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Metabolic Classification of Organisms According to Their Carbon and Energy Requirements

Classification Carbon Source  Energy Source Electron Donars Examples
Photomutolrofhs O, Light H-O, H55, S, other inorganic Green plants, algae, cvanobacteria,
l‘.'[.l['lli.'lt:lt{lll'].‘i phu[l.:-hjt'llll'u*lil.' harteria

Photoheterofyoplis Organic Light Organic compounnds Nonsulfur purple bacteria
compounds

f;.l'r.ﬂmrr.-ne.fu!.lu'f:ﬂ_-. COs Oxadation=reduction Inorganic compounds: Hs, HsS, Nitritving bacteria; hvdrogen, sulfur,

reactions NH4", NOy ™, Fe*™, Mn** and iron bacteria

Chemoheteroiraphs  Organic Oxidation=reduction Organic compounds All animals, most microorganisms,

L'LJlllpumu’h.- reactions (e, g]lltt)h{"l I'lUl:IPI'lIIHIh'!.Ilﬂ'l!.'li'[‘ p]illll tissue such as

roos, phulnﬁx'ut]wlic cells in the dark
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~ Anabolism

Catabolism

Polysaccharides

Lipids
Proteins
Nucleic acids

Monosaccharides CO,

Fatty acids, glycerol  H,0, O,
Amino acids NH,*, NOy
Nucleotides PO, SO,
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Energy-yielding nutrients Cell macromolecules
Carbohydrates Proteins
Fats Polysaccharides

Proteins Lipids
Nucleic acids
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Energy-poor end products DA ¢ Precursor molecules ‘

HoO Amino acids

COy Sugars

NH;, Fatty acids

i Nitrogenous bases ]
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Adenosine triphosphate (ATP) —————/
v H,O
2

Adenosine— P — P + P, +7.3 kecal (31 kd)/mole
Adenosine diphosphate (ADP)

v‘, H,0

Adenosine— P + P, +7.3 kcal (31 kJy)mole P = Phosphate group

gdennsine monophosphate (AMP)

ATP O

Jow Jgo dalgm
(ADP+P—ATP) 4y <

(ATP—ADP+P) & yuao 4

P, = Inorganic phosphate
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ATPJ}A.OC]

energy
% H,0
b ATP hydrolysis
Ka’, a. Biosynthesis
; - i The ATP Cvcle b. Osmotic work
e Catabolism y c. Cell motility/muscle
contraction

ADP + B;
Fuels
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Motor protein Protein moved

(a) Mechanical work: ATP phosphorylates motor proteins

Membrane E &
| tei O
- Prefel Q OO 5 ADP
. . _l'll‘ﬂl T e @ i
, v & 5> aw
/
Solute Solute  transported
(b) Transport work: ATP phosphorylatestransport proteins
b N
. 4 ‘ /
N\ S @ + @ ) O, J

Reactants: Glutamic acid Product (glutamine)
and ammonia made

12 (c) Chemical work: ATP phosphorylates key reactants
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