














4. RESULTS AND DISCUSSION

4.1 Bacterial isolations from soil

Colony forming units (CFUs) observed on the two media used are shown in Table 1.
The numbers vary between samples. There was a trend in ACU samples showing
increased numbers of CFU growing in puromycin plates compared to cycloheximide
plates but these differences and the differences in CFUs in control soils were not

statistically significant (Table 1).

Table 1: Colony forming units of bacteria per g (log.o) of soil (dry weight equivalent)
cultured on two media (mean of 5-6 plates)

10 % TSA+ 10 % TSA +
Sample ID
Puromycin Cyclohexamide
CP1 522 7.1
CP2 6.00 6.54
CP3 5.22 5.99
CP4 5.47 6.37
CP5 5.34 6.18
Average 5.45 6.43
ACU1 5.48 6.23
ACU2 7.63 6.76
ACU3 7.34 6.26
ACU4 7.74 6.31
ACUS5 7.76 6.37
Average 719 6.38

CP: Control paddock; ACU: Animal control unit (5 replicate samples from each)
*in control samples, CFUs were significantly (P<0.01) lower in puromycin medium

but in ACU samples, differences were not significant.

4.2 Probing

A total of 502 colonies were probed using the 370 bp fragment of the puromycin
resistance gene. Of these colonies 83 had some homology to the probe (Table 1).
These colonies were used as templates for PCR with the puro1 and puro2 primers

(as used for amplification of the 370 bp sequence form the puromycin insert). Of



these reactions, two colonies produced PCR products at >1500 bp and ~ 800 bp
respectively. Both of these colonies were isolated on agar containing 125 mg/mi
puromycin. One colony was from the control block, the other from the ACU block.
(Table 2).

Table 2: Probing colonies recovered from control (CP) and offal pit (ACU) soils using
fragment of the puromycin resistance encoding gene.

Treatment Antibiotic used Total Colony % PCR
colonies  Hybridisation Hybridised product
probed from 370 bp
fragment
primers
CP puromycin 73 37 51% why is it assumed that the
) ) primers are identifying the
ACU puromycin 68 16 25%  |same kind of construct?
only cloning and
cpP cyclohexamide 178 14 23% |sequencing the bands seen
ACU cyclohexamide 183 12 g%  |ov hybridization would
prove the negative

Ia

No evidence of the puromycin 370 bp fragment was found in the colonies
tested. As expected there is some homology between the fragment and naturally
occurring puromycin resistance; 38% of colonies isolated on puromycin containing
agar hybridised to the probe, compared with only 7% of those isolated on agar
without puromycin. No 370 bp or similar sized PCR products were amplified from

any of the colonies.

4.3 Cloning and sequencing PCR products

Colonies PACU2-6 and PCP2-14 were used as template in a PCR reaction with
puro1 and puro2 primers as described above. The PCR products at 1500 bp and
800 bp respectively were purified using Roche’s High Pure PCR Product Purification
kit. The DNA was ligated into pGEM using the pGEM T-easy kit. (2x buffer, 5 pl; T4
1 ul; pGEM 1ul and DNA 3 pl). Ligation was incubated overnight at 4°C. Ligations
were transformed into E. coli DH10B and plated onto Lauria Bertani agar containing
100 mg/L ampicillin and 100 mg/L x-gal.

Five clones were randomly selected from each transformation. Clonal
plasmid DNA was isolated and digested with EcoR1 at 37°C for 2 hours, then run on

a 0.8% TBE gel for one hour at 100 V. Two clone variations were found from each
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transformation. Plasmid isolations from each of these variants were sent for
sequencing with M13F and M13R primers at AWGCS at Massey University,
Palmerston North.

None of the sequences returned had significant matches to either the puro primers
or to the 370 bp fragment. The sequences’ closest matches were to plasmid vectors

or to fragments of bacterial DNA sequences.

were they detected by the probe too? or are these wunrelated to what
the probe was detecting?

5. Conclusions

There is some concern regarding the possibility of horizontal transfer of puremycin
resistance encoding gene from transgenic cattle carcasses buried at Ruakura to soil
bacteria Monitoring of the soil bacterial populations for increase in puromycin
resistance in bacterial population in the offal pits have been monitored for a number
of years.
Samples taken in December 2008 were analysed for puromycin resistance in the soil
bacterial community and the presence of homologous puromycin resistance
encoding genes in the isolated bacteria. No increase in puromycin resistance in
bacteria recovered from offal pits compared to control paddock soils was found.
Five hundred and two individual bacterial colonies were probed for homology to a
portion of the puromycin gene originally used in the catile. Eighty three colonies
from all the sources had some homology to the probe. Although not specifically
tested, experience from previous years indicate that these belong to the genus
Pseudomonas. It is also likely that the puromycin fragment is hybridising to weakly
homologous sequences in the DNA (possibly from naturally occuring puromycin
resistance genes).

There was no evidence of any puromycin resistance gene similar to the one used
in the transgenic cattle in the offal or control soil bacteria, and no significant increase

in puromycin resistant bacteria in offal pit soil compared to control soil.
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Background

In previous studies on the microbial communities in an offal pit used for the disposal
of transgenic cattle remains at Ruakura, it was found that significant numbers of
puromycin resistant bacteria were present in both control and offal pit soils, and that
many colonies probed positive for the gene constructs used in the transgenic cattle
project, but PCR failed to amplify a segment of the puromycin gene from any of the
bacteria. Baseline community diversity and bacterial density data was collected to
allow future comparisons of microbial community change in offal pit and surrounding
soil.

This report covers ongoing monitoring of the offal pits for antibiotic resistant bacteria
in December 2009.

Methods

Soil sampling

Soils were supplied by and team .
sampled from offal pit directly and control soil nearby, sampled 30 November 2009.
Samples analysed in the present study were collected using a soil corer (25 mm
diameter) down to a depth of 15 cm.

Bacterial isolations

Soil dilutions were prepared by suspending 20g (dry weight equivalent) in 180 ml of
0.1% peptone (1g bacteriological peptone in 11 water). Ten-fold dilutions were made
in 100 mM phosphate buffer were plated on selective media.



Bacteria were isolated on TSA + cycloheximide (100 pg/ml) or TSA + puromycin
(125 pg/ml).

Randomly selected single colonies were transferred to appropriate (10% TSA or 10%
TSA + puromycin) agar stabs in 2ml microcentrifuge tubes and stored at 4°C until

probing.

Results

Bacterial isolations from soil
Colony forming units (CFUs) observed on the two media used are shown in Table 1.



Table 1: Colony forming units of bacteria per g (log;o) of soil (dry weight equivalent)
cultured on two media (mean of 5-10 plates)

Sample ID' 10% TSA + 10% TSA +
Puromycin Cycloheximide
medium medium

CP1 6.27 6.71

CP2 5.66 6.35

CP3 5.71 6.63

CP4 7.27 7.32

CP5 6.16 7.04

Average 6.66 6.94

ACUI 7.39 6.92

ACU2 6.53 6.70

ACU3 6.25 6.99

ACU4 6.33 7.11

ACUS 6.19 6.84

Average 6.82 6.94

' CP: Control paddock (5 replicate samples); ACU: Animal control unit (5 replicate
samples);

Summary
There were significant population of bacteria in both groups of soil samples (CP and
ACU) that can grow on selective media containing puromycin.





