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cDNA and protein sequence of bovine lactoferrin
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Lactoferrins belong to the transferrin family of iron binding
proteins (1). This family is characterised by the capacity to
reversibly bind iron with a high affinity (K,p, ~ 102 (2). The
primary sequence of several transferrins has been determined by
protein and/or cDNA sequencing (ovotransferrin (3), mouse
lactoferrin (4), human lactoferrin (5, 6), human serum transferrin
(7, 8)). We report the primary sequence of bovine lactoferrin
determined from a combination of cDNA and protein sequencing.

Putative cDNA clones for bovine lactoferrin were isolated from
a cDNA library in pGEM, prepared from polyA* RNA isolated
from involuting bovine mammary gland. The library was
screened using a probe from the 3’-end of human lactoferrin (9).
DNA was sequenced in m13 by the dideoxynucleotide chain
termination method (10). The longest clone obtained (PM-7)
extended 2152 nucleotides from the polyA tail to a position
corresponding to amino acid 40 of the mature protein sequence.
A second clone (PM-8) extended from nucleotide 79 to 792 of
the cDNA. DNA sequence further toward the 5'-end of the
mRNA was obtained by anchored polymerase chain reaction
(PCR) of G-tailed first-strand cDNA using a 3’-primer derived
from the cDNA sequence and oligo-dC as the 5'-primer. Clones
isolated from the products of the PCR reaction extended the
sequence a further 56 nucleotides to a position corresponding
to amino acid 9 of the mature protein sequence.

Bovine lactoferrin was isolated from colostrum and cleaved
with trypsin. The N-terminal sequences of the intact protein and
of selected peptides were determined using an Applied Biosystems
gas phase sequencer. The N-terminal sequence overlapped the
5'-end of the PCR product by 20 amino acids and extended to
the 5'-end of PM-8. The sequence of these 20 amino acids
determined by protein sequencing corresponded exactly to the
sequence predicted by translation of the cDNA.
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1 GTGT: CH CCTTCAAATGCCCG
A P R K N V R W C T I S Q P D S F K C P
61 CGATGGCAGTGGAGGATGAAGAAGC TGGGTGCTCCCTCTATCACCTGTGTGAGGAGGGCC

R W O W R M K KL G AP S I TCVRTR R 2
121 TTTGCCTTGGAATGTATCCGGGCCATCGCGGAGAAAAAGGCGGATGCTGTGACCCTGGAT
A I AE KKADA AV TILD

181 Wrc‘rnmcocacccccccaccccrmmcrccssccmnocmcmm
G G MV F EAGRDP
241 ATCTAT 'TCCCCAA. AAT'I‘ATGCTGTGGCCGTCGTGAAGMG

P Q H Y Y A V A
301 GGCMCMCTTTCAGCTGGACCAGCTGCMGGCCGGAMTCCTGCCATACGGGCCTTGGC
F Q D L Q K S C H T G LG

361 AGGTCCGCTGGGTGGATCA‘I‘CCCTATGGGMTCCTTCGCCCGTACTTGAGCTGGACAGAG
B s AG W I I P G I

421 ‘TCACTCGA l\vlb!.*. lnAlu TCTTCTC GCTG‘I‘GTTCCC'I‘GC
S L E P Q F F S A S C

481 A‘H‘GA‘I‘AGACMGCATACCCCMCCTGTGTCAACTGT(IMGGGGGAGGGGGAGAACCAG
I DR Q Q G Q

541 'l'G‘I'GCCTGC‘I‘CCTCCCGGGAACCA‘I‘ACTTCGGTTATTCIGGTGCC'I'TCWTGTCTGCAG
C ACS S REZPYTFGY S GATFKTCTLAQ

601 TGGCTTTTGT A CAGTGTT
D GAGDVAFVKETTV VT FENTLTPE

661 AASGCTGACAGGGACCAGTATGAGCTTCTCTGCCTGMCMCAGTCGGGCGCCAGTGGAT
K ADRDUOQYETLTLTCTLNNS A P V D

721 GCGTT 'CCCTTCTCATGCTGT u.AAGTGTG
A_F _K E C H L A _Q V P S H A V V A R

781 GATGGCMGGMGACHGATCTGGAAGCTTCTCAGCMGGCGCAGGAGAMTTTGGMM

K E W K L L S K A QE
841 AACMGTCTCGGAOCTTCCAGCTCT'H‘GGCTCTCCACCCGGCCAGAGGGACCTGCTG‘I‘TC
9201 AMGACTCTGCTC“MG“TTTGAGGATCCCCTCGMGG‘I‘AGATTCGGCGC’I‘GTACCTG
D S A E D A L YL

T AEEV K
1021 cca'rAcaccmwnwu..w. CGTGGGACCT msm'rcccmcm
R XY I RV V WECAVGPETETRGQTE KT KT CGOQQ
1081 'rccmccaccmmccaccamcc'rsmcmrcccmcccc'rcaccac‘ruccm‘rcc
Q QS GQNVTCATAS
1141 ATCGTCCTGGTGCTGAMGGGGAAG(‘AGATGCCCT"AAC‘I‘TGGATGGAGGATATM‘CTM:

961 GGCTCCCGCTACTTGACCACCTTGAAGMCCTCAGGGMMTGCGGMGMGTGMGGCG
Y L T T L KN LRE

VLV LKGEA ADATL
1201 ACTGCGGGCAAGTGTGGCCTGGTOCCTGI‘CCTGGCAGMMCCGGAMTCCTCCAAACAC
A G K C G L V P V L AENRIKS S KH
1261 Auxmt.&. TGTGTGCT TU"TGCCGTGGCAGTTGTCMG
S S LDCVLRFP T E G Y L AV AV
1321 AMGCAMTGAGGGGCTCACA‘I‘GGAAT‘I‘CTCTGAAAGACMGMGTCGTGCCAQCCGCC
K A NE GL T WN S L K S C H T A
1381 GTG&CAGGACTGCAGGCTGGAACATCCCCATGGGCCTGATCG’I‘CAACCAGACAGGC‘I‘CC
v T A G W N Q
1441 'l'GCGCATTTGATGM"CTTTAGTCAGAGCTGTGCCCCTGGGGCTGACCCGAMTCCAGA

C A FDETFF Q A D P K S R

1501 CTCTGT&CTTGI‘GTM‘l‘GGCGA‘I‘GACCAGOGCCTGGACMGTGTGTGCCCMC’I‘CTAAG
L CALCAGDTUDU QG

1561 GMMGTACTATGGCTATACCGGGGCTTTCAGG‘!’GCCTGOCTGAGGACGTTGGGGACGTI‘

6 YTGATFRTCLAETDUVGOD

1621 GCCTTTGTGAAMACGACMMTCTGGGAGMCACGMTGGAGAGAGCACTGCAGACTGG
A F VKNDTUVWENTNG s A D

1681 GCTMGMCT‘I‘GAA‘I‘CGTGAGGACTTCAGGTTGCTCTOCC‘I‘CGATGGCACCAGGAAGCCT
A K N L E D F R LLCULDGT K 2

1741 TCAGAGCTGCCACCTGGCGGT 'GTCTCGG
V I E A O S C H L A V A P N H A V V S R

1801 AGC A 'GCTGCTCC TCTGTT AA
S DR AAHVKOQVLLHQQALTFGK

1861 MTGGAMAMCTGCCCGGACMGTHTGTHGTTCAMTCTMCCMAMCCTTCTG
N G K N C P DK L E T L

1921 'l‘TCM'I'GACAACACTGAGTG'l‘CTGGCCMACTTGGAGGCAGACCMCGTATGAMMTAT
F N D NTECULAIKTULGG E

1981 ACGGCCATT
L G TE Y VTATIANTLKK

2041 CTGGAAGCCTGCGCCTTCCTGACGAGGTMAGCCTGCMMGCTMCCTGCCTCCCTG
L A F L T R Stop

2101 GGCCTCAGCTCCTCCCTGC‘!""" 'CTCC TTCCTCTCCC

2161 TTCCTGMG‘I‘CGGATHTTGCCMGCTCATCAGTATTTACMTTCCCTGCTGTCAT'I'I‘TA

2221 GCAAGAAATAAAATTACAAATGCTGTTGATTTTCATTCCCTAAAAAAAA 2269

TGAMMATGC‘I‘CAACC'I‘CCCCGCTT

Figure 1. Nucleotide sequence of the cDNA for bovine lactoferrin from nucleotide
23 to 2269 together with the protein sequence from amino acid 1 of the mature
protein.

Numbering is from the position in the cDNA corresponding to the first nucleotide
in the codon for amino acid 1 in the mature protein sequence. Nucleotide sequences
determined by anchored PCR (23 to 190) are indicated by a dotted underline.
Clone PM-7 extends from nucleotide 117 to 2269. PM-8 extends from nucleotide
79 to 792.

Protein sequences determined by sequencing the N terminus of the mature protein
(amino acids 1—28) and of the N-termini of isolated tryptic peptides are shown
by underlining the appropriate amino acids in the protein sequence.
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