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 hi¢hfnum§ers £n the gastrointestinai tnaet Baczercides is zhe

"'-rsﬂnus of colonlc anaerobes that ig most oommonly resp0nsible rar. ﬁy'

-oaportuntstie human fnfectlons Theae infections range from |
'lbcqqsaes to'blaodstream-infections (2)4 ggggeroig 1] lnfeeeions ,"
are difficult to treat because of their resistance to so many

antibiotics. Bagterocides stréins are universally resistant to

&minnglycosldas. Approximately two bhirds of the strains ara
resistant to tetracyecline, Mahy strains are penjcillin réslstant
with some also exhibiting resistance to ampicillin (3).

Since, most stralns are susceptible to clindamyein,

elindamycin is frequently chosen for treatment of Bgcteroides

_1nfbﬁtiona. However, the incidence of resistance to clindamycin
hii b§eu increasing. This i{ncrease in incidence of cllndimycin.
resistance {s believed to be due to conjugal transfer of the
‘resistance gene (3). Some lnvestigators have also reported that
ampicillin {s transfer. 5y conjugation also (4).

Two distinct types of conjugal elements have been found in
Bacteroides. The first type of conjugal element consists of
plasmids, both large self transmissible plasmids (eg. pBF4) and
smaller mobilizable ones (eg. pBFTM10) (See Table 1). The only

resistance known to be conferred on Bacteroides by these plasmids
-}




¢ “ﬂBund ta be part or a zranaposon (6 7 9).
The seoond type of conjugal antib;ottc resistance element
_oonsiats of th. elements responsible for zransfer of Tc or

cotr;nsfer of Te™ and EmT in Bacteroldes-Bacteroides matings

(10,11,12,13). Since no plasmid is consistently associated with

this transfer, these elements are believed to be chromosomal (See

~Table 1). Although TeF itself {s not considered a ciinical
problem, bedause tetracycline is not used to treat Bacteroides
infections, these Tc” elements are clinically»3ignificant‘bbéausé
they facilitate transfer of Em’,

Tetracycline has been found to regulate both the level of
tc:rioyeline'resistance and the fbequéncy of transfer of the
element, Some characterization of the transfer properties of
proposed chromosomal resistances has been done (10,11,12), but
more detailed characterization of thess elements has been
hindered by the fact tnat none of them has been cloned. Ffrevious

ttempts to clone a Bacteroides Te" gene by selecting for To' In
E.coli have failed. This could be due to failure of the Tc' gens
to be expressed in E,coli or the gene product could be
nonfunotldnal or unstable in E.coli. It has beén shown that the

Em" gene from Bacteroides does not confer resistance on E.geli.




y;;or'eosmld library of DNA Frem a Tb Baetaroides strain aas

';constructed ln E coli then mobilized to Bacteroides for se;eetion'

of Tel clones. This was made possibie by a newly developed

shuttle cosmid vector constructed by Nadja Shoemaker. The

:shﬁbtle cosmid vector is known as pNJR-! (see Figure 1) and has
the following components: replication origins for Bacteroides
and for E, coli, a mobilization (mob) region that allows pNJ -

to be mobilized out of E, coli into Bacteroides by Inc P plasmids

such as R751 (TpF{Tn 4351], Tra®), a cos site that allows in
vitro packaging by phage lambda, and antibiotic reaistance genes
that are expressed in E. coli. Since pNJR-1 contains no

resistance genes that work in Bacteroides, the vector can be used

to clone uny of the Bacteroides resistance genes (eg. Te', Em"

and Amp%).

A elinical strain called B. thetajotamicron DOT was used as

the source of DNA. This strain was chosen because it is Te',
Em", and Amp". The Tc" and Em" are cotransferrsd to other
Bacteroides strains by conjugation. The Amp" is not transferred
by conjugation (N. Shoemaker, unpublished). However, I also
tried to clone Amp” gene because this gene would provide another
screening tool in Bmcteroides. In this paper, I report the

claming of Tc* and Em" genes from B.theivaiotamicron BOT.
-3-




“:;obﬁadned fram Dr T Englaﬁd,:ﬂﬁrey'ﬂospital urbana Iu. ;g;;_,_..

:unlfursas 1001 (““Pb Tc®, &n?, G“ﬁr) was utilxznd as a recipient 3'1G

in7mat£ng experiments. B. uniformis 1006 DOT.was a

transcon jugant From'a mating in which B, thetaiotamicren DOT |

Te'Em’ was the donor and Btunifnrmls'1001 was the recipient.
This strain was used as a control in experiments involving cloned

Te® gene in B.uniformis 1001, These strains were grown in

prereddced Trypticase (BBL Microbiology Systems)-yeast extract-
glucose broth (15) under an atmosphere of 80% N,-20% CO,, or on
TYG agar piates incubated in Ga. Pak jars. Concentrations of

antibiotics used for Bacteroides selection were ampicillin, S0

- ug/ml; tetracycline, 2 ug/mi; and erythromycin, 10 ug/ml.

The E.coli strains used ir this study were: HBIU1 (Rec &7,
GenS), SF8 (Rec B~, Rec C~, GenS), EM-2i(Rec A, Gan®), and
S17(Rec A", Gen®) (16). These strains were grown in Luria broth
or on Luria broth agar plates. Concentrations for antiblotic
resistances used were ampiclllin, 50 ug/ml; tetrzeycline, 10

ug/ml; and kanamycin 50-7% ug/ml,

DNA isolation and analysis. Plasmids were isolated from E. coli

and Bacterocides strains by the Ish-Horowitz modiflcation of the
method of Birnboim and Doly (16). Chromosomal DNA frem B.

thetalotamicron DOT was isolated by the protocol of Saito and
-4~




ui%ﬁ :60 giluted Sau 3A, Digestion was steppe& a&t? phaaol at
_time3poin£3 ranging from 10 to 20 mtnutes. The fragugnts
obtained were then ligated, uéing TH liga#e. into the Bam HT - slte
of the shuttle cosmid vector. pNJR~1,  The vector h&d-been:
treated uith alkaltne phnmphatase prior to- the ngattqn te
prevant reiigatien af the veetor, The coauid library was
cﬁn&tnueted,sini&afiyﬁ-exegpt=that the tnser:-vector complé#uﬁaé
packaged in lLambda phage particles by an In vitro packaging |
systai (18). This packaging step requires at least 40 to 50
kika!ases_qf DBA. Since vector is approximately 4 kb, the
inserts must be 30 to 40 kilobases in sigze. The strategy for :

mobilizization and screening of libraries (s shown in Figure 2,

Mating conditions. Aerobic matinis between donor E,coli and

recipient Bacteroides were used. For aercbie matings, donors and
recipients were grown separately to an optical density at 650 nm

...5..




of arcund 0.2 (* x 108 vo 2 x 08 CFU/ml). E. coii strain S17
has RPU Tra gones integrated in the chromosome., The mobilizatinn
region on pN. k-1 i{s recognized by RPY (N, Shoemaker,
unpublished), so clones can be mobilized directly out of this
donor. In the case of the other E.coli strairs used as donors,
R75' {ine P, Tp'lTnd02], Tra™), which mobilizes pNJE-1, had to ge
inteoadueed by triparental mating {19), For triparental mati g,
t.¢oli earrying the clones and an E,coli strain carrying 751

were mixed and the mixture pelleted by centrifugation u:iar =g

addition of B.uniformis 1001 recipient and subseguent

centrifugation. The resulting peilet was resuspended in 0,1 m}
of TYG broth and spotted on a nitrocellulose filter that nad peen
placed on the surface of a TY( agar plate. The piates were %hen
incubated aerooically at 37 C for 14 to '€ hours, The bacteria
were washed from the filters by vortexing in 5.0 m: of TYG braoth
containing a tetracyclire concentration of 0. ug/ml used for
induction of tetracycline resistance. The bacteria were
incubated at room temperature for ! hour before being plated on
selective media., All selective TYG plates cortained 200 ug/mi
gentamicin to kill the E.coli donor. The selective TYG plates
were incubated anaerobicalily in GasPik jars at 37 C for 48
hours, Possible transconjugants were restreaked on selective
media (anaerobic¢ incubation) and on TYG plates (aerobic
incubatior.}. The aerobic controls were used to confirm that

transcon jugants were B, uniformis and not the E.coli donor.

Characterization of clones. To determine tetranycline minimum

b




inhibitory concentration (MIC), B. uniformis 1006 or B, uniformis

1001 containing a Te' clone ware grown overnight in TYG broth
which contained tetracycline (2 ug/ml} selection. A 0,1 mi
inoculum was injected into series 2f 10 ml tubes of TYGC
containing various concentrations of tetracycline. These tubes
were scored at 24 and 48 hours to 2valuate growth.

To assess inducibility of the Te' on the clones, a plating

efficiency experiment was performed, B. uniformis '006 was used

as the wild type control. These strains were grown overnight in
TYG broth with tetracycline selection (2 ug/ml), then inoculated
into tubes of fresh TYG broth, one tube contained 2 Qg/ml
tetracycline and the other contained no tetracycline. When the
cultures reached an absorbance (600 nm) of approximately 0.3, an
inoculum of 0,1 ml from each tube was diluted and plated onto TYG
and onto TYG-Tc (2 ug/ml). The plating efficiency on
tetracycline {2 ug/ml) was expressed by the number of colonies on
TYG-Tc agar plates divided by the number on TYC agar plates and

multiplied by 100%.

Mapping and Subcloning. Restriction digests were done according

to manufacturing directions. Two vectors, pVAL-1 and pNJR-6
(Figures 3 & 4), were used for subcloning. Both plasmids carry
the Bacteroides Em" gene. The Em" gene provides a selection for
transfer of the clone. pVAL-! also provides a replication origin

in Bacteroides.

Southern blot anglysis. Plasmid and chromosomal preparations

, .




were obtained as previously done (16). Eco RV digestions were
performed according to manufacturers guidelines. The digests
were resclved on a 1.0% agarose slab gel in MY GGB (0.16M Tris,
0.08 M sodium acetate, 0,008 M EDTA [pH B8.3}). Following
electrophoresis for 10 to 15 hours, the gel was stained with
ethidium bromide and phntographed. The DNA frum the agarose gel
was transferred to nitrocellulose paper via capillary blotting
(16). pNJRD2-T3 probe was labelled with 39P by nick translation
(20) and hybridized to the DNA on the nitrocellulose paper for 48
hours at 42 C In a hybridization solution containing 50%
formamide (16). After hybridization, the blot was washed 2X for
30 minutes each with 0,2% sodium dodecyl sulfate in 2X SSC (1X
SSC is 0.15 M NaCl with 0,015 M sodium citrate) and twice with

0.2% SDS in 0.5X SSC. The filter was then autoradiographed,




RESULTS

Construction of libraries., Initially, a plasmid library of the

B.thetaiotamicron DOT zenome was constructed in E.coli. The

plasmid library was tried first to make future subcloning
minimal., Also, ! hoped that smaller inserts might be more stable
in E.coli. However, when ! screened 18 transformants, [ obtained
only two inserts, one 6 to 8 kb and the other 8 to 10 kb in

gize. No antibiotic resistant clones were found in subsequent

matings of the plasmid library transformants with B. uniformis

1001. Accordingly, I decided to try using a cosmid library.

A cosmid library provides increased odds of detecting genes
due to the larger size (40-50kb) of the insert. However,
heginning with such a large insert makes subcloning a
necessity. These large inserts may also prove unstable. E.coll
straing EM-24 and S-17 were infected with the lambda particles
containing the cloned DNA. Upon titering the cosmids, I found
that approximately 1! out of 23 cosmids did not nave inserts.
This loss of inserts occurred even in a Rec A~ background.
Subsequent titers of the transfected E.coli strains showed that
S-17 (RP4 transfer genes integrated into the chromosume) gave the
highest number of infected cells, Hence, St7 transformants were
ugsed in the matings.

Although, my screen of inserts showed that a substantial
proportion of the cosmid inserts had been iost, I went ahead with

the conjugation and obtained several ciones that were Tof, Em' or

-9-




Arp". The properties of the cosmids clones obtained are given in
Table 2. The Amp" clones were found to be unstable. The celis
carrying these clones appeared to be lysing when they were
subcuitured in TYC broth. All of my other cosmid c¢clones were
stable upon subculturing. Therefore, | decided to study the Te”
clones, [ chose my smallest Tc' clone (pNJRD2-T3, 18 kb insert)

for further study.

Regulation of Tel on the clones. First, ! wanted to assess the

regulation of my clones as compared to the wild type. The
results of the characterization experiments are seen in Table 3,
where we compare the effect of tetracycline on plating efficiency

of B. uniformis 1006 DOT, which contains the wild type DOT Te'Em’

element, and of B,uniformis 1001 containing my smallest clone

 (pNJRD2-T3) or a larger clone (pNJRD2-T2). The plating
efficlency of B.uniformis 1006 DOT on TYG-Tc (2 ug/ml) is

increased 100 fold by pregrowth in tetracycline. However, the
Te' clones did not display this trait. The clones had nearly
100% plating efficiency, whether preexposed to tetracycline or
not. 4An elevated tetracycline minimum {nhibitory concentration
was seen in the case of the clone pNJRD2-T3, but the increase is

only two fold over that of B.uniformis 1006 DOT. The MIC of

B.uniformis 1001 carrying pNJRDZ-12 was not determined.

The Tc' clones obtained from Bagteroides were transformed
into E.coiti. The E.coli transformants were not Te’ when plated
on tetracycline (10ug/mi) Luria broth agar plates.

-10-
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Attempts to localize the Te' gene within pNJRD2-T3., A

restriction digest map of pNJRD2-T3 was made to assist in
subcloning (Figure 5). An Eco RV fragment of 0.9 kb, seen in
Figure 5, is indigenous to all Te' clones and TeEm™ clones
isolated (See Figure 6a). The only other common bands are vector
bands. This finding indicated that -he 0.9 kb Eco RV segment
might be associated with the Te' gene. The location of the 0.9
kb element within the 18 kb irsert was determined and is shown in
Figure 5,

! had obtained only one Em' clone that was not Tel, and this
clone did not contain the 0.9 kb fragment. I[In similar
experiments independent of mine, Nadja Shoemaker obtained a
number of Tc' and Emf clones from B. uniformis into which the DOT
element had been transferred from the orlginal strain with which
I was working. Some of these were Em’ but not Te¥. To check
whether the 0.9 kb fragment was present in any of these clones, |
ran EcoRV digests of these clones (Figure 6b). The 0.9 kb Eco RV
band does not appear in any of these clones, This finding shows
that this fragment is not important for Em’ expression and
supports the hypothesis that the fragment is associated with the
Ter gene.

Eco RI cut my insert into two pieces. [ attempted to
subclone the 6 kb segment from this clone that contained the 0.9
kb Eco RV fragment by digesting my clone with Eco RI and ligating
with Eco Rl digested and capped pVAL-1. These subclones were
tranaformed into E.goli strains SF-8 and HB101, The choice of

E.00ll strains was determined because of instabillty seen in $17

-11-
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in the form of deletions and loss of inserts. Again,

~ transformants were titered and the highest count provided the
strain used in subsequent matings. Approximately thirty clones
were obtained in HB10! and these were screened for inserts,
About two-thirds of the subclones had satisfactory inserts,

These were mobilized into B.uniformis.

This cloning strategy should provide a 6 kb segment of the
insert, which would give me a subclcne three fold smaller than my
original clone. However, the Eco RI fragment that contains this

segment also carries a copy of pR8-51, a cryptic Bacterogides

plasmid which provides a replication origin in the vector. pVAl.
1 also has a copy of pBR8-51, Thus instability could arise in

Bacteroides due to recombination of homologous reg.ons, !

observed an extremely low rate of transfer into Bacteroides (4 x

102) using Em" as a marker. Only Te® clones were obtained. As
mentioned above, this could have been due to recombinatory

exclision of the insert in Bactero.des. Thus, [ cannot conclude

yet whether tie Tc' gene is within the 6 kb Eco Rl segment. In

the future, [ plan to subcione the Eco Rl fragment into pNJR-6, a
Bacteroides suicide vector, which does not contain pB8-51, Since
the fragment contains not only 6 kb of my Insert but also all of

pB8-51, it should provide a replication origin for pNJR-6 in

Bgoteroides.

Another attempt at subcloning was done using Sau3A partial
digestion, similar to the procedure done in the initial
chromosomal digestion. However, very few of the clones

(approximately 10 percent) exhibited inserts large enough to code
-12-
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for Tch expression. No Te' transconjugants

were obtained when the clones were mobilized into Bacteroides,

Southern RBlot Analysis A hybridization =xperiment was done %o

investigate possible homology between various Bacteroides strains

which carry conjugal tetracycline resistance elements. The probe
used in this experinent was 32p iabelled, Eco RV digested pNJRD2~-
T3. This probe was hybridized to Eco RV chromosomal digests of
DNA from various clinical strains and from transconjugants of B,
uniformis 0061 conzaining the same conjugal Tc' elements,
Transcon jugants of' B, uniformis 0061 were utilized to provide a
uniform genetic background in which all of the elements could be
compared, An autoradiogram of the hyhridization blot is seen in
Figure 7. The 0.9 kb Eco RV fragment mentioned above in
localization of the Tc' element is found in all Te® strains.

Thig strengthens the argument of its importance to Tc'
expregsion. A 2.2 &b fragment i{s also seen to be homologous in
all but one clinical strain and its associated transconjugant.

These strains also display a high amount of homology outside the

proposed Tc' region.

-13-
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DISCUSSION

.

[ have utilized a new shuttle cosmid, pNJR-1, for cloning.ot

a Bacteroides Te' gene. Except for Em' on some Bactercides

plasmids, no Bacteroides antibiotic resistances have beer

previously cloned, The Tc' clones proved not to confer

resistance on E.coli. This indicates that the Bacteroides Tef

gene is either not expressed or norfunctional jn E.coli. pNJR-"

nas further applications then th.se seen in this paper. Cloning

of Bacteroides genes by complementation of mutants, using the

strategy in Figure 2, (s now a possibility. Also,
complementation mapping, which was not possible before, may now

be feasible in Bacteroides if this approach is used. Yet, this

new cloning procedure joes have {laws. The instability of DNA
inserts in plasmids and cosmids in E.coli {3 a serious problem,

and it is possible that some Bacteroides genes will be

uncloneable by this protocsl,
The nature of the clones obtained indicates that Tc' and Em®
genes are linked, Prior to cloning, these Te" and Em" were found

to be cotransferred in Bactercides-Bacteroides matings, but it

was not known whether both were on th2 same element, The finding
that a 25 kb insert contains both the Te™ and Em" genes shows
that they probably lie within 25 kb of each other. However,
because of the instability of Bacteroides DNA i{n E.coli, I cannot
rule out the possibility that rearrangements occurred. Both the

Te' and Em" can be cloned separately and still express, Most of

“14-
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the ciones contaired ona gene but not the other. Thus, they are

prchably not adjacent to each other,

Plating efficiency of the wild tye elemant in B uriformis
1006 was regulateu by tetracyciine. TYet, the plating =fficiency
of my ciones appeared not to be regulatec. There are two
possivie explanations of this finding., | may have cioned the
resistance gene away from a regulatory gene. [ so, [ can
propose i repressor type mocde! for regulation of tetracyciire
resiztance because loss of the regulatory gene gives
constituitive expression. Another possiblity is that the
apparent 1oss of regulation is really Jue to an elevatec gere
dosage. My clonas are probably present at o ievel of 1) to ¢v
copies per cell. By contrast, the wilc type lc' element is
presumably a single copy, in the caromosome. Higher basal
expression of the Tc' gene due to higher gene dosage could enable
the cells tc grow on 2 ug/ml tetracyciine without inductio. The
two {old increase in MIC of the clones shows that increased gene
dosage does increase resistance. To determine if the apparent

loss of regulation is due to gene dosage, | would have to insert

my clones into the Bacteroides chromosome and then check for

regulation,
Conjugal Te" elements have been found in different

Bactercides strains and species, Some elements transfer Tc' only

and some transfer both Tc® and Em" (Tabie 1). This raises the
question of whether the different Tc' genes and the elements that
carry them are related. The homology seen betuween my clone (used

to probe the Southern blot shown in Figure 7) and a series of Tef

-15-
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elements obtainea {rom different clinical isolates presents
tentative procf that the cloned Tc' gene is the same in ail the
Te' strains isniated. That is, the 0.9 kb segment that appears
to be associated with the Te' rene cross-reacts in all cases, To
prove that the Tel gene ictsell {5 the same in all or these
strains, it will be necessary to subclone the 18 kb insert =o i
fragment that contains only the nacessary genetic maieriai for
Te expression, so that [ can be sure that the homciogy (s due t2
the Tc¥ gene and not to flanking DNA segmerts or other
unimportant DNA que to the size of the clone,

The 0.9 kb £co KV fragment Jas not the oniy frasment that
cross-reacted with UNA from other strains, Obvious.y, these
strains share more in common than the Te! gene itseif. The

identity of the cross-uybridizing DNA remains to be established,

-~i6=-




SUMMARY

i have tested and succeeded in using a new clioning strategy

to obtain ciones of a Bacteroides conjugal Te' gene that has

never been c.oned before. This gene does not confer Tel on
E.coli. [ aiso found that the gene on 1 malticopy plasmid,
uniike the wiid type eiement, appird not Lo be repuiated by
tetracycline, But | was rot abis to dotermine whether this was
an effect of gene dosage or 10ss »Y A regulatory element., | made
a partial restriction map of my smailest e’ clone ('8 kb) and
attempted to subclone the Tc' gene. Although ro Te! subclones
have been attalned, the data generated has provided a good
estimate of the Tc' gene locale. Also, I used my smallest Tc
clone as a hybridization probe to show that Te’ elements from
several independent clinical isolates are related to the elemesnt
I cloned, The clones obtained provide a basis for further study
of genetic and physical characteristics of these antibiotic
resigtances. The success of the cloning st.ategy indicates that

eloning and compiementation mapping may now be possible in

Bacteroides.

-17-
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Table ! Types of Bacteroides coniugal resistance elemerts

Plagmids

Plasmid Size Resistance transferred Mobilization References

pBFY 41 kb emt (Tn 4351) Se:f-mobilizing 5,€

pB1136 81 kb gmt (Tn H551) Seif-mobilizing 7

pBFTM10 15 kb Em" (Tn 4400) Mobilized by Tef 8,9,1
element

Chromosomal elements

Reslatanca, transfer

Designation Res 1stancc trggsfcrrgg re|u4ated gy Te References

Te'Em® DOT 're?,em' - Yes  N.Shoemaker,

unpub!l {shed
Te" ERL Te® Yes 10, 11
TePEm® 12256 Te',Em’ . Ne 12
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Tahls 2. Cosmid clones obtained.

Antibiqtic resistange conferred Number

T¢ 3
Te,Em 3
Em 1
Rmp 7

ND indicates ™Mot Detersined."
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Table 3. Characterization of clones

Parcant viabiity on TVG ‘2 ag/ml tet)

MIC if pregrown on
B.uniformis 1006 5-10 4 31
(DOT)
B.uniformis 1001 10-20 90 94
(pNJRD2-T3)
B.uniformis 1001 ND 75 85
(pNJRD2-T2)

ND indicates "Not Determined."”
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Figure !, Shuttle cosmid vector.

pNJR-1 (shuttle cosmid vector) used in cloning. pB8-51, a cryptic
Bacteroides plasmid, provides a replication origin in Bacteroides. RSF
1010 supplies a E,coli origin of replication, a mobilization region, and a
cos site for packaging. Also, kanamycin resistance is provided by RSF 1010

and was used for selection in E.coll.
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Figure 2 Strategy for cloning.

Transform competent £. coli EM-24 or S17 cells with plasmid

library or infect £, coll strains with packaged cosmids

Selnet for kErn©

Evaluate infectivity and titer cosmids checking for

percent with inserts

Grow misture of clones under Kn' selection and

dilute to obtain batches of approximately 25.

Perform aerobic group matings at 37 C for 4 to 16

hours batween E. coli and B. uniformis 1001,

For £,00l] EM-24, use triparental mating
with §.gelt atrain carrying R751

Sereen for Te!, Bm', and amp®

Bacteroides.
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Figure 3. pVAL-t.
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PVAL-1, used in subcloning attempts, has a copy of pB8-51 which

provides a Bacteroides origin of replication and the Em? gene which
expresses in Bacteroides.
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Figure 4. pNJR-6.

pHJR-6, used in subcloning attempts, has the Em" gene which express in
mm%t_&. Previously used as a suicide vector in roides, the
segment I wish to subclone would provide a Bacteroides origin o
replication.




Figure 5. Restriction digest map of the insert in PNJRDZ-T3.
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Blgare 7. Juuther:s Biet i, REI I 8actoroides strans 2ontaining
con jugal Tel elnmerts, | o cacing page Tar Firires 74 w1 78},

Flgure A {5 a 24 o REpOSUre, Wnlie o B0y oy 48 ar axpasars St
the same hybridizaiton bist, The total NA of Baeteraidas strains
containing con ia!l Te siomerts wis digestec Lith B KV, These digests

were eleetrophorese: e 1 1 WX GGE el overris sty otne ONA was subsequent,y

transferred Yo 1 nitrneo{li.ose *lter. The F'Jb@ nsed it the

2l
hybridization tint was 29 yte) .od pNJRDLZ2-T3. The sample order is:
vodnboad streo Baurifarmi:z transcontugant
'a. B,frag.lis V479 (¢! o, BY 1002 (Tch)
2a. B.fragilis Eat (TcTem") 2o. BU 1004 (TcT)
. ¢c. BU 1005 (Te"Em")
3a. B.thetaiotaomicron (0T (Te"Er") 4o, BU 1006 (TcTEm')
Ya, 3 fragilis CEST (I¢"Em") 4b. BU 1003 (Tc"EmF)
5a, B.fragilis 12256 (T¢"Em") Sb. BY 1006 (TcTEm™)

6. B.uriformis 1001 (w.t.)
7. Hind 11! digested .ambda DNA
8. Eco FV digested pNJRDZ-73
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