| . Carbon, Carbon in the Sky — Are you
swi ngi ng | ow or high?
1. Gaps in the leaf epiderms =
“stomata” = CO, in for fixation
(i norgani ¢ becones organi c)
2. Organic Conpounds = one or nore
el enents coval ently bonded to C
a. nostly C H& O (w P(nucleic
acids), N, S(proteins))
b. Can formchains & rings of
vari ous sizes, yielding various
functions & hence shapes & sizes
dependi ng on:
| . Bondi ngs
ii. Side chains
ii1i1. Functional groups
Hydr oxyl -OH
Al dehyde HCO
Ket one C=0
Car boxyl (acid) O=C-H
Am ne - NH
Phosphat e —PQy 2
Met hyl groups —CHs
c. Four S|nple/ba3|c types of C
conpounds (nononers)
I .  Sinple sugars (carbohydrates)
1. Fatty acids
(l1ipids/fats/oils/waxes)
iii. Amno acids (protein/enzynes)
i v. Nucleotides (nucleic acids &
ATP)
d. Five classes of Rx (enzyne
driven)
i . Functional group transfer
(e.g. — phosphoryl ati on)
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ii. Electron transfer (Reduction =
gain of electrons and/or H;
Oxi dation = | oss of electrons
and/ or H)
i11. Rearrangenent
I v. Condensation (dehydration
synt hesi s)
v. (eavage (hydrolysis)
e. Present day conditions only all ow
for synthesis of carbohydrates,
| i pids, proteins & nucleic acids
within cells
Car bohydr at es
a. Usually a ratio of 1C 2H: 10
(carbon water)
b. Mbst abundant
c. Structural conponents
d. Energy storage/transfer
e. 3 classes nono-; di- (oligo-) &
pol ysacchari des (different chem cal
tests for each)
i . Monosacchari de
1. aldehyde or ketone with
nore than two hydroxyl
groups a pol ar nol ecul e
2. Sweet
3. Tendency to formrings
within cells or body fluids
4. Main energy source &
nmononer is 3 ucose (6-0
5. Ohers: Vitamn C &
A ycerol, based on sugar
nonomner s
i1. digosaccharides



1. D saccharide is nost
common (nal tose, |actose,
sucrose)

2. Make excellent protein,
etc. side chains

3. Inmp. cell markers (for
def ense, regul ation and
recogni tion)

i1i1. Polysaccharides

Conpl ex carbohydr at es
Ener gy storage
Structural purposes
| ndi cat ed by i odine
. Starch, cellul ose,
gl ycogen, chitin
Spi ral anyl ose
Si de-chai ns (anyl opecti n)
Different bonding patterns
bet ween nononers - distinct
properties
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Lipids (C,H Oin no apparent ratio)

f.

g.

Non- pol ar (hydrophobi ¢c) non-wat er
sol ubl e; sol uble in nonpol ar
subst ances (nenbranes)

3 fatty acids (long chains/
tails, ends in carboxylic acid,
synt hesi zed with glycerol (3-C
al cohol))

St ored energy, structural
mat eri al and cell products

Saturated (C-C and unsaturated
(C=C, C=0

Triglycerides (3 fatty acids and
a glycerol)



I . Mbst abundant i pid;
| nsul ati on paddi ng, conducti on
i1. Produce tw ce as nuch energy
as conpl ex carbohydrat es
k. Phospholipids (underlain by
gl ycerol and phosphate-nitrate
pol ar head)
i . Hydrophilic head
i1. Hydrophobic tails
|. Sterols (four fused C/fatty acid
rings wwth no tails)
m Chol esterol, vitam n D, steroids,
bile salts
n. \Waxes
o. Cutin (nost of the cuticle of
above ground pl ant)

I11. Proteins CH ON, S
A. Extrenely diverse
B. Enzymatic; structured; transporter;
nutrient; regul atory; immunol ogi cal
C. Mononer: amno acids (20 different
kinds) all have the form

H H 0O H HO H o
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LEVELS OF PROTEI N STRUCTURE

A, 1° Structure: linear arrangenents of
AA, prescribed by DNA (gene-splitting)

B. 2° Structure: via H-bonds & R-group
I nteractions of 1° structure

1. «o-helix + p-pleated sheets and
hydr ophobi ¢/ hydrophi lic
I nteractions arrange the 1°
structure 3 dinensionally

C. 3° R-group interactions along with
hydr ophobi ¢ and hydrophilic
I nteractions create fol ded pol ypeptide
(gl obi n)

D. 4° - 2 or nore polypeptides joined to
formstructurally functional protein
(henogl obi n) gl obular or fibrous

E. Proteins are generally pH and
Tenperature specific. They can al so be
denat ured (changes their 3% structure)
= non-functional proteinaceous nass.

V. Nucleic Acids (C, H ON,P)

A. Hereditary info; controls cellular

nmet abol i sm ( DNA- >RNA- >Pr ot ei n)

B. Nucl eoti de nononers
| . sides/backbone = 5C sugar &
phosphate group @5’
Ii. ‘rungs’ = nitrogen bases
(A T(YU),C Gw conplenentary base
pai ring; the sequence determ nes the
gene)

C. DNA -
I . double helix; located in the
nucl eus or nucl eoi d region;
hereditary info., nakes RNA



Ii. Sugar = deoxyri bose
i1i. bases

Puri nes — Adeni ne(A), Guani ne(Q;
Pyrimdines — Thym ne(T),

Cyt osi ne( Q)

D. RNA
I . generally single stranded; | ocated
I n nucl eus and cytopl asm produces
proteins; can act enzymatically
1. Sugar = Ribose
lii. bases — Wacil (U replaces T
(hence A bonds to U in RNA)
Iv. the basic conponent of ATP
(Energy currency of the cell)



