B SGHE 20244 Hs56# 3 - 31 -

ZERER, XMy, BRBEER, SF. 20003 PN i HY 40 PO bR 4 B 6 ) 2 IR TR GBI 25 25 11 PBP2a ROSIRIAE T [J]. BHCSEEE, 2024, 56 (3):
31-38.

LI C X, LIU P P, CHEN X H, et al. Inhibition of key resistance protein PBP2a of methicillin—resistant Staphylococcus aureus by andrographolide [J]. Animal
Husbandry & Veterinary Medicine, 2024, 56 (3). 31-38.

FOENEMNTMESAREEREEREXEMAER
PBP2a #9#HP HI1E H

ZFRE, g, KRE, FAR, TE£E"

(TERFNRHERE, T2 #)I1 750021)

WE. KRB EENFERTOENEE ( andrographolide, AP) X ifif F 4 PG MK 4 ¥ (A A BRI ( methicillin—resistant Staphylococcus aureus, MRSA)
KM 25 1 B Z L5 A 1 2a (penicillin binding protein 2a, PBP2a) HIMIHI/EA , RAISLH 76 E 2 PCR Kl AP Xf PBP2a 2R3 K mecA 1)
BESREN, 7R SWISS-MODEL %% 8 H RS HIHEAT /34T, 4 PyMOL RI K AutoDock Tools A HEAT 70 T X5 KAR ST AP 55 PBP2a 45411
RIREBLI, 2 8 BRI TE AP 5 PBP2a R 25 & WA 5EM, #F— D538 1% PBP2a Il L 2 se ok, i 2 1 s S ER A AP
EHIF MRSA H PBP2a ZE S A L, 455 R 64 pg/mL [ AP BRI & 35 R mecAd B9HE 58K, AP 5 PBP2a 24 A9 GLU170, GLU239 f
THR238 2 [a] ] LAY ife i i S VR 00 5 IR 26 IR 4l k315 38 kDa 19 PBP2a 3 RS IKEFIX , HLHI 45 12 S REBLA T LIS PBP2a 2K A4 51
g4 Wi AP VREEMTHE, PBP2a MFIA B WAL, M2, AU FRIIEER AP X PBP2a 8 (AAFAEM SN J1, X502, SRR AP T LLE
TN mecA FYRESEDETINH] PBP2a ik, MIMiHE/R T AP i MRSA X} B- BB A: Z 0 8500 T REALA

KIS TIAR S B AT ER T ; PBP2a; UMM, 4 T

FESES: S852.6 XERFRRAD: A XEHS: 0529-5130(2024)03-0031-08

Inhibition of key resistance protein PBP2a of methicillin—resistant
Staphylococcus aureus by andrographolide

LI Caixia, LIU Panpan, CHEN Xiaohui, LUO Xiaofeng, WANG Guiqin "
(College of Agriculture, Ningxia University, Yinchuan 750021, China)

Abstract; This study was to explore the inhibitory effect of andrographolide ( AP) on the critical drug—resistant and protein penicillin—
binding protein 2a (PBP2a) of methicillin—resistant Staphylococcus aureus (MRSA). Here, the effect of AP on mecA gene transcription was
detected by real-time fluorescence quantitative PCR. The protein structure was analyzed by the online software SWISS—MODEL. Pymol and
AutoDock Tools software performed molecular docking to explore the potential mechanism of AP binding to PBP2a, and kinetic simulation
was used to verify the reliability of AP binding to PBP2a protein. Then, prokaryotic expression of PBP2a was further performed, and its poly-
clonal antibody was prepared. The change of PBP2a protein content in MRSA under the action of AP was detected by Western blot. The re-
sults showed that AP significantly down—regulated the transcription level of mecA at 64 pg/ml., and a stable hydrogen bond force was formed
between AP and GLU170, GLU239, and THR238 of PBP2a protein. The transpeptidase domain of 38 kDa PBP2a protein was successfully
expressed and purified, and the prepared polyclonal antibody specifically bound to the PBP2a protein. With the increase in AP concentration,
the expression of PBP2a decreased gradually. In conclusion, the molecular simulation in this study suggested that AP had the potential to in-
hibit PBP2a protein. The present results indicated that AP could inhibit the expression of PBP2a by inhibiting the transcription of mecA, thus

revealing the possible mechanism of AP sensitizing MRSA to B-lactam antibiotics.
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(X 90% LA b < 2 (4 4 SRR A 20 B BRI 2412 b XA
), M 2G-dA AR D] DT S X o3 B A R AR R
TR R M 25 &35 93. 0%, WL HLIX 5 B 1) B Ak
X RRIAHEN 77.35%

i Y4 P AR 4 B (8 A 4 BR B (methicillin -
resistant S. aureus, MRSA) Wit 245 #1462 45 #0457 B
A HAREE A L FEhAMIESE, oA RAERTEE AL
AR AR S 2 T 2 B 200 200 R SO SRR
WM H % Z4 5 HE M (penicillin binding proteins,
PBPs) MEAL5E M, 45 BT (04 % 3K TR R A 4 Fb
PBPs, Hl PBP1, PBP2. PBP3 fl PBP4, Ef1Z& 5
20 B B 15 IS 0 T A ) 40 v 4 2 DG A
. PBPs HLA ¥4 ik ( transpeptidase, TPase) ¥
&L W FE B ( glycosyltransferase, TGase) ¥ PE, T
B-M LN I 25 k5 PBPs %% JIKTEG T A 3ok 2k £5 1 25
4, il TPase 3% *' . MRSA Bk rh7E7E v B 5 st %
TCIF A A ERTE B U AR mee (SCCmec) , ZITHF4
i mecA HE, Gt BAA R IRBETS PER B R4 A
1 2a (penicillin binding protein 2a, PBP2a) H["
PBP2a 1AL 3 NINREIX, Horp N R s s I X
(1~23 aa) #§ PBP2a [BEFEANMEAE R T, EHEHER
EEIX (24 ~326 aa) FE 25T H TR AE R[5
ST, WK IX (327 ~ 668 aa) K& 45 B KIS 1
PBP2a MR IX 5 A B - N BRSSP A K A HAYAE

RS, 5 B-NEEI i MELIZE &, S HAb
PBPs #4IA;, PBP2a AU HDIBE, 58 UK R NE

G, AERRANE E R A

ZFENTE (andrographolide, AP) E—ZEZ#l
SN ACEY, BAZMAYETE, itk
MPLHESEER " AP 5 B- B PiA: REAE
FH AT AR MRSA %t B- P BER ISP A R AR
1M PBP2a 2y MRSA JCHEM 258, A4 AP Eid
SN PBP2a 3Rk M Iy Re i i 4 8 40 4] I BR A 0 B -
LR 25 e iy IR IE X — R 8, AP
JeiE A B 2 Koy AN A T Be s At PBP2a (1)
AT HER AP 5 PBP2a 78 1 AAE ] Mo Hegh At
K, BR5T AP Xf PBP2a EHIIRERE M, BEfS, D
T AP YERF PBP2a /K A8 4k s il it R A Rk 4l
1k PBP2a 1, il 2 vakEdiik, Kl AP X PBP2a

FIKERIR
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1.1 HE#k

S AR E S % H ik ATCC33591 14 [
2y 5 R E T, IR ER AL ENTE
AN ) b X5 4 35 7L s 9 FLAE b 4 B8 9 MRSA

(WLD10, WLD1, XF2),
1.2 SKIEEhY

8 JAIUA A BT VY 22 Ko, W A O] BLE B A=
PR AT IRA A,
1.3 #ZHm5RF

ZELTENEE, 4B 99.89% , W [ 2 [E Med Chem
Express 22 Fl; TRIzol {74 B H 4 TaKaRa 24 H]; —
AL AN (DMSO) #1 0.2 wm PVDF 50 [ 74 [
Merck 24 Al ; 2 257 B 26 [E ABclonal 28wl
PNYIEE BamH 1 Fl EcoR 1 W HA TS AEYE AR (Jb
o) AMRAFE; ECL AR A0 6w alh e A i
HERGAE Y EARHCARA A AR E Y (HRP)
PRl Edi e 1gG W A ERHA (B AWHEAS
AT, SNE-D-mAEILEE (IPTG) WAL
FRFEEFARA A NiTEMENREE T it
TAY TG, BCA S 246 I 500 1
LIS HE AR B A BR AR BRI A A 22 F
BD ¥,
1.4 WHEE PCR K AP XF mecA B HEEFRKF
Eap=A

PE £ 4 BE MRSA B #E ATCC33591, WLDIO,
WLD1, XF2 RIZHE57, PRECER T V% O 335 7 2 04K
AR, 10 100 B LB R, SRS A m AUk
FERO. 64, 128, 256 wg/mL i AP, #kZERESE 12 h,
fifi I TRIzol 75 3 U mRNA, i FH 3 5% 52357 &0
mRNA % 5% & ¢DNA, UL gyB AN S LB, i H
SYBR Green Real—time ¢ PCR FIRRTE 20 wL S

PR HEAT qPCR SN, A 275 0k 25 2R 3 A7 4
Y SIFsIE R L,
F1 3MFIER
HH PR (5'—3") 1B KRB/ C

F: GCCGATTGCTCTAGTAAAAGTCC
R: GATTCCTGTACCAAATGCTGTG
F: AAAACTAGGTGTTGGTGAAGATATACC

mecA 55
R: GAAAGGATCTGTACTGGGTTAATCAG

1.5 ZEASTEHIH

FIIF 7E 28 3% /4 NPS @ . SOPMA ( https://npsa —
prabi.ibep. fr/cgi — bin/npsa _ automat. pl? page = npsa _
sopma.html) X} PBP2a & H &5 F 3547 H0 A1 #r
K e 2R IRk 55 #% Consurf Web Serve (‘http://consurf.
tau. ac. il/) FE47 [ PEE AR AR ST R A B0 R
PyMOL P4 O <1 Pk S HE TR W ST 21 PBP2a 85 1A =
Heghty b, IR Mr AR ST I 5 E A A D RERY
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P AR X SL R G AT, I @ R A%
Ewald 5k e R KRR b A7 il 2
FICA B AT AL . (1) BREIAR, JE1TRE
M (2) BAMRS, feEsoME; (3) EE 10K,
Berendsen #\ J125 5%, 1517 12 ps, B 1 ps HPERAE
1¥K; (4) NPT RZE, I 300 K, 77 1.01x10° Pa,
IEH N BEIR R, 181724 ps'™5 (5) MD Hidh:
TTHAE R4S oS, 1.2 fs B E E1T 100 ns (12
17, 525 ps AT RPN IE S, Bitid sk 4 000 M,
THE PBP2a 5 [ M & & W) F 4 I 09 34 5 # A 22
(RMSD) , G AUk R R EME; LISl sh
(RMSF) S Bas (2 35 iR vk 3L iy 2 b 2 vk ad o [l
iE2E4E (Rg) % AP Xf PBP2a & 14517 & 5%
JERIRZR , e PBP2a 5 AP [A] S AL H K Hper(a]
F4E IR0 RMSD, DL T fif 8 1 - B A B Y
PER
1.8 PBP2a EEHIRZEIL
1.8.1 mecA &R & PCR ¥ 3%

M NCBI 2 B 5040 P2 v R 28 mecA 2T 51, AR
RPN 5 19, k2R T A TR B A R
INSEIA R, TE B PP i i A B 1 DD 7 R A
£, BRYEER LW I¥)F 518 5’ -~CGGGATCCACT-
ATTGATGCTAAAGTTCA-3', NI ¥FH K. 5 -
GGAATTCGCAACCCACGTTACCGGATTG - 3', Prime
STAR Max DNA Polymerase #£17 PCR #"34, Jf-H Rl

Hi R B, 5197 5 F 024k 4 50 2 BamH T F1
EcoR 1 BN M.,
1.8.2 EM/f#4 pET28a—mecA W H#

B B B R B X BUORL pET28a 28 BamH 1 1
EcoR 1 XY, W19y mISUS 8 T4 DNA % £z
16 CidniiE#:, ¥ E DHSa 25, & FRIRFHR
i e & PCR %55 ARAG BH I T 7%, 45 BRSO 2647 i D)
WS, SEE IR R TOR 2 B AR T AR TR AT PR
REATI0 T B
1.8.3 FMTHiEAL

BRI P IE B 1Y) E 4 R pET28a — mecA i fb &
BL21 (DE3) JE&sz 24N, 2 K88 % ik i ik,
PCR %@ AR HTERT, T-80 CORFER I,

1.8.4 #0% & PBP2a 95 F KA

PEH B AT PRI E 5 mL A FIRE R (50
pg/mL) Y LB i 3%, 1 : 100 F#: % 100 mL F
P& Z M LB, 37 °C 200 /min fZ% G553 h, 45
W 0D, fE ] 0.6~0. 8 B}, A IPTG (1 mmoL, 1 :
1000) %S|, 160 r/min, 25 CiHET 24 h J5idkfT
SDS-PAGE 4347 .

1.8.5 FTMEHWHER

[ 1. 8.4 J5 il &+ i 48 SDS-PAGE 77 & )5,
120 V #5E[1 PVDF 5, F 5% WBiAR W, 4 °C &k,
—HUNPE His ARZPK (1:2000 F8), ME 1 h
J& TBST S MR 4 K, BK 10 min; —3H1°H HRP 5
ICAY L EPi R IgG (1 : 2000 Fiks), #¥E 1 h, TBST
e 4 K, ECL BAh,

1.9 PBP2a SREREHFE
1.9.1 E@EG LA

[F] 1. 8.4 Fik/MEiFEFRIEHWEN, B0
TR AIIE 4T SDS-PAGE % &, PIAMHIE &4 k&
BRI EAEN, HH N EMZH Tk,
SR R AT B Ol PR UM BE B 2, 20, 50, 75, 100,
150, 250 mmol/L BRMEZE M M, B H B HA
DU 8 1 i R e i Ay e AR R A TR B
1.9.2 %A

B GREM IR 2R 0.2 mg MEH
EHPTEERBIL, WL T 28 EN, F—RE
14 d 47 =4, 28 d 4T =, “H. =Rl
[RATE A,

1.9.3 &G i S 9% BP 1 4] SR A -1

A pET28a—mecA W JERLI75 5 J5 1) R IA T 4
PE R IR [RIEHfdE F MRSA AR B4 RE 5, A4S
P A 1 PBP2a (W 2 sw BEHUIRAE B —$i, HRP
FRic B ISP A 1eG BN 4T, % 2 i bEbiiix) &
ZH PBP2a #[1#l MRSA 5 PBP2a (4% bk,



<34 - Animal Husbandry & Veterinary Medicine 2024 Vol. 56 No. 3

1.10 EER%EITKEN AP /EAT PBP2a & H

i KR FF MRSA B A& WLDI10, 1 : 100 # 5 &
TSB #5773, B EMBUERN, A AP &4k
FEAy W h 0, 64, 128, 256 pg/mL, 37 C. 200
v/minid ISR, W H M ER TR 2 0Dy, = 1.0,
FHABA R, ] BCA EMEE A& &, KEA
BB —EUS ] 5xloading Buffer #4174 J& I
I 10 min, A i 4 58 MHEAT SDS-PAGE, #4J%,
B, BE—PL (PBP2a HHAZWMEIUA), HE
Pt (HRP FRICHIL BT A 1gG) , ECL 2RI & A
Rk,

2 HBREHMH

2.1 WHEE PCR D mecA BEEFEFRKE

2264, 128, 256 pwg/mL HFERY AP 403 MRSA
Btk ATCC33591, WLDI0, WLD1. XF2 1 mecA %
R A K8 82 N (P<0.01), HF#E AP ¥k
JEMTHE, 4 BRTE mecA BYHE SRS B FAL (I
1),
2.2 PBP2a EEHFHFES

TSR TR A3 A @R, PBP2a 4 (N LA K
TIRIKGER, 54 33.98% o BEJIE ., 18. 11% FEAHIEE
7.93% B ¥ . 39.97% JLHLNE M, FFH Consurf
Wi 55 g AT PR SFRE 00T, 3t PyMOL B4 AR <1 1t
FIAH T MR B 2 =4 4hh |, M SCBR A ST
PRI S MR X R, &R E/R, Metl -
Lys3. Aspl56 — Asnl58, Ser261 - Lys265. Thr354 -
Leu360, Val361 —Tyr369, Serd62 — Argd69 ., Leu514 -

A

Gly520, 11e595-Lys604 . GIn613 —1le618 [X 4 Fl GLU
284 ASP288 FRHk i BEORAY . = IERR I A) K Vi it
BRI GERE T, b & 2T R AN
BB T LR R R S 0 o B RS PR BR S, e 1495
J& Vald5 . Tyrd6., Trpl27. lel54. Leu264, Tyr373.
Phe395, Ala471 45 & Mg 7% 2, Metl, Argb65 |
Thr103. Glyl06. 1le132. Argl50. Glyl51, ASP288.
GIn333 ., Serd37 ZEff~F 5% A T PBP2a (£ 1,
REAE AW R R B B B E R,

1.5 0 pg/mL

1 64 pg/mL
w128 pg/mL
i 256 pg/mL
# 1.0 i
.H.'é 3]
B *k
3 os o
E3 ]
E . £33 e
3 e - e
0.0
ATCC33591 WLD10 WLD1 XF2

MRSABI Bk
x % FR G M (0 pg/mL AP) H# P<0.01, R,

Bl 1 ARERE AP Xf mecA 555K FEHIE M

2.3 AP 1 PBP2a EEMEESEX SR

XHEZE R 3D, 2D 45 SR Al LI 2, AP
5% X PBP2a iy GLU170, GLU239 F1 THR238 4% %
R 4 A E 5, I e BE 8] g3 AR O 5 gk Ak
VAL277, PRO258 Z5& . 553 TYR373 JE A w—%i
SRR 1, 454 R8T R PBP2a FE 5 AP /N T
HAEBRESGHET

ARV
= m AR E A TR

HELER
= H S
= Ke Rl TR R

B2 SFXHELRID (A), 2D (B) BR

2.4 HFEhAZEEM

ik — 5T AP 43 F 5 PBP2a 2 [ A9 A H1E
FH, AW PBP2a-AP E&5 W4T T 100 ns B4
TFoh Ji2F i, i 3A Fios, ZA YR RMSD /M T
4.5A, MHEAWHEZER (18 ns) BHEPNARET

AT, KR AP SHIE H PBP2a REMSIE AR E
MR Y., WG 3B Al RS> H BRI R
BN, AP 731l S 45 G AR PBP2a HE H Ak
MZERZRYE, X 5 RMSD Z8 AL B/ i £ 52
JEIH, S S PIE P O FRARSCHE, TR
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2024 4F

Fs56k F3MW .35

AL, MEEAERNGATENE, H4A Re,
Re #/IN, R AP X & 145 W 3 & 10532 M B2
M 3C FIE 3D Al i, AN TS5 EALE R, 6k
WS IE WLRRE I 2 A W T SE B/ NP HOE PE T g . 78
BA TS IR AR, ST S R A 25 A L
Al B PBP2a B 5 ELMR AP [ PR A RE S 40 15,
Wy GRE (£ 2) TLER, HHM GLUL4S,

ASP288, ASP295, TYR373 S & AR simkny4h & H
HEERCA R, FalEE VAL277 254 R85 %] -6.78
kJ/mol, 1T PBP2a & H M UIRE X & FER TYR373 45
A HMAEAT]-5.199 4 kJ/mol (K 4), XEEEEHEH
HAeh i/ Ny FAEEELEN, J— RV 745
T 58 LR R X S AT A S8R /N o 2R 2
e 7R S TEALAS, ITTE R E I E 59 .

B 09
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B[] /ns
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3 PBP2a-AP E 5B 1 FEH
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A 08
— PBP2a
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g
£ 04
H
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BEERK

4 SEREHEEANESIEARKENESHHENS R

R2 FAERERNEEWMEES FHHEMBE

o st WA AR BAe

LA BE LA e g
GLU-145 -1.065 1 0.022 3 0.000 0 -1.042 7
ASN-164 0.484 5 -2.504 8 0.000 0 -2.021 8
GLU-170 -0.993 3 -1.483 8 -0.017 8 -2.498 3
ASP-275 -2.6729 -0.3354 -0.053 2 -3.075 4
VAL-277 -6.8120 0.939 3 -0.909 7 -6.780 9
GLU-284 6.399 2 -11.336 0 0.000 0 -4.936 5
ASP-288 2.991 8 -5.8715 0.000 0 -2.880 0
ASP-295 -2.040 8 -0.770 0 0.000 0 -2.8129
TYR-373 -5.199 4 3.4229 -0.528 0 -2.310 8
PRO-258 -4.2753 -0.164 9 -0.7350 -5.174 2




- 36 - Animal Husbandry & Veterinary Medicine 2024 Vol. 56 No. 3

2.5 PCR ¥ mecA K&

mecA P PCR 4714 B 45 72 W) 28 1% B Wt 5 e
Bk, Z5HANE S fras, 6 1000 bp Bt 7778 4641
515 1 026 bp £54 .

M 1

bp
2 000
1500

1 000
750

500

1026 bp

250

100

M. DL2000 Marker; 1. PCR 3 34724,

5 PCR ¥ &=k

2.6 EHFH pET28a-mecA HEEVIEE

P E 4 TR 4 BamH 1 F1 EcoR 1 1) %6 %€
5N 6 FiR . A BURLAY mecA HEPR ¥ 51 A H 2R
RAZFFENY, R R B AR pET28a—mecAd BT
FEE

M. DL10000 Marker; 1. FZLBROWAEGY]; 2. BEALBR,

6 EHRNEIIEE

2.7 E4EH PBP2a IR
ﬁﬁﬁ%ﬁﬁﬁﬂﬂ%%%ﬁ%ﬁ, BIAE 1 mmol/L
B IPTG HFEE T, KIR 25 CiAS 24 h 7l #45 H 195
., 28 R 558 BB AS I PBP2a 25 (Y N ¥ His
PR, FRPERON A 200 38 kDa, UL 7, ST
SERAHAT
2.8 EHEH PBP2a W4k
HAE ML PTG 155, FE S B AU )
B0 L WM DTTE #E 1T SDS-PAGE %€, &

MUTTE M B WA B A, B E WS Nit 4l
e T aifl, B Ve U A BRIV B2 75 mmol /L,
H 150 mmol/L BYBKMEXT H 698 H PEATPER, RIS K
/Ny 38 kDa BTH I (K 8),

kDa M 1

55 '

is
|

M. 5[ Marker; 1. PBP2a FZHHEM .,

B7 ZEERITEHRNEMLAER PBP2a ki

1 2 3 4 5 6 7 8 9
b | 3 L
:
i
e
-
"

M. 1 Marker; 1~6.75 mmol/L BRPRPEAE T ; 7~9. 150 mmol/L
R BRI 2 1

kDa M

40
35

8 EZHEH PBP2a 4k

2.9 EHRBEETESHT PBP2a EA S RERMEH
HRH

fifi FH il £ (0 B 41 26 11 PBP2a 10 22 5 B BTkt
PBP2a B4 FE 4 M MRSA B #k HF ) PBP2a K H 47
G AT, IR 9 Fias, 7 38 kDa ZE 47 H B
FREH MR, RINZZ wEhUAT 5EZREN
PBP2a 1 ¢ MRSA T# Pk H1 (1Y) PBP2a 45 [ & A4 ¢ 55
PRI, BRI SN PBP2a 5 61k B A9
2,10 EQKRBEINTEN AP /EAT PBP2a &R
SENTK

P20, 64, 128, 256 pwg/mL 1Y AP 4b 3 (1)
MRSA BPE, br S H &l i, i s BNl
3E PBP2a WM& &AMk, 45 10 s, 78
38 kDa ZEAT A0 B H B 5547, S5 RAEFER MRSA
RN PBP2a S HAHLL, ZALPHAY PBP2a 85 H KA A
BEEME (P<0.01), HEEHE AP W & (7 &,
PBP2a [ iE S B WL,



BHEEE 20244 H56% H3W <37 -

kDa
100

70

40

35

M. T Marker; 1. T4 PBP2a; 2. MRSA [# N PBP2a &1,

9 FHREEZEITRIT PBP2a SEHfiERME

A APYEE/(jng + mL")
0 64 128 256

1.5=

1.0 =

0.5 =

PBP2a%E X R R

0.0 -
0 64 128 256

AP¥E/(ng + mL)

B 10 ZEBRSENTERN PBP2a EHRIEE

3 it

20 R i 245 0 BRI 4 Bk A 3 T A {0 T B
HZ 22—, 2 BB v v % 22 s 24 B X S 3
Gt EFIME LA P EE B AT . MRSA JLF-Tiif
FA B B-INBEIEZE 258, AT 2Ryt Rimmzy, 5l
EIR G BARAEIR YT, F L, JF R A ST MRSA
YR R SRR ERE T, FHAE XY
PUMAE P IR E, — Sk 245 ) R B Ve (R 31
WA, B RL A T AarERIERRR
SRICE Y, IRz B TaFse

PBPs 7£ 20 B 41 it BE 19 K R0 A R & 15 1R
Y, PBPs S 5 IKEBENT MO B, AL 4103 A
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