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1 General remarks on working on egg based virus
propagation /yaul §ib e pugsmll HuSi Jooll dole Wl

Chickens are susceptible to many infectious
diseases. One of the most important of these is the

P e kil U e 2

viral disease known as influenza which is caused for ** By 2l ALY eds V‘M AT el

examples by the actural HIN1 virus. For this
reasons viruses can be propagated will in chicken

e R L NS

eggs for vaccine production purpose. 2SS LSe et 1 . HINT L

Eggs for our work can be purchase from normal
chicken farms.the eggs must be 9-10 days old when

Pl W 2 Y el G g )

purchased. Lhaad bty milll 2l o) s LS5

Then the virus probe is inoculated into the eggs o= C)‘fa of % 9 C\""U‘ Ao e e

where the virus is propagated while the eggs are
incubated. The work must be done under very
clean circumstances and atmosphere to prevent .
contamination. ¢

Testing the actual state of the eggs is done by
candling.

AT10-9

R R R ¥ S PNy ¥l

Gl g a8 el

ol el 0

1.1 Basic laboratory skills / duulwY/ 4 usall i, lgoll

Laboratory staff should be familiar with and have
practiced the following skills prior to the
commencement of HIN1 disease vaccine production -
this manual does not contain further details about
these skills:

® Aseptic technique.

e Sterilization by autoclaving and hot air of glassware
and discarded materials.
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Egg based Influenza Virus propagation for vaccine production

1.2 Recording details of egg purchases / ¢/ duoe/ Juaiily Sl
v/

An order can be placed for the delivery 15 Adll ey el 5.&:5 fub = R

of the eggs. It is useful if the person

responsible for placing the orders and 2. ls, N 29 oF Jaged) il

receiving the eggs keeps records. The
following  information should be =wd (S Moy Sleslall Laig

recorded in a notebook set aside for this o
purpose. 1P s @ AUl Sleslal

e Date when the eggs are ordered and ) . ) L.
&8 N‘(’“\Ju@\?‘l‘bf&‘@f".

the name of the person who
. &l e
e received the order. Al 4B

® Number and age of the eggs ordered. codbll 2 sgsac @

e Date and number of the eggs
received. .(..l:.ml\ L) 34s g 'CUU °

e Colour and appearance of the eggs

received. . M\ ool ey 0 @

e Number of eggs damaged during . .
L) : A fade @
transport. JE I3 S ) >
e Date and number of eggs placed in sl é%;—“ 2. sas @)U °
incubator.

* Number of viable eggs after candling  J«24l! CAM:«.J\ SUSTR iU S N VN

prior to inoculation.

1.3 Cleaning and decontamination / _ghil ¢ (il

Appropriate chemical disinfectants must . ,{ 23 a5l gl plsn) g
be used for cleaning equipment,

materials and work surfaces. All LW x> . fesll cjﬁ-“tj <l goY),  Cadaid)
laboratory wastes must be assigned to a

o onlee & B e o5 OF 2 el

7

category and placed in clearly labeled
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bins from where the waste will be
disposed of appropriately.

Alcohol

A 70% volume/volume (v/v) solution of
alcohol diluted with water is useful for

wiping down benches and disinfecting
the outside of eggs before inoculation

and harvesting of allantoic fluid. The
addition of 2 percent iodine will increase
the effectiveness of this solution.

Note that 70 percent solution of alcohol
is flammable!

Chlorine

There are several chlorine compounds
that are used as disinfectants. Sodium
(NaOCl) or
bleach is readily available and cheap.

hypochlorite household

Soaking overnight in a 2 percent solution
of chlorine is useful for disinfecting
plastic materials. Note that commercial
bleach contains 12 to 14 percent
hypochlorite when manufactured but
this concentration deteriorates with
time.

Note that chlorine damages fabric and
corrodes many metals!

Always read the instructions before using
disinfectants and cleaning reagents!
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Egg based Influenza Virus propagation for vaccine production

1.4 Incubation of eggs before inoculation / &bl LS ol dilas

Many vaccine production centres will
already have large commercial
incubators installed. Smaller
incubators are available and are
suitable for the small-scale production
of vaccine.

® |ncubation temperature = 380C to
390C.

¢ Humidity should be maintained at
60 to 65 percent. A tray filled with
water and placed in the bottom of
the incubator is usually sufficient
to maintain this level of humidity.

® Place the eggs in the incubator
with the air sac on top.

Y el 55l Lol aol. aie &

i, 390 38 o wlad) 5> ix > @

65 U 60 o nsb) Jo BUb s @

s 3 o sUl nde dno duly adl,

e bl S bsley mold e il
g b I e 6 gl s

SO Of B ey sl 3 2l ko e
LV A e Bzl 1A

1.5 Incubation of eggs after inoculation / gl ses oull dilas

Inoculated eggs contain virus and should be . . “ .
8 s ot Jo g gt pilll 2

placed in a different incubator.

S ol (3 ans

1.6 Cleaning and decontamination of incubators / disl/ _uehi 9 Cidai

Keep surfaces clean by wiping out : C”“’U b o ity Aokl Al f u‘L" e

with a wet cloth and disinfecting

with 70 percent alcohol solution or  J =S Jh2 e adl (3 70 O e pglary adlle 3Li3

a non-corrosive disinfectant.
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1.7 Candling eggs / cu/ guaii

Candling is the process of holding a
strong light above or below the egg to
observe the embryo. A candling lamp
consists of a strong electric bulb covered
by a plastic or aluminium container that
has a handle and an aperture. The egg is
placed against this aperture and
illuminated by the light. If you do not
have a candling lamp, improvise. Try
using a torch. Candling is done in a
darkened room or in an area shielded by
curtains.

ST LG e 2T gls o

o ol o g8 s die Bas sa pasd]
R N [V SV W i
i S8 S plas oo Lilly gesd)
s W eV dgl s laadly
oda Jlis (ol pzy o By ke e
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Egg based Influenza Virus propagation for vaccine production

good egg No embryo

dead embryo Cracked or broken
shell

Bad eggs

1.8 Marking the inoculation site / @l 5o ;i

1.

Hold the blunt end of the egg
against the aperture of the candling
lamp and note the position of the
head of the embryo.

Turn the egg a quarter turn away
from the head.

Draw a line on the shell marking the
edge of the air sac.

Draw an X approximately 2 mm
above this line.

s Llas il sl @L@J\mﬂ,\gcb,l
A 5 Mans 0553 oy Rad) 3 2
il aolad 22 3038 e e o)) 3
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5. The X marks the inoculation site.

L s B e 2 U e s la) a4
Note: In some eggs the air sac will have

not developed on the blunt end but half CJ:.LJ\ céj,« Q)&- 3,LaY) oda oK 5
way down the egg. These eggs are not

suitable for vaccine production.
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Egg based Influenza Virus propagation for vaccine production

2 Protocol: Inoculation of embryonated eggs with influenza
virus by the allantoic cavity route’ / s s s b o Gl dawil gl

PR

The
propagating of influenza virus in the

most convenient method of
laboratory is by the inoculation of the
allantoic cavity of embryonated eggs. All
strains of virus will grow in the cell of the
allantoic cavity. The virus enters these
cells where it multiplies. As the cells are
disrupted the virus is shed into the
allantoic fluid. Virulent strains of the
virus will invade cells beyond the lining
the
embryo. The time taken for this to occur
is the basis of the “Mean Death Time
Assays”, which indicates the level of
The of

influenza virus will not kill embryos

of the allantoic cavity and kill

virulence. avirulent strain

inoculated into the allantoic cavity.

Inoculation of the allantoic cavity of
embryonated eggs is a technique used in
the following procedures:

1. influenza virus vaccine production

2. Establishing the infectivity titre of a
suspension of virus.

3. Isolation of virus from field specimens
for laboratory Diagnosis

2l 3V EY) e e Al S a )
OV o) WU (3187 e g5 W) 3 b e il n
Lis WO sl s gad g i)l YD o
pis SIS e B es W sda il
ool SNy BT s N Bl 3 e d)
iy (P8 el NI By 2l WD Al
oot Lo ool pa ond) b Gl @3 ) k)
ot Ssten o B CTolo e w3y o o]
s e WLl oYL Glaaddy sl
hm N3 el ekl s Y Y
G o5 o o mald deasalll a0

aﬁjbﬂ Q\;\ﬁ‘}!‘ UM L:g-e\-{ :Jﬁ);‘)h”
Y ey ) ]
Sl e B gl g il (6 gde e BeST L) 2

O el LML Olall e il e 3

w’ «. :...|

! Taken from Food and Agriculture Organization of the United Nations (www.fao.org)
document ftp://ftp.fao.org/docrep/fao/005/ac802e/ac802e01.pdf.
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2.1 Inoculation of the allantoic cavity / w5 < giio/Y/ auib

Materials

Eggs 9-day old or 10-day old
embryonated eggs. Candle the eggs
and mark the inoculation sites . Eggs
should be placed in an egg rack with
the inoculation site uppermost.

e Egg shell punch or forceps.

e (Cotton.

® A 70 % alcohol solution in water.
® Syringe 1 mL.

e Needles preferably 25 gauge, 16
mm.

e sticky tape or melted wax to seal
the inoculation site.

® Inoculum. This must be free of
microbial contamination.

e Discard tray.
Method

1. Use cotton wool and 70 percent
alcohol to swab the end of the eggs
to be inoculated. Allow the alcohol to
evaporate.

2. Swab the eggshell punch with 70
percent alcohol solution. Place used
cotton wool in discard tray.

34
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Egg based Influenza Virus propagation for vaccine production

3. Pierce a hole in the end
of the egg at the marked
inoculation site.

4. Attach needle to 1 mL
syringe.

5. Draw inoculum into 1
mL syringe.

6. Keeping the needle and
syringe vertical, place the
needle through the hole
in the eggshell. The
needle will need to
penetrate approximately
16mm into the egg to
reach the allantoic cavity.

7. Inject 0.1 mL of
inoculum into the egg.

8. Withdraw the needle
from the egg.

9. Seal the hole in the
shell with stationery tape
or melted wax.

10. Discard the used
needles and syringes.

11. Place the inoculated
eggs into a second
incubator. Check the
temperature and
humidity of incubator.

Inoculation of the

allantoic cavity

LgiigN) el 12 5a
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Ao agb, 53~

2.2 Harvesting allantoic fluid to test for presence of Haemagglutinin /

cuisiolSlagll 3929 pad) B gijg¥ va>

The following method describes
harvesting a small sample of allantoic
fluid for testing for the presence of
haemagglutinin using the rapid or
micro tests.

Materials
¢ Forceps or a small pair of scissors

e Absolute alcohol for flaming
forceps

e Cotton.
¢ 70 percent alcohol solution
¢ Discard tray

* 50 pL micropipette and tips, a wire
loop or sterile Pasteur pipettes

Method

1. Chill eggs at 4oC for at least two
hours to kill the embryo and to
reduce the contamination of the
allantoic fluid with blood during
harvesting.

2. Remove sticky tape (if used to seal
the eggs) and swab each egg with
cotton wool soaked with 70 percent
alcohol to disinfect and remove

Blo 0 8o LS Lz 445 s AU 44y b))
2 (1) oSl 5y amdd el Y

L e A

qu

A

il dad J S
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S ke e adt 3 70 -
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Egg based Influenza Virus propagation for vaccine production

condensation from the shells. J o o 2l 70 o J.L.\\ Al A J§
3. Dip the forceps or scissors in 5l BUS W)y ek
absolute alcohol and flame to U
sterilize. Remove the eggshell above . . i A .
the air space. S ¢ Ul @ eall S Lalll 33

4. Discard embryos that are visibly
contaminated.

5. Remove a sample of allantoic fluid
from each egg. Use a micropipette
and sterile tip, sterile glass pipette or
a flamed loop and dispense the

o)Al dibie 3 gb Aa) sf;_;@:sg.ét

&l asWL BY 2 .15

sample according to method being Jlexisl . iz S 0 Shgm IV Bl tﬂlﬁ

used for the test

e (LIP) 5 5 ( MicTOpipette) ; S avls

2.3 Haemagglutination test / uiuivialSlag/l a9

This is the result of the haemagglutinin
part of the haemagglutinin/
neuraminidase viral protein binding to
receptors on the membrane of red blood
cells. The linking together of the red
blood cells by the viral particles results in
clumping. This clumping is known as
haemagglutination. Haem-agglutination
is visible macroscopically and is the basis
of haemagglutination tests to detect the
presence of viral particles. The test does
not discriminate between viral particles
that are infectious and particles that are
degraded and no longer able to infect
cells. Both can cause the agglutination of
red blood cells.

Ovd S el o d S Las ¢ o A o ol
receptory  Lizdl we dlasl sl )/
it oo JLai¥) e, ) bl ol Sl slid Lo
C o (Remdl) Bl Azl odal Eges
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2.3.1 Red blood cell control in the haemagglutination test /

wuiigllasell yond <l yeall w8 2

Every time a haemagglutination test
is carried out, it is necessary to test
the settling pattern of the suspension
of red blood cells. This involves
mixing diluent with red blood cells
and allowing the cells to settle.

1. Dispense diluent.

2. Add red blood cells and mix by
gently shaking.

3. Allow the red blood cells to settle
and observe the pattern.

4. Observe if the cells have a normal
settling pattern and there is no auto-
agglutination. This will be a distinct
button of cells in the micro test and
an even suspension with no signs of
clumping in the rapid test.

Note: The diluent used for haemag-
glutination tests in this manual is PBS.
There should be no signs of haemolysis
in the red blood cell suspension. If
there are signs of haemolysis, a fresh
suspension must be prepared. There
should not be any sign of auto-
agglutination in the red blood cell
control. If an agglutination pattern is
observed, discard the suspension of
red blood cells. Prepare a fresh
suspension and test again.

Sl S A Ledl (b ol | o 80 IS 2
fﬂ\@\g;@k}ju‘wwﬁww‘odﬁv}:j
e S ofgwcw\g;\ﬁ;\

U ISR |

Chasay Ll g el ol all ol SO el L2

il 4] oty g AL o) o ol ol ST el 3

baek ) (3 gy 8 L) ST 1) sl 4
2l & WD e e 1y s et 8 il
3 demal) 55La) 6 0gs e el 3 g g8

GJMJ\ ubuﬂ\

5 eIl a3 fenndl Gl WL il
ALY 5 Lal 6f a0, Y of s (PBSy LT g )
eyl ods dor g ST 13 BT L ailall o) jadl a8
) ol e 05 Y ol g 2T Glae i (2
Lo e O 13 Gl gl ed sl ol SOl el
2ty el adl pll Sl ST e Gl ) i s

AT ) 2T Gk

18



Il. Cell Based Virus Propagation
W @b we olug,s HuSih Jeall

LOAT Gook e hass b St Jasl)



LU Gk oo 3] g iy Jand) 1) il )8

3

Introduction: Tissue Culture Methods / @il &l 5 §,b

3.1 Types of cells grown in culture / 4/, il SXs ilSi ill UM loil

Tissue culture is often a generic
term that refers to both organ
culture and cell culture and the
terms are often used
interchangeably. Cell cultures are
derived from either primary tissue
explants or cell suspensions. Primary
cell cultures typically will have a
finite life span in culture whereas
by

definition, abnormal and are often

continuous _cell lines are,

transformed cell lines.

5 W g mleall M s il g
# o5t Joll iy Lo Wy cLaeW 5
o B Y s e U] al WU
) e b3le A UL 5 5 adlal) LS
25 skl el O bl Ley 6 b

-Jwbuu)@#

3.1.1 Primary cell cultures / 49/ ol aglsdl LS g, 5

When cells are taken freshly from
animal tissue and placed in culture,
the cultures consist of a wide variety
of cell types, most of which are
capable of very limited growth in
than
retain their

vitro, usually fewer ten

divisions. These cells
diploid karyotype, i.e., they have the
chromosome number and
morphology of their tissues of origin.
They also some of the
differentiated that
they possessed in vivo. Because of
this, the

replication of a wide range of viruses.

retain
characteristics

these cells support

Primary cultures derived from

monkey kidneys, mouse fetuses, and
chick embryos are commonly used
for and

diagnostic purposes

o5 5 Ol Bl il A dx g e
5ds e 1S sl e ga WU ode 0S5, asl )l
Tl el e 09 i )l taae 5 LI e 6 )
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laboratory experiments.

Zi}xs'-u)\;jwhﬁ

3.1.2 Diploid cell strains / daclaall LIsJ oDl

Some primary cells can be passed

through  secondary and several
subsequent subcultures while retaining
their

characteristics

original morphological

and karyotype.
Subcultures will have fewer cell types
than primary cultures. After 20 to 50
passages in vitro, these diploid cell
strains usually undergo a crisis in which
their growth rate slows and they
eventually die out. Diploid strains of
fibroblasts derived from human fetal
tissue are widely used in diagnostic

virology and vaccine production.

U Al 0 ) Jas of wlemad 2531 W sy
T G BT B S PO N U
y ) By ST aloY atlaz LlasY)
il sas 0 elleze 55U as1, 5 L (karyotype
30 420 am L5V A= L 3 0 G W
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) Gl 3 feaied OLSY) g ol

oy JSs ) 2 3

3.1.3 Continuous cell lines / , shilly b yaiwall LIl boghs

Certain cultured cells, notably mouse
fetal fibroblasts,
various

kidney cells from

mammalian species, and
human carcinoma cells, are able to
survive the growth crisis and undergo
indefinite propagation in vitro. After
several passages, the growth rate of
the culture slows down; then isolated
colonies of cells begin to grow more
than diploid their

karyotype becomes abnormal , their

rapidly cells,
morphology changes, and other poorly
understood changes take place that
make the cells immortal. The cells are
now "dedifferentiated," having lost the
and

specialized morphology

Wt L Y asg gl U

o K, W el (fibroblastyia.

IR

, Al Wl QLY Wy ol s C\);T s
W ot ol 6, Sl ol by el e 500
RV EEU Y [ WV R
ST e s 5ol Tz Wgsall LI e pez Wl
s Romb pE ezt W Sy aielall LU
St Bagghe pb ST Sl g, e WIS
PG BN 'E R AN ARG W E R P

of asy ,( dedifferenciated ) slesyl e 5,56
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biochemical abilities they possessed as 5, 1) 15,8 5,5 P WS o
differentiated cells in vivo. Continuous
cell lines and Hela, both derived from  ( HeLa ) s L 5 5 pexdl WU bl

human carcinomas, support the sl oy, alb ) Bl W o o|5}>~i\\

growth of a number of viruses.
sl o ST e 8 e

3.2 Working area and equipment / o/ g Jaol (5

3.2.1 CO;Incubators / dislsJl ¢ 90,8 aSsl il Jaeo

The cells are grown in an atmosphere At o %10-5 o syt slad 3 WL o5
of 5-10% CO, because the medium ) )
used is buffered with sodium U3 & s i bl 0¥ 0p S 4SS
bicarbonate/carbonic acid and the pH PRI 525 gual g Ky e
must be strictly maintained. Culture

flasks should have loosened caps to Cssw O g ¥ .84 b absad) i 3 0555 Of

allow for sufficient gas exchange. Cells s . .
C.M,.Hg,c‘.ﬁgug;uwm s

should be left out of the incubator for Sl )

as little time as possible and the iS5l juad 3 aold) o 2 2 of L=

incubator doors should not be opened DB e LS a5 b Se aall CL

for very long. The humidity must also o S a3l 5 sl L

be maintained for those cells growing alsld| JM o ol 3 asb ) i Jaes s
in tissue culture dishes so a pan of

O o Oleiad Led Lodls clasley 3 4my o

water is kept filled at all times.

3.2.2 Microscopes/ ,g>all

Inverted phase contrast microscopes are ;. :l pdsznd ) el AuSTL dik)
used for visualizing the cells. Before using C

the microscope, check that the phase rings Al) B gl azkl Sl e w5

are aligned. Jlemzay) |3

3.2.3 Vessels/dcgdl

The vessels should be transparent |y | Olads b 93 2281 055 of L2
surface that will allow cells to attach
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and allow movement for growth. The
most convenient vessels are specially-
treated polystyrene plastic that are
supplied sterile and are disposable.
These include petri dishes, multi-well
plates, microtiter plates, roller bottles,
and screwcap flasks .

Bedle S e U1 g e sy s O
OF K8 i) 5 cpied 5l hizadly (o e 2l olls
TSR JOVPI R PRSI S TC Y
multi-well plates, microtiter , = ide Lyﬂi\

plates, roller bottles, and screwcap flasks

3.3 Preservation and storage of tissue cells / .y isil g LésJ/

(If available) liquid N, is used to
preserve tissue culture cells, either in
the liquid phase (-196°C) or in the
vapor phase (-156°C). Freezing can be
lethal to cells due to the effects of
damage by ice crystals, alterations in
the
dehydration, and changes in pH. To
the effects
several precautions are taken. First, a

concentration of electrolytes,

minimize of freezing,
cryoprotective agent which lowers the
freezing point, such as glycerol or
DMSO, is added. A typical freezing
medium is 90% serum, 10% DMSO. In
addition, it is best to use healthy cells
that are growing in log phase and to
replace the medium 24 hours before
freezing. Also, the cells are slowly
cooled from room temperature to -
80°C to allow the water to move out of
the cells before it freezes. The optimal
rate of cooling is 1°-3°C per minute.

The Mr. Frosty is filled with 200 ml of
isopropanol at room temperature and
the freezing vials containing the cells
are placed in the container and the
container is placed in the -80°C freezer.
The effect of the isopropanol is to

Bl Lotk Gy ) Bl Jomies (g se )
S =196y Sl 0,5 of L, ey, 500 Lo
W s of s il U sds (=156°c) L
B R B e Qe
) Bb ged) s e ol Ol ey STY)
S Bds Ol aeldl ol S5l sl i
3 o JE ) Bl e e, Y L]
Ly DMSO Jf JomdSH sk, aesd)
Jall 0 %090 Jo st o3 godl il o
o, s ) By . DMSO . %10,
pdl e aE )y ek L Jlaaza] LadY)
ile 24 15 dall L ) ] we 3hsb 8
ot shay o8 WD Lt lee Loyl el e
zoAL sl Ll =80°C ) @, 5l >
= AT e el s Jal W s e

caasd 3 3%

dsbsonY oo Jo 200 ST () s p Ao
oo W) W) 550,68 (1) @8 &) 5 >~ s e
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allow the tubes to come to the i ki s by usnY) ,.-80°c e
temperature of the freezer slowly, at

about 1°C per minute. sl 1%c) s

MAINTENANCE dmgled

Cultures should be examined daily, )

observing the morphology, the color of &lSa a3l L | Lesy asy, 1 W asms OF C2
the medium and the density of the oz el LS s y il b o,
cells. A tissue culture log should be ’ i

maintained that is separate from your & ale Oy el 3 ol Joew Zla 0SS
regular laboratory notebook. The log )

should contain: the name of the cell b b el s st e g DR S
line, the medium components and any é s ‘:;T 5 @ddl b ) ol LU b s

alterations to the standard medium, . .
the dates on which the cells were split Sleoledss SN\, L L € &r EU e

and/or fed, a calculation of the g Efﬂdtvé‘ﬁ))t))u Caslall 3 )
doubling time of the culture (this

should be done at least once during U by, (Y e fad
the semester), etc.

3.4 Harvesting and refeeding culture cells / stas//

Cells are harvested when the cells have <y cI [ WS SR EP  ER o
reached a high density which suppresses

growth. -l e A

3.4.1 Suspension culture / diwsilo el LIl el 5
Suspension cultures are fed by dilution oib e ey @ atke 3 W ¢ 5

into fresh medium.
RETOI

3.4.2 Adherent cultures / diuiloll LIl cel 5

Adherent cultures that do not need to be K il CL:; Y ot WU sl
divided can simply be fed by removing the i

old medium and replacing it with fresh ("‘w‘ g’;‘w‘ L AL Gk e Lrds A spn
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medium. oty e G L g dlazad

When the cells become semi-confluent,
several methods are used to remove the Jlarzn) ug“ Jisdzie s O i

cells from the growing surface so that they L\ sl I LY Gb sas
can be diluted. o ) ’

3.4.2.1 Mechanical / LSuluw0

A rubber spatula can be used to physically o5 W 5y ablall aadl Jles) S
remove the cells from the growth surface.
This method is quick and easy but is also PEN PR 1PIVRPY S+ PR PPN eI )

disruptive to the cells and may result in 3 o)l s ‘("éﬁ” SO ksl ) s
significant cell death. This method is best
when harvesting many different samples >y W g8l e sla> e Lade

of cells for preparing extracts.
prep g Lokl

3.4.2.2 Proteolytic enzymes / i 9 4l Jlsill @loy il

Trypsin, collagenase, or pronase, o bz ZJLQ) L S o U Y S e B
usually in combination with EDTA, . .
causes cells to detach from the growth - sl CJ“*“M oo WU C}d el g ) RN
surface. This method is fast and reliable B 3 .g) B gy A el o
but can damage the cell surface by

digesting exposed cell surface proteins. & 825 sl Slici gl pzn IS o O <o

The proteolysis reaction can be quickly . . .
wli) SOyl o) 5, .l
terminated by the addition of complete : u§; “5”)”) M J= 2 Cli“

medium containing serum el e gt ST Slde bowg sl 5 e e

3.4.2.3 EDTA/| i ss
EDTA alone can also be used to detach N4 Jad) oas .y of <o EDTA

cells and seems to be gentler on the cells
than trypsin. ) e adall &7 oS e
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3.4.2.4 Procedure for detaching cells / daailoll L3l Jad) 8slivall wlel o)

The standard procedure for detaching t o Bl LU Lo s3lall el oY)
adherent cells is as follows: )

1. Visually inspect daily gl i ]

2. Release cells from monolayer surface dgmlandl W ik e LI i) L2

3. wash once with a buffer solution

S 52l saslg 50 il 3
4. treat with dissociating agent
LSSl gl gl 4

5. observe cells under the microscope

P FCPA T E R I P!

6. Incubate until cells become rounded
and loosen when flask is gently tapped

LGS 501 1) W s
with the side of the hand. Al Gy d 6

7. Transfer cells to a culture tube and sl wii= 5 £),5 oul Q) W L&l 7
dilute with medium containing serum. all e s (medium)

8. Spin down cells, remove supernatant ) .
aak)l ) cg W, WY 3 D s 8

and replace with fresh medium.
9. Count the cells in a hemacytometer,

and dilute as appropriate into fresh ’ bix g, e siew sachl (3 U] ! 9

medium.

3.5 Media and growth requirements / gaillg wilssl b o/l llbio

3.5.1 Physiological parameters / & g)gs 38l uwlioll

® temperature - 37C for cells from 37 Alall syl mds g
homeother

27.2 o dageall da e dliiladl) (ony @

e pH - 7.2-7.5 and osmolality of osmolality of medium e 57.5

medium must be maintained
e humidity is required Apsthall 45k )l e dadlad

® gas phase - bicarbonate conc. and &:\AS_J'UJ\ b g)ls e dkiladl e
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CO, tension in equilibrium

05N S o A6 5 Sl g Sl

e visible light - can have an adverse . 3aly ) abin Jall ¢ gl
effect on cells; cells should be ?M\ RN & )5 C)i:.i 1A LAl

cultured in the dark and exposed to
room light as little as possible

(San B ST e s guall (a1 Y Ol

3.5.2 Medium requirements (often empirical) / (w20 Wl&) wilsall buugll oo

Bulk ions - Na, K, Ca, Mg, Cl, P, ew\j}d\, eﬁﬁ}.ﬂ“ e pd SU Y V:LM °

Bicarb or CO,
Trace elements - iron, zinc, selenium

sugars - the most

common

glucose is

amino acids - 13 essential
vitamins - B, etc.
choline, inositol

serum - contains a large number of
growth promoting activities such as
buffering toxic nutrients by binding
them, neutralizes trypsin and other
proteases, has undefined effects on
the interaction between cells and
substrate,and contains peptide
hormones..

antibiotics - although not required
for cell growth, antibiotics are often
used to control the growth of
bacterial and fungal contaminants.

3.5.3 Feeding / 4aill

2-3 times/week

s sdll,

Ol s il sl
O3S S gl SG )l g Sl

psladl BN s 0¥ a8 B Jisall aliall

CsSslall g e gus Y Sl
ol 13 ar : ueY) aaall

Jsis s, ol sl

Jalgall e € 22 e (g giay Juadll
Nsall Jile aa Jual il Jia saill e Lsal
Jee g e Jaad Al 5 Aalad) 20030)
JLssodl Oe o 5 (Trypsing Gmeen i)
aleldly 45 2a o 15 (proteases)
Glo i s 5 dnadl) Akl 5 LD G

.(peptide) inll (g ) 9o

sl e ad ol Ll il
Jarind Lo Wle oW1 YY) | LAY sail 4 5l
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3.5.4 Measurement of growth and viability / iuell wle b5l 9 gaill yulo

The viability of cells can be observed
visually using an inverted phase
contrast microscope. Live cells are
phase bright; suspension cells are
typically rounded and somewhat
symmetrical; adherent cells will form
projections when they attach to the
growth surface. Viability can also be
assessed using the vital dye, trypan
blue, which is excluded by live cells but
accumulates in dead cells. Cell numbers
are determined using a
Hemacytometer.

O sSKn g S el 5 WO 5 g 0 a5 OF S5
WU G agen)l aabll 3 de g ad) WL .
WO s ) dlaey 8 s 0555 asle azlal)
SNy pedl mae e Gl Lt e 2dall)
L) trypan bluey 6,5 ol 41 Jleaza)
3,53 Ol Jansd 2zl LOEHI 5 24 W oy ST
W s Cle Sy Lhs all s

.Hemacytometer) . gwled Jloazsl,

3.6 Safety considerations / do X/ wibls,/

Assume all cultures are hazardous since
they may harbor latent viruses or other
organisms that are uncharacterized.

The following safety precautions should
also be observed:

® pipetting: use pipette aids to prevent
ingestion and keep aerosols down to a
minimum

® no eating, drinking, or smoking

e wash hands after handling cultures
and before leaving the lab

o decontaminate work surfaces with
disinfectant (before and after)

e autoclave all waste

e use safety cabinet when working with
hazardous organisms.

d»ﬂyﬂ\ Jﬁjiﬁﬂ\d&ii&jjﬂ\ bjuL\@e
deg Of G L By e i) 2V oSl

Dl v AU AL bl

«a (pipetting)  oebaial) ddac @

1)

Jsaa @'d (pipette)W\ Jlaniny
oalads) e dbalaall g (3 gul) o &) sl
s siee (G Y anes

ol o nall ) SVl aae e

LAY ¢ 55 b dedl 2 g2V Jut @
idall & 3 Jd

(3 5 J8) pa nedai s Jaal) mhand Calaii @

(safety cabinet) JL¥! ssaa Jlaaiv) o
. 3 hall Il Jaall 2ie
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® use aseptic technique

il 48 Jlanin) @

¢ dispose of all liquid waste after each K 2ay ALL Ul i (e A Y

experlment

Aaad

3.7 Tissue culture procedures / éa.us¥/ dcl,; lel >/

The cells should be monitored daily

for  morphology and  growth
characteristics, fed every 2 to 3 days,
and subcultured when necessary. A
minimum of two 25 cm? flasks should
be carried for each cell line. Each
time the cells are subcultured, a
viable cell count should be done, the
subculture dilutions should be noted,
and, after several passages, a
doubling time determined. As soon
as you have enough cells, several
vials should be frozen away and
stored in liquid N,. One vial from
each freeze down should be thawed
1-2 weeks after freezing to check for
viability. These frozen stocks will
prove to be vital if any of your

cultures become contaminated.

the minimal nutritional requirements
of cultured cells :mixture of salts,
amino acids, vitamins and cofactors,
carbohydrates, and horse serum. By
eliminating one component at a time
, then determined which nutrients
were essential for cell growth. His
minimum essential medium (MEM)
contains 13 amino acids (human
tissue in vivo requires only eight), 8
vitamins and cofactors, glucose as an

energy source, and a physiological

ey WISE G o Ly L (315 0 %
Lzely salel 5, ol 3 51 2 ST Lndssy , s
o ol slasl £ 8,8l e subculturedy
S Al e e S0 B e %2510
W ol g 34 subcultured) o
sde any , (subculturedy (naf, ol W
Aot By g el 35S Gans sud ) e
Flo @ L @ )8 dae ¢ LI e 2L L
2-T sw p i U8 o is 20 5. (N Gy 20
o ST Sl e Rl sl e 8 sl

(ol (o a LlE Al B L Of

O W el asidl o) e 1Y) ad
5 Slolid , aael el ALY
5. 0lad) Las 5 ohyda s S saslldl Ll ool
P Ay By @ sl e e sladl D
WO a8
W et e e 130 e s (MEM,)
8.( Lot pgir 8 Moy k! fls OLSY) Bl
eSS el saelld) Lol sall y bzl e
B re dgledll B S pdl) LAY Ul allal

SEH )

WA ol wad
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salt solution that is isotonic to the
cell. The pH is maintained at 7.2 to
7.4 by NaHCO; in equilibrium with
CO,. The pH indicator phenol red is

usually incorporated into the
medium; it turns red-purple if the
medium is basic, yellow if the

medium is acidic, and remains red-
orange if the pH is in the right range.

Serum in concentrations of 1 to 10%
must be added to the medium to
provide the cells with additional
poorly defined factors, without which
Most
mammalian cells are incubated at

most cells will not grow.
37°C; avian, reptilian, and arthropod
cells may grow best at higher or
lower temperatures.

Jlmzaly 7.4 1) 7.2 Jo o5 i sanad) i >
ab o 03l NaHCO3) o350l olp)l
st iy a5 5 (COy) 055 4ussf
3 pdie L asle (Phenol redy =41 J gl
30 gl W aY Ol ke (mediumy L.
@cidy o™ 131 LaoY o1y (basicy Lw ) o

el e 3 O3] (el e Ol

0 10 A1
o L Je Lall (concentrationsye) ;s s
Sy WU i 83L3 Badl Ll Cans 8L
S L e S WO e e ) L
;s W Ll g de s 37 e et
S el s o Jail pas 6 lladly el

FHV) —%

3.7.1 Subculturing adherent cells / da.ailall LU die 8l del ) 5]l

When adherent cells become semi- A, ) pdoiid iaST e kLU s Loie
confluent, subculture using 2 mM EDTA or

trypsin/EDTA.

Szl 5 s ) Al 0 2ZMim 240
EDTA/ w3 5 ( EDTA,)

3.7.2 Trypsin-EDTA/EDTA - ol

® Remove medium from culture dish and
wash cells in a balanced salt solution
without Ca++ or Mg++. Remove the

wash solution.

® Add enough trypsin-EDTA solution to

due 5 el )l e e Laugl) Al e

O3 O O)lsiell el Jslaey LA

(Mg++) assiall sl (Cat+) asaall
A ) A

— Cpan il slae e (G5 L Adla) @
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® As soon as cells are in suspension,
medium
containing serum. Wash cells once with
serum containing medium and dilute

cover the bottom of the culture vessel & el 3l ¢le Jiul idasdl EDTA

and then pour off the excess.

3 38 ) il

Place culture in the 37°C incubator for e Zialall 4 de 3l WIAN aca

2 minutes.

Monitor cells under microscope. Cells
are beginning to detach when they

appear rounded.

immediately add culture

3.7.3 EDTA alone / 2x>9 EDTA

Prepare a 2 mM EDTA solution
in a balanced salt solution (i.e.,
PBS without Ca*™ or Mg™).

Remove medium from culture
vessel by aspiration and wash
the monolayer to remove all
traces of serum. Remove salt
solution by aspiration.

Dispense enough EDTA solution
into culture  vessels to
completely cover the monolayer
of cells.

The coated cells are allowed to
incubate until cells detach from
the surface. Progress can be
checked by examination with an
inverted microscope.

Dilute cells with fresh medium
and transfer to a sterile
centrifuge tube.

. 0883 2 3l 0 37

Jemd oy | jemall caad LAY )
gyl enal Ladie LA

Caalal) ‘ﬁ A_\;.ua\ LAl Qi d g
Lugdl 1,54 <l (suspension)
Lasdal) Jas ol 3as) 53 ye LD

A Jds @ 2mM EDTA Jy=2 2
ps o) ol psed S 05 e PBS J2e ) 0515l

(
Lisll iy del, I cley o A L i U
A5Y e WA Gk sl 4 (aspiration)
aisdl dlanl g Al J ke d) L el e ST

;,\.9} J;'-\J EDTA le;u.ﬂ 8 pro wcpj
clads WU dlasd 26l )

3y A el e e O dlall A s
A=l el Pl a s sl

Wb ol d sty 75l vy LU Cais

.sterile centrifuge tubey i~
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3.7.4 Thawing frozen cells / xa3all LISJI o3
Remove cells from frozen storage and 3 °(, 37 e L sds g BN e L) )

quickly thaw in a 37°C waterbath.
(waterbathy sl oUWl

3.7.5 Freezing cells / L)sJ| a0

Harvest cells as usual and wash
once with complete medium.

Resuspend cells in complete
medium and determine cell
count/viability.

Centrifuge and resuspend in ice-
cold freezing medium: 90% calf
serum/10% DMSO or glycerol
with ethylene glycol , at 10° -
107 cells/ml. Keep cells on ice.

Transfer 1 ml aliquots to freezer
vials on ice.

Place in a Mr. Frosty container
that is at room temperature and
that has sufficient isopropanol.

Place the Mr. Frosty in the -70°C
freezer overnight. Note: Cells
should be exposed to freezing
medium for as little time as
possible prior to freezing
Next day, transfer to liquid
nitrogen (DON'T FORGET).

S o U 35 5 e Lt 5 53T O e
B I U F) L S WS

Loy 3 eV 3 ) W ao  (centrifuge)
10% Hyloadl Jas 90% 00 08y dez )L
Y o gl S S il st (DMSO
J\aks 10° = 107 eethylene glycoly] e

L O i

e ol 5,58 ) @liquoty i e J 1 st
WES

iy ;sl‘; (MI’ FI’OStY) &A}JA ) sleg 3 anp ("
dpb g o B3 2aS” 4 Sy Ul g 030151~

.(dsopropanoly

e e @ (Mr. Frosty) oy Ll sley oo
o e 0S5 0F g W) 1 alaSl L L U1k %670
b 5 Lty L3 el Lol

liquid ol Bl dL sl QW s

.( 5 Y) (nitrogen

3.7.6 Viable cell counts with Hemacytometer / daJl Ll Gl

USE A

HEMACYTOMETER

TO

DETERMINE TOTAL CELL COUNTS AND

32
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VIABLE CELL NUMBERS.

Blue is one of several stains

recommended for use in dye exclusion
procedures for viable cell counting. This
method is based on the principle that
live cells do not take up certain dyes,
whereas dead cells do.

e Prepare a cell suspension, either
directly from a cell culture or from a
concentrated or diluted suspension
and combine 20 pl of cells with 20 pl
of trypan blue suspension (0.4%).
Mix thoroughly and allow to stand
for 5-15 minutes.

* With the cover slip in place, transfer
a small amount of trypan blue-cell
suspension to both chambers of the
Hemacytometer by carefully
touching the edge of the cover slip
with the pipette tip and allowing
each chamber to fill by capillary
action. Do not overfill or underfill
the chambers.

e Starting with 1 chamber of the
Hemacytometer, count all the cells
in the 1 mm center square and four
1 mm corner square. Keep a
separate count of viable and non-
viable cells.

e |f there are too many or too few
cells to count, repeat the procedure
either concentrating or diluting the
original suspension as appropriate.

® Include cells on top and left
touching middle line. Do not count
cells touching middle line at bottom
and right. Count 4 corner squares
and middle square in both chambers

Cadl D sae \J\AL!@A,\ e Ayl

3 Jemiad b dds e dxly s 35N 0L

el sds ddy L &l DU G S

L0l Y A LI Ly axl wué-\'c..ai.x.f

A5yl O e 580 U ailall ) s @
A It s U IS US|
o 5 20 e W e 2 SA20
e Ll=f (0.4%) sladd G5 oL A

caads 15-5 — sl a5 s

WL o 8o 2aS Ja5T, 656 e slad)l )
Al (trypan bluey 3,590 ol A o alall
4 o o
b = e ale (Hemacytometer)
I pladls ) Ol e clad) 0 Bl
R EA AT
R

ot O Ll

Sk eas ol e ¥ OOT 4w .

s

g el s el o 3 Ul Ty
el oranl s p b Se e 1o
aﬁ;wwu.udﬁag;wu.@)wjbw

i O e

WU sde e L) of sl Lol Slin 018 13)
o ieindl By S UL dles sl ) oS,

LA e le‘pf}f\ 3l )
opelll Lo Lo gy el e WO s
Lol b ey Jaul Je WD Y.
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and calculate the average B by 5 M el @)T de L eselll

e Each large square of the - e 2 gl ol g k) DS
Hemacytometer, with cover-slip in
place, rgpresen}s aatotal vqumeaof Jla) K, e g gerdl e S o Jf °
0.1 mm” or 10" cm”. Since 1 cm™ is  ~ 3 3 4. 3
equivalent to approximately 1 ml, Jdalay ~— 1 -ufp-w 10 EIN 0.1 >
the total number of cells per ml will .

NV LW e sae ) Ll o)l b

be determined using the following 25 o b &= 2 Jb s
calculations:Cells/ml = average cell JMfFJA\a,U»\ DAl obld) sl
count per square x dilution factor x a4 . )
10 107 x (ol Ll X AL L sue

e Total cells = cells/ml x the original L.l LoVl o X s \ O = Ly ¢ o2
volume of fluid from which the cell . )
sample was removed; % Cell =% 1A W) as [ adsdl de J15) an £ gl

viability = total viable cells /total
cells x 100. 100 x Ly @A;.\ e
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4 Protocol: Culture of primary chicken embryo fibroblast
(CEF) cells / glaall day ou W) adgdl dcl, 3l :JeSgi 5

4.1 Materials / 5/sa//

e 10 to 12 day old
embryonated eggs.

10 e o il (an @
e 12

e Sterile 125 ml Erlenmeyer flask with <ljad camd ae pail)) G50 Jde 125 @
magnetic stir bar. onhlina

e Sterile 25 cm? flask containing MEM ol ) o o ssiny dlae G50 %am 25 @
(Minimum Essential Medium Eagle) plus daall (s dias (0 10% g« (MEM)
10% fetal calf serum. .

J ol A e Al 50 % 0.5 @

e Sterile 0.5% trypsin in saline A. .

Je 0.5 o (s sing adaa 33 sl (0 Ja 15 @

e Sterile 15 ml centrifuge tube containing Geaall (e
0.5 ml of serum. ‘

cba | ol @
e Sterile saline A
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4.1.1 Preparation of Saline A / | ;lw dclio

Ingredient g/l
NaCl 8
KCl 0.4
NaHCO3 0.35
Glucose 1
Phenol red 0.05

Add distilled H,0 to 1 litre. Filter sterilize. Saline A is usually prepared as a 10X solution
and stored at -20 °C

<4y

4.1.2 Minimum Essential Medium Eagle (MEM) / sl ! Al dclio

Ingredient g/l
CaCl,.H,0 0.265
MgSO, 0.09767
KCI 0.4
NaCl 6.8
NaH,PO, 0.122
L-arginine.HCl 0.126
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L-cystine.HCl
L-histidine.HCI.H,0
L-isoleucine
L-leucine
L-lysine.HCI
L-methionine
L-phenylalanine
L-threonine
L-tryptophan
L-tyrosine 2Na.2H,0
L-valine

Folic acid
myo-Inositol
Niacinamide
D-Pantothenic acid (calcium)
Pyridoxal.HCI
Riboflavin
Thiamine.HCl
Glucose

Phenol red

NaHCO;

Add distilled H,0 to 1 liter. Filter sterilize. Minimum essential medium Eagle is usually
purchased as a preweighed mixture or as a sterile solution. The above formulation has

Earle's salts.

0.0313

0.042

0.052

0.052

0.0725

0.015

0.032

0.048

0.010

0.0519

0.001

0.001

0.002

0.001

0.001

0.001

0.0001

0.001

1.0

0.011

2.2
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4.2 Devices/ ijg>Y/

Incubator
Centrifuge

Forceps and
scissors

Alcool

Sterile Petri
dish

Hema-
cytometers

38
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e Iml and 10ml
pipettes

4.3 Protocol

e de10 M del @
Aaad) aaa

1-Desinfect the surface of the egg over ~S1E s S g oy Al Cl“‘ b -1

the air sac with scissors or forceps,

break the shell.

2-Sterilize forceps by
dipping in alcool and
flaming. Cool forceps,
then peel away the
shell over the air sac

3-Sterilize forceps
again, and pull back the
shell membrane and
chorioallantoic
membrane to expose
the embryo.
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4-Resterilize the 5, Lall) e aef -4
forceps, graps the
embryo loosely around G Jpm i Je e
the neck, and remove Biaedl opr amas] g Ol
the entire embryo from
the egg to a sterile G oans b Sy
Petri dish. aniall (s e
5-Using  forceps + 5 Lalll 2l =5
scissors decapitate and )
eviscerate the embryo. Al s ) pled) j2dll
Mince the embryo el :“ o) slis
carcass into very small a
fragment with scissors . ) ond) de wlab 2l
\;J\:- EW 9\}2—?

6- Add about 10ml
sterile saline A to tissue

L 10 W il -6

fragment in the Petri dl e Tl e
dish, 2 53l L o)
y SR e

Swirl gently for 1 to 2
minutes, and carefully
pour the entire content

AT e s 8~

o 2 4, s 2

into a 125 ml L 125 2 & 5!

Erlenmeyer flask ,tilt

flask ,for decant saline o ) Gy

A. Discard the saline A. I G,
Ll )

7-Add 10 ml of sterile warm trypsin 365 10 5 =Ll IS (UL [ &10 aol=7
and pour into centrifuge filtrate at ) ) ) .
1000 rpm for 10 minutes ,discard sl ol o 11000 s A5 e R el 3 s
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supernatant and resuspend the

cells in 20 ml growth medium .

8-Mix well for

hemacytometer.

counting in a

N.B: be sure to keep your cell
sterile.

9-Dilute 0.1ml of cell suspension
with 0.9ml of MEM and count cell
in a hemacytometer

10-Adjust concentration to 5*10°

cells per ml growth medium and
dispense into cultures tubes.

11-Incubate at 37°c until

monolayered (6-7 days).

Note: be sure examine cell culture
each day ,if the medium is yellow
may need to be adjust by
7.5%NaHCO; .if floating cell are
present or the color of the medium
indicate a basic PH the medium
should be changed.

G W e B oo oy AL Te e ), 365 10
.@JA\W\&JJZO
%sténgjﬁlf&CfT—S

adns WD) L Laald OF e uSTG e

ol ol e 1o 0.9 @ aalalh WU e e 0.1 Cis=9
- Fer gonloh) (3 D 2|

iy s a0 @ WA e 54107 e 280 L= 10

Apdad) cubT 3

L Vs OF 1) Bgte 3y 37 e pgrani-11
(L) =6 LS o laml

35 Lo ) O3], Gegy WL as e ST il

oo W75 dealy bw U] il g aol O
oW cale 15) UL sy sall Ol )lS g g )
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