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TABLE 10-2

Trans fatty acid content

In a typical As % of
serving(g)  total fatty acids

French fries 4.7-6.1 28-36
Breaded fish burger 5.6 28
Breaded chicken

nuggets 5.0 25
Pizza 1.1 9
Corn tortilla chips 1.6 22
Doughnut 2.7 25
Muffin 0.7 14
Chocolate bar 0.2 2

Source: Adapted from Table 1 in Mozaffarian, D., Katan, M.B., Ascherio,
P.H., Stampfer, M.J., & Willet, W.C. (2006) Trans fatty acids and cardiovas-
cular disease. N. Engl. J. Med. 354, 1604-1605.

Note: All data for foods prepared with partially hydrogenated vegetable
oil in the United States in 2002.

ition Fa
Sﬂvggts"se 1 oz, (28g/Abdut 11 chips)

Servings Per Containet 3

Amount Per Sorving - 70
Calories from Fat

Calories 140 TS

e 1%

miFatrg VL%

gaTaTeeal 10
Sod 20

. vitamin C 0%

Calcium 4% . Iron 0%
Vitamin E 4% . Niacin 2;/:
Vitamin Bg 4% ] Phosphoru::

* Percent Values are based on a 2,000 calone
diu.‘n’on.ll)ra::ﬂy values may be higher or lower
depending on your calotie needs:

Calorles: 2,000 2,500
Total Fat Less than §§ 309
han 259
Sat Fat I[:: [ 209

300mg
2,400mg 2,400mgQ
3759

Vitamin A 0%
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Flp
Je ook
Miyristic Palmitoleic
Stearic
Tristearin

(a simple triacylglycerol) A mixed triacylglycerol



Fatty acids (% of total)

C,gandC,; C.andC,;, C,t0C,,
saturated unsaturated saturated

O .

Olive oil, Butter, Beeffat,
liquid softsolid hard solid

Natural fats at 25 °C
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T S R PV B RS (BT EL R EY90%,
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SRR AP, R T AR T,
37O I, 31O R
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CH,0H

H —2C —OH a
3CH, —0—P—0

o-
L-Glycerol 3-phosphate
(sn-glycerol 3-phosphate)

Glycerophospholipid Saturated fatty acid
(general structure)

T

0 qﬁq-g& (e.g., palmitic acid)

TcH,—o0-

3CHy,—O-

2CH—o0—

|
N YA VA VA VAV VAVAN
o 7Bl 1 e AR
i Ry = AR
AV Vi Ve VARV YV vd

I Unsaturated fatty acid

-P—0— X
(e.g., oleic acid)

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

L s
Phosphatidylcholine Choline — CH2—CH2—N(CH3)3 gﬂ@ﬂlﬂ 0

+
Phosphatidylserine Serine —CH 2—(i? H—NH3 -1
coo™
Phosphatidylglycerol Glycerol = CH2—(I:H —CH2—OH -1
Phosphatidylinositol myo-Inositol 4,5- -4
4,5-bisphosphate bisphosphate
Cardiolipin Phosphatidyl- C] H2 -2
glycerol CHOH O
I
CH2—0—P—0—CH >

o

8 0
CH—0—C—R!

| I,
CH;—O0—C—R
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OH H OH OH H OH
o HO. o
C—C—CH, o t—G— Ol
H | [ 7 s B / | |
¢~ H *NH, ( CC H NH
|(|: R — COOH |(l |
S5 Fatty acid . C=0| ..
H T | TRTSR
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Sphingosine Ceramide



Name of sphingolipid

Name of X Formula of X

Ceramide ?ﬁ\?lﬁﬂi

Sphingomyelin

Neutral glycolipids
Glucosylcerebroside

Lactosylceramide
(a globoside)

Ganglioside GM2

— —H

| +
Phosphocholine — !I’—O— CH,—CH,—N(CH3)3

o

CH,OH

o)
Gl v
ucose OH H
H
OH

H OH
tetrasaccharide
Complex

oligosaccharide Gle Ga|>_€amp‘>
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Testosterone
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2
(IZH20H inoH
=0 C=0
o MH3C A OH o. H3C A\ OH
H3C H3C
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Prednisolone Prednisone
R TR P GRS 3

YRGBT P

CH,
l
OH C=0
s H3C
P
"o 5 %
Estradiol Progesterone
CH,0H
H |
O\é c=0
HO
H3C

Aldosterone

PP I

Deoxycholic acid

3 SR

COOH
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HO O
Cholic acid
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Oleoyl alcohol Stearic acid

/

|
CH3(CH3)14—C—0—CH,;—(CH3)28—CH3

Palmitic acid 1-Triacontanol

RGN RIS 7)
-triacontanoylpalmitate



Head-to-tail
H CH,, linkage

Tail-to-tail
linkage
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H,C i \(:H3

E-_I 5= ’:‘F, . Ceraniol

MONOTERPENES SESQUITERPENES DITERPENES

_ 1
4 A
y CHO
| OH |

Limonene Citronellal Menthol Bisabolene

JAH N
[ @ COOH

e . j oo

Gibberellic acid
FO

CHO
Camphene a-Pinene Eudesmol Bl e i

Iry = IR AP e RA
TRITERPENES & 2 %m[ I:I:P *

All-trans-retinal
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. N S T Y L =
HO
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Lanosterol Lycopene
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S0 CHy CHO
| | CH, S
|
CH;0 {CHQGH = CCH,TH
O 0
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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 L.d
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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Number of rcent.
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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7. 3778 RenE # RNALS F £ 3 5442 £ 55
4-SNRNAs (small nuclear RNAs) % ¢ & % %z i1
RNA7T &
4-SiRNAs (small interfering RNAs)+ 7 3 =_
MRNA7 2] = R 24 » 3 = A4 F]# ®(gene

silencing)
4rMIRNAs (micro RNAs)+ + 34+ fr;mRNAév’ﬂii%J.%zf
TR P A

4-SNORNAs (small nucleolar RNAs)+ %2 tRNA
BrrRNA:i 5 i3 &5 (5%



%"fﬁ

1. XML i §5 P 270 IR L hE 5 e p ‘,ﬁ;? 24
y jmﬁiﬂ‘kDNAA\ A5 TR

A1 e -'\g],\)» bR e T B

- HE rwmriep AR LETH
Y W @1y TR




pBR322

B S | S R DB R322I BT



|° I

Foreign DNA

&\ L ONAS B A

' —



