Small Molecules vs Vo
Large Molecules

Chapter 9.3: Biomacromolecules
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EXTRACTION FILTRATION
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Grind living tissue / Trichloroacetic Acid _ OO
(e.g., vegetable or liver). (C13CCOOH) Filtrate ®©

Retentate
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Acid-Soluble Pool Acid-Insoluble Fraction

3 Technical Name: Filtrate I BY Technical Name: Retentate

* Molecular Weight: < 1,000 Da * Molecular Weight: > 10,000 Da

 Cellular Origin: Represents the  Cellular Origin: Represents
cytoplasmic composition. cytoplasm + organelles.

Key Takeaway: Together, these two fractions represent the entire
chemical composition of living tissues.
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18 to ~800 Da
\_ /

-~ These are the fundamental building blocks—small enough
to pass freely through the cheesecloth filter.




Biomacromolecules A
(The Insoluble Fraction)

eeyemwgd > 10,000 Da
With one notable exception, molecules in the ,

insoluble fraction are polymers—massive

structures built by linking together thousands
of smaller monomeric building blocks.




The ‘Big Three’ Polymeric s A
Macromolecules »

Proteins Nucleic Acids Polysaccharides

LAA]-]AA]- INT]-[NT]- | SUG -
[AA]-[AA] INT]-[NT] - SUG]

Polypeptides formed by DNA and RNA; complex Long threads of
linear chains of amino acids chains of nucleotides monosaccharide sugars
linked by peptide bonds. containing a heterocyclic (e.g., cellulose, starch,

base, a sugar, and a glycogen).

phosphate.




The Lipid Paradox L
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DO NOT CONFUSE: Lipids are NOT strictly macromolecules.
Their molecular weight does not exceed 800 Da.

Intact Cell Grinding / Vesicle
Membrane Disruption Formation
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Because membrane fragments clump into large, insoluble vesicles, they
cannot pass through the cheesecloth—trapping them in the
macromolecular retentate despite their individual small size.



The Total Cellular Mass A
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The Anchor

Despite the complexity of biomacromolecules,
simple Water remains the most abundant
chemical in living organisms.
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