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 E: AKRERIIERAL TEM-116 A2 % B- R BLIEEE, T EEMIARE T B-ABIEERA TR GW T
KR A Escherichia coli BL21(DE3)# 4k A 3A 7 €40 TEM-116 48 ) i B- M Buliefy, ZxmEMHhib. BAKEHF
i EATEEAL, 3BT ZHAENANEES, M AEABRRST oA, £REW, T4 TEM-116 & i B-A BRIk 69 o
F&. FEMSH A 30 kDa f= 476 1U/mg, 5 RABW ARG, THABAKRNIT EHEEE. XD ELGHHEL
AR FHERAE: 101U BETHR | L LABRT 7000 mg 9 F5FF G; 320 IUBTHR I L AARTE200mg 49 FEZE
G. AFFFEZ XA RRLSRAEE; 1.0~2.5 U 9BTE 4C~37CREREAFR I LFHF 80 UNFEEE G
2.0x10%~2.3x10* TU/(kg-bw) 44 Bl 4% 4% 7t s AR 8.0x10%~9.1x10* png/(kg'bw)# HE % G.
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Abstract: To produce TEM-116 extended-spectrum B-lactamase (ESBL) from recombinant bacteria in a cost-effective way, we
purified and renatured the recombinant TEM-116 ESBL from the inclusion bodies by Ni*-NTA affinity and gel filtration
chromatography through subcloning the blatgy.116 into expression vector pET28a(+), transforming into Escherichia coli BL21(DE3)
and inducing with IPTG. We characterized the purified protein that had the molecular weight of 30 kDa and specific activity of
476 1U/mg. The recombinant TEM-116 ESBL showed higher efficiency in eliminating penicillin and cephalosporin in vitro and in
vivo. Specifically, the recombinant TEM-116 ESBL could eliminate 7000 mg penicillin G (PG) when used at 10.0 IU in 1 L
fermentation medium. When used at 320.0 IU, it could also degrade a mix of PG, ampicillin and cefazolin each at 200 mg in 1 L of
urine. In milk, 1.0-2.5 IU of the recombinant enzyme could remove 80 U/L of PG. The recombinant enzyme was fully active at the
temperature ranged from 4°C to 37°C. Furthermore, the recombinant enzyme used at 2.0x10*-2.3x10* IU/(kg'bw) (body weight)
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eliminated 8.0x10%-9.1x10* pg/(kg-bw) PG in mouse models in vivo. The recombinant TEM-116 ESBL has the potential as a tool

enzyme in food and environmental protection to eliminate harmful residues of antibiotics.

Keywords:

% B- N BE % B (Extended-spectrum  B-
lactamase, ESBL) JE4H I 7E ) 1% B-N Bt A R
WEREE N A — Mt 25, REAE R AR KA 0
TRE. 3L LMEREN B-NEEhiA R,
F B R IK AR XS0 A TR BRI 0 T i B 717 = S0
H R 250, TEM % ESBL J&—fp EE AT RE, 4
i blargwm, F blargm- 0% blarpm-, ﬁig/l\ﬂj@/l\fﬁ
RS TR EA R R A5 9 TEM 74 ESBL.
5 TEM-1 B§AH ., TEM-116 ESBL f#1E% 2 2
PR 1 278 (Val 84—1Tle, Ala 184—Val), K
Ve B H ) ISR R IE , B s IR A B-
PIBER ST AE R AEE ", A 2002 4F Vignoli %
Al A I IR EEA > B T blaren.116 B9 Escherichia
coli LK, HEH£HA W & 8L TEM-116 %l ESBL
A TRER

B-M LM 252 i I iz Pt &, W s
Sl o 25 Al Ko FRFE ML AE S . PR, AR
BB RE S SRR AR AR R R R G R R i R bl AR
R, W2 HEW W Tl R g K L g A HE M RN
BEUGETE K L Al 3 M 0 5 ) & P SR AT
BBV bi A R Yelnl i, DA 5 B 245 1 ik 1 08
54T, Wik, PAERXHEE. i, BT
TE Y5 2 AR, DA B B MR S ] L 48
GRS Z B ERY,

AWFFE R Wi B R E T, i
TEM-116 ESBL X FHA ) 5 FEAE A i 245 B TT A
BCELAT VAR N R B T ELA , 138 o = D P e i
Y. 25 R W ) B-IN R TAE R TEH
L3 PR I M R A W T T AT T
454G B E AR R A B TSRS A i -
PR AR 22, JF 22l MR FL T IR R N 5 8 %
G il Fy = #3519 TEM-116 ESBL JFA% TRE ,
X H AW | Rk Raie S A T4k , JE X TEM-116
ESBL ()i 5l J7 2 4Pk R0 0L T 45 58 BEAR 1 ] 451
HEATHCA RGIBESE, IR H B4 T B AR
FENFE, SiE— 2D HET N HIBEE 1

extended-spectrum B-lactamase, TEM-116, recombinant expression, purification, application

1 #5575 %

1.1 EHRFABRRL

T pUCmM-TEM-116 Fifif E. coli DHSa F#FE
LA EIRE ATCC 25923 FRfERE i M B2 22 B
?HH@E%%@%Eﬂ%%ﬁ%fﬁ, blatem-116 (AY425988)
S 1 N S 2 B B s 5 — B B A ) DR A 1
ESBL [ E. coli iRk ; JA%RIKEAK pET-28a &
6 31 E. coli BL21(DE3) 4 [ 35 [H Novagen 2],
12 MREZERF

FR&|PE YIS Neo T . Xho 1 | Taq Biff . T4 DNA
HEREEE . FoRiR GRS L R NG R & [ ok
KA T AR ; Sephacryl S100 (XK 50/100) .
Ni**-NTA Fifgh# (XK 16/20). Sephadex G25 (XK
50/100), DE-52 (XK 26/40) W | GE Healthcare; #j
JRiK (Delvotest SP) B- Bt ST A= Z Al i) £
H Gist-Brocades; B %% G (Penicillin G, PG), &7
HFHEZE (Ampicillin, Amp), PR PEH (Amoxicillin,
AMXC). WRHIPGHK (Piperacillin, PIPC). k¥l
(Cephalexin, CEL)., kffiepk (Cefazolin, CEZ). 3k
flUWR A (Cefoperazone, CPZ) . Sk fliBEf5 (Cefotaxime,
CTX) FhiA: RN [ v 2 it Az il i K o
KX TEM-ESBL i A173Rik 5alifh; HHR LM
FEAh 5 IR W SCHR 917 1A el -
1.3 EHARMMHEFLEE

¥ pUCm-TEM-116 #1 pET28a JFkis 4T
Neco 1 . Xho 1 XY, # B 01 =9y ik zlife, F T4
DNA %M T 16°Ci#E4% 3 h, RIFHL E coli
BL21(DE3), R AL R A T 30 pg/mL RIBER
) LB FHe I, 37°CHiFRadk, PR A K
&, RBUERL Neo 1 . Xho 1 XY . HIKEE, 12
BRI TR 3 R 5 AR 2w
1.4 blayemne BIRIE. EM. L RIBLER
il
1.4.1  blargms 1S B IERIZEE

B R 70 mL LB 55373 (7% 30 pg/mL K
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WEZ) t, T37°C. 150 v/min EFHHEFE 11 he K
H,70 mL AP T2 7 LAY LB G FR3E (% 30 ug/mL
RIRER ) KB, R HERCESECON: 37C;
AR 45%; pH 7.0, HEEAKE ODgo 1.7~1.8
BF, INAE R IPTG 2N | mmol/L, fFi{A
WHEAHI S L h e, R, BOoBEwR.

N E T PBS (20 mmol/L, pH 7.4), #7241,
F4°C. 15000 r/min &> 15 min, HBUHE R a#ALE
B (10 mmol/L EDTA, 0.5% Triton X 100, pH 8.0)
i, FEMCE S min, 15000 r/min B0 15 min, 3
i, DU T 100 mL LMK Z4# K (8 mol/L urea,
10 mmol/L DTT, pH 7.4), AFTIFHAYE A rh4s il —
i, ZFIRACE 30 min J5, H AKTA explore 15 446
oA 2lifl, SeEfT Ni**T-NTA BilE0E 3% fZ M i
(XK 16/20)4tifk., Binding buffer (5 mmol/L imidazole,
0.5 mol/L NaCl, 1 mmol/L PMSF, 20 mmol/L
Tris-HC1, pH 8.0) & FAEZE w, BEUKEL 10 mL 24
W, UL 1 mL/min #2512 2433 Binding buffer “F
M J5 R RRNTHE, MEHEA RSB 455,
A Wash buffer (0.5 mol/L NaCl, 60 mmol/L
imidazole, 20 mmol/L Tris-HCI, pH 7.9) %274
M, 7 10 mL Elute buffer (1 mol/L imidazole,
0.5 mol/L NaCl, 20 mmol/L Tris-HC1, pH 7.9) ¥tk
EHEANER, BRI 7 2 A aii,
VR ERE T4 10 mmol/L NaH,PO,-Cit & /i
(pH 6.6) TiF-£if) Sephacryl S-100 (XK50/100) #,
PR FZ S vk LA 5 mL/min 1933 B H:U:EEI’J
M AER L) Sephadex G25 (XK50/100) A3k
LT . BE, TSR . SDS-PAGE
Lk S H: bandscan V5.0 8 F BT84 B4l B

72 R AR K BRI Amp F 4R 30 pg/mL,
AR, HAh & A R A . MO fE
FRAS 24 EIE A 100 mL, MBRRR%E 45%
BF, #E 15 min, 15 000 r/min B5.0> 15 min, B L

THINBRRR e 2 75 % ARAEE, #5.0 15 min, PUVESH
wWTF 100 mL Y 10 mmol/L NaCl. 10 mmol/L

NaH,PO,-Cit (pH 7.0) AW, DI A il L AE
T 2 [6] — 5% o W T i 1 91 B8 1 A8 e A DE-52
(XK26/40), IFEEE 10~300 mmol/L NaCl /4 10 mmol/L
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NaH,PO4-Cit (pH 7.0) TG40 BEBEML, Bl

W v B T e R /N PR R R, N FEBE S AT Y
Sephacryl S-100, Sephadex G25 JZ#T. Mih & H R
T E

1.4.2 TEM-116 ESBL FE{¥ /% 1

TEM-116 ESBL ZHE I i 5L Rl #E1T N
A LRI T o

Bradford #:il g 8 (& U0, 2 ARl gk
SE T S 4 B K R U DL PG OMESY, 0.1 mol/L
pH 7.0 /) PBS N2 1, ODas3 BHIZE PG MO BE AR
fb, HAEEEE . — A EPREA (U) B X
M pH 7.0, 37CHAT, BAr8h/K M 1 mmol Y)Y
fiff it
1.5 TEM-116 ESBL 31 71 F 45 4548 )

#H4H . KR TEM-116 ESBL Fl4i4: Z 4L PBS
(0.01 mol/L . pH 7.0)%f#% , 7E 200~400 nm %E4} X [H]
AT, e E P . Rl Lee-Wilson E"J—L’ﬂlﬁ
KB BbRUE, WESN %28, K Kn 5 Vi 4
Pt B WA R A5 Kea Ecﬁ\%miﬁ%%ﬂlm
1.6 TEM-116 ESBL [&fRINE S B-NELFZ LY
B9 52 A
1.6.1  AZG) KBTI -GS B- 1 B TE
BTl

] 5 25 R R TEFERIIE IR WOMA PG, i Hk 243
5124 1000 mg/L 1 7000 mg/L, FEIHI 25 HEHE K
T (pH 6.0); MR INAZ &) Amp. PG Fil
CEZIR AW , i HZOKR 735124 8 mg/L 1200 mg/L,
BB PA R AR (pH 5.5). Il LiRFEAS
HIAAR [ 52 19 TEM-116 ESBL,25°C T 2 $I[f# 12 h
12 h, BUEMRGHIEEA 0.1 mL, £ Delvotest SP
HEIA RS YUE R R
1.6.2  JEAFLIT PG HYiE SR

ANEPARR RS F T IA PG EL MK
JE2h 80 U/L, &3 Sehr i A EENE, &3t 3 4
WEE 4l 4°C . 25°CHI37°C, A BImA 0.5, 1.0,
1.5, 2.0, 2.5, 3.01U fJ TEM-116 ESBL, fEf 0.5h
Ji, % Delvotest SP LI EE AP RIEE
1.6.3 DEKNFEZE G 19755

¥ 30 HEEWIRBENL I 6 41, B4 5 H, &

PR
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SCERHE, ALY . 2B 1 A S
SRR 5 565 2 #H: PG 200 pg (8.0~9.1x10° pg /(kg-bw));
% 3 41: PG 200 pg +200 IU TEM-116 ESBL
(8.0x10°~9.1x10° TU/(kg-bw)); “f 4 41: PG 200 pg+
300 IU TEM-116 ESBL (1.2x10%*~1.4x10* IU/(kg-bw));
%5 541: PG 2000 pg (8.0x10%~9.1x10* ug /(kg-bw))+
400 IU TEM-116 ESBL (1.6x10*~1.8x10* TU/(kg-bw));
% 6 #41: PG 2000 pg +500 IU TEM-116 ESBL
(2.0x10%* 2.3x10* IU/(kg-bw)).

S R KR S 0.2 mL ARl Y PGL0.5 h
&, FESARFEIHREE Y TEM-116 ESBL % #, 10 h
&, BUMENFE LTIV, BOU AL, JERE AL
ZEOKPEE, KT, B 2 g BIREZHZULA 4 mL EP
BN, N1 mL ISR ALZEK, 2J2K 1 min, 14 000 r/min
B0 5 min, H 0.1 mL 54 Delvotest SP 5 46 il
EAA PG, B 2 R,

2 #XR

2.1 pET28-TEM-116 E4HFRHig9HiE

AR I 1 R, A RE T &
2] 3K/ TEM-116 ESBL 7£ pET 28a ki T7 Jii sl
TEHIT, B 6xHis MRS E M. TR 2
)2 ki 28 Neo 11 Xho 13U G155 863 bp
F15235 bp PIZk B (1] 2). D) 13 5 i 45 SR 5
5, B\ LT, BUE blatpm.e &) 50
W% pET28 FihHAK I
2.2 blatpmns BIEMRIE. S, L RIBAM
I5g gl
2.2.1  blarpy.ii6 HIEACHEA . B IERAAE

M E A 45 g (4R BT il £ 1) TEM-116 ESBL 12
TR 5 28 25 0 B o F i 2 A i alifk 5 2 1k . FE0k
FUZNTIG , Vel AR A oh i (& 3A) AT I 2
AN, W 1 3R ECK, HEMI NI TEM-116 ESBL
U (32 kDa), U 2 43 3/ 4D R B TEM-116
ESBL I (30 kDa), HPEB 2 Sephacryl S100 43+
falifb ), 43 ISR 1 A 2 B, FRZ Sephadex
G25 5, 3KM% 69.2 mg. iGN 476 IU/mg 1)
B TEM-116 ESBL, Rl H )8 H (GElE L& 3B).
A —4lifL TR TEM-116 ESBL £33 5 1% Py
39 TU/mg.

1 FARH pET28-TEM-116 BIHE
Fig. 1 Construction of the recombinant plasmid of pET28-
TEM-116.

2 EHRA pET28-TEM-116 I ESI & TE
Fig. 2 Identification of recombinant pET28-TEM-116 digested
with Nco 1 and Xho 1. M: DL 15000 marker; 1: pET28-TEM-116
digested with Nco I and Xho 1.

2 SDS-PAGE HLIK, ZRAZAT 4k fi 5 fFE i
(Kl 4, Jkif 2 F1 3) [AIBFAAAE 30 kDa i1 32 kDa 4~
FEKW, RWENESH His 8285 /2T
STEREAKN (K4, JKiE 1A 4) IR
43920 30 kDa il 32 kDa; iRl Hil—2.
SE AT 4 ZUkGE 1 F 4, HE
S Al EEAF] 90% LA I o
2.2.2 TEM-116 ESBL /9 N A u#l/F

3A g 2 5[5 3B AN R 4fifk Y TEM-116 ESBL
20, H N wiAlf 9 NEEERRS35I8 HPETLVK VK,
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3 EY TEM-116 ESBL B93% At g4k (280 nm)

Fig. 3 Protein trace (continuous line, 280 nm) during elution
of the recombinant TEM-116 ESBL. (A) Protein trace
(continuous line, 280 nm) during elution of the recombinant
TEM-116 ESBL from the Ni’ -NTA affinity chromatograph
column (AU=absorbance units). 1: the precursor TEM-116
ESBL(32 kDa, 39 IU/mg); 2: the mature TEM-116 ESBL
(30 kDa, 476 1U/mg). (B) Protein trace (continuous line,
280 nm;) of desalting the mature TEM-116 ESBL from the
Sephadex G 25 column during elution.

5 #7189 & GenBank JIT /A 4ii B iU TEM-116 ESBL
(Accession No. AY425988) N i & FE R ¢ &= — 8. #*
W 5 3 1 14 30 kDa 2K 1428 24 TEM-116 ESBL. &
WFFE T Bl Iy 2Rtk B L SC B B4R FZ A B A
2.3 TEM-116 ESBL B9zh 71 454

H 4770 B 4k i R Sk TEM-116 ESBL f4 LL T 7
N 461 1U/mg, 5EAMM LIFEME (476 1U/mg)
i, H1SPSS 11.0 it X AN EEAY K Keac
Kool Ky IS HGHATRONT ¢ K256, 250K (F 1),
KIRME 5 H4H TEM-116 ESBL 1 K., (+=1.334, P=
0.202). Ke (:=1.362, P=0.193). K./Kn (=1.479,

Journals.im.ac.cn

4 SDS-PAGE il #5{L 8 TEM-116 ESBL

Fig. 4 SDS-PAGE analysis of the purified TEM-116 ESBL
from inclusion bodies. M: protein marker; 1: purified mature
TEM-116 ESBL; 2: inclusion bodies after dialysis; 3: inclusion
bodies after affinity chromatography; 4: purified precursor
TEM-116 ESBL.

P= 0.160), Joit &M% % . TEM-116 X CPZ %
Mk, #Y CPZ XM RMLIEY, HiKE
CEL. HMEALH BTN, ZEEXT AMXC. Amp F1 PG
ALz g T A Sk A2 25, RUIFE R AR Ay
HOLR, X EERBEEARPRBEAR, MR
i, WX CEZ BA B AR, BT/ T
Amp. MG EHESE KK T H , HERRILHNY)
B A5 ¥ TEM-116 ESBL T i £, X it
Wian . S KSR TEM-116 ESBL 2 [A] 75 i {4k
ST G S FAKEEE A ) S B R
Pl . XIRPIBERS) (Kn) B RIR, HAEM
B (Kea) WRIIE BEABAF ) T HEFFE
2.4 TEM-116 ESBL [#fZIRE  B-NELAR K 54
B Iz FA
2.4.1
ST RN (%6 2): 25°C AEH 12h )5, 5.0 IU
TEM- 116 ESBL Al %555 1 L 1L B (pH 6.0) H
f) 1000 mg PG, 10.0 TU B350 | L REEW P
f) 7000 mg PG; 1 25°C FYEM 2 h, 5.0 U AT iEER
1 L #3300 A SR (pH 5.5) H Amp ., PG Il CEZ %K
8 mg MIEGHIAEZ, 320.0 IU TEM-116 ESBL ] /&K
1 L R Amp . PG, CEZ 4%} 200 mg IR S/ E &R,
RULEEEA RN A B B E M E N, Befs
BACHb R SRS R R . i AR B-NBEREZR 259 o

BIRZy) K BEIR-T IR B- PIBERCZEZ ) 9
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£1 XK5EHE TEM-116 ESBL Hizh h# 5
Table 1 Kinetic parameters of native and recombinant TEM-116 ESBL
I K Vimax Vimax/Kum Kea
W ﬁgle':;tﬁcsn ) (umol/L) (umol/min, x107) (x107%) (1/s)
Native Recombinant Native Recombinant Native Recombinant Native Recombinant
PG (232) 12.89 13.28 10.76 11.12 83.51 83.76 128.72 133.01
Amp (233) 9.90 11.31 15.01 14.35 151.64 126.87 179.56 171.65
AMXC (233) 9.70 10.90 14.97 13.22 154.32 121.25 179.08 158.13
PIPC (229) 20.19 18.87 10.21 9.26 55.58 49.07 61.07 55.38
CEL (262) 5.90 6.76 1.31 1.22 22.22 18.11 0.04 0.04
CEZ (271) 110.04 106.38 5.81 5.71 5.28 5.37 9.92 9.11
CPZ (268) 2.57 2.71 3.89 3.64 151.64 134.31 1.55 1.45
CTX (264) 17.99 19.68 1.03 1.00 5.73 5.07 0.02 0.02

% 2 TEM-116 ESBL ;5 %4E® (pH 6.0) RRi&
(pH 5.5) ) B-HELRRITE &

Table 2 Elimination of B-lactam antibiotics in fermental
liquid medium(pH 6.0)and urine(pH 5.5) by TEM-116 ESBL

Fermentation . o
Code medium(25°C, 12 h) Urine(25°C, 2 h)
1 2 3 4 1 2 3 4
TEM-116
(IU/L) 2.5 5 5 10 25 5 160 320
Amp
(mg/L) / / / / 8 8 200 200
PG 3 3 3 3
1x10°  1x10° 7x10° 7x10° 8 8 200 200
(mg/L)
CEZ
(mg/L) / / / / 8 8 200 200
Result + - + - + -+ =
“+” and “—” representative the positive and negative result by

Delvotest SP method with 3.0 U/L lowest detection limit of
p-lactam antibiotics.

%3 TEM-116 ESBL &4 43 & PG (80 U/L PG, 0.5 h)
Table 3 Elimination of PG in milk by TEM-116 ESBL
(80 U/L PG, 0.5 h)

Code 1 2 3 4 5 6
Temperature (°C) 37 37 25 25 4 4
TEM-116 (IU/L) 0.5 1.0 1.0 1.5 2.0 2.5

Results + - +

+ —

“+” and “—” representative the positive and negative result by
Delvotest SP method with 3.0 U/L lowest detection limit of
B-lactam antibiotics.

2.4.2 U PG 1975k

AN PG AV E Sl 80 U/L, 43 HIHE 4°C |
25CHI37°C FAEM 0.5 h, SEEGE5 R EH (£ 3): 1.0,
1.5 %1 2.5 IU TEM-116 F43 554E 4°C . 25°CH1 37°CiR

FEZMFT, 2405 hiGR4-W5H 80 U/L Y PG,
2.4.3  DEIEH PG #97EE

HZ 4 L, 1.2x10*%1.4x10* TU/(kg-bw) HEHE
%52 21 B 8.0x10°~9.1x10° pg/(kg'bw) ) PG;
2.0x10%~2.3x10* TU/(kg-bw) BEA] 52475 B 8.0x10%~
9.1x10* pg/(kg-bw) B PG, M 20 d B/NEAE
WS IET: . %45 R W] TEM-116 ESBL /E 5 —#h
NP FEE (30 kDa), RENEELT M BERE, JFLEIR
PIATH IR B — 2 I T
3 ik

AW S R 3Rk R S8, ¥ TEM-116 ESBL
HEATAL AR R IR, JF#E ST T S50 = v U AR ) 3R
RGA L HOR B, W 45 g I PR,
2 250 R a4k, FLIREL 69.2 mg (476 TU/mg, it
32 939 TU)TEM-116 ESBL. #H M4 52 24 il fu i 4 42
P, S AR A AR B AR AR Ak . ek,
SZEGHIESE T TEM-116 ESBL ff & 1155 IKAE #l 40
KT UIE], AR AT AR 2 TEM-116 ESBL
PIRREG AR 1 . SC AR BU R /& TEM-116 ESBL
(32 kDa, 39 IU/mg)if M3, w R84 R PR A A
G AR 1P e 2 R A B 25 R i 3 B AR R
MAREE A 2 DR, Z PR HERE R 14
T MBI A 3 AR, EHFRIEL
3 NIRRT ) A, RO R A I,
A i — 25 BRI G v S BEKE T 22 10 A 2R 1 ey
BTG T, WY S AR T R R
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#* 4 TEM-116 ESBL &R /NRIKAEY PG

Table 4 Elimination of eliminating PG in vivo mouse by TEM-116 ESBL

Code 1 2

4 5 6

PG(pg/kg-bw) 0  8.0x10°-9.1x10°

8.0x10°-9.1x10°

8.0x10°-9.1x10°  8.0x10°-9.1x10*  8.0x10*-9.1x10*

TEM-116 ESBLs (IU/kgbw) 0 0 8.0x10°-9.1x10°  1.2x10*-1.4x10*  1.6x10*-1.8x10*  2.0x10°-2.3x10"
Result - + - + _
“+” and “—” representative the positive and negative result by Delvotest SP method with 3.0 U/L lowest detection limit of B-lactam

antibiotics.

Pt AE 20 & B NN FH 2 NS R B e PR 1Y
A TR, AR, FEBEYT . BT, T AR 4
OYRFZ (I DLENY AR NG ST W Okt y/RS
SIn) L, A AR v 90 D AR it 245 1 T
5 H MRS AT T, Pellegrini 254 iE
FE I T 5 7K RIS T A5 v B A SR TR T 43
— i AL B B T R AR Y 4 e A N Tt e il R
Fip——IMP 22 i), 5546, FERRIN M X1 I At &
IR FF B i A R AT AR 19 ESBL =R X
S JaE A R I R e i UL BOR I . I, RS AL
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