ARCHAICKA DNA




Paleogenetika = studium vymfelych organismu
prostrednictvim archaické DNA (aDNA, ancient DNA)

zdroje aDNA: zuby, kosti (kost skalni), muzejni exponaty atd.,
ale také napr. vaje€né skorapky, koprolity, rozzvykana brezova kura,
puda, proteinové obaly hnid vSi Satnich

—_

Pars petrosa Pars tympanica

dalSi zdroje: keratin, chitin, osteokalcin, kolagen, hemoglobin, pigmenty,
rostlinné polysacharidy — proteomicke metody

= paleoproteomika
Vyhoda: nedochazi k fragmentaci proteinu = vétsi Casové Skaly

Nevyhoda: proteiny neposkytuji tolik informaci jako DNA




Prvni sekvence aDNA: zebra kvaga (Equus quagga)
150 let (Higuchi et al. 1984)

egyptska mumie: 2400 let (Paabo 1985).




B5

B0

55

50

45

40

35

30

25

20

15 -

10

® Fungal genomes
M Bacterial genomes
M Plant genomes

B Mammal genomes

ke
0.7x 0.7x
LL——ara= ] TS
2008 2009

2013

2014




Stari aDNA:

vetsinou max. tisice az desitky tisic let

The Hype Cycle of Ancient DNA
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mamut ze sibifského permafrostu:
1,10 — 1,65 mil. let
van der Valk et al., Nature 2021
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Permafrost-preserved teeth, up to1.65 million years

old, identify a new kind of mammoth in Siberia.
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environmentalni DNA: 2 mil. let (Kjaer et al., Nature 2022)

A 2-million-year-old ecosystem in Greenland
uncovered by environmental DNA
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Arthropod

Marine

proteinoveé sekvence:

) B3_116_L0_KapK_12
3_116_L0_KapK_12_1_24_(

2019: nosorozec, 1,77 mil., Dmanisi
2016: pstros, 3,8 mil., Laetoli
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analyza proteinu vzorku az z rané jury (ale ne sekvence)




Microvilli

Vacuoles Centrioles

Rough endoplasmic reticulum
‘ Membrane

Nucleus

Nucleolus

Hydrolytig
enzyme
mixture

Cytoplasm

transport
proteins
Golgi apparatus

Mitochondria

Plasma membrane

Smooth endoplasmic reticulum Lysosome

Degradace DNA ihned po zaniku bunky:
— fragmentace
— poskozeni blokujici replikaci DNA

- poskozeni zpusobuijici inkorporaci nespravnych bazi




Fragmentace:

vetsinou < 100 bp
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Pruvost et al. (2007):

2 cca. 3200 let staré vzorky téhoz jedince pratura (Bos primigenius):
1) 1947, muzejni sbirky, 54 let — zadna pouzitelna aDNA

2) 2004 - autenticka aDNA

To znamena, ze 99 % DNA degradovano béhem par desitek let

= rychlost rozkladnych procesu byla v muzejnim prostredi vice nez
70x vyS8Si nez v prubéhu predchozich (3200 let v pudé!
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Blokujici poskozeni:
Blokovani postupu DNA polymerazy pri PCR

modifikace nukleotidu

pricné vazby (crosslinks).
v ramci jednoho retezce
mezi retézci teze molekuly
mezi ruznymi molekulami
mezi DNA a proteinem

Monoadduct Interstrand crosslink

DNA protein Intrastrand crosslink
crosslink




Inkorporace chybneho nukleotidu:
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Kontaminace

environmentalni vzorky 3,3 % Actinomycetales 6,8 %

Burkholderiales 0,8 % / Primates 6,2 %
Pseudomonadales 0,6 % \ -/
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3 Zastoupeni nejhojnéjsich fada orga-

nismu v sekvencich ziskanych z 38 tisic
let staré kosti neandertalce Vi-80 z chor-
vatské jeskyné Vindija. Nejvétsi podil

v sekvenovanych tisecich DNA mély
ptdni bakterie fadu Actinomycetales
(6,8 %) a primati (6,2 %). Primérna shoda
s databazovymi sekvencemi primat byla
98,8 % (u ostatnich fada 92—-98 %), coz
ukazuje na blizkou taxonomickou pfibuz-
nost identifikovanych sekvenci primata
ve srovnani s ostatnimi fady. Skupina
tzv. environmentalnich vzork, coZ jsou
neidentifikované organismy vyskytujici
se ve vzorcich pidy, moiské vody, obsa-
hu stfeva apod., tvotila 3,3 % sekvenci.
Za povsimnuti stoji, Ze naprostou vétSinu
(79 %) sekvenci se nepodafilo prifadit

k zddné databazové sekvenci. Upraveno
podle: R. E. Green a kol. (2006)

Macholan, Ziva 2014
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DNA databaze:

— European Bioinformatics Institute,
Hinxton, UK: http.//www.ebi.ac.uk/embl/

— NCBI (National Center for Biotechnology Information), Bethesda,
Maryland, USA: http://www.ncbi.nlm.nih.qov/Genbank/

— National Institute of Genetics, Mishima, Japan:
http.//www.ddbj.nig.ac.jp/

Proteinové databaze:

— University of Geneve & Swis Institute of Bioinformatics:
http.//www.expasy.ch/sprot/ a http.//www.ebi.ac.uk/swissprot/

— NBRF (National Biomedical Research Foundation,
Washington, D.C., USA) & Tokyo University & JIPID (Japanese International Protein
Information Database, Tokyo) & MIPS (Martinsried Institute for Protein Sequences,
Martinsried, Germany): htip.//www-nbrf.qeorgetown.edu/

— Osaka, Japan:
http.:.//www.prf.or.jp/en/os.htm

— University of New Jersey, San Diego & Super-computer
Center, University of California & National Institute of Standards and Technology:
http.//www.rcsb.org/pdb/




Formaty souboru:

FASTA:

>H sapi ens

ATGACCCCAATACGCAAAATTAACCCCCTAATAAAATTAATTAACCACTCATTCATCGACCTCCCCACCC
CATCCAACATCTCCGCATGATGAAACTTCGECTCACTCCTTGECGECCTGCCTGATCCTCCAAATCACCAC
AGGACTATTCCTAGCCATACACTACT CACCAGACGCCTCAACCGCCTTTTCATCAATCGCCCACATCACT
CGAGACGTAAATTATGGCTGAATCATCCGCTACCTTCACGCCAATGECGCCTCAATATTCTTTATCTGCC
TCTTCCTACACAT CGGGECGAGGCCTATATTACCGATCATTTCTCTACT CAGAAACCT GAAACAT CGGCAT

>P_trogl od

ATGACCCCGACACGCAAAATTAACCCACTAATAAAATTAATTAATCACTCATTTATCGACCTCCCCACCC
CATCCAACATTTCCGCATGATGGAACT TCGECTCACTTCTCGECGCCTGCCTAATCCTTCAAATTACCAC
AGGATTATTCCTAGCTATACACTACT CACCAGACGCCTCAACCGCCTTCTCGTCGATCGCCCACATCACC
CGAGACGTAAACTATGGT TGGATCATCCGCTACCTCCACGCTAACGECGCCTCAATATTTTTTATCTGCC
TCTTCCTACACATCGGCCGAGGTCTATATTACGGECTCATTTCTCTACCTAGAAACCTGAAACATTGGCAT

>P_pani scus

ATGACCCCAACACGCAAAATCAACCCACTAATAAAATTAATTAATCACTCATTTATCGACCTCCCCACCC
CATCCAATATTTCCACATGATGAAACTTCGGCTCACTTCTCGGECGCCTGCCTAATCCTTCAAATCACCAC
AGGACTATTCCTAGCTATACACTACTCACCAGACGCCTCAACCGCCTTCTCATCGATCGCCCACATTACC
CGAGACGTAAACTATGGT TGAATCATCCGCTACCTTCACGCTAACGGECGCCTCAATACTTTTCATCTGCC
TCTTCCTACACGTCGGTCGAGGCCTATATTACGGCTCATTTCTCTACCTAGAAACCTGAAACATTGGCAT




GenBank:

ORIG N
1
61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961
1021

/]

t gaaat gaag
cacccaaagc
tagt acattt
ttaat caatg
ttat act aat
t acagt cat a
taccatcctc
attaaacttg
cat caaat gc
ct aat cagcc
cctactttca
t acggt gaag
ttagacat aa
cttaatgcca
ccctatgtcc
aaaattttac
aat att aaca
taattttatc

Formaty souboru:

atattctctt
tggcattcta
at gt at at cg
at at aggcca
acat caaat t
aactcttctc
cgt gaaacca
ggggt agct a
gttatcgccc
cat gaccaac
t caacat agc
aat cat t agt
at gct act ca
aaccccaaaa
tgatcgattc
aaaat cat gc
agttaatgta
cca

ct caagacat
at t aaact ac
t acatt aaac
t aaaacaat t
aatgctttaa
ttccatatga
acaacccgcc
aact gaaact
atacgttccc
at aact gt gg
cgt caaggca
ccgcaaaacc
at accaaat t
acact aagaa
tagtagttcc
t ccgt gaacc
gct t aat aac

caagaagaag
ttcttgtgta
tattttcccc
at caacat aa
agacat at ct
ctatcccctt
caccaat gcc
ttat cagaca
ct t aaat aag
t gt cat gcat
t gaaaggaca
caat cacct a
ttaactctcc
ct t gaaagac
caaaat at ga
aaaact ct aa
aaagcaaagc

gaact act cc
cataaattta
aagcat at aa
act gat acaa
gtgttatctg
ccccatttgg
cctcttctcg
tctggttctt
acat ct cgat
ttggtatttt
gcacacagt ¢
aggctaatta
aaacccccca
atatattatt
ctcatatttt
t cacactcta
act gaaaat g

ccaccaccag
cat agt acaa
gcaagt acat
accat gaat a
acat acacca
tctattaatc
ct ccgggecc
actt cagggc
ggt at cgggt
tttattttgg
t agacgcacc
ttcatgcttg
accccct cct
aact at caaa
agtacttgta
ttacgcaat a
ct t agat gga




PHYLIP (“interleaved” format):

6 1120

H sapi ens
P troglod
P_pani scus
G gorilla
P_pygnhaeus
H I ar

ATGACCCCAA
ATGACCCCGA
ATGACCCCAA
ATGACCCCTA
ATGACCCCAA
ATGACCCCCC

ATTCATCGAC
ATTTATCGAC
ATTTATCGAC
ATTCATTGAC
ACTCATCGAC
ACTTATCGAC

TACGCAAAAT
CACGCAAAAT
CACGCAAAAT
TACGCAAAAC
TACGCAAAAC
TGCGCAAAAC

CTCCCCACCC
CTCCCCACCC
CTCCCCACCC
CTCCCTACCC
CTCCCCACCC
CTTCCAGCCC

TAACCCCCTA
TAACCCACTA
CAACCCACTA
TAACCCACTA
CAACCCACTA
TAACCCACTA

CATCCAACAT
CATCCAACAT
CATCCAATAT
CGTCCAACAT
CATCAAACAT
CATCCAACAT

Formaty souboru:

ATAAAATTAA
ATAAAATTAA
ATAAAATTAA
GCAAAACTAA
ATAAAATTAA
ATAAAACTAA

CTCCCCATGA
TTCCGCATGA
TTCCACATGA
CTCCACATGA
CTCTGCATGA
TTCTATATGA

TTAACCACTC
TTAATCACTC
TTAATCACTC
TTAACCACTC
TTAACCACTC
TCAACCACTC

TGAAACTTCC
TGGAACTTCG
TGAAACTTCG
TGAAACTTCC
TGGAACTTCG
TGAAACTTTG




Formaty souboru:

NEXUS (PAUP*, “interleaved”):

#NEXUS

begi n dat a;

di mensi ons ntax=6 nchar=1120;
format datatype=DNA interl eave dat at ype=DNA m ssi nhg=? gap=-;

mat ri X

P troglod

P_pani scus
H sapi ens

Ggorilla

P_pygnaeus
H I ar

P troglod

P_pani scus
H sapi ens

Ggorilla

P_pygnmaeus
H I ar

end;

ATGACCCCGACACGCAAAATTAACCCACTAATAAAATTAATTAATCACTC
ATGACCCCAACACGCAAAATCAACCCACTAATAAAATTAATTAATCACTC
ATGACCCCAATACGCAAAATTAACCCCCTAATAAAATTAATTAACCACTC
ATGACCCCTATACGCAAAACTAACCCACTAGCAAAACTAATTAACCACTC
ATGACCCCAATACGCAAAACCAACCCACTAATAAAATTAATTAACCACTC
ATGACCCCCCTGCGCAAAACT AACCCACTAATAAAACTAATCAACCACTC

ATTTATCGACCT CCCCACCCCATCCAACATTTCCGCATGATGEAACTTCC
ATTTATCGACCT CCCCACCCCATCCAATATTTCCACATGATGAAACTTCG
ATTCATCGACCT CCCCACCCCATCCAACATCTCCGCATGATGAAACTTCG
ATTCATTGACCT CCCTACCCCGI CCAACATCTCCACATGATGAAACTTCC
ACTCATCGACCT CCCCACCCCATCAAACATCTCTGCATGATGGAACTTCG
ACTTATCGACCTTCCAGCCCCATCCAACATTTCTATATGATGAAACTTTG




Clustal:

P trogl od

P_pani scus
H sapi ens

G gorilla

P_pygnhaeus
H I ar

P trogl od

P_pani scus
H sapi ens

G gorilla

P_pyghaeus
H I ar

Formaty souboru:

ATGACCCCGACACGCAAAATTAACCCACTAATAAAATTAATTAATCACTCATTTATCGAC
ATGACCCCAACACGCAAAATCAACCCACTAATAAAATTAATTAATCACTCATTTATCGAC
ATGACCCCAATACGCAAAATTAACCCCCTAATAAAATTAATTAACCACTCATTCATCGAC
ATGACCCCTATACGCAAAACTAACCCACTAGCAAAACTAATTAACCACTCATTCATTGAC
ATGACCCCAATACGCAAAACCAACCCACTAATAAAATTAATTAACCACTCACTCATCGAC
ATGACCCCCCTGCGCCAAAACTAACCCACTAATAAAACTAATCAACCACTCACTTATCGAC

kkkkkkk* *kk*k*kk*%x *kk*k*k k**k* kkhkk*k kkhkkhk *kk k(khkkkk * *k*k k%%

CTCCCCACCCCATCCAACATT TCCGCATGATGCGAACT TCGEECTCACT TCTCGECECCTGC
CTCCCCACCCCATCCAATATTTCCACATGATGAAACT TCGECTCACTTCTCGEECECCTCC
CTCCCCACCCCATCCAACATCTCCGCATGATGAAACT TCGECTCACTCCTTGECECCT L
CTCCCTACCCCGI CCAACATCTCCACATGATGAAACT TCGECTCACTCCTTGGTGCCTCC
CTCCCCACCCCATCAAACATCTCTGCATGATGCGAACT TCGECTCACTTCTAGECECCTCC
CTTCCAGCCCCATCCAACATTTCTATATGATGAAACT TTGGT TCACT CCTAGECECCTGC

% *% kk*k*k *%* ** **% *% kkkkkhkk *kkkk k*k kkhkhk*k *kk k**k kkk*k*k*%x




Formaty souboru:
FASTQ:

Line 1 begins with a '@’ character and is followed by a sequence identifier and
an optional description (like a FASTA title line).

Line 2 is the raw sequence letters.

Line 3 begins with a '+' character and is optionally followed by the same
sequence identifier (and any description) again.

Line 4 encodes the quality values for the sequence in Line 2, and must contain
the same number of symbols as letters in the sequence.




lllumina sequence identifiers:

@HWUSI-EAS100R:6:73:941:1973#0/1

HWUSI-EAS100R the unique instrument name

6 flowcell lane
73 tile number within the flowcell lane
941 'x'-coordinate of the cluster within the tile
1973 'v'-coordinate of the cluster within the tile
#0 index number for a multiplexed sample (0 for no indexing)

the member of a pair, /1 or /2 (paired-end or mate-pair
reads only)

/1




BLAST (Basic Local Alignment Search Tool).

Nucleotide BLAST: nucleotide — nucleotide
blastx: nucleotide - protein

tblastn: protein —» nucleotide

Protein BLAST: protein — protein
megablast

blastn

discontiguous megablast




BLAST
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a

Using BLAST+ in Docker and on the cloud: Webinar on December 9, 2020.
BLAST finds regions of similarity between biological sequences. The program
compares nucleotide or protein sequences to sequence databases and
calculates the statistical significance. Learn more

In this webinar, the NCBI BLAST team will demonstrate containerized BLAST+ in

Docker that is ready to use locally and in the cloud.

Wed, 02 Dec 2020 12:00:00 EST More BLAST news

Basic Local Alignment Search Tool I

Web BLAST

BLAST Genomes
Enter organism common name, scientific name, or tax id ‘m
Human Mouse Rat Microbes
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Standard Nucleotide BLAST -

J blastn‘ blastp | blastx | tblastn | tblastx

BLASTN programs search nucleotide databases using a nucleotide query. more... (Reset page) [Bookmark)

Enter Query Sequence

Enter accession number(s), gi(s), or FASTA sequence(s) & Clear Query subrange &

CAAAAACACTAAGAACTTGAAAGACATATACTATTAACTATCTAACCCTATGTCCTGATCAATTCTAGTAGTT 4 —
CAAAAAATATGACTTATATTTTAGTTCTTGTAAAAATTTTGCAAAATAATGCCCCATAAGCCAAAACTCTAAT From New columns added to the
TATACCCTATTACGCAATAAACAATAGTAAGT TAATGTAGCTTAATAAAAAGCAAAGCACTGAAAATGCTTAG

ATGGATAATTTTATCCCATAAACACAAAGGTTTGGTC o | To Description Table - m

Or, upload file Vybrat soubor | Soubor nevybran e

Job Title ‘

Click 'Select Columns' or 'Manage Columns'. :

Enter a descriptive title for your BLAST search &)

| Align two or more sequences &

Choose Search Set
Database

tandard databases (nr etc.): (OrRNA/TS databases :?‘Genomic+transcript databases (Betacoronavirus
| Nucleotide collection (nr/nt) v]@

Organism
Optional ‘

[ Jexclude *+
Enter organism common name, binomial, or tax id. Only 20 top taxa will be shown &)
Exclude [ Models (XM/XP) _ Uncultured/environmental sample sequences
Optional

Limit to [ Sequences from type material
Optional
Entrez Query ‘ ‘ YoullfTj Create custom database

Optional Enter an Entrez query to limit search &)

Program Selection

Optimize for ®) Highly similar sequences (megablast)
() More dissimilar sequences (discontiguous megablast)
() Somewhat similar sequences (blastn)
Choose a BLAST algorithm &

( l—]—[_A—Sf ) Search database Nucleotide collection (nr/nt) using Megablast (Optimize for highly similar sequences)

[/ show results in a new window

(#)Algorithm parameters

4

Support center  Mailinglist Ao
BLAST is a registered trademark of the National Library of Medicine PP 3

NCBI

NATIONAL
National Center for Biotechnology Information, U.S. National Library of Medicine LIBRARY OF

MEDICINE
8600 Rockville Pike, Bethesda MD, 20894 USA
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BLAST ° » blastn suite » results for RID-WX41A1JA013

< Edit Search

Save Search Search Summary v

@ How to read this report?

Filter Results

@ BLAST Help Videos

Home

Recent Results

Saved Strategies

Help

DBack to Traditional Results Page

Organism only top 20 will appear

[ ] exclude ‘

Type common name, binomial, taxid or group name

Job Title Nucleotide Sequence

RID WX41A1JA013  Search expires on 12-09 03:27am  Download All v
Program BLASTN@  Citation v

Database nt See details v

Query ID lcl|Query_50051

Description None

Molecule type dna

Query Length 950

Other reports Distance tree of results MSA viewer @

Graphic Summary

Alignments

Taxonomy

=+ Add organism
Percent Identity E value Query Coverage
to to to

Reset

Sequences producing significant alignments

select all 700 sequences selected

Mus cypriacus isolate MM1375 tRNA-Thr gene

Description
v

partial sequence;_and tRNA-Pro gene

D-loop

and tRNA-Phe gen...

Mus cypriacus isolate MM1373 tRNA-Thr gene

partial sequence; and tRNA-Pro gene

D-loop

and tRNA-Phe gen...

Download ¥ [ Select columns ¥ Show (2]

Common Name

v

Cypriot mouse

Cypriot mouse

Mus cypriacus isolate MM1372 tRNA-Thr gene

partial sequence;_and tRNA-Pro gene

D-loop

and tRNA-Phe gen...

Cypriot mouse

Mus cypriacus isolate MM1391 tRNA-Thr gene

partial sequence; and tRNA-Pro gene

D-loop

and tRNA-Phe gen...

Cypriot mouse

Mus cypriacus isolate MM1388 tRNA-Thr gene

partial sequence;_and tRNA-Pro gene

D-loop

and tRNA-Phe gen...

Cypriot mouse

Mus cypriacus isolate MM1387 tRNA-Thr gene

partial sequence; and tRNA-Pro gene

D-loop

and tRNA-Phe gen...

Cypriot mouse

Mus cypriacus isolate MM1374 tRNA-Thr gene

partial sequence; and tRNA-Pro gene

D-loop

and tRNA-Phe gen...

Cypriot mouse

Mus cypriacus isolate MM1364 tRNA-Thr gene

partial sequence; and tRNA-Pro gene

D-loop

and tRNA-Phe gen...

Cypriot mouse

Mus cypriacus isolate MM1360 tRNA-Thr gene,

partial sequence;_and tRNA-Pro gene

D-loop,

and tRNA-Phe gen...

Cypriot mouse

Mus cypriacus isolate MM1371 tRNA-Thr gene,

partial sequence; and tRNA-Pro gene,

D-loop

and tRNA-Phe gen...

Cypriot mouse

Mus cypriacus isolate MM1383 tRNA-Thr gene, |

partial sequence;_and tRNA-Pro gene

D-loop

and tRNA-Phe gen...

Cypriot mouse

oo QpQooQa@

Miie muvmriaciie ienlata MAMARRR tRNA_Thr nana

nartial canianra: and tRNA_Dra nana

N_laan

and tRNA_Dha nan

Cunrint mAtica

GenBank Graphics Distance tree of results
Max  Total Query E Per. Acc.
Score Score Cover value Ident Ly meEes
v v v v v v
878 1756 100% 0.0 100.00% 1062 EU106210.1
878 1751 100% 0.0 100.00% 1062 EU106208.1
874 1747 100% 0.0 99.79% 1062 EU106207.1
872 1653 95% 0.0 99.79% 1015 EU106216.1
872 1739 100% 0.0 99.79% 1062 EU106214.1
872 1712 100% 0.0 99.79% 1062 EU106213.1
872 1717 100% 0.0 99.79% 1062 EU106209.1
872 1734 100% 0.0 99.79% 1062 EU106204.1
872 1706 100% 0.0 99.79% 1062 EU106200.1
872 1739 100% 0.0 99.79% 1062 EU106199.1
872 1712 100% 0.0 99.79% 1062 EU106198.1
[772 A17NA  1NN0L nn aQ 7004 1NR2 FElIIMNAR1QR 1




Alignment view‘ Pairwise v \ D CDS feature @ [Restore defaults Download “

100 sequences selected &

& Download v~ GenBank Graphics Sort by: ‘ E value v ‘ ¥ Next <4Descriptions

Mus cypriacus isolate MM1375 tRNA-Thr gene, partial sequence; and tRNA-Pro gene, D-loop, and tRNA-Phe gene, complete
sequence; mitochondrial
Sequence ID: EU106210.1 Length: 1062 Number of Matches: 2

See 2 more title(s) ¥ See all Identical Proteins(IPG)

Range 1: 1 to 475 GenBank Graphics ¥ Next Match
Score Expect Identities Gaps Strand
878 bits(475) 0.0 475/475(100%) 0/475(0%) Plus/Plus

Query 1 TGTAAACCTGAAATGAAGATATTCTCTTCTCAAGACATCAAGAAGAAGGAACTTATTCCC 60

LECEEECEEEEEEE e Ee e e e e e e e e e e e e e ey
Sbjct 1 TGTAAACCTGAAATGAAGATATTCTCTTCTCAAGACATCAAGAAGAAGGAACTTATTCCC 60

Query 61 CACCACCAACACCCAAAGCTGGTATTCTAGTTAAACTACTTCTTGAGTACATAAATTTAC 120

‘ II|IIIIII|III||III|IIIIIIIIIII||III|IIIIII|IIII|IIII|IIIIII|
Sbjct 61  CACCACCAACACCCAAAGCTGGTATTCTAGTTAAACTACTTCTTGAGTACATAAATTTAC 120

Query 121 ATAGTACATTAGTACATTTATGTATATCGTACATTAAATTATATTCCCCAAGCATATAAG 180

[LEEDLCEEEEEEEE e e e e e e e e e e e e e et
Sbjct 121 ATAGTACATTAGTACATTTATGTATATCGTACATTAAATTATATTCCCCAAGCATATAAG 180

Query 181 CACGTAAATTAAATTAATGACATAGCACATAAAACGATATTTAACATAAAATACTACACA 240

LEEEEVEEEEEEEE R e e e e e e e e e e e e ren e
Sbjct 181 CACGTAAATTAAATTAATGACATAGCACATAAAACGATATTTAACATAAAATACTACACA 240

Query 241 ACATGAATATTATATTAAATACATTAAGTTAATGCTTTAAAGACATATCTGTGTTATCTG 300

[EEECLEETEEEEE T e e e e e e e e e en
Sbjct 241 ACATGAATATTATATTAAATACATTAAGTTAATGCTTTAAAGACATATCTGTGTTATCTG 360

Query 301 ACATACACCATAAAGTCATAAACCCTTCTCTTCCATATGACTATCCCCTTCCCCATTTGG 360

[EEEEEEELEEEEE e e e ee e e e e L e e rn
Sbjct 301 ACATACACCATAAAGTCATAAACCCTTCTCTTCCATATGACTATCCCCTTCCCCATTTGG 360

Query 361 TCTATTAATCTACCATCCTCCGTGAAACCAACAACCCGCCCACCTATGCCCCTCTTCTCG 420

LECLREEEEEEEEEEE R e e e e e e e e e e rn
Sbjct 361 TCTATTAATCTACCATCCTCCGTGAAACCAACAACCCGCCCACCTATGCCCCTCTTCTCG 420

Query 421 CTCCGGGCCCATTAAACTTGGGGGTAGCTAAACTGAAACTTTATCAGACATCTGG 475

LECECECEEEEEEEE e e e e e et e e b e e e e eryn
Sbjct 421 CTCCGGGCCCATTAAACTTGGGGGTAGCTAAACTGAAACTTTATCAGACATCTGG 475

Range 2: 588 to 1062 GenBank Graphics A Previous Match 4 First Match




Sekvence conversion:
Complementary Sequence Conversion Tool

GenBank:

puvodné Los Alamos National Laboratory
90's — NCBI (National Center for Biotechnology Information)

20 000 primych podani, 200 000 hromadnych podani denne

kazdych 10 mésicu zdvojnasobeni poctu




GenBank

E Kerio Connect Client X ’ § iDNES.cz - s nami vite vic X ‘ i TV program pro vice nez 100 TV X & mus cypriacus - Nucleotide - NC' X + - X
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& NCBI  Resources (¥ How To &) Sign in to NCBI
Nucleotide Nucleotide v ‘mus cypriacus | \@
Create alert Advanced Help
o COVID-19 is an emerging, rapidly evolving situation. [ % |

Get the latest public health information from CDC: https://www.coronavirus.gov

Get the latest research information from NIH: https://www.nih.gov/coronavirus

Find NCBI SARS-CoV-2 literature, sequence, and clinical content: https://www.ncbi.nlm.nih.gov/sars-cov-2/

Species Summary » 20 per page » Sort by Default order « Send to: »  Filters: Manage Filters
Animals (29)
Customize ...
Find related dat =
Items: 1 to 20 of 29 nd a
Molecule types Database: | Select v
genomic DNA/RNA (29) Page |1 | of2 Next> Last>>
Customize ... — . . . .
] Mus cypriacus mitochondrial partial cytb gene for cytochrome b
Source databases 1. 1,140 bp linear DNA
INSDC (GenBank) (29) Accession: FR751074.1 GI: 323713991
Customize ... Protein PubMed Taxonomy Search details &
Sequence Type GenBank FASTA  Graphics "Mus cypriacus"[Organism] OR mus
Nucleotide (29) cypriacus[All Fields]
(] Mus cypriacus isolate MM1381 tRNA-Thr gene, partial sequence; and tRNA-Pro gene, D-loop, and
Genetic 2. tRNA-Phe gene, complete sequence; mitochondrial
compartments .
Mitochondrion (28) 1,062 _bp linear DNA —
Accession: EU106281.1 GI: 157266050 Search \ See more...
Sequence length PubMed  Taxonomy
Custom range... GenBank FASTA Graphics PopSet
Release date Recent activity =
Custom range... (] Mus cypriacus isolate MM1377 tRNA-Thr gene, partial sequence; and tRNA-Pro gene, D-loop, and Turn Off  Clear
3. tRNA-Phe gene, complete sequence; mitochondrial .
Revision date 1.062 bb linear DNA Q mus cypriacus (29)
Custom range... ’ P Nuclsafide
Accession: EU106280.1 Gl: 157266049
PubMed Taxonomy Q_ mus cypriacus control region (0)
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Mus cypriacus isolate MM1381 tRNA-Thr gene, partial sequence; and tRNA-Pro
gene, D-loop, and tRNA-Phe gene, complete sequence; mitochondrial

GenBank: EU106281.1
FASTA Graphics PopSet

Go to: [v)

LOCUsS
DEFINITION

ACCESSION
VERSION
KEYWORDS
SOURCE
ORGANISM

REFERENCE
AUTHORS

TITLE
JOURNAL
PUBMED
REFERENCE
AUTHORS

TITLE
JOURNAL

FEATURES
source

IRNA
tRNA

D-loop
gap

TRNA

ORIGIN

EU106281 1062 bp DNA linear ROD 16-NOV-2007
Mus cypriacus isolate MM1381 tRNA-Thr gene, partial sequence; and
tRNA-Pro gene, D-loop, and tRNA-Phe gene, complete sequence;
mitochondrial.

EU106281

EU106281.1

mitochondrion Mus cypriacus (Cypriot mouse)
Mus cypriacus
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
Mammalia; Eutheria; Euarchontoglires; Glires; Rodentia; Myomorpha;
Muroidea; Muridae; Murinae; Mus; Mus.
1 (bases 1 to 1062)
Macholan,M., Vyskocilova,M., Bonhomme,F., Krystufek,B., Orth,A. and
Vohralik,V.
Genetic variation and phylogeography of free-living mouse species
(genus Mus) in the Balkans and the Middle East
Mol Ecol 16 (22), 4774-4788 (2007)
17908218
2 (bases 1 to 1062)
Macholan,M., Vyskocilova,M., Bonhomme,F., Krystufek,B., Orth,A. and
Vohralik,V.
Direct Submission
Submitted (20-AUG-2007) Laboratory of Mammalian Evolutionary
Genetics, Institute of Animal Physiology and Genetics, Acad. Sci.
Czech Rep., Veveri 97, Brno CZ-60200, Czech Republic
Location/Qualifiers
1..1062
/organism="Mus cypriacus"
/organelle="mitochondrion"
/mol_type="genomic DNA"
/isolate="MM1381"
/db_xref="taxon:468371"
/country="Cyprus: Paramytha, 12 km N Limassol"
/note="type: CY17"
<1..37
/product="tRNA-Thr"
38..105
/product="tRNA-Pro"
106..982
476..587
/estimated_length=112
983..1049
/product="tRNA-Phe"

1 tgtaaacctg aaatgaagat attctcttct caagacatca agaagaagga acttattccc
61 caccaccaac acccaaagct ggtattctag ttaaactact tcttgagtac ataaatttac
121 atagtacatt agtacattta tgtatatcgt acattaaatt atattcccca agcatataag
181 cacgtaaatt aaattaatga catagcacat aaaacgatat ttaacataaa atactacaca
241 acatgaatat tatattaaat acattaagtt aatgctttaa agacatatct gtgttatctg
301 acatacacca taaagtcata aacccttctc ttccatatga ctatcccctt ccccatttgg
361 tctattaatc taccatcctc cgtgaaacca acaacccgecc cacctatgec cctecttecteg
421 ctccgggeccc attaaacttg ggggtagcta aactgaaact ttatcagaca tctgg

[gap 112 bp] Expand Ns

588

cat ttggtatttt

601 tttattttgg tctactttca tcaacatagc cgtcaaggca tgaaaggaca gcacacagtc
661 tagacgcacc tacggtgaag aatcattagt cctcataacc caatcaccca aggctaatta
721 ttcatgcttg ttagacataa aattattcaa taccagattt taactctcca aacccccccc
781 acccccatcc tcttaatgcc aaaccccaaa aacactaaga acttgaaaga catatactat
841 taactatcta accctatgtc ctgatcaatt ctagtagttc aaaaaatatg acttatattt
901 tagttcttgt aaaaattttg caaaataatg ccccataagc caaaactcta attataccct
961 attacgcaat aaacaatagt aagttaatgt agcttaataa aaagcaaagc actgaaaatg
1021 cttagatgga taattttatc ccataaacac aaaggtttgg tc
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FASTA ~

Send to: «

Mus cypriacus isolate MM1381 tRNA-Thr gene, partial sequence; and tRNA-Pro
gene, D-loop, and tRNA-Phe gene, complete sequence; mitochondrial

GenBank: EU106281.1

GenBank Graphics PopSet

>EU106281.1 Mus cypriacus isolate MM1381 tRNA-Thr gene, partial sequence; and tRNA-Pro

gene, D-loop, and tRNA-Phe gene, complete sequence; mitochondrial
TGTAAACCTGAAATGAAGATATTCTCTTCTCAAGACATCAAGAAGAAGGAACTTATTCCCCACCACCAAC
ACCCAAAGCTGGTATTCTAGTTAAACTACTTCTTGAGTACATAAATTTACATAGTACATTAGTACATTTA
TGTATATCGTACATTAAATTATATTCCCCAAGCATATAAGCACGTAAATTAAATTAATGACATAGCACAT
AAAACGATATTTAACATAAAATACTACACAACATGAATATTATATTAAATACATTAAGTTAATGCTTTAA
AGACATATCTGTGTTATCTGACATACACCATAAAGTCATAAACCCTTCTCTTCCATATGACTATCCCCTT
CCCCATTTGGTCTATTAATCTACCATCCTCCGTGAAACCAACAACCCGCCCACCTATGCCCCTCTTCTCG
CTCCGGGCCCATTAAACTTGGGGGTAGCTAAACTGAAACTTTATCAGACATCTGGNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNCATTTGGTATTTTTTTATTTTGGTCTACTTTCATCAACATAGC
CGTCAAGGCATGAAAGGACAGCACACAGTCTAGACGCACCTACGGTGAAGAATCATTAGTCCTCATAACC
CAATCACCCAAGGCTAATTATTCATGCTTGTTAGACATAAAATTATTCAATACCAGATTTTAACTCTCCA
AACCCCCCCCACCCCCATCCTCTTAATGCCAAACCCCAAAAACACTAAGAACTTGAAAGACATATACTAT
TAACTATCTAACCCTATGTCCTGATCAATTCTAGTAGTTCAAAAAATATGACTTATATTTTAGTTCTTGT
AAAAATTTTGCAAAATAATGCCCCATAAGCCAAAACTCTAATTATACCCTATTACGCAATAAACAATAGT
AAGTTAATGTAGCTTAATAAAAAGCAAAGCACTGAAAATGCTTAGATGGATAATTTTATCCCATAAACAC
AAAGGTTTGGTC

Graphics «

Send to: «

Mus cypriacus isolate MM1381 tRNA-Thr gene, partial sequence; and tRNA-Pro gene, D-loop, and tRNA-

Phe gene, complete sequence; mitochondrial
GenBank: EU106281.1

GenBank FASTA PopSet
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European Nucleotide Archive (ENA)

The European Nucleotide Archive (ENA) is a repository providing free and unrestricted
access to annotated DNA and RNA sequences. It also stores complementary information
such as experimental procedures, details of sequence assembly and

other metadata related to sequencing projects.[!l The archive is composed of three main
databases: the Sequence Read Archive, the Trace Archive and the EMBL Nucleotide
Sequence Database (also known as EMBL-bank). (Wikipedia)

Enter text search terms

Examples: histone, BNDOOOB5.

I o

Examples: Taxon:0806, BN0O00ES, PRIEB402

The ENA Advanced Search API changed on 2023-05-02! Details here.
We recommend that you subscribe to the ENA-announce mailing list for updates on services.

For SARS-CoV-2 data submissions, users should contact us in advance of submission at virus-dataflow@ebi.ac.uk for specific advice on options and to access the highest levels of support.
We have also launched a Drag-and-Drop Data Submission Service (currently in Beta) suitable for ceriain SARS-Cov-2 submissions. We are inviting submitters to ry this out. Please contact us
at the email above for details

European Nucleotide Archive

The European Nucleotide Archive (ENA) provides a comprehensive record of the world’s nuclectide sequencing information, covering raw sequencing data, sequence assembly information and
functional annotation. More about ENA.

Access to ENA data is provided through the browser, through search tools. through large scale file download and through the API

Q ®»

Search Rulespace

Tweets from @

@ENASequence

13 [European Nucleotide Archive (ENA)
Retweeted

@ GWAS Ca... @GWASC...-Apr26 W
Today is our birthday!!

Latest ENA news & #15yearsGWASCatalog @

ENA: Improving spatio-temporal annotations Dec 1, 2021, 1:00:00 AM We are the result of all #gwas
community and the effort of current
and past team members, curators,
Read more > data scientists, developers, managers,

The European Nucleotide Archive, along with its partners in the International Nucleotide Sequen

This website requires cookies, and the limited processing of your personal data in order to function. By using the site you are agreeing to this as 1 agree, dismiss this banner

outlined in our Priv and Terms of Use.




DRYAD

Dryad is an international open-access repository of research data, especially data
underlying scientific and medical publications (mainly of evolutionary, genetic, and
ecology biology). (Wikipedia)

od roku 2008

ulozisté: github.com/CDL-Dryad/dryad

Explore data ‘ |Sear:h

"" Who we are | What we do ‘ Joinus ‘ Help = | Login
\ 2\ y
\ \ J

Photo DOI 10.5061/dryad xd2547dd5

Submit now

Dryad is a community-owned resource
Learn about membership

How it works

») o = 6639
Login Submit Review Cite
Use your ORCiD. If your Whether or not your data Our curators will check Cite and promote your
institution is a Dryad are related to an article, through your submission data publication!
member, connect to your upload your data files and to ensure the data are
existing credentials. receive a citable DO, usable. They may contact
you with advice or




Sekvence 1
Sekvence 2

TTGITACGACGG
INEEEEEEEN
TTGITACGACG

Serazeni sekvenci:

TTGTACGACGG
TTGTACGACC

TTGI- - - ACGACGG

GP =g +hl
g - gap penalty

Sekvence 1ACTTGIGCTTC
Sekvence 2ACGIGCTGCTC

ACTTCG- TGCTTC
Path 1 00O 0O 0000
ACGTGCTGCTC

ACTTGIGCTTC
Path 2 OO 0O00O0OO O
AC- - GTGCTGCTC

e HEE h — gap extension
TTGTACGACG penalty
| — gap length

Gap penalty:
g = penalizace za vyskyt mezery (1x)
h = extenze za kazdou ,poml¢ku”

| = délka mezery (= pocet ,pomicCek™)




Progresivni serazeni - ClustalX

3 phases:

1. Alignment of sequence pairs — pairwise distances
2. Construction of ,guide tree” (NJ)
3. Alignment of all sequences according to the guide tree

sequence A |
.
sequence B Il.
111.
o

sequence C

sequence D

sequence E




Dalsi programy:
Clustal Omega — online

MUSCLE, MAFFT, Geneious

programy pro sefazeni soucasti mnoha populacnégenetickych baliku




Align-free methods
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Chan & Ragan, Biology Direct (2013)




