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1. —FhIRTERNA S K % e 7 v, AR EAE T, 45 DL R 2D B8

S1.Splice junction/F 5143 # FIFRFERNA 4K 5 51 G 66k LE T30 = 1 26 #EUCSC genome
blast s XfEL, #fiihSplice junction/F#X M KTAG-GT BT YA /& , SR J5 #EUCSC genome
browser X bt , 3RAS X 7 7 FE LR ZHDNAF 41, HEAEEnsemb 1 H X Eb , SR A 00 1) 4% S PA FZRNA
KT

S2.%FCD Primers#ISjod Primers:ff BT 5I407E C 517 51 48 243 21]40bp
51T IR X, B P2 RIS IR TERNARY J7 51 FiSplice junction/F41, 1% F21~40bpfE N
1E ] 5190, K5 1~20bp ) 7 51 I ) B AN S VE A A G149453CD Primers;#4Splice junctionfi
B 1 L3 20bp 1R 37 10bp 3 30bp 7 4N 51 BETH AR, 8 R R LU ST A GO
T I S 50CER , T 13 2S jod 1 3 519, BT ikS jod i Lii# 51464 & ik Splice
junctionfr B IAT ElE13bp AIA 2 T R il Tbp) 7 41, Be 6 M4 13 51 901 2 BOR s
BB E 315 2 —2%S jod R 51Y, 3:45S jod Primers;

S3. LSk 5% I B« FHE FE 5 b i) SARNA L B0 . 1~ 1ug 3% 19 S RNAJIANG Random
Primer,RNase-Free H:0¥E &, L& N60~70°C = N5~10min, Mg K32~ 3min, 13 W
WL ARG A MR T I ANBx LS RT Buffer, LS Enzyme MixIIA MR, FEIEE N
20~30°C &M M5~ 10min, FHE ZE50~60°C 544 K 2 M60~65min, i FHif 2£80~90°C
2k TR N 5~10minfg FcDNA; FFRLS Enzyme MixA% i /LS M-MLVAIRNase
Inhibitor, Prif Wi K EELS M-MLVIEEE ¥ FI40SEQ ID NO. 1 Prif i % sk gLS M-MLVMHIFR
T RNase HZ5#a3Ek ; BT iR 100 4 LS M-MLVSRAZA A AN23/D108R/T306L/V433K/ ANaab24-
551 ;

S4.PCRY™ 34 FPCRF=4 43 7 « 1 2P BRS298 BIfICD Primers.Sjod PrimersHIBEES3/3
FIT cDNAZEAT Y14, 73 PCRF=4) , F PCR= i3t AT S R Wl 58 e L Wk 20 T » 759 B 09 2% s FHIR
P 2%

S5. Sangerill ¢ F1AZ X o BT bb 77 51 < 4 25 BRSAHUAS K LBy 38 2% i [ml U J5 B gk AT
Sanger W 7, T P2 464t B 5 3% 2 pMD19T# 44 v 3 47 Sanger Ml /7 ; 22 XX EECD
Primers&(Sjod Primers(t) B4 257 7 5 SR =) 2655 7 41, BT il B 14 2677 )7
FIH ARG ESplice junctionf B 1741, i M =9 265 7 S P4~ Splice
Junctionfir s Z [A NP TERNAR) H L 2K T4

2 MRAE BRI ZE SR 1B IR B PR TERNA A K48 8 7 i, IR AE T, BT il AP RS 3 i 4 s v
S SEE T I 2H B L

LIS AT EHA A

JRNA 0.1~1ug

N6 Random Primer 0.5uL
RNase-Free H20 Up to 14 pL
JITiR 25 YRS 3 LS e 53 c DNA Y 2H Rt .47 -
LIS AT EHA A

R T 14uL

LS Enzyme Mix 2uL

5X LS RT Buffer 4pl,
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3 ARIEAHIZE R TR () PR TERNA 2K %5 58 71, HARRIEAE T, IR iR AP IRS3H A0 . 1 ~ 11
g fhHE I SARNAKIANG Random Primer,RNase-Free H207R &, EIE 5 N65°C /) MW.omin, Vil
UK 2min, 15 VKT

4 ARIE BRI ELR LB IR ) IR TERNA 2 K 48 08 7732, HAREAE T, Frik P JRS3H LS

Enzyme MixHIARBETH, R N25°C A4 R =MV 5min, JHiE 4255 Cmﬁﬂ:}if%mm,
HIHE 2 85°C 2 I W 5minfs £ cDNA.
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— M RNAE KE EHZERERFIE

BRARGUE
(00011 AKBAPE Joop 5 A= 0, USRI I — FIATERNA 2 K 25 58 Tk S H il &

EREA

[0002]  FAJERNA (circular RNAs,3FJERNAs) & —REA W E MRS TFIRNAY -, £ 2 )
A T ARAE  LE B PERNARE R €

[0003]  H RIS 218 FcircBase S84 2 J B A FF i (14 ey il = 0 77 SR A5 BR JERNAME 2.
FE I 15 B 78 I PR TERNA S5 13547 PCRAG U  cDNA/ gDNA 43 il 4™ BE B64IE ARNase  RyE 44 &5 5K
56 56 UE AR N B S A AE o H X LR 00 UE # A B T IR RNAR) MR A7 sk (Splice
junction) JFHIHEAT I, sk = XTI AT 23 P S0 2 K7 A1) ) 45 08 Bk, BRI Il & 5 ke )
) LS HE R MR O B, e il i TR BN A 2 S 46 B HoAEAE TT AR B U L - 1 G0
(Yibing Yang et al..Novel Role of FBXW7 Circular RNA in Repressing Glioma
Tumorigenesis.] Natl Cancer Inst.2018 Mar 1;110(3)) d il iIPCRY ¥ flSanger il
T E FBXW7 1) exon3 Fllexond £ J [a] BY YIJ¥ L6 20n t () PR JERNA,, 1l A s circBase £ FE HLIKL
khsa_circ_0001451/71227nt, AT WA FATERNATL SE 4K 7 51 HEAT 46 58 N A 5 5 B A
TR 152 AU AR IR 2R 3

[0004] 1 HicircBase s sl 22 [z A FF i 1) e it 5 0 P 3R A5 PR JERNAME B rh 25 Fr 21 1Y)
R R THARAR G MM 77D mdE & F P reads K EAE150nt 2245 , ASBE I 23R
TERNAF) 82 4K 7 %1 . 2) FRFERNA Junction reads[f ik % & FIVER Emapping 3] 5% k&
(R 2H 5 GenBank B 548 /43 ), AN It 0 0 28 1 DR ) X6 LR 23 A B e A TERNA 2 K 555
5, H LA B UG B ¢ i B 8% S A A FERNAR 4K 7 31, Toik X ) 48 5 A 2 1) v AR B
DIRNZE 1 F K] 53R TERNAT] REAS R 1AM E 46 . 3) SR B P25 B 2 pre-mRNA) B Y] 2= [A]
Jx 0BT Y] (trans—splicing) FE At sRNA (trans—spliced RNA) ,iXZtsRNAR] HEFIFAFERNAG
FHFEHISplice Junctionfy 4, 5 3 JERNAR iz 1R ) H IRABFH A .

[0005]  [AIGERE K — PR TERNA A K48 58 7 7%, X cireBase B WS BIGHT i B PR TZRNA
HRFAT KL e LA e H B S 2K T,

bR

[0006]  EtXTINA FARAEAEMI AL , AR K BH B W8 — 78 T34 —Fh I JERNA K 2 8 T
T R T IR RNAYE 52 56 E I 5 R 25 55 H B A 3t e i G 00 AR 36 AE 2 B A5 ]
[0007]  JSEEL BIR BB, AR R T N EAR T R

[0008]  —FhIATERNAK 4508 J7 i, HE L AP IR

[0009] S1.Splice junctionJF %4 #T FIFRTERNA A K7 F1 (1) 4 L T = 15 JE 7EUCSC
genome blastH XfLt , #iilSplice junctionF# Xt N HIAG-GTES YIAL /&, 2R J5 FEUCSC
genome browsert GfH , $RAGXT I ) FE IZHDNAFE 41, 35 7EEnsemb 1 % BL , 3575 T 00 £ 7 5%
HIERNA S K751 5
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[0010]  S2.¥iFCD PrimersAISjod Primers:fd FHE R TH 51 WLEC Rl 7 H HH 8 R 45 2
40bp ) BIW AT X, B 22 3R IR JERNAR 41 fiSplice junction/ 41, % 21~
40bpENIE A 51490, #41 ~20bp ) 77 81 S 18] B AN G /BN I W) 51 #943CD Primers; ¥4 Splice
Junctionf B _FIF#20bp 1 T 10bp3L30bp T A H N 105 vH A, &R TR CLE 514
FFEGCE & Tfl W MU S EE K, A S A DT EUiF 13bp A Z T RIETbp I T 51, A
M5 2S jod B _EiE 514, e G AR Ha i 51 i 2 BRI B A 3 H 3hi ik 45 2] — 26 S jod
LI, 345S jod Primers;

[0011]  S3.LSIFHE S M« FlHR 5S4 23 41 A L ARV S A 11 a4 7 Al e ot
WRRE S ) A RNA , B0 . 1~ 1ngFhH2 i) S RNAIANG Random Primer,RNase-Free H2078 &, 7E
T N60~T70°C S M5~ 10min, IGE VK 2~3min, 5 S SR T 485 6] S S T A Gx LS
RT Buffer,4LS Enzyme MixHNIAMNEIF , FEIEE N20~30°C 44 MW5~10min, Jf
2 50~60°C 21 T R M60~65min, I 280~90°C 44+ = B.5~10minfd E|cDNA;
[0012]  S4.PCRY HEFIPCRF=W) 53 Hr - 4 2P 1R S245 3 HICD Primers.Sjod PrimersFlzb ¢
S35 21 cDNAZEAT ™ 34, £3PCRI= ), F4 PCRA= 43 AT B IR Wl e FEL Wk 2o AT, #9 EL B 1 2% v
TR = 515

[0013]  S5.Sangerill JF FI%E LA HrXT EE 751

[0014]  fRikHh, FTiALS Enzyme MixEFEW % XEELS M-MLV (RNase H-) fliRNase
Inhibitor, AT ¥ #% S HELS M-MLV (RNase H-) ZRAF4A A AN23/D108R/T306L/V433K/ A
aab24-551, PRI K HELS M-MLV (RNase H-) FE:[RFEAIAISEQ ID NO. 1.

[0015]  ffRidkHh , B ik 20 B S 3 Hp ibfi 4 S o s IRV 11 2H il L9

5 3o bt AR

& RNA Up to 13.5 uL (0.1~1pg)
[0016]

N6 Random Primer 0.5uL

RNase-Free H,O Up to 14uL
[0017] P i D BRS3HHLSIY % 5% Hh cDNA ) 4H B L4 -

5 3o A PRAR

B i 1 14ul
[0018]

LS Enzyme Mix 2ul

5% LS RT Buffer 4uL

(00191 ikt , ATk 2P BES3H HL0 . 1 ~1ugHhiHE A S RNASIANG6 Random Primer,RNase—
Free H:0R A, 7RI Z 65 °C [ S5min, Gl 7K 2min, 13 [ ST

[0020] R idkdth, Frik 2D BRS3HUKLS Enzyme Mix AN NI IH, fEIR E A25°C 404 T &
J$5min, FHif %255 C 4 N R M60min, Al %285 C %4 T X Mi5minfSF EcDNA.

[0021]  fitidkh , By ik PCR7™ WK P B IR B LR B D9 1 . 5~ 296 JEAT HLIK 70 T o

[0022] ety Frik 20 SR SEH , K20 BRSAMUAT () B 24 14 5% 7 [ Wi J5 B33k 1T Sanger il
7, TREA P 2% a5 1% 4 22 pMD19T# 4 vh i3E 4T Sanger M ¥

[0023] ikl , FriR D BRSHH , A2 X AFEECD PrimersiiSjod Primersi) B &Y &4 7

5
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VS EIA=)5%45 7 51, Brid BLEd 38 2671 5 I A 58 iESplice junctionfr BT,
FITIR VIR =W 2% 715 7 5 PN Splice  junctionf g2 [A] NI TERNAR) B8 4K 751
[0024] AU B B H2E —AE T 3R — PR &, A 100 5% sl R FPCR Y 38 155 , Bl il i
AR ELS Enzyme Mix 5 XLS RT Buffer.N6 Random PrimerfllRNase—-Free H20;ff
IRPCRY #5561 52 X HS Taq MixflIRNase—-Free H20.

[0025]  fLifdh, FTIALS Enzyme MixfL{200U/uL LS M-MLV (RNase H-) \40U/uL RNase
Inhibitor.RNase—-Free H20F150% H ;s fTiR5 X LS RT Buffer® £ 150mM pHS.3 ATris-
HC1.375mM KC1.15mM MgClz.10mM dANTPAH20mM DTT;FTiR2 X HS Taq Mixfl&2.5U0/ul HS
Taq Polymerase.10mM dNTP.125mM pH8.3 ATris—HC1.15mM MgCl2.250mM KC1.500mM
Glycine betaine.0.15% Tween—20.5%DMSOA110% H i .

[0026] 7% BH 1) FH 23 e S BGM-MLV [ R SR AR B v M, 8 0 R e v S B0 vy FE AR
JE MR R ZE & 77, FEMIFRRNase  HES R I8, 20 G 100 975 sy A% Hh ASEAR B 1A Y A« S DAL 1)
W SERELS M-MLV (RNase H-) ] BAFES5~60 CHEATLSIH 4% sk AbHE , G 5 4 Hh 4T FF PR FZRNA
() g 54, SRAT B v A9 2880 77 B o R SRS B i 1 R R iR &5 5 T R R BB A AR 1Y
SR Z2 55 25 A, FEBEARBE ML 51 PR FE , A5 0 A T RNAASE AR I 7 Sy I 1) 4 245 5 20 3 AR 300 2 =%
RO RKIGIN, 13 B R BRI R 0074, B — 2% cDNAEEH A £/ Splice junctionfHiZ
B2, NPCRY™ B S IATERNA R S 4 K7 FI AL AT RE .

[0027] A BHZEE{#H FHCD PrimersflISjod PrimersP 2z Ia] 514, /4 FHCD Primersy 14
A REI A JERNAF B2 & 5 [ 275 Splice junctioni®itSjod PrimersbAy Hi4s 50 fir 4
TEIRTERNA , A 2K 5] 1) 2 SR 38 1 22 SORFEG A0 # » BE i R s A 8 A TERNARY BsE &Ky
Bl HorfCD PrimersHIPCRZMIF AL & — N Splice junction,Sjod Primersff B P M4
i A A S —~Splice junction,Sjod PrimersHI¥R IS =Y 4 A& AN
Splice junction.CD PrimersfJPCRF=#)akS jod PrimersH) B3y M4k 77 n] LIS iESplice
junctionfiz BHIJF4,Sjod PrimersEIN =5k FHIH P~ Splice junctionfiimiZ
B8] B 93 JERNA) B 52 A K7 471

[0028]  HEE2%1, DHNCD PrimersHIPCRI=MI/NE 2k, @ NS jod Primersif) EH Y W2k
NEZ, QNS jod PrimersIEIN )kt 2k o

[0029]  SILAFARAE , ARG LT A 28808 -

[0030] A B PR TERNA 4 K48 5 J7 V2 e 0t 20 23 A L v ARV A A | T 4K L il
TELVEE VR S5 & SRR S AR 1) RNA B3 E AT 45 58 , TR AP RNase RYEMEFALEE , fai {6 &)
1T 5 SIS TH A3 AT TT RS HERNE , B K 8 R &k R 80€ , 18 VG T, e Adiat
FU B A B i A IR A5 IR TERNARY LS 2K 7 1 o AR BH B B TERNA 2 K 45 58 T7 VA BE = AURE
JHi X ) 4 78 PR TERNASME (1) v AR BT YT DL K 26 1 JE R 55 PR JERNAAS [F] I A0 2 4 A, R R
R 1 1) FRAE 1) 22 5 5 e AE A R SE B RS IR TERNA 2 K 7 41, LRAUE PR TERNAT 5 1) G 0 A0 36
UEAEHETT 56

4 &35 B
[0031] K1 NA g B — R IR TERNA 4 K 58 58 T VA LS i i AE s i A
[0032] P2 NAKBHCD PrimersifSjod PrimersFIPCRA=#H 7~ 1A
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[0033] 3 NAKBHIIERNAhsa circ 0007928 Splice junctionFFIX M FJAG-GTEY
PIOL A5

[0034] &4 AR BHEAERNAhsa cire 0007928 PCR= 4 vk i I ]

[0035]  [&]5°4226bpsk it Sanger Jl FPug & ;

[0036] &6 NKFR14& 7 Sanger il 7 & ;

[0037] K| 7 NF2KRZ& 5 Sanger il 04 P ;

[0038] (KIS A & B ¥R FERNARsa circ 00079281745 F 28 XOx b om i

[0039] I NAKIHIFERNArno novel5139)Splice junction/FFUX} N HJAG-GTE Y] 7
[0040] P10 N4 KR BHIAFERNATNO novel51397FEnsemb] Ao % kb 4t Bos & K

[0041] P11 NA K BHIAHERNATNO novel5 139 PCRy=4) e, vk 46 M ]

[0042]  [&124F2R2%k 7 Sangerilll Rk A ;

[0043]  [&13AF1R14& 7 Sanger il 7 &] ;

[0044] P14 K HIFRFERNArno_nove 1513961l 545 A2 XA HL /R &

[0045] P15 AARKIHIAERNAMMY circ 007585/ )Splice junctionF#IX M FJAG-GT B

[0046] K16 A K BIFRFZRNA mm9 circ 0075857EEnsembl df kb 45 SHon & A
[0047] BT HA KR BHIAIERNAMMO circ 00758501 PCRF=4) e Jk kb i &

[0048] 1S ANAKBHIFAFERNA F1R14%45 Sanger I FFU4 K

[0049] |19 AF2KRZ: M5 Sanger I FFUE K] ;

[0050]  [&]20 M4 & BHEATERNAMMO circ 0075850 M 45 B As Xt b R & K s

B A

[0051]  DAR 4540 Pft Bl S Szt ], X AR 2 BHAE it — 2D VR AU BH o

[0052]  ARSC R L B AR 3 B, G Ath SIS 56 77 V248 AT SR FH A S0t Hh () 3 732, 5l a2
oy 1ol LI iR CGEVUM) ) (BF= H R, 2017) .

[0053]  FFIRLS Enzyme MixBEL$EWH%E5%EFLS M-MLV (RNase H-) #lRNase Inhibitor, flrid
WL SERELS M-MLV (RNase H-) 2825445 AN23/D108R/T306L/V433K/ Aaab24-551, friRid
SR BELS M-MLV (RNase H-) FE[K 51 UISEQ 1D NO. 15

[0054]  FHHIN6 Random Primer A& MM SEL RS —Ne=3" , ¥ BE50uM.

[0055] i jiti {51

[0056]  FEASLJtifh , SRFERNAZ # circBase 335 )E Fhsa circ 0007928/F %1 FiSplice
junctionf¥ 4.

[0057]  McircBase$i#fE i T #hsa circ 000792815 % ¥ 51389nt WISEQ ID NO.2;
[0058]  McircBase®idE)FEH $if5hsa circ 0007928/ )Splice junction/F4)100ntil | :
5 —CTGAAGGCATGGAGAAATTTTGTGAAGACATTGGTGTTGAACCAGAAAAC-3" -5 —ATTTTCAGCTGAACTC
TCATCTCTCAACACTGGCAAATATTCATAAGATC-3 o

[0059]  —FhIATERNAZ K4S T i, BFE LA 2D 3R

[0060] S1.Splice junction/F %4 # AR FERNAS K 7 41 () % bE T30 - 1 25 AEUCSC
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genome blast®XfE, BiiASplice junction/F ANt M HIAG-GTEI YN & (%K 3) , IR G 1E
UCSC genome browser XL , 345 %) W ) 3 R ZHDNA /7 41, - #EEnsemb 1 %5} LY , 345 Fil
[ S IR TERNA S K P 51 5

[0061]  S2.##CD Primers#lSjod Primers:F|HClone Mgr Suitef# X2 % [)389nt
30453 M HCD PrimersHISjod Primers, Hrr—t 5[ ml DU, B i 21 0% 24 T4
Wi AT A B, PAGE4ZEAL,

[0062] CD Primers:

[0063]  (C7928-TZ-F1:TGCGGTCTTGCAGTTCTTCAGA

[0064]  (C7928-TZ-R1:GACTTCCTGTTTGGTGATCGTC

[0065] 18K /N389bp, B 389+n*389bp

[0066]  (C7928-TZ-F2:CCTGCCTCTGGAGATGATTTA

[0067]  (C7928-TZ-R2:GTCTTCTCTTTTTCCTTGGTGGC

[0068] 18K /N390bp, B 390+n*389bp

[0069] Sjod Primers:

[0070]  C7928-TZ-KF:GTTGAACCAGAAAACATTTTC

[0071]  C7928-TZ-R1:GACTTCCTGTTTGGTGATCGTC

[0072]  H~H4°K/N132bp, TR =414 4 K /N6 21 bp

[0073]  (C7928-TZ-F2:CCTGCCTCTGGAGATGATTTA

[0074]  C7928-TZ-KR:GAGTTCAGCTGAAAATGTTTTC

[0075]  H~H4°K/N226bp, TR =14 4 K /N6 15bp

[0076]  S3.RNA#hHEFILSIH L 5% [ b7 - ffi FTrizol Reagentdh¥e N\ B 40 ZRECA109(]
JERNA, SR 5 BEATLS I B AL B, 1 e S I AR R AR R4 T -

[0077]  (D¥% 3 1AL B I S, 7EilR 65 °C R Bibmin, UK A 2min.

[0078] 1 LSH#FHED

kA R
ECA109 RNA 2.5 uL (1 pg)
[0079]
N6 Random Primer 0.5uL
RNase-Free H,O 11pL

[0080] (@4 2H0 B SN » SN 24425 °C e W 5min, FHIE Z55°C 2 M60min, F FHiE 285
C ]z Mbmin,
[0081] 382 LS FHIRO

i 77 (LN
®© YRRk ] 14 uL
[0082]
LS Enzyme Mix 2 ul
5x LS RT Buffer 4 uL
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[0083]  S4.PCRY™ 14 AIPCR/ 443 #7 : LAECA109cDNA N REAR , 48 FF DU %F 51493 il i 4T PCRYT™
W, RNAR BRAUNZR IR o SN R IR 95 °C 2 v 5min, 407& 3k (95°C30s,58°C30s,72°C
80s) , ¥ B 9 72°C [ Wi 5min, £4PCRF=4) .

[0084] 33 PCRY™ 1 Je itk %

i) (EY2
2x HS Taq Mix 25uL
ECA109 cDNA 1 ul
[0085]
Primer-F (10 uM) 2ul
Primer-R (10 uM) 2uL
RNase-Free H,O 20 uL

[0086]  H 4k T I FA FERNAK: B AN TH U337 48 (U PCR =4 K /0N 5 8 FH 4 38 1 B M s 04K B
TR ER JERNAK FEAR T 750n t i), 488 FH2 %6 9 B2, Tl ¢ 1 rRNAKC B2 R T-750nt i, {3 A 1. 5%
(R BE P PCR ™ 1A T B I A 4 J2 PR Uk 70 BT o AR 257 DR/ IN 23 A ol TOUBA ) L 4 3 2 iy
MR = o7, a5 R L4

[o087] 455 B RF1/RIFF2/R2MY Y=k iy A L 2 2t , KF/RURIF2 /KR =4 45 K
INFFE T, o 132bp A1226bp Ay ELEEY 19 2645 , KFRURIF2KR AR IR P2 26415 o 43 Al Am e N
KFR1.F2KRF1226bp It [H11

[0088]  S5.Sangerill J¥ FIAZ L3 M % L 741 6

[0089]  [m[ii B ¥ed 4 4% iy 226bpIf B T Sangerill [, 45 S 36 iEhsa circ 000792811
Splice junction¥ 415 FUHH—E, Wl s a5 .

[0090] [tV IR =M 2k T KFR L, 32 2 pMD 19T # A4 H i AT Sanger il 7, 45 21 17 72 51 40
N, M E N6, b2 bp s N CT928-TZ-KFFICT928-TZ-R1 51 M7 51, 3-4 N FR4k,
IR A, AN BT YA 2 2 8 6 R BB Ahsa cire 00079288 B SZ 4K 731 . RIZ R
FNHPIRER K.

(00911 1.

[0092]  >GZ19011701145 (KFR1)M13-48 J G11
TTGGCACGCCTGCCGTTCGACGATTGTTGAACCAGAAAACATTTTCAGCTGAACTCT
CATCTCTCAACACTGGCAAATATTCATAAGATCTACCACACCCTTAATAAGCTGAACCTA
ACAGAAGACATTGGCCAAGACGATCACCAAACAGGAAGTCTGCGGTCTTGCAGTTCT
TCAGACTGCTTTAATAAAGTGATGCCACCAAGGAAAAAGAGAAGACCTGCCTCTGGA

GATGATTTATCTGCCAAGAAAAGTAGACATGATAGCATGTATAGAAAATATGATTCGACT
AGAATAAAGACTGAAGAAGAAGCCTTTTCAAGTAAAAGGTGCTTGGAATGGTTCTATG

[0093]
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AATATGCAGGAACTGATGATGTTGTAGGCCCTGAAGGCATGGAGAAATTTTGTGAAGA
CATTGGTGTTGAACCAGAAAACCTCTCATCTCTCAACACTGGCAAATATTCATAAGATC
TACCACACCCTTAATAAGCTGAACCTAACAGAAGACATTGGCCAAGACGATCACCAA
ACAGGAAGTCAATCTCTGGAAGATCCGCGCGTACCGAGTTCTAATTCACTGGCCGTCG
TTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGC
[0094] ACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCC
CAACAGTTGCGCAGCCTGAATGGCGAATGGCGCCTGATGCGGTATTTTCTCCTTACGCA
TCTGTGCGGTATTTCACACCGCATATGGTGCACTCTCAGTACAATCTGCTCTGATGCCGC
ATAGTTAAGCCAGCCCCGACACCCGCCAACACCCGCTGACGCGCCCTGACGGGCTTGT
CTGCTCCCGGCATCCGCTTACAGACAAGCTGTGACCGTCTCCGGGAGCTGCATGTGTC
AGAGGTTTTCACCGTCATCACCGAAACGCGCGAGACGAAAGGGCCTCGTGATACGC
[0095]  [EIWSCIE IR P24 467 F2KR , 3% 32 2 pMD19T #4417 Sanger I 5 , 45 21 W ¢ 77 41 4
T, MR E 7, BoR615bp gk N A5 CT928-TZ-F2HICT928-TZ-KR 51 W5 41| , F:4 W AN 4k
BIYIA7 S, I BT S 2 [ i FIED hsa_cire 00079281 B 52 4K 5 41 . it FRIE N
SIWIF ), N RIZbric N H I E R 4K 5.
[0096]  141:>GZ19011701148 (F2KR) M13-48 ] B12

AGGGCAGGAACATGATTACGCCAGTTTGCACGCCTGCCGTTCGACGATTCCTGCCTCT
GGAGATGATTTATCTGCCAAGAAAAGTAGACATGATAGCATGTATAGAAAATATGATTC
GACTAGAATAAAGACTGAAGAAGAAGCCTTTTCAAGTAAAAGGTGCTTGGAATGGTTC
TATGAATATGCAGGAACTGATGATGTTGTAGGCCCTGAAGGCATGGAGAAATTTTGTGA
AGACATTGGTGTTGAACCAGAAAACATTTTCAGCTGAACTCTCATCTCTCAACACTGG
CAAATATTCATAAGATCTACCACACCCTTAATAAGCTGAACCTAACAGAAGACATTGGC
CAAGACGATCACCAAACAGGAAGTCTGCGGTCTTGCAGTTCTTCAGACTGCTTTAATA
AAGTGATGCCACCAAGGAAAAAGAGAAGACCTGCCTCTGGAGATGATTTATCTGCCAA
GAAAAGTAGACATGATAGCATGTATAGAAAATATGATTCGACTAGAATAAAGACTGAAG
AAGAAGCCTTTTCAAGTAAAAGGTGCTTGGAATGGTTCTATGAATATGCAGGAACTGAT
GATGTTGTAGGCCCTGAAGGCATGGAGAAATTTTGTGAAGACATTGGTGTTGAACCAG
AAAACATTTTCAGCTGAACTCAATCTCTGGAAGATCCGCGCGTACCGAGTTCTAATTC
ACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAAT
CGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCG
ATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCCTGATGCGGTATTTT
CTCCTTACGCATCTGTGCGGTATTTCACACCGCATATGGTGCACTCTCAGTACAATCTGC
TCTGATGCCGCATAGTTAAGCCAGCCCCGACACCCGCCAACACCCGCTGACGCGCCCT
GACGGGC

[0098] = WKS, 3 XXt 226bp ki SangerllF53 2])Splice junction/F A MKFR1E
F2KRZ% M7 Sangerill 7453 2 2 K FP 1, 73 45 Flhsa_circ 0007928 L 4 K 5 51389nt
UISEQ 1D NO. 3.

[0099]  SEjstif5]2

[0100] @il &I FE433)rno novel5139fSplice juntion/F41;

[0101]  S1.Splice junctionfF4I43#T FIFAFERNA S 7 51 0 % EE 500 «

[0102] . HIrno novel5139f)Splice junction/F#|Ul | .

[0103]  >rno novel5139 junction seq

[0097]
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[0104]  ACTGGTGGCCATCCTGTTGTGAAGATCTTGAACCAGATGATTGTGCAT

[0105] FFUCSC genome blast™ XL, Biihrno novel5139f{Splice junction)F %%} M
HIAG-GTBI YL = 4B 9.

[0106]  FEUCSC genome browser 1 Xf L , FRAG I N = K 4LDNAFF #1 41SEQ 1D NO. 4.
[0107] &% 10, fFEnsembl Xt E , S 7nrno novel5139 5 Nfate 3K FHE S,
rno_novel 51398 & PN T, S 2K 5 511301nt 4ASEQ 1D NO.5.

[0108] S2.#11CD PrimersflSjod Primers:#F)FHClone Mgr Suite®MHXtZ#H1301nt
FF3 43 it CD PrimersMISjod Primers, Hrh—&6 5| Wym] DUAL A, #4910k 248 T A
Wit AT A R, PAGEZ AL

[0109] CD Primers:

[0110]  rno5139-YZ-F2:AACAGTATGGACCTGGACATT

[0111]  rno5139-YZ-R1:TGTGGTAAGCCAAGTGATGAA

[0112] ¥ 3k /N810bp, 8810+n*1301bp

[0113]  rno5139-YZ-F2:AACAGTATGGACCTGGACATT

[0114]  rno5139-YZ-R2:ATACTGTTGATGCCAGGACTC

[0115] " 48°K/]N1309bp, 81309+n*1301bp

[0116]  Sjod Primers:

[0117]  rno5139-YZ-F1:CATCCTGTTGTGAAGATCTTG

[0118]  rno5139-YZ-R1:TGTGGTAAGCCAAGTGATGAA

[0119] " HGR/N103bp , I =4 B K /N 1404bp

[0120]  S3.RNA#hHE FILSIH L 5% [ B« ff FTrizol Reagentdihi$e K R HEZH 2 ) = RNA , 24
JE AT LS HE S AL P o 3T 55 S AR SR ATAE PP n R

[0121] %3R4 B [ M , [ N 254465 °C bmin , IVE VK3 2min.

[0122] R4 LSHiFFBEHEO

E%nl (LY
rmo RNA 3.1 uL (1 pg)
[0123]
N6 Random Primer 0.5uL
RNase-Free H,O 10.4uL

[0124] %3R5 B N, [ MV 254425°CBmin, 55°C60min, 85°Chmin,
[0125]  R5LSHWiHE A RO

i) (LA
@ R Rk 14uL
[0126]
LS Enzyme Mix 2ul
5x LS RT Buffer 4ul

[0127]  S4.PCR¥" ¥ FIPCRF=WI 50T -

11
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[0128]  Plrno cDNAJNHRAR, {5 FH =X 51473 SIEATPCRY ™1 , S AR R UNZRO 7R o [ ML AR
J¥95°Chmin, 407F#F (95°C30s,58°C30s,72°C180s) ,72°C5min.
[0129]  K6PCRY™ e ik &

i (YA
2x HS Taq Mix 25 uL
rmo cDNA 1 ul
[0130]
Primer-F (10 uM) 2ul
Primer-R (10 uM) 2 uL
RNase-Free H,O 20 uL

[0131] M40 T FA FERNAK: B AN T0 9™ 8 (R PCR = K /0N 5 8 FH 45 38 110 B R o s 94K 2
TR TERNAK FEAR T 750n t B, 48 FH2 % (94 BE L Tl ¢ 1 rRNAK B K F-750nt B, {3 A 1. 5%
(R FE , o PCR =43k AT Bt i B 4 e F YKk 29 A o AR 2% i R/ 23 W ) LB ) L ™ 3 2% e
FFIR =) 5% o

[0132]  HHJKAGILE RANE 11, 45 B B IRF2/R1Y Y P2 460 KN R, il R R R e
4 F2/R2FIFL/RIBI P2 5ty K/NFE 6 P, Fo A 103bp y B2 3 2% 7 , F2R2FIF IR 1AR
PR AT o 2 AR IE MR 2R2FIF IR T H: [ATUAC

[0133] g 12, IR IA =W 46 s F2R2H: B #2147 Sanger il 57, 25 B IGiFrno _novel5139
ffiSplice junction¥ 45 A — 2. FICR A =¥ 26 7 F IR, 352 2 pMD19TH A& H 34T
Sanger U 7 , 15 2 7 410 W R, 9 i B an i 13, 7R 1404bp 2k a1 A rno5139-YZ-F 1 Al
rno5139-YZ-R15I¥F 5, HA WA GBI VI 23, P3N B DI 55 2 (8 /9 77 Z1 B R rno
novel5139) ELSE 4K 751 DA 1N 51405 51, N RIZbsic oy B 2SR 1 K751,
[0134]  >GZ18061302232 (5139-F1R1) M13+ —

12
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TGGAAAATTGGACATGGATTACGCCAGTTTGCACGCCTGCCGTTCGACGATTCATCCT
GTTGTGAAGATCTTGAACCAGATGATTGTGCATCCATTTACATCTTTAATGTAGACCCG
CCTCCATCTACTTTAAATTCATCACTTGGCTTACCACATCATGGACTGCTGCAGTCTCAC
TCTTCTGTTTTGTCACCATCATTTCAGCTCCAAGGTTTCAAAAATTATGAAGGAACTGA
TGATATTTCTGAATCTAAATATAGCTCATTAAGTGGTCCTAAACCCTTTGAATGCCCAAG
TATTCAAATTACATCCATCTCTCCTAACTGTCATCAAGAAACAGATGCTCATGAAGATGA
CCTACATGTAAATGACCCAGAAAGGGAATATTTGGAAAGGCCTTCTAGAGATCATCTCT
ATCTCCCACTTGAACCGTCCTACCGGGAATCTTCCCTTAGTCCTAGTCCTGCCAGCAGC
GTTTCTTCTAGGAGTTGGTTCTCAGATGCATCTTCTTGTGAGTCTCTCTCACACATTTAT
GACGATGTGGACTCAGAGTTGAATGAAGCTGCTGCACGATTTACTCTTGGCTCACCTCT
GACTTCTCCAGGTGGCTCTCCAGGAGGTTGCCCTGGAGAAGAGTCCTGGCATCAACA
GTATGGACCTGGACATTCCTTGTCACCTAGGCAATCTCCTTGCCACTCTCCTAGATCCA
GTATCACTGATGAGAATTGGCTGAGCCCCAGACCAGCCTCAGGACCCTCATCCAGGCC
CACTTCTCCTTGTGGTAAACGACGGCACTCCAGTGCTGAAGTATGTTATGCTGGCTCTC
TTTCACCCCATCACTCACCTGTTCCGTCCCCTGGTCACTCGCCTAGAGGGAGTGTAACT
GAAGATACCTGGCTCACTGCTCCTGTCCACACTGGATCAGGCCTCAGCCCTGCACCGT
TTCCATTTCAGTACTGTGTAGAGACTGACATCCCTTTGAAAACAAGGAAGACTTCTGA
CGATCAAGCTGCCATACTACCAGGAAAATTAGAGGTCTGTTCAGATGATCAAGGGAGC
TTATCCCCATCCCGGGAGACATCAGTAGATGATGGCCTTGGATCTCAGTATCCTTTAAAG
AAAGATTCATCTGGTGACCAATTTCTTTCAGTTCCTTCACCTTTTACCTGGAGCAAACC
AAAGCCTGGCCACACTCCTATATTTCGCACATCTTCATTACCTCCATTAGACTGGCCTTT
ACCAACTCACTTTGGACAATGTGAATTGAAAATAGAAGTGCAACCTAAAACTCACCAT
AGAGCCCATTATGAAACTGAAGGTAGCCGAGGGGCAGTGAAAGCCTCTACTGGTGGC
CATCCTGTTGTGAAGATCTTGAACCAGATGATTGTGCATCCATTTACATCTTTAATGTAG
ACCCGCCCCCATCTACTTTAAATTCATCACTTGGCTTACCACAAATCTCTGGAAGATC
CGCGCGTACCGAGTTCTAATCACTGCCGTTT

[0136]  S5.Sanger il J§* FI5E S 43 #r XT b 5 471

[0137]  tnpd14,42 XL F2R24% 7 Sanger Ml F15 2HJSplice junction/F % MF1R1 4y
SangerMF AR 2K FF], 0153 rno novel 51398 EH L4 K FE511301nt WISEQ 1D
NO.6.

[0138] Syt fsl3

[0139]  McircBase##s 3R mm9 circ 007585122 7% fMiSplice junctionfE4l;
[0140]  S1.Splice junctionF % HT FIIAHERNA 4 7 51 B X B Tl : MocircBase 4
PErP N #imm9_circ 007585()Z7% 7 411449bp 1, AISEQ 1D NO.7;

[0141]  McircBase##s ZE T 3R Emm9 circ 007585 Splice junction/ %1 100bpll | :
[0142] 5 -TGGACAGCCTGGCTTGGCTACTCATTCTTCTGTTAACAGGGTCCTGGCAG-3" =5 —GAGGCTGC
TGGAGTCTTCCCTCATTTCATTATCCCGTTATGATGGAGCAG—3’

[0143]  fFUCSC genome blast I XfEL, AitAmm9 circ 007585H)Splice junction)F 4%
FLTAG-GTEY YA s 15,

[0144]  fEUCSC genome browser X EE , 3R1G X 57 fr) JE K ZHDNAJF 20 4 , WiSEQ 1D
NO.8.

[0145]  41[&] 16, fEEnsembl FXFH , S Rmm9_circ 0075855 Ambral 3 K /5 41 & & , Tl Il

[0135]

13
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mm9_circ 0075855 £ L& YA HMNE 7, # e A 5 A PRI HL 225 4 K P 711449n t 4R, A1SEQ
ID NO.9,

[0146]  S2.1%11CD Primers#1Sjod Primers:#|HClone Mgr Suite#f:XtZS2% 5143
WiCD Primers#ISjod Primers, Hrp—e54nl LLIL Y 5 7 91 ik 22 48 T At AT &
F, PAGEZIiAL,

[0147]  CD Primers:

[0148] mc7585-YZ-F1:AATCGGCTTCGTTCTTCCACCTCC

[0149]  mc7585-YZ-R1:ATTCTGTTGGTAGCGCATGGAGC

[0150] ¥ 3k /N452bp, B(452+n*449bp

[0151]  Sjod Primers:

[0152]  mc7585-YZ-F2:CTGCACCTTCACTTGGACGATT

[0153]  mc7585-YZ-KR: AAGACTCCAGCAGCCTCCTGC

[0154]  H~ 34K /N149bp , TR =147 38 K /N5 98bp .

[0155]  S3.RNAFHE FILSI 34 5% S b - ff i Trizol Reagentdh#i/NNC146940 ffl £ 1) &
RNA, #R J5 iR AT LS i SR Ab B, 103 94 3% e AR RAIFR R A0

[0156] %R THC & [ M , [ 254465 °C bmin , IVE VK3 2min.

[0157] K7 LS FHHED

R RAR
NC1469 RNA 1.3 uL (1 pg)
[0158]
N6 Random Primer 0.5uL
RNase-Free H,O 12.2pL

[0159] 43R 8L B S MR » S 825 Chmin, 55°C60min, 85°Chmin.,
[0160] 38 LSi%: b HQ@

W AR
® #YR ik 14uL
[0161]
LS Enzyme Mix 2ul
5x LS RT Buffer 4uL

[0162]  S4.PCRY™ 3 FIPCR =453 ¥ :

[0163]  DINC1469 cDNAJHSEAR , 158 FH X% 5140 75 Sl iEAT PCRY™ 3 , e NiAA R AN P o
N FEFF95Chmin, 401F3F (95°C30s,58°C30s,72°C90s) ,72°Chmin.

[0164] 329 PCRY™ M4 7 Mtk £

14
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=%l (LY
2x HS Taq Mix 25 uL
NC1469 cDNA 1 ul
[0165]
Primer-F (10 uM) 2ul
Primer-R (10 uM) 2 ul
RNase-Free H,O 20 uL

[01661 AR 45 T PR HZRNAK: B ADFHHAS 18 A PCR =) K /N, 36 FH 45 368 00 B JI et JI ok
TR TERNAK FEAR T 750n t i, 5 FH2 % 9 B, Tl ¢ 1 rRNAK B K T-750nt i, {3 FH1.5%
(R FE , o PCR ™= Ak AT Bt i R 4 e P YKk 23 A o AR 2% i R/ 23 M ) U ) B ™ 3 2% e
FFIR =5 o

[0167] W Yk A& W25 SR an &I 17, 45 B S RF1/RIMIF2 /KR 7240 4617 K/NFF & T, Her
149bp A ELEY M 26717 , F2KRONTEIA 21 217 o 43 il B i AF IR AIF2KRFF: (A1

[0168]  S5.Sangerill /3 FIZE X 43 Hr %L 7 41

(01691 18, [FIUKF1R1 454 I H #8317 Sanger Ml , 45 56 1Fmm9 circ 007585H]
Splice junctionf#4l5TiiH—.

[0170]  [H[WC IR =) 2 P 2KR , % 4 25 pMD 19T A& i3k 4T Sanger M , 45 23 /7 5 %1 4
I E 19, B oRn598bp ot N A me 7585-YZ-F2 Mlmc 7585-YZ-KR 5| ¥ 41) , 345 7%
ANPRACETYIAL A AN BS DI & 2 [ 17 4 B mm9_cire 0075850 B 3L 4K /7 1 o Ik bR
WA GIITA, T RIZARe 8 B EE 2K .

[0171]  >GZ17122700658 (7585-F2KR) M13-47 J €01
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GGGGCATGCGTAGTGATTAGACTCGGTACGCGCGGATCTTCCAGAGATTCTGCAC
CTTCACTTGGACGATTTGTTCCAAGGCGTTTTTTTGCTGCCTGAGTACTTGCCTTATGC
TGGGATTTTTCATGAACGTGGACAGCCTGGCTTGGCTACTCATTCTTCTGTTAACAGGG

TCCTGGCAGGAGGCTGCTGGAGTCTTCCCTCATTTCATTATCCCGTTATGATGGAGCAG

GATCCAGAGAGCACCCAATTTACCCAGACCCAGCGAGATTATCTCCTGCTGCATACTAC

GCCCAGAGGATGATCCAGTATCTCTCAAGGAGAGACAGTATTCGCCAGCGCTCCATGC

GCTACCAACAGAATCGGCTTCGTTCTTCCACCTCCTCTTCTTCCTCAGACAACCAGGGT

CCATCAGTAGAGGGAACCGACTTGGAATTTGAGGACTTTGAGGACAATGGTGACAGAT

CTAGGCACCGAGCTCCCCGAAATGCCCGAATGTCTGCACCTTCACTTGGACGATTTGTT

[0172]
CCAAGGCGTTTTTTGCTGCCTGAGTACTTGCCTTATGCTGGGATTTTTCATGAACGTGG

ACAGCCTGGCTTGGCTACTCATTCTTCTGTTAACAGGGTCCTGGCAGGAGGCTGCTG

GAGTCTTAATCGTCGAACGGCAGGCGTGCAAACTTGGCGTAATCATGGTCATAGCTGT
TTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATA
AAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTC
ACTGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAA
CGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACT
CGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAAT
ACGGTTATCC

[0173] P20, 42 X XFEEFIR1 2547 Sanger il JF 44 2 fISplice junction)F I FIF2KRZ Wy

Sangerill F153 24K FEH], /53R mm9 circ 0075850 B S 4 K FF411449nt WISEQ 1D

NO.10,

[0174]  sEjitifsl4

[0175]  —Fh 2% 8 PR TERNA 4K e H1) 1R fa 5 T IR 3k 50 o 0 36 e S i S5 FTPCR Y™ 153 771

AU FHERH , B 30 4% 5 R )AL LS Enzyme Mix.5XLS RT Buffer.N6 Random Primerfil

RNase-Free H20; FTiPCRY R FE 52 X HS Taq MixflIRNase—Free H20,

[0176] FTiALS Enzyme MixfL %2000/l LS M-MLV (RNase H-) .40U/unL RNase

Inhibitor.RNase—-Free H20f150% ;s firiA5 X LS RT Bufferfl £ 150mM pHS.3 ATris-

HC1.375mM KC1.15mM MgCla.10mM dNTPAI20mM DTT;frid2 X HS Taq Mixf%2.50/ul HS

Taq Polymerase.10mM dNTP.125mM pH8.3NTris—HC1.15mM MgCl2.250mM KC1.500mM

Glycine betaine.0.15% Tween—20.5%DMSOF110% H M-

(01771 fs FHUGCBAZS H 1 Firads 551 5 1 4 B 7 76 R0 48 78 PR TERNA B S 4 K 81 I A TE AL S

R s NS e o s =ik sl B UL = 1 ) 5 27| B 5 i o s m I D S o U INRET /3

PCRY™ 18 55 68 kAl « sanger il 72 X2 7 51 0 # , SR A48 5 48 9| BT

[0178] 7R B AA szt 77 3K 1) St 4911 35 SR 74 i B PR 34 S it 491 5 5 AR R PR 1) A4 & B 1 PR 4
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VI ] W PLARAS B I R 45 4 AR S T 8 P ) S5 2832 A, B4 i i AR O A ) ORGPV 22
o
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[0001]
[0002]
[0003]
[0004]
[0005]
[0006]
[0007]
[0008]
[0009]
[0010]
[0011]
[0012]
[0013]
[0014]
[0015]
[0016]
[0017]
[0018]
[0019]
[0020]
[0021]
[0022]
[0023]
[0024]
[0025]
[0026]
[0027]
[0028]
[0029]
[0030]
[0031]
[0032]
[0033]
[0034]
[0035]
[0036]
[0037]
[0038]
[0039]
[0040]
[0041]

BIES

<110>
<120>
<130>
<160>
<170>

<210> 1

211>
212>
213>

<400> 1
Met Thr Trp Leu

1
Met

Thr

Arg

Leu

65

Lys

Asn

Leu

Leu

Leu

145

Leu

Phe

Pro

Thr

Leu
225

Gly

Ser

Leu

50

Val

Pro

Lys

Leu

Lys

130

Phe

Thr

Asp

Asp

Ser

210
Gly

623
PRT
SEQ ID NO.1

Leu
Thr
35

Gly
Pro
Gly
Arg
Ser
115
Asp
Ala
Trp
Glu
Leu
195

Glu

Asn

Ala
20

Pro
Ile
Cys
Thr
Val
100
Gly
Ala
Phe
Thr
Ala
180
Ile

Leu

Leu

Ser
5
Val
Val
Lys
Gln
Asn
85
Glu
Leu
Phe
Glu
Arg
165
Leu
Leu

Asp

Gly

Asp

Arg

Ser

Pro

Ser

70

Arg

Asp

Pro

Phe

Trp

150

Leu

His

Leu

Cys

Tyr
230

Phe

Gln

Ile

His

55

Pro

Tyr

Ile

Pro

Cys

135

Arg

Pro

Arg

Gln

Gln

215
Arg

Pro
Ala
Lys
40

Ile
Trp
Arg
His
Ser
120
Leu
Asp
Gln
Asp
Tyr
200

Gln

Ala

M FRAE R A A IR 2 7]
— FHITERNA A K2 T8 T7 R M AR &
2020.7.17
10

SIPOSequencelListing 1.0

Gln
Pro
25

Gln
Gln
Asn
Pro
Pro
105
His
Arg
Pro
Gly
Leu
185
Val

Gly

Ser

18

Ala
10

Leu
Tyr
Arg
Thr
Val
90

Thr
Gln
Leu
Glu
Phe
170
Ala
Asp

Thr

Ala

Trp

Ile

Pro

Leu

Pro

75

Gln

Val

Trp

His

Met

155

Lys

Asp

Asp

Arg

Lys
235

Ala

Ile

Met

Leu

60

Leu

Asp

Pro

Tyr

Pro

140

Gly

Asn

Phe

Leu

Ala

220
Lys

Glu
Pro
Ser
45

Asp
Leu
Leu
Asn
Thr
125
Thr
Ile
Ser
Arg
Leu
205

Leu

Ala

Thr
Leu
30

Gln
Gln
Pro
Arg
Pro
110
Val
Ser
Ser
Pro
Ile
190
Leu

Leu

Gln

Gly
15

Lys
Glu
Gly
Val
Glu
95

Tyr
Leu
Gln
Gly
Thr
175
Gln
Ala

Gln

Ile

Gly

Ala

Ala

Ile

Lys

80

Val

Asn

Asp

Pro

Gln

160

Leu

His

Ala

Thr

Cys
240
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[0042] Gln Lys Gln Val Lys Tyr Leu Gly Tyr Leu Leu Lys Glu Gly Gln Arg
[0043] 245 250 255
[0044] Trp Leu Thr Glu Ala Arg Lys Glu Thr Val Met Gly Gln Pro Thr Pro
[0045] 260 265 270

[0046] Lys Thr Pro Arg Gln Leu Arg Glu Phe Leu Gly Leu Ala Gly Phe Cys
[0047] 275 280 285

[0048] Arg Leu Trp Ile Pro Gly Phe Ala Glu Met Ala Ala Pro Leu Tyr Pro
[0049] 290 295 300

[0050] Leu Thr Lys Thr Gly Thr Leu Phe Asn Trp Gly Pro Asp Gln Gln Lys
[0051] 305 310 315 320
[0052] Ala Tyr Gln Glu Tle Lys Gln Ala Leu Leu Thr Ala Pro Ala Leu Gly
[0053] 325 330 335
[0054] Leu Pro Asp Leu Thr Lys Pro Phe Glu Leu Phe Val Asp Glu Lys Gln
[0055] 340 345 350

[0056] Gly Tyr Ala Lys Gly Val Leu Thr Gln Lys Leu Gly Pro Trp Arg Arg
[0057] 355 360 365

[0058] Pro Val Ala Tyr Leu Ser Lys Lys Leu Asp Pro Val Ala Ala Gly Trp
[0059] 370 375 380

[0060] Pro Pro Cys Leu Arg Met Val Ala Ala Ile Ala Val Leu Thr Lys Asp
[0061] 385 390 395 400
[0062] Ala Gly Lys Leu Thr Met Gly Gln Pro Leu Lys Ile Leu Ala Pro His
[0063] 405 410 415
[0064] Ala Val Glu Ala Leu Val Lys Gln Pro Pro Asp Arg Trp Leu Ser Asn
[0065] 420 425 430

[0066] Ala Arg Met Thr His Tyr Gln Ala Leu Leu Leu Asp Thr Asp Arg Val
[0067] 435 440 445

[0068] Gln Phe Gly Pro Val Val Ala Leu Asn Pro Ala Thr Leu Leu Pro Leu
[0069] 450 455 460

[0070] Pro Glu Glu Gly Leu Gln His Asn Cys Leu Asp Ile Leu Ala Glu Ala
[0071] 465 470 475 480
[0072] His Gly Thr Arg Pro Asp Leu Thr Asp Gln Pro Leu Pro Asp Ala Asp
[0073] 485 490 495
[0074] His Thr Trp Tyr Thr Ala Leu Pro Ala Gly Thr Ser Ala Gln Arg Ala
[0075] 500 505 510

[0076] Glu Leu Ile Ala Leu Thr Gln Ala Leu Lys Met Ala Glu Gly Lys Lys
[0077] 515 520 525

[0078] Leu Asn Val Tyr Thr Asp Ser Arg Tyr Ala Phe Ala Thr Ala His Ile
[0079] 530 535 540

[0080] His Gly Glu Ile Tyr Arg Arg Arg Gly Leu Leu Thr Ser Glu Gly Lys
[0081] 545 550 555 560
[0082] Glu Ile Lys Asn Lys Asp Glu Ile Leu Ala Leu Leu Lys Ala Leu Phe
[0083] 565 570 575
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[0084] Leu Pro Lys Arg Leu Ser Ile Ile His Cys Pro Gly His Gln Lys Gly
[0085] 580 585 590

[0086] His Ser Ala Glu Ala Arg Gly Asn Arg Met Ala Asp Gln Ala Ala Arg
[0087] 595 600 605

[0088] Lys Ala Ala Ile Thr Glu Thr Pro Asp Thr Ser Thr Leu Leu Ile

[0089] 610 615 620

[0090] <210> 2

[0091] <211> 389

[0092]  <212> DNA

[0093] <213> SEQ ID NO.2

[0094]  <400> 2

[0095] attttcagct gaactctcat ctctcaacac tggcaaatat tcataagatc taccacaccc 60
[0096] ttaataagct gaacctaaca gaagacattg gccaagacga tcaccaaaca ggaagtctge 120
[0097] ggtcttgecag ttcttcagac tgectttaata aagtgatgecc accaaggaaa aagagaagac 180
[0098] ctgcctctgg agatgattta tctgccaaga aaagtagaca tgatagcatg tatagaaaat 240
[0099] atgattcgac tagaataaag actgaagaag aagccttttc aagtaaaagg tgcttggaat 300
[0100] ggttctatga atatgcagga actgatgatg ttgtaggcce tgaaggcatg gagaaatttt 360
[0101] gtgaagacat tggtgttgaa ccagaaaac 389

[0102] <210> 3

[0103]  <211> 389

[0104]  <212> DNA

[0105] <213> SEQ ID NO.3

[0106]  <400> 3

[0107] attttcagct gaactctcat ctctcaacac tggcaaatat tcataagatc taccacaccc 60
[0108] ttaataagct gaacctaaca gaagacattg gccaagacga tcaccaaaca ggaagtctge 120
[0109] ggtcttgcag ttcttcagac tgctttaata aagtgatgcc accaaggaaa aagagaagac 180
[0110] ctgectetgg agatgattta tctgccaaga aaagtagaca tgatagcatg tatagaaaat 240
[0111] atgattcgac tagaataaag actgaagaag aagccttttc aagtaaaagg tgcttggaat 300
[0112] ggttctatga atatgcagga actgatgatg ttgtaggccc tgaaggcatg gagaaatttt 360
[0113] gtgaagacat tggtgttgaa ccagaaaac 389

[0114] <210> 4

[0115]  <211> 4637

[0116]  <212> DNA

[0117]  <213> SEQ ID NO.4

[0118]  <400> 4

[0119] atcttgaacc agatgattgt gcatccattt acatctttaa tgtagacccg cctccatcta 60
[0120] ctttaaattc atcacttggc ttaccacatc atggactgct gcagtctcac tcttetgttt 120
[0121] tgtcaccatc atttcagctc caaggtttca aaaattatga aggaactgat gatatttctg 180
[0122] aatctaaata tagctcatta agtggtccta aaccctttga atgcccaagt attcaaatta 240
[0123] catccatctc tcctaactgt catcaagaaa cagatgctca tgaagatgac ctacatgtaa 300
[0124] atgacccaga aagggaatat ttggaaaggc cttctagaga tcatctctat ctcccacttg 360
[0125] aaccgtccta ccgggaatct tcccttagte ctagtcctge cageagegtt tcttctagga 420
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[0126] gttggttctc agatgcatct tcttgtgagt ctctctcaca catttatgac gatgtggact 480
[0127] cagagttgaa tgaagctgct gcacgattta ctcttggete acctctgact tctccaggtg 540
[0128] gctcteccagg aggttgecct ggagaagagt cctggcatca acagtatgga cctggacatt 600
[0129] ccttgtcacc taggcaatct ccttgeccact ctcctagate cagtatcact gatgagaatt 660
[0130] ggctgagece cagaccagec tcaggacccet catccaggee cacttctcet tgtggtaaac 720
[0131] gacggcactc cagtgctgaa gtatgttatg ctggetctet ttcaccccat cactcacctg 780
[0132] ttcegtecee tggtcacteg cctagaggga gtgtaactga agatacctgg ctcactgete 840
[0133] ctgtccacac tggatcagge ctcageccetg caccgtttec atttcagtac tgtgtagaga 900
[0134] ctgacatcce tttgaaaaca aggaagactt ctgacgatca agctgccata ctaccaggaa 960
[0135] aattagaggt ctgttcagat gatcaaggga gcttatccce atcccgggag acatcagtag 1020
[0136] atgatggcct tggatctcag tatcctttaa agaaagattc atctggtgac caatttcttt 1080
[0137] cagttccttc accttttacc tggagcaaac caaagcctgg ccacactcct atatttceggt 1140
[0138] gagttggtag aaatggctgc tgatcagttt ttcatgctta taggtcattt gcattgtata 1200
[0139] actacattct gacctttttt cttctecettg cecttetece tttcatttet tttetetete 1260
[0140] ccctctcect geectcatet tecttgtttt tcattttttt aaaaaattaa ttcttctggt 1320
[0141] caaataactt agaggtcctt tttatttttc tttaagtctt taaaagtgtt tttaaattga 1380
[0142] ctaaagttac attttaaaag tatatagatg aagaaagtat gtgatggatt gtagagaaca 1440
[0143] gtaaatgaaa ttgaaggttc cttgcggaat tccttatcta gaaaagatta ctgatgggga 1500
[0144]  gtggegagee gaaatgegea gtggegages gaaattgege agtggegage ggaaatccca 1560
[0145] tatagaatga gaggaggagg ggttaggggeg atgttggect ggaaaccggg aaagggaata 1620
[0146] acaattgaaa tgtaaataag aaatacccaa tttaataaag atggagaaaa aactgtaaat 1680
[0147] gtcattcaaa aggtattttt atataaatgt acagttaggc agtaatacct tgaaaatcca 1740
[0148] tcatttcttt ctaatttcat ttagtaaagt aaaaaatact aaaaaaaaaa aaaagattac 1800
[0149] tgtacaggtg ggttattata ttatgaatga attaactgaa tttacatatc tgaaggactg 1860
[0150] tgtgggagtg tgtaagtgtg tgtgtgtgtg tgtgtgtgtg tgtgtgtgtg tgtgtgtgtg 1920
[0151] tgtaggccag aagacagcca tgggtattat ttctcaggag tcatacatct tgtcatcttg 1980
[0152] tttttgaaac aagttttctt gttggcctag agctcaccaa getgetgget ttagaaaaaa 2040
[0153] aaatacgtgt gtgaatgtge tcatgtgtga catgccctgt gtgttgtatt cagagaacgg 2100
[0154] ctttctggag gtgtagetgt tctttecttt tacctttatg tagattctgg ggattgaget 2160
[0155] caggtcctaa ggecttgtata tactgacttt tcctttgtce ttttaatgge aagcatttte 2220
[0156] tcccacaagg tatttacttt tttttttttt ttttggttet tttttttttt tttcggaget 2280
[0157] ggggaccgaa cccagggecet tgegetteet aggcaagege tctgeccactg ageccaaatce 2340
[0158] ccaaccccag gtatttactt ttaaatattt atttaattga gatgggatct tgctacattg 2400
[0159] cctgtattga cccgtgetga cctaaaactg tatgatccta ctattccagt ctcccaaagt 2460
[0160] agctgggact acagatccat gctattgtge ttggecttet taactttttt ttcccctceca 2520
[0161] aaatctttca gcagtcttag tttctttctt tgagattagt ttctatgtag ctcagactga 2580
[0162] ccttaagttt acaacataac tggcaatggc cttgaagttc cgatcttcct acatccaccg 2640
[0163] ccaaaattct gggataacag gtgtgtgtca ctacacctag ttttatgtag tggtagggtt 2700
[0164] caaactcagg ctttctcaca tgctgctagg caagaactct acttatcage tgagettttt 2760
[0165] gtcctttact atttgatctg tggatatgta aataatttta cagttctatg ttttctctgt 2820
[0166] gtgtgtgcac atgtgegtgt gtgtgtgtgt gtgtgtgtgt gtgtgtgtgt atgtgtgtgt 2880
[0167] gtgtgtaggt ccatgtggaa gccagaggtt gacattggat atcttcctaa ttcatttgtt 2940
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[0168] tctccacttg atttttgttt atttgtttgg ttggtttgge ttttcaagtc aaggtttcte 3000
[0169] tatgtagcce tggetgtect ggaacttget ctgtagacca ggetggecte taagtcagag 3060
[0170] atctgeetge ctetgectte tgagttctag gatcaaagtt gtataccaca ctgeccaget 3120
[0171] tccecettggt tttaaaaaag gatctctctt tgaacctggt tggetggaaa gectcectate 3180
[0172] tcceteccca gtgetggaat tacaggettg agecacagtg ctggttttta tgtgtgtttg 3240
[0173] ggggatttga accaaggccc tcattataga atggcaagta cccttaatac tgaacaacct 3300
[0174] tccaagcget tgtaatattt tcaatattaa taggcctaaa ttaacgttta ggtcttcaca 3360
[0175] gtttaagttc ttactaatca agggaaatat taacctttta aaaacatact aaaatgcttc 3420
[0176] atgtctgttt caagcagtca tgcactgaaa ctaaactttt catcagtcac aggactgett 3480
[0177] gggattagca gctcctcaga gagaagagtg gaaggaagtg gaggagacca taggcataat 3540
[0178] agattgattt ccataggtca gattagagca gagaaagatt catactgaaa gaaatataaa 3600
[0179] aatttagatt ttaaaggtac ttagtcttgg gactggatag attactcagg tttttttttt 3660
[0180] tgttttttgt tttttttett tttettttet cttttetttt ttttttttgg agetggggat 3720
[0181] tgaacccagg gccttgeget tgetaggecaa gegetctace actgagetaa atccccaace 3780
[0182] ccgattactc agtttttaag agtacctget gttcctctga agacccagge tcaattccta 3840
[0183] gcatccacat agcagctata accatctgta actctaactc tgagggatac aatgccctct 3900
[0184] tctggeectet gecagetattg ggectgeaca tggtacacag acacacgtge aggcaaaaca 3960
[0185] ttcatacaca taaaatgaaa atgaataaaa ttacttattc atagctacat atgtgtgtat 4020
[0186] gtgtatgtat gtatatatat atacacatac atatatacat atatgtgtat atatatacac 4080
[0187] acatagaaag atgagtatct ttgctttaag aaattgaact actagtggga ctagggcgac 4140
[0188] aaacaacttt aatccctctt gggaggcaga ggcaagtgga tttctgtgag tttgaggaca 4200
[0189] gactggccta cagattaagt tccaggacag ccaaagctac atagagaaac cctgtctcaa 4260
[0190] aaaacccaaa ccaaccaaac aaagaaaaaa aagaatagcc cattaaatac ctcccatgat 4320
[0191] tggttctgta acttactaag tgaagtaagt tgattttgga atattttttt aagccactgg 4380
[0192] aaaaaacatt gaacctggca aagagatgct ttgagttttt gaatctgett tgcaatgtta 4440
[0193] atatgatgaa attgttcgtg tgtttttttt atagcacatc ttcattacct ccattagact 4500
[0194] ggcctttace aactcacttt ggacaatgtg aattgaaaat agaagtgcaa cctaaaactc 4560
[0195] accatagagc ccattatgaa actgaaggta gccgagggge agtgaaagec tctactggtg 4620
[0196] gccatcctgt tgtgaag 4637

[0197] <210> 5

[0198]  <211> 1301

[0199]  <212> DNA

[0200] <213> SEQ ID NO.5

[0201]  <400> 5

[0202] atcttgaacc agatgattgt gcatccattt acatctttaa tgtagacccg cctccatcta 60
[0203] ctttaaattc atcacttgge ttaccacatc atggactget gecagtctcac tcttectgttt 120
[0204] tgtcaccatc atttcagctc caaggtttca aaaattatga aggaactgat gatatttctg 180
[0205] aatctaaata tagctcatta agtggtccta aaccctttga atgcccaagt attcaaatta 240
[0206] catccatctc tcctaactgt catcaagaaa cagatgctca tgaagatgac ctacatgtaa 300
[0207] atgacccaga aagggaatat ttggaaaggc cttctagaga tcatctctat ctcccacttg 360
[0208] aaccgtccta ccgggaatct tcccttagtc ctagtcctge cagcagegtt tcttctagga 420
[0209] gttggttctc agatgcatct tcttgtgagt ctctctcaca catttatgac gatgtggact 480
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[0210] cagagttgaa tgaagctgct gcacgattta ctcttggete acctctgact tctccaggtg 540
[0211] gctcteccagg aggttgecct ggagaagagt cctggecatca acagtatgga cctggacatt 600
[0212] ccttgtcace taggcaatct ccttgecact ctcctagatc cagtatcact gatgagaatt 660
[0213] ggctgagcce cagaccagec tcaggaccet catccaggee cacttctect tgtggtaaac 720
[0214] gacggcactc cagtgctgaa gtatgttatg ctggctctet ttcaccccat cactcacctg 780
[0215] ttcegtecee tggtcacteg cctagaggga gtgtaactga agatacctgg ctcactgete 840
[0216] ctgtccacac tggatcagge ctcagecctg caccgtttce atttcagtac tgtgtagaga 900
[0217] ctgacatccc tttgaaaaca aggaagactt ctgacgatca agctgccata ctaccaggaa 960
[0218] aattagaggt ctgttcagat gatcaaggga gcttatccce atcccgggag acatcagtag 1020
[0219] atgatggect tggatctcag tatcctttaa agaaagattc atctggtgac caatttcttt 1080
[0220] cagttccttc accttttacc tggagcaaac caaagcctgg ccacactcct atatttcgea 1140
[0221] catcttcatt acctccatta gactggectt taccaactca ctttggacaa tgtgaattga 1200
[0222] aaatagaagt gcaacctaaa actcaccata gagcccatta tgaaactgaa ggtagccgag 1260
[0223] gggcagtgaa agcctctact ggtggecate ctgttgtgaa g 1301

[0224] <210> 6

[0225]  <211> 1301

[0226]  <212> DNA

[0227] <213> SEQ ID NO.6

[0228]  <400> 6

[0229] atcttgaacc agatgattgt gcatccattt acatctttaa tgtagacccg cctccatcta 60
[0230] ctttaaattc atcacttgge ttaccacatc atggactget gcagtctcac tcttetgttt 120
[0231] tgtcaccatc atttcagctc caaggtttca aaaattatga aggaactgat gatatttctg 180
[0232] aatctaaata tagctcatta agtggtccta aaccctttga atgcccaagt attcaaatta 240
[0233] catccatctc tcctaactgt catcaagaaa cagatgctca tgaagatgac ctacatgtaa 300
[0234] atgacccaga aagggaatat ttggaaaggc cttctagaga tcatctctat ctcccacttg 360
[0235] aaccgtccta ccgggaatct tcccttagte ctagtcctge cagcagegtt tcttctagga 420
[0236] gttggttctc agatgcatct tcttgtgagt ctctctcaca catttatgac gatgtggact 480
[0237] cagagttgaa tgaagctgct gcacgattta ctcttggetc acctctgact tctccaggtg 540
[0238] gctctccagg aggttgecet ggagaagagt cctggeatca acagtatgga cctggacatt 600
[0239] ccttgtcace taggcaatct ccttgeccact ctcctagatc cagtatcact gatgagaatt 660
[0240] ggctgageee cagaccagec tcaggaccet catccaggee cacttctect tgtggtaaac 720
[0241] gacggcactc cagtgctgaa gtatgttatg ctggetctet ttcaccccat cactcacctg 780
[0242] ttcecgtecee tggtcactcg cctagaggga gtgtaactga agatacctgg ctcactgete 840
[0243] ctgtccacac tggatcagge ctcagecctg caccgtttee atttcagtac tgtgtagaga 900
[0244] ctgacatccc tttgaaaaca aggaagactt ctgacgatca agctgccata ctaccaggaa 960
[0245] aattagaggt ctgttcagat gatcaaggga gcttatccce atcccgggag acatcagtag 1020
[0246] atgatggcct tggatctcag tatcctttaa agaaagattc atctggtgac caatttcttt 1080
[0247] cagttcctte accttttacc tggagcaaac caaagcctgg ccacactcct atatttcgea 1140
[0248] catcttcatt acctccatta gactggectt taccaactca ctttggacaa tgtgaattga 1200
[0249] aaatagaagt gcaacctaaa actcaccata gagcccatta tgaaactgaa ggtagccgag 1260
[0250] gggcagtgaa agcctctact ggtggecate ctgttgtgaa g 1301

[0251] <210> 7
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[0252] <211> 449

[0253]  <212> DNA

[0254] <213> SEQ ID NO.7

[0255]  <400> 7

[0256] gaggctgetg gagtcttcee tcatttcatt atcccgttat gatggagcag gatccagaga 60
[0257] gcacccaatt tacccagacc cagcgagatt atctcctget gecatactacg cccagaggat 120
[0258] gatccagtat ctctcaagga gagacagtat tcgccagege tccatgeget accaacagaa 180
[0259] tcggettegt tcttccacct cctettette ctcagacaac cagggtccat cagtagaggg 240
[0260] aaccgacttg gaatttgagg actttgagga caatggtgac agatctagge accgagctce 300
[0261] ccgaaatgee cgaatgtctg caccttcact tggacgattt gttccaagge gttttttget 360
[0262] gcectgagtac ttgecttatg ctgggatttt tcatgaacgt ggacagectg gettggetac 420
[0263] tcattcttct gttaacaggg tcctggecag 449

[0264] <210> 8

[0265]  <211> 20329

[0266]  <212> DNA

[0267] <213> SEQ ID NO.8

[0268]  <400> 8

[0269] gaggctgetg gagtcttcee tcatttcatt atcccgttat gatggagcag gatccagaga 60
[0270] gcacccaatt tacccagacc cagcgaggta aggccaaaat gagaaatgge actaggaggg 120
[0271] ggggagggge ggccettggg gttgccaagt tgtgggaace cccacctgtg cetetetggt 180
[0272] cctggtgete tgttgetett tagtcacage attgaggcecag gtgtttcagg tgattgggga 240
[0273] ttgttgcagg taagtgaatg gcatctctgg tgacagaaaa ttataattge getattgtce 300
[0274] tttgggactc tgtctgtcag tggggcacta gggtacctgt ggagggecata ggtagtcectt 360
[0275] cctactactc aagagtctgt tggctgtcac atggacaacc aaaagaagag ccaaagtttt 420
[0276] gagcatttta tttgtaggga agatagttat attaaacaaa tttacaatat caaaagggta 480
[0277] aaaaaaaatc aagtcaatgt ttagacactt tcccaaagaa gagatgaagg aagcataatg 540
[0278] gaatgaaatt gtcattttac tgaagtgctt gectttattct gttttaggag acatttgaaa 600
[0279] ggttattgaa gaccctgaat gtgtttgtgt gtgttatgea tatgtgtgtt tgtggtatgg 660
[0280] gcacaggcag aggccacatg aagactttgg agtctttcte tgttcttcac attatcattt 720
[0281] ttttctctte ctecctactece accatcatca tcatcaccat gacatcatcg ttcatttttg 780
[0282] agatggcatt ttttactgaa ctagaaactt gccattgtat ctagacatac ctgtgatctg 840
[0283] tctttctgta tcttgtattg ctggggtcac agatacctgt gtcatgecca gtttttacat 900
[0284] gggtgctgga gagttgecaca caggeccttt tgettttaca gcaaactcce ttatccacce 960
[0285] agtcaaatat ttttctaagc ctgaagtttt taaaagttag gggaaagatg tttttcattt 1020
[0286] gagcctaagg gaccatccta aagtccctag tgctgatggt ggecgetgata acaaaaccaa 1080
[0287] agctggaaca ttgagttgta ttacaacatt tatcagtaaa gagcagactc aggtggttgt 1140
[0288] catagctgga tttgatgact tattagagat ctgaaaaatg ctaacttgac tattatttaa 1200
[0289] atagtatcag aaaaagctat aaggaaaagg atagtttaca gtggtgggct aggcaagtca 1260
[0290] gtagtatagg ccagataaaa ctaaatgagc tttcccgtct atctggaaac atctttaaag 1320
[0291] accaatttga ctctagagat agtaaatgat tttgttgttg ccacagttta gttgcagtag 1380
[0292] tgcccattet taccaagata gtagtggaac aaaaacttge catggectet tactgtettt 1440
[0293] tccatatcce agaagtagca aatccaagga tctagacagt agagagggat ggggacatta 1500
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[0294] aaaatagata ggcaattcag atggtgattg aagcaaggtc agctatatta gtctctaatt 1560
[0295] atgttggaaa acatacaagt ccttaaaaag ggaagggaaa gtttcacatt ttcgggaacc 1620
[0296] ataaaagact cgacacaact tctttccata aatagtttct tttcatgctg tgacattgca 1680
[0297] cacctttaac tccagcagtt gggaagcaga ggtaggtaga tctctgtgaa tttggggeca 1740
[0298] gcetgeteta cctagtgact ttcagatatt ggtaggaatc tcattctcag aaattttaga 1800
[0299] ctgggaaact ttaacgattt gtttcggaga cagggccaga tgtacagect gggctaccte 1860
[0300] taggtcactg tgtagccaat ggaggctggt ttcaaacttt tgatctttct gtctetgtet 1920
[0301] cagaatgtag agattacaga tactgccctt tcatgcagtc tgttattaat tcctactctg 1980
[0302] atttctgtcc tagtgaaagg cttagatacc taagatctca ctcggaacac ttcctggttg 2040
[0303] ttggatggtc ctgtggetge tcggtggagg gtatttgtac catcttctca cattaactca 2100
[0304] tttctttete ctettagttg tgttctacat tatacggata gggaaagctt ttgtgagaca 2160
[0305] ttttctaaaa catgcagaaa ccttccttce cacctggata cataagaggg caaaactctg 2220
[0306] tcagaactct atcttccttt atttgtttat gtgtactact ggtgatttag tttcatgtcc 2280
[0307] tgtagtgtaa ttaaacgact aggggctatg tgatgectgtg cttacatctc tatacaaaag 2340
[0308] tgtagtcctt attcaatatt acatcaacag cgctatttct acagccatta tcagtaacag 2400
[0309] tccatatttt tctgttcttt ctggccatcc ataagectgag aaatgggtgt gettgttgte 2460
[0310] acttacgttc tcttccacat cagttctctt caattctttc ctgttacata ttttttctec 2520
[0311] agtctaattt ctttgtgttt aatccatgtt caatttctge tggaatattt tagtatattt 2580
[0312] ggtaacagta agcacaacat gaaggcactg acttctgtge aatgtctggt ggttagtggt 2640
[0313] tgaatgcttg gcaagctage ctatgaatag tgaaaatacc atgagttgag aaacttttgg 2700
[0314] aaaacagttg gtgttgtctg attagtttga tctaggecttc tgcatgecce tgeccaccta 2760
[0315] ctgtacaaag gtcatttgga gtcattgtgc tcagtgtage atattatttt aacatgtaaa 2820
[0316] cttttgagtt ccagtgatta ctagctagct ccttgagaat tctatttgat aagtgaccca 2880
[0317] aaggacaatt ttaatgacag ccttaggtcc cagtgcagtt gactacaaga tctcttttag 2940
[0318] cctaggaagg tagaacttct gagaacaaag tatcaaaggt actggaagtg gaactgcaag 3000
[0319] atgtttgcag ttttgggget gectctgtta ctaatataag ttttggggtg cctctgttac 3060
[0320] taatataagt tttgggggtg cctctgttac taatataagt tgcccaactg acctgagetg 3120
[0321] aggctcttca gettcttgag tagctgagat taaagtcaca caggtgtgec caagaataaa 3180
[0322] tacttttatt tcatttagat acagctattc taagtcagtt tttaagtatt ctcaataaaa 3240
[0323] agaagacaaa acacaccttc ccttttagat atctaaacat tataaaaatg taaaatctcc 3300
[0324] caggtttgta acactaggtt tatgacttct ttttaaatgc agaaaaaaaa gtgtgtgtgt 3360
[0325] gtgtgtgtgt gtgtgtgtgt gtgtgtgtgt gtgtgtgtgt gtgtgtgtat gaacgacagt 3420
[0326] atatatttca ctaacccttt ctctatttta catttttctt ttggaagagt tgccttatga 3480
[0327] gtagataagt ataattgtta catgtacata catcttaaaa tgttgagaga gggtctcaag 3540
[0328] ctaacttcaa acttgtgtgg ttgagactga ccttgaactc ctgatccatc tgctctaggt 3600
[0329] ttgtagtgct gagagtatag gcttatgtca ctgtgcccag ccaattcttt ttaatggett 3660
[0330] cctggtgttt ctctgtatgg aaataattta cttaaatctg ttggtgegtt tctgggttgt 3720
[0331] ttcttggatt ttccccactg atgacagtgt tgcagatgaa ctttctcatg taatttatat 3780
[0332] aacattcatt tatattcttg tgtatttctg tgtgatataa tttactagtg gacttgcatc 3840
[0333] attgtgagtt ctttaaagtc ttacagttgg tttagcaatc tcttaacact atcacataag 3900
[0334] acatttttct gttgtcctca gtttatagtc tctaattaca gaacagtgtt gtaaagatgg 3960
[0335] aggaaaacct taagaaaggg aaggagtatg tagaattgtg tgatattaga aattgtcagg 4020
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[0336] ggcctggaga gatggetcag tggttaagag caccgactge tcttccaaag gtcctgagtt 4080
[0337] caaatcccag caaccacatg gtggctcaca accttcagtc atgagatctg acaccctctt 4140
[0338] ctggtgcatc tgaagacaac tacagtgtac ttagatataa taataaataa atctttaaaa 4200
[0339] aaaaaaaaag aaattgtcag agagctaaga catgtcgtcc ttggtttcaa ctggagtcta 4260
[0340] tagactgatg atggtttatt ggaaccctag cagaggagat gtattctcca ttgctgtaat 4320
[0341] tctacaaatt gaaaattctt ttttctatta ggttttctat tctcccaact acaaaatgtc 4380
[0342] tctcactcce tatcctggat agttttccat gtacaaatac ctatgattaa tttgtgaggg 4440
[0343] agggaagata caggtttcaa agagacaata ggagttaggg gaaagctgga gectgtgtgtg 4500
[0344] tgttgaagaa agaagtcctg gtaaagagga tgcctctggg tacctttgtt aatcatctaa 4560
[0345] gtgttctacc gecttetgge ttgtttttte atctataaaa catccagact tgattactaa 4620
[0346] ggtctttttc atttcttaaa ctttgtgtat ggacactgag caaggaagaa ctatttaagg 4680
[0347] acacccttaa atgctaagcc aggttccata agagcctgag aaggaagaaa gacccagtga 4740
[0348] taatcctctt gggaagggge cactcttgat cagaagatga ctggttacat ggectatttg 4800
[0349] cctattctca gagcaggage actggggtgg tgtggcacac attattctge agcacacacce 4860
[0350] tcctggegag ttcaatgete tatagttttt gtatatccag agectgtatca gcagagagat 4920
[0351] gccatgggca agttggcttt ttctatcttt cacagtattc tccacattag tgctagtttg 4980
[0352] tgtttgtcta tctetttete tctcagatta tctcctgetg catactacge ccagaggatg 5040
[0353] atccagtatc tctcaaggag agacagtatt cgccageget ccatgegeta ccaacagaat 5100
[0354] cggettegtt cttecaccte ctettettee tcagacaacce agggtccatc agtagaggga 5160
[0355] accgacttgg aatttgagga ctttgagtaa gtatattttc agtttgette cttectttete 5220
[0356] ccagactaag agtgcttctg agttggecte tgtttctgta gecagtggtga geattcettge 5280
[0357] ctctaacccec taagttatta tttatgtgca gcaaagtggg atgaggttca gagggtttta 5340
[0358] ggtacctaga gcactcctat ttctgggagt tacattgccg attcgeccaga gectttggga 5400
[0359] agagacaacc cattgggcca caggccggag tggaaagagg atggetgetg ctctcctgac 5460
[0360] cacacaccag acaaaggaag caggaggctt ggtgettatt ctcttaacta gagtagaggt 5520
[0361] gacaatttaa gtttcatcgt aagtatagat ttccttgaat aaactgttcc ttgagatctg 5580
[0362] actctcttge ctettecetge tcctagecce acctgtcaga ttaaggtgge ttggggagtg 5640
[0363] actccttgat gccactgtca getggggeeg atgetgeate tcctettect ccactecett 5700
[0364] ctetttttte tttgttteect tatgttggtg agtggggtaa agacaaggecc taagagcagg 5760
[0365] gccageccca agttccagag tccatgettt ccagecctac tgetgagtte tgectctcag 5820
[0366] atattctatt cctgaccttc tagccattta ttgtgectce agtttgaaat tgagttttce 5880
[0367] tagcttgtat caaattagac atttggettt tgttttgatt ttgtattttg acatttttta 5940
[0368] acatgcaaaa gaaaaaaaga aaaagaagca tttccctccc tcttccccaa ctcectettg 6000
[0369] gcagctgcat gaatggttcc tcacaagcta acttgcaata gagctataga gtatatttta 6060
[0370] tctttttgee agaaagtagt ctgaaaaaag attttaatge tcaacaaatg caggtttage 6120
[0371] atgaagcaga cagagcatga gtgtgetggt cctgtcagta atccctgaga ggagceccage 6180
[0372] acctctgacc cacagccttt tttctgtctg tcctecctggg taagatgget gecatgtacaa 6240
[0373] acagtgaaag gagccagata gatgtatgtt attctggagc tgtagtagtt tttctagcac 6300
[0374] aagggtcctt ttagggaagg agtttaaaca tacatgccaa tggggttgge atgtaattca 6360
[0375] cttgcttage atgtgaggtc ctgtgtttga ttcttcageca ctgcaaatat ataaacacac 6420
[0376] agacacacac agagtgggga gtaatgeggg gggtgggggg agagaaataa acaaacaaac 6480
[0377] aaacaaacac ttaaacactg aggctacggt agtagaaaaa cctgggtgac tttagttcag 6540
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[0378] ttattctgca gtgecgetagg actctgaact ctggactctg gettgecttg cctettettt 6600
[0379] ctatgcatgc ttagaagttg aaactgcctc tcaaccagtg gtgtgatgtg gggatcatge 6660
[0380] ctctcagetg taccctgecet cgtgacttgt ccttcacaat ggagttctgg gttagtttaa 6720
[0381] aatgttctgt tctcatttta ccttccettt cttectgetge cacctceteg cteteccett 6780
[0382] cctteeeceet cgattttecet ctgtcagact gecttetgtg tgtgttecee caacccacct 6840
[0383] gtgctctcat catcttcetg ggettcagea tgacctggtt ttacattgee ttttttacct 6900
[0384] ttccttcatc agcttaccag gtttttecte ggtgtcgtta ttagecatgg cctaatctce 6960
[0385] ctaatgccge acctatatgt ccttgtccag atgtttgect tttggaagat ggttttggta 7020
[0386] caaactgtaa tcttgctttt gatagcaget atgactcagt taccttaata tgagtagtac 7080
[0387] aggtcttcta gagaaagagg ttgatactct cttgccacct gtttcttett tttctatctt 7140
[0388] ctctgtccte ctcetggtec tatacgetga gtactggttg taattgetce ttttegecte 7200
[0389] tagtgctcag gggagaggca gaaactaggg attgtagcag cctgttctaa tttatttgee 7260
[0390] ataatcctat tccttagctt tcataactag aaaggatgtt atttaggcct gecctcccte 7320
[0391] ccteceettet ttecttectt cttgtttttt gagacagggt ttttectgtgt agtcctgget 7380
[0392] gtcctggaac ttgctctgta gaccaggetg gcctcaaact cagagatcca tctgectgtt 7440
[0393] tctgecatet gagtgetgag attaaaggec tgtgecacta ccacccagtt tgggatatta 7500
[0394] gttttttaaa taatgtttta acttatgtgt atggatgttt tgcctgeatg tatatctgtg 7560
[0395] accatcgtgg ttcctggtge ccagagagat ctgactagag tcaggtctaa tagaactgta 7620
[0396] gttacagaca ttgggagctc ccatcttcca tgtgggtggg tgcttagaac tgagectagg 7680
[0397] tcctetgecaa gagcaacaat tgettttaat tgetgageca tatctccaac cctcagaaaa 7740
[0398] gagggatatg tgggggeetg gggtagggeg atgttataca gtcattttat agttatttta 7800
[0399] aaattatgtt attttaatat acagaagcag gtaaggtttt tgtgatctgg aatctgccta 7860
[0400] aatggacacc attaagagac actgttctat tgttttttgt tgttgttgtt gttgtttgtt 7920
[0401] tgtttgtttg tttgtttgtt tttctgagea cattacaatc ttacctgtaa ggectcatat 7980
[0402] aatcctttce actctcectt tttctaagtc atagattcat tttactgttc ttgagcagtt 8040
[0403] ttcatccaga tgcataaagt ccccaagaaa tcagatcatg tcttctttgg ttttctttca 8100
[0404] tcatcaaaaa ttatcagtta ctgaagagtt catatgcata attgttaact acttatattt 8160
[0405] atagtatata taagcatata tacagtatgt atagttatag ccaaagtatc cacctcatat 8220
[0406] atgtatatgt agcaattgct aatactttgc atacagatgt agattatttg catatctttt 8280
[0407] tatgtataaa taatagattt aaaatttttg ttgaatcctt tttaaaaata tattatttat 8340
[0408] ttattattat ttatatgagt acactgtagc tgtctgcaga cacaccagaa gagggcatca 8400
[0409] tatcctatta cagatggttg tgagccacca aatagttget gggaattgaa ctcaggacct 8460
[0410] ctggaagagc agtcagtgat cttaaccact gagccatctc tccageccctg ttgaatccct 8520
[0411] ttaatggcce aacaagaggg ctaataaatc attctcatct gttgttcttt gactgaggat 8580
[0412] atcaccatat cagagatgta tcagattaga gaacaggaat gagtatattt attgtctaaa 8640
[0413] gatctaaaac cttttaacag tgatatacaa ttatatttgg gtcctttcac atacttgttg 8700
[0414] tggaataggt ctttccaatt tatcttctgg gaggatgccce ttggaaattg gtcaggttaa 8760
[0415] attttctatt tttttgtagt ctggattgat gactatcttc taagcacgca tcttctcctg 8820
[0416] tcattcatct ctatctgttg aagattgaaa tggcaggatc ccagtgttta tcaaaatgta 8880
[0417] caaataggat gtccagaaac ttgctgtcag caggtctttt ttgaagtcct cagctagetg 8940
[0418] tctttgcata aagttcacaa gcagggtaaa ggtgtgtctg cctattgaca ttactgtcectg 9000
[0419] cctgtgttaa agcttagact gettgettga atgtagttgt catataagca taacaaaaat 9060
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[0420] cctattttaa tttataactt tcccattaga taaaggacag gtagcttaca aaaaaagctc 9120
[0421] gagaaaagtg ctttttttcc agtagttgct aagacttgca agagaataat gtgtgtgtgt 9180
[0422] gtgtgtgtgt gtgtttatga taattctage tagtctttat ttttaattaa ttaaattaaa 9240
[0423] taataattta ataccaggtt ttagtgacaa acatttacat gctgagctat ctcactaacc 9300
[0424] cttgattctc gectagtcttg aacctttctt tcttttatct gttattctaa ttatgattct 9360
[0425] agaatctttc tccactcatt tccctgecet tttaacttct ttttgtaget getttgeett 9420
[0426] ctgaggcaaa ggatgaataa cctgatccga tacttgctac tgccagaact agagatgttt 9480
[0427] cagattagat aagccacaaa taacttcctc cacacataca gccactggta attatactca 9540
[0428] gcttcttaaa gatcgttget agcatagaag agaataaacc ctttctttat tcatggtttt 9600
[0429] gacactgggce tgtatttgga aaatctcagt gagaacctta aagttttcag tttaagatag 9660
[0430] agtctgcagg ttagttagaa ttgtttccce ttcctetcet ctaccettee tecttttett 9720
[0431] cctttettee cttetttett tttttggagg ggttgggtege gaacagtagt aggaattgaa 9780
[0432] cctagggcct cttgectget aggcaggtta cctgatcaca gttgggecet ttgttecttat 9840
[0433] ttctagacag tctcactatt gtagcctagg ctaacttgta agtctttatt ttcatgetge 9900
[0434] agcctccega gtgctgagat tataggtgtg tgtaccacca tgctcaattt tttaaaaaaa 9960
[0435] ttttatttat tttatttatg agtatactgt agctatcttc agacacacca gaagagggca 10020
[0436] tcagatccca ttacagatgg ttgtgagcta ccatgtggtt getgggattt gaactcagga 10080
[0437] ccttcagaag agcagtcagt gctcttaact actgagecat ccctccagee cgetcaatta 10140
[0438] cttttttttg ttgttttttg ttttgttttg tttttcgaga cagagtttct ctgtgtaget 10200
[0439] ctggctgtee tggaactcac tctgtagacc aggetggect caaactcaga aatccacctg 10260
[0440] cctetgecte ccaagtgetg ggattaaagg catgtgecac cactgeccag ctgetcaact 10320
[0441] acttttaaat aaatactttt aaaagattta tttactttat tcttttatac atatgtgtgt 10380
[0442] ttagcctgea tatatgtgtg taccacatgt atgcctagtc agaaggagaa cattggactg 10440
[0443] gagtttcaaa aagtggttag ctgtgagtat tgggtattaa actcaggtct ttcttctaca 10500
[0444] agagcaccaa gtattagtag cctttgagcc aactctctac cccattttgt ttctgagaca 10560
[0445] gggttttgat gtatttccaa ggcagatctc aaactttgga gtttgtgtaa tgtttccacc 10620
[0446] caagcttctc cagtagttga gactataaga ctataagcac atagttgaga ctatgtgcac 10680
[0447] cacctcacct gccegagett ctetttetet getccecttg ctaggeatet tgtggeatat 10740
[0448] atgttcttaa ttttgtgttt ggtatagctg aggagagttc caaaggctat cagctctaac 10800
[0449] atctggctga atatgacagg aaaagttgtt gacctttagt ttacaatata ctcttcttce 10860
[0450] tctgeeettt tggtataact gagatttagt ccagectttg gcaaaggaac tatgttaaaa 10920
[0451] accacgtaag tattgcttct catttcaggt gataatcctg aatgagactc ctacatttac 10980
[0452] ttcaaatctt ggctaggaat tccatcaaag aagccacatg tcttcagtag tacttgttct 11040
[0453] tagtttcttt tctgagctag gaagttccag gatttctgta ggagctcttg acttgtettt 11100
[0454] tattttattt tattttattt tttgacttgt ctttaataac aaatataact cagagccaag 11160
[0455] aagaagggca gcttttgeca tctgaaatcg ttagagagat atggetgtat cattttgaaa 11220
[0456] tggtctttat ttcttccttt cacatataaa ctttagaagt gtaaagatgce actataaagc 11280
[0457] actatgaaga tgttgttctt gctgggaggt gatagtgcac acctttaatc ccagetcttg 11340
[0458] gaagatggag gcaggcagat ctctgtgagt ttgaaaatag actggtctac agagegagtt 11400
[0459] ccaggcaatc agggctacac atagagaaac cctttttcta aaaacaaaca aacaaacaaa 11460
[0460] caaacaaaca acattcaggt gttgttcttt gtaggctget aggcaagtge tcagcaaatt 11520
[0461] gcatctgtag ccaggcatca gtcttaaaaa aatagggtct ttcaatagtt aaacttagga 11580
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[0462] gacagcaaaa caaaacaaga aaagcatagt tattttgaca gttggetttt cttgattctt 11640
[0463] gatagatgca actatattag tcactgtaaa gttcaaatct atccaaaaag atgagacttg 11700
[0464] ggagtcatag aagtgcagat cttaagagtt gtttttgect ttgagatgag ctttatccta 11760
[0465] ttaagatggt gacattaaaa cattttagtt atagaataaa atgatcagat ttttatataa 11820
[0466] gtatatgaaa gggggctgga aagatggttc agaagtccat agcactgget ggtcttttag 11880
[0467] gggaccctgg ctcagttcce agaacccaca tggecagttce cagetattta taactccagt 11940
[0468] tacaggcaag tgcctetgge ctetgtggte actgecatgta catagtgtce atacaaacat 12000
[0469] gcaggccaaa cactcatata gacataaaca ataaaataca aagtaaaaag tacatatgtg 12060
[0470] aagagagact gtgacttaaa gagtttgacc agctctgcag gaaggaagaa cagattttgg 12120
[0471] aaaaatggga gactccatgg cttgagcttg attttgaaga ctgaatagga ctactttttg 12180
[0472] ttttgtttgt ttttaaattg cgtggggttg ttggcatagt ggggaagagt tgcatcccac 12240
[0473] tgcatggatg tattgggttt caccttacct gactttggtt ctgttttgtt catagttgta 12300
[0474] tgaccaactt aggtgattga gtttctgaga attttcttgt ctctgectat ctcecctagag 12360
[0475] gggtacactg ggattctaca ccagtgacca gttatgtcct tatattgtct ccagcagaag 12420
[0476] gtgtagccca gattaaaggt gtgttcegec acacctttaa tcccagatga aaggegtage 12480
[0477] ccagattaaa ggtgtgttcc ttaaactcgg agattcaatc ttctggaatc cattgecatt 12540
[0478] atggctcaag atctccatac caagatccag ataaggatct ccaagcctcc agataagggt 12600
[0479] cactggtgag ccttccaatt ctggattgta gttcattcca aatatagtca agttgacaac 12660
[0480] caggaataac cactacaatc caccccttgt caacttgaca caaataatat ctcatgttca 12720
[0481] catgaaacag taacaaggtt gtgaatacgc ctaacatgat ataactatcc ctcgtacaat 12780
[0482] cgcaaacgca tttgtcaatt tacaaggggg cattcatatt actttataat cctegtttcet 12840
[0483] gcaactggtt acgtggectt aattggtatt atctagtttt aacatgggtt ctggggatce 12900
[0484] aaactcaggt tgttgggett tcgtagcagt acttacccge tgagccattt ccccacccce 12960
[0485] tggactttga aagatgaatc tgtgaggatg gtgtagaaag aatatgctag ataaaggcaa 13020
[0486] taacaaagta aaagctcaga aacagatttt actcaaggtt tattcagaag cttgaataga 13080
[0487] tctctgtgta gagctatagt gtgctggtga ttgagaaaga tcagaaaact gagaactgtg 13140
[0488] aagggcttge aatgtatgge agaaaatttg gattgtgtgt tgacttggee tcctgagtag 13200
[0489] gggcattaca agtataggtc actatgcaag cgtacttgat gttttccaag actgagagge 13260
[0490] ctatttgtgg gtgtctttgt aaagacagcc atgtcatcta cttctccaaa tagaatgett 13320
[0491] cctcagectt tattaaatat gtgctatagg aagctaactg aacaaccctg attaaggtga 13380
[0492] tacaatgtga caagtcaact gatgaagaac tagttcagta gtgatgggct agtataagtg 13440
[0493] aagatgtttt aaatatttat tgtgaaagtc cttagtgttt tcatcgtaga taccctttta 13500
[0494] aaaacgaaaa ccagggtctt attttgtage cttagggatt gccctgttte tgcctctgga 13560
[0495] ataatgggac taaagatgct caccatcatg cttatctggg tgtcaaattt ttgttgttgt 13620
[0496] ttttcaagce tggttttttg tatgatgetg aggctgaacc tgaatttctg ggetcatatg 13680
[0497] attggcctga ctgggectee tgagtagggg cattacaagt gtaggcecact atgcaagegt 13740
[0498] acttgatgtt ttccaagact gagaggccta tttgtcgatg tctttgtaaa gacagccatg 13800
[0499] tcatctactt ctccaaatag aatacttcct cagtctttga ttactattac tggagaccat 13860
[0500] tttgaagtaa gtatttgtaa gttaacaagt gatccttaga acatcattge ttgcaattgg 13920
[0501] aatcttttat tattgttgct agctctgttg actgggttct agtcttggtt gagectctge 13980
[0502] tgtagaaagc ttggaacatc taactgagaa gtttggattt tgtatgtatt tggggcagec 14040
[0503] attattcagt tttttttttt tttgtttttt gttttttgtt tttaatttag gcagcaaact 14100
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[0504] ctaaaaaaac agtggctggg ggggacctac tttggaaagt gtactgatgt agaagaacaa 14160
[0505] gtttgagaac aagtcctatt cccaaggtcc cagtgtctga tagtaaagga aattgaacaa 14220
[0506] cactggtget tcttttaacc ttgaggttct tggatctcta ttggtgttaa ctgecttaga 14280
[0507] agatttccct tgatactcag caaagagaaa ataatgagaa ttctcagaaa gtaagaggge 14340
[0508] ctcctgaaga ggaagaggga aaagctatct agtgettgtc aagcctcaat atgtttccaa 14400
[0509] aatatctact tatgcactac tacttcttta ccaaggatta tgacctgttg cttacaaatg 14460
[0510] tgtaacattg cttgacagct aaagaaatcc tctttctgaa aatataaagt accttatgaa 14520
[0511] tgtttatttt gggttatgga gaataagaaa tgagcaaagg aaagtagaat atatctagat 14580
[0512] tgtgectgge ctgaaaatgg aaaaatacag acagaaagaa tgaaaaatac agccaggaaa 14640
[0513] tacagggagg aagacattac ctcttagatt tatatgttgt tttatcagaa aatgcacaat 14700
[0514] atgaatataa atttgcataa tgtaggcaaa tgagattagg aggtagaata agggaggaca 14760
[0515] agaatttgta gattataatt atctcatatt acttttcctt ggagaaatct aaggctctgt 14820
[0516] tgttccagga gacgtgcatt gttaggtttc ttacaaagga tgtcaactgg gacaaaaatt 14880
[0517] taagatcttt gtaagtgtcg tctctggaaa tagaggctgt gectcagttt ctaataggag 14940
[0518] ctagtaagaa aaggacttga ccaagatcac tgtgccattc agagacagaa atgctaagta 15000
[0519] ggtcttctga tatttgttct tagacacact ttctttttaa atatttagca aaatcaacag 15060
[0520] tactgttggg aagacaatga ccttttgage tttttgatgg aatagattca tcctcaagge 15120
[0521] tcatgtcaga gctctgtttg tctgaggaac aatgacaacc tgactgtctg gtgagggete 15180
[0522] agacaacagc ctgtagggat attttttatt cctttaaatt atggtctttc tttgaagectc 15240
[0523] ttgatcctgg gecatctageca gattgetgtt gtgtctectet tttgtcecctga agatgtgttg 15300
[0524] cctttcattc aacacatgtc ttagaagctt gtttgaagga tttttttttt ctttataaaa 15360
[0525] taatttgaaa caaaatttta gtcgttccce cacccaaaaa aataccccac tgagagttaa 15420
[0526] tcaaagatgc atagagttca acaactggga aggccattaa tagtacagtc agtttctatc 15480
[0527] ctgctgtctt aaatgcaact tctgaatgtt aaaattgatg aggatttctc tgatgttttc 15540
[0528] ttaaaaagta gtccttcttg gtggaaagat tgtactagca tatttgtgta ctttgttett 15600
[0529] catttctttc ccataaaagg ttgttggeta tcttatgtta gagectagtt tttagcactt 15660
[0530] gctactattg ctaatgtcaa ccaactgtag atctgttcat ctggcattat cttcagtcce 15720
[0531] gttttgactt atttcactge tttctaactc ttgcagcttg ctttccgetg accttgtgtt 15780
[0532] agcagtgaag tgaatggcag gctcctegte ttcttaaaat atcttatttt aagtgcatct 15840
[0533] aattcttttg gtcttttctt ggaactcttg tcattatctt tctctcaaat ctcccatgea 15900
[0534] caaaatttgt tcttctatcc ccagttgcct ctaaacccce ttctttctag gcaataaaat 15960
[0535] cagttatttc tctcatcttt agtttatttg gagctgtgtc aaaattattt tcccgtctag 16020
[0536] tcacccactt tggettttgg acattctgat cattgctacc ttgacacatt ctttctttte 16080
[0537] aaggtttatc ctgttagtaa ccatttgtge tgcttatcte tcatgetgtt ttctcctaga 16140
[0538] cggttttget ggtttctcee ttaacatctc atttgtgtgt ttctcatatt tcatatttte 16200
[0539] ctaataatcc tggttcctgt getgtecttt ttctetgttg ctgetggagt cctaacactg 16260
[0540] aattccgagg cttacctgca tggtgttgag ttactactca getcctgett acccatcett 16320
[0541] agccagaatg ctaagattaa gacctgcata gagctttcca ctcacttgta tgctgttcca 16380
[0542] taatgccatc catttgagaa tgtgcctata tctgagctag ctatgettac tgtctgtcecte 16440
[0543] tgtctctctg tgattagtga ttgggtctta ctatgcagee cagactggte tcctgagtac 16500
[0544] tgggatcact atatatgtct caccatacct gatttgatct tatttttcct ttatatatca 16560
[0545] tatttcagta gtctaaacat tttaaagcta ttacctgtgg ctgtatttca gcccacccte 16620
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[0546] cccatttctt tagttggtgt ttatttgtat gtgtgtgege gegecatgtgt acacattata 16680
[0547] gcactaaaat tactactttt gccccccttt taaatgttat ttattttata agcattgatt 16740
[0548] ggtgttttge ctgaatgcat gtctgtatga ggctattaga tcccatgggg cttgagttac 16800
[0549] agacagttgt aagtttccat gtgggtcctg gaaattgaac actggtcctc tggaagagca 16860
[0550] gccagtgttc ttaaccactg atccatctct ccageccecta tccecctettt ttttaaaaaa 16920
[0551] atagaaagaa taactgcatt taggttttag gctttaaaat agcaaaaaga ggtttgtgat 16980
[0552] aatatgtatt gtaagagtca aacatttccc cactcatcct tgtcacttgt catccttatt 17040
[0553] tctcaccagg ctttatgectc tctcaaaaag cattgcacct catcagtact gtccactacc 17100
[0554] ctgcecttea tatctgtatt cacagataat agtcccatgt tacccgaaaa ggtggatcta 17160
[0555] tggacttgta ggaacgtgag tcagctccac aggtgatttg taggaagaac agctcagtcc 17220
[0556] agagccatgg gatagaatct accctataat gctgctatct agetttgttt tcagtcttct 17280
[0557] taaggcctgg gggectetet atgttcecttt catgtcacac ttttaaactt taaaatgttt 17340
[0558] tctaaatgcc tttcatgata attgtttaca atcattaata aattcataat aacaaatgct 17400
[0559] atcattactc tagttgtact tttaattggt actttaactt atcataacca aaatcatata 17460
[0560] tttgaaaaat aacaatattt agagctgtct tatttgttta atattcagct tctttgtgeg 17520
[0561] catgttagga gctctgcaat aattatattt atgcagettc tgatatattt gtgtatatgt 17580
[0562] ggatgtgtgt gtacatgtgt attatgtacc tctgtgtata tgtagatgta gacatctgtt 17640
[0563] gaggaggatg tgtgcacacg ctcctgegat tggettgaag atgatgttga gtatcttect 17700
[0564] tggttgttce tttacttttt gttaaggcag ggtctcctga tgaacccata getccectgaa 17760
[0565] tctggttaac ctagctagtt agccagettg cctttgggac cctetgtetg cctecacage 17820
[0566] cctagcagta taagctcctc tataccagec cagecctttt tttttttttt ttttttttgg 17880
[0567] taaataataa atgatttatt tattttgtat acaaaatgtt ctgacttgat ggctagatga 17940
[0568] gggcaccaga gctcattgta gatggttatg agccaccatg tggttgetgg gaattaaact 18000
[0569] cggaacccct ggaagaacag ccagtgctct taacctccaa gecatctcte cageccccaa 18060
[0570] gcccagettt tatatgactt ctgatgatct gaactccatt cctcatgett acatggecaaa 18120
[0571] cttgtctttc tccttatcct teccttttata cccagagttt caagtcaaca gaatacaata 18180
[0572] tcttcggaaa acaagagtgt atcttttcat tgggatgggg gacccaaata cttctatcgg 18240
[0573] atcagctttc aatagccttg gtattgattg ctcttaatgt gtgaaaccct taaaagcttt 18300
[0574] tgtttctage tggtacaget cccagtggge cacctaaaag ccaaagtgtt taaggttgtt 18360
[0575] tccagggcta gattgaagat tatctcattg atttgaagat aattcaaaga gagaattcag 18420
[0576] atatcccaag tcaggctttc agaggttcat gtacttcttg atttgcttaa gcagctaatt 18480
[0577] aactgctctg tccagccagt gecctttaag ttattgtttce tttgatgtgg tggaaactta 18540
[0578] agccacaaga agttcctttc ctcttttctt gtaggaaaca gtaaaatgca gtgaagagat 18600
[0579] ccaaagctct ttcctgaatc atcaactaca ttctagectg tgaccttgga tttacctgte 18660
[0580] tgattcttta gtttccttat gtaaaatcag actaataaca cctcatggaa tagctagaga 18720
[0581] ttaaatagga tgttaacaac actgaactta gcaggcactt aataaatggt gcttaaacat 18780
[0582] ctataataaa aaattttttt caaatgacgt tgtttaggag tgcatttttc atcatggcca 18840
[0583] gttttcaaag aaggaactgt ggactttttc ttatttctgt ctttctgece tcttgecttt 18900
[0584] ttcatgatac taaggaatga acgtgagacc ttgcatatgc caggcaggca agagctgtca 18960
[0585] cactgagtta catctctagec ttccaacccc catctctcte tgtcagtctt tctgeccaagg 19020
[0586] gggtcaaatg aagaaaaagg tattcctggg caagatgtgg caatgcatge cattagecte 19080
[0587] agcactcagg atgcagaggc aggtggatct ctgaatttga ggccaccttg gtctacacag 19140
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[0588] tgagtttcag gacagccagg gctacataga gggactctgt cttaaaaatt aaaggaaaga 19200
[0589] ataaattctt atgtagcctt tccagattct aagatttcag atactacggg gttcaaagac 19260
[0590] cacattgact cagacctgct tttgggtact gaattaaagt tagtcaatag gtaactgett 19320
[0591] actttggatt cctttcctga gtgtaggact ttagtttgca gatgettagt tttggtggca 19380
[0592] ggtgaataat tctgcttcag taactgtctt atatgtagtc tctctgtttt ctccagggac 19440
[0593] aatggtgaca gatctaggca ccgagctcce cgaaatgece gaatgtctge accttcactt 19500
[0594] ggacgatttg ttccaaggta agaactgggt tgtaaatatt gacggatcct tgatgaatge 19560
[0595] ctaaggtttc atttttgtgt gtttggatta ctttggettt atagagetgg aactgggacc 19620
[0596] cagggccttc cacatactag agaggcacac tgcctctgag ctacaccaac ctctggeett 19680
[0597] tggattaccc atatatagaa ttctctccta gecctctatat tctggtcctg ccatttaaac 19740
[0598] atttcatggg agattattag ccacagtgcc tagagataga aaaatggcac caagagcata 19800
[0599] ctgttcaaag tctgtcagag tctctctttg tagttctagt tggecctgaac tcatcatgta 19860
[0600] gactgggctg gecctggaact catgtatcta cctgetgtge ctgtgattge tggggttaaa 19920
[0601] ggcgtgecatt actcctgact aacattactt tagaagaagg tcagtaagga gtcacacatt 19980
[0602] tataaaagga caaatcctat agattttatg gatttttagt tagtatatcc cttaggctat 20040
[0603] attttgttat aacgtatctt ttgggaccca gtctggtctt gaacttgcaa tccttectta 20100
[0604] gtcttccatc tttataaacc atgccattta tgcccagect tacttageca acgattttga 20160
[0605] aactgtagtt tttcctctgt tgtttggtag tatttagttg getttttaca tgtgattcect 20220
[0606] tcttacagge gttttttget gectgagtac ttgecttatg ctgggatttt tcatgaacgt 20280
[0607] ggacagcctg gettggetac tcattcttet gttaacaggg tcctggeag 20329

[0608] <210> 9

[0609] <211> 449

[0610]  <212> DNA

[0611]  <213> SEQ ID NO.9

[0612]  <400> 9

[0613] gaggctgctg gagtcttecce tcatttcatt atcccgttat gatggagcag gatccagaga 60
[0614] gcacccaatt tacccagacc cagcgagatt atctcctget gecatactacg cccagaggat 120
[0615] gatccagtat ctctcaagga gagacagtat tcgccagege tccatgeget accaacagaa 180
[0616] tcggettegt tettccacct cectettette ctcagacaac cagggtccat cagtagaggg 240
[0617] aaccgacttg gaatttgagg actttgagga caatggtgac agatctagge accgagctce 300
[0618] ccgaaatgec cgaatgtctg caccttcact tggacgattt gttccaagge gttttttget 360
[0619] gcectgagtac ttgecttatg ctgggatttt tcatgaacgt ggacagectg gettggetac 420
[0620] tcattcttct gttaacaggg tcctggecag 449

[0621]  <210> 10

[0622]  <211> 449

[0623]  <212> DNA

[0624]  <213> SEQ ID NO.10

[0625]  <400> 10

[0626] gaggctgetg gagtcttecce tcatttcatt atcccgttat gatggagecag gatccagaga 60
[0627] gcacccaatt tacccagacc cagcgagatt atctcctget gcatactacg cccagaggat 120
[0628] gatccagtat ctctcaagga gagacagtat tcgccagcge tccatgeget accaacagaa 180
[0629] tcggettegt tettccacct cctettette ctcagacaac cagggtccat cagtagaggg 240
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[0630] aaccgacttg gaatttgagg actttgagga caatggtgac agatctagge accgagctcce 300
[0631] ccgaaatgec cgaatgtctg caccttcact tggacgattt gttccaagge gttttttget 360
[0632] gcctgagtac ttgecttatg ctgggatttt tcatgaacgt ggacagectg gettggetac 420
[0633] tcattcttct gttaacaggg tcctggcag 449
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K2
Genomic chrd :

tagtatttaa ttatatcaaa acatttgttt attttctgag tttgttt
tacaatattg gaaataaatg acgctgacat ttttectttt tcttttcm
ATTTTCAGCT GAACTCTCAT CTCTCAACAC TGGCAAATAT TCATAAGATC
TACCACACCC TTAATAAGCT Ggtaagtcat tcttttaaag acaaaattac
caactgtttg aagtagtcat tttgtataag tgtatttgat aaaaatttag

shikshesnake hhesnsshabs sabhahhhek assesadkssl - e o il il

agacttgatt tttttttcca asaggagtta atggecttta agtcttactt
gttgacagta taatactact acagtggtaa tagtatggtg tgcatggtca
gatttaattt acataagact gtatttcaca gGAACTGATG ATGTTGTAGG
CCCTGAAGGC ATGGAGAAAT TTTGTGAAGA CATTGGTGTT GAACCAGAAA

Aagtca aacttactga gttgggtgaa tcagttggtt gtttttcata
cTTaaatctt tgttctttag caaataasta astaattaas aagtagtggt

K3
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51863386
51863436
51863486
51863536
51863586

FAAFAFAF

51886486
51836536
51886586
51886636
51886686
51886736
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F2/KR

F1/R1 F2/R2 KE/R1

KFR1: 521bp
132bp

K4

2000 bp—

1000 bp—|
750 bp—
500 bp—|

250 bp—|
100 bp—|

F2KR: 615bp
226bp

K7
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1

1 ttggcacgcctgecgttcgacgattgttgaaccagaaaa

1 agggcaggaacatgattacgccagtitgcacgectgecgttogacgattcctgoctctggagatgatitatctgccaagaaaagtagacatgatagcatgtatagaasat

1
41
111 atgattcgactagaataaagact tttcaagt tgcttggaatggttctatgaatatgcaggaactgatgatgttgtaggccctgaaggeaty
1 gg
41 g9
221 gagaaattttgt: ttggtgttg gg
72 g ag gacg ggaagrctgegy gcag gactg gtgatg 99 gagaag
112 99 ggaagrcigegy 99
331 g gacg ggaagtctgcgy! gcag gacty grgatyg JUaaBaagaguagacc
182 tg ggagatg g g g g g g gt
222 gg ggt
441 ©g ggagatg g g g ggt
281 goTTggaaTggTIoTATgaATATgCAggaACTATgATYTITTAgICCoTgaRggCATTA qotyg
332 gettggaatgy gga o9 ggcatgy g ttttcageiga
351 gorTTggasTggTIoTATgaATATgCAggaACTATgATYTITTAgICCCTgaRggCATTA gotyg ttttcagceiga
390
442 actctcatctctcaacactggcaaatattcataagatctaccacacccttaataagctgaacct ttgg gat caatct

661 actcaatctctggaagatccgegeg gagrtctaattcactggecgteg CaacgTogtgactgggasaaccctggegttacccaacttaatcgocttgoage
3%0
552 ct gcg gagttctaattcactggccgtogttttacaacgtcgtgac

771 acatcccccttteogocagoetggegtaat

390

gatcgcectt gtt

tggeg Tt g

ttgcagcacatcecece
tgaatggcgaatggcgectgatgoggtattitetee

662 trtcgoccagotggogtaatagega

390

gaggcccgcaccgatcgoCccttcocaacagttgocgcagcctgas
881 ttacgcatctgtgoggtatttcacaccgcatatggtgoactctcagtacaatctgototgatyg

tagtt

@JCgCCTQATgCgQTATITTCTCCTTACYCATC

772 tQTQCQQTATTTCACACCgCATATgQtgcactCTcagtacaatctgctetgatgecgcatagttaagecagecceg

991 ccetg

gccaacaccoge

390

882 gcttgtctgetecoggeatecgett aagctgtgaccgtctccgggagetgcatgtgtcagaggttttcacegteatc gcgegag ggcct
1002
390 =mmmmmmmee
992 cgtgatacgc
1002 ===mmmmmmm

I8
Genomic chr1l9:
ctgtttcatc taataattta tacccttgaa ttttctaatt tcttctttia, 38057506
ttgacttttt tggttgtggg tttttttttt tctttttttt tttttca a 38057556
ATCTTGAACC AGATGATTGT GCATccattt acatctttaa tgtagacccg 38057606
cctccatcta ctttaaattc atcacttggcec ttaccacatc atggactgct 38057656
tcactttgga caatgtgaat tgaaaataga agtgcaacct aaaactcacc 38062119
atagagccca ttatgaaact gaaggtagcc gaggggcagt gaaagcctct 3806216¢
ACTGGTGGCC ATCCTGTTGT GAAtga gacttgggag cttttcccta 38062219
taaatatata catgttaatg attgaataag tatattgatt tagctaaaag 38062269

419

36



CN 111808934 B " R B M 4/8 1
3 e B L e now Bope ] B 5"1; -ﬂﬁg
Cromaome binds = - ]
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) gen .
&10
F2/R1 F2/R2 F1/R1
2000 bp—
F1/R1: 1404bp
1000 bp— F2/R2: 1309bp
750 bp—
500 bp—
250 bp—
100 bp— iy
X111
|
TACTGGTGGCCATCCTGT TGTGAAGITCT TGAACCAGATGATTGTGCATCCAT®
670 680 690 700 710

TCTACTGGTGGCCATCCTGTTGTGAAGAF CTTGAACCAGATGATTGTGCATCC
590 600 610 620 630
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1002

580 tcagtagatgatggccttggatctoagtatoottt
1014 tcagtagatg

cctata

ttotttoagttccttcaccttttacctyg

1002
700 g tgaaac
1134 ag a tgasac

1002
220 ctactggtggccatcctgtigtgaagatctigaaccagatgattgtgcatccatttacatctttaatgtagaccogeccocatctactitaaatteat
1254 ag ggtggccatcctgtigtgaag

1002
940
1302

99! ggaag qcgcy gag gccg

K14
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Genomic chr3 :

gcgaaggges
ctgagttgga

AGGCTGCTG
GATCCAGAGA

P ——

tacttagcca
aatctttagt

atcttattta
aattgacagg
GAGTCTTCCC
GCACCCAATT

PR S ——

acaattttga
tgactttcac

cctctecccc
gattattgcc
TCATTTCATT
TACCCAGACC

aactctgtag
atgtgattcc

atttctctta
atctttttaa
ATCCCGTTAT
CAGCGAGgta

. el s s

tagctccttt
ttcttacags

tgactgagct

tctetgeqag]

GATGGAGCAG
aggccaaaat

gttgtttggt
CGTTTTTTGC

80713687
80713737
80713787
80713837

AATASANAS

80732787
80732837

80732887
80732937

TGCCTGAGTA
GGCTTGGCTA

CTTGCCTTAT
CTCATTCTTC

GCTGGGATTT
TGTTAACAGG

TTCATGAGCG TGGACAGCCT
GTCCTGGCAG [gtdaggaage

K15

il

— 0

SrE_DOTHAS.

F1/R1

F2/KR
2000 bp—

1000 bp —
750 bp—

500 bp —

F2/KR: 598bp

250 bp—
100 bp —

K17
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-III-HI-I ----------- ‘ L é

‘ TTAACA GG AGGCTGC

) S——lRARY
TCTTT CCTCATTTC
110 120

G)—
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Ll ol

101
100

19
201
118

119
301
218

219
401
318

319
501
418

419
601
518

450
701
618

450
801
718

450
901
g1g

450
1001
918

450
1002
018

ggggcatgcgtagtgattagactcgytacgcgeggatcttccagagattctgcaccttcacttggacgatttgttccaaggegtttttttgctgcctgag
ggcgtcTtgetgetgagtacttgecttatgetgggatttttcatgaacgtggacagcctggcttggctactcattcttctgttaacagggtectggcag-

gaggctgctggagtettc
tacttgccttatgetgggatttitcatgaacgtggacagectggcttggctactcattctictgttaacagggtcctggcaggaggctgetggagtette

tgcaccttcacttggacgatttgttccaaggcgtitittg g ggg. ggacagcctggcttggcet

tgcaccticacttggacgatitgticcaaggcy gctgcctgag g gctgggatttitcatgaacgtggacagcctggetiggct
tgcaccticactiggacgattitgiiccaaggcgiiiitigetgectgagtacttgocttatgotgggatitticatgaacgtggacagectggcttgget

actcattcttctgttaacagggtcctggcag
Aactcattctictgttaacagggtcctggcaggaggctgetggagtcttaatcgtcgaacggcaggcgtgcaaacttggegtaatcatggtcatagetgtt
actcattcttetgttaacagggtectggeaggaggctgctgggagtcttaacatecgggtttttoggggageteggagectacatctgtcaccattgtec

tcctgtgtgazattgttatccgetoacaattccacacaacatacgagecggaageataaagtgtaaagectgggatgcctaatgagtgagetaacteaca
tcaaagtcctcaaattccaagtcggatccctetactggatggaccetggtigtetgagagaaaaaaaggaggtggaaaaaacgagectattctggtggta

ttaattgcgttgcgctoactgocogotttccagtcgggaaacctgtogtgccagetgcattaatgaatcggccaacgcgeggggagaggeggttgega
QgCQCAatggagcgctggataatactgtctcteCttgagagatactggatctatcatctggacgtagtatgcageagagagataatctcgetgagttctgag

TtgggegCtcitccgettcctogetoactgactegetgcgetcggtegtteggctgcggcgageggtatcagetcactcaaaggceggtaatacggttate
gtaaattgaggtgctotctggatcctgctcgatcataacgtgataaagaaaatgaggatagactcacgcagoctogtgccaggaccttgataacagaaga

tgagrtagccagcaggctgtccacgticatgaaacattccaagcataagcaagtactcagcagcaaaaaacggcatggaacaaatcgtcagrgaaaggrgc

agactcg

K420
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