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The use of the Linear Clustering Analysis Program
(LCA) for quantitation of MLC responses allowed us to
obtain estimates of the correlation between different HTCs
in their capacity to stimulate the panel (1-3). Objective
statistical criteria were thus utilized for grouping the panel
responses to HTCs in: negative (cluster 0), intermediate
(cluster 1), and positive (clusters 2+3), after having standar-
dized (by a triple normalization program) the performance
in unidirectional MLC of all stimulators and responders
used in one experiment,

All 115 8W HTCs, plus an additional eight local HTCs,
were used as stimulators in a single experiment for typing
54 unrelated responders. After exclusion of outliers, a 117
x 117 HTC correlation matrix was generated by iterative X?
analysis of all HTCs with respect to cluster 0, 1, and 2+3
stimulation (3 x 3 comparison) induced in the panel. HTCs
with significant correlation (X?> 13) were then clustered in
the same group. The repeat experiment was performed
under identical conditions and the results analyzed inde-
pendently. The two experiments showed good agreement,
leading to the following conclusions.

Of 115 8W HTCs, 86 belong to one of the ‘classical’
clusters. Two other cells (BW309 and 8W322) defined a
new cluster which we call LD12. Two cells, 8W116 and
8W304, appear to be heterozygous, DW2,6 and DW4,5
respectively, since they only typed the corresponding
heterozygotes. Six cells (8W147, 8W150, 8W212, 8W308,

8W313, and 8W402) were technically unusable while the
remaining 18 cells had no specific pattern, largely due to
their performance as stimulators.

The HLA-D assignment of 8W HTCs is given in Table 1.

Twenty-eight HTCs (indicated by an asterisk in the
Table) were also tested in family studies. The consistent
segregation of typing responses (cluster 0 by LCA) to
specific groups of HTCs, with the expected haplotype,
confirmed the cluster assignment derived from cross-
reference typing of unrelated panel members. Typing
responses to DW7 and DW11 HTCs segregated in cis in
DW11-positive individuals. Less than 10% typing responses
shifted from cluster O to cluster 1, in repeat family typings,
confirming the validity of the LCA program for quantita-
tion of MLC responses.

Associations of HLA-D with HLA-B and DR antigens

For assignment of HLA-D antigens the requirement was
made that the responder should type with the majority of
HTCs defining any given HLA-D cluster. No individual
typing for more than two HLA-D clusters was found
(except for DW11 heterozygotes, who typed with both
DW7 and DW11 HTCs, in addition to their other antigen).
All members of the HLA-D panel were tested on the
complete genetic set of sera. The groups of DRW sera used
for the definition of DRW1-5, 7, and 8 were previously
described (4), while patterns for DRW6 assignments are

Table 1.
DW1  : 101%, 102%, 103, 104*, 105, 106, 107, 108, LO3.
DNZ2 & 109%, 1L10%, 111%, 115, 1¥3; 11k, 1i5; 99T,

DWw3  : 118%, 119, 120, 121%, 122, 123%, 124, 125, 302, 307.
DWh  : 126, 127*, 128%, 129%, 130, 131, 132, 133, 134, 135.
DW5  : 136%, 137*, 138%, 139, 140, 1b1, 1k2, 143, 311, 329, 310, 321.

DW6  : 1hL*, 1Ls*  1kL6, 148, 1k9, 151, 152, 317, 326, LoS.

DWT** : 153%, 156%, 157, 158, 159, 160.

DW8  : 201%, 202%, 203, 20L*,

DW9 : 205, 206, 207, 208, 209, 306.

DW10 : 210%, 211%, 213%, 316.

DW11*#*: 15L, 161%, 6 162%, 163%, 164, 166, 303.

D12 : 309, 322.

* HTCs also used in family segregation studies.

*¥DW11l positive responders type with both DWT and DW11l HTCs, DW7 positive
individuals type with DWT but not with DW1l HICs.
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given in the accompanying paper. ORW assignment was
based on reactivity with most (80%) or all sera in the major
groups.

Since the population tested is not random, the gene
frequencies, haplotype frequencies, and delta values refer
only to this relatively small sample, All significant associa-
tions are listed in Table 2.

Confirming our previous datz, we found [inkage
disequilibrium between DRW4 and DW4, DWI10 and
LD12 (our previous SFN1) and between DRW2 and both
DW2 and OWS (5,6). DWS also shows significant delta
values with B18 and BW39, while LD12 is associated with
B40,
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Table 2. Significant Linkage Disequilibria in the HLA-D panel of responcers.

e r A h.t.
DW1l =DRWL  ho.5%#* 0,30 0.045 0.CL8
DW2 ~DRW2  39.5%%* 0.79 0,130 0.171
DW3 =DRW3  56.5%* 0. 9L 0.067 0.073
DWs -DRwW4  25.Le#* . 63 (. 08% ©.107
DWS ~DRWS  52.1%%* 0,30 0.0%0 C.090
DWE -DRWE  33.6¥** 05,75  0.0358 0.08%
DWT -DEWT  37.5%%* 5,77 0.051 0.0%6
DW8 -DEWS  Sh.o®** 1,00 0.080 0.065
DW§ ~DRW2 T L 9.3%  0.030  0.0k0
DW10-EZRWL 6.6% 0.32 0.025 0.032
DW1l-DRW” 2C.6%** 0.s7 0.020 0.032
LDA2-DRWL £.6% 9.32  0.025 6.032

Significance levels of ¥° are:

i r 4 h.f.

DW2 =BT 20.3%9% 0.8 0,003 :.0.112
Dw3 -B& SE.5HEE 0 0} 0.C6T 0.073
DWYL =~BWhk Q.0 0.38 0.oLk 0,060
IWT =313 10.0* 0.0 0.01k  0.015
DWE -BW3S 5.2% 0.2% 0.026 05.036
DW9 -B18 LT 0.27 Q.012 0.015
DW9 =BW3I9 2k, 4¥s 0.62 C.0.5 0.016
DWL0-BW38  kT.2e%= 0,86 0,023 Q.02
DW11-BW50  19.0%e 0.5% 0.015 ¢.016
12-BWhQ 26.1%#% .84 0,029 0.032

$0<0.05; M*p<0.01; ***p<n, 001
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