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1) CK2(casein kinase 2
CSNK2A2 H CSNKZ2B) ¢ 2+

chl g ol A gAA T (K2 @A S Jadtele fHAAN(AE EW, CSME2AI,
3]
]

e~

Hodbg o Ay] (K2 v Aol &4 AA i A (K2 dwAS dFslelE AR wd gAA e 3,
A A Felol= T ol dudtshe 4k AE F ofun-F& ulo]g 2 (AAV) HMEE AMRTo 2N, T
g TR FVIAEIE AF AEE aHoR B3 ¢ YIRS 4= 2 £JT 4 Y

ool A7) "CK2 whl e vheFsk A e EAEH, 2 B2 Fu) AERFH(al B a2)d, 2 F39
238 MEFR(BICRE FAE 9tk A7) K2 ale] Aol CSVE2AIN] &l dzstear, A7) K2 a29
5ol CSNK2A20l o3l tzst=™, 7] (K2 B9 ZASole CNEz2B tsstett. 7] CK2 @i e] aAr
RS dsstels FAAE GYs dos aRVF S+ dido] e R, ojef T (K2 dMAL MX
o Aol A2l wodwel HA 47] K2 92 (K2 al, CK2 a2 2 K2 B 5 3l

Wowgel 47] (k2 ol BuEe AAWE 12 EAEE ofldt AAR olFedl A9 4 Qi 4] (K2 a
2 BMEe AIWE 22 EAHE ol NGR oFolx AU & glom, 47 (k2 B Bude Ndus
0.2 EAFE oflit N ol Foldl Y F glovt, old] A@uE e ok,

2 J A2 st o] e ofmngto]l A%k, A, Q] B o5 ¥l wel S8 e
Aol Al GolstA WEed ¢ vk, wEbA, IS 1 WA 3e2 FAEE obeAl Addt w2 dede %
T ouud £ ZYfeels, dE 59 54l 80% o1, 90% ol Ei 95% o4l A$E 1 4 Ei
fraztel BE FES gARNE W 2w dEe E3F fREAY FHE Vsd 54 fAs e @
ool 7] ddel] R sekET
B o] 4] dEgdreld, ok (Wild type) T ofvieal Azt fARE s UEhlr] 913 A
oRA, B Ao opviit AMdn FY|ek #e ME AEA olde FUT HMEE Ve MEs X
oleF e F MESE tom nlauste] AT FE gloy, Mol He MEE ueks] wjdste]
Fed AEg B8 T AEHR g S (bioinformatic algorithm) & ARS8l A4 = o}, 7] F
el obumit M Atole] A wWEER AP F v §83% AEstd Zae]EF2 Wisconsin

Genetics Software Package(Genetics Computer Group, Madison, W, USA)2] GAP, BESTFIT, FASTA®} TFASTA
FH AZEO ZEIA ol&rts st 7] EEoA AFdE wd dxzlES Needleman & Wunsche}
Pearson & Lipman¥} Smith & Waterman AE ¥ <u2&FE ¥33th. o2 {83 wjdo st duz|F3 4
A ZAA-L FASTP, BLAST, BLAST2, PSIBLAST®} CLUSTAL WE X3g+3l+= ¢
"l o] g AAA"E (K2 dulE e Flojylol= &4

3ol 4] | 2 AT 5 gt BAolH AR
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A= FAANA SR HAAEHE UHE, dF8 £9, §3 WH(Kohler et al., European Journal of
Immunology, 6:511-519(1976)), A =3t DNA HMH (v]=+ E3] 44,816,565 ) F= dolx] &-A glolv g HHH
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(Clackson et al, Nature, 352:624-628(1991) % Marks et al.,J. Mol. Biol., 222:58, 1-597(1991))°l <3}
AzE ¢ Adrh. A Az ozt dukAE el AL E3 (Harlow, E. et al., Using Antibodies: A Laboratory
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Manual, Cold Spring Harbor Press, New York, 1999; Zola, H., Monoclonal Antibodies: A Manual of
Techniques, CRC Press, Inc., Boca Raton, Florida, 1984; % Coligan, CURRENT PROTOCOLS IN IMMUNOLOGY,
Wiley/Greene, NY, 1991)¢l] ZZASHAl 71Al= o] Qlom, 7] FAES & FHAlAol Fx=A AT, & 5
of, mEF2Y FAE Ailste slolBglmrl AXY AxE BAVES AEFE A FZ 4ot §FAIA o]
FolAH o] BA dagh Ved Gl A ZF A dem folaA AAE = . FeERd A=
& FEolAl FARstaL, o] FEEFE FEHS £ v, $A49 s (affinity)
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7leg olgste] FdH vy FAE st d& & U
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2 oagol ] g, Hox g AR VTS B8t v 9SS 538, Fab, F(ab'), F(ab')2 ¥
Fv & X3 & 9o, oldf A= AL ofyrt.

2 oatyol A7) "fAxke] v AAA"E (K2 @HAS dadsts 92, S K2 A RN(CSNK2A1, CSNK2A2
9 CSNE2B) 9l HAF e WY AAE JASt Y] A #ES AT = ol Edolgtd BT AMSE
A, dE BW, A7) fHAb HolHom AT 4 v SEAlA LElawFEUEE 9 e T o
B o] g glon, oo AlgtEE A ofth

Boamdo]l A7) "elEldla SEluywEd QB E"d, B4 mRNAS MFd] AR A MEE FFitn e
DNA Ei= RNA 3= o] 59 FEAE ofvlstal, mRNA W] FRAQ Aol Agsto] mRNAS] TR o] ML
Al ZeS k. B oago] oEAA HES AV (K2 FAR] AR olm A ARt A 4 Q)
= DNA T RNA AgS ou|sbe, A7) mRNAY ®We), AE2 W29 ¢ (translocation), A< (maturation)
e e BE AAAd AESH J)Fdd dist 2422 84S AT 4 k. olE EW, siRNA, shRNA &
d F dar, AEHS 42 BAEE 97] AER o]R AU = o), o] AFE= AL ofYr.

FEUHHEE &5 A7 fete] shu o] 97, ¥ e =4
e 3, 343-55, 1995).
FAL IALREQAO|E, IAXEFAHE, WY IATYOE, W &4, ANFE2LZ, & FEHRolE

5] = % g RololE
(sugar moiety 2 ZPan S EE MYgd A7 2 5 v wEd 97
o= stolxad, 6-vldoluld, 5-wWEIn (53] 5-HEAEA), 5-slo| =FA YA EA(HC), =8F
A HMC, AE" A IMC, 2-oju| ol | 2-E] .98}, 2-E] Q€] 5-HE RO ak

)
)
=
il
>
[l
[T

b
I_,
i
i)
A
%0,
£
2
Au)
r-_>"-‘4 e
[

S5-sto] EFZAME -2k, 8-ofbrold, 7-dlofRlteld | N6(6-ofn| A )otdld, 2, 6-Tlotr] i FY 5o
ATk, g, B wgo] QtEAlA g LEEE Y] A~ SYuwEdeE s G4 9 AE F&
Ae FHA7IE S o) EoloEl(moiety) T AFAICIE(conjugate) 9t st oz Agd 4 v}, F
Y2HE Rololg], FP Y RololE], e, HeoHE, EoITYAHE, AWA AL, AAA, Zgo}
9, ZEe " FYE A, ofthiier ol EAN, FvE RojojE], SEidlAoldl, dHobu| -T2 B -SA|F
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IFEULHESY Az WP B Ao Jje FololA ojn # dex Jdup(w|=EF Al 5,138,045, A
5,218,1058 9 #5,459,255%.). 7] WP E A2 FEHA dE HBAAS SV Al &8 A
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wyel grels e, A4 EE ge] Fed vk B owwe] duee dojt Sws @44 %,
B4 15 WA 200 FFAOEI =Y S PAR, AAY 15 ~ 100 FFe LEkel ol 3, mitAAE 18 ~ 80 i
Sl eetolmoln], ur uEFASAE 20 - 60 FRASEmela, A WAL 22 ~ 45 FE e QEfol=
I % gvh. F wFdoEels At Ao sHA, s R oY gitel urk golsta, AAHolv,
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=m4
LPS Sug/ml
LPS - 9/
I SRE NVEE
AAV 5 + +* +*
Peptide - = +
SICK2p - . -

s

<110> Industry-Academic Cooperation Foundation, Yonsei University
AAVAA Therapeutics, Inc.

<120> Composition for regeneration of tissue

<130> PDPB194256k01

<150> KR 10-2020-0006840

<151> 2020-01-17

<160> 9

<170> KoPatentIn 3.0

<210> 1
<211> 391
<212> PRT

<213> Homo sapiens

<400> 1

Met Ser Gly Pro Val Pro Ser Arg Ala Arg Val Tyr Thr Asp Val Asn
1 5 10 15

Thr His Arg Pro Arg Glu Tyr Trp Asp Tyr Glu Ser His Val Val Glu

20 25 30
Trp Gly Asn Gln Asp Asp Tyr Gln Leu Val Arg Lys Leu Gly Arg Gly
35 40 45
Lys Tyr Ser Glu Val Phe Glu Ala Ile Asn Ile Thr Asn Asn Glu Lys
50 55 60
Val Val Val Lys Ile Leu Lys Pro Val Lys Lys Lys Lys Ile Lys Arg
65 70 75 80

Glu Ile Lys Ile Leu Glu Asn Leu Arg Gly Gly Pro Asn Ile Ile Thr

_13_



Leu Ala Asp

Phe Glu His
115
Thr Asp Tyr
130
Asp Tyr Cys
145

Asn Val Met

Gly Leu Ala

Ala Ser Arg

195

Tyr Asp Tyr
210

Met Ile Phe

225

Gln Leu Val

Tyr Ile Asp

Leu Gly Arg

275

Asn GIn His
290

Leu Arg Tyr

305

His Pro Tyr

Ile

100

Val

Asp

His

180

Tyr

Ser

Arg

Arg

Lys

260

His

Leu

Asp

Phe

85

Val

Asn

Ser

Asp

165

Phe

Phe

Leu

Lys

245

Tyr

Ser

Val

His

Tyr

325

Lys

Asn

Arg

Met

150

His

Tyr

Lys

Asp

Asn

Arg

Ser

Gln

310

Thr

Asp Pro Val
105
Thr Asp Phe
120
Phe Tyr Met
135

Gly Ile Met

Glu His Arg

His Pro Gly
185
Gly Pro Glu
200
Met Trp Ser
215

Pro Phe Phe

Lys Val Leu

Ile Glu Leu
265
Lys Arg Trp
280
Pro Glu Ala
295

Ser Arg Leu

Val Val Lys

90

Ser

Lys

Tyr

His

Lys

170

Leu

Leu

His

250

Asp

Leu

Thr

Asp

330

Arg Thr

Gln Leu

140

Arg Asp

155

Leu Arg

Glu Tyr

Leu Val

Gly Cys

220

Thr Glu

Pro Arg

Arg Phe

Asp Phe

300

Ala Arg

315

Gln Ala

95

Pro Ala Leu
110

Tyr Gln Thr

125

Leu Lys Ala

Val Lys Pro

Leu Ile Asp

175
Asn Val Arg
190
Asp Tyr Gln
205

Met Leu Ala

Asp Asn Tyr

Asp Leu Tyr
255
Phe Asn Asp
270
Val His Ser
285

Leu Asp Lys

Glu Ala Met

Arg Met Gly

335

_14_
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Leu

Leu

His

160

Trp

Val

Met

Ser

Asp

240

Asp

Leu

320

Ser
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Ser Ser Met Pro Gly Gly Ser Thr Pro Val Ser Ser Ala Asn Met Met
340 345 350
Ser Gly Ile Ser Ser Val Pro Thr Pro Ser Pro Leu Gly Pro Leu Ala
355 360 365
Gly Ser Pro Val Ile Ala Ala Ala Asn Pro Leu Gly Met Pro Val Pro

370 375 380

Ala Ala Ala Gly Ala Gln Gln

385 390
<210> 2

<211> 350

<212> PRT

<213> Homo sapiens

<400> 2

Met Pro Gly Pro Ala Ala Gly Ser Arg Ala Arg Val Tyr Ala Glu Val

1 5 10 15
Asn Ser Leu Arg Ser Arg Glu Tyr Trp Asp Tyr Glu Ala His Val Pro
20 25 30
Ser Trp Gly Asn Gln Asp Asp Tyr Gln Leu Val Arg Lys Leu Gly Arg
35 40 45

Gly Lys Tyr Ser Glu Val Phe Glu Ala Ile Asn Ile Thr Asn Asn Glu

50 55 60
Arg Val Val Val Lys Ile Leu Lys Pro Val Lys Lys Lys Lys Ile Lys
65 70 75 80
Arg Glu Val Lys Ile Leu Glu Asn Leu Arg Gly Gly Thr Asn Ile Ile
85 90 95
Lys Leu Ile Asp Thr Val Lys Asp Pro Val Ser Lys Thr Pro Ala Leu
100 105 110
Val Phe Glu Tyr Ile Asn Asn Thr Asp Phe Lys Gln Leu Tyr Gln Ile

115 120 125

Leu Thr Asp Phe Asp Ile Arg Phe Tyr Met Tyr Glu Leu Leu Lys Ala
130 135 140

Leu Asp Tyr Cys His Ser Lys Gly Ile Met His Arg Asp Val Lys Pro

_15_



145

His Asn Val

Trp Gly Leu

Val Ala Ser

195
Met Tyr Asp
210
Ser Met Ile
225

Asp Gln Leu

Gly Tyr Leu

Ile Leu Gly
275
Glu Asn Arg
290
Leu Leu Arg
305

Glu His Pro

Ala Asp Asn

<210> 3

<211> 215
<212> PRT
<213>

<400> 3

Met

180

Arg

Tyr

Phe

Val

Lys

260

His

Tyr

Tyr

Ala

340

Ile

165

Tyr

Ser

150

Asp

Phe

Phe

Leu

His Gln Gln

Tyr His Pro
185

Lys Gly Pro

200
Asp Met Trp

215

Arg Arg Glu Pro Phe

Arg
245

Lys

His

Leu

Asp

Phe

325

230

Ile

Tyr

Ser

Val

His

310

Tyr

Ala Lys Val

His Ile Asp

265

Arg Lys Arg
280

Ser Pro Glu

295

GIn Gln Arg

Pro Val Val

Val Leu Ser Ser Gly

Homo sapiens

345

Lys

170

Ser

Phe

Leu

250

Leu

Trp

Leu

Lys
330

Leu

155

Lys

Leu

Leu

His

235

Leu Arg

Glu Tyr

Leu Val

205
Gly Cys
220

Gly Gln

160
Leu Ile Asp
175
Asn Val Arg
190

Asp Tyr Gln

Met Leu Ala

Asp Asn Tyr

240

Gly Thr Glu Glu Leu Tyr

Asp

Leu

Thr

315

Pro His

Asn Phe

285
Asp Leu
300

Ala Lys

255
Phe Asn Asp

270

Ile His Ser

Leu Asp Lys

Glu Ala Met
320

Glu Gln Ser Gln Pro Cys

Thr

Ala Ala

335

Arg

350

Met Ser Ser Ser Glu Glu Val Ser Trp Ile Ser Trp Phe Cys Gly Leu

1

5

10

15

_16_
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Arg Gly

Lys Phe

Ala Leu

50
Asn Pro
65

Gly Leu

Met Leu

Tyr Cys

130
Thr Pro
145

Thr Gly

Lys Arg

His Pro

Ser Pro
210
<210>
<211>
<212>

<213>

Asn Glu Phe Phe Cys
20
Asn Leu Thr Gly Leu
35

Asp Met Ile Leu Asp

55
Asn Gln Ser Asp Leu
70
Ile His Ala Arg Tyr
85
Glu Lys Tyr Gln Gln
100
Glu Asn Gln Pro Met

115

Ala Met Val Lys Leu
135
Lys Ser Ser Arg His
150
Phe Pro His Met Leu
165
Pro Ala Asn GIn Phe
180

Glu Val Asp Glu Asp Tyr Ile Gln Asp

25 30
Asn Glu Gln Val Pro His Tyr
40 45

Leu Glu Pro Asp Glu Glu Leu

60

Ile Glu Gln Ala Ala Glu Met

Ile Leu Thr Asn Arg Gly Ile
90

Gly Asp Phe Gly Tyr Cys Pro

105 110

Leu Pro Ile Gly Leu Ser Asp

120 125

Tyr Cys Pro Lys Cys Met Asp
140
His His Thr Asp Gly Ala Tyr
155
Phe Met Val His Pro Glu Tyr
170
Val Pro Arg Leu Tyr Gly Phe

185 190

Arg

Leu

Val

Phe

Arg

175

Lys

Met Ala Tyr Gln Leu Gln Leu Gln Ala Ala Ser Asn Phe

195
Val Lys Thr Ile Arg
215
4
19
RNA

Artificial Sequence

<220><223> siCK2b

<400>

4

200 205

_17_
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Pro
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gugaagugga ugaagacua

<210> 5
<211> 12
<212> PRT

<213> Artificial Sequence
<220><223> chondrocyte binding peptide CSP-1
<400> 5

Arg Leu Asp Pro Thr Ser Tyr Leu Arg Thr Phe Trp

1 5 10
<210> 6
<211> 12
<212> PRT

<213> Artificial Sequence
<220><223> chondrocyte binding peptide CSP-2
<400> 6

His Asp Ser Gln Leu Glu Ala Leu Ile Lys Phe Met

1 5 10
<210> 7
<211> 36
<212> DNA

<213> Artificial Sequence
<220><223> chondrocyte binding peptide CSP-1
<400> 7

cgtcttgatc ctacttctta tttacgtact ttttgg

<210> 8
<211> 36
<212> DNA

<213> Artificial Sequence

<220><223> chondrocyte binding peptide CSP-2
<400> 8

catgattctc aattagaagc tttaattaaa tttatg

<210> 9

<211> 7371

_18_
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<212> DNA
<213> Artificial Sequence

<220><223> AAVS vector

<400> 9

gtgcgggect cttegetatt acgeccagetg gecgaaagggg gatgtgetge aaggcegatta 60
agttgggtaa cgccagggtt ttcccagtca cgacgttgta aaacgacggce cagtgagcgce 120
gccagegetce gttcaaacct cccgetcaaa atggagacce tgegtgetca ctegggcetta 180
aatacccagc gtgaccacat ggtgtcgcaa aatgtcgcaa aacactcacg tgacctctaa 240
tacaggactc tccctaacce tatgacgtaa ttcacgtcac gactccaccc ctccgececgce 300
tgtttaaacg cccgggetgt agttaatgat taacccgcca tgctacttat ctacgtagtt 360
tattgattaa caagcattaa aggggtcggg taaggtatcg ggttccgata ggtctggtgg 420
ttctgtattc cccggtgetg tccggggcecaa agtccacaaa ctgggggteg ttgtagttgt 480
ttgtgtactg gatctctggg ttccacctcect tggagttttc cttcttgage tcccactcca 540
tctccacggt gacctgeccg gtgetgtact gggtgatgaa getgetgacg ggcacgtecg 600
agaagctggt gatatttccg ggcacaggeg tgttcttgat gagcatcatg ggeggtgggt 660
gtttgagtcc gaatccgecc atggecggag aggggtgaaa gtgegecccece gtetcetggga 720
tcttggccca gatgggtcect tggaggtaca cgtceccctete catccacacg ctgecgggea 780
cgatttcctg gaggttgtac gtgccggtceg cgggggcagt ggtggagetce tggttgttgg 840
tggccatctg cccgecgacg ttgtacgeca cgeggttcac cggetgegte tecgetetege 900
tggtgatgag catgttgcce tcgaggtacg tggeggtggt gecegggttce geecggetgge 960
tgttgaagat catagtgttc tccagggcat aggtgttget gecctggagg ttgttggtca 1020
tgeegttegg ctgeggggge acctggtaac tcgegeccte gagetcecate ctattggteg 1080
tggcgaagge getgacactg gegeggttga cecceggagee caggttccag cectgggtte 1140
ggcccatggg ccccgggaac cagtttttgt aggtgttgge gtatctceeg gecaggttcet 1200
tgttgaactg gactccgeca gtgttatttg tgctcacgaa geggtacaag tactggtcca 1260
ccagcgggtt ggccagettg aacaggttcet gactgggage gaagetggag tggaagggea 1320
cctectcaaa gttgtaggta aactcaaagt tgttgccegt tctcagcate ttgetgggaa 1380
agtactctag gcagaagaag ctgctcctet cggtgggatt ttetgtgttg tcgeggttca 1440
gcgtcgegta accgtactge ggcagegtaa agacctgegg agggaaggcec ggcaggceatce 1500
cctecggtcee gttgecgacg acgtagggcea getggtagtce gtegtccgta aacacttgga 1560
cggtggaggt gaggttgttg gegatggtgg tggtggagte ctgcacegtg acctetttga 1620
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cttgaatgtt
tgagtctttg
cccagggggt
tgatctctcg

tgacgactct

ctccatcggce
cagctcccaa
cagcttcggce
tttttggaaa
ccaggccaaa
ccccgaagga

tgaggtaggg

cgacctcgtc
agttataacc
gtttcggteg
accaatctgg
atgcagtcat
cccatgatat

tgagattctg

tttgaattct
acgtgacgag
gacgtcgatg
ctgggggegg
accacgtgat
aagtcatgat

tggtgttcga

acgatcacgg
ttgcttecte
tcccaccaga
tttacgcacc

gtagttgcag

gaagattttg
ccagtctcgg
gctgtatcca
gtactggtgg

gtcceccatce

accttggtta
acttgaggct
gtctgacgag
gtggtcgtcet
aggttcgaga
tgtgtcgtceg

gttgtctcce

tgceectgttg
aggcagcaca
gcecegettcea
agggtgatca
ccaaatccac
gatgaatgta

acacgggaaa

gattcattct
aacatttgtt
gctgcegcaac
gtettttett
cctttgcecca
ccagacggcg

aggtcgttga

gagtcgggtc
cgagaatggc
tcaccatctt
cgtagaaggg

gcccaaacag

actctgaggg
gggctccagt
aagtaggcgt
ttgttgtagce

cacgtggaat

ttgtcgecca
ggttgggctg
gtggaaggcet
atccgctttc
acccttttct
gcgagcettcet

gcctcaagcet

acaggctctc
agaccacggg
aggcccaaaa
acaaaagaca
attgaccaga
gcacagtttc

gcactctaaa

ctcgcattgt
ttggtacctg
tgactcgcgc
ggctccacce
ccggaaaaag
ggtgagttca

gttcecgtca

tatctgggcc
tttggccgac
gtcgacacag
cacagtgtgg

ccagatggtg

accggggtct
ggctgtggaa
tggcgttgct
tgggcagcac

cgcaatgcca

atgggccgcec
ggatttgcag
tggagtcctc
cggtaggggc
tggcctgaaa
cctgaaactc

gctcegttgta

ctcgatcgag
cttgatcttg
actcgcgaag
tacctgattt
tcgcaggcag
tgatacgcct

cagtctttct

ctgcagggaa
tctgcgtagt
acccgtttgg
tttttgacgt
tctttgactt
aatttgaaca

atcacggcgc

gaggacttgc
tccacgacct
tcgttgaagg
gctatggect

ttcctettge

gaagccccag
gcggttaaag
tccgtcecgacg
ccaggttcgg

atctcccgag

acctcccgcea
ctgctgggat
ttcggtccga
cgtcttagca
gactgcecttt
ggegteegeg

cgagatgtcg

accgtttcceg
atgctgctga
accttcacca
aaatcattta
tgcaagcgtc
ttttgacgac

gtccgtgagt

acagcatcag
tgatcgaagc
gctcacttat
agaattcatg
cctgettggt
tccggtettg

acatgttggt

atttctggtc
tggcggtcat
gaaagttctc
ccgegatgtt

cgaacttttt

_20_

tagttgttga
tcaaagtacc
gagccgettt
gtggacttgg

gcattgccca

gacattgtat
ccgetgggtce
gecttettte
ccctettcaa
ccgaggtttc
tggttgtact

tgctetegeg

ggtccgagat
ttgggttttg
acttcttcca
ttgttcaaag
tggcaccttt
agaaacgggt

gaagcagata

attcatgccc
ttcegegtcet
atctgcgtca
ctccacctca
gaccttccca
caacggctgc

gttggaggtg

cacgcgcacc
cttceectee
attggtccag
ggtctteecg

cgtggcccat

1680
1740
1800
1860

1920

1980
2040
2100
2160
2220
2280

2340

2400
2460
2520
2580
2640
2700

2760

2820
2880
2940
3000
3060
3120

3180

3240
3300
3360
3420

3480

S=S0ol 10-2584136



cccagaaaga

atccgattgc

ttagtcaggce
ttggaggeceg
gaggtaatcc
gatctgatca
tgcgacacgt
gcgcttaaat

agcaagtaat

ctggtctttg
tgaatcagtt
gtggtttcca
aaaagggcct
ttctecggceca
ggcaactccce

tgctcegtcaa

gcgcegttcaa
ccagecgtgac
gacctctagg
aacttcggaa
cggggegtta
aaattgttat

ctggggtgece

ccagtcggga
cggtttgcegt
tcggetgegg
aggggataac
aaaggccgeg

tcgacgctca

cggaagecegce

tggaaatgtc

tcataatctt
cattgaagga
ccttgtccac
ccggegceatc
gcgtcagatg
actgttccat

tggggatgta

tgaccgcgaa
tttcgcgaat
cgagcacgtg
ccggggectt
cggtcagggg
attccttcte

ggtegetggg

acctcccgcet
cacatggtgt
ggtaccgagc
taggaacttc
acgatatcgg
ccgctcacaa

taatgagtga

aacctgtcgt
attgggcgcet
cgagcggtat
gcaggaaaga
ttgetggegt

agtcagaggt

atattgggga

ctccacgggc

tccegeattg
gatgtatgag
gagccacceg
agaattggga
ctgcgccacc
attagtccac

gcactcatcc

ccagtttgge
ctgactcagg
catgtggaag
actcacacgg
tgcctgcetca
ggccacccag

gaccttaatc

tcaaaatgga
cgcaaaatgt
tcgaatagat
tgatcttccg
cgegettgge
ttccacacaa

gctaactcac

gccagcetgcea
cttcegettce
cagctcactc
acatgtgagc
ttttccatag

ggcgaaacce

tcgtacccgt

tgctggcecca

tccaaggcag
geetggtect
accagctcca
ttctgattct
aaccgtttac
gcccactgga

accaccttgt

aaagtcggct
aaacgtccca
tagctctctc
cgccattcceg
atcagattca
ttcacaaagc

acaatctcgt

gaccctgegt
cgcaaaacac
cagaagttcc
ggggatccac
gtaatcatgg
catacgagcc

attaattgcg

ttaatgaatc
ctcgctcact
aaaggcggta
aaaaggccag
gctceegecece

gacaggacta

ttagttccaa

ccaggtagtc

ccttgatttg
cctggatcca
tgtacctggce
ctttgttctg
gctcegtgag
gctcaggetg

tcecegectcec

cgatcccgeg
aaaccatgga
ccttctcaaa
tcagaaagtc
gatccatgtc
tgtcagaaat

aaaaccccgg

gctcactegg
tcacgtgacc
tatactttct
tagttctaga
tcatagctgt
ggaagcataa

ttgcgctcac

ggccaacgeg
gactcgcetge
atacggttat
caaaaggcca
cctgacgage

taaagatacc
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aattttataa

gggggeggtt

ggaccgcegag
ctgcttctec
tgaagttttt
ctcectgegtce
attcaaacag
ggttttggeg

ggcgcecattt

gtaaattctc
tttcacccceg
ttgcacaaag
gcgctgcage
agaatctggc
gccgggeaga

cgtggcggct

gcttaaatac
tctaatacag
agagaatagg
gcggeeggcg
ttectgtgtg
agtgtaaagc

tgceegettt

Cggggagagy
gcteggtegt
ccacagaatc
ggaaccgtaa
atcacaaaaa

aggcgtttcec

3540

3600

3660
3720
3780
3840
3900
3960

4020

4080
4140
4200
4260
4320
4380

4440

4500
4560
4620
4680
4740
4800

4860

4920
4980
5040
5100
5160

5220
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ccctggaagce

cgectttete
ttcggtgtag
ccgetgegec
gccactggcea
agagttcttg
cgctetgcetg

aaccaccgct

aggatctcaa
ctcacgttaa
aaattaaaaa
ttaccaatgc
agttgcctga
cagtgctgca

ccagccagee

gtctattaat
cgttgttgcec
cagctccggt
ggttagctcce
catggttatg
tgtgactggt

ctcttgcececg

catcattgga
cagttcgatg
cgtttctggg
acggaaatgt
ttattgtctc
tccgegceaca

ggcgggtgtg

tceectegtge

ccttcgggaa
gtcgtteget
ttatccggta
gcagccactg
aagtggtggce
aagccagtta

ggtageggtg

gaagatcctt
gggattttgg
tgaagtttta
ttaatcagtg
ctceceegteg
atgataccgc

g8aagggccyg

tgttgeeggg
attgctacag
tcccaacgat
ttcggtcectce
gcagcactgc
gagtactcaa

gcgtcaatac

aaacgttctt
taacccactc
tgagcaaaaa
tgaatactca
atgagcggat
tttcceegaa

gtggttacgce

gctcecteetgt

gegtggeget
ccaagctggg
actatcgtct
gtaacaggat
ctaactacgg
ccttcggaaa

gtttttttgt

tgatcttttc
tcatgagatt
aatcaatcta
aggcacctat
tgtagataac
gagacccacg

agcgcagaag

aagctagagt
gcatcgtggt
caaggcgagt
cgatcgttgt
ataattctct
ccaagtcatt

gggataatac

Cggggcgaaa
gtgcacccaa
caggaaggca
tactcttcect
acatatttga
aagtgccacc

gcagcgtgac

tccgaccctg

ttctcatagce
ctgtgtgcac
tgagtccaac
tagcagagcg
ctacactaga
aagagttggt

ttgcaagcag

tacggggtct
atcaaaaagg
aagtatatat
ctcagcgatc
tacgatacgg
ctcaccggct

tggtcctgcea

aagtagttcg
gtcacgctcg
tacatgatcc
cagaagtaag
tactgtcatg
ctgagaatag

cgcgccacat

actctcaagg
ctgatcttca
aaatgccgca
ttttcaatat
atgtatttag
tgacgcgcecc

cgctacactt

ccgcttaccg

tcacgctgta
gaaccceccg
ccggtaagac
aggtatgtag
agaacagtat
agctcttgat

cagattacgc

gacgctcagt
atcttcacct
gagtaaactt
tgtctatttc
gagggcttac
ccagatttat

actttatccg

ccagttaata
tcgtttggta
cccatgttgt
ttggccgcag
ccatccgtaa
tgtatgcggce

agcagaactt

atcttaccgc
gcatctttta
aaaaagggaa
tattgaagca
aaaaataaac
tgtagcggcg

gccagcegcecce
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gatacctgtc

ggtatctcag
ttcagcccga
acgacttatc
gcggtgctac
ttggtatctg
ccggcaaaca

gcagaaaaaa

ggaacgaaaa
agatcctttt
ggtctgacag
gttcatccat
catctggccc
cagcaataaa

cctccatcca

gtttgcgcaa
tggcttcatt
gcaaaaaagc
tgttatcact
gatgctttte
gaccgagttg

taaaagtgct

tgttgagatc
ctttcaccag
taagggcgac
tttatcaggg
aaataggggt
cattaagcgc

tagcgccecgce

5280

5340
5400
5460
5520
5580
5640

5700

5760
5820
5880
5940
6000
6060

6120

6180
6240
6300
6360
6420
6480

6540

6600
6660
6720
6780
6840
6900

6960
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tcettteget
aaatcggggg
acttgattag
tttgacgttg
aaccctatct
ttaaaaaaat

tacaatttcc

ttctteectt
ctcectttag
ggtgatggtt
gagtccacgt
cggtctattc
gagctgattt

attcgccatt

cctttetege
ggttccgatt
cacgtagtgg
tcttaatagt
ttttgattta
aacaaaaatt

caggctgcegce

cacgttcgece ggcettteecce gtcaagetcet
tagtgcttta cggcacctcg accccaaaaa
gccatcgecce tgatagacgg tttttcgecc
ggactcttgt tccaaactgg aacaacactc
taagggattt tgccgatttc ggectattgg
taacgcgaat tttaacaaaa tattaacgct

aactgttggg aagggcgatc g
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7020
7080
7140
7200
7260
7320

7371
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