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Diagndstico microbiolégico
e
Molecular

v Identificagdo agentes envolvidos em patologias; . . =

Diagnéstico laboratorial

v Suporte para diagnéstico/tratamento clinico; PRy

v Investigagdo epidemiolégica;

~ % St
v Investigagio cientifica. ;{ b‘ ’
X ad
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Técnicas de Biologia Molecular

Identificagdo/diagnéstico de doengas infecciosas

v Técnicas de hibridizagio (sondas genéticas);

Técnicas de Hibridizagao

(Sondas Genéticas)

v PCR (Polimerase Chain Reaction) e suas variagdes;

v/ Sequenciamento (geragdes).

Epidemiologia
v PFGE (Pulsed Field Gel Electrophoresis);

v RAPD-PCR (Random Amplified Polymorphic DNA);
v MLST (Multilocus Sequence Typing).
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Técnica de Hibridizacio (Sonda Genética)

Técnica de Hibridizacio (Sonda Genética)

v’ Southern-blot:

# Definigdo: técnica na qual uma sonda de DNA ou Anélise do DNA transferido para a membrana.

RNA de fita simples, ¢ utilizada para localizar um gene
v Northern-blot:

ou molécula em uma célula ou tecido. 1 .
Anilise do RNA transferido para a membrana.

% Detecgdo de sequéncias de nucleotideos especificas.
v Dot-blot:

Anilise de colbnias transferidas para a membrana.

N ) N )

/ \ / l’ Fragmentos de DNA marcados \
como padrdes de tamanho Folhas de papel
Southern-blot = Membrana de
T _ nitrocelulose
ol = —_— =——
F —_— —————
o —
. . [ — DNA n&o-marcado
— Técnica na qual fragmentos de DNA (enzimas), separados s) —
Gel de agarose / . ~
por eletroforese, sdo imobilizados em uma membrana. Esponja Tampéo
Forno de NaOH
. . = = hibridizagéo
— Moléculas especificas sdo entdo detectadas com uma N ¢
Revelag&o ¢
sonda de acido nucléico marcada (Radioativo/Fluorescente).
s
Bandas detectadas Hibridizagdo com Acidos nucléicos
\_ J \_ sonda marcada ligados a membrana J
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Southern-blot
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Diversidade da PCR

Reacgio em Cadeia da Polimerase

Qualitativa e Método de amplificagio de DNA

Quantitativa . .
sem uso de um organismo vivo
v PCR v gPCR
v’ Multiplex v' Multiplex
v Nested-PCR v’ Transcriptase Reversa MgCl, | ——‘ Taq Polimerase

v’ Transcriptase Reversa

Tampdo £ DNA

Agua

v' RAPD/AP/RFLP
dCTP
v' MLST (Multilocus Sequence Typing)

dGTP ~ i
v' HRM (High Resolution Melting) 4dTTP ~—  Primer
Forward
dATP Reverse
/| \ /|
e N\ (a) PCR primers must bind to sequences on either side of the
target sequence, on opposite strands. Primer
double=stranded DNA 5’ annealing S“e 3,
s RS ¥ ~ g ? 5
Primer Region of DNA to
A técnica da orimer amealing annealing site be amplified by PCR
. T = about 5°C below the lowest
PCR pOSSul T,y of the primers to be used
30-60s . . o .
3 etapas {300 (b) When target DNA is single stranded, primers bind and allow|
. DNA polymerase to work.
primer extension: T = 72°C
in min = equal to the number of kb ’
:)I'Ihc ;mdul:: (u‘h: ampllllicd : 5 3
doubled DNA LI R | L R [ I, .
Forward — Sense (espelho) Primer
5 Primer 3 Reverse — Anti sense (complementar)
TR TP TP TTTTATAT
number of cycles: 4 ’
\ s _) - —_— .
N N
PCR convencional tem 3 processos
Bandas especificas e
Ciclagem no L intensas
termociclador Apl;cagao no gel Visualizagdo no Bandas especificas e
e agamse . . . . .
transiluminador inespecificas juntas
/| \ /|
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PCR em tempo real (PCR)

Unbound SYBR Green 1 DNA- Primer and probe
binding dye in solution exhibits very annealing and
little fluorescence. During primer polymerization
extension and polymerization, 5

SYBR Green 1 molecules become
intercalated within the double-
stranded DNA product, resulting in
an increase in detected fluorescence

[l
—

Primer

SRR
@0
Unbound SYBR Green 1

dye molecules

(Arya ct al., 2005)

N _/

PCR em tempo real (qPCR)

When the TaqMan probe is intact, the reporter
and quencher stay close to each other, which
prevents the emission of any fluorescence

de hid:

Reporter TagMan_ Quencher

fluorophore probe
Primer 4
The primer and TagMan probe 5 W >

anneal to the complementary LLLLLELLL

DNA strand following 3
cDNA
Reporter
fiuorophore 2\ Quencher
After hybridization and during the );;g oy
extension phase, the 5° endonuclease

activity of the Taq DNA polymerase
cleaves the probe which separates 5 HHHHHRRR]

reporter and quencher dyes and | N
\(A()a et al,, 2005) fluorescence is detected. 3 /

Nlﬁ\r\)d
—

)
L4
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PCR em tempo real (QPCR)

Sonda de hibridizagio

‘One hybridization probe carries a donor
fluorophore at its 3" end and the other is

labeled with an acceptor flucrophore at fluorophore
its 5" end. During denaturation both Donor 5

hybridization probes remain separate in  fluoropho

solution and any fluorescent emission 51

from the donor fluorophore (e.g., green

fluorescence, which occurs when excited

by the LightCycler's light source) is
disregarded by the detector.

Acceptor

A
Donor Acceptor

During annealing the probes hybridize flucrophore 9* flucrophore:
in a head-to-tail conformation, bringing 5’ 5 —
the two dyes next to each other. LLL L L
Excitation of the donor leads to fl —_—
resonance energy iransfer to the acceptor
resulling in a change of the fluorescent
signal and emission of flucrescent light at

\ alonger wavelength (red). (Arya et al., 2005) /

4 B
PCR em tempo real (QPCR)

nda de hibridizag¢a

Molecular beacons adopt a hairpin
structure whilst free in solution. The
hairpin structure consists of a stem

bilt of two complementary arms and a
loop that Is complementary to the target
sequence. This configuration helps the
reporter fluorescent dye and the quencher

Molecular beacon to remain extremely close and therefore no

> fiuorescence is detected.
=, Quencher
©
Reporter ¥
fluorophore N
Sk

During annealing, beacons
hybridize to the target sequence, \ LLLLLL " LLLLLL |

which changes their conformation 3 5
and separates reporter and quencher
dyes resulting in fluorescance
\ being emitted. (Arya et al., 2005) /
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PCR em tempo real (qPCR)

The Scorpion probe adopts a S
hairpin loop structure that is O
linked 1o the 5' end of a specific

primer through a PCR stopper

that prevents readthrough of the Reporter
hairpin loop. During PCR, the

Scorpion primers are extended to ]
become part of the amplicon \

Qv -

a de hibridizagdo

PCR primer containing Quencher
nonamplifiable monomer

or stopper

During annealing, the probe
saquence in the Scorpion hairpin
loop hybridizes to the newly formed
complementary target sequence in L
the PCR product, separaling the >
fluorophore and quencher dyes and ARRRARA
leading to emission of a
signal. As the tail of the Scorpion
and the PCR product are now part LU LU
of tho sama DNA strand, the

(Aryaetal., 2005)  interaction is intramolecular

<]

PCR em tempo real (qPCR)

TaqMan

Termociclador

SYBR Green

Resultado
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/ Polymerization
Forward Q = Quencher
1 Prim Probe
Sistema TagMan 5_.._>J 5
pe .
5
——————————
Reverse
Primer
Strand Displacement
Probe
5 — g
>
o
e
h s
Cleavage -

Sonda com fluoroforos

5

Q - silenciador \ D
R - emite a fluorescéncia  ¢yye compiete 7 j
S Probe’
) 'S 5 3y
Mais especifico 5
5
\_ Custo elevado 5

Caracteristica da Sonda [z

>10° C ATm dos primer

GC deve ser 20-80% (regides ricas de GC)

Comprimento deve ser entre 23-30 bases

O sentido da sonda deve ser sempre Forward (preferencialmente)

A sonda deve estar sempre proéxima dos primer

O tamanho do amplicon deve ser de 150 pb

A

Exemplo de Sonda

1GTGATTTTTGTGGAAATTCTTTNGGGAATNGAAATNGAATCNAAGTGGCGAACGGGTGAG
61 AAACGACGATTAATACC
61 TAACACGTGAGCAACCTACCTTACACAGGGGGATAGCCGTTGGAAACGACGATTAATACC
121 ACATGAGAC 3' Forward

121 TCAAAGATTTATCGGTGTAAGAAGGGCT
121 ACATGAGACCACAGAATCGCATGNTATAGGGGTCAAAGATTTATCGGTGTAAGAAGGGCT
181 CGC 3' Probe e

181 CGCGTCTGATTAGCTAGTTGGAAGGGTAAAGGCCTACCAAGGCGACGATCAGTAGCCGGT
241 GAGATGCCCTCCGTCG
241 CTGAGAGGATGAACGGCCACATTGGGACTGAGACACGGTCCAAACTCTACGGGAGGCAGC
301 TCA 5' Reverse

301 AGTGGGGAATATTGCACAATGGGGGGAA
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Sistema SYBR Green Sistema SYBR Green

Step 2

® [
® L @] o O corante
OO fluorescente estd
o °® e na solugao mie
— (MasterMix)

Menos especifico

O corante liga-se imediatamente a todos os dsDNA
Custo mais baixo

Amplificagdo dos genes alvos
O corante liga-se a cada nova copia de dsDNA alvo

N )

A

Standard Curve A8 [ —— 100

R? = 0.989 SPECIFIC
. PRODUCTS

©»
o

~

o

PRIMER DIMERS

o0
o
(%) 30N30s380NT4

»
o

TEMPERATURE (°C)

Figure 1. Melting curve analysisfrom a real time PCR assay. The dissociationtemperature range extends|
from 63°C to 91.9°C. The dotted line shows the fluorescence during the heating process; at low|
temperatures DNA s in double strand form and it has a 100% fluorescence (right axis). As they heat, the|
denalured strands produce fewer signal. The temperature at which 50% of strands are hyhridized is Tm
which is specific for each sequence, in this case is 81.5°C. After th
processing ufsuch data (arising from changes vs. derivative of the I dF/dT), we|
obtainthe speclfcllunlescence data, Rn (leftaxis). Thus, there are two peaks, the lower peakat left,72°C,|
i ing to the di; lion curve of primer dimers that could be formed during the reaction. The)
peaks on the right at 81.5°C which show higher intensity, corresponding to the dissociation curve of two

Ispecific amplification products obtained.
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O que é um primer?
Sequencia de DNA que serve como ponto de inicio para extensio
DNA polimerase s6 pode estender uma fita pré existente

3¢ S5’
TGACCTGAARAGAC <— Primer s Gene 3
[ar6 TAA |

a5 [—l
GATGGACTGATTACCGATGACTGGACTTTTCTG 4— [ EIII!‘I?IIE
g

5 P ¥ Primer

C =
: «—Annealing » Template s

GATGGACTGATTACCGATGACT GGA
o
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Lembre-se sempre da diregao!

Forward primer - |
PR P PP PP PP P L PR Y

5

bbb e P R PR PR
JENYTFNENTTTN Y

Mafalda, is vezes me pergunto:

Qual o sentido da vida? Reverse primer

s Consideracoes no desenho de primer D

v Comprimento do amplicon (produto)
v’ Temperatura de Melting (Tm)

v Temperatura de Anelamento (TA)

v % GC

v’ Problemas na estrutura dos primer

v' Comptimento dos primer

v’ Tipos de primer
N _/

s N
Comprimento do amplicon P

Recomendacgaes:

PCR convencional — variado (< 2000 pb)
qPCR TaqMan — 150 pb (> 300 pb )
qPCR SYBR Green — 150/200 pb

Calculo do comptrimento:
(Posigao do primer reverse —posigao do primer forward) +1=

(ultima base) (primeira base)

N\ _/

Comprimento do amplicon

1 AGAGTTTGATCCTGGCTCAG 3' Forward

1 CAGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTACTTAACACATGCAAGTCGAA
61 CGTGATTTNTGTGGAAATTCTTTCGGGAATGGAAATGAAATGAAAGTGGCGAACGGGTGA
121 GTAACACGTGAGCAACCTACCTTACACAGTGGGATAGCCGTTGGAAACGACGATTAATAC
181 TCTGGTGTCTTAGCGTACTATA 5' Reverse
181 CGCATGAGACCACAGAATCGCATGATATAGGGGTCAAAGATTTATCGGTGTAAGAAGGGC
241 TCGCGTCTGATTAGCTAGTTGGAAGGGTAAAGGCCTACCAAGGCGACGATCAGTAGCCGG
301 TCTGAGAGGATGAACGGCCACAT

208

Cilculo do comprimento:

(Posigdo do primer reverse —posigao do primer forward) + 1= 207 pb

(208) ?)

N /)

a
Temperatura de Melting

T® na qual metade das fitas estdo na forma

simples e a outra na forma de dupla hélice.
Tm — % GC + comprimento primer

Diferenga entre Tm dos primer — < de 3°

Calculo basico: Tm = 4(G+C)+ 2(A+T)

AGAGTTTGAT TGG T AG 3' Forward
Tm = 4(6+4) + 2(4+7) > 62° C
T TGGTGT TTAG GTA TATA 5' Reverse

Tm = 4(5+4) + 2(4+9) - 62° C
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a
Temperatura de Anelamento

T® na qual os primer se pareiam ao DNA

molde. E calculada a partir da Tm.
Calculo basico: Tanel = Tm —4/5° C

1 Tanel: pouco produto ou auséncia de

anelamento

| Tanel: anelamento inespecifico

Recomendavel: teste com PCR gradiente

N )

Conteudo GC

40-60% GC — > Estabilidade

Ligagdes GC — > Estabilidade (>Tm)

Problemas Estruturais

. Hairpin
Self-Dimer P
Olige, 3 bp (Loop=4], delta G = -0.1 ke/m
4 by, delta G = -6.6 ke/m (bad!) (vorst= -36.6)
§' GGGAMMATTCCAGGATCTAT 3 ¥ Gy
i |
3' TATCTAGGACCTTAARAGGG 5' 31 TATCTAGGACCTTA-)
4 bp, delta G = -5.4 ke/m (bad!) (worse= -36.6) Olige, 2 bp (Loop=3], delta G = 2.1 ke/m
5' GOGAAAATTCCAGGATCTAT 3
s GooAm
3 TATCTAGGACCTTAAAAGGG §' i &

30 TATCTASGACCTTA-

Haupm structure
Cross-Dimer
forward primer S 3
5 TATCTAGGACCTTAAAAGGS ¥ b
11
¥ CATGGAAACGTAGGAGAC & 3 cc

reverse primer

<
sliding direction

N _/

Comprimento do primer TRT Y

Recomendado: 15-30 bases 4 ‘. it

> Comprimento do primer > possibilidade

de ser bem especifico e > Tm e Tanel.

Primer longos: > probabilidade de

estruturas secundarias (dimer, hairpin)

\

Tipos de primer

)
IS

Especificos

‘ (5' AGAGTTTGATCCTGGCTCAG 3")

Degenerados

| (5' ARYGTVTGSTNCTGWCTCAG 3")

Codigo das bases degeneradas

Simbolo  Descrigdo Bases representadas )
A adenosine A
C cytidine C
G guanosine G
T thymidine T
u uridine U
W weak A T
s strong C G
™ amino A c
K keto G T
R purine A G
Y pyrimidine c T
B not A c G T
D not A G T
H not6 A c T
v not T A c [
N any base (not a gap) A C G T

(5 ARYGTVIGSTNCTGWCTCAG 3')




6/25/2016

Como desenhar???

Manual

Bioinformatica

Desenhar manualmente

de dados)

(NetPrimer, Seque
Manipulation Suite, I
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o =
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Primer3 ¢ 040) Pick prmers foma DNA segoence

Checls for mispriming in template. disclaimer Primer? Home

T rmbmisha | o

There is a newer version of Primer3 available at hitp: primerd.utee

5253, swing of ACGTNocg .- mumbers FASTA formt ok Please - "
ose a Misprmg Librry (rpent by} WO )

ALUS LINEs k) oc
http://frodo.wi.mit.edu/cgi-bin/primer3/primer3_www.cgi

v

| I~

ligobelow| ¥ Pk rigt e, §03
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) 01051, Okt e s it s g ATCTIOOCCTTCAT. s s
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NetPrimer
Free! Primer Analysis Software

I wish I had anaiyzed my primers before ordering for the third tme. Mo

veck al my primers with NetPrimer before ordering”
~Stacey McCan, Cancer Biology Program, Stanford Unversty

/ Click Here to Access NetPrimer Request More>>
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For PCR Primer Design - Primer Premier For Real Time PCR Primer Design - AlelelD®
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Mo+ Cone re—— 5
R B Biast
=y ornser 2 8 standard web page.
\ [ ] [ oewew

ot and e the resul and yeu can et them wsmg an HTML
b DS ———  sdncoraimtedne
Rt To Mg + Check out some figuees uade usmg he Sequesce Marmpolinoe

Results | 5'mods | Intemal [ Clear Sequence | Mixed Bases |

in the 108 symtel
iy

mG, mCn, mUn
o
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[ iis=== . Primer Show

NA ICAL MICROWOLOGY, Jan, 2011, p, 416-418 Vol. 49, No.
95-1137/11/$12.00  doi:10.1128JCM.01556-10
Copyright © 2011, American Society for Microb

v. All Righ

Quantitative Detection of Enterotoxigenic Bacteroides fragilis Subtypes
Isolated from Children with and without Diarrhea’
V. R. C. Merino,' V. Nakano,' C. Liu.® Y. Song? S. M. Finegold,** and M. J. Avila-Campos'

Anaerobe Laborat
05508-900

tment of Micro
il'; VA Me
f Microbiology, Immu

e of Bid
Los Angeles, Los Angeles,
and Molecular Genetics," UCLA Sch

il Science, University

f Siio Paulo, Av. Prof. Lineu Prestes 1374,
mia’; and Department of Medicine’ and
ol of Medicine, Los An California

Departme

110 criangas com diarreia e 150 criangas sem diarreia.
TagMan — gene da toxina de B. fragilis (subtipos).

TABLE 2. Quantitative analysis of the different bft genes among
ETBEF strains from diarrhea and nondiarrhea fecal samples

e ~ Complement

* ke o

N8 A

b CobPit

6/25/2016

Research Article

Genes Encoding Toxin of Clostridium difficile in Children with
and without Diarrhea

Victor R. C. Merino,' Vi

ne Nakano,' Sydney M. Finegold,”** and Mario J. A Campos'

110 criangas com diarreia e 150 criancas sem diarreia.

TagMan — genes 16S tRNA e das toxinas de C. difficile.

No. of positive samples (range of log,o no. of copies
Target [mean =SDJ) P value
Diarrhea Nondiarrhea

bft 0(24107 = 1.8]) 22106.1[3.9 = 1.3)) 046

bfi-1 = 1.8]) 7(2210 5638 = 1.2]) 0.91

bfi-3 1(0.34) 0
mal of Microbiology 46, 4, 1135-1140 (201 c 2015, Sociedade Brasile
4405 ww.sbmic

p://dx.doi.org/10.1590/S1517-8382464 20140665

Research Paper

High occurrence of Fusobacterium nucleatum and Clostridium difficile

in the intestinal microbiota of colorectal carcinoma patients

Miarcia H. Fukugaiti', Aline Ignacio', Miriam R. Fernandes', Ulysses Ribeiro Janior?,
Viviane Nakano', Mario J. Avila-Campos'

Departamento de Microbiologia, Universidade de Sio Paulo, Sio Paulo, SP, Brazil
Instituto do Cincer do Estado de Siio Paulo, Sio Paulo, SP, Brazil

7 pacientes com carcinoma célon retal e 10 pacientes saudaveis
(controle).

SYBR — genes 16S tRNA (11 microrganismos diferentes).

Tas 2: Quantitative detection of Clostridium diffcile and target g
Diarthea (1 = 110 ‘
Number N )
401 063
ND ND
ND ND
ND ND
(37 ND ND
Table 2 - Qualitative and quantitative analysis of o samples.
Microorganisms No. of positive samples (range of logus 10. of copies [mean & SD]) pvalue
Patients with carcinoma Healthy patients
[ Fusobacterium nucleatum 735108062 £ 1.5)) 9(1.0t0 64 [4.04 1.5]) 001* ]
7(.1108.1 [45£17)) 1021 08.7[39419) 0.50
7(391096(7. 0(3.210 104 (8.0 & 0.66
[ 7(15103.5[25+06]) 8(04t034(1.6%0.8]) 00 |
40 [43£04]) 8$(21t047 354 1.1]) 026
6(141080([48£26]) 609107644+ 07
7351076594 16]) 10(09108.6[53£23]) 057
7(211066[49£15]) 9321073 (5.0 1.3)) 0.98
7(531078[64£10)) 103510 7.4[55£13) o
74310102(8.04 1.8] 9(3.91093 (7.1 1.6]) o
7(281095[6. ) 10(1.709.5(64£2.5)) 07

*Sttistically significant vakues (p <0.05)
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G Microbiol nfect 2016; 22: 258.e1-258.08
Oinieal Microbiciogy and Infecton © 2015 Eurcpean Sociery of Clinical Microbiclogy and Infecious Diseases. Published by Ebevier Led. Al rights reserved
hepeidds dolorgf 10,101 &) e 2015.10.03

Correlation between body mass index and faecal microbiota from children

A Ignacio', M. R. Fernandes', V. A. A. Rodrigues', F. C. Groppo’, A. L. Cardoso’, M. J. Avila-Campos' and V. Nakano'
1) Ancerobe Laboratay, Department of Microbicogy,Instiute of Bomedcal Science, Universty of Sao Pauls, Soo Paula, 2) Campinas State Universty,
Campines and 3) Instute of Chidren, Foculy of Mediine, Univesiy of Soo Paub, Sao Paul, SP, Brazi

Trés grupos criangas: 30 obesos, 24 sobrepeso e 30 eutréficos.

SYBR — genes 16S rRNA (6 microrganismos diferentes).

4 B

6/25/2016

a

TABLE 4 Bacterial prevalence and quantification verified in faeces of obese, overweight and lean children by quantitative PCR

<]

Obese (n = 30) Overweight (n = ) Lean (n = 30) Total (0= 84) P value
Presence of genus or species”

Bacaraies Fogis greup 30 (100%) 4 (100%) 30 (100%) 84 (100%) ND
Clstrdum Cluster | (5665 30 (100%) 63 (%883 ND
Bifdsbocerum 520 BE3Y 30 (100%) €0 (976%) ND
Loccbacks 95 20665 7 50%) 80 (35.2%) ND
Excherchio o 30 (1003) 30 (100%) €3 (388%) ND
Mecbanabrevbocie st 20 (5665 7 0%) 68 [B05%) 054
Qo deeizan (o g

Bocrudes cup 93 8-96)° 85 @75, 51 (85-57) 0015

i Y 160283 136698

[[Loasbodies 0. 575278 52 (4B-62) 55 (5-78) 7]
Tecrereha o T TSR TR TET
Metbanabeevbocter s 41 0-84) 45035 43(08-85) 4+407-28) 02

ND, wichout sffient posiove samples 1 perform the chi-square st
Nalues noted ke gl dl o
were pres median [imerquartik range: IQR); diferences among three groups

2<Mmdund it e mmm.lmm

using Krustal-Wals test (Dunn

/ MDR-2015-0320-vers- l“nmav\ous_!P\
Type: research-articie

MICROBIAL DRUG RESISTANCE EPIDEMIOLOGY

Volume 00, Number 00, 2016
Mary Ann Liebert, Inc.
DOI: 10.1089/mdr 2015.0320

Alterations of Intestinal Microbiome
by Antibiotic Therapy in Hospitalized Children

Miriam R. Feandes!"" Aline Ignacio* Viviane A.A. Rodrigues! Franciso C. Groppo?
Ary L Cardoso? Mario J. Avila-Campos! and Viviane Nakano'

Dois grupos criangas: 30 antibioticoterapia e 30 controles (sem
antibi6ticos.

SYBR — genes 16S tRNA (12 microrganismos diferentes).

N _/

4 TABLE 3. BACTERIAL PREVALENCE AND QUANTIFICATION VERIFIED IN FECES N
OF ANTIBOTIC-TREATED AND CONTROL CHILDREN BY QPCR
Antibiotic-treated (n=31) Control (n=30) Total (n=61) p
Presence of genus, species, or phylum®, n (%)
Bifidobacterium spp. 29 (93.5) 30 (100) 59 (96.7) 04918
Lactobacillus spp 31 (100) 27 (90) 58 (95) 0.1128
B. vulgatus 31 (100) 30 (100) 61 (100) ND"
B. fragilis 29 (93.5) 30 (100) 59 (96.7) 04918
P. distasonis 30 (96.7) 29 (96.6) 59 (96.7) 1
P. merdae 31 (100) 29 (96.6) 60 (98.3) 04918
C. perfringens 31 (100) 29 (96.6) 60 (98.3) 04918
C. difficile 26 (83.8) 29 (96.6) 55 (90.1) 0.1953
E. coli 31 (100) 30 (100) 61 (100) ND"
M. smithi 19 (61.2 28 (93.3) 47 (1) 0.0050
Bacteroidetes 31 (100) 30 (100) 61 (100) \D"
Firmicutes 31 (100) 30 (100) 61 (100) ND"
Quaniisay de " Log g f X
62t 0 50, FETwrrn

I e i ; S
B. vulgatus 4.29 (3.08-8.74) 7.12 (591-8.88) 6.81 (4.10-8.88) 0.0901
B. fragilis 4.69 (3.18 \(llr bh\‘l‘t—h,‘(l 5.83 (3.96-8.53) 0.0055
P. distasonis 412 (3.02 3.98 (3-8.28) 1
Pmerdas 458 (353 £43 (39 R74) 01700

5.45 (3.88 h"m

[4)
C. perfringens 4.37 (3.6-635)"
difficile TH7T0.75 11}

<0.0001

Values noted as number (percentage), Fisher's exact ie:

Data are presented as median (interquartile range); differe:

GPCR. quanitative polymerase chain reaction.

"ND: Wihout sufficient positve samplcs 10 perform the | m.u s exact fest
i two groups are compared using Mann-Whitaey test
<005 indicaied significant differepocs s comparcd wih the contrel $706p

E. coli 5.89 (4.85-9.61)" 6! J 7 'hl\ 0.026!
M. smithii 4.29 (0-8.22)" 4.51 (4.05-8.98) 4.44 (3.56-8.98) 0.0444

[ Fimicutes 286 (743 R &’ R42 (811-014) RI3(777-014) 00000 ]
Significance levels in bold (p<0.05)

High Resolution Melting (HRM

v Técnica — corantes saturados intercalantes

Non-saturating dye Saturating dye Release on demand

¥ SYBR SYT09 -
S . Ty, =y

eg. EvaGreen

Tyy,
pt>
s,

No flucrescence change Drop i flucrescence

N /)

Drop in fiorescence

High Resolution

Itin

v' Corantes saturados utilizados:

LCG Green
SYTO Green
Eva Green

Chromofly
v Vantagens:

HR

Custo efetivo — baixo consumo de reagentes

Simples e rapido

Alta acuracia - genotipagem
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High Resolution Melting (HRM)
v’ Aplicagio:
SNP Genotipagem
Mapeamento de DNA

Identificacdo de espécies microbianas

v Desenho dos primers:

Amplicon — 150 bp a 300 bp (< melhor)

6/25/2016

Natmalzsd Flarsseases (%)

High Resolution Melting (HRM)

B LLL R L URRRR L

» ARRRRER ALY

Normalizea Mer Lurves ~

(- High Resolution Melting (HRM)

‘/ melt curve Ty (midpoint of melt phase)

- mett phase

pre-melt phase (dsDNA) post-melt phase (ssDNA)

Relative Nomalized Fluorescence
5

N

7% 7 6 8 & 8 84 8 8 & @8 8@ 00
Temperaturz (°C)

a

High Resolution Melting (HRM)

@ Pre-melt Melt Post-melt

90- Fluorescence varance

3

Fluoresence
2 oo oo
3

£
30 g
20 =
10 z
o =
07 72 73 74 75 79 80 81 8 83 84

7 7778
Temperature (C)

High Resolution Melting (HRM)

@
]

@
E

0
74 745 7o Te5 TR 785 79 795 80

765 71 715 78
Temperature (‘C)

High Resolution Melting (HRM)

®

I A Y

Nomalized minus (A/A)

74 745 75 755 76 77 7i5 78 785 79 795 80

765
Temperature (°C)
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Joumal of Micesbiclugical Meshads 53 (2012) 87-54

Cantents lists available at SciVerse ScienceDirect

Journal of Microbiological Methods

Normalised minus R20291 3>

journal homepage: www.elsevior,com/lasate/jmicmath

74 75 76 77 78 79 B0 B1 82 83 B84 B85 86 87
Temperature (*C)
High resolution melt analysis to track infections due to ribotype 027

Clostridium difficile

o

Danilla Grando **, Mohamed M. Said *, Barrie C. Mayall ®, Volker Gurtler -

o
o

2

fo
S

Normalised minus R20291
iy ’
=3

A
2

4 75 76 77 78 79 B0 B1 82 83 84 B85 86 &7
Temperature (°C)

N ) N )

ACT
83.03°C
A e dliC:
w 82.50°C
. - / a2 MOX
Multiplex High-Resolution Melting Analysis as a Diagnostic Tool for il [ spro ss7yc

Detection of Plasmid-Mediated AmpC -Lactamase Genes

Chelsie N. Geyer, Nancy D. Hanson

iversity School of Medicine. Department of Medical Microbiciogy o wter for Research in AntiInfectives and Biotachnolog

A 108
Eur Food Res Technol 95
DOL 10.1007/00217-013-2134-3
0. 100 3 85
ORIGINAL PAPER S 75
@
2 6
3
Identification of lactic acid bacteria isolated from poultry L s
. . . . °
carcasses by high-resolution melting (HRM) analysis I
s
loannis Sakaridis + loannis Ganopoulos « g *®
Nikolaos Soultos - Panagiotis Madesi T
Athanasios Tsaftaris - Anagnostis Argiriou
15
5
835
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Sequenciamento

Normalised Fluorescence

sapuesusesessusnseidi

4 . B : ]
Sequenciamento Sequenciamento Sanger

v Primeria — Sanger (método eletroforese)
Método enzimatico, dideoxi ou de

. . término de cadeia
v’ Segunda — Pitosequencimento

v Terceira — Sequenciamento por sintese

v’ Quarta — Sequenciamento enzimatico Sintese enzimdtica de uma fita complementat, cujo
crescimento é interrompido pela adi¢io de um
. ~ ideoxinucleotideo
Sequenciamento de Nova Geragao (NGS) dideoxiny

Next Generation Sequencing

N © Reaction mixture
o » Primer and DNA template  » DNA polymerase
» ddNTPs with flourochromes » dNTPs (dATP, dCTP, dGTP, and dTTP)
O=p—0
o

@ Capillary gel electrophoresis
separation of DNA fragments

Caplllery gel

@ Primer elongation
and chain termination

ST . IEHH 41551'\\ - % /

Trifosfato de Trifosfato de S PTTT, ¥
desoxirribonucleosideo didesoxirribonucleosideo @ Laser c
(ANTP) (ddNTP) Baannssnnsannnss B I and computational sequence anal
Sooy o ——— il
\ / L R £ /
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-OOO=-O0O0DODIDIOOO0-DODO0-O

GCGARTGCGTCCACAACGCTACAGGTG
GCGARTGCGTCCACAACGCTACAGGT
GCGARTGCGTCCACAACGCTACAGG
GCGARTGCGTCCACAACGCTACAG
GCGARTGCGTCCACARCGCTACA
GCGARTGCGTCCACAACGCTAC
GCGARTGCGTCCACAACGCTA
GCGARTGCGTCCACAACGCT
GCGARTGCGTCCACAACGE
GCGARTGCGTCCACAACG
GCGARTGCGTCCACAAC
GCGARTGCGTCCACAA
GCGAATGCGTCCACA
GCGARTGCGTCCAC
GCGAARTGCGTCCA
GCGAATGCGTCC
GCGAARTGCGTC
GCGARTGCGT
GCGAARTGCG

GCGAATGC

GCGAARTG

GCGAART

G - preto

A —verde

C - azul

T — vermelho

6/25/2016

—_—
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Yeah!
How long are we gonna

wait in the line?
-~ - ’Il

Next Generation Sequencing
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s N
Pirosequenciamento

Método enzimatico com 4 enzimas:

- DNA polimerase
- Sulfurilase
-Tuciferase  Byoyned n nent gencralion sequencing dete

6/25/2016

a
Pirosequenciamento

é §
DNA gendmico &  isolado,

fragmentado, ligado a adaptadores
& separado em ssDNA

ligagdo dos  fragmentos a
pequenas esferas (beads), e
realizagio de uma PCR em
emulsdo, resultando em = 10
milh3es de copias de DNA molde
em cada bead.

E = l-',‘-(i'V =
I Quebra da emulsio, desnaturagdo

das fitas de DNA e deposicio das
beads em slide de fibra ética

Pequenas Beads, com as enzimas

4 B

Pirosequenciamento
""""" Polymerase
35. q TCc Teht Nucieotide sequence
""" Q 6 ¢ - A 66 C T
i j PPi P
T :  Sulfurylase
ATP
Awlrrlu ) : Luciferase
T G C T A G C T
luz Nucleotide added

imobilizadas, sdo depositadas em cada pogo.

a
Pirograma

A1 GGA[TTTAGGAIGTACAAGARATCAATTCTTITTCTT

Pirosequenciamento

https: / /www.youtube.com /watch?v=nFfgWGFe0aA

N /)

Sanger
- 1 milhdo de pb em 24 h;
- Reads de = 700 bp;

- 6 meses de sequenciamento,
24 h por dia para sequenciar o
genoma de um fungo.

iy gl
P pung

7 & B

Diferencas

Pirosequenciamento

- 25 milhdo de pb em 24 h (100 x);
- Reads de = 100 bp;

- 24 h para sequenciar o genoma

de um fungo.
/|
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https://www.youtube.com/watch?v=nFfgWGFe0aA

—

Sequenciamento por Sintese (NGS)

v' Acimulo enorme de dados

Sample preparation time 8 samples in parallel, less than 6 hrs

. semiconductor technology with a simple
Sequencing method
sequencing chemistry
Various parameters
Potential for development o F 3
read length, cycle time, accuracy, etc

Tnput amount e

Data analysis Off instrument

PGM MiSeq
Output 10 MB-100 MB 120MB-1.5GB
Read length 200bp Upto2 x 150bp
3 hours fo single read
Sequencing time 2 hours for 1 x 200bp hours for 1 x 36 single read

27 hours for 2 150 bp pair end read

As fast as 2 hrs, with 15 minutes hand on time
Sequencing by synthesis (SBS)

Limited factors, major concentrate in flowcell surface
size, insert sizes, and how to pack cluster in tighter
Ng (Nextera)

On instrument

Liu et al., 2015 )

6/25/2016

a

Sequenciamento por Sintese (NGS)

v Workflow

Paraffin Block =
|
v |
Fragmented DNA Indexed Libraries
i Sequencing
lalarity (60%) #2222 1200
—_— o
FFPE Stass -
- Seaa e
v -
' Genomic - - Data Analysis
DNA Hybrid Capture Alignment
Biood brary-probes Amplified DNA Mutations
CNVs

DNA Isolation

Library Prep and Capture Sequencing and Data Analysis

Basho et al., 2015 /

american

™

2gut

https:/ /www.youtube.com/watch?

\

https

www.youtube.com /watch?

Periodontal Diseases

Gingivitis
N
Placenta Microblome
Fapr ( 24 Pre-tem Bith
C. diffcie Infecton Pre-tom
Colorectal Cancer } \ Chotoamrionts
Inflammatory Bowe! VB e

Diseases
Psychiatic Disorders e

Skin Microblome.

Ectod
Skin C:

Dysplasia

o antecubial fossa

FIGURE 1 Taxonomic distribution, prevalence and abundance of microbial taxa that inhabit healt
microblome projects (HMP). Th

the promok

ass and genera. Clink of

ipdacc.org) anc

yphils, etc), Fubsta,

(@
A \ Vagina Microblome
Pcrissis
Atopic Dermatis
|

b

Vagness
Sexualy Transritied
Diseases
Yesstinfecton

thy human body sites as defined in the human

Belizario and Napolitano, 2015 /

PFGE (Pulsed-field gel electrophoresis)
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https://www.youtube.com/watch?v=womKfikWlxM
https://www.youtube.com/watch?v=b4Oq0Mgghf0

- N
PEGE (Pulsed-field gel electrophoresis)

% Padrio “ouro”;

¥ Campo elétrico (multiplos eletrodos) ao redor do gel;

¥ Molécula integra tratada com endonucleases de restri¢io;

¥ Permite a separagio de fragmentos grandes (10 a 800 kb);

¥ Superior a muitos outros métodos para tipagem.

N )

células agarosa

molde vaci j células

0
— —_—

(-)

1

cOooo D(J_UIZD

(+)

Random Amplified Polymorphic DNA

(RAPD-PCR)

6/25/2016

Tratamento com endonucleases

Original DNA molecules

5[ GAATTC s s GAATTC Jv
af CTTAAG Is' Ell CTTAAG Is

restriction enzyme
(EcoRlused as an example)

et . 5
5.::._";‘2‘.». ’ s

O EsuaGE g,
Enzimas de Restrigao 10 join by base pairing.

l ® Cloave DNA from two diferent sources l

s[ qgAATIC ¥
) B 7

l (3) Incubate with DNA ligase to
link both strands covalently.

CAdacn Wesley Longman. ine

4 Dice (Tol 1.0%-1.0%) (H>0.0% S>0.0%) (0.0%-100.0%] N
PFGE-Xbal
PFGE-Xbal £ 2 g
s
5§ & b5 &

FRR RN
UK S02349-99 ST166 Poultry

i UK S09097-99 ST166 Poultry
! UK  $02006-98 ST166 Poultry
UK S07507-06 ST45 Catlle
US S05144.02 ST45 Catlie
US S05145.02 ST45 Catlle
US S05167-02 ST45 Cattle
UK  S04075-05 ST45 Cattle

E S04641-05 ST45 Catlle
[ UK L00788-05 ST45 Cattie
m ] UK L02562-05 ST45 Cattie
mon UK LO1169:07 ST45 Catlle
B US S05161-02 ST45 cattle
B \ US S05143-02 ST45 Cattle
US S05168-02 ST45 Cattle

F US S05127-02 ST45 Catlle
] US 505126-02 ST45 Cattle

UK $06233-03 ST45 Catlle

] [

= - i

] B = UK $03730-03 ST45 Catlle
1 i

\_ Wuetal, 2010 )

Random amplified polymorphic DNA

« Primers — arbritarios, pequenos até 10 bases;

+ 37 °C a 42 °C — ocorre hibridizacio;

+ Amplicons sio separados por eletroforese;

« Visualizagdo apos coloragio com brometo de etidio (EtBr)
— luz UV;

* Problemas relacionados a reprodutibilidade e
padronizagio;

GTCCGTAATG /Mutagées

de ponto

CAGGCATTAC AATGGCTACCCAAT CAGGCATTAC CCGTA CACCCATTAC
GTCCGTAATG GTCCGTAATG GT

4 B
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RAPD (Randomly Amplified Polymorphic DNA) marker .
Basic technique Planilha
Half arrows: 10-nucleotide primer that will find an identical matching
site at many different locations in the whole genome (black blob).
Only primers that point towards eachother AND are in close enough PESO MOLECULAR |  CEPAIA CEPA2A | CEPAIR | CEPA4D CEPAIC CEPA 6D | CEPAID
proximity will result in a product during PCR-amplification reactions.
1000 pb 1 1 1 o 1 o 1
PCR amplified
\\ fragment 00 pb L] 1 L] o o o o
- (RAPD marker
\ linked to YFG, 00 pb 0 0 0 0 o o o
Your Favorite
YFG Gene) 00 pb 1 [ 1 o 1 1 1
1'";“2;":"; “oph ) 0 0 1 ) 1 )
$00 ph o o 0o 0 o 1 o
400 ph 0 0 0 0 0 0 0
0
Example of a RAPD agarose gel. " ! ’ ! ! ! ! !
A mixture of many different PCR-
amplified fragments has been se- e ° ° ° o o o °
parated in size by electrophoresis.
i Programa NTSys — coeficiente de similaridade de Jaccard.

Filogenia - Dendrograma

0.00 0.25 0.50 0.75 1.00

18 ] = o 2007)1-5

18 )

iC Clinical Microbiology

10 hft gene subtyping in enterotoxigenic Bacteroides fragilis isolated from

—{:i children with acute diarrhea
[ Viviane Nakano®, Tania A.T. Gomes", Ménica A.M. Vi P, Rita de Cassia Ferreira®,
f Mario Julio Avila-Campos®
‘:‘ 55569

S

R
TS11
93

PL

12

13
Curr Microbiol (2015) 70:330-337

19 DO 10.1007/500284-014-0722-5
18

P21
Paz
P17 Sialidase Production and Genetic Diversity in Clostridium

1 P18 perfringens Type A Isolated from Chicken with Necrotic Enteritis
P19 in Brazil

P20

Luis A. 1
Mario J. Av

Viviane Nakano *
15 %

—
17
atece

av

111 EcOLI

Nakano et al., 2007 J \_ /)

21



Lianco etal,, 2015 : : !

:i‘A:“.\ ! " —

Multilocus Sequence Typing R

-

2%

a 2
%
r & s .1
1 EYER— )
2

s 10 3 R ol

2 1

2 1 ¥ 12
= 1 i
15
R 2
Nakano et al., 2015/

6/25/2016

Multilocus Sequence Typing

v Genes constitutivos (housekeeping) - > 6 genes;

v’ Sequenciamento de todos os genes em ambos
sentidos;

v’ Anailise e alinhamento - Concatenar;

v’ Petfil alélico — Sequence Type;

v BioNumerics - MEGAG - eBURST;

N )

=
T ST1 Hibberd
0 ST31 Hibberd
sainia

STL Chalmers.
STI0 Chalmers

STI8 Chalmers Nakano et al., 2015/

ST2_swain13

T8 _Hbberd

ST2_tibberd

'ST14_Hbberd

ST18_Chalmers ST, Hbterd

\ ST1_Ghaimers, ST10_Chalrers.

Nakano et al,,2015/
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