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‘tron tho thy-u- ang’ bur-n ot Fqbricluu ot azlaz chlckens.

: A'ssruc'r o
[} ‘ .
Rimg—n-ckod phoau&nt- woro lnnnntzod vlth 1ynphocyt--

5

. Phoacant antl-chickqn thy-n- serum (PATS) pronotod 1n vitro

'ﬂadhcronco ot thy-ul coll- und ph.asnnt anti-chicken bursa

S

serum (PABS) pronot‘d tho adharonco ot buraa collu. These

Qrcactionl were ob-.rv.d tor othcr ly-phoid populatlon- ln

tho blood and nploon but to a lesner extpnt. ‘Bach antiserum

‘was sble to dlscrlnlnate hotwoon -8 thy-us—rolated antlgen

and a bur-a—rolat‘d autigon. Thl- roactlon waa conplote
atter 60 nlnutoa ot Incubatlon vith PATS and atter 120
nlnutes ot 1ncubatlou vlth’bABS. Th. rato ot the ronctlon

was not altcred by~ a alight chango Ln antlnerun concentra-

tlon or chanaoa in. ta-perature ot incubatlon (22° C to 380

“‘Cle Incuhatlon of poripheral hlood lynphocytas (PBL8) with

PATS roduced tha lovol ot the gratt-vcraus—host (Gvn)

.1nnunoconpetence-ot thoao c.lls 1n the chorloallnntoic pock

.fas-uy, a thyuua ccll tuncflon. Thi- rosu}t-hovevor wad not

3

oaally roproduced. *Incubation of PBL. vith PABS did not

al ter tho GvH 1-unnoco-petonco. PBL- 1ncubatod wlth elther

. & &
PATS or PABS rt;uced tholr abllity to evoke the GvH spleno—

-qaaly(rouctlon- - The GvH reduclng ottoct was uhsorhed with
‘vf

colls d-rlvcd tron tho thy-u- and bursa but not with ery-

throeyt.a. Tho cblllty pt tho-a antiaera to 1nh1b1t the GvH

.roactlvity t 1x-phoeytou has’ bocn ﬁtillzed as a -ethod for

the 1dont1 1cat1qn ot a chlckon lynphocyto antigon ihrker.

v

L



Thl- asnay syatem hau providod ’ho tranowork for definlng a
new T-coll lynphocyto alloantlgo“ lystom.
\j . Two. lnbrod llno- of chlckona (L6 und L7) honozygoua ut
f;ho B locus voro 1n-un1zcd vlth each othcra blood cells.
Anti-Lé anti.orum (A6) propcred 1n L7 roclpiont- 11n1tod the
GvH splencnegaly evoked by L6 PBL- and antl—L7 antinerun

’(A7) prcpcrod in L6 roclplenta limlted the ‘GvH sploon vclght

evoked by L7 PBLa-: Both. antllora wor. ablo to lluit.thc GvH

sploho-egaly ovoked by Fl PBL:- These re-ulta ‘can b. ex-

» plalned by postulatlng tho oxlatoncc ot a new lyuphocyto

antigen locus. As a test o!.thlq po.plpillty L6 ;ndlyb@uqlsf

" were Agguued'to be hbnozygpﬁ._!dr_one allol;aund L7 héuo-"
zygous for fhc other..iPre&;terilnéd linifs v.ro‘qot to -
diatinguiuh thc.o antig.n typc- ln 101 F2's. 'Tho.PBL- 6t 22
82'- -oro clnn:ltled as’ L6—typo. 52 as l—tyﬁo. and 27 as

L7—typa. A probabllity grsph contlruod tho divislon of the’

2'n into 3 populatlona-\.81nco tho limiting effect of tho-e

antisera ‘'was not ahidrhod'by“%rythrocytcn or lymphocytes

dqr;&ed from the burea, the ahtlgon appears to be distinct

o

from the A, B, C, and Bu-1 systems. Tests with aélectod F2

'~’ch1ckon. indicated that thl- untlgon synto- is not 1dontlcn1

£

to Th—l or the B antigon -y-touu.‘ Thls antlgdn -yston lu
_thor-toro doslgncted Ly—4 and ltn allolcu are Lxrg- for L6
‘und Lx—jb‘tor L7.7 Prollnlnary -tudlos in tests ot F3
progony lndlcato a pon.ibl. as-oclatlon bctw,on donorn ot
tho L6-typo and ‘resistance to MD. and ot donor- ‘of the L7- 

type’ und -u-coptlbility to qpv;§

-

| e
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INIRQDUCTION

Ly;phogyt;- have been characterized according to
-orpholoaléul; phyilcnl. chon&é;l, nntlg.n;c. and tupctlonul
_cr{f‘r#hb' ﬁdch of thiuc crlﬁcrta;attcut~to tho hq-;c fact
that Ly-phoqytc-“dro a huf‘}ogoncou- élaas ét éplln compris-
Ing'fho_leqqflni éb;poddnt-'oi téc 1u;uno if.ton. Ono.ot

thcio crlto?in} tho tnnctlonal capaclty of ly-phocyte- in
~tho gonorutlon'or ln-un;Loglcul ro.ponllvonea- provldos a
’rotoronco“point foruJudglna_thg gglontttic vql@o‘of the
"'Qf@dr :ouyyégl;.riioi In fﬁl--cont;Xt,fhon.’tho work
'brqq-nt?dllq'thly th‘-ln ;ogu.&n hbdn o#éuhllshlng new .
‘anfigén;c c}lt;rlanvhich may 56 used to 1d;ntify dii?dp?ht
b‘;clulios?of lyaphoc&i?d lnhtho chickens | |
c“'l't;o immune -y-f-- of fh; §h1§k;n ds~v;li an‘thdt-éf‘

'nu--alc la co-prlnod ot two tunctlonally dlatlnct lymphoid

4 ,.-

coll populatlon-. Inrtho late 1950'-, ahd early. 1960'a, theh
fl-portnnco ot tho rolc ot chlckcn thynus-dofived lyaphocytes
(Th cells) in thq”d.volopntnt'ot‘coll-nedlutod‘ih-unlty

v

*'(dctlnod by skln ho-?grctt and gratt—vorsus-host reactlons)

';and of chlckon bur-a-dcrlvod lynphocytes (Bu cella) in. the

'dovolop-ont ot antlbody-nedlated 1-un1ty (dotlned hy
:antlbody productlon attor 1noculatlon with buctorlal and

protein pntlgonq)ﬂvaa .-tabllahed using  the techniques of

°
i

‘ noonntal.th&nﬁctdhj or bursectoay to eliminate the source of

1ynphold cells ayl-ingftro- thq-e grganu.(Abplnall and Neyer

~

1964; Cooper at al.s 1866; Glick 1964; Mueller gt al.,

e
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1

1964 Varner and Szeanrg-1964)o In the mouse), the

functional dissociation of immunological reéponsiveness for
. S |

u

cell-mediated ikmunity was established using the technique

of neonatal thymectomy to selectively depletg the immune
® N .
system of thymus—derived lymphocytes (T cells)‘(Dilmassd et

« nl;, 1864; Miller 1964) and for antibody—-mediated immunity

using the adoptive transfer system to define the 1mportancé

'61,b0ne marrow—derived lymphocytes (B cells) in the

‘géneratlon-of antibody forming cells (Claman et al., 1966;

Miller aﬁd Mitcbel} 1968). Birds are different from mammals

" in the sense that the functional develppignt of

lmdunol&gical responsiveness is aésoclated_with the
development of lymphocytes iﬂ“two separate'iymphoepithellal
organs, the thyhus andcbursq‘ot Pabricius.

\ In more recent years, the identification of antigenic
cell m?fkers of lymphoid cells which represedt products of
gehe expreséion'has been onevof the péinary tools_use&-;p
establish the céllular and functional hete?ogenelty of T or
B ilymphoid cell populationse. Thus I;r. the most well c¢har-
acterized gystem of antigenic cell markers for 1ymphocyteé
has been estabiighed in the mouse. In mice a total of
eleven'lyhphocyje éntigenucéll markers have been described
excluding‘thqse mapblng within thé maJ@r histocompaibility .
comple* (H-2). These are: 1) the thymus leukemic antigen
(TL)y 2) the theta amsantigen (Thy-1), 3 thr;ugh 7) the

lymphocyte specific Fntigéns (Ly—-1, 29y 3, 4,-5;,8) the mouse

spécitic lymphocyte antigen (HSiA). 9) the plasma cell



ahtigenﬁ(PC), 193‘tﬁe ;ouse.ghgéitlc B cell ahtigen‘(lBtA),
and'll) the immunoglobulin deféfqlnant antigen (;D). CAll
eleven'nhtiggnq were deteéfed on lynpgpcytes‘using the
complement—dependegt cytotoxicity assay. The antigen
fmérkers defined with alloantisera (antisera rdisedvagdlnst
cellsyfroﬁ within the s;me species) are sfrhln specific
(TL, Thy—tj L&. PC) while those defined with heteroantiserﬁ
(antisera rglse&;ngainst cells from other animal épecies)
are speciee‘specitic{f
ThevTLlﬁntigen is exp;eéhed on lynph#cyteS'ot the
thymus of TL*Y mice s¥raln8 and leukémlc'cells residing
outside the thymus of both TL* and TL™ mice (0ld) U et al.,
1963; ?oyse_gicglo; 1965; 1969). The significance ot.ﬁhis
marker resides in the fact that in TL* stfains, T/éells of
the pep;pheballlfnpboid syéten\do not express the TL antigen
‘'and it has been suggested therefore.thgt¢gither the 5% TL™
lynphgcyfes in the thymus give rise té peripheral T cells,
or that th'avTL+ Lymphocytes;undergo a procesé'of different—
.iation and in that process become TL~ piiorAto entering the
peripheral'lymphold sfsten (r;viewéd in Schlesinger 1972).
An¥1-T£ serum ls‘pfodﬁced_by immunization of TL mice wifh
 TL* thymus cgllg. Thé antiserum's activity is measured in
fhe cytotoxlélty assay using guinea pig serum as a sourcevot
cpﬁplgment. The Ila locus abpgars to perform the function
of & reéulator‘genéicodlné.f§r the‘expression of absence of
éxprqséion of thé TL phenotypes while another locus or loci

\(possibli one of the Ly loci, Komuro gt ale., 1975) operates



as structurdlvgenee codlngifofbthe Tl phenotypes. The ILg
loéus is linyed with the H~2 locus on chromosome 17.
Tho'thﬁta. Lyflg 2y, 34y and § antléens are expreséed on
¥hynus and pe;ipheial T cells. Bvidonce aupporting the
_conclusion that these antigens are narkers for T cells come
from experinents which de-;:strate Ln Yitro the absence or
dlauppearance of these cells from the perlpherul lymphoid
sy;tem atfter neonatal thynectony! adult thynegtomy and in
congenlfalty #fhy-lc, nude mice (Eatt 1969; Raff and Wortis
1970; Schlesinger and Yron 1970, Raff 1951). Anti- theta

!"- )

serum is ralsed by immunizations of AKR mice with C3H d%%&

thymus cellsg andfvic:,veraa (Reif and'Allen 1963; - 1964;
Aoki et al., 1868; Rars 1971); The untlserum activity is
meusurediin the cytotoxicity assay using guinea pig serum as
A sﬁurce'ot complemedt. The thet; antigen is aléo expressed
on soﬁé'non~1ymphoid cells of the‘;antral nervous systeme

™
The specirlcity of this antigserum is altered in the:
cytotoxic reaction with lyiphocytqs i rabbit serum is
substituted for guinea'pig aerﬁn as a source of co-plemeﬁtg
In this situation the antisera will define antigen markers
common fo botﬁ T and B lymphocytes (Greaves”und Ratt 1970),
The Thy-1 locus, controlling the expression of the theta
antigen, has been mapped on chromoaone 9 (Itakura et gl..
1971) and the two: alleles assoclated with this locus account
for the only known types of theta antigen markers identified

in 1aboratory stralna of -1ce.

The Ly-1y 2, and 3 antigen markers are believed to



f\- - : . . e
1d§§t1£y suﬁp;pulatlbns.dt thet;-bdaréng ly-phoc&tes in the
perléﬁerul ly-ﬁhQId_orgdha (Cantdr‘aﬁd:BOyéb 1975;); In
addltloq to aeroioaical evid@dcc‘thlch‘supports thig‘coh—
leluaion, the use of tbase sera”to selectively kllliLx—l or
#y—Z, 3°antigen bearlﬁg per;pheral_T cellé (Cantor and Boyse
11975a; ' 1475b) Has resulted in the tfn&ings that lymphocytes
éxpressing the Ly-—-1 alld@ntlgen*narker appear to be“j.’nvolvedr
in the geﬁeratlon ot‘helpgr cell activiziy, the‘anélitlcatioﬁ
of kilyer ceall §ctiv1¢y directed against iaJor A;atocoméat-
15111ty differences, and in the prolltér;tlveireaponse lk
measured in the niieq.lynphocyte culture (MLC) reapénse.wgen
there is an ] region incompﬁtlbllity. bn th§ other hand,
those lynphocytea,expreésihg Ly-2, 3 alloantigen markers
apéear to play a role in the generation of killer cellsa ;nd
in the proflteratlve resﬁonse naasnred 1n thé MLC response
against H-2K and H-2D xnconpat;hility. Anti-Ly-1.1 and
ant1¥Ly—2.2 sera are preépared in congénlc'llﬁea of mice
differing at the Ly lpcua using thy-us’cells‘ﬂShen et gl..
1875). Ant;-ny—1;2. 2.1, 3.1 and 3.2 sera are prepared in
noncongegic mice using thyhué cells (Boyse gt 5135 1968;
1571; Shen et ales, 1975)e The antiserum's activity is
ﬁeashred‘ln'fhe cytotoxiélty ;ssay using rahbif serum as a
sOource ét coppleuenf. The Ly-1 loCué hgs beeniaaﬁped on
chron§some'19 and the Ly-2: 3 loci are tightly linked on
chromosome 6 (1tukura §1 #1., 19713 }}972).

The Ly—-5 antigen marker vas>recently identied by Konurb

et aley 1875, Anti-Ly;S aerﬁn is prepared petween mouse



atrains cbnpatlblo for H-2 ant;zon% by 1n-un1i1ng-¢1th lymph -
node or spleen qoliso‘ T'o alleles have been identified at
the Ly—-5 locus which sodpﬁé;to- independqntly from dﬁo other
l&nph;cyté alloantlgin,ldcl d..cri#od_qbbvd: Flna‘ly, the
sovenfh‘nnt;ggn -ﬁrkar (nSLa) ldentliled on:f cellp\ot-the

‘ . \ .
thymus, peripheral T cells, and on some leukenic cells was

degcrihed by Shigeno gt gl.;.1968. AntlflSLA serum is
prepared by inmﬁﬁizttions o ?qbblfa, guinea pigs, or'ratq
with ﬁdu§§ thymus colls.l Th§ antlscru-'a'actlylty is
d@tlned 1&3the c&totpxlélfydseqaykusinc guinea pi#bgerun aé
a séﬁrce of complement. 6 The MSLA nnrﬁer for T'qelis is
specles_apecit#c and therefore found dn T cells‘61‘a1i mouse
sfralns- | |

B cell nnrkbrg in the mouse arokldentltled.in terﬁa»ot;
1) the anfithgtlculvroiatlén.hip that‘éxlata in the dis-
trlbﬁtipn'ot T and B antigens oﬁ_a lynphécyféi_}e. the

expression of T or B antigen on a Iyuphqpyte-appciba‘to be

v-utunlly»exclustvé;” 2) the reﬁention or quantitative

lnéreaaeqln the number of ly-phoc&teé that express the B
cell antigen marker in neonatally thymectomized mice or

athymic, nude mice; and 3)‘the ability of anti-B serum to

auppr@ss B cell mediated immune responsiianess. The Ly—4,

lﬁLA, and ID antigen .arkors'aro répresented onﬁB cells, B-

derived cells, antibody producing cells, and on tumor cells
of the plasma cell type. Anti-Ly—4 serum is prodﬂced by
innunizatldn'vitﬁ lymph ﬁodo orugpléen cells between mice

] . . . )
strains which are Ly-4.2%* and Ly-4.2" (Snell gt al., 1973;

. M W
. N u



Aoki at ‘1..u1974;‘ xcxsnz1§ 1Q?5;- McKenzie ahd Sneil'
1975). The cytotoxlc activity of anti—Ly-4 serum is
'obtqlned 1n the proaonce og.rabblt conplenent. Thus' far,:
thq Ly—4 antlgon marker 15 the only alloantlgenlc B cell
'ayatom that bas been dcacrlbcd. The MBLA antigen is

1d9ntltied,'1th hetetoantiaora ralnedﬁﬂn rabbits and

produced against ly-ph node colls obtainod from thy-ectomlz—

ed mice (Ratt 1971). The cytotoxic reactivity of this
antlsoru- requires the additlon of gulnen plg complement.
Anti-ID soru- is produced by 1-nun1z1nn rabbita with ;ouse
’kappa 11¢ht chain 1-unoglobulin, with mouse immunoglobulin
‘obtaincd 1ro- serua or tro- oxperl.entally induced nyelomas,
plasma cell tu-or- CRtr o ._L.. 1970; Takahashi et al.,
'1871)« The ID cell narkor. apponr to’ repg&aent a universal
cell narker for . B-colls in all avinn and na-nallan systems.
Flnnlly.'tho PC antigbn uarkar rcprcsents‘a unigque B coll
’antlgen marker bccau.. it is only expressed on antibody
produclng cells andoplaa-a cells of -yelonaa (Takahushilgx
aley 1970; 1871). . Anti-PC gerum is raised in rabbits using
’puritled miolo-a .or urinary protoln and the cytotoxic

activity of the: serum is obtalned ln the presence of guinea
pig co-plemont.
Antlgcnlc analysls of c.lln in. ‘the lymphoid tlssue have

revealed the tollovtng T and B call organ distributions in

the -ouao..l) The thymus is conprlsed of 95 to 100% T cells

and 0 to 5% B colﬁa: 2)jthe bone marrow is coiprlsed of 0%

T cells and 39% B cells; 3) the thoracic duct lymphoid

o



population is co-prlcad of 80 to 90! T cell- ‘and 14% B .
coll-.f 4) the porlphorat blood populntion i «CO.pPiled of
71% T cell and 33% B cell-. 5) tho lympli node population is
comprised ot 60 to B85% T cells aﬁd 285‘8 éollu‘ 6) the
anloen'i- conprlsid.ot 25 to 40% T cells and Sgﬁ B cells;

7) the porltonoal exudate 1y-pbocyto population\is ¢;np:ised

of 25 to 50! T cells and 35% B ‘cells; and 8) the lynpho—

cytes of. Peyer = patchea are co-prlsed ot 20 to 40% T cells "
and 68% B cells (Ratt 1971. McKenzie 1975).

Until vory recontly only hotorountisera have been used

1

to detine Th and Bu cell antigen markers in the chicken.

The roasons 1or thla are that the existence and availabillty

ot inhr.d chlcken llnes are qguite Ilnited malnly due to

aoverelxhgoducod 1ert111ty~and vlabllity of these chlcken'
lines (1nbr.oding depresbloﬂ);  Th and Bu cell antigen

"

markers have been ldontltled on chicken lymphocytes in the
co-plenont-dopendent immune adherence ;aaay (Forget et al.,
1970) and cytotoxlcity assay (chrthur ot nle, 1971.
Potvorowski ot gl.. 1971; 1Ivanyi and Lydyard 1972; Vlék ;1
akee 1873). Indiroct 1n-unotluorescence has also been used
V(in conJuctlon with unti-Th and, —Bu ‘serum raised in rabbits
and turkeys to ldontity these qptlgen markera on ‘th ‘surtacé
of 1;;phold cells (Potvoro'akl 2t gl.. 1972; Hudeoh and
 Roitt 1973; VWick g_t u., 1973). Finally, anti-ID {serum
. raised against chlcken 1-nunoglobu11ns in rabbita and

turkeys detlno a -.cond'specloa specific antlgon marker for

Buscells (Bénkhﬁrﬁt 2t ale.y 1971; Albini and Vick }§Z3)o
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Antlgen analysis of colls in chlck.n lynphold tissue thus

J

far have revealed the tollovlng Th and Bu cell dl-trlbu—

/
/

tions? 1) The thymns is co-prloed of 80% Th cells and 10% Bu
cells; 2) the burqs is comprised of 0 to 5% Th cells and 76
to 96$’Bu-cells; 3) the spioon is comprised of 56 to 58% Th
'cellg and 38 to 41$’Bn‘céils: and 4) the peflpﬁeral blood
is coﬁbrisgd of 57 to 59% Th cells and 23.to 41% Bu cells
(Hudson &nd Roitt 1973;  Wick ot al., 1975).

The objective of this study vaslto'ldpntlty andid;tlne
new chick@n lynphoid‘anfigen murkeré. &ho,upproach takes
into cogslderatiﬁn thaf: 1) duklng ontogény Ih-.and Bu-
‘dqfliod cqli pépulatlons'aﬁlse from cells dgv‘loplng'in the
tnynﬁs and‘buréa qt‘Faﬁniclus. rosp;ctlvely; é) aenpltive,
aésﬁy sfstens ( the chdrloaitahtolé membrane poék us#dy ;nd
' splenomegaly assny) already exist for exanining the role of
ilyuphold cella in the mediation of cellular Anmunity against
transplaptatlon untiaong; and 3).heteroant1§era produced in
rabbits againat Th or Bﬁxcells’¢o not provide an adequate
toql for jin xixg exa-inatign of the Th and Bu cell 1unct1§da
nor for the 1&ont1£16atlon otilinphoid ailoantlgen systems.
The contents of chapter one oxaminc tbe'potential capacﬁfy
ot:hetcroanfbsera.vraised in phe#ynnts (a distant relative
of tgo'chléken)‘against'chlckon,Th and Bu cells,\%§ be ﬁéedv
,’10 ‘the dotectlon ot Th and Bu c;fl @ntlgen markers on
chicken 1ynphohd colls and tholr possible appllcatlon toward
| tho.ldcntiticatlonixn xngvox the role of Th-derived cells

P

in the generation of a graft-versus-host (GvA) response
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qgain-t ma jor transplantation antléons. ‘Dubing the course '
of thls exaiination. the nbility o! the hoteroantlaera to
inhibit the GvH reactivlty ot lynphocytes\has ‘been utillzod
ga a tool for the identification of a chicken lynphocyte
antigen'markoi comﬁod to thy-ﬁa. bursa, and’peripheral blooq
lynphéc:ies. This aasay system has provlded the basis for

the 1dont111cation ot a new lymphocyte alloantigen system

deabrlbed in chaptar"tvo.



MATERIALS ANR MEIHQDS

I. " Animals

‘Ring—nockod>phoanunts were ébtalned at 6 weeks of age
from a ;ocal suppliers The pheasants were housed in in-
yifiduai chicken éaaﬁq and fed chick atartdf,‘érlf, and
vafef.gﬁ'lihiinl¢ B%/B? and h“lﬂf§'¢enotype White Leghorn
chickens were used as donors in theleH reaction. ' The |
&enetic stock was originally acquired tro-'Kyline'In;ernat%
‘bioﬂal, Johnston, Iowa. ¥C ( 32132') eggs obtained fro-_
Hyline Intérnaflonal and outbred egés obtained from the
Unlvérslty of Alberta poulffy Idrh, Edmonton, Albertd, weée
used as recipients 1n>the;GvH cgorlogllantdic ne;brane (CAN)

‘pock assay and splenomegaly assay.

1I. ‘Eggpggggxgn aof Cells
A)ATh;mocytea:'six to 10 jhynﬁé }obes tgom 2-4 week-qid ‘
chicks were cnrotully_axciéed téon tﬁe right and left carot-
1ds 80 as not.to contaminate the tissue with erythrocytes;
Th; tissue was placed in a test tube contalﬁlﬁg Dulbecco's
phoaphgfe buitgred saline (§H=7.4)‘and kept.nt 49 ¢, Ceii
suapeéﬁiogé were prep#red Sy ggntly teasing pieces of the
thymusitissue, using a small sferlle curvgd forceps, through
a small wire screen imnerﬁed in EBagles minimal easenﬁl@l
medium (MEM) with Hank's balanced salts éupplemented with 1%
normal or agamma chick aéruﬁ (NS) iNorth American Blo-

Logical, Inc.), 20 mN of Hepes buffer, 50 ug/ml of

12,
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' penlclllin-streptqnydln.:and 50 udlnl ot qycout;tln. This
fcoil su;p-hoion was then passed fhrbugh a 20 gau(o»nee&le
 and élaced'in 17x100 -nAatorilo‘plastlc tubes. Large clumps
vbt‘colla were removed by o settling out:procaaa during a
. five minute ipcubatlon period at room temperature. The
_éupernatant was dlacarded and the cells were'waahed two more
timesa using the MEM's described above. fhé 'ashgd cells .
were stored at 49 C. |

FB) Bursa: The bursa of Fébriclusvvﬁs excised caretuliy»'
from 2-4 week~old chickse. Bufﬁa c?ll‘suapenalgns were
.piopareq ln_thezgannor_dﬁbcrlhed for thyﬁug.éolls._
| C) Spleén éeli-: The.sploen was removed aséptlcully
from leaz donors and preased through a snall wire screen
placed in the harrol ot tho syrlnge uslng tﬁ: syrlnge
-plunger. These colla’vere then preparedvln.the same mﬁnndr
as desctibo& tor-thynus.cella. | .

-D) Pcrfﬁheral biod# lyﬁphocytes ( PBL8) ;pd érythrocytea
(RBCs): Four to 10 mls of beparinized (10 unltslml)
peripheral blood were obtained tro-’appropria%o donofs and
qentrltuged indlvldﬁ@llyvin 17x100 mm plastic tubes at:§00
rpm (66 g) for 10 minutes. The lyﬁphdcite rich plasma,
buffy coat, and 2 to 4 mi ot,thevupper,RBC layer was
“collocted.-'Ch4§kon‘RECp were collected from the botfom S to
10 mx of thé aame.blqbd sample. The PBLs vérq then
écparated from the RBCs Qélng a modification of %ﬁe'Boyuh
tochnique ( Bsyum 1968)- Two nls of Seligmann'a balnnced

salt solution contolnlng 15 nM Hepes was uged to dilute 2
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ml-‘ot'thli PBL-?BC suspension. Four mls of the diluted
cell suspensjion was then layorod onto 3 mls of Llymphoprep “
(Nycgaafd and Co.) orAlynphocyt. separating -édiu-'(L;tfqn
B;éndtlcs. Ince) in 17x100 mm plastic tubes. 'Thﬁ colia were
then centrifuged at 1500\rp§ (413 g) for 20 nlnﬁtog’and the
PBLs were cdllbctod-at the interface between the lymphoprep
‘and 8011énann's solution—-chicken plasma mixture. For eqqﬁ 2
mls of the PBL -uyponnl;n 10 volumes of phoaphato’bufioédda
sai;ne were added, mixed thoroughli; and centrifuged at 18b0
rpnv(595 é)'for 10 minntoa.v The -upernatﬁnt was diacgrded‘
gnd IEM’w;tp,qupplogents yus_ﬁdded. In thls'praparﬁtion'ﬁs
well as in th; prepar?fion.#t thf;us and bursa cells, the
lymphocyte coqcéntrntlon was enriched by’tvléé incubating
‘these cells in 60x15 mm petri plates at room fenperdture to
re-ovi cont@ﬁinetlng1¢rnnﬁl§cyt::.‘throﬁﬁocytes, and mono-
cytes (VWong et aley 1972)¢ The PBLs were usd;liy prepared
the day prlor to onbryo 1noculatlon and stored overnight at
»4° Ce - 'The cell‘quspenslona-tgre counted wlth a Fisher auto-

- cytometer II cell counter or’yitﬂza cell homocytome%er using

a phase contrast microscope.

IXX-. Wuwmmwm
Antibirsa Serum (PABS)

A) Antisera: nz/nz thynun cells (2-4x10% cells) or

_bursa cells (1-2x10' colls) diluted in’ phosphate buxtored

saline were mixed with conplote Freund's adjuvant (Microbio-

il

-/

"1bgicul‘Assoclates)‘1n a 4:1_rat16 of cell suspension to

4



‘to 3 ml aliquots at a tonporature of -900 Ce \

o on
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Freund's. Thlc mixture was injected 1htroper1tonoaily ///

_(lcp.) into 2-3 month-old pheasants. Immunizations were

given at bimonthly intervals for a period of 2 to 3 monthe.

Six days following the last immunization, the pheasants were

~

bled for plasma from the wing vein. After a resting period

of 2 to 3 weeks, these pheasants were immunized two to three
more times and bled once again. The heparinized blood was
centrifuged at 1500 rpm (413 g) to pellet th‘red,and'white

colis and the plasna tfnctlon was collected And§stbréd in 2

.

‘B) Abaorptlon of the antiseraz A 2 to 3 nl aliquot of

putatlva antlserun 'aa thawed and hoat lnnctlvated at 56° C

tor 30 nlnutos. Bach allquot of nntlaerun waa then dlluted

'Nwlth an equal voluﬂ. ot phosphate buttered sullne. Each

Ay
3

antlhoru-"aa absorhed wlth 2f4;10‘ nzlnz RBCs for a period-

of 10 ninutos at room- -temperature. The RBCs were then
. ] '
renoved by c-ntritucatlon and tho procedure vas repeated

tvice moré. The ubaorptions with RBCs (which in the chicker’

carry hlstoconpatlbility untlaann) is to remove. erythrocyte

'heteroantlhodlcs and anti-B2 antlbodleé.. PATS vare then

abnorbod tvlco uslng 0. 8 ml o packed buraul cells-} PABS
e /
L
vere abnorbod tvico uulng 0 8 ul ot packed thynus ¢ells.

Theae absorptiona vorp carriod out ut 22° C for a perlod ot

45 ninuton on a rotatlng shakor (150 rpm).' To each 2 ml

allquot ot antl.orun 100 wg/ml of gonta-ycln (uicrohlo—

a

‘loglcal Aasociate-) vas addod and the untlserun 7&3 then

storédfat_f90°_c until turthcr us.,'

et
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Ive. Auu-mux.u::nmmxn’mmx‘tx

‘A) Cytotoxicity aseay: The cytotoxiclty asBAyS were

performed in sterile 12x75 mm glass tubes containing 0.1 ml

of the appropriate cells (at a concentration of 2x10%
cells/ml) in MEM with supplements and 0.05 ml of fresh
normal chicken serum (NCS) or fresh normal pheasant serum

v

(NPS) as a source of complement. To each tube 0.15 mls of

serially diluted (vlthl?ho-phato buffered snline) antiserum

was added and 'incubated at‘37° C for 1 hour.  After this: kY
o : x
incubation period, 0.3 ml of 0.4% trypan blue dye solution

was added to each tube und'thQ?nunber of unstalined, ie.

v;ahle.,cella,vnu counted in a hematocytomdtqr., The percent

’ Lw

7’dytoth1c;ty was calculated as: (aouymber of viablo_Colls

cohnféd-utfér 1n¢ubat16n with antlseru- divlded hy the

‘numbcr of vlable cells counted after 1ncuhatlon with NCS or

KB! vith eupplemonts)xlOO.

BY Agglutingtion ussay: The auglutinptlon>aseays veéej

.pertorned ln microtitor plates (Cooko Labdrdtory Products)e.

Serially dilut‘d antlaerum (0 2 ml) wa g added to 0 05 ml of
the appropriate lymphocytes (107 cells/nl) or RBCB (2% v/v).

The plutoa vero'then lncuhated ‘at 379 C for a perlod ot 75

srm

ninutos and the titers 'ore read nlcroscopically in the

lynphocyte agglutlnntion assay and nacroscoplcally for the
erythrocyto agglutinatlon aasuy.

C) Lynphocyte udhorence test: The lymphocyte adherence
¢
test was tlrut do-crlbed by Wong at aley 1972, and Wong

t
;974,453 an ip !1132 typlng assay used to identify major (RB)



17

And minor (non—-Bj bistocompatlbility.antigens on
lymphocytes. The test is done by mixing lymphocytes, fresh
plasma, and alloaﬁtibody in a2 small plastic tube and

.

counting the number of lymphocytes théh remain in
o | ,
‘suspension. After 15 minutes the lymphocytes began to.
adhére to’ the surta;e of thé tube an@ the reaction is
éompleted in‘2 hourse. The attacpaent of lymphocytes-
(referreq to as allofixation) occurs ﬁnder conditions vhich
1ndicat? that thé“antiserum dgtects iymphocyte antigengm
The pergfnt lymphocyte adherence (LA) was-éalculated as:
(bﬁmbe; of cells lost from tﬁe supernatant after incubation
with antiserum é;vided by the initial éelllcounts at tﬁe
Vbééinning of the test)x100. fﬁis test was adopfed as a
, : i&*
method for identifying thymus (Th }-and bursa ( Bul-~specf¥ic
Antigensyon lympthytéfpobulatlons using the putative PATS
or PABS as typing”serum. In éach 12x75?mm Zlasas culture
tube 100ul of MEM with.aupplemeht@ (pH=8+3); 50 ul of the
Llymphocyte sﬁspension (cell concentration 24x108% celi@/mi)w
25 ul of NCS, and 25 ul of antiserum were added and
duplicate tests weré conducted for ecach groupe The Lﬁ-ﬁg%ﬁ
wmmi;lgo done in large plestic tubes ( 17100 mm} conteining
e total of 1 ml (5 times the volume used in the semall fubeﬁ)
to facilitate using the treat;d cells in the PBLy GVH
aSEAYE The cellular immunocompetence of PBLQ,W&Q tested in
the CAE pock assay as described in Longenecker gt gl.s 1870,

cusing 12 day-old embryos instead of 1l day~cld embryos.

D} Splenomegaly inhibiltion assey: In 12x75 mm plastic
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~ tubes 5-10x10% PBLs/mlifrom appropriate dbno?s were in-
cubated for a per%?d,of 30 minutes at 49 C or ;t.22? C with
PATS,‘PABS,bor NS. The GvH reactivify of the PBLs from the
different treatment ;roups wvas teste& in the GVH spleno—

" megaly assdy (Simonsen 1962; Ruth et al., 1965; Seto aﬁd
Albright 1965). The serum-cell mlxtufé tro@ each group was
"injec ted 1ﬁtravenqusly (i;v.) into groups of 10 to 13, 12
 duy—old chlcﬁ embfyoé ln'a volume of O.i ml/embryo. Six |
days . later, the empryonlc spleens.vere removed, Qelghed to
the nearest.qg, and the spleen weights ;ere trausformed to
logzo LLongenqckér et aley, 1972)s The 1oé;o éplegn weights
in the different treatment groups from each donor were
compared uSing Duncén's new multiple range test (Sokal and
Rohif 1969). Other statistical tests used to analyze the
.data (regression analysis, analyéls of variance) were as
described in the texts éf Steel and Torriev196d,~and.Sokai
and Rohlf 1969. The ;\eciflcity 0£ the antisera was tested
kféllowing the aﬁ%grptibn of 1 ml of the prepared PATS or
PABS with 10% TQ,‘Bu, or RBbcéllslml at rob@ temperature fof

60 minutess



RESULIS

I. wmwwummw
A 1:2 dilution of PATS or P}BS was found to be fOO%

cytotoxic for both Th and B#_cells and at a 124 dilution,
the cyigtoxlcity droppéd to 25%. The antisera were not
-apeciftic for ;itﬁer population of cells. At a 1:8 dilution,
tﬁe gytotoxic ac$1t1£§ was absent ﬁut both Th and Bu }ymph;-
»ycytes formed‘large ;galutinates; For each successive dilu-
tion of antiserum from.titres 01‘1:4 to 1:32, the clump size
decreasede. No clumps were seen at a diiutlon of 1264. The
@gglutinin activity exhlbited“py,fyese antisera was not
specific for either population oi cells. No dltierénce was
‘detected in the cytotoxic or agglutlﬁin titre in tests using
freshly th#véd or héat;inactivatedi(dt:56° C for 30 mlnutes)
antiserum ané between tests usingﬁchicken:6r §héasant éerum

' as a source of complement. The unabsorbed antisera did

T -

. P S _ .
however contain RBC agglutinin activity up to a logy titre

<

of 3 or 4 which was easily removed following absorption with

RBCs.

II. The Identification of Specific IThymus and Bursa Cell
Amm . bz °
The fact that Th and Bu cells were equally reactive in
the cytofcxic and lymphoagglutinetion tests with either
. 5 | ‘
antiserum indicates that the antibody activity is directed

against an antigen or antigens shared by Th and Bu cells.

19
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The lLymphocyte adherence as&&y ;ds %sed to attempt to-ého' a
specitlc Th or Bu reaction by PATS or PABS. The adherence
for Th cells was between S50 and 80% at 1 hour oi incubation
with PATS and 5 to 10% with PABS. The dilution curves are
"similar and parallelion a logio-log;g scale (Figure 1.)« The
adherence of Th cellslincqgated with NPS was between 2 to
6%« This 1s'not significantly dlffereﬁt from fhe adherence
ot.these cells incubated with PABS. The Qpeciflc adhereqc;
for Bu cqlls, on the other hand, was approximately 80% atte;
2 hours of incubation with PABS. These dilution curves are
also similar and parallel (Figure 2).; A hﬁgh‘backéround of
nongﬁeclflc~adherence‘(30$) was consistently found in the Bu
cell éuapénsions in thé preéénce or absence of PATS. This
hlghvbackgroudd could be reduéed from 301to_15%’by pre-
1ncubating these é;llé for Zo‘ﬁinutes in petri disﬁes at 220
Ce This nonspecific adherence correlated vith the number of
dead cells, those stained ;ith trypan blue, observed in the
Bu cell preparation.

The effecte of varying the con&itions and reagents for
adherenéebvere tested for both Th and Bu‘cells.. When ﬁormal
pPheasant serum vas*subatifﬁfed for nqrmai chicken serum as a
source of complement the cdhereAce in either the presence or
abs;ncg of antiserum was increased by 8% for Th and 16% for
Bu_¢e1ls’(Table I). .Thekadditionwof NCs t? the incubation
medium was esaential for measuring the:PABS activity but not
for PATS activity (Table II).

Adherence begins to occur within 15 minutes after incu-
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bation of the lymphocytes as shown for the LA of Th cells
incuba ted with PATS in Figure 3 and for Bu cellé incubated

=

with PABS lanigdre 4. fhe time curves of Flgurég 3 an& 4
indicate that the rate of adherence is gfoatest,durindﬂ¥ﬂ;(
first 15 minutes,; 25% for Th cells lncubated with PATS and
20% for Bu cells 1ncuﬁated with PAB?."Atter £b15. the LA
takes place at a relatively constant-édte;otVIZ'to 16* per
-hour as lndicated 1ron fhg llneaflty of the time curves.
Regressidn Iid;s veq9 used to approximate the slope.oj these
lihes for ?he pdrpése of n&king comparisons between
experineﬁtéf | ’

 Next Th cells were 1nc§hated at either 229 C or 389 C
with 1:32 (Figure 5a)'qr a 1:6; (Flguré 5b) dilution of
PATSe The rates of ;dheréhce at 22°‘C was parallel to,~buf
less than the rqieé_of‘adﬁefenée for 385 C at both antiserum
f,concentratiowﬁ,tested.

The distribution ot Th- and Bu~-specific untlgens on
1ymphocytes developlng in the thymus und hursa ot\Fahrlcius
was examined in 0 to 56 dny—old chicks (Figure 6)<d Non—‘.
algnlflcant fluctuations occur in tbe specific and non-
specific adhepence of Th Qr‘Bu cells with 1§creasingvage of
¥he donore. “The average adherence dbsefved.tor Th cells was
59.1% and fgr‘Bu_cells. 47%. The average‘nonspeqliic : ~‘
Iadherence‘Ior Th cells incuba ted with fABS o; the vgryihg
aged donors was 6.5% and for Bu c;lls lncubated with PATS,
17%. The distrlbuflon of the Th- and Bu~-specific antigens

”

was algso examined on lymphocytes obtained from the spleen



"énd ;Qflpherql by?od of 56 day;old chickenss In the pres-
’.ence of PATS, the épecftic LA :pr spleen cells was 56.1% and
for perlpheralvblood. 49;4%Qv In the presence of PABé, the
specific LA tor‘spleen"aé 45.75 and for perlp&eral blood,
bo2%. ' These results then 1ndlcato that the splenic lympho-

lcyte population ‘is conpoaed of Th and Bu antigen bearlng
1ynphocyte populatlons while the lymphoid populntlon of the
Vpefipheral blood is comprised of a large proportion of Th-
'nntlgen'bearlnn cells, c'lqrae,proportioﬁ"oi céllé qot.
,recognlzed by either ot thévantlsera, and a relatively small
proportion of Bu antigen he;rlng cells.

The LA assay‘vas then used_tq'evalunte whether the PBLs
bearing the Th antigen would react with PATS like Th cellse.
The results (reprasehtéd in Figures 7a aﬁd_h) show that PBL=s

react like Th cells when tested under similar conditions.

The reaction at 389 C was slowed by increasing the VOluqe'df
the réaction'mlxture without an equivalent increase in the

surface available for adherence.

IXI. Ihe Iﬂﬂnllzlssilnn of Lxmnhnnxiﬁ Antigens en EBLs Ihat
anilsinnis in ihs SvH Rsnnxinn

Thus far, the usetulness of the antisera has beeﬁ.
contined to an in yvitrg definition of surince antigens
expreased on lymphoid cell populations of the thymus, buréa, 
‘sﬁleen, and perlpheial.blood. _The capaclty'ot PATS to
define one of tye,Th,cell—médl;ted in yive functlons of Th-

antigen bearina,aubpopulatiohs,was tested in two assay

1
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a

systems, the CAM ‘pock and the splenomegaly asqa%;

tirst aséay systen (thq‘CAl pock test), allogeneic PBLs are

"In the

inoéqlut@d onto the CAM of chick embryos, and 4 days later
the number ot ' pocks formed on the CAM neaaures_the»relati§e
number of 1-&unologlcall§ éeactlv; cells remaining ln/tﬁe
cell suapenaibn. PBLs frbn.n“ln§‘.dqnors (used as a
con#en;enf source ot innuqocOnbétLpt qeils)‘were incubated
-ln.the éresencé or #baenée of PATé lh‘the same manneg
&escribed for the LA test. The nbnadhefqnt PBL populafion -
fhcubat;d in fhe’absence or in thé‘pres§ncevo£ ?Ais were
;ndcula£ed oﬁto‘the C‘l of Bé/ﬂz chlc&;enbrydé.. In soﬁe
eiperlnents, thé.adherent PBL popuiatiﬁh was coilected by

) vigo;ous.sp;klng and inoculated onto the CAM¢ In all thé
groups tested, 2—32105.PBL5 per chlék embryo.w;refin;cﬁlated
onto the CAM. These treafnents'should reault in a loss ot\
GvH 1m-unocompetence ot the nonadherent pépulnflon after
1ncubation with PATS because of the selective loss of Th  7
antigen bearlng cells. Likevlse, the GvH reactivity may be
. auvgmented by an 1écréase‘1n fﬁe concentration.of Th antigen®
bearing qelié,ot the adﬁqrent population.

The results of these éxp?rl.ents are summarized in
Table II1I, experimenta 1 fhrough Te . In e;perlnents 2, 3, 4,
and 7 the GvH redctivity of the nonadhercnt PBL populations
was slgnitlcantly reduced utter incubation with the nntl-
‘serum coupared to,the control (Gvn reactlvltyﬂoi PBLB
incubated in ;ho absence of antlseguu).‘ Iﬁ_thése four ex-

[

perinents.'cvﬂ lnnunoéoibetgnce docreaséd by 81.5%,.63.9%.
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78.4$: and 75.3%..rosp6¢t1veyy? However, the loss of
adherent calis after an&lsoruﬁ‘tfe&t-ent was ﬁot correlated
with a.tpea 61 GvH meuno?ﬁ;petehce vithln any sin}ie ex-
periment 6r between oxpeg}-éntd. I? 9xper1-enf 4, for
e;anple;_PBLg.'ererlncubated'vlth a 1232, 1564, 1:128,lor
1:256 dilution of PATS. The GvH immunocompetence of these
PBL populafibﬂa was significantly reduced from the control
group in thy on; of thé antiserum treated groups (1:64)'

déspite‘the-tact that the same numbers of cells were used in

4 4

the lnocula.athr 1ncubgtlonv'1thlthe'ant;aerum;»vIn eXpeél-
menfs i. 4, and 6.no signlticaﬁt.los; of GvH immunocom-

pgtencg 'asvobtalped in any 6& fhe'groﬁpa of_PBLs 1nc§$afeq
with,nﬁtleeru- despitq the adherence of a.slgniflcanf number
of cells. In expérlmeéts 1 éndr2,'fhe’G§H 1-¢unocompgtence

~

of the adherent PBL population was significantly reduced

from the’PBLa.uaéd in the control groups.

= In contrast fo these Inconéistenf”resplts, the in vitreo
‘pretreatﬁqnt of PBLs vltﬁ PATS had a profound and cona;s;ent
beftﬁct upon the‘GvH reactivity of these célls ngasufed in

'B2/52 chick embryos using fhe_sﬁlenomogaly aaé;y (Figﬁre 8)e
A complété sﬁppreéslon 1n‘the GvH reactiQ;ty‘of-thebPBLé Qas

_obtained after incubation vlfh antiserum concentrations of

"PATS up to a dl!ytlon of 1:512., The mean spleen weight in

logi1o mg was an inverse functic ""g31g concentration
of antiserum used to treat the 7 o spleen weight
decreased 33% for each tenfol .1tibody between

dilutions of 1:512 and 1:8192. . ..ilon of 1:8192 and

' : \



1216,384 the mean 5ploe; weight equaled that of the positive
control. The GvH reactivity ot a}logene;c PBLs measured in
the aplﬁnonesuly aeéuy deqreaéed tronva'nean spleen welght,
ot 102 ﬁa in the contrb} group (incubated jp xiigg‘without

antiserum) to 9.3 mg in the experimental group of PBLs

incubated in yitro for a period of 15 minutes with PATS at

220 ¢ (Table IV). This losa of reactlvity in the
experimental group ot PBLB did not vary vith increasing tlme

of incubation with the antiserum. In another experiment

(Figure 9), the temperature of incubation was chﬁnged to 40

C and the results show that a consistent and complete

Buppreasion of the PBL, GVH reactivity was obtained by 30

-inutes of 1ncubatlon. in ylitro, with the antisera. A

-changa in the size of the culture tubes (17x100mm versus

12x75 mm) wlthoﬁt a change in the volu;e ofAfhe incubatlon
medium does not sianitic#ntiy alter the capacity of the
antiserum to suppress the GvH'reacticlty of PBLs (p>0.75).
.The CAM pock aaéay ahd‘the aplenbmegaly assay»wererniso_
used tb déterqlne i1f PABS would aiter tﬁe GvH_reactivlty"of‘
PBLs« The ability of PBLé to produce GvH pocks was not
altered after incubatlon with PABS (Table III, experiments 8
and 8).‘ Oon t;e other hand, the GvH reac{%yity of PBLs‘
measured by the splenomegaly assay was severely‘suppressed
(Fixure 10)‘and the s}ﬁpg of the antibody dilujion cufve
(b=0.460) was not different from that observed for PATS

(b=0.503)s Both PABS and PATS may then be recognizing

cellular lymphqcyte anfigens con-qﬁ to PBLsy, Thy and Bu
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cells.

Several experiments hnvevbeen.presented in Table V
showing that incubation of PBL® with NPS has no effect upon
the‘GvH fenctivity ofvthe inoculated cellss Alsoy washing
the PBLs after in yitro pretreatnent with either of the
pheaaant antisera did not significantly change the level of
suppression of the GvH reaction (Table VI)e.

‘In the next series of experlments the PATS and PABS
were absorbed with Thy, Bu, or RB cells prior to the assay
for G&H suppression. Tvq‘mls qf-a“1:16 d%lutlon of PATS was
abaorbgd 6nce, twlce, or three tlmés with Thy Bu, or KB
éells, Allogeneic B"/B“ PBLS were then incubated with the
absorbed antiserum at 42 C for 30 minutes with a final anti-
serum &11ution of 1:128, 1:256, or 1:512, The antiserum-
tregtedkPBLskwere thén inoculated into 12 day-old B2/B?
chlék embryos at a coﬁcenfration of 3x10° cells per'embryo.
The #esults are presented in the form of histograms (Flgures
11 and 12) for the mean spleen weights of the embryos in—
oculuted with the different groups of antiserum treated
PBLS. In both experiqents, the rasults indicate that the-
antibody activity in thé PATS, deilned hy the suppresglon of
PBL, GvH reactlviéy in chick eéb;yos. vas~r§moved by absorp—
t1§n of the antiserum with Th or Bu cells.-kAbsorgti§n of
the antiserum with RBCs did not remove the antlbody activity
responsible fqr the suppressions Two simllarly designed
experiments (Figures 13 ahd 14 ) were conducted using PABS

and absorbed PABS. The results show that poth Bu and Th
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cells but not RBCs v;re.capuble of removing the PBL, évH
inhibitory actlvlty-ot the antiserum. In summary, thesé
experiments demonstrate the_capaélty of Th énd Bu cells to
reméve the antibody activity, present in both PATS and PABS,
Athat is8 responsible for the suppreésion 61 PBL, GvH reactiv-
ity in chick embryose. The antibody activity of these
antisera are clearly directed azalnsj a'iymphocyte'antigeni

common to Th, Bu; and PBLs.



The results‘thnt have been presented in thié chapter
.de-pnétrnte thqt‘h;tproddflsera raised in pheasqnta'agginqt
chicken thymus or bursa cells contaih‘-any types of species
specific cqll.feaptivlties. Thla‘is not'surprlsing»in ;1ev
§f the long hiatoryvt@at has preceeded this work reéafdlng
the raislng of antilymphocyte serum aﬁdjexa-lnlfi#n of its’
broperties, One of the first Accounta descrihlng_tge pre-—-
p&ration of antilymphocyte serum dates b#ck'to 1899, when
Eli letchnlkbii raised 1; guinea pigs, anti-rat lymph node
or spleen seruﬁ to study thevc?llular baﬁis—ot.lntlnmmatl;n.
Anti-Th or —~Bu cell actlvlt;fyas idenfifléd in PATS or
PABS on the hasls‘ét lyaphocyte fiia;ion tp the surface of
élastlc or glass vessels atfer the addltlon‘og antiserum.
fhe fixation §t 1yppﬁocyteg appears to‘represeﬁf aicon—
éisteﬁt, rapid, and>uaetui ﬁethqd for the in z;igg.détectlgn

I

of Th and Bu éell qntlgensﬂexpressed on lymbhold ce;ls , \\
comprising the prinury and peripheral lyméhoid tissue of the ‘
chicken. The organ distribution of fﬁ and Bu cell typés
osaerved in the_lynphocyte-tlxntioh te st &1ffers frbm that
observed with 1nquno£1uorescent lLabeling fegts‘répo}téd by
Hudson and Roitt 1973, and Wick et al., 1975. The pro-.
) : | .
. portion of ih cells observed in the LA test is i\% lower
than that re;orted uslngllmmﬁnotluorescent laheljng tor‘both

the peripheral blood and spleen. The proportion of Bu cells

-observed with the LA test is equal to that observed by

28



othoés»torvthe splgen ood is loveo‘by 14 to 33% foo
u'peilphorul'blood. The distribution ot'Bu oells in fheae
lynphold organs uaing ly-phocyte Tixation test equnls the
distributlon trequency obaorved for these organs in studies
,uaing'antl-l&qunoklobulln reagents to label Bu cells (Wick
-2t ol 19%3).] The Bu ¢911'noiker 1deqt1£1ed in the LA test-
dithﬂPABS. though; does -not appearato sé an nnfl-iimono—
giopulih marker sloce ohlcken~iieoooglobolio does not react
.-oijp PABS in Quchterlony tests.

Conparisons'hstieen.toe ooénn disfribufionlot chicken
- Th aod'éo cell typesbvlto'thoee.oi:mouse T and B ceil types

were uade on the basis of the data presented tor the chlcken

,in Hudson oodeoitt 1973, and Wick g1 aley 1975, using anti~

kY

Thiond enti-Bu sefuo rengenta and for the mouee.1o Ratf
1871, using an?l;thefa andjanti—MBLA reugents;‘ These'-
cooperisons reveal that: lf'the proportlon.otychicken
vperipoerai biood Th cells is 12'to 14% lower than that
observed for T cells in the blood ot the mouse.' é) the pro-—
portion of chlcken s8pleen Th cells 1s 25 to 27% higher than
that obser;ed for T cells 1n1thls organ of the mouse# 73)
the proportion of chickenlperipheral blood Bu cells is

_ equivalent (33%) to that observed for B cells Ln the

//

perlpheral blood of the nouse.'.and 4) the proportion ofv'
l

chicken spleen Bu‘cells is 15 to 18% lower thah that

7

ohserved for B cells 1n this organ of the mouse.l On the

I

basis ot thia onalysls the proportion of Th a d Bu cell

typee of the chlcken spleen is mucb closer to [ that observed
- e . |
1

y
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for T and B c;11 types pf the mouse Llymph node (T=61%,
B=28%) than that ob-erv’d'tor any of the other Lymphbid
organe The differences oxaiigéd here may be real and may
thén retloct’ditierencos,invfhe structurlﬁd of lymphdld
tisaue durin; the evolution of these two nnimal‘Specles.
Alternatively, thié d¥tterenca may be attributed to the
d%ftéponces in nethodélogyfand‘untlaern used to describe
PAch systém. |
e : The aelectlon of pheaaaﬁté to‘ralse hotéroaniisera
against Th and Bu ééll-wa; based on the knowledge that
ma;malinn antibody does not have the capaélty fo‘fix chicken
cbmpiement., The 1nconpat1bility 1n the compleuent binding
properties that exlst between the -ammalian and aviaﬁ
systems was described by Rice 1948, Rice and Crovaon 1950,

Orlans é; 31.. 1962, and Glgli and Austin 1971. The use of

‘mn-nalian heteroantlsern>tor studylng'immune Iunctions of

ON

- Th— and Bu—derived ly-phocytes by in 1119 depletion of these

BN

cells with’ antisera may seriously impair ite speclflcity and

etfectlyeneﬁs in these type of expetiqents Sane the jin

Yitro spegliicity of typing Th and Bu anfigen-benring

%

lyméhocyfés require ma-mali#n co@b?eménf'to qupletekthe
réaétioné of innune adhefence o? by Eyfﬁlyals;

| PATS and PABS as deilned by lymphocyte fixntion were
teated for their uaefulness in exanining the role of Th or
ﬁu‘antlgen—henring lymphocytes 1n'thcﬁmed1utibn of cellular
lnﬁunqéonpefencé ag;inst;maJor’histoéompafiﬁility anfigens

IS

asg meaéufeg'in thé\GvH pPock assay. The results of these
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experiments indicate that only iretréaﬁmept in #iixg gifn
PATS will suppress the GvH reactivity of PBLse. 'Hp;evéf;
this suppression i not directly correlated with the
selective ioss of Th antigen—-bearing PBLs aifér in v;ﬁgo‘
%reatmént with PATS. »Thﬁ suppression of aati%hymus éerum on
thhe PBL, GVE reac{ivit; measured in the pock reaction has
T
been report@& by otﬁérs (Potworowaki e al., 1971; Rouse-
and Warnér 1972; \Wick;gx aley 1975). Each of these reportis
Along with my own huvelinherenﬁ weakneéses ei ther in the
.metnbdolégy ar in‘ﬁhé:consisfency of the results that tend
to overshadow the conclusions drawn, ie. that this is a
strictly Th—cell mediated rehctlon; T For exémplé, the CéM
pock assay is known to Be cell—~dose depepdent (COpplesqn‘and
Miqhge 1966# Longenecker gi gio, 1870 )+ The reports of
Pa%worsy@ki et ple i97i, and Rémsgland Warner 1972, are
we#k in methodology. Eech o©of these reports indicate that
preﬁfe&tmeq% wlt&A?abbit—&ntithymocyte serun will selective-
Ly destroy Th cell antigen—bhearing PBleafter the addition
ocf pulnes pig cmmp%ém@nﬁ.&@ vlitere but noe attempt woas made to
readjunt the cell concentration of the lym@hccy@ea eftor
i@cwb&%ian wid th %ﬂﬁ entigerun prior to using This as on
inoculun in the GVvH poci essay.s Théweﬁurgg cne would ecupect
to see a loss iﬁ thre GvH immunocconmpetence <f Tthe ftreated
cells based upon the Fact thaet a Llower Qonﬂam@vétion af o
@@lia is being ineculated onto the TAH. Nenty in the ex—

perinents vsing turkey &htiaer& fWick et pley 1875) and in

@y own experiments using pheasant antiserum the cell con-

o
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centrations were readJﬁsted after incubation with the anti-
serum but the’decreaseAin lymphocyte GvH reactivity produced
by thesé antisefa was'n;t conglstent iroﬁ experiment to ex-—
periments Finally, none of»the experiments reported thus
fai havevdemqnstrated a_dose response relationship between
the concentration of entiserum dnd the 1oss-of GvH immuno-—
compefence. ,

The chicken lymphocyte antigen marker identified with

PATS or PABS on the basis of fhe serun’s ability to limit an

.3ght following inoculatlon of
allogeneic PBLs into chick emhryos differ in specificity
~

from those identified in a simllar asgsay s8ystem with rabbi t-

antithymocyte serum (Lydyard and Ivenyi 1971; Ivanyi:and

Lydyard 1972; Crone et ai.. 1972):. 1In. these reports the

-

subéfé$sidﬁ'of GVvH splenémegaly,follow@ng treatment of
lymphécytes with aétiser&m was associated with a Th cell
antigén markere Thé determipntions of Specificitf were
based upocn the diff@renti;t potenconf'mabbit*anﬁi%hymocyte
sSerum as oﬁpoéed to rebbit—antibursa serunm fo reduce the
PBﬂ; GvH reactivity and upon the absorptive c&pdci%y of only
thymus cells to selectively remcove this ectivity from the
antiée?umo The absorption studies presented in the resulis
section indicate that thymus, bursa, peripherel blood
lymphocjtes but not erythrocytes have the capacity to absorb
the antilymphocyte activity identified in both P&TS_and
PABS. Similiar observations have been made in the mousé

system. ~ Antilymphocyte and antithymocyte serum ﬁreatdént of
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lymphocytes 13 xljgg reduced their potential to elicit in
vive a GvH reaction ln neonateé and F1 hybrids (Boak et ale.s
1967;v Brent et al.y, 19673 Levey and Medawar 1967;
Gallagher gt #L.,‘1972; R%phie et akey 1975} The reduced
potential of,thesé‘lymphocytes is believed %o be associated
;1th: 1).the.change in migration pattern; iee - the
antiserum.coated“celis home to the Iivér‘and kidneys 1pstead

3.

of to the spleen and lymph nodes ( Martin and Ml}ler 1967;

/‘4\)

Taub and Lance 19683 . Richie at 5_1:., 1975), 2) with the loss
of tbel# récirculation potehtlal after the initial migration
is éoﬁplete (Rlchle'gi QL.; 1975), and 3) with ;n active
elimination of fhe cells in the recipient via opsoﬁiz@tién
méchanlsés (Greaves et ales 1969; Martin 1969; Lydyard and
Ivanyi 1974).’

The PBL, GVvH reaqtivity can also be suppressed with
alloantiserum directed against antigens associated wlth‘the
B locus (Crone g%t ale, 1872)s McBride gt gl.; 1966, used
nbn—c&totoxic alloantieerav(presumgbly anti-B) to define the
oriéin of iwmunccompetent cells responsible for the serial
transfer of GwvH reactivitf’in 17 day-old embryose. gmére
recently, .anti-B mefa_hnve been uéed as a cr;terion for
astahlisﬁing the B genotybes of various donors'whose cells

were used for absorption ( Simonsen 18733 1975).

The use of anti-Th and anti-Bu reagents to define in
vive Th and Bu cell functions have thus far largely
confirmed observations made earlier in ablation type

experiments. These are: 1) the survival of skin allografts

'
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4

is prolonéed after in 9vo injections of duck antlthymué
‘serunm (Toben and St Pierre 1975) and after ip xlxg.indec—
tions of turkey antithymus serum before and dﬁring
allogeneic skin grafting (VWick et QL.,v1975); 2) the onset
of induction 01>exper1mental allergic ence;halonyelltis

( produced experimentally by inJectioA with myelin.proteln)
is supbressad by inJections with rabbit antithymus.sérum,
(Jankovic 2t gl;. 1970a); 3) the onset of the dévelopment
of spontaneéus-gutolnnune thyroidifis in the Obese strain of
'chickens is suppressed by lp yvive anéctions of turkey anti-
bursa serum (Wick et gl., 1871);  5) the humoral immune
response to ﬂxuggllginngging is suppressed by in gxgb>
inJectiong of duck antibursa seruﬁ (Toben qnd St P;erre'
'1972);: and 6) the production of hemolysins against sheep .
erythrocytes in tbenin Yitro direct and indlrect plaque-—

/

forming cell assay is inhibited by treatment with rabbit

_aﬂtibursa ser y McArthur gt gl.,v1971; Potworowski et aley

1971)e The us&’of these reagents jipn vivo does not appear to
attéct cells of the thymus or bursa Rer se but does alter
the distribution of peripheral Th or Bu antigen—bearing

célls (Jankovic et al., 1970b; Wick ¢t al.y 189715 Toben

‘and»StIPierre 18672 ),
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INTRODUCT ION

&ng those associated with the

Seveﬁ gengtlc loc1'QXc1ud
H~2 locus of the more than 30 allonﬁtigen sysfe;s character—
dzed in'the\qquae code‘fpr lymphocyte alloantigens;  Five of
them, deacflbedfﬁrevloualy (Ly—1,s 2, 3; 5 and Thy—-1), code
for unique gur!ace nﬁrkers on fhyqpa cells and subpopula-
tions of circﬁiating T lymphocyteg and the otﬁef two loci
(:ii4 ﬁnd £Q—1) code for lynphgid alLoantigeds exprstedlon
ciréﬁlatlna_B lymphocytes uid on piasqa cellse.

" In thévchlcken five‘genetic iocl of the ﬁore th;nv14
alloantigen systems encode 1ynphoéyferalloahtlgens; Three
~of them ( Ay By C loci) also encode antigens found on
chicken erythrocytés. B rapreseﬁts thg ndJor hlstocémp@tf
ibility system of the chicke@ (Séhlernan.aﬁd‘Nordék;g 1961;
Pazderﬁa gj Aley 1875a) and ;a thﬁ'éountérpart of'fhe H;2
»systg-’ot the mouse. The B and C lfhphocyté‘altqantigéna“
wete detected by.aggiufinatioﬁ (Séhiqrnan and Nor&skqgv1962)
and the A and B‘1ympho¢Yte'§l{;aﬁtigénsVveré~dete§ted by
lynphocfte adherehce‘;n fﬁe_préséhceloiiallogntiééra
N (allofixation, Vong gi altey 1972). 'Thé ih~1 Iocg5'codesifor
a pair.o£ antit;etlcal anflgens éxéressed on. thymus and
thymus—-derived chi¢ken lymphocytes:anqrthe,ag—i loéuébcodesi
for a palir of antlthetiédi antigens expre;s§¢ on bursa and
burs@—derivad chlékeﬁ lympﬁocytes (Gilmour g1.§L., 1976).’
Thesenalloanflgens‘vere'detecte#'hy thé compleménf—&ependent

lymphocyte cytotoxicity assay.
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In this chapter, two new chicken 1ymphocyte allo-
antigens were identiiled by the reduction of GvH uctlvlty of
lymphocytes following treatment with alloantisera prepared
in tvo-hlghiy inbred lines of chickens (lines 61 and 72)
identical at the A, By and c loci (W. E. Briles, un-—
_published‘Qommunlcatioh)-' This systeh of identitlcatidn wvas

used to eéthblish the modé of theritqggg,of these

- e

‘alloantlgens and their relationsh! “the B and Th-1

{alloaniigen*s?éfgﬁs.



MAIERIALS AND METHODS

I. Animals

‘* Parental line 6 subline 1 (L6) and line 7 subline 2
(L7) chickens were obtained aqwgggs.tron'the East ansiné
Poul try Research Léhordtory, Baét Lansing, ulchigan,.dnd
hatched 1ﬁ f£iltered air; positive pressure quarters free of
the Marek's diseaée-vl#us (MDV). These lines have been |
lnpred since 1940. and\have a coefficient of_lnbreedinglin
'exéessbof 95; (Stone 1975). 'Parenfalvchipkens wvere used to
produce F1 hybridé (LGxL7 crosses):and Fl1's were used to
produce F2 pfogeny. Sixty—nine MDV—free_FZ progeny and 32'
1nfected wlth‘MDV véré used to analyze fhe allonnéigéns
speciiled by the Lx~4 locus. Elghteen MDV~free F2 progeny
were used to study the' relatlonshlp be tween the ulloantlgens
determined by _the Ly~4 and Ip-1 loci. Eighteen NDV-free F2
Vprogeny derived froﬁ Qatings between F1 hybrids of L6 and
B"/B“ chlckens were used to studﬁ the relatlonshlp betveen
.the Ly-4 und the B antigens- The g alleles‘ln these F2.
 prqgeny wcre determined as descripéd.ln Pazderka et nl.,
1975&.‘ Seventy;tivé Fa‘prdgeny,,produced from MDV-free F2
Ly—-4.1 parents and from MDV—rree F2 Ly—4.2 pnrents, were
‘exposed to MDYV at hatching. Line FpP embryos < 2151321) used
in the th splenonegal&udésﬁy“;éré ;bt§1héd from Hyline’
.Internationul. Johnston. Iﬁwa. Random bred embryos were
'obtalned'tro; the Unlverslt& of_klpertq poultry farm,

‘Edmonton, Albertae.
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1. Antisera

Anti-line 6 peripheral biood (A6) antiaerum was
produc;d by deve inJectlén of 3 to 4 mls of heparinized
whole blood from NDV-free line 6 donors into MDV~free line 7
recipients. A reciprocal inmunizatioh using MDV-free line 7
whole blood.ias donq in MDV—#ree line 6lreciplenté\to
" produce anti-line 7 peripheralvbloo& (A7),adtlserum, Weekly
immunizations were carried but during the flrst‘2 montbs.
These chiékens weré theniregied for 1;5 months. ﬁlnonthly
immunizations were then confinue¢ for'a period of 3.5 to 5
monthse. Tﬁe immunized chickéés were bled and the serum was
colleétéd and stored in the vapor pﬁnsgﬁot liquid nitrogan
1; 1 ml aliqubté. ‘

" Anti-~line 6 thymocyte (A6Th) antiserum and anti-line 7
‘thymocyte (A7Th) antiserum were kindly provldéd by Dre Do
Gilmoure. Antlsqra Qere prepared by immunization of Lég with
L7z and L7, with L63 th&mus cells iGilmbﬁr et #L-. 1976)»
III. absorption of Antisera

Each antiseruuvwaé producedlinka single recip;ent,
tolyéving multlple PBL cross—iamunizations using séveral_
don;ré of thézother line. Sincé these lines are nth
completel} 1sogen1c"a certain amount of non-specific
antilymphocyte activity (qirected'ugainst other antigen
systems shared.byvsome Lé and L7 chickens) was expected to
be pregent,in éach of the antiser;. ihia'activity was

detected using the splenomegaly inhibition ussay.' To remove

o

L
K
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thie activity 1 ml of a 1210 dilut;on'of the appropriate
serum was absorbed at room temperature with 60 to 80x106
PBLS (pﬂepqration described in the next section). This
procedure removed completely‘all A§ reactlvity.f;on Aj_serum
and all A7 reactivity grom A6 serum. The same absorption
procedure was followed using varying concentrutlone of fh
cells, Bu cells. PBLs. RBCs Ior the purpose of determining
the typea of cells that curry the alloantlgen detected by

the antisera.

IV. Preparation of PHLs and Ervihrocvtes

fhe preparetlon of PBLs and erythroc&tes‘ffom whole
blood were 1dent1cal to that deecribed in Materials and
Methods of chapter I. To further enrich the lymphocytev
concentratlon in the PBL fraction, these cells were
incubated tylce in A 60x15 mm petri dish at room temperature
to remove contuminating grundlocytes, fhrombocytesy and
monocytes (Wong et aley 1972). The PBL=s were'usuully
prepared the day previous to embryo inoculation and stored

overnlght at 5° C.

| Ve Amssy for Antilvmphocyte Activity in A and AZ Serua
o In 12x75vﬁm piastlc tube, 5 to 10x10% »3L/ml from
:appropriate donera"ere incubated (for avperiod.of.ZO min-—
utes:et;4° C) with eithe; a 1:50 dilution of A6 serum; a
1:580 to 1:250'd11ut10n qf;;7 serum , or 1350 diiution of

normal chick serum (NS). ' The GVH reactivity of the cells
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.fron qiiterent treatéent'groups was thén tesfed in the GvH
;plenomegaly assay as presénted,lnlchnﬁter I. A volume of 2
‘ml was uaually prepafed t@b each group of embryo inddulﬁ—
tions. The serum-cell nixture from each group was inJected
1eve 1nto groups of 10 to 13, 12 day—old chick embryos in a
volume qf 0.1 ml/embryo. ' Six days later the embryonic
Séieéns were femoved.‘weighed fb»the nearest mg, and the
aplaeﬁ weights were tf;nsfofmed to‘log1o (Longeneéker et al.
1972). . The loé;g Qple;g“;eighfs in the different tredtménf
grbﬁpa'fron egéh &onor verglcompared using Duncan'svhév'
mnitlple range test (Sokal and Rohlf 1969);A Other‘
sfatiatlcul tests used fo aﬁalyze tge‘duta-(regression
anai&sis, anaiysis of'variance, goodnesé of fit X2, RxC
tests of association, Flsher'a exact teet) were us descrlbed
in the texts ot Stegl and Torrie 1960, and Sokal and Rohlf

1969.

VI. mmwwuwmm
v. .

The.procedure for these teété ;as.identlcal to that
desqiibédv{; sect;on v of this'chapter except A6fh éerum at
a dilution of 1;60 wasg éubstitufed'for A6 serum and A7Th
serum at a.dilution of 1:60 to‘i§240 ias substituted for A7

Serume

VII. hx:sm Disense
A) Assay for Marek's disease virus (MDV): - Whole blood

£
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was obtulned from purental L6 and L7 chickens and from F2,
Lé6-type and L7*type chickens expoaed to MDV by housing them
in quartere containing MDV infected chlckensa The DFQOd
samples were assayed aocordingbto Loogenecker et Al., 197S.
Briefly, the blood samples ﬁeheidiloted 1:4'v1th-sn}1ne.
One¥tenth’m1‘ot-this bioodfwas inJeojeo.lgv. into groups of
6 to 12, 12-day B2/B2 ohick enboyos;_ Tpe;numhof-of MDV
induced 1es;ons’onethe‘CAl ofveochenboyo kae~¢ounted'tlve
days Iater;' fﬁe groups'ot ohbbyos ld fhese-exoefiﬁeofs vere’
_coded and the number ot leeions counteo in each group was
done without knoving/thelidentity of the’donor.'

B) Classiiicatxon ot chickens wlth respect to MD fPS
prOgeny,-lS ot the L6—type and 57 of the L7—type from 7
different hatches were exposed to’virulent MDV at hntching.‘
These chickeos were ohserved trom 3 to 12 weeks atter.
hatching and ‘evidence of MD 'as recorded. Those that dled
during this period were autopsied 1n search of 1ymphold
tomors of MND. Those that sorvivied,were te:qinuted a#‘the-
end of the obaeivofion perlodeonaboefe uutopéieoetor tAé
preeence of:un lymphonas."Toese recor&é wefe made wlthout
knoving the 1dent1ty of the chickens wlth respect‘to the

lymphocyte type.v



1. Tne Identification of the Lymehocvte Determining Legus,
‘szi | ‘ ,

A) The G;H reactivity of parentni L6y and L7, PBLs:
'hole blood obtained from parental L6y and L7 chickena was
diluted vith MEM and lnoculated lnto 12-day old chick:

-embryos ut concentrgtions of 0.625 to 101105 cells\per

'thoculum. Thc celi dose, GvH résponae curves were nearly
1dentica1 for both typee ‘of" lnocula (Flgure 15). These
curves shor that the Spﬂzﬁn vﬁlght increased 20% as the cell
dose was doubled trom 0.425x105 to 1 25x105 cells, increased
20% as the cell dose was 1ncreased from 1. 25 to SXlO5 colls
(tvo doubllng dllutions) and 1ncraased 50% as‘the cell dose

R L doubled from § to 10x10s celle per 1n0cu1um. At the

#y ,
% ,_,

iptermedlate concentrntlons (1.25. 2. 5, 5x10s cells) thé,

increase 1n spleen weight was nonaigniflcant. 'A%’ these cell

concentrations then, the spleen weights are least aiiected

. % ,
G . -

by tortuitous variations between experiments.rﬁ

B) Eifect of anti- line 61 (A6) and nnti line T2 (A7)

‘sera on the GvH reactivity of L6 and L7 PBLs- L6 PBLs were
|

1ncubated 1n xiixg at 4° C for 20 minutes with varying con=
centrutions of A6 serum ranzing trou a dilution cf 1: 50 (2%
by final volume) to 1:1600. (0.06%)- Simllnrly, L7 PBLs were‘

lncubated vith varying concentratlons of A7 serum.. Each

+

experimentvwas done‘twice.‘ For both antlaera, & concentra- -

7

“tion. greater than 1:800 dilution (0.1%) requced,or Llimited

44
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the GvH splenomegaly of the ihoculafed'iymphocytes (Figure
i6). Bach.pﬁir cof ®like? gefum treatments was pooled to
dbfain the twé“diluzicn curvesoe These curves for bofh serum
trea%ménts are sigmoidal ln“shape and the slopes reﬁer to
the linear middle segment of each curvey —0.700 for A6xLéE
aéd“—0a770 for A?#L7o The cﬁrves are parallel and the'diff--
erence in the-himifa*ion of GvH splenomegaly het&een the two
curves is aﬁtributmble(ﬁa e ﬁifﬁeyence in potencyoe The
least variation inﬁﬁhﬁ e . the right on thé‘@raéh
?n whiéh t?e antisern k or near meximal
effect on ;he lymphoc ) »ww@ri@ents thet follow,
a dilution of 1:S0 £ L . ‘v . of 1:50 to 1:250
wera used to repréduca N TRRED e ¢ UvH splenomegaly of
one third of the m&ximd i 7 PR PBL=. This is =
diﬁi@%@nae 0of about 050 . . Loy~ sceles

This reduction weas - altercd by o chenge in the.

tenr o 2 of incubeticn {222 ¢ insteed of 4% C) noer by o

chea soth the —Temperature and tiome ol incubction with

the antisera (22Y% C ingiteed of 4% C cnd 60 miruvics

i

0 20 minutes. (Table VIiITl. Hashing the cellc

e prior Lo

Fiiro loncubation with thao wnt
not altoer thg ro-uction of GvH aplencmesuly (Teble VIE b

o

tdnate Llynphooytes npoer wearn !4

The antiscrs did anct agglu

cyvitotoxic uvwnder tThe cunditions decribed 1o 11

e eXperis-

nentsSe Incubetlion with cwnticsorum ¢did nmot abiter the O

puneccapetence of tiwee Lywshoedvies measured in the CAN
o -

pock astiy { Teable VIIL ). )
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C) Specificity of these an}isera:' L6 PBLs were
lnc§bated with NS; A6 serymy; or with A6 serum absorbed with
Lé PBLs, L7 PBLs, L6 RBCQ, o? with L7 RBCse Only absorption
of A6 serum with Lé PBLs removedAthe limiting effect of A6
serum'on t;e GvH spleen weight produced by L6 PBLs (Figﬁré )
17 ). The Gvﬁ splehémegaly of L7 PBLs in & similarly
deéigned ékperiment was not limited by A7 serum absorbed
wiﬁh L7 QﬁLs but wére limited;by A7 serum and A7 éerum
absorbed &ith L7 RBCs, L6 PBLs, or'§ith L6 RBCs (Figure 18).\
L7 PBLs were tgég‘in;uba%ed wi'th NS; A7 serum, A7 sernm
absorbed with 2x108 L7 PBLB, L7 Th cells, L7 Bu cells,; and
L7 RBCs‘or wifn A7 serum absorbed with 4x10° L7 spleen
céLLé, i? Ihvcell; L7 Bu cellsy and L7 RBCs. Only A7 serum
'gbsérbed'with 2x103‘PBLé ( Figure 19&) and only A7 serum
abséfbéd‘with 4:;108 L7 spleen céils-(Flgure 198) Qemovg¢ the
Eimiting effect of A7 serume. | | |

D)-Limitation @f‘GvH spyeen wéight by antiseras
Parentel L&, L7, end Fi PBLs were 1ncubatedlwi%h AG,y, ATy o
HE Ap witro end inoculgted’imto chiicken embryose bThe
results show thats 1) for L6 PBLsg, A6 serum limited the GvH
.spleen weight while NS and A7 sorum ﬁad no effect (Table IX,
Tests 1 te T);: 2) for ~.7 PBLsy A7 serun Limi ted the GvH
gpleen wel “ht while NS and A6 serum haed no effect {Table I,
Test 8 to 17}; 3) for F1 PBLsy both A6 and A7 serum Eimited
Vﬁh@ GwH spleén welght thle NS had no effect (iabég IXy

Tests 18 and 18). The GvH limitation by these antisera for

(4

\

@ach of the %onors is expressed ax.the A7 gerum)éﬂleeﬂ

x

\s._?_‘ SN AR
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weight (logi g mg) minus the 56 serﬁm spleen weight (log;io
mg) (Table IX, column 4); Iﬁ parentai Lé thié difference
will be positive because of the absence of an effect Qlth A7
serum andiwith parentai L7 this diftenence will be negative
because of the absence of an effect with A6 serum. In F1
chickens this difference is near zero because the two
anfisera‘have equai limiting foects.

,The relationshlp between Limiting and nonlimitlng GvH’
spleen welght of L6 and L7 PBLs was exemined by determining
the'correlatlon-of the spleeg weights for these treatments
prééented in Table IX. First, there is a very high
cérrelation between fhe NS mean spleen velght and the Qean
spleen weighj_produced by L6 PBLQ incubated with A7 serum or

between the NS mean spleen weight and the mean spleeq welght

r=coefficient of correlation = (.8958, p<0.001 ).

R

embryo spleen weight for each donor whose PBLs are treated

wit:. NS does not. differ s8ignificantly from the mean spleen
weight of thet donor?s PBLs after treatment with thev
nonlimiting serum (ie. A7xLé6 and AG6xL7 ). Secondly, there
is a very high correlation between the NS spleen welght or
thé nonlimit%ng spleen weight and the limited apleen weight
produced by Lé PBLs incubated with A6 serum; the spleen
Lweiaht produced by L7 PBLs incubated with A7 - rum, and the
_spleen weiuhts produced by ¥F1 PBLs 1ncubated with A6 and A7

serum (Figure 20, lower line, b = 1,07y r = 0.813,.p<0.001).

o S
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The mean embryo spleen weight for each donor whose PBLs are
incubated with NS or the nonlimiting serum differs
significantly from the mean embryo ‘spleen weight of that
donor's PBLs after treatment with the 1imitlng serum (ie.
A6xL6, A7xL7, A6xF1l, A7xF1). The.correlations show that
ditfere;ce 5e£'eén the effects of A6 and A7 serum is

effectively independent of tortuitoussvafiations in the GvH

spieen weight under the conditions of these teastse. The

"differential limitation of GvH spleen weight. then, is a
“"reliable measure of the correlation between the limiting and

nonlimiting effects of anfiserqm on the spléen weight of

\

PBLs obtained for each donor.
.E) Classification of an F2 population: PBLs obtained

from 101 F2 progeny produced in three separate hatches from

fhe same breeding stock of F1, ¥ ‘TL7 chlékens wefeAincubafed
with A6, A7, and NS and typed Accoraing to the differential
llmitation of GvH spleen weight lntd three classesy; L6-type,
L7—type,'ap& Fl-typee Division pointsQ;ere eétubllshed
between these_cla@ées before thé F2 tests were done by div—
iding the differential llﬁ}tution for L6 and L7 PBLs into
three parts, one—qguarter being assigne& to thé L6~typé, one-
half to the Fl-type, and.ohé quarte¥‘fo the L7-type. The
mean differences for L6, L7, and Fi chicken donors are .
0+5231+0.043, ~-0.5171+0.032, and 0.139id.050. respectivély
(Table IX). The firat division point (9;263) therefore,

separstes those donors whose PBLs were limited only by A6

serum from thoge donors whose PBLs were limited by both A6
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and A7 serume. Sin;larly, the second division point ( 0.257)
sepurutes thosa donors whose PBLsy are limited by only A7
serum from those whose PBLa‘areAllmlted by both A6 and A7,
serum. iThe.classiticatibn of F2 donors on this basis
feauited in the identification of the tollovlng‘;réquency
distributions of ﬂ6;. él-, an&&:%EWypes for the first hatch-
12:16:4, the second hatch-6-24:16, and the third hatch-
4:1257. The total distrlbutlon 2requency then equaled 22
chickens which were classitied as the L6—type, 52 as the Fl-
type, and 27 as the. L7—type (Flgure 21)._vrh1s dls?ribufion,
‘as well as the distribut{pns obtained for éach of fhe
different hatches, does not diifer from the.Men&éllap
exppctution for a system of two antiﬁens e#ched ag alleies
at a alngle éeneticlloc;s. This result affirms the validity
of Bettlng dlvlsion points to classlfy the donor. line typeA

also atrongly lmplles that this is a new and dlstinctlve

locus for determining lymphocyte alloantigens. This locus
is deslgnatﬁd LYy-4 and the alleles are Lx—ﬁg for Lé-type |
chickens unéva—ﬁb for L7fty?e chlckensf

The identification 61 three sépa?ate populétions in an
F2 pppulation can also he ex#mlned using & probability
" graphe If there is one population the graph will show a
_stralght llne. it two a aigmoldal line, and if three a
Qoubly 1ntle§;ed lines The probqbility graph presented in
Figure 22 shows that this F2 population is really composged

of three populations. A ropulation made up of the data:

Obtained for the L6 and L7 chickens (Table IX) has been



50

supe;imposed on the dfaph té Indlcaté th§ idéntlty of the_»
L6;fype ande7-typé subpopuiﬁtlons. The probdbility &raph
also 1ndicates.that>the.&iviaioﬁ'betveen L6—-type and F1-
type, F2 chlckené igs too far to the rights. This implies
that the Men#eli#n’dlstribution obtained in Figure 21 is
mbst Ilkeiy incorrect dnd should be adjusted by sﬁiftlng the
givisionipoints foward the éenteé. This correction thqugh
is immaterial slﬁce’the Mendelian distribution served the
purpose of establishing fﬁe like li hood of‘tlndlng three pop-
ulntloﬁs in fhe F2 whlchvis the n;in point contirme& byAthe
proSabilltyﬁébabﬁ. None»ot these tests allows one to be
;eilhite about the individual genotype of an F2 chicken

because this qﬁestion,cun only be satisfied by testing their

progeny.

Il ZIbe Lv—4 and Ih-l Antigen Systems - -

The alloantisera used to describe the Ly—4 system were
b

produced by‘rqciprocal imﬁunlz;tions.of L6 and L7 chickens
with whole blood. Other alloantisera‘have been prodiéed by
reciprocal imhunizatidns between Lé63 and L7 with thymus or
with bups# cells (Gil-our et al.. 1976); These are known as
anti-Th-1 (A6Th end A7Th) and antifBﬁ—l sgraiand the |
antiéans béiong to the systems known as Th—1 and Bu-1,
respectively. A6Th_dnd A7Th sera were used to limit the GVH
_spleen velght of embryds 1nocﬁ1ated vifh PBLs obtained from
8 F2 Lé-type (Ly-4.1/Ly-4.1) and 10 F2 L7-type (Ly-4.2/Ly-

442) chickens to determine whether the Th-1 and Ly—4 antigen
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éystens are identicale. éarental.L6 PBLs were'1im1ted oﬁly
Sy A6Th‘se;um und_parental L7 PBis were 11n1tedkonly by'A7Th
serum. Assuming that the Th—lland»Ly-4 are ldent;cdl
antigen systems, only A6Th éerum.should be able to l;mit the
GvH spleen weight evoked h& PBLL of fhe.L6—type and only
A7Th serum should be able to limlt the GvH spleen veight
evoked by L-7 type PBLsS. The resulta of ‘these tests 1n thls.
:selected F2 populatlon are presented in Table X according to
their putative genotypes baseq on the difterentlal
limitation of GvH spleen 'elgﬁt produced.hy the'two‘pairs'oi
1anfisera.‘ These re;ﬁlts éhow thaf é of the 8 Ly-4 i/Ly~4.1ﬁ
chickens carried both Th-1 antlgens and 4 of the 10 Ly~
4.2/Ly-4 2 chickens carried both Th-1 antigens. These
,'results indlcate that these two_antigen systems are not

1

identical.

1IX. The L¥=4 and B Alloantigen Svystems
| vaband A7 Bera weré used to iinit tﬁe GvH spleen weight'
of embryos lnoculaté& with PBLs obtained from 9 lechlckéds
homoéygous ?or the B2 nllelé and from 7 F2 chickens.homo—
‘zygous for the Bl% allele fp determine Whetﬁer the Ly-4 and
B antigen‘systems are identical. 'These progeﬁy wvere hatched
gyom Fl'g der;ved from pgrents of L6~type leﬁz chickens and’
Ble/pre chickens. These F2 chickens were not specifically
myoducéd f#r this.expefiment but were used to test the

“on of whether tﬁqge anfig@ns are Identiqal. 11 theée

L
~

‘n systems are.identical.fthen A6 serum should limit
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the GvH spleen weight evoked by PBLs tromxthe F2 chickens
carrying the B2 allele. This was not the case, however.
’Four chickens carried both antigens 61 the Ly—-4 system

2

(Table XI) and the 6f1g1n of the L7-type antigen identified
in these F2 len?,chickens could only have come from B1®

parentse. These results éuggest'that‘the two systems of

dntikens are not identical.

Iv. nux:.snmgm

Parental L6 and L7 chickens were infected with MDV at
‘hatchinge At veekly intervals these birds were ‘bled and
their lymphocytes were 1nocu1at9d into veins of 12—day
e;bryos”of thé same B génpt&pe;, fhé preéencg of the virus
ln'fheAiqo¢uLum is revealed by therdevélopment Qf focal
lesions on the CAM (Loﬁgengckér‘ﬁj gl.. 15755. 'Blooﬁ cells
'irom'L6 cﬁickens 'e;eAleés effective initiat§ré.of viral
lesions than blood Eellstfroq L7'chickens after 4 weeks of
e#poéuré t§ MDY (figure 23)e F2 proéeny.ot Lé6xL7 parenté
wére testéd 1nfthé sdne manner,at'dges of 4'to 1 weéks. ihe
L6~ type were less etiective than the L7-type (Fisher's exact
.testg P‘— O 033, Tuble XII)- The mean number of virally
Induced 1n 9vo lesions (VIO) per O 1 ml of dlluted blood
obtained for the group of. 10 MDV—infected L6~ type chickens
' was 50% lower‘thun the YIio 1esions obtaine@ afte#‘inJections
for the gfoup of 4'MD§-1nfected L7;type chicgens.(loglo |
VIO+SE for L6—type was O. 702&0 044 versus 1.02220.068 Ior »

&’\\
the L7-type)o@ This nssociatlon wasg tested turther by



‘expos;ng Lé-type and L7-type chickens of an F3 &eneration to
MDV-infected/chlckens at hatch1ng. "Table XI; identlfles the
ﬁumber ;f F3 L6-type and L7;type ;hickens’thaf survived_
during the 3 month exposure to MNDV without visible sligns of
MD (row 1), those that died during the 3 month period
without MD lynphomas (rov 2), and those that developed MD
((determined by the presence of Iynphomaa) and died (row 3).
"These clnssliicatlons were mutually exclusive. These
results lndiqnte tﬁat chlckené-vbich carried‘the L6—fype
éntigen were 1essvsuacept;ble to the develoééent of MD
lymphomas‘than those that carried the L7 type antigens
(Fisher's exact teat, P = 0.029). If these type of results
'cnn be veriiied in Larger sumple populations than those
represented here,'it'could mean that the new antigen eystem
imay'be qssociaféd‘#ith a ieneflc éysfém_'hich qo;fers the
Mgrekis insusceptibllity té Léitype'qﬁickené'and tne4sus_

ceptibitity tp\L7 chickense ..



RISCUSSION

Prévious studies have showﬁ'that one of the antigens of
the B systgm is associafed with a ;elafive resistance to
ﬁarek“s disease (Hansen gr gl., 1967; Brewer ot gl., 1969;
Briles and Oleson\1971; Hensen gt al., 1967; Longenecker
et ale, 1976). MD is a naturally occurring, oncogenic
disease of Juvenile chickens for which the aetlologlcal
agent is the MDVe Its counterpart in humansg may be the
disease referred to aé Burkitt's-lymphoma.» In subsequent
studies this antigen (B21) has been found in high frequgncy,
in surviyors of seﬁeral unrelaie& populations 6: chickens
exposed to MD, in genetically selected MDlresistanf lines of
chickens, and in representatives of the Red Jungle fowl, the
.progenitof of the chicken species (Pazderka et al., 197S;
’Longqnecker et aley 1976)s The probable adaptive wvalue
conierfed by this gene system provided the basis for the
search for other lfnphbcyte antigen systems whiqh might be

o-inherited with differences in susceptibility to MD.

Lines 6 and 7 were ;tilized in this stud& dn the besis of
the followlpg ilnformation: 1) thesellines ﬁere'selected,
inbred, and maintained at the East La&siné Pou}try Résearch
Laboratory for differences.ln susceétlbility to avign
lymphoid leukosis (Waters i954; Stone 1975); 2) they are
,_homozygous‘for the same B allele (Pazderka e et glo.
-1975b);‘ and 3) they diifer markedly with respect to thelir
susceptibility to.MD, L6 is highly resistant and L7 is‘

 highly susceptible (Crittenden £t al.y 189727 Stone 1975).
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Repeated immunizations of each line with peripheral
blood cells of the other line produced antlseru.rdactive
against peripheral blood cellse Initially, both the cyto-

toxicity eand alldflxatiqn assays were used in atteﬁpts to

type lymphocytes with the alloantisera but these assays were

'relatively'lnsensiflve. Lymphocytes of each line were then

incubated with antisera in yltro and ttie GvH reactivity ot/

these cells was then measﬁred;. Incubation with alloantisera
héd no effect on the number of CAM bocks évoked‘py PBLs‘but
it hu& a brofbun& effect on GvH splenomegaly. Thev
differences ih éensitiQity of the two asaayé may mean that

inhibition of the?CAu assay requires the destruction of

donor PBLs but lnhibifion of GvH splenomegaly may only

requlre coating of the PBLs with antibodye. Antibody—cdated
cells may fall to reach the embryo spleen by being trapped
in other parts qf the vascular‘system, an adherence phenom—
enon perhaps‘comparable to allofixation in wvitro. The
mechénlsm faor this etieét is ﬁot knowne I concentrated on
application of the inhibition of GvH splenomegaly as a‘
metho& oXf typing 1y§phocyte anfiéeus. | |

Antisera..A6 and A7, ﬁere used at concentrations of
1:50 té 1:250 which limited the G#B,sélenomegaly of an
inoculum of 5x105:ce11§ to abéut‘one third éf thét o?tained

with normel serum. A6 did not limit the GvH reactivity of.

L7 PBLs nor did A7 limit the GvH reactivity of L6é PBLs.

This etfect then clearly shovs the ‘abllity of the antisera

to dlscrimincte between 1ynphocyteg of each type of donor



_11n§ but this ﬁéa ﬁot quite the case for the discrimination
between the origin of the cell types! iee« Th- or Bu—type
lymphofd'cells. The.aerum qctivlty‘was completely removed
by absorptibn with PBLeLnnd spleen lymphocytes, partially
femoved by absorption with thyhus cellﬁq and not removed
with bursa cells or ;lth erythrocytes. ihese'results
indicate that the antisera uppear to identify antigens which
-ay be shared by Iynphocytes oi the thymus and spleen but
are absent from lymphocytes of the bursa and from erythro-
cytess The antisera appear to.be blocking the reactiqns of
.lymphocy tes aéséciute# Qith the generation of a Th ceil
tunctlon, namely the GvH-SpIenomegaly reactione. Thesex
results also 1nﬁicate that this antlgen‘system is inde-
pendqnt, in ex: jion froﬁ thése of the A, Bf and C systems .
whqse>antigéns ‘ound on erythroéytes as well as}lympho-
cytes ;nd is'independent of those fﬂtigeﬁs associated with
the Bu-1 system (Gilmour egi Ql ot i976) sinée bursa cells
were lncapable of renoving the antllymphocyte activlty in A7
serume These geSults. though, do not show that the antigen
Vsystepvis génétically indepén&ent from the A, By C; and Bu—-1
anilgen éystems. |
L6 and L7 chlckens also differ markedly with reSpect te
their cellular immunocompetence. L7 PBLs 1nduce 3 times as
mapy'CAM pocks per unltvvolumé of blood as L6‘PBLs (Pazderka;

et aley, 1875b). Initially, this was not regarded as an

-/

importani fazctor in the selection of these lines but it
. } . Va

became an important factor when the antisera were utilized
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to follow the 1nhofijance of these new gntlgéns in F2
progeny by the llnltatlén ot GvH‘apLén;negnly.r Stuqiés of
the inheritance of strong and weak GVH reactivity in tﬁe CAM
'péck assay have indicatedﬁthat lnhérltance of'the s{r§ngtg
ot the reaction tollows t@e‘lnhérltance of the B antigen in
F2 progeny (Longedééker et gl..‘1972). As yet'ﬁo evidence
is avuilnble to show that differences in the GvH reactivity
observed for L6 and L7 will be co—inherited with the B
anflgen since b?th Qre homozygdus at the B locus for thé
same alleles In order to'rdsolve the'éossible 1nteraction
of the . different sensitivities ln the GVvH' reuctlvlty of F2 ;
p#ogeny, the GVH spleen welght obtcined follovlng treatment'
of donor'cells with A6 sérum was subtracted from the GvH
‘spiéén weight obtained following treatment ylth A7 serume.
This difference pfoved to be much @ore consistent than
conparlsonsﬁoﬁéthe absoiﬁte spleen weight after antlserum
treatment and ﬁad the additional value of provlng that the‘
tyning procedure does not depend on # narrow range of GvH
reactions and_arb 1argely 1n¢§pendent,gf the dogpr's
intrinsié GvH conﬁétenceof ; €‘ i?‘y   ;

The GvH spleen veight evoked by L6 PBLs was scnsitive‘
to A6 serum, thut evoked by L7 PBLS was sensltive to A7

‘serumy; and that evoked by Fl lynphocytes vas sensitive to

both antisera.' It 15 not: practical to attempt to dis-

tlngulsh Lé from:?_ﬁPBLs by A6 serum_treutuent or to
‘ N

distlnguish L7 ter F1 PBLs by A7 serum treatment. The

ensiest way to categorlze the three types of PBLs is to



 §ubtruqt[thé reaqlt agsociated with the A6 serum sensitivi ty

.troﬁ ,'tha.t::iz;asociat'e’d with the A’?v serﬁm éensltlvlty., With

PBLs-from donors of the Fl this difference is zero, o¥ thc»
o ' " .

L6 1f Ié o 1arge 5691t1ve number, and of the L7 it is na

lLarge negative number. Thus, taking the difference between

thebtwo,treatments -ith antisera which is the most consis=-
. : ° .

téntbmeasbgg of the GvH spleen weigh; is also the most

. . N
cafegorlal. ‘ o
| A6 and A7 serum were Qsed to catagorize an F2 popula-
‘tion as a test of the possibility that the differentlal
vjeftecfs'on Lé PBLs and L7 PBLa are due to a pair of alleles.
.In 6rder fo do this it was necessary to set abbitrary lim.ts

for the three categories (L6—type, L7-type, and Fl-type)

prior. to performing the tests. In the F2 populcaiilen 22 were

catégobized as. L6-type, 52 as Fl-type, and 27 »g L74tfpe. A

'Aﬁfprobhbility graph however, confirmed the exis‘sence of three

vpopulatlons, but also showed that one ot~¢pa pre—met

divlslons between categories is probably 1ncorrect, ie. the
o . ] '

division point separating L6—1ype F2 chickens from the F1

type is too far to the righte. On the basis of thesg results

Ajit appears that L6 donors are homozygous for a gene desig—
ﬁated Ly-4%, that L7 donors aré.ﬁoﬁﬁiygous ior its allele‘&x
_&b, and that both alleles a?e trahsm1tted in a conventional
manner. |

The antlgens of thls system appear to be independent of

the antigens of the B and Th*l systems .Tables X and X;).

Morxre 1mportant1y,.they may be associdted with a differential
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Table I. The Effect of Substituting Normal Phedsant

Seyum for Normal Chicken Serum on the Lympho-

6]

cyte Adherence of Thymus and Bursa Cells

-

Source Source of Fresh Serum

of " NCS ) NPS
Antibody Th cells® Bu cells®| Th cells® Bu cells®
arstiist 71.5+2.2 . f 83,241, 7%
ABSZ1:16% 50.6+3.4 | 63,941,677
MEMT 6.3+2.3 C 14142100
MEM? | “15.6+0.3 | 31,641, 4% .
+

Dilution of Antibody

Mean 4LA+SE

Incubation Time-60 Min. at 22° C.

2 Tncubation Time-120 Min. at 22° C.

% piffers at p=0,01, ns not' significant

[#]

ot



Table II. The Effect of the Addition of Normal
8 Chicken Serum on the Lymphocyte Adherence
.. of Thymus and Bursa Cells
< : #*
. «
Source Diluent
of MEM o NCS
Antibody Th cells® Bu cells© | Th cells® Bu cells®
arsli:e4t  37.0+1.0 44 146177
ABs21: 8% 17.042.9 | 50.3+0.5%
aBs?1:167" 28,1+2.5 69.8+2.3%
npsli:64t 4,040 6.3+1.1"°
NPs21:8* 32,7+2.6 30.9+2,27°
+T%ilution
© Mean %LA+SE :
1 Incub@ijon Time-60 Min. at 229 C.
2 {ncubition Time-120 Min. at 22° C.
%

Differs at p=0.01, ns not significant
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Table III. The Effect of PATS and PABS on the GvH

Immunocompetence of BlA/Blb PBLs

"Exp. Source of | Final Dilution(s) | Percent|% Reduction
No. Antiserum | of Antiserum ’ LA - ]in CAM pocks+
: ' A 62.8
1 ATS 1:64 kT NA 33.9 g
” . A 862
2 ATS ~ 1:128 31, NA 91.5
3 ATS 1:32 to 1:256 53 "NA 63,91
4 ATS 1:32 to 1:256 59-51  NA 56.92
5 ATS 1:16 to 1:128 35-29  NA 78.4°
6 ATS 1:8 to 1:32,768 59-0 NA 54.5%
7 ATS 1:64 to 1:512 . 59-21  NA 75.35
‘ A0
.8 ABS . 1:8 5 NA ©
9 ABS 1:8 to 1:256 i-2 NA 53,17

A-
+

Adherent PBLs, NA-Non-adherent PBLs
Z Reduction=(Mean CAM pocks formed after incubarion

‘with antiserum + mean CAM pvocks formed after

3
5

incubation with NCS)x100 S :

%Z Reduction at 1:128, 1:258 2‘Reduction at 1l:64
Reduction at 1:128, & R@ductlon at 1:128
Reductlon at all dilutlons
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Table IV, The Effect of Time of Incubation on the GvH
Inhibition of Allogeneic B14/B1% PBLs after
"~ Treatment with PATS at 22°% C

T}me;of Source of | Mean Embryo Spleén
‘Incubation ‘Antiserum ‘Wéightisﬁ (logyio mg)
0 NS 2.08+0.09 [10]
15 - PATS 0.97+0.03 [9] *
30 PATS | 1.0240.03 [9] *
45 - pATS ©1,04+0.03 [9] *
60 . PATS 1.0240,04 "[9] *

[ ] Number of embryos
* Differs from NS, p<0.05
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Table V, The Effect of Normal Pheasant Serum on the GvH
Reactivity of Allogeneic B14/B14 PBLs Measured
in the Splenomegaly Assay of B2/B2 Chick Embryos

s - P . ‘: .
Source of Final Dilution MSW # SE Statistical™t

. Serum of Serum (logj0 mg) Significance
NCS 1:100 1.82+40.04 -
NPS 1:16 1.87+0.06 ns
NPS - 1:64 1.8240.04 ns !
NPS 1:2048 1.9040,05 ~ ns
_fATs . 1:2048 1.1540.04 p=0.001
PABS 1:64 . - 1.36+0.04 | p=0.001
NCS 1:100 .' 1.9540.04  -- )
NPS : 1:8 l,8éi0.04 ng.
PATS 1:1024 | 1.20+0.04 . p=0.001
NCS 1:100 ' 2.00+0.06 —-
wes | 18 1.88+0.05  ns
paTS  1:1024 1.19+0.08 p=0.001

MSW Mean Embryo Spleen Weight

+ Tested in Analysis of Variance, Compared with NCS
ns Not Significant ’



Table VI. The Effect of Washing the PBLs after
" Treatment with PATS and PABS on the GvH

Reaction

Source of ' _Dilution‘of MSW + SE Anova
Serum ~ Serum (logigo mg)
NCS 100 ©1.79+40.05 [11]) |

. A o . F2,26=0,6
NPS 8 1.82+0.,07 [10]
s o o p>0.§0

NPS (W) 8 1.89+0.07 [8] ’
PATS 32 1.0640,04 [10] | F) ;,=0.25
PATS (W) 32 ¢ 1.09+0.04 [10] p70.50
PABS 8 0.9740,03 [9] | Fy 17=0.7
PABS (%) 8 1.0140,03 [10] p>0.25

MSW Mean Embryo Spleun Weight
(W) Washed after Treatment with Serum
{ ) Number of Embryos : '
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The Effect of Changes in the Temperature and/or

the Time of In Vitro Incubation with A6 and A7

{
Sera on the GvH Reactiv1ty of L6 and L7 PBLs

Dbnor Antiserum Conditions of MFW + SE
Type "Incubation (*0810 mg)
NS 22°C 60 Min. 1.7940.13(10)
L7 A7 22°C 60 Min. 1.2140.06(12)*
A7 4°C 20 Min. 1.2740.08(10)*
NS 22°C 60 Min. 2.1740.10(10)
A7 22°C 60 Min. 1.54+0.04(12)*
LL7 A7 22°C 60 Min.[W]  1.58+0.04(12)%*
A7 4°C 20 Min. 1.50+0.03(13)*
A7 4°C 20 Min.[W] 1.60%+0.05(13)*
| NS 22°C 60 Min. 1.82+0.12(9)
L6 A6 22°C 60 Min. 1.22+0.05(11)*
A6 4°C 20 Min. 1.06+0.04(11)*

MSW Mean EmbryO‘Spleen Weight (Raudom Bred Embryos)

[w] PBLs Washed after Incubation

« ) ‘Number of Embryos
., Differs at p<0.05 from the GvH Reactivity of NS Treated

*

PBLs



Table VIII.
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The Effect of NS, A6, and A7 Sera on the
GvH Reactivity of L6 and L7 PBLs in the

CAM Pock Assay

Donor Serum Treecmen tf
Type NS A6 " A7
o 0.89+0.16(13) 1.23+0.17(11)+ 1.01+0.20(10)+
L7 0.8140.14(13) 1.2140.14(12)+ 0.89+0.18(12)+
0.62+0.13(12) 0.79+0.16(13)+ 1.17+0.20(9) +
L6, 0.46+0.16(11) 0.72+0.18(11)+ 0.72+0.14(10)+
{* Mean loglo Pock Count/Membrane
( ) Number of Embryos
+ Means Do Not Differ Significandly from NS Group



Table IX. Limitation of GvH Spleen Weight by Antlsera
Serunm k
1 11 111 Difference:
nst as” At I11-11
Donor Cells Test 1. °1.942°: 0.103(10) 41.535 + 0.068(10) 41,931 ¢+ 0.081(10) +0.396
2. *1.809 : 0.128( 9)  “1.116 & 0.050(11)  41.824 * 0.127( 9) . +0.708
Parental 3. °1.634 + 0.099(10)  *1.164 < 0.026(13) A1.686 + 0.077(12) +0.522
L6 4. *1.851 2 0.077(10) 41.377 + 0.091(10) 41.830 ¢ 0,097(11) +0.453
5. ®1.845 * 0.048(11) 41.272 + 0.030012) 41.915 + 0.092(10) +0.643
6.  #1.56h ¢ 0.060(11)  41.188 £ 0.043(11) £1.620 * 0.042(11) +0.432
7. - *1.844 + 0.063( 8)  “1.410 * 0.063( 9) 41.914 * 0.066(10) +0.504
v Mean  1.784 1.294 1.817 +0.523
Test 8. %1.822 * 0.145(10) 41.693 + 0.127¢ 9)  21.275 ¢ 0.076(10) . -0.418
9.  *1.977 * 0.125(12) 42.093 + 0.118(11) . 41.447 + 0.103(11) -0.¢46
10. °2.090 = 0.077( 8) 42.115 + .088( 8)  *1.553 + 0.108(10) ~0.56%
11, "1.609 : 0.077(12) 41.692 + 0.106(11)  ©1.221 * 0.048(12) -0.471
Parental 17, °1.753 £ 0.108(11) 41.844 + 0.101(12)  41.476 * 0.071(13) -0.368
L? 13. #1.796 * 0.027(10) 41.770 £ 0.050(10) —‘—1..552";5.-623_(15) -~0.388
14. *2.207 + 0.028(10) 42.199 * 0.039(10)  “1.606 * 0.048(11) -0.593
15. ®2.276 + 0.046(10) 42.237 2 0.044(11)  21.584 * 0.056(12) . ~0.653
16. *1.905 * 0.049( 9) 41.907 + 0.046(11) *1.357 3 o.daa_(_li) -0.549
17. %2.203 + 0.050(11)  42.205 : 0.065(10)  *1.682 * 0.057(12) ) -0.523
“Mean 1.964 1.905 1.458 -0.517
Fl Test 18. *2.089 + 0.155( 9)  21.604 * 0.175( 8)  41.794 ¢ 0.124( 9) +0.192
L6 x L7 19. °1.933 + 0.077( 8)  “1.521 * 0.131( 9) ~ 21.610 ¢ 0.119(10) +0.089
Mean 1.817 1.562 1.702 +0.138

+ Heasurement of mean npleen “[.(10310 mg) * SE
*  GVHR measured in outbred chick
*  GVHR measured in 515/821 chick
— differs at p = .01 ffom normal

'~ ,differs at p = .05 from normal

embryos

embryos

4 1:50 Antiserum concentration

4 1:100 Antiserum concentration

O 1:250 Antiscrum concentration

seTum group

serum group

Anzlysis of Variance L6 17 ¥l
)y £ t . oo=9.197" " a16.9"* 2.22
a or tests 6,197 " aea F9,288 B ann Pl,b7 .
b) for sera P2,197-111.A e F2.288-1J7'7n5 F2,47-5.93
¢) for interaction F12'197-Q.645 P18,288-1'16 F2,67-0'00
of tests and !
treatments
ns nonsignificant; #% 0.001> p >0.005; #** p < 0.001

-

nfa

ELd

ns
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Table X. Distribution of Th-1 Genotypes in F2, Ly-4
"Homozygous Chickens
b
Genotypes
Ly-4
a/a b/b Totals
i ala 3 1 4
q) .
o,
> .
P a/b 5 4 9 -
e K
)
o .
b/b 0 5 5
Totals 8 10 18

/

Lz-ﬁé corresponds
Lz—ih.corresponds
Iﬁ—lﬁ corresponds

zﬁ;&g corresponds

to
to
to

to

Ly-4.1/Ly-4.1

Ly-4.2/Ly~4.2
Th-1.1/Th-1.1
Th-1.2/Th-1.2

Phenotype
Phenotype
Phenotype

Phenotype
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Table XI. ﬁistribution of Ly~4 Genotypes in F2, B2

and §14 Homozygotes
\

¢ Genotypes
B

‘ 272 14/14 Totals

ala | 3 1 -
.o _ : i
L]
o, ' ‘ .
> T a/b 4 3 _ 7.
g :;’ . .
Q . :
@ b/b 2 3 . s

Totals 9 7 16




Table XII. Marék's_DiséaéeﬁShsceﬁﬁibiliﬁy of L6-Type
' and L7-Type F2° and F3 Chickens

VIO CAM,Lesiéns Ly-4.1/Ly-4.1 Ly-4.2/Ly-4.2
' Lessthan 20 o
Per 0.1 ml Blood 10 v o 1
F2
More Than 20 ‘ ,'l< 3
Per 0.1 ml Blood
Fisher's Exact Test, P = 0.033
v
Survived without
" Lymphoma . 5.
Death " s 14 F3 .
Death With

Lymphoma 6 o o 32

Fisher's Exact Test: For Death, P = 0.003
. For Lymphoma, P = 0.029
X4 For Death and Lymphoma, 10.6, p<0.005



Figure 1l

Figuire 2.

1y

The lymphocyte adi. - v LA) of thyhmus cells

measu;éd>60 minpute. - oo incubation with varying
concentrations‘of PATS in xiﬁmﬁvaﬁ Qﬁo €. . Four
difierentiexperiuenfs a;e ﬁresented and each
point is thé méan of two tests. The upper
horizontal dashed line represents the mgan'iA of
Bu cells iméubafed with the varying conc@n#ra*
B ~

tions of PALSe The lower horizontal solid line

fepr@s@n%s the mean LA of Th cells incubated with

‘a 138 diiution of NCS.

[

The Lympﬁpcyte“adberancc (LA) of burse cells

measured 120 aminutes after incubation with

- varying concentratioas of PABS ip wiiro at 220° Co

Two.different expemlmen%a are presgnted and each
point is the mean of tw§ testse. The upper solid
horizontal line vepresents the mean. 1A of Bu

cells incubated with a 1:8 dilution of NCS. *The

lower horizontal wdashed line reprcsents the nean

LA of Th cells incubated with the varying

concentrations of PABS.
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R

Figure 5S5eo.

Figure Sboe

The eifeét of varying time and temperafure of
incuvation the on LA of Th cells incubated with
a 1532 dilution of PATS. Each point represents
two tests for LI of thymusycells incuba;ed ét
220 ¢ and 38% €. The LA of Th cells varied
significantly wiﬁb time (Fgp3p = 6506, p<0.001)
and the régressioéulines gre‘linearo The LA of

Th cells incubated at 38? C was significantly

higher than those incubated at 229 C.

The effect of varying Ttime and tempoerature of
incubation on.the LA of Tk cells incubated with
o 1364 dilution of PATS. 7The LA of Th cells

varied significently wit time (p<0.001) and tho

Limoosoe The LA of Tu cells
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Figure 6,

The distribution of Th aﬁd Bu antigens on
1ymph0cytes obtained from the thymus and bursa of
newly hatched toe 56 day-old chicks. Each point
represents the meaniiA of teats from two donors.
The distribution of Th antigens on lymphocytes
from the thymus and bugsa'arv reptesentedvon the
LA of Th cells incubated with PATS (O) and Buw

cells incubated with PATS (4) for 60 minutes ot

229 ¢, Tihe distribution of Bu antigens on lym-
O AR Y J
phé@y%eﬁ fﬁbm the bursa and thymus are represent-

%4 of Bu cells incubated with PABS5 (4)
and Th cells incubated with PABS (0) for 120

minutes at 229 C, :
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Figure 7ao.

rligure Tbo

Y

The effect of varylmg time of 1ncubat16n and

size of the reaction tubes on the .4 of PBLs

incubated with PATS at 389 C.

The concentration

of cells, serum, antiserumy and medium added to

the large tubes (17x100 mm) was 5 times the

amouont added to the small tubes. Eech point

ropresents the mean of three tests feor groups

incubated in large plestic tubos with a ftotal

volume of 1 ml and those incubated in small

slass tubes with a total volume of 0620 milo

The effect of wvarying time of

.gsize of the -cacticn tubes cn

«

incubated with PATS ot 22% C.
periormed Am‘QXﬂcﬁly the samc

abovee
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Figure 8o

The GvH reanctivity of allogeneic B!%/Bi% PBLg

after incubation with PATS and NS mecasured 1n‘th@

splenom.. - - assay of B2/B? chick embryos. .Each
point :ntg the mean spleen welght (MSW) N
B o 12, =0 sk esmbryos dAnoculated with 3w 0% »pla

after incubation with antiserum in large plastic
tubes in a volume of 1 wmle The upper =nolid and
dashed horizontal lines re;résent the SvH re-—
activity (MSU+SE) of PBLs after incubation with
PS% The lewér sélid and dashed lines represent

ithe MSWiSE oi unlnoculated chick embryos. The

i

. / .
dilutien curve is liaear (p<0.001) and
{ -

nonsignificant foxr deviations from linecarity
(p>0.025) at the PATS conceptrations of 0.0087 <o

0.00012,
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Figure 9. Thé GvH reactivity of B1%/B1® PBLs after incuba-

tion with PATS at varying time intervels in

Large and smell culturc mese The closged
circles represent the reactivity of 3x10°

PaLs after 15, 30, 45 and 60 minutes ipcupation
with the-ant;éerum_in small glass tubes (S) witﬁ
a voludme of 0.2 ml and et a %émper&ture of in*v
cubation of 49 C. fhe open circles represent
the GyH'réac%i?ity of 3x10° PBLs ofter 159,309
45, and.60'minu$es,inchbation.wf*a %ne'anfiaera
in Large plastic f@ﬁea (LD @i%h a VOlumevof.l ?L
and o &‘femperétqré of incubation Qﬂ{%O_Co The
nointo chdecﬁed withA&hQ,solid line Qere_&h@'
résulés htained after incubation with o 1:128_
dilution oi’PAisrand those connected by the
hroken lines with a 121024 diiutiém oX PATSe

The uppar éolid horizontal line represcenis the
M8V of PBLs treated 5i%h 18§ {control grouplo

The logm oX Gvﬂ're&p&ivity after PATS itreatment
wvas nwt_&&iered by o chanzce oFf Tthe tube!s zlze
{p>0e753 but waos mificantly altered by time

- o¥ incubatlen {1 misuves was not o cficctive
az 30 minutesg?p(OQOOi) and by the Jdilutlon of

PATS used {13128 reduced the GVH reacTivity morse

|

) . than 1:1024, p<0.001 ),

3
7
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Figure 10. The GvH reactivity of allogenelc B1A/BL® ppiy
after incubation wilth PABS and NS meagured in
the splenomegaly assay of #°/B? chnlch embryose
The closéd clircles wvepresent the MSY of 8 ¢0v12

chick embryos inoculated with ﬁﬂlog PBLg aftae

incubation with antiserun in lerge glass {ubew

.‘ in e votume of 1 ml. The upp§w solid and dﬂgh@&

horizontal lines represedf the GvH Pe&ctivify/
(HSWLSE) of PBLs after inéubmtion with NS, %h@
ldwer ﬁplid and damﬁed borlen%al lines repre—’
gent thevMSW¢SE of unincculated chilck enbryos.
?he diiuklgn'cumve is 1;Ae&r {(p<0.001) o
nunsigniﬁicgaﬁ\far doviations from Linearity

Do O

A ed0.1L)Y ot the PABS concentrations

to 000049, C
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Figure 11.

-

~

Bxpérlﬁent 1. The GvH‘redbtiyity of allogeneic

« Bile/pl* pBig after incubation with PATS absorbed

_;1th HB2/Bp° Th;‘Bu, or /RB cells measured in the
, , i . ‘ )
splen;meguly assay of B2/B? chick embryoé. The
bars ;fkfhethiafogram represent the MHSW+SE of .
chick embryos 1nocul;ted with 3x19s PBLs nffs%
¢ incubatlon with absorbed ReTé in the poncentra—
’tions 01-13128‘(A)1 1:256 (B), on'1:512 (C)

dilutione. The incubation of PBLé with ‘the

\\\

absorbed antiserum was pertormed at 4° C gor'SO
minutes. o Six types ot PATS were used: PATS -
unabsorbed (UA) and PATS absorbed once (I) or
twice (II) with either Th, Bu, or &ZB cells. The
'uﬁpéf solid and dashed horizontal line represent
Qhe MSW+SE of chick enﬁryos lnoculuted with
3x10s PBLs incubated in the absence of ant1~

\

serum. Ul is the NSW+SE of uninoculdted chick

™
o

embryos. The solid square lndicafes a‘aignifl&
0

cant increase of the MSW (p=0.051 over that pf
the MSW of chick embryoa inoculated wlth PBL
incubnted with PATS absqﬁbed twice with RB

cells.

Py
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ire 12.

‘diltution. The

s
i
H

Experlhént 2. The GvH rcqctliity qf allogeneic
Bi4/pl* PBLs after incubation with PATS absorbed
t*th B2/B2 Th, Bu, or RB-;olla_me&sured'in the

4 \x . ) . . o .
sp}enogegaly assay of ﬂzlnz chick embryos, The

3 N

bars of the histogram represent the .NSW+SE of

: | . .
chick embryos in8iculated with 3x105 PBLS after
-v} ' ’

incubation with absorbed PATS ln the concentra- -

tions of 131128 (A), 12256 (B), or 13512 (C)
¥ . . P ' '
incubation of PBLs with the

-

antiserum was performed at 49 C for 30 minutes.
Six types of absorbed PATS were useds: PATS was

?beorbed‘onde (1), twice {II), or three tl@ea

(I¥I) with either Th, Bu, or RB cells. The

uppef solid and.dashe_ horizontal 1line represent
o L ! §
the MSW+SE of chick enmbryos inoculated with

. . . R
3x10% PBLs incubated in the absence of anti- \,

serum. Ul is the MSW+SE of uninoculated chick é%

‘embryos. The solid square indicates n_slﬁglf@r

" cant increase of the NSW (p=0.05) over that of

the NSW of éhlck'anbryos inoculated with PBLs

incubated with PATS absorbed twice with RBCs-

.

fe— . : b

[N
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gure ' 13.

Bxporlment 1; wThé GvH reactivity of ;11030nelc
B“/ﬂ“ PBLs after 1ncubatlon with PABS ubsorbed ‘
with leaz Th. Bu, or RB cel\s mdasurod_in_the~‘
aplonomogaly agsay of B?/B? chick enbryoa. The
burn o! the hlstogrnn represant the uSWtSE ot
chick. enbryos 1noculated with 3x105 PBL8 after
incubation vlth absorbed PABS In the concentra—
tions ot 1.32 (A), 1: 128 (B), and 13 256 (C)H
dilutlon.. The 1ncubation ot PBLe vith the'
absorbed a;tlaerun yqa’performed at 49 C for 30,

>

minutes. Threéee types of RABvaere‘used: PAﬁS

_absorbed twice (II) with either Bu, Thy or RB

cells. The upper solid and dashed horizontal.
1ine repreéents the HSW+SB ot;qh1ck embpryos

inoculated with 3x10% PBLs incubgted-in the

' absence of antiserum. UI is the MSW+SE of. the

N

uninoculated chlck emhryds. TheJéolld square

1]

" indicates a significant iﬁcreqse of the MSW

S d .
(p=0. 05)'over'tnaf,ot the MSW of chick embryos

" inoculated vlth PBLs incubated nlth PABS

absorbed tvice with RBCs.

a
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gure 1l4. ﬁxperlnent 2. The GvH reactivity of ullodenelc

| n“/n*‘ PBLs after lncubatlon with PABS absorbed
with B2/B2 Th, Bu, or Rb cells moaaured in the
splenoneéaly assay ot B2/B? chick embr;oa. The
bars of the histogram fepresoht the MSW+SE of
chick émbryos 1n6¢ulat§d with 3x10% PBLs after
1hcubat1;n with absorbed fABS in the concéntra—
tions of 1:64 (A), 1:128 (B)..and 1:256 (C)
dilution. .fﬁe>1néubution of PBLs with the

Jplb&ﬁﬂbed antiserum was pertormed at 4° C for 30

fh&hétes. Flve tyyﬁgwgﬁ PABS were. used' PABS

y Y

9,,1&

absorbed once (1) or tvlce (II) wlth either Bu,

Th; or RB cells. The upper solid and daahed

€

horlzontal line repreaent the MSW+SE of chick

embryos lnoculatad with 3x10°% fBLs 1ncubated in

. , /
the ahsence of antiserum. Ul ls\the ISW+SE of

uninobglated chick eabryos. The solid square
v . ‘ . - ‘\,'

' indicates a signltlcaat'incrense of the MSW
(p=0.05) over that of the MSW of chick embryos

inoculated with PBLs incubated with{ﬁABS
b . T S
. « . G
- absorbed twice with RB cellse. M&f
. : S

o

y
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‘igure 1S5,

and the slope refers to this region.

-+

The G&H’reuctivlty of inocula containing L6 or
L7 PBLs. Dilutions of whole blood were 1nJecte§
into i;*day chick enbryqa ( random bfed). This
produced an increase in the mean embryo spleen
weight (MSW) which was dirqctly related to the
number of cells inoculatede Bdth typeé or'PBLs
4ave, a réaponae'nearly identical to one another

and they nre'reprosented in a single curvee. The

mlddleAgeg-ent of the curve ls linear (p(d.OOl),

i
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Iigure 16.

The llnltutlpn of GvH splenomegaly is directly
related to the éoncentrutlon of ;ntlaeru- in
which the PBLs are 1ncub§{od., The upper line
(b, A7xL7 =‘;0.779), tw; experiments th%&_vere
pooled together, eshows the docreﬁae in ;i;n
enh;yo“apleen weight (MSW) with an increase in°
the concentration of A7 in which L7 PBLs were
incubated, 'rh; lower line (b, A6xL6 = —0.700),
‘tQO ex;erlnents that were pooled together, shows
the decreqse in ngpn embpyo epieen welght with
an increage in the antiserum concentraglbn of A6
in vhich7L6>PBLs were 1ﬁcubat6d.. The vertical

bars indicate the standard errors for each meane.

The upper two points at the left margin (0%)

' represent the spleen weights of embryos- inoc-

B .
‘'ulated with L7 or L6 PBLs incubated with NS..

L‘, 7 ) .
The lower two points at. the lett'uargln (0%)

represent the apteen weights of unlﬁJQéted

embryoss The means and standard errors were

‘obtalned after transformation to loﬁ;o. The

middle portion of éach curve is linear (p(0.0Ql)

LN
and t?7(elope/teters to this region.
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'tgure 17.

The GvH reactivi?y of L6 PBLs after pretreatment

in yitro with A6 serum absorbed with 2x108 L6
.- ' : | ‘
PBLs/ml, ‘L6 RBCs/ml, L7 PB%s/mlg or L7 RBC/mi.

o - - e . o TR I . o e m e, W g o . Y en o - e
e Least group ULy represcendts the spleen welightw

¥

of uninjected outbred embryos. The upper solid
and deshed horizontal lLine represents the mean
responsetSE of L6 PBLs pretreated jpn vitro with

normal Serumes The solid sqguare indicates a

significant increase (p=0.05) in the MSV of

 those embryos that were inoculated with L6 PBLs

aefter pretreatment with the absorbed antiserum
compared with the MSV of thosgse chick embryos
inoculeted with L& PBLs incubated with antiserum

u

ebsorbed with L& BBCs. B
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figure 18.

/

The GVH reactivity of L7 PBLs after pretreatment
in yitro with A7 serum absorbed with 2x108 ﬂ7 |
PBLs/ml, L7 RBCs/mi. L6 PBLs/ml, or L6 RBCs/ml.
Theflast group (UL} rébreaenta the MNSW of

uninjected embryos. The upper solid and dashed

. horizontal line represents the mean response of

L7 PBLs pretreated jn Yitro with NS. The

-greater varlaflonwrepresented by the standard

errors in Figure 17 as compared to Figure 18

occurs when random bred embryos are used for

inoculation. The solid square 1nd1ca§é§$a
) * _ g
significant increase (p=0.05) in the MSW of

those embryos that were inoculated with L7 PBLs

€

pretreated with the absorbed antiserum compared
with the MSW of!fhose chick embryos inecculated

with L7 PBLs incubated with unabsorbed A7 serum.

J w
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Figures 19.

4

' C Ay
The graph on the left (Flgure 19a) represents

‘ the GVvH reactivity of L7 PBLs after ip wvitre

pretreatment with A7 serum absorbed with 2x108
L7 PBLs/ml, Th cel}a/nl. Bu cell/ml, or
RBCs/ml. The graph on the right (Flgure 19&)

represents the GvH resactivity of L7 PBLs after

in Yitro pretreatment with A7 serum absorbed

C »
with 4x108 L7 spleen (Spl), Th, Bu, or RBCs.

'The upper solid and dashed horizontal lines

L 4
©

reﬁreeenf‘the MSVfSB of embryos 1no¢ulatgd with
Lé PBLs prgtreatéd'in Yitro with norma},éerum..
The sétid qqu;re lndléatgé a slgnligcadtiln-

crease (p=0.05) in the MSW of those e;bryos; -

inoculated with L7 PBLs after pretreatment with

absorbed antieeépn compared with the MSW of.

.thoae eibryéé inoculated with L7 PBLs after

pretreatment with unabsorbed antiserume
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igure 20. The correlation between linltingland'nodllnltlng

Qvﬂ aplenomiﬁaly:o: L6, L7, and F1 PBLse after

Y

incubation with NS, A6, or A7 sera. The upper

line represents the prlnclpal axis of cor ola—
\
tion of the mean 103;0 mg embryo apleen welght
%

(ordlnate) evoked by PBLs trouted with non-\

\
leiflna antlserum (A6xL7 and A7xL6) with thq

mean logio mg‘embryo spleen weight evoked byf
‘ : . » ) |
PBLs treated with NS (abscissa). The lower line

represgents the princlpil axis of correlation of

thebmean logjg embryo apleen'velght (ordinate)

evoked by PBL8 treatad with limiting antisera
i ' : ’ . -
(A6xL6, A6xFl, A7xFl, A7xL7). The mean differ-—

3

' ence between theaeflin;q‘ia 0+476 which trans-
tormed tro-'loggo to the arlthnotlé,ameans that
theyllmited Gvn spleens are ‘one~third the slzo

" of the non—ll-ited'GvHvspLeens. The upper llne
is based on 17 means (Table Ix) and the toierA
line is pased on 17 means tor,L6.and L7 and "on 4
-euna_toi Fi!g; The -lbpés of these lines do
Abt‘dlttor aighiticantly from a.slope of 1.0

. None of the means tor the 11-1ted GvH reactions

v overlap vith those for the nonlimited GvH

&

:

'regctions at the same tl-e.

SR
w
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Lgure‘21. A frequency histogram illustrating the distribu-

A

)

/points sorting this F2 pépulation‘into three

tion of F2 chickens typed with A6 -and A7
antisxra; The F2 chlciens were cptggorlzed
using the differential limitation of GvH spleen

welght-(dltterence) represented on the apéclssa-

' The number of F2 chickens that fit into each 0.1

units of the difference is represented on the
ordinate. The obgerved mean for each class is

signified by the black arrows. The vertical

‘lines indidate the location of the division

lynﬁhocyte antlgen_types, ffoh'lett.to right
(L?—t&ﬁe. Fl-type, and‘fhe L6-type). The means
of the difference (differential limitation) ot
theuthrée_cins;éa dittergd‘signlflcantly'f}om

one another (Fzy9e = 317, p<0.001).

A
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Figure 22.

A probability graph of the distribution of F2,

(L6xL7 parents), progeny typed with A6 and A7

.seras. The differential limitation of the GvH

spleen weight (ordinate, difterence) for each 52
donor was plotted against th§ culmulative per-
cent distribution of these doéors (abscissa)
ranking the lowest Qalue'gk the difference as 1
and the highest. as 99. The graph is deslgned
iof exanlnatién of 99 points therefore, the
first 99vv§1ues.bt\the dxﬁterence from the 101
teéted progeny are;;gpreaented here. If the F2
pbpuléﬁion éonsisf’ot dnly one cinsé of 1n8iv1d~

uals the graph will show a straight line aé

indicated for the data by the dashed line. ' If

there are two classes the graph will shiow a

sigmoidal line, and 1f three, a douply inflected,

'lihe. The dnaph'ot the F2 progeny shows a

sigmoidal line. The mean difference for the F2

L7-typé.‘(putative Ly=4.2/Ly-4.2), thé Fl-type

{putative Ly-4¢1/Ly-442), and the L6—~type

(putative Ly—in/Ly;4;1)‘are sgovq by the arrows
a@d arrow tips to fh§ right 9? the kean. The
second slzn;idal line (above ;nd beloﬂ.théaeiot
the_FZ):represenf the'approxlmate distribution
for the p@rent;i L6 and £7 donors. The arrows
signitfy the 1ocatiqn of the mean differencé.tor'

these groupse
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lFlg\)l‘O 23.

Assay of NDV in the blood of parentul L6 and L7

ddhorsg lntected with HDV at hatchlng. Each

" &roup of chlckens were bled weekly and the blood

(1:4 dilution) wase inoculated into B2/p2 12-day
chick o-b}yos. " The mean number of MDV, CAN
1eslbns'per 0.1 of inoculated glood (absciassa)
vasvplottéd agalnat the‘age of thé &ondrs. The
solid squnre repreaents a gignificant ditterence

£

(p<0 01) betveen the nrmber of viral leslond

formed on the CAM by L6 and L7 MDV blood cells.

~—

a
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