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P 8518 IKBKAP 603722 | NG _008788.1 | 9q31
FFoa=—HE,
H##C FA3; FAC; FACC;
FANCC | 2176 FL114675; FANCC 227645 | NG 0117071 | 9922.3
GALKI 2584 (AR F—F1 GK1; GALK; GALKI 604313 | NG _008079.1 | 17924
59h=2-1-) Y)Y NC_000009. 1
GALT 2592 |WVFIVRTIT—H GALT 606999 | 0 9p13
UDP—H57bF—X—4 | SDRIEL; FLI95174;
GALE 253 |~ TEXT—H FLJ97302; GALE 606953 | NG_007068.1 | 1p36-p35
Fhad—1, R—4;
B(7 a2 L2535 — | GCB; GBAI; GLUC;
GBA 2629 EEEL) GBA 606463 | NG_009783.1 | 1921
e < HID; KID; PPK ; CX26;
Xy gRas>/SIH. | FNA3; DENBI; NSRDI;
DENA3A; DENBIA; 13q11-
GIB2 2706 , GJB2 121011 | NG_008358.1 | q12
TN —T A
GCDH | 2639 [B#A TEFBRTF—8 | ep; acaDs; GeDH 608801 | NG_009292.1 | 19p13.2
TNI-2-6-hZIPI—¥, | G6PT, GSDI; GSDIa;
G6PC 2538 |MERYTIS0E MGC163350; G6PC 232200 | NG_011808.1 | 17q2!
R CD1131-C; ~"—3-9"0t">;
HBB 3043 |(NETBEL, R—F HBB 141900 | NG _000007.3 | 11p15.5
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EiE Ein i = RefSeq L
Sl B BEFHA z BET | pi T
SHETEFETERFOS | MSU; MSUDI; OVDIA;
BCKDH Z;}ZEL FAI7HRY | BCKDEIA; FLI45695; 1913.1-
A 593 BCKDHA 608348 | NC 000019.8 | q13.2
SEETIBTEFDS
BCKDH Fo e SRS Ris; PLI 7880,
B 594 dJ279A18.1; BCKDHB 248611 | NG 009775.1 | 6ql3-ql5
SEFOYRT7IFSHEH
FSURTSS—HE2 | E2: E2B; BCATE;
DBT 1629 MGC9061; DBT 248610 | NG 011852.1 | 1p31
SEFAYRFEIFTER | E£3; LAD; DLDH; GCSL;
DLD 1738 |P7+—t PHE3; DLD 238331 | NG_008045.1 | 7q31-932
Fi—axTsH14 LA | MCAD; ACADI,
FEEOSF—+, C—4 | MCADH; FLI18227;
ACAD ~C—12E¥ FLJ93013: FLJ99884;
M 34 ACADM 607008 | NG 007045.1 | 1p3i
AF O B (st | SD1A; MGCI20010;
SEuRZH ) cblAM MGC120011;
1667 MGC120012;
MMAA 85 MGC120013; MMAA 607481 | NG_007536.1 | 4q31.22
FFI OB R EE
3266 | 3y V7S RZAICbIB | ATR; cbiB; MGC20496:;
MMAB 25 ] MMAB 607568 | NG 007096.1 | 1224
AFLTAZ DAL A
MUT 4594 | HALT—E MCM; MUT 609058 | NG 007100.1 | 6p12.3
ML4; MLIV; MSTO80;
TRPMLI1; MSTPO8O;
MCOLN | 5719 TRP-ML1; TRPM-L1; 19p13.3-
1 2] L3YE1 MCOLNI 605248 | NC 000019.8 | pl13.2
ACTA: ASMA; CFTD;
MPFD; NEM1; NEM2;
FHFL. PLI71. & | NEM3; CFTDI; CFTDM;
ACTAI 58 | 1A ACTAI 102610 | NG _006672.1 | 1942.13
TM3; TRK; NEMI; TM-
5; TM30; TM30nm;
TPMsk3; hscp30;
MGC3261; FLI41118;
MGC14582; MGC72094;
TPM3 7170 | FERIA 3 OK/SW-cl.5; TPM3 191030 | NG_008621.1 | 1g21.2
o - ANM; TNT; STNT;
AR=2T 1 TNTS; FLI98147;
TNNT1 | 7138 | (A EHE) MGC104241; TNNT] 191041 | NG 011829.1 | 19913.4
NEM2Z; NEBI77D;
FLI11505; FL136536;
FLJ39568; FL139584;
NEB 4703 | #FY> DKFZp686C1456; NEB 161650 | NG_009382.1 | 2922
A4 TITYY
AAFDIRTI—H 1, 11p15.4-
SMPDI | es09 |V A ASM; NPD; SMPDI 607608 | NG 011780.1 | p15.1
HFULuFrEas+— GCE; NKH; GCSP;
¥ (B iz i) HYGNI; MGCI38198; NC_000009. 1
GLDC 2731 MGC138200; GLDC 238300 | 0 9p22
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aiE | #E = B
Hin HiE S5 ER & T = RefSeq Tk
E FID HinF A g BET ﬁ;ﬁ )]
TV RARBRI NG
BH(FI/AF L F+)
GCSH 2653 | 7 GCE; NK H; GCSH 238330 | NC 000016.8 | 16g23.2
. NC_000003.t | 3p2t.2-
AMT 275 | T3/ FFNEIYAT15—4 GCE; NKH; GCST; AMT | 238310 | 0 p21.1 10
OCTD; MGC129967;
ANZFAALNEALRIVA | MGC129968;
OTC 5009 | 717~ ¥ MGC138856; OTC 300461 | NG 008471.1 | Xp2l.1
FIoATI=vEN O Y51 12q22-
PAH 5053 ] PH; PKU; PKUL; PAH 612349 | NG_008690.1 | q24.2
FFYEN DT UL
¥y5—t DHPR; PKU2; SDR33C;
DHPR 5860 FLJ42391: QDPR 612676 | NG_008763.1 | 4p15.31
6-EWEANTFHSEN DT T
Voia—t 11g22.3-
PTS 5805 PTPS; FLI97081; PTS 261640 | NG 008743.1 | q23.3

FOEF = LT HA
LAALRFSS—H,
PCCA 5095 [P IFRYRTFE PCCA 232000 | NG 008768.1 | 13g32 20
JaEA = oz ¥4
LAANLKERLS—H,

PCCB 5096 | X RUSTFF DKFZp4SIEI13; PCCB | 232050 | NG_008939.1 | 3q21-g22
FUL—OTLHALA
TEFOYF—+, c—2 12q22-
~C—3%H . <

ACADS 35 SCAD; ACAD3; ACADS | 606885 | NG_007991.1 | ger
7—T7EFOaLRFO— i1q13.2-

DHCR7 | 1717 (L 08—+F SLOS; DHCR? 602858 | NC_000011.8 | gI3.5

SMA; SMN; SMAT;
SMAZ; SMA3; SMA4;
EH—1—OV10%EF | SMA@; SMNT; BCD341;
SMN 1 6606 | - THAT T-BCD541; SMN] 600354 | NG_008691.1 | 5913
ARSI H—FA 15g23- 30
HEXA 3073 | (FAI7RYRTFE) | 19p. MGC99608; HEXA | 606869 | NG 009017.1 | q24
DFNB2; MYU7A;
NSRD2; USHIB;
DENATI; MYOVIIA;
MYO7A | 4647 | SASVIA MYOTA 276903 | NG _009086.1 | 11q13.5
PDZ73, AIE-75,
DFNBI8; PDZ-45; PDZ-~

TPyl x—EBBI1C(E | 73, NY-CO-37; NY-CO-
1008 | FEAESE ERK) 38; ushlcpst; PDZ-73/NY- 11pls.iI-
USHIC 3 , CO-38; USHIC 605242 | NC 000011.8 | pl4

USHID; DFNBI12;
FLI00233; FLI36499;
KIAA1774; KIAAIB12;

6407 MGC102761; 10g21- 40
CDH23 2 | ARAU 23 DKFZp434P2350; CDH23 | 605516 | NG_008835.1 | q22
USHIF; DFNB23;
6521 DKFZp667A1711;
PCDHI5 7| FArAEAYL15 PCDH15 605514 | NG_009191.1 | 10g21.1
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e — e = ey SR 7.

EHin Hin . = RefSeq t

T FID =N EHiZF B4 g BET E’t;ﬁ?ﬂ:c’)

1245 |Fyir—HEBRB1G SANS; ANKS4A;
SANS g | (WEBHEN) FLJ33924; USHIG 607696 | NG 007882.1 | 17925.1
ISSX; PRTS; MRX29;
MRX32; MRX33;
MRX36; MRX38; 10
URBLA( MRX43; MRX 54;
1703 AFLA (aristales | MRX76; MRX87;
ARX 2 | SIBBERAARYIR | RSy, ARX 300382 | NG_008281.1 | Xp21
OPHN! | 4983 | #9770 (oligophrenim | OPNI; MRX60; OPHN! | 300127 | NG 008960.1 | Xql2
YU (KRBT AF | MRXJ; SMCX; MRXS);
JARIDI S—+5C XE169; JARIDIC; Xpl1.22-
C 8242 DXS1272E; KDM5C 314690 | NG 008085.1 | pi1.21
IM23; MRX9; SPBI;
2414 | FtsJ?RERAT1(E. coli | TRM7; CDLIV; MRX44;
FTSJ1 0]’ FTSJ1 300499 | NG_008879.1 | Xp11.23
BEEXIFIFI—6(
AR EEDENS AR
_"5*'_ FLTFFY, Ao CRT; CT1; CRTR;
SLC6A8 | 6535 |8 MGC87396; SLC6AS 300036 | NC_000023.9 | Xq28 20
TAR (discs), AR | MRX; MRX90; NEDLG;
ER%4 3(Drosophila) NE-Dlg; SAP102; SAP-
DLG3 1741 102; KIAA1232; DLG3 300189 | NC_000023.9 | Xql3.1
Al5; MXSI; CD231;
MRX58; CCG-B7;
TMA4SF2; TALLA-1;
TMASF2b; DXS1692E;
TM4SF2 | 7102 | ThIR/E=27 TSPAN7 300096 | NG _009160.1 | Xp1l.4
e H—R 34 | MRXEB9: MGCRY41);
ZNF4] 7592 |Ba1 ZNF41 314995 | NG_008238.1 | Xp11.23
T —CoASREER
R 773Y—A28— | ACS4; FACL4; LACS4; Xq22.3-
FACL4 | 2182 |4 MRX63; MRX68; ACSL4 | 300157 | NG_008053.1 | q23 30
RUYSF LAz S 45| SHS; MRXSS5; MRXSS,
1008 |21 MRXS8; NPW38;
PQBPI 4 RENSI; PQBPI 300463 | NC 0000239 | Xp11.23
RFXI—LESH
PEXI 5189 |BEF1 ZWS1; PEXI 602136 | NG_008341.1 { 7q21.2
RNAT Y — LS | PAFL PEX2; PMP3,
/AYE3, 35kDa PAF-1; PMP35; RNF72;
PXMP3 | 5828 | , PXMP3 170993 | NG 008371.1 | 8g21.1
RLAXU—LESH | PAF2; PAF-2; PXAAAT,
PEX6 5190 |EF6 PEX6 601498 | NG_008370.1 | 6p21.1
RIA X I—LEBEE | NALD; RNF69;
PEX10 | 5192 |BF10 MGC1998; PEX10 602859 | NG_008342.1 | 1p36.32
RANAFI—LE S 40
PEX12 | 5193 |BEF12 PAF-3; PEX12 601758 | NG_008447.1 | 17q12
PXR!; PTSIR; PTSI-BP;
RNAF—LEER | FLIS0634; FLIS072L;
PEXS 5830 | BEIFS FLI51948; PEX5 600414 | NG 008448.1 | 12p13.31
5567 | MLA L U— LA | FLI20695; PEX26MIT;

PEX26 0 | ETF26 _ Pex26pM I T; PEX26 608666 | NG 008339.1 | 22q11.21
0000000000000 D0DD00O0O0DO0OD0O0DO0ODDO0D0DO0ODODDODOODODDODaO
0000000000000 D0D0D00O0D0O0DO0D0O0ODDO0D0DO0ODDOOD0OODOOODODaO
0000000000000 D000000000000000000000000000
0000000000000 D0DD0000D0O0D0O0O0ODO0DO0D0DO0DODD0O0DO0ODODDODaO
0000000000000 DDO0O0O0ODO0DO0D0DO0ODDOD0DODDODOODOODODODaO 50
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F2: Z2ROIEREMLEH
EBisT | BT a
TCACATCACCAAGTTAAAAAAAAAAA[A/G]G
CFTR 1080 | 563500661 | GGGCGGGGGGGCAGAATGAAAATT I
AAACAAGGATGAATTAAGTTTTTTTT[- 10
CFTR 1080 | rs63107760 | /TJAAAAAAGAAACATTTGGTAAGGGGA 2
ATCACCAAGTTAAAAAAAAAAAAGGG[A/GIC
CFTR 1080 | rs62469443 | GGGGGGGCAGAATGAAAATTGCAT 3
CTATTGAACCAGAACCAAACAGGAAT][A/GIC
CFTR 1080 | rs62469442 | CATAGCATTTTGTAAACTAAACTG 4
CAGGAGTTCAAGACCAGCCTACTAAA[A/CIC
CFTR 1080 | rs62469441 | ACACACACACACACACACACACAC 5
GATTAAATAATAGTGTTTATGTACCC[C/GIGC
CFTR 1080 | rs62469439 | TTATAGGAGAAGAGGGTGTGTGT 6
ATTGTTATCTTTTCATATAAGGTAAC|A/TIGA
CETR 1080 | rs62469438 | GGCCCAGAGAGATTAAATAACAT 7
TAATTTTAATTAAGTAAATTTAATTGIA/GITA
CFTR 1080 | rs62469437 | GATAAATAAGTAGATAAAAAATA 8 20
GTATAAAAAAAAAAAAAAAAAAAGTTIATIG
CFTR 1080 | rs62469436 | AATGTTTTCTTGCATTCAGAGCCT 9
ATACTAAAAATTTAAAGTTCTCTTGC[A/G]AT
CFTR 1080 | rs62469435 | ATATTTTCTTAATATCTTACATC 10
TGCTGGGATTACAGGCGTGAGCCACC[A/GIC
CFTR 1080 | rs62469434 | GCCTGGCCTGATGGGACATATTTT I
CTACAATATAAGTATAGTATTGCAAA[A/CICC
CFTR 1080 | rs62469433 | ATCAGGAAGGGTGTTAACTATTT 12
GTTGTCTCCAAACTTTTTTTCAGGTGI-
CFTR 1080 | rs61763210 | /AGAJAGGTGGCCAACCGAGCTTCGGAAAG 13
. TTTTTTCATAAAAGATTATATAAAGG{A/C]TA
CFTR 1080 | rs61720488 | TTGCTTTTGAATCACAAACACTA 14 30
ATCTAGTGAGCAGTCAGGAAAGAGAA[C/TT
CFTR 1080 | rs61481156 | TCCAGATCCTGGAAATCAGGGTTA 15
TAGAGTATAAAAAAAAAAAAAAAAAAL-
CFTR 1080 | rs61443875 | /AJGTTTGAATGTTTTCTTGCATTCAGA 16
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TGCAAATGCCAACTATCAAAGATATT[C/G]GA

CFTR 1080 | rs61312222 | GTATACTGTCAATAAACTTCATA 17
TCCTCAACAGTTAGAAACAATATTTTIC/GIAG

CFTR 1080 | rs61159372 | TGATTTCCCATGCCAACTTTACT 18
TTTTTGGTATTGTTGTTAAATAAGTG[A/GIGA

CFTR 1080 | rs61094145 | ATTCAATACAGTATAATGTCTGT 19
CTTGAAATCGGATATATATATATATAL-
TGTATATATATATATATATATATATATATAT
ACATATATATATATAJGTATTATCCCTGTTTTC

CFTR 1080 | rs61086387 | ACAGTTTT 20
AGAGGGGCTGTGAAGGACACCAAGGA[A/GIG

CFTR 1080 | rs60996744 | AGACTAAGAGCCAGGAGGGAAAAC 21
TAGAGTTTATTAGCTTTTACTACTCT[A/G|CTT

CFTR 1080 | rs60960860 | AGTTACTTTGTGTTACAGAATA 22
ACTAGTGATGATGAGCTTCTTTTCATI-

CFTR 1080 | 1560923902 | /AT|GTTTGTTGGCTGCATAAATGTCTTC 23
GCAGAGAAAAGAGGGGCTGTGAAGGA[C/GA

CFTR 1080 | 560912824 | CCAAGGAGGAGACTAAGAGCCAGG 24
TTCAGAGGTCTACCACTGGTGCATACIG/TICT

CFTR 1080 | 1560887846 | AATCACAGTGTCGAAAATTTTAC 25
AAGAAAGAGCAAAAGAGGGCAAACTTIC/TIT

CFTR 1080 | 1560793174 | CATACATTTTITGATGTCGAAACCA 26
CCTAAAGTTTAAAAAGAAAAAAAAAA[-

CFTR 1080 | rs60788575 | /AJGGAAGAAGGAATTAAAAATCCAAAG 27
GTGTGTGTGTGTATATATATATATAT{A/TITA

CFTR 1080 | 1360760741 | TATATTTTTTTTTTCCTGAGCCA 28
AAACTGTTGATGTTTTCATTTATTTA[C/GIATC

CFTR 1080 | 1560456599 | ATTGGAAAACTTTAGATTCTAG 29
TTTATCCATTCTTAACCAGAACAGAC[A/G]TT

CFTR 1080 | rs60363249 | TTTTCAGAGCTGGTCCAGGAAAA 30
TTGAAATCGGATATATATATATATATIA/G]TA

CFTR 1080 | rs60355115 | TATATATATATATATATATATAT 31
TAGTTTTTTATTTCCTCATATTATTT|-

CFTR 1080 | rs60308689 | /TICAGTGGCTTTTTCTTCCACATCTTT 32
ACATAGTTCTCAGTGGTACAACTACA[A/GIGT

CFTR 1080 | rs60271242 ! GATTTCTCTTTTCTTATTTCTGG 33
AGAGCAATGGCATCCCTTGTCTTGTG[C/T]TA

CEFTR 1080 | rs60010318 ! TACAGGATGCAGCAATTTATAGG 34
TTCTGTCTACATAAGATGTCATACTA[A/G]AT

CFTR 1080 | rs59961323 { TATCTTTTCCAGCATGCATTCAG 35
CAGGGTGGCATGTTAGGCAGTGCTTA[A/GIA

CETR 1080 | rs59961270 | ATAAATGAGTTGGTTATACAAGTA 36
AGGACACACACACACACACACACACAL-

CETR 1080 | rs59837506 | /CA]ITGCACACACATTTAAATAGATGCAT 37
TAAAAAATTGGTATAATGAAATTGCA[C/TITT

CFTR 1080 | 559572090 | GTAGTCTTTGGACATTTAAATCC 38
TTTCAATACTTAAGAGGTACGCAGAG[A/GIA

CFTR 1080 | rs59548252 | AAGAGGGGCTGTGAAGGACACCAA 39
CAGCAATGAATATTTTGAGGCTGAGGIC/TIGC

CFTR 1080 | rs59519859 | TGAGGGGTAAAATTGCAGCCTGG 40
TTATGGTTTATATTTTTGTGTCTTCT]-

CFTR 1080 | 1559509837 | /CTTTJAACACATCTTTTCTAGCAGAATTCA 41
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GTATTTTAGTTTTTITTTTTTGTTTGI-

CFTR 1080 | rs59417037 | /TJTTTGTTTTGTTTTGTTTIGTTTTITG 42
TGGGTGACTCCATTTTTACTTTTAGT[C/TITGG

CFTR 1080 | rs59159458 | TCTGTTGAGGCCTCGTGAGAGA 43
TATTTTCATGTATTTTAGTTTTTTTT-

CFTR 1080 | rs59048119 | /TTTTIGTTTGTTTTGTTTIGTTTTGTITTG 44
GTGTGTGTGTATATATATATATATAT[A/TITA

CFTR 1080 | rs58970500 | TATTTTTTTTTTCCTGAGCCAAA 45
AACCTATTAGCATGTCTGGCAGAAAA[-

CFTR 1080 | rs58942292 | /A]TTAGATACTTAATAAATTTCTTAAAT 46
GAGGCTTAGACAGTTTAAGTAACTCA[A/G]G

CFTR 1080 | rs58917054 | CATGGTTACACAACTAGCTAGGGC 47
GTGTGAGTATTATGAGACCATATGTT[A/GIGG

CFTR 1080 | rs58837484 | AGATTTTATTTGGTATTGAGGAT 48
GAAACCCCACCCCTTCTATAGTTTTC[C/TICTT

CFTR 1080 { rs58829491 | TAATATTTACAATGGAACCATT 49
CATATATATATAGTGTGTGTGTGTGTIA/G]TA

CFTR 1080 | rs58805195 | TATATATATATATATATATTTTT 50
CGAGCGAGAGAGAGAGAGAGAGAGAG-

GBA 2629 | rs60866785 | /AGIGAGCCGGCGCGAGAACTACGCATGC 51
GGCAGGTAATATCTAGTACCTTACTTIA/T|TA

GBA 2629 | 560239603 | TTTCCTGAGCACATTCTACATTT 52
GGCCAGGAATGGGAGTGCTTAGGTGCA/GIG

GBA 2629 | rs56310840 | AGGTGGCACTGTTCCCGCAGCTGC 53
TGAAAACTCCATCCCCTCAGGGTCAT[C/TIAG

GBA 2629 | rs41264927 | ATGAAGAGAAGACCACAGGGGTT 54
TGTAGGTAAGGGTCACATGTGGGAGA|C/G]G

GBA 2629 | rs41264925 | CAGCTGTGGGTAGGTCAGCCCTGT 55
CCAAGAAGGCGCCATTACACTCCAGC]-

GBA 2629 | rs36024691 | /CITGGGCGACAGGGCGAGACTCCCTCA 56
TGCCACACCCAGCTAATTTGTGTGTG-

GBA 2629 | rs36024092 | /GITATGTGTGTGTATGTATGTGTGTGT 57
GTTCCTCCAGTAATTTTTTTTTTTTTI-

GBA 2629 | 1535682967 | /TJGGTTTTGAGACAGAGTCTTGCCCTG 58
ATCATGCCCAGATAATTTTTTTTTTTI-

GBA 2629 | rs35033592 | /TJGTATTTTAGTAGACACAGGGTTTCA 59
CGAGCGAGAGAGAGAGAGAGAGAGAGI-

GBA 2629 | 1534732744 | /AG]JGAGCCGGCGCGAGAACTACGCATGC 60
CCTGTGAGGGGCACATTCCTTAGTAGI-

GBA 2629 | 1534620635 | /CJITAAGGAGTTGGGGGTGTGAAGATCC 61
ACAGGCTACTGGCTGGGCCCAGGCAA-

GBA 2629 | 534302637 | /AJGGGGGCCTTGGCAGGAAAAGTTCCT 62
GCGAGAGAGAGAGAGAGAGAGAGAGG-

GBA 2629 | rs33949225 | /AG]JAGCCGGCGCGAGAACTACGCATGCG 63
AAGAAGAAAAATAAAAAGAAAGTGGG{C/TIC

GBA 2629 | rs28678003 | AGACCGAGAGAACAGGAAGCCTGA 64
AAGGACAAAGGCAAAGAGACAAAGGC[G/TIC

GBA 2629 | rs28559737 | AACACTGGGGGTCCCCAGAGAGTG 65
TACCTAGTCACTTCCTGCCTCCATGG[C/T]GC

GBA 2629 | r528373017 | AAAAGGGGATGGGTGTGCCTCTT 66
CTCTTCCGAGGTTCCACCCTGAACACIC/TITT

GBA 2629 | 112752133 | CCTGCTCCCTCGTGGTGTAGAGT 67
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TTCTGACTGGCAACCAGCCCCACTCT[C/TITG

GBA 2629 | rs12747811 | GGAGCCCTCAGGAATGAACTTGC 68
gelcagecteccaggetggagtgeag[ AT gpegegalcicggetcac

GBA 2629 | 512743554 | cgeaace 69
CATGAACCACATCAAATGAGATTTAGIC/TIGG

GBA 2629 | 1512041778 | GAGTGGCACACACAGTCATGACC 70
AAGCAGCCCTGGGGAGTCGGGGCGGG[A/GIC

GBA 2629 | r312034326 | CTGGATTGGAAAAGAGACGGTCAC 71
CTCCAAGTTCTGGGAGCAGAGTGTGCIA/G]G

GBA 2629 | rs11558184 | CTAGGCTCCTGGGATCGAGGGATG 72
GTTCCTCCAGTAAtuttinteef-

GBA 2629 | 1511430678 | /G/T]guttgagacagagictigecctgt 73
CTAGTACCTTACTTCCCTCAAGTTCAJATITC

GBA 2629 | 1511264345 | ATCTCACAGATATTTCCTGAGCA 74
aattageeptgegtegtepcgeetpc[C/Ttgtaatcccacglacttgg

GBA 2629 | rs10908459 | gaggct 75
CCATGGCCAGCCGGGGAGGGGACGGGIA/CIA

GBA 2629 | rs10796940 | CACACAGACCCACACAGAGACTCA 76
agcgagagagagagagagagagagag|-

GBA 2629 | 510668496 | /AG]gapCCGGCGCGAGAACTACGCATGC 77
CGTAGCAGTTAGCAGATGATAGGCGG[C/G/T]

GBA 2629 | 157416991 | GAAATCTTATTTCACAGGGCATTAA 78
CTGGCCCTGGTGACAGTGGGGCTGTGIC/TIOT

GBA 2629 | 154024049 | GGGGCCAGAGCCTTCTCAGAGGT 79
CAGATACTGGCCCTGGTGACAGTGGG[A/G]IC

GBA 2629 | r54024048 | TGTGCGTGGGGCCAGAGCCTTCTC 80
GACAGATACTGGCCCTGGTGACAGTGIG/TIC

GBA 2629 | rs4024047 | GCTGTGCGTGGGGCCAGAGCCTTC B
GGCTCetetetetetetetetetetef-

GBA 2629 | rs3841430 | /TCJgeicgetctcicgetcteicgetc! 82
GTTTCAGACCAGCCTGGCCAACATAGICTIGA

GBA 2629 | rs3754485 | AACCCCATCTCTACTAAAAATAA 83
AGTGGGCGATTGGATGGAGCTGAGTAIC/TIG

GBA 2629 | rs3205619 | GGGCCCATCCAGGCTAATCACACC 84
CCGGGCTCCGTGAATGTTTGTCACATIC/G]TC

GBA 2629 | 152990227 | TGAAGAACGTATGAATTACATAA 85
GAATCCCAACCCCGACGCTCGTCGCCIC/GIG

GBA 2629 | rs2990226 | GCTCCGTGAATGTTTGTCACATGT 86
GCGAATCCCAACCCCGACGCTCGTCG[C/TICG

GBA 2629 | rs2990225 | GGCTCCOTGAATGTTTGTCACAT 87
TGGGCAGAAGTCAGGGTCCAAAGAAAIGTIG

GBA 2629 | rs2990224 | GCAAAGAAAAGTGTcagipecica 88
TAAGAAAGACGTTTTTGATTTTTTTCIA/GIGA

ASPA 443 | rs63751297 | CTTCTCTGGCTCCACTACCCTGC 89
CTGATTCCTGGCCAGGAGCGOTGGCT[C/TIAC

ASPA 443 | rs62071301 | GCCTGTAATCCCAGCGCTTTGGG 90
TAAAAATGCTGATTCCTGGCCAGGAG[C/TIGG

ASPA 443 j rs62071300 | TGGCTCACGCCTGTAATCCCAGC 91
TTTAAAAATGCTGATTCCTGGCCAGG[A/CIGC

ASPA 443 | 162071299 | GGTGGCTCACGCCTGTAATCCCA 92
CAAGACCTGTCAAAGATCTGAGAAATIAMTI|TT

ASPA 443 | rs62071297 | ACCCGACTTACAAGCTAACCATT 93
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ACTGTAATAAGTGCTGTAAAAGAAAT[A/G]C

ASPA 443 | rs61697033 | ACAAAATAATATAGCAGAGGGTAT 94
CTTGAGGTCAGGAGTTCAAGACCAGT[C/TITG

ASPA 443 | rs60743592 | GGCAACATGGGGAAAACCTTGTC 95
AGGTTGCAGTGAGCCGAGATCATGCCIA/G]TT

ASPA 443 | rs60666840 | GCACTCCAGCCGGGGCAACAAAA 96
ACAAGTGTCTTGAAATTATCTGTGAT[C/TITG

ASPA 443 | rs60147514 | CTATAGAGCAATACTTTTGTAAA 97
GTGGGTATATGCAGCTCTATGCACTA[C/TICT

ASPA 443 | rs59930743 | GCTCATTTATTTGGTAAATCTAA 98
TGTGTGTGTGTGCGTGTGTGTGTGTG]-
TGTGTGTGJATCATAAGAGTGGCTGCAGCAA

ASPA 443 | rs59690349 | ACT 99
AGTCTGGAGTGCAATGGTGCAATCTCIA/GIGC

ASPA 443 | rs59676360 | TCACTGCAGCCTCCACCTCCGGG 100
CTCCTAATGGATATTTCCTAAATTTT[G/TICTG

ASPA 443 | rs59335404 | AACAGAATTTAACTTGAGCTGG 101
ATTTAAAAATGGATTTCTAGAAAAAC[A/GIAT

ASPA 443 | rs58879097 | CACATACTTGAATATTTTAGCAA 102
CTATAAATGGGTAGCATGAGGGATTCIA/GA

ASPA 443 | rs58686774 | GGAGGTGGCTGAAAGAAGCACGTA 103
AAGAAACCAAGCATAGTAGAGTGTTAJA/GIA

ASPA 443 | s57511162 | AAACCAAAGCAACTAAACAACTGT 104
CGGGGCTCAGAACTTGTAACAGAAAAA/TIT

ASPA 443 | rs55859596 | AAAATATACTCCACTCAAGGGAAT 105
TACTACACTTCACGGATACTGTACTTI[-

ASPA 443 | rs55742972 | /GTACTTITTTTTCCAAATTGAAGGTTTTTGGC 106
TTGTTTTTGTITTIGTTTTTGTITTI[-
/GTTTTTGTTTTTITGAGATGGAGTCTCGCTCT

ASPA 443 | rs55640436 | GTCGCC 107
TTTGCCTTACTACACTTCACGGATAC-

ASPA 443 | rs36225687 | TGTACT]TGTACTTTTTTTCCAAATTGAAGGT 108
GAGGTGGCTGAAAGAAGCACGTATCCY-

ASPA 443 | rs36051310 | /CITGATGGCATGGTTGCGGGTTATATG 109
GAGAAAAGCAGTTCCTGGAACACCCC]-

ASPA 443 | 536034906 | /CJACCCCTTAACCCCTTATCTCTGCTT 110
TTACATATGTATACATGTGCCATGTT[-

ASPA 443 | rs36033666 | TIGGTGTGCCGCACCCATTAACTCGTC 1§l
CTTTTTCCAGATTTTTTTTTTTTTTT-

ASPA 443 | 1535730123 | MIGAGACAGAGTTTCACTCTTGTTGCC Hi2
TTTGGAAATCTTAAGCTTTTATTTGG[-

ASPA 443 | 535629100 | /G]TGTCACAGAGAAACAGGATCTGTAT 113
TACTTTAAGTTTTAGGGTACATGTGCY-

ASPA 443 | rs35614631 | /AJCCATGTGCAGGTTTGTTACATATGT 114
ATTCATGACCAGCCACATAAATGCAC]-

ASPA 443 | rs35225782 | JAJIGTATTACTTCGCAAGCATGCCAATG Ik
GTGCACTAGAATTAGCTAAAGTGGGG|-

ASPA 443 | rs35178659 | /GJAAAAAAAGATGCATTTGATGGTCTA 116
AACCTCCACCTCCCAGGTTCAAGAGA[-

ASPA 443 | rs35095578 | /AJTTCTCCTGCCTCAGCCTCCCAAGTA 117
CCTCCCTGTGATCCGAAGTAGCAGAC|A/GITA

ASPA 443 | rs35002210 | CTTAACTTCCATGGTGGATTGTT 118

gooooao

10

20

30

40



(48) JP 2012-525147 A 2012.10.22

0Doo0o00oo
AAAACATTATTATATCTAGAAAAAAAL-
ASPA 443 | rs34744839 | /AJTGTATCTTAACCATTGTGGGAAGTG 119
TTGAAGGTAAAATCATAGGGAGTTGG]-
ASPA 443 | rs34680506 | /GJAGCTGTCCTCTTGCGCTGAATCAGT 120
ACTTGTGGCCTTTTTGGAGAGGTTAG(-
ASPA 443 | rs34365618 | /CAJACTCTGAAAACTCTGTCCCTGGACC 121
GAAGGAGAAAAAGAGAGGAAATAAGT[-
ASPA 443 | rs34275920 | /TIAAAATAATAAACACAATTAATAAAG 122
TGTATACATGTGCCATGTTGGTGTGC[C/TIGC
ASPA 443 | 34109510 | ACCCATTAACTCGTCATTTAGCA 123
TCACCTGTCACCTCCTATAGAACTTT(-
ASPA 443 | rs34054576 | /CJCCCTGACCCTCCTCTATAGCATTAA 124
ATAAATGATCATCATTCACAGTAGGG]-
ASPA 443 | rs34015272 | /G]TTTTGTTTTGTTTTTTTTCTGGAAA 125
ACAGACATATCTACAAACACACTTTT[-
ASPA 443 | 1534002091 | /TJCACATATTTGTGTAAGTCATTTATG 126
AAAGACAACTAAACTAACGCTCAATG[A/C|A
ASPA 443 | 1528940574 | AAAAGTATTCGCTGCTGTTTACAT 127
TACCGTGTACCCCGTGTTTGTGAATG[A/CIGG
ASPA 443 | 1528940279 | CCGCATATTACGAAAAGAAAGAA 128
CAGGGCTGGAGGTAAAACCATTTATT[A/GICT
ASPA 443 | rs17850703 | AACCCCAGAGCAGTGAAGAAGTG 129
TTCTTCATTGCCTATTGAAGAGAGAG[C/TIGG
ASPA 443 | rs17222495 | AATGCTTTGGTTGCCAGATATGG 130
CACAAGATCTCATTACTCAGGAGCTG[C/TICC
ASPA 443 | rs17175228 | AAGTGTCTAATGTACTTAGTTAA 131
TTCTGTGTAACATTTCATTTAAGCAA[A/GIGG
ASPA 443 | 1516953074 | ATTCGGCAAATCAAAAATTGTCA 132
TAAAACGTATTGAAGGTATTATTGAC[G/TICT
ASPA 443 | rs16953070 | GTTGAAGCAAAGAGAACAAAACA 133
ATCTGCTCTTCCAGTTGGATGACAAGI[C/TICT
HEXA | 3073 | rs62022858 | TGCTGTCTAACACCTGCTGCAGA 134
CCATTTTTTGTTGTATTTTITTTTTCC/T]TGAA
HEXA | 3073 | rs62022857 | TACTTTTTATCGCAGTTGGTT 135
CCCTGTCTCTAAAAGAAAAAAAAAAA[A/GIA
HEXA | 3073 | rs62017872 | AAAAAAAAAGAAAACAAAACCCAA 136
AGTGGCTCCAAAAAGGTCATGGAACC[C/TICT
HEXA | 3073 | 1562017871 | TGAGGATGATGCAAATTGACTCT 137
TAAAGTTACTTTTCTTTTATTGACTT[C/TICCC
HEXA | 3073 | rs61662730 | TTATTTTTTAACCTTATGCTTT 138
CAGAGTTAAAAAAAAAAAAAAAAAAAL-
HEXA | 3073 | 1s61329913 | /AJGGAAGTAGCAGCAACAGCTTGGAAA 139
GTTGCCCAGGGTTGAGTGCAGAGGCA{C/TIAT
HEXA | 3073 | rs60920713 | CTTGGCTCACAGCAACCTCTGCC 140
AAGGCTTTTTTTTTTTTTTTTTTTTT[-
HEXA | 3073 | rs60783213 | /TTTTIGAGACAGAGTCTTGCTGTGTCACCC 141
GCCTACATTCTGCAAAGAGGAGGGAA[C/GIA
HEXA | 3073 | rs60644867 | TTCACAGCTCCATACTTGAACCCT 142
CCAAAGGAGAATAGCTCTAGGGGAGG[C/GA
HEXA 3073 | rs60288568 | GGTGGATGAGTATGCATGGGGGAG 143
GACTCCATCTCAAAAAAAAAAAAAAA[-
HEXA 3073 | rs59888548 | /A]TGCAGTCTAATGGCAGAATTAGACT 144
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TTATTTATTTATTTATTTATTTTTGA[A/G]ACA

HEXA 3073 | rs59733856 | GGGTCTCTGTTGTCCAGGCTGG 145
TTTTGAGGCAGGGTCTCACTCTGTTG[C/TICC

HEXA 3073 | rs59427837 | AGGGTTGAGTGCAGAGGCACATC 146
CGCCTTGCGAAGGCCCCACAGCTTGC[C/TITG

HEXA | 3073 | rs59171976 | TGACAAACGTTCATAGGCAAATG 147
GGAGGTCTGTACAAAGCACCACCTACIC/TITC

HEXA | 3073 | rs58706602 | ATGGGTCAGTTTCCACAGCAGAA 148
GAATCTTATAATTCACTGTGTACCTCY-

HEXA | 3073 | rs58696963 | /CCTCITGTTTCATATTTTCGCAATTGAACT 149
AACATAGTATCTAATATAGCTTTACA[C/TICC

HEXA | 3073 | rs58610850 | AAAGCCAAAATATGAATACACTG 150
TTGTTTTGTTTTGTTTGGGGGGGGGG]-

HEXA | 3073 | 1558016062 | /GITTGTTTTTCTGAGAGGGAGTCTTGC 15)
CATACCAAAGGGCAGCTGGAGGGATA[C/TIA

HEXA | 3073 | rs57733983 | GACGGAAGTCATGTGGAGAGTGAA 152
CAGGTGTGAGCCACCACGACCACCAA[A/TIT

HEXA | 3073 | rs57476645 | TAGCTCTTTTTACTCCTTCCCTTC 153
AGTGGTAGCTGATTTTGCTTCTGGAT[A/C]ICT

HEXA | 3073 | rs56870003 | TTGCCACCTTCCCACTCTTTAAT 154
AAAGACCTGTTTCTTAAAAAAAAAAAL-
IAGAAAAAAAAAAAJGAAAGAAAAGAAAAG

HEXA | 3073 | rs56338339 | AAAAAAACAG 155
TAAAAAATCTTTCAATGAGGAGATGTIC/TICC

HEXA | 3073 | 1555995352 | CAGAGCAAGACAGCTGTAGGATG 156
AAAAGAAAAAAAAAAAAAAAAAAAAAL-

HEXA 3073 | 1555860138 | /AJGAAAACAAAACCCAAACCCATAAAG 157
CCTGTCTCTAAAAGAAAAAAAAAAAA[A/GIA

HEXA 3073 | 555743646 | AAAAAAAAGAAAACAAAACCCAAA 158
GTTATCATAGAAAAATATCACACTCTI-

HEXA 3073 | 1s55665666 | /GTICTGTATCCCCACTTCCAGAAACTGT 159
CAGGAGCTCATAGAATTACATACAATI-

HEXA 3073 | 1536106892 | /CITTTTTTTTTTTTTTTTGAGACAGCG 160
TTGAGAATCTTATAATTCACTGTGTA[-

HEXA 3073 | 1336091525 | /CCTCJCCTCTGTTTCATATTTTCGCAATTG 161
CCACTACCACAGTGCCTAGAGAACAA[C/TIA

HEXA 3073 | rs35949555 | TGTGTTTAATAATATTTAAATAAT 162
CCCTGTCTCTAAAAGAAAAAAAAAAAL-

HEXA 3073 | rs35827424 | /AJAAAAAAAAAAGAAAACAAAACCCAA 163
CCATTATATCATTCATTTCCCACTCA[-

HEXA | 3073 | 1s35729578 | /TITTTCTTCATTCCAACCAAGATATAT 164
TCCGTCTCAAAAAAAAAAAAAAAAAGI-

HEXA 3073 | 1535649102 | /AJGAAAGGAATTATTCTCATGTATACA 165
CTGGGGCAGTTAAAAAGAAAAACAAAL-

HEXA 3073 | rs35118677 | /CJCCCTGGTCCCTGCCCTTGAGGAGAT 166
CTCCAGGGTCCCATTCCAGGACCACA[-

HEXA 3073 | rs35005352 | /CJGCCTGCTACCTCTGCAGCTCACTCA 167
GGATTGACATATACCAGTTAGACGGA[-

HEXA 3073 | 1534736306 | /TJTTTTTTTTTCCATAAACCAGGCTCA 168
ACAAATAATTACTACATATCTACAAC[A/GITT

HEXA 3073 | 534607939 | CCAGATACAGAAGAAATGGCCAA 169
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TAAACACACTTGAAACATCATATAAAL-
HEXA 3073 | rs34496117 | /ATGJATATTACTACAAGACTTAACCGTAA 170
ACACAGGTAATCCATGTTTATTATAG(-
HEXA 3073 | rs34300017 | /AJAAAATGCCACATTACTCTTTATTGA 171
AGTTATCATAGAAAAATATCACACTC[-
HEXA 3073 | rs34206496 | /TGITCTGTATCCCCACTTCCAGAAACTG 172
AATGAACTTACAGGAAGGTAATATATI-
HEXA 3073 | rs34110830 [ /GIGGAAATAAACATCTTATTGAATTTA 173
GGACCCCTGAAAGGCACAAGACACCCT-
HEXA 3073 [ rs34093438 | TTTCAGGTTCACACTTCCTGAAAGCT 174
CCACCAATCACCAGAGCCTTCTGCTCIA/GIGG
HEXA 3073 | rs34085965 [ GGTACCTGAGGGAAAACAAGCAA 175
AAAGACTGAAAAAACATTCATAACTAL-
HEXA 3073 | rs34004907 | TITTTTCTTGTTATCCTCGGAAATGTC 176
TATCTTCATCTTGGAGGAGATGAGGT(C/TIGA
HEXA 3073 | rs28942072 | TTTCACCTGCTGGAAGTCCAACC 177
TTGCCTATGAACGTTTGTCACACTTCIC/TIGCT
HEXA 3073 | rs28942071 | GTGAGTTGCTGAGGCGAGGTOT 178
GCTTGCTGTTGGATACATCTCGCCATICT]AC
HEXA 3073 | rs28941771 ; CTGCCACTCTCTAGCATCCTGGA 179
CCGGGGCTTGCTGTTGGATACATCTC[G/TICC
HEXA 3073 | rs28941770 | ATTACCTGCCACTCTCTAGCATC 180
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INTERNATIONAL SEARCH REPORT International application No.
PCT/AUS 10/01283
Box No, 11 Observations where certain claims were found hable (Continoation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1 D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. |:| Claims Nos.;
because they relate to parls of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. DX Claims Nos.. 15. 16. 19, 2256, 64, 65, 67
because they are dependent claims and are not drafted in accordance with the second and thiird sentences of Rule 6.4(a).

Box No. I1l  Observations where unity of invention is lacking (Continuation of item 3 of first shect)

-
This Intemnational Searching Authority found multiple inventions in this international application, as follows:

Thig application eontaing the following Inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional axamination fees must be pald.

Group I: claims 1-8, and 57, diracted to a method of analyzing a plurality of gene loci, comprising: contacting each of a plurallty of target
nucleic acids with a probe set, wherein tha probe set comprises a plurality of probes, sach probe having a central region flanked by a 5"
region and a ¥ region that are complementary to nuclele aclds In the same strand of one of a plurality of subregions in the target nucleic
acid, wherain the subregions of the target are different.

- Please ses exira shest for continuation -

+

1. I:l As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

N
3. As only some of the required additional search fees were timely paid by the applicant, this internavional search report covers
only those claims for which fees were paid, specifically claims Nos.:
1-14, 17, 18, 57 dnd 66

4. I:] No required additional scarch fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest ' D The additional scarch fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.
l:l The additional search fees were accompanied by the applicant’s proiest but the applicable protest
< fee was not paid within the time limit specified in the invitation.
PA Mo protest sccompanied the payment of additional search fees.

Form PCT/ASA/210 (continuation of first sheet (2}) (July 2009)
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Continuation of Box IlI: Unity of Invention

Group II: claims 9-14, 17, 18, and 66, direcied to a method of genotyping a subject, comprising determining In the sequenca at least a
threshold number of independently isclated nucleic acids that comprise targst nucleic acid sequances and dilferentiator tag sequences,
wherein the threshold number is a numbar of unique combinations of farget nuclelc acld and differentiater tag sequences that form
unique combinations, and the targat nuclelc acid sequence is the saquence of a genomic locus of a subject,

Group I claims 20-21, directed to & method af determining whether a target nuclelc acld has abnormal length, comprising evaluating
the capture efficlency of a target nucleic acid in a sample from a subject.

Group IV: claims 58-83, directed to a methed of increasing the sensitivity of a nucleic acid detection assay comprising utllizing two
different preparation maethods on paraflel ples and ¥ing the sequences of the samplas, using the sequence information from
both determinations to evaluate the genotype of a target nucleic acid.

Tha Inventions listed as Groups | - IV do not relate to a single general inventive concapt undar PCT Rule 13.1 because, under PCT Rule
13.2, they lack the sama ar comesponding special tachnical features for the following reasons:

The spedial technical feature of the Group | claims Is a method of analyzing a plurality of gene loci, comprising: contacting each of a
plurality of target nucleic acids with a probe set, wherein the probe set comprises a plurality of probes, each probe having a central
ragion flanked by a 5" region and a 3' region that are complementary to nucleic acids in the same strand of one of a plurality of
subreglens In the target nucleic acid, wherein the subreglons of the targst are different. The special technical feature of the Group Il
clalms is a method of genotyping a subject, comprising determining in the sequence al least a threshold number of independently
tsolated nucleic acids that comprise target nuclelc acld sequences and differentiator tag sequencas, whersln the threshold number Is a
number of unique comblinations of target nucleic acid and differentiator tag sequences that form unique combinations, and the target
nuclslc acld saquence is the sequence of @ genomic focus of a subject. The spedial technical featurs of the Group Il claims Is a method
of determining whether a target nuclaic acid has abnarmal length, comprising evaluating the capture efficiency of a target nuclslc acid In
a sample from a subject. Tha special technical featura of the Group IV claims s a mathod of increasing the sensitivity of a nucleic acid
detection assay comprising utilizing two different preparation methods on parallgl samples and assaying the sequences of the samples,
using the sequence information from both determinations to evatuats the genotype of a target nudleic acid.

The only common tachnical element shared by the above groups is that they are related to genotyping of nucleic acids in samples. This
common technical element doss not represent an improvement over the pricr art of US 2001/0046673 A1 to French et al. {see abstract;
para [0012]- wherein length of the target was abnormal due to insertion or deletion; para [0077] - allele specific hybridization using
luminescence detection; para [0107] - DNA chips generally attempt o detect SNPs by measuring the extant of hybridization of DNA
targets to DNA probes immobiized on the chip surface). Therefore, the inventions of Groups | - IV lack unity of Invention under PCT
Rule 13 because they do not share a same or comesponding special technical featura,
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