Topic 1: Call Divarsity

Theory of natural selection: Organisms produce more offspring than are able to surdive in
thelr envircnment. Those that are better physically equipped survive, grow and regroduce
Call theany:

c  All organisms are made of cells

i Cells are the basic units of life

o Cealls corme from pre-exsting cells that hawve multiplied

o Organisms are made of cells and water + other minarals

= I:#Fﬁ!ﬂ!nt typas of cells, e g. blood cells ired and white), skin cells, muscle
cells

Classas of calls:

o Prokaryotes: Cells that lack a nuclews and other organelles

o Eukarpotes: Calls that contain a nucleus and organelles

Apoptocic: Programimed Call Death
o As many as 10° calls can die in one day in a living organism and are replaced by new
ones

Tissues: complex organizational arrangerments of cells to fulfill specific functions
o Combine to form organs
o Organs combine to form an organ system

Types:

Epithelial = Skin & Lining of hollow ongans

Connective — Soft padding tissue (Made of fibroblasts and adiposa)

Muscle = Cardiac, Smooth and Skaletal Muscle

hlervous = Brain, Spinal cord and nerves

Adipose - Fat

o Qo a

Hurnan Genome Project: 1990-2003, magped the entire DNA of a human
o Around 20000 protein-coding genes in the human body
o Humans are made of roughly 60-65% fluids and 35-40% solids {more fluid in men

Terminclogy:
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Systermns nead balance: E g. acid-basa buffers for O0:/Elactrolytas

This is harder to achieve with the complexity of the human body [Hghtly packed + high
surface area to wolurme ratia)

Developrients hawe bean able to altar hurnan germ lines and ganes to produce offspring that

becomses less susceptible to dissases
o Raized many ethical concerns and controversies
Other developrnents (sl in developrment]:
o Bwoskeletons: Battery-powerad system that attaches to body and allows for remote
controlled movernents, allowing people to walk with a natural gait
= Blonic ears, eyes and artificial hearts: Implants that mimic the functions of these
organs by using electric impulses and transmittears

o 30 printed organs (e.g. kidneys)

Topic 3: Cell Structure

Hurmans start as ane cell (fertilised owum) that multiplies intg an onganizm {of arcund 37
trillion cells)

Cills grow by themselwas and perform their functons on their own (e.g. individual heart and
neuron cells beat/vibrate and are self-sufficient given the reguired energy intake)

All hawve common structural features, but different functions and structures



Cell Breakdown:
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Nucleus: Contrals call functions ; \ Rukms
Muclealus: Site of RMA transcription e
and rilbcsome blogenesis (ribosomes
cause protein syrthasis and OMA
replication)
Rough endoplasmic reticulum: ¥
inwaohved in protein synthesis and e
fiolding = - :::...
Smooth endoplasmie retieulum:
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production R P 648 Wy AR
Golgl apparatus: Sorts proteins from oo
the ER {endoplasric reticulunm) — N
Mitochondria: Makes ATP (anergy)

to poser cells through respiration, contain thelr own DMNA
Lysosormes: Acidic organelles for waste breakdown and disposal
Cytoskeleton: Made of filaments and tubules, used for structure, support and movement

Moverment in Cells:

The plasma membrane (phospholipid bilayer) is the lining of the cell
The mernbrane is a thick shest (non-rigid) with ydrophilic edges and a ydrophobic interior

(intercallular space s wdrophaobic)
o Impermeable to mast molecules and ions (without facilitated diffusion):
= pietal lons

= Large molecules (e.g. proteins and RMA)
= Hydrophilic mabecules like glucosa

o Let water 4+ small uncharged moleculas through [e.g. ooygen, carbon dioxide)

howement of molaculas |s by diffusion (maolecules becoms equally distributed due to their
randorm motion. Facilitated diffusion uses carrier proteins to pass modecules/ions through
the membrane]

o Water also follows diffusion, and flows to where its concentration Is lower, as to
reach an equilibrium concentration [where concentration [in M) is the same on both
sides)

o Osmosls: Movernent of water through a semi-permeable membrane [e.g. skin,
plasma membrane] to a comgartment that has a higher concentration of solute

o Facilitated diffusion: When carrier proteins facilitate the mavement of molaculas
through the cell membrane
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