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Discovery of new biomarker for the diagnosis of renal cell carcinoma using
purified RNA from peripheral blood

Kinouchi, Toshiro
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Whole blood was collected from 12 RCC patients and 12 healthy volunteers as

controls. Whole blood was collected directly into a PAXgene RNA tube to instantly stabilize RNA, and
we performed gene expression profiling using microarrays. We confirmed the microarray results using
gRT-PCR, then selected candidate genes for diagnosing RCC. We then verified the predictive ability
using a verification cohort (n=180).
We identified 15 genes differentially expressed in RCC patients versus controls. We focused on
CXCL7, which was upregulated in RCC patients. Receiver Operatorating Characteristic curve analysis
showed that the expression level of CXCL7 in peripheral blood cells was useful to diagnose RCC
patients in the verification cohort (AUC=0.722).
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Discovery cohort

Healthy controls RCC patients

(n=12) (n=12)
Age, years (median) 29-78 (64) 36-79 (62)
Gender, male/female a3 o9/3
Hb, g/dL (median) 11.0-15.5 (14.0) 9.2-16.2 (12.9)
CRP, mg/dL (median) 0-0.05 (0) 0-13.94 (0.28)
NLR (median) 0.93-3.97 (1.78) 1.15-5.87 (1.95)
TNM stage, 60042
1A

Histological type

Clear cell 1"

Papillary 1

Chromophobe 0

Unclassified 0

Hb, hemoglobin; CRP, C-reactive protein; NLR, neutrophil to lymphocyte ratio.

Verification cohort

Healthy controls RCC patients

(n = 50) (n = 130)
48-76 (66) 27-83 (64)
39/11 95/35

12.0-17.6 (14.2)
0-0.69 (0)
0.83-12.23 (1.96)

4.9-17.4 (13.6)
0-19.86 (0.05)
0.87-9.68 (2.46)
78/9/26/17
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) Fold-
i P-val
Gene Coding protein ehanee value
IFi44 Interferon induced protein 44 like 2.04 0.019
MYL9 Myosin light chain 8 1.78  0.001
CMPK2 Cytidine/uridine monophosphate 1.77 0.032
kinase 2
ITGB2 Integrin a-11b/B-3 172 0.009
HERCS HECT and RLD domain containing 1.1 0.043
e3 ubiquitin protein ligase 5
ITGAZE Integrin subunit «2b 1.70 0.010
TREML1T Triggering receptor expressed 1.63 0.007
on myeloid cells like 1
IFIT3 Interferon induced protein with 1.61 0.033
tetratricopeptide repeats 3
MXx1 MX dynamin like GTPase 1 1.59  0.039
EIF2AK2 Eukaryotic translation initiation 1.57  0.005
factor 2x kinase 2
SH3BGRL2  5H3 domain binding glutamate 1.53 0.011
rich protein like 2
cXcL? C-X-C motif chemokine ligand 7 1.51 0.001
PRKAR2B Protein kinase CAMP-dependent 1.50 0.011
type Il requlatory subunit f§
CD794 CD7% molecule 1.65 0.022
M54A1 Membrane spanning 4-domains A1 -1.67 0.023
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Multivariate analysis

OR 95% CI Pvalue

Age
Gender
(male vs female)
Hb 0.820
CRP 1.144
MNLR
@ (aby 1.066
expression in
peripheral
bloed cells

0.632-1.051 0.124
0.853-1.851 0.486

1.033-1.109 <0.001
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Expression level of CXCL7 in peripheral
blood cells is a potential biomarker for
the diagnosis of renal cell carcinoma.

Kinouchi T, Uemura M, Wang C, Ishizuya Y,
Yamamoto Y, Hayashi T, Matsuzaki K, Nakata
W, Yoshida T, Jingushi K, Kawashima A,
Ujike T, Nagahara A, Fujita K, Imamura R,
Ueda Y, Kitae K, Tsujikawa K, Nonomura N.
Cancer Sci. 2017 Dec;108(12):2495-2502.
doi: 10.1111/cas.13414. Epub 2017 Oct 25.
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Gene expression profiling from peripheral
blood may provide a new biomarker for the
diagnosis of renal cell carcinoma
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