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* Prokaryotic cell Eukaryotic Cells

Comparing Cells

prokaryotic cells eukaryotic cells

bacterial cell

plant cell

animal cell
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The Kingdoms of Life
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The Living Being
Photosynthesis Kingdom Bactena and
and absorption Monera * Cyanobacteria
Absorption, Kingdom Microalgae
FPhotasynthesis, Protista (phytoplanktanic

ingestion forms), Protozoa,

Shime moulds

absorption

Photosynthesis
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Kingdom Kingdom Kingdom
Fungl Plantae Animalia

Micro fungl, Macroalgae, Brophytes, Invertebrates
Macro fungl Ptendophytes, Gymnosperms Vertebrates
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Brain shrinkage and L
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Light Microscopy

eye
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Dark Field Microscopy




Phase Contrast Microscopy
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Eukaryotic cells
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— Viruses
— Ribosomes

Electron Microscope

= Proteins
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= Small molecules
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RESOLUTION

{Resolution)d;, - minimum distance at which two points are resolvable
(ei.appear as two distinct points)

0.61 A d
dg= ——M—M o
M ina) ]
0.61 - constant of light refraction

A\ -wavelength of illuminating light

T) -refractive index {ratio of the speed of light in
the medium between the specimen and the first
lens and the speed of light in air)

(L -half angle subtended by the aperture of the first lens

M (sin ) -numerical aperture
(> 1000 x NA - empty magnification)

Manipulatable Parameters:

AAalitelight):= S50 am Nairy 710 Abbe Diffraction Apparatus

A (Uitraviolet Light) < 400 nm Nitaisry<1ss

b ectlve
A (electrons) < 0.005nm M (il) -1.50 Objective o
ops S
§
0 = “
\ —

do (light) - 0.17um {1000 x human eye)

do {electron) - 0.2A (1,000,000 x human eye) ‘ . _’ //

=

Slide With Diffraction Gratings
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Fluorescence Microscopy
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Confocal Microscopy
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Electron Microscopy

- | High voltage
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Transmission Electron Microscope (TEM)




Scanning Electron Microscope (SEM)
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SPHERES (COCCI) RODS (BACILLI) SPIRALS
Streptococci

(Streptococcus
Vibrios

pyogenes)

Diplococci Chain of bacilli (Vibrio cholerde)
(Streptococcus (Bacillus anthracis)
pneumoniae)

Tetrad

~

i i : Spirilla '
' (Helicobacter pylori)

Flagellate rods

Salmonella typhi)

Staphylococci Sarcina Spore-former
(Staphylococcus (Sarcina (Clostridium Spirochaetes
aureus) ventriculi) botulinum) (Treponema pallidum)
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Streptococcus pneumonia
Klebsiella pneumonia
Clostridium perfringens
Bacillus antrasis

Brucella spp.
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L-Ala
D-Glu
L-Lys
D-Ala

D-Ala
L-Lys
D-Glu
L-Ala

Polymer Linkage Unit
X I N
CHQO \ | CHQO\ |

o CI)HOR I \\ o CHOH " N o
T"CHy o | TcH, o | N

5 - i Jan>1
6P
L-Ala L-Ala L-Ala

L-Ala L-Ala
D-Glu D-Glu D-Glu
DAl Ly Lhs LA N

a A D-Ala R D-Ala ¥
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L-Lys L-Lys L-%'s

D-Glu D-Glu D-Glu

L-Ala L-Ala L-Ala
L-Ala L-Ala
D-Glu D-Glu
L-Lys L-Lys
D-Ala D-Ala



0 035 g S o35 Gl SSL (Jokw o,lg90 duo i

Gram Positive Gram Negative
Lipoteichole acid




o p )5 9 Cado o35 Ly SSL (Jakw 01910 Ui

Plasma Membrane
Periplasmic space

Peptidoglycan

Plasma Membrane

Gram Positive

Periplasmic space —j

Peptidoglycan

Outer membrane —

o P, e 2 T
D

(lipopolysaccharide
and protein)

s
/8

Gram Negative

oo g slis

.

S 00 g



» 4 g0 ng..yo‘ J.’)
el K5y glgil -
g B
S5 oo S5, a5 ,50 Sl b (6 ,55L Bl bayses e (el K,



http://life.buct.edu.cn/web/information/photo/2.17.jpg
http://life.buct.edu.cn/web/information/photo/2.17.jpg

4
Make film
4
Flood with crystal violet
R «

&

&
S N

Flood with Lugol's iocdine

All cellz take up the dye

N el
All cellz appear blue-black &
&
H "|,|. ./ <:)

Decolourise with acetone

. /

Y

&

Gram-positive cells retain the dye complex;

Gram-negative cells are decolourizsed '

/ Counterstain with a red dye

Vs

Gram-positive cells appear blue-black;
Gram-negative cells appear red

(SFly28l (g5l 5, gl o

P ol SO,
dgrg Jlws S :adql SG,
S5

ug.u»‘—JS.” Fy jj)

.

O] JU| WRETIN RG <



Gram Positive

Gram Negative

Fixation

Crystal violet

l

lodine treatment

Decolorization

]

Counter stain
safranin




A 3 S
Witk s o
= A ’, \"-‘\_
' e . \
. AN “" W < \‘ P
|~._\‘\, . 4/ ./ (’;n/
= "
\‘/ . X 4 !
. W - . =
3 L 3 -
K* /\ l‘( \i- \\l: i }f\“‘
%\'q g .
<
TAnf\y %
7!\ /\_.,\\.\&' v, T i 10um
@
\ - ' ~
L )
s @
-

I8 (55l X,



0w g sl (Y
eiSgp + Sl aid AV g = wly sl

.
XXEDAZTZT

AL PHACHELIX PROTEIN =
R
T S

i l‘- OLIGOSACCHARIDE =
e T e

Tl

GLOBULAR
PROTEIN

SEGMENT OF .=
ALPHA-HELIK PAOTEIN -ﬁ

(b8 e Jlasl g Jls Jlasl) olge Jlasl -
Sy un slo o3l il 5 -



PLik 0097 (o (>lgi= 9950 °
9390 &lg!

(lateral mesosome) LS 95950 (&
(septal mesosome) Jlicw pg595 (w

P3390 Lyl

by (8551 0l jolate 4 slid mlaw iol38l -

plie Oyl g Gadlaz o B0 5 (6551 pojaeg,S 4 Jlasl =Y
ool > 30 Jolw 90 4 00l (g jlwaiilen slo pg5904,S



S5 (S Olge

Ssil> (sl axs; 93 DNA S5 s 1p93505,5 )

W}Lﬁ —Y

3959l 5 =Y




939

Zeol o Jolo ;0 (uiig pn yiw ollws poj9m

Slaei a5 5,15 9529 pgjgmy sae VB« ¢+ 390> (6,55L Joho (49,0
3yl (Siws Jsboo 0 (uSgp Fiw S 4 o] 380

JSa3 89 5 (29590, RNA Sl 5w 1o 5 50 90 5l pgiem, 10

o

aa-tRNA,
arriving

3

Codon  Codon Codon Codon Codon Cedaon

Modified from Griffiths et al., AN INTRODUCTION TO GENETIC ANALYSIS, 6th Ed., W.H. Freeman & Co., 1996.




B+S ySzsS o 90 5l a5 Canl Vo5 (6,51 Jolo pojom,

. J.&w.: Y-S 9
W\ hribosome LYo s sl o
30nm (84 4 ~2000,000 dattons rRNA 16s
- TP R AR

large subunit small subunit

: O+S u»."u f-‘)}‘ 2
rRNA 5s4 rRNA 23s

S E5 VO

2 rRNAs 1 rRNA
34 polypeptides 21 polypeptides



(W356) J3%
Dgh (oo wowe b (8L (S5 > alws U
Sk e 7 j0 Sllasil LB e acdy )b (ol ouSly S 4 58 0
g (0 odaliv (655
Qg oo aBlu alolB 5l e Lol Wil suissCs (oo b Do




~

oy g0 sy

Vibrio chlorea ..l

o 3 g8g) i)l

Pseudomonas aeroginosa sl
oy el Gl

Helicobacter pylori sl

L4

o=y Sx o=l
E.coli o5l




© 2004 Dennis Kunkel Microscopy, Inc.




kel Ol (oo simel S5, Jgoms slo 29, b S5 o9 sl Jds o @
SlaS 5 51 P el SO sl Sge ovalin (6,90 g8y S L,

L
- o o ” ‘ &
‘ ;
- —_— f \\ - 2 3
=
. A
£ ’ 8 “»
.? -
! 1
-
~ .



flagellar filament
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