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Mollysks Slime Molds

A
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NUNIUAMULANAIITZAN9 Prokaryotic cell vs. Eukaryotic cell

Nucleoid
(folded

chromosome)
|'\ e, A
\
\
'l

Nucleus

Nucleolus

Chromati

Prokaryote Eukaryote
(%4 dl v = | =) . .
anwazilgiusauau Prokaryotic cell Eukaryotic cell
A Y oa = 8 v a v
WWanNdARYE Laisigavy Uganu
YU 1-2 lulasuns Tuginan
¢ ¢ == aad v ' . .
DBTLNLUAR el ULPBNN YU mitochondria
5US19E1IWUEN Y 1NaY Wi
TsTulay 70S 805
reproduction Binary fission mitosis and meiosis
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Domain Archaea

B louensife aswiduasgndnngulinu Kingdom Monera Jagdulasunis

Janensinanaenludnlawy WesninIngimansaunudoyalvie Wiy

O 13J"1NUL§@‘1/91:3J1‘3’3L®§85 (no nuclear membrane)

1

_ 13quaa§umuaéﬁﬁ@mqm (no membrane-bound organelles)

B sfundussrusenauasd Plasma membranes sinsluannnnuluiuaiise

-4 v

meudﬁ Snlude “extremophiles” — ilosansinnudsditinvedauuily

AN1IZUINRBUNTAIUTULTS
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3 Domain system of classification

: LUANLEY
U3 THUTYIINUDY
AdEINNMUN —
9151AY
Last Universal Common
Ancestor (LUCA) yAEY
AT 1 pTdeduundedidiassuuluidly 3 Tawu http://biology.ipst.ac.th/?p=959

Phylogeny based on differences in the sequences of nucleotides in the

cell's ribosomal RNAs (rRNA)/cell's membrane lipid structure and its
sensitivity to antibiotics
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laLuUaI5LAY: Archaea - Extremophiles

B daulivguin onReludedliddinnguusniiaduuu

q
v o =

Tanitlaunuanuda vauziilandafianmiisuusslal
wisnzAugedidan
B Extremophiles
| Thermophiles - adefl 60-80°C (S0geni)

"] Acidophiles — 9181 pH 3 wi3esnT

1 Xerophiles — 91&TULAILAININ

1 Halophiles - afgffiaudutuvasnaagun

B Jwseu sisthTeulassguunli/laveiadn neawmnd §

B Jgtunuensifeluusiinaue 1nTu 1y Yanin

Wlan wnde umayns A Youdy dldanves

oJo‘ai

&0 Nan1zliizuwss (mild condition) Anule

'o ¥ SV ‘Q . ‘ é’ ‘\?' i | »
http://www.dpchallenge.com/image.php?IMAGE_|D=448561
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Archaea

¥ N - |
k ) \ ’ £33 ,’
Methanogenic archaea
form a symbiosis with
termites.

Sulfolobus infected with
the DNA virus STSV1.[14%]
Bar is 1 micrometer.

&

Prokaryote, 419 0.1-15 m (#58111A77)
aa%umuaﬁhjﬁﬁaﬁ@ (membrane bounded organelles)
various shapes: spheres, rods, spirals or plates
TAsead19ndsuUATiEeU o+ Weuvavunil cell wall
U19BUANU flagella,

cell membrane 181 phospholipid ifdnwaL LN
Single circular chromosome

UAUDRTUNAINYANY TILNYUILUTNINTVRIFENT
wuluGawInday mild/extreme condition #U 10% 284
auvsdludlduy e

siAsussanlSadulsan
SrufianAulen https://en.wikipedia.org/wiki/Archaea
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Example of Archaea

Sulfolobus
*\/olcanic spring
*oH 2-3
*Temp 75-86 C

*Thermoacidophile

Halococcus
®High salinity water
®32% NaCl
*Halophiles

FINg@MIUAT 2



Archaea vs. Bacteria vs. Eukaryote

Cell Membrane

Ether-linked

lipids, pseudopeptidoglycan

Ester-linked lipids, peptidoglycan

Ester-linked lipids, various

structures

Gene Structure

Circular chromosomes, similar
translation and transcription to

Fukarya

Circular chromosomes, unique

translation and transcription

Multiple, linear chromosomes,
similar translation and

transcription to Archaea

Internal Cell

No membrane-bound organelles

No membrane-bound organelles or

Membrane-bound organelles

Structure or nucleus nucleus and nucleus
Various, Various, including photosynthesis, .
_ - . _ - Photosynthesis and cellular
Metabolism with methanogenesis unique to [aerobic and anaerobic respiration,

Archaea

fermentation, and autotrophy

respiration

Reproduction

Asexual reproduction, horizontal

gene transfer

Asexual reproduction, horizontal

gene transfer

Sexual and asexual

reproduction

Protein synthesis

initiation

Methionine

Formylmethionine

Methionine

RNA polymerase

Many

One

Many

Toxin

Sensitive to diphtheria toxin

Resistant to diphtheria toxin

Sensitive to diphtheria toxin
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IntuuuANse (Domain Bacteria)

1
a

B FadNawadifen aunaan ~ 2 llasues laseasiasadlududou

B Prokaryotic cell Aoliifiiflo

Y a =

9

BUUILARYE (nuclear membrane)

fluvirus — mitochondria  cell polien
e -
N «
‘g’: ! _ human
At smallpox virus egy
s
K ) plant cell frog
lipids o €gg
bacteria
Relatives sizes on a logarithmic scale
I 1 1 1 | I I [
0.1 nm 1nm 10 um 100 pm 1 mm

10 nm 10(? nm 1um

|
Electron microscope %’ﬁﬂﬂ’]ﬁ’m%ﬁﬂg 2

|
Light microscope
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lauLluANLSey (Domain Bacteria)

AlInadinen vundn ~ 2 lulasiuns lassas1awad lidudau

Y a =

Prokaryotic cell Aelaiflfevuiiandea (nuclear membrane)
aa%umuaaﬂlﬂﬁ@jaﬁu (membrane bounded organelles)
a1swugnssudu DNA sUsalunsnay
pilaanuansiludlalnawau (peptidoglycan)
findunuguwuuliendesne (Asexual reproduction)
dlugiiuselovi vsstinnelse

wulanni saudenelusenieuyed

LUV UDATUANIAIYNN

Chemoheterotroph landsnuainugizersendintuveasduvsd wu dina wl waglaa
uningogtdiu ensiuuala

U19vilndansnzsinasla 1w green sulfur bacteria, purple bacteria

FINadmsuag 2
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wuwuanselanni winszniniglusianieuyee!

(%)

N211e Unn ald miaiunnela seuuduny

**eAUDIYENYIU STUULADA Lazuas*™

9aUNTIUTZI0Y %38 Normal flora

e auVsEINUaNAEAUANTIn lneUndlinalviialny
JANUUNYUATILIDIT19N8LNUIUD ULV IALAALSA (San Wwarleland

LS1UB I ITIUINS 12 VU ALENLN
FINedmsuag 2 12



Bacteria-LLuainLse

$19997NVUIALEA UIAgaUaT LN ASANYILUATILSYTIR 89N NISINIZLAEUY
=1 q 2w qu =1 A A ' . .
D1MISLANTD FINNBNITUL IIUDINNSLABLYD 758N Petri dish

9IMIRLUAEUATIEY = a1501m3TITnTY + U (agar)

ANYAIENITATYLFAULAYD L UATIS BUUDIMSLAEe t5un talail (colony)

lalativasnuaniseusasyiindldnwazuansnsiululuausie wu & suie anuyy

ANWULYBU NI 418

)
D
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B
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X
()
=
©
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O
e}
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LAMUHNLDaIUUDIANISINIZIAEY MU LSAIUUDIISINIZLAES??

Ao & Y
a1391M15Nu + U

Ao & Y
FrAnendmiuag 2 msovisndutu+ U



anwauzlalatva L uANISELUUAIG)

om0 ® W ok <=

Punctiform Circular Filamentous Irregular Rhizoid Spindle

Blovation . e MR

Flat Raised Convex Pulvinate Umbonate

Margin (7 S0 STy

Entire Undulate Lobate Erose Filamentous Curled




SUT1UAZNITINILIAIVDUYAALUANLTY

- (' = ° 3U919
Coccus Coccobacillus Vibrio Bacillus ) nNau /Viau /Lﬂaﬁn
VAN MIINALEEND

Spirochete * he/a/nau/sanuiliuang

e Jalatlusznaunlgigaalluaiiise
AMUIUUINUY

ME2Y Staphylococcus
- nga/naw

Streptococcus
ae/nan







Fimbriae Ribosomes Cell wall Cell membrane

Capsule

Cytoplasmic matrix

(L

Actin Chromosome Pilus Inclusion Flagellum
lllan?onts (DNA) body

1A598519999ULUANLSY

(unelaseasranulunuaiiisaursstaving)
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Prokaryotic cell

Pilus

Capsule
Cell wall

Cell
membrane

Flagellum

Chromosomal DNA ¢
is localized in a region
called the nucleoid.

aIngndvsuag 2

3
YA

flagella
pili, fimbriae

daunvieriuyas
Capsule, slime layer

Cell wall

Cell membrane

TUslawanaau

ribosome
granules
DNA, plasmid

19



Flagella
v Y
. ARNYLLE
. 42gliaaaunla
e IUIU ALAUINWURI9NY

Fimbriae

. JuIALANNILNANLIAEAN

e ATUIUNINAIT

. drelvuuafizeianizilode

Pili
. ¥179071 fimbriae
o 1% 1 o .
e 1UAUUBYNII fimbriae

. YAYFUNUS

9

o LLOURALIU
o Tsilasawnng

Vibrio cholerae

@ i
_
waitcf::?l?
Neisseria gonorrhoeae
nalsAruaslu tnaznumaiulaaniy
Pili and Fimbriae
/
"male" //
///

sex pilus

/4

bacteria displaying fimbriae,
~ 1to a surface

"female"

FAnendmsuag 2

Pseudomonas sp.
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wadga (capsule), an (slime)

a1swlleInanelaa naeUNTeUNARNAT
U9 Yad LANUAWINADUN LU dl
AYAUDNVTVIDVDILEY

NuluLuAN SN iR MISIL LA
LuANSEABlIAUINTHA WU Krebsiella pnuemoniae
Mlivandniau/Januiu

6 a a
bR UANLIY

Plasma
Membrane

phagocytic

FINandmsuag 2

receptor — N\
for C3b e

=)

white blood cell .

Cell Wall

Capsule

LAUgaYIE
Unanulaln
B IRRIL e
JuLgaa
LUAILSE

21



nugLaa (cell wall)

Gram-positive Gram-negative
. capsule
pilus cell wall

N e / \ ‘,

outer
membrane
plasma membrane

ell
hbrane

nucleoid (DNA)

cytoplasm
[ g—

ribosomes

B mihisnwgusn Jesiunassnwanusuniglueas Unleawad duasievansursin

cytoplasm

periplasmic
space

flagellum — —

peptidoglycan

B danudAglunisuiseas lintdaadluiuuesn

B Usznaunig peptide, polysaccharide wag lipid Tudndiunnenuyinlndeumnddoula
Ay =2 AnwuwuaiiSeladiedu = Wi Gram stain technique

FINedmIuAg 2 22



GRAM-NEGATIVE

Gram Negative

gt § -

5 ]
’-
’-

ludusnngnazane

v TN e,
AIELBANDDDA C/) 2

dvgneanin

(‘ii(‘( "{‘t‘{‘(’) (‘““““““““W' Outer membrane

GRAM-POSITIVE

Cell wall

structure

Lipoproteins

Peptidoglycan

——— Periplasmic ——

i
' Lipopolysaccharides N Porin ' Protein

space

Cytoplasmic
membrane

S
‘*‘“““,‘“““““@ ““““‘“‘““ NTILRIRUTENDUNNLATITILANANS

fuvad cell wall yilAuauise
Tun1s@nd crystal violet 1lavgans

b2 6 1 U
Aeleanagean1siull

Gram Positive

Fixation

Crystal violet

lodine treatment

Decolorization

LLaaﬂaaaél

Counter stain
safranin

Gram staining

FINedmIuag 2



Lﬁ@ﬁj&lwaé (cell membrane)

Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.
Glycolipid Oligosaccharide

Integral
protein

Seoo

Integral
protein

Hydrophobic
o helix

Hopanoid

.
........
- . ?, - 9 %

.
.
" »
A X X

Phospholipid

Peripheral
protein

{Houns vieviulassaiasinsgeglulelananady
Vansraduuaieasiitinld uidndervaduuaiisayme
TUsAu 50-70%, luiiu 30-40% anslulawmsaaniios
ﬂ'm@amﬁr;huv?haaﬂﬁumaﬁ 7 diffusion wa¥ active transport
Fuaszeiansenag wasnduneuley Sududasne (receptor)

=

Tunuaendaasziwadld Wornwad Jusiuniwessining uazioulvindnlulunsdunsziuas

FIngnamsuag 2 2



https://www.pinterest.com/pin/438678819946690761/

Plasma Membrane

Cell Wall

1'§I‘UT>6213J (ribosome) DNA

Ribosomes

B asslushusazouled din e
B duiugudnans 20 nm

B Asyeluwas

Flagella

B lUsAU 30% wag rRNA 70%

Cytoplasm

B 910 70S U888 50S wag 30S

DMV M I AR
B LuaTiSglsazyinasiannisasaulananenuly E:

ﬁ’ﬁU’]x‘iEJEJ’NWUIULL‘Uﬂ‘V]L'iEJU’]\‘i"UuﬂLVI’mu

B Cytoplasmic inclusions

B »579a0UlameNanIganssal w3en15daua :
Ralstonia eutropha WUANISoNNU IUAUAZ TUANT

polyhydroxyalkanoate (PHA) nfluwaradnanw
FAnendmsuag 2 25



Cell Wall

. - .. . - p s “”""-.
P e S AT Y o
e b S s D AR N SRy 3 J}.\"-'.s.‘.»h'
3 G ST O TN 04 % 8 0 T A

3 4 '.N- AR |

= a = & . m}}:.:-'v o f‘g" *Eiﬂfx-‘z
58N HIAADBYA (nucleoid) i
DNA 23nay fufudundens i

I~ A Y Nucleoid
laifligeny

! o Plasma Membrane (cell membrane)

guaulngjaguulasiuley Guodoralns]  damdonog
guuvdueguaniastulay vulaseasng O
N38n waaia (plasmid) o©O

Wa&@dln (plasmid) = extra chromosomal DNA

< 1 gj
1RLaNNIT 29 J DNA YINUAUR =
YUIALRINNIT 2% VB9 D 3 TasTaileny wanane

finalneuAuN1sdLATIEY plasmid Indaiefaies
UNYLAANNITOUILNTNTINAYU eenomic DNA VBLARADAATE LAIT18a095 L9l UNSau

AU genomic DNA 9]
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pulagaUas (endospore)

spore coat

ales (spore) Nas1sdunielulgas
cortex

wulunanedvawiu Bacillus, Clostridium .

U

1 cell @579 1 avos lufiorndunisduiug

| i outer forespore membrane
wumumaamfsﬂu N7 FUBAG Y

v ¢
inasslussuznoulalgvoinIsasey [GEAGERRLORGITRE
sUTwazaumivasalaslugadazianseiuw ) )

g . aUasannaasganssayl =7y
Tadnanunuuafiele S Ams \07.(o¥ \ -
v = Y a ‘dy v a v = 6
NUAMULTS AdoY a1siadalnte 98 wazausau (80°C 10 ui) e TRy ™ = ;
\7 'S
o N 5 4
,\ P ’0 \
o - . 0 P -
LY Y B P
] oy N
o ) o
.~ P 4 i- /,\ ! s
o o
.-i,i‘°/ S = ",§ i
Q ST
& 0
V4 ‘0—90 \ i
<
) 1 -1 a 1 dy
ANLEAIRALLRUIYDIFUAS aﬂa%maé’ammnmﬂmamzigé
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N1SHUNUFVDIUATLTY

NISLASULAULATDILUATILGY = FNNATUIUNINAINVUIN

WUwadan 110 2 = binary fission tin LU
2 wadifiuwnainty
N15918096189789 DNA (DNA replication)
MsLfinuinvedsas (cell elongation)
v daldiEnisdu

"1 Ansuenide (budding)

U1 mMsuaniinvesiwad (fragmentation)

De

ASLIIUINUTEBINTALDULUUN IR A9l
NN

1 2 22 22 2% 22 2. 2"

FINedmIuAg 2

cell wall

septum

Cell wall

Cell membrane
) Chromosome 1
) Chromosome 2

* Ribosomes

DNA (chromosome)
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ABN1TAYNBATITNUTNITUVBIUATILIY

a Bacterial transformation

Release of &
/ \ DNA / FU DNA gnaarudnguuaiisey
\ A FSURNUEavILAE

Antnbuotuc Transformation

resistance gene

Donor cell Recipient cell

b Bacterial transduction

YU DNA pndan1uLd

a a 1 (Y] a :JJ [~3
(W%N LLUﬂVlLiEJWJiUIWc’JfLI‘l’JiﬁLiJu
Releaseof

phage Recipient cell -I-ranSd—UCtion

Phage-infected donor cell

C Bacterial conjugation

ANAIN18TU DNA LARKNIU
O — O Tassadne N5en
conjugation tube

Transposon Donor cell Recipient cell . .
Conjugation

Copynqht © 2006 Nature Publishing Group
5 29
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BUNTUITIUVBIUATILIY (Bacterial taxonomy)

B International Journal of Systematic and Evolution Microbiology (IJSEM)

B nsuisngubidanumileudadiiintugs

B dnuaugilvlunisdanay

AauandRNIdugIY: JUIN anvaglaseasaveaniuad

=

AnuanURluN1SANESaUNA19AY : Gram staining, acid fast, spore
mManaaeustiedl: [WanauiRnanssuveseulediunnsetu
Protein analysis: ANLANANUBILUTAY LU LATIETIS

Amino acid sequencing: a1AUTDINTADLLU

Nucleic acid sequencing: aduilnpdlalng #3e a1AuluLUL DNA

= sequences of nucleotides in the cell —> ribosomal RNAs (rRNA)

FInendmsuag 2
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5 nadlngvaauuaiitse

1. Proteobacteria

WUATILIELNTUAY WUNINNEA metabolism wainuany

WU Rhizobium sp. 1u‘lJu'i’m5I"J, Purple sulfur bacteria

>

2.Chlamydias

o
hS

LUANSELNSUaU Usan lugaddnd

WU Chlamydia trachomatis inlvitialsanuaslu

X/
*

® 3. Spirochetes

a A [ < =
LUANLIYLLNTNAU gﬂsw,ﬂumam

Leptospira interogans 15aauu %o aulnalulsas

Y

Treponema palidum 1sa%W &

X3

* 4. Cyanobacteria

L)

a A o ¢ A < a v Y
wuATISELNTIAU RTINS W1 Wunanusnnasne O, 1a
Nostoc, Anabaena Ainuluvunng ¥rea39lulasiau

Spirulina @1vstaEsulUTAUGS

o

* 5.Gram-positive bacteria
aa v o
wuATsewnsUUan wulanald

Lactobacillus spp. HAANTALAARN

Streptpomyces spp. HangUHTUzaNIUIndeTY waslendy
FINB@MIUAT 2



Uselavsunas I neuaauantae

1
B Uszlyvd
Juteqaunsduszdndiu (normal flora) wisduiuenslse =2 Hedosiusienie

govaaeyndalidinlnunleesialuamsvesiiy usinisddglunisnelmianis
NYUIBUININTVDIET Laussnlumu wu tsladey

Tdlugeamnssy wu msvdnuuidied dhduaney
Tlun1sfnen39e 1ns1zEesdeRaz9sTIRaY Aunuglasinsa (Tueu)

Recombinant protein factory/GMOs l8H&ana1591199 1Y Butdu TnTY LagkFnuad

LuALSeNTlUsAUES
B vy

NANAISNEIIUTUATIY

lnalsanee W I, viengdn, @1 vewdu L uny

AN MTuAg 2 -



Lactobacillus spp.

NARNNSALAARAIINUINTE UL

2 » )
AN

“natto” fandingUu ¥nANaImaeLEeesY protease 1N
WuANLSE Bacillus subtilis var. natto

Probiotics

xxxxxxx

L OINT ,bhm 3 w
RS

[Pzt

yogurt

gerim  gesam  gerim

falcuit. ?quult ? faloult ;

YUIINOINA
Rhizobium 34

i N, 3191717

g -
UULUSY Fngndmsuag 2 "



%

1)§u?1nﬁﬁﬁﬁ *ﬁ %« \

aneuzaTuNIulsA
3) \ansai .
WNAUNANEN A
LEANAENA \

(DNA nwz)

28NN (Q) & @ g
’ 4) agrobacterium 5)ladnly
- = ' Piigiv Tuaany

Nuntulsa ‘

2) 6 mmwm
ADINATNA
aan Ly

agrobacterium

PR e
NNy
aunulsa

o
EWIZLREN

Genetic Engineering in plant
WANANIFETINNVAALUAIWLEN TN GMO lagaAen159i197u plasmid wag

wuaiil3e Agrobacterium tumefaciens

FIngndmsuag 2
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Human Insulin Production

DNA

Human
pancreas cell

\

Introduction of
recombinant DNA

into a bacterial cell

Human insulin-
producing gene

Recombinant
DNA

/
c

Plasmid DNA cut with
Bacterial DNA / restriction enzymes
Bacterium

Plasmid
DNA

7

Recombinant
Bacterium

Human insulin

: 'uucooo 8215- H
Fermentation s
Tank

FINadmIuag 2

i

Human insulin

Extraction &
purificaion of
human insulin

Recombinant
bacteria multiplying
and producing
human insulin in
fermentation tank

Humulin’ R

%EGULAR
*uh[\&t\ilman injection,

'DNA origin)
100 9

.,‘1-111’

WL W1 WL MLl SumGEE Rl me e w.

S
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Cyanobacteria

Copynight @ The McGraw-Hill Companies. Inc. Permission required for reproduction or display.

c. Oscillatoria cell

L @negndmsung 2
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Spirulina %38 @%I1YLNFLINDY

HlUsAulugadgs 9SS ugunm

Anabaena d@11150639
lulasiaule aaeteula

nitrogenase Wulaginn

Microcystis aeruginosa  @519815w
microcystin nszaulmAnuzisadu Junnyinlu
st deaunaing Tusslenilaild 1
GRINGEY

FINedmIuag 2 40



UseleiLas LNy

B JUszlywil

] Lﬂuﬁmémmmﬁ LazAweaNTLAULALATTUURNAT UGN

1 grapsslulasiauluiulivdsududalunsald wu weanan (Nostoc) orundu
(Anabaena) spa@aamaise (Oscillatoria)

] Lﬁummﬂﬂsﬁuqq L aiﬂgam VIDAMIIULNAYIND

B vy

T dlesaaulannnifuluazdiaidssedsinnaoy

U UN9UnRAdS 9@ N
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13ANIAAUDIMITUUUAIN LU
21Uy 9199329 viaady 21N
Salmonella, Vibrio, E.coli,
Clostridium botulinum >> T3

+

APFAIRN

Tsau1aNzan 3NLYD

Clostridium tetani

Streptococcus pnuemoniae,

. : & da o . Fngdmsung 2
Krebsiella pnuemoniae d@19LNAN Propionibacterium acnes

a2



N1SANEILUANLSY

B l¥naasganssAdiaevenugs
Oil immersion lens #1100x objective lens
B Anw cell size, shape, N1IIALILIF
Brandeudifiewin contrast MnliiueasuuafiSedaauly

Electron microscope

B U0n12lae9lue1nls
LLaﬂiﬁL“f}uL?jaU‘%ﬁjw‘é Talafiifien (sinsle colony)

NAABUAMAUURARNII)

FPINBEMIUAT 2
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AULAYLYD (Petri dish)

nilalail (colony) YBILUATILIULATEYUUDINNT

Al

FInendmvisuag 2

=\

dy a o Y < (%4 4 Q‘
n1sugniawuaiselmduasnuguigns

AEn1skyATlA single colony streaking fne
nskieanee (loop) wielulalalatiifen

(single colony)

a4



