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ABSTRACT . s
MELANOMA TUMOR ‘CELL SPECIFIC ANTIGENS AS’SOCIATED WITH

& -

Y

Surujd n Persad . TN
» )‘ o~y :
“ The isolation and characterlzation of nascent melanoma-

>

- specific antlgens a880c1ated with the rough’ endoplasmic ; ‘”\'
° & e <

° reticulum of melanoma cellp from_ ten malignant melapoma
4 n -

' * 4

p%ydents are dlscu35§§‘- s ' ' Ve
. arvxt“'“‘ -
Partlally purlfled IgG 8 obtalned frOm hlghly posltlve
melanoma patlents sera were used to prepare afflnlty
columns with Sepharose 4 B. RER membranes obtained by density
W
gradient centrifugatlon of melanoma cells were further fractlonated

o

after treatment w1th puromyc1n and sodium deoxycholate to give

rlbosome-free, reconstltuted mlcrosomal membrwnes.u These

-

membranes were solublllzed by treatment with Trlton x—lOO ¥

‘and used as the source of melanoma antlgens. An allogenelc/

-

’antlgenlc fractlon of MW 64,00Q + 3,000 daltons hag been "~ °*° ~

B L

lsolated from solublllzed—mlcrosomal membrah%g from five

’
i
2 . '

melanoma patlents and’also shown to be present on the mloroeomal S

membrane of an additioﬁhl five melanoma patients. -An anbigen

v

. @ g,
of similar molegular weight was found to be present in the jimmune -

s .
. complexes isolated from negativevserum of a malignant.melanomd
patient. "~ ’ “ .
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INTRODUCTORY RENARKS | )

, Cancer 1s & neoplastic disease which has afflicted

.~ markind for c%pturies and 1its presence is being made known .
v ~ . \\‘ M ’
rather dramatically as the number of cancer patients is ]

.\ rapidly‘on the rise. Recent reports estimate that someg 50

million people, :at present alive in the United States, will

"develop cancer and, of these, almost 34 million will die of
{

- thils disease unlesslmore adequate treatment becomes avqilable

.in .the immediate future (7). Presently, there is a myriad

MW

of diverse physical, chemical and biodogical agents capabile
W o of tmansfofming normal cells into neoplastilc growfhs and as
é result compihgq and ceaseless efforts are required by o

phose possessing the knowledge and skillseof the different

i '\(\ disciplines, if an'ppderstandipg and elimination ofbthia

urgent problem are to be achleved.

a ~

s -

|

-4
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HISTORICAL OUTLOOK : ~ .

o

Accordirg to historical annéls, the first accredited

mention of melanoma was*by”ﬁ@ppoérates in the fifth century

B.C. Also there 1is the legendary rumor that melémoma, I

earligf known as* "black cancer" was mentioned in the Ebers

.Papyrus discovered by George Ebers in 1872 and dates back to

about 1502 B.C. Later translation into English of this

historical document by Bryan (1931) and Ebell (1937) makes
) s

ﬁo mentdon of a neoplasm identiflable by description és

melanoma. However a number of references to "fatal black

’

tumors with metastaées and black‘fluid in the body" are—

encountered in European literature between 1650 and 1760 (1).
. ’ AY

‘Identification of this group of necplasm nonetheless, has

-» N
often been attributed to the French physiciaq Laennec, who

is sald to have discussed "la melanose" before the Facultfy

. . \
. of Medicine in Paris in 1806 (2). Robert Carswell, in 1838

first employed the term melandma to desiénate these pig-
mented malignant tumors (3). By the middle of the nine-

teenth cehtury considerable interest was generated an

\

many observers became aware of thé® variable natural history

.
|

®

;o
*
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a

L]

was_Pemberton, who in 1858 performed the first surgic&i ° .

¢ ™

operation for ﬁ~lanoma, removing the suspected lymph

L

'nodes (2). In 1907_rgmpson - Handley implicated the” role

ofAOhe hgst 1n the development and‘hatural history of

,// -
melanoma accompanied by lymphatie spread and also provided‘

eviderce ,of regression“in this type of neopla#m (6).. V¥
N . . - U4 b
These obserxations had tremendous impacft* on researchers at . .

the time and it paved the way for a whole new era of

» - ]

research into %hip neoplastic disease,

& o
3 ' M

DISTINGUISHING CHARACTERISEICS OF "TUMOR CELLS .

Tumor_cells are classified as either benign or malig-

the, former comprising those cells of tumor that

4 Y

remain locallized at the site of origin in the host.. .

nant,

.Malignant cells  are distinguished clinically by their
ability™to invade underlying tissues and to forh small
clumps of cells which become detached from the tumor mass
and move or metastasize tﬁrough the blood and 1ymph vessels:
to distant sites where new tumors may arise. Tumor cells,
" whether bénignior malignant, are persistently altered cells
which multingy'true to type ahd against the grthh of

which there appears to be nojadequate control in the host.

This implies that during transition from normal to tumor
r '

" cells some profound.and-heritable changes»occur thus aliow-

ing the tumor cells to determine their own pattern of

echanisms

actiyities largely irresbective of the control

I S e P -
A ™ v o0 % - pes

YRR 1 s 1 1 e A . k.
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_ gfowths identical to that from which the tumor cell were . '1\

‘autonomys those cells have achieved. Acquisition of auto-

) Will-regenerate the complete organ in about ‘two weéeks time.

. \ ,
o . . _ .
. .
. ' .. ' >
. )
14
. . o .
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which precisely govern 'the growth of all normal cells

in an organism.« This newly acquired property.. Is known’as
autonomy and is the most important singfe characteristic
\ .

of .tumor cells.‘ Another characteristic of both benign

-

' and malignant cells is that of transplantabili y. That is,, }'

L}
when tumor cells are removed from a host or taken from . ' !

»
ENEY . . s

tissue culture medium and transplanted into an appropriatej

. K
. /
. - /

reciplent of the same species they develop into tumorous-
- . . J
obtained. ~Whether or hgt transplantation of fumof cells

car occur depenrds, in part at léast, on the.degree of

. nomy, incidentally, is not a fixed-and unvaryihg _brocess

but has many gradations ranging “from very slow to very T
rapidly growing tumor cell types. Even some of the fastest
growlng tumor célls dgfnot grcw as rapidly as:certain

normal cells. When, for example three'quaﬁters of a normal

rat liver 1s removed surgically, the remalning liver.cells

¢

t

- o .
Comparabﬂe growth rate 1s seldom achieved by tumors of the
liver (7) Gonsequently 1t is not the rate of growth that T p

is critical to the tumor problem but rather the devedopment

,of a tapacity for unrestrained or autonomous growth.

L 4

Another important charadteristic of tumor cells 18 p \

. \
’
. 0

their lack of perfect form and fenction inherent to all




|
|

al cells. This property is known as anaplasia and'

« Thrp lh the process pf dedifferentiation the tumor cells

\\ revert\to embryonic type cells in so far as they achieve

the capacity. to-.produce certain proteins (fetal antigens)

. .o A
cells-as far as\ thelr growth characteristics are concerned

since; in théir most

cells respond cogp;

by the organism and Yy individual cells whereas- dedifferen-

¥

Ensgfferentiated form, normal embryonic-
ely

to the control mechanisms provided

o

tiated tumor cells show a poor response to these controls.\bjjh

] o+

. ~ .
IMMUNOLOGICAL CONSIDERATIONS IN TUMORIGEI\'I';:SIS’

. . ' 3 \
~ The immune system in any organism comprigeS‘a complex

v

" 1nteract10n of three classes of white blood cells whose -

1
'

-main function has been attributed: to the protection of the

organi’sm against invasion from foreign substances which Qnay_

be harmful to 1t. The first class represents a group of'

3

1ymphoid cglls derived from bone marrow, which subsequently

differentiates giving rise to a population of small lympho-
M « A .

.cytes called B°-°ljmphocytes. 'These B - lymphocytes fur%her

develop on contact with an antigen into plasma cells, which

wheﬂ'mature, actively synthesize and'secﬁete free antibody

RN

A\
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.~ 1into the blood and other body fluids (Humoral antivody). . |

This antibody binds to the'circuiating antigens, neutraliz-

L |

- t

) Y \ .

-
-
A
N
I
4
&

[ ] . .
ing them, thus enhancing thelr phagocytosis. ) |

Antibodies have long been associated with the ¥ -

. globulin fraction of serum, forming a heterogenods class of

molecules, now collectively called immunoglobulin. In

T T T Y

humans, for example, five major structural classes can’ be
‘ distinguished. immunoglobulin G (abbreéviated IgG), IgM,

IgA, IgD and IgE. Of these the IgG 1s the predominant
vy class of antibody representing 80% of the total immuno; * .R

globulins with a concentration between 8 - 16 mg'/ ml in~

R A S G sl O T S IR

normal serum. * It» has a molecular weight around 15Q,000

.daltons (sedimentation coefficient 78) and can be split

by papain into three fnagments, two of which are identical
These two identical_unival‘gt (one antigen binding site)
. ~ .
fragments are capable of coémbining with antigens to form
soluble complexes'which do/not\azecipitate'out of _solution
and thus called (fragment antigen binding) The
third fragment ddes not possess the capecity to bind antigeh

but crystallizes out of sélution and is termed F, (fragment

crystallizable). The F, fragment can be cleaved from the

rest of the antibody by another p{gteolytic enzyme pepsin,
this time producing one large divalenﬁ arrt1gen binding

4

fragment F (ab'),.

\ 'IgM form the nexb important class of immunoglobulin. '

! ' N
Ceg . It represents 6% of the total immunoglobulin and is found at -
[y '/
.»"’ | )
2 -
: g
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a' concentrdtion of 0.5 -2.0 mg / mL of normal serum.

' I
\ IgM is the largest of the immunoglobulins having a mole-

cular weighf of 900,000 daltons (sedimentatigﬁ coefficlent
19¢) and consist ‘of five tétrapeptide subunits. The other

.immunoglobulins represent a group of -antibodies aboi%

" which not much 1s known. Of this group IgA seems to be

the most important forming some 13% of 'the total immuno-~,

IS 5

. ‘globulins and -found at a—concentratiof of 1. M -4 mg / ml

r

in normal serum. ' - /
f

1

Another class of cells involved in. the immune response |
is the large mononuclear monocytes called macrophages.
They play a tentral role in the induction of an immuhe
response.’ Macrophages are capable of taking up free"
antigen which they partially degrade &and adsorb on their
surfaces where 1t 1s believed to-be ih a higﬂly immuno~
‘genetic state. .In this state they .are poised for co-~
'operatién with the lymphocytes.. Specially designated
cells of both lymphoid populations then attach themselves
- to different determlinants on these antigens bringing about
close contact between the bone marrew derived cells and
tﬂe thymus dependent cells. This cellular interaction
occurs for a sufficlent period of time permitting passage
of Information from the thymic to the bone marrow eells,

{u,
As a resultwof this encounter a signal 1s transferred’'to

the B - cells, prgtably in the form™of. a change in surface .

P
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membrane configuration, resulting in the activation of the
'syntﬁetic mechanism'of the B - cells causihg them to diffe-

rentiate an%.proliferété,intd*ilaéma cells with the

‘conedmitant production of specific antibodies (9) ¢

;Macrophageé’are belleved to be able to recognize
cancer cells.gnd other foreign;substancesuthrough what 1s \;
6ommon1y‘knqyn as a recognition factor. Thls substance )
‘has been shown té be an”alpha-globulih and found in serum
(QO) CGurrent belief is, that‘:thid recognition factor forms
complexes wlth' the tumor celBB enabling .them to be easily
recognized by the macrophages and subsequently destro’td

'through phagocytosis.

The recognition and déstruction of Qanéer cells Jare
not only accomplished. by %he macrophages but also by a /
speclal class of T - lyhphocytes known as killer T -
b .

lymphoc#tes which are primarily. involved ~n immunplogical

surveillancé of the cells and tissue of an organism.

N lr N

According to the theory ‘of 1mmunological surveillance:

‘these killer T - cells.are ‘capable of recognizing abnormali~

ties in the transformed cell surface and this renders these

cells vu;nerable to destruction. Exactly wh}t component

on the transgormed cell 1s'recognized by the T - cells is
notlfully knowg.buﬁ the current belief points towards the
involvement of the histocompatibility éntigen (HLA) (1;).

This antigen 1§ defined as any molecule that differs from‘i‘\/\

o




iﬁdivﬁpual to individual and is recognized in ggéft rejeé-
tioﬁ{ HLA in humans is a compiex consistipg ?f one or more
light pbiypeptide chalns and one or more ﬁéav& chalns. The'
heavy chain 1s variable.with respect to amino.acid compdgi- )
tlon whereas the light chain 1is constant and well characte-
rized. The light chain 1is beta 2 - microglobulin,\maﬁu-
faétured by nearly evéry cell in the body and resembles. )
fﬁe constant domailn of antjibodies in many of its stﬁuct:;aln

. features. - jli tes 0 ‘ - )

» j‘f 0 £
Two mechanisms have been postulated to éxplain the

_role of the'@{stogompatibility antigen 1in the destrucglon

L

of abnormal cells by killer T _ lymphocytes (12).

The firsd?h&ﬁotﬁésis'éuégest; that the klller. lympho-
tytes have two kinds'of receptbr;fone receptor bind%ng to
the HLA antigen with‘the‘second reéeptoé binding to the .
abnormal (viral or fumor) antigen. For deggfuctiop of the
transformed cells éo oceur, acgsrding to this theory, both
~  receptors must bind fo the surface antigens. The'other
and more fgvou;qplefhypoéhesis suggests that the killer
cell q?s,only dne type of receptor‘whigp selectlvely binds
‘to'a ;_brid antigen consisﬁing of an histocémpatibility d
2 aﬁt{é:z bound to theAViralior tumor: specific antigen,

- thereby recogn®zing this cellas being abnormai—and

ultimately destréylng 1it.
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¢  'STAGING OF MELANOMA: MOLES TO DISSEMINATED MALIGNANT
. ' 6
: ' . . . /
b {
. Of the many varieties\s?‘%ﬁncer, melanoma fépréEEnts ';

MELANOMA

'one of -the commonest neoplastic.process known $0 man, having
A . -, ’ . ’
only a few rivals 1n the field“of oncology and as a result *

o~

represents an ideal group of tumors for sthdying the '

H

relationship between neoplastic traﬁ;formatidn and the

immunological” response elicited. 3 .
. ' ! d‘ “
. Cancer 1s divided 1nt;/§wo large groups: sarcomas 'and .
¢ (ﬁ . ) ;,7:
‘. carcinomas. Sarcomas are defined as ma}ignanq neoplasms " .

which arise in tissue of mesodermal 'origin such as connec-

.

tive tissue, bone, cartilage and striated muscle whereas
carcinomdﬁ?are tumors which originate from epithelial cells
Melancma belongs ta the latter group and designates tumors ”
arising from melanocytes, which are‘cqlls that produce the
pigment melanin and located in'abundané@ﬂagtween the dermis-

. and epidermis of the skin, hucous.ﬁeMbranes and choroid

0
)

of the eye.

L T
\ . N
In the earliest stiage of this neoplasm there is a ' - )

benign abnormal collectiion of melanocytes'known as naevus or

mole (13). Eafly fecoghitign of maiignéncy in these naevil’
has been a problem dlagngstically. Immunoiogical studies ,

indicate that. the serum from patients hawi g such early

‘ forms of fpe lesions: do nét show any detectable antibodies ° {' |
ht - ) ; |
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against melanoma specific antigens;f As the diseaSe“pnp— ]

gresses, melanocytic invasion of the dermis ocgcurs locally,

resulting in the formation of an enlarged tumor and ﬁh somé

w. _ . . ' .
cases surface ulceration.’ At such a relatively early stage
it may be possihle to obtain samples of autologous tumor -
. - -t , A} - " ; P

cells which can be used to carry out various immunblogical -y .

T and histological investigations necessary .for proper, dia -
o )
nosis. This is usually followed by surgical excision o he
" localized tumor‘mass Stage( -oflmalignant melanoma stants

with recurrence of abnormal cell growth in\\nd\a\gund the

\ . -
site of the original&tumor which had hﬁen surgically removed~\ —

. or a progression of the tumor locally in the form of
- satéllite nodules. ‘Also during this stage metastasis in

4 * o a @«

the draining lymph nodes is observed. Immunity, both cellu-
4 -, ' ' ¢ . .

lar and humoral is most promihent and the patient's serum

is shown to contain a high titre of positive antibodb,

. = v
“detected by means of immunological téchniques such as :
E':!‘ [ ;‘
\membrane fluoriscence cytoplasmic fluorescence and comple--*

ment dependent cytoto&icity (1u) . L " )

’r

‘In some patients during this stage of the disease a ‘
large amount of tumor may appear, grow rapidly and yet re- \

main localigedf It is possible that a whqle limb for

eXample, to become filled with melanomatous deposits and . -

e < 4

:"yet remain in this state for months or‘-even years before
¢ . o . u )

the first sign of disseminated tvmor is detected elsewhere

{15).' In these patients immurrological stndies indicate

/{’)5

-1
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]ﬁat‘bhe presence Of circulating antibody is.not related
to the volume or mass of the tumor present but to the

degree of localization or dissemination of the tumor Q16).
* = Lo
Such studies have also shown that sera*from thesewx?tients

. . .
. contain relatively h4gh levels of antibody in contra-

%distinction to)the neéative,sera found in patients, where

’

. . metastasis is predominant even though the total tumor -mass
. ’ [ . . 2 ‘

.1s snailer in the case of metastasis.

. N

'. % However as’'the growth of the tumor continues the level

o ~
« \ -

of antibodies begin to fall at variable rates leading even-

' . tually to almost no detectactable tumor specific antibody.

This drop in circulating antibody, in some cases, precedes '’

the spread of the tumor to distant parts of the body by -

weeks or months. This has led to wﬂdespread speculation

that tumor cells may he..l circulation durin he entire

&

natural hi\;ory of the disease but the actual 'settling out’

B

. of the t cells, followed by clinical metastasis, 1is

F o related to the presence qr absence of circulating antibody.

_Some evidence for this belief comes from studiés with
X% L—
animals indicating the presence of immunologically specific

(

factors in blood and lymph which seem to prevent lung

¢

~

- metastasis (17) In addition humoral antibodies have also

- ' been shown to exertva significant effect in controlling

[

‘ feline sarcoma (18) - - ) ‘ -

n' N ’ R ‘ . m., J .1 : .\
é ~ ° The onset of stage 3 is marked by widespread

N . «
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dissemination to distant organs and tissueyin the ppqy,
often resultinﬁ in- so much metastasis that the melanin_
liberated into the bloodstream causes such intense pig-

\

mentaiion that the entire bod& takes -on a dusky coloured >

At

hue. Large quantities of melanin may also be found in the -

urine, which in many cases turns black. Studies over the

~

&ears have shown that there is almost no gﬁSsue or 6r§an ’ %
of the bodyM;Eich has not been afflicted with metastatic

maiignant melanoma (19). Organs, such as the gall bladdér,

small intestine, the mucosa of the stomach and the spleen

which are no:Acommonly involved in neoplastic diseases

of other types very often are found to,be affected by

-

metastatic melanoma. At this advanced stage of fhe disease
tumof assocliated immunity 1is decreased to the poinf of

total\unrecognition. Reports have indicated that.,cellular ,
imhunity may be present but constantly being suppressed (20)-
whereas)humoral antiQody'prqductiqn at thié Stage 1§ no . }
lqnggf detectable (él) except. for antibodies directed -
‘against nucleolar compénents as reportéd by McBride and

co-workérs (22).°

"

In spite of this dramatic decline®in host immunologicai
resistaﬂce~tﬁere havg been man§ well docﬁmented cases of
complete spontaneous regression and subsequent recovery of
ﬁelanoﬁa patienté, some'of whom were in the'very advanced

| stages of the disease. In fact it hag been ghown that the
4 o "

1 »
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spontaneous regression rate in melanoma accounts for 15%
of all cases of spontaneous regression of human tumors
}hereag this type of cancer represents only 1 - 3% of all

.

aligﬁén@y (23)., Regression of this. type of cancer has )

f/ 1so been achlieved to variable extents through clinical

3
tireatment of patients with immunotherapy and chemotherapy
accompanied by surgery to remove extra tumor load. Anbthei‘

- copmmon form oﬁ\

treatment presently used is radigthérapy.,/
. , . I
hese different forms of ﬁhe?ﬁpy are the

At present

only clinical weapons avallable to combat|this and other

tlypes of neoglastic\diseases and as a result the need is

\\gﬁr lways there |for much\ more intensive stpd to develop. new

UMOR SPECIF[CITY BETWEEN, ANTIBODY — ANTIGEN REACTLON

N MELANOMA :

ing considerable attention 1s ‘the understanding of the
nature and distribution of tumor antigens. Such an unde -
standing 1s necessary siqpe %f will‘obviousiy sﬁed light
on reasons for the fallure of the immune system during th;

advanced stage of melanoma.

)

\

The distribution of melanoma specific and melanoma>

1
-

:gsgociated antigens have recently been uncovered due mainly
, :

N 4 ) ‘ 14
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to the work of. Lewis et al (24). They showed by means

of immunofluorescence and complement dependent cytotoxicity

that in melanoma there are at least six groups of ant@geﬁ
hamely (i) autologous m?mbrane, (iif aﬂtélogous cytoplasm,
» (i11) allogeneic membrane, (iv)'allogene%c cytoplasm,

.. ) " (v) autologous ﬁucléolar”(22) and (vi) fetal or carcindem-.
bryonic (25). " Liberation of oné or more of'theée antigens
into the blood streamlby the. growing tumor can often result

in the formation of immune complexes with the circulating

: antibodies and hay,bé responsible for the decrease in

[y

+ the level of tumor specific antibodieé in circulation as

.

"the disease‘prggresses. The presence of.circulating anti-
Som, R - . . \
ge have been demonstrated clearly and these antigens were

Q; - siown to be able to transform significantly the ﬁatients'

+  lymphocytes (26). The liberation of cytoplasmic antigen is
{ .. ‘ very likely related to. the volume or mass of the'tumor or
' degree of necrosis whereas‘the shedding of meTbrane suiface

antigens could well be mainly responsible for the neutralj-

éation of circulating tumor specific antibodies (24).

However not much 1s known as yet about these occurgnces

but withy future re§éarch aiong these lines it should be
pdssible to demonstrate and categorize the diffenent anti- «
gens and more significantly to relate them in more detail’

to the patlent staging of this disease.

@

In order to demonstrate differences and similarities,‘

b
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if any, in these groups of . tumor specific Intigens, it is

crucial that evidence be provided showing ¢onclusively

that these are in fact tumor specific and not tumor associ-

ated antigens. One of the earliest methods used in deter-
. al

mining -the nature of tumor antigens consisted of a'form

of complement dependent cytotoxicity. With this test

‘antibodiles specific for a partiﬁular tumor, in this case,

5

melanoma were detected. This method involved the use of

. teflon rings on which a glass coverslip' was attached as e

Y

designated byIPﬁlvertaft (27). Freshly prepared cells
: pat]

were allowed to attach to the underside of the querslip

S

followed by inversion of'the apparatus so that deaé cells
or dgbris are washed away with the tissue culture medium.
When patlent serun and serum éomplement were added to these
coverslips thé tumor cells were no‘longgr able to remain

attached to the coverslips ana were easlly washed off,

»

thus showing the effect of speqific antibodies in the -serum. .
. .

. Control test with other types of tumors anq normal fibro-

blasts grown in tissué culture showed 'no such effects (28).
Another common and reliéble method used to determine
melanoma antlgen - antlbody specificity is immunofluores-
cence. In‘meianoma, two componfnts of the cell have béen
used to detect éuch reactioné. -The first 1lnvolves liquid
nitrogen snap - frozgp préparations of viable melanoma-

cells. This procedure exposeé the cytoplasmic contents

.

\k .
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* that there are more' than one group of antigens 1in the

‘demonstrate antigen - ég&}body specificity 1s the plasma

' f cell suspension 1s used (29). In this syste

‘of melanoma specific antibodies was observed in the auto-

a

of the cell,”wﬁich‘when treated with serum and flugres—
cent.conjugateg antibodies, results ;n the formation of =
antigen - antibody compléXes which fluoresce when viewed

under the. light microscope equipped with special 1light )
filters. By fhis téchnique i1t has been shown that the.
cytoplasmlc cantents appear to contain,group‘specific%,‘

antigens which can bind to positive;serum‘from any'mela-

) ¢

noma paéient (28). However, additional work has shown

cytoplasm (24) and it is likely that .they may élicit'anti-Qh

body production at different étages in the course of the

disease.
The other componentr of melanoma cells utilized to
membrane. Th%s technique\ig basically simflar to the

cytoplasmic immunofluorescence but instead aégépble single
a

high titre

wtvm
»

logous situation but only a low titre 1in the:élbogeneic
(cross - reacting) serum.‘ Often when carryiﬁé out these .

immunofluorescent tests, serum absorptions are performed

and in this way it 1s possible to check the specificity g
of a particular antigen, In melanoma for instance, when -

serum'ﬁas absorbed oyt with a variety of homogenates 4
S ) '
including melanin granules, normal pigmented skin and ,
v , . .

\
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non-pigmented skin, Lewis and Phillips (29) showed that

‘the titre of antibody determined by 1mmud5fluorescence
-

reﬂained the same as. before absorption indicating again . '

Y

.the presence of melanoma speclific antigens located both on

R ko~ 2Lt

I 1
- the surface of 'the cell "and in theﬁiytoplasm. , !

_ Are these tamor - specific antigens in any way res-

e

ponsible for the lack of antibody detection during the
disseminated stage of malignant melanoma° Or are these

~N " melanoma patients immunologically abnormal and as a result

'do not respond adequately to the growing tumor? Initially

these questions were asked and after close examination of ?

s e ENRN P ST ffk'ﬁf TR et e e o

.different groups of melanoma patients‘and normal individuals
it was shown that the only detectable difference between
nermal and malignant patients was the absence of tumor

?“ ' specific antibody in the latter group (30). There was no

tindication of any type of immunological abnormality in the

i

% melanoma patients. Auto - immunizations of malignant - .

‘ melanema patients with 1rradiated aatologous tumor cells

| ‘have shown 'that in the majority of cases there was a rapid ‘ P
rlse 1n detectable circulating antibody wnich lasted for

up to several weeks %n some cases, followed by .a dramatic

declipe to no detectable antibody characteristic ofia
. . o4 . .
. secondary type of immune response (31). The same kind of )

results-were obtained for cellular response in the form of

cytotoxle lymphocytes using essentlally the same technique

R o
‘ v .

.
1
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_ antibodies by some substance assodiﬁfgaéwi%h the immuno-

SN

s -
1y . .
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and providing further evidehce to support the general

belief that melanoma patients are not Immunologically

. : 4 ‘- .‘ .
abnormal. > A '
+ ‘/ 1
. ;// . ’ LY .
On the other hand-Wwhen high titre positive antibody
. // Y
serum was mixed with equal volumes of seruﬁ‘%ither from-

L | |

\normal patients. or from other melanbma patients as well ° ¢
as phosphate buffered saline and these mixtures subJected

to both membrane and cytoplasmic immunofluorescence no -

“

appreciabie,difference in the intensity of immunofluore- .

scence was observed (32). But when positive post -

immunized serum was mlxed with autologous negétive pre;

Immunized serum no immunofluorescence was observed. Thils -

effect was interpreted to be due tQrcomplete blocking of

globulin fraction of serum. ' =~ ° - )

Isolation of this immunoglobulin fraction from both
negative and positive serum by ammonium dextrin sulphate j
followed by separation of the immunoglobulin classes and .“

testing each fraction using ihﬁunodiffusion on?dellulose
. A ‘

acetate membrane showed imTunoprecipitation reacﬂfﬁh o
bétween the IgG fraction of the pqsitivéAand negative
serum. Also formalized sheep eryghrocytes coated with the
éamma %1obulin of the positive serum were aéglutinated

. %
only by IgG fraction of the-negative serum and not by thé

numerous controls used. The concluslon arrived at from
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, failure of the immune system has yet to be determined.

20

v R W

these studies was that the blocking substance was elther \
N R L}
antibody - antigen compléx with antigen excess or an. y

idiotyplec IgG antibody.
, t

. Evidence supporting any one of these claims is by .

no means, in abundance but recehtly Hartmann and Lewls (33)

were able to detect anti - IgG 1n the éerum of mélanoma

patients byua passive Haemagglutination test. The antl -

IgG containing éerum reaétéd also withuaﬁtologous\and. / '
allogene1c~Fab and F (ab')2 hﬁ@an IgG fragments. This
study and others also showed that the anti - IgG found in
the serum of melanoma patients at. certain'st%géé of tHe?
iseas? do have a pronoupced effect on the antl - / \
mytoélasmic aﬁpibody but not en thé autologous anti -

membrane,antibody (34). This stféngly suggests the pre-

sence of two types of antl - antibody; an anti - idiotypie

type directed against autologous anti - membrane tumor .,

antibody and an antil - allotypi& directed againét,alloge-

neic anti - cytoplasnm (umor antibody (35). How these - «
. )

various antibodies and‘antl - antibodlies relate to the .

There are several lines of ‘approach open in the étudy

of the exact nature of this b;ocking substance whether 1t
be antil - antibody or antibody.- antigen complex. Bioabsorp-
tion or affinity chromatography in ﬁhich the bioabsorbeng

haterial 1s coupled to melanoma speclifi¢ antibody 1s one such

A3
'
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‘to the formation of these complexes. Presently, more

‘reactive (28). However recent investigation by Preddiggﬁnd

of autologous cytoplasmic ‘antigenic activity assoclated

understanding of the relationship between -the membrane and \

G

approach. iAntigen can then be passed through the.column .

and 1solate3 in purified form.

1 . '
Previous studies that have been carried out on sur- —\\\)
face-membrane antigens in human malignant melanoma (14, -
29, 36) were designed to obtain information regarding the Ce

formation of antigen - am;ibody complexes and the decrease -

in titre of circulating antitumor antibody, possibly. due

iIntensive- studles on these surface membrane antigens are -

being carried out by different groups involved\in tumor N
immunology. On the other hand the cytoplasmic antigens .
have received relativel& little -attention, even though'

this group of antigens has“been shown to be widely ¢ross -

Van Allestyne (personél Communicationf‘using microsomes

(RER) isolated from melanoma cells revealed a high level
wiﬁh this subcellular fraction In 1light of this a thorough

cytoplasmic antigens is warranted 51nce most membrane .

protéins (including antigens) originate from the cytoplasm. =

d *
The origin of membrane bound secretory proteins has been
& s ! .

,showd‘conclusivelyyto be on the rough endoglasmic retliculum

(37, 38). Nasogent proteins are manufactured on the ribo- Lo
somes which are bound to the membranes of the endoplasmic \
oy ’ . 0 -

' |

[y
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reticulum. These newly synthesized proteins are then
vevctorially discharged dinto the cisternal space or inner
'gavity of‘ the reticulum (43). From here they move to ‘the"‘
Golgi apparatus where they are concentrated and then

packaged into membrane bound vesicles (pdst - Golgi vesicles) '
which are smfbsequeni:.ly transported to the plasma membrane

’

where they fuse, discharge their contents and eventually become

part of the cell membrane. En route to the plasma membrane
. thesgprqteins are modified and in most cases only the‘1 fipal

produ;:tslare discharged. Very often the products contained.

-

within these membrane bound vesicles are also incorporated
into the cell membrane forming an integral part of it and creating

- a continum between nascent pol

rough endoplasmic reticulum and finishe

tide synthesized on the

-

incorporated in the piasma'membranes.
Based’.on’ these observa}ions, the _approach t !Sen

in this project towards an understa“nding of the imﬁﬁne

mechanism in this type of tumor was to isolate and chi;\r- .

acterize antfigenic molecules localized in the RER of human /

malignant melanoma Celis. The experiments carrie.‘c;‘_,sout N .

were designed with the following objectives: (a) to localize .

the sub-cellular cytoplasmic|component with the highest

melanoma specific antigenic.activity and isolateé' this

1

component in purified form and use it as a B‘burc;e of antigen

'
1]
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(b) to isolate tiéen(s) from this subcellular componerit

L ]

1\using affinit .chromatography columné prepared from Sé%harose-
45 to ghich partially purified IgG Sbtafned from melanoma-’
patient serum afg covalently céupled (c) to chara&fterize
the antiggﬁ(s) isolated immunologically and chemically

and (d) to determirie whether there ekists'agy‘immunological

and/or chemical similarity between antigeng:isolated from

the sub-cellular component and antigen(s) isolated from.
~ . ',“' . -
immune complexes of negative serum of malignant melanoma

patients.




- 7 .
. MATERIALS AND METHODS . -
2 a | '

1. MALIGNANT MELANOAMA.TUMOR TISSUE . e
- Pt ; .

Human mallignant melanoma tissue was obtalped elther

e

at surgery or at autopsy from patients at the Royal v
~WQ Victoria fiospital, Montreal, Quebec, and used immediately
or stored at - 40° C until processed.

11.._PREPARATION,OF CELL "SUSPENSION

.

A o 7
Fresh tumor tissue for cell suspension was minced
¢ o y -

" finely in Medium 199 (Burroughs Wellcome, Langley Park,
Beckingham Kent U.K.) and- filtered through- four layers

N of sterile gauze. 2 drops of cell suspension were ﬁixed

L]

‘W1th 2 drops of"Trypan blue and transferred to haemo-

. )
cytometer slide. These cells were then counted using a
light microscope. Oply tumgr cells were counted omitging
red blood cells, 1ymphocytes'etc:. The stained cells were - e
non - viable whereas the;uﬂstained cells<;efe viable. ‘

o

The total tumor cell cgunt was obtainéd By either counting

the number of cells in one corﬁer‘consisting of ‘sixteen

sgB§;e§ or counting more‘éhan'one corner ard taking the

~F . .

L.

“

.average.




, of smears for’immunofluorescence.

"malignant disease (teratoma and liposarcoma) as wellﬂes o

'normal patient sera. were collected in sterile contalners Lt

Total\cell count = total cells counted imn one corner X . .

! - dilution factor (ie 2) X 10"

X total . BN
volgme»ef cell suspension.

b

. , - D . ) T o
. Viability (%) : = no. of viable ‘cells in corner/xf////// |
; | Wi r— — 100%
total no. of cells in_corner RN |
\ , N n - %
e / : ' ! |
. - " .The eell count was then adjusted to between 1 - 2 X ' or
" - nﬁllion cells / mi which was then used for the preparation ' <

Excess tumor cells_

‘ were processed and stored fat - 180° C until further use.

For storage each ml of cell suspension was centrifuged at. o N
4 /
low speed: and the supern@aent decinted. To the pelleted X B
cells were added.’0.15 ml DMSO, 0.15 ml of FCS (fetal calf
‘_serum) and ,0.70 ml of a mixture of Medium 199 and 10%.FCS. ‘
“ \" | I ' \ N
| con . .- E . BT

111. MELANOMA PATIENT SERUN .

d - 4
o, . * . ' , ~

- Serum samples;from melanoma patients whose -tumors
' N

had beeh processed ag above and from patients with other y
&

t

andvafter dispensing into 1ml aliquots, stored at - 136° C

:

1h.vaﬁour phase liquid‘nitrogeﬁ. ’ : _ - g

)




IY. ABSORPTION OF SERUM USING NOﬁMAL HUMAN SPLEEN CELLS‘n
, : _ ' »
/Q\\ _ Fresh or'frozen spleen cells were thawed rapidly in

-~ a37°c¢ water bath then transferred to core; tubes and

' . . centrifuged at low speed (500 X g). The supernatant was
discarded ‘and t e -pellet resuspended in steriie isotonie "
sallne and homogenized with a teflon homogenizer. The
emulsion was quickly frezen and thawedlto”burst any remain-
ing cellular‘géﬁbgialf An equal volume of isotonic saline

- was then added to the mixture and it was spun for 1 hour

. - et 5,000 X g‘andfﬁp C; Tﬁe supernatant was discarded and
the peliet washed three times with 1sotonic saline foll d
by one washing with PBS (0.01Mvpotaseiﬁm phosphate, 0.15M °
- -~ NaCl) pH 7.4. ‘;he resulting pellet was mixed\with an

equal volume of PBS and 1 ml aliquots transferred to <L

-

o centrifuge tubes and centrifugedifor'30 minutes at 10,000

X g and 40 C. The pellets were stored at - 20° C or below

(39) until used. About 1 ml of each serum t9 be *absorbed

was mixed with-the above pellet in .a tube and incubated for Q? '

1 hour at 37° C. During incubation the tubes were kept, ‘
N ) Co

agitated eﬁough to provide constant mixture between serum

[

and absorbant without _causing foam;pg or denaturation of

. t

_ the profein. Aﬁter 1ncubation the tubes were centrifuged .

for 30 minutes at\lo 000 X g and 4° ¢ to recover the serum.
Each ser&% was agaln mixed with a fresh sample of spleen
preparation and fufther incubated at 37° é for 30 minutes

. L4

followed by overnight incubation at 4° ¢, Final recovery

-
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. tane ‘drained off leaving an icesheet over the smears.

_ It also enhanced adhesion and flattening of the cells.

27

L

o 4

‘of the serum wgs-achieyed,byfbéntrifugation for 30 minutes

at 10,000 X g and 4° C. {

1

V. CYTOPLASMIC IMMUNOFLUORESCENCE

' (a) PREPARATION OF SLIDE FOR IMMUNOFLUORESCENCE: The

smears (3 smears/slide);"each'containing approximately

6.

. of
30,000 cells (1 drop of 1 x 10~ cells / ml per smear),

were prepared on 'short haematologicaf‘ides that had been

previously cleaned and dried. The smears were allowed to

r

dry at room tempgraturé for 30 - 60 minuﬁes. Meanwhile,
a frozen mixture;for use 1in snapfreezing the cells was
prepared by slowly)adding liquid nitrogen to precooled
isopentane in a plastic container until a toffee - like
bubbly solid w;s forhed. This se™ped as a temperature
indicator and when the iSoben?ane reliquified the temperd®
ture was - 160° C. At this péint'the air dried smears were
plunged into the liquid and allowed to re@ain submerged for
1 minute. The slides were then removed\hna excess isopen-

.

These were ready for use and were either.uéed immediately

.

or stored frozen at - 180°°C. .Snapfreezing of célls in
{ .
this way apreared to open up the cell membrane and facili-

tated free access to the'cytoplasm by immunbglobulins.
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’ VI.” DETERMINATION OF ANTIBODY TITRE IN SERUM

For this process the slides prepafeé above were removea
from storage and thawed out at room temperature for 30
minutes. These slides were numbered qu én oval spot was
traced around the smear with a diamond pencil fo,indicate_
the exact location of each émear on the slide. This was
followed by’ washing the slides with PBS pH!7.3 for 30
minutes with gentle shaking. Serum to be tested were diluted
initfally 1 : 4 with PBS and kept at room tempefature (MO)
These were then applled to the smears by means of a Pasteur
pipette. The appllcation of serum was carried out only
after the glides had been air drigd. . When serum,aﬁplica—
t}on was coﬁpleted, the slides were qpvered with large °
glass 11ds and incubated at room temperature for 30 minutes.

Controls such as hlghly negative sera or PBS were treated

similarly. The slides were then washed twice with PBS

-

as before with each washing 30 minutes in duration.
. /

-, e

Conjugated antiserum, Isomer 1 fluorescein 1sothio-

i

cyanate (FITC, Behringwereke. AG. Behring Institute, Germany,

Lot:675 D, 3rd February '%7) was prepared by dissolving

\the content of 1 ampoule (1 ml size) in 1 ml of doubly

distilleq water and 7 ml of PBS pH 7.3 (29). . This was .
carefully applied to each smear (1 drop =~ 0.010 ml) and’
incubated at room temperature for an additional 30 minutes

' ’/'

b |
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after which time any ekcess conjugated antiserum remaining
on the smears were gently washed off with PBS. Three twWenty
(3 X 20) minutes washing with PBS as before were carried

out, after which; the slides were removed ffom the washing

/

medium, excess buffer carefully wiped off and air deled for
a fewuminutes. Eaed smear was then coeered with a No.1l
grade coversllp onto which one small drop of 1 : 1 Analar
grade glycerol: PBS had been plaéed. Care'was taken‘sq
that no air bubbles were trapped beneath the coverslip

ag this distorted fluorescent observation under the

“
microscope. | !

Microscopical examination was .carried out using a
Wild M 20 microscope equipped with an incident liéht system
as described by Ploem (U41). This system incorporates both
a;‘exciter filter with an identical reflecting!filter
(dichroic). Taése filters were specific wave-band inter-
féfepce filters designed so as to excite the, fluordchrome
at the peak ;f its absorbance. It enablds FITC fluorescence
to be observed at 520 - 530 nm, which is the optimum range

for FITC (73). Within this range the emitted fluorEScence

1s brilliant apple green whigst the background 1s dull

P

red (MO)
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V¥i. PREPARATION OF SUBCELLULAR FRACTIONS I

- (a) FRACTIONATION OF CELLS USING DIFFERENTIAL
- < CENTRIFUGATION:
- Frozen tumor tissue was thawed rapidly in a 370 C
water bath. Excess b}ood was f;lt;red off with sterile |

gauze. The rest of the fractionation proceduré were carried

out in a cold room at 4° C. The tissue was then weighed,

minced and ground in me dlum A’(Med. A 0.25 M sucrose, 5 mM

MgCl,, 2.5 mM KC1, 5 mM B - mercaptoethanol and 100 mM . =
Tris - HC1l pH 7.5) using a mortar and pestle followed by ‘
homdgenization wlth a loose fitting teflon homogenizer

. (0.004 - 0.006 inch clearance) with 10 to 12 strokes. The
suépension'was filtered with four layers of gauze énd centri- ) |
nged as shown in Flowchart 1. Whenever needed, nuc}ei ] |
were prepa£§§ according to thelmethod of Blobel and Potter ' 3
1(&25. RER (rough endoplasmic feticulum) was prepared
according to the method of Burrow and Sauer (43) with; minor
mpdification to give a purer preparation. RER was collected

S
at the interface of the 1.35 / 2.0 M sucrose as described

by Redman (44). Pellet 1,2, and 3, suspended in Medium A,

. Band I and Band II were each diluted to about 16 ml. with
Medium A and centrifuged at 107,000 X g for 1 hour. The

pellets suspended in suitable volumes of Medium A were

then dialyzed against 3 or U changes of 0.15 M NaCl and

stored frozen until further use. Band III which contained




.

the RER® (characterized by enzyme assays, electron micros-

F Y

copy and chemical methods) was further subfractionated"
essentially according to the method of Adelman et al (45).
Briefly, microsomes (RER)‘obtained in Flowchart 1 was
diluted 1 : b with Medium A and centrifuged for 1.hour

at 107,000 X g and 4° ¢ using an/,W 65 rotor and a Beckman

Spinco Model L centrifuge. The ﬁellet was reéuspended in

0 25 M sucrose in TKM (50 mM Trif - HC1, " 750 mM KCl and
5mM MgClz) buffer  pH 7.5 containing 0.79 mM puromycin at a
concentration of 1 - 2 mg RNA / ml as determined by the -

Orcinol method (U45). This sucrose solution was brought

to a final concentration:'of 1% Ribonuclease A (Sigma) -

and incubated for U5 té 30 minutes at rBoz»temperature.
This was then layered on a 15 - 40%f continuous sucrose
‘gfa&ient with the same concentration of TKM (50 mM Tris-
HC1, 750 mM KC1 and 5 mM MgCl,) as the overlaying solution.

. Comparative experimengs were carried out by oyerlaying the

Incubated microsomes on 1sopycnic grédieuts made up with
%54/27.5;'36.34 and 42.9% STKM (sucrose, 50 mM Tris - HC1, .
.. 150 mM KC1 and 5 mM MgClz) prepared in 5 m¥ polyaliomer

(Beckman) tubes. These were usually centrifuged for 2

hours at ~ 270,000 X g (50,000 rpm) and 4° ¢ in a Beckman L
50 centrifuge uging an SW 65 %otor. {n both cases three
distinct bands and a very small pelle€ﬂwere vislble. PFor
the contlnuous gradient these bands were removed by punching

a hole with a needle at the side of the tube Just above

¢




the pellet and collecting 2b - 25 .drops fractions:
. L4

[
case of the step gradient each band was removed with the aid -

of a Pasteur pipette. Each fraction was very carefully

labeiled and diluted 1 : 5 with cold distilled water and
centrifuged for 2 hours at 100,000 X g and 4° ¢. The peliets
obtalned wé}g resuspgnded_ih TKM buffer, dlalyzed against
0.15 M NaCl and stored frozen at & protein coricentration of
about 10 mg 7 ml .as determined by the’methéd of Lowry

et al (47). RNA conéentrat%on on each fraction was also
aetgrmined. All fractions were tested for immunologlical
éctivity,with double diffusion Ouchterlony using. both non -
solubilized and 1% Triton X 100 solubilized fractions.
Immunological activity was also determined'uéing tounter-
éurrent 1mmuapelectrophore§}s. The band befween the 36.34
and 42.9% sucrose, Band A III, in the isoqyonic gradlent
and the first bang@ from the continuous gradient were always
immunologically active and were.shown toibe the strippeq‘
rough microsomal memb;ane (45). - In some cases the rough
microsomal membranes were further treated with 0.0Ué% .
sodium deoxycholate (DOC) to give a reconstituted membrane,

Fraction I (FI) and cisternal content, Fraction II (F II)

(48, 62). The procédure wss as follows; stripped rough

microsomal membrane at a concentration of about 10 mg / ml
was first centrifuged for one hour at 107,000 X g and 1° ¢.
The pellet was resuspended in 4.5 ml of buffer (2 mM MgCl

500 mM KC1 and 1 mM Tris - HC1 pH 7.8) and brought toa  °

«
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AT 124000 x g 1hr

SUPERNATANT

1m OF MED. A

RESUSPEND IN MED. A
OVERLAY ON ISOPYCNIC 20mi OF MED. A IV
GRADIENT. CENTRIFUGED

2.5m1 OF MED. A V

PELLET2
RESUSPENDED IN
MED. A (2mi)

10000 x g 10mins

| |
SUPERNATANT PELLETI
107000 x g 1hr RESUSPENDED

1 IN MED. A 1(ml}

NATANT PELLET
' DISCARDED RESUSPENDED IN MED. A

OVERLAY ON ISOPYCNIC

GRADIENT. CENTRIFUGED
107000 x g OVERNIGHT.

2.0ml OF MED. Alll

TREATED WITH 0.79mM PUROMYCIN
INCUBATED AND OVERLAY ON GRADIENT.
ceu'rnwussojroooo x g 2hrs

0 _
- CONTINUOUS ISOPYCNIC
GRADIENT  GRADIENT

1ml OF INCUBATED MICROSOMES
' INO.25M STKM

FAND Al BT 1mi 27.5% STKM

2 BAND Al V//// 1.25ml 42.9%
STKM

W‘l. Fractionation of celis. Medium A, AL, AL, A1l A IV and A V consist 0.25,0.88, 1.35, 2.0, 1.83 and

. 2.0M Sucrose respactively, ssch containing SmM MgCi, 2.56mM KC1, SmM B-mercapiosthenol and 100mM Trie - HCI
M 7.5. Peliet 1 containg Mitochondrion, Petiet 2 containe purified Nuciell snd Peliet 3 contains Lysosomal Vesicies
Sand | contains & mixture of plasma membrane and post Goigi Vesicies, Band |i coniaine SER and Band )i contains
RER. 0.25M, 15, 27.5, 38.34, 40.0 and 42.0% STKM sach containe Sucrose ss indicaied plus S0mMM Tris - HCI pH 7.5,
7S0mM KCi and SmM MgCty . Band AMl and A Ji contsin Ribosomes, lend A 1! contains stripped RER.

4
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final concentration pf 0,049% DOC. This was incubated fobr
5 minutes at 37°C then diluted 1 { 4 with cold distilled
water and centrifuged for 16 hours at 107,000 X g and Uo C.

The péllet contained the reconstituted -microsomal membrane

with the cisternal space content located in supernatant. , /’J

This was concentrated against Ficoll (Sigma Type 70) and
both F I and F II dialyzed against 0.15 M NaCl and stored
until used. °
\ ’ C

. . ‘ N -,
VIII,ENZYMATIC CHARACTERIZATION OF EEL%ULAR FRACTIONS

The main objective of the cellular' fractionation

. berformed earlier was to obtain a purer preparation of -

micfosomes (rough endoplasmic reticulum) which was then
further fractionated. In order to determine the ﬁurity-
of the microsomal fractiqp enzyme assays were carried out.
Adenosine triphosphatase, (ATP ase), which 1s a marker
enzyme for plasma membrane (49, 50), glucose 6 - phospha-
tase an enzyme marker for smooth endoplasmic reticglum
(51, 52) and_ NADH éytochrome c - Reduétase located'mainly
in the rough endoplasmic reticulum (51, 53) were assayed.
These assays were carried out on fo Jor sub - cellular

fractions shown in Flowchart 1 as (a) the homogenate

(b) Band I (c¢) Band II and (d) Band III.

.
%

(a)‘éDENOSINE TRIPHOSPHATASE: This assay was done

.according to the method of Ernster et al (7) as modified by

[

R 4
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Post gng Seq (54). The following soiugiggx were prepared
/ ' »
for the assay: « . ]
SOLUTION 1 0.05 M Na2 EGTA (Sigma)
4,00 mM ngIZ
- .
‘ 5.00 mM NaN, "

0.05 M Tris - HC1 pH 7.5

b times (4 X) concg?tpated

»

SOLUTION 2 . .0.10 M NaCl -
6.02 M KCL ‘

4 X concentrated

SOLUTION 3 ' 5.0 mM NaaATP (Sigma)
' 8 X concentrated
" .

SOLUTION 4 1.0 mM OUBAIN, : ~

I X concentrated

v [

Into smail washed tubes were added 0.15 ml of distilled

water. An amodnt, same as the volﬁmé of the enzyme fraction
"to be added, was removed and 0.10 ml .of solution 1 and 0.10

ml of solution 2 werL added followed by thé addition of

(50 ug) the necessary quantity of the fractlon contalning
®the enzyme. The mixtures were gently shaken énq incubated
in éa37fuc water bath for 2 - 3 minutes then 0.05 ml of

solutioﬁ\3‘was added to e;ch tube and again incubation

followed at 37° C for 1 hour. Duplicate tubes were

?'
N ’
r
. .
o ¢ v » .

A




prepared in the séme way except that here solution 4
replaced,solution 2 in the same quantity. After incubation
thé reaction was stopped by the addition of 0.1 ml of. 25%
TCA (trichlorcacetic acid) and the amount of phosphate

released was determined. ~_ -~

/

(b) PHOSPHKTE)DETERMINATION: To determine the amount ~
of phosphate/releaséd in the reaction of a simple colori- ‘ N
metric test‘was carried out. Thils test 1Involves the

formation of a coloured complex of reduced polymolybdd-

phosphoric acid (55). The molybdophésphoric acld 1s a

1 ‘ ‘ large indrganic complex with the empiriﬁal formula m H,0. "

2
E ” Py0g. y Mo 05 (where y = 12 or 24 ingnost cases). This

complex ié formed in an acldic solution qf ammonium molyb- / T

date and phosphate ions. .In the presence of ascorbic acid,
some of the molybga@e ions in the.cbmpiex‘become reduced

{ . and absorb light at wavelengths of 650 -959 nm resulting . T
In a deep Blue colour. Fresh solutions of 0.5%-Ammon;um\

molybdate (Sigma) in 2 N H Spu and 2% Ascorbic Acld in.water

2

were prepared for eaéh assay. . . ) - !
’ [ ! '
For the phosphate determination 0.2 'ml of the ATE- T a
/ ' ase phosphate solution was mixed with 2 ml of thi!?olybdate

$§olution and 2 ml of the ascorbic acld solution. ” The
mixture was incubated for 20 minutes at MS? C then cooled

on ice to stop the reaction. “The tubes were brought to

- )

‘ room temperature and the absorbance read at 820 ‘nm.

‘ » . Y

v
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'I(c) GLUCQSE 6 =~ PHOSPHATASE:,\This assay was/done
according to the method of Swanson (56, 57).. For/ the assay

\the foliﬁwing stock solutlon were prepared: .
\ ‘ 4
SOLUTION 1 260 mg. of gluco e 6 - phosp

salt, hydrate, ¢ _6 P. 7H2

suspended in 2 Tl 94 distilig

A minimum amount of 1 N HC1

to completely dissolve gluco

phosphate. 72 mg. of anhydr

(0.5 mM) added and the precipitated
. \
BaS0, removed by centrifugation in an |

Eppendorf centrifugé. The épp rnatahti

éeéted~for complete ‘precipitation of \
BaSOu with Na"SOu The superna ant <
brought te pH 6.5 with 50% NaOH and made

to ¥ ml with wa%er.

SQLUTION 2 - 116 mg. of maleic acid (Sigma) dissolved
in water and brought to pH 6.5 with NaOH

"and made to 10 ml.

'
A




" water bath for 2 - 3 minutes after which 50 ug of the

fractions contalning the enzyme were added and further

incubated at 37° C. for 15 minutesEZ;The reaction was

stoppéd by fhe addition of 0.1 ml'ef 25% TCA and 0.2 ml of
» .

this mixturg was used for phosphate analysis as before. .

(d) NADH~CYTOCHROME C REDUCTASE: , This assay was,

- .performed according to ¥he method o% Hodges and Leonard

"(58), except the final volume in the cuvette was 1.5 ml. ’ .

For the.asséy the foXlowilng solutions were prebared: o0 ‘ N

SOLUTION 1 50 mM sodium phosphate buffer pH 7.5. 5

SOLUTION 2 _ 50 mM potassium-cyanide (KCN) -in

cé * distilled water. .

. . }

oo SOLUTION 3  , 0.45 mM cytochrome C (Sigma type VI)
-1in 50 mM°sodium phosphate pH 7.5° } .

Y ' (solution 1). ‘ ,

° SOLUTION 4 3.0 mM'NADH (Sigma B - NADH) in

»
. solution 1. . ' ‘ /f

\ L. .
.
¢ v hd
‘

-

. This assay was carried out at room temperqture by '

| measuring the reduction of cytochrome C in a Beckman - DB
sp%btrophotemeéer to which a fecorder was .attached,

. Whenever a recorder was not available,_the change 1n
absorbance was recorded¥§t 10 seconds 1ntervals. The o, -

" reduction of cytochrome -C was meagured<at 550 nm.




4

Into small cleaned tubes 1.3 ml of buffer (solution 1)

was é&dgd_and frpétit waé rgﬁovéd an amount equivalent to v
ﬁ%e’vqlume of the fféctidn contalning Epe‘enzymgg to be

.added. To eacﬁ‘?ube was«sﬁbsequentiy added 0.05 ml of solu- !
ﬁiqn'2, Q:lO ml of solution 3 and then the enzyme friaction

(50 ug of protein). The solutions‘in each éube gently mixed

and tradsferredlto a 1.5 ml,quartz §p§ette and the rgaction

‘ N . .

lstarteb by the addition of 0.05 ml of the NADH solution.

A blank was prepared in a simi;gg way ~except no NADH was ‘“3

" added to the cuvette, instead water was used. The rate of

°(100%) ammoﬁium sulfate (59). . The required amount of

cytochrome C reduction was determinéd from the initial
linear rates-and the amount of cytochromeﬁc utilized was

calculated u§1ng an extinction coefficient for cytoghrome

‘¢ 6r18.5 mM L em™1 550 nm. . | .

N

IX. PREPARATIOﬁ‘QF CHROMATOGRAPHY COLUMNS
. ‘ VA

/ . . '
PURIF}CA'DION" OF,/I’gG' FROM MELANOMA '

r

(a) ISOLATIQN" AND

: PATIENT SERUM:, S : S

Absorbed positive melanoma patient serum were brought :

\

to 40% ammonium sulfate by the addition of cold saturated S B

ammonium sulfa@e was calculated accord;né’to éhe formula.




-

ml. of sag;rated (NHu)2 SOH to be added to V

P
L}

1 B

<
[

initial volume of solution at S,

[72]
R}

saturation desired.\

2

b

v 7 ’ .
The ;:;;;\bpntaining the ammonium sulfate was gently

mixed in a vortex mixer anJNallowed tq'standﬁ{;r 30 minutes

R

at 49 C. The solution was then spun in an Eppendorf 3200

4 clinical centrifuge for 10 minutes at maximum speed. The

supernaﬁant_was discarded and the pellet resuspended in -

" 0.01 M potassium phosphate buffer pH 7.5. This was then
) .
dialyzed for 16 hours against the same buffer. This preci-
pitaﬁed proteins contained mainly 1mﬁﬁhoglobulins'and further

purification to glve predominantly IgG was required.

1 -
Ay
- ]

. -~

This was achiéved through anion -exchange chromato-

Y . lgrpahy ﬁsing DEAE (diethylaminoethyl) ceiluloée (Sigma,
medium mesh 0.9 meq / g); This anion exchanger is a

| chemically modified cellﬁlose, of which about 101 of the

J . _ glucose moiety afe alkylated with DEAE ﬁroupsvwhich when

v protonated carry a positive chargé and have a pKa of 8.

‘For this process 4 gm. of DEAE cellulose was added to
a 1 1litre beaker filled with 0.2 M NaOH. ‘The suspenslon was

-

allowed to settle to the bottom of the beaker. The yellowish

i . { stirred with a glass rod and the heaviest particles were
|
1

v
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~bpaque fines were decanted and thé_cellulose waéhed again,
once with distilied water and twice with 0.2 M HCl. |

This was foilowed'b}frepéated waéhlngs (usually 5 times) .
with water until the pH increésed to gbout 5. The pH was
then adjusted to 7.0 with K2HPOLl using a pH meter and the
cellulose waéhed two times again with 0.01 M potassium
phosphate pH-7.5. All the above washings were carried out
at room temperature. After the washi(givwere coméleted
thé cellﬁlose was either used immediate

or stored at 4°¢c \_

in the same buffer.

. When ready for use, the buffer was poured off until ’

the .wolume of fhé‘buffer was\same as the DEAE cellulose.

This waé stirreéﬂand packed.into 1.5 cm X 30 cm columns’ ———
" (Pharmacia Cheﬁicals) tola height of 20 cm ana washed

thoroughly wzth 0.01 M potassium phosphate buffer pH 7.5

until there was no change in the pH of the effluent.‘ !

'40% ammonium sulfate préclpitated proteins (9 - 12 mg)

were carefully loaded unto the column and allowed to enter

_ the column at a flow ra?é of ld drops per minute. The top
of the column was washed twice with a similar volume as that

of ‘the IgG solution added. The column was then eluted with :

- ' a continuous salt gradient made from.0.005 M NaCl and 0.57M

NaCl in the same phosphate buffer (0.01 M potassium phosphate i

N ’

pH 7.5). 3 ml fractions were collected with an LKB 17000

s -

Mintrac automatic (Fisher Scientific) fraction collector.{

»
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Each fraction was subsequently cpecéed for protein at 280 nm
Yabs&fption by tyrosine and trybtophan residues) gnd the -
1hmunologically active fraction aéainst horse anti - human

IgG (Behringwerké4ﬂ£ Germany) was determined by dogble

diffusion Ouchterlony and microprecipitin. These fractions

were pooled and concentrated by ultrafil®ration iq an Amicon -
chamber fitted with an XM 50 mémbrane to a final volume of

1 -2 mlz

'

/

-

X.  COUPLING.OF IgG TO SEPHAROSE 4 B

Purified IgG was covalently coﬁpled to cyanogen _
'bfomide activated’Sephaposé 4 B for the purpose of affinity
chromatography (60). 10 - 15 ml 8f packed sepharose 4 B

(Pharmacia Fine Chemicals) was washed three times with an

+equal volume of cold distilled*water and recovered by

centrifugation for 5 minuyes each time at 7,000Lrpm. 10 ml

‘of this pécked sepharose 4 B wa{\guspended in an equal volume

of cold distilled water by means of a small magnetic

éfifrer; This was then transferred to a well ventillated

hood contalning a pH meter to which a thermometer was fitted.
l g@) of finely divided cyanogen bromide, CNBr (Eastman
Organic) were quickly ibded t? the sepharose 4 B su%pension,
which was kept at a temperature of about 209 ¢ by tﬂé addi-

tion of small piéces of ice and the pH immedilately brought

./- | .
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to and maintained ,at ll.O'by.the dropwise addition of
10% NaOH. Initlally there was a rapid change in pH but
agter 8 - 10 minutes the pH changed slowly indicating a
gradual cessation of proton reléaée. At this'point a
‘ large amount ‘of 15% was quickly added to the suspension
and ;mmediately traﬂsfepred to a Buchner fdnnel and wached
under suctibn with 10 - 15 volumes of ¢old 0.2 M citrate
buffer pH 6.5 (61). Care was takep'so that no unreacted
cyanogen bromide crystals remained on the beads. Immediately
one half of the activated beads %as mixed with 9 - 12 mg
of partially purifigd’IgGuin 5 ml of coupling buffer (0.2
M citrate pH 6.5) and stirred with a magnetic stilrrer. The
entire procedure of waéhing, éddition of activated beads to
"IgG solution and stirring took less than 90 seconds. The ’
| slurry was kept stirring gently for 12 - 14 hours at 4° ¢
after which time the IgG was covalently coupled to the
sebha;GSe 4 B. To determine the quantity of IgG coupled
~\\\\\Eg\the beads the slurry was filtered again on a Buchner

funﬁET\and\washed with two or three volumes of cold coupling

-

buffer. The béé&S‘were then resuépended in PBS pH 7.5 and

ready for use. The final washings were pooled and concen-

trated in an Amicon chamber fifted with XM 50 membrane. The

protein concentration was then determined by the Lowry

method. -This thus gave an indication of the quantity of ..

) ligand that Was not bound to the sepharose 4 B beads:

‘“ . * ‘ v
N «
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XI. AFFINITY CHROMATOGRAPY ON ANTIGENIC FRACTIONS

ly(a) SOLUBILIZATION OF ANTIGENI& MATERIAL:

f}r/, Stripped microsomal membrane (Band A III) prepared
earlier was used as the sbdrce of antigen. This'éand was
first dialyzed against TKM (50 mM Tris - HC1l, 50 mM/KCl
and 5 mM MgClZ) éH-?.S and adjusted to a‘pfotein-concentra-
tion of 3 - 5 mg / ml. Detergerits (DOC, Triton X 100
or SDS (Sodium Dodecyl Sulfate) were added to a final

\«___concentration of 0.5 or 1% for DOC, 1% for Triton X 100
(63) and 1% SDS and the membranes incubated for 30 minutes

at room temperature. After incubation insoluble particles

e W S R TN

" were removed by centrifugation for 1 hour at 100,000 X g
and 4° €. The solubilized membrane material was dialyzed

- for 24 hour‘; against 3 or 4 changes of PBS pH 7.5.‘ SDS
solupilized membrane was firsf‘diélyzed for 12 hours
against 0.2 M aCl containing Dowex 50 H+ (1lgm Dowex /

litre of solution) then 12 hours agalnst PBS pH 7.5..

Microsomal membrane suspensions were also sonicated in
an ice bath using a Branson sonicator (Heat Systems Inc.?

equipped with a microtip. Pulses of 10 seconds were

given with an intensity reading of 35% followed by 20
seconds Interval for cooling. The total time for sonication

o, v
wag 30 seconds. Soluble and sedimentable fractions were

obtained by centrifugation as before. In most cases
‘ »\M;:T—N P
sonicatlion was followed by DOC or T;}an X 100 tréatment as

[y




- _above then centrifugation to remove insoluble material.

<Solubi;1zation of -sonicated membranes yiélded in all cases
: ‘ .only a sﬁall pellét compared to that of solublilized unsoni-

cated membranes.

i ‘ o, 1 M KC1 extraction of sonicated membranes were also
L ' carried ouﬁ. The purpbdse for carrying out all these diffe-

rent method of solubilization was to decide on an efficient

solubilizing agent which did nét render Qhe antigeh ;
E inactive and did‘fot cause unfpecific Immunopreclipitation \\ )
} . ‘ with antiserum. Microsomal membranes suspended in 1 M

‘ Kgl at concentration of 3 - 5'mg / ml were sonicated as

| 1 before and lncubated at room temperature for 30 minutes.

The sonicate was dialyzed against 1 M KC1 fo} 16 hours

at 4° C after which time the insoluble material was
separated b& centrifugation for 1 hour at Ib0,000 X g and
34° c. Immunological tests were then carried out on the
membrane fraction solubilized by the different methods
described. Sonication followed by 1% Triton X iOO solubili-
zation was found to give the best results (63). This was.

the method of solubillization utilized to soiubilize all

\\\ . microsomal membrane in order to prepare the antigens for

affiﬁity chromatography. ‘ \\*‘
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XII. ISOLATION OF ANTIGEN(S) FROM SOLUBILIZED FRACTION

'The antligens were 1isolated on affiﬁity columns of
Sepharose 4 E - IgG. For the preparation of affinity
columns, usually 5 ml. of packed sepharose.h B to which
IgG had been doupled was used.Sepharose 4 B - IgG was
packed iﬁ columns (made from sterile Plastipak'syringes
frop wpich the suction cap and hold$<‘was remoyed) anq

washed with 2 - 3 column volume of PBS pH 7.5. This

entlire procedure was carried out in a cold room at MO C.\\\\\\
as

After the washing was completed, protein concentration w
determined on each of these eluted fraction (1.5 ml /

fraction) and the solubilized antigen (7 - 9 mg) applied

onto the column. The flow was then occluded for 1 hour,

after which the columq was washed with 10 column volumes
(50 ml1) of PBS pH 7.5 and~3 ml fraction collected (1 ml /
iO minutes). The protein'concehtratign of each fraction
was agailn checked to make sure that all the non - .
specifically bound proteins were eluted from the column.
At tbis point the flow was stopped and a chatropic agent,
3 M potassium thiocyna@% KSCN, was applied fo the coiumn
(64), The flow rate was adjusted to gi@e five drops
every 2 minutes and 20 drop fractions were collected
manually. The protein concentration of each fraction was
deéefmined at 280 nm. It was observed that ;ﬁ each case
the elutedlantigen movea with the ,eluant front and was

located '1n the first few fractions containing KSCN.

46
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The eluted pr%tein’has dialyzed against PBS pH 7.5 and

concentrated under vaccum. Because of difficulty en- A
countered 16 tryigg ?o:concentrate émall quantities of ‘
low molecular welght antigen present in Iow concentratio;‘

it was decided that concentrating wlth vaccum should be \

adequate.

For this process solutions containing antigens were

placed in cohical plastic tubes with fl;p-top caps

(Brinkmahn Labog@tqry) and frozen at - 20° C. Holes were ?a )

punched on tHe caﬁé of these tubes with a néedle and placedI
in a dessicator containing drierite and / or anpydréhs
calcium chloride. A slight vaccum was applied and the
dessicator wasqstored at 4° ¢ uhtillthe desired volume was

reached 1n the tubes. Thevtubes were then remdved and

<

stored frozen until further use. ~

v

-

kIII.ISOLATION OF ANTIGENS FROM ANTIGEN - ANTIBODY COMPLEXES o ,

Negative serum (2 ml) determined by cytoplasmic

immunofluorescence was brought to 50% ammonium sulfate

1

by the additilon of ‘cold saturated ammonium sulfate and ¢

‘treated as in the case of positiye serum. After dialysis

of the precipitated protein against physiologiéal saline , .
(0.15 M NaCl), the solution was diluted 1 : U4 with 04,2 M
Glycine - HC1 pH 2.2 and applied onto a Sephadex G 200

column which had been pre-equilibra%ed. For equilibration,

5 gm. of medium Sephadex G 200 (Pharmacia Fine Chemicals)

.
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8 - i ’1 . -
; : were suspended in 250 ml of 0.1 M KC1 and allowed to swell

8 overnlght at 4° ¢. The potassium’chloride solution was

;hen decanted and ?resh.o.l M KCl - solution added. Equili;
\ bration was cpntfhued for another 6 - 8 hours after which
+ time the KC1l solution poured off and the swollen beads
;‘ ' gently.resuspended in 0.2 M Glyeine - HC1 pH 2.2 and Kkept
at 4° ¢ 1n this solution overnight after which it was ready

. A
for use. - ;

)

- ) ' The column (1.5 cm X 30 cem) packed to a height of about
" "25 cm was then eluted wifh 0.3 M Glycine - HCl pH 2.2
and 2 ml fractions colideed at a flow rate of 1 ml eve;y
10 minutes ( 1 ml / 10 minutes). Elution was carried out
for 20 hours and each fraction dialyzed against PBS pH

7.5. Protein concentration was determined on each fraction.

The immunological activity of each fraction was also

checked aéainst positive autologous serum and antl-human
\ IgG. The electrophoretic pattern of the immunologically

= active fractlion was also observed. -

1 4

XIV.' IMMUNOLOGICAL CHARACTERIZATION OF ANTIGENS

(a) MICROPRECIPITIN: Antigens to be tested by this

method were suspended in 0.15 M NaCl. The serum used was

* first centrifuged for 10 minutes in a clinical centrifuge

!

(Brinkmann, Eppendorf 3200). The clérified serum-was

Q@

carefully removed from the tube without disturbing the

Y
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_the top 1lipid layer. 10 ul of~this serum was placed in ‘

a capillary tube by means of a 10 ul syringe (Eppendorf)
equipped with appropriate.microtip a;d to it 10 ul of anti-
gen was added. The solutions were mixed by gentlj ti;ﬁihg
the capillary tubes bacg and foréh at 900. These were then
left at room temperature for 1 hour or longer. A control,
was prepared using 0.15 M NaCl iniﬁead of the antigen.
Immunologically adtiye antigens gave.rise to the formation .
of fluocculeqt precipitates whereas fractions that were

inactlve remained clea%.

(b) OUCHTERLONY (DOUBLE - DIFFUSION PRECIPITATION):
In this method, antigen and antibody placed in wells

cut in agar gel, diffused _towqrds each other and precipi-

- tate to form an opaque line in the region where they meet

in optimal proportions. 1% agar gels in 0.15 M NaCl

were prepared on microscope slides (65) fitted onto standard

" gel making apparatus (Gelman Instrﬁments Co.).g The gels

were allowed‘%o,set for 30 minutes after which, wells were
punched with a commercially available (Gelman) gel cutter.
Serum, clarified as before, and antligens were inserted in

‘the appropriate w€lls and kept in a moisq chamber for 2U

. hours or longer if necessary, at.room temperature for the

diffusion and precipitation process to take place. The
precipitation lines usually appeared within 2l hours ahd
clearly visible qgainst a suitable background under

favourable lighting conditions. The agar plates were kept

, . ,
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fof‘an additional 24 hours.after the appearance of the
precipitation lines to facilitate optimal¥ﬁevelopmént of '
precipitation lines. When the diffusion and precipitation
. ‘égocess were considered to be completed, the gels Qere‘
reﬁoved from‘%he iOiSt chamber dried, stained, labelled

énd stored. '

N

(1Y DRYING: To dry the gel each plate was covered
'with-a 3 X 10 cm sheet of smpoth water -: wetted aﬁd
blotted filter paper and placed in a 3%0 C incubator for
12 - 14 hours (66). When thorqugﬁly driéa the filter

bpépér detached itself from the glass and wgs easily 1lifted

from the dried agar.

L)

) A

~

(ii)STAINING: The plates were washed under a/ggntlé

50

stream of running water to remove any residual filter péper

fibres. The agar plates were then transferred to a bath

containing the staining solut;on consisting of 0.2% Ponceau X

S or 0.5% Amido black in 3% trichloroacétie acid (67) for
5 - 10 minutes at thch time the preciplitation lines ‘
-1ntensified and were cle;;ly vi;ible. The plates weré
removed and placéd in a solutiqn of 5% aqueous aqetic

acid and 5% glycefol to wash off tﬁe excess stain and eleaf
the background. The Washiﬁg solution was changed\a few
times until the:background became clear and th; bath

colourless. The plates were drled at room tempefature

f/’ labelled and stored.
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(c) COUNTERCURRENT IMMUNOELECTROPHORESIS .. (CROSS —,QVER

ELECTROPHORESIS):

’

This technique, which combines electrophoresis with

immunoprecipitation, is a very ingenlous and eleg%nt metho

d

f%r demonstrating the preécipitation reaction. .It 1s based
on the fact that due to endosmotic flow antibodies, being
gamma globullns, mave towards the cathode in an electrical

/

« fleld, Wheveas antigenic substances have a different electro-

phoretic mobility and migrate towards” the anode. By placing

the antibody containingﬁspecimen on the anodlc side and the

antigen on the cathodlc side, of the appropriate gela both

reactants can be made to migrate towards each other forming

a-precipitatfon line between the sites of appiication.
This technique maihta;hs the specificlity characteristic
of the Ohchterlonj el diffusion.method, yet detects in 1

‘\ -
to 2 hours one - .,tehth the amount of ,antigen required for

gel diffusion (68, 69). _ ‘ '

PREPARATION OF .AGRROSE CELS: "To prepare gel, 0.5 gm.

of Agarose (Sigma Type II Medium EEO) was dissolved in

- 50 ml of Baribitone buffef“(prepared with 5 gm of Sodium
A ;

diethylbarbiturate NaCgH, ,N,0 5 (Fisher Scientific), 3.33 gn

of'sodium acetate Na CH3 C00~, 3H,0, 1 gm NaN3 in 1 litre
of distilled water; pH adjusted with HC1) pH 8.2, ionic
strength 0.05, by bringing to a boil on a hot plate (70).
éS'ml aiiquots\were-pipetted into“precleaned'plates parl
cha;edrfrom hyland (Travenbol Laboratories Inci) making

Id

g
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.und#&sturbed for a minimum of 1 hour to set (71). //(-

Ta’ cold room at 4° C_against 0.15 M NaCl prior to use,and

b -

sure that the gel was evenly 1ayered with the tip'of the

pipette The gels were covered and allowed to remath

LY

/ -
All antigenic fraction: ﬂo be. tested were dialyzed in

kept in small tubes for at 1east 30 minutes at room,

temperaturg to equilibrate Antigen at a concentration

greater than 0.5 mg / ml were d11luthe d to 1:4%0r1.: 8, - =
Antigen less than 0.5 mg / ml were diluted 1 : 1 with,. ’ .

Barbitone buffer. The- serum or IgG fractions used were

“diluted 1 : 16 with 0.2 M Glycine — HCL pH 2.2 - For.very :

low antigen concentration (less than 0.5 mg / ml or 10

ug / 20 ul), the ‘antibody was diluted 1 : 32 with the -

same buffer and also kept at room temperature.. Controlsl

such as‘anti;human IgG and normal saline were trieated

14

similarly.b . ; : L g

. After the gel had set square wells were %ut on the L.

agaroée gel. Wells were cut in pairs with a.distance of
o

0. 5 ‘em between opposing vertical edges of’ each pair of
wells and 1 cm between opposing horlzontal edges of adjacent

pairs. A maximum of 21 palrs of wells can bpe cut on a '

£

gel of this size (8 X 13 X 0.24 em). The cut gel was

-

removed from éach well by suction. 20 ul 'samples were then

o

applied: tor each well. This quantity was found'to give Dbest

‘e

results as it facilitated maximum,eIectrica}.conduction

N f
) .
. ' ) 4
»
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through the well.
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chamber.

o

Veronal pH 8.2).
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chamber and built in power’ supply.

. e(a) PREPARATIQN OF POLYACRYLAMIDE GELS:

The followiné“solution were used to prepa

‘ﬂfter'application of the samples the plate was inverted
so that - the wells of each pair cggpaining the acidified

serum or IgG will be near the anode when mounted on the

Y

Immunoelectrophoresis was cafried out using an .

Hyland Immunoelectrophoreiis apparatﬁs (Hyland‘Dirision;

Travenol Laboratory Inc..) equlpped with electrophoretic

The electrode buffer

was same as that used to prepare the gell(Barbitone /

2

A running time of 1 hour at a current

e

of 30 mAmps was sufficiené?for precipitation line to form.
The precipitation 11nes were mos¢ clearly seen under a’ UV
light souP‘e with a black background. The gel was ,easily
- removed from the plate with a thin. Spatula and transferred
.onto a glass.plate where ‘1t was dried and stained by ‘the

same techn}que previously de¢’scribed’ for Ouchterlony plates.

o

"XV. BIOCHEMICAL CHARACTERIZATION OF FRACTIONS AND ANTIGENS

5.6% gels ©

werg prepared according to the method of Fairb s &y al

¢

Conﬁedtrated Acrylamide solytion.

hO gm Acrylamide CH20HCONH2 and

gm Methylene biscAcrylamide dissol 2

in water to 100 ml. ‘=

‘

he gels.
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SOLUTION 2 20% SDS (Sodium Dodecylsulfate).

20 gm SDS in water to 100 ml (w / v).

o SOLUTION 3 ' 1.5% Ammonium Persulfate (NH,),S,0g

ettt R

« (w / v). 15 mg Ammonium Persulfate 4
. & ;
in 1 ml water. i
< SOLUTION 4 0.5% NiN,N'N' Tetramethyle%hylene-"

diamire (TFMED) (v /v). 5 ul

R RN s omnnn v o A0

; ‘ a ‘ TEMED in 1 ml water.

SOLUTION 5 Overlaying solution. 0.025 ml of 20%
w s J ’

P C . SDS,.0.5 ml of 1.5% Ammonium Persul- .

AW AR
a

- ' fate and 0.5 ml of 0.5% TEMED.

Bring to 5 ml with water.

'~ .7 SOLUTION 6 Buffer 10 X concentrated pH 7.4

&

/ ' : "80 ml of 1.0 M Tris - hydroxymethy- = = -

' laminomethane (Tris), 20 ml of 2.0 M

o . ) ,- . . \- N
X . ‘ . CHyC007Na', 20 ml of 0.2 M Ethyle- A

% ) N » N
‘ . 7 - ‘ Sodium Acetate (anhydrous)
'
‘ ~diqmine'Tet§?acetic Acid (NazEDTA)

»

. ‘ . s ‘
} ' s ] and adjust to pH 7.4 with Acetic Acid.

L ‘ . , Then bring to 200 ml with water. -

To prepare 10 mlgbf‘éel‘§olution, énough to make 3
‘ S gels (3 ml per glass tube 6 mm diameter and 13 cm‘loné), the

| following quantities of the above solgtidn were mixed.

v . ‘, . .




SOLUTION 1 1.4
; SOLUTION 2 0.5 ml,
SOLUTION 3 1.0 ml
SOLUTION 4 0.5 ml , D o
SOLUTION 6 1.0 ml |
WATER 5.6 m s
TOTAL ©10.0 ml A

9

Solution 1, 2, 6 and water were mixed in the above
quang&&ies and deaerated for 15 -~ 30 minutes.,  Solutions ,
5 3 and 4 wene then added to the deaerated solutions, mixed

"and added to cleaned gEl tubes. Each tube was then over-

laid with solutlion 5 and allowed to polymerize at roém

temperature. After polymerization was\completed (about

¢

45 minutes) the overlaying solution was femoved, the top -
- A

bf the gel rinsed with 1 : 10 diluted solution 6, overlaid

‘with same Buffer solution and left to set overnight. e

(b) PREPARATION OF SAMPLES~F&f GEL ELECTROPHORESIS:*

The following st'ock solutions were prepqred for use.

~

SOLUTION 1 50% sucrose

SOLUTION 2 10 mM EDTA, 100 mM\Tris - HC1 pH 8
SOLUTION 3 400 mM Dithiothreitol (DTT) - .

.0 . -
* All the above solutions were prepared EO‘X concentrated.
. . . e ’

%
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‘Each sample con%#aining about 100 ug of protein was
\

)
first dlalyzed for 12 - 14 hours in a cold room.at 4° ¢

k]
/ »

égainst a buffer made from 1 mM DTT, l’mM EDTA and 10 mM
Tris - HC1l pH 8. To each sample wds then added the follow-
‘ ing)to\the stated final concentration: -1% SDS, 5% Sucrose,
. ’lb mM EDTA, and 40 mM DTT using the stock solutions pre-
pared. The samples were 1ncupat?d for 25 minutes at 370 C.
"5 - 10 ul éf Tracking Dye (Bromophenol Blue, Sigma) were
added to each tube mixed and ready for use. Control . ik

samples viz. Ribonuclease A,'Chymotrypsinogen A, Ovalbumin,

Aldolase and Bovine Serum Albumin were treated similarly. C

s .
JXVI. ELECTROPHORESIS AND STAINING OF GELS: Protein
‘gamples were applied on previously prepared 5.6% gels
fitted onto a locally made gel chamber ;ttached to an Iéco
bower supply. The electrophoresis bpffer Yas prepared by
mixing 100 ml of solution 6 (buffer 10 X concentrated pi
“7.4), 50 ml of solution 2 (20% SDS) and brought to a
folume of 1 1litre with 850 ml of water. A current of 8

o ) ) .
mAmps / tube was applied agg Qhe length of time of each :

run was between 4 - 5 hours. ‘When the run wasbbompléfed —_—

the gels were measured, removed from the gel tube with

. the aid of a syringe‘and needle, stained and destained.

‘For staining and 1¢staining gels the following . Co

solutions were prepared.

. . o )
- - ) 5 '
. .
N .
” i
s "




2
SOLUTION l~‘ Fixing Solution: 125 ml of Iso-
| propyl Alcohol‘(Reaggnt,Gpadé)'25%, S
YA ' 50 ml of Acetic Acid (Glacial) 10%,
. " 250 mg Coomassie Brilliant Blue R
(Sigma) "0.05%, brought to 500 ml .

wiﬁh watér and filtered to ‘remove un-

' dissolved dye.

SOLUTION 2  Staining solution: (a) 50 ml of
f} , \ropyl Aico?ol 10i? 50 ml of
‘Acetic Acid 10%, 251mg Coomassie
Brilliant Blue R 0.005%, brought
o . ’ © to 500 ml with water and filtered

to reémove undissolved dye.

SOLUTION 3  Staining solution: (b) 50 ml of

% )

Acetic Acld 10%, 12.5 mé Coomassie

N ; ' Brilliant Blue R 0.0025%, brought to
/ 500 ml with water and filtered to
’ —~¥ remove undissolved dye. -
. SOLUTION 4  Destalning solution: 100 ml of -

- Acetic Acid in 1 litre of water.

Gels were stained for 12 - 15 hours in solution 1
\then 6 - 9 hours in solution 2. Staining in solution 3 was
\\ done for the purpoée of intensifying éhe protein bands.

* The gels, were kept for another 12 - 15 hours in this

i
>

/. | \
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solution before destaining with solution 4 until the

backéround was clear. At this stage the protein bands and
7

gel lengths were measured.

i
~

TXVII.SLICING OF GELS; Gels to be sliced were always
prepared.and elgctrophoresed in duplicate. One gel was
‘stained and the other frozen for slicing. The gel was
mounted unto an automatic Joybe Loebl gel slicer, held

i firmly with a solution of 10% glycerol which is frozeh
on phe gel by finély divided dry 1cF‘and cﬁt into 1 mm
thick s}ices. Slices were transferred to §mall tubes to
(Epicﬁ 0.5 ml Quanﬁity of 0.2 M NaCl wereuaéded. The ge
was ground up with a small>1oose fitting homogenizer an
incubated ét 00 C for 6 hours. The suspensions,yere cen-
trifuged for 10 minutes at 3,000 rpm .and 4° C. TThe super-
nat?nts were removed and*diai&zed at room temperatdre for
’l§'hours against 0.2 M NaCl solution containing Dowex
50 gt (1 gm ﬁ;;exe/ litre solution) (Dowex 50 W -
Hydrogen, Strongly Acid bation, Sigma). These  fractions
were then tested for immunologicgl activity using the _

{

v . . .
methods described pretviously. . -

)
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XVIII,CHEMICAL CHARACTERIZATION OF FRACTIONS AND ANTIGENS

(a) PROTEIN DETERMINATION: For this procedure the

following solutions were freshly prepared each time. (47).

. S R

SOLUTION 1 2% Na2003 in 0.1 N NaOH

c SOLUTION 2  0.5% CuS0,.5 H,0 in 1% Sodium
Tartrate ( '
\ o SOLUTION 3 50 ml solution 1 : 1 ml solution 2 |, ) r
- SOLUTION 4 1 volume Folin - Clocolteau Reagent: "\

2.5 volumes water (Fisher Scientific)n

The assay mixture cbnsisted a total of 3.9 ml. This
was made up using the prepared solutions, water and
protein;in the followlng quantity. To each assay tgbe was . }
added 0.5 ml of water from which was reggved the exact

| . quaﬁtity as the volume of proteih solution to be added.
The protein solution then added{hpd to each tube 3 ml of
‘ ‘ solution 3 was added, ed gent y‘gnd allowed to stand 10
- ' minutes at room tempefzfi;;T~_E;in 0.3 ml of solution 4 |

was rapldly added, stirred immediately with a vortex and

kept for 30 minuytes at room temperature in the dark to
facilitate the formation of the biuret complex and the

reduction of the phosphomolybdate and phosphotungstaye,

which are in the solution U added, by the tyrosine; trypto-
t

phan and cysteine residues in the protein molecuie.

Standards were prepared each time using a stock solution

S A
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of 1 mg / ml Bovine Serum Albumin (BSA) iH“EEE“Fange —

0 - 100 ug protein. The absorbance was then read at
600 nm in the spectrophotometer. From the standard curve
plotted the protein concentrations of the unkndyn solu-

! tions were extrapolated.

i ) . .
(b) RNA (RIBONUCLEIC,6ACID) DETERMINATION; For this

assay a solution containing 0.2 gm of Orcipol in 20 ml

of concentrated HC1 coptainingio.l gm Fle3 was prepared

eagch time (U6)y 2 mlJof water was added to each tube and

from this was removed the exact®uantity as the volume of

RNA solutidn to be added (RNA solutions were 'thoroughly

dialyzed'against 0.15 M NaCl). To this was added 2.0 ml

of Orcinol solution, shaken gently and placed in a 100O C

water bath for 20 minutes to facllitate' the formation of b -

3+ and

the as ygt unknown coloured complex of Orcinol, Fe
ribose. Standards were prepared each time using a stock
solution of 1 mg / ml ribonucleic aéid-in the range 0 - 100
ﬁg RNA. The absorbance was read at 660 nm. in the spectra-
photometer. From the standard curve plotted the RNA

{ .concentration of the unknown solution were extrapolated.

o

{
(¢) PHOSPHOLIPID DETERMINATION: Total 1ipid extrac-

tion was carried out according to the method of Folch-

et all(7h). For this process 0;5 ml of each sample sus-

0

pended in 0.15 M NaCl was transferred to a separatory

4

funnel containing 15 ml of 2 : 1 chloroform - methanol (v/v)\\T

-\
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and shaken vigorously. In some éaseé the éample was

~ . = -

ﬁomogenizedﬂwithMaflgoSﬁ;:ﬁfgtting;homogeniger“b%TEFéﬂ
transferring to the separatory funnel. Aftér extraction,

the chloroform ~ methanol mi;ture was flltered through pre-
washed glass wool in a 50 ml round bottom flask and the 4
chloroform - methanel removed under vaccum. The;dry

lipid extract was then successively washed once Qith a

mixture of 10 ml of 2 : 1 chloroform - methanol and

2 ml of 0.15 M NaCl then twice with%a mixture 5 ml of - ~
2 : 1 chloroform - methanol and 1 ml of 0.15 M NaCl. Each
washing was transferred to a separatory funnel and again
vigorously shaken. The mixture then allowed to separate
into two distinect phases after which'the top phase was CoL
removed by suctlon. The lower phase was transferred to ‘

a round bottorMflask and the solution Eemoved under vacéum.
To the dry 1lipid extract a small quaqtity“of absolute
alcphol was added to remove traces!of water and thﬁs was
subsequently removed by vaccum. The dry 1lipid was theﬁ“—
redissolved in a minimum amount of chlqroform - methanol

(uéuali} 0.5 ml) and all or portion of 1t was used for

phosphorus analysils.

For Band III and Band A III 0.05 ml of the 1lipid
extract was used for hydrolysis whereas for all other .
fractions 0.50 ml was used. Each sample was transferred

to a 13 X 100 mm Pyrex test ‘tube and taken to dryness under

” . N L]
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a N,-stream (75). Then 0.3 ml of 1 N HC1O, was added - '
and the tubes.heated in a.boiling water bath for 15 minutes
to hydrol&ze the phosphaté esters of the phospholipids.
The‘samples were then analyzed for lnorganic phosphate

as done previously except only 011 ml of phosphorous -
sample was used. For célculation of phospholipid contenf

it was assumed that 25 mg of phospholipid contain 1 mg
phospholipid phosphorus (76). '

N

XIX. MORPHOLOGICAL CHARACTERIZATiON OF FRACTIONS -

(a) ELECTRON MICROSCOPY: All electron microscopy
were done at the Mc Gill University Cancer Unit, microscopy
department. Microsome¢ samples suspendgd in 0s25 M sucrose
were fixed by the additibn of 1 volume of 45\g1u§aral-
dehyde in 0.2 M sodium cacodylate pH 7.2 dn& kept at 0° ¢ R
for 60 minutes. The plcrosomes were then centrifuged at‘
100,000 X g for 30 minutes and the fesulting~§ellet post-
fixed for 2 hours in the cold with 2%°0s0, in 0.1 M sodium
cacodylate pH 7.2. Further fiiing, staining, dehydrétiﬂg, ‘

embedding, sectioning and photographing were done -by the

departmental electron microscoplst.

)

*




RESULTS

TABLE 1

&7 CLI%ICAL HISTORY OF PATIENTS:\ In this project 10

malignanﬁ)melanoma patients tissue were studied.

. :
NAME OF PATIENT - DATE OF SURGERY . ORGAN OR TISSUE USED.

e

EEEA‘ | Decémber 6,1976 Right and left 1ymph
‘ ' nodes
N MOR ‘ \becenmgg 13,1976 Neck 1lymph node
. OLI 1 S Augusf 1“,1935 Axilla
| PER . o December 3,1974 Left arm
» | ROS -~ May 5,1975 Right and left axil-
. B ! ) j lary lymph node .
SHU August = 18,1975 Lymph node 5
TRE ) - February 20,1976 Right and left axilla
VEN : January 15,1975 Lung i
ZAL ‘ " October 28,1976 Right lymdh node
ELL | Julxr‘v‘ 15,1977  Lymph node
cte? <

A tissue culture melanoma cell line was also

used as a control. -

IgR Sub 55 September 9,1976 Tissue'cu}ture
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TABLE 2

-~

-»

®

DETERMINATION OF 'MEFANOMA SPECIFIC POSIT;‘VE ANTIBODY

BY CYTOPLASMIC IMMUNOFLUORESCENE: (+) indicates high titre,

+

specific antibody.

(Z) indicates low titre and (-) indicates no melanoma

PATIENT NAME ‘ B DATES OF SERUM USED IMMUNOFLUORESCENE
ﬂ PATTERI"I '
FEI 6 - 12 - 76 + < \
I o 3- 2277 . + S B
19 - 1 - 77 , z \
26 - 1 - 77 EE
MOR - 23 - 3 -77
13- 7 - 77 z- LT
10 - 8 - 77 !
: l 17 - 8'- 7? z
I S 4 z _
oLT T 30- 7o oo
| 2. 4-g5 e ot -
: o 18 - 8- 75 r
PER . h - 10 - T4 ) °
- b= 92 qu 4 5
i : 11 - 9 - 74 -
- 10 - T4 - -
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TABLE 2 CONTINUED

8 - 75
9.~ 175
8 - 75

21 -
Z

- ROS

3--\
3 -

7T -175

8 -

I

28 - o4 - 76

SHU

3 -76
6 - 76
5 - T7

31 -

30 -

Iy -

b 77
1 - 77
16- 3- 77 *

16 -

TRE

26 -

6 - 77
8 - 175

1 -
13 -

VEN

8 - 175
9 =75

20 -

9 - 175

18 -

23 -

r,
+ o+ o+ o+ )
- e
e S
W WOV M~ b~
Bt~ B~ b= .t~ .
(R I
—* o NN oo
—
] 1 1, __
N ®©® I o
nﬂ —
%
" s
3
1
N
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e 2
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«.TABLE 2 CONTINUED

ELL \ 13 -7, 77

"'*"—'"‘v- .
N

and CHA, 22 - 6 = 77 a liposarcoma were alsc used for 4
T . . ’ ﬁ‘r
control experiments. : . .
L . Y . J;‘“\ ‘ 1\ o ‘{
- , el . “f . i B
TABLE 3 " ¢ _ ° S
n . A v - I
TITRE OF POSITIVE ANTIBODY AGAINST AUTOLOGOUS CYTOPLASMIC '
“ " SMEARS oo o
] . . .‘v . ° \' }
e DILUTION FACTOR .. ©°
PATIENT SERUM , . . T I
' 14 1/8  1/16 1/32 1764 1/128 L 4.
MOR 23- .3-77 o+ 4 + + -
OLI 30- 7-75  + I A - :
PER  4-10-T4 -+ 4 o+ ¢ * IR
TRE  6- 4-77 S S A A b :
VEN 13- 8-75 +roo4+ Y

~ - -

e
[
‘ . o

o 3 < s N \\:

-

: 27 - 7 -'T7
10 - 8-77 -
Serum from twe normél batiqnﬁs, DiM :and CHE dated . e !

21 - 10 - 75 and from ROO, 8 - 9 - 77, a terabomé)gét}enﬁ

NEGATIVE SERUM



TABLE U4 . !
TITRE OF POSITIVE ANTIBODY AGAINST AUTOLOGOUS Ayp ALLOGENELC

o CYTOPLASMIC SMEARS

1 | COMESPONDING PATIENT'S SMEARS

ot PATIENT SERUM | v
T : FET . ROS ' §ﬁUq 287 ELL
| CFEI B-12-76 1128 1/ 64 1/128 1/.32 1/ 6k
. - 3-2-77 16k 1/ 68 1/ 68 1/32 1/32

i . »

B ROS 21- 8-75 - 1/32 1/°64 1/ 64 1/32 1/ 32
' I i ’ . ' “ . : i
-x ’. T 3-9-75. 1/128° - 1/128 1/ Mu 1/ 64

SHU 28-4-76' | 1/ 64 1/128 1/128 -1/ 64 1/°32
31~ 3-76 1/ 32 1/64° 1764 1/32 1/ 64

24T 21176 /64 1/ 32 1/ 32 1/ 64 1/ 6
| 28-10-76. 1/ 64 1/ 32 1/64 1/ 32 1/ 64

© .. . ELL 13-7-77  1/32 1/ 64- 1/ 6b 1/ 32 |1/ 64 -
8 . 27~ 7-77 1/ 64 .-1/-64 17128 1/ 64 1/128

-+ . .7 7", Each serum was diiuted 1/& 1/8, 1/16, 1/32, 1/64
.- NG
and 1/128 -with PBS (0 01 M petassium phosphate’ and 0. 15 .

( : M NaCl)‘pﬁb_'7._3.t_ Thie_sera with the. higliest tit:je were |

- : A .' f
. u(sed‘,\ for further work.. ;
. L . - N
. .
e . g ¥ > F]
N £

) - . > - \ ) ‘ . [£) N ¥ g
J‘ x “ |
;~ e v - . < ) &

. o .
R < - © ‘ /
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FIG.1. . PROTEIN STANDARD CURVE.
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A7 TABLE 5 (a) | (
» B \ !
— LOCALIZATION OF IMMUNOLOGICALLY ACTIVE FRACTION FROM FRAC-~ -
] ,
e+ __ TIONATED AND SUBFRACTIONATED CELLS: I

Imquno;ogical activity tabﬁlqted as (+) for strong

? + immunoprecipitat ¢4i;,for weak éctivity and (-) for no

\ reacfion.f/Eachkfraction was tested against autologous
\[\‘_\__-, e . ,

positive serum by Ouchterlony and countercurrent immuno-

© electrophoresis. The immunological activity indicated 1is 5

that from immunoelectrophoresis on 1% agarose gels.

* roy ,
PATIENT 1 NAME : PER . "
FRACTION . TOTAL  PROTEIN CONCENTRATIONS TMMUNOLOGICAL
TESTED VOLUME . ____ TEST .
' 0.D. at PROTEIN EQUIV. DILU- ACTI-. oy
S : ‘ ml 600 nm. mg / ml. . - TionNs  viTY 5
HOMOGENATE 16  0.308/ 5ul  15.2 /32 B -
o PELLET 1 10 0.175/ 5ul ' 8.1 1716 - |
/ PELLET -2 5 0.188/10ul u.é , 1/ 8 {i~ ‘ ' P
PELLET ‘3 5. 0.145/10ul 3.4 . SRV S ~ N
BAND I 3 0.055/10ul _ 1.1 SEEVETNS. # .
" BAND ' II 3 0.240710ul’ 5.8 ‘.,' 116 - -
", BAND  III 3 0.218/10ul 5.3 1716 4 .
3 BAND A I 1 0.207/10ul 4.9 . . 1/16 - - )
1 ..7 . 'BAND A II 1 0.192/10ul 4.7 116 -
l BAND A III "1 .0.276/10ul 7.0 ': 1/16  ° +
- FRACTION I = 1 0.245/10ul - - 5,9 /160 -+
) . 'FRACTION II ° 0:5 0:015/20u1 . 0.15 VAR ._\
A

y
-SRI S AN
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TABLE 5 (b) v

. “ N . ‘ !
LOCALIZATION OF IMMULOGICALLY.ACTIVE FRACTION FRQOM - FRAC- . ’

~

TIONATED AND SUBFRACTIONATED CELLS: _ o ' R
. ; .
Compqrison for similarity in immunologically active

fractions béfﬁéen the previagys patient and fractions ' f
/ obtained from this patient. }

"PATIENT 2 . NAME : VEN

FRACTION ~ TOTAL PROTEIN CONCENTRATIONS IMMUNOLOGICAL -
TESTED* © VOLUME \ : TEST . -
. 3 0.D. at 'PROTEIN EQUIV. DILU- ACTI-
T oml 600 nm. mg / ml. TIONS VITY &
HOMOGENATE 12 0.242/ 5u1  11.8 % /327 o+ N -
PELLET 1 8 0.138/10ul - 6.4 1/16 -
«  PELLET 2 5 0.146/30ul 3.5 1/ 8 r *
PELL‘T' 3 5 0.115/10ul  *~2.8 /8 - 4
‘>BAND "1 3§ o.oms/rour 0.987 /6 D
BAND  II -3 ,0.216/10u1 5.0 - 1/16- - J!
- BAND  III - 3 0.185/10ul * 44 . /16 4
BAND A, 1 1 0.168/10ul .0 16 - "
BAND A 11, 1 0.152/10ul . 3.6 . /'1/ 8 o= TN
BAND A 111 1° 0.225/10ul 5.4 - 1/16 | 4
. i ' .‘ \f" . Y L"."
FRACTION I + 1  0.204/10ul b9 - 1716 -+
¢ . e o ' i -
FRACTION II 0.5 0.013/20ul 0.13. VAU B
2 - o ' ' o
o T L/ \ P e
,'. % Fach fraction was tested by 1 unoelectrophoresis X
‘ \ P R
. using autologous positive ser . . o
d .0 . . ]
! l’\.s . © ‘ A




— TABLE 5 (c)

o

LOCALIZATION OF IMMUNOLOGICALLY ACTIVE FRACTION FROM FRAC-
. PIONATED AND SUBFRACTIONATED CELLS:

Comparison for similarity in immunologically aetive

fractions between the previous.two patients and fractions.-

obtained from this patient. ‘

-y

PATIENT 3 ' NAME : MOR
FRACTION "TOTAL - PROTEIN CONCENTRATIQNS  IMMUNOLOGICAL
TESTED*  VOLUME - TEST
S 0.D. at PROTEIN EQUIV.  DILU= ACTI-
600 nm. mg / ml ‘TIONS VITY
HOMOGENATE 12  0.282/ 5ul © 13.8 32+
PELLET 1 8 0.155/ 5ul ' 7.2 116 -
PELLET 2 | 5 0.158/loul 3.7 18 -
PELLET 3 5 o.i25/l0u1 - 2.9 18 -

.. BAND ,. S EX O.Q??)lOui 1.1 SRSV T
BAND . IT - 3 0.238/ibul 5.7 RERVI NN

BAND ‘- Miig <3 Q.}Qﬁflbulq”-zku.B . 1/16 4
_BAND A f} 1 0.170/10u1 3y 178 =
C, BAND A II 1 0.163/10ul 3.9 . £ 18 -
L BaNDT A TIT 1 p.214/10u1 4.9 1/16  +
' PRACTION I ';1qug.178(;991 nso, 116+

. FRACTION II o.5 0.020/20ul 0.2 Vo4

L S b e

L. ééch‘fracngn“waS‘téétéd’%yvimmuhoelectrophoresis
using autologous postti¥e serum.

N 3 ®
F A
. - ". .

%,

-

7
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FIG.3 PHQSPHORUS STANDARD CURVE.
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TABLE 6 (a)

74

‘RIBONﬁCLEIC ACID AND PHOSPHOLIPID ANALYSIS ON ROUGH MICRO-

SOMES AND STRIPPED ROUGH MICROSOMES FROM THREE-PATIENTS .

PER, VEN AND ‘MOR.

FRACTION ,
DESCRIPTION

PER BAND  III
VEN BAND  III
MOR BAND  III

PER BAND A I
“VEN BAND A I
MOR BAND A I
PER BAND A 1II
VEN BAND A II
MOR BAND A II

PER BAND A III
VEN BAND A III
MOR BAND A III

" RIBONUCLEIC ACID

, ¢ PHOSPHOLIPID¥

~

0.D. " RNA
660 nm. EQUIV.

0.621 90 ug/50ul

1 0.520 75 ug/50ul .

0.555 80 ug/50ul
»

555 80'ﬁé/25p1
435 62.5ug/25u;

.500 7215ug/25u1
. 380 55 ug/25ul
.435. .62.5ug/25ul

o O O O O

.185 26 ug/50ml
.160° 23 ug/50ul

o O O o

150 21 ug/50ul

.365 52.5gg?é5u1

OQDQ

820 nm.

0.230 10.

0.180
0.185
0.155
0.120
0.105
0.145
0.110

i Ul O U1 Ut 9 oo o

0.120
0.235
0.175

o
-

0.155 1.

Lo« T

PLP
EQUIV.

~

gug/ 50ul

.lUug/ 50ul

. bug/ 50ul'l
.29g/500u1
.6ug/50001
.Oug/500ul
.8ug/5§0u1
.%gg/SOOul

. 6ug/500ul
.oug/ s0ul |
.2ug/ 50ul

2ug/ 50ul

#T0 obtain true values 8f PLP in ug from the 93_820

nm readings a factor of 3 is used since only 1./-3

of original phosphorus’ Sthtion‘was used in the

assay. Also it was assumed that 25 mg of phqsphb-“‘

L]

11pid contains'l_mg of ph

i

ospholipid phosphorus. «)\'

-

.‘fa
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TABLE 6 (b)
L
CHEMICAL ANALYSIS OF ROUGH MICROSOMES AND MICROSOMAL FRAC-

©
TIONS OBTAINED BY 0.79 mM PURUMYCIN TREATMENT OF ROUGH
MICROSOMES FROM THREE PATIENTS PER VEN AND MOR.

FRACTION PROTEIN 'RNA PLP

DESCRIPTION mg /- ml mg / ml - mg / ml o

PER BAND  'III* 10.2 1.8 C 5 '

VEN BAND  IIT 8.3 1.5 ©h

MOR BAND IIT | 8.8 - 1.6 o 4.3

PER BAND A I 4.9 . 3.2 10.36 i
Vi BaND A I a0 2.5 0.28

MOR BAND A, I 3.4 2.1 ' 1 0.25

PER BAND A II 4.7 A o 0,35

VEN BAND A II 3.6, . 2.2 0.26

MOR BAND A II 3.9 - 2.5 o Toes T T

PER BAND A III 7.0 - . 0.52 S e

VEN BAND A III 5.4 o 0.46 . ha

MOR BAND A III  hL.g  _ " 0.b2 3.6 o~

.
LI
*1’ [ . N . }

*Xneach case 2.0 ml of rough microsomes (BAND III)
cd . .

at the concentrations stated pre{riously were pelleted Rl
—a:‘nd ,res;uspe'nde"d in 1 ml of 0.25 M §TKM (sucrose,

50 mM Tris - HC1, 750 mM KC1 and 5 mM MgCl,) contain-
ing puromycgdn. Abby. PLP \(phospholipid)‘,l RNA-'. >

(ribonucleic acid)”
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. TABLE 7~9K3

ISOLATION OF MICROSOMES FROM AN ADDITIONAL SEVEN MALIGNANT

)

MELANOMA PATIENTé.

PATIENT FRACTION

DESCRIPTION®
’ OLI HOMOGENATE
) ‘“ BAND , I
BAND  II
o BAND  III
TRE HOMOGENATE
BAND I
BAND  II
- A BAND ' III
~ 7 FEI NOMOGENATE
v uBANDI I
BAND  II
BAND III
ZAI . HOMOGENATE
—~  BAND I
BAND . II
A . \
BAND  III
. Y

-TOTAL
VOLUME

md
T 12
3
3
3

12

O.D.
600 nm

0.252/ 5ul
0.035/10ul
0.180/10ul

.0.162/10ul

1 0.340/ 5ul
0.064/10ul

0.248/10ul

0.132/10ul

0. 345/ 5ul
0.058/10ul
0.290/10ul

0.222/10ul

0.476/ 5ul
0;075/10u1
0.295/10ul
0.281/10u1

 mg / ml

76

PROTEIN

“12.2
0.7
4.3

R

16.8
1.4
6.0
3.1

16.8.
1.3

.
«

7.1

23.6
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TABLE 7 (a) CONTINUTED

HOMOGENATE
BAND I
BAND 2 II
"BAND  III
HOMOGENATE
BAND I
BAND I
BAND III
_ HOMOGENATE
BAND I
BAND IT
BAND YII
HOMOGENATE
BAND I
BAND II
BAND  III

3

3

=,

16

-3

16

w w

[ 3

.
e

¥

w W w

_‘/\) .

0.464/ 5ul

0.053/10ul
0.230/10ul
0.206/10ul

'0.560/ 5ul

0.071/10ul

.0.273/10ul
0.245/10ul

0.504/ 5ul
0.058/10ul
0.262/10u
0.248/10ul

0.300/ 5ul-

0. 062/10ul
0.246/10ul

*0.238/10ul

L]

between 7 - 8 gm of frozen tissue were used whereas for

' 23.0

1,2
5.5
"uug
28.0
1.6

5.4
- 6.1

21,8
1.3 °
6.3
6.0

14.8
1.3
6.1

V5.6

¥Enzyme assays were done on the above fractions from -

all ten patients. For patlents ZAI, SHUY ROS, AND ELL

3

. other patients 4 - 5 gm of tissue were avallable for' ube
3
in rough microsomal isolation. Band I-possibly contains , !

. post =« golgiAveé;cles, Band II‘Eontains smootﬁ endoplasmic

~
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TABLE 7 (a) CONTINUED ° v C .
. S . : (
reticulum (SER) and Band III contains rough endoplasmic

-~

& «i o

L 2nd 1solation using same tissue from this patient.

. . et
reticulum (RER) (See Plate 3)

» -
-~ . .

TABLE 7 (b).

N *
——

ISOLATION OF 'MICROSOM};“.S Fi‘iOM A TISSUE CULTURE MELANOMA

CELL LINE

Al

73

ll‘gAcTION' o TOTAL Of?D. PROTEIN IMMUNOLOGI- -

DESCRIPTION . VOLUME 600 nm mg / ml CAL ACTIVITY -
oml " .

\ R R
HOMOGENATE 12 0.290/10ul 7.1
BAND I 0.025/10ul 9.6
'BAND s IT 0.110/10ul 2.5
BAND III 0.130/10ul 3.0 ~
("&
. IgR melanoga was used to standardize fractionations

prg;cedaures and as contrql for immunologlcal assay.

N

~
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TABLE 8 (a) -

\

. DISTRIBUT%ON OF ATP'ase ACTIVITY ON’SUBCELLULAR FRACTIONS

OBTAINED FROM MICROSOMAL PREPARATION. ot
t-‘ . . v ‘v
. PATIENT FRACTION 0.D.820 .0.D. 820 £0.D. 8%
. . (-OUBAIN) (+OUBATN) R
PER - HOMOGENATE 0.064 ~ 0.050  0.01H
\ BANDA~ I  0.033 + 0.030 ¥’ 0.003
- ,‘_{‘Q\ ' .
BAND II  0.155 0.120 0.035
BAND III- 0.068 o.oﬂ\ 10,023 _ s
° |8
; VEN HOMOGENATE  0.100 0.065 5 0,035
//;/ , BAND I 0.025 0. 024 0.001
BAND I 0.285  ; 0.210 0.075
BAND III  0.160 | 0.082 0.078
MOR (QSMOGENATE 0.080 0.048 0.032 -
BAND . I 0.045 | 0.035 0.010
BAND II  0.235 ) o172 0.063 .
BAND III 0,120 " 0.050 ° * 0,070 o i
I3 . . . , ]
- » . L4 N (
OLI HOMOGENAPE  0.105 0.076—* 0.035° |
BAND I+ 0.032 0.030 0.002
! |
. BAND  “II. 0.155 0.095 0.060
. ‘ B4ND  III. ' 0.160° 0.098 . o0.012
i " L
‘ . . [~ )\
| / ) e ¢ ‘ ' -0 ‘
J - A
y \ ) )
. . )
. : . | o
/\ .
h ] -
s ! . 1 / ’ N \ .
o . - R f : } v i
1“ .. - . |
\\ .\‘ k N : - / !
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FEI

ZAI

SHU

ROS

BAND IT 0[129

w

TABLE 8 (a) CONTINUED

HOMOGENATE  0.065
BAND I 0.021
BAND  II. 0.225 v
“BAND - IIT  0.080

o

A

HOMOGENATE 0,082 .
BAND . °I  0.032
BAND  II . 0.198,

Py

BAND III  0.065

HOMOGENATE  0.070
BAND - I 0,041
BAND II  0.210 .

1 4

-BAND  III 0.071

HOMOGENATE  0:045°
BAND I 0,038

N

qup' IIT  d.110
HOMOGENATE ,0.112
BAND I 0.045
BANi@ IT ¥ 0.184%

BMD™ III  0.105 .

~

0.032 .

4

e
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TABLE .8 (a) CONTINUED.

ELL HOMOSENATE
; BAND . I
V pawp 11

BAND _TII

AN

+

PATIENT FRACTION

PER HOMOGENATE
BAND I
, BAND II

L
BAND III
VEN HOMOGENATE
BAND I
. BAND = II
"N BAND III
MOR_ HOMOGENATE

=~ ™~

BAND' T

0.091

0.035

0. 215

K DEPENDENT ATP'ase

0.120

~

v \‘ n/
~

0.073

T 0.032

:f‘“““““-~~TABLE 8 (b)

————

M\

SPECIFIC ACTIVITY AND RELATIVE SPECIFIC ACTIVITY OF Na-¢\mk_“h

0.D.820 uMoles P

. nm

0.014
0.003

0.035

0.023

.+ 0.035
0.001,

~

0.075

0.078

0- 032
0.010

-

60 mins/

50 ug

PROTEIN

0.0077 ¥

"0.0015
0.0175

‘0.0175
/ctooos
0.0375
'0.0390

' 0.0160
0.0050

0.0115

0.175
10.088

"<

- 0 018

0. 003-

0.040

0.032
» .

~

/ * SPECIFIC ‘RELATIVE* .

ACTIVITY ' SPECIFIC
uMoles TACTIVITY
Pi/60mins/
mgPROTEIN
0.140 1.00
0.030 _0.21

0.350 2.50

|
. 10.230 _1.64
" 0.350 1.00
\ 0.010 0.Q3

A - )

\'\.0- 750 , 2. 1’"
0.780 2.22
0.320 1.00

0.31.

0.100
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S TABLE 8 ¢b) CONTINUED

~r

" BAND  II .0.063
BAND III  0.070
HOMOGENATE  0.035
BAND ‘I, 0.002
BAND I 0.060
BAND I 0.072
HOMOGENATE  0.030
BAND . ~ I 0.001
BAND  IT 10.060
BAND III  0.065

HOMOGENATE ~ 0.017

[ Vg N

__BAND I _0.001
BAND II  0.032
BAND III 0.030
HOMOGENATE  0.015
BAND » I 0.001
BAND  II  0.042
BAND. III  0.029
HOMOGENATE  0.011

_BAND L 0.009
BAND .II  0.024
BAND IIT  0.022

————

{

o 82 3
\ . |
| SRR
) A Y .
-0,6315 ~ 0.630 1.97
0.0350 - _0.700  2.19 ey
0.0175  0.350  1:00
0.0010 0.020 0.06 \
0.0300 0.600 1.67 ,
0.0360 0.720 ' 2.00 -
9:0150 6.300 1.00
£0.0005" 0.010  0.33
o.o3ooﬂ_m>“hg'6oo 2.00 v
10.0325 0.650 2.7 -
///// | .
0.0085 0.170 1.00
0.0005 0.010 - 0.06
-~ 0.0160 - 0.320 1.88 '
0.0150 0.300~-_ _1.76
0.0075 0.150 “1.00 s
0.0005 o.ﬁlp 0.07 -
0.0210 . . 0.420 2.80/,/////
0.0145 0.290 * 1.93
. o ‘ .,
0.0055 0.110 1.00
0:0045 0.090  0.82
0.0120 0.2u0 2.18
0.0110 0..220

2.00




\ . 83
\k ,l , s r
- ¥ -
\ ' L .4
0 T
. “TABLE 8 (b) CONTINUED poe \ Ve
i : . -
ROS | HOMOGENATE --0.027 °  0.0135 0.270 . 1.00
. | BAND I 0.005. | 0.0025:  0.050  9.19
' \ ' BAND II, .0.053  0.0265 0.530 1.96
BAND III  0.040 0.0200 0. 400 1.48
« ' ' / 3 .
ELL HOMOGENATE ~ . 0.018. 0.0090 ° 0.180 1.00
BAND, © . I “0.003  0.0015 10.030 .17 ;
. . BAND II - 0.040  0.0200 - . 0.400 2.20
BAND III 0.032 . 0.0160 . 0.320 1.78
\ e . :
K *Réiative specific actﬁiVify calculated with respect
. ¢ T
to homogenate. . - . N\ . .
. . T . ' N - @
S DN « 1
. ) 1 i ‘ s !
TMLE 8 (c) . !
DISTRIBUTION ‘OF GLUCOSE 6 - PHOSPHATASE ACTIVITY ON SUB-
' .CELLULAR FRACTIONS OBTAINED FROM MICROSOMAL PREPARATION. ;
PATIENT FRACTION 0.D.820 ‘mes P,/ SPECIFIC RELATIWE* ‘
: ‘ nm .15 mins/~ ACTIVITY SPECIF
: ) 50 ug uMoles ACTIVI
‘ PROTEIN Pi/15mins/
. ‘%\ . Co mgPROTEIN i
PER HOMOGENATE  0.008 0.0040 0.080 1.00 el
A BAND - I . 0.013 0.0065 0.130 '1.63
E BAND II - 0%019 0.0095 0.190 2.36
‘ BAND 'III  0.015 = 0.0075 0.150 1.86
. 4l ’ N . Sy
, - I . !

'e‘-r

. o . ’ v "
-t Ay -
LI PR . (’
. P ., 4 B
‘
.
. :
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TABLE . 8 (c¢) CONTINUED . . | SRR
.VEN  HOMOGENATE 0.014 = 0.0070 0.140 i.00
T BAND © T .0.022  0.0110  ©0.220 1.5
'BAND  II  0.050  0.0250  0.500° 3.57
BAND III  0.030  0.0150 0.300 2.14 -
MOR - . HOMOGENATE  0.009 0.0045 0.090g, - 1.00 -
' CBaD T 0.024 No.0120wy .0.240 ©.67 |
~ " BAND IT ' 0.037  06.0185 0.370 hoar o f y
BAND IIT 0.024  0.0120 0.240 - 2.67 o
B L C ey . °
OLI _ HOMOGENATE, 0.013 0.0065 0.130 100
/ BAND I 0.025 00125 =~ 0.250 1.92 « .
VBAND II  0.b55 . 0.0285 ' 0.570 L. 38 L
 BAND _ III  0.038 016190‘ . D.3go 2.92 '
TRE HOMOGENATE . 0.015 0.0075 0.150 1.00
BAND I . 0.028 . 0.0140 . o0.280 @ 1.86 \ ’
B0 T 0.057 7 6.0295 - 0.590 . .3293" i '
w: .+ BAND, 11T 0.035 0.0175 0.3500 2.33 - ’
FEI . HOMOGENATE 0.010  0.0080 ~  0.100 ‘1000 o .|
- - BAND I 0.032-  0.0160 :~ 0.320 3.20 “
\'~ © Y Bap' II’ 0.050 0.0250 10.500 - 5.00
e BAND III. 0.041  +0.0205 0.410 4.10 - ﬁ’
‘ | DR
. . ol
’ T YL
. . - ,
. A . ‘
- ‘ . . ' ‘
AN Co T, \ 4

. ,
S
‘ /{ Nk' ‘ :
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ZAT
[N BANDH I
.
. BAND . II
' BAND III
SHU ¢ HQMOgycATE
RREETE i Ul
BAND _
BAND . TI
° R * s 7 .
BAND Irx
\b :
ROS HOMOGENATE
BAND I
BAND _ If$
- BAND III
, . &
ELL_  HOMOGENATE
BAND ?\I
BAND, II
BAND  III

’.

'HOMOGENATE ~

* MhBLE 8 (c) CONPENUED .

w0

S 0.012

0.029
¢ P

. 0.052

0. Ou5
0.015
0.033
0.065
0

.0k9 .

o.éi9
0.035
;0.092
0.081\

0.0lé
~0.039
+0.095

0.076

*Relative specifié activity calculated with

to homogenate.

T
v 85 .
» \
0. 0060 i//ﬁ 120 1.Qé
0.0145 s 0.290 2.2
0.0260 0.520  4.33 .
. 0225 CL0.450 ) 375
-t *
q.oo75 *0.150 1.00
. f . 4
0.0165. . 0.330 2.20
0.0325 ~  0.650 4,33
0.0245  0.490° 3,26
0.0095 0.190 1.00
" 6.0175 0.350 1.8k
0.0460 0.920 . .84
0.0405 0.810 - 4.26
i ' -
« 0.0090 0.180 = 1.00°
0.0195  0.7390 2.16
00475 0.950 5?28 )
‘0.9380,  .0.760- I 22 '
e ‘ .
respect . ’ .
Y . ,
g Y - ’
. &
L 4 '-' )
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) ( TABLE 8 (d)e. - " -
¢ ) S IS ) s * -
' , . .. . . ) - .-' ) :
DISTRIBUTION OF NADH CYTOGHROME C'REDUCTASE ACTIVITY ON
é ) . ’ . . .
SUBCELLULAR FRACTIONS OBTAINED FROM MICROSOMAL PREPARA-
’ . . . B " P R
- : . TIONS. - “ ; . ot ' ] R
; R a . - 0.D. 550 nm: 7 v
. PATIENT. TIME . ' s
. " ~ .. SECONDS . L . . |
o HOMOGENATE ~ BAND ‘I BAND IL BAND. IIT
. » " .
. PER 0 20.673  0.780 ° 0.905 . 0.880
St 10000 T0.899 T 0.820 0.975  1.022,
. ] ) A 20 0.727 . 0.862 1.046 1.160
’ W 0.757 ' 0.90§ T.125  '1.160
™ . p — R " [N ' ‘ Lo
- 4o 0.770 0.935 Lﬁ(&: 1.160 o
> . y iy N .
,. 50 . . ,0.783 .. 0.970, 1¥I25_ L160 T |
\l - - e c . . @ - 4 ~“‘ W ' .
. * ] \,ﬂ ) LI
. CVEN 0 ..0.485  0.563% -0.670 [0.685
B 10 | - 0.500 ~ 0.597 0.730 0.82¢0 =
) 20 . 0.523 - 0.632 0.790 ©0.945 . - |.
30 '0.538 - 0.665 0.855 0.9u5 T
he '’ ' ) ¢ -
4o 561 0.695 0.855 0.945 :
50 0.588 ' 0,725 0.855 0.945 ' '
MOR- 0., .. 0. 430 0.490 - 0.590 . 0.607 . = -
, R N %v‘*r‘*“ oo . . ) N o .
-, +10 : 0,415 0.525 0.650 0.703 .
/ : M0 “.0.465.°  0.560 0.700 0.818
A a . T ' c T ‘
'. . ' ‘ * ' L] -
.| ~ + 1
. ) 3
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TABLE 8 (dJ CONTINUED ] ) .
, ~ T c;",:f- oL " : : . L,
- , " ? 30 0.481 0.592.« O.740 0.823° .-

9 o . 0.500'-  0.615 0.7A

i 0. 825
- o 50" - 0.524 « "0.643 0.745° -0.825" -

-

‘. oL 0. 0462  0.535 0.638 0.635 °
b P 0479 0.565 0.795 ;uo.gus
B . 5

o - oo 30 v 0.513 - 0:630‘ .0.905 - 0.950 0

r

© T 20 7 To.ug8 0.605 0.850 . o.

b 0.535 0.660  0.905  0.905
* / ’ &W 50 ~ 0.561 0.690 0.905  0.950

- . .
.45 0.530  0.645  0.650
. 465 0.565 ~ 0.715 . 0.792

»
b4
[y
o

o © o

30 0.480 0.590 '«

K ' *\\\. . ho N 0.502 °  0.610

- 50 T - - 0.520 0.635 0.750

. T45 0.825

‘ 20 "W, 485 - 0.610 ..0.780 0.925 .

) ‘ 30 0.508 ~  0.640 0.845 0.925

S bo 0.525°  0.675 0.845 0.925

Ty : ’ 50 0.555 '0.705 0.845  0.925

| 49 0« 0.425 olu85;' 0.595 0;619. '
) ] R 1Y o _*.0.4k0 ﬂ§_-p.520 0.650 ° 0.715:
20 .. 0.460 ' 0.555 0.705 0.820 '

' ' : 0
0

. 750 0.830 .

6T§§U\\;\\\\‘:

— '

o : ,
. o - h
i * . ‘ >
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' TABLE 8 (d) CONTINUED
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10
20
. 30
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50
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. o ‘ [ ‘-, | - p.TABLE, 8 (E) ‘ “ ‘ .- 4
~ - :‘ ) | ' . iy . g : 1 u
SPECIFIC ACTIVITY AND RELATIVE SPECIFIC ACTIVITY OF NADH
® . . B . S )
. " CYTOCHROME .C REDUCTASE. ' ' - . e :
. S . S N
.~ PATIENT FRACTION O0.D. _  UMOLES CYT SPECIFIC RELATIVE
. : . 550 nm/ C/min/50 ug ACTIVITY . SPECIFIC -
S | 20-sec- 'PROTEIN uMOLES ~ ACTIVITY :
NE T : onds v C¥T. C/ oL
: ' ’ : . min/mg -
] . \ : '~ PROTHIN .
. PER ' ~ HOMOGENATE  0.058  0.0141 - 0.141 100 I
{ o . . ‘ . , WY
] BAND 7 I ,0.080 0.0195 0.195 1.38 o
S @ BAND © TII 0.141 * 0.0343 0.343 2,43 1.
] -BAND III 0.280  0.0691 0.691° - 4.90 : A
'VEN  HOMOGENATE . 0.050 - 0.0122°¢  0.244 -  1.00
] : . . - - ' ' . ‘g -
co BAND.  I. 0.069  0.0168 . - 0.336 138, - 0 F
. i « » . - . - ) 4 . . .
! ‘ BAND' II © 0,120 _ 0,0292  0.584 2.39 7y ,
’ BAND III '0.261  0.0835 ' 1.270 5.21 : ‘
-, - \ ‘., ‘. ’ " -7 . 3
- MOR  HOMOGENATE 0.043y  0.0105 ° 0.210 f.oo Lo
. SR ] s I
‘ ‘ JBAND . I 0,067  0.0163. . 0.326 1.58 |
‘ * ' CBAND  II  0.110 - 070268 0.536. - 2.55
S . BAND III . 0.211 . 0.0513 1.026
g 'OLI  HOMOGENATE 0.048  0.0117 0.234
\ . . .' ' 4 N
oL BAND , I 0.065. 0.0158 ~ 0.316 '
. BAND  II 06.112  0.0272 0.5k
: .~ BAND _III 0,210  0.0511 ~  1.022 :
NI / ) .
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*.TABLE 8 (e) CONTINUED.

d;og} “ o0.0111

HOMOGENATE
BAND 1 -0.075 ~ 0.0182
BAND  II  0.135 0.0328
" BAND .7 III 02375 3'0,0669
. HOMOGENATE  6.040 0.0097
BAND ' I 0.070" 0.0170
_ BAND 'vII'/Mo.llo‘ . 0.0268
BAND' -III °0:210 0.0511
HOMOGENATE ~ 0.045  0.0110
BAND' T 0.085 0.0207
BAND II 0.135  0.0328
BANDY\ IITI - &235. '0.0572
HOMOGENATE 6.puo " 9.0097
'BAND  I- 0.066  0.0161
. BAND II  0.097. '6.0236‘
. BAND  IIT "0.192°  0.0467
HOMOGENATE " . 0. 044 0:0107
BAND I,- 0.061 ©0.0148
*.éAND 11 d{inQ;\‘9ﬂ0275
' BAND IIT  0.234 10.0569

. 1.338

*n

0.728
0.3604

0.8

. 340
.536
.022

H O O O

= O O O

.14y
. 194
.322

© o .o o,

.934

. 214
.296

- o o O

-138

194

S B R WP
2
On

.220
U1,
.656 -

RS
\O
Q

472

.550

Y I T N
. o e e
o
o

e N
g
(V8]

1.00

+ 1.38

2.57

5.31

W oo
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TABLE 8 (e), CONTINUED . - o SR !
Ce ' . ~ .\ ,'/
* . ELL ° HOMOGEKATE "0.049 .°0.0119 0.2 1.00 )
E, . . ) ‘.
BAND I °0.068 ' 0.0165 , ° 0. 330 L 1.39 - ‘
C e BAND  II  0.095 ~0.0231 - O.U462 1.94 ,
w\}am‘) III  0.230  0.0559 ° \ 1.118 k.70 .
P a SRS S l
‘ " TABLE 9 (a) . : |
DEAE CELLULOSE CHROMATOGRAPHY OF IMMUNOGLOBULINS )
. Serum from patient 6 FEI, dated 3 - 2 - 77 used. - \
FRACTION * 0.D. 280 nm FRACTION . 0.D. 280 nm
1 0.000. ' /—é 4 0015
2 “Jy 0,000 : 30 © v 0.015 )
. 3 ¥ 0:000 :, - 31 ' 0. 010
% N * .' s r '3 .
gcrt“‘* 4 0.000 * 32 ., 0.015
' 5 '+ 0.000 33 \ . o0.015 L
6y ~ 0.000 3 020 }
7 0.210 U3 0.025 Lk
8 1.420 - 36 0.030
- . . \
9 0.460 37 0.035
: 10, . 0.365 38 | 0.040
11 © o voe30° . - 390 -+ 0.085
‘ 12, %= " 0.220 4o .. 0.050 '
13 . 0.098 N1 «  0%055
L 14 ' 0.970 42 0.050
C Y ™
[ 5 " .
N a3
). '
! \




A 4 }v
¢/ / ,a '
. TABLE 9 (d) CONTINUED _ / va ‘
@" . . , ! ‘ / . v i ”
15 0.050 : 43 ° 0.045-
E " S 0,0k . KX L 0.qi0
. . N . ! .
17 0.030 . U5 . 0.035 -
B 18 0.025 ~ 6 0.035
' b ’ . . ! : - .
. 19 : 0.020 L7 0.035
) . . ¢! .
20 . /. - 0.020 48 . ! 0.030
- 2 | . "0.020 . U9 0.030
' 22 0.025 .50 0.030
T T3 0.025 7 . 51 0.025 .
2l ‘ 0.025 52 0.020
‘ 25 0.025 : 53 - 0.020
| 26 - 0,025 . 54 0.015
. ’ y ////
1) e.020 55 . 0.010
~ % . :
28 0.020 - , <
-, ' / . ‘
‘ -~
¢ N
[ P )
~ K , -
. * The elution profile is shown graphically in Fig.4
N\ 2 . ‘ , —-— .
(a). The first/peak consisting of flﬁtions 7 - 14
) was shown by Ouchterlony double diffusion usSing
anti-human IgG to be IgG fractions.
rl~ ‘u ) . ’
& s /‘ * ) ? C -
. . k?'l v
2 “ A N . . i
- . \
N <
x 6 N % ¢ .
, \
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O_u _ZZCZDO_.@mCEzm Serum from Patient 6 FEI,dated w-m..\.w :mwa. .
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- TABLE 9 °(b)

DEAE CELLULOSE CHROMATOGRAPY OF TMMUNOGLOBULINS:

0.D.280 nm FRACTION
0.000 29 T
0.000 o300
0.000 Co317 o
'0.000 .3
10.000 . 33
0.000 3y -
0.110 35
1.050 36

. o.650 -+ 31

38..
o

Serum from patient 7 ZAI, dated 15 - 2 - 77 used.

10.D.280 nm

0.015
<0.010
0.010

0'012@5//

0.015
" 0.015
0.025
0.030¢

0.035
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o . ‘ ' _ ) b
T\\\ 21 " Yot © 0.015 | bg I 6.030 . ‘

22 - 07025 50 0.025

23, ° 0.025 51 0.025 '
e Jrew o L 0.025- o 53 ' 0.020
’ . . - _ -~ ¢ . ) ] - 3 < l
b 25 | 0.025 .. 53 0.015 . i .
' 26 © . 0.020 -sh 0.010 . - ! 3
8 R ' (/ P : . / . ” N 3
27 0.028 55 1 0.010
.28 .. ,0.015 |
S c- 4'_,
) | T
H * ¥
’ vy ' » -
. ' & . '

A Y
o .
; ] - i - ~

v * The elution profile 1s shown graphically in

W“"“Figwﬂuﬁgl; The first peak consisting of fractions

N 7‘— 13 was shown by Ouchteglonyxdouble diffusion

L}

.

a
1 4
. / %
a |
- - ‘ ‘
e v
- 9 Q ‘ |
< . |
- \evr /
. ¢ |
4
- ‘f} G
™ - “ N / p r
N R . ﬁ
Qﬁ\\\,}‘ 8 . N
| . w | |
. ‘ | ‘."
& —
)
‘ §
| S, ‘
Mg ¥ | |
,- . Ty
| -
<



S W | - FIG. 4(b). DEAE o_m_._.c_bmm o_._moz.ﬁoo APHY
. OF _ZZCZOQrOmCEZm.. Serum from _um:m_z 7 N>_ amﬂm G-w..uﬂ used.
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v - TABLE 9 (e¢)

. DEAE CELLULOSE CHROMATOGRAPY OF IMMUNOGLOBULINS : R

Serum from patient 8 SHU, dated 30 -6 - 76 used.

- FRACTION * ~0.D. 280 nm FRACTION  0.D.280 nm
. ' ! - A )
1 L0.000 | , 29 ' 0.020 ' !
~ . \ i . > B - . at
‘/ 2 > 0.006 - 30 , 0.0W5
3 . .0.000 31 0.015 ‘ |
Y 5 \ .
" , °' 0.000 32. 0.010 R
5 0.000 ﬂ\33 y 0.010
. 6 0.240 | TR 0.015 - |
‘ 7 . 1.540 35 " 0.020° & '
8 0.380 36 0.o25 » .. 'H
NG :
9 0.360 ’ = "37 ., 0.030 '
10 0,230 - 38 0.040 |
’ 11 .. 0.165 -39 ~  0.045 |
\ ’
12+ . 0.955 : 40 0.050
. h '
13 .8 0.025 . 41 - Q. 060
. . 14 S 0.020 So42 - 0.070
¢ . 15 0.020 a 43 0.055 .
’ »
16 0.020 by - 0.045 ,
.17 . 0:015 45 ©0.035 ‘
18 © Y0.015 46 0 0.035 ., i
' 19 - © 0.015 T " 0.033
20, ©+ 0.015 48 . 0.030 .
| . \ |
Ld - \{
!
| : 8
v % t K r o
| | AR v




.

L

4 -~
v

TABLE 9 (c) CONTINUED
. @

21
22
.23
2l
25
26
27

28,

. R ¢ P .
*® Ihq elutien profile 1s shown graphically in

1

0.020
0.020
0.025

v 0.025

40.030
0.025
10.025
0.020

-
\

LI

AN

50
51
52

53

54
55

i

i,

Fig 4 (c). .The first peak consisting of fractions

6 - 12 was '3hown by Ouchterlony double diffusion

using antl - human IgG to he IgG fractions.
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) - JTABLE 9'(d) - " - o k-
DEAE CELLULOSE CHROMATOGRAPHY OF IMMUNOGLOBULINS: T
- - l\" ) S ~ 0 ) ) ) M
’ " Serum from pytient 9 ROS, dated 3:- 9. - 75 used. W "
\ T .
i ! . — ] .:,gf;
FRACTION #0.D. 280 nm . FRACTION 0.D, 280 1m ‘
« N . . "'\}3 Y
\ Y 0.000 ) © 29 / ¢.020
P ‘ [ . . . e “ . . -
2 0.000 . ) 30 | 0.025
\ T .3 . —0.000m S =31 0.0%0
. . . - >
’ 4 0.000 »320 0.020 o~ .
_ . . e
- 5 . 0.000 - 33 d.o15 -
6 " 0.000 LR VI ~—0%015
, 7 o 0,000 > °35% .~ 0,010
! 8 1.200 - 36 0.015 7
~- . ) ; . . .
‘ “ 9 0.750 - 37 . 0.020 « *
10 , o0.k10, o« . 38 ' 0.020 S
AL ¢ ¥ 00235 39 e 10.025 °
- N ' . f
‘ . 12 .- 0.125 ko 0.025
13 ¢ 0,055 (¢ . W . 0.030
C e Th ‘ ©o0.0200 © T b2 0.030,
15 ' 0.015 . A3 © 0.035 "
) 16 £ .015 i . Wb *0. 040
y : 17 0.015 .5 0,080
; | . l ,
18 . 0.010 T 0.035
119, 0.010 © 47 .’ 0.035
) 20 0.010 : 48 0.035
. ey . 5 ‘ \ v
KR ‘ . ' ‘/ N \ ‘ i ’
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s

T 21
Y
o w23
o
. 25

TABLE 9 (d) CONTINUED “

7 .

) 2 . ' .’ ) ) ) lel ‘
., "l [ ) [ J;‘ ot ) ) . a’ .
. . . : . *‘ . s . v
0,010 ¢ - .43 . 0.030 o -
<. T 0.015 T - 50 0.020°
.- L T s )
0.015 : . 51 . .0.020 "
. s - Do
. 0.015 - 52 - . 0.015
= 0.015 - 53 0.015 *
0.020 . 54 ©. _0.015

| T 0.020 55 *0.010" I |
0.020 . A - '
* n ‘”,, o
™ v ’ »
A ! - . .
, !
- ” ‘
* The elution profile is shown graphically in ‘
- > b . —_—
. Pig 4 (d). The first peak consisting -of fractions
' +
8 —\I3 was shown by Odchteylony double diffusion-
using anti - human IgG.to'be IgG fractions. ," S
© . S P , }
i » ' '
t \ phdg
» '
v "
L 4 k4 .
. ) ;
o ¢ .
ﬁ,,'\&'@.
Lo . P
. _ L ]
.‘ ’
r
"u‘ -
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FIG. 4(d).

L

DEAE CELLULOSE CHROMATOGRAPHY -
OF _ZZCZOOromCr_Zm mmEB from Patient o mOm. dated 3-9-75 used.

- 13

2

»

0.D. 260_nm.
o
P




s ! .
| \ R BT C
Lo ‘, & TABLE 9 (e) <
r _ : DEAE CELLULOSE CHROMATOGRAPHY OF* IMMUNOGLOBULINS:
) Serum from patient 10 ELL, dated 1)6 -8 - J7 used.. =
. | . . ,
FRACTION * ) "O.D. 280 mm__ FRACTION  0.D. 280 mm
1 © 7 0.000 .29 0:030
2 - 0.000 . \30 0.030"- ]
3 0.000 31 7 0.025
4 0.000 . .32 0.020
5 . 0.000 . 33 . 0.015‘; .
' .6 - ©0.000 ‘ 38, 0.020
/T 0.150 < -+ 35 o ofo208, -
| o 1.190 .r O 40.025 -
9 - 0.650 © .37 T0.025
10 ’ To.‘liuo_‘ C .- 38 0030 ﬂ
11 $ooes FEETAN 0. 040
’ 12 0.080 uyo° - 0,055
13 0.050 41 : 0.065
14 ‘ 0.040 42 5 7 0.050,
15 ¢ 0.040 Soy3 e 0.045 °
)| : 16 © “o.o4o 4y - 0.040
L 1< 0.040 w5 . 0.035
18 0.035 ? 4. , 0.035
.19 - 0.035 47 ~ 0.03¢
20 1 0.030.. S48 0,030
"\
% :
. VK \\\ ‘ v 7 ' .-
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TABLE 9-(e) CONTINUED , °

104

- o .
FRACTION 0.D.280 nm FRACTION  0.D. 280 nm
’ i . . £ ’ . M .‘/
= 21-, * 0.02% . b9 0,025 r
{ 2
22 . 0:025 © 50 0.0p5
23 0.025 51 0.020)
2l 1 0.020 52 0.020
25 0.020 53 0.010
-~ 26 0.020, 54 Zﬁ01o
N 27 7 0,025 55 /0.010
4 .
28 0.032 .
e i [
L
Ty * g
a PN
.* The elutdion profile 1s_sh6wn graphically in
Fig 4 (e). The first peak consisting of fractions
ST - 1é was shown by Ouchterlony double diffusion lad
. ~ using anti - human IgG to be IgG fractions:
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Sy
FIG. 4(e). \
| OF _ZZCzoermCEZm Serum from Patient 10 ELL, amﬁma Ao.m-u.\ :mma

-
W . . | -, // ‘ o \
DEAE CELLULOSE CHROMATOGRAPHY

" 1.3

.v. .n.- A.Mf ,

i
1

O
'S

0.D. 280nm.
o
o

-
o
R

P

\\\\\

-

+
- . -
) 0 p )
. Yk d]
. - \Aﬁm) HMM.,M,
EIRE

15 720 25 .
Fraction Number =~ —_ -
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. TABLE, 9 (f)
1 DETERMINATION, OF IgG/FRACTIONS AND CONCYNTRATIONS. IR
.;ﬁ PATIENT IgG TOTAL VOLUME AFTER i PROTEIN
H o FRACTIONS VOLUME CONCENTRATION CONCENTRATION
b . R ar
ISR i | “
i FEI 7 - 14 17.5 ml 1.55 ml, 6.6 mg / ml s
N ‘ ' ZAI 7 - 13 15.1m1 - _ 1.45 ml " 6.4 mg / ml- .
: . . \ .
SHU 6 - 12 15.8 ml 1.85 ml 5.5 mg./ ml
. . . . ) ) - ) N &
v ROS 8 - 13 14.6 ml - 1.75 ml 6,0 mg / ml °_ B
'ELL | 7~ 12 '1'5.5]\1’ 1.60 ml 6.1 mg / ml:
' f;‘ '
» . B ‘ - . p
| TABLE 10 ° : S
SOLUBILIZATION OF MICROSOMAL MEMBRANE (BAND A III) FOR
2 AFFINITY CHROMATOGRAPHIC CO?U&NS: '
\;ﬁoj‘u»b'ilization was accomplished in thesewcase:}r'l by treating s
L4 . . o . - .
sfmicated membrane at the ﬁ}'otein concentration stated
) Triton X 100. ~ R .
INITIAL PROTEZ/‘[‘N TOTAL VOLUME CONCENTRATION . e
¢ _ VOLUME CONCENTRATION AFTER DILUTION AFTER -
" - DILUTION
_ . 4 '! , ¢
FEI . Lml 7.4- mg/ml 1.5 ml 4.9 mg/ml
{ \. . . N . : % . N .
| . ZAI 1 ml 8.9 mg/ml 1.8m1 | 4.9 mg/ml.
'.QJ’S = SH)/ 1l ml 6.7 gng/ml 21,5 ml .y mé/ml
ROS 1 mls = 8.3 mg/ml + 1.8 m’]>, L.6 mg/ml




3 ) TABLE 10 CONTINUED

ELL . % ml 8.1 mg/ml .'1:8 ml b,y mg;ml

N

« +)
FEI 1 ml 7.7 mg/M® 1.8 m 4.2 mg/ml L, -

» -

Microsg?al membrane from eéch patlent was tested

4
' e agalnst autologous serum by countercurrent’immunoelect:o— ’ .

- phoresis and Ouchterlony before and after solubilization. 1

-~

Positive immunoprecipitation was observed in all cases,

iy (See Plates 1 anc 2) ' ’

" TABLE 11 (a)
G - 3 13

ISOLATION GF MICROSOMAL ANTIGEN FROM MAOMA PATIENT ' :

6 FEI (FEI I). :
-): -~ " Ay -
FRACTION %o 0.D. 280 nm  FRACTION. 0.D. 280 nm
\ ‘ * 1 v ’k_
. 1 - '0.100 28 0.125
' 2 0.135 29 0.090
L 3 0.045 300 Y 0025 <
# 4 - 0.000 . 31, 0.000
W ’ +~ 0.000 32 ©0.000 ‘
0.000 ‘
_ o 0.000 POTASSIUM THIOCYANATE
L : (KSCN)
0.000 .
h | ADDED -ABS.KSCN = 0.0
“ 9 0,000 _ L 25
10. . 0.000 ° 33 0.000
. - ADDITION OF SOLUBI- L 34 ’ 0.000
L - "LIZED ANTIGEN ) - _
5 : ~ FLOW OCCLUDED FOR 1 L ¥ 0.000
" c HOUR . v 36 0.032
L} ' o - . ‘ * . ! ‘ . ' . < : »

. hl
L. T AN et R TR S B N S R TR L e T
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. ™~ : ~ o Lo “\\“\r‘; 7 \»
N TABLE 11 (a) CONTINUED o 2 ; i
1 . 0.000 37 0.045 ‘
: ” ""0. ’ . 8 '000
12 . 000 3 55
- 1‘3 I \ O- 025 - 39 o 00'060 [ ¢ S
- 14 \ . . 0.105 .. 40 0.060 s
3 | - ‘ 15 . 0.180 . 43 0.055.
\\\‘\"’ . N ] 2 . o .
& s, 16 R 0.185 LT b2 ‘ 0.055
~ - . . s :
7. T 0,185 T« 43 +,0.055
' 0

! S 18 0.190 © Ly 055
L : 19 . 0.195° 45 N\ .0.055 .

0
20 0.185 46 0
S “ L8 . ,
uy 0,055 Lo
0
0

LY

- T " 0.175,

L]
L

22 ° . 0.75 - 48

055 °
.3 T "0.165 . . 50 0.055|

o S SN
. 5 * 7 . 0.160 - a51 0.055

Y ' 23~ ,0.170 49

oo 26 - Tglet 0.155 w52 . 0.055 .~

| ‘0,150~ W 53 ' +.0.055
. . DT T Sy e . 0.055

/ W S b -~ 9
. . i coL T . .

. -
* Thé elution proffle is shown graphigally in Fig.5 (a).

.. . The inset depicts the.ahtigénig fractions’ after each

‘fraction was diaiyéed to remove the KSCN. Fractions

. g ,'\.—f36 - 40.vwere shown by i¢muvoélectrophoresis to .be

antigenic.

I
a
D
]
R
N
v
»
{
| >
N .
. 4
.
N .~
i
2.
Y
-
LY
Y
1

——e 3
e -
7
r
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O.D.n28_0nm.

!

FIG. 5(a).

ISOLATION OF MI

SOMAL ANTIGEN FROM |

EY

MELANOMA PATIENT 8 FEI, (FEI I). -

~ Antigen Added -

i i

\ .KSCN >na.wn .

¢

. 04F ..1/
[ N
af N
s !
o .ON ! P \‘I/. -y .
/ A ¥ &
ot ™~

35 36 37 38

39 40

— 10 15 20

.2

73

25

.
4

30 35

* .- Fraction Number




e
TABLE. 11 (b). .
| ISOLATION OF MICROSOMAL ANTIGEN FROM MELANOMA PATIENT
6 FEI. USING SERA FROM PATIENT ELL AS THE SQURCE OF
ANTIBODY (FEI II). v

FRACTION * 0.D. 280 nm. FRACTION ' 0.D. 280 nm |
1 0.095 26 0.000

¢

1

0.120 27 0.000

T A YN T Ky e

0.035“\ _ 28 ' 0.000
0

.000 29 " 0.000

.000 30 . 0.000

.000 .
- " POTASSIUM THIOCYNATE
.000 (KSCN)

L)

- " -009 ADDED' ABS. KSCN=0.060
g9 " 0.000 :

. ' N
ADDITION OF SOLUBILIZED 31 . 0.000
ANTIGEN - ‘ . ' g
) . ’ - 32, ., 0.000
FLOW OCCLUDED FOR 1 HOUR T
T 33 . 0.000

1é~ 0.000 . 31 © 0.015
11 ’ 0.000 .35 0.045
12 . 0.205 .36 ~0.060
13 ~ 0.295 37 - 0.060
3 LS ©0.135. - 38 | _0.060
15 0.095 39 0.060
16 0.085 40 '9.060




t

/

TABLE 11 (b) CONTINUED

17 \ ' 0.070

18
19
20
21
22
- 23
2h
25

0.060
0.650
0.045
0.030

. .

0.025
0.020‘
0.010
0.000

\

The elution profile is shown graphically in Fig.5(b).

"The inset deplcts the .antlgenlc fractions after each

fraction was dialyzed to remove the KSCN.' Fractions

I L]
34 - 36 were shown by immunoelectrophoresis to bé

antigenic.

o
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FIG. m?v,..,

ISOLATION OF MICROSOMAL ANTIGEN FROM

. 30

MELANOMA PATIENT 6 FEI. (FEI I1).

Antigen Added

' KSCN Added

£
-
@
. .,.9._ 154 .02} / \
a) . ot A -
e ‘ - S
10 33 34 35 3 a7 38
- ho . ﬁ\ ~
.05
z ,
. Y v F, .
: 0 5 .10 30 35 40 45
TS Fraction Number




. TABLE 12
| ) BHE
“ ISOLATION OF NICROSOMAL ANTIGEN FROM MELANOMA PATTENT )
7 ZAI. | -
, FRACTION * 0.D. 280 nm  FRACTION 0.D." 280 mm’ y
1 0.090 - 29 0.000
2 0.005 T30 0.000 o
3 ° 0.000 v 31 . 0.000 | .
L 0.000 LT K N
v 0. 000 POTASSIUN THIOCYNATE
. 6 +0.000 ADDED ABS. KSCN=0, 075 "
7 0,000 ~
8 0.000
; .9 ‘ 6.000 32 0.000 ‘
S . | - 33° © 0.000
ADDITION OF SOLUBILIZED : g
. ANTIGEN 34 ., 0000
. FLOW OCCLUDED FOR 1 HOUR ,«-35: . 0.000 - _—
. . ' | w36 7 0.000 S
10 0.000 37 0.000 ’ :
11 0.185 38 T 0.000 '
12 ‘ 0.200 39 ' 0.000 ° .
/ v 13 0.185 ~bo 0.025 -
14 © . 0.185 n 0.055
) 15 0.165 . ' 42 0.065
16 Yt 0.135 43 - 0.075 )
. , \ ( . =
, . ‘ o



W

TABLE 12 CONTINUED

L4

17
18

19
20

* 21

22
23
24

25

]

26
27
28

0.100
0.050
" «  9:025
,  0.050

' 0.010
0.010

0.010

0.025

0.000

iy

»

0.000

0.000
0.000

\

by
45

6

b7
48

k9
50

~

51.
52

53
54

.55

.080

.a75
.075
.075
.075
.075
.075'
.075
075
.075
.075

.085

* .4_!

¥ The elution profile 1s shown graphically in Fig. 6

114

NS

The inset depicts the antigenic fractlons after each

fraction was dialyzed to remove the KSCN.'

L2, 44 and 45 were shown by immunoelectrophoresis

to be anfigenic.

Fract{on?



-

[ S
v

{

FIG. 6

- ~

*

.o ISOLATION OF Z_OmOmOZ>—. >Z._._Om2 ﬂmOZ_
. _Sm_|>207\_> PATIENT 7 N>_
-9
e Antigen Added KSCN Added 15 - A
.20} !
. 10k .. /._. .
€ el \

. m ..—‘m v ﬂ—
e - \
Y , . \
gl .
o9 . 46

.05}
0 5 - 25 _ 30
- i Fraction Number \
- M L



* TABLE. 13

ISOLATION OF MiCROSOMAL ANTIGEN FROM MELANOMA PATIENT

- . 8 SHU. . ' Vs
: . FRACTION #* " 0.D. 280.am~  'FRACTION '~ 0.D.. 280 nm
- ) //./ : -
. e
P 1 . 0.130 Te29 . 0.000 ‘&
o2 . 00055 L. 30 0.000 S
3 . 0.040
L 0.020 " POTASSIUM THIOCYNATE
- 5 0. 005 (KSCN) . .
6 0.000 ADDED ABS. KSCN=0.055
- T 0.000 ; B
) 8 0.000 . 31 0.000 "
9 0.000 32 "~ 0.000" B
10 - 0.000 . 733 v 0.029
. ' 3l 0.000
| ADDITION OF SOLUBILIZED o
3 " ' ANTIGEN 35 \\\ 0.000
| v :
; . FLOW OCCLUDED FOR 1 HOUR 36 '+ 0.035
| ) ' T 37 0.075 .
| , o 38 0.070
‘ e : . :
- - ‘ 11 0.000 39 0.070
12 0.065 o 0.065 -
J 13 . 0,260 o S 0.055 .
- .
1 14 0.240 2 0.055
/ . % J
0.175 43 . 0.055

15 °




" TABLE

‘ . 16
17

18
[
: 20
21
22
23
24
25
26

“BT

28

* Thg elution profile 1s shown graphically in Fig. 7.

i\.
13 CONTINUED
Y Coars s b
?.175 J 45
0.14%0 L6
0.145 b7
® 0.125 48
w0 0,090 19
0.055 - 50
0.020 *51
) 0.000 . 52
0.000 ' 53
T 0.000 54
S Y SRR
0.000
P

[

The inset deplicts the antigenic
]

oy,
fracpion was dialyzed to remove(the KSCN. PFractilons

}G - 40 were shown by immunoelectrophoresis to be

ant;génig.

zfra%gions after each

0.055

0.055 //J~
0.055 : .
0.055
0.055 . s
0.055 . -
0.055

0.055

0.055

0.055

0.055

0.055 : . .




118

. \.,, FIG.7 ISOLATION OF MICROSOMAL ANTIGEN
30 FROM MELANOMA PATIENT 8 SHU.
. Antigen.Added 'KSCN Added , -
.Nm.... .
-« B 05—
.20} |
m{\L _.
,\m 15} .
\D” |
0..._0-
y ‘
;.05
0 5 10 15 20 Mm. 30 35 40 45 50
" Fraction Number
J
R G— €1 ] - =
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| TABLE 14 ,
ISOLATION OF MICROSONMAL ANTIGEN FROM MELANOMA PATIENT .
9 ROS.
FRACTION * \D. 280 nm FRACTION 0.D. 280" nm ‘
1 0.096 © POTASSIUM THIOCYANATE
&\ (KSCN)
2 .035
ADDED ABS. KSCN=0.065
3, . 000
4 e 0000 ‘
5 000 0.000 .
- 6 .hoo 0.000
7 . d% 0.000
8 00 0.000 .
9 0.000 . §.000 ‘
g . > » .
10 0.000 0.024 .
ADDITION OF SOLUBILIZED S 0.065
ANTIGEN | _ 36 6. 085
~FLOW OCCLUDED FOR 1 HQUR 37 . 0.075
. _ . -, /
§<\\‘ 38 - 0.070
39, 0.065 2
11 0.000 40 -0.065
{ : \ \ _
12 0.150 41_ 0.065 ,
13 0.290° - 42 0.065 |
14 L 0.285 43% 0.065 |
15 -. ©0.148 by 0.065
{

o
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‘ Pt 120
R} : . - . . )

TABLE 14 CONTIINUED ’
16 . 0.066 45 . . 0.065
17 " o0.062 . U6 “0.065
18 " - 0.040 X 0.065 . o,
19 © 0.025 48 0.065
20 " 0.016 b9 0,065: )

21 . "0.000 50 ' 0.065 (:
.y 22 . 7 0.000 51 0.065. -
-23 . - 0.000 " 52 . 0.065
- 24 .+ 0.000 53 "0.065
25 © 0.000 54 ©0.065 .
26 - 0.000 55 0,065
27 - 0. 000 N
28 ©0n000 - L ’
e »
, ‘ . ‘ . R 4 - h/’
* The e’lutien profile is ého»;n graphicall& in-Fig. 8.
The 1nset depict§ the antigenic fractions after each ’?,-’
was dlalyzed to remove the KSCN. Fractions 34 - 38
p were showq ‘by immurioelectrophoresis to be antigenic. .

* [ ‘ 3
B
’.
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FIG.8 . ISOLATION OF MICROSOMAL ANTIGEN FROM

MELANOMA PATIENT9 ROS. = o

n
(=

-0.D. 280nm
3

Antigen Added .

j..., ,.

KSCN Added % —
.05t X o

\\.\. + ,
|5 |
5. 10 15 -20. 25 30

Fraction Number . .

»
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<, p ) .TABLE 1% -
‘. (29 N - ‘,. N .

w . > ey s . )
ISOLATION OF MICROSOMAL ANTI?EN\FROM MELAﬁOMA ?ATIENT

10°ELL. , . A
{ . ! : -

FRACTION * - 0.D. 280 nm Fnﬁngou 0.D. 280 nm Do

-

‘ .
.0.08%" ’ 29 0.000 /
. [ 0.025 | 30 '0.000 u

3. % o+ “o.015 . 3l © 0.000
. 0.015 X 32. " 0.000 ;
0.000. . 33 0.000
s 6 +0-000. .. POTASSIUM THIOCYANATE S

1]

o000 (KSCN) /-

" 0.000 - ADDED ABS. KSCN=0.060 ,

O - 3 N U et W I’\J,l—'

0.000.-

10 - €0.00D e : o
2 \ . . - '
R CE 3. 0.000 .
ADDITION 'OF -SQLUBILIZED ' . )
;ANTIGENQ : : 35 | 0.000
LT - , 36 - 0.000"
IFLLOW OCCLUDED FOR'1 HOUR N L e :
A N 3 . L R N 37' 0.00‘0 - )
A S | 38, 0.043 R
1 - - 0.000. 39 0.065
a2 . 09.000° " lo . 0.070° ‘
S . LN B . - . . .
i 153 © . 0.455 . - Jb 0.060
B R ) ) SR P "~...0.060 !
| ’-' ) c_’ - \\.
4715 o 0.450 . 43 0.060
1 ) ‘ . , _ 3
A , * ! ¢
° § ¢ ’,\
:,



B

a®

‘TABLE 15 CONTINUED-

‘16 A 6.900 : T u_o.o%o
17~ 0.370 TH " 0.060
18 .. © 0 0.375 4. 0.060
19 | 3.350 : 47 _ 0.%60
o 20 0.280 ., 48 0.060 _‘, ‘
21 0.288 49 © 0.060 S

22 0,178 | f;uj' 50 " 0.060

e \\\\é3 © 0,100 - -: 51 ° 0. 060

24 © 0054 t52 0.060
25 . " 0,022 g ng‘\3 X 0.060
26 | -005 - 54 ‘' o.k0 ‘
271 = 0.000 155 | 0.060 . ;\
28 0.000
d
*. The elution profile is shown graphically in Fig. 9. *.'.’: ~e
The’{nset depiéts the antigenic fractions after eac% .
was diélyzed to remove the KSCN; (Fractions 38 - 40

ﬁeqe shdyg by 1mmunoe1ectrophqpesisfto-be antigenic.
\ ' ‘ B I

i \ N ', “ & - . J
i -
l .
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A

FIG.9 _m0r>._._©20m MICROSOMAL ANTIGEN _umOZ /
wﬁm;zo.sb. _u>.:mz._. 10 ELL.
Antigen Added ) KSCN >aama‘
.50r - )
. .40} — -
m \ b
S
J &30 :
-0
O 2o}
B (1)
0- 10 15 /mm 30
- _u_‘mo:oa zs,:cmq

]
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TABLE. 16

PROTEIN CONGENTRATION OF ANTIGENIC FRACTIONS:

Each fractlon was dlalyzed against 0.01 M potassium phos-

“phate, 0.15 M NaCl pH 7.5 for 12 - 14 hours in a cold

ﬁoom at 4°. c.

Protein concentration of each fraction was

determined by the Lowry method.

PATIENT FRACTION = 0.D.  POOLED - VOLUME PROTEIN CONCEN-
600 nm VOLUME AFTER  TRATION IN CON-
“ml CONCEN— CENTRATED FRAC-
TRATION TION s
ml  0.D.600 mg /
nm ml
FEI I 36 0.041/50ul 36-40 )
37 0.035/50ul o
38 0.025/5041 4.5  0.75 0.065/50ul 0.26
i
39 0.015/50ul
w&‘ 0.010/50ul
ZAI 40 0.015/50ul
. 7/
41 -+ 0.015/50ul 42,44,45 .
42 0.020/50ul . ‘
T3 0.015/50ul 2.5 0.60 0.110/50ul 0.47
. by 0.025/50ul1 . n .
45\ 0.155/50ul .
SHU 36 0.028/50ul  36-40
37 0.035/50ul ‘

-
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TABLE 16° CONTINUED oo /
- . 38 0.030>5ou1 4.3  0.65 0.058/50ul 0.24
39 0.030/50ul
b ' 4d 0.015/50ul ” -
~ ,ROS * 34 0.025/50ul 34-38
| _ 35 0.042/50ul | .
. 3 0.051/50ul 4.7  0.56 0.055/50ul 0.23
37 0.035/50ul | N
, 38 0.017/50ul
) © ELL 38 0.030/50ul. 38-40
- L 39 0.035/50u1 _ “ N
' 40 0.035/50ui . 2.5 '0.48 0.049/50ul 0.22
oun 0.010/50ul o
- FEI II 35‘ 0.011/50ul 34-36
\ 35 0.035/50ul . .
I 36 6.025/50u]‘ ’2.8 ..0.35 0.053/50ul 0.22-
- "37 0.005/50u1 v
" ° o o )
s ,
. .-
| : . : ° ’ S
Yoo ‘ A - - . "




, /' TABLE 17

IMMUNOLOGIéAL TEST (IMMUNOELECTROPHORESIS) ON ANTIGENS

WITH AUTOLGGOUS,‘ALLOGENEIC MELANOMA AND CONTROL SERA.
Before te;tiné, a 200 ul aliquot of each antigen fraction

was removed and further concentrated to at least. one -

hdlf of this volume. , 4 ) .

' e l . i
PATIENT  ANTIGEN . SERA USED _
DILUTION 4 . Y
FEI ~ ZAI  SHU  SARCOMA  NORMAL |
FEI I 1/2 3+ 1+ 2% . - -
/4 3+ - 2+ - -
ZAI 1/2 S+ 34 1+ - - - -
ok - 3 - - - .
SHY ' ) 2+ o4 3+ - -
V2 2+ 2t 3+, - -
ROS ELL FEI oo : :
ROS 1/2 ' 3+ 2+ 1+ - o |
1/4 3+ 2+ - .- -
ELL 1/2 2+ 34+ 1+ V- -
1/4 124+ 3+ - - -
, ' {
FEI'II 1/2 3+ 2+ 3+ - s =
1/4 3+ 2+ 3+ - -

LEGEND: 3+ strong, 2+ weak and 1+ very weak 1mmhnd/

precipitétion lfne. = no immunoprecipitation.lines observed.
. . ! .
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‘ml fractions co #d. Each fraction was subsequently

“anti-human IgG.
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- TABLE 18
SEPARATION OF ANTIGEN- - ANTIBODY COMPLEXES ON SEPHADEX

G 200 COLUMN:

t

-

23.5 mg of '50% ammonium sulfate precipitated protein from
neéative gera of patient 6 FEI were applied to the column.
The umn was eluted with 0.2 M Giycine HC1 pH 2.2 and 2

dialyzed against PBS pH 7.5 & rotein concentration doné

on each one. All fractions were tested, us

diffusion Ouchterlony against autologous positive sera and

FRACTION - O.D.’600 nm IMMUNOLOGICAL PATTERN

, *—

o ANTI - HUMAN .. FET SERA
IgG ‘

1 0.020/20ul oo - -
2 0.020 - s -
3 0.020 v - - - ;
} 0.020 - AT -" |
5 0.035 - - - R

56 . 0.195 - - . - *

/7 © 0.640 T - - ' y
-8 - 0.850 - -
' BN ' ,

9 . 1.250 . - oS

10 .~ 0.86e’ - -



TABLE 18 CONTINUED .. ° | .

A \

11 0.800 ‘4 .
L 12, 0.680 + -
13 N 0.660 + -
14 » 0.640 + R B
15 - 0.630 L+ -
16 : 0.480 . + R B
17 0.350 -

0.175 -+ -

19 0.085 + . -,
20 0.020 - - + -
21 0.015 =~ - + ;
't L 22 0.020 -. - + ' |
\ 23 0.035 - - + :
24 r 0.105 - _ \ +
25 . 0.078 - S +
) 26 0.020 .- + f
27 0.015 . - - “ - ‘
” PLATE 1 \\\\\\\\\;\\biag
(a) Countercurren§‘Immuﬁoelectropﬁorgsis on Aut ous and

~ Allogeneic antigeﬁb isolated from 1% Triton X 100 solub -
ed membrane from Patient\FEI, Wells 1 - 6 %pntain antigens
from fractions 35 - 40 obtained from FEI I. Wells 7 - 11 -
contain antigens from fractions 33 - 37 obtained from FEI II.**
Wells 12 contain antigen from FEI Immune complexes. All
antigen fraction tested against Autoloéous'FEI serum.

» e ) '
- Table Ila Table IIb - '

.
s v
L—- 4 LR AN P8 ARV & 3 VAR PR s ——
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]

PLATE 2
(a)Ouchterlony (Double-diffusion precipitation) test on 1%

Triton X 100 solubilized mierosomal mempratient
FEI. Centre well contains solubilized mefibrane. Wells

1 and 3 contain gerum from a teratomd and a normal
patient respectively. Wells 2 and 4 contain serum from
melanoma patient. FEI and ROS respectively.

(b)Ouchterlony plate showing IgG positive fra;tions obtain-
etl from DEAE cellulcdse chromatography of melanoma patient

FEI serum. Fgashions # 5 to 10,

g
Yoy

e

e

- ry
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o PLATE 3

Electron Micrographs\of rough endoplasmic reticulum isolated;B

from melanoma cells. Pellets were resuspended in 0.25 M

Sucrose and processed for electron microscopy. X 39,000.
a) FEI b) Rl -

e e —p——
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MOR 11.4 cm

. TABLE-‘19

”

FROM 10* MELANOMA PATIENTS. !

, A
PATIENT LENGTH OF DISTANCE LENGTH OF
GEL BEFORE OF DYE" GEL AFTER
,ijINING MIGRATION DESTAINING

. ' - v
PER }1.3-cm. 9.3 cm l2.3 cm

VEN 1Tr.6 cm 9. —, 12.6 cm

9.2 cm

12.5 cm
. . /
!
fh
OLI '11.2 em - 9.5 cm 12.3 cm
i
\ @

"~ $SDS POLYACRYLAMIDE GELS ON STRIPPED MICROSOMAL MEMBRANE

\ .
DISTANCE OF D
PROTEIN ’
MIGRATIO

2.oj 2.6,13.3,

" 3.6,

5.3,]6.3, 7 5,

7.8,(8.3, 8.6,

9.1 ¢

3,4, -oo, 5.3, K
6.3, %.1, 7.3,

7.8, 8,2,8.8 em.

2.1,
3.6,
4.6,

6.1,

7.5, -
7.9, 8.2(9.0 cm. .

-

o
[}

(00] 0] £ O
w ¥ e
L

-
N W = Wae

1.9, 2.5, 3.8,

4.3, 4.6, k.9,
5..1", 5’5’ 6'3’
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TABLE 19 CONTINUE
] : L ‘ : 6.5, 7.6, 8.1

8.4, 8.9,9.3 cm.

o

TRE 11.1 cm 9.1 em 12.2 cm (:;: 2.0, 2.6,
S [ .-* 3.3, 3.5, 4.0,
/ ; " . b, b6, 5.2,
I \ ’ ' - 5.6, €.1, 6.7,—
- S 7.5, 7.7, 8.1,
“ . 8.4, B.9.cm.

FEI ' 1;15 cm‘ - 9.U‘cm 12.5 cm 2.1, 3.2, 3.5,
Do | " 1.3, 5:0, 5.5,
‘ ' 6.0, 64, 6.9,
) : ST ~T.4, 7.9, 8.3,

- : . H <« .+, 84,89 cm

ZAT 11.4 em - ’915 cm :1235 em 1.8, 2.5,.3.8, .
645.5, .,
.5, 7.1'5 '

n

.1, 8.8,

~, . . . . ' . . "' . . ' u.2"
- o - ':~, 6.3,

| * _ ‘ .

. R o S s,

9.0,

o oo . o =

.35cm.

W

.2, 3.3,
- o ‘ . 3.6, b.b, 4.5,
. ] g - . - . 5.0, 5;5’ 5.6,

- SHU 11.4 em 9.4 em 12.5 em 1 1.7,
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- TABLE 19 CONTINUED
‘. *
R
. * 4
- - “
¢ 3
~ “ M
N £
’ ‘
ROS 11.3 em
o o
. 1’ s
D‘
. oq -~ “
-" [N <Y
-~
‘e
s »
. ) .
ELL 11.5 em -
t
o« -
[ A
a
L ° ‘] N
" -~
0
v, ., -
ey . , .
1Y
° . ‘
® P .
R ¢
) o
’ .
2 &
i LY
.
.
° - "
A}
N ‘l
R . .
- - he

)

6.3, 6.5,
7.6, 8.0,
R
9.1 cgl.'

2.1, 2.3,
3.6, 4.0,
5#3, 6.2,

,7'-1,

8.4,

2.6,
4.8,
6.5,

4.2,

6.9, 7.5, 8.0,

'8.9°9.3 em.

2.2, 2.7, 3.6,
5.6, 6.4,
7.4,
8.6,

7.7, 8.2,
9.2 cm.

v

©



- , 'TABLE 20 '
! 5 '
SDS PLYACYLAMIDE GELS ON MICROSOMAL ANTIGENS
. PATIENTS USING AUTOLOGOUS SERA AS THE SOURCE
PATIENT. LENGTH OF°  DISTANCE LENGTH OF .
) GEL BEFORE OF DYE GEL AFTER
TR STAINING . RATION DESTAINING
© ) 5” \’ ‘
‘ } FEI . 10.6 cm 9.7 cm 11.6\fm
ZAI 11.6 cm 10.3 cm 12.6 cm
SHU 12.0 em ©10.6 cm 13.1 cm
’ ’
T W ., ROS 10.9, cm 10.1 cm 11.9 cm
)‘. '
3
- ba .
‘ vioog . ’
4
J ; »
. ’ _ s

© 3.7, 4.9, 5.6,

FROM MELANOMA
OF ANTIBODY."

DISTANCE OF
PROTEIN
MIGRATION

4.5, 5.1, 5.6,
6-“, W.O,S.Q‘-Jm . K“.

5.8, 6.4, 6.9,

- 8.8 em

5.2, 6.1, 7.0,

7:6, 10.2 cm
; ‘

6.5, 8.0 cm.
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TABLE 21 N
SDS POLYACRYLAMIDE GEL' ON -(a) MICROSOMAL ANTIGENS ISOLATED
FROM TWO MELANOMA PATIENTS USING ALLOGENEIC SERA AND o

(b) ANTIGEN(S) FROM NEGATIVE SERUM OF ONE MELANOMA PATIENT.
-

PATIENT LENGTH OF DISTANCE LENGTH OF DISTANCE OF

GEL BEFORE OF DYE ‘GEL AFTER  PROTEIN
STAINING MIGRATION DESTAINING MIGRATION
FEI /% 11.8 cﬁ' 10.5 cm /12.8 em 5.9 cm
"ELL il 11.6 cm‘ 10.3 cm V12.6 cm‘, 5.8, §.5 cm
éEr é 10.7.cm 10.0 cﬁ | 11.7 cm | 5.7 cm

¥ Serum used for isolation from patient ELL

]

1 Serum used for isolation from patient FEI

8 Negative serum used.



TABLE 22

»
s

MOBILITIES AND MOLECULAR WEIGHTS OF PROTEINS FROM MELANOMA
PATIENTS MICROSOMAL MEMBRANE:

THE MOBILITY WAS CALCULATED'ﬁ% - !

DISTANCE OF PROTEIN LEﬁ?&H OF GEL BEFORE
MIGRATION STAINING
MOBILITY = X
LENGTH OF GEL AFTER DISTANCE OF DYE'MIG-
DESTAINING , . RATION

¢

CORRESPONDING MOLECULAR WEIGHTS OBTAINED FROM A PREPARED

~

STANDARD CURVE.

!

PATIENT 1 PER

K

,. MOBILITY CORRESPONDING MOBILITY CORRESPONDING
MOLECULAR WEIGHTS MOLECULAR WEIGHTS

s

0.198 . 200 000 46 000
0.257 . . 165 000 ) 000
0.326 " 130 000 | 8 000
0.355 a 120 000 | 500
0.435 90 000 ' A 000
0.454 - B4 000 . 500

. 0.524 , 66 000

PATIENT 2 VE)u ‘

0.344

i
0.405 ) 100 000

i
.

125 000
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TABLE 22 CONTINUED

. 0.536
" 0.627
0.718

- PATIENT 3 MOR

0.139
0.198
0.208
0.258
0.327
0.357
0.396
0.436
0.456

PATIENT 4 OLI

[

0.182
0.240
[ ~ 0.364 .
. 0.412
0.441
0:470
0.518
0.527

<

62

46,

33

250
200
195
165
130
120
104

88

82

- 220

180
120
100

88

79
67
64

e gl e o o Ay g B tr—
T TECRIE, o

o vt Ty W
e S NV

000
000
500

000
000
000
‘000
000
000
000
000
000

000
000
000
000
000
006
000
000

0.830
0.890

.535
575
.605
.644
.674
0.743
0.783.
0.922

o O O O o

0.604
0.623
0.728
0.776

.0, 805

0.853
0.891

22

18

62
54
49
by
39

31 -
25 .
16

000
000

000
000
000
000

000

0o0o
500
500

. 000

000
000

* 500

000
000
000
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TABLE 22 CONTINUED ‘
S : .

- . PATIENT .5 TRE ‘ : <
0.140 &~ ,// 250 000 0.560 58 000
0.200° "~ 200 000 - '0.620 . 47 000 -
0.260 . 165 000 " 0.670 39 000

" 0.330 130 000 0.750 30 000 -

0.350 . 125 000 L _ 0.770 28 000 ‘
0.400 104 000 . 0.810 24 000 |
°'Q33_~__;‘,,ﬂ 88 000 0.840 21 500

o ' 0.460 . 82 000 0.890, 18 000

| . 0.520 67 000 ”
/ ’ |
TABLE 23

MOBILITIES AND MOLECULAR WEIGHTS OF PROTEINS FROM MELANOMA
PATIENTS MICROSOMAL MEMBRANES AND ANTIGENS ISOLATED FROM
SOLUBILIZED MICROSOMAL MEMBRANES USING AUTOLOGOUS SERA.

PATIENT 7 ZAI
CORRESPONDING MOLECULAR WEIGHTS

MOBILITY
| MEMBRANE PROTEINS . ANTIGENS
, ;

» \ . 0.173 ' 230 ° 000
| 0.240 180 000 +
| 0.365 ‘115 000

)
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; | TABLE 23 CONTINUED . : ]
g a ‘ . . R
% o . “0-“63 104 000 . -
S 0. 442 7' 88 000
; j// , 0.528 : 64 000 -
3 0.528 ‘ o ) ' 6L 000
é g 0.563 ' ) 58 000
: 0.605 49 o000 -
i 0.617 | | 47 000 .
0.624 ‘ 4y ‘Q'ooo | i
'~ 0.682 38 000
0.720 33 500
| 0.768 o 28. 000
0.786 v : . 26 000
‘e . 0u845 21 000 - -
0.864 ' ' 20 500 R
2”*‘\;\ 0.892 18 000 | ,
. SR
PATIENT 8 SHU
A 0.165 230 000
, \ N - 0.311 140 000 N
| 0.320 135 000 - o
; ,0.349 | 125 000 , S
q 0.427 ‘92 000 '
. , ,
a }
AK \
g ,, S
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58
b7

Polyacrylamide gel electrophoresis of microsomal membrane
antigens from melanoma patient ZAI.
membrane was solubilized with 1% Triton X 100 before |

applying onto the affinity column.

26

a2

000

000
000

000

PLATE

The microsomal

143



(contamination)

R s

PLATE 5

Polyaérylamidé gel electrophoresis of microsomal membrane
‘antigens from melanoma patient 8 SHU. The microsomal‘
membrane was solubilized with 1% Triton X iOO before

applying onto the éffinity column,

¢

o
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PLATE " 6

Bl

.Polyacrylamide gel electrophdresis of .microsomal membrane

antigens from melénoma patient 9 ROS. The microsomal

membrane was solubilized with Triton X 100 befdre apply;

ing onto the affinity column.
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_TABLE 23 CONTINUED

0.446 | 8 000 -
0.449 . 84 o000
0.485 74" 000
0.527 , - 64 o000
0.534 64 000 . L
0.543 - 62 000

- 0.605 o . 49 ooJ
0.611 * 49 000 |
Oléﬁl b 44 000 | .
0.656 | S YA 41 500
0.688 - | i 37 000 .
0.738 31 000. -

~ 0.776 .26 500

0.815 ' 23 500 2
0.880 : o I . 19 000

" 0.883 L. 19 000 ° o

PATIENT 9 ROS
0.203 200° 000
0.222 - 190 000

" 0.251 175 000,

0.335 . : .¢ 124 000
0.348 T 125 000
0.386. - 107 000




N

TABLE

-0. 4hl
0. 464
0.513
0.526
0.598
0.599
0.628
0.667
| 0.725
0.725
0.773
0.860
0.899.

23 CONTINUED

‘-

82

50
46
39

32

28
20
17

000 ‘ >

000 °
000

s 64

500. T
000 |
000

000 A

5060
500

-8

000,

500

000

147
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TABLE 24 o ' e

"MOBILITIES AND MOLECULAR WEIGHTS OF PROTEINS FROM A MELA-

NOMA PATIENT MICROSOMAL MEMBRANE AND ANTIGENS ISOLATED

FROM THE SOLUBILI1ZED MICROSOMAL MEMBRANE USING ALLOGENEIC

\
SERUM. ¥, ‘
>

A

PATIENT 10 ELL

: : CORRESPONDING MOLECULAR WEIGHTS
MOBILITY :

o MEMBRANE PROTEINS ANTIGENS
“ oi209 - 195~ 000 -
0.256 165 .000
0:345 ~ “125 000 |
©0.399 - - 104 o000 . :
0.518. N 66 000
0.532 . [ 64 o000 -
0.581 N ] ) ,- | \ "__i_oﬂo\o'
0.609 49 000 :
0.704 * 35 000 .
0.732 - 32 000 - -
0.780 26 000 *. h
'0.818 - 23 000" -
0.875 * - | 19 000

" # For this isolation IgG were obtained from positive

serum of the patient FEI.

-~ ]
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applﬁing onto the.affini Y column: Lo o
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% PLATE T e N ,
N - ) : L " ' .. ’4, L‘ ‘.'.‘
Polyacrylamide gel electrophioresis of microsomal membrane . 3
. ' L o
. antigens from melahoma patient 10 ELL: The microsomal o
membrane was solubillized with Triton X 100 before, - "
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PRSI TABLE 25 - :

° o ) ‘ ¢ . “ ’
hS ‘MOBILITIES AND MOLECULAR WEIGHTS OF PROTEINS .FROM (a) A
'MELANOMA PATIENT MICROSOMAL MEMBRA?F (b) ANTIGENS ISOLATED

> e

FROM THE SGLUBILIZED MICROSOMAL MEMBRANE USING AUTOLOG@US

SERUM (c) ALLOGENEIC SERUM AND (d)- ANTIGEN(S) ISOLATED

FROM AUTOLOGOUS NEGATLVE -‘PATIENT SERUM CDNTAINING ANTIGEN. - ‘,
‘ ANTIBODY COMPLEXES. ‘ : ] ¢

Q

"PATIENT 6 FEI

CORRESPONDING MOLECULAR WEIGHTS ¥

MOBILITY S /
\ __MEMBRANE ' MEMBRANE  MEMBRANE, _ ANTIGEN(S)
PROTEINS ANTIGENS* .~ ANTIGENS? =~ FRom

‘ “ COMPLEXES
LS ,

0.205 195 000 )
$0.313 . 140" 000 ”~
0:342 124 000
0.h31 :95 000
0.424
0.481
0.589
lo.?i&
.. 0.521
" 0,528
0,534
“0.587"°
0.602




_ N
. TABLE 25 CONTINUED ) )
0503 50 500 . k .
0.660 . 51 500
0.675 '( 38 000 T | v
0.718 33 500 . | Y
0.773 28 000 ,
0. 806 24 000 L; ] - -
0.815° 23 500 |
"0.838 L2 TBoo
0.864 20 550 ‘ - )

.. * Antibody obtalned from autologous sera
7 ' C " I'\' . “ . .
. At Antibody obtained from allogeneic sera from the .

patiént ELL.
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PLATE 8 ' C A
"y ) 3 /////’

Polyacrylamide gel electrophorésis of mlcrosomal memb:gne/” N !
antigens (I‘'and II) and antigen isolated from,immﬁﬁé\‘ - 1

co@@lexeé (III) of negative serum from patient 6 FEI. .

'ﬁThe;microsomgl @embrane was solubilizgd with Triton X .

100 beforé applying onto the affinity éolp .
. . » ". L’ , /.
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? -
PER OLI - MOR VEN ' TRE
N
\ X
} : | ‘
% #
| g
P g ;
it
e ; '
® :, i
-~
. 4
; ;{;*‘
Yy
-
{
e
/ .~ PLATE 9 '
‘ ‘ * ' ‘ < —
Polyacrylamide gel electrophoresis of miqrfsomal membranes ‘\
: ‘ p ( -
from melanoma Patients PER, OLI, MOR, VEN and TRE.
- indicates antigen of molecular weight 50,000 : ll,q00¢
L— + ) .
-=indicates antigen of m{b‘lecular weight 64,000 - 3,000
~ ):J, ‘\‘ \ . s '
1 ’ ) ! N /

>
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SPLATE 10

b

d

!

-=indicates antigen of molecular welght 50,000

’\“/hl\ == indicates antigen of molecular- weight 64,000
. A ‘

T s LTV R T

- from melanoma Patients FEI, ZAI, SHU, ROS and ELL.
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Pol'yacrylamide gel electrophoresis of micrdso_mal membrane"s

4,000
3,000
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* DISCUSSION

! - N
Previous investigations concerned with the identifi-

" cation and localization of tumor‘specific'antigens (22, 24,
25) showed that thére are mainly two groups of antigens
localiéed 15 the cytoplasm of melanoma cellgkl These are
(i) the autdldgous cytoplasm and (1i) allogeneic cytoplasm.

" These studies and othérs however did not elaborate as to
which subcgllular'cytoblasmic organelle fhese antigens are
‘assoclated with or give any detaileq informations abouﬁ
the 1dent1fic§tion of these antﬁgens, structurally and / or
1mmundlogica}1y. The results " of the present inves;igation
thus furnish evidence yegarding the localization of mela- }
noma Epecific cytop‘luasmic antigens an? additiqnal/bio-
chemical and immunological informations are provided on
these antigens whigh should bring us oﬁe step nearer
toWwards an understanding of the immunological response
and its subsequent failure in melanoma and possibly other

- ~
types of metastatic diseases.

For this investigation tqﬁ“malignant melanoma pétients
w;gg studied (Table 1). Routine blood samples that were
.obtainedxfrom thesé patiénts t; monitor the progress of
the patient 1ﬂkfesponse to the different forms of treatment

administered were used as the source of antibody. Whenever

L.

i Ve
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a

. possible positive antitumor antibody serum, determined

by cytoplasmicﬂimmunoflourescenée, Tables 2, 3 and ﬁ,

was used‘fo carry out the various immunological experi-

menﬁs; One current form of treatment involves the

Immunization of malignant melanoma patients with irradiatéd l

autologous tumor cells which were obtained from surgical

operations on these patients. These excised tumérs were

in some cases large eangh to provide eieess tumor
‘ B ' ;
ma\erial which were used as the source of antigen in this

investigation. -

The results from Tables 5(a), 5(b) and 5(c) show

that when melanomd cells from three melanoma patients r

—

PER, VEN and MOR respectively, were fractionated by the

|
methods employed and six of the major dlbcellular fractions
subjected to immunological analysis to determine the’

immunologically active fractiqgé, there was consistency
‘ . ; .

ip fhe iﬁmunological pattern. eﬁause of difficulty of .
diffusion of whole subeeilular org;nélles in 1% Agar gels,
positiée immunopreéipitatioﬁ was only observed for the
Homogenate when these fractions were tested using the

double diffusion Ouchterlony method. This was possibly

due to tﬁe presence of free antigens sloughed off due to
1solétion'procedures. More reliable results were obtained

when the fractions Qere tested with countercurrent
v . "“
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immunoelectrophoresis on 1% Agarose gels: Strong immuno-

precipitation was observed in all three cases for Band III,

very weak immuhoprecipitation in Band I and very weak
precipitation line for Pellet 2 only in two patients, PER
and MOR. Band I Wwas not characterized but Pellet 2 is
belleved to contain whole nuclel. However our interest !F
was centered around Band III, which by enzymatiq assays
(Tables 8(a) - 8(e) ) and electron microséopy; was sh&wn
'/to be rough endoplasmic reticulum. The enzyme assay

results indicate thaé for Oubain sensitive Na® / k' f/
dependent ATPase (Table 8(a) awd 8(b) ) there seem to be ,
an even distribution of this enzyme in both major sub-
cellular fraction Band II and Band III. However, the
r8sults obtained from the Glucose 6 - Phosphatase'(Table;
8(c) ) and the NADH Cytochrome c¢ reductase (Table 8(d)

‘and 8(e) ) assays are more conclusive. Téble 8(c) shows

thé highest specific’activity for Glucose 6 - Phosphatasé,
an enzyme located mainly in the SER (51, 52), in Band II
whereas Table 8 (e) shows the highest specific activiéy

for NADH cytochrome ¢ reductase, a marker enzyme for .

RER (51, 53), in Band III. Further fractionation of this -
ff%ction followed again by 1mmunologica1 testing of tlie .
rééulting frac?ions led to in all cases, strong precipita-
tien liﬁe in Band A III, Fraction I and Fractidn II és' |

shown in Tables s(a) - 5(e).

s . *
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. eisternal space of the RER via the RER membrane. Therefore

1t is reasonable to assume that the antigens located within

158

Band A III which contained stripped rough endoplasmic

_ reticulum membrane, characterized by chemical ‘analysis such

as protein, phospholipid and ribonucleic acid content
PLP/RNA ratio (Tables 6(a) and 6(b) ) was the fraction used
for solubilization and isolation of antigen. 0.049% DOC

treatment of “this fraction from the above three patients

~ ——

resulted in the two 1mmunologica11y“active fractions,

Fraction I and Fraction II. Fraction I was the reconsti-
tuted stripped RER membrane containlng melanoma %ptigens‘
within the membrane matéix and Fractlion II contalned the
contents from the cisternal space of the‘stripped RER
congiéting of nascent melanoma antigens as well as other
secretory proteins which were i not immunologically active.

This means that the nascent antigens synthesized on the

ribosomes of the RER were vectorially discharged into the

the RER membrane are the same antigens localized within

the cisternal space of the RER with minor structural ’ '
A v

modification. As a result further fractionation of
Band A III with 0.049% DOC was not necessary and was not
carried out on the stripped RER of the additional seven

patients. For patients PER, VEN, MOR, OLI and TRE antigen

1sqlagai?s were not possible since only low quantities of

~ B
-




antigenic material were available for patient PER, VEN. .
and MOR whereas hlghly posltive sera were not available
for patients OLI and TRE. However antigen 1solations were 7
accomplished for the five other patients used'in this

investigation.

'

Antigens were isolated from these patients when DEAE ~

cellulose partially purified IgG from highly positive sera

were used to prepare Sepharose 4§ B affinity columns.

: Tables 9(a) - 9(e), (Figures 4(a) - U(e) ), show the

chromatographic pattern when 40% ammonium sulfate precipi-

tated immunoglobulins from patients FEI, ZAI, SHU, ROS and

ELL respectiveéely were loaded onto DEAE cellulose columns

and eluted with a NaCl gradient. In all cases IgG

concentratigns between 6 - 7T mg / ml (Tab1;:9f)'were
obtained and this was used for coupling\t; CNBr activated
Sepharose 4 B beads. “Sonicated, 1% Triton X 100 solubilized
microsomal membranes at the protein concenﬁrations shown

< 4in Table iO were then passed through'separate columns
and .the bound antigen eluted with 3 M KSCN solution.
Table 11(a) and 11(b) (Figures 5(a) and 5(b) ) show the

elution profile wheh solubilized microsomal membraneés from

-,

patient FEI are e;uted from af€inity columns prepared

with IgG obtained from autologous FEI and allogenele ELL
sera respectively. Tables 12 - 14 (Figures 6 - 8) show

therelution profile for solubilized microsomal membranes
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from patlents ZAI, SHU and ROS, respectively &hen eluted

from affinity columns prepared, with IgG obtalned from

corresponding autoiogous serum. Table 15 (Figure. 9) C

givés the elution profile for solubllized microsomal ° 1

membrane from patient ELL when eluted from affinity columns

prepared with IgG obtained from allogeneic serum from

patient FEI. The outstanding feature of all these profiles

1s’that in all cases the antigen was eluted in a single

————

peak occuring in the first few fractlons containing
' A

KSCN as shown ip Table 16. Immunological tests on these

fractions indicated that when they were tested agains‘c~

‘ autologous serum strong immunopreclpltation lines were

observed even when the amount of —antigen was reduced to

less than 5 ug with 1/4 dilution using Barbitone buffer

pH 8.2 (Table 17). When these antigens were tested with

allogenelc sera froﬁ different patients and &ontqii sera

such as serum from sSarcoma and normal patients, the

pattern was less distinct. Weak or very weak preclpita-

tion lines were observed for all me lanoma patients' sera

except FEI II where strong precipitation lines were

observed agalnst ROS sera. No precipitation lines were

observed with sera for the controls. This observation
-
is consistent with the findings of Lewils (24, 28) .who

showed by.cytoplasmic immunofluorescence the presence of

»

o )
~‘t group .specific antigens in the cytoplasm of melanoma s
I ' .

f




cells which are capable of binding to positive sera
from any melaﬁﬁma pétienﬁﬁ. Antigen isolated from immune
" ¥ . A ¥ -

complexes in negative serhm}of patient FEI (Table 18)
was also subjected to immugalogicaliéﬁalysis. Treatment

/
of 50% ammonium sulfate precipitated protein with acidic

’

buffer followed by molecular sieve chromatography yielded
a peak that showed immunological activity agaipét auto-

logous positive serum but no activity against anti -

human IgG. Again this is in good agreement;with the obser-

. . . 2
vations of Lewis et al (32). These researchers found

\

immunological activityketween the IgG fraction of positive

and negative sera whereas in this case the so called antibody =~°

antigen (IgG - antigen) complexes were dissociated and the

\
antibody and antigen were - -separated before immunological
assays were done.

For structural analysis on these nascent cytoplasmic

"antigens SDS polyacrylémide gel eléctrophoresis were carried,

out on the antigens isolated from the five melanoma patients
\ . .
used as well as on stripped RER membrane of all ten patients

studied (Tables 19 - 21)., The solubilized antigens wgre‘
applied onto 5.6% gelé and the molecular weight of each
protein band obtained by extrapolating the corresponding

mobflity on a standard curvi’(rigure 10). The molecular

. weights of the stripped RER membrane shown in Table 22 for

patients PER, VEN, MOR, OLI and TRE respectively gibg a

molecular weigﬁt range of proteins exaending from 17,500

F}

ST (% gy ey b
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to 250,000 daltons. This molecular weight range has been

S

obtained by other researchers (63, 77, 78) and it represents

some 50 different species of polypeptide chains. The results

from Table 23 demonstrate that for melanoma patient ZAI,

«
. . nine nascent antigenic polypeptide chains can be isolated

when autologous serum was used to prepare the affinity

m-'"ﬂ‘*.k‘i'“‘““*f%"'f”i’ﬁ?“,%-;a'f S A ey

/7olumn. For patient SHU and ROS,” ten nascent antigenic - !

polypeptide chains were isolated in each case. In all

o \ thn%e above patients two antigenic molecules are pre-

dominant; an antigen of molecular weight 64,000 + 5,000

I
daltons is common in all three patients and is also found <

localized in the microsomal membranes of all ten patienég

studied. Another antigen with a molecular weight of ;
_SD,OOb i'4,000 daltons ﬁs also cémmon in all three patients

and can be localized, though less proﬁinently, in theg

&®
microsomal membranes of alll patients. Similar regults

a?e seen in Tabie 24 which shdws the molecular W ights df
antigens isolated when allogeneic serum from patient FEI
was uéed to-prepare the affinity column through which
so;ubilized"microsbmal membrane from patient ELL was

eluted. More interesting however are the results shown R

in Table 25. Here it is seen that the antigen of mole-
. »t . P

-
\

g%cular weight 64,000 + 3,000 dal;dns was isolated with auto-

gous se}um, with allogeneic‘seruﬁ from the patient ELL

d from antibody %‘entigen complexes of negative serum

]A_n ! R o P T D ——T AP M LI ¢ Sl MM <t
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of the same patient that solubllized microsomal membranes.

o
H

were used to 1solate“antigeﬁslﬁ the autologohs amd*&lloge-

nele cases (patient FEI), T ' o S
, | . & . 3 v \ 0

From these results, two important observations

‘emerge which could eventually’pla& an importany'part in.

the understanding of melanoma antigens and perticulémlyf' 3 , 4 /
obtaining insight on antibody - antigen oomplexes‘andoits - fa' ¢
réiationship to the failure of the immune systém in . .
malignant melanoma. The first of these;fin;;ngs is that S " .
"in melanoma there is a na%cent antigen havdﬂg a molecular " ?; ,

weight of 64,000 - 3 000 daltons which is believgﬁ to beA v
allogeneic cytoplasmic entigen (melanoma specific antigen) '

and 1s localized on the RER membrane. Secondlyg tHis t ~ !

‘antigen displays a structural relationship to that'isolated .

from antibody - antlgen complexes. Preliminary investi-- o
: ' ) ,

gations (71, 79, 80) have shown that two antigenic =

cules, one ha;ing a molecular welght of 50;000°t

mole-

4,000 "

.Faéfimmunoprecipit&tioﬁ was observed for BHdth antigens . -'“-?. )

v e
A

LT e
TR

+

daltons and the other 12,000 = 1,000 daltons &an be’

lpolated from antibody -~ ahtigem comple;es.ﬂ_lt haé N T ="
further been shown ohaﬁ when these ﬁwo aqﬁigemS'are R e e
\geparated.to glve 1ndividual molecules and 1mmumqlogloal‘
test garried out using'autologouQCand allogeheic Sera,

&
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;5 but when they weqe mixga\and then' tested immuNflogically,'
‘ strong precipitation lines were observed with patient , o
“ and cross’- reacting sera. In 1ight of this,'the immediate *
' § qnestion that has to be asked-1s whether the antigen having
a molecular weight,of 50,000 i,g,ooo éagtons, which has .
wbeen_isolated from the solnbilized melanomn patient's RER &

, membrane and found present 1n the microsomai. membrane of "

all ten patients studied 1s the same antigen having the

molecular weight 64 000 % 3,000 daltons. Here before the , N

LE

antigen is vectorially discharged into the cisternal space ' “

- from the RER membrane the antigen matures furtner changin?
- \
' _Anto a higher molecular weight antigenic mdlecule 8-
. b§ the addition of some carbohydrate residues within the . .
+ . cisternmal space of the RER. . 1

C o Anpther interpretation could be that the 6U 000

I+

5;000 daltonSvantigen comprises two antigens, 50,000
h ;000 daltons and 12, 000 - 1,000 daltons and that the

< low molecdlar weight antigen is a B 2~ microglobulin
. v- /’ ."4 .

s .- @8 eéted by Thompson et al (64) and it combines . “ﬁ

‘ ?4 lfjﬂitﬁ?f:e higher molecular weight antigen before being -~ e ‘
R .

‘. recognized by the antibedy "to ‘form/the antibody - antigen .

complexes. At the moment it 1is unlikelx that the real

- nature of these melanoma‘antigens_can be elucldated with D/

| o .- ", ‘ "currentfknowlegge pf tumor antigens but hopefully, with
- L the extensive research presently being carried in this and -

[ <

{‘ ‘ ' ' © related fiélds, it should be' possible to obtain,a thorough S
.t LY P}\

" - ' . -




N . i

nderstaﬁhing of the role these antigens/blay in the
. ! “ ; e

staging of malignaﬂﬁ melanoma.
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