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¥k T24. EJ 94E A, F53E  ELISA #l 30 4] % B fk % b 5% 8 & Fo 30 4 4 BE AR A 37 88 B kP LL—37 84
A, FIRHAER T24, EJ A k3% Lk SV-HUC—1 28 02 R Bl L LPS RS tafss Ik L ig & LL-37
KF, SEMBAFE i R RASBAE S (RT-PCR) % 3140 30 4] 15 b B e B a sk, i
TR R B B BAR AT LL-37 09 R A, EARSNE R B R B 69 LL-37 4 M F T24. EJ #» SV-HUC-1 %
B, MTT #amlanf ey 3gai, R 2 RREF o5 bR B4 o P LL-37 89 R-F 554 (2.0240.06) F=
(24.3240.02) ng/ml, ZFALTFEL (P <0.05), LAEALLFLERET, LL-37 ERALPERARNK,
AR B B K, hE AR T RINNI BMERK, RT-PCR 4R AW, KR BHEL P LL-37
B K KT OB AL R 5 2 30 45, T24, EJ 4= SV-HUC-1 0 M2 LPS 5 3% ik L& b LL-37 i E 39t
o RSN, LL-37 25 ZRMEIITH) T24, B 40 a3 78, fo F 3t SV-HUC—1 @B 4] % 5 69 R
258 LL-37 5 09 K A TR A £ — R 09 XK, RS Z R 0 LL—37 T3 h) 5 e T24. BJ R £ K.
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Relationship between antibacterial peptide LL-37 and bladder
urothelial carcinoma*

Bo Zhu, Qi Zeng, Guang-rui Pan, Hui Zhao
(Department of Urology, the First Affiliated Hospital, Kunming Medical University,
Kunming, Yunnan 650032, China)

Abstract: Objective To detect the expression of antimicrobial peptide LL-37 in bladder urothelial carcinoma,
and research the effect of LL-37 on bladder cancer cell lines T24 and EJ in vitro. Methods ELISA was used to
detect the level of LL-37 expression in the fresh morning urine of 30 patients with bladder urothelial carcinoma and
30 healthy people, and LL-37 levels in cell culture supernatant secreted by the bladder cancer T24 and EJ cells and
urothelial SV-HUC-1 cells after treatment with different concentrations of LPS. Immunohistochemistry and RT-PCR
were used to detect LL-37 expression levels of tumor tissues, tumor base and pericancerous tissues in 30 resected
bladder cancer specimens. MTT was utilized to detect the proliferation of the T24, EJ and SV-HUC-1 cells treated
with different concentrations of LL-37 in vitro. Results The levels of LL-37 in the urine of the healthy and bladder
cancer patients were (2.02 £ 0.06) ng/ml and (24.32 £ 0.02) ng/ml respectively, the LL-37 level of the latter was
significantly higher (P < 0.05). Immunohistochemistry displayed negative LL-37 expression in the cancer tissues,
and positive expression in the inflammatory cells, vascular wall and smooth muscle cells surrounding the carcinoma
tissues. RT-PCR results suggested that the LL-37 level in the pericancerous tissues was about 30 times higher than
that in the cancerous tissues. The concentrations of LL-37 were elevated in the supernatant of T24, EJ and SV-HUC-1
cells after stimulation by LPS. /n vitro, LL-37 inhibited the proliferation of T24 and EJ cells in a dose-dependent

manner, however its inhibition to SV-HUC-1 cells needed higher concentrations. Conclusions There may be a
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relevance between LL-37 and the occurrence of bladder cancer, and high concentration of LL-37 can inhibit the

growth of EJ and T24 cells in vitro.
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B RIRPER -, TENE BB REAR Y b e by
AR, IFEMBER AR S AW, RS
W IR F YL YIRS P, MICHAUD %5 ™ R 30, 184
RAE AT e e i A2k o RIS A 5% s 9 e i
2 A PEJSRERIHR] Y. SUTTMANN 25 " 584058 4 bt
WIRRA R A B AT I e 3858, X REMZF
AR LA 50 X S I | A AR 2]
LL-37 FUB R R, %50 B AW AR T P
WIRR, AL TEHR e SLal, DI B G
SRR — SR IR
1 #ABREFE
ST P
T24. EJ Al SV-HUC-1 41 ffg ¥k 35 W F v [ B 2
B FE B S o8 T i i1, LL-37ELISA {7 & A
far 2% Hyeult A7), LL-37 1 B /R A FRA A&
A%, PCR X & H H A TaKaRa A /], B —actin £ 753
FEFTIARIE T 26 [ Santa Cruz 24 7)), R¥t A\ LL-37 £7%
PR 26 E Abcam 2 FIH24E,

1.2 Fik

12,1 mfsEdor ik JBEE T24. E) difsEsRT&
10% FBS 1) RPMI 1640 35552, SV-HUC-1 4L
B ILR R FRIL o DMEM b, ¥ T 37°C. 5%
AR CO, B FRAE, AR 2. 3 REHLGIRM, 44
ICAEL 80% ~ 90% HHEL,

1.2.2  ELISA A ok . fafeds ok L+ LL-37
#2014 4FE 1 H 2014 4F 6 J R W E R} K225
— PR I B i e o s 3 30 491, I B AIL 35 HL 30 3] 4t
FRARBEFT, WA R PR 5 B LL-37 A5 it
G Ul B A XS REAS AT I, KE 3 BRAH LA 1 x 10°
A fml (% FE R AP T 24 FLAL, 300w 1/ FL, FR4mALIC
BREIR 60% I INE R IR0, AP BImA 1. 5/
10 g/ ml LPS, £1&% 3 EIFL IS FIXf R, 4heesh
FeJa B LL-37 0] S e I o 25 LA Tl
123 FIR LA S A2 RT—PCR & 5 Bk 5 20 48
B H R B ZBLR LL-37 69 kA 2014 4F 1 H -2014 4F

1.1

9 H B B BF R 2255 — I B B 9 bk i A8 30 41,
AP BURE A B A RIS E 1 em DL AR, L
FAHBEFRA (SN TC W 980 R ), AR A g
A, AL, MR e 240 R U W 5 B
YE, RN JE 2 4% B0 o LL-37 BHYE. 2% 3C
fik [6] B4R LL-37 514, Ef514 : 5-GATA
ACAAGAGATTTGCCCTGCTG-3', K[54 : 5'-TTTC
TCAGAGCCCAGAAGCCTG-3', 9" 4 H Bt K /N K
173 bp, WZM B —actin IE[MF|H : 5'-CCCATCTATG
AGGGTTACGC-3', 5[4 : 5'~-TTTAATGTCACGC
ACGATTC-3', ¥ Hi i BeR/INA 150 bp, 71 LifFAER
FEHAFIE M. K Trizol B4RHUZHZ M RNA, PCR
2 A & . KA DNA 1 l. 10 x PCR buffer 5.1,
dNTPs 41, LL-37 1E 2 1] 5] ¥ 45 0.5p1, ddH,0
151, TagDNA % & B§ 0251, PCR JZ I & 1F .
94 C i AZ P 2 min, 94°C7AE M 30 s, 58°CiK k 30 s,
T2°CHEAH 3 min, 3L 30 MEFR, 72°CHRLELAEH 10 min.
SN J X PCR S WA T BB b o8 e v vk LA A RT—-
PCR ¥ 34728 (29173 bp ). &% BA &4, WH
TN AR B i T WSO AT S B AN Y . 5 R PCR 57
UL F4T RT-PCR b, 4505 HiIN RT-PCR 14"
BRI 2 K PCR e st il VR AR £ .
1.24  MTT # 0 28 ff 22 LL-37 4 22 69 38 75 oL
B 3 KR LA 1 x 10° A4 /ml 1) 28 B £ 80 T 96 LR,
100wl/ fLo 43 3 Jn A 22,5, 45.0. 90.0. 180.0 £
270.0 p g/ml LL-37, £3% 54~ @l fL M 25 1 0 BR 4
24 h JEHIA 20 w1/ L MTT ( Smg/ml ), W5 4 h J5 W3+
FLNEE IR, N 150 w1/ #L DMSO % 10 min, i
FRA L 490 nm AW SGEE OD H, SEHHEE 3 IR,
1.3 SHit=EFH*E

BlE MR SPSS 17.0 Geitarit, %R
PR+ brifE2E (xxs) RFITR, WIS FEA LA «
e, AL LA R T 22500, #E— P PII L
BERH] SNK—q 6156, P <0.05 HZFA G752 Lo
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felt )3 % B ZH 19 LL-37 K P43 512k (24.32£0.02) F
(2.02£0.06) ng/ml, &1 KK, ZFHGEI¥E X
(t=1931.240, P =0.000), Jp%hts & IR H LL-37
IRV Ae i e ot HRZH T
212 BB P LL-37 69 &k LL-37 7ERERE A
SUNIEIRBAYE, AR B SOREANA . I 4 RE
FOF WU 2 MRS . WL 1,
213 &L 1L-37 8%k DL B -actin ) PCR
FEISR S VRN I R, SR S iR LL-37 &
R, W] LRSI R L2 LL-37 At gl 4
FEX R . UL 2.

23k RT-PCR 15t 5% bt 98 20 SO B bk 98 25 241 21
o LL-37 JEKERIAM C A Ceiig . Coiiss, iS5 W
% B -actin i Ct{H Ct WS, Gk 2%"=20
Ji 655 —Ct NS IR E v] ULBS s 55 41 4 rp 1L1-37
HIFEIR 2 R 2 30 fy. LA 3.
214 ek EF PLL-378 k& SV-
HUC-1. T24. EJ 4125 LPS UG 4015 750 13k
HLL-37 WIS, $RRBEE LPS VRN, 3 Bk
Y LL-37 FikThm. W& 1.
2.2 k45 LL-37 1E AR AMAVIEEE R

W2 fron, 45Uk LL-37 i T24, EJ., SV-
HUC-1 2B i WO B b3, ZR A% E XL

A: FEHZ, B: MAF, C. RIELNML, D: SFHIL
FEAR LL-37 WFRiE (R d b=k < 100)

1

xz2 MTT &NAEEPIRIEEREILR

(P <0.05), Xf T24 . EJ 40 A48 58 45 B B A4 E R
HE—@ Rt M LL-37 223 B 3K 270 w g/ml
A A FE B H X SV=HUC-1 4iAE a3 HI7E

2000 bp
1 000 bp
750 bp
500 bp
250 bp
100 bp
i 5% 4 21, 6. DL-2000 Marker;

173 bp
150 bp

1. 2: B-actin; 3 ~ 5:
7~ 9: JHAH
2 KMAMF LL-37 HFRiE

40-

s b
B3 EREZHRALL-37 HEXRE

FEH

®1 RS EiER LL-37 BRiE

(n=4, ng/ml, X+s)

0p g/ml 8.09 +0.12 532+ 1.84 7.53+0.12
1 p g/ml 9.41 +0.67 20.78 +2.84" 7.99 +0.55
5w g/ml 4141328 50.15+4.07 1027 +0.59'
10 w g/ml 54.00+2.89"  62.51+0.54"  13.33+0.34
FAg 435308 389.821 144.225
PH 0.000 0.000 0.000

H: T 5 0pg/ml 41Hb%E, P<0.05

(n=6, xts)

0.0 g/ml 0.703 + 0.0461
22.5  g/ml 0.579 + 0.0469"
45.0p g/ml 0.555 + 0.0229"
90.0 . g/ml 0.541 = 0.0331'
180.0 . g/ml 0.505 + 0.0236'
270.0 p. g/ml 0.384 + 0.0239'
FA4 54.720

PE 0.000

0.922 + 0.0592
0.773 +0.1096'
0.708 + 0.0939'
0.576 +0.0485'
0.413 +0.0311"
0.226 + 0.0664'
83.360
0.000

0.342 + 0.0056
0.339 + 0.0096
0.336 + 0.0077
0.329 = 0.0104
0.330 + 0.0061
0.289 + 0.0074'
35.830
0.000

500w g/ml #HILE, P<0.05
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VAR BFSE s, LL=37 5 W i 06 R AR b,
AT B . S AR, R UL AR |
P ELE . MER AR, B(EM PR LL-37 W7
[Fi] — g vh e IR B AR AR . VON 48 ™ &3,
20 ~ 30 ng/ml LL-37 I fEE Al i i (e, it
WREEHN 20 o g/ml Je i A0 M A £ B s . LA Y
KB, IR SOASE o Y S 40 436 Y Cathelicidin 28
PUE KT LS B A AR 5 5 REN 28 ™ (A5
S5 AN Z bt AE T BT ) LL-37 W B A= 3K
PR, HTA. REMEAMmfS R 1 g/ml,
100 ng/ml, T 3CHkH LL-37 B93E A 20 ~ 60 p mol/l,
PG AT L LL-37 ¥R JEE A 2 S5 6 s () 5

IS LL-37 76 % IDE 8 R0 38 DR v A0 vk B 3
@R L, R4 —FHE 1 LL-37 Sk 5 Tl b
We? 454 AU a8 ROk, LL-37 28 RIK
TEFRA R B R IL. SR ANAE M i RE S AL, Ty
SRR LU FGE AP, $2RiX—THRE Y LL-37 1R AT fg
Sk [ F X i 55 21 2 S S e A A KA
B RAEAMAEE /3. HEGE AR, PR T I
SR B Y LL-37 7 192 B Mo 93 40 A5 1 i g
RA R SAEERER " AP, REdni
FERAELUIRIJR Cathelicidin T K CLAMP 1] 38 i3 524k
JOREANME PR SR REE B AR, ELIh R 40 R 2 i T s
TS B LL-37 fFeik, 88 LL-37, &
i R R A B BRI R Y ARANPHEE T ARSI
IV 40 6 1 ) 9 200 M e [ 355 % L g 2 155 £ 1 e g
TR BRI, e B0 05 200 i T 30 o 344 5 e 7R K
LL-37 (Y35 Ao IR 1E B9 SL0 4 M1 HE A . 3 EATT
FEARIR, MR R T LL-37 B A AE B X g B
M, ZER I, B AL R oA R e I Y
LL-37 ik, HZ LPS RIS bk 4 i s 72 i -
AT R B T, BNk SV B Rl N Y LL-37
XTSI bR B b e e A H AR o SR, MAEAARSME
FH22.5 ~ 270w g/ml LL-37 B, JH AT 5% ot s 240 A
BB, T X I DR R 40 e A 400 ) P U AS T 48
FEWTE—E B M BE T BBl Y LL-37 XoF Mo 40 B ) R 1051
TR, [FRTRIFE R, ZVHh3Es4Ek LL-37 5 i
OB S AR T re o K P i R PSS 2 A 9 () s 5
PEARIGYT IR B PR A A LL-37" XFFizbit gt b
PORBIENSN LL-37 BARTFRIER, EE VR FIRTR R
LL-37 £ [R]— g vh e B P Fid s — e, Rk

FAN, A FAEARDT LL-37 X 0P S8 A 1E
K FHEER S A F AR LL-37 7E 8 i i Fak Wt e
W, R8N, 1 FREREHS AR LL-37 %
K, KT REJE T AR AR R L S U A 1 [ oAl
W TP, A2, ARA 1F, m5
TR BN MEHHIE SR BR, B
2 i VT 3 2o A3 LL-37 SR BCG A4k, ZEIA
LL-37 HifR)5, BCG BT iRan B i ias, $R
—EMREEIY LL-37 W] RE S W e R 1 AR G, XA
FEAE T - S a5 A ALz AR " SR, X
WFFE T 5CF LL-37 FBE IR R 6 - 2 988 ) 835 i AN FR
FUIHRBNEL, 0T i R — 25 S50 ok ) R o4 5 ] 2 2
KR o

2 B 5 38 i LPS 3 3 AT 5 & T24 . EJ #il SV-
HUC-1 4050 LL-37, FWABR T IEH IR 40
JHL, RSP % 1 Bz da A M R v] LA A LL-37,, [RIY,
2 A e BRI O Ao R A A S A AR A — R
() LL-37, 48 HnT REAE M i) A s e 31— R
SRR AR LL-37 §97=4:, iR & LL-37 5%
R A, M — RS, HAZESE TP UG 30
il s A E B LS AS, FEARBCRZEMRK, 1
HAR B — R 4R LL-37 S5 e IR % 1 i g
MIAEDCHE. o, PRSI Mk EE R LL-37 T4l b i
T24 . EJ ZHMIAY345H .
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