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Biochemistry (¥3t@)
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Chemistry of living organisms
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Chemical of living organisms

1NN31 99% WDINIANS LuFITTI 61
Usznauldéisusie hydrogen (H),
oxygen (O), nitrogen (N), carbon
(C), sulfur (S), and phosphorus (P)

The leading families of organic compounds

Hydrocarbon Alcohol Aldehyde
H H
H—(:J—H H—(:D—OH H—(Ié—H
H H
methane methyl alcohol formaldehyde
(CHg) (CHa0H) (HCHO)
Ether Ketone
v H [ v
HGTGT0TGEH  Hogobogn
H H H H H H
diethyl ether acetone
(C2HsOC2Hs) (CH3COCHj3)

Acid Ester
i o
H—C—0OH H_C—O—?_?_H
H H
formic acid ethyl formate
(HCOOH) (C2HsCOOH)
Amine Amide
H H H (0] H
| / |
H=C—N H= C
| N
H H
methyl amine acetamide
(CH3NHy) (CH3CONH_)

© 2012 Encyclopadia Britannica, Inc.

Form bondmg

COVALENT
mlence @ 8+ = partial posifive charge
&~ = partial negative charge

Nonpolar: Bonded Polar: Bonded H and |
H atoms share atoms share electrons
valence elecirons unequally

equally

ONIC METALLIC

©O©O
OO
GGG,

Metal nuclei are held
together by a delocalized
"sea" of electrons

Opposnely chorged ions bond
to each other to form
lattice structures.

w Organic compounds



Macromolecules in living cells

Hydrogen, Oxygen, Nitrogen,
Carbon, Phosphorus, Sulfur

: ‘ l 1.Nucleic acids
I 2.Proteins
i—? wegrbon = 1o 3.Polysaccharides

(e.g. Glucose)

U I I T N o N oy B oy
|:| |:| |:| :‘ | ]
R, R, R, R,

NUCLEIC ACIDS PROTEINS v

B = N-Containing Base
R = Side Chain

POLYSACCHARIDES

HO

l 4 Lipids

CH,4(CH,),,CO0H
(Palmitic Acid)

LIPIDS

ok )
H—C—CHyCH,— CH;— G—CH,

CH, CH,

CH,4

(Cholesterol)



Chemical of living organisms

N Water 70%

70%
Water

30%

Chemicdl Approximate Chemical Composition of a Rapidly Dividing Cell (E. coli)

4 Different Kinds of
Material % Total Wet Wt. Molecules/Cell
Water 70 1
Nucleic acids
DNA 1 1
5% RNA 6
protein® Ribosomal 3
Transfer 40
. Messenger 1000
PrOteln “’1 F, Nucleotides and metabolites 0.8 200
s Proteins 15 2000-3000
RNA 6% ¢ Amino acids and metabolites 0.8 100
¥ 5 3 Polysaccharides 3 200
DNA 1% g 5 (Carbohydrates and metabolites)
& § Lipids and metabolites 2 50

PhOSPhOlipd 2‘% 5’ Inorganic ions 1 20

(Major minerals and trace elements)

Polysacharides 2% othrs 7 =

100

U%
Small mo le cule (] Data from Watson JD: Molecular Biology of the Gene, 2nd ed., Philadelphia, PA: Saunders, 1972.



Cells —» Tissues —» Organs — Bodies

—bodies are made up of cells
—cells do all the work of life




The Jobs of Cells

* Cells have 3 main jobs

— make energy
* need energy for all activities

Our organelles
do all these
jobs/

* need to clean up waste produced
while making energy

. — make proteins

it « proteins do all the work in a cell,
so we need lots of them

— make more cells

* for growth
* to replace damaged or diseased cells




Proteins Carbohydrates

. . glucose, fructose,
amino acids galactose

Nitgog?n Glycogen Glucose-6-Phosphate
00

tissue |
protein

Metabolism

* Lactic Acid Pyruvic Acid

~chm

Electron Transport Chain

://www.elmhurst.edu
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nucleus em.ioplasmlc \
reticulum

protein
< on its way!

RNA = @ vesicle

Golgi
apparatus

Making Proteins



Cells & Cell Organelles
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Eukaryotes Prokaryote
- organelles - no organelles



Organelles

* Organelles do the work of cells

— each structure has a job to do
» keeps the cell alive; keeps you alive

They're like
mini-organs/

Model Animal Cell



cytoplasm
mjelly-like material holding lysosome
organelles in place =*food digestion

mgarbage disposal &

recycling

vacuole & vesicles

nucleus
mprotects DNA
mcontrols cell

=transport inside cells
=storage

centrioles
mcell division

ribosomes

mitochondria =builds proteins

"make ATP energy

from sugar + O,

Golgi apparatus

=finishes, packages
& ships proteins

cell membrane
=cell boundary

=controls movement mhelps finish proteins
of materials in & out "makes membranes
"recognizes signals




Structural Organization of Matter

Organ systems
a. Integumentary system | Oomncaies —

€3 Cellular level

b. Skeletal system s P

c. Muscular system e I s s |
d Nervoussystem SR o
e. Endocrine system ' ...
f. Cardiovascular system %+ -
g. Lymp.ha’ric system vl ;—}
h. Respiratory system L o B e

I. Digestive system

J. Urinary system

k. Reproductive system



Organ systems

Integu- Muscular Skeletal Nervous Endocrine Circulatory
mentary System System System System System
System



Organ systems

Lymphatic Respiratory Digestive Urinary Reproductive
System System System System System



Circulatory system

is a linker

common carotid artery

internal jugular vein
brachiocephalic artery and vein (innominate)
right pulmonary artery and vein

subclavian artery and vein

arch of aorta

superior vena cava

N\

left atrium

right atrium Il o=

7 AANEE \

mitral valve

<
lMI/III\ g ‘\J

tricuspid valve

Y747\
A —

right ventricle

left ventricle

aorta

inferior vena cava

celiac trunk

Ve

hepatic artery and vein

splenic artery

left gastric artery

portal vein

renal artery and vein

right gastric artery
superior mesenteric artery

splenic and inferior mesenteric vein

ovarian or testicular arteries

superior mesenteric vein

inferior mesenteric artery

ascending colon

descending colon

rectum

external iliac artery and vein

© 2008 Encyclopaedia Britannica, Inc.



Circulatory and
Lymphatic systems

Venous
system

‘v Venule

Pericyte+—

u 9]
Capillary _4.%’

Circulatory Lymphatic
SyStem System OELSEVIER, INC, - ELSEVIERIMAGES.COM



Biochemistry and Molecular Biology

Metabolism and chemistry of biomolecules (CHO,
Lipid, Proteins, NA)

Trace elements and vitamin (micro nutrients)
Enzymes and co-enzymes
Genetic information (From DNA to proteins)

Metabolic and Genetic diseases (related with
biochemistry and molecular biology)

Cellular and Molecular level
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Clinical Biochemistry Correlation (CBC)
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Score CBC (15%)

1. dauoniivutiuu + oddsrunoudodnniu (8 mzbbibt)
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®
1. Thalassemia (9. 91n®1¢) atitsil@kku.ac.th

2. G6PD deficiency (o. SEARERLR) schadamas@kku.ac.th
3. Hyperuricemia (2. Ustu1§) porakl@kku.ac.th
4
5

. Phenylketonuria (. QUR) “ubocha@kku.ac.th
. Jaundice (2. Sussuns) watclo@kku.ac.th
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