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Introduction

sdany atbvempts have been made to find an lmamunmolorically
demongstrable difference betwoen normal and nalignont tissue.
<ince the literaturc in the field is voluminous, only a few
representative sapers concerned with different apvrosches

]

to the subjeet have been reviewed in an attenpt to indicate

»

that some tumors diller antireniecally from the normal tissue

should be borne in mind that the neoplastie procoess
may reflect a very small sberration in cellular funetion,
whether it be the production of agbnormal nueleie aci. s,
nucleoproteins, wnzymes, or other nroteins. Lhe methods

a

avallable at present may be ilnadequate for the measurenent
of very small differcnces betwoeen tumors and other tissues.
lany theories of carcinorenesis have been prescnted in
the literature. & brief presentation of a fow of these svems

pertinent since they may relate to demonstrable
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chanres.

usgood (52} sugmests that the fundamental alteration

)

is any genctic chanpe leading to lack of any enzyme system

necessary for a full life span of the difforentiating cell

ha
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eries. .he mature cells are thought to produce an

fé}

>

inhibitor of cell Jdivision. The shortened lile soan,
broucht about by the ronetic chan-e, results in a reduction
o2f the smount of inhibitor produced by the mature cells.
‘his permits en increase in the mitotic rate of the immature

cells of that series. Any increase in mitotie rate earries
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with it the inereased risk of further penetlic chanre.
Green (24, proposes a theory of induetion of neo lasis

n

involving twe stages: (1) precancerous hypervlasia without
normal funetion or lons continued stimulation vithout normel
funetion leading to a local nutritional ceficlency, then

![‘w': » e e
4

“} if cells are present lacking sonme ”?uvnt*b; protein®
as a result of previous carcinogenic stimulation, thaey
hould tend to be seleeted for survival beecsusc they have
fever noeds,

The first two theories presented isply & loss of
something in the normal coll thet mavy exvress itszl? as a
loss of an articen in tumor tissue. lhis would bhe very
difficult to demonstrate by techniques used in the studies
to be reported here, becaure it must be asswsed that all
tunors contain normal tissue as well, For this reason,
controls should be nornel tissues and serum, and would
demonsirate unicue anticens in the tumor, but would not
demonstrate a loss of normal snti ens.

At the present time no human tumors have been PrOaved
to be caused by viruses, thoush many are known in lower
animals. Shope (54L) has pointed out some of the dificulties
cneountered in applving a csusative role to humen viruses.
“resent knowl drme leaves no conceptual barriers to the
pussibility that vires inrecti ns could be causative fachors
i5/s Dlendieh {37 has reporied the

isolation of deomvribonucleic aseid from polyoma virus-inleeted
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¢ells wiich produces the same type of cytopatholory as does

the intaet virus. The findinrs reveal that the infeetious,

carcinugenie principle of the virus is JU4, and that it is
this which enters the c¢ell to indues tuvor formation.

This finding lends crodence to the proposal
xildthwalt {233 that the cancer cell possesses an heredie
tary defect in the normal mechanism of control of cell

divisicn and sinee the nueleic acids form a chemical basis

of horedity in the cell, it is reasonable to suspect that

an slteralion in them may be the basis for carc nogenesis.
fie presented evidence that some of the carcinorenie agent
may affeet JuA molecules. In the induction of tumors by
toh-virus, the virus may briﬂg about the sane slteration
ginee .ol transumivs information from LDHA to the site of
protein synthesis. 4 similar tieory has been presented by
sekonip~Vaartaja (5¢1.

The role of the host has often boen overlooked vhen
neonlasia is considered. In most definitions of neoplastice
discase, one {inds the phrase, "autonomous r~rowsh", This
impliecs a stendily wrorressive nrocess not iafluenced by
its environment. ueh evidence has bsen cited in the literw
ature to surrest the existence of an iLmunoloricel host
responge against tumer tissues, If this is so, ‘hen the
vresence of o wnlgue antiren in sunor tissue is certainly
probables ‘this is not to sa

or even piresent, in all tuaors.
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Feldman {17} cites evidence that tobal body L-irradia-
tion or asdministration of cortisone pernits the propressive
growth of mieroscopic tuwmor emboli, which normally reach
the lymph nodes, but do not usually grow frecly in thoese
sites. oince both cortisone and A-irradiation are known to
suppress the lommne response, is such a course an indication
of this mechanism? It has Leon observed by lriooachne
that patients with no ovidence of tumor for lons periods of
time followiny surgory for cancor, often apuear with
widely disseminated disease within a few months altor zerious
motional circumstances, such as the death of a spouse.
Uraham and Graham (23) have presented data on eomple-
ment fixing antibodies in the sera of patients with warious
gynecolosic eancers. In some cases there was no detoctable
titer before the excision of the tumor, but anti
apreared alter removel. This may have indicated the in yivo
absorptim ¢f these antibodies by the tumor. ‘he tunor

cxbract used in this work was water soluble and saline

Barnah (1) has observed many tunors with lveohoid
and plesma cell proliferacion in surrounding tissue,

Lovell {LO) has reported a case of 'saontancous
rerression’ of metastatic careinoma of the colon in which a

o . - - Rl =

hyperplastic cervical node was found during a biopsve fLhis

is interesting in view of the work of Slaock,st al.

{047,8,7,10), who have devised a rrading system in which

“hpippashne, - orsonal Commmunicoation. 1907,
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the results correclate linearly with prognosis and survival,
They find that, of the three festures which they evaluate,
the presence of @ lymphoeytic infiltrate in the primovy

wstioeytosis in the rogional nodes,
usually allows for simnificant iuprovement in nrognosls and
gurvive l.

vergson and Sole {16} have reviewed &0 resorted
cases of tumor regression. Uf these, 112 were well-docu-
mented cases of recression of histolotieally proved malig-
nant disecase. .08t of these occurred in relatively rave
types of tumors. This fact has led the writer to wonder
if these types occur more cormonly, but arec destroyed
early by body defenses, before eliniecsl exvression of the
discase i3 present.

in Gae sast two decudes, much work has been done to
determine if the serum of cancer patients containg an antie
zon not found in normal serum. Some of the Pirst studios
(L6407 consisted of i munizging rabbits with humon tumor
tissue and using the antiscrum in a preeiditin test apainst
the serum of patients with cancor, Though the experimental
controls were less then adeguate, the results were su res-
tive that gpecific :ntigens were present in the sera,

Anothor method of aporoach to this sroblem has been
the use of the Jchultg-Uale bath {11,12,42,44.4 in this
procedure, a virgin puinea pir was immunized with twor

& Ey st Ty « popa 1 3 4 Lt s T T 577 % " Ten g
and Froundts adjuvant. After L weeks, the animal was

[

saerificed and the uterine horns (which now oo tained
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antibody! wore suspended in a ‘hysiolocical saline bath.

=

For controls, unseasitized uwlerine horns were used. o

-

had been desensitized %
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experiment besan. oSerum was than added to each bath., 1if
a serum caused a contracition in the sensitized horn znd
not in Lhe unsensitizod ome, it was considered posiitives
nly contracti ns which were one-fifth as stronc as those
croduced by 19 pamma of histanine were considered positive.
in v@r? few cases were the results equivocal, the contrac-
tion usually being mueh reater or much less than the
arhwtrarg values Une series {(12) conaisted of 391 cascs

of histolo leally sroved earcinomsz and 207 non-carcinomatous
patients. In both groups, the corveet diagnosis was made
in 975 of the patients. dSimilar results were obhal ﬁLL in

-

othir series., Zhere is evidence to su-rest that the anﬁi:cn

e

detected by this method is & polvsaccharide (0,3},
Barey (14} f£ound it possible to o
plasma of rats bearins trans lanted or induced timors from
at of norual rats or rats bearing homerrafts of normal
tigsues. Lo immunized rebbits with plosme or serum ol
normal rats and of ithose bearin~s transplanted calk v Susor.
In el dillusion olites, when reacting tumor-nlisma arainst

antiscra to normal plasma, he consistently found the

-

P} . o

albumin are more dist&nt from “he antisnerum reservoir than
when he reacted normal plasma against the same antiserum.

.

sanother line, unidentificd, also showed this charscterictie.
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Two smallor arcs situsted near the antibody reservolr were
consistentl more prominont in the Lumor-plasma zono,

th antisoru: to the tunor-plasma, he obtained the samne
results, In addition, the tusor-plasma, when reacting
with antituwor-plasmg serun, resulted in an are which was
entirely absent from the resction of the same gntiserun
with normal plasma. fhe position of the albumin arc. is
consistent with the statement of lauschka (27) that ale-
bumin is found in smaller concentrations in the blond of
tumor-bearing animals.

Hirsch, ot al, (2}, utilizing well in-bred strains

3

fuls

of mice and spontanesus btunars of recent origin, found that

iso-imnunization resulted in no diference in the total
numbeyr of tumorsg or in the time of appesrance of the tumors,.
However, thore was an increase in survival time in the
immunized group. they concluded that, "the in<bred mouse
¢an be dmmunized sgainst twnors of its 6wa strain of ree
ori=in, but that the extent of Limunity thus achieved is a

rather small and subtle one¥,

oo,

Hauschia

)

27} eites an experimmnt vhereby a tumor

antiserum was prepared by inoculating ravbite with centrifu-

1
\‘
;
et
&
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*]

£ U3 marmary tuors, cell suspensions of which were

&

later incvbated with the inune serun for sovioral hours and
then tested for carcinopenic activity in 20 nmice, Tunor
prowbh was completely forestallod by the incu gticon with

the antiserum, while cancer contrpls incubatsd in ssline



rapidly developed into fatel nesplasms in all inoculated

u
-

animals. Yurther contmols inculated wit) antiserum toward
raal mammary tissue, or with ordinary rabbit serum,
also developed transplant twmors, but at a slower rate.
dezell (61) reports that the intraperitonea
injection of lymphoid cells of one parental strain into F1
hybrid mice Inhibits the growth of lymphoma cells of the

oppositve parental strain inoculated subeutanesusly, le

{.‘

P - e o e B Xn & e B - e G S o Yo o 3= e 1
sugrests that this is sccomplishad by the releass of o
¥ 2 g l = o T Rod
ﬁhm@l’& « Lm&}.blbkvk 4w

in anothor eytotoxicity study, Toolan and Wallucc

(,e

reported that lmaunc serum o Hbp 73 tumor cells could

Pels

nhibit their srowth in culsure, bub normal tissuc anti-
serum could not. They found the responsiblo anti zenicity

in an inzeluble part of the tumor colls and sur gated it

po
‘-q?

may

¢ in the cell manbrane,

Southam, et ale (5G]} found that injections of viable
human cuncer eells in healthy humans resulted in ace
eted destruction of subsequently injectod cencer colls of
the same or other type., In preliminary experiments
pretroatment vwith normal amion cells or fibroblasts did
not acecelerate the destruction of s subsoquently injected
cancer calls.

3

i 0 Fy N : - i s @ da > 3 > .
Lomakin {35/ hag demonstrated g¢ytotoxieity of tumor
Y entliserum in tissuc culture. le felt that the olfeet

vas frogter on the timor cell sultures than on those of
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homolopgous normal tissue. lany details of the vork are
lacking in his report, therefore his conclusions caunot
be eveluated satisractorily,

Dome investipators have attemptod to im unize patients
against thelr own tusors. Jitebsky, iose, and Jhulman {63)
have emulificd thyroid carcinomas in Fround's edjuvent and
injecrted the emulsion Into the donors. aesults of this
procedure were not ence uragine. Q~W@VJ?; all of the
pationts were in the terminal stage of thd r discase, and
the authors stated that similar sttonpts at an earlior
sts e mipgln oroduce diffcrent findings. -etter results

o

with this same procedure have been eited by dlrrom ({5

5}

L
e
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»

s

dsing complement fixation, 2idd (33} nmade a detailed
studr of & speecial antizen in saline extracts of the
Jrovn-learce rabblit carcinoma. The tumor extracts fixed
the complement with sera of rabbits of the blue eross strain
implanted with this tumor. HNo reaction was obtained with
gxtracts from tissues of normal kidney, liver, spleen,
red bone morrow, vus, or other rabbit tumors. !le thourht
the actl e factor ‘as a riboaucleoprotein.

ilber (wﬁ,uwl, uging rel diffusion analvsis on 2

ol

~ » » .

transplantable hepatoms of mice, found there was o loss
of two anticens in the tumor tissue, one of vhich anveared
to be liver-specific. He found also that there vas ono
antiren in the tunmor tissre that did not oecur in normnl

liver, «fter absowgion of the honaotome antis-rum with
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normal liver antirens, the preeipitate in the gel persisted
gnid oven becanme WWapwmmmmm.~@:minwmxdmtmﬁﬁ
antliren was tumor-gpecific. shis view was supported by
expoeriments involvine anaphyvlactic reacti ns in animals
alter desensitizgation with normmwal liver, 4An antlren vas
also found b inducing "immunolo-ical tolerance” in rats
to normal liver tissuc, then Immunizing with the hevatoma.

»

it would be interesting to know if such s scrum reacted with

B

the sane antigen found in the gel diffusion vrocedure. To

my knowledge, no statement has been made in this regard.
Bjorklund (4} immnized a lorse with 50 pooled human
sumors.  osing gel diffusion, he analysed the tumor ?Qﬁl,
normaal plasma, and 16 normal humsn tissues. Four cellular
£ a o

antirens were found, non: of vhich were specilic to the

twiwor pool., -wne was found in liver, gpleen, lun-, kidnoy

o

and brain but not in cleven othor normal tisszues, “he
oblior threce were penerally distributed, 4t wss also renorted
{!"‘* «*«}-,‘ e :a‘é, R SN "5 d""’t sapyws iy y T g en el s B
) ; # uﬁ}i L2 t = ugo. l},\ ,Q.— aE br 4111 Qi*: .@ “\.}'{;0 J'c A =3,«,
monolayer cultures of llola cells. “his toxicity was no
longor precsent after absorption of the serum by human
carcinomas. -+t was not steted slether absorotion with normel
tissue was a tenuted,
¥ AT | " A3 - wy by o % e Y-8 3 . P o 8 . £He
sogyakov and Lovostaelova (305, using comploment fixa-
tion ane absorstion f antiserg with normal tissue and serun,
have reported {findine tumor-speeific antisens. sSom tunors

&

were said to contaln gualitatively similar antl rens while



othors sppearad 4o be unioue. Jhe loeation of the primary
neonlasm did not sppear L6 have a relat.oonsidip to the im-
sunclorieal groupdng. Metastatic lesionz werce not found
to differ cusglitatively from the primary tumor, ‘umniltaw
tive differences between the srimary and metastatic lesion
been demonstrabed by histochernical stainine {15/,
There have been gome reports of an orrane-specilic

antizen loss in tumor tissue. Uaing rat hesatomas, hamster
renal carcinomas, humon skin cancer and ne homolog us
normal tissue of eaech, Hairn (51) prepared a susvension
that was rich in cytoplasmic particles derived from the
endoplasnic reticulum. .le used complemont fixation, gel
diffusion and fluorescent stainin: to shuw that the three

normal tissues rescted with thelr homologous antligerum.

5
-

vne precipitate remained In the gel after asbsorption with

3

many tissues, including the maliznant tissue of the sanme

orean. nly the normal tissue of oricin could sbsorb the

®

antlibodlies such that the one precipitate would not appenr.

rad

ceiler {0U) also reports a similar loss of antiren in
tumor tissues lhese findingg are in apgrceenent with Ureen's
(24) theory of careinogencsis described meviously.
De.barvalho {(15) has used homopenization of msalirnant
cells vwith a flucrocarbon {Genetron 113) to separale sone
of the normal anticens from the tissues., After precaration
the tumor extract, normal entirens vers absorbed with

rabbit antiserum to human smmion cells. Gel diffusion
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techniques were annlied to evaluate the tunor (ntisens.

~

ite found taat thoe snec

o
;;.u

fic antirens prescent in solid tumors
wore different from the ones found in leukeniz cells ond,
within the leukenias, there were dlifoerent gntigens in geute
stem cell and in chronic lymphatic loulkesias, 4o differ-
ences wers demonsirated betwoen carcinomes and sarcomas,
Hepgrar, et al. {49 have studied a rhiesus monkey
histinevtonma wiich was virus-csused., Uenetron extraction
of the tumor allowed for a virus suspension with fewer tise
gue proteins, . epeated extractions with Genetron 113
resulter in loss of reaction to complement fixostion and
lonrper latent period for tumor industion whon the cell«free
material was reinjected.
sfter Genetron trestuent, Taylor, et al. {57) have
demongtrated specific complement fixing anticens in the
following tumors: (1, H, Lp. ho. 2, {2 humen sarcoms,
(3) perm-free chick tumor, ond (4} Hous sarcoma (which
hes o known viral etiolosyvt, All complement fixing antipen
was rogeved from normal cerm-free chick muscle. it was
su mested that Genetron treatment of tumors be used 0 re-
move normal tissue wmaterials from tunmor suspensions before
immunolopgical analysis, Also, it wae proposed that this
method be used to isolate viruses or virus-like matorial

from twmor tissue in which s viral etiolosy has not been

astablishaod,
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Hekenna, et al. (48] have used éhe same extraction
method on Heua cells, J111 human leukemic cells and normal
buman vterus. here was no eross reactivity between ithe
two neoplastic ccll lines as determined by comnlement
fixation. YThe normal uterus extract contained ns protein
detectalrle by preecipitation wit, trichloroacetic ascid, yet

rabbits wore immunized w There was no

pan
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reaction Letween it and its homologous antiserum in ecomple-
ment fixation tests. Apparently all normal anticens were
removed duriap the extraction progess. Using the tanned
red celi hemsgglutination toeehmigue, they state, "ve sensi-
tized red cells with the product obtained by Uenetron

11

e T | s e & B
th nermel human vierus treabed

e

treatment of Hela cells, or w

ame wayws A total of 300 human sera have been

B
-~
u

i
assayed by this technigue. JI the 193 sera from pationts
with virious malirmancies, L9 {25 percent) showed ecvidence
of antibody capable of reacting with the Hela extraset, und
ning { 5 percent’ other sera rescted with the J111 extract.
Hone of the sera from netients with malignaney reacted

sith the uterine material an one of the remainine 173
sers from patients without malignancy reacted with extracts
of Heua, J11l, or uterus. Uf 49 pautients wh se sera showed

evidence of antibody to llela ertract, 75 porcent were from

e o P i o b i 3 5
atients with known metastatic discose.

Loand
5
3
L3
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the preceding investipgations and obsorvations

eridmce to the idea that immmcolorically detectable



changes often occur in the neoplastic process

in mind, various stodies with irpunoelo

ot o 5

reportoed herce have been carricd out.
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Magterials and ilethods
Tissues

The normal and malignant tissues usel in this work
are from three sources: (1) surgiecal srecimens, (2; autopsy
gpecimens, and {3/ tissue culture.

; The surgical specimens were obtained in the surgical
suite immediately after removal from the patiﬂmt, They
were transported to the laboratory in sterile beskers, and
¢leaned free of necrotic tissue and adjacent connective
tissue. Some were extracted immediately and athers ware
frogen in the refrigerator for later use.

NHecropsy tissues were received within 12 hours of the
death of the patient, and were ﬁan&le& in the same way as
the surgiecal svecimens. No tissues were accepted from
embalmed cadavers.

vne strain of tligsue culture cells was used. J111
human leukemie cells from the Department of ugperimental
lfedicine were obtained from tissue cultﬁre bottles vwhere
they had been crowm in ¥, E, H, medium. The suspensions
were centrifuged at 3000 x g for 15 minutes. An estimated
500 milligrams of cells were obtained ‘rom this source.
They were wasbed three times in 0.1 1 saline, and Genetron
and distilled water extracts were prepared in a manner that
will be deseribed subsequently.

Antizen Zreparation (Fig. 1)
Saline extracis. Tissues were cut into small pieces

with a scalpel. HNine ge, of 0.1 ¥ saline was added for each

gram of tissue, This mixture was homogenized st 4°C. in a



Yir-Tis 45 homogenizor at birh speed for § minutes. inie
tiglly, some of the mixturce was put on & slide and stained

pic examination of tlhese

~
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5
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with lethylene Llug
slides indicated that the cells hed been adequately destroyved,

Afper it had been demonstrated that the homogenisation pro-

godure vwas satisfactory, the microscopic checking was aban-

doned. The preparation was stored in the refricerstor for

L to § hours, with occasionael stirring, then centrifuged

at 10,000 x g for 30 ninutes at 59¢, in an International

model L=l centrifupre. Jhe supernatent was then concentrated

(3

to one=-half its oririnal wolume by dialyzing acainst a

hirhly concentrated solution of pyrorallel {"Carbowax™ 20
of Union varbide Chemicals Corporation), according to the

method of Lehn (34, This finsl extract was stored in
sterile sorws bottles with tishtly fitting rubber caps. lost
were kept in the freesing compartment of the refrigerator,
it secemed best to store them iIn enall aliquots so that once
cach had been used, it =i~ht be disearded. This obviated
refre ging wﬁich would have inercased the chances of protein
destruction,
Later saline extracts were made as deseribed sbove exeent

they were centrifuged at 3000 x g for 15 minutes and dialysi
was not performed.

Uistilled wator extrects. The tissues were welrhod

and 5 ce. of double dietilled water was added for ecach gram

were homerenigsed at L°%C, for § minutes

(&
by
or
i
e
&
{:‘3
&
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[543

at hirh spoed in a Vir-Vis 45 homorenizer. Aftor standing

ey
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in the refrigerator with constant stirring by a nmapgnetie

et

stirrer for one-half hour, they were centrifuged at 3000

=y

)

.

% g at 4°C, for 1 minutes. “he sunernatants were col-
lected and the extract: were esignated as crude or "OF,
antigens,

Genetron extracts, Thoese were prepared by the mothod

X3

lclenna, et.al. (L8}, An aliquot of the distilled

Wk
water exbract deseribed above was placed in the homosenizer
at %G, Une-half volume of Cenetron 113 {irichlorotrifluor-
oethane) was added, This was mixed in the homoponizer for

1 ninmte at hirh speod., +~ach Udenetron-troated oxtract

vag centrifured st 3000 x r at 49C for 10 minutes and the
supornatant vwas saved. This process was repeated with the
supernatant or a total of {ive extractions. Tthe {final

P g ¥ o o TR TR e L Ay o1 4% = .
rect was deslgnated Cenetron, or "GY, antiren.

deaxyribonuclecprovein. his anti-om was vrepared

and made available by ur. Hichard B, Lyons of “he Jeparte
ment of anabtomy. Jhe tisoue ussd in its preparation was

the carcinoma of the kidney Lrom wihieh anti ens ApKG,

ARG5S, and AglS were prepared. This was a surglcal specimen
in which the tumor was well demarested and locataed on the
lower pole of 't kidney. For this reason, normal

‘5_.‘

f._z,

e
dney was obtainable from the upper pole. o malirnant

cells vwere secon in this area on histologsical scetions
stained with hematoxylin snd eosin. Also, the tuwsor arsa

revealed no evidonce of venous or lymphatie invasion, JNP



wag prepured from the normal portion of this same kidney,

The other antigens precarad {rom the normel tissue were

desirnated ACKIC, AgKNGS, and AgKNS,

antise

Inoculationg. New Zealand white rabbits wei hing
5 to 7 pounds were used to form the antisera. Jabbits

»

are considered to be among the best precijitin forming

animals {32/, For each injection, 1l.25 ee. of the antisen

preparativn and 1,25 cc. of Freund's (13,19} Adjuvent-

Conplete (Uifco) were placed in a 3 ec. serum bottle.

bottle was then attached to a wigek-lug Analpamstor and

the

vibrated for 2 to L minutes until the solutions were well

emilsified, -~mulsification was considered complete and the

material ready for injection if a drop did not dispors
when placed on the surface of watcr in a besker. wch

rabbit was injected with 1.5 cc. of the emlision and this

as repeated 2 weeks later, using a freshly prepared inoculum,

e

it first, all injections were made subeutaneously., This was

later changed to intromuscular injections with no quali-

tative alteration in antibody response. Yhe chance was

£

made beeause asbout 1 out of every 10 subecutanecous injecw

tions produced storile abscesscs, whereas none have ap

sonred

at the intramuscular sites. 1t is felt that the bether

vasculzr suonlys of the muscle may have pla ed 2 role in

this rhenomenon.
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Bleeoding. Jhe rabbits were confined in o box desirmed

to allow 1little 1f any movement. The box ecould be arranged

oy

s0 that elther the sninel's entire head was outside the

box, or the ears only. The hair was trimmed as closely as

x

possible with £ seissors vithin a radiuvs ol two

D

pair

£

ntimeters around a point over the marcinal esr vein,
‘he area was “hen swabbed w th 700 ethanol and drisd with

used

(m

sterile cotbon., A dard-'arker 11 scalpel blade was

h

to incise the vein longitudinglly for 2 to 3 mil:imeters,
The blood was then gllowed to drip into a sterdile test tube.
‘he veloeity of flow increased markedly if heat was applied

»

to the underside of the ear. This was acconplished by
holding & stainless steel centrifuge tube filled with Liob
water apainst the lower surface of the curs This did not

is
promote hemolysis of red Llood eells; indeed, it wus the

,._a

impregsion that less henolysis occurred in samnles so
obtained. The tubes of blood were closed with Parafilm,
frter the blond had been allowed to elot and retract for
4 hours at room teamperature, the serum was colleeted and
centrifuged at 000 x g for 10 4o 15 minutes. It was stored
frogen in the same way as the antirens,
Bleeding was usually done 2 to 4 weeks after the last

injection, 0t investirators using rel diffusion teclmnicues

f“\‘

isrerard titers because the results are dependent on the

gualitative differences in components of the seruu,
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Semza clobulin preeipitation. This was accomplished
by the method of lLeidelberger, ct. sl. (20} using a filtered
solution of sodium sulfate saturated at 35 Lo 35°C¢. a8 the
precipitating agent, The serum was stored in the ref
ator for one week, then freed from separated lipids snd
sodinent. An equal volume of sodium sulfste was added to
the serum bt 37°C. After centrifupation at 1500 x g for
20 minutes, the supornatant was discarded. The precipitate
was broken up and recentrifuced until no more liquid could
be obtained, The pellet was dissolved in distilled vater,
filtere’ and dialvzed apainst U.1 i saline for 24 hours,
Paper clectrophoresis with subsequent staining and scanning

was performed by the Slinieal Pathology Departnent,

-L‘ el “:l C’CT’?"G J_.‘-Q}. 2 'Ll(‘ ""\ "1&..21”“)3-&“

I 4 hag becone a very useful and popul r investi-ative
tool. The method and theory invelved iz thoroushly reviewed
in the literature {13,21,22,30,35,41,53,02,04), and should
not need repeating here,

& o 3 2 - T SRR . AR Rnte oo el L ;
Arar. £ 1» solution of Uifco Bactomamar was propared

using veronal buffer, pll 2,6 and ionic strength of U.0375,
If particulate matorials wers present, the solution vas
uwred while still hot. This procedure was usually
unneceasary. 4n 2 x 12 inech ‘yrex dish was partially

a . TSY | LT S Sy 0 i = = 2 T 3
illed with hot agar. vhen the gel formed, it provided a

o

inch zlass slide
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level plane on vhich eirh
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leced. ‘ot apar was thon poured on the slides until it



was 3 mo. deep. Stainless steel slliconiszed (les {Pig.2e¢)
for making sntigon wells and antiserum troughs were plaoced
on the glass siides and the arar was sllowed to cool. Uthe
forms were removed and the glides were cut oubt of Tthe agar
with & gcalpel, leaving & 3 mm, laror on tho top surisce,
with ap ropristely spaced vells and trourhs (Fiz.2b.. 1t
ig important that the agar be even witi the edpe of the
slide beecause the anode and cathode wicks of the olectro~

phoresis cell must make good EO

L
e

agar. Freservatives were not u

ntact ¢ of the

s

gsod because they have been

known to interlere with precipitation (Ll),
‘latess The 2 x 2 inch rlass slides were thoroughly
washed with deterpent, rinsed in distilled water, and

labhelled on the underaide with
nate the cathode and anode ends

ey
L]

Ay % et
amond pencil

vne ml.

]

priate hot arar solution was placed on Lhe slide and spread

venly over the entlire surfeces ‘hese were nlaced in a hot
oven for 15 minutes. They were then stored in sets of § in
aluminum foil. Thisg thin la or of apar provides better
gontact between the apgar and the plass when the £ nal plates
are made and probably prevents some capliliary flow of sntiren
and antlsorun at the glassearsr interisce when the wells
and trousls gre filled,s The final steps in the preparation
of the plates has been di ¢ ssod praevicusly

Yilling of the plates. Tuberculin syrinces and 24

caure needles were used to delivaer reactants bu bl



aporopriate reserveirs, ({he 3 mm.dianeter wells were filled

g ek

with ", 1 ce. of antiren extract., The 1 x 30 mm. troushs

were filled with 4.1 cc, of antiserum.

Jdeetrophoresis. 4 standard papasr electro-horesls

e

apnarat s {oninco Durrum ecell and Luostat) was employed

{Fir, 2dje  Lach e2ll was filled with 1 liter of the same
veronal buiTer that was used to make the azsr., The Yurrum
cell was set up in the same way as for papor electrophoresis,

axcept that tlhe paper strips snd their holders were omitted.
The apar plates were nlaoced len~thwise between thoe nerative
and pesitive wicks, Che wicks were then pressod arainst
the edge of the agar on sach plate. it is foportant that
sood contact be made between all exposed aper edres and the
wicks., 4if everythings has been done correctly, the Luostat
can Le burned on to any constant voltare and the anporare
wuld be distributed egualily botween the two cells, The
antipen wells were then filled as previcusly described and
the current was irmediately applied in order to prevent
ffusicon toward the trowrhs. & constant voltare of 70 to

L%}

90 volvs was used in this work. Thic usuall- resulted in
about 4 minmps. per nlate. Three to § hours wags found to he
adequate time for good separation in nearly all nlates,

~t the esd of the period of electrophoresis, the eurrent

was turned off and the antibody troughs were filled in a

marmer described previsusly. The plates were develoved in



the humid atmosphere of the Jurrum cell oy in z specially

constructed nlastic moist chamber for one to three days.

Gellulose acetate alectrophuresise. this was performed

once using antirens AghC and ApKGS, elinlose wcetate
Strips (uxoid) were cut to pieces 1 x 4 ineches, The

smallest amount of solution that could possibly Le applied

$ade

was nplaced neress the eanter of the strin with a canillary

3

pipette, -ach end of the strip was placed betweon s wick
and its respective holdor. & congtant current of 2 mimps
per strip was then applied for 3 hours. The steips wvere

,)Q.

in £ oven abt 50¥YC, {or ROV
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These were stained for protein and deoxyvribonucleic aecid

by iss Doroth Corey in the Devartment of ‘natomy,

7 ik

Chotorraphye Sark backeround illumination of She

plates was provided by a box lined winh aluninum foil,
containing two 100 watt bulbs and heving & piece of blaek
felt on an asbestos base supported above the bulbs (Fig.fal.

the diffuce lirht passed through an anerture on top of the

box over which the grar plate was nlaced.
an xacta 3%mm,. reflex camera have both beop vsed with

b
1

good results. hodak ‘ligh Contragt Jopy film and Eodak D11
developer were used (31,41). FPiectures were taken 5t least
once a dayr for 3 days. FPhotographing esch plate at least
twice in the first 24 hours was found to be desirable.

The film was developed imrediately after photocraphins te

prevent loss of records of the plates if the {ilm processing
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was (one incorrectly. t slso allowed the investizator to
gompare the nerctives with the plates to assure that all
srecloitati . n arcs were visible on the fiim, vUsing these

photozraphic methods and materials it wos unusual for an

are Lo be absent on the film when it was visible on the

visualize on the agar plate. This findine conlimms that of

2 ey L " o g ~ e gy wa gy
Jtainine of plates. After 3 days, the plates were

washed for 24 hours in zaline to remove materials that were
not involved in the antiren-~antibody precipitation. (hey
were washed in 3 acetic acid for 2 hours, rinscd in
distilled water, and driesd by placing a wet {ilter papor on
sop and allowins evaporation te cceur. Ifhe precipitates

Y

ware stalned with amidoschwarz 100 {(Huffalo

has been found to be a pood stain for rabbit precinitins.
cecords of results. 4Agar plates can be allowed to dry
as previously deseribed, “hen stored in a filine systenm.
These can be rehyvdrated at a later date. This was not
Tound to be recessary since observation and photosraphy
provided a complete pieture of the orisinsl reactions. A
hotosrapinic enlarrer vas ugsed to compile results, The

nepative vas projected on a heavy plece of white paper and

the arcs wore traced. “he nerative was thon compared with

v
b o
el

e tracing in direct 11 ht, and any additional ares obe-

s v . o S » o o i P e 3
sorvaed were crawn into the tracing.
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the technigve used in this work reguires tha®t a snecial
methiod be used to present the resultss in the first place,
mamy‘r@actiens must be run to find the most anvropriate
antiserum to be used from the animals that have been im-
wnized with a certain onti ene Also, esch remetion
requires severzl observati-ns at intervals throurhout a
pericd of time, since arcs aprear at dizferent times and
some ayes dlisappesr before vthe plate is matures 4 plate
iz considered mature when no now arcs apoear, Thisg is

*

uwsually by the and of the third day, Yhe results have
been sumarized by comniling data from meny reactions in
such 2 way tlat temporal rels ionships are not taken into
account (ir,3,;, <hen this has apreared to be of impor-
tance, it is discussed in the text. uwach capitsl lebter
precodineg s set of resctions desirmates the antiserun used
in the trourh« The lettering just below rcach reaction
gone desirnates the antiren in the vessrvoir {(Table 1),
-n the reget ons between gn antiren and ite homolorous
antiserum, tie ares have beon lettered to facilitate
discus=ion in the text. 'he lettering of arcs in one
howolorous reaction does not relate o the desirnzstions

Tivenm to ares in other homolopous roactions, he ende

nloved for the antiscorum is explalned in the lerend of
irure 3. Yor axsonle, b in Figure 3 denotes the sntiscrum

e

biZa  “he homologous resction is with the anti em ApK2a,
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Tho prefix sz (mesning Yanticen™) has been omitted Irom

the fipure. The antiserum Lo Aghla

L T S A . .
some human & ra have been used as an
B L e T R
in these cases, the lsbellin- is th
oy 0 o %en 23 7 3 o i F i g
antiserum and a2 description of the

the antiscen sumary (Table 1),

cnbicenic analysis

“he results of the analysis of

»

£ snti

¥

! .
ig lab

¢ sane

soures

alled 4AbEZa.

Thisg designation hol g throurhout the paper oxcept that

and antisora.
for anti en and

is presented in

ens are presented

below by cons derine the reaction bebween one antisorunm

=

and each of the reactions in vhich

ot

gpecific reference to an are relors
are in the houmolozous reaction of G
unless othierwise stated,

PR ¥

\bE2a {sories & in Pip, 3, T

- —

it was

s

involveds. &

to Lhe corraesponding

his particular antiserun

¥

he horoalorous reaction

betweeon AbKZs and L ~R2z domonstrated a minimm of 5 anti ens

N

in the v mor oxtract (labelled a to

glirht electrochoretic mirration or

gl. There was only

any of

¢ showing the rreoatest micration towsr

e

s B i R e <54 . * M.
the rreatest anodal movement, Lh

(;_'c

-

ET) s . 3 o
these antirens,

e roazebion of 1ldis sane

antiserum with the normsl kidney ex ract (L2b; demonstrates

all o the antigens s .en in the tumor exceot for g. &

macrorlobulin was oolained from the

Qx

{20) and

-
Lie LLEFEES

v)

its mirration

e
Py
£5i5

atated That

lobulin fraction of the serum, and

soram
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of this patient
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was used as an anbiren arainst bK2a and o2b.
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it demonstrated a



&
~3

-

similar confisura i n 2s that - reviously reported {27},
mtipens b end ¢ vere emonntrated in ex . racts i7a, b,
Bri, Kda, L6k, Lée, and Llbia. anticen d was also present
in Bré, H8a, Ldb and ulilha. Arc g was the only demonsirable
antilren in Yar3 and CHLib,

biizb (o ries B), Using this antiserun, there arve &

demonstrable snti-ens in the homologrous reaction. The

same 4 antirens are demonstrable in the reachtion with Agh2a.
sese antirens correspond to b, £, 4, and g in the homologous

reaction of ibiZa, are g is not present., his antiserum

repcted in the manner p “é’ﬁ‘vimml}?‘ daseribed with apgkle.

e " ' 3% e o e T g, e . s 3 T
s and PPb contaln three antisans that ecorrespond to ares

y b, and ¢, ¥r0 contains at least 4 common mntisens, 3 of

8]

which correspond to ares b, ¢, and de The oth r one is
probably a, al bourh this is not certain, Ak8a demonstrates
ares b, ¢, and g, vheress K8b and K8¢ contain ancther antiren
that does not apresr to be the same as any dewonshrated in
the homologous reaction. UlLin shows o similar reaction as

“h
LY

12 homolor~oug resction contaling a

*‘ﬁnimum of 3 antipens, g nmigrating stronpgly to the cathode,
b mirrating slightly to the csthode, and ¢ uigrating stronsly
to the anode, FP7b contains these t .rae antli-ens plus another
one on the anoue side of the plate, Are b was the only one
demonsirated in kZa and £2b, Cllia demonstrates all three

L o 3 oy o P | = L~ - - .
Wy shows only g and be DBré demonsirated



nly b and ¢. wotham serum contsing g.end b and also gave

it R4y

-

anothor ard on the cathode slde of the antl en well which
is not desonstrasted in the homolopous reactiom, Yhis is
also the situation with Such. ~erum 2, which demonstrates
on are near the antiren well that is not represented in
the homologous reaction. Buch. oorum (1 showed g and be

AbF7b (Series ), 7This homolocoous reaction contained

a minimus of % sntigens. Are g, which has the rroatest
cathodal nirration is diphasice +his indicates a proup of

substances with sinilar immunolorical properties, bub having

*

different elecirophoretic mobilities and 1is characteristic

of ~ama rlobulins, ~res d, g, and elther b or g ave present

in ¥7a. KZa and 2b are similar to VYa, except thet K2Zb

containg an anodie nruciplitate not seen in the homolorous

k1

reaction. +hourh difficult to sscertain with corbtainty
< #

oo

- T S Py = e e P o B° g Boaa 5 gl o
that are may represent an extension of the diphasic pamna

-

~lobulin. This phenomenon is seon more clearly in UrD,

2 Lta, SULLD, and Dre are similar end present ares b, g,

and e, wohbhiam cerum end Such cerum 2 demonstrate

e

antigens b, ¢, and gd.

is scon to contain o minimum
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of I antizens, one {g) with a strong afiinity for tle cathode
and Lhe other three w th .only slirht wmigration. ‘fhe thrs
numan sera exanined with this antiserum were uniform in that

all arecs vere represented except B.
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AbCHMLLa (Series ¥), It is of interest that Buch,

Serum 1 demonstrates only three arcs against this anti-
serum, whereas buch. Serum #2 and Gotham Serum have an
additionsl vrecivitate near the antibedy trough which has
virtually no migration., Note that Buch, Serum ;1 was col-
lected prior to surgery. The possible significance of this
obsorvation will be discussed subsequently. The remaining
3 ares are demonstrated in other resctions using Clllha
as the antigen.

AbBLY (Series G), There are ¢ antigens demonstrated
in the homologous reaction (labelled g to £}, Are d has
a slight diphasic hump and migrated strongly toward the
catheda; therefore it is assumed to be gamma globulin,.
For the most part; the other arcs showed little migration
except for ¢ which was on the anode side of the well.
Its configuration and band diameter was similar to thot
usvally seen with albumin. All of these arcs are present
in the patient's serum except for b. The same reaction
occurred with K2a snd K2b as with Davis Serum. In CMLia
and Ciil4b, both ares g and b are missing, but the other 4
are present. it is interesting that K2a and K2b give
rextions against this antiserum that are very similar to
the reaction AbK2a vs. AgKla. Uavis rlasma {not shown in
Yig. 3) was also reacted against this antiscrum, The reac-

tion did not differ from that with Vavis Serum,., J1110
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and J1116 each rezcted with AbBLL to give one strongly
anodic precipitste that was broad and bilaterally diffuse,
This antigen could not be identified in AgBLl, even with
a special technigue that will be discussed later.

Bugh, Serum ;1 {Sar;gé Hl, This was used in the
antibody trough with Buch. Tumor extract in the antigen

reservoir. Lo reaction was noted though the experiment
wag repeated three times.

Buch, Se S I), This human serum {col-
lected post~operatively) did not react with the patient's
own tumor. However, an iuteresting result did occur
against P7a. A broad diffuse arc vas present at the point
of zero migration and near the antibody trough., This was
not present against "7b. Furthoermore, no reaction ceccurred
between this serum and K2a, K2b, or Brb,

Gotham Serum (Sexrdes J), Using this as antiserum,

there was no reaction against 7a or F7b. There were two
areas of diffuse precipitation against Duch. Tumor, one
anodal and the ether cathodal.

savis Sera |1 and Series K L}, uhen the pre-
operative serum {(Davis Serum 1) was reaected against an
extract of the patient's own tumor, no reaction occurred
(see Row G, Fig.3). lowever, the same reaction using the
patient’s post-operative scorum demonstrated an are at the
point of zero migration. The implications of this finding

will be discussed subsequently.
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Gamna Globulin of AbBLl (Series HMi, This was reacted

against BL1, Davie verum 1, and Davis Serum 2. in all

three instances, only 2 arcs appeared. They corresponded
te arcs ¢ and d in yrow G, Fipure 3.

AbBLlal, 2, 3, and 4 (Serdies H), dow N contains

four antiserum troughs, each filled with one of these antie

serums in the same order. They represent absorptions of
4bBLY with different amounts of Uavis Serum 1 (Table 1),
«ach reacted with AgBLl and Davis Serum l. .one af‘the
reactions demonstrated vigible precipitation.

ﬁhBL;gxc; 20, and 30, (Series U). Row U represents these
three antisera in the same order, The first two antiserum

troughs contain AbBL1al0, and so on. These antisera are
derived from the absorption of AbBLL with Uavis Serum /2,
in different proportions {(Table 1l). Using AbBL1lalO, there
was no reaction with AbBL1, lavis Jerum #1 or Davis Serum 2.
However, with AbBL1a20, arcs b, 4, and g are secen in AgDLl
{using code letters from ares in homologous reaction of
AbBLle«low G). With this same antiserum, arcs b ond d are
present in UDavis Sirum 1 and 2. AbBLLa20 pives the same
reactions as AbBLla20, except there is an additional pre=
cipitate against AgBLl. It has ncarly zero migretion and
cannot be identified in the homolorous reaction in fow G,
unless it represents arc g.

ADKC (Series Pl. The homolorous reaction consists of
at least 9 sharp, distinct arcs (g to i)e. Antigen g is the
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most strongly cathodic antipen and is diphasie, thsrefore
is considered to be gamma globulin. It is difficult to
say with certainty, but £ could represent a continuation
of g since the two appear to coalesce near the sntigen
well, If this is true, then the appearance of the two
together is gimilayr t6 that found when macroglobulins are
used ms anticens. Uthor antigens miprating toward the
cathode ineiade b and g. Arc h is ncarest the ancde and
its configuration and densit:y lead to the conclusion that
it is albumin, The other antigens are anodal except for
d and g which have migrated little if at all. In the re-
aetion ABEC v:; AgENC, all antirens that vere present in
the homologous reaction were seen cxcept for g, In this
arcs, there was a small area of slight diffuse density,
but no well defined are., LG5 and KiG5 gave reactions tlat
wore identiecal to eaeh othor except for a similar differ-

ence seen in the arca of arc g. Ares g, g, &

=%

g, and h
were present in both resctions. In K05, g was very sharp
and distinct, whereas in KNGS the same arca contained a
geanty amount of diffuse precipitabte. lssentially the
same difference oxisted whenever similar extracts of the
kidnoy tuner snd normal kidney were compared using this
antiserum,

It secemed of interest to compare Gemetron extracts

at different stages during the procedure, In ths code
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employed for thelr identification, the number following the
capital letter "G" (Uenctron) designates the number of
times Genetron was added, beginning with the distilled
water extracts (AgKC and AsKNC), For example, the “G"
antigen in Fig. 1 is G5 since the treatment of the Crude
antiren with Genetron was repeated for a total of 5 times.
is was stated asbove, the reaction of AbKC with its homologous
antigen homogenate contained 9 demonstrable antipens
(g to ). After the first Genetron extraction {extracts
KGl and KNC1), the only are that disapreared was £, though
many of those still sresent were shorter than those of the
homologous reaction., it is secn that by the third extracw
tion, antipens i and £ have been deleted. There is an
arc at the point of zero migration and nesr the antibody
trough that was not previously present in reactions with
any of the tissue extracts, but probably eorresponds to ;}
in the reaction AbKC vs. York Serum. After 5 extractions,
the only ares present of the oripinal 9 are g, g, d, &, £,
and h. Though not shown in Fig, 3, the reactions of AbKC
v8. ApKG7 and AgENG? were identical with those of AbRUS vs,.
AgKG7 and AgENG7, It is seen that after the gseventh extrace
tion with Genectron only 4 antigens eould be demonstrated.
These are h, d, @, and g or ¢.

The reaction of AbEC arainst Jork Serum presents
some ilmportant differences from the homologous reaction.

Firstly, there 1s at least one antiren demonstrated that
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ig not ssen in the resction AbXC vs. AghC, Arc J is an
additional antigen and there are two lines near the cathode
end of d. It could mot be determined if this represented
a split tail on are g or vhether these were two saparate
antigens. 4n attempt will be made to explain this finding
subsequently.

Ares gorresponding %o antigens a, b, ¢, 4y &, and b
are present in the reaction with saline extracts K5 and ANS,
kxtraet AgSC contains five sres corresponding to g, d, 8,

Ey and 1o The inmportant obs-rvation is that ¢ is a sharp,
well-defincd precipitate. Aglil demonstrates the presence
of ay b, £y and he Using ABKC as the antiserun, no other
extraets were ghown to contain antizen g. AgSG5 contained
2y &, £y Dy and possibly g. AgANGS contained at least two
arcs. Are h was very wide and short and could be hiding
arc g, since in the roaction ABEGS vs. AgAkGS are g is
present as a short line near to, and in line with, arc j.
The other preclpitete camnot bo defined, The reaction of
AgaAliSA

8 ldomtical to that with AgAliC in that ares g, b,

i
B, and h are present.

ABKGS (Serdes U}, ©ince this antiserum has been pree

pared using an antigen extract that contains ne antigens
different from those in AgkC, the ares in the homolorous
reaction have been labelled according to the gorresponding
ares in the reaction AbKC ve. AgKC, AbEGS vs. AgKGs

presonts 5 well-defined ares corrcsponding to g, 4, &,



g; and e The only difference from the reaction with
AgREGS is due to are g« 4s has been stated proviously
goncerning normel kidney extracts, arce g is rathor dilfuse
and 1ll-defined. For this reason, it has been labelled
e! and its significance will bLe disoussed below. The ree
actions with AgKC and AgENC were ldentieal o those rew
actiong observed with tle corresponding Uenetron sxtracts.
AgEQT7 and AgBNG? also gave results identical to those seen
ﬁsiﬁg ApX0 and AgKNC respectively, eoxeept that antlgen g
has been deleted between the fifth and seventh Genetron
extractions, Agid and AghNS gave the same results as the
homologzous reaction, indicating that all of these antligans
are soluble in 0.1 M saline. Antigens g, g, and 1 are
present in Agadic and hz3G, AgoC also contains the sharp,
weil-defined foym of g. AgAlGS containg antisens L, g,

e

and one other that camnot be defined. 4ags

»

5 Apdia and
AgANGA are 1dentical to the homolopous reaction except
that are g is not present in SG5 and ANIA,
| Antigens @, 4, £, and j are the only oncs demonstrated
in York's Serum., This diffors Jrom the horwlocous reaction
in that g is aot present.

Tunor and norual kidnoy DNP ghowed results siniler
to those when AbXL was used as the antiserum. Laeh had
large, bileterally diffuse pyﬁeipiﬁaﬁes on vhe anodal sids
of the plate snd the tumor I precipi ate appeared O-12

hourg before tiat of the nomal kidney was visible, The



TONFP resction gone contained an addivional diffuse pre-
cipitate near the antigen reservoir. Tumor DA vs, ADBEGS
domomstrated an clongated precipitets srtending from the
antipen well toward the anode, It was very sherply defined
and diffred in this respset from the non-zpecific precipia
tate seen around the well vhen human serum iz uzsed 23 an
antipen, Bormal kidney DEA gave on ill-defined arce of
precipitate ilar to the type just deseribed. 4an impore-
tant observetion would seem to be that both of these antirzen
preparations )*@aipit«* g symetrically relative to the
antipon reservoly, oven vhen Jaced on only one gide vwith
the antiserum. The posaibilisy that the preeipitate is

due o an anti-on-antibodr reaction is therefore remote,

Cellulo: figa L sraphoresi

The following extracte were electrophorcsed on collulose
scetate atrips (Oxoid): AgKC, ApENC, AgKGS, and AgiliGs,
They were subsegquently subjected to astaining by the Feulpen
reoaction, /1l four extracts gave positive reactlions on
the anodal side of the point of zero migretion, indicating
the presence of DNA in the solution,
Stainine- of Ii4 Fiateg

In nmy experience of staining 10 plates {each containing

L reaction gones) with Buffelo Black, no additional infore
matlion was alicited~ ‘gehing the plates and fixing with

agetie scid, as proviously desceribed, seems to be gufficient.
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Ho attenpt was made to characterige antipens by specifie

o - - i - o ¥
12 reader can see the

Mgure 4 has been prosented so

chanres that oceur in & plate #8 it is developing. This

serves o demonsitrate why froguent cbsorvasion and photo-

Aligvots of reactants ABEC and ApglC were stored in
the freczer at ~10°C, and in the refrigerator at 7°C,
¥ PO ” Y ’ . " | T, . . " T B
for four months. They were then rescted against each other

L

in 1l combinations. There appeared no differences in

the numbeor of ares present, in the distance {rom the anti-
body trough that an are ves precipitated, or in the intensity

or configuration of a precipitate,



Discussion

Very little use has been made of IM4 in the study of
human tissue sxbracts. Some investirators have emnloyed
the technique to study humen normal and maligpnant tissues
{Ls5), but pooled extracts and antisera have been used in
these instances. OSince isoantirenic dif'erences are pre-
sent within a species, it would seem that the results of
such an investication could vield no wore information
than 1f ono were to use diflerent streins of mice and draw
conclu-ions as if one genetically pure strain had been
uged in the experiment. Yo my knowledge, the uge of lui in
the studv of mormal and tumor tissue derived from the sane
orran and the same individual has not been reported prior
to this work. “ther teshnigues have been used lrequently:
crtotoxieity, ana?hylaxis, rel diffusion, comnlement
fixation and others. For this reason, few relationships
between this work and others can be stated,

In discussing the results, it would seem desirable
to follow the se¢quence employed in the previous section of
of the paper. OSubscquently, & fow statemonts and gonjecw
tures will be made concerning the field of twmor imunol-

OEY s

|

Again, the reader is referred to Table 1 and Figure 3
in order to follow what is being stated.

fipure 3 is nearly in chronolorical order with respect
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to the time when the work was performed. it must be cone
ceded immediately that the early antisera are not optimum
for the studies carried out. Also, the technlcal details
involved in IzA (as with most other investigative teche
nigues) require re-eated practice and experimentation with
the particular anti-en svstem before reproducible results
can be obtained. As an example, compare the homologous
reaction AbKZa va. Agk2a {5 ares) with the reaction ABKC
vs. 4pgKC (9 arcs/. Hot only are there more antigens demon-
strated, but the plates were less frequently contaminated,
tha,agar more tranaparent and the electrophoresis gave
better separation in the latser vork.

ibE2a (Series 4), In the homologous reaction of this
series, 5 antigens are demonstrated. <hen the normal
tissue extract {AghZb) was reacted against the same anti-
serum, only &b antigens were found; are g was not seen in
the reaction. This brings up the questicn of whether g
represents a tunor-specifie antigen. This question
becomes more important in wvlew of the faet that this anti-
gen was found In some of the tumor extracts reacted in
this scries (Brf, 8a ang Cilhals The solution to the
problem is found by observing the results in series B,
where the normal kidnev antiscrum (AbE2b) was used. The
antigen s demonstrated in the following extracts using
this antiserum: Aglla, 4gK2b, Agbrd, Apkda, Agkcb,

Agkle, and ArClLha: These findings do not rule out the
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possiblility that this 1s a specifile tumor sntigen for the
following reason: If it is & tumor sntizen and is circu-
lating in the serum (11, 12, 14, 42, A3, and Lkj, the
concentration in the noymal kidney extract (4gE2b) mizht
be so small that it caunot be detected immunolozically.
lowever, since a concentration ag smell as 0.1 nmicrozram
per cent can elicit an antibody response (15}, the finding
of an antibody to this antigen in the normal kidney anti-
serun could be explained by the presence of a tumor antigen
that is eireulating., If this is truly the explanation
however, 1t would be meost diffiecult to explain the presence
of this antiren in Apgk8b and Agl8e since ther are normal
tissue exiracts. Iore laformalion on this noint could have
been obtained by using the individusl's sorum as an antiren
reactant. This was not possible since the tlssues were
obtained at necropsy and she value of collecting serum
was not forescen at that time. It would seem that the
best explanation for the additional mtiren in ipkia of
series A is related to a quantitative diiference between
the antigen in E2a snd tle same antigen in K2b, Suech
quantitative factors probably explain tie differences seen
in roeactions sueh zs «bi2a va. Agllilia and Abl2a vs.
ApciLibe Bilution and concentration of resctants w-s not
performed on extracts prior to charrsing the antigen wells.
Juch reactlions mirht have demonstrated that quantitative

factors were regponsible for deletion of s me of the ares
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in reacti ns in whieh unexplainable results were obtained,

findings reparding this antiscyum were discussed with
Series A. lHowever, important comparison can be made
betweén antisers .\biZb and AbK2a., By observing the rge
getions in series 4 (Fig. 3} and comparing these to the
gorresponding antirzen extracts in series B, one can see
that AbKZ2b gencrally demonstyated more antigens than
AbK2a., Differences in are density (not shown in Fic. 3)
also existed indicating differences in antlbody titers
between t e two antisera (13,35, ilerein lies one of the
disadvantares of comparative i munole ie¢al investipationgew
vari@tion of antibody response, DBecause of this factor,
it ls inportant to immunlze maay animale and to be very
selective regarding the antiscrum one uses. In situae
tions where it is possible, the most relisble conclusions
can be attained by using results obtained with a single
antigerum, thereby obviating the difficulties in intorpre-
tation of results when using different antisera.

AbP7a (Sories C). The homologous reaction with this

antigerum pm duced 3 demonstrable preciplitation ares. An
extract {P7b) of a metastatie lesion {found in the liver)

il

of tle same tumor showed an additional are parallel to the
anodal are of the homolorous reaction. It preecipitated

nearer to ite point of oripin after clectrophoresis.
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is is an interesting situation sinece we are dealing with
& single antiserum, yet the reaction with Ag¥7b damonstrates
more antigens then the homelogous reaction. Therefore,
evervthing else being the same, the explanation must in-
volve a dilference in the antipen extracts. Jin the Jirast
place the extra are could be due to an aentigen that eross
reacts with an antibody (probubly anti-g) and this antigen
has a slower diffusion rate or is less concentyratod than
antiren ¢+ This is doubtful since most precipitates ine-
volving cross reacting antipene-antibody eomplexes aprear as
diffuse ares rether than sharp onva, The other explanation
involves quantitative factors,  Lithar the anticen is pre-
sent in large qunntitias in Ag¥7a, therefore antipen excess
prevents formation of an insccluble complox, or the antigen
iz in such low concentration in Ag/7a that it causes an
antibody response, but is not lmunolosically demonstrable,
In any case, there is no ovidence that this antisen has
any relation to the neoplastic process.

Disereprancies sre found between the homologous reaction
and those using sera as the antisen, The same explanations
are possible with these results. ires g and b are present
in all three sora snd probably represont normal gsorum anbi-
seng. t is interesting that when uging the same antiserum
acainst the preoperative and postoperative sera {(Duch. lera
‘1l and 2) of another tumor patient, the post operative

gerum demonstrotes twe more antigens than the formers The
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reactions were performed at the same time with the same
volune of resctants. It is dilficult to see how technicue
could be involved in explaining this difference., An intors
eating conjecture would be that the two antizens wero re-
leased into the elireunlation durinc the surczical procedure
and antibodies to these same antigens were contained in
&b '"7a. The extra cathodal antizen is also present in
Gotham Serum,.

o

Wb P7h. (Sc D This antiserum gencrally forms

Sy

more ares against the different extractas than AbP7a. The
imeunizing extract must be éssumeé te have gontalned normal
liver ecompononts. dres b, g, d, snd g are shared by ApCiilha
and Lb and probably represent serum antizens andfor liver
antipens. Ares b, g, and @ are almost certainly circue
lating antigens since they are also found in Cotham Serum
and Bueh, Serum 2. it is not known why Buch. Serum 1

was not reacted with this antiserum.

hires g, 4, and probably g are

present in Gotham Serum, fuch. Serum y1 and Buch, Scrum 2.
Using this antiserum, no difference is scen between luch.
serum 1 and 2. Hote algo that in Jeries C neither of the
extra ares In Buch, Serum 2 are scen in AgBré. It is
doubtful that they are present In the extract Aplréd,
Intirens 3, g, and g wost likely represent normal sorum

antirens,
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In the resction with Buch. Sera

1 and 2, the porstoperative serum again containa an extra
arc. 4t does not correspond to either of the two previously
disenssed. Again, the reactions were porflormed at the same
fime snd under similar econditions. The only @xplahatian
would seem to bhe that an antisen iz liberated into the
sorum durdng the gurpical procgodure or thore are quantita-
tive differences between the preoperative and postoperative
gera. Cotham Yerum also contains this extra anticen. The
pgecsibility exists that these unicue arces represent circow
lating twaor antigens, but evidence supporting this is
lacking, As previo gly stated, technique, oxperimentsl
design, and antisers reactants were not of desirable
quality in these early sxperiments.

AbBLY {Series G), ixtraet ApBLL containe a minimum of
6 antigens, 5 of which sre demonstrated in the pationt's
serum {Uavis Serum). The kidney tumor and normal kidpey
extracts (K2a and E2b) rave resctions identiecal to tiaot with
avis Serum. 1t iz posgsible that antigen g is 2 tunor antie-
pen that is also present in the serun of ths donor of

\pk2e and Agk2b. It is also possible that ares g, g, 4,

2, and £ represent normal serum entirens. Antiren g mirht
also be 2 normal tigsue antigen shared by kidney and
bladder. Ihis would explain why it is not found in
ApClilia and kb Heecrotic aress in the tumor could explain

its release into the serum., If this is true thourh, me
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would expeet to have demonstrated sre b in the serum also.
It is dewonstrated only in the homologous resction. ilew
rarding thisg, it would seom desirable to discuss deries K
and L at this time. The antisera used in these two resc-
tions werc the preoperative and postoperative sera ro-
spectively from the donor of DLl. is preoporative serun
did not rhvmal a reaction against the saline oxtract of his
own tumor, whareas hie postoperative serum presented an
arc in a gimil-r position as are b In the homolorous -
resction, This findine is similar to that of Orgham
and Graham (23}, They sucrested tiat it mi-ht represent
tie in ¥ivo absorption of antibody by the patient's own
tumor, with & detectable titer availsble after removal of
some of the tumor mass. It is alzo interesting thet this
are is situated in a2 similar position as arc g in Series P
and O which will Yte discussed subsequently,

atracts J111C ard J111G rgscted with 4b3L1 ®© nive
a diffvse anodal are, A aarrespcndin? antiren could not
be demonatrated in AgBLl, even with the following spocial
technioue, The center antigen reservoir was filled with
J1110 or J111G. After electrophoresis, one of the antiw
body trouchs was filled with ARULY end the other was
filled with AgBILl, The precipitation occurs in the sone
between J111 and ALBLL, Since AgBLl is diffusing in s
straisht line toward .bBL1, any precipitation oeccourring

between the two will be in the form of a straight line.



A

Sinee J111 is diffusing {rom & polnt sovree, it will 4if-
fuse radially ond preecinitation will occur in the form of
an are., if the antiren in question is econtained in jgBRL1,
the ends of she are will continue as straicht lines paro-
1lel to the antibody trouchs., This did not oceour, there
fore the antigen counld not be demonstrated to he present

in ArBLl., The Qi"fusenesa of the are wonld surcest that

the zntiren was cross reacting with the antibedy {13).

Buchnoy Sora 1 and 2 (Jerles I and 1), Buchner
Serum "l was reacted with an extraet of the ratient's tumor.
lio demonstrable reaction oc&urreﬁ, though the exporiment
wos ropepted thrae times. The same was true Tor uch,
Serum ‘2 vs. Duch, Tumor. DBuch Servm 2 rescted with
Agh7a to give a broad, diffuse arc ot the point of szero
migrotion and near the antibod: trourhk. lo sueh reaction
ogeurred with P7h, Bré, L2a, or K2b., JSinee the are is
near the antibod. trouprh, the antipen must be in hirh con-
centration andfor muet be raridly diffusing. The density
of the preeipitate Ffavors the latter (35). Sinee the two
repctants were from diffcerent individuals the possibilitcy
of an isoirmune reaction exists. Sinece P7b is from the
same patient as P7a, this axrlanstion is wniikely. The
shape of the progipitate mpkess it uniikely that the are is
an artifact. 1if one rules out an iscimrunc reaction and
an artifaet, it would seen thaot the only explanation for

tha absence of a reacticn with bBuch. Turor wonld be on &
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solibly antigen excess preventing the

E
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formation of an inscluble complex,

othas Jerum (Seories J), This antiserum did not react

with AgP?a or AgP7bh., Two ares; one anodal and one cathodal,
apreared in the reaction with Buch., Twmor, It is intereste
ine that these two arcs have similar clectronioretic noblle

ities similar to those discussed previously in Yuch,Serum

(]
>

[
Lad
e

ve. AbF7a {Serie g nossible shat this represents

]

the reaction of a2 naturally oecurring iscantibody, Another
sugcestion is Llabt the ares represent the reaction of
antibodies formed by lothem apalnst his own tumor with

similar tumor antipens in Buch. Tumor. if this is so,

broad, diffuse arc suggests the reactlion is bebween

antiserm prepored szainst one antigen with a heterclogous
but erossrescting antigen (13). Indirect ewidenca for this

gxiste in the following observations: Three demonstrable

roagtions have occurred using buman patient®s serum as the
antibady source {ueries I, J, and L)¢ Two resctlions were

botween one patient's serum and the extract of snother

Al oo

pationt's tumor. Jhese formed broad, diffuse ares. The

ather reaction {Ueries L. was with a patient's scrum and

an extract of .dis own tum r. Thds are vas sﬁarﬁ, indicoting

& more specific antibody for tuis antipen (as one would
pact, since 1t was the antizgen that elicited the anti-

body response and is therefore homologous).
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Gamma rlobulin of AbBLL (Serdes M), This antiserum

source reacted with Apdll, Javis Serum 1, and vavis Serum

2 and demonstrated ares correasponding to g and 4 in Series
G. The vield of garma slobulin was low as indicated by
paper electrophoresis and subﬁ&qu&ﬁt seanning. This is
gonsidered to be due to faulty t@ﬁhniqua. Since no adven
tage could be foreseen in fractionating antisera, further
attenpts in this direction were not made,.

AblLlal, 2 Serieg M), Antiserum AbBL1
wag sbsorbed with Davis Serum ;1 (Table 1), lo reaction
ocenrred vhen these antisera were reacted ith ;BLl and
Vavis Serum r1i. Thisg would seem to indicste that all anti-
reng in the homologous resction of Jeries G are contained
in Davis Serum #1, snd thet all antibodies for these lave
been absorbed from AbBL1., Tiis may well be the case,
2lao, the amount of Davis -erum added inm the absorption
may have produced an antiren excess sueh that when the
reactions were performed insoluble complexes could not be
formed,

AbBL1a10, 20, and 30 {Serdes ©), These antiscra are

similar to those in the previous series, cicept that Davis
Serum 2 was used for the abserption end difforent nroe-
vortions of reactants were used. AbBL1al0 did nﬁt denmon -
strate a reaction with any of the antiren reaetants. .ote
that the proportion used in the absorption is similar to

that in AbBLlal, wiich pave & similar result. AbBLLaZ0
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was absorbed with a preater dilutisn than any ef the pree
ceding antisera. 4in its rcaction with AgBLl, observe that
ares b, 4, and g of Jarieé G are present, Uavis Sera ;1
and ;2 show ares b and g,‘ AbBL1a30 zave similar results
except for an additional are against ApBLl. This may be
arc g, wileh is more concentrated relative to its antlbody
than in the homelorous reaction of Series G. it should be
stated that sbsorptions performed with multiple auﬁigqns
in the grstem should be considered less than adequete, since
different prépartisns exist in each antiren-antibod: system
and different equivalence zones are present. Jerial dilu-
tions of the anticen reactants should have been performed,
and =aci used in the antizen reservoir. It is prabably
the case that the antibodles that were still demonstrably
active were not aﬁsorbeﬂ out of the antisera becauce of the
high dilution, or the antigen excess factor was not strong
enourh to prevent oreeipitation. - Lo ﬁiffefanea is seen
between Davis Sera +1 and 2 in these reactions. The 3
ares seen in &bBLiaEO ve. 4ApBll are soen in o eries G
(Davis Serum), therefore they are cireulating antisens.
‘his 1s not true for the additionel are in AbBL1a30 vs.
AgBLl; therefore it may represent »t least a tissue ontigen
if not a tumor antisen. HNote that it iz in the same
pogition a8 the arc in Sories L.

ABEC (S ?)

‘he homologous reaction demonstrates

the presence of at least 9 antigens in Agll. At least one
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other antigen is demonstrated in Jork -erum. This is earily
explained by the presence of serum in the immunizing ex-
tracts. Jince the amount of antipen necessary to elicit
an antibody response is very small, an antibody was formed
against it. The low concentration of the antigen in the
extract could pﬁanlu&a its demonstration in the homologous
reaction.

The finding @f mest significance is that of a sharp,
digtinet are g in the extract of the kidney tumor (KC),
but not in that of the normal kidney (KNC), It was alse
noted to be present in igol of this s ries. Further
diﬁcuasien of this finding will be pr@a@nteé subseqnantly.

&ntigens a, by, 2, 4, g; and b are shown to be soluble
in 0.1 ¥ saline by the reactions of AgKs and AghHD va.
ABRC, _
| in interesting result occurred when tumor DUP (TDHP) and
normal kidney DNP (HDKP) were compared by their reactions
with this antiserum. The broad anodal precipitate in TDNP
waes seen 8-12 hours before its counterpart in NUHF, Jince
the preeipitate in TDKP is situsted nearer the antibod~
rescrvolir, it geems likely that the time differential could
be explained by a situation where the concentration in
LDRP was significantly smaller, therefore requiring longer
time for its concentrabtion to build up sufficiently to
gause the visible precipitation of the antipgen-antibody

complex. It is interesting tlat the location of this arc
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is similar to that found in J111C and J111G in Series G,
In the TDNP reaction, there was an additional ares of very
light diffuse precipitate (stippled area of Fig. 3) near
the antigen reservoir. Its significance is not known,
though it does represent a difference from HDNP, This eould
be explained on a quantitative rather than qualitative
basis. However, Llomakin (39) found that tumor DNP pos-
sessed some depgree of sgpeeificity, but contained the same
antigens as DNP from normal tissue. This could explain the
extra sone of preecipitate in TUNF, It is likely that
precipitin antibodies are formed apainsgt DHP because the
immunological activity in horse serum to DIUP is in the gama
globulin fraetion (26}. The presence of the other partial
ares in these reactions are indicative of antirens still
present after the DNP extractions. It has been assumed
that the broad ares reprasent DNF for the following reasonst
(1) the spectrophotometrie secans of the extracts gave typie-
¢al results for the presence of DNA and DNP, with a peak
abgorption at 260 millimierons and & minimm at 237 milli-
mierons, (2) the extracts used for immunization gave posi-
tive Feulgen reactions, and (3/ the arcs were deleted in
the DNA extracts made from the DNP solution,

‘he reactions of this antiserum with extracts at difw
ferent staces in the Genetron extraction have besn described

and do not require further diseussion.
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“he finding that the homolosous

reaction and that with AglC give identical results, would
seem to indieate that all of the other sntigens found in
the homologous resction of Serdes ! have been resoved by
the Genetron oxtraction, since remaining small guantities
- would probably heve stimulated an antibody response.

As stated previously, the most sisnifieant finding
ecncerns are g. In the hemolopous reaction, it is found
to be vory sharp end prominent. In the reaction of (bG35
vs. ApEHGS, 1% is comsistently diffuse with a sugpestion
of having a slirhtly sharper edpe on the side of the antigen
reactant, Decause of this difference, it has been labelled
e', to emphasize this difference. The following sitvations
could explain this finding: (1) anticen excesse-if this is
the ecause, the side nesrer tlhe antiserum troush would be
- the sharpest and the arc would migrate voward the antibody
trourhe. These svents did not occur. lor did the are bee
come sharper when /gkiG5 was diluted one-hall. (2) relative
artibody excess~~the are would have been sharp during its
early appearance snd it would have becone broad and very
dense. This did not occur.

If the band can be described as bilat rally diffuse
{(this seems to be the case), it susgests that the anid cen
is not entirely homogeneous in combining ability with availe
able antibody. It has been shown that such an are can be

caused by the reaetion between antiseruu prepsred against
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one antiren with a heteroloous but crosse-reacling antirsen
{13}« witebsky, et al.(63) have sugrested that one of the
gifMicultles of demonstraving tumer antiyens by comploment
fixation may be that thay are closelr related to normal
tissue antigens.

lleilenna, ot al. (h8) found that anticens detectable
by eomnlement fixation remained in tumor extracts, but did
not remain in normal tissue extroots. Their Genetron
extracts of normal tissues contained no proteln procipitable
by trichloreacetic acid. ﬁﬁﬁtrary Lo thase findings, in
the present studies, both normal kidner and kidner turor
contained precipitable material after 7 enetron extractions,
Algo, with I&i, a minimum of 5 antigems were dexonsitrated
in LG5 and KNGS, and 4 antirens were demonstrable in 707
and LNG7. UeCarvallio {15) has susrested that the extraction
rocedure may have to be repoated as many as 16 times, lle
found that only one band remained after Genetron exiraction
of human loukenmie cells, followed by absorntion with rabbit
anti~hunan amnion aserum. This was interproted to be o
gpecific leukemic antiren. -uch a conclugion cannot be
made, since it assumes that human amnion containe all normal
antizens that ere present in the human. it would seem
desirable to compare tumors exclusively with the normal
tissue of oririn collectod “rom the same individual,

A1l anticens demonstrable in the homologsous reaction

are also present in gk, indicating that they are all
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goluble in O.1 ¥ saline., «nticen ¢ is found in all oxtracts
of tho sominoma {5C, 365, and 5JA} and in the saline extract
{ANSA) of a bladder tumor. It is unifornly sbsent from
York Serum. This finding is compatible with those of other
investipators (48} who report the presence of the pntizen
in patient's serum only 25 per cent of the tLime,

This antizemm rave results similar to those of ABLG
when resctedw 1th the LNP cxbracts, except Liat the ares
due to probabls contaminants have been deleted.

The results in TDHA and NDIA have boen stated with a
word about thelr significenee in the previous section of
this paper. DSecav-e these rroecipitates appear to bo non~
speciflic, it is interesting to note that some substances
that are soluble in ggar gel while attached to another
moleenle (eg. DNA-protedin}), become insoluble when separsted
{lB}Is

There is evidence that the density near the antigen
reservoir in reactions where serum is used as the antigen .
reactant represents the vregipitatdon of beta-lipovroteln
in the agar, due Lo poor solubility and an sctual intere
action with the agar {13,

Taylor, ot al. {57} state that Cenetron has been used
to remove nonviral protein from virus-tissue ecxtracis,

They suggest that, "Sueh treastnent may be a nmeanc of 180w
lating viruses or viruslike moterial from tumor tissues in

which & virus etiolory has not yet been estsblished,” The

Genetron extraction of the rhesus monkey histiocytoma
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{virus-caused) was said to produce & virus suspension with
swey tissue proteins (49} It i éifficult to say how
these findines relate to the work in this paper, since no
sbsolute difference was found between the normal ond malige
pant kidney tissue, thoush Cenetron was shown ho renove
some normal antizenss Tho difference seened to be t&aﬁ_of
crOSSureaciing antigens fﬂf g 2 ond
Becavse of the warisd fladings in the literature
canéerning speeific tumor anticens, (loss of antirens, gain
of antigens and no demonstirable changel, an interesting
gonjeeture con be made. 4t would seem likely that obsore
vations of antigenie differences in tumor and normal tissue
merely rofleet seeondary changes in the celly This may
indicate that the basie defect i often related to protein
synthesis, therefore denscting a chance in DEA, ANA, or the
endoplasmic revicenlum. This is in agre ment with many of
the investigstions previou ly cited (3, 20, 52, 55, 59}
and with the fact that many animal tumors have viral eticloe
glies. It would seem tlen that the meny known causes of
carcinogenesis, such as radigtion, mutstion, viruses,
chenicales and other physical or chemical agents, act by
altering the previosusly stated cell compon ntse Jhether
the basie defeet must result in change of a gspecific gene
locus or the reactions controlled by itv, or whether many
loci ean be involwved individually or iﬁ multiples {eg.

usreod (52) to cause neoplastie rromth, we ean only surmise..
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In the investications in which CUenetron extracts have been
shown to demonstrate anecifie antipens in tumors (15, 48,
L9, 57), it appears te this writer that the findings ¢ uld
be interpreted ns beinrs due either to virsl proteins or to
chanves in tissue proteins. If some humsn tumors have a
viral stiology and if viral antirens are being demonstrated,
then this eould secount for the dispardty of findings by
difforent investirators. CUreene (25) hes cited ovidence
that the virus of the Shone PVapilloms cannot be isclated
from the bissue at certain stages of development of the
tumor, yet the Hous sarcomn contains virﬁg in lsrge cuane
tities 2t all times. The work by Bendieh (3}, in whiech
the careinorenic activity of the Polyoma virus was found to
be in the DHA, implies that seceondary chanpes in protein
g'mthesis could occur in the cell by the interiference of
virus DNA with the eellular DHA,
in eonclusion, the following situations would explain

antirenic differences between normal and malirmant tissues:
{1} the tumor synthesizes an antigen that is not present in
normal tissue, (2} the tumor fsils to produce one of the
normal antigens, (3] the tumor synthesizes a protein similar
to 8 normal antiren, snd {4) en sntigen is present that
does not have ite ricin in the host {eg, virus vrotein),.

Of sourse, combinations of these might oeccur, Unly the

latter containg an implic-tion of cauvse and effect.
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Iffanﬁigaﬁia diflerences exist, of what invortance
are sicy? It vould seem thet the oprinciple sipgnificance
£ sueh diffcrences anay lle in their value in disenosis
andfor therapy of mucplastic disease, Inderstanding the
basic mechagnisms of “mli“nana growsh will slmogt ecerteinly
require knowledge of the fundanatel processes of normal

differentiation and developacnta.

Durdins lete Uevelopne ie, £x-’2

Figure { emphasizes the neceglty of froguent recording

of results during plate developuent. 4t does not demon-
straté the disappearance ol any ares, thoush this does
occasionally occurs he broad snodal and cathodal ares

.
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are albugin and gana lobul
indicates lorge antibody concentrations, ag does bheir
vropressive ineresse im breoadth. Yhis is the renson that
high titers re sometimes detrimental In this technicue
since the inerease in breadth can ¢over other ares in

eclose proximity to these. ~t also demonstrates onc of

In such antibody execess, using H-type antisorum, Lthe antigen
antibody eonmplax would Legome soluble and precipitation
would be prevented, In Fige. 4f there are many exaaples of
secondary (Liesepang) precipitacion due 4o axcess reactant.
In this instance, the strong antibody at Tirst raesulted Iin
2 prizary precipitation (heavy band near ansibody troushl,

thien becaucse antigen gould not diflfu e fast enough 4o react
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with great excess of antibody thot was present in this ares,
pregipitation did not oceur, vonsegquently, ifmmediately
beyond the primer, preeipitate, there is & clear area where.
antibedy sxecess prevented precipitation, foliowed by o broad
“arca of poor precipitation which vccurred under the dise
advantage of mnvibody cxeesa, [Fina.ly another heavy procipi=-
‘tate occurs where the diffusion cistance for antibedy has
‘tended o neutraiize its inivial overvhelming advantage
over antiren. The ends of the primary and secondary pree
cipitates are seen Lo Join., 16 can be deterunined from
this figure that antibody is of i= racvher than H-type
ginee the primary precipitate resistaed nissai;txun in the
face of excess antibody (13). A5 would be expecied, this
rhenomenon is related to tine as well as reactant concen-
Lration.

Disadvantages of the Immunclogical /Approach to this Problem
A minor ¢omplication in immunodiffusion tests can
produce results that can mislead and sévmrely handicap the
investigator to the degree that trends in his work will be

altered by the aberrations in his results, or even to the
degree that conclusions will be made that are not approp~
riate, often, simple ancillary procedures will more clearly
define the situation; for instance, conecentration and dil-
ution of reactants should be performed. For these reasons,
some of the earlier results reported here are not considersd

to represent optimum yleld of information.
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Uther problems include: (1) non-specific reaction
of reactants with the gel, (2]} reactant stability during
the time éna ls walting for antisera to be formed, (3) the
fact that this technicue detects only precipitin reasctions,
{4) individual variation in immune responses, and (5) rela-
tively low antirenicity of some of the tissue substances.

it would seem that the most significant mistake made
in the work reported here is tie attempt to study too many
tumors and the lack of more careful selection of tissues.
The most reliable results can be obtained when both tumor
and normel tissue have been collseted at surcery freﬁ the
same individual, followed immedliately by extraction and
storage of materials. Then, with ecareful avoidance of the
aforementioned difficulties, and the use of appropriate
ancillary techniques, one should be able to obtain inform-
ative, reliable, and easily reproducible data.

v gtizations
If specifiec tumor antigens are found, attempts should

be made to lsclate them snd study theipr physicochemical prop-
erties and biologieal activities. If obtained in pure form,
antiserum should be prepared and tagped in such a way that
the localization of the site of the reaction in the cell
could be demenstrated ing vive or in ¥itre.

if tumor-specific antisens are contained in the serum
of some patients, it may be possible to establish sero-

logiecal methods of diarmosis and even soreening methods
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applicable to large populstions.

it is also conceivable that immune therapy (aetive
or passive) of malignant disease may someday be possible,
The isolation of tumor-spe¢ific antigens would greatly
enhance this pogsibility. The fluorocarbon extraction
method employed in the work herein reported might be a
step in this direction and merits further investiration.

iost certainly, studies concerning nucleic acids and
nu¢leoproteing promise to reveal considerable information
conecerning the processes that occur in both the normal

and abnormal cell,



SUMMARY

Immunoelectrophoretic analysis has been performed on
human normal and malimpmeant tissves. An antigenic differ-
ence has been found between extracts of normal kidney and
kidney tumor obtained from the same individual. This
difference appears to be slisht; the antigen in the normal
tissue appearing to eross-react with the tumor antiserum.
It ecould not be damanstr&taﬁ in the patient's serum.

Some of the sera obtained from patlients with tumors
were geen to resct with extracts of various tumors.

4 fluorocarbon extraction procedure has been tried
and found to be useful in removing some of the normal
tissue antigens from tumor tissue homogenates,

Investigations relating to tumor-specific antigens
have been discussed and certain conjectures regarding

carcinogenesis have been made.
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Table 1

Tabular summary of reactants. The
name of the patient indicates those
reactants from the same individual.



Codeg
AgK2a
Agk2b

AgK2e
AgPAil3

Agllilha
AgCHLLD

AgBré6
AgP7a
AgPTo

AgKéa

Buch. Tumor
AgBL1

J1110

J111G

AgsC

AgBG5

AgdSg

AgARC
AgANGS

AgANSa

Extraction Dialvsis
0.1 M NaCl yes
ki k14
{(Macroglobulin}
0.1 ¥ KaCl yes
n id
o 4
34 4
i ”n
M "
ki "
n n
1] 1
ki "
i fid
Ds Water Ho
Genetyron L
D . W ater »
Genetron b
0.1 M NaCl w
¥ . Wat er %
Genetron "

Oel M HaCl

Tissue Source

Renal Ca

Hormal
fidney

Parotid
Tunor

Golon Ca
in idver

Hormal
Liver

Ca Lung
Fanec. Ca

Pane. Ca
in Liver

Renal Csa
in Lung

Normal
Kidney

Bormal
Lung

Fibrosarc. Surg.

Bladder Ca "

Leukemisn

"

Seminoma

i ]

¥

Bladder Ca 7

W

2

fatient
Surg.  Smith
it "
"
Surg, Jones

Autopsy Daley

i i

=, Jenson

“ Hall

¥ i

” James

fr 1w

n ¥
Bﬁﬁh M

Davis

Tiassue Cult.

k1 "
Surg. Clark
4 i

n L4

An 8

ki i

1 L&



Code
AgKC
AgKG5
AgRGL
AgiG3
AgKG7
ApKS
AgKNC

AgKNG5H
AgKNGL
AgKRG3
AgENGT
AgkS
TDHFP
Hhﬁ?

York Serum

ixtraction
D, Water

Genetron

"
ki

i

2, ‘v'f?aivm‘

Genetron

"

ki3

)
O.1 M liaCl
biE

F

Gotham Serunm

Buch, Serum /1 (pre-operative)

Dialvsis

No

ki
i
L
"
"

i

%

i

i

Bugh. Serum 72 {(post-operative)

Davis Serum /1 {(preoperative)

Davis Serum 2 (post-ocperative)

AbBLlal
AbBLlaZ2
AbBLla3
AbBLlak

1 vol, bDavig Serum ;1

1 vol. i
1l vol. i
1wvol, *®

i

£

"

¥

24

o

Tissue
ienal Ca

1

i

"

n

#

Normal
Kidney

W
i
14
e

ki

ienal Ca

lormal
Kidney

Source

sSurg.

i

i

L4

b

ki

w

"

¢ 10 vol. AbBLL

¢ 20 vol.
40 vole

: 2 vol.

-

L

i

"

Tork
L 4
"
i
i
[

#®

ki

)

ki3

ki

"

Gotham
bBueh.,
Buch.
Davis

Davis



Code ixtraciion Ulalysis flssue Source Patient
4bBL1al0 1 vol, Davis Serum 72 @ 10 wvol. AbBL1
AbBL1a20 I vol. 7 . = 50 vol. ¢

AbBL1a30 lwol. *® Bon 2500 vol, ™

*e



Figure 1

Flow diagram of extraction procedures
used in this work.



TISSUE

=N

homogenize in 0.| M saline homogenize in distilled water

2 Sy l

10% suspension

l

stand in refrigerator
4-8 hours
with stirring

l

centrifuge
10,000 x g
for 30 minutes

l

dialyze to
one-half volume

|

SALINE ANTIGEN
(stored frozen)

20% suspension

l

stand in refrigerator
4-8 hours
with stirring

l

centrifuge
3,000xg
for 15 minutes

l

SALINE ANTIGEN
(stored frozen)

20% suspension

l

centrifuge
3,000 xg
for 10 minutes

|

CRUDE ANTIGEN
add '/, volume
Genetron 113

mix one minute
in homogenizer

l

centrifuge
3,000 xg
for 10 minutes

l

first Genetron
extfraction

(stored frozen)

Repeat treatment with Genetron

fora total of five times i

“6" ANTIGEN
(stored frozen)



Figure 2

Equipment used in I.A. {a) Box designed
for visualiging and photographing plates.
This provides obligue light and a dark
background. (b)) View of agar plate from
above with dimensions in millimeters.

{e) Templates used in forming reservoirs
in the agar; viewed from adjacent sides.
{d) Two agar plates are shown in glaae in
a Durrum cell (cover not included).
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Figure 3

Summary of I:A reactions. Straight vertical
lines represent gntiserum troughs. Circles ,
indicate antigen reservoirs. Arcs between the
two represent observed antigen-antibody prece-
ipitates. Arcs in homologous reactions have
been labelled with lower case letters. Antigens
contained in the troughs have been designated
by their code letters (Tsble 1) below each
reaction zone. The upper ecase letters to the
lef't of each series designate the antiserum
used in the reactions of that series. They

are as follows: (A) AbK2a, (B} AbK2b, (C) AbP7a
(D) AbP7b, (&) AbBré, (F) AbCHLya, (G) AbBLY

() Buech. Serum i1 21) Buch., Serum #2,

(J) Gotham Serum, |K) Davis Serum #1, L) Davis
Serum 72, (M) Gamma Globulin of ABBLL, (N) AbBLY
absorbed with Davis Serum 71, (0) AbBL1 absorbed
with Davis Serum 72, (¥) AbKG, () ABKOS5.

The anode is at the top of the figure and the
cathode at the bottom.
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Fipure 4

Changes that secur in an agar plate
during its development, The times at
which the photographs were taken (time
zero is when the antiserum was added to
the platel are the following: (a) 5
hours, (b 17 hours, {(e¢) k1 hours,

{d) 65 hours, (e} 7i hours, (£) 99 hours.








