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Due to spontaneous or enzymatic deamination in genomic
DNA, cytosine and one of its modifications, 5-methylcytosine,
may be converted into uracil and thymine, respectively. These
modifications can cause the accumulation of C-G to T A mutation
in genome such as CpG islands. To examine the mechanism of
mutation induction by cytosine modifications within the genome,
the tracing DNA adducts in targeted mutagenesis (TATAM)
experimental system was used in the present study. Using human
lymphoblastoid TSCER122 cells, a single molecule of each base
(cytosine, S-methylcytosine, and uracil) was introduced into the
cytosine site of CpG dinucleotide in intron 4 of the thymidine
kinase gene, and the subsequent mutations was then analyzed.
The introduction of cytosine did not induce any C-G to T-A
mutations. However, both S-methylcytosine and uracil caused
C-G to T-A mutation with a frequency of 0.41 % and 4.8 %,
respectively.

Based on the results using TATAM system, cytosine modification
was revealed to cause C-G to T-A mutation with a high
frequency. It was also indicated that TATAM system allowed
high sensitivity detection of mutation caused by cytosine
modification.
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DNA lesions originate from direct modification of DNA and
also from the incorporation of damaged nucleotides during
replication. Such nucleotides are removed from the nucleotide
pool by sanitizing enzymes such as Ham1. Our study focuses on
the role of Haml in maintaining genome stability. We have
already revealed that Saccharomyces cerevisiae Ham1 hydrolyzes
dITP to dIMP. Further, the knockout strain showed signs of
genetic instability, affirming that Haml plays a role in
maintaining genome stability. Due to the fact that such lesions
increase in high temperatures, we deduced that sanitizing
enzymes would be playing a crucial role in Thermus
thermophilus. The 25kDa Th-Ham1 candidate was expressed in
E. coli as a GST fusion protein. The purified protein after GST-
tag removal showed pyrophosphatase activity at 70C with dITP
as the substrate. We are currently studying the in vivo
characteristics of Th-ham! deficient strain through investigation
of its homologous recombination rate.

- 101 -

MY URIRMIBLOF ) AMTEA LY MY B
HOBERN 2 ZRERFERE

%%, WTHE, FAML, ARILER., e
E 7 EEDEREENLTT EREE

) ADNARDY M v, RUZOBHiEODEDT
HES-AFNY VG, BRI -EEBEEOLRKET I
A& o T YNV VEsEDO T TV, RUF I VI
FNENEBREIN, I LR CPGTAT Y FIZBFAC -
GoT - AZEREEEROERL 252 EHMREINTWY
Bo AR TIZ, Tho Y by VIBHIMEDIRE B F 5K
W% 3 N 5 /2 ® 12, TATAM (Tracing DNA adducts in
targeted mutagenesis) EERRE H VT, & MY ¥ /SFEEM
BOHE TSCERIZ2 BN F I Vv 3 F—¥EEFLIZ. 145
FOYIRIU S AFVTRIY, FLTYI U NERER
(5-CTCGTG ; HHCIZEAN) L. TORRERFEEE
BRI U, FORRT MIEBEAIRY MY IEC
G T AZEZEBIE kD old, 5-AF NV MY
VRS I VIE, FNFN0L %R 48% DEETHF
DEEZFR L,

PDEoZ Ehrs, KREBRIZBWTY b v BHiEILT
B RSB VEE TRREEYF SR CTERISH L &
W0l i, TATAMARHAWAZ LT, Y YV
BHAEIPERITERERELBRREIRBTELZ N
REENT,

BEFABORT I 7{tX 7 Vi F Fi{bEER
Haml OEREE 7 ) A REICBIT AR E

BHER HTfEEF. PTREA, KRR
AsES "2

| A EERAFAREE T VAL XFEF T EREEHA
¥ BEEW T HEAEK ISHBEE

R R DNA OEEBELZ T TR, X7 VEFF K
T NVRHRTELZEEX 7 UL F FORD AR L 5ER
LEeENTBY, BT I LX 2 VA F FeaT 5%1L
BEFMON TS, B 3T TIUBEROE{LEE Haml
ASAITP % dIMP IR GRS A KO R A7 7 ¥ —BiEHE®
DT &, haml RIERTIIEEBEILREDT ) AREE
IbERTI LR EEFHIEL, B{UEENY ) 2 2ELCEF
B4z xHEL, —F. BERTFTTIEXZ L4AF FE
BRLNELRTVI s, BEFREOS ) AREL
WZOBENPEETH AL EEZONL, KR TIIEELT
BEIZBITA Haml R EFQFOREX BN E L. 95
FEIFEAE HB27 D4/ 575 PCR 2 & ¥ Th-Ham! &% &
FEFHEEL, BEAZ ¥ —%2BT L2, ORI ¥ —%
KIGHEIZE A L.25kDa O GSTRE Y /87 B8 LT,
GST-tag YIWT#%., 70C CAITP 24 A ¥ F AT 7 ¥ —F
EUEAHE L 2O¥ )87 E% Th-Haml & L. B%E
EEB X ORISEERNT 21T 077 BEIGHEAEZEED
WIEZR SV XD Th-haml RIE¥RD 7 ) AAREEM % MEE L
‘(‘/‘Z}O

NI | -El ectronic Library Service



