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Fig. 1 Principle of mutant-allele-specific
amplification (MASA) method
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Fig. 2 PCR amplification (MASA) after serial
dilution of k-ras mutant DNA
M : marker, 1: mutant DNA 100ng, 2: mutant
DNA 10ng/total DNA 100ng, 3: mutant DNA 1
ng/total DNA 100ng, 4 : mutant DNA 0.1ng/total
DNA 100ng, 5: mutant DNA 0.0Ing/total DNA
100ng, 6 : mutant DNA 0.001ng/total DNA 100ng,
7: normal DNA 100ng
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Table 1 Correlation of recurrence with lymph
node metastasis by genetic method

Recurrence
T Total No
+ | -
Genetic diagnosis |
+ 27 10 37
- 0 ‘ | 3
Total No. 27 | au 7
p<0.0001

Table 2 Occurrence of micrometastasis for lymph
nodes in relation to Dukes’ stages

. Cancer with | Cancer without
Ig;l;(ees recurrence recurrence P
: len(+) (%)] [gn(+) (%)]
A 8/8 (100) 10/31(32.3) 0.0007
B 19/19(100) 0/13( 0 ) <0.0001
Total 27/27(100) | 10/44(22.7) | <0.0001
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Table 3 Detection of K-ras gene mutations in pancreatic juice

Patient Diagnosis

Intraductal papillary adenocarcinoma
Pancreatic adenocarcinoma
Pancreatic adenocarcinoma

Pancreatic adenocarcinoma
Pancreatic adenocarcinoma
Intraductal papillary tumor
Intraductal papillary tumor
Serous cystadenoma
Pancreatic cyst (Pancreatitis)
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Pancreatic cyst(Pancreatitis)
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Mutant in

Tumor

pancreatic juice | mutation

TGT/AGT TGT/AGT

CGT

GTT

GTT
ND
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ND

NA, not available; ND, not detected
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NA

Fig. 3 Analysis of lymph node metastasis

Genetic diagnosis of
LN metastasis

Operation

LN (lymph nodes)

Histopathological diagngis-
of LN metastasis

(store at -80%)

({Fixedin formaiierycs |

ZTERUETH bbb o3, BRFLrv

—7, RERED
iz, EFBE DS

Wh DD, FREEREES BT, BETHOER
K-ras #fn T 2Rt LET7.
BT OZE Kras BET#HRIET 2 2 L1, BE
BWICERTH 200 T, BHWESERICS
W, Bl »sER Kras lifsFeeicaizz &
o, BEEMEEEOER, %Y malignant poten-
tial Db B EBORIRCDEREF Z o,
SHORE

fER O EREHT L IRE NI
SiZED, ARDEDILYD
DTHREE R D, KD IWIREDREBLIENTES
YohksreFHErzoNS,

Ak % K

ZOFEEHATSZ
DLW RIE D BRI

R DREE VNV ICEAT 2 IZEBL

T, LDKEDY V7V E2BHIIAET 272912,

A—hyr—7zr¥—

Ezo5hD,
KEGED ) > A EiERRk 28 LT, 20 MASA

Wk MR QLKL HEL



92(900) MASA OOO0DDOOO0OOOOO0OOOOOODOOO Hs &t 30% 48

EEREZEICEALHEOHEAKN % Fig. 3 12RT.
WEToO CF, FRMTEEROBETEENHSH LD
boTuhid, MfiEBEEINE 2 HTEEFLVT
DY AR ORISR 2 2 Lk, BRCE
BEE2S., ZOREZEKCIGHT 220wk,
FBOBEIZT T, SEFACBT2EEOLMED %
ERNCEHli L, ZhIE Ui s Ta 2 e
AEE B TH DD,
X ®|
1) Takeda S, Ichii S, Nakamura Y: Detection of
K-ras mutation in sputum by mutant-alele-
specific amplification (MASA). Hum Mutat 2 :
112—117, 1993
2) Hayashi N, Arakawa H, Nagase H et al:

3)

4)

5)

6)

Genetic diagnosis identifies occult lymph node
metastases undetectable by the histopath-
ological method. Cancer Res 54 : 3853—3856,
1996

Bishop J: Molecular themes in oncogenesis.
Cell 64 : 235—248, 1991

Weinberg RA: Tumor suppressor genes. Sci-
ence 254 : 1138—1146, 1991

Losi L, Benhatter J, Costa J: Stability of
K-ras mutations throughout the natural history
of human colorectal cancer. Eur J Cancer 28 .
1115—1120, 1992

Hayashi N, Ito I, Yanagisaws A et al: Genetic
diagnosis of lymph-node metastasis in color-
ectal cancer. Lancet 345 : 1257—1259, 1995

Detection of Genetic Alterations by MASA Method and its Clinical Application

Naoko Hayashi, Hiroshi Egami, Sadamu Takano and Michio Ogawa
Department of Surgery II, Kumamoto University Medical School
Shoji Nakamori and Shingi Imaoka
Department of Surgical Oncology, Center for Adult Diseases
Yusuke Namamura
Laboratory of Molecular Medicine, Institute of Medical Scinece, University of Tokyo

The mutant-allele-specific amplification (MASA) method is capable of detecting one tumor cell
containing genetic changes in a sample containing 10,000 normal cells. We screened 120 colorectal cancers
from patients who had no histologically detectable lymph-node metastasis at the time of operation for
K-ras and p53 mutations, and examined corresponding regional lymph nodes at the genetic level by the
MASA method. Somatic mutations were identified in 71 tumors; 27 of 37 patients with genetically positive
lymph nodes had a tumor recurrence within 5 years of surgery; none of 34 patients without genetically
confirmed lymph node metastasis had a recurrence. Thus, we found that tumor cells in lymph nodes
identified by this genetic method had prognostic significance. We also analyzed DNA samples from
pancreatic juice for the K-ras mutation, to diagnose pancreatic cancer in the early stage. K-ras mutations
in pancreatic juice were detected in 4 of 5 (809) with pancreatic cancer. Hence, clinical application of the
MASA method may be useful for determining the prognosis of cancer patients and for detecting cancer

in the early stage.
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