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Primary structures of human protein kinase C 8I and pII
differ only in their C-terminal sequences
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Two types of cDNA clones encoding human protein kinase C (PKC) were isolated from a spleen cDNA

library using rabbit protein kinase C SI/II cDNA as a hybridization probe. Nucleotide sequence analyses

of these cDNA inserts revealed complete primary structures of two distinct types of human protein kinase

C BT and BII which differ only in theit C-terminal 50 or 52 amino acid residues. It was concluded that there

exist four distinct types of PKC, PKC «, B1, AIT and y, in human as well as rabbit, and that the corresponding
sequences are strictly conserved among mammalian species.

Protein kinase C; cDNA sequence; Alternative splicing

1. INTRODUCTION

Protein kinase C (PKC) has been suggested to be
involved in various cellular functions [1]. We have
recently identified rabbit cDNA clones encoeding
four PKC types, o, 81, BII and v, and shown that
the brain PKC preparation is a mixture of these
four types of PKC ([2]. Ohno, S. et al., in
preparation). cDNA clones for multiple PKC types
have been also identified for rat (8I, BII and )
[3,4]. bovine (e, BII and ) and human («, S1I and
4) [6]. In order to examine for the presence of a
human homologue of rabbit or rat PKC BI, we
searched a human spleen cDNA library using rab-
bit PKC B1/811 ¢DNA as a hybridization probe.
We have identified two distinct types of ¢cDNA
clones encoding human PKC 8T and BII.

2. EXPERIMENTAL

The human spleen Agtl0 c¢DNA library is

Correspondence address: S. Ohno, Department of
Molecular Biology, The Tokyo Metropolitan Institute of
Medical Science, 3-18-12, Hon-komagome, Bunkyo-ku,
Tokyo 113, Japan

described in [7]. A fragment of rabbit cDNA for
PKC BII (nucleotide positions 774-1963, see [2])
was >2P-labeled and used as a hybridization probe.
Screening of the ¢DNA library was done as
described [8]. DNA sequencing was carried out by.
subcloning suitable overlapping DNA fragmenis
from the recombinant cDNA clones into pUC or
BKS (Stratagene Cloning Systems) plasmids
followed by primed DNA synthesis on the
denatured DNA template [9] in the presence of
dideoxynucleotide triphosphates [10].

3. RESULTS AND DISCUSSION

Screening of the human spleen cDNA library us-
ing rabbit PKC j31/811 ¢cDNA fragment as a
hybridization probe identified two distinct types of
cDNA clones whose representatives are H707 (ma-
jor type) and H106 (minor type). The complete
nucleotide sequences of the cDNA inserts of H707
and H106 were determined. The restriction map
and the nucleotide sequences of these cDNA in-
serts, as well as the predicted amino acid se-
quences, are shown in fig.1. The two cDNAs,
H707 and HI106, share identical nucleotide se-
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CAGAGOCGGCGEAGEGGAAGCGCCEEGECCECGEETRCARC AGCGLCCALEELITCCCOGECCTCUNCHHCTCUCAGLL CRUGET COC GGCOCCEGGRCCEGCACCTCTCGGUCTCCGCCTCCOCGOGCHCAAG

.A TGGCTGAELDGGC’ICvCGGGGCCGCCGCCGAGCGAGGGCG.AGGAG‘GCACCGTGCGCTTCGCCCGCA AAGGCGCCCTCCGGCAGAAGAACGTGCATGAGGT CAAGAAOCACMA'I’TCACCOCCCGCTTCTTCAAGC*DCOCADCTTCTGC
A GPPPSEGETESTVYRFAHREKG GCALSESQXXNYHEYJXNHEKTFTARTEFTFIEHKQ T 50

AGCCACTGCACCGACTTC ATCTGGGGCTTCGGGMGCAGGGATI‘CCAGTGCCAAGT TTGCTGCTTTGTGGTGCACAA(EGG‘F GOCATGAATTTGTCACATTCTCCTGOCCTGUCGCTGAC AAGGGTCCA(:CCTCLGATGAECDCCGCAGC
S HCTDTF I ¥ G ] R CQq F Y YHXRCHETF?YTFSCPGATDIEKG s dPDPBRS 100

AAACACAAGTTTAAG, ATCCACALGTALTC(.MECCCCACGTTTTC-TGACC ACTGTGGGTCACTGCTGTATGGACTCATCCACCAGGGGATGAARTGTGACACCTGCATGATGAATGTGCACAAGCGCTGCGTGATGAATGTTCCCABCCTG
KHEKTFEKEI1 A TY S PTFCDHCGESLLYGLIH®SGGHEXCDTOCHMNYHIERTCVYHKNVYPSL 150

TGTGGCACGGACCACACGGAGCGCCGCRGCCGCATCTACATCCAGECLC, ACATDGA.CAGGGACGTOCTCATTGTCCTCGTAAGAG ATGCTAAAAACCTTGTACCTATGGACCCCAAT GGOCTGTCAGATCOCTACGTAAAACTGAAACTG
CGTPHTERRGRTIYTIQAHTIDRD T ¥v1.L Vv RDAXKNLVYPNDPNEGLSDPYV KLEKL 200

ATI‘CCCGATCCCMAM}TGAGAGCAAACAGAAGACCAAMCCATCAMTbL'I‘LCCTCAACCCTGAG’I‘GGAATGAGACATTTAGATTTCAGCTUAAAGAATCGGACAAAGACAGAAGACTGTCAGTAGAGA'I'TTGGGATTGGGATTTGACC
IPDPKSESKQKTKTIKCSLI\ E ¥ Q E S DXDRBRLGSYETIVW¥DWDLT 250

AGCAGGAATGACTTCATGGGATCTTTGTCCTTT(}GGATTTCTGANCTTCAE.A Auu(_CAGTGTTGATGGCT GGTTTAAGT TACTGAGLCAGGAGGAAGGCGAGTACT TCAATGTGCCTGTGCOACEAGAAGGAAGTGAGGCCAATGAAGAA
§ R NDPFMNGSLSFGGI S ELRASR A S YDCGWPFIHKLLS®QREGEYTFNMNYPVPPETGSEANETE 300

CTGOCGCAGAAATTTEAGAGGECCAAGATCAGTCAGGGAACCAAGGTCCCGGAAGAAAAGACGACC AACACTGTCTCCARATTTGACARCAAT GGCAACAGAGACCGGATGAAACTGACCGATTTTAACT TCCTAATGGTGETCGGGAMA
LRQKFEHAK1SQG'[I(VPEEKTTNT\JSKFDNNGNRDRMKLTDFNFLM\'LGK 360

%CAGCTTTGGCAAGGTCATGCTTTCAGM\CGAAAAGGCACAGATGAGC.'I'CTATGCTGTGAAGATCCTGAAGM\GGACGT'EGTGATCCMGA‘IGATGACGTGGAGTGCACTATGGTGGAGAAGCUGGTG!'TGGCCCTGCCTGGGAAGCCG
G F S G KYMLSEREKG SCTDELYAVY KILEKXEDPDVVYVIQDDIDV |1 A L PGEKTFPF 400

CCCTTCCTGACCCAGCTCCACTCCT GETTCCAGACCATGGACCGCCTGTACT TTGTGATGOAGT ACGTGAAT: GGGGGCGAL(_TL ATGTATCACATCCAGCAAGTCGECCGG TTCAAGGAGCCCCAT GCT GTATTTTACGCTGCAGAAATT
PFLTQULHKHSCPF®QTMDRLYTFVMEYVNG G LNYHI @QVGRFEKTFETF ¥ F Y A& & E [ 450

GCCATCGCTCTGTTETTCT TACAGAGTAAGGGCATCATTTACCGT GACCTAAAACTT GACAACGTGATGCTCGATTCTGAGGGACACATCAAGATTACCGATT TTGGCATGTGTAAGGARAACATCTGGGATGCGGT GACAACCAAGACA
IGLFFLQSKGIIYRDLKLDNVMLDSEGH]K]ADFG\ICKENIHDGVTTKT 500

TTCTGTGGCACTCCAGAL'FACATCGCCCCCGAGATAATEGCETl\TCAGCCCTATGGGAAGTCCGTGGATTWTEQGCATTTGGAGTCCxGCTGTATGAAATGTTGGCTGGGCAGGCA(X:CTTI‘GAAGGGGAGGATGAAGATGAALTCTI‘C
C ¢GTPFDY [ APETILIIIAYQPYGEKSYDWMWAFGVYLL QAFFEGEDEDELF 850

CAATCCATCATGOOAACACAACCTAGCCTATCOCAAGTCT ATGTCCAAGGAAGCTGTGGCCATCTGCAA BGGGCTGATGACLM ACACCCAGGCAAACGTCTGGETTGTGEACC TGAAGGCGAACGTGATATCAA AGAGCATGCATTITTC
S I ¥EHBNV AYPEXKGSMS3 KEAVYV AT CKG HPGERLGTCGEP F H A F F 600

B|D4
CGGTATATTGATTGGCAGRAACTTGAACGCARAGAG ATCCM}CCCCCT TATAAGCCAAMGCTAGAGACAAGAGAGACACCTCCAACTTCGACAAAGAGTTCACCAGACAGCCTGTGGAACTGACCCCCACTGATAARCTCTTCATCATG
R Y I DY EXKLEREKTETIQPPYEKTPTZEKSARTDERDTSNTFUDPEETFTHRQPVYELTPTDEKTFLIHM 850

AACTTGGACCAARATGAATTTOCTGGCTTCTETTATACT AACCCAGAGTTTGTCATT AATGTGTAGGT GAATGCAAACTCCATCGT TRAGOCTGGGGTGT ARGACTTCAAGCCAAGCGTATGTATCAATTCTAGTCTTCCAGGAT TCACG
N LDQNZEFAGPFSYTNPETFUV 1 NV ¢ 671

GTGCACATGCTGGCATTCAACATGTGGAAAGCT TGTCTTAGAGSGETTTC T TG TATGTCTAGCTTGETAGTTTGT TTTCTACATTTGAAAATGTTTAGTTTAGAATAAGCGCATTATCCAATTATAGAGGTACART TTTCCAAACTTCCA
GAAACTCATCAAATGAACAGACAATETCAAAACTACTGTGTCTGATACCAARATGCTTCAGT ATTTGT ARTTTTTCAAGTCAGAAGCTGATGT TCCTGGTARAAGT TTTTACAGTTATTCTATAATATCTTCTTTGAATGCTAAGCATGA
GCGATATTTTTAAAAATTGTGAGTAAGCTTCGGAATTC

r* anpa
%
TGTGGGCGAAATGCT GAAAACTTCEACCGATTTTT CACCOGCCATOCACCAGTCCTAACACCTCCEGACCAGGAAGTCATCAGGAATATTGACCAATCAGAATTCGARGGATT T TCCTTTGTTAACTCTRAATTTTT AARACCCGAAGTC
C GENAEFNDRETFTRHPG®PYLTPPDG GEVY | RNIDGR SETFEGEFSFVYNSETFLZKTPES? Y 57l

AAGAGCTAAGT AGATGTCTAGATCTCCGTCCTTCATTT CTGTCATTCAAGCTCAACGGCTATTATGETGACATTTTTATGTTTTTCATTGCCAAGTTGCATCCATATTTGATTTTC TGATGAGACTAGAGT GACAGT GTTTCAGAACCCA
K S exs 673

AATGTCCTCAGGTACTTTGEAGCATCTCTATGAGATGGOAT TATGCAGAT GGCCTATGCAAAATCCAGCTGCATAATTAACACATTATCAAAGTCCTCTTACAATTTATTTTCCGCAGCATGTCAGCT AAGT AGACCTAATGOGUAGACA
ARATGCCTGCTTTCITTCCCYCTTTTTCTGCACTGCCATATTCACOCCCAACCATCCAATCTGTCGATAATTGGATGT TAGCGGTACTCTTCCACTTCCGGTCCTGUAGC TTGGCTTETATCCAAGTGTATGET TGCTTTGCCTAAGAGG
AATCCCTCTATTTCACCTGTTCTGGAGGCACCAGACCTTGAAAAGAACAT GCTCAAAAT AAAATGTTATCTGTTATTTTTGTARACTCAAAGTTARGATGATCARAGTTCTAARAT TCCAAGAATGTGCTTTTAGACGGTCTCAATCT AR
AAGCACTTCAAGGGCTCAAAGGGCAACCAGCTTGGTGCTACCTCAGTGTTGTAGTTTCTGATACTTTATGTCTTTGCTCACCCTCATCCCCAAACTACTTGAAAAGGGCATTTGGCACCACTCTCTGAAACAACACAGTCACTCTAGCAA
GGCCCCCAAALGGCCCTOUTTTTACATTACATTTCAAACT T TATTTCCTTTGGGUTTTTAT TTCTGTTGT TGTTCAAATGCAARAAAAAGAAAAAAAAAACAAARAARAAGGT GACTCACATTGTTACACATGCTTTAAAATATGTGTTC
AAATGTTATTAACCACAATGACGACCTGTTTTGAT T TAACCAAGAAGACGGCTGLGGAGCCT AGCAGACTCAGGCCTGTGGGAATGGGATTTGTTACAAATCTAGGTTTGTTACTGGCTTCAGAAAGC TAATTAAGTGCTCTGAAAAAGA
CACCGTTTCTTGAAACAAAGATGGTTGTATTCCTCACTTTGATGT TG T TTTGCAAGATGTTTGTGGAAATGTTCATTTGTATCTGGATCTCTGTTATGTGCOATTTTTCTTCTAGCATCGAG

Fig.1. cDNAs for human PKC g1 and SII. (a) Restriction maps of cDNA inserts for H106 (8I) and H707 (81I). E,
EcoRI; H, HindlII; P, Pstl; Pv, Pvull, {b) Nucleotide and deduced amino acid sequences for SI (H106) and SII (H707).
Nucleotides are numbered starting at A of the presumptive translation initiation codon. (***) Termination codon.
Nucleotides that differ from those in [6] are indicated by single asterisks. Amino acids are numbered starting at Met-1.
Arrows indicate the beginning of the divergent regions {D4) for 81 and S11. The sequences of BII, different from £I,

are shown separately after the 81 sequences.
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quences from the 5’ -end to the nucleotide position
at 2000 (fig.1b), suggesting that their mRNAs are
derived from a single gene by an alternative splic-
ing mechanism. As will be described below, H707
and H106 are derived from mRNAs for PKC SII
and BI, respectively, We have recently isolated a
human gene for PKC BI/811 where the 3'-portions
of the mRNAs for PKC 8T and 811, corresponding
to the D4 regions [2] and 3’-flanking sequences,
comprise individual exons, clearly indicating that
the mRNAs for PKC g1 and FII are derived from
a single gene on chromosome 16 [6] by alternate
use of their 3/-exons (Kubo et al., in preparation).

Although the nucleotide sequence of H707 is dif-
ferent in 7 positions from the previously described
cDNA sequence for human PKC gII [6] isolated
from a brain ¢cDNA library (see fig.1b), the dif-
ferences are silent and the predicted amino acid se-
quences are completely identical. Thus, H707,
which comprises a 2019 bp open reading frame,
corresponds to SIl.

H106 contains an open reading frame of 2013 bp
with 135 bp 5’ -flanking and 417 by 3’ -flanking se-
quences. (From the analysis of a genomic clone
containing the 3’ -portion of SII PKC, a putative
poly(A) site is located 80 bp downstream from the
3'-end of H106.) The open reading frame of H106
predicts a protein of 671 amino acid residues. The
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sequence shows 99% identity to PKC 3I from rab-
bit [2] and rat [3], indicating that H106 encodes
PKC BI and that the primary sequence of the pro-
tein is highly conserved among mammalian species
(fig.2).

Isolation of ¢cDNA clones for PKC 8I and Bil
from a spleen ¢cDNA library confirms our previous
observation that PKC 51 and SI1 are expressed in
spleen as well as in brain [2]. The presence of the
fourth type of human PKC, PKC 51, indicates that
the presence of all four types of PKC is a common
feature in mammals,

It is noteworthy that the sequence of the C-
terminal 50 or 52 amino acid residues of PKC BI
and 1L (D4 region), the region that contains the
only differences between PKC £I and B8II and in
which the sequence diverged significantly among
the four types of PKC [2], is completely conserved
among human, rabbit, and rat. This suggests that
the primary structure of each PKC type, including
the D4 region, is essential to the individual func-
tion of each PKC type. Furthermore, comparison
of the 5'- and 3'-untranslated sequences among
human PKC g1/811 cDNAs and those of other
mammals reveal extensive conservation of the se-
quences in these regions. For example, between
human and rabbit, the 5’ -flanking region has more
than 89% homology, and the 3'-region has 94,7%

Human HADPAAGFPFSEGEESTVRFAHKGALRQKNVHEVKNHMFTARFFKQFTFISHCTDFlNGFGKQGFQCQVCCFVVHKHCHFFVTPSCPGADKGPASDDPRSKHKFKIHTYSSFTFCDHCESLL\GLIHQGHKCDTCHMNVHKRCVHLVPSL

Rabbi -
Rat
Bovine

Human
Rabbit
Ral
Dovine

Human
Rabhit
Rat
Bovine

Human
Rabbit
Rat
Bovine

Human
Rabbit
Rat
Pevine

Bl b4

Human CGRNAENFBREFTRHPPYLTPPDGEY | ANI DRSEFEGFSFVNSEFLKPEVES
Rabbil e e e e e e e e e et
RBE e e e e er et e ey
Bovine e a ey

Fig.2. Comparison of amino acid sequences of PKC g1 and g1l from various species. Only the amino acids different

from those for human are shown. Only the D4 regions are shown for 811 sequences. Sequences for rabbit, rat, and
bovine are from [2,3, 6], respectively.
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a -238 -152
H i
Human ca
Rabbit GCTGGGGOCAGCARTGOCAMGCACACGTGOAC TAGCGGCACGAGCTGGOCGAGTGACAGCOCCAGCTCOGLGCGE CGGCC  CAC, .
Rat CCTGGGTTCCATGCAAATCAAGG CTACCCTGGGGCTCCGCCTCCCTOCCCCGCAGETGRGGOCAGCGOTGCCAAGCACACCTEGACCAGCGGCAGCAGCTGGECGACTGACAGECC AGCAACGCGCGEGEGOCCGECGE. |
-7 -l
¢
Human  GAGUCGGCGC AGGGGAAGUGC CC  GGGU OCCOGOGTG CAGCAGCGCCCGCCGCCTCICGEGCCTCCCCEU C(.,CGCAG(.CLGGGGTCCCOCWLCCCGGGGCCGOCACLTCTCGGU CTCCGGC TCCCC GCGCGCAAC
Rabbit .. e A GG, LG, ..’T.,HG..C
Rat [P o) - RN ‘.,G.‘..TAG ............... G'l"!‘.\
Bov:ne

b

‘IED
e
Human  TAGGTGAATGCAAACTCCATCGTTGAGCCTGGGGTGTAAGACTTCAACCT AA GCGTATGTA‘I'CAATTCTAGTCTTCC&OGATTCACGGTGCACATGCTGGUTTCAMATGTGGWGGTG’[CTTAGAGGCCTT T TTGTATGTG
Babbil ....vviceineleniiannTiiiciirnarercnicaisaisandGone o0 WT, PN PR P O o oY O o T (P
Rat ... GT....... Coivninan T ..o GGG TGLT, TC CGTGGTTA
300
Human  TAGCTTGCTAGTTTGTTTTCTACATTTGAAAATGTTTAGT TTAGAATAAGCGCATTATCCMTTH AGAGGTA CAﬁTmCCA ANCTTCCAGAAACTCATCAA ATGAACAGACMTG'[ CAAAACT  ACTGTGTCTGATACCAAA, ATG(.
Rabbit .. vivivaiiiiieiiainas . ..
450
|
Human  TTCAGT ATTTGTMTTTTTC AAGTCAGAAGCTGATGTTCCTGGTAARAGTTTTTACAGTTATT CTATAATA‘[ CTI'CTI‘TGAATGCTA AGCATGAGCGATA TTFTTAAMATTGTGAGT AAGCTT
Rabbit P . R - 1 N ¢ TCCAGTTACTGTGAACTATTGT
Rat . .CG. I .C. TR GCTA ....... LoD P G ..... P TGCAGTTACTGTGAALTCTTGT
Rabbil CTCTTGGAGGACATTTTTTGTTTAAGAATTGATATGATTAAACTGAATTAAATATAGC(A)n
Rat GTGTTGGAGGAAACTTTTTGTTTAACAAT TGCTATGATTAAACTGAATTCATATATGC(A)n
c 150
10
Human  TAAGTAGATGTGTAGATCTCCGTCCTTCATTTCTGTCATTCAAGCTCAACGGCTATTGTGETGACATTTTTATGTY TTTCATTGCCAAGTTGCATCCATGTTTGATTTTCTGATGAGACTAGAGT! GACAGTGTTTCAGAAOCCAAATGTC
Rabbit socivernarnrseniCanecnisToneniinsnrervanaluviorcanisnssrsnncseinesnnns e - T e (¢ T e T O 4 N AN
Bovine N P Y T R R R R TNTR LN (NI Y T NI ¢ S i A
Rat IR TR L RN s +e CAL
300
Human  CTCAGGTAGTTT GGAGCATCTCTATGAGATGGUATTATGCAGATUGCCTATGGAAANTGCAGCTGTATAATTAACACATTATCARAG TCC'I'CTTACAA’E'I'TATI'TTCCGCAGCATGI'CAGCTAAGTAGACCCMTGGGGAGAGAMAT
Rabbit ...CA. 2G....6CC.. ..CC. G.G..q, . .C 2@ AT .G .
Bovine L T ey NN T..C....TG............G. L T < Y e - 1 T...CC.
450
|
Hupan  GCCTGCTTTCTTTCCCTCTTTTICTGCA CTGCCATATTC ACCCCCAACCATC CAA  TCTGTGGATAATTGGATGTTAGCGGTACTCTTCCACTT CCGETOCTGGAGCTTGGETTG
Rabbit .« vivevesnnCone 200 CLGLAACG. . TTTC.CC.TT o+ 02 TG.C. AT, .GATCTAGACTCTCTTCA P T < o N o 7 TR T Y. 1.t MY
Bowine ...........CC.... .G..Covuur Lo TC, L ATCCCTTTICC.ALG. oo v vy o JCARTCTAGATTTTTTTTCCTGC. . LACAA ... v WGl ls C....A...T...C..G..... A iiinreirasenas
600
|
Human  TATCCAAGTGTATGGTTGCTTT GCCTAAGAGGAAT CCCTCTATTTCACCTGTTCTGGAGUCACCAGACC TTGAAAAGAACATGCTCAAAATAARATGTTATCTGTTATTTTITGT — AAACTCAAAG TTAAGATGA  TCAA
Rabbit .G..... T T 4 T..GCAG..... C CTG..C.C...... A, GTG..G.  T...C........ [ C...T..G ..A T Te el reaes s G...A, CTALTT.
Bovine ......... AG...oveinans GC.T..G.G.....TT....C... CIT....G.T....... C....GAGCTTTGG.G.. . A........ Acvaaa, PP UMY IR Y R Y | S AA...... A, TTA.TT.
750
Human AG  TTCTAAAA TTCCAAGAATGTGCTTTTAGACGOTCTCAATCTAAAAGCACTTCAAGGGGTCAAMGGGCAACCAGCTTGE TGCTACCTCAGTCT TGTAGTTTCTGATACTTTATGTCTTTGCTCACCCT CATCCCCAAACTAC
Rabbit ..TOC...G....A.CTT....GCA. . T.vo v o TALToun cevvvnhiee e oGoeiAeee o AT w0 CGCC.T CAT.T.TGA. .. .. A. . CAC PR o\ O,
Bovine .. .TCC..T..... cieverna@eeinaennvndde Tonnh@ e Gl Al A e e G a T.A. C....A......GTCCG....CCCCGATCA...T..............
900
Human  TTGAAAAGGGCATTTGGCACCACTCTCTGAAACAACACAGTCACTCTAGCAAGGCCCCCAAMGGGCCCTGGTTTTACATTACATTTCAAACTTTATTTGCTTTGGGGTTTTGTTTCTGTTAT TCTTCAAATGCAAAAA AA AGAAﬁAAAAA
HRabbit ...G A.G. . Loos GA....C...
1080
Human  AAGAARAAAAAA  GGTGACTCACATTGTTACACATGCTTTARAATATGTGTTCAAATGTTATTAACCACAATGACGACCTGTTTTGATTTAACCAAGAAGACGOCTGOGGAGCCTAGCAGACTCAGGCCTGTGUCAATCGGATTTCTTA
Rabbit «.CT. . .CeiiBAaaToinecaTornweeesToveannincacalA €GBT, L WGCE. L LW T Taoaliviannns PR 1 - FONIRIY. VUPUN SN | o vl of T o Go......
1200
Human  CAAATCTAGGTTTGTTACTGGCTTCAGAAAGCTAATTAAGTGCTCTGAAAAAGACACCGTTTCTTGAAACAAAGAT GGTTGTATTCCTCACTTTGATGTTGTTTTCCAAGATGTTTGTGGAAATGTTCATTTGTATC TGGAT(.'FCTGT T
Rabbit PIPPIFINPURE. TN o c 1. SRR | 1 [+ PR ¢ o CALAMLAGRA. . .o csirarermarae A T A .
Human ATGTGCX:A_TTTTTCTTCIAMATCGAG
Rabbit ........ . ......cieas 4o G ATCAAATTTAAAAAARAAAAAAAARAARAL

Fig.3. Comparison of the nucleotide sequences of the 5’ (a)- and 3’ (b and c)-flanking sequences among cDNAs for
PKC BT and SII. Only nucleotides different from those for human are shown. Gaps are introdaced to maximize the

homology. Sequences for rabbit, rat, and bovine are from [2,3, 6], respectively.

141



Volume 223, number 1

and 73.3% homology for g1 and BII, respectively
(fig.3). This suggests that the untranslated se-
quences of these PKC mRNAs might play impor-
tant roles in translational activity, stability, or
other functions specific to these mRNAs,
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