The 14" Nordic Conference RangiferReport No. 12 (2007): 89-90
on Reindeer and Reindeer Husbandry Research
Vantaa, Finland, 20622" March 2006

Finnish and Norwegian reindéenilk betalactoglobulin;
characterization of genetic variants

Jonna Heikura', Nina Smed$, Kaija Valkonen!, Mauri Nieminen?, @ystein Holand® &
Vesa Virtanen'

'Biotechnology Laboratory, University of Oulu, KajaaJniversity Consortium, Salmelantie 43, FIN-88600
Sotkamo, Finland, (kaija.valkonen@oulu.fiReindeer Research Station, Finnish Game and FéshBesearch
Institute (RKTL), Kaamanen, FinlandNorwegian University of Life Sciences (UMB), Depagnt of Animal
and Aquacultural Sciences, As, Norway.

Introduction

Betalactoglobulin fLG) is the main whey protein in most ruminants dedongs to the lipocalin
protein family (Flower, 1996)BLGs from different ruminant species share over 988quence
homology. The homology in honruminants’ monomeiicss is only about 30% to 70%LG does
not appear in human and rodent milk (Hamblitaal, 1992). According to previous data altogether
12 variants are expressed in bov{eG from which variants A and B are predominant andst
common (Hamblinget al, 1992). The isoelectric points of bovine milkGs are 5.1 (A) and 5.3 (B)
(Rytkonenet al.,2002) and the molecular mass of the monomers d&000. Chemical and physical
properties of bovine millBLG are known while its biological function and itsle as a transport
protein are yet unclear. According to previous dakeen LG was isolated from the milk of seven
Finnish semidomestic reinde@t,G has only one genetic variant the IP (isoeleqiomt) of which is
about 4.9 (Rytkdneamt al.,2002; Heikureet al.,2005). For red deer an earlier report indicateslfh
about 5.17 (McDougall & Stewart, 1976).

Here our aim was to characterize Finnish (eight) Norwegian (ten) reindeer mjk.G proteins by
using very sensitive electrophoretic methods, anmtdpare the results with earlier data obtained by
using less sensitive methods. The reindeer fitifk variants were also compared with those of bovine
milk BLG.

Materials and Methods

Finnish reindeer milk were obtained from the ReardResearch Station, Kaamanen, Norwegian rein-
deer milk from the Norwegian University of life aoices (Department of Animal and Aquacultural
Sciences, As, Norway) and bovine milk from a loeaner in Sotkamo, Finlan@LG proteins were
isolated as described earlier (de Joeglal, 2001; Heikuraet al, 2005).pLGs were analyzed by
Native-PAGE (Heikureet al, 2005), by reduced SDS-PAGE (Heik@taal, 2005), by IEF (Heikura

et al, 2005) and by Western blotting (Rytkénetnal, 2002). Electrofocusing was done using a Phast
apparatus and pH gradient gels (Phast Gel IEF B-9-@&5; Rytkoneret al, 2002; Heikuraet al,
2005). Polyclonal antibody produced in rabbits &ive bovine milkBLG was used as the primary
antiserum.

Results
The molecular masses of the milk proteins were uatatl by reduced SDS-PAGE followed by
Western blotting with identification of theL.G proteins by polyclonal antisera to bovine nplkG.
Our data indicates that both Finnish and Norwegimdeer milkBLG proteins as well as bovine milk
BLG proteins showed a similar molecular mass amastid by a reduced SDS-PAGE.

All BLG proteins were analyzed also by native PAGE imglgels (20 cm) to study their charge
differences and molecular masspisG proteins were identified by Western blotting;eTantisera to
bovine milk LG recognised two protein bands in all milk samgdes the mobilities of the twpLG
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bands in bovine milk were different as comparethtse in reindeer milk. In addition in reindeerknil
the mobility and intensity of the othBLG band varied and was different compared to tdtooine
milk BLG.

In the present study charge differences of fh& bands were studied also by electrofocusing in
narrow pH gradients followed by Western blottingl athowed twgLG bands that were recognised
by the antisera to bovine milk.G. The isoelectric points of thieL.G bands in reindeer milk were
about 4.8 and 4.9, and differed when compareddsetin bovine milk (IP 5.1 and 5.3) in accordance
with the data obtained with native PAGE as desdriddsove. In addition the IEF gel stained with CBB
R-250 showed that some Norwegian reindeer & variants with IPs about 4.9 consisted of two
subvariants.

Conclusions

Genetic variants oBLGs from Finnish and Norwegian reindeer milk (18 deer) were studied and
BLG isolated from bovine milk was used as a contdil.BLGs were recognized by polyclonal anti-
sera to bovine milBLG and showed a similar molecular mass as analgyedreduced SDS-PAGE.

All BLGs showed two genetic variants when analyzed biyen®AGE in long gels. The molecular
mass of the Finnish and Norwegian reindeer iilic variants were similar, but differed when com-
pared to those two variants of bovine nfilkG. This indicates that since the molecular masga®
similar, the differences in tfi.G proteins are charge ones.

Charge differences were studied further by eddotusing in narrow and wide pH gradients. All
BLGs appeared as two main variants, but were diffarereindeer milk (IPs approximately 4.8 - 4.9)
compared to those in bovine milks (IPs 5.1 - 5i®)addition in reindeer milk, the protein band with
IP about 4.9 appeared as two bands in most reindiler Further studies such as determination of
amino acid composition and sequencing are needeladrify in details the genetic variants of Finnish
and Norwegian reindeer mifiGs.
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