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Abstract: Objective: To discuss the expression of hTrm6p/hTrm61p in bladder urothelial carcinoma tissue and its
relationship with m1A level in urine, as well as the influences of hTrm6/hTrm61 on the proliferation and apopto-
sis of cancer cell line on urothelium. Methods: m1A levels in urine of 32 patients of bladder urothelial carcinoma
and normal people were detected by HPLC/ESI-Q-TOF-MS, hTrm6p/hTrm61p expression levels in cancer tissue and
para-carcinoma tissue of the same patient were detected by western blotting, and hTrm61 expressions of cancer
cell line T24, 5637, and EJ of bladder urothelium and kidney cell line HEK-293 of human embryo were detected by
RT-qPCR. The hTrm61 high-expression cell line is selected to detect the situation of proliferation and apoptosis by
CCK-8 and flow cytometry (FCM) after knocking out hTrm61 with siRNA. Results: m1A level in urine of carcinoma of
urinary bladder is significantly higher than that of normal people, and hTrm6p/hTrm61p expression level in cancer
tissue is significantly higher than that in para-carcinoma tissue and has linear correlation with m1A level in urine.
The hTrm61 expression in cell line 5637 is significantly higher than that of T24, EJ, and HEK293, and apoptosis is
significantly affected after hTrm61 is knocked out from 5637 cell line. Conclusion: High-level expression of hTrm6p/
hTrm61p is an important reason for high emission of m1A in urine, and hTrm6/hTrm61 promotes the occurrence of
carcinoma of urinary bladder.
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Introduction tain clinical application value in prognosis of
carcinoma of urinary bladder [8]. In generation
of urinary modified nucleosides, tRNA methyl-
ase plays an important role [9]. The expression
of genetic abnormality of coding methyltrans-
ferase in tumor tissue may cause abnormal
quantity and activity of methylase [10] and
abnormal methylation level of tRNA to increase
the level of modified nucleosides. The research

It is reported that modified nucleoside in urine
can be used in diagnosis of various tumors
[1-5] and has close relationship with prognosis.
Moreover, it draws more and more attention for
its convenient collection, non-invasive, small
influences by external factors, and other advan-
tages [2, 6, 7]. The latest research results show

that combined detection to carcinoma of uri-
nary bladder by 2 modified nucleosides,
1-methyladenosine (m1A) and 1-methyl inosine
(1-Mel) has high sensitivity without reducing
the specificity. Therefore, this combined detec-
tion can be treated as the primary tumor mark-
er of carcinoma of urinary bladder, and has cer-

indicates that m1A is formed by catalyzing
methylase hTrm6p/hTrm61p [11, 12]. This stu-
dy detects m1A level in urine of patients with
urothelium carcinoma by HPLC/ESI-Q-TOF-MS,
and detects the expression level of hTrm6p/
hTrm61p in cancer tissue and para-carcinoma
tissue of the same patient by western blotting.
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Table 1. Standard Curve Data and the Lowest Limit of m1A (Equation of Linear Regression: y=ax+b)

Linear equation
Slope, a interception, b

m1A standard sample

Linearity Weight range (R?)

The lowest detection amount
(nmol/ml)

1- methyladenosine 0.127 2 0.1827

0.44-222.33 0.23

On this basis, hTrm61 high-expression cell line
is selected from cancer cell line of bladder uro-
thelium, and one subunit of hTrm61 expression
is knocked out by siRNA technology to detect
its influences on cell proliferation and apopto-
sis and discuss its significance.

Materials and methods
Materials

Specimen source and data: 32 patients of car-
cinoma of urinary bladder verified by pathology,
including 25 males and 7 females in age of
41~85 with average of (63+8) ages were
selected from The First Affiliated Hospital of
Zhengzhou University from July 2011 to October
2012. There were 22 patients in primary attack
and 10 patients in recurrence. According BUTT
classification and staging methods proposed in
1999, they can be classified into | level in 14
cases, Il level in 10 cases, in lll level of 8 cases;
invasive cancer of 18 cases and non-invasive
cancer of 14 cases. For patients with emission
standard of cryptorrhea, insobriety, urinary sys-
tem infection, and renal insufficiency, above
factors may affect RNA metabolism to affect
the emission of urinary modified nucleosides
[13]. 16 volunteers with normal results in physi-
cal examination conducted in Physical Exami-
nation Department, including 8 males and 8
females in age of 50~70 with average of (58+4)
were selected as the control group. Urine of
patients with carcinoma of urinary bladder was
collected, and urine sample was randomly
selected from control group. All the urine sam-
ple should be immediately pretreated after
sampling for measuring nucleoside and inosine
value. All the operations are bladder partial
nephrectomy and hysterectomy, during which
cancer tissue and para-carcinoma tissue
(about 2 cm around cancer tissue) were col-
lected. Collected tissues should be cleaned
with normal saline, and the tissue specimen
should be stored in liquid nitrogen immediately
after collection.

Methods

Detection method of m1A in urine: Samples
were stored in -20°C refrigerator after collec-
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tion and unfrozen under room temperature
before measuring. The pH value is adjusted to
about 9.5, and the sample is centrifuged for 15
min by revolving speed of 12,000 rounds/min-
ute. 1 ml supernatant is taken, and 0.30 mmol
6CI-G loading sample with interior label in solid
phase extraction column to collect effluent.

Measurement of nucleoside and creatinine in
urine. Nucleoside concentration in urine is
measured by HPLC online system, nucleoside
content is measured by HPLC method, and
uracil riboside is separated with C18 column.
Internal standard method is used for quan-
tification.

Measurement of creatinine. Creatinine content
in urine sample is measured by ultraviolet
spectroscopy. Random urine sample is taken
as research object and ratio between nucleo-
side concentration and creatinine concentra-
tion [nmol/(umol creatinine)] as research index
to reflect the level of nucleoside in urine [14].

Nucleoside qualification and quantification.
Peak identification method is adopted for mea-
surement. Appearance time of unknown peak
of urine sample to be inspected is compared
with the appearance of standard nucleoside
sample to identify various nucleosides in urine.
Working curve of ratio between concentration
and internal label of standard nucleoside sam-
ple in different concentrations is set to deduct
the nucleoside concentration. Table 1 shows
the linear relationship in standard curve of m1A
and the lowest detection limit.

Detection of hTrm6p/hTrm61p expression level
in cancer tissue and para-cancer tissue by wes-
tern blotting: Total protein in tissue specimen
is extracted by protein extraction kit, and the
protein concentration is detected by BCA pro-
tein quantification kit. 25 pg loading quantity of
sample is transferred under constant voltage
and closed for 1 h under room temperature after
SDS-PAGE electrophoresis. Primary antibody of
anti-hTram6p (1:2000) and primary antibody of
GADPH (1:2000) are acting for 12 h under 4°C.
Working concentration of I1gG/TRITC second

Am J Cancer Res 2015;5(7):2169-2179



Research of hTrm6p/hTrm61p in the pathogenesis of bladder urothelial carcinoma

Table 2. Sequences of siRNA and primers used in

this study

Name Direction Sequence 5—3

GAPDH  Forward AAGGTGAAGGTCGGAGTCA [dT][dT]
Reverse UCUACUGUCACUCAGUAGU[dT][dT]

hTrm61 Forward CCAGTCAGGTTCAACATGGAAG
Reverse TGTGCGTCACCCAGTTCA

NC Sense  UUCUCCGAACGUGUCACGUTT
Auti-sense  ACGUGACACGUUCGGAGAATT

siRNAL Sense  GGCACUCAGUUGACCUUAUTT
Anti-sense  AUAAGGUCAACUGAGUGCCTT

siRNA2 Sense  UCCUCUACUCCACAGACAUTT
Auti-sense  AUGUCUGUGGAGUAGAGGATT

antibody marked by HRP (1:1000) is acting for
1 h under 37°C, and then enhanced chemillu-
minescence (ECL) color-substrate solution is
added to develop image by exposure after act-
ing for 2 min in darkroom. Semi-quantitative
analysis is conducted by image analysis soft-
ware image J (NIH, U.S.) after film scanning.

Cell culture: Cell line 5637, T24, and EJ of blad-
der urothelium and cell line HEK-293 of kidney
embryo are cultured in 1640 medium with 10%
fetal calf serum and passaged by 0.25% tryp-
sinization with EDTA. Tumor cells in logarithmic
phase are selected for experiment.

RT-qPCR: Total RNA of cell is extracted by
Trozol method, 5xgDNA Eraser Buffer, 2.0 ul;
gDNA Eraser, 1.0 ul; TOTAL RNA, and calcula-
tion is conducted according to measured RNA
concentration (<1.0 ug). Reaction system is
supplemented with RNase Free dH20 to 10
ul, 42°C in 2 min, and impurities in total RNA
is eliminated. 5xPrimeScript Buffer2, 4.0 ul;
PrimeScript RT EnzymeMix |, 1.0 ul; RT Primer
Mix, 1.0 ul; 10 ul total RNA reaction fluid and
RNase Free dH20 used in impurity elimination,
4.0 ul, 37°Cin 15 min, 85°C in bsec, Pause at
4°C. SYBR® Premix Ex TagTM (2x) 10.0 ul; PCR
Forward Primer 0.4 ul; PCR Reverse Primer 0.4
ul; ROX Reference Dye Il 0.4 ul; DNA mould 2.0
ul; dH20 6.8 ul; 95°C 30s; 95°C 3 s, 60°C 30
s for 40 circulations; 95°C in 15 s, 60°C in 1
min, and 95°C in 15 s. Meanwhile, GAPDH and
hTrm61 were amplified, and Table 2 shows the
primer used for amplification.

Lipofection transfection of siRNA to target cell:
One day before transfection, 2 ml RPMI1640
medium without antibiotics is laid in 6-well
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plate to adjust cell concentration and make
cells mixing by 30%-50% in transfection.
Medium should be replaced in transfection.
200 pmol siRNA is diluted in 250 ul RPMI1640
medium without double resistant and serum.
5 ul Lipofectamine® 2000Reagent is mixed
into 250 ul RPMI1640 medium without double
resistant and serum, and incubate it for 5 min
under room temperature after stiring slightly
to evenness. After incubation, diluted siRNA is
mixed into diluted Lipofectamine® 2000Re-
agent evenly, and incubate it for 20 min un-
der room temperature. The mixture of siRNA
and Lipofectamine® 2000Reagent is dropped
in 6-well plate with cells and medium, and
shake the plate back and forth to make it even.
Normal medium should be replaced after trans-
ferred cells are cultured for 5 h under 37°C, 5%
CO,, and saturation humidity, and cells should
be collected after 24 hours to do detection of
knockout efficiency.

Detection of cell proliferation by CCK-8: Cells
transferred in 6-well plate should be digested
by pancreatin without EDTA, and inoculated
into 96-well plate by 2x103 with 100
pl in each well. Influences on cell proliferation
should be detected 24 h, 48 h, and 72 h after
transfection, respectively. After adding 10 ul
CCK-8 agent, microplate reader is adopted to
detect optical density (OD value) at 45 nm after
2 hours of incubation. Then, all the groups of
cells are compared in proliferation, and the
experiment should be repeated for 3 times.

Apoptosis measurement by flow cytometry:
Cells are digested by pancreatin without EDTA.
Observed with microscope, cells are collected
by centrifugal in rotate speed of 2000 r/s for
5 min after cells turn round. Then, medium
is abandoned. PBS stored at 4°C in advance
is used to wash cells for twice (in centrifugal
speed of 2000 r/s for 5 min to collect cells);
400 ul 1x Binding Buffer is used to blow sus-
pension cells to adjust cell concentration to
about 1x106 cells/ml. 5 ul Annexin V-FITC is
added in cell suspension, and then blow and
mix it mildly to evenness and incubate away
from light under 2-8°C for 15 min. Later, 10 ul
Pl is added to blow and mix slightly to evenness
and incubate away from light under 2-8°C for
5 min. After completing the system prepara-
tion, board detection should be completed in
2 hours.

Am J Cancer Res 2015;5(7):2169-2179



Research of hTrm6p/hTrm61p in the pathogenesis of bladder urothelial carcinoma
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With P<0.05, the differ-
ence has statistical signifi-
cance.

Results

Comparison between m1A

level in urine of bladder

cancer group and control

1

group

Two-independent-samples
data T test is conducted to

The expression level of hT:mGp!thmMp (hTrmp/Trmé1p | GAPDH)
8

Bladder cancer tissue

Figure 1. Expression of hTrm6p/hTrm621p protein in bladder cancer tissue and
para-cancer tissue detected by western blot. A. Expression of hTrm6p/hTrm61p
in bladder cancer tissue and para-cancer tissue (A is the cancer tissue, and B is
para-cancer tissue); B. Plotting of relative transcript level of hTrm6p/hTrm61p
protein/internal reference protain (GAPDH) in bladder cancer tissue and para-

cancer tissue (mean).

Statistical treatment

SPSS17.0 statistical software is adopted in
data processing, and (Xzs) represents the
result of measurement data. The difference
comparison between m1A levels of patients
with carcinoma of urinary bladder and normal
people in control group can be conducted by
two-independent-samples T test. In relation
between expressions level of hTrmp6/hTrm61p
in bladder cancer tissue and clinical and patho-
logical characteristics, two two-independent-
samples T test is adopted for different genders,
recurrence and non-recurrence, and invasion
and non-invasion. One-way analysis of variance
and SNK-q test are adopted in mutual compari-
son between tissues. Difference of expression
level of hTrm6p/hTrm61p in cancer tissue and
para-cancer tissue is tested by matched T. The
relationship between m1A level in urine and
expression level of hTrm6p/hTrm61p is ana-
lyzed by Pearson correlation analysis and linear
regression. The expression levels of cell lines
EJ, T24, and 5637 in bladder urothelium and
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Tissue adjacent to carcinoma

detect m1A level in urine of
32 patients with bladder
cancer and 16 healthy vol-
unteers. The result shows
that m1A level in urine
of bladder cancer group
(5.76+0.90) is significantly
higher than that of healthy
volunteers (2.79+0.54) with statistical signifi-
cance (P<0.05), and m1A level in urine of every
patient in bladder cancer group is higher than
that of control group in average.

Comparison between expression levels of
hTrm6p/hTrm61p in bladder cancer group and
control group

The detection result of western blotting shows
that the expression quantity in 31 pairs (97%)
of hTrm6p/hTrm61p protein in 32 pairs of tis-
sue is significantly higher than that in para-can-
cer tissue. The expression of hTrm6p/hTrm61p
in tissue of bladder cancer is (0.701
+0.259) which has is different from that in
para-cancer tissue (0.443+0.239) with statisti-
cal significance (P<0.05, Figure 1).

Relationship between expression of hTrm6p/
hTrm61p in bladder cancer and clinical and
pathological characteristics

Table 3 shows the relationship between
expression level of hTrm6p/hTrm61p in tissue

Am J Cancer Res 2015;5(7):2169-2179
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Table 3. Relationship between expression level of hTrm6p/hTrm61p
in bladder cancer tissue and clinicopathologic features

urine tends to increase with
the rise of hTrm6p/hTrm61p

Expression level of hTrm6p/
n hTrm61p in bladder cancer tis-
sue (hTrm6p/hTrm61p/GAPDH)

protein expression level in
cancer tissue. By conduct-
ing Pearson correlation

Pathological grade

Grade | 14

Grade Il 10

Grade llI 8
If it is invasive

Invasive cancer 18

Non-invasive cancer 14
Gender

Male 25

Female 7
Primary occurrence and reoccurrence

Primary occurrence 22

Reoccurrence 10

0.689+0.272
0.716+0.251 further linear regression

0.703+0.273
0.696+0.221

analysis on these two
variants, r=0.799 and
P=0.000<0.05 which mean
that m1A level in urine is
correlated with hTrm6p/
hTrm61p protein expression
level in cancer tissue. By

0.622+0.253
0.770+0.227
0.753+0.300

analysis on two variants,
determination  coefficient
R?=0.639 which reflects
thatthe increase of hTrm6p/
hTrm621p protein expression
level in cancer tissue

0.679+0.250
0.743+0.283

There is no correlation between the expression of hTrm6p/hTrm621p in bladder cancer

tissue and clinical and pathological features.

of bladder cancer and clinical and pathological
characteristics. The hTrm6p/hTrm61p expres-
sion level of patients in primary occurrence is
0.67940.250 and that of patients in recurrence
is 0.743+0.283, t=-0.641, P=0.526>0.05
which means the difference has no statistical
significance. The hTrm6p/hTrm61p expression
level of male patients is 0.703+£0.273 and that
of female patients is 0.696+0.221, t=0.057,
P=0.955>0.05 which means the difference
has no statistical significance. The hTrm6p/
hTrm61p expression level of patients with inva-
sive cancer is 0.689+0.272 and that of patients
with non-invasive cancer is 0.716+0.251,
t=-0.289, P=0.775>0.05. For the difference
among histological grades, F=1.176 and
P=0.323>0.05 which mean that there is no sig-
nificant statistical difference between two
groups.

Correlation analysis on m1A level in urine of
patients with bladder cancer and expression
level of hTrm6p/hTrm61p in cancer tissue

Scatter diagram was drew for the correlation
between m1A level in urine of patients with
bladder cancer and expression level of hTrm6p/
hTrm621p in cancer tissue. Figure 2 shows the
individual reference range and the regression
fitted curve in 95% credibility interval of mean.
According to the scatter diagram, m1A level in
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accounts for 63.9% in rea-
sons to the rise of m1A level
in urine, and F=53.018,
P=0.000<0.05 which mean
that the regression model has statistical signifi-
cance. It can be considered that the increase of
m1A level in urine of patients with bladder can-
cer has linear relationship with the increase of
hTrm6p/hTrm61p protein expression level.
Therefore, the constant and hTrm6p/hTrm61p
expression level in bladder cancer tissue all
have statistical significance. Constant a=3.816,
regression coefficient b=2.782, and regression
equation Y=3.816+2.782X.

The increase of hTrm61 expression level in cell
line 5637 of bladder cancer

Fluorogenic quantitative PCR technology is
used to detect hTrm61 expression of cancer
cell lines T24, 5637, and EJ in bladder urotheli-
um and cell line HEK-293 in embryo kidney. The
difference between expressions of every gr-
oup has statistical significance (F=58.081,
P=0.000). Compared with cell line HEK293
(1.0040.00), hTrm61 expression of cell line
5637 is 5.46+1.38, that of cell line T24 is
1.03+0.24, and that of cell line EJ is 1.17+0.19.
By pairwise comparison of LSD: p=0.000 in
comparison between 5637 and T24 which has
statistical significance; P=0.000 in comparison
between 5637 and EJ which has statistical sig-
nificance; and P=0.000 in comparison between
5637 and HEK-293 which has statistical signifi-
cance. On contrary, P=0.937 in comparison
between T24 and HEK293 which has no statis-
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(0.96£0.09), siRNA1 group
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group (0.48+0.01), F=
120.559 and P=0.000. By
further pairwise compari-
son in knockout group and
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group and negative group,
hTrm61 mRNA significantly
reduces, and the knockout
efficiency of siRNA1 group
up to 70% is the best.
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The level of hnTrm6p/hTrm61p in bladder cancer tissue (hTrm6p/hTrm61p / GAPDH)

Figure 2. Tendency that m1A level in urine will increase with the rise of hTrm6p/

hTrm61p protein expression level in cancer tissue.

Relative Expression of hTrm61 mRNA

EJ T24 5637 HEK293

Figure 3. Expression level of hTrm61 in cell line 5637
of bladder cancer is the highest, which is significant-
ly higher than that in T24, EJ, and cell line HEK-293
of human embryo kidney. The expression level of
hTrm61 in T24, EJ, and cell line HEK-293 of human
embryo kidney are all comparable without significant
difference.

tical significance, and P=0.679 in comparison
between EJ and HEK293 which has no statisti-
cal significance (Figure 3).

Influences of knockout of hTrm61 on prolifera-
tion activity and apoptosis

hTrm61 is knocked out from cell line 5637 of
bladder cancer to set blank control group
(BLANK), negative control group (NC), and
siRNA1 and siRNA2 (which are knockout group)
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1000 1200 siRNA1 is selected for sub-
sequent experiment (Figure
4).

Cell Counting Kit-8 (CCK-8)

is used to detect cell prolif-
eration activity after knocking hTrm61 out from
cell line 5637. The result shows that it has obvi-
ous influence on cell proliferation activity. The
OD values of BLANK group, NC group, and
knockout group (sihTrm61) 24 hours after
knocking the target gene out are 0.87+0.03,
0.81+0.02, and 0.72+0.09, respectively. The
difference between knockout group and BLANK
group and NC group has statistical significance,
while the difference between BLANK group and
NC group has no statistical significance. The
OD values of sihTrm61 group, BLANK group,
and NC group 48 hours after knocking hTrm61
outare 1.03+0.09, 0.95+0.06, and 0.83+0.02.
The difference between knockout group and
BLANK group and NC group has statistical sig-
nificance, while the difference between BLANK
group and NC group has no statistical signifi-
cance. The OD values of sihTrm61 group,
BLANK group, and NC group 48 hours after
knocking hTrm61 out are 1.04+0.04, 0.99+
0.03, and 0.9240.04. The difference between
knockout group and BLANK group and NC
group has statistical significance, while the dif-
ference between BLANK group and NC group
has no statistical significance (Figure 5).

Cells are collected 48 hours after knocking
hTrm61 out from cell line 5637 according to
steps of apoptosis assays kit. By detecting with
flow cytometry (FC), apoptotic cells of BLANK

Am J Cancer Res 2015;5(7):2169-2179
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Relative Expression of hTrm61 mRNA
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Figure 4. The expression level of hTrm61 mRNA in
SiRNAL1 group and siRNA2 group after knocking
hTrm61 out is significantly lower than that in blank
control group and negative control group. However,
there is no significant difference between the expres-
sion levels of hTrm61 mRNA in blank control group
and negative control group, as well as siRNA1 group
and siRNA2 group.
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Figure 5. The cell proliferation activity significantly re-
duces after siRNA interferes the silent hTrm61, which
has difference with statistical significance compared
with NC group and BLANK group. However, the cell
proliferation of NC group and BLANK group has no
significant difference.

group account for 6.06+0.67 percent, apoptot-
ic cells of NC group for 6.01+1.41 percent, and
apoptotic cells of sihTrm61A group for 9.81+
0.14 percent. The difference among different
groups has statistical significance (F=11.490,
P=0.039). By pairwise comparison of LSD: P=
0.96 between BLANK group and NC group,
which has no statistical significance; while P=
0.026 between BLANK group and sihTrm61A
group and P=0.025 between NC group and
sihTrm61 group, which have statistical signifi-
cance (Figure 6).
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Discussions

Urinary modified nucleosides is the tumor
molecular marker studied a lot in recent years
[15]. The concentration of urinary modified
nucleosides of patients with various malignant
tumors is significantly higher than that of nor-
mal people [13, 15]. The study shows that the
level of modified nucleosides in urine can be
used in selection of various tumors [16, 17].
The adoption of urinary modified nucleosides
in diagnosis and prognostic detection of breast
cancer [18], liver cancer [4], rectal cancer [4],
thyroid cancer [7], and other cancers has made
satisfactory progress. Some researches prove
that the combined detection by 21-methyl-
adenosine (m1A) and 1-methyl inosine (1-Mel),
these two urinary modified nucleosides has sig-
nificance in diagnosis and prognosis of bladder
cancer, so it can be the primary tumor marker
of bladder cancer [8]. Therefore, the detection
of modified nucleoside in urine can be used in
tumor screening of population of large sample
to screen and shrink the range of high-risk can-
cer-prone population.

The concentration of modified nucleosides in
urine of patients with malignant tumor signifi-
cantly increases mainly for following two rea-
sons. Firstly, a large amount of cells in malig-
nant tumor is in vigorous growth. The velocity of
nucleic acid metabolism and protein synthesis
accelerates, RNA metabolism speeds up, and
the production of modified nucleosides increas-
es. Secondly, some researches think that highly
active tRNA modified enzyme exists in malig-
nant cells [12]. This enzyme can highly modify
tRNA with normal structure to produce abnor-
mal tRNA which can produce a large amount of
modified nucleosides in metabolism. The m1A
58 transmethylase (hTrm6p/hTrm61p) is an
important enzyme which can modify to produce
m1A in human body. As a heterological tetra-
mer composed of two subunits, it can catalyze
the adenosine (A) of tRNA 58 digits to become
1-methyladenosine (m1A). The literature report-
ed that hTrm6p subunit plays a role of combing
with tRNA template, and hTrm61p subunit
anticipate in not only the combination with
tRNA temperate, but also the catalyst modifica-
tion from A to m1A. Without any subunit, the
activity of enzyme will be affected. The study
shows that tRNA transmethylase formed by
catalyzing m1A in human body is m1A58 trans-
methylase that is, hTrm6p/hTrm61p [11, 12].
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Figure 6. The percentage of apoptotic cells significantly increases after siRNA interferes silent hTrm61, which has
statistical significance compared with NC group and BLANK group. However, the percentage of apoptotic cells in NC

group and BLANK group has no significant difference.

This study further verifies that the m1A level
(5.76£0.90) in urine of bladder cancer group is
significant higher than that (2.794£0.54) in urine
of health volunteers based on the preliminary
study, which have statistical significance (P<
0.05). Therefore, the m1A level can be used as
the marker in diagnosis and forecasting prog-
nosis of bladder tumor, which is consistent with
the result of preliminary test. The detection for
expression level of hTrm6p/hTrm61p protease
forming m1A by catalyzing shows that the
expression level of hTrm6p/hTrm61p protease
in bladder cancer tissue (0.701+£0.259) is sig-
nificantly higher than that in para-cancer tissue
(0.443+0.239), the difference between which
has statistical significance (P<0.05). However,
the expression level of hTrm6p/hTrm61p in
bladder cancer tissue is not significantly differ-
ent from clinicopathologic feature in statistics.
At present, no rational explanation to this situa-
tion is found. The results of correlation analysis
and linear regression analysis on expression
level of hTrm6p/hTrm61p protease in bladder
cancer tissue and m1A level in urine further
explain the reason of increasing m1A level in
urine, correlation coefficient r=0.799, determi-
nation coefficient R?=0.639, and P<0.05.
These mean that the m1A level in urine has cor-
relation with the expression level of hTrm6p/
hTrm61p in bladder cancer tissue, and the
increase of m1A level in urine of patients with
bladder cancer has linear relation with that the
increase of hTrm6p/hTrm61p protein expres-
sion level in cancer tissue. The increase of m1A
in urine by 63.9% is resulted by the increase of
hTrm6p/hTrm61p protein expression level in
cancer tissue. This means that it is the high-
level expression of tRNA modified enzyme in
bladder cancer tissue that causes the high
modification of tRNA, produces a large amount
of abnormal tRNA, and further causes a large
amount of emission of m1A, the modified
nucleoside in urine.

We used fluorogenic quantitative PCT technol-
ogy (qPCR) to detect the mRNA level of one sub-
unit (hTrm6p/hTrm61p) in cell lines EJ, T24,
5637, and cell line HEK-293 of human embryo
kidney and screen out the cell line 5637 with
high expression of hTrm61 mRNA. The prolifer-
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ation and apoptosis of cell line 5637 of bladder
cancer were further detected after knocking
hTrm61 out from cell line 5637 by siRNA inter-
ference. The result shows that the proliferation
reduces, while the apoptosis increases in cell
line 5637 of bladder cancer after knocking
hTrm61 out. This means that hTrm61 plays an
important role in pathogenesis of bladder can-
cer, and it possibly participates and promotes
the morbidity of bladder cancer. However, the
role of hTrm61 playing in the morbidity of blad-
der cancer is still unclear. Its influence on cells
is mainly the modification of tRNAi Met. Any
subunit knocked out from yeast and human
breast cancer cell can make the growth of
human breast cancer cell growth slow. After
knocking Trm61 from bladder cancer cell, the
proliferation activity of cells is also restricted.
The literature reported that this is because the
cell is easy to be degraded for the reduced sta-
bility of tRNAi Met. The degradation of tRNAI
Met in yeast occurs before tRNA Met is mature
in the endonuclear. Genes anticipating degra-
dation are TRF4 and RRP44. The degradation
of tRNAi Met may be reduced by knock any
gene out based on the mutation of Trm6, and
the phenotype of slow growth of yeast will also
be improved [20].

In conclusion, the expression level of hTrm6p/
hTrm61p protease in bladder cancer tissue is
significantly higher than that in para-cancer tis-
sue. In cancer tissue, the increasing expression
level of hTrm6p/hTrm61p protease is an impor-
tant reason causing the rise of m1A in urine.
Meanwhile, the proliferation reduces and apop-
tosis increases after knocking hTrm61 out from
cell lien 5637 with high expression hTrm61
MRNA, which provides evidence to the study on
the mechanism that the urinary modified nucle-
oside obviously rises in urine of patients with
bladder cancer. However, samples for this study
is too few, and the activity of hTrm6p/hTrm61p
proteinase is not detected, so the role of uri-
nary modified nucleoside in the morbidity of
bladder cancer is still unclear. In the later peri-
od, therefore, the samples should be further
enlarged period, the activity of tRNA modified
enzyme should be detected, and hTrm6/
hTrm61 should be further discussed in level of
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gene to explore deeper reason of increasing
level of urinary modified nucleoside of patients
with bladder cancer, and provide evidence to
early diagnosis and prognosis monitoring of
bladder cancer.
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