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Cromossomo bacteriano

hSdM nadR mokC/nhaC::15150

fimA:15186 / /’npnn|31 18150
iclR araJ FHSL 2ilon {—1 bp}
{'1 pr pﬂC \ \ / ’/ ”T_\_‘L 2ilon
\ \ i ;’ 1/ ybal (+1 bp)
hslU : , 7 /‘:r_r?pC—ECB 00513 (~8,224 bp)

(6,934 bp) kup-yieQ \\
(+1 bp) kup/insJ-5 \ \

{(+1 bp) Ql’meatpC
spol

glpE
malT &
nirC \ =
rosM \-—

72 /7 mrdA gitl nagC

. :IS186
ybjN/potF
/pﬂB::fSTSO

—
~ ompFlasnS

___——dhaM
yhdG/fis — — narlfychK
(16 bp) gh‘B \wopA
arcB / ~
inf8 / \anA::ISTSO
tdcR/yhaB ‘
ebgR r 4 f’pi_'k_‘c___“
X ~ pykF:iS150
yghd | U
kpsD::1S150 . \ ynjl::1S150
hpr o
(=1 bp) r dE II \ ™ yedW/yedX
maeBltalA | “manB-cpsG (23,293 bp)

insB-15 Yed/
Evolved mutations...

nupClyfeA:1S186

Clone sequenced from generation...

[(O2k [O5K [E]10K B 15K B 20K

2 Off line of descent to 40K clone

[l Deletion i} IS insertion
B Insertion [ Inversion

B Protein coding
[ Intergenic

’ SNP

v"O DNA da E. coli, tem
cerca de 4,5 milhdes de
pares de bases e possui
cerca de 1 mm de
comprimento.

v Uma célula de E. coli
mede ~1 um

v O cromossomo ocupa
apenas cerca de 10% do
volume celular.

v DNA é super enovelado
= supercoiled.



Cromossomo

A informagao genatica & utiizada dentro
da celula para produzir as proteinas

necessarias para a funcao celular.

A celula realiza metabolismo e cresce

v’ Existem genes conservados para funcdes essenciais

v' Genes conservados poder ser utilizados para identificacdo de espécies
v’ Existem genes intrinsecos

v’ Existem genes adquiridos



Elementos geneticos: Operons

* Agrupamento de genes estruturais localizados
NO cromossomo bacteriano e que sao
regulados em conjunto.

* A regiao reguladora € composta por um

promotor.

* Promotores sao sequéncias de nucleotideos
que controlam a expressao (taxa de
transcricao) de um gene.

Regido requladora Genes estruturais
" I |
Gene repressor Promotor-Operador Gene da p-galactosidase Gene da permease Gene da transacetilase
1 P 0 lacZ lacY lachA
- -] | | -

_ |
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Elementos geneticos: Sequencias de
insercao (IS)

« Elementos simples, com aproximadamente
1000pb;

* Repeticoes invertidas (10-50pb);

« Unico gene: transposase (tnp).

DNA
5’ ATCCGGT... ...ACCGGAT ¥
3 TAGGCCA... .. 1GGCCTA 5’
Inverted Transposase gene Inverted
. repeat repeat j

<
Insertion sequence



Elementos geneticos: Transposons

Transposon
F.
r 3
Insertion Antibiotic Insertion
sequence resistance gene sequence
A A
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Inverted repeats Transposase gene

« Estruturas maiores e mais complexas;

 Mesmos componentes essenciais: Repeticoes
iInvertidas e transposase (tnp).

» Codificam genes de resisténcia, virulencia, e enzimas

degradativas.



Elementos geneticos: Integrons

« Sistemas que conseguem capturar

enes cassetes.
J Class 1 Integrons

* Genes cassetes de resisténcia aos Pe
ATM.

" Sl

e Estrutura:

= P -
codificador de integrase (intl). M m

« Sitio de recombinacao (attl).
 Promotor constitutive (Pc).




Fluxo da informacao genetica




Sintese dos trés tipos de
macromoléculas

TRANSCRICAO
DA FITA INFERIOR

RNA 5
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REPLICACAO

/\ © £ proteinas estabiizamo ) A fta ider e sintetizada
DNA parental desenovelado.  continuamente pela
DNA-polimerase.

As enzimas desenovelam
a dupla parental
helice.

Forguilha de
replicagao



Elementos da Replicacao

« 2 fitas do DNA gendGmico

* DNA polimerase

* Primase

* Dinucleotideos (dNTPs)

* Helicase (Topoisomerase)



Transcricao

Promaotor
{inizio do gena)

o A RMA-polimerase liga-se ao . —RMNA-pclimerase
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TRANSCRICAO

1 fita de DNA (fita molde)

 RNA Polimerase
* Helicase
* Primase
* Ribonucleotideos

Objetivo: Formacao de RNA
mensageiro (MRNA)



Traducao

u

 Conversao para proteinas.

uuc

» O mRNAesta organizado em forma de %
codons. a

 Grupos de trés nucleotideos, ow
como AUG, GECou AAA. olfhe L

« A sequéncia de cddons em i
uma molécula de mRNA
determina a sequéncia de
aminoacidos das proteinas. .

» Cadacddon codifica
um aminoacido }
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Caodigo genetico

AGA LA, AGEE

AGG UG AGLU
GCA  CGA GGA CLIA CCa  LCA  ACA GILIA
GOC CGC GGC AUA  CUC CCC uCC ACC GuUC uas
GCG CGG GAC AAC UGC GAA CAA GGG CAC AUC CUG AAA UJC CCG uWuCG ACG uac GUG LaG
GCOU  CGU GAU AAl UGU GAG CAG GGU CAL ALY CLUU  AAG AUG UUL CCL UCL  ACU UGG WAL GUU LIGA
Ala Apg Asp Bsn Cys Glu Gln Gly Hi% 8] Lisui Lis Mt Phe Pro Ser Thr Trp Tor Val slop
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Iniciacao



Traducao

Ribossomo

Codonde Segundg
iniciagde  codon

Os componentes necessarios para o Ma montagem do ribossomo, um tRNA carreando o
iniciar a tradugdo sdo reunidos. primeirc amincacido & pareado com o codon de

iniciagao no mRNA. O lugar onde o primeiro t(RNA se
estabelece & denominadao sitio P. Um tRNA

transportando o segundo amincacido se aproxima.



Traducao
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Nova proteina

mRMA

Codon de parada

Quando o ribossomo alcanga um codon de a Finalmente, o ilimo tRMA & liberado & o ribossoma
parada, o polipeptides & liberade. comega a se desligar. O polipeptiden liberado forma uma
nova proteina.



TRADUCAO: SINTESE DE
PROTEINAS

A partir do mRNA

Leitura dos codons do mRNA para a
traducao em aminoacidos

Uso de tRNA (anti-codon), aminoacil-tRNA
sintetase, Ribossomo.

Fases: Iniciacao, elongacao, translocacao.
Formacao de ligacao peptidica.



Mutacoes

Pressao seletiva in vitro
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Mutacoes

Original DNA sequence (a) Base substitution

 Substituigao: -

——
One codon changed
}

]
A base substitution

alters a single codon.

 |InsercOes e delecoes :

Original DNA sequence (b) Insertion (c) Deletion
N i X X
I S i v
\ﬁ,_/ H—/
\ h it y J

An insertion or a deletion alters the reading
frame and may change many codons.



Resisténcia as fluoroquinolonas
@ Enrofloxacina Enrofloxacina
Ciprofioxacina Ciproﬂan:im

@ Mutacion > W

girasa girasa
gyA | gyS gyA | gyE
5 i | — |
Bactéria Suscetivel Bactéria Resistente

Nature Rev Microbiol 2015, 13:42-51.



Mobilizacao geneética

1. Conjugacao
2. Transformacao

3. Transducao
Nature Rev Microbiol.13:42-51. 2015.



Conjugacao

e Fator F

 Plasmideos
conjugativos.

 Origem de replicacao.

» (Genes para
conjugacao.

* Pili sexual: finas
extensoes na
membrana celular
pela qual ocorre a

transferéncia do
material genético.

Sequences that regulate
insertion into the
bacterial chromosome:
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CLmical MicroBioLocgy REvIEwS, Oct. 2011, p. 718-733 Vol. 24, No. 4
0893-8512/11/512.00 doi:10.1128/CMR.00002-11
Copyright © 2011, American Society for Microbiology. All Rights Reserved.

Food Animals and Antimicrobials: Impacts on Human Health
Bonnie M. Marshall'* and Stuart B. Levy"***

Environmental niches
Animals ifood, water, soil, plants) People
Miche 1

-(O3— -COD

- (-

Gene cassette 1 Gene cassette 2

FIG. 1. Several scenarios may present themselves in the genetic transport that occurs as bacteria migrate from animal to human environments.
(A) The same host and its indigenous genes in animals are transported unchanged to humans, with a resulting 100% match of the bacterial strain.
{B) The genetic structure passes through one or more different hosts, ending in a new host (humans), with a resulting 100% match of DNA. (C) The
host and its plasmid-borne genes pass through the environment, picking up gene cassettes en route, with a resulting 100% match lor the host only
(a) or a low-% match for DNA only (b). In both examples, the plasmid core remains the same.
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Vigilancia genomical/epidemiologica

Specimens Pure culture DNA extraction: DNA quality control:

needed to be growth: 2-4 hrs 30 min—1 hr

sequenced 48 hrs
Spectrophotometer
Raw data Template generation Pooling DNA library
quality control: and sequencing: and loading: preparation:
20 min 26-36 hrs 1-1.5 hrs 4-6 hrs
9 it

Sample Preparation Kit

Besser ]., et al. Clinical Microbiology and Infection 2018, 24:335-341.



Environmental changes

-

Physiological changes

A Origem da RAM

INTRINSIC

PHENOTYPIC ADQUIRED
RESISTANCE RESISTOME RESISTANCE

Classic determinants

=

l Potentiality ’

Front Microbiol. 2013 Apr 30;4:103.




Center for Genomic Epidemiology

Organization Project Services Contact

Services
Pipeline:

= |dentifeation of acguired
antibiotic resistance genes.

Bacteris! Analyss Pipeline =
[BAR) @

|-

S

Phenotyping: o

= |dentification of acquired
antibiotic resistance genes.
FesFinder

= |dentifcation of funclional
metagenomic antibiotic
resistance determinants.
FesFinderFG

= |dentifcation of acquired
antibiotic resistance genes
using kmers.
FonerResistancs

= Prediction of a bacteria's
pathogenicity towards
human hosts.
PathogenFinder

= |dentifeation of acguired
virslence genes.
WirulenceFinder

- o =
L

http:// www.genomicepidemiology.org/



ResFinder 4.1

ResFinder identifies acquired genes and/or finds chromosomal mutations mediating antimicrobial resistance in total or partial DNA sequence
of bactaria.

Updates

ResFinder and PointFinder software: (2021-05-27)
ResFinder database: [2021-08-04)
PointFinder database: (2021-02-01)

Chremosomal point mutations [

Acquired antimicrobial resistance genes

Select Antimicrobial configuration
Select muliiple tems, with Ctd-Click (or Cmd-Click on Mac) - as default all databases is selected

Aminoglycoside -
Beta-lactam

Colistin

Disinfectant

Fluoroguinolone

Fosfomycin -

Select threshold for %ID
190 % v |

Select minimum length
|60 % v |




Multilocus Sequence Typing E. coli

THE UNIVEERSITY OF

WA wl C ]< MLST Databases at UoW WarWI (k

Medical School

Back | UoWMLST Home | Allele / ST Query | Strain Query | Downloads | Analyses | Info | Login

Escherichia coli MLST Database.

MLST permite
identificar
clones

designados
adk (adenylate kinase)

fumC (fumarate hydratase) como
gyrB (DNA gyrase) seg uencias

icd (isocitrate/isopropylmalate
dehydrogenase) t|EQ (ST)
mdh (malate dehydrogenase)

purA (adenylosuccinate dehydrogenase)

recA (ATP/GTP binding motif)

Sequence




Multilocus Sequence Typing (MLST)

E. coli Complexos Clonales (CC)

Pandémicos: ST131, ST10, ST648, ST224, ST410, ST90, ST155



MICROBIAL DRUG RESISTAMNCE -
Volume 00, Mumber 00, 2014 EPI DEMIO
@ Mary Ann Liebert, Inc.

DOl: 10.108%mdr. 2014.0158

Molecular Characterization and Genetic Diversity
of ESBL-Producing Escherichia coli Colonizing

the Migratory Franklin’s Gulls (Leucophaeus pipixcan)
in Antofagasta, North of Chile

US/Canada para Chile?

John Baez!"" Marta Hernandez-Garcfa®" Constanza Guamparito, Sofia Diaz! Abdon Olave!
Katherine Guerrero! Rafael Cantén®® Femando Baquero®* Joselyne Gahona!
Nicomedes Valenzuela! Rosa del Campo?® and Juan Silva'
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Clones internacionales em aves migratorias

E. coli ST131y ST10
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N
ESTADOS & 0
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Fuentes-Castillo. et al., 2020 (In preparation)
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Journal of
Antimicrobial
Chemotherapy

J Antimicrob Chemother
doi:10.10593/jac/dky173

Identification of KPC-2-producing

a new challenge for veterinary
clinicians

Fabio P. Sellera’t, Miriom R. Fernandes (% 21‘,
Regina Ruiz®, Ana C. M. Falleiros”,

Fernanda P. Rodrigues®, Louise Cerdeira® and
Nilton Lincopan @) **
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Human

pFCF3SP
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Human

2017 = E. coli ST648 - blaypc., - Th4401b - IncN plasmid




