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DNase I activity was reported to increase in the early phase after onset of acute
myocardial infarction (AMI). Up to now, DNase I activity has been quantified by the single
radial enzyme diffusion (SRED) method, which requires a long incubation time. We have
developed a faster and sensitive ELISA capable of measuring DNase I protein concentrations.
A significant correlation was observed between DNase I concentration and enzyme activity.
The average of serum DNase I in AMI patients within 0-12 h after chest pain was
significantly higher than that in healthy individuals. Usefulness of this method in early
diagnosis of AMI has been confirmed. To elucidate the mechanism for the elevation of serum
DNase I activity induced by ischemia during AMI, we examined regulatory mechanism of
hypoxia—induced DNase I gene expression in QGP—-1 cells.

AT IR IERA
(BHAHAL - 1)
EEE Y [ e 2 & &t

200 9F%E 1, 900, 000 570, 000 2, 470, 000
201 0% 1, 000, 000 300, 000 1, 300, 000
201 1% 800, 000 240, 000 1, 040, 000

FEE

R
# 3,700, 000 1, 110, 000 4,810, 000

WFe 438y o E ks
BHFE D4R « fH B ES - EES
X —U— R fFEE - DNase 1 - 2~ —#— - ELISA

1. WHERAR YD 5 R B L2 P9 B 2 B T D 5 D AR ZE BT L 208 U
e DZELIZHE, DAREIEZ & O L S ld. D EEZE DI s N #2235 5 3
PEDIRBDNFEIR & 72 2 FFI ML TW 5, 2\, £ 2T, REMRIRS, il 2 R



I L - T AMT #ERIZ N 8 Z 70 2 5 kN
BA%E « AL END Z L), UIEEn5, B
WZFx OWF3E 7 L — 1%, AT BE g+ o
DNase I JEMENFIEND 2, 3 BEMZIZEE
RED 2~3 5 L5 L. BLE 12 FFRZICER
REDIGMEMICER D Z 2 /RHE L, 20
DNase I {EMED —1aME BFIT O AR EZE | Kr 5
HCToHhoT-, 56> T, DNase I FEEZRIL. Kk
O LR ZE (WMD) fEEZWNCIEH ST d
troponin T(TnT) =2 CK-MB |2k~ CofijHZE
FIER BN ERH-T5720, BHIRZEO- 0
DR AL FB WM~ —H —1272 0 5 D HEN
Mranhi, —FH, BRENEERA > & —
vay (PCI) mifkdInyE DNase T JEMEZE
B R — 0k, DIFEIED N Z — I ZHER L
TRV, EKEEEIRENIMLG DNase 1 28124
HRREMENR B 2 vz, EDtk, FElgEED
R MI QGP-1 2 KEEE T CRER D5 &, 1
BN EEZ N D DNase T iEMEN EHT 5
TR L, LIHFEZERIERFD DNase T 1%
M EFHEST, B 5 < M RBIEICFE,
DNase I %% < AT 5., LB~ Mk &E
DK TIZ X V., DNase 1 FEARMRL MR FE IR
HelZffa % = & T, DNase I MHEfnFDIFBLAH
MENT-ZLICE DD TIT ARV EHH X
7=, ®IZ, DNase | BT DIEHIZHOWT
FREt U7 i S, IRER SR 28R 12 L V0 R E HYh
INBHZ L, FORERENZ Spl B K23
BELTWAHEEZIFALNI LI, OD&EHis
AMI FEAERFD DNase 1 B DI BIHE Y % fiftBH
THZEILE-T, Thafle L, m&k
JE Gk - fiE e FIEEBRT D 2 L ICER
%, FE7-5. DNase I FESETEMEAS AMI F8IE
BERYETY U IIES EEEKRXOFH
~— I —IEREkIFEL R L, 2ok
912, DNase I B3N, AMEH D AMI 2~
— 11— & LT, EEMENROERZW~ —
— &L LT, AR Z AW L. Z O
FICETF LI,

2. Msto

1) DNase I BTG IEIL, BIAE SRED {EIZ XV
HELTNWDID, FafFxld, o A v F
ELISA #£% W\ CIiniE DNase [ BEE R H &%
ERT 5 HEAZBH L, SRED {ETHIE L7
IEVEE EFHBARER N B D Z LA R LT, &
72 Z DN EEFAWT, AML BEDORIEND D
BN ELERELZE 2 A, WiETO
DNase I (R E A& L RIER I —@IED E&R
FoRTZENRD LT, EHITEEO A
HBE O MG DNase | [ERE HECHRRENE
BEFRYIZHE L, DNase T BEENDAGEZED
Zhr~—h—¢ L. AR O ThHDLF%E
EFIZT D,

2) R Z AW ERZREZFA L, O
FEZEFSVEIRF D TG DNase 1 OOE) S KA 4 fif
T 5,

3) DMFEZENSEIN & A 5 D IEEMEINC B
W, IJEF D DNase T FEEE A EOREHE
IEMEEZHE L, DNase I 32~ — 1 —IC
FIFATE 20 & HET 5,

3. WDk
1) ¥ A v FELISAVEIZ X B AMT B2
Wr~—F —~DfET :

t k DNase I IZxI9 D HiiRITEZER T, —
WHARIZIZ 7V XHi e FDNase TR 7 12—
FAHUR, ZIRUKICIZ A TF oSSR L~
7 ZHit b DNase I &/ 7 1 —F Lk % H
V72, DNase I BEE Okt IX., HRP-labelled
ABC 3R A AWT, EME Lz, EfEoD
DNase T A%/5h13. COS-7 FfRIZ RIS H7-
recombinant DNase I O¥FHLINL Z{HFH L7,
ELISAJEIZ K> THEONTEEHEDORR &
SRED ¥EIZ X 0 5 b N - EERIEEOfER & ©
FHRBIRESR A X, ELISA {0 AMI R 2~
—1—& LCOFMAMZ S LT, 5 RER
(R Tl A R OV A E R3O ILTE 1.
BIRBE DGR E B S DORRBER T, oI
DRHEEZ T LD TH D,

2) DNase I JEME B OREKEARRH -
DAMIZEJERF, DNase IFERIGMEDS EFA-3 2R
KEZ¥EAHT-8 ., DNase IBEEELEZEL - &
Wd 5 b IR B RS AR M ARQGP-1 & v
T. in vitro COBEFFRFERE OB 21T
77, BEIZ, QGP-1 HMifE & IV 7= 2B R Tl
IR 2% 5% (2%0,) DS T, DNase I{EHMEN
FERI B AERH L7, DNase IiE{&T
R 28 HREIEVED A B = R BT ARAEH
Thbd, Ah. v FIGERKZREST S
A-FEFR A Z2QGP-1 Mfalcdsin L, B
DDNase IEERTHIEDHRIE 21T - T, I&MED
EZ 72 S EEoEN S, v 7 s
EERRI A HER L 7=,

@QGP-1 HiRE DEEFE KR H 2 A F RS 2 U0
L. BICHESM 22 ST, BRSO
fa b DB IEE DO B8 & E L=,
QWb sk QGP-1 AMAELLAL T, DNase 1 E#
Fa T DR ML A R LTz,

) VEE A~ DI

TEEMRE O T8RS MR OBmAECELH
AT ) —= 2 TRED DI LT,
ME=ChRZFIH L. DNase I BERiGM%
SRED % & o KA » F ELISA % AWV TSR
DEABZNET S, LROMEZKE., O
FRZEIZ X B0l miE s, miEo
DNase I ASREBHHIKE D Gz fmatd 5,

4. HWFFERE
1) %o A » FELISAEIC X A AT R H2k~
—H—~DE

ZIVE T, DNase I FEFEIISREDIAIZ & 0 IE M
FHIELTWAN, HEE CICEFMA2ET
5, £ T, ABEERZENIISHT D720,



X 0 ERRENC My ODNase T EHEAHIE
T 5Y% 2 FA v FELISAIEABASE L, BEETEME
HEEHBHE LTz, TOMRE. o N1 v F
ELISAYEIZ X B K5 1, SREDYE & I RIFRIFEE C©
HY ., DNase I ML, SREDIETHIE LTz
TEVEAE &SRO FEBIRIMR SR B, I E B
G SRR AN MG 3k 7=, ELISAYEZ W C
Am%%®m%wme1%$%55%ﬁﬁ%
WCHRIET 5 &, MR BIEZRO-12EFH LN O
DNase I EH &L, /W ALK L THEIC
EVMENE S, FIC, 13-241KF[#4 . 25-48
REE % ORI Z L ZRIET 5 &, BEHET

FAETR ORISR & & b iﬂZ&‘LTb\é%ﬁi
R S AL, TRPE S FRRIC, —iEfEiC BRF LT

Wb EDRR SN, U\J:O) /N SN
U RA Yy FELISAMEZ WD Z & I2 XD,

DNase 7% FHV 7= 2000 5 4 3E 0O bl 72 52 It
NAEETH D Z ERMR ST, Tz, 2k
DM ZEIC BT HDNase ITEMEE OB L, B~
FZEOMK FC6-actin/e EOWRMERLEY S
DIKRTIZE DO TIF <, BEHEOHEINIZ
LBLDTHDZ ENgmoT,

2) DNase I/ﬁl‘iiﬂ—@%i‘%ﬁ#%

QGP-1Hif Iz d5 1T D AR FR BB T DDNase 1
DOWEM EFDOA =X LRI 5728, &
T FIARERKEIZ DWW T~ T-, PISKDOPHE
AT HLY294002°MEKL & 2 DOFHEARITH 5
U0126 ZQGP-1AEAEIC/EM S % &, KEEZRIR
HE Tb‘fﬁ’b%DNase I IEEMETT2FEND

. IKEESRIREEIC I 1T D DNase TEMED EHIZIT
. PI3K- Akt*?MAPKO)i/ifﬂ“/Vﬁ§E§§QE§ﬁ§E§f?
LT\ D A[EEMEDS RIS S L7z, QGP-1HF 7 i
ZHWTC, KB E DMLz HDNase TIEMED E5H-
FHETOWE R LT, Lactate, Glucose
. Vitamin D, Insulin, CoClg\ NaN, Z ¥ L
. normoxia & {KEEFEIRAE TDDNase I/ﬁl‘i%{ﬁﬂ
ELTZA, WTINBIEED EFITERD 6z
Mote, Elo, BEBBROpHELTHIEED -
?Elf‘fimu&) %?}’Liﬁi))oﬁo ifx_\ QGP- lfﬁiﬂﬁuﬂ‘
{2 HDNase 12 HELTAMIEEZMET D729,
TAE SRR, EH B N R E RN A PN
AR PR B IR ML A27 PN R R R 7 & oD 15 2% i A
i LANEN normoxiaioJ:(ﬁﬁiﬁ???iﬁﬁfTTDNase
EME L~V ZRIE LN, Wi EFITE

O BRI T,
3) EEFHEEA~DIGH :

DFAEZE, It OEAR, EE, RMmED
ﬁﬁ%ﬁéﬂﬁ;Lm@mﬁ%mWT\
DNase | FEEEHEZRTE L&A, IHHE
EEIFITMHEI L T, LML S, DfF
R L AR Bl X% DNase 1 %R
EHESCEAREDRNLOLH D | FREMENE
DO, %I, BT E T
R, HBAME%’%Q%&fT@®%
RIZOWTHBE - Bt L, AML #5120
HAnonsLo®BLTYEIZN,

4) LLEI, DNase I {51 Gln222Arg 28

féﬂ*‘&%zmgwgﬁbm@%%ﬁm
L{Kﬁﬁﬁgﬁ.%fﬁ)é$%%wubfkb

B M OB MEBERT & LTO)
DNase 1 BT DOEGIZO N THLREFTZED
TWpE T2,

5. LRI LE
(WFFEEH . e
(=Y

UesEamsa) (BH27 1)

1). Sano R, Nakajima T, Takahashi K, Kubo
R, Kominato-Y, Tsukada J, Takeshita H,
Yasuda T, Ito K, Maruhashi T, Yokohama
A, Isa K, Ogasawara K and Uchikawa M.
Expression of ABO blood—group genes is
dependent upon an erythroid
cell-specific regulatory element
which is deleted in individuals with
the B, phenotype. Blood, in press. (
HHA)

2). Soejima M, Fujimoto R, Agusa T, Iwata
H, Fujihara J, Takeshita H, Minh TB,
Trang PT, Viet PH, Nakajima T,
Yoshimoto J, Tanabe S, Koda Y. Genetic
variation of FUT2z in a Vietnamese
population: identification of two
novel Se enzyme—inactivating mutations.
Transfusion, in press. (&#HH)

3). Takeshita H, Fujihara J, Ueki, M, Tida
R, Koda Y, Soejima M, Yuasa I, Kato H,
Nakajima T, Kominato Y and Yasuda T.
Nonsynonymous single—nucleotide
polymorphisms of the human
apoptosis—related endonuclease——DNA
fragmentation factor beta polypeptide,
endonuclease G, and Flap
endonuclease—1-—genes show a lowdegree
of genetic heterogeneity. DNA Cell Biol,
31: 36-42, 2012. (HFHH)

4). Fujihara J, Yasuda T, Ueki M, Fujita
Y, Nakamura M, Oshiumi C, Hosozawa T,
Nabika T, Harada Y, Kobayashi T,
Nakajima T and Takeshita H.
Identification of the Brackish Water
Clam Corbicula Japonica (Japanese Name,
Yamato—Shi jimi) and Specification of
the Growing District by Polymerase
Chain Reaction (PCR)-Based Analysis of
Mitochondrial DNA. Environmental
Forensics, 12: 156-161, 2011. (&#ef)

5). Sano R, Hirasawa S, Kobayashi S,
Shimada T, Awata S, Takei H, Otake H,
Takahashi K, Takahashi Y and Kominato
Y. Use of postmortem computed
tomography to reveal an intraoral
gunshot injuries in a charred body

Gy e ONEHERTJEE 12




6).

7).

8).

9).

10).

11).

12).

13).

Legal Medicine, 13: 286-288, 2011. (#&
HH)

Tsukada J, Kominato Y and Auron PE. The
CCAAT/enhancer (C/EBP) family of
basic—leucine zipper (bZIP)
transcription factors is a

multifaceted highly-regulated system

for gene regulation. Cytokine, 54: 6-19,

2011. (&#EH)

Sano R, Nakajima T, Takahashi K, Kubo
R, Yazawa S and Kominato Y. The 3’
flanking region of the human ABO
histo—blood group gene is involved in

negative regulation of gene expression.

Legal Medicine, 13: 22-29, 2011. (%
HH)

Sano R, Takahashi K, Kominato Y, Araki
T, Yamamoto K, Takei H, Otake H, Awata
S, Akuzawa H, Tago Y and Aoki H: A case
of fatal drug intoxication showing a
high—-density duodenal content by
postmortem computed tomography. Legal
Medicine, 13: 39-40, 2011. (&FHA)
FRIFHET-, AF— 2B, 7 TFES,
HETEAT, INEEEZ, Gk B, R
tLF, FEARSESD, %2 HARTEL
Deoxyribonuclease 1T (DNase II)E{nT

BN 5 FE R FR1E I SNP L2 IR TE M

B 2 FEA T Dminor allele 343 Aid
%. DNAZT, 19: 287-293, 2011. (&
)

FRIEHF, T TRIRY, ZHEE, fEARSE
&, BRHEAILF, HEEAT, INEEE.
R RS DM O b S
7-DNase 1043 %@ﬂ: DNAZR, 19:
294-297, 2011. (&K#HAH)

Tajima Y, Yamaguchi T, Takagi R,
Nakajima T and Kominato Y. Comparison
of methods of detecting bacterial
biofilm. Clin Lab, 56: 143-147, 2010.

HHH)

Tasaki M, Nakajima T, Imai N, Nakagawa
Y, Saito K, Takahashi K and Yazawa S.
Detection of allogeneic blood group A
and B enzyme activities in patients
with ABO incompatible kidney
transplantation. Glycobiology, 20:
1251-1258, 2010. (&FHA)

Ueki M, Takeshita H, Fujihara ],
Kimura-Kataoka K, Iida R, Yuasa I,
Nakajima T, Kominato Y and Yasuda T.
Genetic and expression analysis of all
7 non—synonymous single nucleotide
polymorphisms in the human
deoxyribonuclease II gene,
potential relevance to
autoimmunity. Clin Chim Acta, 411:

with

14).

15).

16).

17).

18).

19).

20).

92-98, 2010. (&HiA)

Ueki M, Fujihara J, Takeshita H,
Kimura-Kataoka K, Iida R, Nakajima T,
Kominato Y, Yuasa I and Yasuda T.
Genetic and expression analysis of all
non—synonymous single nucleotide
polymorphisms in the human
deoxyribonuclease I-1ike 1 and 2 genes
Electrophoresis, 31: 2063-2069, 2010.

i A)
12—’5%’7F|Jm HE T o, INEEEEZ, N
BT, mbth—, A, URE

CING:: J/5E e ’VIT/nw, TEARZESS, %
AT, (KRR IC K DR Rl R
DNASEREAr - DR G, DNAZAY, 1
278-282, 2010. (ﬁ ﬁ)

FEEURL T, 7T FIRY, HEA T, /INE
BEE, Bk B, hEESE, SRELLT,
AR, ZHAEE. DNase 113 51D
FEFFEHISNPIZB T Ha—H Y A R
KR T VOVIIARTEME R BER 2 FEAET 5.
DNAZAY, 18: 259-263, 2010. (i h)
Nakajima T, Takagi-R, Tajima Y, Makita
C, Kominato Y, Kuribara J, Ohshima S,
Tada H, Tsurugaya H, Kobayashi Y,
Takeshita H, Kawai Y and Yasuda T.
Development of a sensitive
enzyme—linked immunosorbent assay for
measurement of DNase I in human serum.
Clinica Chimica Acta, 403: 219-222,
2009. (&HHEAH)

Yasuda T, Iida R, Kawai Y, Nakajima T,
Kominato Y, Fujihara J, Takeshita H.
Serum deoxyribonuclease I can be used
as a useful marker for diagnosis of
death due to ischemic heart disease
Legal Medcine, 11: S213-S215, 2009. (#%
HeH)

Tida R, Ueki M, Takeshita H, Fujihara
J, Nakajima T, Kominato Y, Nagao M and
Yasuda T. Genotyping of five single
nucleotide polymorphisms in the 0CAZ
and HERC2 genes associated with
blue-brown eye color in the Japanese
population. Cell Biochem Funct, 27:
323-327, 2009. (HHA)

Ueki M, TakeshitaHl, Fujihara]J, IidaR,
Yuasa I, Kato H, Panduro A, Nakajima-T,
Kominato-Y and Yasuda T.
Caucasian—specific allele in
non—synonymous single nucleotide
polymorphisms of the gene encoding
deoxyribonuclease I-like 3,
potentially relevant to autoimmunity,
produces an inactive enzyme. Clinica
Chimica Acta, 407: 20-24, 2009. (#F¢
)




21).

22).

23).

24).

25).

26).

27).

Kuribara J, Tada H, Kawai Y, Kawaguchi
R, Hoshizaki H, Arakawa K, Kitayama M,
Kajinami K, Kurabayashi M, Oshima S,
Taniguchi K, Kominato Y and Yasuda T.
Levels of serum deoxyribonuclease I
activity on admission in patients with
acute myocardial infarction can be
useful in predicting left ventricular
enlargement due to remodeling. Journal
of Cardiology, 53: 196-203, 2009. (#&
M)

Tajima Y, Takagi R and Kominato Y. A
case of acute myocardial infarction
after intracoronary stent
implantation: demonstration of the
stent location by postmortem X-ray

examination. Legal Medcine, 11: 226-228,

2009. (&EHH)

Sano R, Hasuike T, Nakano M, Kominato
Y and [toh H. A fatal case of myocardial

damage due to misuse of the “designer
drug” MDMA. Legal Med, 11: 294-297
2009. (&EHA)

Tajima Y, Takagi R, Nakajima T, Yasuda
T and Kominato Y. 11-Tungstophosphate
with iron(IT) and hydrogen peroxide

efficiently detached bacterial biofilm

Biol Pharm Bull, 32: 1783-1789, 2009.

(EHA)
EARE, PELAF, NEEEZ, NNk
BT, mhth—, HrEAes, IRE

5L, RGN, TTRIRY, MEARZESS, &
FHAETE, BEEe Sy fif % 3R DNase LIE R 1 Dlin

S’—“’n?)ﬁ’é’ﬁ*’éﬂ%%@ﬁ’%%. DNAZH, 17: 177-179,

2009. (EHA)

ﬁ%)ﬁ‘f@% RS, BEEHRT, NE
BZ, fREALT, Gk B, RAARSESS,
ZHAEE. v FRNase superfamilyi&f{s+

mxw&#ﬁ%%mmmefnmgﬂ,

17: 260-264, 2009. (EFHH)
FERJFAE T, Bl EEHTRR, %Tmﬁ,u%%
g7, TEEAT, HHAN, HIEDT.
b BN RS- D ASUTM28TT SR 13 7
T NFRRARAE M A RS DNASAY,
17: 169-172, 2009. (&FHH)

(=¥ Gt211)

1.

2).

REALT, ZHERE, RARES, T
RS, EEMT, KRB0, INEEZ,
BT oo, RIS B CAREREIC
BH 5.4 % & hdeoxyribonuclease I (DNase
1) &5 1 D57 Fim i — SRR IR i
TISNPOEAFIA J L OB —. H
ADNAZ BRI 2225 55 20[0] 474, 2011, 12. 1.

Pk
EBFE, PR, @ikt &
B, R M, ANRBEEZ: ABOZUMLIE

3).

4).

5)

6).

7).

8).

9).

10).

11).

12).

13).

NEBRIE, &fEET, B ERAT,

BBAR 73 RSB AR TR EL O]
BI59%. HARDNAZRI S EE20[E] 24

#F43 2011.12. 1. ik
SR, PRt INEEZ: KK

ﬁ%#%%ﬁéht%ﬁ%%f%@ﬂ
Hi S 72 ABZ 1T 2 FERRCTIENE D LL ik
FREt. EH80IE] H AL 72 FAlv B A M
4 2011.10.29. FHE
ZHEE, KB, RS, ANEE
Z FnRAE 2 R~ U RS
PHIAFRhit D FRE. 55 95 K H ARIEES
2P AEEES. 2011.6.17. fRE
NS
B FEARCTIRAEICRE W T BN
RSB 3 G872 3 TR B ST 451,
5% 95 I A RIEEF 2T e EES.
2011.6.17. @k
VeBPRIE, H AT, miEET, EH
oo, RO, ANEEZ: The 37
flanking region of the human AB0 gene is
involved in negative regulation of gene
expression. % 95 WK H RIEEFSF 4
EE4. 2011.6.17. 5
Kig R, HIRIEST, BEEAT, INE
B, MK ABORM A A A BB
FEIZ 31T 2 ABRUL & ABG k%R, o 95
W HARIEE PPN 2EES. 2011, 6. 16.
& 5

FEIFML 7, ARF2d6 0, MRS, 15
ehT, INEEE, ik B, LT,

MEA S, ZEHAEN: DNase 11 5 1-IC
JENT 3 5 FE R FE B B Z SNPIT AN TE
REEFE A PEAT Dminor allele 2347
%. HARDNAZH L 19 [RIFR RS,
2010.11.18. =5
BRIFALT-, 77T RS, ZHAE, fEA
£85, PHITAS, fREALT, HEZAT,
m@%# )RR B AR R 0 A6 0> B
XN 7=DNase 1D4yF L. AA
DM%@?@%ME%mﬁAamoni&
=5.
PEPRIEE, mfEEEr, NEEEZ o KKREL
Hrin B I FL & Tz i FEBER SRR CHAI S
RS —l. #5797 B AJEES S
EEH i EE 4. 2010. 10.30.  HUAL.
ERFE, REEAT, EfEET, /NE
BZ BER KRR DAL D FEE. 4§ 94
WA ARIEESRSE. 2010.6.25. HUAL
BRIFGRE -, KRB0, 7TFIRE, ZH
B, fREALT, NEEE, EBRE, B
Bio - WEHHLEDNase L1281 HN- 7 )
oy RARUEEGHMRNT. 55 94 Wk H ARKIEES:
4. 2010.6.25. HIT.
W E Ao, BRI, BERT, T
B, HEE, INEEZ U RA v T
Euw& X %A MjEDNase T 2 [ &DOH
94 KA RIEE TSRS




14).

15).

16).

17).

18).

19).

20).

21).

2010. 6. 24, HT.

ERPRIE, R T, DNEBEEE, N
B, ®bth—, WARFEIL, #rH A7
F, REEGMIT, TTRIRY, REARSES, &
AT« [KERFEIC & D AGHR 4y iRl 55
DNASELi# {1~ DB . AADNAZ
W25 18 | Fffr4E 2. 2009, 11. 20. /A
k.

RIFML T, PR, INEBEE, B
B, RS E, AL, FEARSES, K
HAFEIE © DNae 113 B {51 O IR 3% i il
SNPIZBIT D a— VA RERKWT LIV
IR R 2 EET D, HADNA
S 18 [A A 8RS, 2009. 11. 19.
INEE K.

VEBFRIEE, /INEBEE: MDMAFREE5E D —13).
55 78 [B] H RLE S R a5 S 2.
2009. 10. 31. H 5T

VERFRIE, INEREEE, HEA1, &t
Hi—, BHEZRI, LREGL, AINEEEE

IKEESE I & D L8 7y fRl% 58 DNASE GE =1
DOIEBIHENN & o EFHET. 56 56 RIALRI =
SPaesias. 2009. 10. 8. RiTE

NEEEE, EBRE, RS T, BHE
w, BREMT, 7TRRS, LT, &
MRS (REEsEC & D4y iRl 5
DNASE 1 {51 OFEBUEIN & 55 5.
55 93 W H ARIEE SRS, 2009. 5. 15. K
3

M 8, BARRE, NEEE : %D C
THEZIC L VBEOZERZIEH LS

FATIED—: I3 HAIEEF =R

2009. 5. 14. KBK.

AR, AREAL 7, BRIEAE T, 7T RIA
5B, HELHT, INEEE, Lk B
RNase superfamilyiB{a 1281550 1+%
ReME - JEIF FEE TSNP, &5 93 Wk H
RIEEFSRE. 2009.5. 14, K.
BRIFAL T, &R, 1TNRY, MEYs
B, BlESEET, NEEE, BB ®, 1
Ble At fRELLT, ZHAE
DNASE T exonNSNPRRZR © 77 AIZBW
TDNase I G1n222Arg® Jx 7N LIk %459

5. 5 93 Ik A ATEE SRS, 2009, 5. 14,

NS

(X&) GF2 1)

1.

2).

FkE T, MNEREZ, BAWE, HH#
—. EBEFEHENMAEOBUR, EFDH
W2 (EHSEHR) . 2285 1183-1186, 2009
R Ao, BRI, NEEEZ, ZH
AR DNAZTFRIESRT. HARERIR. 2009 ;
67 FET) : 546-549.

(PEZETY PEHE)

Ok Gt 1)

L85 MR B EYE & Wi v oA LR

DIREGEBHE XAT R &

FEEAE M, NEEE. FRER
VR « ESL RSB AREE R
FHXE - HFEF

&5 PCT/JP2009/063273

A B SERk219-7 H 24 0

ENS DR [EFh

OBARIL (G0 )

(# Dfth)
HHIE FLREH D GenBank ~ D 4%

JNB63720, JQ765614, JQ765615, JQ765616,

JQ765617

6. AR

(D) WFFe A

R =27 (NAKAJIMA  TAMIKO)
BEB KT « REFEBLEFRIITCR - Bh#
MseE&Z: 40008561

Q) W7oy

NE B (KOMINATO YOSHIHIKO)
BEB KT « REBLESRITR - H%
et Ek= 30205512

7By FIE (SANO RIE)
B R « RPPElE 7 R0 8 - B
WoeE&s: 70455955



