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A .tabl~ ~pith.liol·lik. pig kid .... y ""II ' train hao twn "l&bliohed. Th isltr. i .. h .. twn 
c" Tied Ihroll;lh mo," Iha .. 300 .. " . 1 po ... , .... h., ,"m.iM<! 1_ 01 microbi.l and viro l 
oontamioonta. and has rN"ioed a nNr diploid number of ehromooom ... Au.mpU to pro· 
du"", tum,," with t~o<lIa in immunooupp"*,, laboratory .oimolo h ... bef.n uniformly 
n"ll.li"".n",,,,,II. h"'"r,,,"·nropidlyinmonolaye. ( ultur .. wilh .'plit rolioofI IOIS.1 
",· .. klyin ler>'.ls.bulh.".faiiOldlOprolif .. at. iD ou. pen. iuncuhur ... A lublin •• d.ptOldlu 
lrowlh on .. rum·lr .. mNlium 19'1 ho. two c.o,med Ihrough 145 POOOll/!"" on Ihi. mOldium. 
5e>,..-. lunu'ualmorphologicl.at ...... hav.twn obo.rvedio l~ cuhll r ... includinglh ree· 
dim...,.ion.I··domeli k .... truct ....... l'heoo:""'II.h.v. ~nf""nd.u..,.,Plibltlol(}m. vi· 
ru ..... nd ha •• two .. peeiall)' "",,,ul for vim ... 01 dom .. tic a nimal •. U.c·i'K, .. II. h .. ,. 
produ..d .i,gnifi""nlle'·~I. olplo""'in"!.n .Cliv .. or. 

K.~r o<'o.d., pig kidney ""II.; dom ... lik~ . lruClu .... ; chemic. lly defined media : pl •• miDog. n 
.~1i,·alOr;vir .... u"""plibmly. 

Try""in.dispe...oo "",1I'pr, parNl from th. kid· 
.. ey. oldonl .. ' ic pi,g> rrow well in li"""clIh"", 
andean ... dilybe .. ,abli"hed •• permo ... nt""n 
OIroi .. o. All ••• , ' ix ouch . lra in, h .... twn d ... 
.. "b.<! . or m ... lioned. in lhe lilera,ure 11-61. 
M""tof '~~portod,.lw ilh,·imo.u,.,.pli· 
hility.S.v~ralrigkidn"y ., ... inohav~~nde,·el· 
"rffl;~ourl.bor.tory •• nd..,n.ol '~. LLC· 

I'K ,. iod_.ibed;nd .... ilin lhis~por1.Th;. 

olro inh .. ",m.w>;quecharacu.-i,l ial whichntoy 
Mol inl .... ' '0 in., .. 'ig'l<> ... in sever.t ar . .. ol 
r .... "'h 

MATf:llIALSMmMETIlOUS 

C~II c~ "W'. p"'f>IIr. 'io~ .~d origin of I.LC· 
PI",. Th. kid",,~. frum • Ii·lb ju,·.nil. ",. Ie 
H.m~hire pig were .... plically ~ov.:d .r~r """ 
u nguin. 'ionof 'Mdunor animol. Bo,h kKlDey. 
,....,..,minced. poolcdtog •• h ••. • nd " l'poinizcd b)' 
the~"",d...,rib.<!hyYoungerl1l.Al.' ... 
400,u'l"'n. ionw .. mod. oflhefin. I..,1Ipaekin 
modium 199 ""n,. in ing 1M\. no .... ",rum fII~1 
and 100 uni" l>enidllin ond IOO"go"ep'OItl)'oin 
perml. Thi. ",o. us.d •• lhe in"""lun' for 16-tn, 
boule cult ........ B)'4do), • .,lin<1Ibalioll at3ioC. 

·" o"ho"'."'1" .... f"."""in"'.l>uuldbo .. ",. 

lbeeullllr" ,,·eu_ntia llyoonfluenl .• ndw ... 
.. fed wilh mNlium 199 oonu in>o, 5% liS and 
ontibiolict. Thelin!l~ubcult"",wa. madeon,he 
6,h day by Ilrippinglhe cell. !rom lhegl . .. ",ilh 
0. 1% Armour . cr)1!,.lline Iry""in prepared in 
Earle'. balaneW .. 1t ""Iulion . Anlibiol i .. w ... 

d'lICOIllinucd 01 thi" ime. Pa .... g .. " .... m. de.t 
a pproximal, ly "'eekly inle",ol., ond 1M opl il 
r .. inw •• g •• d".lIy ;nerea~u"I ;I;\ becam" rou· 

lineal I 10 15. A 101. 1 ofSS ""n""""i,'o po .. ag .. 
",en: mad. t>elure Ih • ..,II.lroin "'.0 frmtn and 
otoreclinl;quidnilTOf:en. l lha,""'nin and oUlol 
Ollr f", .. n .. U bonk """umcruu'OOOI.iu,,,,uv ... 
II>e 17}· ..... in.., its origin in 1958.Th. hig ..... ' 
p .... g • • o which\h...,""II.h. v. twa . d".ncedi. 
31S. 

Mfiii • . ..... and cell "rai~ •. Medium 199 
IMI99lw" prepored ;n OUr loborolori ... .... n· 
li.ll)·ac.:ordinglolh. lormul.~ i,'.nby Monon in 
h' rr"·i,,w artideISI. Hank,· holanced .. h ..,lu­
,ioowao us.d.and ,h" I"II.,,,,-ing.ligh'mooil;"'· 
,ioM ""~ ",ode: Niacin 0/0.7:'. inooilol 
0.05/0.50. T,,-..,n SO. 50120.0 . nd ATP 2.0/ 10.0 
ILilly/ Morton. mlllll. Oih •• media w .... e pu .. 
choed from romm,,,,ia) I(}UK<'l. liS " OO ob. 
,. ined from O\U'uwn hor..,.; IN. I bovin ..... um 
IFIISI " •• purch.oM. The Y·15 .,.,11.0 w .... ub. 
,ainNl from Or. RenjaminS"""" • • nd PK .. .. ·. $ 
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pt=h • ...d lrom I'" ATCC. LI.e·PK, ond LLC· 
PK, w.'t d"'~loped by I'" ... m. p~ure d.,. 
.."ibed la , LI.e·PK ,. LI .C·PK, wao inili.ted 
from the kidn.y oorIex lisou. lrom on. donor. 
whil. LI.e·PK,w •• from.""medulla ull""kid· 
n.y ol . no,"'r donor. Both dono ....... 14·day· 
old mote IIl mponir. pig •. A modiliedor allered 
• ubline of LLC-PK,. Ltc·PK". w.' obta ined 
lrom Mr. I'. ul Kel\ey. 

Q""n,it. ,i." po",th . ",di ••. R. pli""teculturH 
were pl. nledinTlSIl .. loud...".ib.,dbyE.an. 
.nd,.,.wotk ..... (91, . ndnuol .. rooun'""·.~per· 
lormed bYlhemethodof S:o nlord ond oo,wOI'k.".. 
)101. P,..,.,.,.jur .. lor growlhol nell. in .'''p<n.~," 
cullur .. w~publleltedpr •• iotLolyllll. 

KOTyoloty. Chromooom. pupllralion. wer. 
mad •• ilh .. by.he m ... hodoITjio.nd Puck 1121 
or by Ihll 01 M"",heod . nd Nowell 1131. Dirr<:' 
coun .. wue mlde und ... oil imm ... ion al. ",og· 
nilicalion oIXI]25 Irom ", II . ... hich"'ero"illin· 
"ct. Mmo preoi..,roun .. ,,·~obl. ined from 
phOlomicroaT·ph •. 

Tumorgonicity "ud~ •. Theoe ... 1lI were per. 
lormod " 'ndicotodin Tl bl< I. T ... 1 .. II"n 21· 
d.y·old whi •• ratow • ..,don. by lhe method 01 
Sig. l . ndoo·work ..... 1l41. lnlh. h."'lLerch .. k· 
pouch I1udi" lheanim.biwu. ' '''o'od wi.h 5.0 
mgrorlioone " lhelim.olnellinlXUlotion.andS 
oddi,ion. l 00- w." gi"en during lbe nul Z4 
do)'" T"" nell. ron",ined in 0. 1 ml 01 modium 
",ere inocul, ted into 1)(llh ch ... k pouches. n . m· 
..... immunoouppr..-d wilb ra bbil an,iham.Ur 
\ymphoeyle .. rum IMicrobiological 04. "",,,,101 .. 1 
w.~ given 0.25 ml on 2 oon_u li~. dl Y. pr,or 10 
nellin<><ulalion.Ol\I""dayofinocul .. ion.ond . , 
3· 10 4·day in., ,,,·. I. dur'nl 24-do}" posl ",II 
inocula.ion. Neon. tal ham"u, "'~re inocul. ,ed 
• ubeutanf<lu,I)·inth.n,pe .,llhe n.., k. 

Vi,Qw/IY. An inllu~n .. A ' ''Iln111341 . "d . D 
.. rain 117601. ioolaled in human ",11 cuh,tre>. 

w~ro obtained from Dr. Willian. G. M<>\Iahflab. 
Th..., ,,,.in . ..... pauedS a,,d 12 I,m .. in prj . 
m. ry m..1I. monk.,. kidney nell. fpRMKI prior 
10 p" ... ge in Ltc·PK, ""n •. AlIoI"-r infl .. en ... 
vim ... ... ~re originally egg·p" ... ged . tra;n . , cor 
ried in our laboratori .. . which h. dbeen odopted 
10 growt h in pRMK ""II •• Swin. p""'o'·iru ...... 
oho.inrd lrom Dr. D. L. CrotIh.n. lI~m.gglu· 

.ino.ion mAI .... y. for p"rvo~iru. wer~ dune in 
tuhos with 0.5 ml 01 viru. dil ... ion, . nd 0.5 ml 01 
0.4% guine.·pig red hlood ""n •. MI99w," \I!!M 
•• • hedil ... ntin,h",,'.n •. ThelUbeow~re in""· 

b. ted for2104 hral room temp<ralure be!ore 1M 
1 .. 18 W~re ",. d oul. TCID .. ITiOj;ue""llure ;nl..,. 
Ii,·. dooel d"'~rmin.'ion. and IIA .... y. "' ..... 
done 7 do)"o/,u.iru, in()(Ulation . 

Plo,minogen , .'ico<or. For pro</uction 01 pi ... 
min<>\len l el i •• IO, Wo4.l cuhur .. w~re grown 10 
connu.,,~')' ... ilh "",'m'ron ,,,lni"g mrdium. and 
I"'n ,..Ied with MI99onl y. Sampl .. 01 th. m.,. 
diwn ", .. , lIken periodically 10' PA aouy. Th • 
..... y. "' ... don. by.helibrindolly."' melhodol 
A, trup'151and •• p .... ...da.CTA uni" p<r ml 
(Commit .... on Thromboly. ic Agenl, l. 

Liquidniltogonpr ••• n·.'ion . nd ..... !r>'«In. 
lOmin •• ion.CuhurHin.he odvl ncedlogu ilhmic 
growth ph ... wer. u •• d lor lree>""pr_rvo.ion . 
Th. monolayer WI. ", .. hed wilh MI99. and Ihen 
.,ripped from Ih. nook by I_ 'ment wi.h 0.2% 
cr)·,,,lline'r)'poin..,lulion . • 'oLlowinglworin_ 
wi.hMI99.1103X 100cell' ''·''''' pulin'ogluo • 
..,.led omp;>tl!eo in 1.0 mL MI99 oonl.ining 3% 
FBS ond 10% lil""ed gly""rol. The . mpoul .. 
,,· ... held inlh~ v.porplta".olliqllidnilr<>g<n lot' 
:l(Jmi ... . ndIMn . ubn, . ,ged for .. "'~.Th. 'ub· 

lin.od.ptod.o .. rum·f_Ml99w"h.ndledin 
like mOnn .... " ""pl thot .h ... rum ... oo omined . 
Forr«(>" ' r)'.anll>ou' .. w.~ thawedquicld}'ina 

3T"Cwalerbalh. andlho""lI. w ... " onsl.rr«!.o 
lO ml MI9Q ,,·ilh 3% .' 8S ond 2% Iihe~L 
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