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Clear cell renal cell carcinoma (ccRCC) is a disease with a wide variety of clinical progressions
such as the rate of disease progression or the degree of metastasis. About 30% of ccRCC pa-
tients suffer from metastatic diseases, and about 30% develop metastasis after diagnosis. In the
case of metastatic RCC, early prediction of the disease is important because of the poor prog-
nosis, but ccRCC-specific molecular markers for clinical use are not available yet. As an alterna-
tive, liquid biopsy, which can find molecules released from tumor tissues in circulating blood
and obtain information on metastatic dissemination and recurrence of ccRCC, is emerging. In
this article, we will introduce molecules such as cell free DNA, cell free RNA, protein, and exo-
somes available as circulating biomarkers for liquid biopsy. We will also introduce some promis-
ing technologies that can compensate for the limitations of liquid biopsy.

Key Words: Liquid biopsy, Prognostic markers, Renal cell carcinoma, Tumor biomarker

M

rhu

AZEE A AAZRCE dF HARE &3 gol, oj
A 2k 100,000 °|2+= AFEES F3° °|2A sk=
oto|c}t. EYAIAEH(clear cell renal cell carcinoma,
ccRCO)2 AN E Y (renal cell carcinoma, RCC)9 7}
ARl 519 FPoE, A AN EE &R ok
75%% A ccRCCOl Aol QoA 71 87]3]
Ql HAL VHL TF% A 347 423tEo] 9= 39
FAA| Q] G (3p)Q AR £F 5H FMAC FLH5q)
o] Agsl= AFel FAlo LAYt o|uf Lm0 FF A
Al Q=7 A ch= Holot? gebA VHL |47 &
A3k QEeE FAHQ ccRCCY TS dlarst
A Feh? B fA- 02 ccRCCE 2 U W oA

Received August 9, 2022
Revised  October 2, 2022
Accepted October 4, 2022

Corresponding author:

In Ho Chang

Email: caucih@cau.ac.kr
https://orcid.org/0000-0003-0240-1310

=
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QAA o A& o, VHLI} vp7A 2 23435} 5
7] 4ot” o]d 37 ¥sh= RNASH ¢l Sx0=2
Wt = o] HIF F 29| /g3t o] df-gsh= B4
¥ mRNA &d 371 3184 Als Ay So] HAyghct
A= o]#gt ¥sh= ccRCCY AP} ARl &= A
oz I#A 9}’ ccRCC A= Atk FA] A9 30%2]
ccRCC A7} oju] Hold AghZ okl Y1 o 30%
£ Aol A8 oA 35 Aoz} HAggit.! Holy
RCC (metastatic RCC, mRCC)= AA| YZE 7]71o] 671
4 nRto| A 5 ol d7tA] 7HH A1 AHERS 7HAH,

3 elFE oby $4) Gt et AL 2700 o5
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QEZE FF= W0l ccRCC A9 X 7o 420
‘/} oFZ|71A] o] A G =& ARl 7hsdt £ EA
A A= ik’

AH AL Aot AH 22 A Xﬂ-—] AH & St H®
A& AAsH7| A3 i A2 °] &oln Hg 88
Aol EI1EA HeET Qr} 10! C1rculome 2 3Y
ZAE T HE X0 RHE £33 FAHOE HEE
L B2 Y= 80 E/\‘] OrA] Wl A& A 7A
7ol Zolt}. AH AHL =8 TF AlZ(circulating
tumor cells), 8 <% DNA (circulating tumor DNA,
ctDNA), &3 $% RNA (circulating tumor RNA,
ctRNA), £H] &id, A 9 &% diARE, TF 4T
59 FHE T EolA FEE xIqT 4 gloy, &
A vl AN EHd, ABAY, A 59 AdE At 5
9 =2 ctDNAE A& 249 HEE HHA
7F AFSE I St} TR H|AA|ESE SEAo| A QAW EY
(osimerinib)S FoJst a2 4 A= FIAAAA
48 (epidermal growth factor receptor)?] &4 &%
HolE AEcHe 59 AR 2B L A% AR FE A+
SHh? dA AFAoAME F2 mRCC EAE iAo
2 d37F APE I 9o, ctDNA, ctRNA, T4 17

l:t:l )

N

Table 1. Circulating tumor DNA

ccRCC WH’J a3 Xﬁm AR 4 9l &8 Hlole
ul7 9] Aol i3t HAl XA YA 58S THE
A5 E?L?n“i A-8-5h=T 0"111 B 249 A A

ccRCCY Al
Zo] N &3] F<
FAEY Z2utdE 43 4 U= TR0l =22 71
o on, T35 HolgHo]AdA AA gof “AIA
ZHE"I % T DNA'E AH83Sto] o]#fst 7S
= ZARE o7 AFE AP sitTable 1). 7] A+
A= mRCCEY APS dlSstal 4517 3 =+
2 AE §2] DNA (cell free DNA, cfDNA) 5=&E3} o
HE o]gstgon, cfDNA FE& P4 Tt ol
ccRCC =0 71733t 7HRlolyt =44 FF EHAte] ]|
9Ju5HA| E=SktH(Table 1). Wan 52 I4 R} Fo]
’J ccRCCONA B €% cfDNA 2171 f-9ulsHA] &

No. of patient samples

Evaluation method

No. of patient samples

Serum of 36 ccRCC patients and 42 healthy controls™ qPCR

Serum of 35 RCC patients (29 ccRCC patients) and 54  qPCR
healthy controls™

Plasma of 92 ccRCC patients, 44 healthy controls™ qPCR

Plasma of 5 mRCC patients™ NGS

Plasma of healthy individuals (n=40), non-metastatic =~ qPCR
(n=145), and metastatic (n=84) ccRCC patients™

Plasma and serum samples of 9 ccRCC patients™ NGS

Plasma from 34 RCC patients (26 ccRCC patients)™

Plasma from 220 mRCC patients”

Plasma from 92 ccRCC patients and 41 healthy qPCR
controls™

MonRec study (43 metastatic RCC patients treated with
multiple systemic therapies and longitudinal follow-
up) and 90 patients from DIAMOND study (samples
taken either prior to surgery or during progressive
disease)”

Plasma of 53 ccRCC patients™

(48 genes)
Plasma from 55 mRCC patients’'

NGS-Gaurdant360 panel
NGS-Gaurdant360 panel

Whole genome/exome sequencing

NGS - RCC-specific gene panel

NGS - Roche SeqCap EZ Human
Oncology Panel

Serum of 36 ccRCC patients and 42 healthy controls

Serum of 35 RCC patients (29 ccRCC patients) and
54 healthy controls

Plasma of 92 ccRCC patients, 44 healthy controls

Plasma of 5 mRCC patients

Plasma of healthy individuals (n=40), non-metastatic
(n=145), and metastatic (n=84) ccRCC patients

Plasma and serum samples of 9 ccRCC patients

Plasma from 34 RCC patients (26 ccRCC patients)

Plasma from 220 mRCC patients

Plasma from 92 ccRCC patients and 41 healthy
controls

MonRec study (43 metastatic RCC patients treated
with multiple systemic therapies and longitudinal
follow-up) and 90 patients from DIAMOND study
(samples taken either prior to surgery or during
progressive disease)

Plasma of 53 ccRCC patients

Plasma from 55 mRCC patients

RCC: renal cell carcinoma, ccRCC: clear cell RCC, qPCR: quantitative real-time polymerase chain reaction, mRCC: metastatic RCC, NGS: next-

generation sequencing.
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9] AP vrYT 4= ok AL yepdt. T4 WOl
4 <3 "lo] QutA
2A cfDNA 5%9] AF4 §-8/92 B8] sh7] A
71 A7 2 85ttt

cfDNA ©#of it A3t RCC $A19] At d o &
nA2%E AFHAT > ACTB, GAPDH, APP®} 22
SARZRE AL ulA] DNA 2o dat 27491 Aly,
183 uEZEgol DNA £7ZH Mito-13 Mito-25
Apgste] o]t BAS AP 'O Ly 2 ofdz
o|= HEHA4) AT HHAAPP) A9 cfDNA 27+
3} ccRCC Ao A AT L OS] thgh of & Q1#ke] A
TS BoF T, o3t ofDNA BE9] ¥ S-S ulgo
Z AAEE ofDNA EA A4= g 2704 mRCC Ao
il A4S Bustolrh. vp7A 2 uEZE o 2
Z+3t Alu 8452 RCC FAENA THst F7tet w2
cfDNA ¥4/3& B3t} stA|9t ACTB® GAPDHE v}
AR AHgsto] DNA HAA4E 24T 4 ofDNA T
RCC AEAA dize] Hle] o 713 2 &1
2= QIQITh 'SV ol#jgt Axke] Ztol= ofDNA @Ho| 7}
A= HrolutAZL E 4= ok Aol ASEHAJAN 94
A AHE-Z Aot e F7HQ A7 Zasite A
olu|ghct.

ctDNAZ} BE ©A9] RCC A AA 1= A AT
¢ 3719 =t AE FE0] 371519, ol AA| A
AoA A9 APd GAZ o F Gt = IS B
ofZch” I8y W2 AFolA Bug bt =9, of
2 AAET ¥ dte] RCC FAE2] tDNAY AE&
2 o} ccRCC-E0]4 ctDNA7} 9F 30%-50% EAH
Agt AEgol RuET Q. P 22 A4 Roche
SeqCap EZ human oncology panelZ ©]-&35}% 551
9] mRCC $HAE @4 fDNAY Y= 98171 & & &
A9l H53st IS BAGHHS o, T 1/390A,
E o449 g RCC 37 AN E S0 9 22
RCC &l ctDNAS] SAE HAE & 91 Bolct.»

9kt W2 A5o] @A olf 7Hsd Z2ndy
71&S 0183t 23 30%-50%2] FAFETE ccRCC £9]
2 ctDNAS] E47EE S T2 A HojFo 2 x|,
RCC7} ctDNAZF B2 ZEFAS Yeplct. > o]
gt o= B35, otDNAE o 2 2942 714 24
o] EFA o AF HAEEAL, TEtA FHolx g A
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BRI CHALA]

A FAL A0 2] ccRCC &7} 722 3= vt
Fote i AFPZ F7HH0R ZAE=T &30 €
4 9ot hilgo] FHg N2 AW #H BAE B4
5t7] gk di = FQl w0l x| gk, 55 Y T} ot
£ 849 JAAE 7HeHl $F 5014 gl S o=
AL 71€H 02 ofgL Yot} AN ZEEE", “HA| A
AT €%, ‘Tl B ool e 7]t
Ao g Fropd AGE F v R+ T thEA RCCY
4 = FHo) EF o7 ZTHI hAS 2] 95
o2 A8 FEHS AHEFtH(Table 2).

ol # gt WMo A FAF o R 7 FHASHA A+
H A F st A dEA (kidney injury
molecule 1, KIM1)o]# KIM1 %]+ RCC EAo|A 2
A 713 Ao g Yepgth* AR R 15F ccRCCOIA
KIM19] $=2]7} 78} 7}7t0] F7F o™, mRCC A=
o] oA KIM1 $37} 53] &4 vepdet.»?* g
A1 Agol| A KIM1°| tha F st ag Sl &
51,7 8 3o Zghd KIM1L 27134 5% 4
29 83%9] Eolidg o, WA TN &
o]4o] 97%=Z F7HJch” o] B KIM12 % Hlo]
QutAR ZEujdsta JAT, FF AFLES KIM19
ccRCC E0]7 &3 dAz Ao QA a 84S A5
297} 9l

ccRCC E¥&AYol| VHL EAHH0l7F #ojge AT
o), AxAZ 5H9AE g ik A7t FAPE T 9
t}. d& Eo] AitAZ §% dlEQl HIG2: ELISA 7]
Hh AFofA RCC A A4 <k 38 J715tA L
o, A EA|E o|F 1 £X7t F43] AsH? Ee
VHL-HIF F 29| 7P FE2% 33 F shl CAIXE,
273} H|W3te] ccRCC Are] 84 W il 5=9f
7t F7toke AS HolFHA A7 vloleutAR
et ? npR IR & 28 IMP3 422+ RCC SR04
A FEE G on, YA ol WA AAAA L ek

i

)
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Table 2. Protein and oncometabolites

No. of patient samples

Evaluation method

No. of patient samples

Serum of 15 RCC patients, 15 patients with other SELDI-TOF MS/MS

urological malignancies and 6 healthy controls™
Urine of 42 RCC patients™

5 patients with pyelonephritis®’
Plasma of 32 RCC patients, 20 healthy controls and 10 ELISA
chronic glomerulonephritis patients™
Serum of 20 RCC patients and 20 healthy controls®
TOF MS/MS
Plasma samples from 68 RCC patients and 39 healthy ELISA
controls®

Serum of 84 RCC patients and 52 healthy controls*' ELISA

Serum of 54 RCC patients and 36 normal individuals; LC-MS/MS, western blotting

urine of 21 RCC patients and 9 normal individuals®

Serum of 54 ccRCC patients and 17 healthy controls® ~ ELISA

Serum of 40 RCC patients, 10 healthy controls and 20 Western blot, ELISA and iTRAQ-
labelled MS/MS
Western blot, ELISA and enzyme

patients with other urological malignancies*
Plasma of 8 ccRCC patients, 8 BRT and 8 controls*

activity assay

Serum samples from 5 ccRCC patients and 5 healthy UPLC-MS/MS

controls*

Plasma of 99 ccRCC patients, 14 BRT and 29 healthy ELISA
controls”

Plasma of 98 RCC patients and 20 healthy controls™ ELISA

Plasma from 190 RCC patients and 190 healthy ELISA
controls®

Plasma samples from 182 ccRCC patients™

Urine samples from 39 RCC patients, 22 BRTs and 68 LC-M/MS
healthy controls™

Western blot and ELISA
Serum from 40 RCC samples, 44 healthy controls and SELDI-TOF MS/MS

2D gel electrophoresis, MALDI-

Multiplex Luminex assay

Serum of 15 RCC patients, 15 patients with other
urological malignancies and 6 healthy controls

Urine of 42 RCC patients

Serum from 40 RCC samples, 44 healthy controls and
5 patients with pyelonephritis

Plasma of 32 RCC patients, 20 healthy controls and
10 chronic glomerulonephritis patients

Serum of 20 RCC patients and 20 healthy controls

Plasma samples from 68 RCC patients and 39 healthy
controls

Serum of 84 RCC patients and 52 healthy controls

Serum of 54 RCC patients and 36 normal individuals;
urine of 21 RCC patients and 9 normal individuals

Serum of 54 ccRCC patients and 17 healthy controls

Serum of 40 RCC patients, 10 healthy controls and 20
patients with other urological malignancies

Plasma of 8 ccRCC patients, 8 BRT and 8 controls

Serum samples from 5 ccRCC patients and 5 healthy
controls

Plasma of 99 ccRCC patients, 14 BRT and 29 healthy
controls

Plasma of 98 RCC patients and 20 healthy controls

Plasma from 190 RCC patients and 190 healthy
controls

Plasma samples from 182 ccRCC patients

Urine samples from 39 RCC patients, 22 BRTs and 68
healthy controls

RCC: renal cell carcinoma, SELDI: surface-enhanced laser desorption/ionization, TOF: time of flight, MS: mass spectrometry, ELISA: enzyme linked

immunosorbent assay, BRT: benign renal tumors, ccRCC: clear cell RCC.

EZF ccRCC A9 @A w2 59 484 CD27
o] A&=oH, AFF W £4 A3} o] HIF-BZ §
FAAR CD709] &2 ' #20 A9 8" Aoz v
Epgtt’! ®3 VHL-HIF 4 2% JdolA], TNF #3 A%
AEA F% ZTFE(TRAIL)E RCC EAH9] @34 28]
Faskes Aol Rl HW AW 9 Holof] gt w2
A Z0] 7Fs5te], FAA vio] QupA R B 1= 9)ct.?
%2719 3gAQ] Aol 5, o3t &3 T
A v AE F dolA ARgol 5" AL ofF] glon,
oBA] violemlA X O] FAlS HX5H= ccRCC §9|3
o] B 12 EA3LE AlFst] Y tie o
AAE 7150l 851 9ot o]Fh9 A= SELDI-
TOFE 0|83} 3,900-5,900 Da ¥ AFS 714 5
7} g o] 7] 23k Hje BAS 28510 RCC TAHE H
RCC ¥ 77t 23 88 5 99l Q1A XIIIB,

226

BH| C3, uAHE AFSA 1, SlwgAl, dub-1-B-gehu g
183 HSC717& Esh= 7 @A 59 RCC 5]
2 7870 "ol eufAEA 9] 58 Higt Bt FAE
A53ict. =g MALDI-TOFE ©o]-8-5t] RNA 2§ ¢
4 6 (RBPO), 7&d HEt AF2(TUBB), 123 = FA
elE 3 (ZFP3)o] & o|F Hasks ZAoE SRIES]
o} Fgehd, ol e AT Ay @ 9 A7 A%
9] FHof tigt vio| upAR ARG 7FsohE AR

ctDNAOIA] AMGE A3} uR7tA 2, A4 B o
d n23dE 124 RCCY AZsHd HiolutA FH
o] &M Fa3t B¢t golEE AlFT 4 Atk White
5372 liquid chromatography/mass spectrometry
(LC-M9)/MS EAZ olgsf B4 A1 223} v ws}o]
ccRCCOA AEH o2 UPE]= dMASS A6}
927 oz wek-1 (HSPB1/Hsp27)0] 483t v|A%
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B7PE A Z2 o FoA 9 A oloE: HIaH
oM 9 ¥H3-& ASsh=d #7144 olde A5 = A
E]' SLAG3 sPD-L2, sBTLA, 2181l sTIM39} 22 Q1A+
2 ccRCC Ao A Eﬂ w2 s WEEHor, &
XH BE, AT A R A8 AT FefvRt A
AZF AATE” o3 DS HE T2 F T°r°§
oju] WY 8% A& 93 vpolentAR AL H A
A o= opw]ieAt tiARt B2 A, FAle
et A 25 59 Ak oA HIRE o E 2 o
AAE, N-HEQ-FAL, N-otAE-Hdgehd, sto|l==
Adrzdgd-dd, F258 123 HAEAHE0| RCC &
Aol Al A2 B vto] QupAR A3 ek
[, ofF A+-50l °lﬂl RCC 5013 tjArit=E3t
54 @A) gisto] A4S FPsHA e, ol F Wi
47} RCC Aol A %Olﬁ‘ﬂ ol &d HEg 7=
Aol AR 2z viwatel @A ABNL A
ooz =ypF0] g7} "9l Alslo|t} ok AAF I
SEOHQ| % ¥H0E Q5 ccRCC BUHYE AT
ol g9g gojakis] olzgol o] olg =] 9

15FY T} Hsp272 ccRCC 2HAte] &4 7}
A Qo 15FEF 34 YA A
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Table 3. Circulating RNA and exosome

A= AF 2T oS ubA 719 2ol AH
SUI

AlZ 58 RNAE JAFT 22 A2 9 £AxE B3t
Az27Ee] &gt IES 5o AR So7HAY
el A gl A3t 24 mRNAS 22 coding RNAY
microRNA (miRNA), long noncoding RNA (IncRNA)
Z+2 noncoding RNAE FA|Z 9l A A7 vio] 2ul~
2A A7 ek “AFAEYZE" “%8 RNA/mRNA/
miRNA/IncRNA"9} 22 HA §olg A1ES AMst
A3, AdH oz N2 IncRNAY &2 71 & 714
mRNA T&0] miRNAZ} F& A= YriTable 3).

tE4Ql AH % sh7t VHL/HIF A 20 o8 4%
o}l &84 01, ccRCCO A2 EAAR {21 Q]

£ miR-2100]th® ccRCC $HAF9] A4 &3 miR-
2109 37He A7t RuEgloH, A dAlE & 4
AANA Aol gl A AROA 9 2= AT A
o] FlE At} ccRCC ZZ o gt A4 miR-
2155 EZ33F 65709 miRNAZF mRCC 3A1eF =4
ccRCC B} 71o]| Zpol7t Q18-S B watgirh.® MRCC o
Zof J1H 1 Y= £33 miRNAE miR-122-5p, miR-
206 miR-221918] £3] miR-2212 A& &7} F-9J3t A

No. of patient samples Evaluation method No. of patient samples
Circulating RNA
Serum of 68 ccRCC patients and 42 healthy controls™ qPCR Serum of 68 ccRCC patients and 42 healthy controls
Plasma of 77 RCC patients™ qPCR Plasma of 77 RCC patients
Serum of 71 ccRCC patients, 8 BRT, 62 healthy controls gPCR Serum of 71 ccRCC patients, 8 BRT, 62 healthy controls
Urine of 75 ccRCC and 45 healthy controls®' qPCR Urine of 75 ccRCC and 45 healthy controls
Urine of 38 ccRCC patients™ qPCR Urine of 38 ¢ccRCC patients
Serum of 86 ccRCC, 55 BRT, 28 controls” Serum of 86 ccRCC, 55 BRT, 28 controls
Serum of 10 ccRCC patients, 10 healthy controls** qPCR Serum of 10 ccRCC patients, 10 healthy controls
Plasma from 10 mRCC and 6 ccRCC patients, 7 healthy qPCR Plasma from 10 mRCC and 6 ccRCC patients, 7 healthy
controls®” controls
Exosomes
Urine of 29 RCC patients and 23 healthy controls® LC-MS/MS Urine of 29 RCC patients and 23 healthy controls
109 ccRCC patients, 24 BRT and 33 healthy controls®’ qPCR 109 ccRCC patients, 24 BRT and 33 healthy controls
Plasma of 71 RCC patients®® qPCR Plasma of 71 RCC patients
109 RCC patients® qPCR 109 RCC patients
Serum of 19 ccRCC patients and 10 healthy controls™ LC/MS, Western blotting ~ Serum of 19 ¢ccRCC patients and 10 healthy controls
82 ccRCC patients, 80 healthy controls” qPCR 82 ccRCC patients, 80 healthy controls

RCC: renal cell carcinoma, ccRCC: clear cell RCC, qPCR: quantitative real-time polymerase chain reaction, BRT: benign renal tumors, LC: liquid

chromatography, MS: mass spectrometry.
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FBA} 2ol FAFAE 3 EH miR-508-3p
9} miR-885-5p2] £ & ccRCC TAE e 4
201, 0]E miRNAE O] A|E ZAHO|E HALS ZA
Al7]12 ccRCC ¥F T3 A3 Hippo ¥ Wnt 41&
A A 2o Fojghet!

mRNAE 4174 Hsts ol ££02 FAH: 3
83 wi7fAol 1, wEbA FFolA 9 EARol 2E ¥
35 g 4 ot sHAT A EY Y FF o3
mRNA HE9] 7]&3 o822 4% EYHY Htolut
AZA 9] AgtHo|9tt. HT M2 F7INE B4 7
2 <% mRNAY AgHES FEsk=d AHE9er, 2
F}HOZ ccRCC A A4 CDK18F CCND1
9] wrgo] ZtAsHe Ao YEFtH(Table 2).”* =3 %
< noncoding RNA £oo] Aj2& F2 F slel &
2t IncRNAE RCC §0]4 Hio| QutARA 9] 7Hs A<
B, 5709 EZ<Q IncRNA (IncRNA-LET,
PVT1, PANDAR, PTENP1 18] 1 linc00963)= &% ¢
A E7oF F35HA 67%] WA AA 91%2] EolgLo
2 RCC BES tjz233 T 4 oAt iz 4
ccRCC 17] BAEE Al o 1A =7} 76%=E 57t
St o] IEE L, o= o] F4F o= P A
M= Fo3t AEES ehdiths AS Ju|giet >

AAEL2 A3 AG BAE 24ksto] A29] A% o
&2 o= Ui 2719] BH1A A adolt) %t =
71 Bk B2 Z ohubE miRNA©C]R, DNA, T,
183 2 279 RNAS X33 29 o2 BxEE o
2F0] o) 2utEch> Anct 2¥oA EA o gol
A+tE o] AAEFL ccRCCY mRCCE HEsta AlES
T YE EAES =3ty Q= Aog #AHUY &
2 miR-2103} H]5HA|, A4E miR-2102 ccRCC &
2] oA Z715FA L, 62%2] Eo]E=& ccRCC A+
o 2g TEY 4 AU miR-2109] &3+ $F0]
A 8 £4 B4 3 37 o] upARA, J81 9
A2F9 EAZA AYET 93-S 1, YAoA
A vto] eutARA 9] Atk & AF FAQHE Fristr]| 9
g F7 AFE 3 3 7P 9e 4 S shdolt
Table 20 €AR A} Zo] 22 2 I4F miRNAY
0|59 X3 &3 RCC FAE iz 8 4= 919
ccRCCY| FAA Hio] eutARA A4F0] EAE o]
A 7S ST w3t d4AEe B8 AY

= 8|53t AAF IncARSR (sunitinib A 34 RCCoJl

228

A 2443k thHE RCC A9 EHolA 3718 FAE B
Fow, T A F FAAEUNTL FF AL Al HAl S
7ste] vlHEA AW BYUEY FR7L FHIIh? A4
Ao = Mz S A Ao]9] AAE Tl
FA A Zpolof gt 27| &S olgsto] A4F dHd
upA 9] 7HsAdoll tisfl 2ARICEO LC/MS oJg E7
AQl i B A, ol 22 A1 (AZUL)o] EF #4
AaEo] 35| sFEo] AUen, ol ol Huks
28R 71653 HE7HA & 5 k= Ao| g F
%27] B30 B35, IncRNA, D4 F miRNA =
Tl 2 Hol4d Aol A o] QuARA 7Hs A
EA 4249 1 olf+= tiFe] 22 oot 56k v
A HHA] wizolw, @A) HITAE JiAst 4t &
739149 RNA = d4F 70 & A2 77 2AH Y
AT 4= = 71N vish] 9% 7.4 JEJE 28

s},

x| A2l O]2H

£Yo] A A A9 Hof= w2 A Zg}stal 9l
I, o, 9 D gt 2L o AR o|Eshet AT
g 7Hs S HoF I 28 @A ccRCCE &
st o A3 dolA &8 B4 ko] 9 58
o tigt 577} otF BRI ® w3 vEsoF & 7
8% 59 F sk, FAA AA vio] utAT} AGH
F80] Y SolFol1 HAET} e vFAEH uAR
7H5E7] i = i HolutAYE B 2 A IS E
oA AFstofof gith= Holtt.

PFHo g HE 7Hse IA AH B SAES
W5k=d| 9lojA Bl F Skt ctDNAQ] 4ol oA
mRCCE A5ty F&51=d 2APHL A5 of
Frie oot PP Jgox B35k, RCC A
A gt B9l 27bo] gxto] EAoA FE Y,
Eddlols dA ¥ EAHOIE HHgetATH? ukt
A AEHA F71811 AjAlo] o] Fo Atk ccRCC ¥
o] 24 HAIA AH BAL 7FsAdo] Y& Ho
Zr}. T2 Ao Z CHIPS 0|83 AAA EAI71 He
RCC7} obd A2 A faff Edwolz gt B3} =
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