
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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ReplicaseOnce the (-) strand is available, the replicase binds to a 
“subgenomic promoter” synthesizes a “subgenomic” 26S 
(+) RNA that contains the 3’ ORF.
This 3’ ORF encodes a protein that is self cleaved into the 
structural proteins (sPs).  The order of these proteins on the 
3’ ORF are: Capsid, E3, E2, 6K, E1. 

Capsid: forms the nucleocapsid around the (+) RNA 
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.
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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.



pSCA1
(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 pSCA1 is here (LINK to ascII - PDF).
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3x STOP codons…………
∆sP region……………….
3’UTR of SFV…………...
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SV40 termination signal…

10882-11371
1-7378
7350-7373
7399-7408
7409-7419
7417-7926
7927-8190
8191-8260
8265-8506

nsP1-4

•Drawing is to scale, although full length nsP1-4 region is not shown. Unique cloning sites are indicated.
• ∆sP 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 pSHAME vectors.



pSHAME1
(12433bp)

pSHAME2 ( PLACE LINK HERE) is identical, but with 2 extra cloning sites between Bam and 
Cla (BlpI and BssHII)

Full sequence of pSHAME1 is here (LINK).

When cloning in the pSHAME 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 pSHAME-lacZ).  Immediately after translation, 
the Capsid self-cleaves, leaving behind your tagged protein.
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•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 pSHAME cloning sequence is shown in triplets, corresponding to the reading frame
• ∆sP is the non-functional structural protein ORF containing a large deletion.  Nucleotides 7421-
7783 of the SFV genome are repeated twice in pSHAME, once in the Capsid segment (pSHAME
7421-7783) and again at the start of the ∆sP segment (pSHAME 8366-8728).



pSMART2a
(12433 bp)

pSMART1 is identical, but lacks cloning sites between Bam and Cla (BlpI and BssHII)

Full sequence of pSMART2a 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 pSMART-lacZ).  Immediately after translation, 
the Capsid self-cleaves, leaving behind your tagged protein.
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•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
• ∆sP is the non-functional structural protein ORF containing a large deletion.  Nucleotides 7421-
7783 of the SFV genome are repeated twice in pSMART, once in the Capsid segment (pSMART
7421-7783) and again at the start of the ∆sP segment (pSMART 8361-8723).



pSMART2b
(12438 bp)

pSMART2a and 2b are the same, except for the reading frame of the cloning site.

Full sequence of pSMART2b 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 pSMART-lacZ).  Immediately after translation, 
the Capsid self-cleaves, leaving behind your tagged protein.
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11862-12315
1-7378
7350-7373
7420-8220
8227-8250
8235-8250
8251-8280
8290-8307
8313-8357
8358-8368
8366-8875
8876-9139
9140-9208
9214-9455

**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
• ∆sP is the non-functional structural protein ORF containing a large deletion.  Nucleotides 7421-
7783 of the SFV genome are repeated twice in pSMART, once in the Capsid segment (pMART
7421-7783) and again at the start of the ∆sP segment (pSMART 8361-8723).
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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)
E1: 3774-5087 (438aa)



; ### from DNA Strider  Wednesday, August 19, 1998   6:35:27 PM
; DNA sequence  pSCAHelper   8650  b.p. complete sequence
;
ATGGCGGATGTGTGACATACACGACGCCAAAAGATTTTGTTCCAGCTCCTGCCACCTCCGCTACGCGAGAGATTAACCAC
CCACGATGGCCGCCAAAGTGCATGTTGATATTGAGGCTGACAGCCCATTCATCAAGTCTTTGCAGAAGGCATTTCCGTCG
TTCGAGGTGGAGTCATTGCAGGTCACACCAAATGACCATGCAAATGCCAGAGCATTTTCGCACCTGGCTACCAAATTGAT
CGAGCAGGAGACTGACAAAGACACACTCATCTTGGATATCGGCAGTGCGCCTTCCAGGAGAATGATGTCTACATGAAACG
AGATGTCAAAGTCACTCCAGGGACGAAACACACAGAGGAAAGACCCAAAGTCCAGGTAATTCAAGCAGCGGAGCCATTGG
CGACCGCTTACCTGTGCGGCATCCACAGGGAATTAGTAAGGAGACTAAATGCTGTGTTACGCCCTAACGTGCACACATTG
TTTGATATGTCGGCCGAAGACTTTGACGCGATCATCGCCTCTCACTTCCACCCAGGAGACCCGGTTCTAGAGACGGACAT
TGCATCATTCGACAAAAGCCAGGACGACTCCTTGGCTCTTACAGGTTTAATGATCCTCGAAGATCTAGGGGTGGATCAGT
ACCTGCTGGACTTGATCGAGGCAGCCTTTGGGGAAATATCCAGCTGTCACCTACCAACTGGCACGCGCTTCAAGTTCGGA
GCTATGATGAAATCGGGCATGTTTCTGACTTTGTTTATTAACACTGTTTTGAACATCACCATAGCAAGCAGGGTACTGGA
GCAGAGACTCACTGACTCCGCCTGTGCGGCCTTCATCGGCGACGACAACATCGTTCACGGAGTGATCTCCGACAAGCTGA
TGGCGGAGAGGTGCGCGTCGTGGGTCAACATGGAGGTGAAGATCATTGACGCTGTCATGGGCGAAAAACCCCCATATTTT
TGTGGGGGATTCATAGTTTTTGACAGCGTCACACAGACCGCCTGCCGTGTTTCAGACCCACTTAAGCGCCTGTTCAAGTT
GGGTAAGCCGCTAACAGCTGAAGACAAGCAGGACGAAGACAGGCGACGAGCACTGAGTGACGAGGTTAGCAAGTGGTTCC
GGACAGGCTTGGGGGCCGAACTGGAGGTGGCACTAACATCTAGGTATGAGGTAGAGGGCTGCAAAAGTATCCTCATAGCC
ATGGCCACCTTGGCGAGGGACATTAAGGCGTTTAAGAAATTGAGAGGACCTGTTATACACCTCTACGGCGGTCCTAGATT
GGTGCGTTAATACACAGAATTCTGATTATAGCGCACTATTATAGCACCATGAATTACATCCCTACGCAAACGTTTTACGG
CCGCCGGTGGCGCCCGCGCCCGGCGGCCCGTCCTTGGCCGTTGCAGGCCACTCCGGTGGCTCCCGTCGTCCCCGACTTCC
AGGCCCAGCAGATGCAGCAACTCATCAGCGCCGTAAATGCGCTGACAATGAGACAGAACGCAATTGCTCCTGCTAGGCCT
CCCAAACCAAAGAAGAAGAAGACAACCAAACCAAAGCCGAAAACGCAGCCCAAGAAGATCAACGGAAAAACGCAGCAGCA
AAAGAAGAAAGACAAGCAAGCCGACAAGAAGAAGAAGAAACCCGGAAAAAGAGAAAGAATGTGCATGAAGATTGAAAATG
ACTGTATCTTCGAAGTCAAACACGAAGGAAAGGTCACTGGGTACGCCTGCCTGGTGGGCGACAAAGTCATGAAACCTGCC
CACGTGAAAGGAGTCATCGACAACGCGGACCTGGCAAAGCTAGCTTTCAAGAAATCGAGCAAGTATGACCTTGAGTGTGC
CCAGATACCAGTTCACATGAGGTCGGATGCCTCAAAGTACACGCATGAGAAGCCCGAGGGACACTATAACTGGCACCACG
GGGCTGTTCAGTACAGCGGAGGTAGGTTCACTATACCGACAGGAGCGGGCAAACCGGGAGACAGTGGCCGGCCCATCTTT
GACAACAAGGGGAGGGTAGTCGCTATCGTCCTGGGCGGGGCCAACGAGGGCTCACGCACAGCACTGTCGGTGGTCACCTG
GAACAAAGATATGGTGACTAGAGTGACCCCCGAGGGGTCCGAAGAGTGGTCCGCCCCGCTGATTACTGCCATGTGTGTCC
TTGCCAATGCTACCTTCCCGTGCTTCCAGCCCCCGTGTGTACCTTGCTGCTATGAAAACAACGCAGAGGCCACACTACGG
ATGCTCGAGGATAACGTGGATAGGCCAGGGTACTACGACCTCCTTCAGGCAGCCTTGACGTGCCGAAACGGAACATCCCA
CCAATTGAGCGTGTCGCAACACTTCAACGTGTATAAGGCTACACGCCCTTACATCGCGTACTGCGCCGACTGCGGAGCAG
GGCACTCGTGTCATAGCCCCGTAGCAATTGAAGCGGTCAGGTCCGAAGCTACCGACGGGATGCTGAAGATTCAGTTCTCG
GCACAAATTGGCATAGATAAGAGTGACAATCATGACTACACGAAGATAAGGTACGCAGACGGGCACGCCATTGAGAATGC
CGTCCGGTCATCTTTGAAGGTAGCCACCTCCGGAGACTGTTTCGTCCATGGCACAATGGGACATTTCATACTGGCAAAGT
GCCCACCGGGTGAATTCCTGCAGGTCTCGATCCAGGACACCAGAAACGCGGTCCGTGCCTGCAGAATACAATATCATCAT
GACCCTCAACCGGTGGGTAGAGAAAAATTTACAATTAGACCACACTATGGAAAAGAGATCCCTTGCACCACTTATCAACA
GACCACAGCGAAGACCGTGGAGGAAATCGACATGCATATGCCGCCAGATACGCCGGACAGGACGTTGCTATCACAGCAAT
CTGGCAATGTAAAGATCACAGTCGGAGGAAAGAAGGTGAAATACAACTGCACCTGTGGAACCGGAAACGTTGGCACTACT
AATTCGGACATGACGATCAACACGTGTCTAATAGAGCAGTGCCACGTCTCAGTGACGGACCATAAGAAATGGCAGTTCAA
CTCACCTTTCGTCCCGAGAGCCGACGAACCGGCTAGAAAAGGCAAAGTCCATATCCCATTCCCGTTGGACAACATCACAT
GCAGAGTTCCAATGGCGCGCGAACCAACCGTCATCCACGGCAAAAGAGAAGTGACACTGCACCTTCACCCAGATCATCCC
ACGCTCTTTTCCTACCGCACACTGGGTGAGGACCCGCAGTATCACGAGGAATGGGTGACAGCGGCGGTGGAACGGACCAT
ACCCGTACCAGTGGACGGGATGGAGTACCACTGGGGAAACAACGACCCAGTGAGGCTTTGGTCTCAACTCACCACTGAAG
GGAAACCGCACGGCTGGCCGCATCAGATCGTACAGTACTACTATGGGCTTTACCCGGCCGCTACAGTATCCGCGGTCGTC
GGGATGAGCTTACTGGCGTTGATATCGATCTTCGCGTCGTGCTACATGCTGGTTGCGGCCCGCAGTAAGTGCTTGACCCC
TTATGCTTTAACACCAGGAGCTGCAGTTCCGTGGACGCTGGGGATACTCTGCTGCGCCCCGCGGGCGCACGCAGCTAGTG
TGGCAGAGACTATGGCCTACTTGTGGGACCAAAACCAAGCGTTGTTCTGGTTGGAGTTTGCGGCCCCTGTTGCCTGCATC
CTCATCATCACGTATTGCCTCAGAAACGTGCTGTGTTGCTGTAAGAGCCTTTCTTTTTTAGTGCTACTGAGCCTCGGGGC
AACCGCCAGAGCTTACGAACATTCGACAGTAATGCCGAACGTGGTGGGGTTCCCGTATAAGGCTCACATTGAAAGGCCAG
GATATAGCCCCCTCACTTTGCAGATGCAGGTTGTTGAAACCAGCCTCGAACCAACCCTTAATTTGGAATACATAACCTGT
GAGTACAAGACGGTCGTCCCGTCGCCGTACGTGAAGTGCTGCGGCGCCTCAGAGTGCTCCACTAAAGAGAAGCCTGACTA
CC
AATGCAAGGTTTACACAGGCGTGTACCCGTTCATGTGGGGAGGGGCATATTGCTTCTGCGACTCAGAAAACACGCAAC
T
CAGCGAGGCGTACGTCGATCGATCGGACGTATGCAGGCATGATCACGCATCTGCTTACAAAGCCCATACAGCATCGCTG
AAGGCCAAAGTGAGGGTTATGTACGGCAACGTAAACCAGACTGTGGATGTTTACGTGAACGGAGACCATGCCGTCACGAT
AGGGGGTACTCAGTTCATATTCGGGCCGCTGTCATCGGCCTGGACCCCGTTCGACAACAAGATAGTCGTGTACAAAGACG



AAGTGTTCAATCAGGACTTCCCGCCGTACGGATCTGGGCAACCAGGGCGCTTCGGCGACATCCAAAGCAGAACAGTGGAG
AGTAACGACCTGTACGCGAACACGGCACTGAAGCTGGCACGCCCTTCACCCGGCATGGTCCATGTACCGTACACACAGAC
ACCTTCAGGGTTCAAATATTGGCTAAAGGAAAAAGGGACAGCCCTAAATACGAAGGCTCCTTTTGGCTGCCAAATCAAAA
CGAACCCTGTCAGGGCCATGAACTGCGCCGTGGGAAACATCCCTGTCTCCATGAATTTGCCTGACAGCGCCTTTACCCGC
ATTGTCGAGGCGCCGACCATCATTGACCTGACTTGCACAGTGGCTACCTGTACGCACTCCTCGGATTTCGGCGGCGTCTT
GACACTGACGTACAAGACCAACAAGAACGGGGACTGCTCTGTACACTCGCACTCTAACGTAGCTACTCTACAGGAGGCCA
CAGCAAAAGTGAAGACAGCAGGTAAGGTGACCTTACACTTCTCCACGGCAAGCGCATCACCTTCTTTTGTGGTGTCGCTA
TGCAGTGCTAGGGCCACCTGTTCAGCGTCGTGTGAGCCCCCGAAAGACCACATAGTCCCATATGCGGCTAGCCACAGTAA
CGTAGTGTTTCCAGACATGTCGGGCACCGCACTATCATGGGTGCAGAAAATCTCGGGTGGTCTGGGGGCCTTCGCAATCG
GCGCTATCCTGGTGCTGGTTGTGGTCACTTGCATTGGGCTCCGCAGATAAGTTAGGGTAGGCAATGGCATTGATATAGCA
AGAAAATTGAAAACAGAAAAAGTTAGGGTAAGCAATGGCATATAACCATAACTGTATAACTTGTAACAAAGCGCAACAAG
ACCTGCGCAATTGGCCCCGTGGTCCGCCTCACGGAAACTCGGGGCAACTCATATTGACACATTAATTGGCAATAATTGGA
AGCTTACATAAGCTTAATTCGACGAATAATTGGATTTTTATTTTATTTTGCAATTGGTTTTTAATATTTCCAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAACTAGTgatcataatcagcc
ataccacatttgtagaggttttacttgctttaaaaaacctcccacacctccccctgaacctgaaacataaaatgaatgca
attgttgttgttaacttgtttattgcagcttataatggttacaaataaagcaatagcatcacaaatttcacaaataaagc
atttttttcactgcattctagttgtggtttgtccaaactcatcaatgtatcttatcatgtctggaTCTAGTCTGCATTAA
TGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTC
GGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCAG
GAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTC
CGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGC
GTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTT
CGGGAAGCGTGGCGCTTTCTCAATGCTCGCGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGT
GTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGA
CTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGT
GGTGGCCTAACTACGGCTACACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGA
GTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAG
AAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGcatTCTGACGCTCAGTGGAACGAAAACTCACGTTAAG
GGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAA
AGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCG
TTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAA
TGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGT
GGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAG
TTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTT
CCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTC
AGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAG
ATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGG
CGTCAATACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAA
CTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTAC
TTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTT
GAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAA
TGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGTCTAAGAAACCATTAT
TATCATGACATTAACCTATAAAAATAGGCGTATCACGAGGCCCTTTCGTCTCGCGCGTTTCGGTGATGACGGTGAAAACC
TCTGACACATGCAGCTCCCGGAGACGGTCACAGCTTCTGTCTAAGCGGATGCCGGGAGCAGACAAGCCCGTCAGGGCGCG
TCAGCGGGTGTTGGCGGGTGTCGGGGCTGGCTTAACTATGCGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATCGA
CGCTCTCCCTTATGCGACTCCTGCATTAGGAAGCAGCCCAGTACTAGGTTGAGGCCGTTGAGCACCGCCGCCGCAAGGAA
TGGTGCATGCGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATA
TGGAGTTCCGCGTTACATAACTTACGGTAAAT
GGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGG
GACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAA
GTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCT
ACTTGGCAGTACATCTACGTATTAGTCATCGCTATTACCATGGTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATA
GCGGTTTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCACCAAAATCAACGGG
ACTTTCCAAAATGTCGTAACAACTCCGCCCCATTGACGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGC
AGAGCTCTCTGGCTAACTAGAGAACCCACTGCTTAACTGGCTTATCGAAATTAATACGACTCACTATAGGGAGACCGGAA
GCTTGAATTC
//



; ### from DNA Strider  Wednesday, August 19, 1998   6:34:46 PM
; DNA sequence  pSCA1 NheI site changed  11489  b.p. complete sequence
;
ATGGCGGATGTGTGACATACACGACGCCAAAAGATTTTGTTCCAGCTCCTGCCACCTCCGCTACGCGAGAGATTAACCAC
CCACGATGGCCGCCAAAGTGCATGTTGATATTGAGGCTGACAGCCCATTCATCAAGTCTTTGCAGAAGGCATTTCCGTCG
TTCGAGGTGGAGTCATTGCAGGTCACACCAAATGACCATGCAAATGCCAGAGCATTTTCGCACCTGGCTACCAAATTGAT
CGAGCAGGAGACTGACAAAGACACACTCATCTTGGATATCGGCAGTGCGCCTTCCAGGAGAATGATGTCTACGCACAAAT
ACCACTGCGTATGCCCTATGCGCAGCGCAGAAGACCCCGAAAGGCTCGATAGCTACGCAAAGAAACTGGCAGCGGCCTCC
GGGAAGGTGCTGGATAGAGAGATCGCAGGAAAAATCACCGACCTGCAGACCGTCATGGCTACGCCAGACGCTGAATCTCC
TACCTTTTGCCTGCATACAGACGTCACGTGTCGTACGGCAGCCGAAGTGGCCGTATACCAGGACGTGTATGCTGTACATG
CACCAACATCGCTGTACCATCAGGCGATGAAAGGTGTCAGAACGGCGTATTGGATTGGGTTTGACACCACCCCGTTTATG
TTTGACGCGCTAGCAGGCGCGTATCCAACCTACGCCACAAACTGGGCCGACGAGCAGGTGTTACAGGCCAGGAACATAGG
ACTGTGTGCAGCATCCTTGACTGAGGGAAGACTCGGCAAACTGTCCATTCTCCGCAAGAAGCAATTGAAACCTTGCGACA
CAGTCATGTTCTCGGTAGGATCTACATTGTACACTGAGAGCAGAAAGCTACTGAGGAGCTGGCACTTACCCTCCGTATTC
CACCTGAAAGGTAAACAATCCTTTACCTGTAGGTGCGATACCATCGTATCATGTGAAGGGTACGTAGTTAAGAAAATCAC
TATGTGCCCCGGCCTGTACGGTAAAACGGTAGGGTACGCCGTGACGTATCACGCGGAGGGATTCCTAGTGTGCAAGACCA
CAGACACTGTCAAAGGAGAAAGAGTCTCATTCCCTGTATGCACCTACGTCCCCTCAACCATCTGTGATCAAATGACTGGC
ATACTAGCGACCGACGTCACACCGGAGGACGCACAGAAGTTGTTAGTGGGATTGAATCAGAGGATAGTTGTGAACGGAAG
AACACAGCGAAACACTAACACGATGAAGAACTATCTGCTTCCGATTGTGGCCGTCGCATTTAGCAAGTGGGCGAGGGAAT
ACAAGGCAGACCTTGATGATGAAAAACCTCTGGGTGTCCGAGAGAGGTCACTTACTTGCTGCTGCTTGTGGGCATTTAAA
ACGAGGAAGATGCACACCATGTACAAGAAACCAGACACCCAGACAATAGTGAAGGTGCCTTCAGAGTTTAACTCGTTCGT
CATCCCGAGCCTATGGTCTACAGGCCTCGCAATCCCAGTCAGATCACGCATTAAGATGCTTTTGGCCAAGAAGACCAAGC
GAGAGTTAATACCTGTTCTCGACGCGTCGTCAGCCAGGGATGCTGAACAAGAGGAGAAGGAGAGGTTGGAGGCCGAGCTG
ACTAGAGAAGCCTTACCACCCCTCGTCCCCATCGCGCCGGCGGAGACGGGAGTCGTCGACGTCGACGTTGAAGAACTAGA
GTATCACGCAGGTGCAGGGGTCGTGGAAACACCTCGCAGCGCGTTGAAAGTCACCGCACAGCCGAACGACGTACTACTAG
GAAATTACGTAGTTCTGTCCCCGCAGACCGTGCTCAAGAGCTCCAAGTTGGCCCCCGTGCACCCTCTAGCAGAGCAGGTG
AAAATAATAACACATAACGGGAGGGCCGGCGGTTACCAGGTCGACGGATATGACGGCAGGGTCCTACTACCATGTGGATC
GGCCATTCCGGTCCCTGAGTTTCAAGCTTTGAGCGAGAGCGCCACTATGGTGTACAACGAAAGGGAGTTCGTCAACAGGA
AACTATACCATATTGCCGTTCACGGACCGTCGCTGAACACCGACGAGGAGAACTACGAGAAAGTCAGAGCTGAAAGAACT
GACGCCGAGTACGTGTTCGACGTAGATAAAAAATGCTGCGTCAAGAGAGAGGAAGCGTCGGGTTTGGTGTTGGTGGGAGA
GCTAACCAACCCCCCGTTCCATGAATTCGCCTACGAAGGGCTGAAGATCAGGCCGTCGGCACCATATAAGACTACAGTAG
TAGGAGTCTTTGGGGTTCCGGGATCAGGCAAGTCTGCTATTATTAAGAGCCTCGTGACCAAACACGATCTGGTCACCAGC
GGCAAGAAGGAGAACTGCCAGGAAATAGTTAACGACGTGAAGAAGCACCGCGGGAAGGGGACAAGTAGGGAAAACAGTGA
CTCCATCCTGCTAAACGGGTGTCGTCGTGCCGTGGACATCCTATATGTGGACGAGGCTTTCGCTaGCCATTCCGGTACTC
TGCTGGCCCTAATTGCTCTTGTTAAACCTCGGAGCAAAGTGGTGTTATGCGGAGACCCCAAGCAATGCGGATTCTTCAAT
ATGATGCAGCTTAAGGTGAACTTCAACCACAACATCTGCACTGAAGTATGTCATAAAAGTATATCCAGACGTTGCACGCG
TCCAGTCACGGCCATCGTGTCTACGTTGCACTACGGAGGCAAGATGCGCACGACCAACCCGTGCAACAAACCCATAATCA
TAGACACCACAGGACAGACCAAGCCCAAGCCAGGAGACATCGTGTTAACATGCTTCCGAGGCTGGGCAAAGCAGCTGCAG
TTGGACTACCGTGGACACGAAGTCATGACAGCAGCAGCATCTCAGGGCCTCACCCGCAAAGGGGTATACGCCGTAAGGCA
GAAGGTGAATGAAAATCCCTTGTATGCCCCTGCGTCGGAGCACGTGAATGTACTGCTGACGCGCACTGAGGATAGGCTGG
TGTGGAAAACGCTGGCCGGCGATCCCTGGATTAAGGTCCTATCAAACATTCCACAGGGTAACTTTACGGCCACATTGGAA
GAATGGCAAGAAGAACACGACAAAATAATGAAGGTGATTGAAGGACCGGCTGCGCCTGTGGACGCGTTCCAGAACAAAGC
GAACGTGTGTTGGGCGAAAAGCCTGGTGCCTGTCCTGGACACTGCCGGAATCAGATTGACAGCAGAGGAGTGGAGCACCA
TAATTACAGCATTTAAGGAGGACAGAGCTTACTCTCCAGTGGTGGCCTTGAATGAAATTTGCACCAAGTACTATGGAGTT
GACCTGGACAGTGGCCTGTTTTCTGCCCCGAAGGTGTCCCTGTATTACGAGAACAACCACTGGGATAACAGACCTGGTGG
AAGGATGTATGGATTCAATGCCGCAACAGCTGCCAGGCTGGAAGCTAGACATACCTTCCTGAAGGGGCAGTGGCATACGG
GCAAGCAGGCAGTTATCGCAGAAAGAAAAATCCAACCGCTTTCTGTGCTGGACAATGTAATTCCTATCAACCGCAGGCTG
CCGCACGCCCTGGTGGCTGAGTACAAGACGGTTAAAGGCAGTAGGGTTGAGTGGCTGGTCAATAAAGTAAGAGGGTACCA
CGTCCTGCTGGTGAGTGAGTACAACCTGGCTTTGCCTCGACGCAGGGTCACTTGGTTGTCACCGCTGAATGTCACAGGCG
CCGATAGGTGCTACGACCTAAGTTTAGGACTGCCGGCTGACGCCGGCAGGTTCGACTTGGTCTTTGTGAACATTCACACG
GAATTCAGAATCCACCACTACCAGCAGTGTGTCGACCACGCCATGAAGCTGCAGATGCTTGGGGGAGATGCGCTACGACT
GCTAAAACCCGGCGGCATCTTGATGAGAGCTTACGGATACGCCGATAAAATCAGCGAAGCCGTTGTTTCCTCCTTAAGCA
GAAAGTTCTCGTCTGCAAGAGTGTTGCGCCCGGATTGTGTCACCAGCAATACAGAAGTGTTCTTGCTGTT
CTCCAACTTT
GACAACGGAAAGAGACCCTCTACGCTACACCAGATGAATACCAAGCTGAGTGCCGTGTATGCCGGAGAAGCCATGCACAC
GGCCGGGTGTGCACCATCCTACAGAGTTAAGAGAGCAGACATAGCCACGTGCACAGAAGCGGCTGTGGTTAACGCAGCTA
ACGCCCGTGGAACTGTAGGGGATGGCGTATGCAGGGCCGTGGCGAAGAAATGGCCGTCAGCCTTTAAGGGAGCAGCAACA
CCAGTGGGCACAATTAAAACAGTCATGTGCGGCTCGTACCCCGTCATCCACGCTGTAGCGCCTAATTTCTCTGCCACGAC
TGAAGCGGAAGGGGACCGCGAATTGGCCGCTGTCTACCGGGCAGTGGCCGCCGAAGTAAACAGACTGTCACTGAGCAGCG



TAGCCATCCCGCTGCTGTCCACAGGAGTGTTCAGCGGCGGAAGAGATAGGCTGCAGCAATCCCTCAACCATCTATTCACA
GCAATGGACGCCACGGACGCTGACGTGACCATCTACTGCAGAGACAAAAGTTGGGAGAAGAAAATCCAGGAAGCCATTGA
CATGAGGACGGCTGTGGAGTTGCTCAATGATGACGTGGAGCTGACCACAGACTTGGTGAGAGTGCACCCGGACAGCAGCC
TGGTGGGTCGTAAGGGCTACAGTACCACTGACGGGTCGCTGTACTCGTACTTTGAAGGTACGAAATTCAACCAGGCTGCT
ATTGATATGGCAGAGATACTGACGTTGTGGCCCAGACTGCAAGAGGCAAACGAACAGATATGCCTATACGCGCTGGGCGA
AACAATGGACAACATCAGATCCAAATGTCCGGTGAACGATTCCGATTCATCAACACCTCCCAGGACAGTGCCCTGCCTGT
GCCGCTACGCAATGACAGCAGAACGGATCGCCCGCCTTAGGTCACACCAAGTTAAAAGCATGGTGGTTTGCTCATCTTTT
CCCCTCCCGAAATACCATGTAGATGGGGTGCAGAAGGTAAAGTGCGAGAAGGTTCTCCTGTTCGACCCGACGGTACCTTC
AGTGGTTAGTCCGCGGAAGTATGCCGCATCTACGACGGACCACTCAGATCGGTCGTTACGAGGGTTTGACTTGGACTGGA
CCACCGACTCGTCTTCCACTGCCAGCGATACCATGTCGCTACCCAGTTTGCAGTCGTGTGACATCGACTCGATCTACGAG
CCAATGGCTCCCATAGTAGTGACGGCTGACGTACACCCTGAACCCGCAGGCATCGCGGACCTGGCGGCAGATGTGCACCC
TGAACCCGCAGACCATGTGGACCTCGAGAACCCGATTCCTCCACCGCGCCCGAAGAGAGCTGCATACCTTGCCTCCCGCG
CGGCGGAGCGACCGGTGCCGGCGCCGAGAAAGCCGACGCCTGCCCCAAGGACTGCGTTTAGGAACAAGCTGCCTTTGACG
TTCGGCGACTTTGACGAGCACGAGGTCGATGCGTTGGCCTCCGGGATTACTTTCGGAGACTTCGACGACGTCCTGCGACT
AGGCCGCGCGGGTGCATATATTTTCTCCTCGGACACTGGCAGCGGACATTTACAACAAAAATCCGTTAGGCAGCACAATC
TCCAGTGCGCACAACTGGATGCGGTCCAGGAGGAGAAAATGTACCCGCCAAAATTGGATACTGAGAGGGAGAAGCTGTTG
CTGCTGAAAATGCAGATGCACCCATCGGAGGCTAATAAGAGTCGATACCAGTCTCGCAAAGTGGAGAACATGAAAGCCAC
GGTGGTGGACAGGCTCACATCGGGGGCCAGATTGTACACGGGAGCGGACGTAGGCCGCATACCAACATACGCGGTTCGGT
ACCCCCGCCCCGTGTACTCCCCTACCGTGATCGAAAGATTCTCAAGCCCCGATGTAGCAATCGCAGCGTGCAACGAATAC
CTATCCAGAAATTACCCAACAGTGGCGTCGTACCAGATAACAGATGAATACGACGCATACTTGGACATGGTTGACGGGTC
GGATAGTTGCTTGGACAGAGCGACATTCTGCCCGGCGAAGCTCCGGTGCTACCCGAAACATCATGCGTACCACCAGCCGA
CTGTACGCAGTGCCGTCCCGTCACCCTTTCAGAACACACTACAGAACGTGCTAGCGGCCGCCACCAAGAGAAACTGCAAC
GTCACGCAAATGCGAGAACTACCCACCATGGACTCGGCAGTGTTCAACGTGGAGTGCTTCAAGCGCTATGCCTGCTCCGG
AGAATATTGGGAAGAATATGCTAAACAACCTATCCGGATAACCACTGAGAACATCACTACCTATGTGACCAAATTGAAAG
GCCCGAAAGCTGCTGCCTTGTTCGCTAAGACCCACAACTTGGTTCCGCTGCAGGAGGTTCCCATGGACAGATTCACGGTC
GACATGAAACGAGATGTCAAAGTCACTCCAGGGACGAAACACACAGAGGAAAGACCCAAAGTCCAGGTAATTCAAGCAGC
GGAGCCATTGGCGACCGCTTACCTGTGCGGCATCCACAGGGAATTAGTAAGGAGACTAAATGCTGTGTTACGCCCTAACG
TGCACACATTGTTTGATATGTCGGCCGAAGACTTTGACGCGATCATCGCCTCTCACTTCCACCCAGGAGACCCGGTTCTA
GAGACGGACATTGCATCATTCGACAAAAGCCAGGACGACTCCTTGGCTCTTACAGGTTTAATGATCCTCGAAGATCTAGG
GGTGGATCAGTACCTGCTGGACTTGATCGAGGCAGCCTTTGGGGAAATATCCAGCTGTCACCTACCAACTGGCACGCGCT
TCAAGTTCGGAGCTATGATGAAATCGGGCATGTTTCTGACTTTGTTTATTAACACTGTTTTGAACATCACCATAGCAAGC
AGGGTACTGGAGCAGAGACTCACTGACTCCGCCTGTGCGGCCTTCATCGGCGACGACAACATCGTTCACGGAGTGATCTC
CGACAAGCTGATGGCGGAGAGGTGCGCGTCGTGGGTCAACATGGAGGTGAAGATCATTGACGCTGTCATGGGCGAAAAAC
CCCCATATTTTTGTGGGGGATTCATAGTTTTTGACAGCGTCACACAGACCGCCTGCCGTGTTTCAGACCCACTTAAGCGC
CTGTTCAAGTTGGGTAAGCCGCTAACAGCTGAAGACAAGCAGGACGAAGACAGGCGACGAGCACTGAGTGACGAGGTTAG
CAAGTGGTTCCGGACAGGCTTGGGGGCCGAACTGGAGGTGGCACTAACATCTAGGTATGAGGTAGAGGGCTGCAAAAGTA
TCCTCATAGCCATGGCCACCTTGGCGAGGGACATTAAGGCGTTTAAGAAATTGAGAGGACCTGTTATACACCTCTACGGC
GGTCCTAGATTGGTGCGTTAATACACAGAATTCTGATTggatccCGGGTAATTAATTGAATTACATCCCTACGCAAACGT
TTTACGGCCGCCGGTGGCGCCCGCGCCCGGCGGCCCGTCCTTGGCCGTTGCAGGCCACTCCGGTGGCTCCCGTCGTCCCC
GACTTCCAGGCCCAGCAGATGCAGCAACTCATCAGCGCCGTAAATGCGCTGACAATGAGACAGAACGCAATTGCTCCTGC
TAGGCCTCCCAAACCAAAGAAGAAGAAGACAACCAAACCAAAGCCGAAAACGCAGCCCAAGAAGATCAACGGAAAAACGC
AGCAGCAAAAGAAGAAAGACAAGCAAGCCGACAAGAAGAAGAAGAAACCCGGAAAAAGAGAAAGAATGTGCATGAAGATT
GAAAATGACTGTATCTTCGTATGCGGCTAGCCACAGTAACGTAGTGTTTCCAGACATGTCGGGCACCGCACTATCATGGG
TGCAGAAAATCTCGGGTGGTCTGGGGGCCTTCGCAATCGGCGCTATCCTGGTGCTGGTTGTGGTCACTTGCATTGGGCTC
CGCAGATAAGTTAGGGTAGGCAATGGCATTGATATAGCAAGAAAATTGAAAACAGAAAAAGTTAGGGTAAGCAATGGCAT
ATAACCATAACTGTATAACTTGTAACAAAGCGCAA
CAAGACCTGCGCAATTGGCCCCGTGGTCCGCCTCACGGAAACTCG
GGGCAACTCATATTGACACATTAATTGGCAATAATTGGAAGCTTACATAAGCTTAATTCGACGAATAATTGGATTTTTAT
TTTATTTTGCAATTGGTTTTTAATATTTCCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAACTAGTgatcataatcagccataccacatttgtagaggttttacttgctttaaaaaacctc
ccacacctccccctgaacctgaaacataaaatgaatgcaattgttgttgttaacttgtttattgcagcttataatggtta
caaataaagcaatagcatcacaaatttcacaaataaagcatttttttcactgcattctagttgtggtttgtccaaactca
tcaatgtatcttatcatgtctggaTCTAGTCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGG
GCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGG
CGGTAATACGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAAC
CGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCA
GAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGA
CCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCAATGCTCGCGCTGTAGGTAT
CTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATC



CGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCA
GAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGGACAGTATTTGGT
ATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAG
CGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGG
GGcatTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAG
ATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTT
AATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTA
CGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCA
GCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTG
TTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGT
CACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGC
AAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGC
AGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCT
GAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAGAACTTTA
AAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTA
ACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAA
ATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATT
TATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATT
TCCCCGAAAAGTGCCACCTGACGTCTAAGAAACCATTATTATCATGACATTAACCTATAAAAATAGGCGTATCACGAGGC
CCTTTCGTCTCGCGCGTTTCGGTGATGACGGTGAAAACCTCTGACACATGCAGCTCCCGGAGACGGTCACAGCTTCTGTC
TAAGCGGATGCCGGGAGCAGACAAGCCCGTCAGGGCGCGTCAGCGGGTGTTGGCGGGTGTCGGGGCTGGCTTAACTATGC
GGCATCAGAGCAGATTGTACTGAGAGTGCACCATATCGACGCTCTCCCTTATGCGACTCCTGCATTAGGAAGCAGCCCAG
TACTAGGTTGAGGCCGTTGAGCACCGCCGCCGCAAGGAATGGTGCATGCGTAATCAATTACGGGGTCATTAGTTCATAGC
CCATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGAC
GTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAA
CTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCC
TGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTATTACCAT
GGTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCGGTTTGACTCACGGGGATTTCCAAGTCTCCACCCCATTG
ACGTCAATGGGAGTTTGTTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCATTGACGCAA
ATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTCTCTGGCTAACTAGAGAACCCACTGCTTAACTGGC
TTATCGAAATTAATACGACTCACTATAGGGAGACCGGAAGCTTGAATTC
//



; ### from DNA Strider  Wednesday, August 19, 1998   6:35:43 PM
; DNA sequence  pSCAb (NheI site chgd) sfv3  14568  b.p. complete sequence
;
ATGGCGGATGTGTGACATACACGACGCCAAAAGATTTTGTTCCAGCTCCTGCCACCTCCGCTACGCGAGAGATTAACCAC
CCACGATGGCCGCCAAAGTGCATGTTGATATTGAGGCTGACAGCCCATTCATCAAGTCTTTGCAGAAGGCATTTCCGTCG
TTCGAGGTGGAGTCATTGCAGGTCACACCAAATGACCATGCAAATGCCAGAGCATTTTCGCACCTGGCTACCAAATTGAT
CGAGCAGGAGACTGACAAAGACACACTCATCTTGGATATCGGCAGTGCGCCTTCCAGGAGAATGATGTCTACGCACAAAT
ACCACTGCGTATGCCCTATGCGCAGCGCAGAAGACCCCGAAAGGCTCGATAGCTACGCAAAGAAACTGGCAGCGGCCTCC
GGGAAGGTGCTGGATAGAGAGATCGCAGGAAAAATCACCGACCTGCAGACCGTCATGGCTACGCCAGACGCTGAATCTCC
TACCTTTTGCCTGCATACAGACGTCACGTGTCGTACGGCAGCCGAAGTGGCCGTATACCAGGACGTGTATGCTGTACATG
CACCAACATCGCTGTACCATCAGGCGATGAAAGGTGTCAGAACGGCGTATTGGATTGGGTTTGACACCACCCCGTTTATG
TTTGACGCGCTAGCAGGCGCGTATCCAACCTACGCCACAAACTGGGCCGACGAGCAGGTGTTACAGGCCAGGAACATAGG
ACTGTGTGCAGCATCCTTGACTGAGGGAAGACTCGGCAAACTGTCCATTCTCCGCAAGAAGCAATTGAAACCTTGCGACA
CAGTCATGTTCTCGGTAGGATCTACATTGTACACTGAGAGCAGAAAGCTACTGAGGAGCTGGCACTTACCCTCCGTATTC
CACCTGAAAGGTAAACAATCCTTTACCTGTAGGTGCGATACCATCGTATCATGTGAAGGGTACGTAGTTAAGAAAATCAC
TATGTGCCCCGGCCTGTACGGTAAAACGGTAGGGTACGCCGTGACGTATCACGCGGAGGGATTCCTAGTGTGCAAGACCA
CAGACACTGTCAAAGGAGAAAGAGTCTCATTCCCTGTATGCACCTACGTCCCCTCAACCATCTGTGATCAAATGACTGGC
ATACTAGCGACCGACGTCACACCGGAGGACGCACAGAAGTTGTTAGTGGGATTGAATCAGAGGATAGTTGTGAACGGAAG
AACACAGCGAAACACTAACACGATGAAGAACTATCTGCTTCCGATTGTGGCCGTCGCATTTAGCAAGTGGGCGAGGGAAT
ACAAGGCAGACCTTGATGATGAAAAACCTCTGGGTGTCCGAGAGAGGTCACTTACTTGCTGCTGCTTGTGGGCATTTAAA
ACGAGGAAGATGCACACCATGTACAAGAAACCAGACACCCAGACAATAGTGAAGGTGCCTTCAGAGTTTAACTCGTTCGT
CATCCCGAGCCTATGGTCTACAGGCCTCGCAATCCCAGTCAGATCACGCATTAAGATGCTTTTGGCCAAGAAGACCAAGC
GAGAGTTAATACCTGTTCTCGACGCGTCGTCAGCCAGGGATGCTGAACAAGAGGAGAAGGAGAGGTTGGAGGCCGAGCTG
ACTAGAGAAGCCTTACCACCCCTCGTCCCCATCGCGCCGGCGGAGACGGGAGTCGTCGACGTCGACGTTGAAGAACTAGA
GTATCACGCAGGTGCAGGGGTCGTGGAAACACCTCGCAGCGCGTTGAAAGTCACCGCACAGCCGAACGACGTACTACTAG
GAAATTACGTAGTTCTGTCCCCGCAGACCGTGCTCAAGAGCTCCAAGTTGGCCCCCGTGCACCCTCTAGCAGAGCAGGTG
AAAATAATAACACATAACGGGAGGGCCGGCGGTTACCAGGTCGACGGATATGACGGCAGGGTCCTACTACCATGTGGATC
GGCCATTCCGGTCCCTGAGTTTCAAGCTTTGAGCGAGAGCGCCACTATGGTGTACAACGAAAGGGAGTTCGTCAACAGGA
AACTATACCATATTGCCGTTCACGGACCGTCGCTGAACACCGACGAGGAGAACTACGAGAAAGTCAGAGCTGAAAGAACT
GACGCCGAGTACGTGTTCGACGTAGATAAAAAATGCTGCGTCAAGAGAGAGGAAGCGTCGGGTTTGGTGTTGGTGGGAGA
GCTAACCAACCCCCCGTTCCATGAATTCGCCTACGAAGGGCTGAAGATCAGGCCGTCGGCACCATATAAGACTACAGTAG
TAGGAGTCTTTGGGGTTCCGGGATCAGGCAAGTCTGCTATTATTAAGAGCCTCGTGACCAAACACGATCTGGTCACCAGC
GGCAAGAAGGAGAACTGCCAGGAAATAGTTAACGACGTGAAGAAGCACCGCGGGAAGGGGACAAGTAGGGAAAACAGTGA
CTCCATCCTGCTAAACGGGTGTCGTCGTGCCGTGGACATCCTATATGTGGACGAGGCTTTCGCTAGCCATTCCGGTACTC
TGCTGGCCCTAATTGCTCTTGTTAAACCTCGGAGCAAAGTGGTGTTATGCGGAGACCCCAAGCAATGCGGATTCTTCAAT
ATGATGCAGCTTAAGGTGAACTTCAACCACAACATCTGCACTGAAGTATGTCATAAAAGTATATCCAGACGTTGCACGCG
TCCAGTCACGGCCATCGTGTCTACGTTGCACTACGGAGGCAAGATGCGCACGACCAACCCGTGCAACAAACCCATAATCA
TAGACACCACAGGACAGACCAAGCCCAAGCCAGGAGACATCGTGTTAACATGCTTCCGAGGCTGGGCAAAGCAGCTGCAG
TTGGACTACCGTGGACACGAAGTCATGACAGCAGCAGCATCTCAGGGCCTCACCCGCAAAGGGGTATACGCCGTAAGGCA
GAAGGTGAATGAAAATCCCTTGTATGCCCCTGCGTCGGAGCACGTGAATGTACTGCTGACGCGCACTGAGGATAGGCTGG
TGTGGAAAACGCTGGCCGGCGATCCCTGGATTAAGGTCCTATCAAACATTCCACAGGGTAACTTTACGGCCACATTGGAA
GAATGGCAAGAAGAACACGACAAAATAATGAAGGTGATTGAAGGACCGGCTGCGCCTGTGGACGCGTTCCAGAACAAAGC
GAACGTGTGTTGGGCGAAAAGCCTGGTGCCTGTCCTGGACACTGCCGGAATCAGATTGACAGCAGAGGAGTGGAGCACCA
TAATTACAGCATTTAAGGAGGACAGAGCTTACTCTCCAGTGGTGGCCTTGAATGAAATTTGCACCAAGTACTATGGAGTT
GACCTGGACAGTGGCCTGTTTTCTGCCCCGAAGGTGTCCCTGTATTACGAGAACAACCACTGGGATAACAGACCTGGTGG
AAGGATGTATGGATTCAATGCCGCAACAGCTGCCAGGCTGGAAGCTAGACATACCTTCCTGAAGGGGCAGTGGCATACGG
GCAAGCAGGCAGTTATCGCAGAAAGAAAAATCCAACCGCTTTCTGTGCTGGACAATGTAATTCCTATCAACCGCAGGCTG
CCGCACGCCCTGGTGGCTGAGTACAAGACGGTTAAAGGCAGTAGGGTTGAGTGGCTGGTCAATAAAGTAAGAGGGTACCA
CGTCCTGCTGGTGAGTGAGTACAACCTGGCTTTGCCTCGACGCAGGGTCACTTGGTTGTCACCGCTGAATGTCACAGGCG
CCGATAGGTGCTACGACCTAAGTTTAGGACTGCCGGCTGACGCCGGCAGGTTCGACTTGGTCTTTGTGAACATTCACACG
GAATTCAGAATCCACCACTACCAGCAGTGTGTCGACCACGCCATGAAGCTGCAGATGCTTGGGGGAGATGCGCTACGACT
GCTAAAACCCGGCGGCATCTTGATGAGAGCTTACGGATACGCCGATAAAATCAGCGAAGCCGTTGTTTCCTCCTTAAGCA
GAAAGTTCTCGTCTGCAAGAGTGTTGCGCCCGGATTGTGTCACCAGCAATACAGAAGTGTTCTTGC
TGTTCTCCAACTTT
GACAACGGAAAGAGACCCTCTACGCTACACCAGATGAATACCAAGCTGAGTGCCGTGTATGCCGGAGAAGCCATGCACAC
GGCCGGGTGTGCACCATCCTACAGAGTTAAGAGAGCAGACATAGCCACGTGCACAGAAGCGGCTGTGGTTAACGCAGCTA
ACGCCCGTGGAACTGTAGGGGATGGCGTATGCAGGGCCGTGGCGAAGAAATGGCCGTCAGCCTTTAAGGGAGCAGCAACA
CCAGTGGGCACAATTAAAACAGTCATGTGCGGCTCGTACCCCGTCATCCACGCTGTAGCGCCTAATTTCTCTGCCACGAC
TGAAGCGGAAGGGGACCGCGAATTGGCCGCTGTCTACCGGGCAGTGGCCGCCGAAGTAAACAGACTGTCACTGAGCAGCG



TAGCCATCCCGCTGCTGTCCACAGGAGTGTTCAGCGGCGGAAGAGATAGGCTGCAGCAATCCCTCAACCATCTATTCACA
GCAATGGACGCCACGGACGCTGACGTGACCATCTACTGCAGAGACAAAAGTTGGGAGAAGAAAATCCAGGAAGCCATTGA
CATGAGGACGGCTGTGGAGTTGCTCAATGATGACGTGGAGCTGACCACAGACTTGGTGAGAGTGCACCCGGACAGCAGCC
TGGTGGGTCGTAAGGGCTACAGTACCACTGACGGGTCGCTGTACTCGTACTTTGAAGGTACGAAATTCAACCAGGCTGCT
ATTGATATGGCAGAGATACTGACGTTGTGGCCCAGACTGCAAGAGGCAAACGAACAGATATGCCTATACGCGCTGGGCGA
AACAATGGACAACATCAGATCCAAATGTCCGGTGAACGATTCCGATTCATCAACACCTCCCAGGACAGTGCCCTGCCTGT
GCCGCTACGCAATGACAGCAGAACGGATCGCCCGCCTTAGGTCACACCAAGTTAAAAGCATGGTGGTTTGCTCATCTTTT
CCCCTCCCGAAATACCATGTAGATGGGGTGCAGAAGGTAAAGTGCGAGAAGGTTCTCCTGTTCGACCCGACGGTACCTTC
AGTGGTTAGTCCGCGGAAGTATGCCGCATCTACGACGGACCACTCAGATCGGTCGTTACGAGGGTTTGACTTGGACTGGA
CCACCGACTCGTCTTCCACTGCCAGCGATACCATGTCGCTACCCAGTTTGCAGTCGTGTGACATCGACTCGATCTACGAG
CCAATGGCTCCCATAGTAGTGACGGCTGACGTACACCCTGAACCCGCAGGCATCGCGGACCTGGCGGCAGATGTGCACCC
TGAACCCGCAGACCATGTGGACCTCGAGAACCCGATTCCTCCACCGCGCCCGAAGAGAGCTGCATACCTTGCCTCCCGCG
CGGCGGAGCGACCGGTGCCGGCGCCGAGAAAGCCGACGCCTGCCCCAAGGACTGCGTTTAGGAACAAGCTGCCTTTGACG
TTCGGCGACTTTGACGAGCACGAGGTCGATGCGTTGGCCTCCGGGATTACTTTCGGAGACTTCGACGACGTCCTGCGACT
AGGCCGCGCGGGTGCATATATTTTCTCCTCGGACACTGGCAGCGGACATTTACAACAAAAATCCGTTAGGCAGCACAATC
TCCAGTGCGCACAACTGGATGCGGTCCAGGAGGAGAAAATGTACCCGCCAAAATTGGATACTGAGAGGGAGAAGCTGTTG
CTGCTGAAAATGCAGATGCACCCATCGGAGGCTAATAAGAGTCGATACCAGTCTCGCAAAGTGGAGAACATGAAAGCCAC
GGTGGTGGACAGGCTCACATCGGGGGCCAGATTGTACACGGGAGCGGACGTAGGCCGCATACCAACATACGCGGTTCGGT
ACCCCCGCCCCGTGTACTCCCCTACCGTGATCGAAAGATTCTCAAGCCCCGATGTAGCAATCGCAGCGTGCAACGAATAC
CTATCCAGAAATTACCCAACAGTGGCGTCGTACCAGATAACAGATGAATACGACGCATACTTGGACATGGTTGACGGGTC
GGATAGTTGCTTGGACAGAGCGACATTCTGCCCGGCGAAGCTCCGGTGCTACCCGAAACATCATGCGTACCACCAGCCGA
CTGTACGCAGTGCCGTCCCGTCACCCTTTCAGAACACACTACAGAACGTGCTAGCGGCCGCCACCAAGAGAAACTGCAAC
GTCACGCAAATGCGAGAACTACCCACCATGGACTCGGCAGTGTTCAACGTGGAGTGCTTCAAGCGCTATGCCTGCTCCGG
AGAATATTGGGAAGAATATGCTAAACAACCTATCCGGATAACCACTGAGAACATCACTACCTATGTGACCAAATTGAAAG
GCCCGAAAGCTGCTGCCTTGTTCGCTAAGACCCACAACTTGGTTCCGCTGCAGGAGGTTCCCATGGACAGATTCACGGTC
GACATGAAACGAGATGTCAAAGTCACTCCAGGGACGAAACACACAGAGGAAAGACCCAAAGTCCAGGTAATTCAAGCAGC
GGAGCCATTGGCGACCGCTTACCTGTGCGGCATCCACAGGGAATTAGTAAGGAGACTAAATGCTGTGTTACGCCCTAACG
TGCACACATTGTTTGATATGTCGGCCGAAGACTTTGACGCGATCATCGCCTCTCACTTCCACCCAGGAGACCCGGTTCTA
GAGACGGACATTGCATCATTCGACAAAAGCCAGGACGACTCCTTGGCTCTTACAGGTTTAATGATCCTCGAAGATCTAGG
GGTGGATCAGTACCTGCTGGACTTGATCGAGGCAGCCTTTGGGGAAATATCCAGCTGTCACCTACCAACTGGCACGCGCT
TCAAGTTCGGAGCTATGATGAAATCGGGCATGTTTCTGACTTTGTTTATTAACACTGTTTTGAACATCACCATAGCAAGC
AGGGTACTGGAGCAGAGACTCACTGACTCCGCCTGTGCGGCCTTCATCGGCGACGACAACATCGTTCACGGAGTGATCTC
CGACAAGCTGATGGCGGAGAGGTGCGCGTCGTGGGTCAACATGGAGGTGAAGATCATTGACGCTGTCATGGGCGAAAAAC
CCCCATATTTTTGTGGGGGATTCATAGTTTTTGACAGCGTCACACAGACCGCCTGCCGTGTTTCAGACCCACTTAAGCGC
CTGTTCAAGTTGGGTAAGCCGCTAACAGCTGAAGACAAGCAGGACGAAGACAGGCGACGAGCACTGAGTGACGAGGTTAG
CAAGTGGTTCCGGACAGGCTTGGGGGCCGAACTGGAGGTGGCACTAACATCTAGGTATGAGGTAGAGGGCTGCAAAAGTA
TCCTCATAGCCATGGCCACCTTGGCGAGGGACATTAAGGCGTTTAAGAAATTGAGAGGACCTGTTATACACCTCTACGGC
GGTCCTAGATTGGTGCGTTAATACACAGAATTCTGATTATAGCGCACTATTATATAGCACCATGGATCCCGTCGTTTTAC
AACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAAT
AGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGC
ACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGA
TGCACGGTTACGATGCGCCCATCTACACCAACGTAACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAAT
CCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGG
CGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTG
ACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGTTGGAGTGACGGCAGTTATCTGGAA
GATCAGGATATGTGGCGGATGAGCGGCATTT
TCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTT
CCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTG
ACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATT
ATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAAT
CCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTT
TCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAG
CATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAA
CGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATG
AAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAA
CGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGG
CGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCG
ACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGG
TCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAG



TCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGG
ATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGAT
CGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCA
GTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCC
TGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAG
TTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGC
GACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCG
CCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTT
AACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCAC
CCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGG
CGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACC
GCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGC
GATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAG
CAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGG
GATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAA
TTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCC
ATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCC
TGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATA
ATAACCGGGCAGGGGGGATCCCGGGTAATTAATTGACGTTTTACGGCCGCCGGTGGCGCCCGCGCCCGGCGGCCCGTCCT
TGGCCGTTGCAGGCCACTCCGGTGGCTCCCGTCGTCCCCGACTTCCAGGCCCAGCAGATGCAGCAACTCATCAGCGCCGT
AAATGCGCTGACAATGAGACAGAACGCAATTGCTCCTGCTAGGCCTCCCAAACCAAAGAAGAAGAAGACAACCAAACCAA
AGCCGAAAACGCAGCCCAAGAAGATCAACGGAAAAACGCAGCAGCAAAAGAAGAAAGACAAGCAAGCCGACAAGAAGAAG
AAGAAACCCGGAAAAAGAGAAAGAATGTGCATGAAGATTGAAAATGACTGTATCTTCGTATGCGGCTAGCCACAGTAACG
TAGTGTTTCCAGACATGTCGGGCACCGCACTATCATGGGTGCAGAAAATCTCGGGTGGTCTGGGGGCCTTCGCAATCGGC
GCTATCCTGGTGCTGGTTGTGGTCACTTGCATTGGGCTCCGCAGATAAGTTAGGGTAGGCAATGGCATTGATATAGCAAG
AAAATTGAAAACAGAAAAAGTTAGGGTAAGCAATGGCATATAACCATAACTGTATAACTTGTAACAAAGCGCAACAAGAC
CTGCGCAATTGGCCCCGTGGTCCGCCTCACGGAAACTCGGGGCAACTCATATTGACACATTAATTGGCAATAATTGGAAG
CTTACATAAGCTTAATTCGACGAATAATTGGATTTTTATTTTATTTTGCAATTGGTTTTTAATATTTCCAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAACTAGTGATCATAATCAGCCAT
ACCACATTTGTAGAGGTTTTACTTGCTTTAAAAAACCTCCCACACCTCCCCCTGAACCTGAAACATAAAATGAATGCAAT
TGTTGTTGTTAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCAT
TTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCATCAATGTATCTTATCATGTCTGGATCTAGTCTGCATTAATG
AATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGG
TCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCAGGA
AAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCG
CCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGT
TTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTT�*
CG
GGAAGCGTGGCGCTTTCTCAATGCTCGCGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTG
TGT
GCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACT
TATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGG
TGGCCTAACTACGGCTACACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGT
TGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAA
AAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGCATTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGG
ATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAG
TATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTT
CATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATG
ATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGG
TCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTT
TGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCC
CAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAG
AAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGAT
GCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCG
TCAATACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACT
CTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTT
TCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGA
ATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATG
TATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGTCTAAGAAACCATTATTA



TCATGACATTAACCTATAAAAATAGGCGTATCACGAGGCCCTTTCGTCTCGCGCGTTTCGGTGATGACGGTGAAAACCTC
TGACACATGCAGCTCCCGGAGACGGTCACAGCTTCTGTCTAAGCGGATGCCGGGAGCAGACAAGCCCGTCAGGGCGCGTC
AGCGGGTGTTGGCGGGTGTCGGGGCTGGCTTAACTATGCGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATCGACG
CTCTCCCTTATGCGACTCCTGCATTAGGAAGCAGCCCAGTACTAGGTTGAGGCCGTTGAGCACCGCCGCCGCAAGGAATG
GTGCATGCGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGG
CCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGA
CTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGT
ACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTAC
TTGGCAGTACATCTACGTATTAGTCATCGCTATTACCATGGTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGC
GGTTTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCACCAAAATCAACGGGAC
TTTCCAAAATGTCGTAACAACTCCGCCCCATTGACGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAG
AGCTCTCTGGCTAACTAGAGAACCCACTGCTTACATGGCTTATCGAAATTAATACGACTCACTATAGGGAGACCGGAAGC
TTGAATTC
//
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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
TACGCAAACGTTTTACGGCCGCCGGTGGCGCCCGCGCCCGGCGGCCCGTCCC
TGGCCGTTGCAGGCCACTCCGGTGGCTCCCGTCGTCCCCGACTTCCAGGCCCA
GCAGATGCAGCAACTCATCAGCGCCGTAATGCGCTGACAATGAGACAGAAC
GCAATTGCTCCTGCTAGGCCTCCCAAACCAAAGAAGAAGAAGACAACCAAA
CCAAAGCCGAAAACGCAGCCCAAGAAGATCAACGGAAAAACGCAGCAGCAA
AAGAGAAAGACAAGCAAGCCGACAAGAAGAAGAAGAAACCCGGAAAAAGA
GAAAGAATGTGCATGAAGATTGAAAATGACTGTATCTTCGAAGTCAAACACG
AAGGAAAGGTCACTGGGTACGCCTGCCTGTGGGCGACAAAGTCATGAAACCT
GCCCACGTGAAAGGAGTCATCGACAACGCGGACCTGGCAAAGCTAGCTTTCA
AGAAATCGAGCAAGTATGACCTTGAGTGTGCCCAGATACCAGTTCACATGAG



TCGGATGCCTCAAAGTACACGCATGAGAAGCCCGAGGGACACTATAACTGGC
ACCACGGGGCTGTTCAGTACAGCGGAGGTAGGTTCACTATACCGACAGGAGC
GGGCAAACCGGGAGACAGTGGCGGCCCATCTTTGACAACAAGGGTAGGGTA
GTCGCTATCGTCCTGGGCGGGGCCAACGAGGGCTCACGCACAGCACTGTCG  
GTGGTCACCTGGAACAAAGATATGGTGACTAGAGTGACCCCCGAGGGGTCCG
AAGAGTGGGATCTTGACTACAAGGACGACGATGACAAGCACCACCATCATCA
CCACCATCACCATCACAGCAGCGCCTGGTTCCGCGTGGGTCTGGATCCGCTA
AGcGCGCTTCGAATCGATGCATCCTAGGGCCCGGGTAATTAATTGAATTACAT
CCCTACGCAAACGTTTTACGGCCGCCGGTGGCGCCCGCGCCCGGCGCCCGTC
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  
// 
 



; ### from DNA Strider Wednesday, May 24, 2000 9:15:47 AM  
; DNA sequence pSMART2b 12438 b.p. complete sequence  
;  
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
CGCAAACGTTTTACGGCCGCCGGTGGCGCCCGCGCCCGGCGGCCGTCCCTGG
CCGTTGCAGGCCACTCCGGTGGCTCCCGTCGTCCCCGACTTCCAGGCCCAGCA
GATGCAGCAACTCATCAGCGCCGTAAATGCGCTGACAATGAGACAGAACGC
AATTGCTCCTGCTAGCCTCCCAAACCAAAGAAGAAGAAGACAACCAAACCA
AAGCCGAAAACGCAGCCCAAGAAGATCAACGGAAAAACGCAGCAGCAAAA
GAAGAAAGACAAGCAAGCCGACAAGAAGAAGAAGAAACCCGAAAAAGAGA
AAGAATGTGCATGAAGATTGAAAATGACTGTATCTTCGAAGTCAAACACGAA
GGAAAGGTCACTGGGTACGCCTGCCTGGTGGGCGACAAAGTCATGAAACCTG
CCCACGTGAAAGGGTCATCGACAACGCGGACCTGGCAAAGCTAGCTTTCAAG
AAATCGAGCAAGTATGACCTTGAGTGTGCCCAGATACCAGTTCACATGAGGT
CGGATGCCTCAAAGTACACGCATGAGAAGCCCGAGGACACTATAACTGGCAC
CACGGGGCTGTTCAGTACAGCGGAGGTAGGTTCACTATACCGACAGGAGCGG
GCAAACCGGGAGACAGTGGCCGGCCCATCTTTGACAACAAGGGTAGGGTAGT
CGCTATCTCCTGGGCGGGGCCAACGAGGGCTCACGCACAGCACTGTCGGTGG
TCACCTGGAACAAAGATATGGTGACTAGAGTGACCCCCGAGGGGTCCGAAGA
GTGGGATCTTGACTACAAGGACGACGATGAAAGCACCACCATCATCACCACC
ATCACCATCACAGCAGCGGCCTGGTTCCGCGTGGGTCTGgatcggatccgctaaGcGC
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  
// 
 


