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Avaliacoes

= 2 provas tedrico-praticas

1 nota de relatdrios de aulas praticas
= 1 nota de seminario

= Nota final — média de 4 notas



Aulas praticas

= Aulas praticas:
* Turma A —lab 124 — DPAT — Profa. Ida
= Turma B —lab 124 — DPAT — Profa. Patricia
= Turma C—lab 124 — DPAT — Profa. Patricia



Materiais para aulas praticas

= |ndividuais

Guarda-p6 SEMPRE!
Caneta de retroprojetor

Fosforos ou isqueiro
1 pacote de papel higiénico macio (com 4 rolos)



Materiais para aulas praticas

= Por turma
= 4 sabonetes liquidos
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s Eukarya

&)

Figure 1.6 A summary of life on Eanth through time and origin of
the cellular domains. (a) Callular life was present on Eanh about 3.8 bi-
lion years ago (bya). Cyanobaciena began the slow oxygenation of Earth
about 3 bya, buz current Javels of C. in the armosphera weara not achieved
untl 500-800 million years ago. Eukaryotes are nuckated cells and
include both microbial and multcallular organisms. (Shelly invenebraies
have shells or shell-like pans.} (b} The threa domains of cellular organ-
isms are Bacrena, Archaea, and Eukarya. The later wo lineages diverged
long before nucleated cells with organelies (labeled as *modem eukary-
otes® in pan a) appear in the fossil record. LUCA, last universal common
ancestor. Noie that 80% of Eanh's history was exclusively microbial.
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Microbiologia

= Bactérias
" Fungos

= \/irus
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Irrvestigaror MarlonaMy — Dares® Comributions

Aoben Hooke Englzh 1664 Ditzcovery of microomentsme [ungl)

Amoni van Leeuwenhoeks  Duach 1664 Ditzcovery of baciera

Ecwerd Jannar Englzh 1708 Vaccinemion (smalipax)

Louls Pemewr Franch Mid- 10 le 1800s Mechanism of lermanaation, defeat of SpONIENeOUs qeneration, rabies and othar
VBCCINES, principies of IMmunization

Joseph Liser Englzh 1867 Methods for prevensng Infecions during surgarnes

Ferdinand Cohn Garmen 1878 Ditzcovery of endospares

Rober Koch Garmen Lata 1800 Koch's posiulates, pure culiure microbiolagy, discovery of 2gers of
mibarculosts end choler

Sangel WINogradsky Aussian Late 1800 10 mid-1900s  Chemolthorophy and chemaalsorophy, nrogen faton, sulllr bacerns

Martinus Beljerinck Duech Late 1800s i 1920 Enrichment culture technique, dscovery of many metabolic groupes of bactena,
concapt of & Yins

"Tha in which the kay papar desoribing the contribution was publishad, or the daa rarge in which tha irvestigalor was mast
ﬂmﬁc&;:ﬂi\n
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Figure 112 Robert Hooke and sarly micioscopy. (2l A drawing of the
microscope Lzad by Fobort Hooka in 1654. Tha kns was fttad at the ond
of an adgxtablo ballows (G) and Sght jocuzod on the speaman by a sap
wato kors {1). jb) This drawng of a moid that was groweng on the ssface
of keathee, togathar with other drawings and accompanying kot publzhad
by Robart Hockn n Micrographa n 1665, wars the frst doscriptions of
mcroorzaneTs. The round snuctures cortan spers of the mold
Compara Hookn's microsoope with that of van Leouwenhock's shown in
Fgsa .13



Figure 1.13 The van Losuwsnhook microscope. (&) A
rophca of Artoni van Loouwanhook’s microscope. (B) Van
Leauwcnhook™s drawings of bactena, publizhod in 1684
Even kom thasa smplo drawngs wo can cognzs sovatal
shapes of common badenx A C, F and G, rods; E, ooca;
H, packats of cocal. (&) Phatomicrograph of a human blood
smoir takion through a van Leouwenhock microscope. Hiad
blood colls aro daarly spparont.

&)
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Figure 1.17 Lous Pasteur and some symbols of his contributions to
microbiology. {a) A Franch 5-Fano nato honoring Pastas Tha shephard
boy Joan Baptisto Jupdo = shown a rabed dog that had attacked

on. Pastour's rabos vacons = Jupdic's Ha. In Francs, e franc
procedod o axo as a auroncy. ) The Pstar Indibta, Pars, Franca
Today ths structure, bult for Pastaur by tha Franch govermment, houses a
musaum that desplays zoma of the ongnal swan neckad fasks wsad in
he apormonts



= 1910 — Paul Erlich — Salvarsan — tratamento sifilis
= 1928 — Alexander Fleming — penicilina

= 1930 — sulfonamidas

= 1940 — producao em massa

Penicillium

“ Bactena inhibited

Bacterla




Microbiologia e saude humana

Infant dseases Kldnay diseasa
Dipntherta Sapiicamia [ inrectious disease
— B Honmicroblal disease
i 100 2] 0 100 200
Deaths per 100,000 population Deatis per 100,000 population

Figure 1.8 Death rates for the leading causes of death in the United States: 1900 and today.
Infectious desases were the leading causes of death in 1900, wheareas foday they account for relativedy few

deaths. Kidney diseasas can be the result of microbial infections or systemic sources (disbetes, certain
cancers, iomcities, metabolic diseasas, eic ). Data are from the United Stetes National Center for Heslth

oististics and the Canters for Diseasa Control and Prevention and are typical of recant years.



Copyright @ Pearson Education, Inc., publishing as Benjamin Cummings.



Copynght @ The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

O Red bicod coll

Most bacteria fall between 1 to 10 um \\ ‘ o

® g S A S @
1000 100 10 . © © O © O O O O O O 0 0

Log,o of meters ——» 3 2 1 0 - 2 34 -5 -6 -7 -8 -9 ~10 -11 -12




Importancia dos microrganismos

v'Energia para os ecossistemas
v'Fixadores de matéria organica
v'Decompositores
v Simbioses

v'Liguens

v Endofiticos

v'Micorrizas

v Endosimbiontes — cloroplasto e mitocéndria



Importancia dos microrganismos

v'Industrial: fermentacao — etanol, acetona, acidos organicos
v’ Alimentos: Vinho, queijo, iogurte, pao, conservas

v'Biotechologia: produtos recombinantes — insulina humana,
vacinas

v’ Ambiental: Biorremediacao



Importancia dos microrganismos

v Podem causar ou prevenir doencas

v Produzem antibioéticos
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Coronavirus




A-Z Index

I @ Centers for Disease Control and Prevention
e CDC 24/7: Saving Lives, Protecting People™ Search Q

Coronavirus Disease 2019 (COVID-19)

& 3Z | Espafiol

Coronavirus Disease 2019

CDC is responding to the novel coronavirus outbreak.

Learn More




Virus X ser vivo?

= Controvérsias
= N3o é ser vivo por nao ter capacidade de se replicar fora da célula hospedeira.

= Muitos autores consideram que a vida se originou do RNA, pois pode ser
replicado.

= Se encontra na fronteira entre o quimico e o bioldgico.
= Teoria dos Elementos Subcelulares (RNA).

= Qutra teoria postula que os virus teriam se originado de seres unicelulares que
perderam componentes.



Virus

= Aparente fragilidade?

= Capacidade de controle e redirecionamento do metabolismo celular para seu
proprio beneficio.



2. Taxonomia Viral

Figura 1. Adaptado do livio Virologia Humana, autora Ledy do Horto dos

Santos Oliveira




TRANSMISSION GROUPS MOST AT RISK

exact dynanics Yet to be deterinined sloss o

gcwcrauﬁ




Wuhan coronavirus compared to other major viruses

YEAR FATALITY NUMBER OF
VIRUS IDENTIFIED CASES DEATHS RATE COUNTRIES
Marberg 1967 466 373 80% 1"
Ebola* 1976 33,577 13,562  40.40% 9
Hendra 1994 7 4 57% 1
H5N1 Bird Flu 1997 861 455 52.80% 18
Nipah 1998 513 398 77.60% 2
SARS 2002 8,096 774 9.60% 29
HINT** 2009 1,632,258 284,500  1740% 214
MERS*** 2012 2,494 858 34.40% 28
H7N9 Bird Flu 2013 1,568 616 39.30% 3
Wuhan* 2020 8149 170 £ 20
Sources: CD( N: World Health Organization: New Enaland Journal of Medicine

Malaysian Journal of Pathology CGTN; Johns Hopkins University; The Lancet



Covid-19

= https://infographics.channelhewsasia.com/covid-
19/map.html?fbclid=IwAR1fFfufxtZ1VH6i7Rglw3dBK6G871s24S snehlVtlEplg9m
Wcl7nyEM2c



https://infographics.channelnewsasia.com/covid-19/map.html?fbclid=IwAR1fFfufxtZ1VH6i7RgIw3dBK6G871sz4S_snehIVtIEp1g9mWcl7nyEM2c
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NOVEL CORONAVIRUS MAP

110,099 confirmed cases
3,859 reported deaths

Last updated 10:07am Mar 9, 2020
Latest news: cna.asia/covid19
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Classificacao dos seres vivos

= Whitaker, 1959

vy

Uniceliviar algae
MCNERA
Cyanchactara

UNIVERSAL ANCESTOR

=L o
TR s
o/ <o Prokaryotic
o organisms
°



Classificacao em dominios

m 1978 — Carl Woese EUKARYA

BACTERIA Fungi| |[Animals
" Cellular
Mitochondrion I slime molds
A
Oomycotes
Plants
l Cyanobacterlal Amoeba
ARCHAEA
" Extreme Ciliates
e pniive halophiles
Chloroplast Methanogens Chromista
\ Euglenozoa |
Gram-positive Hyperthermophiles P:a smodi::
i ‘ slime molds
Microspora
Thermotoga

| Archaezoa

Universal
ancestor



crenarchaeota
@ korarchaeota
euryarchaeota @
vibrio

spirillum

Archaea

nonvascular

. seedless
acillus

== = - 2 .
Bacteris ——
coccals

Vascula

: angiosperm
EUkaryOta =14 cnidarian
= Animal ‘
\ basldo crustaceans W
"7y bllateral ! -
P‘ Cet ] art‘ fOPOds = ‘ )
mollusks"er, N Ve , /
‘Zygomycetes : .* bony fish
ascomycetes y :,;' tetrapads
= !

'am_n"i'ot‘es

placentals

'marsupials

© Diffen.com

monotremes



Dominio Eukarya

Flagelados
. Bolores
Trichomonadas Imosos
Diplomonadas
P Ciliados
Animais
Algas verdes
Plantas

Algas
FUngos vermelhas

- | Diatomédceas
Algas marrons

Ramificadores precoces, desprovidos de mitocondrias




Biosseguranca






= “Biosseguranca” € o conjunto de acbes voltadas para a prevencao,
minimizacao ou eliminacao de riscos inerentes as atividades de:

« Pesquisa

* Producéao

* Ensino

« Desenvolvimento Tecnologico
« Prestacao de servicos

« CTNBIO



» Biosseguranca esta associada:

= a qualidade da pesquisa,
= a qualidade ambiental,

= 3 saude do trabalhador.

» Esta ligada ao avanco cientifico e tecnologico.



= Niveis 1 a 4:
= Classificacao dependente do organismo trabalhado.
= Periculosidade crescente com o nivel.



NB-1 — Agentes nunca descritos como causadores de doencas e que nao

constituem risco para o meio ambiente.

Baixo risco individual e coletivo
= Ex. Laboratorios didaticos

E.coli K-12
Plantas transgénicas
Plasmideos

Fungos e leveduras
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* Equipamentos de seguranca (Barreiras Primarias)

= EPI:

Protecdo de face
Protecdo de olhos
Luvas

Mascaras
Guarda-po



= Construcao (Barreira Secundaria)

= Requerimentos:
» [ocalizacdo - nGo separada
m Estrutura — construgéo normal
= Ventilagdo - sem






NB-2 — Agentes associados com doenca humana com pouco risco para os
profissionais de laboratorio.

Moderado risco individual e baixo risco coletivo.
= Ex. Maioria dos laboratorios de pesquisas biomédicas

Células humanas ou de primatas
Herpes Virus
HIV atenuado nao replicativo

Amostras de pacientes




= Barreiras primarias

= EPI:

= EPI guardados separadamente das roupas comuns.
= Uso de calgcados fechados.



= Uso de capelas de seguranca para trabalhos envolvendo:

= Grandes volumes contendo o agente infeccioso com possibilidade de formacao de
aérosois e respingos.

= Altas concentracdes do agente infeccioso.



® Equipamento de seguranca

Superficies facilmente lavaveis
Bancadas inpermeaveis

Cabines de seguranca bioldgica
lluminacdao adequada

Descartes de residuos adequadamente
Boas praticas laboratoriais

Portas trancaveis

Pias e lava-olhos



= Construcao

= Requerimentos:
= Localizagao — Separada de areas publicas
= Estrutura — Contrucdo normal

= Ventilacao direcional






NB-3 — Agentes indigenas / exdticos associados com doenca humana e podendo
causar graves enfermidades aos profissionais de laboratorio.

Risco individual elevado e risco coletivo baixo.
= Ex. Laboratdrios para pesquisa de AIDS e tuberculose

HIV
Coronavirus

Mycobacterium tuberculosis




= EPI

= NB-1, NB-2 mais
* Protecdo respiratoria



= Barreiras secundarias NB-1, NB-2, mais:
= Prédio separado ou local isolado

Porta dupla
Fluxo de ar direcional para dentro do laboratério

Cabines de seguranca para equipamentos geradores de aerosol
Portas trancadas

Parede, piso e teto impermeaveis e de facil desinfeccao















= NB-4 — Agentes perigosos/exoéticos que causam graves doencas para o homem e
representam sério risco para os profissionais de laboratorio e para a coletividade.

= Ex. Laboratdrios que trabalham com agentes altamente infecciosos e que se
propagam facilmente podendo levar a morte, como o virus Ebola entre outros.




= Barreiras primarias NB-1, NB-2, NB-3, mais:
= Cabines de seguranca bioldgica de classe



B Barreiras secundarias NB-1, NB-2, NB-3, mais:
= Prédio separado

= Porta duplas conectadas de maneira que somente uma pode ser aberta de cada vez,
= Equipamento de exaustao, vacuo e descontaminacao

Autoclaves de porta dupla
Portas permanentemente travadas
Paredes, piso e teto selados formando uma célula


















