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_Nucleotide bioinformatics Il

Retrieving nucleotide sequences from databases (Genbank/NCBI)

Feature analysis: statistics, reverse complement, restriction analysis
Translation, identifying open reading frame

PCR primer design, rt-PCR

Secondary structure prediction

Sequence comparison, unknown sequence identification

Single Nucleotide Polymorphisms

DNA sequencing

Gene expression

microRNA

Genomes....



Nucleotide sequence comparison

-Analogous to protein comparison

Local Alignment

| Target Sequencel
5' ACTACTAGATTACTTACGGATCAGGTACTTTAGAGGCTTGCAACCA 3'

ATEE ARTETAT SRR EER L
Query Sequence |5 ' TACTCACGGATGAGGTACTTTAGAGGC 3'

Global Alignment

| Target Seguencel
5' ACTACTAGATTACTTACGGATCAGGTACTTTAGAGGCTTGCAACCA 3

L9 4 1 B 1 A ML
5' ACTACTAGATT----ACGGATC--GTACTTTAGAGGCTAGCAACCA 3

Query Sequence




Nucleotide sequence comparison

-Analogous to protein comparison

e.g. multalin

— Comparing/looking for short sequences (primers)

Default matrix:BLOSUM®62

input:

>sequence
GGGCACACTCCAGCAGACGCCCGAATTCAAATCCTGGAAGGATGGAAGAAACGCCTGGAGAATATTTGGG
ATGAGACACCACTGTATTTTGCTCCAAGCAGCCTCTTTGACCTAAACTTCCAGGCAGGATTCTTAATGAA
AAAAGAGGTACAGGATGAGGAGAAAAACAAGAAATTTGGCCTTTCTGTGGGCCATCACTTGGGCAAGTCC
ATCCCAACTGACAACCAGATCAAAGCTAGAAAATGAGATTCCTTAGCCTGGATTTCCTTCTAACATGTTA
TCAAATCTGGGTATCTTTCCAGGCTTCCCTGACTTGCTTTAGTTTTTAAGATTTGTGTTTTTCTTTTTCC
ACAAGGAATAAATGAGAGGGAATCGACTGTATTCGTGCATTTTTGGATCATTTTTAACTGATTCTTATGA
TTACTATCATGGCATATAACCAAAATCCGACTGGGCTCAAGAGGCCACTTAGGGAAAGATGTAGAAAGAT
>2 .exon

CAGGATGAGGAGAAAAACA

9 Alignment parameters

@ Symbol comparison Table - Gap open def. - Gap ext def.: @

| Blosum&2 - 12 - 2 v | if 'Personal' select a file: Nevybran Zadny soubor

1 10 20 30 40 50 (=] 0 g0 90 1y 110 120 130
sequence  GEGCACACTCCAGCAGACGCCCGART TCARATCC TGEARGGATGEARGARACGLCT GGAGARTATT TGEGATGAGACACCACTGTATTTTGCTCCARGCAGCCTCT TTGACCTARACT TCCAGGCAGGAT
Fpriner
COMBEMEBUE  aannonsnssisonsonsssansstssssssssssssnssisissosessssssssstutttsiesssssatousistssonssssstatstsiotosasasessisiatotasasanassssnsnasas

131 140 150 160 170 180 190 200 210 220 230 240 250 260
sequence TCTTAATGARRRARGAGG TACAGGAT GAGGAGAARARCARGAARTT TGECCT TTCTGTGGECCATCAC TTGEECARGTCCATCCCARE TGACAACCAGATCARAGC TAGARRATGAGAT TCC TTAGCCTG
Fpriner CAGGAT BAGGAGAARRRACA
CORMAIE  sosssnioissnsneninse INTONTEAGGABAMAAACA, o o006 0 s 06 0s 0 00s 0 b $40000 06040 REe e bt SRESEE 00 SRS 01 LN S0 RE SRS RTttsisbstninboteinbesns

261 270 280 290 300 310 320 330 3d0 350 a6 ann 380 390

EEqUEnCE I;'II'ITICI'.TTCTMI:HTHTl'ﬂ'll:m'lI:TH}El'llI'CTI'I'I:Cli'.'ﬁtIT['.CI:IEMTIEETTIIETTITTIIMIITITGTETTT'ITCTTTHCCMMTMTHEMMTI:MHMIIHEGTHCR;
Fpriner

COMBEMEUS  oyuennenenteasassesnsrestessetsstessessssessstssssssesttsnstsensssentsesretestttstteostetatittsetssaettetesssanstesnsetanttssntes

I i 41 420 430 Adi 450 B Cr A8 490
I I
TITTGGATCATTTTTARC TGATTCTTATGATTRC TATCATGGCATATARCCARART CCGACTGAGE TCARGAGGC CAC TTAGGGARAGATGTRGARAGAT




Nucleotide sequence comparison

-Analogous to protein comparison

e.g. multalin

— Comparing sequences identified and unknown

Default matrix:BLOSUM®G2 - often does not work for DNA sequence

NH_015696.4
69BF16
Consensus

HH_015696.4
69BF16
Consensus

NH_015696.4
69BF16
Consensus

HH_015696.4
G69BF16

Consensus

HH_015696.4
63BF16

.

1 10 20 30

1 + + +

GTCTTTGCCCTCGCGACGCCGCCACCTCCGGE
NGGCATTCTCCCGCACTGTGTGGGGL

+sssssgcclacglgaleclaleaceTechbe

131 140 150 160
I i i #

TCAACATCCGGGGCARACTGGTGTCGCTGGAL
ARAATTCTAGTATTTTGATTATTTGAATCTTE
aaffAcaccalgagcaaaalgalglcaalcgai

261 270 280 290
| + + +
GGGCCCCCACCACTTTARCGTGCTCGCCTTCL
AGTATATCARG-CAATAARTCTCCCACCCAAGL
albgacacCAac,CaaTAAccTeCecacCCaact

391 400 410 420
I " " #
AAGATTGCAGTCACCGGTACTGGTGCCCATC
AGGCATTCAATGARCATTTTTTG==-=CATATE
RaGaaTgCRAaTcAaCagTacTgh, ., .Caaac:

521 530 540 550
1 + + +
ACCCARCTGTGTCAGTGGAGGAGGTCAGACC(
CTGTETTHTTTTETTCHTTHCEﬂﬂﬂﬁﬂHETGE

NH_015636.4
69BF16

Consensus

NH_015696.4
69BF16
Consensus

NH_015696.4
69BF16
Consensus

NH_015696.4
69BF16
Consensus

HH_015696.4
69BF16

9 Alignment parameters

@ Symbol comparison Table - Gap open def. - Gap ext def.: @

| Blosumé2 - 12-2 v | if P, I' select a file: | Zvolit soubor | Nevybran Zadnj soubor

Blosumé2 - 12-2
Dayhoff-8-0
Risler-50 -0
Genefiq-1-0 lefault: value from comparison table) @
DNA-5-0
AHDNA-30-0 SO SO € C e T A
Identity - 1- 0 opening: | default |
Personal lextension: | default |
261 270 280 290 300 310 320 330 340 350 360 370 380

I + + + + + + + + + + + + -
GGGCCCCCACCACTTTARCGTGCTCGCCTTCCCCTGCARCCAGTTTGGCCARCAGGAGCCTGACAGCARCARGGAGATTGAGAGCTTTGCCCGCCGCACCTACAGTGTCTCATTCCCCATGTTTAG

e L L T T T T T T T T T L L R s T Y

391 400 410 420 430 440 450 460 470 480 490 500 510
| + + + + + + + + + + + +
ATTGCAGTCACCGGTACTGGTGCCCATCCTGCCTTCAAGTACCTGGCCCAGACTTCTGGGARGGAGCCCACCTGGARCTTCTGGAAGTACCTAGTAGCCCCAGATGGARAGGTGGTAGGGGCTTGG!
b2l 530 540 550 560 570 580 590 60O 610 620 630 640

1 : . . " " + s . . . + . .
CARCTGTGTCAGTGGAGGAGGTCAGACCCCAGATCACAGCGCTCGTGAGGARGCTCATCCTACTGARGCGAGARGACTTATARCCACCGCGTCTCCTCCTCCACCACCTCATCCCGCCCACCTRTG
HGGCATTCTCCCGCAC---TGTG

U PP 112108 1 1% LM 0. g ) | )

651 660 670 680 690 700 710 720 730 740 750 760 770
I + + + + + + + + * + + + :
GCTG=ACCAR=TGCARACTCAARTGGTGCTTCARRGGGAGAGACCCACTGACTCTCCTTCCTTTACTCTTATGCCATTGGTCCCATCATTCTTGTGGGGGARAARTTCTAGTATTTTGATTATTTG
GCTGGACCAARTGCARACTCAR=-TGGTGCTTCAR=-GGGAGAGACCCACTGACTCTCCTTCCTTTACTCTTATGCCATTGGTCCCATCATTCTTGTGGGGGARARATTCTAGTATTTTGATTATTTGI
GCTG,ACCAR, TGCARACTCAA, TGGTGCTTCAA, GGGAGAGACCCACTGACTCTCCTTCCTTTACTCTTATGCCATTGGTCCCATCATTCTTGTGGGGGARAAATTCTAGTATTTTGATTATTTGI

781 790 800 810 820 830 840 850 860 870 880 830 900
1 ’ : : " + + + + ’ : + + .
TTACAGCARCARATAGGARCTCCTGGCCAATGAGAGCTCTTGACCAGTGARTCACCAGCCGATACGARCGTCTTGCCARCARRAATGTGTGGCARATAGARGTATATCARGCAARTARTCTCCCACC
TTACAGCARCARATAGGARCTCCTGGCCARTGAGAGCTCTTGACCAGTGARTCACCAGCCGATACGARCGTCTTGCCARCARARATGTGTGGCAARATAGARGTATATCARGCARTAATCTCCCACC




Nucleotide sequence comparison

-Analogous to protein comparison

e.g. multalin

% CO m pa ri n g ge n O m iC D N A a n d c D N A ( m R N A) 1638116390 16400 16410 16420 16430 16440 16450 16460 16470 16480 16490 16500 16510

! 1
NG_011504,1  AAGGACAATARTGATCTCTTTCCTTAARGTGCTRACTCCCCAGGAGGEARTGGGARAGGTGTGARGAGGGGCTTCCCACACAGTGCCATCATGGEGAGCGGCTCAGCACTCCGAGCCACCTTCTGRGCTTG
HH_000303,2

CONSENSUS  4eunsasnsasnosssssssssonssssssssanssssssssssesntosnsssasssetssesstssstsosssssssssstssstssssstssntesssssstssssssssntssnssosssosnnas

Defa u It ° B LOS U M 6 2 é D N A 5 -0 155!115520 16530 16540 16550 16560 16570 16580 16590 16600 16610 16620 16630 1654?
.

NG_011504.1 GGGAGCCCCTGGTCTTACCTCARTGATGTCTTCTGTCCCACAGT TCCCCCTGCAGTGGTTTGGAGTCCCTGCCATTCTGARAGGCTGETTTGAGCGAGTGTTCATAGGAGAGT TTGCTTACACTTACGLT

HH_000303,2 TTCCCCCTGCAGTGGT TTGGAGTCCCTGCCATTCTGARAGGCTGGT TTGAGCGAGTGT TCATAGGAGAGT TTGCTTACACT TRCGCT
CONSENSUS  4eevsersssssssssssssssssssssssssssssssssnns TTCCCCCTGCAGTGGTTTGGAGTCCCTGCCATTCTGARAGGCTGGT TTGAGCGAGTGTTCATAGGAGAGT TTGCTTACACTTACGCT

?002120030 20040 20050 20060 20070 20080 20030 20100 20110 20120 2013 }ssmsssn 16660 16670 16680 16690 16700 16710 16720 16730 16740 16750 16760 1577?

HG.011504,1 ARATGCACCCACGCAGGTCTTGGRTGAGTCACCTGL CARGRRRCTGAGACT-CCCTARAGTAACAGARCTTC-CAGCCTTCTTGRCARAGGATCCAGGT TRGCACAGTT NG_01150d,1 GCCATGTATGACARAGGACCCTTCCGGETAGGTGGATGGTTCTGARTGCTCTGACAGCCAGCTTCTGAGTGETCTGTCCTGATRCAGEGETGTTTRTTTGTTTGTTTGTTTGAGATGGAGCTTCCCTCTT
HH_000903,2 CTGGECTTATAARGAAGGCCATC=T6AGR=======CCCAGATATTGTGGEC TGARCARAAGARAGE TGGARGCCGCAGAC==CTTGTGATA==TTCCAGT T===CCCCCTRL ""Em‘)‘-“)-"-? ggga}g}mggg:ggggggg}{EE;
Consensus aaagccaacaflaGiafiiicCalc, TGA6, , .. , ., CCaRGRaRcTGaGal T aaCaHAAGaRaCatafageC , CAGaC, .CTTGgcAaf, . aTCCAGET , . CaCacTgc oneensus BT T e v anannsnnarsssresnrmnnnnnsanmnrssssrsrnnnnsnnsas ass s s s s s s

2015120160 20170 20180 20190 20200 20210 20220 20230 20240 20250 202¢
I

1677116780 16790 16800 16810 16820 16830 16840 16850 16860 16870 16880 16890 16900

1
HG_011504,1 GTTGCCCAGGCTGGAGTGCAGTGGCGGGATCTCGECTCACTGCARCCTCCACCTCCTGAGT TCARGCGATTCTCCTGCCTCAGCCTCCCGAGTAGC TGGGAT TRCAGGCATATGCCACCATGCCCGGETA

HH_000903,2
HG_011504,1 AGARCACACCTGAGARGGE TARAAT TGGTARCGGE TAGGTAGAGGGT ARGAGAGAGACGC TAGC TCTGAACTGATTCTCTAGTGTGCC TGAGGCCTCCTTA-TCAGAGT e OSSOSO
NH_000903,2 ===-CCATTCTGA-ARGGETGGTTTGAGCGAGTGT TCATAGGAGRGT TTGCTT=-=ACACT TACGCTGCCATGTATGACARRGGACCT T======TCCGGAGTAAGARE .
Consensus . ,..CaaacCTGA, ANGGCTasaaTgaGeafcgheT GAGaGTaaGaga, . ,ACaCTaaCgCThaaaTGaaTcaCaRaghacCCT, , ... . TCCeA, TaRGAag 1690116910 16920 16930 16940 16950 16960 16970 1698y 16990 1reeh 1w rreed 1%

HG_011504,1  ATTTTGTATTTCTAGTAGAGACGEEGTTTCTCCATGTTRETCAGECTRRTCTTGAACTCCTGACCTCAGGTGATCTACCCRCCTCAGCCTCCCARAGTGCTRTEATTRCCGRTRTGAGCCACTETRCLCE
2028120290 20300 20310 20320 20330 20340 20350 20360 20370 20380 203 HH_000303,2
|

HG_011504,1 CARCTTCTGTTGTTTATAGTACAR-CTGCATGGRATTGETTGACTTACCTCTCTGTGCTTTCTGTATCC-——TCAGAGTGGCATTCTGCATTTCTGTGGCTTCCAAGTC 1703117040 17050 17060 17070 17080 17090 17100 17110 17120 17130 17140 17150 17160
HH_000903,2 TGEGTGGECAGTGGCTCCATGTACTCTCTGCARGEGATCCACGGG==-GACATGARTGT-CATTCTCTGGCCART TCAGAGTGGCATTCTGCATTTCTGTEGCTTCCARGTC
Consensus caacgglablgbeTeaaalbTACaa. CTGCAaG0aATecacgba, .gACaTcaaTGT . CaTTCTeTagCl, .. TCAGAGTGGCATTCTGCATTTCTGTGGCTTCCARGTC :&3;333;'; G TCTGATGCRGEGTTTTGRGCHCART THGA TECTARGCC TRGGCTLCAGETCCTTCGGARGAGACGCAT GATLARGT TT TTALAGHTGEARTEACHTGATGT TTREGATTTGTTTTRRRATEC TCLAGA
2041120420 20430 20440 20450 20460 20470 20480 20490 20500 20510 2053 DONBONEUS 4 uuaossesoroosessossssensssssessssssssssssstssssssssssssessssststssstssststsssssssstsssssstssssssststssssssstssssssststssssstssstons
| + 1716117170 17180 17190 17200 17210 17220 17230 17240 17250 17260 17270 17280 17290
NG_011504.1 AGCATTGEGCACACTCCAGCAGACGCCCGARTTCARATCCTGGARGGATGGARGARACGCC TGGAGAATATT TREGATGAGACACCACTGTATTTTGETCCANGEAGEL yo 0115041 CBCCGRBCBIASTSOLTCRLELCTETART YT CABEACT T BoEMEEECOnGO LA EA AN T CALLTEABe TCARGAGT T} CAGACLRG T TR GCCARLA BACORARLCL AT CTCT AL LARARATACAA
NH_000903,2 RAGCATTGGGCACACTCCAGCAGACGCCCGARTTCARATCCTGGARGGATGGARGAARCGCCTGGAGARTATT TGOGATGAGACACCACTGTATTTTGCTCCARGCAGCT NH_000803. 2
Consensus RAGCATTGEGCACACTCCAGCAGACGCCCGARTTCARATCCTGGARGGATGGAAGARACGCCTGGAGARTATT TGEGATGAGACACCACTGTATTTTGCTCCARGCAGCT CONSENSUS  4uuuuososesenssssssssasssssssssesssssssssssassssssssssstssssssossssssssssstsstsssssssssssssssssstssssssosssssssssssssnssssssssssss

$054120550 20560 20570 20580 20530 20600 20610 20620 20630 20640 20650 20660 205?")

HG_011504,1 CAGGATTCTTARTGARRAARGAGGTACAGGA TGAGGAGARARACARGARATTTGGCCTTTCTGTGGGCCATCACT TGEGCARGTCCATCCCARC TRRCARCCAGATCARAGC TAGARARTGAGATTCCTT
HH_000903,2 CAGGATTCTTARTGARAARARGAGGTACAGGATGAGGAGARARACARGARATTTGGCCTTTCTGTGGGCCATCACT TGEGCARGTCCATCCCARL TGACARCCAGATCARAGC TAGARRATGAGATTCCTT
Consensus CAGGATTCTTAATGAARAAAGAGGTACAGGATGAGGAGARARACARGAART TTGECCTTTCTGTGGGCCATCACT TGEGCARGTCCATCCCARC TGACARCCAGATCARAGCTAGAARATGAGAT TCCTT

2067120680 20630 20700 20710 20720 20730 20740 20750 20760 20770 20780 20730 20800
1 1
NG_011504,1 AGCCTGGATTTCCTTCTAACATGTTATCARATCTGGGTATCTTTCCAGGCTTCCCTGACTTGCTTTAGTTTTTARGATTTGTGTTTTTCTTTTTCCACARGGARTAAATGAGAGGGAATCGACTGTATTC
HH_000903,2 AGCCTGGATTTCCTTCTARCATGTTATCARATCTGGGTATCTTTCCAGGCTTCCCTGACTTGCTTTAGTTTTTARGATTTGTGTTTTTCTTTTTCCACARGGARTARATGAGAGGGAATCGACTGTATTC

Consensus AGCCTGGATTTCCTTCTARCATGTTATCARATCTGGGETATCTTTCCAGGCTTCCCTGACTTGCTTTAGTTTTTARGATTTGTGTTTTTCTTTTTCCACARGEARTARATGAGAGGGARTCGACTGTATTC




Practical part

Try to compare sequences EX_0 in Multalin, using both BLOSUMG62(default) and DNA-5-0
o - see the difference, what do you see? which one is correct?

HW: Compare your sequnce CDS and mRNA




reading” DNA = translation

Genetic code: triplets (codons)—>3 possibilities of reading= ORF (open reading frame)

1. DNA sequence:

5° —@TTTAAAGCGCCACCTATTTAA—3 ’

2. Divided into triplets:

ATG GAA GTA TTT AAA GCG CCA CCT ATT TAA
A TGG AAG TAT TTA AAG CGC CAC CTA TTT AA

AT GGA AGT ATT TAA AGC GCC ACC TAT TTA A

3. Each triplet translated into aminoacid (decoded):

MEYVEFEKAPPTI STOP(*)
WKYLKRH

L F

First nucleotide

Second nucleotide

U c A G

uuU ucu UAU @m | UGU
Phe &

uuc UcC m | UAC UGC
UUA 0 UCA UAA STOP | UGA STOP
UUG UCG UAG STOP | UGG 6
cuu ccu CAU - cau
cuc cce o | cAC He | cac
CUA CCA CAA L CGA
CUG cCG CAG CGG
AUU . | ACU AAU AGU
ac W | acc AAC AGC @
AUA ACA AAA AGA
AUG Mel | AcG ame | ace
GUU GCU GAU GGU
GUC GCC GAC GGC
GUA GCA GAA m | Goa '
GUG GCG GAG GGG

Orr0C @OFPOC O@FPOC OG> O0C

Third nucleotide



reading” DNA = translation

DNA sequence: 5' - 3', protein sequence from N- to C- terminus.

X we don’t know which strand is coding:

5 -ATGGAAGTATTTAAAGCGCCACCTATTTAA-3"
3" -TACCTTCATAAATTTCGCGGTGGATAAATT-5"

.

5" -TTAAATAGGTGGCGCTTTAAATACTTCCAT-3"

TTA AAT AGG TGG CGC TTT AAA TAC TTC CAT
T TAA ATA GGT GGC GCT TTA AAT ACT TCC AT
TT AAA TAG GTG GCG CTT TAA ATA CTT CCA T

LNRWREFKYFH
* I GGALNTS
K*VAL*ITLTP

First nucleotide

Second nucleotide

U c A G

uuU ucu UAU @m | UGU
Phe &

uuc UcC m | UAC UGC
UUA 0 UCA UAA STOP | UGA STOP
UUG UCG UAG STOP | UGG 6
cuu ccu CAU - cau
cuc 0 cce o | cAC He | cac
CUA CCA CAA L CGA
CUG cCG CAG CGG
AUU . | ACU AAU AGU
ac W | acc AAC AGC @
AUA ACA AAA AGA
AUG Mel | AcG ame | ace
GUU GCU GAU GGU
GUC GCC GAC GGC
GUA GCA GAA m | Goa '
GUG GCG GAG GGG

Orr0C @OFPOC O@FPOC OG> O0C

Third nucleotide



reading” DNA = translation

— there are 6(!) potential open reading frames = ORFs

5"- ATGGAAGTATTTAAAGCGCCACCTATTTAA-3"

ATG GAA GTA TTT AAA GCG CCA CCT ATT TAA
A TGG AAG TAT TTA AAG CGC CAC CTA TTT AA
AT GGA AGT ATT TAA AGC GCC ACC TAT TTA A

MEVEFZEKAPTPTI STOP(*)

WKYLEKRHLFEF
GRI*SATYL

5" -TTAAATAGGTGGCGCTTTAAATACTTCCAT-3"

TTA AAT AGG TGG CGC TTT AAA TAC TTC CAT
T TAA ATA GGT GGC GCT TTA AAT ACT TCC AT
TT AAA TAG GTG GCG CTT TAA ATA CTT CCA T

LNRWRVEFKYZEFH
*T GGALNTS
K*VAL*ITLTP

First nucleotide

Second nucleotide

C

A

G

UUU - | UCU UAU @m | ucu
Phe T
uuc UCC m UAC UGC
UUA 0 UCA UAA STOP | UGA STOP
UUG UCG UAG STOP | UGG 0
cuu ccu CAU - cau
cuc 0 cce o | cAC He | cac
CUA CCA CAA @ CGA
CUG cCG CAG CGG
AUU . | ACU AAU AGU
AUC \%@ ACC AAC @ AGC @
AUA ACA @ AAA AGA
AUG Mel | AcG amc ¥ | ace
GUU GCU GAU GGU
GUC GCC GAC GGC
GUA ‘ GCA 0 GAA coa ¥
GUG GCG GAG GGG

Orr0C @OFPOC O@FPOC OG> O0C

Third nucleotide



,reading” DNA = translation

SMS/Translate - suitable for full length CDS only=starting with ,, ATG” (or when we know which reading

SMS

frame to use)

Sequence Manipulation Suite:

Format Conversion Tran Slate

-Combine FASTA P — . . . .
e Translate accepts a DNA sequence and converts it into a protein in the reading frame you specify. Translate supports the entire IUPAC alphabet and several genetic codes.
-EMEL Feature Extractor

-EMBL Trans Extractor . e e

Filter DNA Paste a raw sequence or one or more FASTA sequences into the text area below. Input limit is 200000 characters.

=l [ TTARATAGGTGGCGCTTTARATACTTCCAT

-GenBank to FASTA

-GenBank Feature Extractor
-GenBank Trans Extractor
-One to Three

-Range Extractor DNA

_Range Extractor Protein Translate results

-Reverse Complement

-Split Codons i il i 1
I PI heck thdlzl e RN | : .
?ﬁ!ﬁﬁ%ﬁe l :uabsn:-:tcl leglear reading frame 2 pility p I(’jeI:/eeit:Se = >rf 1 Untitled
e reading frame 3 | | LSQQIQLASVIRPCSPFFL* PLLCCYHGSDTQFHHQ* SDRFHQDVSSLVRORNCLLEQQL

]

don ot * Translati{.crorate mitochondril 2 rect_ Vst SSRFGQ* SCLFRYRLYDMVFR* SQIRSHVHNLIMS* LNQCLDPQVFRLDTYDHSESSGRH
B " Use the g et iy v| 98|71, PFVHVHASNHQVLMLIDDVCVSTQOVGSL

_Bm g‘l:tlticrﬁl?:rin\geig ht “Thi ir!I\_relrtebralte mi(lé:')chondrial (5) fibili

- clliate nuclear

-DNA Stats * 'S page r-e( echinoderm mitochondnial (9) compatibil

-Fuzzy Search DNA . You can mirr euplotid nuclear (10)

e bacterial (11) Translate results

alternative yeast nuclear (12)

-Multi Rev Trans ascidian mitochondrial (13)

i M i A >rf 2 Untitled

o ematode miochondrial @1 CRSRYNLLR*YVHVVHFFFSHCCVVTTEATHNFI INKATVFIKT*VRLCDNVTVEFISS*
Pl Thraustoehytnum mitoehondriat 53— VVDLVSDRVCFDIDFTIWCEFDKAKFVHTCIT***VD* TNVWT LRCEDWTHTTIVRVVDVT
Protein GRAVY i YFHLCTFTRQTTRS*C* *TTFVCQLSKWVRL

-Protein Molecular Weight
-Protein Pattern Find
-Protein Stats




reading” DNA = translation

Format Conversion
-Combina FASTA

-EMEL to FASTA

-EMEL Feature Extractor
-EMBL Trans Extractor
~Filter DNA

-Filter Protain

-GenBank to FASTA
-GenBank Feature Exiractor
-GenBank Trans Extractor
-Cne to Three

-Range Extractor DNA
-Range Extractor Protein
-Reverse Complement
-Split Codons

-Splt FASTA

-Three to Cne

-Window Extractor DNA
-Window Extractor Protein
Sequence Analysis
-Codon Plet

-Codon Uszage

-CpG Islands

-DMA Molecular Waight
-DMA Patiern Find

-DMA Stats

-Fuzzy Search DMA
-Fuzzy Search Protein
-ldent and Sim

-Multi Rev Trans.

-Mutate for Digest

-ORF Finder

-Fairwise Align Codonz
-Pairwise Align DNA
-Fairwise Align Protain
-PCR Primer Stats

-PCR Products.

-Protein GRAVY

-Protein Isoelectric Point
-Protein Molecular Weight
-Protein Pattern Find
-Protein Stats

-Restriction Digest
-Restriction Summary
-Reverse Translate
-Translata

Sequence Figures
-Color Align Conservation
-Color Align Properties
-Group DNA

-Group Protein

-Primer Map

-Restriction Map
“Translation Map
Random Sequences
-Mutate DNA

-Mutate Protein

-Random Coding DNA
-Random DHA Saquencs
-Random DNA Regions
-Random Protein Sequence
-Random Protein Regions
-Sampla DNA

-Sample Protein

-Shufle DNA

-Shuffla Protein
Miscellaneaus
-Home

Sequence Manipulation Suite:

Translate
Translate accepts a DNA sequence and convert

Paste a raw sequence or one of more F,

Insert both CDS and mRNA in fasta format

D Sequence Manipulation Suite — Pracovni — Microsoft Edge - [m] x

itinto a protein in the reading frame

A sequences into the text area below. Inpui

(D) aboutblank

@®

»NM_@@22@83.3:122-946 Homo saWNﬁD(P]H suinone -
dehxdruﬁenase 1 (NQO1), transcrigt variant 1, @Eﬂﬁ .
ATEATCGEOCAGAAGAGCACTGATCGTACTGGC TCACTCAGAGAGGACGTCCTTCAACTATG
CCATGAAGS
AGGCTGCTGCAGCGECTTTEAAGAAGAAAGEATGEGAGGTGETGEAGTCGGACCTCTATGE ™
CATGAACTT L
Submit || Clear || Reset |

« Translate in [ reading frame 1 +|on the [direct  w| strand.
- Use the [standard (1) ~| genetic code.

*This page requires JavaScript. See browser compatibility.
*You can mirror this page or use it off-line.

new window | h

Sun 1 Oct 12:00:08 2023
Walid XHTML 1.0; Valid ©55

Translate results

»>rf 1 NM_000903.3:122-9%46 Homo sapiens NAD(P)H guinone dehydrogenase 1 (NQOl), transcript wvariant 1, mRN
MVGRRALIVLAHSERTSENYAMREAAAA AT RERGWEVVESDLYAMNFNPIISREDITGEL
KDPANFOYPAESVLAYREGHLSPDIVAEQERLEAADLVIFQFPLOWFGVEAILEGWEFERV

FIGEFAYTYAAMYDKGPFRSKEAVLS ITTGESGSMY SLOGINGDMNVILWPIQSCILERC CDS tra nS|ated
GFOVLEPCLTYSIGHTPADARTIQILEGWEERLENIWDETEFLYFAPSSLEDLNFOAGELME
KEVQDEEENEEFGLSVGHHLGESIPTDNQIFARK®

»>rf 1 NM _000%03.3 Homo sapisns NAD(P)H guinons deshydrogenase 1 (NQCLl), transcript variant 1, mRNZ
TEDSHEVARCRAOLTESTVERARVAPATTSEANORPGLEOSHGROEKSTDRTEESLEEDVLOL
CHEGGCCSGFEEERMGGGEVEPLCHELOSHEHFQEGHHR*TEGPCELSVSCRVCSGL*REP
SEPRYCG*THEAGSRRPCDIPVPEAVVWSPCHSERLV*ASVHRRVCLELRCHV*QRTLEE
*ECSAFHHHWWOWLHVLSARDPRGHECHSLANSEWHSAFLWLPSLETSTDI*HWAHS SRR
PNSNEPGRMEETPGEYLE*DTTVFCSEQPL* PELEGRILNEERGTG*GEEQEIWEFCEESL
GOVHPN*QPDOS*FMRFLSLDFLLTCYQIWVSFOASTITCEFSF*DLCFSEFSTRNE*EGIDC
IRAFIDHF*LILMITIMAYNONPTCLERPLRERCREMLEECSLEASTOFNSSE*C*SFRV
QFG*VSFNSPMFY*SPLCSLWORGIAQRRERLNLPALRDLTCLVVSHLMLVYDISCEQLO
SSY*YA¥HEYHSWSAFVVY IQYTDTLEGRANKSLLCCSHLLFF*LEEKIFF*SSLALLPRL
ECSGVISAHCNLCLEGSSNSPRASASIVAGMTGACHEA* LIFVEFLVETAFEHVEOAGLELL
TSGDPPTSASQSAGITEVIEHTWEPLOSSTLRFAEINQ* IHTVHLOYEFERGNSTENT *E*
SETENTLFLIYTHNFQEVIFFITAKLMTYYGMGS SPMTLEYNCEPEVLSTLVNSEFGIIVNE
YFWESSHSTVGEII*FRENMIEHCPLVVH*ERR¥EMMERLPERWETASYLPRE¥RDWTELE
NLLYQMLTGTGEGFCSROYPO*LTAGCFSILEIFCCLELECNEV* ISQRSELNR*NSFLOTH

MRNA translated




Try

-translate you full length mRNA and CDS in SMS translate

-spot the difference




,reading” DNA = translation

ORFfinder - looking for the longest ORF Open Reading Frame

= NCBI Resources ¥ How To ™ jostovap My NCBI  Sign Out

ORFfinder |

Open Reading Frame Finder

OREF finder searches for open reading frames (ORFs) in the DNA sequence you enter. The program returns the range of
each ORF, along with its protein translation. Use ORF finder to search newly sequenced DNA for potential protein

¢ — Choose Search Parameters
\
& Minimal ORF length (nt): |75 W
, gth (nt)
& Genetic code: ESEIRE (1] n
) 2. Vertebrate Mitochondrial
& ORF start codq3 veast Mitochondrial

4. Mold, Protozoan and Coelenterate Mitochondrial, and the Mycoplasma/Spiroplasma
® "ATG" onl{5. Invertebrate Mitochondrial
() "ATG" anc6- Ciliate, Dasycladacean and Hexamita Nuclear
0O 9. Echinoderm and Flatworm Mitochondrial
Any sense€l10. Euplotid Nuclear
. 11. Bacterial, Archaeal and Plant Plastid
“  |gnore nested |12. Alternative Yeast Nuclear
13. Ascidian Mitochondrial
14. Alternative Flatworm Mitochondrial
16. Chlorophycean Mitochondrial
21. Trematode Mitochondrial
—— Start Search/ 22. Scenedesmus obliquus Mitochondrial
23. Thraustochytrium Mitochondrial
24._ Pterobranchia Mitochondrial
l Submit ‘ l Clél25. candidate Division SR1 and Gracilibacteria




reading” DNA = translation

ORFfinder = looking for the longest ORF

& NCBI  Resources ¥ How To & jostovap My NCBI  Sign Out

ORFfinder |  searcn

Open Reading Frame Viewer

NM_000903.2 Homo sapiens NAD(P)H quinone dehydrogenase 1 (NQO1), transcript variant 1, mRNA
ORFs found: 19 Genetic code: 1 Start codon: "ATG' only

. NM_000903.2: 1..2.6K (2.6Kbp) * | Find: i@ Al @, AT AeTools L | f¥Tracks @ 7 -
[Tzl 0Bee  |400  [spe  [se0  [7ee  [se  |99@ 1K [L19@ (1280 (1380 (1460 |1500 1608  [L70@ (1898 (1998 |2K  |2180  [2260 [23068 [2408 (2,500

» > > T orFI7 orF1 I T ORFIS
ORF1 ORF14 ORF3 orF4 A ORFS ORF1E ORF9 orFe I
ORF13 ORF? JORFS | R ORF12 [« B
N ORF18
ORF2
1 |10 [ee |38 |4m8  |see [ee  |7ee  [se@ 988 ik |LlBe (1288 1398 [L4@@ [15@0 (1698 [L70@ (1890 |L990 (2K ledea  |22e0 |2398 (2400  [2.500
Ready ,/' # Tracks shown: 2/3

I Add six-frame translation track

ORF10 (274 aa) Display ORF as... Mark Mark subset... Marked: 0 Download marked set | as | Protein FASTA Vv

>1cl|ORF10 Label Strand Frame Start Stop Length (nt | aa)
MVGRRALIVLAHSERTSFNYAMEEAAARRT KEKKGWEVVES
DLYAMNFNPIISRKDITGELKDPANFQYPAESVLAYKEGH ORF10 + 3 192 1016 825 I 274 ~
LSPDIVAEQEKLEARDLVIFQFPLOWEGVPAILKGWEERY ORF14 _ 2 725 228 498 | 165
FIGEFAYTYAAMYDKGPFRSKKAVLSITTGGSGSMYSLQG
IHGDMNVILWPIQSGILHFCGFQVLEPQLTYSIGHTPADA ORF15 - 3 2518 2243 276 91
RIQILEGWKERLENIWDETPLYFAPSSLEDLNFQAGELME ORF6 + 1 2356 2556 201 | 66
KEVQDEEKNEKFGLSVGHHLGKSIPTDNQIKARK
ORF1 + 1 55 213 15952
ORF9 + 2 2126 2272 14748
ORF19 - 3 556 416 141 | 46
| 5 N S . L P o




,reading” DNA = translation

BLAST ’ > blastp suite

blastn | blastp | blastx | tblastn | tblastx |

Standard Protein BLAST

Enter Query Sequence

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

BLASTP programs search protein databases using a protein query. more...

Query subrange &)

Clear

YFPRA

FRS

Or, upload file

Job Title

Enter a descriptive title for

U Align two or more sequences &

Choose Search Set
Database

+ | UniProtKB/Swiss-Prot(

Organism
Optional |

Enter organism common r

Exclude [ Models (xmixP)y Lt

Optional
Entrez Query |
Optional

Enter an Entrez query to li

Program Selection

Algorithm ® blastp (protein-prote

>1cl|ORF10 NM 000903.2:162:1016 unnamed protein product
MVGRRALIVLAHSERTSFNYAMKERRRAALKKKGWEVVESDLYAMNFNPIISREDITGKLEDEANFQ A

ESVLAYKEGHLSPDIVAEQFKELEARDLVIFQFPLOWFGVEPAILEGWFERVFIGEFAYTYARMYDEGE W

From[ |
L —

Putative conserved domains have been detected, click on the image below for detailed results.

1 50 100 150 200 250 274
e e S e S S S
Specific hits
Superfanilies FMN_red superfamily

Distribution of the top 100 Blast Hits on 100 subject sequences &

Mouse over to see the title, click to show alignments

Color key for alignment scores

W <40 W 40-50 I 50-80 Il 80-200 W >=200
1 50 100 150 200 250




reading” DNA = translation

ORFfinder = looking for the longest ORF

& NCBI  Resources ¥ How To & jostovap My NCBI  Sign Out

ORFfinder |  search

Open Reading Frame Viewer Help
Sequence
ORFs found: 18 Genetic code: 1 Start codon: "ATG’ only ® :
= = BLAST > blastp suite » RID-8SM12WFMMO1R Home  RecentResults  Saved Strategies  Help
1| Pnd uesiad i BLAST Results
| 108 208|388 |48  |see o8 [7ea |eee |08 m JLioo  |1.200 Edit and Resubmit ~Save Search Strategies  » Formatting options & Download Youlll[3 How to read this page  Blast report description NEW Click here to use the new BLAST results page
(U) ORFfinder 4.5.18628361 i) | Jobftitle: Protein Sequence
ORF4 > > - > ORF1S .
ORFIZ  ORF? OFf RO SUILZUEHIHIE (Bxpires on 007 00516 am)
Query ID [cl|Query_57926 Database Name swissprot
ORFL7 ORFL (e Description Icl|ORF15:1101:970 unnamed protein product Description Non-redundant UniProtkKB/SwissProt sequences
B ORFIE Molecule type amino acid Program BLASTP 2.10.0+ B Citation
orFe I Query Length 43
1 |10 200 [3@8 |480  [so0 Gom  [7ep |sBB  |sea | JIK dsa  [1.260
1:1..2.5K (2,521 nt) ‘ @ No significant similarity found. For reasons why,click here
Other reports: B Search Summary
ORF15 (43 aa) Display ORF as... Mark Mark subset... Marked: 0 Download marked set = as | Protein FASTA v
»1c1|ORF15
MIQKCTNTVDSLSFIPCGKRETQILKTKASQGSLERYPDLITC Label Strand Frame Start StOp Length (nt | aa)
re
ORF15 - 2 1101 970 13243
ORF2 + 1 1117 1242 126 | 41
‘ ORF16 - 2 624 505 1201 39
ORF5 + 2 1415 1519 105 34
ORF7 + 3 855 956 10233
ORF4 Marked set (0 ) |
AST SmartBLAST best hit titles... & ORF6 * 3 519 617 99132
B BLAST ORF11 - 1 2506 2420 87|28
OREF1 + 4 Q43 1029 o7 | 28




Try
Look for ORFs:

- in ,your” nucleotide sequence (complete mRNA)

- in sequence (ex1) from Moodle and identify the correct ORF
and the source organism?

- in sequence (ex2) from Moodle and identify the correct ORF
and the source organism ? - impossible?



Unknown sequence identification

-if the sequence does not have easily recognizable ORF ?

Open Reading Frame Viewer

Sequence
ORFs found: 13 Genetic code: 1 Start codon: stop-to-stop
. 1:1..600 (600bp) ~ | Find: v | Q@ | & M @, AT A Toos+ = | fETracks & 7 -

|60 |88

ORF7 & I

[348

|36

|38

400

[420

|48

1 28 |48 B 8@ 188 126|148 |160 |16 |80  |228 249 [466 |48@ |5e@ 520|548 [s60 [s8@

ORFfinder_ 4.11.01029226

ORF12
T ——
ORF1

I S S OFF S
orF2 [

ORFS

ORF13
[1 ‘29 |4B |BG [BG ]10@ |1ZB |l4ﬂ |IEG | =] |ZBB |2ZB |24G ]288 |P.BB | o8

ISZB |34q |$BI |388_ |4BB |4ZG |44B FBq |SGB‘ |523

Ready ,/' # Tracks shown: 2/5 |

{ﬁﬂl ]54“. |SBB |SBB

[ Add six-frame translation track l

ORF7 (91 aa) Display ORF as... Mark subset... Marked: 0 Download marked set | as [Protein FASTA v

>1cl|ORET Label Strand Frame Start Stop Length (nt | aa)
MSSLLQSSTFFLIKKNFFLKQSCSVTQAGVOWCDLGSLQP
LPPREQQFSCLSLPSSWDDRRLPSCLTNECIFSRDGVSPC ORF7 - 1 576 301 276 | 91 ~
WEGWSQTPDLR ORF3 + 2 323 583 26186
ORF1 + 1 142 345 204 |67
ORF11 - 2 377 198 180 | 59
ORF10 - 2 518 378 141 46
ORF8 - 1 300 172 12942
ORF12 - 2 131 >3 129 42
Cmardll ACT NRET ORFA4 + 3 <3 113 111 1| 36




Unknown sequence identification — BLASTn |

- if the sequence does not have easily recognizable ORF ?

— looking for similarity: BLASTn (or BLASTX)

m U.S. National Library of Medicine NCBI National Center for Biotechnology Information jostovap My NCBI  Sign Out

®
BLAST Home  RecentResults  Saved Strategies  Help

Basic Local Alighment Search Tool
Magic-BLAST 1.2.0 released

BLAST finds regions of similarity between bioclogical sequences. The program A new version of the BLAST RNA-seq mapping tool is now available.
compares nucleotide or protein sequences to sequence databases and -00-

P Idi€ or prote q q Mon, 27 Feb 2017 14:00:00 EST More BLAST news...
calculates the statistical significance. Learn more
Web BLAST

BLAST Genomes

Enter 1common nan

Mouse




Unknown sequence identification

- if the sequence does not have easily recognizable ORF ?

— looking for similarity: BLASTn (or BLASTX)

@
BLAST » blastn suite » RID-ESOWVJXE016

Home  RecentResults  Saved Strategies  Help

BLAST Results

Edit and Resubmit Save Search Strategies » Formatting options & Download

Job title: Nucleotide Sequence (600 letters)

RID

Query ID
Description

ESOWVIXEOQ16 (Expires on 04-12 06:13 am)

Icl|Query_28989
None
[ Y PN )

iln #vemn mssnlaics acid

Blast report description

Youllli) How to read this page

Database Name nr

Description Nucleotide collection (nt)
BIACTRM 7 £ N1 PeiCitntinn

n — e

[mDownload ~ GenBank Graphics

Homo sapiens NAD(P)H quinone dehydrogenase 1 (NQO1), transcript variant 4, mRNA
Sequence ID: NM_001286137.1 Length: 2423 Number of Matches: 1

Range 1: 1404 to 2003 GenBank Graphics

Score Expect Identities
1109 bits(600) 0.0 600/600(100%)

Strand
Plus/Minus

Gaps
0/600(0%)

GGTTTACRATTGTACCCCAAGGTCATGGGACTGGACCCCATCCCATAGTAAGTCATCAGT

R ey
GGTTTACAATTGTACCCCARGGTCATGGGACTGGACCCCATCCCATAGTARGTCATCAGT

Query 1

Sbijct 2003
TTAGCAATGATAAAGARAATARCCTTCTGAARATTTGTATAGATCAGAAATARAGTATTT

frrerererrrrreerrreererrrerrerrrrrreerrrererrrrrrrerrrr ey
TTAGCAATGATAAAGAAAATARCCTTCTGARAARTTTGTATAGATCAGAAATAANGTATTT

Query 6l

Sbjct 1943

121 TTTGTGGRAAGACTATTTTTAAGTATTGAAGGTACTATTTCCTTTCTTGAATTCATATTGC

Lreerrrrrreerreerrerrerrrerrrert e rrrrrrrerrrrrr e rrrrrrrn
TTTGTGGAAGACTATTTTTAAGTATTGAAGGTACTATTTCCTTTCTTGAATTCATATTGC

Query
Sbjct 1883

Mmierss A AT =T AT (= =T (2T (AT T T AT T =TT TATC T T AT T TTA AT ACALAATT=C AL

¥ Next 4 Descriptions

Related Information

Gene - associated gene details

&0
1544
120
1884
180
1824

240




Try

|[dentify:

- sequence (ex2) from Moodle




_Nucleotide bioinformatics Il

Retrieving nucleotide sequences from databases (Genbank/NCBI)

Feature analysis: statistics, reverse complement, restriction analysis
Translation, identifying open reading frame

PCR primer design, rt-PCR

Secondary structure prediction

Sequence comparison, unknown sequence identification

Single Nucleotide Polymorphisms

DNA sequencing

Gene expression

microRNA

Genomes....



DNA sequencing o :
Y‘
120 O/)

Phosphdiester bonds




DNA sequencing

GAT AAAT CT GG

,Clasic” Sanger sequencing (1977)
— Lenght of sequence: ~1000nt
— Output: ,text” 4 letters (ACTG)

Deoxynucleotides x dideoxynucleotides

r \ ~
2 ‘3 2\

OH  g.p-2-deoxyribose ~1:100

B-D-2,3-dideoxyribose




DNA sequencing

Enzymatic ,, Sanger” sequencing (1977) — sequencing by synthesis

Asymetric DNA amplification, =P-dATP

Reaction mix 1 Reaction mix 2
3dNTPs

1:100dGTP:ddGTP 1:1 dATP:ddATP

Specific end of synthesis

3dNTPs

Reaction mix 4
3dNTPs

1:50dCTP:ddCTP

Reaction mix 3
3dNTPs
1:100dTTP:ddTTIP

PAGE/UREA > Southern blotting

RA detection

G AT C

LGLAGTT
TAGKC

o“'
.r.f.
::‘eg? “an
Vol

:l.‘: “- ‘,”

L\
1AL 4C aane

1 et 200

i f"
A.
Ll 4390

'
'
e
i " -

>

3700 A0
GRYYM. 4510
vnan g ADS £33

,n...c‘,AAA LAan



DNA sequencing

1980s new fluorophores enabled automatization

ddATP - JOE (550 nm) A
ddCTP - FAM (520 nm)  C
ddGTP- TAMRA (585 nm) G
ddTTP-ROX (620 nm) T

# 500 520 540 560 580 SO0 E20 640

WAVELENGTH {nm)

|—5-FMI m——(F  e—T AR A —R01|




DNA sequencing

Princip: Sanger sequencing and capillary electrophoresis

""gl"

ddATP - JOE (550 nm) A
ddCTP - FAM (520 nm) C
ddGTP- TAMRA (585 nm) G
ddTTP - ROX (620 nm) T




Sequence data analysis

Chromas - enable direct sequence data analysis (.scf, .abi, .ab1)

»plain text”: CGGATGCGGTGGTCG

fasta”: >identificator
CGGATGCGGTGGTCG

»sequencing formate®(.scf, .abi, .ab1)




Sequence data analysis

Chromas - enable direct sequence data analysis (.scf, .abi, .ab1)

»plain text”: CGGATGCNGTGGTCG

,fasta”: >identifikace
CGGATGCNGTGGTCG

,sekvenacni format“(.scf, .abi, .ab1)

‘l‘/ ® L 1{\ :

>

X -
—— e - =]
r_ .

é _ - - L =3
- g rssa» == = = = == = = LSS =

=
= -
— E =1

Ao



Sequence data analysis

Chromas - enable direct sequence data analysis (.scf, .abi, .ab1)

" Chromas - 27283289
File | Edit Options Help

File: ¢ Undo Ctrl-z | Runended: Oct 19, 2016
- S0 60 70 &0 a0 i

Copy Sequence b Plain Text Ctrl-C
GG, L ATGGTITGCTTIC AAGGG AGAGACCCAC TIG ACTICICCTIICCTITITIACICITIATIGCCRATTT

Reverse Complement FASTA Format Ctrl-B

Next N Ctrl-N

Next Redundant Ctrl-R

Find... Ctrl-F

i
1 \ . |'||| f [ f A r]

JAWL) e e W W IR AN WY
<



Try

Run ,,chromas”
from Moodle

Download and store Ex3 sequence data from Moodle.
Open the sequence in chromas.

What does it code?
From which organism does it probably come from?



Sequence data analysis (Ex3) - Blastn

® c
BLAST > blastn suite » RID-ESIYNVDF016 Az el st R
BLAST Results
Edit and Resubmit Save Search Strategies ® Formatiling opfions  # Download Youlfl[3 How to read this page Blast report description

Job title: Nucleotide Sequence (1167 letters)

RID ES1YNVDF016 (Expires on 04-12 06:31 am)

Query ID Icl|Query_42683 Database Name nr
Description None Description Nucleotide collection (nt)
Molecule type nucleic acid Program BLASTN 2.6.0+ P Citation

Query Length 1167

Other reports: B Search Summary [Taxonomy reports] [Distance tree of results] [MSA viewer]

= Graphic Summary

Distribution of the top 114 Blast Hits on 100 subject sequences &

Mouse over to see the title, click to show alignments

Color key for alignment scores
<40 [l 40-50 [ 50-80 W 80-200 W >=200

1 200 400 600 800 1000




Sequence data analysis (Ex3) - Vecsreen

:'j NCBI  Resources %) How To & jostovap My NCBI Sign Out

VecScreen All Databases V|| | search |

® .
BLAST > vector contamination » RID-ERSPR0OJA016 Home Recent Results Saved Strategies Help

BLAST Results
P Formatting options & Download Youlllli] How to read this page  Blast report description
Vecscreen
Job title: 69BF16 sequence exported from chromatogram
Interpretation of VecScreen Results
RID ERSPROJAO16 (Expires on 04-11 22:29 pm)
Query ID lcl|Query_123453 Database Name screen/UniVec
Description 69BF16 sequence exported from chromatogram file Description UniVec (build 9.0)
Molecule type nucleic acid Program BLASTN 2.6.0+ P Citation
Query Length 1167
Other reports: B Search Summary [Taxonomy reports] [Distance tree of results] [MSA viewer]
© Graphic Summary
Distribution of Vector Matches on the Query Sequence
1 291 583 875 1167

Match to Vector: . Strong . Moderate . Weak

Segment of suspect origin:

Segments matching vector:
Strong match: 584-1090
Moderate match: 1091-1104
Weak match: 593




Sequence data aﬂa‘ySiSZ ourifing sequence of vector

SMS ,Range Extractor DNA"

SIS

Sequence Manipulation Suite:

Range Extractor DNA

Format Conversion
-Combine FASTA

EMBL to FASTA Range Extractor DNA accepts a DNA sequence along with a set of positions or ranges. The bases corresponding to the positions or ranges are retur

Emgt ?:;:%5;";50' sequence, a set of FASTA records, as uppercase text, or as lowercase text. Use Range Extractor DNA to obtain subsequences using position inform

-Fifter DNA

ggﬁggg‘;‘f& — Paste a raw sequence or one or more FASTA sequences into the text area below. Input limit is 500000 characters.

-GenBank Feature Extractor AATRAACARGTTRAACARCARCALRTTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGATG

Eﬁg'?g’}%’:"s e TGGGRAGGTTTTTTTAAGCAAGTARAACCTCTACAAATGTGGTARAATCGAATTTTAACA A

_Range Extractor DNA AAATATTAACGCTTACEATTTCCTGATGCGGTATTTTCTCCTTACGCATCTGTGCGGTAT

-Range Extractor Protein TTCACCCCGCATACGCGGGATCTGCCCAACACCATGGCCCTGARATAACCTTCTGARRAG

:gerirleésed(}omplemem AGGRACTTGGGTTAGGTACCTTCTTGAGGCTGAARARARACCATCTTGGGARATGTGTGCT N

ng o ACATTTAGGGTTGTAGAATTCTCABAG

L“I:fm’&fa ctor DNA Enter the base positions or ranges to be extracted. Use ".." to represent a range, and use a comma to separate entries. The words 'start’, 'end’, 'cente

Window Exiractor Protein place of digits, to represent the beginning, end, middle, and length of the sequence. Arithmetic expressions can be included in the ranges. For examg

euee Analysis a sequence, the range '(end - 2)..end’ can be used. To obtain the 30 bases on either side of the center base along with the center base, the ranges '(
0don Flo N

-Codon Usage (center + 30)' can be used.

-CpG Islands

-DNA Molecular Weight o ) .

-gm gta:ttgm Find the browser compatibility page before using this program.

Fuzzy Search DNA l Submit l l Clear l l Reset l

-Fuzzy Search Protein

-ldent and Sim

Multi Rev Trans + Obtain bases from the strand.

-Mutate for Digest

-ORF Finder + Sequence segments should be returned as |a new sequence v

-Pairwise Align Codons
-Pairwise Align DNA
-Pairwise Align Protein

pavise / Ron Fe *ThIS page requires JavaScript. S_ee br_owser compatibility.




Homework 6

Work with ,,your” nucleotide sequence.

1) Compare your mRNA and CDS sequence (repetition from Lesson 5)

2) Translate ,your” nucleotide sequence (mRNA), in which ORF is the CDS?

3) Download unknown sequence ,,Homework 6.ab1“and open it in chromas.
*Check for vector contamination and identify ,pure” sequence

*|dentify the sequence (pure) and the organism with BLASTn.

4) View ,,PCR Primer Design“ https://www.youtube.com/watch?v=c-f1HO7D 70



https://www.youtube.com/watch?v=c-f1H07D_70
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