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AratbraincS'?AlibraryconstLUCtedinlmbdaZAPIIWasscreensdWith 
threeoli~~leoti~prabesbasedonthereportedcoding~~of~IXL 
recqkorgene,RGB-2. A cmplete m clone, D2(8)-1, showing positive 
signalswiththethreeprobeswas 
analysis and dideoxy 

mbseqwntlyidentifiedbyrestriction 
seguenwanalysistobeavariantoftheRC;B-2gene. 

OaPparisonofthe~genesrevealeddLmost~~tehclaology~tthat 
D2(8)-1 contains an 87 @3 insert Within the protein ooding region and 265 
additionalnucleotides 5* q&reamfremthe5~endrqortedfor~2.Itis 
suggestadthatatleastiwomRNAspeciesencodhg forD2recqtorsmistin 
rat brain, possibly resulting frunalternative splicing of RNA. 0 1990 

Academic Press, Inc. 

Theactions ofdopamine (DA) inthenervous systemaremdiatedbyat 
least two types of receptors. Ilft receptoxx that mediate a positive cyclic AMP 
response are tern& Dl, while KN receptors that are negatively coupled to 
adenylate cyclase (AC) are termed D2 (1). Most neuroleptic drugs bind 
preferentially to D2 receptors (2). It has been definitively established that 
chronicneuroleptictreatmentinanimalspr~esanincreaseinthernrmber 
ofD2 receptors inbrain (2) andthat DAreceptoragonisttreatmentdecmases 
the nmber of D2 receptors (3). !IheabilityoftheD2 systemtoprcduce 
hcmeostatic increases inreceptor nmker mayhavephysiologiml importance 
otherthan inresponsetoD2 blockadebydrugs (4). Thus, studiesdirected 
toWardund- mgtherqulatorypmperties ofthesereceptorshavebmad 
implications. Ourprogress -this goal hasbeen significantly advanced 
by the isolation and characterization of a brain cI3NA (R.X+2) enccding for 
theD2 receptor (5, 6). Inthis report, wedescribethecloningand 
sequenoing of avariant D2 receptorctNA fmnratbrain. 

!Chree oligonucleotides corresponding to three areas of the coding region 
of RX+2 (5)) were synthesized with Applied Biosystems ins- tion and 
purified by Sephadex G-50 chmmatography: Pl (5'- 
A3'); P2, I5'- 
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-3'); P3 (5'm-3'). A rat 
brain (Sprague-Dawley), la&da SAP II CDNA library (2 x 106 reccanbinants), 
pm- usim~ y oligo.dT primer was carried through one anplification 

The 
Sk 

anplified library was screemdwiththethreeprcbesusing 
plague hybridization procedures (7). The filters were washed for 

1.5 hrs in 3 x SSC (1 x, 0.&5 M Nacl and 0.015 M citrate) and 0.1% sodium 
dodecylsulfate (SW) at65 C, thenprehybridized for2 hours in 3 xSSC, 5x 
Denhank's, 0.05% s$dium pyrophcsphate, 100 ug/ml denatured salmon spe.rm IXA 
and 0.5% SE at 37 C. Hybridization was carried out with Pl, P2 or P3, 
(3'-end labeled with32P-dideoxyATP) in 3 x SSC, lx Denhardt*s, 0.05% 
sodium pyrophosphate and 150 q/ml denatured salmon sperm IXA for 18-19 hours 
at 55'C. The specific activity of the probes was >7 x lo7 dpq/ug. Filters 
were then washed to a stringency of 1 x SSC/O.l% SDS at 5O'C. Selected 
clones were treated with R408 helper phage to excise the phagemid, 
pBluescript SK(-) containing the cDNA inserts frcm lambda ZAP II. Sequencing 
lnsertswerepreparedby subcloniqofrestricted fragments, purifiedtwice 
on agarcse gels, in pBluescript SK(-) or pSP73 (Prmega). Complete 
seguencing was acconplished using 2O-mer oligonucleotide primers based on 
E;Y;B-2thatweresynthesizedasabare.SupercoiledplasmidWIAwasalkdli 
denatured, neutralized, precipitated follcwed by primer annealing and 
sequencingbythedideoxymethod(8),usingKlenawfragmentandAMvreverse 
transcriptase. 

RESULX'SANDDISUJSSIDN 

One clone, designated D2(8)-1, positive with all three probes was found 
tocontaina 2.8 kb insert. Restriction analysis of D2(8)-1 was made using 
restriction erdonucleases known to act on RGB-2. An apparent identity in the 
restriction map was found; however, seguencing of D2(8)-1 revealed the 
presenoeofan87bpsegmntwithintheproteincodingregionthatwasnot 
found in RCB-2 (Fig. 1, A). Thededucedaminoacidseguence fmnthis 87bp 
insert is also seen in A. The presence of this 87 bp was confirmed by 
analyzing overlapping seguences using two 24-ner oligonucleotide probes 
designed as primers for this region. lhelongestopenreadirq frame in 
D2(8)-1 encodes a 444 amino acid protein with a molecular weight of 50,909 
daltons. An additional 265 nucleotides, upstream from the 5' end of RGB-2 
were also found (Fig. 1, B) and the poly A+ tail at the 3' end was preceded 
by 11 additional nucleotides (Fig. 1, C). The restriction map for D2(8)-1 is 
also shm (Fig. 1, D). 

The findiqofthisD2 cLWAvariantstronglysuggeststhepmsenoeoftwo 
IX moeptorMU?As ardproteins, possibly resulting frcmalternativesplicing 
of RNA. Recently, Snyderetal. (9) presentedpreliminary evidence for the 
exi&?meoftwomRNAspeciesemodingtheD2 receptor inrat. Using 
oligonucleotide primers designed for aqlification of the coding region of 
theD2geneinthepolymrase chain reaction, theyclonedtwo cIXJAspecies, 
me about 1250 nucleotides and the other about 100 nucleotides 1oqe.r. The 
cloning of human pituitary D2 receptors coded for by alterna~y spliced 
mRNAshasdLsobeenreportedinarecentabstract(10).~functiondL 
differencesbetweentheseD2 receptorvariantsreminstobeelucidated. 
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A. 
724 771 

5' GGcAAC~AcCcACccTGAGGAC~AAA~TGcAcC~ATc~ 
Gly ?isn C!ys Thr His Pm Glu Asp Met Lys Ieu Cys lkr Val Ile Met 
242 

810 
AAGlKTzaTGGGziGrlTcccAGrGzacAGGaxAGAAm3' 
Lys SerAsn GlySerPhePm Val AsnAqAqAqMet 

270 
B. 

yfBki 
-60 

5' a 3' 
-3.20 

-180 

-240 

-300 
OSCGGFI;GGGACCGGaX;C 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
Rx%-2 

C. 

5’ M(a)-1 

RGES-2 

-1 -35 

2428 
C TIcxAm 3' 
IIIIIIIIIIIIIIIIIIIIIIII I C 3' 

2328 
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see ieee 15BB 2eee 2588 

Fig. 1: A. !Ihe nucleotide and deduced aminu 
insert found in the rat cLXiA clone D2(8)-1. 

acid sequence for the 87 bp 
l'he 29 amino acid seqence 

is hserted at position 242 of the protein and position 724-810 of the 
nucleotide sequeme;pc6itiolll rep resentingthe firstnucleotideofthe 
pmtein coding area. !!& l'he 5'-emi of D2(8)-1 (-1 to -392) showing 265 
nucleotides upstmam frcm the 5'-end reported for RZB-2 (-266 to -392). 
c, The 3'-end of W(8)-1 showing differences at the poly A+ tail with 
RGE3-2. L F?estriction mp of 02(8)-l, scsne enzyme sites not sham. 
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