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[f we know we are made up off hilliong of cells... the organiem to be uniquely adapted to perform tagks efficiently.
And each cell containg the eame DNA. ..
You can think of different celle each being a different
ingtrument in a band, each have a goecific role which
contributeg to the overall tagk at hand: the concert.
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We have around 37, 000,000, 000, 000"
in our body, with over 200 different

f
% - types of celle
NP
ERYTHROGYTE ( RBC)

SOME meé% |

(7-8ym) |

OF CELLS | i

Carry signale over long distances
Different Type = Different Function

Motor - Carry signal from brain/spinal cord to

mugcle (to contract)

Hemoglobin - Carry oxygen
Biconcave ghape = e{ﬁcienf gensor‘g - Carry gigna[s ’rOUUardQ 'l’he brain
Lacke organelleg - More gpace for oxygen (cengation)
Small & flexible - Pagg tiny capillaries
STRIATED MUSCLE FIBERS

( SKELETAL)
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Lipid Storage

Contraction (movement)

EGG AND SPERM CELLS
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Carry genetic information
a

Defenge againgt infections




51.3

9 9 9
) ) I ,
SC1ENIZE)10f)
S 026leMZzprie
: T we know we are made yp of¥ billons of cells.. And each cell contains the same OWA..Why ab we have different cell types?”
DIEFERENTIATION

Oifferentiation involves the expresgion (turn ON) of gome geneg from the organiem’s genome in the cell, but not other (turn OFF).

CARDIAC MUSCLE CELL
/ ( HEART CELL)

DIF[[R[NTMT[ R{GION 1 R[GION ?
R[D BLOOD CELL ( RBC)

STIM CELL \ s For exarmple, a neuron cell could exprese
;)Q.*W (turn ON) REGION 1 however, NOT REGION 2.
5 0% NEURON CELL A different kind of cell may expregs
00 J J 4 different regions.
\ AN
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Celle that retain their ability to —
divide indefinitely (unlimited period) —_— Daughter Celle
and differentiate. —
Stem Cell 0 ﬂ

Unepecialized

Can differentiat Termmall
r
3 an dirterentiare PLANT STEM CELL dlfferenhafed cell
Divide Repeatedly (gelf-renew) o _
) Meristematic tiseue. Near root & gtem tips.
Large nucleug relative to GH*OPI® Farmer uge their cuttinge to grow new plante.
0w~ ig differentiation controlled? -

[t all etarts in the embryo, where gignal molecules are releaged to control which genes get expressed.

M 0 R P ” OG [ N S (think of them like ingtruction mesgages)

Signal moleculeg that control cell differentiation (in embryo)

o The morphogeng occur in gradients in different regions of
the early embryo.

o The gradient of the gignaling molecule regults in different
geneg being expresged in different parts of the embryo.

o The concentration of the signal moleculeg controle the
regional development of the first celle into head and tail .

gtructures. .

o Ag the embryo develops, other signaling ﬂ
moleculeg become factorg in differentiation. ;TeachMe
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SPERM DEVELOPMENT PROGESS
( MALE GAMETE) When a sperm and eqg fuse to form a zygote, the resulting stem cell ig TOTIPOTENT, meaning it can differentiate into

ANY cell type. However, ag the zygote develops into an embryo and then a fetug, ite celle’ differentiating potential
decreages. Meaning fheg become capable of differentiating into lese and lece cel typeg (PLURIPOTENT, then

23 chromogornes MULTIPOTENT and laetly UNIPOTENT).
Multipotent
"""" Totipotent Pluripotent Unipotent
o f_Mr A Ya A N

1YGOTE :
46 chromogomes EMBRYO -
INFANT
(<8 weeks) HETUS
£6e (>8 weeke)
( FEMALE GAMETE) Stern celle are found both in zygotes and in fully grown adulte ~ they just have different abilities.
23 chromogomes )
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STEM CELL DESCRIPTION
Capable of continued division and the ability to become ANY kind of cell. They only exist in the VERY

TthO*enf EARLY stages (first 5 days) of embryo development. They can form a complete organiem.
. They come from totipotent celle. They exist in EARLY stages of embryo development. They can
t:)[u”pownJr become ALMOST any cell type. They cannot form a complete organiem. .
: Only forme a limited number of cell types. For example, bone marrow etem celle can become any kind
Mu{ﬂpowm of blood cell. But not othere. They occur later in the development process and remain throughout life. .
Unibotent Only formg a single cell type. For example there are certain etem cells that can only become sperm  Peach Me
hipoten cells, nothing elee. They oceur later in the development procese and remain throughout life. 3
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$TEM CELL NICHE
®

[n the BONE, there ic a stem cell niche. These celle take part in
differentiation (into white blood celle WBC and red blood celle RBC),
Niche exigt in the SKIN. Stem celle are found & congtant gelf renewal.
in the bottom rounded area of a hair follicle.

Multipotent: Hair growth, skin and hair folicle
regeneration, and production of oil-producing
(eebaceoug) glands aggociating with hair follicleg.
Other locations in the body may also contain stem celle

ﬂ Rg lace p EMBRYONIC Sfem Cell

Qtern Cell Damaged Celle L More potential BUT ethical seues
(Death of an embryo)

ADULT Stem Cell

ﬂ Lese potential, lack of ethical issues
/ -

Treafmg gome digeases;
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@ SURFACE AREA TO VOLUME RATIO “Ae a cell INCREASES, the aurface
(,O %Adfv do our celle not continue growing indefinitely? area o volume ratio PECREASES.

Qurface Area Volume Ratio

6 1 61
]| 6 31
5 ] 21

* The numbers and ratios are just for reference to understand the concept

/ CO @ do our celle not continue growing indefinitely?

[ncreaging the cell size meang the eurface area to volume ratio
decreages. Moleculeg need a farther digtances to travel - causeg
them to becorne LESS EFFICIENT at releaging wagte producte and
heat out of the cell ag well ag bringing in nutrients for the cell.

\For example; mitotic epindles do not work ag well when the cell is too large.

0le do not KeEP ¥
mcrgag\r\g in qQize
raﬂo ﬁ

Larger organieme do not have
LARGER cells - they have MORE cells!

? FUN FACT!







