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A bovine brain cDNA purported to encode calmodulin-insensitive
adenylyl cyclase has extensive identity with neural cell adhesion
molecules (N-CAMs)
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A recent paper in FEBS Letters reported the cloning
of a ¢cDNA encoding the calmodulin-insensitive ade-
nylyl cyclase from bovine brain [1]. The identity of the
resulting cDNA clone, however, was not unequivocally
established.

Comparison of this DNA sequence vs. all sequences
in the GenBank database (release 68.0) using the
FASTA program [2] reveals that the 39 best-matching
sequences are all members of the cell adhesion molecule
family (data not shown). Comparison of the deduced
amino acid sequence of this clone vs. the GenPepl data-
base (release 64.3) using the FASTA program [2] indi-
cated that the most similar sequences are neural cell
adhesion molecules (N-CAMs). Rat and human N-
CAMs have the highest similarity to this sequence, each
with 94% overall identity. A mouse N-CAM has 93%
identity. Bovine N-CAM sequences have not been pre-
viously reported to GenBank as such. An alignment of
this protein sequence vs. a rat N-CAM is shown in Fig.
1. This sequence is clearly and significantly related to
the N-CAM family of adhesion molecules. The 130 kDa
size of the purified ‘adenylyl cyclase’ protein whose se-
quence was used to clone this cDNA [1] is consistent
with the known size of one of the 3 major splice iso-
forms of N-CAM [3].

A region of this sequence was reported to have some
similarity to yeast and bacterial adenylyl cyclases [1].
Comparison of this deduced protein sequence with
those of the recently cloned bovine brain calmodulin-
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sensitive- and rat olfactory adenylyl cyclases, which
have been functionally expressed [4,5], reveals no signif-
icant similarity (data not shown). Further, no similarity
has been found with 2 adenylyl cyclases 1 have cloned
from rat liver and one from the mouse S49 lymphoma
cell line (unpublished observations), which contain only
calmodulin-insensitive adenylyl cyclase activities. This
sequence thus appears to correspond to the bovine 130
kDa N-CAM, not a calmodulin-insensitive adenylyl cy-
clase.
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BOVADCYC MLQTKNLIWTLFFLGTAVS LQVDIVPSQGEISVGESKFFLCQVAGDAKDKD ISWE‘SPNGE 60

RATNCAM1 4 MLRTK'DLIW'I‘LFE‘LGTAVS LOVDIVPSQGEISVGESKFFLCQVAGDAKDKDISWFSPNGE 60

BOVADCYC KLTPNQQRI SVVWNDDSSSTLTIYNAN IDDAGIYKCWTAEDGTESEATVNVKIFQKLMF 120

RATNCaM14 KLSPNQQRISVVWNDDDSSTLTIY'NANIDDAGIYKCWTAEDGTQSEATWVKIFQKLMI‘ 120

BOVADCYC KNAPTPQEFREGEDAVIVCDVVSSLPPTIIWKHKGRDVILKKDVRFIVLTNNYLQIRGIK 180

RATNCAM14 KNAPTPQEFKEGEDAVIVCDVVSSLPPTII 'K.HKG"\DV"'L'(KDVRFIVLSNNYLQIRGIK 180

BOVADCXC K"‘DEGLYRCEGRIunRGEI‘\IFKDIQVIV‘QVPP"‘VQARQSIV‘JAT."—‘..‘IL\:QSVTLVCNAEGF 240

RATNCAM14 KTDEGTYR(‘EGRILARGEINFKDIQVIVNVPPTVQARQSIVNATANLGQSVTLVCDADGF 240

BOVADCYC PEPTVSWTKDGEQIENEE-—DEKYLFSDDSSEL IRKVDKNDEAEYVCIAENML:EQDAS 298

RATNCAM14 PEPTMSW’I‘KDGEPIENEEEDDEKHIFSDDSSELTIRN’VDKNDEAEYVCIAENKAGEQDAS 300

BOVADCYC IHLKVFAKPKITYVENQTAMELEEQVTLTCEASGDPIPSITWRTSTRNISSEEKASWTRP 358

............................................................
............................................................

RATNCAM14 IHLKVFAKPKITYVENQTAMELEEQVTLTCEASGDPIPSITWRTSTRNISSEEKASWTIRP 360

BOVADCYC EKQETLDGHMVVRSHARVSSLTLKSIQYTDAGEYVCTASNTIGQDSQSMYLEVQYAPKLO 418

RATNCAM14 EKQETLDGHMVVRSHARVSSLTLKSIQYTDAGEYICTASNTIGQDSQSMYLEVQYAPKID 420

BOVADCYC GPVAVYTWEGNQVNITCEVFAYPSATISWFRDGQLLPSSNYSNIKIYNTPSASYLEVTPD 478

RATNCAM14 GPVAVYTWEGNQVNITCEVFAYPSATISWFRDGQLLPSSNYSNIKIYNTPSASYLEVTIPD 480

BOVADCYC SENDFGNYNCTAVNRIGQESLEFVLVQADTPSSPSIDQVEPYSSTAQVQFDEPEATGGVP 538

RATNCAM14 SEN’DFGNYNCTAVNRIGQESLEFILVQADTPSSPSIDRVEPYSSTAQVQI‘DEPEATGGVP 540

BOVADCYC I LKYK.AEW’RAMGEEVWHS KWYDAKEASMEGIVT IVGLKP ETTYAVRLAALNGKGLGE ISA 598

RATNCAM14 I LKYKAEWKS LGEEAWHSKWYDAKEANMEG IvVT IMGLKPETRYAVRLAALNGKGLGE IsSA 600

BOVADCYC ASEE‘KTQDVREPSAPKLEGQMGEDGNSIKVKLIKQDDGGSPIRHYLVKYRALSSEWKPEI 658

RATNCAM14 ATEFKTQPVREPSAPKLEGQOMGEDGNS IKV'NLIKQDDG-GSP IRHYLVK!R.ALAS EWKPEI 660

BOVADCYC R.LPSGSDHVMLKSLDWNAEYEVYVVAENQQGKSKAAHFVFRTSAQPTAIPANGSPTSGLS 718

RATNCAML4 R.'LPSGSDHVMLKSI.DWNAEYEVYVVAENQQGKSKAAHFGFRTSAQPTAIPANGSPTAGLS 720

BOVADCYC TGAIVG I LWTFVLLLVAVDVTCYFLNKCGLLMC IAVNLCGKAGPGAKGKDMEEGKAAFS 778

RATNCAM1 A4 TGAIVGILIVIFVLLLVVMD I'I'CYFLNKCGLLM(‘IAVNLCGKAGPGT.KGKDMEEGKAAFS 780

BOVADCYC KDESKEPIVEV'RTEEER’I‘PNHDGGKHTEPNETTPLTEPEKGPVEAKP--—ETETKPAPAE 835

RATNCAM14 IGDESKEP IVEVRI‘EEERTPNHDGGKHTEPNETTPLTEPEKGPVETKSEPQESEAKPAPTE 840

BOVADCYC VQTVPN'DATQIKVNESKA 853

RATNCAM14 VK’I‘VPNEATQTKENESKA 858

Fig. 1. Alignment of the deduced amino acid sequence [rom [1] (BOVADCYC, accession number X16451) with rat N-CAM sequence. The FASTA
program [2] was used with a kiup value of 1 to search the GenPept database (release 64.3) for similarities to the BOVADCYC deduced amino
acid sequence, An alignment produced by FASTA with the rat N-CAM sequence RATNCAM 14 (accession number X06564), which had the highest
overall identily, is shown using | letter amino acid code. (:) Identical residues; (.) conservative substitutions; (-) gaps inserted to maintain alignment,
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