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YERARETH D, LEL, BEFRINOHEMDEERDIBEDNELZFET
7-OICIEBERICL 2RIV ETH D,

[0031] AFEAOERFITIE. Lkl 7=BETFEIOHTOMREFIRIC & Y BEKEK
INGOSHE, FEIXEKIN1A35%E & FEREABEKINA207#E D 3 RRIC D W TN DM H % 5
L7, FDRIC. PIARXNET>T, AVEVYRT ) LEBEBELE
EDTHD, BREDYT / LY A XEFHWA., AMbpTHBIH. 2D 3IKIE

25/ LD#0, 9Mb pfhifE 3. 4Mb pHETEGFOHEMARE
TWieleaRHELE (1), 2025, 3. 4Mb pHEDEERFOM
ENANEDLZEMICIE 1 S6 11 0LV RBBREOPICHDAULEET
51 YRLESINEFEZELTWVWSDT, ThAaBEEICEORIED, BH% WA
BEELTVWRWKRELLRTSZZET. ¥/ LAOANEDL>TVWE0. 9M
b p ABEDRABBMBERR L. ob, TORDICIESMED. hypothe
tical protein& L TannotateX W TWAMEEEAREOR—EB/EN,AI—RKREh
Wb,

[0032] [ 1 &, Genome rearrangement map(4' ./ LAFBENKME) & EIEN DB TH
Y, EFIZ2DH/ LHBENLHIIE D3 &BRHNTWSE, EFERTR
TN DBRLFHIH IO EZRTIRATWD, BREIZELEATVDT
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[0033]

[0034]

[0035]

FEAEDEBDIBOTHEIENDIDT, BYDRINBLDICRRFIINTW

BRO=AFICR>TWDLIICRADE2 . 1,000,0000pk Y 4 LE
ROELHEN D, ETF / LOXIEHFT (3,400,000bpfHE) NREs (WAL
) IR TWBZ %KY, BROMELBICHKR LT, 1,000, 000150 5
3,400, 0001HENREEL TWB T E2RLTWS,

RIC, WEREEKINGOSER, f5HEEIKINIA35%k & fEFEEIKINA207RE D 3 REIC D W
THMOBHE L-RIC, AL TWSERTENEPFEXE 5 & THIE
B{To7, BABICIE, EREKINGOSHE DB R FELFI9320518& H & 932052%
HORE. 3479594% H & 3459595% H O, FERREKIN14350:8 (5 F e 51931985
B & 931986 B (DR, 3479865 8 & 3479866% H (DR, HERXEKINA207E(E
FHERHI9320072 B & 932008F B DR, 3476553F 8 & 3476554% H ORI D &G
FEINBLATH DT, ChaHeEgItEs & TREEZT> K,

INSORBHEYT / LAOHBMOFEDHERICDOW THarr 7Oy FAEBAWT
iHEA9 %, B2 Tl&. H37Rv vs Erdman (a) . H37Rv vs KZN1405(#1FRT) (
b) . H37Rv vs KIN1405 (F#) (c) &#RLTW3, 75 7 OktEhIZH37
RvTaH Y. 1EEfItErdman, KIN1405& LTHY., ZhEPRBERKEDYS / LD
MEZFRL. 0DMUENY RKifi, TNETHENSARESLSAQBIEETIGEDTE, —
BEREQMED, W4, dMbpTHd, M2a0LH I, BOVETHLEL
LB > TV IBEILIEERIAKENMIETNTROMBET—HL TV
&L TW3, M2 bk, RRESICEGDE LD LEIARUTEY
. BEEHSHNZDOBEB THALICA > TWB I &89 D, TOEH AR
LTCHENMERELZRICAROBNT 2T 272082 c THY. B2ak @Kk
ICIBADETHSELICAND LIICR>T, 774 A2 MHARRICAR S,

(FEREAVE VY RYT /) LEREOLODOT 74 A N Ii2)

DL IRZEYS / LAOBRGFEINOUEMERE LIRS, COBKE
ETDEBEDOYT / ADBGTFEINCOVWT T4 A Y MLEBAET > (H
3) o T2A XY MLEBIZ, 2B EQBEFEREIICOVWTIAYE2—9—I
AAL. FhEhZ QL3 AlEARz LIV Ea—9—DOEARLICK
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TEIET, BEGTFEINOHBI LN ERRELDLDICHEL T, BT
B22% (7344 BDEBETY, BEIKIELT, BEGFEINOHET
BEDDNRREBDLIIC, FvyvTa2ANDIEAHD, ZOUMEBHFE
BRICW LS DD DRAMBTMDH Y AFBICH-> TIEENRSZFALTWS, H
3, BEEOLY /) LABETOT 4 A MUEBO—#AE2RIIEa1—
4 —ERET~LTWS,

[0036] AFEBICEWT., BRKEYST / LDOELTEIOUHAEFIET 52 & T,
ToA XY MUBICLIYEZDERELLEGFIHRS (BEFEBRICKEK, 9 5%0
BB /B EMNTE, ChICLYHSOTEZBEI VY EVY AT/ L
EBEITDIIENTE, AT, COBMOBEREL LaWE, 754
AV MNLEBELTH, EHMC, WA 0%DAHDERMKEE LD,

[0037] CODO&DICLTELNEEREIE2IE. ZFOBRTFERIBHRERYEL
T, BEBEOIVE VY RAT /) LOBRERET S, AT, EELTVAR
WEGRFEINIDOWTH., FREFNICDOWTREREZFEN T 5 8EFEY
ELTHEEEOIVEVY AT/ LOBERERE TS, $ALE, BREYS
/ LDERED S B/EOEE L TWAWEGRFEINAER LA ATHRER
FHH &Y, BRBICEET 2EZXES / LEERLT, EELTVLAL
BELTFEINEHERTEENH, TOBRERFIARILLRDIBEDTH S,
BHEMICIE. BARICEFRT 2EZRET / LOBHREIIWL. 4MbpTH
20 LT, REFHOIAVEVH RS/ LOBERERWA. 9Mb p &4
%,

[0038] (EREIVtEYH RS/ LAOBGEFESNEZFOMA)

BRFIES 1 1E. ARBICHTIEHKEYT / L0V VYRS / LOEKG
FEIDEREFN TH S, BLFOREIIE. 94, OMb pTH B, AFEHR
ICHBITBERES / LADIVEVY RS /) LlE, BETEHIEHTE, L&
ZIE. 5% FILWEKEMPRZEEREMIERINAREEICE. Th
SOEMDY / ABGFICOWT, BLFEINICHDEMCEHBOMESZ L
IS, Po2AXAY MUBAE T2 & TAKBEORZKES / L0V
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AT/ LICIEBMTSZENTED,

[0039] ARBRICEWTHEELABREIVEVYYRT/ LR, Y TWHICHD
RAANDBEHREHRDEEZ T DIEMNIC, TOEKDY / LAICHDIERTFERIC
DWTERHYZIENTED, £, COY Y TIVHOBREDYT / L
HaETW (FIAE, illuninattdMiSeq, Genome Analyzeri ') — X, HiSeqis
1) — X, Lifetechnologiestt®Mion proton, ion PGM, SolLid > 1) —X. Roch
eftMGSS ) — X, PacBioftMPacBio RS ) — X CDEED YV H—ik%
EXRREE LABERNETEE BREQDIHREERIBEMNEZRABLT
WERHK Y —I T 0% — EHITHROY V H—RIC L B ELEFEIIAENT
BE) . BohEES/ AOEGFERINERICOVWTIYE2—F—ICAN
95, RIS, FERICBVWTBELABREIVE VYR YT / LOEGFE
DB E 7S A XY NLEBAITY, COTSA X MUK, fmlRIhTW
2AvEa1—4—Y I b0z TERAWV,

[0040] b, BHKEY / LDOEBLTFERNCHDIFEMZHET S &TaAYyEVY
AT/ LADBRINZD, YU T FOEMOERFRNEEREI Y
Y257/ LOBLFEHIEEZTSAAVNTEE, BRFRINICHBHEMD
HWEICL Y BEFEINDO—HENREDT I EEHD, TIT, BKREIAY
CUYRT/LADHRT, BAERHELCEGFRINICHENEL LI EETR
TREODBEREAAMIL T, YV TINFROEMOEGTEIETZ14 A2 b
IRY DRRIC, —BHERZIEPT LI, BAOREZERLLBEETES
EOERIET, PMOMEOUBERDIBTOT 54 XY MUBENTE
5L2ICLTHRY,

[0041] AFEHAOBHKEIVEVHRT /LI, RT1TRUTR2ICEZNIEKE
& DRBREZRFEMNIT2BEFREINPZINTVWSOT, BRKEI VY
YR/ LETZAAY NUIBTZIET, YU TINHRICHZRANDERKIC
DPWT, BMERET S ENTES, 005, R1KRUKR2ICZFND
B E & T ORBEEFHENM T 2 EGFEIOVWT MO OELRFERI &, H
Y TIWHORMOEMODEGRTFEINE —H FH2—BHEV) T2&BTFE
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[0042]

[0043]

[0044]

D2 EEHmMTEIET. BRERET DI ENTES,

(WEREI YUY 25/ LOBKERINE IR LK)

K3, FAHEAOB/KEI VYRS LORBENGETIRHES R
T, CORBENBRIBREERICL > T, AEPOBRKEI VYRS
LADNBEIEBELLEBEEY / LTHE I E52RT. BHOBBKEOEK
PEEFND2HREZERE LT, GREREKTHIERXEHI3I 7R VDY
JARHREARFEAOBRE IV VY RS/ LAEAVWT, ARPOEKER
ORFENBEGFEINOREEZAE L, MBAKREL L 2BHROERE
BEEYORGERAW, NEB#HOBEGFERYY MILYERFERL T,
QI AGENHODOBGFERUSY MLLYBE LELEGETF A2 ECTHRTEE
Mi Seq (Illuminatt) ICTEBFERINOERZITo>=, BONLERTF
BEST—4 1d, RIEEMICEY / LOBERTFEIIZRIRLTWSE EEX LN,
AR OEMEN IS EETFEINOBRHELAAET S &N TED, BETER
OB ORR, 2EEOBEZESEYORFIIEVNT. TLEThN200
BEEOT—4%B3EMNTE A, COEGTFRIBHE TN EFNAREA
OHEEEAVEVYRAT /) LEEEEHI 7R VRO / LIBHRICT Yy EY
LT, BRERGECTFENOBMHELSHE L, WThOREKIZSEWT
., AFRBAOEKEIVE VYRS / LIBREBENE L. EREEEKTH
DREMEHI TR vEEL Y $BNIRES / LIEREBT 2 & RI Nk

[s]

(&3]
RS ESRER (%)
ik H37Rv aerH RS ) A
95. 81 99. 88
2 96. 34 97. 47

FERBEIVYEVYY RS/ AEAVLELRTEEDAE)

AEBPOBRE IV VYRS /) LEFATLET. Yy TIVHOEK
DAEZTDEITTIIERL, TOBEBGTFERICODVWTHIRETDIIENTE
%, AEAOERRFIE LT, BEIES 1 ORZEYS / LOI VYRS )
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[0045]

[0046]

LERWT, HIEHEOY Y TNICEWT, BREMROEGFEEICOWL
TRAELE, Y TIORKEY / LOSEGFRIBREZITV. TOBER
EAVE1—F—ICAALT, XEBETHI\/REI VTR T/ LELL
BB AT, M4 T, BREIVEVYYRY ) LEDHBICK 28
FERICBAT 2BH/OIRIINIZEDERT,

B4it, AFEAOEBRBIAVE VYRS ) LEeHZY Y TINFOBKED
BERFENETSA AV MNBRELT, YV FILHORBKEY / LICHBER
FEEZBRHBELEEDOTHD, 2L, VU HRAENFOEZEDNE
WEREAV VYRS LOREDELGT (BE) & TOME) . queryfil
OEE (COBGTEHIST DY Y FILAOBEZEY / LOBGETFEIICH
PIEE (RELTWREEIIRNY FTERR) ) . querylIOZEDNE. HEF
TOIRTY FETOER. queryfllOBIIENTRIRINTWS, queryfildD
ZEDAMET, 1TBEEHRLTRRINTWVWSDE, BRFEENERKL
THEELTWRZENDAMY, 3674TBHE393TBEXRTRINTL
2DiE. BLTFEEHNDBLTWVWSRZ &EA9HM %, queryRIDBHIEZ A, KINA
207E HBDIE. YV FINPOBKENIKINGII TH B 2 EAREINRET &
N N
BEREI VY 2RT /) AEBWEREDORBEOH)

AFEPOBEKEI VY RS/ LEBVWT, BREOREOHE LLE
MEBlERAY 5, B51E. AEROBKEI VLV H RS/ LZ2FALTE
Lhi-iEHE - FREORERERT., REBOENRTEIRL. SEHEIVD
EEUE L i A HEE AT BE S § HBayes DERERE A AL, BEEHICINE
EBEINTWS 90.0) &\WSEFIE T900F] #REKLTWSD, TNET
. ERRORIREATIZ. 16S rRNADIBEEFIONTRF—EV JEEFOSE
 BRETIR. ARY T9AEVTRWIRICE Y BRI N, EETIERY /
LT —H8 &FA LSNP concatenationiC L 2 HETCEMINTEA, LHL
 INBLERT/ LAO—EOFRULNMEALTELT, TOLH, 220N
IXEBN T RBEICIZFUCH R > LBRABOLNTWIHETH, Rifkie
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EOMROY—DELWLHAED DIOYHMARFHETH /=, FHRICH L. &5
S LA RDT A A MHABRICR 722 & T, 24/ LBHREEIC KM
L7z TSRBOFRGE ] MERAIEE R >/HDTH S,

[0047] RiC, AFBAOBHKBE I Vv H 27/ LERBWEBEKEOR BSOS
Baiild 3, M6ald, REAOV/REI YR Y/ LEAVWTRZE
ORI & LI EfEFl. M6 bid, BREEEKTHIBKEHI TR Y
HEAVWTHRKBEORESNE L-EMREH. B6 cid. 2EEK (RFEA
OEZEIAVE VY RS/ AOBEICAWE 1 3BEORKE &7 DHEBE
) O/ AEAVWTHEEEORESNE LIEEEHTHD, 6asK6 cid
. BERAKORBOBEIFTONTVEA, M6 bTIE, BKERGTB4 2
SHMAVWTND I —TICERITEALDIRMEH 2o 7, BRE1 3HKIC
DWTIE TMTB] &ERRFLTIDODTIN—TE$TBENTED (K6a,
Bl6c) , $/abb, AEPBOBHKE IV EV YRS/ LERWHERKED
RIFOWIE, BREEERTHIEKEHISI TRvEEAVEZEDLY 6,
TOBEICBVWTEBMNTHZZ EDANTINE, A, REDWITE CzEL
&, BEERGTB4 23KAMBKEHI 7R vEREDERICEWTHREX
NZSNPIBRICEDSHEDTH D, $abs5, AEHOEREI VY
AT/ LIEBELORENAEWVWEOIL, HRETIHEZERGTB4 2 3%
ICEIEDSNPAMEBEINIEEAT A5H, BHEHS3 7R vEkEILE
L7BEICIE. CORBEH37RVvEEERODEEDSNPEHEREINTL
FO/HTH5H, b, H6DHd [300] OBFIE I3005F] #88KL T
Wd, £/, B5EE6IE. WIhEBREORBOMERLKLEZOTHS
. E5S IAEBRRERS. M6 ITERREEE L,

[0048] (AV I Y—4rURSBBNEBERE IV VYRS LEAVWLREKE
REEDFRAT)

RIS 1 ORREORBBER VT DEBEICH L TREEREOBENET 3
eIl AV I = v RSB AEEARBOBZEI Y YRS/
LEAWEN—F v IVHEAEREZTo . RA4TIE, AV I —4o 2V RZE
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[0049]

BRARICLDRBHEDRREEMEBICRT, AV I —r v ASRE N
JFiEid, spoligotyping*®VNTRE [F R D RFEDIRETH Y, HITRvE WS K
ROSREREHK & T NLUADZRREOEKE & DB T, HEDRBICLITR
ELTWBERINAERWETEHEDTHS (Proc Natl Acad Sci U S A, 2006 Fe
b 21;103(8):2869-73. Epub 2006 Feb

13.) » COFERIE. ABELE AEE OBEREBELEOBGRORTACICHA
ENTW3 (Nat Genet.

2013 Oct;45(10):1176-82. doi: 10.1038/ng. 2744, Epub 2013 Sep 1.) , b
BT, ARAOBKE IV E VY RT / LERAWR—F v VHERETHE
. RIBDEDAZEIE, PCRICE SR ERBDIBROBEICE I\, spoligot
yping;L, VNTRi%. Long sequence polymorphismiZ®d 3;EICHWT, PCRICEK
LIEEDEN &> TWBEIDBEELE/N—F v ILICHET B & TEEL
foo TO2DDHETOBBBERKOBITIERTHE, 1 9FHOBEZKERY
FTOEBHEICH LTI SBEAILDWVWTIIRA—0OBEREELN. F 1 1EKRIC
BWTE, AV IS —r Vv ALBBHAETR [R#HEL] &Y, BKED
YEVYRY I LAEBWENA—=F v LHEFETIE. [R#i4] THo T,

CDEWE, AV T = AZBETTETR, [REEDS) TRWI &%
TITREO—BHARBL TW D, TREELS] CHEINL, ZOERES
L&Y, RERDY A EV TEDHERBRDIROBERDOHEE - L 2514
MBI EETI I a2nd & HIL. ThoEaN—F v LRFETERD
ERELUICFHATE, AFEOFAMETT I ENTEL,
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[0050]

[Z=4]

BT o—o o RBBERICLIGRERMOBHIER
HiE H# RIFFHEMRR
¥ africanum GMo41182

M bovis BCG_Mexico
BCG_Moreau_RDJ
BCG_Pasteur
BCG_Tokyol72

¥ canettii CIPT_140010059
M tuberculosis | CCDC5079
GCDC5180
CDC1551

CTRI-2

erdman

F11

H37Ra

H37Rv

KZN1435
KZN4207

KZN605

RGTB327
RGTB423

sl A~AR|A]AE]D

(VNTRRURR) IS EVTEAVWERBRE IV EYHRT ) LICE
D IEMEMODEE)

KIC, By LI OEKEICD W TYNTR (variable number of tandem rep
at, REECHIZT) R/, TOT—FE=AEROAV VBT LICT
yEVITTBHET, BREOEMKOEENTESIN RN (7)) o NT
RIZYT / LRI E~HTEAROBEEIERIN TV IHEE~ T EEL S
UETHBYRLENTHD, REEINZESMEE, BREYT / L LEICEF
HdDI=_H7541 FDNAFRDBYRLEINOIE—RERARD I &ICEL>T

. BREEIAEVTITDFETHZ, CORYBLOBICZRNR SN,
FEEVHIIBOIEDSE, ChIETHERAABZEY—H—& L TEHBINSE
IKAWLNTEL, B71E. ERICEALBZEICDOWT., VNTRZHREAN
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T, ZOT—8%RKFEBROIAVEVHRT /) LIy EV T LEEERERT
LIzt DTHD, AvEa—49—NBILL>T, ¥ FIHOEREDV N
TRONRY—VIGERT 2 IV RS/ LICETh2REHREOEKED V
NTROIRY—VERRIET, CO2D4EBTELZLDIICHVEZLSD T
ENTED, BEROLEBICIBZVNTROEBHARRIN, TOFTICEFOV
NTROEHNRTIEINTWS, ROFEKIF, RFEROIEUHRAT/ LIC
BWTHAEXNEBEHEDOEMEVNTROTF—IHARRIN, FEICIEY Y
TIVHOBEEDVNTROT—INRTINTWVWS, 2O22007—4H
ERLBVEE. fHIBOBEATIT—73INTWS, AEBROIVEZVH RS
JALERALEZVNTROLEEBNIBICEY, FREOEZEOEMOBEEY
5IENTED,

[0051] RRYIT&H 4 v K, BREEDOS / ARBEZICEREFTT 2direct
repeats(DR)EEFNICEEE N AR —FEIIZAREL L. BEEITEOEELLL
BEDIEIILEL-T, BHRBEDEGTHAMBITT D2FETH D, DREEIE.
EREEOMFENICRE I N 536bph SR 2ERHOKEES (Directrep
eat:DR) NEFEL. X SIT7~4bph SR Z2EFNEFNER > HIEEEYITHE
BEINFAR—=H—EEHEN L TI0~500 E—|E &H&ER > TS, DREEIFIC
EENIROVSEHBE TEARY, TOBICHZ AR—YEIHEKEETE
BB END, BEDAR—YEINOERLEKBTLET L &Ik Y,
EHOBEGRTHEHET 5, M8IE. ARIGBALEBRZEICDOWT, AKRY
T9MEVTERNRT, COT— Y EXFEBOAVEVY RS ) LIV E
VIULERBRERRLEEDTH D, AVE2—9—0BICL->T, Y7
IWHOERKEDARY) T4 EVTONRI—=VIGERT 22 H R
LICEFNIEREOBERDRARY T4 EVTDIRY—V ERRIET,
CD2DEBTEDLDICHMUIBEID I ENTE D,

[0052] (8 LERICIEET —YDEBMOERSIIN, TONCEAEROIVYEVHR
F/LILBITRARY) T4 ETOIRI—UHARRIN. TOTFERICIEY
YIIVHROEZKEODRARY) T EVTOT—IHRRRINTWS, TD2
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[0053]

[0054]

DOTF—HIDNEHLAVRIE, BHMRTIY—I7IhTW3S, AFPEOIV =
VYR LEMBLEZRARY T4 Y TOLBRIBICEY ., FEOEK
BOEMORE.ST 2 N TX3, Distanceld, EDES (BHhEH) O
HAEEOMRBTE > EDTH S, SpolDB4 STMST & (ESequence

typeDBR T, HBFENRNY—VOAR) TIAEYTRY—VEFDOEDIC
ESENITBEDTHB, N4 —VODE - ADFRTE. 4 SEDHEEESLRT
RO EEOHEEZTRL., FOHEX4 IBEOHEEGLFRIZOEEEZPC
RENATYFAE—2 30 TITI. IBOARYISAEL TR -2 T
i, BIAIE T EBOHEEAS TAY] b 1 HBIFE, 2FBOHEEN EL
1 5 2FBIEA. &RTLTWS,

By FIVROERKEDOT / LIZDWT, WIRRE =V RIERK) T8 E
VIR =V ERNT, REAORBZKEI VYR T /LIy EVTY
2 THEBRBOBMERETEXDI EARTIENTEL, ThAbs, ¥
Y TIVHRORBEED T / LAOLEETRINDIEHREES 2 &<, #kKAE
THDEZBEDOWIRNNY =V I ZARY T EV TR -V ORFHESHN
&, AFEPOBKEIA VYRS LEFBET3ETREMRORERT 2
TEMNTED,

Lt > T, RREHOEHHIE LT, IVE2—9—IlLD Y TILHhD
EREOBEMERETIAETH>T, AVEI—F—DAAINET VS
IWARDEKEDINTRNY — VU XUFARY THAEV TR —v %R T 5T
Be, AVEaL— 44— DRELTVWAEZEOIV VYRS LBRICE
FNBIREDOEMDWIRINSY =V ERARY) JFAEV TR =& Hv
T HOBEZREDINTRINS — U G ARY THYAEV TIR§—=IZDWTT
FAAY MNLBEITITRE, YU TIHOBEEDYS / LBRICS T 25
EDINTR/INF =V UG AR TYA EV TRy =B, ERREOI VoY
25 ) AERICEENBHEEDINTRINY — U X AR T4 14 —
vE—BTBHIET, REDEMTHDIILERET DIRREE. Y FibAh
DEMEOEHORERREARTI I IRE2E2R T IERBOERERE
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TH5AEELTHERLL,
[0055] (EREAVEVHYRYT/ LE&FATDZIAVELI—9—VRTL)

EMEAYEY Y25/ AEFAT2aA V2 -9 - XA FALICDWTER
B35, COY Y TINHORKECEMRVEREZREST Sy E1—4—
VAT AL, AVEI =S —=BAAINEY Y TILFOBEZED Y /) LIER
AR REHKEY Y TIEREERE, JvEa—sy - REREI VY
Y27/ LERERERTZ2IVEVY RS/ LEREIEERE. Y TR0
EREDYT / LBBRICEFh 2 EEFRIIEBEZEIV VYR / LER
ICEFNDIEGFEINCOVWTTSA A MBS BT 54 A2 MLBEER -
Y TILROBREOREDEERETRIAN, BREOIVEYY RS L
BHRICEFINIFEDEGFEINE—HIT DI &T,. HEOEKTHD I &
ZRAEYT 2EMEENERI S, FIREMBEENRR TRE S NRERKIC
WHTEHEAI VYRS AERICEFNIRERKOEEERETER
NxREY >EEELRTEIIBAENEE S, sicEEEGTENEY Y T
P ORBZEDEGTES & A ERUE L T, sidcEEELTES & EA3E
LFEREBLTIELERE L TRET ZEEEGTHEHREEISE, 7
IHOREEOEMORERR, REETFEERRERLNT 2BHRE N
&, EEREETDHIEERFHET D, T, ELTEEOCEMEOIEDER
FEIIDEALICH 1T D, HFHBETOMEE - BZFOBERERAIEZ L
NTED, Fh, AVELI—Y—VRT LI, BV 7727 & LTRE
LTERW, 8, Yo S POEKEEOEKORBENEITASLDIC
BRI B EHEETLNDS,

[0056] (WRKEIVEVHRY/LEAVELRE, EVVENXETYEALNS
WEIDIN—F v JLHIE)

BZEDODBRFICT V7 TRIOLTVWAIERBEKREISHRMETHZ &I N
THY., ILICRED D BES VEEEFImMEL L2 T < (Nat Genet, 201
3 Jul;45(7):784-90), ZDHERIZIEETH D, K. LLREDHEIFFEICR
R TIAEY TEFRIIPRE, EYVEET Uy ERI NS IVEADHFRIGPC
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[0057]

RIEICKYEBINTES (BZ(L£Genome Res. 2005 Oct;15(10):1357-64.)
o REWMBITIZ, KEPFORBE IV VY RYT ) LERW/N—F v IL#
EHEEITo2l. REIF, TORBRERTEOTHZ. MRAAINTWS
EREOHETH D AR T4 7% TIE, CDC5079& CCDC5180MD 244k
ERBEHESNDZEDOTH DD, ARAOBKEIVEV TR/ L%
WE/R—F v LEIEFETIE, CCDC5180EkDH A, IEREBDES VA&
EXNf, BRAI, PCRR—=IADFERIIEVWTEH, AHROBEREESZ
ENTES, Thid, AEBOBRE I YRS/ LIS TIS6110& WD
HBARIDHEESAM] MEFINTHY., COEINEEEE LTHET S
EDNTE O, FRICHETEAEZHOTHD, [S6110k, BREY / Lt
CEBEEELTHY., TOFEEMEPER L TICRRE OB DR ATEE
ERoTW3, IS6H0DFEARINIE, BETFEI2ICRT. LEORRE,
BROIAEY TEOHERBRIS —BULBWIIANBERITES S &%
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