CONCEPT: NUTRITIONAL FACTORS OF MICROBIAL GROWTH

e Scientists typically classify organisms into different groups based on ______ nutritional factors:
@ Energy Source: consumed energy source for powering pathways.
@Electron Source: original molecule supplying electrons to the Electron Transport Chain (___ ).
_original carbon-based molecule supplying for creating other cell components.

Nutritional Factors of
Microbial Growth
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Energy Source: Phototrophs vs. Chemotrophs

Source]

oOrganisms are classified into groups based on their energy source:
@ trophs: obtain energy from sunlight.
@Chemotrophs: obtain energy from compounds.

Phototrophs Chemotrophs
( Energy)

Soak up the sun!

Look at all of

PRACTICE: The prefix photo- indicates that an organism will make use of for energy purposes.

a) Chemicals. b) Organics. c) Light. d) Inorganics.



CONCEPT: NUTRITIONAL FACTORS OF MICROBIAL GROWTH
Electron Source: Lithotrophs vs. Organotrophs

eOrganisms are be categorized into _____ groups based on their electron source.
O Recall: electron source: original molecule supplying electrons to the Electron Transport Chain ().
@Lithotrophs: supply ETC with electrons from reduced molecules (Ex. H20, Fe?*).
o ALL plants are lithotrophs because they harvest electrons from splitting water during carbon fixation.
@ Organotrophs: supply ETC with electrons from molecules (Ex. glucose).
trophs trophs

I only eat organics.

I litho... I mean...
I love eating rocks!!

Carbon Source: Heterotrophs vs. Autotrophs

eMicroorganisms are classified into groups by their source of carbon (organic or inorganic).
0 Recall: carbon source: original carbon-based molecule supplying carbon for creating other cell components.
@Autotrophs: use fixation to capture carbon for making their own food & other cell components.

® Heterotrophs: consume & use molecules to supply carbon for creating other cell components.

trophs trophs

= = Fixes carbon dioxide TN Consumes organic
9 ¢ (CO,) to supply carbon vy molecules to supply
A = carbon



CONCEPT: NUTRITIONAL FACTORS OF MICROBIAL GROWTH

PRACTICE: Biologists can divide living organisms into two groups: autotrophs and heterotrophs, which differ in

a) Their method of obtaining energy.
b)
c) Their mode of inheritance.
d)

The characteristics of life.
The way that they generate ATP.

PRACRTICE: Organisms that use organic molecules as their source of carbon are called:
a) Archaea.
b)
c) Heterotrophs.
d)

Chemoautotrophs.
Autotrophs.

PRACTICE: Organisms that use CO; as their source of carbon are called
a) Organotrophs.
b) Heterotrophs.
c) Autotrophs.
)

d) Chemotrophs.

Reviewing the Nutritional Growth Factors of Microbes

Energy Source

Phototroph
Chemotroph

Obtains enery from

Lithotroph
Organotroph

Autotroph

Obtains enery from

compounds.

Supplies ETC with electrons from reduced

molecules.

Supplies ETC with electrons from

molecules.

Heterotroph

Fixes inorganic CO, to its own molecules/food & supply the cell with carbon.

pre-made organic molecules/food to supply the cell with carbon.




CONCEPT: NUTRITIONAL FACTORS OF MICROBIAL GROWTH

Nutritional Diversity Among Microbes

e Scientists typically categorize microbes into groups based on a of the 3 key nutritional factors:

o All combinations are theoretically possible even though some have no known organisms to date.

(AII Living Organisms)

OH
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Chemical ( \ Light
| Source |
hﬂ Energy (——— > Energy
OH
Chemotroph
( Soum)
Organic Compounds Inorganic Compounds Organic Compounds Inorganic Compounds
Chemoorganotroph Chemolithotroph Photoorganotroph Photolithotroph
Organic Carbon €O, Only Organic Carbon €O, Only Organic Carbon CO, Only Organic Carbon €O, Only
(Chemoorgaroheterotroph) - (Chemoorganoautotroph)  (Chemolithoheterotroph) (Chemolithoautotroph) (Phatoorganoheterotroph)) (Photoorganoautotroph) (Phatolithoheterotroph) (Photolithoautotroph)
(No known organisms) ﬁ {? 'i? (No known organisms) (No known organisms) ﬁ

PRACTICE: Chemoheterotrophs:

a) Use sunlight as an energy source.

b) Use pre-made organic chemicals as a carbon source.
c) Obtain their energy from chemical compounds.

d) Use preformed inorganic molecules as a carbon source.
e) BandC.

PRACTICE: Cyanobacteria are a group of photosynthetic bacteria. These bacteria use sunlight as their energy source and
carbon dioxide as their carbon source. Cyanobacteria are

a) Chemoautotrophs. c) Chemoheterotrophs.
b) Photoautotrophs. d) Photoheterotrophs.

PRACTICE: Humans are:
a) Chemolithoautotrophs. c) Chemoorganoheterotrophs.

b) Photooganoautotrophs. d) Chemolithoheterotrophs.
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