Chemical Composition of Living Cells
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Objectives: students can understand:

1. Elements: CHONSPCalFe Zn
2. Small molecules: H, CO, CH, NH, H,0O

3. Intermediates: pyruvate, oxaloacetafe, Ol-kefoglutarate, citrafe

4. Building block biomolecules:
monosaccharides: glucose, ribose

amino acids: alanine, aspartic acid
nucleotides: dATP, dGTP, dCTP, dTTP

lipids: fafty acids
5. Macromolecule: carbohydrafe, protein, nucleic acids (DNA, RNA), lipids

6. Supramolecular assembly: hemoglobin, enzyme complex



Level of assembly in humans

FIGURE 3.1 Levels of
assembly in humans.
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(1) More abundant on Earth
(2) Stronger bonding between small atoms

on
Earth
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Periodic Table of the Elements i
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Components of
teeaM
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H,CO, CH, NH, H,0

[Covalent bond]
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Components of
the early atmosphere
form

organic compounds.
Components of the early atmosphere: H, CO, CH, NH, H,0
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Life is composed of Biological compounds.

Biological compounds contain weak bonds, which can be
confinuously broken and re-formed.
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Principal elements [DUSUULAN]
*C,H, O,N,Cq,P




Biological roles of the elements

Structure:  Caq, P
Cofactor: Zn, Se, Mg, Mn

Found in some hormones: |, Fe, Co

Electrolyte: Na*, Cl, K*




Metabolic infermediates

Small molecules in metabolic pathway
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Building blocks & Biomolecules

Building block + building block ---> biomolecules
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Cells
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Golgi apparatus
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Ribosome
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Iﬂidﬁ%”m"uad Plasma membrane

Plasma NMembrane Structure
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Cell is a busy factory.
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SUMMARY

ELEMENTS

Precursors (H, H,0 CO, CH, NH,)
|

Metabolic intermediates (citrafe, pyruvate)
]

Building blocks (amino acids, monosaccharides, fatty

acids, nucleotides)
|

Biomolecules (profein, carbohydrate, lipid, nucleic acids)

u

Supramolecular assembly (plasma membrane, mifochondria,

ribosome, efc)
X

CELLS .



