UNCLASSIFIED

AD NUMBER

AD821459

NEW LIMITATION CHANGE

TO

Approved for public release, distribution
unlimited

FROM

Distribution authorized to U.S. Gov't.
agencies and their contractors;
Administrative/Operational Use; AUG 1967.
Other requests shall be referred to
Commanding Officer, Fort Detrick, Attn:
Technical Releases Branch/TID. Frederick,
MD 21701.

AUTHORITY

D/A 1ltr, 29 Sep 1971

THIS PAGE IS UNCLASSIFIED




§

,,‘S,_,_ﬂ,,,,»,,,,;_ — =

i coptrols and cemy
ign pativmals wey WP

Thio doawmdat 1s B

w
8
Wi og
U o
. |
5wz
- O C
) §
- , B¢ i S
a iy BogEl < %
o &E - Mw Mf .ﬁ
Y , = v 2o 5 w o
- AT S N p
LT £ uﬁxﬂ,ﬂm O '3 .%5 w
— .?%CC o B el ad ?...Km
z £ TR T3 B wgE
< u 2 <94 5 . ci3 087
ﬁ Jm ® 1” 4 ¥ e ollen -
| oY= 2E3: 8 i iz
| - a23cs 2 o sg9 wOg
_ > IH “NW “'! MM @u MW.Y W um 0
| nnw 3 W.l o m
“. Y 2 SLE S
| Z e &2 28 5
| b =3 mum
| L 3w
| Wa [WHE ﬂm
| - i 4
z O 5
E e
ez

av

- 2

- 69vI%

|
!t‘l!-‘.O‘ISI‘I’Q’il.@"'..Qi".‘."r‘ﬂﬂ.i.lﬁf"l’.'.I.:..l'..ll‘...“.

.............................

i [ R I N R R X ]
i 6;4-n.-lsaalttonut.io-c‘-l!'ntﬁiulsniiocot;u..tﬂn.-chaot.i@nt.ldosi.c..la.000:30.0(0&0.
| T I I I I I T e Y T R R R T R R R
: R I I N I I I I I I I T Py
! #osBUBABEs £ DA #!noc"GZQt-aeoo.-oiics'.-aiicaoaloie1cilfo-Qﬁnlocntact!.Qilicnnotilaulll
. R R N R R R R A R R A AL A L R R LR T K
H CPHE R RS A AN LS P S PR HOE SN RIS TN RBA NP IS AT ERAEB IS RET USRI RS NUNEPENTNARETIBECURBEN NPT O IO RONUNSENRI Y
i R R AR R I R N N Y R A R A R )
W AesdansiherersansrRErNe
i

TR AR




Reproduction of this publication in whole or in
part is prohibited except with permission of the
Commanding Officer, Fort Detrick, ATTS: Techniecal
Reteases Branth, Technical Informestien Division,

Fort Detrisk, Ffﬁﬁerieﬁ, Haryiand, 21703 Howevar, -

DBC is authorized to reproduce the publication for
United States Govermment purposes.

DG AVATLABTLITY EﬂTIﬁES

‘Qualified requesters may obtain copies of this

publication from DDXQ.

Foreign announcement and dissemination of this
publication by DDC is not authorized,

Release or announcement te the public is not
authorized.

< TuSTTION INSTRUCTIONS

Destroy this publication when it is no lenger o

needed. Do not return it to the originator,

The findings in this publication are not to be

- construed as an official Department of the Amy

position, unless so designated by othgr authorized
documents,




-

]
3

»
DEPARTMENT OF 1dE ARMY
Fort Detrick
Frederick, Maryland 21701
THECHNICAL MABUBCRIPT 403
3 < ,
. S R St
T IDENTIFICATION OF CLONES OF CELLS IN CULTURE g
Y BY DISC ELECTROPHORESIS
1
=
Ponald €. Fish
James F. Dobbs
: Richard C. Carter
Jerry 8. Walker
F

Process Development Division
AGENT DEVELOPMENT A¥D ENGINEERING LABORATORY

Project 1C522301A055 August 1967




IDENTIFICATION OF CLONES COF CELLS IN CULTURE
BY DISC ELECTROPHORESIS

BESIRALT

e

Iscenzyse distributfon patterns (zymograms) were
obtain=d from various subclones of an L-Ma clome. On
the basis of these zymogram#, the various subclones
were identified and classified. Preliminery experimencs
indicate that, although they can be modified by a change
in the medium, the zymograms are reliable and useful
criteria for identifying clones of cells in culture,
when obtained from cells grown upder identical and
carefully controlled growth conditioms,

Bince the initial observation about 10 years ago that different pro-
teins with similar enzyme activity existed in the same cell, organism, or
tiuume,""a the study of iscenzymes and their distributicn patterns has
expanded into almost every area of biological research. Isocenzvwe dis-
tribution patterns have been used for the clinical diagnosis of many
diseases,® the identification and differentiation of bacterial and
aniral* species, studies on developmental embryolo, ,3‘5 and for explain-
ing conttol mechanisms in intermediary metabolism.” Previous :studiess‘a's
hzve concentrated on zymogram differences between the same tisries from
different species or different tissues from the same species. “‘he work
presented here describes results obtained from various subclone2 of a

cloned cell line in an attempt to systematize and correlate ‘genotypic and

phenotypic differences.

L-Ma Cl-1 cells, a clone from the L-M cell line, were used for these
studies. They were maintained in spinner culture om wadium 199 peptone
(199P) by & series of half-splits for 30 months after cloning and then
recloned using a one-step dilution method as follows: from the spiuners,
10 pliter-samples were removed and mixed with 10 sl of 199P containing
207 horse serum, 50 units penicillin per ml, and 50 ug streptomycin per
ml. From this pool, 100 uliters of the cell suspemsion vere placed in
Falcon tissue culture grade plastic petri dishes containing 10 m1 of the
medium containing 199P, 20% horse serum, and antiblotics. The monolayer
was incubated in a 5% carbon dioxide atmosphere. At 4 weeks, 13 to 33
colonies per petri Jish, vepresenting a 15 to 35% plating efficiency,
were observed, and, from these, cleomes were picked at random. The clones
were first isolated by use of glass tubing (6 mm) wells, them aapirated
from the surface of the petri dish with fresh cloning medium, and placed
as monolayers ° 1 Faleon T-30 flasks.
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The clones that were to be assayed for isoenzyme distribution patterns
had been grown as monclavers in 199P with no merum for 52 to 71 passages.
The cells were scraped from the glass with rubber policemen, packed by
centrifugation, washed once with saline, resuspended {n water, and dia-
rupted by aonic oscillation in a Branson sonifier. The sample wag placed
at -20 C overnight and then thawed, and the supernatant liquid, after a
single cencrifugation at 4,000 x g for 10 minutes, was used for poly-
acrylamide disc elecuvophoresis by the umethod of Orastein and bavis.'®
The enzymatic activity was defermined by stacdard asseay. The cultures
were all inoculated at the same concentration {4 x 10° cells per ml} anpd
harvested at the same phase of growth {just &s they formed a confiuent
monoiayer). In addition, because the protain concentration varied by uo
r_z2 thaa *wofold (0.1" t2 0,24 mp paw 521} eswomg the various gpele; 2
aggumed that the amount of enzyme activity im any particuldr gel eould be
dirvectly corrzlated with that of another gal.

The individual stained gels were scamnsd in a Canaleco Model F micro-
densitometer equipped with an integrator, and the gels and traczings vere
examined to determine the peaks or bands of enzywe activity. The major
bands of enzyme activity were numbered comsecutivaly from the intarface
of the stacking and running gels. Various classes were established on
the basis of the distribution patterns of the bands of enzywe activity,
These are showa schematically in Figurea 1 throu:h S,

Figure 1 {llustrates the pattern of esgterasc fzceuzyme aclivity using
g-naphthyl acetate as substrate, The three classes are distinguished by
the absence of bands 4 and 5 in Clasz 1, the abgence of bands 1 and 7 in
Class 2, and the presence of all bands except 1 [n {lass 3.

Figure 2 demonstrates the pattern of g-paphthyl propionate esterase
activity. The three ¢lassea differ in that Class 1 contains no activity
at bands 1 or 2, Clase 2 containg activity at bands 1 and 2 but not at 3,
and Class 3 shows activity at all pesitions except 2.

Figure 3 is the pattern when B-naphthyl scetate i3 used as a substrate -

‘for esterase. The three classes differ in that Clsess 1 contains enzyme
activity only in bands 3 and 4, Class 2 only in band 3, and Class 3 only
in bands I and 2.

Figure 4 is the isoenzyme digtribution pattern of malic acid dehydro-
genagse. Class 1 contains activity enly at band 2; Class 2 shows activity
at the interphase and at band 1 and 2.

Figure 5 is the distribution obtained for DL-isocitric acid dehydro-
genagse. Here only two classes can be differentiaced on the bagis of the
relative intensity of band 1 compsred with that of band 2, using both
visual observation aud the activity measured by the microdensitometer,

L it = v gt = A o a e e e e e
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Figure 4.

lsocenzyme Distribution rattern for Malic Acid
Dehydrogensse Activity.




Figure 5.
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Iscenzywe Distribution Pattern for DiL~Imocicric
Acid Dehydrogenase Activity.
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No differsnces waere found in the symograms of lactic acid, glucose~6-
prhusphate, a-hydrexy Jutyrate, sehydrorcy butyrate, a-hydroxy pheayl-
propiopate, or succinic acid dehydrogenases or of a-narhthyl stearate
esterase. We have been unable to demonstrate the presence of either acid
or alkaline phosphatase activity in the gels. ‘‘here was some indication
of differences in the protein stains but the interpretation of these
bands is too complicated to present here.

The clones were grouped &und classified according to differences in
thefr iscenzyme distribution patterns. The four clomes studied in greatest
detgail, each agsayed 2 minlmum of six times, are charactarized in Table 1.
These are subclones of L-Ma Cl~-1 that produce a large compact colony when
cloned and exhibit sicilar growth charscteristice. However, s fs readily = =

seen ir Teble 1, they can be distinguished by their isoenzyme distribution
patterns.

TABLE 1. ISOENZYME DISTRIBUTION IN SUBCLONES OF L-Ma Cl-1

: Class of Iscenzyme Distribution Pattern
Iscenzyme Parent - Subclones

Substrate Clone 1 i-7 1-~9 1-2 1-3
Esterase

{z-naphthyl acetate) 1 1 1 2 3
Esterase .

‘a-naphthyl propionate) 2 2 1 1 3
Ssterase

{f-naphthyi acetate) i 3 1 2 3
DLehydrogenase o : T T T e e

{malir acid) 2 2 1 2 2
Dehydrogenase

(DL"isocitric:acid) 2 2 1 "2 2

Subclone 1-7 is the same as the pargnt c¢clone except for its pattern on
f-naphthyl acetate, Subclome 1-9 differs from the parent in one of the
esterases and f-om subclone 1-7 in two of the esterases. In additiom, it
varies from both Lhe parent and 1-7 for malic acid dehydrogenase and PL~
igocitric acid dehydrogenase. Subclones 1-2 and 1-3 also can be identified
by the use of several of the igoenzyme substrate systems, These zymcgrams
«an readily be obtained, and by their use the various clones can be
distinguighed.

(23



On the basis of these data, wa conclude that it 1s possidle to fdontify
clones of mammalian cells grown in culture by their fsocensyme distribuctos

- PALLarns When grown under tdentical conditicns, Freliminary work ia our
laboratory suggests thet growth in different media and in monolayer vs.
suspension results in a shift in the zymogram, but that when grown under
identical conditions the patterns are reproducible., This study further

emphagizea the necessicy for constant and carefully controlled conditions
for cell growth if meaningful data are to be collected. ~
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3. ABSTRACTY

Iscenzyme distribution patterns (zymograms) were obtained from various subclones
of an L-Ma clone. On the basis of these zymograms, the variocus subclones vere
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criteria for {dentifying clomes of cells in culture, when cobtained from cella grown
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