=CELL BIOLOGY =

Eukaryotes have o muich mmore com pPEX cell £ hucture
than praokaryotes '

Eukaryoctic cell - Animal cel)

R cell sonoge NUCleus g enadesed TN A Mmembrane .

Prokaryctic cell - Bacterial

A cell that \acks argonelles oy othey internal membrane
b‘dund structures

| Surface areq o volume vaXxio 1s ‘mPO“tG“t n ’“‘es |

; ;\\m‘lt:o.tior\ af cell size.

Speciolized tissues can develop by cell déﬂer—é‘nﬂgh‘dg_“
SN Mul d cellular orygamsmes. !

Differentiation

LS a process wnere a ceil changec< $rom one cell type to
anotnen- It envolves the ex prescion of come genes and

not others in a cell genome.

THE CELL THEORY

‘This states that cells are the fundamental building
blocks of atl living organisMs. The smavtect organicme

Are unicellular organisMs - they consiskt a6 one cell -

Lavger Organisms are mulit cellular erganiimsg - ’H\eg
Are composed o) Mmaony cells.
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Discrepancies
The except{ons Lound to & generql trend - Scientnsts

have to judge whether +the di¢crepancies are c:ommcﬁ"'--.
L enough to Mmakre predictions o unretiable
1< Ahen diccarded .

G Se R o
to be uselful The theovy

ROBERT HOOKE
54he firct person 1o use the wevd cell Poy structures 1n
l‘\\dr\g Ofg&n\SrﬂS-
- 1 B6G after examining covK and other parts of the plant,
he diScovered cetls.

=PLANT AND ANIMAL CELL DRAWINGS
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ACTUAL Si12€

School MicrYoscope - 3levels of magnificaton:
= NEIE g se e )
o X 100 ( medium powey)

e XUOO( high power)

., dvam“\ﬂg-

magntfication = size of image

Actual si2e of specimen

L . i . o
The Units oy the S2o 013 e ADnCoe  andl acma\seec—ﬁ
the specimen are the Same .- Both couyld be in MM
Cmillimeters) gr (ALM) micrometers.

MilliMmeters can be converted to mMicremekrers bg rﬁu\t\‘wy‘mg
by ane ‘thousand (1000) '

Micrometers con be converted to millimekers by dviding
by one thousand (10006)-

Scale bars

Theg.] are genam\l\j pukt on m‘\uogrophs oy dvyawing< Thege
P, g-t:ho& wne

are just Straignt LLAES, wnin the i@
Scale bar represents.:

Example: tength of animage is 3omm. \t represents

a Styuckure Yot has an actual size of 3 n - Determine
1 e magnification-

A0mm =~ 30% so-Bm

3am= 3 X110 ¢m

f“&gm‘-ﬁcclticn < 30XI073
R lle 5




| LIMITATIONS ON CELL S12Emm

Surfoce area to volume ratic s Impartant in the
limitation of cell giZ& and in retgtion to hea =

The rote of the reactions “l:QKmq “)\CLQQ N thecell VS 1§
fiito the volume ok the cell:

SubstancesS used \n the recctions MuUst be abscrybed by
e cell and waste products must be remove d So that

dne process af metabolism continues.
Pyacess _ |

B Substances move into and ouk of cur cells trough' the
- piasmd membrane at the sutfdce of tne cell:

The rate at which Sub stances cross +his membrane‘
depends an 1ts surfoce area - | , - | k

'f +he ratio of swiface area 1o volumme 1S sMall,
* the cubstances won't enter the cell as qQUuickly as

They are required and waste products wul accumuia te
because they are pvoduced move rapidly than -they can

be excreted s
o P e cells may over heat because the metabolism
produces heat faster than vt 1S lost over the cell’s

surface.

' L
RATE OF RE ACTIONS o VOLL ME gl Lt

g =

Votume agnd SUurfaee areq of - o. Cube.




\» PARAMECIUM

Nucleus
o The nucteus of the cell can divide to produce ~the

eXtra nuclei that are l\ee_ded tyhen Sae cell vepnndilee s,

ofeen tne reproduction S agexdal with parent cel)
dwviding 4o form 2 daughter cells.

Food vacuoles
° Food vacuotes contain the smaller orgonisms that the,

Paramecium has consumed: They are 37@%&\\3
elligies eeic an A the nUuthents are absoybed hto e
cYoplasm where Hhey pYovide eher93 qnd'mate-ﬁo\g'
heeded {Lor growth: ' :

: Cell mémbryane

-t con trolS tphat ¢hem{QaL enters and leaves: lt allows
el einiien o Oxg‘geﬂ Pov reSpirgtion. €Xcreton happens
Simply by waste producks difgusing out through the
membrone:

: Controctile vacud les -

« Contrackile voeales at the eachend of the celt it up
with waoter and *ren expel Lt through the plasm a
mem brane o} tne cell,to kKeep the cell’s waker conkent

itNin tolerable (iMits.

Mmetabolic reactions -

- These reachon$S take p\(lce in the c.qtop\clsm ,Neluding whe
reactions -that release enNergy by mSP‘nmt\‘ on-Enzymes in
the cytoplasm are 4ne catalysts that cause thege
eackens o happen. h

cilid —
. Beating of the cilig moves the paramedium thyough wa tex
and this <an be controlled by ‘the ectl Sa Hhidie e mmavey

N @ parguer directhion in response 1o changesin the
eV ironment’

=,



Bl Testing +he cell theorq

=] examples worth CO’DS\deﬂ’(\g

I* Stviated muscle
o we use this Hssue to change the position A AUy o e

obunding blockS of this BSSu€ are muscle Libreg.
« SUrrounded bxj a membyane
> fovmed by division of pre-existing cells.

*own genetic matenad ond energy reléqse Sysitm

2-Fungi

» consist of RQWQUJ. «uqredd-\ihe structures caliedB

APPCARANCE OF WYPHARE

e White \N colour s hove acetl membrane and a cellwgll.
* flfpy appearaince

° 1IN some type of fungl the ayphae art divided into smat

c@ll \ike c€ctions by erass walls calted 56
Take’ fungi there are NG septa.
IS an aninterupted tube like S™uctyre witn

many nuaetl Spread around ik

SEPTATE FUNGI ASEPTATE FUNG]

HYPHAE




3-Algae
- feed themselves by photolyndhesis

Sesins aaich genes Ingide ﬁ;LClei'

"‘Simp\ef in their spructure and O'ngisaﬁoﬁ Hhon plant s.
> consist of one microscopic cell.

- oceans cohtin a’tdt’of ‘unicetiulay iqlgae \n oceans

© oy e basis af Mmost ppanne %Do-d ehainks.

c Some algge grow to a Mmuchlavger svZe and ave called

grtant algae: example: Aceta bulav a-
- \
| it can gvow o a \en9+h

|
[61‘3 as much as {Qomm.|
] has one nucleus onty f

UNICELLULAR QRGAN ISM G e

GEa A SN s

consisting of only oﬂe celilif e antc i ailic CL\H
functions o l\(ie In that celi-

Because the unicellular mgq_nismsha\/“@— omy'cme ceil
thet carvies out all Funat\‘or\& oﬁ- Be, Yt 1S vmove complex
N s sbucture £han the celis in mulbceellular aTganisMs.

Sevenfunctions of life carried cut by them:

s Nuthiton -cbtaining foed to provicle enNergy and MAXRNAlS
needed Fox gvowth.

1. Metabolism -chemicq| reactians inside the cell ;including
cetl respivation to relea se energy:

2. Gyowth -an rreversable increase in s12e.
L. Response - the ability to reqct ko changesin the enNwviyenment
5. eExcretion - getking vid of the waske producks of metakohism-

c. Homeostasis ~ keeping conditions inside  +he organicm
wrdnin tolerable (iMitS-
- Repvoduction - praducing off sp= NQ erther Sexually or asexually-




MULTICELLULAR
ORGANISMS

They have Propeytes wwhich emerge £romM the interacton
o‘f_ theiy cellular companents.

A¥ganisms consisting of a single Mmass o) cells , fused
et o e ce i e

EXRMPLE: Caenor habditis elegans (worm)

> they have no coMmeon name

“TNve in decomposing Gl adm = mateeh

° feeds on the badena thak cause decompasition -

*has a mouth, phanynx sinteshine and apus .

> hermaphrcdite 5 male and female reproduchve evgans
“1/3vrd cells are neUrans oy nervve cells:

° NeUrons ave \ocated atthe frant end of Hhe aorm .
T The brain co-ovdinate s vesponses tp the wierm’S

enNvirvanment byt doe3 not contial howindVWvdu ol cells
develop-

Co-operative gYoups

without any celis inthe group acking as a leader.
Emerqgent properties

INndividiol celds can Srganize Hnemselves and interace
With eacn gther to form a Living eyganism with
distinctive overaty piopertes - “The charoetensHee o
He whnole arganism, ncatuding +ne {get thak it is

Alive are catled emergent properbes.

am&‘j S J\}Wl*m e intevaction 6 “4ne COMpenenk parts
S§ o complex Shucture.




CELL D\FFERENTIATION -

Spectouised 4issues can develop by cell difterentiation
TN MUt cerlular organishns:

DwWision ¢f \abour

Different celts pertovm didterent functions. This is called

di\/‘\s‘l'd%‘tﬁa' labaour.

Example:

RBCs = Cdnial R

Yod ceil in reting — abserb ight and Transmit impulses 4p
braun.

TISSveE-

G-f‘FOULP a) cells specialize tn +the same way to perform Yhe

Same funchon - They are called a hHssue.

sCells ' g bssue can cavy out their role move e%‘ucn-ﬂg
As+hey are gpecsolized:

" They can develop +he ideal struckure | Wikh -the N2y mes
NEeded to carry out ail ¢f the chemical yeactdons
Associgted Wwith dhe Funckson
Differenciabion
The dewvelopment o cells in different ways to carryout
specific functonsis called difHerentigiion.

GBNE @XPRESSION € ceu sirrerenmaron

D\H—ere_ﬂt‘-aﬁoﬂ Tnuolves e exXpresstan o} SOME geneg
anc met avhens inle s aeills genome.

e A\ d‘l?(iefen‘t cell types haove dne same sek o)y genes -

" The genes are present but they Mighk not be uced by
the organ: |

SEelsid ginot Mave genes wrkh the inshuctons tngt Be )
Need, ey have genes needed to specialize in every way.

e



B wnhen a gene is being used in g cell, we gay that the

gene is being expressed.

B - +ne gene is swiktched on and “the indormarion In W is ued

S rptenn

Fenaake a pro tein oY o g’e_ne_ ‘)wroduct

> development o} acell - Susikching on ?avtiomm genes ana
eXpressing them but Not @ eyt

7 cell differenciation happens because a different
Sequence of genes is expressed 1n diffevent cell types.

" control g gene expression is erucial for developmen k-
Example: genes In humans that carry the informaton
for making veceptors 4for odorants-
e e Al s eliatan i exprecsed n cellg \N he skin
1Nside tne nose called glbactory veceptor.cells-
Cacnot thece cells just expressane g the gene whian

Makes ohe type of receptur detect one+ype ¢ smell -

TRIS iS5 how we can diHerenciate petween vamous kinds o
sl =

The Capacity o} stem cells todivide and A\l Lerentiate
along different pothways 1§ Necessaryin embr yenic

development

ht the early Staqget of embryanic development; the cells ave
cApable oﬁ di\ridiﬂg f‘ﬂou"uj tmes © pyoduce large amounts
o] thesye.

They are exiremely vVercatile and can differenciate alg ng
dilevent Pothuays Mo any cell typegd found in the
antmad
The name stem ceils was Q\VEN {D e zygo+e and ine
cells of an early em bryo meaning dndt all ¥he adult
tfsgueg come From them. :



Two key properties ot stemn cents: - - 2o o

° Stem cells can divide multiple imes o produce copiou s

quanttes o] new cells: ey are ugeul o1 tne growtn o
Tissue s or replocemen £ cells that have been damaged.

* Sem cetls are not fully differenciated - They can

T

N difleren t ways to produce different cell types- ) .

!\‘;"‘} !gﬁ* B ; v » .y § o o

can be used to produce large quantitie ¢ oj chitatccl
muscle fibres or meat,for human consumption. The
beef burgers \n the future may be produaced brom stem
CeNs without the need to rear or Slaughter cattle.

——

'HERAPEUTIC USES oF STEM ceu.s:
€mbryonic stem cells are potentially usefur: They
can produce regenerated tissue.

2 Go nvbelllselel etiitieq nYpeliatiabete s imhevel ol ba it )/la
cell fype has been losk of ic malfunctioning.

*Can be used to gvcw whale OYgans ey replacement such

nS heartsor krdneys.:

Pevelopment of s4em cells:
‘N early stages, they are the mogt versatle-

- during embryonic development, +Hhey commit Hnemselvec
to @ pattern o) differenciation:

* Thig iNvo\ves a genies o poltts at wnich acell decidec
whedtner to develop aleng one pathway o¥ another:
Eventually eachcell becomes commited o ene cell +9Pe i
= Abter this, acelt may be able todivide , but all o these
cetis will diMerencigte in Yhe came wayand will ng
longer be stem cells- |

* Some cells sl remain gs stem cells are may be precent
in Ponemarvow, skin and liyer. They give the power cf
regeneration and yepaun’




-~ - ' -~ < i\ nNi| o A gy
USE OF STEM c&ellS |IN DISEASES

Stargardt’s diseagse
(Stargardts macul ar dystgpny)

1t s a genetic dicease that adevelops in childrven Cages-
G to12).

° &t happens due to a recescive mutation ¢ a gene ABCA Y.

* L causes al membrane DPrystein Used for active

Transport in retina cells to malluneton . The' photorecephv
Cells in the retina Sledien ard ke ' ' |

el odpiesdimic Mt (hamie dane wmBally WwWith mouse cells where
the visiom ol the mcuge imMpyoved-

« The delfls’gek bitdched kBiehe relbina and remain there .

LeukKemia CCancey)

ANl Cancers Start When mutatons occuy in genes that

control cell diviston. Specific mutations Must occur i n
the se gene ST one acll -

> ledkemia ynvolves the producthon

ol abn'hmallg large
r\umbersq white blood ceus. ; :

*White blood cells are Procly ted in the bone Marroww and thev
released into the blood - i '

nthe bone marrow
that are pyoducing these excessive WRCg mus-t be
desioyed.

T0 cure LleuNemia, the capncer cellg

d LThis can be dane by in'jecting chemicals that Kill theseo
| CellS “The procedure 1S known ag chemotnerapy.

Stem cell ¢ thak can P”{Qdu'ce blood cells mMust be PiEsef .
but they Qre Killed dkmng Che motherapy

e patient Should have atleast come aAMount

g WRes
eft in theiv body to stay heaithy.




AND THE ETHICS OF USING
THEM

S ouvces
¢ EMNbTYos can be deliberately created by fercilviing egg cellg

with Sperm and allowing e zygote 1o develop for a
few daysuntil it has pewween U to 16 ceNs- These cells
arTe embryagnic Stem cells.

® Bigod can be extracted ®rom the wmbilical cord o o newo -
barn baby and stem celis are obtgined from it -The cells
can be frozen and stored Qov later uce N the baby's life.

* TeY Ccan be abtained SO comme | oa aiiim=sive o SitkeBid s
Lane moarrow: -

Properties and ethics of} same stem cells:

I Embryanic Strem cells:

> Unlimited growth Potental

¢ can differenciate into any type tn the body
¢ More NSk o) becommg tumaur cells thad with adutt stem cell s

including *evatomas that contain different tissue types:
* less chance oj genetic damage due 4o the accumylafiond

mutations than with adult stem cells.
» \ke\g to be genetically diffevent fram an adult patient

vec:ei‘wmq the Hsgye.
* Remavad of cells $rgm the embrya Kills it , anless enly one o
twoe cells are taken .

®



2. Cord blood Stem cells

° easily sbtained and stored

‘commercial coltection and stovage Services already
avalab\e:

*fully comPpdtible with the Bissues e ol e lallilhe Segiale @hratUi
brom the baby,s0 no rejection problems:-

* limited capacy to differenciate into diflerent cetl
SEUpe S - et el atly develop Wtp blgod cells.

° mited quant ty feom one baby’s chovd.

* The ambilical cord is disScarded whether or Not stem cell$
are taken from ik

3 Adult s+em cells

+ D\fficuit to obtain as there ave vevy fe o and are buned
dee.p Wl BSqes.

=]

(eSS growth potential than emlTyonic stem cells.

° les< chance of malignant tumcurs developing than Erenmn
&r‘ﬂb'fyO'ﬁiC_ Stem calls

e Limited capaci‘hg to differenciate 1nto diFFG;r‘e_n@(:QU types-

» Fully compatible with the aduits tigsues ,ig na
Yejection prghlem.

iy * Removal does not kill the adult drom whichthe celis are
a tAken.



