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Classification of cancer cell using protein information by SOM

Hironori KITAKAZE, Hidemi MATSUOKA, Nobuhiko IKEDA and Hiroshi MATSUNO

Abstract

The analysis of cancer cells at the level has been studied. However, it was difficult to clarify
the characteristics of cancer cells such as the speed of becoming worse, the efficiency of the
medicine on the cell level. Recently, Laser Scanning Cytometer(LSC) which measures the data
of cancer cells has  been developed. Dr.Furuya et al. tried to analyze the characteristics of
cancer cells using to the amount and the cohesiveness of protein. However, they could not find
the efficient method for classification of cancer cells.

In the paper, we try to classify cancer cells using the amount and the cohesiveness of protein
by Self-Organizing Map (SOM). The data used in the classification is the image data created
from the amount and the cohesiveness of protein of cancer cell extracted from the patient by
LSC. The result shows the probability that SOM would be able to classify cancer cells by those
protein information.
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X 1.1 Laser Scanning Cytometer (LSC) ¥ RX7 A

lager =1

lager 9=1

mark multiple cells=yes
mark partial cells=ro
maimum same | e count =2000
mirror synch pulse delay=950
name=0hA

nunber of channels=2

peak chanmel =1

pixels=768
pmt voltaze 10
pmt voltaze 11
pmt voltage 1=
pnt voltage 2=
pmt voltage 3=
pmnt voltage 4=2
pit voltaze 5=0

pit voltage B=24

pmt voltaze 7=20

pmt voltaze 8=20

pmt voltage 9=20

rate=96

samele id=1

scatter title=Fwd Scatter
specimen datas 04G1 Ne.1 CEA
step hz=100

use cosinesyes

wersion=301

x move hz=hi

% seementat ion slop=4

=0
=0
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v step=368
‘_.
. H, ¥, ¥ Pixel, Area, Perim, DI, Mult, Annotat ion,
1, 58760, 6122, 671, 326, 157, 0.00, No, & cell,
2, BBETE, 6760, 172, 41, 49, 0.00,  No, b ocell,
3, b86IL, 6209, 86, 72, 80, 0.00, No, b ocell,
4, 58364, 6371, 425, 66, 64, 0.00, No, & cell,
5, 58374, 6378, 440, 117, 84, 0.00, Yes, A cell,
G, DBL8E, 636D, 412, M, 54, 0.00, No, b cell,
7. bBGY4, 6380, 443, 954, 691, 0.00, Yes, & cell,
%, bBT2Z, 6359, 398, 53, 62, 0.00, No, & cell,

X 1.2 Laser Scanning Cytometer (LSC) »bHiH @D —4

A BE | © o | E F | & H |1 | a |k
1 |# X e Pixel Araa Perim DI Mult Annotation Inte gralia) MaxPixeli3
2| 1 31812 5523 260 127 108 052 No Acell 985844 2520
3| 2 31919 G089 560 122 108 058 No Acell 1139509 3700
4 3 32089 5036 492 78 79 0.34 Ng Acell 525009 2105
5 | 4 32483 6117 663 42 55 018 Ng Acell 342233 1700
6 | 5 32551 5045 511 54 k] 0.23 Ng Acell 424662 1788
7 6 30964 5210 50 56 52 0.23 Ng Acell 452820 2153
8| 7 30809 G412 510 142 53 086 No Acell 125882 430
8 | B 32508 G4E3 614 53 54 023 Mo Acell 397994 2126
10 9 32536 6603 141 45 83 018 No Acell 354567 1845
A1 10/ 32580 6686 314 57 68 025 No Acell 460509 2279
12 | 11 32780 6778 507 50 59 0.22 Ng Acell 393781 2075
13| 12 32855 6771 493 44 50 0.22 Ng Acell 377426 2175
14| 13 30851 7020 243 194 134 1.18 Ng Acell 222283 704
15 | 14 3044 7056 37 136 143 054 Ng Acell 5146085 1320
18 15 32414 7034 27 118 101 045 No Acell 797629 1683
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KURAMOCHT  |BRBUE  CGRArbge)
SW-13 R (Bs)
WiDr NS

#2.2 BAT - RIEDOATR
— R
RET

L-26

p27

6LCA

21.2. LSCIZDLVT

1.1 {Z LSC(laser scanning cytometer) % 7~ 9~. LSC (% 1991 412, Kamentsky 512 &> CRAF Sz VA A —
A CThHDH., TA MA—=Z L, L—FERET DI EICE> THlEN LR LN D EELECE LA T2 %
ETHY, BELDEE L TIRORE S, WEREOBMES 2D Z LN TEHHETHD. s nio®
T K0 AR R (DNA & - MR EIURR &) 272 2 L T& 5. £z, 4OtWEO=E, mERE
ZRIE LT, FRFCAEE®R OGS 5. £/, LSC Tlkdtmz/ SR BV HENTHIEL TRV,
1 SO/ L LT SN HIN O 2 e 7 L O EEZ A LT 1 SOMIIZIIT 290t &E (Integral) &
L, ZOHP T EWEEREZ /R LTZE Y BV % max pixel &35, Z 0 max pixel 1%, #E T 1UTEOCWE D%
I, TRbLIET SN EOREE 2R THIE THSH. T H D Integral & max pixel DIED K- C,
ZHVE TRBIASATRE T do o T B 2 R BRI 5 Z L 3 T& 2.

2.1.3 Integral & Max Pixcel [ZDL\T

AW TIE, RO B W CRIHT 57 —4# & LT Integral & MaxPixel IZfERZYTTITH. Integral
ITEAEOR, MaxPixel ITEABOBEE AR L T D, BEAEOREL L, BHRNICHET 2EAEORED
LT, ZOEAEMNEMIENIZED L IITHFEL TV AN ERTONEEE THD. (RO A M A—4—
T, BEHEORETH S Integral LONUTE TE 22737228, LSC 8B SN2 2 L2 X 0, BEEE T D MaxPixel
BUET D Z ENFREE 7p o7z, AW TIE, EREOEE/RZESHR & LT Integral & MaxPixel [WOHUR I HE A
T DR D LARE LIFE A T 7.

214 BHRIOERAZE

MEICBAZ L7271 7' 2 Main window ZFHWC, 1D L7ZfENS T —# & 72 DA Z BT 5.
ZoUWH LT T MY, LRI —RDARy N EIZT—Z2 =L, BMAXEERT S Y —LT
HbH. ZOY—NVERNDZET, BHICKEDT—XZ0OIRE LT — X 2 HEIICHE L, =085
Xz BEVAERT D ENREE 72D, FREDEFEIZ OV T Integral & MaxPixel % /37 A—& & L=yl
FaDOBARK DRI %[ 2. 2~[X] 2. 4 |\ T~ T KHFOF RITEMROT —4 2R LT\ 5.
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Integral (EEEDR)
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MaxPixel (BREERE)
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Integral (BEAENE)
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MaxPixel (EEEFE)
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Integral (EHEDE)
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2.2~ 2. 4 ITRTEAAK DT — X w5 &, K2 DROEE Y OE, ERIOE « FEDE
W BIZBWTHRHE A b5, LvL, BEOEAETYH, TORRMBMITHD L0, [FRfEOFEH
THRBOEHE CTH B> IREFRF O D72 Ekk A 728X T — & 3ME STz,

ZD XD BRI T — XK LT, ARD B CHAK ORHESEELINEZE R3T 5 Z 13RS Tld/a.
ZIT, BHPMICESE, T2 ENFET HOIA M SOM & W5 JiiEE R A 5.
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KL TE, vy TTEOBEWZEL D=a—a UReT 5 L9125, Thbbry hU—271%, b
RaY ANy 7R T 5. Z2C, w, IAEIFHO=a—nrt, v~ v TREjHEHO=2—
0 U DORETHD.

2.5 SOM D&

222, F7ILIUXL
ANEE~ Yy TREO=a—a VOFREEREZFETHZEICLY, MAAr U~y o 72384 5.
PIFIZT 2 ) XL %R

(1) %y hU—27ouHk

ANJIJE &~ > TTER ORI EOHIMEZ G L - TRIET 5.

(2) AJJ7 bLD AT

ATEZATIRT Fvx = (X, 0, X0, X,) AT D.

(3) AN MV ERFERY M LOIEREHE
AT ML~y TBOSK = 2—a L OffERY MVOEZHE TS, A7 hrb<y 7 Eo

JBEHO=2—0  OE~NY MLVOEEd TR TEZ BN D.

(2.2.1)

(4) BE==—nrORE
WlEd , Db D =a—n, FTROBANNT MU GILOFENT MV ERFO~ Yy 7B T= =2

—OVEBERT S, Co=ma—nr i o a—n LIFY, T LELZEITT 5.

(5) HEAMEEZNTA—XDEH
WE = a—n L FOIEERNOETHD=a—a r OEE, Q2.2 HESWTHEHT L. fEE
Hua(2.2.3) CEE SN, TOEBIIFEEORE L IR E D X D19 5.

Aw,, = ah(j,j )(x— w,;) (2.2.2)

h(j,j") = eXp((_”;zj*'j (2.2.3)
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(6) (2) ~E%
(2) 5 (5) Z#RDIKT.

ZOTNAY ZLIEY, ANOBREIZ X D37 = Bl GEIC 2 % .

223. EfgNE

5 FVE f(Integral) & EEEE L (MaxPixe) D A U3 LT SOM 2 HHWTHEZ1TH. Lo LEMICZ 0
FFE T, MR L 72 2B R OERMNIEF /NI WNTZ I, SOM D FE TR D 230 D B AR 2 % - 72
ZITC, ZOBMXE 1 OBEfRE L TEX, HEBLEZIT)FCEALTREROIBREROD L1
WELTIADFEETH. ZONBITIX, BMICHEEZ 2B, KRISEEEZ 1EEL, Zivz 2[a)j
VR EE AW Z. JEROLERIZ R A I 8 AR Y D5 T HIETITo 70, IR LALER I 8 i
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WTEDL 25 TIT o7, TO/MEREK 2.6 13T, Zhnbbnbd L HIiT
—O—ODENPIERENT, HOIBREOEEY L L THOLZDZENTED (X2.6 £).

2.6 WHGMEN (F), BRLES OF)

23. EERFIR

Xl 2.7 {2 SOM % F\ o gifiila T — 2 OWARKNZ L D0 AT A0 2R T LSC IZ X W b7
MR OT — X ZARKIZ L, SOMIZX D FEZITH. ZORE, 55172 SOM ~ v 7 X - THFEMT
ZTEtET 5. ~ v B TICHWA T — XM 5, RAE 4 AR Lz, AR
LCRIODEREDT — X 2 ZNEI 6 T SHEL, FEEIT-o72. SOM OFHICHNL AL, T
—HBEEWOT 20, FHUERFE LSBT T 208 R H 5. 2T, KKTTbOTEE UTER
BEAT 9. AL TIZ 10X10=100 RITETH U~y B 74252 LT, SOM ~D AT ML EAERK
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A BB R HER S h B B AT
KURAMOCHI SREAE CRAYLA) L-26 + p27

MS-1 JiifE (M) L-26

MKNI HE G- B 126+ LCA

SW-13 B Gt L-26 - LCA - p27

WiDr I G L-26 - p27

LSC (2 X 0 it S = fafla T — &% O8I SO WNEIITH D0 Lz, 22 TlE, H0FE(TH 7=
WOF—X L L TRMBOEAEICERT S, £, LSC L HiH Loy —2 %2, etk )
W7 %A MERITER L, NWERT —ZDOHEIIG L T esv IERUTEH LT, ZD csv BRI LT=T —H 0>
HEMEOREZRT Integral & B B DOEHERE 2774 MaxPixel W10 L, WX ZER L2, EICHAmX
OF —HIERMEER L, SO EBT —4% % SOM DA & L TH%
LI, ML E IR SN D L9 R B EVEMAE L, R LD FTREMED S DB E A HEITE 5
AREMER B D Z ED ot ZHUC LY, RFEOEMEEEREICL > TR TR’ H D 2 &

PWRENTZ. A%, FAROHZECL, Z<OEAETERDIFELWIITZIT O LERDH D,

HEE

TR A U CHWEI LIS OMBIE Z20%, (1A RFEY OB EiZde, Fiin7 —7 2424k L
THEWZ R RZFREFEROW B - IhBU iR < s L £

SE

NIEEE T, HEER, xR, vL7 LA v AT LD LIGH, Bio <X F+v—, Vol4, 7-8,

F 15t 2004.

(2R F52E, MmEE, LR, B EM, REd, LSC 2 My omiilao® A EIC &
2%, BAKES PENES AR 5 37 MR B AN TR R KRS

[B]ftim ok, MEAEARS, [WIZL, H kb~ » 7 e S, S, 2002.
[4)fEE e, i, EBREARS, BOAMEMb~ > 70, WS, 1999.
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