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(BRI EE, J7H)

SREDL T SE BCM) M A p e 15THU f1 K12 JE101! fpE &, MAAAEIER.
e mes (L ¥ CAP)IMEIL BCM REFRAY4NFaRE SR RIS > BCM AR ERFE AT S, (LR
CAP BUi b E N SRS EIIE . BT RR PR ZRRINE AR RE R (LT
WA ) IR e A— st ingt SR AR ACERMEE (PTG) MG SA M A- 1 FUH
A5 (LUT Mk s-E5)390A 238 322 BCM [HLEBIE M.

£ BCM 4hBLHK 5 FF B 15 THU gREuiH ¥ 4T SPS-RR MR iR ik, SILUE R
A1 EEA R S0.5K, 47K, 35K, 33K 21K M1 17.5K KB E&BEREBMABETRR
e BRATTEESIGETSSE, £% BCM LENMREA RSN ARLS TERAEST
47K, 21K F5 17 SK (UEABEEHE A, Fit 505K BEERMSRBERERL. A
B K 12 JELO1] 9iR%, VB BERNA R HBIBEH YR B8, LI 7K B8 REE
FmyaEd, HhAHoESE T, 21K [ 17.5 K BEAREHRED, 50.5 K BEG RER
BERAERETSEE.

BrREEHETEARRE, BEEHEEERITICHARETENRE, DREME
M MEE ST S BCM AEE=FMFEEATRE, BRI REFBRAEL AR
50.5K EABEHA RS, b REECEATEQ RNV Y. ¥% BCM BNt &L
3z BCM, BE7E BCM LLPRSFMA CAP LIFH ik BOM WyREIEA, s, MhFRAE
G RS BRI, B0 0. 5K BA FH M, X XA, FRARERARZ 05K E
H FHRIRT K,

$7 400 pg/ml BCM 25 SeBikk GL 42 BCM B S, BH A ARAE L. 5 -1k BCM fif
¥ bk G6 2 BCM LEIE, (RN IE 21K M1 17.5K EH RN F R Ao

DL b 455 %00, BOM & KB st 50.5K BE ANEY AR, RNES 97K, 21K
17.5 K ZFES FYeE, X=HESREARRES0.5K EQRENEI&LARERSET Y.
BELIA K » 47K BE RS w A M s g2 bR BCM REEANERER,

BCM 2B A HAS Y fUH 2 R \ o
et T s L

B4 BCM Hd| fmffo s & 2 R RNA (—) EHEEEE
A R, (BB B R A L ER: ABRHER 1STHU (RERRETE, &

A%, %8 BCME5HNEZREL. 8 R R e R A KL ) K B AT R K12 JEL0L,
W s RAFE R =2 2 Bom ™™, 1 2 ARSI IR M. RFRE SR

s E B ES IR EEm AR, AXTF 19815 1 A 12 BigEl,
) * BAKRBIAZ,
ARIE T BCM MK HT sk xxaamﬁwrxg; RS R -B-D- ST T
EHHEeRNEENESEEER, ONPG; 3 B4 2% £ pRE: NPP ;

)
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1 1 B B% —_HRERMABFEEORAEMRFEFEA 1

F(%): Na,HPO, 0.6, KH,PO, 0.3, NaCl 0.05,
NH,Cl 0.1, %& 5 0.4, MgSO, - 7H,0 1mM ,CaCl,
0.1mM, BAE B ARy 0.1, @EE 25pe/ml, i
HE: Sopg/ml; BIRERERE 10pue/ml, [REERE 2008/

mi,

3.Trs BE3REk. HEREDT (%)
(pH7.430.1 M, (N11,),80, 1, NaCl 0.5, CaCl, 0.1
mM, MgCl, 1mM, BH5E 0.4, B A KBEH (RS
B TR0. 1, EER Sope/ml, BERE 25p8/m 1§
ISRETE 10 pg/ml, [REERE 20 pg/ml,

4. NBTU B33, #EE ARG met 108/
ml { B AR mER] 20 pg/ml B IREENE,

5.NBTU SR S 3 dE:  NBIU 53R E
deink 1. 29 MBEE K.

(=) EaMitH

¥ 3% BEERNERBEMN T HESAER
Erp, YAEBMHARD (AL, #0.4), 48
Fous L-MiA G, S84 S ml HHE, EXH
& Biy BCM ER3H CAP, B53F 30 XS, MAHE
A, =R 30 48h, B sosl SE3RE LA 0.9%
MEFEHKREE, RAi®E NBTU RIEERE SR
# b, T 37°C B3R 24 /b, TREERE FAIBTHE
o

() witwBEn EEREE"SE 8-
IMETRNRS SR

H5 %R W AR T Tris S &
L, T 37°CIRIHIE TR 2 Ao 3BH) 0.3 AR
FITEhABE AT AC AR, kFE A 1mMag
IPTG fE4 B-BEMES Y. ERERINRE], Rl
EErmRSREEn—RPE, PELENMA
WEFETI7CRE IO &, BIERET
=20 CHIVKE DL EEEIRIE.

HERREA RIEDY; B 200 ] FRBRERGE
BRI TR, FB 300ml 0.1 M Tris £27hF (pH
7., BINA 1ml 1M Tris £a83 (pHS.8),
BEEAT 30°C £E 20 28R ERAC.SmIf)
0.4 M NPP Y5 EY, TE 30°C KB 15 4480, 4
BMER NG 4200m 3T B LR IECE,

A-FEYOEi . Hr roop L3R EAELETR ATAEME
BRI 0.9m! Z &8P, T 30°C {RiR 20 4}
#, SREMA 0.2 ml ONPG i (4pg/m! ONPG
BT o.M gk, pH7.0) FEXEY, K

Tris—HCI

B 1S Sy 4bo 2> BIRER R ATIEH A

Z @RI ERR. 4.3 Na,HPO, -
1.25g Nal,PO,, 0.15g KCl, 0.04g MgS0,-7H,0
BT AWK, S EH 200 mlt,

7E 4200m PT, KR REIENL 0.001 F
XABH—4EhEL. W

BRI A= aAL. X 1000,

(@) BEEHHE

Wik A KB, MA 50 pg/ml
BCM,, #k#505% 3% 60 4r ¥, SAIGTEAC Ji] 8,000 rpm
A5 sheh, Dlgsmm, BitErERT o3
ml 8 7 o BB A SR Rt (0,01 M Tris-HCI,
pH 7.4 Mzt SmM FACETI 50 pg/ml BEBER
), HMA l=M UEPRES. KAREES
BmMBENERETBE R AR, REE G,
8,000 rpm FAF T B 5 20§, LA B R ARBRATE
flo BRI 1oop! BRI HMA 100p! S
(BREMBAR: 9.5 RE,10% (W/V) il
X-100, !.69% pH 5—7 {§ Ampholine, 0.49 pH
3—10 %9 Ampholine, 5% F-$E B, FTH
TEHIEEE 4°C, 55,000 rpm JRIEELL 45 5380, 4
mRARERERENSS. EHRKCBERRES
MABREROEREHRE, TR (EER) 8
A 200 pl MEKETE, BTHRAEND
SRS BS , R H R M R ED 43 Isdk 20041 (Y Sarko
syl, 75 4°C §& 8 20 P, RG H 55,000mpm HiE
2l 45 480, ih /S R TR BER Ay AN R P A A
7E 4°C IEMTE bk (20 mM Tris-HCl, pH 7.4,
ik SmM MeClL) SEHT 2 /N,

(£) RNERERRADKORP

5% MEDEHMBERENIIFHNES
meb, ¥ A, AT 0.3 ZFN, ik 50 pe/ml
BCM, B53E 30 /5, 3§ 1.5 pCi/ml B L-[4,5-
H]-FEEE MBS R, BREREE I 30 b, W
AANEREEARNERDLH-EEEk. 2
BB, ATk RERE— K. B
FESSBERAEH CAD T1 BOM JyFissit 5
Fooh, SkEEEESE 30 Shph, ST IEAT IS SR MR
Torito

(7X) BHERERR A CHARME

¥ 5% BHAIENBEREDT HRENER
EhFingE 2.5 pCi/m! (9 H-FEE B, T 37C

12H,O,
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S i 22 #

R, ED AL R 0.4 £, AL EE
WEAmai AR AR R K. MREET
TE&ERAEH Sope/ml BCM st E L,
T 37°C FRiHHG # 60 43-4h,

(£) SDS SR AR EFEARF FRONTE

SDS- IR PR B M e e o bk BRI Bl 5 AR B
Laemli H| Farce'' 1750, H§ 30% HIRIBRERR
W, LB, 109% SRMENEP X7 i
(TEMED) B& R EFH BBk Z [, LLfE
12904 BB H KRB E, BRAG.REEE
FIAEEME 59 MIIRAEN, REERIEA 30% PR
Rt R M 2B, 10% iIfiEEEk M TEMED B&
MK LEHES 30 44k, REHELNEEERA
T (FEEARHTMHEES.TE 66 K; B
EO, TR ASK MEAME, 4 TR255KR
HBEM,S TR IRARIMEIGR L. FEH
20 mA, RIGH 30 mA ELFRHTRIK, ERER
I Z AR PR 1k Xy 1k S ER Y R P, $% I Fairbanks
FAMTET R TR I,

- OV EaRBSTRBSE K

e E D RV BT R 18 O'Farcell 07
EMEINEE., B-xHEkANSEARER
BRZEADBBE(AE 2.5 mm, | 130mm }h L
4.6 g RE MET LWEN 3R D, B k1. 97m!
/K s 2ml 4% X-100, 1.33 m! PNIERENEIRHE, 0.5
anl ] Ampholine §1 10 ul 10% R9T GEEb L I5 #E ,
RIETERBTHS, BMA 7 ul TEMED 53§l
AEFNEEER, M—SAEWEHILEHBRER
& 4NN, RIEREKE, BB dRADh, #L
B 20p! BREMHE R, BAHAKRSEN 0.02M
) NaOH Feplini e, LFEARSENo.02M
NaOH, T FMIES kB K. AERETE
BEFHTHEEK: 200V15 £r8h, 300V30 474,
400 V 30478k, AEREERNE REMER
NaOH, Jnztififh, TE 400 VEIBk 12 /Mt B/, B
H soov RUEE Bk —/I I, BER /N BEEE R
5> Mk SDS R E PRI (BESLER PR R -
109 (W/V) Hih, 5%(V/V) -5 HETH, 2.3%
(W/v)sDs ] 0.0625 M Tris-HCl, pH 6.8)1, 3
7 30 el o HTE PN SDS BT
REEEE. AGERAMBIRERRE sDs &
BT, FN S e R R AR B R IR R o

FR T T E =Tk,

(h) BEHAEEXIE

KRS EREITCOMBAFE NS, 7
83 Pk LIS » SR 1R 3 Bonner F Laskey! " iR B 25
HEHETEE, BEERGE 20 SHERN_HXT
B ((CH,),50) thig 30 53 ¢h, BAERBMN MR
TR E 30 15, RRE ¢ ERN 20% (w/
W) PPO “REWBAKSFE 3 /N, HREE
K, BBRTRIE&ERS X-R3EK (RFHEL
B —REAEERBERS, £ —70C RHIRES
HTETikHEEXDE,

(+) #i BCM W ¥%ah% ¥

M A A NBTU B35 FAYMm B B s
PN, BB RE (00.450) 13k, MhAD
P M, HoKPEE R, HHREDRT M, kb,
3 100 pg/mi BITFRE 2 YL T 30°C 48 10 44h,
RIGAEDEE T, WM, A M, ket
R, BEMIEE T T NBTUR g3h, 75 37°C
RFEF. Y A BINEFFHEERNZER,
Bt & BB F9 ih 1 7 & F 400 pg/ml BCM A3
NBTU g Eiis sk, W THAERHROR
. 2uaNskKEnmRERSRAES BCOM 1y
NBTUIRIRERIE & Lo ARG, BRBERIRE#

EET 37°C BHRATE R 24 1K,
& *

(=) BCM 0 CAP X HiT# & %
B R h e Em

TR R R, IRARM
FHM 3 X 10 &/ ml, 2890 D hiEs
5,38 MEl 2.6 X 10° ¥ /ml, £ 50 pg/ml
BCMALBR 90 43 $i)G , S WD T 995 %o
% 10ug/ml CAP G, HERRER
NI EE b, 25 CAP MME]4 BCM 4078 30 43
RIS, FE BCM INE4L CAP
ShER 30 RS R AT, WLIE ),
ERERIT R SR CAP LFEE ML i
AREIH BCM HFEEH. (WA 1D

* MBI RO B
AL.49% SDS,

1.5M pH6.8 Tris=-HCl, i
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X

Lo / = TRUTIIITS
\

108

T i B 7% (/%) Colony Forming {unit/ml)

107

0 30 &0 )

FE] Time(min}
| BCM F1 CAP M ABHE 15 THU s
4 Sp-A
Fig 1 Effect of BCM and CAP on colony
forming ability of E. colz 15 THU

K—%: X Control

©—0: £ 0 [ ipAl0ug/mICAP, At } min

10 pg/m! CAP added

= 0 KA 50 pg/ml BCM

At 0 min S0pg/ml BCM added

0 ZEORMA Wug/ml gy CAD, H3t 30
S e EHE I 50ue/ml f) BCM
At 00 min 10 ug/mi CAP added,
SQug/ml BCM added after culturing
20 min

+ 0 Bk 50ue/ml f3 BCM, 3% 30
SeEFMA 10 ug/ml ) CAP Ac 0
min 50ug/ml BCM added, 10pg/mi
CAP added after culturing 30 min

(=) BCM, CAP i &+ A kit
BB “WRRIAE” |0 S-H A MER
ESERNEE

W 2 FroR, HHEFFHER Asn 15 F]0.3
EAN, BHEDFANBRELMH5S, b
AR R “ IR A I IR, ERA

O—0:

120 4y ehEE 7S M 195 B e %] 1567
MAfr, % 2 ug/ml CAP 5 12.5 pg/mi,
25ug/mls 50ug/mi i BCMEET , ZEHN
& B PR B B 9371267, 1072 M1 936
HMer, ¥ IPTG ME R — 3R, 75 120
A ERESERT 936 AR g-85, TE
2ug/ml B CAP T 12.5pg/mly 25pg/ml,
50 ug/ml g BCM 7EZE T » BRI & RAEAR
B pg B TRl e 4> B B EH B B 540,532,353 /1
281 M{y, ¥ BCM AnFlix —Fhe Y KR il
Wikt, FE BCM XX FERY IS R
BHHER, % & FEY SRS NE
BIERL XY s-ERNERRGE, X5
Tribhwan 1 Pradhar FiEM R,

(=) EBFL SDS-BF HE R
ik

# BCM 472 K 5 25 BCM &b B 40 i
B A FREE SDS-H P B e gk B BB 2k ik
TRk, #RWBEKEFL 2R, ZF
MiNERRNEKEHE T A B, £ BCM
pEpaED, ARERSMNSSK 55
FekSdmELD, TK BEAFENSEL
REDHELR, EEREDSN 21KR
17SKEBEHFOERARSLEEESL, ANE
HLIER 35K K IB3KEQFNESREENR
A, ERARSRAERNSTE, BEMK
HikHHARREAHE., L BCM &4
EERE LR ERNVES LE R B8,
mEN BEEDBEINEZSORKE, o
ERESRMEES. EF AMRBE T, BCM
HNE S B B 4 A BB S B A & R,

(0m) EBR=TTRER K

KBS 15 THU @SS BN T
B e vk, 4 BCM 4L BRI e
BHREHEFENEAR, BN TES
S1% 47K, 21 K ®1 175K, HK 505K &
AENSEREEREESLE E L, (AR
1-3—6), AKBFTE KI12JE 1011 #17R
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44 wm £ B ¥ #® 22 %
wp A Lo B
X
/ X
£ o E X/
£ §
g o b x/ P 0
10F X/S/_.%‘/S 03 /o""/— ’.5,”2
A& - qsiE®
//:4"' Lo x.f’,'//"g/e/‘“
°F T a7 e /// o
o )
p g
’ { 1 [ I 1
0 &0 120 0 &0 120
ESEMR R EFENEECGH)

Time after induction (min?}

Time after ianduction {min)

2 BCM, CAP Rifrg £HEY S-MANHEEBESARMEN
Fig 2 Effect of BCM, CAP and procaine on induced synthesis of f-galactosidase
(A) and alkaline phosphatase (B}

X -—%1: BB control

@--0 1 Dug/ml=IKFE 25 ue/ml BCM

©—0: 2pg/ml FHHK 2ug/ml CAP
R LAEFMAUNEGR. BMKRBTE
15 THU HAE E1#HL 400 zg/m! BCM 1
TR Gl #HT7R, BEERAEAREEA
B AR E 15 THU WERATFHEG
400z28/ml BCM)G6 R %5, Bk 8 B
21K 175K “ M ERNEA. BE
WMEHTOEE, BH K BHREET
iR, 21K 175 K BEE REMER
th, 50.5 K BEAREMRERNS KRR &
ZHh(ER I-1—4) K H28 7K BB R
T HREE B T Sarkosyl 3457, BHE
TESNEE L9

(R) RENEHELERE
MERR I-5—8 A LLEE], Mk 54

REABREAIEL R, HITHHEKEER
K, 7 BCM FE T HFEE RIS ENS0.5
KEBEOREHESKANEAERREXOH
Bo

0--0: 12.5pg/ml—}KF 12.5 pg/ml BCM
®—w: 0ug/ml —IRE 50ug/ml BCM
®@—@: 0.55% %L &+E0.55% procaine
2 R BB ARG 4 I i
W, E_soiEmkE, HITRHEERE
2, U EHFED R ASE R,/
B 505K BHFNBHELREETRD. &
BCM 4L EJS, #8 BCM MiEsarhidzh 5
A CAP K, HEBENAER/D, BCM
NEALARMHFECDRNSE, ik
AR, 505 K B AR S B TN,

Ho®

X T BCM M AMFFRERD R & KB
ARER, BB AEERELS, BCM X
BEANERENARFEESNERSE
BEO HEALRT BCMESCAPRIER,
fefi & 2] BCM R ERGH G 588 (—

FrAR R SR E B DR & L T E B EH G
- ERERE(—MAMEE R R

AR EAMRHHERE (—HAERR
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BEZEEHR) M s-BHESEREER
—3 3% i T, o B Mt BCM F1
CAP, FRAT&H, BCM BF T HbpH B X
RS R, T H BCM #9¥E Atk CAP I 1E
HEXEE, XARSHEEE P BCM
X p-EE 4 R ARR, REEM R FRo
LR THRNERLGRS 2N, N
REEARLR R, BNk PTG XS 65
P B, B SR e oh R T R, B E L
1k, SR, A HE H BCM MX =R
Faf AR BN ESERRNEY A RN
B0, S O HE AT AR A R R R
AT, SHaReEaNENESRE
MEANTE, Ak, FLERLZE—T BCM
SHEBRNARERNER. AREE®mE
FRICHI Y e T B AT ZOrHL kS . AT
BHELEE. EFEEH, BTRZAH
A5h, 4R T R SRR . X R AL
BCM ERAF. ARG R EHREORELE
O REDEEBNEE T ED S R
., MEINAHFIAMNREZ LR T
B84 505K, 47K, 21Kf1 175 K 94
ME A H.£ BCM fEH R st kg, 50.5K
BO R EHB R BH0H], BRSATEL
EF=SMBRORNRA, X=REAH
CRAERFEAEQRNOES-Y, MEE
BCM BI{ER T H AR, HATESE RY
#: [ A ZR LRI IR, B4 BCM 432
B, B ARARIME, 47K BEEMER
R 7E4 BCM 4B BCM A 58k
Gl W G6 Sk, i 21K f1 175K BAHR
HElI 72 BCM 4LFEM G 6 Mg, MM
BCM 4bEE i AU MBS SR BBk & BCM =
E 41 CAP B E4: BCM fh B R sR g i,
XS TR 1 B ) %, i BCM BRI 1E
H 1 2o FINERT CAP AR 2 DAFH - 3
—$HEARSR, XHRERENTHE
& HIRE, RLEFEH S0SK EARK

M EmE R, Hib, 47K BB R
£ & BCM FAEFANBEERERA, LE
HERIEE BCM WEEFRET H oW
fEH.

KRy IETIER-BE7KE
BREBAESIRZ B, WEEFRENRE S
# SHE 772 FT BB R rp 2 AT 82 B RO 4T Mg
HEAR™Y RERRSRIE W Y
K,

#h— 2 347K & B BT R T SO
FILAFE R BCM fnfil = A 1% 8 B A7
tegk LA AEKERERPEETA
Bl BCM &4 BB E" R EEY
ABMEBN, XETHEEATRZ .
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SELECTIVE EFFECT OF BICYCLOMYCIN ON PROTEIN
SYNTHESIS OF ESCHERICHIA COLI

Guo Yong

Kazuo Nagai*

Gakuzo Tamura®

(South China Institufe of Techrology, Guarngzhou)

Bieyclomyein (BCM) inbibits the
growth of E. coli 15 THU and E. coli
K12 JE1011. When chloramphenicol
(CAP) wag added to cell culture treated
with BCM, viable counts were similar to
those treated with CAP alone and the
eidal effect of BCM disappeared.

Derepressed synthesis of
phosphatase and induced synthesis of
A-galactosidase were significantly sup-
pressed when E. coli 15THU cells were
treated with BCM.

SDS gel electrophoresis of proteins
from E. coli 15THU showed that between
eells treated with and those without BCM
there were differences in the amounts of
the proteins of which molecular weights
were 505K, 47K, 35K, 33K, 21K and
17.5K.

Three new spots of 47K, 21K and
175K proteins while less amounts of
50.5K protein were detected by a two-
dimensional gel eleetrophoresis in the ly-
sate from cells treated with BCM as com-
pared with that from non-treated eells.
‘Similar effects of BCM were also ob-
served with E. colt K12 JE1011. After
the fractionation of ecell lysate, 4TK pro-
tein appeared in the membrane, 21K and
17.5K proteins in the eytoplasm and
50.5K protein in both fractions, respec-
tively. The 47K protein in the membrane
was resistant to Sarkosyl.

alkaline

Fluorography after two-dimensional
zel electrophoresis of the proteins of ly-
sate from the cells after being prelabeled
with radioactive leucine and treated with
BCM showed that there was no new pro-
tein spot nor any degradation of 50.5K
protein,

Protein amounts of the new spots in
cell lysate decreased when BCM was re-
moved from or when CAP was added to
the medium after the BCM treatment of
E. eoli 15THU. However, 50.5K protein
did not increase significantly within the
same period,

The mutants, G1 and G6, resistant to
400 pg/ml of BCM were isolated from E.
coli 15THU., No differemce of protein
spot was shown between the lysates from
(G1 cells treated with and without BCM.
But only 21K and 17.5K proteins appear-
ed in the lysate of G6 cells treated with
BCM.

Thus, from above results, it can be
suggested that BCM inhibits the biosyn-
thesis of 50.5K protein and induces the
production of 47K, 21K and 17.5K pro-
teins and that the insertion of 47K pro-
tein into the outer membrane is the major
cause of the lethal effeet of BCM on E.
coli.

* Address:
Japan.

The University of Tokyo, Tokyo,
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B m # #

BN 1

B, 2. KB E 15 THU gmBai . mieBEmmbaiGe SDS RS s ks ik l,. Ed B, Ca
Bl RE SO pg/ml ZEHEFENREFANEASAT. B1EEELM, B2 RRHEXEK. 1e 1,2
EEMmEH. 3,4 TEmER. 5.6 ERERK.

B 3—6: kB EEREN TR kB, 2 _RRLEGERES S HIAFEC RS BE RSN
505K EHREEET FH,

Fig. 1,2; SDS-polvacrylamide gel electrophoresis of cell lysate, membrane and cytoplasm of E. colf
13 THU. B and C were prepaced from the cells labeled in the presence (B) and absence (C) of
50ug/ml of BCM. Fig. 1; staimed; Fig. 2: fluorography. In fig. 1, 1 and 2: cytoplasm; 3 and 4:
membrane: 5 and 6: lysate.

Fig. 3—6; Two-dimensional gel clectrophoresis of cell Iysate of E. coli. The new protein spots which
appearcd in the sample of BCM-treated cells are indicated by circles. The 50.5 K protein is alse
marked.

BRI

B 1—4 XBEFg ISTHUNmARENaRES - cakhxSETREEXEER,

B 58 KlpHE PTHU gRARKE - chAxBATREEABESR. A5 EYR. Be BEE 5K
FHE, BT EEBP_RKREGRASEE. ARRP _HEENARBER KR,

Fig. 1 —4: Fluorography after two-dimensional gel electrophoresis of the cytoplasm and crude membrane
of E. ¢olf 15 THU. )

Fig. 5=8: Fluorography after two-dimensional gel electrophoresis of cell Iysate of E, colf 15 THU,

¥ig. 5: controly Fig. 6: BCM-treated; Fig. 7: CAP wasadded after removing BCM from the

medinmg Fig. 8: CAP and BCM were added after removing BCM from the medium
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