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Date: Wed, 2 Dec 1998 15:55:54 -0500 (EST)

Hi Rachel and Gillian,

Below is a recent personal communication which needs to be

archived. Joe has assigned it the following FBrf: FBrf01049345. .
I have curated the information I need from it, there is (almost) th ing
else that you need to do with it, Let me know if you want hard copie
of the attached files. As you can see from the body of the message, there
are two versions of the sequence alignment, a map of the intron/exon
structure, a summary of the exon c¢oordinates he has inferred (which is
also included within the text of his message), and a text file of his
address.

Thanks very much,
Leyla

----- Begin Included Message —-----

>From Mon Nov 23 13:06:02 1998
X-Sender: :
X-Mailer: Windows Eudora Version 3.0 (32)

Date: Mon, 23 Nov 1998 13:05: -0500

"Stephen W,

Subject: Annotation for the staufen gene

el

Mime-Version: 1.0 \
Content-Type: multipart/mixed; boundary="===sz=====s==========_011862308==_

Content-Length: 197193

Annotators of FlyBase, ) .
I am using the data from the FlyBase and Berkeley Drosophila Genome Project

to isolate genetic markers for the third chromosome of Drosophila
pseudoobscura. I am developing variable genetic markers that span ihtron
regions using conserved sequences from the exons of developmental gehes.
PCR primers designed for conserved exons allows me to rapidly amplif
segments of the pseudoobscura genome without time consuming cloning fteps.
Ideally, I look for introns of 400 bp or more. I am using the new geénomic
sequences from the BDGP to help infer the intron-exon structure of genes to
aid in this effort. I have just examined the staufen transcript because

St Johnston D, et al. Cell. 1991 Jul 12;66(1):51-63 suggested that the gene
had three exons and two introns, one of 2 kb and the other 0.4 kb. used
the GenBank sequence of the ¢DNA in a BLAST search of the BDGP database of
genomic sequences and found that GenBank Accession ACD04336 or DS03544
included the staufen transcript. The comparison of the cDNA and gDN
revealed that the intron-exon structure of staufen was a bit more complex
than St. Johnston et al. had originally preposed. There are six exons and
five introns. From my examination of the current literature on staufen, no
one has gone back to re-evaluate the structure of the gene.

fine structure:

Staufaln.doc, MS wWord 97, alignment of the genomic and cDNA sequence
StaufALn.txt, ASCIY, alignment of the genomic and cDNA sequences
Staufsum.doc, MS Word 97, summary of positional information
StaufFig.jpg, figure of the intron-exon structure of staufen

I have attached five documents that summarize my analysis of the stajfen

Staufen Intron-Exon Structure (text version of StaufSum.doc)

Stephen W. Schaeffer

Department of Biology

The Pennsylvania State University
University Park, PA 16802-5301

|
These.data reflect the intron-exon structure of the staufen locus givén the
genomic sequence of clone
ACODO4}36 from the Berkeley Drosophila Genome Project. The following| table
Summarlzes the positions of
introns and exons in the cDNA (GenBank Accession M69111) and the genocmic
DNA (GenBank Accession
AC004336) ,

M69111 (cDna) AC0004336 (gDNA)
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Region Begin End Begin End Length
Exon 1 (5 Untranslated) 1 225 9861 10085 225
Intron 1 10086 10712 627
Exon 2 (5’ Untranslated) 226 459 10713 10761 49
Start Codon {lst base) 275 10762
Intron 2 10947 12777 1831
Exon 3 460 2594 12778 14912 2135
Intron 3 14913 14975 63
Exon 4 2595 2792 14976 15%73 198
Intron 4 15174 15236 63
Exon 5 2793 3172 15237 15616 380
Intron 5 15617 15676 60 b
Exon 6 3173 5237 15677 17752 2076
Termination Codon (last base) 3355 15859

The positions of the introns was inferred based on inspection and consensus
splice junction sequences at the

points where the high similarity in the aligned sequences (gDNA versus
c¢DNA) diverged and become similar

again.

Intron 1 GTGAG...AG
Intron 2 GTAAG...AG
Intron 3 GTAAA...AG
Intron 4 GTGAG...AG
Intron 5 GTAAG...AG

Polymorphisms (not a complete list)

The genomic sequence has an insertion of (5 TCGAACTGATA 3 ) at bases
16178-16188.

The cDNA has an insertion of (5 ACGAT 3 ) between 17405 and 17406 of the
genomic sequence., This is an

expansion of a 5 bp repeat that is found in three copies in the genomic
sequence and four times in the cDNA,

I hope that this information is helpful to all concerned.
Steve Schaeffer

----- End Included Message -----

<This message contains 5 attachments (not printed)>



Staufen Intron-Exon Structure

Stephen W. Schaeffer

Department of Biology

The Pennsylvania State University
University Park, PA 16802-5301

These data reflect the intron-¢xon structure of the staufen locus given the genomig sequence of clone AC000433¢
from the Berkeley Drosophila Genome Project. The following table surnmarizes the positions of introns and
exons in the cDNA (GenBank Accession M69111) and the genomic DNA (GenBjank Accession AC004336).

M69111 (cDNA) AC0004336 (gDNA)

Region Begin End Begin End Length
Exon 1 (5' Untranslated) 1 225 9861 10085 225
Intron 1 10086 10712 627
Exon 2 (5' Untranslated) 226 459 10713 10761 49
Start Codon (1™ base) 275 10762

Intron 2 10947 12777 1831
Exon 3 460 2594 12778 14912 2135
Intron 3 14913 14975 63
Exon 4 2595 2792 14976 15173 198
Intron 4 15174 15236 63
Exon 5 2793 3172 15237 15616 380
Intron 5 15617 15676 60
Exon 6 3173 5237 156y7 17752 2076
Termination Codon (last 3355 15859

base)

~ The positions of the introns was inferred based on inspection and consensus splice junction sequences at the

points where the high similarity in the aligned sequences (gDNA versus cDNA) diverged and become similar
again, B

Intron | GTGAGOAG

Intron 2 GTAAGOAG

Intron 3 GTAAAOAG

Intron 4 GTGAGOAG

Intron 5 GTAAGOAG

Polymorphj.sms (not a complete list) I
The genomic sequence has an insertion of (5 TCGAACTGATA 3’) at bases 16178-16188.

The ¢cDNA has an insertion of (5 ACGAT 3’) between 17405 i
) : : ’ : and 17406 of the genomic sequence. This i
expansion of a 5 bp repeat that is found in three copies in the genomic sequence ag d four tingas in the chs\IlZan
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ATTATTTTTCGAGTTTCATCCGCAGCCACAGTGCAAAATAGGTTTATCAATTTAATTTAA
ATTATTTTTCGAGTTTCATCCGCAGCCACAGTGCAAAATAGGTTTATCAATTTAATTTAA

GTGTTAAAGTAGTTCTAAAGTGTTTTTTAAGTTGCGCAAACGATCGAGGCCAGCCCGCAT
GTGTTAAAGTAGTTCTAAAGTGTTTTTTAAGTTGCGCAAACGATCGAGGCCAGCCCGCAT

GAATGGATGTGCATGTGTCCATCGATCGAACGGAGTATTTGCATTCAGTTGTTGTGATTT
GAATGCATGTGCATGTGTCCATCCATCCGAACGGACGTATTTGCATTCACTTGTTGTGATTT

TCCCGTGACCATTGCGTACGAAAATCGTTTTCGGGAGCGCAAGAAGGTGAGTTGCGTCTGC
TCCCGTGACCATTGCGTACGAAAATCGTTTTGGGAGCGCAAGAAG-——————==m= ===

AGATCGTTATGCCACTCTCGTTTCCGATGCGGACTGGGAATCGGAATGGGGTTACGGAAC

TCCTCCTTGCAGCTGCGGTCGCTGGTTCATACGGGAGTCCTAAAGGTTACAGCTCAAGAA
———————————— CTGCGGTCGCTGGTTCATACGGGAGTCCTAAAGGTTACAGCTCAAGAA

AATGCAGCACAACGTTCATGCCGCCCGGCCAGCGCCCCACATCCGAGCTGCGCACCATCA
AATGCAGCACAACGTTCATCCCGCCCGGCCAGCGCCCCACATCCGAGCTGCGCACCATCA

CAGCCACAGCCATGCCCACATGCATCTGCATCCCGGCATGGAGCAGCACCTGGGCCCCAG
CAGCCACAGCCATGCCCACATGCATCTGCATCCCGGCATGGAGCAGCACCTGGGCCCCAG

TCTTCAGCAGCAACAGCAGCCGCCACCGCCGCCCCAGCAGCCTCCACATCGCGACCTCCA
TCTTCAGCAGCAACAGCAGCCGCCACCGCCGCCCCAGCAGCCTCCACATCGCGACCTCCA

CGCACGGTAAGCCATCTATGTCGTTGACGCTATCAGGAATAACAATTAAACCAGATAATG
CGCACG
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TGCCGGTCGGATCGGGTCGCACATGAATTTATTACCGACGTTCGCTGATTCT CGTACA

———— e e e i e

A e o 0 i ol el s s it gt '

1200

1260

1320

1380

1440

1500

1560

1620

1680

1920

1980

2040

2100

2160

2220

2280



\0

staufgDNA
staufcDNA

staufgDNA
staufcDNA

staufgDNA
staufcDNA

staufgDNA
staufcDNA

staufgDNA
staufcDNA

staufgDNA
staufcDNA

staufgDNA
staufcDNA

staufgDNA
staufcDNA

staufgDNA
staufcDNA

staufgDNA
staufcDNA

staufgDNA
staufcDNA

staufgDNA
staufcDNA

staufgDNA
staufcDNA

staufgDNA
staufcDNA

staufgDNA
staufcDNA

staufgDNA
staufcDNA

staufgDNA
staufcDNA

staufgDNA
staufcDNA

staufgDNA
staufchNA

CCATAAACATTAAGAGCATTCAATTAATTACCTTTCCCTTACGCAGGACATTTTTATCGC

ATTAACCAATTTGCTTGCTCTATCCTCCGTTTTGCAGTCTGAATCATCACCATCTCCACG
————————————————————————————————————— TCTGAATCATCACCATCTCCACG

CTCAGCAGCAGCAGCAGCAACAGACGTCGTCGAACCAAGCCGGCGCCGTCGCTGCGGCTG
CTCAGCAGCAGCAGCAGCAACAGACGTCGTCGAACCAAGCCGCCGCCGTCGCTGCGGCTG

GGGCTGCCTATCACCACGGCAACATCAACAGCAACAGCGGCAGCAACATCTCCAGCAACA
GGGCTGCCTATCACCACGGCAACATCAACAGCAACAGCGGCAGCAACATCTCCAGCAACA

GCAACCAGATGCAGAAGATCCGCCAACAGCACCAGCACTTGAGTAGCAGCAACGEGCCTTC
GCAACCAGATGCAGAAGATCCGCCAACAGCACCAGCACTTGAGTAGCAGCAACGGCCTTC

TTGGCAATCAACCTCCTGGTCCGCCGCCACAGGCCTTCAATCCATTGGCGGGCAATCCGG
TTGGCAATCAACCTCCTGGTCCGCCGCCACAGGCCTTCAATCCATTGGCGGGCAATCCGG

CAGCTCTCGCCTACAATCAGCTTCCTCCGCATCCGCCGCACCACATGGCCGCCCATCTGG
CAGCTCTCGCCTACAATCAGCTTCCTCCGCATCCGCCGCACCACATGGCCGCCCATCTGG

GCAGCTATGCCGCTCCACCGCCTCACTATTACATGAGCCAGGCGAAGCCCGCGAAATATA
GCAGCTATGCCGCTCCACCGCCTCACTATTACATGAGCCAGGCGAAGCCCGCGAAATATA

ATCACTATGGCAGCAATGCAAACAGCAACAGCGGCAGCAACAACAGCAACAGCAACTATG
ATCACTATGGCAGCAATGCAAACAGCAACAGCGGCAGCAACAACAGCAACAGCAACTATG

CCCCCAAGGCCATACTGCAGAATACGTATAGGAATCAGAAGGTGGTGGTTCCACCAGTGG
CCCCCAAGGCCATACTGCAGAATACGTATAGGAATCAGAAGGTGGTGGTTCCACCAGTGG
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TGCAGGAAGTAACCCCCGTGCCGGAACCGCCAGTGACCACCAATAATGCCACCACCAACA
TGCAGGAAGTAACCCCGGTGCCGGAACCGCCAGTGACCACCAATAATGCCACCACCAACA

GCACCAGCAACAGCACAGTCATAGCTAGCGAGCCTGTAACCCAAGAGGATACTTCTCAGA
GCACCAGCAACAGCACAGTCATAGCTAGCGAGCCTGTAACCCAAGAGGATACTTCTCAGA

AGCCGGAGACTAGACAGGAGCCAGCTTCAGCGGACGATCATGTCAGCACGGGGAATATCG
AGCCGGAGACTAGACAGGAGCCAGCTTCAGCGGACGATCATGTCAGCACGGGGAATATCG

ATGCTACGGGAGCACTGTCCAACGAGGACACGAGCAGTTCAGGACGCGGGGGOAAGGACA
ATGCTACGGGAGCACTGTCCAACGAGGACACGAGCAGTTCAGGACGCGGGGGJAAGGACA

AGACCCCAATGTGCCTGGTCAATCGAGTTGGCCAGGTACAACAAGATCACGCATCAATATC
AGACCCCAATGTGCCTGGTCAATGAGTTGGCCAGGTACAACAAGATCACGCATCAATATC

GCTTGACTGAAGAACGAGGACCTGCCCACTGCAAGACCTTCACGGTGACACTGATGCTGG
GGTTGACTGAAGAACGAGGACCTGCCCACTGCAAGACCTTCACGGTGACACTEATGCTGG

GCGATGAGGAGTACTCGGCGGACGGTTTCAAGATTAAGAAAGCGCAACATTTGGCGGCTA
GCGATGAGGAGTACTCGGCGGATGGTTTTAAGATTAAGARAGCGCAACATTTGGCGGCTA

GTAAGGCTATCGAGGAAACCATGTACAAGCATCCGCCCCCGAAGATTCGCCGTAGCGAAG

AAGGCGGTCCCATGCGCACACACATTACGCCGACGGTGGAATTGAATGCCCTGGCCATGA

GTAAGGCTATCGAGGAAACCATGTACAAGCATCCGCCGCCGAAGATTCGCCGj:GCGAAG
AAGGCGGTCCCATGCGCACACACATTACGCCGACGGTGGAATTGAATGCCCTGGCCATGA

AGTTGGGACAGCGCACCTTCTACCTGCTGGATCCCACTCAGATTCCTCCCACGGATTCCA

TAGTGCCGCCGGAGTTTGCCGGCGCTCATTTACTAACTGCGCCAGGACCAGGGATGCCGC

AGTTGGGACAGCGTACCTTCTACCTGCTGGATCCCACTCAGATTCCTCCCACGGATTCCA
TAGTGCCGCCGGAGTTTGCCGGCGGTCATTTACTAACTGCACCAGGACCAGGGATGCCGC

AACCACCTCCACCACCTGCTTACGCTCTCCGCCAGCGGCTTGGCAATGGATTCGTCCCCA
AACCACCTCCACCACCTGCTTACGCTCTGCGCCAGCGGCTTGEGCAATGCATTTGTGCCCA

TTCCATCGCAGCCGATGCATCCGCATTTCTTTCATGGACCAGGTCAGCGACCGTTTCCTC
TTCCATCGCAGCCGATGCATCCGCATTTCTI TCATGGACCTCGTCAGCGACCATTTCCTC

CGAAGTTTCCATCACGCTTTGCGCTGCCACCGCCTCTCGGAGCTCATGTACATCATGGAC
CGAAGTTTCCATCACGCTTTGCGCTGCCACCGCCTCTCGGAGCTCATGTACATCATGGAC

CGAATGGCCCATTTCCATCCGTGCCTACGCCACCCAGCAAAATCACCCTGTTTSTGGGCA
CGAATGGCCCATTTCCATCCGTGCCTACGCCACCCAGCAAAATCACCCTGTTTSTGGGCA

AGCAGAAGTTTGTGGGCATCGGACGCACACTGCAGCAAGCGAAACATGACGCTSCGGCGA
AGCAGAAGTTTGTGGGCATCGGACGCACACTGCAGCAAGCGAAACATGACGCTGCGGCGA

GAGCGCTGCAGGTTCTCAAGACACAGGCCATATCTGCCTCTGAGGAGGCTCTCGAGGATT
GAGCGCTGCAGGTTCTCAAGACACAGGCCATATCTGCCTCTGAGGAGGCTCTCGAGGATT

CGATGGATGAGGGTGACAAGAAGTCGCCCATCTCGCAGGTTCACGAGATCGG TTAAGC
CGATGGATGAGGGTGACAAGAAGTCGCCCATCTCGCAGGTTCACGAGATCGG TTAAGC

GCAACATGACCGTTCATTTTAAGGTGTTGCGCGAGGAGGGGCCGGCGCACATGAAGAACT
GCAACATGACCGTTCATTTTAAGGTGTTGCGCGAGGAGGGGCCGGCGCACATGAAGAACT
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TTATAACAGCCTGCATTGTGGGATCTATTGTCACCGAAGGAGAAGGAAATGGCAAAAAAG
TTATAACAGCCTGCATTGTGGGATCTATTGTCACCGAAGGAGAAGGAAATGGCAAAARAG

TGTCCAAGAAGCGTGCCGCGGAAAAGATGCTCGTCGAGTTGCAAAAGCTGCCGCCCCTTA
TGTCCAAGAAGCGTGCCGCGGAAAAGATGCTCGTCGAGTTGCAAAAGCTGCCGCCCCTTA

CGCCCACCAAGCAAACGCCATTGAAGCGGATTAAGGTTAAGACACCCGGCAARAAGTGGGG
CCGCCCACCAACCACACCCCATTCAACCCCATTAACCTTAACACACCACCCARAAACTCATC

CAGCTGCCCGAGAAGGTTCGGTTGTGTCGGGCACTGATGGTCCTACGCAAACGGGCAAGC
CAGCTGCCCGAGAAGGTTCGGTTGTGTCGGGCACTGATGGTACTATGCAAACGGGAAAGC

CGGAGAGACGTAAACGCCTCAATCCGCCGAAGGACAAGCTGATAGACATGGACGATGCGG
CGGAGAGACGTAAACGCCTCAATCCGCCGAAGGACAAGCTGATAGACATGGACGATGCGG

ATAATCCCATTACAAAGCTAATTCAACTGCAGCAGACGCGTAAGGAAAAGGAACCCATTT
ATAATCCCATTACAAAGCTAATTCAACTGCAGCAGACGCGTAAGGAARAGGAACCCATTT

TCGAGCTGATAGCCAAAAACGGCAATGAAACCGCTCGACGACGGGAATTCGTTATGGAGG
TCGAGCTGATAGCCAAAAACGGCAATGAAACCGCTCGACGACGGGAATTCGTTATGGAGG

TCTCCGCCAGCGGGAGCACAGCCCGTGGAACAGGCAACAGCAAGAAGTTGGCAAAGCGAA
TCTCCGCCAGCGGGAGCACAGCCCGTGGAACAGGCAACAGCAAGAAATTGGCAAAGCGAA

ATGCTGCACAGGGTAAATTAAATATAATTCATACAAAACTAAGAAAGCTTTAACAAACTT
ATGCTGCACAGG = = = == = = = = = = o m o e

AATTGCTTATTGCAGCTCTGTTTGAACTGCTGGAAGCTGTTCAAGTCACACCAACCAACG
——————————————— CTCTATTTGAACTGCTGGAAGCTGTTCAAGTCACACCAACCAACG

ABACACAGTCATCGGAGGAATGCAGCACTTCGGCAACAATGTCCGCCGTTACAGCGCCCG
AAACACAGTCATCGGAGGAATGCTGCACTTCGGCAACAATGTCCGCCGTTACAGCGCCCG

CAGTGGAGGCAACTGCGGAAGGCAAAGTGCCCATGGTAGCAACGCCAGTGGGTCCCATGC
CAGTGGAGGCAACTGCGGAAGGCAAAGTGCCCATGGTAGCAACGCCAGTGGGTCCCATGC

CAGGCATTTTAATACTGCGCCAGAACAAGAAACGTGAGTGAGACCCACATTAAATTCAAA
CAGGCATTTTAATACTGCGCCAGAACAAGARAC —— ==~ = — mm o e

ATAGCATATTTATCCAGTACGTTTCTATCATTATAGCAGCAAAGAAGAGGGATCAAATTG
e CAGCAAAGAAGAGGGATCAAATTG

TAATTGTCAAGTCTAACGTGGAATCCAAAGAGGAGGAGGCCAATAAGGAGGTGGCAGTTG
TAATTGTCAAGTCTAACGTGGAATCCAAAGAGGAGGAGGCCAATAAGGAGGTGGCAGTTG

CAGCTGAGGAGAATAGCAACAACAGTGCAAACTCTGGCGACAGCAGCAACAGCAGCAGCG
CAGCTGAGGAGAATAGCAACAACAGTGCAAACTCTGGCGACAGCAGCAACAGCAGCAGCG

GCGATTCGCAAGCCACAGAGGCGGCTAGTGAGAGTGCACTGAATACCTCAACCGGCAGCA
GCGATTCGCAAGCCACAGAGGCGGCTAGTGAGAGTGCACTGAATACCTCAACCGGCAGCA

ATACGAGTGGTGTGAGTAGCAACAGCAGCAATGTTGGAGCCAACACGGATGGTAACAACC
ATACGAGTGGTGTGAGTAGCAACAGCAGCAATGTTGGAGCCAACACGGATGGTAACAACC

ATGCCGAGAGTAAAAACAACACGGAGAGTAGCAGCAACAGTACGAGTAACACACAAAGCG
ATGCCGAGAGTAAAAACAACACGGAGAGTAGCAGCAACAGTACGAGTAACACACAAAGCG
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CTGGTGTGCACATGAAGGAGCAGCTCTTGTACCTTAGTAAACTGCTGGACTTTGAGGTAA
CTGGAGTGCACATGAAGGAGCAGCTCTTGTACCTTAGTAAACTGCTGGACTTTGAG- - - -

GCTTACCAACGGAACAGTCAACCCCAACTAGAAACTAACCAATTTCCTCAATTCAGGTCA

——————————————————————————————————————————————————————— GTCA
ACTTCTCGGACTATCCGAAAGGCAATCATAACGAGTTCCTGACCATCGTGACAITGTCCA
ACTTCTCGGACTATCCGAAAGGCAATCACAACGAGTTCCTGACCATCGTGACATTGTCCA
CACATCCGCCGCAGATCTGCCATGGCGTTGGCAAGAGCTCCGAGGAGTCGLA TGATG

CACATCCGCCGCAGATTTGCCATGGCGTTGGCAAGAGCTCCGAGGAGTCGCA

CTGCAAGCAATGCCTTGAAAATCCTCAGCAAGCTGGGGCTCAACAATGCCAT!
CTGCAAGCAATGCCTTGAAAATCCTCAGCAAGCTGGGGCTCAACAATGCCAT

CATAAAGCGCTGAAAATTTCACAAAACCCTTATTAACTGCAATTTTTGTTGT
CATAAAGCGCTGAAAATTTCACAAAACCCTTATTAACTGCAATTTTTGTTGT

AGCATGATAAGAGCAAAGCAAAGAAAAAACAATTGAAATACCCGTCCACAAA
AGCATGATAAGAGCAAAGCAAAGAAAAAACAATTGAAATACCCGTCCACAAA

TAAACAAAATCCAAAAACCAAGCTGTGTGCAAATTCAAAAAAAAAAANGAAGARAAATGA
TAAACAAAATCCAAAAACCAAGCTGTGTGCAAATTCAARAARAARAAAGARAGAAAAATGA

GARATGTAAGAGAAGCAATGCAAGAAACAGTTTTGAAATAGCAAATTATTAGTTAATACC
GAAATGTAAGAGAAGCAATGCAAGAAACAGTTTTGAAATAGCAAATTATTAGI|TAATACC

TATTTATTTATTTATGTGTGCACGTTGTGCAAACTGGTGTTATTATTTTATTTATTTGTT
TATTTATTTATTTATGTGTGCACGTTGTGCAAACTGGTGTTATTATTTTATTTATTTGTT

[
GAGAATTGAATAACGAATCGAACTGATAGTAACCGAAACTGAACAGAGGCGAACACTTAA
GAGAATTGAATAACGAA-~——————=~~ GTAACCGAAACTGAACAGAGGCG ACTTAA

CCAGAACCGCAACGTTGTTAATCCAAATCGAGAATCGAACAATAACTAGACT TGAAA
CCAGAGCCGCAACGTTGTTAATCCAAATCGAGAATCGAACAATAACTAGACTTAATGAAA

ACCCAACAAAATCATGAATGAACAGATGCATATATACATATGTGCAGTACCTAhACTTAA
ACCCAACAAAATCATGAATGAACAGATGCATATATACATATGTGCAGTACCTAAACTTAA

GATTAAAGCTCATTAACCACTTGAATTGAATTGATGAACAAAGGACTATTGAT CCTCTT
GATTAAAGCTCATTAACCACTTGAATTGAATTGATGAACAAAGGACTATTGAT CCTCTT

AGCTGCATGCGGCAATCGCTTTCAAAAATAAATACAAAATTTCTGAGCACCTC GTGCAG
AGCTGCATGCGGCAATCGCTTTCAAAAATAAATACAAAATTTCTGAGCACCTCvGTGCAG

GACAAAATTGAAGGATATCCGCATTTGCGAATAAACCAGGCAGGCTGTCAATGGAGAAAC
GACAAAATTGAAGGATATCCGCATTTGCGAATAAACCAGGCAGGCTGTCAATG AGAAAC

TGGACAAATTTTTGATTTATTTTTCAAAGCACGACAACCATGAACCGTTTGTG TCATAT
TGGACAAATTTTTGATTTATTTTTCAAAGCACGACAACCATGAACCGTTTGT TCATAT

GCTTGATGAAACTCGTCGAATAATGAATCTATTATACGTATACTATATTTAAG GTTAAG
GCTTGATGAAACTCGTCGAATAATGAATCTATTATACGTATACTATATTTAAG GTTAAG

CATAAGCATCGGCGAATGTCGGAAAGCCGTATACCGTACCCCATGACCGGTCGVTTTGCC
CATAAGCATCGGCGAATGTCGGAAAGCCGTATACCGTACCCCATGACCGGTCG TTTGCC
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3416

6120
3476

6180
3536

6240
3596

6300
3656

6360
3705

6420
3765

6480
3825

6540
3885

6600
3845

6660
4005

6720
4065

6780
4125

6840
4185



\O
staufgDNA

staufcDNA

staufgDNA
staufcDNA

staufgDNA
staufcDNA

staufgDNA
staufcDNA

staufgDNA
staufcDNA

staufgDNA
staufcDNA

staufgDNA
staufcDNA

staufgDNA
staufcDNA

staufgDNA
staufcDNA

staufgDNA
staufcDNA

staufgDNA

wostaufcDNA

staufgDNA
staufcDNA

staufgDNA
staufcDNA

staufgDNA
staufcDNA

staufgDNA
staufcDNA

staufgDNA
staufcDNA

staufgbNA
staufcDNA

staufgDNA
staufcDNA

AAAACTTTCAGCAAATATTTGCAATGTTTTCGCTGGATTTTGCTTGATTGATAGGAAGTGG
AAAACTTTCAGCAAATATTTGCAATGTTTTGCTGGATTTTGGTTGATTGATAGGAAGTGG

AAGAAA---GGGCGTTCACGTCGAACATACAACATAAAATACAATTTACATAATCGTTAT
AAGAAAAGAAGGCGTTCACGTCGAACATACAACATAAAATACAATTTACATAATCGTTAT

AATTATATTTATGAATGTTTAATAAGCCATTTTTGTAAATGTTCAGCTTTTGGCGAGTGT
AATTATATTTATGAATGTTTAATAAGCCATTTTTGTAAATCTTCAGCTTTTGGCGAGTGT

ACAAGCTAAAAGCTGAACATCCTTATGAATAATGAATCGTGTTGTTTAATCTGTCATGGT
ACAAGCTAAAAGCTGAACATCCTTATGAATAATGAATCGTGTTGTTTAATCTGTCATGGT

TTGTCCCCACATGTCTTGCTCGTTTTTGAATCCGACCTATTTATTAGTTATGTTATCGCC
TTETCCCCACATGTCTTGCTCGTTTTTGAATCCGACCTATTTATTAGTTATGTTATCGCC

GTAACCCCATTACTCCCCCCTCCCCCCCTCCCCAATACACACACATTGCACACACCAACT
GTAACCCCATTACTCCCCCCTCCCCCCCTCCCCAATACACACACATTGCACACACCAACT

GAAATTTCGAGAACAATAGTTTTAATTACTTTTATCCCGAACAGCACCAGTTGATTAAGC
GAAATTTCGAGAACAATAGTTTTAATTACTTTTATCCCGAACAGCACCAGTTGATTAAGC

GTTAAGTTGCGTTATGTAAAATGTATTTTGTCTAAGCCATCACGTTGGCCACAATGTGCA
GTTAAGTTGCGTTATGTAAAATGTATTTTGTCTAAGCCATCACGTTGGCCACAATGTGCA

TGATTGCTTCGCGATTTGCGATCCTAACCTAAGCTTAAGCCCCAGCGAACTGTAACCGTT
TGATTGCTTCGCGATTTGCGATCCTAACCTAAGCTTAAGCCCCAGCGAACTGTAACCGTT

GAAATGAAGTCAATCCCAGTATTAAATGTATAGATAGGGGGCAGTTGTGCGTAACTCCCA
GAAATGAAGTCAATCCCAGTATTAAATGTATAGATAGGGGGCAGTTGTGCGTAACTCCCA

TTAAATTACTAGACTCACAGATATATATCGTGCACATTGTTTGCGCCACACAAATTGTTC
TTAAATTACTAGACTCACAGATATATATCGTGCACATTGTTTGCGCCACACAAATTCTTC

ATTTTGTTAGAAGATTTTGCAGACCCAGCGGATACGATACGATACGAT~—— - - CATAATC
ATTTTGTTAGAAGATTTTGCAGACCCAGCGGATACGATACAATACGATACGATCATAATC

GTAGTCAATAAATTTTCATGTGCGAGTGTAGCGGTGTCTGCTTTGCAAAATCTTCACARA
GTAGTCAATAAGTTTTCATGTGCGAGTGTAGCGGTGTCTGCTTTGCAAAATCTTCACAAA

ATTGATTGAAATTATTAATCTTAATGTGAGATGTATTCGCAGGTAGCAACAATGCGTGAA
ATTGATTGAAATTATTAATCTTAATGTGAGATGTATTCGCAGGTAGCAACAATGCGTGAA

GATCTGTTCATTAACACCAAATAAAGGCATACGAGTCAAGATGAGAGAACACATTTATTA
GATCTGTTCATTAACACCAAATAAAGGCATACGAGTCAAGATGAGAGAACACATTTATTA

GTCTTAAGCCTACGCCCACACACATTCACTAAGTTTTGTCTATCTGTAATGTGACACATA
GTCTTAAGCCTACGCCCACACACATTCACTAAGTTTTGTCTATCTGTAATGTGACACATA

ATCGTGTTATGTCATTAAAACTGAAGAAATCCCCGCCCCAAATAAAAATATGTAAAATGT
ATCGTGTTATGTCATTAAAACTGAAGAAATCCCCGCCCCAAATAAAAATATGTAAAATGT

AATTATACGAATAAAAAGTGAAATAAAGTTGGAAGTGAGTGTTTTTGATTGATTTGGGAA
AATTATACGAATAAAAAGTGAAATABAGTTCG

6900
4245

6957
4305

7017
4365

7077
4425

7137
4485

7197
4545

7257
4605

7317
4665

LR 3/
4725

7437
4785

7497
4845

7552
49505

7612
4965

7672
5025

T732
5085

7792
5145

7852
5205

7912
5237



. GTGTTAAAGTAGTTCTAAAGTGTTTTTTAAGTTGCGCAAACGATCGA

staufgDNA

- ATTATTTTTCGAGTTTCATCCGCAGCCACAGTGCAAAATAGGTTTATCAATTTAATTTAA 60

staufcDNA

ATTATTTTTCGAGTTTCATCCGCAGCCACAGTGCAAAATAGGTTTATCAATTTAATTTAA 60

staufgDNA

120
staufcDNA
GTGTTAAAGTAGTTCTAAAGTGTTTTTTAAGTTGCGCAAACGATCGA

120

staufgDNA

GGCCAGCCCGCAT

GGCCAGCCCGCAT

GAATGGATGTGCATGTGTCCATCGATCGAACGGAGTATTTGCATTCAGTTGTTGTGATTT 180

staufcDNA

GAATGGATGTGCATGTGTCCATCGATCGAACGGAGTATTTGCATTCAGTTGTTGTGATTT 180

staufgDNA
TCCCGTGACCATTGCGTACGAAAATCGTTTTGGGAGCGCAAGAAGG

staufcDNA

TGAGTTGCGTCTGC 240

TCCCGTGACCATTGCGTACGAAAATCGTTTTGGGAGCGCAAGAAG---------mmnm-- 005

staufgDNA

N AGATCGTTATGCCACTCTCGTTTCGGATGCGGACTGGGAATCGGAATGGGGTTACGGAAC 300
ORI GIERRIE 00 s s s Sl s i = i RS L SR

staufgDNA

360
SINTOD NA sctmme ciminme « smrmmme & e i SRR & i

staufgDNA

TTGGTCTTGGTTTG GGTCTGG GTCCTTGAACCCCTGCACGGAATGC
staufcDNA

staufgDNA

GCGCACTGCAGCTGCATTT IATCCGA'HTCACCAAGAACACACAGAQ
480

staufcDNA

- - - - e
e R R e

staufgDNA

?fSGGGCCGTAAGAACCAGAAAAGTGCAACCAGGAGTGGTTGCTI'GG

GGAATGGAAGGGAAGGGAACAGAATCCATG GATGTGTGGATCTGGJTCTAGGTCTI’G'ITC

o - - ——-—- e o=

A0y ] S S |

-----------------



staufgDNA
TCAGTCGATTTGAACCCTTCTACCCGCCGCCTGTCACAATTTGATTT

staufcDNA

AGGCCGATGTCGT 600

staufgDNA
CGCTTCAGTTGCATTTCTATGTATATATATATATATATACGCATATH

660
staufcDNA

- e e e e W W e e M MR A M M e R R W R M e M e M

staufgDNA
ATATGTATGTATGTATATAGGTAGATACGTGTGCACCATGTCCATT]
720

staufcDNA

staufgDNA
ATATGCCCCGCATGCAGTTGCAACTTGTTTACGCACAATCGCCGCA
780
GBS 3= e shd Ui - St wbnliho & s |
staufgDNA
CAGGGCCCTTTGTGCGGACAGGGAAAACATTGTTTGTGTCCGTCT(
staUfCDNA ceemmie e ]
~ staufgDNA
) TCCTCCTTGCAGCTGCGGTCGCTGGTTCATACGGGAGTCCTAAAG

staufcDNA

CTGCGGTCGCTGGTTCATACGGGAGTCCTAAAGGTTA

staufgDNA

AATGCAGCACAACGTTCATGCCGCCCGGCCAGCGCCCCACATCCGAGE

960
staufcDNA

AATGCAGCACAACG'ITCATGCCGCCCGGCCAGCGCCCCACATCCGAC
333

staufgDNA

CAGCCACAGCCATGCCCACATGCATCTG CATCCCGGCATGGAGCAG(
1020

staufcDNA
CAGCCACAGCCATGCCCACATGCATCTGCATCCCGGCATGGAGCAGC

staufgDNA

- e o o e e oo

- e e  mm w

TTACAGCTCAAGAA 900

CAGCTCAAGAA 273
TGCGCACCATCA

SCTGCGCACCATCA

ACCTGGGCCCCAG

JACCTGGGCCCCAG 393

TCTI'CAGCAGCAACAGCAGCCGCCACCGCCGCCCCAGCAGCCTCCAC
1080

staufcDNA

ATCGCGACCTCCA



TCTTCAGCAGCAACAGCAGCCGCCACCGCCGCCCCAGCAGCCTCCACATCGCGACCTCCA 453

staufgDNA
CGCACGGTAAGCCATCTATGTCGTTGACGCTATCAGGAATAACAATTAAACCAGATAATG
140
staufcDNA CGCACG---r----smsmmssmacmoms s n s mmn
459

staufgDNA

Cﬂ'CATCCTTCAGTCAAATAAGAGTAGTATCAGTI’TATTAAA'ITGTGATACC TTTTGGAG
1200
staufcDNA = ----s---m--e--smesssmmmmmmemmmenes

staufgDNA

TTCGgGTTC CAATITAGCAGTTCTAACTATG'ITTGGAGTI'AAACAAGATGGTACGCC'I'I'GT
1260
staufcDNA = -----=s-mceccommnenmmaosmcommoanees

staufgDNA

TGG'?TCAG'ITTG TTTTCGGAAATGGTTATCATCCCCTTCATTCAATCGAAACTCCATGTA
1320 .
stauUfCDNA = = ~--cscmccsceemmcmeacccaccceemcmseesmmmeeecem—mmcaao-

" “staufgDNA
AACAAGAAGGGGTAACATGGGTTAAATAGGTTTTCCAAGTCTAGAAGAATTCCCATCTAT
1380

StAUFERRA 3 oensnieRe e e R SRS SR M S

staufgDNA

CTATGTACAGGAAGGAACTTTTAGATAGGTGTGTTATTAATATGGGATAACATCTTATAG
1440

staufcDNA

AR R RN e e e A e o o e o

staulgDNA
AGTTTCCTAATCTAGATCGAGATCTCAGTATAAATTG'ITTAGGCAATAATGTACCACTAG
1500

staufcDNA

TR TR Y TSR SR R o o ) e o

staufgDNA

CCACTGGTTGGATCTCATGGACTCAGTGTGAATCTCAGGTGAGGAAAATGTATCTCCCTG
1560
staufcDNA

---------‘-----Q--&----——-nt———-—-----‘———--_-----h—--.—----u

staufgDNA



- 1620

GCTTGGTTGGATCCTAGAGAGATTCCACATCGACTCGAAACGCCAGCTTGTCTGAGCTTT
staufcDNA coemmre

staufgDNA
ATGCGTTGCGGCAATTATGTTAATTCCTGTCACTGACAATTGGTGTGAGACTCATCATCC

1680
staufcDNA  s-ememmie e e e -

staufgDNA
CATTTTCTCAACTCATAAATTATAATTTCAGTGGCTCTTTGTTCTTTCGCGCTCAGCATG
1740
staufcDNA = ~rrmcmmmmr e cr e s m s i i i o i

staufgDNA
ACTTCCGCTCGATGATAACGGGTTTGCCCTGCCGACTGCGCTGCAATTATCCTTGACGTT
1800
staufcDNA = cecemmeeimirreeemeeeeeeeeecmeeeceeedeme e —aa e aaaa

staufgDNA
CGCGAGTATCCTTCGGCTCGGCCTCCAGTAGTTCAGGCTCCTCGTATTGTCTACGATCAT
1860
staufcDNA meee e e

staufgDNA
ATGTTTCGCCAAACTCTCTGCAAACTGCTCATCCAGTTCCGCATTCAGTTGCGTTTTGCE
1920 |
BEAUFGD LA = - remmos o - s & e - i e i o e o

staufgDNA

TGCCGGTCGGATCGGGTCGCACATGAATTFATTACCGACGTI'CG CTGATTCTAACGTACA
1980

STAUTCDNA e et e e e e b

staufgDNA

TTTGCGTACGATCTTT lAACGATCATGATAGACT'ITCATCAGTGCCAAGTGAGAGGTGAA
2040

SIETED MA s o s ¢ s o S

staufgDNA ,
ATATGCAAGAAGATTAAAG TTATAGAAACTGAAG CGGGATCTAATAAGTTCGCAAGACAA
2100
staufeDNA o]

e e e ow omomom

staufgDNA



TAAATTAAAGAACTCGTAAAGATAAGAGATGAGATTTTGCAAATGAAATCAAATCCTCTT

2160
staufcDNA  --------m-mmmmemmmmmmmmmmm e m s s s T

staufgDNA
AACCATATAACTTGCAAGTGAAAGGTACGAAAGGAATAAACTTCAGATATTACTACAGAT

2220
PETIE R e ki DS SR RSttt o s

staufgDNA
TTGTATTAGCCTGAAATATGGATTATCACATTGCTCAGACTTGTTT TCAAAAAAGAGTGT

2280
stALUTEDNA 3 ewrmresscmnde @i et Smacmmn S mRn s p ST R TRmREEEE

staufgDNA
CCATAAACATTAAGAGCATI‘CAATTAATTACCTITCCCTTACGCAGGACAT'I'TI'I'ATCGC

2340
staufcDNA  ------smmmesscmsscmommemmommsm o s m R

staufgDNA
ATATCAACTGATCCTAATCACAAATTGCCCATATCAATGTTAATTTGAAGGCTTGTTTCC

2400
GBS TAUTERDINA.  Serccmmmsmomums s Sammentng S heanmmmem Srsmmm et

staufgDNA

GTACTGATTTAGCGATTATAAATTGCCAAAAATATTTCCTTGTCTTGTGAAATGTACGAG
2460

STAUTEDINE e oo comomnmnmmm oo mim s oim i mm mmmmm o o e i

staufgDNA

GCTGTAGGTAAAGGTCGCTAGAGTGCTCTCCTACCCTCGATCATTGGGAAAGGAAAGGTA
2520

staufcDNA

R o T ) O o o o oo

staufgDNA

GGGAGCGGTTGCAGGAGCAGG GTGTCGCAGTAGGTGCGTCTCAATTGAAACTGACAGTTG
2580

staufcDNA

-----------
-------------------------------------
------------

staufgDNA

GCGAAAAATGACACGATGCGTAAGAGAATGCGGCTTT TGTGCTTTGTTAGGATTTTGTCC
2640

staufcDNA

A e e =
e e e R R e T T



staufgDNA
- ATTGTTCGGCGTGGTCGCTGTTGTCTGCTATTCCGCAGGAACAACAACATACGGCAGAGG

2700
staufcDNA  --mommmmmmmmm oo

staufgDNA
GTTGGRGGEGRGRCCACGAAGCTTCTAGGACCTCTCTCGTTGGTGTTTIITGTTTTTCCCGTG 2760

staufcDNA  -=r--ermmommmmmmmmomm oo s e s e e

staufgDNA
CGCgAGTCGATGTACACI TTGTCTCGATGGCCTCTATAATCCTCTIIGGTGTGCATTGTT

agel
staufecDNA  ----s-mmommmomonoeemm oo

staufgDNA
TGCTQGATATAACCGCAGAAGCCAGCGCATCCGCCCCAGGAGCTC'I‘I'ACTI‘GTGGCCATCG

2880
e e e

staufgDNA

ATTAACCAATTTGCTTGCTCTATCCTCCGTTTT GCAGTCTGAATCA'II'CACCATCTCCACG
2940

staufcDNA
i S S S e e TCTGAATCATCACCATCTICCACG 482

staufgDNA

CTCAGCAGCAGCAGCAGCAACAGACGTCGTCGAACCAAGCCGGCGCCGTCGCTGCGGCTG
3000

staufcDNA
CTCAGCAGCAGCAGCAGCAACAGACGTCGTCGAACCAAGCCGCCGCCGTCGCTGCGGCTG 542

staufgDNA

GGGCTGCCTATCACCACGGCAACATCAACAGCAACAG CGGCAGCAACATCTCCAGCAACA
3060

staufcDNA

GGGCTGCCTATCACCACGGCAACATCAACAGCAACAG CGGCAGCAACATCTCCAGCAACA
602

staufgDNA

GCAACCAGATGCAGAAGATCCGCCAACAGCACCAGCACTI'GAGTAGCAGCAACGGCCTTC
3120 v
staufcDNA

GCAACCAGATGCAGAAGATCCGCCAACAGCACCAG CAC'ITGAGTAG*?AGCAACGGCCTI‘C
662



staufgDNA

- TTGGCAATCAACCTCCTGGTCCGCCGCCACAGGCCTTCAATCCATTGGCGGGCAATCCGG
3180

staufcDNA
TTGGCAATCAACCTCCTGGTCCGCCGCCACAGGCCTTCAATCCATTGGCGGGCAATCCGG 722

staufgDNA
CAGCTCTCGCCTACAATCAGCTTCCTCCGCATCCGCCGCACCACATGGCCGCCCATCTGG
3240

staufcDNA
CAGCTCTCGCCTACAATCAGCTI'CCTCCGCATCCGCCGCACCACATGGCCGCCCATCTGG 782

staufgDNA
GCAGCTATGCCGCTCCACCGCCTCACTATTACATGAGCCAGGCGAAGCCCGCGAAATATA

3300
staufcDNA
GCAGCTATGCCGCTCCACCGCCTCACTATTACATGAGCCAGGCGAAGCCCGCGAAATATA

842

staufgDNA

ATCACTATGGCAGCAATGCAAACAGCAACAGCGGCAGCAACAACAGCAACAGCAACTATG

3360

staufcDNA

ATCACTATGGCAGCAATGCAAACAGCAACAGCGGCAGCAACAACAGCAACAGCAACTATG
902

staufgDNA

CCCCCAAGGCCATACTGCAGAATACGTATAGGAATCAGAAGGTGGTGGTTCCACCAGTGG
3420

staufcDNA

CCCCCAAGGCCATACTGCAGAATACGTATAGGAATCAGAAGGTGGTGGTTCCACCAGTGG
962

staufgDNA

g(j(s.)g\GGAAGTAACCCCCGTGCCGGAACCGCCAGTGACCACCAATAATGCCACCACCAACA

staufcDNA

:(gagAGGAAGTAACCCCGGTGCCGGAACCGCCAGTGACCACCAATAATGCCACCACCAACA
2

staufgDNA

2CACCAGCAACAGCACAGTCATAGCTAGCGAGCCTGTAACCCAAGAGGATACTI'CTCAGA
540

staufcDNA



GCACCAGCAACAGCACAGTCATAGCTAGCGAGCCTGTAACCCAAGAGGATACTTCTCAGA
1082

staufgDNA
AGCgGGAGACTAGACAGGAGCCAGC'ITCAGCGGACGATCATGTCAGCACGGGGAATATCG
3600

staufcDNA
AGCCGGAGACTAGACAGGAGCCAGCTTCAGCGGACGATCATGTCAGCACGGGGAATATCG
1142

staufgDNA
ATGCTACGGGAGCACTGTCCAACGAGGACACGAGCAGTTCAGGACGCGGGGGCAAGGACA
3660

staufcDNA
ATGCTACGGGAGCACTGTCCAACGAGGACACGAGCAGTTCAGGACGCGGGGGCAAGGACA
1202

staufgDNA
AGACCCCAATGTGCCTGGTCAATGAGTTGGCCAGGTACAACAAGATCACGCATCAATATC
3720

staufcDNA
AGACCCCAATGTGCCTGGTCAATGAGTTGGCCAGGTACAACAAGATCACGCATCAATATC
1262

“ L:‘;;staung NA

GGTTGACTGAAGAACGAGGACCTG CCCACTGCAAGACCTTCACGGTGACACTGATGCTGG
3780

staufcDNA

GGTTGACTGAAGAACGAGGACCTGCCCACTG CAAGACCTTCACGGTGACACTGATGCTGG
1322

staufgDNA

GCGATGAGGAGTACTCGGCGGACGGTTTCAAGATTAAGAAAGCGCAACATITGGCGGCTA
3840

staufcDNA

GCGATGAGGAGTACTCGGCGGATGGTTT TAAGATTAAGAAAGCGCAACATTTGGCGGCTA
1382

staufgDNA

;3;AAGGCTATCGAGGAAACCATGTACAAG CATCCGCCGCCGAAGATTCGCCGCAGCGAAG
00

staufcDNA

GTAAGGCTATCGAGGAAACCATGTACAAGCATCCGCCGCCGAAGATTCGCCGCAGCGAAG
1442



staufgDNA

- AAGGCGGTCCCATGCGCACACACATTACGCCGACGGTGGAATTGAATGCCCTGGCCATGA
3960
staufcDNA
AAGGCGGTCCCATGCGCACACACATTACGCCGACGGTGGAATTGAATGCCCTGGCCATGA

1502

staufgDNA
AG'ITGGGACAGCGTACCTTCTACCTGCTGGATCCCACTCAGATTCCTCCCACGGATTCCA
4020

staufcDNA
AGTTGGGACAGCGCACCTTCTACCTGCTGGATCCCACTCAGATTCCTCCCACGGATI'CCA

1562

staufgDNA

TAGTGCCGCCGGAGTTTGCCGGCG GTCATTTACTAACTGCGCCAGGACCAG GGATGCCGC
4080

staufcDNA

TAGTGCCGCCGGAGTTTGCCGGCGGTCATTTACT. AACTGCACCAGGACCAGGGATGCCGC
1622

staufgDNA
AACCACCTCCACCACCTGCTTACGCTCTCCGCCAGCGGCTTGGCAATGGATTCGTGCCCA
‘!'itsi:u:-4 1 4 0
 staufcDNA
AACCACCTCCACCACCTGCTTACGCTCTGCGCCAGCGGCTTGGCAATGGATTTGTGCCCA
1682

staufgDNA

TTCCATCGCAGCCGATGCATCCGCATTTCTTTCATGGACCAGGTCAGCGACCGTITCCTC
4200

staufcDNA

'11'TCCATCGCAGCCGATGCATCCGCATTI'CTITCATGGACCTGGTCAGCGACCGTTTCCTC
742

staufgDNA

i)ggg\GﬂTCCATCACGCTTFGCGCTGCCACCGCCTCTCGGAGCTCATGTACATCATGGAC

staufcDNA

?gggGTTTCCATCACGCTTTGCGCTGCCACCGCCTCTCGGAGCTCATGTACATCATGGAC

staufgDNA

CGAATGGCCCATTTCCATCCGTGCCTACGCCACCCAGCAAAATCACCCTGTTTGTGGGCA
4320



staufcDNA :
- CGAATGGCCCATTTCCATCCGTGCCTACGCCACCCAGCAAAATCACCCTGTTTIGTGGGCA
1862

staufgDNA
AGCAGAAGTTTGTGGGCATCGGACGCACACTGCAGCAAGCGAAACATGACGCTGCGGCGA
. 4380

staufcDNA
AGCAGAAGTTTGTGGGCATCGGACGCACACTGCAGCAAGCGAAACATGACGCTGCGGCGA
1922

staufgDNA
GAGCGCTGCAGGTTCTCAAGACACAGGCCATATCTGCCTCTGAGGAGGCTCTCGAGGATT
4440

staufcDNA
GAGCGCTGCAGGTTCTCAAGACACAGGCCATATCTGCCTCTGAGGAGGCTCTCGAGGATT
1982

staufgDNA
CGATGGATGAGGGTGACAAGAAGTCGCCCATCTCGCAGGTTCACGAGATCGGAATTAAGC
4500

staufcDNA
CGATGGATGAGGGTGACAAGAAGTCGCCCATCTCGCAGGTTCACGAGATCGGAATTAAGC
; ‘,Wz 042

staufgDNA

GCAACATGACCGTTCATTTTAAGGTGTTGCGCGAGGAGGGGCCGGCGCACATGAAGAACT
4560

staufcDNA

GCAACATGACCGTTCATTTTAAGGTGTTGCGCGAGGAGGGGCCGGCGCACATGAAGAACT
2102

staufgDNA

TTATAACAGCCTGCATTGTGGGATCTATTGTCACCGAAG GAGAAGGAAATGGCAAAAAAG
4620

staufcDNA

TTATAACAGCCTG CA'ITGTGGGATCTATTGTCACCGAAGGAGAAGGAAATGGCAAAAAAG
2162

staufgDNA

I?TCCAAGAAGCGTGCCGCGGAAAAGATGCTCGTCGAGTTGCAAAAGCTGCCGCCCCTI'A
80

staufcDNA
) TGTCCAAGAAGCGTGCCGCGGAAAAGATGCTCGTCGAG‘ITGCAAAAGCTGCCGCCCCTI'A

-10-



2222

staufgDNA
CGCCCACCAAGCAAACGCCATTGAAGCGGATTAAGGTTAAGACACCCGGCAAAAGTGGGG

4740
staufcDNA
CGCCCACCAAGCAGACGCCATTGAAGCGGATTAAGGTTAAGACACCAGGCAAAAGTGGTG

2282

staufgDNA
CAGCTGCCCGAGAAGGTTCGGTTGTGTCGGGCACTGATGGTCCTACGCAAACGGGCAAGC

4800
staufcDNA ,
CAGCTGCCCGAGAAGGTTCGGTTGTGTCGGGCACTGATGGTACTATGCAAACGGGAAAGC

2342

staufgDNA
CGGAGAGACGTAAACGCCTCAATCCGCCGAAGGACAAGCTGATAGACATGGACGATGCGG

4860

staufcDNA
CGGAGAGACGTAAACGCCTCAATCCGCCGAAGGACAAGCTGATAGACATGGACGATGCGG
2402

e STAUFGDNA
" ATAATCCCATTACAAAGCTAATTCAACTGCAGCAGACGCGTAAGGAAAAGG AACCCATTT
4920
staufcDNA

ATAATCCCATTACAAAGCTAATTCAACTGCAGCAGACGCGTAAGGAAAAGGAACCCATTT

2462 |

staufgDNA

TCGAGCTGATAGCCAAAAACGGCAATGAAACCGCTCGACGACGGGAATTCGTTATG GAGG
4980

staufcDNA

;(;(23:(5CTGATAGCCAN—\AACGGCN'\TGAAACCGCTCGACGACGGGAATTCGWATGGAGG

staufgDNA

TCTCCGCCAGCGGGAGCACAGCCCGTGGAACAGGCAACAGCAAGAAGTTGGCAAAGCGAA
5040

staufcDNA
TCTCCGCCAGCGGGAGCACAGCCCGTGGAACAGGCAACAGCAAGAAATTGGCAAAGCGAA
2582

staufgDNA

-11 -



ATGCTGCACAGGGTAAATTAAATATAATTCATACAAAACTAAGAAAG CTTTAACAAACTT

5100
staufcDNA AT O TET NG AGG s mmsmommrimmmonmcimn e m SRR i b =

2594

staufgDNA
V AATTGCWATFGCAGCTCTGTTTGAACTGCTGGAAGGTG'ITCAAGTCACACCAACCAACG
5160

staufcDNA
............... CTCTATTTGAACTGCTGGAAGCTGTTCAAGTCACACCAACCAACG 2639

staufgDNA
AAACACAGTCATCGGAGGAATGCAGCACTTCGGCAACAATGTCCGCCGTTACAGCGCCCG

5220
staufcDNA
AAACACAGTCATCGGAGGAATGCTGCAC'ITCGGCAACAATGTCCGCCGTI'ACAGCGCCCG

2699

staufgDNA
CAGTGGAGGCAACTGCGGAAGGCAAAGTGCCCATGGTAGCAACGCCAGTGGGTCCCATGC

5280

staufcDNA
CAGTGGAGGCAACTGCGGAAGGCAAAGTGCCCATGGTAGCAACGCCAGTGGGTCCCATGC
ﬂ$2759

staufgDNA ‘

CAGGCATTTTAATACTGCGCCAGAACAAGAAACGTGAGTGAGACCCACATTAAATTCAAA
5340

staufcDNA
CAGGCATTTTAATACTGCGCCAGAACAAGAAAC----mcamemmmccccnccecnnnee- 2792

staufgDNA

gl"ggCATATTTATCCAGTACGTTTCTATCATI"ATAG CAGCAAAGAAGAGGGATCAAATTG

staufcDNA
--------------------------- CAGCAAAGAAGAGGGATCAAATTG 2816

staufgDNA

'SI':::QT(;TGTCAAGTCTAACGTGGAATCCAAAGAG GAGGAGGCCAATAAGGAGGTGGCAGTTG

staufcDNA
;QQETGTCAAGTCTAACGTG GAATCCAAAGAGGAGGAGGCCAATAAGGAGGTGGCAGTTG

staufgDNA

=0 TP



CAGCTGAGGAGAATAGCAACAACAGTGCAAACTCTGGCGACAGCAGCAACAGCAGCAGCG

- 5520

staufcDNA
CAGCTGAGGAGAATAGCAACAACAGTGCAAACTCTGGCGACAGCAGCAACAGCAGCAGCG

2936

staufgDNA
GCGATTCGCAAGCCACAGAGGCGGCTAGTGAGAGTGCACTGAATACCTCAACCGGCAGCA

5580

staufcDNA
GCGATTCGCAAGCCACAGAGGCGGCTAGTGAGAGTGCACTGAATACCTCAACCGGCAGCA

2996

staufgDNA
ATACGAGTGGTGTGAGTAGCAACAGCAGCAATGTTGGAGCCAACACGGATGGTAACAACC

5640
staufcDNA
ATACGAGTGGTGTGAGTAGCAACAGCAGCAATGTTGGAGCCAACACGGATGGTAACAACC

3056

staufgDNA
ATGCCGAGAGTAAAAACAACACGGAGAGTAGCAGCAACAGTACGAGTAACACACAAAGCG
5700

.. staufcDNA

ATGCCGAGAGTAAAAACAACACGGAGAGTAGCAGCAACAGTACGAGTAACACACAAAGCG
3116

staufgDNA

CTGGTGTGCACATGAAGGAGCAGCTCTTGTACCTTAGTAAACTGCTGGACTTTGAGGTAA
5760 ‘

staufcDNA

g;l'szGAGTGCACATGAAGGAGCAGCTC'ITGTACCTTAGTAAACTG CTGGACTTTGAG----

staufgDNA

5G{;.);'(;'ACCAACGGAACAGTCAACCCCAACTAGAAACTAACCAAT'ITCCTCAA'I"TCAG GTCA

staufcDNA
3176

staufgDNA

Qg;'gCTCGGACTATCCGAAAGGCAATCATAACGAGTFCCTGACCATCGTGACATTGTCCA

staufcDNA
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ACTTCTCGGACTATCCGAAAGGCAATCACAACGAGTTCCTGACCATCGTGACATTGTCCA
3236

staufgDNA
CACATCCGCCGCAGATCTGCCATGGCGTTGGCAAGAGCTCCGAGGAGTCGCAGAATGATG
5940

staufcDNA
CACATCCGCCGCAGATTTGCCATGGCGTTGGCAAGAGCTCCGAGGAGTCGCAGAATGATG

3296

staufgDNA
CTGCAAGCAATGCCTTGAAAATCCTCAGCAAGCTGGGGCTCAACAATGCCATGAAATAAG

6000
staufcDNA
CTGCAAGCAATGCCTTGAAAATCCTCAGCAAGCTGGGGCTCAACAATGCCATGAAATAAG

3356

staufgDNA
CATAAAGCGCTGAAAATTTCACAAAACCCTTATTAACTGCAATTTTTGTTGTTGCACATA

6060

staufcDNA
CATAAAGCGCTGAAAATTTCACAAAACCCTTATTAACTGCAATTTTITGTTGTTGCACATA
3416

w‘:v:‘staungNA

AGCATGATAAGAGCAAAGCAAAGAAAAAACAATTGAAATACCCGTCCACAAAGCAAACCT
6120

staufcDNA

AGCATGATAAGAGCAAAG CAAAGAAAAAACAATTGAAATACCCGTCCACAAAGCAAACCT
3476

staufgDNA

TAAACAAAATCCAAAAACCAAGCTGTGTG CAAATTCAAAAAAAAAAAAGAAGAAAAATGA
6180

staufcDNA

TAAACAAAATCCAAAAACCAAGCTGTGTG CAAATTCAAAAAAAAAAAAGAAGAAAAATGA
3536

staufgDNA

GAAATGTAAGAGAAGCAATGCAAGAAACAGTTT TGAAATAGCAAATTATTAGTTAATACC
6240

staufcDNA

GAAATGTAAGAGAAGCAATG CAAGAAACAGTTTTGAAATAG CAAATTATTAGTTAATACC
3596
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staufgDNA

- TATTTATTTATTTATGTGTGCACGTTGTGCAAACTGGTGTTATTATTTTATITATTTGTT
6300

staufcDNA
TATTTATTTATTTATGTGTGCACGTTGTGCAAACTGGTGTTATTATTTTATTTATTTGTT

3656

staufgDNA
GAGAATTGAATAACGAATCGAACTGATAGTAACCGAAACTGAACAGAGGCGAACACTTAA
6360

staufcDNA

GAGAATTGAATAACGAA-----=-=--- GTAACCGAAACTGAACAGAGGCGAACACTTAA

3705

staufgDNA
CCAg-‘:AACCGCAACGTI'GTTAATCCAAATCGAGAATCGAACAATAACTAGACT'I'AATGAAA
6420

staufcDNA
CCAGAGCCGCAACGTTGTTAATCCAAATCGAGAATCGAACAATAACTAGACTTAATGAAA

3765

staufgDNA
ACCCAACAAAATCATGAATGAACAGATGCATATATACATATGTGCAGTACCTAAACTTAA
.. 6480

- staufcDNA

ACCCAACAAAATCATGAATGAACAGATGCATATATACATATGTGCAGTACCTAAACTTAA
3825

staufgDNA

- GATTAAAGCTCATTAACCACTTGAATTGAATTGATGAACAAAGGACTATTGATACCTCTT
6540

staufcDNA

Sg;";’AAAGCTCATTAACCACTTGAATTGAATTGATGAACAAAG GACTATTGATACCTCTT

staufgDNA

22 ggG CATGCGGCAATCG CTTTCAAAAATAAATACAAAATTTCTGAGCACCTCGGTGCAG

staufcDNA

ggf;’GCATG CGGCAATCGCTTTCAAAAATAAATACAAAATTTCTGAG CACCTCGGTGCAG

staufgDNA

SgggAAATFGAAGGATATCCGCA'ITTGCGAATAAACCAGGCAGGCTGTCAATGGAGAAAC
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staufcDNA
GACAAAATTGAAGGATATCCGCATTTGCGAATAAACCAGGCAGGCTGTCAATGGAGAAAC

4005

staufgDNA
TGGACAAATTTTTGATTTATTTTTCAAAGCACGACAACCATGAACCGTTTGTGGTCATAT

- 8720

staufcDNA
TGGACAAATTTTTGATTTATTTTTCAAAGCACGACAACCATGAACCGTTTGTGGTCATAT

4065

staufgDNA
GCTTGATGAAACTCGTCGAATAATGAATCTATTATACGTATACTATATTTAAGTGTTAAG

6780

staufcDNA
GCTTGATGAAACTCGTCGAATAATGAATCTATTATACGTATACTATATTTAAGTGTTAAG

4125

staufgDNA
CATAAGCATCGGCGAATGTCGGAAAGCCGTATACCGTACCCCATGACCGGTCGATTTGCC
6840

staufcDNA

CATAAGCATCGGCGAATGTCGGAAAGCCGTATACCGTACCCCATGACCGGTCGATTTGCC
4185

staufgDNA

AAAACTTTCAGCAAATATTTGCAATGTTTTGCTGGATTI [GGTTGATTGATAGGAAGTGG
6900

staufcDNA

QQZ\AS\CTTTCAGCAAATATTTGCAATGI [TTGCTGGATTTTGGTTGATTGATAGGAAGTGG

staufgDNA

gg\g;‘\AA"-GGGCGTTCACGTCGAACATACAACATAAAATA CAATTTACATAATCGTTAT

staufcDNA

ﬁAGAAAAGAAGGCGTTCACGTCGAACATACAACATAAAATACAATTTACATAATCGTTAT
305

staufgDNA

;\QEATATTTATGAATGTTI’AATAAGCCAI FITTTGTAAATGTTCAGCTTTTGGCGAGTGT

staufcDNA
- AATTATATI‘I'ATGAATGTT]’AATAAGCCA! TTT IGTAAATGTFCAGCTTTTGGCGAGTGT

= =



4365

staufgDNA
ACAAGCTAAAAGCTGAACATCCTTATGAATAATGAATCGTGTTGTTTAATCTGTCATGGT

7077

staufcDNA
ACAAGCTAAAAGCTGAACATCCTTATGAATAATGAATCGTGTTGTTTAATCTGTCATGGT

4425

staufgDNA
TTGTCCCCACATGTCTTGCTCGTTTTTGAATCCGACCTATTTATTAGTTATGTTATCGCC
7137 '

staufcDNA
TTGTCCCCACATGTCTTGCTCGTTTTTGAATCCGACCTATTTATTAGTTATGTTATCGCC

4485

staufgDNA
GTAACCCCATTACTCCCCCCTCCCCCCCTCCCCAATACACACACATTGCACACACCAACT
7197

staufcDNA
GTAACCCCATTACTCCCCCCTCCCCCCCTCCCCAATACACACACATTGCACACACCAACT
4545

.. staufgDNA
‘GAAATTTCGAGAACAATAGTTTTAATTACTTTTATCCCGAACAGCACCAGTTGATTAAGC

DT

staufcDNA

GAAATTTCGAGAACAATAGTTTTAATTACTTTTATCCCGAACAGCACCAGTTGATTAAGC
4605

staufgDNA

?;T?AGTTGCGTFATGTAAAATGTAF ITTGTCTAAGCCATCACGTTGGCCACAATGTGCA

staufcDNA

f;_SFQAGTrGCGTI"ATGTAAAATGTAI TTTGTCTAAGCCATCACGTTGGCCACAATGTGCA

staufgDNA

;’?;\;TGCTTCGCGATTTGCGATCCTAACCTAAGC'ITAAGCCCCAG CGAACTGTAACCGTT

staufcDNA

1'.(75.2?@CTTCGCGATTTGCGATCCTAACCTAAG CTTAAGCCCCAGCGAACTGTAACCGTT

staufgDNA

L e



?:Q?TGAAGTCAATCCCAGTATTAAATGTATAGATAGGGGGCAGTTGTGCGTAACTCCCA

staufcDNA

S;\QQTGAAGTCAATCCCAGTATI’AAATGTATAGATAGGGGGCAGTFGTGCGTAACTCCCA

staufgDNA

Z@ATTACTAGACTCACAGATATATATCGTG CACATTGTTTGCGCCACACAAATTGTTC

staufcDNA

EAAA'ITACTAGACTCACAGATATATATCGTGCACA’I’TGTT"I'GCG CCACACAAATTGTTC
45

staufgDNA

ATT‘ITGTFAGAAGATTTFGCAGACCCAGCGGATACGATACGATACGAT ----- CATAATC
7552

staufcDNA

ATTTTGTTAGAAGATTT TGCAGACCCAGCGGATACGATACAATACGATACGATCATAATC
4905

staufgDNA

GTAGTCAATAAATTTTCATGTGCGAGTGTAGCGGTGTCTGCTTTGCAAAATCTTCACAAA
7612

- .staufcDNA

- GTAGTCAATAAGTTTTCATGTGCGAGTGTAGCGGTGTCTGCTTTGCAAAATCTTCACAAA
4965

staufgDNA
ATTGATTGAAATTATTAATCTTAATGTGAGATGTATTCGCAGGTAGCAACAATGCGTGAA

7672

staufcDNA
ATTGATTGAAATTATTAATCTTAATGTGAGATGTATTCGCAGGTAGCAACAATGCGTGAA

5025

staufgDNA
GATCTGTTCATTAACACCAAATAAAGGCATACGAGTCAAGATGAGAGAACACATTTATTA

7132

staufcDNA
GATCTGTTCATTAACACCAAATAAAGGCATACGAGTCAAGATGAGAGAACACATTTATTA

5085

staufgDNA
GTCTTAAGCCTACGCCCACACACATTCACTAAGTTI TGTCTATCTGTAATGTGACACATA

7792
staufcDNA
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GTCTTAAGCCTACGCCCACACACATTCACTAAGTTTTGTCTATCTGTAATGTGACACATA
5145

staufgDNA

ATCGTGTTATGTCATTAAAACTGAAGAAATCCCCGCCCCAAATAAAAATATGTAAAATGT
7852 ;

staufcDNA

ATCGTGTTATGTCATTAAAACTGAAGAAATCCCCGCCCCAAATAAAAATATGTAAAATGT
5205

staufgDNA

AATTATACGAATAAAAAGTGAAATAAAGTTGGAAGTGAGTGTTTTTGATTGATTTGGGAA
7912

staufcDNA AATTATACGAATAAAAAGTGAAATAAAGTTGG 5237

-



Coding Regions

||| Transcribed and Untranslated Regions

Intron-Exon Structure of the D. melanogaster staufen gene
Cytological Location: 54F6-55C1
Genetic Location: 2-85.5




