AITHBES N7z Bacteroides fragilis group o
clindamycin fit#s et DNA homology

B2 AKR-R OB R-EN EZ- LA —F - LF —E
B BRI R M S B B M

(FR#0 60 48 11 A 9 BHZAMD)

clindamycin = 100 pg/ml U EDREm M RTEERME KD Bacteroides Jragilis group 42
BE T, clindamycin fit#EgEo Sequence homology 233 Xz,

clindamycin fif#t DNA probe i3, clindamycin Mt DEEMERFCH %5 pBFTM 10 o EcoR
1B fragment % cloning Xt - E. coli » vector plasmid pMJS100 # i\ 7z, clindamycin 1z
Mt D 42 Bkep 41 B2, tetracycline 1@ & iM% 7R Lic, + LT 42 ¥ 39 #kiz, pBFTM 10
D clindamycin fEREL L homology #37 L7 PBFTM 10 o clindamycin fiftpsEsk & o
homology Z R\ A 38Rz, \I*hd clindamycin it 255 Ulehs » 7o

CNDDRHEIL, 74 ) A CTFP.Tawy bic ko CREShE LCTHE# S A3 X It plasmid
pBFTM 10 iz % clindamycin it E LS, K HEA®D clindamycin it B. fragilis 1z %4y

MLTVWBE ERR L

1976 £, BRMEED 2 fds & #) ¢ clindamycin it
D Bacteroides fragilis B5BXhiD, % LT 1979
%, o clindamycin i 22 B. fragilis o/ cEE
T2 ERF|ME IR, clindamycin it D E,
PBFTM 10, pBF 4 (=pIP 410) & %4t} Hh i plas-
mids 2BFE LT\ 7259, ¥4z o pBFTM 10 CHETE
+% clindamycin #:REHIZ, 72 hERLo R
2K THBES hoie clindamycin fit#: o B. fragilis &
X OEFOEEOE KD plasmid # #21% chromosome
Tegion K HEHK EBT FEL TW 5 2 L AR h
.t7~10)°

EEDWR, TTRAMBCSBES i B fragilis 3#
(GAI-1213, 2385 % X0t 6434) o clindamycin fiti
#, filter mating ¥ CHERT S & L x| L1510,

AH TR, K THM S hic clindamycin o B.
JSragilis, B.thetaiotaomicron, B.distasonis o clin-
damycin fHEREZEE 749 5T OB SRt B. fra-
&ilis o clindamycin i # = ZHRF pBFTM10 o
clindamycin it 3R E#% & OB FHE L1,

I #8 &5

D Bk

Table 1 i t3RBEbk% B Lico A3 THBE X 1o
clindamycin 1z & EE it # (MIC 100 pg/ml LI F) o
Bacteroides 42 ##% %48 & LT clindamycin R M D
THRE7 2 ) 7 THES N clindamycin & BERHE

D2¥DEE 51 BTH B,

clindamycin fit# > Bacteroides 42 ¥R Bacteroides
Jragilis 408k, B.thetaiotaomicron 1 k¥ X 0% B. dista-
sonis 1Rk D78 %o 42 BRep, 10 ik Bk B S 3t
BB, A BRI RESAEESEHERE, 3 ek
FEFIMERB, 22 BEERENO 4578 By o
SHIRThThEL, BFEXOBERNOREEXT
HbBo =hb clindamycin MWD 42 kgep 41 iz,
tetracycline 1 % fif # (MIC 12. Spg/ml L E) %5
Lo GAI-2360 @ 1 #pD&4it tetracycline 1z j& 5% 4
(MIC 0.78 ug/ml) T - =,

MR 72 9 BBk D 5 B GAI-6064 (=TM 4003),
GAI-6068 (=TMP 10), %5 X7t GAI-7001 (=JC-101)
D 3¥ki, F.P.Tawy X b HEIhizhoTh B,
GAI-6068 |1, plasmid pPBFTM 10 o original host ‘G
b, GAI-6064 | GAI-6068 L GAI-7001 & D filter
mating 2 X » T#Hbht transconjugant ¢ pBFTM
10 DHZEHFETBHTH 2,

Zh B DB, Virginia Polytechnic Institute Thi%
SNEBERGE > CTRAEEN, A 4347 RREH L
LT —70°C RRFEIR Wb 0T, FHEETD
API20A (7 ANMH) % BT BEO BZE Firw
oo MASERIL, TNUMEB S v —THEy 72 (For-
ma) Tfilgo i,

2) DNA probe ekl
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Table 1 Bacteroides strains

) » Transfer* Homology
GAI#  Species Origin Phenotype | 1 ter | with pMJS 100
Test strains

0332 B. fragilis Gifu cln” tet” +
0605 B. fragilis Gifu cin" tet” - + -
1118 B. fragilis Gifu cin” tet” +
1214 B. fragilis Gifu cin” tet” + + +
1924 B. fragilis Gifu cln” tet” + + +
2116 B. fragilis Gifu cin” tet” +
3023 B. fragilis Gifu cin” tet” + + +
4825 B. thetaiotaomicron Gifu cln’ tet” +
5906 B. fragilis Gifu cln’ tet” + + +
6069 B. fragilis Gifu cin” tet” + + +
2360 B. fragilis Nagasaki cln’ tet’ - - -
2369 B. fragilis Nagasaki cln’ tet” + + +
2373 B. fragilis Nagasaki cin” tet” + + +
2385 B. fragilis Nagasaki cln” tet” + + +
0554 B. fragilis Ehime cln’ tet” +
3026 B. fragilis Ehime cin” tet” - + +
3034 B. fragilis Ehime cln” tet” + + +
6225 B. fragilis Tokyo A cln’ tet” +
6235 B. fragilis Tokyo A cin’ tet” + + +
6243 B. fragilis Tokyo A cin’ tet” +
6250 B. fragilis Tokyo A cln” tet” +
6281 B. fragilis Tokyo A cln tet” +
6286 B. fragilis Tokyo A cln” tet” +
6325 B. distasonis Tokyo A cln” tet” +
6346 B. fragilis Tokyo A cin’ tet” + + +
6354 B. fragilis Tokyo A cln” tet” + + +

355 B. fragilis Tokyo A cln” tet” + + +
6357 B. fragilis Tokyo A cin’ tet” + + +
6359 B. fragilis Tokyo A cln’ tet” + + +
6447 B. fragilis Tokyo A cln” tet” +
6423 B. fragilis Tokyo B cin" tet” + + +
6425 B. fragilis Tokyo B cln’ tet™ +
6434 B. fragilis Tokyo B cln’ tet” - - -
6443 B. fragilis Tokyo B cin” tet” -+ + +
6444  B. fragilis Tokyo B cin’ tet” +
6449 B. fragilis Tokyo B cln’ tet” + + +
2650 B. fragilis Tokyo C cin” tet” +
2667 B. fragilis Tokyo C cln” tet” + + +
6710 B. fragilis Tokyo D cln” tet” +
6707 B. fragilis Toyama cin’ tet” +
6857 B. fragilis Fukuoka cin” tet +
7167 B. fragilis Saitama cin” tet” +

Control strains

7034 B. fragilis Toyama cln’ (ery’) tet” -
7100 B. fragilis Kochi cln’ (ery') tet” -
7154 B. fragilis Yamaguchi | cln’ (ery’) tet” -
8139 B. fragilis Toyama cln’ (ery’) tet -
10001 B. fragilis Saitama cln’ (ery’) tet” -
10015 B. fragilis Tokyo cln® (ery’) tet -
6064 B. fragilis (=TM 4003)| Boston cin” tet* +
6068 B. fragilis(=TMP 10) California cln’ tet” +
7001  B. fragilis(]JC.101) Paris cln’ (ery’ ) tet -

* The isolates were tested for their ability to transfer clindamycin resistance to the sensitive
recipient, B. fragilis 7001. The limit of detectable transfer was 107® resistant transconjugants
per recipient eclls; (+) indicates that the isolate was able to transfer resistance and (—)

indicates that the isolate was uable to transfer resistance.
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probe DNA & LT (% plasmid pMJS100 % Hj \»
8 plasmid pMJS100 %% + % Escherichia coli
RVSmc/100-2 t&, F. P. TaLny X H 5 2 h 7z,
pMJS 100 (X chimeric plasmid T, E.coli o plasmid
pMC1403 i~ pBFTM 10 o EcoR 1B fragment #:
doning Eh1-bDTH B,

pMJS100 DNA {3, CreweLL and Hevinskr o iz
{1, CsCl EtBr MU/ Bic & - TR L7

DNA o 5 # (%, Nick translation system [P
(New England Nuclear, Boston) % il \» T 17 /¢ -
17

3) Colony hybridization

Colony hybridization (3, Cold Spring Harbor Labo-
ratory @ manual {Z#¥ U T{T7c- 721,

Nitrocellillose filter (¥, membrane filter BA 8520
(0.45m ¢ 82mm, Schloicher & Schul, w Germany)
¥RV EHREOMIEEE O 1 colony % filter AT
EOREIIC 2mm~3mm FEEOF L 5 U AL THif}
Lo Bin i Lys flter (3, @OEMEY Lo LT,
CAM #FFEH bio@as <&, 18 BEfEftgsgFE s h o,

GAM %X £ #t1 ko filter 13, % 3 10% Sodium
dedoxy sulfonate (SDS) % THIFNI X M7k (What-
man 3MM) T34, %k\uT0.5MNaOH, 1.5M
NaCl 6725 DNA ZEWERGH CRIM S R i T
5/, ¥z 1.5M NaCl, 0.5M Tris-Cl (pH8.0)
hhie Hh AR TRMX h o ifl i 5 70 RiE s h
o TOX 9IS MFCiPRRE, 30~60 /pfE] DRz
(Bl) 0. 80°C T2REMI 24+ — 7~ Ff T baking
Eh, &o hybridization study 2 {fif Xt 7z,

hybridization (¥, plastic meat bag » .., 0.9 M
NaCl, 0.09 M Na citrate (6 xSSC), 0.2% Ficol 400,
0.2% Polyvinylpyrrolidone, 0.02% gelatin, cat thy-
mus DNA 25 mg/ml, 32p T3~ L7 Probe DNA
»b7 % hybridization solution - 65°C 18 Byfl] (T /¢
bihte, filter (3, ##&#, Kodak AR film & s,
~80°C T2 H~7 HM@ S hts,o

ek, hybridization study 2\ Tix, i -2 0
filter -y bt [t 220 controls HE o, Ptk
control ¢ L7, pBFTM 10 24 % clindamycin it {4
tetracycline &S B. fragilis GAI-6064, [atf: con-
trol & LT clindamycin 5 X O tetracycline (2 &2 0
B fragilis GAI-7001 # F\ 7,

D LR ES

—i#o Ekkicous €, clindamycine & tetracycline
PR EEED R 2T HE L1,

MEOZRI, HigicR Lzt 5 filter mating i)
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TiTfsbh'?, Recipient & L1, B. fragilis GAI-
7001 zHj\~, donor (¥, recipient &z b 1
rg/ml @ tetracycline N7 4 = v THijAH L,

MR SE OB BR FLx, 1075/input donor cells T, =
EDRD NI DX, Bd BRI -l O
& Lt

II. A& b5

1. pMJS 100 probe o454

PERAB kD2 & clindamycin itk o> B fragilis 3
Fk (GAI-6286, 6346 15 L 0% 6068) & clindamycin &
D 6 ¥k (GAI-7034, 7100, 7154, 8139, 10001 %5 I} ¢¥
10015), #icfitt: control & LT clindamycin fif{% T
pPMFTM 10 %44 % GAI-6064, [2#: control + |7~
clindamycin &> GAI-7001 # F \\, # & h 7=
pPMJS 100 probe Otk z#zt L7,

PARIL Fig. 1 1275 L7z, clindamycin it o g #kix
pMJS 100 probe it LTafiL  homology # /5 L7275
clindamycin &% £ OB #34 < homology #7R & 72/
- 72o clindamycin &Z OB OFIZ erythromycin
Wi (100 pg/ml LI E) o £k, 3EETETE L 72 25,
pMJS100 & homology (132 b ren - 7z,

2. DNA homology study

HrEO R D R, BE, fi, g OB
W, E, 5D o 10 WERkHik o Bacteroides 42 #firh
Fig.1 °2P labelled pMJS 100 was used as a probe.
1, 2, 3:cln", ery’, tet” strains : GAI-6068 (=
TMP 10), GAI-6286, GAI-6346, 3, 5, 6 : c/n®,
ery’, tet” strains ; GAI-7034, GAI-7154, GAI-
7100, 7, 8,9: clns, erys, tets strains; GAI-10001,
GAI-8139, GAI-10015, <+ : positive control
which contains pBFTM 10 ; GAI-6064 (=TM

4003), — : negative control ; GAI-7001 (=]JC-
101)
Y.
. +
90’
4 5 6
»
7 8 9
* -
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Fig.2 Colony hybridization with the pM]JS 100
probe. The cln”, tet” B. fragilis strains tested
were as followed : 1, GAI-6225; 2, GAI-6235;
3, GAI-6250; 4, GAI-6281; 5 GAI-6286; 6,
GAI-6346; 7, GAI-6354; 8, GAI-6355; 9, GAI-
6357; 10, GAI-6359; 11, GAI-6423; 12, GAI-
6425; 13, GAI-7001 (=]JC-101, negative con-
trol) ; 14, GAI-6064 (=TM 4003, positive
control containing pBFTM 10)

o

!

S SLETRS

L

19 29 se
- 1 28

39 #ki pMJS 100 probe & DB 5A:7 homology # 32
#1710 pMJS100 probe & homology %R\ it 3 ¥k
&, kB HmXED B fragilis GAI-0605, RE#H¥D B.
Sragilis GAI-2360, H5{BRbEHR D B fragilis GAI-
6434 TH - 1o,
3. clindamycin it 3 L O tetracycline fittd DI E
& .

42 ¥k 21 Bk, clindamycin fiftf & tetracycline i
¥ B.fragilis GAI-7001 ~DEZEHEDOHFENTANLN
7o

21 #kep 17 #Rid clindamycin X {RE L, 19 #hit
tetracycline > fEE Lo

pMJS 100 probe & @ homology % /K#N L 7= 3 ¥k 2
Bkix GAI-2360 & GAI-6364 (3, clindamycin [tk &
tetracycline fiftED W% (R Lich > fcs GAI-0605
1%, tetracycline it DR RIRE LT,

III. % ®

Bacteroides fragilis & clindamycin BRI,
1976 ﬁfl?ﬂbfﬁ’g?_aéh. £ LTx DN EET 5
LV S H/EN 1979 FiPH T HE IR 20 &),
Z @ clindamycin fittE O {5 & (3 pBF 4(=pIP 410),
pBFTM10 L&t BR7-200 HEMERTF & B L
Tl UL, WETREEERTF LBEEL 72
clindamycin tEEREFR2HS < L b8 b h T
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XT pBF4 & pBFTM10 02950 GEE#ETA,
DNA-DNA hybridization iz X 9, 3t#® clindamycin
MEEREE R A LT B PRI ALY, & D,
G.Gumey Hizkh FLS BRX h - pCP1 § C.].
Smith HiIZ X b FER I 1= pBI136 3§ pBF 4 % pBFTM
10 LA—® clindamycin WEREXEET 52 LG5
ghf:9~ll)o

F.P.TaLLy 5, X0 D.G.GuiNey B3, #bhonsy
# LicxhZh pBFTM 10, pCP1 o clindamycin -
HpreE X & E.coli » plasmid vector |z ligate | 7=
chimeric plasmid % A \» T clindamycin resistancez
DNA probe ZfE$ L, Z ® clindamycin fit&REHEH,
7AYVHDOERKR, FR7FVA FTVE, T
WIS AL TWB T EXB L L0,

#3kix, FP.Tay it X hE S DNA_
probe AT, HLAEOHME LRI HANLHE.
X ht: clindamycin @¥EKIZOWT, 0 clindamy-i
cin [HEEREED FEXY — XA Lick & 5, 42 fs
39 # (93%) KEDFENERSh, brETL7 40"
» EE—>0 clindamycin FHEREE EHTHS o,
ENBABLD ETLo T,

LA L, F.P.Tatty 5T TIZBE LTVWA IO,
pBFTM 10 o clindamycin fit4#5E# & homology ¥
R Bk S 38 (GAI-0605, GAI-2360 3 I ¥ GAL"
6130) WHHRI, L LEB03HL WFhbR,
5D clindamycin if¥E% B. frag lis GAI-7C01 & {r
FBC LA TEI > T GAI-0605 7 1 i tetracy:
cline DL & fE& Lico pBFTM10 Eicp % din
damycin [tERER & Ric s MHERERN FETHL
Bbhs,

& T pBFTM 10 o clindamycin fiftERESE: ery
thromycin it ¥ & FIB 12 58T %o Fa3ki3, 4@ clinda
mycin 213, 0.10~0.78 pug/ml LRRFH THBHH ery
thromycin 1243 100 pg/ml Ll k & fittk CH % B.fragili
3#AL, pBFTM 10 o clindamycin figtEREZL ho
mology D7c\~Z & % REZR L1z, erythromycin it %
B3 571D genes 2ib % L&z bh, ShbEREET
HHDENSEDTEHIRFA TN BLELD Do
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DNA HOMOLOGY OF CLINDAMYCIN RESISTANCE
DETERMINANTS IN CLINICAL ISOLATES
OF BACTEROIDES SPP. IN JAPAN

Kunitomo Watanase, Kakuyo Sawa, Masayukr MivaucHi,
Kazukivo Yamaoka and Kazue Ueno

Institute of Anaerobic Bacteriology, Gifu University
School of Medicine

The sequence homology of clindamycin resistance determinants was studied in 42 clindamycin re-
sistant Bacteroides strains isolated from different geographical areas, that is Gifu, Nagasaki, Fuku-
oka, Ehime, Toyama, Tokyo and Saitama. These isolates were surveyed for homology with the
clindamycin resistance determinant of the plasmid pBFTM 10. The clindamycin resistance DNA probe
used in colony hybridization were pMJS 100, a plasmid derivative containing an EcoRl B fragment
of pPBFTM 10 cloned into E. coli. All of the strains resistant to clindamycin also carried tetracycline
resistance except one strain and a total of 39 of 42 clindamycin resistant strains showed homology
with the clindamycin resistance determinant of pPBFTM 10. These data revealed that the same clin-
damycin resistance determinant dominant in U.S. A. is also widely distributed in japan.





