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AAANAouyia

e Elval pla oslpad amo voukAeotidla N apwvoea
Oonw¢ avta epdavilovtal o€ eva popto DNA N
RNA kol pa mpwteivn avtiotoxa

[T CGATCGTCTAGCCATGCTCATG



Metaypadn

Ot Jacob kat Monod avakaAvav entiong otL n aAAnAouvyia evoc mRNA popiou gival
CUMTANPWHOTIKA HE €va TUAUA Hiag amo Tig Suo aAucidec DNA.

J’ DNA
Transcipiion RNA
[ [ D O I B N |
DNA
J
- Tronscvipt
(RNA)

Trans\aXion

Met < Ile - Sec  folypeptide



Metadpoaon

H aAAnAouyia Twv Baoswv tou
DNA bivel tic odnyieg, wote va
ocuvbuaoTtoUV ta KATAAANAa
apvoéca otn owotn ospd. Ot
odnyiec divovtal pe tn popdn
KwoLKA, 0 oToiog
KOAELTOIL YEVETLKOC KWOLKAC.
KaBe apvoéL opiletal amo
TpEL Baoelg tou DNA. O
ouvOUaOUOC TWV TPLWV BAcEWV
KaAeital TPUTAETA 1) KWOLKOVLO

First letter

Second letter

c
uuuy ucu) UAU UGU U
uuc} PhRloee L. UAC}Tyr UGC}CyS C
UUAY, o, | UCA UAA Stop|UGA Stop| A
UUG UCG | UAG Stop|UGG Trp |G
CUU ceu CAUY,,.. |cGu u
cue f. leceil. CAC}H'S CCC [ [
CUA CCA }Gm CGA [ | A
cus £ee| e CEG G
AUU ) ACUY |AAU AGU U
AUC file |ACC [ g Jasn (43¢ Jser | ¢
AUA | ACA AAA}LyS AGA }Arg A
AUG Met|ACG] |AAG AGG G
GUU GCU GAU GGU u
guc | .. [ece| GAC}ASD GGC [ |C
GUA GCA }Glu GGA [V [ A
GUG | GCG | cAC GCG G

* https://web.expasy.org/translate/

Third letter



Expasy translate

L LA A ——

Translate tool

Translate is a tool which allows the translation of a nucleotide (DNA/RNA) sequence to a protein sequence.

Please enter a DNA or RNA sequence in the box below (numbers and blanks are ignored).

Output format: | Verbose ("Met", "Stop”, spaces between residues) ¥ |
Genetic code: | Standard v

| Reset | OF | TRANSLATE SEQUENCE




One letter code

Abbreviations for amino acids

ArinG a6 Three-{ett‘er One-letter
abbreviation symbol

Alanine Ala A
Arginine Arg R
Asparagine Asn N
Aspartic acid Asp D
Asparagine or aspartic acid Asx B
Cysteine Cys Cc
Glutamine Gin Q
Glutamic acid Glu E
Glutamine or glutamic acid Glx Z
Glycine Gly G
Histidine His H
Isoleucine e |

Leucine Leu L
Lysine Lys K
Methionine Met M
Phenylalanine Phe F
Proline Pro P
Serine Ser S
Threonine Thr F:
Tryptophan Trp w
Tyrosine Tyr Y
Valine Val \




Avolyta mAailolo avayvwaonc

Translate Tool - Results of translation

Open reading frames are highlighted in fé@l Please select one of the following frames - in the next page, you will be able to select your initiator and
retrieve your amino acid sequence:

5'3 Frame 1
FONPKEKPKETPTAAQWTLSSRVAARSSVESTYCRAGALDWYCARRGRPPNGPSPEVGASPYQRRASLRA
GTGLSLVTLGPF StopPVASPTSWGTFPLWE
HRLAVSRLL StopH

5'3 Frame 2

SKTPKKNQKKHQPPPNGR StopVPGCGWRPDRREWSLLIAAQGP Stop GCARDEEDLRTVPAQRStopAPAHTKGA
PYSGPALGSAWLPLAPLWQRGLWMEtGRMetAPVPPRLSP StopLGPQRPPAKIPQHGStopGHRFPNLWLRRP
HGVHSRCGSTAWRCRGCFSTWCStopGNRRRDQLCNRKPSWLLLFYLPSGTSLVPHHARLGSQLStopKQLW
YIPSYQStopLP StopFEYCLStopGGQCHHAQPW MetR

53 Frame 3
PKPQRKTKRNTNRRPMetDVKFPGGGQIVGGVYLLPRRGPRLGVRATRKTSERSQPRGRRQPIPKARQSQG
RHWAQPGYPWPLYGNEGCGWAGWLLSPRGSRPNWGPNDPRRRSRNMetGKVIDSLTCGFADLMetGYIPVV

3’8 Frame 1
THPGLC MEEMetTLSAS Stop TILELGQSLVRWYIPELFLStopLTAEAGYVVRHERSARRKIEKEQPGRFPVAStoplL|
PSSIALTPCAKAAATPPSGAPTTG MY PMetRSAKPQVRESMetTLP MetLRDIERRGSLEGPAQLCREPRGDRSH

PAHPQPSLP stopRGQG Stop P G Stop AQCRP Stop DWRAF G MetEWRLPLEWDRSEVELVARTPNLGPLRGNK
Stop TPPTIWPPPGNLTSIGRRLVFLLVFLWGFG

3'8' Frame 2

RIQGCAStop StopHCPPHRQAYSNStopGSHWStopDGIYQSCFYSStop LPRRAWStopGTREVPEGR StopKRSNQE
GFRLHS S8topSRLRLP StopHHVLKQPRHRQAVLPQRECTP StopGRRSHRLGNR StopPYPCCGIFAGGRWGPN
StopGESRGGTGAILPIHSPRCHKGAKGNQAEPSAGPETGAPLVWAGAYLWAGTVRRSSS55SRAHPIStopGPC
AAISRLHRRSGRHPGT StopRPLGGCGGWCFFWFFFGVLE

3'8' Frame 3

ASRAVHDDTVRLIDNTRIRAVIGK

PNTMetC StopSSRDTAKRCSHNGNVPHEVGEATGStopGID
ALVAIKGPRVTRLSPVPALRLARLWYGLAPTSGLGPFGG
VHWAAVGVSFGFSLGFW

HVAGSSPGVVGAPIRARAAGGQEPSCPST

DLT
LPRRAHTQSRAPARQStopVDSTDDLAATRELN



2tolylon Kat toAAatAn otolyon

* EUpeon tNC HEYLOTNG SUVATNAC OUOLOTNTOC
netaél Svo aAAnAouyLwv

L ocal Alignment

Target Sequence

5" ACTACTAGATTACTTACGGATCAGGTACTTTAGAGGCTTGCAACCA 3’

LEEE TEEEEE TEEEEEEEEETT T
Query Sequence | 5* TACTCACGGATGAGGTACTTTAGAGGC 3'




<1>
<4 >
<8>
<6>
<4 >
<1>
<8>
<5>

2Tolylon Kot ToAAatAn otolyon

DNA

28~68

333~373
154~193
615~647
502~533
844~872
194~220
451~480

AACAAGCA-A-ACTTTTATCCATGGTCGTGGTACAGAGGGGTC
AACAAGCA-A-ACTTTTATCCATGGTCGTGGTACAGAGGGGTC
AACAAGCA-A-ACTTTTATCCATGGTCGTGGTACAGAGGGGT -
AACAAGCAGA-ACTTTTATCCATGGTCGTGGTAC---—=-—=—-
AACAAGCA-ACCCTTTTATCCATGGTCGTGGTA--—-—=—————
AACAAGCA-A-ACTTTTATCCATGGTCGTGG--—-——==—=——
————————— A-ACTTTTATCCATGGTCGTGGTACAGA-————-
------------ CTTTCA-ACGTGGTCGTGGTACAAAGGGGTC



2tolylon Kat toAAatAn otolyon

* [lpwTtElvn

Histone H1 (residues 120-180)

HUMAN KKASKPKKAASKAPTKKPKATPVKKAKKKLAATPKKAKKPKTVKAKPVKASKPKKAKPVK
MOUSE KKAAKPKKAASKAPSKKPKATPVKKAKKKPAATPKKAKKPKVVKVKPVKASKPKKAKTVK
RAT KKAAKPKKAASKAPSKKPKATPVKKAKKKPAATPKKAKKPKIVKVKPVKASKPKKAKPVK
COW KKAAKPKKAASKAPSKKPKATPVKKAKKKPAATPKKTKKPKTVKAKPVKASKPKKTKPVK
CHIMP KKASKPKKAASKAPTKKPKATPVKKAKKKLAATPKKAKKPKTVKAKPVKASKPKKAKPVK

seskok + ok okokokokok ok kR ok - kokokkokokoRkokskkokoRok skokokokokok - kokolok ok sokokakokoRoRokokok - ko

Q Q 1, C v, Yo c 1
NON-CONSERVED % Ve Do B P % P, %
AMINO ACIDS Y, S % T, % %, %, %
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# EMBL-EBI Services Research Training Industry

Clustal Omega
1 Web services

Tools = Multiple Sequence Alignment = Clustal Omega

Help & Documentation

Service Retirement

BLAT. If you have any concerns, please contact us via support.

Multiple Sequence Alignment

sequence alignment tools.

STEP 1 - Enter your input sequences

Enter or paste a set of

PROTEIN

Wise2DBA and Promoterwise are scheduled for retirement on 15th April 2018. Alternatives can be found at E

About us Q

EMBL-EBI Hinxton

®: Feedback =<Share

Clustal Omeqga is a new multiple sequence alignment program that uses seeded guide trees and HMM profile-profile techniques to
generate alignments between three or more sequences. For the alignment of two sequences please instead use our pairwise

Important note: This tool can align up to 4000 sequences or a maximum file size of 4 MB.

sequences in any supported format:




83 GoalTNFa
PigTNFa

HumanTMFa
o8 WoodchuckTNFa
4 HorsaTMFa
100 L:I'llnuseﬂl:a
47 GuineaPigTNFa
Possum THFa
30 7 L—— WallabyTNFa
100 e Carp THF1
e CarpTNFZ
86 FlounderTNF
Rainbow troutTNF1
8 100 Brook troutTNF
g3 = Rainbow troutTHFZ
WallabyTNFb

— Woodchuck TNFb

100 - RatTNFb

100 —— HumanFasligand

B8

b———— MouseFasligand

-

83, ZebrafishTRAIL
| MousaTRAIL
73 — WallabyLTE
100 HumanLTB
a9 : WoodchuckLTB

Cienetic distance

50



0.5

Seabass TNF-0. Q07A18
Yellow croaker TNF -00 AOT1H7

Yellow grou er TNF (1 A9UK90
Red seabream TNF-a Q7T
Black seabream TNF-q Q7T194
95" Gilthead seabream TNF-o Q8)

Stickleback TNF-al ENSGAC600000013372
Turbot TNF-¢ COL2S2

Flounder TNF-a. Q91B42

Tilapia TNF-a QSVINS
Suratensis TNF-a AEM59514
Fugu TNF-o. ENSTRUG00000005908

Medaka TNF-a1 ENSORLG00000016035
100 Trout TNF-ul Q91976

a F-a
Brook trout TNF -0. Q91810

83

36

99

Spotted grouper TNF-02 F8RP78
Stickleback TNF a2 ENSGACG00000000478
Tuna TNF a2 B5U

Medaka TNF 02 ENSORLG00000010470
Ayu TNF-a. DD019003

Trout TNF-a3
alm -02 ABQKW4
Catf:sh TNF-a Q8)G37
Silver carp TNF-a. C4PB20
Zebrafish TNF-a2 Q6T9C7
Carp TNF-al Q8AWC9
Goldfish TNF-02 A7UH94
Carp TNF-a2 Q8AW02

%0

100y Cow 1’?\IF -0.Q

L Mouse TNF- a P06804 JTN F-a
60 Human TNF-0. P01375

100

77

g

gl " Frog TNFf ASJPI2
! uman
‘ E Cow TNF- Q06600 TNF-B8

Mouse TNF-p P09225
ChikenTL1 Q50161
Mouse TL1 Q5UBVS8 TL1
9 Human TL1 095150
99 Cow TL1 E1BF06

SH— Human LT-B Q06643
N
Dog LT-B E2QTR6 ] af
100 CowT -BBEIBKSO LT-B
99 Salmon FasL BSXDH4

Zebrafish FasL QOPKX7

84~ Cow FasL A6H6Z6

Tetraodon TNF-a.1 ENSTNIGO0000000171

Zebrafish TNF-al Q4W898 £

TNF- a3 Q7T2Q3 -

p-4NL | 8dA] ysi4

o-4NL 11 @dA] ysi4

Chicken FasL QSCAQO FasL

Frog FasL B6FOV6
Mouse FasL P4104
Human FasL P48023

100

Zebrafish TNF-N Q4W897
Fugu TNF-N Q4W899

\4—75!————95[ Trout TNF-N2 QLITL6

Trout TNF-N1 QLJTL7
Human Trail P50591

Cow Trail E1BE56
Mouse Trail P50592
Chicken Trail FINF17

99

99 Trout Trail Q2I7F6
4 Zebrafish-Trail-Q6DHG9

Fugu Trail FBRC19

Tetraodon RANKL Q459Q4
85 Zebraﬁsh RANKL E7F3U1
" Trout RANKL Q2

[ Froj KLQS ZR8

39 Chicker RANKL FIRIXED
95 Mouse RANKL 035235
97 Human RANKL 014788
64" Mouse RANKL E1BIPO

Fish
TNF-N

Frog Trail D1MX08 rail

RANKL



Pubmed - GenBank

= NCBI Resources & How To (¥ Sign in to NCBI
Nucleotide Nucleotide v Search
Advanced Help

Nucleotide

The Nucleotide database is a collection of sequences from several sources,

including GenBank, RefSeq, TPA and PDB. Genome, gene and transcript
sequence data provide the foundation for biomedical research and discovery.

Using Nucleotide Nucleotide Tools Other Resources
Quick Start Guide Submit to GenBank GenBank Home

EAGQ LinkOut RefSeq Home

Help E-Utilities Gene Home
GenBank FTP BLAST SEA Home

HefSeq FTP Batch Entrez INSDC




LOCUS
DEFIMITION
ACCESSION
VERSION
KEYWORDS
SOURCE
ORGANISM

REFERENCE
AUTHORS

TITLE

JOURMAL
REFERENCE

AUTHORS

TITLE
JOURMAL

REFERENCE
AUTHORS

TITLE
JOURMAL

REMAREK
COMMENT

EYS88078 1796 bp DMNA linear PRI 28-APR-2817
Homo sapiens isolate RSH THF gene, complete cds.

KY5@aa7a

EYS88678. 2

Homo sapiens (human)
Homo sapiens

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
Mammalis; Eutheria; Eusrchontoglires; Primates; Haplorrhini;
Catarrhini; Hominidas; Homo.

1 (bases 1 to 1796)

MNorman,P.l., MNorberg,5.J., Memat-Gorgani,M., Ronaghi,M. and
Parham,F.

C05 alleles of MHC region genes derived from homozygous indiwviduals
Unpublished

2 (bases 1 to 179&)

WNorman,P.J., Morberg,5.3., Memat-Gorgani,M., Ronaghi,M. and
Parham,F.

Direct Submis=ion

Submitted (17-JAM-20817) Structural Biology, Stanford University
School of Medicine, 299 Campus Drive West, Stanford, CA 94385, USA
3 (bases 1 to 1798)

MNorman,P.l., MNorberg,5.J., Memat-Gorgani,M., Ronaghi,M. and
Parham,F.

Direct Submis=zion

Submitted (28-APR-2B17) Structural Biology, Stanford University
School of Medicine, 299 Campus Drive West, Stanford, CA 94385, USA
Sequence update by submitter

On Apr 28, 2817 this sequence version replaced gi:1159611448.



FEATURES Location/Qualifiers
source 1..1796
Jorganism="Homo sapiens"”
/mol_type="genomic DNA"
fisolate="RSH"
Jdb_xref="taxon:2688"

mRAA join(<1..186,793..838,1826..10873,1375..>1796)
fproduct="TNF"
CO0s join(1..186,79%3..838,1826..1873,1375..1796)

Jcodon_start=1

fproduct="TNF"

/protein_id="AQ¥77158.1"
Jtranslation="MSTESMIRDVELAEEALPKKTGGPQGSRRCLFLSLFSFLIVAGA
TTLFCLLHFGVIGPOQREEFPROLSLISPLAQAVRSSSRTRPSDKPYAHVVANPOAEGOL
QWLNRRANALLANGVELRDMQLVVRSEGLY LIYSOQWLFKGQGCPSTHYLLTHTISRIA
VEYOTKVHNLLSATKSPCORETPEGAEAKPWYEPTY LGOGVFQLEKGDRLSAEINRPDYL
DFAESGOVYFGITAL™



ORIGIN

ff

6l
121
181
241
33l
35l
421
451
241
adl
a6l
721
781
&41
2@l
25l

1a21
1lasl
1141
1281
1261
1321
1381
1441
1581
1561
1521
1881
1741

atgagcactg
8CE8EEEEEEC
gtggcagecs
gaageggtga
Ca2gagages
aaaseaacgt
gagagagass
tggagtgast
gatgtggest
gacagaaaga
aagatageggt
gtgaatacac
agacaggrag
tctoccccaac
aagtgtctcc
gtatggaagc
aagtaggess
ttcaggatca
ctctgagegat
ggtaggcags
gaacagcaca
cagacagaga
gagtgaaccg
ctcaagctga
gcotggagct
cccaggtoct
tcagccgeoat
cctgoccagag
tggsageest
actatctcga

saagcatgat
cccaggectc
ccaccacgct
gtgcctegec
sgagagatsg
ggagaaagac
gatggagaga
gaatgaatga
gtgagaagag
gcgggaaata
gtctggoaca
agatgaatgg
ccagotgttc
agttccccag
gaacctottt
agtgggssaa
gtattttcta
tcttctocgaa
gtgtcttgea
acttggagac
geccttagtg

ggacaggaac
acatggocac

ggggcagetc
gagagataac
cttcaaggec
cgccgtcteoc
ggagaccoca
cttccagotg
ctttgoccgag

ccgggacgts
caggcgttec
cttctgocctg
agccttcatc
gatggetgas
ggggatecag
caggatgtct
agtgaatgaac
agatggegss
tgacagctas
cagaagacac
Ggagagasasas
ctcctttaag
goacctctot
cctaattctg
atttaaagtt
goaagtttas
ccccgagtea
acttggagss
aatgtgagas
goatactcag
cggatgtgss
actgactctc
cagtggctes
cagctgetss
caaggctgoc
taccagacca

EaSEEEECtE
gagaaggsts
tctgggcass

gagctggccs
ttosttoctea
ctgcactttg
cactctccca
agatgtgcec
aaagagatgt
ggcacatgga
aagcagatat
agaaecaagt
ggagagagat
tcagggaaag
ccagacacct
getgactooce
ctaatcagcc
ggtttggstt
ttggtocttgg
ggotctcagc
caagcctgta
ctaggatttig
ggactcgetg
aacgtcatgg
gtgggcagag
ctctooctet
AaCCgCCgggac
tgccatcaga
cctccaccca
agotcaacct
aggcCaagoe
accgactcag
tctactttgg

sggaggogct
goctocttocte
gagtgatcgg
CCcaagggga
tgataggsag
ggcaagagat
gggtgctcac
gtaaataaga
gatatgaata
gggggagata
agctgtigaa
cagggctaag
tcgatgttaa
ctctggocca

tgggegstags

gggaggates
tttttctttt

gooccatgttg

gogattgaag
agctcaagesg
ccaggtogea

ctcgagggco
ctccctooct

caatgooctc
goggcctotac
tgtgctoctc
cctoctoctgec
ctggtatgag
cgctgagatc
gatcatigcc

CCCCcaagasag
cttocctgatc
cCcccagagg
aatggagacg
ggatggagag
Egggaagaga
taagtgtgta
tatggagaca
aagatggtes
aggagagasg
tgooctggaag
agcgraggcc
ccattctoct
ggcagtcagt
gttagtaccg
atggagetses
ctctctectc
taggtaagag
ccogpctgat
aagggtegag
tgtgegatses
aggatgtesgs
CCagcaaacc
ctggccaatg
ctcatctact
acccacacca
atcaagagcc
cccatctate
aatcggoocg
ctgtga



Wayvovtac otic Bacelc

e Basic Local Alignment Search Tool (BLAST)

To Baoikd gpyaAeio avalriTnong Totmikng otoixions (BLAST) eivai
Eva TTPOYPAPMA TTOU QVOPEPEI TTEPIOXEC TOTTIKAGC METACU
aAAnAouyxiac avalriTnong kal aAAnAouxiwy o€ yia Baon
dedopEvwy. H IkavoTnTa avixveuong TnG opdoAoyiag aAAnAouxiag
MOG ETITPETTEI VA TTPOCOIOPICOUNE €AV Eva YOVIDIO 1] MIO TTPWTEIVN
oXeTieTal e AAAQ yVwOTA yovidla ) TTpwTEiIVES. H avixveuaon Tng
oudoAoyiag aAAnAouxiag dIEUKOAUVEI ETTIONG TV AvayvwpIon TWV
dlaTNPNMEVWY TOUEWYV TTOU PolpadlovTtal Ta TTOAAQTTAG yovidia Kal
TV avayvwpion TwWV HEAWYV PIOG OIKOYEVEIOG YOVIOiwV



IMIM;MAM1M1

BLASTN programs search nucleotide databases using a nucleotide query. more...

Enter Query Sequence
Enter accession number(s), gi(s), or FASTA sequence(s) & Clear Query subrange &
|>D.mel_sequence2
|GCGAAAGGGTGCGAAATATTGCTCACCAATCCTCGAAGCTCTGCTAAATTCCAACTGCCAGTGTGGCCGAA From

|GTCCCAAAGCACCCACTCCCACTCTCACCCAAACTCCATCTCATTCACATCGATTTCAAAAATCTCTACCC
|GCACAATTCGGACACATTGTGCAAATTTTTTTTTTATTAAAACAAGTACATATATGCTTGGTTAGAAAAA
} CATATTACGTTTCACTACTCAATTCGCCAAAAACATTATTTTCCTTTGCAGGAAAGTCACTAACCGAATTC To
|GAAATTTGGTTATACATGCACATATTGCTTAACTGAATGCTGTGGCATTAAAAATTTCCGACTAATTGGAT
} CACTTAGCAGCGATATGATTATACATACAATAAATAAATAAAAGTGCATAGTGGAGCGCTCCACTACCGCTG
|GTTCCTTTGGTCAACGAACTCCTCCTCGGGCATCGCAGGCAAGACATCGACATCGAGCGGACCAGCAAAC
|GCTTCTGACTATCGCTGATGCTCTGATTATGAATGGTGTCTTGGCTCTGATTGCTCCGCTGACTGATATT

LOAA COMMOCAMOAOMOCOMMOMMOOOOMMOMOAARACHACHACAMCOOOCMOAMOOMOCOCOOOOCAMMOCOMnOn. O

Or, upload file Browse... | No file selected. LY

Job Title D.mel_sequence2
Enter a descriptive title for your BLAST search &)
I Align two or more sequences &

Choose Search Set

Database “Human genomic + transcript  Mouse genomic + transcript @Others (nr etc.):
Nucleotide collection (nr/nt) [
Organism
ODr::ﬂll Enter organism name or id—completions will be suggested | (] Exclude L%
Enter organism common name, binomial, or tax id. Only 20 top taxa will be shown &

Exclude ~I Models (XM/XP) " Uncultured/environmental sample sequences
Optional
Limit to _ Sequences from type material
Optional
Entrez Query Youllll} Create custom database
Optional Enter an Entrez query to limit search &

Program Selection

Optimize for " Highly similar sequences (megablast)




Homo sapiens

Pan troglodytes
Mus musculus

Ovis aries

Felis catus

Canis lupus

Aedes albopictus
Drosophila melanogaster
Solanum tuberosum
Trypanosoma cruzi
Nicotiana tabacum



NM 001101 human

>pan

1 ataaaaaccc ggcggegega cgegecacca ccgecgagac cgegtecgec ccgegageac
61 agagcctcgce ctttgecgat ccgecgeecg tccacacccg ccgecagete accatggatg
121 atgatatcgc cgegetegtt gtcgacaacg getccggceat gtgecaaggec ggettegegg
181 gcgacgatgce ccceecgggec gtetteecct ccategtggg gegecccagg caccagggeg
241 tgatggtggg catgggtcag aaggattcct atgtgggega cgaggeccag agcaagagag
301 gcatcctcac cctgaagtac cctatcgage acggceatcgt caccaactgg gacgacatgg
361 agaagatctg gcaccacacc ttctacaatg agetgegtgt ggectcccgag gageaccecg
421 tgctgctcac cgaggeeccce ctgaacccca aggecaaccg cgagaagatg acccagatca
481 tgtttgagac cttcaacacc ccagccatgt acgttgctat ccaggcetgtg ctatcectgt
541 acgcctctgg ccgtaccact ggeatcgtga tggactccgg tgacggggtc acccacactg
601 tgcccatcta cgaggggtat geccteccece atgecatect gegtetggac ctggetggec
661 gggacctgac tgactacctc atgaagatcc tcaccgageg cggctacagce ttcaccacca
721 cggecgagceg ggaaatcgtg cgtgacatta aggagaagct gtgcetacgte geectggact
781 tcgagcagga gatggccacg getgctteca getectecct ggagaagage tacgagcetge
841 ctgacggcca ggtcatcacc attggcaatg ageggttceg ctgecctgag geactcttec
901 agccttectt cctgggeatg gagtectgtg geatccacga aactaccttc aactccatca
961 tgaagtgtga cgtggacatc cgcaaagacc tgtacgccaa cacagtgcetg tctggeggea
1021 ccaccatgta ccctggcatc gccgacagga tgcagaagga gatcactgcec ctggeaccca
1081 gcacaatgaa gatcaagatc attgctcctc ctgagegcaa gtactcegtg tggatcggeg
1141 gctccatect ggectegcetg teccaccttee agcagatgtg gatcagcaag caggagtatg
1201 acgagtccgg cccctecate gtccaccgea aatgcettcta ggeggactgt gacttagttg
1261 cgttacaccc tttcttgaca aaacctaact tgcgcagaaa acaagatgag attggcatgg
1321 ctttatttgt tttttttgtt ttgttttggt tttttttttt ttttggettg actcaggatt
1381 taaaaactgg aacggtgaag gtgacagcag tcggttggag cgagcatccc ccaaagttca
1441 caatgtggcce gaggactttg attgcacatt gttctttttt taatagtcat tccaaatatg
1501 agatgcattg ttacaggaag tcccttgeca tcctaaaage caccccactt ctetctaagg
1561 agaatggccc agtcctctee cgagtccaca caggggaggt gatageattg cttttgtgta
1621 aattatgtaa tgcaaaattt ttttaatctt cgccttaata cttttttatt ttgttttatt
1681 ttgaatgatg agccttegtg cccecccctte cecctttttt gtcccccaac ttgagatgta
1741 tgaaggcttt tggtctcect gggagtgggt ggaggcagec agggcttacc tgtacactga
1801 cttgagacca gttgaataaa agtgcacacc ttaaaaaaaa aaaaaaaaaa



