CECE R

1 =1 =12 = 1 1 =1 = 1 = 3
49! F29 . 1529 gay' - QA - 093! AFY - A
Hel4' - A}

Characterization of a Monoclonal Antibody Specific to
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ABSTRACT

Background: A human orthologue of mouse S100A6-binding protein (CacyBP), Siah-
l-interacting protein (SIP) had been shown to be a component of novel ubiquitinylation
pathway regulating B-catenin degradation. The role of the protein seems to be important
in cell proliferation and cancer evolution but the expression pattern of SIP in actively
dividing cancer tissues has not been known. For the elucidation of the role of SIP protein
in carcinogenesis, it is essential to produce monoclonal antibodies specific to the protein.
Methods: cDNA sequence coding for ORF region of human SIP gene was amplified
and cloned into an expression vector to produce His-tag fusion protein. Recombinant
SIP protein and monoclonal antibody to the protein were produced. The N-terminal
specificity of anti-SIP monoclonal antibody was conformed by immunoblot analysis and
enzyme linked immunosorbent assay (ELISA). To study the relation between SIP and
colon carcinogenesis, the presence of SIP protein in colon carcinoma tissues was
visualized by immunostaining using the monoclonal antibody produced in this study.
Results: His-tag-SIP (NSIP) recombinant protein was produced and purified. A mono-
clonal antibody (Korea patent pending; #2003-45296) to the protein was produced and
employed to analyze the expression pattern of SIP in colon carcinoma tissues.
Conclusion: The data suggested that anti-SIP monoclonal antibody produced here was
valuable for the diagnosis of colon carcinoma and elucidation of the mechanism of colon
carcinogenesis. (Immune Network 2004;4(1):23-30)
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malian homologue of Drosophia Sina)®} 2 3t dl=
AE2AN A5 HAEATHD). o] @i dL 7|0
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M) 1231 E6 (1 mM)E A3l k8 oz Az
g EdS 53 F 4 A 4S5 12% SDS-
PAGE A S AHE-3l A7195A1A AAE FHE &
o1ttt 12% SDS-PAGEES o] &3] E43 A
NSIP & 2 e oF 10 kDa, 1231 CSIP @} A& oF
1 kDa¥] #A&S 713 Aoz RIFHAT A
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T AF ] 7 F9 HoA LT BE Fol o
(eye bleeding) A 2] & 7}= ELISA (enzyme-linked
immunosorbant assay) W o2 A3, A EXFF
ARS AAEH7] 3 WA 49 Aol ohA] 0.85%2] A
NOi/“oﬂ l-_o] 20ng-4 NSIP Q@g ‘3-14-4 H71—oﬂ
FAFet] AF o] WS w7 A Al Z 8ol A
L2 AFAE FHlsA T
ME &3 A9std AFE o H E(ether) = v Al
71 & H]Z(spleen) S & E3}o] Z & A 7(tissue ho-
mogenizer) 2 # Al 32§ Th5 RPMI 1640 B} A & ©]
&3t AgdaS e HAAEE 15 ml D4R
I oA dAEestaen FE5 Al HS #18) ol
AAS 23] WESIAT. A EZF o] B A Hparent
cel) ZE NS-1 5% A X &8 2 FOX-NY A £
(ATCC, CRL-1732)E 5x10°ml A& ¥EE &4
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S}-3l= RPMI 1640 vl X o] A vl 3o B A E
= RPMI 1640 8} A & o] &3t F =& A H 3t th
A Zo} A EE 71710 ml2] RPMI 1640 Hj
Ao AEA J T AR FEE AR5t HFTH L
Z A ZE 100, EAZE 10747} HE2 F &
gdE 50 ml«l AAEYG T oA 42 o5 oA
AAEYst AAAAT JAHE AEXES &7
S =Z JHRA FEHA BT A, 37°CA A 1&3E
A F 45% PEG (polyethylene glycol)®} 5% DMSO
(dimethyl sulfoxide)E &3+ 1 ml2] PBSE 1&3H
A A Jdol 7hek o ¢F 133 JHRAl EE] F
Atk 1 % i k& ] ARPMI 1640) 9 mlE 3&7to]
A 3] H7rsta, oA 7}3371] BEo0] FuA A
A3] v & Hl A(RPMI 1640)2 3 7}35}o] & Ehed o
&2 o] 50 mI7} HEF 24 o] dgAS o
Al AAEYS & AE IHd=ES 10% FBSE X3
28 HIAHAT ¥l ADE o] &3l AMEFE7}F 12x
10°ml7} F =2 thA] A7) 31, 96-well microtiter-
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Az Gl g Fdovk SolFom wge g9
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sto] M| E plate A FEAIZ - 9-31A] b2
S PBS-Tween 20 S M o2 A 23l A ALY
t}. o] plateol] § A E ] v F NS Zwelld 5004
7Vvstar 1A ZF F<F ¥k8-A171 & PBS-Tween 20 £ Y
o2 FE3] AlFste] REgetA 2 v FAS A A
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stal o} 7)o dieA de BF gGE A8t &
A 2} HRP (horseradish peroxidase, Sigma)2] &34 &
7kste] Ao A 1A3F FQF WHgAIZl v PBS-
Tween 20 §H 02 F73] Al H 3t th Al o] £
Zy7+ 9] wellol HRP2] 7] -8 9l (o-phenylenediamine,
OPD)E& ¥ o BH-A1Z] 5 w34 =5 ELISA =7
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&3ote] S fFEATE

SUFE A PFT 2F A HYxZ 53}
A4, SIP T o] W S BY] g " x5
st Ao mA A A YdElE &8 3MicroProbe
detection system (Fisher Co.)2 ©]-8 3} avidin-biotin-
immunoperoxidase complex (ABC) o2 4 A3}4th

oAl FstiLe] 9% F&ud W stadel A
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B3 A E 7199 QA gt e 20 o] A
2R F =& WA X338 A4S 95t 10%
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Frel&gtol= 9o 2171 F xylene/histoclear &3}
A GF &R 77 gupetAy F-AHSs AT
7] AHEE pH 7.6 Tris Aoz M3 T 3%
Frkshpao] 3E7F ZEAA WA #H S A oA
28-S AAAZ F Tris Aoz A 2 G o
FHOF 5E7F ZEAIA HI5olH Tl AgS A}
Atk 43 FAZE 1% LI H SR To] £
1= pH 7.49] YA}&HA] 5]4 Aol 1:200 HIE&=E 3]
FSIPY T3t U EFE A E ALE-5he] 40°Col A
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FAAZ] 3 Tris S5 H 02 A H3}AL streptavi-
din-HRP-& ¢ (Immunotech Co.)S 40°Coll A 10& =<t
A 23t Tirs $5H 02 A # 3}l HRPO] 7|4 &
o Ql 3-amino-9-ethyl carbazole (AEC)ZE WA A|71 &
10% Meyer’s hematoxylin®. 2 W2 A3}al A gk
T Edol=E T F 2 dAvjFem Qs
o AU EToZE dA3A| g4l anti-mouse IgG 2
QA sHolew o g3
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SIP A =3 Ao uty 2 FA, SIp Gy AL
o|Ho 7 Al HdYFE A ¥ 25 A4
FHFAEFE Ax37] A5, 4 SIP 74
gr3AT. SIP 3= FA Y ofn =gt AES
o] &3t FAZFAY FRAFTEH Wl 93] A=
3 gz Asto] yhEdhd B AP A= Gen-
Bankol] 52} ¥ SIP (5E2W 35, NM-014412)2] f A A}
MEE o] &3t AT Tl FS AT YA
H AT g g gojg £ 2 HAE {3 3l
284 £47} 2% % His-tag-SIP2] e & FEHA| A
His-tagol] o3t X138} = Zv}E 12 3J(NTA-agarose,
Quiagen)E ©]-&3t &olstA HAE F+ UA=F A
AstAch AT 248 FFEZHE YA His-
tag-SIP= 7] 5S 3+ $ Coomassie blue &2 S =
gRlst A7}, SIPY ofv| = T B9 1~6087HA]
o] o}m| = AkS ¥ F}E}E His-tag-NSIPE F 10 kDa o)
A, 71284 g 151~2288 ofn|x=4kS
¥ &3} His-tag-CSIP= <F 16 kDa2] EAFE 714
I ASS A3 th(Fig. 1).
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Figure 1. Production of SIP recombinant proteins. cDNA
fragments of N-terminal (amino acid 1-60) and C-terminal (amino
acid 151~228) of SIP were subcloned into pET28a plasmid
vector and named as pET28a-NSIP for a vector containing
N-terminal sequence and pET28a-CSIP for the one containing
C-terminal. Fach vector was transformed into E. c/i (BL21, A
DE3) and transformed cells were treated with 1 mM IPTG to
induce the production of the recombinant proteins. Cell lysates
of the treated cells were loaded onto 12% SDS-PAGE gel,
runned and stained with Coomassie blue. Lane 1 and 2 were
lysates of pET28a-NSIP transformants, lane 3 and 4 were lysates
of control pET28a transformants, and lane 5 and 6 were lysates
of pET28a-CSIP transformants. Lane 2, 4, and 6 were the lysates
of transformed cells treated with 1 mM IPTG for 3 h. Location
of NSIP and CSIP were marked by arrows. Lane M was size
markers.
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mM IPTGE FHTHS F=3 MEZXHS NTA-
agaroseS ©]-& 3} affinity column® 2 A A|3l= 74
M= o8 % 8] 9 immidazole©] T 3]
S AEI-E6)S TAH 02 AME-3EH L, 7t @Al <] 3
85 SDS-PAGEZ <13} thFig. 2A). A3} o
= NSIP @ &2 E2 3]4-8 Aol 18]a1 CSIP T
A2 E3-B59 3|48 dd a8402 §EFHASES
& 4 9Tl Electro-elution HHH ©. 2 =% NSIPS}
CSIP9] <%+ SDS-PAGEZ 2213} 3 UHFig. 2B).
SIP D Ao i3 LIS E FA 9 A= Z kg
EolA. E A A ALk ZAE NSIP @ A8 A
FHel Wostel ddEFE FAE AiEe FFAE
FE Adsta #4317] 9Is 714 ELISA HH < g
o2 ALg3tATh AF o] "I S =o)7] g F
o,

—

2~¥] FAHKbooster injection)= NSIPS} B3 B 2
Y, FIAS TFo= 4ol AF Y F74d 330 A
FAFsE A o

NSIPE Wqstd AFEHE A& HFHsto 3
A A7E SAHsIR o™ FA FAdo] FlHE A
o HIFA XS} MEFT BMEIE MXE FE 7|53}
o 10: 19 BHIEE T8 AZgES AR o5
i -8 Hl |, RPMI 16402 7hste] S Az k. &9
B AEES A8 e HAT Ao §7 WF F &
A EZFE] Aol BEs] FRAEH= AlHA Wi g

Figure 2. Purification of SIP recombinant proteins. His-tag-SIP recombinant proteins were purified by NTA-agarose affinity column and
analyzed by 12% SDS-PAGE gel. pET28a-NSIP or pET28a-CSIP transformed cells were treated with 1 mM IPTG for 3 h and recombinant
proteins were purified using the NTA- Agarose affinity column. The proteins were eluted stepwise from the column by buffers containing
various concentrations of immidazole (E1-E6). Each elution product was loaded and separated on PAGE gel (A). Locations of purified
recombinant NSIP, upper panel, and CSIP, lower panel, were marked by arrows. The proteins were eluted and concentrated by electro-elution
method and loaded on 12% SDS-PAGE again to confirm the putity (B). Lane M was size markers.
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Figure 3. Characterization of
monoclonal antibody (mAb) speci-
fic to SIP recombinant protein.
Titration curve of anti-SIP mAb
was determined by ELISA method.
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Figure 4. Binding specificity of the anti-SIP mAb. The anti-SIP
mAb did not show any reactivity with His-tag-CSIP and His-
tag-IL-5 proteins. It only reacted with His-tag-NSIP recombinant
protein containing N-terminal region of SIP. Each micro- titer
plate well was coated with a relevant recombinant protein and
reacted with diluted culture supernatant of SIP60 IG3 hybridoma
cells.
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Figure 5. Binding specificity of the anti-SIP mAb determined by Western bolt analysis. Recombinant NSIP and CSIP were detected
by T7-tag antibody (Novagen) which could recognize proteins marked by His-tag but only NSIP was detected by the antibody produced
by SIP60 IG3 hybridoma (A). The reactivity of the antibody to SIP native protein of 30 kDa produced in the cells of HepG2, Hep3B
and Chang was also confirmed (B). His-tag-SI00A6 was used as negative control.

Figure 6. Expression of SIP in human colon carcinoma tissues.
RT-PCR method was employed to reveal the comparative
expression levels of SIP mRNA in 29 normal and colorectal
carcinoma tissue samples. The expression level of reference gene
(GAPDH) was also determined to compensate the variation in
the amount of loaded RNAs from each sample. N; normal tissue,
C; colon carcinoma tissue, numeric; patient number.
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Figure 7. Expression of SIP in human colon carcinoma immu-
nohistochemical staining using monoclonal antibody to SIP pro-
duced in this study. The positive immunoreactivity of SIP was
revealed in the cytoplasm of cancer when compared to adjacent
normal cells. NC; normal colon, S; sttoma, CC; colon cancer.
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