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Cancer immunotherapy resistance focusing on tryptophan metabolism

Ninomiya, Soranobu
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Blinatumomab, a bispecific antibody that targets both CD19, a surface
antigen of B-cell tumors, and CD3, a surface antigen of T cells, has recently attracted attention as
a novel cancer immunotherapy. In this study, (1) Analysis of the effects of tryptophan deficiency
and kynurenine excess on Blinatumomab-bound T cells, (2) Examination of the antitumor effect of

Blinatumomab on IDO-positive tumors, and (3) Elucidation of the effectiveness of Blinatumomab
therapy combined with IDO inhibitors.
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Table 1. Concentrations of tryptophan metabolites and relative ratios of the metabolites in 157 patients with hematological malignancies.

Total n =157

Age 67 (15-93)
males 94 (60%)
Tryptophan (uM) 45.84 (8.94 3-91.06)
Kynurenine (uM) 2.00 (0.44-23.57)
Kynurenic acid (nM) 32.98 (3.65-1498.91)
Anthranilic acid (nM) 74.89 (0.37-943.19)
3-Hydroxyanthranilic acid (nM) 3.19 (0.33-50.48)
Kynurenine/Tryptophan ratio 0.047 (0.017-0.473)
Kynurenic acid/Kynurenine ratio 16.34 (1.59-374.52)
3-Hydroxyanthranilic acid/Kynurenine ratio 1.64 (0.10-14.45)
Anthranilic acid/Kynurenine ratio 35.2 (0.19-687.05)

3-Hydroxyanthranilic acid/Anthranilic acid ratio 0.041 (0.001-2.277)

Table 2. Comparison of tryptophan metabolites by gender and age.

Gender Age P
males (n = 94) females (n = 63) P <60 (n = 42) >60 (n = 115)
TRP (uM) 47.46 (15.63-88.62) 41.43 (8.94-91.06) <0.001 47.49 (20.61-91.06) 45.83 (8.94-88.62) 0.679
KYN (uM) 2.10 (0.71-23.57) 1.82 (0.44-10.34) 0.083 1.71 (0.44-4.84) 2.11 (0.60-23.57) 0.025
KYNA (nM) 34.37 (3.65-1498.91) 32.25 (13.36-278.09) 0.368 29.58 (11.05-272.58) 35.84 (3.65-1498.91) 0.034
AA (nM) 78.04 (5.90-943.19) 70.12 (0.37-583.99) 0.933 64.15 (0.37-391.07) 76.92 (12.16-943.19) 0.237
3-HAA (nM) 3.29 (0.27-50.48) 2.78 (0.33-20.95) 0.226 2.58 (0.33-13.43) 3.49 (0.27-50.48) 0.003
KYN/TRP 0.04 (0.02-0.47) 0.05 (0.02-0.35) 0.727 0.04 (0.02-0.16) 0.05 (0.02-0.47) 0.011
KYNA/KYN 15.77 (1.59-374.52) 16.61 (6.59-110.33) 0.404 16.12 (5.42-304.55) 16.48 (1.59-374.52) 0.736
3-HAA/KYN 1.72 (0.19-14.45) 1.53 (0.10-8.19) 0.658 1.50 (0.10-9.44) 1.72 (0.10-14.45) 0.078
AA/KYN 32.13 (4.14-628.80) 41.84 (0.19-687.05) 0.220 43.81 (0.19-269.59) 33.02 (4.60-687.05) 0.687

3-HAA/AA 0.049 (0.001-2.277) 0.034 (0.002-1.000) 0.300 0.028 (0.002-2.277) 0.049 (0.001-1.059) 0.187
TRP: tryptophan; KYN: kynurenine; KYNA: kynurenic acid; AA: anthranilic acid; 3-HAA: 3-hydroxyanthranilic acid.
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Table 4. Comparison of clinical characteristics of patients with acute myeloid leukemia and myelodysplastic syndrome patients.

Diagnosis AML (n = 25) MDS (n =19) r
Age 59 (17-83) 67 (15-89) 0.144
Males 16 (64%) 14 (74%) 0.53
Total bilirubin (mg/dL) 0.7 (0.1-1.3) 0.9 (0.3-2.8) 0.33
Aspartate transaminase (IU/L) 23 (11-55) 23 (6-49) 0.983
Alanine aminotransferase (IU/L) 22 (6-49) 20 (5-66) 0.684
Lactate dehydrogenase (U/L) 300 (131-797) 281 (122-517) 0.715
Creatinine (mg/dL) 0.81 (1.57-0.40) 1.15 (0.44-5.50) 0.155

Blood urea nitrogen (mg/dL) 16.5 (6.6-37.2) 15.9 (5.2-25.4) 0.769
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