Volume 289, number 2, 190-192

ADONTIS 001457939100826C

FEBS 10137
© 1991 Federation of European Biochemical Societies 00145793/91/83.50

September 1991

Primary structure of the cDNA 5'-terminal region encoding the
N-terminal domain of the rabbit muscle ¢-actinin subunit

G.G. Jokhadze?, A.V. Oleinikov!, Yu.B. Alakhov!, N.Sh. Nadirashvili’ and M.M. Zaalishvili?

!Institute of Protein Research, Academy of Sciences of the USSR, 142292 Pushchino, Moscow Region, USSR and ’Institute of
Molecular Biology and Biological Physics, Georgian Academy of Sciences, 380060 Thilisi, USSR

Received 7 March 1991

A number of cDNA clones have been obtained in summary encoding the N-terminal domain containing 286 amino acid residues of the rabbit skeletal

muscle a-actinin subunit, g-Actinin cDNA clones were isolated from specific cDNA libraries using the primer extension method for synthesis of

the first cDNA chain. A strong stop signal for AMYV reverse transcriptase in the 5'-terizinal region of mRNA of g-actinin was found. It seems
there is a G+C rich region (93% G+C nucleotides) including a continuous sequence of 23 G and C nucleotides encoding 6 glycine residues.

a-Actinin; Rabbit skeletal muscle; 96-Fold degenerate oligonucleotide mix; AMYV reverse transcriptase strong stop signal

1. INTRODUCTION

a-Actinin is a minor protein of contractile systems, It
connects F-actin strands by cross-bridges and enhances
ATPase activity and superprecipitation of actomyosin
in vitro [1,2].

a-Actinin consists of 2 identical subunits (M, of each
is about 100 kDa) [3]. During mild trypsinolysis each of
the subunits divides into 2 parts, the N-terminal mono-
mer (M, ~30kDa) and the C-terminal dimer (M,~70 kDa
of each chain). The N-terminal domain of each subunit
is able to bind F-actin [4- /).

The primary structures of a-actinins from different
objects have been published [8-12]. In this work we
present the primary structure of the N-terminal domain
of rabbit muscle a-actinin deduced from the nucleotide
sequence of cDNA. C'oning of this cDNA was carried
out as in [13] by creation of specific cDNA libraries.

The strong stop signal for AMV reverse transcriptase
has been found during synthesis of a-actinin cDNA. As
in [13] this signal seems to be the G+C rich region of
mRNA (in this case richer in G+C content than in [13]).
To overcome this problem we used, as in [13], the spe-
cific oligonucleotide primer just before the G+C rich
region of mRNA.

2. MATERIALS AND METHODS

2.1, Materials

We used dNTP (Pharmacia), restriction endonucleases, the 5%-end-
labelling kit (Bochringer Mannheim), PHJdCTP (32 Ci/fmmol), RNA-
sin, E. coli DNA polymerase I, ribonuclease H, T, DNA polymerase,

Correspondence address: G.G. Jokhadze, Institute of Protein Re-
search, Academy of Sciences of the USSR, 142292 Pushchino, Mos-
cow Region, USSR.

190

T4, DNA ligase, M13 cloning kit, M 13 sequencing kit, terminal deoxy-
nucleotidyltransferase (Amersham) and avian myeloblastosis virus re-
verse transcriptase (Vostok, USSR).

2.2, Synthesis of oligonucleotides

Oligonucleotides I and II were synthesized in accordance with the
primary structure of rabbit muscle a-actinin fragments [5], and oligo
III in accordance with the sequence, determined in this work, of
a-actinin cDNA (Fig. 1). Synthesis was performed on the Beckman
System I DNA synthesizer.

2.3. Isolation of c-actinin cDNA clones

Specific libraries were created and screened as in [13], using oligo
I and oligo III as primers and oligo II as a probe. The PsiI-EcoR1
restriction a-actinin cDNA fragment from plasmid pTZ-ARI-3a (Fig.
2: fr727) and the short DNA fragment obtained by PCR. Amplifica-
tion as in [14] was done using single strand M13mpl0 with insertion
of the fr727 as a matrix, and reverse M13 primer and oligo III as
primers.

2.4. Nucleotide sequence determination

DNA sequencing was carried out on both strands by the dideoxy
chain termination method [15]. Oligo 11 (96-fold degenerated oligonu-
cleotide mix) was used as a sequencing primer.

3. RESULTS AND DISCUSSION

Oligos I and II were designed according to the pri-
mary structure fragments of a-actinin previously deter-
mined [5]. Using oligo I as a primer we created a specific
library of 1500 clones and screened it using the probe
oligo Il (Fig. 1 and 2). Only the clone containing the 727
bp a-actinin cDNA (fr727) was isclated and sequencad
as in [15]. The use of degenerated oligonucleotide mixes
(up to 64-fold) for DNA sequencing has been previously
published [16]. We successfully used the 96-fold degen-
erated oligonucleotide mix oligo II as sequencing pri-
mer {data not shown).

After screening several specific cDNA libraries (total
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Cligonucleotides Sequence

oligo I, 17 mer. Asn Gln Glu Asn Glu Lys

32-fold degen. 37’ TTP-GTQ~CTQ-CTP-CTQ-TT 57

Oligo II, 17 mer. Fhe Ala Ile Gln Asp Ile

96-£fold degen. 57 TTQ-GCN-ATM=~CAP-GAQ-AT 3

Oligo III, Ile Glu Glu Asp Phe Ary

17 mer. 3 AG=CTC-CTC-CTG-AAG GCG

Fig. 1. Amino acid sequence of protein fragments of rabbit muscle
a-actinin and the oligonucleotides encoding them. Q=C or T: P=A or
G:N=T.C.GorA:and M =C, Tor A.

3000 clones), created in the same manner as before, 20
positive clones were isolated (Fig. 2d: clones series
pUC-ARI). All these clones had ¢-actinin coding se-
quences with lengths shorter than the first cloned frag-
ment fr727, and synthesis of 15 was interrupted near the
same point as the fr727. We assumed that interruption
of AMYV reverse transcriptase synthesis of cDNA was
due to the G+C rich region analogous to that ob-
served in [13]. The oligo III, complementary to mRNA
of a-actinin, was synthesized (Figs 2 and 3). The dis-
tance between oligo III and the 5-terminus of fr727 was
87 bases. The specific cDNA was synthesized using this
primer, then cloned and screened by the short cDNA
fragment (~130 bp) containing the §’-terminal 87 bp of
fr727 obtained by PCR. Eight a-actinin cDNA clones
were isolated from the library of only 200 clones. The
lengths of cDNA of these clones ranged from ~200 bp to
~250 bp (Fig. 2e: clones series pUC-ARIII). After se-
quencing these fragmciiis the primary structure of the
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whole N-terminal domain was derived. The initiator
Met was determined as the first one encountered in the
sequence. The length of the established amino acid se-
quence is in good accordance with the lengths of tryptic
peptides in [3]. In total, the sequence of 286 amino acid
residues of the rabbit muscle a-actinin N-terminus was
determined (Figs 2b and 3).

Analysis of the nucleotide sequence behind the point
of interruption of synthesis of the first chain ¢cDNA
shows a G+C rich sequence of this region (95% G+C
nucleotides) including a continuous sequence of 23
G+C bases, encoding 6 Gly residues (Fig, 3). It seems
that the regions with a high content of G+C bases are
often a strong stop signal during cDNA synthesis [13].
Using oligonucleotide primers complementary to the
mRNA just prior to the G-+C rich regions solves these
problems [13].

The deduced amino acid sequence of rabbit muscle
@-actinin is in good accordance with the data on the
N-terminal amino acid sequence of tryptic fragments
T,-T, of @-actinin obtained in the work of Simonidze
et al. [5).

A comparison of the primary structure of the N-
terminal domain of rabbit muscle a-actinin in this work
with the primary structures from other objects [8-12]
revealed the high homology of these proteins with the
exception that the N-terminal sequence (from the first
to the twenty-fourth amino acid residue) is completely
different. This is probably connected with the species or
tissue specificity of the given kind of g-actinin,
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Fig. 2. (a) Scheme of poly(A)* mRNA of rabbit muscle a-actinin. (b) Scheme of the cDNA 5'-terminal region encoding the N-terminal domain

of the rabbit muscle z-actinin subunit. Arrows indicate G+C rich region. L. I1, 1T are regions corresponding to oligonucleotides 1. 1 and 111, (¢)

The a-actinin 727 bp cDNA fragment from the pTZ-AR1-3a clone. (d) 2-Actinin cDNA from clones serics pUC-ARIL. Four clones of the 20 studied
are shown. (e) a-Actinin ¢cDNA from clone series pUC-ARIIL Three clones of the 8 studied are shown.
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30 = 50
ATG ATG GTG ATG CAG OOC GAG GOT CTG O3 GCC CGG,GAS GI3 (XC TTC GCG GaC G O
Het Het Val Het Gin Pro Glu Gly Leu Gly Ala Arg @iy Gly Pro Phe Ala Gly Gly Gly
90 120
G5 G3C OO3C GAG TAC ATG GAA CAG QAG GAG GAC TGS GAC CC GAC CTG CTG CTG GAC O06
Gly Gly Gly Glu Tyr Met Giu GIn Glu Giu Asp TYP ASP Arg ASp Leu Leu Leu Asp Fro
v 1%0 180
TX T3 GAG AAG CAG CAG COG AAA ACT TIC ACC GCC TGG TGS AAC TCA CAC CTG CGC AAG
Al3 Trp Glu Lys Gln Gin Arg Lys ‘Thr Phe T Ala Trp Cys Asn Ser His Leu Arg Lys
2to 240
G5 GGC ACC CAG ATT GAG AAC ATC QUG GAG GAC TTC CGC AAC G CTC AAG CTC ATG CTG
Ala Gly T GIn lle Giu Asn Ile Glu Glu Asp Phe Arg Asn Gly Leu Lys Leu Met Leu
270 300
CTG CTG GAG UTC ATT TCA GGA GAG AGS CTG OCC AGG CCA GAC AmA OGC ARG ATG CGC TTC
Leu Leu Glu Val Ile Ser Gly Glu Arg Leu Fro Arg Pro Asp Lys Gly Lys Het arg Fne
330 380
CAC AAG ATC OCC AAC GTC AAC AAG OCC CTG GAC TTC ATC GOC AGC AAA GGG GTT AAG CTG
His Lys Ile Ala Asn Val ASn Lys Ala Leu Asp Fhe Ile Ala Ser Lys Gly Val Lys Leu
390 420
GTG TCC ATT GGG GCT GAA GAG ATC OTG GAC GGG AAC CTG AAG ATG ACT CTG GBC ATG ATC
val Ser Ile Qly Ala Giu Glu Ile Val Asp Gly Asn Leu Lys Met Thr Leu Gly Het Ile
T2;3; 50 480
— - 2;3:9
TGS ACC ATC ATC C1G CSC! TTC G AT ATC TCG QTG GAG GAA ACC TCG GCC AAS
TP The Ile e Leu mzne Ala lle Gln Asp Ile Ser val Glu Glu Thr Ser Ala Lys
14 540
GAA GGC TTG CTG CIG TOG TOC CAG COT AAG ACG GCG CCG TAC OGC AAC GTC AAC GTG CAG
Glu Gly Leu Leu Leu Trp CYS GIn Arg Lys Thr Ala Pro Tyr Arg Asn Val Asn Val Gin
570 500
AAC TTC CAC ACC AGC TGG AAG GAT GGC TTG GOC CTC TGT GCC CIT ATC GAC OGA CAC OXC
ASn Fne His Thr Ser Trp LYS ASP Gly Leu Ala Leu Cys Ala Leu Ile His Arg Mis Arg
630 560
COT GAT CTC ATT GAC TAT GOC AAG CTG OGC ANG GAT GAC CCC ATC GGC AAC CTG AAC ACT
Pro Asp Leu lle Asp Tyr Ala Lys Leu Arg Lys ASp ASp Pro lle Gly Asn Leu Asn Ty
650 120
GCC TIT GAG GIG G0G GAG AAA TAC CTG GAT ATG CCC AAG ATG CTG GAT GOG GAA GAC ATC
Ala Fne Glu Val Ala Glu Lys Tyr Leu ASp lle Pro Lys Het Leu Asp Ala Glu Asp Ile
750 780
GTG AAC ACC OTA AAG CUA GAT GAG AAS GUC ATC ATG ACC TAC GIG TCC TUE TIT TAC CAC
Val] ASn T Pro Lys Pro Asp Glu Lys Ald Ile Het Thr Tyr Val Ser Cvs Pne Tyr His
810 \{_75;5'»5;7640
GOC TIC GCC G0G GIC GAG CAG GOG GAG ACA GCT GOG AAC AGG ATC TGC AAG GTG CTG GOT
Ala Phie Ala Gly Ala Glu GIn Ala Glu Thr Ala Ala Asn Arg Ile Cys Lys,Val Leu Ala
QTG AAC CAG GAA AAC GAA
Val Asn GIn Glu Asn Glu

Fig. 3. Primary structure of the S’-terminal region cDNa encoding the N-terminal domain of the rabbit muscle -actinin subunit, ¥ = 5’-end

of cDNA fragment of clone pTZ-ARI-3a: 7 = Site of a-actinin cleaving at mild tryptic hydrolysis (C-terminal end of the N-terminal domain o).

Dashed lines indicate nucleotide sequences encoding the N-terminal part of the T,~T, tryptic fragments [9]. The continuous line above the sequence
shows the G+C rich region (93% G+C).
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