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ABSTRACT

TE 152261

In cyanobacteria, hydrogenase enzyme can be classified into 2 classes. Reversible
hydrogenase cncoded by /ox gene catalyzes the production and degradation of molecular
hydrogen. Uptake hydrogenase encoded by hup gene catalyzes the degradation of molecular
hydrogen which is a by-product of nitrogen fixation. In general, hup gene can be found in only
nitrogen-fixing cyanobacteria. When function of hup gene is deleted, the nitrogen fixation
efficiency is increased. In this project, the recombinant plasmid DNA in which hupL region (hup
gene large subunit) was inserted with the kanamycin-resistance cassette was constructed. Plasmid
DNAs pUTA and pMV261 were isolated by alkaline lysis method. Plasmid pUTA containing
lupL gene fragment was cut by restriction endonuclease BsaBl and subsequently purified by
using QIAquick gel extraction. Plasmid pMV26! containing the kanamycin-rcsistanéc cassette
was cut by restriction endonucleases HindIIl and Spel. A 1,352 bp of the kanamycin-resistance
cassette was isolated, purified and finally reacted with T4 DNA polymerase to create blunt ends.
This cassettc was ligated by T4 DNA ligase to plasmid pUTA cut by BsaBI before transformation
to competent cell E. coli DHSQL. Four transformants were obtained on kanamycin containing LB
agar. Their plasmid DNAs were isolated. No differcnces of 4 plasmid DNAs were found. Plasmid
pSP4.1 was selected and cut by cither restriction endonucleases EcoRI or Pstl. 1t was found that
the size of plasmid pSP4.1 cut by PsiI was approximately 5,500 bp which was similar to expected
size 5,691 bp. In addition, plasmid pSP4.1 cut by £coRI showed 3 bands of about 300, 2,300 and
3,00C bp that werc equivalcnt to the cxpected sizes 308, 2,387 and 3,015 bp. It can be
summarized that plasmid pSP4.] is the new recombinant plasmid in which the hup region was
inserted to ihe kananigycin-resistance cassette and able fo introduce to nitrogen  fixing

cyanobacterizl cell Anabaena siamensis for increasing the nitrogen fixation.



