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Identification of new specific genes in esophageal and gastric cancer stem cells by
SAGE method and analyses of the gene functions

Hamai, Yoichi
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We analyzed the function of specific gene selected by serial analysis of gene
expression method (SAGE) for gastric and esophageal cancer stem cell.
We firstly sorted the human gastric and esophageal cancer cell line due to markers of CD44+ or by
fluorescence-activated cell sorting (FACS), and separately collected each cells with CD44+ or CD44
Subsequently, we exhaustively analyzed and compared the gene expressions of messenger ribonucleic acid
(mRNA) derived from cells with CD44+ and CD44  marker. Analyses of gene functions for a promising
specific gene in cancer stem cell (CD44+ cell) selected bg SAGE method was performed by RNAi method, cell
migration, cell invasion, and thiazolyl blue tetrazolium bromide(MTT) assay.

SAGE



@
@
CD44 CD133 2
CD44+/CD24-
CD44+
©)
CD44

FACS (fluorescence activated cell sorting)

FEMEk cOnERAEEORMIY—Hh—HHEL

5-FU B boc

cDas+#ifs DFEHFIIC S S EEEMN

B EEHBEETE-8IZE [ B Docetaxelif 5IZ & 5CDU4RBRDELL

Populalion Name

€044-:NonStem call C04a+:Stem call

24 CD44 TEB DO 100n U..
cD24 Cl JES DO 100n D.
CD24 CD44 TE8 D1 100n D.
CD24 CD44 TES D2 100n D.

Count

Docretaxeli% 5 CCD44HEBTMNET

T T T
=

10 10’ 107 10’ 10!
CDA44_PE-A

H2. Mk cohEfLBgRORElaY—h—2WElL

(D
CD44+
( 2
FLEMRBEEMDAMB231< —h —(CD44/CD24)FH
1 T |lee 1
X = e e »

+

0 +——=8%+6:00 0
4

o

mo -
By A
+
o

EE#HBEMEN4OT —h—RE

e | @

FACSI:J:%;#{HEEW)‘J—:F e

3LEMrE Y —T « > J%96hr
CD24-/CDA44-+(E 4RE) CD24+/CD44-GE#4R)

REEHBEHKTE-8O YT —h—RE

® % e

E1. Z#RTOCD4/CD24r—h—D S &, &ififaL MM TORBEDE

4)
DNA
SAGE  (Serid Analysisof Gene Expression
) SAGE

mRNA
mRNA  poly A
CATG 10
(tag) PCR
tag
tag
10
tag
SAGE
CD44(+) CD44(-)
SAGE
CD44+/-




(1) SAGE
( 3
CD44(+)
CD44(+) O]
SAGE CD44(+) CD44(-)
SAGE
1. Total RNAKYmRNAD F T AAAAA
———AAAAA mRNA
AAAAA
2. BiotinZ & 1 oligo-dTZ FA L TcDNAS Ak
.
MA@ DM
AAAAA
TTTTT-

3. Anchoring enzymelZ & % Y1H &Streptavidin~ 0 B3
Anchoring enzyme: Malll

Nia Il Recognition Site AAAAA
5..CATG...3

—
GTAC——————TTTTT- O :

s — AAAAA

3. GTAC...5 GTAC TTTTT-

M280-Streptavidin

4, 27 )LcDNA%E =5 F ULinkerZ {50

T PV e e O [ Y ———
G G4 ] § 41—

5. Tagging enzyme THIYHL

iker i A G ———AAAMA _E%L@TEL_—#“T“T"?‘#_
Iy +:¢¢’;ﬁ_ _8%R(ci_$:ﬁ?ﬁ_
BsmF1 or Mmel BsmF1 or Mmel
\ / BsmF | Recognition Sits
6. Ditag s Fl Hestion 3. cccTamr. s

unker1 &4 R €T = &1 1 ¢ I
unker2 G4 RE T &4 A 2 I

Ditag
7. PCRIZ & % Ditag D 1R

nker 1 §A R8T = G4 A ¢ .
unker1 (G4 RE = 64 R €

Linker® = [ZPrimerBEFAHEL TS

—> PCRIZIF

8. Anchoring enzymelZ & dLinkerMiE&

9. LigationlZ & % Concatemer D% RE

E——GTAC =

Tagl Tag2 Ligation

CAT G ™ m—
— G TAC
Tag3 Tag4d

G o e CAT G s —— CATG
C e it G T A € e o G TAC

Tagl Tag2 Tag3 Tag4 Tag5

10. ConcatemerZVector|Zi AL —IIT X \l
P : Concatemer

Sphl / Sphl

M13F M13R
pZero-1 — 3 L—HIUR
B3 sAGERI T—<

@

CD44(+)
Q]
SAGE (Serid Anaysis of
Gene Expression )
(1) CD44
FACS CD44+/-
SAGE
(2) CD44(+) CD44(-)
MRNA SAGE
CD44+/-
(3) RNAI
FACS
SP
Cell migration
assay
Cdll invasion assay
MTT assay
(4)
invivo
10

1. Hamai Y, Hihara J, Emi M, Murakami Y,
Kenjo M, NagataY, Okada M. Results of
Neoadjuvant Chemoradiotherapy With Docetaxel
and 5-Fluorouracil Followed by Esophagectomy
to Treat Locally Advanced Esophageal Cancer.
Ann Thorac Surg (in press)

2. Hamai Y, Hihara J, Taomoto J, Yamakital,



Ibuki Y, Okada M. Effects of neoadjuvant
chemoradiotherapy on postoperative morbidity
and mortality associated with esophageal cancer.
Dis Esophagus. 2015,28,358-364

3. Ibuki Y, Hamai Y, Hihara J, Taomoto J,
Kishimoto |, MiyataY, Okada M. Emergency
escape surgery for a gastro-bronchia fistulawith
respiratory failure that developed after
esophagectomy. Surg Today. 2015,45,369-373

4. Hamai Y, Hihara J, Taomoto J, Yamakital,
Ibuki Y, Okada M. Hemoglobin level influences
tumor response and survival after neoadjuvant
chemoradiotherapy for esophageal squamous cell
carcinoma. World J Surg. 2014,38,2046-2051

5. OkitaR, MiyataY, Hamai Y, Hihara J, Okada
M. Lung abscess presenting as tension
pyopneumothorax in a gastrointestinal cancer
patient. Ann Thorac Cardiovasc Surg.
2014,20,478-481

6. Hihara J, Hamai Y, Emi M, Aoki Y, Taomoto J,
MiyataY, Okada M. Esophageal bypass
operation prior to definitive chemoradiotherapy
in advanced esophageal cancer with
tracheobronchial invasion. Ann Thorac Surg.
2014,97,290-295

7. Sakogawa K, Aoki Y, Misumi K, Hamai Y,
Emi M, Hihara J, Shi L, Kono K, Horikoshi Y,
Sun J, IkuraT, Okada M, Tashiro S. Involvement
of homologous recombination in the synergism
between cisplatin and poly (ADP-ribose)
polymerase inhibition. Cancer Sci.
2013,104,1593-1599

8. Hamai Y, HiharaJ, Emi M, Taomoto J, Aoki Y,
Kishimoto I, Ibuki Y, Okada M. Treatment
outcomes and prognostic factors for thoracic
esophageal cancer with clinical evidence of
adjacent organ invasion. Anticancer Res.
2013,33,3495-3502

9. Aoki Y, SakogawaK, Hihara J, Emi M, Hamai
Y, Kono K, Shi L, Sun J, Kitao H, IkuraT, Niida
H, Nakanishi M, Okada M, Tashiro S.
Involvement of ribonucleotide reductase-M1in
5-fluorouracil-induced DNA damagein
esophageal cancer cell lines. Int J Oncol.
2013,42,1951-1960

10. Hamai Y, Hihara J, Aoki Y, Taomoto J,
Kishimoto |, Kobayashi Y, MiyataY, AikataH,
ChayamaK, Okada M. Airway stenting for
tracheal obstruction due to lymph node
metastasis of hepatocellular carcinoma.
Anticancer Res. 2013,33,1761-1764

7

. 114
2014/4/3
2.

. 67

. 2013/6/13
3. Yoichi Hamai, Jun Hihara, Junya Taomoto,
Ichiko Kishimoto, Yuta Ibuki, Morihito Okada.
Pre-therapeutic hemoglobin level has a
significant impact on tumor response and
outcome in neoadjuvant chemoradiotherapy for
esophageal squamous cell carcinoma. European
Cancer Congress 2013/9/27 Amsterdam.
Netherlands.
4.

. 113
2013/4/11
5. Yoichi Hamai, Jun Hihara, Manabu Emi,
Yoshiro Aoki, Morihito Okada. Treatment
outcomes and prognostic factors of thoracic
esophageal cancer with clinical evidence of
adjacent organ invasion. 13th World congress of
the international society for diseases of the
esophagus. 2012/10/15 Venice. Italia.
6. Jun Hihara, Yoichi Hamai, Ichiko Yamakita,
Yuta Ibuki, Junya Taomoto, Takaoki Furukawa,
Morihito Okada. Pattern of recurrence after
neoadjuvant chemoradiotherapy followed by
surgery in locally advanced aquamous cell
carcinoma of the esophagus. 14th World congress
of theinternational society for diseasis of the
esophagus. 2013/9/22 Vancouver. Canada.
7. Ichiko Yamakita, Jun Hihara, Yuta lbuki,
Yoshiro Aoki, Junya Taomoto, Yoichi Hamai,
Manabu Emi, Morihito Okada. Phase |1 study of
docetaxel and 5-fluorouracil with concurrent
radiotherapy in patients with unresectable locally
advanced esophageal cancer. 2013/9/22.
Vancouver. Canada.

@
HAMAI Y OICHI

90423384

2
OKADA MORIHITO

70446045



(4)
HIHARA JUN

10322744
FURUKAWA TAKAOK

00736530
YAMAKITA ICHIKO

70634088



