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Fig. 1 Sensitivity and specificity of epithelial cell
gene markers on RT-PCR analyses.
The markers used in RT-PCR analyses are shown
on the left. RNA samples used are shown in the bot-
tom. 10°00 10”°0 colon cancer RNA diluted x 10°00
x 10° respectively, with normal lymph node RNA.
SO skin. FO fatd adipose tissuel PO peritoneum.
For GS04094, the sensitivity is 10"°, and for CK-20
or CEA, the sensitivity is 10"°, 10°°, respectively. S
and P RNA samples for CK-20 and P RNA sample
for CEA give positive bands.
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Fig. 2 Preliminary experiment of GS04094 RT-PCR
on peritoneal lavage samples of cancer patients.
Template RNA used in RT-PCR analyses are the
followings. 10° 10°0 colon cancer RNA diluted x 10°
or x 10°, respectively, with normal lymph node
RNA. LNO normal lymph node. SO skin. FO fatl adi-
pose tissuel] P peritoneum. m, sm[ colon cancer
with invasion to mucosal layer or submucosal layer,
respectively. cytd O [1J gastrointestinal or gyneco-
logical cancers with peritoneal dissemination cytol-
ogy positivell. P. CO positive controll colon cancerll.
N. CO negative controld distilled waterl GAPDH

O glyceraldehyde — 3 — phosphate dehydrogenase [
RNA are used to rule out the possibility of RNA
degradation in each reaction.

- cyfitl +[17]
10°10°LN S F P mmsmsmI— P.CN.C

ooooooooobooOoo RrRTPCROOOOOOO
oooooooooo
ooo0000o0oooO0o0O00ooooOo0O0On Fg.
20000GS040940 RT-PCROUOOOOOOO mOO
smOO00O00000O00O0O0O0O0COO0O0O00O00
ooooooooooooooooooboboo4000
oooooooooobooo
oooooooooooooooooboooooo
O0oobupoo0o0c0ooooboOon0n predpostd
O00oooO0o0o0O0mRT-PCROO PCROOOOOO
000000 Fig.30000000ORNAOOOOOD
OOGAPDHO RT-PCROOOOOOCOCOOOOOO
00 06S040940 RT-PCROOOMMOOODO 50 pre
0000 post] O I 40 O preé] 0O OO post] U [ 10 OO
OO00Oprdd00O0 400000000COOOOOO
OO0O0O0O000RaORsOODOOOODOOOOOO se
Oa200ssdald0000000O0smOssdall0dnn1n
OoooOpreD00000C0CCOOOOpostDOOOO
00500000000 RassO 100 postd OO
0000000400 0000000000000
0000000000000 0RDO 4000 pred
postU00O0O00O0O0OCOCOCOOOOODOOCOOOO
00000GS040940 RT-PCROOOOOOOOOO

GS 040904

GAPDH



rooo

Fig. 3 Representative figure of GS04094 RT-PCR
analyses on pelvic lavage samples of rectal cancer
patients.

Case No. are shown on the top. pre, postd RNA ex-
tracted from the pelvic lavage sample obtained be-
fore manipulation of rectum, or after complete mo-
bilization of rectum, respectively. n-LN O normal
lymph node. n.c negative control] distilled water(.

Case 1 2 3 4 5 6 7

pre post preﬁst pre?)st prﬁ)sl pre_post pre_post pre_post n-LN nc

GS040904

Table 10 Summary of the results of RT-PCR analyses

pre post

tumor location

Rs 1741 25%0 1/41 25%0

Ra 1/31 33%0 2/31 67%0

Rab 2/31 67%0 2/31 67%0

Rb 0/41 0% 0/41 0%
Dukes’ stage

A 0/41 0% 0/41 0%0

B 1741 25%0 1/4] 25%0

C 3/61 50%0] 4/6] 67%0
depth of invasion

smO mp 0/5] 0%0 0/5] 0%

s§l all] 4/9] 44%0 5/91 56%01
lymphnode metastasisl nCJ

O 1781 13%0 1/81 13%0

O 3/6] 50%0 4/6] 67%0
lymphatic invasionl Iy

0 0/5] 0% 0/5] 0%

] 4/9] 44%0) 5/91 56%0]
venous invasions! v{J

0 3/13] 23%0 4/13] 31%0

] 1/1] 100%0) 1/11 100%0

RsO rectosigmoid, Rall upper rectum, Rb[ lower rectum,
sm0O submucasal layer, mpO proper muscle layer, ssO
subserosal layer, all adventitia. The difference in depth of
invasiofl smO mp vs. ssU alll J lymph node metastasigl n
0 0 Ovs. @ O Tand lymphtic invasiofl Iy O Ovs. Iy O (Tare
statistically significanfl pJ 0.050
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Fig. 4 The representative histology of GS04094-RT-
PCR-positive or negative upper rectal carcinoma
with invasion to subserosal layer.

Al Case 3, upper rectal cancef] RalJ, depth subse-
rosal layerO ss[] lymph node metastasislJ negative

0 no lymphatic invasion[ severel ly3[] venous in-
vasiond negativel] vOO There is a distance between
the serosal surface and the invasion front of cancer
and the margin of the cancer nest is very clear. B.
Case 5, upper rectal cancef] Rsl, depth subserosal
layerd ssJ lymph node metastasisO positive(l n1[]
lymphatic invasion] moderatel ly2[] venous inva-
siond negativel v0O The invasion front of cancer is
very close to the serosal surface and the scattering
of the cancer cells can be seen just beneath the se-
rosal surface. For the detail of classification, please
see Ref. 12.
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Molecular Staging of Rectal Cancer Using RT-PCR Analysis on
Intraoperative Pelvic Lavage Samples

Naohiro Tomita, Masatomo Tada, Mitsugu Sekimoto, Masayuki Ohue,
Tadashi Ohnishi, Tetsushi Morita, Masakazu Ikenaga,
Yasuhiro Miyake, Nariaki Matsuura”
and Morito Monden

Department of Surgery 11, Osaka University Medical School
" Department of Pathology, School of Allied Health Sciences, Faculty of Medicine, Osaka University

In the operation for advanced rectal cancer, some cancer cells may possibly emigrate from lateral blood-
or lymph-vessels during mobilization of the rectum. This could be related to lateral lymphnode metastasis or
local recurrence, although its detail is quitely unknown. In order to clarify this point, we tried to detect cancer
cells in pelvic lavage fluid during rectal surgery by RT-PCR analysis using a new epithelial cell-specific gene
marker, GS04094] Cancer Res., 58, 2440-2444, 19980. During the operation for rectal cancer, pelvic lavage with
100 ml saline was performed before rectal manipulatiof preCand after complete mobilization of rectun] post
and each sample was then examined by cytologic and RT-PCR analyses. Among 14 cases of rectal cancer, 5
cases were shown to be positive by RT-PCR analysis indicating the possible presence of cancer cells. These in-
cluded 4 cases with pre] 0 [0 and post( 0 [J and 1 case with pre0 O O and postO O O A correlation was dem-
onstrated between RT-PCR positive diagnosis and depth of tumor invasion, lymph node metastasis, lymphatic
invasion, or tumor location] only for pre] 0 O casesl] These preliminary results suggest that the emigration
of cancer cells by breakdown of lateral vessels or the leakage of cancer cells to the serosal surface could be de-
tected with high sensitivity using RT-PCR analyses of GS04094 on pelvic lavage samples during operations for
rectal cancer. This indicates that RT-PCR analyses may be useful for tumor staging and/or the determination
of therapeutic procedures.
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