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Blood Lymphocytes from Ankylosing
Spondylitis Patients Fail to Induce
Disease-Specific Cytotoxic T Lymphocytes
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Leo P. de Waal, Els Blokland, Jos Pool,

Sjef van der Linden, Betty J. Dekker-Saeys, Els Goulmy,
and Pavol Ivanyi

ABSTRACT The intriguing observation made by Geczy et al {1} showing the possibility of generating
specific ankylosing spondylisis—cytotoxic T lymphocytes by presenting HLA-B27 AS* cells as
antigen-specific stimulator cells prompred us (by using Geczy s approach) to identtfy cytoroxc 1
lymphocytes specific for this apparvent B27VAS" target structure Peripheral blood mononuclear
cells (PBMC) of 21 bealthy B27" indwiduals were stimulated 1n primary and in short-term
cultures with PBMC of an HLA identical sibling suffering from definite AS (n = 12) In
addition PBMC 1n vitro modified by Geczy bacterial products  from two bealthy B27* indrwid
uals were used to stimulate B27*AS  lymphocytes (etther autologous or from a healthy HLA
identical sibling) Effector cells raised 1n primary AS wversus AS™ and AS  wversus modified
B27  muxed lymphocyte culture combinations showed no proliferative nor cytotoxsc actrvsty at all
The scarcely observed cytotoxic reactivaty of restimulated mixed lymphocyte culture was not re
stracted to AS B277 cells These results demonstrate that PBMC from ankylosing spondylitss
patients farl to induce disease spectfic cytotoxsc T lymphocytes and suggest that an ankylosing
spondylitis—related modified B27 structure does not exist at least 1n the patent matersal tested

ABBREVIATIONS
AS ankylosing spondyhius MLC mixcd lymphocyte culture
CML cell mediated MLR mixed lymphocyte reaction
lymphocytotoxicity PBL peripheral blood
CTL cytotoxic T lvmphocyte lymphocytes
ID miting dilution PBMC peripheral blood
minor [{ munor histocompatibility mononuclear cells
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g INTRODUCTION

The assoctauon of HLA B27 with ankylosing spondylius (AS) sull 1s one of the
best examples of the assovaton between human leukocyte antugens (HLA) and
discase Either the B27 gene product wself or a discase suscepubility gene prod

» uct 1 tight linkage disequilibrrum wich B27 must account for the observed
association betwcen HLA and diseasc So far no evidence favoring one of the
latter possibihucs has been presented

It has been reported that anubacterial sera can distngush lymphocytes of
B27 AS paucnts from B27 healthy blood donors [2~51 These findings sug
gested an interaction of enteric orgaarsms (or their products) with B27 Indepen
dent laboratorics have never succeeded 1n reproducing these resules [6-81 al
though blind workshops confirmed that cells from AS paucnts could be
distinguished from control ¢clls with the Geezy sera {9-11]

The latter observation led to the hypothesis that there might cxist an alicn or
modificd structurc on AS B27 cells If so the quesuon could be rused whether
alfogencic T cells also recognize a B27 associated structure on lymphocytes of AS
parients This possibiiity was examined by Geezy et al {11 who reported the
rccognition of an AS associated structure by cytotoxic T lymphocytes (C1L) In
wo independent laboratories we performed simifar cxpeniments with an wdenu
cal genetic design In our hands no detcctable profifcrative or CTL responses
were mduced 10 mixed lymphocyte cultures (MLC ) of cclls from healthy indavid
uals sumulated with cedls from HLA 1denucal AS patients

MATFRIALS AND MLTHODS

Cells Peripheral blood lymphocytes (PBL) were 1solaeed from detibrinaced
bload of randomly sclected healthy B27 - blood donors of definite AS patients
(according to the New York criteria) and of healthy B27  siblings who were
HLA idenocal with the AS proband but did not have evidence of sactolutis
This radiologic sign can be considered as a condition sine qua non for the digg,no
s1s of AS The cclls were used fresh or were stored in hiquid nitrogen unnl use
Modtficd B27 AS  cclls were obtained by 1ncubating cclls with the culture
filtratc K43 (obtained from A T Geczy) according to the protocol described 1n
Matcrials and Mcthods by Geeezy cral {11 Controf colis were incubated with che
culturc hltrate 199

MIC The prolferative ac vity of cftector cells wis measured 0 MLC by neu
bating 5 X 10 responder ccdls with 5 X 1) arradsated stsmularor cclls in 200 ul
of culture medium 1n mucrouter plates After S days of iacubation H thymidine
was added and 24 hr larer the incorporation was measurced

CIL The gencraton of AS speate offector cells and the testng for speafic
cytotoxic activity  using the standard cell mediated lymphocytotoxiaty (CML)
assay have been carried out according to the protocol desenibed sn Materials and
Mcthods by Geeey ceal 1}

CI1! fimes Ina mitng dilutton (LD) culture system CTL lines were pencrated
Graded numbcers of responder PBL (10°~3 X 10%) were stimulated with 10°
wradiated PBL from an HLA identical AS affeceed sibling 10 200 g of culeure
mecdium contatning 1accrleukin 2 (IL 2) (40 units/m}) Aftcr 6 days of incubanion
two samples of 50 ul of the «d) culture of cach well were tested for speafic
cytotoxscity against sumulator and another AS B27  rarget cell in the CML
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assay The remamnmg cells in individual wells were resumulated wath 10° sumula
tor cells 1o 100 ! tresh medium  Another screemng for cyrotoxicty was per
formed at day 12 Thost ccdl cultures thac were found to be posiuve on both
target cclls were trnsterred ineo wells contaiung 1 mi of culture medium and
were restimulated wich 07 stimulacor cells at days 13 and 19 Atdays 15 22 and
24 1 ml of medium contaning 11 2 was added Cell cultures with abundant
prolifcration were dsvided The CTL lines were tested for AS specitic B27 assoc
ated cytotoxicty at day 25 againse the sumulitor cells and agunse cwo addinon
AS B27 and two AS B27 argee cclls at an cftector to arget rato of 10 1
(the number of tirger cells was 4 X 10%)

RFSUITS

The cytotoxic wnvities of ctcctor cells gencrated in 271 AS JAS HLA wentical
sibling responder/sumulator purs withim 10 familics ind inthree AS /AS HIA
class 1 idenucat (B27 subtype—matched) cass H-nonidenncal unrclated comby
natons (sce Tables ©and 23 were tested in the CML assay In onc HLA denacal
sibling parr (both healchy B27 individuals) cttector cclls were gencrated using
sumulitor «cils thit were modificd with wather a K or T99 (control) culturc
supernatint Furthcrmore cclls trom one randomly sclected healthy B27 blood
donor were samulated with wtologous cclls ather K3 or F99 modificd Cyeo
toxscity was mewured after 6 days ot culeuring as wll as after resumulauon ot
CTLon dy 14 of culture 15 described m Tables Tand 2

In combmitions of HEA idenncd siblings (AS  AS ) the MLC was always
tound to be nenitive (prolifcration was oaly tested m the combinanions from
Amsterdam) 1o nonc of the HLA wdentical AS /AS  sibling combinatons did
the CML 1ss1y show speabic lysis above that of the medium control of the
samulator or third party AS B?7 aarger eclls Cells from the same responders
stumulited agunst LA dass 1= and class l=mismuched ccdls showed good
prohterwon and dtccnvedy fysed (30-607 3'Cr redese) sumularos target cells
No speetdic lysis of AS  tuegee cells was found o che AS 7AS  combinatons of
HLA dass - adenocd unrchweed individuals ditfering 1o class |1 anngens al
though all had 1+ postuve MLC Morcover 10 none of the CTL raused against
stmul wtor cells modificd wich baceernal culture blerices was AS specihic cytotox
1ty detecred Reprosentiove resules of the experniments ase given in Ligure 1

Fcholt and Shaw 112} deseribed i 1D culeure system 1s 4 primary 1o viro
method to gonerite HLA resericted CTL spectfic tor munor histocompatbality
tmmor ) nnens boeween HLA denacd siblings The possil ity ot producing
AS speathic CTE msuch m D systemwas examine b Fromtour AS 7AS  wbling,
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TABLE 2 Cells used 1n Leiden for the induction of AS specific CTL

Responder cells Sumulator cells

Combinat ons (re) (sc) Target cells
Sthlngs
HLA class I— and class [} wdentcal B27 AS B27 AS Autologrus (1¢ 1o}
(v 6 (w0 Specific s ¢
Unrelated B27 AS (n ~ 1)
Unrehieed B27 AS (1 )
Sibling®
HI A class 1— and class 11 wdenncal B27 AS B27 AS Autologous 1e re)
1) K43 modificd Speafic s ¢ K43 modified
Speatfic s ¢ F99 modificd
Same r ¢ Samc s ¢ Unrclated B27 AS (»  1)
I)) modificd Uneclated B27 AS (n 2)
Unrel 11ed B27 AS Aurologous
tn = 1) (1e rc K43 Specthe s ¢ K43 mohfel
madific 1) Spectfic s ¢ 190 modificd
Unrlated B?7 AS (7 |
Smere Aurologous Unrclate 1 B27 AS 2 )
e re T

modific {}

All target cclls are uscd without iy mitogenic sumulation (¢ 6 days PBLident cal t the protowol use [ by
Geesy eod {111 as well as sumulwcd £ 0 72 hr w ch phyohemaggluantn

¢ The responder cedl popult yn was sumulate 1 with cedls from che TILA Uer tcal sibling doncr mo e d with
ather K i3 tmodifying, facton) or 19 (¢ ¢pative Oatrol supernacing both culture hlerices cune trem onc ol the
Cross redct ve organsms (sce Materiab and Mcchals Geeey et ab {1)

The resyoon er el populaton has buen mo | tic T with K44 as well 15 weh 199 an 1 uvsed as sumulat e/ tareee

cedls

pairs T ccll lines were generated and tested for AS speaic cytotoxiaty Some
CTL lincs were cytotoxic for sumulator target cefls some thurd party AS B27
as well as AS B27  targer cells Other T cell lines lysed some third party targee
cclls but were not reactive with the specific sumulator cedls None of the el hnes
were able to disunguish AS  from AS  turget cclls

DISCUSSION

Our experiments carried out in 1 similar way to those of Geczy etal {11 did nor
produce the same resules Duc o varanons between laboratories it s difficule to
ascertain whether the techniques employed were really wdenacal However we
are not awarc of tmportant technical differences that might account for the ob
scrved discrepancics On the other hand che paticae (and control) sele<ton could
play a rolc In the work of Geezy the positive results emerged from two HEA
wentical AS /AS  sibling purs we have cxamined 21 such combinations (scc
Cablcs | and 2) without finding ¢ single postave combnnanon Although chere
may be somc diffcrences in the paticats examined at 1s difncule to accept such a
critical degrec of discrepancy 1n the dinical diagnosis of the discase In face cthe
latter explanaton for discrepancy can be excluded due to the presence of the
serologrcally detectable Geesy factor on the cdls of Dutch AS paucnts in
previous blind workshops {10 11} Morcover 1n our cxperiments no CTL activ
ity was measured n the cultures with K43 modified  samulator cells
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FIGURL | Hustrinve oximples of absence of AS speailic avrotoxiaty b tfeceor cells
ware generee ban (1 HEA rlenacd AS JAS  sibling purs (2) unrchired HE A chiss 1-
wdenncl AS JAS purs ol (0 AS B27 bl Joners samulie 1 with wrologous
Gueay factor K1 —modific T cddls AN speaific gytotoxie wtsany woas teste bon the re
spective AS  stumubitor coset cldls (HA 2A 3A) Alfospeaic ¢y oone wavies of cHiee
wr cells from the sime responders sumulied with dlowencie ells wis teste | on rhe
respeetive sumultor tireet eddis (18 2B 3By

The frumenork of the expernments has been exeende § by cffores to produce
wre AS CTI Linesan shorr torm < cuuures However no AS speadic CTT lines
coutd be detccted the ¢ytotoxaty bomween HEA sdanucal sibling purs observed
11 50me C1ves ws not restiicied 1o B27 AS tarpeteedls nd maght be due o the
rccogninon of minor H oantgens From the results of cuar conerol cxperiments
we ¢an conddude thue il cddls were 10 good condion Fffeeave CTL could be
generated 1f napproprsae dlonugen was presented for samulation All sum
wlator culls used were thle o imduce prolifcranon and could be recognized
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by specifically raised cffector cells in HLA class I- and class 1I—mismatched
combinations However n our expcrimental assay the disease and/or B27
associatcd structure apparently 1s not anugenic cnough for AS speafic CTL
wmduction

In conclusion for reasons which are not clear to us we have not becn able to
induce AS specific CTL by MLC of B27 AS and B277AS* cells or by B27 AS
cells modified with K43 supernatant culturc filtrace The possiblc modificatton
of MHC antigens on cells with the DR2/DQ1 haplotype of patients with narco
Icpsy has becn studicd 1n a simidar gencucal sct up by Strohmaser ct al {131
Narcolepsy is the diseasc with the strongest HLA association nearly 1009 of the
patients are DR2/DQ1* It was rcported that no disease related altcration of
DR2 and DQ1 molccules on cells of narcolepsy patients coudd be detected by
normal T lymphocytcs

Further ¢xperiments may clucidate whether discasce spectfic seeuctures do exist
on lymphocytes of paticnts with HLA associated discases and if so which of
the variablcs are umquely critical for the activation of discase spectfic T lympho
Cytes

ACKNOWI I DGMENT
We thank all patients and thar family members who volunteered to partcipate in this
study Profcssor Dr € P Togclfrict 15 wcknowledged for s entical reading, of the
munuscripe and Protessor Dr J ] van Rood for hedpful hiscussion We thnk Mrs ]
Gerritsen for sceretirndl assistance

This study was hnanaally supported by the Dutch Kidney Toundanion (prant 0o
CB7 693) by the Swiss Nauonal Research fund (grint no 3912 0 83) nd in part by
grants from the Dutch Youndaton for Medical and Health Rescarch (MEDIGON) ind the
J A Cohen Insutute for Rudiop athology ind Radnwon Protection (IRS)

REFERENCES

1 Geezy AT McGuigan LT Sutlivin JS Fdmonds JP Cytotoxie T lymphocytes aganst
discase wssocteed  fctermumnes) o nkylosing sponylies | Exp Mol 161937
186

2 Seager K Bashur HV Geary AF Tdmonds ] Do Vere Tyndall A Tvidence for 1
specific B27 assocuaccd <o surtace marker on lymphocytes of patsents with ankylos
ing, spondylhins Nouure 277 (8 1979

3 Geezy AP Akexander K Bashie HV Tdmonds | A factor in Kicbacdln uleure
filtrates specsfically modifics in HI A B27-assocated cell surface component Nature
283 782 1980

Orban P Sullivan JS Geery AL Coulies N Bashir HIV A fictor she o by lymphoblas
tord el hines of HLA B27-posinve patients with ankylosmg, ssondyhitts specific ity
modifies the cclls of HLA B27-positive normal individuats Chin Fxp lmmunol
53 10 1983

Sullivan JS Geezy Al Lhe modificiewon of FILA B27-posinve lymphocytes by the

culture filtrates of Kichsicliy K43 BTS 11y « merabolicdly acuve process Clin [xp
Immunol 62 672 1985

4

“

Struthers GR Cross rewctvity of ot Kleoacdhy Kid nascrum and lymphocyics
from HI A B27—positive patients with ankylosing, spondylins Lancet s 761 1985

7 Georgopoulos K Carson DW Goodacre JA Pain RH A rainvestigation of the cross
rcactuvity beeween Kiebsiella and HILA B2/ i the actiology of ankylosing spondy
hiuis Chin Exp Immunol 62 662 1985

g



Anksylosmy, Spondyhus wd T Cells 155

8 Singh B Milton JID Woodrow JC Ankylosing spondylitss HLA B27 and Klebsiella
A study of lymphocyte raactvaty of ino Kicbsiclln sery Ann Rheum Dis 5 190
1986

9 McGugn I Guery AL Prondergast JK Fdmonds JP Hart HH Bashir HV HLA

B27—assocued cross rcactive marker on the oclls of New Zealand pauents wich

ankylosing spondyhius Ano Rheum Dis 45 114 186

Rood J} vin van Lecuwen A dsanyi P Cas A Breur Visendorp BS Dekber Saeys

AJ Kylstra A van Kropweo I Blind conhumion of Goey taceor manhylosto,

spondylitss Lancet 1915 1986

1

It Geezy A vinfecowen A vin Rood )] Iviny P Breur BS Cus A Blind confitma
ton i Laden of Geesy fictor on the wlls of Dutch prients with ankylosing, spon iy
hess Hum Immanol 17 239 186

12 Teholt WA Shw S Primary i vtro pencrition of oyotone cells speaitic tor human
minor histocompaababity nagens beeween HLA wdenucal siblings ] Immunol
1321756 1981

1> Steohmucr P Mullor Pehbarde G Macr Bwere o Maller Folharde C Tnvestigations

on the cldlubr derecnon of 1 posaible  deered sclt on nucolepsy asssented DR2/
DI haplotypes immunobiology 175 261 1967



