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<151>
<151>
<151>
<151>
Pyrococcus
t aatt ggccc

gt gacatt gg

2001-

12-03
hori koshi
gttagtaatt

2001-02-15 <150> JP 2001-40721 <151> 2001-02-16 <150> JP 2001-101055

2001 - 03-30 <150> JP 2001-177381 <151> 2001-06-12 <150> JP 2001- 290384
2001- 09- 25 <150> JP 2001- 338440 <151> 2001-11-02 <150> JP 2001- 368929
2/ 17 <160> 30 <210> 1 <211> 663 <212> DNA <213>

<400> 1 atgaagg%}g ct ggagttga tgaagcgggg agggggccgg
148

60 ggagt agccg

ggt t aaagac 120

gcaaattaat agatatccta
at gagaggca kigat4ctatg

cttt aaggat
ttgct agt ct
ccgat gcaaa
gagagat aga
cgagaact aa
tt aggagaac
cgcttgataa

caagccgcag
aat aaaggct
gt at gagat a
gaagct aaag
ggagt ggct t
tt gggaaacc
attcct

Sequence <220> 663

1 2 3 4

180
240
300
360
420
480
540
600

] 660

gat ga gaaaaatatt gagaggttac

t ccaaacaat taactcctgg gcaacgtgaa aaactattta

gacgattatt
aat gaact ag
aagat atatg
gggt t gaaat
gt at cggcag
caaaagtatg
gaagaat at t
gct aggaaga

tga <210> 2 <2 >.§p <212> DNA <213> Artifici al

1

atgttcttct
aagct gagaa
t ggact ct gc
at gaagccac
cat caat aat
gggaatttgg
acaaacaat a
t agaggaaag

2 3

cgttaccccc
attcgttgta
cgat gt agat
ggttatcgcc
t gcaaaggt ¢
ttctggcet at
t ggt gacttt
gttt agaaaa

4

aaggaaat ag
gccttgaatt
cct aagaggt
gagcat aaag
act agggat a
ccgagtgatc
cct ccaat ag
aat cagct aa



<223> PCR prinmer 1650Nde for cloning a gene encoding a pol ypeptide having a
RNaseHI | activity from Pyrococcus furiosus 3/ 17 <400> 2 caggaggaga
gacat at gaa aat aggggga att 33 <210> 3 <211> 33 <212> DNA <213> Artificial
Sequence <220> <223> PCR prinmer 1650Bam for cloning a gene encoding a

pol ypepti de having a RNaseH | act|V|té§lemn Pyrococcus furiosus <400> 3
gaaggttgtg gatccacttt ctaaggtttc tta &210> 4 <211> 672 <212> DNA <213>
Pyrococcuys furiosus <400> 4 atgaaaatag ggggaattga cgaagcagga agaggaccag
cgat aggg dgaﬂiagtagta 60 gctactgtcg tcgttgatga gaaaaacatt gagaagctca
gaaacattgg agtaaaagac 120 tccaaacaac taacacccca tgaaaggaag aatttatttt

cccagat aac
acaat agat c
cgct t cagat
ttgcaagctt
ccgat gcaaa
gttagggat g
ccaagtgatc
cct ccaat ag
aaaaaat ccc

ct caat agcg
aggaacaat g
aaaaccagct
gat agagaga

180 gatgattaca aaat agtgat agtatcccca gaagaaat cg
240 aacgagttag aggtagagaa gtttgctctc gccttaaatt
300 cttatatacg ctgatgcagc ggat gt agat gccaat agat
360 agactcaatt ataaggcgaa gattattgcc gaacacaagg

tttgg ctctgggtat

gtatggﬁ ta 420 4/ 17 gtttcagcag cttcaatact tgcaaaggtt
agga 'ttga ajt aaaa E§8§ aagcaat at g gaga
caaaaébqaa atggctt gaagagt act(acaa

Lgag dac cﬂggﬁaaacf)ﬁﬂs gt aagaaaa

haaaca caactctttc
jgaaag cattaaagcc
/2 <210> 5 <211> 224

<212> PRT < OWV le Ay Ay 1lle Asp Gu

Ala Gy Arg yPrdAIaIIelSlO 15 @y Pro Leu Val Vval Ala Thr Val Val
Val Asp A u LysOA&sr Ile 20 25 30 A u Lys Arg AsnjIle Ay Val Lys Asp
Ser Lys Gn EeuOThr_35 40 45 Pro Hs d g Lys Asn| Leu Phe Ser An lle
Thr Ser Ile 8 a 55 60 Asp Asp Tyr s lle Vval IlefVal Sex Pro Au Qu
IIeAspAanSGG 15 Arg Ser Gy Met Asn Gu Leufdu Val Au Lys Phe
Al a Leu 80 %% Qﬁﬂgla Leu Asn Leu Anlle Lys ProfjAla Leu Ile Tyr Ala
Asp 95 100 5 Al a Asp Asp Ala Asn Arg Phe Ala Ser Leu Ile Qu Arg

R

10 20 30

Cycles (times)



110 115 120 Arg Leu Asn Tyr
5/17 125 130 135 Ala Lys Tyr
Arg Asp Au GQu Ile Qu Lys

Val 140 145 150 Val
155 160 165 Phe Ay Ser
175 180 Gu Gu Tyr Tyr
195 Arg Thr Trp G u Thr
Lys Lys Ser G n Leu Thr

<211J 20 <212J DNA <213J Artificial

Pro Val Val

Gy Tyr Pro Ser Asp Pro
Lys Lys H's Ser Phe
Val Arg Lys 6528G u du
Leu Asp Lys Phe Phe Lys

Lys Ala Lys Ile Ile Ala Qu H's Lys Ala Asp
Ser Ala Ala Ser

Ile Leu Ala Lys
Leu Lys Lys A n Tyr Ay
Lys Thr Lys Lys Trp Leu
Pro Pro Ile Val Arg 185
Ser Ile Lys Ala 200 205
Lys Pro 215 220 <210J 6

Sequence <220J <223J Chineric

ol i gonucl ebig.dé priner to anplify the DNA of a portion of human c-Ki-ras

gene.

"nucl eotides 18 to 20 are ri bonucl eoti des- ot her

nucl eoti des are

deoxyri bonucl eoti des” <400J 6 ctattgttgg atcatatucg 20 <210J 7 <211J 18

s/ 17 &212> DNA (13> Artificial

Sequence &X20> &X23> Chineric

ol i gonucl eotide to detect the nucleotide substitution on human c-Ki-ras

gene.

"nucl eotides 13 to 15 are ri bonucl eoti des- ot her

nucl eoti des are

deoxyri bonucl eoti des and the 3'-OH group of the nucleotide at 3'end is

prot ect ed wﬂ\h am no hexyl group'

1 2 3

1 2 3

E}¥00> 7 tggtagttgg qg}uggtg 18

123 .

ASp
170
190
210



&10> 8 11> 18 X12> DNA (213> Artificial Sequence (220> &X23> Chineric
ol i gonucl eotide to detect the nucleotide substitution on human c-Ki-ras
gene. "nucl eotides 12 to 15 are ribonucl eotides, nucleotide 17 is

i nosi ne-ot her nucl eoti des are deoxyri bonucl eoti des and the 3'-OH group of
the nucleotide at 3'end is protectedfMtglanino hexyl group"” (400> 8
tggtagttgg agcuggng 18 (10> 9 (R11>"18 7/ 17 <212> DNA <213> Artificial
Sequence <220> <223> Chineric oligonucleotide to detect the nucleotide
substitution on human c-Ki-ras gene. "nucl eotides 14 and 15 are

ri bonucl eoFigled- ot her nucl eoti des are deoxyri bonucl eotides and the 3'-COH
group of the nucleotide at 3'end is protected with am no hexyl group" <400>
9 tggtagttgg agcuggtg 18 <210> 10 <211> 18 <212> DNA <213> Artificial
Sequence <220> <223> Chineric oligonucleotide to detect the nucleotide
substitution on human c-Ki-ras gene. "nucleotides 13 to 15 are

ri bonucl eoti des-ot her nucl eoti des are deoxyri bonucl eotides and the 3'-COH
group of the nucleotide at 3'end is protected with am no hexyl group" <400>
10 tggtagt th agcuugtg 18 <210> 11 <211> 18

C
12

D
1 2 3 ] 2 3 1 2



<212> DNA s/17 <213> Artificial Sequence <220> <223> Chineric

ol i gonucl eotide to detect the nucleotide substitution on human c-Ki-ras
gene. "nucl eotides 13 to 15 are ribonucl eoti des-ot her nucl eotides are
deoxyri bonucl eoti des and the 3'-OH group of the nucleotide at 3'end is
protected with am no hexyl group" <4gg; 11 tggtagttgg agcucgtg 18 <210> 12
<211> 18 <212> DNA <213> Artificial qgence <220> <223> Chineric

ol i gonucl eotide to detect the nucleotide substitution on human c-Ki-ras
gene. "nucl eotides 13 to 15 are ribonucl eotides, nucleotide 17 is

i nosi ne- ot hég. ucl eoti des are deoxyri bonucl eoti des and the 3'-OH group of
the nucleotide at 3'end is protected with am no hexyl group"” <400> 12
tggt agtt gg agcuagng 18 <210> 13 <211> 626 <212> DNA 9/17 <213>

Ar chaeogl obus ful gi dus

A~ B ¢ D E F

1 2 1 2 1 2 1.2 12 1 2
I!!l!!l |!!|||| !!!I!!I |!!|||| ll!l||| |!!||||

G

1 2 3 4 5 6

Mutant (6364) '
Wild(G)



<400> 13 ctggaaag ggctgcgtca tcggcccact ggttgttgca 60 at gaaggcag gcat cgat ga
gg ataggctg agaaagcttg gtgtgaaaga ctccaaaaag 120 ggagtggctt gcagcgatga gg
aact agcc gaggaaat aa ggaaaat ctg cagaacggag 180 ctaagtcagg ggaggagaga gg
aaat ct cgac gaaaggat gg ctgctaaaac cataaacgag 240 gttttgaaag tttctcccga t
aaat aatt ctcaggctga agccggaaat tgcttatglfl7300 attttgaagg agtgctacge g c
agagactt tcgagggagc ttgaggagat tacggggttg 360 gacagtcctg atgtgattcc g
cggacgag aagtatcccc tggtagetge ggdEQEENGECLIBIGNGgagt t gt gg ccgagcacaa gg
cgggagatt gagaggctga aagaaaaatt cggggatttc 480 atcgcaaagg tggaaaggga g a

t ccgaggaca agagaagtgc tgaaggagtg gatagcttca 540 ggcagcggct atgcgagcg

agaat gcgc ngsgggggg % tca atc; aggcagaag 600 626 ggcagaattc cgagctgcgt g
acgct t gacg ‘at e torzie 8ﬁﬁh g <2¥B> 14 <211> 30 <212> DNA <213> Artifici al
Sequence <220> de for cloning a gene encoding a pol ypeptide having <223>
PCR Prinmer AfuN a RNaseHI | activity from Archaeogl obus ful gi dus <400> 14

205 R0 1nePh LR e AR89 5 IR s Rk tiiim for el oni ng a gene

encodi ng a pol ypeptide having a RNaseH | activity from Archaeogl obus
ful gi dus <400> 15 tggtaataac ggatccgttt agaaatcgtc 30 <210> 16 <2l 1> 638

<212> DNA (130> 663051

<150> JP 2001-39268
<151> 2001-02-15

<150> JP 2001-40721
<151> 2001-02-16

<150> JP 2001-101055
<151> 2001-03-30

<150> JP 2001-177381
{151> 2001-06-12

<150> JP 2001-290384
<151> 2001-09-25

<150> JP 2001-338440
<151> 2001-11-02

<150> JP 2001-368929
<151> 2001-12-03



<213> Archaeogl obus ful gi dus <400> 16 cat at gaagg caggcat cga t gaggct gga

aagggct gcg
ct gagaaagc

att ct caggc

acaagagaag
cgct ggaaga
cgggtacc 6
ful gi dus <
Ay 15 10

45 Arg G u
Val Leu Lys
Thr

Lys Pro Qu Ile Ala Tyr Va
Leu Ser Arggyghyileu Gu Glu Ile Thr
Hi sLys Ala Asp Gu Lys Tyr pr o Leu

Tl B
20 25 30 Arﬂ%ﬁ?ir?ﬁﬁeu Ay Val
AR

Ile Asn Qu Ile Leu Lys A u Cys
Asp Ser

t cat cggccc
tt ggt gt gaa
gccgaggaaa t aaggaaaat
gacgaaagga tggctgct aa
t gaagccgga
ctttcgaggg d6ex t3§agga
gagaagt at ¢ ccct ggt agc
at t gagaggc t gaaagaaaa
aagga
t caaa
> 17
3 Met

Leu

<3y

Val Val

actggttagtt
agact ccaaa
ct gcagaacg
aaccat aaac
aattgctt at
gat t acgggg
tgcggcttca
at t cggggat
gt ggat agct
t ct gaggcag

120
180
240
300
360
420
480
540
600

Ala Ay Val

Lys Asp

aagct aagt ¢
gaggttttga
ga@%ﬂtttga
gtt gacagtc
ttgagagttg
at cat cgcaa
tt cggcageg
t caggcagaa
aagacgcttg

Ser

60 gcaggagtgg cttgcagcga tgaggat agg
aggggaggag
aagtttctcc
aggagt gct a
ct gat gt gat
t ggccgagca
aggt ggaaag
gct at gcgag
ttccgagctg
acgatttcta
| 1/1? <211> 205 <2l 2> PRT <213> Archaeogl obus
Lys Ala Gy Ile Asp Qu Ala Ay Lys Gy Cs Y Val
Ala Cys Ser Asp GQu Asp Arg Leu
Lys Lys Leu Ser Adn Ay Arg 35 40

agaggaact a
cgaaaatctc
cgct gaaat a
t cccgagaga
caaggcggac
ggagcgggag
cgat ccgagg
cgt gagaat g
aacggat ccc

I'le

e Arg Lys Ile Cs Y Arg Thr Au 50 55 60

225

Asp Gu Ar g Met Ala Ala 65 70 75 Lys
Tyr Ala Qu Ile Ile 80 90 Leu Arg Leu
Pro Asp Val

95 100 105 Ile Pro Qu Arg

dy Leu z10 115 120 Arg Val
Val

atgaaggttg ctggagttga tgaagcgggg agggggecgg taattggecce gttagtaatt

ggagtagecg
tccaaacaat
gacgattatt
aatgaactag
aagatatatg
gggttgaaat
gtatcggcag
caaaagtatg
gaagaatatt
gctaggaaga

tga

<210> 2
<211> 33
<212> DNA

ttatagatga
taactcctgg
atgttcttcet
aagctgagaa
tggactctge
atgaagccac
catcaataat
gggaatttgg
acaaacaata

tagaggaaag

gaaaaatatt
gcaacgtgaa
cgttacccece
attcgttgta
cgatgtagat
ggttategee
tgcaaaggtc
ttctggetat
tggtgacttt

gtttagaaaa

213> Artificial Sequence

<220>

gagaggtitac
aaactattta
aaggaaatag
gcecttgaatt
cctaagaggt
gagcataaag
actagggata
ccgagtgatc
cctccaatag

aatcagctaa

gtgacattgg
gcaaattaat
atgagaggca
ctttaaggat
ttgctagtet
ccgatgcaaa
gagagataga
cgagaactaa
ttaggagaac

cgcttgataa

ggttaaagac
agatatccta
tcattctatg
caagccgcag
aataaaggct
gtatgagata
gaagctaaag
ggagtggett
ttgggaaacc

attccttaag

Val

60
120
180
240
300
360
420
480
540
600
660
663

<223> PCR primer 1650Nde for cloning a gene encoding a polypeptide

having a RNaseHII activity from Pyrococcus furiosus

Ala du



|30 135 Ala Ala Ala Ser Ile Ile Ala Lys Val Qu Arg Qu Arg Gu Ile 140 145
150 Au Arg Leu Lys Qu Lys Phe Ay Asp Phe Ay Sex Ay Tyr Ala 155 160 165
Ser Asp Pro Arg Thr Arg Gu Val Leu Lys Qu Tr | p le Ala Ser 170 175 180
12/17 Gy Arg Ile Pro Ser Cys Val Arg Met Arg Trp Lys Thr Val Ser 185 190
195 Asn Leu Arg @ n Lys Thr Leu Asp Asp3fiie 200 205 <210> 18 <211> 20 <212>
DNA <213> Artificial Sequence <220> <223> Designed PCR prinmer to anplify a
portion of c-ki-ras oncogene exon 1 <400> 18 ctattgttgg atcatattcg 20 <210>
19 <211> 19 <212> DNA <213> Artificial Sequence <220> <223> Desi gned PCR
primer to &4p0x 2y a portion of human c-ki-ras oncogene exon 2 <400> 19
ttcctacgga agcaagtag 19

caggaggaga gacatatgaa aataggggga att

<210> 3
<211> 33
<212> DNA

<213> Artificial Sequence

<220>

<223> PCR primer 1650Bam for cloning a gene encoding a polypeptide

33

having a RNaseHII activity from Pyrococcus furiosus

<400> 3

gaaggttgtg gatccacttt ctaaggtttc tta 33

<210> 4

<211> 672

<212> DNA

<213> Pyrococcus furiosus

<400> 4

atgaaaatag ggggaattga cgaagcagga agaggaccag cgatagggece attagtagta 60
gctactgtcg tcgttgatga gaaaaacatt gagaagctca gaaacattgg agtaaaagac 120
tccaaacaac taacacccca tgaaaggaag aatttatttt cccagataac ctcaatageg 180
gatgattaca aaatagtgat agtatcccca gaagaaatcg acaatagatc aggaacaatg 240
aacgagttag aggtagagaa gtttgetctc gecttaaatt cgettcagat aaaaccaget 300
cttatatacg ctgatgcage ggatgtagat gccaatagat ttgcaagett gatagagaga 360
agactcaatt ataaggcgaa gattattgec gaacacaagg ccgatgcaaa gtatccagta 420



13/ 17 <210> 20 <211> 20 <212> DNA <213> Artificial Sequence <220> <223>
Designed PCR prinmer to anplify a portion of human c-ki-ras oncogene exon 2
<400> 20 cacaaagaaa gccctcccca <210> 21 <211> 18 <212> DNA <213> Artificial
Sequence <220> 20 <223> Chineric oligonucleotide to detect the nucl eotide
substitution on human c-Ki-ras gene. "n#cl’eoti des 13 to 15 are

ri bonucl eoti des-ot her nucl eoti des are deoxyri bonucl eotides and the 3'-COH
group of tlesticasceptdtticaatac tengadaggt prasteedsatis igehaatiteananakideagr d8p" <400>
21 tcgacacagc aggucaag 18 <210> 22 <211> 18 <212> DNA 14/17 <213>
Artificial a8eeprdnte segactiteg T3steputatriceagligago maereascrasapatapstbctddPhe

nucl eoti de substitution on
gaagagtact acaaaaaaca caactctttc cctccaatag tcagacgaac ctgggaaact 600

gtaagaaaaa tagaggaaag cattaaagcc aaaaaatccc agctaacget tgataaattc 660

tttaagaaac ct 672

<210> 5
211> 224
<212> PRT

<213> Pyrococcus furiosus

<400> 5
Met Lys Ile Gly Gly Ile Asp Glu Ala Gly Arg Gly Pro Ala Ile
1 5 10 15
Gly Pro Leu Val Val Ala Thr Val Val Val Asp Glu Lys Asn Ile
20 25 30
Glu Lys Leu Arg Asn Ile Gly Val Lys Asp Ser Lys Gln Leu Thr
35 40 45
Pro His Glu Arg Lys Asn Leu Phe Ser Gln Ile Thr Ser Ile Ala
50 55 60
Asp Asp Tyr Lys Ile Val Ile Val Ser Pro Glu Glu Ile Asp Asn
65 70 75
Arg Ser Gly Thr Met Asn Glu Leu Glu Val Glu Lys Phe Ala Leu
80 85 90
Ala Leu Asn Ser Leu Gln Ile Lys Pro Ala Leu Ile Tyr Ala Asp
95 100 105
Ala Ala Asp Val Asp Ala Asn Arg Phe Ala Ser Leu Ile Glu Arg
110 115 120
Arg Leu Asn Tyr Lys Ala Lys Ile Ile Ala Glu His Lys Ala Asp



human c-Ki -ras gene. "nucl eotides 13 to 15 are ribonucl eoti des- ot her

nucl eoti des are deoxyri bonucl eotides and the 3'-OH group of the nucleotide
at 3'end is protected with am no hexyl group"” <400> 22 tcgacacagc agguaaag
<210> 23 <211> 18 <212> DNA <21 3> Artificial Sequence 18 <220> <223>
Chimeric oligonucleotide to detect the ®idl eotide substitution on human
c-Ki-ras gene. "nucleotides 13 to 15 are ribonucl eoti des-ot her nucl eoti des
are deoxyri bonucl eoti deslZnd the 3'-OH gldp of the nucl ddbide at 3'end is

protected wi_th am no hexyl group" <400> 23 tcgacacagc aggégaag 18 <2l1o0> 24
<211> 19 <ZdasLyNAvePro-Vadr Vak iSer fMlasblqudmedle Loy Alm ky9081<223> Chineric

ol i gonucl eotide to detect, the nucleotide_ substitution on human c-Ki-ras
gene. "nucl eotides 17 t !9 are ribonucl &1 i des- ot her nudPdoti des are

deoxyri bonycl epti des”,.<400>_24 acgaagaaag ccctcecca 19.<210> 25 <211> 21
<212> DNA j%igﬁgA BR fGLE Glu géﬁ&ZH3@5%%§bgy%§§§§ﬁ€hfﬂéﬁﬂ%%ﬁpigonucleotide to
detect the nucleotide s titution on hu c-Ki-ras gengigi "nucl eotides 16
to 18 are ribonucl eoti des-"ot her nucl eoti are deoxyrib acleotides and

(e 3.7 18RSl b, B BRI i, LS T 1B 3 el om0 ey
170 175 180
Glu Glu Tyr Tyr Lys Lys His Asn Ser Phe Pro Pro Ile Val Arg
185 190 195
Arg Thr Trp Glu Thr Val Arg Lys Ile Glu Glu Ser Ile Lys Ala
200 205 210
Lys Lys Ser Gln Leu Thr Leu Asp Lys Phe Phe Lys Lys Pro

215 220

<210> 6
<211> 20
<212> DNA

<213> Artificial Sequence

<220>
<223> Chimeric oligonucleotide primer to amplify the DNA of a portion of
human c-Ki-ras gene. “nucleotides 18 to 20 are ribonucleotides—other

nucleotides are deoxyribonucleotides”

<400> 6

ctattgttgg atcatatucg 20

210> 7
<211> 18



21 <210> 26 <211> 22 <212> DNA <213> Artificial Sequence <220> 16/ 17
<223> Designed PCR priner to anplify a portion of human CYP2C19 gene <400>
26 tattatctgt taactaatat ga <210> 27 <211> 20 <212> DNA <213> Artifici al
Sequence <220> 22 <223> Designed PCR prinmer to anplify a portion of human
CYP2C19 gene <400> 27 acttcagggc ttggtc&lh <210> 28 <211> 18 <212> DNA
<213> Artificial Sequence <220> 20 <223> Chineric oligonucl eotide to detect
t he nucl eot{4@”siMstituti on on human CYP2C19 gene. "nucleotides 13 to 15
are ribonucl eati des-ot her_nucl eoti des are deoxyri bonucl eoti des and t he
3'-CH gr oup<@f3>t4ré1ﬁh‘é]laéo$?%n% 3'end is protected with am no hexyl group"
<400> 28 gtaagcaccc ccuggatc 18 17/ 17

220>

<223> Chimeric oligonucleotide to detect the nucleotide substitution on
human c¢c-Ki-ras gene. “nucleotides 13 to 15 are ribonucleotides—-other
nucleotides are deoxyribonucleotides and the 3’ -OH group of the

nucleotide at 3’ end is protected with amino hexyl group”

<400> 7

tggtagttegg agecuggtg 18

<210> 8
211> 18
<212> DNA

<213> Artificial Sequence

<220>

<223> Chimeric oligonucleotide to detect the nucleotide substitution on
human c-Ki-ras gene. “nucleotides 12 to 15 are ribonucleotides,
nucleotide 17 is inosine—other nucleotides are deoxyribonucleotides and
the 3’ -OH group of the nucleotide at 3’ end is protected with amino hexyl

group”

<400> 8

tggtagttgg agcuggng 18

<210> 9
<211> 18



<210J 29 <211J 18 <212J DNA <213J Artificial Sequence <220J <223J Chineric
ol i gonucl eotide to detect the nucleotide substitution on human CYP2C19
gene. "nucl eotides 13 to 15 are ribonucl eoti des-ot her nucl eotides are
deoxyri bonucl eoti des and the 3'-OH group of the nucleotide at 3'end is
protected with am no hexyl group <400J iélbtaagcaccc ccugaatc <2l oJ 30
<211J 21 <212J DNA <213J Artificial Sequence <220J 18 <223J Chineric
oIigonucIeo@ﬂ@élBHiner to anplify a portion of human CYP2Cl19 gene.

"nucl eot i de 1% to .21 are_ribonucl eoti des-ot her nucl eotides are

deoxyri bonuc?,qle?' thrddErcialoRenugecs t ggt caata tagaatttug g 21 . AFU. AH . Af. Ay. A(
A AL y" . Ay. AAE. AuR Au?. Au?. A{y. Ah. A Ah. A&[ 2. AU. Al . AU. Ae. A?. A{y. Ay. A {:

TT45 TC
(#. #. 2220722R22222222222222222222222222222222222222222222222222222222222272°?

77777777777%%@3777777777777777777777777777777777777777777777777777777777777

e Y Y e e o e & e Y Y Y Y Y Y AL T,
???????????@%@3539%55559@559595?5@%5$9...3555@5?3@.33345?3@5559@5@559??????

2222222222 AR AR 2R 22 2R 22 ooaaoo?o?oo?qg?oo?on9999?9%9 222D IIVPI??
Wma? c— 1*r%§ gere’ ““nucledtides ‘147 ard are’ribonucleotides-othetr
?2?27??2?2?7?7?p0: z TS45 'S

(#. % 28707 ieTestides %8 deokeritonacicotides’ 280 18 °9 28 %428 ot *plfe? 777777727777

DPPVPVVVVVIVVIVVVIVVIVV?IIVYT? DPPVVVIVVIVVVI?VIVI?

2222222222 R 13900740 37820 13 RIS AR 2018 AT 23RR" 222222222222272777

Ol Ol O A o Al o S o S o O o o ol o S o S o S o O o o i o A o S o S o S i o o S o S o S o S o i o A o S o S S i o M o S o S S S i oY S o ol
????272°7°27°°72°°77?:. QAL QC (#. #. ?2?272?227272227727277?227?2?7???8qaa?0 8?x,: yO A5 :OC

<210> 10
<211> 18
<212> DNA

<213> Artificial Sequence

<220>

<223> Chimeric oligonucleotide to detect the nucleotide substitution on
human c-Ki-ras gene. “nucleotides 13 to 15 are ribonucleotides—other
nucleotides are deoxyribonucleotides and the 3’ -OH group of the

nucleotide at 3’ end is protected with amino hexyl group”

<400> 10

tggtagttgg agcuugtg 18

<210> 11
<211> 18
<212> DNA



22222222222222222222222222222222222<2822syy<yqq9s9987q82q19sssyql8clc11q0’ ¢
17

45 &<C
L1 (1 #. #. 8~ 22 g L P8227272227??2?020~0~=0~227?°2?°?02????0?P?X?~??~?~-2~0~?~?| ???7?7
290 - 7 5P a1 ks Ol sopelecs e toudefsct e muclebtide substitution on

Kt Kt (t K#. #. 0 ?2?212722?272<8s 0] : $$D45 & . .

DD( Dgt #.° 97@5‘?’39%"’3%3%8%%9p“}gjg%_%‘geé&%%@%9%5%%6%4%‘%5%99999999

P??????2???2223922272 - 2222922222229292290°22°22022°2| 24%X,.| 45

(] #. #r&ﬁ Sﬁgé%spasr < 08"_}'6{?)%@28%1% tég?%ﬁ‘@%;ﬁ !9 3§%§5§£FQ%>X?959?1W]L g
~~~y>7?985 2299235 42~1 ? /P25 72 2322203 2827?2222 X _>222p???880y?7? 7 <x?f x
?|?éngp‘<£%ggSg§@%|%%?1??55%*3?.35@@2%.%1?&2.~@?9.x?fyg?g??????g?O?O?S????
ajc*alc*aD]c*alc*aD]c*a]c*aD\*] c*a] c*a] ca] ca] c*a] c<aDt ] c<a] c<aD] c<a] c<aDh] c
<a] c<a] cRa]¢fuapcH] c a

& (37>ytogb] XS]] ca]ca]c*a]c*aD]c*a]c*a]c*abDt] c*a] c*a] c4aDw] c4a] c4a] ca] ca] ca
] ca] ca] c"a] tattegdtgagWaratgtg ca] ca] cOaD] cO0a] cOaDx] cOa] cQa] ca>FMNOPQRSYZ”bi 0AU
f{|wmhc”YT]]]ca] ca]ca]ca]calcalcalcalcalcalc aJc aD ]c aJc aJc.a]c

aU] ca] c. a] ca] ca] cabhd ] ca] ca] caDT] ca] caD@ ca] caD<% ca] ca] c8a' ,5Qmurv3 8 @h
"Jf } xsni d_Zggaay ca] ca] ca]ca]ca] ca]ca]ca]ca]ca]c
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<213> Artificial Sequence

<220>

<223> Chimeric oligonucleotide to detect the nucleotide substitution on
human c-Ki-ras gene. “nucleotides 13 to 15 are ribonucleotides,
nucleotide 17 is inosine-other nucleotides are deoxyribonucleotides and
the 3" -OH group of the nucleotide at 3’ end is protected with amino hexyl

group”

<400> 12

tggtagttgg agcuagng 18

<210> 13
211> 626
<212> DNA
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ggcagaattc cgagctgcgt gagaalgcge tg
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acgettgacg atttctaaac gaaacc

210> 14

211> 30

<212> DNA

213> Artificial Sequence

220>
ptide having

¢9293> PCR primer AfuNde for
from Archaeoglobus fulgidus

cloning a gene encoding a polype

a RNaseHIl activity

<400> 14

aagctgggtt tcatatgaag gcaggeatcy 30

210> 15
211> 30
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<220>

<223> PCR primer AfuBam for cloning a gene encoding a polypeptide having

a RNaseHII activity from Archaeoglobus fulgidus

<400> 15

tggtaataac ggatccgttt agaaatcgtc

<210> 16
<211> 638
<212> DNA

<213> Archaeoglobus fulgidus

<400> 16

catatgaagg
gcaggagtgg
aagctaagtc
gaggttttga
gagattttga
gttgacagtc
ttgagagttg
atcatcgcaa
ttcggeageg
tcaggcagaa

aagacgcttg

<210> 17

caggcatcga
cttgecagega
aggggaggag
aagtttctece
aggagtgcta
ctgatgtgat
tggcegagea
aggtggaaag
gctatgegag
ttccgagetg

acgatttcta

tgaggctgga
tgaggatagg
agaggaacta
cgaaaatctc
cgctgaaata
tceccgagaga
caaggcggac
ggagcgggag
cgatccgagg
cgtgagaatg

aacggatccc

30

aagggetgeg
ctgagaaagc
gccgaggaaa
gacgaaagga
attctcaggce
ctttcgaggg
gagaagtatc
attgagaggce
acaagagaag
cgctggaaga

cgggtacce

tcatcggecce
ttggtgtgaa
taaggaaaat
tggetgcetaa
tgaagccgga
agcttgagga
ccctggtage
tgaaagaaaa
tgctgaagga

cggtgtcaaa

actggttgtt
agactccaaa
ctgcagaacg
aaccataaac
aattgcttat
gattacgggsg
tgecggettea
attcggggat
gtggataget

tctgaggcag

60
120
180
240
300
360
420
480
540
600
638
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<210> 18
211> 20
<212> DNA

<213> Artificial Sequence

220>
<223> Designed PCR primer to amplify a portion of c—ki-ras oncogene exon

1

<400> 18

ctattgttgg atcatattcg 20

<210> 19
<211> 19
<212> DNA

<213> Artificial Sequence

<220>
<223> Designed PCR primer to amplify a portion of human c-ki-ras

oncogene exon 2

<400> 19

ttcctacgga agcaagtag 19
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<211> 20

<212> DNA

<213> Artificial Sequence

<2200
<223> Designed PCR primer to amplify a portion of human c-ki-ras

oncogene exon 2

<400> 20

cacaaagaaa gccctceeca 20

<210> 21
<211> 18
<212> DNA

<213> Artificial Sequence

<220>

<223> Chimeric oligonucleotide to detect the nucleotide substitution on
human c-Ki-ras gene. “nucleotides 13 to 15 are ribonucleotides—other
nucleotides are deoxyribonucleotides and the 3’ -OH group of the

nucleotide at 3’ end is protected with amino hexyl group”

<400> 21

tcgacacagc aggucaag 18

<210> 22
<211> 18
<212> DNA
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<213> Artificial Sequence

<220>

<223> Chimeric oligonucleotide to detect the nucleotide substitution on
human c-Ki-ras gene. “nucleotides 13 to 15 are ribonucleotides-other
nucleotides are deoxyribonucleotides and the 3’ —-OH group of the

nucleotide at 3’ end is protected with amino hexyl group”

<400> 22

tcgacacagec agguaaag 18

<210> 23
<211> 18
<212> DNA

<213> Artificial Sequence

<220>

<223> Chimeric oligonucleotide to detect the nucleotide substitution on
human c-Ki-ras gene. “nucleotides 13 to 15 are ribonucleotides—other
nucleotides are deoxyribonucleotides and the 3’ —OH group of the

nucleotide at 3’ end is protected with amino hexyl group”

<400> 23

tcgacacagec aggugaag 18

<210> 24
<211> 19
<212> DNA

<213> Artificial Sequence
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220>
<223> Chimeric oligonucleotide to detect the nucleotide substitution on
human c-Ki-ras gene. “nucleotides 17 to 19 are ribonucleotides—other

nucleotides are deoxyribonucleotides”

<400> 24

acaaagaaag ccctcccca 19

<210> 25
<211> 21
<212> DNA

<213> Artificial Sequence

<220>

<223> Chimeric oligonucleotide to detect the nucleotide substitution on
human c-Ki-ras gene. “nucleotides 16 to 18 are ribonucleotides—other
nucleotides are deoxyribonucleotides and the 3’ —OH group of the

nucleotide at 3’end is protected with amino hexyl group”

<400> 25

ttgtggtagt tggagcuggt g 21

<210> 26
<211> 22
<212> DNA

<213> Artificial Sequence

<2205
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tattatctgt taactaatat ga 22

<210> 27
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Designed PCR primer to amplify a portion of human CYP2C19 gene

<400> 27

acttcagggec ttggtcaata 20

<210> 28
<211> 18
<212> DNA

<213> Artificial Sequence

<220>

<223> Chimeric oligonucleotide to detect the nucleotide substitution on
human CYP2C19 gene. “nucleotides 13 to 15 are ribonucleotides—other
nucleotides are deoxyribonucleotides and the 3’ ~0OH group of the

nucleotide at 3’ end is protected with amino hexyl group”

<400> 28

gtaagcaccc ccuggatc 18
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<400> 29

gtaagcacce ccugaate 18

<210> 30
211> 21
<212> DNA

<213> Artificial Sequence

220>
<223> Chimeric oligonucleotide primer to amplify a portion of human
CYP2C19 gene. “nucleotides 19 to 21 are ribonucleotides—other

nucleotides are deoxyribonucleotides”

<400> 30

ttggtcaata tagaatttug g 21



