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o2 "ok TACC3 (transforming acidic coiled-coil 3)
gl o] Bish= MRS S5 AE £ES A
A7 paclitaxel®] 7] @A A& 7S AHE 5
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AL W} AE FA EAS Het] Ae et
A2 Hela AI¥EHPV-18)Z FBS (Gibco BRL, MD)
10%7} 27F¢ Dulbecco’s Modified Eagle’s Medium
(DMEM) #Al(Gibco BRL) frA18t3dE) 96-wellell 103
cells/mLo] ¥|%=% 8143 $of 37C<] 5% CO, 273
& 2719 wjdrollA S2AFT] Paclitaxel 7o &
=0, 10, 20, 40, 60, 80, 100 nM= 3¢ st vt - 50
o] MTT [3-(4, 5-dimethylthiazol-2-y1)-2, 5-diphenyl
tetrazolium bromide] (Sigma, St. Louis, MO)E wellol| %
7FstaL AXZE WREAIZ] 5 F]late] iR E 2hds] A
Aty vk AlES PBS buffer® A2 & 100 nl
9] DMSOE 7} welldl] %53} formazan©| 2 83|+

%5 319031, ELISA readerE ©]8-319] 550 nm 374
A cell viability & S43I5ic} tlzate] 3o oish
AR E%EE % survival 2 gHiksto] Aare] 52
$ 50% AT 4 = EE(ICH0 value) & 7102 3}
e,

A
B Al
=

2. FAIE BX(Flow cytometry)ol] o3k A|E F7]

1=
4]

Paclitaxel©] IC50 ke 20 nM %2 Hela Aol 3]
23k & A EZ A1) 100% ethanol® A3} 4
A7) 220°Cell RSQIT) B41S S8 B AlE
Z PBS buffer® 23] A&k 5 a‘ﬂ}« AES7F 104 cells/
mLEESE 243 AL 7918 #Hsle] 12,5 pg RNAse
7} 77l 5 mM EDTA (pH 8.0) 500 9} £&s}o] 4+
204 304 WRIEIITE HIE DNAS] S48 913l 100

w/mLe] Propidium Iodide (PI) (Sigma) 500 & &7}



Paclitaxel

o] GAIEIITE AIE F2715= FACSCalibur flow cytometer
(Becton Dickinson, Mountain View, CA)E AR} Al

7718 BAsg,

3. AlEe HejehA

Paclitaxel®l] ©]3F Hela A|3E2] Sejehs WslE
zk517] 913l 20 nM paclitaxel2 *] 2|3}l 48A17F T Al
X5 FA3%F 70% ethanol® 11743k t}2-, DAPI (4,
6'~diamidine~2'-phenylindole dihydrochloride) (Sigma) &
Aato] 2ke)al sl G Ard o Ao JeE
HaolT

4, @A A (Proteome analysis)

HelLa A|¥Z 100 mm disho|A 20 nM paclitaxel =
Aelgh 5 48417 Foll =73k lysis solution (7 M
urea, 2 M thiourea, 4% CHAPS [3-[(3-Cholamidopropyl)
dimethylammonio |- 1-propane—sulphonate |5 7}slod A3
£ 83Xt} 835l MPEE sonication AZ1 %, 12,000
rpmel A Al Eelete] e sk, AdE ¢o

oo 1=
2 E78te] 80T deep freezerell HsI3ITh

1) Rehydration of IPG gel strip

A 70 pg¥} rehydration solution (7 M urea, 2 M
thiourea, 4% CHAPS, 45 mM DTT, 0.5% IPG buffer, 400
mM Tris)= 42 ¥, IPG holder (Amersham Bioscience,
Arlington Heights, IL)oll AZZ loading3}al strip gel
(Amersham Bioscience) o] o} 2 kslA sl
mineral oil 2 §o] Ut} Rehydration 20 CllA 16

AR s,

2) Isoelectric focusing (IEF)

12} 171962 IPG strip= AF-3}aL, Ettan [PGphor
(Amersham Bioscience) o]-&3lo] Fe313ict. pH 3-11
(linear) 13 cm gel stripS AR&3}e] 100 V, 50 VH; 300
V, 150 VH; 600 V, 300 VH; 1,000 V, 500 VH; 3,000 V,
1,500 VI 7,000 V, 49, 000 VH= 20°CellA] 2813t

3) Equilibration
Isoelectric focusing®] £ %, strip= test tube® 7]
10 mL equilibration buffer I (50 mM Tris=Cl, 6 M urea,
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TACC3

30% glycerol, 2% SDS, 0.002% BPB, 1% DTT)dllA 10
i WA 3 bufferE A48}, equilibration buffer 1T
[50 mM Tris—Cl, 6 M urea, 30% glycerol, 2% SDS,
0.002% BPB, 2.5% IAA (iodoacetamide) |2 THA] 104 4k
S

4) SDS-PAGE
Equilibration®] £ IPG gel stripg SDS slab gelel 7]
9 Y31 05% agarose 84S overlaydlo] 10-15 mA/gel

2 4CoA A7]19% 3

5) Silver staining

A7199%0] L1t polyacrylamide gel2- fixing solution
(40% ethanol, 10% acetic acid)oll4] 1A]7}, sensitizing
solution (0.02% sodium thiosulfate)e|A] 13 WHEAIZ] 5
32 SHE 5wt 3H AlFe) Silver reaction
solution (0.2% silver nitrate, 0.04% formaldehyde)®ll 20
T AT F, 34 SRR 183 29 A,
developing solution (2% sodium carbonate, 0.02%
formaldehyde)oll ¥H-§-A17 T4 spoto] VFERF= A&
B stopping solution (50% ethanol, 12% acetic acid)
o g AS HAAIT

6) Image analysis

AMlo] Eit gel 55 GS-800 (BIO-RAD, Philadelphia,
PA) S & scandle] PDQuest (BIO-RAD)Z #4519 01,
919 AFE AAAS sl HAg Al W o) FHEE3

o

7) Protein identification

Silver staining@F gel& 3%} S5F= 10524 21 A%
3k & BA8laa) sk spots Aol 33 SR
acetonitrile (ACN) (Sigma) 1:1 (V)= 15 23] AlHs}
A}, &S AAS 5 100% acetonitrile &2l 5% 1k
SA1714L, 0.1 M NH,COs &-9el] 53 ] rehydration|
7t} &% 100% acetonitriles H7Fsto] 158 HHSA]
7131 8-S A3 £ vacuum centrifugeE ©]-8-5}]
gel& AZA A Ax% gelol 10 mM DTT/0.1 M
NH;COs& 93 56°CollA] 458 HHe-A17] 5 2ol 4]
55 mM iodoacetamide (TAA) (Sigma)/0.1 M NH,CO5 ¢
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3L o Fof| A 30% WHSAIT] TR
ok Gels 0.1 M NH,CO3 el A 51
2] 100% acetonitriles YL 154 ¥H3
3] BEESISITE GelS AIA$E $- vacuum centrifuge® 71
ZA)71AL trypsin digestion buffer (50 mM NH,COs, 5
CaCl, 125 ng/il trypsin}& Az]ate] 45 Aol ¥k
AZL F, 37CAlA 16417 WHgATA Tl s 7
AAA. 1 o 25 mM NH,COs7F 23Hd 50%
acetonitriles 93l 30 FAT7} 5% formic acidet
acetonitrile 1:1 (v/V)E ¥al 305 Wk T peptide S 5
312131 peptide % -89 vacuum centrifuge= $H13]
Az Trypsin w8foll 2Jako] Hoizl 7} peptidet=
ST, acetonitrile, trifluoroacetic acid (93:5:2 volume)2]
gollo]] -85} T solution phase nitrocellulose *Hell 2]}
o] 212519tk a-cyano-4-hydroxycinnamic acid (40 mg/
ml)<9} nitrocellulose solution (20 mg/ml) 2 2-propanol<:
2:1:12 42 % internal calibrations $18}¢] standard
solutiong sample¥} &7 w438 platedl] & 7133,
5% formic acide} T2 AlZeka MALDI-TOF mass
spectrometry (Voyager-DE STR, PerSeptive Biosystems,
Framingham, MA)= 2% gh& 2418150tk o]2A] Qo]
2 A g2 B3 & MS-FITS} ProFound®] B4 &=
T-= o]g3lo SWISS-PROTe]H NCBI databaseE o€
&lo] peptide mass fingerprinting®el] °Jsle] TES &
a3l

s

5. TACC39] #dl #4

1) Western blotting

Paclitaxel 2 2] HeLa MIXLE 5713}o] PBS buffer
2 AJA3F 2 RIPA buffer (0.1% SDS, 0.1% deoxycholic
acid, 2% NP-40, 150 mM NaCl, 2 mM EDTA, 2 mM
PMSF, 50 mM Tris-HCl, pH 7.4)= A3XE 83)|5}
Gl s FES00c gl g 2 30 pgo] o
& 8% SDS-PAGEE Al&3 $ ECL nitrocellulose
membrane (Amersham Bioscience)el] 90 Vo] #H¢to =
1A7F 5ot %At Transfer® membrane< blocking
solution (5% skimmed milk in 25 mM Tris-HC], pH 80,
125 mM NaCl, 0.1% Tween 20)2-% 1A]7} blocking 3
5, TBS-Tween 20 2802 AAslar 12} A= goat
anti-rabbit TACC3 (Santa Cruz Biotechnology, Santa Cruz,
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CAZE 1ARF HESAIZ] T TBS-Tween 2002 10 w7F
33] AJHsISitt 24 A= Goat anti-rabbit IgG (Santa
Cruz Biotechnology)& AH831o] 1417} HEG-A]713L TBS-
Tween 20 &9 02 1583k 33] A - ECL
Hyperfilm (Amersham Bioscience) ©.& =33} gels}
At} B-actin® WFLOE ARSI

TACC39] & g1l sl 2w 859k A+
9] HeLa (HPV-18), CaSki (HPV-16), C33A (HPV-
negative), SiHa (HPV-16) % Zt& & A= HCT 116
(colorectal cancer), MCF-7 (breast cancer), U20S
(osteosarcoma), OVCARS (ovarian cancer)$F 4 29
CRL-2510 (skin fibroblast)oll*] TACC3 &S western
blotting0.& 1k},

2) A FFas AHEH-HRT-PCR)

Paclitaxel = 2|3t HeLa A9} $k2fo] A4 2 =}
SAE-Y 24 A TACC3Y odS #418t7] 98t
o] RNeasy" Mini Kit (Qiagen, Hilden, Germany)< A}
43}o] RNAZ E2lei9it. 2% RNAZ Titan™ One
Tube RT-PCR system (Roche Diagnostics, Mannheim,
Germany)- ©]-8-8}4] TACC3 specific primer® S7A}
=g IS5 A|gJse] TACCS F-317ke] vhe R &
319tk GAPDH= A3 & RNAY] thgh A4 o
02 ARSI AE 2L AL IS 50T
oAl 30i7F AldYEI3IaL, Aol cDNAT 94 CollA] 30
% WA (denaturation), 56 Coll4] 30% Z3Hannealing),
68°CollA 137+ A Hextension)S 353]) WHEA|IZ] &
68CellA 737t % 414 (final extension) 3}t
PCR 4Fe-2 1.5% agarose gelolA] 50 V2 271%9%3]
ethidium bromide (EtBr) UV 3lollA s8I

N o,
=

(

[eZ] ko3
3 3

3) HAzA3}e} Al Immunohistochemical staining)
oF ZAol|A TACC3 HadS &l
af7] Sl WA stet dAs AAskSint st &
21S- 5 pm AH © 2 aminoprophyltriethoxysilane; APEAS
(Sigma)o] =X ¥ &epo]=o] FAA7]3L 60Tl 1
AZE B9t IS =91 2+ 100% xyleneol A 1083F
23] deparaffinization, 90%, 85%, 80%, 70%, 60%, 50%
ethanolZ 107t & HAS AX & SHRT=E A8}
At A B8-S ¢33k 1% zinc sulfate (Sigma)7}
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¥31 10 mM citrate buffer (pH 6.0)9] E8ol=E Y1

microwave oveng ©|-&3f] 5571 33] 7[dsI8ic) HiE

o]%] 3k uk-S- 2JA|517] 314 0.5% normal horse
serum (Vector laboratories, Burlingame, CA)S &3+
TBS (10 mM Tiis, 150 mM NaCl, pH 7.2)ol| 3057+ ==
ol| A HkSAJZT) 0.5% hydrogen peroxidase® 10 22
3}9] endogenous peroxidaseS A5kl & 33] A2}
t}. o]% 742 LSAB (labeled streptavidine biotin) kit
(DAKO, Carpinteria, CA)E ]85} AlaJaisitt. 158
7F normal goat serum< *2] & TACC3 (Santa Cruz
Biotechnology)el] 3l YA} A= 1:1000.% 3]A1a}o]
Ao A 1AIZE WESAIHTE TBSZ 10% 33 4123 &
22} 3HAI¢] horse biotinylated anti-rabbit IgG (DAKO)Z
1:500& 3)Aate] Ao A 30+ RES-AIZITE TBSE 3
3] A28t < peroxidase—conjugated streptavidin (1:500 in
TBS, DAKO)#} 20l 4] 30 434171 - TBSZ A%
3+ 3 ARC (amino—ethyl-carbazole) 2 10-20% A7
t}. TBS= 33] A23t & Mayer's hematoxylin®2. thz
AABIAL crystal mountE AHES] B8 3 AT

o

6. TACC3 RNAi (RNA interference)
1) TACC3 siRNA Az
TACC3 siRNA oligonucleotide 9} thz43-8 $]3t
TACC3 scrambled siRNA oligonucleotide S tha3} 74|
281t (Invitrogen, Carlsbad, CA).
TACC3 siRNA
Sense: 5 -GCCCAGGAAGUUCUGAGAACCAAAU-3’
Anti-sense: 5 -AUUUGGUUCUCAGAACUUCCUGGG
C-3
TACC3 Scrambled siRNA:
Sense: 5'-GCCAGGUGAUCUGAGCAAACCAAAU-3
Anti-sense: 5~AUUUGGUUUGCUCAGAUCACCUGC-
gy

2) TACC3 siRNA transfection, 44} 2 il vkg]
A
Hela Al¥E transfection @29l 30-50% confluence”}
5= 6 well plateel] €1, 10% FBS7} 23k DMEM
Hj el Al 24A17F B FAIZIE. o] OPTI-MEM

233

TACC3

(Gibcol BRL) jeFH o & wA3t 3= ipofectamine 2000
(Invitrogen)2- ©]-85k] TACC3 siRNAS} control sIRNA
£ HelLa A3 transfectionAZth 4417F - 10% FBS
7} 331 DVMEM gkl o2 wAgh 3 AlzF RO, 12,
24, 36, 48, 60, 72 2 AEE 473}tk TACC3
SIRNAS} control SIRNAE transfectiongt HeLa A3Zoll A
RNAS} thilld-S 22510] RT-PCR, western blot2 573}
f3ict.

3) TACC3 siRNA®| 9]t M3E 4] 2l A7) 24
TACC3 siRNA®l| o5k A% 52|, Fej W} 5 A
Y7 BA4S 98ke] HeLa Al ¥ol 100 pM 5E2
TACC3 siRNAE Ag]skar A1ZFHE(0, 12, 24, 36, 48, 60,
72 = MTT assayg T3ato] Alx2e] 524 s
Zaelom, M) 5715 #A5k7] 918l FACS #4&
FaPaioint % AF 02 control sSiRNAES ARSIt

4) M9 E3EM (Immunofluorescence analysis)

Paclitaxel¥} TACC3 siRNA®] ¢]&F TACCS, a- &
y— tubulin®] Ws}E #FstaA} HAHFEA S A8
31t} Chamber slidedl] 104702] Hela A %2 &5 &
oF vijFate] F-2kA)7]aL 20 nM9] paclitaxel#H 100 pM
TACC3 siRNAE 717t A 2] gt A9} paclitaxelS A2
A &2 A ¥} control sIRNAS A28 A ¥= 48
A7 wljoksl Bol] 4% paraformaldehyde® slideol] 1174
33tk 0.1% Triton X-1000] £ PBS buffer=
permeabilizationA] 7] §, 3% BSAZ blockingd}3ith.
12} A & goat anti-rabbit TACC3 (Santa Cruz
Biotechnology), DMIA anti-—tubulin (, GTU-88 anti-y-
tubulin (Sigma)S 1:5020.% 8433510 4TCol|A] 12A17F uF
SAFAL, 24} 2= FITC-conjugated anti-mouse 1gG
(Sigma)E 1:1000& 3]4sto] AollAf 1AIZF ¥haAX1
% 515k Confocal Multiphoton Microscopy System

T

(Bio-RAD) 2.2 #-A5}9it},

2

7}

1. Paclitaxelo] o]8t A& A4 A9} apoptosis +r

s
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F|g. 1. Inhibition of cell growth and induction of

apoptosis in Hela cells by paclitaxel treatment. (A)
MTT assays. Following overnight seeding, cells were
treated with various concentration of paclitaxel (0, 10,
20, 40, 60, 80 and 100 nM) for various lengths of time.
Dose- and time-dependent anti-proliferative effect of
paclitaxel on growth of cervical carcinoma cells was
measured by MTT assay. (B) FACS analysis. Cells were
treated with 20 nM of paclitaxel and then cells were
fixed in ethanol and stained with propidium iodide, as
described in Materials and Methods. Cell-cycle analysis
was performed by flow cytometry utilizihg a
commercially available software program. (C) DAPI
stain. Cells were treated with 20 nM paclitaxel and
stained with DAPI. Apoptotic cells rounded up, and the
inset shows DAPI-stained condensed chromatin in
clear focus (arrow). Stained nuclei were visualized
under a fluorescence microscope %200).
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HeLa A|3ol| paclitaxel S 5% H2 Foisfe] 3
FE 5 AIE S WS paclitaxel®] =8} AIZE
o oJEA O AL o] AAlEE S 11 3l
ATKFig. 1A). Azl bk okA|9] =/ A= IC50 %k
o= ¥AJsF=H], HeLa A3 thet paclitaxel©] IC50
2 20 nMe] gAY

HeLa A3 A paclitaxel2] A 2|7} A|3E2] A3}
wtol] S UEhlleA dotry] 918t flow
cytometry= A2 5715 A4 A= theat 2t 20
nM paclitaxel-S #2]&F A|ZoA GO/G1 phase: 61.4%
ol 13%2 7+2-3+%]om, G2/M phases 23.0%91A4
66.8%= 38 S7}skSith Total S phase 15.5%°114]
20.6%=, apoptosisE YER= Sub-Gl phase+= 0.13%¢]]
A 3.73%= 7V sFStHFig. 1B).

Paclitaxelol] 2|3t A|3x2] el WslE #2s17] 9
3l DAPI 4S8 Alegt A3} paclitaxel 2] 3 A3
8lo] A= chromatin condensation, apoptotic body 3
fragmentation - apoptosis®] F&4Q E4& et
A1, paclitaxel& A 2laHA] & Al A= 5o
3l W3ls ek 4= §IQIckFig. 10).

9]
%,

PN
e

2. AF¢7 5ot M EFA paclitaxelol] 93
< W3l B43 TACC3 &4

Paclitaxel®] 2H-8- 714& dohi7] S8l AFg7 5%
A3l paclitaxel 2] & ZZEHlE 2418 A8
2-DE (two—dimensional gel electrophoresis)& |83 3,
HeLa Aol el o] Wi s OFAIE Fofabr
o3& Mol A 9] A Tl st v wate] Hoko) oF
Al 2]k apoptosise] AAHQ] &l -] 714
ofr7] glate] ol AHE Fog PHAES
afal 715 TrEstaat AAskgieh 1 A¥) 7t geloﬂ
A1 7007] o] spoto] AN oM, o] - 477He] &
34 o] paclitaxel Fo] $ol thazatol] Hlste] Fofgh W
3}E(=2-fold) H itk & spot 7|2 vk A}
o] T 23711¢] vl S7kE eI 2470 Aad
ZHEISITHP<0.05). o]& whillde MALDI-TOF Z3&
database®} H]alo] A 0™ (Table 1, 2), 2 A}
paclitaxel&] M| =& mAolz} 4 ¥= TACCS
£ 5748ISithFig. 2A). PaclitaxelS 918 Hela A3

T2

ﬁm&

R
=
E
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Taor ——
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P i * - L
L : = + bl Pachitcml(abd) . nof 00 oM gM BE 0l
" = ‘%-‘_‘_-; ;. ......1,.-1‘. -
—"%_';i ! . i"’_*.F_-j rhoe T -
e TUED g
e (e YR bt
A 3 1 _— 2 E - C T [l 1] F it i ]
o -
W e — Falen. Fig. 2. Effect of paclitaxel on TACC3 mRNA and protein levels.
(A) Comparison of the 2-DE pattern obtained from untreated
Dlatteibid Fuctnml (control) and paclitaxel-treated HelLa cells. The differentially
Tapey T — expressed protein, TACC3, is marked with arrow. (B) Western
blot and RT-PCR analysis of differentially expressed TACC3
Bl — — protein identified from proteome analysis. B-actin and GAPDH
were used as control. (C) Expression of TACC3 protein in
Thisd - Hela cells treated with paclitaxel. HeLa cells were exposed to
P _ 0, 10, 20, 40, 60, 80 and 100 nM of paclitaxel. And, Hela cell
treated with 20 nM paclitaxel (IC50) for 0, 24, 36, 48 and 60 h.
B B-actin was used to normalize protein loading.

Table 1. MS identification of the up-regulated protein spot in paclitaxel-treated HelLa cells

Accession NO. Protein identified Mr (kDa) pl

Qo6BJ8 Engulfment and cell motility protein 3 58.941 g
P50591 Tumor necrosis factor ligand Super-family member (TRAIL protein) 32.509 0.
NP203520 Caspase-8 20.836 11.0
P51878 Caspase-5 precursor 47.815 9.2
Q13094 Lymphocyte cytosolic protein 2 50.189 D
P35236 Protein-tyrosine phosphatase, non-receptor type 7 30.530 X
Q9H2D6 TRIO and F-actin binding protein 68.042 58
Q13368 MAGUK p55 subfamily 66.169 6.3
P51946 Cyclin H (MO15-associated protein) 37.644 a
Q9NYZ3 G2 and S phase expressed protein 1 76.615 95
043684 Mitotic check point protein BUB3 37.155 &
Q14201 BTG3 protein 29.117 9.1
Q92565 Guanine nucleotide exchange factor for Rap 1 67.734 2]
076031 ATP-dependent-CLP protease ATP-binding subunit cipx-like, motichondrial precursor 69.224 5
P49189 Aldehyde dehydrogenase, E3 isozyme 53.533 (03]
P31948 Stress-induced-phosphoprotein 1 62.64 @
P48741 Heat shock 70kDa protein 7 26.907 70
Q12988 Heat shock 17kDa protein (HSP70) 16.966 4
QoY584 Mitochondrial import inner membrane translocalase subunit TIM22 20.031 5.
015527 N-glycosyl DNA lyase 39.783 8.9
015264 Mitogen-activated protein kinase 13 42.090 8
014649 Potassium channel subfamily k member 3 43.518 9
Q13507 Short transient receptor potential channel 3 97.356 8
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Table 2. MS identification of the down-regulated protein spot in paclitaxel-treated HelLa cells

Accession NO. Protein identified Mr (kDa) pl
P10415 Apoptosis regulator Bcl-2 23.4 7.9
000273 DNA fragmentation factor alpha subunit 36.522 4.7
P35354 Prostagladin G/H synthase 2 precursor 68.997 7.0
P14778 Inerleukin-1 receptor, type 1 precursor 65.403 8.0
Q99547 M-phase phosphoprotein 6 18.996 5.2
P05165 Propionyl-coA carboxylase a chain 77.354 6.6
Q9Y2J8 Protein-arginine deiminase type |l 75.565 5.4
P30520 Adenylosuccinate synthetase 50.098 6.1
P28330 Acyl-coA dehydrogenase, long-chain specific, mitochndrial precursor 47.670 3i
000746 Nucleoside diphosphate kinasel 20.659 10.3
P40937 Activator 1 36 kDa subunit 38.497 6.7
P04765 Eukaryotic initiation factor 4 46.154 5.3
Q9Y230 Ruv B-like 2 51.157 5.5
P16422 Tumor-associated calcium signal transducer 1 precursor 43.921 A
P01106 Myc proto-oncogene protein (c-myc) 48.804 5.3
Q14247 Src substrate cortatin (oncogene EMS1) 42.995 9.5
Q9Y6AS5 Transforming acidic coiled-coil containing protein 3 0.360 50
P78314 SH 3 domain-binding protein 2 62.244 7.7
QI9NQYO Bridging integrator 3 29.665 6.9
P53999 Activated RNA pol Il transcriptional coactivator p15 14.395 9%
095218 Zinc finger protein 265 38.223 9.0
Q9UKN5 PR-domain zinc finger protein 4 87.921 5.9
075330 Hyaluronan mediated motility receptor 84.032 5.6
Q9Y676 28S ribosomal protein S18b, mitochondrial precursor 29.396 b
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Fig. 3. Effect of TACC3 small interfering RNA (siRNA) in
Hela cells.

(A) TACC3 mRNA and protein were subjected to RT-PCR
and western blot analysis 0, 36, and 48 h after the
beginning of transfection of HelLa cells with 100 pM of
TACC3 siRNA. Control siRNA (a scrambled version of
TACC3 siRNA) was used to comparison with TACC3 siRNA.
(B) MTT assays. Following ovemight seeding, cells were
treated with 100 pM of TACC3 siRNA for various lengths of
time. Time-dependent anti-proliferative effect of TACC3
siRNA on growth of cervical carcinoma cells was measured
by MTT assay. (C) FACS analysis. Cells were treated with
100 pM of TACC3 siRNA and then cells were fixed in
ethanol and stained with propidium iodide, as described in
Materials and Methods. Cell-cycle analysis was performed
by flow cytometry utilizihg a commercially available
software program. (D) DAPI staining. Hela cells were
treated with 100 pM of TACC3 siRNA and stained with
DAPI. Apoptotic cells rounded up, and the inset shows
DAPI-stained condensed chromatin in clear focus (arrow).
Stained nuclei were visualized under a fluorescence
microscope %200). (E) Immunofluorescence analysis. Cells
were transfected with control siRNA and TACC3 siRNA and
analyzed for a-tubulin and y-tubulin by immunostaining.
To compare with microtubules network by TACC3 siRNA,
paclitaxel-treated Hela cells were analyzed for a-tubulin
and y-tubulin. Microtubules were stabilized by treatment of
TACC3 siRNA or paclitaxel.
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Fig. 4. TACC3 expression in various cancer cell lines,
cervical and ovarian tumor tissues. (A) TACC3 was
detected by western blot analysis in Hela, CaSki,
C33A, SiHa (cervical cancer), HCT-116 (colorectal
cancer), MCF-7 (breast cancer), U20S (Osteosarcoma)
and OVCAR3 (ovarian cancer) cell lines except CRL-
2510 (normal skin fibroblast). (B) RT-PCR analysis of
TACC3 in normal cervix and cervical cancer tissues.
The increased expression of TACC3 was mainly
detected in cerical cancer tissues. (C) TACC3 stain
was not detectable in normal cervix. In contrast,
TACC3 was detected in cervical, ovarian and
endometrial tumor tissues.
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Identification of TACC3 (Transforming Acidic Coiled—Coil 3) as a novel target

of paclitaxel-mediated tumor therapy in cervical cancer cells

Eun—Kyoung Yim', Keun—Ho Lee', Hee—Jung Lee®, Chan—Joo Kim',
Tae—Chul Park', Soo—Jong Um®, Jong—Sup Park"*
Division of Gynecologic Oncology, Department of Obstetrics and Gynecology’,
Department of Patho/ogy’, Graduate School of Catholic University, Seoul, Korea, Department of B/'otechnologf,
The Sejong University, Kwangjin-gu, Seoul, Korea

Objective : Paclitaxel is currently used in the treatment of ovarian, breast, gastric, colorectal, lung and recurrent cervical

cancer. Initial studies on the mechanism of action of paclitaxel have demonstrated that this drug alters microtubule assembly, by
inhibiting microtubule depolymerization and changing microtubule dynamics. Although treatment of various tumor cells with paclitaxel
induces apoptosis, but early paclitaxel-targeted proteins is not yet known. We tried to search paclitaxel-targeted proteins and to
investigate its functions.

Methods : The effects of paclitaxel on HelLa cervical cancer cell growth were evaluated by cell proliferation assay, DAPI stain,
and FACS analysis. We performed proteome analysis including 2-DE and MALDI-TOF-MS in nontreated- and paclitaxel-treated
HelLa cells, as a result, we identified TACC3 protein that is down-regulated with paclitaxel treatment. We tried to characterize
TACC3 functions through /n vitro treatment of paclitaxel or RNAi technique.

Results : Paclitaxel- and TACC3 siRNA-treated cells are unable to proceed normally through the cell cycle and are arrested
in G2/M phase and reveal apoptotic morphology. TACC3 levels after paclitaxel treatment decreased as a time- and dose-
dependent manner both mRNA and protein levels. We confirmed that the role of TACC3 down-regulation for microtubule
stabilization was similar to that of paclitaxel. Also, TACC3 is expressed at high levels in various cancer cells and tumor tissues.

Conclusion : This study is proposed that the TACC3 protein may be participated in microtubule formation as an oncoprotein
during mitosis and be regulated by paclitaxel as a novel target.

Key Words : Paclitaxel, Cervical cancer, TACC3, RNAI
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