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Microbes in our lives

@ Microbes (microorganisms) — Living things that
individually are too small to be seen with the unaided
eye.

@ They include:
® Bacteria

@ Archaea
@ Fungi (yeasts & molds) =

Mlcroorgamsms

® Protozoa
& Algae
® Viruses




Extreme environment and
extremophiles

Recodes for Extremophiles
€ Hottest: 121 C!

Black smoker Permafrostregions | @ Deepest: 2 miles

underground 1n caves

@ Most salty: 5.2 M NacCl

(saturation)

€ Most acidic: pH 0.8

Solar salterns Hot springs € Most radiation: 1.5 million

rads

ThhyY -



~99% of Microbes on Earth are

uncultured

Habitat Culturability (%)
Seawater 0.001-0.1
Freshwater 0.25
Mesotrophic lake 0.1-1
Unpolluted estuarine waters 0.1-3
Activated sludge 1-15
Sediments 0.25
Soil 0.3

Amann, Ludwig and Schleifer, Microbiol. Rev. 59, 1995

T
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nanaasauvsguuiomi (Skin Microbiome)
(Microbiome: %qﬁmﬁ'@‘a%w)
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D Bacteria
E Eukarya

Viruses

Fungi

Bl Malassezia
SpP.

T

Bacteria P. acnes ep:dennis

234 1234

1234 1234

2is
ﬂlll IIII
1 Ii4 1 2:3.4
-llg IIII

Individuals

- Propionibacterium spp.
. Corynebacterium spp.
B staphylococcus spp.

Virus
1234

1234

1234

Individuals
I . Human papillomavirus
| . Merkel cell polyomavirus

[ RD114 retrovirus
| D Polyomavirus HPyV7

Mature Reviews | Microbiology
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» nazdaaunavadlulasiulen (Dysbiosis)
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n1svi1lu Skin Microbiome auna
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n1svinlu Skin Microbiome auna (sia)
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Prebiotics: Probiotics : Postbiotics :

3 for All Health benefits

PROBIOTICS
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Prebiotics: Probiotics : Postbiotics
3 for All Health benefits
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Prebiotics: Probiotics : Postbiotics : 3 for
All Health benefits

Bai

E Postbiotics vunsia anstawiiléannldslulefindiifianannnig

= v e dessdluleiind duansiinseseannanatadiu du nsssugRdusu
ﬂi . 9 . o X .
F1ane annnesniaulusenie Wi anawmanil wu Short chain
e fatty acids (SCFA) - butyrate fusu
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Prebiotics: Probiotics : Postbiotics : 3 for All Health
benefits

(‘) 0
Y ét@/ S
N\ 0"
0
H3C~ 0" \CHg
Ingestionof _,  Fermentation __, Production of
dietary fiber by bacteria short-chain fatty acids
Prebiotics Probiotics Postbiotics
Specialized fiber Live microorganisms Products made by bacteria
that supports beneficial that provide health that affect a range of
microbes present in the gut benefits physiological processes

| AR T~ -



Synbiotics

| Synbiotics WumildEansansinsi
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"Gut Micropiome"
aaun1
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= i PN = o
LT gUNaNeAUNSE
NISNARNAAETTNTIR VS ARAALLLND

» sniiraansssaTnAnqaurad nan Bacteroides strains
Lactobacillus sp., Bifidobacterium sp. uazau 7
Mg Ifsr ULNIUALeM3aE LUN19L AN AA

b msniinnaanlnanisin fussansqAuieing lduuiomia wide adunse
anelananelsafinylulsenenuia (opportunistic
pathogens) wuwueiizelungu Enterococcus,
Enterobacter wax Klebsiella species iwunizananii
anansnrinldiinnnssnian luan 1418 e lunguiiiniennsliauneres
saqliinnn (colic baby)
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Gut Microbiome: aqauvidluanld
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TulaWan (Biofilm)




TulaWan (Biofilm)
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Microbial Biofilm Lifecycle

J - ﬁ—\ /@000 \
Planktonic 2> Attachment 2> Growth 2> laturity ~ 2» Dispersion

L J L J
I 1

Individual Biofilm Development
microbes
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2. wupfiBuFunsnaaiunnIusaatasairandewduau (Pili, Fimbriae, Cilia)

v 3. nquuueiFaafuanndeniadniasiaes Gundn Extracellular Polymeric
Substance (EPS)
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TuTaWan: anEueNIsINZRATEARA UNTELURIFTINNY

. ' "
Microcolenies .« ‘Rooet

Frank Dazzo
T. 0. Brock

Figure 23.4 Microorganisms on surfaces. (a) Fluorescence
photomicrograph of a natural microbial community living on plant

roots In soil. Note microcolony development. The preparation has been
stained with acridine orange. (b) Bacterial microcolonies developing on
a microscope slide that was immersed in a river. The bright particles are
mineral matter. The short, rod-shaped cells are about 3 um long.

Madigan et al., 2011
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Biosurfactant: asaausasamizinin
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Biosurfactant: a1saausmamidnn (19)

2.Surfactin (naman Bacillus subtilis)
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Revolutionizing Beauty

BIOSURFACTANTSIN
COSMETICS and CLEANING

https://biotech.dpu.edu.in/blogs/biosurfactants-in-cosmetics-

. 54
cleaning



Y

vanuod Biosurfactant wemeuny

o

msamm?ﬁ NIFUATIZH

elaeiaany ladng g9 uTEN R

= | P~ CI> =\ N =
UANHLLUNEHN NUTZANTAINA

——|

NARNAINIADALUNILUNATAURILIARDN

qQ

55




malulagrimwlumsuydunagen
Bioremediation

icoremediation
ioremediation |




CEMERATION oF HAZARDoy g
TNDUSTR “URasr,

Contaminant: ansdwiieu
Hazardous waste: ansdumae
Bioremediation: L%ﬂﬁﬂmﬁqmwﬁmmﬁﬁm‘}l’?{qmﬁﬂu
Consortium: nquqaumael

Xenobiotics: ansutlandaaniiuymefanziiiu uazuaainnis
TF9ru AN an 19Uk aulleassugid Wi a9 AN LUAY ANAAdTNT

WANABIN
Mineralization: nnssiaaaaisatinsanisnd
Indigenous microbes: qauyssilsyantiu
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 Biosurfactant: ansanusmanindonIn

* Biostimulation: ma?wmmtrfmm@m@ﬂ?vmummammm
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* Bioaugmentation: nsifinadwieilanuannsnlunis
elasiaanea1InEas i lununiluwilew

e Natural attenuation: n1stniingnsnslaeldasua15
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Bioremediation of Hazardous waste

Petroleum Plastics
Hydrocarbon

Etc.
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* Microbes utilize toxic hazardous waste as a
source of carbon and energy to destroy them
into non-toxic or less toxic by-products.

* qauysel k4 toxic hazardous waste luunasaasasuan
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Microalgae

Fungi

Bacteria

Bioremediation
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In situ bioremediation 1inluRufiduilan)

e Contaminants are broken down at the site of
the originated in in-situ bioremediation.

Ex-situ bioremediation ihasizeanurtiinuaniudi

ﬂut’?‘j@u)

e Some contaminants are treated out of the
contamination site.
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Bio-decolourization of reactive textile
dyes from reed mat production
by microbial consortium




Wastewater Treatment
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o Products

Solid waste

’ Waste Liquid waste (Wastewater)

(High organics compounds)
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1. nnsamnisaazwandnn (Plastic Waste
Management)

e aslduumniEe Ideonella sakaiensis lunns
dnagany PET (Polyethylene terephthalate)
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WANERN

* msldmananwug Aspergillus tubingensis lunns
elagianne INAE TN

* naaneeumesiianqausd (microbial
consortium) iiedintlszansninniseesgansnatasn
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e mswmgzuuttai@auuy MBBR (Moving
Bed Biofilm Reactor) nliqauvias
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4. msAunauluilau
[ * mgldqauraelunisintnnuluitlawindu (Oil-

contaminated soil)

e msnmumaila Phytoremediation squriu
QAT
* nsldaauviselunisanA v e lanyminlusy

o a a o < di dgj a <
®  NNINANUIAUNTENULANNENUNAULAN




Y A 9 1 v Yy A d
Mauntyraanaaseusuany laglsyaunid ()

5. NNFAANISULZAUNTE

! o/ v + a‘d a A
/| * NNINARITTULUMNNLENNUsZANEN NG
*  NIINARANETININANUEIZBUYITE!
* msudsgtrazduviatiiuanmsdndlneldaauael

®  NIINARANIYAAIGIANNULILAUNTLINIUNTTLIUNITUNN




Y A 9 1 v Yy A d
Mauntyraanaaseusuany laglsyaunid ()

6. nsArLANNANENIIRINA

nsldluladlaimasniqaunadlunisnidnnau
% o o = ¥ a A ¢
NN T2 LULNTTABN N AR AR IR ALVFE]

nsldanuselunisgaduinaaisuatlaaan st

o/

NNINENUNTARTININN AATLINANEN19BINIA

a



9 A 9 1 1y, 9 A e 1
Mauntyraanaaseusuany laglsyaunid ()

* mauntlymdsnndanafqaun A iaenAAaIiL
wAn BCG Economy wazitnuunaniswmuni

faziu (SDGS) Imm@wwﬂumum@@mm?
NINENNIBITHIN P UAT AU AR aND T IE Y N13aANIS

JaaeimisaunIzan LasnIIWmUILATHIIAU LI



mamqummmsﬂaqaaumﬂ‘[uﬁqanaau‘m
LA mmmﬂusﬁmﬂmmm

a a GGL 0 w a a GGL - |
Qa‘w{l‘iﬂ WNITNNIAVLSAUNTY bWATILIDW

- —') -
ADAUNSE ¢
msugnils

Y a a a a6
mﬂmamsaﬂums bNEITUNIE

msm'aaaauqamwwﬁﬂuquw

22/02/68




<y 1 a = A 9 d' d' 9
@]'JE]EJTQ‘]JV]‘]J’]W%I@Q?'@HW?fJGluﬁQL!,’Jﬂﬂ@ﬂJcl/]!,ﬂfJTU@\‘l

(o7

o W o (oY
NUFINYTZ1IU
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aauviseingy Rhizobium dasmzalulnsiauainainie
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1. n5bd Bioinformatics lunsAnunafunsd
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(genetically eng/neered microbes) iansadagnsiis
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