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[BE)] E=58/1 MHREBEMIKEM (accumulation-associated protein, Aap ) F& K K b A K K FB1
(TGF-B1 ) X AHOCAE WM b3 e Wi BRTE (SE ) AEWBOIE BUATSENR o Fa5E Tl S 43 B 16 DRI A8 2 A A A

ARG K A BRI R, PCRILAGIN A= 4 BT BUAH S IE R Aap , K 26 B2 AT BR B Aap 3L R RR AR IE BURE T o % A
FE VL HEECIE /NN M Bl 28 2 AN LB 0, 5 NI R AN B AS49E A TRI M EE (10 ng/mlL, 20 ng/mL, 40 ng/mL )
TGF-p13LI%EF730 hiG, WIS ASE Aap+#k . SE Aap-tk T 5 B8 FIREAR IR FR30 h, 25 okl B Il 45 26 241
AP TS AL, FIH MR R TR AE M RO O . S5 5R Aap KEIR 1) 5 98 e A AT BR T A= B KT 1 2% 1)
AH3E (P<0.01) , 7E (10 ng/mL, 20 ng/mL, 40 ng/mL ) TGE-B 1V i 2H [ T AR I 22 1T SE Aap+2E I A JEERE R T2 1
41 (P<0.01) . SE Aap+FEFETGF-BLIK BEZ M A= Wy B )RR JE I . 25 5% (P>0.05) o FEAN )V B TGE-B 1A+l T SE
Aap-BEBIRBEIE LI AN R AE VIR . 4538 ARl R A A BRL G [ B v 3R 2 A4 BR DA A ap 56 R 223K PRI MR R 5 T
PR A=W, TGF-BLXTSE Aap FHEIE LA 141 AE WA — & S A
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[ Abstract ] Background and objective This study was conducted to evaluate the effects of the accumulation-
associated protein (Aap) gene and transform growth factor-beta 1 (TGF-B1) on the biofilm formation of lung cancer-related
Staphylococcus epidermidis (SE). Methods Species identification was performed to isolate SE strains from clinically im-
planted materials in lung cancer patients. Stable genetic aggregated proteins, which are associated with negative and positive
isolates, were obtained. The biofilm-formation ability of the SE Aap gene was determined by PCR. Density gradient method
was used to extract peripheral blood mononuclear cells from patients with non-small cell lung cancer. After 30 h, these cells
were co-cultured with A549 at different TGF-B1 concentrations. The supernatant was then combined with SE Aap+ and SE
Aap- strains and co-cultured with a medical silicone rubber. A semi-quantitative adhesion test was performed for each bacterial
biofilm formation. Scanning electron microscopy was also conducted to observe the microcosmic condition of this material
on the bacterial biofilm surface. Results The Aap gene was closely related to SE biofilm formation. At 10 ng/mL, 20 ng/mL,
and 40 ng/mL, SE Aap+ biofilm on the medical silicone rubber surface was thicker in the TGF-p1 group than in the control
group. No significant differences were found between TGF-B1 groups. For the SE Aap- strains, no evident biofilm was formed
in TGF-1 and control groups. Conclusion In plant material-related infection of lung cancer patients, SE Aap+ strain easily
forms biofilm. Furthermore, TGF-B1 was conducive for the biofilm formation of SE Aap+ strains.
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2. BIRAE S, MiEE A B RERT, TERZLGGIh
Jrim: AR ALY TR SUNE T A S8R
REMT, DI R BEN I, FEE LA AR LY
&Y ( biomaterial centered infection, BCI) , 2B PN/EEYL
[EY-IN N

TR BB TE S B ER T 20 BORG B TR AR R R T
FEAEPINE (biofilm, BF ) DL RAILIA G S RE SR 21
BCI S &AM, MELAFE I G HE R K,

BCIZ H A4 BRI m T kS, Fel 2 e e bk . KGR
2% AT 2R 0 TR % B2 A 25 BR 8 ( staphylococcus epidermi-
dis, SE ) FHBfkE At R R AR, SERSHTHIAM A}
TG, HAPWRREMICHE T (accumulation-associated
protein, Aap ) , W {EiFSERIEILINBE, EILMANEEY)
HERY) T SR

iﬁ}ﬁ&ﬁzﬁ?—ﬁl ( transforming growth factor p1,
TGF-B1 ) st 40 i o3 W o e it I 2 —, 3%
IHRES R AN IS . ph e 40 i o I B TGE-B LA
AN Sy VR UIARSG, T H S IR R A L R TR K
EE X7

ARSI PR TGE-B 15 2 1 7 % BK AT A ap JE DX X A
B R RS SR IR A ) T B ) 52 )

1 MRI5A%

L1 RIS RN R 286 2 B AT ERPR ERRRP62A
(A=W TP, 28 5L DR 24 I iE B AR AE SE B Aap 5L
K ) , ATCC 12228 (A=W FAIBAM:, 23 K4y

%1 PCR314. EHBER=WKE

Tab 1 The PCR primers, annealing temperature and the products lengths

EMAap BL R ) W A v E R EBE A s s A
IS B s 240 L R AS 49 FR = B A bR A SR BT AR i s A fb
A KA 5B (PeproTech/v ], &) 5 kAN > 25K
(Sigma/yd], FEH) ; APLRAAL S, ( BioMerirux/NH], ¥
[%] ) ; rTaq DNA Marker ( Takara/Aw], HAS) ; PCRffif]
RS IMNR IR, K% TaKaRaA: ) TR FR S ]
wit, RilEA TAY TRARA A

B R (U)K AEMMRL R ), K RERRIE
BN T M A F20.5 emx1.0 em K/, FIEEZE24 h'K 5
Fi. RPMI 164085355 . DMSO., PBSZE iR ( GIBCOZY
H, JHE) ; FBS (COSTARAH], ) ; Rl
EYO LS10 ( Carl Zeiss/A FIfE[E ) 5 AN EHEEAL . B
BEPCRIY ( Bio-Rad/AH], E[H) .
1.2 PR B A R 13 B . %8 S A R DNARYHZ R
L.2.1 PR K M B o0 8 . S BRI 5 A A Y
g £, FEHERR A8 R K AR Bk e K At Jsrt PR 7 2
PRI, FEEFEEGHENT, WESE . K58
3emiz TRGEFHEEY, &R . @A UEM O a2
&, R TR R R, FiE T 3R AR o AR
s M0 B AP RV TR A R 2 R ey, APTURI 454 T
FlUE %, BRI o3 B A0 40 TR 8 3R B A 3K T
1.2.2 JHFDNAREIR SR 2 BK A R 15 mLIN
BiFR 37 *CRER 0, S 180 yLAYTELE M), il
A20 pL SO mg/mL% [ MHA 37 "Cilt &20 minf7, MIIALS
uLI¥ & FIBEKIR ST, SS °Clii 40 min, JIIAS uL RNase AfE
Dk, HE20 ming JILA220 uL BTLZE WP, 1RA)IS
65 °Cilh 10 min, K¢ B3GR AP+, 500 uL Buffer HBY
W, 10,000 gE4.0>1 min, 1 mLiJ70%ZBEPEIRIGUTNE, B
DFECBE, B T200 uL TEZZ iR, HEAPCREGI .

Gene Primers sequences

Product length (bp) Anealing temperature (°C)

Aap Aap F 5" -AATGTCCCATACCCTCTA-3'

AapR 5 -GTT CTCCGT T TATGTCCT-3’
165 rRNA 16srRNAF 5" -GGCGACTTTCTGGTCTGTAACT-3’

16s rRNAR 5" -CTAGAGGGGTCAGAGGATGTCA-3’

570 58

285 60

Aap: accumulation-associated protein.

[ i ks

www.lungca.org



*310 - o R e 201444 H 1745 55 400

Chin J Lung Cancer, April 2014, Vol.17, No.4

1.2.3 PCRY 1 Aap DNA, 16s rRNA, il pR< % Bz %5
I PRIA R Aap 5L AR B A1 4G BR G B A 4 A A, 16
RNANNZ:, §IAap el (K1) . PCREUVITFE: 2
A7 94 °C 3 min; Z81E: 94°C 30s; Bk (Aap) : 58
°C30s, Bk (16stRNA) : 60°C30s; #E{H:72°C 1 min;
PEIR: 52-42LBRISAHER 3 IZGEA: 72 °C 10 min, flik
JIFEARHUDNA 2 uL AN A 2% B A BE A, il A Marker
2 L, TEHLIKAEANHEAT100 VELIK20 min, BLRSGHTTHS
D, ARGl R SE ) B Ak Aap FE PR 423k

1.3 3 R % BR o Aap ZE R 78 B2 FRERR IS b A= P IBETE A
B0 B R 3 25 SE Aap+Hk381k, SE Aap-PRstk, kL%
M1x10°/mL, SRR AE24f LRI BR300, B A
RRIEAT R, PBSYRHEA T 0PE33E , Bouin] iy i1 71 5 1
h, JCRZERAKMPPE3ME . S 5 Y 43 min, FRRTC
PR ZE SR /K P, T A Bl R S {3 b 00 2 490 nmif
KW CEEAE, D RERRAN R (B . e Bk il i 28 1
X490 nm Ay E . FHSCI A fE 2 2 o A 4qE, 2
{EL>0. 1214 T ke BRIV AT S Vi 448 7 A= P RS o

L4 IE/NAH AR B 5 PBMCs 73 25 Je AS49ifil 25 SRAEIE/INAH
it i 9 EE - AN ) e K I 10 L, e R OB B 440 4 B
F£2,000 r/min, &4 °CFE.020 min, /N0 H MK 2
RIS S A1 JE I BRI A 4 ( peripheral
blood mononuclear cells, PBMCs ) . A% —15 mLE
DV F I AHanks ¥ 1,000 r/min 2.0 10 min i PEE3UK,
{81 17 10%PBS Y RPMI- 164085 J: I % 95K, & T°37 °C.
S%COIEFRAA MG T4

EIRASAOIEIRE, 5 10%FBSIRPMI 16405555

W, FE37°C. S%COHEF-A s . 2R IE e, i
ANO0.25%[RMEH AL, BRI AE R HEBR AN, il 45 4
WL, EEEHE R 1x10°/mL,

1.5 AN[AJ BETGF-B1 T B8 kAR e 2 11 A 0 ) IE 1
HEIUSE Aap+#k . SE Aap-tk ( 4568k ) LIS SERRHfERE,
RP62A . ATCCI12228} i A1 1x10°/mLAN B 2 i 41 mL. Il
ATLEATAHE (0 ng/mL, 10 ng/mL, 20 ng/mL, 40 ng/mL )
(TGE-BIAF T, TEWE 1x10°/mLIYAS4O4ifiE, WRIEN
1x10°/mL, PBMCsH3t#3530h i1 mL, J5 5K
fEEE R (M ) FE359%30 h, 2 SRl e
I i 7 2 B AT 240 TR 2B ) PEEOE A1 50 5 7 TmD i o

SEM b A< il /5 FOUL £ H % & R B £ B i PR

(HEPES ) Zemi (pH=7) thyk3uk, 4%% B & T
SEM#W) & b, PBSHE3M, —4fkik (CO,) ImFHT
R, BT T [ S P R EPVC R R TR R v

T AL A0 B R W R T 4544

1.6 Geit=girtr Bl HISPSS 17.05 i EA r 4 i
G, A AR A AR DL e AT O 225 R g,
T ZEFE MR AN R T 22 e Wit AT PR, e — AP
FALE g0, P<0.0SZES A G2 R .

2 HR

2.1 K HCH A R TE G R 7> B bk Aap BE PCRAGIN 45 2R 1
PR K I BRI 73 B bR 46 R SR IERRRP62A . ATCC1228
Pk, ZPCREGIN : 468k K 7 45 B A 119 16 RNAKS I [
PR A 100%, Aap+ikIL3stk, FHIE382.6%, Aap-tkits
Bk, BIME#E17.4% (K1)
2.2 FH R AEYIERIE BRE ) 5 Aap EE DI ARG T ~F
SR E LY RE T AR HE, Aap L[N AE7E 5 SE
AL S UIA G (P<0.01) (4R2) .
2.3 TGF-B1[HFXJSE Aap+HRAN G A= VI BIE BRI 5 g
HFEMEEE . 10 ng/mL, 20 ng/mL, 40 ng/mL TGF-p1
X7l T~ SE986 ., SE842. SE317. SE276. RP62AHHTA
AW SR R F 45 X BB AL (P<0.05 ) o lad 4 fm] b
A g B HE 7520 ng/mL . 40 ng/mLZH ZH & A= W Rt iy JEL B G
25 (P>0.05) (K3)
2.4 TGF-B1[KXISE Aap-FR4H &A= Y EIE BUAT 2 0m 38 )
e TR 45 4L . 10 ng/mL ., 20 ng/mL, 40 ng/mL
TGE-B1 A TR A4 2% 2 K ) 4 BR A A J5E B 5 25 PR R
HARWZES: (P>0.05) o A UREETGE-B1LH [H] LB W22
5 (P>0.05) . SESGUEWISE Aap-fEAN AV TGE-B1IA -+
H#% (0 ng/mL, 10 ng/mL, 20 ng/mL, 40 ng/mL ) ¥ AEETE
B AP (R4 )
2.5 SEMWLEEA RV B TGE-p12H B= HIREAR e T 4 p 2E
WINRTE W% 0 SE Aap+ik 5 RP62AFE, £ (10 ng/mL, 20
ng/mL, 40 ng/mL) TGE-BLAH, AT WLERITERE HIREAR G
T K SEA BRE TS, WAL X5 fiZirh, (UL
i RAESERL T S RERR I R I, TCAEMIIE AL (1&12) o

SE Aap-tk SHRMEMRATCC12228%k, 7£ (10 ng/mL, 20
ng/mL, 40 ng/mL ) TGF-B141 K AEXT HRZA v, w] WA FI A
= IR RS 3 1T 08053 A B3R S A BRI, AR 5]
B A A BT L A FL IR AR AR AR IR (813

3 e

7T, I HE 0 S PV T A0 G
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R 2 REAEKEAapEE RN ATER S EWRRR BT
Tab 2 The Staphylococcus epidermidis Aap genetic testing positive rate of biofilm formation detection

Semi-quantitative Aap Total Positive rate P
Biofilm (+) 36 0 36 100%

Biofilm (-) 8 10 20%

Total 38 8 46 82% <0.01

% 3 FRKETGF-B13JA549 LB R SINE R M Z AL REIETF TAap+ R A EEWIZERE (Mean£SD)
Tab 3 Different concentrations of TGF-31 on the A549 supernatant and peripheral mononuclear cells co-cultured in the Aap positive SE biofilm

thickness (Mean=£SD)

TGF-B1 SE986 SE842 SE505 SE317 SE276 SE945 RP62A

0ng/mL 0.164%0.002 0.107£0.005 0.151%0.003 0.112%0.003 0.123%0.002 0.135£0.003 0.177£0.005
10 ng/mL 0.192+0.005% 0.162%0.0094 0.195%+0.0072 0.224+£0.0074 0.179%0.0074 0.246+0.006*  0.225+0.003%
20 ng/mL 0.331£0.0104 0.381%+0.0012 0.401%£0.0034 0.407%£0.0094 0.393£0.0084 0.372£0.0034  0.355%+0.003%
40 ng/mL 0.481£0.0044 0.431%0.0032 0.449%0.0084 0.446£0.008% 0.431£0.007% 0.482%+0.0014 0.472£0.009*

2Compared with 0 ng/mL TGF-31 group: P<0.05.

% 4 FRIRETGF-B1xFA549 LiE R SN B NMZ ML EIEF TAap- KA R EMEEEREA (MeanXSD)
Tab 4 Different concentrations of TGF-B31 on the A549 supernatant and peripheral mononuclear cells co-cultured in the Aap negative SE
biofilm thickness (Mean%SD)

TGF-B1 SE709 SE677 SE308 SE965 SE028 SE156 ATCC12228
0ng/mL 0.123%0.002 0.037£0.005 0.051+0.008 0.102%0.003 0.063%+0.002 0.084%£0.003 0.027£0.002
10 ng/mL 0.092+0.007* 0.057£0.006* 0.095+0.008* 0.084+0.007* 0.089%0.003* 0.076£0.005* 0.035£0.002*
20 ng/mL 0.084+0.007* 0.051%+0.002¢ 0.071£0.003*  0.078%0.010* 0.074%0.005* 0.069+0.003*  0.023£0.002*
40 ng/mL 0.072%0.004* 0.067+0.004" 0.063+0.006" 0.076%0.004* 0.071%+0.002* 0.059+0.002* 0.043%0.002*
*Compared with 0 ng/mL TGF-31 group: P>0.05.

M ATCC12228 RF62A ATCC12228 RF62A

bp

B 1 REEERETERPCRIGNZER
Fig 1 Gel electrophoresis figure of PCR products
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& 2 SEME /. A:40 ng/mL TGF-B14HSE Aap+#kSEME F ; B: 20 ng/mL TGF-3148SE Aap+#kSEME K ; C: 10 ng/mL TGF-314ASE Aap+#kSEME K ;D :
0 ng/mL TGF-B14HSE Aap+#kSEME K.

Fig 2 SEM pictures. A: The SEM picture of Aap postive SE biofilm in 40 ng/mL TGF- 31 gourp; B: The SEM picture of Aap postive SE biofilm in 20
ng/mL TGF-B1 gourp; C: The SEM picture of Aap postive SE biofilm in 10 ng/mL TGF-31 gourp; D: The SEM picture of Aap postive SE biofilm in 0

ng/mL TGF-31 gourp.

3 SEME K. A:40 ng/mL TGF-B14HSE Aap-#kSEME K ; B: 20 ng/mL TGF- B14HSE Aap-#kSEME K ; C: 10 ng/mL TGF-B148SE Aap-#kSEME K ;D : 0
ng/mL TGF-B1£HSE Aap-#£SEME .

Fig 3 SEM pictures. A: The SEM picture of Aap negative SE biofilm in 40 ng/mL TGF-31 group; B: The SEM picture of Aap negative SE biofilmin 20
ng/mL TGF-B1 group; C: The SEM picture of Aap negative SE biofilm in 10 ng/mL TGF- 31 group; D: The SEM picture of Aap negative SE biofilmin 0
ng/mL TGF-81 group.
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F=, Wil 20 = A ) S I R T TGE-B et i e AR
FhEINREEEL . Th/Th2 (AR08 . T E 40 5NK
ARG PERAR ) F B RN 2 — MR EEZ TR ik
J7 . BT AR, TS 2 S U TR

JitideE I 97 1 A v A B AE ARG T T Al e AR
T8 Bikfe, BEILTHUARR B IEE S, BCLEFHBIE . Xf
FHBUI AR AE B R, — H RABCI, FET-%
51K3%-60%, LA AFI80%, WKW, BCLS AN
TEA YA BL R THDRG B TR BUBF 35 VAR OC . FETGE-BLIN £ 15
FIBM N R, PO ER K S A DO M R J LR A
15, AR AEBERY LU BT R o AR R R R THI Y SR A3
975 R SE A A RHERGL (A FZ A EOR I, 5 il B
BCI[j40%

Aaps&— P SEAMBER 2 25 111, FEBFIE B4 HA AT
PN AR G RN, JESELEMIIEAY T 82—, Aap
AL FE A v X 3 AN BEE 4 X 4 . AX IR T BE A T SE
REBAE N B RRZR 1T, BIX AT LIS s R i Ui . BEAE
X 3 iy SF 174> A] AR K i 1 J LT A [ 128 22 i 41 1 ) 17
SRS R AR, I 2o AR A D R RSB AN
[ B ELRE RO L I Zn B 4 300 AT LU SE Aap L[]
MR, HET S AN R A TE . AapFE R A 2R
e EEERAM7RE, A LUK E A YA kLT, (HOEANRE
EHFRIREL R EDE .

B HEERR AT ASAIRRE . 2 1. AR R A2
IR i AR R 2 —, T2 I FHIERE S5 .
I LA ASE . WFSEIR IR 73 25 SE Aap+1£ 5 SE Aap-
MRTE B AR I A IR B o 5 R4 /s 7 i £ 3 R
PRI S | S A G R T, R R B BR 1R Aap LA
SR A YRR UIAHOG , Im DR 43 23 i) 48 BR TR Aap-HE AN fig
TERER ISR TETE AN AW . 7R Aap L DR R i 457
BRI AW IRIE B B O B R S, A AN R
AR, 6= Aap L R P il 0 SR AR AH S 1 R B
2% B R BR TR ME LATE AL A A B SRR T AN TR AV
wZIE A

A5 A Ao 1 Wi e S 0 B B A A S il iR
AN ML ASA9TE AN [V B TGF-B1 A i3 T LA 85 5%, Bl
ARG MR G E I RS T % B A 28 BR AT I R 0 B kA AR
VIR RLIERTEDE Bt 2 . 45 R 7R TGE-B LN it 8 40 i fi
IR SE Aap+ W0 AT — e #EEH . TREEH T
i 432 £8 7 T I 2L A4 -5 N 3t 2 D R A P R S R
H5H T K B AR T, TGE-BLA I A ME— 40
il it B 35 PBMCs R S AR DR 1~ 1 43, 3 S0OKT 440 727 1)

AUVEFTR R, 0T S ik BORS AL A= I R T T
Bt YT A SEXCE IR B —E RS, ol T
EDUARN 70, e G IEEL, T RE S B wfeA:
PR RE IR AR 5 5| K G e AR AR WA P R
RPEAM G Z B ORI 34k SFE, RN
S REH R IE S BE

i s AR E RN S 7 S TGE-p LI I SE R AR,
5 A 25 R A A R AR D EE BB 23 T WP REANVE
PR, T B A AE MO SE . A MR AL BE
TG AR R L 15 S R ELOC R AT
3o FUHTE AR TBCII T 58 R 2 80UE Fh e O IS
PG IR . BIEB P2 RHOU, Tl 85 07
T B BCIRY BT SEHGE AN 22, AT 20 3 A AE DR KL |
AN LN | i 3 = A5 T v AT FP B CLE TR
T
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