Diflerendiadion and Nganioalion

earnin 3 oo{;comes

undustand how a cells scucture is relajed fo ils Eunction

dedvee o cells fuaction {om its shouctore

undustand the role and impar{ance of stem cells in diffecendiation

i um)crs'lanJ how the ""llow':‘j J‘f«-‘a|-'=fd cells are “"‘P’l"‘) to the'r {’ unul,-‘af\.:

a) Neeve cell €) speem  cell 1) root heir cell
b) Red blood cell £) ovom 3 xylem e
Q) Indestina[ epifhelial cell 9 ciliated 1l K) PH"M cell
0) Skeletal musele cel hY leaf palisade cell

ur\dcrs’mnc) b\ow +h-'n3_s are arJomist fcam a{om -> organism

Un()g(r}an{) kaw mvl}ice'l'lu?af GUW\‘SMS have cmerdut Prafcr{-,ie.s with exam?les

%gz :Ll,erms

* Stem CC'u * |eaf Pal"Sodc cell
* differeatiation * root hoir cell
* gene * xylem cll
* sren‘qlizrc) Ct'n . Pl\locm cell
. Square cobe law * anatomy
* Nerve cell * {issve
* Red blood cell + orgon
Infestina | epithelial eIl * organ system
* Skeletal musele cell * organism
* spem  cell * emergent property

ovum * physiology



Dd a]l anmal cellS
look live +his ?

0 a?Z lan'[',' C'CHS'
look like +his ?

¥4
'Zsﬂ\j n_ot.

Jusk, Jike socm‘)', et celle have iffeet ol and functions
cells will heve C)"(Jg‘fﬂ"t ac)ép"‘ﬂi?C‘MS ¢ Steucduces thet gllow Hhem o cofty out dheir cales

\)meamnj e woy a ct?? Ioo/cs an{) is .s'}we}urec)

E?C“mj)les-' is difectly )iaked to its fwetion
/# a cc'lZ has [ [o't ole a Par-licuh{‘ ul‘}qu-}rac;lwe. it can I'(\Cll'cel'l'e i’(‘S '('LAC{JD(L K moce info
later
any (ER Ry MITOCNONGrich
! favolved in fnddt:lr'f'n V_Y::{H (;l ‘::s ‘: lot of energ membrane  hos ﬂb O‘E ‘!QMJ
o) ootein for use outside T — b
the cell &> 1‘ Socfuce Acen: yalume
ex: moscle ccl] S cell has a 14 of .
nand st of 7]
o)
&k’ D e small nbesline eclls
==}

ex: szaeloy el thel makes and
leleoses hoimones

v l}ieelfolev o(ganism3 can haot > 200 di Perent Lypes of cells bot Hu] slocted as one!

O-0-B-B—-3-(0 @ ;g Q%

so how can all +hese 9:€ereat cells come fiom one?

Stem cells : cclls thal can gFow ¢ reglicate themselues indeCinelly « con' differentiate into o specialized cell

when a ce]l develops 5pfaa| Cealures o 4/

Mp them curty wt & spmf"c fuaction 28 SKia ctlls
&
gx{“nhl ,07:(

ins}coclions Lo make 2 | .

any Pniems ¢ bvild z'zaw . Siem cells neeve cells
f any s+ruc+ure @ *\\é}
@9 {L{ hair cells

JO'\CS jme.s Fhal are needed Va middle '“y(( @@ o toed cls
~—> are  turaed on' or cxfmssed
sim (&) 2 morde alis

nuclevs condains

Slem cell genes Jhat are not ctlls e aonnc)s
needed are ‘turmed off' X eal !y
emb(yOo
/ the more speciakied,

O — O _> o —) / 5 *l,x e more genes ae Jur ned of €

& specific genes Qgpm'seol



'W’\j do mulfice(lvlar celk Sfeddh'zc.? ef-ﬁ'c;eny .,

\> iLis moe efficieat Lo many oiffercat cells fo do few jobs really well than for eveey cell 4o do cvey job ok,

exX: a Schoal, Aospiéal » ofchestro — ,peo,:le sr«:ialc'zc in their career £ields 4o do a;,m.'l’.'c role rea”) wedl anp werk Jﬂel}ur

Spec?a'fzeJ Ctn: alk 'H\a'l: Caﬂ] ol a sfceif-‘c -Punr.b'on

P each cdll dype, ask yowself:  Jlow is the stuclue adapled, lo-its funclion ?

Nerve cell

e ) | f c,,,((), electeieal S-'JMIIS
euro
nevron long corry "Und' fastec auer linq distences

jnsulated > sianal is not lost and fravels fasier

ﬁ%,r\' branchec) able -}o recieve -"ram M¢n7 sSources & *rAnsni{; 4o my

Red Blood cells 'gmc.fim: carry oxygen Mrac‘:jk blood vessels
{}/\') structure: alot of haemoglobiny prolein that binds O,

biconcave shaped 1SA:vel allows more Op o bind

side vitw no nuvclevs B more room for kumalobm ond o,

[micwvmi
]villi 'g"\c'tio": absorb broken-down nulcients fon smal) infestine inta blood

structure: a ot of Llds Cuilli)

TSA' V0l allows 'Pos-‘er' -l-ransfort
{olos have more {5105 (microvill?)

small (nfeshine efi-}he'ial cells

-chf,ioni contract and reox in order Jo move bones

structure: very long » allows cont caction o occor over long distances

mam, mi-‘-oo\\dnc)rio\) alot of ene(qy Produt«) for «u\-\rac{,lons
many nucle: oa odtside b mere efficient for luj cells ¢ out of the way
bugles of 'ri\'fespvuy sl-ronj (lke cables)

'gmc{:ibni CArry gﬁ\?-lic material o ovum (egg) and -(’us&
S‘]TUG‘I’UR.: nucltvs has J;_ 3¢n¢+ic matesial » P(u'xr amovat whea i} fuses
SPCfm Ctu ‘Flﬂaellvmb allows it fo move Yoward egq cell

}ip has enzymes b break down ovler [ayer of egq, allows fusion
very small b allows meay Jo be produced easily

'pond’,ioni fose with | spem cell and Jhen divide

strvcture:  quelevs has 1 qenelic material (apes amovat whea i} fuses

larsc. %Plasm > Pfovhks a \ot of nutrients ¢ enzymes foc qrouth
pretective ovter coot b makes it Oifficolt fur molfiple sperm do fuse

ovum (eqgcell)



Spedialied (Cells

c,'olic\
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_£4Lpnlisac)& cell

R 00{', h a'
ceTl

Phloem cells

# tA note about swface area CSA) fo Volume

5700\(2 - Cube Law: Volume jncreases foaster than SA

K) cells can take advm-lmae of this in orger Jo

Moximize +ran$Pa/'L in ¢

[ ans NU

} 6A:vol
Slow -I-rmspo(t

4 SA:vol
fost i’fomsfm't

ratio :

move FO(lidGS above c]ls (Mvws, dost, ova)

many haic- like cilia
on sucface of cell

move in waveS o rosk maderial
abeve fhem (like crowo sofﬁ'qj)

% nole, fhese are ﬁ wili of 'p[&at'na

'gmcfibni absorb svnliaht for rko‘oS;nH\esis

structure: alst of chloroplasts b foll of chlorophyll (abser light)
sike of rko}osyn{kesis
Ionj shage b can be layered, movimizing absorplian

fakes in water and winerals

ﬁnction:

5']'(00'}0[6: [oo\j thin Pm\)cdion) 25A:vel allws fasker l'nasport

alot ¢f mifochondria p Encrw needed for -Im\sport

‘*rav\spor{: weder -Ikrothwt Plun%S

Stacks of dead cells |on5 continvous L ube
s*unj“\!ﬁta by l-‘anm kufs dube s-l'rcnj and wahr-fn"P
ho Cyhrlﬂm easicr for waler o pass *‘\rovsh
gops bedween fubes b allows water do pass hor:un&d_ly

'g)nc‘tiOni

strucivre:

-I'ranspo:{ fhrooghoot plants
cells connected with > (y+or|ajm of ctlls connected
rcr(’orq-led end in acder o Pgow'df easy ‘}fmsro(t

Companion) cells nwb

with o lol of mitochondria > f rovide En«ay for *\mns’wr't

§

lGﬂs‘H\ 2 10
area y 2* 100 10
vollme ¢ 2° 1000 10°



/—\nmj(,ow\j-‘ the sludy of how ofganisms afe stevedored and orjanized

Bio’gjy Con be Sfvdied b/ Cxamin.‘rﬁ how .H\;?j's are orJew'zec) in o hiorardy

Hydrog en
.)”J

carbon

o
[ . ’ ni-}raJm /
oxygen. @ [}

ex: ribogome

atoms _;_ o-° ] macromolecvle
;\. s .;Q ex: Prof,cin \J orsancﬂc,
M molecvle (oltrastevctore)
el oamino acid
( ijaﬂ:
o c)idfs{"lve syslem { a jroop of simi lar
Lissves working {chH\cr
to rtf'rom a specific °\3“°P 0"’ simlar
0130!\ sy;-l-ay;: fonction () cells all workin

o group of or3m$
work:ns I;oaeihe(‘

4o Pcl?orm one of mofe

{'mchons

/ ex: Sfomach

a living System (r

:l\ut)t up oft %. IOA«E)MOW / Wf?mt‘lecukdﬁﬂd
o) B yW{fecent parts .
¥ human, M@Md%ofm?mmleade '
- Pao’fls ¢ ZOcktfcMn

life is defined ia terms of intecactions, rcla#ansh:fs, aad colleclive properties of maay Systems and their parts

‘togt'chr $o rcrfo rm

o speci fic -ponc{,l' on

orso\nESm:

emﬁcn{, P“‘I’“b: o Pro}m«l:) which. a collection or syslem has, bot which individval membes do ast  have

aka.  “Jhe whole is sreqlur than the som of ils qu{'.s "

12 heart is made vp of heart cells. The heart can pomp blood bob indivioval heart cells cannot

human emotions (jo) mb«)a nemories are focmed and sdored in A individoal neoron can form these

SaLf, (/V«Cl) has +the Pfof“lz)v of ‘saltiness’ and edible bot Na and Cl are dundetovs and not .Sa\{',) !

> ot every l\«'sl\er Jevel of complexn"c) , New c.\cramt Pm’mhes appear

]-€. f].‘gsues have Pfopel'\;TfS ﬂ\a{’. cells do not, agd\ns hove Pro’xrl-,u'es that tiscves do not ... efe.
P’_\ySio?ody: 4 he s(w?y of -{:mdzions angd mechanisms in a lM“j bod_y

< /\na{orvy /00/C$ al how something is s-}wc{ou& b))
Pkysiolij Jooks al how thest sFuclwes work



Answec fhe l'o"owif\\ﬂ 7u¢s£ions:

@ Look at the imoges of c€ll's below. Based on their clroctre, deduce what fheir role may be

(Bonus: Stade where the cel) is fovnd 1 on Organism and ils name.)

@ Stem clls are  undilPerenticted cells , i.c. they ace ungpecialized.
d) Why ace these cells common Jucing development but moch moce rare in adolts ?
b) How can these cells be used in medical freatments? Give on example.
@ Do all speeilized cells wilh a nueltvs have fhe same gens T Explain .
(@) Choose {wo specialized cells not found in fhis lesson .
Foc cach, exploin how theic shuctoce is adapled o dhtir funclion

@ For abom 4o ofganism, research an ¢xamrl¢ for cach





