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Leeond Mool Uge of Isobtopes at Celluler and Molecular Tevel (June 22 to 26, 1970)
Date Time .

1o

Monday 22 9:00 to Iecture Iabellting of Polysomes Dr. Reymond A. Browr
10:00 am. '

10.00 am.
to 1:00 pm. Iaboratory & " " Dr. Raymond A, Browa

Tuesday 23 9:00 to
. 10:00 am. Tecture Mucleic Acid and Protein Dr. Jorge Chiriboga
R Synthesis ¥

10:00 an, ' !
to 1:00 pm. Isborabory Isbellin

{}”‘
o]
[25]
"
]
-t
C(-!
f')

s (cont.) Dr. BRaymond A, Iac n

Wednesday S:00 1o

2l 1000 am. Iecture Metabellic patlways in cells Dr. Roger Rsmos-Alissge

10:00 em.
to 1:00 pn. Taboratory Mebabollic - pathways in cells Dr. Boger Remos-Alincs

Toursday 25 9:00 to Izeture Nucleic Acid and Peoteln Syn- Dr. Jorge Chiribogs
10:00 am. thesis

10:00 am. Laborsa- Metabollic pathweys in cells Dr. Roger Ramos-Alismcs
to 1:00 pm. tory U"c ol izotopes '

Friday 28 9:C0 to Lecture Analytic

ical Hoethods in Ccll Dr, Raymond A, Bruowa
10:60 pm. and Molecular B.olnrw '

1060 Lo Taboraiory Continuation Drze Raymond A. Frown
1:G0 pm. and Roger Rawos-All




¢ U

1

-3-

TISSUE CULTURE COULRSH

Third Week: Apolication of Tissue Culiure Technidques Lo Virology.
(June 29 to July 2, 1970)
L o}
, -
Fonday 22 9:00 to Lecture : .
e e - ¥ o 4
10:00 a.m, Tnhe geience of Virology Dr. Julio I. Colaon
10:00 a.m. Leboratory Exercise %ﬁ
to Methods of Detecting and
1:00 p.m.  M2gsuring Virvs Moltiplicatlion ,
by Cytopsthic Erfect Dr. Julic I. Colon
Poesday 30 g:00 to Lecture
10:C0 a.m. Methods for Deteci ine Virus.
Multiplicetion in Tilssue
. .’ - L
Culture Dr. Julio I. Colon
10: 00 a.m. Laborabory L“ersto 3
= to Plaque Method for Conlloent
L 2 . - 4
o 1:00 p.m. - Leyers of Cells Dr. Julio T. Colon
-
U
Wédﬁ%sﬁay 11 2:00 Lo Lecture .
: 10:00 g, Methods for Detecting Vizvs
\ Multiplication in Wiasm 2
. - -
‘ Culture Dr. Julio I. Coldn
10: 00 a.m. Labﬁr ntory E”“ik%i? 70
- to Neutraliziong fnticcdy As
-y ‘o e #
1:00 p.n. in Cell Culitures Dr. Julio I, Colon
Thereday 2 9:00 to Leciure
10: G0 a.nm. AﬁpﬁicaﬁﬁOW of Tissue Caliure
in Virus ITgoletion sud Veceline
Production : Dr. Julio I. Coldn
10:0C a.m. Teboratory
to Observation and Inberpretation
X

1:00 p.m. of Previous Espeorirments Dr. Julio I. Coldn

FINAT: mXAM - FRIDAY, duly 3, 1970
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LABORATORY EXERCISE #1

PREPARATION OF MATERTAL. STERILIZATION AND STERILITY

TESTS. STATIING OF CELLS

Objective:

All

components in a cell or organ culture system must

be free of contaminant microorganisms. Routine testing

Procedures should be carried out in order to rule out the

presence of bacteria, fungi and mycoplasma,.

Materials:

Two
Two
Two
Six
Six

Six

tubes of L cells

tubes of Hela cells

tubes of DC 2 cells

tubeé of thyoglicolate mediim

tubes of Sabouraud agar

tubes of PPLO broth

Twelve tubes of PFLO agar

Dienes' stain

Procedure:

1.

Observe wunder the microscope and.@escribé the different

cell  types,

Tests for sterility

2:1 Inoculate 0.1 ml of each cell culture tube into 10 ml of
thyoglicolate medium. Tneubate at 37°C. Read and record
results every 2% hours. If negative, discard after 5 days.

2:2 Streak a loopfull of each cell cullure on Sshoursud Agar.
Incubate at room temperature. Read and record fesults

during a weck, at 24 hour intervals.




Laboratory Exeveise 41

2:3 With a pipette deposit some drops of each cell culture

fluid on PPLO broth and agar (Difco). Streak the agar
with a bactericiogical loop, invert the plate‘agd
incubate at 37° for seven days. Incﬁbate the broth
at the samé temperature for four days snd after this
period, place some drops on & FPLO agar plate, spreading
with a bacteriological loop.
Without removing the cover of the plates, inoculatbed
the 1st and 4th days, look for colonies of PELO under
the microscope stage, feecusing through the agar, Use a
10X objective and 10, 12.5 or 15 X oculsr.

Most PPLO colcnies;ﬁféﬁgg@pﬁé;ﬁiﬁhw o
a dense center and a‘less densejperifhery; giving the
appearance of a fried egg. PPLO colonies have besan

isolated from tissue cultures, however, they do not

conform strictly to this appearance on primary isolation.

They may appear to lack a distines Periphery and appear

to be totally embedded in the agar. These colonies are
usually very smsll and look "granular" or "feathery",

PPLO colonies vary from 10 to 500 microng in diameter
(0.01 to 0.5 mm) amd characteristically the center only,
Or all of the colomy, is embedded in the agar. Individual
orgénisms cannot be resolved gince they are the size of an

average virus parcicle. Occasionally, at the Periphery

. of PFLO colonics, "larze bodies" characteristic of this

group of organisms ave found. After locating the colonies,
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Laboratory Exercige #1

they are usually marked out on the petri dish with a glass
lmarking pencil.

Confirmation of PELO colonies depends, in addition tol

morphologiesl characfers, on:

1. Insbility to remove thelimbeddad portion of the
colony from the agarrsurface by stroking the colony
with a loop. This demonstrates the fact that the
colony is embedded. Bachberial colonles will rub off.

2. The non-reversion to bacteria which sgbsequent passages
of the colonies will reveal. Reversion to bactérial
form would be typical of L forms.

3. A reguirement for native protein.

Y, Reaction with the Dienes stain.

The Dienes stain is prepared by dissolving 2.5 gms

methylene hlue, 1.25.gm5. azur I, 10,0 gms maltose, and

0.25 gm. sodium carbonate in 100 ml of distilled wabter. With
a cotton swab moistened in the stain, stroke fhe area of an
agar plate just adjaceni to the suspected colony. The stzin
will diffuse to the colony which is then examined under the
microsecpe as described above. The PPLO colonies stand out
distinetly with densely blue staining centers and light blue
veripheries. Bacterial colonies are also stained but these
are decclorized in about 30 minutes. The PPLG colonies

never decclorize the shain.

Staining of cells by Giemsa method.

1. Remove the growth mediuwn of the tubes provided for sterility testing.




Laboratory Exercise #1

Wash twice with Hank's solution. .

Add inethyllalcohol covering the surface of the slide. After 5
minutes the cellulsr sheset will be fixed.

Reméve the alcchol ané add 1 ml of Giemss stain (maké a Tresh
stain by diluting 1 drop into 1 ml of distilled water).

After staining during 20 minutes, wash with tap water.

Remove the glide; let dry; mount following the instructions.
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LABORATORY EXERCISE #2
PREPARATICN OF TISSUE (CULTURE CONSTITUERTS

Ohjective:

To obtain the compenents which will prﬁvide the cell "in vitro"
with the organic znd inorganic substances necessary for its nutrition,
and will protect it against changes in physical state, temperature,
pH, etc.

Materials:

4 Chick ewmbryos

Scissors |

Syringe 50 ml,

Centrifuge tubes ;

Graduated cylinder

Antibiotics (Penicillin and Streptomycin)

- 1. HANKS BALANCED SALT SOLUTION (RSS}
A. 10 X Solution |
Unit #1  NalCOg 35 g,
pPisgolve in 250 mi. distilled water. Dispense in a convenient
bottle (50 ml, screw-cep prescription bottle) and autoclave at

120°C for 15 minutes.

Unit /2
NaCi 80.0 gn.
Xc1 4.0 gnm.
MgSOh .THQO , 2.0 gu.
Ne, HPO), . 2F,0 0.6 g
Glucoge 10.0 gn.
KE?POh 0.6 gn.

Dissolve in 800 ml. distilled water.




Lsboratory Exercise #2

Unit #3

CaCl2 1.4 gm.

Dissolve in 100 ml. distilled water.

Unit #4

Phenol Red 0.1 gm.

Mix Phenol Red in a small amount of water until a paste,dilute
to 150 ml. with distilled water, titrate to pH 7 with N/EO NaQOH.
Make up to final volume of 200 ml. Preserve with 1-2 ml. Chleoroform.

Add 100 ml. of unit #i to unit #2 and then add unit #3 to make
1,000 ml. Pour solution into glass stoppered Bottle and add 3-4% ml.
chloroform as a preservative. This solution may be kept at room
temperature for 6 months-1 year.
Minimize transfer of chloroform 4in preparation of the working
golution. Be certain that botile caps are loosened during
sutoclaving to insure that all chloroform ig driven off.

Working solution

The workirg BSS is prepared by dilufing 10% Stock 1:10 with
distilled water. Disbense in convenient size screw cap bottles
and sutoclave at 120°C for 15 minutes. Ageptically add 2.5 mi,
of sterile sodium bicarbonate solution (Unit #1) to each 100 ml.
of BSS. The pH may be adjusted with COp. The balanced salt
solution is now ready for use. Do not tighten caps until pH

of BSS is 7.k4.

2, WNUTRIENT MEDIA

Eagle's minimum essential medium contains higher concentrations of

amino acids than the basal medium first described by Eegle, which
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Laboratory Exercise #2
Rl 2EePeise #2

The medium nmay be Prepared with Henks ESS bvase. The medium ig Prepared,

concentrated 10X ang stored in the refrigerator. At the time of Use,

glutamine ang antibviotics {stored at ~20°C) anad NaH003 are added to the

1X solution,

Solution A: Per 1iter 10X medium

l-Arginine, HC1 1.05 gm,

1-Hystidine. HC1 0.31 gm,
1-Lysine, ®Hel 0.58 gmn.
1-Tryptophsne 0.10 gm.
1-Fhenylalanine 0.32 gn,
1-Threonine . 0.418 gn,
1-TLeucine 0.52 gm,
1-Valine 0.4 gnm.
1-Tsoleueine 0.52 g,
l-Méthionine 0.15 gm,
Solution Bz
1-Tyrosine 0,32 am,
“i-dystine 0.2k gn,

These amino acids ars digsolved in 200 mi, of 0.075 ne with

gentle heating (80°¢).

Solution.g:

Nicotinamide

. 200 ng.

Pyridoxal, 200 mg,
Thiamine 200 ng.
Pantothenic Acig s 200 mg.
Choline - 200 mg,

- i-Tnositol - koo mg.
Riboflavin 20 mg.
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Laboratory Exercise #2

Components are dissolved in approximately 175 ml. of double
distilled water and then brbught $o a final volume of 200 ml. with
double distilled water. The scolution is dispensed in 10 ml. smounts
and stored at -20°C. 10 ml. of Solution C are added to each liter
of 10X medium.

Solution D:

200 ml. of Biotin are dissolved in 150 ml. of double distilled
water. To increase stability during storage, 1.0 ml. of 1.0 RHCL
is added. The total volume is brought to 200 ml. with double
distilled water and the solution dispensed in 10 ml. amounts snd
stored at -20°C. 10 ml. of Solution D are added to each liter of
10X medium.

Solution E:

200 mg. folic acid (crystalline) are dissolved in 200 wl. 1X Hanks'
BSS pH 7.8. The sclution is dispensed in 10 ml. smounts and stored
at -20°C; 10 ml. of Solution E are added to each liter of 10X medium.

Glutamine Sclution 3% - (To be added at the time of use) 12 gms. of

1-Glutamine are dissolved in 400 ml. of double distilled water and
sterilized by filtration through a Seitz-type pad. The sclution is
stored at -20°C and 1.0 ml. is added to each 100 ml. of 1X Eagle's
medium,

Preparetion of the final mixture of 10X Eagle's medium in
Hanks' BSS

a. The followlng are dissolved in solution B:

Nall : ' 80.0 gn.
KC1 4.0 gm.
Mg 0y, . TH,0 2.0 gm,
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Laboratory Exercise #2

b. The following are dissolved in 50 ml. double distilled water and

added to the pool.
NapHFQ), . 12H,0 1.52 gm.,

KH,PO), 0.60 g,

+ 10 grams of Glucose are dissolved in 50 ml. of double distilied

water with 20 ml. of 1% Phenol Red solution and added to the péol.

. The voluwe of the pool is brought Lo 600 mi. with double distilled

water and the following solutions are added:

Per 1.0 liter 10X medium

Solution € ) 10.0 ml.
Solution D 10.0 mi.
Bolution E 10.0 ml.

. In a separate flask containing 160 ml, double distilled water 2.0 gns.

anhydrous CaCl, are dissolved and added to the pool slowly with

vigorous shaking.

. The amino acids of Solution A are added to the pool and the volume

is brought to approximately 950 ml. with double distilled water.

. A solution containing 20,000 units of Penicillin and 20, 000

micrograms of Streptomycin per ml. is added in a volume of 5.0 ml.

per liter and the mixture is held in the refrigerator overnight.

. The total volume is brought to exactly 1,000 ml. witk double

distilled water and the solution is sterilizead through a Seitz

type pad.

i. For use,the solution is dlluted to 1X with sterile double distilled

water and 1% of the 3% Glutamine Solution and 1.25 to 2.5% of s

2.89 NallCOy are added.
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Laboratory Exercise #2

. The following are dissolved in 50 ml. double distilled water and

added to the pool.
NapHPQ), . 12H,0 | 1.52 g,

KHo PO, 0.60 gm.

. 10 grams of Glucose are dissolved in 50 ml. of double distilled

water with 20 ml., of 1% Phenol Red solution and added to the pool.

. The volume of the pool is brought to 600 ml. with double distilled

water and the following solutions asre added:

Per 1.0 liter 10X medium

Solution C ' 10.0 ml.
Solution D - 10.0 ml.
Solution E 10.0 ml.

r

. In a separate flask containing 160 nl, double distilled water 2.0 gms.

anhydrous CaCl, are dissolved and added to the pool slowly with

vigorcous shaking.

. The amino acids of Solution A are added to the pool and the volume

is brought to approximately 950 ml. with double distilled water.

- A solution containing 20,000 units of Penicillin and 20,000

micrograms of Streptomycin per ml. is added in a volume of 5.0 ml.

per liter and the mixture is held in the refrigerator overnight.

. The total volume is brought to exactly 1,000 ml. with double

distilled water and the sclution is sterilized through a Seity

type pad.

« For use,the solution is diluted to 1X with sterile double distilled

water and 1% of the 3% Glutamine Sclution and 1.25 to 2.5% of =

2.8% NatCOy are added.
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For laboratories occasionally using small amounts of Fagle's
meaium, it is recommended that the 1X medium be prepared by diluting
a 10X Stock Solution of the amino acids and the 10X stock solution
of the Vitamins (stored st -20°C) appropriately in Farle or Hanks'
BSS adding Glutamine, antibiotics and NaHCOg as indicated zbove.
This prevents deterioration of the vilamins during.long term storage
at ice box temperature.

3. CELL DISPERSING AGENTS

A. Trypsin Solution 1.0%

1 gn. of powdered trypsin is dissolved in 100 ml. of phosphate
buffer saline and the solution is passed through ash-free filter
paper {Schleicher and Schmll #9589). The solution is then
gterilized by filtration through a Seitz-type pad and stored at -20°C.

B. Versene Solution (Ethyelenediamine tetraacetic acid)

NaCl. B0 s

. KH,PO) 0.2 gm.

KC1 : 0.2 gm.
NagHPO), 0.15 gm.
) "Versene 0.20 gm.

Dissolve in 1,000 ml. of distilled water. Dispense in convenient
amounts and sterilize by autoclaving at 120°é for 15 minutes.
4, ANTIBIOTICS SOLUTION
Penicillin (20,000 units per ml.) and Streptomycin (20,000 microgamsas
per mk.)
1. Add 10 ml. of Hanks' solution to 1,000,000 units of Penicillin.

2. Add 10 ml. of Henks' solution to 1 vial with a gram of Streptomycin.
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T.sboratory Exercise ﬁg

3, Mix the contents of both vials and add up to 50 ml. of Banks' solution.

L. Dispense in vials and keep at -20°C.

" 5. CHICK EMBRYO EXTRACT 50%

Fach student will be provided with 5 embryos 9-10 days of age.

A,

Harvest the embryos snd place them in a sterile Petri-dish where
the eyes, besks, legs and wings are removed.

The remaining tissues are washed in a beasker containing Hanks' BSS,
then minced with uterine secissors.

The minced tissue is passed through a 50 ml. s&ringe into a
graduated cylinder or cenirifuge tube.

An equal volume of Hanks' BSS is added to the tissue culture and
the mixture is stirred and allowed to stand for 30 minutes.

™e suspension is centrifuged at 1,500 rpu for 20 minutes and the
supernatant fluid (constituting the 50% extract) is removed and
stored at -20°C.

After thawing for use, the extract is clarified by centrifugation

at 2,000 rpm for 10 minutes.
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TABORATORY FXERCISE /83
MOMOLAYER CULTURES OF CHICK EMBRYO CELLS

Objective:

o

‘Maigtland type’'cell cultures frem chick embryo were &mong

the first to be used for viral propagation. Development of new
techniques has increased the use of chick embryo fibroblast for
virus isclaticn and antigen production.

Materials:

h chick embryos

Petri dishes
Beaker
i Scissors
Forceps
1 Syringe
Erlenmeyer flask
Magnetic stirrer
Centrifuge tubes
Procedure:
1. Chick embryos 9 days old are harvested and placed in a sterile
Petri dish where eyes, beaks, legs and wings are removed and discarded.
2. The embryos are transferred to 2 beaker containing Hanks' BSS and
washed in 3 changes of the solution.
3. The embryos are minced into pieces approximately 3 mm. in diameter,
with uwterine scissors, and the minced tissue ig washed with 3
changes of Hanks' BSS.

. The minced tissus is passed through a 50 ml. é&ringe (without needle
into a 500 ml. Erlenmeyer flask, where it is washed twice with

50-100 m}l. of Kenks' BSS.

-
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Laboratory Exercise #3

5. Aftér the Tluid from the second washing has been removed, an
appropriate volume of .25% solution of trypsin in Hanks' BSS is
added. The volume of {rypsin solution employed is determined by
the number of embryos being processed (5-10 eﬂbryos; 200 ml.,
11-20 embryos, 300 mi.).

6. A magnetic stirring bar is added to the flask which is placed on
the magnetic stirrer and the suspensgon agitated for 1 hour at
room temperature.

f. ATter one hour of trypsinization the flask is slanted to sediment

large tissue particles and the supernatant fiuid (cell suspensicn)
is decanted through a stainless éteel wire cloth (72 mesh wire
dismeter .0037 inches) into centrifuge tubes.

8. The cell suspension is centrifug;d horizontally at 600 rpm for
10 minutes and the supernatanl fluid containing trypsin is aspirated
immediately. The cells are washed once by resuspending in Hanks'
BSS, centrifuging at 600 rpn for 10 minutes and aspirating the
supernatant fluid.

9..The cells are then resuspended in 15 to 30 ml. of Hanks' BSS,

uiransferred to 15 ml. or 30 ml. éraduated,rconical centrifuge V
tubes and centrifuged horizontally at 600 rpm for 10 minutes.
10. The volume of packed cells is noted and after removal of the
supernatant fiuid, the celle are diluted in the following medium:
Bovine sefum 2.0 ml.
5% Lectalbumin hydrolysate
in physiclogical saline 5.0 ml,
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Laborstory Exercise #3
50% Chick Embryo Extract L 4.0 ml.
Hanks' BSS 85:5 mil.
2.8% NaFCO4 2.5 ml,
Penicillin-Streptomycin solution 1.0 mi.

11. For tube culture the cells are diluted 1 to 200 and dispensed in

1 ml. volumes. For plaguing in stoppered bottles, the cells are
also diluted 1 to 200 and dispensed in & ml, volumes into three

ounces prescription bottles. For plaguing in 60 . Petfi dighes
5 mb, of 1:200 dilution of the cells are added and incubation is

conducted in 5% atmosphere.

12, After incubation at -37°C for 1 to 2 days, complete monolayere of

cells are formed and the cultures asre ready for incculation with

’

wiruses or clinical material,
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LABORATORY EXERCISE #4

TECHNIQUES FOR GROWING CELL LINES IN TTISSUE CULTURE

1]

Objective: _

Thie experiment is designed to maintain a cell line (Hela, DC 2 or L)
for the durabion of the course. Each student will be provided with 1 bottle
of cells.

Materials:

1 bottle with & confluent cell monolayer

Haemocytomeber

Solution trypan blue

14 tubes

Procedure:

1. Observe the célls under the microgscope and describe theri,

2: Remove medium with a pipette. Wash 2 times with Hank's 838, Add
10 =i of 0,25 per centtrypsin solution, allowing the “rypsin to
cover the cells for exactly one minute at room temper-

-ature, PRemove all of the trypsin end place the tubes in 37°C
incubator for 10 minutes. At the end of this time the cells
should he almost complebely delached from the wall of the botﬁle.
Add 10 ml, of fresh medium and suspend the cells homogenecusly
with a pipette.

3. Count the cells in the haemocytometer
3-1. With a Pasteur pipette carefully express a drop of +the cell

suspension made up of 0.5 ml. cells Plus 1.0 ml. of Trypan
blue under the haemocytometer éovergléés, avoiding sny

overflow into the mosat,




Laboratory Exercise #L

3-2. Determine the average number of viable cells (dead cells
stain biue} in the 4 large corner squares used for
counting white blood cells. Multiply by 10,000 the

- number of viable cells to obtain the number of cells
ver ml. Adjust to 50,000 cells]ml. usiig Eagle's medium,

3;3. Tranfer 50,000 cells into each of 1L test tubes. Stopper
tubes with rubber stoppers. Incubste at 37°C in an
horizontal plane.

Keep record and observe cells every day.




Objectives:
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LABORATORY EXERCISE #5
CONSERVATION AND TRANSPORT OF CELL CULTURES

To maintain in the laboratory with a minimum of handling viable

cell lines nct in continuvous use.

Mzaterials:

Cell culture
Haemacytometer
Trypan biue solubtion

Anpoules

A. Storage

w1

Obtain & bottle with a culture of 5 Gay old cells from which the
out—growth medium has been removed and replaced with 10 ml. of
fresh medium,consisting of 10 per cent horse serum and Q0 per cenl
lactalbumin hydrolysate yeast extract medium. After a 2 day
incubation period, the medium is removed, the cells trypsinized and
counted. £ bottle should yield between 10 and 20 x 106 cells,
otherwise the cells sre not suitsble for storage,

The pH of the medium is adjusted to 7.4 by mcens of an 8,87 NaHCO,
solution. Add 1.0 ml. of sterile glycerol toc the O ﬁl. of mediun

in each culture.

Transfer the cell suspension to ampoules (which can be flame-gealed)
or to tubes, tightening the sioppers aand scaling with adhesive tape.
Bring to 4°C during 1 hour end then Piace the tubes (or ampoules) in
the Revco (-70°C) where the temperature will drop 1°C per minute.

Once the temperature finside the smpoule has reachba -20°C, the cells
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can be stored at -197°C in the liquid nitrogen refrigerator.

Under thege conditions cells can be stored for periods up to 5 yeérs.
5. To revive the frozen cells, the smpoule is removed from the liguid

nitrogen refrigerator and thawed rapidly in a 37°C water bath. A

6

volume of the cell suspension containing 1.5 to-E.O x 10° is added
to 10 mi. of ouﬁgrowth medium and cultures initiated in a 200 ml.
bottle. | '
B. Transport
1. Trypsine a bottle of HeLa cells and dilute in growth medium to

obtain a suspension of no more than 0.6 x 165 cells/ml.

2, Refrigerate at 4°C for 24 hours.

.Ré. Centrifuge at éOO rpm for 30 minutes and discard the supernatant.
%. 2dd medium to obtain a cell suspension of 2.4 x 10P per ml.
%. In this state the cells can be shipped in an iced container and

upon receipt sedimented by centrifugation as 200 rpm for 30 minutes
and resuspended in fresh growth medium st a concentration of 0.6 x 106
cells/ml. A sabisfactory method te ship cell cultures is obtained
filling the veesel with nutrient medium, preventing the trauma to the
cells by the movement of the mediumJ Upen receipt, the medium should

be removed and the cells fed with 2 new one.
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LABORATORY EX¥RCISE #6
LABELING OF POLYSOMES

Objective:
To study the incorporation of RNA precursors into cellular polyvsomes.
Material: 7
1 liter RSB puffer
0.01 M tris-H C1 pH 7.4
0.0l MK Cl
0.0015 M mg Clsp
100 ml 10% sucrose w/w in RSB
100 ml 10% sucrose w/w in RSR
ﬁ 10 ml RSB containing 5 x 10~7 gm/m/ hydrocortisone
i 500 ml liquid scintillator '
2 Bleke bottles with confluent
monolayer of L-cells
Trypsin for removal of cells
" Procedure:
Monday:

1. Make up solutions.

)

. AdQ 30 u ¢ B3 uridine to each Blake bottle.

3. Make 6 10-20% sucrose gradients. |

k. set up purp and flow cell for monitoring gradients,

5. Bet up paper discs for fractionation. |

1. 438 10 u e ¢t uridine to Blake bottles and incubate 10 min.

2. Trypsinize cells.
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. Centrifuge cells in conical centrifuge bottle.

Take up.in 1.0 ml RSB containing 5 x 10"7 gm/ml hydrocorligone.

5. Homogenize in glass homogenizer.

10.

lll

12.

. Add 0.33 ml 20% sucrose to homogenate and 8000 RPN for 5 min.

. Add L mg DOC to supernatant and place 0.L nl on each of 3 sucrose

gradients,

. Centrifuge in SW 39 rotor at 35,000 RPM for 30 min.

Pump gradients through flow cell and on to proper discs.
Wash discs 10 minutes in 30% TCA and 5 min. in 95% ethanol.
Dry discs and add to vials.,

Count 1 min/vial,
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LABELING OF POLYSOMES

Thié is a laboratery exercise, whose purpose is to familiarize the
student with some technlgnes widely used in cellular and moledular blolegy.
In the cell, proteins are synthesized on the polysomes. These
consist of individual ribosomes held together by the messenger RNA which

specifies the aznin'g acid composition of the protein, The size of the
Dolysome is proportionai to the size of messenger ang,consequently;of
the peptide to be synthesized. -

It ﬁeuld.appear that the ribosomes are stable and can be reused by

tHe cellswhereas most messenger RNA is unstable. Hence the ribosomes are

‘best labeled by 2 long exposure to an RNA precursor (in this case n3

uridine) whereas the messenger RNA can be labeled by a short exposure to

Precursor (4("3-11L uridine),
After breskage of the cell and removal of nuclei,-miﬁochondria,and
cell wall by low speed centrifugetion, the principal particulate matter

left in the supernatant is the polysomes. These are best analyzed by

‘sucrose density gradient centrifugation. In this technique the sample is

layered on top of & linear sucrose gradient in a eentrifuge tube., There
is a 1ineaf: increase of sucrose with depth of the tube in order to
stabilize the process of ¢entrifugation.

After eéntrifugation in & swinging bucket rotor, it ig necessary to
aﬁalyze the contents of the tube. This can be ﬁbﬁe-in various ways.
However, we shall displace the contents of the tube by injecting a more

dense lieuid into the bottOm of the tube. Total'ng9161 acid can be meagured
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by allowing the displaced fiuid to flow through a flow cell which is
monitored at 260 My in a spectrophotometer. TFractions are collected
on paper’ discs‘for analysis of radiczctivity.

It ié convenient to collect semples on discs since in this form they
can be easily processed to yield defined biochemical fractions with uniform
Physical properties for counting (no necessity for quenching correction).

Liquid scintillation counting currently provides the simplest method
for detection of B -emitters and the most frequently used techmique for
separation of double laﬁel. By an appropriate setting of the discriminators
in two separate channels,both H3 and C:Lh can be counted accurately and

efficiently.

*w
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LABCRATORY EXERCISE #7
METAROLIC STUDIES USING ISOTOPES TN TISSUE CULSURE
Objective:
Use of Lﬂmeth'onine—clhﬁ in the biosynthesis of phosphatidil-—choline.
Incorporation of CL% for trans%etilation. ;
Materials:

Human liver cell cultures (Chang's cell line)

L-methionine—cth3 (Wew Fngland Nuclear Corp., Mass.), sterile
solution (0.1 ml”= 2.5 yuc).

Trypein solution 0.25% in pH 7.4 phosphate buffer.
n-butancl. )

Isotonic sodivm chloride solution (0.9%).

Developing solvent for chromatography:
chloroform, methanol, water (65:25:4).

(Glass plates with 250 u layer of silica-gel G.
Preparation: Silica~gel G 15 gms.,’ 30 ml distilled water; emulsified
apd layered in each plate.

Chromatography chanbers.

Iodine vapor chambers.

15 m1 centrifuge tubes.

Sterile pipettes (0.5, 5.0 and 10.C ml)

Scintillating liquid (PPO 0.L%, POPOP 0.01% in toluene),

Radiocactivity counting vials.

Beckman liquid scintillator,

Stirring rods and Pasteur pipettes.

Procedure:

1., Add 0.1 mdl (2.5 pe) of L—methionine-clnﬂg dissolved in 10 ml of

culture medium to a Chang's cell culture. Incubate Tor 2l nours

at 37°C.
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Laboratory Exercise #7

2. Trypsinize the cell culbure with 5.0 ml of trypsin solution.
Resuspend the cells in 5.0 ml of culture mediuﬁl

3. Centrifuge st 1,000 RPM for 10 minutes.

+ Resuspend the cell pack in 2 ml saline with gentle égitation.

Centrifuge at 1,000 RPM for 10 minutes.

2. Repeat the above prdcedure twice.

6. Resuspend the cells in 1.0 ml saline and transfer to a Potter
FElvejelhm homogenizer vial with g Pasteur pipette. Rinse the
centrifuge tube with en additional 0.5 »l saline portion.

7. Homogenize 3-5 mimutes,

8. Add 1.0 nill of ?-butanol. Shake for 2 hours.

9. Centrifuge at 3,000 RPM for 15 minutgs.

10. Transfer 20 2 of the bubanol ph;tse to a counting vial sdding
5.0 ml of the scintillating liguid.
11. Prepare a silica-gel Plate,

12. Iry in a 100°C oven for 1 hour.

13. Allow the plate to cool and place an aliquot of the butanol
Phage 2 cm from the bbrder, the volume depending on the
| radiocactivity count. Nexb to this sample spot a standard of
20 £ of I~u -lecithine.

1k, Place 50 ml of the developing solvent in the chamber and then the

eilica-~gel plate.-

15. Allow to develop until the solvent level has reached the top

border.
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Laboratory Exercise #7

16. Allow to dry at room terperature. Develop the sample components
in an’'iodine vapor charber. l

17. Once the spots are identified the gel is collected from each one
and placed in individual vials., Add 5 mi seintillating liguid

and count in the Beckman 1liquid scintillator using the carbon 1k

tracer.

18, Discussion of the results obtalned.
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USE OF ISOTOPES IN TUE STUDY OF METABOLISM IN LIVER CELLS (CHANG CELLS).
1h

1k
TRCORPORATTION QE C QE THE L-METHIONINE-METHYL-C
"IN THE MOLECULE OF PHOCFHAT IDILCHOLINE

Previcus work: a) Use of isotopes - The use of isctopes in the study

of cellular functions is based on the property of these elements to serve
as molecular markers, whose fate is Tollowed through the metabolic pathways

in which there compounds are utilized. The property of differentiating a

stable or radioactive isotope from the ordinary elements, due o their

different mass values or by particle or radiation emission, makes it

possible to essily identify these elements within the cellular structure or

wh?n an intermediate or final compoudd of the metabolism is lsclated.

Algo, by this same property it is possible to know the interchange values .
. .

of g,marked compound within the cell cr other level of higher organizatior..

In the detecticn for the presence of radiocactive isotopes, counts

are made with a series of instruments of varying efficiencies, whereby the

ligquid scintilletion system has a great advantage over others in the case

of low energy radicsctive emissions {  radiations of H3, Clh).

b) Trenswethylation mechanism to form phosphatidilcholine - This transme-

thylation process has been studied at different levels of organization.
In intect animals, in homogenates, in cell fractions, in the presence
of isolated enzyms systems, etc.

In intact animels (Dn Vigneaud et. al.), the first studies made
on rats fad on a diet defficient in methionine and cystine but in the
presence of c¢holine end homccystine, led to a demonstration of the

existence of a metabolic process that forms choline from methionine.
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An evident proof of this operational mechanism was gotten "in vive"

_using radioactive and stable isotepes. The use of CDg—méthionine,

014H3 methicnine and CD3~choline showed that there was an "in toto"

incorporating mechanism of the methyl groups from the methionine into
the structure choline and viceversa and that the radiocactivity remained
in the phospholypids of the 1£ver.

Other studies in liver homogenates and cell fractions led to the
demonstration of the same type of molecules involved_in this process
(Bremer, J. and Greenberg, D.). In this way the radioactivity from
Cl&HB—meﬁhionine was incorporated in the phospholypids of these fractions and
ClHB3—methionine in the presence of phosphatidilethanolamine, ATP, and Mg e
as cofactors formed phosphatidilcholine, Ehosphatidi1monomethyléthanolamine.
FTevioﬁsly;work dealing with S-Adenosilﬁﬁthionine (Cantoni et al.) allowed
methionine, ATP, and Mg 2t to be replaced by sald compound in cell fractions

These works established the participation of at least two enzymes
that catalyze the formation of phosphatidil-choline by means of transmethylation
using methionine and a phosphatidic derivative. One that catalyzes the
formation of S-adenosil methicnine using methionine, ATP, and Mg e+
(S-Adenosil mevhionine synthetase) and another that catalyzes the successive
transmethylation steps (€-Adenosil methionine: phosphatidilethanolamine-
methyl transferase).

There is no information available on the study of this métabolic process
in animal or human cell cultures. PBub the studies that have been made and

briefly published are valid for this level of organization, the cell level.
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LARORATORY EXERCISE #8

METHODS OF DETECTING OR MEASURING VIRUS MULTIPLICATION IN TISSUE CULTURE

- CYTOPATHIC EFFECT OF VIRUS MULTIPLICATION

Objective:

To determine the virus dilution thet gives rise to cytopathic

changes in 50 per cent of the inoculated cell cultures.

a

Materials:

Poliovirus suspension

Tubes

Pipettes

Frocedure:

«w 1. Observe the HeLa cell cultures prepared during the third day of

laboratory work.

s

2. Pipette off the growth media and replace it with .9 ml. each of

Eagle's medium containing 24 serum,

3. Prepare tenfold dilutions of poliovirus type 1 as follows:

a.

d.

Set up a row of 4 Wasserman's tubes numbered 1 through L and
dispense 1.8 ml. of medis into each of them.

Take 0.2 mt. of the pcliovirus suspension and add to the first

‘tube in the row. Mix thoroughly with a sterile pipette.

Teke 0.2-ml. from the dilution in the tube #. and pass it to tube
#2 mixing the contents.

Repeat the operation with the remainder tubes.

L, Tnoculate .1 of each dilution of the virus and deliver to each of

i tubes of Hela cells. A separate pipette should be uzed for each

dilution; however in’the interest of laboratory glassware econocmy

use one 0.2 ml. pipetie for adding the virus dilution to the Hela -
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cells.beginning with the highest dilution and working back to the
1$wer. :

5. Set up to 2 Fela tubes for control without incculation.

6. Bring to the incubator at 3I7°C and read record the reéults every day.

7. Calculate the TCID.~ by the Reed-Muench method.

In the following table an example iz given of data derived from an

50

ideal) experiment for illustrating the procedure of accumulation:

ACCUMULATED VALUES

t
1
Virus ' CPE t ! Al ! ! ¥
dilution ' Ratio vOCOPE 'No. CPE ' CPE. 'No. CPE' Ratio 'Per Cent
1 t T T ] 1 1]
, J07T ' L/h ' 4 ' 0 :12 10 :12/12 : 100
1072 Y/ : Y ' 8 : 8 : 0 : 8/8 : 100
1 T ‘
_3 L] ]
107 : T ! 1 boovo L ! 8o
T 3/ T 3 1 ) 1 L /5 1
10“1L 1 1/4 ' 1 : 3 ‘ 1 ' L : 1/5 : 20
1077 ' oM ' 0 t 3 ' o 1+ 8 * of8 o 0
1 1 1 1 1] 1] E
1

Accgmulated valueg for the total nuwber of tubes that showed a CPE
or were intact are obtained by 2dding in the direction indicated by the
?érrowsL; The accumulated CPE ratio represents the zeccumulated numbef of
tubes with cytopathic changes over the accumulated total number inoculated,
In this example the cytopaethic change din the 10-3 dilution, is

higher than 50%; in the next lower dilution, 10‘4, it is consgiderably

lower. The necessary proportionate distance of the 50 per cent CPE end
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point lies between these two dilutions and is obtained as follows:

(Per cent CPE at dilution next above 50%) - 507 = Proportionate
(Per cent CPE at dilution next above 50%) - (per cent CPR distance

at dilution

next below)

or 80 - 50 :+ 30 _ g,
80 - 20 60 g

Since,logarithmically, the distance between two dilutions iz a
function ef the incremental steps used in preparing the series, it is
necessary to correet the proportionate distance by the dilution factor.
In thercase of serial ten-fold dilution tﬁe factor is 1 (log 10 = 1) and
thus is disregarded. In our example we have: |

Negative logarithm of TCID_ _ and poiﬁt titer = negative logarithm of the
] 20 dilution above the 50 per cent CPL
E plus the proportionate distance

% factor
tha% is:
Negative logarithm of the diiution above 50% = =3
Proportionate distance (0.5 X dilution factor (log 10): -0.5
TCIDBO -3.5

= ~3.5
Log TCTD., = 10
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LABORATORY EXERCISE #9
PLAQUE METHOD FOR CONFLUENT LAYERS OF CELLS

To produce circumscribed infected areas by vacecinia virus in chick

erbryo fibroblasts which do not take the neutral red vital stain

and‘appear as clear unstained areas against s background of wviable

stained cells,

Materisls:

Chick ewbryo fibroblasts

Vaccinia virus suspension

Water bath

e ]

¥ Keutral red

Petri dishes P

Procedure:

1. Set up three Wasserman's tubes numbered 1], through 3 and add 1.8

nl. of Fagle's media to all tubes. TFrom the pool of vaccinia virus
supplied,add .2 ml. to tube #1 and mix thoroughly with a sterile
pipette. Withdraw 0.2 ml. and 2dd to tube #. Repeat the previous

step with new pipettes so that you will heve virus dilutions 10"1,.

102, an@ 1073,

- Remove the out-growth medium from the Petri dishes previously

Prepared with chick embryo fibroblasis and wash once with saline.
Inoculate a plate with C.5 ml. of each virus dilution.
Incubate at 37°C for 2 hours for virus adsorption with occasional

rocking to distribute the virus particles.

I N
*

- After the adsorption period, remove the fluid and overlay the

Tibroblast sheets with 5 ml. of the following agar medium:

Agar 1.0 gm.
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Yeast Extract (Difco) 0.1 gn.
Lactelbumin hydrolysate 0.4 gm.
Horse serum © 14,0 ml.
Hanks' BSS 85.0

Penicillin 50 u/ml. and 50 ¥ Streptomycin to complete medium.

. Allow the agar to solidify and turn the plate upside down and

incubate at 37°C for 3-4 days with the cell monolayer down.

Add 3 ml, of a 1/1000 1+ 7 neutral-red solution; incuﬁate at rooﬁ
temperature for 2-h hours and overnight at 4°¢C,

The dilutions used should produce distinct and separated plagues.
Observe against a white background. By counting the number of
plagues at the diluticn where they appear distinct, and by
multiplying by the corr*spondent.dilution Tactor, the number of
Plague forming units {(P¥)) per ml. of the virus suspension can

be calculated.
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LARORATORY EXERCISE #10
NEUFIBALIZING ANTIBODIER ASSAYS IN CFELL CULTURES

?

Objective:

To calcuiate the capecity of & serum to neutralize the cytopathic

effecet of apoliovirus in a Hela cells systems.

Materials:

Serum

Poliovirus suspension

Tubes with Hela cells

Water bath at 56°C.

1.

The serum specimen is inactivated at 56°C for 30 minutes to
dastroy heat non-specific virus inhibitory subsbtances.

Set up a row of tubes to make serum dilutions of 1:l4, 1:16,
1:64, 1:256, 1:102L prepared in either balanced salt solutions
or the mointenance media 1o b2 used in the cell cultures.
Foliovirus is diluted to contain 100 TCIDSO in a volume of
0.1 ml. {as determined by a previous titration of the wvirus).
The virgl dilutions are made in the sanme medium,émplOyed for
the preperation of the serum dilutions.

Equal volumes of the serum dilutions (0.5 ml.) and of the diluted

2l
\

=st viruez (0.5 ml.)} are mixed. The volume of serum virus mixture
prepared is dependent upon the number of cell cultures to be
inoculated with the mixture. For virus control the test virus
dgilution is mixed with en equal volume of diluent (or known

pormal serum) and incubated under the same conditions as the sorum
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virus mixture. For serum control, the 1/4 dilution is mixed
with di}uent. It is necessary to perform a concurrent titration
of the virus to establish that a test dose actually contains
approximately 100 TCIDﬁO'
The conditions recommended for incubation of'serum virus mixtures
vary widely for certain agents:; it has been demonstrated that
some preliminary incubation does increase the neutralizing
capacity of serum., The important considersiion is to avoid
incubation conditions under which the virus may be labelled
for_a sample for long periodsof 37°C. For most neutralization
tests, incubation of the serum virus mixtures is conducted-for

30 minutes to one hour at room temperature or at 4°C.

After incubation period, serum virus mixtures, virug controls
end serum controls, are inoculated in voiumes of .2 mt. into
monolayer tube cultures. At least two cultures are employed

for each seruvm mixture .

The inoculated cultures are incubated at 37°C and examined
microscopically for ability of the serum to inhibit CPE of

the virus.

The cytopathic effect of the inoculated tubes is recorded

and the neutralizing end peint is expressed asg that dilution

" of serum which protects 50% of the tubes against the test dose
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of the virus,
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gz 1llustrated in the following example:

1

1

=

] t 1
] ' 1 1
SERUM DILUTTON ' CPE ' CFE 'HO CEPE ' CPE 'NO CPE '  MORTALITY
' Ratio ! ' ! i ' Ratio ' Per Cent
1 1 i t 1 1 1
1:h o2 ot ' 2 o * ' 0/ ' 0
1 I 1 t 1 ? T A
HER: to/fe 'O ' 2 'O ! v o/h ' 0
1 t T 1 A | t 1
164 e 01 A - I B 33
] ’ L ] t t 1 ! 1
14256 '/ - g 1 e LI | -V ' 67
t 1 t 1 ] T t
1:102h ta/fe e ot 0O "'k v o tuf ot 40
t 1 1 t r 1 1
. 50% - CPE at dilution next below 50 - 33
i f.1 = - g i Al o} =17 = 0.5
\CPL next sbove - CPE next bziow 7 - 33 Sir
Logarithm 50 per cent neutralizing end point = -1.8 + (0.5 ¥ (0.6)
= -1.8 + (-0.3)
= 2.1

antilogarithn -2.1 = 120




