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A cDNA library from rat brain was constructed in pBR322 and screened with a 14-mer mixed oligonucleot- 
ide probe based on residues 231-235 of bovine proteolipid (PLP). A positive clone was isolated: it contained 
a 1334-base-pair cDNA insert and was subjected to DNA sequence analysis. The cDNA encoded informa- 
tion for the 276 amino acids of rat PLP. Comparison with bovine PLP sequence showed a complete amino 

acid sequence homology except for 4 amino acid residues. 

Rat brain Myelin Proteolipid Oligonucleotiak probe cDNA sequence 

1. INTRODUCTION 

Proteolipid-apoprotein of myelin (PLP) repre- 
sents a major protein constituent of central ner- 
vous myelin [l]. It is highly hydrophobic with a 
molecular mass of 26 kDa [2]. The complete 
amino acid sequence of the bovine PLP [2,3] and 
partial structural data of the rat PLP [4] have been 
reported. This paper deals with the cloning of the 
cDNA sequence complementary to rat PLP 
mRNA. Such a cDNA probe represents a powerful 
tool for the study of the molecular mechanisms in- 
volved in myelogenesis. 

2. MATERIALS AND METHODS 

2.1. Isotopes and enzymes 
L-[35S]Methionine, [a-32P]dATP and [T-~~P] 

ATP were obtained from New England Nuclear 
and oligo(dT)-cellulose from P-L Biochemicals. 
Reverse transcriptase was from Life Sciences and 
all other enzymes were purchased from Boeh- 
ringer, Mannheim. 

2.2. Synthesis of a mixed oligonucleotide probe 
A mixture of eight 16mer oligonucleotide 

probes: 

3 ’ CT;AA;GT>ACTG 5 ’ OH 

corresponding to all possible codons for amino 
acids 231-235 of the known amino acid sequence 
of the bovine proteolipid [2,3] was synthesized by 
the solid-phase phosphite triester method [5] with 
an automated DNA synthesizer (Biosearch). 
Oligonucleotides were purified by gel elec- 
trophoresis and labeled at their 5 ‘-end with 
[T-~~P]ATP and polynucleotide kinase [6]. 

2.3. Construction of recombinant plasmids and 
transformation 

Synthesis of double-stranded cDNA was ac- 

complished by the procedure of Wickens et al. [7]. 
Ligation to (dC),-tailed PstI-cleaved pBR322 was 
performed according to [6]. The annealed 
molecules were used to transform Escherichia coli 
strain C600 [8]. 
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II , I 3 Fig.1. Sequence strategy of the rat PLP cDNA clone. 

; The heavy line identifies the protein coding region, the 
- thin lines denote 5 ‘- and 3 ‘-untranslated regions. 

-- Arrows indicate the direction and the extent of sequence 

I determination. * indicates the position of the second 
primer: 

3 ’ CGACACGGACACATGTAAATGAAG 5 ’ 

Only the positions of relevant restriction sites are 
indicated. 

CCG AAA PA,4 AGP CTA GCC AGC AGr TGC APT T';C AX CAG AGT !XC AAA GAC@ 

GGT TTG TTA GAG TGC TGT GCT AGA TGT CTG GTA GGG GCC CCC TTT GCT TCC CTG GTG GCC ACT GGA TTG TGT TTC TTT GGA GTG GCA TTG 
Gly Leu Leu Glu Cys Cys Ala Arq Cys Leu Val Gly Ala Pro Phe Ala Ser Leu Val Ala Thr Gly Leu Cys Phe Phe Gly Val Ala Leu 

10 20 30 

TTC TGT GGA TGT GGA CAT GAA GCT CTC ACT GGC ACA GAA AAG TTA ATT GAG ACC TAT TTC TCC AAA AAC TAC CAG GAC TAT GAG TAT CTC 
Phe Cys Gly Cys Gly HIS Glu Ala Leu Thr Giy Thr Glu Lys Leu Ile Glu Thr Tvr Phe SW Lys Asn Tyr Glp Asp Tyr Glu Tyr Leu 

40 50 60 

ATT AAT GTG ATT CAT GCT TTC CAG TAT GTC ATC TAT GGA ACT GCC TCT TTC TTC TTC CTT TAT GGG GCC CTC CTG CTG GCC Gf\G GGC TTC 
Ile Asn Val Ile His Ala Phe Gln Tyr Val Ile Tyr Gly Thr Ala SW Phe Phe Phe Leu Tyr Gly Ala Leu Leu Leu Ala Glu Gly Phe 

70 80 90 

TAC ACC ACC GGC GCT GTC AGG CAG ATC TTT GGC GAC TAC AAG ACC ACC ATC TGC GGC AAG GGC CTG AGC GCA ACG GTA ACA GGG GGC CAG 
Tyr Thr Thr Gly Ala Val Arg Gln Ile Phe Gly Asp Tyr Lys Thr Thr Ile Cys Gly Lys Gly Leu Ser Ala Thr Val Thr Gly Gly Gln 

100 110 120 

AAG GGG AGG GGT TCC AGA GGC CAA CAT CAA GCT CAT TCT TTG GAG CGG GTG TGT CAT TGT TTG GGA AAA TGG CTA GGA CAT CCC GAC AAG 
Lys Gly At-g Gly SW Arg Gly Gln His Gln Ala Fis SW Leu Glu Am Val Cys His Cys Leu Gly Lys Trp Leu Gly His Pro Asp Lys 

130 140 150 

TTT GTG GGC ATC ACC TAT GCC CTG ACT GTT GTA TGC CTC CT6 GTG TTT GCC TGC TCT GCT GTG CCT GTG TAC ATT TAC TTC AAT ACC TGG 
Phe Val Gly Ile Thr Tyr Ala Leu Thr Val Val Trp Leu Leu Val Phe Ala Cys SW ";yo Val Pro Val Tyr Ile Tyr Phe Asn Thr Trp 

160 180 

ACC ACC TGC CAG TCT ATT GCC T;C CCT AGC AAG ACC TCT GCC AGT ATA GGC AFT CTC TGC GCT GAT GCC AGA ATG TAT GGT GTT CTC CCA 
Thr Thr Cys Gln SW Ile Ala Phe Pro Ser Lys Thr Ser Ala Ser Ile Gly SW Leu Cys Ala Asp Ala Arg Yet Tyr Gly Val Leu Pro 

190 200 210 

TGG AAT GCT TTT CCT GGC AAG GTT TGT GGC TCC AAC CTT CTG TCC ATC TGC AAA ACA GCC GAG TTC CAA ATG ACC TTC CAC CTG TTT ATT 
Trp Am Ala Phe Pro Gly Lys Val Cys Gly Ser Asn Leu Leu Ser Ile Cys Lys Thr Ala Glu Phe Gln Met Thr Phe His Leu Phe Ile 

220 230 240 

GCT GCA TTT GTG GGG GLT GLA GCC ACA CTA GTT TCC CT6 C:C ACC TTC ATG ATT GCT GCC ACT TAC AAC TTT GCC GTC CTT AAA CTC ATG 
Ala Ala Phe Val Gly Ala Ala Ala Thr Leu Val Srr Leu Leu lhr Phe Met Ile Ala Ala Thr Tyr Asn Phe Ala Val Leu Lys Leu Met 

250 260 270 

GGC CGA GGC ACC AAG TTCmTCT CCC ATA GAA ATC CCC CTT TGT CTA ATA GCG AGG CTC TAA CCA CAC AGC CTA TAG TGT TGT GTC TCC 
Gly Arg Gly Thr Lys Phe 

276 

TGT CiT AAC TCT GCC TTT GCC ACT GAT TGG CCC TCT TCT TAC TTG ATG AGT ATA ACA AGA AAG GAG AGT ATT GCA GTG ATT AAT CTC TCl 

CTG TGG ACT CTC CCT CTT ATG TAC CTC TTT CAG TCA TTT TC,- TCC ACP GT6 GGC TCC TGC TAG AAA TGG GGA ATA CCT GAG AAG GTG AT7 

CCC CCG CTG CAA GTC GC< GAG GAA TGA AAG CTC TAA TTG AGT TTG CAP. GCA TCT CCT GAA GGC LAG GAT GTG CTT CCT TCT CAA AGG GCA 

CTT CCA TTG AGG AAA ACA AAG TGG AAA GAA AGA TTC TCA GGT AGA AAG CAG GAA TGT CCT TGG TCT CCT TGC CAT CAG TAG GAG TCA APT 

ATA TTC TCT TTG ATG CAC AA 

Fig.2. Nucleotide sequence of the P-23 insert and its predicted amino acid sequence. The amino acid residues are 
numbered beginning with the first residue of PLP. The overline indicates the region corresponding to the 14-mer mixed 
oligonucleotide probe. Boxes denote the initiation codon and the stop codon. *, amino acids differing between rat PLP 

(this work) and bovine PLP [2,3]. 
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Bacterial clones were plated and transferred to 
nitrocellulose filters [9]. The filters were 
prehybridized at 65°C for 4 h in: 4 x NET, 5 X 
Denhardt’s solution, 0.5% Nonidet P-40, 
100 Bglml base-hydrolyzed yeast RNA [IO]. 
Hybridization was performed overnight in the 
prehybridization solution containing 5’-end-32P- 
labeled oligonucleotide mixture (2 x lo6 cpm/ml). 

Differences observed between the bovine PLP sequence 
[2,3] and the deduced rat PLP sequence 

Filters were washed at 42°C in 6 x SSC and sub- 
jected to autoradiograp~y with an intensifying 
screen. Plasmid DNA from positive clones was 
digested with PstI restriction endonucle~e and 
analyzed on agarose gel. After transfer to 
nitrocellulose membrane 11 l] DNA was hybridized 
with the same 5’-labeled probe and washed as 
described above [lo]. 

Amino acid 
residue number 

88 
188 
198 
254 

Bovine Deduced rat 
PLP sequence PLP sequence 

Tyr Glu 
Ala Phe 
Thr Ser 
Val Leu 

2.5. DNA sequence unu/ysis 
Sequence analysis was performed by the dideoxy 

method [ 121. The primers used for sequencing were 
a universal primer purchased from Amersham and 
a specific 24-mer primer synthesized as described 
above. 

The complete 1334 bp cDNA sequence contains 
a single open reading frame, beginning with the 
first encountered ATG codon at nucleotide 52 and 
ending with the stop codon TGA at position 883, 
This open reading frame codes for a protein of 276 
amino acids starting with Gly according to the 
PLP amino acid sequence [4]. In the 3 ‘noncoding 
region neither poly(A) tail nor polyadenyIation 
signals were detected most probably due to cloning 
defaults. 

4. DISCUSSION 

3. RESULTS 

cDh?A clones 
The rat brain cDNA library was screened using 

the mixed 14-mer oligonucleotide probe. From 4 
independent libraries of 5000 tetracycline-resistant 
clones only one colony (P-23 clone) gave a positive 
signal after ordered replication. Plasmid DNA was 
prepared from the P-23 clone and cleaved with 
&?I. Two fragments were obtained, an 800 bp and 
a 560 bp. Southern hybridization of PstI- 
generated fragments from the positive clone 
revealed that only the 800 bp band hybridized to 
the mixed oligonucleotide probe. 

3.2. ~quenc~~g strategy 
The 2 fragments were directly subcloned in the 

phage vector M13mp8 which had been linearized 
with PstI. A detailed DNA sequence analysis of 
the P-23 insert was undertaken using the strategy 
presented in fig. 1. The cDNA clone isolated by the 
above described procedure contained the sequence 
of the rat PLP cDNA (fig.2). 

Here we report the isolation and nucleotide se- 
quence of a cDNA clone encoding for the entire rat 
PLP protein. Comparison of the deduced amino 
acid sequence with that of bovine PLP protein 
shows a complete sequence homology except for 4 
amino acids located at positions 88, 188, 198 and 
254 (table 1). According to the model of Laursen 
et al, [13], residues 88, 188 and 198 are located in 
the extracellular and cytoplasmic spaces while 
residue 254 is located in the C-terminal region. 
Among these 4 differences between rat and bovine 
PLP, 2 amino acids, 188 and 198, were implicated 
in the tertiary structure of an antigenic determi- 
nant [14]. The location of the initiator methionyl 
codon would support the conclusion that PLP is 
synthesized as a precursor protein of 277 amino 
acids with a processing limited to the removal of 
the,first methionine residue. It is notewo~hy that 
the codon ATG is contained in the sequence :Xx- 
ATGG which is frequently found in the functional 
initiation site [IS]. Nevertheless the presence of a 
signal or leader peptide as described for the major 
structural protein of peripheral myelin [16] and the 
proteoIipid subunit of the mitochondrial ATP syn- 
thase [17] cannot be excluded because of the short 
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length of the 5 ‘-cloned noncoding region. This 
cDNA clone should prove a vahrable tool for in- 
vestigating the structure, organisation and 
chromosomal Iocation of the gene coding for PLP 
protein. 
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