ihfe MW 3 2
Se b FAbAE RS 138 B ARG 1 A rp A O
W A LA TE e 40 LSS PR A ) 2 AT b b B A
PR, i deg 40 A R A AT T S A
B A0 Y LA v AR ABL P, i e 4 i o LIRS
TRAREIG R E PR R IR B (A RIS T I
N AL ) i R IE, IX LU KA B AE iR
20 (e A ) 2 AT D e A

RopporinZd #4540/ 24 512 )7 71 5 c AMPAK
H B A I (cAMP-dependent protein kinase,
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PKA) IT B 75 W A7 (R 1A 5 B [RUR . A2k
T, Ropporin 5AKAP11045 45, 4245 iz
EHE AR, & Bk sE PR i 45 & 5 T
SHEELR YA E Y. Ropporin R I 7T L
Rhophilinf23E A Ui [FPDZIk 45 5 1 5 Rho AAH H.
£, $#27~Ropporin ] it 5 RhoA 4 5 11 2 5 Rho
RsAINERs Bl o

Rho & ¥ K Ras[A] Y54 (ras homogenous,
Rho), J& T Rasiti 5% i 0. RhoZX IR bt 48 Kl
oy & A GTPEEIGVER N 18 H, R0 LT
By QM SR A, AMEE P JERIRIA TR
L2 SN EY) I s T R SRR
AW RRhofE 2 Fi Mg (R0 55 s . L e
RN L Y 5 ) (A2 Z8 RN e B RAE T B O,

H # 2% FRopporin I 5T KNI 2, [H R L
U — 2520 % 45 T4 iRopporinfx F1 1
% wilEPiK, Western blotizn H: 5 ARopporin
T EARAEAS RN, AH TG iR opporindit
A ) A, BRI T O0T At 1% 2 38 1% R e R 2 v A
Y2EAT T R I — P T AR
PQE30K Wbt 14 I 4% 1 22 48 i D il £ A alif,
T Ropporin B H [, JF A Gl D il 2% 2 il
. Western blotf il 7w, H I8 EAER, Hil%
(PR AT AR i R S . IO AT B TR AN
Y Ropporinfe % Fh e 241 23 v & 11 KT
EF YDy Ee, RSN T iR 1
PP IR YT BLE SEAR HLAl.

4 BEXW

1 Simpson AJ, Caballero OL, Jungbluth A, Chen YT,
Old LJ. Cancer/testis antigens, gametogenesis and
cancer. Nat Rev Cancer 2005; 5: 615-625

2 Scanlan MJ, Gure AO, Jungbluth AA, Old L], Chen
YT. Cancer/testis antigens: an expanding family
of targets for cancer immunotherapy. Immunol Rev
2002; 188: 22-32

3 Fujita A, Nakamura K, Kato T, Watanabe N,
Ishizaki T, Kimura K, Mizoguchi A, Narumiya
S. Ropporin, a sperm-specific binding protein of
rhophilin, that is localized in the fibrous sheath of

www. wjgnet.com

10

11

12

13

14

15

sperm flagella. | Cell Sci 2000; 113 (Pt 1): 103-112
Carr DW, Fujita A, Stentz CL, Liberty GA, Olson
GE, Narumiya S. Identification of sperm-specific
proteins that interact with A-kinase anchoring
proteins in a manner similar to the type II
regulatory subunit of PKA. | Biol Chem 2001; 276:
17332-17338

Li Z, Li W, Meklat F, Wang Z, Zhang ], Zhang Y,
Lim SH. A yeast two-hybrid system using Sp17
identified Ropporin as a novel cancer-testis antigen
in hematologic malignancies. Int | Cancer 2007; 121:
1507-1511

A, TR, TRkt 422 MAGE-ATTERE P
TR RS MEARIBEEER R A, R AR
2007; 15: 706-711

Zhang Y, Wang Z, Robinson WR, Lim SH. Combined
real time PCR and immunohistochemical evaluation
of sperm protein 17 as a cancer-testis antigen. Eur |
Haematol 2004; 73: 280-284

SETRE, TR, TR, S, e HAmiREA
SR bR/ S AU BURS S X-2RISS X -5 k. it 5
AR 2005; 13: 1667-1672

FRE, THE, iz, TR, eHE TnlRitERE
R/ S ALBURSSX-1 N Y-ESO-1 mRN AR FKT:
N AR A H v 2005; 13: 1673-1678

Newell AE, Fiedler SE, Ruan JM, Pan ], Wang PJ,
Deininger J, Corless CL, Carr DW. Protein kinase
A RII-like (R2D2) proteins exhibit differential
localization and AKAP interaction. Cell Motil
Cytoskeleton 2008; 65: 539-552

Fiedler SE, Bajpai M, Carr DW. Identification and
characterization of RHOA-interacting proteins in
bovine spermatozoa. Biol Reprod 2008; 78: 184-192
Xiao J, Chen HS. Biological functions of melanoma-
associated antigens. World | Gastroenterol 2004; 10:
1849-1853

Croft DR, Olson MF. Regulating the conversion
between rounded and elongated modes of cancer
cell movement. Cancer Cell 2008; 14: 349-351

Joshi B, Strugnell SS, Goetz JG, Kojic LD, Cox ME,
Griffith OL, Chan SK, Jones S], Leung SP, Masoudi
H, Leung S, Wiseman SM, Nabi IR. Phosphorylated
caveolin-1 regulates Rho/ROCK-dependent focal
adhesion dynamics and tumor cell migration and
invasion. Cancer Res 2008; 68: 8210-8220
Ordonez-Moréan P, Larriba MJ, Palmer HG, Valero
RA, Barbachano A, Dufiach M, de Herreros AG,
Villalobos C, Berciano MT, Lafarga M, Muifioz
A. RhoA-ROCK and p38MAPK-MSK1 mediate
vitamin D effects on gene expression, phenotype,
and Wnt pathway in colon cancer cells. | Cell Biol
2008; 183: 697-710

Bit BEFE w4 ATAF

[ TaRERERis

AR I H3#Ropporin
Tk a0 R M
KRB, AN
Ropporin® 21 %&
8, AL & it
ik, HE RN R
FFEL



