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1. General definition of microorganisms

All organisms with very small body size and mostly only observable through
microscopes (e.g., light microscopes) or identified using molecular analysis
(e.g., DNA, phylogenetic analysis, whole genome sequencing, metabolomics)

Main groupings

* Prokaryotes, Archaea, and Eukaryotes
* Archaea are often included as prokaryotes

Microorganism sub-themes under e-BiTe program

Prokaryotes: Eukaryotes:

I * Bacteria * Microalgae

* Fungi

m P

== Eukaryotes also include: Animals, plants, and other protists



The smatest may make the Diggest impact!

Barry J. Marshall and J. Robin
Alexander Flemming Warren: Nobel Prize 2005
was awarded the

Nobel Prize in 1945

Massive whale death (n=25)
caused by harmful microalgae
(Alexandrium fundyense)

350 elephants found death near water source contaminated by toxic
microalgae (Microcystis sp.)

They discovered Helicobacter pylori, a bacterium causing gastristis and
gastric ulcers, leading to permanent cure of this disease

A. Flemming discovered a mould of fungi
(Penicilium sp.) inhibit the growth of
Staphylococcus aureus. He ‘introduced’ the
first antibiotic: Penicilin, saving many lives
during WW2.

>130 Bald Eagles found dead
mysteriously for >20 years in
the US.

The culprit: Aetokthonos
hydrillicola

that turned toxic when
exposed to bromide
contamination




2. The importance of microorganism inventory

—
A. The biosystematics perspective

Microorganism biodiversity inventories are crucial for providing
essential data for:

e discovering new taxa

* clarifying evolutionary relationships

* refining taxonomic classifications

* understanding ecological roles

All of which are foundational for conserving biodiversity and
advancing biological knowledge.

B. The functional / application perspective

A microbial inventory is important as it provides information for:
* Understanding and Utilizing Functional Diversity
* Ecosystem Function
* Biotechnology and Industry
 Applications in Food and Health
* Food Production
*  Human Health
* Environmental Monitoring and Management
* Environmental Health
* Threats andrisk
* Biodiversity Conservation
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Therefore, biodiversity inventory is required for Indonesia!



Source of samples for microorganisms

\
l | | \

Soil / sediment Plants & animals Rocks / stone wall

Transient community

Requires specific sampling technique and strategy!
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Field

Laboratory

Schematic workflow
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Example 1: Sampling for soil and endophytic microorganisms [es= g

Wild Bananas

‘ ) Measure and
Cut correctly Target: endophytic fungi Document correctly

Store at appropriate

temperature

Label correctly  aqd buffer of enrichment media



Embrace new people, work as a team, give support, and learn something new!




Don’t forget taking meaningful photographs (a lot!) to tell your journey to discovery!
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Documentary photographs are often useful for dissemination of results through presentation or publication in popular media.




Example 2: Sampling for microorganisms in water (aquatic environment)

Water sample can be collected:

Directly by using bottle or  Using buckets or plankton net (5-20 Store in Falcon tubes Sediments or substrates can be collected in Measure and
pipette microns) —ideal for shallow waters ziplock or tubes document

Collected water samples are:

1. Enriched with growth media to increase the survivalship / number of cells (for isolation and culture)

2. Fixed/preserved using lugol, formalin, or glutaraldehyde (i.e., microalgae) for identification and
characterization
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Laboratory workflow for prokaryotes and fungi

Process for isolating microbes from soil or leaf litter
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Three different

1. Streak Plate Method

Flame to sterilize Collect bacteria Inoculate plate
inoculation loop onto loop

2. Spread Plate Method
4

\, X incubate S e -
; \ N Lo

3 Pipette bacterial sample @ Spread sample evenly @ Colonies grow on surafce
onto surface of agar plate over surface

3. Poure Plate Method ( —T o

@ Pipette bacterial
sample onto petri dish

g‘ g Incubate - %

@ Swirl to mix

@ Colonies grow on agar
surface and subsurface



Inoculation procedure to obtain pure isolates using the quadrant streak method

\

g 5 . Ao Yy
2/ \ i A~/
J N \-—'/ J

Y. - 4

“‘"'»--v--—*""/Separated pureisolate ———




Isolating microbes from water samples using filtration method

(Ideal for obtaining high concentration of cell)

take one piece of sterile Place the membrane filter
membrane filter in the filtration apparatus

" ﬁ},’
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transfer water Remove the membrane filter e Place the membrane filter 9 Place plate in incubator
into the funnel using the flame-sterilised forceps onto the agar



Isolation of endophytes by a surface-sterilization method

70% EtOH > Sodium hypochlorite solution (1% chlorine) > SDW - Drying
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1.Rinse to wetsurface 2. Sterilize by 1% Sodium 3. Rinse 2X by 4. Put between sterilized papers 5, Cut leavesand put 6. Isolate mycelia coming
by 70% EtOH, 1min hypochlorite solution, 2min SDW,1min to dry them for 3-4 hours them on medium agar from leaf segments




Inverted microscope

Capillary pipettes
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Serial washing in sterile growth medium

Water sample

Laboratory procedure for microalgae

Single cell isolation

Inoculation in 5-7 ml
growth medium
under certain light
and temperature
conditions

Other methods: Serial dilution, agar platting, automated cell sorting
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Microalgae culture at lab for further characterization

Phycology research group - BRIN

S S RS N AN N PN T I PRI
T T TR T A WAV L W Y A .7 7

i s 2%

VA9 i 2 i S i




Storing microorganisms isolates / strains

1. Drying method /L-drying ampoule 2. Cryopreservation (Electric Deep freezer (-80°C)

3. Active culture (Serial Transfer)
Fungi, Mikroalga

Aktinomisetes, Bakteri, Fungi, Archea, Bakteriophage, Kamir Aktinomisetes, Bakteri, Fungi, Archea, Bakteriophage, Kamir, mikroalga

Preparation of culture

Freezing Method in Electric Deep Freezer
-80° C Procedure

Put aseptically 8-10 discs of fungal

Macrofungi culture on mycelia into the cryotube containing

days incubation at 27° C

early stationer phase/ 5-7 10% (v/v) glycerol + 5% (g/v)

as cropr

Acclimatization at 4° C
Keep and store cryotubes into electric deep freezer T-80° C for 6 hours - overnight

All activities must be conducted in sterile room
[ | 0



Mostly applies only for microalgae

A general guideline for identifying microorganisms

Identification methods Criteria Methodology

Serological identification ELISA (Enzyme-Linked Immunosorbent Assay)
Western Blotting
Aglutinasi

Adam et al. (2025)



Molecular identification of microorganisms

@ ce" C‘u"’ure I —:;’ el el = R 8 —’ W
(2) DNA Isolation -
@ PCR (polymerase chain reaction) il

@ Visualization of PCR Product =
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@ D N A Se q u e n Ci n g Basic Local Alignment Searcvh | ‘
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@ Matching nucleotide gene data
with a database through BLAST

BLAST

Once, the identity of the isolates is confirmed, the depository collection can be made according to
the requirements of Indonesian Culture Collection (InaCC), Direktorat Pengelolaan Koleksi Ilmiah
(DPKI-BRIN) and the respective taxonomic regulation when describing a new microorganism species.
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