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clones was 2 585 base pairs (bp) in length
(pLp1). It contained 521 bp of the C-terminal
coding sequence and the complete 2 064 bp
long non-coding 3’ sequence. The myelin basic
protein cDNA insert of clones pMBPS and
pMBP6 is 2 530 bp long and that of clones
pMBP2 and pMBP3 640 bp. These clones were
also characterized. pMBP2 was sequenced and
used together with the lipophilin cDNA clones
as hybridization probes to estimate the lipo-

Summary: ¢cDNA clones of rat brain proteolipid
protein (PLP), also named lipophilin, the major
integral myelin membrane protein, and of
myelin basic protein (MBP), the major extrinsic
myelin protein, have been isolated from a rat
brain cDNA library cloned into the Pstl site of
pBR322. Poly(A)" RNA from actively myelinat-
ing 1 8-day-old rats has been reversely transcribed.
Oligonucleatides synthesized according to the
established amino-acid sequence of lipophilin

and the nucleotide sequence of the small
myelin basic protein of the N-terminal, the
central and C-terminal region of their sequences
were used as hybridization probes for screening.
The largest insert in one of several lipophilin

philin and myelin basic protein mRNA levels of
rat brain during the myelination period.

The expression of the lipophilin and myelin
basic protein genes during development of the
myelin sheath appears to be strictly coordinated.

Klonierung des Proteolipid-Proteins and basischen Myelinproteins.
Transkription der beiden Gene wdhrend der Myelinisierung

Zusammenfassung: cDNA-Klone von Ratten-
hirn-Proteolipid-Protein (PLP), auch Lipophilin
genannt, sowie von basischem Myelinprotein
(MBP), den beiden wichtigsten Myelinproteinen,

wurden aus einer Rattenhirn-cDNA-Bank in
pBR322 isoliert. Poly(A)"-RNA aus myelinisie-
renden 18 Tage alten Ratten wurde revers trans-
kribiert. Oligonucleotide, die nach der bekann-

Enzymes:

DNA Ligase, recommended name:polydeoxyribonucleotide synthase (ATP), poly(deoxyribonucleotide):poly(deoxy-

ribonucleotide) ligase (AMP-forming) (EC 6.5.1.1);

DNA Polymerase I, recomm. name:DNA-directed DNA polymerase, deoxynucleoside-triphosphate:DNA deoxy-

nucleotidyltransferase (DNA-directed) (EC 2.7.7.7);

Polynucleotide 5'-hydroxyl-kinase, ATP:5'-dephosphopolynucleotide 5'-phosphotransferase (EC 2.7.1.78);
Restriction endonucleases: Avall (EC 3.1.23.4), BamHI (EC 3.1.23.6), EcoRI (EC 3.1.23.13), Haelll (EC 3.1.23.17),
HindII1 (EC 3.1.23.21), Ncol (EC 3.1.23.-), Pst1(EC 3.1.23.31), Rsal (EC 3.1.23.101), SacI (EC 3.1.23.34);

Reverse transcriptase recomm. name:RNA-directed DNA polymerase, deoxynucleoside-triphosphate:DNA deoxy-

nucleotidyltransferase (RNA-directed) (EC 2.7.7.49);

Terminal transferase, recomm. name:DNA nucleotidylexotransferase, nucleoside-triphosphate:DNA deoxynucleo-

tidylexotransferase (EC 2.7.7.31).
Abbreviations:

AMYV = avian myeloblastosis virus, ATP = adenosinetriphosphate, DEAE = diethylaminoethyl-, EDTA = Ethylene-

diamine tetraacetic acid, MBP = myelin basic protein, NaDodSO4 = sodium dodecyl] sulphate, PLP = Lp = proteolipid
protein, lipophilin, SSC = 0.15M sodium chloride, 0.015M sodium citrate, Tris = Tris(thydroxymethyl)aminomethane.
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ten Aminosiuresequenz des Lipophilins und der
Nucleinsduresequenz des Myelinproteins im
N-terminalen, zentralen und C-terminalen Be-
reich der Sequenz synthetisiert wurden, dienten
als Hybridisierungsproben. Das grofite Insert in
einem von mehreren Lipophilin-Klonen (Klon
pLpl) war 2 585 Basenpaare (bp) lang. Es ent-
hielt 521 bp der C-terminalen kodierenden Se-
quenz und die vollstindige 1 064 bp lange nicht-
kodierende 3'-Sequenz. Die MBP-cDNA-Inserts

der Klone pMBPS und pMBP6 sind 2 530 bp
und die der Klone pMBP2 und pMBP3 640 bp
lang. Die Kione pLp1 und pMBP2 wurden durch
Sequenzierung charakterisiert. Die Inserts beider
Klone dienten als Hybridisierungsprobe zur Be-
stimmung der mRNA-Konzentration von PLP
und MBP wiihrend der Myelinisierungsperiode.
Die Expression beider Gene wihrend der Ent-
wicklung der Myelinscheiden verlduft danach
streng koordiniert.

Key words: Proteolipid protein, myelin basic protein, rat brain ¢cDNA library, expression during myelination.

Proteolipid protein (PLP), also named lipo-
philin, is the main integral membrane protein

of myelin in the central nervous system. It has
been discovered in the chloroform-methanol
extract of brain in 19511'), It is synthesized in
oligodendrocytes together with myelin basic
protein (MBP), an extrinsic membrane protein.
MBP is located in the cytosolic cleft between the
two opposing inner layers of the myelin bilayers,
which are plasma membrane processes of the
oligodendrocyte of highly specialized composi-
tion and organization.

Lipophilin and myelin basic protein account for
approximately 50% and 30—40% respectively
of myelin proteins. Owing to the mass distribu-
tion of brain white matter they constitute the
most significant protein species of brain.

Due to the insolubility of the complete poly-
peptide chain and its fragments the primary
structure of bovine and human lipophilin has
not been elucidated until recentlylz_s]. The
276 amino-acid residues long polypeptide se-
quence is characterized by five long hydro-
phobic sequences separated by four hydrophilic
domains. Three of the five hydrophobic se-
quences are apted to span the myelin lipid bi-
layer provided that transmembranal segments
form a-helical structures in the lipid bilayer.
whereas two must be embedded in the lipid
bilayer in cis-orientation. This implies that the
N- and C-termini of the hydrophobic loops
enter and leave the same side of the membrane.

Tryptic cleavage experiments on native myelin
membranes of bovine brain followed by isola-
tion and sequence analysis of the fragments
gave insight into the topography of the pro-
posed arrangement of membrane lipophilin in
the myelin membrane!¢].

The immunological cross reactivity of antibodies
against human PLP with bovine and rat myelin
PLP indicated large homologies within these
three species. We also completed the amino-
acid sequence of human lipophilin with the

protein sequencing technology recently ela-
borated for the bovine myelin membrane pro-
tein. In support of the immunological cross
reactivity we found complete homology with
the bovine polypeptide sequencel®).

PLP is intimately associated with the multi-
lamellar structure of myelin and the organized
growth of the plasma membrane myelin sheets
around the axon. The proteolipid protein gene
is expressed in a close linkage to the develop-
mental state of the organism: in some species
the peak height of membrane synthesis in the
myelination period is reached during intrau-
terine life, whereas others, e.g. rodents, develop
a burst of myelin membrane synthesis during
the second to fourth postnatal week!?],

In this communication we describe the isolation
and characterization of several lipophilin and
myelin basic protein cDNA clones from a sized
rat brain cDNA library. These clones were
characterized by restriction analysis and
nucleotide sequence determination.

Nick-translated restriction fragments of PLP and
MBP clones and synthetic oligonucleotides with
homology to their reversely translated sequences
were used for Northern blot analysis of mRNA
from rat brains at different stages of the mye-
lination period. We found that PLP and MBP
transcription rates parallel the well-known ex-
pression of the protein components of the
myelin membrane during the myelination
events.

These clones were also used to isolate the
lipophilin gene from a human genomic library
and for the mapping of the proteolipid gene to
chromosome X as reported in the subsequent
publications®.

* Diehl, H.-I., Schaich, M., Budzinski, R.-M. & Stoffel, W, in
preparation.



























