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1. INTRODUCTION 

Phototransduction is a cascade of events that begins 
with absorption of light by rhodopsin, ultinlately 
leading to the generation of a nerve impulse. In this 
cascade, rod photoreceptor cGMP phosphodiesterase 
(PDE) functions as a signal amplifier by rapidly 
hydrolyzing cGMP (reviewed in [7,24]). PDE is 
thought to be a peripherally mel~abrane-bound, 
heterotrimeric enzyme ~/~,a [3,9,10]. In dark adapted 
rods, the hydrolytic activity is greatly reduced due to an 
inhibitory constraint imposed by the PDE 1,-subunit. 
Upon removal of ?, the turnover number for cGMP 
hydrolysis increases more than 20-fold, Depletion of 
cytoplasmic cGMP causes closure of cGMP-gated ca- 
tion channels located in the plasma membrane and 
subsequent hyperpolarization of the rod photoreceptor 
cell. 

Bovine and human eDNA clones encoding rod PDE 
o~-subunits [18,21,22], and bovine PDE B-subunit 
eDNA clones [13,14] have been characterized. The gene 
encoding the PDE g-subunit of  mouse has recently 
been shown to be tightly linked to the rd locus on 
chromosome 5, and it has been suggested that a 300 bp 
insertion in the g-gene may be causative for the rd 
mutation [5,8]. The o~-subunit gene has been located on 
mouse chromosome 18 [8]. In this paper, we describe 
the primary structures of the or- and g-subunits of 

C,)rre~pondence addre.,.~: W. Bachr, Cullen Eye h-tstitute, Depart- 
meat  of  Ophtha lmology,  Baylor College of Medicine, 6501 Fannin  
St,,  Houston ,  TX 77030, USA 

mouse rod PDE, and provide evidence by direct se- 
quencing of PCR amplified 8enomic DNA that an ad- 
ditional isozyme, /?', is generated by alternative 
splicing of a large intron near the 3' -end of  the coding 
region of the 13-subunit. 

2. MATERIALS AND METHODS 

2,1, CDNtl atJd PCR 
Retinas of C57BL/6J  mice were excised, and intmediately dropped 

into liquid nitrogen, Poly(A) mRNA was isolated according to the 
l:asttrack procedure (Invitrogen) [2], First stran~l eDNA suitable for 
PCR an~plification was syntllesized with AMV reverse transcriptase 
(Prontega)  using 1,5-2/~g RNA as ,'t teml~late and tile 3'-'I'~6.mcs 
primer as described [1], The reaction product  was diluted 10-fold 
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Fig. 1, Map of eDNA clones encoding the mouse PDE a,-, ,6'- and  
8 ' -polypept ides .  The black box depicts the coding sequences of  the 
a -  and  .6'.subunit. The  extent of  clones is indicated by bold-faced 
lines. The  rectangles in the 3 '  unt ransla ted region of NIPA-4 and  
M P A - 8  represent (TTCTG).  repeats, where n = 17 in MI:'A-4 and  
n = 9 Jr1 MPA-8.  The trianglc~ in MPB-5 and MPB-7 ~ymbolize a 
l0  bp  insertion. The asterisk indicates the location of  the first in- 

frame stop codon,  
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with water and an aliqnot used directly in a PCR reaction. PCR was 
performed according to standard protocols (Cetus) using Taq DNA 
polymerase (Promega). 

2.2. Library screening and sequence analysis 
A cDNA library in which first strand cDNA synthesis was initiated 

by both random hexanucleotide priming and oligo-dT priming was 
constructed inhzapli (Stratagene), Hybridizations were performed in 

SO% formamide containing 6 x SW (0.9 M NaCl, 0.09 M Na 
citrate), 0.5% SDS, and 100 fig sheared salmon sperm DNA. 
Stringent hybridizations were carried out at’42”C (3 washings at 65°C 
in 2 fvl SSC/O. 1% SDS, 1 M SSC/O. 1% SDS, and 0.2 M SSC/O. 1070 
SDS, 20 min each), and relaxed stringency hybridizations at 37OC 
with 3 washings at 50°C. Double stranded cDNA clones were se- 
quenced with Ml3 universal and sequence specific oligonucleotide 
primers using the standard Sequenase protocol as described [21). 

Wl+ 

GAATTCCAACCTCAGCTTGACGTGGGGCCT_TT1G1AACTCRATTTGCTTGGPLAACTGCCCA P 
GGAAAGGCTGAGAGCTGAACCCCCTCCTTGGGACAGCTAAAGGGAGTCTTC 

* -%=? 1202 

7 CAGAGGAGGTAGAAAAGTTCCTGGATT;yTATTGECT;TGECyC?$ 
VTAEEVEKPLD 

TACTATaACCTTCACTACCGGGGGaAGGTCATCATCTCAGACCTCCTCGGGGCC~GGAGGCA 2;: 
YYNLHYRGKVISDLLGAKEA 

GCTGTGGACTTCAGCAACTACCACGATGTG~CAGCGTAGAGGAGAGTGAGATCATCTTT 
AVDFSNYHDVNSVEE S E I I F 

+SP39 G;CC;CC;GC;GG;CG;TC.pAGGAGAACTTACAGGCTGAGAAAT 
v 3e620 ENLQAEKC 

cSPS4 AAGAAGCTCTGCTTCCTCCTGCGGGCTGACCGAGTGA -GC 
K K L C F L L RAD RV S LF MY R T R, 

~CG~CATCGCCGAGCTGGCCACTAGGCTCTTC~TGTCCAC~GGATGCTGTGCTAGAG f;; 
IAELATRLFNVHKDAVLE 

G~CTGCTTGGTGATGCCCGACTCCGAGATTGTCTTCCCTCTGGACATGGGTGTCGTGGGC 
CLVMPDSEIVFP LDMGVVG 

CACGTCGCACACTCCBRAAAGATTGCCAATOTCCCCC~CACAG~GAGGATGAGCATTTC 600 
HVAHSKKIANVPNTEEDEHF 

15+-l 
162 

TGTGACTTCGTGGAC~TCTCACAGRATATCAGACCaACATCCTGGCTTCCCC~ATC 
CDFVDNLTEYQTKNILASPI 

+-SF50 ATGAATGGGAAG~GCTGTGAATAAAA?AGATGZUX!.CCCAC 2'0": 
MNGKDVVAI IMAVNKIDEPH 

TTCACCAAGAGAGATGAAGAGATTCTTCTCAAGTACCTCaCCTGATCATG 
F T K R D E E ILLKYLNFVNLIM 

e-w30 AAGGTATTCCACCTGAGCTACCTGCACAACTGTGAGACTCGTCGCGGC 
- ze11$20 KVFHLSYLHNCETRRGQILL 

w31+ ~GGGAGCAAGGTCTTTGAGGAGCTCACGGATATAGAGAGGCAGTTCCAC~GGCC 
GSKVFEELTDIERQFHKA 

CTGTACACGGTCCGGGCTTTCCTCAACTGTGTGACAGATACTCCGTAGGACTCTTAGACATG 960 
LYTVRAFLNCDRYSVGLLDM 282 

SP67-+ ACC ATGTGTGGCCAGTTCTGATGGGCGAGGCTCCAGCTTAC 
TKQKEFFDVWPVLMGEAPAY 

TCTGGTCCCAGGACTCCAGACGGAaGGGG~TTCTGGTCATTGA~TACATC 1;;; 
SGPRTPDGREINFYKVIDYI 

CTGCACGGCAAAGAAGACATC~GTCATCCCGAACCCCACCCG~TGACCACTGGGCTCTA 
LHGKEDIKVIPNP PADHWAL 

+-SP23 GVGASGTGGTCTACCCCCTTACGTGGCTCaAAATGGTCTGA~CT~C~A~~~G~T~ 1;:; 
GLPPYVAQNGL 

!%=Y%YYF 
TTTTTGAATTCCAGAAAGAGCCTCTGGATGAGTCTGGGTGGATGATT 

FEFQKE P L DE S GWM I 

~TGTACTCTCCATGCCCATCGTCAACAAGAAGGAGATCG~CG~CG~~G~CA~A 1;;; 
KNVLSMP I V N K K E E I 

w93-+ TTTTACAACCGCAAAGATGGGAAGCCCTTCGACGATATGGACG~ 

G--w94 
FYNRKDGKP FDDMDET LMES 

~~TC~GT~TCTGGGATGGTCAGTCTTAAACCCTGACACCTACGAGTCCATGAACAAG 1;;; 
LGWSVLNPDTYESMNK 

Fig. 2. cDNA and predicted amino acid sequence of the mouse PDE cY-subunit. Primers used for DNA sequencing are underlined, and their sense 
or antisense direction is indicated on the left margin by arrows pointing to the right or left. Start and end points of overlapping clones (Fig. 1) 

are shown above the sequence. -L 
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Oligonucleotides were synthesized on a PCR-MATE DlriA syn- 3. RESULT’S AND DISCUSSION 
thesizer (Applied Biosystems, Inc.) [l] and used without, further 
purification. PCR products were purified by preparative agarose gel 
electrophoresis and sequenced directly after boiling 200-400 ng 

3.1. PDE cDNA clones 

template and 100 ng primer for 3 min. Two pl of Sequenase 5 x Screening a mouse retina cDNA library with a 

buffer was added and standard sequenase reactions were performed. human PDlE CY subunit N-terminal probe (300 bp 
RNA sequencing was performed according to Geliebter Ill]. EcoM/&M-II fragment of WPAl [al]) and a bovine 

w20_, 

t-‘-w14 

I=+ 4 
C~CG~G~CA~G~GGDATATCTTCCAGGACATCGTG~TATCACGTG~GTGTGAT~C 

IFQDIVKYHVKCDN 

GAAGAAATCCAGAAGATCTTG 
EEIQKIL 

CCAGAGAGGTGTACGGCAAAGAGCCGTGGGAATGC 1;;j 
REVYGKEPWEC 

GAGGAGGAGGAGCTGGCTGAGATCCTGC~GAG~CTTCCAG~CG~GG~GT~AT~CG~ 
EEEELAEILQRELP 

ATCAACAAGTTCCACTTCAGCGACCTGCCACTCACGGAGCTGG~GC~GG~G~~T~CG~C l6SO 
INKFHFSDLPLTEL 522 

ATCCtGA 
TGGGACAAGTTCCACA;CC;GC&&%G;GGiCC;G 

W D K F H 

G~GC~CT~CA~GT~TT~GCTAAGCAAAGGCTACCGGCTACCGGAG~TCACTTACCAC~CTGGCGG 1;:; 
LSKGYRRITYHNWR 

I+ S 
CATGGCTTC~CGTGGGGCAGACCATGTTCCTTGCCGG 
HGFNVGQTMFSLLVTGKLKR 

TACTTCACTGATCTAGAGGCCTTGGCCA~GGTCACTGCTGCCTTCTGTCATGACATCG~ 1920 
YFTDLEALAMVTAAPCWDID 602 

CCTCTACCAGATGAAATCACA vGC;CC;T 
LYQMKSQNP 

GGGTCCTCCATCTTGGAGGCATCATTTGGAGTTTGGC 
GSSILERHHLEFG TGAG %i E 

A~CC~G~TA',CT~CC~G~CC~G~TC~CC~GC~GCATGAGCACGCGATCCACATGATG 
MEHAIHMM 

GDACATCG~GATCATTGCCACAGACCTTGCCTTGTATTTCRaGaAAaGGACCATGTTCCAG 2;& 
IATDLALYFKKRTMFQ 

AAGATT 
K I 

ATyATG;GA;TA;CC;GG;GT;GA;CCgAGTyAG 

CTGGAGCAGACACGGAAGGATTGTGBTGI;CCBTSiB3 CGCCTGTGATCTCTCA 27228; 
LEQTRKEIVMAMMMTACDLS 

GCCATCACC~CCCTGGGAGGTACAGAGCAAGGTGGTGGCTCTGCTGGTGGCTGCTG~TTC 
AITKPWEVQ SKVALLVAAEF 

TGGGAGCMGGTGACCTGGAGCGCACAGTGCTGCAGCAG~TCCCA~TC~CA~GA~GG~C 2400 
WEQGDLERTVLQQNP 762 

AGAAACaAGGCGGATGAGCTCCCCBAGCTLTC~G~CG~CT~CA~CG~CT~TG~GT~CA~T 
RNKADECPK 

TTTGTCTAT~GGAGTTCTCCCGATTTCATGAGGAGATTACACCCATGCTGGATGGGATC 2520 
FVYKEFSRFHEE ITPMLDGI go2 

ACT~CMCCGCAAGGAATGGAAGGCGCTGGCGCTGGCTGATGAGTACG~GCC~GATG~GGCC 
TNNRKEWKALADEYEAKMKA 

Fig. 2 continued 

CTG CAGCAGGCAGCCAAGCAAGCTGCTTCCGGGAACCAGCCA 2,6;,0 
LEEEKQKQQAAKQAASGNQP 1. 

GGAGGGaACCCACTCCAGGGTGCACCTGCATCT~GTCCTGTTGCATCCAGT~GCTGACT 
GGNPLQGAPASKSCCIQ 055 

GCACTGCAGCAGGGCACAGCCCTCAGGAAGGaGGAGGAGGTCACCCTGGCACTGGACAGTT~ 2760 
AGAACCAGGAGCTTGG~GTGGTGGC~CACAGCAGGCATCTATATCATC~TGGTCT 
TAGACATTGGTTCTGTTCTGTTCTGTTCTGTTCTGTTCTGTTCTGTTCTGTTCTGTTCTG 2880 
TTCTGTTCTGTTCTGTCCTGTCCTGTTCTGTTCTGTTTTAGACAGCTCTGGCTGG~~ G 

P 
AACTCTCTATGTAGACTGGGCTGGCCTCRBACTCACAGGCCTCCACCTGCCTCTGTGTCC 3000 
TGAGTTCTGAGTT~TAAGCABGC~GCACCA~rCACACAGGGACTTAGAGATTGTGTTT~TTC 
TAAAAAGTCTATCGAGTCTAGCCTBATATTCTAGACTTCATATACTGACTTGATATTTT 3120 
TTGTTCTTATAATGCTTGTBATTCTTATAAGCTTTTTAAACTTAGTGTTTTATTATAabaa 
GTGTTCGCTAATTCCCAAAAGTACAGAATTATACGGAATTC 

4cI 

109 
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4-WHS 

WKO-+ 

ws4--t 

C-W81 

*~;i~,~TC~‘~~T~TG~~“~~A~~~S‘~~~A~~~C~’I:;~RA~S~~~tl@~ACi~~~~~~~~~~h 
* .a , . D 

c~CG~cT~Ttit;cnt:;t~cT(~c(~At~~c.st~.r(;c~~A~;GTGt~AAGhGA~sGchG~ 
(-j .Y’ 

., I”4 ti : I+ C Q V P: Ir: 9 A A 

.wr~*rwCmzr 
1.4 I<' I?, I 

~~~t;rc;~~A~SA~,~lceiaAc~TT~Gt;~CT~~Cc 
13 M Q I!z :; 5 K 

6;A,CC‘~,~C~GC~~C~~~,"'f~~h~~A~a;CC~~~~~~~~~~~~~~'~~~ACCCTC'S~~ATGTRC~C 
I li C :; 1, M Y I? 

~~~GC~CA~TG~CRTAG~~G~AC~~G~TA~,~C~GC:C:T~;CA~CGG(;C~GC~TG~CAr;CCT 
* .a 9 L 

TCTCGRGGATTGCCTGGTGCCCCCTGACTCTGnGn'PCGT~TTC~CCCTGGACATTGGG~~ 
L ED c LV P P 0 s E IVFPLDIGI 

'PGTGCGCCRTGTGGCTCAGACC~G~GAEj;CA'~AAACGTGCAGGn'~GTGG~AGAGTGT~C 
v c I4 v RQ T 3NVQDVRECF 

CCRCT~CA~CT~RT~CG~CG~TGAGCTCACCGACT~~GTGACAAAGAACA~TT~GT~CA~ 
e LT I) Y VT K N 

ACCMTCATGAATGGCAAXATGTCG TMACTGGATGG 
P IMNGKDV K t D G 

CCGA'rGCTTCACGAGTGBRCIRTGIVIEATGTTTTCRC 
P c F TSEDEDVF T K Y L N F A T L 

hnACCTGARGATCTATCACCTAAGCTCChCnnCTGTGAGACACGCAGAG~CCAGGT 
N L K I YW L S Y L H N C ET R RG Q V 

GC'rCCT6TGGTCAGCCRBTAAGGTGTTTGAnGAGC~ACTAG~CATCG~AA~AC~G'~~C~~ 
LLWSANKVFEE 

CMGGCCTTCTATACTGTCCGGGCCTATCT~CTG~GhnCGGTATTCAGTGGGCCTCCT 
K A F Y T V R A Y L N C E R Y S VG L L 

GGACATGAGCMGGAGRAGGAGTTCTT?GATGTt;TGGCCTGTGCTGATGGGAGAAGCCCA 
DMTKEKEFFDVWPVLMGEAQ 

GC~ATACTCAGGCCCACGAACACCTGATGGCCGGCCG~G~TTGTCTTCTA~~~T~ATC~A 
YSGPRTPDGREIVFYKVLD 

TTATATCGTCCACGGCBBAG~GACATCATTCCCG 
Y ILHGKED IKVIFTPPADHW 

GGCCCTCGCCAGTGGCCTTCCAnCCTACGTAGCAG~GTG~CTTTAT~TGT~CATCAT 
A LASGLPTY v A E SGFfCNTM 

GAATGCTTCAGeTGATG~TGTTC~CTTTCAGGAGGGCaCCCCTGGATGATTCAGGATG 
NASABEMFNFQ EGPLDDSGW 

GG~GATCEaBGAATGTCCTCTCTATGCCCATa‘GTChLRCGA~~AGA'~'EGTGGG~GT 
IKNVLSMP IVNKKGE I VG v 

GGCAACeTTCTACRACAGG~GATGG~ 
ATFYNRKDGK'P 

GAAGTCCTTAT 
F D D Q D EV L sa 

CTGGGGTGGTCAGTGCTGMCACAGACACCTATGACAAGAT 
E s L T Q FLGWSVLNTDTYDXM 

G~CAAGCTGGAGMCCGTAnGGACWTCGCCCWGGACATGTG 
NKLENRKDXAQ DMVLYMVRC 

TGAC~C;ATG~TCehGGh;iP;TCCTGC::~.C~~~GGGF.TC~CCTTGGGA_~GABCCTGC 
D KDETQEILP TRDRLGKEPA 

120 
30 

240 
70 

360 
110 

600 
190 

720 
238 

Fig. 3A. cDNA and predisted amino acid sequences of the mouse PDE @-subunit. The start point of clone MPB-IQ is indicated above the 
sequence. Primers used for DNA and RNA sequencing, and for PGR amplification are underlined. The vertical arrow indicates the 10 bp insertion 

point. -+- 
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Fig. 3.4 continued 

T~AC~CTCACChGChTUAdC~~i~~GGAh~A'~~'~~~~Ah~~GAAGA~(:T~~~~A~~~C~~AC~A~ 
13 e rs E I> E L G I( I % K E I;: L 6 C P T K 

GT’~76;ACATC’PnlGhG’~‘~CCAC’~T~~’~C‘~~A’~C‘~~GA~T~~‘~ACAGA~~C’~GGAGCTA~‘~CAA 
k’ u I Y E iz I I F s I) f, 1: C 2’ t? L E L v K 

RTGTGGCATCCheATGTACTATGnGCTGC3TerheTCCGnAAG’~’r~CA~~~‘~~~CCAGGA 
c G I Q M Y Y E L G V V II K t- g I 1” Q .E 

GGTCTIPtGG~GC~C”~‘CZ”‘ETCT~‘rG~CA~C~AGCC’~ATCt~AA~A~TC~CCTACCAC~ 
V K A Y rz R P T Y I4 N 

CTGGGGCCACGGCTTCAnTCTnGCCCnGI\CCRTF'r~A~~~'rAC~~ATGACAGGC~CT 
IQ G W G F N V A Q T M F T LLMTGKL 

GAAGAGClATTACACTGACCTAGAGGCCCCnTGGTTACA~CTGGCTTGTG~CACGA 
KSYYTDLEAF A M V T A G L C H D 

CAA CA'rcGACC~~~~~~~CCPAAA~G~~A~~ 
I D 11 R G T N N L 0 N f~ L A K 

GT~AC~TG~CT~CT~NI'PTCTGGRRAGGCACCACC~GGAATTTGGG~GTT~CTGTTGGC 
I L E R fi N L EFGKFLLA 

AGAGGRGAGCCTGMCATCTRTCAGMCCTGRACCGGCGGCAGCATGAACATGTGATCCA 
E E S L N J: Y Q N L N R R Q H EN V r M 

CC;Ch;GG;CA;TG;CA;CA;TG;CA;,CGAC ~~~~~~ 

CTTCCAGAAGATTGTGGATGAGTCTAAGMG'rATGAAGATAAGNGAGTTGGGTTGAGTA 
F Q K I VDESKNYEDKKSWVEY 

CTTATCCTTAGAGACCACACGAAAGGAC;ATAGTCATGGCCATGATGATGACTG~ATGTGA 
L S L E T T R K c IVMAMMMTACD 

CGTGTCTGCTATCACClLRACCCTGGGELAG~CC~GA~CAAGGTTGCTCTTCTGGTGGCTGC 
LSAITKPWE KVALLVAA 

TG;GT;CT$GGk$X$GGzGG;m L~G~BAT~RACAGCCcATTC~~ 
VLDQQP 

G%TGAEGC 
G.2X&2ATTGACTTCGT 

1 
GFIDPV 

ATGTWCTTTCGTATACAAGGAATTTTCTC;AT;TC~CG~AG 
CTPVYKEFS b 

~CTGCMAATAACAGAAAGGAGTGGAAAGCACTA~ 
R L Q i-4 N R K E W K A L AD E YE AK V 

CMGGCCCTGGAGGMG~GAAGAAGGAAGAAGACAGAGTCGCAGCC~G~GTGGG 
K A L E L E KKK E E D R V A AK I< Y G 

CACWGAAGTTTGCAATGGTGGTCCAGCRCCCC 
TEVCNGGPAP 

CGTGTTTCATGGCTTTGGGTCCCTCCTGCCACT 
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Exon intron 
2332 

778 
GTATGTACTTTCGTATACAGgtgcgccaggaggtattcca....l.4kb.,..gagccc 
VCTFVYK 

P 

A2 Al 
i-w90 

Exon 
tccgggatcagtgaaacagcatggtgacttctcagl CGAT 

E F S R P 
F P L G I F S I P, 

2366 TTCACGAAGAGATCCTGCCCATGTTTGA . . . 
789 F H E E 1 L P M F D . . . P 

SRRDPAHV" P' 

Fig. 3B. Junctionsofthe 1.4 kb intron thatisalternativelyspliced.Predictedaminoacid sequencesofthe,%subunitandthe,@-isozymeareshown 
below the sequence. The numbering on the left is accordingto Fig. 3A. W90 is an antisense, insertion specific primer. Al, junction one at the 

3' end of the intron used for generation of@; A2, junction two used for 0'. 

I; 

MGEVTAEEVEKFLDSNIGFAKQYYNLHYRGKVISDLLGAKEA-A~FSNYHD~SVEESE 59 
MS-LSE Q RS G PT H FGKKLSPENVAG--ACEDGWLA CGSLRELCQ A 57 

; 

IIFDLLRDVQENLQAEKCTFNVMKKLCFLLRADRVSLFMYGIAELATRLFNVHKDA 119 
AL E VQDM SVNM RW KILRR TIH C Q S QP S 117 

VLEDCLVMPDSEIVFPLDMGVVGHVAHSKKIANVPNTEENLTEYQTKNILA 179 
i; L P I I QT MI QDVA CP SS A E D V s 177 

SPIMNGKDWAIIMAVNKIDEPHFTKROEEILLICYLNFVNLIMKVFHLSYLHNCETRRGQ 239 

i; T V L G C SE DVFT AT NL IY 237 

ILLWSGSKVFEELTDIERQFHKAL~TVRAFLNCDRYSVGL=D~TKQK~FFD~PVLMG~A 299 
; V AN F Y E E 297 

PdYSGPRTPDGREINFYKVIDYILHGKEDIKVIPNPPADN~~ALVSGLPP~VAQNGLICN~ 359 

f; QP V T A T ES F 357 

i; 

MNAPAEDFFEFQKEPLDESGWMIKNVLSMPIVNKKEEIVGVATFYNRKDGKPFDD~ETL 419 
S DEM N EG D V Q V 417 

MESLTQFLGWSVLNPDTYESMNKLENRKDIFQDIVKYHVKCDNEEIQKILKTREVYGKEP 479 
T DK A ML R KD E P DRL 477 

WECEEEELAEILQRELPDAESYEINKFHFSDLPLTELELVDKFHIPQ 539 
AD D GK KE GPTKFD YE EC GVR Q 537 

I 
EALVRFMYSLSKGYRRITYHNWRHGFNVGQTMFSLLVTGKLKRYFTDLEAL~VT~FCH 599 
V LFV A G A T M SY F GL 597 

DIDHRGTNNLYQMKSQNPLAKLHGSSILERHHLEFGKTLL~ESLNIFQNLNRRQHEHAI 659 
F AE Y V 6i7 

HMMDIAIIATDLALYFKKRTMFQKIVDQSKTYESTQEWTQYMMLEQTRKEI VM?@lMMTAC 719 
L E N DKKS VE LS T 717 

DLSAITKPWEVQSKVALLVAAEFWEQGDLERTVLQQNPIPMMDRNKADELPKLQVGFIDF 779 

Q A 777 
.L 

i# 

4 
VCTFVYKEFSRFHEEITPMLDGITNNRKEWKAL~EYEA~KALEEEK~KQQ~KQ-~SG 839 

L F RLQ V K EEDRVA KKV 837 
FPLGIFSISRRDPAHV" 799 

or NQPGGNPLQGAPASKS a59 

P GTEV G-GP K ST 856 

CaaxBox 
Fig. 4. Alignment of mouse FDE LY- and.&subunitaminoacid sequences. Gaps are indicated by a hyphen, identical residues by blanks. The C- 
terminal16residuesof$ are shown fromthepoint(arrow)wheretheframeshiftoccursintheci3'DiAsequrnce.A~~asterisk depicts astopcodon. 

The conserved domain thought to be involvedin catalysis is bracketed. The Caax motif at the C-terminus is boxed. 
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and human [21]. The predicted &subunit is 856 the p-subunit mRNA, junction A2 to produce 
residues in length, 3 residues longer than its bovine P’-mRNA. Although alternative splicing as a means to 
counterpart. Sequence similarity between mouse and produce protein diversity has been shown to be a ubiq- 
bovine PDE subunits [13,14,18,21] is at least 90%. The uitous phenomenon from Drosophila to man [6], this is 
calculated molecular weights are’ 100000 and 99000, the first example of such a pathway in a gene involved 
considerably larger than estimated by SDS-PAGE in mammalian phototransduction. The cellular origin, 
mobility [3]. Both sububits are acidic polypeptides with and function of the truncated PDE is not known. To 
C-termini that conform to the Cae motif (C = cys- determine the cellular location, an antipeptide antibody 
teine, a = aliphatic, x = any residue) [la] signaling specific for the C-terminus of ,& is currently being 
mulristep posttranslational processing [12,17]. prepared. 

C-terminal processing involving lipidation, pro- 
teolysis and carboxymethylation has been shown to oc- 
cur on the bovine PDE rr-subunit, but not on the 
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