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Using gus gene for study rhizobial behavior in ecosystem
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Abstract

To monitor the rhizobial behavior, three reporter genes as chloesterol oxidase (choA), green
fluorescent protein (g/p) and [—glucoronidase (gus) were selected. ChoA gene was cloned into pCKM!1
habouring constitutive promotor which was derived from megaplasmid of Mesorhizobium huakii bv.
Renge strain B3. The hybrid plasmid was named as pCBBRI then transforined into E. coli DH3C(. The
complete expression was achieved. However, red-developing colour from transformant was not
appropriate to apply with rhizobium since presence the same colour of leghaemoglobin in plant nodule.
For using gfp gene, it was pBBR-TGFPuv. Plasmid was transformed in Bradyrhizobium sp. B64 by
electroporation technique. The expression of transformant was detected under UV-illuminator which gave
the bright green colony. To investigate the behavior of Bradyrhizobia inocula in the field, Bradyrhi:ilzium

sp. TAL1000 isolated from drachis hypogaea and B. japonicum TAL379 from Glycine max were choosen

in this
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g‘ﬂﬁ 1 Construction of pPBCBBRI1 vector with choA as reporter gene. pCBBRI
were constructed as broad-host-range replication gene (rep), ChoA, multiple
cloning sites and Km'. The resultant plasmid has size 5.625 kb.
317 2 uatRusuinaradiagniay pBBR-TGFPuv
g‘ﬂﬁ 3 Conjugant colonies (blue colour) of
(A) B. japonicum TAL 379 and
(B) Bradyrhizobium sp. TAL 1000 on B&D minimal medium containing
Spectionmycin IPTG and X-gluc
21]“7\ 4 Comparision of effect between conjugant and non-conjugant with host plants
(A) Glyine max with TAL379 (1; inoculated with TAL 379 and 2; inoculated
with TAL 379 gus+)
(B) Arachis hypogaea with TAL1000 (1: inoculated with TAL 1000 and
2: inoculated with TAL 1000 gus+)
gﬂﬁ 5 Nodules occpied by both the marked and unmarked inoculum strains
Eﬂﬁ 6 The colour differences of nodules used in determination of percent occupancy
;ﬂ‘ﬁ 7 Partial digestion of megaplasmid pRhYM from R. huakii bv. renge strain B3.
Lanel; A-DNA marker digested with the Hind TII and EcoRI, Lane 2-8; varied
amount of the restriction enzyme Sau 3A I (10 folds dilution; incubated at 37°C
1 hr and stop reaction by additional of 1 L1l 0.5 MEDTA) with pRhYM, and
lane9; pRhYM without Sau 3A 1. The black frame indicated the partially
digested DNA fragment in average size of 1 kb which were further extracted
from the agorose gel
JU7i 8 uarnalaTafidhmaunswesntsuaaeenvesdu choA
i'lJV'I 9 Growth pattern and pH changed during cultivation of six Bradyrhizobial

strain in varied pH values

11]1""1 10 (A) Transluminescent pGFP-transformant colonies of Bradyrhizobium japonicum .

strain THA 122 (indicated with arrows) (B) transluminescent cell suspension of
equal optical density (600 nm : A = 0.2) of Bradyrhizobium sp. Strain B64.

Left-hand tubé is normal strain while right-hand tube is the pGFP transformant
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31]‘?! 1 Construction of pBCBBRI1 vector with choA as réportcr gene. pCBBR1 were constructed

as broad-host-range replication gene (rep), ChoA, multiple cloning sites and Km'. The

resultant plasmid has size 5.625 kb.
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A13NN 2 The percent of nodule occupancy in soil sample
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sample B. japonicum TAL 397 in Glycine max TAL 1000 in Arachis hypogaea
No.of Blue  No.ofpartial  No.ofwhite  Yonodule  No,of Blue  Neaf partial  Nos, of white %% noduie
noduder Blue nodule nodules aceupancy sendules Blue riendule neudutes oceupancy
A 9 1 ] 86.36 5 2 3 60
(Mango)
B 13 2 3 77.77 12 6 4 68.18
(Cassava)
C 3 ! 2 58.33 7 2 2 72.72
(Acacea mangium)
D I 1 - 95.83 22 49 5 85.2
(Eucaryptus)
E ! 16 12 31.03 2 12 4 44.4
(Teak)
Control 32 - - 100 27 - - 100

(sterilized sand)
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m3fezld choA [ reporter Tt IRAmsAaEennataiafit copy number
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au‘ﬁﬁ'm‘mu kanamycin UU cholesterol oxidase AT translation stop codons °1uv3ﬂ 9 3 reading
flames v'?m:agis:m’w multiple cloning site (MSC) uazqm%‘uﬁwmmi translation YBIUU choA
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jﬂ'ﬁ 7 Partial digestion of megaplasmid pRhYM from R. huakii bv. renge strain B3. Lanel; A-
DNA marker digested with the Hind III and EcoRI, Lane 2-8; varied amout of the restriction
enzyme Sau 3A [ (10 folds dilution; incubated at37°C 1 hr and stop reaction by additional of |
1 1 0.5 MEDTA) with pRhYM, and lane9; pRhYM without Sau 3A [. The black frame

indicated the partially digested DNA fragment in average size of 1 kb which were further

extracted from the agarose gel.
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