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What we will cover

0 Water and hydrogen bonding

Elements and carbon

Macromolecules G/Qb

Carbohydrates 5
Lipids 0\3/0
Nucleic acids

Proteins
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LWater

Water and hydrogen bonding

Water is a polar molecule #1f;[4 47
oxygen is more

electronegative i 1455/}, so it is a
dipole &1% (6~ O, 67 H). Neighbours
attract by hydrogen bonds 5.

Many weak bonds give emergent
properties ;FIJl |45 cohesion, high
specific heat, ice floats.

Ice floats — hydrogen bonds hold an open
lattice
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Water and hydrogen bonding

H H)g +
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L Elements

Elements and carbon

Just six elements (CHNOPS) are 98% of
life. Carbon 73 is the backbone — four hydroxyl —OH: polar

bonds build chains, rings, branches.
carboxyl —COOH: acid

[— A

Functional groups E&E[7] give

a predictable personality; iso-

mers [543 5 #J{K share a formula but
differ in shape.

amino —NHsy: base

phosphate: energy
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L Macromolecules

Macromolecules

Four classes — all built and broken the same way:

dehydration H}Eﬂ(’é{ﬁk
_—

monomer monomer dimer + H>O

hydrolysis 7K fi&

Carbohydrates %7k {4 &4, lipids fEJ&, nucleic acids 1%f%, proteins & H[fi —
the same alphabet spells millions of molecules.
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L Macromolecules

Macromolecules

dehydration
synthesis

-OH H- ;

D E——

hydrolysis
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L Carbohydrates & lipids

Carbohydrates and lipids

Lipids /% are nonpolar (not true
Carbohydrates #57k (¥, &4: sugars, polymers). A triglyceride H i =[5 =
(CH20),. Glucose #%j# monomers join glycerol + 3 fatty acids.
by a glycosidic bond #EE .
m starch jE# — plant store
m glycogen #E]5 — animal store
m cellulose #F4i= — rigid fibre

Phospholipids 75 have a hy-
drophilic head + hydrophobic tails
= the bilayer %42 of every
membrane.
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L Carbohydrates & lipids

Carbohydrates and lipids

YV

amylose
(coiled)

VA

amylopectin
(branched)

s

glycogen
(many branches)

cellulose
(straight chains)
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L Nucleic acids

Nucleic acids

DNA [i S #Z#E#%iE% stores information; its
monomer is a nucleotide 1% (sugar +
phosphate + base).

m a sugar-phosphate
backbone ¥ %2, read 5 — 3 w
m a double helix ¥ #ZjE of two
antiparallel 17H] strands

A-T, G-C: each base has one partner, ﬂ

so a strand can template its copy.

Base pairing makes DNA a template for
copies
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L Nucleic acids

Nucleic acids

5 3
C/ G
Al
G| C|
Al
3 5"

A-T, G-C (antiparallel strands)
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L Proteins

Proteins

Proteins Z= {5 do almost everything. The
monomer is an amino acid 5 &7 (20 of
them, each with a variable R group 1J§#%),
joined by a peptide bond .

Shape comes from sequence — so one
wrong base can cripple a protein.
Heat or pH can denature 754 it.

1°:

2°:

3°:

4°:

amino-acid sequence

a-helix, 5-sheet

full 3-D fold

several chains
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L Proteins

Proteins

primary (1°)

order of
amino acids

$35

secondary (2°)

a-helix & [-sheet
(hydrogen bonds)

tertiary (3°)

folded into a
precise 3-D shape

quaternary (4°)

two or more
chains together
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L Recap

Unit 1 — key takeaways

0 Water e Carbon

polar; hydrogen bonds give life's four bonds; functional groups;
emergent properties build/break by water

e Polymers o Structure
carbs, lipids, nucleic acids, pro- DNA A-T/G-C; protein shape

teins from monomers from sequence
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Check yourself

o What kind of bond holds two water
molecules together?

e How many covalent bonds can one carbon
atom form?

9 In DNA, what base pairs with guanine?

o What determines a protein's final shape?

| Answers 1. a hydrogen bond 2. four 3. cytosine (C) 4. its amino-acid sequence
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