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We investigated gene polymorphisms in the whole exome to identify useful
biomarkers for irinotecan toxicity other than UGT1A1. An SNP in R3H domain and coiled-coil
containing 1 (R3HCC1; c.919G>A, rs2272761) showed a significant association with neutropenia (>grade

3) after FOLFIRI chemotherapy. Patients receiving irinotecan including triplet chemotherapy,
FOLFOXIRI for mCRC or modified FOLFIRINOX for pancreatic cancer, also showed significant linear
trends between R3HCC1 polymorphism and neutropenia. In conclusion, an SNP in the R3HCC1 gene may be
a useful biomarker for the toxicity of irinotecan-containing chemotherapy for mCRC and pancreatic
cancer.
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1 Relationship between candidate SNPs and toxicity in validation samples

Toxicity'

Genotype Yes No (% of Yes) P value* 0dds ratio**

APCDDIL (rs1980576)
A/A 10 24 (29.4) 0.182 A/A vs A/G, G/G
A/G 19 28 (40.4) 1.75 (P = 0.267)
6/G 5 5 (50.0)

R3HCC1 (rs2272761)
G/G 0 4 (0.0) 0.047 G/G, G/A vs AJA
G/A 10 23 (30.3) 2.16 (P = 0.123)
A/A 24 30 (44.4)

OR5112 (rs12577167)
A/A 20 32 (38.5) 0.762 A/A vs A/G, G/G
A/G 11 19 (36.7) 0.90 (P = 0.830)
6/G 3 6 (33.3)

MKKS (rs1547)
c/C 14 27 (34.1) 0.307 C/C, C/T vs T/T
c/T 14 25 (35.9) 2.23 (P = 0.319)
/T 6 5 (54.5)

EDEM3 (rs9425343)
/T 9 9 (50.0) 0.141 T/T vs T/G, G/G
T/6G 19 32 (37.3) 0.52 (P = 0.278)
6/G 6 16 (27.3)

CSHD2 (rsA74474)
A/A 16 27 (37.2) 0.316 A/A, A/G vs G/G
A/G 13 29 (31.0) 9.66 (P = 0.026)
6/G 5 1 (83.3)

GATAZ (rs2335052)
G/G 16 21 (43.2) 0.527 G/G vs G/A, AJA
G/A 14 30 (31.8)) 0.66 (P = 0.382)
A/A 4 6 (40.0)

* Using the Cochran-Armitage trend test. ** Using the Fisher’ s exact test. 'Toxicity:
Yes, neutropenia greater than grade 3 during the entire course of therapy; No,
neutropenia grade 0-2 during the entire course.
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2 Univariate and multivariate analyses results

Univariate Multivariate
Factors (test group) OR 95% ClI P value OR 95% CI P value
R3HCC1 2.67 1.16-6.11 0.018 3.02 1.24-7.35 0.012
(A7R)
UGT1A1*6 1.81 0.79-4.16 0.161
(-/*6)
UGT1A1*28 1.36 0.46-4.00 0.577
/-
UGT1A1*60 1.26 0.58-2.75 0.554
(-/*60 and *60/*60)
UGT1A7 1.93 0.84-4.43 0.118
(387T/G and G/G)
UGT1A7 2.57 1.16-5.69 0.019 2.78 1.18-6.53 0.017
(-57T/G and G/G)
UGT1A9%*1b 2.01 0.84-4.80 0.111
(*1b/*1b, -/*1b)
Age 2.69 1.21-5.97 0.013 3.09 1.31-7.29 0.008
(>65)
Sex 1.29 0.59-2.83 0.528
(Female)

Patients treated with FOLFIRI therapy (n = 106) were subjected to analyses. OR, odds
ratio; Cl, confidence interval.
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3 Associations between the R3HCC1 SNP and the toxicity in patients with irinotecan-
containing triplet chemotherapy

Toxicity'
R3HCC1 (rs2272761) Yes No (% of Yes) P value* 0dds ratio**
FOLFOXIRI
G/G 0 2 (0.0) 0.017 G/G, G/A vs A/A
G/A 2 5 (28.5) 8.75 (P = 0.036)
A/A 10 4 (71.4)
mFOLFIRINOX
G/G 1 2 (33.3) 0.046 G/G, G/A vs A/A
G/A 4 9 (30.8) 4.40 (P = 0.052)
A/A 16 8 (66.7)

* Using the Cochran-Armitage trend test. ** Using the Fisher' s exact test. 'Toxicity:
Yes, neutropenia greater than grade 3 during the entire course of therapy; No,
neutropenia grade 0-2 during the entire course.
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4 Associations between the R3HCCI SNP and toxicity in patients with irinotecan-free
regimens

Toxicity'
R3HCC1 (rs2272761) Yes No (% of Yes) P value* Odds ratio**
FOLFOX
G/G 0 4 (0.0) 0.597 G/G, G/A vs A/A
G/A 7 23 (23.3) 1.08 (P = 1.000)
A/A 7 25 (21.9)
GEM + nab-PTX
G/G 1 1 (50.0) 0.383 G/G, G/A vs A/A
G/A 7 10 (41.2) 1.83 (P = 0.380)
A/A 16 12 (57.1)

* Using the Cochran-Armitage trend test. ** Using the Fisher’ s exact test. GEM,
gemcitabine; nab-PTX, nab-paclitaxel. 'Toxicity: Yes, neutropenia greater than grade
3 during the entire course of therapy; No, neutropenia grade 0-2 during the entire
course.

R3HCC1 C.919G>A rs2272761
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