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What is sequence alignment??

Sequence alignment is the procedure of comparing two (pair-wise
alignment) or more multiple|sequences by searching for a series of

individual characters or patterns that are in the same order in the
sequences.
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2 Download v senBank Grapl A Previous ««Descriptions

Nannizzia sp. strain GZUIFR 21.329 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal

transcribed spacer 2, complete sequence; and large subunit ribosomal RNA gene, partial sequence
> wence ID: MZ019683.1 Length: 630 Number of Matches: 1

Range 1: 13 to 624 GenBank G



Differences between Global and local alignments

Global Alignment Difference No 1: Why this Name?

S'|ACTACTAGATTACTTACGGATCAGGTACTTTAGAGGCTTGCAACCA |37

AREREERN R {01100 T S A 0 A 5 0 U AL LI
5'| ACTACTAGATT----ACGGATC--GTACTTTAGAGGCTAGCAACCA (3

‘end to end’ alienment

Local alignment

s ACTACTAGATTACTTACGGATCAGGTACTTTAGAGGChTGCAACCA _

UL R o AR A0 o
TACTCACGGATGAGGTACTTTAGAGGC| 3

v'In local alignment; an attempt is made to align local regions with the
highest level of similarity



Global Alignment | Difference No 2: Requirement?

MBA M

ke il b T ¥/ -py rveitTee W ] position
: . 1 10 20 / 40 3 l 60
LOcal a“gn l ent | Input  WEmp H-RAS MTEYKLVVVGAGGVGKSALTIQLIQNHFVDEYDPTIEDSYRKQV® IGETCLLDIUDTAG 60

i
) sequences mmmp N-RAS MTEYKLVVWVGAGGVGKSALTIQLIQNHFVDEYDPTIEDSYRKOV /IDGETCLLDILDTAG 60

s K-RAS l"’lIE YKLVVVGAGGVGKSALTIQLIQNHFVDEYDPTI' SYRKQWIDG[ TCLLDILDTAG 60

---------------------------------------------------------

* Conserved sequence (identical)
: Conservative mutation
+ Semi-conservative mutation
( ) Non-conservative mutation
Gap

*Suitable for aligning more divergent sequences

*Used for finding out conserved patterns in DNA or protein sequences
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Global Alignment | Difference No 3: Tools & Algorithms?

EMBOSS Needle

AR - Use | in the ciou«
Web servicm Help & Docurmentaton Ao In this secton » i M your application Start an instance at a cloud provider

) ¢ wiep Son ) ‘.J.\-\ "en »
Pairwise Sequence Alignment Qmm"y T

Needleman-=Wunsch algorithm Tools:EMBOSS Needle, BLAST Global Align

Basic Local Alignment Search Tool

EMBOSS Water s e e
Wb servees Mto—-.n A 0 Bit e o

Local alignment

' ot ) ) T-1, o A syviant
Fairwise Sequ Alilgnment

Smith=Waterman algorithm. Tools: BLAST, EMBOSS Water



Global alignment penalizes all gaps, since it forces full-length alignment.

Local alignment applies gap penalties only inside the matching region, making it
more flexible.

()( (Needleman-Wunsch) Waterman)
Applies Gap . Yes, throughout the . Yes, but only inside
sequence matching region
Forces full Yes, aligns from start to 2{ No, aligns only the best
end matching part
Effect of Gaps Penalized everywhere in the Penalized only within the
sequence matching region




* The Needleman-Wunsch algorithm is a method used in biology to
compare two sequences of DNA or proteins. It helps find the best way
to align them by showing similarities and differences. This method
was created by Saul B. Needleman and Christian D. Wunsch in 1970.

* The Smith-Waterman algorithm is another method used to compare
sequences, but it focuses on finding the best matching parts instead
of aligning everything. It is useful for studying DNA, RNA, or proteins.
This method was developed by Temple F. Smith and Michael S.
Waterman in 1981.



In SuMmmary:

Feature
What it does?
Algorithm Uscd
Example Usage

Gaps?
Best For?

Simple Example

Global Alignment ¢
Conipares the whole sequence.
Needleman-Wunsch

Comparing entire genes or proteins.

Gaps are penalized and avoided.

When two sequences are almost the same.

"Comparing two full books | "

——

Local Alignment &
Finds only the best matching part.
Smith-Waterman

Finding a small part of a gene inside a big
sequence.

Gaps are allowed to find the best match.

When looking for a small part inside a
long sequence.

"Finding one paragraph in a big book @ "



Comparing BLAST with Global BLAST

Practical Lab 5




* You have been given two FASTA sequences from
Homo sapiens (1) and Rattus rattus (2).

e Tasks:

1.Perform BLASTnN using local alignment
(multiple).
2.|Iode|ntify the gene to which the query sequences
elong

3.C2termine the description, similarity
Exa M p ‘ c 1 percentage, and coverage percentage between
the two sequences using both local and global

alignment.
4.Display the alignment in pairwise format, using
dots (X to indicate identical bases. ’
5.Generate and present a dot plot for both
sequences. /

> 4




Answers

Job Title Homo sapiens

RID XC2S7HDX013 search expires on 02-22 21:39 pm Download All v
Program BLASTN@® Citation v

Database nt See details v

Query ID lcl|Query_6674293

Description Homo sapiens

Molecule type dna
Query Length 870

Other reports Distance tree of results MSA viewer @

Graphic Summary

Alignments Taxuvnamy

Filter Results

|| exclude

Organism only top 20 will appear

Type common name, bincmial, taxid or group name

=+ Add organism

Percent Iden\it E value Query Coverage

: 10 to to

Reset

Sequences producing significant alignments

Select columns ~ Show (7]

Download ™

select all 100 sequences selected GenBank Graphics Distance tree of results  MSA Viewer
o - Max Total CQuery E Per. Acc.
Description Scientific Mame -
Ql vl'} - Score Score Cover walue | Ident | Len Accession
- - - - - -

Homo sapiens I(Gophosphatidic acid receptor 1 (LEPAR1) dranscript variant 13, mENA

Homo sapiens 1214 1214 100% 0.0 91.10% 3935 NM 001351407.2



Answers

Graphic Summary Alignments Dot Plot
Sequences producing significant alignments Download ™~ Select columns ™ Show 12
select all 1 sequences selected Graphics MSA Viewer
. N Max Total Query E Per.  Acc.
Description Scientific Name ;
Lt Score Score Cover value Ident Len  Accession
w b - b
% 255 2 7e-72 \1.01% 955 Query_5980703
w
Rattus norvegicus &
Sequence ID: Query_5980703 Length: 955 Number of Matches: 1
=3
Range 1: 767 to 955 Graphics 8
Score Expect Identities Gaps Strand
255 bits(1328) 7e-72 172/189(01%) 0/189(0%) Plus/Plus
Query 682 AATTCTGCCATGAACCCCATCATTTACTCCTACCGOGACAAAGAAATGAGOGLCACCTTT 741 a
Sbjct 767 N i tnessansrannnns T C 826 §
&
Query 742 AGGCAGATCCTCTGCTGCCAGCGCAGT GAGAACCCCACCGRCCCCACAGAAGGCTCAGAC 861 ::
sbjct 827 . B T AC....ovinn Beeninnan Govevnnnn T... 8326 §
Query 282 CGCTCGGECTTCCTCCCTCAACCACACCATCTTGACTGEAGTTCACAGCAATGACCACTCT 86l ]
Sbj ct BBV ........ L iii e ienenanans N P Q4a icl|Query_5980701 740 760 T80 800 B20 B40 870
Query 82682 GTGGTTTAG 878

Sbijct

o47

955




Global alignment answers

Descriptions

Graphic Summary Alignments

Dot Plot

Sequences producing significant alignments

B3 select all

1 seqguences selecied

Eatius norveqicus

Sequence ID: Query_5999029 Length: 955 MNumber of Matches: 1

Description

Range 1: 1 to 955

MW Scoore Toentities =aps Stramd
7832 736/972(76%) 119/972(12%) Plus/Plus
Query 1 Aurr_.:mr_.m:mr_rmlcmmma.:u_lru-an.:ur_.nr_lur|rur.|11-:_1|LA|._nru1|un:Jr_-:_M
Sbhict 1 TE--:ao—ca:aCCETCa---. .. . CC.GC asB--—ia-asae—sa—-—-.C..C.
Query &l n.L[ﬂ.'II".l'L'l'ILﬂ.[LKJI{J'ZJLA A'I-\.IAI{J——ILAALL{JL-\.LM.I'ILLA'I[I[L-\.IAI'I—'IAI[
sbict a5 CACA.C....RAC.A.C.A.AG. saTo AR - AG. .T..CGC.T.C..C...A
Query 117 ACCTAA-TeGCTA--ATCTOOLTGLTO----------CAQACTTCT T TGO TGLOT TRGOD
sbjct 1a4 LOGLG. . AL GT . L AL CALALAATOGABCAC L i a v e e — ac.
Query 164 TACTTCTATCTCATGT TCAACACAGGAC CLAATAC TCOGAGAC TGACTGT TAGLACAT NG
Sbjct 164 R o BeaeeaTuowana , R { s R
Query 224 T T TG T CAGGCC TCAT ToACAC AL CTOACOOCATC TG TGO CAAL T TAC TG - -
sbict 224 T:aCaulBeacacaasanala sasrasa Tarasacasasaallal@asa.0C
Query 282 —————————————————————————|[|1LL§JLA|{JL.‘-‘|L‘L|LL;I.L;I.LﬂLL1{Jﬂ1§J;I.§JLﬂﬂ|_
sbict 2B4 ATTGCCATCGAGAGOUACATCACAG: < 202 asala aBiasasanas
Query 317 CoOro- QIA(JI(JL\[LKJILA'IILl[LV.'JIn.ﬂ.1L1§JL|AL[A[LV.’JLLA1LL|[IAI(JL\".lILlL'IAIA
shjct 344 LA T..G. N - TR PRI, P - AR
Query 3rfe CCCAGTOTEO L TOGAAC TGTATCTGTGATAT TOARAAT TGT TOCAACATOGLACCCC T
sbjct 4aea Y <SR <JUPE J <R < SR
Query 436 TACAGTGAC TCT TAC T TAGTC T TCTROLOCATTTTCAAC T TROTGACCTTTGTGLTAATG
Sbhict a6d sasrasasalacacsasasacasasassasasacsasalioasasasacansanaalioas
Query 496 GOloeTTCTCTATGL TCACATCTTTGR L ------- - - -ALAGEALC TATGAGARATOGTC TG
sbjct 524 sasvanaaal svsasasanana s TATGTTCOLCC. . caan P age
Query 5456 -_ﬂ.[ﬂ.tll'I(_'I(JL\.I!-L-_L-_(JULU(JMI-_LKJL\AIALL.EI(Jﬂ.[L\.Il(J'I"._'IIL[L\AA(J—————————
shjct SEA4 R T . e. ACTGTGGTC
Query 537

Sbhict add ssaTBeacassasasasaBacaanana Caoealaasal@aCaaT
Query 645 {1I{IIL|L1(J1LL.I1LJ1L|T(JL(J|5.LL|rl'.n_I(JI'_ml'_-L1.I1'I(J-'-'I.'.’JMﬂ.rII'_Il'.l"._I'_----------
Sbhict sa4q saTaaleaBacaasana T. asasa eBa:a.T.. TCCTCCT E.[.;C{.h{.
Query 91 —m e - - —-ATGAACCCCATCATT IAL1LLIA-\.L{JL{JALMAL|AMI{Jﬂ.LlLLlLLAL-\.
sbjct Je4 ['I-\.FA.ITI(. CO0CT. cu v v ananaa Ciciananananaanasanaa hasanaa
Query F39 [I[ﬂ.Ll(JL.ﬂ.Ll.ﬂ.l-_l'_[l'_[(JLILlLL.I!-Lh_Lh_ﬂ.LlILl.ﬂ.Ll.ﬂ.ﬂ.-_l’_-_LALL(JULL-_LALAL\MU(JLIl'_.l!-

shact

=274

[-25]
4

11&
123

183
1a3
223
223
281
283
316
343

3Fs
a3

435
463
495
523
545
583
5496

&43

-
ez

aaa
a3
ET-]
223
FOE
=

Download Manage columns ~ Show (2]

Graphics MSA Viewer

Percent )
Score Accession
Ident

783 75.00% CQuery_ 5999029

LR LR LR LN LR LR LR LR LR L |

L

icl|Query 5998029

'_/

kcl|Query_5999027 200 300 400 500 GO0 700 800 870




Example 2

* You have been provided by 2 sequences (FASTA format) present in some £. colistrains , the
sequences are CTX-1 and CTX-15.

* Tasks:
1. Perform BLASTn using local alignment (multiple).
2. ldentify the gene to which the query sequences belong.

3. Determire the description, similarity percentage, and coverage percentage between the two
sequences using both local and global alighnment.

4. Display the alignment in pairwise format, using dots (.) to indicate identical bases.

5. Generate and present a dot plot for both sequences.



Graphic Summary Alignments Dot Plot

Sequences producing significant alignments Download ™~ Selectcolumns ~  Show e
select all 1 sequences sefected Graphi MSA Viewer
- - Max | Total  Cuery E Per. | Acc.
D t Scientific M .
escnvp en e E ame Score Score Cover value | Ident  Len  Accession
b v w b b 'V
LC583827.1 Escherichia coli CTA-M-15 gene,_complete cds (sequence 2) 446 446 43%  2e-129 B712% 525 Query 32503
Descriptions m Alignments Dot Plot
@ hoverto see the title & click to show sligrments Alignment Scores <40 MW40-50 [@50-30 [S0-200 [>==200 (2]

1 seguences selected 9
Distribution of the top 1 Blast Hits on 1 subject sequences

1 1 I T I 1
1 150 JI00 450 S00 750
i ; . . 11:56 PM
Descriptions Graphic Summanry Alignments Dot Plot [Fo %= ENG 023
Plot of lcl|Query_32501 vs lcl|Query_32503 @
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= E
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Blastn

Alignment view | Pairwise v | [ ] cDs feature @ [Restore

1 sequences selected 9

X Download~  Graphics

LC583827.1 Escherichia coli CTX-M-15 gene, complete cds (sequence 2)
Sequence ID: Query_32503 Length: 325 Number of Matches: 1

Range 1: 25 to 420 Graphics

Score Expect Identities Gaps Strand
446 bitz(241) 2e-129 345/396(87%:) 4/395(1%:) Plus/Plus

Query 283 TOAAAGCGAACCO-AATCT-GTTAAATCA-G-COAGTTRAGATCAAAAAATCTRACTTOE 338

Sbjct 25 TGCAAGCTTACCGCAATCTCOTTACATCATOTCGAGTTCAGATCAAALAATCTCACCTTG B4

Query 339 TTAACTATAATCCGATTGCGOAAAAGCACOTCOATOGEACGATOTCACTGGCTRAGCTTA 396

Sbjct B85  TTCACTATACTCCGATTGLGOOAAAAGCACGTCAATOOGACGATGTCACTGGCTCAGCTTC 144

CGCGGCCGCECT
[EELEETELTL]
CGCGGCCGCECT

i
ACAGTACAGCGATACCOTAEE

COATGAATAAGCTGATTTCTCACGTTG 458

G
LD LT EEE TEE EELLEn
CGATCAATACGCTCATTGCTCACGTTG 284

Query 399

[t

Shict 145
Query 459 OCOOCCCOOCTAGCGTCACCOGCAT TCQCCCGACAGCTOOGAGACGARACGTTCCGTCTCG 518
iy o
Query 519 A ACCOARCCOACATTARACACCOCCATTCCOOGCOATCCGCATAGATACCACTTCAL 578

CCGTACCGAGCCGAC
LEELEERUELEEEEE e Ceee e e e e e A ernt PR ernet
CCGTACCGAGCCGACGTTCAACACCGCCATTCCGGECAATCCGCGTCATACCACTTCAC 324

] opa—

Shict 265

GOCAATGOCGCASACTCTACATAATCTOACGCTEGATAAAGCATTOGGTGACAGC 638

G
LE D CEE TELEREREReer Feeer teeer rer ber fierr 1r 1t
GGTACTGGGGCAAACTCTGCGGAATCTCACGCTACGTACAGCTTTGGGAGAGAGCE 384

Query 579 (li'I'tlitli
Sbhjct 325 (CTCG

Query 639 AACOOOCGCAGCTOOTOACATGOATEARAGGCAATA 674

Sbjct 385 GCCGETCCCATCTGEGATTATGGTTCALAGGAMATA 428



Global alignments
Graphic Summary  Alignments Dot Plot

Sequences producing significant alignments

select all 1 sequences seiscted

Description

Download -~

LCS83527.1 Escherichia coli AAKIS BlaCTX-M-15 gene for extended-spectum beta-lactamase. complete cds

Descriptions w Alignments Dot Plat

& hover fo see the tile & click to show aligrments

1 sequences selected 9

Descriptions Graphic Summary Alignments Dot Plot

Manage columns -~

Alignment Scores

W < 40

I 40 - 50

[ 50 - 80

I 30 - 200

Distribution of the top 1 Blast Hits on 1 subject sequences

1 150 300

|
4350

E00

750

Plot of lcl|Query_55013 vs lcl|Query_55015 @

e

kl|Query 55015

I

r
-~

klfQuery_55013 200 250 300 350 400 450 300 350 600 650 FOO TS0 854

I == 200

®

show [ 100~ | @

Graphics

p— Percent
Ident

-192.0 30.00%

MSA Viewer

Accession

Query_55015



Global Alignments

T SEQUENCES SeCTe0 W

& Downlosd ~ Graphics
LC3583827.1 Escherichia coli AAKIS blaCTX-M-13 pene for extended-spectrum beta-lactamase, complete cds
Esguence ID: Query_55015 Length: 525 Mumbaer of Matohes: 1

Ramgs 1: 1 bo 525 Graphics

NN Soie ldemilites Latfra Slranidd

-192 442/HBL1{50%]) 3E1/BE1[40% ] Flus/Flus
Quory 1 ﬂ?ﬂ IﬂMIENHGEBTIJEI IUDB:IEHGSEE#D??I_TAEUH CACGCTEITE &8
shjct 1 ATEETT be-]

Query  B1 TTAGEAARTETGLCEC TE TAT GOGLAAACGEL EEACE TAL AGLAMAART TTECOGAATTA 128
1]

shjct 11 CEATATC 28

Quory 121 CAGLEECAGTOGEEAGEAAEAL TEEET BTGEELAT TEAT TASCAC AL AGATAATTCECAL 158

sojct 11 II.TIL&HLILL l.llil: 31

Qucry 121 ATACT I IT.1US1EETGMEABJII TTEOGATENGCABCACCAE TAARGTRATGECCETE 248

shjct 32 TTA ER
Quory 241 GLOGLEETEITGAAGAAAALT GRAACT AR CEAATCT - GTTARATCAG - -CEAGTTEAG 257
et 3 i AT TCh ATt ATaTtas At es
Qucry 298 CARAAARTCTEAL T TEET TA.M:IATMKEEH TECEEARRAECALET 357

CEATEEEAL

v ce ML AL o
Quory 358 ArG1CAErGI1EJB:11AEEG:EEEEEJII#£ ALAGCEATAACGTEECGATEAAT 217
oy Wit
Quory 418 AAECTEA CALGT TEELGECCLERC TABLGTCACCGOGT TOELCOGALAGC TREEA 477
[ III IIIIIIIIIIIIIIIIIIII [T

sbjct 186 ACGCTCATTGCTCACGTTEECGGCILGEEC TOBLETCACCEOGT TCELO0GALAGC TEEEA
GTTCCETCTORALCETAL TAASCELCEL GEGCEAT
ILHT 1IIIIIII1IIIIIIIIIIIIIII IIIIIIIIIIII IIIII 1]

Qucry 478 mlll i |
sbjct 245 GACTACACGTTCCGETATOEALD ACCEAGCCEACGT TOARCAC CECCAT TCOGGGLAAT 385

(a3
Query 538 COGOGTBATACCACT TCALCTCGGELANTGECECARACTCTGOGTAATCTBACGCTEEGT 557
sopee 06 LM AAHUM M MMM Al ses
Query 598 A.!.ua:mrm&1mnxumscﬁ:n3c|ﬁs1mmraﬁmmm1xm: 657
sbjct 356 LEl”&AMEE%&“E:EM: ESGGH-H a1 4 1|le ||:||: 424
Quory BB EETGCAGCGAGCATTCAGEDTGEAD - - TG00 TR TTOCTBEGT TET GEGEEAT ARMILTE 715
[T 1l LT T TE U 1
sbjct 425 EET-CACCGOGETTTTTTCAT TTALAATGCCCE- TTC- TEIGTTTTTGETCATCARMICE 481
Query 716 GLAGCEGTGACTATGGCALCACCAN GATATCEDGETEATCTGELCARMMEAT DG TECEL 775
Shjct g5z ----dukh-- b s i s
Query 776  CHCTGATTCTGETCACTTACT TCALCCAGOC TCAMCE TAMGGIABASGCIET CG0EATE B35
swjcr ass --—-Atele Ukt 4 Ml
Quory B35 TATTAGLGTCGGLEGCTAMAATCGTCACCAACGETTTETAR 876

shjct 522 C 525



Lab 5 example 1

> Homo sapiens

AGTCAGCAAGCTGGTGATGGGACTTGGAATCACTGTTTGTATCTTCATCATGTTGGCCAACCTATTGGTCATGGT
GGCAATCTATGTCAACCGCCGCTTCCATTTTCCTATTTATTACCTAATGGCTAATCTGGCTGCTGCAGACTTCTTTG
CTGGGTTGGCCTACTTCTATCTCATGTTCAACACAGGACCCAATACTCGGAGACTGACTGTTAGCACATGGCTCC
TTCGTCAGGGCCTCATTGACACCAGCCTGACGGCATCTGTGGCCAACTTACTGGTTTTCCGCATGCAGCTCCAC
ACACGGATGAGCAACCGGCGGTAGTGGTGGTCATTGTGGTCATCTGGACTATGGCCATCGTTATGGGTGCTATA
CCCAGTGTGGGCTGGAACTGTATCTGTGATATTGAAAATTGTTCCAACATGGCACCCCTCTACAGTGACTCTTAC
TTAGTCTTCTGGGCCATTTTCAACTTGGTGACCTTTGTGGTAATGGTGGTTCTCTATGCTCACATCTTTGGCAGA
GGACTATGAGAATGTCTCGGCATAGTTCTGGACCCCGGCGGAATCGGGATACCATGATGAGTCTTCTGAAGGCC
TTTATCATCTGCTGGACTCCTGGATTGGTTTTGTTACTTCTAGACGTGTGCTGTCCACAGTGCGACGTGCTGGCC
TATGAGAAATTCTGCCATGAACCCCATCATTTACTCCTACCGCGACAAAGAAATGAGCGCCACCTTTAGGCAGAT
CCTCTGCTGCCAGCGCAGTGAGAACCCCACCGGCCCCACAGAAGGCTCAGACCGCTCGGLCTTCCTCCCTCAAC
CACACCATCTTGGCTGGAGTTCACAGCAATGACCACTCTGTGGTTTAG




> Rattus norvegicus
ATGGCAGCTGCCTCTACTTCCAGCCCTGTGATTTCACAGCCCCAGTTCACAGCCATGAACGAACAACAGT
GCTTCTACAACGAGTCTATCGCCTTCTTCTATAACCGGAGTGGAAAGTATCTAGCCACAGAATGGAACAC
CAGACTTCTTCGCTGGACTGGCCTACTTCTACCTGATGTTCAACACGGGACCTAATACCCGGAGACTGAC
CGTGAGCACATGGCTTCTCCGGCAGGGCCTCATCGACACCAGCCTGACGGCTTCTGTGGCCAACCTGCTG
GCCATTGCCATCGAGAGGCACATCACAGTTTTCCGAATGCAGCTCCATACACGAATGAGCAACCGACGTG
TGGTGGTGGTGATTGTAGTCATCTGGACTATGGCCATTGTGATGGGTGCCATACCCAGTGTGGGCTGGAA
CTGCATCTGTGATATCGATCATTGTTCCAACATGGCGCCCCTCTACAGTGACTCCTACTTAGTCTTCTGG
GCCATTTTCAACCTGGTGACCTTTGTGGTCATGGTGGTTCTCTACGCTCACATCTTTGGCTATGTTCGCC
AGAGGACTATGAGAATGTCCCGGCATAGTTCTGGACCCAGGAGGAATCGGGACACCATGATGAGCCTTCT
GAAGACTGTGGTCATTGTGCTGGGTGCCTTTATTGTCTGCTGGACTCCGGGATTGGTCTTGCTACTGCTC
GATGTGTGTTGCCCGCAGTGCGATGTCCTGGCCTATGAGAAGTTCTTCCTCCTCCTGGCCGAGTTCAACT
CGGCTATGAACCCCATCATCTACTCCTACCGCGACAAAGAGATGAGCGCCACCTTCAGGCAGATCCTGTG
TTGCCAGCGCAACGAGAACCCCAACGGCCCCACGGAAGGCTCTGACCGCTCGGCCTCCTCCCTCAACCAC
ACTATTCTGGCTGGAGTTCACAGCAATGACCACTCTGTGGTTTAG



Example 2

>HQ456393.1 Escherichia coli CTX-M-1, complete cds (sequence 1)
ATGGTTAAAAAATCACTGCGTCAGTTCACGCTGATGGCGACGGCAACCGTCACGCTGTTGTTAGGAAGTG
TGCCGCTGTATGCGCAAACGGCGGACGTACAGCAAAAACTTGCCGAATTAGAGCGGCAGTCGGGAGGAAG
ACTGGGTGTGGCATTGATTAACACAGCAGATAATTCGCAAATACTTTATCGTGCTGATGAGCGCTTTGCG
ATGTGCAGCACCAGTAAAGTGATGGCCGTGGCCGCGGTGCTGAAGAAAAGTGAAAGCGAACCGAATCTGT
TAAATCAGCGAGTTGAGATCAAAAAATCTGACTTGGTTAACTATAATCCGATTGCGGAAAAGCACGTCGA
TGGGACGATGTCACTGGCTGAGCTTAGCGCGGCCGCGCTACAGTACAGCGATAACGTGGCGATGAATAAG
CTGATTTCTCACGTTGGCGGCCCGGCTAGCGTCACCGCGTTCGCCCGACAGCTGGGAGACGAAACGTTCC
GTCTCGACCGTACCGAGCCGACGTTAAACACCGCCATTCCGGGCGATCCGCGTGATACCACTTCACCTCG
GGCAATGGCGCAAACTCTGCGTAATCTGACGCTGGGTAAAGCATTGGGTGACAGCCAACGGGCGCAGCTG
GTGACATGGATGAAAGGCAATACCACCGGTGCAGCGAGCATTCAGGCTGGACTGCCTGCTTCCTGGGTTG
TGGGGGATAAAACCGGCAGCGGTGACTATGGCACCACCAACGATATCGCGGTGATCTGGCCAAAAGATCG
TGCGCCGCTGATTCTGGTCACTTACTTCACCCAGCCTCAACCTAAGGCAGAAAGCCGTCGCGATGTATTA
GCGTCGGCGGCTAAAATCGTCACCAACGGTTTGTAA



>LC583827.1 Escherichia coli CTX-M-15 gene, complete cds (sequence 2)
ATGGTTGGCACAACGATATCGAGCTGCAAGCTTACCGCAATCTCGTTACATCATGTCGAGTTCAGATCAA
AAAATCTCACCTTGTTCACTATACTCCGATTGCGGAAAAGCACGTCAATGGGACGATGTCACTGGCTCAG
CTTCGCGCGGCCGCGCTACAGTACAGCGATACCGTGGCGATCAATACGCTCATTGCTCACGTTGGCGGCC
CGGCTCGCGTCACCGCGTTCGCCCGACAGCTGGGAGACTACACGTTCCGTATCGACCGTACCGAGCCGAC
GTTCAACACCGCCATTCCGGGCAATCCGCGTCATACCACTTCACCTCGGGTACTGGGGCAAACTCTGCGG
AATCTCACGCTACGTACAGCTTTGGGAGAGAGCCGCCGGTCCCATCTGGGGTTATGGTTCAAAGGAAATA
ATCCGGTCACCGCGGTTTTTTCATTTACAATGCCCGTTCTGTGTTTTTGGTCATCAAACCGCGGGGGGGC
GGGTATTGTATCACCCGGGGTTCCCCGTGGCCTGA



Lab 5 task

e Lab 6 task:

e You have been given two FASTA sequences from Macaca mulatta (1) and Homo
sapiens (2).

* Tasks:
1. Identify the gene to which the query and subject sequences belong.

2. Determine the description, similarity percentage, and coverage percantage
between the two sequences using both local and global alignrient.

3. Display the alignment in pairwise format, using dots (.) to iridicate identical
bases for both global and local alignments.

4. Generate and present a dot plot for both local and global alignments.



Task lab 6

>Macaca mulatta (sequence 1)

GGTCGGCGGGCACGCTGGCGAGTATGGTGCGGAGGCCCTGGAGAGGATGTTCCTGTCCTTCCCCACCACCAAGACCTACTT
CGACCTGAGCCACGGCTCTGCCCAGGTTAAGGGCCACGGCAAGAAGGTGGCCGACGCGCTGACCCTCGLCLCGTGGGGECAC
GTGGACGACATGCCCCAAGCGCTGTCCGCGCTGAGCGACCTGCACGCGCACAAGCTTCGGGTGGACCCGGTGCTCCTGAG
CCACTGCCTGCTGGTGACTCTGGCCGCTCACCTCCCCGCCGAGTTCACCCCTGCGGTGCACGCCTCCCTGGACAAGTTCCTG
GCTTCTGTGAGGCTGACCTCCAAATACCGTTAAGCTGGAGCCTCGGTGGCCATGCTTCT

> Homo sapiens (sequence 2)

ACTCTTCTGGTCCCCACAGACTCAGAGAGAACCCACCATGGTGCTGTCTCCTGCCGACAAGACCAACGTCAAGGCCGCCTG

GGGTAAGGTCGGCGCGCACGCTGGCGAGTATGGTGCGGAGGCCCTGGAGAGGATGTTCCTGTCCTTCCCCACCACCAAGA
CCTCTTCGACCTGAGCCACGGCTCTGCCCAGGTTAAGGGCCACGGCAAGAAGGTGGCCGACGCGCTGACCAACGLCLGTGEG
CGCACGTGGACGACATGCCCAACGCGCTGTCCGCCCTGAGCGACCTGCACGCGCACAAGCTTCGGGTGGACCCGGTCAAC
TTCAAGCTCCTAAGCCACTGCCTGCTGGTGACCCTGGCCGCCCACCGTTCACCCCTGCGGTGCACGCCTCCCTGGACAAGTT
CCTGGCTTCTGTGAGCACCGTGCTGACCT
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