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DNA Content Analysis and Expression of

Human Leucocyte Antigen on Esophageal Cancer

Satoshi HIRATA, MD*!, Kosuke YAMAZAKI, MD*?,
Yoshihiko KUBO, MD*® and Hideo MATSUI **

To examine the usefulness of DNA analysis of cancer cells in estimating the prognosis of the
patients with cancer, we measured the DNA content of cancer cells using flow cytometry in 82
patients bearing esophageal cencer. Although neither DNA content nor DNA ploidy alone was a
prognostic factor, the aneuploid pattern with a DNA index greater than 1.3 was an indicator of poor
prognosis.

In addition, we studied the HLA class I expression in the same patient group using immuno-
chemical staining (anti-HLA class | monoclonal antibody ; w6/32). Forty-four cases (53.7%) were
HLA class I positive and 38 (46.3%) were negative. Pathological lymph node metastasis was found
more frequently in HLA class I negative patients than positive patients with statistical significance
(p<0.05). The tumors with positive HLA expression induced significantly more TILs around them
(p<0.05). The patients with the aneuploid pattern and negative HLA class I appeared to have the
poorest prognosis from the survival curve study, although the difference was not statistically
significant.

These findings suggest that the expression of HLA class I on tumors is an important prognostic

factor in patients with esophageal cancer.
(Jpn J Clin Pathol 43 : 227~232, 1995)

*!The 1st Surgical Department, Asahikawa Medical College, Asahikawa 078
[Key Words] esophageal cancer (8##), DNA content(DNA &), DNA ploidy, HLA, TIL

FMFEOWL, MATMEREROES L ) RY
OO AL, U/ SHio 3 4EREE S
BEJHIRLZ CHERFMbELWITONSE X S ic%
olz. —7, BMIFOES LY RHORR £ IR
L, PERSERERETER 2 & FATUS OB BRE DBV
ERBSERSNBERbAOND LS oTz,

LHL, m, m ODREBORBIIRIFTH 3
2, RIEHESRCEET 25 DFEEE sm MU E
DEBOEBBEIZR L THET 2D TIZR W,
BEODREBORBIZIMMAIDOSELFERH
30.5%TH3, 72, FOEREFET DS  IIMiE 2
FEPRNEVIRETH 3,

HSBINERARFEE AR, <R KRRBTRERES (T 078 fB)IITHEEREE 4 42 5 5 3-11)

—227—



S LEE

A, BHESCBELTWALIREELSAT
EMEOHBEORE IS\, 1986 &, Kokal 5
1% colorectal cancer DA DNAE%2 7 u—
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3 L 8L LT, KEOBMEEERAICAEL,
ZOMBEOBHE I VY 2 —F TEEBNCERLS
na7u—%4 M2 MY —OFESIZ, ZhdOEH
BOMRCAKE S ERL, HETH 1983 LD,
FCM 2 v 2 A%, KB® B3 Bl
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2512, BOEMERBHREGEOEEELEE
Bl fBER R EDRFOREHRDO LRI IZ>TWS
rEZLONBZ 25, BEAONHEHETFOREN
LT, FEHEBEAYIUR (major histocompatibility
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1. XB#EH L UREMICH T 5EMmIs DNA &
niflE

A. 7a—=Hq4 pAM)—

NS5 7 4v7ay 26 0MBEOFEEI: Hedley
59 DHBEICH LU TITolz, B, 3umblfF %21F
8%, HE $efa%1T- THBEOH 2RERL, FHIHA
D 50 pm I % 1~2 BEFR T 5, 50 um YK %2
xylene 12 T104 Z & 3@V F L, 99.5%» 5
50%® ethanol RFITHEALL Tz HEAKT2 HBE
¥, 0.5%27 Y ~(pH 1.5 HCL, Sigma, 1:
60000) i T 37°C, 90 SM4LEE L Mg, Bl
Voo H—¥ WAL, £RTIEHRS, 1500
units/ml RNase A (Worthington Biochemical Cor-
poration) iZ T 37°C, 30 MAE L7z, ESKXERT

%% L7z, 100 ug/ml propidium iodide(PI,
Carbiochem) i T 30 &K LB LI, Zh5DE
BE4OumF Ay yaTRAL, EPICS-C
Clinical Flow Cytometer(Coulter Electronics)iZ
< 10000 2> & 15000 fEDHAAL (%) 2HIE L1z, B
#H# ' @ contamination U 7z IE % M@ % internal
standard & L, Z® G,/G, peak % diploid Go/G:
peak & L7z,

B. DNA histogram DT

DNA index (DI) 394D G,/G, DE—7 F ¥
v 2 V¥ % internal standard @ G,/G, DE—7 F
r U ANVETH B LTEHHEL, DIF1.00D
b @ % diploidy, # #LLA4}% aneuploidy & L 7z,
RS T7 4 v Tuy 2ROk, 2 CVIEBED
otz58, BIIZEEL Tid CV 23 5% T DESID
AERAL T,

C. MtET=PRUIREY

&7 %KX Kaplan-Meier 5 CEH L, ZDRE
% generalized Wilcoxon ¥ CfTo 7z, %7z, fihd
REZIZA A ZFREE AV,

D. ¥ #

WE B W CMATINED & v R R R ERE S
2 ERHE Lz,

E. & =& _

AR DNA &z ¢ diploidy T& - 2 fEHid
47 #l, aneuploidy T - I2ERIX 35 FITH - 720
aneuploidy ® 5 %, hypoploid ix 3%, DI»51.3
KEOHDIX 176, DI 1.3ULEDObDIF 155
T#®H -7z (Table 1),

abnormal Go/G, peak BB ELE T 3 hete-
rogeneity @ i B 1X 8 #1(9.8%) - 7zo DNA
ploidy L EHEARIZ BT 5 U ¥ HiES & OBMR
T v BB S 52 FIH, diploidy 30 £
(57.7%), aneuploidy 22 #1(42.3%) T®H o7z, —
H, Vv SiEBERYE O 30 4 diploidy iX 17 £

Table 1 FCM analysis on 82 esophageal carcinomas

DNA ploidy pattern diploid 47 cases (57.3%)
aneuploid 35 cases (42.7%)

DI<1.30 17 cases

DI=1.30 15 cases

hypoploid 3 cases
heterogeneity 8 cases ( 9.8%)
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(56.7%) T, aneuploidy 13 #1(43.3%)T® D, V
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5o 7z (Table 2),

EERABE®D Y >/ 828 (tumor infiltrating leu-

cocyte, TIL) & ploidy pattern D #HB8 % & 7z,
TIL D% <3 T cell ThH o748, TIL(+)D 5145
th, diploidy 29 #, aneuploidy 22 %1 T & b TIL
(=) ® 31 Hi diploidy 18 #, aneuploidy 13 #IT
& -7z (Table 3),

ploidy pattern iZ & % 477 Bk % #E D L3 K
IBIERER TR L 7228, Kokal D$RE & R di-
ploidy FEB ® PR 23 F E 1T RIF T & - /= (Fig.
1), —7F, FAHROKRE 2REBWEFITITo /223, =
3ED s hixd otz (Fig. 2)o LH» L, aneuploidy
fEF%E DI 13K & 1.3 U LOEECHLIIRETT 3
b, BEEE a0 DETL-ETY (Fig. 3a), Y
iR B S (Fig. 3b)Td, DI 13U ED
high ploid aneuploidy DEFI D FEVTR TH -
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(= HLA Class I HilR) HRHR

A, NBREFHE

HIR DM DNA BOREK % L - BEBES
82 Bl extHk & L1z, FEkix HLA Class I iR IZ >t
+ 2%/ 27 a—F L¥itk we/32(Sera Lab #t) ¥ —
Kok LTAY, REEsRariTok, 240
BB s REBEn-MEOEELHL, 50%
PEZ ZEREBEE Uiz, ‘

EBEREO Y >/ 5REE (TIL) OFHH iz HE &
ET(HH)(H) () (D) 4BBE T, (+4)
(H)ZBHEE Uiz, %72, 2051231 CD3 itk T
AL TILDX&Es THETHY, MOES T HE
Rt DA TTHE L 720
B. ifEtEAURES

BTR D H ik & BB £ X % Kaplan-Meier &

Table 2 Difference in nodal metastasis between diploid and aneuploid cases

diploid aneuploid
lymph node metastasis (+) 52 cases 30 (57.7%) 22 (42.3%)
lymph node metastasis (—) 30 cases 17 (56.7%) 13 (43.3%)

N.S.

Table 3 Difference in the presence of tumor infiltrating lymphocytes
(TIL) between diploid and aneuploid cases

diploid aneuploid

51 cases
31 cases

TIL positive
TIL negative

29 (56.9%)
18 (58.1%)

22 (43.1%)
13 (41.9%)

ediploidy (n=14) ©aneuploidy (n=33)

100
90
80 *
704

*%

40 * p<0.05
* % p<0.01

Survival (%)
W
<

12 24 36 48 60 72 84 96 108 120

(months)
Figure 1 Survival curves of colorectal cancers
by classification of DNA ploidy.
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Figure 2 Survival curves of esophageal cancers
by classification of DNA ploidy.
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Figure 3 Survival curves between high ploid
aneuploid and low ploid aneuploid (a:ai+z+s
cases, b : lymph node metastatic cases).
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HLA Class I[FiEOFEIX, Btk 4 61(53.7%),
Ra 1 38 1 (46.3%) T & - 7= (Table 4), HE M
WA T L OB CIIAHMEE & OHEREEERED o h
Ripotz, Vv HigER Tz HLA Class IHUR®D
FIEDEMET o 7z 44 Bl 23 B (52.3%) 25V MOAY: ]
EBBETHD, 21 5147.7%) 08 v HEBE
¥ - 7z (Table 5), —7, HLA Class [HLRD
SEDRMETH - 7 38 Hid 29 F(76.3%) 23V ¥ /¥
HEBEETHD, IRNQIB)VEBETH D
HLA Class [ FUROBRMFICERIC ) v/ fiEsB
%5512 (p<0.05) ZHIZFERE a EFICR-
THRERTH o 72,

EEAEDY > BRZM(TIL) &t HLAHIRDO R
BroHE%E &k, TILBM 0516, HLA
Class [FIEORBEOBRMETH - iERIZ 3361, k&
WHIz18BITH o 72 TILEMD 31HIF HLA
Class [FIEORBEOBMETH - IEH X 11 5, &
MBIZ 20 TP > 7= (Table 6), HLA Class [ 5K
B oERic, BERBEOY >3RS (TIL) O &
Ba% o7 (p<0.05),

RicEGERTORN % L7, diploidy 47 fITid,
HLA fiEORBEOEEC X 5 FRAOKBIZAD
Shizdolz, aneuploidy 35 % Tik HLA Class I
FERMEOER O FESTRTH o 7ons, HatFEH

Table 4 HLA Class I expression on esophageal cancers

all cases (82 cases)

positive
negative

44 cases (53.7%)
38 cases (46.3%)

Table 5 Difference in nodal metastasis on HLA Class I expression

n (+) n (—)

HLA ClassI  positive (44) 23 (52.3%) 21 (47.7%)
HLA Class I negative (38) 29 (76.3%) 9 (23.7%)
(p<0.05)

Table 6 Relationship between DNA ploidy and TIL

HLA class I (+)

HLA class I (—)

51 cases
31 cases

TIL positive
TIL negative

33 (64.7%)
11 (35.5%)

18 (35.3%)
20 (64.5%)
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Figure 4 Survival curves of esophageal cancers
on HLA Class I expression between diploid and
aneuploid.
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