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Brush border myosin-I, or BBMI, constitutes the lateral links that
connect in intestinal microvilli the core bundle of actin filaments to the
membrane.  Although related molecules have been identified in other
higher eukaryotic tissues, northern blot analysis has indicated that the
distribution of this particular myosin-1 isoform is restricted essentially to
intestine. Using reverse transcriptase polymerase chain reaction we have
identified BBMI in a wide range of tissues including liver and testis. Our
results also indicate that in testis the BBMI gene might be alternatively

Spliced. © 1995 Academic Press, Inc.

Myosin-1 is a class of protein identified by both biochemical and
molecular biological techniques in a wide range of unicellular and
multicellular eukaryotic organisms and thought to mediate translocation
along microfilaments [1, 2, 3]; the various isoforms bear structural and
biochemical resemblance to myosin-II, the mechanochemical molecule
required for cytokinesis and muscular contraction [4, 5, 6].

In mammals, five different myosin-I genes have been identified to
date: brush border myosin-1 (BBMI) [7]; myosin-la (myrl) [8, 9]; myosin-
Ip (myr2) [9, 10, 11]; myosin-Iy (myr4) [9, 12]; and myosin-IC (myr3)
{13}, which most closely resembles the myosin-1 isoforms identified in
protozoa. The NHj-terminal region of the myosin-1 isoforms is a. globular
domain containing both ATPase and actin-binding activities at separate
sites [14, 15]. Just distal to this region is an a-helical calmodulin binding
domain (the neck region). The COOH-terminal regions of the molecules
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are most divergent in sequence [16]; these regions may provide
functional specificity by controlling subcellular localization.

BBMI was the first vertebrate myosin-I identified [17, 18, 19], and
the first whose cDNA was cloned [7]. It is a major protein of the small
intestinal brush border [20], and is visuvalized in electron micrographs as
links between the microvillar F-actin bundle and the plasma membrane,
appearing helically around the bundle at 33-nm intervals [20, 21,.22, 23].
The isolated BBMI is capable of supporting motility along microfilaments
in vitro and is therefore a bona fide molecular motor [24, 25].

Northern blot analysis has suggested that expression of BBMI is
restricted to intestine, stomach, and the trigeminal ganglion of the brain
[7]. Using reverse transcriptase polymerase chain reaction (RT-PCR) we
have found that rat BBMI mRNA is present at low levels in numerous
tissues in which neither northern blot analysis nor immunoblotting can
confirm its presence. Furthermore, we provide evidence that might
indicate that in testis the BBMI gene is alternatively spliced.

Materials and Methods

Cloning and sequencing of myosin-I

Poly(A)* RNA was isolated from bovine and rat tissues using the
mRNA Fast Track Kit (Invitrogen, San Diego, CA), according to the
manufacturer's protocols. Two micrograms of poly(A)* RNA was put into
each 20 pl reverse transcriptase reaction, using AMYV - reverse
transcriptase (Boehringer Mannheim, Indianapolis, IN) according to the
manufacturer's protocol. The primers used in these reactions were either
dT(12-18) (Boehringer Mannheim) or the G or N1 primers described below.
Prior to polymerase chain reaction (PCR), each reaction was stopped by
adding 190 ul TE (10 mM Tris, pH 8.0, 1| mM EDTA, pH 8.0). PCR was
carried out in 100 ul reactions with 5 pul first-strand ¢cDNA (as obtained
above) under standard conditions. The primers, derived from sequences
of both the bovine BBMI cDNA and cDNA amplified from rat, are listed in
Table I. PCR products were directly subcloned into either pT7Blue
(Novagen, Madison, WI) or pCRII vectors (Invitrogen) using T4 DNA
ligase (Gibco BRL, Gaithersburg, MD or Invitrogen) according to the
manufacturers’ protocols. Dideoxynucleotide chain-termination DNA
sequencing was performed using either the Bst Premixed Standard
Sequencing kit (Bio-Rad, Hercules, CA) or the Sequenase 2.0 kit
(Amersham, Arlington Heights, IL). Sequencing reactions were run on 5%
HydroLink Long Ranger (AT Biochem, Malvern, PA) gels. Sequence
analysis was done using Genetics Computer Group computer software.

Anti-peptide antibody production

The peptide CPASGVCDGKGIQEIGEMMGLNS corresponding to amino
acids 289 - 310 deduced from the rat liver ¢cDNA sequence was
synthesized, coupled using m-maleimidobenzoyl-N-hydroxysuccinimide
ester (MBS) to keyhole limpet hemocyanin, separated from uncoupled
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reagent, and used as antigen to make polyclonal antisera in rabbits. The
serum was collected and affinity purified on BBMI isolated from rat
intestine [18] and immobilized on nitrocellulose.

Immunoblotting

Proteins were separated on SDS-polyacrylamide gel electrophoresis
and transferred electrophoretically to nitrocellulose. The nitrocellulose
was incubated in 3% BSA, 10 mM Tris, pH 8.0, 150 mM NaCl for ‘three hrs
before addition of antibody at a 1:10,000 dilution. The nitrocellulose was
washed with Tris-NaCl buffer before incubation with goat anti-rabbit
IgG-alkaline phosphatase (Promega Corp., Madison, WI) at a 1:7500
dilution. Color development was with nitroblue tetrazolium (NBT) and
bromo-4-chlor-3-indoyl phosphate (BCIP) per the manufacturer's
instructions (Promega).

Results and Discussion

The first pair of non-degenerate oligonucleotide primers, whose
sequences were derived from the bovine BBMI cDNA sequence, was
initially used in RT-PCR of bovine liver mRNA (see Table I). A single
band of 1.1 kb, the expected size for this segment of the BBMI gene, was
amplified. Cloning and sequencing confirmed that this PCR product was
identical to the appropriate segment of the BBMI cDNA from intestine,
with the exception that the codon for cysteine 459 was missing. The
results of this experiment indicated that in contrast to the 'previous
report [7], mRNA encoding BBMI is present in bovine liver.

This same set of primers was used in RT-PCR with rat liver mRNA.
A single band of 1.1 kb was amplified, cloned, and sequenced (see Fig. 2).
Since the degree of sequence similarity to bovine BBMI is considerably

Table 1. Oligonucleotide primers used. Oligonucleotide primers K and G
were used in RT-PCR of mRNA of bovine liver and rat tissues to generate
a fragment spanning nucleotides 329 to 1431 (numbered according to
bovine BBMI; [7]). Primer N1 was derived from internal sequence of the
K-G fragment amplified from rat liver and was used in conjunction with
primer K to generate a fragment spanning nucleotides 329 to 645.
Primer N2 was derived from the start of translation of bovine BBMI and
was used with N1 to generate a fragment spanning nucleotides 1 to 645.
Primer M1 was derived from the K-G fragment of rat and used with M2,
derived from bovine sequence, to amplify the fragment from nucleotides
1320 to 2033 in rat liver and testis. Primer M3 was derived from the
sequence of the M1-M2 fragment and used with MS5, derived from bovine
sequence, to amplify the fragment from nucleotides 1966 to 2575.

Upstream Downstream

K 5-GGCTAGTAAGCTAGTGATGTC-3' G 5-GGAGAAGAGCTGGTTCAGCTTTG-3'
N2 §-ATGACCCTTCTGGAAGGTTCCG-3' N1 5-GGCCTTCAGCAGCTGTGTGTCTGC-3'
M1 5-CCTCATTGAACATAGTCAGCGAGG-3' M2 5-ATCTTTGTCTTCCCAAAGGCCAGC-3'
M3 5-CTGGAATGGGGAAGACCOGGGAAG-3 MS 5-CCTTTTTGCCCTTGAACAGCTCGC-3'
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higher than that of any currently known pair of myosin-1 isoforms, we
believe that the rat cDNA we identified is the orthologue of bovine BBMI,
and we refer to the gene as rat BBMIL In addition, the codon
corresponding to bovine BBMI cysteine 459 was present. Therefore, this
pair of primers successfully amplified the appropriate segment of the
BBMI ¢cDNA from rat tissue, and the gene is expressed in rat liver.

We next attempted to determine whether rat BBMI cDNA was
present in other tissues using RT-PCR with these same primers. ‘A single
1.1-kb product was amplified from brain, lung, and kidney mRNAs. In
testis, in addition to the 1.1-kb product we found a second major
amplification product migrating at 1.3 kb. To examine this further, RT-
PCR was performed on rat testis mRNA using a nested downstream
primer derived from the sequence of the product amplified from rat liver
(see Table I). There were three major products from this reaction. The
smallest exhibited migration consistent with the expected size of 318 bp;
sequencing confirmed its identity as the appropriate BBMI fragment.
This fragment was found in the tissues examined above, as expected, and
was also amplified from small intestinal mucosa, spleen, and heart.
Another of the PCR products, when cloned and sequenced, was found to
be 493 bp in size. Its sequence was identical to that of the original
product but included a 175-bp insertion. The third product,
approximately 530 bp, when cloned and sequenced, was found not to be
homologous to myosin-I or to any other gene in the database, nor did it
contain an open reading frame of significant length. These same results
were obtained using testes from different rats. This set of experiments
indicates that the BBMI gene is transcribed at least at low levels in
numerous rat tissues, with a hitherto unknown variant present in testis.

The sequence of the insert contained in the testis-specific 493-bp
product was analyzed (Fig. 1). It encodes a unique amino acid sequence
not closely related to any sequences in the database, followed by a
premature termination codon. The novel sequence begins after the
asparagine residue corresponding to position 532 in the bovine BBMI
gene and extends for 29 amino acids before reaching the stop codon. The
175-bp insertion in which this information is contained has consensus
donor and acceptor sequences for splicing of a type II intron [26]. In
addition, the position of this insertion is identical to the position of intron
7 of the bovine BBMI gene. Finally, the product resulting from PCR of rat
genomic DNA using the primers encompassing this region of the cDNA
was cloned and sequenced. This segment contained the entire testis-
specific sequence in the appropriate location, and was large enough to
contain other exons, as the intron-exon map of the bovine BBMI gene
suggests it would [27]. Taken together, these data suggest that the 175-
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a

bov529 gtcatcacaaact 541pov
rat529 gtcattaccaactgtatgtgtcccectcccataagectcaccaacactersccacceotgt 588rat
rat ga VvV 1 T N C M C P P P I § L T N T P H P C

rat589 ctcotttatgcccatctgcttcotgcaaacaagaggattgttaggttcttaggaacacttgy 648rat
L F M P I CF C K QEDC *

raté49 gctcagggcagaatgggagggacctgctggacccotcagatggatgtgtorstoccteoctce T08rat

bov542 atctgcttgagaa S54bov

rat709 cctcccagatctgecttgagaa 72%rat

b

1 * + 700 774 1043
Head Neck Tail

Figure 1. a) Nucleotide and deduced amino acid sequence of the region
including the testis-specific splice variation. The top line
corresponds to the published sequence of the bovine BBMI c¢cDNA [7].
The second line is the sequence of the testis-specific PCR product (see
text). The insert begins and ends where the bovine sequence stops
and restarts, respectively. The third line is the deduced amino acid
sequence of the putative translation product in the rat. b) Diagram

of BBMI primary structure. Numbers represent amino acid residues

at approximate boundaries between subdomains for bovine BBMI. *,

P-loop; +, site of testis-specific splice variation.

bp insertion results from testis-specific aberrant or alternative splicing.
Because of the premature termination codon, the protein encoded by this
¢DNA would contain the NHj-terminal segment of the head including the
ATP-binding site, followed by a short stretch of unique sequence (Fig.
la). This molecule would contain neither the actin-binding region of the
myosin-I head, the calmodulin-binding domains, nor the tail (Fig. 1b).
The function of such a molecule, if it is expressed, can only be the subject
of speculation.

To examine the possibility that other sites of alternative splicing
exist in the rat testis BBMI gene, we attempted to amplify other segments
of the cDNA using RT-PCR. A PCR "walk" to the 5’ end of the coding
region was performed using a non-degenerate upstream primer derived
from the beginning of the coding region of the bovine BBMI c¢cDNA (see
Table I). At least two products were expected in testis, one representing
the "traditional” ¢DNA and the other representing the splice variant. This
was the case; the lower-molecular weight product included the 318-bp
fragment as above, with the extra sequence corresponding to the 5' end
of bovine BBMI. The higher-molecular weight band was approximately
175 bp larger in size, in accordance with the size of the insert we
anticipated. There was no other amplified product.
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26 tgggggtggaggatctcatcctectggagectetggatgaggagtctectgatcaagaacctecaacttoegttatgagaaaaaagagattt 115

9 G vVEDYZLIULLE®PILTDEESTLTIIKNILIGQILRY EKKE I Y 38
116 atacgtacattgggaatgtggtgatctccatgaacccctaccagcagettcoctatctatggecccagagtttattgeccaaataccgggact 20%
33 T ¥y 1 G N V V I S M NPY Q QL P I ¥ G P EVF I A K Y R DY 68
206 ataccttctatgagctgaagccccacatctatgctttggeaaacgtggectaccagtcgectgaaggatcgggaccgggaccagtgtatee 295
69 T F Y EL K P H I Y AL ANV A Y Q S L K DR DURUDQ C I L 98
296 tgatcactggcgagagtggagctggcaagactgaggctagtaagctagtgatgtcctatgtggetgctgtectgtgggaaaggggagcagyg 385
99 I T G E 8§ G A G K TZEAS KL VM S Y VA AV C G K G E QV 128
386 tgaactcggtgaaggagcagctgcttcagtcaaacccagtgetggaagcatttggcaatgecaagaccatecgcaatgacaactectete 475
129 N 8§ v K E Q L L Q §S NPV L EAFGNWAI KTTIIRNDNS S R 158
476 gatttggaaaatacatggacatcgagtttgacttcaaagggtccccecttggaggtgtcattaccaactatctgettgagaagtccagag 565
159 F 6 K Y M DI EF DF K &S P L GGV I TNY L L E K S§ R V i88

566 tggtgaagcaactcaaaggggaaaggaacttceatatcttctatcagetgetggctggagcagacacacagctgectgaaggeectaaage 655
189 vV K g L K G ERNF P I F Y QL L AGADT QUL L K AL K L 218
656 ttgaggaagatgcacgtggctatgcctaccttaatggggaggtgtccagggtgaacggtatggatgatgectccaacttcagggetgtge 745

219 E E D ARG Y A Y L NGEV S RV NGMUDDAS NF R A V Q¢ 248
746 agaacgcaatggcagtgattgggttctcagaggaggagattagacaagtgctggaggtgacagecctggtactgaagetgggeaatgtga 835
243 N A M A V I G F 8 EEE I R @V L EV T ATILV L K L G N V K 278
836 agctggeaggtgaattccaggccaacgggcettocagecagtggtgtetgtgatgggaaaggtattcaggagattggggagatgatgaget 925
27% L A G E F Q 2 N G L P A _S ¢ VY C D G K G I O B I G E M M G L 308

926 tgaactctgtagaactagagaaagctttgtcctcaagaaccatggagacaggcaaagagaaggtggtcacggtgctgaacgtcatccagg 1015
309 N S V E L E K A L 8§ $ R TMETG K E K V VTV L N V I Q A 338
1016 «ctcagtatgctcgggatgcectggccaagaatatttacagecgactettcgactggatagtgaatcgecatcaacgagagecatcaaggtgg 1105

339 Q Y A R D AL A KNI Y SR L F DW I V NRTINE S I K V G 368
1106 gcactggggagaagaggaaggttatgggggtcetggatatctacggetttgagatactggaggataacagectttgagcagttcgtgatca 1195
369 T G E K R K VMGV L DI Y G F E I L EDNSF E Q F V I N 398
1196 actactgcaatgaaaaactacagcaggtgtttatagaactgaccttgaaggaagaacaggaggagtataagagagaaggcataccatygga 1285
399 Y ¢ N E XK L Q Q v F I EL TL KEEQEE Y KR REG I P W T 428

1286 caaaggtggagtactttgacaacggcatcatctgtgacctcattgaacatagtcagcgaggecatcctggecatgetggatgaggagtgec 1375
429 K vV E Y F DUNG I I ¢CDULTIEH S QRG I L AMTILTUDEE C L 458
1376 tgagacctggggtggtcagtgacaccacttttctagcaaagttgaaccagettttctccaagcacagtcactacgagagtaaagtcacce 1465

459 R P G VYV S DTTZFTILAIKTLNZGQULF S KHS HY E S K V T 0 488
1466 agaatgctcagcgccaatacgaccgcaccatgggectcagetgettecgeatctgecactatygcgggcaaggtgacatacgacgtgacca 1555
489 N A Q R Q Y DR TMGVL S CF R TIT CHY A G KV T Y DV T 8§ 518

1556 gtttcatcgacaagaataacgacctactcttccgagacctatcccagacaatgtggaaggccceagcatecectectccactcectgttte 1645
519 F I D K N NDLULUFRDILS Q TMMW K A QH P L L HS L F P 548
1646 ccagaggtaatcccaaggaagcatctcccaaacggecccccgactygctgggacceagttitaagaattcggtggccatactcatgaagaace 1735
549 R GNP K EASUPI KU RUPZPTAGTQQF KNSV A I L MK NTIL 578
1736 tgtattctaagaacccgaactacatcaggtgcataaagcccaatgaccageagecagcaaggeaggticacctcagaactggttatggtec 1825

579 Y 8§ K NP N Y I R CI K PNDOQQQ QG RVF TS E L VMV Q 608
1826 aggctcegatacctggggctgctggagaatgttegggtygcgcagggctggctacgecttecgecaggectataagectttectggagaggt 1915
609 A R Y L GG L L E NV RV RURAGYAF R QA Y K P F L E R Y 638

1916 accgattgctgagccggagtacgtggccgegctggaatggggaagaccgggaaggtgtggagaaggtectggggtotctgattttgteat 2005
639 R L L 8 R 8 T WUPRWNGET DU RETGV EI KUV L G S L I L S 8 668
2006 cagaggagctggcctatgggaggacaaagatcttcatcagaagccoccaagactettttctacctggaagaacaaaggcgeotgaggctte 2095
669 E E L A Y G R T X I F I R s P K TUL F Y L E E Q@ R R L R L Q 698
2096 agcagctggccaccctcatccagaaggtttaccggggctggegttgtcggaccecactaccagcagatgcggaagagtcagatectgetet 218%
699 Q L AT UL I Q KV Y R G W R CRTH Y Q Q MRIK S Q I L L s§ 128
2186 cggcttggtttcggggcaacaagcaaaagaagcactatgggaagatceccggtcecatcagtactgctgatccaggetttecgtgaggggetgga 227¢
729 A W F R G N K Q K KH Y GG K I RS s VL L I ¢ A F V R G W K 758
2276 aggcccgcaagaactatcgaaaatacttceggtcaggcgceccgeatcactttggeaaattttatctaccagagcataacdcagaaattee 236%
759 A R K NY R K Y F R S GARTTULANTF FTI Y QS I T Q K F L 788
2366 tcttygaatctgaagaagaatttgccatccaccaaagtgttggacaacacgtggecagctgoccccttacaggtgettcaacacagecaatc 245%
789 L NL XK K NL P ST KV L DNTWU®PAAUPYRCFNT®ANZQ 818
2456 aggaactgcagcacctcttctaccagtggaagtgcaagaagtaccgagatcagcotgtecccgaageaggtgcagacactgagggaaaage 254%
819 E L Q HL F Y Q W K CZK X Y RDOQUL S P K QQV Q TUL RE KL 848
2546 tctgtgcca 2554
849 C A 851

Figure 2. The partial nucleotide sequence and deduced amino acid
sequence of rat BBMI heavy chain ¢cDNA from overlapping RT-PCR
fragments from rat liver and testis mRNA. Numbering is according to
bovine BBMI heavy chain [7]. The two underlined nucleotides flank
the site of the testis-specific putative alternate splice (see Fig. 1).
Anti-peptide antibodies were prepared against the amino acid
sequence underlined.

We proceeded toward the 3' end of the coding region in similar
fashion, using downstream primers derived from the bovine orthologue
at regions expected to be conserved based on homology with chicken
BBMI. In all cases, there were no further splicing variants. Although we
were successful in amplifying overlapping segments spanning most of the
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coding region, the most distal segment of the rat BBMI gene was unable
to be amplified. Presumably, this was because the very last portion of
the coding region is poorly conserved with respect to bovine BBMI. The
segment that was sequenced includes the head, all three putative
calmodulin-binding domains, and the proximal 28% of the tail, a total of
81% of the coding region (Fig. 2). Over the region of the cDNA obtained
by this method, the deduced amino acid sequence of the rat protein is
86% identical and 95% homologous to that of bovine BBMI (Fig. 3).

Using the deduced amino acid sequence, a peptide segment unique
to rat BBMI was identified which, based on the structure of the SI1
fragment of myosin-II, is expected to be located on the surface of the
protein (see Fig. 3). Antibodies raised against this peptide were used in
immunoblots and found to be specific for purified intestinal brush border
myosin-I and not the myrl, myr 2, or myr 4 gene products which in liver
are referred to as the 130-kDa, 110-kDa, and 105-kDa myosin-I's,

9 GVEDLILLEPLDEESLIKNLQLRYEKKEIYTYIGNVVISMNPYQQLPIYGPEFIAKYRDYTFYELKPHIYALANVAYQSLKDRDRDQCIL 98
AR R N AR R R R N NN AR R R R R N RN E RN AN RN
GVEDLVLLEPLEQESLIRNLQLRYEKKEIYTYIGNVLVSVNPYQQLPIYDLEFVAKYRDYTFYELKPHIYALANMAYQSLRDRDRDQCIL

99 ITGESGAGKTEASKLVMSYVAAVCGKGEQVNSVKEQLLQSNPVLEAFGNAKTIRNDNSSRFGKYMDIEFDFKGSPLGGVITNYLLEKSRV 188
RN N R RN R R R RN R A N N N R AR AR AR R R RN RN
ITGESGAGKTEASKLVMSYVAAVCGKGEQVNSVKEQLLQSNPVLEAFGNAKT IRNNNSSRFGKYMD I EF DFKGF PLGGVITNYLLEKSRV

189 VKQLKGERNFHIFYQLLAGADTQLLKALKLEEDARGYAYLNGEVSRVNGMDDASNFRAVQNAMAVIGFSEEEIRQVLEVTALVLKLGNVK 278
[ERA RN AN R R N R AN N RN R e R R RN R RN RN
VKQLEGERNFHIFYQLLAGADAQLLKALKLERDTGGYAYLNPDTSRVDGMDDDANFKVLQSAMTVIGFSDEEIRQVLEVAALVLKLGNVE

279 LAGEFQANGLPASGVCDGKGIQEIGEMMGLNSVELEKALSSRTMETGKEKVVTVLNVIQAQYARDALAKNIYSRLFDWIVNRINESIKVG 368
Eoriii et bbe Cle b LODTEaa CORUP R b bha CODET 2 DR E e CREPERRECE b et b i e PV et
LINEFQANGVPASGIRDGRGVQEIGELVGLNSVELERALCSRTMETAKEKVVTTLNVIQAQYARDALAKNIYSRLFNWLVNRINES IKVG

369 TGEKRKVMGVLDIYGFEILEDNSFEQFVINYCNEKLQQVFIELTLKEEQEEYKREGIPWTKVEYFDNGIICDLIEHSQRGILAMLDEECL 458
AN R RN R RN R AR NN R N R N R R RN R N R AN A R N R R AR RN
TGEKRKVMGVLDIYGFEILEDNSFEQFVINYCNEKLQQVF IEMTLKEEQEEYKREGI PWVKVEYFDNGI ICNLIEHNQRGILAMLDEECL

459 RPGVVSDTTFLAKLNQLFSKHSHYESKVTQNAQRQYDRTMGLSCFRICHYAGKVTYDVTSFIDKNNDLLFRDLSQTMWKAQHPLLHSLFP 548
(RN R AR RN N A R RN A NN RN R R A R B N R R R R R A N AR R B AR R RN
RPGVVSDSTFLAKLNQLFSKHSHYESKVTONAQRQYDHSMGLSCFRICHYAGKVTYNVNSF IDKNNDLLFRDLSQAMWKARHPLLRSLF P

549 RGNPKEASPKRPPTAGTQFKNSVAILMKNLYSKNPNYIRCIKPNDQQQQGRFTSELVMVQARYLGLLENVRVRRAGYAFRQAYKPFLERY 638
Pedbet b b CEDI =0t Che DR EVE VRt bea bl tele VD E0D PREEREEILLEabntir=rett sttt
EGDPKQASLKRPPTAGAQFKSSVTTLMKNLY SKNPNYIRCIKPNEHQQRGHFSFELVSVQAQYLGLLENVRVRRAGYAYRQAYGSFLERY

639 RLLSRSTWPRWNGEDREGVEKVLGSLILSSEELAYGRTKIFIRSPKTLFYLEEQRRLRLOQLATLIQKVYRGWRCRTHYQOMRKSQILLS 728
N NN N A R R A N R R N AR R AR AR RN R AR R RN N R R RN R RN N R R NN RN
RLLSRSTWPRWNGGDQEGVEKVLGELSMSSEELAFGKTKIFIRSPKTLFYLEEQRRLRLOQLATLIQKTYRGWRCRTHYQLMRKSQIVIS

729 AWFRGNKQKKHYGKIRSSVLLIQAFVRGWKARKNYRKYFRSGARITLANFIYQSITQKFLLNLKKNLPSTKVLDNTWPAAPYRCFNTANQ 818
shUREE LR teesd CEEVEPECVRDTROEEIV DY IR s T bbbl besbbR00 00 =00l =1 Phed bl 40040
SWFRGNMOKKHYRKMKASALLIQAFVRGWKARKNYRKYFRSGAALILSNF IYKSMVQKFLLGLKNDLPSPSILDKKWPSAPYKYFNTANH

819 ELQHLFYQWKCKKYRDQLSPKQVQTLREKLCA 850
(RN RN N AR AR R R R RN A
ELQRLFHQWKCKKFRDQLSPKQVEVLREKLCA

Figure 3. Comparison of the deduced amino acid sequence of the newly
cloned rat BBMI segment (top) with that of the corresponding region
of bovine BBMI (bottom). The sequences are 86% identical and 95%
homologous (homology defined by A=G, S, T; C=S; D=E=N=Q; F=I, L, M,
V,Y; H=K, N, Q, R; I=L=M=V; K=H=R; P=L; S=A, T; T=A, S, V).
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1234 5678 9 1234 5678 9

Figure 4. Immunoblot [Panel B] of extracts from intestine (lane 35),
kidney (lane 6), liver (lane 7), and testis (lane 8) with affinity-
purified anti-peptide antibodies. Lane 1, fraction enriched for rat
liver 105-kDa myosin-I; lane 2, purified rat liver 110-kDa myosin-I;
lane 3, purified rat liver 130-kDa myosin-I; lane 4, purified rat
intestinal BBMI. The corresponding gel stained with Coomassie blue
is in Panel A. Molecular weight markers in lane 9 include myosin,
200 kDa; phosphorylase B, 92 kDa; bovine serum albumin, 66 kDa;
ovalbumin, 45 kDa; carbonic anhydrase, 31 kDa; and soybean trypsin
markers, 21 kDa. Arrow indicates position of BBMI.

respectively [28, 29]. Although a polypeptide of 110-kDa is identified in
intestinal extracts by immunoblotting, no polypeptide of the expected
molecular weight could be identified in extracts made in the presence of
ATP [28] from liver, kidney or testis (Fig. 4). Although it is possible that
no translation occurs in these other tissues, a more likely possibility is
that the amount of BBMI protein in these tissues is substantially lower
than that found in intestine.
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