NUCLEUS

KNOWN MOST EUKARYOTES

LOCATION CHROMOSOMES

NUCLEUS



NUCLEUS
KNOWN MOST EUKARYOTES

LOCATION CHROMOSOMES

REGULATES
CELL METABOLISM

NUCLEUS



TRUE PLANT

e , INTERCELLULAR
CYTOLOGY o S SPACE !

: MIDDLE
PEROXISOME AMELLA

4—| PLASMODESMATA

VACUOLE
| CYTOSOL
CELLWALL MW ||
\ GOLGI
MIDDLE
LAMELLA | NUCLEUS
CHLOROPLAST . |
% \ “d={ MITOCHONDRION
CYTOPLASMIC A .
STRAND NUCLEOLUS
CYTOSOL RIBOSOMES
CELL ROUGH ER
MEMBRANE
SMOOTH ER

. e P|TFIELD













PROTEIN SYNTHESIS

DNA
GENES

3~

|

EZ

5~
AR CECRARARBARCRCRGRARGE T

TRANSCRIPTION

|

\

M-RNA

|

CODON CODON CODON CODON

TRANSLATION

v VvV V¥

\4

PROTEINS

AMINO

ACID




 METABOLISM | m  METABOLISM |

HEXOKINASE
\

AP AD
GLUCOSE-6-PHOSPHATE

ENZYMES PHOSPHOGLUCOISOMERASE ENZYMES
!

RED = ENZYME

FRUCTOSE-6-PHOSPHATE RED = ENZYME

PHOSPHOFRUCTOKINASE
!

AL ADP
'

FRUCTOSE-1-6-PHOSPHATE




+
FRUCTOSE-1-6-PHOSPHATE .

I
ENZYMES ALDOLASE ENZYMES

l l

PHOSPHOGLYCERALDEHYDE - PGAL PHOSPHOGLYCERALDEHYDE - PGAL
I I
TRI-PHOSPHATE DEHYDROGENASE TRI-PHOSPHATE DEHYDROGENASE

== & NADH

1-3-BISPHOSPHOGLYCERATE 1-3-BISPHOSPHOGLYCERATE
PHOSPHOGLYCEROKINASE PHOSPHOGLYCEROKINASE
| P

3-PHOSPHOGLYCERATE - PGA

NN ¢—

3-PHOSPHOGLYCERATE - PGA




3-PHOSPHOGLYCERATE - PGA 3-PHOSPHOGLYCERATE - PGA

ENOLASE ENOLASE
! !
3-PHOSPHOENOLPYRUVATE 3-PHOSPHOENOLPYRUVATE
PYRUVATIIE KINASE PYRUVATI! KINASE
| |
ADY ALY ALY APy
PYRUl\/ATE PYRUlVATE

ENZYMES ENZYMES

NUCLEUS REGULATES ENZYME SYNTHESIS
NUCLEUS REGULATES CELL METABOLISM



NUCLEUS
ULTRASTRUCTURE



NUCLEUS




NUCLEAR
ENVELOPE



NUCLEAR ENVELOPE

NUCLEUS
DOUBLE MEMBRANE

NUCLEAR ENVELOPE



NUCLEUS

NUCLEAR
ENVELOPE




NUCLEAR
ENVELOPE
PORES



NUCLEAR ENVELOPE PORES

COMMUNICATION
CONDUITS BETWEEN
NUCLEUS & CYTOSOL

NUCLEAR ENVELOPE PORES



NUCLEUS

PORES

NUCLEAR
ENVELOPE

NUCLEAR
ENVELOPE

NUCLEUS

CYTOSOL




NUCLEUS

PORES

NUCLEAR
ENVELOPE

NUCLEAR
ENVELOPE

NUCLEUS

CYTOSOL




NUCLEOPLASM



NUCLEUS
NUCLEOPLASM

NUCLEUS
FLUID MATRIX

NUCLEUS
NUCLEOPLASM



NUCLEUS

NUCLEOPLASM | e =

& PORES

NUCLEAR
ENVELOPE

NUCLEAR
ENVELOPE

NUCLEUS

CYTOSOL




TRUE PLANT
CHROMOSOMES



NUCLEUS
CHROMOSOMES

LINEAR DNA

NUCLEUS
CHROMOSOMES




NUCLEUS
CHROMOSOMES

LINEAR DNA

HISTONE PROTEINS
PRESENT

NUCLEUS
CHROMOSOMES



NUCLEUS

CHROMOSOMES

NUCLEOPLASM | e =

& PORES

NUCLEAR
ENVELOPE

NUCLEAR
ENVELOPE

NUCLEUS

CYTOSOL




NUCLEUS CHROMOSOMES
LINEAR DNA
i
NUCLEOPLASM [y % =
X 3 - D PORES

NUCLEAR
ENVELOPE

NUCLEAR
ENVELOPE

NUCLEUS

CYTOSOL




EUKARYOTE :

CHROMOSOME :
O U
\ N /70”
LY AY
O 0 nA

4—% HISTONE PROTEIN g
Tﬁ HISTONEPROTEIN | | |
Qa7 '

EUKARYOTE CHROMOSOME: HISTONE PROTEINS PRESENT




NUCLEOLUS



NUCLEOLUS

SITE: RIBOSOME SYNTHESIS

NUCLEOLUS



NUCLEUS

CHROMOSOME

NUCLEOPLASM fu= ?

& PORES

NUCLEOLUS LR "0 iy 8

NUCLEAR
ENVELOPE

NUCLEAR
ENVELOPE

NUCLEUS

CYTOSOL




NUCLEUS
EVOLUTION

.‘,\,



TRUE PLANT




TRUE PLANT
CYTOLOGY




DOUBLE
MEMBRANE
BOUND
ORGANELLES
SUMMARY




TRUE PLANT
CYTOLOGY




TRUE PLANT




TRUE PLANT
CYTOLOGY




TRUE PLANT




TRUE PLANT

CYTOLOGY




TRUE PLANT
CYTO LOGY




TRUE PLANT
CYTOLOGY




TRUE PLANT




TRUE PLANT
CYTOLOGY

HLROP

»

\

v

ol

LAST




TRUE PLANT -

e INTERCELLULAR
CYTOLOGY e SPACE
‘ MIDDLE
PEROXISOME LAMELLA

4—| PLASMODESMATA
VACUOLE <

CYTOSOL

GOLGI

CYTOPLASMIC

STRAND NUCLEOLUS
CYTOSOL RIBOSOMES
CELL ROUGH ER

MEMBRANE
SMOOTH ER

PIT FIELD




TRUE PLANT

: INTERCELLULAR
CYTOLOGY | == < RCELL
' MIDDLE
PEROXISOME LAMELLA

VACUOLE

CYTOSOL

GOLGI

CYTOPLASMIC

STRAND NUCLEOLUS
CYTOSOL RIBOSOMES
CELL ROUGH ER

MEMBRANE
SMOOTH ER

. e PITFIELD




TRUE PLANT

INTERCELLULAR
CYTOLOGY RCELL
%
MIDDLE
PEROXISOME LAMELLA
N\
‘ ) % <@ PLASMODESMATA
VACUOLE — S
> CYTOSOL
CELL WALL |-> .%&
A\ GOLGI

MIDD - J

SINGLE-MB

CYTOPLASMIC
STRAND

NUCLEOLUS

CYTOSOL RIBOSOMES
CELL ROUGH ER

MEMBRANE
SMOOTH ER

. e PITFIELD




SINGLE
MEMBRANE
BOUND
ORGANELLES



SINGLE
MEMBRANE
BOUND
ORGANELLE
TYPES




SMBO
ORGANELLE TYPES

VACUOLE

SMBO
ORGANELLE TYPES



SMBO
ORGANELLE TYPES

VACUOLE
PEROXISOME

SMBO
ORGANELLE TYPES



VACUOLE




VACUOLE



VACUOLE

PLANT CELLS ONLY

VACUOLE



VACUOLE

PLANT CELLS ONLY

LARGEST ORGANELLE

VACUOLE



VACUOLE

PLANT CELLS ONLY
LARGEST ORGANELLE

STORAGE ORGANELLE

VACUOLE




- i y
y 2 g ~
& ' » : , / £
LY

B b ANT CELLS ONLY B




TRUE PLANT

p— INTERCELLULAR
CYTOLOGY e ’ 220 ———— ‘q SPACE L
&PV s A \ - \ MIDDLE
PEROXISOME <\ LAMELLA

VACUOLE
- CYTOSOL
CELL WALL |l> ‘.\
\ GOLGI
MIDDLE
LAMELLA NUCLEUS
CHLOROPLAST "‘
MITOCHONDRION
CYTOPLASMIC
STRAND NUCLEOLUS
CYTOSOL RIBOSOMES
CELL ROUGH ER
MEMBRANE
SMOOTH ER
RIBOSOMES

. S PITFIELD




TRUE PLANT \ @

CYTOLOGY

INTERCELLULAR
— SPACE S

N\ 4_( MIDDLE
PEROXISOME L\ LAMELLA
— 4—| PLASMODESMATA
VACUOLE ORGANELLE |
CYTOSOL
CELL WALL |-> %‘
GOLGI
MIDDLE
LAMELLA ——
CHLOROPLAST n

MITOCHONDRION

CYTOPLASMIC

STRAND NUCLEOLUS
CYTOSOL RIBOSOMES
CELL ROUGH ER
MEMBRANE
SMOOTH ER
RIBOSOMES

. S PITFIELD




TRUE PLANT

INTERCELLULAR
— SPACE
)\ MIDDLE
‘ = A\ LAMELLA

CYTOLOGY

PEROXISOME
p——— 4—| PLASMODESMATA
VACUOLE ORGANELLE | )
' CYTOSOL
CELL WALL |-> l.‘y
\ GOLGI
MIDDLE
LAMELLA | ~UcLELS
CHLOROPLAST oo el
L (G
,' \ &,4-§-| MITOCHONDRION
CYTOPLASMIC A .l
STRAND NUCLEOLUS
CYTOSOL RIBOSOMES
CELL ROUGH ER
MEMBRANE
SMOOTH ER
RIBOSOMES
et

. — PIT FIELD




VACUOLE
ULTRASTRUCTURE



VACUOLE

VACUOLE

MEMBRANE

)‘. BT U ) D
e
g iy RSN

CYTOS
R R AR Y L

o=
oy e LR N \ A~ b A kit L
AR S e e e R Aty )
e 4 ine

CHLOROPLAST

“' 4 (-0,.':
)‘ ) AT

[ -“ X
¥, W\'




TONOPLAST
MEMBRANE



TONOPLAST

VACUOLE MEMBRANE

TONOPLAST



TONOPLAST

VACUOLE MEMBRANE

MEDIATES TRANSPORT
INTO & OUT OF VACUOLE

TONOPLAST



CS

VACUOLE

VACUOLE

TONOPLAST

B R EIL A
LA AR PCTRACE e R
e g el SN

CYTOS
g LAt

TR
L Lt LT S S 4‘413‘-.»' i Sl wal T4l
0 A d e ot i "":“"‘\

CHLOROPLAST

e

: ¥ ok
ATV AT
-.i'J » " 3




CELL SAP



CELL SAP

VACUOLE CONTENT

CELL SAP




VACUOLE

CELL SAP

TONOPLAST

0 CEN
AR A Rl e
ARk T

CYTOS
AN AL LR

4\
L T C 4‘413‘-.»' i Al ol T
J .‘.‘_,..,J,v.. o l - N ",‘._/,-\ ‘R}:{‘::.‘«.

CHLOROPLAST

)‘% - ‘;‘ P

¥ ok
Her Rl ‘:b" o
-.i'J » " 3




CELL SAP
CONTENT



VACUOLE

CELL SAP

TONOPLAST

0 CEN
AR A Rl e
ARk T

CYTOS
AN AL LR

4\
L T C 4‘413‘-.»' i Al ol T
J .‘.‘_,..,J,v.. o l - N ",‘._/,-\ ‘R}:{‘::.‘«.

CHLOROPLAST

¥ ok
Her Rl ‘:b" o
-.i'J » " 3

MW

e



VACUOL

\ Ji. [ mETABOLIC
N WASTES

— 7 LR [TonopLAST

4 3 l“ »
" R

oS

A TR TN PSP A (f "o
'..:\. "‘_' }‘;‘ ‘(:."_. ‘.:l‘-}.oll'/':',-l -f““:.h'y‘,. o .v'\ "
L i o"«'j"}*‘f o P~ y\"u:-t_ M

CHLOROPLAST




VACUOL

POLYMER
METABOLIC
WASTES

TONOPLAST

POy
CYTOSOL |

u
A LT e s A W)
LRl ,LA";‘" ;:4'..\"'-l.'}d,’.;/.\‘_»“.r.‘."f:;., 4 s
S v L "4;4:‘}:«.‘ . vf“"‘:’-}l\ﬁ‘i\.‘:L;‘

-----

CHLOROPLAST




VACUOL

HYDROLYTIC
ENZYMES

TONOPLAST

ir e

CY

-----

TOSOL

‘j-" ' .,I ;;.'..\ l.'}d,’ o .\“‘ e,
e e Yo ST

CHLOROPLAST




VACUOL

L g » ¢ »
Oyt R R (o Tl
RN 2y

oS

A ST L TN oSSR e s (f "o
'..:\. "‘_' }‘ h ‘(:."_. ‘.:l‘-}.oll'/':',-l -f““:.h'y‘,. " .v'\ "t
L i O"w':&“"’, o P~ __-7\-'-_\_«.,;45: Y o

CHLOROPLAST




VACUOLE

VACUOLE
RECYCLES
METABOLIC
WASTES

CHLOROPLAST

TONOPLAST

.

CYTOSOL |-

s = T VT el TS
M e P :" '(:."‘.\\'4:}'0’-./.'{"f‘-'\ff"

. v L { NN v A
pry TR J;.fu:.a}v—va‘,:‘:??\o\‘kﬁzt‘qc 4




VACUOLE

CELL SAP

TONOPLAST

B R FIN) s
e
g iy RSN

CYTOS
TR A RS

\
ANy )
an QRS Y \ = b AG Sk LA
AR S e A
v ' Rl

CHLOROPLAST

: ¥ ok
ATV AT
-.i'J » " 3

WC

e




VACUOLE

WASTE
CRYSTALS

TONOPLAST

CHLOROPLAST

v "
A o T
ot G i T A

N TN L TN D T
OBt R g e

B e L e A \ P bl SR
4 “...-.‘ e .J..l'ﬁ-é‘—ﬁ_vf‘.tb-;';\ﬁ‘k}:%?\

-“ X

[



VACUOLE

CALCIUM OXALATE
CRYSTALS

TONOPLAST

X o IO 3
R L el T o
TRt Yy ¢

......

CYTOS

CHLOROPLAST

] . h“;"" ¥ ..,-._/.“-: \.‘,1.‘ (‘-‘:‘".‘:;r ,'L"‘ ry
ol Pl SR R R e
T W ot oy S



VACUOLE

VA
STORES
NON-RECYCLABLE
METABOLIC

CALCIUM

CRYSTALS

OXALATE

TONOPLAST

CHLOROPLAST

CYTOSOL

e

L

5 z 3 VT D TR
N Kl .‘. ,“:.'.“‘.,. |:}'O,’../.\”"r‘-.ﬁ' ;
y S aleDd v u,-a":‘:".?\a\..é:.’.?,




VACUOLE

CELL SAP

TONOPLAST

B RO IR A
A
e g el SN

CYTOS
R R e

SRRy
A s L L S i Ao ek
J .‘.‘_,..,J,v.. o l - N ",‘._/,-\ ‘R}:{‘::.‘«.

CHLOROPLAST

‘x‘ 4 r.;,:':

e

: ¥ ok
ATV AT
-.i'J » " 3




ANTHOCYANINS



ANTHOCYANINS

CELL SAP
BLUE & RED PIGMENTS

ANTHOCYANINS



ANTHOCYANINS

CELL SAP
BLUE & RED PIGMENTS

ATTRACT ANIMALS

ANTHOCYANINS



VACUOLE

ANTHOCYANINS

TONOPLAST

CHLOROPLAST

Ve D SR AT g
Ny AR I ‘q.v.---.,}.o;./.\, .r.‘-.t'

L

{ ad : { A7 R
35 et ’_,;.‘n:..o_,u—-a‘,..‘:".?\n..ﬁ.'.t v




w & N

' ANTHOCYANIN PIGI\/IENTS ,f' ‘

A



I



PEROXISOME




PEROXISOMES



PEROXISOMES

PLANT CELLS ONLY

PEROXISOMES



PEROXISOMES

PLANT CELLS ONLY

PHOTOSYNTHESIS CELLS ONLY

PEROXISOMES



PEROXISOMES

PLANT CELLS ONLY
PHOTOSYNTHESIS CELLS ONLY

SITE: PHOTO-RESPIRATION

PEROXISOMES



- i y
y 2 g ~
& ' » : , / £
LY

B b ANT CELLS ONLY B




/‘

. PSYN CELLS ONLY 1

7







TRUE PLANT PR

SPACE

CYTOLOGY ' 7 \ INTERCELLULAR

MIDDLE

PEROXISOME LAMELLA
PLASMODESMATA
VACUOLE
' CYTOSOL
CELL WALL |-> l.‘y
\ GOLGI
MIDDLE
LAMELLA } s
i TR |\
CHLOROPLAST
4 \ == MITOCHONDRION
; B, COa
CYTOPLASMIC o INGER
STRAND NUCLEOLUS
CYTOSOL RIBOSOMES
CELL ROUGH ER
MEMBRANE
SMOOTH ER

o 4—| PIT FIELD




TRUE PLANT \ PR
— INTERCELLULAR
CYTOLOGY | - = ceLLuear | 7]
B ~ ¥ | MIDDLE
PEROXISOME | LAMELLA
4—| PLASMODESMATA
VACUOLE
- CYTOSOL
CELL WALL |l> ‘.\
\ GOLGI
MIDDLE
LAMELLA NUCLEUS
CHLOROPLAST "‘

MITOCHONDRION

CYTOPLASMIC

STRAND NUCLEOLUS
CYTOSOL RIBOSOMES
CELL ROUGH ER
MEMBRANE
SMOOTH ER
RIBOSOMES

PIT FIELD




RUBP

S
PHOTO-RESPIRATION

02 » | RUBP-ASE

A

PHOSPHOGLYCOLATE

y

A 4

GLYCOLATE|- SHUNTED w» | GLYCOLATE

GLUCOSE

A
PGA SERINE e SHUNTED W SERINE

1 "

GLYCERATE | <« SHUNTED-| GLYCERATE

02 >

A 4

GLYOXYLATE

A 4

GLYCINE [ SHUNTED |  GLYCINE

CO2 DECARBOXYLATED

A

CHLOROPLAST PEROXISOME MITOCHONDRION




TRUE PLANT -

e INTERCELLULAR
CYTOLOGY e SPACE
‘ MIDDLE
PEROXISOME LAMELLA

4—| PLASMODESMATA
VACUOLE <

CYTOSOL

GOLGI

CYTOPLASMIC

STRAND NUCLEOLUS
CYTOSOL RIBOSOMES
CELL ROUGH ER

MEMBRANE
SMOOTH ER

PIT FIELD




TRUE PLANT

: INTERCELLULAR
CYTOLOGY | == < RCELL
' MIDDLE
PEROXISOME LAMELLA

VACUOLE

CYTOSOL

GOLGI

CYTOPLASMIC

STRAND NUCLEOLUS
CYTOSOL RIBOSOMES
CELL ROUGH ER

MEMBRANE
SMOOTH ER

. e PITFIELD




