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157] ABSTRACT

The presend iovention comprises a novel immorial human
mneeyie leukemis cell liss, designated MO-1000. This
cell line has been demonsirsted foo induce un immong
responss when injected mle non-human primales. This leun-
kemic cell line is nlsn o source of a amgne ATPase that is
faml in only fow kesels inonomoal fuman czlls, The
immeortal nature of the M- R0 cel] lne allows oo e used
as 1he oephicanive fusion pariser for makig hyboshomas aod
alsa makes 1l on excellenl source of emeymes (e,
lelomerase ) and other cellular compenents invelved in the
cellular meplication process

3 Claims, Mo Drawings
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HUMAN MOMOCYTIC LEUKEMIA CELL
LINE

BACKGROUND OF THE INVENTICM

L Field of 1he linvemion

The present iovention relales fie the Deld of immorial
human moneeytic lenkemia cells

2 Bummary of the Relaied Ari

Human Jeukemie cells are geocrally very difficult w
probiferate m vilra, Lewkemic colones wsually wmdenge
lerminal difercnbiation, and subcolluring & wsually nol
smecessial Tor more than two o hree iR s

Moverheloss, theee bave boen o oumber of repods of
earablished keukemie ol limes. Samioli et al, (U5, Par Mo,
5272082 dischosied 1wo cviedoxe: acale T lymphoblastic
lewkemia cell lines. These cell lines ﬁi:—;p]l].'ed & higher
eytoloxic eficiency as compared 10 oiber conlinnous cell
lines established by Sanmioli er al, J. lamancel 144 4703
{19900 and O'Comnor ef al, S, femmasal, 145, 3779 | 199E)
= well as ymphokme-activated killer cells from normal
domors, Samioli e al, S feoeensd, 1309, 3348 (19587, omd
Lange et al, Hlocd 70, 192 (1287, disclossd three
Cid-CSE-dependent buman leukemia ool Lisss,

Despite whal progress has boon mode, we are sidl a wery
long way From understanding buman leukemia amd from
developing, bodh completely safe and effective restments.
Accordingly, there remains 4 pesd for sdditionsl 1oals io the
fhht agaimar leukemia.

SUMMARY (H THE INVENTICN

The present invention provides a novel bumsn moeoceytic
leuboemila el lne. designated MO-1010, wisich = & lnpoes-
tant ol for investigating the mechanism and physiology of
hamuon leukemia, This cell line has hbeen demonstraied o
imfuce an immune resporse when npgcled inte primaies,
This leukemic cell line is alse a soaree of o wnige ATPase
that 15 found noonly b concentrtions i sormal buman
cells. The immoral saiwre of the 8MO-1010 cell line allows
1 be used as the mpli.:ﬂi.w fuzion partner for generating
hyhridemas sl makes i an exeellent soarce of enzyms:s
gnd other egllular components volved o the cellular
replicalion process,

The :I'nrugnirm merely summanzes ceriain aspocts ol the
preseni ivemtion. It is nol intended, nor should 8 be
constiesl, a5 hmitieg the nvention o any way. All patents
and peher peblications ciied bercin are bereby incorporated

by reference i Glseic enlirety.

DETAILED DESCRIFTICN OF THE
INVENTIOMN

Ihe presenl myenbion comphses a novel hboman mese-
oytic keukemia oell lime, designated MO-1010. The cell line
was phtained from & X5-yvear old Cancasian male who had
just heen diagmosed with scute monocylie leukemia, &
deseribed moss compleiely in Example 1, infra, and reporesd
iy Chang and Bemodsky, Sioclioms S, Res Comra.
fid, 339 {1975 The MOC-1000 cell line was doposited in
recopdance with the Budapest Treaty with the American
Type Cultwre Collection (ATCC), 12300 Parklawn Drive,
Baschville, 3d., 252 (ULSA), a0 sccepled Deposiory
Amthonty, on Dec. 24, 1596 and given the designation ATOC
CRL-12253.

BAC-1000 cells have a wariedy of vses. One of their mos)
signifleant u=es 5 as a research (ool for scientisis and
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physscians investigating leakemda, both in the labosatory
and clinpcally. As descrsbed m Example 2, mfra, MO-10040
cells are capable of inducing a protective immune response
in man-human primates injected with the cells

MC=10010 cells alwn can be uxed ax o model <ysiem b
imvestigale the mechanisms that eontred the i vive growth
of man monceytic leukemic cells, They can be used i
smdy the ipteractions of hemopoiets: growih or differentia-
lipa faciors and thedr elfects on ocoll problifeation and termi-
nal differendiatiomn.

e magor ity of an mmmertalized monocyvie cell loe
is 2z a =purce ol a homogeneous monecyte :|1|'|p|.:hji-ru'.|. A
hnmr-g_ufu:»nus. ey e prqmln:inn can be used 5 5 hio-
logical contrel during cell soning, incloding and pea lnied
o o cviometry, in alfinity purification, snd as size msark-
e in hislological preparations of Lissees or colls o b
viewed under light, U, or scomning eleciron micmoscopy
An immartalived monoeyte cell line is useful a2 2 source of
homogeneous cells for prodecing specific cviokines in
rponss o appropoate stimulacon I else allows o U
specilic binchemical charscterization of monocyle cells, and
is 3 remlily svailshle source of homapeneous cells thal
alkews for controlled replication of chemical as=ays and
ol Parms of bisdogreal esting. A lomogeneous monoeyis
cell bse 15 2 useliol sowrce of leakenme DMNAL mBNAC
enrymes, suboellalar organelles, and umigan.s.

Becawse of their immoral pature, MC-D0DD cells can be
wsed as a replcative fusion parioer ogeiber with anlibody-
producing B lvmphocyies io generate hybridomas foe the
production of human momocknal antibodies amd eviokines.
Hybridkma techiobogy is an establsts] an, and MO-T000
cills can be wsed in socordane: with standard methods well
known o these =killed in the 2 10 establish hybridoma cell
|i|1.|:!'.T|‘Eif|EI'-I‘ and Lane, Amibodies: A Lobaradery Maraei!
{Cold Spring Harbor Laboraiory, Cold Spring Harbor, MY,
1U88]]

The immorial nature of MO-1000 cells also makes them
an excollen sownce of enzymes invelved with replscatien,
such as 1o koo ase Ef.'u‘umur el al., P, Wil Aced, Soi, W1,
200k { 15994Y], components of the IMA polymerase comples,
and caber ATPases unigesly sssociated with the replication
process. Such eellular eomponenis can be harvesied using
stmilan] methods,

The BC-1000 cell line s also useful for developing
specific probes for be detection of MO-D000 and pelatsd
cills by o s bybrelmation wekmxees and, thenefore, for
Ibe diagmesas ol related leukemias, Such probes can be, Lor
t:l;umplt. aligonucleatides com F||."r!1|£'rl-ll.r_||l i un-iquu
MC-10R0 macleic scid sequeness. ARernatively, a probe can
be apm MC-1000kspecific amibody. In any case, standend
lechmigues can be employved b detecl the probe and, heoce,
e BC: 100 cell. For example, the oliponucleotide can be
rediolnbeled, or the aniibody probs can be Labeled with
biodin and desecied vin enzyvme-linksd immunoassay, These
amd other technigues ars well Knowa 1o thivse skilkad i the
arl

MC-1000 cells are 8 useful source of thwes povel ribe-
nucleoprodeins (designated ATPase [ 1L sl D) that bave
Alase amd neclease sdivily ['H-amud'xk].l amd 'J'lng._ Mg
citean, Arcie, B, 51 (19933]. Proctionation of momocyies amd
wdher leubocyies from normal dosors by gradient eemrifu-
gaton has revealed that, on o cellular basis, nommal oslls
ooaluin poly aboul 2% ol the ATPase activity proescod in
M- J0RI

The ATPases rom MOC- 10 cells are unuswal in thai they
arg extracted with perchlorie acid under condinoms ordi-



5,804,443

3

narily sl o prepars sewl-selublks componants from eells,
It engvmes can be separatecl by electrophonsas on matv
mobyacrvlamicke gels and identified by means of a specific
stnin for ATPRse activity

The ATPases contain 5 when prepared from cells grown
in b presence of [FS5]methonme axl are seosfive o
inactivalion by proleinase K; thus, they are mal ribiseymes.,
Mevertheless, they are depencent on the presence of ENA
Precause treatment with BN Ase resnles in dhe boss of ATPree
setivity a5 well the lomss of silverstainieg abiliny. These
characterisises, and the solubilioy of these cneymes i pe-
chilore scil, appear W orelbect thie conbent of EMNA.
'eirrndintion of MOC-T000 cells resulis in incressed levels
of AlPase scuivity, suggessing that these enzymss may bave
i role in DMA repaie

Thewr method of preparation imlicales that the ATFases
may be subunits of lorger enzyme compleses. The smallest
of ihe ATTases has an apparcot moleeulor weight of abaoat 6
KD3; e molecular weight of the other ATPases is sabsian-
ially larger AT Fase activiey is Iﬂu.-!_:.l associaied with a larger
complex, because when the [*5]methionioe-labeled
AlPases were cul from o pative gel and renpalyzed on an
SI¥s gel. all three radicactive bands had (b same electro-
phorcts: maokilivg, 1 has also becn deermined than ATPas: |

{1 & KD engyme) bas oo niclease activiy, whoreas ATPme =

[Tl {ehe high malkecular weighi ensyme}is a pedeni nueclease,

A AT Pase actvay slaim, bised on e lead precipilation
i phoaphate neleased Uroo ATP Folloseed by e comversion
ol leacd |1hm.p?h.m= i the dark salfide, supgesied that mucleic
ecid pssocisted with the ATPases, and co-staining with tbem,
i5 respionsible for the silverstaining activity. The presencs of
naclkoic ackl = supporicl by he fisling thal, when the
ATises were extracied from MO0 culiured o the
presenes of [“Plinorganic phosphate, all of the bands {hat
were silver stained were nko highly labeled with P

In anoiber experiment designed 1o confinm the presence of
prodein in b ATPases, MO-1000 was culrred in ihe pres-
ence of [PSlmethicaine, and the cosymes were extracted
amd subjected 1w clectrophoresis amd stammyg lor APz
sclivily. Auloradiography of the gel showed a coincidenos of
ihe sctivity stzin with the spol cansed by the redicaciive
amino seicl. This resalt, and their sensitivity o Proleingse K,
confimms thal the ATPases are nol nbozyimes,

Studies hove been condueted using a [PP]5-labekal
I T-mer oligooucleotide {pUCMLE Forward (-400 17 merp
sanealed 10 single-siranded DNA {(from M13mpl&
hnl:lur-ismh.;gj.']v:nmainjng ulm[ﬂim: niary sequences, and o
evidence was found that ibe AT Paze was associgicd with
helicase activity, Howewer, the ATPise could degrade the
ralicactive 17-mer o & [“P]5-labeled necleotide produc,
andl all 17 [PP]5-labeked inkrmedisbes wore chserved,
Adthoeugh every phosphodiesier linkage m ihe [T-mer was
vulnerable {0 nuelease activity, there appeared 10 be pre-
ferred sequences because the early produces of the saction
werg dominated by several inteomediares ol mwodersie
lengih. The ATPases eon abo hydrolyee [FP]5labeled
doublesironcled TVNA. l:|1|1:n:l.1i:ng|],', e muclease activity
ol ke completely inbibiied by any of the ribopucleeside
pind  deaxyribenueleaside driphosplistes, but not by the
momophosphates, Thes cowld be stmple compettive mbabi-
teen. The ATPazes are also inhibited by BMNAse,

T depermine i tbe sbove AlPases are abso presenl in
normal keukocyies, momocyles, Ivmphocytes, and meuln-
phils from the blocd of normal denors were isalated and
examined for perchlorie acid-extreciable ATPase, ATPrse
selivity of the normal leukocytes was only 2,222 2% (mean
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= 511, n=8) of the sctvay Foom) o 8O-1000 when mea-
sured on 2 comparablbe celludar basis, This activity was loo
small in he ob=served on gels, but it coald be measured by the
mie sensitive (bough less specific) lechnigque of uminom-
iy, The near absence of these ATPases from pormal
mimecyies and other winte blood oslls sepeests that the
AlPses may be wmgue to eukeds cells, which warrants
further stady, Curremtly, the MOC=1010 cells of the pre=eni
irventinn are the ondy known souree of these ATPases

MC-1000 cells cam also be used 8% 8 sensative lesl system
for monporing the presemoe of envirommental substanoes
1hal meay have acdverse Beallb eOacis on humen cells, Appro-
prinle measmrements of adenine nuclectides are used ws o
risk-msessment biomarker,

The use of sdenine necleonidss as biomariers for the
assesamenl of geoodoxx: apenis 1% based on the [act thal
damage o DNA lends o welivation of rnﬂ.!.q:_.-'l.l}F-ril:h'm.";l
polymerase, an engvme thad calalvees the conversion of
MAD® 10 polymers of ADP-ribose hal are linked 10 clie-
memsomial proteins. The formation of poly{ALP-ribose]) s
believed e nssist in the process of DA repair, It also leads
i the relense of nicotinimide which is quickly recvelad
MALY by a process that requires 2 mol of ATP The net effect
i nheat formation of polydADP-ribose ) docurs ai e sxpeise
of AT, whose depletion can serve as an carly indicater of
A damage.

MC-1000 andd oibier buman cells that grow contimiously
in tisswe cabiere con be used 10 assess the presence of agents
it loacl btk et Joss of adenmme necleotidis, These agents
can be chemical substances incorporaied mio the culiuee
medivm, or ph].l:.il:d crancliimns presend in the sumrmunding
covironmenl. When M O-1000 is usad {or this parposs, the
cells are maimained under stancdardized conditions by peri-
oddic peplacemnent of medivm af & fequeency that Kecps Lhe
cencenlraiwn of mulreenis, by -products, and cells relatnely
constanl, This creates 6 loboraiory lp|1rn:l|:ir_|1.:|inr|. ol the
physiondegical sieady s,

Under sicady state conditions, the intrecellular bevel of
alenme nocleotichs in 2 contral cubare s praliclable and
constanl over a delined measurement period and rellecs the
metahalic status and witality of the cells, This relstionship
degives largely from the Fact that the melative and shaoluie
concenlrations of the tlues sdenme puckotdes (ATF, ADE,
anc AMEP) ore key cloments in the regulalory mechanism
thal determines the ability of the cell 0 meel its energy
regpuirements. Om one hand, ATP is the eommen energy
sounss for essentially all cocrgy-requinng life processes,
including cell diviswon, and on the other, the provesaon of
ATF i the principal objective of the cemtral oxadative
p-.llhw:ly:. ol nle rnjm!i:lr].' metabalism. The mile of coordis
naning these major medabolic sctivites in the cell makes the
sdenine micleatide system an important biomarker

Both symthesis and wilization of ATP are inllueoced by
mulrienl mvailsbility, growih cycle slatus, nod odher imrnsic
ancd anvironmenial faciors. In acklitien, ATF is n.'gu.l.'lh.'ll: by
ibe: action of intreeslular sdenylote kingses, The laiter are
cngyemes that combinuowsdy egqulieate the adenme micle-
sices ina manner besl epresented m ems of enegy
charge, 1 ratin defined as 1[.-\TP'|4-+'3:|_.-'|._I'}F'||-,'1E AP+
[ADPR{ATP]}). The derivation amd significance of the
ciergy charge sxpression is common koswladge (Atkinson,
Cedllr Enenzy Mewbolissn and frs Regularion, Academic
Pross, Mow York, 1977) The energy charge ratm describes
tht portion of cellular adenine miclentides that is available
for energy-requiring  processes, However, eneroy charge
aloiw: does oo reveal the true extent of emergy EsOUncEs
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svailable to & cell; ooo must also Know the abselute collular
quantily of b sdenme nucleoikbes. The regquesite mforma-
lwen s adecqualely contzined in the associabed values or
energy change (a decimal mumber bepween dand 1) and ol
slenine puclentide coment (generslly 1 0 10 pmol/ 107
cullsh

In [u'-:liu:. a substance bemp lested for peite ntial genns=
Ioxic activily would be incorporated inlo the mesfium used
by & cell culiure which & then sampled and apalyzed for s
pifenine nuclestide coment an the Kentical manner as a
parallel, wntreaped comirel culture. Becaise the methixd
muomlers o vilel bicenarker under siripgenl laboratory
conditions, il could slso be wsed Foreva lhiating 1he metabalic
respoase of uman oells o0 a host of eevironmental van-
ghdes, These would inclode simospheric comgesition and
pressure, clectromagnetic liclds, mdiosctivity, lemperziare,
light ol difering wavekngths, the presence of =olid ohjects
{ie. s=hesiosh, and the effec of proleciive subsiances,

The present wse of MO-1000 ¢clls for evalsating DA~
dameging agenis coplasizes ibe messurement of all three
slenime oucleolides. The measurement ol ATP alone =
insufficient becawse iniracellular wicnine pucleotides ame
rapidly equilibrased by adenyloie kinase, nnd a change in one
Is Dalamced by chaisges o the others. For example, a
decrease e AT meghl simply ancdecate the presence of a
melaboli inhbitor insiead of rﬂ!’lun.‘.limg & FEspHHESE iy A
damage. The prescml nsape, wherehy all three adenine
neclsonices are messared, clearly distinguisbes beiwen
thess twoo corcumsances. Thus, a decrease of ATP m
response b o melsbolse ihibioe would be balanced by
comparable momeases in ADFP and AME, unluplud wiih a
:thlrp decline of energy chorpge, whereas the koss of ATP in
responss 0 DA demage would be reflecied by o et loss of
all adenioe: nuclestides and & moderated decline of cncegy
charge.

The extraction of adenine nuckesdides from cells omd their
sssav by the sensitive echnigue of luminomeiry = an
catablished an [Londin, in Citee! wnd Bocheron! Lawi-
mzcemer (Kricka and Carter, ed.), Marcel Dekker, Miw
York, 1982, p. 43, Woll and Doppen, in Metfaods r.|_|" Erzys
v Aralysis, 3 ed,, vol, 7 (Beromever, Berpmeyer, and
Grafll, ed.), ¥YOH Pub, Weinheim, 1985, p, 537, Hampp,
ibidl., 370, Sankey, Merl Enzyal, 133, 141924805, Helmsen
amd Dangelmaier, Merh. Enspned, 105, 195 (198063].
However, this arl has been imprm'cd and oplimized e
MO-100 cels (Remofsky ansd Tong, supral The improve-
mils are based on the identification of previously unrec-
ogrized sources of eoror and the development of tochnigues
for theer eliminztion, T mproved methads desenbed by
HBemolsky and TJnu;.n:lpﬂ.m umiversally .l.ppl:icih'll: nrxl are
imlended 1o be uiilized for dhe messaremeni of sdenine
nuclootides a5 described o the present application

BAC- 1000 cells are prelerably propagated mothe following
medium: BPRT=1 G40 (N ml), beat<insctivaicd fetal bowvine
=emm 100 mill, 0,18 BESEL 1M HEPES (Na®), pH 7.5 (50
mll, oo penieillio (DGR wnits il st reptomyein [T
jigml) {5 ml)y, BES=MM-bis{2-hydrosyethyl}-2-
smupcihanesulfone  acul; HEPESsM-{2-lydroxyelliyl)
piperazing -M'-{ 2-ethanesulfenie acid).

MO0 cells ane maintained in salionary l:u.:pc-nninrl
ciluee (Pein dishes) al 365 O (MOC-1010 is sensifive
feenperatines =368 C) in a bumihificd atmosphere of 95%
ain/5% 0. Under these conditions, the colls fonm Large
npgregnies and de ned ndherne io0the plass, The nsoal viahiling
is 0 po % and the doubling time sboul 48 br, Aler
doubling, the medium sbould be changed compleicly
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beanss of growih inhibiioms that appear b sccumulaie in U
medim. Aflemnpls & supplement the cullure with fresh
mediwm { 50K or rease the medivm aller adjusting the pEI
wiith Ak 13 MO 16 Ma OO, beve not been successiul
Thie presence of lysed cells also has an adverse effect on cell
viabilicy, MUO-1000 can be grown siccesaflly in shake
cultuee (30 rpm) m S00-m] awhe-arm Qasks wilh a decnsase
in peneradion time bl also wiith some loss of viabiliy (86 g
E S

Under optimam growth conditions, ool densities of 2 o
4107 gells/ml can be continsously susinined anod densities
of fe10" cellsiml resdily obtaimed. However, excessive cell
densities are inhshalory o growth, s ane very b seeding
densities.

Druiring acuve growih, the oclls sssame 2 variety of shapes
et ares enadnly oval amd have a major paeadopod af ome pole
and "whiskers” il the nibher. Filamentboas progections nre
readily observed with the light microscope, and these may
b as long s the colls tbemse ves. These struciures may be
pelated 10 the divasive chacscter of the cells Gom which
M= 10 was derived. A smoll proporscn of the cullue
consisls of cells that are several Hmes the siee of the gene ral
population; this may reflect (he polvploidy observed in
chromisame siudiss,

In the ahsence of growih medivm, when ibe cells nre
disturbed by an inhibilory sabstance, o when viability
declings, b Alamests and pseudopod dissppear and the
cells become uniormly sphercical. From electron mecnoe-
graphs of ghitaroldebyde-fixed cells, MOC-1000 has o diam-
eler of B o 15 microns and contains & large pumbser of [ipid
bodies, Electron microscopy alao mveals the pressnce of
eryslalkead clomenis and clostors of sphecical parisles,

MO-1010 contains a [ull complement of 46
chromosomees, nene of which exhibds visihle abnormalities.
O 100 e taphase MO 1010 spreacds thal sere exammed, 95
WEND dipkaid enel 5 wene h:l:ruplnid. The large cells presemt in
MO-100 cnliures may represent cells with the seraploid
cheamosome comdiiion,

The presence of buffer significanily improves the perlor-
s of the coltum meding with MO-1000 @ lls {which
arg sensdlive ool eoncditmsy, but o hagh cosoentration of
HEPES bufer s somewhal inhibilory. For this reasen, 2
mixture of two organic affers, BES (pK 7.1) aml HEPES
{pk 7.5), in fioal copcentrations of about 9 mM cach, bas
becn suecesafully used., The procedure for peeparing the
balfer maxtom s given below. Mobe thal the punty of e
bulliers has increased over e years, lessenmyg the need Lor
decakrization; aksno, Lhe recem .:'.-'||.'I||I'.|il:il:|.' of their sexlmm
salis may lesd 108 simpler meibed of preparation.

T make 23 ml ol a 1Y hafer solufmn, 11!H.'-E Hibml ol
water in o HH-ml beaker with o stirring bar, add 3332 gm
(125 mol) of BES amd 5958 g (0.25 md) of HEPES, asl
i with meld heat uni] dissolved. Cood o room lemperaiun
{|1i|l-|:|. 5. 11 and adjuﬂ o pH 7.8 with apr.mm:imﬂut:.r &l ml
il 3 MaH. This should be dope in two stnges with
overuight (relrigeratsdy sporage becanse of slow equilfbra-
i, Drilute the bufler e 250 el (oylinder), decolories by
sticvieg 15 mm with 5w 10 wc of ackb-wastd charcoal, amd
fileer through a OA45-um membirans |_I'|.'I:i|li;1|:|r|::| wovered with
u thick fiberglass pre-filier. Re-check the pH: if too high, il
can be adjusted with & (decolorzed) solation of 1M BES'1M
HEFLES, pH 5.1.

Sterilize the 10X siock solabion by Glraten through a
022 membrene ond Eeep relrigernied. To prepare 2
wiorking solation, sdd 50ml of stock o 35340 ml of water amd
resterlize, The pH drops wpon diluton, The Boal balfer
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{18 BES DM HEPES D128 Hu"}:i.bmuu.!lln“j- Eone
and should he pH T.5.

The MC1D cells of this invenieen may be mioclified by
means of comventional recombinant geedic engineering
technigques 1o eonfer ather chametenzeics o the cell line w
cupiad s research and theapenie wees Such eclungues
are described in gancard texts, for E::Jmplic. Sambrook @l
al-, Meleador Cloving. A Laforacany Mamod { 2od ed,, Cold
Spring Harkor Labosatorny, Cold Spring Harbor, MY, 1989,
The preseat invention inelodes such gemeibcally madifisd
MEC-10 colls Hnes amd cell lmes denved terefrom,

The following E:;.:lmpiu.ﬂ'c for illusirative purpises only
encl are ot imended, nor should they be consimaed, &=
Emiting the joveation o any way. These skilkad in the an
will peadily appreciate thal mosdifbcations and veriations can
be made wilhowl exocoding flw spind or scope ol the
invention

EXAMPLES
Example 1
Iseslation of MO-1000 cells

Bloiowd {30 ool was drawn Now, 5, 1974 fiom a 25%-year odd
Cancasinn male who bad just been diagnosed with scule
mnegylic deukemin (Schillivg variety)d and bad nol el
received chemotheeapy. The blosd was drawn inle a
hepaorindzed, plastic syringe, and crythmocyles were allowed
I seitle by gravity, The leukocyle-rich plasma was expelied
ihromgh a beni needle, dilused with an egual volume of 0,0%
MaCl, layered i 5-ml aliquots on 5 md of & 10224 mixiune
of 33015 sodivm Marizoate (Gallaind-Schlesinger, Carle
Place, MY}, and 9.0% Ficall {Pharmacia Fine Chemicals,
Piscataway, M1} (final dersily=1A077T |-.:_|'rr:|]1 and centri-
fuged o poesn empsretas o 30 min of $H0=g, The
lewkocyiea, whicl formed & band shove the imerface, wene
remeved, dilubed wark 00%% Nal'l L1.'I1|.TJIELIHL'TJ wx above Tor
L0k min, washed wilh Hanks" balanced sall solulion, resms-
|1|.'|1|.'-.'-rJ in culture medivm, and tronsfernesd directly o a
apinner culinre vessel.

The culture medmm comsisied of BFE RPMI-1640 and
209 heat=mactivated (56% O 30 min) Fetzl call seoum aod
Wil mppkmul:lud with r.r_u:icill.in {1OH mnilsmly and singp-
inmycin 100 pp/ml), The cells were stimmed slowly ar 37°
i chosed vessels under 4 gas phase of 95% a5 OO0, and
fresh mshionm was added as pocessary 10 mainlain a éon-
cemtration of 2—k< 10" cells/ml, Cells were counled wilh a
hemaeyiemeier,

Calls weere considered established after 4 weeks inculinre
and were frozen Jan, 15, 1975 (Freexe #13. Cells from
Froese #1 wene sabsequenty rejuvenaiod May Ik 19746,
cultivaied for approximately 15 dewblings, and relrosen Jul.
U, 19746 (Freews #2), Tests for mycoplasma in celk rejuve-
nated from Freese #2 were negalive

Under optimam growih ceondinons, the cells exhibi
robust growth with greater than 90¥% vanbility and a dou-
hling time ol under 48 oo, Cells fmm Freese #2 have
been grown for pericds of up o 4146 months (approximately
£33 doublbiees) with oo sigos of grswth abalemen.

Example 2
Incluctee of Anti-MC LI Bespons:

A benlthiy male chimpanzee (115 b} wss iransfsed usder
mnesthesia wia arm vein on each of days 1, 17, amd 44 with
21007 MC-1000 cells (SR viabiliy) io 23 mil of scrum-

-]
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ancl amtilxiotic-fros mecdium {RPMI-1640 2upplemented with
01 ol of 0018 BEST UM HEPES, pH T4), followed by
SH ml of 5% glecose. Blood was periedically collected tor
glinigal evaliation and aoiibody esting. By day 38, the
=epiin ‘was highly cvtotoxic o MO-1000 celis, and fraction-
alin om Sephacdex G-200 showed thal cylatoxmily was
associated with gamma-globuling Similar boosters (6 ea)
were codqbimied al spproximately six 2-weck inlervals, aml
anti=eram eollecied another 8.5 months afier ihe lass boosier
Throughout the T8 S-momb study, the snimal Galed oo
develop bubemie ad showed no oarwand signs of illness as
a resull ol thes challeoge.

Example 3

Freezing and Thawing of MO-1010 Cells

Crvapreservalive was proeparced just prioe b use by adding
25 ml ol dimethyBalfoxds (DMS0, Spectrograde ) 10 75 ml
anl unmplul.vr.- culivre medivm end mixing until the Schlicren
partern dsappeansd. The mixiuwes, warm from dilution of the
D350, was allowed 0 cool w wom jeomperatune ihen
(ilber-stenlized and chilled om ice.

Amgoules (5-ml Wheaton pre-seoncd “Cryules™) were
labeled wath coramic marking ink fared inle be glass with a
Funsen burner, amd sterilized by oswioclaving. Belore omd
after the heat sealing process, the ampoales were chilled in
an alwmimum block kepd on creshed ice, Por heat sealing, the
ampoules were held mooos hasd wath a grip fashioned from
a glass ool and rubber wbieg whle ey wene pull-seabisd
wilh o parrow flame.

Freezs #2 was prepared from actvely-growmg ool
{=hake culbare) thal were n:n.l:lir.l:ndﬁf in fresh medium amd
chilled on ice. Ampoules wens prncesnﬁ] in gromps of tigl‘d
Each amgle received X mil of culiwre (3. fecl@V MC-1000
ciells) followed by 2 ml of Gyvopreservatve (12.5% IS0
iinal concemiration) amd was kepl ookl for a oal of 20
minntes with frequent swirling, The amipoules were benl
sealed, chilled again, clamped {rubber bamsls) betwesn fwo
fmed Sevrofoam blocks, wrapped o aluminum foil, aod
placud ata 3 angle m a2 —80° C froveer for 24 bowrs, The
ampoles were tansterred o cancs chilled on Dry Tog, then
icfally immersed in liguid nilvogen. MO-1MO cells from
Freeee #2 bear the label “34C- 10080 July, 1976" fused i
b gl and were dstributed between paa liguid nalrogén
slorape Dewars,

For thawmg, a frozen veal was placed 1o a small ap-lock
plasize bag wogetber with several mlof T0% ethanol, plungisd
il & 37 O waler bath using mubber-cowe red b, nrkl
iranslerred in ice s soon as the vial wes thawed. The vial
wias wiped with TFE gihamol, snappsd open vsing gaoee
apoages 10 peotact the bands, and placed o an alumisom
bleck kepl on ke, Each 2 ml of oell suspension was
transferred 1o 3 ml of cokl, complate medivm in o 50-mil
eenirifuge iwbe and kepl on ice for 30 min with frequent
swirling (MC-1010 s sensitive o DMS0 sl room
lemnpreraling ).

The cells were sedimented by gentle centrifegaton {ie.,
SiM rpm for 12 min), the supemalanl removed by pipr:l!:.
and e cells resuspended witly 10 ml of cold medium, kepl
o e For ancther 30 minates with occasional swarking, amd
re-scilimented. This step was then ropealed. . Finally, the
seclimenied cells werne resuspended with 7 m) of medium sl
rom femperniune, a sample taken for counding, and the
remamder wransfermed oo Gl-mm Pern dish and iocubaied
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AL thes poant, the viabaliy s bocn as low as R, The
miedivm was replaced daily and the cullure gradually
expanced into multiple [0-mm Peiri dishes until @ becaome
stabilized, al which time ibe caliure wos split every other
day or minimally, thee times o week) MO-10000 was
roabinse |y calturad o Pyrex Petn dsbes, amd e dishes wen
decomaminated afler use 1o a solution of 2% AmphyLa%
isepropanol for 24 br and washed in 15 ]jl.P.tidHl:lF- Petri
dishes, separated by pauye sponges, were wrapped with [
i growps of tae or four and sienlized by auioelaving,

10
I claim:
1. Cells from tbe immortal haman leukemia ool line
MIC-1000 {ATTC Mo, CRE-12253),
2. Modified MC-1H0 cells comprising MO 1000 cells

o (ATCC Mo, CRL-12253) translecied wilh ose more nucleic

pid meguBoes.

3 Muodified M- 1000 cells geeording w cluim 2, wherein
al least ope transfected puckeic acid =eguence enomdes a
protein thal is exprossid by tlee medefbed ccll.

L O I
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