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FE WL P 0L BR A TE EZE T DRI G, IR A U AR A7 AR R R AL R I 5 P A TV 328 8 (1) 1
WL RS M (sialyltransferase, ST), 17725 i e 4 12 1) 4 M 4 IR i (siialidase,  SA KA neuraminidase, NEU). ASZIGATIN T
NIBSIEIE 5 b R 4N HOV29 i 1k 5% e 40 . KK A7 Ryt b e 4 e Y TS-1 P MBS R (W 308, R Ik i ygd 4 1
MRV 1) B i TR R A M 25 40 AT M VIR P AR R TR L A i (0 R IK R IR VIR PR A Neul 7 1E % 40 i Hh 2Rk e v
70 RVEMBE A ks, TEGVE IR 40 i b R Ak, HEDZERS DEJ vh Neud X MEV R ¥ o Rkl LA, [FR, B
Jobd 4 fL e Toll #6244 1, 2, 3, 4 (toll-like receptors, TLRs)FRiX&#Hth 5 Neul —3. FIH TGF-g 4b¥E HCV29, {2 k4t L

B 1) Ji 4k (epithelial-mesenchymal transition, EMT), 412 Neul f1 TLR3 iAW Bukb; #f Neul FEHVIER)G, TLR3 Eik
W B>, deAh, 78 YTS-1 40Pl 308 Neul, TLR3 Feikiflim BIEUE T FiiE NF-«B @, X —g5 R Ut Wl Bs e b Neul
5 TLR3 WRIAGHEVINIER, X 0B DS 1 5 F LA 78R4 T AR A

KA RN, VRN, WEDERE, Toll R
FRA%RS Q7

Y 2 (sialic acid, sia)fe —FhJLBHE, LT
N- 8. O- ZBEAIPE B 5 A ™, H A & )
MEVR IR A 50 2 B RARAT AN, HAz D&k £ 20N
N- £l 28 2 1R (NeuSAC) . N- J8 L BEE 4 IR
(Neu5Gc) Fil 5- fi 2% %1 Jk ) KDN (2-keto-deoxy-D-
glycero-D-galacto- nonulosonic acid) (] 1)@. i iR
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Fig. 1 The core structure of sialic acid®
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YR N A 4 Fh R R I Neul. Neu2. Neu3 Al
Neud®, Fif =& 43 AL T A B A4 20 i J30FH Jo I
b, Neud WIFEBEAA . 2k f4ORT 40 g N L3
o)A . Foorh Neul 7E AR & H 0 & &= 8w
5 RRE RN e BTSRRI BRI FBE PR 45 22 T
P VAR,

Neul {46 /K il W) B 2 FEE, W1 TLRs
(toll-like receptors). Lampl (lysosomal-associated
membrane protein 1) Fl ik & %8 52 (& 55003, gy o
TLRs &2 5k R e e i) — KRR R A o
T R AR R e R e Ak e e AT 2
TLRs /51015 5 ¥ 5 00 % 3= 2253 o MyD88 i it
@A MyD88 AR iz 4E, B T TLR3, Prf M
TLRs ¥ Ji] MyD88 ff #fi 4k 4 3k 11y 3% NF-xB,
P RAE AT 1 R IEW. P4, Neul
TLRs [ 1K S RS TR F Y45 See s,

b B A 5 % Ak i R (epithelial-mesenchymal
transition, EMT) 2 &8 40 fu % % b — AN S 2Lk 72,
i R AT M 30 3 R e e A Dy RAT 1) R Y R 4
ML, MRS 2 TR AR 28 Re ). CAAE 2 M
AR, Al S I A AR K 1 (TGF-B) T A
P IEH LR an )k EMTR.

AT 3 MR EAT A ) N D 1% L Bz 4
J KI5 e A i, 23 AT 3 MRV IR R R IR T L, LA
M TR A R W R e VR PR I (1) T8 22 5, P T
517 Neul 5 TLRs HIRIEM M, AdE—HIRA
TR F M Y13 Tl 5 IO g i 2 R A e v ) A T i it
TR ALl

1 MR57E

1.1 ZApEiEsE

N B DR IE 5 b B2 48 Bk HCV29, A JBS e L
J2 AR R A0 R KIKAT TN B e 332 3 1 i
I AN AR YTS-1 2 3 B A6 fiil K %% Hakomori #(
PRGN . 3 Ak 4 i 2540 T 10% 1 41 1ML 7 (FBS).
100 mg/L 75 % E A1 100 mg/L 55 % & ) RPMI 1640
K55 45(Gibco BRL, USA):F:, Hi7i4ffh 37C,
5% CO,.
1.2 ‘HAETaERE

76 12 FUBREFP A i, 4Rl 25 70%~ 90%
A4y, 218 Lipofectamine2000(Life, USA) [ i
W45, K5 AJS pcDNA3.1(+)/Neul =41 Jii ki 54 e 5
YTS-1 4, Joifighs IR 4 6 h Ja4 b & 10%
FBS ) 4% 3L HE4T 35 92, 24 h J5 il 500 mg/L

G418 HLAZ ik 2 Ji, PRELAN M se b, LRV N
T 500 mg/L G418 Fit Ak R NI FRIE Y R TR, 2
WA H, AR S AR AT E, 19208
1 IA Neul 7K AL G40 Ik (Y TS-1/Neul).
1.3 ERREHXEE PCR

F RNA #2 B ik 71 £ (Cwbiotech, China) M
HCV29. KK47. YTS-1 41 fii-h$2HE RNA, e
Bk cDNA. Hi4E Genbank 541, $ RS2 926
7€ & PCR (quantitative real-time PCR, qRT-PCR)I[1]
SIPER LS 5, S8 BT B i Ak B R
S AR 1 Fras. i UltraSYBR Mixture i
7% (Cwbiotech, China)it47 PCR, 4c4FJ: 95°C
AP 10 min; 95C 424k 15s, 60C iE k. ZEAif
1min, 3% 40 M. {296 & PCR I R 48
HHREAT YOG, WE R g iR C (i, AT

PR 2B 0 B Y 2 DR actin 1)
EPER R,
14 Z|EBRENE

FH T (1) T-per £ 1124/ Wi (Thermo Scientific)
T 20 0 1 (B DU R A i 1 IS N Tl PR Il 410
FURLIREA . SALh), H BCA & ik fo il s i)
#1(Beyotime Biotechnology, China)ill & ¥ Ji& 5 4T
Rk, SRJE I T8 I R 58 (Bio-Rad, USA)¥
HEAKEN T PVDF I L, K IB0CE T 5% 5 0k
H37CHM 2h, —PLACHHRA. TBST EVES
R, BEXS min,  FREEIE S BRI A AL Y0 HRP bR
0 % (Beyotime Biotechnology, China) % il &
1h; TBSTE¥ES5 &k, K 5min. K Pro-Light
HRP k2% &6k A 57 (Tiangen, China) 4,
ChemiDoc™ XRS+1 % R 4o HEAT UG R AR K e 124y
#r. — 3P0 Neul I T Santa Cruz, USA, TLR3 X
kB BEMRILIN IkB. NFxB. BERILIY NFxB 8T
Cell signaling Technology, Inc (China).
1.5 BREZRMHERE

PL 2x10% AN [ L4 d T 24 FLAcH IF e
ML fr . KR 12~36 h J5 0 R £ 2% vb W
(phosphate buffered saline, PBS) Uik 2 8, 4% %
B H B 2 15 ming ] PBS ¥ 3 3, JnA 0.1%
Triton X-100 ¥ E 40 )1 10 min; 1] PBS It 3
W, 5% /- I3 2 [1(BSA) Wil 4°C B IR, 4R
Ji H Cy3 Fric e I FE R 0.7 mg/L #2i R EEEE 3
(Sambucus nigras SNA) Fl B K #t 4£ & (Maackia
amurensis 11, MAL-T1 )= FELIEHE 3 h, PBS
VB3, 5mgeLt4, 6- PRI -2- ZRILN[W(DAPI)
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Table 1 Primers used in this study
Gene Primer(5'—3) Gene Primer(5'—3)
NEUI F:CATGATCATCGCTGAGGAGAT ST6GAL2 F:ACGCTGCTGATTGACTCTTCT
R:TCTCCCTGGATATTGGCACT R:CACATACTGGCACTCATCTAA
NEU2 F:CATACAAGGGGCATGGGTT ST6GALNAC2 F:CCAAGTCATCGCCTCCAC
R:AGAGGAGACTACGACGCACC R:TCAGAATGCCTCCGTTGC
NEU3 F:CTTCCATCAGTGGCTTCAGG ST6GALNAC3 F:GATACCATTCTCCTACACATACAG
R:TTCCACGAGGAGAGATGAGG R:AAGGTCACAGTCCAGTTGC
NEU4 F:AAGAGCACTGTCCGTGAAGG ST6GALNAC4 F:GAGGATCATGGTGAACCAGC
R:TTGTCTCTGCTCTGGGTCAG R:TACTGCGACCAGATCTTCCA
ST3GALI F:GGTGGGTACACAACCAGCTT ST6GALNACS F:AGTCCCTGCAGTGCATTTTC
R:TGGACGGTCACTCAGCCTAT R:GAGAGCAGCACCCAGCA
ST3GAL2 F:AGGGTACATGAAATGGTGGG ST6GALNAC6 F:GACAATCACACACTGGTGGC
R:GACGGGCACAACTTCATCAT R:CGACCTGTCAACCTCAAGAAG
ST3GAL3 F:GAGTCATCCAGGAACATGGG TLR1 F:GTGCCCAATATGCCTTTGTT
R:ACGCAAACTTTTCAGAGGGA R:CAGCTCTTCTGTTTTTGTGGC
ST3GAL4 F:GGGACTTGCTGACCATGTTT TLR2 F:CAAATGACGGTACATCCACG
R:AGTCGCAAGGTCGCTGAG R:GGGTAAATCTGAGAGCTGCG
ST3GALS F:GCACGGATTAGAACTGGG TLR3 F:ATGCACACAGCATCCCAAAG
R:CGCCCTCTGGATAAGTCAT R:AGGAAAGGCTAGCAGTCATCC
ST3GAL6 F:AATTGCTGGGGCCTCTCT TLR4 F:CCCCATCTTCAATTGTCTGG
R:GCTGCGGGTTTGCACTG R:GAGCTTTAATCCCCTGAGGC
ST6GALI F:AGGCCCATTTTTCTCAGGAT

R:GAGCCCAGCTGAAATGGAC

et 10 min, d5 ) B J (8141175 R 11 Glycergel [#
BRIEBE A E, BT T 4C &4 NEDEIRAT.
F] ECLIPSE Ti-U 81 % 2¢ % WA i /1 1060 15 T M
%,
1.6 RERAFEAR

20 M ol 46 1.5 Brads, € B Pt
BFE R, PBS ¥t 5 minx5 %, 4XJ5H FITC Frid
() —Pi i BEOBHEE 1 h, PBS ¥t 5min x 5 K.
H 5 mg/L-1DAPI = i & 5% i & 10 min, PBS Uk
5 minx3 K. KR EIFIER A Glycergel [E 5711
#H W% H b, ) ECLIPSE Ti-U {3 & %¢ % W & 4
10x60 % ML 541 1.
1.7 ERETE

76 6 FLAR R R, 90%f k& I 5 Gy, 4
I Lipofectamine2000 [f1 4t B 15, #4 NEUI 1 2 X}
siRNA F1 scramble siRNA %% 4% %] HCV29 41l g+,
48 h JE PEHUE B, A AR 0 B A T A

2 FER5SH

2.1 BEBtIEYAAE & IR ER 2 2 AT
BEARF L - RBE LRSS A E A L o

SNA FI MAL- IT 43 2 5 e R o2-6 Fil o2-3 e
WIREE MBI R, MR B, 4G
BRI Z, SNVIDOLE S8R, MRIERER
et g B, RN HCV29, KK47 3| YTS-1 1
Yt L RS R (] 2), R BIIX 3 PR M (1) e
R AL BT .
2.2 FEBtEUMRE R P IEREREE . MRERE B
&2 S : ) g

BT BRI, ARSI — 2 oy b M R T R
AL «2-3 AT «2-6 3442 (1) MV R 1 B Bl A 3 PR 4
IR B S K E AR AR (] 3). X HCV29. KK47 Al
YTS-1 4 ffu 1) qRT-PCR 45 AL A B, BAss il 1)
W VIR 2 6 A% W AE KKAT T YTS-1 vh i 3 sk K S 3
1 HCV29, R R MG NEU2+ NEU3. NEU4 %
RITE KKAT ik sgoK P T oAt 2 ¥4 i, HoAk
YTS-1 o (1) ¥ 5% K ¥ | A%, NEUI {E HCV29,
KKA47 F1 YTS-1 H (PSR IR B, 5 3 BR4
O E Y S R T E A UMY P
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Fig. 2 MAL-1I-Cy3 and SNA-Cy3 staining of HCV29, KK47 and YTS-1
Cell nuclei were stained with DAPI, and Sialic acids were stained with Cy3-conjugated lectin. Scale bar: 50 pm.
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Fig. 3 [Expression of sialidases and sialyltransferases in HCV29, KK47 and YTS-1 by real-time PCR analysis
*P < 0.05; **P <0.01;, ***P<0.001. /: NEUI; 2: NEU2; 3: NEU3; 4: NEU4; 5: ST3GALI; 6: ST3GAL2; 7: ST3GAL3; 8: ST3GAL4; 9: ST3GALS;
10: ST3GALG; 11: ST6GALI; 12: ST6GAL2; 13: STEGALNAC2; 14: ST6GALNAC3; 15: ST6GGALNA C4; 16: ST6GALNACS; 17: ST6GALNAC6. W :
HCV29; J: KK47; @: YTS-1.

2.3 FEMIELARE R S Neul BIRIZKELT K LR 57K P — 3, Neul & (17 HCV29. KK47
ASZIGBE— B A R UK BRI T X 3 BRAl N YTS-1 3R IE B IRBHR (A 4a). 41
o Neul [)36iA481k. HAREIBL R BN, 5 EIOESR FIKIESE TiX— 4518 (& 4b).

@ () Neul-FITC Merge
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Fig. 4 Expression of Neul in HCV29, KK47and YTS-1 cells
(a) Western blotting analysis of Neul. (b)Immunofluorescence staining analysis of Neul. Cell nuclei were stained with DAPI, and Neul was stained
with FITC.
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2.4 FEMEMMEERED Toll HEZIKFIEKENTL

Z AL Won, Neul 5 TLRs Rk L H R
WeAds 5 B A — € O8RS, 41 TLR4 n]
WL G A A I A2 A4 RN 4 55 i 2 11 9(MMIPY)
MR R BIL A0S 40 M 3R T Neul (1) 3R IA87,

ARSI A ARSI T LR R TR TLR2-
TLR3 A1 TLR4 R FIL, KK TLR2. 3+ 4 1F
SR Il RIAY =T TLR1, H 4 Ff TLRs LA
£ HCV29 1 1) 6 s /K1 B vy KKAT v HL ik,
YTS-1 AR (K 5), X—{bia#4 Neul 7E 3 £k
0 AR b A 2L
2.5 EMT i3+ Neul 5 TLRs FRIEBIEX DT

H TGF- &b # HCV29 41 i 48 h, fii 2 K ‘E
EMT, &7 EMT 4 et Y. il id gRT-PCR 7347
Neul 1 TLRs 154 /K122 KB, HCV29 41 il
KA EMT J&, NEUI 2K RRAK, TLR3
AR 98 /> (B 6a). M £E Neul 3 ik AH % 4 i i
HCV29 4il figrh, X NEUT 3R 3 I8 HEAT 8% (7] T8
JEREI T Toll #EZ AR s AR, R R

(@ (b)

» 20F % 15p
g Mm%
< 15f 3
g z
g 10t [~
2 * 5
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Fig. 5 Expression of TLRs in HCV29, KK47

and YTS-1 cells
*P < 0.05; **P < 0.01; ***P < 0.001. W: HCV29; [: KK47; O:
YTS-1.

KPR (K 6b).  [FIFE, HCV29 4l i &4 EMT Rl i
Je 6 PRSP Neul AT TLR3 38 IA 38 BRI
(&l 6c). Dlit,  #E DU e R B Neul A1 5 TLR3 (¥
FIE AT BEAFAEAH DA

(c)

-
TLRS -

B-Tubulin AEE— —

TLR2  TLR3  TLR4 TGF-B - +

Fig. 6 The relative expression of Neul and TLRs
(a) Expression of Neul and TLRs genes in EMT process in HCV29 cells. (b) mRNA levels of NEUL and TLR2, 3, 4 after Neul gene silencing in
HCV29. (c) Western blotting analysis of TLR3 and Neul after EMT on HCV29. *P < 0.05; **P < 0.01; ***P < 0.001. W Control; [J: TGF-g treated.

2.6 Neul 5 TLR3 RETif@KZBHIXR

T 3P IIE Neul A1 TLR3 Z [l ¥ AH G,
ARSI 30 I RS LU ER B AR HCV29 i il NEUT
FEPFR IR AT RIS 40, RN e 398 NEUL 1)
YTS-1 Fa e S e i . 28 8% 1 o B0 320 4 0 o 30
TLR3 (%% 7840 5 Neul —%5: 7 HCV29 HiytER
Neul [FJRIARS, TLR3 FKIA FF; IMTE YTS-1
ik Neul, TLR3 FKikthptiz FHmi(&l 7a, b).

TLR3 fiE & — M 50 XUBE RNA, il o 4 #t
MyD88 155 5 it 1% FH AR i MyD88 15 5 il % K Iy

NF-kB 15 5 il . NF-«B T 374 T- 40 i
HSMEER WBERATE RIS, 1% NF-«B
BT T, kB RAERERAL, NF-«B R, JF KR
BRI AAL, WP UL e . AR S5
HE—25 % TLR3 Fiif NF-xB I8 B EAT T A, &5
RARIAE YTS-1/Neul 4, TLR3 FIAKF-Ft
. WEIRIL IkB BBGE, BEIR 1L NF-kB ikt T
. FUEHEN, 7E YTS-1/Neul 4024, Neul ()it
FKILfeE L TLR3 3% NF-«B 15 5l i (K 7o),
e R A EH .
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Neul e EE———
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S———
TLR3 -- & o= NF-kB  —  —
B-Tubulin AN SR Sl S— P-IkB - —
> > -_—
& oQé %@0 < 1B
$ S5 g
s S & p-Tubulin  “——
B B 5

YTS-1 YTS-1/Neul

Fig. 7 Expression of TLR3 and related pathway in NEU1-silenced HCV29 cells and NEU1-over expressed YTS-1 cells
(a) Neul and TLR3 assessed by Western blotting in HCV29 cells (WT), siRNA control and NEU1 siRNA-transfected HCV29 cells. (b) TLR3 and

related signaling pathway in YTS-1/Neul cells.

3 i it

Ak, R Z W0 R AP A P S e
IR FRIE 5 G MIRE TE B R BTN A7 A % )
MRFR. CHREERY, o2, 3- MERRETE. B
FE AR RIS BRI, o2, 6- MR 1 1 IE 5K
ERFE S FUBRRE . S5l FE i, 1o 5%
YRR i IR, e Ak, R 1) R A
RARNEAL. R28. TBA XA, FiuEthE
B, MV R B B T (ST6Gal 1) At 12 v A B o 4 it
(SGC7901) 1458 FIT#% g J1PALL J AR 22 68 J) 2. iy
W Y PR I Neul 1524 2 U) B K it o2, 3- Fl a2, 6-
W Y P (R MV PR I, PT REAEIDIE . RIE RN B[R
DR BRI T PR 55 22 P vh R A L) .

TLRs &1 3= 40 i VU & Fh 32 40 00 153 1
FERZAK, Z5AER R MERE (RAR T 0%), NF-«B
7T TLR FUFAE 5 1B, 40 M52 21 A= 9 N B0k
WG WS NF-kB A Tl F2 1 N AZ T 15 98 RE AH G 4H
M RIE, Ha. midh TLR3 gt —iH
HNUEE RNA, Gl AR MyD88 17 5 i i Al E 4% it
MyD88 15 5 il i K I NF-«B F1 MAPK 15 5 il
B, Sl M 7 1L-6. IL-12 FIT TNF-o f R
i, LR APC 41l i %1 CD80. CD86 2% I i) i 77
T IR AR R R ) R R,

ASEIG RN, AR S R R I e, e
TR ¥ 2235 14 i H. Neul [1)RJE T, 1M Neul 55
TLR3 [FZRIA 7K RIEA ¢,  HHUEHEN Neul n]id@
it TLR3 HEMMT#0E NF-xB {5 Sl . #E—2Pari
Ik T A I RRE AR T J e e AL 0L I35 456 m LS I
DA & M IR WV R e A% I % Neeul 15 5B i
FETE G R BRIV A OCE. 724 5 1 AR )
PATE Neul R AU IR 22 BRI 1 5% IDE g 40 . % AR
0 o bR RS T B A A PR, KR B 1E Neul %)
TLR3-NF-«B {55 18 % [ 1E [ 5 AE -, R &
T TR AR e ) S T M R R e B Bl AT 0, I
HE— 20K 1k Kk Neul 418 H NF-wB 18 % T iidk
DR PR s O, B I A B R 1y AR Y S 8K
5, DAfsE Neul 5 Mk A ok Je a2y 2 1Al R AH
KNE, IS IDE 12 W RNVR T B 58 4 LA,
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Effect of The Abnormal Expression of Sialidase Neul
in Bladder Cancer on Toll Like Receptors”

ZHAI Yan-Hong?, LIU Chang-Mei?, GUO Hui?, YANG Gang-Long?, GUAN FengV™
(Y Key Laboratory of Carbohydrate Chemistry & Biotechnology Ministry of Education, Jiangnan University, Wuxi 214122, China;
2 Wuxi Medical School, Jiangnan University, Wuxi 214122, China)

Abstract Sialyltransferase (ST) and sialidase (SA) are the main enzymes responsible for the addition or removal
of sialic acids to the terminal of glycan on glycoprotein or glycolipids. In our study, the expression of sialic acids,
sialidases and sialyltransferases in normal bladder epithelial cell line HCV29, and two bladder cancer cell lines
KK47 and YTS-1 were detected. Our results showed YTS-1 cells, the highly invasive cell line, expressed higher
level of sialic acids than other two cell lines. However, the level of Neul in YTS-1 cells was the lowest among all
the cell lines. The expression of Toll like receptors TLR1,2,3,4 was consistent with neul expression in these three
cell lines. When normal bladder cell HCV29 underwent TGF-g induced epithelial to mesenchymal transition
(EMT) process, expression of Neul and TLR3 were significantly decreased. When Neul expression was inhibited
in HCV29 cell line, the level of TLR3 was also reduced. Overexpression of Neul in YTS-1cells resulted in TLR3
increase accompanied with the activation of NF-kB signaling pathway. Our results indicated that Neul shared
closed relationship with the expression of TLRs in bladder cancer cells, which may potentially provide therapeutic
candidates in treating bladder cancer.
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