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The transmission of ColE1/pMB1-derived
plasmids, such as pBR322, from E. coli donor
strains into Agrobacterium tumefaciens is accom-
plished by using E. coli carrying the helper
plasmids pGJ28 and Ré64drd11 which provide
the Col El mob functions and trr functions, re-
spectively [1]. The helper plasmids themselves
are not stable when they are transferred into A.
tumefaciens. However, van Haute et al. [1] have
observed that the cross of E. coli strain HB101
having the plasmids pGV1150, pGJ28 and
Ré64drd11, with A. tumefaciens strain GV3101
cured for its Ti plasmid gives nunspeuflr: ex-
conjugants witha frequency of 1.6 x 107 These
particular exconjugants contain a new cointe-
grate plasmid pGV1150::pGJ28.

The aim of our studies was to investigate
whether these phenomena also appeared in the
case when the acceptor Ti plasmid pGCV3850
HPT [2] (a kind gift from Prof. H. Saedler,
Max-Planck Institut fiir Zuchtungsforschung,
Kcln} and the pBR322 derivative plasmid con-
taining the sequence of lupin plasmid-like mi-
tochondrial DNA-K1 [3] were used.

Plasmid transfers were performed by con-
jugation. The first step of mating included con-
jugation between E. coli strains as follows:

GJ23{pGJ28, Reddrdll) X DH5o(pB
R322)
and GJ23 (pGJZ8, Red4drdll) ¥ DH5x

{pBR322/K1)

The exconjugants were selected on kana-
mycin (25 pg/ml), tetracyklin (10 pg/ml), am-
picillin (70 pg/ml) and streptomycin (100
ug/ml). The second step of mating was per-
formed between E. coli strainand A. fumefaciens
strain:

DHSo(pGJ28, Reddrdll, pBR322) X
C58CL (pGV3850 HPT)
and DHS5 (pGJ28, R64drdll,

pBR322/K1}) X C58C1(pGV3B850 HPT)

The exconjugants were selected on rifampicin
(100 pg/ml), spectinomycin (100 pg/ml), hy-
gromycin (10 pg/ml) and kanamycin (20
pg/ml). As an alternative way of introduction
of the mentioned above plasmids into A. fume-
faciens, triparental matings were performed. It
included the following strains:

DHSt{pBR322) X GJ23 (pGJ28,
R64drdll) X C58C1(pGV38S50 HPT)

and DHS(pBR322/K1) X GJ23 (pGJ28,
REddrdll) X C58C1(pGV3IE50 HPT)

The exconjugants were selected of the same
type and on the same amount of the antibiotics
as in the case of the second step of matings.

All exconjugants obtained from diparental
and triparental matings were probed in mlnn}r
hybridization experiments [4] with 32p.ja-
belled [5] fragment of NPTII gene derived from
pGJ28 plasmid (other parts of this plasmid are
not useful as hybridization probe [1]). Some
exconjugants which showed the positive hy-
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Fig. 1. Southern blot hybridization of eight selected

exconjugants (1-8).

DNAs were digested with HindlIll and hybridized with
NPTII probe for 16 h at 66°C in 3 x 55C, 10 x Denhardt
solution, 0.1% SDS and 100 pg/ml salmon sperm DNA.
The filter was washed twice in 3 x 55C, 0.1% 5D5 and in
0.3 x S5C for 15 min at 65°C. |, DNA from A. tumefaciens
C58C1{pGV3B50HPT). 11, DNA from A. fumefaciens
C5BC1{pCGV3IBS0HPT/NFPTII) which confirmed the
presence of NPTII gene in the earlier obtained excon-

jugant.

bridization signals were checked in ketolactose
test (not shown) and then taken for DN A isola-
tion and Southern blot hybridizations (Figs. 1,
2A,B)as well as determination of the neomycin
phosphotransferase activity [6] (Table 1). To
determine the place of integration of pGj28
plasmid to Ti plasmid, total DNA from one of
the obtained exconjugants (No. 4, see Fig. 1)
was digested by a few restriction endonu-

cleases and analysed in Southern blot hybridi-
zation. Hybridization probes were: 1, NPTII
gene fragment alone (the same as in the colony
hybridization experiment); 2, pBR322 and
pGJ28 plasmids labelled separately and mixed
in proportion 1:1. The latter probe provides
information about the sequence of the whole
region of T-DNA (except the fragments No. 10
and 23). The results presented in Fig. 2A, Band
Fig. 3 agreed well with the data published by
Van Haute et al. [1], Depicker et al. [7] and
Zambryski ef al. [8] as far as type, approximate
place and size of restriction fragments were
concerned. Thus they confirmed that the inte-
gration place of pGJ28 plasmid lay within the
T-DNA fragment of the pGV3850HFT vector.

The Agrobacterium strain carrying cointegra-
tive plasmid pGV3850 HPT:NPTII was used
for leaf disc infection of diploid potato H-120.
The infection and regeneration of transformed
plants were carried out according to the estab-
lished methods. Transformants were main-
tained on MS media containing an appropriate
amount of antibiotics: kanamycin sulfate (200
ng/ml), hygromycin (20 pg/ml), and cefotax-
ime (500 pg/ml), (amounts at the starting time).
Three-month-old transformants were taken for
DNA isolation [9] and Southern blot hybridiza-
tion (Fig. 4).

The results of all the above mentioned experi-
ments revealed that almost all exconjugants
which appeared in diparental and triparental
matings showed positive hybridization signals
which suggested the presence of the NPTII
gene in them (not shown). The latter suggests
also that the method of matings had no in-

Table 1
Activity of the neomycin phosphotransferase in some exconjugants of A. tumefaciens
No. of A. tumefaciens clone Protein mm}t.:ln;:::ﬁn IRk Iﬂ'?'f:::?r:\t:];?o tein
1 355 70
2 290 310
3 405 250
4 340 290
] 455 0
6 385 2500
7 385 520
8 385 120




Vol. 41 XXIX Polish Biochemical Society Meeting 131
A. B 5
HindIII Hinell Pstl  BamHI HindIII HineII Pstl BamHI
1 2 1 2 1 2 1 2 1 2z 1 2 1 2 1 2
A :
20kb=> ‘!
11kb— s i ‘ - Ligy |
e
Bkb-> '
o -
. we
2, 7kb-> - E

Fig. 2. Verification of the structure of the obtained plasmid pGV3850 HPTINPTII.
Hybridization: A, with NPTI gene fragment as a probe; B, with beth pG[28 and pDR322 DNAs as a probe, Lanes 1, total
DMNA of A. tumcfnciens C58C1{pGV3A850 HPT/NPTII),; lancs 2, total DNA of A, tumefaciens CSBC!(FGUE-BSI} HPFT). The
same blot was used in hybridization A and B. The obtained fragments are depicted in Fig. 3B. DNAs were digested by

the indicated restrictases.
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Fig. 3. Com-
parison  the
structures of
the pGJ28 plas-
mid and T-
DNA fragment
of pGV3850

HFT{NPTIL.

A, pGJ28 plas-
mid according to
[1]. B, T-DNA
fragment of
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to [1, 8, 9] and
Fig. 2A, B. Probe
1, fragment used
as a probe of
MPTIL in hy-
bridization ex-
periments (Fig.
2a). The restric-
tion sites are in-
dicated as
arrows: H, Hin-
dlill; B, BamHI;
| He, Hincll; P

Pstl.
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Fig. 4. Southern blot of DNAs from transgenic
potatoes transformed by A. tumefaciens C58C1

(pGV3850 HPTINPTII).

Lane 1, DNA fragment containing NPTI gene; lane 2,
DNA from nontransformed plant; lane 3, DNA from
transformed plant,

fluence on the transmission of the NPTII gene.
There was no distortion in the transmission of
this gene, either when lupin mtDNA was pres-
ent in a donor pBR322 plasmid. The neomycin
phosphotransferase activity determined in
protein extracts from some exconjugants
pointed to the positive expression of NPTII
gene. In one of the transformed diploid pota-
toes H-120 the positive hybridization signal
suggested the presence of this gene.

Further work has to be carried out to elucidate
the mechanism of the NPTII gene insertion.

REFERENCES

1. Van Haute, E., Joos, H., Macs, M., Warren, G.,
Van Montagu, M. & Shell, 1. (1983) EMEQ | 2,
411-417.

2. Pickardt, T., Mexner, M., Schade, V. & Schieder,
0. (1991) Plant Cell Rep. 9, 535-538.

3. Goraczniak, R. & Augustyniak, H. (1989) Curr.
Genet. 16, 469-471.

4. Sambrook, |., Fritsh, EE & Maniatis, T. {1989}
Molecular Cloning. A Laboratory Manual. Cold
Spring Harbor Laboratory Press.

5. Feinberg, A.I. & Vogelstein, B. (1983) Anal.
Biochem. 132, 6~13.

6. Mc Donnell, R.E., Clark, R.D., Smith, WA. &
Hinchee, M.A. (1987) Plant Mol. Biol. Rep. 5,
380-386.

7. Depicker, A., De Wilde, M., De Vos, G., De Vos,
R., Van Montagu, M. & Schell, ]. (1980) Plasmid
3,193-211.

8. Zambryski, P, Joos, H., Genetello, C., Leemans,
J., Van Montagu, M. & Shell, J. (1983) EMBO |.
2, 2143-2150.

9. Zimmer, E.A. & Newton, K.J. (1982) Maize for
Biological Research; pp. 165-168, William
Sheridan, University of North Dacota.



