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At Contoso, we empower organizations to foster
collaborative thinking to further drive workplace
innovation. By closing the loop and leveraging agile
frameworks, we help business grow organically and

foster a consumer first mindset.
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* 1928 (Cell) 4191nA171 Cella Tun1wazfiy Yl
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wIRUlaLaznauduasnadusla

brain cells

liver cells

muscle cells

blood cells

intestinal cells
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Pancreas
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wns (nanometer) lulaswns (micrometer) wazdiaatuns (millimeter)



Electron microscope
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n. lUsan3leRAwas (procaryotic cell) [uiwaanhifibaiuiianfgaany

lAslalgunIaasnugnIsy aun wuailise dmsiedideaunuintu waslulanangun

1. gan3laRaLad (eukaryotic cell) Wulwadnfifiaviuindeaiariu
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Cell wall
Plasma membrane

Bacterial Flagellum
Nucleoid (circular DNA)

membrane

endoplasmic
reticulum

nucleus

ribosome

woome - Eukaryotic Cell (Animal)
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lUdsa15lan Prokaryote

1. lifideviudouseuaswugnssu

N

dvuraanan Wurigudnansussuna 0.1-10 luasau

<

. ANULYaaNLTe AAMUKRUIUSEZUN 15-100 U LULUAS K3aUINNIT

S\

wWavilwas Aninivangatnsfan1svuds Wy vivihivudeansitunaaniyad

=

5. Jlslulwuindivuinanfa 70S (A191 S 41310 Svedberg unit of sedimentation
coefficient, YUIYAIAIULSIVIINITANALNDU)

6. fiuvlaniaaan (flagella) T lunsndaud



#A13Lan (Eukaryote)

1. fiszuuiariunieluiwas (internal membrane) sinlitAalusasuniuaanig 9

24 7 =

2. UARLHIEDNUAITWNUTNITN A DNA

9q

v 1

3. {lalnanaaa loun lalasnya (microtubules) laulasWanuud (microfilaments) wag
WanuuAlsduns (intermediate filaments)

4. AvanlylylnTe (exocytosis) waztaulalylnigs (endocytosis)

5.40n1sudaaauuuluIngd (mitosis) wazlulada (meionsis) lagdlulnin wauwi1s1ng

(mitotic apparatus) Tag1%sunIsILULLEaa
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Fukaryote Prokaryote
Membrane- Mitochondrion

enclosed nucleus Nucleoid Capsule
NucIequ fw Ribosomes (some prokaryotes)
7
| 0
Flagellum
Cell Wall

Cell Membrane
(in some eukaryotes)

< < ' a4 & o a adaa
aaaaa ¢NBUVBILTAA WUIgNLanNgnvsdsliddn 14



°74 1
I~ | = [~ | Q/

NUITUNADUNU
1. fidevuivad
2. 3 DNA 1Jusnswugnssy
3. fTUsfiu Gaulesh) AruauUfiBeviavae
4. RNA fenenandndaain DNA
5. duasrenlusauilsTulou

6. 19 ATP [WULREINEIIULUDIAY
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nugtgaa (Cell Wall)

* agsauuanvauwaanuluy uuaiiy Wela amssuazinutuga

¥
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* N157insIuiwadvesdelTIawianlinayadiy asigaulngtneadiuldly

dsazateniinnuudugandiivagnisiin wanalulads (plasmolysis)
% ¢ v 1 M ye 1 LY '
* gnnwaadensgusnsedlanuansindinidaeas

* druwanlalisusraddsundadlunansinlailiniavasg



Plant Cell Wall Middle
Structure Lamella
Pectin — "’};’23”
' Wall
Cross-Linking
Glycan Plasma

Cellulose
Microfibrils

N
bbbbbbb
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dUURVUDINYILYaa

waafan (plasticity) Hunisasuulasesniagadluvaziinsdsunlas
SUINVTDVUIAYBULAR

2ananan (elasticity) LﬁuﬂﬂsLﬂﬁauLLanmaqL%aéﬁmmsaﬂé’uﬁuéamwLaaﬂ,éf
AUKTIUI (tensile strength) WuruaunsavesRtiwadinusenIsnszyin

PIUSIAN 9 Laa L TunISNNANULDLSIIANUNY



L?iaﬁ:mtenaé (Cell Membrane)
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* U9ATIBNAINUATSIULEIRBERY Fea1aazsanediulusaulusUvaslnalalusAunsasiunuatn

TuguvadlnalaaUaild

* UBNINUUTINULIFINAN 9 waziaulwidnualgvila
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CELL MEMBRANE

Carbohydrate

. ”“M

N

Globular Protein

Glycolipid
\ Glycoprotein
& |

(J
N\
..

)

\ Cholesterol
Alpha-Helix

Channel Protein Protein

Peripheral Protein
Integral Protein
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Usznaunlglushunazalaludan
nallushunazdvnazsruduasusenaurdedaunseninaluluseu (lipoprotein)

A95NlATET 1B LERVNARNIglaNLUTY (Unit membrane)
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1. Uizqﬁﬁfmawﬁaé (surface charge)

Avautonuiwassziiusyylnihegme naasdlalagdinseualiiiuluve wnaindiwas

agine dvnwaadeuiluditiuin wansinivesradiiussglniiduay
2. aun19Ang i (electrical potential)

AnuadngviinanlessunazlisaunnszatseglulnslvmaiBukaznieuanivad b
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Lanutgaa (Cell Membrane)

|

D.

AIUANARY VDL DVULYAA

c;ddc; a\ = Y A /= v 1

* \aruwadvesdildInnnyinsrivinimileunuagusenisvia Ae vimtnninelfunis

Judrwalsudea (differential) 50 willwadiolla WULUU (semipermemable

membrane)

® FIITAIUANNIITUNIUVBIENTAN 9 WWgdwad vinliuSunaesasie o aeluwadiags
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Inslmwand@y (Protoplasm)

AUURAVDIINS INWNANYY

1. foadunluwdu (organization) nanafe sasunuaduazlaseadnedy o Tulnsluwadu 2z
nsudanrthiduinuaziinisuszauanuiuednedisaifsusazidussuy

. AN13LA3YLAULA

. Junuaaay

. fauaunsalunismauduasdad

. @usadsuaalmnnuannuwInaaula

. d@nunsatraaulnala Nisendn lulaads (cyclosis)

~N O 00 A W DN

. AN15NAIMUIUTUNAAINAINEINIT LUNITHILATIZIALD L AEDABENSHS & NlASUIIN
ANINUINADY
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Protoplasm and Cytoplasm

Cytoplasm

+
Nucleus

Protoplasm

Protoplasm Cytoplasm

It includes Cytoplasm + It is a jelly like substance between nucleus
Nucleus of the Cell and cell membrane
Protoplasm include the Cytoplasm doesn’t include the nucleus
Nucleus
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lglnwana@y (Cytoplasm)

lelnwandy Aa druvadlnslnwan@uieguanilandeaiavan uunla 2 sile

1. 19nIMnandu (ectoplasm)

1
= = 1Y a\

Dudrulglnnardunegauueniiniuibenuwas Wudwwnuidla lufleesuniuaavsoaynia

Y

v 1
aaa % o

{19 9 (dAdesNn) TuddiTiatuiusin wu gnaun tullasdsuwdandubamagifa
(pellicle) Fallpununuaziniled wasddansgussedla

2. 1ulana@u (endoplasm)

Dudhulalnmadunegauly aglioasuniuadiazaynianig o eguinune Luusnuan

Y

AANTINEALANN 9 VBITaE
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29s5untuaa (ORGANELLE)

aasunuaannuluwadivalsvia uunle 2 Ussinan lauwn
N. 92FHNLUARTNNLUNLUTUVDY
lown nealawennisida wulanaraliesiady taleluy lulasuas va
-1 o‘d' 1 1 v
V. 23hNUARN RN UTUBVY

Laun sluley lulasdlanuud lulasyya wazwunslea
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Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

o CYTOSKELETON: supports organelies @ Smooth endoplasmic — _e NUCLEUS: command center of cell
e i ion: H
and coll shape and playsa fole in ¢en motion reticulum: system of — Nucleolus: site where ribosomes are produced
internal membranes that

Microtubule: wbe of protein molecules
present in cytoplasm, centrioles, cilia, and flagella

Intermediate filament: intertwined
protein fibers that provide support and strength 6

Actin filament: wwisied protein fibers
that are responsible for cell movement

aids in the manufacture of — Nuclear envelope: double membrane between the
carbohydrates and lipids nucleus and the cytoplasm

Nuclear pore: opening embedded with proteins that

Rough endoplasmic regulates passage into and out of the nucleus

reticulum: intermal
membranes studded with
ribosomes that carry out
protein synthesis

Ribosomes: small complexes of RNA and protein
that are the sites of protein synthesis

7§ Peroxisome:

vesicle that contains enzymes
that carry out particular reactions
such as detoxifying potentially
harmful molecules

@ Centriole: complex assembly of
microtubules that occurs in pairs

e Cytoplasm: semifiuid
matrix that contains the
nucleus and other organelles

o Mitochondrion:
organelle in which
energy is extracted
from food during
oxidative metabolism

Secretory vesicle:
vesicle fusing with the
plasma membrane,

releasing materials to v y 1 ' ~ i ‘ 1 B Plasma membrane
™\ Iy { ' 1/: ’ y '\ - G b . 5
be secreted from the cell @ | \Q/(/’./Z,J(._/ = lipid bilayer in which
: / proteins are embedded
€ Lysosome: S| e y ' ., — Lipid bilayer

vesicle that breaks
down macromolecules
and digests worn out

. cell components

Membrane protein

L) Golgi complex:
collects, packages,

and distributes molecules
manufactured in the cell

£ &

'3 ¢ il a } o Saa
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LULlANAHTALTAARY

(Endoplasmic Reticulum : ER)

=

fssuumnusuiouvu 50-70 lulasuns Usznaumelusiuuazalaniinisdaseediiu
g UALILLUTU LA INUE 0L YaE

flassasradussvuioninmswenyssaruiuiigad meluvielivoamaitogaieisanitlasn
lawa@u (hyaloplasm) wse@dinesusadiusy (cisternal space)

druvaamanfegneuanisenIlulaladaauy (cytosolic space)

pulanaraliasfgauidugiuinelavalowuy dnunsmdugabuy o B3en31 Fanosdl
(cistenae) w3atlunszine (vesicles) wiailuvia (tubules) luwadusazviinaranulans

AL UU
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LPULANAHTALTAARY

(Endoplasmic Reticulum : ER)

a\ U (o] U

wulanataliasfnaudwundy 2 sanuanvazdugIuine fal

Y

[-%4 =

. ulanaraliasinanviinuuse (rough endoplasmic reticulum : RER %58
granular endoplasmic reticulum : GER) tJutoulananaiaLsiaduiianuuanva sy
wsuillslulannnizddidnuazeguse dlassasiaduvio Aegua

Y
=

wiivaseulanatalinsinauslinuiuseiiag
1. 81889 UEEIUAN o voawad
2. duAsgnldsnu

3. nMsduAszilesnawalsa (trislyceride)

¢ ¢ il a4 « 4 a aga
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Ribosomes

Rough
Endoplasmic
Reticulum



LUlanaaliaLsAAaY

(Endoplasmic Reticulum : ER)

I Leulanaraiatsfnausiaiseu (smooth endoplasmic reticulum : SER %38 agranular
endoplasmic reticulum : AER) [weulanaraiaisfnauiidnuuenvosuutusuliilsluly

Y aAado v Ao A

UNElae NN Ng1A IRl

1. N1Ina1sNY (detoxification)
nszdunIveatadnd e
Aetastunsdesaaslnalaiau

2

3

4. Fupzianesesnensluu dadusesluunaiinuaudnuassiisg veand

5. @¥aNaIInNg g maﬁﬁazaﬂumﬂmwmaﬁﬂLﬁﬁ@é’mﬁmﬁauﬁaﬂlﬂmau (zymogen)
6

aaeeaEshugdrusineg veuwad 7. duasiznlnsndwelss 8. N13TUndeeenaINTeNTL

< < ' a4 < a a adaa
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Smooth
Endoplasmic
Reticulum




naalamdutwany (GOLGlI COMPLEX)

* lassaiaduvienissvumuusuviony wasiduglamuusy
* sUsveInaalatenmnsdainaludamesil viewazsnszie

* InaNTanosiumarsuaziiugiluu o WuuTumnu 60 838n3a3 N9 100-150 93amTou

* nealawennsdadvesenuananeiulinateege wiu nealaneunand (golgi complex)
neadlalay (colgiosomes) naalauen (golgi body) Aalnlaley (dictyosomes)

¢ =
29AUSEZNaUNIILAY

° mﬂmﬁﬁﬂwmaal’«aLL@WWWSW&Tamm%éé}’wE NUIUSENoUMLLUSAUN 60 Wostdud uaza
Ua 40 1wWosidus drulnausanilsaannutagun Im%wu‘tugﬂﬁuaﬂﬂdﬂﬁ%

'3 I3 ' a4 « 4 a aaa
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Parts of a Cell

Cell membrane

Membrane

receptor
/

A\

Endoplasmic
reticulum

Secretory

e/ vesicles

Nucleus
(contains DNA)

Nucleolus
Mitochondria

Golgi Apparatus

© 2014 Terese Winslow LLC
U.S. Govt. has certain rights



naalamdutwany (GOLGlI COMPLEX)

NuveINaalaLdnnISInE
1. LA8IYRINUNISEAS199 LA (acrosome)

2. NTPWV09ET LaglwadyinniinineltunsduaTIzRlushuiedseanulin1susnigas
g lusAunlaInnIsduATIzRveoulanataliaLsRnauvlinviusE1dnSeInTadn
annlnuinealaennisisia Madinelulusaunladaninwnizaunagldnanssuang ¢

3. LAgUanunTdaasizilnalalusau 4. d@¥Aua1INg o NUaaasINvY
5. LNEVRINUNISEUATILVLYAALNANVDINY 6. LAYIVBINUNISEUASIZN ba Ll

7. Wi unsEaATIERasian (mucilage) 8. LNYIVBIAUNTAILATIEDLTRaLAaY

ee

¢ ¢ ' a4 « 4 a aga
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lalglagn (LYSOSOME)

1A59a5 198 Te U ULUTUTUR e JUSMNALS LLdur1gudnans 0.15-0.8 luaseu
assudTautRunndsnumusudy 1 veseadine liseliulssiing 4 fuld

wigniinlyanuialadiemisussiusealu@a wednlen SRy SAEUV wazieuladi

goygatalusiu i lUsied (proteases)
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LYSOSOMES

'3 ¢ il a4 « 4 } o Saa
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Lysosomes

-

Single wall
Membrane

BBYJU'S

The Learning App

Enzyme
complexes
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lalelagn (LYSOSOME)

YUunVaIba Ll

lalaloaluwaddsdi@inning q wzdisuiaddsundasiuldmueguazianssuvesead salduuslale

(=

lwueanidu 4 vils
1. @MaL5AN314a (storage granules) nsaluslalalelay (protolysosomes) wse lalglauugugil

Dulalgleunivwngn aelulilalaslafaeuladognarsvyin

2. lawalsnalnuley (heterophagosomes)
JulalalauilAna1nnnssiusivesd1snng § alaainssuiunisnilnlala@a (phagocytosis) w5af

Tulaladaanisgasaalenaly
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lalelagn (LYSOSOME)

3. 13%0 Jauen (residual bodies) visavilalalalaw (telolysosomes)
Dulalalounasuwlasnanemelsvlnlsungesllauysal

4. palnlnleu (autophagosomes) visalalnlalalay (cytolososomes) nsaaalnlalys

93l (autolysosomes) #3paalnW1dAIAILea (autophagic vacuoles)

Julalelouiiaienniugdiung § vousadniles



lalelagn (LYSOSOME)

U

wiivadlalalay el

1. gosaanslassasiesng q veuvadlussesfiwasinisasydsunlatwazunuesinga
2. govgaslunndlusgninenisiaSynauIve IR

3. FaeidelsanteduudanUaouiidngsanie

4. gaagayYNIAYRIIMNINE AR

5. Ynanuwaaianslaziwadidniioniuneie

¢ ¢ il a4 « 4 a aga
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N EISGAG R (Peroxisome)

124

o wialsglandululasveaniidunnaudnans 0.5 Banndt 1 lulaswes
® LUNUTUMBNULNEITULAY IUTUIANUUNUTEUN 6.5-8 UILULIAS
Y o a N Y do w
nuwalsgloudnungnagy
1. WALV VNN UBETUVDINITU (purine)
2. Jasiuwwaslunelsylouazilioululoandnanatuviln vinnuiNesnaladansaig o

3. LNYIVINUNISEILASIZAS LlUlaLmse

< < ' a4 & o a adaa
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Peroxisome

free radical scavengers

Crystalline core
(not always present)

\, Lipid bilayer
membrane

rsscience.com



15lulwu (Ribosome)

< 6 o’Qi o 1 nd! 6
* Islulonidupniuniuadidnfy a8 19nilaveaigas
o Y, Y, & e & & < =
* {apmenasganssalaziududaian o 811319
= Y & o P = Y p ¢
* 5p3519a9slulgulasudunauladalainisAnwInuNSELASIZAUSAUYR LA a

FINUIMNLAIMUAUNUSAUIIULIUVDY RNA Anunnnlulslulay



Large subunit

/ Ribosome

\J Small subunit

< < ' a4 < a a adaa
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AU IUDels lulay

%4

1. lslulaufigamniziuusiusuvasaulanaialiasnnay
wulanzluwadgaslenwintu ngemglugaaninisdunsizilusiule

2. IsWulwududaselulslnnanaau

U/

wuluwadlusaslanynuia MelliwsrglulaseasevewwadbiiioulanaiaiaLsfindy

v U/

Islulgnuananaznululalvmanduuazieulanaiaiiasinduua daulululnaownse

LALAAB LSNANENDNATE



1 =
29AUIZNIUNIILAL

* Islulwuusznoumeansialindify 2 vila Ae LUsAU wag RNA Feagsiuiuiisendn tstullndle

1UsfAu (ribonucleoprotein)
* RNA vaslslulasniiSonin Islulsuoasnsiows (ibosomal RNA) agwuunnde 85 wWedidusn
o |slulsuflunumddaedesiunisdnaszilusfiugans faariausiudu mRNA wag tRNA
e Tnoitlunsiazansves mRNA aziilslulsmanssusnduine Sonlslulauanniinlngle

* yananillulsiulaudsilieulsdegnargviianlvdmsunisasisiuszlulng (peptide bone) Va4

TUsAu

'3 I3 ' a o a aaa
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THANK YOU

Dr.Nantana Suwandittakul
Nantana.su@ssru.ac.th

https://elahs.ssru.ac.th/nantana_su/
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