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(a) O-linked (b) N-linked
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(a) Versican NH (b) Serglycin {e) Rat cartilage proteoglycan
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Glycerol Glycerol
O O 0O 0 - "

. H2
Cis || Cis || Cis | W Trans _
% and/or Cis I
Cis | Cis | pressure
Liquid cis-fat :
Solid trans-fat

Nutrition Facts

FF}J& _l_.m#IJ?E ll%i’:: §“ ',u‘ rEElJ F%f @ _f.t ,;/ E:c qﬁ%r@ - 3 Size 1 0z. (28g/Abdut 11 chips)
g Pe:'hon:alnera
Tl o8 140 Calories from Fal7

Calori

" Dl Value*

Total Fat 7 %
al 1

2 —
W
Sodium 200mg
Total Carbohydrate 179
5

H H
cis-Oleic acid Dietary Fiber 19
Sugars 29
Protein 29

Vitamin A 0% . vVitamin C 0%
H Calcium 4% . Iron 0%
Vitamin E 4% . Niacin 2%

HOZC /\/\/\/>=</\/\/\/ Vitamin Bg 4% . Phosphows 6%
* Porcent Dally Values are based on a 2,000 calorie
diet. Your daily values may be higher or lower
depending on your calorie needs.
659
300mg

trans-Oleic acid

«  Carbohydrale 4  *

T i oA ha ae low a8 DOSSIDI.
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H,C — CH— CH,

|
HO OH OH

Glycerol
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H,C — CH— CH,

/| \
e ¢ °©
0=C €=0 ¢=0
TrThk
Tristearin
(a simple triacylglycerol)

/o Y
s
0O=—0C C=—0 C=0
Miyristic Palmitoleic

Stearic

A mixed triacylglycerol



Fatty acids (% of total)
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CeandC,; C.andC,; C,toC,,
saturated unsaturated saturated

Oliveoil, Butter, Beeffat,
liquid softsolid hard solid

Natural fats at 25 °C
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1CH,0H

E BV HY A [R]SES H—2C—OH O
e TR [l :
3CH; —O _T —0"
o-
L-Glycerol 3-phosphate
(sn-glycerol 3-phosphate)

Glycerophospholipid Saturated fatty acid

(general structure) c") qF' 5k (e.g., palmitic acid)

_C\/\/\/\/\/\/\/\

0 2y A

H 2‘“‘°"‘|!\/\/\/\/=\/\/\/\/
o]

I Unsaturated fatty acid

3CH—0+4-P—0— X SRS
(e.g., oleic acid)

TCH,—O-

o Head-group
substituent
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Name of Net charge
glycerophospholipid Name of X Formula of X (at pH 7)
Phosphatidic acid — —H -1
+
Phosphatidylethanolamine Ethanolamine =~ — CH;—CH>—NH3 0
+ Wik =
Phosphatidylcholine Choline — CH2—CH>—N(CH3)3 VJI—JE%—%FI 0
+
Phosphatidylserine Serine —CH> —('IZ H—NH3 -1
Co0™
Phosphatidylglycerol Glycerol F— CHZ—?H —CH>—OH -1
Phosphatidylinositol myo-Inositol 4,5- -4
4,5-bisphosphate bisphosphate
Cardiolipin Phosphatidyl-  — ‘|3 H2 -2
glycerol CHOH O
I
CH;—O0—P—0—CH >
= o

[
CH—O—C—R!

I
CH,—0—C—R?
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Name of sphingolipid

Name of X Formula of X

Ceramide *EE;‘;@%

Sphingomyelin

Neutral glycolipids
Glucosylcerebroside

Lactosylceramide
(a globoside)

Ganglioside GM2

— —H

I +
Phosphocholine — IID—O—CHz—CHz—N(CH3)3

e
CH,OH
o
Gl Al
ucose OH H
H
OH
H OH

Di-, tri-, or —<GIc>—<GaI>
tetrasaccharide

Complex

oligosaccharide -<Glc>—<Ga|

o RS T




OH

% il

H3C

0
Testosterone
1H20H
%
Steroid HO Hat
nucleus HaC
» L P iR
BRI
Cortisol
B
CH,OH H>0H
H CC=OOH H CC=OOH
HO 3 o o 3 o
H3C H3C
(o] 0
Prednisolone Prednisone

LTI i G R ) 2

Vel PRy i P

OH
s H3C
CET
.
HO o
Estradiol
CH,OH
H |
0\é c=0
HO
H3C

Aldosterone

PO A i

_ﬁl EES

Progesterone

Deoxycholic acid

o ST

Cholic acid
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Oleoyl alcohol Stearic acid

/

|
CH3(CH3z)14—C—0—CH>—(CH3)28 —CH3

J J
Palmitic acid 1-Triacontanol
&S IR 7Y
USRI IRy 5]

-triacontanoylpalmitate



Head-to-tail Tail-to-tail

- linkage linkage
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;E-_l 5 }:?;(, Geraniol
MONOTERPENES SESQUITERPENES DITERPENES
O )
| 5,
Limonene Citronellal Menthol Bisabolene ) . \: _
it :
Gibberellic acid
HO
CHO
Camphene a-Pinene Eudesmol S e N
—_— [ & Sr
BITS R A AEE HA
TRITERPENES l: All-frans-retinal
TETRATERPENES
- S
) [ =R
P R i T g N N N ==
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Squalene Lanosterol Lycopene

¥ - I
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CH,O CH, 3 CHO
| ‘ CH,4 e R R ™™
I
CH30 {cmm = ccng} H
O 10
Coenzyme Q (Ubiquinone, UQ) Q 10 All-transretinal

1)

- CH,
z f
HO

CH,
O
Vitamin E (a-tocopherol)
Vitamin K,
(phylloquinone)
O
7 =
8
O

— HPBEITS = SRR AP

(menaquinone)
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8 5 'C—OH
VT Arachidonic acid
AR 5 N N oy .
- 1 o ——
0 i TR s T - o .
C—O" C—0
2 NSAIDs ®/ 7NN
4 0 CH =N =
12 Z FHs sz . ] — 3 ]E[~ J‘%i
OH OH o C—o- Leukotriene A,
Prostaglandin E4 0712 F s
(PGEq) . OH KRS
ik Thromboxanie A, IS

e

John Vane, Sune Bergstrom, and Bengt Samuelsson
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$E' [ E,-T‘El’:‘,:jjﬁ: Cell adhesion (577, 1.9%)

Miscellaneous (1318, 4.3%) Chaperone (159, 0.5%)
Viral protein (100, 0.3%) Cytoskeletal structural protein (876, 2.8%)
Extracellular matrix (437, 1.4%)
Immunoglobulin (264, 0.9%)
" lon channel (406, 1.3%)
Motor (376, 1.2%)

Transfer/carrier protein (203, 0.7%%)

Transcription facctor (1850, 6.0%)

Structural protein of muscle (296, 1.0%)
Protoncogene (901, 2.9%)
Nucleic acid enzyme (2308, 7.5%) ~_— Select calcium-binding protein (34, 0.1%)
Intracellular transporter (350, 1.1%)
Transporter (333, 1.7%)
Signaling molecule (376, 1.2%)

Receptor (1543, 5.0%)

B[~ (~209)
FA (14%0)

g (5%6)

I":_l;_—_uéf:&

i (590)

W7

H f (5%6)

F A (>40%)

Kinase (868, 2.8%)

vonon psuer g

Select regulatory
maolecule (988, 3.2%)

Transferase (610, 2.0%%)

Synthase and synthetase
(313,1.0%)

Oxidoreductase (656, 2.1%)
Lyase (117, 0.4%)

Ligase (56, 0.2%)

Isomerase (163, 0.5%)

Hydrolase (1227, 4.0%) Molecular function unknown (12809, 41.7%)
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A nucleophile such as OH ™ can abstract the H of the 2'-OH,
generating 2'-07 which attacks the 87 P of the phosphodiester bridge:
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4§ PP (DNA)

1. 1868#& Miescher® 4~ 37 DNA
2. £ $|1950+# 4~ 1 f# I DNAG L 25 H
3.DNALS T2 B % 5 % b 2 el g
Rfrmed ¥ £7- 27 8
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Molar Ratios Leading to the Formulation of Chargaff's Rules

Adenine Thymine Adenine Guanine Purines

to to to to to
Source Guanine Cytosine Thymine Cytosine Pyrimidines
Ox 1.29 1.43 1.04 1.00 1.1
Human 1.56 1.75 1.00 1.00 1.0
Hen 1.45 1.29 1.06 0.91 0.99
Salmon 1.43 1.43 1.02 1.02 1.02
Wheat 1.22 1.18 1.00 0.97 0.99
Yeast 1.67 1.92 1.03 1.20 1.0
Haemophilus influenzae 1.74 1.54 1.07 0.91 1.0
E. coli K-12 1.05 0.95 1.09 0.99 1.0
Avian tubercle bacillus 0.4 0.4 1.09 1.08 1.1
Serratia marcescens 0.7 0.7 0.95 0.86 0.9
Bacillus schatz 0.7 0.6 1.12 0.89 1.0

Source: After Chargaff, E., 1951. Structure and function of nucleic acids as cell constituents. Federation Proceedings 10:654—659.
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Watson=Crick

James Watson Francis Crick
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Pt e (RNA)
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2. RNAi & 3 mRNA » rRNAZtRNAZ= 4
MRNAA + 5 % 4#id » IRNAZIRNALS 3 p RIF 7 F
AR i 2 e 3

3. %3 MRNASFHET FAU-~G- Cr filk#A > 2 d
EDNAS @2 4 3 39 Fehé d
* - MRNAZ 3+ 3% - A i3y e @ Rg o Fp
e P MRNAA 3 cfdsgh 5 > & A 3 E TLHMRNAS 3
& 5 FE



Number of Percentage
Sedimentation Nucleotide of Total Cell
Type Coefficient Molecular Weight Residues RNA

mRNA 6-25 25,000-1,000,000 75-3,000 ~2
tRNA ~4 23,000-30,000 73-94 16
rRNA 5 35,000 120
16 550,000 1,542 82
23 1,100,000 2,904
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