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Abnormalities of the p 53, N-ras, DCC and FLT-3 Genes in Myelodysplastic Syndromes

Kayo Nakamura, Koiti Inokuchi and Kazuo Dan
Department of 3 rd Internal Medicine, Nippon Medical School

Abstract

The molecular mechanism of carcinogenesis is a multistep process that is characterized by
both activation of oncogenes and inactivation of tumor suppressor genes. In the present study,
mutations of N-ras, p 53 and FMS-like tyrosine kinase 300 FLT-30 genes and loss of expression of
the deleted in colorectal carcinomad DCCL gene were analyzed in 59 patients with myelodysplas-
tic syndromesd MDS[] Mutations of N-ras, p 53, and FLT-3 genes were detected in 7, 7, 1 of the 59
patients with MDS, respectively. Loss of DCC expression was detected in 16 patients. Type of
MDS patients with N-ras mutation were all refractory anemia with excess of blasts in transfor-
mation RAEB-TO Abnormalities of p 53 and DCC genes were significantly associated with sur-

vival time p 0.02, pd 0.004, respectively J Nippon Med Sch 2001; 68: 143—1480
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Table 100 Mutation of the N-ras gene

N-ras mutation
Case No. FAB type
Codon 12 Codon 13 Codon 61
7 RAEB-T CAA - CGA
OGIn - ArgQd
8 RAEB-T GGT - GCT
OGly - Alad
15 RAEB-T GGT - GAT
OGly - Aspd
18 RAEB-T GGT - GAT GGT - TGT
OGly - AspO OGly - Cys[
43 RAEB-T GGT - GAT
dGly - AspO
56 RAEB-T GGT - GCT
OGly - Alald
59 RAEB-T GGT - GCT
OGly - Alad

sideroblastsd RARSO 4 O O RA with excess of blasts
0 RAEBO 10 O O chronic myelomonocytic leukemia
0 CMMoLO1 0O O RAEB in transformationd RAEB-TO
2300000000000 0000O0MOM~ORALORARSH
CMMoL[M 0000000 RAO RARSH RAEB
RAEB-T 00 00O cytarabingl Ara-CO 000000
O etoposided VP-160 0 0000000000000
dogose0b0bboodddogonooel2dno2:
0860 00IUOUOORA21I00O0OOOO 6140028
O8UUOOORARSO 3400560075000 0 75
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g200C0ooo
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O000ON-ras™0Opb3'0DCCOOD*00OOOON
ooo0oooooobooooogrLT3000000
Kiyoi 0O0O0O°0000ODNAOOORNAOOOO
gooooooo®™
NrasOOOOOOOOOOOOO DNAD 200
ngd O O polymerase chain reactiond PCRO O 0O 0O O
0000000000000 dotblotO 00000
0000000000000 UU0OUO0 12000
BOOOS5S000000005 -ATGACTGAGTAC-
AAACTGGT-3 I3 000O00O0OMMS -CTATGGT-
GGGATCATATTCA3 M ODUOOOOOoOouoe10O
05000000005 -GGTGAAACCTGTTTGTT-
GGA-3 M3 T 00O0OOM5-GATGGCAAATAC-
ACAGAGGA3 M UIDOOnooon
pi30 00000000000 RNAZ100ngOO O Ma-

loney0 O OODOD0OOOODOOOOOOOOODOO
DNAOOOODOODOOOOSSBrBOOOOOOONO
1260 306 O polymerase chain reactiond PCRO O O O
0 OO reverse transcriptase PCR; RT-PCR[T] single
strand chain polymorphismOd SSCPO O OO OO0 O
0'000000000000000o0og PCROO
O pGEM-5Zf0 00O OOOOOODO EcoRVO OO
00000 000oUUooooooogogogoo®
DCCOOUDOUODODOODOO RNADO BactinO O
gddoooooooboobbbbbbbiod RT-
PCROOOODODOOOODDOOO®IPCROOOOO
oo oooooboboboboooboo
goooo0oO0ooo0oooooooooooooog
googpPCRODOODMMOOOODOOODOOOO
goooooooooo

FLT300OOOOOOO RNAOO RT-PCROOO
go0o0o0o0O0o0oboOo0oo0 110001200000
gddoooooooosbobobboodg F1os -
GCAATTTAGGTATGAAAGCCAGC-3 M3 IO O
0000 F205 -CTTTCAGCATTTTGACGGCAA-
CC3 M UO000UPCROIDIDDOODODDDDODODO
oo ooouoooooobo
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Table 20 Mutation of the p53 gene

Case No. FAB type Codon Nucleotide
14 RAEB 193 CAT - CGT
O His - ArgQd
195 ATC - ACC
Olle -~ ThrO
19 RA Deletion of the p53 gene
20 RAEB-T 241 TCC - TC
O frame shiftO
40 RAEB-T 239 AAC - GAC
0 Asn - Aspl
276 GCC - GTGCC
O frame shiftO
43 RAEB-T 147 GTT - TT
O frame shiftO
50 RA 241 TCC - TGC
0 Ser - CysO
57 RARS 251 ACGCATGAACCGGAGGCCCAT
insertion
O ThrHisGluProGluAlaHis insertion]
O 0O bp % % = = =
530 .
10N-ras00000000 b-actin
700119000 000000000 NrasOOoad
J000TablelMOOOOODO RAEB-TO OO 233
DCC

O 0OORAORARSORAEBO O OOOOOODOOOOO
oo0120 300000 130400000 61010
0000000000000 Case No. 18 RAEB-TL
ooobO120000 1300000000000

20pS300000000

rd01e00010000000000000 pss3
OOOCOCOOO0OMmMTable2I D 0O RA20ORARS
100RAEB10OU0ORAEB-T30 O 0O 00O Case No. 14
ORAEBOOOODODO 190000 195000000
0 0OCase No. 400 RAEB-TOOOOODO 2390000
276 00 0000O0O0O0OCase No. 191RAOODO p5300
O2allele00000000pS3000000000O0
cooboooil1bo00o0o01o0oo00020000
0000000000 Case No. 5STTIRARSOOOONO
coooboboo2z1000000000000

3obccubduooouoooa

DCCOOOO RT-PCROODODOOO M Fig. 111116
dozri00d0 bccOoddooooooooooon
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RAEB-T 5 0 0 Case No. 15[18[R021(#00 0 0 O O O

Fig.1 Example of RT-PCR analysis of DCC-gene ex-
pression of MDS patients. Lane BM 1 shows
normal bone marrow cells; lane BM 2, normal
bone marrow cells; lane MDS 1, DCC-negative
MDS patients; lanes MDS 2 and 3, DCC-
positive MDS patients. The left lane shows
markers of A DNA fragments digested by
Hind 111 and ¢x 174 DNA fragments digested
by Haelll. Expressions of B-actin and DCC
genes are shown at 530 and 233 bp, respec-
tively.
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Exon 11
Normal FLT3 gene

" 108 bp

Mutant FLT3 gene

108 bp 108bp

Fig.2 Schema of the tandem duplicatiortd TDOof the
FLT-3.108 bases were inserted as TD.
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Fig. 3 Survival curve of the 59 MDS patients accord-
ing to the N-ras status. There was no signifi-
cant difference between the N-ras mutated
cased] ---0J and the non-mutated cases] — p
00630
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Fig.4 Survival curve of the 59 MDS patients accord-
ing to the p 53 status. Statistically significant
difference was observed between the p 53
mutated case$] ---0 and the non-mutated cases
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Fig.5 Survival curve of the 59 MDS patients accord-
ing to the DCC status. Statistically significant
difference was observed between the loss of
DCC expression cases ---0 and the normal
DCC expression casesl —O pJ 0.0040
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Table 30 Clinical characteristics of the patients according to the status of the p53 gene and DCC expression

DCC expression p53 mutation
exhg)?'rergs?é n exIE)(:'?aSsgiE n p value Normal Mutation p value

FAB NS NS

RA 16 5 19 2

RAEB 6 4 9 1

RAEB-T 17 6 20 3

RARS 3 1 3 1

CMMoL 1 0 1 0
Agél yrI] mean 60.7 62.5 NS 61.0 62.5 NS

range 021—860 0 31—750 0 21—860 0 37—740

Sex NS NS

Male 33 14 40 7

Female 10 2 12

Numbers indicate patients numbers. Abbreviation: NS, not significant.
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