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https://th.wikipedia.org/wiki/%E0%B8%A0%E0%B8%B2%E0%B8%A9%E0%B8%B2%E0%B8%A5%E0%B8%B0%E0%B8%95%E0%B8%B4%E0%B8%99
https://th.wikipedia.org/wiki/%E0%B8%8A%E0%B8%B5%E0%B8%A7%E0%B8%A7%E0%B8%B4%E0%B8%97%E0%B8%A2%E0%B8%B2%E0%B8%82%E0%B8%AD%E0%B8%87%E0%B9%80%E0%B8%8B%E0%B8%A5%E0%B8%A5%E0%B9%8C
https://th.wikipedia.org/wiki/%E0%B9%84%E0%B8%8B%E0%B9%82%E0%B8%97%E0%B8%9E%E0%B8%A5%E0%B8%B2%E0%B8%8B%E0%B8%B6%E0%B8%A1
https://th.wikipedia.org/wiki/%E0%B9%80%E0%B8%A2%E0%B8%B7%E0%B9%88%E0%B8%AD%E0%B8%AB%E0%B8%B8%E0%B9%89%E0%B8%A1%E0%B9%80%E0%B8%8B%E0%B8%A5%E0%B8%A5%E0%B9%8C
https://th.wikipedia.org/wiki/%E0%B8%8A%E0%B8%B5%E0%B8%A7%E0%B9%82%E0%B8%A1%E0%B9%80%E0%B8%A5%E0%B8%81%E0%B8%B8%E0%B8%A5
https://th.wikipedia.org/wiki/%E0%B8%8A%E0%B8%B5%E0%B8%A7%E0%B9%82%E0%B8%A1%E0%B9%80%E0%B8%A5%E0%B8%81%E0%B8%B8%E0%B8%A5
https://th.wikipedia.org/wiki/%E0%B9%82%E0%B8%9B%E0%B8%A3%E0%B8%95%E0%B8%B5%E0%B8%99
https://th.wikipedia.org/wiki/%E0%B8%81%E0%B8%A3%E0%B8%94%E0%B8%99%E0%B8%B4%E0%B8%A7%E0%B8%84%E0%B8%A5%E0%B8%B4%E0%B8%AD%E0%B8%B4%E0%B8%81
https://th.wikipedia.org/wiki/%E0%B8%81%E0%B8%A5%E0%B9%89%E0%B8%AD%E0%B8%87%E0%B8%88%E0%B8%B8%E0%B8%A5%E0%B8%97%E0%B8%A3%E0%B8%A3%E0%B8%A8%E0%B8%99%E0%B9%8C
https://th.wikipedia.org/wiki/%E0%B8%81%E0%B8%A5%E0%B9%89%E0%B8%AD%E0%B8%87%E0%B8%88%E0%B8%B8%E0%B8%A5%E0%B8%97%E0%B8%A3%E0%B8%A3%E0%B8%A8%E0%B8%99%E0%B9%8C
https://th.wikipedia.org/wiki/%E0%B8%81%E0%B8%A5%E0%B9%89%E0%B8%AD%E0%B8%87%E0%B8%88%E0%B8%B8%E0%B8%A5%E0%B8%97%E0%B8%A3%E0%B8%A3%E0%B8%A8%E0%B8%99%E0%B9%8C%E0%B8%AD%E0%B8%B4%E0%B9%80%E0%B8%A5%E0%B9%87%E0%B8%81%E0%B8%95%E0%B8%A3%E0%B8%AD%E0%B8%99
https://th.wikipedia.org/wiki/%E0%B9%81%E0%B8%9A%E0%B8%84%E0%B8%97%E0%B8%B5%E0%B9%80%E0%B8%A3%E0%B8%B5%E0%B8%A2
https://th.wikipedia.org/wiki/%E0%B8%AA%E0%B8%B4%E0%B9%88%E0%B8%87%E0%B8%A1%E0%B8%B5%E0%B8%8A%E0%B8%B5%E0%B8%A7%E0%B8%B4%E0%B8%95%E0%B8%AB%E0%B8%A5%E0%B8%B2%E0%B8%A2%E0%B9%80%E0%B8%8B%E0%B8%A5%E0%B8%A5%E0%B9%8C
https://th.wikipedia.org/wiki/%E0%B8%AA%E0%B8%B4%E0%B9%88%E0%B8%87%E0%B8%A1%E0%B8%B5%E0%B8%8A%E0%B8%B5%E0%B8%A7%E0%B8%B4%E0%B8%95%E0%B9%80%E0%B8%8B%E0%B8%A5%E0%B8%A5%E0%B9%8C%E0%B9%80%E0%B8%94%E0%B8%B5%E0%B8%A2%E0%B8%A7
https://th.wikipedia.org/wiki/%E0%B8%88%E0%B8%B8%E0%B8%A5%E0%B8%8A%E0%B8%B5%E0%B8%9E
https://th.wikipedia.org/wiki/%E0%B8%A3%E0%B8%AD%E0%B9%80%E0%B8%9A%E0%B8%B4%E0%B8%A3%E0%B9%8C%E0%B8%95_%E0%B8%AE%E0%B8%B8%E0%B8%81
https://th.wikipedia.org/wiki/%E0%B8%8A%E0%B8%B5%E0%B8%A7%E0%B8%B4%E0%B8%95%E0%B8%AD%E0%B8%B2%E0%B8%A3%E0%B8%B2%E0%B8%A1%E0%B8%A7%E0%B8%B2%E0%B8%AA%E0%B8%B5%E0%B9%81%E0%B8%9A%E0%B8%9A%E0%B8%A8%E0%B8%B2%E0%B8%AA%E0%B8%99%E0%B8%B2%E0%B8%84%E0%B8%A3%E0%B8%B4%E0%B8%AA%E0%B8%95%E0%B9%8C
https://th.wikipedia.org/w/index.php?title=%E0%B8%A1%E0%B8%B1%E0%B8%95%E0%B8%97%E0%B8%B4%E0%B8%AD%E0%B8%B1%E0%B8%AA_%E0%B8%A2%E0%B8%B2%E0%B8%84%E0%B8%AD%E0%B8%9A_%E0%B8%8A%E0%B9%84%E0%B8%A5%E0%B9%80%E0%B8%94%E0%B8%99&action=edit&redlink=1
https://th.wikipedia.org/w/index.php?title=%E0%B8%97%E0%B8%B5%E0%B9%82%E0%B8%AD%E0%B8%94%E0%B8%AD%E0%B8%A3%E0%B9%8C_%E0%B8%8A%E0%B8%A7%E0%B8%B2%E0%B8%99%E0%B8%99%E0%B9%8C&action=edit&redlink=1
https://th.wikipedia.org/w/index.php?title=%E0%B8%97%E0%B8%B5%E0%B9%82%E0%B8%AD%E0%B8%94%E0%B8%AD%E0%B8%A3%E0%B9%8C_%E0%B8%8A%E0%B8%A7%E0%B8%B2%E0%B8%99%E0%B8%99%E0%B9%8C&action=edit&redlink=1
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1. Wsa3lefnwad (Protokaryotic cell) iuwduosdadidintusnlaun lvenly
WUANL3e (cyanobacteria) Luafilse (bacteria) hazlulawanaun (mycoplasma) H&13
fiugnssy egluvinalassainaiiendt Sandessd (nucleoid) AUs1Aan Wevuilandea
( nuclear membrane) wagluiilusAudalau (histone) nelu lelawanadu( cytoplasm)
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https://th.wikipedia.org/wiki
https://th.wikipedia.org/wiki/%E0%B9%80%E0%B8%A2%E0%B8%B7%E0%B9%88%E0%B8%AD%E0%B8%AB%E0%B8%B8%E0%B9%89%E0%B8%A1%E0%B9%80%E0%B8%8B%E0%B8%A5%E0%B8%A5%E0%B9%8C
https://th.wikipedia.org/w/index.php?title=Bacterial_capsule&action=edit&redlink=1
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U5393bun Fdwe), Tslulay, wazdumgdunanewiiall
1Y) Y& a = a = 1Y) A
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Uszanay 15 Wi waze1adiu3unesfiunnndnfie 1000 wiwasiidndvandiuladaau wonain
Usnalalananady uaziibeviuinaiea (nuclear membrane) 150U @15WUgNIIN Fadl
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https://th.wikipedia.org/wiki/%E0%B8%9C%E0%B8%99%E0%B8%B1%E0%B8%87%E0%B9%80%E0%B8%8B%E0%B8%A5%E0%B8%A5%E0%B9%8C
https://th.wikipedia.org/wiki/Mycoplasma
https://th.wikipedia.org/w/index.php?title=Thermoplasma&action=edit&redlink=1
https://th.wikipedia.org/w/index.php?title=%E0%B9%80%E0%B8%9E%E0%B8%9B%E0%B8%97%E0%B8%B4%E0%B9%82%E0%B8%94%E0%B9%84%E0%B8%81%E0%B8%A5%E0%B9%81%E0%B8%84%E0%B8%99&action=edit&redlink=1
https://th.wikipedia.org/w/index.php?title=Cytolysis&action=edit&redlink=1
https://th.wikipedia.org/wiki/%E0%B9%81%E0%B8%A3%E0%B8%87%E0%B8%94%E0%B8%B1%E0%B8%99%E0%B8%AD%E0%B8%AD%E0%B8%AA%E0%B9%82%E0%B8%A1%E0%B8%95%E0%B8%B4%E0%B8%81
https://th.wikipedia.org/wiki/%E0%B9%81%E0%B8%A3%E0%B8%87%E0%B8%94%E0%B8%B1%E0%B8%99%E0%B8%AD%E0%B8%AD%E0%B8%AA%E0%B9%82%E0%B8%A1%E0%B8%95%E0%B8%B4%E0%B8%81
https://th.wikipedia.org/wiki/%E0%B8%9E%E0%B8%B7%E0%B8%8A
https://th.wikipedia.org/wiki/%E0%B9%80%E0%B8%AB%E0%B9%87%E0%B8%94%E0%B8%A3%E0%B8%B2
https://th.wikipedia.org/wiki/%E0%B9%84%E0%B8%8B%E0%B9%82%E0%B8%97%E0%B8%9E%E0%B8%A5%E0%B8%B2%E0%B8%8B%E0%B8%B6%E0%B8%A1
https://th.wikipedia.org/wiki/%E0%B8%88%E0%B8%B5%E0%B9%82%E0%B8%99%E0%B8%A1
https://th.wikipedia.org/w/index.php?title=Extrachromosomal_DNA&action=edit&redlink=1
https://th.wikipedia.org/w/index.php?title=Extrachromosomal_DNA&action=edit&redlink=1
https://th.wikipedia.org/wiki/%E0%B8%9E%E0%B8%A5%E0%B8%B2%E0%B8%AA%E0%B8%A1%E0%B8%B4%E0%B8%94
https://th.wikipedia.org/w/index.php?title=%E0%B8%AA%E0%B9%84%E0%B8%9B%E0%B9%82%E0%B8%A3%E0%B8%84%E0%B8%B5%E0%B8%97&action=edit&redlink=1
https://th.wikipedia.org/w/index.php?title=Borrelia&action=edit&redlink=1
https://th.wikipedia.org/w/index.php?title=Borrelia_burgdorferi&action=edit&redlink=1
https://th.wikipedia.org/w/index.php?title=%E0%B9%82%E0%B8%A3%E0%B8%84%E0%B8%A5%E0%B8%B2%E0%B8%A2%E0%B8%A1%E0%B9%8C&action=edit&redlink=1
https://th.wikipedia.org/w/index.php?title=%E0%B8%99%E0%B8%B4%E0%B8%A7%E0%B8%84%E0%B8%A5%E0%B8%B5%E0%B8%AD%E0%B8%AD%E0%B8%A2%E0%B8%94%E0%B9%8C&action=edit&redlink=1
https://th.wikipedia.org/wiki/Antibiotic_resistance
https://th.wikipedia.org/wiki/%E0%B9%81%E0%B8%9F%E0%B8%A5%E0%B9%80%E0%B8%88%E0%B8%A5%E0%B8%A5%E0%B8%B2
https://th.wikipedia.org/w/index.php?title=%E0%B8%9E%E0%B8%B4%E0%B8%A5%E0%B8%B1%E0%B8%AA&action=edit&redlink=1

2. fduevosguastendasisiuiulusiudalauegluluanadiednioninndt Seni
Taslale (chromosome) Adumunitogluleaslulsugniiuliluiuedoausnsannanle
Tnmandusnedeviu® sesuniuaduisiiavesgunslondu lilnnouns awnsodidue
vosiLadld

'
aAaa a

3. wanguastoavangylaumnddien (cilate) NETEsUgugldmIuriminTsuias
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a a a 1

Srludaadl, Wena, wasidsgamall Sideuusazidueiagnitansan laindumnesy
mmiﬁﬂisﬁuL%aéﬁﬁmﬁwﬁﬂizmuﬁﬁmiﬁaﬁmﬁymiséf‘uLﬁzjaé Tuunsndioramudayaa
Wiehlugnsindeulmvesdideioniethlugnssuiumsuiavaduienssuaunsiamnly
vt flane (cell differentiation)

4. wadgueslesindeuildazlddidouazuianaan Tuilvmszgaaunaziivaenlsiny

waniafauills uasurlawaavesyuesleniinnududouninnitvedulnswaslon


https://th.wikipedia.org/wiki/%E0%B8%AE%E0%B8%B4%E0%B8%AA%E0%B9%82%E0%B8%95%E0%B8%99
https://th.wikipedia.org/wiki/%E0%B9%82%E0%B8%84%E0%B8%A3%E0%B9%82%E0%B8%A1%E0%B9%82%E0%B8%8B%E0%B8%A1
https://th.wikipedia.org/wiki/%E0%B9%80%E0%B8%8B%E0%B8%A5%E0%B8%A5%E0%B9%8C_(%E0%B8%8A%E0%B8%B5%E0%B8%A7%E0%B8%A7%E0%B8%B4%E0%B8%97%E0%B8%A2%E0%B8%B2)#cite_note-NCBI-4
https://th.wikipedia.org/wiki/Cilium
https://th.wikipedia.org/w/index.php?title=Mechanosensation&action=edit&redlink=1
https://th.wikipedia.org/w/index.php?title=Antenna_(biology)&action=edit&redlink=1
https://th.wikipedia.org/w/index.php?title=Antenna_(biology)&action=edit&redlink=1
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TnsuAstan guAIlen
Typical organisms LUATILSY, B15LAE Tnsiad, Wingn, A, dad
YAy ~ 1-5 Pm!® ~ 10-100 pmie
Uselnnues fhndeses; Wilidieded e o
. . Tupdgauyasieviuasidy
ARG w939
AoULe wuvwnu Qegund) | wuudu (astulew) wseududlusaudalnu

a1swe/n1s | iedumugiululelnman | nsduesizsiensitweintuluiiedea

duaszalusiu 1 Msdamsizldsaunnvululelnnandy
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https://th.wikipedia.org/wiki/%E0%B9%82%E0%B8%9E%E0%B8%A3%E0%B9%81%E0%B8%84%E0%B8%A3%E0%B8%B4%E0%B9%82%E0%B8%AD%E0%B8%95
https://th.wikipedia.org/wiki/%E0%B8%A2%E0%B8%B9%E0%B9%81%E0%B8%84%E0%B8%A3%E0%B8%B4%E0%B9%82%E0%B8%AD%E0%B8%95
https://th.wikipedia.org/wiki/%E0%B9%81%E0%B8%9A%E0%B8%84%E0%B8%97%E0%B8%B5%E0%B9%80%E0%B8%A3%E0%B8%B5%E0%B8%A2
https://th.wikipedia.org/wiki/%E0%B8%AD%E0%B8%B2%E0%B8%A3%E0%B9%8C%E0%B9%80%E0%B8%84%E0%B8%B5%E0%B8%A2
https://th.wikipedia.org/wiki/%E0%B9%82%E0%B8%9E%E0%B8%A3%E0%B8%97%E0%B8%B4%E0%B8%AA%E0%B8%95%E0%B9%8C
https://th.wikipedia.org/wiki/%E0%B9%80%E0%B8%AB%E0%B9%87%E0%B8%94%E0%B8%A3%E0%B8%B2
https://th.wikipedia.org/wiki/%E0%B8%9E%E0%B8%B7%E0%B8%8A
https://th.wikipedia.org/wiki/%E0%B8%AA%E0%B8%B1%E0%B8%95%E0%B8%A7%E0%B9%8C
https://th.wikipedia.org/w/index.php?title=Micrometre&action=edit&redlink=1
https://th.wikipedia.org/w/index.php?title=Micrometre&action=edit&redlink=1
https://th.wikipedia.org/wiki/%E0%B9%80%E0%B8%8B%E0%B8%A5%E0%B8%A5%E0%B9%8C_(%E0%B8%8A%E0%B8%B5%E0%B8%A7%E0%B8%A7%E0%B8%B4%E0%B8%97%E0%B8%A2%E0%B8%B2)#cite_note-CampbellBiology320-19
https://th.wikipedia.org/wiki/%E0%B9%80%E0%B8%8B%E0%B8%A5%E0%B8%A5%E0%B9%8C_(%E0%B8%8A%E0%B8%B5%E0%B8%A7%E0%B8%A7%E0%B8%B4%E0%B8%97%E0%B8%A2%E0%B8%B2)#cite_note-CampbellBiology320-19
https://th.wikipedia.org/wiki/%E0%B8%99%E0%B8%B4%E0%B8%A7%E0%B9%80%E0%B8%84%E0%B8%A5%E0%B8%B5%E0%B8%A2%E0%B8%AA%E0%B8%82%E0%B8%AD%E0%B8%87%E0%B9%80%E0%B8%8B%E0%B8%A5%E0%B8%A5%E0%B9%8C
https://th.wikipedia.org/w/index.php?title=Nucleoid_region&action=edit&redlink=1
https://th.wikipedia.org/wiki/%E0%B8%94%E0%B8%B5%E0%B9%80%E0%B8%AD%E0%B9%87%E0%B8%99%E0%B9%80%E0%B8%AD
https://th.wikipedia.org/wiki/%E0%B9%82%E0%B8%84%E0%B8%A3%E0%B9%82%E0%B8%A1%E0%B9%82%E0%B8%8B%E0%B8%A1
https://th.wikipedia.org/wiki/%E0%B9%82%E0%B8%9B%E0%B8%A3%E0%B8%95%E0%B8%B5%E0%B8%99
https://th.wikipedia.org/wiki/%E0%B8%AE%E0%B8%B4%E0%B8%AA%E0%B9%82%E0%B8%95%E0%B8%99
https://th.wikipedia.org/wiki/%E0%B8%AD%E0%B8%B2%E0%B8%A3%E0%B9%8C%E0%B9%80%E0%B8%AD%E0%B9%87%E0%B8%99%E0%B9%80%E0%B8%AD
https://th.wikipedia.org/wiki/%E0%B9%82%E0%B8%9B%E0%B8%A3%E0%B8%95%E0%B8%B5%E0%B8%99
https://th.wikipedia.org/wiki/%E0%B9%84%E0%B8%8B%E0%B9%82%E0%B8%97%E0%B8%9E%E0%B8%A5%E0%B8%B2%E0%B8%8B%E0%B8%B6%E0%B8%A1
https://th.wikipedia.org/wiki/%E0%B9%84%E0%B8%8B%E0%B9%82%E0%B8%97%E0%B8%9E%E0%B8%A5%E0%B8%B2%E0%B8%8B%E0%B8%B6%E0%B8%A1
https://th.wikipedia.org/wiki/Transcription_(genetics)
https://th.wikipedia.org/wiki/Translation_(biology)
https://th.wikipedia.org/wiki/%E0%B9%84%E0%B8%A3%E0%B9%82%E0%B8%9A%E0%B9%82%E0%B8%8B%E0%B8%A1
https://th.wikipedia.org/w/index.php?title=50S&action=edit&redlink=1
https://th.wikipedia.org/w/index.php?title=30S&action=edit&redlink=1
https://th.wikipedia.org/w/index.php?title=60S&action=edit&redlink=1
https://th.wikipedia.org/w/index.php?title=40S&action=edit&redlink=1
https://th.wikipedia.org/w/index.php?title=%E0%B8%A3%E0%B8%B0%E0%B8%9A%E0%B8%9A%E0%B9%80%E0%B8%AD%E0%B8%99%E0%B9%82%E0%B8%94%E0%B9%80%E0%B8%A1%E0%B8%A1%E0%B9%80%E0%B8%9A%E0%B8%A3%E0%B8%99&action=edit&redlink=1
https://th.wikipedia.org/w/index.php?title=%E0%B8%A3%E0%B8%B0%E0%B8%9A%E0%B8%9A%E0%B9%80%E0%B8%AD%E0%B8%99%E0%B9%82%E0%B8%94%E0%B9%80%E0%B8%A1%E0%B8%A1%E0%B9%80%E0%B8%9A%E0%B8%A3%E0%B8%99&action=edit&redlink=1
https://th.wikipedia.org/wiki/%E0%B9%84%E0%B8%8B%E0%B9%82%E0%B8%97%E0%B8%AA%E0%B9%80%E0%B8%81%E0%B9%80%E0%B8%A5%E0%B8%95%E0%B8%B1%E0%B8%99
https://th.wikipedia.org/w/index.php?title=Chemotaxis&action=edit&redlink=1
https://th.wikipedia.org/w/index.php?title=Chemotaxis&action=edit&redlink=1
https://th.wikipedia.org/wiki/%E0%B9%81%E0%B8%9F%E0%B8%A5%E0%B8%81%E0%B9%80%E0%B8%88%E0%B8%A5%E0%B8%A5%E0%B8%B2
https://th.wikipedia.org/w/index.php?title=%E0%B9%81%E0%B8%9F%E0%B8%A5%E0%B9%80%E0%B8%88%E0%B8%A5%E0%B8%A5%E0%B8%B4%E0%B8%99&action=edit&redlink=1
https://th.wikipedia.org/w/index.php?title=%E0%B9%81%E0%B8%9F%E0%B8%A5%E0%B9%80%E0%B8%88%E0%B8%A5%E0%B8%A5%E0%B8%B4%E0%B8%99&action=edit&redlink=1
https://th.wikipedia.org/wiki/%E0%B8%8B%E0%B8%B4%E0%B9%80%E0%B8%A5%E0%B8%B5%E0%B8%A2
https://th.wikipedia.org/wiki/%E0%B9%84%E0%B8%A1%E0%B9%82%E0%B8%84%E0%B8%A3%E0%B8%97%E0%B8%B4%E0%B8%A7%E0%B8%9A%E0%B8%B9%E0%B8%A5
https://th.wikipedia.org/w/index.php?title=%E0%B8%A5%E0%B8%B2%E0%B9%80%E0%B8%A1%E0%B8%A5%E0%B8%A5%E0%B8%B4%E0%B9%82%E0%B8%9E%E0%B9%80%E0%B8%94%E0%B8%B5%E0%B8%A2&action=edit&redlink=1
https://th.wikipedia.org/w/index.php?title=%E0%B8%A5%E0%B8%B2%E0%B9%80%E0%B8%A1%E0%B8%A5%E0%B8%A5%E0%B8%B4%E0%B9%82%E0%B8%9E%E0%B9%80%E0%B8%94%E0%B8%B5%E0%B8%A2&action=edit&redlink=1
https://th.wikipedia.org/w/index.php?title=%E0%B8%9F%E0%B8%B4%E0%B9%82%E0%B8%A5%E0%B9%82%E0%B8%9E%E0%B9%80%E0%B8%94%E0%B8%B5%E0%B8%A2&action=edit&redlink=1
https://th.wikipedia.org/wiki/%E0%B9%81%E0%B8%AD%E0%B8%81%E0%B8%95%E0%B8%B4%E0%B8%99
https://th.wikipedia.org/wiki/Mitochondrion
https://th.wikipedia.org/wiki/%E0%B8%84%E0%B8%A5%E0%B8%AD%E0%B9%82%E0%B8%A3%E0%B8%9E%E0%B8%A5%E0%B8%B2%E0%B8%AA%E0%B8%95%E0%B9%8C
https://th.wikipedia.org/wiki/%E0%B8%AA%E0%B8%B2%E0%B8%AB%E0%B8%A3%E0%B9%88%E0%B8%B2%E0%B8%A2
https://th.wikipedia.org/wiki/%E0%B8%9E%E0%B8%B7%E0%B8%8A
https://th.wikipedia.org/wiki/%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B9%81%E0%B8%9A%E0%B9%88%E0%B8%87%E0%B9%80%E0%B8%8B%E0%B8%A5%E0%B8%A5%E0%B9%8C
https://th.wikipedia.org/w/index.php?title=%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B9%81%E0%B8%9A%E0%B9%88%E0%B8%87%E0%B8%95%E0%B8%B1%E0%B8%A7%E0%B8%AD%E0%B8%AD%E0%B8%81%E0%B9%80%E0%B8%9B%E0%B9%87%E0%B8%99%E0%B8%AA%E0%B8%AD%E0%B8%87&action=edit&redlink=1
https://th.wikipedia.org/wiki/%E0%B9%84%E0%B8%A1%E0%B9%82%E0%B8%97%E0%B8%8B%E0%B8%B4%E0%B8%AA
https://th.wikipedia.org/wiki/%E0%B9%84%E0%B8%A1%E0%B9%82%E0%B8%AD%E0%B8%8B%E0%B8%B4%E0%B8%AA
https://th.wikipedia.org/wiki/%E0%B9%82%E0%B8%84%E0%B8%A3%E0%B9%82%E0%B8%A1%E0%B9%82%E0%B8%8B%E0%B8%A1
https://th.wikipedia.org/w/index.php?title=%E0%B9%80%E0%B8%A2%E0%B8%B7%E0%B9%88%E0%B8%AD%E0%B8%AB%E0%B8%B8%E0%B9%89%E0%B8%A1&action=edit&redlink=1
https://th.wikipedia.org/wiki/%E0%B9%80%E0%B8%A2%E0%B8%B7%E0%B9%88%E0%B8%AD%E0%B8%AB%E0%B8%B8%E0%B9%89%E0%B8%A1%E0%B9%80%E0%B8%8B%E0%B8%A5%E0%B8%A5%E0%B9%8C
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https://th.wikipedia.org/wiki/%E0%B8%AD%E0%B8%AD%E0%B8%A3%E0%B9%8C%E0%B9%81%E0%B8%81%E0%B9%80%E0%B8%99%E0%B8%A5%E0%B8%A5%E0%B9%8C
https://th.wikipedia.org/wiki/%E0%B9%80%E0%B8%8B%E0%B8%A5%E0%B8%A5%E0%B9%8C_(%E0%B8%8A%E0%B8%B5%E0%B8%A7%E0%B8%A7%E0%B8%B4%E0%B8%97%E0%B8%A2%E0%B8%B2)
https://th.wikipedia.org/wiki/%E0%B8%A2%E0%B8%B9%E0%B9%81%E0%B8%84%E0%B8%A3%E0%B8%B4%E0%B9%82%E0%B8%AD%E0%B8%95
https://th.wikipedia.org/wiki/%E0%B8%AA%E0%B8%B2%E0%B8%A3%E0%B8%9E%E0%B8%B1%E0%B8%99%E0%B8%98%E0%B8%B8%E0%B8%81%E0%B8%A3%E0%B8%A3%E0%B8%A1
https://th.wikipedia.org/wiki/%E0%B8%AA%E0%B8%B2%E0%B8%A3%E0%B8%9E%E0%B8%B1%E0%B8%99%E0%B8%98%E0%B8%B8%E0%B8%81%E0%B8%A3%E0%B8%A3%E0%B8%A1
https://th.wikipedia.org/wiki/%E0%B8%94%E0%B8%B5%E0%B9%80%E0%B8%AD%E0%B9%87%E0%B8%99%E0%B9%80%E0%B8%AD
https://th.wikipedia.org/wiki/%E0%B9%82%E0%B8%9B%E0%B8%A3%E0%B8%95%E0%B8%B5%E0%B8%99
https://th.wikipedia.org/wiki/%E0%B8%AE%E0%B8%B4%E0%B8%AA%E0%B9%82%E0%B8%95%E0%B8%99
https://th.wikipedia.org/wiki/%E0%B9%82%E0%B8%84%E0%B8%A3%E0%B9%82%E0%B8%A1%E0%B9%82%E0%B8%8B%E0%B8%A1
https://th.wikipedia.org/wiki/%E0%B8%AB%E0%B8%99%E0%B9%88%E0%B8%A7%E0%B8%A2%E0%B8%9E%E0%B8%B1%E0%B8%99%E0%B8%98%E0%B8%B8%E0%B8%81%E0%B8%A3%E0%B8%A3%E0%B8%A1
https://th.wikipedia.org/w/index.php?title=%E0%B8%99%E0%B8%B4%E0%B8%A7%E0%B9%80%E0%B8%84%E0%B8%A5%E0%B8%B5%E0%B8%A2%E0%B8%AA_%E0%B8%88%E0%B8%B5%E0%B9%82%E0%B8%99%E0%B8%A1&action=edit&redlink=1
https://th.wikipedia.org/wiki/%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B9%81%E0%B8%AA%E0%B8%94%E0%B8%87%E0%B8%AD%E0%B8%AD%E0%B8%81%E0%B8%82%E0%B8%AD%E0%B8%87%E0%B8%A2%E0%B8%B5%E0%B8%99
https://th.wikipedia.org/wiki/%E0%B9%80%E0%B8%A2%E0%B8%B7%E0%B9%88%E0%B8%AD%E0%B8%AB%E0%B8%B8%E0%B9%89%E0%B8%A1%E0%B8%99%E0%B8%B4%E0%B8%A7%E0%B9%80%E0%B8%84%E0%B8%A5%E0%B8%B5%E0%B8%A2%E0%B8%AA
https://th.wikipedia.org/wiki/%E0%B9%84%E0%B8%8B%E0%B9%82%E0%B8%97%E0%B8%9E%E0%B8%A5%E0%B8%B2%E0%B8%8B%E0%B8%B6%E0%B8%A1
https://th.wikipedia.org/w/index.php?title=%E0%B8%99%E0%B8%B4%E0%B8%A7%E0%B9%80%E0%B8%84%E0%B8%A5%E0%B8%B5%E0%B8%A2%E0%B8%A3%E0%B9%8C%E0%B8%A5%E0%B8%B2%E0%B8%A1%E0%B8%B4%E0%B8%99%E0%B8%B2&action=edit&redlink=1
https://th.wikipedia.org/wiki/%E0%B9%84%E0%B8%8B%E0%B9%82%E0%B8%97%E0%B8%AA%E0%B9%80%E0%B8%81%E0%B8%A5%E0%B9%80%E0%B8%A5%E0%B8%95%E0%B8%AD%E0%B8%99
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https://th.wikipedia.org/w/index.php?title=%E0%B8%99%E0%B8%B4%E0%B8%A7%E0%B9%80%E0%B8%84%E0%B8%A5%E0%B8%B5%E0%B8%A2%E0%B8%A3%E0%B9%8C%E0%B8%9E%E0%B8%AD%E0%B8%A3%E0%B9%8C&action=edit&redlink=1
https://th.wikipedia.org/wiki/%E0%B9%84%E0%B8%AD%E0%B8%AD%E0%B8%AD%E0%B8%99
https://th.wikipedia.org/wiki/%E0%B8%AD%E0%B8%AD%E0%B8%A3%E0%B9%8C%E0%B9%81%E0%B8%81%E0%B9%80%E0%B8%99%E0%B8%A5%E0%B8%A5%E0%B9%8C
https://th.wikipedia.org/wiki/%E0%B8%AA%E0%B8%B1%E0%B8%95%E0%B8%A7%E0%B9%8C%E0%B9%80%E0%B8%A5%E0%B8%B5%E0%B9%89%E0%B8%A2%E0%B8%87%E0%B8%A5%E0%B8%B9%E0%B8%81%E0%B8%94%E0%B9%89%E0%B8%A7%E0%B8%A2%E0%B8%99%E0%B8%A1
https://th.wikipedia.org/wiki/%E0%B9%84%E0%B8%A1%E0%B9%82%E0%B8%84%E0%B8%A3%E0%B9%80%E0%B8%A1%E0%B8%95%E0%B8%A3
https://th.wikipedia.org/wiki/%E0%B8%99%E0%B8%B4%E0%B8%A7%E0%B8%84%E0%B8%A5%E0%B8%B5%E0%B9%82%E0%B8%AD%E0%B8%9E%E0%B8%A5%E0%B8%B2%E0%B8%AA%E0%B8%8B%E0%B8%B6%E0%B8%A1
https://th.wikipedia.org/wiki/%E0%B9%84%E0%B8%8B%E0%B9%82%E0%B8%95%E0%B8%9E%E0%B8%A5%E0%B8%B2%E0%B8%AA%E0%B8%8B%E0%B8%B6%E0%B8%A1
https://th.wikipedia.org/wiki/%E0%B9%84%E0%B8%8B%E0%B9%82%E0%B8%95%E0%B8%8B%E0%B8%AD%E0%B8%A5
https://th.wikipedia.org/wiki/%E0%B9%84%E0%B8%8B%E0%B9%82%E0%B8%95%E0%B8%8B%E0%B8%AD%E0%B8%A5
https://th.wikipedia.org/wiki/%E0%B8%A0%E0%B8%B2%E0%B8%A9%E0%B8%B2%E0%B8%81%E0%B8%A3%E0%B8%B5%E0%B8%81
https://th.wikipedia.org/wiki/%E0%B8%AD%E0%B8%B1%E0%B8%87%E0%B8%AA%E0%B8%95%E0%B8%A3%E0%B8%AD%E0%B8%A1
https://th.wikipedia.org/wiki/Ribosomal_RNA
https://th.wikipedia.org/wiki/%E0%B9%84%E0%B8%A3%E0%B9%82%E0%B8%9A%E0%B9%82%E0%B8%8B%E0%B8%A1%E0%B8%AD%E0%B8%A5_%E0%B9%82%E0%B8%9B%E0%B8%A3%E0%B8%95%E0%B8%B5%E0%B8%99
https://th.wikipedia.org/wiki/%E0%B9%84%E0%B8%A3%E0%B9%82%E0%B8%9A%E0%B8%99%E0%B8%B4%E0%B8%A7%E0%B8%84%E0%B8%A5%E0%B8%B5%E0%B9%82%E0%B8%AD%E0%B9%82%E0%B8%9B%E0%B8%A3%E0%B8%95%E0%B8%B5%E0%B8%99
https://th.wikipedia.org/wiki/RNA
https://th.wikipedia.org/wiki/%E0%B9%82%E0%B8%9B%E0%B8%A3%E0%B8%95%E0%B8%B5%E0%B8%99
https://th.wikipedia.org/wiki/%E0%B9%80%E0%B8%8B%E0%B8%A5%E0%B8%A5%E0%B9%8C_(%E0%B8%8A%E0%B8%B5%E0%B8%A7%E0%B8%A7%E0%B8%B4%E0%B8%97%E0%B8%A2%E0%B8%B2)
https://th.wikipedia.org/wiki/%E0%B9%81%E0%B8%9A%E0%B8%84%E0%B8%97%E0%B8%B5%E0%B9%80%E0%B8%A3%E0%B8%B5%E0%B8%A2
https://th.wikipedia.org/wiki/%E0%B8%AD%E0%B8%B2%E0%B8%A3%E0%B9%8C%E0%B9%80%E0%B8%84%E0%B8%B5%E0%B8%A2
https://th.wikipedia.org/wiki/%E0%B8%A2%E0%B8%B9%E0%B8%84%E0%B8%B2%E0%B8%A3%E0%B8%B4%E0%B9%82%E0%B8%AD%E0%B8%95
https://th.wikipedia.org/wiki/%E0%B9%81%E0%B8%9A%E0%B8%84%E0%B8%97%E0%B8%B5%E0%B9%80%E0%B8%A3%E0%B8%B5%E0%B8%A2
https://th.wikipedia.org/wiki/%E0%B8%A2%E0%B8%B5%E0%B8%99
https://th.wikipedia.org/wiki/%E0%B8%99%E0%B8%B4%E0%B8%A7%E0%B9%80%E0%B8%84%E0%B8%A5%E0%B8%B5%E0%B8%A2%E0%B8%AA
https://th.wikipedia.org/wiki/MRNA
https://th.wikipedia.org/wiki/%E0%B9%82%E0%B8%9B%E0%B8%A3%E0%B8%95%E0%B8%B5%E0%B8%99
https://th.wikipedia.org/wiki/%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B9%81%E0%B8%AA%E0%B8%94%E0%B8%87%E0%B8%AD%E0%B8%AD%E0%B8%81%E0%B8%82%E0%B8%AD%E0%B8%87%E0%B8%A2%E0%B8%B5%E0%B8%99
https://th.wikipedia.org/wiki/%E0%B8%81%E0%B8%A3%E0%B8%94%E0%B8%AD%E0%B8%B0%E0%B8%A1%E0%B8%B4%E0%B9%82%E0%B8%99
https://th.wikipedia.org/wiki/%E0%B8%9E%E0%B8%AD%E0%B8%A5%E0%B8%B4%E0%B9%80%E0%B8%9E%E0%B8%9B%E0%B9%84%E0%B8%97%E0%B8%94%E0%B9%8C
https://th.wikipedia.org/wiki/MRNA
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183837 MRNA Lieimuadiuvesnsaeziilulignaes nsiluanavesnsnoziiluidiun

[y 5

Junsvianuwes tRNA Fsduegiululuegioundidvinliinisfsunlaiwessiniey

Y

Lslulgusiunumddglunisdaaseilusiuludadidin lngamdeyaann mRNA TU

Wulushiu mRNA I sWanugnssy eazvenisaiduvensnaziilululusiutue Jeold

mRNA Wudwuy 1sluleuazilasusiaunazea (3 daadlalng) luduatunsaazdluf tRNA

Y

Y =%

o v a o W A & J LY LY ~ v ) a
UYHT tRNA "\]glla’IWUL‘UEW]LUU@JﬁMﬂUiMﬁWUﬁqﬂiiNWU@’]EJGU'NWLNLL@%U&']‘EJEJWU’N%UQ"\]%

v 1%
v @ Y

Jufunsmesilu Fudulsluluuduidnazdudu (RNA Aflnsnozdlu winledu fufusia
AUG U1 mRNA LLé’ﬁa%’Uﬁ’U%udausuumimg Isluluiidiufisuiu RNA ausnuie A, P,
uaw £ fu A site Tufu tRNA Aifinsnogfilu du P tRNA fidufumdlndiiduasegiduln
wazsu E site §URU tRNA Baszneuszoenannlsluley nsdaunmzilusiuudud sia
WugNTTIENFL AUG Tndfutans 5' ¥a9 mRNA mRNA fufugiu P site vadlsTulauneu 1s
TulsuannsaduunsviaiugnssuEudulagld Shine-Dalgamo sequence 489 mRANA TulUs
A3lenua Kozak box Tugan3len

4. wulananadin 1sfaau (endoplasmic reticulum : ER) Wusasuniua fiflwtaung
2 $u fienumndiesnindoruwad fdnvusdurevaiulin Wusesunua Miedai
msdaaszsilusiu ddlsTulsaazinzmneinu lelneeaveadoriy TsAugnduasesi 41y
Do veueulanataiin 15 uenainazilu Allslulsanizeguda Savindii
daasgaians (sterols) uaw phospholipids Wuansidnduvemnaberiy eulewanaiin 157

Adu Javimi vudreeuledl waglusiuluana 13en3N1srasanswsenssuIuNsTuans

29NUDNLYAA (secetion) UseNausie 1ASIAS1952UUYaNINSWWaNUSEaIuUNUY NusaddIy

A

vaeiadafnde Aullevuwad Wevuiuadua waznoaduenniy n1gluvielive wraidy
3en31 legnlanar@y (hyaloplasm) ussqee wagnulugrAslenvintiu
wulanaalin 1sfndu wuseenidu 2 ¥iia fe

a [y

1). voulananaldn sAgduwlinu3vse (rough endoplasmic reticulum : RER) 1w

Y
a

yipdilsluleunig viwhiinisdaaseilusiu veslslulauiiinized lneiineaiuef (golgi
body) Wusiazaun wsevhlvlivuianeiy Ndseenuonwasandesds delawn 1Usiu 7
a54le wazansdue wu dnastansgluweainifalml wuandl RER 11nnan SER walilwadil
918UINAUL WU SER 11nn31 RER Wariudn RER aziUaswdu SER Wewadiionauniu
2). toulanaradin 1sRgduviiaeu (smooth endoplasmic reticulum : SER) 1Ty
A a1 csaa v ado o a o 5 =
wialadl Tslulesuinig wusnnlulwaa Aludhindnasiy wazassasamesesn Janulu

WwadNRauIINle wadwnsnvauadantuduny wadsly tazlulwaduesdu wazdwinvuni


https://th.wikipedia.org/wiki/TRNA
https://th.wikipedia.org/wiki/%E0%B9%82%E0%B8%9B%E0%B8%A3%E0%B8%95%E0%B8%B5%E0%B8%99
https://th.wikipedia.org/wiki/%E0%B8%A3%E0%B8%AB%E0%B8%B1%E0%B8%AA%E0%B8%9E%E0%B8%B1%E0%B8%99%E0%B8%98%E0%B8%B8%E0%B8%81%E0%B8%A3%E0%B8%A3%E0%B8%A1
https://th.wikipedia.org/w/index.php?title=%E0%B9%80%E0%B8%A1%E0%B9%84%E0%B8%97%E0%B9%82%E0%B8%AD%E0%B8%99%E0%B8%B5%E0%B8%99&action=edit&redlink=1
https://th.wikipedia.org/wiki/%E0%B8%A3%E0%B8%AB%E0%B8%B1%E0%B8%AA%E0%B8%9E%E0%B8%B1%E0%B8%99%E0%B8%98%E0%B8%B8%E0%B8%81%E0%B8%A3%E0%B8%A3%E0%B8%A1%E0%B9%80%E0%B8%A3%E0%B8%B4%E0%B9%88%E0%B8%A1%E0%B8%95%E0%B9%89%E0%B8%99
https://th.wikipedia.org/wiki/%E0%B8%A3%E0%B8%AB%E0%B8%B1%E0%B8%AA%E0%B8%9E%E0%B8%B1%E0%B8%99%E0%B8%98%E0%B8%B8%E0%B8%81%E0%B8%A3%E0%B8%A3%E0%B8%A1%E0%B9%80%E0%B8%A3%E0%B8%B4%E0%B9%88%E0%B8%A1%E0%B8%95%E0%B9%89%E0%B8%99
https://th.wikipedia.org/wiki/Shine-Dalgarno_sequence
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AB §1LE89E1561197) 19U RNA Gfia TS Weasannilaves ER weuliansusenauluanalvey
v1edla 5 a0 euleyd wavlusiurudneenls Jadumesinuesans uasindeusidnly
NTEWILAR TINNIE190199 Sie1aazanlilu ER 8nie uazn1stuvesds oonanniwas

Tner1un19 ER Banin enlglaln@a (exocytosis)

Nuclear envelope

Rough endoplasmic

\ . \‘ reticulum
\ - — \ =
S— Qj Smooth endoplasmic reticulum

i 1.4 : ulananadn L3RRS (endoplasmic reticulum : ER)

fian : http://www.thaigoodview.com/node/43375

5. golgi apparatus 138 golgi complex) wuluigadyaislendulug) golg Tudendu
drunilivesszuy endomembrane Tulalnmanady Suihilunisussalusiudundifaiiie
vuneluwadneufindidaszgndduiganuneuatenis nealafianuddqdufiaslunis
FanslusAudmiumands melulsznousmeyaveseulesddmiunis slycosylation Feae
dunousweiihnasms q luRnuulsiiusme Tindeuiiniulassadreveneale colg finns
Jotunfausnlud 1897 Tnetninenranssnndnna nnilala nead (Camillo Golgl) uas

§sunsmadonunead (Golgl) Tull 1898

[
& 1w 1%

6. lysosome wulanglulwandnivintu aanegau JUSNANS lWuHugudnang
Uszana 0.15-0.8 luaseu dnnulnatuneadved laleley Sadudiudany Tunisdesaans

)~ ¢ a o= ' ] M v & s s aa
NL@UI‘UUV@']U%U@ WANUINYDYAAYAITANNEG m‘&flm%alm WUDBILALUARY N

| A

membrane Wovu iestuied dlivaulioulainieg dueen wilubenaaed wses)

[
%

1pde Weinn1soniauaeiiolte niovueNdn1sasyAuls Werudinununiu fe

9
1

Ufisenistesveaeules Megnelula euluinieglugeeslaleleui weduininanlale

o fiagun RER asruouleddy udmdeihuludineaived wamqadugieenin


http://www.thaigoodview.com/node/43375
https://th.wikipedia.org/wiki/%E0%B9%80%E0%B8%8B%E0%B8%A5%E0%B8%A5%E0%B9%8C
https://th.wikipedia.org/wiki/Eukaryotic
https://th.wikipedia.org/w/index.php?title=Endomembrane_system&action=edit&redlink=1
https://th.wikipedia.org/wiki/%E0%B9%84%E0%B8%8B%E0%B9%82%E0%B8%97%E0%B8%9E%E0%B8%A5%E0%B8%B2%E0%B8%AA%E0%B8%8B%E0%B8%B6%E0%B8%A1
https://th.wikipedia.org/w/index.php?title=Protein_targeting&action=edit&redlink=1
https://th.wikipedia.org/wiki/Vesicle_(biology_and_chemistry)
https://th.wikipedia.org/w/index.php?title=Membrane-bound&action=edit&redlink=1
https://th.wikipedia.org/w/index.php?title=Membrane-bound&action=edit&redlink=1
https://th.wikipedia.org/wiki/%E0%B9%82%E0%B8%9B%E0%B8%A3%E0%B8%95%E0%B8%B5%E0%B8%99
https://th.wikipedia.org/w/index.php?title=Secretion&action=edit&redlink=1
https://th.wikipedia.org/wiki/%E0%B9%80%E0%B8%AD%E0%B8%99%E0%B9%84%E0%B8%8B%E0%B8%A1%E0%B9%8C
https://th.wikipedia.org/w/index.php?title=Camillo_Golgi&action=edit&redlink=1
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lysosome {vtiiid Aty Ae gogaaigoyna wazluanavesasens aeluwad
gou viseranewelsa wazdlanUaousneg Adngsanieviowad W waddndenann
a o ¢l D ¢ ala ' Y 13 = o=
Auihangladneus viewaaniongungeuaaulaseainewneg veuead ussesiaaad

N5UAsULUAY wazrilllmues W a

- Membrane

Lipid layer : /

Glycosylated Hydrolytic
membrane enzyme
transport mixture
proteins

andi 1.5 : lalalay (lysosome)

fian : https://www.gowinglife.com/tubular-lysosomes-a-key-to-fasting-induced-longevity

7. peroxisome 38 microbodies Huspsiniuaduuinidn flBeruduien sui
Adelalalon unaiuisanusilies aaredvlulnasuniy wazaaslsnalas nnelu
Usenaudie weulsivatesiia Adnd1fiddy lunssuiunisuaivedast vesnsalusiv
Peroxisome 9xndaouleiide Catalase u1goy Hydrogen peroxide Fudufivaewad 19
nanendulananai ufimimesondlon funumdrdy fe Wasunsnludu favaueglumde
i Wi duansiulawse dmsuldiuunamasnu lunissenveuudn lneruindnslnasend
iav (Glyoxylate cycle) ulassadns fidnninlsleley wazdsuautos

8. vacuole ilutasiidensouieiuususindogintuie egmeluwadyuns
Ton (eukaryotic cell) vsuiln wuluwadivaluguardninatsvin InswiAilealudnidn
dnnilufie witnleaanuisaviudhilduiifiu vds wazareveanainieluead widalea
uazaninelutioluenansanleglananady awnsanusesnta 3 Uszlan Ae

1. Contractile vacuole agnuludedidinwadiien Tuenandnsinsian vhwthwdhd

%’ﬂmamamaaﬁﬂ

2. Food vacuole u3399113 wuluwadidaidenvnvuddldingadifevsodn’

Heegnameus wanaNiisIenawuladn Wi Fat vacuole


https://th.wikipedia.org/w/index.php?title=%E0%B9%80%E0%B8%A1%E0%B8%A1%E0%B9%80%E0%B8%9A%E0%B8%A3%E0%B8%99&action=edit&redlink=1
https://th.wikipedia.org/wiki/%E0%B9%80%E0%B8%8B%E0%B8%A5%E0%B8%A5%E0%B9%8C
https://th.wikipedia.org/wiki/%E0%B8%A2%E0%B8%B9%E0%B9%81%E0%B8%84%E0%B8%A3%E0%B8%B4%E0%B9%82%E0%B8%AD%E0%B8%95
https://th.wikipedia.org/wiki/%E0%B8%A2%E0%B8%B9%E0%B9%81%E0%B8%84%E0%B8%A3%E0%B8%B4%E0%B9%82%E0%B8%AD%E0%B8%95
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3. Sap vacuole azlasluwaaiiy vimihiavaudlooou Wina ninezillu dzaunan
ansnuluwasivwazdn?
Tngnalduwainisyinauvaamleinglitvesiuntinnms il Ae nanenvadlasaasna
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w3nneaduoymisdantwaay dalunsyadandituduniiianssuruniswasulys
[~4 1 v gj a o v 4:4' o 1 ::4' I3 =
gosluudugasiuunauntntu lnenssuiunisenialaladaazyinutnnndndrunduveds
aantu
2. wulalelpdasznauiuiuenislalsda Tuoulaleladadvarsusenyn lawn Waln

lolnda sensyuruiuveswadiunssuIunsnliuLuafiSe, wadNnneuwal usedudne
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EJEJNEJU‘I/]L"?JaammmaEmLLazﬂuim miﬂumléﬂmﬂm‘mﬁwlejaa%ﬂuvl,@aw\laﬂmﬂ@wmL"‘Uaa
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A A (% C%

wandnlulnedudenuas wanlodwunudilUluwadvisnun Wouwadiazdouingu

q

v
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uiln warUavariradevugaainguiudiun vliinguueyluwadlnelidevugaaiiii
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wheveriuey Fudeturuinidunifleauny nszuiunisiawsatsaiiusiendss
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qansaauls
3. Mlulaln@a nIonTzUIUNTAINTOITAR Janwuzd1AYmilounszuIuNITNUYD
12 " Y Aa I3 = | < vy Y
was wid1enseingiuasilulusvvesatsagate Feazldanunsaveaiiulasiendes
AN
9. mitochondria 1ueasuniuadUsznnnadase (semi-autonomous) Nilidavuaes
] a aaa a ! | 1 I a aaa % I
tu wuluddiFinguaslonlendiulng egralstiauuiseadluvddiTinnatewadenalud
lulvpeumsenld (W wadladenunanladuisludnitesgniieuiug) dluddidin
& = ° =3 1 . Lo . . 1% [y M v
waaLReI91UIUNIS WU microsporidia, parabasalids wag diplomonads aaulallalaan
a = I3 v A = v a 1Y ‘N A
yunavsewtadlulnaounseluidulaswasiedu  audadagtu dnsrunuganslenviiaben
Winlu (Monocercomonoides) NUs1aanlulnasulnsslnedulds wagddldinvanuas
Wisswlladen (Henneguya salminicola) MU neesunluaate 9 Mngitesivlulnaeu
= s A o o4 ~ YY) o a A a Y o = 2 a
wstlagduds suielesiuiunsgaydedluniinedesiululneeuniglinelagduds
mitochondria HusnaInAwININ “lilea” wlaidien "thread") uag “vounsoou”
(chondrion) wlaiwannsensiya (granule) mitochondria wanaulngveseziludulng
Woan (ATP) neluwes Feldluunamdnuaiveasad JsdnSonlulnasunssiuin

Ju “Usslvidvessaa” (powerhouse of the cell)


https://th.wikipedia.org/w/index.php?title=%E0%B9%80%E0%B8%AD%E0%B8%81%E0%B9%82%E0%B8%8B%E0%B9%84%E0%B8%8B%E0%B9%82%E0%B8%95%E0%B8%8B%E0%B8%B4%E0%B8%AA&action=edit&redlink=1
https://th.wikipedia.org/wiki/%E0%B9%82%E0%B8%9B%E0%B8%A3%E0%B8%95%E0%B8%B5%E0%B8%99
https://th.wikipedia.org/w/index.php?title=%E0%B8%81%E0%B8%A3%E0%B8%B2%E0%B8%99%E0%B8%B9%E0%B8%A5&action=edit&redlink=1
https://th.wikipedia.org/w/index.php?title=%E0%B8%84%E0%B8%B1%E0%B8%94%E0%B8%AB%E0%B8%A5%E0%B8%B1%E0%B9%88%E0%B8%87&action=edit&redlink=1
https://th.wikipedia.org/wiki/%E0%B8%81%E0%B8%AD%E0%B8%A5%E0%B8%88%E0%B8%B4%E0%B9%81%E0%B8%AD%E0%B8%9B%E0%B8%9E%E0%B8%B2%E0%B8%A3%E0%B8%B2%E0%B8%95%E0%B8%B1%E0%B8%AA
https://th.wikipedia.org/w/index.php?title=%E0%B9%82%E0%B8%9B%E0%B8%A3%E0%B8%AE%E0%B8%AD%E0%B8%A3%E0%B9%8C%E0%B9%82%E0%B8%A1%E0%B8%99&action=edit&redlink=1
https://th.wikipedia.org/w/index.php?title=%E0%B9%82%E0%B8%9B%E0%B8%A3%E0%B8%AE%E0%B8%AD%E0%B8%A3%E0%B9%8C%E0%B9%82%E0%B8%A1%E0%B8%99&action=edit&redlink=1
https://th.wikipedia.org/wiki/%E0%B8%AE%E0%B8%AD%E0%B8%A3%E0%B9%8C%E0%B9%82%E0%B8%A1%E0%B8%99
https://th.wikipedia.org/w/index.php?title=%E0%B9%80%E0%B8%AD%E0%B8%99%E0%B9%82%E0%B8%94%E0%B9%84%E0%B8%8B%E0%B9%82%E0%B8%95%E0%B8%8B%E0%B8%B4%E0%B8%AA&action=edit&redlink=1
https://th.wikipedia.org/w/index.php?title=%E0%B9%80%E0%B8%AD%E0%B8%81%E0%B9%82%E0%B8%8B%E0%B9%84%E0%B8%8B%E0%B9%82%E0%B8%95%E0%B8%8B%E0%B8%B4%E0%B8%AA&action=edit&redlink=1
https://th.wikipedia.org/w/index.php?title=%E0%B8%9F%E0%B8%B2%E0%B9%82%E0%B8%81%E0%B9%84%E0%B8%8B%E0%B9%82%E0%B8%95%E0%B8%8B%E0%B8%B4%E0%B8%AA&action=edit&redlink=1
https://th.wikipedia.org/w/index.php?title=%E0%B8%9F%E0%B8%B2%E0%B9%82%E0%B8%81%E0%B9%84%E0%B8%8B%E0%B9%82%E0%B8%95%E0%B8%8B%E0%B8%B4%E0%B8%AA&action=edit&redlink=1
https://th.wikipedia.org/wiki/%E0%B8%9E%E0%B8%B4%E0%B9%82%E0%B8%99%E0%B9%84%E0%B8%8B%E0%B9%82%E0%B8%95%E0%B8%8B%E0%B8%B4%E0%B8%AA
https://th.wikipedia.org/wiki/%E0%B8%AD%E0%B8%AD%E0%B8%A3%E0%B9%8C%E0%B9%81%E0%B8%81%E0%B9%80%E0%B8%99%E0%B8%A5%E0%B8%A5%E0%B9%8C
https://th.wikipedia.org/w/index.php?title=Semi-autonomous&action=edit&redlink=1
https://th.wikipedia.org/w/index.php?title=Biological_membrane&action=edit&redlink=1
https://th.wikipedia.org/wiki/Eukaryotic
https://th.wikipedia.org/w/index.php?title=Multicellular&action=edit&redlink=1
https://th.wikipedia.org/wiki/%E0%B9%80%E0%B8%8B%E0%B8%A5%E0%B8%A5%E0%B9%8C%E0%B9%80%E0%B8%A1%E0%B9%87%E0%B8%94%E0%B9%80%E0%B8%A5%E0%B8%B7%E0%B8%AD%E0%B8%94%E0%B9%81%E0%B8%94%E0%B8%87
https://th.wikipedia.org/w/index.php?title=Microsporidia&action=edit&redlink=1
https://th.wikipedia.org/w/index.php?title=Parabasalids&action=edit&redlink=1
https://th.wikipedia.org/w/index.php?title=Diplomonads&action=edit&redlink=1
https://th.wikipedia.org/w/index.php?title=Mitosome&action=edit&redlink=1
https://th.wikipedia.org/wiki/Eukaryote
https://th.wikipedia.org/w/index.php?title=Monocercomonoides&action=edit&redlink=1
https://th.wikipedia.org/w/index.php?title=Henneguya_zschokkei&action=edit&redlink=1
https://th.wikipedia.org/wiki/%E0%B8%A0%E0%B8%B2%E0%B8%A9%E0%B8%B2%E0%B8%81%E0%B8%A3%E0%B8%B5%E0%B8%81
https://th.wikipedia.org/wiki/Adenosine_triphosphate
https://th.wikipedia.org/wiki/Adenosine_triphosphate
https://th.wikipedia.org/w/index.php?title=%E0%B8%9E%E0%B8%A5%E0%B8%B1%E0%B8%87%E0%B8%87%E0%B8%B2%E0%B8%99%E0%B9%80%E0%B8%84%E0%B8%A1%E0%B8%B5&action=edit&redlink=1
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https://th.wikipedia.org/wiki/%E0%B9%84%E0%B8%A1%E0%B9%82%E0%B8%84%E0%B8%A3%E0%B9%80%E0%B8%A1%E0%B8%95%E0%B8%A3
https://th.wikipedia.org/wiki/%E0%B9%84%E0%B8%A1%E0%B9%82%E0%B8%84%E0%B8%A3%E0%B9%80%E0%B8%A1%E0%B8%95%E0%B8%A3
https://th.wikipedia.org/wiki/Cell_signaling
https://th.wikipedia.org/wiki/Cell_signaling
https://th.wikipedia.org/w/index.php?title=Cellular_differentiation&action=edit&redlink=1
https://th.wikipedia.org/wiki/Apoptosis
https://th.wikipedia.org/w/index.php?title=%E0%B8%A7%E0%B8%B1%E0%B8%92%E0%B8%88%E0%B8%B1%E0%B8%81%E0%B8%A3%E0%B9%80%E0%B8%8B%E0%B8%A5%E0%B8%A5%E0%B9%8C&action=edit&redlink=1
https://th.wikipedia.org/w/index.php?title=Cell_growth&action=edit&redlink=1
https://th.wikipedia.org/w/index.php?title=Mitochondrial_biogenesis&action=edit&redlink=1
https://th.wikipedia.org/w/index.php?title=Mitochondrial_biogenesis&action=edit&redlink=1
https://th.wikipedia.org/w/index.php?title=Mitochondrial_disorders&action=edit&redlink=1
https://th.wikipedia.org/w/index.php?title=Mitochondrial_disorders&action=edit&redlink=1
https://th.wikipedia.org/wiki/%E0%B8%A0%E0%B8%B2%E0%B8%A7%E0%B8%B0%E0%B8%AB%E0%B8%B1%E0%B8%A7%E0%B9%83%E0%B8%88%E0%B8%A5%E0%B9%89%E0%B8%A1%E0%B9%80%E0%B8%AB%E0%B8%A5%E0%B8%A7
https://th.wikipedia.org/wiki/Autism
https://th.wikipedia.org/wiki/%E0%B9%80%E0%B8%8B%E0%B8%A5%E0%B8%A5%E0%B9%8C
https://th.wikipedia.org/wiki/%E0%B8%A2%E0%B8%B9%E0%B8%84%E0%B8%B2%E0%B8%A3%E0%B8%B4%E0%B9%82%E0%B8%AD%E0%B8%95
https://th.wikipedia.org/wiki/%E0%B9%84%E0%B8%8B%E0%B9%82%E0%B8%97%E0%B8%9E%E0%B8%A5%E0%B8%B2%E0%B8%AA%E0%B8%8B%E0%B8%B6%E0%B8%A1
https://th.wikipedia.org/wiki/%E0%B9%80%E0%B8%A2%E0%B8%B7%E0%B9%88%E0%B8%AD%E0%B8%AB%E0%B8%B8%E0%B9%89%E0%B8%A1%E0%B9%80%E0%B8%8B%E0%B8%A5%E0%B8%A5%E0%B9%8C
https://th.wikipedia.org/wiki/%E0%B9%80%E0%B8%A2%E0%B8%B7%E0%B9%88%E0%B8%AD%E0%B8%AB%E0%B8%B8%E0%B9%89%E0%B8%A1%E0%B9%80%E0%B8%8B%E0%B8%A5%E0%B8%A5%E0%B9%8C
https://th.wikipedia.org/wiki/%E0%B8%99%E0%B8%B4%E0%B8%A7%E0%B9%80%E0%B8%84%E0%B8%A5%E0%B8%B5%E0%B8%A2%E0%B8%AA
https://th.wikipedia.org/wiki/%E0%B9%82%E0%B8%9B%E0%B8%A3%E0%B8%84%E0%B8%B2%E0%B8%A3%E0%B8%B4%E0%B9%82%E0%B8%AD%E0%B8%95
https://th.wikipedia.org/wiki/%E0%B9%82%E0%B8%8B%E0%B9%80%E0%B8%94%E0%B8%B5%E0%B8%A2%E0%B8%A1
https://th.wikipedia.org/wiki/%E0%B9%82%E0%B8%9E%E0%B9%81%E0%B8%97%E0%B8%AA%E0%B9%80%E0%B8%8B%E0%B8%B5%E0%B8%A2%E0%B8%A1
https://th.wikipedia.org/w/index.php?title=%E0%B8%82%E0%B8%AD%E0%B8%87%E0%B9%80%E0%B8%AB%E0%B8%A5%E0%B8%A7%E0%B8%99%E0%B8%AD%E0%B8%81%E0%B9%80%E0%B8%8B%E0%B8%A5%E0%B8%A5%E0%B9%8C&action=edit&redlink=1
https://th.wikipedia.org/wiki/%E0%B9%81%E0%B8%A3%E0%B8%87%E0%B8%94%E0%B8%B1%E0%B8%99%E0%B8%AD%E0%B8%AD%E0%B8%AA%E0%B9%82%E0%B8%A1%E0%B8%95%E0%B8%B4%E0%B8%81
https://th.wikipedia.org/wiki/%E0%B8%AA%E0%B8%B2%E0%B8%A3%E0%B8%8A%E0%B8%B5%E0%B8%A7%E0%B9%82%E0%B8%A1%E0%B9%80%E0%B8%A5%E0%B8%81%E0%B8%B8%E0%B8%A5
https://th.wikipedia.org/wiki/%E0%B8%AA%E0%B8%B2%E0%B8%A3%E0%B8%8A%E0%B8%B5%E0%B8%A7%E0%B9%82%E0%B8%A1%E0%B9%80%E0%B8%A5%E0%B8%81%E0%B8%B8%E0%B8%A5
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https://th.wikipedia.org/wiki/%E0%B9%80%E0%B8%A5%E0%B8%B7%E0%B8%AD%E0%B8%94
https://th.wikipedia.org/wiki/%E0%B9%82%E0%B8%9E%E0%B9%81%E0%B8%97%E0%B8%AA%E0%B9%80%E0%B8%8B%E0%B8%B5%E0%B8%A2%E0%B8%A1
https://th.wikipedia.org/wiki/%E0%B9%82%E0%B8%8B%E0%B9%80%E0%B8%94%E0%B8%B5%E0%B8%A2%E0%B8%A1
https://th.wikipedia.org/wiki/%E0%B8%84%E0%B8%A5%E0%B8%AD%E0%B9%84%E0%B8%A3%E0%B8%94%E0%B9%8C
https://th.wikipedia.org/w/index.php?title=%E0%B9%84%E0%B8%9A%E0%B8%84%E0%B8%B2%E0%B8%A3%E0%B9%8C%E0%B8%9A%E0%B8%AD%E0%B9%80%E0%B8%99%E0%B8%95&action=edit&redlink=1
https://th.wikipedia.org/wiki/%E0%B8%81%E0%B8%A3%E0%B8%94%E0%B8%AD%E0%B8%B0%E0%B8%A1%E0%B8%B4%E0%B9%82%E0%B8%99
https://th.wikipedia.org/wiki/%E0%B9%81%E0%B8%A1%E0%B8%81%E0%B8%99%E0%B8%B5%E0%B9%80%E0%B8%8B%E0%B8%B5%E0%B8%A2%E0%B8%A1
https://th.wikipedia.org/wiki/%E0%B9%81%E0%B8%84%E0%B8%A5%E0%B9%80%E0%B8%8B%E0%B8%B5%E0%B8%A2%E0%B8%A1
https://th.wikipedia.org/wiki/%E0%B9%81%E0%B8%84%E0%B8%A5%E0%B9%80%E0%B8%8B%E0%B8%B5%E0%B8%A2%E0%B8%A1
https://th.wikipedia.org/wiki/%E0%B9%80%E0%B8%AD%E0%B8%99%E0%B9%84%E0%B8%8B%E0%B8%A1%E0%B9%8C
https://th.wikipedia.org/w/index.php?title=%E0%B9%82%E0%B8%9B%E0%B8%A3%E0%B8%97%E0%B8%B5%E0%B9%80%E0%B8%AD%E0%B9%82%E0%B8%8B%E0%B8%A1&action=edit&redlink=1
https://th.wikipedia.org/w/index.php?title=%E0%B8%84%E0%B8%B2%E0%B8%A3%E0%B9%8C%E0%B8%9A%E0%B8%AD%E0%B8%81%E0%B8%8B%E0%B8%B5%E0%B9%82%E0%B8%8B%E0%B8%A1&action=edit&redlink=1
https://th.wikipedia.org/wiki/%E0%B8%AA%E0%B8%B2%E0%B8%A3%E0%B8%9E%E0%B8%B1%E0%B8%99%E0%B8%98%E0%B8%B8%E0%B8%81%E0%B8%A3%E0%B8%A3%E0%B8%A1
https://th.wikipedia.org/wiki/%E0%B8%94%E0%B8%B5%E0%B9%80%E0%B8%AD%E0%B9%87%E0%B8%99%E0%B9%80%E0%B8%AD
https://th.wikipedia.org/wiki/%E0%B9%82%E0%B8%9B%E0%B8%A3%E0%B8%95%E0%B8%B5%E0%B8%99
https://th.wikipedia.org/wiki/%E0%B8%81%E0%B8%A3%E0%B8%94%E0%B8%AD%E0%B8%B0%E0%B8%A1%E0%B8%B4%E0%B9%82%E0%B8%99
https://th.wikipedia.org/wiki/%E0%B8%9E%E0%B8%AD%E0%B8%A5%E0%B8%B4%E0%B9%80%E0%B8%9E%E0%B8%9B%E0%B9%84%E0%B8%97%E0%B8%94%E0%B9%8C
https://th.wikipedia.org/w/index.php?title=Protein_targeting&action=edit&redlink=1
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https://microbenotes.com/animal-cell-definition-structure-parts-functions-and-
diagram, 2021)
https://th.wikipedia.org/wiki



