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BI0O451 (S) 2019/2020

Section A Total marks available: 40

Eswatini National Trust Commission has been doing a botanical survey of their national parks.
They have collected a number of plants and have requested your help in identifying them. You
have extracted the genomic DNA from one of the plants, in triplicate, (Sample 1} and sent each for
sequencing,

The data is back, and the laboratory assistant has handed you a USB key. You load the USB key
into your computer and see the following:

ENTC_Samplela.ahi
ENTC_Samplelb.abi
ENTC_Samplelc.abi

AQ1: Describe the steps you will take to to help identify the plant. In your answer, also include the
format of the data, the name(s) of the database(s) you would use and how you would select the

appropriate result. [10]

You have performed the steps as described in AQ1 for Sample 1 (3, b and c}. The laboratory
assistant has handed you the results {Annex 1). Carefully study the three documents in Annex 1.

AQ2: identify the scientific and common name of the plant collected by the team from ENTC. (3]

AQ3: Despite the DNA extraction occurring in triplicate, the results were different. What are the
most likely reasons for the different results observed? [4]

AQZ: Using the data in Annex 1. ldentify the following:

a} The size and type of molecule, [27
b) The full name of the GenBank Division. [1]
¢} The number and name of the proteins encoded by this section of DNA. [4]
d) The name and number of genes in this section of DNA. (4]
e) The coding sequence for one of the genes in this section of DNA (2]

You have sent the identifications of all the plants to ENTC. A botanist from ENTC has contacted
you and wants to do further analysis on the plant (Sample 1). She would like to carry out some
morphological (physical) analysis against the plant found in the national park and the plant data
your analysis identified.

AQS5: What piece(s) of information from Annex 1 will you need to provide to the botanist?
(5]
The ENTC botanist has contact you again, requesting your assistance in determining the structure

and function of one of the proteins.

AQS: Describe how you would use bioinformatics to determine the structure and function of this
protein, including which database(s) you would use. £5]
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Section B Total marks available: 30

BQ1: You are supervising an intern in your laboratory, Unfortunately he has got his results all mixed
up and has asked you for help. Based on the sequences below, identify the types of molecules these

sequences are from.

a) AGAAGTTCCAGATCATTCCAAGA (1]
b} AUCCCAGGGUUCACCAGAGCCAGGAGA [1}
c) LKAGTAKCLATVAPPACQUALEALOCCAGAPLAGNQQSS [1]
d} AGATCAGCCATGACTAG (1]
e} SPALVGUPPSCQURPALAGUCWNMU [1]
f} GGGCAUGGCUGAAACUACCAGUCAAGUAG [1]
BQ2: What causes a single strand of RNA to fold back on itself? [2]
BQ3: Describe three key differences between CDS and ORF in a nucleotide sequence, [3]
BQ4: Describe the difference between homology and similarity. [3]

BQ5: Describe when and why you would use the:

a) Smith-Waterman algorithm {3]
b) Needleman-Wunsch algorithms {31

BQ6: Assuming a scoring method: match = +2, mismatch = -3, and gap = -2, using the Needleman-
Wunsch algorithm:

a) Initialize the scoring matrix below. (2]
A C T G A T T C A

-

PIOHIEIOOIOI>

b) Calculate the score of the matrix and fill the traceback matrix. Use arrows to indicate how
vou determined the path forward. Use circles and arrows to determine your trace back. [5]
¢} Deduce the best alignment based cn the traceback matrix. [3]

END OF EXAMINATION
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GenBani

Home sapiens keratin 15 {KRT15), RefSeqGene on chromosome 17

NGB} Referepce Sequencer NG_012284,1
EAS1A  Graphics

Goto;

Locus NG_B12234 52274 bp CRA 1inear PRI 38-DEC-2013

DEFINITION Homo sapiens keratin 15 {KATiS), RefSeqGene en chrocosome 17.

ACCESSION  NG_Bl12244

VERSTOH HG_812284.3

KEVWORDS  RefSeq; RefSeqGene,

SOURCE Home sapiens (human}

GRGANESH Hona sapioens

Euksryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostoni;
Harsalfa; Eutheriaj Ewarchontoglires; Pricates; Haplerrhinis
Catarrkial; Honinidaz; Homa,

COYMENT AEVIEWED REFSEQ: This record has been curated by NCBL staff, The
reference sequence was derived from ACO19349.28.
This sequence is a raference standard in tha RafSesaGene praject.

Sumsary: The protein enceded by this gene is a meaber of the
keratin gene family. The keratins are intermediate filanent
proteins responsible for the structural integrity of epithelial
cells and are subdivided into cytokeratins zad halr keratlns. Host
of the type I cytokeratins consist of acldic proteins which are
arrangad in pairs of heterotypic keratin chains snd are clustered
in a regicn on chroszasese 17q21.2, {provided by RefSeg, 3ul 2898].

PRIMARY REFSEQ SPAN PRIMARY_XDENTIFIER PRIMARY_ SPAN oNe
1-535%8 ACD15348.28 74117-82474
9359-9159 il 1-1
9360-12274 ACB19349, 28 B3476-66399
FEATURES Location/Qualiflers
saurge 1,.12274

Jorganisa="Hono sapiens™
frol_typea"genonic DHAT
fdb_xrefa"taxon; 2606
{chronoseras"17"
fmap="17q21.2"

Fene <1..482
/gana="KRY1%™
Jgane_synonyr="CK19; Ri9; R1CS™
frnotes"keratin 19"
Zdb_xre
Fdb_xre:
Fdb_xref="#14:148920"

RRNA ¢22..482
fgana="KRTi¢"
Jgene_synonys="CK15; B13; KICs™
fproduct="Keratin 197
Jinference="similar to RUA sequence, mRNA (sane
species)tRefSeqii_B22276.57
fexception="annotated by transcript or proteonic data”
Jtranseript_ide"hol 002276.57
/db_xref="Genal0:; 3860
Felb_xrefa"HGNC sHG! “
Fdb_xref="NIH:

4

s, <22,.276
fgene="KRTISY
Fgens_synenyn="(K19; ¥19; K1CS™
Flnferencea"simiiar te AA sequence (sam¢
species):RefSeq:NP_DB2287.2"
Jexceptiona"annotated by transcript or protecnic data”
Jnote="keratin, type I, 40-kd; cytokeratia 19; 40-kba
keratin intermedlata filament CK-19; keratin 1%, type 1"
Jcodon_startsl
/product="keratin, type I ¢ytoskeletal 197
/protein_fd<*NP_B32267.27
Jdb_xraf="CC05:(CD511399.1"
Jdb_xref="Gene1D: 3380~
Felb_xref="KGNCHGHC: 64367
Fdb_xraf="HIN: 143620%
{translationa“HTSYSYRQSSATSS FGGLGGGSVRFGPGVAF RAPS IHGGSGGRG
VSVSSARFYSSS SSOAYGGUYGAVE TASDGL L AGNEXLTHQNL HORLASYLDRVRALE
AMIGELEVKERDWYGRQGPGRSRDYSHYY FTTQDERBKILGATIENSRIVLQIDMARL
AADDFRTKFETEQALRHSVEADINGLAAVLOEL TLARTDLEMQIEGLKEELAYLKKNH
EEETSTL QUSVEY AR ILSDMARSG) AMFTSRYE
ELNREVAGHZEQL QSRSEVIDLRRTEQGLETELGSGLSKKAAL EDTLAETEARFGAQ
lﬁRIQALiSG1EMLGDVRADSEEQHQEYQRU"DIKSRLEQEIATVRSLLEGQEDIW"
HLSASKVL™

EI4A 259..378
fgene="KRTI5"
JEene_synodys="CK19; K19; KICS™
fstandard_nanea"RH71342"
fdb_xref="UnISTS; BYEI4™ .

Rene 5001, .18274
{gana=“XRTi5"
fEena_synenyn="(K15; Kis; XICO™

cRIA Join(5021..5689,6854. 6936, 7055, . 7211, 7754, . 7915,
8609, .8134,83%7,,8547,9345, .9370,9899..10274)
fgene="KRTL5"
fgene_synonyn="CK15} K15) KiCo™
Fproduct="keratin 15"

Jtranscript_fd="hHil 0g2275. 3"
Jdb_xre:

7db_xref="HEHC tHG:
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&x¥en

Fdb_xref="fI11:143830"

5081..568%

/ganea"XATLISY

Eene_synonyr="CK15; K15; XK1€0~
finferences"aligoment:Splign:2.1.0"
nurbersi

Join{5192..568%,6854, . 6936, 7055, . 7211, 7754. . 7925,
£809..8134,8327.,8547,9345. .8370, 9859, .9396)

/gene="KRT15"

fgeno_synonym=“CKi5; K1%; K1£0™

Joote="keratin-15, beta; typs I cytoskeletal 15;
cytakeratln 15; keratin-15, basic; CK-15; keeatin 15, typa
=

feodon, stare=1

fproduct="keratin, type T cytoskeletal 15"

fprotein_id="NP 082266.27

Fdb_xref="CC05:CC0511398.17

ZFdb_xref="GenelD: 33667

Fdb_xref:"HGNTIHGNC:6421"

Jdb_xrefz"HIN: 148D36™

Jtranslstion="NYTTFLQTSSSTFGGGS TRGGSLLAGGGEFGEGSLGEGGSRST
SASSARF GF vF F LS
GHEX TTMQHLHDALASYLOKVIAL EEANADL EVK IHDWYQRQTP TS PECDYSQYFKTI
EELROKIRATTIONSRVILEIDNARLAADDFRLKY ENELALRQGVEADINGLRRVLOE
LTLARTDLEMQLEGENEEL AVLXKRHEEEHKEF SSQLACQWRVENDAAPGVDLTRVLA
EHREQYEAMAEKNRAOVEAWF FSKTEELNKEVASHTENIQTSKTELTDLRRTHQELE L
ELOSQLSMKAGLENSLAETECRYATQLGQIQGLIGAL EAQL SELACEHEAQREYKHL
LOIKTRLEQEEATYRSLLEGH TREAS: M
SHKRED™

6382, .6855

Fgene="HIRE510"
fgane_syronyr="hsa-nir-6518; alr-6510"
fnote="nicroRNA 6510
fdb_xref="GenzID:102466658"
Jdb_xref="HGNC HGNC; 501017
Jdb_xrefa"nifBaseiHIN022232"

6802, 6855
Fgene="HIR6510"
Jgene_synonys="hsa-mir-6510; oir-6510"
fproduct="picroRhA 6518%

Jtranscript id+"liR_186765,1"
}db_xraf"GaneIn: 102466552~
Fb_xraf="HGNC: HGNE: 50101~
#db_xref="aiRBase:N18022222"

B84, .6825

/ncRUA_clacsa"niRKA”

fgene="HIRGE1™
/gane_synonyn="hsa-nir-6519; sir-6510"
JFproduct="hsa-niR-5518-5p™
fdb_xref="piRBase:IHATUDI5ATE"
Jdb_xrefa"GenelD: 102466658"
Fdb_xrefa"HONC:HONC 1 SO10L™
Fdb_xref="niRBase:Nig02.1223"

k4

6833..6853

JncRNA_class="olANR"

JEene="HIRESIQ" a
fRene_synonyz="hsa-pir-6510; oir-6510"

/product="hsa-niR-6510-3p™

Jdb_xref="ziRBase:/IHATEB2547 7"

Jdb_xref="GenalD: 162466558

Fdb_xrefa"HGNC HGHC: 521817

6854, 6936

Fgene="KRT15"

Jeene_synonym="CR1S; K15; K1co™
Jinfercnces“"alignnentiSpligniz,.t.a"
Inurber=2

7855..721%1

fgene="KRT1S"

Jeene_synonyz="CK1S; K15; K1CG"
HnferanceamallganantiSplign:2.1.07
fnusber=3

7754..7915
JEene="KATLS"

Jeene_syronym="CK15; K15; K1CO®
finference="alignoent:Splign:2.1.0
frucbar=4

7837..8484

fgene="KRT15"

Jgene, synonym=a"CK15; Ki5; Kico™
fstandard names="Krt1S"
Jdb,_xref="UniSTS:a74254"

8089, .8134

feene="KRT15"

fgene_synonyn="£K1%; K15; Kico™
Jinferencea"alignnont:Splign:2.1-0"
frucheraS

8327..8547

fgenea"KRTLE"

Jgene_synonye="CKLG; K153 KiCO™
Jinferencea"aligamant:Spligni2,1,07
Inusber=6

9345..9370
fpene="KRT15"
Fgenn_synopym="CK15; X15; K1CO™
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Finfarence="alipnnent:Splign:2.1.0"
Ffoupbar=7

9350

Fgene="KRT15"

/gene_synonym+"CK1S; K1S; K1CO*

Jnotes"Thls sequance differs from the reference gencae
assesbly (NCBI Build 38) at this position. ¢ was replaced
by G to represent the standard allele identified by
2lipnment with huzan cDiAs,”

treplace="c”

4793, ,9983

JRenes"KATES"
/gene_synanya="CK15; Ki5; K1CO™
fstondard _name="SHGC-79685"
Jdb_xrefz"Uni5T5:184552"

9870, .10463
/standard_pace="KRT15_3016~
Fdb_xref="UniSTS:467741"

9895,.10274

Fgene="KAT15"

fgene_synonyn="CK15; X15; X2C0“
Jinference="alignment:Splign:2.1.0"
/ruzbar=8

9999..18273

fRene="KRTIS"
feene_synonym="CKi5; Ki5; KiC0~
fitandard_nazes“SHGC-123347"
fdb_xrefaUn{575: 57363

10015, 10140
fgene="KRTIS"
/gene_synonyn="CKiS; Ki; KiC0"
/standard_nane="AH17477"
fdb_xraf="UaISTS143796"

accceotetn cotatectea gazagetgoc ttggaagaca Cactggeaga ApCEgagece
cgetttggag cocagotgps goatatecap gegctgatca gogptattga agoecagete
gecpatgtae gagetgatag tpagcppcap aatcaggsgt accagcgget <atggacate
a3ptegepac TEEagcagpd gattgccacc taccgeagec LECLCEaggd Jcaggaagat
cactacaaca attegtctgc ctecaaggke ctctgaggee geaggetety gggettetec
tgtectttpgy agaptptett ctgggtagag ggatggesdg gaaggpacce ttacecaoge
ctettetock gacctgocaa taaasattta tggtocasge gaggosggac gritggtita
ttatttcage ccatggapeg astaggtcpt togptligtt atttgagece atggagagat
pgetactpec tigeccctet ttaggtétta titgeaccaa agtteackel gheccappas
agppeagegRa peetacteac stactltgec tgtaatggta attectgtit acagaaptet
teatttattt aaccopttec ttaasataac ctcatgazat asgeattget tecattttac
azaagtaaac taaggctcag spagEtgaag tgEttititc tatatgraar tgetctaaty
catggcaaag ptppgatitp sasttgtiit tgcktctaga tutagtriic trictactct
actceccagy gepttpaget stctgigtga aattaatget tattgaacac ctactatpty
ceattpgastt aaszacagec ctaaaaggta gtatgagetg catgttatag atcaggasst
aggctcapag apgttcagta acttgiccaa ggccacacag caactacatg ghagapecag
gactagaicc taagttpcct gattcitago coatggtgce apeccctpec agetpptote
ctpgagttga cgecacttgt gocggtetty ctgacatteg agtatigtpe cctatpasgg
ctcaggccge gEatccctag gggcagtied toecgacaca titctecace teattgaaac
tgpgpRttte gggccaggea torcgotigg agcadgdety gEgagactpt acctgtcagt
EtgtEttgty tgtgtgcaty cactaacaca tteacccatt tttppgacag cectgeataa
1 ctcataccbER £apaatggEas ccCageagty
acceagacet cocacagaga ceccasdict pRCttpickp pggcctpece tEEgecagea
asapaacgaa gtcccagett <ctggtacaa cterpecctt gpgtaggtat ggecctgete
ctgtggtita catcteaget gocaagaact paggecaatt csaggtasgg asgaggeece
aaaagaagtc ccactictte Ctggtggaga ggtgaggect Zcapggcccaa coctatgagt
gatgEEaECa AgLEEEEAC ACTABLTCCA (Becegeaty chgecanaty tactcageac
cctgctaagg aggctEgapd CCCcatcacg gacatggcaa tcecpasagga gpagetgtit
craggttget tatgzacatg taaccecaga geocrgetge tgtagectgg actgggacc
cettetgeee cotacctage tgtoctgtic fggoctocag cacecacaza craccacoed
ceacttaact teteaggasg CCTT@gaget F-13 get
BEEICLRCCC agagpeEett ghocctpcce stgasagoet coottptcac agetgaaace
thecetctge CLoaggepsc cotggaatgt gactpcggEs cEEEEtctgg geccacacag
BtEgzEcagsg tRactgtcag gicteaggee tgagtgteag geatgaages tgoctitgty
tgtgcacagt ge2ggetpas actggactge gEacactitt ctgtobeage ctggagacct
gegataggag gtgcggaagt gectitacat cctgetggte
atcgiggoea cttcagtotg tigagestit cctgtgaptc atcttgetee sactgagagt
caggetgage tpgagttatt t<catttice tpattggtag actaaggetc agagagagga
ggcpgcatia cocaaagoeg cacapctget 22atggRlaa agappppttt saaggtaagt
ctetgggete caggacarac cecctetece tggeatitee ctpppszaca ggagagetet
EERAggEtte taaggttgtt geagactice ttetccttgt geoetcaaat getcactatg
gCrctgogge gagtctgtat taatppecta aptttasmatc aggaaccage ctcagagdge
ctgagtetet trecactggg <tpeactgee tcattotasg gagaasagec cagotecada
gatREcLCa tCTEgetaca gipppcaaag ptcagasact PRCAcIgAT CCiEEECAER
ctgectgggg ¢ gactacapee B ctttatette
geasgaeeat CCcacctggt gotaatgasg agectecgmp coccacccag atctggogct
cacagtageg giTEgacty a3accaggga tttgtpcgte ERECagtRag EEEEECaget
googeeccty poctgggect gagagtatag aganagecec ckegagggse tectggagga
gagtcaggte cagaaggers tetggatpps gbccapcect kectcacest ggggtezaig
gogagtaatt grtettgapt taattactgg gEccacaatp tetgcagagg cttttaatga
getetggatg atcigagttt gattattitt ctitcpgapp assagacest accctectal
ccatgagaca ataccacact ghetgtpede Agcatiggag gacaggetcs ctgcgaagat
gEatgapaag gaacccaced ceagecttgc TEECtggcag ttoccettpge cageccaget
cagatgcagg satttggget ctgcaggaag gactctriec ctgtecocty titggtigag
getglpagga cotgttigag tectggettt geccctrace agtgetEcea cctggcacan
gtigetteac ctctecaagt ttcaattics ttetttetga atctigegts mpRgtcaccc
tctgttgtga ggatgagagg agatgatggs tgcaanaghg ctitgtaaat cacaasgige
agpgtapaag taaaggatta tgctattate geadaatasg 2acctaagaa cascctgegt
tpccccatag gagetggota tggaageteg stgccgtipa goctaagaac atpetcagge
tcacagggea tgttctgatg cccaacgaca aagicectee tggteagere actcaggcee
2gptgccgat catgoaceet gacccetgen tgictggrac ctEaEtpRRE atccaggage
EEECIgEatp gEagcteottg ggccacagge <t agtgagaptt
cttpccacag ggaaadagag acttaazaag ghasatgtee acagtcttac catgetaatt
gRtaggRtca ggatttgaac ccaggectea caghentace atgataattyg ataaagecag
gattcaaace cgguoitgag gdactcdega gecctgboca cthcaceaty ctgcaacctg
gectaggaat cctectectg agtitetgla JRCCCTEERE CCagpterag apRactgage
cacacckeca aghggeactg cocacaggta tcaggtgtec Ctggamaggt giocctgape
tgptpEcaga gamaspEgct ctectgagtg ttemactoce cgteigbpty angeaatgec
ttpgtcttca agatctecgp tgtettccag cotgectgec agtetecett crentacctt
cracagcatt cagp ta pagectbetyg capcggeccE teeccagada goactigaca
pgacagatge gEactastct ggecctgeta taccteteet
gggecttect ggaacttgee coagecktat cageggagpt ttgoccczac acatcecaga
A3cgapcana gettcagcge cgtgeapttp grapptgtcg ggatcatrag toateccett
ptragtccca apcctgotge gotttiptga gegleccagg 2acacagget gpageatgpe
tapIgatgee teeatctgea goaccageta apgggaatgea
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4501
4561
46t
4681
441
4501
4861
4921
4281
042
stot
5161
5221
5281
5341
5401
5461
5521
5581
5641
5761
5761
5821
5881
sga1
6921
6061
6121
6181
5241
6301
5361
5421
64481
(LT3
a6at
B661
a72%
6781
684
6501
6561
ezl
7981
pe)
7201
7261
7321
7381
7441
7501
7561
Fh21
7681
7141
o1
7861
7921
7981
2041
2101
8161
2221
281
8341
8481
8461
8521
L1153
B&4L
a70t
8761
aszL
2881
2341
9001
8361
s121
9181
s241
9361
9361
o421
2481
541
9641
2661
5721
9781
2843
9901
9861
10023
1008}
10141
0201
16261
10321
10381
10441
10501
10562
10621
10681
10741
10801
10861
18521
18381
11041
11101
11161
11221
1281
1134
11403
£1461
11521
11581
11641
11701

tgctggetec
cacctgecee
captitctea
agttggataa
toeteltggg
ctgagetget
cotgetgete
ctgEggaaaa
gigaaaaact
Bdaggagtig
tataaggaac
ctgagascte
choeatettt

totggteace
cagggecect
cteactcact
cacageataa
gagaggetea
crcagtacag
tcttctggea
acactattas
teacatgace
gettigetty
<ecagagtpe
acpggeteca

Tcagctggaa
geatteecat
cactcactea
tgatcggeca
eRgctegeeR
geagaggect

cactacteas
€CLCagggec
ttoactcact
pteggacteee
azgtgaagtec
tERtagctgt

potccctgge
tecackotoo
cactcactca
23actaagaa
cagetgagee
getgtgatga

t 13-4
tictgaatca
cactcaaggt
ABEEEIBEIT
ageetggect
geracetgge

aacctgtaat
totetttigt
gtgcagacag
acgaggtece
petacctect
catgaccace

tgcattaaza
ctgtgtitgt
acaagacect
gccageatct
acatttetge
ctggctEeEg

tectgloctc
ctgageacty
cagggtttty
catggagets
cacagttgge
Egagttegete
agaccglgee
aaaaataga
caggaaggca
ctgasgggta
cttggentig
aasckicttc
£44

t

TAACCCRIER
ee

Btttgtetet
Tggagedect
tggtegetit
gaacctcaat
tgctgacchg
atgegactac
gatgtcaaag
actgctgact
gcaaattteg
stegtectes
egtegeggeca
Eeggdctaag
tgtgccacty
aattaazaaa
aagtatteet
tgctagaacc
cttaggagac
ctaagactgg
ctggaatgtt
trgtccacag
cecackgeae
teptgoooty
aaacaagaaa
Lisaee{37:.1
geccttepat
ctgtctecty
caatgccage
ttoctgeatt
cteccacttc
aggecgttpa
ggactgacct
accacgaaga
ctticcaaan
agattttcac
ttggectpee
gagageadge
atgpttgact
teeettgpta
aagetittea
gEcatetgte
teecatectg
gatggacgca
cgaggecatp
cottatated
geteactict
catagazatg
ectggagate
ceteteggat
coceteaags
getteetthe
Eaactiacky
cattgetgde
ggagtacasg
cagectgete
ggectectie
gectigagee
gerectigge
aaatgataga
agatagatgg
teccageact
catggecaat

ageerckoeg
teaggetcag
detaghpttt
BELEETECCE
gaccgceteg
gaggtEanga
agceaatact
agageedagc
caaggzantc
aatgeaceip
EBEAEEEIEY
attatzaaga
gtEataggat
cactecggee
aaagagcaac
tracctettt
tottgrettt
ctgggaacts
gtteetcatt
crgtagatie
tegpecteet
cactetectg
pgapataagga
tppacactga
tgptgteaga
Ecagapgeaga
cagat:atgg
ctgpctgceg
geccacttta
cttctttgpe
ggctgacate
ggagatgceg
detaagagct
cteacttans
gagattaagt
Eettagtagt
ggeagtptet
tectgattge
gegacctagag
tgtgcaatsg
aggecagact
cagpapgakga
BRCCERRLT

a

EBE!
asgccgaagt

atctcapett
{34

tegategrse
atggtggtet
cerectacet
recargacty
tcaagaccat
agetagetes
ctitectgec
ctgtecaggt
gaggegtctt
2¢CapagRe?
Tpetegrgte
taggtgacag
tepEectese
tpcaagaateg
tectatazag
attacacatt
cgtaaaatge
stegctptgt
Egeptptctc
ggcaaccaat
aggcagetes
2aptgagect
gReRteatty
EIELagcags
ccaccaccat
acgacticag
cttggectic
ckeectetee
aacggctige
aLLEALRRLC
ggcccccate
ttgeceagag

£,
<CttERadsE
cetetetgge
ERacasggta
gtaccagaag
tgasgagetc
taccetptac
cagpczatga
geagaggeca
FEEaat<teE
Egtagctcaca
caggatttag
agtapgaacct
taccteatge
ggattggagt
aggtetttty
ctgceaccca
cttcttaact
ceaapgtpte
tgagagogct
teccacagge
tcaggtptet
ggactttgee
tragigagee
ZEARAgAEIE
cgacaactec
gcteasgtge
tectggetet
tcaggtatga
gccgagtock
tgaatgagea
accectgaac
gRadagacag

a
RECEEtEStE
astgagaaaa
cgtgcccigg
<agaccccas
cggRacaagg
acagctctaa
«tgtetgata
Rigcscatet
ttaggaccaz
cctgtaatec
agectgcagt
gtatctaatt
accctgcuge
gtpgcctcat
tgcczaaagt
cteacteace
gecctecagg
CAPEAEECAE
ategreagag
aatactgect
cadggagget
cacceeagaa
gtgattttca
gagtecteta
cggpteater
getececept
gacteaggea
gaatgagetg
ggatgogetg
gctagectac
ccgagagags
tgpctecagg

ca

fcagaaacac
getageecag
ctitgtpage
cagcagagas
ZEAICIECRE
cteagptete

acctacceca
geccatagRe
teacatcagg
<tezttagag
ttgpgetate
tettotgete

ctgtigs
£As3accagg
ageccaggte
geectacagt
ctpagegete
ttacgggeag
tecgtetcta

ER3R e

ga

cttetgctag
gtegctiteg
geRgtttece
ttaccatgea
AEEIGECEAD
CCBECLLAED
tgagtecteg
tgteagtget
tgtaatctea
tctcaactty
cagggecaca
cagtgcittg
gagctatgac
aaataazaat
crtotgeata
gagttecags
actgtigget
attttactee
trEctactgg
tgaccatgag
ctgg(tgca:
cettpgtett
ggatpegace
gceptacaga
atpagegect
pgacaccpact
tegagatcga
ctototecte
gecaagacee
geectgegee
acectggeca
ctgaagaaga
tgeagaacct
sagtcetece
theetcatag
tgteeteaty
geccptatga
creggegtee
catgtpacea
agccaggatt
agtpgptecs
teaatghgga
ta

-

-

<cgtgticte

tggttcttca

tgeceigece
e

ALCRCCERES
trectgecen
acctacagac

aggtccctga

atccapacca
gagctpcagt
ggtagaaget
gatggtrece
tageetgatg

geaagacgps
eccagrtcag
g(:actcttc
tgaactocat
tgtctatgea

patcacagac
catggtacgg
ctggctattt
teagtgoece
tetpteacte

agtpecgeta

CtpRaggece
atgetgettp
EARERCCABE
tgEctagget

agetgagtpa
acatasaagat
atgecaagta
geagpgteat

€ 1]
gctecgatge
ACERCYEEAR
gacgcctggs
cctaagegaz
3

TRttacctgg
EEStggacta
prattettpt
ttgegagtic
atggtgaaac
tgtaat

BIgAACLRIE
gacaggteac
ptgatagtta
aptteagaat
AIEFCRRELE
wecgtboteta
Ectacteogag

ticctetete
agatctagie
cttgaccage
patcacttpa
ctaasaatac

BRAEECREAE
tgagattecg
aggectpgat
tggtetagee
gagrttgtpe
atcapgpasg
geeaccacee
gaacattece
pattgeaget
tetekeesce
tcatgtgeag
cactgeecat
pECCAgtgac
ccaccptgec
tettoaggap
2EACALRLER
<tteccacte
Aaactecagt
titgcatgcE
getgtattet
tecktttgea
ctetgatete
toectgcpty
tectacteag
Egaggttece
tgaatattts
atgatg¢cag
gatktattat
9 {{ {4271
tecaagacea
ctpcteoctty
apgpcataaca
ceecatenec

Etttcagtgp
teteaszaaa
ZEBCLIECAE
totgaagaac
cetttpctta

getgagateg
cassacaaaz
gatgtcacac
actgcatage
aatcagetic

tgccactgca
caaastaaza
coctagagga
tatctacatg
cctetttett

gtolocgagg
aacaaagagg
ctgagacg<a
ceactegoge
aagecttgga
ctocctgett
ceccagaaag
cigcagcaga
gagategage
caggagatcg
cacaggggan
tERcagEatE
Bgatctggac
tggateccgtg
cteattocat
tcagtggete
getcaggagt
azaasttagc
acaagaatca
ctecageety
tetgtetact
gteagatpgtg
agettecett
teaggatgge

cetteggaat
atteattaga
getgatttat
apgccccate
¢ttgaadaac
ctctptgaty
cattetcagg
2gagcgggsa
etegtagtag
tttctccca

ttactctt
AREEAERAsE
tgcctettec
tpagaaactt
tteatacact
cetgacattg
aggaatteas
gELECLELCt
getteccecs
cageageaat
<angagagaa

tegtatezed
gagaaagsgc
ccagtgggas
ccaggttgag
tecgetaoga
ttgeteccty
taccagater
aptttteeca
ctetazagee
trecacatea
atcteagtpt

ceaaacatec
cttctgteag
taggctteat
tacceacaat
ccgppcatac
ctpgcagete
gagoecepes
tactocttet
atgragaaga
crattgeage

ccetgectte
ctetattece
gtaa:aagct
aatatctett
tgapgagace
(3141421444
gtaatttget
tasaaagagt
ccaagrgact
geacgeteac
teceatctta
tggatggate
gggcttgcte
ctbctgacce
cctecagagt
cctgaagctg
te

agsgageiga
cetctgecte
catbtgtaca
gacagtatgt
cagegtecac
teetgagtac
cteetggEte
ttggtatace
gategopttp
ccatgggact
gagatgaget
atzagtagen
taggacccca
teaccacatyg
gEcCgaELtE:
atgectoete

Tt

cecetettac
cagagtcctt
ctgtttecte
cagaactety
gagggagaac
pragaateee
ttgtgcaaap
taggggagat
gctegageaa
attccggeat
gcptcaghit

eckecttazt
ctagageggt
tgagetoteg
BELECIRILE
<patttettg
atcttttges
cetettecee
ttaattaaga
ggaaatggaa
gEcatitaat
cagaagagga

ccaaatcetg
ageatceatg
catttateogt
ctggpetgae
gteteactgg
pRAAgEStea
acaaaccect
atgtpictec
Ttraptpagt
taattettee
BACTEIRECC

tggaggactg
azagggteac
tecocacctt
gtgtetpttc
ccagttitte
atgptgatat
ccapggcace
accatgpERt
capcacagaa
attptetttg
catttaatee
cactggagec
£8BCtEgEcc
[3:{{4144144
tgetgeteca
grtteccaatt
ccarnageia
tteceasgat
cteetgened
cacacatigt
cccaaaccga
teaggasctg
gaagagcaga
agecctetga
gettggagst
tpagaacgca
grctatgata
aatagerett
tggagaagrt

tcpgtetttt
ctitggagea
atgtaztaaa
tteatggagt
ctococceat
2gtEgCtERE
gaccagggaa
ctezacacat
ticgccatee
tcaccactgt
agagagaaga
tapecctety
cacagectpe
atctaccate
tgacteooct
etatattge
toagtigaaa
cceakececa
trgtggeete
EEECAgAaTA
eggtgagaat
CtEEAgEtET
EAgESLCELT
aaagteptge
cacEggtgag
tpteappoee
tasgttagta
tagtaacctg

EECCCIgRE
tggectecaa
cgatpcagga
cecateacag
gttercaage
geoLteagty
Cleggectess
teCappRRct
ctiagaacca
ctacttaceg
gagtEated
tecctaaged
teereactet
trreretpr
tetetgoaty
atgectgtaa
tcgagactag
tgeecetyet
cttgaaceeg
gBCEaCBREg
tppEgatage
teeategtes
acggacactt
{ggeattgge
agatgttgﬂa
<attapgtee
<eccapptga
tcagggeaty
teateecact
ctgecattpe
ttgagggatt
EET 144473
ctetctagee
gtcaptggat
agasacghec
ctpcacatpc
attkcapgppc
aggag.ltg:a
gaattacttt
cekggttgac
thiggectet
acaagcatag
Etgaggetee
ctaataatta
catggetgae
aggtggteag
ataacttgee
tetgtaggac
tEccaggace
ctttctagee
BCIRAECEER
ceagagggaa
geatcatcaa
geatctecac
teptcteags
tgappaapce
tggepeteee
thetgtettt
atgtgtetty
ctgotettte
acttoctpge
tEEStLEREC
tragecttca
aatgaggteca

&
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GenBank

Mentha spicata photosystem il cp47 protein (psbB) gene, partial cds; photosystem Il subunit T
{psbT) and photosystem Il subunit N (psbN) genes, complete cds; and photosystem Il subunit H
{psbH) gene, partial cds; chioroplast

GenBank: HQ384681.1
FASTA  Graphics PopSet

LOCUS HQ384581 2267 bp  DNA linear PLN 25-FEB-2014
DEFINITION Mentha spicata photosystem II ¢cpd7 pratein (pshB) gene, partial
cds; photosystem II subinit T (psbT) and photosystem XX subunit N
(psbN} genes, complete cds; and photosystem II subunit H {psbH)
gene, partial cds; chloroplast.
ACCESSION  HQ384581
VERSION HQ384581.1
KEYHORDS
SOURCE chloroplast Menths spicata (spearmint}
ORGANISM tlentha spicata
Eukaryota; Viridiplantae; Streptophyta; Embryophyta; Tracheophyta;
Spermatophyta; Magnoliophyta; eudicotyledens; Gunneridae;
Pentapetalae; asterids; lamiids; Lamiales; Lamiaceae; Nepetoideae;
Mentheae; Mentha.
REFERENCE 1 (bases 1 to 2287)
AUTHORS  Refulio-Rodriguez,N.F, and Olmstead,R.G.
TITLE Phylogeny of lamiidae
JOURMAL  Am. J. Bot, 181 (2}, 287-299 (2014)
PUBMED 24589797
REFERENCE 2 (bases 1 to 2207)
AUFHORS  Refulio-Rodriguez,N.F. and Olmstead,R.G.
TITLE Direct Submissica
JOURNAL  Submitted (@7-0CT-2018) Department of Biology, University of
Washington, PO Box 355325, Seattle, WA 98195, USA
FEATURES Location/Qualifiers

sounrce 1..2287
forganism="Mentha spicata”
forgaaelle="plastid:chleraplast”
fmol_type="genomic DNA"

/specimen_voucher="R. G. Olmstead 92-191 (WTL)"
/do_xref="taxon:29739" .
Jtissue_type="leaf"

/note="guthority: Mentha spicata L.”

BENE, <1..1514
fgene="psbd"

o5 ¢1..1514
/gene="psbB"
Jcodon_start=3
Jtransl_table=11
fproduct="photasystem I1 cp4? protein”
fprotein_id="AEH)6622.1"
strans lation="YRVRTVVLNDPGRLLSVHIMHTALVAGHAGSHALYELAVFDPSD
PTLOPHWROGHEVIPEHTRLGI THSWGGHSI TGRTVTNPGIHS Y EGVAGAHIVFSGLC
ELAATWHIVYWDLE IFSDERTGKPSLDL PKIFGTHLF LSGVACFGFGAFHVTGLYGRG
THVSOPYGLTGRVOPYNPSWEVEGFOPFVPGEIASHHIAAGTLGIL AGLFHLSVRPPQ
RLYKGLRMGNIE VLSS SIAAVEFAAFVWAGTHWYGSATTPIELFGPTRYQUWDRGYFQ
QEIYRRVSAGLAENKSLSEVIISKIPEKLAFYDY IGNNPAKGGLFRAGSHDNGDGEAVG
WLGHPIERDKEGRE LFVRRMPTFFETFPYWLVDGDGIVIADVPFRRAESKY SVEQVEY
TVEFYGGELNGYSYSOPATVKKYARRAQLGE IFELDRATLKSDGVFRSSPRGWETFGH
ASFALLFFFGHINHGARTLFRDVFAGIDPDLDAQVEFGAFQKLGOPTTRRQAV"

geng 1704, .1595
/gene="pshT"

£os 1764, .1895
/gene="psbT"

/codon_start=1

/transl_table=11

Jproduct="photosysten 1T subunit T"
/orotein_id="AfH26623.1"
Jtranslation="HEALVYTFLLVSTLGITFFAIFFREPPRVPTKK"

Bane complement(1874..2065)
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getatcgtpgt
tgcatacage
ttgatccttc
tecatgactcg
taacgaatcc
gettatpett
atgaacgtac
tetecggegt
gaatatgget
geegcptEga
cagptacact
tatacaaagg
tettttttpe
tegaattgit
atcpgaagagt
ttcetgaaaa
tcagggoags
Tetttagaga
catttccagt
gagcagaatc
aacttaatge
aattgggtgse
gcagtcecgag
gacacatitg
atttggatge
gacagpcagt
gattttacat
pcictttcas
agttgtaaac
ctectaggpat
aataaaataa
cceattactt
gccazaage
tggcgactag
tcatazaatc
aataggattt
tactgtaggg

/gene="pshN"

complement (1874, ,2085)

/gene="psbN"

/codon_starti=1

ftransl_table=11

/product="photosystem II subuait N"
/protein_id="AEH26624.1"
Jtranslation="HETATLVAIFISGLLVSFTGYALYTAFGQPSQQLRDPFEEHGD™

2111,.>2207
/gene="psbH"

2111..>2207

/gene="psbH"

/codon_start=1

Jftransi_table=11

/product="photosystem II subunit H"
fprotein_id="AEH26625,1"
Jtrenslation="MATQTVENSSRSGPRRTTVGSLLKPLNSEYGK"

tcataccgtt gtattgastg atcceggocg gttgetitee gttecatetaa
cctggttpct gpttggacge gotegatgge tetptatgaa ttagcagitt
tgeccctatt ctigatccaa tgtggagaca gggtatpttc gtiataccct
tttaggaata accaattcat gggegggttg gagtatcaca ggaggaactg
pogeatttpg agttacgaag gtetapctge gacgeatatt gtghtttetg
tttpacaget atciggeatt gpgtctattg ggatctagaa atattttctg
aggaaaaccc tetttggatt tgoccaagat ctttggeatt catttattte
peEctigettt ggttttgety catttcatgt aacaggtetg tacgptcetyg
ptccgatect tatpgactaa cgggaagagt acagoctpta aatccgtopt
aggtttigat ccttttgtic cgegagpaat agottctcat catattgeag
gagcatatta gegggtetat tecatctiag cpttcgaceg ccacaacptc
attacptatg ggasatatip asaccgtact ctccagtagt atcgeggete
cgottttptt gtigetggaa ctatgtpgta tggttcagea actactcoca
tpgtoccact cpttatcaat ggpgatcapgg tiatticcag caagagatat
tapegecppg ctagocgaaa ataaaagtil atcagaagtc tggtctaasa
attagctttt tetgattata tcggcastaa tccggcaaaa ggaggattat
ctcaatggat aacggagatg geatcpcggt sggatggtta ggacacccta
taaagaappg cgtgagettt ttgtacgicg tatgeccacc tittitgaas
cgttttgpta gacggegacy gEatigttag agotgatgit ccttttagaa
caagtatagl gligaacasg teggigtaac tgtigagtic tatggtgece
agtcagttat agtgatcctg ctactgtgaa assatatpet agacgtgctc
aatttttgaa ttagatcgtg cgactitgaa ateccgatggt gtititcgta
gepttpgttt acttttggee atgeiteptt tpcittacte fttttctice
geatgptact agaaccttgt teagagatpt titigccgge attgaccoag
tcaagtagag ttiggageat tccaaaaact tggegatcca actacaagas
ctgatacaag accactitgg cattittcce ctetatttic trttiggpee
ttttacatag agtaccggag tgastttgaa tcaccgettt ttigattttt
gatpattcce asaaagasas tgasaaaaaa Cpaacaagta ggaaagctat
cacgatcgea tttatggaag cattggttta tacattcctt ttagtctega
sattittttc getatttttt ttegagaacc goctaaaphtt ccaactaaaa
tgatttttca ttatctcaat tpaaptaatg agectcccaa tgctpgeags
caactagtcc ccgtgttect cgaatggate tcttagttgt tgagaseggtt
pptatateag gegtacccgg taasactisc aagtaaacca gatataaaaa
ppttgetgtt tccattatga tiatataatt tcaagacccd aacgiatota
gttiatitac ascggsatcg tatacsaagt caacapatct caatgaatag
atggctacac aaactgttga gaacagttct agatcpggtc caagacgaac
agtitattaa aaccattgsa ttcggaatat ggtaaag
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Mastomys natalensis voucher FMNH 166943 Brcal (Brcal) gene, exon 12 and partial cds

GenBank: El}349660.1
FASTA Graphics PopSel )
LOCUs EU34%668 2540 bp DNA linear R0B 11-MAY-2017
DEEINITION Mastomys natalensis voucher FMNH 166943 Breal (Breal) gene, exon 12
and partial cds.
ACCESSION EU348568
VERSION EU34%668.1
KEYWORDS
SOURCE Mastomys natalensis (African soft-furred rat)
ORGANISM HMastomys natalensis
Eukaryota; Hetazos; Chordata) Craniata; vertebrata; Euteleostomi;
Mammalia; Eutheris; Euvarchontoglires; Giires; Rodentia; Hyomorpha;
Huroidea; Muridae; Murinae; Mastomys.
REFERENCE 1 (bases 1 to 254@)
AUTHORS  Rowe,K.C., Reno,M.L., Richmond,D.M., Adkins,R.M. and Steppan,5.3.
TITLE Pliocene colonization and adaptive radiations ia Austraiia and New
Guinea (Sahul): multilocus systematics of the old endemic rodents
(Muroidea: Murinae)
JOURNAL  Mol. Phylogenet. Evol. 47 (1), 84-181 (2008)
PUBMED 18313945
REFERENCE 2 (bases 1 to 2549)
AUTHORS  Rowe,K.C., Reno,M.L., Richmend,D.M,, Adkins,R.M. and Steppan,5.].
TITLE pirect Submissicn
JOURNAL  Submitted (13-DEC-2087) Blological Sciences, The Flerids State
Uaiversity, Tallahassee, FL 32306-1188, USA
FEATURES Location/Qualifiers

source 1.,254€
forganism="Mastomys natalensis”
/mol_type="pgenomic DNA"
/specimen_voucher="FHNH 166943"
fdb_xref="taxen:18112"

gene <l..»2548
fgene="Brcal”
fnote="exon12"

TRNA <l..>2548
Jeene="Brcal”
Jproduct="8rcal"

s <1,.>2549
/gene="Brcal"
fcodon_start=3
/product="Brcal”
/protein_id="ABY62630.3"
Jtransiation="SQQSRWAESKETCNERRVPSTGEKVDANADSLCGGKKWAHPKSL
CPENSGATTOVPWITLNSSIKKVNEWFSRTGENLTSDGASDRDESNAEAAVVLEVENE
VDECFSSSKKIDLAAPDS LNALMCKSGROLSKPVENSTNDK IFGR TYQRKGSRPPLAH
VTEIIGHF?KEPQITQEQPFTNKLKRKRSTCLQPEDFIKKADLAVVQRTPENMNQGTN
QHETNDQAMSITSDYQENKITGKNLQKEKNAYPIESLKKEPAFTAKVKSISNSISDLE
VELNVHSSKAPKKNRLKRKSS TRCYLPLEPTSANPSLATCAELQIDSCDSSEEKKNNS
NQTPARHIREPQLIKDTEPAADAKKYEPNEHKKKRSASDALPEEKLMNKAGLLTSCSS
PRKPQGPVYNPSPQRKGLEQLETCQVPDNTKELGOLYLGGEPSGKPTEQSEESTSVSLY
PDTBYDTQNSVSYLEAS TVRYTRTESAQUHNTQFVASVNPKELVHGSNNAGSGTECFKH
PLRHELNHSQET T EMEDSELDTQYLONTFQVSKRQS FALFSKPRSPQKDCAHSYPSRE
PSPKLTSKGTEKEHQEQEESEiSHVQVVTATVGLPVPCQEGKPDADIPCAGUSGLCPS
SHYRSSENGLSTTGKAGISQNSHFKQSYSPIRSSIKTONRKPLTEERFEKHTSSTEKA
MGNETIVQSTVHT ISQNNRSNACREASLDS IDEVCSTGEYF RGGLGRNRGPKVNTHLY
FDSIQPGVCKQSVSASDKYLEIKKQEGETVGADFSPCLFSDHLEQPNRSGKIFQVCSE
TPODLLDDVE IRENTSFGEGDTMERSAVENGSVLRRESSRSPSPVTHA"

gxen <1.,>2548
/gene="Brcat"
/number=12
ORIGIN

1 tgagccagea gageagatgg getgaasagta aagasacpte tawtgagags cgpgticcca
1 pcactgggga asaggtaget gcaaacgctp attcoctetg tggegpaaag aaptggpctc
atccgaaaag totgtgeect gagaattctg gagctaccac cgaigttoct tggatazcac
tanatagcag cattasgaaa gttaatgagt gettttccag aackggtgaa atgttaactt
ctpayggcge gtetgacapgp gatgagicea atgctgaage agcigitgis ttpgaagitt
caaatgaagt apgatpaatgt ttcagtictt ccaageaaat agacttagea geeectgatt
cccttastge tttastgtgt aszagtpgsa gegactiatc casaccagta gagsatagis
ctaacgatas astattigge assacctatc agagasaggg adgregcect cocttgaacc
atptpactga aattatagge atgtttacta aagaaccaca gataacacaa gagcagecct
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tcacazataa
aagcagactt
tgeagacaaa
gtgrtaatct
ctttcacage
atgkccacag
ptgttctice
agzatcpatag
Eecacattap
acgagccaaa
taatgaacaa
tcaatcctag
ataccaaaga
aatctgagga
gtgtcteagt
tepactcagtt
gaaptggcac
caacagaaat
caaagcgtea
actctptgec
atcaggaaca
tacctgipee
geetttgeec
ctgpaatitc
aaacigacaa
aaaaggcast
acagaagcaa
gigaatactt
cattigatag
tigagataza
cagatcacct
ctgatgacct
tagtggagap
ctageectgt

attoasacga
ageagttptt
tgaccaagca
ccagzaagag
tzaagtcaaa
ttcaaaagca
acttgaacca
ttptgatage
agagccteag
tgaacacaaa
agctpgtttes
ccctcagsgs
actcggggac
gagcactagt
cctpgaapct
tgtcgeaagt
agagtgette
ggaagacagt
gtcattiget
ctcaagggaa
agaagagtct
ctpteaggaa
atcatcteat
acaaaactca
taggaagcet
gggaaatgag
tgetigtepa
CCRgpgacaa
tatacagect
saagcaggag
tgaacaacct
gttgaatgat
glotgetpte
aacccatpca

aaaagaagta
cazaggacte
atgagtatta
aaaaacgctt
tctataagea
cctaagaaaa
atcagtagaa
agtgaagaaa
ctcatcaaag
adgaagagan
ttaactaget
aaaggaatag
ctggtcctgg
gtgtecttes
sgcactgtea
gteaacccoce
aagcaccegt
gaacttgata
ttattttcaa
ccgaghtccaa
gaaatcagtc
getaagcecag
tacagaagca
cattitaaac
ctgacagage
actattgttc
gaagccagct
ctagegtagaa
getgtetpta
geteagactg
atgagaagisg
gttgaaatac
tttaacggaa

catgeettea
ctgaazatat
cecagtgacta
atccaztaga
acapgtataag
ataggctgaa
atccaagtit
agaaaaacaa
acactgaacc
gtgccagega
gttcaagtce
agcaacttga
geegggagec
tacctgacac
gatacacaag
ageaactigt
tgagacacga
cicagtattt
aacctagaag
agttgacttc
atgtacagat
atgctgatat
gtgagaateg
aatcagtttc
aacgatttga
asagtacagt
tggacagtat
acagaggecc
agcaaagtgt
ttggtgcaga
gcaagatitt
gtgaaaatac
gtptectgag

accigaggac
gaatcaggga
tcaggagaac
atcattgaaa
tgatttggag
geagaagtct
acctactigt
ttccaaccaa
tgcagctgag
tgctetecca
tagaaaacct
aacatgecaa
cagtggcasa
tpactacgac
aacagagtcc
ccatggtict
gcttaaccat
geapaataca
tccccazaag
taaaggtaca
agttacggec
accgtptact
actcageace
teccatcagg
gaaacataca
acacacaatt
tpatgaagta
caaggtaaac
ttctgeaapt
cttcteteca
tcapptttpe
tagctttget
aagagagtce

tteatcaaga
actaaccaaa
aaaataacag
aaggaacctg
gtagagttaa
tctaccaggt
getgazcttc
acgCcCEgeea
gccaagaagt
gaagagaaat
casggaccty
gtgcctpata
cctaccgage
actcagaaca
getcagtgta
aacastgetg
agtcagpaga
tttcaagitt
gactgtgcte
gaaaaagaac
acggigeect
ggagittctg
acaggtaaag
tcatctateaa
teatcaactyg
agccagaatia
tgttccactyg
actatgetic
gataagtatc
tgtetgttct
tetgagacac
BasgRpgaca
agtaggagce




