ChetHz[stslX|: H 35 # Ml 4 2 2001
The Korean Journal of Pathology. 2001; 35: 299-305

Al 8H0M S

2 ul ZEH0l OIS Telomerase mRNA

RNA d2%Y ds

ES|
AMS

12001 49 1Y

ol 1 2001 7€ 204

HAXR} : 7] W] &

9§ 501-190 FFA 7 & 5

Aol et s

A3} 062-220-5670

Fax: 062-225-0480

E-mail: magda@altair.chonnam.ac.kr
*o] =po Ay dAdTs o

TH (20009 %) 2] AP 2 o] FojH S,

obd ok AT ZoEG A9} Fokold S MR
TR wolE 7 dnt whEbA AT e AEE
Hol §A47 wolo] og) okE AER wdsie] 7t
L A =2 1 ) R )
FA; HelE dMa] eiME A
AESfoF & o, 11 FAME a4
28 o2 JUEHe E4E WA AEsof
Az,

QA M) EgAdel tated = Bl H2ol] @izl TRAP
(telomeric repeat amplification protocol) 9] HWHO 2 telom-
EAFO N AT Yok AN L AT A

Ho) BHAS TRAPOZ ZAF HIEA 1
glu e olFA WW o FAET ofUE AT
oA W M FEEHE TRAPY 7ot A wgg B
of, U2 AFAEY HM9E e TRAPS o438 &4

=
o

°
o2

Rl
o
N
N
Ryt ok

ok

2
1o
o

I
o,
o

oE -
rE
1o
b
oX,

o Mo

[o @ p o
2 X

fru

1ol oXx
P

erase AL

2ol 244

oX,

299

In Situ Detection of mRNA and RNA Component of Human
Telomerase in Proliferative Lesions of the Stomach

Mi Sook Kim and Sang-Woo Juhng

Department of Pathology, Chonnam University Medical School, Kwangju, Korea

Background : Proliferative lesions of the stomach were investigated by in situ hybridization
using RNA probes for telomerase components and compared with the results by TRAP
(telomeric repeat amplification protocol) assay. Methods :
telomerase RNA component) and hTERT (mRNA coding for a catalytic subunit of human
telomerase) were made by cloning and in vitro transcription. The probes were applied for in
situ hybridization in 23 cases of adenocarcinoma of the intestinal type and adjacent dyspla-
sia, and in the normal and metaplastic mucosa of the stomach. Results : Telomerase activi-
ty by TRAP was positive in all cases of adenocarcinoma, most cases of dysplasia, and many
cases of normal mucosa. hTR in situ hybridization showed positive staining in the adenocar-
cinoma cells, dysplastic cells, a few cells in the proliferation zone of the normal mucosa, and
a few infiltrated lymphocytes. hTERT showed positive staining in the same cells. Conclu-
sions : Telomerase is expressed in most cases of dysplastic lesions and is thought to be
acquired in the early steps of carcinogenesis. The expression is noted in a few cells of the
normal proliferative zones and the infiltrated lymphocytes, emphasizing the importance of in
situ detection of telomerase at the cell level.

RNA probes for hTR (human
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Forward primer 5° AAT CCG TCG AGC AGA GTT 3
Reverse primer 5 GCG CGG [CTT ACCJs CTA ACC 3
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polymerase chain reaction, RT-PCR)S Al33}ith RT-
PCRel| AMS-H primer®] @71 Y-S 747} tharst 729kt

Forward Primer (hTR) 5 CCG CCT TCC ACC GTT CAT TC 3
Reverse Primer (hTR) 5 CAA CTC TTC GCG GTG GCA GT 3
Forward Primer (hTERT) 5 AAG TTC CTG CAC TGG CTG ATG AG 3'
Reverse Primer (hTERT) 5 TCG TAG TTG AGC ACG CTG AAC AG 3
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Fig. 2. In situ hybridization for human telomerase RNA component
(hTR) in well differentiated adenocarcinoma of intestinal type. Posi-
tive reaction is noted in the karyoplasm, nucleoli, and cytoplasm.
nitroblue tetrazolium/5-bromo-4-chloro-3-indolyl phosphate (NBT-
BCIP) chromogen.

Fig. 1. Results of telomeric repeat amplification protocol (TRAP)
assay. Lane 1: Positive control (HelLa cells), Lanes 2-3: Negative
control, Lanes 4-5: Normal gastric mucosa, Lanes 6-9: Dysplasia,
Lanes 10-11: Adenocarcinoma.

Fig. 3. In situ hybridization for human telomerase RNA component
(hTR) in moderately differentiated adenocarcinoma of intestinal
type. Positive reaction is noted in the infiltrated lymphocytes as
well as in the carcinoma cells invading the muscle layer. Nitroblue
tetrazolium/5-bromo-4-chloro-3-indolyl phosphate (NBT-BCIP)
chromogen.
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Fig. 4. In situ hybridization for human telomerase RNA component
(hTR) in poorly differentiated adenocarcinoma of intestinal type.
Positive reaction is noted in the infiltrated lymphocytes as well as
in the carcinoma cells. Nitroblue tetrazolium/5-bromo-4-chloro-3-
indolyl phosphate (NBT-BCIP) chromogen.
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Fig. 5. In situ hybridization for human telomerase RNA component
(hTR) in normal esophageal mucosa. The basal and parabasal
cells show positive reaction in the perinuclear cytoplasm. Nitroblue
tetrazolium/5-bromo-4-chloro-3-indolyl phosphate (NBT-BCIP)
chromogen.

Fig. 6. In situ hybridization for mRNA coding for a catalytic subunit
of human telomerase (hTERT) in moderately differentiated adeno-
carcinoma of intestinal type. Positive reaction is noted in the cyto-
plasm of the carcinoma cells. 3,3-diamino-benzidine (DAB) chro-
mogen.

Fig. 7. In situ hybridization for mRNA coding for a catalytic subunit
of human telomerase (hTERT) in low grade dysplasia. The dys-
plastic cells show weak positive reaction in the cytoplasm. 3,3-
diamino-benzidine (DAB) chromogen.
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Fig. 8. In situ hybridization for mMRNA coding for a catalytic subunit
of human telomerase (hTERT) in intestinal metaplasia. A few cells
in the proliferative zone show weak positive reaction in the cyto-
plasm. 3,3-diamino-benzidine (DAB) chromogen.
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Fig. 9. Immunohistochemistry for proliferative cell nuclear antigen
(PCNA) in well differentiated adenocarcinoma of intestinal type.
Many cells show positive reaction in the nuclei, but cells with neg-
ative reaction are intermixed. 3-amino-9-ethylcarbazole (AEC)
chromogen and hematoxylin-counterstaining.
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