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Abstract Human lactoferrin is an iron-binding glycoprotein
with many biological activities, including the protection
against microbial and virus infection and stimulation of the
immune system. We introduced a human lactoferrin (hLf)
cDNA under the control of 35S promoter into sweet potato
by particle bombardment. Transgenic plants were regen-
erated via somatic embryogenesis. Transgenic plants were
produced typical tuberous roots in soil. PCR, Southern and
northern analyses confirmed that the hLf cDNA was in-
corporated into the plant genome and was properly expressed in
plants. Western blot analysis showed that the 80 kDa full
length hLf protein was produced in transgenic tuberous roots.
Overall results indicated that sweet potato would be an
excellent host to produce human therapeutic proteins.
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Fig. 1 A partial map of the pLSM1 harboring the human lac-
toferrin gene. Pnos: nopaline synthase promoter; NPTII: neomycin
phosphotransferase II, Tnos: nopaline synthase terminator; P35S:
CaMV 35S promoter; RB and LB: t-DNA right and left borders,
respectively
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Fig. 2 Somatic embryogenesis and plant regeneration from em-
bryogenic calluses of sweet potato after particle bombardment
with pLSM1 vector. A: embryogenic calluses on selection medium;
B-D: heart and torpedo stage somatic embryos developed from
embryogenic calluses; E-F: plantlets developed from somatic em-
bryos; G: transgenic plants growing in potting soil

WT Lactoferrin
Fig. 3 Production of tuberous roots in wild type (left) and trans-
genic sweet potato plants

BCIP, 0.03% NBT, carbonate buffer (0.1 M NaHCOg, 1 mM
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Fig. 4 Comparison of skin color of wild type (WT) and trans-
genic sweet potato tuberous roots (Lactoferrin 1, 2, 5, and 6)
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Fig. 5 Southern blot analysis of genomic DNA prepared from
non-transgenic and transgenic sweet potato plants. Total genomic
DNA (50 ug) was digested with HindIll, transferred to a mem-
brane, and hybridized with a 2p-labeled human lactoferrin ¢cDNA
probe. WT: non-transgenic plant; 1-6: transgenic plants

WI_ 1 2 4 5 6

Fig. 6 Northern blot analysis of total RNA isolated from trans-
genic sweet potato plants. Twenty g of total RNA was loaded
in each lane. The blot was hybridized with 1.0 kb EcoRI-Bg/Il
DNA fragment of hLf cDNA as a probe. WT: non-transgenic
plant; 1-6: transgenic plants. Ethidium bromide staining of the gel
is shown as a loading control
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Fig. 7 Immunodetection of the human lactoferrin protein in trans-
genic sweet potato tuberous roots by western blot analysis. Each
20 ug total soluble protein was loaded in 10% SDS acrylamide
gel. The transferred protein into a nitrocellulose was reacted with
anti-hLf and visualized with addition of secondary antibody.
Loaded proteins were normalized with the a-tubulin levels. Lane
WT: protein extracted from non-transformed control; Lanes 1-6:
protein extracted from transgenic tuberous roots; Lane P: a com-
mercially available lactoferrin (100 ng)
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