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ABSTRACT . .

N

9

R ) . ~ \ c. ' N
~ _ The technique of antibody dependent ce%lular
c%gptoxicity (ADdQl\was modified énd\standardized for

. . . . Vd
the detection of moﬁchte specific antibodies. Radio-

labelled (5lcr as sodium chromate) subpopulations of-
-peripheral blood leukocytes nq@ely T lymphocytes, B

/ _
lymphocytes and monocytes weré used as targets. A

ot

A . comparative study of the ADCC technigue with two
. [3
\ . }

) cdmplement dependent cytotoxicity.méthodsa dye Exclusion
and/fluorqchromasia, indicated that ADCC' was significantly
more sensitive for the detection of monocyte specific

antibodies. Hencé this method was used in further

studies. These are the only data in HLA immunogenetics

R in which this sensitive éséayiﬁaé been used for antigen
detection on pure B lymphocyte and monocyte preparations.

Sera from renal transplant recipients (28),'multi—

parous women.:(7) and systemic lupus'grythematgsu§~patients
. ‘ - - B ” ,‘.:l~v : .4 s . : o .
(5) were studied for the presence of monocyte speciFic

N

antibodies. = The sera'werevpooled platelet absorbed and

N o , .“ tested with highly enriched T, B and monocyte subpop-

o ulations. Strong monocyte specific reactivity was seen in

B 2L£:ansplant and53‘multipa2§ﬁé sera. These also showed

B céI17§§§@gfiéfgntibodies. REqrthef absorptions of the

sera yith‘pooled.B lymphocytés from appropria»”

- . )

«

iv |



‘in one serum tested,

B 1

.

A o

reactive donors or chronic lymphatic *leukaemia cells .

removed B cell specific antibodies. But'moﬁoéyte“

specific reactivity persisted Yn all, the .sera. Pooled

. ) : ¢
monocyte absorption removed the reactivity .completely

. " r .
further confirming the monocyte

specificity of the antibodies. ' . R

Studies in two informative families with one

AN
serum indicated that the monocyte specificity
segregated with single paréntal HIL.A haplotype. Further
studies are réquifed fdr°éc¢urate'definition of the

o

allelic antigen syétem‘of monocytes and its linkage

‘to the major histocompatibility complex.

@
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A.  Introduction. B N Jv',a SERRRER

Interest.ln the concept that the‘monocyte and 1ts
'der;vatlve macrOphage play an important role 1n the
'i 1nrtrat1onlof the 1mmune‘response‘has waxed and.waned
:inmthe past decade (ﬁelSon,l9é§);= The macrophage flrst
galned recognltlon ln the early>l920 s and 1930 s as"

the cell respon31ble for clearlng antlgen (Sabln,l923)
/ S

Its 1mportance faded w1th the recognltlon that” lymphocytes
-and plasma celis and not macrophages produce antlbody

molecules. Recently the ma:rophage has become| the

centre of immunologic attention with the realization

that the immune response to T cell dependent antigens (TD)
" requires the participation-of macrophages, T lymphocytes
and B lymphocytes (Claman and Mosier,1972; Katz and

Benacerraf,l972;’Unanﬁe,l972; Pierce and Kapp,1976). 1In

:

~contrast T independent (TI) antigens like lipopoly-

saccharide (LPS) (Yoshinaga et al,l972; Coutinho and

L

_____

Moller,l975; Jacobs 1975; Lemke et al 1975) and pneumo-

\

coccal polysaccharlde (Rowley et al,1973) do not appear

to require the participation of macrophages or only to
t x ‘
a lesser extent than TD: antlgens (Chused et al,1976;

Lee et al,1976). .The macrophage isaintimately involved -

in antigen'presentation to T and B lymphocytes (Rosenthal
. 33

\

PRI
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!

and Shevac, 1973; Unanue, 1972) ané =0 initiation of
the responSé”it4écts as a focal point for cglI inter-
3ction (Kétz and Benéce?raf,‘l972é Taﬁssig et al 1974,
Erb éﬁé*Feldmap,l975; Fe}dman et'al;1975). It is also
\regponsibl; for.production of a number of médiatoré‘
wﬁich eithef‘enhancé or suppreés.iglviﬁro respor ses tc
antigens.

‘It is now'wéli "cerstood ﬁhat specific immune

~

"~f1fesponse:genes play an important role in regulation of
. . . . : N

‘immunocomp;tent cell Inﬁe;actions (Kétz etral,1973).
Stuaieékin mice show thét the I region bf murine H-2 |
complex pafticularly/the I-J subregion is important in
the confrol of thése.interaétions (Murphy'et,al,1976;
Niede;hubef, 1978). The Ia:antigens of macrophages éeemv'

to be part of the signal'for T'helpeg cell activation by

protéin antigens (TD antigens), and iecognition of Ia

|
\

antigens of B cells seems toO be involved in T-B cell co-

e




in mice wfyh heterologous antimacrophage serum (AMS) °
give some evidence for this possibility. Macrophages

treated with AMS in vitro have been shown to adhere

\ _

poorly to glass, to exhibit decreased phagocytic

activity and to be lysed in the presence of C' (Unanue,
\

1968; Hitschet al,1969; Argyris and Plotkin, 1969 4

Gallily and Gornostansky, 1972). AMS treatment of mice

has been shown to decrease resistance of mice to.

>
~A,

several viral and bacterial agents and to‘depreés the(
antibody response to several antigens, (Cayeux-et al,
1966; Hirsch et al,1969; Panijel and Cayeux, 1968;
Zisman et al,l970). Reporté'on the effect% of AMS on
gfaftvreféétion have geéﬁ conflicting ana~this hés been
attributed to poor specificity of the AMS uséd,(Pearsoﬁ
_'and Osbold, 1974).' Stinnet et ai,(l976) Cﬁaraqterized
a mouseimacrophage"spécific antigen (MSMA) in NP-40
ektracts of 1251 radiolabelled mouse peritoneal macro-
phages using héterologous AMS. . This antigep y&é shown to
have a molecular wt. of 83,000 daltonsiand was present in
normal énd activated mécrophages.

HLA-A,B,C antigens (Kourilsky et al,1971) and Ta
like (DR)‘antigens (Wernet, 1976; Stastny,$l978a; Drew”

et al,1978) have been demonstrated on human monocytes.
. ‘ , _




ﬁeterologous gntiserum agaihst human macrophages (from
a case of pancreati; carcinoma) haé been raised in
rabbits (Greavéé et al,1975). After apprépriate
‘ : ?

absorptions,this serum appeared to mafk avspecies specific
antigen of‘thé human ﬁ nocyte;macrophage series. Recently
there we;é-repo;tsfsuﬁiesting the presencé of alldantigens
.specific for huﬁén'monocytes. - (Stastny, 1977; Moraes
and Stastny 1977a,b; Stastny 1978b,c; Cicciarelli et al,-,_.<
1978). . o | - g

Stastny,(¥977).did parallel testing of monocytes
and B celis frgm 40'normal‘donors with-7th Histoé;mpatibi—_
.1lity Workshop anti-Ia and local sera, us;ng standaﬁd‘B
celﬂﬁcytotoxicity‘technique. Although most reéétions
weré concordant.(M+B+),extra reactions with moﬂocytes
(M+B-) were observed in 39 of the.180v7w sera. 'Extra
reéctions with B cells were rare. Some éx2 correlations of
the.reactions withvmonocytes geﬂérated a number of
clusters whigh were not observea in B\cell reactions.
Thex wéfe reproauciblé and éhowédlcorrelations with local.
sera- known to épntain monocyte antibodies and none of
them a?peared to cbrrespona to ia grdups detected'in the
same cells. They alss fouhd that monocytes isqlafed

~

from cord blood reacted in parallel with endothelial.cells

. . . 1



from.umbilicél.cord veins of tﬁe same donors (Moraes

énﬁ Stastny, 1977a,b). Anti-endothelial sera ab;orbed

by monocyteg'lost'gytotoxicity for~endothelial ce;ls,

‘suggesqing that endothéiial anfigens are aiso expr%ssedf

on the surface of monocytes.  By. antigen e;distribution

) -

experiments they showed that vascular endothelial

antiéeﬂs are distinct from HLA antigens. They named them
endbthelial—monocyte (E-M) éntigens. The presence of’

. additional antigenic structures on endothelial cells had
.égen démphstrated edrlier in mixed lymphocyte endothlial
culture and inhibition éﬁudies (Hirschbérg et al,l§74, ¢

. ‘ A
1975). The importance of vascular endothelium in kidney

ailogréft rejection has beﬁn ;eported\ip'aniqals and in
man (Porter et al,1963, 1964; Kincaid-Smith, 1964, vetﬁo
and Burger, ﬁ97l;-Moraes ana'saégfny 1975, 1976, 1977a,b;
Hirschﬁefg_and Thorsby, 1975, Céfilli et al,1977).
Stastny (1978) reported that/pre—treatment of mono-—
cytes and endothéliallzells with anti—humén B2-micro-

glgbulin made these cells resistant to lysis by E~-M anti-

bodies. He claims that E-M antigens are associated with
\ . b )

BZ—microglobulin on the cell surface unlikerIa antigehs.
It is also claimed that most but not all monocyte

specific reactions segregate in linkage with HLA haplotypes

1
.
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(Stastny 1977, 1978b,c).

P
|

Drew et al,(1978) from Terasaki's laboratory
i \ 1 P

repofEédxgggferential lysis of monocytes compared to B

lymphocytes by‘kidney recipient sera and attributed this _

to monocyte specific antibodies as a result of high degree

~

of immuniization by .repeated blood transfusions and organ

- qsplanxat%on. Cicciarelli et al, (1978) reported the’
. : . . ) )

use of fowl anti-B cell serum to block DR antigens irn

the method for detecting monoeyte specific antibodies.

This is possible as the avian gamma globulin does not

combine with mammalian complement.
1

. | _
Since these studies indicated the presence of allo-

N

antigens specific fOr‘monocytes our aim .was to demonstrate

.

these antigens using multiparous and post transplant sera
/ : N

‘and to evaluate their possible role in orcan transplant-

-ation. Though DR antigens are well characterized by

cluster analysis which cofrespond quite closely and Sig-

: k]
nificéntly to‘D locgs antigens, most DR.antisera showed
specificity b%ogder than the D locus specificity (Bodmer
et al,l976); Since B lymphpcyge enriched populations pre-
pared by standérd techniques contained a variable number

of monocyt%s; these extra reactions might have been:

directed against alloantigens specific for monocytes

4
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contaminating the preparation or due to an antigen

moiety shared by many DR antigens: a pubiic Specificity4

- .



B. The Majgr Histocompatibility Comgléx (MHC) .

In all vertebrates studied thus far, the MHC has
been déscribed as a genetic éystgm of Cleely linkgf o
genes (Dupont et al,1976). 1In the man the MHC is known
as HLA and this encompasses a short segmgnt of o
chromosome 6. This.genetic region includes many loci
coﬁtrolling cell~surface determinants immune ?espogse
differenqes, soma components of the complement system
and perﬁaps other related fﬁnctions (W.H.O. Terminology ]

Committee,b 1975) .

1) The HLA-A,B,C antigens.

These léci with multiple alleles code-fbr the HLA-A,B,C
antigens'deéectable by serological methods on all
nﬁcleated cells (Wernet,1976). These loci.bf HLA are
located so close together on chromoéome 6 that HLA.haplo—
.types are generally transmitted froﬁ generation to

generation without change. Antigens of HLA-loci show : -

N\ P

gené@ic linkage disequilibrium which means that some alleles

\ A
of twd loci gan be found together on the same haplotype

with a ﬁuch highef {or lpwer) frequency than expeéted
from the product of the two individual gené ffequencies.
in the pOpulation‘(McDevitt and Bodmer,i974).

Antiéens of the HLA-loci show serologiéél Cross

reactivity. As in the H-2 system of mcouse, this

/

/



phenomenon has been explained on the basis of private
(nérrow)'and public (broad) specificities (Ceépellini,
1971; van Rood,’l973). This may be due to the presence
of common de£erminant parts'bﬂtween allélic products éf
onevlocus and each allele having individual ©or unique

antigenié determinants (Dupont et al,l976).

t

Thé HLA-A,B, C antigens . con51st of two polypeptlde

\
chains (Cresswell et al,1973; Peterson et al,1974; Culloﬁ

et al, 1974) A larger chain, a glycopeptide with
30,0“0 molecular wt. and a smaller chain which appezars to

be identical with B2-microglobulin.

The most commsnly used Leéhnique for detection of S
HL%*A,B,C antigens is complementldependent cytétbxicity
(Mittal et al,l968).

T2) ﬁ_riA;lﬁ_;ngtl_; :
Whem lymphocytes ffom'two‘genetiéally aifférent‘individuals
are co-cultured in VlEEQ a blastogenic response with cell ¢*

proliferation occurs (Bain et al,l964; Bach and

Hirschhorn, 1964). The cell proliferation is measured by

the extent of incofporation of radiocactive thymidine into = . ’

%
g
4

DNA on the 6th culture day. The response of each lympho-

.

iyte'population 1s studied separately'by doing one—way

-r unidirectional MLC (UMLC) cultures in which stimulating

e -

~

cells are treated with mitomycin C or irradiated. This

m R ke s o L T
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inhibits ce.l proliferation without interferring with

o

their stihwlating-cépacity. Cells that respond to MLC
are mainly T cells, being stimulated principally’ by
B cells (Lohrmann et al,1l974).

In man HLA identical siblings are usually non-

stimulatory in MLC (Amos and Bach l968).k However, most
HLA identical unréiatéd individuals do stimulate each

~ other in'MLC.(Mempel et al,1973). MLC experiments in
families wiﬁh reéombination showed that MLC interabtion
is caused by disparity at another loéﬁs closely linked

to the B locus of HLA (Ceppellini‘and.van'Rood,l974;
Thorsby, 1974). This locﬁs has been designated as HLA-

D at the Histocbmpatibility Confererce 1575. HLA-D
deﬁerminants have a more £estricté6 distribpé}on compared
to HLA—A,B,C an£igens. 4They are stron@iy expressed on

B cells and ﬁonodytes buﬁlnot detectable on T cell% By
conventiona: methbds.v HLA-D determinants are present
‘ 5150'05 spermatpzda'(Halim and Festenstein,. 1975), epi-
dérmal cells and éndothelial cells, but are abseht from
fibroblasts. and piatelets (Thorsby e£ al,1977). There is

some evidence for a second MLC.locus close td ths HLA-A

locus. Dispérity at this locus is associated with a

weakef MLC response, than diSparity at .HLA-D.

On ths basis of observed recombinants the map order



A .

become a widely used methdd. No responee or a weak

increased magﬁitude when confronted with the same-
,\ e o : . . ’ . .

|

| |
bf the four well defined HLA-loci seems to be HLA-D,

#LA -B, HLA-C, ﬁd HLA-A. (see Appendix A

a) Homozygous cell typlnq

1
l
Fbllow1ng the ‘inital suggestion of Mempel et al (1973)
1dent1f1catlon of HLA-D. determlnants by means-of stim-

ulating lymphocytes from donors homozygous at HLAfD has

-

-response by responding lymphocytes indieates that they

have that HLA-D determinant- which is hodozygous on‘ther
stimulating cells. A strong response indicates HLA-D ﬂ

disparity. By this.method'and an international cell ex-

. change eleven HLA-D determinants\havehbeen identified L
. t. N - \v‘ . v , - .

(Thorsby et al,1977). It'is often difficult to obtain

‘enough homozygous eelis'fgr each specifieity and re;, »H-
~'dueibility of the typing‘ig stili }dpetfectxthué twoﬂ‘v =
different typingneelle or repeeted‘ihveetigetionsvate
usuellw necessary fer_eseignment of each Dw determihant.
TE) Primed lymphocyte typing:(PLf;; Coa l‘c_ .

) \ o
ThlS method derlves from -the orlblnal observatlons of

AndeASOn andHayry(l973) in - the mouse that respondlng

i

‘ lymphocytes which have beeh.first primed in vit_o in,e

‘prima}y MLC;reépond with accelerated kinetics and

.
<

.2

Stimu;ating“ceilehin a secondary’MLC'or with other cells

,' ‘ R . ' . N B 4

.5. |

11



staring their HLA-D determiﬁants (Tho;gby’et al,1 77;
Bach et al,l977). This‘meﬁhod reqﬁireé much shorter
culturing time. for typiﬁg (24-48 b;ufs)\and\priming
\need notvbe done by‘HLA—b hdmdzygonc cells.i The homo-

| . ; , ‘
zygous cell typing and PLT method supplement each other,

but technical improvements are highly desirable.

3) DR antigens (Ia-like).

In‘éllograft survival it is now recognized that mgtchin@
of’ the HLArD antigens b; MLC,gi&és grégter success than
.thatvobtaiﬁed from\HLAfA,B,C?matching. lfhe time required
4 A
g LO do HLA=-D typing is & nhandicap and itﬁis not yet
pogsible to use. this me£hod in cadaver kidney transplant-
i : o

. . . . N .
~ation. Hence development Hbf less time consuming (sero-

logic) methods became a necessity (van Leeuwen et al,b 1973;

Kovithavongs et al,1974b). .

L

In mice the I region of H-2 was shown to contain
. ! »

qénes controlling a new set of alloantigens detectable

o -

byfserologicél techniéues on B cells;the Ia (I region
assdciated) antigens (David et al,61973; Hauptfeld et al,
fl973; Sachs and Cone, 1973} Haﬁmerling et a},l974).
;x*Rapid progfeés has‘been made in ﬁhis'field because of the
availébiligy'pf inbred stréins Qf mice.  These antigens .
were shown to be identical o;;&ery cL&sely assoc}ated’

RSN

" with MLC activating determinants (Lozner et al,1974;

12
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Meo et a1l1975). | ' \

Following the observation of Ceppellini et al,

(1971) of MLC inhibition by certain HLX?antisera van
Leeuwen et al,(l9§3) from van Rood's laeratory;

reported on sera containing antibodies possibly directed

againét MLC determinants. An unrelated stimulator cell

was used which was SD identidal to the respondér in the

« ~

procédure of MLC inhibition. 'Inhibition was explained

as due to an intefaction of aﬂtibody with the.MLC
déterminant of thé‘stimulatof cell. Fluprescént antibody
techniques showed éhere was\r@actbn-oniy with about
15—25%;@filYmphocyté§) later broved to be B lymphocytes;
Following this observation many laboratories confirﬁ;d
that HLA'éntisera from multiparous women,or multiply
transfused individuals, contain antibodies -that recognize
alloantigens preseﬂt on B lyﬁphocytes; which are )
apparentiy abséntffrom most T lymphocyteg énd platelets

(Wernet et al 1975; Mann et al,1975; van Rood, 1976;

Thompson et al,l926)f A collaborative effort using B

and T lymphoqytes from peripheral blood, B cell populations'

/

from chronic lymphatic leukaemia (CLL) patients and
established B cell lines led to the serological indenti-
fication of a B .cell specific alloantigen éystem.

Segregation studies in informative families showed

2

13



association to HLA-D locus determinants (Bodmer et al;
l978); Because” of the anaidéies between murihe Ia
system and human B cell allé ntigens_tﬁe.lattér are
qften referred to as ”Ia—iikdﬁ antigens. Ia-like éntigens
in man have been more recently designated as DR (D related)
antigené to indicate their relation to the D locus

’ Y \
(Nomenclature C .nittee for fantors of HLA system -
1978)..-Antisera can now clearly characterize 8 DRw anti-~
gens. .Definition of DR ~11 igens faced the same problem

s

due to cross reactions as was seen for HLA-A,B,C antigens.

This could be due to.the preéenée of "private" and
"public" spécificities on the antigenic molécule (Thgrsby
et al,1978). The faét that HLA-DR antigens are clearly
| » . -

separate and diffefent form HLA—A,B,C'antigens is shown
in re-distribution and capping exéeriments. B2—micro—
globulin which is part of\HLA—A}B;C_molécules i not part
of HLA-DR antigens (Solheim et al,1975). HLA-DR antigens
appear to be composed of two pdlypeptide chains wf&h
molecular weights of abprbximately 23,000 and -30,000
(Humphrey;Jet al,1976). |

fhe‘standard\technique‘fog DR typing is CDC b? dye
exclusion with longervincubationw(Bodmer et al,1978).

The test is done at 20°C with 1 ul serﬁm and 2,000 ul

separated B cells: After 1 hour incubation 5 ul rabbit

——
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compl%m t is added and incubated for 2 hours. Cyto-

.

toxici.y is Judged by the percentage of cells killed

¢

in a given well. As B lymphogcytes carry HLA;A,B,é
antigéns on their surfacevit is essential that sera have
nQ'HLA—A,B,Cbantibodies;‘ This is achieved by absorption.
with pooled platelets. As target cells, Bbcell enriched ~
lymphocyte suspensions are oftén produced from peripheral
blood lymphocytes through gradient depletion of T | |
lymphocytes that fofm rosetﬁeé with sheep red celles.

Monocytes, lymphoblast&id B cell lines and CLL cells (B)
A

may alSo be used. Other techniques like immunofluorescence

-

and ADCC are ocaséionally used.’

. - ) -
HLA-DR antiéens are also reported to be present .on

\ .

other cells such as epidermal cells, endothelial cells

-

and spermatozda (Wernet, 1976). They have been more
difficult to detect on T-lymphocytes.v Inhibition studies

using HLA-DR sera suggest that HLA-DR antigens may be

present on certain subpopulations of T cells as with Ta

1

antigens in mice (Albrechtsen et al,l1977a; Hirschberg
- ‘ { . !

and Thorsby, 1977).
HLA-DR antigens show striking associatjion to HLA-D
determinanté (van Rood et al,l975b; Albréchtsen et al,

1977b) . This .ssociation has been shown by antisera

developed by planned _.. uniization of volunteers (HLA-A,B,C

15
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identical, LD disparate). - These antisera specifically
inhibit stimulating capacity of‘cells‘carrYing the
HLA—D,determinant apparently recognized by the serum

(Albrechtsen et al,1977b). available data indicates

that most serologically detectable antigens on B lympho-

Cytes are identical or very closely linked, both gene¥

tically and in the cell membrane, to thosevca;ryiné
HLA-D determinants (Thorsby et al, 1978).
As in thevcase of M@C a2 second locus close to

HLA-A logus has been postulated for DR antigens (van éoéd
et-al, 1977; Whitsett et al, 1977). |

N P, region of the murine'H—Z eomplex de%ermines
genetlc controlvof specific immune responsiveness
(Shreffler and David, 1975; Klein;l975). Since HLA-DR
determinants appear to be.analogous to murine ‘Ia antigens
this genetic:reglon may have a similar functTon in man.
The striking assoc1atlon between certain HLA-D

y 4
determinants and some diseases are in favour of this

possibility (Thorsby et al,l1978). o i

4) Significance of HLA-D and HLA-DR determinants in

rejection.

Renal graft survival data have shown that HLA-D
determlnants are major hustocompatlblllty antlgens in man

and hence matchlng for LD may be more important than\
x./

/.

1o



conventional HLA-A,B,C matching (Sachs et al,l977;
Uehling et al,l977:-[Solheim et al\‘l977‘). This has also
been shown in clinical bone marrow tpanspléﬁtation
(E?penhagen study group of immunodeficiencies, i973; >
Goldman,1977). Baséd oﬂrwuine data it has been suggestgg////
that HLA-D determinants play the greatest role.in |
triggering off an immune response towardé‘allogenic
tissue possibly tﬁrough activation of,ﬁelper T dells
‘.(Thorsby 1974;(Bach,et al,l976f 
Stﬁdies in mice have suggésted that éhtibodies
directed against Ia antigens may cause énhancement'of
H-2 disparate grafts (MéKenzie and Henning,l977; Staines
.et al,1977). Tﬁe explanation given is that anti-Ia
antibodies mightQinhibit'sensitizatqu\of T helper cells
(Staines et al,1977). In man a positive CDC cross$;atch
only with donor B cells (and'not T cells) apparently is
not‘associatedquﬁh hyperacufe'rejection of the kidney, in
contrast to a positive CDC cross match involving HLA-A,
B,é antibodies. Avclear ehhancfné effeét 6f‘prefgrmed
“E cell specific antibodiés on ggaft sur&ival has not:yeﬁ

been demonstrated (Ettengeriet al, 1977; Lobo et,al,l1977).

4
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C. Human lymphocyte subpopulations.

The)study of cellular interactions inQolved ih
geperatioh of immune ‘responses ‘has beeq greatly facilitated
by recent developments in cell separatibn baseq on .
surface markers for -lymphocyte subpopulations (Chess and
Schlossmén, 1977) .

Important ceil surface markers include intrinsiéallyq
bound si?face Ig (Froland and Natvig; 1970; Gfey et ala‘
1971; Siegal et al;l97i), the'reéeptor for sheep '
erythrocytes (E receptor) (Brain et al,l970; Coombs é¥ '
al '1970; Lay et a;,l97l; Jondal et al,i972), receptoré(

. : : co
for C? components (Bianco et al,l970)rand feceptgrs‘foé
Fc ffagment of an£ibpdy molecules (Dickler and Kunkél 
‘1972; Basten et al, 1972) . Manyrstudies clearly indicated
that thé subéet of human lymphocytes formipg rosettes with
sheep>erythrocytes were T cells (Froland l9g3} andal:
et al‘l972; Wybran et al,1972). 1In contrast, humanﬁB
cells like their coﬁnterparts‘in rodents have in&rinsically
bound surface Ig and contained'the receptor for.E'
compohénﬁs'é3b and C3d (Moilér,l973{.

. With respect to.the Fc receptor, initial studies
indicated that the predominaﬁé cells bearing Fc receptors
"for IgG were B cells and monocytes. Recent studies now

indicate'that a significant population of T cells hawve

O N
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receptors for Fc fragment of‘IgG and an even larger
percentage have receptors for the Fc fragment of IgM
(Moretta et al 1976, 1977). 1In addition a third

population of cells exists in peripheral blood called

\

. | .
"null"” cells (Jondal et al 1973, Greenberg et &l 1973), -

which is E rosette negative, surface Ig hegative but

"

Fc receptor positive. Theseicells have been shown to be
the predominant lymphocytes effecting ADCC (Perimann eﬁ
al 1975, MacDermott et al }975, Brier et al 1975). The
Fc receptor, althqugh perhaps usefu% in the discrimina—
tion of subclasses of T or B cells, is not parﬁiEularly
useful for the initial chaqqcteriéation.of human lympho— 
cytes iﬁto T or B subpopulations. . Y

These cell surface markers have permitted

development of methods for isoclation of distinct receptor

bearing lymphocytes. Despite the usefulness of

conventional cell surface markers separation methods are

still relatively crude and a number of technical factors
account for variation in' results of quantitation. Table

1l summarises present state of knowledge of membrane

© structures on human PBIL.
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D. Monocytes.

Monocytes are derived from bone marrow precursors.

They leave the circulation randomly and enter various

Atissues to become macrophages (Nelson,l969).
|
|

Transformatlon occurs without mltOth division (Bennet

and Cohn,1966), nor do they uné&rgo repllcatlon in . 5
plood under normal conditions. Replication occurs,

" however, in inflammed subcutaneous tissues (Ryan and
Spector,1970). : ‘ 'o ' . | | | g

1) Identification of monocytes.

Several techniques have been descfibed for the quantita- f i
tion of monocytes in'monbnuclear blood leukocyte
preparations. Mosthethods use cytochemical staiﬁing

based on the‘actiyity of such lysosomal erizymes as .
peroxidases, -esterases and lysozyme (Briégs et al,l966;

Yém et él,l97l). Other'méthods are based on phagocytosis
of partlcles which can be visualized by ilght or electron
microscopy (Bennet  and Cohn, 19%6 zZucker- Frankllﬁ D.

1974). The most widely used stézning methods are

Acridine orange (Euchrysine) staining (Young and Smith, t o
& . \

' . ‘
1963; Allison, 1976) and non-specific esterase staining

(Koski et @l1,1976). In living cells acridine orange
s ‘
iE codcentratéd in lysosomes which fluoresce orange red

" because of molecular stacking of the dye molecules bound

./’.

;
itk i A L
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D. Monocytes.

Monocytes ére derived from bone marrow precursors.
They leave the circulation randomly and enter various
tissues to become macrophégeé (Nelson,1969).
Transformation occursy without mitotic division (Bennet
and Cohn,l966$, nor do they undergo replication in
blood under normal conditions. Réplication occurs,
however, iﬁ inflammed subcutaneous tissues (Ryan and

Spector, 1970) .

1) Identification of'mqnocytes.
Several techniques'have been‘deScribed for the quantita-
£ion of monocytes in monohuclear blood leukocyte
preparations. Most methbds use" cytochemicarl staining
baséd on the activity of such lysosomal enzymes as
pergxidases, esterases anfd lyéozyme (Briggs et al,bl1966;
Yam‘et al,l97l).' Other methods are based on pﬁagocytosis
of particleg.which gan be visualized by light or electron
v . . . ’

microscopy (Bénnet and Cohn, 1966; Zuckér-Franklin D.,
1974). The most wideiy used staining methbdé are\\
:Acfidine orange- (Euchrysine) staining (Young aﬁd Sm?kh,
. 1963;‘Allison, 1976) agd non-specific esterase staining
(Koski etﬂal,lé76). Iﬁ living cells acridine orange
is concentratea in Lysosomes which fluoresce 6range red

because of molecular stacking of the dye molecules Hound

\

I
|
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~

to a specific glycolipid constituent of lysosomes.
Lower concentrations of dye molecules accumulate in the
nucleus which fluoresces green. The most intense

' Q .

lysosomal fluorescence is observed in mononuclear phago-~

cytes.

2) Isolation of peripheral blood monocytes.

The method most commonly used~for:separation of monocytes
takes advantage of the adhereing broperties of monocytes
(Rab_nowitz,1964, Bennet and Cohn . 1966; Broderson and
Burns, 1973; Aokerman and Douglas, 1978), thch enable themv\
to stick to glass or plastic surfaces. Lymphocytes are
‘not adheredt, Adherept cells are usually recovered by i\
gentle scraping with a rubber policeman (Broderson and

Burns, 1973). Koller et al, (1973) showed that this method

»could yield monocyte preparations of high purity provided-

*

that ‘a high concentration of autologous or pooled AR
Sera were included in the sospending medium. In the
absence’of serum»there was/a great deel of contamination
by B and T lymphocytes. Recently Sanderson etbal\(l976
1977)\descr1bed a counterflow centrifugation method In
\ PR .
a Beckman J21B centrifuge equipped With the Elutriator -

rotor and a specially designed sepaéation chamber cells

having different physical properties (size, shape and ~ % - -

e E&en~

den51ty) equlllbrlate at different radii and are removed

\
|

ot
P
i

H




sequentially by
method has been
'preparations of

not universally

increasing the pump rate. Though this
reported to give highly pufified
monocytes ééé;terflow centrifugation is

available.
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E. Antlbody dependent cellular cytotox1c1ty (ADCC)

Cytotox1c act1v1ty agalnst antlbody coatéd-

target cells by non—immume lymphocytes was first

‘descrlbed by Moller (1965) and has since been widély

/ .
studied elsewhere (Revzewed by McLennan;le72; Perlmann

et'al 1972; Cerottini and Brunner,l974). This

%
»phenomenon has been referred to by dlfferent names o

(Wunderlich - eb al,1971; Trinchieri et’al,l973; Kovithavongs 3
and’ Dossetor, 1973), the,most widely accepted one being

ant >ody dependent dellular>cytotoxicity (ADCC)

~introduced by Fahey and associates'(Zlghelb01m et al,

‘1973).; Thls form of cytotox1c1tysls 1ndependent of

/complement (Per}mann and-Holm;.f969; McLennan and Loewi, ' (

‘thoqgh IgM antibody has recently been reported to

1968) and requires predominantly IgG antibodies with

intact Fe region (Perlmann, 1970; McLennan et al, 1970), .
mediatefADCC (Fuson et al 1978). The effector cell

1nvolved 1n ADCC has been characterlzed as hav1ng Fc

receptors Interactlon of the Fc portion of IgG W1th the

Fc receptor on the effector cell trlggers ly51s of the

'target cell (Fakrl and Hobbs, 1972; Moller and Svehag,

1972). F(ab), fragments when used,to.sensitige the.
target do not mediate ADCC (Larsson and Perlmann ,1972;
/f:‘

‘Moller and Svehag 19725 Gelfend et a1;;972; Hallberg, 1974,



McLennan et al, 1974 Mlchaelsen et al,1l975).
v?r//f%he target Cell employed in ADCC is of critical
importance in'determining‘which-effector cell(s) is
required (Kovlthavongs et 51;1975; ﬁelson'et,al,l976).
.éells of the’monocyte maCrophage system and polymorpho
nuclear leukocytes are capable of ly:1ng antibody
~ coated erythr01d targets, whereas non- erythr01d targets
' are'reSistent to their cytotoxic potential. Non-
. ; SN .
erythr01d targets are kllled in ADCC by cells of the
lymphocyte series (Kov1thavongs et al, 1975, ‘Nelsoan et al
1976).4 This subpopulatlonvof'lymphocytes has now been
_further ﬂharacterized and the majority of evi?ence suggests
that tge! lack the markers.tor B or T lymphocytes. Hence
an opera ional’term, K‘cell,\has been widelyxaccepted
to indi ate the effector cell. vOther less popular terms
: \
such as UL cells (undeflned lymphocyte like cells) and
”null”}cells have also been used (Greenberg et al,1973;
"VWislof% and Froland, 1973; Brier et al,l975; Nelsen et
L ! o

al l9WL; Ramshaw and Parish, 1976; Dickler,l976)

i | o
K ¢ells 1n human perlpheral blood are non~phagocyt1c_

and non-adherent and do YOt have. surface Ig. K\cells

do not form stable E rosettes with sheep erytErocytes
(Splegelberg et al, 1976) More recently West ﬂt al, (1978)

\
reported ‘that majorlty of human K cells formed low

NEEY



affinity E rosettes indicéting a thymic origin.

i

Studies in mice and in man using CDC_and ADCC methods

?

have further shown that K cells do npt possess Ia

AY ) .

antigens on‘tﬁeir surface (Nelsen ét al,l977a; 1977b;
Kovithavongs et al, 1978b).

‘ADCC is frequéntly éerﬁormed by‘incubéting effector
ceilé‘from nén—immﬁne doﬁors'witﬁ aptiserum directed
againgt apprépriate target ceilé._xit has séVeral

ad&antages over the more commonly -used tytotoxic assays

such as complement dependent cytotoxicity (CDC). Radio-
active sodium chromate, following diffusion through
the cell membrane is_re&ained in the’cytoplasm for a

,relatively'long period of time. Thus chromium relea.e

from a iabelled‘tafget cell into the supernatant fluid
does not occur unless the celi«membfane is sufficiently
damaged to allow the efflux of'infracellular molecules.
Release of.51Cr followihg membréﬁOlysis from labelled

Earget cells can be quantitated accurately in a radio-

\‘ . N
\

immuno as%ay system in ADCC. It has been clearly

‘shown that the released matfrial is not subsequently

reincorporated by “undamaged targets (Brunner et al,h1976).

. . ! . '. .
In contrast dye exclusion or fluorescein staining of

<

viable cells, when used as end point indicator in CDC,

.is subject to errors of visual assessment. Being

- 26



\
complement independent, problems rela;ing to potency of
di%ferent batches of .C' are also avoiged in ADCC ﬁest.

Furthermore, ADCCiis significénﬁly more sensitive
than CDC in thét it réquires ohly a very small amount
of éntibsdy.(EQen as low as l:lO7>qi}ution of antiserum
. against erythroid targets, Moller and Svehag 1972
Cerottini and Brunner, 1974). Thislextraorainary
'éensitivity of the ADCC system has been‘especially
usefu’ in detection ofqantibodies aéains; cell surface
antigens.

Moﬁocytes are known to ha&e HLA-A,B,C ‘and DR
antigens. Hence identification ofimonocyte spécific
antibodieé requires the removal of HLA—A,B,& and DR
antibodies from test;éera. Thése absorptions are
unavoidably followed by %ignificaht aiiution-of test
serum. Cénsequently mondcyte ssécific antibodiés havé
been‘only infrequenﬁly detTcted uéihg less sensitive
methods such as CDC-(Cicciarelli et él,l978). For thése

reasons wé have elected to use ADCC for detectifh and

N\

gquantitation of monocyte specific agtibodies in test

sera Of transpLant‘patients and multiparous women.

o~

- . Lo
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F. Significance of "broadly reactive" sera to

peripheral blood leukocytes.

Inxdeveloping serologic methods for identification
of surface antigens on peripheral blood leukocytes
emphasis has rightly been placed on more "narrowly"”
reactlng sera. The terms "broad" and ;narrow”.refer to
serum reactivity to varying p:Opdrtionsof a randomly
selected panel of different individuals'.cells; "broad"

would be descriptive of a serum reacting with, say,
' . \

33% to 100% of the panel cells, "narrow" could be a

serum with as low alreactivity as 1% of a panel provided

- f - . e
that this reaction was| strong and reproducible. With

‘nerrowly reactive lymphocytotoxic sera against PBL, and
more recently B cells, 65 or more HLA-A,B,C andibRw

antigens have been identified (see Appendix B) \

- ,”Breadly” Yeactive sera have usually been disre-
garded as being too polyspecific extept when agai: it a

specificity such as HLA-A2 which isfpfesentvon 50% of

&y

Caucasian cells. This is 5urprising in view of l) van
Rood S original demonstratlon of the broadly represented
4a/4b system (now known as Bw4/Bw6) u31ng leuko-—agglut—\h»\(

inating antlsera (van\Rood 1962) and 2) observatlons v Sf“
\ | \ o

that broadly reactive sera may,occa51onatlyyoccur in

| . '\ -
multiparous women(sensitized,by no more than two p%ternal'
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Xhaplotypes; The.Subject is complicated by the
phénomenon of cross reactivity,voften‘referred to as
puinc specificity, -probably due to presence of commén
determin;nt parts bétWeeh\allelic products of one locus.,
It is therefore reasonabie to look upén sera

with broad reéctivity with the frame-work éhown in Fig. 1
and it was in Such sera that a search Qas instituted for

monocyte specific antibodies as reported in subsequent

sections of this thesis.
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- ;I. Materials and Methods
'Cytotokiciéy studies were performed using cell
. A
targeté-vile and B lymphocytes and monocytes from peri-
pheral blood of panél énd family members. The test sera
included those from transplant patients with rejection,

. .

multipafoﬁs women and systemip iupgs erythematosus- (SLE)
patients. Both C' depeﬁdent (CDC, FDA) and independent
{(ADCC) metbodshwere employed. Absorption studies were
perfbrmed with pooled plat;lets'to remove HLA-A,B,C; CLL
éeils and pooled B lymphocyﬁes, D .related (DR);»and
‘pooled monocytes, ﬁonocyte,éntibbdiesf

Segregation studies of monocyte specific reactivity

were performed in selected families.'

A. Preparation of peripheral blood leukocytes (PBL).
" Mononuclear cells fr;m'peripheral blood were prepared:

by the method of Boyum (1968) with minor modifications,
as follows: |

Eeven'ml. tubes of heparinized veﬁous blood were
centrifuged for eight,min. at 1500 rpm_(SOOxg). About 1
ml. of buffy coat was cqilectéé frog;eéch tube and mixédb
-with equal volumes of medium RPM1 1640. "About 5 ml. of
tﬁis buffy coat suspension were la?ered over‘5 ml. of

Ficoll-Hypague (F-H). (Sp. Gr. 1.077) in 17 x 100 mm clear

31



Falcon plastlc tubes and centrlfuged at lSOO rpm (SOOxg)
for 20 min. Mononuclear cells at the lnterface were
cellected with a Pasteur pipette and transferred into
another plastlc tube, washed three times”and re—Suspended
in. RPM1. This method regularly gave more that 95A mono-—
nuclear cells of which about 15% were monocytes. |
Viability was estimated at over 98% by dye.exciusion.

{

B. Separation of different subpopulations of PBL.

PBL were prepared fromaabout.40 ml. of heparinized
blood as described above, suhjected to“rosetting with °
sheep red-blood’cells\(SRBC) followed by centrifugation~
on F-H to separate the rosetted T cells. Non rosetted

cells were layered in a plastic petri dish to allow

:monocytes to adhere to the plastic surface. The non-

adherent cells formed the B-enriched pPopulation. Adherent
cells'(monocytes) were removed by scraping with a rﬁbbdr
iniceman. - 2

1) Preparatlon of T ly hocytes by sheep erythrocyte

ngBC) rosettlnq technigque.

The method of Ettenger et al (1976) was used W1th
modlflcatlons. The major requlrements lncluded pnepara—'
tion of neuramlnldase treated SRBC SRBC absorbed foetal

calf serum (FCS—Abs) and hypotonic EDTA—saKine." \

4

o o



‘aj Preparation of neuraminidase treated SRBC.
Only SRBC collécted.in‘Alsgver's solution and stored less
‘than four weeks in the cold were used. Of these, 0.2 ml.
packed SRBC were Qashed three times with saline and re-
suspended in 10 ml; of RPM1-1640 with 10% foetal calf

serum (FCS). To this 25 units of neuraminidase (from

.Cl.perfrinQensfwere added and the mixture was incubated at

379C for % hour. Neuraminidase treatment enhances binding

of SRBC to T lymphocytes. These neuraminidase treated

SRBCs were washed three times with RPMl—l640_and re-

- suspended in RPM1-1640 at-a concentration of 0.5%.
Ly ’

L) Preparation of SRBC absorbed FCS (FCS-Abs) .

FCS was absorbed with SRBC for use in rosetting_ to remove

naturally occurring anti-SRBC antibodies.
|

For this purpéSe FCS was first\decomplemented_at
56°C for % hour and mixed with'SRBC at a ratio of 4:1 (20%
suspension). Thé mixture was‘incubated o< foom temper-
éture fo% ) hour followed by % hour in the cold. The
tubes were spun at 2;000 rpm (800xg) forlZO min. The

serum was separated and stored at -70°C for future use.

c) Hypotonic EDTA-saline (Shocking solution)

ShocKing solution for lysing SRBC adhering to the T cells

>

contained 0.25% EDTA in 0.26% Sodium Chloride. Neutra-

lizing solution (hypertonic) was made of 9% NaCl, 2.5%

g
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li

EDTA and 5% NayHPOg4 .

d) E-rosetting technique and separation of rosetted

cells from non-rosetted cells.

PBL prepared as described above |were adjusted to concentra-

(/ .

A

tions of 3 x 106/ml..ana,mixed with an equal volume of 0.5%
neuraminidase treated SRBC. To this, SRBC-absorged foetal
calf,serum was added to a final .concentration of 10%. The
tﬁbes-wgre spun‘at 1000 rpm for 10 min. and left at-4oC fofﬁ
1 hour.‘ After gentle re-suspension, taking care not to’
dissociate tﬂe'résettes, a small amount was placed on a

hemocytometer to determine the percentage of rosetted cells.

The remaining cell suspension was immediately layered

~over cold F-H and centrifuged at 2000 rpm for 20 min. at

49C. Rosetted T lymphocytes and free SRBC settled to the

bottom of the tube while non-rosetted cells containing B
bells‘and monocytes'remained at the. interphase, the latter

were transferred into another test tube with a Pasteur
. .

pipette. T cells in the pellet were recovered by hypo-

tonic lysis of the SRBC. For this purpose 10 ml. of

.

shocking solution was added to the pellet, mixedf and left
for 1 min. One ml. of neutralizing solution was then

added and mixed, foliowed by centrifugation at 1500 ‘rpm

for 7 min. This T-enriched population was waShed twice

 and re-suspended in 10 ml. of RPMl containing 10 i
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Hepes buffer and 10% FCS. Purity of the preparation was
' L
checked by re-rosetting with SRBC.

2. Preparation of B lymphocytes.

Non-rosetted cells f:oét?BL were allowed to adhére on
plastic petri dishés accordihg to the method of Moraes and
Stastny;(l977a). About 25% of PBL remained non-rosetted.
Approximately 7;14 x 108 non-rosetted cells were obtained B
from 40 ml. of ]“ol_oody. This was washed once with RPM1-
1640 and re-suspended in 20 ml. of RPM1-1640 containing
QO% autologous plasmafcollected from the‘térget céli
ddno;. (Autologousvplasma waslinactivated at 560°C for %
"hbur ana-centrifuged at 2000 rpm for 30 min.) The cell
suépensi;n was iayered'in a 10 cm. petri dish and
incubated at 37°C in a humid atmosbhere with 5% CO> fof
about 2 hours. Non-adherent cells were rembved, washed
N
once by spinning at 1000 rpm (200xg) for 7 min. and re-
suspendéd'in 10 ml. of RPM1-1640 with 10 mM Hepes buffer
and 10% FCS. These werel the B-enriched cell population.
Pufity was checked by demonstration of su;face Ig (S.1Iq9)

~

by immunofluorescence.
\\‘ ] .
3. Preparation of monocytes.

The plates with adherent cells were tharoughly washed 5-6
times with 6-8 ml. of RPMl to ensureremoval of non-

adherent cells. Completeness of removal was checked by



inverted.phase microscope examination of the petri dish.

Ten ml. RPM1 with 0.2% EDTA was then added and cells

o

were released by gentle straplng with a sterile rubber

policeman.b The suspension was collected in a pleetic

’ﬁtube washed once Wlth RPM1 (1000 rpm for 7 min. ) and re-

suspended in RPM1 Wlth 10 mM Hepes buffer and 10% FCS.

. Purlty,of the monocyte suspen51on was checked by Acridine

orange (Euchrysine) staining.

C.

5 13

Tests for checking purity of eubpoPulations of PBL.

1) Re-rosetting with SRBC.

Cells suspended in RPM1-1640 0.25 ml. (3x106/ml), were

mlxed with 0.25 ml. of ‘0.5% neuraminidase treated SRBC.

To this 0.5 ml. of FCS-Abs was added and the mixture

‘centrifuged at 1000 rpm-for 5 min. and left at 4°C for

2 hours. After gentle re-suspension the percentage of

rosetting cells was checked.

-

2) Immunofluocrescence for demonstration of surface

Ig-(S.Ig) on B lymphocytes.

The method f Lobo et al,(1975) was used.

To avoid non-specific fluorescence due to IgG that

remain bound to Fc receptefs cells were preincubated at

37°C in serum free RPM1-1640 and washed with warm RPM] .
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The technique was as follows: 2-5 x 106 B
lymphocytes were incubated in 5 ml. RPML at 37°C for

b
hour in the presence of 5% CO5. Following incubation

about 7 ml. of warm RPM1 (37°) was added to this and the
tubes were spun at 1500 rpm for 7 mln.
;;:;.:\

The supernatant
was removed and 0.1 ml. of 1/10 dilution FITC conjugated

polyvalent énti—human Ig was added. After mixing tubes
! - 5

were incubated at 4°C for

3

houy, washed 'twice with cold

RPM1-1640 before re—suspenéion in RPM1-1640 at 5 x 106/ml.

concentration. Membrane immunofluorescence was examined

using a Zeiss fluorescence microscope with an excitor

filter BP450-490, achromatic beam splitter FT510, a

barrier filter LP520 and a high pressure mércury illum- °
"inator HBO50. (see Appendix E)

3) Acridine orange staining..

Acridine orange 1/100,000 (0.1 mg./10 ml.) solution was
prepared in the Hanks balanced salt solution. A pipette

was wet with the solution and a small amount of cell

suspension was drawn into the -pipette. Monocytes were
recognized by the presence of brigh

t orange staining .
granujes. in the cytoplasm and pale dgreen coloured charac-

teristic large fiucleus under a fluorescence microscope.
(see Appendix F)



the Seventh Histo—

The standard method adopted at%

compafibility Workshop BBodmer et al,l1978) was followed:

Disposable microdroplet trays (Cooke Laboratory
Products, Div. DYnatéch Laboratories Iﬁc., Aiexandria,
Virgiﬂia)’with 72 wells (12x6), the bottom of each being
opticaily cle;r, inner sufface being wettable.and
exactly £he size of a iOx objective'field was used.

N To 1 ui.of serum,happroximately.2000 B cells were
;dded_and incubated at foom temperature (Zdoc) for 1
“hour. Following incubaﬁibn,rabbit'complement (5 ul) was
added and incubatea.at room tempgratUIe fbr 2 hours.’ )
'Aquepus eosin (3 ul of 5%) Q??‘aeged to each Qell,psing

a ﬁultiple needle‘dispenség. After 3—5'min;/neutralized
fo;méldehyde (8 ul) was added,usihé‘aAmuitiple négdle
dispensér{and 50 x 75 .mm. coverslip was 6yr 4.
,Réactions Qere fead with an inverted phase contrast micro-
scoée using 10x qbigcpi@e 6n thq same day or'on‘the
following’aay“after leavingvthe tray§Ein the.réfrigerafor

overnight.

- !
’ L
1

\

A\' ’ - . ',\‘
’ ¢ . N

1
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E. Fluorochromasia method for monocytes (FDA).

For complement dependent cytotoxicity,(CDC)‘uslng
'fluoresceln diacetate ‘as marﬁer for 1_ve cells, the
Aethod of Bodmer and co—workers (1967), modified by
Moraes .and Stastny, (1975) was used.

Sera Vere dispensed ic 1 ul‘amoupts into plastlc
‘microtest trays (Cooke Laboratory'Prodacts):under drop-
lets of minefal oil and frozen for future use.
qucrescein diacetate (ICN Nutritional»Biochemicals Div.
_Internatiodal Chemical apd Nuclear Corp., Cleveland,
Ohio) was dissdlved iﬁ.acetone, 5 mg/ml:and stored‘at
420°C. Just before use,0.1-ml. of this. solution was
diluted 1:170 witthPlel64O and 0.1 ml. of this working

. ) ‘ 1Y
solutionfwas added to each milliliter of cell Suspension%
Cells were incubated with fluoresceln dlacetate at room
“"temperature for 15 20 mln. and washed *in RPMl l640 at’

e

49C and re—suspended in Hanks balanced ealt solution/with
3% bovine serum albumidl Labelled cells were then -
adjusted to a coﬁcentratlcn of 2 x 108/mi. and 1 ul
(approximately 2000 cells) was added to ez serum well.
After 1ncubatlon for % hour at room temperature rzbbit

C' (5 ul) was added to each well and incubated again for

1 hour. -The trays were refrigerated and read with a Ziezs
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microscope with FITC excitor 'and 530 nM barrier f}ltor
as soon as.possible. Livé cells  in cdntrol prepa;ations
showed bright green fluorescen;e whereas dead cells‘lost‘
the dye. A decréése of 50% flﬁorescent cells Waé
considered positive. If more than 80% were killed the

reaction was scored "strong positive".

\\

. F. Antibody dependent cellular cytotoxicity (ADCC).
. The method for the assay was that modified and

standardized by Kovithavongs et al (1974a,c) in this

laboratory. '
v : - . o

Vi) Target cells.

¥
Target cells were obtained from 30 pahel membérs.and
members of six families. HLA-A,B, G tyéi%g results were
available fof"allttéfget cell donors. HLA;DR £yping;
rééults were available for members of one family and 19
ofb3O panel members (Table 8 and Fig.?S).

Different taréets were used: T lymphocytes, B : vﬁ >¥
lymphocytes éné‘monocytes, purified B lymphbcyﬁes;
monoéytes and CLL cells.

2-5 x 106\targqt cells,Qere suspendeé‘in 10 ml. of

] : .

RPM1 with 10 mM Hepes buffer and 10% FCS and labelled
. :

with :O—lOO‘uci,Qf»SlCr as Sodium Chromate (Amersham, ‘ \
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‘Toronto, Ontario), overnight at 37°C in an atmosphere

L s

of 5%iC02 %nﬁ~95% air. Just before'performing the test ~

these cells were washed three times with RPM1 containing

2% FCS. The cells were 're-suspended at a concéntration

of 1 x 106 cells/ml. in RPMl chtaining lO% FCS.

2) Test sera |

Sera from transélant patients undergoing rejection (28),
multiparous women (7) énd systemic lupus erytHématosus
pafients (5) were uséd‘in this.study. Sera from transplant
:patients wefecollectea'during périqu bf rejection and
.stored at -70°cC. J |

| .All éerum samples were initially inactivated énd
absorbed by podled platelets. Six broadly react;ve sera
were the; ab$drbed w;ih GLL-cellsf_ One .0f these six

sera with predominant monocyte reacti%ify was \absorbed

with pooled monocytes as well as ppéiea'B cells from

‘panel members. \ e

Frar

3) Serum absorptions.- .

e

: LAY
a) With pooled plateléts(PPLAB).

S

Outdated platelets.werejdhtained from the Red Cross,

To:ontol Platelets §%bm‘75—100 individuals were pooled.

. and'washed fHur times with saline containing anti-

)

microbial agents (ﬁenicillin; streptomycin, and fungisone)



1 volume of serum was a@%orbed with 1/3 volyme of packed
platelets and incubate@_for % hour at room tgmpérature

fo' ~»wed by % Hour at 4°C. The absorption was repeated

z _mes with'freshly;packed‘platelets to‘ensure‘complete'i

removal of HEA—A,B,C reactivity.

b) With chronic lymphocytic lgdkaemia (CLL) c-lls (CLLAB).
. - . : i 3 ‘
Since the majority of CLL are of B cell type, they pro-

~vide a source of large quantities of highlyﬂenriched \
g ‘ .

i

B cells. Monqnhcleai cells were prepared by F-H sedimen-

tation as described earlier. Contamination with monocytes

A

and thells was_cbecked by Aériéine brange s£aining aﬁdv
E—kosetting respeqtively. The monocyte COﬁnts were insig-
nificant and T celis were less Lhan 15%. &qiselecting
CLL cells for absorption ofia partiéular‘serumvsample
preliminary ADCC tests were perfd?méd wiéﬁ-the CLL cells
ang the serum to be absorbed. |

. ., One ml. of % diluted sér&m that.hadvalre;df been
absorbéd with.pooled platelets was inguba;ed twice with
approximately 150 x 106 CLL cells‘for‘45_miﬁ. at rbom
temperatufe{ Abéorption process was:répeéted whenever>B

cell reactivity remained detectable.

c) With‘panel.monoqyées and B cellls.

Mononuclear cells were prepared from 100 -ml. of blood from

b2

e
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Figure 2 Procedures used for purification of test sera



each of 10 panel members thétJreacted with the serum in

N 2

e

P g .
. gquestion which‘hadgbeen screened beforehand with many

[ FE :

such members. Monocytes were then separated from non-

- {’\,:;

=

‘adherent cells (mixture of B and T cells). ~Contaminating

a1
. . &
T cells in the non-adherent fraction do not interfere

with B cell absorption.

' These monocytes were then pooled and aliquoted into

1

‘ two-portioﬁs of approximately 40 x 106 cells each. One

- ml. of % d;luted test serum already platelet absorbed was

mixed with'-one aliquot of pooled packed monocytes and left
at room temperature for 45 min., twice for absorption.
The non—adhereat cell fraction containing B and T

lymphocytes were élsovpooled and used for absorption of

another ml. of test serum as described for pooléd.monocyte

T D

abso;ption.

| |
Figure 2 illustrates procedures used in purifiqatibn

\ |

of sera.

4) Effectér cells.

Fifteen normal adults with"high effector cell activity

(ECA) in ADCC were selected as bldod donors. All were -

males. MoWonuclear cells were obtained by F.H. separation -

and cell count adjusted to 10 x 10© per ml. in RPM1-1640

with 10%. FCS.

Lk



5) ADCC test.
Test serum was appropriately diluted {I¥5 - 1/20) with

RPM1; 0.025 ml. of diluted serum was pipetted into 13 x

100 mm. glass tubes and 0.025 ml. of target cells was

added (concentration 1 x 106/m1.), foliowed\by‘o.l ml.
of effector cells already adjusted to a cell concentration
5f 10 x 106/ml. vCohtroi tubes wgre\sgﬁ up with RPM1
contéining 10% FCS Qf"similar\voluMe, b;f without test
serum.

The cell mixture was incubated at 379C for 3 hoursg,
in 5% C02 atmosphere. Following incubation CQld saline
(2 ml. at 4°9C) was added aﬁd the tubes were centrifuged

at 1500 rpm for 5 min. 4°9C. The supernatant and pellet

1

were Separated. and counted in a gamma counter? All tests

\ . . ~

were performed in duplicates. & i

Maximum release of 5¥Cr was measured by adding

0.5 ml. of haemolyte (Fisher Scientific Company o)

0.025 ml; of target cells. Background 5lcr release was
availab;e from the control tubes.
The %51Cr'release was calgulated from the.

following formula:

- a LKB-Wallace 80000 Automatic Gamma Sample Counter with

3" x 3" Crystal Size, Efficiency for Sler 61%



N '., | s L \1?‘:;\:2, 1 46

51Cr‘release% = ¢cpm in. suypernatant B x100

cpm. in supernatant & ¢ m in pellet

. 1o '
%Specific 2lCr release was c&lculated from:

‘Specific Sloy release (%) =
= e_perlmental S5lcr release —'bacquound351Cr release x100
maximal 2lcr release - background Sler release
" . : s

Specific. release of 210% was considered positive.

G. Family'seQreqation,studx.

Families w1thatleast 3 children were used to study

3

segregation of monocytevspecific_reactivity for linkage,
with HLA haplotypes. Parents were first Screened for | '\
monocyte specific reactivity against sera known&tc con-
ta;n monocyte\antibqgiesf (Families wi%h only one parenc

showing monocyte specific reactivity were then selected for

\

. HLA haplotype'segregation by determining HLA-A,B,C and

DR antigens. ‘Monocytevspecific reactivity was then

identified in children to,determine whether it segregated

in linkage with one or both HLA haplotypes of the mono-

cyte reactivé parent.
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A. Subpopulations of PBL. ' ,g) £l : ‘%%? .
| ’ A “\ e aot 3 d *2: i ' ' ‘
- PR
J

a III. Results o ‘ (

1) T-enriched population.

e

Y _

The \percentage of T cells in PBL¥measured in%Zi:normélék'%%

¥
' §

. V) ‘\:?‘f
by E rosetting method using neuraminidase treated SRBC

| \
ranged from 67-77% with a mean and S.D..pf 72+5 (Table 2 |
and Fig.3).  The purity of cells in the isolated fraction

[

of T-enriched cell population was 90-95% wh2n examined
by:m&rosettingy(Table 4).

2)~Non—rdsetted.cells(B+M);

Thé non-rosetted cells obtaiped ffom the interphase on
F-H after T cell rosette éedimentation ranged from 18-30%
of total PBL (mean and S.D. 24+6) (Table 3). Thisvpop—
"ulation (B+M) showea only 5-10% T-cell contaminatidn on

¥

re-rosetting.

3) ﬁnriched ﬁonocytes ().
Monocytes in,non—rosetted_fraction estimated by adherencé
method in 18 normal (Tabie 3 and Fig. 3) wéfé 8+3% of
total BBL. On purity checking with Acridine orange
staining 86+6% of cells Qere idé?tified‘aslmoqocy;es from
_the speécific staining charaéteristié@ﬁ(Table 4).

Addition of EDTA (0.2%) to RPMl prevented clumping of the-

monocytes in subsequent tests.

L7



Table 2

Percentage of PBL forming E rosettes in normals

k

No: pRLP Y%E-rosette”
L
4
1. oy DMAC - 70
2. KJOH 70
3. TKOV 72
4. CFAL 71
5. DDRE 75
6. MJOH 62
7. JDOS 72
8. SSAT 75
9. SNAK 75
10. " EBRO .70
11. NSHI %72
12. JSLY 82
13. LFAL 80
14. JMUR 73
15. KBET 75
16. ' JSCH 77
17. CMIL 68
18. i VLAO 76
19. ‘ MDAS 66
20. JPAZ 65
21. VPAZ 62
MEAN 72
S.D. 5

aRosetting done wi%h neuraminidase treated SRBC

?Adherent cells not removed from PBL



<

Table 3. Percentage of different subpopulations of PBL in
" normals '

No. PBL %B& M2 o8P %MC

‘ 23

1. DMAC 20 8 6

2. KJOH 20 10 4

3. MJOH , 33 . 13 13

4. DDRE 25 13 7 7

5. SNAK X , 17 8 6

6. JDOS 25 13 8

7. TKOV A 27 11 7

8. CFAL 20 12 6

9. . SSAI : 20 10 5

10. CMIL 37 .20 8

11. ~ EBRO 25 10 5

12. JSCH s 20 8 4

13. NSHI 25 13 7

14. . - - DMAC 20 , 8 6

15. JSLY ' 15 : 6 4

16. JPAZ’ 34 14 11

17. -~ LMAR , 25 10 10 -

18. VPAZ 31 13 15 '

19. JMUR 20 6 12 \
MEAN To24 11 8
S.D. 6 ) 3 3

a

R&M -11s obtained by F-H gradient depletion of T cells
afte. E-rosetting of PBL

OB 1- phocyges obtained from B&M cells after removal of
ac rent monocytes

¢ ofytes rosovered from adhered plastic surfaces -

+th rubber policeman



PBL-—+E4rosetting with SRBC

N

Rosetted cells Non-rosetted cells

T lymphocytes B lymphocytes and
72 + 5% , monocytes (B+M)
24 + 6%

Aderence on plaétic

/

‘Adherent cells Non—adherent‘cells
-Monoecytes (M) B lymphocytes -
11 + 3%

. Figumwe 3 Results of sep@ri@idn of subpopulations
- of PBL L T

)

i
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Table 4 Tests for purity of cell preparation
AN
Methods _% T lymphocytes % B lymphocytes % monocytes
Re- )
rosetting 90 - 95 5 + 4 ) 2
Surface . o
Ig (IF)- -0 75 + 4 5
Acridine ‘173~¢ ,ﬁg: . '
orange O =il 7 +1 84 + 6
staining ‘
e :
‘ w v
T :\) ; . )
. .- .'Jj' - N\
S "
J?_ ,g'

51



4) Enfﬁched B lymphocytes.
The non-adherent population containing enriched B
\
‘ \
lymphocytes amounted to 8-14% of PBL in the\18 normals .

examined (Table 3 and Fig.3). 76+4% of these cells were
positive'fdr'sﬁrface'lg (S.Ig) on immungfluorescence'

, ' : ‘ o : :
- with FITC conjugated polyvalent anti-human Ig (Table 4).

}

B. Comparison of sensitivity of different methods.

\

Results of a comparative study of ADCC and two C'
dependent methods, CDC by dye exclusicon and by FDA, are

shown in Table S and Fig.4. B+M targets'frﬁm 19 panel

' @

members were tested with seven B reac.ive ssra. Targets

P o

were mono?ytes only in FDA. All seven sera reacted in
ADCC with panel cells, the number of reactions ranging

from 7-16. _.n CDC, reactivity was seen only in the case
' A

of thrge sera, the number of reactions ranging from

. <

2-9. Only two sera.reacted in FDA. Because of the low |

sensitivity of the CDC methods, in3further'éXperiments?

|

. \

only.ADCC was used. — ‘ o

C. ADCC.

1) Sley labellinq‘of target cells.

Separation of the PBL into T, B and M subpopulations as

.targets”requiréd approximately,6 hours so the ADCC assay had

"

\

|

s

~
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to be performed on the fOllOWlng day..  Target cells

were 1abelled W1th Slcr by overnight lncubatlon\Ln 5% COyp .

\\

‘atmosphere using larger quantities of media (10 ml.) * !

: compared with standafd.l hour labelling in 0.1 ml.

° volumes (Kov&thavonQS'et al 1977). Beckground Sler
release from target cells in the presence of effector
eells but no serum was 16i4.5% for T Ceils (71 experi—
ments), 18+4% (130 experimentéf, for B cells and

20+5% (130 experiments) for monocytes (Table 6).

2) Slcr uptake by different subpopulation of cells.

Uptake of SlC'r.varied fcr jifferent\subp@pulations.

Monocytes show1ng thé hlghest uptake of Sler (see Table
l} .

.A

7) as much as three times that of T cells.

W

Table 8 shows HLA-A,B,C and DRw antigens of panel

members.

‘3) Effector cells.

’

The HLA-A,B,C and DR antigens of the 15 effector cell

| . . ~ ) . v

\ - .
donors used in this study are shown in Table 9. These
15 donors were pre-selected after prior testing for
having satisféctory effector cell éctivity.

- . ’ . r

4) Purification of test sera.

Completeness of remeval of HLA-A,B,C antibodies from test?
: _ ‘ 1 : o
sera was tested by subsequent ADCC assay. An example is
) . \ S
. .. Vo
presented in Table 10. It was found that absorption had

§



)*A

Table 6 ADCC - background readings*
[l . \ “\

-~

Targets No. of i w %91lCr release
. experiments ‘
y
T lymphocyﬁes 71 _ o le + 4.5%
B lymphocytes 130 : 18 + 4% !
Monocytes | 130 20 + 5%

* Cells were labelled in 10 ml of RPMI with 0.1 ml of Sicr
as sodium chromate (Amersham, England) for 18 hours.
Background readings expressed as %°lcr release from

',targets after 3 hours incubation at 37°C, 5% CO02

~ in the presence of FCS and effector! cells (no test. serum)

Effector to target ratio was 40:1

~
W
&y

56



Table 7 .Comparison of 51Cz ugtiye by monocytes, B lymphocytes

and T lymphocyteﬁ*%f@

2y
P

57

K‘f o Dy R
;# Monocytes B lymphocytes T lymphocytes'
cpmP L cpmP cpm
n - | &
Mean 15,357 : ) 6%?0 ) ~ 4916
S.D. . 6331 . 3840 _ 1240

a5 x 109 cells were labelled in 10 ml RPMI. with 0.1 ml of
5lcy as sodium chromate (Amersham, England) in 37°cC ,
incubator with 5% C02 for 18 hou;s Cells were washed and
adjusted to 1l x 106f%l prldr to testlng

bcpm, means of 12 experiments -~ 51Cr uptake by 25,000 cells



Table 8. HLA-A, -B, -C and DRw antigens of panellmembers*

\
y
|

Panel members Blood * HLA-A B C DRw
group o
. 3
1. KBET 0 2 31 |40 13
2. MDAS B 24 11 |7 17 , 2 7
3. DDRE .- B 24 11 {35 44 {4 5 4
4. JDOS 0 2 31 8 45 k) 7
5. CFAL . 0 25 29 [39 45 |5 5 27
6. LFAL A 1 24 |17 221 &6 5 ;
7. AJOH . 0 2 40 n/d
8. MHIG: 11 32 12 223
9. MHOL '~ 24 25 |35 153
10. KJOH ’ 0 2 3. 15 40 7
11. MJOH 0 2 28 37 40 6? new
12. TKOV 0 2 5 35 |3 2
13. VLAO B 2 40 46 |1 3 7
14. JLI A 11 {15 3514 6 12
15. ELIB 0 30 39 507" 2
16. LMAR 0 28 32 14 22 6
17. CMIL 2. 29 |45 153 6 _ '
18. JMUR A 2 31 17 40 |3 6 2. 7
19. SNAK B 2 24 |39 40 6
20. JPAZ 0 2 33 |8 1713 3
.21 VPAZ" o ({1 11 |7 .15|3 6 3 6
22. VJOH 0 2 40 v n/d
23. SSAI 0 2 26 |7 272 4 67
24. JSCH 0 11 32 (35 444 5 3¢ 4,
25. SSHI B 24 |35 4014 6 2 5
26. JSLY AB 2 11 (35 12'|4 5 4
27. CJAC ) 3 24 35 1514 o6 n/d
28. AWIL tn/d 3 .32 |7 12| -, .| n/
29. MLON n/d 1 2 15 37 | .
30. DMAC n/d 2 7 14

* Data supplled by Tissue Typing Lab Unlver51ty of Alberta
" Hospital, Edmonton, Canada .

n/d - not ‘done

R
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Table 9 List of effector cell donors and their HLA-A,B,C and
DR antigens®*

Effector cell donors** HEA-A B C ~ * "DRw "
1. TKOV' 2 s 35| 3 2

2. KJOH 2 3 15 40 i

3. JDOS’ 2 31 8 45 3 17
4. MDAS - ‘ 24 11 7 17 \ 27
5. 2 VLAO 2 40 46 | 1 3| 7
6. GSCH n/4. ' '

7. DMET - n/d

8. RDOU S n/d N '

9. DDRE : 24 11 35 44 |- 4 5 4
10. DMCA : w2 7 14 | /

11. CJAC 3 24 35. 15§ 4 6 ’
12. JLI : ' 11 - 15 35| 4 6 2

13. JHAG n/d ‘
14. EBRO - 1 24 | 8 27

"15. AWIL A 3 732 7 A2

-~

*sData supplied by Tfssuey&yping Lab, University of Alberta
Hospital, Edmonton. 4 : ( '
\

**A1l showed good effector cell activity on pxrior testing

n/d - not done

. .

P A
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Table 10 ADCC results of serum RCL-PPLAB with panel T cel.

ALY

Targets (T cells) ‘ - specific S5lcr release (%)
1. LMAR 2 \ .
2. SSHI 5
3. . JMUR . 3
4. KBET =2
5. AWIL 0
6. ELIB -3
7. MDAS 0"
8. DMCA 0
9.  JSCH 1 ~
10. CFAL 0
11. ;MJOH ' 1 \
12.  JPRZ 3
13. SN 3
l4. JDOS 1
15.° TKOV 4
-16. MHIG. 0
17.: CMIL \ 1
' 18. SSAI 0
'19. KJOH -3
20. DDRE’ 2
21. AJOH | -1
22. VJOH , =4 2
23.  JSLY

10

* Specific releése» 210% was considered as positiye.
All 23 panel T cells were negative after pooled\platelet
‘absorption. ‘ ' ‘

al
e
Al
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to be repeated 3-5 times for complete reﬁoval of'HLA—A,
B,C antibodied..
‘ B cell reactivity in Fest‘séra could be reméVed | V
by tao absorptions usiné specific CLL cglls.'
Similarly,two absorptions with poéleé~B cells frbm'

. : N :
10 panel members removed B xreactivity in test serum. .

v

Absorption with pooled M from 10 donors removed mohocyte
specific as well as B cell reactivity.

. \‘/
|
N

D. Sera used'in the study. !

. Preliminary screening for monocyte specific anti-

body reactivity was performed in 40 serum samples obtained

. \ 1. o
from, transplant patients (28), multiparous women (7),

and patients with systemic lupus eryﬁhematosus (5)

\

(Table 11). ‘Sera from transplant.gatients were collected

during episodes of rejection except in one case (details
given in Table 12). Sera from multiparous women had
"been pre—selegted,and‘weré\known'to.react with panel

targets (B+M) in ADCC and/or. CDC. The sera were tested

3

against different targét cell subpopulations (T, B and M)

from 30 panelvmembers (Table 11).

" As shown in Table ll,twgltransplant patients' sera

'showed strong monocyte specific reactivity (specific



Table 11

1

\
§

|
§

“

Sera screened for monocyte spegcific reactivity using
ADCC technique ' '

No. of sera with anti-

Serum source No: No. of panel monocyte activity
' members strong ' weak
Transplant patients 28 2 7
with rejection \ 
*Multiparous 7 30 3 -
(selected) l
SLE - 5 3 - -
Total - _ “ 40 c 5

*Multiparous sera were known to have broad reactivity in

\ADCC and/CDC
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release of Slcr 15-40%) in addition to B cell specific

reactivity. One of these sera (RCL) reacted

principally with panel monocytes (Table 13 and Fig. 5

and 6). The other serum SGR showed both monoqyte and
,\\

B cell specific reactions with panel cells. B specific

_reactivity appeared to be predominating (Table 14 and

Fig.7). Sera from 7 patients éhowed'weak monocyte
specific reactivity (specific °lCr release of 8-10%)
(Table 12) and the sera reacted with only 1-2 panel cells.
Three multiparous sera showed s%rongvmonocyte
specific reactivity in additioq te B cell spécifiéity.

All 5 SLE sera were negative for both B specificity and

‘M specificity.

Those 5 sera with strong br&éd reactivity (2 trans-
plant, 3 multiparous) and another serum with known B
reactivity (multiparous) were subjected to further
detailed study using absorption methods with specific
CLL cells, pooied i lymphocytes anq m&pothes. Relevant
clinidai'and immunologicai data of those serum donors
are éhOWn in Tébie 15. Results of abs?rption studies of
each of these serum samples are deﬁailéd gelow.

1) Sefum RCL. |
Thii serum ‘was colieéted from a male patient abouteamonth

’

\
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Table 13 ADCC results of serum RCL-PPLAB with panel cells?*

Targets ‘ . Specific 51p, release (%)

M . B

\

1. SNAK ' 37 10
2. KJOH ‘ 17 .11
3. DDRE - 18 14
4. .JSLY 32 22 ‘ \
5. NSHI . 17 11 ’ |
6. VLAO , 13 18 '
7. JLI ‘ 35 14
8. JMUR 24 8
9. KBET 17 7
10. JSCH . - 28 6
11. CFAL E © 20 8
12.. MJOH : 21 4
13. . JPAZ : 22 4
14. JDOS 18 4
15. TKOV _ 28 9
16. MHIG 24 5
17. SSAI o © 35 8
i8. AJoH . - 21 9
19. VJOH- - | 23 5
20. CJAC . SR 18 5
21. DMAC 30 4
“22. LMAR . 1 2
23. AWIL -~ 0 3
24. SSHI 6 5
25. ELIB 8 4
26. MDAS 9 4
27. CMIL 6 8.

[N 0 N =

*Specific 51p, release of 210% was considered as’ positive. -
Both M and B reactivity against 7 panel members jﬁgb
+M alone against 14 : '
‘M and B negative against' 6
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Figure 5
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negative against all. 7 showed both M and B
reactivity, 14 showed M alone and 6 negatlve
- W1th M gand B ‘
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1

2 N

Scattergram showing spec1f1c Sler release'from

.27 parel monocytes and B cells by serum RCL

(after pooled platelet absorptlon) 6 showed both
M and B reactivity with specific 51cr rélease of
> 10% (interrupted/lines) 14 showed reactivity,
against M alone and 6 negative with both
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Table 14 - ADCC fesd%ts of serum SGR-PPLAB with panel cells*

y

: specific 51, release (%)
Targets ' M B

JPAZ 23

1. 12

2:  SNAK \ , 25 15

»3.  TKOV. - 25 30 “

4.  VJOH 27 24 X

5. AJOH - ' : 36 26

6. DMAC 11 16

7.  MDAS . : 31 11 .

8.  VLAO 39 18 % -

9.  KJOH ‘ 33 32

10. JMUR , ‘ 15 18

11. JDDS 210 ‘\ 11

12. NSHI . 28 14

13. LFAL . 16 ~16 .
, 14. VPAZ . o 8- 15

15. MJOH . : 15 9 -
»16. CJAC e 27 5 -

17., JSCH ‘ S I 4 4

18. MHIG S 29 4

19. ELIB \ 720 9

20.  MLON - : 15 9

21. SSAI - : 5 1

22. SssHI, . - 5 |

23. CFAL . 2 i 5

24. 'LMAR o3 7) g

25. CMIL 1 3

26. DDRE : 3 3 ‘

27. KBET R -4 . 5 .

28. JLI. 3. -2 N -
29, -JSLY - s 3 1 g

3 ) ) . .
. o ] ’ _.“)

* Spec1flc 51 : release of ‘>lO% was con51dered as p051t1ve
"~ Both M&B. react1v1ty against 13 panel members, M alone with 6,

B alone with 1
‘M and B negative with 9 _ BT <~“\\;ﬂ///J\_
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Figure 7

=

nweer MmO

Serum SGR-PPLAB

o T M B B .
5] ¢ ‘ . T
5 \
10] i | B
: B3 Positive ‘
E . - © mesene Negative
15" i A ' S
20) : | |
I 4
AN S
i : : - , .
29[ H : . 4 ’ ) Q-
N v i

Hlstogram showing ADCC resuLﬂé of serum (SGR

after pooled platelet absortpioh) with 29

panel cells - T,M and B. T reactivity Was

4negaq1ve with all. 13 showed both M and B

reactivity, 1 showed reactivity with B alone

and 6 with M alone. 9 were negative "with both.

N

K

»
0

l»J
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after the third transplantation. The patient had

received two previous transplants in the preceding six
N \

yvears. The first transplant was from a cadaver, the
. {

' second from patient's iather. Both allografts had been
rejectgd. He had also received many blooa tranéfusiéns
during previous surgeries and while on haemoéialyéis.
‘As a result hé‘had developed Qide spread sengitizétion‘

aga%mst tissue antlgens. N ';”

Initial cytotoxic screehing,of his sera against

7

o ) panel PBL showed broad reactivity in CcDC. After five

absorptions with poole@'plateieﬁs,HLA4A,B,C reactivity
-« | ﬁ

*was not demonstrable (see Table

'

10), but there remained

~
v

broad reactivity with B and M targets in ADCC and CDC.
g . ) C

- The serum was then tested with enriched subpopulations
"of B and M #rom 27 panel members and the results are

represented in Table 13 and Fig. 5 and 6. ADCC against

P .

\; ., monocytes aloné\obser&ed in 14 panel members, B cells
: # . .

. aIOnéVwith'npne,'and"bdth'Bfang M with seven. With six
| K X - . G R . .

(o " panel members there was no demonstrable reactivity

- 7 against.eithgf’B or M. ™ C Tl - -

| CLL cells from two patients knpwn to react with
- —_—a - iy B e = s

RCL serum were pobled. The serum was absorbed with

LN

pooled CLL cells twice ardd then tested by ADRCC assay for

4

A e -
‘ﬁ:."f - . < . . . a V0

71
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monocyte and B specific reactivities against 17 panel
members (6 with M and B reactivity, 11 with M
reac%ivity»alone). Table 16 and.Fig. 8 shows ‘that B

cell reactivity was removed with‘allrexoept\one, where

e

twice w1th pooled B cells from -3 'of the panel members\
A

kY
with M and B react1v1ty (6) or M alone (4). Sgbsequent

assay demonstrated complete removal of B reaotjvity-

o S, ) . £ ‘. r}

from the serum whereas M rea&t1v1ty persisted agalnst all

apanel'members tested (7) (Fig;8 and Table‘l7)y This
A'further supported the presence of ‘M ant;bodies'in RCL

R . . b

s.serum: . ¥R

Pooled monocytes were prepared from the same 10

(
panel members used for pooled B cell absorptlon. RCL

\ - ¥
serum was then. absorbed tw1ce Wlth goéled monocytes and
tested for M and B spec1f1c react1v1t1es to the seven'

panel members used in- pooled B absorptlon study.’ Pooled
monocyte absorption removed both M and B react1v1ty to

all seven panel cells tested.(Table_l7 and Fig. 8).“

S

It'is inferred from thesé experiments that: 1) bdth -

wirptlon was possibly incomplete. In contrast M reacti-

72
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Table 16 ADCC reactions of serum Rg -pPPLABPand CLLABC with
., panel cells

P \ S
V

specific Slg, release (%) \ a
Panel Target ~ PPLAB CLLAB _ \PPLAB CLLAB
: - 1/10 1/20 1/40 1/10 1/20 1/40

| - \ \
1. SNAK M - 33 .28 43 44 + + |
. B 3 \15 L1309 + -a
2. KJOH M 17 17 19 . 16 17 14 + +
B 5 11 14 9 9- 8 + -
3. DDRE M 17 21 ¢ ©17 22 + + .
B 22 23 \ 10 1 + -a
4. JSLY M .17 9 15 14 + -
o B 27 . .21 19 12 + +
5. NSHI M 17 20 - 17 18 13 - 13 +o +
B i1+ 12- 8 5. 4 5 + -
6.. JLI M 35 36 31 24 19 16 o+ +
. B 14 15 10 10 10 7 + -
i. 3MUR M 18- 18 19 20 + +
N B 9 4 1 7 - -
8. KBET M 6 17 21 20 + +
B 6 7 9 9 - -
9. JSCH M 15 17 - 139 + Wt
o B 1 1 =5 2 - -
10. CFAL M 25 34 33 37 36 27 + +
B .0 1 3 1 4 4 - - .
11. MJOH ~ M 11 7 R - S % + +
. B 2 2 1 2 - -
12. JDOS M 9 18. 13" 8 8 17 + +
‘ B 1 4 -2 1 4 1 - -
13. TKOV M 28 30 30 3% L+ \+<L
B 9 10 . 10 8 -a -a
14. SSAT M 33 35 31 ' 36 35 30 .+ +
.+ . B 2. 8 7 7 2 5 v -a -
15. AJOH. = M 29 31 7. 35 28 \ & +
o ‘B % ST .8 8, Ay -
16. VJIDH M 16 15~ .+ -15 12 4t +
o B 5 -9 cee 07 7 . - -
17. pMAC M lo0 .13 -12 14 20 9, + +
B. 3 4 3 ~ -

3 '4 5

[ _ “ -

aconsidered-as negative based on thé results of'previous experiments

bRCL—PPLAB ~—"6 pégtl members showed both M and B react1v1ty
‘ 11 showed M reattivity alOne :
. . : _ '
CRCL-CCLAB - B reacéivity removed against all except one

~ M reac?ivity persisted against all 17

\ i .‘ o
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nHCEa

15

as M reactivity persisted with all 17. Similarly

Serum RCL

PPLAB CLLAB
M B .M B

Pooled B(ab) Pooled M(ab)
\
M B ‘M B

— ——— e—— —— —. — —— —

wisbsussnaEsisssasmuew

. Ak R T

o :,“ X‘—‘ .

(=3

EXZE Positive

IR A NN E NI NN SIS AG ST S SRS NE SRR ISR RRN N

[
[
»
.
L
[
L]
n
[
n
"
[
.
s
n
.
L]
[
-
»

««ewse. Negative
. . N

-,
v

Histogram showing results of absorption analysis

.0f serum RCL (after pooled platelet, CLL, pooled

B and pooled M absorptien) by ADCC method.
Pooled nlatelet absorbed RCL serum when tested
with 23 panel members showed both M and B
reactivity against 6, -M alone with 11 and
negative with both in 6. CLL absorption re-
moved B reactivity against all except one where-

* pooled B absorpt;on°removed B reactivity against

all (7) whereas M reactivity persisted. . Pooled
M absorption removed both M and B reactivity.
. ! . . . ”~ .
g o 2

\
\
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M and B cell antibodies were present in RCL serum and g@
could be removed by monocyte absdrp£ionralong, because
monocytes bear both B (DR) and(monoéyté'specific

antigens; 2) pooled B cells or CLL cells removed only -

B (DR) reactivity, whereas the monocyte specific antibodies
persisted in the sefﬁm;'and 3) M reactivity appeared to
be the predominant finding in RCL serum since ADCC‘against

monocytes alone was observed in over 50% of paﬁel

» -

members studied. Moreover the Slcr release was also

nbtably higher in the monocyteaéssays.
g) Serum SGRf
\ i . | .

This serum was collected from a female‘patient about two
months after~transplantation during an ePisode‘of
rejection.

After pooled platele£.absorption and removal of
HLA—&,B,C aﬁtibo@ies, tﬁe serum was tested agéinst 29.
. panel cells. jBoth M and B-reacﬁiéity was demo?strébleA - ) . ,k@
aéainst-l% panel mémbers, M élone agaihst 6 and'g alone

-against one. In the other nine instances both M and B

ot . . K

reactiVity)werq not demonstrated (Table 14 and Fig:7).
CLLhéells frog»thrée patients reacted with the - - N
2 \\ " - . - N

serum on preliminary teéting,lhénce wert pooled for sub-

A seguent absorption of the serum. The CLL absorbed. serum,

~



Table 18 ADCC reactions of serum SGR-PPLAB? and CLLABP with
panel cells :

specific 51-, release %

Targets ) PPLAB CLLAB \ PPLZ(\‘B CLLAB
' 1/5  1/10 1/5 1/10 ‘
1. MJOE ‘M 15 . 21 16 12 T+ +
o B s |9 6 7 - -
2. JSCH M 24 20. .- 14 5 + 0\ o+
B 1 3 | 1 1 - -
3. CJAC M 27 28 L 28 26 + +
- B 5 1 37 2 L= -
4. KJOH M | 18 14 11 + +
: B 11 12 3 2 + -
5. SNAK M 43 40 31 22 + +
B 25 18 15 13 + +
6. TKOV M 39 39 '8 4 + -
B 17 19 4 3 T+ -
7.+ MDAS M 19 24 1 0 + -
' B 13 11 0 1 + -
8. JMUR M 15 19 4 -1 + -
B 18 23 6 0 + -
9. NSHI’ M 28 22 9 6 + -
B 13 15 15 15 + +
\
\
4SGR-PPLAB . - 6 panel members_ showed both M and B reactivity
. . 3 showed M alone
_ Y ‘
bSGR—CLLAB, - Complete ‘removal of B react1v1ty agarnst 4 and
' ) ,lncomplete with 2. -
M react1v1ty preSLSted W1th 4 (3 WLtHQbrlor M
"alone and 1 with both M and B) e
r‘; N
L e
& e
TN e U
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Serum SGR

PPLAB . CLLAB .
M B

=
w

2

-
sesam

23? B

=3 Positive

¥

«seeee - Negative'

SEUNENINGENSEERRENAWERNOEREASS

Histogram showing absorption analysis‘of serum

"SGR (platelet absorbed and CLL absorbed) by

SN

ADCC method. Pooled platelet absorbed serum SGR
showed botﬁ M and B reactivity against 6-and

M alone with 3. Both M and B were negative with
9. CLL absorption removed B reactivity lagainst
all (4) except 2. M reactivity persisted ’
against 4 (all 3 with prior M alone and Qne

with both M and B).  ° ‘

AR 7
\‘
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"-vs.‘;.:;xs Lo T

-.f\;

when tested against nine pPanel members (both M and B

9) showed complete removal of

and in another with prior M&B

~inferred that serum from this

monocyte specifie antibodies,

‘to be broader. S

3) Sefum SWE.
The_serum was obtained\from a
had 10 pregnancies.ivThe last
previously; She had feceived
Sefum was colleoted‘about one

was born.
T

‘pOSlthe w1th 6 and M alone with 3) (Table 18 and Fig.

B react1v1ty with 4 and

”incomplete with 2. Monocyte specific reactivity

© persisted in all three'instances'with pure M reactivity:

reactivity. It isg again

transplant patient had

though B reactivity appeared

multiparous woman who had

one was two,years

no blood transfusions.

yeer after the last baby

—t

»

Wedk T cell reactivity was initially absorbed wi'th

pooled platelets. Subs- juently both B and M reéactivity

persisted against 13 panel members, M alone with 6 ang

-

B alone with one. Against 8 panel members there was no

demonstrable M or B reactivity (table 19 and Fig. .10 and

\ . ~

11).

CLL cells from one patient with strong react1v1ty

w1th SWE serum was used for absorptlon Serum was tested

.

pEe
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Table 19 ADCC reactions of serum'SWE—PPLAB‘with\panel cells* /-

- \ ’ - L -' ‘ - LT . i . Y"
. o o specific 5f.,. release % .
.Targets e M STBY -
1. ssar , : L2 N 1 o
2. DDRE S ) g 29 © 20
3. SNAK : .40 S 19 _
4. MJOH S 41 - - 16
5. ~KBET L A 25 . < 26 .
6. JSLY . " 20 30° .
7. TKOV . - 40 .22
8. ,VLAO . . . 33 27
9, KJOH . 31 . &35, N
10.  Jpo&% - - ST 30 DRI
11. CMIL - ; S A7 20 ' -
12, agon = | e 35 . 29
13. VJOH . 35 19
© 14. ‘LMAR - . ' 1 13
15.. bMcA : | . 25 g
16. CFAL T S 120 &
17. NSHI . I s 15 7 ’
18. JSCH : ./////,—” o 25 o 9
.20. AWIL _ _— . (i 11 7 ]
21. JPAZ. : » e 2 \
22. veaz ' Lo-3 1
23. SSHI . =2 1 -
- 24 . MDAS 3 5
25 JMUR : . . 4 )
26 MHIG . ’ " » - 2 1 -
"27.-MLON: - . 2 1
28. ELIB S s g -

* specific Slecr release of 210% considered as positivé
Both M and B react1v1ty against 13 banel members
M alone w1th\6 and B alone 'with 1 g 3 -
M and B negatlve agalnst 8 ‘

A

W
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Figure’lo

L ,
N ' %
\.~ u'\ S‘ -
Serunt §WE-PPLAB - "
* ’3’ :} R v ' o
0 T M B |
T .
[ R .
- 5] b ‘ : ' ‘
2 ' o . -
a : | » |
' e . !
N L . -
E 10| i -/ o "
L : o S
LR P =1 POSltlve PRI
LuLsgs“_;,'._v: , g
j L‘ R N E - o~ : issesan Negatlve : »
S ‘A E I. ) E E‘" . . . .
N 1 I
20 .
| 2 i \
25 & i i .,
28] b i@

Al

Histogram éhowing ADCC results of serutn SWE

(after platelet absorption) with 28 panel

cells - T,M -and B. T reactivity tvas negatlve

"with all. 13 Showed both M and B react1v1ty,

one showed reactivity agalnst B alone and 6
with M alone. Both B ad M were negat1Ve

against 8.
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] Scaﬁférgfam shOw%ngzpecific Slcrrelease

from 28 panel mono es and B cells by

serum SWE - (after pfételet absorptlon) 13

f-showed both” M and B reactivity with "

-

spec1f1c‘5 Cr release’ of 2 10%. " One

showed react1v1ty with. B -aloneé 'and 6 wlth S

M alone. Both M and B were negat;ve
‘nst 8. ' S :
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Table 20 ADCC reactions of‘serﬁm SWE-PPLAB® and CLLARP

TirQ9ts '

Specific Sley release (%)
" ClLLAB '

"with panel cells

PPLAB

1/6 1/12° 1/6 1/12

7~

PPLAB CLLAB

CovatL

13.

LMAR

M
B
SNAK - M-
B
MJOH M
B
TKOV M
B
SSAT . M
B,
AJOH M
™ B
VJOH M
B
DDRE M
" B
M
B
M
. g B :
viao. " n
¢ . B
KJOH M
JIDOS M
. =

\‘l”

12

39
19

32
13

40

22

26
11

35

22

'35
19

29
21

25
26

20

30

14
.28

3L

17

30

l.
10

32

14 -

28
10

38
- 23

17
10

33 -

13

22
20

17

13

27
21

20

24

13

20

28

350

l6-

23

2 -1
31 -
19 5
77
22 21
5 5
32 27
3 6
7 7

-1 -2 .
9 5
6 3
5 3
6 7
6 3
6 1

.13 5
6 6:

! B
-3 .10 »
2 3
7 9
14 8

72

L7
107 6 .
1

+. -
+ +
+ -—
+ +
+ & -
+ +
+ .
+ -
+ -
+ -
1
+ —_
. _
+ -
—+ -
+ -_—
+e
+ -
<+ -
\-'_' _
+ N
+ -
+ + 7
C A +

«
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Table 20 continued
‘ Targets Specific 2ler release (%) ) _ 4
' PPLAB CLLAB PPLAB CLLAB - f
% 2 1/6 1/12 1/6 1/12 ' P ‘ ' ]
14. JLI M 26 22 18 12 + L+
' B 8 7 2 & - - .
7
. f,
15. pMAC .M 12 - /7 12 + +
B 8 2 o~ - -
/ .
16. NSHI M 15 15 10 6 + +
; - B 71 6 1 -1 - -
. ) s ,
,17. JscH M 26 24 28 24 + +
B 9 5 3 6 - -
) 18. CFAL M 8 12 7 .3 + -
B 4 0 -1 -1 - -
. i.aSWE—PPLAB - 12 panel members had M and B reactivity -
o \ -7 5 showed M alone and one with B alone
. . ,
bSWE"—C-LLA.B - -Complete removal of B reactivity with valli
except 3 ' .
- M reactivity persisted with.7 (4 with frior .
M alone and 3 with prior M and B) \\M T
NG

[ 1Y

7
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. « R . t
- * N T M A
» . .
R - Serum SWE ,
PPLAB CLﬁle R
‘ 0 r B M B .
- p :
A E .
g N's P
¢ EC T P
v W E E .
P |
¢ : : L
E A ‘
g 1, 0] : : . .
L 2
oS i
y e ] Positive
15.. : : SLLELE Negative. : {
: i . S
T 7 20 : : . b .
L . 26f i P
Fi‘?gure 12 'HlstOgram show1ng absorptlon ana1y51s of serum
' SWE (after platelet and CLL absorption) by
. A ' ADCC method. Pooled platelet absorbed SWE
T serum when tested with 26 panel members, showed
\ . S both M and B reaectlv1ty agalnst 12, reactivity:
\ ®ith B alone in one and M alone in 5. Both M
- q ‘ . and B were negative against 8. CLL absorption
L o — removed B reactivity against all except 3. )
b . - Monocyte specific reactiwvity perSLSted agalnst
: 7 (4 with prior M reactivity alone and 3 ‘with
both M and B). :
\
\ -




4]

»

/ w .
in 1/5 and 1/10 dilution in ADCC withvlS panel members,
ﬂ R

12 with M and B react1v1ty, 5 w1th M-alone and one Wlth

] . -

.'B,alone. ‘Post absorptlon serum f#tled to react w1t§

all but three B cells. For these three cells absorption

, : 3
apgeared'to have been incomplete, the residual §

reactivity beingﬁébak (?able’fbfahd Fig. 12). Monocyte

specific reactivity persisted in seven instances, four

-

‘ w1th prior M react1v1ty alone}and three W1th prlor M and

[N

B reactivity. The latter three had much strOnger M

react1v1ty compared to B react1V1ty on prlor testlng It
e
is concluded that thlS multlparoqs\serum contained both

v

- monocyte specific andlB-sgecific reactiVity,.perhaps

.- ¢ \‘_ '\
of equal magnitude. o LR

4) Serum MJU. - -

This multiparous serum was tested with péripheral blood .

subpopulations from 28 panel members after remoVal of

HLA—A B,C. antibodies by pooled platelet absorptlon There

B \. o

was B and monocyte react1v1ty

-

_,313 panel members,

‘ monocyte@ alone Wlth 7 and B alone Wlth none. In 8 _anel
-members there was no demonstrabl r Blreactizity

-

(Table 21 and Fig. 13 and 14).
CLL cells from two;patients\which reacted with the

serum were used for absorption. GLL‘absorbea serum
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"Table 21 ADCC reag:tioris 6f serum MJU-PPLAB with pangl célls*’

voe

'Targets Specific 51lqy é:elegse (%)
- . M B -
9‘\' ’
1. MJOH 30, 33
2. DMAC 21 21
3. KJOH ., 25° 23
4. MHIG 18 11
5. VPAZ 30 14
6. TKOV 36 12
7. AJOH 11 12
8.  NSHI . 11 12
9. VLAO 36 21,
10. - JDOS 15 14
11. MLON 39 36
~12. MDAS’ 11 " 15
13. CZJAC 16 11
14. SNAK — 7 29 5
15. CFAL . 26 5
16.. JPAZ 19 6 .
17. JSCH 15 -, 6
. 18. .VJOH 15 8
19. ELIB. 26 6
' 20. LMAR 22 7
21. JSLY -4 . . -13
22. “KBET -10 - -6
23. SSAI 2 3
24. CMIL 0 1
25. DDRE 5 5
26. JMUR , -1 1
27. 'SSHI - 1 3
28. AWIL . - -2 3

* Specific 51._ release of 210% was considered as positive.
P Cr \ - P -
-'serum was used in these experiments

1/10 dilution of
13 panel members

7 showed M alone

M and B negétive

-showed M and B reactivity

with 8

e

'87'
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Serum MJU-PPLAB
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: ’ A
10f . &
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) ; E emmans Négati'\(‘e
; :
200 & B « )
25| &1 i i y \
28] i i i

Histogram showing ADCC results of serum MJU-
(after platelet absorption) with 28 panel
cells - T,M and B. T reactivity was negative
with all. 13 showed both M and B reactivity;
7 showed reactivity with M alone. M and B
were negaﬁive against 8. ' :
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Figure 14 Seattergram showing specific 2lcr release

from panel monocytes and B cells (28) by

- serum MJU (platelet absorbed). 13 sifowed
both M and. B reactivity with specific S5lcr
‘release of 2 10% (interrupted lines). 7
~showed reactivity against M alone. Both
M and B were negative with 8. .
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Table 22' ADCC reactions of serum MJU pPLAB? and cLLaBP with -
panel cells v ‘
-, ‘
Térgets : ' ~ Specifie 5loy release (%)
-0 ~ PPLAB ’ CLLAB PPLAR CLLAB
1/10 1/20 1410 1/20

1. CFAL 26 22 .20

M 5 -+ ~t+
B 5 2 1, 5 - -
2. SNAK N\ M 29 26 ' 12 4 + +
B 5 5 6 3 - ~
3. DMAC . M 21 . 7 + -
» B 21 0 + -
4. NSHI M 11 7 -1 -1 + -
B 12 - 5 7 - A-R4 + -
"~ 5. JSCH M. 9 - 11 3 ., 5 + -
B 1 - -5 . -=7 -8 - -
6. . MJOH M 21 21 8 6 + -
. : B 12 13 5 1 + -
7.  TKOV M. 36 35 7 7 + -
B 12 14 7 1 + -
8. KJOH M 30 8 7 o+ -
' B 31 9 + -
9. Jpos’ M. 15 13 -3 3 + -
. . B 14 14 3 1 + -
10. LMAR M. 22 1 + -
| B 7 .2 - -7
11. MDAS M 11 7 5 1 + -
S ' B 15 -3 0 =1 o+ -
12. CJac M 16 7 5 2 + —
B 11 9 -1 -1 + -
AMJU-PPLAB =~ 8 panel members had M and B reactivity - QLT<y/
4 had M alone o S
N : ! S
aigJU;CLLAB - Complete remova. of B reactlety w1th allw
' ' M react1v1ty persisted with-2 :
v 'Y h
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AN
. . Serum MJU
o , PPLAB ¢LLAB
8 -
s R P -
P CoE
A P
N :‘; LY | E i
E M . H a
L 10 . : R
) -C g : Pl
\ E 3 :
L : :
L 15 : :
S . :
: : EErgPositive
) 20| E . eeaens NEgative -
— . 1\\;
Histegramvshowing'absdrption analysis,of se

Figure 15

<

MJU (pooled platelet absorbed and CLL absorbed)
by ADCC method. Pooled platelet absorbed MJU
serumt when tested with 20 panel flembers showed
both M and B reactivity with 8 anhd 4'showed:
reactivity against M alone. 8 were .negative-
with both M and B. CLL absorption removed -

B react1v1ty against all whereas M react1v1ty
persisted with 2.
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failed to react with any of the tesééd‘éicell_panel
whereas M feaétiviﬁy persisteduwith'twé.(Table 22‘and
Fig.1l5). The 12 panel membeés used in repeét tésting
ipgluded'B with M and t réactiviﬁyvabd‘4 with M alone -

in prior testihg. It is inferred that this serum.

v

contained both .4 nd 8 specific reactivity, pfedominantly

the 1atter4

Si Serdm G256.

This serum from a multiparous woman was tested with B

lymphocytes agd-monocytes from 20 panel mgmbers after'
pooled platelet absorption. Both M and B reactivity .

was, present with 17 panel.members, M alone with one and

Y

- ) = v
B.alone with norie. There was no demonstrable M or B

reactivity with 2 panel members (Table 23 andrFig;lé and

17). ’ . v
CLLﬁcelIs from two patients with strong reactivity

with this‘serum-were usedffor‘ébsorption; CLL absorbed.

serum was tested with 13 panel members,>all'having'M and

B reactivity. .CLL.absorbed serum failed to react with.

4 e

all panel B cells (Table 24 and Fig.18). M reactivity
persisted with two. .This serum- contained monocyte and

B specific reactivity, butApredominantly.B SpeéLiu;’._v

s e o .
reactivity. : ITRTIRCRT
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jTable.23
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~ N,

ADCC reactions of sexrum G256 B- PPLAB w1th panel cells*A‘”
1 -
|
)
Targets specific 51y, release (%)
M ‘ B
1. TKOV 42 26
2. JSLy 18 ~ 18
3. SNAK 29, 16 N
4. MJOH T 16 14
5. KJOH T 33 20 ,
6. VLAO, 38 18 ’
7. JMUR’ 31 16
8. CMIL 11 . . 12
9. LMAR - 21 . 30
10. JLI 21 o022
11. SSAI - © 16 16
12. NSHI ... 26 - .. .21
13.KBET = 36 ¢ 14
14vCTAC 19 | 10~
15. VJOH 30 17
16. AJOH ~ 232 T 25
17. JscH ; ~35 -« 711
- 18. JPAZ ' 12 - 4
19. CFAL 0 5
20. DDRE &I 9 9

’ l/lO a:

Foe
EEY

,.SpeCLfvc Slcr release of 210% was considered positive.
ation of the serum was used in these experlments.

17 pane. members showed M and B react1v1ty
M alone Nlth l M and B negatlve with 2

o

’
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. Figure 17

N

Serum G256-PPLAB
O T M B

: |
. i
v i
p : '
A S 5
N : |
E :
L g’/‘ %
10 : :
c T : EBED Positive
E : ' : T
L : weeese Negative
L H '
S 15 :
’ T &
20l i i \ }

Histogram showing ADCC r :ults of serum G256
(after platelet absorpt o) with 20 panel

~cells- T,M and B. T re ctivity was negative -

with all. 17 showed bc A\M'and“B reactiljity,

1 showed reactivity against M alone and both

M and B were negative with 2.
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Table 24 ADCC reactions cof serum G256 B-PPLAB? ‘and CLLABP
with panel cells

-

- £ ' -

Targets ; specific S5lcy release (%)
PPLAB CLLAB - © PPLAB  CCLAB

1,10 1/20 1/10 1/20 ‘ )
1. KBET M 36 27 14 14 + +
B 14 11 -1 -1 + . -
2. TKOV. M 42 45 15 8 + 0 +
B 26 . 23 10 3 + -
3. JLI M 21 . 14 1 - 5 + -
: / B 22 16 -3 -3 + -
4. NSHI M ~Ze 28 1 4 + -
B 21 40 4 5 + -
5. SSAI M 1l6 13 -1 -3 + -
) ‘ B 16 14 . -6 -3 + -

" 6. JSCH M 35 28 . 4 3 C 4
o B 11 11 -1 -1 + ‘}
7. SNAK M 31 44 4 6 + 7 -
T B 25 17 8 10 + -
8. MJOH M 16 15 -1. 3 + -
) B 14 11 3 L1 + -
9. ' JSLY . ‘M 18 21 7 2 + -
. B 18 19. 6 6 + ~
10. KJOH M 21 lé -6 =10 + -
: i B 11 19 -1 1 + -
11. LMAR- M 21 16 11 9c + -
, B 30 28 . 1l1.. 8¢ + -
12. JMUR M 31 33 76 4 + ~-
A ‘B 16 26 1 -1 + -
13. €JAC M 19 17 2 3 + -
B 10 8 -8 -6 + -

2G256B PPLAB - All 13 panel members had y and B reactivity
) ,

G256B CLLAB - - Complete removal of B reactivity against all

M reactivity persisted against two

CConsidered as negative

|



Figure 18

Serum G256
PPLAB CLLAB
-M B

III?_II-IIIIIIIlllI!.ill.ll.llill.l._"l.lIII [es]

-'-.,....-'..‘.'.....'-.é Ii."lll-l.ll‘..ll_ <4

g o | Positive

[EERE T T TR rrshe Yot « °

u#-Négative\

Histogram showing abSortpion analysis of serum

G256 : (pooled platelet absorbed and CLL absorbed)
by ADCC method. Pooled platelet absorbed serum
G256 when tested with 15 panel members showed
both M and B %eactivityvagainst 13 and 2 were
negative with both M and B. CLL absorption
removed B reactivity against all (13) whereas
M reactivity persisted with two.
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6) Serum 5018B.
This multipatous‘serum'was known: to have proad B
- reactivity. When the pOoléd.platelet absorbed serum was

testedHWith 19 panel members, B and M reactivity was

. ) B T . ) » .
present ‘against 9 and no demonstrable B or M reactivity B
with:the~remaining,l0 (Table 25 and Fig.19). ; -

. L ¢ el

. CLL cells from two patients which reacted with “he

serum was used for absorpticon. CLL absorbed serum was
. ) .

tested with 6 panel members all reacting with' M and B.
"This showed (Table 26 and Fig.20) that CLL absorption

removed both M and B reactivity against all panel members

e
testedf Therefore this serum appeared to be a B cell
\ .
i) o - '
specific serum without any monocyte specific reactivityL

.4

Figure 21 illustrates thé_monoc?te speéific
reéctivity in 5 sera (2 transplant'and 3 multiparous).
Serum RCL shows broad monocyte specific F‘

: |
to other seré. Monocyte specifié and B cell specific
reaétions sﬁg@n by the 6 bgoaaly reactive sera are shown
together in fig. 22 aléng-with fﬁe HLA-DRw antigens of
the panel mémbers. |

Figuré 23 illustrates the. removal of B cell specific

antibodies in these 6 broadly reactivd sera by CLL

absorption and the persistent monocyte specific .activity

BN

activity compgared #

v
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Table 25 ADCC reactions of serum 5018 B-PPLAB with panel cells*

[’y

99

Targets -  specific 51g, release (%)
.M B
L.~ SNaK - 22 22
2. KJOH _ Y1 29
3.  VPAZ ) 16 13
4. ¢ MJOH _ 12 13 )
5. { LMAR o 17 19
6. \ NSHI : 10 . 14
7. CFAL" 23 10
8. MHIG \ 21 10
9. JPAZ . 24 15
10. SSAI 1 1
- 11. JSCH . . 6 3 -
12. DDRE - 5 4
'13. KBET ‘ 5 3
14. JsLy - 2 2
. 15. TKOV 2 1
. 16. JMUR. 1 1
17. .¢cJgac - .0 -1 4
‘ 18. CMIL .o ) , ' o 1
19. SSHI ' 0
* Specific 51 release of 210% was considered as positive.

. . Cr - . .
1/8 dilution of serum was used in these exXperiments.
B-and M reactivity was present against 9
-No B or M reactivity with remianing 10

k%
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Figure 19
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" Serum 50188 PPLAB

'01 T M B
Er ' w
. I
1 l
n i .
5 ' /
p | i . o
A :
N . . . Positive
E : . - ) N
Llo., E E g smnamar Negatlve
c PooE ..
E : : T -
L : : :
Lisp i b
s P
@ : : : 1
19} : : :

Histogram showing ADCC results\of serum

50188 (platelet absdrbed) with 19 panel cells -
T,M and B. T reactivity was negative with

all. Both M and B reactivity were present

vagainst 9 and both M and B were negative
- Jagainst 10. ‘

Sepac =

-
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Table 26 ADCC reactlons of serum 5018 B- PPLABa and CLLABb
- with panel cells. :

Targets Specific 51., release (%)

PPLAB  CCLAB _TﬁPﬁAB. éLLAB
/8 1/1e 1/8 1/16 .
— - R
- 1. SNAK M 21 24 2 -5 - + -
. "B 22 14 3 5 + -
2. MJOH < M 11 1 -1 4 + -
B \QB-13 10 1 1 + -
3. KJoH T Ty 12 10 7 9 +
‘ B 12 12 7 3 + o
. P . 3 . e
4. LMAR M 17 . 9 2 3 + -
B 19 12 4 3 + - ¢
5. NSHI M 10 4 0 2 o -
' B 14° 13 3 3 + -
6. CFAL M 93 13 . -5° 2 1 4 L
, B 10 6 To-1 1. 4 .
Y
‘aSOlB B-PPLAB ~ All 6 ‘panel members showed M and B
B : reactivity
| | E
Pso1s B-CLLAB - M and B reactivity removed against all
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Lot Ea

16 |

Figure

10

15

" 16 panel members 6 showed both M and B

P ———————— I

Serum 5018B

5",‘
\\ PPLAB CLLAB

B

sssendennsnsnnnncenr’®
CLLELEEE R RY LS. ]

[ - | Positive

p o .t Negative

J
Hlstogram showing absorption analysis of
serum 5018B (platelet absorbed and CLL
absorbed) by ADCC method. Pooled platelet
absorbed serum 5018B when tested with
react1v1ty, none with reactivity against -
M alone and 10 negative with both M and B.
CLL absorption removed both M and B
reactivity against all. -
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Figure 21

v , -
- I
 ‘ W1 o5 b '
‘ O B T Q a
A : : -
N 5] 2 =
E ‘ - =
L. é : : E
: IR B
C ! : : : :
E 10 "B § _— - -
L : _— -
L A -
s PR i
15! : — : —
T . ¥ : : :
: : : : : eees Negative
204 3 Positive
R S __ Not done
22 O : : :

L3

Histogram showing monocyte specific ADCC
reactivity of 5 broadly reactive sera (2
transplant and 3 multiparous) after CLL
absorption. Serum RCL showed broad mono-
cyte specific reactivity (16/22). The
other-4 sera, SWE (7/22), SGR (3/18),
G256 (2/18) and MJU (2/18) showed more
restricted monocyte specific reactivity.

i - : 3
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Figure 22

(Right) Distribution of monocyte and B
cell specific reactions of 6 broadly
reactive sera (after pooled platelet

-absorption) with regard to the HLA-DRw

antigens of panel members. Closed squares

indicate positive and open squares negative.
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Figure 23

(Right) This figure "shows the distribu~
of .B and M specificities [(after pooled

- platelet and CLL absorption) against

panel members. DR typing of the panel
members is also shown on the left hand
side. Closed squares$ indicate positive
and open squares negative. The |
pattern of reactivity with regard to ;

. known HLA-DRw antigens suggests that

serum RCL contains DRw4 plus some other
specificity. “The broad nature of M
specificity in this serum is evident.

(2 Public M specificity or multiple

M specificities) Serum SWE contains

DRwg and probably additional weak DRWw
specificity(s). Monocyte specificity in
this serum appears to be more restricted
than that of serum RCL. Serum SGR, MJU
and G256 contain undefined DR specifici-

ties and narrowly reacting M specificities.

Serum 5018B shows only B specificity and
no M specificity.
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in 5 o these sera. DRw antigens of the panel members

are shown to demonétrate the pattern of reaétivity.
Dlstribution @ffthe'pattern of reactiv“/ with £égéfd .
to.known HLA—ﬁRw antigené s%ggests that ~erum BCL,‘

conﬁains DRw4 plus sbme other DRw specificity(s). The -

broad nature of M’specifiéity is evident (? pﬁblic M
specificity or multiple M specific antibodies). Serum
| SWE contains DRw4 and probably an additional weak DRw o
specificity. THe mogocyte sgécificity appears t§ bé_
mofé'ygstricted tﬁan thét of seru??RCL. The other

: ‘

three, sera SGR, MJU and G256 .ontain undefined DR spec- e

ificities in addition to the weaker M specificity. Serum
o : )
‘.

ﬂ_5108 shows no M specificity. j

7

E. Prozone in ADCC against nmonocytes.

Table 27 illustrates prozone phenomenon observed
‘h three sera (RCL, SGR and G256) in ADCC against
—— wonocyte. This phenomehOn was more frequently observed

*  when monbcytes are used as-.targets compared with B cells.

o - .
»

F. Family segregation study.

= . .Initial screeding‘of 6 families with serum RCL.

- known to have monocyte specific antibodies showed reactivity

A



Table 27 Prozone in ADCEC with monocytes

109

»

1

| RCL (PPLAB). SGR. (PPLAB) G256 (PPLAB)
| /5 1/10 1/20 1/40 1/5 1/10 1/20 1/10  1/20
1+ - 25 31 -
b . .
A - 6 17 - Yy
S | N
E 4 9 18 - (o
L . ~ ~
6 10° 17 - 15 21 -
c | ,
E . ' 1
. 516 17 - 17 19 | g8 18 | 25
L 19 24 . -’
S , .
7+ | 31 44

Note the negative'orAlower readings with lower dilutions

of sera compared to higher dilutions - prozone

phenomenon.

I
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with both parents, hence segregation study could not

” -
.

be informative with RCL serum. o

~

. Serum SWE was studied in the§zame six families:

for 3 families both parents were pdsitive and in one

both parents were negative. ‘Detailed studies were
performed in tlre other two families, wviz "FER" and
. Y

”SWE”- . ‘_ "'

1) "FER" family study.

As shown in Fig. .24, Terry, th- ,atﬁer sthed‘both 

M and B cell reactivity whereas Ruth, £he mother., shbwed
only M specificity. The father's HLA haplotypes were
idéntified as Ay, Bls (a) anﬁ A2Bw50'(b) and those of
the moﬁher, A3Bw50 (¢) and Aw32B14 (d). Cﬁildrfn Brian
and Léurie received "a" haplotype from the father and |
“"c" haplotype from the mother. Both these children

like the fathér; éhowed M and B reactivity. In contrz *
Bruge Qho received "b" haplétype from the father and "d"
from the mother showed only monocyté‘specific reéétiviﬁy.

\

This indicated that the haplotyée "d" of the mother
carried M specific reactivity which was inherited by

Bruce with identical” reaction.

2) Family SWE.

-1 . .
Serum. SWE was studied in the family of the serum donor,
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P
FER FAMILY
) TETRY RUiH
2 A 2 "o 3 A 32
I |
C C
| i
15 % 50 50 % 14
D D
” alb c|d
B & M + — s | S
M only— S —-— +
BRIAN - ) B : LAﬁrRIE ) BRUCE
2 % 3 2. ?. 3 2 ? 32
% S %
15 ?. 50 : 15 ? 50 . 50 % 14
D - : D’ D
al|l c al c b | d

sem| = = ==
- .

M onlymsm | s

Figure 24 Segregation of M‘specificity of serum SWE
(pooled platelet absorbed) by ADCC in
family "FER". See text for interpretation.

Pl
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Table 28 ADCC reactionngg serum SWE-PPLAB with members of
i: family "SWE"** ' :

N

4

Targets . specific 51, release (%)*
- 1/16 1/12
1. Clarence(father) M - 38 43 +
B 43 40 + o -
2. Ann M 11 8 +
B 3 1 -
3. Edward o M 22 19 +
B 1 0 -~
4. Fred M . 19 15 o+ )
. 5. Silvia M 34 35 +
‘ B 9 8 -
6. John M 10 6 +
B 56 51 o+
7. Adrian M 23 24 S+
. - B 36 26 +

-

. Specific Slny release of 210% was considered positive.

*

t

** Clarence (father) and two children, John and Adrian showed |
B and M reactivity ’ Cod

The other 4 children, Ann, Edward, Fred and Silvga showed
M alone i :

See Fig.25 for HLA-A,B,C and DRw antigens of SWE family members
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Fans

_\ : ‘ ' )

F multiparous mother of 10 pregnancies. The serum

\ ' :
had been found to have both B specific and M specific

antibodies as described earlier (sof page 80). Her

ﬁLA haplotypes were identified as AlBgDRW3 (c) and

AZBlSDRw6 (d), and those of her husband ClareJce.as

 A1BgDRwy (a) and AllB4oDﬁw6 (b) (see Fig.25 and Table
28). The husband showea §Eéong mondéyterand B
reéctibity when tested with his wife Simone's serum’
(SWE)".

Two children, Johﬁﬁand Adrian, who received the -

"a" haplotype from<thelfather, showed both M and B

reactivity though the former was weaker. The other four

children Ed, Fred, Ann and Sylvia, who received the "b"

haplotypevfrom.the father,\expressed onlykmonocyte
specific réactivitylbut no B cell reactivity. Thése
results indiéated“that the .M specific reactivity was
iinked to the "b" héplotypé of tge fatber.

Simone's serum (SWE) is also known to have DRwg

ant;bodies based on .the observation at the 3rd North

American Histocompatibility Workshop. Since monocytes

also bear DR antigens Clarence, John and Adrian, all

sharing the "a" haplotype bearing DRwa specificity

showed M aAd B cell reactivity with the mother Simone's
\ : - '

i
'

\
|
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serum. It could be inferred frcn these observations that;
M specificity wa% l1inked to the "b" haplotype of the
father and the B specificity (DRw,) to the "a" haplo-

type.



\ 1

IV. Discussion and Conclusions
A. Discussion.
Our study of monocyte specific antigens was
stimulated by two observations.
First, a group of'antigéns\ekpressed specifically
on endothelial cells and monocytes but qot detectable

~

on T or B lymphocytes aroused.considerable‘interest
since‘récent reports from Stastny and associates (Moraes
and Stas£ny l977é,b).‘ The antibodies cquld not be
absorbed with platelets or B lymphocytes bﬁf weré
readily reﬁoved by absorption with monocytes or endo-
ﬁhelial cells. Pre—;réatment of these cells with anti-
human.Bz—microglobulinjbiocked subsequent lysis by
endotheli;l—monocyte (E-M) antibodies suggesting that
these were associatéd.with B2-microglobulin and were
distinct from HLA-DR. It was further‘suggested on the /
basgs of family studies that most but not all monocyte .
specifig réactioné segregatednin linﬁg?e with HLA.‘
Sigce vascular endo£heliﬁm appe-gs to be.an im-
vportant.ﬁarget in renal alloéraﬁt rejéction, those newly
defined endothelial antigens also present on monocytes
have aroused speéial interest in viéwiof-their p;ééibie
‘ effecﬁ 6n‘tpanspla7k survival. Further discussion éf
ﬁossible biological significance of monocyte specific

p 11A -
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antigens will follow later.
The second reason’ that prompted our interest in
monocyte specific‘antigens was the observation made by
many investigators (van Rood et'al,l975a,b;.Bodmer et al,

1976 and 1978) that, as a rule the reactivity7of anti-DR
k|

~sera is broader than corresponding Dw specificity-

Since most routinely prepared B cell enriched preparatﬁons

often contairhvariable number of monocytes, the extra-

‘reactions in anti-DR sera could be due to the presence

of monocyte specific.antibodies.
Our search for monocyte specific antibodies was

started by screening 28 sérum samples from post
. 1 ’

-

transplant patients coll%cted during episodes of rejection,

@

I

7 multiparous sera with known broad reactivity and 5
SLE sera (Table 2). ’ i
Thevpresence of monocyte specific activity was

detected in 32% of post transblant'sera (9/28) .

However, only 7% (2 patiegts) had strong reactivity

-

‘'whereas the other 25% (7 patients) showéd weak reactivity.
' The incidence of monocyte specific reactivity in multi-

parous sera could not be assessed from this study as ///J

5

- these sera were selected on the basis of known broad/

-reéctivity. All SLE sera were negative.

e
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|
. Higher frequency of occurrence of monocyte

speeific antibodies was reported'by\Stastny and
associates (Moraes et al;l977) in 70 multiéarous and

40 post transplaht eera (38% and 75% respectively).
iHOWever,'much lower frequency (1%) was observed by
Cicciarelli et al,(1978) in a.study Of,35 Sera (13‘post
transplant and 22 multiparous(?)); CDC technigue by

dye exclusion was used by Cicciarelli et al,wheteas both
CDC and L)§ methods were employed by Stastny and assoc-
idtes. Our studies indicated that the ADCC techniéue'
was significantly:more sensitive than complement -
dependent methods (Fig,4). This technique was heﬁee
used ferbtheuanalysis of serumxreactivity and aetection
of antige%ic sPecifieities\on separated suprpulations
of PBL (T,B ana M) throughout our study.. High sen51t1v—
1ty of ADCC technique became partlcularly important in
view ef multiple absorptlons that wete necessarykln
preparatlon of sera for detectibn of monocyte spec1f1c
antibodies (Fig.2). Repeated absorptlons usually
resulted in a significant dilution‘of the. serum sample
contributing to low senéitivity of complehent dependent
methoes. |

-

The removal of anti HLA-A,B,C antibodies was

achieved using pooled platelet absorption. Though
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absorption with platelets of the required type would

be more economical as to the number of platelets

needed, use of pooled platelets (f}o£’70—100 donors)
was very efficient and convenient since large stocks of

outdated,pla?elet55Could be kept at 4°C and used as

required. In our experiments sera had to be absorbed

3-5 times to ensure complete removal of HLA-A,B,C anti-
bodies.

Since monocytes also bear DR antigens on their
surface (Wernet ,h1976; Stastny,1978a; Drew et al,1978)
removal'pf DR antibodies from the serum is important

for detection of monocyte specific antigens.

This could
be achieved byﬂabsorption'with chronic lymphatic

leuvkaemia (CLL) cells of pooged B lymphocytes. CLL cells

“

,formva“convenienﬁESOurce of B—Qnriched population since
"they have- high lymphocyte count

% of which 90% may have'

the Ia bearing Characteristics of B lymphocytes. Thus,
an almost pure preparation of Ia bearing cells can be
obtained without complicated separation needed ‘for B

lymphocytes (Bodmer,;1978; Gosset et al,1977). In our

experiments two absorptions with 150 x 106 CLL cells were

required to remove the B specificity when specific CLL
\
-cells were used.

o
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Sevéfal technical modifications were introduced
\ =5

in the rrocess of our'studytwhiéh contributed to the

purity of cell preparations and sensitivity and reprodu-

kY

Y

cibility of the assay. ¥

o . ; o 5
E rosetting of PBL followed by sedimentation on
H R . . . ‘\ . . - :

. . \
F-H was used to separate the rosetted T célls from non-

rosetted cells.  Pre-treatment of SRBC with neura@inidase

(Bach and Dardene, 1972;.Weiner et al,1973) was found to

be essential-for stabiliZzation of rosettes, thereby .

‘facilita ng easy.hahdlihg and incfeaéiﬁglpurity in pre-
paration. Ouf-résults o%E ros?ﬁting_of;67—77% in 21
péhei,ﬁémbers ig‘combarable té oéher repofts (Kaplan
et-§1,l§76). ThHe pgrity éf*fdcell§ S0 geparated'was over
90% (Table 4); Non-rosetted population éhbWed.ohly-uN
5-10% T cell contaminaﬁibn on réfrgsetting.
Nonéfosetfed.célls‘Were adhered on blaétic sdrféceé ,
for{;eparatioﬁ of monoéytesvkadhefeht).and B lymphocytég
(non-adherent). The Bfenr:;hed.population (11+3% off
PéL),showed'S.Ié positi&f&y by'imﬁunofﬁuorescehce in fs% » 
(Table 4). Monocyte.enrichedjpfepératiohs.ip this studyb
(8i3%‘;f PBL) gaQe 86+6% poéitivi£y by a&ridine orange
staining (Tablé 4). | C , PN

The problem of clumping of monothes (when used . as

targets in ADCC) was largely oVércomé’With,the use of EDTA

3
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in the suspending medium. With this modification the

r

background readings nge o#ten less than 20%.
As in other ADCC systems, pre—éelectidn of
donors with high effector cell acti§ity was critical as

otherwise false négatives resulted from poor killing of

S

target cells. Adult-males_weré‘preferre *as effector

cell donors sinte females and young children were re-

v

ported to have low effector cell activity (KovithavQngs 

Y

et al,1974a).

Difference in uptake of 51Cr (Kovithavongs et al,

1 1977) by,monocytes, Bcells and T cells (Table 7) did not

interfere with the results of the assay sincT purified
: : : o

subpopulations of PBL were used as targets. It could be

speculated that the S5lcr uptake was a function of: the
size of thé.cell itself, to explain the high, uptake by
monocytes over Bvand.T lymphocytes.

Twenty eight sera from transplant patients were

obtained from frozen samplés collected during periods of
. : : \ A

E ¥

rejéction. Of these, five patients were known to have
broad HLA reactivity in CDC using dye exclusion method;:

Furtﬁer analysis of .the broad reactivity in these sera

was possible with the use of ADCC as a sensitive method

R

. Nk
for detection of monocyte specificity. Two of thes%,S

broadly reactive transplant sera showed monoéyte;specificl

il

-8



. donor. Pos

any clinical

reactivity in addition to B specificity. The other
4

three sera had only B specificity.

Serum RCL was one of the sera that showed strong

.monocyte specific reactivity. This serum was obtained

from a patient who had two previogs transplants in the
pPreceding 6 years and‘receiVed several blood transfusions
leading to broad tissue sensitization. Monocyte

reactivity was examined one month after a third transplant

from a‘ére—tranSplant CDC cross matchfnégati&e cadaver

-~

transplant period was not complicated by

ion episodes. This serum showed the

presence of M and "B specific reactivity against 14/27

-and 7/27 paneljmemberé respectively (Fig.5 and Table 13).

Abso:ption with'pooled'B cells or~CLchells removed B

cell specific reactivity sparing M specificity;(Table 16

and 17 and Fig.8) whereas absorption with pooled mono-

cytes removed the M and B specificities confirming the
presence of M specificity in this serum.

Serum SGR from another transplant patient also-

-

showed strong monocyte specific reactivity. This serum

was from a female patient two months after transplaht—

ation.  Post transplant period was threatened by several

episodes of rejection leading tq graft loss subsequently.
R o '4’ ' -

Serum :SGR showed more predominant B cell specific

~

la2,
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reactivity-(13/29) than monocyte specific reactivity
(6/29) (Table 14 agd fig.?), Monocyte 'specific

\rgactivity appeared to be.more”restficted thah thatiof
RCL (4/29, serum after CLL absorétion) (Table 18 and
Fig.9); .- ' /

Sevén serum sémples were obtain;d from multip;fous
women . Théy all showed broad ;eéctivity when examined
by -ADCC against B and M subpopulatidns; However,-mono—
cyte,sgecifih‘activity was deménstrated in 6nly_3 of
them (Table 2). B specificity was more dominant in all
‘séra‘except serum‘SWE which showed persistent M
reactivity in 7/18 panel members afteerLL.absorption
(Fig.12 and Table- 20).

| CLL abso;pﬁion removed both M'and‘B‘reaCti”ity from
serum 5108\indicating the B ceil specificity.of.the
serum 5108 witho&t M specificity kfig.zo aﬁd Table 26).
The pattern of réactivity of 6 sera (2 Frénsplant

and 4‘multiparous) after pooled platelet absorption and

.CLL absorption, against feparated M.and B cells Qf 21

4
1

panel membe:s is represented in Fig.23. ‘Se;a SGR, SWE,
MJU and G256 showed ﬁe%atively narrow range of M |
reactivity whereas RCL appeared to be considerably
broader (Fig.21). This broad reaétivity of the serum

?

might indicate either the presence of‘multiple monocyte
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| :
'_specific antibodies or a publinmochyﬁe specificity.:
An attempt wés made to clarify this question using
absorptiSn with monocyteé of a singie"positiQe panel
meﬁber. .Complete removal of feactivity aéainst ghe

panel membef és well as.the fesp of the panel members

would then indicapé a public speéificity. In contrast
.persisting reactivity with. some of the panel members

Wou}d suggest multiple private moﬁbéytehspecific anti-

. bodies. Resulﬁs of\this study was inconclusive since ..
complete removal of‘the reactivity té the ébsoibing »
panel mémbers; monocytes could hot be achieved. This

could have been due to the iow yield of "monocytes
‘obtaineﬁ'from peripheral blood (8+3% of PBL). In this
experimén; the amount éf monocytéé'obtained“from 2COiml.

\

of peripheral blood was not sufficieht'for(complete

’

!

absorption of 0.2 ml. of % diluted RCL serum. Aabording

to our caiculations more than 500 ml. £ whole blood

~

would be necessary to absorb this amouﬁt ofﬁserumg
Because of the'difficulty in perfo}migg'absorption ana-
}ysis of monothe specific antisefa; the question of tﬁe
number 6f‘alléles controlling monoéyte.séecific antigens
can not be anSWeféd athﬁhe moment. Néné of thé an£;5e¥a
so far analy%ed, showéd mutually*exclu;ive valleiic)

r

. ' Co. D . N\
relationship. Furti?r monocyte specific -antisera shogl§

-
P

7
/
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»

be seérghed‘f5r and analysed.before the answer to this
gquestion could be provided.

The npmbe; of éenetic loci involQed in the
control of monocyte;specific an?igéns.is élso so far
.unknéwn. Stastny,(1977) indicated,-that most but not
all monocyte specigiélreactions segregated ;n ~inkage
wiﬁh HiA. In his receq§ repgrt (Stas;ny,l978f he
\;uggested that antibodies to monoéyte specific antigens
could be directed against two kigds of surféce éroducts,
one containing B2-microglobulin and the -other without it.
He also réportéd that reactions that arebblockéd-by
anti—B2—miéroglobulin can be shown to be inheritéq inb
linkage wigh HLA.
| We.have attempted to analee Segregation of mono—i
' <cyte specific antigens in two iﬁformatiQe families.
Family studies with serﬁm SWE (multipérous)'were clearly
indi;ative;of M specificty linked to HLA héplotype.

X4

Linkage was demonstrated when serum SWE was studied

a

within her family (Fig.25) as well as in another’ family
("FER" familY). ‘The relatively narrow but st:ong

’spécificity helped in clearly isolating this linkage to
N ~ _ ‘ .
HLA haplotype. In contrast the HLA segregation of M

specificity in RCL could not be defined since both

S

parents'mondéytes reacted with serum in all the six
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families studied. This was probably related to the
broad nathré of M spécific.reactivity in\setum RCL.

Our results of family studieg_should be considéted
rather preliminary.v These have demdnstratad linkage
between HLA and the lccus controlling monocyte specific
antigehs (M—locus)t To make any definitaiéondlusiqn'as
to the position of this locus on chromosome 6 (inaidé or
outaida the HLA comélex) it is essential to perfbrm
extensive studies in numerous familiea. It is aspeciaily
important to include into this analysis the families
wii, known HLA recombinants and perform studies of E

¢ ... 6 chromosomal markers in order to map M locus on

chromosome 6.

Although the blologlcal role of monocyte spec1f1c
antlgens is not as vet cléar-it is conceivable that they f
could play an important role in transplant surv1val
This assumptlon is based on the observation by Stastny

(l977)»that-ménocyte specific antigens are expressed on

endothelial cells and on the well known fact that endo-

thelial lining of blood vessels in a transplant is often

a primary target for the attack by reé¢ipient's lymphocytes

o !
'~

(Hirschberg and Thorsby,.1975). Using endothelial cells ( \\
from umbilical cord veins and monocytes ftom'cordlblodd '

~ . ~

Moraes and.Stastny,Ql977a,h)'demonstfated that these cells
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sha;e an antigenic moiety which is i}stinct from.
HLA-A,B,C and DR. _

.The préﬁlem of biolégical sigﬁificancevof mono-
cyte specific.anﬁigens in tranéplant survival could be
approachéd in two wayé. Firét; the typing for mono-

! . ) .
cyte spékific antiéens could be done on;donors and
recipientsvand the degree of compatibility could be
co;related'with post.transplant course. The pre—requisité:
for this approach is to have a baétery of anti—monécyte‘
sera éetecting as many differenﬁ specificities és popsible..
Alsof tﬁe genetic control of monocyte specific antigeps
“(ﬁumber of loci,extendof poi?morphism,vextend of linﬁage .
with HLA) must be élagified first{

N The se;ond approach would- involve the analysié:df
anti—monocyté.activity in pre-transplant (possible pre-
sensitization) ;nd post\transplant sera (sequential
studyf. The correlation between occurrence ofianﬁi%
monoCYte activity and g;aft'funcﬁion, if ébserved} might‘
provide evidénce as to the role of monocyte antigens;in
hiStocompatibility. \Heryer, a clear delineation of the
}role of monocyte antibodies to ﬁransplant rejéction is

- | § | a - .
- possible only when it could be isolated from the
deleteriqué‘efféct of the other better defined antigens
of the HLA complex. - Antibbdiegxto HLA-A,B,C loci has

~
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been widely accepted as deleterious to'trahsplant/
survival‘wﬁereaé the critical role of DR antibodies
is.nof clearly defined (Ettengér et al 1977;'Silberman
etval 1978; Myburg and Smith, 1978; Suthanth;raﬁ et al,
1978). The role of cell mediated tissue damage as
examined by tﬁe lymphocyte mediated éytolysis éLMC)
test has beéen shown to be associated with poor graft.
survival (Garovoy et al 1973; Grunnet et al 1955; Stiller
et al 1576; Kovi£havongs et al,1978a). Application of

-8 battery of cell mediated and éerplogiéal testg:is
important in deciaing the outcome of the‘graft;

In this study of 28 patients ekamiﬁed for monocyte
specific antibodies during rejections, 9 patients shOWed‘
théi; presence, 2 of which were stronély reactive. -Of
thesé 9 patients with M specificity two élsobhad both
thotoxic HLA antibodies and LMC reactivity. - Four patients:

" had e&ther dytotoxic H;A,antibodies or positiVe LMC.
Thus in all these 6 instancesgthe critical role of_mono—‘
cyte specific antibodies to graft‘rejection could not be
separated froﬁ the deleterious role of cytotOXic'HLA
antibodies and cell mediated.immunity (ILMC) . Another -3- o
patients‘with mdnocyte specific.réactivity had nei%her”
LMC nor HLA antibodies demOnstféble. However, the M

reactivity in all of them.was- only weak, and also one of



thesé patients‘sqgéequently had an excellent graft
N : _ ‘

function at three yeafs follow-up.

Stastny (1977) and Cerilli (i977) have both
éhoWn that the presence of endothelial antibodies
following transpiahtation are associated Qiﬁh poor graft
outcome. The former groué has further demonstrated
"that monocyte and endothelial antigens are identical
thus attributing a critical role to M spgcific antibodies
in transplant rejéctidns. Whilelthe.detection of
_ endothelial aptiﬁodies in ﬁhL absence -of HLaA-A,B,C
.antibodies was shown to be delet;ious; they had not ex-
cluded~the‘patho§enetic role of cell mediatea immunity

(by LMC test) in those patients. Thus the critical

-

contributioﬁ of monocyte specific antibodies to graft

outcome needs further definition.

@
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B. Conclusions.

a

Following conclusions can be-drawn from the

7

stEdies in ﬁhis thesis: C //////
’/?7 1. Monocyte specific antibodies ma¥y be preéent in

.
transplant and multiparous serum. This ma probably

%

ceflect the repeated immunogenic challenge”due to
. ‘ @

blood transfusions, organ transplantatioﬁ and pregnancies.
- . - . . ° N ‘-/
2. Compared to complement dependent methods ADCC

is a more sensitive method in detecting monocyte specific
antibodies. : ~
3. Extra reactions }n B reactive sera\may partly
be due to the preseﬁce of monocyte épecific antibodies,
as mos£ B-enriched preparationé often cont;inrvariaple
numbers of monocytes. '

4. ‘The biblogical sigﬁificance of monocyte
specific antibodies needs further clarificatioﬁ singe

~
!

ﬁhe sera with strong monocyte specific reactivity also
had cytotoxic HLA antibodies.
5. Monocyte specificity may segregate with HLA

.

haplotypes .in families.

130
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From: -wvan Rood, J.J., van Leeuwen, A., Termijtelen and

' Keuning, J.J.. B cell antibodies, Ia-like
qeterminants and their relation to MLC determinants
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Appendix B

system - l97f

o

Nomenclature for factors of the H&A

By W.H.O. Committee on leukocyte nomenclature.
The broad spgcificities are shown in parentheses follow1ng
Based on Histocompatibility Testlng 1977.

particular spllts
Bodmer W.F. (ed)

Munksgaard Copenhhgen

Locus A Previous Locus B Previous Locus C Previous
Al BS \ CW1
A2, B7 CwW2
A3 . B8 CW3 \
A9 - B12 CW4. g
Al0 * B13 \ . cw5
All Bl4 ~ CW6 T7
A25(10)  AW25 B15 BW15 - ‘
A26(10) 'AW26 B17 BWL17 Locus D Previdus
A28 B18 o
A29 B27 DWL
AW19 B37 BW37 DW2
AW23(9) B40 BW40 Da3
AW24(9) BW16 - DW4
AW30 BW21 DW5 ’
AW31 BW22 DW6 .
AW32 BW35 DW7. LD107
AW33 BW38(16" DW8 LD108
AW34 )- - BW39(16) DW9 TB9, OH
AW36 BW41 DW10 ‘LD16
AW4 3 BW4 2 . DWl1l  LD17
BW44(12)  Bl2(notTT*) . - o
BW45(12) TT* ~ Locus DR Previous
Locus B Previous -BW46 " 'HS,SIN2 Jv ‘ “(work-
' BW4 7 407*,M066, shop)
BW4 W4, 4a CAS,BW40C. .
BW6—_ . W6,4b BW48 KSO,JA, DRW1 WIAL, "
—_ﬁkﬁ\\\\ BW40.3 ' . Te6
BW49(21)  BW2l.1, DRW2  WIA2,
' SL-ET ~ - Ted
- BW50(21)  BW2l1.2, ET* DRW3 WIA3,
: BW51(5) B5.1 Te5
\ BW52(5) B5.2 DRW4 WIA4,
BW53 HR - Tel.l
BW54(22) BW22j,SAP1  DRWS5 -~ WIAS5,
‘ - 8N1,01 . \ Te5.2
i DRW6 WIA6,
R TelO
DRW7 WIA7,
Te3

152



‘J/K*F\\ . o \

J
Appendix C Patterns of cross- reactlon among DR
: antigens
DRV/

From:

DRVVZ
‘ DRVVL
=
DRW 7
(WIA 8) JA
-Q

——— indlcates, respectlvely
decreasing extents of cross-reaction

>

Bodmer (1978) Ia serplogy. 10. Summary and
Conclusions Hlstocompatlblllty Testing
1977, p. 351 ¢ Bodmey W. F, (ed) Munksgaard,

\ Copenhagen. . \ _ :
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Appendix D Comparlson of the major hlstocompatl—

bility complex in mouse and marn.

e -
1

From: Bach, F.F., and van Rood, 'J.J. {l976) The{;
Major Histocompatibility Complex - Genetics:

and Biology. New Eng. J. Med. 295,807.
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Demonstration of surface Ig on B iymphocyte
using fluorescent antisera directed against
Ig molecules on the cell surface (see page
37). -

i
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Acridine.orange staining of monocytes. Note
the bright orange staining granules in

cytoplasm and pale green coloured character-

istic largé nucleu? (see page 37) .-
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