Resitve:

1. Naloga

Dani sta nukleotidni zaporedji. Vsako zaporedje posebej kopiram in prilepim v BLASTn, kjer
uporabim funkcijo Program selection: optimize for: more dissimilar sequences.

Odgovori za vsako zaporedje:

Zaporedje A: Vidim, da se prvi zadetek zelo dobro ujema, zato uporabim tega. Cisto desno je
napisan accession code: AY528425. Kliknem nanj in vidim da gre za bakterijo Klebsiella
pneumoniae. K. pneumoniae spada v rod Klebsiella, druzina Enterobacteriaceae.

Na isti strani vidim da gre za zapis za protein: beta-lactamase.
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Klebsiella pneumoniae extended spectrum beta-lactamase TEM-133 gene,
complete cds

GenBank AY528425 1 4/

FASTA  Graphics

Goto

Locus AY528425 861 bp DNA linear BCT 27-APR-28@5

DEFINITION Klebsiella pneumoniae extended spectrum beta-lactamase TEM-133
gene, complete cds.

ACCESSION AY528425

VERSTON AY528425.1

KEYWORDS .
SOURCE Klebsiella pneumoniae
ORGANISM Klebsiella pneumonize

Bacteria; Pseudomonadati; Pseudomonadota; Gammaproteobacteria;
Enterobacterales; Enterobacteriacese; Klebsiella; Klebsiella
pneumoniae complex.
REFERENCE 1 (bases 1 to 861)
AUTHORS  Hernandez,].R., Martinez-Martinez,L., Canton,R., Coque,T.M. and
Pascual,A.
TITLE Nationwide study of Escherichia coli and Klebsiella pneumoniae
producing extended-spectrum beta-lactamases in Spain
JOURNAL  Antimicrob. Agents Chemother. 49 (5), 2122-2125 (2005)
PUBMED 15855544
REFERENCE 2 (bases 1 to 861)
AUTHORS ~ Hernandez-Bello,J.R., Martinez-Martinez,L. and Pascual,A.
TITLE Direct submission
JOURNAL  Submitted (16-JAN-20@4) Microbiology, Scheol of Medicine,
University of seville, Sanchez Pizjuan SN, Sevilla 41009, Spain
FEATURES Location/Qualifiers
source 1..861

Jorgenism="Klebsiella pneumoniae"
/mol_type="genomic DNA"
/db_xref="taxon:573"
s 1..861
/codon_start=1
Jtrans]_table=11
/product="extended spectrum beta-lactamase TEN-133"

Zaporedje B: Tudi v tem primeru se zaporedje zelo dobro ujema s prvim zadetkom. Ponovim enak
postopek in od¢itam accession code: AF148850. Zaporedje se nahaja v Escherichia Coli in prav
tako kodira protein beta laktamazo. E. coli spada v rod Escherichia, prav tako druzina
Enterobacteriaceae

Beta laktamaza je encim, ki ga proizvajajo nekatere bakterije kot mehanizem obrambe pred
beta-laktamskimi antibiotiki (kot je na primer penicilin)



1. Naloga

Zdaj moram poiskati 5 homolognih zaporedij. Grem v uniprot in vpiSem beta-lactamase. Tako
poiS¢em aminokislinska zaporedja za 5 razli¢nih bakterij in jih zapiSem v FASTA obliki.

Pojasnim na primeru:

BLAST Align Peptide search ID mapping SPARGL UniProtks - [ISCeERERELS Advancad | List
Status & Tools + 4. Download (1M) View. Cards O Table ® £ Customize columns ¢ Share -
% Reviewed (Swiss-Prof) Entry Entry Name Protein Names . Gene Names Organism
(1,392)
) P14488 % BLAB BACCE  Metallo-betalactamase type 2[. ] Bacillus cereus

Unreviewed (TrEMBL)
(1,058,169) | P26918 & BLAB_AERHY  Metallo-betalactamase type 2[.] cphA Aeromonas hydrophila 254 AA

Popular organisms Tl P04190 & BLA2_BACCE  Metallo-betalactamase type 2[..] bim Bacillus cereus 257 AA
| QTWYAB % BLAB PSEAI  Metallo-betalactamase type 2[..] bla-imp13, blalMP Pseudomonas asruginosa 246 AR
[ P52700 & BLA1_STEMA Metallo-beta-lactamase L1 type 3[..] maltophilia (F i 290 AA

Rat (177) (Xanthomonas maltophilia)

Rice (168) T C7C422 % BLANT_KIEPN Metallo-betalactamase type 2[..] blaNDM-1 Klebsiella pneumaniae 270 AA
Bovine (150) P62699 % BLBH_SERMA  Metallo-beta actamase IMP-A[.] Serratia marcescens 246 AA
Taxonomy \’n POWGZS % RNJ_MYCTU  Ribonuclease J|..] mj, Rv2752c Mycobacterium tuberculosis (strain ATCC 26618 | H37Rv) 558 AA
LS "NP05364 % AMPC_ENTCL Betadactamasel..| ampC Enterobacter cloacae G
Group by ) O0B438 % BLABI_ELIME  Metallo-betadactamase type 2[..] blaB1, blab ingi i ica (Chry i i i 249 AR
Taxonom,
¥ P35804 & BLIP_STRCL Beta-lactamase inhibitory proteinf.| Streptomyces clavuligerus 201 AA
Keywords
| ASU483 % BLAC_MYCTA  Betalactamasel..] blaC, blaA, MRA_2082 Mycobacterium tuberculosis (strain ATCC 26177 | H37Ra) 307AA
Gene Ontology
Ercyme Class [ P25910 & BLAB_BACFG  Metallo-betalactamase type 2[..] ccrA, cfid Bacteroides fragilis 249 AA
| PO5193 & AMPC_CITFR  Betalactamasel..] ampC, blaC Citrobacter freundii 381AA
Proteins with
3D structure (694) O POWKD3 & BLAC_ MYCTU  BetaJactamase|..] blaC, blaA, Rv2068c, Mycobacterium tuberculosis (strain ATCC 25618 / H37Rv) 307 AA
MTCY48 07c
Active site (88,187)
) ) P14489 & BLO10_PSEAI Beta-lactamase OXA-10[..] OXA-10, bla, oxa10, pse2 Pseudomonas aeruginosa 266 AA
Activity regulation (502)
P28585 % BLC1_FCOLX  Betadactamase CTX-M-1[.] bla, men1 Escherichia coli 201 AA

Allergen (1)

ng SPARQL  Uni

|Function

P05364 - AMPC_ENTCL

Names & Taxonomy

Protein’ \ BetaJactamase Amino acids | 381 (goto sequence]

Subcellular Location Gene' ‘ ampC Protein existence’ | Evidence at prolein level
Phenotypes & Variants Status' \ % UniProtkB reviewed (Swiss-Pg Annotation score’ | ®
PTMProcessing Organism* | Enterobacter cloacae

Entry  Variant viewer Feature viewer Publications  External links  History
Interaction
structure & Tools - X Download @ AGd  Add 3 publication  Entry feedback
Family & Domains - i

Function
Sequence This protein is a serine beta-lactamase with a substrate specificity for cephalosporins

Similar Proteins.

Miscellaneous
Homologs The sequence shown is that of strain P9 I
The class C beta-lactamase family has a specific amino-acid numbering system known as SANC, for structural alignment based numbering of class C beta-lactamases, or else the simpler name
structural position. A multiple sequence alignment was used to derive a consensus sequence and then the consensus was numbered taking into account insertions and deletions. This allows use of
identical numbers, e.g. for active site residues, despite differences in protein length. UniProt always uses natural numbering of residues, hence there appear to be differences in numbering batween
this entry and some papers. M 1 Publication

Catalytic activity*
Rhea:20401 2

a beta-lactam + H20 = a substituled beta-amino acid [ PROSITE FroRule Annotaiion
EC3526 (UniProtkB | ENZYME 2 | Rheat? )

Hide reaction details A

Reaction  Atom map



UniProt & BLAST Align Peptide search D mapping SPARGL  Unerotks - pances Seach @ @' Help

uuuuuu Entry  Variantviewer )  Feature viewer Publications  External links  History

Sequence’

Sequence status' | Compiete Sequence processing' | The displayed sequance is further processed into a mature form

Length 381 Last updated 1988.11.01 vt
Mass (Da) 41,302 MD5 Checksum' B5C1393BEA94D7C52B968DIECEIDATAT

LREV »
C SLKQ GIALAQSRYW RIGSMYQGLG WEMLWPVEA NTVVEGSDSK VALAPLPVAE VNPPAPPVKA SWHKTGSTG GFGSYVAFIP EKQIGIVMLA NTSYPNPARV EAAYHILEAL
Keywords' E

Technical term | 230-structure

Sequence databases
PIR | 3004042 PNKBP
80040512 PNKBQ
S00406 (2 PNKBM

NUCLEOTIDE SEQUENCE PROTEIN SEQUENCE MOLECULE TYPE STATUS
X07274 CAA30257 1
EMBLC - GenBank [ - DDBJ I3 EMBL - GenBank (2 - DDBJ I
X08082 CAA30879 1

nomic DNA

»sp|PB5364 | AMPC_ENTCL Beta-lactamase 0OS=Enterobacter cloacae 0X=558 GN=ampl PE=1 5V=1
MMRKSLCCALLLGISCSALATPYSEKQLAEVVANTITPLMKAQSVPGMAVAVIYQGKPHY

Y TFGKADTAANKPVTPQTLFELGSISKTFTGYLGGDATARGE LS LDDAVTRYWPQLTGKQ
WOGIRMLDLATYTAGGLPLOVPDEVTDMAS LLRFYQNWOPOWKPGTTRLYANASTIGLFGA

LAVEPSGMPYEQAMT TRVLEPLELDHTWINVPKAE EAHY AWGYRDGKAVRVS PGMLDAQA

YOV TNVODMANWVMANMAPENVADAS LKQGTALAQSRYWRIGSMYQGL GWEMLNWPVEA
NTVVEGSDSKVALAPLPVAEVNPPAPPVEASKYVHK TGS TGOF GSYVAFIPEKQIGIVMLA

NTSYPNPARVEAAYHILEALQ

> Enterobacter_cloacae

MMRKSLCCALLLGISCSALATPVSEKQLAEVVANTITPLMKAQSVPGMAVAVIYQGKPHYYTFGKADIAAN
KPVTPQTLFELGSISKTFTGVLGGDAIARGEISLDDAVTRYWPQLTGKQWQGIRMLDLATYTAGGLPLQVP
DEVTDNASLLRFYQNWQPQWKPGTTRLYANASIGLFGALAVKPSGMPYEQAMTTRVLKPLKLDHTWINV
PKAEEAHYAWGYRDGKAVRVSPGMLDAQAYGVKTNVQDMANWVMANMAPENVADASLKQGIALAQS
RYWRIGSMYQGLGWEMLNWPVEANTVVEGSDSKVALAPLPVAEVNPPAPPVKASWVHKTGSTGGFGS
YVAFIPEKQIGIVMLANTSYPNPARVEAAYHILEALQ

Enako ponovim Se za 4 druge bakterije in dobim:
>Streptomyces_clavuligerus

MRTVGIGAGVRRLGRAVVMAAAVGGLVLGSAGASNAAGVMTGAKFTQIQFGMTRQQVLDIAGAENCET
GGSFGDSIHCRGHAAGDYYAYATFGFTSAAADAKVDSKSQEKLLAPSAPTLTLAKFNQVTVGMTRAQVLA
TVGQGSCTTWSEYYPAYPSTAGVTLSLSCFDVDGYSSTGFYRGSAHLWFTDGVLQGKRQWDLV

> Citrobacter_amalonaticus

MMRHRVKRMMLMTTACISLLLGSAPLYAQANDVQQKLAALEKSSGGRLGVALIDTADNAQTLYRADERFA
MCSTSKVMAAAAVLKQSETQKKVLSQKVEIKSSDLINYNPITEKHVNGTMTLAELSAAALQYSDNTAMNKL
IAHLGGPDKVTAFARAIGDNTFRLDRTEPTLNTAIPGDPRDTTTPLAMAQTLRNLTLGSALGETQRAQLVTW



LKGNTTGAASIQAGLPTSWVVGDKTGSGDYGTTNDIAVIWPEGRAPLILVTYFTQPEQKAESRRDVLAAAA
KIVIDGY

> Mycobacterium_tuberculosis

MRNRGFGRRELLVAMAMLVSVTGCARHASGARPASTTLPAGADLADRFAELERRYDARLGVYVPATGTTA
AIEYRADERFAFCSTFKAPLVAAVLHQNPLTHLDKLITYTSDDIRSISPVAQQHVQTGMTIGQLCDAAIRYSD
GTAANLLLADLGGPGGGTAAFTGYLRSLGDTVSRLDAEEPELNRDPPGDERDTTTPHAIALVLQQLVLGN
ALPPDKRALLTDWMARNTTGAKRIRAGFPADWKVIDKTGTGDYGRANDIAVVWSPTGVPYVVAVMSDRA
GGGYDAEPREALLAEAATCVAGVLA

> Nocardia_farcinica

MPGVDISFLKKSGRRTMAAAAVIALLGGCGADAGSEPATTAASTTAPSAATDAATAEFAALEQRFGARLGV
YAVDTTSGAVVAYRADERFGMASTFKGLACGALLREHPLSSGYFDQVVRYSREEVVSYSPVTETRVDTGM
TVAELCHATITVSDNTAGNQILKLLGGPAGFTAFLRSLGDEVSRLDRWETELNEVPPGEERDTTTPAAVAA
NYRALVLGDVLAEPERAQLRDWLVANTTGDQRIRAGVPAGWTVGDKTGGGSHGGNNDVAVAWTETGD
PIVIALLSHRTDPAAKADNALLAEATRAVVTALR

Da pridem pa do aminokislinskega zaporedja Klebsiella pneumoniae in Escherichia Coli izhajam
iz datoteke iz prve naloge.

Klebsiella pneumoniae extended spectrum beta-lactamase TEM-
133 gene, complete cds
GenBank: AY528425.1

FASTA  Graphics

Go to

Locus AY528425 B61 bp DNA linear BCT 27-APR-2003

DEFINITION Klebsiella pneumonize extended spectrum beta-lactamase TEM-133
gene, complete cds.

ACCESSION AY528425

VERSION AY528425.1
KEYWORDS
SOURCE Klebsiella pneumoniae

ORGANISM Klebsiella pneumoniae

Bacteria; Pseudomonadati; Pseudomonadota; Gammaprotecbacteria;
Enterobacterales; Enterobacteriaceae; Klebsiella; Klebsiella
pneumoniae complex.
REFERENCE 1 (bases 1 to 861)
AUTHORS  Hernandez,J.R., Martinez-Martinez,l., Canten,R., Coque,T.M. and

Pascual,A.
TITLE Nationwide study of Escherichia coli and Klebsiella pneumoniae
ng extended-spectrum beta-lactamases in Spain
JOURNAL microb. Agents Chemother. 49 (5), 2122-2125 (2085)

PUBMED 15855544
REFERENCE 2 (bases 1 to 861)
AUTHORS Hernandez-Bello,J.R., Martinez-Martinez,L. and Pascual,A.
TITLE Direct Submission
JOURNAL  Submitted (16-JAN-2084) Microbiology, School of Medicine,
University of Seville, Sanchez Pizjuan SN, Sevilla 41889, Spain
FEATURES Location/Qualifiers
source 1..861
Jorganism="Klebsiella pneumoniae™
J/mol_type="genomic DNA"
Jdb_xref="taxon:573"

cDs 1..861
/codon_start=1
/trans]_table=11
Jproduct="extended spect| eta-lactamase TEM-133"

Jprotein_id="AAS19171.1"
Jtranslation="MSIQHFRVALIPFFAAFCFPVFAHPETLVKVKDAEDQLGARVGY
IELDLMSGKILESFRPEERFPMMSTFKVLLCGAVLSRVDAGQEQLGRRIHYSQNDLVK
YSPVTEKHLTDGMTVRELCSAATTMSDNTAANL LLTTIGGPKELTAFLHNMGDHVTRL
DSWEPELMEAIPHDERDT TMPAAMAT TLRKLLTGELLTLASRQQLIDWMEADKVAGPL
LRSALPAGWFIADKSGAGERGSRGIIAALGPDGKPSRIVWIYTTGSQATMDERNRQIA
EIGASLIKHW"
ORIGIN



extended spectrum beta-lactamase TEM-133 [Klebsiella

pneumoniae]
GenBank: AAS19171.1

Identical Proteins ~ FASTA

Locus AA519171

Graphics

286 aa linear BCT 27-APR-2865

DEFINITION extended spectrum beta-lactamase TEM-133 [Klebsiella pneumoniae].

ACCESSION AAS19171

VERSION AAS19171.1

DBSOURCE accession AY528425.1
KEYWORDS .

SOURCE Klebsiella pneumcniae

ORGANISM Klebsiella pneumoniae
Bacteria; Pseudomonadati; Pseudomonadota; Gammaprotecbacteriaj;
Enterobacterales; Enterobacteriaceae; Klebsiella; Klebsiella
pneumoniae complex.
REFERENCE 1 (residues 1 to 286)
AUTHORS  Hernandez,].R., Martinez-Martinez,L., Canton,R., Coque,T.M. and

Pascual,A.

TITLE Nationwide study of Escherichia coli and Klebsiella pneumoniae
producing extended-spectrum beta-lactamases in Spain
JOURNAL  Antimicrob. Agents Chemother. 49 (5), 2122-2125 (2065)

PUBMED 15855544

REFERENCE 2 (residues 1 to 286)
AUTHORS  Hernandez-Bello,J.R., Martinez-Martinez,L. and Pascual,A.
TITLE Direct Submission
JOURNAL  Submitted (16-JAN-2084) Microbiology, School of Medicine,
University of Seville, Sanchez Pizjuan SN, Sevilla 41882, Spain

FEATURES
source

Location/Qualifiers
1..286

forganism="Klebsiella pneumoniae™
/db_xref="taxon:573"

Protein

1..286

/product="extended spectrum beta-lactamase TEM-133"

Region

/region_name="PRK15442"
/note="beta-lactamase TEM; Provisional™
/db_xref="CDD:185339"

cos 1..286

/coded_by="AY528425.1:1..861"
/transl_table=11
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msighfrval ipffaafcfp vfahpetlvk vkdsedqlga rvgyieldln sgkilesfrp
eerfpmmstf kvllegavls rvdaggeqlg rrihysqndl vkyspwtekh ltdgmtvrel
csaaitmsdn taanllltti ggpkeltafl hnmgdhvtrl dswepelnea ipnderdttm
paamattlrk 1ltgelltla srqgqlidwme adkvagpllr salpagwfia dksgagergs
rgiiaalgpd gkpsrivviy ttgsqatmde rnrgiaeiga slikhw

Za poravnave aminokislinskih zaporedij bom uporabila Clustal omega. Najprej primerjam
aminokislinski zaporedji iskanih proteinov.

Input sequence @

Parameters

Submit

or more sequences. For the alignment of two sequences please instead use our pairwise sequence alignment tools. This tool can align up to 4000 sequences or a
maximum file size of 4 MB.

Sequence type
@ Protein () DNA () RNA

Paste your sequence here - or use the example sequence

>Klebsiella_pneumoniae
msighfrvalipffaafcfpvfahpetivkvkdaedqlgarvgyieldinsgkilesfrp
eerfpmmstfkvllcgavisrvdagqeqlgrrihysqndivkyspvtekhltdgmtvrel
csaaitmsdntaanllittiggpkeltaflhnmgdhvtridswepelneaipnderdttm
paamattlrklitgelltlasrqqlidwmeadkvagplirsalpagwfiadksgagergs
rgiiaalgpdgkpsrivviyttgsqatmdernrqgiaeigaslikhw

>Escherichia_coli Ld
Use the cxample I| Clear sequence I More example inputs
OUTPUT FORMAT @

[ ClustalW with character counts v ‘

Mare options v

Title

| |
—

Zaporedji prilepim v obliki fasta formata in zaZzenem poravnavo.



Tool output USTAL 0(1.2.4) miltiple sequance alignment

Odgovori na vprasanja:

1. Ker sta zaporedji enako dolgi in sorodni sem uporabila globalno poravnavo.
2. Da

3. Zaporedji sta si bolj podobne na C koncu kot na N. Verjetno zato, ker je lahko na N koncu
signalni peptid, ki pa je pri vsaki bakteriji malo drugacen.

3. Naloga

Uporabim spletno stran v navodilih in prilepim fasta zaporedje vzorca A.

DTU Health Tech Contact— TU
>
-

Department of Health Technology

Research Education Collaboration Services and Products ~ News About

DTUHEALTHTECH > SERVICES AND PRODUCTS > BIOINFORMATIC SERVICES > SIGNALP-6.0 siareon (D @D

Submit data

Sequence submission: paste the sequence(s) and/or upload a local file

Protein sequences should be not less than 10 amino acids. The maximum number of proteins is 1000.
The long output format might timeout for more than 100 entries.

([T use SignalP 6.0 on BioLib if this server is heavily loaded
Note: DTU Healthtech support cannot provide troubleshooting or support for software or services hosted by Biolib

*Klebsiclla_pneumoniae
[MSIQHFRVALIPFFAAFCFPVFAHPETLVKVKDAEDQLGARVGYIELDLNSGKILESFRP
EERFPMMSTFKVLLCGAVLSRVDAGQEQLGRRIHYSQNDLVKYSPVTEKHLTDGMTVREL
[CSAAITHMSDNTAANLLLTTIGGPKELTAFLHNMGDHVTRLDSWEPELNEAIPNDERDTTM
PAAMATTLRKLLTGELLTLASRQQL IDWMEADKVAGP LLRSAL PAGWF IADKSGAGERGS
RGIIAALGRDGKPSRIVVIVTTGSQATHDERNRQIAE IGASLIKHI

°®

For example proteins Click here
Format directly from your local disk: | Izberite datoteko | Nobena datoteka ni izbrana

Organism Output format: Model mode:

O Eukarya @ Long output ® Fast

@ Other © Short output (no figures) O Slow

"Eukarya" only predicts Sec/SPI The slow mode takes 6x longer to compute. Use when accurate
SPs. region borders are needed.

[‘Submit |[ Clear fields |



Download

JSON Summary
Prediction summary
Processed entries fasta
Processed entries gifa
Region predictions gff3

All results compressed (zip)

Predicted proteins

\ ) TAT
Kiesiclig, pneumoniae Lipoprotein  TAT Lipoprotein
Prediction: Signal Peptide (Sec/SPI) signal signal signal signal
Cleavage site between pos. 23 and 24. Protein Peptide peptide peptide peptide
Probability 0. 709057 type Other  (Sec/SPl)  (Sec/SPII) (Tat'SPI)  (Tat/SPII)
Likelihood 0.0015 0.7438 0.2534 0.0005 0.0004
Download: PNG [ EPS [ Tabular
SignalP 6.0 prediction: Klebsiella_pneumoniae
10 i oTHER
i — Ssecssin
| Sec/sPih
08 : Sec/SPI ¢
| - Sec/sPiln
1 Sec/SPIlh
_.}06' | Sec/SPil cys
3 i T =
2 044 i
& & |
|
Ll |
0z TN i
£ 1
5 i
S |
L |
na- =2 e
NNNNN 0000000000000000000000000000 )
MSIQHFRVALIPFFAAFCFPVFAHPET LVKVKDAEDOLGARVGY IELDLNSGKILESFRPEERFPMMSTF
o 10 20 0 @ 0 50 ™

protein sequence

Instructions - SignalP 6.0

Open guide in new window
Enak postopek uporabim za vzorec A.
Odgovori:

1. Da.

Pilin-like
signal
peptide
(Sec/SPIll)

0.0003

2. PriKlebsiella pneumoniae se signalni peptid odcepi med 23. in 24. aminokislinskim

ostankom. Pri E. coli pa med 21. in 22.

3. E. coliima signalni peptid dolg 21 aminokislinskih ostankov in je krajSi od signalnega
peptida Klebsiella pneumoniae, ki je dolg 23 aminokislinskih ostankov. Oba vzorca imata
enak tip signalnega peptida (Sec/SPl), kar nakazuje to, da imata oba proteina podobno

pot v periplazmatski prostor..

4. Naloga

Zdaj ponovno uporabim Clustal omega, tokrat dodam Se 5 homologov.



Tool output

CLUSTAL 0(1.2.4) multiple sequence alignment

Enterobacter_cloacae
Streptomyces_clavuligerus
Klebsiella_pneunoniae

Eschexich

_co
Citrobacter_amalonaticus
Mycobacterium_tuberculosis
Nocardia_farcinica

Enterobacter_cloacae
Streptomyces_clavuligerus
Klebsiella_pneumonias
Escherichia_cold
Citrobacter_amalonaticus
Mycobacterium_tuberculosis
Nocardia_farcinica

Enterobacter_cloacae
Streptosyces_clavuligerus
Klebsiella_pneumoniae
Escherichia_coli
Citrobacter_asalonaticus
Mycobacteriun_tuberculosis

Enterobacter_cloacae
Streptosyces_clavuligerus
Klebsiella_pneumonias
Escherichia_coli
Citrobacter_asalonaticus
Mycobacterium_tuberculosis
Nocardia_farcinics

Enterobacter_cloacae
Streptomyces_clavuligerus
Klebsiella_pneumoniae
Escherichia_coli
Citrobacter_amalonaticus
Mycobacterium_tuberculosis
Nocardia_farcinica

Enterobacter_cloacae
Streptomyces_clavuligerus
Klebsiella presonise
Escherichia_cold
Citrobacter_amalonaticus

LVL
MSIQHFRVALIPFFAAFC. - - - - - - - FPVFAHP-ETLV

MPGVDISF - LKKSGRR- THAARAVIALLGGCGADA - GSEPATTAASTTAPSAATD - ARTA

VVANTITRLI TYQGKPHYYTF ' QTLFELGSISKTFT
QQVLD- - - TAG- AENC! - TFG-- -FTSARA
KVKDAED- - --QLGARVGYTELDLNSGKILESFRPEERFP- - -MMSTFK

QIKLSES-~

KLAALEK

RFAELER--

EFAALEQ------ -+ <= -~ --RFGARLGVYAVDTTSGA - VVAYRADERFG- - -MASTFK
GVL 0D~ - AVIRYWPQL DLATYTAGGLPLQVPDEVTD!
0-- -AKVDSKS - - -~ -QEKLLAPSAPT - - -

VLLCGAVLSRVDAGQEQLGRRIHYSQ- -
VVLCGAVLARVDAGDEQLERKIHYRQ
VMAARAVLKQSETQKKVLSQKVEIKS
APLVAAVLHQNPLT- - HLOKLITYTS
GLACGALLREHPLSSGYFDOVVRYSR

--NOLVKYS--
oo s QDLVDYS - - e e
~SDLINYN-
-DDIRSIS:
-~EEVVSYS- -

ASLLRFYQNWQPQWKPGTTRLYANASTGLFGALAVKPSGMPYEQANTTRVLKPLKLDHTW

PVTETRVD

I DA~ ===~ -QAYGVK A
VGHTRAQV-~ =
DGMTVRELCSAATTHSONTAANLLLTTIGGPK- - - - ELTAFLHNMGDHVTRLOSWEPELN
DGMTVGELCAAATTHSONSAANLLLATVGGPA- - - - GLTAFLRQIGONVTRLORWETELN
GTMTLAELSARALQYSDNTAMNKL TAHLGGPD - - - - KVTAFARATGONTFRLORTEPTLN
TGMTIGQLCDAATRYSDGTAANLLLADLGGPSGGTAAFTGYLRSLGOTVSRLDAEEPELN
TGMTVAELCHATITVSDNTAGNQILKLLGGPA- - - - GFTAFLRSLGDEVSRLORWETELN

KQGIAL GWENL! AP
- -LATVGQGSCTTWSEYYPAYP-
EATPNDERDTTMPAAMATTL - RKLLTGELL TLASRQQLIDWMEADKVAGP -

EALPGDARDTTTPASMAATL - RKLLTSQRLSARSQROL LQWMVOORVAGP - - -
TATPGDPRDTTTPLAMAQTL -RNLTLGSALGETQRAQLVTWLKGNTTGAA-

1um_tuberculosi
Nocardia_farcinica

Enterobacter_cloacas
Streptomyces_clavuligerus
Klebsiella_pneusonise
Escherichia_coli
Citrobacter_amalonaticus
Mycobacterium_tuberculosis
Nocardia_farcinica

Entercbacter_cloacae
Streptomyces_clavuligerus
Klebsiella_pneusoniae
Escherichia_coli
Citrobacter_amalonaticus
Mycobacterium_tuberculosis
Nocardia_farcinica

Odgovori na vprasanja:

TTPHATALVL - QQLVL GNALPPDKRALLTDWMARNTTGAK -
EVPPGEERDTTTPAAVAANY - RALVLGDVL AEPERAQLROWLVANTTGDQ

LPVAEVNPPAPPVKASHVHK- - - - TGSTGGFGSYVAFTPEKQIGIVMLANTSYPNPAR - -
- -STAGVTLSLSCFDVDGYSSTGFYRGSAHLWFTDGVLQGKR - - - - - - -
LLRSALPAGHF TADKSGAGERGSRGI TAALGPOGKPSRIVVIYTTG-SQATHD
LIRSVLPAGHF TADKTGAGERGARGTVALLGPNNKAERTVVIYLRD-TPASMA
SIQAGLPTSHVVGOKTGSGOYGTTNDIAVIWPEGRAPLILVTYFT- -QPEQKA

TGOPIVIALL

~VEAAYHILEALQ- 381
--QuOLY- 201
E-RNRQIAEIGASLIKHW- - 286
E-RNQQIAGIGAALIEHWOR 286
ESRROVLAAAAKIVTOGY- 201
EPREALLAEAATCVAGVLA- 307

--DNALLAEATRAWTALR- 313

1. Fenilalanin, triptofan in glicin.

2. Najbolj podobni sta si ravno zaporedji A in B. Imata zelo dobro ujemanje aminokislin in

tudi vrzeli.

5. Naloga

315

Filogenetsko drevo dobim tako, da kopiram zapis v clustal omega in ga odprem v Phylo.io

Tool Output

Phylogenetic Tree

Alignments

(
(
(

Guide Tree Phylogenelic Tree

Entercbacter_cloacae:®. 44983,
Streptomyces_clavuligerus:@.41488)

10.87194,
(

Klebsiella_pneumoniae:8.18847,
Escherichia_coli:®.16364)

.16697)
88601,

Citrobacter_amalonaticus:@.28838,

(

Mycobacterium_tuberculosis:0.26333,
Nocardia_farcinica:@.24503)

19.83217);

Resulls Viewers

Resull Files

Submission Details



Enterobacter_cloacae

Streptomyces_clavuligerus

Kiebsiella_pneumoniae

Escherichia_coli

Citrobacter_amalonaticus

IMycobacterium_tuberculosis

Nocardia_farcinica

Odgovori:

1. Naijblizji sta si Klebsiella pneumoniae in Escherichia coli. To je skladno s pri¢akovanji, saj
obe bakteriji spadata v druzino Enterobacteriaceae. Ujema se tudi z opazanji iz 4. naloge.
Prav tako sta si blizu Mycobacterium tuberculosis in Nocardia farcinica, ki pa sta obe

aktinobakteriji.
2. Ker sta K. pneumoniae in E. coli na isti veji, jima je evolucijsko najblizje Citrobacter

amalonaticus, ki je prav tako enterobakterija.

6. Naloga

Pri zadnji nalogi uporabim link v navodilih in vanj prilepim accession code vzorca A.
RGI

RGI can be used to pred\(( resistomes from protein or nucleotide data based on homology and SNP models Analyses can be performed via this web portal (20 Mb limit), via the command line, or

via use of a Galaxy wrapper. The command line version can be obtained from the Download se of the CARD w - You can additionally install RGI from Conda or run RGI from Docker.

This web portal supports analysis of genomes, genome contigs, or The command line tool additionally supports analysis of metagenomic reads and k-mer
prediction of pathogen-of-origin for AMR genes.

Web portal - RGI 6.0.5, CARD 4.0.1: Open Reading Frame (ORF) prediction using Prodigal, homolog detection using DIAMOND, and Strict significance based on CARD curated bitscore cut-offs.
Options included for percent identity filtering, low quality, g merged reads, small plasmids or assembly contigs (<20,000 bp).

Online RGI results cached for 7 days. As the CARD curation evolves, the results of the RGI evolve, RGI targets, reference sequences, and significance cut-offs are under constant curation. Full
documentation for the RGI can be found at GitHub.

Enter a GenBank accession(s): Select Data Type:

l |AY528425.1 I ©

e sequences will undergo ORF calling to generate predicted protein sequences. Examples: JN420336.1, AY123251.1, HQ451074

Upload FASTA sequence file(s): Select Criteria:

Izberi datoteke | Nobena datoteka ni izbrana

0ad 2 plain text file conta
: 2, such as a

Nudge 295% identity Loose hits to Strict:



Fllename Date (UTE) RGI Criteria # Parfect Hits # Swict Hits # Loose Hits Downioad

AY528426 1 Mary 17, 2026 08:17 14 Perfect, Sinct, complete genes only 1 0 o m
S —
et | gt
RGI - Detection AMR Drug Resistance Matching Reference
K. I, R I I, .| it St B R [V

moncbactam

protein homalog  TEM beta-
Periect RETRES

o antistie inactvasan 1000 10000

.
Provious | 1 | Next

cephalesporin,
periilin beta.factam

Name Value
ARO 2000097

ARG Term TEM.133

Drug Class manobactam, cephalosporin, pencilin beta lactam
Resistance Mechanism antibiotic nactvation

AMR Gene Family TEM beta Jactamase

Antibiete cenazdime, ampiciin

Mioded ID 541

Detection Criteria pretein homolog medel

Model Cut-of 500

Odgovori:

1. Monobactam, cephalosporin, penicillin beta-lactam.

2. Perfect, kar je najviSja stopnja zanesljivosti.

3. Da, pricakujem podobne rezultate, ker sta obe bakteriji gramnegativni enterobakteriji iz
iste druzine Enterobacteriaceae. Obe prav tako nosita gen za beta-laktamazo.



