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Abstract. Donor-recipient incompatibility (D + R -) for
HLA-DQ,, but not for-DQ; or -DQ;, is associated with an
adverse effect on cadaver kidney graft survival. Until now,
however, DQ, recipients of DQ,-negative kidneys (I? -
R+) have not been differentiated from DQ,-identical
donor-recipient pairs (D + R +) and splits of DQ,, DQs
and DQ, have not been studied in that respect. From our
data (480 transplantations performed from January 1980
to December 1990), three donor-recipient DQ combina-
tions (D+R +,D-R+,D +R -) were formed for each
of four DQ specificities (DQ:, DQs, DQs, DQs). As DR~
DQ linkage disequilibrium is well conserved in caucasoid
individuals, DQ specificities were inferred from the asso-
ciated DR specificities. Graft survival rate (%) was sig-
nificantly lower for the DQs D+ R - and the DQs D -
R+ combinations when compared with the other
corresponding DQ combinations, whereas no significant
difference was observed between the DQ, and DQ;
combinations. In conclusion, if DQ, plays a prominent
role in kidney graft survival, the effects of its splits appear
dissociated: DQjs could be a marker of high antigenicity
and DQg a marker of high responsiveness.
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In previous retrospective [11] and prospective [12] studies
from our centre, donor-recipient HLA-DR disparities
characterized by the presence of the antigen in the donor
butnot in the recipient, or vice-versa, were shown to affect
cadaver kidney graft survival differentially. Some of those
disparities were beneficial (DR4, DR5 and DR7 in the
donor; DRS in the recipient) whereas others were det-
rimental (DR1 and DR?2 in the donor; DR2, DRW6 and
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DR7 in the recipient) for graft survival when compared
with the other HLA-DR disparities.

More recently, donor-recipient HLA-DQ,-incom-
patible grafts have been shown to have a poorer 1-year
survival (65%) than DQ;-compatible grafts (89%),
whereas DQ; and DQ; did not influence graft prognosis
[7]. In this study, however, DQ, compatibility involved
both identity (D + R + ) and DQ, recipients of DQ-nega-
tive kidneys (D - R + ); splits of DQ;, DQs and DQg were
not studied.

The present study was undertaken to investigate the ef-
fects of donor-recipient DQ combinations on graft survi-
val, differentiating the D ~ R + from the D + R + combi-
nations when compared with the incompatible (D+R-)
combination, for each of four DQ specificities (DQ,, DQ;,
DQs and DQg).

Materials and methods

Patients

From the data collected on 480 cadaver kidney transplantations per-
formed at our centre between January 1980 and December 1990,
three groups of donor-recipient DQ combinations (D+R+,D-
R +,D +R -) were formed for cach of four DQ specificities (DQ,,
DQ;,DQsand DQg). AsDR-DQ linkage disequilibrium is very well
conserved in caucasoid individuals [6], DQ specificities were in-
ferred from their associated DR specificities: DQ, with DR3 and
DR7, DQ; with DR4 and DRS, DQs with DR1 and DRW10, and
DQg with DR2and DRW6. This DR-DQ linkage was checkedin114
blood specimens from organ donors in which DR and DQ speci-
ficities were simultaneously determined.

Immunosuppressive therapy consisted of cyclosporin, azathio-
prine and prednisolone as previously described [11]. Prophylactic
OKT3 was administered to 193 recipients during the first 2 weeks
after transplantation, while the other patients received the triple
therapy from the first postoperative day onwards. Rejection epi-
sodes were treated with pulses of methylprednisolone in most cir-
cumstances and the few corticoresistant episodes with either anti-
lymphocyte globulin or OKT3. All but four recipients had received
at least one pretransplant blood transfusion.
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Fig.1. Donor (D)/recipient (R) HLA-DQ, combinations and kid-
ney graft survival. D + R +, D positive/R positive; D - R +, D nega-
tive/R positive; D + R —: D positive/R negative; NS, not significant;
N, numbers of grafts
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Fig.2. Donor (D)/recipient (R) HLA-DQjs combinations and kid-
ney graft survival
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Fig.3. Donor (D)/recipient (R) HLA-DQ, combinations and kid-
ney graft survival
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Fig.4. Donor (D)/recipient (R) HLA-DQ, combinations and kid-
ney graft survival
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Fig.5. Donor (D)/recipient (R) HLA-DQ; combinations and kid-
ney graft survival

HLA typing

HLA-DR and -DQ typing was performed according to the standard
NIH microcytotoxicity method [8], using sera obtained in our labo-
ratory and those provided by Eurotransplant.

Statistical analysis

Graft survival was studied according to the actuarial life-table
method [5], and differences between survival curves were assessed
using the Lee-Desu statistic [4].

Results

The DR-DQ linkage disequilibrium was perfectly con-
served between DQ;s and DR1-DRW10and between DQ;
and DR4-DRS, but somewhat less well between DQg and
DR2-DRW6 and between DQ, and DR3-DR7 (Table 1).
The overall concordance between the associated DR and
DQ specificities was 89% (Table 2), validating the in-



Table 1. Linkage disequilibrium between HLA-DR and -DQ speci-
ficities

HLA-DR No. of HLA-DQ specificities associated

Speci- withHLA-DR

ficities HLA-DQ, HLA-DQ; HLA-DQ; HLA-DQ, Total
1 10 10

> 5 25 30

3 24 1 25

4 23 23

5 43 43
w6 3 6 17 26

7 29 8 37
W10 6 6

Table 2. Concordance of associated HLA-DR and -DQ specificities

DQ, with DR3 and DR7 53/62 85 ZA)
DQ, with DR4 and DRS 66/66 100 0/
DQ;with DR1 and DRW10 16/16 100 o/o
DQ, with DR2 and DRW6 42/56 75%
Overall DQ-DR 177/200 89%

ference of DQ from DR specificities for the total set of our
data.

Graft survival was similar for HLA-DQ; in the D -
R+ andin the D + R — combinations; it was significantly
lower than that observed in the D+ R+ combination
(Fig.1). When the splits of DQ, were separately con-
sidered, two donor-recipient combinations appeared sig-
nificantly detrimental for the graft: DQsD+R - (Flg..2)
and DQ¢ D - R + (Fig.3). The graft outcome was not sig-
nificantly different between the DQ; (Fig.4) and DQ;
(Fig.5) donor-recipient combinations.

Discussion

Our results fully confirm the predominant role of DQ: in
cadaver kidney graft survival, but the effects of its splits
are dissociated. Whereas DQs D + R — grafts behave
poorly when compared with either the D—R+ or the
D + R+ combination, survival for the DQs D — R + com-
bination is lower than that observed for eitherthe D + R —
orthe D + R + combination.

The mechanisms underlying these results are still poor-
ly understood as are those involved in alloreactivity. The
demonstration of an influence of DQ molecules on k.idney
graft survival is surprising for, in vitro, the proliferative re-
sponse observed in mixed lymphocyte reaction depends
on DR and DP, but not on DQ molecules [9]. However, the
recent demonstration of the prominent role of DQ as im-
mune response molecules in diseases such as typel
diabetes mellitus [10] opens the debate for a role of those
antigens in transplantation, a hypothesis already put for-
ward by Duquesnoy et al. [3] and more recently by Sengar
et al. [7]. Assuming that the model proposed for class II
molecules and applied for antigen presentation [2] s valid
for alloreactivity, we are currently studying amino acid ho-
mologies on the top of the groove formed by the o; and B
chains of DQ molecules. Interestingly, only one amino
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acid of exon 2 of the DQ B, chain perfectly discriminates
DQs and DQg from the other DQ alleles: glutamine char-
acterizes DQs and DQs and leucine the other DQ alleles
[6]. Whether this difference affects allodeterminant ex-
pression remains to be elucidated on a prospective basis.
Alternatively, HLA-DQ molecules produced by im-
mune suppression (IS) genes could be involved in active
suppression with respect to a specific antigen, as recently
suggested by Altmann et al. [1]. Thus, according to the
properties of their DQ molecules, recipients would be re-
sponders or nonresponders; DQs-positive recipients of
DQg-negative kidneys would belong to the first category
andrecipientsbearing otherDQmoleculesthan DQgtothe
secondone.Hereagain,furtherstudiesare neededtoestab-
lish a relationship between the presence of particular DQ
molecules and the emergence of suppression mechanisms.

Acknowledgements. This work was supported by the Fonds de l1a Re-
cherche Scientifique Médicale (grant 1.5.234.87 F) and by the Fon-
dation Universitaire David et Alice van Buuren, Brussels.

References

1. Altmann DM, Sansom D, Marsh SGE (1991) What is the basis
for HLA-DQ associations with autoimmune disease? Immuno-
logy Today 8: 267-270

2. Brown JH, Jardetsky MA, Saper B, Samraoui P, Bjorkman PJ,
Wiley DC (1988) A hypothetical model of the foreign antigen
binding site of class II histocompatibility molecules. Nature 332:
845-850

3. Duquesnoy RJ, Annen KB, Marrari MM, Kauffman HM Jr
(1980) Association of MB compatibility with successful intra-
familial kidney transplantation. N EnglJ Med 302: 821-825

4.Lee E, Desu M (1972) A computer program for comparing K
samples with right-censored data. Comput Programs Biomed 2:
315-321

5. Mantel N (1966) Evaluation of survival data and two rank order
statistics arising in its considerations. Cancer Chemother Rep 50:
163-170

6. Morel C,Zwahlen F, Jeannet M, Mach B, Tiercy JM (1990) Com-
plete analysis of HLA-DQB1 polymorphism and DR-DQ link-
age disequilibrium by oligonucleotide typing. Hum Immunol 29:
64-77

7.Sengar DP, Couture RA, Raman S, Inidal SL (1990) HLA-
DQWI1 compatibility and cadaveric renal allograft survival.
Transplantation 50: 156-158

8. Terasaki PI, Bernoco D, Park MS, Ozturk G, Iwaki Y (1978)
Microdroplet testing for HLA-A, -B, -C and -D antigens. Am J
Clin Pathol 69: 103-120

9. Termijtelen AM, Erlich HA, Braun LA, Verduyn W, Drabbels
JIM, Schroeiers WEM, van Rood JJ, de Koster KS, Giphart MG
(1991) Oligonucleotide typing is a perfect tool to identify anti-
gens stimulatory in the mixed lymphocyte culture. Hum Immu-
nol 31:241-245

10. Todd JA, Bell JI, McDevitt HO (1987) HLA-DQp gene con-
tributes to susceptibility and resistance to insulin-dependent
diabetes mellitus. Nature 329: 599-604

11. Vereerstracten P, Andrien M, Dupont E, Kinnaert P, Toussaint C
(1989) Influence of donor-recipient HLA-DR antigen dis-
parities on cadaver kidney graft survival: an alternative for reci-
pient selection. Transplant Proc 21: 679-681

12. Vereerstraeten P, Andrien M, De Pauw L, Dupont E, Goldman
M, Abramowicz D, Kinnaert P (1991) Beneficial effects of some
donor-recipient HLA-DR mismatches on cadaveric graft survi-
val: proposal for a new selection policy of recipients. Transplant
Proc23: 385-386



