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Expression of Survivin in Human Colorectal Cancer Tissues

Ryung Ah Lee, M.D., Kwang-Ho Kim, M.D., Kang-Sup Shim, M.D.
Heasoo Koo, M.D." and Eung-Bum Park, M.D.

Departments of Surgery and 'Pathology, College of Medicine, Ewha Womans University, Seoul, Korea

Purpose: Survivin, the recently discovered apoptosis inhibitor of inhibitor of apoptosis (IAP) family is located in
chromosome 17q25. It is found only in fetal tissue and transformed tissue but is never found in normal adult tissue.
Several authors reported survivin expression in various cancer tissues, which suggested the role of survivin in cancer
development. This study intended to find the degree of survivin expression making use of RT-PCR technology and to
compare the expression pattern of survivin, caspase 3, and PARP. Methods: The cell lines known to have survivin
expression such as HL60, Daudi, THP1, and colon cancer cell lines such as COLO 201, WiDr and breast cancer cell
line ZR-75-1 were used for the positive control. For the negative control, normal colon tissues were included. The total
RNAs from the frozen tissue of 6 normal colon, 36 specimens of colorectal cancer, and cell lines were used in RT-PCR.
The 20 paraffin embedded tissues were used in immunohistochemical study in order to find out the degree of protein
expression of caspase 3 and PARP. Western blotting was conducted on same tissues for caspase 3 as usual manners.
Results: The survivin expression by RT-PCR techniques was found in the 22 cases (61.1%). As a result of the
immunohistochemical staining, 13 cases (65%) in caspase 3, 17 cases (85%) in PARP showed reduced staining. In western
blotting, 32 kDa inactive form of caspase 3 was expressed in 16 cases (80%), but the band of active split form was
not found. No significant relationship was found between survivin expression and clinicopathologic data of colorectal
carcinomas, and expression of caspase 3 and PARP. Conclusions: These result suggest that apoptosis mechanism is
depressed in colorectal cancer tissues and survivin plays a role in the inhibition of apoptosis of colorectal cancer. More
profound study could confirm the apoptosis mechanism in tumorigenesis. (JKSCP 2000;16:131 —138)
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Stolh. joksh Zhzke] A EE :;T—g PBS 5 mlz Al
31, trypsin-EDTA 2 mlZ %] 2]3}o] 15 ml tubeol]
5. 3,000 rpm, 4°ColA) 5% Ek A Reletel 4
Zae wela, 7] AEF pelled A F A
PBS 1 mlE Y& % Eppendorf tubeol] $7 YW 3,000
pmoll A 53 F2t A4 FElslo] AlEF pelletz A%
t}. Z+7he] pelletel] TRIzol® (Gibco-BRL, Co.) A]2k2- 1
ml @31, 4°CollA] 10% ol 82471 t}& chloroform
S 200 1% H7bslod vortexdh Fofl 14,000 rpmol|A]
1087 AR s gt A= 500 plE WA N2
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skl —20°CellA] F 105.7F ubhX] 30| 15,000 rpm
olA AAlEelste] AFAE AAsAt dolde
pelletel] 75% ethanolg 500 x1 Wol & AojF )2,
14,000 rpmol|A] 5E7F JAEe]sla S =2~
HA Ml 3 108 A5 4ol & 71=A]7]3 DEPC
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200 pl 7Fs}a 14,000 rpm, 4°CE oA 1087 JAIE
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isopropyl alcohol& E&F Y11 Lo 158 A% ulx3}
Z t}A] 14,000 rpmoll A 108 AE LA E-2]3}o] pellet
& #olela AZ=Ae AAs} 75% ethanolg 300
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of A Aelleh. 4 RNA Bepastel whet 3 pgd
Aekslo] template® AF£3}3 random primer 2 xl,
dNTP mixture 1 pgl, 5X PCR &394 3 41, 0.1M DTT
1 xl, RNase inhibitor 1.0 pxl¥ MMLV-reverse tran-
scriptase 0.1 p1& Wi & 41L& = 37°Col|lA] 60,
99°Col|A] 5% 53t REGAIZ] 3 4°CollA] uk-3-& B A A
71 cDNAE 4d9it}.

o|&l 7] edo]Z ¢cDNAX phenol : chloroform : isoamyl
alcohol 25 :24 : 1 £NME FaF Yol AAlst o] A
15,000 tpm, 4°Cell 4] 103 <k YA Relshe] J2olg
thA] Eppendorf tubeol] Wi E22] 99.9% ethanolS 4
o]4] —20°Col|A] 1057+ HAA Ak ¢hA] 15,000 rpm,
4°CollA] 10 &3t AR Eelste] 3L HelaL 70%
ethanol 2 2 #lo]& t}&, 15,000 rpm, 4°Col|A] 105 =
Qb AAlEElste] o1 pellets A-ZollA Myl Fof 3%
FTHT 20 plg Hol 59 ¥ 4°Col] EAs}3ict.
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cDNAL 3 ;g2 AL5}913 10X PCR 90 2.5 4,
dNTP =3+ 2 plE AH&shar, AdAls AREHH o
WS 7247 10 pmol¥ A2}t Takaraile] taq
polymeraseE 0.1 x1 (5 units/ x1)® *7}8}9 3 thermal
cycler (MJ Biomedica Co.)E A-gslo] ZZ3}9ic). n)
AT Baactinol] gF AUAE AlAsle] AsiFd
HARES Tk o HA AJdE AsliFtaant
& A3} odojAl AEE 6% loading dyeE 7bslo] 2%
agarose geloll4] 50 V& A 7]d53F & Ethidium Bro-
mide 2 FAsLct. o2& AL FAT|slolA wl &
=elsgiet.

(2) Eﬂx?ﬂi}%l- OdAH - 1 o:l_;‘a_z,]iq.ﬁl- o:!x_q% 7]%0}]

=

[ =N | =
&R S e R spekal Eojzz o] gHET} 7}

4

Table 1. Primer sequences for RT-PCR amplification

Product
mRNA  size Primer sequences 5°-3’
(bp)
B-actin 154 ACTGTGTCTGGCGTACAGGT
TCATCACCATTGGCAATGAG

Survivin 445
GGGAATTCATGGGTGCCCCGACGTTGCC
CTCTCGAGTCAATCCATGGCAGCCAGCT
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oY 2009 A =4S e r AAEg
84|+ anti-CPP32, anti-PARP (Santa Cruz Biotechno-
logy, Iney& A-&3hglch. shebal EHZHS 4 um F7
2 wpgela felgete| = 9ol 2 F xyleneo ® &
gte}ulakek oL 0.3% H,0, SN o2 A7k4sbslgich
10 * M sodium citrate bufferol] Y- | pressure cooker
ol A7 &<t FaAk7b Asla PBSE AlX it
1:2002.2 3|43k XA E woliL 4°CollA] A%
E vke A7l & A1Fel9ic). Biotylated anti-mouse im-
munoglobulind} streptaviding 2ol 4] 3087 HF-&-A|
71 & upAto g HbAS 93] AEC (Alkaline phos-
phatase Enzyme Conjugates)® S3slal slulEAgl o
B iz e AAEeeh A3k Ao g whay JLe)
7 AAe] 5% ol AeE FHoT BT 1
olstel A9E 4oz WAL

3) HAEH AS(Western immunoblotting): ™ o =%
syet Qlalg AASIR WA 2090 2ol v
S FE3slo] o F 200 mgSE 4°C2] 1 ml lysis buffer
(20 mM Tris-HC1 pH 7.4, 1% Triton X-100, 1 mM
DTT, 1 mM EDTA, 1 mM EGTA, 1 mM PMSF, 150
mM NaC)E 27}2k t}-&-, 4°C, 15,000 rpmol]A] 108-7F
A4 Zelskar &5 4& eppendorf tubeell Fzivh.
q geke BCA g ol &jsleh. A7tel Az m e
0 e | a1 1 gl HESF ek A7) 9
ZA] gkulZ A g3 5% gel loading sample buffer (1 M
Tris-HCI pH 8.0, 10% SDS, 200 mM DTT, 50% su-
crose, 10 mM EDTA, 0.1% bromophenol blue, 5% 2-mer-
captoethanol) & A &9 1/5W]& Wi 5E E<Ql 100°Co|
A T F geold A3 kS, ALelA 15000 pmo
2537 A4tk o] AlEE 10% SDS geloll4]
2A17F B A7) 4E3 ¥ ol AL ANE
(methanol 450 ml, DW 100 ml, acetic acid 450 ml,
commassie brilliant blue R-250 5 g/I)& gelo] A2
D AEFe Hrlste] 308 EQF AAEE Fofl 2 E
9} M (methanol 450 ml, W 100 ml, acetic acid 450
mi/e2 oje] W uhio] ST o gl
o] W& ik ohE F2 FFEAE 913l mini-
protein transfer kit (Bio-rad)& A}-£3}¢ NC (nitrocellu-
lose) membrane .2 A3t ch AA-EMNL 1 19 Tris
3 g, glycine 14.4 g, 20% methanol-& Y1 ZHE o™,
4°C, 100 VoIl 1417+ <k Saehlet.

AAE NC membrane-g TTBS (1x TBS, 0.3%
Tween 20002 HojF kg 5% FAHR7F £33
TTBSel| 4] 247k 53 ubg-& BAAZh TTBSE 5%
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o 1314 63] A3 Fo] 12 anti-CPP32 3x¢}
anti-PARP 34|12 1 : 20022 3] A3le] Wi 147 &
S WSART thA SEel 1814 63 AH Fol
horseradish phosphatase7} A% 23} 34415 1 : 10,000
o8 Y3 1A7F Ft vHEAIZ T thA] TTBSE Soll
134 63] & A& 3 t}-2, ECL (Enhanced ChemilLumi-
nescence) $HS 1: 18 & 4]o]4 NC membrane$]ol|
FolA A7 HAelA XA FFe 33 o
e A7 E A4t

@) EH 2AM: A AL Chi-square testZ 713}

Table 2. Clinicopathologic characteristics according to
survivin expression (n=36)

Survivin
Clinical expression
parameters Number by I;{T-PCR p value
n (%)
Age
<60 16 8 (50) 0.22
>61 20 14 (70)
Sex
M 19 12 (63.2) 0.78
F 17 10 (58.8)
Dukes’ stage
A 3 2 (66.7) 0.75
B 19 13 (68.4)
C 12 6 (50)
D 2 1 (50)
Differentiation
WD 10 8 (80) 0.55
MD 22 12 (54.5)
PD 2 1 (50)
Mucinous 2 1 (50)
LN metastasis
positive 19 13 (68.4) 0.34
negative 17 9 (52.9)
Tumor size
<5 cm 21 13 (61.9) 0.90
>5 cm 15 9 (60)
Tumor location
Right colon 9 6 (66.7) 0.71
Transverse colon 4 2 (50)
Sigmoid colon 4 2 (50)
Rectum 21 13 (61.9)

WD = well differentiated tumor; MD = moderately well
differentiated tumor; PD = poorly differentiated tumor.
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Fig. 1. RT-PCR results of survivin. The bands of survivin
were found in 22 cases (61.1%) among the 36
colorectal cancers. In cases of caspase 3, bands
were found in 27 cases (75%). P = positive
control; N = negative control.
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Table 3. Correlations of survivin, caspase 3 and PARP

(n=20)
Survivin expression (n)
p value
Positive Negative
Caspase 3 (IHC¥*) 0.63
Positive 6
Negative 10 3
PARP' (IHO) 0.35
Positive 3 0
Negative 13 4
Caspase 3 (western blotting) 0.26
Over-expression 12 4
No over-expression 4 0

*JHC = immunohistochemical reaction; 'PARP = poly
(ADP-ribose)yl polymerase.

Fig. 2. Immunohistochemistry of caspase 3 and PARP in
normal and cancerous colonic epithelium. A, Nor-
mal colonic mucosa with positive reaction to cas-
pase 3 in cytoplasm; B, Moderately well differ-
entiated adenocarcinoma showing negative react-
ion to caspase 3; C, Adenocarcinoma showing de-
creased positive reaction to PARP in nucleus.

IN

i

Fig. 3. Western immunoblotting of caspase 3. The bands
of caspase 3 at 32 kDa. Inactive form of caspase
3 are over-expressed in cancer tissues relative to
normal tissues, but active split form were not
found neither in the cancer nor normal tissues.

Zol| A& WiDr, THP1, ZR-75-1, HL60o}| 4] ] & %}9
g T AN $A izl A A 23l A= 60l
% 4dllol|lA] caspase 39| W& Fleqch At =3
o] 7§ 2741(75%)N A W& A8 o} surviving]
Welekdnt AR RS slddch W =A 33t
A A A4 AR 2Hol A= AlxAe| FAdelx
(Fig. 2A) tzF A= FAREEo] A3 FHas o
Ebskeh(Fig. 2B). A4 AAIRE 2040 5 1341(65%)°1
A kAol Zhaw]o] vtelkom o] AL surviving
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Ros U g AUk o]z Aie ¢FollA cas-
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zA oA Wb e ulsle ol ¢Eell cas-
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