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Presentation Notes
In the classic Darwinian view, bacterial evolution is essentially based on the interplay between variability (chance) and selection (necessity).


MECANISMOS GENETICOS
DE EMERGENCIA Y
DISEMINACION DE LA
RESISTENCIA

Adquisicion de nuevos genes

Cambios aleatorios en genes intrinsecos



Genes de resistencia y su movilidad
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Genes de resistencia y su movilidad
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Priority 1: CRITICAL

Acinetobacter baumannii, carbapenem-resistant
Pseudomonas aeruginosa, carbapenem-resistant

Enterobacteriaceae, carbapenem-resistant, 3rd
generation cephalosporin-resistant

Priority 2: HIGH

* Enterococcus faecium, vancomycin-resistant

» Staphylococcus aureus, methicillin-resistant,
vancomycin intermediate and resistant

* Helicobacter pylori, clarithromycin-resistant

* Campylobacter, fluoroquinolone-resistant

* Salmonella spp., fluoroquinolone-resistant

* Neisseria gonorrhoeae, 3rd generation
cephalosporin-resistant, fluoroquinolone-resistant

Priority 3: MEDIUM

» Streptococcus pneumoniae, penicillin-non-
susceptible

* Haemophilus influenzae, ampicillin-resistant
* Shigella spp., fluoroquinolone-resistant

oNTs
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Lista de Patogenos
Prioritarios WHO

‘ Cambios aleatorios en

genes intrinsecos
- Mutaciones espontaneas

Adquisicion de nuevos
genes (THG)

Conjugacion
- Transformacion
- Transduccion
- Vesiculas de ME
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Confirmacion fenotipica de
mecanismos de resistencia

Evaluacion
fenotipica de la
sensibilidad a los
ATMs
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Confirmacion molecular de
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Confirmacion molecular de mecanismos de resistencia

Deteccion de genes

Amplificacion ADN

i) Cambios de temperaturas = Reaccion
en cadena de la polimerasa (PCR)
ii) Isotérmica = Amplificacion isotérmica

mediada por loop (LAMP)

Hibridacion de ADN

Secuenciacion completa de genoma
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Area extraccion ADN

2-3 colonias

Hervido o
boiling

Sistema comercial

Lysis
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Extraccion de
acidos nucleicos

[Ny

Ny s

10-15 minutos 5 minutos

A

100uL H,0 biologia 80ul sobrenadante

molecular estéril

Bafio Maria o
bloque a 100°C

Centrifugar a
maxima velocidad
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< . Preparacion
Area libre de ADN mezcla reaccion

Instrumental exclusivo para este procedimiento [ 3

Cabina para PCR Espacio chusivo

Gradilla refrigerada o
contenedor con hielo
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Reactivos para PCR

DNA template
with sequence
of interest
5 3’
Thaaaaadlll
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dNTPs Primers
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Polymerase
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- ALTAMENTE SENSIBLE
Mezcla de reaccion (Master Mix - ESPECIFICA
- ADN polimerasa termoestable — - ECONOMICA
- Buffer de reaccion comercial - RAPIDA
- Cloruro de Magnesio (Mg?2+)

- dNTP’s = ATP + CTP + GTP + TTP

- Primer Forward/Plus/Mas

Master Mix Comercial

- Primer Reverse/Minus/Menos

(opcional)
- Master Mix |

- Agua calidad biologia molecular

- ADN molde o templado (sospechoso de
contener el gen en cuestion) (se agrega en

- Primer Forward/Plus/Mas

- Primer Reverse/Minus/Menos

un area distinta de donde se prepara la
mezcla de reaccion)

- Agua calidad biologia molecular

y la Agricultura
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Amplificacion y
deteccion

Area agregado ADN

[ PN

Agregado de ADN
templado a los tubos de
reaccion
Termociclador
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Fundamento de la PCR

DNA template
with sequence
of interest
5 3
o
RN RN
3 o'
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L Y )
dNTPs Primers

g o4 W

Polymerase
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Amplificacion y Area de electroforesis

deteccidn

EI Agarosa 1%
TBE / TAE

Agregado de ADN
templado a los tubos de BrEt
reaccion SyBr-Safe
GelRed
Termociclador
Loading Buffer
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Amplificacion y
deteccion

Area de electroforesis

[ MY

Agregado de ADN

templado a los tubos de |:>

reaccion

Sistema de
electroféresis.

Analisis de resultados

1 72 38 C+r C PM
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COMPARTIMENTALIZACION DE AREAS PARA PCR

Pre-PCR Environment

Post-PCR Environment

—* e e e eaear D D s e +. B -
i
ROOM 1 ROOM 2 ROOM 3 Y \\KEY
Z//”Wm@ door
Th 1 li . P
Specimen Reception “clean room” % erm:re';yc o % ﬂﬁﬁﬁﬁﬂﬂ
Area T
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. PCR master-mix

N~ - setup:
Y . PCR cabinet
Class Il Biological
Safety Cabinet | - - - -2
DNA extraction A
suite

NN

Gel electrophoresis
Area

G

/ Automated DNA %
% sequence analysis /
ZZ B

Other Post-PCR %
%/ manipulations ’é
% e.g RFLP, SSCP [
T

Extraccion de
acidos nucleicos

Preparacion
mezcla reaccion
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1

EXIT

Amplificaciony
deteccion

Millar, BC. JCM 40:1575-80 (2002)
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Controles positivos y negativos

Tubos Posibles resultados
Muestra

Muestra + - - +/- +/- +/-

Control (+) gen X + + @ + + +
Control (-) gen X - - - = - @

Muestra + + + @ + +

Control (+) gen extraccion + + + + + +

Control (-) gen extraccion - - - - @ -

Validez del ensayo 2 S S NO NO NO NO

- Deteccion gen X

- Deteccién gen 16S

control extraccion

000 000

Resultado = + - Error Error Cont. Cont.P
gen X extr. PCR CR gen

ADN extr. X
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Analisis de resultados

PCR deteccion gen mcr-1 PCR deteccion gen bia

4 5 6 7 8 9 10 11 C+ C-

mcr-1

309pb 261pb
G
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Factores que influyen sobre la amplificacion por PCR -1

- Agua - calidad éptima MilliQ o bi-destilada o similar

A Mw 10 5 1 0.5 0.1 0.05 0.01 0.005 ng

500 bp b
400 bp p
300 bp b

mh of dNTPs (each)

n 005 01 02 0586 1.0

PCR Setup—Six Critical Components to Consider. https://www.thermofisher.com/ar/es/home/life-science/cloning/cloning-learning-center/invitrogen-
EEﬁ?@é’ANDO school-of-molecular-biology/pcr-education/pcr-reagents-enzymes/pcr-component-considerations.html
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Factores que influyen sobre la amplificacion por PCR - 2

mM of MgCL

10 14 18 22 26 30

- Magnesio (Mg2+) - >> concentracidon << astringencia

Rango concentracion = 1-5 mM Conc. Final: 1,5 mM PCRproduct

Primer concentration (UM, each)

004 04 025 05 1

Monspecific products and
primer-cimers

PCR Setup—Six Critical Components to Consider. https://www.thermofisher.com/ar/es/home/life-science/cloning/cloning-learning-center/invitrogen-
EEﬁ?@é’ANDO school-of-molecular-biology/pcr-education/pcr-reagents-enzymes/pcr-component-considerations.html
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Factores que influyen sobre la amplificacion por PCR — 3 Primers
- Primers - secuencia nucleotidica (pegado propio/formacion de dimeros)

Hairpin Self-dimer Cross-dimer

@

DISENO DE PRIMERS
Longitud: 18-24 nucleotidos (largos 30-35 ntds)
Contenido GC: 40-60%
Toannealing: Tm= 2°C x (A+T) + 4°C x (C+G) — 5°C (6ptima 50-64°C)
Secuencia: Evitar 23 C 0 G en el extremo 3’

Evitar complementariedad interna en el extremo 3’

Evitar complementariedad entre primers (dimerizacion)
Concentracién: 0,1-0,5 uM = 0,2uM Uutil para la mayoria de casos
Almacenamiento:  Solucion stock 1-0,1mM en H,O o buffer TE a -20°C
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enes y variantes, que estoy detectando?

Nombre primer Gen Secuencia §'--3’
El caso de CTX-M - PRIMERS UNIVERSALES — —
CTX-MU1 ATG TGC AGY|ACC AGT ANR GT
clx-m
e sats - ] NE CTX-MU2 TGG GTR AAR TAR GT[S|ACC AGA
s el i bedee - el e Pagani, et al, JCM 41(9):4264-4269, 2003
ctxml E-AY029068 e - [ Boonans s | T Bl o ismin T - N . .
ctxmld-AF252622 N Bl rnns T N R Jr. Tamafio amplicon Ciclado
ctxmlB-AF325133 o g """ et s ':i """" % """" . ¥ Desnaturalizacién inicial = 94°C por 5min;
i L W = Rremee S - it = 593 pb Ciclado =30-35 ciclos de:94°C 30seg - 52° 30seg -- 72°C 60seg;
ctxml9-AF325134 o - S B san =0 | R . I Jr. Extension final = 72°C por 5min
ctxm45 TOHO2 -DBSBEE-G ...... .:l ...... Tt | e e : f e e E: — - -
¢Em§§-g§i§gggg E.g. N ...z- - Eai aaaaaaaa % ....... .:.‘ ..... gc'-.-t-:.--g ........ ":‘. - .E.g aaaaaaa Reaccilj‘" de PCR — vﬂlrﬂnal.:zﬁul
cExm - el i ol il e e v, ol i et s et PN i . ol e oy
ctxm2T7-AY156923 Y = B Bl s o s o RROURC R S [ 1 B.OCe i e ssasnas s AP R = R Reactive Volumen
Ctmég‘n!ﬂ*?lq? ":iGri l-.A = ® ,I.:,ﬁ., ® & @ iT s I--T +l--.-G+C':++Gi & il-?- |C1G-i- ® S
ctmEﬂ-AYE*quE ':15 ------ A 1c-rnr'!-r # ® @ e 2 = & = a S tivG-CCi-Gi & 1--‘:‘---':1‘61-1- # TADN 2I5u|
ctxmdB-AYE47144 Colfeceawa oo e CoB i p o EET A | e Bl il cancana T s o s, s
ctxml7-AY033516 "IN - A - A | - Jr. ... GOl e Brvoserss Y - S Buffer 10X 2.5 ul
ctxm81-FU136031 o e Nescniisd " S B i a W GO0 B isinsns R o P,
ctxmdT-AYE47143 e R N osis ety | AR | e A RN R e el = R ] i ¢ N MgClI2 (50 mM) 0,75 ul
ctxmd 9-AYB47145 T Kiianians ol vivsnni | ISR liall ssuie GO0 B asiiininine T s ibiBssavuns )
ctxml3-AF252623 - TCERAN iy SR Rl NN T e NSRRI Bl e dNTP's (10 mM) 0,5 ul
ctxm21-AJ416346 I A i T " Clo i gl R TR I
ctxmd0-AYT50614 o ] o AT R Ol annlelaassa - A PR ie A.CC. .G = c Ta LUl
- TR o LR N N - SRSl 1 Pl = B A.CC.. . .
e ety Bt e I T > a.ca. .| >> concentracién de  [Primer Forward (10 uM) 15u
i Bt S e | primers Primer Reverse (10 1M) 15u
ctxm2E-AY1S5TETE BEE o ] o PSR R e e <] [ P o G.CA..B.ccccsaal Fr ST H20 15.6 ul
ctxmd4l-DO023162 (e 5 JC o s I e o |l e G.CA..B.cccauaa BT, o e i g
ctxmTB-AMSB82522 SR I - P PRI N I B i T I R e el e Vol. Final 25 ul
CTX-MU1/U2 RTGTGCAQYRCCAGTAARST]
Cluﬂtﬂl CDnBEnSuS A I g g N M G T O X T TN R T e S SRR S T S R S S St T S T R g S A S S S A R e B R R R R R R R I g g g _"
, Y=C+T R=A+G
o) | KT
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Display Settings: [~ Ahstract Send to:

Lhondghua Lin Xing Bing xue Za Fhi. 2004 Moy, 25011 35970-2,

[Study on the molecular epidemiology of beta-lactamase TEM gene in isolated Streptococcus

pneumoniael. : p/'ﬁ‘ﬂ
[Article in Chinese] ? ilmﬂ"‘ oV,
Ding ¥F, Zhang JH, Mi ZH, Qin L, Tao ¥Z, Qi X, chemmhemp}
Affilisted Children's Hospital of Suzhou University, Suzhow 2135003, China. fﬂ“— ﬂﬂ}lﬂi _
| of Anft 239 e 2007
Abstract J ourne G‘)N‘\i\‘:f dkm=- ~anon 26 Juny
OBJECTIVE: To investigate the beta-lactamase TEM gene of isalated Streptococcus pneumaniae d({\t\“-\ f— ‘:;L ubhice e\:a‘ée
T ance

METHODS: Twenty-three strains of Sp were collected from respiratory tract secretions of children w }\d“' ant < Taq pﬂ\ym e\\‘:ES Ye‘-‘:‘“‘ts
at Children's Hospital of Suzhaou University (reference strain ATCCA9619) to build TEM palymerase ¢ m m“gta\{(‘» s mase s€ U moﬂiﬁe
cali. 9-53R1 with TEM gene) TEM gene of 23 strains was detected to comparo the sequences with a‘,“"“g fro ‘ ‘!'_\34’.‘, a ﬁccuﬁ pﬂf’.u
analyzing TEM gene model. Le (a i {e w S rgpfﬂc ‘ 2

wosint e
RESULTS: Twenty-one strains had TEM gene with a positive rate of 91.3% (1/25). TEM-129 gene we con 1se . \uﬂ'ﬁ: W\\"Y“"h“‘ \
resistance) TEM sequence. Mew discovered TEM-123 sequence had a maodification (ATG[M]--=ATA[]) in fa S . TEM ”YL\‘,‘;l‘ wana- " Cﬂn\;\g\h‘ ’
wewewr ncbi nlm.onih.gownucleatide, AY452662). TEM-1 genes were confirmed from other TEM sequences conta\“\“g \ 28 \?ﬂ\‘:h . 2 G‘\\\E«Cm
had been published (GenBank: www nchi nlm. nih.gownucleotide, AY392531) too. “\Km\ﬁ'*“‘ . *ﬂ »\ Canit “‘“‘

‘: ¢ ' 1 u"' - ) \“'
CONCLUSION: |solated Sp had TEM gene (TEM-129, EM-1 genotype] with a positive rate of 91.3%. The R‘\“} G “»C\‘\—{—‘“"“,, AR yaa el ¢
Sp with penicillin resistance. Mara o aque y- an
pernand® B4
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B
PCR de punto final

PCR deteccion gen mcr-1 PCR monoplex
4 5 6 7 8 9 10 11 C+ C- <
'/
<
— -—
Reacciones
mcr-1
309pb
|
[
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PCR de punto final PCR Multiplex R-C3G
Multiplex S

PCR Multiplex bl 1y 1y IGpeg, DIGGyy

<
'/
>
<
—— —
' 739 pb PER-2
Reacciones
1 €= 593 pb CTX-M-U
— 462 pb Ccmy
I
—
oo
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BCR de punto final

i PCR Multiplex carbapenemasas
Multiplex P P
bla, ¢, blaysn, blay,, bla e blagy, 1g
C- PM
(0),4: KPC
\'[»]}Y]| IMP
VIM
916 pb KPC
763 pb OXA-163
512 pb NDM
404 pb IMP
261 pb VIM
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BCR de punto final
Multiplex PCR Multiplex

vanA, vanB, vanC1, vanC2/3

vanA
vanCl

C(+)
ey p—y 731 pb vanA

D 448 pb vanC2/3
— — 329 pb vanC1

175 pb vanB

vanB van van
............... C1 cz2/3

16SEnt
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¢Qué mecanismos de resistencia se deberian buscar por PCR?

‘ Prioridad ‘ E. coli Opcionales E. coli / Salmonella spp.
Cef. 3ra. Gen. > bldcry.w; blacwy SI SE CONFIRMA RESISTENCIA
FENOTIPICA A CARBAPENEMES

Colistin > mcr-1

Salmonella spp. - Derivar al LNR para PCR multiplex

y/0 secuenciacion = blacpc; blayom; bldgm;

Cef. 3ra. Gen. > bla-ry.v; blacuy blayp; blaoy.agt

Colistin > mcr-1

Macrodlidos - mphA
Otros Dependiendo de la epidemiologia

Enterococcus spp. local

Glicopéptidos > vanA; vanB
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