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Summary

The CD14 receptor is a myeloid cell specific receptor, which plays a role in the recognition of lipopolysaccharides
(endotoxins of Gram-negative bacteria) and cell stimulation. To date, several sequences of the cDNA of the CD14
receptor have been described. We sought to establish whether the substitutions C(230) — G, and G(560) —» A are
polymorphic or if they result from a PCR or sequencing error. Using two mismatched PCRs, we confirmed (on 75
unrelated probands) that the substitutions are not due to common polymorphisms. The common cDNA sequence has the
C in position 230 and G in position 560. This corresponds to the amino acids Ala and Cys in positions 77 and 187,

respectively.
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Monocytes and their activation play an important
role in the first phase of atherogenesis. The monocytes
could be activated by endotoxins (lipopolysaccharides -
LPS) from the envelope of Gram-negative bacteria.

The CD14 (myeloid
leucine-rich glycoprotein) is localized on the surface of
all mature myeloid cells (largely on monocytes) and
occurs in soluble form in the plasma. The role of the
CD14 receptors is to enhance cell sensitivity to LPS. LPS
recognition by cells is the one of the first steps of the
defense cascade. The effects of LPS on cells (enhanced

receptor cell-specific

production of cytokines, growth and coagulations factors, ,

prostaglandins, etc.) have been experimentally

demonstrated (for review see Schumann et al. 1994). The

CD14 receptor thus plays an important role in the
monocyte activation, and could therefore play a role in
the development of atherosclerosis.

The CD14 receptor gene is localized on human
chromosome 5 and consists of about 3900 nucleotides,
which are organized in two exons and one intron. The
promoter of the CD14 gene has been sequenced and
characterized (Zhang et al. 1994).

To date, sequence of the cDNA CD14 receptor
has been described several times (Ferrero and Goyzert
1988, Simmons et al. 1989, Setoguchi et al. 1989, EMBL
database X13334, X06882, M86511). When comparing
these sequences, two differences are detectable. The first
is the C — G substitution at position 230 (Ala77 — Gly),
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the second one concerns the G — A substitution in
position 560 (Cys187 — Tyr) of the cDNA sequence
(position 1 as the first base of the start codon).

The CD14 sequences for human, mouse, rat and

between 60% and 80% (Takai ef al. 1997). Both putative
polymorphisms studied are localized in these conserved
regions. Changes in these regions could influence the
structure of the protein and, therefore, the function of the

rabbit reveal a considerable conservation between  CD14 receptor.
species, with interspecies protein sequence homology

ATGGAGCGCGCGTCCTGCTTGTTGCTGCTGCTGCTGCCGCTGGTGCACGTCTCTGCGACC

1 60
M E R A S CUL L L L LUL P LV HV S AT -
61 ACGCCAGAACCTTGTGAGCTGGACGATGAAGATTTCCGCTGCGTCTGCAARCTTCTCCGAA 120
T P E P C E L DDEDFRCUV CNTF S E -
aagccttccagtgtgtgtctgcag
121 CCTCAGCCCGACTGGTCCGAAGCCTTCCAGTGTGTGTCTGCAGTAGAGGTGGAGATCCAT 180
P O P DW S EA AT FOQCV s A V E vV E I H
gcggggcgcec
181 GCCGGCGGTCTCAACCTAGAGCCGTTTCTARAGCGCGTCGATGCGGACGCCGACCCGCGG 240
A G G L N L E P F L KR V DADAD P R
gtcatacgactgtg
© 241 CAGTATGCTGACACGGTCAAGGCTCTCCGCGTGCGGCGGCTCACAGTGGGAGCCGCACAG 300
Q YA DTV XK AILRUVRRTILTV G A A Q
301 GTTCCTGCTCAGCTACTGGTAGGCGCCCTGCGTGTGCTAGCGTACTCCCGCCTCARGGAR 360
V PAQL LV GATULU RV VLAY S RUL KE
361 CTGACGCTCGAGGACCTAAAGATAACCGGCAC&ATGCCTCCGCTGCCTCTGGAAGCCACA 420
Lt T L E D L K I T G T M P P L P L E AT
421 GGACTTGCACTTTCCAGCTTGCGCCTACGCARCGTGTCGTGGGCGACAGGGCGTTCTTGG 480
6 L AL S SLRUILURUNUV S WATGR S W
tcgccgagctgcagcagtggetcaag
481 CTCGCCGAGCTGCAGCAGTGGCTCAAGCCAGGCCTCAAGGTACTGAGCATTGCCCAAGCA 540
;1 A E L Q 0 WL K P G UL K VL S I A QA
ccttgtccaagcgcggaagggccggga
541 CACTCGCCTGCCTTTTCCTQCGAACAGGTTCGCGCCTTCCCGGCCCTTACCAGCCTAGAC 600
H S P A F S CEQVRAFU©PATLT S L D
601 CTGTCTGACAATCCTGGACTGGGCGAACGCGGACTGATGGCGGCTCTCTGTCCCCACAAG 660
L S D N P GL GERGULMA AR AL C P H K
661 TTCCCGGCCATCCAGAATCTAGCGCTGCGCAACACAGGAATGGAGACGCCCACAGGCGTG 720
F P A I Q N L A L RNTGMET P T G V
721 TGCGCCGCACTGGCGGCGGCAGGTGTGCAGCCCCACAGCCTAGACCTCAGCCACAACTCG 780
c AALAAA ATGTV YV QP HS L DIL S HN S
781 CTGCGCGCCACCGTAAACCCTAGCGCTCCGAGATGCATGTGGTCCAGCGCCCTGAACTCC 840
L R A TV N P S A P RCM®WS S A L N S
841 CTCAATCTGTCGTTCGCTGGGCTGGAACAGGTGCCTAAAGGACTGCCAGCCAAGCTCAGA 900
L N L S F A GUILESO QUV P KGUZL?PAZIKILR
901 GTGCTCGATCTCAGCTGCAACAGACTGAACAGGGCGCCGCAGCCTGACGAGCTGCCCGAG 960
v L DL S CNZ RTUILNUNZ RAPIQUPUDTETLFP E
961 GTGGATAACCTGACACTGGACGGGAATCCCTTCCTGGTCCCTGGAACTGCCCTCCCCCAC 1020
vV D N L T L D G N P F L V P G T A L P H
1021 GAGGGCTCAATGAACTCCGGCGTGGTCCCAGCCTGTGCACGTTCGACCCTGTCGGTGGGG 1080
E G S M N S GV V P A CARSTUL SV G
1081 GTGTCGGGAACCCTGGTGCTGCTCCARGGGGCCCGGGGCTTTGCCTAA 1128

Fig. 1. The common cDNA and protein sequences of the human CDI14 receptor. The localization of the primers are
given. The putative polymorphic nucleotides are underlined. The mismatched bases in primers are in bold italics.
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To determine whether the substitutions are
common polymorphisms or if they are artifacts resulting
from a polymerase chain reaction (PCR) or a sequencing
mistake, we established two PCR’s with mismatched
primers. A mismatched primer contains a mismatch at 3

end which introduces a new restriction site in the product
only when the appropriate nucleotide in the polymorphic
allele is amplified. Thus, a putative polymorphic
nucleotide exchange, which is not localized at the
naturally present restriction site, could be recognized.

Table 1. The primer sequence and appropriate restriction enzymes for detection of the putative polymorphisms in

human CD14 receptor gene.

Primer sequences (5 — 3°) Restriction PCR product size Expected restriction
enzyme (bp) fragments size (bp)
GA-1 aag cct tce agt gtg tgt ctg cag Sty 1 107 81 +26
GA-2 gtg tca gea tac tge cge ggg geg :
CG-1 tcg ccg agce tge age agt gge tca ag Nar [ 115 91+24
CG-2 agg gcc ggg aag geg cga acc tgt tec

PCR was performed in the total volume of 50 pl
(100-300 ng genomic DNA, 1 U Taq DNA polymerase,
50 pmol of each primer, 200 nmol of each dNTP,
1.5 mmol Mg™) on a Perkin Elmer 9600 thermocycler.
All chemicals were provided by Boehringer (Mannheim,
Germany). For the G — A substitution, the initial
denaturation was 95 °C for 1.5 min followed by 35 cycles
at 93 °C for 10 s, 58 °C for 30 s, 72 °C for 30 s. For the C
— G substitution, the initial denaturation was 95 °C for
1.5 min followed by 35 cycles at 93 °C for 10 s, 71.5 °C
for 30 s (two steps PCR). The primer sequences, sizes of
PCR products and expected restriction fragments with the
corresponding restriction enzymes are summarized in
Table 1. Fifteen microliters of the PCR products were
digested with 10 U of the appropriate restriction enzyme
in a total volume of 25 pl overnight at 37 °C. The
fragments were separated on 3 % agarose gel in 0.5x TBE
buffer and visualized with ethidium bromide.

For both putative polymorphisms, 75 randomly
selected unrelated probands have been analyzed. No
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differences in the restriction maps of the restricted PCR
products were detected. If the amino acid exchanges are
polymorphic, the frequencies are under 1 % in the
population and should therefore be described as a rare
mutation. It could not be excluded that the studied
discrepancies represented PCR or sequencing errors
caused by inaccuracy of enzymes used for these reactions.
We have confirmed, that the common CD14 cDNA
sequence has the C in position 230 and G in position 560
(Fig. 1). This corresponds to the interspecies conserved
amino acids Ala in the position 77 and Cys in the position
187, respectively.
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