Yakov Rubinchik
Fosmid 17
Overview:

I was given a 50k base long sequence from the D. erecta and told to annotate all the proteins in the
sequence. First I ran my fosmid through RepeatMasker to eliminate all repeats and then I ran the masked sequence
through Genscan, Nscan, and comparing it to the homologous region on D. melanogaster that has already been
annotated. Through these processes I was able to find all the genes and pseudogenes in my fosmid and these are
shown below in Overview-Figure 1. I found 3 functional genes and 2 pseudogenes. Through the entire process I
also discovered which tools were helpful and which were not. Nscan predicted 2 functional genes with accurate
exon/intron borders while Genscan predicted 6 functional genes of which only 2 were functional and real genes. I
found that once I had the homologous D. melanogaster region, blasting the mRNA of the genes in the homologous
region against my fosmid proved to be the most useful technique in finding functional genes and finding accurate
exon/intron borders. Sixpack was also helpful in finding the exon/intron borders because it showed all 6 reading
frames for my fosmid.
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Overview-Figure 1: Genes 1,2, and 3 are 3 genes homologous to 3 genes in D. melanogaster. Pseudogene 1 and 2 are 2 pesudogenes
homologous to 2 real genes in D. melanogaster.

Genes:

Gene 1 is homologous to CG7133(NP_649379.1) in D. melanogaster. The gene only has 1 isoform.
There is only 1 exon and its sequence is on the minus strand running from 1274-288bp on the fosmid. My starting
point for this gene was with Genscan’s predicted gene 1. Results for Genscan’s gene 1 are in the figure labeled
“Gene 1-Figure 1” below.

Gn.Ex Type S .Begin ...End .Len Fr Ph I/Ac Do/T CodRg P.... Tscr. .
1.02 PlyA - 188 183 6 1.05
1.01 Sngl - 1274 285 ~~~~~~~~~~ 9 90 2 0 42 43 586 0.985 46.37

_1.00 Prom - 2814 2775 40 =-7.76

>Dere3 dna|GENSCAN predicted peptide 1]329 aa
MSNVYKDHYHVLGLARNASDSEIREAFRRLSLOYHPDKNENGAGEFLKINDAYRVLIDHH
KRASYDRRLSFRDLEAITPSENASGQLSELRI IKTSPGNFHKKLKVAVVIGGVLVGTYVA
YRVFQKSPPITPVPQPITPPAIPTQELSELHPGYLWTLISGLVTLRSKRILSLGKLATGA
NIRVSPSTLKAPLSSAAEVVAKTVIQGPGGVGSTATSSSSLAT PANVVAKMAKTLEKGSR
SGLYTASKTVVVPSTEILHWSKTAAKCTLATLKKGTSYARSPVPSGSVLLSSTIPSALRAF
AGTFRPALVKSKNIVVKKASASWIQKKRL

Gene 1-Figure 1: Results for Genscan’s gene 1
I extracted bp 1-3000 from my fosmid using extractseq and blasted it against D. melanogaster in Flybase. I only got
1 hit that had a reasonable e-score. The results are in the figure labeled “Gene 1-Figure 2” below.



>gnlldmel|3L type=chromosome_arm; loc=3L:1..24543557; ID=3L; dbxref=GB:AE014296;

MD5=ec7148cae3daabbd2a226eaabe85d7c2; length=24543557; release=r5.17; species=Dmel;

Length = 24543557

HSP #=1, Score =270.093 bits (136) , Expect=2.05781e-70

Identities = 315/ 378 (83.3%) , Positives = 315/ 378 (83.3%), Gaps = 15/ 378 (4%)

Strand = Plus / Plus

Genome View | [ Subject FASTA |

Query: 593 CCACGTTCGCTGGCGTTGCTAAGGACGAACTGGAAGTTGCAGTTGAACCTACGCCTCCTG 652
Frrrrrrrrr tore eeeerrrrrrrrrrrrrerrerrrrr o rrrrrrrrr otk

Subject: CCACGTTCGCAGCCGATGCTAAGGACGAACTGGAAGTTGCAGAAGAACCTACGGCTCTTT 22066811

22066752

Query: 653 GCCCTTGGATTACTGTTTTGGCTACGACTTCGGCAGCCGAAGATAAGGGTGCTTTCAGAG 712
o rrrrrrreeeerrrrr rerrerr reeeerrrrrer oreeer re rerrrnd

Subject: GGCCTCGGATTACTGTTTTGGCCACGACTTTGGCAGCCGAAGAAAAGGGCGCGTTCAGAG 22066871

22066812

Query: 713 TACTAGGAGAAACTCGAATATTTGCTCCTGTAGCCAGTTTTCCGAGACTCAGTATTCTTT 772
Forrrrreerrreeeer reeeerr et rerrrrrr et rrrrrrrrrnd

Subject: TCCTAGGAGAAACTCGAGTATTTGCCCATGGCGCCAGTTTGCCGAGTCCCAGTATTCTTT 22066931

22066872

Query: 773 TCGATCTCAATGTCACTAGCCCGGAGATCAATGTCCATAGGTATCCGGGATGCAGTTCGC 832
Frrrrrrrerrr reeeeerrrrrr o rrrrrrrrrrrrr et e [RRR

Subject: TCGATCTCAATGCCAATAGCCCGGAGGACAATGTCCATAGGGATCCGAGATGCGAATCGC 22066991

22066932

Query: 833 AGTTCCTGCGTTGGAATAGCTGGAGGAGTGATTGGCTGGGGAACTGGGATTATTGGCG 892
IIIIIIIIIIIIIIIII FEEEEE P rrrnl (ERN

Subject: GTTCCTGCGTTGGA: ATTGGCCGGGGAACTGGGATAGATGGCG 22067036

22066992

Query: 893 GAGATTTCTGGAATACCCGGTACGCCACATAGGTGCCAACCAGCACGCCTCCGATTACGA 952
rrrrrrrerreeeeerrrrr rerr rr rr reerrrrrrr rerrrrrer orel

Subject: GCGGTTTCTGGAATACCCGGTACCCCACGTATGTACCAACCAGCAAGCCTCCGATGAAGG 22067096

22067037

Query: 953 CAGCCACTTTGAGCTTTT 970
PR Tl

Subject : CAGCAACTTTGAGCTTTT 22067114

Gene 1-Figure 2: Results from nblast of bp 1-3000 from my fosmid and D. melanogaster genome.

The region shown in Gene 1-Figure 2 showed a homology between bp 593-970 of my extracted sequence and a

region in the gene CG7133 of D. melanogaster. I then did a pblast of Genscan’s predicted peptide sequence for

gene 1 against D. melanogaster. Once again I only got 1 hit that had a reasonable e-score. The results are shown
below in the figure labeled “Gene 1-Figure 3.”

>gnl|dmel|FBpp0078138 type=protein; loc=3L:complement(22066375..22067436); ID=FBpp0078138; name=CG7133-PA;
parent=FBgn0037150, FBtr0078485; dbxref=FlyBase:FBpp0078138, FlyBase_Annotation_|Ds:CG7133-PA, GB_protein:AAF51805.2,
REFSEQ:NP_649379, GB_protein:AAF51805; MD5=6cdf10d253276701945%ec3c5a423d60; length=353; release=r5.17;
species=Dmel;

Length = 353

HSP #=1, Score = 280.796 bits (717) , Expect = 7.83597e-76
Identities = 161 / 298 (54%) , Positives = 191 /298 (64.1%) , Gaps = 31 /298 (10.4%)

Subject FASTA

Query: 1 MSHVYKDHYHVLGLARNASDSEIREAFRRLSLOYHPDKNENGAGEFLKINDAYRVLIDHH 60
MS+VY+DHY VLGL RNA+DSEI++AFRRLSLOYHPDKNE+GA EFL+IN+A+RVLIDH
Subject: 1 MSDVYEDHYQVLGLPRNATDSEIKDAFRRLSLOYHPDKNEDGAKEFLRINEAHRVLIDHQ 60
Query: 61 KRASYDRRLSFRDLEAIIPSENASGQLSEL—————— RIIKTSPGNFHKKLKVAVVIGGVL 114
+RA YD D+EAIIP+ENA+GQL EL +T P +F +KLKVA IGG+L
Subject: 61 RRALYDCCFQSMDVEAIIPAENANGQLPELGNPFFPHPPETPPASFREKLKVAAFIGGLL 120
Query: 115 VGTYVAYRVFQKS TQELSELHPGYLWTLISGLVTLRSKRILSLG 174
VGTYV YRVFQK TQELS+ H G LWTL SGL+ LRSKRIL LG
Subject: 121 VGTYVGYRVFQKP————— PPSIPYPRPIPTQELSDSHLGSLUTLSSGLLALRSKRILGLG 175
Query: 175 KLATGANIRVSPSTLKAPLSSAAEVVAKTVIQGPGGVGH XXX X KX HANVVAK ———— 230
KLA AN RVSP TL AP SSAA+VVAKTVI+G VG NV K
Subject: 176 KLAPWANTRVSPRTLNAPFSSAAKVVAKTVIRGORAVGSSATSSSSLASAANVAVKSLES 235
Query: 231 e MAKTLFKGSRSGLYTASKTVVVPST-———EILHUSKTA——-AKCTLATL 272
+AKTL +GSR+G Y+4 KTV + +L+W+ T KT AT+
Subject: 236 KASVNSATETVAKTLSQGSRAGPYSALKTVUSSAVSYLRSLLNWATTPKWGKATPATI 293

Gene 1-Figure 3: Results of a pblast of Genscan’s predicted peptide sequence for gene 1 against D. melanogaster.



The predicted peptide sequence from Genscan was homologous to CG7133 from D. melanogaster. Since both the
nblast and pblast for Genscan’s predicted gene 1 matched up with CG7133 I expected to find a homologous gene to
CG7133 in my fosmid. I decided to run a nblast 2 of the mRNA sequence from CG7133 against my fosmid to see
where in my fosmid the homologous sequence was. The results are below in the figure labeled “Gene 1-Figure 4.”

Score = 520 bits (281), Expect 2e-145%
Identities = 580/715 (81%), Gaps 57/715 (7%)
Strand=Plus/Minus

Query 184 ARRARTGAGCGATGTCTACGAAGATCACTACCAGGTTICTGGGCTTACCGAGARRATGCCACC 243
Lererrerr coreeerr reer rrerrrrr rrrrrrrirnd FErrrer il
Sbjct 1277 ARRATGAGCAACGTICTACAARGACCACTACCATGITCIGGGCITGGCGAGARACGCCAGC 121

Query 244 GACAGTGAGATTAAG-GATGCTTITTCGGCGGCTGTCCCTGCAATATCATCCCGACRARRRR 302
Peerereere ore e rrerrererrer rrrrerrrrerrrrerrrrerrrrend
Sbjct 1217 GACAGTIGAGA-TCAGAGAAGCTTTITCGGCGGITGICCCTIGCAATATCATCCCGACARARR 115

Query 303 CGAGGATGGAGCGARAGGAGTTCCTTAGARTCARCGAGGCCCATCGCGTCCTGATTGACCA 362
Leer reererer reerererrrroreererrrr orer borerer e o rrrrend
Sbjct 1158 CGAGAATGGAGCGGGGGAGTITCCTITARAATCAACGACGCCTACCGCGTIGCTAATTGACCA 108

Query 363 TCAGAGRAAGGGCCTIT-GTACGATTG-CTGC-T-TCCAGTCCATGGACGTT-GAAGCCATT 417

Ler e reerer e veeerer rrorr o Il e e rrrrrd
Sbjct 1058 TCATARRAGGGC-TTCGTACGATCGIC-GCCIGTIC--GITTAGGGAC-TTAGAAGCCATC 104

Query 418 ATTCCCG-CTGAGAACGCTAATGGCCAACTGCCTGAATTGGGAAATCCATTICTTICCCAAT 47¢

FEeee e reerererrr reeerererr oreererr b e |l |
Sbjct 1043 ATTCC-GICCGAGARCGCTAGTIGGCCAACTGICTGAATTACGAA-TC-AT-CA----AR- 983

Query 477 GCCACCCGARRACGCCGCCTGCTAGTTTTCGCGARAAGCTCARAGTTGCTGCCTTCATCGG 53¢
I [y e e e rrrrererrrrerr orerr o or el
Sbject 3532 ===AC---AT-CGCC---TGGTAATTTCCACAARRAGCTCARAGCTGGCTGTCGTAATCGG 943

Query 537 AGGCTTIGCTIGGTTIGGTACATACGTGGGCTACCGGGTATICCAGARACCGCCGCCATCTA- 555
Lo reeevererr e e reer oreerererereerererrr el
Sbjct 542 AGGCGTIGCTGGTTGGCACCTATGTGGCGTACCGGGTATTICCAGARATCTCCGCCAR-TAR 884

Query 585¢ TCCCAGTTCCCCGGCCAAT---TCC---A---A--C----GCAGGAACTAAGCGAT-TCG &35
FEELEEErrerr el I | [ Leererrrrerrrrr ol
Sbjct 883 TCCCAGTTCCCCAGCCAATCACTCCTCCAGCTATTCCAACGCAGGAACTAAGCGRAACT-G 825

Query €40 CATCTICGGATCCCTATGGACATTIG-TCCTCCGGGCTATTGGCATTGAGATCGARRRAGART €98
Leer reere reeeverrererr re o rererrerr re rrrrrerrrrerrrrend
Sbjct 824 CATCCCGGATACCTATGGACATTIGATC-TCCGGGCTAGTGACATTGAGATCGARARAGART 766

Query €33 ACTGGGACTCGGCARACTGGCGCCATGG-GCARATACTCGAGTTTICTICCTAGGACTCTIGA 757
tere rreeeroreererero e rrorrererr rerererrrrrrerr rerend
Sbjct 7&5 ACTGAGTICTICGGAARARACTGGCTACA-GGAGCARATATTCGAGTTTICTICCTAGTACTICTIGA 707

Query 758 ACGCGCCCTTTTICTTCGGCTGCCAAAGTCGTGGCCARRACAGTARTCCGAGG-CCARAGRA 8le

e e revererrerrr reerrer oreererrererrerer e rer ol
Sbjct 70& ARGCACCCTTATCTITCGGCTGCCGAAGTCGTAGCCARRACAGTARTCCAAGGGCCAG-GA ©48

Query 817 GCCGTAGGTTCTITCTGCARCTTCCAGTTCGTCCTTAGCATCGEGCTGCGRAACGTIGE 871

e frereerereerererrerrrrerrr e rrrrrerrnd
Sbjct €47 GGCGTAGCGTTCAACTGCAACTTCCAGTTCCGTCCTTAGCAACGCCAGCGAACGTGE 5853

Gene 1-Figure 4: Results from a nblast 2 of the mRNA sequence from CG7133 against my fosmid

I ran my entire masked fosmid through sixpack to get all the reading frames and then used the results from Gene 1-
Figure 4 to see where the first start codon was and where the first stop codon was on the same reading frame. That
is where I got the exon borders at 1274-288bp on my fosmid. I then ran gene 1with its coordinates for the exon
through Gene checker which verified the gene. I ran a pblast 2 of the peptide sequence from Gene checker for gene
1 against the peptide sequence for CG7133. The results are shown below in the figure labeled “Gene 1-Figure 5”.



>1c1|42903 FBpp0078138 type=protein; loc=3L:complement (22066375..22067436);

ID=FBpp0078138; name=CG7133-PA; parent=FBgn0037150,FBtr0078485;

dbxref=FlyBase:FBpp0078138, FlyBase Annotation IDs:CG7133-PA,GB protein:AAF51805.2,REFSEQ:NP_649379,GB_proteir
MD5=6cdf10d253276701945%ec3c5a423d60; length=353; release=r5.17;

species=Dmel;

Length=353

Score = 283 bits (725), Expect = 3e-81, Method: Compositional matrix adjust.
Identities = 186/338 (55%), Positives = 223/338 (65%), Gaps = 39/338 (11%)

Query 1 MSNVYKDHYHVLGLARNASDSEIREAFRRLSLQYHPDKNENGAGEFLKINDAYRVLIDHH 60
MS+VY+DHY VLGL RNA+DSEI++AFRRLSLQYHPDKNE+GA EFL+IN+A+RVLIDH
Sbjct 1 MSDVYEDHYQVLGLPRNATDSEIKDAFRRLSLQYHPDKNEDGAKEFLRINEAHRVLIDHQ 60

Query 61 KRASYDRRLSFRDLEAIIPSENASGQLSEL—————— RIIKTSPGNFHKKLKVAVVIGGVL 114
+RA YD D+EAIIP+ENA+GQL EL +T P +F +KLKVA IGG+L
Sbjct 61 RRALYDCCFQSMDVEAIIPAENANGQLPELGNPFFPMPPETPPASFREKLKVAAFIGGLL 120

Query 115 VGTYVAYRVFQKSPPIIPVPQPITPPAIPTQELSELHPGYLWTLISGLVTLRSKRILSLG 174

VGTYV YRVFQK P P IPTQELS+ H G LWTL SGL+ LRSKRIL LG
Sbjct 121 VGTYVGYRVFQKP----- PPSIPVPRPIPTQELSDSHLGSLWTLSSGLLALRSKRILGLG 175
Query 175 KLATGANIRVSPSTLKAPLSSAREVVAKTVIQGPGGVGSTATSSSSLATPANVVAK---- 230

KLA AN RVSP TL AP SSRA+VVAKTVI+G VGS+ATSSSSLA+ ANV K
Sbjct 176 KLAPWANTRVSPRTLNAPFSSRAARKVVAKTVIRGQRAVGSSATSSSSLASAANVAVKSLPS 235

Query 231 -—--————-———- MAKTLFKGSRSGLYTASKTVVVPST----EILHWSKT-———-—. RRKCTLAT 271
+AKTL +GSR+G Y+A KTV + +L+W+ T A T+A

Sbjct 236 KASVNSATETVAKTLSQGSRAGPYSALKTVWSSAVSYLRSLLNWATTPKWGKATPATIAG 295

Query 272 LKKG----- TSYARSPVPSGSVLLSSIPSALRAFAGTF 304

L +S A++ + + S I S LRAAG F
Sbjct 296 LVHNSRPVWSSAAKNTLAALMYACSKISSYLRALAGRF 333

Gene 1-Figure 5: Results from a pblast 2 of the peptide sequence from Gene checker for gene 1 against the peptide sequence for CG7133.

The protein sequence is not incredibly well conserved as shown by the 55% for identities, 65% for positives, and
that the peptide sequence for gene 1 from the fosmid is 329 a.a. and the peptide sequence for CG7133 is 353 a.a. |
wanted to find out why there was 24 a.a. difference in peptide length so I ran a clustal2w of the coding sequence for
CG7133 and my gene 1. The results are shown below in the figure labeled “Gene 1-Figure 6.
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ATGAGCGATGTICTACGAAGATCACTACCAGGTTICTGGGCTTACCGAGARATGCCACCGAC

ATGAGCAACGTCTACARAGACCACTACCATGTTICTGGGCTTIGGCGAGARRCGCCAGCGAC
HkkEEE k KAkkRRF KAAK RRRRIRAE KRRRRRAAAAE  RRRAAAE RRRF KAk

AGTGAGATTAAGGATGCTTITTICGGCGGCTIGTICCCTGCARTATCATCCCGACRRRARACGAG
AGTGAGATCAGAGRAAGCTTITTICGGCGGTTIGTICCCTGCARTATCATCCCGACRARRARACGAG

EE R R Fh KIIIIIIIIIIE KA I I I I I I I I I I I I IR AR

GATGGAGCGAAGGAGTTCCTTAGAATCAACGAGGCCCATCGCGTICCTGATTGACCATCAG
AATGGAGCGGGGGAGTTICCTTARAATCAACGACGCCTACCGCGTGCTAATTGACCATCAT

LR T 22 FhRI I I I I I dd Fhkkkhhhdd Fhkd Kk KhkkkE kk Kk kk kA kR k kK

AGAAGGGCCTTGTACGATTGCTGCTTCCAGTCCATGGACGTTGAAGCCATTATTCCCGCT
ARRRAGGGCTTCGTACGATCGTICGCCTGTICGTTTAGGGACTTAGAAGCCATCATTICCGICC

* FkEkkkk * FEkkkkhkwx ¥ **x * * % * khkkk Kk HhkkEkhkkEkE hkkhkk *

GAGRRCGCTAATGGCCAACTGCCTGAATTGGGARATCCATTCTTCCCAATGCCACCCGAR
GAGAACGCTAGTGGCCAACTGTCTGAATTACGARA--TCAT -~~~ —==—=======—= CARR
ARRRRIIIAE RRRRIIIAAE RRRRIAE Rk F e * k%

ACGCCGCCTGCTAGTTTTCGCGARAAGCTCAAAGTTGCTGCCTTCATCGGAGGCTTIGCTIG
ACATCGCCTIGGTAATTTCCACARRRAAGCTCARAGTGGCTGTICGTARTCGGAGGCGTIGCTIG

* % FhrkEkkk Fhk kEkFk * * KA I A A A AAAIE Kk kE k Kk KAk Ek kA AAK Kk kk

GITGGTACATACGTIGGGGTACCGGGTATTCCAGARACCGCCGCCATCTATCCCAGTITICCC
GITGGCACCTATGIGGCGTACCGGGTATTCCAGARATCTCCGCCARTAATCCCAGTTICCC

FhREEE KE kk KA EE KA IIIAI I A I AR IAAE * Ak kR k R EE RS S S S S 2

CGGCCAAT------————————- TCCRACGCAGGAACTRAAGCGATTCGCATCTCGGRICC
CAGCCAATCACTCCTICCAGCTATTCCARCGCAGGRACTARGCGARCTGCATCCCGGRTIAC

* FhkEkkkk FRI I I I I I I I * R FhkkE Fhkkkkx *

CTATGGACATTGTICCTCCGGGCTATTGGCATTGAGATCGARRAGAATACTGGGACTCGGC
CTATGGACATTGATCTCCGGGCTAGTGACATTGAGATCGARRAGRAATACTGAGTICTCGGA

EE S S S S S S 2 FRIEI I I I IIF *F FEII I I I I I I I AEE * Rk kR

AAACTGGCGCCATGGGCRAAATACTCGAGTITTCTCCTAGGACTCTGRAACGCGCCCTTTICT
AAACTGGCTACAGGAGCRAAATATTCGAGTITTCTCCTAGTACTCTGARAGCACCCTTAICT

LR R 2 2 Fh Kk KAk EEAIE KA A A A I A A AT KA Ak AE Rk kkkkk ke k

TCGGCTGCCARAGTCGTGGCCARRACAGTAATCCGAGGCCARAGAGCCGTAGGTICTICT
TCGGCTGCCGAAGTCGTAGCCARRACAGTAATCCARGGGCCAGGAGGCGTAGGTTCRACT

FRIEI I I I IE FEAIIIIF A I I I I I I IR IIF KAk E * k kK Ak kA AR **
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FBtr0078485 GCAACTTCCAGTTCGTCCTTAGCATCGGCTGCGAACGTGGCTGTGAAATCCCTACCARGC 705
EMBOSS_001 GCAACTTCCAGTTCGTCCTTAGCAACGCCAGCGARCGTGETTGCCARR-—= == =====~ 690
FEIIX I IR I I I I I IR AT TIT *d * Rk FEAAEIIRE ok k * ok *

FBtr0078485 ARAGCTTCAGTGAATTCTGCTACGGARACAGTCGCTAAAACACTITCCCAGGGATCACGA 765
EMBOSS_001 ~  ======—mmmmmmmmmmmmmmemeoeo ATGGCGAAAACACTTTTCAAGGGATCCCGA 720

* kk EkkkkkE AR *k KkkkkAkk khk ¥
FBtr0078485 GCTGGACCATATTCAGCTTTGARAACAGTT-TGGTCCTCAGCGGTITCATATCTGCGCTC 824
EMBOSS_001 TCTGGACTATACACAGCTTCCARAACAGTTGTGGTACCGAG---TACCGAGATTTTACAT 777
FhEkEkrkk Fhkk TRk kk Kk FhhkEkrkhkEkEkdx Fhkhkdx * * % * * * *
FBtr0078485 TCTTCTARATTGGGCAACTACACCGAARTGGGGGARGGCARCACCAGCAACCATTGCTGG 884
EMBOSS_001 TGGTCCARAACGG--—-——- CAGCARAATGTACCCTTGCTACCTTGARGRAGGGTAC-AT 829
* *k kEX * * EE I S *k *x * * *
FBtr0078485 TTTGGTTCATAACTCCAGACCAGTTTGGTCATCTGCAGCARARAATACCCTTGCTGCCTT 944
EMBOSS_001 CCTATGCTAGGAGTCCAGTCCCTTCGGGTTCTGTGCTGCTITCAAGCATACCATCGGCTT 289
* * * Fhkkkk k¥ * * k% * khkk k¥ * * * khkx
FBtr0078485 GATGTATGCATGCTCCARAATATCTTCGTATTTGCGCGCTITGGCCGGGCGCTTTATTIAG 1004
EMBOSS_001 TACGCGCTTTTGCCGGARCTITTCGTCCAGCTTTAGTAARATCCAAGAACATTGTTGIGA 949
* * * ok ok * * * kR kx * * * * * * * * *
FBtr0078485 TCCCACCTTTAGACGCCTCCAAAGACTACAATCTTTTAAAGGAAGCTTGAAARATTGA 1062
EMBOSS_001 AGAAAGCCAGCGCCAGTTGGATACAARARRAACGCCTATAG-—————————————=—-= 990
* * * * * * * * * **x * *k kX

Gene 1-Figure 6: Results from a clustal2w of the coding sequence for CG7133 and my gene 1. The highlighted hyphens are regions in
CG7133 that are not present in my gene. The highlighted “A” of CG7133 and the highlighted “TAG” of my gene show a nonsense mutation.

The results of the clustalw2 show that there are several regions of base pairs in the sequence of CG7133 that are not
present in my gene 1. Also, there is a nonsense mutation where there was a point mutation in my gene from an “A”
to a “T” resulting in a premature stop codon in my gene 1. Since my gene 1 protein was not very conserved with the
CG7133 protein I thought that maybe it may be a pseudogene in my fosmid. First I looked at the function of the
CG7133 in D. melanogaster and found that it functions in unfolded protein binding and heat shock protein binding.
This function seems important so D. erecta probably has this functioning gene. I ran a nblast 2 of the mRNA from
CG7133 against the entire D. erecta genome to find out if maybe the ortholog of CG7133 was found somewhere
else in D. erecta but 1 did not get any good hits. Based on the importance of the gene and the fact that in flies
pseudogenes are rare, I concluded that this gene is probably a real gene and that though there is not very high
conservation between the proteins, the protein coded for by my gene 1 is still functional.

Gene 2 is homologous to CG7130(NP_649380.1) in D. melanogaster. The gene only has 1 isoform.
There is only 1 exon and its sequence is on the minus strand running from 3823-3443bp on the fosmid. My starting
point for this gene was with Nscan’s predicted gene 1. Results for Nscan’s gene 1 are in the figure labeled “Gene 2-
Figure 1” below.



Lengt |
h
1 - 3439 3868 429

Exon Strand Begin End

vvvvvvvvv

MGKDYYKILGIERNASSEEVKKGYRRMALRYHPDKNDHPOQAEEHFREVVA
AFEVLSDKEKRETYDKYGEEGLRCDDEPATFAQPTSDMLPFMCAVGGTVL
FAFAAYKTFQFFNRKKEATDGDGSSSD

Transcript:
ATGGGTAAGGATTACTACAAGATTCTGGGCATCGAGAGAAATGCGTCCAG
CGAAGAAGTGAAGAAAGGATACCGCCGGATGGCTCTCCGCTACCATCCAG
ACAAGAACGACCATCCGCAGGCTGAGGAGCACTTCAGGGAGGTGGTGGCC
GCCTTCGAAGTGCTCTCCGACAAGGAAAAGCGCGAGACATACGACAAGTA
CGGCGAGGAGGGCCTCAGGTGTGATGACGAGCCGGCGACCTTCGCCCAGC
CCACGTCAGACATGCTCCCCTTTATGTGCGCCGTCGGAGGAACTGTGCTC
TTTGCATTCGCCGCCTATAAGACCTTCCAGTTTTTCAACCGGAAAAAGGA
GGCTACCGACGGCGATGGATCGTCCTCGGAC

Gene 2-Figure 1: Results for Nscan’s gene 1

I extracted bp 3000-4000 from my fosmid using extractseq and blasted it against D. melanogaster in Flybase. I only
got 1 hit that had a reasonable e-score. The results are in the figure labeled “Gene 2-Figure 2" below.



>gnlldmel|3L type=chromosome_arm; loc=3L:1..24543557; ID=3L; dbxref=GB:AE014296;

MD5=ec7148cae3daabbd2a226eaabe85d7c2; length=24543557; release=r5.17; species=Dmel;

Length = 24543557

HSP #=1, Score =511.94 bits (258) , Expect = 3.94308e-144

Identities = 353 / 384 (91.9%) , Positives = 353/ 384 (91.9%) , Gaps = 3/ 384 (0.8%)

Strand = Plus / Minus

Genome View | | SubjectFASTA |

Query: 1 TGGGCATCGAGAGAAATGCGTCCAGCGAAGAAGTG 60
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII (ERRRRARARARARARA NS

Subject : CTGGGCATCGAGAGGAATGCGTCCAGCGAAGACGTC 22068675

22068734

Query: 61 AAGAAAGGATACCGCCGGATGGCTCTCCGCTACCATCCAGACAAGAACGACCATCCGCAG 120
FEEEE Terrrrrrrrererererere e et e e Per e e e rrrrd

Subject : AAGAAGGGATACCGCCGGATGGCTCTCCGCTACCATCCGGACAAGAACGACCATCCGCAG 22068615

22068674

Query: 121 GCTGAGGAGCACTTCAGGGAGGTGGTGGCCGCCTTCGAAGTGCTCTCCGACAAGGAAAAG 180
FErrrrerrr re rerererererer e e e e e e e et rrrrrrrnd

Subject: GCCGAGGAGCAGTTTAGGGAGGTGGTGGCCGCCTTCGAAGTGCTCTTTGATAAGGAAAAG 22068555

22068614

Query: 181 CGCGAGACATACGACAAGTACGGCGAGGAGGGCCTCAGGTGTGATGACGAGC———CGGCG 237
Ferrere reeeere e rrrerrrrerr et reer  rerrerr e |11

Subject : CGCGAGATATACGACCAGCACGGCGAGGAGGGTCTCAAATGTGATGACGAGCCTGCTGCG 22068495

22068554

Query: 238 TTCGCCCAGCCCACGTCAGACATGCTCCCCTTTATGTGCGCCGTCGGAGGAACTGTG 297
IIIIIIIIIIIIIIIIII FEEEErerrrr e et teerrere e e e e er el

Subject : ACCTTCGCCCAGCCCACGCCAGACATGCTCCCCTTCATGTGCGCCGTCGGAGGAACCGTG 22068435

22068494

Query: 298 CTCTTTGCATTCGCCGCCTATAAGACCTTCCAGTTTTTCAACCGGAAAAAGGAGGCTACC 357
PEErerer ceeererrerr reerr rererr e rrerr e e e e e et

Subject : CTCTTTGCGTTCGCCGCCTACAAGACATTCCAGTTCTTCAACCGGAAAAAAGAGGCTACC 22068375

22068434

Query: 358 GACGGCGATGGATCGTCCTCGGAC 381

FEEEEEEEEErer terrrrinl
| Subdect: = CACGGCGATGGATCCTCCTCGGAC 22068351

Gene 2-Figure 2: Results from nblast of bp 3000-4000 from my fosmid and D. melanogaster genome.

The region shown in Gene 2-Figure 2 showed a homology between bp 1-381 of my extracted sequence and a region
in the gene CG7130 of D. melanogaster. 1 then did a pblast of Nscan’s predicted peptide sequence for gene 1
against D. melanogaster. Once again I only got 1 hit that had a reasonable e-score. The results are shown below in
the figure labeled “Gene 2-Figure 3.”

>gnl|dmel|FBpp0078137 type=protein; loc=3L:complement(22068348..22068734); ID=FBpp0078137; name=CG7130-
parent=FBgn0037151, FBtr0078484; dbxref=FlyBase:FBpp0078137, FlyBase_Annotation_IDs:CG7130-PA,
GB_protein:AAF51806.1, REFSEQ:NP_649380, GB_protein:AAF51806; MD5=fcb3086a827f52f13ec00728065552ab; le|
release=r5.17; species=Dmel;

Length =128

HSP # =1, Score = 242.662 bits (618) , Expect = 4.15323e-65
Identities = 118 / 128 (92.2%) , Positives = 122/ 128 (95.3%) , Gaps = 1/ 128 (0.8%)

Subject FASTA

Query: 1 MGKDYYKILGIERNASSEEVKKGYRRMALRYHPDKNDHPOAEEHFREVVAAFEVLSDKEK 60
MGKDYYKILGIERNASSE+VKKGYRRMALRYHPDKNDHPQAEE FREVVAAFEVL DKEK
Subject: 1 MGKDYYKILGIERNASSEDVKKGYRRMALRYHPDKNDHPOAEEQFREVVAAFEVLFDKEK 60
Query: 61 RETYDKYGEEGLRCDDEP-ATFAQPTSDMLPFMCAVGGTVLFAFAAYKTFOFFNRKKEAT 119
RE YD++GEEGL+CDDEP ATFAQPT DMLPFMCAVGGTVLFAFAAYKTFOFFNRKKEAT
Subject: 61 REIYDOHGEEGLKCDDEPAATFAQPTPDMLPFMCAVGGTVLFAFAAYKTFOFFNRKKEAT 120
Query: 120 DGDGSSSD 127
GDGSSSD
Subject: 121 HGDGSSSD 128

Gene 2-Figure 3: Results of a pblast of Nscan’s gene 1 predicted peptide sequence for against D. melanogaster.



The predicted peptide sequence from Nscan was homologous to CG7130 from D. melanogaster. Since both the
nblast and pblast for Nscan’s predicted gene 1 matched up with CG7130 I expected to find a homologous gene to
CG7130 in my fosmid. I decided to run a nblast 2 of the mRNA sequence from CG7130 against my fosmid to see

where in my fosmid the homologous sequence was. The results are below in the figure labeled “Gene 2-Figure 4.”

>1cl| 59535 Dere3_dna range=fosmidl7:1-50000 5'pad=0 3'pad=0 strand=+ repeatMasking=ncne
Length=50000

Scere = 75¢€ bits (838), Expect = 0.0
Identities = 534/607 (87%), Gaps = 9/¢607 (1%)
Strand=Plus/Minus

Query 54 CAGARACAAGGAGAATACCATTTCACCACAATGGGTAAGGATTACTACAAGATTICTGGGCA 153
terererereeerrr reeeerererererererererererrrrrrrrrrrrrrrrrel
Sbjct 3852 CAGAACAAGGAGAATCCCATTITCACCACAATGGGTAAGGATTACTACAAGATICIGGGCA 3783

Query 154 TCGAGAGGAATGCGTCCAGCGAAGACGTCAAGRARAGGGATACCGCCGGATGGCTICTCCGCT 213
Fereeer vreeereerererererr crorerer rerererrrrrererrrrrrrrrel
Sbject 3732 TCGAGAGARATGCGTICCAGCGAAGAAGTGAAGARRGGATACCGCCGGATGGCICTICCGCT 3733

Query 214 ACCATCCGGACAAGAACGACCATCCGCAGGCCGAGGAGCAGTTTAGGGAGETGGTIGGCCE 273

Fererer reeeeeeeereverererererr rrererer rE rrerrrrrrrrrrrnl
Sbjct 3732 ACCATCCAGACAAGAACGACCATCCGCAGGCTGAGGAGCACTTCAGGGAGGTIGGIGGCCG 3673

Query 274 CCTTCGAAGTGCTICTTTGATARGGARRRAGCCCGAGATATACGACCAGCACGGCGAGGAGE 333

terereeerrerrrr v reeverererererer o rererer re rrrrrrrrrrrl
Sbjct 3872 CCITCGAAGTGCTCTICCGACAAGGARARRAGCGCGAGACATACGACAAGTACGGCGAGGAGE 3€13

Query 334 GICTCARATGTGATGACGAGCCTGCTGCGACCTTCGCCCAGCCCACGCCAGACATGCTCC 353
et rrrrrrrrrrrl Lorrrrrererererrrrrrrrr reerrririnnl
Sbjct 3€l2 GCCTICAGGIGIGATGACGAGC---CGGCGACCTTCGCCCAGCCCACGTCAGACATGCICC 355¢

Query 354 CCTTCATGTGCGCCGTCGGAGGAACCGTGCTCTTTGCGTTCGCCGCCTACRAGACATTCC 453

Lerr reeveeeeerrereeererr reeverererr rrererererr rreer el
Sbjct 3555 CCITTATGIGCGCCGICGGAGGAACTGTIGCICITTGCATTCGCCGCCTATARGACCTTICC 3435¢

Query 454 AGTTCTTCAACCGGARARARRRGCAGGCTACCCACGGCGATGGATCCTCCTCGGACTGAGCTA 513
FErr reeeeeeeerrere ceevererr reererererert rrerrrrrrrrrrrnl
Sbjct 3485 AGITTITTCAACCGGAARRAGGAGGCTACCGACGGCGATGGATCGICCICGGACTGAGCTA 343¢

Query 514 AGGATCCAAGGGCTTGATGAAGCAATCTCGGGTACCTAGCGTTICTTICGCTGAATAGTICIT 573
Lreer reeererr oreeererer rrerororererer rerr rrerrrrrrrel
Sbjct 3435 ACGATCGGAGGGCITGGTGAAGCAATACCGGGGATCTAGCGICCTITCACTGAATAGICIT 337¢

Query 574 TAAGATTAATTTATAGGAACTTAATTATTGACTGTTTATCTAATGAATCCTGCGTTACTT €33
FEEELEr el 0 U U T U U I I A I A
Sbject 3375 TAAGATTAATTTATAGGAACTTIGTACATTGACTGITGATCTCATTTATTATGIG-TAGIT 3317

Query €34 ATTGATTAATTTATTITATTITATTITAGTARAGATARATARRARAATTATGGAATTCGTICCGACT @83

e el FEEEEErrrrnd Fee e e reerer e e il
Sbjct 331le ACTGAT--ATTGCIGGTITITATTITAGTAA---ARACARRAGTTGTGGAATGCGGCCAACT 3262

Query €94 GITGCTC 700
RN
Sbjct 3261 CTTGCTC 3255

Gene 2-Figure 4: Results from a nblast 2 of the mRNA sequence from CG7130 against my fosmid

I ran my entire masked fosmid through sixpack to get all the reading frames and then used the results from Gene 2-
Figure 4 to see where the first start codon was and where the first stop codon was on the same reading frame. That
is where I got the exon borders at 3823-3443bp on my fosmid. I then ran gene 2 with its coordinates for the exon
through Gene checker which verified the gene. I ran a pblast 2 of the peptide sequence from Gene checker for gene
2 against the peptide sequence for CG7130. The results are shown below in the figure labeled “Gene 2-Figure 5”.



>1cl|41915 FBpp0078137 type=protein; loc=3L:complement (22068348..22068734) ;
ID=FBpp0078137; name=CG7130-PA; parent=FBgn0037151,FBtr0078484;
dbxref=FlyBase:FBpp0078137,FlyBase Annotation IDs:CG7130-PA,GB protein:AAF51806.1,REFSEQ:N
MD5=fcb3086a827£52f13ec00728065552ab; length=128; release=r5.17;

species=Dmel;

Length=128
Score = 242 bits (618), Expect = le-69, Method: Compositional matrix adjust.
Identities = 118/128 (92%), Positives = 122/128 (95%), Gaps = 1/128 (0%)
Query 1 MGKDYYKILGIERNASSEEVKKGYRRMALRYHPDKNDHPQAEEHFREVVAAFEVLSDKEK 60
MGKDYYKILGIERNASSE+VKKGYRRMALRYHPDKNDHPQAEE FREVVAAFEVL DKEK
Sbijct 1 MGKDYYKILGIERNASSEDVKKGYRRMALRYHPDKNDHPQAEEQFREVVAAFEVLFDKEK 60

Query 61 RETYDKYGEEGLRCDDEP-ATFAQPTSDMLPFMCAVGGTVLFAFAAYKTFQFFNRKKEAT 119

RE YD++GEEGL+CDDEP ATFAQPT DMLPFMCAVGGTVLFAFAAYKTFQFFNRKKEAT
Sbjct 61 REIYDQHGEEGLKCDDEPAATFAQPTPDMLPFMCAVGGTVLFAFAAYKTFQFFNRKKEAT 120
Query 120 DGDGSSSD 127

GDGSSSD
Sbjct 121 HGDGSSSD 128

Gene 2-Figure 5: Results from a pblast 2 of the peptide sequence from Gene checker for gene 2 against the peptide sequence for CG7130.

The protein sequence is pretty well conserved as shown by the 92% for identities, 95% for positives, and that the
peptide sequence for gene 1 from the fosmid is 127 a.a. and the peptide sequence for CG7130 is 128 a.a. I can
conclude from this that gene 2 is a real functional gene whose ortholog is CG7130 from D. melanogaster.

Gene 3 is homologous to RpLPO (NP_524211.1) in D. melanogaster. The gene only has 1 isoform. There
are 2 exons whose sequences are on the plus strand running from 4450-4503 and 4579-5475bp on the fosmid. My
starting point for this gene was with Nscan’s predicted gene 2. Results for Nscan’s gene 2 are in the figure labeled
“Gene 3-Figure 1” below.

VAAAAAAAAAAAAAAN

1 + 4341 4503 162
2 + 4578 5478 900

317 aa

MVREﬁ%AAWKAQYFIKVVELFDEFPKCFIVGADNVGSKQMQNIRTSLRGL
AVVLMGKNTMMRKAIRGHLENNPQLEKLLPHIKGNVGEVFTKGDLAEVRD
KLLESKVRAPARPGATIAPLHVIIPAQNTGLGPEKTSFFQALSIPTKISKG
TIEIINDVPILKPGDKVGASEATLLNMLNISPFSYGLIVSQVYDSGSIFES
PEILDIKPEDLRAKFQQGVANLAAVCLSVGYPTIASAPHSIANGFKNLLA
IAATTEVEFKEATTIKEYIKDPSKFAAAASVSAAPAAGGAAEKKEEAKKV

ESESEEEDDDMGFGLED



Transcript:
ATGGTTAGGGAGAACAAGGCAGCATGGAAGGCTCAGTACTTCATCAAGGT
TGTGGAACTGTTCGATGAGTTCCCCAAGTGCTTCATCGTGGGCGCCGACA
ACGTTGGCTCCAAGCAGATGCAGAACATCCGTACCAGCCTGCGTGGACTG
GCCGTCGTGCTTATGGGCAAGAACACCATGATGCGCAAGGCCATCCGCGG
TCATCTGGAGAACAACCCGCAGCTGGAGAAGCTGCTGCCCCACATCAAGG
GTAACGTGGGCTTCGTTTTCACCAAGGGCGATCTCGCCGAGGTGCGTGAC
AAGCTGTTGGAGTCCAAGGTGCGCGCCCCCGCCCGTCCCGGCGCTATTGC
CCCTCTGCACGTCATCATCCCGGCCCAGAACACCGGCTTGGGACCCGAGA
AGACCAGTTTCTTCCAGGCCCTGTCCATCCCGACCAAGATTTCCAAGGGA
ACAATTGAAATCATCAACGATGTGCCCATCCTGAAGCCCGGCGACAAGGT
CGGCGCCTCCGAGGCAACGCTGCTCAACATGTTGAACATCTCGCCCTTCT
CGTACGGTTTGATCGTCAGCCAGGTGTACGACTCCGGCTCGATCTTTTCG
CCTGAGATTCTGGACATTAAGCCCGAGGATCTGCGCGCCAAGTTCCAGCA
GGGAGTGGCCAACCTGGCCGCCGTTTGTTTGTCTGTGGGCTACCCCACCA
TTGCCTCGGCCCCGCACAGCATTGCCAACGGATTCAAGAACCTGCTGGCC
ATTGCTGCCACCACCGAGGTGGAGTTCAAGGAGGCGACCACCATCAAGGA
GTACATCAAGGACCCCAGCAAGTTCGCCGCCGCTGCCTCGGTTTCGGCTG
CCCCCGCCGCCGGCGGAGCTGCCGAGAAGAAGGAGGAGGCCAAGAAAGTC
GAGTCCGAGTCCGAGGAGGAGGACGATGATATGGGCTTCGGTCTGTTCGA
C

Gene 3-Figure 1: Results for Nscan’s gene 2

I extracted bp 4000-6000 from my fosmid using extractseq and blasted it against D. melanogaster in Flybase. I only
got 1 hit that had a reasonable e-score. The results are in the figure labeled “Gene 3-Figure 2" below.



>gnljdmel|3L type=chromosome_arm; loc=3L:1..24543557; ID=3L; dbxref=GB:AE014296;
MD5=ec7148cae3daabbd2a226eaabe85d7c2; length=24543557; release=r5.17; species=Dmel;

Length = 24543557

HSP#=1, Score =2030.42 bits (1024) , Expect=0
Identities = 1348 / 1459 (92.4%) , Positives = 1348 / 1459 (92.4%) , Gaps = 19/ 1459 (1.3%)

Strand = Plus / Plus

Genome View | | SubjectFASTA |

Query:

Subject :
22069152

Query:

Subject:
22069212

Query:

Subject:
22069272

Query:

Subject :
22069332

Query:

Subject:
22069392

Query:

Subject:
22069452

215

275

335

395

455

515

TCGCTATCGATGTGGTCACACTTGCTTCCGGCGCCAACTTCCCTCTTTCCGTTCTGTGAG

R N N e N NNy
TCGCCATCGAAGCGGTCACACTGGGTGCCGCCGCCAACTTCACTCTTTCCGTTCTGTGAG

CGAAAACCGAAAAGTCTGTGCTTTGGTAAGTATTATTAAAAGAGCGAAAAGATGTTGCAT

IIIIIIIIIIIIIIIIIIIIllllIIIIIII [E e e i e
AGTCTGTGCTTTGGTAAGTGTTGCTAAAAGTTCGGAATAATGTTGCAT

CCCGAGCTTTTTTGGGTGAATAACTGTTGCATGGCGCTGGCCCAGTACCGACTAATCGAG

CECEEEE e eeer ceeereeer e eeer tee ree b ey
CCCGAGCATTTTCGGGTACATAACTGTTCCACGGCGGTGGTCCAGCAAAGACTAATCGTT

ATCACATCTTCCGCAGTTCTTAAATTCACCCGACGAGTCCCTAATACAAAATCAAAATGG

FUCEE T TR e e e e e e e e e e e e e P
ATCACGCCTTTCGCAGTTCTTAAATTCACCCGACGAGTCCCTAATACACAATTAARATGG

TTAGGGAGAACAAGGCAGCATGGAAGGCTCAGTACTTCATCAAGGTTGTGGTAAGTATAG

FEEEEEETEEEr e e cee e e e e e e e e e e e e e e
TTAGGGAGAACAAGGCAGCGTGGAAGGCTCAGTACTTCATCAAGGTTGTGGTAAGTATAG

AACCG————————— CCCTCACTAGCTCGCCCCTGGCTTATGCTCTTAACTAATCCTCGCT

111 TR e e e e
AACCTTATAGAATTCGCTCACTAGCTGGCGCCTGGCTTATGCTGTTAACTGATCC—————

274

22069211

334

22069271

394

22069331

454

22069391

514

22069451

565

22069506



Query:

Subject :
22069507

Query:

Subject :
22069562

Query:

Subject:
22069622

Query:

Subject :
22069682

Query:

Subject :
22069742

Query:

Subject:
22069802

Query:

Subject:
22069862

Query:

Subject:
22069922

Query:

Subject:
22NAR9982

566

626

686

746

806

866

926

986

1046

AATTCCTCCTCCAGGAACTGTTCGATGAGTTCCCCAAGTGCTTCATCGTGGGCGCCGACA

CECEEEEEETEree e e e et Feee e et
————— CTCCTCCAGGAACTGTTCGATGAGTTCCCAAAGTGCTTCATCGTGGGCGCCGACA

ACGTTGGCTCCAAGCAGATGCAGAACATCCGTACCAGCCTGCGTGGACTGGCCGTCGTGC

FECETEEEEE e e e e e e e e e e e e e e e e e e
ACGTGGGCTCCAAGCAGATGCAGAACATCCGTACCAGCCTGCGTGGACTGGCCGTCGTGE

TTATGGGCAAGAACACCATGATGCGCAAGGCCATCCGCGGTCATCTGGAGAACAACCCGC
CLCEEEEEEEEEEE e e e e e e e e e e e e e e e e e ey
TTATGGGCAAGAACACCATGATGCGCAAGGCCATCCGCGGTCATCTGGAGAACAACCCGC

AGCTGGAGAAGCTGCTGCCCCACATCAAGGGTAACGTGGGCTTCGTTTTCACCAAGGGCG

CECEEEEEEEr e teeerereeeee et ceee e teeee teererrrrrrr
AGCTGGAGAAGCTGCTACCCCACATCAAGGGCAACGTGGGATTCGTGTTCACCAAGGGCG

ATCTCGCCGAGGTGCGTGACAAGCTGTTGGAGTCCAAGGTGCGCGCCCCCGCCCGTCCCG

FECETTEETEr et teerre e cee e e e e e e ey
ATCTCGCCGAGGTGCGCGACAAGCTGCTGGAGTCCAAGGTGCGCGCCCCCGCCCGTCCCG

GCGCTATTGCCCCTCTGCACGTCATCATCCCGGCCCAGAACACCGGCTTGGGACCCGAGA

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII AERARRRNANRAARRARRNNANE
CACGTCATCATCCCGGCGCAGAACACCGGCTTGGGACCCGAGA

TGTCCATCCCGACCAAGATTTCCAAGGGAACAATTGAAA

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII ERRRRRRRRRRRRRRRNRRR
CTGTCCATCCCGACCAAAATTTCCAAGGGAACAATTGAAA

GTGCCCATCCTGAAGCCCGGCGACAAGGTCGGCGCCTCCGAGGCAACGC

IIIIIIIIIIIIIIIIIIIIIIIIIIII CECEEEEEETETEEE e e s il
GTGCCCATCCTGAAGCCTGGCGACAAGGTCGGCGCCTCCGAGGCGACAC

TGCTCAACATGTTGAACATCTCGCCCTTCTCGTACGGTTTGATCGTCAGCCAGGTGTACG

|||||||||||||||||||||||||||||||||||||| FEEE T T
CTCGCCCTTCTCGTACGGTCTGATTGTCAACCAGGTCTACG

625

22069561

685

22069621

745

22069681

805

22069741

865

22069801

925

22069861

985

22069921

1045

22069981

1105

22070041




Query: 1106 ACTCCGGCTCGATCTTTTCGCCTGAGATTCTGGACATTAAGCCCGAGGATCTGCGCGCCA 1165
||||||||||||||||||IIII FECEE TR PR ety

Subject : CGGCTCGATCTTTTCGCCGGAGATCCTGGACATCAAGCCCGAGGATCTGCGCGCCA 22070101

22070042

Query: 1166 AGTTCCAGCAGGGAGTGGCCAACCTGGCCGCCGTTTGTTTGTCTGTGGGCTACCCCACCA 1225
FECEEEE e e et eee e e e e Feer e

Subject: AGTTCCAACAGGGAGTGGCCAACTTGGCCGCCGTTTGTTTGTCCGTGGGCTACCCCACCA 22070161

22070102

Query: 1226 TTGCCTCGGCCCCGCACAGCATTGCCAACGGATTCAAGAACCTGCTGGCCATTGCTGCCA 1285
FPEEE e e e e e e e e e e Fer e e e

Subject : TCGCCTCGGCCCCGCACAGCATTGCCAACGGATTCAAGAATCTGCTGGCCATTGCTGCCA 22070221

22070162

Query: 1286 CCACCGAGGTGGAGTTCAAGGAGGCGACCACCATCAAGGAGTACATCAAGGACCCCAGCA 1345
FEEEEEEEEEEEE e e e e e e e e e e e e e e e e e e e

Subject : CCACCGAGGTGGAGTTCAAGGAGGCGACCACCATCAAGGAGTACATCAAGGACCCCAGCA 22070281

22070222

Query: 1346 AGTTCGCCGCCGCTGCCTCGGTTTCGGCTGCCCCCGCCGCCGGCGGAGCTGCCGAGAAGA 1405
FEVEEEEEEr e eere eere e e e tee e e rerrerr

Subject: AGTTCGCCGCAGCTGCTTCGGCTTCGGCTGCCCCCGCGGCCGGCGGAGCTACCGAGAAGE 22070341

22070282

Query: 1406 AGGAGGAGGCCAAGAAAGTCGAGTCCGAGTCCGAGGAGGAGGACGATGATATGGGCTTCG 1465
FEEEEEEeeererrer  tere e e feer e e e e 1

Subject : AGGAGGAGGCCAAGAAGCCCGAGTCCGAATCAGAGGAGGAGGACGATGATATGGGTTTCG 22070401

22070342

Query: 1466 GTCTGTTCGACTAAGCTGGATCCCGAATGCAGGATGTCATTTGCAGCGACCACGGACCAT 1525
IIIIIIIIIIIIIIIIIIIIIIIIII NS A S A A Ny

Subject : CTAAGCTGGATCCCGATTGCAGAATGCCCTCTGCGGCGCCCGCGAACCAT 22070461

22070402

Query: 1526 CGCTTCCGCTTTCGACGTTTACCCACTAAGACCCTGTATTATGTTTTCTATATGCAAATT 1585
FECEEEEEErr e teer e e e et e rer e e e e Frrrrr

Subject : CGCTTCCGCTTTCGGCGTTTACCCACTAAGACCCTTTGTTATGTTTTCTATGTGCAAATT 22070521

22070462

Query: 1586 ATTGCCGCGGTTTGACGGACCCTATGGCGAGTTGCATTAAACATGCAGTAAACTGCTCGA 1645
FEVEEEEEEEE e e tere e e e e e e e e e L

Subject : ATTGCCGCGGTTTGACGGACCCAATGGCGAGTTGCATTAAACATGCTGTARACTGCTCGA 22070581

22070522

Query: 1646 AAGCGCACTCAACTGTCTT 1664

NERRRRRNRRRRRRRRNY
Subject: AAGCGCACTCAACTGTCTT 22070600
22070582

Gene 3-Figure 2: Results from nblast of bp 4000-6000 from my fosmid and D. melanogaster genome.

The region shown in Gene 3-Figure 2 showed a homology between bp 215-1664 bp of my extracted sequence and
aregion in the gene RpLPO of D. melanogaster. 1 then did a pblast of Nscan’s predicted gene 2 peptide sequence
against D. melanogaster. Once again I only got 1 hit that had a reasonable e-score. The results are shown below in
the figure labeled “Gene 3-Figure 3.”



GB_protein:AAF51807.1, REFSEQ:NP_524211, GB_protein:AAF51807; MD5=86e1796e988a2ee9e406941fb4905ecb; length=317;
release=r5.17; species=Dmel;
Length =317

HSP #=1, Score = 550.821 bits (1418) , Expect = 3.80774e-157
Identities = 270/ 271 (99.6%) , Positives = 271/ 271 (100%)

Subject FASTA

Query: 1 MVRENEAAWKAQYF IKVVELFDEFPKCF IVGADNVGSKOMONIRTSLRGLAVVLMGENTM 60
MVRENEAAWKAQYF IKVVELFDEFPKCF IVGADNVGSKOMONIRTSLRGLAVVLMGENTM
Subject: 1 MVRENEAAWKAQYF IKVVELFDEFPKCF IVGADNVGSKOMONIRTSLRGLAVVLMGENTM 60
Query: 61 MREAIRGHLENNPQLEKLLPHIKGNVGFVFTKGDLAEVRDELLESKVRAPARPGAIAPLH 120
MREAIRGHLENNPQLEKLLPHIKGNVGFVFTKGDLAEVRDELLESKVRAPARPGAIAPLH
Subject: 61 MREAIRGHLENNPQLEKLLPHIKGNVGFVFTKGDLAEVRDELLESKVRAPARPGAIAPLH 120
Query: 121 VIIPAQNTGLGPERTSFFQALSIPTKISKGTIEI INDVPILKPGDEKVGASEATLLNMLNI 180
VIIPAQNTGLGPERTSFFQALSIPTKISKGTIEI INDVPILKPGDEKVGASEATLLNMLNI
Subject: 121 VIIPAQNTGLGPERTSFFQALSIPTKISKGTIEI INDVPILKPGDEKVGASEATLLNMLNI 180
Query: 181 SPFSYGLIVEQVYDSGSIFSPEILDIKPEDLRAKFQQGVANLAAVCLSVGYPTIASAPHS 240
SPFSYGLIV+QVYDSGSIFSPEILDIKPEDLRAKFQQGVANLAAVCLSVGYPTIASAPHS
Subject: 181 SPFSYGLIVNQVYDSGSIFSPEILDIKPEDLRAKFQQGVANLAAVCLSVGYPTIASAPHS 240
Query: 241 IANGFENLLAIAATTEVEFKEATTIKEYIKD 271
IANGFENLLAIAATTEVEFKEATTIKEYIKD
Subject: 241 IANGFENLLAIAATTEVEFKEATTIKEYIKD 271

Gene 3-Figure 3: Results of a pblast of Genscan’s predicted gene 2 peptide sequence against D. melanogaster.

The predicted peptide sequence from Nscan was homologous to RpLPO from D. melanogaster. Since both the
nblast and pblast for Nscan’s predicted gene 2 matched up with RpLPO I expected to find a homologous gene to
RpLPO in my fosmid. I decided to run a nblast 2 of the mRNA sequence from RpLPO against my fosmid to see
where in my fosmid the homologous sequence was. The results are below in the figure labeled “Gene 3-Figure 4.”

Score = 115 bits (62), Expect = le-27
Identities = 85/96 (88%), Gaps = 2/%6 (2%)
Strand=Plus/Plus

Query 1 GGT-ATCTTATTCGCCATCGARAGCGGTCACACTGGGTGCCGCCGCCAACTTCACTCTTTC 59

e e e e reeer roreererrrr e rrr rerrrrrrrr rrrrrn
Sbjct 4204 GGTRATTTTA-TCGCTATCGATGTGGTCACACTTGCTTCCGGCGCCRACTTCCCTCTTTC 4262

Query 60 CGTTCTGTGAGCGRARACCGRRRAGTCTGTGCTTTG 95

FEEErrrrrrrr et e el
Sbjct 4263 CGTTCTGTGAGCGARARACCGARRRAGTCTGTGCTTTG 4298

Score = 161 bits (87), Expect = le-41
Identities = 93/96 (96%), Gaps = 0/96 (0%)
Strand=Plus/Plus

Query 95 GTTCTTRARATTCACCCGACGAGTCCCTAATACACRATTARAATGGTTAGGGAGRACRAGG 154

L e et ter rrrr e rrrrrrrrrrrrnl
Sbjct 4409 GTTCTTRRATTCACCCGACGAGTCCCTAATACRARRATCRARAATGGTTAGGGAGRRACRAGG 4468

Query 155 CAGCGTGGAAGGCTCAGTACTTCATCRAAGGTTGTGG 190

LR rrrrrrrrerrrrrrrrrrrrrrr el
Sbjct 446S% CAGCATGGRAGGCTCAGTACTTCATCRAGGTTGTGG 4504



Score = 1700 baits (920), Expect = 0.0
Identities = 1023/1074 (S55%), Gaps = 2/1074 (0%)
Strand=Plus/Plus

Query 189S GGAACTGTTCGATGAGTTCCCARAGTGCTTCATCGTGGGCGCCGACRACGTGGGCTCCRR 248

teeeeeeerrereeerrrrrr rerrrrrrrrerrrrrrrrrrrrrrrrrr rrrrrnd
Sbjct 4578 GGRACTGTTCGATGAGTTCCCCAAGTGCTTCATCGTGGGCGCCGACAACGTTGGCTCCRA 4637

Query 2495 GCAGATGCAGAACATCCGTACCAGCCTGCGTGGACTGGCCGTCGTGCTTATGGGCRAAGRAR 308

ceeeeeeerrrrererrrrrrrrrrrrrrrrrrrrrrrrrrrrr e
Sbjct 4638 GCAGATGCAGAACATCCGTACCAGCCTGCGTGGACTGGCCGTCGTGCTTATGGGCAAGRE 4697

Query 308 CACCATGATGCGCAAGGCCATCCGCGGTCATCTGGAGARACRACCCGCAGCTGGAGRAAGCT 368

teeeererrrrereeerrrrrrrrrrrrererrrrrrrrrrrrrrrrr e
Sbjct 4698 CACCATGATGCGCAAGGCCATCCGCGGTCATCTGGAGRACRACCCGCAGCTGGAGRAGCT 4757

Query 369 GCTACCCCACATCAAGGGCRACGTGGGATTCGTGTTCACCRAAGGGCGATCTCGCCGAGGT 428

trrreeeeeerrrerrroeerrrrer reerr rrrrrrrrrrrrrrrr e
Sbjct 4758 GCTGCCCCACATCAAGGGTAACGTGGGCTTCGTTTTCACCAAGGGCGATCTCGCCGAGGT 4817

Query 4295 GCGCGACRAGCTGCTGGAGTCCAAGGTGCGCGCCCCCGCCCGTCCCGGCGCTATTGCCCC 488

Frrrrreeeerr o reeeeeerrrrrrrerrrrrrrrrrrrrrrrrr e
Sbjct 4818 GCGTGACAAGCTGTTGGAGTCCAAGGTGCGCGCCCCCGCCCGTCCCGGCGCTATTGCCCC 4877

Query 489S TCTGCACGTCATCATCCCGGCGCAGRAACACCGGCTTGGGACCCGAGRAAGACCAGTTTCTT 548

creeeereeeerrrerrreer rerrrrerrrrrrrrrrrerrrrrr e
Sbjct 4878 TCTGCACGTCATCATCCCGGCCCAGAACACCGGCTTGGGACCCGAGAAGACCAGTTTCTT 4537

Query 5495 CCAGGCCCTGTCCATCCCGACCARRATTTCCRAAGGGAACRATTGARATCATCAACGATGT 608

crreeereeeerrrerrreerrrr o rerrrrrrrrrrrrrrrrrrrr e
Sbjct 4938 CCAGGCCCTGTCCATCCCGACCAAGATTTCCAAGGGAACAATTGAAATCATCARACGATGT 4597

Query 60S GCCCATCCTGRAGCCTGGCGACRAGGTCGGCGCCTCCGAGGCGACACTGCTCRAACATGTT 668

trrerrreeeerrrr reeeerrrrrrreeerrrrrrreeer rr rrrrrrrrrrrrnd
Sbjct 4998 GCCCATCCTGRAGCCCGGCGACRAGGTCGGCGCCTCCGAGGCRACGCTGCTCRACATGTT S057

Query 6695 GRACATCTCGCCCTTCTCGTACGGTCTGATTGTCRAACCAGGTCTACGACTCCGGCTCGAT 728

treeeereeeerrrrrreeeerrrroreer reer rererr rrrrrrrrrrrrrrrn
Sbict 5058 GRACATCTCGCCCTTCTCGTACGGTTTGATCGTCAGCCAGGTGTACGACTCCGGCTCGAT 5117

Gene 3-Figure 4: Results from a nblast 2 of the mRNA sequence from CG7133 against my fosmid. The 3 exons from RpLPO have
homologous regions in the fosmid.

I ran my entire masked fosmid through sixpack to get all the reading frames. This gene was a lot trickier to match
up to my fosmid then the other 2 genes. Nscan predicted only 2 exons though there are 3 in RpLPO. I decided to use
the data from Gene 3-Figure 4 to find the exon/intron borders. When I used the first exon from RpLPO to find the
first starting codon in my gene 3 and then used the second and third exons to find the other 2 exons I got a peptide
sequence that was much shorter then the one for RpLPO. I then looked at where translation starts in RpLPO by
running its mRNA through sixpack and looking for the first start codon. Translation starts at the bp 135 in the
middle of exon 2. The first exon is non-coding in D. melanogaster, but when I looked at the homologous sequence
for exon 1 in my fosmid I got a start codon where there was not one in D. melanogaster. When I compared exon 1
of RpLP0 with its homologous region in my fosmid I found that there was a mutation at bp 4224 in my fosmid.
There is an “A” at the homologous position in D. melanogaster and a “T” in the fosmid. This mutation causes a
premature stop codon. I have highlighted the mutation below in figure Gene 3-Figure 5 for clarity.

Score = 115 bits (62), Expect = le-27
Identities = 85/96 (88%), Gaps = 2/96 (2%)
Strand=Plus/Plus

Query 1 GGT-ATCTTATTCGCCATCGAAGCGGTCACACTGGGTGCCGCCGCCAACTTCACTCTTTC 59

PO b rer eeve reeetr reerreerr o e bererrrerr otk
Sbjct 4204 GGTAATTTTA-TCGCTATCGATGTGGTCACACTTGCTTCCGGCGCCAACTTCCCTCTTTC 4262

Query 60 CGTTCTGTGAGCGARAACCGAARAGTCTGTGCTTTG 95

Frrrrrerrerrrrrrerrrrrrerrr et
Sbjct 4263 CGTTCTGTGAGCGARRACCGAARRAGTCTGTGCTTTG 4298



Gene 3-Figure 5: Exon 1 from RpLPO and its homologous region in the fosmid. The highlighted section shows the mutation from “A” in
RpLPO to “T” in the fosmid. This causes a premature start codon.

I thought that maybe this gene is a pseudogene then. I ran the mRNA of RpLP0 against the entire genome of D.
erecta to see if the gene is present any where else in D. erecta, but I did not have any hits. I then read about the
function of the RpLPO gene and found that it is involved in translation, DNA repair, translational elongation, and
ribosome biogenesis. The gene serves an important function. I concluded that a functional, real ortholog of RpLP0
has to exist in D. erecta based on the idea that the gene has an important function, is not found anywhere else in the
genome, and that the transcript and peptide sequence of the predicted gene 2 from Nscan matches so closely to
RpLPO. I decided to just use the coding sequence for the RpLPO protein and find where it was homologous in my
fosmid. I found the start codon in my fosmid to start at bp 4450 and for the exon to end at bp 4503 by looking at the
homologous region of the end of exon 2 in RpLP0 and looking for a “GT” where 95% of introns start. I found the
exon borders for exon 2 of gene 3 on the fosmid to be at 4579-5475 bp. I had to look at the region in the fosmid
homologous to the start and end of exon 3 in RpLPO. In order to find the start of the exon I looked for an “AG”
where 95% of introns end. I looked for the first stop codon in the reading frame to find the end of the third exon. I
then ran gene 3 with its coordinates for the 2 exon through Gene checker which verified the gene. I ran a pblast 2 of
the peptide sequence from Gene checker for gene 3 against the peptide sequence for RpLPO. The results are shown
below in the figure labeled “Gene 3-Figure 6.

name=RpLP0-PA; parent=FBgn0000100, FBtr0078481; dbxref=FlyBase:FBpp0078134, FlyBase_Annotation_IDs:CG7490-PA,
GB_protein:AAF51807.1, REFSEQ:NP_524211, GB_protein:AAF51807; MD5=86e1796e988a2ee9e406941fb4905ecb; length=317;

release=r5.17; species=Dmel;
Length =317

HSP #=1 Score = 550.821 bits (1418) , Expect = 3.80774e-157
Identities =270 /271 (99.6%) , Positives =271 /271 (100%)

Subject FASTA

Query: 1 MVRENEAAWKAQYF IKVVELFDEFPKCF IVGADNVGSKOMONIRTSLRGLAVVLMGENTM 60
MVRENEAAWKAQYF IKVVELFDEFPKCF IVGADNVGSKOMONIRTSLRGLAVVLMGENTM
Subject: 1 MVRENEAAWKAQYF IKVVELFDEFPKCF IVGADNVGSKOMONIRTSLRGLAVVLMGENTM 60
Query: 61 MREAIRGHLENNPQLEKLLPHIKGNVGFVFTKGDLAEVRDELLESKVRAPARPGAIAPLH 120
MREAIRGHLENNPQLEKLLPHIKGNVGFVFTKGDLAEVRDELLESKVRAPARPGAIAPLH
Subject: 61 MREAIRGHLENNPQLEKLLPHIKGNVGFVFTKGDLAEVRDELLESKVRAPARPGAIAPLH 120
Query: 121 VIIPAQNTGLGPERTSFFQALSIPTKISKGTIEI INDVPILKPGDEKVGASEATLLNMLNI 180
VIIPAQNTGLGPERTSFFQALSIPTKISKGTIEI INDVPILKPGDEKVGASEATLLNMLNI
Subject: 121 VIIPAQNTGLGPERTSFFQALSIPTKISKGTIEI INDVPILKPGDEKVGASEATLLNMLNI 180
Query: 181 SPFSYGLIVEQVYDSGSIFSPEILDIKPEDLRAKFQQGVANLAAVCLSVGYPTIASAPHS 240
SPFSYGLIV+QVYDSGSIFSPEILDIKPEDLRAKFQQGVANLAAVCLSVGYPTIASAPHS
Subject: 181 SPFSYGLIVNQVYDSGSIFSPEILDIKPEDLRAKFQQGVANLAAVCLSVGYPTIASAPHS 240
Query: 241 IANGFENLLAIAATTEVEFKEATTIKEYIKD 271
IANGFENLLAIAATTEVEFKEATTIKEYIKD
Subject: 241 IANGFENLLAIAATTEVEFKEATTIKEYIKD 271

Gene 3-Figure 6: Results from a pblast 2 of the peptide sequence from Gene checker for gene 1 against the peptide sequence for CG7133.

The protein sequence is incredibly well conserved as shown by the 99.6% for identities, 100% for positives, and
that the peptide sequence for both RpLP0 and gene 3 in the fosmid are both 271 a.a in length. This data supports the
claim even more that his gene is a real gene.

Pseudogene 1is homologous to Sfp79B in D. melanogaster. 1 based my conclusion that this gene is a
pseudogene after analyzing it in several ways. First I noticed that neither Nscan nor Genscan provided a predicted
gene that was an ortholog to Sfp79B which made me first think that it may be a pseudogene. I looked at the
function of Sfp79B in D. melanogaster. The function is unknown though the protein stands for the seminal fluid



protein 79 so I could not base much of my conclusion on the importance of the gene. Next, I ran a nblast 2 of the
mRNA of Sfp79B against my fosmid. I did not get a result until I checked the “More dissimilar sequences” option.
The results are shown below in the figure labeled “Pseudogene 1-Figure 1.”

>1cl| 9429 Dere3_dna range=fosmidl7:1-50000 5'pad=0 3'pad=0 strand=+ repeatMasking=none
Length=50000

Score = 84.2 bits (92), Expect = 3e-15
Identities = 103/142 (72%), Gaps = 19/142 (13%)
Strand=Plus/Plus

Query 1 AACTCTTCTCGTTCAGRAATGAAGCTCCTTTCAGCCGCATTGGTCCTGCTCATGTCATCGG 60

el Forreeeerrreeeeer e rrr reerererr e o
Sbjct 8679 AACTCTATGCTTTCAGRAATARAGCTCCGTCCAGTCGCTTTGGTCCTGATCATGTCCTTGG 8738

Query 61 CCTTGGCCATGGCCCAGAAGRAATACGAACACGAATGARRACAA-CATCGTTATTGGARRA 119

e e rerrnl Il Ferrr te o rrrrrrrrrrrrl
Sbjct 8739 CCTCGGCCTTGGCCC-—————— TA-—————————— GRARAGRAGCGTCGTTATTGGARAC 8780

Query 120 GTTTAARATARATACATACATRE 141

Feer e rerreeer i
Sbjct 8781 GTTTGAAATCAATACATAAATA 8802

Pseudogene 1-Figure 1: Results from a nblast 2 of the mRNA of Sfp79B against the fosmid.

I used the results from Pseudogene 1-Figure 1to find the exon borders of the ortholog on the fosmid to be from
8685-8696bp. The first highlighted region in Pseudogene 1-Figure 1 shows a mutation in the fosmid that causes a
premature start codon. The premature stop codon causes a frame shift which causes a premature stop codon as
highlighted in the fosmid strand. The second highlighted part on the Sfp79B sequence is where the start codon is in
the gene. This mutation that causes a premature start and stop codon means that the protein is only 4 a.a. in length.
This is way too short to be a real gene. I also nblasted the mRNA for Sfp79B against the whole D. erecta genome to
see if there is a functional copy of the gene in D. erecta, but I got no hits. This forced me to the conclusion that the
ortholog for Sfp79B in the fosmid is a pseudogene and that the function of Sfp79B is not important in D. erecta.

Pseudogene 2 is homologous to msopa in D. melanogaster. Just like with Sfp79B, there were no Genscan
or Nscan predicted genes for an ortholog to msopa in the fosmid so that made me first think that it may be a
pseudogene. I looked at the function of msopa in D. melanogaster and the molecular function is unknown though
biologically it serves as a defense response. Once again, I could not really decide whether the ortholog in the
fosmid was a pseudogene based on the importance of msopa. I ran a nblast 2 of the mRNA from msopa against the
fosmid, but I did not get a result until I checked the “More dissimilar sequences” option. This made me further
believe that the ortholog was a pseudogene. The results for the nblast 2 are below in the figure labeled “Pseudogene

2-Figure 1.”
>1cl|23297 Dere3_dna range=fosmidl7:1-50000 5'pad=0 3'pad=0 strand=+ repeatMasking=none
Length=50000

Score = 152 bits (168), Expect = 2e-35

Identities = 115/135 (85%), Gaps = 3/135 (2%)

Strand=Plus/Plus
Query 16 CATACTCGCCATGRAACTTCATACAGATCGCCGTGCTGTTCGTCCTGGTCGCAGTGGCCTT 75

feeereeeeerrreeerr reererreeer rerrr o reerr rr ot rrrrrr
Sbjct 11742 CATAATCGCCATGAACTTCCTACAGATCGCCTTGCTGGTGGTCCTAGTGGCAGTGGCCTT 11801

Query 76 GGCCAGACCACAGGARAGAT---CCGGCRRATCTGCCAGCTCCAGAGgcagcagecagecace 132

cacc
Feerrrr rerrrrr teerrreeereeerrrerrrr reerr ot
Sbjct 11802 GGCCAGAGCACAGGATGATCCACCGACAGATCTGCCAGCTCCAGACGCAACAAAACCACC 11861

Query 133 accagcagcagcagc
Frrrrrrrrrrtrl
Sbjct 11862 AGCAGCAGCAGCAGC 11876

Pseudogene 2-Figure 1: Results of a nblast 2 of the mRNA from msopa against the fosmid.



I ran my fosmid through sixpack and used the results of the nblast 2 to find where the start codon was for the
ortholog of msopa in the fosmid. The start codon was at bp 11752 and the stop codon was at bp 11944. I ran a
pblast 2 of the peptide sequence for msopa against the peptide sequence for the ortholog in the fosmid and only had
the first 24 amino acids with any kind of similarity. Also, the length of the peptide sequence for msopa is 83 a.a.
and the length of the peptide sequence in the ortholog is only 63 a.a. Both of these results just provided more
evidence that the otholog is a pseudogene. I decided to run a clustal2w of the coding sequence for the translation of
msopa against the coding sequence for the translation of the ortholog. The results are shown below in the figure
labeled, “Pseudogene 2-Figure 2.”

FBtr0078482 ATGAACTTCATACAGATCGCCGIGCTIGTICGTICCTGGTICGCAGTGGCCTIT
Dere3_dna ATGAACTTCCTACAGATCGCCTTGCTGGTIGGTCCTAGTGGCAGTGGCCTIT
Kkkkhkhhhkhk KhkAkhhhAAhhE Khkhkhh kK Khkhkhk Kk KAkAkhkAkhhhAH

FBtr0078482 GGCCAGACCACAGGAAGATCC---GGCARATCTGCCAGCTCCAGAGGCAGCAGCAGCACC
Dere3_dna GGCCAGAGCACAGGATGATCCACCGACAGATCTGCCAGCTCCAGACGCAACARRACCACC
Akkkhhd RhkRAEd kEkhhk K kk RkkAkRRRARRRARRRE KRk *k  * kkk¥
FBtr0078482 ACCAGCAGCAGCAGCAGCACCACCAGCAGCAGCAGCAGC----- ACCRCCAGCACCACCR
Dere3_dna AGCAGCAGCAGCAGCTGGTGCTCCAGCTGGTGTICCCGGGTARAAATARCCARRATGTCAR
* FEEkEEREE A EEI AR * * kEkkEkE * * * * * * ok ok x * * *
FBtr0078482 GCACCACCAGCTGCAGCACCT---CAR
Dere3_dna TCACAAC--GTTGTIGACCATTIGGATAR
EE T T * * * %

Pseudogene 2-Figure 2: Results of clustal2w for the coding sequence for the translation of msopa against the coding sequence for the
translation of the ortholog.

There seem to be a lot of mutations in the 2 sequences. The highlighted sequences show where a “C” in msopa is
mutated to a “T” in the ortholog causing a nonsense mutation. This is the reason that the protein coded for by the
ortholo is 20 a.a. shorter. I concluded that the ortholo for msopa in the fosmid is a pseudogene because the
sequences for the transcripts are only somewhat similar for the first 135 or so base pairs, the peptide sequences are
only somewhat similar for the first 24 a.a., the ortholog codes for a protein that is 20 a.a. shorter than the msopa
protein, and the ortholog codes for a protein that is too short to be a real functioning protein.

A chart has also been added that shows all the exon borders for the 3 real genes.

Gene BP of exon 1 BP of exon 2
Genel 1274-288

Gene2 3823-3443

Gene3 4450-4503 4579-5475

Genes-Figure-1: exon borders for the 3 genes in the fosmid

Clustal Analysis:



I took the peptide sequence from gene 2 of my fosmid and compared it to orthologs found in D.
melanogaster, D. yakuba, and D. ananassae using clustal2w. The figure below labeled, “Clustal-Figure-1,” shows
the results.

FBpp0131733 MGKDYYKILGIERNASSEEVKKGYRRMALRYHPDKNDHPQAEEHFREVVAAFEVLSDKEK 60
FBpp0078137 MGKDYYKILGIERNASSEDVKKGYRRMALRYHPDKNDHPQAEEQFREVVAAFEVLFDKEK 60
FBpp0268002 MGKDYYKILGIERNASSEDVKKGYRRMALRYHPDKNDHPQAEEQFREVVAAFEVLSDKEK 60
FBpp0126682 MGKDYYKILGIERNATNEEVKKGYRRMALRYHPDKNDHPQAEEQFKEVVAAFEVLSNKEK 60

Thkkkkkkkhhhhdhdhdk:s Fokkkkkkdddddddddddddkkkdkkokokkkdddddd k%%

FBpp0131733 RETYDKYGEEGLRCDDEP--ATFAQPTSDMLPFMCAVGGTVLFAFARYKTFQFFNRKKE- 117
FBpp0078137 REIYDQHGEEGLKCDDEPA-ATFAQPTPDMLPFMCAVGGTVLFAFARYKTFQFFNRKKE- 118
FBpp0268002 REIYDQYGEDGLKCDDEP--ATFAQPTSDMIPFMCAVGGTVLFAFARYKTFQFFNRKKK- 117
FBpp0126682 REIYDQFGEEGLRCEDGPDPATFAQPTSDMVPFMCAVGGTVLFAFARYKTFQFFTRKKEP 120

*k kky kkaokkakak X Thkkkkkdk Ik kkkkkkkkkkhkkkkhkkdhkkkkk kkk.

FBpp0131733 ATDGDGSSSD 127

FBpp0078137 ATHGDGSSSD 128

FBpp0268002 ASDNDGSSSD 127

FBpp0126682 ASNTDGSSSD 130
T TTTTT"

Clustal-Figure-1: Results from a clustal2w comparing the protein sequences from gene 2 of the fosmid(first sequence) and the ortholog
protein sequences from D. melanogaster(second sequence), D. yakuba(third sequence), and D. ananassae(fourth sequence).

This protein is very well conserved in all 4 species. Except for a few mutated amino acids in each sequence
they are all almost identical. Since the protein is so well conserved that means that the function must be very crucial
for survival. This gene functions in unfolded protein binding and heat shock protein binding. I then got the first 1k
of bp upstream from the start codon for gene 2 and 3 of its orthologs in D. melanogaster, D. yakuba, and D.
ananassae and ran them through a clustal2w. The results are below in the figure labeled, “Clustal-Figure-2.”
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GAGATCGCCCTTGGTGARAACGAAGCCCACGTTACCCTTGAT--GTGGGGCAGCAGCTIC
GAGATCGCCCTTGGTGAACACGAAGCCCACGTTACCCTTGAT--GTIGGGGCAGTAGCTIC
——————————— TGGTGAACACGAATCCCACGTTGCCCTTIGAT--GTIGGGGTAGCAGCTIC
GARRAGAGGGTAAGTTGGCGCCGGARATAGCGATGCGGARRATATGTGARATATCGATATT

* k% *x X *x * * * % * ok x * *

TCCAGCTGCGGGTTIGTITCTCCAGATGACCGCGGATGGCCTTGCGCATCATGGTIGITICTIG
TCCAGCTGCGGGTTIGTITCTCCAGATGACCGCGGATGGCCTTGCGCATCATGGIGTIICTIIG
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CCCATAAGCACGACGGCARA-GTCC-ACGCAGGCTGGTACGGATGTTICTGCATCIGCTIGE
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CCAGGTTATARRARRRRTARTGTCTTGGGCAGACGAGCCTGAACATTARATATGATTICIG

* % * * * kEkx *hkEkE * * * * ** * % * *

AGCCRACGTTGTICGGCGCCCACGATGAR-GCACTTGGGGAACTCATCGRARCAGTTCCIGG
AGCCAACGTTGTCGGCGCCCACGATGAA-GCACTTTGGGAACTCATCGAACAGTTCCIGG
AGCCCACGTTIGTICGGCGCCCACGATGAA-GCACTTTGGGAACTCATCGARACAGTTCCIGG

AGRRA R A A TGTCTGTCATCARRATTGATIGTTATTTTGACGCTTATTIGT-CATARACTGG
* % * % * % % % *kE K *% % Ak kE k k% EETTS

AGGAGGAATTAGCGAGGATTAGTTAAGAGCATAAGCCAGG-GGCGAGCTAGTIG-AGGGECG
AGGACGGATTAGCGAGGATTAGTTGGAAGCATATGCCAGG-GGCGAGGCAGGGGAGAGLE
AGGAGGGATCAGTTAA---CAGCATAAGCCAGGCGCCAGCTAGTGAGCGARTTCTATARG
CIC-GARATTAGARACCAATGATGCCAGACAGGCGTGAATCAGCGATGCTATARATTTAG

**k k% * * % * * * *% *

GITCTATACTTACCACAACCTTGATGAAGTACTGAGCCTTCCATGCTGCCTTGTITICTCCC
GITCTATACTTACCACAACCTTGATGAAGTACTGAGCCTTCCATGCTGCCTTGTITICTICCC
GITCTATACTTACCACAACCTTGATGAAGTACTGAGCCTTCCACGCTGCCTTIGTITICTICCC
AGATGATACTTTICGA----- TGAACGAGTATTTTTICTGCCARATGGGCAATATITIICG

F*kkkkx * * k¥ *kkk * * * * * % * *% * %
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341
367
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TAACCATTTIGATTITT-GTATTAGGGACTCGTCGGGTGAATTTARGAACTGCGGAAGRTG
TAACCATTTTGATCGT-GTATTAGGGACTCGTCGGATGAATTTARGAACTGCARRAGACG
TAACCATTTTAATTIGT-GTATTAGGGACTCGTCGGGTGAATTTARAGARCTGCGARAGGCG
ATACCAATAGTATAACCAGACTARGAATGTARAGAATGTTTARATARATTTICTIGTIIGIA

TRk * * % * k% * X * * % * * *x X

TGATCTCGATTAGTCGGTACTGGGCCAGCGCCATGCAACAGTTATTCACCCARRRRAGCT
TCATCTCAATTAGTCAGCACTTGGCCRAACACCATTCAACAGTTATTGGACCGARRATCCT
TGATARCGATTAGTICTTIGCTGGACCACCGCCGTGGRAACAGTTATGTACCCGARRATGCT
ATTTATTCTTAATTACTTITTITGTACCAAGATTCCAATTTTACTITCCATGCGATACTACT

* * * * * * ok x L * * * * %

CGGGATGCAACATCTTTTICGCTCTITTAATAATACTTACCARAGCACAGACT-TTTICGET
CGGGATGCAACAATTTTTCGGGCTITTAGCATTACTTACCARAGCACAGACT-TTTCGET
CGGGATGCAACATTATTCCGAACTTTTAGCAACACTTACCARAGCACAGACT-TTTICGET
TTCACCCGAATTGAAGCGCTCTCCGTTCGGTTGAGTGATAGGTGCACAGATTATTITTIGAA

* % * * * % * * * FhEkEEIE * kEkx *

TTTCGCTCACAGARCGGARRAGAGGGAAGTTGGCGCCGGRAGCARGTGTGACCACATCGAT
TTTCGCTCACAGARCGGARRGAGGGRAAGTTGGCGGCGGRAAGCCAGTGTGACCGCATCGAT
TTTCGCTCACAGARCGGARRAGAGTGAAGTTGGCGGCGGCACCCAGTGTGACCGCTTCGAT

GITCARATCCTTTTITIGTACAAGGARACTTITAAGTACTTAATCGAGCA-GTCTGARTTTAT
e * * % kk % k¥ * * % k¥ * % * %

AGCGATARRATTACCATATGGTCTARRRRRARATACCAATTTCGARRAGCGACATTAATAT
TACGATARRAATTACCGCATGGTCTARRARAA—-ATACCAATTCCGATARAAGARATTATTAT
GGCGAATARGATACCGCACGGTCTGARARR-ATACCARRACCGGTARGCGATATGAATAT
TTCTTTAGRARAATTC---ARAGTTTGACACAACTACTATTCGTTTITATATTGCATTARRAC

* * * * * **x * * % *hkkx X * **x X *

TTT--ATCTTTGAARATATATAATTCCTTARRRRATACATGARRRARRATARTTTARCARAT
TTT--TICTTTGAAATATATAATTCCTTIGTGARATACTTGARRRRRAAAAC————————~
TTTCTATTTITCGARATGTIGTAATTCCTTTTARAGTACTCARRARRAAGATAGATITA-———-
RRR-—————- CAARACTARRATATTTTTCTACARATTTARATATAGARACARATARAC——-

*x X *k kk * *kx * * * % * *

S TTATTAATARATGCCARATGGGAGCTTARCAGTGCAGCTACACAGCTGCTGCEC
-ATGAATTATTAATTAATG-----—- GAAGCCTAA-AGTGCC-TTACA--—-—-—————-
-ACAGATCATTAATTACTA------- ATAGGCTAATAGTIGCTCCTATACAGCTGCTACGA
-GTARATCTGCATTGAACATAR-——-ATATATTTATTTTATTTATTICATAATCTGIGIGA

* % * * * * L * * *
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4886
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592
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579
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638
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723
759
693
713

783
797
745
768



FBgn0105459 TAGACAGAATTTCTTCTGTTAAC--GTGTTAACAGTATTCTGGAGGTAGGGTCACACTTG £41
FBgn0240193 ——————m- ATTACTTCTGTTAATA-GTGTTAACAGTATTTTGAAGGTAGGGTTACTCITG 848
EMBOSS_001 TCGTCAGAATCTCTTCTGTTAACTAACAGTGCTTCTGGTGGTAAGGTAGGGTCACTCTGG £05
FBgn0100484 TATTT---TTGGGTTTTAATARATTATTTAAAAAAAAGCARTTGTTTCAAATGGTTCCAT £25
* *x * * ko * * *
FBgn0105459 T-ACTGGCGGGCAATAATTTATCGATTGGGATGTTAGTTCT-GTTTATTTGCTARATTTC £99
FBgn0240193 TTACTGGCGGGCAATAATTTATCGATTATC-TGTTAGTTTCAGTTTATTTGTTATATIGT 907
EMBOSS_001 CCACTGGCGGCCGATAATTTATCGATTGAC—————————= TGTTTATTTGTAATAATGT £54
FBgn0100484 CCRATGGCGCTGTCGTCTTTACTGGTCCTTATCGATGCATCGATAACTTCATAACTTICT £85
* kEkkk ¥ *kk Kk * * * * % * *
FBgn0105459 TTC--ATTGGCGAATCAAGTTACCARAATATAC-——————=m==- ACARGCACCAACAAG 945
FBgn0240193 TTTCAATCAGCGAATTGAACTACCGAAATAT ———mmmmmmmmmmmmmm e CACCRAAG 945
EMBOSS_001 TTTARATCAGCGAATCGAATCAGCAATATATACTCGCATTACCACATAAGCACCAACRAG 914
FBgn0100484 CTGGAAATCAAAACACAAGTTGARATAAGATTCT——————mmmm=mmm GCAATAAATAAR 931
* * * * * k% * * %
FBgn0105459 TTAATGCGCTGCCTCACATACTATAG ——=mmmmmmmmmmm e ca 973
FBgn0240193 TTGAGGCGCTGCCTCACATAGCATAC === mmmmmmmmm e ca 973
EMBOSS_001 TCGAGACGCTGCCTCACATTCCATACACGGCGCARCACCGCTAGACGACCATCTCAGCCA 974
FBgn0100484 TTATTGTACCTGAGCACCCGATTAAGAGARAAGGAA~———mmmmmmmmmmmmmm e CA 969
* * * k% * * %

FBgn0105459 GAAC---AAGGAG-AATCCCATTTCACCACA 1000

FBgn0240193 GAAC---ARGGAG-AATCCCATTTAACCACA 1000

EMBOSS_001 GAAC---ARGGAG-ARTACCATTTCACCACA 1001

FBgn0100484 ARGCGTTAGGGAGTAACAGTCGTTTATCACC 1000

* * * kkkk k% *k Kk kkk

Clustal-Figure-2: Results from a clustal2w of the first 1k of bp upstream from the start codon for gene 2(top sequence) and 3 of its orthologs
in D. melanogaster(third sequence), D. yakuba(second sequence), and D. ananassae(fourth sequence).

I found the TATA box which is highlighted in the figure. Though there are deletions in the other sequences, if you
look 1 bp upstream, there is a “T” which still makes the TATA box functional. I could not find the initiators or any
DEP’s.

Repeats:

The fosmid was checked for repeats using RepeatMasker in order to eliminate any repetitious elements
before the fosmid was checked for gene features. RepeatMasker generated 2 tables. The first table below labeled,
“Repeats-Figure-1,” shows the total amount of each kind of repeat in the fosmid. The second table below labeled,
“Repeats-Figure-2,” shows the base pair location of every repeat found in the fosmid.



number of

length

percentage

elements* occupied of sequence
Retroelements 0 0 bp 0.00 %
SINEs: 0 0 bp 0.00 %
Penelope 0 0 bp 0.00 %
LINEs: 0 0 bp 0.00 %
CRE/SLACS 0 0 bp 0.00 %
L2/CR1/Rex 0 0 bp 0.00 %
R1/LOA/Jockey 0 0 bp 0.00 %
R2/R4/NeSL 0 0 bp 0.00 3
RTE/Bov-B 0 0 bp 0.00 %
L1/CIN4 0 0 bp 0.00 %
LTR elements: 0 0 bp 0.00 %
BEL/Pao 0 0 bp 0.00 %
Tyl/Copia 0 0 bp 0.00 %
Gypsy/DIRS1 0 0 bp 0.00 %
Retroviral 0 0 bp 0.00 %
DNA transposons 10 1402 bp 2.80 %
hobo-Activator 0 0 bp 0.00 %
Tcl-ISé30-Pogo 0 0 bp 0.00 %
En-Spm 0 0 bp 0.00 %
MuDR-IS905 0 0 bp 0.00 %
PiggyBac 0 0 bp 0.00 %
Tourist/Harbinger 0 0 bp 0.00 %
Other (Mirage, 3 692 bp 1.38 %
P-element, Transib)
Rolling-circles 0 0 bp 0.00 %
Unclassified: 0 0 bp 0.00 %
Total interspersed repeats: 1402 bp 2.80 %
Small RNA: 0 0 bp 0.00 %
Satellites: 0 0 bp 0.00 %
Simple repeats: 4 212 bp 0.42 %
Low complexity: 5 302 bp 0.60 %

bases masked:

Repeats-Figure-1: total amount of each kind of repeat in the fosmid

191é bp ( 3.83

%)



-position in query- -position in repeat--

2 2 2 query C matching repeat (left) end begin 1linkage

+ score div. del. ins sequence begin end (left) + repeat class/family begin end (left) id/graphic
+ 293 19.9 0.0 7.2 Dere3 dna 1572 1690 (48310) C PROTOP A DNA/P (296) 809 699 1x*
+ 769 11.1 4.4 0.0 Dere3 dna 1662 1796 (48204) C PROTOP DNA/P (452) 4028 3888 2 *
+ 1665 11.8 1.9 0.4 Dere3 dna 1789 2059 (47941) C PROTOP DNA/P (794) 3686 3412 2
+ 226 19.1 9.7 10.3 Dere3 dna 2055 2229 (47771) C PROTOP B DNA/P (282) 871 698 3 *
+ 495 7.3 0.0 0.0 Dere3 dna 2487 2554 (47446) + (TATG)n Simple repeat 3 70 (0) <
+# 22 75.4 0.0 0.0 Dere3 dna 3053 3109 (46891) + AT rich Low_complexity 1 57 (0) 5
+ 35 82.1 0.0 0.0 Dere3 dna 4083 4166 (45834) + AT rich Low_complexity 1 84 (0) 6
+ 26 57.7 0.0 0.0 Dere3 dna 6427 6452 (43548) + AT rich Low_complexity 1 26 (0) 7
+ 201 7.4 0.0 0.0 Dere3 dna 7107 7133 (42867) + (CATCG)n Simple repeat 1 27 (0) 8
+ 221 19.5 2.5 3.8 Dere3 dna 8851 8930 (41070) + (CTAA)n Simple repeat 2 80 (0) 9
+ 405 11.1 0.0 1.6 Dere3 dna 8952 9015 (40985) + Helitron-1 DYak DNA/Helitron 49 111 (10735) 10
+ 503 14.3 12.4 0.8 Dere3 dna 9018 9130 (40870) + DNAREP1 DM DNA/Helitron 469 594 (0) 11
+ 276 5.9 0.0 0.0 Dere3 dna 9162 9195 (40805) C PROTOP A DNA/P (564) 541 508 1 *
+ 1439 14.3 2.2 5.7 Dere3 dna 9194 9504 (40496) + DNAREP1 DM DNA/Helitron 293 593 (1) 12
+ 254 21.4 0.0 0.0 Dere3 dna 12181 12236 (37764) + DNAREP1 DM DNA/Helitron 539 594 (0) 13
+ 262 19.6 0.0 0.0 Dere3 dna 12522 12577 (37423) + DNAREP1 DM DNA/Helitron 539 594 (0) 14
+ 312 16.1 0.0 0.0 Dere3 dna 12849 12904 (37096) + DNAREP1 DM DNA/Helitron 539 594 (0) 15
+ 312 16.1 0.0 0.0 Dere3 dna 13176 13231 (36769) + DNAREP1 DM DNA/Helitron 539 594 (0) 16
+ 62 85.9 0.0 2.8 Dere3 dna 15606 15714 (34286) + AT rich Low_complexity 1 106 (0) 17
+ 225 10.8 0.0 0.0 Dere3 dna 17882 17918 (32082) + (CA)n Simple repeat 2 38 (0) 18
+ 26 53.9 0.0 0.0 Dere3 dna 44347 44372 (5628) + AT rich Low complexity 1 26 (0) 13

Repeats-Figure-2: shows the base pair location of every repeat found in the fosmid

Synteny:

This section discusses the synteny between the fosmid and the homologous region in D. melanogaster. 1
looked to see if all the genes in the fosmid were from the same region of the D. melanogaster genome. I also looked
for a similarity of repetitious elements. UCSC Genome Browser was used to get the area of D. erecta that the
fosmid came from and to get the homologous area of D. melanogaster in order to compare the location of the genes
and repetitious elements. Below in the figure labeled “Synteny-Figure-1" are the 2 areas from D. erecta and D.
melanogaster that were compared.
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Figure-1: 2 homologous areas from D. erecta(top) and D. melanogaster(bottom) from UCSC genome browser

The genes are generally from about the same region of the genome. D. melanogaster of course has the genes,
Sfp79B and msopa, which are not present in D. erecta because they are pseudogenes. The simple and low
complexity repeats seem to be the most conserved between the two genomes. D. erecta has a DNA repeat element



right after gene 1. This repeat seems to have caused the other 2 genes that come after gene 1 to shift to the right
making those 2 genes farther away from gene 1than the 2 homologous genes in D. melanogaster are from the first
homologous gene in D. melanogaster. D. melanogaster also has the long LTR(long terminal repeat elements) that
could be a transposon or retroposon.

Tools Used:

RepeatMasker- http://www.repeatmasker.org/

Extractseq- http://gander.wustl.edu/cgi-bin/emboss




Sixpack- http://gander.wustl.edu/cgi-bin/emboss

Flybase- http://flybase.org/

UCSC Genome Browser- http://genome.ucsc.edu/

Clustal2w- http://www.ebi.ac.uk/Tools/clustalw2/index.html

NCBI blast- http://blast.ncbi.nlm.nih.gov/Blast.cgi

References



