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Aim. To find out, at which concentration the antibiotic ceftriaxone of f—lactam group causes the elimination
of ABI and GV3101 strains of Agrobacterium tumefaciens. Methods. The disc diffusion method. Results.
Antibiotic ceftriaxone was used for the cell elimination of the Agrobacterium tumefaciens ABI strain for the
first time. The same zones of inhibition were observed when using the 400 mg/1 ceftriaxone and 500 mg/1 ce-
fotaxime solutions for both Agrobacterium strains (ABI and GV3101) studied. Conclusions. Ceftriaxone in-
hibits the Agrobacterium growth more effectively than cefotaxime. The ceftriaxone concentration for elimina-
tion of ABI and GV3101 Agrobacterium tumefaciens strains is 400 mg/1.
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Introduction

Various Agrobacterium tumefaciens strains mediate
the genetic transformation of plants. The antibiotics
of B-lactam group are used for the bacterial cell
elimination during Agrobacterium-mediated trans-
formation [1, 2]. They kill bacteria by specific inter-
fering with biosynthesis of the peptidoglycan com-
ponent of the bacterial cell wall via binding to
Penicillin-Binding Proteins (PBPs) whereas there is
only little or no detrimental effect on the eukaryotic
plant cells [3—5]. The antibiotics cefotaxime and car-
benicillin are commonly used for the Agrobacterium
cell elimination. Nowadays the usage of carbenicil-
lin becomes undesirable because of its toxicity.
Cefotaxime is mostly used in concentrations of 500
mg/l and higher [6]. However, the numerous studies
prove the negative effect of its high concentrations
on the organogenesis, embryogenesis and shoot re-
generation of most plant species [4]. Now, timentin
and ceftriaxone (B-lactam group) are frequently used

instead of cefotaxime [7, 8]. These antibiotics elimi-
nate A. tumefaciens efficiently during the genetic
transformation in vitro and do not affect the regen-
eration frequency in most cases. Thus, ceftriaxone
may be considered as an alternative to cefotaxime.

Ceftriaxone, a third-generation cephalosporin,
characterized by a prolonged half-value period, has
the broad-spectrum activity. The successful elimina-
tion of various Agrobacterium tumefaciens strains
(EHA105, LBA4404, AGL 1) by means of ceftriax-
one has been earlier reported [9-13]. However, it has
not been yet used for the elimination of ABI
Agrobacterium strain.

The aim of our study was to find out the concen-
tration of ceftriaxone, the antibiotic of p—lactam
group, causing the eliminating effect on the ABI and
GV3101 strains of Agrobacterium tumefaciens.

Materials and Methods

The ceftriaxone effect on the ABI and GV3101
Agrobacterium tumefaciens strains was evaluated by
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disk diffusion method [13]. Cefotaxime (500 mg/l)
was used as a control. We also compared the elimi-
nating capability of ceftriaxone and timentin.
Agrobacterium night culture was sown on Himedia
MO001 (LB analog) agar medium [14]. The earlier
sterilized paper disks (6 mm diameter) were moist-
ened by antibiotic solutions (ceftriaxone: 300 mg/I,
350 mg/l, 400 mg/l, 450 mg/l, 500 mg/l; timentin:
100 mg/1, 150 mg/1, 200 mg/1, 250 mg/l, 300 mg/l,
350 mg/1, 400 mg/l) and put on the medium surface.
Bacterial cultures were (OD,,, = 0.8) cultivated in
thermostat at 27 °C during 48 hours. Linear mea-
surement of the inhibition zone diameter was carried
out during 48-hour period. The experiment was re-
peated three times.

Results and Discussion

The inhibiting effects of ceftriaxone, cefotaxime and
timentin on the cells of ABI and GV3101 Agrobacte-
rium tumefaciens strains were compared in our study.

The ceftriaxone concentrations used by Chinese
investigators for elimination of various Agrobacte-
rium strains were as follows: 200 mg/l or 500 mg/1
for LBA4404 [4]; 200 mg/l or 500 mg/1 for EHA105
[12]; 300 mg/1 for AGL 1 [11]; 300, 400 or 500 mg/1
for GV3101 [9] in case of genetic transformation of
various plant species. Ceftriaxone in all the studied

N

Fig. 1. Zones of ABI Agrobacterium tumefaciens strain inhi-
bition by the studied antibiotics: 1. 400 mg/l ceftriaxone;
2. 500 mg/I1 cefotaxime; 3. 350 mg/l timentin.
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concentrations was proved to eliminate the bacteri-
um growth. Timentin was also used for bacteria
elimination: 250 mg/l [13] or 400 mg/l [15] for
EHA10S strain, 250 mg/1 for C58 strain [7], 150 mg/1
[16] or 400 mg/l [17] for LBA4404 strain, 50 mg/l
for KYRT1strain [18]; 400 mg/l for GV3101 strain
[12]. Cefotaxime (500 mg/l) is commonly used for
elimination of most mentioned strains.

The suppression zone of 12.5 mm diameter was
shown for ABI strain in case of using the solutions:
400 mg/1 ceftriaxone, 500 mg/1 cefotaxime and 350
mg/l timentin (Fig. 1). The inhibiting zone was 10.5
mm in case of using the mentioned concentrations of
antibiotics for GV3101 strain. This way, ceftriaxone
was proved to inhibit the Agrobacterium growth
more effectively than cefotaxime and less effective-
ly than timentin. We consider that ceftriaxone should
be used in the concentration of 400 mg/I for elimina-
tion of the GV3101 Agrobacterium strain.

Conclusions

Ceftriaxone has been shown to inhibit the Agrobac-
terium growth more effectively comparing to the cefo-
taxime effect: the zones of inhibition were proved to
be of the same size in cases of using the 400 mg/1 cef-
triaxone and 500 mg/l cefotaxime solutions for both
studied Agrobacterium strains (ABI and GV3101).
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EdekT anTnéioTHKa Ne) TPHAKCOHA Ha ediMiHANiI0
Agrobacterium tumefaciens mrammis ABI Ta GV3101

L. P. Topbarrioxk, 1. C. I'natiok, M. O. banankoa

Mera. 3’scyBaru 3a SIKOi KOHIIEHTpAIii aHTUOI0THK 1e(TPHAKCOH
3 IpynH B-JIaKTaMiB BUKITMKAE enimiHaiiio mramis ABI Ta GV3101
Agrobacterium tumefaciens. Meromu. Meton nudy3ii 3 TUCKIB.
Pesynbrarn. Jlns enimiHaiii Kt Agrobacterium tumefaciens
mramy ABI anTH610THK LeTPHAKCOH BUKOPHCTAHO Brepiue. [t
000X TocIiHKyBaHuX mTaMiB arpodakrepii (ABI Ta GV3101) cro-
CTepiraJiicst OHAKOBI 30HM iriOyBaHHS 32 BHKOPHUCTAHHS PO3UMHY
400 mr/n nedrpuakcony Ta 500 mr/m nedorakcumy. BucHOBKH.
Lledrpuakcon mpurhidye pict arpobakTepiil OLIbII eeKTHBHO,
HiK nedorakcum. Konuernrpamis nedTprakcoHy s eiMiHHALNT
mramiB ABI ta GV3101 Agrobacterium tumefaciens — 400 mr/m.

Kawo4doBi cuoBsa: nedrpuakcon, Agrobacterium tumefaciens,
emiMiHaris

IddexT aHTHOUOTHKA HEePTPHAKCOHA HA JTUMHHALMIO
Agrobacterium tumefaciens mrammon ABI u GV3101

W. P. Top6ariok, U. C. I'nariox, M. A. banHmnkoBa

Iesb. BeIsICHUTD NPH Kakoii KOHLICHTPALMK aHTHOMOTHK LiedTpu-
AKCOH M3 IPYIIbI B-IAKTAMOB BBI3bIBACT AMMUHALMIO LITAMMOB
ABI u GV3101 Agrobacterium tumefaciens. Metonbl. MeTox
mabdy3un u3 auckoB. Pesynbrarbl. [[1si SMMMUHALN KIIETOK
Agrobacterium tumefaciens mrammva ABI arTHOHOTHK TIETpHAK-
COH HCIIONIb30BaH BIIepBbIe. JI1 000MX M3ydaeMBIX IITaMMOB
arpobaktepun (ABI 1 GV3101) Habmonaamuch OAMHAKOBBIE 30HBI
MHTUOMPOBAHMS MIPH KCTIONB30BaHUH pacTBopa 400 mr/a uedrpu-
akcona u 500 mr/n nedorakcuma. BoiBonbl. Lledrprakcon narm-
oupyer poct arpobakrepuii 6osee 3PpHEeKTUBHO, YeM IIEPOTAKCHM.
KonnienTpanwst nierprakcona st snuMuHamuK mramMoB ABI u
GV3101 Agrobacterium tumefaciens — 400 mr/m.

KiawueBble caoBa: uedrpuakcon, Agrobacterium tumefa-
ciens, YTUMHUHAIIASL
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