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RE1TFE 1 BITEVTE, A4 D5 FETIHRIF2EEDOFHEDO VTN EETF
AEHORICHI DOICEBRLENF. BS. B TOHOFEDS5. FEDEAE
HBATHICTEYDBDE L TREAFRREZERBAUTEDIREICEHETT 5HD] HE
AHAFSICERETHEINTIND, HEREEFRAUE 2 RITELWTEDLONATWSED
B, COREEITEHEL., BABAHIFSICHRATHIELLDLDERDELEYTHS.

A HRENSEREIN-TAILURKEE (GI4EDNA) Zi#EpT HIEEDES
7 LT—45 (MM SEIRINI-TAFRSYARKE (BIEDNA) 2T HEED
Sl Z XFHTRELI=2D) D36, 2RT/ LV—VIVART—E2 2T V—L4
S—HIRT—H, &5/ L—1EEZT (single nucleotide polymorphism : SNP)
T—3 . EWNIHILGA0BERR L LEDNPA SR SN S —IV TR T—4%  EFUE
DAEEBEA D#E YR LEEF (short tandem repeat : STR) HMBEGRIERIZE YARA
FRIAIT A ENTEDLLSICLIZED

0 BEOBRRUVEEOEREVICH. &, OFZ0OMOEOREOMERUBRIZE > TE
EXAE 3]
PBEDEBRRUVEBEORIEVIZE. . OZDOMOEDELDOLAE R URKA S L
EEMIERE. AANEZRILT I EEAMELEEBOY I I 7ICEY .. AAEE
ST A ENTEDLIICLIZED

N MIEOREORKICE Y B Sh HERIKORRF
BFDREDEIRICK YRR SN DRDEERN D FIMSEORAIRAEFZAL, b
LI-BFERE. AANERMIT A EZAMNELEEERY I MY I T7ICEY. . KXAE
DT AHCENTEDELSITLEDD

= REOROEFTORE. FFAOHALVICEEOHRREVEZDEILICE>TEES
BFDE
EEMNGHE LEREEOROEFDRE. FFAOHALVICEFENHRRTZNE
EIZEY 2RFEIEREZ., BERB A TLAFAANEZRAIT A LZEHMELEEER
VILDTFIZEY, RAZREET A ENTEDLSICLEZHD
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™ HITOROEZBRUVEBOEE. SEEDMDLHITORES

HITORODEBRUEBOBE. SEEDMDOSITOREEN SHE L-HEIESRZ.
AANERAT A LEZAMELERE®PY I MY TIZRY, RAZEELTH N
TEHL5ITLE-2D

N FOULXEFFORELLIFIEORTO#HRDARRVIHRICE>TEFEDTDE
ARD ALK
FOUOLRXEFORELLEHEORTOHIKDOAIER VifRICE > TEE ST DFH
IRDFIRFMN . FIOKPRARAEFZRAVEE LE-BFEIESRE. AANEZZELT S L%
BHELEEEPY I FIITICEY, AANERLTHENTESEIITLIZLD

b ERITER

(FEHD HEDOREDERF THASNIIER, S L-FHIERZ. AANZFRLY
BILHEBMELIEEBYYI LD TICEY, RAFRIHATHIENTEDLSIC
L3

(EH) FOULDRADEROBE TR S N-ERHL o L-HEIEREZ. &
AERIATHIELEFEBMELIEZEBLY I LD TICEY ., RAFRIATHENT
EHEIICLIZED

F HHEE

BEEIEE1SA4H0 FETICH/IF S 00 ot L-HFEIERZ BAEHE.
AANZRHAT D EZAMELEERE®PY I MV TIZEY ., RAZRBETH &N
TEH&LSICLE=12D

(%) TZORMES LITMAZ TIRITEX T 5B T LI/ b0L D K12
FEH 2 RFB2HE 2 5) LiF, X7, FF. i TOMOFFSHAMAEFICL T

RILDEIICTDHILEEV D,

(%)

B 2 5 (55 2 1)
2 ZOERIZBWT MEAEIG S &%, RO ZEONT NS T H0F, &
T RBEZOMOFEDI L, BT TEDDLHDEN D,
(1) FrEDBENDH RO DORHEZ EAFHHEMEDO MIZHES 2 7 DI L 72307,
T, Lt OMOTFTThHh-> T, BEMEDFEANLZ#HT L LNTEDLHD
(2) AR SN AEEOF AR L < XEAIZIKIE S L5 Radn OB LENY
BTHN, UIFENCHITEND I — RZOMOBSICEEH S, 5 L < ITEHW
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HRIC X VRSN F, Fo. T OMOFETH> T, TOFMEFELL
FEAB IRIT 22T 2FE ZLICRR LD LD X HIZEIV HTH, TR
s, FLFRESND Z &ICE v, FEORMES L IFEAL UIRITE
ZTHEEHNTHENTELHD

T 1%

TENIEROREICEIT 2158 (BLF HEl WD) 32 &8 2 HOBE TED DHX

F. KE. LEEOMOGEFIL. RiIETL2b0ET 5,

(1) WIZBIT 2 HEOFRMONT 2T HEEO RIS 5720108 # L=
T F. LHEEOMORFETH-> T, FEOEAZ#T DIV 56D L LT
EAERAEZESHATED S LEICHEST HH D
A MENSEBR ST A XY AR (314 DNA) AR 5 O RS
2 EOFEELOEEOEINICH, &, AZOMOEDEAONE K ORI &

S>TEEDHEI

N BT OFREORRNIC LV TERK S DR R

= HEEOEEOFERFOWRE), A OB N IE O &K O D2t

B BITOBOES R O OEE, AMEZ OMOAFT DORERE

~ FOOLXITFORIE L ITHDOE T OFEARD IR iRl L > TEE D
Z DFRIRDIEIK

= S E =4

(2)  ficFRik (HEFD 26 ARIEALES 267 75) 25 6 5220 1 THE 1| 5 ORBEOER

(3) [ERMESE (W34 FEERE 141 5) 5 14 KICHET 5 EBESE =

(4) EEZZEE (BEFD 35 ARIEALES 105 75) 26 93 446 | THEE | 5 OMmIFED {5

(5) FEREALRE (W42 4FERE 81 5) 755 13 SICHETIHEREa—
e

(6) ATEFHEICRBIT DRFEDMEAZHAT 2720 OF S ORI AL T 5158 Pk
25 ARIEHEEE 27 7)) B 2 &REF b EITHIE T 2 AE

(1) WICHBIT DFEABICEDORITEZ T HEZLICR R 2D L5 Lo IZi#i s
NI NERAEZESHIITED 2T, B, Lt oMo
A [ERGEFERRE (EF 33 4RIEALES 192 75) 25 9 o250 2 THOPEIRIREFE
B &l OEROMRICET S1EM (BT 67 4RIEMES 80 5) 5 54 45 3 THD
BORBRFE FIE
N ITERRREE CFERK 9 4RVEMRESS 123 5) 85 12 5555 3 THO YR RA 7

(8) ZFOMATEZFICHETHH DL L THEAERREZBESHAITED 2305, F5.
Rl E DD
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B 2 5

BTG ORI DIERMTS (LT T3 & 90) 8 1R | 5 OfE A Wik
HEEERBANTED 2T, FEDOMAZ@ET 2 Z LN TE 2KENHR SN D X
9. Y ZRHH 2 WY R PR LV EFFEROMICH T 20l B T 5 2 L &
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HHIE 3

B 1EE 7T 5OENERREZESHAITED 5 0F, . 52 OMOfF 5T,

WROEFIIT HREAEZ LT, ZNERYREFICED DL LD ET 5,

(1) WEHLIERE 7 58T H5E0FE  [ERERRBRE (KD 33 FEfE 192 75)
5111 20D 2 55 1 TICHUE T D IRRE T 5 R ORI E L - &5

(2) FEIERE 75 ull8T 5iENRE  mlE OBEROMEIRIZ BT 5 IEHE (N 57 4
%ﬁ%%%ﬁ“lm%®2%1%:ﬁi#é%@%ﬁ%&@%%@%ﬁ%

(3) WELIERET BT BREHE A S CHET DA EOEF T K ORI E &

%

xR

BLEIEE 4 %

B 155 8 H OB ANERREZESHAITED 5 LF, . 52 OMOFF 5T,

RIBT b0 ET 5,

(1) fEREfRBREE ORIE+—FEEE L) BB HIHET 2RREER T KL
ORSGE+ ZHICBET AR E SRS - &5

(2) BB (WHEEERE L+ =70) B KB HHEICHET S IRREE T &
ORGE+—HICBET AR E ST - &5

(3) HAEEI R OHRGREE (B HANEESE =E1HL) B SRR
ET DR (AAREBIOFRIT LI DERS,) OF =

(4)  HAEEE L OE#RGBEEE HIEONE —HE LS OER I — ROEF S

(5)  FASLERHORE L (A A AR a5+ H5) U+ HEH IS
BUET HIRBRE T S5 L OIMAE SRS - &5

(6) HEERAGEILFHEAE W=+ =FEEs —+H\5) FEat+ 5o —H

CHET HIRREEF S LA BSR S - &S

(1) HMAAGEFLFEAE (BM=+EREREEE A+ %) Hal+tEo —+
Mo —H—HICHET 2RRER SR OMEGEERLS - &5
(8)  JEMRBRERATHA (MAIL-HETEE THE =) HHaE—HORNRBRER
R FED PR R

9) RAELDOFEMENTHESE AAROEFEZBEN L - HEEOHMAEERICET S
Fells CEREFERE E+—5) BARE 1B =S ORI K EEIEHEDOEF S
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2-4 EEEEANFEHR CEF 2 &% 3EHER)

ZEEEEAER] & FHGEFNCREZOMDFFIBRAE LGV KL S S E DK
[CHICREZETHIDELTRD (1) o (1) FTORBENEFTNLHEANFREZ L
Do

BREEEANFRORFOEZFRMICE. RAELTHAAORENDLETHY . EH2TE
FE2EDHATEICEDEZFRY (AT 7O MIEDEZFRMY FRDHONTLELDT,
FENMDBETHS B-3-2 (EEREBAFHROREG) | 3-7-1 (F=FRHOHRDOFEE) .
3-1-2 (AT 7O ML BBE=FRY W) . T, EEEAAEBIEENLIBAT
—SDRWAVENIREL, RERELEEENLHLHFENELEHRICE., EANFHREKRE
28R (EBEUIRFE1HOBEICEY . BBREMNEE20EE 1 HOREICK HERDOE
FEZTTVAERICH O TEBBRE (—OREBERXITMREESBEEHADEE
REEADEEFEEF2EFRICHEET IREEERERFICH T, HFBABEERK
XTHBREBEEBHAR) ) CRELATNELZ LG 3-6-3 BEAFRRERZES -
BHEREF~OHSE) ZH) .

BE. RIBITFHBEREHNSEHFERICSEELTVLD Bl RBICET HEHEOEE®
BH LICRSIERF) k. BEEEEANERICEEELZL.

(1) A&
AR, HARIEENE LK FEEMESZLEEKRT 5, 6. BERGEEC 4
EAIEVWSERITEAMAETHY . ENFEIFTTREABICEEFELGL £ DRI,
AEZHMSEDIEMICTELGNOH, AEIZEEFEL,

(2) 8%

BADEXNBZLDDRA. ZAHEEKRL. BEELEMNORAZETLOTHS.

(3) #HEMHS
HAENZZDHEEELTEBLTNT, —£DFE. BoDAIZK>TERSBICEAD
SRLBEVWE S GEMIZEIRL. BEQIBEMMALCEEEIEELR,

(4) f=EE
ARICBEBELEEEZEKRTSLOT, BEDKEZTRLIEHS (Bl HEDEAMN
BAICBBLTWVS, MEXREZE - TLEH) MEET S,

(5) JLERDIERE
AR, THHOLERDHRERZITINIEE LE-EENZET 5.
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(6) LRICKIYEEHFR
SHRHEE. FANEERUVERMNBZONZMHOLT . LROBREERT-EREE
K9 D, EARMICIE, FIFIERICRESNOIBAESICERLELFTLTADS L, HIEE
HICEAT 2FMICEFSNILDONZRET S,

(N BREE. MRS, FEEE (RERFZ2C. ) TOMOEABERREZESE
AITEDDLEDHEEDEELH S - & (BMREE2XFEISHER)
ROOML@FETIZHITHERE D, C0ft, BEEENH DS EXITBEIZH-
ECEERESEDIFR (Bl EEEORARLERBRUHSAFTEREMICKIET 5120
DiERE (ERHITEEEEI2LS) [CEOKEERIUY—ERERT TS I EXIETBE
[CRIFTWW=C&) HEEET 5,

@ TeREEERLE (BMUAEEREE2835) IRICEITFLIERLOEE] HHb
CEERESEDHIER
BRI R I AEEEEEBMATICE Y. BIRICIBIT LR LOEENHS L E
PHREHESNEZZE BIRLOEFTOAFOERECHEHT HEREST, )
-HBEFRANE BERTORIEHPETORN S FARETEFROXFZZ (T
VICHFLTWAS CEXRFBEICHFLTV =L BIREDEZTORHOEE
B9 S EHmEST. )

- AANDOHRLBALMIBIRICEITLEERLDEELSHDH &

@ MpEEERULE (BISEEFEEIS) ITOSHMEE] AHELEHES
5 1EHR
- ERR. REMHAT. MPESEEEEMAT. FHREELtE V5 — BEEERX
TUA—ITRY  HMESELNH D EZHXFHEESNI-C & EEDEEIZET S
BFHREEL, )

- EFBRMEXIHEEBTORNCREFROXRMZZFHERICHARELTNS
CEXRFBERICHRFLTW=CL (BEEOREICEY SEREZET, )

@ MEMRBRUEMESERLICEYT 2EE (BMBEXREI2IT) (L5 HFHE
[BE (REEFEXEE (ERI6EEEFEI67S) F2XBIAICRET HREES
ZEH. MPEEEELECOSMMBEEZRC, ) I AHILERESEDE
#H
- BRI FEAREEL T V2 —ICK UBHEEOREREENH S L 2HRITH
Eesnt=C& (BEOREICHETIEHRESL, )

- BERFRMEXTHEEBHTORLN SHFHEZTERBEBAFIRORMAZZTLD
[CAAFLTWAZEXFBEICHFLTLNV-CL (BEEOREICET HEREZS
o)

@ DERAEMHEILL TOBVEREDMOFHRDERTH> THEEEDBELER
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BEUOHEKETFZRANICKET 2-ODEREFIZFFEIHOBRSTTED S HDITL
SEENDEENRABEDOELEFHRENTEDLIBRETHLIHLD] BNHEHLERE
S BIFEHR

"ERRICK Y BEEFBRENED DHHRDERICE DEFICE YRGKHICEEE
EXIIHEETFICHALGHRZERZTTWS EZMEINECE (REDRMOER
B EHEST. )

(8) AANIZH L TERZDMERICEEY 2BBICHKET HEF (REIZEWVT IEMMEF]
EWS,) ITEYTONERRADFHAVERAZERD-ODREZH ZOMORE (R
SITHENT MEEZHF £S5, ) ORR (BEFE2EXFE2SHER)

RADTFHOLERAREZEME L TITON-REZE. BRERIW. RERRZE. &
BAE. A ALAFz VY., BaFRE BROBETITIOAEZIDERS, ) F. 2
DEXRAANOEBRRENHAT FREOERNZET D,

BHRMLGEG & LT, FEBREEER (BMATEERREELS) (CE IV TiTHhhi:
BERZEOER. REEICEDVTITONEZA FLRAF I v OHER. SHEDOERDHE
RICEY % (BRSTEEEELS) ICTEODVWTITOARERRZEDHRGE EN
ZET D T, ZRICEOON-REZEDVHRFICBESNADHLOTIEHG LS, A
Fy VR ERREPERZRINEETERIIPRT 2REDHERLZET H. oI,
ERBEZN SV TITON-EEFREICEYGEONE-AADEGR L ZDEEGRE
DEEADHMNY LT SICHRET IHRELEFN D,

TE. BR. KE. ME. IKE. KEFOEAORREICET HI15HRE. BEZSH. 2
BREQOEERVEINICEATAIRBELEFBERLBVAERICIYAMYBLBEEEEZE LA,

(9) REDHEORERICEDSE, XFKERKF. BEETOMOLENEILZERE LT, XA
23 L TEMFICE YV DEDREDOHRED-ODHEERIEZEE L  [FFHRFIATHNA
& (BMEF2FFITHEFR) GO

MERZMEFOHRICEDIE, AAITH L TEMFICEY DEOKREOHREDT-H
DEENTONC L] LI BREZHEOHR. HICRROREICHZOLILENHS
HITx L. EMXIIREEANITS REEZFORNENZET 5,

BRENMTONECEOEKRMLGES L L TR, FBREFEERCEDETEMIIEIR
BERICEYITHOA-RBIEEONE. REICEIZEMICLYITOon-EEEEDON
B EREOEROHERICET HEFICEDEERM. REM. EEXELICLYThh
EFRERBESOABTENZLET 5, Tz, ZRICEOH oM -REEZOARICRE S
NHHLOTELEL, RERFBOCEXRINEETERIIIBAICEY ZZ LE-RERED
RNELZET D, 0. REBESEFZRTLLVSIERIRET D,
MERDHEDRRICEDE, RIIKK. BETOMOLFOEILEEBRLEL T, K
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AT L TEMZFICK YEZENAITTONI=C L EE., FbR. 2EMR. TOMhOEERZIR
BT BERICEVTEZEDBIET. BEOEAOKR. HK. BEKREFIIOVWT, E
Bfi. EEIER. EFIE. FEMTOMOERREENMY FERETEEL. IR
DEERENINICEKET S, T, MRFEZZIZLELEVSIEELHRET S,

MERZMFORRICEDZ. RITER. AGETOMOLEDELZEHRELT, K
Alxt L TERZICK YRR ThOAI-Z L LiX. FiR. 2BEM. £R. TOMOE
BERBIT HMBICEVTHANDBETEFEDOHARDIKR. HK. AEKRFICONT,
EXEF (EMXIIEREMANECONAEIZLYBLHFT 5828, ) KNAVE
-tEHRETEE L. FAHRIER. ZXRARE. SEFIIRICEH SN -BERENZLT D, F
. ERECHAZZTLZEVSIEELZRLT D,

TEH. BR. KE. ME. R\, KEZOBEAORRICET S1E®RE. BEZWH. 2
BEOBERVZINICEAT 2B L EBEROGVAZICEYMYBLEEEZRAELE
LYo

(10) RANZEZHBEERIIWEAL LT, Rl R, Z20A. D8, LFOREZ DO
EEHRICETSIFRMTONECE LROBEZRC, ) (BEFE25EHISER)
RAAEBREEXEIHEEANE L TRHEZHICET ZFHNMITONIEN S BRNEZY
T, MAZHEE LT HNFREBEDLOICMANETZ(F-EED, SIA L LTRMHE
RIT-FRICET HEHIE. AANEZHEREXFBEREALLTLENI EAL, ThIZK
ZE LY,

(1) AANELEER (BMBEEXRFE1685) FIXFIRICHET 2VERFEDRELDH
2EELELT, RAE. BEOEE. B, RELD ZTOMODFORESHICEHT 5FH
AfTbhhf=C & (BRRE2RESHER)

RANEFRTLEREZDRVVOHEHEELE LT, RELDFEDVFORESFHICET
SFFMTONIZEVSIEENKET S,

(%) BaTRAEICE 0 HBATEROP T, ZR] WA’ EL b0 (F:fF
RISIE L1525 WIREVED & D, 1EFEORFUCE T 2 HWE) NEENGLIN, 4
FAEHIL, TR U CERIE O ERICBE T 28I R T 5/ I L D iThh
To PRI O T B B OVRIR R 0D 72 80 D2 W & OO OFE R (BIAE 2 &5 2
FRAMR) ST TEFRZMIE ORI | IR, A5 Otho g 02 % B
& LT, RAICK L TERMZEIC L LEOREOWED T2 OFEE LB EE L
IFFAFIATONTZZ &) (BURE 2 558 3 5RfR) 1254 LIS 5,
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2% (5 3H)

3 ZOWERIZEWT TEEUEMEAEHR] &1X, KANDOANEE, 55, tE2H 5, HEE,
FUEROFEIE, JLFRIC L 0 EE - 2 FREZ OMANTH T 542G 72220, W 7EOfh
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FLIRENE ENHEAERE D,

B 2 5%
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HHD

> [
[
R

21
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I8%) ICHE->TRBE - L. REDEABRERTZICRRITHAENTES LS. BR.
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DRITNERTEICEDCHTOREIER L TITHh D TRV &,

2) PRENODZSHOEBICKYMFKICBAT I ENTE, RETELIOTHLS L,
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