From www.bloodjournal.org at D TOKAI U MED LIB on January 20, 2009. For personal use only.

In conclusion, we identified four HLA-C and six HLA-DPB1 mismatch
combinations which decrease the risk of relapse in patients following HSCT. Eight of
10 GVL combinations were different from those responsible for severe acute GVHD. In
particular, all six GVL combinations in HLA-DPB1 were different. Further, pairs with
these GVL combinations of HLA-DPB1 had significantly better OS compared to
completely matched pairs. These findings suggest that donor selection according to
these results could separate the occurrence of GVL from acute GVHD, especially in
HLA-DPBI. Further, amino acid substitutions on specific positions responsible for this
decreased risk of relapse were also elucidated in HLA-C, but not in HLA-DPB1. Our
finding that specific amino acid substitutions decrease the risk of relapse might be key
to elucidating the mechanism of the decrease risk of relapse due to GVL on the basis of

the HLA molecule.
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Table 1. Patient Characteristics.
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Table 2. Impact of HLA Mismatches in Allele Level on Relapse

Table 2. Impact of HLA Mismatches in Allele Level on Relapse

All diseases
N HR (95% CI) P
HLA-A matched 4018 1.00 (Ref.)
HLA-A | allele mismatched 597 1.00 (0.82-1.22) 0.99
HLA-A 2 alleles mismatched 28 0.79 (0.28-2.28) 0.67
HLA-B matched 4351 1.00 (Ref.)
HLA-B 1 allele mismatched 288 1.06 (0.79-1.41) 07
HLA-B 2 alleles mismatched® 4 - -
HLA-C matched 3308 1.00 (Ref.)
HLA-C 1 allele mismatched 1212 0.68 (0.58-0.80) <0.001
HLA-C 2 alleles mismatched 123 0.43 (0.24-0.75) 0.003
HLA-DRB! matched 3718 1.00 (Ref.)
HLA-DRBI 1 allele mismatched 866 0.93 (0.74-1.18) 0.56
HLA-DRB1 2 alleles mismatched 59 1.18 (0.53-2.63) 0.68
HLA-DQB1 matched 3597 1.00 (Ref.)
HLA-DQBI1 1 allele mismatched 958 1.12 (0.90-1 40) 0.30
HLA-DQBI 2 alleles mismatched 88 0.73 (0.35-1.52) 0.40
HLA-DPB1 matched 1584 1.00 (Ref.)
HLA-DPBI1 | allele mismatched 2190 0.80 (0.70-0.92) 0.002
HLA-DPB1 2 alleles mismatched 869 0.62 (0510.75) <0.001

Each group was compared with the matched group in each locus after adjusting for other matching

status of HLA, sex (donor-fecipicnt pairs), patient age (linear), donor age (linear), type of disease, risk of
leukemia relapse (standard, high and diseases other than leukemia), GVHD prophylaxis, (CSP vs. FK),
ATG (ATG vs. o ATG) and preconditioning (TBI vs. non-TBI).

*Comprehensive analysis could not be performed due to the small number of cases.
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Table 3. GVL Mismatch Combinations.

Table 3. GVL Mismatch Combinations.

mgﬂ:‘ﬁﬁﬁm N HR (95% CI) P
Cw*0102-Cw*1402* 13 - -
Cw*0801-Cw*0102* 10 . .
Cw*1402-Cw*0304 20 - g
Cw*1502-Cw*1402 43 0.28 (0.09-0.88) 0.030
DPB140402-DPB1#0201* 54 032 (0.12-0.87) 0026
DPB1+0501-DPB140201* 301 0.67 (0.50-0.91) 0.009
DPB1#0501-DPB1+0401* 48 0.36 (0.13-0.98) 0.046
DPB1%0501-DPB1*0402* 1 0.5 (0.33-0.93) 0026
DPB1%0901-DPB1%0201* 4 0.37 (0.14-0.96) 0.042
DPB1*1301-DPB1*0201* 20 ks -

HR indicates hazard ratio and CI, confidence interval.

For example, Cw*0102-Cw*0303 mismatch combination meant that the donor has HLA-Cw*0102,
recipient has HLA-Cw*0303 and another HLA-Cw allele of each donor and recipient was identical.
Each mismatch pair in HLA-Cw was compared with the HLA-Cw allele match, and cach mismatch
pair in HLA-DP was compared with the HLA-DP allele match. All indicated results were concurrently
significant in both base analysis and validaton analysis using bootstrap resampling.

*mismatch combinations which were not significantly associated with a higher occurrence of severe
aGVHD in our previous study (Reference No. 8). However, the Cw*0102-Cw*1402 mismatch
combination has a marginal effect on the occurrence of severe aGVHD, that is, Cw*0102-Cw* 1402 was
significantly associated with a higher occurrence of severe aGVHD in base analysis, but not in validation
analysis.

HR was not estimated due to the lack of an event in this group.
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Table 4. Clinical Importance of GVL Mismatch Combinations in HLA-DPB1

Mismatch.
Table 4. Clinical Imp of GVL Mismatch Combinations in HLA-DPB1 Mismatch.
aGVHD Relapse os
All diseases N HR (95% CD P HR (95% CI) P HR (95% CT) P

HLA-DPB! matched 864 1.00 (Ref.) 1.00 (Ref) 1.00 (Ref)
HLA-DPBI | allele mismaiched 808 134 (1.03-174)  0.028 0.83 (0.68-1.01) 0.068 096 (083-112) 062
GVL mismatch combination 248 LIE(081-1.73) 0375 047 (0.33-0.67) <D.001 0.75 (0.55-0.94) 0.012

ALL N HR (95% C1) P HR (95% CD P HR (95% CD P
HLA-DPBI matched 250 1.00 (Ref) 1,00 (Ref) 1.00 (Ref.)
HLA-DPB1 1 allele mismatched 263 156 (0.96-254) 0067 085(06-1.19) 033 LI0(0.85-143) 048
GVL mismatch comhination 80 1.27(0.63257) 05 0.75 (045-126) 028 095 (065-139) 08

AML N HR (95% CD) » HR (95% CD P HR (95% CI) P
HLA-DPBI matched 308 1.00 (Ref) 1.00 (Ref) 1.00 (Ref)
HLA-DPBI 1 alicle mismatched 264 147(@09239) 013 0.83 (0.61-1.14) 026 095(0.74-1.23) 072
GVL mismatch combination 89 1.25(0.622%) 054 0.44 (0.24-0.78)  0.006 0.71 (0.48-1.06) 01

oML N HR(@S%CH P HR(OS%CD P HR@SEC) P
HLA-DPBI matched 176 1.00 (Ref) 1.00 (Ref) 1.00 (Ref)
HLA-DPBI | allele mismatched 162 125(0.74-214) 041 0.69 (D.40-120) 019 093(0.65-1.33) 049
GVL mismatch combination 54 L13(051247) 066 0.14 (0.03-0.55) 0,005 0.50 (0.250.98) 0.041

08 indicates overall survival, HR, bazard ratio, Cl, confidence interval; ALL, scute lymphoblastic leukemia; AML, scute myeloid
Jeukemia and CML, chronic mycioid |cakemia
Esch group was compared with the HLA-DPB1 hed group. Conft jdered were sex (donor-recipient pairs), patient

age (lincar), donor age (linear), type of disease, risk of leukemin relapse (standard, high and discases other than leukemia), GVHD

prophylaxis, (CSP vs. FK), ATG (ATG vi. no ATG) and preconditioning (TBI vs. non-TBI).
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Table 5. Impact of Position and Type of Amino Acid Substitution of HLA
Molecules on Relapse.

Table 5. Impact of Position and Type of Amino Acid Substitution of HLA Molecules on Relapse.

Posisiton and kind of amino acid substitution

(Donor-Recipient) N HR (95% CD) B
HLA-C locus

Ser9C-Tyr9C 152 0.53 (0.30-0.92) 0.024
Phe39C-Tyr99C 153 0.52 (0.30-091) 0.022
Argl156CLenl56C* 225 0.59 (0.37-092) 0.020
HLA -DPBI1 locus

No significant substitutions

HR indicates | i ratio; CI, confidence interval; Tyr, tyrosine; Phe, phenylalanine; Ser, serine; Leu,
leucine and Arg, arginine.

The impact of position and type of amino acid substitution in HLA molecules was evaluated in pairs
with HLA one-locus mismatch in HLA-C and -DPB1 separately. For example, Tyr9C-Ser9C
indicated amino acid substitutions of position 9 in the HLA-C molecule in which the donor had tyrosine
and the patient serine. The impact of position and kind of amino acid substitution in each HLA
molecule was evaluated in pairs with HLA one locus mismatch in each HLA locus separately. Pairs
which substituted a specific amino acid at each position were compared with amino acid matched
pairs at that position.
All indicated results were concurrently significant in both base analysis and validation analysis
using bootstrap resampling.
*Specific amino acid substitutions which were significantly associated with a higher occurrence of
severe aGVHD in our previous study (Reference No. 8).

These 2 specific amino acid substitutions, Tyr9C-8er9C and Tyr99C-Phe99C, were strongly

linked in our sample.
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Figure legends
Figure 1. Impact of individual HLA locus mismatches on relapse

Cumulative incidence of relapse rate for each HLA locus. Solid line: matched pairs in
each locus; Short broken line: 1 allele mismatched pairs in each locus; dotted line: 2

alleles mismatched pairs in each locus.

Figure 2. Clinical importance of GVL mismatch combinations in HLA-DP
mismatch.

Kaplan-Meier estimates of survival according to HLA-DPB1 mismatch status. Solid
line: HLA-DPB1 matched pairs; Short broken line: HLA-DPB1 1 allele mismatched but
not GVL mismatch combinations; dotted line: HLA-DPBI1 1 allele mismatched (GVL
mismatch combinations). All groups are HLA-A, -B, -C, -DRB1 and -DQB1 matched

pairs.
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Figure 2.

08 for GVL mismatch combmation in HLA-DPEN
HLA-DP maich ——
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