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=Abstract=

Cyto-Molecular Comparison between Primary Squamous Cell Carcinoma
and Derived Cancer Cell Line from Bladder

Joong Shin Kang, M.D.,, Sco Sang Sohn, M.D, Dage Kwang Kim, M.D*.
and Sung Ik Chang, MD."

Department of Surgery, and Anatomy®, Keimyung University,
School of Medicine, Taegu, Korea

To evaluate which cyto-molecular genetic evolutionary patterns take place during the i»
vitro establishment of permanent squamous cell carcinoma cell line of urinary bladder, cyto-
molecular genetic follow up was performed on primary culture for two weeks and on cancer
cell line after contineued culture for three yvears in vitro. Near-diploid cells present on primary
culture and near-hypertriploid or hypotetraploid cells, in contrast, present on cancer cell line.
Chromosomal gains or losses are random from primary cancer to cell line. There are two kinds
of structural cytegenetic abnormalities through progress in culture time. One is maintaining
abnormal clone from original cancer to derived cancer cell line. Others are cytogenetic
alteration during progessing culture time; Increasing and decreasing abnormasl clones are co-
existed in both group.

Activation of oncogenes are different from primary cancer to cancer cell line. In conclusion,
there are genetic alterations through progressing from primary cancer to cancer cell line. Due
to these alterations, cancer cell lines don't substituted for primary cancer and can not be
availabe for using materials to choose production on monoclonal antibody and theraputic test.

Key Words: Cyto-molecular, Carcinoma, Cancer cell, Cancer cell line, hypertriploid, Diploid,
Abnormalities, Monoclonal antibody
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O MEufeF: FEdofs do dhgel 232 $4
4 2 ZAA doi( [ mm?) wleF Ao Hakaizl
o2 10%2] $-eheld A Gibeo )] Eoi3l= Ham's
F-12 wisk}(GibeoA )2 37°C2] CO, #liskr)«] 4]
A Xk Aol WFdE 3~5Yvie} agg
2w Adiefeks viek 4rle) AEr} ISaE WA
et

D MEest: Adeiefd stA @& o 2~3F7 €
kg wrgel M Esl N XS colcemid(HE k=
0.1 mg/ml, Gibco#)2 1~1.547F #H=)§ &, 0,25
% EfieR JxE 4447 o3& 0.073M KCl

7+EAl ¢ 3¢

AAefe] 37°C a4 2082 Helsiqn), Axe
ZAE vrtgnt 4] 3:12 wigd nHdede 3
~438] dAlstgck

@ "M B4 5 FHY A Ee] YA 2o
ZE 3~4dzt 37°CelAM wAg v 60°Ce 2X
SSC(0.03gm/1l NaCl+0.003gm/l sodium ace-
tate)ell 40~50%-7 Helsle] BaE o A Az
T2l AEAAT 0.025% EgAe R &£3)e|vE 5~
1023 Heig ¥ 4% Giemsa{Merck#|} 29+ 5
7+ 43t G-bandingd 4AEte 1,00084-& 5
AbAl Zg) F @Y RAsigcl,

(2) Bxiets ed3

Southern blot: W32} 1wk ghefA{ 2] DNAS
F2d fd Eolg =& Sume] EASE 9
Eo] 50ml¥ xylenec 2 #sialdizly 3,000rpm
S22 10E3 94 33 o dE3H22 xylene,
Aetg 3 IXSSCE A=stsc), & A[SSC; 1%
sodium dodecy! sulfate{=S5DS), proteinase K,
100pg/mlj2 37°Cel A 164173 A=E & 5,000
rpmo . WAERE AEdE vEn AHEL o
Al g AR AH ofg daiee] 4Fd4 =
of Ag-FR2LE ANeilo ost&® DNAF A4
Pejalgvt. AEFeME 0.25% Efde HES
ok g 7lel 4 2-2lA1g) & SE[75 mM NaCl, 25
mM ethylenediaminetetraacetic acid(=EDTA),
pH 7.4]% 23 &3tz 10mle] SEe) SDS(1%),
proteinase K (100 pg/ml)3 71sbe] 37°CollA 2F
16417 £ F #H==2 Hzjsld DNAS 323t
ARFTAE 10uge] DNAS 4547 o}g 0.8%
agarose’d (Sigma#)ell A7 4Esec}t. Ay 9%
F A& 0.5M NaOH, 1.5M NaCl 233 20XSSC
2 zhz} 127} A =)sbz, 20XSSCR capillary trans-
ferd& dAgstgel. ©)F % nylonw(Schleicher &
Schuell #)& 6XSSCo| 4] A#HF & 80°Ce 4
2412t <+ F4v}. Randoem prime labeling kit
{Amersham )2} @"P dCTPE probed Hehgl
¥ labelings}s 65°Cell4 16217+ hybridi-zations}
. [hybridization4 <% 0.5M NaHPO,, 0.25
M NaCl, 7% SDS, ImM EDTA, 10% polyethyl-
ene glycol-6000]. Al &2 2XSSC, 0.1% SDS &4
# 0.1XS8C, 0.1% SDS £9Hel ztz} 65°CH4
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Fig. 1. Karyotype of primary cancer cell.
M: unidentified marker chromosome R: unidentified ring chromoasome
Arrows: der(2) t(2:7), t{14:15) (q'q}
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Fig. 2. Karyotype of derived cancer cell line.
M: unidentified Marker chromosome
Arrows: del(1) (p31) X2, der(2) £(2:2) (gter;?) del(3) (g21), del(3) (p21), iso(13q), t(13;15) (gq), iso(21q)
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Z5A%3 B3 Southern bloto] AZE o}gs}
2t

1) 43| Hid BREAMZLIe] MEFEHSYE p
o

2 487 AZH wtp A Ao o E GAA B
Z= 34704 AE7 Helv-Ahyperdiploid)& -t
el lcH{70.83% X(Table 1).

ol e FolH FHAe) Exe AN
F7F 527004 567 AlolollM gho] Mg}, o 4 2
F7F F7 Ade] e AL G944 1, 3, 20, 21, 186,
9, 13, 22 9 5] $HE viepdon 4 Ak
de= e 449 8, 6, 15, 10, 17, 12, 4, I1 9 14
W FAHE Jebdow Hubae 2 2714k e A
Br} H& iz Jelygcl(Table 2).

FAM ) T2 o4& del(l) (g31) (18.2%), der
(2) t(2;7) (ater:?) (68.2%), del(3) (p21) {(50%), iso
(13q) (13.6%), iso(15q) (31.8%), iso(18q) (13.6%)

EcoRI
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Fig. 8. Southern blot analysis of Erb B2 gene.

&34 $ 34

a2 Z19E o 4 g d8 82X 459 B4
A A (81.8%)7F 2usdck(Table 3).

2) dZEHe| MZREYGH By

F 1470 AEA4 JAAE dE 4 dslen W)
T4 A g 4y EEE FatueHy
(hypertriploid)sl~ 33(28.95% )72l M=E7}, A4}
w4 (hypotetradploid)ol /4= 43(37.72% )12 4
E7} 2 Jebdew(Table 4), aluls=4, Hrpd)
4, bl Aol vehle fddsse] EEe
dqH 7t 79~877 Aol s gt (Table
4).

F4A 2 2t FolbEe A% de e A4
20, 3, 16, X, 5, 19 3 79y M2 etz i

Table 1, Distribution of chromosome number in the
primary sguamous cell carcinoma of the
urinary bladder according to ploid state

Ploid state
(Chromosome range) Cell number (Percentage)
Hypodiploid {36~45) 4 ( 833)
Diploid(46) 0 { 0.00)
Hyperdiploid (47 ~57) 34 ( 70.83)
Hypotriploid(58~68) 5 ( 10.42)
Over triploid{over 69) ) ( 10.42)

Total 48 (100.0 )
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Fig. 4. Southern blot analysis of H-ras gene.
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Tahble 2. Analysis of numerically chromosomal changes in the primary cancer cel}

Chromosome number

Chromosome gains

Chromosome losses Percentage® Percentile number
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0 +109.5 7.2
4 + 333 83.7
0 +104.8 70.1
5 + 19.1 50.4
1 + 429 95.9
13 - 571 329
4 + 4.8 47.1
16 — 66.7 30.7
1 + 57.1 59.1
11 — 476 35.1
5 — 238 40.5
7 + 4.8 47.1

+ 476 57.0
5 0 46.0
10 — 143 42.7
3 + 524 58.0
10 — 19l 41.6
1 + 286 52.6
1 + 76.2 63.5
0 +104.8 70.1
0 + 905 66.8
4 + 381 54.8
0 + 28,6 52,6
2 — 48 44.9

Total cell number: 21

Standard chromosome number: 46(0 percent}
Percentage® sum of chromosome gains and losses/21 X 100
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Fig. 5. Southern blot analysis of K-ras gene.

3= Aol sle AL A48 A 6, 8, 15, 13, 10,
14, 22 9 49 A2 Jelpyten vt 27]
A% gle Axc) g Wix 2 Yehgri(Table 5).

F4M2 Fz24 olA2E del(l) {(p22) (12.9%),
del(1) (p31) (64.5%), del(l) (q31) (58.1%), del(l)
(a41) (22.6%), der(2) t(2;?) (qter:?) (74.2%), del(3)
(p21) (76.7%), del(3) (@21) (9.7%), 5a+ (9.7%), iso
(13q) (18.1%), iso(14q) (12.9%), iso(15q) (12.9%), t
(13;15) (@q) (16.1%), iso (21q) (12.9% )7} elydx,
719E ¢ 7 f= A3 B4 JAH) g4 g44
{12.8%)7} 24} {Table 6).

ubge] Wk wgele] AEXFZ ol A i}
v g4AM2 FEA o)t WR(WE)R vzl
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Table 3. Structural abnormalities of chromososome analysis in the primary cancer cells

Clonal anomalies Cell No. (%) Nonclonal anomalies Cell No. (%)
del (1) @31) 4 (18.2; del{l) (p31) 2 9.1}
der(2) t(2;?) (qter;?) 15 (68.2) del(l) @21} 1 4.5}
del(3) (p21) 11 (50.0) 3a+ } 4.5)
iso(l3q) 3 (13.8) del(5) (pl4) 1 (4.5)
iso(15q) 7 (31.8) del(8) (@21) 1 4.5)
iso(18q) 3 (13.6) Tp+ 1 4.5)
Mi e 18 (81.8) del(8) (p21) 1 4.5)
M2 9 (40.9) 8p+ 2 @.1)
M3 5 227 8q+ 1 (4.5)
M4 3 (13.6) 9p+ 2 @.1)
M5 5 22.7) del(10) (p13) 1 4.5)
ring chromosome 18 (81.8) 10p+ | 4.5)

iso(l4q) 2 @.1)
t(13115) (@:q) 1 (4.5)
t(14:15) (@iq) 1 {4.5)
iso{21lq) 1 (4.5)
M 6 2 4.5)
M7 1 (4.5)
M8 2 4.5)
M9 1 4.5)
MI16 1 4.5)

Teble 4, Distribution of chromosome number in cell
line according to ploid state

Ploid state

{Chromosome range) Cell number (Percentage)

Hypodiploid (36~ 45) 1 { 0.88)
Diploid{46) 0 ( 0.00}
Hyperdiploid(47~57) 5 ( 4.39)
Hypotriploid (58 ~68) 15 (13.16)
Triploid(69) 2 ( 1.75)
Hypertriploid{70~81) 33 (28.95)
Hypotetraploid(82~91) 43 (37.72)
Tetraploid(92) 5 ( 4.39)
QOver triploid(over 92) 10 ( 8.77)
Total 114

der(2) t(2:?)ater:?) (68.2%—74.2%), del(3) (p2l)
(50.0%—76.7%), iso(13q) (13.6%—16.1%) ¥ iso
(15q) (31.8%—12.9%)c 84 d4M9 723 o
Aol FASE A o9z FEY UM T2H oy

224 2 Wlms} F718He 2S5 del(l) (g31) (18.2
%—58.1%)oi5itt (Table 7). W2 HE2H2 3dAy
Hert gadte 84 9494 72 o4 84
q A A e} 5ch(8l.8%—12.9%)(Table 7). del(l) (p31)
(9.1%—64.5%), del(l) (q41) (0.0%—22.6%), t(13;
15) (@q) (4.5%—16.1%) ¥ iso(2lq) (4.5%—12.9%)
= H|FEAAH EBAHoE wWie gAAs T2
oS ]2l iso(l8q) (13.6%—0.0%)x SE4HA
24 FYAe 724 ojdoz wWagri(Table
7).

3) Southern blot8| #4

H-ras di2F3 F7bo] {4y grelids Xbal
=2 HAIY& 18.0kbe 10.4kb, 4.2 kb, 3.6 kb,
2.6 kbel4 bandr} veleont MEFeE= 3.6 kb
8 2.6 kbol A& bandst velbA] epsiel. K-rass)
FFo] Y gelME gdelo AExFAME A
o}, ErbB-22] Avjge] A oot SAZF A ¢
7 vrebtoevt Auide] $§A7) gkalzlel} Apelrl U
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Table 5. Analysis of numerically chromosomal changes in cell ling

Chromosome number Chromosome gains  Chromosome losses Percentage* Percentile number
l 47 6 +1323 1224
2 5 12 - 226 86.8
3 21 11 + 323 99.4
4 4 29 — 80.6 735
5 12 1¢ + 6.5 93.5
6 ] 88 —283.9 126.7
7 11 11 0 92.0
8 1] 70 —225.8 40.0
9 7 25 —~ 58.1 78.6
1¢ 2 42 ~-103.2 68.3
11 7 16 — 29.0 85.3
12 0 20 + 645 77.2
13 3 43 —129.0 62.3
14 1 38 —~1194 64.5
15 ] 65 —209.7 438
16 20 16 + 129 95.0
17 6 23 — 54.8 79.4
18 6 21 ~ 48.4 80.9
19 12 17 - 16.1 88.3
20 29 7 + 710 1083
21 7 14 — 226 46.8
22 4 35 -—100.0 69.0
X 17 3 + 452 102.4
Y 0 18 - 581 78.7

Total cell number: 31
Standard chromosome number: 92{0 percent)

Percentage” sum of chromosome gains and losses/31 x 100

o}, 299 $AR(N-ras, c-mye, c-fos, v-sis, p53)
= H2F3} Wake] glo] vebgeh,

a &
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YEAE st di gz olel M A 7L Wt <1y
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Mg 7IAR e 28 ME7L wG A7ke] Aol
e} 2 HEz57E FrE] dEL TE AR Y =
Zo Az Ax7F ARddE doA ver] 4E

d £5 vk £ AYelME 4 4d HgAe
M Eotel e olulAl ZHe HES} HREL DR A
227} S A Ahelast Abeja 239 Mz2s)
i 2o]gitk. Rey5''¥e AARFAM W¢4 ¢
o4 elulFle)l] HE7} A (duplication H doA
AZFof| A A7 H3 f-H3E dosed zHgell
ozte] FHM7L F71E A Faste AEANT ¢
PHE FARA FHol ojd dME Aabul A (hypo-
tetraploid)7} ®rviz shich £ AYelA Fze o
HAse 24 el e 1, 3, 20, 21, 16, 9, 13,
22 9 5HY FHE Friste A i A48
8 6, 15 17, 12, 4, 11 R 1482 42 i3
Aol slsich W MEZFAH: Q43049 F7 F
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Tsable 6. Strucutral abnormalities of the chromososome analysis in cell line

Clonal anomalies Cell No. (%) Nonclonal anomalies Cell No. (%)
del (1) (p22) 4 (12.9) det(l) {q21) i 3.2)
del (1) (p31} 20 (64.5) 39+ 1 3.2
del (1) (@31) 18 (58.1) 4q+ 1 3.2)
del {1) (p41) 7 22.6) del(8) @25) 1 (3.2)
der(2) t{2;?) (ater;?) 23 (74.2) del(8) (p21) 2 (6.5)
del(3) (p21) 21 {76.7) 8q+ 1 (3.2)
del (3) (g21) 3 (9.7) del(10) (p13) 1 (3.2)
5q+ 3 (9.7 10p+ 2 (6.5)
iso{13q) 5 (16.1) 13p+ 1 (3.2)
iso(14q) 4 (129) t(13:14) (gq) 1 (3.2)
iso(15q) 4 (12.9) t(14;15) (g:q) 1 3.2)
t (13;15) {g:q) 5 (16.1) iso(17q) 1 (3.2)
iso (21q) 4 (12.9) iso(22q) 2 6.5)
M1 8 25.8) Mé6~M30 1 (3.2)
M2 20 32.3)

M3 22 (71.0)
M4 8 (25.8)
M5 3 (9.7
ring chromosome 4 {12.9)

Table 7. Reservations and alternations of structural
cytogenetic analysis in the process from
primary bladder cancer to cell line

Cytogenetic reservation Primary KUMA-1
cancer

Maintaining abnormal clone

der(2) t(2;?) (gter;?) 68.2% 74.2%
del(3) (p21) 50.0% 76.7%
iso(13q) 13.6% 16.1%
iso{15q) 31.8% 12.9%
Cytogenetic alternation
Increasing abnormal clone
del(1) (g31} 18.2% 58.1%
Decreasing abnormal clone
ring chromosome 81.8% 12.9%
Cells from nonclonal to clonal
del{l) (p31) 9.1% 64.5%
del(l) (@41} 6.0% 22.6%
t(13:15) (g3q) 45% 16.1%
iso{2la) 4.5% 12.9%
Cells from clonal to nonclonal
iso{l3q) 13.6% 0.0%

Jhete Atk e AL d¥A 20, 3, 16, X, 5, 19
Y Te AR vebts Fadh: A% e e
o494 6, 8 15, 13, 10, 14, 22 3 42 +4H42 +}
shgel, QA grel A vtehd Aol AlEZF A
vebd satel e G Yalel e Aol o
a7 e 2 viehdoh o g1E oba) Adwe] st
ok GAA e FEA ol FHA Y2 vehd A
o] EAleiglch. it Wwy odeld vebd 2
A ojge] AEFoRHE L w2 EAFHE o
Prhale WA el A vehd 723 o)ide] AXLF
o4 A3 Friehs Al Zaste Aol FA
Aatgon g gl SEHA ¥ FY4A7T A
EFoq4z FEH UE AR Usled 2 AdH=
i slddeh. & 72 g9 ojito] LA sbell
A AEFE FHHA it Gerd YR odsdd o
£ alglet ofd W) e ofy mau Aojx
agiete shtata QA glelM AEF7E L9y 8t
£ AE 5 goie e Hgst ARy A
ol ErbB-271 44 o7 MEFA Fiko] A
e} lgtert Awide) oL ztzh &gvt. H-
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