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Abstract

The human lactofertin gene (hLF) was subcloned into a pVAL-1 to construct lactoferin-
producing Bacteroides uniformis. A BamH1l/Xhol digested fragment from a pSKLF and a nanH
(Bacteroides neuraminidase) promoter fusion ALF were inserted to the pVAL-1 produced
recombinant plasmids named pVLFK and pVLFNp, respectively. Then, with E. coli strain HB101
(R751) carrying the pVAL-l, pVLFK or pVLFNp, individually, those gencs were transferred into
B. uniformis BU1001. The erythromycin resistant strains were selected and isolated as a plasmid
containing strain. By using the PCR technique, the presence of ALF was shown as a 2.1Kb PCR
product in B. uniformis strains BU1001 (pVLFK) and BU1001 (pVLFNp). The results suggeste&
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that the #LF in the pVAL-1 was stable and also replicable in B. uniformis. The expression of the
hLF was assessed by Northern hybridization and the gene product was subsequently detected by
Western blot analysis. Human LF mRNA, 2.2 kb, was detectable in B. uniformis strain BU1001
(pVLFK) and BU1001 (pVLFNp), but not in strain BU1001 (pVAL-1). The transcriptional level
of the ALF gene was lower in the strain harboring pVLFK than pVLFNp. Although the
transcriptional level in B. uniformis strain BU1001 (pVLFK) seemed to be low, the specific
protein in only this strain was detectable in a cell free extract using rabbit anti-human lactoferrin
antisera. Subsequently, the result in this study indicated that the recombinant hLF (thLF) was
presented on the bacterial outer-membrane. However this protein could not be seen in culture
supernatant, and the size of gene product in this strain was quite similar to standard commercial
human LF (Sigma-Aldich) at 80 kDa. The results revealed that a lactoferrin gene bearing plasmid
was expressed in only B. uniformis strain BU1001 (pVLFK). This phenomenon could not be
observed in B, uniformis strain BU1001 (pVLFNp), which revealed a failure of translation for
rhLF.

B. uniformis strain BU1001 (pVAL-1) or BU1001 (pVLFK) was individually co-
cultivated with E. coli strain HB101. A culture of B. uniformis strain BU1001 (pVLFK) inhibited
the growth of E. coli strain HB101 in vifro more than in the culture of strain BU1001 (pVAL-1).
It was suggesting that the B. uniformis that expressed rhLF possessed a biological activity. To
determine the effect of lactoferrin-producing B. uniformis on the formation of azoxymethane
(AOM)-induced aberrant crypt foci (ACF), putative neoplastic lesions, 23-hours cultures of
Bacteroides were given to rats as drinking water. Rats were injected AOM at a dose 15 mg/kg
body weight twice at the second and third week of the administration of bacterial culture. The
numbers of ACF and those having more than three crypts per focus significantly increased in the
group treated by a culture of B. uniformis strain BU1001 (pVAL-1), compared with those in the
non-treated group. However, rats treated with the culture of strain BU1001(pVLFK) showed a
significantly lower number of ACF than rats treated with a culture of strain BU1001(pVAL-1)
(34% reduction, p<0.05). The results suggested that thL.F-producing B. uniformis modulated the
formation of ACF in the rat colon induced by AOM. The activity of fecal B~glucuronidase had

not correlated with the ACF formation.



vii

The strains of Bacteroides, which had no effect on the ACF formation in AOM-treated
rat colon, were B. eggethrii ATCC27754, B. thetaiotaomicron Wermer E50, B. uniformis
ATCCR492, B. vulgatus ATCC8482, B. caccae JMC9498 and B. stercoris IMC9496. Harmful
Bacteroides strains including B. uniformis BU1001, B. distasonis ATCC8503 and B. ovatus
ATCCB8483 promoted the formation of ACF. On the other hand, the strains that reduced the
number of ACF in the rat colon were B. thetaiotaomicron KYU 1, B uniformis KYU 2,
B. fragillis KYU 3, B. ovatus KYU 4 and B. merdae. B. uniformis strain KYU 2 was subsequently
selected as a host for expressing ALF and it was investigated for a modulating effect on the AOM-
induced ACF formation in the rat colon. The results showed that there was no significant
inhibitory effect on the number of ACF between those in the AOM-treated group (P>0.05). It
could be interpreted that B. uniformis strain KYU 2 was not the appropriate strain for expressing
hLF.

In conclusion, human lactoferrin could be expressed in a bacterial system using
B. uniformis as a host. The transconjugant B. uniformis had the bacteriostatic against E. coli
HB101, which possible to modulate the intestinal bacterium profile and improve the health of the
host. Lactoferrin-producing B. uniformis has the ability to modulate the formation of

preneoplastic lesions in colon cancer induced by the colon carcinogen.
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