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Significance of urine modified nucleoside levels in diagnosis and prognosis of bladder

transitional cell carcinoma
Wu Hui', Liu Hongmin®, Yang Songpeng', Wang Qingwei' , Zhang Yurui', Yuan Pu', Yi Qiang', Liu Gang', Wang
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*Institute of Molecular Cancer Surgery, *Open Key Clinical Medical Experimental Laboratory Institute of Henan Province, Zhengzhou Univer-
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[ Abstract | Objective To study the significance of the levels of modified nucleosides M1 A, ac4C, A,
06-MeG, MTA, 1-Mel, and 1-MeG in urine in the diagnosis and prognosis of bladder transitional cell carcino-
ma (BTCC). Methods We enrolled 45 patients with BTCC confirmed by pathological examination as a BTCC
group and 16 healthy volunteers as a control group. The 45 patients (32 primary cases and 13 recurrent cases)
included 22 cases of histological grade [ , 16 of histological grade Il , and 7 of histological grade Il , with 16
cases of invasive carcinoma and 29 of noninvasive carcinoma. High-performance liquid chromatography/electro-
spray ionization-quadrupole-time-of-flight mass spectrometry ( HPLC/ESI-Q-TOF-MS) was used to measure the
levels of M1A, ac4C, A, 06-MeG, MTA, 1-Mel, and 1-MeG in the urine of the BTCC group and control
group, indicated by the concentration ratio of the nucleosides to creatinine. Results The levels of M1A,
ac4C, 06-MeG, and 1-Mel in the urine of the BTCC group were 4.61 +1.82, 0.63 £0.29, 0.46 £0.35, and
12.28 +£9.74, respectively, significantly higher than those of the control group (2.85 +0.68, 0.35 0. 15,
0.21 £0.11, and 5.39 +2.41, respectively) (P <0.05). The urine 1-Mel level was the most accurate indi-
cator for diagnosing BTCC, followed by M1A | ac4C, and 06-MeG. A combination of urine M1 A and 1-Mel lev-
els had the highest sensitivity (92.45% ) and the highest specificity (87.50% ) for diagnosing BTCC. There

was no significant differences in the urine modified nucleoside levels among the patients of histological grade [ ,
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I, and Il and between the patients with invasive and noninvasive carcinoma. The levels of M1 A and ac4C in

the urine from the recurrent patients were 6.74 +1.23 and 0. 83 £0. 41, significantly higher than those from
the primary patients (3.92 +1.43 and 0.57 +£0.20) (P <0.05). The urine M1A level was negatively correla-

ted with the recurrent time (r= -0.895, P <0.01). Conclusion

A combination of urine M1A and 1-Mel

levels is of great importance for the diagnosis of BTCC. The urine M1 A and ac4C levels are conducive to the

prognosis of BTCC.
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20% AT A VIR, BUfd 85 A 15 B i 3 T RE
Tnar B2 W 5 0 A LR Rt H AR o H RiEE D)
ity LR, 50 R I RO M A% 1Y 5 e RE S S ke
BUARZNNE RNA A 5 R A0 M 3G AEAR DL , 45 31 2 e
T UL CRINA (%) 48 il 7% 3 e, T 3 B0 R o
PERY (RNA & BB, (575 (RNA ANBEIE H R AL
R MR NR LA A, S BUR W AE A K B 25 1
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1 #REHE
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BRI M 25 — B = B 2009 47 H & 2010 4E3 A 4
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1, 4ot 5 4], 4E I 45 ~83 (63 £8) %, Hirfi) % 32 4l & % 13
191 3 e 1999 AE4R 1) BUTT 434% Jhi 7. 14222 441, 1 4%
16 151, T &% 7 1913 35 0 s 16 431, A 35 0 98 29 451" 5 40 % 32
1), 5 % FR 13 {91, S ] (7. 85 +4.67) N H o HEBRARA N
PRSBSOS DA PR RS AN T RE AN A 1y R 3, R L) B R
FAL AT RNA BT o BRI B AR AR 45 S 1E 3 1
16 {3l 5 S8 A %) B2, Forh 530k 8 49, Lok 8 4], 4R % 50 ~ 70
(58 +4) % , BICC 4 FHMATARNCRAERAE , Wi} FRLH R4 R
RE. BT BRIBRRAS R4 J5 7 BIHEAT TRAL B0, 8K 5 HEAT 4% 1 5 0L
BFEISE
1.2 BLE 5EHA

Alliance HPLC £%; ( 3 [E Waters 22 5]) :D2695 435 BT,
(202996 S HL 4 B 51 46 1 74 ; Micromass Q-TOF Micro™ 5 43
BB (SEE Waters 23 7] ) ; Waters Masslynx™4. 0 JfF R 4 5
Oasis® HLB # U ( 3£ [ Waters 24 &) ; TGL-16G £33 B 0L

(g AUERT) s K PRI A AR BE I - Sigma /A &) (47
BRI L3900 1-HIERAF (MIA ) N*-ZBEHT (acdC) i
WERGAZ T (A) \06-F1 5 15 4 (06-MeG ) \5'- i 4-5 - HY BB A1
H(MTA) 1-F R EH (1-Mel) A1 1-FUEE 515 (1-MeG ) 5 F B
(sl , 32 [H , Baker A F]) ; LBE 2K STREE FIBEIR — 2580
B Ry AT Al i s Mili-Q B ALK .

1.3 F%

131 JREFHUGE  HERURE R ST -20 Cokss, e
A= TR A5 pH 25 9.5 45, 12 000 r/min (#5554 T
B0 15 min, BUERER 1 ml, #IA 0. 30 mmol i 45 6C1-G _E
Aot R A R, WA T

1.3.2 RPEESNEENE  HPLC AEZ R G0 E R
WV B s HPLC S A% 1 & i i C18 M4y B IR AZ AT 3
MR E .

1.3.3 L& 09I 2 5 A1 436 i I R R o LI 5
o DABEWLIRBE A g% 2, LR 55 LI e B L A [ nmol/
(pmol creatinine) | RFFEHEAR , B MR R KT
1.3.4 EiretSen SRR IR E, KRR
TR AR AT %) M 08 1] 45 4% b vEE AR ) ) s e ) ) B, PR
S PR TR 2R AZAT , AR BEAZ AT HR v W B 5 b 1 L (A
SETAEMNZE, 8 HE ST A AR S 0 T 2R I R
TVREE . 7 FIE A% T b3 v i 2R 19 22 56 8 S TG ARG T R AL
Flo HEMERHIE .y =ax +b,a P b AR,

R 17 MEMZE RFRE ih 2 E0E 0 R R4 N R
Eiwp LR E

SERER ARG

PIER T T mm (R (molmD) (mmo/m)
1-F L 0.1272  0.1827  0.9998 0.44~222.33 0.23
N4- 2 B 0.0465 -0.0210 0.9997 0.12~60.45  0.06
BRI A% 0.1976 -0.0240 0.9998 0.18~42.08  0.03
06-F 3 1,45 0.1610 0.1121 0.9993 0.10~54.42  0.03
;%ﬂii% " 0.3631 0.0950 0.9992 0.08~42.08 0.70
1-FE R 0.0191 0.0043 0.9995 0.24~123.99 0.26
1-H 3k 194 0.1035 0.0779  0.999 8 0.13 ~65.29
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TR FIRY 5 BE W 25 G 40 A7) 38 a2 T 52 33 A AR il R
(receiver operator characteristic curve, ROC) 47 HL 52,
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WA e e 1 AR, XS PR VB A IR AR R e v, ELAY
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(14 TR b EL R BT 22 Fof 98 14032 I 9 19 A T 2
T2 T 7 2% R i e ) UM A 7 R Ok
i, Xt 2K T, o 2 BURE , BB AZ 1R /Ny
THEIAY , RED B BEIR, FEARZE T - A7 511
AT R B e R b R £ R SR PR L
EHFAE, 52 R M IR, R 5 017, HofErs b
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BT HERRE , LA Z RS AR IR 5,
{HPR B iR T KA BE A 1E ) BTCC A2 M Al AG 2L
Tl BTCC &2 & WU (1) 53 F AR ic Wik AN 2E

%2 BTCC AfnxtBARRIEHZEKRTF (3£5)

215 n M1A/cre ac4C/cre A/cre 06-MeG/ cre MTA/ cre 1-Mel/ cre 1-MeG/cre
X HE 2 16 2.85+0.68 0.35+0.15 0.93 £0.48 0.21 £0.11 0.16 £0.06 5.39 +£2.41 1.37 +£0.81
BTCC 2 45 4.61 +1.82 0.63 £0.29 0.86 £0.47 0.46 £0.35 0.24 £0.20 12.28 +9.74 2.38+£2.93

t 5.799 3.679 0.234 3.565 1.053 4.692 1.307

P 0.000 0. 000 0.861 0.001 0.296 0.000 0.175

%4 BTCC AREBINZEKESEEYWREITHHEXMYE

i H MIA/cre ac4C/cre A/cre 06-MeG/ cre MTA/cre 1-Mel/cre 1-MeG/cre
VL

I % 5.12 £2.00 0.67 £0.39 1.12 £2.50 0.66 £0.71 0.31+0.43 18.20 +15. 11 3.01 £5.30

1§23 4.70 £1.73 0.62 +0.22 1.12 +£0.85 0.42 +0.16 0.20 +0.08 14.22 +7.69 2.31+1.02

11 B2 5.27+£2.15 0.59 £0.13 0.66 £0.53 0.56 £0.42 0.16 +0. 10 10.82 +£5.78 1.80 £0.82
B 55

=i 4.80+1.53 0.61 £0.24 0.35 +£0.50 0.37 £0. 11 0.14 £0.12 9.30 £6.28 1.73+1.10

ARIR i P 4.74 +£1.98 0.62 +0.26 1.10 £1.66 0.55+0.52 0.25+0.32 14.12 +11.98 2.78 +4.02
MESEK

W% 3.92+1.43% 0.57 +0.20° 1.52+2.28 0.41£0.21 0.16 +0. 10 18.03 = 15. 60 1.90 £ 1.12

q% 6.74 £1.23 0.83 +0.41 0.62 +0.71 0.76 £0.76 0.31 £0.46 11.14 +6.55 4.40 £5.55

a: P<0.01,5 8 &K ikix
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AR P 2 18] FR A8 1 A% T K - 9 0 . 22 91, 5
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s ARG 25 % W8] 0 PRI A% 1 7K T 1) B 3 A )
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