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From: Robert Levis
To: Gillian Millburn {Genetics)
Subject: Re: Unannotated gap in genomic sequence and error in cn gene
Date: Mon, 20 Nov 2000 17:48:20 -0500

From I Von Nov 20 22:47:56 2000 {8 7((}! LIS

Gillian,
Here is a revised version of my megsage regarding the gap in cn[1].

In the course of mapping the flanking seguence ¢f a P insertion line
cn the genomic sequence, I found evidence for a 1.8 kb deletion
disrupting the cinnabar (cn) gene in the BDGP/Celera seduence,
relative to a previously published sequence of the same region
(GenBank accession U56245). When I asked Dr, Susan Celniker of the
BDGP about this discrepancy, she replied that she is confident that
the BDGP/Celera sequence in this region is correct. She noted that
the genomic DNA sequenced by BDGP/Celera was from a strain with a
mutant cn allele (genotype v; c¢n bw sp). One may therefore infer
that this deletion is responsible for the mutant cn phenotype.

Here are the details of the putative cnl[l] lesion. TUS6245 is a 12.3
kk genomic seguence that includes the cn gene from a strain with a
wildtype cn allele. The U56245 sequence partially overlaps the
BDGP/Celera scaffold segment AE003839. A dot plot of US6245 (reverse
complement) (Y axis} vs AE(Q03839 nts 1-10000 {X-axis) {see attached
Picture File of the output window) shows a deletion of ~1.8 kb in
AEQ03839 between nucleotides 1863 and 1864. 1T also did a BLAST of
the entire AE00383% vs US6245 (see attached html file of the output).
The deleticn occurs at pesition 457 of the cn gene predicted amino
acid seguence. The deletion fuses the truncated cn ORF to an
unrelated ORF. The cn protein predicted by the wild-type U56245
sequence {(GenPept locus AAC47351) is 524 aa, while that predicted by
the ¢nl[l] allele cof the AE003839 zmequence {GenPept locus AAF59196) is
504 aa. These two predicted proteins are nearly identical from 1-457
but then have no significant similarity beyond this point.

Bob Levis

Robert W. Levig, Ph.D.

Carnegie Institution of Washingten
Department of Embryology

115 West University Parkway
Raltimore, MD 21210

phone:;
fax:
email:
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Blast 2 Sequences results

PubMed Entrez BLAST OMIM Taxonomy Structure

BLAST 2 SEQUENCES RESULTS VERSION BLASTN 2.1.2 [Oct-19-2000]

Match:1 Mismaich: , &ap opf:n:5 gap extension: ;

x_dropoff: _ expect: wordsize: __ Filter
50 10.000000 11 Align

Drosophila melanogaster genomic scaffold
142000013386047 section 4 of 52

Drosophila melanogaster chromosome 2
cinnabar gene region, calcineurin B (dACNB2)
and kynurenine 3-monooxygenase (¢n) genes,
complete cds.

Sequence 1 gi 10727744 Length 262228 (1 .. 262228)

Sequence 2 gi 1336009 Length 12340 (1 ..12340)

NOTE:The statistics (bitscore and expect value) is calculated based on the size of nr database

Score = B698 bits (4524), Expect = 0.0
Icentities = 4555/4572 (99%)
Strand = Plus / Minus

e

Query: 1864 c

cgtttggtcaggtctcgcatctgcaaggtagagaaa

- |IHIIIIHIIIHIH||||J|H|i| SRR RN RRE NN
Jet: . 5592 tgtccaacg tttggtcaggtctcgcatctgcaaggtagagaaa
kynurenine 3-moncoxygenase 446 L R F T W R K T L D R M ~wrmcamacummmaamn
Query: 1924 tttgaaactatataaattcetagttecaaaaacccacctacacat
P lIIIIIIIIIHIllIHIII LELREDECETEL AL T
Jjct: 5532 tataa tttgaaactatatgaattectagtteccaaaaacccaccteocacat

kynurenine 3-MONOCOXYGENASE 441  ~rm o moms eecemmem mimt emtmmoe e me emsmmeeoeeo E V Y



Query:
Sbjct:
kynurenine
Query:
Sbict:
kynurenine
Query:
Shict:
kynurenine
Query:

Sbijct:
kynurenine

Query:

Shijct:

kynurenine 3-moncoxygenase

Query:

Sbict:
kynurenine

Query:
Sbhjct:

kynurenine

Query:

Shict:
kynurenine

Query:

Shjct:
Xynurenine

Query:

Sbjct:
kynurenine

3-monooxygenase

3-moncoxygenase

3-monooxygenase

3-moncoxygenase

3-monooxygenase

J-moncoxygenase

3-monooxygenase

3-monooxygenase

3-monooxygenase

1984 atggccaggtcgcaaatggcgaaggcgtcctgecageguggattecggtgaaca -
RN RN RN R RN R AR AR R AR R AR
5472 at gte atggcgaaggcecgtecctgecagegggattocggtgaaca
421 M A L D C I A F A D Q W R 8 E T F L
2044 gtctcgtccagtgg tcgg
CEEVTLEEEE e e e e et r e e e e e e e
5412 gtctegteccagtggcagectgettggecaaaatgteggtgagecagegtgaca
401 T E D L P L © K A L. I D T L L T V D
2104 ccagcattcataccctggeccgtagtacggaaccategecatgggecgygcatcge
SRR NN A AR RN RN AN AR AR
5352 ccagcecattcataccctggeccgtagtacggaaccatecgeatgggeggeatege
381 ¢ A N M ¢ Q@ G Y ¥ P V M A H A A D G
2164 agtg atccgcataatgatacggecggecacttgatggacaccagaaact
PECEEEEEEEr et e e e e et e e e e e e e ey
5292 agtgccttatcogeataatgatacggecggcacttgatggacaccagaaact
361 L. A K D A Y H Y P R C EKE I 8 VvV L F Q
2224 gtcttgaagaagtcctttatgagetgttgeotetocaatcagtggeagtgegt
CECTEEEET TP VPR PR L E e LR T
5232 gtcttgaagaagtcecetttatgagetgttgetctecaatcagtggoagtgegt
341 T K F F D K I L Q 9 E G I L P L A D
2284 TTTTgcttaaagaattccaggagatcgttttgattctgaatgccagcgaaga
LULLEEEEPEEE TR TR L e |
5172 ttcagcttaaagaattccaggagatcgttttgattctgaatgccagcgaaga
32, N L K F F E L L D N Q N Q@ I G A F I

2344

5112
301

2404

5052
281
2464

4952
261

2524

4932
241

ggcatggacagcgtgaccgtgaaagacttatcctgattcggcagggcaatca

CLLPELEEL LR T LT T ] T

ggcatggacagcgtgaccgtgaaagacttatcctgattcggcagggcaatca
P M S L TV T F § K D Q N P L A I M

gtgttacgcggccatatgtgcagatagttggcaggcatctggaagtctcccg
LT T T o o
gtgttacgcggccatatgtgcagatagttggcaggcatctggaagtctcccg
T N R P W I H L ¥ N A P M Q@ F D G s

ggtatgcagagctccagataccccgtttctatgtactcctgggagtagttga

S NN

ggtatgcagagctccagataceccgtttctatgtactcctgggagtagttga
P I C L EL Y G T E I Y E Q 8 ¥ N F

aaacggaccaagtgctggcgcacactactgaaggcaccatcgcagccgacta

R

aaacggaccnagngctggcgcacactactgaaggcaccatcgcagccgacta
L RV X X Q RV 8 s F a G D C ¢ Vv T



Query:
sbijct:
kynurenine
Query:
Shjct:
kynurenine
Query:
Shict:
kynurenine
Query:

Shict:

kynurenine 3-monooxygenase

Query:

Sbijct:

kynurenine 3-monooxygenase

Query:
Shict:
kynurenine
Query:
Shijct:
kynurenine
Query:

Sbjct:
kynurenine

Query:

Sbhict:
kynurenine

Query:
Sbhjct:

kyvnurenine

Query:

3-monooxygenase

3-monooxygenase

3-moncoxygenase

3-monooxygenase

3-monooxygenase

3-monooxygenase

3-monooxygenase

3-monooxygenase

2584 gcatgggcagctacggcttecttggcgggattgeggaactecatggateect

CELLETTTEVEET AL ELTEEE TP LTI

4872 gcatgggcagctacggocttocttggegggattgoggaactecatggateceet
221, A H A A V A E K A P N R F E M § G E
T
ERRRREARRANRARRERANR
4812 ttggcacttgtcagettgtgetcocgaagtggecagegtatattgggecagettat
200 N A 8§ T L, K H E F H C R I N P L K D
2704 ttcaaaaggacttcgttcagctgtcgacgtccTTTT?T?TTTT?TTTTT?TT
NERESE RN R AR ARRRRRA NN
4752 ttcaaaaggacttegttcagetgtcgacgteccacggagtacaggecattgat
181 ¥ L. L VvV E N L. ¢ R R G V 8§ Y L C O N
2764
||||lHlill!|||||||i||||||lEHI[IIIIJIIIIHIIIIIIIII
4692 ggatcgtataggaccacactggagt cacatcgtggageattctge
161 P D Y L VvV Vv § 8§ N G R vV I H L M R @G
2824 gtggccagecacctettgetecagacccacggeggecagegect
IHIHIHIIIIIIIIII PLVLCTTTECEC TR T
4632 ggt atggcggtggccagcacctcttgctccagacccacggcggccagcgcct
141 P I A T A L V E Q E L G V A A LL A K
2884 ¢ caggttaatactcctgccctgaaccactagggcctc c
IIHII||IIIIIHIHIIIHIIIIIIIII||||l||i||H|H|l ||
4572 tge ccaggttaatactcctgccctgaaccactagggcctggc
121 R Q S L A L N I S R G Q V V L A Q0 R
2944 tcce caaa gcaaa
IHIIIIHIIIIIIHIHIIIHIlIIHJIIIHIIIHIIHIHIII
4512 tcece ac caaatccacg cc gggcaaagttcaa
101 B R Y E ¥ 1L D V H N G M R A F N L A
3004 TTaTTTTTTTTTT?TTTTT?aTaataagat cgtagaaagcgtgataagage
LLVLVLEEEYTET L IT L T T T ]
3352 gaagccgcctagtgttatggagaataagatgcgtagaaagcgtgataagigi

3064 tggaagcea

IR n Rt i
$392 Eggfwgffgg tgliliifliéll|li|lliéélllléié
3124
s IHIHIHIIIHIIIIHIIIHIIIIIIIIIIHIIIIHIHIHII
l ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
3184

taattctactactatgatgtgtattttagcaaattagcaaagcttagtttta



Sbhjct:
kynurenine 3-monooxvgenase

Query:
Shict:
kynurenine 3-monooxygenase
Query:
Shict:
kynurenine 3-monooxygenase
guery:
Skjct;
kynurenine 3-moncoxygenase
guery:

Shict:
kyhurenine 3-monooxygenase

Query:
Shict:
kynurenine 3-moncoxygenase
Query:
Sbict:
kynurenine 3-monooxygenase
Query:

Shict:
kynurenine 3-monooxyvgenase

Query:

Shjct:
kynurenine 3-monooxygenase

Query:

Shijct:

Query:

Shict:

4272 taattctactactatg

3244

4212

3304

4152

3364

4092

3424
4032
78
3484
3972
58
3544
3912
38

3604

3852

18

3664

3792

3724

3732

3784

3672

-

RN RN RN R R N RN AR R R AR RN R RR ANy
atgtgtattttagcaaattagcaaagettagtttta

gaagcttaactagaattattgcecctgtttataaccgtactacggtetactcta

R R R RN R R RN R AR R AN RN RN
gaagataaactagaattattgecctgtttataaccgtactacggtctactcta

ctatatattattttgttaatgattaacactaaatttcattcgectatatttat

RN R R RN A AR R R AR A RN RN EAY
ctatatattattttgttaatgattaacactaaatttcattegectatattoat

o ot o ot i P ot o ot Pk Pt i ok Tk It A p St Sk p p L At B S TN R RS Pk L P P S s PR Pl P T P Pt ot ot Pt Pt B s St g s

aatctatttatgctttecgecagagtaataattgtatacttcaaataactttgt

RN R R RN R AR R R AR AR AR AR
aatctatttatgctttcgecagagtaataatigtatacttcaaataactttgt

et ot kit ot o S St o S 8 St it ot ok o Pt Pt Pt Pt e St ot ot Pl e Pt P I P ot e o et T o it g s B g S s s o

ataaccgecacccoggegecgtegtecatgtetetegtco
NN AR AR RN R RN
ataaccgccacceggegecgtegtecatgtectetegte
I Vv AV R R R R GG H R E D

caagtcctgeteca
NERRRRARRRRRE
caagtcctgcteca

~L G A G

cttotgttggctectggeggecgtttacctectggectaacgattocctggget
LELESELERET TP T i
cttectgttggetectyggeggecgtttacotoctggctaacgattectggget
ET P E QR G NV E Q 8§ V I ¢ P &8
T T T e e
LEELTELEEETEEEE T ET ET L I )
ttctgctggctcgttggcagcgaaatgaagatggaatcgagatggaagccag
R 8 A R QCURUF S8 S P I 5 1 5 A L

ctggggaaatgtttaaccaagagattatgtcagatgggcagtaaatggtatc

I

ctggggaaatgtcLaaccaagagattatgtcagatgggcagtaaatggtatc
P § I N LT W 8 I I b 5 2 ¢c ¥ I T D

tttgatgttgctgcgggaagccaacgaaatgcagcggcgtagccacaaacat

CELLELLE T VEETT LR R LT T T T T
tttgatgttgctgcgggaagccaaccaaatgcagcggcgtagccacaaaoat
Q H Q0 © P F ¢ V L H L P T A V F M

gggtaactttcctaagttgggctgcagaaaatgaagattttacacctgatac

LLELED UL LT LT T T T

gggtaactttcctaagttgggctgcagaaaatgaagattttacacctgatac

ttgagaagcatgtgtaaccatttgaagcgattgtccgtataaacatcecgat

N e

ttgagaagcatgtgtaacCatttaaagcgattgtccgtataaacatcccgat



Query:
Sbjct:

Query:

Sbict:

Query:
Sbijct:

Query:
Shict:

Query:

Shjct:

Query:

Skijct:

Query:

Sbict:

Query:

Shijct:

Query:

Shict:

Query:

Sbjct:

Query:

Shijct:

Query:

Skhict:

o aaaaaaCtatata??|T|l|||||?T?|TT|||||||TTT??TTTT?T?T?T
NERRRRRRRARR
3612 aaaaaactatataagctagagggtatgtacatagattctacgctatgtaaga
3904 cccactctataattcacaaacctttcaaaacT?TTTT?T?TTTTTTTTT??T
FECEEE PR et
3552 illglLctétaacceacaaacctttcaaaactgttacgcgcacactttcgaa
3964 cag tagtatttcaaacgaathT?TT?TTTTT??TT
IIH IIIHllliillllillllll!HllEI!
34492 |$a tat Il tgtatcagtagtatttcaaacgaatgtttcaaatattgacc
4024
||EIIIIIiIIIHIIi||l||||i||||||||||l|||H|||||||!|||
3432 ctcgtgt tgttaaataagctaagttaactaagcttaagtaatgggaa
4084 attacaaattcaaaattcagaatatgtttttatttttctttattacatactc
FLLDLLLDEEEETEE TV TP T TR T |
3372 attacaaattcaaaattcagaatatgtttttatttttetttattacatacte
4144
!IHIHIHIHIIHIIHIIIIIIHIIIIIIIHIIIIHIIIIIHI
3312 aagaa caatgaa
4204 aa

gaaaacattagattaagccagcccagattacatgatataattaaacattt
HIHIHIHIIIIIIHIIIHIHIIHIHIIIHII!IHIHIIH
gattaagccagcccagattacatgatataattaaacattt

3252 aagamaaacatta

4264 taaga

3192 taagaactgtaaatt

4324
3132

4384 ¢

q actgtaaattgtgagcacttacacttaagattgctaatgaaggaaaa
IIHIIIIHHIHIHIHHIHIIIIIIIIIIHIIIIHIHIIHI
g gtgagcacttacacttaagattgctaatgaaggaaaa

tatatgaatggaaattttggatcatactaaa gaagtgtcatgeagtteaatt

L LLLLLTTC L S TTT T T ] G

tatctgaatggaaattttggatcatactaaagaagtgtcatgcagttcaatt

3072 tataaataaa

4444 g

T T T T T snsracastaseeasate
LELELETEEET T LT )T
taaatacatgttctgttttaaaaaaccgcgctaatttaaatt

3012 aaacgctgacaacce

4504 ¢

aacgctgacaaccctgtcaacgcgttgccaacgctaagctttctggtattc
IHIHIHIHIIIIIIHIIIHIHIJHIIIHIHIHIHIHIII
tgtcaacgcgttgccaacgctaagctttctggtattc

2952 cca

;TTTTTT?TTTT?TTTT?TT?Ttcgaaccgcggtcacaccaaaagctgctgt
LEVLVTITET R T
ccaaggtattttttgtcgctcgaaccgcggtcacaccaaaagliélléi



Query:

Shict:

Query:

Sbjct:

Query:

Sbict:

Query:
Shijct:
calcineurin
Query:
Shict:
calcineurin
Query:

Sbijct:
calcineurin

Query:
Shijct:
calcineurin
Query:
Sbijct:
calcineurin
Query:

Shjct:
calcineurin

Query:
Sbhijct:
calcineurin

Query:

Sbjct:
calcineurin

B

4564

2892

4624

2832

4684

2772

4744

2712

4504
2652
2652
4864
2552
2592
4924
2532
2532
4984

24732

5044
2412
14

5104

2352
2352

b

tcatgracaatagaaaatagaaaaccgaatatticcacaacaaaaccgtaat

LECEEEEERECEEE e e e e e e e e e e e e e e e

tcatgecaraatagaaaatagaaaaccgaatatttecacaacaaaacegtaat

ccaaaaaccacagtagcatgtgcaggatagececgcggecgaggactttaaag

LULEPELTELEEEE e i e e e i e by |

ccaaaaaccacagtagcatgtgecaggatageccegeggegtaggactttaaag

aggaaaaccaagagcggaacggcgaaaagagecgaactttatttgtactetat

LECCEEEEEE TP e e e e e e e iy |

aggaaaaccaagagcggaacggocgaaaagagegaactttatttgtactetat

tcraaggagaaccacaaaaggcaaaaccaaaatggtaataasaatgccaccaa

RN RN R R R RN R RN N RN R AR A AR RN

tccaaggagaaccacaaaaggcaaaaccaaaatggtaataaaatgccaccaa

gaggggaagaggctgagagcgggaaagtga

HIIEIIIIl!II\||||||IHIIIIHlllliII||I|||||||Ii||||
aagaaccagtgcaaaaacgaaagaggggaagaggetgagagecgggaaagtga

gagcgcagatagggagtgggagcecttataccgttataaageocaactteegtte

AR AR AR R A R RN RN NN AR RN
gagcgcagatagggagtgggagettatacecgttataaagecaactteegtte

T o o Pt ot ot ot P Sl o o o P ok ok ot i o e o T ot At ot ot =l ot ok o £ £ g g At ot Pt et Pt

tcecctettttggeoattgecaaaatattaaaa

IIHIIFIIIIHIHIIIIIIIHIIiIIII ARRRNRRRRARRENNNREY
ttcectettttggeattgcasaatartaaaa

o o e o o et ot ol Pkt ot et v Pt ol = ot Sk ot vt ot . b e . i o o o ot P s a8t ot et

cctgcagggaaatgaaacatcactgcccatggaa
|IIHIII!II||iIHFIIIIIIllIH||IIIIHIIIIHII!|II|H
Cgcctgcagggaaatgaaacatcactgcccatggaa
~~~~~~~~~~~~~~~~~~~~~~~~~ G N E T § L P M E

caattgtaagtacgaaataattcactcaatgtcatttgaacggaatggca C

|[FIIIIIJIIHl!llillHl!llfllIIIIIFIiIIfIHIHIHII

caattgtaagtacgaaataattcactcaatgtcatttgaacggaatggcagc
e e e o e et e e

agaagcgtacatttagatacggtatgcat t

IHIHIIIIIiIHIIIIIIIHIIIII HIIIIIIIiHIIIIIIiIlI
tgggcat ttagaagcgtacatttagatacggtatgcatgt

...‘...-.,-.”.._H..,.,...-...........-.-u-,-..,~~-..-u.-..~-.....,-..-...-..~n_~.,.-‘.q.~~,._~~~-_~n_n.-.-u~~n_~..,.,,

gca catatgtaggcatgtaaatacgcgaatg cc

|||||i|l||||||iIII!||||i|||IHHIIIII!IIIIIIIIIIIIII
gcecgt tacgtat gcacatatgtaggcatgtaaatacgcgaatggcc‘

o~ -\..-.,...,._..-..,....-...-_“..,,__._.....-...,..-\.~....._.H.-..,-u-un..o-..~-..-u~~q.~~~~..—,~-.-u~,__..~~~~



Query:
Shijct:
calcineurin
Query:
Shjct:
calcineurin
Query:
Shict:
calcineurin
Query:
Shijct:
calcineurin
Query:

Shict:

calcineurin B

Query:
Shjct:
calcineurin
Query:
Shict;
calcineurin
Query:
Sbjct:
calcineurin
Query:

Shjct:
calecineurin

Query:

Sbjct:
calcineurin

5224 tggaatgcaaacgaaacgtggogtagaaatacattttgaattcccaactett
NERRR RN AR RN RN RN RN NN RN R RRRRRRAES

2232 tggaatgcaaacgaaacgtggcgtagaaatacattttgaattccocaactett
Q2B o o e i o o A 5 2t i £ P o 7 et e

5284 accatcgtcctatttcaaaattgccatT?TT?TTT?T?TTTTT?TTTTTT?T
NERRRRRRRRR RN RN

2172 Liiélcgtcctatttcaaaattgccattctagaatgtgtatttgtcacacct

2 LT e e e e e e e e e e e e e g

5344 atctgatgatcgacagacaaccggatgctT?TT?ETTTTT?TTTTTTTTTTT
RRARRERSARRRRRARR R RAnY

2112 Ll£lgatgatcgacagacaaccggatgctaaatataaatcgccaacaatctt

TLLZ  mremvmms o s i i i 1

5404 tctcgaaatctggttttacatctgocatactaaagggectgtttaaatgetcaa

LECLEEEPLEEEL LR L PP T E T e

2052 tctcgaaatctggttttacatctgecatactasagggetgtttaaatgetcaa
BB e e e e e e e e e i 5

5464 agttacttagcagaatagtaataattaaaTaaTTTTT??TTTTTTTTTTT??
LEVTLEEEEE TR e

1592 agttacttagcagaatagtaataattaaataactttagtttcaattatgtga

LB 02 ot oo o ot oo v e s e e S A 5 P S S A A B A

5524 cgcgaaaaggaataatttacattigtatgttagataaattracttaatattt

NN

1932 tgcgaaaaggaataatttacatttgtatgttagataaatttacttaatattt
L0 e e

5584 aataatagtatttaaaagctttattaatcctaataacgctatagaaatttga
IIJIIIIIJIIIlillillfllIliHllfllllIl!llll!lll!llJIH

1872 aataatagtatttaaaagctttattaatcctaataacgctatagaaatttga
LBT2 mmmm e e s e ke
E644 TTTTTTTTTTTg?TTTcaaagagCtccactgtaatcataatcctcacaccgt
| LV T T

1812 ttttaagtatagagttcatagagctccactgtaatcataatcctcacaccgt
1812 e e, N i i e
5704 TTTTT?Tt?TaTthtatatatttcccgcctttctgcagtcgacgccgacga
N N CLVTEET LTI

1752 ctaaatctctatttctatatatttcccgcctttctgcagtcgacgccgacga
15 LT F D A D E

5764 ggctgggcaaacgtttccggaaactggacctggacaattcgggcgcgctgag

LDV T LT T T T LITITTT ]

1692 ggctgggcaaacgtttccggaaactggacctggacaattcgggtgcgctgag
22RLGKRFRKLDLDNSGALS



Cuery:
Shict:
calcineurin
Query:
Shijct:
calcineurin
Query:
Sbhijct:
calcineurin
Query:

Sbijct:

calcineurin B

Query:
Shjct:
calcineurin
Query:
Sbict:
calcineurin
Query:
Shict:
calcineurin
Query:
Shjct:
calcineurin
Query:

Sbict:

Query:

Shjct:

DQuery:

Shijct:

¥

5824 catgtoegetgecggagetgecaacagaatcogetggtgecagegegtgat

EIIIHHII|||I||1|H||||H||||iIHHIHIIIIHIIIlIH
1632 agttcatgtcgctoccggagetgeaacagaatecegetggbgecagegogtgat
42 E F M § L P E L ©Q © N P L V Q R V I

5884 tcgacgcggacggcaacggegaggtggacttcaaggagttecatecagggegt

PURERETEEEE R PO TP TR

1572 tcgacgcggacggcaacngcgaggtggacttcaaggagttecateccagggegt
62 F D A D G N X EV D PF KEU/FTI QG V

5944 tcagcgtcaagggcgacaagctgtccaagttgegeticgectttcgecatcta

BN R R R N R A R R RN RN

1512 tcagcgtcaagggcgacaagcetgtecaagttgecgettegecttibogecateta
82 F 8§ v K 6 n K . s K L R F A F R I ¥

6004 gatggttacatttccaatggcgaactgtttcaggcaagaccogcgaa

||||IHiIIiIIIIHIHIIIIHIIII|||E|||H||||H|H||l|

1452 acaacgatggttacatttccaatggcgaactgtttcaggcaagaccegegaa
102 D N D G Y I 8 N G E L F Q =rewrmmmmmm————

6064 taagct Ltececctectaaaaggttttaaagatgatgy
|||||Illill|||IIIHIIIIIIHIIIIIIIIIIIIII ARRERRNERE
1392 taagctcatt aagtgtttcecectctaaaaggtittaaagatgatgg
115 o~ V L K M M
6124 a ttgtggacaagacgateggatteg
|I||i|I|!|||I|||lFII!IIIII!IIIIIIIIHIIIIHIHIIIIH
1332 cacgcaactgcaygcagattgtggacaagacgatcggattcg

123 N' L K D T Q L 9 Q@ I VvV D K T I @ F

6184 tctcgttcgatgagttctgctctgtggtcggcaaca

HHHIIHIHIHIHIHII LT T )

1272 caagatctcgttcgatgagttctgctctgtggtcggcaaca
143 D E D G K I 8 F D E F C 5 V V 6 n

6244 cacaagaagatggtagtcgatgtetasaataggtttaacy

gatcctttto
gy MWLLLLLETELVTOITHTLITI T ] 7] ||1||||||t|||||H|||
1212 cacaagaagatggtagtcgatgtctaaaataggtttaacgcagatccttttc
163 H K K M V V D V Ana
6304 lllfllIIIJllTTTTTT?T?T?TngcatCCttcgattgtcactatcacca
RERRRRNR AR AR
1152 attttatacacgtcggcatccttcgattgtcacliiliilg

6364 atggttattatttttgatcggcgattctctatagttaaatattgttatga c

LCCEEE LR T O LT T |||H||I||||H|I

i09z2 atggttattatttttgatcggcgattctctatagttaaatattgttatgagc

6424 agccagttcagt 6435

LELELTETTTT

1032 agccagttcagt 10271



Score =

Identities

Strand

Query:

Shjct:

Query:

Sbhjct:

Query:
Shjct:

Query:

Shict:

Query:

Sbict:

Query:

Sbhijct:

Query:

Shjct:

Query:

Sbjcc:

Query:

Shict:

Query:

Shjct:

Query;

Shjct:

1994 bits (1037), Expect = 0.0

1057/1067 (99%)

= Plus / Minus

797

8493

857

8433

17

8373

977

8313

1037

8253

1697

8193

157

8133

1217

8073

1277

8013

1337

7953

1397

7893

cactttttogetegeetgttgecgta

VLV TTRLTTE TR T

tttgcttecgttgctttcggaccacgecgtttcgat

BIRRNR RN NARERRAR RN RN

cactttttcgetegectettgocgtatttgettegttgettteggaccacgegtitegat

LECCLEEELR LR PR T T

cgtttcgttttgcggaagettgeccaaaagettogagaatgtggtttitegatttaacag
LTI
cg g

tte

caaaaagggctgaacaaagttgcacttgeacctygectaaaaagagecgatatteccggttgg

LEELDEDTELE LTI

caaaaagggctgaacaaagttgcacttgcacctggctaaaaagagegatattecggttgg

attatgggaatttttagtttgtgcaagtttaactgaactcctggtgagttgctaaagtca

LELEDELETEE T Er

attatgggaatttttagtttgtgcaagtttaactgaactcctggtgagttgctaaagtca

at
N
at

LT

ttttgeggaagettgeccaaaagettcgagaatgtggtttttegatttaacag

FLLVLLED TETE T

LLPLVETCEEE PN T LT T

attctgtctaacggctgctctgcgttcgatcggatctcggtgggcactgtacagctcc
LEETTLET T

LT LTI LT T

attctgtctaacggctgctctgcgttcgatcggatctcggtgggcactgtacagctcc

ctgtgtttggtctacttgagtgtcgaacatgtgacgagcaactgatggcgctggcctgct

CLLVUELLEEEL LTI T

LELLLDCEEE T T LT T

Ctgtgtttggtctacttgagtgtcgaacatgtgacgagcaactgatggcgctggcctgct

ccattggtccgccggccaggcgaagacgcgcgacggcggcagcggtacagtgggtacagt
[

L TTLEEETUETT LI T

VLT T T T T

ccactggtccgccggccaggcgaagacgcgcgacggcggcagcggtacagtgggtacagt

aaggcctgcctaaaagtactttcacttagaaagggcactcattgaaatcactggccattt

ELLLELTTLE T LT

aaggcctgcctaaaagtacttteact

gttttaaataaaaagtggctaaaaca
VLU TR EET T LT LT
gttttaaataaaaagtggctaaaaca

ggttcagaaaa
LTI
cagaaaa

| AANERR
ggttca

ataagagttattatt
NRERARRRRR
ataagagttattatt

aaagtctaatctetattaacgticga

FELLLTE TP T T

aaagtcttatctctattaacgttcga

CLLECELLTLELL LT T ]

tagaaagggcactcattgaaatcactggccattt
catacatatgtatatttttatttcacagctattg
LLLLLELE LT T i)
catacatatgtatatttttatttcacagctattg

cgattccattaataggttaattttcaacgttctt

N

cgattccattaataggttaattttcaacgttctt

tacattttacgctagttgaatacaaaaccataaa

s nnnnamnm

tacattttacgctagttgaatacaaaaccataaa

856

8434

916

8374

876

8314

1036

8254

1098

8194

1156

8134

1216

8074

12786

8014

1336

7954

1396

7894

1456

7834



Query:

Sbhijct:

Query:

Shict:

Query:

Shijct:

Query:

Sbijct:

Query:

Shict:

Query:

Shijct:

Query:
Sbject:

Score

10

1457 caagacattcggcaccgttcattgtataattaacattagtaaataatggtttgtcactat 1516
AR NN RN R RN R N RN RN RN RRANR R

7833 caagacattcggtaccgttcattgtataattaacattagtaaataatggtittgtcactat 7774

1517 aagtttctagagtttaaatacgttticataccttaagttttatgtacacgecattt 1576
]

tt
LEEETETEELE TP R L L e e e 1

ctgg
[T
ctggaagtttctagagtttaaatacgttttcataccttaagttttatgtacacgeegttt 7714

7773

1577
RERRRARANARAR R A NNnRARR

tgtaagaggattatgtacgtgattaactgcatatcatataaatcttattetegtegacgt 1636
RERRRRRRRRR RN A AR n ANy
tgtaagaggattatgtacgtgatitaactgcatatcatataaatcttattctegtecgacgt 7654

7713

1637 teccactgtagtgagtgtgggcaaagcggaggecgecgacaattctagagagtgecategaa 1696
| |l

LELEEDEEEEEEE TP e e e e e e e e e e e

ot
|
tccactgtagtgagtgtgggcaaagecggaggcygcegacaattetagagagtygecategaa 7594

7653

1697 aagttcgcgaaacggaattagcaacaacaattaagtcocggaaatgageagetegetgicte 1756

LELELECETEP PR LT LR T

7593 aagttcgcgaaacggaattagcaacaacaattaagtcecggaaatgagecageotogetgtecte 7534

1757 tctcgctctctgaccatactaagetceccectetttaaatactcgaaaccateccatgtett 1816

LERLEELEDEECETCE PP E T e PEEEEEE e 1 FEEE e THEErT

7533 tetegetetectgaccatactaageteteoctetttaaacattcgaaaccatecgatgtett 7474

1817 tctaccttegycgaagaaaagettttagagettttgagtagtaggte 1863

LECEELLEEEEVEEERL LT LTI T

7473 tctaccttcggcgaagaaaagcttttagagcttttgagtagtaggtc 7427

= 1396 bits (7268). Expect = 0.0

Tdentities = 732/736 (99%)
Strand = Plus / Minus

T T T T T e«
|11

I

gaagatggagggaaaggtgtatgctgtggtgtgtgcctagattgttatccgcatttctgg 9230

61 tttgcttttcattataggcagaacagaatacaacaccat

It

9229 tttgcttttcattataggcagaacagaatacaacaccatgcggcacgatgcgatctgcga 9170

iz21 TT?TTTT?TTTTTT??TTTTTT?T?TT?Tagtcacgtagacccactaattgagcgagatc 180
FETTT

LELEELTL TPV T T LT

169 ataccccggaccctgagaatcggcgctgcagtcacgtagacccactaattgagcgagatc 9110

181 TT?TT???T?TTT?T?T?T?TTTTTatatgcatatatatgtacgaatgtatttacctgaa 249
1]

LELLE LTV LT Tt

9109 aataacggtgattgtgtgtgcacctatatgcatacatatgtacgaatgtatttacctgaa 9050



I

Query: 241 caattcggacagctogtgectagtegegoattatocaaaattacgeagaacggottegag 300

LELECEEEELEEE AT PP T LT LT T TEE T

Sbjct: 9049 caattcggacagenegtgectagtegegecattateccaaaattacgcagaacegetteggg 8990

Query: 301 ttcecgeccgeocegggtgetcocttecttegtagggttaaaaccgaacagaatectagetaaagt 360

LLCECEETET LT LR DT PP T e T

Sbjct: 8989 ttcegecgecgggtgotecttettogtagggttaaaaccgaacagaatectagotaaagt 8930

Query: 361 ggggcacggattgctgaatttocaaagtatcgetatecggeggtggtctateggtateggr 420

CLLEETEEEEL R L L PR P EEE TP R Ty

Sbjct: 8929 ggggcacggattgctgaatttccaaagtatcgeotatcggeggtaggtoctateggtateggt 8870

Query: 421 atgctaacgacgacgggcagcagggtgtggggggagtttacegttocggegaaccgetgg 480
|11

EII VECLLELELEELEEE T TEEP R T LT LTI
g

Sbjct: 8869 atgctaacgacgacgggcagcagngtgtggggggagtttaccgttcoggegaacegetgg 8810

Query: 481 cagagcgecttaaactaaagtcgaagggegggecaggatggegateggtgaateeggtat 540

ELDLELELL DT LT TE LT T LT Tl

Sbjct: 8809 cagagcgccttaaactaaagtogaagggegggecaggatggegateggtgaateccggtat 8750

Query: 5471 tcggttttgattttggattactacggcaaggtaacaagccaaaactttcggttttctctg 600

LCLEELLEELLEEE L LR VT LT LT T L LV T L

Sbjct: 8749 tcggttttgattttggattactacggcaaggtaacaagccaaaactttcggttttctctg 8690

Query: 601 cygcacagattctgacagcttacaccacaat ctcggttaccgttacttttegtettacg 660

Sbjct: 8689 cgcacagattctgacagcttacaccccaattgctcggttaccgttacttttcgtcttacg 8630

Query: 661 720

TT?TT?TT?TT?T?Tacacactgagggacacttacgcacaaacacaaacacacgcgttcg
RN NN
Sbijct: 8629 ataccgttgcactgcacacactgagggacacttacgcacaaacacaaacacacgcgttcg

8570

Query: 721 ctcactcaactteccaa 736

PELTIEYIELITTd
Sbjct: 8569 ctcactcaacttccaa 8554

Score = 1133 bits (589), Expect = 0.0
Identities = 605/618 (97%)
Strand = Plus / Minus

Query: 6832 caacaaaaccaatcgaaatgcaacaaatcgaaatatgaagtgcttatgatgagaaaggac 6891

SR I nnmn LLLLELTEEEETTT T

Sbject: 618 caacaaaaccaatcgaaatgcaacaaatcgaaatatgaagtgtttatgatgagaaaggac 559

Query: 6892 agatgcgcggggcagctaagcaacctgcccgaaggaggtctcctctattgacttagtctt 5951

LTI llIlIllIl!IHIIIHIIIIHIIIIIIHIIIIIIIIIIIJIHHI

Skjct: 558 agatgcgcngggcagctaagcaacctgcccgaaggaggtctcctctattgacttagtcta 499



Query:

Shijct:

Query:

Shict:

Query:

Shijct:

Query:

Shijct:

Query:

Sbjct:

Query:

Shjct:

Query:

Sbhijct:

Query:

Shict:

Query:
Shject:

Score =
Identities = 1797179

Strand = Plus / Minus

Query:

Shijet:

Query:

Sbict:

£952 atttacacgttgtagtactttttatatatttatacatacctacttgtactaatcgaatgtt
AR R R RN R R RN R R AN RN R AR R R R AR AR AR R AR ERRERRE

atttacacgttgtgtactttttatatatttatacatacctacttgtactaatcgaatgtt

ataacctacgtaacgtatttttatatatcttgactaacttgataacaccagaggaaggcy

LOEEELREEET TP LR E LT LT TR

ataacctacgtaacgtatttttatatatcttgactaacttgataacaccagaggaaggeg

gecaagtttcttaagtctatettaaccaatttctaacgeccacttaactcaaatt

|||EIIIlillllill||lE||||||||i|||||||l[|||||||li||||||||| I

ccaagtttottaagtctatcecttaaccaatttctaacgecacttaactcaaatt

aatcaacgattctcacgcagaacgtagaacgectcgaacgttttctaaaatacgectacat

COPPEELERTTET AR

aatcaacgattctecacgcagaacgtagaacgnntcgaacgttttegaaaatacgectacat

FITETTTTEE PILELTTTL

gttattatacatcaaaacatac

IIHIIII|||IIHIIIHII||||!|||||||||lEIIIIIIIIIIIIIHIIHIII

tataacgcgagttaactgaaaatcgaa tatacatcaaaacatac

atatgaagcaatgccgtgcggtgatattgcagtaacannnnnnnatacctaattatacta

ILLCCTEELEEEE TR Ty

atatgaagcaatgecgtgeggtgatattgeagtaacattttbttatacctaattatacta

LUCLITRETEET T

gttaaagatgcaagaaaaccaaatagtaaaacgcatgttacaaattttacaattaacaaa

N R N

aagaaaaccaaatagtaaaacgcatgttacaaattttacaattaacaaa

ERRIRRRANR

gttaaagatgc

caaagtaatcgactcgag 7449

EEARRRRRRE
caaagtaatcgactcgag 1

caaatatacatttaaagaattcaaaaaccccagaagcaaaactaa

CLLCLELLEL L L T T ] ]

caaatatacatttaaagaattcaaaaaccccagaagcaaa

acttaactaaggegg

IHIHIIIIIIHIIIH

actaaacttaactaaggcgg

aagcaaaggcaaataaagcaacec

LELLELTET T

aagcaaaggcaaataaagcaacccaagttgaacgaatgctctatc

caagttgaacgaatgctctatc

LLELLETTEET RN I

7011
439

7071

373

7131

31%

7191

259

7251

189

7311

139

7371

79

TTTTT?TTTTTTT?TTTTTTTTTTTTcgttagctaatcaattaaattccattgcattatt 7431
LELLEELEVELE T )
tttttgcacactcgccactctcaattcgttagctaatcaattaaattccattgi;ii;il

6682

770

6742

710



Query: 6743 gaatgcactttcgctctatcatattgatgttatatttctaattetoctgtgattttgee 6801

LELEEETTELEE LD E LD TR TP TP T

Sbjct: 709 gaatgcactttcgetctatcatattgatgttatatttctaattctoctgtgattttgee 651

Score = 1689 bits (88), Expect = 5e-37
Identities = 88/88 (100%)
Strand = Plus / Minus

Query: 6476 gc aatgcaatgttgttatcctaagttgaaaa 6535

|||i|||lEII!III[IIHIIIIIIIIIIIIIEIHIIIHII PEEERLEEEETTETE

Sbjct: 976 acagcgatcg agggagaaatcgcgaatgcaatgttgttatectaagttgaaaa 917

Query: 6536 gtggaataatgcgcctectacttactte 6563

BIRRNRRR IR RNy

Sbijct: 916 gtggaataatgcgeoctoctacttactte 889

CPU time: 3.94 user secs. 0.14 sys. secs 4.08 total secs.
Gapped
Lambda K H

1.33 0.621 1.12

Matrix: blastn matrix:1 -2

Gap Penalties: Existence: 5, Extension: 2
Number of Hits to DB: 2337

Number of Sequences: 0

Number of extensions: 2337

Number of successful extensions: 323
Number of sequences better than 10.0: 1
length of query: 2622238

length of database: 2,436,278,593

effective HSP length: 29

effective length of query: 262199

effective length of database: 2,436,278,564
effective search space: 638789803202236
;ffgctiva search space used: 638789803202236
A: 0

X1l: 6 (11.5 bits)

X2: 26 {(50.0 bits)

51: 12 (23.8 bits)

S2: 24 (46.8 bitg)






