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The a-subunit primary structure of cyclic GMP phosphodiesterase has been determined by parallel analysis

of the protein amino acid sequence and the corresponding cDNA nucleotide sequence. The enzyme a-sub-

unit contains 858 amino acid residues, its N-terminal amino group being acetylated. The partial primary

structure of the enzyme f-subunit has also been elucidated. A significant homology has been found between
the o- and f-subunits of cGMP phosphodiesterase.
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1. INTRODUCTION

Cyclic GMP phosphodiesterase (PDE) as well as
rhodopsin and transducin participates in transduc-
tion and amplification of the visual signal [1]. PDE
from bovine retina consists of three subunits: «, £
and 7, with molecular masses of 88, 84 and
10 kDa, respectively [2]. The enzyme catalytical
subunits are & and &, the y-subunit being an inter-
nal inhibitor of the protein enzymatic activity
[3,4].

The protein amino acid sequence and the cor-
responding ¢DNA nucleotide sequence were
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analyzed in parallel to solve the enzyme -subunit
primary structure [5]. The structure of large sub-
units was studied similarly.

The present paper describes determination of the
amino acid sequence of PDE a-subunit
(preliminary results published in [6]).

2. MATERIALS AND METHODS

The enzyme was isolated, and the y-subunit was
separated from a- and S-subunits as described in
[5]. The mixture of a- and A-subunits was
hydrolyzed with cyanogen bromide. The fragments
obtained were fractionated by gel-filtration
(Toyopearl HW-40 in 10% HCOOH). 10 homo-
geneous peptides were isolated from the low-
molecular-mass fractions by HPLC on a reverse-
phase column (Ultrasphere ODS, acetonitrile gra-
dient in trifluoroacetic acid). The mixture of high-
molecular-mass fragments was additionally
digested with trypsin. Then the peptides were frac-
tionated by gel-filtration and separated by HPLC
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on Ultrasphere ODS. Their amino acid sequence
was established according to [5].

¢DNA clone libraries in vector pUC 8 were pro-
duced by a poly(A)* fraction of RNA from bovine
retina as described in [5]. To initiate synthesis of
the first cDNA chain use was made of: (i)
oligo(dT)z-18; (iI) specific oligodeoxyribo-
nucleotide probes; (iii) statistic mixture of primers
(DNA hydrolysate with an average size of 10-20
nucleotides).

Oligodeoxyribonucleotide probes were syn-
thesized by the phosphoramidite method on an
Applied Biosystems synthesizer. The nucleotide se-
quence of DNA fragments was determined accor-
ding to Maxam and Gilbert [7] and Sanger et al.
[8). The strategy of determining the nucleotide se-
gquence was analogous to that used in [9].

3. RESULTS AND DISCUSSION

The attempts to elaborate a preparative method
for separating a- and A-subunits failed due to
similarity of their physicochemical properties. To
study the primary structure a mixture of these sub-
units was hydrolyzed with cyanogen bromide and
trypsin. Amino acid sequences of the peptides
underlay in synthesizing a number of nucleotide
probes. The former were used for screening the
bovine retina ¢cDNA clone library obtained by
priming the first cDNA chain with oliga(dT). The
screening with probe I (5'-CATGAGGGTCTCGT
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CCAT-3") corresponding to cyanogen bromide
peptide Asp-Glu-Thr-Leu-Hse allowed identifica-
tion of three clones: pa55, pal54 and pa225
(fig.1).

The - and @G-subunits were analytically
separated by SDS-electrophoresis in polyacryl-
amide gel according to Laemmli to determine the
PDE subunit to which the nucleotide cDNA se-
quence of the isolated clones corresponded. The
subunits were cleaved directly with cyanogen
bromide in gel strips without pre-elution. Two pep-
tides whose amino acid compositions and N-
terminal residues corresponded exactly to se-
quences Asp-Glu-Thr-Leu-Met and Asn-Lys-Leu-
Glu-Asn-Arg-Lys-Asp-Ile-Phe-Gln-Asp-Met,  de-
duced from the nucleotide sequence of the frag-
ments of cDNA clones paS5, pal54 and pa225,
were isolated by HPLC from the «-subunit
hydrolysate. These peptides were not found in the
G-subunit hydrolysate. Thus the cDNA of the
isolated clenes encoded the PDE «-subunit.

To isolate clones containing ¢cDNA of the a-
subunit N-terminal part, a ¢cDNA clone library was
created using unique oligodeoxyribonucleotide
probes I, II and III for priming cDNA synthesis,
their structures corresponding to the 5’-terminal
DNA region of clone perl54 (fig.1).

Analysis of 100000 recombinants revealed a
great number of clones yielding a positive
hybridization signal with probes II and III. Clones
perl7 and pad( were primarily chosen, but deter-
mination of their structure showed that neither of
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Fig.1. Location of cDNA fragments of the isolated clones.in the restriction map of the PDE @-subunit ¢cDNA. The
cDNA part encoding the a-subunit is shaded. Black rectangles indicate nucleotide probes used in cDNA cloning.
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GCLACACCAACGRGGT TCACAAACAAGAC TCAGAGAAGTCTAGGLCAGCCTCACLCCCATCTACAGAAATAGGCAGTGCAATTCLCABCE ATG
Met

BGL GAG GTG ACG GCA GAG GAA GTA GAG ANG TTT (TG GAC TCA AAT GTC AGC TTT GCC ARA CAG TAC TAC AAC CTG CGC TAC CGG 6LC AAG
Ac-G1y-!ilu-vaI-Thr-ma-ﬁlu-mu-hl-ﬁlu-Lgs-Pnc-Luu-Asp-Ser-Asn-h‘l-Ser-Pne-Ill-Lys-Gln-ryr-Tyr-lsn-Luu—AEaTyr-lrg-l.la-Lys-

GTC ATC TCA GAC CTG CTG GBA CCC MGG GAG GCG GCC 6TG GAC TTC AGT AAC TAC-CAT GCG CTG AAC AGC GTG GAA GAG AGT GAA ATT ATC
Yal-lle-5er-Asp-Lou-Leu-Gly-Fro-Arg-Glu-Ala-Ala-Val-Asp-Phe-Ser-Asn-Tyr-His-Ala-Leu-Asn-Ser-Val-4lu-Glu-Ser-glu-11e-11e-

TTC GAC £TC CTG CGG GAD TTT CAG GAC AAC CTG CAG GCC GAG AAG TGC GTC TTC AAT GTC ATG AAG AAG TTG TGC TTC CTG CT6 CAG GCC
Phe-Asp-Leu-Leu-Arg-Asp-Phe-Gln-Asp-Asn-Leu-Gln=Ala-Glu-Lys-Cys-val-Phe-Asn-Val-Met-Lys-Lys-Leu-Cys-Phe-Leu-Leu-GIn-Ala-

GAC CBC ATG AGC CTA TTC ATG TAC AGG GCC CGG AAC GGC ATC GCA GAG CTG G{C ACC CGG CTC TTC AAC GTC CAC AAG GAT &CT GTG CTC
Atp-Arg-Met-Ser-Leu-Phe-Met-Tyr-Arg-Ala-Arg-Asn-Gly-1le-Ala-Glu-Leu-Ala-Thr-Arg-Leu-Phe-Asn-Val-His-Lys-Asp-Ala-Val-Leu-

GAG GAG TGC CT6 GTG GCG CCT GAC TCG GAG ATC GTG TTC CCC CTG GAC ATG GGA GTG GTG GGC CAT BTT GGG CTC TCT AMA AAG ATG GTC
Glu-Glu-Cys-Leu-Val-Ala-Pro-Asp-Ser-Glu-Ile-Val-Fhe-Pro-Leu- Asp-Met-Gly-Val-Yal-Gly-His-¥al-Ala-Leu-Ser-Lys-Lys-1le-Yal-

AAC GTG CCC AAC ACA GAG GAG GAT GAA CAT TTC TGT GAC TTT GIG GAC ACC CTC ACA GAG TAC CAG ACT AAG AAC ATC TTG GCT TCT CCC
Asn-Val-Pro-Asn-Thr=Glu=Glu=Asp=Glu=His-Phe-Cys-Asp-Phe-Yal-Asp=Thr -Leu-Thr-Glu-Tyr-G1n-Thr-Lys-Asn-Ile-Leu-Ala-Ser-fro-

ATA ATG AAT GGG ARG GAT GTG GTG GCC ATA ATC ATG GCT GTG AAT AAA GTG GAT GGG CCC CAC TTC ACC GAG AAT GAT GRA GAG ATT CTT
1le-Met-Asn-Gly-Lys-Asp-vVal-Val-Ala-Ile-[ le-Met-Ala-Val-Asn-Lys-Val-Asp-Gl y-Fro-His-Phe-Thr-Glu-Asn-Asp-Glu-Glu-Tle-Lau-

CTC AAG TAC CTC AAT TTT GLA AAT CTA ATC ATG AAG BTG TTC CAC CTG AGT TAC CTG CAC AAC TGT GAG ACT CGG 6T GGC CAG ATA CTG
Leu-Lys-Tyr-Leu-Asn-Phe-Ala-Asn-Leu. [1e.Met-Lys.Val-Phe-His-Leu-Ser-Tyr-Leu-His-Asn-Cys-Glu-Thr-Arg.Arg-Gly-Gin-] le-Leu~

TI6 T6G TCT GGG AGC AAA GTC TTT GAA GAG CTT ACA GAC ATT GAG AGG CAG TTC CAC AAA GCC CTG TAC ACA GTC C6C GLC TTC CTC MAC
Leu=Trp-Ser-Gly-Ser-Lys-Val-Phe-Glu-Glu-Leu-Thr-Asp-1le-Glu-Arg-Gin-Phe-His-Lys-Ala-Leu-Tyr-Thr-Val-Arg-Ala-Phe-Leu-Asn-

TGT GAC AGA TAC TCT TG GGG CTC TTA GAC ATG ACC AAR CAG ARG GAA TTT TTT GAT TG T6G CCA GTC CTG ATG GGG GAG GCT CCA CCC
Cys-Asp-Arg.Tyr-Ser-¥al-Gly~-Leu-Leu-Asp-Met-Thr-Lys-GIn-Lys-Glu-Phe-Phe-Asp-Val-Trp-Pro-¥al-Leu-Met-Gly-Glu-Ala-Pro-Pro-

TAC GCT GGT CCC AGG ACT CCG GAT GGA AGG GAA ATC AAC TTT TAC AAG GTC ATT GAC TAC ATC CTG CAT GGC AAA GAA GAC ATC AAA GTC
Tyr-Ala-Gly-Pro-Arg-Thr-Pro-Asp-Gly-Arg-Glu-[ le-Asn-Phe-Tyr-Lys-Yal-Ile-Asp-Tyr-11e-Leu-His-Giy-Lys-Glu-Asp-Ile-Lys-Val-

ATC CCG AAT CCT CCT CCA GAC CAC TGG GCT TTA GTE AGC GGT CTC GCC ACT TAT GTT GCC CAA AAT GGC CTG ATT TGC AAC ATC ATG AAC
e-Pro=Asn=Pro-Pro-Pro-Asp-His-Trp-Ala-Leu-v¥al-Ser-Gly-Leu-Pro-Thr-Tyr-val-Ala-Gln-Asn-Gly-Leu-Ile-Cys-Asn-Ile-Met-Asn-

GCG CCT TCA GAG GAC TTT TTT GLA TTC CAG AAA GAG CCT CTG GAT GAG TCT GGA TGG ATG ATT AAA AAT GTC CTT TCT ATG CCA ATT GTG
Ala-Pro-Ser-Glu-Asp-Phe-Phe-Ala-Phe-GIn-Lys-Giu-Pro-Ley-Asp-Glu-Ser-Gly-Trp-Met-]1le-Lys-Asn-Val-Leu-5Ser-Met-Pro-11e-Val-

AAC AAG AAG GAG GAA ATT GIT GGG GTE GCC ACGE TTT TAC AAT CGC AAA GAT GGA AAA CCC TTT GAT GAAR ATG GAT GAG ACC CTC ATG GAG
Asn-Lys-Lys-Giu-6lu-11e-Yal-Gly-Val-Ala=-Thr-Phe=Tyr-Asn-Arg-Lys-Asp=-Gly-Lys-Pro-Phe-Asp-Glu-Met-Asp-Glu-Thr-l eu-Met-Glu-

TCT TTG GCC CAG TIC CTG GGC T&G TCT GTC TTA AAT CCT GAC ACT TAT GAG TTG ATG AAC AAA CTT GAA AAC AGG AAG GAT ATT TTC CAA
Ser-Leu-Ala-Gin-Phe-Leu-Gly-Trp-Ser-¥al-Leu-Asn-Pro-Asp-Thr-Tyr-Glu-Leu-Met-Asn-Lys-Leu=Glu-Asn=Arg=Lys-Asp-11e-Phe-Gin-

GAC ATG GTG ARA TAC CAC GTG AAG TGT GAC AAT GAA GAA ATC CAG ACA ATC TTG AAA ACC AGA GAG GTG TAT GGG AAG GAG (LG TGG GM
Asp-Met-Val-Lys-Tyr-His-Val-Lys-Cys-Rsp-Asn-Glu-Glu-Ile-Gln-Thr-1le-Leu-Lys-Thr-Arg-Glu-Val-Tyr-Gly-Lys-Glu-Pro-Trp-Glu-

TGC GAG GAA GAA GAA CTG GCT GAG ATC CTG CAA GGA GAG CTG CCA GAT GCA GAC AAA TAT GAR ATT AAT AAA TTC CAC TTC AGC GAC (TG
Cys=-Glu-Glu-Glu-Glu-Leu-Ala-Glu=1le-Leu-Gin-Gly-Glu-Leu-Pro-Asp-Ala-Asp-Lys-Tyr-Glu-1 ) e-Asn-Lys-Phe-His-Phe-Ser-Asp-Leu-

CCC CTG ACG GAA CTG GAG CTG GTG AAA TGl GGA ATT CAG ATG TAC TAT GAG CTC AAA GTG GTG GAT AAA TTT CAG ATT CCT CAG GAG GCC
Pro-Leu-Thr-Glu-Leu-Glu-Leu-Val-Lys-Cys-Gly-Ile-GIn-Met-Tyr-Tyr-Glu-Leu-Lys=-Yal-Val-Asp-L ys-Phe-His-Ile-Pro-Gin-Blu-Ala-

CTG GTG GG TTC ATG TAT TCC CTG AGC AAG GGC TAC CGC AGG ATC ACC TAC CAC AAC TGG CGG CAC GGC TTC AAC GTG GGG CAG ACC AT6
Leu-Val-Arg-Phe-Met-Tyr-Ser-Leu-Ser-Lys-Gly-Tyr-Arg-Arg-1Te-Thr-Tyr-His -Asn-Trp-Arg-His -G1y-Phe-Asn-¥al-Gly-GIn-Thr-Net-

TTC TCC TTG CTG GTG ACC GGA AAG CTG AAG CGA TAC TTC ACA GAC CTG GAG GGG TTG GLC ATG GTC ACC GCC GOC TTC TGC CAT GAC ATT
Phe-Ser-Leu-Lau-¥a1-Thr-Gly-Lys-Leu-Lys~Arg-Tyr=Phe-Thr=Asp-Leu-Glu-Ala-Leu-Ala-Met-¥al-Thr-Ala-Ala-Phe-Cys-His-Asp-1le-

GAC CAC AGA GGC- ACT AAC AAT CTC TAC CAG ATG AAA TCC CAG AAC CCA CTG GOC AAG CTC CAT GGG TCC TCC ATC TTG GAA AGA CAC CAC
Asp-H1s-Arg-Gly-Thr-Asn-Asn-Leu-Tyr-Gln-Met-Lys-Ser-GIn-Asn-Pro-Leu-Ala-Lys-Leu-His-Gly-Ser-Ser-1le-Leu-Glu-Arg-His-His-

TIG GAG TTT GGT AAA ACA CTG TTG AGA GAT GAG AGG CTA AAT ATC TTT CAG AAC CTC AAT CGC AGG CAG CAC GAG CAT GCA ATC CAC ATG
Leu=Glu-Phe-Gly-Lys-Thr-Leu-Leu-Arg-Asp=Giu-Ser-Leu-Asn-11e-Phe-G1n-Asn-Leu-Asn-Arg-Arg-Gln-His-Glu-His-Ala=-11e-His-Met-

ATG GAC ATC GLG ATC ATT GLT ACA GAC CTT GCC TTG TAT TGC AMG AAA AGG ACG ATG TTC.CAA AAG ATC GTG GAT CAG TCT AAG ACA TAC
Met-Asp-lle-Ala-1le-Tle-Ala-Thr-Asp-Leu-Ala-Leu-Tyr-Cys-Lys-Lys-Arg-Thr-Met-Phe-Gln-Lys-11e-Val-Asp-GIn-Ser-Lys-Thr-Tyr-

GAG ACT CAG CAG GAG TGG ACA CAG TAC ATG ATG CTG GRT CAG ACA CGG AAG GAA ATT GTC ATG GCC ATG ATG ATG ACC GCC TGT GAT CIC
Glu-Thr-Gln-mn-GIu-Trp-an-Gln-Tyr-He:-Het-Leu-Asp-Eln-Thr--Arg‘Lys-mu-Ile—\rnl-Net-A]a-He:-!et-ﬂet-an-A]a-c,ys-lsp—Leu-

TCA GLC ATC ACC AAG CCT TGG GAG GTG CAG AGC AAG GTG GCT CTG CTG GIT 6CT GCT GAA TTC TGG GAA CAA GGT GAC CTG GAG [6C ACG

Ser-AIa-Ile-!'hr-lys-Pm-Tm-Glu—\ral-Gln—Ser—Lys-Vll-Ah-Leu-Leu-Vil-Ma-nln-mu~Fhe~er~Glu-Gln-GU-Asp—Leu-Glu-Arg—Thr-
GTG CTG CAA CAG AAT CCC ATT CCC ATG ATG GAC AGA AAC AAG GCG GAT GAR CTC CCT AAG CTT CAG GTC GGC TTC ATC GAC TTT GTT TGC

Val-Leu-GIn-Gln-Asn-Pro-1le-Fro-MeL-Met-Asp-Arg-Asn-Lys-Ala-Asp-Glu-Leu-Pro-Lys-Leu-Gln-Yal-Gly-Phe-11e-Asp-Phe-¥al-Cys-
ACC TTT GTC TAC AAG GAA TTC TCC CGT TTC CAC GAG GAG ATC ACT CCC ATG CTA GAT GGG ATT ACC AAC AAC CGC AAG GAG TGG AAA GL6-
Thr-Phe-val-Tyr-Lys-Glu-Phe-Ser-Arg-Phe-His-Glu-Glu=1le-Thr-Pro-Met-Leu-Asp-Gly-11e-Thr-Asn-Asn-Arg-Lys-Glu-Trp-Lys-Ata-
CTT GCT GAT GAG TAT GAG ACC AAG ATG ARG GGG CTG GAG GAG GAG AAG CAG AAA CAG CAG GCA GCC RAC CAA GCA GCC GCA GGA AGT CAA

Leu-Ala-Asp-Glu-Tyr-Glu-Thr-Lys-Met-Lys-Gly-Leu-Glu-Glu-6lu-Lys-GIn-Lys-GIn-Gln-Ala-Ala-Asn-Gln-Ala-Ala-Ala-Gly-Ser-Gln-
CAC GGC GGA MG CAA CCT GGG GGT GGG CCT GCA TCC AAG TCT TGC TGC GTC CAR TAG CAGRGCGAGGACCCAGGGCCCAGGCCGGLCCACCCTTCACCGA

H15-Gly-Gly-Lys-6In-Pro-Gly-Gly-Gly-Pro-Ala-Ser-Lys-Ser-Cys-Cys-¥al-Gin TER

CGEAGAGCACCCAGGCLAGTGEEGAACCATACGC CACCT GLTCOAGAAGT LAGAGT T GTGEGGT T TGAAAAC T GAARGAGARTTTAGTTTACATCTTTCCTAGTGGL TT TCAAGLCTCTT

TTTCAGCTGTGAGAACTTT T TATTGAATGACRACCAACATTTTAGCTTTCACAGAC TCARACATTAGTGLCAGACTCACCTGLTTACCTAGART CTTTTGTGTTCTTAGACTTTCATTT

TATAGTACACAAATATGCAATCATT CACAARAGTAGAGARTTACACAATGAATT GACTCCTACCCATCATGCAGATTCTAACATCAGGATTTTTGL TGCATTTGC TTCATCIGTCCTTT

TAGAGTTTTCTTTTTTTCTTAGC TGAAATATTTAAAAACAAACTCCAGGLATATCATTGACTCCTCCATTACGCACCCCTARAGATGAAT GGGTGTC T TCAAACACAATCACATCATGA

TCGCATGCLACA

Yig.2. Nucleotide sequence of cDNA encoding the a-subunit of cyclic GMP phosphodiesterase from bovine retina, and
the corresponding protein amine acid sequence. Amino acid sequences established by the a-subunit peptide analysis are

underlined.
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them contained a DNA region coding for the a-
subunit N-terminal sequence. In search of such
clones the cDNA 5'-region of clone pel7 structure
was used for synthesizing two new oligodeoxy-
ribonucleotide probes: IV and V (fig.1). These
were utilized to screen a specific cDNA clone
library. As a result, clones pa10, pald4 and padé
were identified with the cDNA fragments sought.

To find the clones encoding the a-subunit C-
terminal part use was made of probes VI and VII
to screen the clone library created by statistic prim-
ing of the cDNA synthesis. Clones pa24 and pa30
were isolated (fig.1). Determination of the
nucleotide sequence of the isolated clones allowed
the reconstitution of the e-subunit cDNA sequence
(3201 bp) (fig.2).

Triplet ATG (91-93) is the initiation codon of
the PDE ar-subunit, since on the one hand, it is the
first ATG-codon located within the translation
frame behind terminator TAG (70-72) and, on the
other, it is a constituent of the PuCCATG se-
quence typical of initiation sites [10].

A peptide with a blocked N-terminal amino
group was isolated from a tryptic hydrolysate.

S0 0
olgs HIITPlOEA MY SLs[K
.-12'.54 ajl PIR RS L Fis ViS[K

kfiicey CLMviKK
(oS K|LPJVSC AEALEV
Do Ml PIPKT HFIM S[T L E[D
Yea LUJADNK ‘GLFT_LES V
580 L1, S50

«lgs [NWRHGF GMFSLLVGKLKRYFT
»l3S (NWRHGF AlQTMFT(L LM[TIG K|L|X S|Y[Y]T
@GS |NW F SHECY L|LIViK NLEILIT NYIL
(oS A 1 VHY LGT G K HW
Dro A TIQSiT N YL NF@]PAI#EG_
Yea 1 MOUATWRILITTYL LK DNPIV]

0 (] o
algs [DL EJA[L A MV]T FICHDT DHIR[GT N NlLYQ
a-Lgs DLEIA'EIAHVTLC@D DHWIGT NNQ]L I
oS |DIMIE Al'l;l Ml HD HIR|G T N N[S[F]Q
oS IEJLE] CA MV|F[A AJATIHD[Y EJH|T |6 T/TININIFiH
Dro P|L E[V AILIF CI(HO{V[DHIP|G NG FL
Yea TIL-{LILICH]- - 1 GHOVIGHP[GT NN QT L

Fig.3. Homologous segments of the amino acid sequence
of the cyclic nucleotide phosphodiesterases. a-LgS and
B-LgS, a- and @-subunits of the light-dependent cyclic
GMP phosphodiesterase from bovine retina; ¢GS, cyclic
GMP-stimulated cyclic nucleotide phosphodiesterase
from bovine heart; CaS, Ca’*/calmodulin stimulated
cyclic nucleotide phosphodiesterase from bovine brain;
Dro, cAMP-specific phosphodiesterase from Drosophila
melanogaster; Yea, cyclic nucleotide phosphodiesterase
from yeast (Saccharomyces cerevisiae).
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Amino acid and mass spectrometry analyses
showed the peptide to correspond to the N-
terminal peptide (1-10, fig.2) of the «-subunit,
with the N-terminal amino group being acetylated.
Thus, upon a-subunit post-translation modifica-
tion the methionine N-terminal residue is cleaved
(—1, fig.2) and the glycine residue next to it is
acetylated. The PDE ga-subunit amino acid se-
quence deduced from the cDNA nucleotide se-
quence contains 858 amino acid residues (fig.2)
with a molecular mass of 99261 Da. The structure
is in perfect accord with the amino acid sequences
of a large number of peptides from cyanogen
bromide and tryptic hydrolysates.

Comparison of cDNA structures of the clones
revealed some point differences, that sometimes
led to distinctions in the amino acid sequences. For
example, there were 4 clenes isolated coding for
methionine in position 380 and 2 for valine.

A series of clones encoding the £-subunit of the
enzyme was also isolated from the clone libraries.
Their structural analysis made it possible to
establish over 70% of the protein amino acid se-
quence.

The amino acid sequences of these two subunits
display close homology that, apparently, testifies
to the existence of a common precursor.

Comparison of the o-subunit amino acid se-
quence from bovine retina with the known partial
amino acid sequences of cyclic nucleotide phos-
phodiesterases from other sources [11] revealed
close homology between the segments of the pep-
tide chain of the a-subunit (535-671) and
(719-778) adjoining the C-terminal and analogous
segments of other phosphodiesterases located in
different parts of polypeptide chains (fig.3). So the
catalytical center in the a-subunit of cGMF phos-
phodiesterase is presumed to be located in the C-
terminus of the molecule, while regulatory regions
interacting with the y-subunit of the enzyme and
transducin are likely to be in the N-terminal part.
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