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Yeast extract, 0.005% Hemin #fno Brain heart in-
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(=, 21) LA\-ico B.fragilis 3o B/ it (Anae
robic minimal medium, AMM & 3 i3 VareL b
DOFECHE UTEM L7, BHIS, BHISA 3 I ¢t GAM
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Table 1 Bacteroides fragilis strains used and relevant properties

Strains Phenotype

Source.”Comment

Donor
GAI-0605 | Cln" Tet" Rif*
GAI-2385 | Cin® Tet® Rif*
GAI-1213 | CIn® Tet® Rif* AMM"-
GAI-6069 | CIn® Tet' Rif*

Clinical isolate
Clinical isolate
Clinical isolate
Clinical isolate

Recipient
GAI-7001 | Cln* Tet* Rif* His~ Arg~
GAI-7000 | Cln* Tet* Rif*

JC-101 (From Dr.F.P.Tally)
TAL-4000 (From Dr.F.P.Tally)

Reference
GAI-6068 | Cln* Tet' Rif*
GAI-6064 | CIn' Tet* Rif"

Clinical isolate (TMP-10)
PBF TM-10 (TMP-10 X TAL-4000)

Cln* : 100 zg/ml or more, Tet': 12,5 ug/ml~25 rg/ml,
Cln* : 0.20 zg/ml or less, Tet*: 0.39 xg/ml or less,
Rifr : 100 xg/ml or more, His: Histidine, Arg . Arginine

AMM : Anaerobic minimal media

Mg adErshicinz bhic,
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KEBHE 0.7%) 4mlic 7 4 & & —H:DBE & RAKICH
-5 0. 1ml L FARK 1ml ik X < BA
L7:%% BHISA RIc &M@ L, #% Ui, 20~24 IR &
®, BEXZE 27— CETHE L DBEARETCE
L, #OBRDEBIERITIE»1o HEHK - THEKERA
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Table 2 Transfer of resistance to tetracycline and clindamycin among Bacterondes

Sragilis strains

Donor x Recipient Induction melective Iransl:er (,olransfer.
marker frec. Cln' et
0605 7001 ] Rif" <10Y
Tet' Rif’ <10°*
tet Rif’ <10
Rif! 101 1]
2385 7001 ] Rif 108
Tet™ Rif' 1078
tet TIn' Rif’ 10 2 {90
Tet® Rif' 10 ¢ 90
1213 7000 0 Rif' 101
Rif' 10 4
tet Rif’ { 100
Tet" Rif' 10 2 42
6069 7001 0 Rif" 10 °* 100
Tet” Rif' 10 ¢ 100
tet Rif" 10 * 100
Tet" Rif 10 ° 100

Cln : Clindamycin, Tet : Tetracycline, r : resistance

* No. of transcipient input donor cells

**No. of CIn" or Tet’ progeny 100 selected progenies

100 minilysis 54 X 5 plasmid DR, Fig.
1,2,3 =R L,

(1) B.fragilis GAI-0605 & GAI-7001 o % @ :
Fig.1 =771 X 52, GAI-0605 ;=% 3.7 Mdalton o
plasmid 252% LT, WHEZE 4 b L BRic 58
® plasmid @D LA, FbHO IEiE plasmid
IEDLhich -1,

(2) B.fragilis GAI-2385 L GAI-7000 o %/ :

Fig. 1

123 45 6

Ch—»

<+ 3.7Mdalton

1 : donor ; GAI-0605

2 : recipient ; GAI-7001

3,4,5,6 : cln® tetr progeny; KW-113, KW-114,
KW-115, KW-116

Fig.2 i i+ X 51z, GAI-2385 (=i 2.6 Mdalton O
plasmid & pBFTM 10 (10.3Mdalton) k b K X it
plasmid A% 6ht-, CLDM jtt, TC @:Zd&f&ko
3kh 2 fkic, TC SftEEk o 3bh1Hk I 2.6 M
dalton @ plasmid @b S ht:,

Fig 2
12 3 45 67 8 9

Ch»

™ o« pBFTMI10
10.3Mdalton

«—2.6Mdalton

1 : donor ; GAI-2385

2 : recipient ; GAI-7000

3,4,5:cln® tet’ progeny ; KW-101, KW-102,
KW-103

6,7,8 : cin® tet™ progeny; KW-104, KW-105,
KW-106

9 : control ; GAI-6064

Ch : chromosomal band
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Fig. 8

1 2 3 45 6 7 8

2.6Mdalton
<—].8Mdalton

1: donor; GAI-1213

2 : recipient ; GAI-7001

3,4,5 : cln™ tet™ progeny ; KW-136, 137,138
6,7,8 : cln® tet” progeny ; KW-139, 140, 141
Ch : chromosomal band

(3) B.fragilis GAI-1213 . GAI-7001 o %5 j :
Fig.3 iiRrT & 5i2, GAI-1213 (23 2.6 Mdalton &
1.8 Mdalton ® plasmid & pBFTM10 & b kK & \»
plasmid A3ZE» Hht-, CLDM it TC itk =& bk 3
o3+ XTiz 1.8 Mdalton @ plasmid 2%, ¥7/%D 5
% 2 #kiz 2.6 Mdalton @ plasmid § 2 bht:, TC
R EER 3k @ + X Tic 1.8 Mdalton @ plasmid
M, F0 5 24k 2.6 Mdalton @ plasmid 3,325 5
i

(4) B.fragilis GAI-6069 & GAI-7001 ® %5 fi¢ :
it R X 7eh» 1ohs, GAI-6069 Zix, 3.7 Mdalton
o plasmid & pBFTM 10 X b X ¥ /¢ plasmid 43385 5
hi:o CLDM itk - TC fif 4 f # Bk 2 3, B 3.7
Mdalton @ plasmid DA EDHHLND DR TH -1,
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Fig. 4

1 2 34 5 6 78 9101112

Ch»

1: donor; KW-118

2 : recipient ; GAI-7000

3,4,5: cln" tet' progeny from KW-118 x GAI-
7000 mating

6 : donor ; KW-119

7,8,9,10 : cln™ tet’ progeny from KW-119x
GAI-7000 mating

11 : original donor ; GAI-6069

12 : control ; GAI-6068

KW-118, KW-119 : cIn’ tet’ progeny from GAI-
6069 X GAI-7001 mating

Ch : chromosomal band

3) B.fragilis GAI-6069 ©» CLDM i X ¢ TC jitth
DIEFHEI DT

CLDM & TC ot %< B8 L TR AMICEE L
72 GAI-6069 =2\ T K(ZED Hilk LU £DEE
@ kinetics B L7z, * 1o Z#BRRICOLTH BE
Lisa

GAI-6069 & GAI-7001 % T8 & h ot (z &bk
KW-118, 119, 122, 123 %5 L O 124 @ 5 £k Table 3
it X sic, wihithbo CLDM, TC jiftg%
GAI-7000 iz g+ 2 L T& 1, $7- Fig. 4 IR L

Table 3 Transfer of resistance to tetracycline and clindamycin secondary transfer

L. . Selective Transfer Cotransfer
Donor x Recipient| Induction
marker freq. Tet™ (“,)
KW-118  GAI-7000 0 His* Arg” Cln* <107° -
tet His* Arg* Cin’ 1076 -
cln His* Arg® Cln’ 1076 100
KW-119  GAI-7000 0 His* Arg* Cln’ 1078 -
tet His* Arg* Cln" K= .
cln His* Arg* CIn* 104 100
KW-122  GAI-7000 tet His* Arg* Cln* 107 100
Ewazg AR gy His* Arg* Cln’ 105 100
KW-124  GAI-7000 tet His* Arg* Cln’ 1075 100

KW-118,119,122,123 and 124 : Transconjugant from GAI-6069 X GAI-7001 mating
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tz X 91z plasmid AW bhievy CLDMCTC il
KW-118 & 119 & GAI-7000 Fi& O Lh.THHHiLl:
CLDM, TC (fitt:fz: bk ik plasmid (2 i bR leh -
1o

GAI-6069 & GAI-7001 & o s¢ALic 3siF 5 i) s i Rt
R BNT D b AT MR 151 - 120 (L1 PO Y
W CHBUMMON) % s v a7 7 44 2 — (Pore size
0.45um) TYPML, FOPWETARLINLLBN
12t CLDM ks X O TC ojfigphfriftitds & B led - 1o
PR A 7 a ko ACYUIIN L R, TR E DL
PRI it & B e foo WANE T
OL U AR BN L T ORIk ds 2 v /s
Moo tie HKIEK (K 0.75%) 11Tl & TR B
TEER LIS, 1077 EHUEIR K » 2ot TC-CLDM
D i E R et D ARLT Ik Krfric DNase
(100 pg/ml) # 2 ThH, Mo\ B0 &b ey (a
R TH 1o PEUIHETANY RN TV
7 7 ¢/ % — (Pore size 0.45 pum) THi L THEHEL 7o)
HICARRPE D (XD Hh e h - 12,

. % B

¥# 5.3, B.fragilis » CLDM - TC itk Jj & 7o
FUFhoe—Jin, T D& D KM THD B.thetaio-
taomicron \=7 4 n 2 —ARBHC L > TIEETH D LR
L1y FOM, B.fragilis GAI-0605 3s & ¢ GAI-
1213 # A\ Tt DR &R KA SRt R T
HotzZ Enb, ZoOmE{z# i plasmid A LT
EOENAHOEETH -1,

o TAENE, B EE OAMER LIcEBko 15
5@ L U T B.fragilis GAI-0605, GAI-1213 % & U
GAI-2385 % ®U*, Fi#lic B.fragilis GAI-6069 % iz
CLDM - TC ofittkfs#ic 135 plasmid 044
|HBFE L1, GAI-0605 - GAI-1213 3, i, &k
BERBY fTiebh ek THAH = L, *7: GAI-2385 &
GAI-6069 (3, FHHERKICKL - TKE»D plasmid ¥4
LTV 2 ENfENDHRT - LA, SRR 6D
APREER LB TH S,

GAI-0605, GAI-1213 %5 X ¢ GAI-2385 i1, B.fragi-
lis #ZHEEE LICBEICL, oW B. thetaiotao-
micron % ZHRE L Lo LAk CLDM - TC @ik
DEHEIX—HX (ZET X 12, HHC Iz - GAI-
6069 {, CLDM - TC figt:% B.fragilis \Z{: & 7[HE T
Sfe FRINLBESHEZANEDLR (—KIGE)
&b, MEXER LIk, TR OO Y eF
BHCHEE (CKRIEE) THZEMTEL,

ZhHD KR BT B EEES Y GAI-6069 &
GAI-7001 DR HRE LT LIcL 5, (s

WERHNOBNHA DNase UM L« b LERIER
LU THDE L, Pt s v o i AUHBTHRL
JEAL X AT 4 P ik e b s s bl PR NER
NME A v 7T n s —THLTPRETHERLT
Ll iz s bRy o e E D, Tay £iz g
H# EhTvd TM2300 & JC 101 L DLRIC 14
B il (258 & K conjugation like process iZ X 4 it
M tiiebhTO b LB L LRI,

k& L 7z CLDM -TC it 4 Hiit, Triton X-100 %
NIV % minilysis )47k 5 plasmid 7} iR, - Fh
{, E.coli (V-517) o plasmid DNA % ~+—#H— 4 |t
#17r, 1.8Mdal. 7.¢, 35.8Mdal. H 5\ £hlll
Gl i N EXRPE LT 7)) O plasmid L6 L
TUWAHI LNt Lavl, Zhbeftifis plas
mid free DZHKEED MO 7K T {85 4 - KK
o plasmid 7pFrO &N, Bl i Tt GAI-1213 D (>
1.8 Mdal. o plasmid & TC @l OBIMN % 40T %
e Lo, Thls o v e o plasmid { CLDM
ED (k& X MIYGRETHD Z LH Xt 1
GAI-1213 » 1.8 Mdal. @ plasmid iz TC iZ @t ¥ r
X\ B.fragilis (=< L 7xbH (KRYE). —h
HE TC Rt EOBYAiINILS T LD L EZHR S,

t- plasmid {##¥ GAI-6069 & GAI-7001 * D%
A T8 7- plasmid OFH X h7cv s CLDM-TC @t
%7 CLDM-TC ig#:% GAI-7001 o isogenic strain
Tho GAI-T000 (2 {LET5H - LrH17 T,

ChHEDORRIL, bAEOERPEREY LI NT
B. fragilis » CLDM -TC ttO(z#iz, BEiC MaLa-
MY? 35 X O MACRINA® AIEI45 L7 X 54z, plasmid O
BA L7V T b B 2 %k < s L1,

X 3
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TRANSFERABLE RESISTANCE TO CLINDAMYCIN AND
TETRACYCLINE IN BACTEROIDES FRAGILIS

KunitoMo WaTtanaBe, ATtsusHi Umemura and Kazue Uszno
Institute of Anaerobic Bacteriology, Gifu University School of Medicine

Transferability of resistance to clindamycin(CLDM) and tetracycline(TC) was studied in four clini-
cal isolates of Bacteroides fragilis. Plasmids of donors and transconjugants were also analysed using
the modified Triton X-100 cleared lysate procedure.

Resistance to TC and/or CLDM was transferred from four donor strains (GAI-0605, GAI-1213, GAI-
2375 and GAI-6069) which were resistant to both CLDM and TC to a recipient strain of B. fragilis
(GAI-7001) by the filter mating procedure. Its transfer frequency was significantly elevated in two
strains(GAI-0605 and GAI-2385) and slightly elevated in the remaining strains by TC induction.
Resistance to both drugs was always transferred en bloc in one donor strain(GAI-6069). The secondary
transfer of resistance was also successful. Four donor strains contained several plasmids ranging ~1.8
Mdalton to ~36 Mdalton or more. But there found no involvement of particular plasmid in transfer
of CLDM resistance. One plasmid-less transconjugant was shown to transfer its resistance to an isogenic
strain of GAI-7001. This transfer seemed to occur by conjugation since it required the cell to cell
contact of filter mating, was insensitive to DNase and was not mediated by chroloform-treated donor
cells and culture-filtrate of donor cells.



