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ABSTRACT Objective: Early renal cell carcinoma (RCC) has no significant clinical manifestation, also lack of specific serum
biomarkers. There is no effective treatment for advanced RCC. The biological function of exosomes and the existing research provide a
new theoretical basis and new ideas for the diagnosis of early RCC. This paper attempts to find the diagnostic biomarkers in serum exo-
somes of RCC in order to improve the diagnostic level and reduce the mortality of RCC. Methods: The exosomes were isolated with
commercial kit (PEG method) from 10 samples of renal tumor group and control group. RNA was extracted and sequenced. After data
processing, the data were analyzed with | log2 (fold change) > 1 and significant level Q_ Value < 0.001 was used as the standards to
screen a group of significantly different genes. Primers and probes were designed and qPCR was used for validation with large samples.
The data were analyzed by t-test. The diagnostic model was established by LASSO regression, and the diagnostic value was judged by
ROC-AUC. Results: Five genes (pfn2 rab4b PHEX Dachl linc01765) were screened by RNA-SEQ and deep analysis. The diagnostic
model of early RCC was established by lasso regression. The ROC-AUC value was 0.818. Conclusion: A group of genes were screened
from the serum exosomes of renal cell carcinoma, and the diagnostic model of early renal cell carcinoma was established by lasso regres-
sion. The ROC-AUC value was 0.818, which has certain clinical value.
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Table 1 R1 directional sequence result

R1
Sample
Total Reads Reads length Q20 Q30 BaseCount(M)
Samplel 41986118 150 99.84% 84.00% 6297.92
Sample2 51093858 150 99.88% 80.88% 7664.08
Sample3 34935950 150 99.98% 91.52% 5240.39
Sample4 52125752 150 99.98% 75.96% 7818.86
Sample5 43771313 150 99.99% 86.07% 6565.7
Sample6 44009915 150 99.99% 89.91% 6601.49
Sample7 37140238 150 99.98% 72.52% 5571.04
Sample8 48769614 150 99.97% 95.49% 7315.44
Sample9 32442951 150 99.95% 95.16% 4866.44
Samplel0 31779896 150 99.97% 96.17% 4766.98
Samplel1 25515637 150 99.87% 84.66% 3827.35
Samplel2 38833504 150 99.98% 93.89% 5825.03
Samplel3 33099701 150 99.94% 93.63% 4964.96
Samplel4 28757545 150 99.86% 95.42% 4313.63
Samplel5 39717784 150 99.99% 85.81% 5957.67
Samplel6 36640616 150 99.96% 49.37% 5496.09
Samplel7 37427544 150 99.97% 72.54% 5614.13
Samplel8 45285093 150 99.98% 82.54% 6792.76
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Table 2 Significant differential genes

3.0~3.5; K4 U 5~5.5; BUh (805, s 4R WA 4.

Feature log2FoldChange P value Gene name Gene_type
ENSG00000276644.5 1.408909963 0.000347863 DACH1 protein_coding
ENSG00000167578.18 1.09791112 0.000664408 RAB4B protein_coding
ENSG00000102174.9 1.907262898 0.000708094 PHEX protein_coding
ENSG00000230523.1 -1.006194934 0.000855366 LINCO01756 lincRNA
ENSG00000070087.14 1.047906135 0.000946552 PFN2 protein_coding
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Table 3 Significant differential gene primers

R primer sequence

Probe sequence

GENE EXON F primer sequence
DACHI E9 GAGAAAATTGCAGGAAGCA CTGCCTGTTTTAGCGTCTGT TTGAGTTTGAGACGAAAC(FAM)
RAB4B ES GGGAGACATACAACTCAC AAGCGGGAGGCCTCCAGGAAA TGCCTGGCTGACGGATGC(Joe)
PHEX E18 AATGGAAACCTGGATCCTTG CTGGAGCAAGTGTCTTGG TGGTCTACTGAATCAGAAGA(FAM)
LINCO01756 E2 AGTGCTCCAGTGCATGCA CTGGAGCAAGTGTCTTGG ATTCATCCCACACCACAGTCC(Joe)
PFN2 E2 AGACCGGGAAGGTTTCTTTACC GTGCAGTCACCATCGAC ACGGTTTGACTCTTGGCGC(Joe)
ACTB E5 AGTCCTGTGGCATCCACGAAA TACCTTCAACTCCATCATGA CAGCACTGTEI;C;GCGGTACA
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Fig.6 Expression difference and t test results
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Note: a) expression difference and t test results of actb CT value. b) expression difference and t test results of PHEX CT value. ¢) expression difference and
t test results of PEN2 CT value. d) expression difference and t test results of DACHI CT value. e) expression difference and t test results of RAB4B CT

value. f) expression difference and t test results of Linc01756 CT value.
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Table 4 Partial samples SUMCT

NO. Pathological State SUMCT
N1 renal oncocytoma -253.07
N2 simple cystoma -248.55
N3 hamartoma -254.79
N4 simple cystoma -266.87
N hamartoma -260.52
N6 hamartoma -252.77
N7 hamartoma -261.10
N8 renal oncocytoma -261.93
N9 hamartoma -261.81
N10 hamartoma -254.52
T1 CcRCC -235.92
T2 CcRCC -248.13
T3 CcRCC -242.48
T4 CcRCC -241.11
T5 CcRCC -247.64
T6 CcRCC -242.16
T7 CcRCC -249.33
T8 CcRCC -242.27
T9 CcRCC -244.13
T10 CcRCC -235.33

2.7 SEHE, %% ROC-AUC fhzk

ARTGE T 100 X BEEEAS AT 200 ] g 21 55 1F LAS-
SO BEHY, GEit A, 245l qPCR b P vh— LE o S AEA J2 =
AP A AL C(E, e 2 SOREAR Syt B2 60 f31], ' 3 b
FAREA 161 4], &t 221 ], qPCR %ilE LASSO £ Rl fz ¢
AUC 1{f 0.818, A ROC-AUC J LS, 75 X 43 15 5 B 10 f g
TRIVES S il B R R DA — s (A RN, R Sk S0 e
O (0 it — 20 J5 S RS
3 Pig

B R T AR O Z 1 B R — 1 b T R
—, [ PRI 145 T A BSOS X — S8, B RN 2 B
ik A g, AT AR AR AN B VA T I PR AR
B BRI AN FEFBE ATk RS RIS S
KRG FR A T LA THE U W A T IR IR YT 1 SR AR ]
T 122 (R S4B R RIS Wik R B S A I RN
ERIELAE R S,

HNUMAFINIL I AR — R, R AR A R A A
RS . B XN GRIER A I FLAE KOG T AN
RARSE A IT SCRE B TR B3 o AN B 53 5 T
25, BIINBAR LSS SN AR AL T BE SN N S 1
RS WikR B RS, SR 55 i JCI A A A5 45 D7 THT 1Y) SC

SEN

AUC=0818

04 08 08 10
1-SPE
[ 7 ROC %k

Fig.7 ROC curve

B JRANTT o BN, SMIAA I AR AR AR AT B Rk
AR X 73 A1 A AR AR P ) U T2/ IS MARE S | JEERORL
IR BT IR A DS M IBAKIF 5 4 (] P2,

SR A 5 ) vh R BT % miRNA, mRNA, LncRNA Fl4-
PR F1BTAE , miRNA FESNB A 7R 5 4R QLR HT AN AR
FERY AT miRNA J2—RRBEAE 20~24 bp [ RNA 731, E it
I mRNA 254 T R4 mRNA 385K . miRNA S R i HE
HUE miRNA A5 AR A PEm o (H miRNA R B 75 AR
il e A R AR SR, JCie & POLY (AR i 4L
S HRAEIRE A REAR Dk miRNA [F I8 2 W20 . TRk
X N BB H 6% 1n] LncRNA, R # PC3,ERG, SPDEF 4%
LncRNA VE A2 i) i B £ k=, H2G 1 FDA it
HERFSC/NIBAIZ W™ i BT, IX 25 S A LneRNA A5
AR BT R 1R ITAA BIPLIE . (ERHIR AN
KN FTS R EIE Fab AT — SRl A 52— bk, bR
BT AN, IRIBR I 3238 30, BEAR, YOk KR, 15 4555
SEMAARA, LY, AR A BREE RS, i 5 AR 40 i 1l
PREEA Z /0 Hkid B /INBR B 1 BB HE A DRI R AL i
AREEM 1 RS SN IB A S BRI o

it IR B A AR AR A g mRNA 3K & AR 53, miRNA FiI
LncRNA 268 87352 0 63 D) BE AR R i mRNA SRSCBLY
mRNA TEZH 2L ) f R R RE T HARE P, el fRUE RNA 1Y
T P , AN [ i) B 0 A A P 4 RNA 7 e E AT AR
PO A SNBAIE S , A RIS E A 5] SN A AR i A
NI — 1 SRR T NI AR B S B, SR AN TR] B B
R AN AT RNA B0 RNA S 778 25 5, IXuh 44 BURE i
KRB AT IURE? 2 H FRZ B RIS — M. HK, 5
KA HGEVINBA T RNA i TA IR T2 B4 S A B
22 )7 Wr kA b A RNA T2 e PEAR G 42 , (2 mRNA 7ESh I
PRAP [ R T R0 , o Ak e P2 N e ML ) o 7 1k — 20 0
FEo S TR AL R sl 2578 AR I N 1 G I a3 A s A o
RNA 1A IR Wrbs P RIMEE .

AT H fie R BH Z AL LR ZE 5 T SR T mRNA A
LncRNA FIRAE N B B2 Wbn S RO 5 S8 SN B A AR



- 2206 -

DREYMESS#HE biomed.cnjournals.com Progress in Modern Biomedicine Vol21 NO.12 JUN.2021

RS Wb S TR A DR (HRARAAIRZ 276

figp R B B A 1) L 2 — SN T3 B T %, AT DR AIE S b R

JE ML AL EV /772 RNA(DNA) , AN RECRIESMIA A ) 4

JEJE 2 RNA (2R (B3 BT5E 7 55— SNIAR Y 53 B, 1

PRI S B S AN 2o B 22 S i IR 10 2 S B (i 25 ), S SR

PV AT S 56 = MR RNA () 2 5 Fooe e, fa]

I IBCRE , (] PG IR 22 2 S P RNA G2, SRty A5 5 26

D MMM, BISMILAR L RNA, 5 RT-PCR 5

Qpoer, BRI A% HLECBI, SN RNA AR B 5 B it fi, /I

A7 22 S e Rkt AP AR 28 S, 28 e X R B R 2R

%, G ML BB LRG| 22 A H0E REFS B LS A A2 25

T ANAA PR RE DA A, 2 RNA KIS N 1A S XE R
AT H ) 4 W 53 5% % Y PFN2,RAB4B,PHEX ,DACHI,

Linc01765 FiA>2¢ 57 2L K I 55T LASSO [m] -850 i 57 ' 9

BIZWRL . ROC-AUC 53R iR 0.818, 7 — & MR RS % fir

{EL, ATHEAT R — 2B IRAIE

& % 3L #k( References )

[1] Siegel RL, Miller KD, Jemal A. Cancer statistics, 2016 [J]. CA Cancer
J Clin, 2016, 66(1): 7-30

[2] Albiges L, Fay AP, Mckay-RR, et al. Diagnosis of Renal Cell Carcino-
ma[J]. Surg Pathol, 2015, 8(4): 657-664

[3] Znaor A, Lortet-Tieulent J , Laversanne M, et al. International varia-
tions and trends in renal cellcarcinoma incidence and mortality [J].
Eur Urol, 2015, 67: 519

[4] Bianchi M, Sun M, Jeldres C, et al. Distribution of metastatic sites in
renal cell carcinoma:A population-based analysis [J]. Ann Oncol,
2012, 23(4): 973-980

[5] Bukowski RM, Negrier S, Elson P. Prognostic factors in patients with
advanced renal cell carcinoma: Development of an international kid-
ney cancer working group[J]. Clin cancer Res, 2012, 10(4): 262-270

[6] Tan HJ, Norton EC, Ye Z, et al. Long-term Survival Following Partial
vs Radical Nephrectomy Among Older Patients With Early-Stage
Kidney Cancer[J]. JAMA, 2012, 307, 27(28): 29-35

[7] &M &, x4, %8 5, % NHERF3 /£ BB a8 F oy Foik TR
F L[] EAEA K F 4R, 2015, 36(2): 251-254

[8] KOSAKA N, TAKESHITA F, YOSHIOKA Y, et al. Exosomal tu-
mor-suppressive microRNAs as novel cancer therapy:"exocure" is an-
other choice for cancer treatment [J]. Adv Drug Deliv Rev, 2013, 65
(3): 376-382

[9]1 HE M, ZENG Y. Microfluidic exosome analysis toward liquid biopsy
for cancer[J]. J Lab Autom, 2016, 21(4): 599-608

[10] YangF, Liao X, Tian Y, et al. Exosome separation using microfluidic
systems: size-based, immunoaffinity-based and dynamic methodolo-
gies[J]. Biotechnol J, 2017, 12(4): 16006991-8

[11] BOUKOURIS S, MATHIVANAN S. Exosome in bodily fluids are a
highly stable resource of disease biomarkers[J]. Proteomics Clin Appl,
2015, 9(3/4,SI): 358-367

[12] Kim S, Choi MC, Jeong JY, et al. Serum exosomal miRNA-145 and

miRNA-200c as promising biomarkers for preoperative diagnosis of

ovarian carcinomas[J]. Cancer, 2019, 10(9): 1958-1967

[13] Zhang W, Ni M, Su Y, et al. MicroRNAs in Serum Exosomes as Po-
tential Biomarkers in Clear-cell Renal Cell Carcinoma [J]. Eur Urol
Focus, 2018, 4(3): 412-419

[14] Fujita K , Nonomura N. Urinary biomarkers of prostate cancer[J]. In-
ternational Journal of Urology, 2018, 25: 770-779

[15] ZHOU H,YUEN P S, PISITKUN T, et al. Collection, storage preser-
vation, and normalization of human urinary exosomes for biomarker
discovery[J]. Kid Int, 2006, 69(8): 1471-1476

[16] Skotland T, Ekroos K, Kauhanen D, et al. Molecular lipid species in
urinary exosomes as potential prostate cancer biomarkers [J]. Eur J
Cancer, 2017, 70: 122-132

[17] %44 4. ik 9564k A Lnc-RNA 45 24 B F- 20 Wi 4R T 40 48 %
FER[D]. i % = F B K9k I, 2017

(18] 3F4%, T4, A%, & F LASSO w1 )2 & 5 7 B 30 & M IE M &
AR BT TRM R R[] B2 A gt 2017, 34(2): 186-191

[19] Huang Y, Liu Z, He L, et al. Radiomics Signature: A Potential
Biomarker for the Prediction of Disease-Free Survival in Early-Stage
(I or II) Non-Small Cell Lung Cancer [J]. Radiology, 2016, 281(3):
947-957

[20] Hsieh JJ, Purdue MP, Signore tti S, et al. Renal Cell CarcinomalJ].
Nat Rev Dis Primers, 2017, 3: 17009

[21] Keegan KA, Schupp CW, Chamie K, et al. Histopathology of surgi-
cally treated renal cell carcinoma(J]. J Urol, 2012, 188(2): 391-397

[22] #ik , RARE, %, 5 .64 ¥k CT % B3R 4a0 2 KBRS0
o B AMAR[D]. B ST T 35 4, 2019, 40(1): 62-65

[23] Ljungberg B, Bensalah K, Canfield S, et al. EAU guidelines on renal
cell carcinamar: 2014 update[J]. Eur Urol, 2015, 67(5): 913-24

[24] R Z ISP AR A 25 B IR W AT & M 09 A SRR [T]. ILAK Y 7
& %, 2020, 28(17): 3089-3091

[25] Alvarez M L, Khosroheidari M, Kanchi Ravi R, et al. Comparison of
protein, microRNA, and Mrna yields using different methods of uri-
nary exosome isolation for the discovery of kidney disease biomarkers
[J]. Kidney Int, 2012, 82(9): 1024-1032

[26] van der Vlist EJ, Nolte-'t Hoen EN, Stoorvogel W, et al. Fluorescent
labeling of nano-sized vesicles released by cells and subsequent quan-
titative and qualitative analysis by high-resolution flow cytometry[J].
Nat Protoc, 2012, 7(7): 1311-1262

[27] Gupta RA, Shah N, Wang KC, et al. Long non-coding RNA HOTAIR
reprograms chromatin state to promote cancer metastasis [J]. Nature,
2010, 464(7291): 1071-1076

[28] Grote P1, Wittler L, Hendrix D, et al. The tissue-specific IncRNA
Fendrr is an essential regulator of heart and body wall development in
the mouse[J]. Dev Cell, 2013, 24(2): 206-214

[29] Channavajjhala SK, Rossato M, Morandini F, et al. optimizing the
purification and analysis of miRNAs from urinary exosomes [J]. Clin
Chem Lab Med, 2014, 52(3): 345-354

[30] Skotland T, Ekroos K, Kauhanen D, et al. Molecular lipid species in
urinary exosomes as potential prostate cancer biomarkers [J]. Eur J
Cancer, 2017, 70: 122-132



