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http://www.youtube.com/watch?v=Zal JSEuOE04
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Each organelle has characteristics (size, shape and density for example), which make it
different from other organelles within the same cell. If the cell is broken open gently, each
of its organelles can be subsequently isolated. The process of breaking open cells in an
isotonic buffer is homogenization and the subsequent isolation of organelles is cellular
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fractionation. Isolating the organelles requires the use of physical chemistry techniques,
and those techniques can range from the use of simple sieves, gravity sedimentation or
differential precipitation, to ultracentrifugation of fluorescent-labeled organelles in
computer generated density gradients.
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Jaiy g5 sad S 8wl L Lalaia V) 25y Alluie &l glad s oDlef Jsaall 85 sSAa) e glaall o alal) aa
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Overview of cdlular fractionation protocol
Liver

ALL MANIPULATIONS
Cut and Mince

ON ICE!

Homogenize

Separation

Take out aliquots and make dlide (crude homogenate)

@: Mitochondria

Lysosome /

Nucleus
Rough ER

Golgi

L ow speed spin

/ l

Pellet (nucleus, intact cells) Supernatant (organelles of small diameter or low mass)

Resuspend Higher speed spin
Wash and spin Pellet r e Super natant
v
Discard supernatant resuspend l
Suspendnuclear pellet Mitochondria cytosol/organelles

Of small diameter or low mass

~. |

Make aliquots and slides (organelle purity)
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Organelle Enzyme(s)

Nuclel DNA, Histones, DNA polymerase

Mitochondria Succinic dehydrogenase, Cytochrome oxidase
L ysosomes Acid phosphatase, other acid hydrolases
Plasma Membranes | Acid phosphatase, other acid hydrolases
ER Glucose-6-phosphatase, Nucleoside diphosphatase
Golgi Glycosyl transferases
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Why do you think that the organelles obtained with this method are not | (wal| J/geud/

pure? Can you suggest an additional or alternative method to better
purify these organelles?
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Experiment: Plasmolysisin Plant Cells (About 15 min.)

Plant cells are surrounded by a rigid cell wall, composed primarily of the glucose polymer,
cellulose. many plant cells have alarge central vacuole surrounded by the vacuolar membrane.
The vacuolar membrane is selectively permeable. Normally, the solute concentration within
the cell’s central vacuole is greater than that of the external environment. Consequently, water
moves into the cell, creating turgor pressure, which presses the cytoplasm against the cell
wall. Such cells are said to be turgid. Many nonwoody plants (like beans and peas) rely on
turgor pressure to maintain their rigidity and erect stance. In this experiment, you will discover
the effect of external solute concentration on the structure of plant cells.

MATERIALS
Per student: Per student group (table):
v forceps v' Elodeain tap water
v" 2 microscope dides v' 2 dropping bottles of dH20
v' 2 coverdips v/ 2dropping bottles
v/ compound microscope
PROCEDURE

1. With aforceps, remove two young leaves from the tip of an Elodea plant.

2. Mount one leaf in adrop of distilled water on a microscope slide and the other in 20% NaCl
solution on a second microscope slide.

3. Place coverdlips over both leaves.

4. Observe the leaf in distilled water with the compound microscope. Focus first with the
mediumpower objective and then switch to the high-dry objective.

5. Label the photomicrograph of turgid cells (Figure 7-3).

6. Now observe the leaf mounted in 20% NaCl solution. After several minutes, the cell will
have lost water, causing it to become plasmolyzed. (This processis called plasmolysis.) Label
the plasmolyzed cells shown in Figure.
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Plasma M embrane Definition

The plasma membrane of a cell is a network of lipids and proteins that forms the
boundary between a cell’s contents and the outside of the cell. It is also simply called
the cell membrane. The main function of the plasma membrane is to protect the cell from
its surrounding environment. It is semi-permeable and regulates the materials that enter and
exit the cell. The cells of al living things have plasma membranes.
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1. Investigating animal cells

Cheek cells are epithelial cells that line the interior surface of our mouths. The base layer
of cellsin an epithelial structure are not actually cells, but a sticky layer on which the cells
anchor. The other surface of the epithelial cell touches the outside world (like skin) or an
open space (like the mouth). Because of their high rate of division, epithelial cells are
found tightly packed together. When you stain your cheek cells, you should be able to
distinguish between the nucleus, cytoplasm, cell membrane. If you are very observant
(and lucky) you may visualize the nucleolus and other organelleswith in the cell.

Procedure:

« Using aflat toothpick, very gently scrape the inside of your cheek to obtain cheek cells.

« Spread the cells on the end of the toothpick onto the microscope slide.

« Add 1 small drop of methylene blue to the sample. Methylene blue will stain the sample,
allowing visualization of the nucleus, cytoplasm, and even some organelles. Note:
methylene blue will stain your hands and clothing. Wear goggles, gloves and an apron.

« Place a cover dip on the sample. Press down on the coverdip and remove excess
methylene blue with a paper towel.

« Using the scanning objective (4x), focus the specimen and locate cheek cells. Change the
objective to low power, refocus on afew cheek cells.

« Finally, visualize your cheek cells at high power. At this point, you may need to reduce
your light intensity and adjust the condenser aperture.

- Cell Membrane

o — Nucleus
e ~“Cytoplasm

=
ﬁ o
Figure. Stained human cheek cells. Using this very simple stami né procedure, we can easily identify some of the
basic structures of an animal cell. Nuclei appear as small, dark elliptical structures within the cell. If you can
isolate a single cell, it will be easy to detect the boundary of the cell, the cell membrane. Between the cell
membrane and nucleus is a fluid, known as the cytoplasm. Within the cytoplasm are several organelles. However,
it is difficult to determine which organelles these are with this staining procedure.

~—=
| S—

21



https://ar.wikipedia.org/wiki/%D8%AC%D9%8A%D9%86

potal) 4318 [ cy 5 daala

lel) A4 ale

Al g

Ayl

A il

sl de gane sland gl Callall ol

LA W -

:G_‘ﬂiﬂ\

-4.580)

22

s Dl




) &41S ] cy 5 Analy I RATS

Ay 91 e 1Ll
1 Jand) 31 ga

(CJ\ Joa ¢ yua c:t.)a.'x;) Clblall He e
Bl e s Gk

zoll dslae @
v" 1M sucrose
v' 50 mM Tris-HCI [pH 7.2].
v 5mM MgCl2.
v 5mM KCI2
rdand) 43y ha

Al daa¥) Jadsi g 2 20 30 s Aa a5 5 ab 8 sl Al ey Al ¢ 3aY) e Jsandl iy ]
ARV aalde b Do adl L

Al aladinly (o % (gada JAN B jura adal ) adadi 5 juall Alal) AaidW) (e dpadinn yall daui¥) J3a5 2
B3y Chy kg Bala

Agagivn yall AoV ol alay g oz Jall Jslaa ale 10 by 3

LI e i )l ae sl dagdald) i 5 DA (g g sla) il sSall Wy e 3 V) Jeali 4

(383 3 53415 X400 (o (s S pall Lkl e aladiuly 4y o) can 5 5

ol 7 3l Jlae (e Ja 10 A8l 4 ) alaisale) o3 6

Crad 18- 3y da ha Bty 9 40 W) o e (A JssdlSl (50 %660 328 5 53 slass ana il |7
PAREGRY]

renall ani s ala dpala ) il (and VA (e Glld 2y 5 (S jall 5 gaall ganall con 8l gill Ay 5 Ll
AU dagdl) Sl A o 8 s Jraadilly & Sl i) 4l ¢ 3aY) jaaiy juiasd ol 43 gl

J(Askall
O =S (it i gmal oS $1Mal g A gmidall jmgaall Coali B1 gl Ay 1l gl Sl La | L9 S gl

falail) g ey

S0, o) Joe @b A | AL S e/

04 ) Bale) die (e g (e Al g Jaall Ay i) S 5 B DA aBgi Ja | GU Sl
e gead WA (oo i) 30 (e Apalal) L0 L | o/ Sl

~—=
| S—

23




potal) 4318 [ cy 5 daala

(olend) 44 ale

Al g

o yaall A8

A il

sl de gane sland gl Callall ol

LA W -

:G_‘ﬂiﬂ\

-4.580)

24

s Dl




aotal) 4 [ 2y 5 el el B8 ple

LAl Jusdl 7

Zoalite Alall LDAS il s we aedh Loy anally JSEH Cun e doal) Sl 8 LAY Caliss
Joad) Jaiy o 68il) de jita g Al sha dpnanl) LA (4n s JuST Ao dglaall daids o aodil) raall
Adliaal) Al WA e iy Jad) S (S Lo g uls sl Jaha uanl)

oAl JISal e Al

LY i S 5 yalatia

saallaall Gl S LA Jie JSAN) a8

Lanll LOIA Jie JSA 4 gy

Jneanl) LAY Jie JE de it

xylem vessal Jis Jill 4 gUata

ULl 3 sy daadaid) LAY Aduda Jia JSE Aataie
ASH LA Jie JSA) dSa

eLalall LAY Jie J<EN 4 jaa

elaal) G Al LAY e JSAI 40 see

NoJR-C I e NN N FC R SR

TP The Mool HL Canpant o b, 1 Padtets an mga 0l MO Iweads bt 0 yiry

Cubodal

Dol

~
e S e

Rl "SR -
-
w2
—

Sdlale Fustorm {spadic-shaped) Flious

Lddlialt dLicef
SLYAY) Ol MR s La | Lo S/
913lal g LAY JLSE) aamti g Al Gilsl) jghatl o ABMe i & | A Sl
ALLaY) e I3lal g JSAIL i) LDA aran 4LATI Ladla Ja | I S/ pus)
SALIAY) JSA daay A La | Ll Sl




o slad) A8 [y 4S5 daala leall 418 ole

Lee ) 5l g <y 01,8

o smnllSH Y1 HS 51 ) sanallSl) = Sal (gn Bale S i Al LAY e el 253 1 Crystals <l st
O 22 Ledgn pani e (e 53y ) sl (g L Tasan Ll W1 LSS w5 e e Sl 5 (o sanadlSH i g )\S
wl sl OIS ey Lime SISG  Jaedl il 5L

OSars pyramid s ) prism Js—5se JS& e oS5 Prismatic  crystals das—&gall <l gLl
280 s - Allium cepa (onion)dwasd! @l 4l jall &l ) ¥ 8y JWipall (30 A leibhadl

il 8 Lgilandle San g dpa s 5) 4g ) sdse sl A s S and Cilaand a1 Druses 4xadl) @l sldl-2
. Salixcibaiall s Nirjumaddall il au siall

agay iy s I3 e sile aeadi cibleil) Auae Al sha s ddias <l )5k & :Raphides &) <l shll-3
Vit Ssiadl il 315 5) 8 Ay <l bl AasSle Sy s sas ) A8lal ) b il

Dhaad Ay gai Aais () 65 ¢ o gl SN 5 )IS e S i : Cystolith Adlaall 35l o) & sl Ay sall 4
¢ shl) o 4ie oty 5 shbu stalk e (e Adlaall 3 ) oLl Call ¢ o ISl il g IS Bale 4gle o i 418
OS5 Lithocyst 4 saall daay sall (S ) Lithocyte 4 sall 40l daleall 5 ) L) e 4 glall 400 o
Gl s A LS e sa A LA (e Leaa )

sdand) 43, ks

4253 %70 J3aS (LIS Sl Sl s deadl i) 5k g (e badad g o b1 e S (s
LAY el and pasdysdag il slhae e puamsdaala jdag 3 o adadll o3 o s s ja 38 o
) hydrate s alell (e o) 3ol ead)Chloral hydrate Jslase (e b 3k adaiall Caal @il sl il
Sl el S0 s a5kl 5 (%15) JsaSl (A J sl Jslae (e 5kl IS say Canal (slall (g Gt >
RO CN EEVEN R g EN R PPN JO FRCA P L O

Raphides in Hypoestes
phyliostachys, the polka dot piant

Ldlialt {Licef
fl skl oSS ba | LY/ Sl s/
$)ilal g uilS jae @L,.M\géab}m\ RO S A | A S pds
f) ) olall QL&) DAY | G Y ped/

~—=
| S—

26




) &41S ] cy 5 Analy I RATS

Ayl aud

o » Lo~

e KN |

s U

27




o slad) A8 [y 4S5 daala el 441 ale

e sl g Clatiudtd),9

(o SISO a3 iy gl penalls el Favsal s ) 5 S o B 3 s Sl 00 5 e
Jaze 7 5l g ddida gll 5 S il y S Cua (e alagin D) Calias 480 ) clilal) g Lo 5 cana 4408l
e 5 S 10 1 o ledsh
Jediy : Leucoplasts sl daie cilaiudl 1
:Proplasts 4 s¥) <l
:Etioplasts sanll Glaiu3Ull
:Amyloplasts Laill 45 jLall culasiusul)
:Elaioplasts ¢saall 45 )l cilaiu3ul)
:Proteinplasts (or Aleuroneplasts) ¢ s_»ll 45 Al ciladuSull

:Chromoplast 45stall caiudll 2

i s S Cliana e L€ 5 g5 i) claiudlll o :Chloroplasts saddl a@laiudlall,3
el padll 3l aaa o 5l sl Jelall i3S il £ 53 G o) i) 5agiudlll ans g JS5 Caliag
(Sl <3

Plastids
CHLOROPLAST = e T
DOVBLE MEMBRANE ENVELOPE~, 7 STARCH GRAINS Etipest < Jrmee
\ A
OUTER MEMBRANE ——_ A SENETIC MATERIAL O

INNER MEMBRANE
2 & (O

Chromoplast  Chloroplast  Leucoplast

RIBOSOMES <

/i

R = /) s
g : - tivakoros @ @
THYLAKOLD e RS ) WWW-FTEXPLORING.COM Amylopiast Elaioplast Proteinoplast

—
TGTROMA LAMELLAE This diagram Is understood o be in the puble domain as
stated at hitp.//ba.ly/IfgplUa (AprE 2012).

~—=
| S—

28




) &41S ] cy 5 Analy I RATS

L end) £ 5ad)

Y o) 4 gaall daaall e Ll ginl ooy il g5l e IS e Jlie diad a8 Cags 1Y )

) AT T (0 S8 LaS) 5 Ukl o (0 i ¢ 32 55 s EUCOPLAST (sl A clasiadhl o
s ) il 580 ¢ a0 (0 i e 3m 55 lin (35 ¢ on ple omnd i A3y S i )
.o&mueu_)\j 10x3)d\u;3um\j;¢d\j;ua)£§@4m

Ol daae calasiudll UG daay

S AN I e S L €1 5 Ll i e m ¢ a 34 :Chromoplast istall clacasill o
LA?'“'-)\J IOijﬂ\&_\Ajuaaﬁ\j:\A.iJ.nﬁ\Ja.c ;LAS‘D)L;‘LAQ cmj:u:\haai)ﬁ:ér_ d—‘m‘c‘é‘&“}j\
_cJAu'ﬁ

LA JWd g g pand) Ll 45 glal) colaciudlall sy

CHLOROPLAST :s8) padll clatiudall o

Ll il e sl aal pe LedadSy elal g o) pmd (SiLEA A8 55 38 o) peadW) Jall) e 388 day 35 34 ]
Ay ) Al 5 3850 5 3l o giam s 35 il anl Y AL laa 385 5 0n e Jand ia Ay
_bJAWLqe.uJUloxﬁﬂ\uu&\}cw\j;uﬁ)ﬁy.@ﬁ

Asa il o) padl) clatiudiall JSE- JJaaY

Led 8 ada gis dag 28l e Elodea <l e 485 aoda o g jdlie JS5 sl ladndlll A5 ) (S 2
VLIA#\&_\M.}\JLAM\wuﬁj@ﬂ\;&u#eﬁcuo#

~—=
| S—

29




asladl 43S [y S5 daaly and) 4181 ale

el gl Ayl a8
A il ol

sl de gane sland gl Callall

[T VO O

0 C_‘:\lﬂ\




) &41S ] cy 5 Analy I RATS

<380

CUaa DUl

:ladd) Sl a pad) claiadll) I (Ll

+3) gall

&) padll bl 51,550 @
(e 05Shs (eed)) Gall Jslae @
«0.33 M Sorbhitol
« 10 mM Sodium pyrophosphate (Na;P,O7)
«4 mM MgCI2

«2 mM Ascorbic Acid
« Adjust pH to 6.5 with HCI

(Chopping board and knife) (xS s audati 4a sle

(Chilled mortar and pestle) G () aa B35 Gslae
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Inner Boundary Membrane Cristal Membrane
(Part/Section of the (Part/Section of the
Inner Mitochondrial Membrane) Inner Mitochondrial Membrane)

Quter Membrane
(Outer Mitochondrial Membrane) -____'___,_.----
- ’-.“'/

Inner Membrane
{Inner Mitochondrial Membrane
= Innermitochondrial Membrane)

Intermembrane Space
Consisting of:

* Paripheral space — — —
* Intracristal SpAce — — —

Matrix of the
Mitochondrion

Intermembrane
Space

Matrix
Granule

Ribosome

Cristae
Cristae

Ribosome
Mitochondrial DNA

Ribosome Stalked Particles
(Also present all around this crista and on the other cristae - only a few examples shown here)

Diagram of a Mitochondrion: Copyright hyRose Ltd., 2012,
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| solation of Mitochondria

Materials
* Rat, mouse or suitable source of fresh liver
* 0.25 M sucrosein 10 mM HEPES buffer, pH 7.5 (Homogenization buffer)
* 0.25M sucrosein 10 mM HEPES, pH 7.5+ 1 mM EDTA (Suspension buffer)
» Teflon homogenizer
* Refrigerated centrifuge
+ Janus Green B
» Hemacytometer and microscope

Procedure

1. Sacrifice and exsanguinate a rat that has not been fed for at least 24 hours prior to
lab.

2. Remove the liver and weigh it.

3. Add the liver to a beaker, and for each gram of liver, add 9.0 ml of 0.25 M sucrose
in 10 mM HEPES buffer, pH 7.5. Thiswill produce a 10% brei, aterm used to indicate
a homogenized suspension.

4. Add the brei to centrifuge tubes and centrifuge at 4,500 xg for 10 minutes at 4° C.

5. Decant the supernatant into clean centrifuge tubes and discard the pellet.

6. Recentrifuge the supernatant at 16,000 xg for 25 minutes at 4° C.

7. Decant and discard the supernatant. Resuspend the pelleted mitochondria in 20 ml
of 0.25 M sucrosein 10 mM HEPES. Skip to step 10.
OR
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Optional: if cleaner mitochondria are desired, resuspend in 20 ml of 0.25 M sucrose in

10 mM HEPES + 1 mM EDTA and perform steps 8 and 9.
8. Recentrifuge the suspended pellet at 16,000 xg for 25 minutes at 4° C.
9. Decant and discard the supernatant. Resuspend the washed pellet in 20 ml of fresh

sucrose without EDTA and place the suspension in an ice bath until further use is
required. The suspension will remain active for approximately 4-6 hours if kept cold.

10. Mix a few drops of Janus Green B solution with 0.1 ml of mitochondrial
suspension. Place one drop of this mixture in a hemocytometer and determine the
number of mitochondria per ml. If there are too many mitochondria to count, make
seria dilutions of 1/10 to 1/1000 and recount. Diluted mitochondria must be counted
rapidly. They are not stable and will decompose if not counted within a few minutes of the dilution.
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Glacial acetic acid + Ethanol (95-100%) 1:3 ¢Sk
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Carnoy solution 2 ¢S Jstaa,2

Glacial acetic acid +Chloroform+ Ethanol (95-100%) 1:3 :6 (i55%
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Propionic acid + Ethanol (95-100%) 1:3 ¢ ¢S4
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MITOSIS

Interphase

*DNA has been replicated but
*Chromosomes not yet visible

Prophase

*Chromosomes condense and thicken

*Each duplicated chromosome appear as
two identical sister chromatids

*The mitotic spindle begins to form

~—=
| S—

39




) A4S ] 55 RIS

Faagments  Kiwbbuorr

o naxchear

ernedope
™

Prometaphase

*The nuclear envelope fragments

*The spindle fibres become attached to
the centre of each chromosome
= kinetochore

Metaphase

*The chromosomes assemble at the
equator = metaphase plate

Anaphase

*The spindle fibres begin to contract
*Thas starts to pull the sister chromatids
apart
At the end of anaphase a complete set
of daughter chromosomes is found
each pole

Telophase and Cytokinesis

*Nuclear envelopes begin to form around
each set of daughter chromosomes

: *A cleavage furrow divides the cytoplasm

Nuchur - (INIEPE in two = cytokinesis
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13. Preparation of Meotic M etaphase Chromosomes

1. Flower buds of seventh and eighth developmental stages (Figure 2A-B) were collected directly
from thefield at 11-11:30 AM during April-May.

2. Sepals and petals were removed from the selected flower buds and the anthers were kept in 45%
acetic acid for 5 min.

3. A part of the fused anthers was smeared in adrop of 2% aceto-carmine stain.

4. After 10 min, the prepared dide was slightly warmed by passing over aflame.

5. After 30 min, the stained cells were washed by adding drops of 45% acetic acid on one side of
the cover glass and by drawing the access fluid from the opposite side of the cover glass with the
help of a strip of blotting paper; this step is crucial for clearing the cytoplasmic background of the
stained pollen mother cells.

6. Finally, the prepared dide is wrapped in afold of blotting paper to remove access of 45% acetic
acid leaving only athin film of fluid in between slide and cover-dlip.

7. Photomicrographs were taken with Leica Microscope and suitably enlarged (Figure 2C-D).
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Figure 2. A. Stages of male flower buds of Coccinia grandis for meiotic preparation; B. Gynomonoecious
hermaphrodite flower buds, C. Meiotic metaphase chromosome of male (Arrow indicates end to end
pairing of X and Y chromosomes.); D. Gynomonoecious plant. Scale bar=1 cm for A and B, 5 um for C
and
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The Scientific Method: Science is a search for an understanding about the way that
things work in the natural world. Scientific inquiry is based on falsifiable hypotheses. This
means that there is room for any assumption about the natural world to be shown false.
Science is fluid and dynamic and changes as new information is introduced, examined and
the best explanations are accepted. If a hypothesis cannot be shown to be potentially false,
then that hypothesis cannot be investigated using science. A scientific investigation depends
on a set of procedures. These procedures or steps are known as the scientific method.

1. Observation: An initial observation is made about a phenomenon in the natural
world.

2. Hypothesis. A possible explanation of the phenomenon, or answer to the question
IS proposed. In most studies, there is anull hypothesis (a statement of no change) and
an aternative hypothesis (statement of change). Oftentimes, the scientist will make
more specific predictions based on the more general hypothesis that has been
proposed. It is very important that the hypothesis that is proposed is scientifically
testable and potentially falsifiable. For example, the hypothesis: “Monet is the
greatest painter of all time” is not scientifically testable since it is a subjective
statement. However, the hypothesis could be changed to make it testable, for
example: “Monet’s paintings are the most valued based on auction prices.”

3. Experiment: An experiment is designed to test the hypothesis.
4. Results. Data are collected in an objective manner.

5. Conclusion: The results are analyzed and the alternate hypothesis is accepted or
rejected.

Using the rules of the scientific method ensures that an investigation will be designed
so that results can be reviewed in an objective manner and the experiment replicated
by others. The ability to repeat an experiment is essential to the validity of itsresults.
If a tested hypothesis can be shown true in repeated testing, it may be that the
information will be added to the general body of knowledge that is science. By the
way, negating a hypothesisis often just as valuable as is accepting one to be true.

A good test isolates a single factor or variable for examination. Sometimes this is
very difficult to do. A crucia step in designing experiments is to identify the
variables and treatment groups.
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