Annotating individual variant UTR regions

I. Finding 5> UTRs (CG11062, activin-beta)
Start as you would for annotating coding exons
1.) plug your gene ID into http://www.ensembl.org/index.html

Gene activin-beta (FlyBaseMarne gene) To view all Ensembl genes linked to the name clisk here
Flybase Gene ID CG11062
Genomic Location This gene can be found on Chromosome 4 atlocation 1,097 570-1 105,042

The start ofthis gene is located in Chunk 423

Description Inhibin beta chain precursor (4etivin beta chain). source: Uniprot/SwISSPROT DB1643
Prediction Method Feature imported from FlyBase offfiles hitpeiwaene fivbase.ord)
= Transcripts CG11062-RA CEU1062-PA activin-heta-RA [Transcript info] [Exan info] Feptide info)
Features v
Chr. 4 1.09 Mb 1.09 Mb 1.10 Mb 1.10 Mb 1.1 Mb 1
Length — Forward siran 2747 Kb
s g iy

sv-RG >

Flybasa (Known Prote

8- i

sv-RF =

Flybasz (Known Prote

i ]

sv-RH =

Flyhasa (Known Prote

=~ ok 3
Flybase trans. sv-RE >

Flybasa (Known Prote

TR

sv-RD =
Flybasa (Known Prote
1 D

sv-RC >
Flybass (Known Prote
| o

RfaBpRA=> sv-RA>
i Flyhasa (Known Prote

DHA{contigs)
Flybase trans. = activin:| A
Flybasa (Known Protein Coding)
Length 27 47 Kb Reverse sirand —

1.08 Mb 1.08 Mb 1.10 Mb 1.10 Mb 1.11 Mb 1

—>Click on [Exon info]

2.) In the this example we are using contig 5.3 variant A, you will get a screen that will
look similar to this:

No. Exon / Intron Chr Strand Start End Start Phase End Phase Length Sequence

S'upstream seguence L aaatattgttatttteaagaaagotttigasaagettasagtgteatett

1 activin-beta1 1104864:1106043 4 =1 1,104,864 1,105,042 - - 179 AGTTTCACARAGTATOCARTOTCATI TAGCAACCAACGOAGATACARARTATTGTITCCE
TOCTAAAAGOAARAGCATAATACATTTATAAATCOTGAARATGTGATAGTETCCCTAATA
TIICTCOTCAAGAAATATAT T TACTTAGT TGARRATTTATIGTTTCTARAAAGARRAAG
Intron 1-2 4 -1 1103524 1,104,863 134 gtyatacatattyttacatacacty. ... satcgaaaatttytattttgaacay
2 aclvin-beta:21102377:1103523 4 7l 1,102,377 1,103,523 0 1 1,147 GUAGACCAAATCAACCGACAGRARGOARACGARACCARARAGRTTTGCAATCATTAARARA
ATATTTACCAGARAAATAAAATTGACAATACTIGTACCACGTTICTAAGGGACAGTGCCT
GTACTACACGCTIGCCATATATCARAGATGCGATTTGCCTICOATTCTAATCATTCGCAA
TCGGGEECGCCATTCAAAGGCAGCAGGTETTICTITAATIGTCAATGCATCTGCTGTCGL
CAAGGATGCTGCGTIGTGETTGTARAGTGUTGTIGCTGCTITAACTTAAACTGCTGCAAC
AGCCTIGGCTCCCHFAAGTCATTTCCACAACCCACTGCAATGCGTARARRAGTTGCTHAC
CTCGAAGTCCTTAGAGTATCAAGGTTIGTGOCGGTTATTTIAGTGCTGGCTCGOTGGETT
ACTGCOOTAGCEACACTCCTHACAAGRCTGCATACTCCTAGACATATTTTCCGTGCCTHGED
CAGTCTOGACTIGCAGATAGAAGCCAAGCCAGCAGTAGGACAGTGCACGTCTCOGTICCT
ACCACACCTAATGAAACTCCCAGTAGCACTTCOGACACGAAGCTAAAGTTGCTITATGGE
TATACATCOTATGACATAAATAACGACCAACAGGTAARGTCCAACAATTTATGTAGAGTG
CTTTGTAAAAGTCGCAATCGTARACGACAGCGARGOGAGGCOACGCCCACGCAATCACAGA
COACGCAGGCACAGATATACTARGCGACTICATCATCTAATGCAAGATAATATCGAGCGGC
TITGAGCAAAGACTTAATTTTAGCGATCCCARATGCCAGTCTTTGGACACARAATTACGGA

A ATR AT AT A AT R AT R AR R (AR AATR R R ST R TR (R AT AR AR SR AR R TR AT

—>The purple indicates UTR regions. Note that Exon 2 is a hybrid exon, containing part
UTR and part coding sequence (in black).

3.) Take the DNA sequence (179 nt) from the first exon and blastn it against the entire De
contig5.

GK/NY-LMU



BLAST 2 SEQUENCES

Program: blastn

This tool produces the alignment of two given sequences using BLAST engine
The stand-alone executable for blasting two sequences e retrieved from NCE]
Reference: Tatana 4. Tatsova, Tho en (1999), "Blast 2 sequences - anew t

Program | hlastn v | Matriz | Not Applicable v |

Parameters used in BLASTIV progratn only:
Reward for a match:|1 [Penalty for a mismatch:|-2

[ Use Mega BLAST Strand option | Elmh strands ¥|| Wiew option | ét@n_d_&rd

Masking character option | ¥ for protein, nfor nuclsotide | % Masking coler option _jEHack 1 h k

[ Show CDS translation Fl ter uncnec ed
Opengap 5 | and extension gap 2 i penalties

gap x_dropoff 50 |empect[10.0 | word size 11 Fiter [

Sequence 1 )

Enter accession, Gl or sequence n FASTA format from|0 _to._D

>De Exonl
AGTTTCACAAAGTATGCAATGTCATTTAGCLAACCALCGGAGATACAAAATATTGTTTCCG
TG T AL GGAR G ATA R TACATTTATALATCGTGAAAATGTGATAGTGTCCCTAATA
TTTCTCGTGAAGAL AT ATATTTAC TTAGTTGALAATTTATTGTTTC TALALAAGALALAG

or upload FASTA fle | [(Brawse... |

Sequence 2

Enter accession, GI or sequence in FASTA format from]0 to:(0

>De_cont 1g5‘ ~
TTGGC TALATTGTTTATAGAAATGTTTTTGCALAGC AATCALATGTC TGAR
TTAATATATTTTTTGGATTATACTTCAGAGATGTTTCCTATGTTTTTGTT
TAAAATTGTTATALTATTTTGAGTTTGCTCATAATC ATATGCATCGTACA
CGAATTCAGACGATGC GCTTAAMATTTTTTTALGAGTTTGTATC ACTCAC
GATCACATTTTTGCCAAGTGAGTTAAGTCGAATC ALTCGARATTTTGGCT
TTCAGATTGAGTTGAC CCGATC ATACTGGTGGC MGATGTC TGATCCGTAL

lema smeme s s e s cm L T A e AT S A CE A S A LA 6 A A A Ao o

or upload EASTA fle

> Click align

4.)Copy your result and paste it into your word document:
Score = 133 bits (69), Expect = 2e-28
Identities = 95/108 (87%), Gaps = 0/108 (0%)
Strand=Plus/Plus

Query 1 AGTTTCACAAAGTATGCAATGTCATTTAGCAACCAACGGAGATACAAARATATTGTTTCCG
Frrrrrrrrrrrrrerrrrrrrrrrrrr e e rrr e e et e
Sbjct 31530 AGTCTCACAAAGTATGCAATGTCATTTAGCAACCGACGGAGATACAATATATTGTTTCTA

Query 61 TGCTAAAAGGAAAAGCATAATACATTTATAAATCGTGAAAATGTGATA 108

Feerrrrr rerrrrr e rr et rr e e e
Sbjct 31590 TGCTGAAAGAAAAAGCAAAAAACGTGTACAAAACGTGAAAATGTGATA 31637
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EBase Fosition | s1524] 31525] s1558| 31536] E1548] 31545]
syl pededel e e eleligte oAl T o i Ah JofRrA A g TR T] g e Leh | T

Gap Locat ions

Gap
Hon-0. erecta Refieq Genes
Other RefIeq
Tuinscah Gene Fredictions Using Mouse Human Homo logy
TuinsCcan
SGF Gene Fredictions Using MousesHuman Homology
2GF Genes
Geneid Gene Fredictions
Geneid Genes

Genscan Gene Fredictions
0. melanogaster CApr. 2884 0m2) Alignment Het

cdmzy 0. mel. Met B3

FEepesating Elements bd RepeatmMasker
FepeatMazker
Zimple Tandem Repeats by TRF

v (el ] [ —

Zimple Repeats
High confidence Splice Acceptor

High_Acceptor

High confidence Splice Donor
High_Domnor
Medium confidence Splice Acceptor

Med_Acceptor
Medium conf idence Splice Donor

Med_Domnor

Lo Dok

The staft of exon 1, AGT is found at 31530.

—>Note that this is only part of the first exon. The blastn query reveals a match up for nt
#s 1-108, but the first exon is 179 nts long. This is addressed further down.

Seen below in green is where the last part matches up to in blast.
AGTTTCACAAAGTATGCAATGTCATTTAGCAACCAACGGAGATACAAAATAT
TGTTTCCGTGCTAAAAGGAAAAGCATAATACATTTATAAAT
GATAGTGTCCCTAATATTTCTCGTGAAGAAATATATTTACTTAGTTGAAAATT
TATTGTTTCTAAAAAGAAAAAG

Score = 133 bits (69), Expect = 2e-28
Identities = 95/108 (87%), Gaps = 0/108 (0%)
Strand=Plus/Plus

Query 1 AGTTTCACAAAGTATGCAATGTCATTTAGCAACCAACGGAGATACAAAATATTGTTTCCG 60
Frrrrrrrrrrrrrerrrrrrrrrrrrr e e rrr e e et e
Sbjct 31530 AGTCTCACAAAGTATGCAATGTCATTTAGCAACCGACGGAGATACAATATATTGTTTCTA 31589

Query 61 TGCTAAAAGGARAAGCATAATACATTTATAAATCCICAARATCIGATA 108
L e B B O e e e R R A AN
Sbjct 31590 TGCTGARAGAAARAGCAAAAAACGTGTACAAAACGTGAARAATGTGATA 31637

—>To find the end, extend the D. erecta DNA sequence and compare it in ClustalW. The
basic assumption is that the sequence is present for the remainder of the nts in D. erecta.
A good start is to the DNA sequence by the missing 71 nts to 31708.

>Dere2 dna range=contig5:31530-31708 5'pad=0 3'pad=0 revComp=FALSE
strand=? repeatMasking=none
AGTCTCACAAAGTATGCAATGTCATTTAGCAACCGACGGAGATACAATATATTGTTTCTATGCTGAAAGAA
AAAGCAAAAAACGTGTACAAAACGTGAAAATGTGATATTTCTTACAGAGAGTGTTTTATAATATTTCTGTT
AAAGAAATCGACCGTGAACAAATAGTATTTTCATTAA

31530-31708
de AGTCTCACAAAGTATGCAATGTCATTTAGCAACCGACGGAGATACAATATATTGTTTCTA 60
dm AGTTTCACAAAGTATGCAATGTCATTTAGCAACCAACGGAGATACAAAATATTGTTTCCG 60

R I I kb I b b b 2 I I I I I I I I Ik I S O S SRk bk b I I S b Ik O I I
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de TGCTGAAAGAAAAAGCAAAAAACGTGTACAAAACGTGAAAATGTGATA---TTTCTTACA 117
dm TGCTAAAAGGAAAAGCATAATACATTTATAAATCGTGAAAATGTGATAGTGTCCCTAATA 120
*khkkk Kkhkkk Kkhkkkkkk kk kk kK Kkk Kkkhkk Kkhkkkkkkkkkkkkkk * ** Kk ok
de GAGAGTGTTTTATAATATTTCTGTTAAA---GAAATCGACCGTGAACARATAGEATTTTC 174
dm TTTCTCGTGAAGAAATATATTTACTTAGTTGAAAATTTATTGTTTCTAAAAAGARAAAAGG 179
* * KkkkkKk K* K *  x * Kk Kk Kk * * K Kk kK Kk K

de ATTAA 179

dm T——-=

Note the GT splice junction in Dm sequence. There are 28/71 nt matches, not enough of
a match for blastn to discover but indicative of some sequence preservation. Note the
Dm GT splice junction (in red) is not preserved; an upstream site in De (in green) is
hypothesized to end exon 1 at 31695.

- The end is found at the end of the match for clustalW

EBase Fosition z1698] F1695] s1706| E1705]| E1718]
‘ ez T 6 A e dekaleclmgT Jmebe T AT STl vl oa A s rpETnieilage: A

Gap
MHon-D0. erects EefIeq Genes

Other Refseq

_J Tuwinscan Gene Fredictions Using MouseHuman Homologd
_I Twinscan
ZGF Gene Fredictions Using MousesHuman Homo 1ogy
J SGP Genes
Geneid Gene Fredictions
_J Geneid Genes
=i ) Genscan Gene Fredictions
O. melanogaster CApr, 2884/dm23 A1ignment Met

J:de) O, mel, Het

Fepeating Elements by REepeartMasker
_J RepeatMasker
Simple Tandem Repeats by TRF
_J Zimple Repests
oh - confidence Splice Acceptor
High_fcceptor
High confidence Splice Donor
High_Donor
Medium confidence Splice Acceptor
Med_Acceptar
Medium confidence Zplice Donar
Med_Donor

o

31530-81695 an extension from what was initially found in blast.

5.) Now look for the second exon. Note that this is a hybrid exon, meaning that it
contains both UTR and coding sequence.

Exon2

GCAGACGAAATGAACGACAGAAAGGAAAGGAAAGGAAAAAGATTTGCAATGATTAAAAAA
ATATTTACCAGAAAAATAAAATTGACAATACTTGTACCACGTTTCTAAGGGACAGTGCCT
GTACTACACGCTTGCCATATATCAAAGATGCGATTTGCCTTCGATTCTAATCATTCGCAA
TCGGGGGCGCCATTCAAAGGCAGCAGGTGTTTCTTTAATTGTCAATGCATCTGCTGTCGC
CAAGGATGCTGCGTTGTGGTTGTAAAGTGCTGTTGCTGCTTTAACTTAAACTGCTGCAAC
AGCCTTGGCTCCCGGAAGTCATTTCCACAACCCGCTGCAATGCGTAAAAAAGTTGCTGAC
CTCGAAGTCCTTAGAGTATCAAGGTTTGTGGCGGTTATTTTAGTGCTGGCTCGGTGGGTT
ACTGCGGTAGCGACACTCCTGACAAGCTGCATACTCCTAGACATATTTTCCGTGCCTGGC
CAGTCTGGAGTTGCAGATAGAAGCCAAGCCAGCAGTAGGACAGTGCACGTCTCGGTTCCT
ACCACACCTAATGAAACTCCCAGTAGCACTTCGGAGACGAAGCTAAAGTTGCTTTATGGG
TATACATCGTATGACATAAATAACGACCAACAGGTAAAGTCCAACAATTTATGTAGAGTG
CTTTGTAAAAGTCGCAATCGTAAACGACAGCGAAGGAGGCGACGCCGACGCAATCACAGA
CGACGCAGGCACAGATATACTAAGCGACTTCATCATCTAATGCAAGATAATATGAGCGGC
TTTGAGCAAAGACTTAATTTTAGCGATGCCAAATGCCAGTCTTTGGAGACAAATTACGGA
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ACTAATTATGACTTAGTACAAGGAGGTAAACTATTTAGTCAGTCAGAGAGAAGCCTACTG
GTGTCCCCTTTGAGGGAAATTGAAGCACCTTGGCCAGCGATTCATGGTTCAATGCGTAAC
TGTTCAAAGATTAAACGCAATAGAGCCAATCTTATTTGGCTTCTAATTGGACTCGTCTGG
TTTGAAGTCAAACTTATAAATTGCAATGGGATCAGCAGTAGTAATTATTATGCTTCGAAT
TTGGAGAGTCACAAGGGCTGCACCTTGTGCCATGAAAGCGGAAAGCCCAACATATACACC
GATAAAG

Since we have already located the coding exon, we need to look for the upstream 180 nts
of the non-coding segment of this hybrid exon. Note that beginning of the exon is not
discovered by BLASTn.

Score = 110 bits (57), Expect = 2e-21
Identities = 91/108 (84%), Gaps = 0/108 (0%)
Strand=Plus/Plus

Query 35 GAAAAAGATTTGCAATGATTAAAAAAATATTTACCAGAAAAATAAAATTGACAATACTTG 94
FEErrrrrrrrrrrrer R
Sbjct 33504 GAAAAAGATTTGCAATGGATCGGAAAATGTTTACCAGGAAAATAAAAGTGCCATTACTTG 33563

Query 95 TACCACGTTTCTAAGGGACAGTGCCTGTACTACACGCTTGCCATATAT 142
N NI
Sbjct 33564 TATCACTTCTCTAAGGGGCACTGCCAGTACTACACGCTTGCCAAATAT 33611

—> To find start and end sequences it is sometimes helpful to use the intronic sequences
before or after the exon. Sometimes conservation provides a good match.

Search of intronic region: aatcgaaaatttgtattttgaacag
Score = 39.1 bits (20), Expect = 0.13

Identities = 22/23 (95%), Gaps = 0/23 (0%)
Strand=Plus/Plus

Query 3 TCGAAAATTTGTATTTTGAACAG 25

FEEEEEErrrr e rrrrrrrrd
Sbjct 33454 TCGAAAATTTGTTTTTTGAACAG 33476

EBase Fosition 33455| 334?a| 334?5| 334sa| 33485
i clw |6 A T G A A

- "W, "Win, "W “Ws "0

Gap Locations
Gap
Hon-0. erecta Refieq Genes
Other RefIeqg

Tuinscah Gene Fredictions Using Mouse Human Homo logd
TuinsCcan
SGF Gene Fredictions Using MousesHuman Homology
2GF Genes
Geneid Gene Fredictions
Geneid Genes

Genscan Gene Fredictions
0. melanogaster CApr. 2884 0m2) Alignment Het

dmz)y 0O, mel, Het [

FEepesating Elements bd RepeatmMasker
FepeatMazker
Zimple Tandem Repeats by TRF

| [ |

Simple Repeats

High confidence Eplice Acceptor

High_Acceptar
High confidence Splice Donor
High_Donor
Medium confidence Splice Acceptor
Med_RAcceptor
Med ium conf idence Splice Donor
Med_Donor

J| confidence Zplice: Donor

Dorar

start of Exon? at 33477 with GCAGATCAAA
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EBase Fosition fel=t=toT | 3E585] zE5946| 3E595| FEE00]
FE s e O o O O 5 o e T O ) e O T 0 e o P T [ e O < O 0 N O 5 o B o e

Gap Locat ions
Gap
Mon-0O, erects RefSeq Genes

Other Refseq
Twinscan Gene Fredictions Using MouseHuman Homologd

Twinscan
ZGF Gene Fredictions Using MousesHuman Homo logy

SGF Genes
Geneid Gene Fredictions

Gene id Genes
Genscan Gene Fredictions

contigs. 3

melanogaster CApr. 2884 0m2) Alighment Het

cdmz) 0O, mel, Het [

Fep Element=s by EepeatH

FepeatMazker
Zimple Tandem Repeats by TRF

([0 flsye 0 0 {0 ] ] —

Timple Repeats
High confidence Splice Acceptor
High_RAcceptor
High confidence Splice Donor
High_Donor
Medium confidence Eplice Acceptor
Med_AcCceptor
Medium conf idence Splice Donor
Med_Donor

A

confidence Zplice Donor
Lo _Donor

Ex2 End at 36590(1), note that this is the end of the coding sequence because this is a hybrid exon containing both
UTR and coding sequence.

Ex2: 33476 — 36590(1)

These strategies should be used for each of the UTR regions as well as the leader and end
sequences.

II. Finding 3° UTRs.

1) hybrid exons may be found by extending the De DNA sequence beyond the stop
codon using the techniques and guidelines described herein.
2) Non-coding exons may also be discovered as described below.

We will find the 3’UTR for the activin-beta gene. Using blast2seq, search for the Dm
sequence in the entire De contig5. Here are the results. Note that blastn discovered
nearly all 510 bp.

Score = 233 bits (121), Expect = 6e-58
Identities = 162/180 (90%), Gaps = 1/180 (0%)
Strand=Plus/Plus

Query 113 ATATACATAAAGTAGACTCAATTTTATTTTATACTTAGCTATGCTGGTGACAATATTTIGT 172

R e
Sbjct 38186 ATATAAATAAAGTAGACTCAATTATATTTTATATTTAGACATGCTGATGACAATATTTGT 38245

Query 173 ATATTTACGAACAAATCCAAATTGAGGAAGTGCCTAAATTACGTTAATGAAATATTTGTA 232
Frrrrrrerrrrrrr e rrrrrrrrrr e e e e e e e rrr el
Sbjct 38246 ATATTTACGAACAAACCCTAATTGAGGAAGTGCCTAAATTACGTAAAT-CAATATTTATA 38304

Query 233 CATTTTAAGAATATTTCAAAAATCACTAAAATATCTTTGTACTAATAAAATTCGATATTT 292

N
Sbjct 38305 AATATTAAGAATATTTCAAATAACACTAAGATATCTTTGTACTAATAAAATTCGCTATIT 38364

Score = 177 bits (92), Expect = 3e-41
Identities = 166/198 (83%), Gaps = 4/198 (2%)
Strand=Plus/Plus

Query 313 TATGTTCAAATTAACATAAGTATAAAACGAAATGATTTAATAACCTATAACATGAGCAAA 372
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FEEEEEET Frrrrrrrr et e rrrrrr e rrrrr et
Sbjct 38372 TATGTTCAATAATACATAAGTACAAAACCAAATATTTTAATAGCCTATAATATGAGC--- 38428

Query 373 GCGTCGCGCTTTTTTTATTGTCAAAACATTAATTTTACTAACTTGAAAAGCTTATATCAC 432

N N
Sbjct 38429 GCCGCGC-CTTTCGTTATTGTCTAAACATTCATTTTACTAACTTGAAAACCTAATATCAC 38487

Query 433 AGACATGTAATAAATATTTCATATTACAGTTTAATAAAGTATTAATATAAGGATTACTAT 492

I N NEEnEEEN
Sbjct 38488 AGATTAGTAATACTTATTTCATATTACACTTTAATAAAGTATTAAAATAAGGATTACTAT 38547

Query 493 ATGAAATAAAATAAATTT 510

FErrrrr et
Sbjct 38548 ATGAAATTCAATGAATTT 38565

Score = 54.5 bits (28), Expect = 4e-04
Identities = 83/108 (76%), Gaps = 10/108 (9%)
Strand=Plus/Plus

Query 3 TGCCTTACAATTTTATATTTTCCGTCCGATAGAAATAAAAAT - ———-—————— ATATGTGT 52

FErrrr rrrrrrrrrrrrrrrrrrrr rrer rrrrt e
Sbjct 38079 TGCCTTTCAATTTTATATTTTCCGTCCTGTAGACATAAACATCTAGACATTGATAAGTGT 38138

Query 53 CCTAACTGAGCGCCAATCTCTTAACGAAATCTTTTACTTTTAAGTTAA 100

R AT N
Sbjct 38139 CCTAACTTAGCGTCAAAGTCCAAACGAAGTCTTTAACTTTTTAGTTAA 38186

Reconstructing the 3 segments:
Dm:  3-100 , 113-292, 313-510
De: 38079-38186, 38186-38364, 38372-38565,

If we extend the De sequence upstream by 5 nts (38074 (includes potential splice site),
we have an approximate starting point to initiate a ClustalW analysis to finish the
annotation. We recover contig5:38074-38565 from the goose server to initiate the
analysis.

Dere2 contigb5 38063-38565 CTTGATCCGGTATCTGCCTTTCAATTTTATATTTTCCGTCCTGTAGAC
bm 3'UTR —mm————————— AGCTTGCCTTACAATTTTATATTTTCCGTCCGATAGAA

KhkhkKhkkk Khkhkhkhkhkhkhkhkhkhkxkhkhkhkkkkkk * kK ok

Dere2 contig5 38063-38565 ATAAACATCTAGACATTGATAAGTGTCCTAACTTAGCGTCAAAGTCCAAA
Dm_3'UTR ATAAAAAT---——-—---— ATATGTGTCCTAACTGAGCGCCAATCTCTTAA

Xk kkKk Kk *kkhkk Kkkhkkkkkkkhkkkhkk kkhkkk Kkkk * * * *
Dere2 contig5 38063-38565 CGAAGTCTTTAACTTTTTAGTTAA-——-——-——-——— TATAAATAAAGTA
Dm_3'UTR CGAAATCTTTTACTTTTAAGTTAAAAGTACATAAATATATACATAAAGTA

*kkk Kkhkkkk khkkkkk kkkkkk Kkkkk Kkkkkkhkkk*k
Dere2 contig5 38063-38565 GACTCAATTATATTTTATATTTAGACATGCTGATGACAATATTTGTATAT
Dm_3'UTR GACTCAATTTTATTTTATACTTAGCTATGCTGGTGACAATATTTGTATAT

Ahkkkhkkhkkkhkk khkkkkkkkkk Kkkkk *khkkkkk khkkkkkkkkkkkkkk kK

Dere2 contig5 38063-38565 TTACGAACAAACCCTAATTGAGGAAGTGCCTAAATTACGTAAATCAA-TA
Dm_3'UTR TTACGAACAAATCCAAATTGAGGAAGTGCCTAAATTACGTTAATGAAATA

Ahkhkhkhkhkhkhkhkkhk *k khkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkrkhkhkkhkkk kxkk Kkkx k%

Dere2 contigb5 38063-38565 TTTATAAATATTAAGAATATTTCAAATAACACTAAGATATCTTTGTACTA
Dm_3'UTR TTTGTACATTTTAAGAATATTTCAAAAATCACTAAAATATCTTTGTACTA

*khkKk kk kk khkkkhkkhkhkhkhkhkhkhkhkkhkkhkk Kk khkkkkhkk khkkkkkkkkkkk kK

Dere2 contigb5 38063-38565 ATAAAATTCGCTATTTC-—-—-——-—-—-—-—-——-—— ATTAATTATGTTCAATAATA
Dm_3'UTR ATAAAATTCGATATTTTTAATTATTACTTTATTTAATATGTTCAAATTAA

Kk kkkkhkhkhkk KEAKKK kkk ok hhkAkKKKKKK *
Dere2 contigb5 38063-38565 CATAAGTACAAAACCAAATATTTTAATAGCCTATAATATGAGCGCCGCGC
Dm_3'UTR CATAAGTATAAAACGAAATGATTTAATAACCTATAACATGAGCAAAGCGT
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*hkkkkkkk khkkkk Kkkkk kkhkkkhkkkhk K hkkkhkkkk K hkkkk*k * Kk Kk

Dere2 contig5 38063-38565 C----TTTCGTTATTGTCTAAACATTCATTTTACTAACTTGAAAACCTAA

Dm_3'UTR CGCGCTTTTTTTATTGTCAAAACATTAATTTTACTAACTTGAAAAGCTTA
* * kK khkhkkhkhkkhkkk khkkhkkkhkhkk khkkkkkkkkkkkkkkkkkx kk K

Dere2 contig5 38063-38565 TATCACAGATTAGTAATACTTATTTCATATTACACTTTAATAAAGTATTA

Dm_3'UTR TATCACAGACATGTAATAAATATTTCATATTACAGTTTAATAAAGTATTA
Kk kKkkKk Kk kK * Kk kk kK *Ahkhkhkhkhkhkhkhkhkhkhhk *xkkkkkkhkhkkkkkkk

Dere2 contig5 38063-38565 AAATAAGGATTACTATATGAAATTCAATGAATTT

Dm_3'UTR ATATAAGGATTACTATATGAAATAAAATAAATTT

Commentary: Note the strong conservation of sequence similarity. The difficulty arises
at the upstream part of the 3’UTR. Note that the Dm AG splice site (red) is not preserved
but a high confidence AG acceptor site (green) is present at 38063. Therefore, we
hypothesize that the De 3’UTR lies at 38065-38565.

I11. Handling challenges of finding 5’ and 3° UTRS.
1) Suppose that the techniques described do not work. Here are some alternative
strategies.

a. Use sequences upstream of the 5’UTR to ‘anchor’ the first exon. They are
often highly conserved.

b. Use sequences downstream of the 3’UTR to anchor the last exon. They are
often highly conserved.

c. Intronic sequences are also sometimes preserved and could serve as a

point of departure to find nearby exons. This step, however, should be done if

all else fails.

IV. Summary of strategies

1) Since we working with non-coding regions, it is necessary to use the DNA sequences
to find non-coding exons. Although more challenging since they will not be as strongly
conserved, it should be possible to discover Dm UTRs in the De contig for a conserved
gene. It is necessary to do the coding exons first to ensure that the gene model exists.

2) It is problematic sometimes to locate the ends of UTRs. If the splice sites are not
easily uncovered, search nearby sequences to find most likely replacement sites.

3) ClustalW analysis is used to extend matches found in Blastn and explore potential end
points of a UTR. Again, look for probable splice sites if the Dm sites do not match and
extend accordingly.

4) Use upstream and downstream sequences contiguous with the 5” and 3 UTRs,
respectively to aid in discovering exon boundaries.

Please direct any questions or concerns to:

Dr. Gary Kuleck (gkuleck @lmu.edu) 310-338-7496
or

Nicole Yu (nyul @lmu.edu)
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