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Molecular Cloning and Expression of the KIF3A Gene
in the Frog Brain and Testis

Takeshi Nakajima, Ikuo Miura, Akihiko Kashiwagi
and Masahisa Nakamura*

Laboratory for Amphibian Biology, Faculty of Science, Hiroshima University,
1-3-1 Kagamiyama, Higashi-Hiroshima, Hiroshima 739, Japan

ABSTRACT—KIF3A is a member of the kinesin superfamily proteins (KIFs), but its gene has been cloned
only in mouse and sea urchin. We have cloned a homolog of KIF3A from the frog, Rana rugosa (rrKiF3A).
The sequence encoded a 699 amino acid protein that shares 93% similarity with mouse KIF3A (mKIF3A)
and 69% with sea urchin kinesin-related protein (SpKRP85). The putative ATP-binding domain was com-
pletely identical to that of mKIF3A and SpKRP85. The level of rrKIF3A mRNA appeared to be high in the
brain and testis of adult frogs, but low in the heart, lung and kidney. The results suggest that the rrKIF3A
gene is expressed in the brain and testis more than other tissues of adult frogs examined, and that KIF3A is

widely distributed in eukaryotic organisms.

INTRODUCTION

Cytoskeletal proteins may be important for cortical rota-
tion (Elinson and Browning, 1988), localization of maternally
encoded RNAs to the vegetal hemisphere of oocytes (Yisraeli
et al., 1990), and germ plasm aggregation (Savage and
Danilchik, 1993) in Xenopus laevis. According to Robb et al.
(1996), a particular cytoskeletal protein, a kinesin-like protein
(Xkip1) is required for germ plasm aggregation in early X. laevis
embryos. Recently, Vernos et al. (1995) found that Xklp1 is
essential for spindle organization and chromosome position-
ing in Xenopus oocytes. Kinesin was originally identified in
squid giant axons and bovine brain as a motor protein which
was linked with axonal transport (Vale et al., 1985b). Motor
proteins generate motile force by cyclic cross-bridge interac-
tions with microtubles or actin filaments (Vale et al., 1985a).
These interactions are thought to be coupled to conforma-
tional changes of the motors as a result of hydrolysis of a
single ATP molecule per 8-nm advance (Yang et al., 1990;
Schnitzer and Block,1997). So far five mouse kinesins (mKIF1
to 5) have been cloned (Hirokawa, 1993). Xkip1 shows 74%
similarity with mKIF4 at the amino acid sequence level, but
only 60% with mKIF3A (Vernos et al., 1995). Thus, KIFs may
be involved in many physiological processes in frog cells. In
order o elucidate whether they are involved in such processes
that occur in many types of cells in frogs, and whether they
have been conserved through evolution, it is important to clone
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c¢DNAs of KIFs in frogs. In the process of cloning other genes
in frogs, we cloned a homolog of mKIF3A accidentally. in this
paper, we report the nucleotide sequence and expression of
the KIF3A homolog in tissues of the adult frog, A. rugosa.

MATERIALS AND METHODS

Animals

The frog, Rana rugosa was used for all experiments. At 20 hr
before obtaining unfertilized eggs, frogs were primed by injection of
the extract of pituitaries of Rana catesbeiana into the body cavity as
described elsewhere (Kashiwagi and Kashiwagi, 1993). Tadpoles were
staged according to Shumway (1940), and Taylor and Kollros (1946).

Cloning of the frog KIF3A cDNA

Two primers (P1, 5-CAGGCCAACAGGAGCAAACAT-3' and P2,
25 mer oligo dT) were used for RT-PCR which was performed with
40 cycles of 94°C, 40 sec; 68°C, 2 min; 72°C, 3 min. These primers
were originally designed for identifying the 3' end of mRNA of other
gene in the frog, R. rugosa by the method of 3'-RACE (Sheflin et al.,
1995). Total RNA was prepared from whole tadpoles at stage 25 by
the method of Chomczynski and Sacchi (1987), and was used as the
initial templates for RT-PCR after treatment of DNase | (6 units per
30 ug of total RNA; Promega) at 37°C for 20 min. The fragment ob-
tained by RT-PCR was cloned into the pUC19 plasmid vector and
sequenced on both DNA strands using ABI 373A automated DNA
sequencer by the manufacturer's guide (Perkin Elmer).

Southern blot analysis of RT-PCR products

Total RNAs prepared from different tissues of adult frogs were
treated first with 6 units of DNase | (Promega) per 30 ug of total RNA
at 37°C for 20 min and then used as the initial templates for RT-PCR.
RT-PCR was carried out with 10 cycles of 94°C, 40 sec; 67°C, 2 min;
72°C, 2.5 min using the primers corresponding to nucleotides 4-26
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(F) and 1727-1748 (R) (F, 5'-CCGATCAACAAAGTAGAGAAACC-3; nal PCR product (3.3 kbp) as a probe. The DIG DNA labeling kit and
R, 5-TCGACTTAGCTGCCTGATGTTC-3"). The PCR product (1.75 DIG luminescent detection kit (Boehringer Mannheim) were used for
kbp) was electrophoresed on 0.8% agarose gel and electrophoreti- this analysis, following the manufacturer’s protocol.

cally transferred to nylon membranes (GeneScreen™, NEN Research
Products). The DNA was then hybridized with the DIG-labelled origi-

128 TTATGCGTGGTGTGCGAAGCGGAGGTGCTGGTCCAGAGATTTGGGGTCTCCGTTCTAGCGGTGTCAGCGGGTATCCGGGCTCACCTCTACCCCTCAGGECTCRCCCGGAMCAGTGCARAC.

1 CCGATCAACAAAGT AGAGAAACCTGAATCCTGTGATAATGTGAAGGTTGTAGTTCGATGTCGCCCATTGAATGATCGAGAGAAAGCCATGAGCAGCAGGATGGCTGTAAATGTTGAT
P IN VEKPESCDNVKVYVVRCRPLHNDREKAMSSRMAYVNVD

121 GAAATAAGGGGAACTATTGCTGTTCACAAAGTAGACTCTATGAATGAGCCCCCAAAGACTTTTACCTTTGACACAGTTTTTGGAATAGACAGTAACCAGTTGGATGTCTACAATTTAACA
44 EIRGTIAVHKYDSMNEPPKTFTFDTVYFGIDSNQLDVYNLT

241 GCCAGGCCAATTATTGACTCTGTGCTGGAAGGCTACAATGGTACTATAT TTGCATATGGACAGACAGGCACTGGTAAAACATTTACCATGGAGGGTGTTCGAGCTGTTCCAGAGCTCAGA
88 ARPIIDSVLEGY YHNGT TITFAYGOTGTGKTFTMETGVRIAVPETLR

361 GGAATCATCCCTAATTCATTTGCTCACATATTTGGTCATATTGCTAAAGCAGAGGGAGATACAAGGTTTTTGGTCAGAGTGTCTTATTTGGAAATTTATAATGAGGAAGTACGGGACTTG
122 6 I I PNSFAHIFGHIAKAEGDTRFLVYRVYSYLETYNETEVRDL

481 CTCGGTAAAGACCAGACACAGAGACTGGAGGTTAAAGAAAGACCAGATGTGGGAGTTTACATCAAGGATTTATCGGGT TATGTAGTAAACAATGCAGATGATATGGACCGGATTATGACT
161 L 6 KD QTQRLEVKERPDVYGVYTIKDLSGYVVNNADDMDRIMT

601 TTGGGTCATAAAAATCGGTCTGTTGGAGCCACAAACATGAATGAGCACAGTTCTCGTTCCCATGCAATCTTCACTATCACTATAGAGTGCAGCGAGAAGGGTGCT! GATGGCAATATGCAC
2t L GHKNRSVGATNMNEHSSRSHAILIFTITIECSET K® GADG GNM

721 GTACGAATGGGAAAACTGCATCTTGTAGATCTTGCGGGTTCTGAAAGACAAGCAAAGACAGGAGCAACCGGACAAAGACTGAAAGAAGCCACAAAAATTAATCTGTCACTTTCCACCCTG
241 VR M G KLHLYDLAGSERQAKTGATGQRLKEATKINLSLSTL

841 GGAAACGTCATCTCCGCCCTGGTTGATGGAAGGAGCACTCACGTGCCATATAGGAACTCCAAACTTACGCGACTGTTGCAGGATTCACTGGGAGGGAATTCCAAGACAATGATGTGTGCA
281 G NV ISALVDGRSTHVYVPYRNSKLTRLLQDSLGGNSKTMMCUCA

961 AACATCGGTCCTGCAGATTACAACTATGATGAGACAATCAGCACCCTCCGCTATGCAAACCGAGCAAAAAATATCAAAAATAAGGCCAGAATCAATGAAGATCCTAAAGATGCCCTTTTG
322 N I GP ADYNYDETISTLRYANRAKNTIKNEKARINEDPIKDALL

1081 CGCCAGTTTCAGAAAGAAATTGAAGAACTCAAAAAGAAACTTGAAGAAGGAGAAGAAATTTCTGGTTCCGAAGATAGTGGATCAGATGAGGATGATGATGAAGAT GGAGAAATT GGAGAG
31 R Q FQKETIEELIKIKIKLEEGETETISGSEDSGSDEDDDEDGETIGE

1201 GATGGAGAAAAGAAAAAAAGGCGAAGAGGCAAGAAAAAGGTATCCCCTGATAAAATGGCAGAGATGCAAGCACGGATTGATGAAGAAAGGAGGGCTCTTGAAGCAAAACTTGATATGGAG
4901 D 6 E K K KRRRGKIKIKYSPDKMAEMQARTIDETERRALEAIKLTDME

1321 GAAGAAGAAAGGAATAAAGCGAGAGCAGAACT GGAGAAGAGAGAGAAAGACCTGCTAAAAGCACAACAAGAACACCAGTCCCTTCTAGAGAAACTTTCTGCCTTGGAGAAGAAGGTCATT
44 E EERNKARAELEIKREIKDLLKXAQQEHGSLLEZ KTLSALETZKTZKYVYTI

1441 GTTGGT( GGGGT GGATTTACTGGCTAAAGCAGAAGAACAAGAACGGCTTTTAGACGAATCAAATGCTGAACTTGAAGAACGTAGAAGGAGAGCAGAGAAGCTTCGCAGGGAACTAGAGGAG
481 V G VDLLAKAEEQERLLDESNAELETEA®RRRRAEKLRRETLTETE

1561 AAGGAGCAAGAACGGTTAGATATTGAAGAAAAGTACACAAGCTTACAGGAGGAGGCACAGGGTAAAATCAAAAAGTTGAAAAAAGTGTGGACCATGCTAATGGCAGCCAAGTCTGAGATG
522 K E Q ER L DI EEKYTSLQEEAQOGKTIIKIKLIYXEKYWTMLMAAKSTEHM

1681 GCCGATCTGCAGCAAGAGCACCAAAGAGAAATCGAGGGGCTATTGGAGAACATCAGGCAGCTAAGTCGAGAGCTTTGTCTTCAGATGATCATTATTGATAATTTTATTCCCCAAGACTAT
561 ADLQQEHQRETIEGLLENTIRQLSRELCLQMIIIDNTFTIPQDY

1801 CAGGAAATGATTGAAAATTACGTACACTGGAATGAAGATATTGGTGAATGGCAATTGAAATGTGT TGCATACACT GGAAACAATATGAGAAAGCAAACCCCTATACCGGACAAGAAAGAG
601 Q EMIENYVHWNEDTIGEWO QLK CVYVAYTGNNMRKQTPIPDE KTEKE

1921 AAGGACCCTTTTGAAGTTGACCTGTCTCATGTATATTTGGCCTACACTGAGGAGAGTCTGCGGCAGT CCCTGATGAAGCTTGAAAGACCTAGAACATCAAAAGGAAAATCAAGACCCAAA
64L K D P FEVDLSHVYYLAYTEESLRQSLMKLERPRTSKGEKSRTEPEK

2041 ACTGGTCGAAGAAAGCGTTCTGCGAAACCAGAAGCTGT, AATAGACT CATI'ATTACAGT AACTGATCGTTCTACTGGATTATGAAGAATTTCTCTTTTCCGTTTAAGAATATGAATTATAA
681 T G R R KR S AKPEA I DS LLAQ

2161 CTGACTTTCGCATTTCAGTGCAATGTTAATTGCCAGGTGGTCCGTGGAGGCATGCTGTTAAGTTTCAGTTGCTACTGTTCTACTCACATTTCACTCTCCTCATGGATATAATGTAGCAAG
gzgl TCACCTAGAGTAGAGCTCCTACCAGATATGTCTAATATT TCAAACATTTTGCCAATATTCTTATTAATCTGCTTGTGTTCAMAGTGCAATGCTCAGTAAAGCACAGATGAATAAACAAA

L AGTATTTGTTCATGCACCAATATAATGATGTTTGATGTTGTATTTGACTTTACTTTGTGCAGGCTGTAGTTTTTGTTGACCTAAAAGATCTTGCCATTGAAATTTGGCCATAATCATTC
2521 ATAGGATTACTGGACAGGAAGTCCATGTCAAGCTCTAGTCAAAATTATGTTTTGGATAGGATTGAATAGTGTTGGAMCACTGTTAACACAGTTTATTGCTGTCTGCATCCCAGCTGGTG
2641 AGTTCTCCTCTCACTTCCTGTCCCAGTGATAGTGGTCATCGGAGCAGTAAGTGAATGGAAGCTGAACCACTGAGACATGGACAGTAATTAAAAAGT TAACAAAGATCTCATTTTTTAACA
2761 GTTTAGCTGTATTCTTAAATTTTAAATTCTGATGAGATCCACCAATTTTTACATATATCCATGGATGTTAGTAAATTATTTTGTATATACATTCCCTTGTTATTCATTCTTCATAGTGAT
2881 mgccxgmmrgmwm Gcg(A;AﬁCTACﬁGGCATGTTAAAAAAACCI'CITGTACATTAAAATGGG(_TGTCAATAATGATFGATGAATAGCATTTAATCF(ATTTCCCAGGGCTGATT
3001 GAMAAA GCCCATTGCTGCCAATTGGGT TTTATGAAACAGAAGCTTARATTTTGGTAGCAGTGAGCAGAAATTCCACTATAGTTCTCATTTATTTTCTTT
3121 AT AT AT TGGT TTCCCTGATTACTGGAAACATGTACAAAGAGAATACGAAGGCTACCATTGT CAGCCTTTCCTTCTGARAATGTTAGTTACCGGGCTGATTCAGTGACTTCAG
3241 TATTITATGCATGCAGAACAGGATTTCTGTCTTCCCACTAACTTTCTAATCTAATCTGCATGITTGCICCIGITGRCCTG.

Fig. 1. Nucleotide and deduced amino acid sequences of the rrKIF3A gene from the frog, R. rugosa. The nucleotide and amino acid sequences
are numbered from the first nucleotide and the initiator methionine codon on the left of each line, respectively. Asterisk indicates the stop codon.
The putative ATP-binding domain is boxed. Putative annealing sites are heavy-underlined for the P1 primer used for the amplification by the
method of 3-RACE (Sheflin et al., 1995). Sequencing was completed using the dideoxy sequencing method (Sanger et al., 1977). The sequence
has been deposited in the EMBL data base (accession number AB001595).
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RESULTS AND DISCUSSION

We first obtained an intense 3.3 kbp band amplified by
RT-PCR. Sequence analysis of the fragment showed that it
contained 3,340 nucleotides. The nucleotide sequence of the
PCR product had 77% similarity with that of mKIF3A (Aizawa
et al., 1992). The 5'-end nucleotide sequence of the 3.3-kb
PCR product was the same as the 3'-end nucleotide sequence
(data not shown). However, the last two 3'-end nucleotides
(AT) of the sequence coincided with the first two nucleotides
of the intiation codon (ATG) for methionine. Therefore, the 5'-
RACE (Maruyama et af., 1995) was employed with the 3 back-
ward primers corresponding to nucleotides 196-216 (K1), 221-
242 (K2) and 246-266 (K3) of the rrKIF3A cDNA [(K1), 5'-
GCTCATGGCTTTCTCTCGATC-3'; (K2), 5'-TCATCAACATT-

[Va)

rrKIF3A MPINKVMEKPESCDNVKVVVRCRPLND 4‘35 TRGT A <MEE E—EPPK 59
mKIF3A PINKISEKPESCDNVKVVVRCRPL qsMc ¥RGTI d -HEPPK 59
SpPKRP85 - GGSSGNIDNVIRVVVRCRPLNSKET GOGFK SV RGTVQUTNPNAPSGEPPK 56

TACAGCCATCC-3'; (K3), 5-TGAACAGCAATAGTTCCCCTT-
3'] in order to examine whether this putative nucleotide se-
quence (ATG) was true. By this, we extended 120 bp upstream
of the 5' end of rrKIF3A cDNA. The nucleotide sequence shown
in Fig. 1 had 75% similarity with that of mKIF3A, though 68%
with SpKRP85 (Rashid et al.,, 1995) and only 47% with Xkip1
(Vernos et al., 1995). Comparison with the sequence of the
mKIF3A gene suggested that ATG at the nucleotide position
of 1 to be the initiation codon (Fig. 1). In addition, the last 7
nucleotides of putative annealing sites for the P1 primer (5'-
CAAACAT-3') appeared to be identical (see the heavy under-
line in Fig. 1). Therefore, they may have worked as both for-
ward and backward primers to generate the original 3.3-kb
fragment.

The cDNA encoded a protein of 699 amino acids with a

mKIF3A  [TFTFDTVF
SpKRP85 JFTFDTVHAPGA

rrKIF3A [TFTFDTVFAI LDVYNLTARPIIDSVLEGYNGTIFAYGQTGTGKTFTMEGVRAVPEL] 119
PE/SKQLDVYNL TARPTIDSVLEGYNGTIFAYGQTGTGKTFTMEGYRAVAGHL 119
DVYNQTARPIMDATEGYNGTIFAYGQTGTGKT FTMEGVRSQPEL] 116

rrKIF3A
mKIF3A
SPKRP85

rrKIF3A
mKIF3A
SpPKRP85

rrKIF3A
mKIF3A
SpKRP85

rrKIF3A
mKIF3A
SpKRP85

rrkIF3A
mKIF3A
SpKRP85

rrKIF3A
mKIF3A
SPKRP85

rrKIF3A
mKIF3A
SPKRP8S

rrKIF3A
mKIF3A
SpKRP85

rrKIF3A
mKIF3A
SpKRP85

rrkIF3A
mKIF3A
SPpKRP85

RGIIPNSFAHIFGHIAKAEGDTRFLVRVSYLEIYNEEVRDLLGKDQTQRLEVKERPDVGV]
RqEIPNSFAHIFGHIAKAEGDTRFLVRVSYLEIYNEEVRDLLGKD TQRLEVKERPDYGV
RGIIPNSFAHIFGHIAKEQENVIRFLVRVSYLETYNEEVKDLLGKD RLEVKERPDVGY]

YIKDL 9dYVVNNADDMDRIMTLGHKNRSVGATNMNEHSSRSHAIFTITIECSEKGADGN
'YIKDL SAlYVVNNADDMDRIMTLGHKNRSY GATNMNEHSSRSHATFTITIECSEKGVIDGN
YMKDL SJAFlVVNNADDMDRIMT L QNKNRSVGATNMNE[SJSSRSHATFTI KEQ
HVRMGKLHLVDLAGSERQAKTGATGQRLKEATKINLSLSTLGNVISALVDGRISTHVPYRN
HVRMGKLHLVDLAGSERQAKTGATGQRLKEATKINLSLSTLGNVISALVDGKSTHVPYRN
HVRMGKLHRVDLAGSERQTKT GATGQRLKEATKINL SLSTLGNVISHLVDGHSTHIPYRN

SKLTRLLQDSLGGNSKTMMCANIGPADYNYDETISTLRYANRAKNIKNKARINEDPKDAL
SKLTRLLQDSLGGNSKTMMCANIGPADYNYDETISTLRYANRAKNIKNKARINEDPKDAL
SKLTRLLQDSL GGNAKTMMCANIGPAF]YNYDETISTLRYANRAKNIKNKAKINEDPKDAL

LRQFQKETEELKKKL{HEEGEETSGSEDSG EipbpH TIGEDGEK-KKRRI-R-GKKKY
LRQFQKETEELKKKL-EEGEEMSGYDISGS-{HEDD GEDGEKRKKRRIDQAGKKKY
LREFQKETEELKKQI GEJGL DDDEJES GSEES - -{EIAG KKRKGKN L

DKMAEMQARRIIDEE KLDMEEEERNKARAELE EKDLLKAQQEHQSLLEKLSAL

DKMVIEM IDEE LDMEEEERNKARAEL EKDLLKAQQEHQSLLEKLSAL]
E KKITDE EJKKA L E|FIKIKIDMVIE EDIRNITVHRIE LIQRIRE]S AQDDQK

EKKVIVGGYDLLAKAEEQEKLL] ELEERRRRAEILRKIEL EEKEQERLDIEEKYTSL]
TVGGVDL LAKSEEQEQL LE QSIA LIEMKIE RMAKCEISMRKMME

IEKKVIVGGVDLLAKAEEQE"L D 6ELEERRRRA" RIRELEEKEQERLDIEEKYTSY

TEEKY]SS

EEAQGKIIKKLKKVWTMLMAAKSEMADLQQEHQRETEGL LENIRQLSREL( TIDNA
EEAQGKITIKKLKKYWTMLMAAKSEMADLQQEHQRETEGL L ENIRQL SRELRIL QMUIIDN
E KKLKKYWTMLMGJAKS EHQREMERLLE L SRELIRILJMUIT T

TPQDYQEMIENYVHWNEDIGEWQLKCVAYTGNNMRKQTATPDKK —EVDLSHVYL
TPQDYQEMIENYVHWNEDIGEWQLKCVAYTGNNMRKQTPVIPDKKERDPH-EVDL SHVYL
TPQEFQEMI EQY VHWNEDI GEWQLKCVAYTGNNMRKQTPVADKDK S LAY GEADL SRMAL

-ESLRQSLMKLERPRTSKGKIARPKTGRRKRSAKPHTIVIDSLL
GGGMKYKPSQGKSGRPKT S SERPKTGK

|YTIHEHESLRQSLMKLERPRT SKGKISRPKTGRRKRSAKPEAVIDSLL
N

ASMASS-IDALL

179
179
176

239
239
236

299
299
296

359
359
356

415
417
413

475
477

T 473

535
537
533

595
597
593

654
656
653

699
701
699

Fig. 2. Amino acid sequence similarities of different KIF3As. Comparison of rr- and mKIF3As, and SpKRP85 is shown. The amino acid
sequences were deduced from the nucleotide sequences of different cDNAs encoding the proteins [see references (Rashid ef al., 1995; Vernos
et al., 1995)]. Regions of identity are boxed. To maximize homologies, gaps represented by hyphenes are introduced in the three sequences.
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molecular weight (Mr) of 79,876 Da. When full length amino
acid sequences were deduced for rr- and mKIF3As, and
SpKRP85 from the nucleotide sequences of cDNA, all amino
acid sequences were found to be very similar (Fig. 2). rrKIF3A
had 93% similarity with mKIF3A, and 70% with SpKRP85 ,
but only 27% with Xklp1 throughout their whole length (Fig.
2). In addition, there are two types of mKIF3, or mKIF3A and
3B (Yamazaki ef al., 1995). mKIF3A forms a complex with
mKIF3B to work as a microtubule plus end-directed motor for
membrane organelle transport (Yamazaki et al., 1995).
rrKIF3A, however, had only 49% similarity with mKIF3B when
comparison of amino acid sequences of these two proteins
was made. Judged from high similarities (>70%) among rr-
and mKIF3As, and SpKRP85; in particular the ATP-binding
domain of rrKIF3A is completely identical to those of mKIF3A
and SpKRP85, it is reasonable to assume that KIF3A has
been highly conserved through evolution.

rrKIF3A mRNA could not be detected by Northern blot
analysis in various tissues of frogs when total RNA was used
(data not shown), leading us to perform RT-PCR. The num-
ber for cycles was minimized to see the difference in the
rKIF3A mRNA level in various tissues of frogs. After agarose
gel electrophoresis, the amplified transcripts were detected
by the Southern blotting. As it can be seen in Fig. 3, the level
of rrKIF3A mRNA appeared to be high in the brain and testis,
and low in the heart, lung and kidney. By contrast, other tis-
sues such as spleen, liver, pancreas, ovary and muscle had
little rrKIF3A mRNA. According to Aizawa ef al.(1992), mKIF3A
mRNA was found abundantly in the brain among murine tis-
sues examined, which is compatible with the results obtained
in this study. Although accurate amounts of rrKIF3A mRNA in
different tissues were not determined, the results in Fig. 3 prob-
ably show the relative amount of its mRNA in various tissues
because the PCR was performed with only 10 cycles. The
difference in the mRNA levels probably comes from neither
poor qualities nor quantities of total RNAs, because the RNAs
used as the intial templates for RT-PCR did not appear to be

12345678910

<= 1.75kbp

Fig. 3. Southern blot analysis of RT-PCR products. Each lane rep-
resents as follows; 1, brain; 2, heart; 3, lung; 4, liver; 5, pancreas; 6,
spleen; 7, kidney; 8, testis; 9, ovary and 10, muscle.
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degraded on 0.8% agarose gel electrophoresis (data not
shown).

Finally, this study has not provided any evidence for the
function(s) of rrKIF3A in the frog brain and testis. However,
mKIF3A itself, which is a two-headed motor protein as well as
other KIFs, but its tail is the second shortest among them
(Hirokawa, 1993), is sufficient for supporting microtubule mo-
tility in vitro (Kondo et al., 1994). It could be, therefore, easily
speculated that frog KIF3A also functions in the brain as mouse
KIF3A does, but its function in the testis is not clear yet. KIF3A
may also work as a motor protein in the flagella of frog sperm.
Further investigations will be required to elucidate the func-
tion(s} in these tissues of frogs.
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