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ABSTRACT

Transferrin, the serum protein responsible for iron transport, is highly polymorphic in many
species, including the horse. In this study, the cDNA sequence of horse transferrin was

determined and used to identify sequence polymorphisms which distinguish some of the many

variants of horse transferrin.

A horse liver cDNA library was conssructed, and was screened using the human transferrin
cDNA as a probe. The clones isolated gave 1800 bp of sequence. The remainder of the cDNA
was obtained using PCR. The 2305 bp horse transferrin CDNA sequence included part of the 5’
untranslated region and extended to the poly(A) tail. It had 80% sequence identity with the
human transferrin cDNA, and encoded a protein of 706 residues, including a signal sequence
of 19 amino acids. The amino acid sequence was compared to those of related proteins, i.e. the
serum transferrins and lactoferrins of several species and human melanotransferrin. The horse
transferrin sequence had the duplicated structure and conserved iron binding and cysteine
residues which are characteristic of the transferrin family. This is consistent with the structural
and functional similarities within the family. Horse transferrin has 73% amino acid sequence
identity to human transferrin, 62% identity with human lactoferrin, and 53% identity with

chicken transferrin.

Sequence polymorphisms distinguishing the variants of horse transferrin which are found in
thoroughbreds (D, F,, F,, H,, O, R and *) were identified. First, comparison of the horse
transferrin CcDNA and protein sequences with two reported amino acid substitutions
distinguishing the D and R variants indicated that exons 12 and 15 were likely to be
polymorphic. Therefore, these two regions were analysed by Southern blotting and by
sequencing PCR products. The D and R variants differed by 10 nucleotide substitutions which
encoded 6 amino acid substitutions. The F,, F,, H, and * variants were identical to D, and the
O variant was very similar to R, in the regions studied. The data indicated that the horse
transferrin variants comprise two distinct groups. Secondly, the positions of differences
between the D and F, alleles were established by producing single stranded conformation
polymorphisms. Sequencing then revealed 3 nucleotide substitutions that encode 2 amino acid
substitutions. All 8 of the amino acid substitutions which were observed occurred at positions
which are variable between members of the transferrin family. Location of the polymorphic

residues on the 3-dimensional structure of human lactoferrin revealed that all were clustered at

one end of the C-lobe.
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ABBREVIATIONS

ATP adenosine triphosphate

bp base pairs

BRL Bethesda Research Laboratories

cCAMP cyclic adenosine monophosphate

cDNA complementary DNA

cpm counts per minute

cps counts per second

dCTP deoxycytosine triphosphate

DTT dithiothreitol

EBTRC Equine Blood Typing and Research Centre, Massey University
kb kilobases

LF lactoferrin

mRNA messenger RNA

MTF melanotransferrin

NTP nucleotide triphosphates

PCR polymerase chain reaction

PEG polyethylene glycol

pfu plaque forming units

RFLP restriction fragment length polymorphism
rpm revolutions per minute

rRNA ribosomal RNA

SDS sodium dodecyl sulphate

SSCp single stranded conformation polymorphism
TEMED tetramethylethylenediamine

TF transferrin

U units

Abbreviations for other reagents are defined in the Reagents section (Section 2.6)
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ABBREVIATIONS

Amino Acids

alanine
cysteine
aspartate
glutamate
phenylalanine
glycine
histidine
isoleucine
lysine
leucine
methionine
asparagine
proline
glutamine
arginine
serine
threonine
valine
tryptophan

tyrosine
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