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The Ratio of CD44 Epithelial Variant Trans-
cript to CD44 Hematopoietic Variant Trans-
cript: Prognostic Significance in Gastric Ade-
nocarcinoma

Keun-Ho Lee, M.D., Young-Ha Kim, M.D., Won-Sang Park,
M.D." and Cho-Hyun Park, M.D.

Purpose: The purpose of this study was to evaluate the
prognostic significance of the ratio of CD44 epithelial variant
transcript to CD44 hematopoietic variant transcript in gastric
adenocarcinoma.

Methods: We performed reverse transcription-polymerase
chain reactions for CD44 expression in tumor tissue and
adjacent noncancerous mucosa obtained from the surgical
specimens of 35 patients with gastric adenocarcinoma. We
determined the epithelial/hematopoietic variant (E/H) ratio in
each specimen. We also probed the difference between the
tumor (T) E/H and noncancerous mucosa (N) E/H and
analysed its correlation with clinicopathological parameters
including Lauren's classification, the status of differentiation,
the depth of invasion, lymph node metastasis, perineural
invasion, clinical stage and disease-free survival rate.
Results: The mean of the E/H ratio was higher in the tumor
tissue than in the adjacent noncancerous mucosa (0.13 vs.
0.09), but lacked statistical significance. The T(E/H) ratio
demonstrated significant correlations with Lauren's classifi-
cation (P < 0.05) and differentiation (P <0.05). There was no
significant correlation between the T(E/H) ratio and other
clinicopathological parameters. The T(E/H)-N(E/H) in patients
with intestinal type was 0.15+0.24, as compared with —0.08
+0.40 in patients with diffuse type (P <0.05). In patients
with differentiated tumor, the T(E/H)-N(E/H) was 0.15+0.25,
as compared with 0.07+0.39 in patients with undifferen-
tiated tumor (P <0.05). There was no difference in the dis-
ease-free survival between the patients with higher T(E/H)-
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N(E/H) and those with lower T(E/H)-N(E/H) (22 months vs.
19 months in median).

Conclusion: The prognostic significance of CD44 E/H ratio
in gastric adenocarcinoma is still unclear. However, our re-
sults suggest that CD44E/H ratio is a potential prognostic
factor in patients with differentiated gastric adenocarcinoma.
(J Korean Surg Soc 2001;60:623-629)
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© &710th(12) tiAske] CD44 obg ol tidt A4l A
CD44HE A4 i3 es) HEolld 5 wadu A u
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HAL Seta4 oIS & CD44 HAHH Q| E

A4 7wt 1) 9gjekzA o 2 BE] Micro-FastTrack™ 2.0
mRNA Isolation Kit (Invitrogen Co., Carlsbad, CA, USA)E
o] g3l 77} polyadenylated mRNAE He|slx, &3t
(template)2 CD44 cDNAE Moloney murine leukemia virus
o] AN HAE o]f3}o] random primed cDNAE 3HA]
stoich. Faa L AHISS 10 mM Tris-HCL (pH 8.3),
1.5 mM MgCl,, 50 mM KCI, 25 U/ml Taq DNA polymerase,
200 mM deoxynucleotide triphosphate, 0.4 M oliogonucleo-
tide primer& A}-£-3}0], thermal cycler (Perkin Elmer Cetus,
Norwalk, CT, USA)ol|A] denaturation (94°C, 1%, annealing
(60°C, 1%), extension (72°C, 15) 3448 323] AJg¥s}ic).
Oligonucleotide primersi= 5’-TCCCAGACGAAGACAGTCC-
CTGGAT-3’¢} 5’-CACTGGGGTGGAATGTGTCTTGGTC-3’
Z CD442] ¢DNA~7} A A|(splicing out)¥]+ exon v1-v102]
ubZ$] F-(membrane proximal region)E ZEZA|Zom =%
AHE-2 Mini-Gel Migration Mupid-2 (Cosmo Bio Co., To-
kyo, Japan)& A8l A 7]ed% & 5] ethidium bromideol]
A= wl=E5L densitometer (Imagemaster VDS, Amer-
sham Pharmacia Biotech, Piscataway, NJ, USA)E A}-&-3}¢o]
A%EA et
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A Felslr] flste] A7IAAd FAE AAEede o
71Ad B AL cyclic sequencing kit (Perkin-Elmer, Foster,
CA, USA)E A-&3lo] A=A A Ao wte} A3dsle]ct.
ol & 9okl Z=ZAE-S 1% low molecular agarose gelol]
A A7 Esa Zzbe] WlEE kel A wsgr|(UV illu-
mmator) sholl 4] Zrehll F] 50 pl Firroll 297k WA ske
ZE ABEE 238 F WIAY 24 YPoz A48
ik &3 10 plol] dANTP7} E38E|o] 9+ cyclic mix-
ture 4 ;19} 2 primer 1 1 L8] 3 P-dCTP 0.2 p1E 47}
slo] 25 cycle®] PCRE AAslich Hb-3 Abgdll 54 <%
©] loading dyeE 713t F 95°CollA] 5E7F WA A7
4°CollA] FY¥3t & 6% denaturing polyacrylamide gelol]A]
RGBS Aselel Arb A LR G7]4d0] CDM
mRNA {1 &elslgich
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o] Student’s t-testg o]-&s}o] njws}eicth. At FH
AEES Kaplan-Meier W3 4831920, 4ZE9] Kol
+ logrank testZ H|Z3}gch EAAE FoA-L P-valuer}

005 vITrel B4 o9l 9E Aoz sk

D) AHAL Setas MElS M2 HIIME 24
o]
=

83 bpe| A= AVIAYE 4 Zi CD44 FHAE]
exon 10|14 107}A] 7} A4 % QGA7]A 9GS Bl om, 479 bp
o

A7 gs FslivhFig. 1). ¥ A3 RNA 35,
QA FHEL AaubS 2 AVIAG EAE 3wk
gto 24 ghelsgich

2) IMRIOIM CDade| Wl

CD44 o] &A2LE o] &3k RT-PCRe|A] o 7}A] of
Zoll el ka3t =719 vi=E3 37| CD44Hell 3
= 83 bp 7] 9] wiET} AA] 404 7186 354(87.5%)
o] §F =A3} F9] AL =2AH A PEE At w3k 479
bp 37]9] CD44E W= ¢F =F of|Al = AA| 404 = 21
of|(52.5%)0l1 4 BEE R om, F9 BFzAdAe A
40¢]] Z 164](40.0%)N A D2 ¢ th(Fig. 2).
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Fig. 1. Sequence analysis of RT-PCR products of CD44 in gastric
adenocarcinoma. (A) RT-PCR product of hematopoietic
variant showed RNA transcript missing exon 1-10 with
alternative splicing at nucleotide number 845. (B) RT-PCR
product of epithelial variant showed RNA transcript, but
exon 1-7.

3) 2IMetol CD44 E/H H|21} Ha| ZE sty SMO|
H|m

GzZ oA CD44H7} P42 o2 5 A3t 9]
Ak g2 359 hdl 13 G37.1%)NA = =29 EH
H| & (T(EMH))] 9] Ag=Z A9 H]&(N(E/H)Ect
=%om, 8 (22.9%) N A = T YAl VERFA] QrzF o) A
Y E=A vebde 57 Bokek TEM)S] H 2 0.13+
025¢932m NEMH)S HTL 0090288, =2 EH
v go] #9 AdzAH =dAN FAAA oo
AehP=0.53). 223l w}E FiollA Az} wnky 2
A9 TEH)E Z+7F 0.2120.329) 0.04 £0.072 A3 ol 4]
SARSE oAl EdehP<0.05). w3t A3 kA
ol A= T(E/H)7} 021 +£0.322 N(E/H)] 0.07+£0.142 ¢} =
Al Ve o (P <0.05) mRHY Shkrell A= 247 0.04 &
0.077} 0.124+0.38% =}o]7} $12thP=0.63). T(E/H):= L3
] FAFNA 0224033, v 53y SAFFollA] 004+
0072 F3}3 3kATollA ¥ =4 VERschP <0.05). o
Al Bsle szl A E T(EMH)7} 0.22+0332.% N(E/H)
9] 0.07+£0.145c} =A] Vbt ok (P<0.05) v &34 &
AT AE ZHzZE 0.0420.073 0.1120372 Xo]7t
th(P=0.65). 1yl 91 Hakx, x4 Hol, AH H+,
o] 7] Toll kg EolA = TEH) kol f-2%
ZFo] 7} 919 th(Table 1).

4) T(E/H)-NEM)L} Hal=Z sty S49f Hln

SzA 3 F9 B4z EH v&9 Ao], = T(E/H)-
NEMH)= —1.57%€ 0769 W2 3 0040349}
T(E/H)-N(E/H)®] H#3h& Welz2ed EAE7 v 2t
Rl 2AEHI EokEd wel ou] e Aolzk U
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Fig. 2. Detection of CD44 c¢DNA in gastric adenocarcinomas by
RT-PCR. T and N represents gastric adenocarcinoma and
noncancerous gastric mucosa, respectively. M represents
123-bp Ladder used as molecular size markers. The 479-bp
and 83-bp RT-PCR products represent the CD44 epithelial
variant (CD44E) c¢DNA and the CD44 hematopoietic
variant (CD44H) cDNA, respectively.
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Table 1. CD44E/CD44H ratio and pathologic features in gastric
adenocarcinoma

Table 2. T(E/H)-N(E/H) and pathologic features in gastric adeno-
carcinoma

E/H ratio

(mean-+Sp)  T-valve

Pathologic features Cases

T(E/H)-N(E/H)

(mean+sD)  Fvale

Pathologic features Cases

Histologic type

Intestinal 18 0.21+0.32 <0.05
Diffuse 17 0.04+0.07
Differentiation
Differentiated 17 0.22+0.33 <0.05
Undifferentiated 18 0.04+0.07
Depth of invasion
2> 15 0.18+0.32 N.S.
3< 20 0.09+0.18
Lymph node metastasis
(=) 8 0.13+0.14 N.S.
(+) 27 0.13+0.28
Perineural invasion
(=) 16 0.15+0.31 N.S.
(+) 19 0.10+0.18
Clinical stage
I, I 10 0.20+0.34 N.S.
oI, vV 25 0.10+0.20

Histologic type

Intestinal 18 0.15+0.24 <0.05
Diffuse 17 —0.08+0.40
Differentiation
Differentiated 17 0.15+0.25 <0.05
Undifferentiated 18 0.07+0.39
Depth of invasion
2> 15 0.13+0.26 N.S.
3< 20 —0.04+0.38
Lymph node metastasis
(-) 8 0.10+0.12 N.S.
(+) 27 0.01+0.36
Perineural invasion
(=) 16 0.02+0.44 N.S.
(+) 19 0.05+0.15
Clinical stage
I I 10 0.14+0.21 N.S.
I, IV 25 0.00+0.38

E/H ratio represents the amount of the CD44 epithelial variant
transcript relative to the CD44 hematopoietic variant transcript.
N.S. = not significant

0249} —0.08+£0.400.2 #A¥ol|A T =9kou(P<0.05),
B EolAE B3 AT ulRE BTN 7
7 0.15+0.259 0.07+039% n|&e}s shapFHc}l E3}
8§ RATolA T ERTHP<005). 9 ARE, AxA
Aol, A A<, kel QA7) Soll W BFollAE
Aoz §ol3t #ol7} §iglchTable 2).

5 PH MZES7 CD44 E/H H|29 1EA

TEMe| we FPPE2-e vlass] fstel A
T(E/H) $kA}3} 3 T(E/H) Ao & vl 247 7]
T S48 2AolA BH v 5] FFEY 0138 7]
T2 33ieh A T(EH)T-2 3 TEH)T-] 74 AYE7]
e A2 Hat 273093 256702 A T(EH)T-ol| A
o Ao}t FAAY Aol $Alch(P=0.67, Table 3). 9+
243} 29 A4z AoldlA EH Hlge o], =
TEH-NEHE HTF7k 0045 7[F22 A T(EH)-NEH)
-7 3 TEMH)-NEHTLZ Vo] A7tz e 71 7+-&
vlaskeich dd 7ol whE EEE F T Aol X
7} 99k P=0.57). 11AF} 3 FH AESS A T(EH)-
NEH)FA A 22 80.9%¢ 59.7% —1g]i 3 T(E/H)-
NEMH)TAA 22 75.0%2F 58.3%AcHFig. 3). 51 AE

The value of the T(E/H)-N(E/H) indicates the difference of E/H
ratios between tumor tissue and adjacent noncancerous mucosa.
N.S. = not significant
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Fig. 3. Kaplan-Meier analysis of disease-free survival in patients
with gastric adenocarcinoma with low or high T(E/H)-
N(E/H).
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Table 3. Disease-free survival according to clinicopathological pa-
rameters and the T (E/H)-N(E/H)

Survival (months)

Pathologic features Cases P-value
Median Mean
Histologic type
Intestinal 18 220 285 N.S.
Diffuse 17 150 243
Differentiation
Differentiated 17 220 280 N.S.
Undifferentiated 18 170 250
Depth of invasion
2> 15 240 284 N.S.
t3< 20 170 232
Lymph node metastasis
(=) 8 * * <0.05
(+) 27 220 238
Perineural invasion
(=) 16 230  30.1 N.S.
(+) 19 220 238
Clinical stage
I, I 10 245 347 <0.05
I, IV 25 220 232
T(E/H)
Low 24 17.5 27.3 N.S.
High 11 220 256
T(E/H)-N(E/H)
Low 23 19.0 2638 N.S.
High 12 220 265

The value of the T(E/H)-N(E/H) indicates the difference of E/H
ratios between tumor tissue and adjacent noncancerous mucosa.
*No evidence of recurrence was observed during the follow-up
period.

Tl FH77 3 At
Hol7} A& FATNAE HT %j—'ﬂé AYE7|7ke] 23.87Y
Az o] ZYhHP<0.05). o A IHAE 27] o]
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7] ol SAFA = 23270EE FA] F2gt o7} 3l
9 tH(P <0.05, Table 3).
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ZollA ¥ ¥ wER Wbl o 9] W4
Qo CDME7L 4R & Aolehe F2429T AXeli
Aztolt.

27 PCRE o &3 BAolA A Aol e 25
£ Zolxw AAY WLE Yelo] EAY zH oA
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Aol we} 2R 945ke] Aol AL CDM4 EH 1§
of §olelrl AAR e Mol AL ¢ 5 Yok

23} GzAolAe] CDu EH g Hol, =
T(E/H)-N(E/H) 7t T(E/H) 3tz A3 dBIAE Ko
A 2R, B3, ko] A, A4 A4, A=A Hol,
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kit 5 A9 Lal ol AT TEH-NEH) o] £71
Uehton o welzeh 2ds el gt
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Hole} CD4EZ} elzto] &e AWAsHE Lol
Yamaguehi 52602 919 22)9] BEEs} FEd BAL
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ole} a4 Aolr} wrka sl ok & 7o) 4
ol QR Aol Aoz, ol 7| o] 4ol @
2 QN At AT 281 4ol UL
2 AAg.
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-N(EH) X% CD44 E/H n|&3} 37 S|ollA ol 04
A9 FEAE obd EHelta & 4 ik

e B

) FEA3} 79 34 Al CD44 EH Hl gl wE
gl P AEEe] Aolv} glgleh. 2 mE 4
Aol A CD44 BH vl go] dlFAAZA 2o} JeAL
kel A skt

2) A3 23y A4 BATIAE F=H DM
EH &) 9] B4 ol A et olelA] Foket )
g B Rl AR Holrh glgieh ol Sl4lekel
Aol vhet Holkak 5ol GeAl AHolsh Ana a3l
A2A 889 5ol 9 AN
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