CAP

The (+) genomic RNA contains two open reading frames (ORFs).

Upon infection, the RNA is released, the 5° ORF is translated, and the protein product
self-cleaved into four subunits, non-structural proteins 1-4 (nsP1-4). These combine to
form the replicase. Intramolecular cleavage is performed by nsP2.
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Next, the replicase binds the 3’end of the (+) strand RNA and synthesizes a complementary (-)
strand full length RNA.

The reverse reaction [(-) strand as template (+) strand as product] is also catalyzed by the
replicase, resulting in massive amplification of the full length (+) and (-) strand RNAs.
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Once the (-) strand is available, the replicase binds to a Replicase
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Capsid: forms the nucleocapsid around the (+) RNA cleavage

genome. Is also a protease that cleaves the capsid from the
remainder of the original polypeptide.

E1, E2, E3: Once capsid is removed, rest of polypeptide is @
transported to ER. Signal peptidase cleaves it into p62

(E3-E2 fusion), 6K, and E1. p62 and E1 heterodimerize
(via E3 domain). At post-Golgi stage of transport, p62 is
cleaved to E3 + E2. Three E1-E2 dimers form the spikes
on the virus surface. E3 remains associated.

6K: Present in submolar quantities. Important for virus
release.

The capsid binds the (+) RNA packaging signal to form
the nucleocapsid. Nucleocapsids diffuse to the cell
surface. Glycoproteins reach cell surface through Golgi.
Nucleocapsid and glycoproteins fuse and bud to
complete virus life cycle.
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To make virus, the replicon and helper plasmids are cotransfected (1:1 molar ration) into a cell
line (originally BHK cells were used, which have to be electroporated, but now we transfect 293
cells by the simple calcium phosphate method, which works well).
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p62 (E3/E2) remains uncleaved due to three amino acid changes. To activate virus, p62 must be
cleaved by chymotrypsin treatment. Upon infection, replicon RNA will be amplified and translated as
depicted above, producing enough protein for you and your family to live on for years.



pSCAl
(11489bp)

This is the original vector we published in 1998 (LINK to pubmed).
The cloning site sucks, but you can easily throw in an oligo to add sites.

Full sequence of pSCAL1 is here (LINK to ascll - PDF).

Subgenomic
promoter ASP
CIVIVI nsP1-4
SV40

CMV promoter............. 10882-11371 term
NSP1-4.......cccooeiiiiinn 1-7378
Subgenomic promoter...... 7350-7373
Cloning sites................. 7399-7408
3x STOP codons............ 7409-7419 I I *
ASP region................... 7417-7926 GGATCCCGGGTIAATTAATITGA
3UTROFSFV............... 7927-8190 I—
Aggeeenrenniiiiaiieneee 8191-8260 BamHI
SV40 termination signal... 8265-8506

*Drawing is to scale, although full length nsP1-4 region is not shown. Unique cloning sites are indicated.
* AsP is the non-functional structural protein ORF containing a large deletion.

Total length of nsP region is 7381 nucleotides. ORF starts at 86, ends at UAA at 7379-7381. ORF codes
for 2431aa long polypeptide. Individual nsPs are generated by nsP2-mediated processing.

nsP1: 86-1696 (737aa)
nsP2: 1697-4090 (798aa)
nsP3: 4091-5536 (482aa)
nsP4:; 5537-7378 (614aa)

Positions of nsPs are identical in the pPSHAME vectors.



PSHAME1
(12433bp)

pSHAME?2 ( PLACE LINK HERE) is identical, but with 2 extra cloning sites between Bam and
Cla (Blpl and BssHII)

Full sequence of pPSHAMEL is here (LINK).

When cloning in the pPSHAME series, YOU MUST INSERT YOUR cDNA SO THAT IT IS IN
FRAME WITH THE UPSTREAM CAPSID-FLAG-10xHIS TAG. Ribosomes use the capsid
AUG to start translating the subgenomic RNA, so if your cDNA is not placed in frame, your
protein will not be made. The Capsid sequence contains a translation enhancer (up to 8-10 fold
higher expression, 4-fold in our experience with pPSHAME-lacZ). Immediately after translation,
the Capsid self-cleaves, leaving behind your tagged protein.

1kb FLAG| EK |10xHis| Thrombin
tag | site | tag site
Subgenomic
CMV nsP1-4 promoter AP Aeg
Capsid
3’UTR
SV40
CMV promoter............. 11862-12315 term.
NSPL1-4......ccooviiiiinnn, 1-7378
Subgenomic promoter...... 7350-7373
Capsid...... 7420-8220
FLAGtag......ocovvveienennnns 8227-8250
Enterc_nkinase site(cuts 8251) 8235-8250 BamHI
10xHistag......cocvvvvnennnn. 8251-8280
Thro_mbln_SIte (CUtS 8302) 8290-8307 GGA TCC CGCT AAG AGC GCT TCC
Cloning sites.................. 8308-8352
3x STOP codons............. 8353-8363 Smal
ASP 1€QION.vve v 8361-8870 % | Avrll - Xmal _  3xSTOP
J’'UTRof SFV............... 8871-9134
A 9135-9203 AAT CGA TGC ATC CTA GGG CCC GGG [TAATTAANTTGAH
SRR TR | | | |
SV40 termination signal... 9209-9450 Nsil Apal

sDrawing is to scale, although full length nsP1-4 region is not shown. Unique cloning sites are
indicated.

*The FLAG tag can be cleaved with EK, and both FLAG &10xHis tags can be cleaved off using
thrombin.

*The pSHAME cloning sequence is shown in triplets, corresponding to the reading frame

* AsP is the non-functional structural protein ORF containing a large deletion. Nucleotides 7421-
7783 of the SFV genome are repeated twice in pPSHAME, once in the Capsid segment (0.SHAME
7421-7783) and again at the start of the AsP segment (pSHAME 8366-8728).



PSMART2a
(12433 bp)
pSMARTL is identical, but lacks cloning sites between Bam and Cla (Blpl and BssHII)

Full sequence of pPSMART2a is here (LINK).

When cloning in the pSMART series, YOU MUST INSERT YOUR cDNA SO THAT IT IS IN
FRAME WITH THE UPSTREAM CAPSID-FLAG-10xHIS TAG. Ribosomes use the capsid
AUG to start translating the subgenomic RNA, so if your cDNA is not placed in frame, your
protein will not be made. The Capsid sequence contains a translation enhancer (up to 8-10 fold
higher expression, 4-fold in our experience with pPSMART-lacZ). Immediately after translation,
the Capsid self-cleaves, leaving behind your tagged protein.

FLAG | EK [10xHis| Thrombin

tag |site | tag site
1kb
Subgenomic
CMV nsP1-4 promoter AP Aeo
Capsid
3’UTR
SVv40
CMV promoter............. 11862-12315 term.
NSP1-4......ccoovviiiinnnn, 1-7378
Subgenomic promoter...... 7350-7373
Capsid...... 7420-8220
FLAGtag......covvvenevennnn. 8227-8250 BamHlI BssHII
Enterokinase site(cuts 8251) 8235-8250 —— ]
10xHis tag .................... 8251-8280 GGA TCC CGCT AAG CGC GCT TCC
Thrombin site (cuts 8302) 8290-8307 L |
Cloning sites.................. 8308-8352 Blpl
3x STOP codons............. 8353-8363 Smal
ASP 1€QiON....eeeee e 8361-8870 Clal l Avrll o Xmal | __3xSTOP
1
J'UTROof SFV............... 8871-9134
A 9135-9203 AAT CGA TGC ATC CTA GGG CCC GGG [TAATITAATITGA
. | | | |
SV40 termination signal... 9209-9450

Nsil Apal

sDrawing is to scale, although full length nsP1-4 region is not shown. Unique cloning sites are
indicated.

*The FLAG tag can be cleaved with EK, and both FLAG &10xHis tags can be cleaved off using
thrombin.

*The pSMART cloning sequence is shown in triplets, corresponding to the reading frame

* AsP is the non-functional structural protein ORF containing a large deletion. Nucleotides 7421-
7783 of the SFV genome are repeated twice in pPSMART, once in the Capsid segment ((SMART
7421-7783) and again at the start of the AsP segment (pSMART 8361-8723).



PSMART2b
(12438 bp)

pSMART?2a and 2b are the same, except for the reading frame of the cloning site.

Full sequence of pPSMART?2b is here (LINK).

When cloning in the pSMART series, YOU MUST INSERT YOUR cDNA SO THAT IT IS IN
FRAME WITH THE UPSTREAM CAPSID-FLAG-10xHIS TAG. Ribosomes use the capsid
AUG to start translating the subgenomic RNA, so if your cDNA is not placed in frame, your
protein will not be made. The Capsid sequence contains a translation enhancer (up to 8-10 fold
higher expression, 4-fold in our experience with pPSMART-lacZ). Immediately after translation,
the Capsid self-cleaves, leaving behind your tagged protein.

1kb FLAG | EK [10xHis|Thrombin
tag | site | tag site
Subgenomic
CMV nsP1-4 promoter AP Aeg
Capsid
3J’UTR
SV40
CMV promoter............. 11862-12315 term.
NSP1-4......ccoiiiiiiinnn 1-7378
Subgenomic promoter...... 7350-7373
Capsid...... 7420-8220
FLAGtag......covveveennnn. 8227-8250 BamHI BssHII
Enterokinase site(cuts 8251) 8235-8250 ] 1
1OXH|S tag. .................... 8251'8280 TCG GAT CCG CTA AGC GCG CTT CGA
Thrombin site (cuts 8302)  8290-8307 l ]
Cloning sites.................. 8313-8357 Bipl
3x STOP codons............ 8358-8368 Clal ] Smal
ASP 1€giON.....vieee. 8366-8875 a vr Xmal 3x STOP
3'UTROFSFV.............. 8876-9139 ' ' ! P ‘
A 9140-9208 ATC GAT GCA TCC|TAG|GGC CCG GGET AANTITAATITGA
GOttt | I 1 I

SV40 termination signal...  9214-9455

Nsil / Apal

**Changed frame introduces earlier stop**

*Drawing is to scale, although full length nsP1-4 region is not shown. Unique cloning sites are
indicated.

*The FLAG tag can be cleaved with EK, and both FLAG &10xHis tags can be cleaved off using
thrombin.

*The pSMART cloning sequence is shown in triplets, corresponding to the reading frame

* AsP is the non-functional structural protein ORF containing a large deletion. Nucleotides 7421-
7783 of the SFV genome are repeated twice in pPSMART, once in the Capsid segment (b(MART
7421-7783) and again at the start of the AsP segment ()SMART 8361-8723).



PSCAhelper

EcoRI1(8645)

Hind111(8639)

Sph1(8005)
CMV nsPl\Af"

PSCA-Helper
(8650bp)

_ECcoRI1(1297)

For complete sequence of pSCAhelper go here (LINK)

Position of sPs:

Capsid: 1329-2129 (267aa)
E3 (1st part of p62): 2130-2327
E2 (2nd part of p62): 2328-3593 (422aa)
6K: 3594-3773 (60aa)
E1l: 3774-5087 (438aa)



; ### from DNA Strider Wdnesday, August 19, 1998 6: 35: 27 PM
; DNA sequence pSCAHel per 8650 b.p. conpl ete sequence

ATGCECCGATGT GTGACATACACGACGCCCAAAAGATTTTGT TCCAGCT CCTGCCACCT CCGCTACGCGAGAGATTAACCAC
CCACGATGGECCGCCAAAGT GCATGT TGATAT TGAGGCT GACAGCCCATTCATCAAGT CTTTGCAGAAGECATTTCCGT CG
TTCGAGGTGGAGT CATTGCAGGT CACACCAAAT GACCAT GCAAAT GCCAGAGCATTTTCGCACCTGGCTACCAAATTGAT
CGAGCAGGAGACTGACAAAGACACACT CATCTTGGATAT CGECAGT GCGCCT TCCAGGAGAATGATGT CTACATGAAACG
AGATGT CAAAGT CACT CCAGGGACGAAACACACAGAGGAAAGACCCAAAGT CCAGGT AAT TCAAGCAGCGGAGCCATTGG
CGACCGCTTACCTGT GCGGCATCCACAGEGAAT TAGT AAGGAGACT AAATCCTGT GT TACGCCCTAACGT GCACACAT TG
TTTGATATGI CGGCCGAAGACT TTGACGCGAT CATCGCCT CTCACT TCCACCCAGGAGACCCGEGT TCTAGAGACGGACAT
TGCATCATTCGACAAAAGCCAGGACGACT CCTTGECTCTTACAGGT TTAATGATCCTCGAAGAT CTAGEEGT GGATCAGT
ACCTGCCTGGACT TGAT CGAGGCAGCCT TTGEEGAAATATCCAGCT GTCACCT ACCAACT GGCACGCGECT TCAAGT TCGGA
CCTATGATGAAATCGECCATGITTCTGACTTTGT TTATTAACACTGT TTTGAACAT CACCATAGCAAGCAGEGTACTGEA
GCAGAGACTCACTGACT CCGCCTGI GCGECCT TCAT CGECGACGACAACAT CGT TCACGGAGT GATCTCCGACAAGCTGA
TGCCEGAGAGGT GCGCGT CGTGEGT CAACAT GGAGGT GAAGAT CAT TGACGCT GT CATGEGECGAAAAACCCCCATATTTT
TGTGEEEEATTCATAGTI TTTTGACAGCGT CACACAGACCGCCTGCCGT GTTTCAGACCCACT TAAGCGCCTGT TCAAGT T
GGGTAAGCCGCT AACAGCCT GAAGACAAGCAGGACGAAGACAGECGACGAGCACT GAGT GACGAGGT TAGCAAGT GGI TCC
GGACAGCCT TGEEEECCGAACT GGAGGT GECACTAACAT CTAGGT AT GAGGT AGAGGGECTGCAAAAGTATCCTCATAGCC
ATGGECCACCT TGECGAGCGACATTAAGECGT TTAAGAAAT TGAGAGGACCTGT TATACACCT CTACGECGGT CCTAGAT T
GGTGCCGT TAATACACAGAAT TCTGATTATAGCGCACTATTATAGCACCATGAAT TACATCCCTACGCAAACGT TTTACGG
CCECCAEGET GECECCCECECCCEECEECCCET CCT TGECCET TECAGECCACT CCEGTGECTCCCGT CGTCCCCGACTTCC
AGGCCCAGCAGAT GCAGCAACT CATCAGCGCCGT AAAT GCGCTGACAAT GAGACAGAACCCAAT TGCTCCTGCTAGECCT
CCCAAACCAAAGAAGAAGAAGACAACCAAACCAAAGCCGAAAACGCAGCCCAAGAAGAT CAACGCGAAAAACGCAGCAGCA
AAAGAAGAAAGACAAGCAAGCCGACAAGAAGAAGAAGAAACCCGGAAAAAGAGAAAGAAT GTCCATGAAGAT TGAAAAT G
ACTGTATCTTCGAAGT CAAACACGAAGGAAAGGT CACT GGGT ACGCCT GCCT GGT GEECGACAAAGT CATGAAACCTGCC
CACGT GAAAGGAGT CATCGACAACGCGGACCT GGCAAAGCTAGCT TTCAAGAAAT CGAGCAAGTATGACCTTGAGT GTGC
CCAGATACCAGI TCACATGAGGT CGGATGCCT CAAAGT ACACGCAT GAGAAGCCCGAGGGACACTATAACT GGCACCACG
GGGECTGT TCAGT ACAGCGGAGGTAGGT TCACT AT ACCGACAGGAGCGEEECAAACCCEGAGACAGT GGCCGEECCCATCTTT
GACAACAAGGEGAGGGTAGT CGCTAT CGT CCT GEECEEEECCAACGAGEECT CACGCACAGCACT GTCGGT GGTCACCT G
GAACAAAGATAT GGT GACT AGAGT GACCCCCGAGEEGET CCGAAGAGT GGT CCECCCCECTGATTACTGCCATGTGTGTCC
TTGCCAATGCTACCT TCCCGT GCTTCCAGCCCCCGT GT GTACCT TGCTGCTAT GAAAACAACGCAGAGGECCACACTACGG
ATCCTCGAGGATAACGT GGAT AGGCCAGEGTACT ACGACCT CCTTCAGGECAGCCT TGACGT GCCGAAACGGAACAT CCCA
CCAATTGAGCGT GTCGCAACACT TCAACGT GTATAAGGCTACACGCCCT TACAT CGCGT ACT GCGCCGACT GCGGAGCAG
GGCACTCGT GT CATAGCCCCGT AGCAAT TGAAGCGGT CAGGT CCGAAGCTACCGACGEGATCCTGAAGATTCAGI TCTCG
GCACAAATTGGCATAGATAAGAGT GACAAT CATGACT ACACGAAGATAAGGT ACGCAGACGEECACGCCATTGAGAATGC
CGTCCGGTCATCTTTGAAGGT AGCCACCT CCGGAGACT GTTTCGT CCATGECACAATGCGACAT TTCATACT GECAAAGT
GCCCACCGEGT GAAT TCCTGCAGGT CTCGAT CCAGGACACCAGAAACGCGEGT CCGT GCCTGCAGAATACAATATCATCAT
GACCCTCAACCGGT GEGTAGAGAAAAAT TTACAAT TAGACCACACT ATGGAAAAGAGAT CCCTTGCACCACT TATCAACA
GACCACAGCGAAGACCGT GGAGGAAAT CGACAT GCAT AT GCCGCCAGAT ACGCCGEGACAGGACGT TGCTATCACAGCAAT
CTGGECAATGTAAAGAT CACAGT CGGAGGAAAGAAGGT GAAATACAACT GCACCT GT GGAACCGGAAACGT TGECACTACT
AATTCGCGACATGACGATCAACACGT GT CTAAT AGAGCAGT GCCACGT CTCAGT GACGGACCATAAGAAAT GGCAGI TCAA
CTCACCTTTCGT CCCGAGAGCCGACGAACCGECTAGAAAAGGECAAAGT CCATAT CCCAT TCCCGT TGGACAACATCACAT
GCAGAGT TCCAAT GGCGCCGECGAACCAACCGT CATCCACGGECAAAAGAGAAGT GACACT GCACCT TCACCCAGATCATCCC
ACCCTCTTTTCCTACCGCACACT GEGT GAGGACCCGCAGT AT CACGAGGAAT GEGT GACAGCGECGGT GGAACGGACCAT
ACCCGT ACCAGT GGACGGEGAT GGAGT ACCACT GCGGAAACAACGACCCAGT GAGCCTTTGGTCTCAACT CACCACTGAAG
GGAAACCGCACGECT GECCCCATCAGATCGTACAGTACTACTATGEECT TTACCCGECCECTACAGT ATCCECGGTCGTC
GCCGATGAGCT TACTGECGT TGATATCGAT CT TCGCGT CGTGCTACAT GCT GGT TGCGECCCGCAGTAAGT GCTTGACCCC
TTATGCTTTAACACCAGGAGCT GCAGT TCCGT GRACGCT GEEGATACT CTGCT GCGCCCCGCEEECECACCCACCTAGT G
TGECAGAGACTATGECCTACT TGT GGGACCAAAACCAAGCGT TGT TCTGGT TGGAGT TTGCEECCCCTGT TGCCTGCATC
CTCATCATCACGTATTGCCTCAGAAACGTCCTGTGT TCCTGTAAGAGCCTTTCTTTTTTAGT GCTACT GAGCCTCEEEEC
AACCGCCCAGAGCT TACGAACAT TCGACAGT AAT GCCGAACGT GGT GEEGT TCCCGTAT AAGECT CACAT TGAAAGGCCAG
GATATAGCCCCCTCACTTTGCAGATGCAGGT TGT TGAAACCAGCCT CGAACCAACCCTTAATTTGGAATACATAACCTGT
GAGTACAAGACGGT CGT CCCGT CACCGT ACGT GAAGT GCTGCGECGCCT CAGAGT GCTCCACTAAAGAGAAGCCTGACTA
CcC

AATGCAAGGTTTACACAGGCGT GTACCCGT TCATGT GECGAGEEECATAT TGCT TCTGCGACT CAGAAAACACGCAAC

T

CAGCGAGGECGTACGT CGATCGAT CGGACGT ATGCAGGECATGATCACGCAT CTGCT TACAAAGCCCATACAGCATCECTG
AAGGCCAAAGT GAGGEGT TATGTACGECAACGT AAACCAGACT GTGGATGT TTACGT GAACGGAGACCAT GCCGT CACGAT
AGGGEEGTACTCAGT TCATATTCGEECCGECT G CATCGECCT GGACCCCGT TCGACAACAAGATAGT CGTGTACAAAGACG




AAGT GT TCAATCAGGACT TCCCGCCGTACGGAT CT GGECAACCAGGEGECGCT TCGECGACAT CCAAAGCAGAACAGT GGAG
AGTAACGACCT GT ACCCGAACACGECACT GAAGCT GGCACGCCCT TCACCCGECATGGT CCATGTACCGTACACACAGAC
ACCTTCAGGGTTCAAATATTGGCT AAAGCGAAAAAGGCGACAGCCCTAAATACGAAGCCTCCTTTTGGCTGCCAAATCAAAA
CGAACCCTGT CAGGGCCATGAACT GCGCCGT GEGAAACAT CCCTGT CTCCATGAAT TTGCCTGACAGCGCCT TTACCCGC
ATTGT CGAGGCCCCGACCATCATTGACCTGACT TGCACAGT GGCTACCTGTACGCACT CCTCGGAT TTCGECGECGICTT
GACACT GACGTACAAGACCAACAAGAACGEEEGACT GCTCTGTACACT CGCACT CTAACGT AGCTACT CTACAGGAGGCCA
CAGCAAAAGT GAAGACAGCAGGT AAGGT GACCTTACACT TCTCCACGGECAAGCCCATCACCTTCTTTTGT GGTGTCGCTA
TGCAGT GCTAGEECCACCTGI TCAGCGT CGT GT GAGCCCCCGAAAGACCACAT AGT CCCATATGCGGCTAGCCACAGT AA
CGTAGT GI TTCCAGACAT GT CCGGCACCGCACTATCATGGGT GCAGAAAAT CTCGGGT GGT CTGEGEECCT TCCCAATCG
GCCCTATCCTGGTCCTGGT TGT GGTCACT TGCAT TGEECT CCGCAGATAAGT TAGGGT AGGCAATGGCATTGATATACGCA
AGAAAATTGAAAACAGAAAAAGT TAGGGT AAGCAAT GGCATATAACCATAACT GTATAACT TGT AACAAAGCGCAACAAG
ACCTGCGCAATTGGECCCCGT GGTCCGCCT CACGGAAACT CGEEGCAACT CATATTGACACAT TAATTGCCAATAATTGGA
AGCTTACATAACCT TAATTCGACGAATAATTCGATTTTTATTTTATTTTGCAATTGGT TTTTAATATTTCCAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAACT AGT gat cat aat cagcc
ataccacatttgtagaggttttacttgctttaaaaaacctcccacacctccccct gaacct gaaacat aaaat gaat gca
attgttgttgttaacttgtttattgcagcttat aat ggttacaaat aaagcaat agcat cacaaattt cacaaat aaagc
atttttttcactgcattctagttgtggtttgtccaaactcatcaatgtatcttatcatgtctggaTCTAGITCTGCATTAA
TGAAT CGECCAACGCECGEEGAGAGCGCAGT TTGCGTATTAEECECTCT TCCGCTTCCTCGCTCACTGACTCGCTGCCGCTC
GGTCGT TCAECT GCGECGAGCGGTAT CAGCT CACT CAAAGGECGGTAATACGGT TATCCACAGAAT CAGEGCGATAACGCAG
GAAAGAACAT GT GAGCAAAAGGCCCAGCCAAAAGGECCAGGAACCGT AAAAAGGCCCCGT TGCTGECGTI TTTTCCATAGSCTC
CGCCCCCCT GACGAGCAT CACAAAAAT CGACGCT CAAGT CAGAGGT GGCGAAACCCGACAGGACTATAAAGATACCAGEC
GITTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGT TCCGACCCT GCCGCTTACCGGATACCTGTICCECCTTTCTCCCTT
CCGGAAGCGT GECCCT TTCTCAATGCTCGCGCTGTAGGTATCTCAGT TCGGT GTAGGT CGT TCGCT CCAAGCT GGECTGT
GTI' GCACGAACCCCCCGT TCAGCCCGACCGCTGCCCCTTATCCGGTAACTATCGT CT TGAGT CCAACCCGGTAAGACACCGA
CTTATCGCCACT GGCAGCAGCCACT GGTAACAGGAT TAGCAGAGCGAGGT ATGT AGGCGGT GCTACAGAGT TCTTGAAGT
GGTGECCTAACTACGECTACACTAGAAGGACAGT AT TTGGTATCTGCGCT CTGCTGAAGCCAGT TACCT TCGGAAAAAGA
GITGGTAGCTCT TGATCCGGCAAACAAACCACCCCTGGTAGCGGTGGT TTTTTTGI TTGCAAGCAGCAGAT TACGCGCAG
AAAAAAAGCGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGEGe at TCTGACGCT CAGT GGAACGAAAACTCACGT TAAG
GGATTTTGGT CATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGT TTTAAATCAATCTAA
AGTATATATGAGT AAACT TGGT CTGACAGT TACCAATGCTTAAT CAGT GAGCCACCTATCTCAGCGATCTGICTATTTCG
TTCATCCATAGT TGCCTGACT CCCCGT CGT GTAGATAACT ACGAT ACGGGAGGGCT TACCATCTGGCCCCAGT GCTGCAA
TGATACCGCGAGACCCACGCT CACCGGCT CCAGAT TTATCAGCAAT AAACCAGCCAGCCGEGAAGGECCGAGCCCAGAAGT
GGTCCTGCAACT TTATCCGCCTCCATCCAGT CTATTAAT TGT TGCCGGGAAGCTAGAGT AAGTAGT TCGCCAGI TAATAG
TTTGCGCAACGT TGT TGCCATTGCTACAGGCATCGTGGTGTCACCCTCGTCGT TTGGTATGECTTCATTCAGCTCCGGT T
CCCAACGATCAAGCCGAGT TACATGATCCCCCATGI TGTGCAAAAAAGCGGT TAGCTCCT TCGGTCCTCCGATCGTI TGTC
AGAAGT AAGT TGGCCCCAGT GT TATCACTCATGGT TATGCCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAG
ATGCTTTTCTGI GACTGGTGAGTACT CAACCAAGT CATTCTGAGAATAGT GT ATGCGGECGACCGAGT TGCTCTTGCCCGG
CGTCAATACGGGATAATACCGCGCCACATAGCAGAACT TTAAAAGT GCTCATCATTGGAAAACGT TCT TCGGEGGCGAAAA
CTCTCAAGGATCTTACCCCTGI TGAGAT CCAGT TCGAT GTAACCCACT CGTGCACCCAACTGATCTTCAGCATCTTTTAC
TTTCACCAGCGT TTCT GGGT GAGCAAAAACAGGAAGGCCAAAAT GCCGCAAAAAAGGEGAATAAGGECCGACACGGAAATGT T
GAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCAT TTATCAGGGT TATTGTCTCATGAGCGGATACATATTTGAA
TGTATTTAGAAAAATAAACAAAT AGGEGT TCCCCGCACAT TTCCCCGAAAAGT GCCACCT GACGT CTAAGAAACCATTAT
TATCATGACAT TAACCTATAAAAAT AGECGT AT CACGAGGECCCTTTCGT CTCGCGCGT TTCGGT GATGACGGT GAAAACC
TCTGACACATGCAGCT CCCGGAGACGGT CACACGCT TCTGT CT AAGCGGAT GCCGEGAGCAGACAAGCCCGT CAGEECGLG
TCAGCGGGT GI TGGECAEEGT GT CEGEEECT GGECT TAACT ATGCGGECAT CAGAGCAGAT TGTACT GAGAGT GCACCATATCGA
CCCTCTCCCTTATGCGACT CCTGCAT TAGGAAGCAGCCCAGT ACTAGGT TGAGGCCGT TGAGCACCGCCGCCGCAAGGAA
TGGTGCCATGCCGTAATCAAT TACGEGGTCATTAGT TCATAGCCCATATA

TGGAGI TCCGCGI TACATAACT TACGGTAAAT

GGCCCCCCT GECT GACCGCCCAACGACCCCCGCCCATTGACGT CAATAATGACGT ATGT TCCCATAGTAACGCCAATAGG
GACTTTCCATTGACGT CAATGCGT GGAGTATT TACGGT AAACT GCCCACT TGECAGTACATCAAGT GTATCATATGCCAA
GTI'ACGCCCCCTATTGACGT CAATGACGGTAAAT GGCCCGCCT GECATTATGCCCAGTACATGACCT TATGGGACTTTCCT
ACTTGGCAGTACATCTACGTATTAGT CATCGCTATTACCATGGT GATGCGGT TTTGGECAGT ACATCAATGEGCGT GGATA
GCGGTTTGACTCACGGGEGAT TTCCAAGT CTCCACCCCAT TGACGT CAATGCCGAGT TTGT TTTGGCACCAAAAT CAACCEG
ACTTTCCAAAATGT CGT AACAACT CCGCCCCAT TGACGCAAAT CGGCGGTAGCCGT GTACGGT GGGAGGT CTATATAAGC
AGACCTCTCTGCCTAACTAGAGAACCCACTGCTTAACTGCCT TATCGAAATTAATACGACT CACTATAGGGAGACCGGAA
GCTTGAATTC

/1




; ### from DNA Strider Wdnesday, August 19, 1998 6: 34: 46 PM
; DNA sequence pSCAl1 Nnel site changed 11489 b.p. conplete sequence

ATGCECCGATGT GTGACATACACGACGCCCAAAAGATTTTGT TCCAGCT CCTGCCACCT CCGCTACGCGAGAGATTAACCAC
CCACGATGGECCGCCAAAGT GCATGT TGATAT TGAGGCT GACAGCCCATTCATCAAGT CTTTGCAGAAGECATTTCCGT CG
TTCGAGGTGGAGT CATTGCAGGT CACACCAAAT GACCAT GCAAAT GCCAGAGCATTTTCGCACCTGGCTACCAAATTGAT
CGAGCAGGAGACTGACAAAGACACACT CATCTTGGATAT CGECAGT GCGCCT TCCAGGAGAAT GATGT CTACGCACAAAT
ACCACTGCGTATGCCCTAT GCGCAGCGCAGAAGACCCCGAAAGGECT CGATAGCTACGCAAAGAAACT GGCAGCGECCTCC
GGGAAGGT CCTGGAT AGAGAGAT CCCAGGAAAAAT CACCGACCT GCAGACCGT CATGECTACGCCAGACGCTGAATCTCC
TACCTTTTGCCTGCATACAGACGT CACGT GT CGT ACGGCAGCCGAAGT GECCGTATACCAGGACGT GTATGCTGTACATG
CACCAACATCGCTGTACCAT CAGECGATGAAAGGT GT CAGAACGECGTAT TGRAT TGEGT TTGACACCACCCCGI TTATG
TTTGACGCGCTAGCAGGCGCGT ATCCAACCT ACGCCACAAACT GEGECCGACGAGCAGGT GT TACAGGCCAGGAACATAGG
ACTGTGT GCAGCATCCTTGACT GAGGGAAGACT CGGCAAACT GTCCAT TCTCCGCAAGAAGCAATTGAAACCT TGCGACA
CAGICATGITCTCGGTAGGATCTACATTGT ACACT GAGAGCAGAAAGCTACT GAGGAGCTGECACTTACCCTCCGTATTC
CACCTGAAAGGTAAACAATCCTTTACCT GTAGGT GCGATACCATCGTATCATGT GAAGGGTACGTAGT TAAGAAAATCAC
TATGT GCCCCCECCT GTACGGT AAAACGGET AGGEGT ACGCCGT GACGT AT CACGCGGAGEGAT TCCTAGT GT GCAAGACCA
CAGACACTGT CAAAGGAGAAAGAGT CTCATTCCCTGTATGCACCTACGT CCCCTCAACCATCTGTGATCAAATGACTGEC
ATACTAGCGACCGACGT CACACCCGAGGACGCACAGAAGT TGT TAGT GGGATTGAAT CAGAGGATAGT TGTGAACGGAAG
AACACAGCGAAACACT AACACGATGAAGAACTATCTGCTTCCGAT TGT GECCGT CGCAT TTAGCAAGT GGECGAGEGAAT
ACAAGGCAGACCT TGATGATGAAAAACCT CTGEGT GT CCGAGAGAGGT CACTTACT TGCTGCTGCT TGTGEGECATTTAAA
ACGAGGAAGAT GCACACCAT GTACAAGAAACCAGACACCCAGACAATAGT GAAGGTGCCTTCAGAGT TTAACTCGI TCGT
CATCCCGAGCCTATGGT CTACAGGECCT CGCAAT CCCAGT CAGATCACGCAT TAAGATGCT TTTGECCAAGAAGACCAAGC
GAGAGTTAATACCTGI TCTCGACGCGT CGT CAGCCAGGCGAT GCTGAACAAGAGGAGAAGGAGAGGT TEGGAGECCGAGCT G
ACTAGAGAAGCCTTACCACCCCT CGT CCCCAT CCCECCEECEGAGACGEGAGT CGT CGACGT CGACGT TGAAGAACTAGA
GTATCACGCAGGT GCAGGEEGET CGT GGAAACACCT CGCAGCGCGT TGAAAGT CACCGCACAGCCGAACGACGTACTACTAG
GAAATTACGTAGT TCTGT CCCCGCAGACCGT GCTCAAGAGCT CCAAGT TEECCCCCGT GCCACCCT CTAGCAGAGCAGGT G
AAAATAAT AACACAT AACGGEGAGEECCEECAEGET TACCAGGT CGACGGATAT GACGCGECAGEGT CCTACTACCATGT GGATC
GGCCATTCCGGT CCCTGAGT TTCAAGCT TTGAGCGAGAGCGCCACT ATGGT GTACAACGAAAGGCGAGT TCGT CAACAGEA
AACTATACCATATTGCCGT TCACGGACCGT CGCCTGAACACCGACGAGGAGAACT ACGAGAAAGT CAGAGCT GAAAGAACT
GACGCCGAGTACGT GT TCGACGT AGATAAAAAAT CCT GCGT CAAGAGAGAGGAAGCGT CEGGT TTGGT GT TGGT GGGAGA
GCTAACCAACCCCCCGI TCCATGAAT TCGECCTACGAAGGECT GAAGAT CAGGCCGT CAECACCATATAAGACTACAGT AG
TAGGAGT CTTTGGEEGT TCCGEGAT CAGECAAGT CTGCTAT TAT TAAGAGCCT CGT GACCAAACACGATCTGGTCACCAGC
GGCAAGAAGGAGAACT GCCAGGAAATAGT TAACGACGT GAAGAAGCACCGECGEEGAAGEEGACAAGT AGCGAAAACAGT (A
CTCCATCCTGCTAAACCEGET GTCGT CGT GCCGT GGACATCCTATAT GTGGACGAGECT TTCGCTaGCCATTCCGGTACTC
TGCTGECCCTAATTGCTCTTGT TAAACCT CGGAGCAAAGT GGT GT TAT GCGGAGACCCCAAGCAATGCGGATTCTTCAAT
ATGATGCAGCT TAAGGT GAACT TCAACCACAACATCTGCACT GAAGT ATGT CATAAAAGT ATATCCAGACGT TGCACGCG
TCCAGI CACGECCATCGT GT CTACGT TGCACT ACGGAGGECAAGAT GCGCACGACCAACCCGT GCCAACAAACCCATAATCA
TAGACACCACAGGACAGACCAAGCCCAAGCCAGGAGACATCGTGT TAACAT GCT TCCGAGGCT GEECAAAGCAGCTGCAG
TTGGACTACCGT GGACACGAAGT CATGACAGCAGCAGCAT CTCAGEGECCT CACCCGCAAAGGEEGTATACGCCGT AAGGCA
GAAGGTGAATGAAAAT CCCT TGTATGCCCCT GCGT CGGAGCACGT GAAT GTACT GCT GACGCGCACT GAGGATAGECT GG
TGTGGAAAACCCT GECCEECEAT CCCTGGAT TAAGGT CCTATCAAACAT TCCACAGGEGTAACT TTACGGCCACATTGGAA
GAATGGCAAGAAGAACACGACAAAATAAT GAAGGT GAT TGAAGGACCGGECT GCGCCT GT GGACGCGT TCCAGAACAAAGC
GAACGT GT GT TGEECGAAAAGCCT GGTGCCTGT CCTGGACACT GCCGGAAT CAGAT TGACAGCAGAGGAGT GGAGCACCA
TAATTACAGCAT TTAAGGAGGACAGAGCT TACT CTCCAGT GGTGECCT TGAATGAAATTTGCACCAAGTACTATGGAGT T
GACCTGGACAGIGECCTGT TTTCTGCCCCGAAGGT GT CCCTGT AT TACGAGAACAACCACT GGGATAACAGACCT GGT GG
AAGGATGT ATGGAT TCAAT GCCGCAACAGCT GCCAGGCT GGAAGCTAGACATACCT TCCT GAAGGGEECAGT GECATACGG
GCAAGCAGGECAGT TATCGCAGAAAGAAAAAT CCAACCCCTTTCTGI GCTGGACAATGTAATTCCTATCAACCGCAGECT G
CCGCACGCCCT GGTGECTGAGT ACAAGACGGT TAAAGGCAGT AGGEGT TGAGT GECTGGT CAATAAAGT AAGAGGGTACCA
CGT CCTCCTGGT GAGT GAGTACAACCT GECT TTGCCT CGACGCAGEGT CACT TGGT TGT CACCGCT GAAT GT CACAGECG
CCGATAGGTGCTACGACCTAAGT TTAGGACT GCCGECT GACGCCEECAGGT TCGACT TGGTCTTTGT GAACAT TCACACG
GAATTCAGAATCCACCACTACCAGCAGT GT GTCGACCACGCCATGAAGCT GCAGAT GCT TGEEEGAGAT GCGCTACGACT
GCTAAAACCCGECGECATCT TGAT GAGAGCT TACGGAT ACGCCGAT AAAAT CAGCGAAGCCGT TGTTTCCTCCTTAAGCA
GAAAGT TCTCGI CTGCAAGAGT GT TGCGCCCGGATTGT GTCACCAGCAATACAGAAGTGT TCTTGCTGI T
CTCCAACTTT

GACAACGGAAAGAGACCCTCTACGCTACACCAGATGAATACCAAGCT GAGT GCCGT GTATGCCGGAGAAGCCATGCACAC
GGCCGEEGT GTGCACCAT CCTACAGAGT TAAGAGAGCAGACAT AGCCACGT GCACAGAAGCGECTGTGGT TAACGCAGCTA
ACGCCCCGT GGAACT GTAGGEGATGECGT AT GCAGGECCGT GECGAAGAAAT GECCGT CAGCCT TTAAGGGAGCAGCAACA
CCAGT GGECACAATTAAAACAGT CATGT GCGECT CGTACCCCGT CATCCACGCTGTAGCGCCTAATTTCTCTGCCACGAC
TGAAGCGGAAGGGEGACCGECGAAT TGECCGECT GT CTACCGEEECAGT GACCGCCGAAGT AAACAGACT GTCACT GAGCAGCG



TAGCCATCCCGCT GCTGI CCACAGGAGT GT TCAGCGECEGAAGAGATAGGCT GCAGCAATCCCTCAACCATCTATTCACA
GCAATGGACGCCCACGGACGCT GACGT GACCATCTACT GCCAGAGACAAAAGT TGCGAGAAGAAAAT CCAGGAAGCCATTCGA
CATGAGGACGCGCT GTGGAGT TCCTCAAT GAT GACGT GGAGCT GACCACAGACT TGGT GAGAGT GCACCCGGACAGCAGCC
TGGTGCGGTCGTAAGGECTACAGTACCACT GACGGGT CCCTGTACTCGTACT TTGAAGGTACGAAAT TCAACCAGGCTGCT
ATTGATATGGCAGAGATACT GACGT TGT GGCCCAGACT GCAAGAGGCAAACGAACAGATATGCCTATACGCGCTGGGCEA
AACAATGGACAACATCAGATCCAAAT GT CCGGT GAACGAT TCCGAT TCATCAACACCT CCCAGGACAGT GCCCTECCTGT
GCCGCTACGCAAT GACAGCAGAACGGAT CGCCCCCCTTAGGT CACACCAAGT TAAAAGCATGGTGGT TTGCTCATCTTTT
CCCCTCCCGAAATACCAT GT AGAT GCGGT CCAGAAGGT AAAGT GCGAGAAGGT TCTCCTGT TCGACCCGACGGTACCTTC
AGTGGT TAGT CCGCGGAAGT ATGCCGCAT CTACGACGGACCACT CAGATCGGT CGT TACGAGGEGT TTGACT TGGACT GGA
CCACCGACTCGT CTTCCACTGCCAGCGATACCATGTCCCTACCCAGT TTGCAGT CGTGTGACATCGACTCGATCTACGAG
CCAATGGCTCCCATAGT AGT GACGECT GACGT ACACCCT GAACCCGCAGGCAT CGCGGACCT GGCGGECAGATGT GCACCC
TGAACCCGCAGACCAT GT GGACCT CGAGAACCCGATTCCT CCACCGCGCCCGAAGAGAGCT GCATACCT TGCCTCCCGLG
CCGCEGAGCGACCGGT GCCGECGCCGAGAAAGCCGACGCCT GCCCCCAAGGACT CCGT TTAGGAACAAGCTGCCTTTGACG
TTCGCCGACT TTGACGAGCACGAGGT CGATGCGT TEGECCT CCGEGAT TACT TTCGGAGACT TCGACGACGT CCTGCGACT
AGGCCGCCCGEGTGCATATATTTTCTCCTCGGACACT GGCAGCCGACAT TTACAACAAAAAT CCGT TAGGCAGCACAATC
TCCAGT GCCCACAACT GGAT CCGGT CCAGGAGGAGAAAAT GTACCCGCCAAAAT TGGATACT GAGAGEGAGAACCTGI TG
CTGCTGAAAATGCAGATGCACCCATCGGAGGCTAATAAGAGT CGATACCAGT CTCGCAAAGT GGAGAACATGAAAGCCAC
GGTGGT GGACAGGECT CACAT CCGEEECCAGAT TGT ACACGEGAGCGGACGT AGGCCGCATACCAACATACGCGGT TCGGT
ACCCCCGCCCCGTGTACTCCCCTACCGT GATCGAAAGAT TCTCAAGCCCCGAT GTAGCAAT CGCAGCGT GCAACGAATAC
CTATCCAGAAAT TACCCAACAGT GECGT CGTACCAGATAACAGAT GAATACGACGCATACT TGGACATGGT TGACGEGTC
GGATAGT TGCTTGGACAGAGCGACAT TCTGCCCCGECGAAGCT CCGGT GCTACCCGAAACAT CATGCGT ACCACCAGCCGA
CTGTACGCAGI GCCGT CCCGTCACCCT T TCAGAACACACT ACAGAACGT GCTAGCGECCGECCACCAAGAGAAACT GCAAC
GT CACCCAAAT GCGAGAACTACCCACCATGGACT CGECAGT GT TCAACGT GGAGT GCTTCAAGCGCTATGCCTGCTCCGG
AGAATATTGGGAAGAATAT CCTAAACAACCT ATCCGCGATAACCACT GAGAACAT CACTACCTATGTGACCAAATTGAAAG
GCCCGAAAGCTGCTGCCTTGT TCGCTAAGACCCACAACT TGGT TCCGCT GCAGGAGGT TCCCATGGACAGAT TCACGGTC
GACATGAAACGAGATGT CAAAGT CACT CCAGGGACGAAACACACAGAGGAAAGACCCAAAGT CCAGGTAATTCAAGCAGC
GGAGCCAT TGECGACCGCT TACCT GT GCGGCAT CCACAGGGAAT TAGT AAGGAGACT AAATCCTGT GT TACGCCCTAACG
TGCACACATTGT TTGATATGI CGGCCGAAGACT TTGACGCGATCATCGCCT CTCACT TCCACCCAGGAGACCCGGITCTA
GAGACGCGACATTGCATCAT TCGACAAAAGCCAGGACGACT CCTTGCCTCTTACAGGT TTAATGATCCTCGAAGATCTAGG
GGTGGATCAGTACCTGCTGGACT TGATCGAGGECAGCCT TTGCGGAAATAT CCAGCT GT CACCTACCAACT GGCACGCCCT
TCAAGT TCCGAGCTATGATGAAATCGGEECATGI TTCTGACTTTGT TTATTAACACTGT TTTGAACATCACCATAGCAAGC
AGGGTACT GGAGCAGAGACT CACT GACT CCECCTGT GCGECCT TCAT CGGCGACGACAACAT CGT TCACGGAGT GATCTC
CGACAAGCT GAT GCCGGAGAGGT GCCCGT CGT GGGT CAACAT GGAGGT GAAGAT CATTGACCCT GT CATGGGCGAAAAAC
CCCCATATTTTTGI GGGCGATTCATAGT TTTTGACAGCGT CACACAGACCGCCT GCCGTGTTTCAGACCCACTTAAGCGC
CTGI TCAAGTI TGEGT AAGCCGCT AACAGCT GAAGACAAGCAGGACGAAGACAGCCGACGAGCACT GAGT GACGAGGT TAG
CAAGT GGT TCCGGACAGCCT TCEEEECCGAACT CGAGGT GGCACTAACAT CTAGGT AT GAGGT AGAGGGCTGCAAAAGT A
TCCTCATAGCCAT GGCCACCT TGECGAGCGACAT TAAGGCGT TTAAGAAAT TGAGAGGACCTGT TATACACCTCTACGEC
GGTCCTAGATTGGT GCGT TAATACACAGAATTCTGATTggat cc CGGGTAATTAAT TGAATTACAT CCCTACGCAAACGT
TTTACGGECCGCCCGT GECECCCECECCCEECEECCCGT CCT TEECCGT TGCAGGCCACT CCGGT GECTCCCGT CGIeece
GACT TCCAGGCCCAGCAGAT GCAGCAACT CATCAGCGCCGTAAAT GCGCT GACAATGAGACAGAACGCAATTGCTCCTGC
TAGGCCT CCCAAACCAAAGAAGAAGAAGACAACCAAACCAAAGCCGAAAACGCAGCCCAAGAAGAT CAACGGAAAAACEC
AGCAGCAAAAGAAGAAAGACAAGCAAGCCGACAAGAAGAAGAAGAAACCCGGAAAAAGAGAAAGAATGTGCATGAAGATT
GAAAATGACTGTATCT TCGTATGCGECTAGCCACAGTAACGT AGT GT TTCCAGACAT GT CGGECACCGCACTATCATGGG
TGCAGAAAATCTCGGGT GGT CTGEEEECCT TCCCAAT CAECGCTATCCTGGTGCTGGT TGTGGTCACTTGCATTGECGCTC
CCCAGATAAGT TAGGGTAGGCAATGCCATTGATATAGCAAGAAAAT TGAAAACAGAAAAAGT TAGGGT AAGCAAT GGCAT
ATAACCATAACTGTATAACTTGTAACAAAGCGCAA

CAAGACCT GCGCAAT TEECCCCGT GGT CCCCCTCACGGAAACT CG
GGGCAACTCATATTGACACATTAATTGGECAATAATTGGAAGCT TACATAAGCT TAATTCGACGAATAATTGGATTTTTAT
TTTATTTTGCAATTGGTI TTTTAATATTTCCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAACTAGT gat cat aat cagccat accacattt gt agaggttttacttgcttt aaaaaacctc
ccacacct ccccct gaacct gaaacat aaaat gaat gcaattgttgttgttaacttgtttattgcagcttataatggtta
caaat aaagcaat agcat cacaaat tt cacaaat aaagcatttttttcactgcattctagttgtggtttgtccaaactca
t caat gt at ctt at cat gt ct ggaTCTAGICTGCATTAATGAAT CGGCCAACCCGCCEEGAGAGCCGGTI TTGCGTATTGG
GCGCTCTTCCGCTTCCTCGCTCACT GACT CGCTGCGCT CGGT CGT TCGECT GCGECGAGCGEGT ATCAGCTCACTCAAAGG
CGGTAATACGGT TATCCACAGAAT CAGGGEGAT AACGCAGGAAAGAACAT GT GAGCAAAAGGCCAGCAAAAGGCCAGGAAC
CGTAAAAAGCCCGCGT TCCTGECGT TTT TCCATAGGCT CCGCCCCCCT GACGAGCATCACAAAAAT CGACGCTCAAGT CA
GAGGT GGCGAAACCCGACAGGACTATAAAGATACCAGCCGT TTCCCCCTGGAAGCT CCCTCGTGCCCTCTCCTGI TCCGA
CCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCT TCGEGAAGCGT GGCGCTTTCTCAATGCT CGCCCTGTAGGT AT
CTCAGITCGGTGTAGGT CGT TCGCTCCAAGCT GGGCT GT GT GCACGAACCCCCCGT TCAGCCCGACCGCTGCGCCTTATC




CGGTAACTATCGT CTTGAGT CCAACCCGGT AAGACACGACT TATCGCCACT GGCAGCAGCCACT GGTAACAGGATTAGCA
GAGCGAGGTATGTAGECGGT GCTACAGAGT TCT TGAAGT GGT GECCTAACT ACGECTACACTAGAAGGACAGTATTTGGT
ATCTGCGCTCTGCTGAAGCCAGT TACCT TCGGAAAAAGAGT TGGTAGCT CT TGAT CCGECAAACAAACCACCCCTGGTAG
CGGIGGITTTTTTGI TTGCAAGCAGCAGAT TACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGG
GCcat TCTGACGCTCAGT GGAACGAAAACT CACGT TAAGGGATTTTGGT CATGAGAT TATCAAAAAGGATCTTCACCTAG
ATCCTTTTAAATTAAAAATGAAGT TTTAAATCAATCTAAAGT ATATATGAGTAAACT TGGTCTGACAGT TACCAATGCTT
AATCAGT GAGCGCACCTATCTCAGCGATCTGTCTATTTCGT TCATCCATAGT TGCCTGACTCCCCGT CGTGTAGATAACTA
CGATACGGEGAGEECT TACCAT CTGECCCCAGT GCTGCAAT GATACCGCGAGACCCACGCTCACCGECTCCAGATTTATCA
GCAATAAACCAGCCAGCCGEEAAGEECCGAGCECAGAAGT GGTCCTCCAACT TTATCCGCCTCCATCCAGT CTATTAATTG
TTGCCCEGAAGCCTAGAGTAAGT AGT TCGCCAGT TAATAGTI TTGCGCAACGT TGT TGCCATTGCTACAGECATCGTGGTGT
CACCCTCGTICGI TTGGTATGECT TCATTCAGCT CCGGT TCCCAACGAT CAAGGCGAGT TACATGATCCCCCATGI TGTGC
AAAAAAGCGGT TAGCTCCT TCGGT CCTCCGATCGT TGT CAGAAGT AAGT TGECCCCAGT GT TATCACTCATGGT TATGEC
AGCACTGCATAATTCTCTTACTGT CATGCCATCCGTAAGATCCTTTTCTGT GACT GGTGAGTACTCAACCAAGT CATTCT
GAGAATAGT GTATGCGEECGACCGAGT TGCTCTTGCCCGECGT CAATACGEGATAATACCGCGCCACATAGCAGAACTTTA
AAAGT GCTCATCATTGGAAAACGT TCT TCGEEECGAAAACT CTCAAGGATCTTACCGCTGT TGAGATCCAGT TCGATGT A
ACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACT TTCACCAGCGT TTCTGEGT GAGCAAAAACAGGAAGECAAA
ATGCCGCAAAAAAGGEGAAT AAGGECGACACGGAAATGT TGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATT
TATCAGGGT TATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGEGEGT TCCGCGCACATT
TCCCCGAAAAGT GCCACCT GACGT CTAAGAAACCATTATTATCATGACATTAACCTATAAAAATAGGECGTATCACGAGEC
CCTTTCGICTCGCGCGI TTCGEGET GATGACGGT GAAAACCT CTGACACAT GCAGCT CCCCGAGACGGT CACACGCTTCTGTC
TAAGCGCGAT GCCEEGAGCAGACAAGCCCGT CAGEECECGET CAGCCEGT GI TAECEEGET GTCEEEECTGECT TAACTATGC
GGCATCAGAGCAGAT TGTACT GAGAGT GCACCATAT CGACGCTCTCCCT TATGCGACT CCTGCAT TAGGAAGCAGCCCAG
TACTAGGT TGAGGECCGT TGAGCACCGECCGECCECAAGGAAT GGT GCATGCGTAATCAAT TACGEGGT CATTAGT TCATAGC
CCATATATGGAGT TCCGCGT TACATAACT TACGGT AAAT GGCCCGECCT GACT GACCGCCCAACGACCCCCGECCCATTGAC
GICAATAATGACGTATGI TCCCATAGTAACGCCAATAGGGACT TTCCAT TGACGT CAATGGGT GGAGTATTTACGGT AAA
CTGCCCACTTGECAGTACATCAAGT GTATCATATGCCAAGT ACGCCCCCTAT TGACGT CAATGACGGTAAAT GECCCECC
TGGECATTATGCCCAGTACATGACCT TATGCGACT TTCCTACT TGECAGTACATCTACGTATTAGT CATCGCTATTACCAT
GGTGATGCGGT TTTGECAGT ACAT CAAT GEECGT GGATAGCGGT TTGACT CACGEGGAT TTCCAAGI CTCCACCCCATTG
ACGTCAATGGGAGT TTGTTTTGGCACCAAAAT CAACGCGGACT TTCCAAAATGT CGTAACAACT CCGCCCCATTGACGCAA
ATGCEECAEETAGECGT GTACGGET GEGAGGT CTATATAAGCAGAGCT CTCTGECTAACTAGAGAACCCACTGCTTAACTGEC
TTATCGAAATTAATACGACT CACTATAGGGAGACCGGAACCTTGAATTC
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ATGCECCGATGT GTGACATACACGACGCCCAAAAGATTTTGT TCCAGCT CCTGCCACCT CCGCTACGCGAGAGATTAACCAC
CCACGATGGECCGCCAAAGT GCATGT TGATAT TGAGGCT GACAGCCCATTCATCAAGT CTTTGCAGAAGECATTTCCGT CG
TTCGAGGTGGAGT CATTGCAGGT CACACCAAAT GACCAT GCAAAT GCCAGAGCATTTTCGCACCTGGCTACCAAATTGAT
CGAGCAGGAGACTGACAAAGACACACT CATCTTGGATAT CGECAGT GCGCCT TCCAGGAGAAT GATGT CTACGCACAAAT
ACCACTGCGTATGCCCTAT GCGCAGCGCAGAAGACCCCGAAAGGECT CGATAGCTACGCAAAGAAACT GGCAGCGECCTCC
GGGAAGGT CCTGGAT AGAGAGAT CCCAGGAAAAAT CACCGACCT GCAGACCGT CATGECTACGCCAGACGCTGAATCTCC
TACCTTTTGCCTGCATACAGACGT CACGT GT CGT ACGGCAGCCGAAGT GECCGTATACCAGGACGT GTATGCTGTACATG
CACCAACATCGCTGTACCAT CAGECGATGAAAGGT GT CAGAACGECGTAT TGRAT TGEGT TTGACACCACCCCGI TTATG
TTTGACGCGCTAGCAGGCGCGT ATCCAACCT ACGCCACAAACT GEGECCGACGAGCAGGT GT TACAGGCCAGGAACATAGG
ACTGTGT GCAGCATCCTTGACT GAGGGAAGACT CGGCAAACT GTCCAT TCTCCGCAAGAAGCAATTGAAACCT TGCGACA
CAGICATGITCTCGGTAGGATCTACATTGT ACACT GAGAGCAGAAAGCTACT GAGGAGCTGECACTTACCCTCCGTATTC
CACCTGAAAGGTAAACAATCCTTTACCT GTAGGT GCGATACCATCGTATCATGT GAAGGGTACGTAGT TAAGAAAATCAC
TATGT GCCCCCECCT GTACGGT AAAACGGET AGGEGT ACGCCGT GACGT AT CACGCGGAGEGAT TCCTAGT GT GCAAGACCA
CAGACACTGT CAAAGGAGAAAGAGT CTCATTCCCTGTATGCACCTACGT CCCCTCAACCATCTGTGATCAAATGACTGEC
ATACTAGCGACCGACGT CACACCCGAGGACGCACAGAAGT TGT TAGT GGGATTGAAT CAGAGGATAGT TGTGAACGGAAG
AACACAGCGAAACACT AACACGATGAAGAACTATCTGCTTCCGAT TGT GECCGT CGCAT TTAGCAAGT GGECGAGEGAAT
ACAAGGCAGACCT TGATGATGAAAAACCT CTGEGT GT CCGAGAGAGGT CACTTACT TGCTGCTGCT TGTGEGECATTTAAA
ACGAGGAAGAT GCACACCAT GTACAAGAAACCAGACACCCAGACAATAGT GAAGGTGCCTTCAGAGT TTAACTCGI TCGT
CATCCCGAGCCTATGGT CTACAGGECCT CGCAAT CCCAGT CAGATCACGCAT TAAGATGCT TTTGECCAAGAAGACCAAGC
GAGAGTTAATACCTGI TCTCGACGCGT CGT CAGCCAGGCGAT GCTGAACAAGAGGAGAAGGAGAGGT TEGGAGECCGAGCT G
ACTAGAGAAGCCTTACCACCCCT CGT CCCCAT CCCECCEECEGAGACGEGAGT CGT CGACGT CGACGT TGAAGAACTAGA
GTATCACGCAGGT GCAGGEEGET CGT GGAAACACCT CGCAGCGCGT TGAAAGT CACCGCACAGCCGAACGACGTACTACTAG
GAAATTACGTAGT TCTGT CCCCGCAGACCGT GCTCAAGAGCT CCAAGT TEECCCCCGT GCCACCCT CTAGCAGAGCAGGT G
AAAATAAT AACACAT AACGGEGAGEECCEECAEGET TACCAGGT CGACGGATAT GACGCGECAGEGT CCTACTACCATGT GGATC
GGCCATTCCGGT CCCTGAGT TTCAAGCT TTGAGCGAGAGCGCCACT ATGGT GTACAACGAAAGGCGAGT TCGT CAACAGEA
AACTATACCATATTGCCGT TCACGGACCGT CGCCTGAACACCGACGAGGAGAACT ACGAGAAAGT CAGAGCT GAAAGAACT
GACGCCGAGTACGT GT TCGACGT AGATAAAAAAT CCT GCGT CAAGAGAGAGGAAGCGT CEGGT TTGGT GT TGGT GGGAGA
GCTAACCAACCCCCCGI TCCATGAAT TCGECCTACGAAGGECT GAAGAT CAGGCCGT CAECACCATATAAGACTACAGT AG
TAGGAGT CTTTGGEEGT TCCGEGAT CAGECAAGT CTGCTAT TAT TAAGAGCCT CGT GACCAAACACGATCTGGTCACCAGC
GGCAAGAAGGAGAACT GCCAGGAAATAGT TAACGACGT GAAGAAGCACCGECGEEGAAGEEGACAAGT AGCGAAAACAGT (A
CTCCATCCTGCTAAACCEGET GTCGT CGT GCCGT GGACATCCTATAT GTGGACGAGECT TTCGCTAGCCATTCCGGTACTC
TGCTGECCCTAATTGCTCTTGT TAAACCT CGGAGCAAAGT GGT GT TAT GCGGAGACCCCAAGCAATGCGGATTCTTCAAT
ATGATGCAGCT TAAGGT GAACT TCAACCACAACATCTGCACT GAAGT ATGT CATAAAAGT ATATCCAGACGT TGCACGCG
TCCAGI CACGECCATCGT GT CTACGT TGCACT ACGGAGGECAAGAT GCGCACGACCAACCCGT GCCAACAAACCCATAATCA
TAGACACCACAGGACAGACCAAGCCCAAGCCAGGAGACATCGTGT TAACAT GCT TCCGAGGCT GEECAAAGCAGCTGCAG
TTGGACTACCGT GGACACGAAGT CATGACAGCAGCAGCAT CTCAGEGECCT CACCCGCAAAGGEEGTATACGCCGT AAGGCA
GAAGGTGAATGAAAAT CCCT TGTATGCCCCT GCGT CGGAGCACGT GAAT GTACT GCT GACGCGCACT GAGGATAGECT GG
TGTGGAAAACCCT GECCEECEAT CCCTGGAT TAAGGT CCTATCAAACAT TCCACAGGEGTAACT TTACGGCCACATTGGAA
GAATGGCAAGAAGAACACGACAAAATAAT GAAGGT GAT TGAAGGACCGGECT GCGCCT GT GGACGCGT TCCAGAACAAAGC
GAACGT GT GT TGEECGAAAAGCCT GGTGCCTGT CCTGGACACT GCCGGAAT CAGAT TGACAGCAGAGGAGT GGAGCACCA
TAATTACAGCAT TTAAGGAGGACAGAGCT TACT CTCCAGT GGTGECCT TGAATGAAATTTGCACCAAGTACTATGGAGT T
GACCTGGACAGIGECCTGT TTTCTGCCCCGAAGGT GT CCCTGT AT TACGAGAACAACCACT GGGATAACAGACCT GGT GG
AAGGATGT ATGGAT TCAAT GCCGCAACAGCT GCCAGGCT GGAAGCTAGACATACCT TCCT GAAGGGEECAGT GECATACGG
GCAAGCAGGECAGT TATCGCAGAAAGAAAAAT CCAACCCCTTTCTGI GCTGGACAATGTAATTCCTATCAACCGCAGECT G
CCGCACGCCCT GGTGECTGAGT ACAAGACGGT TAAAGGCAGT AGGEGT TGAGT GECTGGT CAATAAAGT AAGAGGGTACCA
CGT CCTCCTGGT GAGT GAGTACAACCT GECT TTGCCT CGACGCAGEGT CACT TGGT TGT CACCGCT GAAT GT CACAGECG
CCGATAGGTGCTACGACCTAAGT TTAGGACT GCCGECT GACGCCEECAGGT TCGACT TGGTCTTTGT GAACAT TCACACG
GAATTCAGAATCCACCACTACCAGCAGT GT GTCGACCACGCCATGAAGCT GCAGAT GCT TGEEEGAGAT GCGCTACGACT
GCTAAAACCCGECGECATCT TGAT GAGAGCT TACGGAT ACGCCGAT AAAAT CAGCGAAGCCGT TGTTTCCTCCTTAAGCA
GAAAGT TCTCGT CTGCAAGAGT GT TGCGCCCGGAT TGT GTCACCAGCAATACAGAAGTGT TCTTGC
TGITCTCCAACTTT

GACAACGGAAAGAGACCCTCTACGCTACACCAGATGAATACCAAGCT GAGT GCCGT GTATGCCGGAGAAGCCATGCACAC
GGCCGEEGT GTGCACCAT CCTACAGAGT TAAGAGAGCAGACAT AGCCACGT GCACAGAAGCGECTGTGGT TAACGCAGCTA
ACGCCCCGT GGAACT GTAGGEGATGECGT AT GCAGGECCGT GECGAAGAAAT GECCGT CAGCCT TTAAGGGAGCAGCAACA
CCAGT GGECACAATTAAAACAGT CATGT GCGECT CGTACCCCGT CATCCACGCTGTAGCGCCTAATTTCTCTGCCACGAC
TGAAGCGGAAGGGEGACCGECGAAT TGECCGECT GT CTACCGEEECAGT GACCGCCGAAGT AAACAGACT GTCACT GAGCAGCG



TAGCCATCCCCCTGCCTGT CCACAGGAGT GT TCAGCGECGEGAAGAGATAGECT GCAGCAATCCCTCAACCATCTATTCACA
GCAAT GGACGCCACGGACGCT GACGT GACCATCTACT GCAGAGACAAAAGT TGCGAGAAGAAAAT CCAGGAAGCCATTGA
CATGAGGACGECTGT GGAGT TGCTCAAT GATGACGT GGAGCT GACCACAGACT TEGT GAGAGT GCACCCGGACAGCAGCC
TGGTGEGTCGTAAGEECTACAGT ACCACT GACGGEGT CGCTGTACTCGTACT TTGAAGGT ACGAAAT TCAACCAGGCTGCT
ATTGATATGGCAGAGATACT GACGT TGT GGCCCAGACT GCAAGAGGECAAACGAACAGATAT GCCTATACGCGCT GEGECGA
AACAATGGACAACAT CAGATCCAAAT GT CCGGT GAACGAT TCCGAT TCAT CAACACCT CCCAGGACAGT GCCCTGECCTGT
GCCCCTACGCCAAT GACAGCAGAACGGAT CGCCCECCT TAGGT CACACCAAGT TAAAAGCATGGTGGT TTGCTCATCTTTT
CCCCTCCCGAAATACCATGT AGAT GEGGT GCAGAAGGT AAAGT GCGAGAAGGT TCTCCTGT TCGACCCGACGGTACCTTC
AGTGGT TAGT CCCCGGAAGT ATGCCGCAT CTACGACGCGACCACT CAGATCGGT CGT TACGAGSGT TTGACT TGGACTGGA
CCACCGACTCGT CTTCCACT GCCAGCGATACCATGI CCCTACCCAGT TTGCAGT CGT GT GACATCGACTCGATCTACGAG
CCAATGCECTCCCATAGT AGT GACGECT GACGT ACACCCT GAACCCGCAGGECAT CECGRACCT GBCGECAGATGTGCACCC
TGAACCCGCAGACCATGT GGACCT CGAGAACCCGAT TCCT CCACCGCGCCCGAAGAGAGCTGCATACCT TECCTCCCECG
CGECEEAGCGACCGEGET GCCGECGCCGAGAAAGCCGACGCCT GCCCCAAGGACT GCGT TTAGGAACAAGCTGCCTTTGACG
TTCGECGACT TTGACGAGCACGAGGT CGATGCGT TGECCT CCCEGATTACT TTCGGAGACT TCGACGACGT CCTGCGACT
AGGCCGCCCEEGTGCATATATTTTCT CCTCGGACACT GGCAGCGGACATTTACAACAAAAAT CCGT TAGGCAGCACAATC
TCCAGTI GCGCACAACT GGAT GCGGT CCAGGAGGAGAAAAT GTACCCGCCAAAAT TCGATACT GAGAGEGAGAACCTGI TG
CTGCTGAAAAT GCAGAT GCACCCAT CGGAGGCT AATAAGAGT CGATACCAGT CTCGCCAAAGT GGAGAACATGAAAGCCAC
GGT GGTGGACAGECT CACAT CCEEEECCAGAT TGT ACACGCEGAGCGGACGT AGGCCGCATACCAACATACGCEGET TCEGT
ACCCCCGECCCCGT GTACT CCCCTACCGT GATCGAAAGAT TCT CAAGCCCCGAT GTAGCAAT CGCAGCGT GCAACGAATAC
CTATCCAGAAAT TACCCAACAGT GECGT CGTACCAGATAACAGATGAATACGACGCATACT TGGACATGGT TGACGEEGTC
GGATAGT TCCTTGGACAGAGCGACAT TCT GCCCGEECEAAGCT CCGEGT GCTACCCGAAACAT CAT GCGT ACCACCAGCCEA
CTGTIACGCAGT GCCGT CCCGT CACCCTTTCAGAACACACT ACAGAACGT GCTAGCGGECCGECCACCAAGAGAAACT GCAAC
GI'CACGCAAAT GCCGAGAACT ACCCACCAT GGACT CGECAGT GT TCAACGT GGAGT GCT TCAAGCGCTATGCCTGCTCCAEG
AGAATATTGGGAAGAATAT GCTAAACAACCT AT CCGGATAACCACT GAGAACATCACTACCTATGTGACCAAATTGAAAG
GCCCGAAAGCT GCTGCCT TGT TCGCTAAGACCCACAACT TGGT TCCGECT GCAGGAGGT TCCCATGGACAGAT TCACGGTC
GACATGAAACGAGAT GT CAAAGT CACT CCAGGGACGAAACACACAGAGGAAAGACCCAAAGT CCAGGTAATTCAAGCAGC
GGAGCCAT TGECGACCCCT TACCT GT GCGECAT CCACAGEGAAT TAGT AAGGAGACT AAATGCTGT GT TACGCCCTAACG
TGCACACATTGT TTGATATGTCGECCGAAGACT TTGACGCGAT CATCGCCTCTCACT TCCACCCAGGAGACCCGGI TCTA
GAGACGGACATTGCAT CATTCGACAAAAGCCAGGACGACT CCTTGECTCTTACAGGT TTAATGATCCTCGAAGATCTAGG
GGTGGATCAGTACCT GCTGGACT TGATCGAGGECAGCCT TTGEEGAAAT AT CCAGCT GTCACCT ACCAACT GGCACGCECT
TCAAGI TCCGAGCTATGATGAAATCGEECATGT TTCTGACT TTGT TTATTAACACTGI TTTGAACATCACCATAGCAAGC
AGGGTACT GGAGCAGAGACT CACT GACT CCGCCT GT GCGECCT TCATCGECGACGACAACAT CGTTCACGGAGT GATCTC
CGACAAGCCT GAT GECEGAGAGGT GCGCGT CGT GEGT CAACAT GGAGGT GAAGAT CAT TGACGCT GTCATGGECGAAAAAC
CCCCATATTTTTGTGECGEGATTCATAGI TTTTGACAGCGT CACACAGACCGCCTGCCGT GTTTCAGACCCACT TAAGCEC
CTGITCAAGT TGEGT AAGCCGCT AACAGCT GAAGACAAGCAGGACGAAGACAGCCGACGAGCACT GAGTGACGAGGTTAG
CAAGT GGT TCCCGACAGGECT TCEEEECCEAACT GGAGGT GECACTAACAT CTAGGT AT GAGGT AGAGGEGECT GCAAAAGT A
TCCTCATAGCCATGGECCACCT TGECGAGCGACATTAAGECGT TTAAGAAAT TGAGAGGACCTGT TATACACCTCTACGEC
GGTCCTAGATTGGTGCGT TAATACACAGAAT TCTGATTATAGCGCACTATTATATAGCACCATGGATCCCGTCGITTTAC
AACGT CGT GACT GCGGAAAACCCT GECGT TACCCAACT TAAT CGCCT TGCAGCACAT CCCCCT TTCGCCAGCTGECGTAAT
AGCGAAGAGGECCCGCACCGAT CECCCT TCCCAACAGT TGCGECAGCCT GAATGECGAATGECAECT TTECCTGGTTTCCGEEC
ACCAGAAGCGGT CCCCGAAAGCT GECTGGAGT GCGAT CTTCCT GAGGCCGATACT GTCGT CGT CCCCTCAAACT GECAGA
TGCACGGTTACGATGCGCCCAT CTACACCAACGT AACCTATCCCAT TACGGT CAATCCGCCGT TTGI TCCCACGCGAGAAT
CCGACGEGTTGI TACTCGCTCACATTTAATGT TGATGAAAGCT GGCTACAGGAAGGCCAGACGCGAAT TATTTTTGATGG
CGTTAACTCGECGTTTCATCTGI GGT GCAACGEECELT GEGT CGGT TACGECCAGGACAGTCGT TTCGCCGTCTGAATTTG
ACCTGAGCGCATTTTTACGCGCCCGAGAAAACCGECCT CECAEGT GATGGT GCTGCGT TCGGAGT GACGGECAGI TATCTGGAA
GATCAGGATATGT GECCGATGAGCGECATTT

TCCGTGACGT CTCGT TGCTGCATAAACCGACTACACAAATCAGCGATTT

CCATGTTGCCACTCCCTTTAATGATGAT TTCAGCCGCCCT GTACT GGAGECT GAAGT TCAGAT GTGCGECGAGT TECGT G
ACTACCTACGGGTAACAGT TTCTTTATGECAGEET GAAACGCAGGT CGCCAGCGEECACCCCECCTTTCEECEGET GAAATT
ATCGATGAGCGT GGTGGT TATGCCGAT CGCGT CACACTACGT CTGAACGT CGAAAACCCGAAACT GT GGAGCGCCGAAAT
CCCGAATCTCTATCGT GCGGT GGT TGAACT GCACACCGCCGACGGECACGCT GAT TGAAGCAGAAGCCT GCGATGT CGGT T
TCCGCGAGGT CCGGATTGAAAAT GGT CTGCT GCTGCT GAACGECAAGCCGT TCCTGAT TCGAGECGT TAACCGT CACGAG
CATCATCCTCTGCATGGT CAGGT CATGGAT GAGCAGACGAT GGT GCAGGATATCCTGCTGATGAAGCAGAACAACT TTAA
CGCCGTGCCCTGT TCECATTATCCGAACCAT CCGECT GT GGTACACCCT GT GCGACCGCTACCECCTGTATGT GGTGGAT G
AAGCCAATATTGAAACCCACGGCATGGT GCCAAT GAAT CGT CTGACCGAT GAT CCGCGCT GECTACCGECGAT GAGCGAA
CGCGTAACGCCGAAT GGT GCAGCGCGATCGTAAT CACCCGAGT GTGATCAT CTGGT CGCT GECGAAT GAAT CAGECCACEG
CGCTAATCACGACGCGECTGTATCGCTGGATCAAATCTGT CGAT CCT TCCCGCCCEGET GCAGT AT GAAGGECGEECEGAGCCG
ACACCACGGECCACCGATATTATTTGCCCGAT GT ACGCGECGCGT GGAT GAAGACCAGCCCT TCCCGECT GTGCCGAAAT GG
TCCATCAAAAAAT GECT TTCGCTACCT GGAGAGACGCGCCCECTGATCCT TTGCGAAT ACGCCCACGCGATGEGTAACAG




TCTTGECGEGT TTCCCTAAATACT GGCAGECGT TTCGTCAGTATCCCCGT TTACAGEECGECT TCGT CTGEGACT GEGT GG
ATCAGT CCCTGATTAAATAT GATGAAAACGGECAACCCGT GGT CGECT TACGECGEGET GAT TTTGECGATACGCCGAACGAT
CGCCAGITCTGTATGAACGGT CTGGTCT TTGCCGACCGCACGCCGECAT CCAGCGCT GACGGAAGCAAAACACCAGCAGCA
GITTTTCCAGT TCCGI TTATCCGEECAAACCAT CGAAGT GACCAGCGAATACCT GT TCCGT CATAGCGATAACGAGCTCC
TGCACT GGAT GGT GECGCT GRAT GGTAAGCCGCT GGCAAGCGEGT GAAGT GCCTCTGGAT GT CGCTCCACAAGGT AAACAG
TTGATTGAACT GCCTGAACT ACCGCCAGCCGGAGAGCGCCGEECAACT CTGECT CACAGT ACGCGT AGT GCAACCGAACGC
GACCGCATGGT CAGAAGCCGEECACAT CAGCGECCT GECAGCAGT GECGT CTGECGEGAAAACCT CAGT GTGACGCT CCCCG
CCGCGTCCCACGCCAT CCCGCAT CTGACCACCAGCGAAATGGAT TTTTGCATCGAGCT GEGTAATAAGCGT TGECAATTT
AACCGCCCAGTCAGCCTTTCTTTCACAGAT GTGGAT TGGECGATAAAAAACAACT GCTGACGCCGCTGCCCGATCAGI TCAC
CCGTI'GCACCGCT GGATAACGACAT TGECGT AAGT GAAGCGACCCGCAT TGACCCT AACGCCT GEGT CGAACCCT GGAAGG
CGGECGEEECCAT TACCAGGCCGAAGCAGCGT TGT TGCAGT GCACGGECAGATACACT TGCTGATGCGGT GCTGATTACGACC
GCTCACGCGT GECAGCAT CAGCGGAAAACCT TATTTAT CAGCCGGAAAACCTACCCGAT TGATGGTAGT GGTCAAATGEC
GATTACCGI TGATGT TGAAGT GGCGAGCGATACACCGECAT CCGECECEGAT TAECCT GAACT GCCAGCT GECGCAGGT AG
CAGAGCGEGTAAACT GECT CGGAT TAGGGECCGECAAGAAAACT AT CCCGACCGCCT TACT GCCECCTGT TTTGACCECT GG
GATCTGCCATTGTICAGACATGTATACCCCGTACGT CTTCCCGAGCGAAAACGGT CTGCCCT GCGEGACCCECGAATTGAA
TTATGECCCACACCAGT GECGECEECEACT TCCAGT TCAACAT CAGCCGCTACAGT CAACAGCAACT GATGGAAACCAGCC
ATCGCCATCTGCTGCACGCGEAAGAAGGECACAT CCCTGAATATCGACGGT TTCCATAT GEGGAT TGGT GECGACGACT CC
TGGAGCCCGT CAGT ATCGECGGAAT TCCAGCT GAGCGCCGGT CACTACCAT TACCAGI TGGT CTGGT GTCAAAAATAATA
ATAACCGEECAGEEEEGAT CCCGEGTAAT TAATTGACGT TTTACGECCECCGEGET GECECCCECECCCEECEECCCGT CCT
TGGECCGT TGCAGECCACT CCGEGT GECT CCCGT CGT CCCCGACT TCCAGGECCCAGCAGAT GCAGCAACT CATCAGCECCGT
AAAT CCGCTGACAAT GAGACAGAACGCAAT TGCT CCTGCT AGGCCT CCCAAACCAAAGAAGAAGAAGACAACCAAACCAA
AGCCGAAAACGCAGCCCAAGAAGAT CAACGGAAAAACGCAGCAGCAAAAGAAGAAAGACAAGCAAGCCGACAAGAAGAAG
AAGAAACCCGGAAAAAGAGAAAGAAT GTGCATGAAGAT TGAAAATGACT GTATCT TCGT ATGCGGECTAGCCACAGT AACG
TAGTGI'TTCCAGACATGT CGGECACCGCACTAT CAT GGGT GCAGAAAAT CTCGEGT GGT CTGEEEECCT TCGCAATCGEEC
GCTATCCTGGTGCCTGGT TGTGGT CACT TGCAT TGGECT CCCCAGAT AAGT TAGGGT AGCCAATGGCAT TGATATAGCAAG
AAAATTGAAAACAGAAAAAGT TAGGEGT AAGCAAT GGCATATAACCATAACT GTATAACT TGTAACAAAGCGCAACAAGAC
CTGCGCAAT TGECCCCGT GGT CCECCT CACGGAAACT CGEEECAACT CATAT TGACACAT TAATTGECAATAATTGGAAG
CTTACATAAGCTTAATTCGACGAATAATTGCGATTTTTATTTTATTTTGCAATTGGT TTTTAATATTTCCAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAACT AGT GATCATAATCAGCCAT
ACCACATTTGTAGAGGT TTTACTTGCT TTAAAAAACCT CCCACACCT CCCCCTGAACCT GAAACATAAAAT GAATGCAAT
TGITGITGI TAACTTGT TTATTGCAGCT TATAATGGT TACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCAT
TTTTTTCACTGCATTCTAGT TGTGGT TTGT CCAAACTCATCAATGTATCTTATCATGTCTGGATCTAGTCTGCATTAATG
AATCGCGECCAACGCGCCEEGAGAGECGGT TTGCGT AT TGEECECTCT TCCGCT TCCTCGCT CACT GACT CGCTGCECTCGG
TCGT TCEECT CCEECGAGCGEGET ATCAGCT CACT CAAAGGECGGT AATACGGT TATCCACAGAAT CAGGGGATAACGCAGGA
AAGAACAT GT GAGCAAAAGGECCAGCAAAAGGCCAGGAACCGT AAAAAGECCCCGT TECTGECGT TTTTCCATAGECTCCG
CCCCCCTGACGAGCAT CACAAAAAT CGACCCT CAAGT CAGAGGT GGCGAAACCCGACAGGACTATAAAGATACCAGECGT
TTCCCCCTGCGAAGCT CCCTCGTGCGCTCTCCTGT TCCGACCCT GCCECT TACCGGATACCTGICCECCTTTCTCCCT TH
CG

GGAAGCGT GECCCTTTCTCAATGCTCECECTGTAGGTATCTCAGT TCGGT GTAGGT CGT TCGCTCCAAGCTGEECT G
TGT

GCACGAACCCCCCGT TCAGCCCGACCGCT GCECCT TATCCGGT AACTATCGT CTTGAGT CCAACCCGGT AAGACACGACT
TATCGCCACT GGCAGCAGCCACT GGTAACAGGAT TAGCAGAGCGAGGT ATGT AGECGEGT GCTACAGAGT TCTTGAAGT GG
TGGECCTAACTACGECTACACTAGAAGGACAGT ATTTGGTATCTGCGCT CTGCT GAAGCCAGT TACCT TCGGAAAAAGAGT
TGGTAGCTCTTGATCCGECAAACAAACCACCCCTGGTAGCGGETGET TTTTTTGT TTGCAAGCAGCAGAT TACGCGCAGAA
AAAAAGGATCTCAAGAAGATCCTTTGATCT TTTCTACGGEGEGECAT TCTGACGCT CAGT GGAACGAAAACT CACGT TAAGGEG
ATTTTGGTCATGAGAT TATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGT TTTAAATCAATCTAAAG
TATATATGAGTAAACT TGGT CTGACAGT TACCAATGCT TAATCAGT GAGGCACCTATCTCAGCGATCTGICTATTTCGT T
CATCCATAGT TGCCTGACT CCCCGT CGT GTAGATAACT ACGAT ACCGGAGGEGECT TACCAT CTGECCCCAGT GCCTGCAAT G
ATACCGCGAGACCCACGCT CACCGGECT CCAGATTTAT CAGCAAT AAACCAGCCAGCCGGAAGCECCGAGCGCAGAAGT GG
TCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGI TGCCCGGAAGCTAGAGTAAGTAGT TCGCCAGT TAATAGT T
TGCGCAACGT TGT TGCCAT TGCTACAGGECATCGTGGT GTCACGCTCGT CGT TTGGTATGECT TCAT TCAGCTCCGEGT TCC
CAACGATCAAGGCCGAGT TACATGATCCCCCATGT TGT GCAAAAAAGCGGT TAGCTCCTTCGGT CCTCCGATCGT TGTCAG
AAGTAAGT TGECCGCAGTGT TATCACT CATGGT TATGGECAGCACTGCATAATTCTCTTACTGT CATGCCAT CCGTAAGAT
CCTTTTCTGTIGACTGGTGAGTACT CAACCAAGT CATTCTGAGAATAGT GTATGCGECGACCGAGT TGCTCT TGCCCGEECG
TCAATACGGGATAATACCGCCGCCACATAGCAGAACT TTAAAAGT GCTCATCATTGGAAAACGT TCTTCGGEGEECGAAAACT
CTCAAGGATCTTACCGCTGI TGAGATCCAGT TCGATGT AACCCACT CGTGCACCCAACTGATCTTCAGCATCTTTTACTT
TCACCAGCGT TTCTGGGT GAGCAAAAACAGGAAGGCAAAAT GCCCCAAAAAAGGGAAT AAGEECGACACGGAAATGT TGA
ATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGEGT TATTGT CTCATGAGCGGATACATATTTGAATG
TATTTAGAAAAATAAACAAAT AGGEGEGET TCCECGCACAT TTCCCCGAAAAGT GCCACCT GACGT CTAAGAAACCATTATTA




TCATGACATTAACCTATAAAAATAGGECGT AT CACGAGGCCCTTTCGT CTCGCGCGT TTCGGT GATGACGGT GAAAACCTC
TGACACATGCAGCT CCCEGAGACGGT CACAGCT TCTGT CTAAGCGGAT GCCEEGAGCAGACAAGCCCGT CAGEECECGTC
AGCGEGT GI TGECEEGET G CGEEECTGECT TAACTAT GCGECAT CAGAGCAGAT TGTACT GAGAGT GCACCATATCGACG
CTCTCCCTTATGCGACT CCTGCAT TAGGAAGCAGCCCAGT ACT AGGT TGAGGCCGT TGAGCACCGCCGECCGECAAGGAAT G
GIGCATGCGTAATCAATTACGGEGGT CATTAGT TCATAGCCCATATATGGAGT TCCGCGT TACATAACT TACGGTAAATGG
CCCGECCTEECT GACCGECCCAACGACCCCCGCCCATTGACGT CAATAATGACGT AT GT TCCCATAGT AACGCCAATAGGEEA
CTTTCCATTGACGT CAATGGGT GGAGTATTTACGGT AAACT GCCCACT TGECAGTACAT CAAGT GTATCATATGCCAAGT
ACGCCCCCTATTGACGT CAAT GACGGT AAAT GECCCGCCTGECAT TATGCCCAGT ACATGACCT TATGGGACTTTCCTAC
TTGGECAGTACATCTACGTATTAGI CATCGCTATTACCATGGTGATGCGGT TTTGECAGTACAT CAATGGECGTGGATAGC
GGTTTGACTCACGGGGAT TTCCAAGT CTCCACCCCATTGACGT CAATGCGAGT TTGT TTTGGECACCAAAAT CAACGEGAC
TTTCCAAAATGT CGTAACAACT CCGCCCCAT TGACGCAAAT GEECGGT AGCCGT GTACGGT GGGAGGT CTATATAAGCAG
AGCTCTCTGGCTAACTAGAGAACCCACTGCTTACATGECT TATCGAAATTAATACGACT CACTATAGCGAGACCGGAAGC
TTGAATTC

/1
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ATGGCGGATGTGTGACATACACGACGCCAAAAGATTTTGTTCCAGCTCCTGC
CACCTCCGCTACGCGAGAGATTAACCACCCACGATGGCCGCCAAAGTGCATG
TTGATATTGAGGCTGACAGCCCATCATCAAGTCTTTGCAGAAGGCATTTCCGT
CGTTCGAGGTGGAGTCATTGCAGGTCACACCAAATGACCATGCAAATGCCAG
AGCATTTTCGCACCTGGCTACCAAATTGATCGAGCAGGAGACTGAAAAGACA
CACTCATCTTGGATATCGGCAGTGCGCCTTCCAGGAGAATGATGTCTACGCAC
AAATACCACTGCGTATGCCCTATGCGCAGCGCAGAAGACCCCGAAAGGCTCG
ATAGCTACGCAAAGAACTGGCAGCGGCCTCCGGGAAGGTGCTGGATAGAGA
GATCGCAGGAAAAATCACCGACCTGCAGACCGTCATGGCTACGCCAGACGCT
GAATCTCCTACCTTTTGCCTGCATACAGACGTCACGTGTGTACGGCAGCCGAA
GTGGCCGTATACCAGGACGTGTATGCTGTACATGCACCAACATCGCTGTACC
ATCAGGCGATGAAAGGTGTCAGAACGGCGTATTGGATTGGGTTTGACACCAC
CCCGTTTATTTTGACGCGCTAGCAGGCGCGTATCCAACCTACGCCACAAACTG
GGCCGACGAGCAGGTGTTACAGGCCAGGAACATAGGACTGTGTGCAGCATCC
TTGACTGAGGGAAGACTCGGCAAACTGTCCATCTCCGCAAGAAGCAATTGAA
ACCTTGCGACACAGTCATGTTCTCGGTAGGATCTACATTGTACACTGAGAGCA
GAAAGCTACTGAGGAGCTGGCACTTACCCTCCGTATTCCACCTGAAAGGTAA
AAATCCTTTACCTGTAGGTGCGATACCATCGTATCATGTGAAGGGTACGTAGT
TAAGAAAATCACTATGTGCCCCGGCCTGTACGGTAAAACGGTAGGGTACGCC
GTGACGTATCACGCGGAGGGATTCTAGTGTGCAAGACCACAGACACTGTCAA
AGGAGAAAGAGTCTCATTCCCTGTATGCACCTACGTCCCCTCAACCATCTGTG
ATCAAATGACTGGCATACTAGCGACCGACGTCACACCGGAGGACGCACAGA
AGTTGTTAGTGGATTGAATCAGAGGATAGTTGTGAACGGAAGAACACAGCGA
AACACTAACACGATGAAGAACTATCTGCTTCCGATTGTGGCCGTCGCATTTAG
CAAGTGGGCGAGGGAATACAAGGCAGACCTTGAGTAGTAGGAGTCTTTGGG
GTTCCGGGATCAGGCAAGTCTGCTATTATTAAGAGCCTCGTGACCAAACACG
ATCTGGTCACCAGCGGCAAGAAGGAGAACTGCCAGGAAATAGTTAACGACG
TGAAGAGCACCGCGGGAAGGGGACAAGTAGGGAAAACAGTGACTCCATCCT
GCTAAACGGGTGTCGTCGTGCCGTGGACATCCTATATGTGGACGAGGCTTTC
GCTAGCCATTCCGGTACTCTGCTGGCCCTATTGCTCTTGTTAAACCTCGGAGC
AAAGTGGTGTTATGCGGAGACCCCAAGCAATGCGGATTCTTCAATATGATGC
AGCTTAAGGTGAACTTCAACCACAACATCTGCACTGAAGTATGTCATAAAAT
ATATCCAGACGTTGCACGCGTCCAGTCACGGCCATCGTGTCTACGTTGCACTA
CGGAGGCAAGATGCGCACGACCAACCCGTGCAACAAACCCATAATCATAGA
CACCACAGGACAGACCAAGCCCAGCCAGGAGACATCGTGTTAACATGCTTCC
GAGGCTGGGCAAAGCAGCTGCAGTTGGACTACCGTGGACACGAAGTCATGAC
AGCAGCAGCATCTCAGGGCCTCACCCGCAAAGGGGTATACGCCGTAGGCAG
AAGGTGAATGAAAATCCCTTGTATGCCCCTGCGTCGGAGCACGTGAATGTAC
TGCTGACGCGCACTGAGGATAGGCTGGTGTGGAAAACGCTGGCCGGCGATCC
CTGGATTAAGGTCCTATAAACATTCCACAGGGTAACTTTACGGCCACATTGG
AAGAATGGCAAGAAGAACACGACAAAATAATGAAGGTGATTGAAGGACCGG
CTGCGCCTGTGGACGCGTTCCAGAACAAAGCGAACGTGTGTGGGCGAAAAGC
CTGGTGCCTGTCCTGGACACTGCCGGAATCAGATTGACAGCAGAGGAGTGGA



GCACCATAATTACAGCATTTAAGGAGGACAGAGCTTACTCTCCAGTGGTGGC
CTTGAATGAAATTGCACCAAGTACTATGGAGTTGACCTGGACAGTGGCCTGT
TTTCTGCCCCGAAGGTGTCCCTGTATTACGAGAACAACCACTGGGATAACAG
ACCTGGTGGAAGGATGTATGGATTCAATGCCGCAAAGCTGCCAGGCTGGAAG
CTAGACATACCTTCCTGAAGGGGCAGTGGCATACGGGCAAGCAGGCAGTTAT
CGCAGAAAGAAAAATCCAACCGCTTTCTGTGCTGGACAATGTAATTCCTATC
AACCGCGGCTGCCGCACGCCCTGGTGGCTGAGTACAAGACGGTTAAAGGCAG
TAGGGTTGAGTGGCTGGTCAATAAAGTAAGAGGGTACCACGTCCTGCTGGTG
AGTGAGTACAACCTGGCTTTGCCTCGACGAGGGTCACTTGGTTGTCACCGCTG
AATGTCACAGGCGCCGATAGGTGCTACGACCTAAGTTTAGGACTGCCGGCTG
ACGCCGGCAGGTTCGACTTGGTCTTTGTGAACATTCACACGGAATTCAGAAC
CACCACTACCAGCAGTGTGTCGACCACGCCATGAAGCTGCAGATGCTTGGGG
GAGATGCGCTACGACTGCTAAAACCCGGCGGCATCTTGATGAGAGCTTACGG
ATACGCCGATAAAATCAGCGAACCGTTGTTTCCTCCTTAAGCAGAAAGTTCTC
GTCTGCAAGAGTGTTGCGCCCGGATTGTGTCACCAGCAATACAGAAGTGTTC
TTGCTGTTCTCCAACTTTGACAACGGAAAGAGACCCTCTACGCTCACCAGATG
AATACCAAGCTGAGTGCCGTGTATGCCGGAGAAGCCATGCACACGGCCGGGT
GTGCACCATCCTACAGAGTTAAGAGAGCAGACATAGCCACGTGCACAGAAG
CGGCTGTGGTTAACGAGCTAACGCCCGTGGAACTGTAGGGGATGGCGTATGC
AGGGCCGTGGCGAAGAAATGGCCGTCAGCCTTTAAGGGAGCAGCAACACCA
GTGGGCACAATTAAAACAGTCATGTGCGGCTCGTACCCCGTCATCACGCTGT
AGCGCCTAATTTCTCTGCCACGACTGAAGCGGAAGGGGACCGCGAATTGGCC
GCTGTCTACCGGGCAGTGGCCGCCGAAGTAAACAGACTGTCACTGAGCAGCG
TAGCCATCCCGCTGCCCCGGACAGCAGCCTGGTGGGTCGTAAGGGCTACAGT
ACCACTGACGGGTCGCTGTACTCGTACTTTGAAGGTACGAAATTCAACCAGG
CTGCTATTGATATGGCAGAGATACTGACGTTGTGGCCCGACTGCAAGAGGCA
AACGAACAGATATGCCTATACGCGCTGGGCGAAACAATGGACAACATCAGAT
CCAAATGTCCGGTGAACGATTCCGATTCATCAACACCTCCCAGGACAGTGCC
CTGCCTGTGGCTGTCATGGGCGAAAAACCCCCATATTTTTGTGGGGGATTCAT
AGTTTTTGACAGCGTCACACAGACCGCCTGCCGTGTTTCAGACCCACTTAAGC
GCCTGTTCAAGTTGGGTAAGCCGCTAACAGTGAAGACAAGCAGGACGAAGA
CAGGCGACGAGCACTGAGTGACGAGGTTAGCAAGTGGTTCCGGACAGGCTTG
GGGGCCGAACTGGAGGTGGCACTAACATCTAGGTATGAGGTAGAGGGCTGC
AAAGTATCCTCATAGCCATGGCCACCTTGGCGAGGGACATTAAGGCGTTTAA
GAAATTGAGAGGACCTGTTATACACCTCTACGGCGGTCCTAGATTGGTGCGTT
AATACACAGAATTCTGATTATAGCGACTATTATAGCACCATGAATTACATCCC
TACGCAAACGTTTTACGGCCGCCGGTGGCGLCLCGLCGLCLLGGLGGLLLeGTCCC
TGGCCGTTGCAGGCCACTCCGGTGGCTCCCGTCGTCCCCGACTTCCAGGCCCA
GCAGATGCAGCAACTCATCAGCGCCGTAATGCGCTGACAATGAGACAGAAC
GCAATTGCTCCTGCTAGGCCTCCCAAACCAAAGAAGAAGAAGACAACCAAA
CCAAAGCCGAAAACGCAGCCCAAGAAGATCAACGGAAAAACGCAGCAGCAA
AAGAGAAAGACAAGCAAGCCGACAAGAAGAAGAAGAAACCCGGAAAAAGA
GAAAGAATGTGCATGAAGATTGAAAATGACTGTATCTTCGAAGTCAAACACG
AAGGAAAGGTCACTGGGTACGCCTGCCTGTGGGCGACAAAGTCATGAAACCT
GCCCACGTGAAAGGAGTCATCGACAACGCGGACCTGGCAAAGCTAGCTTTCA
AGAAATCGAGCAAGTATGACCTTGAGTGTGCCCAGATACCAGTTCACATGAG



TCGGATGCCTCAAAGTACACGCATGAGAAGCCCGAGGGACACTATAACTGGC
ACCACGGGGCTGTTCAGTACAGCGGAGGTAGGTTCACTATACCGACAGGAGC
GGGCAAACCGGGAGACAGTGGCGGCCCATCTTTGACAACAAGGGTAGGGTA
GTCGCTATCGTCCTGGGCGGGGCCAACGAGGGCTCACGCACAGCACTGTCG
GTGGTCACCTGGAACAAAGATATGGTGACTAGAGTGACCCCCGAGGGGTCCG
AAGAGTGGGATCTTGACTACAAGGACGACGATGACAAGCACCACCATCATCA
CCACCATCACCATCACAGCAGCGCCTGGTTCCGCGTGGGTCTGGATCCGCTA
AGCGCGCTTCGAATCGATGCATCCTAGGGCCCGGGTAATTAATTGAATTACAT
CCCTACGCAAACGTTTTACGGCCGCCGGTGGCGCCCGCGCCCGGLCGLLCLGETC
CTTGGCCGTTGCAGGCCACTCCGGTGGCTCCCGTCGTCCCCGACTTCCAGGCC
CAGCAGATGCAGCAACTCATCAGCGCCGTAAATGCGCTGACAATGAGACAG
AACGCAATTGCTCCTGTAGGCCTCCCAAACCAAAGAAGAAGAAGACAACCA
AACCAAAGCCGAAAACGCAGCCCAAGAAGATCAACGGAAAAACGCAGCAGC
AAAAGAAGAAAGACAAGCAAGCCGACAAGAAGAAGAAGAAACCGGAAAAA
GAGAAAGAATGTGCATGAAGATTGAAAATGACTGTATCTTCGTATGCGGCTA
GCCACAGTAACGTAGTGTTTCCAGACATGTCGGGCACCGCACTATCATGGGT
GCAGAAAATCTCGGTGGTCTGGGGGCCTTCGCAATCGGCGCTATCCTGGTGC
TGGTTGTGGTCACTTGCATTGGGCTCCGCAGATAAGTTAGGGTAGGCAATGG
CATTGATATAGCAAGAAAATTGAAAACAGAAAAAGTTGGGTAAGCAATGGC
ATATAACCATAACTGTATAACTTGTAACAAAGCGCAACAAGACCTGCGCAAT
TGGCCCCGTGGTCCGCCTCACGGAAACTCGGGGCAACTCATATTGACACATT
AATTGGCAATAATTGGAAGCTTACATAAGCTTAATTCGACGAATAATTGGAT
TTTTATTTTATTTTGCAATTGGTTTTTAATATTTCCAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAACTAGTGATCATAATCAGCCATACCACATTTGTAGAGGTTTTACTTGCTTT
AAAAAACCTCCCACACCTCCCCCTGAACCTGAAACATAAAATGTGGTTTGTC
CAAACTCATCAATGTATCTTATCATGTCTGGATCTAGTCTGCATTAATGAATC
GGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCCGCTTCCT
CGCTCACTGACCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCT
CACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCAGGA
AAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGAACCGTAAAAAGGCCG
CGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAAT
CGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAG
GCGTTTCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTT
ACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCAATG
CTCGCGCTGTAGGTATCTCAGTTCGGTGAGGTCGTTCGCTCCAAGCTGGGCTG
TGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATC
GTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCACT
GGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGA
AGTGGTGGCCTAACTACGGCTACACTAGAAGGACAGTATTTGGTATCTGCGC
TCTGCTGAAGCCAGTTACCTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCA
AACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACG
CGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTCGGGGCATTCT
GACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTAT
CAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCA
ATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAG




TGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGAC
TCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGT
GCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAA
TAAACCAGCCAGCCGGAAGGGCCGAGCGTTCATAGCCCATATATGGAGTTCC
GCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCC
CCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGG
ACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGC
AGTACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTCAATGCG
GTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCT
ACTTGGCAGTACATCTACGTATTAGTCATCGCTATTACCATGGTGATGCGGTT
TTGGCAGTACATCAATGGGGTGGATAGCGGTTTGACTCACGGGGATTTCCAA
GTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCACCAAAATCAACGG
GACTTTCCAAAATGTCGTAACAACTCCGCCCCATTGACGCAATGGGCGGTAG
GCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTCTCTGGCTAACTAGAGAA
CCCACTGCTTAACTGGCTTATCGAAATTAATACGACTCACTATAGGGAGACC
GGAAGCTTGAATC

1
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ATGGCGGATGTGTGACATACACGACGCCAAAAGATTTTGTTCCAGCTCCTGC
CACCTCCGCTACGCGAGAGATTAACCACCCACGATGGCCGCCAAAGTGCATG
TTGATATTGAGGCTGACAGCCCATCATCAAGTCTTTGCAGAAGGCATTTCCGT
CGTTCGAGGTGGAGTCATTGCAGGTCACACCAAATGACCATGCAAATGCCAG
AGCATTTTCGCACCTGGCTACCAAATTGATCGAGCAGGAGACTGAAAAGACA
CACTCATCTTGGATATCGGCAGTGCGCCTTCCAGGAGAATGATGTCTACGCAC
AAATACCACTGCGTATGCCCTATGCGCAGCGCAGAAGACCCCGAAAGGCTCG
ATAGCTACGCAAAGAACTGGCAGCGGCCTCCGGGAAGGTGCTGGATAGAGA
GATCGCAGGAAAAATCACCGACCTGCAGACCGTCATGGCTACGCCAGACGCT
GAATCTCCTACCTTTTGCCTGCATACAGACGTCACGTGTGTACGGCAGCCGAA
GTGGCCGTATACCAGGACGTGTATGCTGTACATGCACCAACATCGCTGTACC
ATCAGGCGATGAAAGGTGTCAGAACGGCGTATTGGATTGGGTTTGACACCAC
CCCGTTTATTTTGACGCGCTAGCAGGCGCGTATCCAACCTACGCCACAAACTG
GGCCGACGAGCAGGTGTTACAGGCCAGGAACATAGGACTGTGTGCAGCATCC
TTGACTGAGGGAAGACTCGGCAAACTGTCCATCTCCGCAAGAAGCAATTGAA
ACCTTGCGACACAGTCATGTTCTCGGTAGGATCTACATTGTACACTGAGAGCA
GAAAGCTACTGAGGAGCTGGCACTTACCCTCCGTATTCCACCTGAAAGGTAA
AAATCCTTTACCTGTAGGTGCGATACCATCGTATCATGTGAAGGGTACGTAGT
TAAGAAAATCACTATGTGCCCCGGCCTGTACGGTAAAACGGTAGGGTACGCC
GTGACGTATCACGCGGAGGGATTCTAGTGTGCAAGACCACAGACACTGTCAA
AGGAGAAAGAGTCTCATTCCCTGTATGCACCTACGTCCCCTCAACCATCTGTG
ATCAAATGACTGGCATACTAGCGACCGACGTCACACCGGAGGACGACAGAA
GTTGTTAGTGGGATTGAATCAGAGGATAGTTGTGAACGGAAGAACACAGCGA
AACACTAACACGATGAAGAACTATCTGCTTCCGATTGTGGCCGTCGCATTTAG
CAAGTGGGCGAGGGAAACAAGGCAGACCTTGATGATGAAAAACCTCTGGGT
GTCCGAGAGAGGTCACTTACTTGCTGCTGCTTGTGGGCATTTAAAACGAGGA
AGATGCACACCATGTACAAGAAACCAGACACCCAGACAATGTGAAGGTGCC
TTCAGAGTTTAACTCGTTCGTCATCCCGAGCCTATGGTCTACAGGCCTCGCAA
TCCCAGTCAGATCACGCATTAAGATGCTTTTGGCCAAGAAGACCAAGCGAGA
GTTAATACCTGTCTCGACGCGTCGTCAGCCAGGGATGCTGAACAAGAGGAGA
AGGAGAGGTTGGAGGCCGAGCTGACTAGAGAAGCCTTACCACCCCTCGTCCC
CATCGCGCCGGCGGAGACGGGAGTCGTCGACGTCACGTTGAAGAACTAGAGT
ATCACGCAGGTGCAGGGGTCGTGGAAACACCTCGCAGCGCGTTGAAAGTCAC
CGCACAGCCGAACGACGTACTACTAGGAAATTACGTAGTTCTGTCCCCGCAG
ACCGTCTCAAGAGCTCCAAGTTGGCCCCCGTGCACCCTCTAGCAGAGCAGGT
GAAAATAATAACACATAACGGGAGGGCCGGCGGTTACCAGGTCGACGGATA
TGACGGCAGGGTCCTACTACCATGTGGATGGCCATTCCGGTCCCTGAGTTTCA
AGCTTTGAGCGAGAGCGCCACTATGGTGTACAACGAAAGGGAGTTCGTCAAC
AGGAAACTATACCATATTGCCGTTCACGGACCGTCGCTGAACACCGACGAGA
GAACTACGAGAAAGTCAGAGCTGAAAGAACTGACGCCGAGTACGTGTTCGA
CGTAGATAAAAAATGCTGCGTCAAGAGAGAGGAAGCGTCGGGTTTGGTGTTG
GTGGGAGAGCTAACCAACCCCCCGTTCCATGAATTCGCCTACGAAGGGCTGA
AGATCAGGCCGTCGGCACCATATAAGACTACAGTAGTAGGAGTCTTTGGGGT



TCCGGGATCAGGCAAGTCTGCTATTATTAAGAGCCTCGTGACCAAACACGAT
CTGTCACCAGCGGCAAGAAGGAGAACTGCCAGGAAATAGTTAACGACGTGA
AGAAGCACCGCGGGAAGGGGACAAGTAGGGAAAACAGTGACTCCATCCTGC
TAAACGGGTGTCGTCGTGCCGTGGACACCTATATGTGGACGAGGCTTTCGCT
AGCCATTCCGGTACTCTGCTGGCCCTAATTGCTCTTGTTAAACCTCGGAGCAA
AGTGGTGTTATGCGGAGACCCCAAGCAATGCGGATTCTTCAATATGATGAGC
TTAAGGTGAACTTCAACCACAACATCTGCACTGAAGTATGTCATAAAAGTAT
ATCCAGACGTTGCACGCGTCCAGTCACGGCCATCGTGTCTACGTTGCACTACG
GAGGCAAGATGCGCACGACAACCCGTGCAACAAACCCATAATCATAGACAC
CACAGGACAGACCAAGCCCAAGCCAGGAGACATCGTGTTAACATGCTTCCGA
GGCTGGGCAAAGCAGCTGCAGTTGGACTACCGTGGACACGAAGCATGACAG
CAGCAGCATCTCAGGGCCTCACCCGCAAAGGGGTATACGCCGTAAGGCAGA
AGGTGAATGAAAATCCCTTGTATGCCCCTGCGTCGGAGCACGTGAATGTACT
GCTGACGCGCACTGAGATAGGCTGGTGTGGAAAACGCTGGCCGGCGATCCCT
GGATTAAGGTCCTATCAAACATTCCACAGGGTAACTTTACGGCCACATTGGA
AGAATGGCAAGAAGAACACGACAAAATAATGAAGGTGATTGAAGGACCGCT
GCGCCTGTGGACGCGTTCCAGAACAAAGCGAACGTGTGTTGGGCGAAAAGCC
TGGTGCCTGTCCTGGACACTGCCGGAATCAGATTGACAGCAGAGGAGTGGAG
CACCATAATTACAGCATTTAGTGGAGTTGCTCAATGATGACGTGGAGCTGAC
CACAGACTTGGTGAGAGTGCACCCGGACAGCAGCCTGGTGGGTCGTAAGGGC
TACAGTACCACTGACGGGTCGCTGTACTCGTACTTTGAAGGTAGAAATTCAA
CCAGGCTGCTATTGATATGGCAGAGATACTGACGTTGTGGCCCAGACTGCAA
GAGGCAAACGAACAGATATGCCTATACGCGCTGGGCGAAACAATGGACAAC
ATCAGATCCAAATGTCGGTGAACGATTCCGATTCATCAACACCTCCCAGGAC
AGTGCCCTGCCTGTGCCGCTACGCAATGACAGCAGAACGGATCGCCCGCCTT
AGGTCACACCAAGTTAAAAGCATGGTGGTTTGCTCATCTTTCCCCTCCCGAAA
TACCATGTAGATGGGGTGCAGAAGGTAAAGTGCGAGAAGGTTCTCCTGTTCG
ACCCGACGGTACCTTCAGTGGTTAGTCCGCGGAAGTATGCCGCATCTACGAC
GGACCACTAGATCGGTCGTTACGAGGGTTTGACTTGGACTGGACCACCGACT
CGTCTTCCACTGCCAGCGATACCATGTCGCTACCCAGTTTGCAGTCGTGTGAC
ATCGACTCGATCTACGAGCCAATGGCTCCCATAGTAGTGACGGCTGACGTAC
ACCCTGAACCCGCAGGCATCGCGGACCTGGCGGCAGATGTGCACCCTGAACC
CGCAGACCATGTGGACCTCGAGAACCCGATTCCTCCACCGCCCCGAAGAGAG
CTGCATACCTTGCCTCCCGCGCGGCGGAGCGACCGGTGCCGGCGCCGAGAAA
GCCGACGCCTGCCCCAAGGACTGCGTTTAGGAACAAGCTGCCTTTGACGTTC
GGCGACTTTGACAGCACGAGGTCGATGCGTTGGCCTCCGGGATTACTTTCGG
AGACTTCGACGACGTCCTGCGACTAGGCCGCGCGGGTGCATATATTTTCTCCT
CGGACACTGGCAGCGGACATTTACAACAAAAATCGTTAGGCAGCACAATCTC
CAGTGCGCACAACTGGATGCGGTCCAGGAGGAGAAAATGTACCCGCCAAAA
TTGGATACTGAGAGGGAGAAGCTGTTGCTGCTGAAAATGCAGATGCACCCAT
CGGAGGTAATAAGAGTCGATACCAGTCTCGCAAAGTGGAGAACATGAAAGC
CACGGTGGTGGACAGGCTCACATCGGGGGCCAGATTGTACACGGGAGCGGA
CGTAGGCCGCATACCAACATACGCGGTTCGGACCCCCGCCCCGTGTACTCCC
CTACCGTGATCGAAAGATTCTCAAGCCCCGATGTAGCAATCGCAGCGTGCAA
CGAATACCTATCCAGAAATTACCCAACAGTGGCGTCGTACCAGATAACAGAT
GATACGACGCATACTTGGACATGGTTGACGGGTCGGATAGTTGCTTGGACAG



AGCGACATTCTGCCCGGCGAAGCTCCGGTGCTACCCGAAACATCATGCGTAC
CACCAGCCGACTGTACGCAGTGCCGTCCCGTCACCCTTTCAGAACACACTAC
AGAACGTGCTAGCGGCCGCCACCAAGAGAAACTGCAACGTCACGCAAATGC
GAGAACTACCCACCATGGACTCGGCAGTGTTCAAGTGGAGTGCTTCAAGCGC
TATGCCTGCTCCGGAGAATATTGGGAAGAATATGCTAAACAACCTATCCGGA
TAACCACTGAGAACATCACTACCTATGTGACCAAATTGAAAGGCCCGAAAGC
TGCTGCTGATGGCGGAGAGGTGCGCGTCGTGGGTCAACATGGAGGTGAAGAT
CATTGACGCTGTCATGGGCGAAAAACCCCCATATTTTTGTGGGGGATTCATAG
TTTTTGACAGCGTCACACAGACCGCCTCCGTGTTTCAGACCCACTTAAGCGCC
TGTTCAAGTTGGGTAAGCCGCTAACAGCTGAAGACAAGCAGGACGAAGACA
GGCGACGAGCACTGAGTGACGAGGTTAGCAAGTGGTTCCGGACAGGCTTGGG
GCCGAACTGGAGGTGGCACTAACATCTAGGTATGAGGTAGAGGGCTGCAAA
AGTATCCTCATAGCCATGGCCACCTTGGCGAGGGACATTAAGGCGTTTAAGA
AATTGAGAGGACCTGTTATACACTCTACGGCGGTCCTAGATTGGTGCGTTAAT
ACACAGAATTCTGATTATAGCGCACTATTATAGCACCATGAATTACATCCCTA
CGCAAACGTTTTACGGCCGCCGGTGGCGCCCGCGCCCGGLCGGCLCGTCCCTGG
CCGTTGCAGGCCACTCCGGTGGCTCCCGTCGTCCCCGACTTCCAGGCCCAGCA
GATGCAGCAACTCATCAGCGCCGTAAATGCGCTGACAATGAGACAGAACGC
AATTGCTCCTGCTAGCCTCCCAAACCAAAGAAGAAGAAGACAACCAAACCA
AAGCCGAAAACGCAGCCCAAGAAGATCAACGGAAAAACGCAGCAGCAAAA
GAAGAAAGACAAGCAAGCCGACAAGAAGAAGAAGAAACCCGAAAAAGAGA
AAGAATGTGCATGAAGATTGAAAATGACTGTATCTTCGAAGTCAAACACGAA
GGAAAGGTCACTGGGTACGCCTGCCTGGTGGGCGACAAAGTCATGAAACCTG
CCCACGTGAAAGGGTCATCGACAACGCGGACCTGGCAAAGCTAGCTTTCAAG
AAATCGAGCAAGTATGACCTTGAGTGTGCCCAGATACCAGTTCACATGAGGT
CGGATGCCTCAAAGTACACGCATGAGAAGCCCGAGGACACTATAACTGGCAC
CACGGGGCTGTTCAGTACAGCGGAGGTAGGTTCACTATACCGACAGGAGCGG
GCAAACCGGGAGACAGTGGCCGGCCCATCTTTGACAACAAGGGTAGGGTAGT
CGCTATCTCCTGGGCGGGGCCAACGAGGGCTCACGCACAGCACTGTCGGTGG
TCACCTGGAACAAAGATATGGTGACTAGAGTGACCCCCGAGGGGTCCGAAGA
GTGGGATCTTGACTACAAGGACGACGATGAAAGCACCACCATCATCACCACC
ATCACCATCACAGCAGCGGCCTGGTTCCGCGTGGGTCTGgatcggatccgetaaGeGC
GCTTCGAATCGATGCATCCTAGGGCCCGGGTAATTAATTGAATTACACCCTAC
GCAAACGTTTTACGGCCGCCGGTGGCGCCCGCGCCCGGCGGCCCGTCCTTGG
CCGTTGCAGGCCACTCCGGTGGCTCCCGTCGTCCCCGACTTCCAGGCCCAGCA
GATGCAGCAACTCATCGCGCCGTAAATGCGCTGACAATGAGACAGAACGCA
ATTGCTCCTGCTAGGCCTCCCAAACCAAAGAAGAAGAAGACAACCAAACCA
AAGCCGAAAACGCAGCCCAAGAAGATCAACGGAAAAACGCACAGCAAAAG
AAGAAAGACAAGCAAGCCGACAAGAAGAAGAAGAAACCCGGAAAAAGAGA
AAGAATGTGCATGAAGATTGAAAATGACTGTATCTTCGTATGCGGCTAGCCA
CAGTAACGTAGTGTTTCAGACATGTCGGGCACCGCACTATCATGGGTGCAGA
AAATCTCGGGTGGTCTGGGGGCCTTCGCAATCGGCGCTATCCTGGTGCTGGTT
GTGGTCACTTGCATTGGGCTCCGCAGATAAGTTAGGGTGGCAATGGCATTGA
TATAGCAAGAAAATTGAAAACAGAAAAAGTTAGGGTAAGCAATGGCATATA
ACCATAACTGTATAACTTGTAACAAAGCGCAACAAGACCTGCGCAATTGGCC
CCGTGGTCCGCTCACGGAAACTCGGGGCAACTCATATTGACACATTAATTGG



CAATAATTGGAAGCTTACATAAGCTTAATTCGACGAATAATTGGATTTTTATT
TTATTTTGCAATTGGTTTTTAATATTTCCAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAACTAG
TGATCATAATCAGCCATACCACATTTGTAGAGGTTTTACTTGCTTTAAAAAAC
CTCCCACACCTCCCCCTGAACCTGAAACATAAAATGAATGCAATTGTTGTTGT
TAACTTGTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAA
ATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAAC
TCATCAATGTATCTTATCATGTCTGGATCTAGTCTGCATTAATGAATCGGCCA
ACGCGGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCAC
TGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCA
AAGGCGGTAATACGGTTATCCACAGAAAGCACCGCCGCCGCAAGGAATGGT
GCATGCGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCC
GCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCC
CGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGA
CTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGCA
GTACATCAAGTGTATCATATCCAAGTACGCCCCCTATTGACGTCAATGACGGT
AAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTAC
TTGGCAGTACATCTACGTATTAGTCATCGCTATTACCATGGGATGCGGTTTTG
GCAGTACATCAATGGGCGTGGATAGCGGTTTGACTCACGGGGATTTCCAAGT
CTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCACCAAAATCAACGGG
ACTTTCCAAAATGTCGTAACAACTCCGCCCCATTGACGCAAATGGGCGGTAG
GCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTCTCTGGCTAACTAAGAAC
CCACTGCTTAACTGGCTTATCGAAATTAATACGACTCACTATAGGGAGACCG
GAAGCTTGAATTC
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