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Large Biological Molecules Components

Concept 5.2
Carbohydrates serve as fuel and
building material

CH,OH

Monosaccharide monomer

Concept 5.3

4 : Glycerol
Lipids are a diverse group
of hydrophobic molecules I
and are not macromolecules 1 p3fattyacids
I

Steroid backbone
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Examples

Monosaccharides: glucose,
fructose

Disaccharides: lactose, sucrose

Polysaccharides:

+ Cellulose (plants)

« Starch (plants)

+ Glycogen (animals)

« Chitin (animals and fungi)

Triacylglycerols (fats or oils):
glycerol + 3 fatty acids

Phospholipids: phosphate group
+ 2 fatty acids

Steroids: four fused rings with
attached chemical groups

Functions

Fuel; carbon sources that can be
converted to other molecules or
combined into polymers

« Strengthens plant cell walls
« Stores glucose for energy
« Stores glucose for energy

« Strengthens exoskeletons and
fungal cell walls

Important energy source

Lipid bilayers of membranes

s Hydrophobic
tails

Hydrophilic
heads

« Component of cell membranes
(cholesterol)

« Signals that travel through the
body (hormones)



Large Biological Molecules

Concept 5.4

Proteins have many structures,
resulting in a wide range of
functions

Concept 5.5
Nucleic acids store and transmit
hereditary information

Components

Amino acid monomer (20 types)

Nitrogenous base

Phosphate
group

®_CH2 0

Nucleotide monomer
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Examples

+ Enzymes

« Structural proteins
« Storage proteins

+ Transport proteins
+ Hormones

+» Receptor proteins
+ Motor proteins

+ Defensive proteins

DV XINV/ANV/ANY/AN
« Sugar = deoxyribose
« Nitrogenous bases = C, G, A, T
+ Usually double-stranded

RNA: 7N/ o

« Sugar = ribose

« Nitrogenous bases = C, G, A, U
« Usually single-stranded

Functions

« Catalyze chemical reactions

« Provide structural support

+ Store amino acids

« Transport substances

+ Coordinate organismal responses
+ Receive signals from outside cell
« Function in cell movement

« Protect against disease

Stores all hereditary information

Carries protein-coding
instructions from DNA to protein-
synthesizing machinery
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(@) The structure (b) Chitin forms the (c) Chitin is used to make
of the chitin exoskeleton of a strong and flexible
monomer. arthropods. surgical thread.
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ellulose
microfibrils
in a plant
cell wall

Microfibril

Cellulose
molecules

CH,OH : CH,OH

b Glucose
monomer
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~ Sel — sangat mendasar, seluruh organisme terdiri dari sel

uniseluler multiseluler
(bakteri, yeast) (jamur,tumbuhan,hewan)

Tumbuhan; hewan —tubuh kerjasama dari berbagai jenis sel
Sel =*jaringan - organ
Sel =» sebagian besar berukuran 1-100 um

mikroskop

.

cahaya elektron



Sel: Unit Fundamental dari mahluk hidup

* Seluruh organisme tersusun atas sel

» Sel adalah kumpulan bahan yang paling
sederhana yang mampu menyelenggarakan
kehidupan

» Struktur sel sangat berhubungan dengan
fungsinya

* Seluruh sel berhubungan dengan sel yang sudah
ada sebelumnya (sel induk)
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Cell Evolution Time Line

Each become part of Eukaryotic cells

Endosymiotic Theory: allows for new

striuctures to become apparent in
cells

Mitochondria (cell powerhouse) l
Chloroplasts (energy by photosynthesis)

Viroid (RNA)

3.5 Billion Years Ago 1.5 Billion Years Ago

2.5 Billion Years Ago

Frion (proteins)

-Ex. Mad Cow
Disease

" .. Eukaryotes

~ -Kingdorn Protista (Ex.
Frotazoa, Paramecium)

Prokaryotes {(Kingdom Monera)

-Kingdom Fungi (Ex. Yeast,

Archaebacteria Eubacteria Mold, Mushrooms) Viruses

-Methanogens -i_yanobacteria -Kingdom Plantas (Ex. ﬁg'gjltﬁgr SaASHES

-Halophiles (BlLetarcen algag) plants) (>enomes consist of
-Mycoplasma (Atypical -Kingdom Animalia (Ex. DA or RMA, but

-Themac?fj@ﬁh”% Fneumonia) animals) newver haoth .

-E coli -Ex HIY




Cell Size

. 1-100Um
Why is there a limit to cell size?

a. Surface-to-volume ratio

b. Distance from surface to center



distance to
center (r)

surface area

(4nr)

volume
(4/3mrd)

area/volume

1.0

12.6

4.2

3.0

2.0

20.3

33.5

1.5

3.0

11341

1131

1.0



EUKARYA

BACTERIA Animals |
Fungi | -
ung X
[ " prie '~1‘ Ceallular
slime molds
Plants
| Cyanobacteria | ARCHAEA Amoeba
Gram-negative Extreme Ciliates
bacteria halophlles
Chiloroplast Methanogens |
1 Euglenozaa
Plasmodial

Gram-positive Hrpﬂriharmuphihs:

slime molds
bacteria

' Microsporidia

e

Archaezoa
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Cell Type
Cell Wall

Membrane Lipids

First Amino Acid in
Protein Synthesis
Antibiotic

Sensitivity

Methanosarcing

Prokaryotic

Varies in composition;
confains no peptidoglycan

Composed of branched
carbon chains attached to
glycerol by ether linkage

Methionine

Mo

Prokaryotic

Contains peptidoglycan

Composed of straight
carbon chains attached to
glyceral by ester linkage

Formylmethionine

Yes

Eukaryotic

Varies in compaosition;
contains carbohydrates

Composed of straight
carbon chains attached to
glycerol by ester linkage

Methionine

Mo

Table 10.1



STRUKTUR UMUM
SEL BAKTERI

Sel prokariotik

-diameter 0,2-2,0um; panjang 2,0-
8,0um

Epulopiscium fishelsoni (0,6 mm)

- Thiomargarita namibiensis (0,75
mm)

Struktur eksternal ddg sel.:

‘Glycocalyx, flagella, axial filamen,
fimbriae, dan pili

Struktur internal ddg sel:

‘membran sitoplasma, sitoplasma,
nucleoid, dan ribosom




umbuhamn

Cytoskeleton Nucleus
/ Ribosomes
Central ER
Mitochondrion V‘(z vacuole G Olgl apparatus
Nucleus ' . Vesicles
( ' IEMDIUPHSL Mitochondria

Rough endoplasmic
reticulum (ER)

Ribosomes

Hanya pd sel tanman:

* Central Vacuole
* Chloroplasts
pasma  ° dinding sel

membrane

Smooth
endoplasmic
reticulum (ER)

Plasmodesmata

Golgi apparatus



rrsel hewar

Ribosomes f“-“"i“'ﬂ = Rt st
Cytoskeleton ysosome _J~ plant cel's Nucleus
F'a!lﬁ'"l{'“ Ribosomes
\ ER

N Golgi apparatus

La-;# .
Vesicles
Mitochondria

o )

Nucleus

Tidak ada pd may.sel

tanaman: :
* Centriole

* Lysosome
* Flagellum

Mitochondrion

Rough
endoplasmic
reticulum (ER)
Smooth

endoplasmic

Golgi :
reticulum (ER)

apparatus
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Bagaimana melihat struktur sel secara sederhana?

Irisan tipis (potongan) ex: daun — mikroskop  — struktur spt kotak (sel)
potongan membujur ; potongan melintang

a. potongan melintang b. potongan membujur
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Komponen sel pada umumnya:

membran sel: mengelilingi sitoplasma; selektif permiabel

sitoplasma: cairan (90% air); organella

organella (“organ kecil”):
mitokondria=transformasi energi

ribosom=penyusun protein
retikulum endoplasma=membentuk membran;fungsi biosintetik
aparatus golgi= menyelesaikan,menyortir,mengirim produk sel
lisosom=ruangan pencernaan

nukleus (inti sel): materi genetik

membran inti (sel eukariotik=jamur, tumbuhan, hewan)
tidak mempunyai membran inti (sel prokariotik=bakteri)
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W cel Z
membrane

Figure 1.17 Cells from the lining epithelium of the cheek
(> 1500)




Pembelahan sel

cell becomes
specialized
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cell division cell retains
power to
divide
Figure 1.7 Cell division and specialization. Cells which
retain the ability to divide are sometimes called stem cells




Spesialisasi sel

Sel-sel bersilia

Sel rambut akar

cilia

| :
|
| {

nucleus ——+

i
{
|
|

(a) ciliated cells
These form the lining of the nose and windpipe, and the

tiny cytoplasmic ‘hairs’, called cilia, are in a continually
flicking movement keeping up a stream of fluid (mucus)
that carries dust and bacteria away from the lungs.

root hair
(very thin cell wall)

(d) root hair cell
These cells, in their thousands, form the outer
layer of young roots and present a vast
surface for absorbing water and mineral salts.
(See Figures 6.14, 7.6 on pp. 57, 63.)
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vacuole

cytoplasm

sieve plate

DARAH P

nucleus

bacteria

(b) white blood cell
Occurs in the bloodstream and is
specialized for engulfing harmful bacteria.
It is able to change its shape and move
about, even through the walls of blood
vessels into the surrounding tissues.



(c) one kind of muscle cell
_ Forms a sheet of muscle tissue. Blood vessels, nerve fibres and
(b) cells forming a small tube , connective tissues will also be present. Contractions of this kind
e.g. a kidney tubule (see p. 132). Tubules such as this carry of muscle help to move food along the food canal or to close

liquids from one part of an organ to another. down small blood vessels




Bagaimana sel-sel membentuk jaringan

0 T e SRR

[d) cells forming part of a gland

The cells make chemicals which are released into the central
space and carried away by a tubule such as shown in (b).
Hundreds of cell groups like this would form a gland like the
salivary gland.




Sistem pada tubuh manusia

skull brain
; spinal
rib cage cord nerve
humerus
g spinal
remlg column
ulna pelvic
girdle
femur
tibia
(a) skeletal system (b) nervous system (¢) circulatory syster
Figure 1.13 Three examples of systems in the human body




gullet

stomach

(b) an organ - the stomach,
from the digestive system
(cut open to show the
lining and the muscle layer)

small
intestine

large
intestine

(a) a system - the digestive system
of the human organism

(d) cells — some muscle cells
from the muscle tissue

Figure 1.14 An example of how cells, tissues and organs are related

stomach lining

muscle layer

gland

circular
muscle

longitudinal
muscle

(c) tissue—asmal =
of stomach wa!
muscle tissue =
gland tissue
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