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Biology: Cells
1. Eukaryotic Cells—Animal Key Vocabulary 5. Bacteria replication

Organelle | Structure Function Eukar}lar_ic A cell that has a membrane- Seructure Function 5 ‘ Srucre Bacteria replicate by binary fission

Cell surface I-Controls passage of cells bound nucleus and : . €D Cont repicatos s DNA

membrane guedguale 7 0 entry of substance chromosomes. The cell alkko Capsid A protein coatwhich encloses i e

'-. ' 2 into the cell ) the nuclele acid in  virus et
3 - 2-Site of cell possesses a variety of ather N
communication via membrane-bound organelles, Attachment | The capsid can have these A, .\§ i
) | receptors such at mitochondria and protein which ared essernualdtn alln':w the |REEES || semarating ONA
o ) . rus to identify and artach to a
Nucleus @ |-Stores DNA -EI'Id-I:Ip|35I'I‘IIC reticulurm. Virus to iaentlly pl J
-, 2-Nuclear pores allow host cell. '\' Yoz
= BRIV mommes Prokaryotic | A cell of an organism NGl .
| to pass through ) . b LN -
Taaan | : |Er cells belonging to the kingdom
itochondria "\ -Larries out aerobic -
J respiration to Pro kaq"me that is . " ; - ‘?"::":::.'m‘ I/
produce ATP characterized by lacking a Lupud‘ O:Iermnst‘!aye;e ofwrus:sthatlf prrjtecrl_: ggnq:thmmrnl \
-— — envelope | when traveling between host cells. Not all viruses have
e dias nucleus and membrane- ‘ . .

Lysosomes I-Contains T)'Seszve envelopes. Typically derived from portions of the host cell O cavontercons  _—
Shaymes tobrea bound organelles. E.g merbranes, but include some viral glycoproteins. ( :
down pathogens, old bacteria =5
organelles, cells &

—_— | food molecules Bacteria A prokaryote containing a
oesemes S ] Pl UGG RIL ORI 6. Eukaryotic Vs Prokaryotic Cells
s % synthesis

o - | ey S flagellum for movernent
Rough |-Provide large - Acellular, non-living particles Feature Eukaryotic cell Prokaryotic cell
endoplasmic oiberomes surface area for Wirus ) & pa Y
reticulum protein synthesis that are smaller than bacteria. Nucleus Present Ahsent
Smooth ‘ ; I-Synthesise, store They contain DNA or RMNA
enqopllasmic oo & andbtr;n;port lipids & but can only multiply inside DNA Linear & packaged into Circular & freely floating in the
reticulum | |. carbohiydrates living host cells. chromosomes in the cytoplasm
Golgi apparatus 3 |-Modifies proteins nucleus
% 2- Sort, package and
S X transport molecules
5 around the cell 3 . PI’O ka ry C Cel |S Cell membrane Present Present
S ‘ Membrane bound Present Absent
. tructura Funetion 5 | tructure
2. Eukaryotic Cells—Plant _ organelles
Fagehmn | Fart ofa bactarbl col - Ribosomes Prasent (80s) Present (70s)
Organelle Structure Function Which which helps the i
organism? . \ amr. .
= bacteria to move. Cell wall Sometimes (cellulose or Present (peptidoglycan)
Chloroplasts = ) |-Site of Plants .
m 7 ¥ photosynthesis & algae Plasmid Senall eireubr Ioeps chitin- Fl!I'ITSJ
B of DNA which ]
— — contain genes that Chloroplast Sometimes Abgent
uole [-Maintains cell Plants b X h
acteria can have. )
byl Flagellum Absent Sometimes
/ temporary energy . e
oot s remere store Pilus Hair-like appendage found on the surface of many Capsule Absant Samatimes
bacteria
Cell wall |-Provides support | Plants
& mechanical Baalgae Plasmid Absent Sometimes
| strength Capsule A polysaccharide layer that lies outside the cell
Fungi envelope
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6. Viral replication ying Cells Key Vocabulary

Viruses replcate by binding to the host cell,
injecting their genetic

material into the cell, using

the hosts machinery o

replicate and burst

out of the host cell

8. Specialised Cells

In complex multicellulzr or ganisms, eukaryotic cells become
specialised for specific functions.

Eg: Red blocd cell- no nucleus for more space to bind oxygen, muscle
cell- more mitochondria for respiration, palisade cell- lots of
chloroplasts for photosynthesis

Specialised cells zre organised into: (See key vocab table)

9. Active Transport

The movement of particles from an area of
low to high concentration, against a
concentration gradient. It uses ATP energy.

Co- QOccurs when transport of one
transport | substance is coupled with
transport of another
substance across a membrane.
Eg: Glucose & sodium co
transport in the ileum

vty S of e

Eptnenal con

D

Glucose molecule = ra- (D

Transmisskon
. Scanning Electron
Microscopes Light Microscope ™~ wycrascope ch‘ﬁ?}z';"w__
: Medium Light Beam | Electron Beam |Electron Beam
2 Dimensions 2D 3D 20
3 | MaxMagnificationl  X1,500 200,000 | X2,000,000
4 | MaxResolution | 200 nm 20 nm 0.1nm
5 Magnification Magnification = image size / actual size
calculation
& Cell fractionation

a) Homogenisation- |= stage of cell fractionation, cells broken up by a

A type of microscope which has a eondenser,

I,a-,:iE::om:,FE objective lens and eyepiece lens and light is passed
through the thin specimen an up through the
objective and eyepieca lenses to the eye.

Electran Beams of electrons are used to visualize structures in

microscope a vacuum. Electrons have a smaller wavelength than
light so electron microscopes have a higher
resolution than light microscopes.

Scanning A type of electron microscope which bounces beams

electron of electrons off the surface of an object to develop a

microscope 3D image of the specimen (no need therefore for

{SEM) thin sections).

Transmission

A type of electron microscope which asses a beam

homogeniser (blender) & organelles released from cell. electron of E!ECT-I‘OHS through a very thin _SECT-iD"I of specimen
b) Filtration- Separates organelles & debris microscope (which often has been stained with heavy metals to
c) Ulracentrifugation- 2 " stage of cell fractionation, fragments in filtered (TEM) show up the fine internal structures).
homogenate are separated in a centrifuge. i i
Graticule A series of lines on a microscope which can be used
L. to calculate the size of objects.
10. Cell Membranes 11. Cell Division Res<olution The minimum distance needed to differentiate
Within multicellular berween 2 adjacent objects/ points that are close
organisms, not all cells h
retain the ability to divide. Logether
uu“ Liddds [18imn ig Theleukaryo:ulc,cell c;lrclle = T T r
m el R il has chree main scages: | Magnification The number of times bigger the image/drawing is
s 4 phase. Mitosis an, )
AL ﬂ LR, cytokinesis (see key compared to the object/real size
wocab)
The stages of mitosis are Cell The process where cells are broken up and the
. below

Funcdon Act as barriers and control what passes into and out of the . .
el md orpreles p— PS— ] fractionation different organelles they contain are separated out.

Structure Funcdon Prophase DMNA condenses & coils, nuclear envelop

breaks down, centricles move to opposite E

Phospholipid Triglyceride in which ane of the three fatty acid molecules is poles of the cell Cell The basic SI'.I'IJCI!JI".IL functional, and bmlaglcal unit of
replaced by a phosphate molecule. Phosphalipids are important Meraphase Spindle fibres attach to centromeres & all known Organisms.
in the structure an functioning of plasma membranes. chromosomes line at the equator A m f simil ils th rfi fi

Bilayer A membrane consisting of two layers of phospholipids. Anaphase Centromeres divide, chromatids move to TISSIJE F o .ECLIDH of stmilar cells at FE orm a EFGCI e

Protein A protein completely spanning the phospholipid bilayer which opposite poles UnCEon.

channel form waterfilled tubes to allow water-soluble ions to diffuse Telophase Chromaosomes uncoil, nuclear envelope o A combination of different tissuet that are
across the membrane. reforms rgan ) . .

- eoordinated to perform a variety of functions.

Carrier Carbohydrate chains attached to a protein (often extrinsic) -

protein which are part of the cell surface membrane. They act as - Prophase O I“Iany organs work 'LCI,EE'EI‘I-E rin an organ system to
recognition sites, help cells to attach to one another and allows o = "Eal" S}‘E'LE[TI
cells to recognise one anather. r {'-d.} LR pEI"f-DI"I‘I'I a FIE.I"'LICIJ|3.I‘ function.

Glycoprotein | Carbokydrate chains atached to & protein olten extrinsic <A— @ Anaphase Oraaniem A group of organ systems working together. Any
which are part of the cell surface membrane. They act as D Telophase Eal'l . . - . . .
recognition sites, help cells to attach to one another and allows M < P individual entity eg: animal, P|3.I'It or 5II‘IE|-E celled life
cells to recognise one anather. > =, farm

Glyeslipid A carbohydrate covalently bonded with a lipid. They act as i . 1% 10-& m
recognition sites, help maintain stability of the membrane and Problems with Cancerous cells have uncontrolled cell Micrometre
help cells attach to one another. cell division division and a modified cell cycle (repeats u

oy o iy e cel ycle rep Nanometre | 1x10-9m

Cholesteral Lipid that is an important component of cell-surface membranes Treatments involve disrupting the cell cycle
because it adds strength. Excess in the blood can lead to {chemotherapy) by stopping DMNA synthesis
atheroma. or by changing the cytoskeleton in mitosis.
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Cell cycle The series of events that take place in a cell that cause it/ Osmosis
divide into two daughter cells.

HIV- Replicates in T-helper cells causing AlDs due to
decreased cell count. The compromised immune
system leads to risk of serious infections. It is a

Interphase Stage of the cell cycle consisting of 2 growth phases (GI18 ; :
and a DMNA synthesis stage (). The cell may exit the cycle retrovirus (group that have reverse transcriptase so
GO. can make DNA from RNA).
Mitasis Stzge of the cell cycle, which is a type of nuclear division a) Effects on animal cells -
resulting in 2 identical; daughter cells been made. Animal cells expand when placed in a solution of higher water potential. As animz| - &_ﬂ
Stzge of the cell cycle when cell splits in 2, forming 2 idemt cells don’t have cell walls, the cell will burst open and become Haemolysed. — e
C}"mh““—“s d g el yclew pes g &1 If water leaves an animal cell by Osmosis, it will shrink and appear ‘wrinkled'. < (-. \ R
aughter cells. It will become Crenated. . ey = — [\ G-
Daughter cell The cells that are produced by cell division. - st B =r (— N
— b Effects on olant cels . - re¥e = "\. D . %
Chromatid One of the two strands of a chromosome that are joined Hypertoic [ Hypatenic 7N | [P =) { Bt it 4
together by a single centromere prior to cell division. w 2 | Antibiotics- A substance used to destroy or inhibit
- p—r e . 4
Centromere | The place where the two copies of DNA after replication "o Catana the growth of bacteria by targeting specific enzymes
joined together. ksn & organelles. They are ineffective against viruses as
Spindle fibres These form the spindle apparatus which are responsible f Psmolped Faccd Tugd the virus uses the host's machine,—y'

pulling the chromatids to separate ends of the cell.

Centrioles Where the spindle fibres develop from in animal cells. 14 Immunlty 16 Components Of the Immune S St

Where the chromosomes ar e themgelves durin . - : "
Equator rang g Pathogen A microorganism that causes disease. Antibodies Proweins produwcesd by Iyrnph_cn::n.es_ in response oo |:_h|=_L
metaphase. presence of the cormresponding antigen. They agglutinare
— - Self The bady's own cells and molecules. pathogens by forming antigen-antib ody complexes, leading
Cancer A group of diseases caused by a growth dusor.der.orr_ells i Foreign {Non-self) Not your own body's cells and molecules, Eg to phagocyrosis and neworalisation of tosdns.
result of damage to the genes that regulate mitosis and th pathogens- viruses, bacteria Ant A . ' - il 2= foreizr b the i
cycle which resules in uncontrolled growth and division o Type of white blood cell respansible for the immune response. e =elle rhat 1S recogn insc as Tonsgn by the § un=
Lymphocyte sysiem and triggers an immune response by mphocyoes.
cedls. They become activated in the presence of antigens. There are
Tumeur A group of abnormal cells which develops and constantly — | wwo types: B lymphocytes and T lymphocytes. Component Function
expands in size Phagocytosis Mechanism by which phagocytes engulf partides to form a vesicle
P I $(ze. or a vacuole. Phagocytes Macrophages Engu lfs & digescs pathogens by fusion
Contain enzymes called lysozymes which they release into the of the phagosome & lysosomes and
Jarh i Lyzosome
Ha!ﬁ‘:-a Mi'nh_r;na Ifl-ﬂnlsllsu_ln_: of a“Ph‘:::ho"P'd hh'la}"er_ FD;“d Tm y phagosome which hydrolyse the bacterium. Meurrophils process of phagocyrosis. Carry out
mem ne an n all cells. & call-5i ce membrane Is the pias T i SO
rnern“I:ra;e that surrounds cell-lls ! plasi Phagosome A vesicle formed as the bacterium is engulfed by the phagocyte. non-speciic mmune re nse-
The lysasome relexse their lysozymes Into the phagosome. T cells T helper cells Sdmulates B cells o divide & secrece
Permeabilicy Ability to pass liquids/gases. Depends on the size, polarity Clonal As the receptor on a helper T cell artaches to the antigen this (Cells “":hiCh Enfihﬂdiﬁ's— Many different grpes of
selection activates the T cell to divide rapidly by mitosis and form a clone TR BTN them with receptors that respond w
of genetically identical cells. These cloned T cells stimulate B the thymus a single antigen.
cells to divide and form a clone of identical B cells all of which and are . .
] produce the antibody that is specific to the foreign antigen. associated Cyrtmtood T kil _a.bncurmal cells and body colts: thoat
Diffusion Eg: ewygen (non-polar), CO, Water Factors effecting rate of il wwiith cell- cells are infecred by pachogens by
(small and pokar) T'ﬁ:""—‘"; hannel & Antigen When an antiger-presenting cell e.g. phagocyte displays foreign medizrad producing a procein called perforin
p;n‘:nos channel & carnier presentztion antigens on their own cell-surface membrane. imniunioy) wehich makes holes in the cell-surface
‘: 2-surface area of cell membrane Monoclonal Antibodies produced by a single clone of cells — orene
I It 1] .
b 3- diftuslon distance i P v T memory cells Rermain in the blood for years &
= 4- concentration gradient antibodies ide | -
= 5- Type of moleculelion diffusing K K . X - provide long term protection
6 Temperature Marural A type of active immunity resulting from an individual becoming - - —

. immunity infected with a disease under normal circumstances. B cells Plasma cells YWhen the B cell is activared o divide
Facilitated (Each type of by mitosis it gives a clone of plasma
diffusion Artificial A type of active immunity resulting from vaccination. Itinvolves B cell cells which produce & secrepe the

immunity inducing an immune response in an ndividual without them produces a specific antibody complementary to
suffering symptoms of the disease. specific the antigen on the pathogen’s surface.
antibo dhat
Herd Arises when a sufficiently large propertion of the population has pr_'ar::s oo B memory cells Remain in the blood for years &
immunicy been vaccinated which makes it difficult for a pathogen to spread ocne specific provide long term protection
within that population. _
e
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e DIVIDE BY MITOSIS / \‘
Antigen|pathogen) displayed on cell surface{body cells or phagocytes) after phagocytosis.
Primary immune response- ¥YWhen a IMMAT URE
pathogen infects the body for the T cells with the specific receptor bind with the antigen & are activated. B CELLS
firse time the initil response is _ . ] ) . . \7
They divide by mitosis (chonal expansion) & differentiate into T helper, eytotoxic and memaory cells.

slever.

Secondary immune response. Yyhen 20. Vaccinations
there is a I™subsequent infection
with the same pathogen, memory

N/
$ 4%

Refer o key vocab for herd immunity, natural & artificial immunity

cells divide rapidly and develop into
|'.||=5I'I1| cells that prc-du:e I Waccination !nf.rm.iu:f.n-n nia the b-crd}' of a v.arccine -m-nu.l ning disease antigens, by STILL IN BONE MARROW, @ “D
antibadies. injection or mouwth, to induce artificial Fmmumity EACH B CELL MATURES ﬂ
2 Waccinge ‘Work by injecting weakened/dead pathogens into the body to stimulate I
an immune response, to form memory cells against the specific antigen, PRODUCTION OF
19 . Humoral Response which destroy the pathogen quickly upon infection ANTIBODY RECEPTORS
This response is best F—tﬁxhﬂﬂs pathogens that k| Ethical issues Side effects, financial costs, right to choose, animal vesting of vaccines "y il s
are [I'E-E in deIh‘ ﬂuids. before use an humans, human trial before scaled uis
|- Free antigen binds to complementary B cell - - - - - @
— . 4 Active Immunity Occurs when specific antibodies produced by own immune systern
receptor, activating B cell (clonal selection) < '
1 Fiﬂ'ICIIgEI'I is enducrmsed & anT.igen presents 5 Passive immaunity When specific antibodies introduced to individual from an outside source H
on P|3§ma membrane P , - B | ANTIBODY RECEPTORS IN
3- T helper cell binds to presented antigen & ity i CELL SURFACE MEMBRANE
stimulates B cell to divide by mitosis (clanal 7 Matural Active Direct contact with pathogen ﬂ ﬂ ﬂ ﬂ
expansion) MATURE B CELLS e P Q PARY j3
. . B Matwral Passive Antibodies throwgh breastrmilk CIRCULATE AND D )-
4- B cell differentiates to plasma & memaory cells CONCENTRATE IN @ @ @ @
5 Artificial Active Vaccination LIVER AND SPLEEN 8 % _( \_ 23 e v
| Anichl Psstve Injecion of anethodies [MATURE B CELLS EACH WITH A DIFFERENT ANTIBODY RECEPTOR|

HUMORAL CELL-MEDIATED 21. Using Monoclonal Antibodies Useful Links
Intact Antigens engulfed and Antigens displayed
antigens displayed by phagocyles by infected cells
V
l\‘ Bl j - I | Arached to drugs to deliver them to specific cell types eg: cytoroxic drug to
) J_‘ ) cancel cell
/< v 2 | Disease diagnosis- testing for presence of specific pathogen antibodies in the
s blood
Plasma
cells '3'?..".'." 2’? gn, 3 | Used in pregnancy tests (refer to ELIZA test key vocab)
: 4 | Ethical considerations: high risk {oreatment may cause death), use of animals
mmm mm& for production may cause harm, human trials




