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Bacterial Classification: Methods and Characteristics

09/11/2025

Fundamental and Broad Classification

Classification by Staining (Gram Stain)

Classification by Morphology (Shape)

Molecular and Genotypic Classification

Prokaryotes (Bacteria/Archaea) =

Eukaryotes (Fungi/Protozoa/Algae) =

Eubacteria (Pharmaceutical/Medical Interest)

Gram-Positive =

Gram-Negative >

Reflects underlying Cell Wall Structure differences

Common Shapes >

Rarer Shapes >

Specific Arrangements after cell division (e.g.. chains. clusters)

Relies extensively on 165 ribosomal DNA sequencing

Leverage highly conserved nucleic acid sequences

Technically demanding

Methods =
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Microbiology is the study of tiny living things
like bacteria, viruses, fungi, and parasites.

Salmonella

Lactobacillus Candida

You can't see them with your eyes, but they're
always around — on your skin, in your food,
in the air, even inside your body.
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40[ BACTERIOLOGY Study o.f bacteria, th.elr s.structu re, s
- . function, and role in diseases.
s ~N
_O[ V'ROLOG" j] e Study of viruses, their replication,
= \_and their impact on living organisms
—d FWCOLOG‘I T Study of fungi, including molds,
g_ s C ) i yeasts, and mushrooms.
o
vy __d PARAS'TOLOGU T ( Study of parasites and their
g 2 = J : b interactions with hosts. 3
v o® . N
o { j ) Study of the immune system and its
% L \!mmUNOLosq %) response to pathogens.
52 - J
& = F N
E ENV'RonENTAL ] Study of microbial communities in
1 the environment.
y CS MICROBIOLOGY 5 i )
Oo N / Bl
= | N i Application of microorganisms in
'NDU STR|AL industries, such as fermentation and
MICROBIOLOGV f bioremediation.
J il 75l 3
b ~ Bl :
MED'CAL N Study of pathogens that cause
—O human diseases and their treatment.
MICROBIOLOGY |
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MICROBIOLOGY

Discovery Transition | Golden
Era Era | | D
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Ancient
Greeks
propose 1665
miasma Hooke
theory observes
cork cells
under a

|

microscope

1674
van Leeuwenhoek
observes single-
celled organisms

1854
Snow
demonstrates
that cholera
bacteria were
transmitted in
contaminated
drinking water

1856
Pasteur
discovers
microbial
fermentation
while studying
the causes of
spoilage in beer

1546
Fracastoro
begins early

version of
germ theory in
De Contagione

et Contagiosis
Morbis
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| and wine
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1847 1862 1867 18761906
Semmelweis Pasteur Lister Koch and
demonstrates disproves begins using his workers

that hand spontanous carbolic determine
washing generation with acid as a causative
reduces swan-neck flask disinfectant agents for
puerperal experiment during surgery many bacterial
infections infections
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TRANSITION ERA: |
Francesco Redi (1626 - 1697) T TIOTTS

WWW.SNnsgroups.com

He showed that maggots would not arise from decaying meat, when it is covered.

JOHN NEEDHAM’S EXPERIMENT

Flask sealed Flask covered Flask open
with gauze

Broth heated =9 Flaskopen = U EL =+ Microbial growth
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Lazzaro spallanzai (1729 —1799)

J He demonstrated that air carried germs to the culture medium.

- He showed that boiled broth would not give rise to microscopic forms of
life.

/ _— Yt
(SRR | e
\2bHats '/

Flask left ope
Broth heated bsalia el

Open
flask
\Walt

Flask No
Broth heated sealed growth
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Modern Microbiology
Louis Pasteur
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AW

Heat applied Let flask sit No bacteria present
—) —
Heat applied Removg u?e neck Bacteria present
and let it sit
— 72_, @‘:
Tilt flask sideways Bacteria present

Heat applied and let it sit
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Lord Joseph Lister (1827-1912)

'
Joseph Lister, the pioneer of antiseptic

medaicine, proposed that surgeons could

prevent patient infections by washing and

disinfecting their hands with carbolic acid

before surgery. Initially ridiculed, his idea

gained acceptance when it proved effective
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red blood
cell

causative agent
absent

healthy
organism

agent

diseased
organism

causative agent
present

@ The suspected @ The causative

causative agent
must be absent
from all healthy
organisms but
present in all
diseased
organisms.

09/11/2025

agent must be
isolated from
the diseased
organism and
grown in pure
culture.

injection with
% cultured agent

N
et

——
dane causative agent
present
@ The cultured @ The same
agent must causative
cause the same agent must
disease when then be
inoculated into reisolated from
a healthy, the inoculated,
susceptible diseased
organism. organism.
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Alexander Fleming
He discovered the world's first antibiotic substance

TUTIONS
benzylpenicillin (penicillin G) from mould Penicillium notatum R
in 1928.
Zone of
inhibition
A coalo.ny_r of Bacteria under
Penicillium the microscope
notatum

Petri dish inoculated
with Staphylococcus

Alexander Fleming in
his laboratory
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BRANCHES OF MICROBIOLOGY
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Lo L/ Microbiology
Agricultural
Microbiology
Genomics &
Proteomics

Food & Dairy
Microbiology

Molecular

Microbiology

Genetic

Engineering
Microbiological
Quality Control
Microbial
Bioinformatics Get::tics
Synthetic Microbial
Biology Microbial Metabolism
Diversity
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| career Scope of Microbiology }

Pharmaceutical
Microbiologist

[Soil Microbiologist] [Research Scientist] [

Clinical Food Microbiologist Fermentation P%Ibhc !-Ieath
Microbiologist Scientist Microbiologist

_‘?’ biotecnia

—
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Pharmaceutical Microbiology
®is a specialized branch of microbiology that
plays a pivotal role in ensuring the safety and
efficacy of pharmaceutical products.
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09/11/2025 HISTORRY OF MICROBIOLOGY /N.MUTHUKUMR/ SNSCPHS.



Paths forward in the era of

“Precision medicine”

Pharmacogenomics

)
N
)
Pharmacogenetics )
Whole genome

Single gene
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Pharmacomicrobiomics

0\0{\

&°

&

S
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& Drug manipulate the

gut microbiota
composition and

Gut microbiota and its
metabolites alters the
drug metabolism and

metabolic activity. effects.

sSuoI}oeJI9U|

Gut microbiota

IVDR in Human
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Rational design Directed evolution Al-assisted protein engineering
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1676

Antonie van
Leeuwenhoek
discovers

microorganisms

(microscope
inventiol roles)

-

2
€—

-

1857

Louis Pasteur’s
fermentation
expenments
s mpation:
empathy'
derstanding
mncroblal roles)

1861

Robert Koch
dlisproves
Spontulaous
postulation
(proto plng‘
scientd
expenmental
methodology)
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Sxpozsogpwgn
prototyping

1928 1953

Alexander Watson and
Fleming discoves Crick model
nicillin DNA
prrocaidlin (iteration:
testing: theoretical
peer review) advancement)
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2001

Human Womnese
Genome Proj
completes
innovatica:
scalability:
genonlmlc shift)
research)

(scalability:
genomic
research)
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The Swan-Neck Flask Challenge

QA

A researcher boiled
nutrient broth in
a swan-neck flask.

Francesco Redi Louis Pasteur

What concept did this experiment disprove! Months later. no

microbial growth
Spontaneous was seen unless t'he
Generatnon flask neck was broken
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The Cowpox Secret The Silk Worm Saver

A disease was devastating the silk industry.
A scientist discovered that microorganisms were
responsible for silkworm disease.

A country doctor noticed milkmaids who had cowpox
didn't catch smallpox.
He inoculated a boy with cowpox material, protecting him
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