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Abstract

The gene Pds encodes phytoene desaturase, a key enzyme in carotenoid biosynthesis that converts
phytoene to {-carotene. We have cloned and analyzed the genomic DNA sequence of Pds from tomato.
In tomato Pds is comprised of 15 exons that, together with the introns occupy over 8 kb. A putative
promoter sequence has been identified by comparison with the cDNA sequence of Pds. A consensus
nucleotide sequence around intron splicing sites in tomato genes was determined by compiling data on
137 introns in 34 genes. This consensus sequence generally agrees with the consensus sequence of other
higher plants with only minor differences that are unique to tomato.

Introduction

Carotenoids comprise the largest class of pig-
ments in nature. They are synthesized de novo
only in photosynthetic organisms and in several
bacteria and fungi, but are essential cellular com-
ponents in animals.

Carotenoids are produced in the general iso-
prenoid biosynthetic pathway [6]. The first step
that is specific for carotenoid biosynthesis is the
head-to-head condensation of two molecules of
geranylgeranyl pyrophosphate (GGPP) to yield
cis-phytoene, a C,, colorless hydrocarbon. Phy-
toene undergoes a series of desaturation and two

cyclization reactions to yield B-carotene. Most
xanthophylls are oxygenated derivatives of B-
carotene.

Phytoene desaturase (PDS)is a key enzyme in
the pathway. In cyanobacteria, algae and plants
it is a single-gene product enzyme that carries out
two dehydrogenation steps of phytoene to yield
{-carotene [ 13, 16]. We have recently shown that
in cyanobacteria PDS is a rate-limiting step in
carotenogenesis [10]. Genes for enzymes in-
volved in carotenogenesis have been cloned from
Rhodobacter capsulatus, two Erwinia species and
Neurospora crassa | 1-4, 15]. However, due to lack
of sequence conservation they could not be used

The nucleotide sequence data reported will appear in the EMBL and GenBank Nucleotide Sequence Databases under the

accession number X71023 (LEPDSG).
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as molecular probes for cloning the homologous
plant genes.

The gene Pds, encoding a plant-type phytoene
desaturase, was first cloned from Synechococcus
sp. PCC 7942 [8, 9]. The cyanobacterial gene was
used as a molecular probe for isolating the ho-
mologous cDNA clones from the alga Dunaliella
bardawil [17] and from tomato [16] and soybean
[5]. Thenucleotide sequences of these clones have
been determined. The nucleotide sequences of the
Pds gene from the cyanobacterium Synechocystis
6803 [14] and the cDNA from bell pepper [12]
have been recently published. Comparison of
these sequences indicates a conservation of over
609, in the amino acid sequences of the various
deduced PDS polypeptides [17].

Carotenoids are produced by all foliar tissues,
however there is a large increase in carotenoids
synthesis in certain tissues, such as flower petals
and fruits. We have shown that this rise is ac-
companied by an elevation in the steady state
levels of Pds transcripts in ripening tomato fruits
[16] and in tomato leaves which are exposed to
high photon flux density [ 17]. The increase in the
amount of Pds mRNA has been recently found to
be 10-fold in flowers and 10-fold in fruits [11].
Previously we have shown that Pds is a single
gene in the tomato genome [ 17]. This observation
has suggested that a transcriptional regulation of
the same Pds sequence, which is likely to involve
a single promoter, is responsible for the control of
carotenogenesis. To study the molecular mecha-
nisms of regulation of Pds transcription, we have
cloned the genomic Pds sequence. ‘We present
here the organization and nucleotide sequence of
the Pds gene from tomato.

Cloning and sequencing of Pds from tomato

A genomic DNA library from Lycopersicon escu-
lentum VF36 (kindly provided by Dr D. Zamir,
Faculty of Agriculture, The Hebrew University of
Jerusalem) was screened with Pds cDNA [16].
This library was constructed by cloning genomic
DNA fragments, resulting from a partial diges-
tion with the restriction endonuclease Sau 3A,

into the Bam HI site of ¢4 EMBL3. Escherichia
coli strain KM 392 was transfected with the re-
combinant phage.

The genomic library was screened by plaque
hybridization using as probe the *?P-dCTP-
labelled cDNA from L. esculentum encoding phy-
toene desaturase [16]. A positive 4 phage clone
was isolated. The restriction map of the genomic
DNA insert surrounding the Pds sequence is
shown in Fig. 1.

Five Hind 111 fragments, which were derived
from the original genomic insert in the phage
vector carrying the gene Pds, were subcloned into
the plasmid pUC118 and deletion derivative were
generated. The double-stranded DNA templates
were sequenced by the chain termination method
[20] using the Sequenase kit (USB). The nucle-
otide sequence is given in Fig. 2.

The coding sequences of Pds and the introns
were identified by comparison with the ¢cDNA
sequence [ 16]. This comparison revealed that Pds
in tomato is comprised of 15 exons interrupted by
14 introns. One of the introns is located in the
5’-untranslated region. The exon-intron organi-
zation of Pds is schematically illustrated in Fig. 1.

According to the ¢cDNA sequence [16] the
transcription starts at nucleotide 561 (Fig. 2). Pu-
tative promoter “TATA box’ consensus sequences
are found upstream to this site. We presume that
this promoter, together with the nucleotide se-
quence upstream to it, are involved in the regu-
lation of Pds transcription during fruit ripening
[16] and following oxidative stress [17].

The tomato gene that encodes the chromoplast-
type of phytoene synthase, Psy!, has recently been
reported [18]. Though its expression during fruit
ripening is up regulated at the transcriptional level,
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Fig. 1. Restriction map and structure of the tomato genomic
Pds gene. H, Hind 111; E, Eco RI; P, Pst 1. Boxes represent
exons; NH, and COOH, represent the amino and carboxy
termini of the protein, respectively; arrow, beginning of cDNA.
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Table 1. Consensus sequence for RNA splicing in tomato and other plants. Nucleotide frequencies are given as a percentage. A
total of 137 introns were examined. L.e., consensus for tomato; 4.¢., consensus for Arabidopsis thaliana (data from the Arabidopsis
Data Base); Plant, consensus for higher plants (data from Brown [7]).

A. Nucleotide frequencies at the 5’ exon-intron splice junction

Exon Intron
-7 -6 -5 -4 -3 -2 -1 +1 +2 +3 +4 +35 +6 +7
A 307 31.4 314 27.7 32.8 77.4 5.1 0.7 1.5 74.5 61.3 24.8 17.5 43.0
C 21.1 19.0 21.9 16.1 38.0 3.6 2.2 0 6.6 5.8 16.8 11.7 16.8 8.8
G 16.8 26.3 13.9 22.6 19.7 5.1 85.4 97.8 0.7 2.9 2.2 43.1 9.5 8.8
T 314 23.3 32.8 33.6 9.5 13.9 7.3 1.5 91.2 16.8 19.7 20.4 56.2 39.4
L.e. t/a N t/a t/a cla A G G T A A G T A/T
A.t. t/ajc ajc A G G T A A G T T/A
Plant C/A A G G T A A G T
B. Nucleotide frequencies at the 3" exon-intron splice junction
Intron Exon
-15 -14 -13 -12 -11 -10 -9 -8 -7 -6 -5 -4 -3 -2 -1 41 +2 +3 +4 +5 +6 +7
A 292 234 234 17.6 182 24.1 337 314 22.6 32.1 17.5 29.9 44 949 29 8.0 197 263 314 153 314 270
C 102 73 88 109 95 146 95 131 161 102 29 117 657 29 0 139 124 204 146 139 160 16.1
G 17.2 168 153 13.1 19.7 117 109 8.0 11.7 183 13.1 292 1.4 22 956 569 241 248 299 32.1 27.0 314
T 43.1 52.5 525 584 525 49.6 409 47.5 49.6 394 66.5 292 285 O 1.5 21.2 43.8 28.5 24.1 387 25.6 255
Le Ta T T T T T T/A T/IA T TA T N C A G G T N N TGN N
At T T T GjaeC A G G T N N
Plant T T T T T T T T T T T G C A G G

it shares no sequence homology with Pds in the
promoter and upstream sequences.

Previously, we have demonstrated by Southern
hybridization with ¢cDNA that there is a single
Pds sequence in the tomato genome [17]. The
predicted restriction fragments of the genomic Pds
are consistent with our previous results, thus con-
firming that Pds is a unique gene in tomato.

Consensus sequences for splice sites in tomato
genes

Nucleotide sequences at the intron-exon junctions
in the Pds gene are generally conserved with the
consensus intron borders sequences in eukaryotic
genes [7]. We have compiled data on the nucle-
otide sequences at the exon-intron borders of all

known tomato genes that are available in the
GenBank database and additional three unpub-
lished genes, CD4A, CD4B and the gene for
threonine deaminase. The proposed consensus
sequences for splicing junctions in tomato genes,
based on 137 introns in 34 genes, is given in
Table 1. Most intron sequences start with GT at
the 5’ and end with AG at the 3’. The tomato
splice junction consensus sequence at the 5’ is t/a
Nt/at/ac/aAG|GTAAGTA/T (Table 1A).
It agrees generally with the splice junction se-
quences of plant and animal introns [7]. The to-
mato 3’ consensus sequence is T/a TTTTT
TAT/ATT/ATNCAG|GTNNG/TNN
(Table 1B). It differs from the general consensus
of plants at position —4, where any nucleotide
can occur, as in the animal sequences [7]. Al-
though plant introns are essentially similar to
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AAGCTTGACGATTTTCCTTCAGAGTAGAAAT TGAAAAGAATCAACTAAAAAGGATAGTCCTTCGATTTGATTTCCGGCTTAAAAATAAACTAATAAGAATGAGAG
AGCGAATAATAGAATATTTTGAAATTTTAAAGATATTCAACTATGTTAAATTGCGTTATAAATTTCTTAAATTAGTAGCACCTAATAGTTTAGTTCTCAAAAGTC
AAAACTACTACATAATCGTGCTCATTTTTCACATTAAAATGCCTACATGATGTAAAAGTAAAACTCGTAGCATTCTACGTGT TTTACTCAACTCAAACATCCTGT
TCATTTTAATAAACGTACGATGAGCTTCTCTCTCCAATTTTCTTTTCTTTTTTTTTTTTAAAAAAATATTTTTTTTIATATCAATCCAAATGGGCTCCAATTTAT
CATAAATTAGGTAGAAACTTAGATATTAAAGAAAGAAAAGGGTTTATCTCGCAAGTGTGGCTATGGTGGGACGTGTCAAATTTTGGATTGTAGCCAAACATGAGA
TTTGATTTAAAGGGAATTGGCCAAATCACCGAAAGCAGGCATCTTCATCATAAATTAGTTTGTTTATTTATACAGAATTATACGCTTTTACTAGTTATAGCATTC
GGTATCTTTTTCTGGGTAACTGCCAAACCACCACAAATTTCAAGTTTCCATTTAACTCTTCAACTTCAACCCAACCAAATTTATTTGCTTAATTGTGCAGAACCA
CTCCCTATATCTTCTAGGTGCTTTCATTCGTTCCGAGgtaagaaaagatttitgtttetttgaatgctttatgecactegtttaacttctgaggtttgtagatet
tttaggcgactttttttttttttgtatgtaaaatttgtttcataaatgecttctcaacataaatcttgacaaagagaaggaattttaccaagtatttaggttcaga
aatggataattttcttactgtgaaatatccttatggcaggttttactgttatttttcagTAAAATGCCTCAAATTGGACTTGTTTCTGCTGTTAACTTGAGAGTC
M PQ@TI GLV SAVNILRYVY
CAAGGTAGTTCAGCTTATCTTTGGAGCTCGAGGTCGTCTTCTTTGGGAACTGAAAGTCGAGATGGTTGCTTGCAAAGGAATTCGTTATGTTTTGCTGGTAGCGAA
@ G S $AY L WS SRS S SLGTETSRDS GT CLQQRNSULTC CTEFAGS SE
TCAATGGGTCATAAGTTAAAGATTCGTACTCCCCATGCCACGACCAGAAGATTGGTTAAGGACTTGGGGCCTTTAAAGgt ttggtttgaattctatagactygaty
S M GH KXKLKTITRTWPHATTRERRLVYVYKTDTLSG®PTLHK
acttgaattattatctcaaggcatatatttctctaaaataaaggaactatcttgtcattcagGTCGTATGCATTGATTATCCAAGACCAGAGCTGGACAATACAG
I DY PRPETLTDNTUV
TTAACTATTTGGAGGCTGCATTTTTATCATCAACGTTCCGTGCTTCTCCGCGCCCAACTAAACCATTGGAGATTGTTATTGCTGGTGCAGgtgatattcecgggte
N YLEAATFLSSTTFRASPRPTI KPLETIVTIASGA
ATCTATATTTGTAGCATTCGTTTTGCTTATT tegaaggaageatttttttgetgtattatcatttgaatatttattgtacctgtacatgeectgattaactgttty
actacaaaatttgaggttattaagcctcttgtcattttgcgactaaatagaaagtcactgetgattggactaggagcagttacacaagttgtaaattttggacta
ttcageccatcactctetttatitectgetgttataatgtettatctectetatcatttgagecatgataagtecactgaacatgetattgtetgtgacatgtecaaat
ggtgactctgaagtattagaggttgtatatatcaattctccagtgcaagattgatcccatcecactatacctatatattgcagtatgtggagttecaaaatttga
acactaaattaagttacacaataaggggttgcaacctttaatgcatgcaatectgtgagaacgtgaagcagatatatgatagatcttcatatttcatetttactat
gctggagcagtgacctctaagetgecttgaacttgttcattgacttggttgcaaaatactgtaacattcattttecaactagtactataatcaactagtagaaaat
tatattactacctaaagaagtgttatttgcatgatttgttccattgtacttcanagcatataataaagaaggcaacgcaaggtactagatagctatttcagataa
atggagcagtaacatgattctatgataattcaactttttggaatatcagGTTTGGGTGGTTTGTCTACAGCAAAATATTTGGCAGATGCTGGTCACAAACCGATA
L GGLSTAKTYTULADAGHEKTPI
CTGCTGGAGGCAAGGGATGTTCTAGGTGGAAAGgt taagaagatcaaaaatttecttttttttaaaaaatectttttetttttgtgtetttecctattagtagte
L LEARUDVLGS G K
ctttttggggtaggggttetgtttgtttcatataaatgtgetgtetttetggtagattectacgtaacctagctaatacctitagtetagatcactatgttaagta
gtttcaaaacaaaaaactctctcttagtttgttttatgttttgatgcatgttttctctaaagattagatgtectttttgtetacttgettttgttacatttgeat
ttaggtgcaagttggtatttgcatacttaataatgecatgttttaattttacttttctgectattctatgtectttaatcaagaategatttgcacgctatttett
cctecgtattttatgcatctatatgetttcaagttgaaatggctagaatggattatecttgettatggagtcaccaagaattctagttgtataggcaaacaattgat
ttagtattagtctttatgtgttctactgttgagaatttatatctccetttagGTAGCTGCATGGAAAGATGATGATGGAGATTGGTACGAGACTGGTTTGCATAT
VAAWIKUDUDDSGD WY ETGTLHI
ATTCTgtaagtttgacctctcattgttatatgtttacgttaatcttctatatactgtcattgtatttttttttttgatctectageccaattagacatctectatee
F F
tcgtttgtegtttatcgtttatcttttacaaaaatagcctattattgtcagtaaatetgtattttgtctagettetectttetcatettattattcatatagtaa
ctcatacaaattggtgcttgatctettttaagTTGGGGCTTACCCAAATATTCAGAACCTGTTTGGAGAATTAGGGATTAACGATCGAT TGCAATGGAAGGAACA
G AYPNTITOQNTLTFGETLGTINDRTILGMWIKTEH
TTCAATGATATTTGCAATGCCAAGCAAGCCAGGAGAATTCAGCCGCTTTGATTTCTCCGAAGCTTTACCCGCTCCTTTAAATGgtgagetaatcacgagtaaatt
S M I FAMPSK®PGETFSRTFDTFSEA ALUPAPTLNSGEG
tctcectettgtagttattttgttaaacttcectaataagetgtaaagttgattagaattctaaaaaaaaaatctgtaaaattgataagtcaatcacacctatgg
gactttactaaccttaaaagagcataaaagttcattacttcttcattggaccttttgtgtgcagectaaaatattaaattectttgatataatttgcagGAATTTTA
: I L
GCCATCTTAAAGAATAACGAAATGCTTACATGGCCAGAGAAAGTCAAATTTGCAATTGGACTCTTGCCAGCAATGCTTGGAGGGCAATCTTATGTTGAAGCTCAA
A Il L KNNEWMILTWMWPET KVIKT FAIGLLPAMLTSGS G® QSYVEAS?
GATGGGATAAGTGTTAAGGACTGGATGAGAAAGCAAGtgcgtaatcaattatgttgetttttaagtgcataaaccctggctatatagttaccagttcacacacaa
D GTIT $§$V KD WMRIKZQG
attttcatttgaggtgttagattgtctactgcctetettttgctaagagecatacatctagcaaaatctcagcageagcaagttgetttgcaggGTGTGCCGGACA
v P DR
GGGTGACAGATGAGGTGTTCATTGCTATGT CAAAGGCACTCAACTTTATAAACCCTGACGAACTTTCAATGCAGTGCATTTTGATCGCATTGAACAGGTTICTTC
VTDEVTFIAMSIKALNTFTINPDETLSMOQ@CTIULI ALNRTFILAOQ
AGgttagaatcctgatcccacattcaaaacaaagagagagagagaagtacttttgtcecttccagactctcacataacatgaaatctctaactaaggagcttaaa
tgtgattgggttgtecataagtteatettgtttggtacgecaacactagattyctgtaggaaacattcataatggecagttttgaagatgaaacttttgaagttace
atccgtcaaataatatactttggttttgettgttacttctggagggacaggtttctetaggttgagggcatattgtttaactgctggagaagtttttgtttaate
gacatactctcagaagcttctactagcagaaatggaactgatttatgctaacttggacacttatattaaccatcctetectectttttetttteccattactttt
ctgaatcatcttcaggaacttetattaaacttctecaaattctaccatgcaaatgggectettgtaaattatacecctgaatetecatggatgaaggactactttac
tgattcacttttaaacagctcagttgtcatctagtatgcattttattgtettaaagaatttaaggtgaactacttataacttggaaacaaacaaacccegaaaga
ataagaaatgatggtgaatttctccattcagtttagecttttctgatatattgattataattaacagGAGAAACATGGTTCAAAAATGGCCTTTTTAGATGGTAAT
EKHGS KMATFLDGN
CCTCCTGAGAGACTTTGCATGCCGATTGTTGAACACATTGAGT CAAAAGGTGGCCAAGTCAGACTGAACTCACGAATAAAAAAGATTGAGCTGAATGAGGATGGA
PPERLTCMPIVEUHTIES S KS GGV RLNSRTIIKTEKTIETLNET DG
AGTGTCAAGAGTTTTATACTGAGTGACGGTAGTGCAATCGAGGGAGATGCTTTTGTGTTTGCCGCTCCAGgtataatatecattatactagttgattaatecagt
§ VK S F 1L SD OGS AIEGDATFVEFAARAPUV
tttcagtttcttaatatgagttatgatttttgctgatttttgatgaaccaattagTGGATATTTTCAAGCTTCTATTGCCTGAAGACTGGAAAGAGATTCCATAT
b I F XL LLPEDUWIKTETITPY
TTCCAAAAGTTGGAGAAGTTAGTCGGAGTACCTGTGATAAATGTACATATATthtagtgttgaatatattttacttgttagtgtttgagagatgcatacctatg
F @ KLEKLVGVPVINVHIUW
tatgtgcaatgaaatgtctatacatgtatgtttataaatattgacttgcatatcctcagtcttgtgtgaatttcccttygaatgaggaattatggatgttgggttt
tccgaaacttagatagtaaaagtgcaaatttctgtacatattttaatgagaagaactaccategttetggecattagtggetaatattctgctgaaaagaaaaaa
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5356 attctcatcatgaattcatatgtatccttaatatactgaagcgactacagttatcggtaccaaaccaataacgattgtataaattaaactgcaGTTTGACAGAAA 5460
417 F D R K 420
5461 ACTGAAGAACACATATGATCATTTGCTCTTCAGCAGgttaatttcattcactttattcttccaaagcagtttgtgtgtcgatgacttecattttcatttagttecee 5565
421 t K NT YD HLLF SR 432
5566 ttcctectcttccagtgtcattattatttgatacaacattgagtagacggattatcaatttcctgcaaatttcctagtgacttaaatcattagattcatatcatt 5670
5671 gtasatggctatgtttaatagaaagttaatgaagtatttattggtctaaataagcatttgttgttgccccteccectteccggtgaaaatecttctctaagcatt 5775
5776 agctggtgagattcagttgaggatagacatgacatgtcacggecaaccacttctecgtggcatgaaaaatggactagagatccaagtegtcacatttcatcageta 5880
5881 tatgttaattatgttccctttagtttttaaatgacaccggctggtggagacagataaatagagctectttttcaattcttaaaaatattgtgttgtttatgatac 5985
5986 ttctattggttccttttcttaatttetetttcatattcatgcagAAGCTCACTGCTCAGTGTGTATGCTGACATGTCTGTTACATGTAAGGtattcatatgtaac 6090
433 S S LLSVYADMSVYTCK 447
6091 catttatattgctctcaasattataatctgtggacttgtgtataatttgctgtgaattcgataatgctgttggtaagtgtatgaattcccgetgttgtaatettca 6195
6196 tttggatatacaatgatattggttttgtatatatggaatagccagggctatgatcectgtctgtgcacgggeccggagccaccacatgaggcaagttacacaggac 6300
6301 aagtaaagaaattttgacgaaacttagccggagattttttttttccattttagctaattttctaagaatttaatgggataaaattcttttattagctatctaggt 6405
6406 tcttgctgccttgggggtggaggggtaagaagagaacttaattcagtgttacctgcagttttggaaagagtctacagatctacttctcagttttattggttgtgg 6510
6511 aaatctgtacaaatataaagcattgec 144 gttaaacttgaaaaaagaggcttatgatagaacactcagacaattgtctatcgtaaaaatattt 6615
6616 tcctttgctgtgtatagtcattatcccattctettecatgtgtgttttacgacectetgacatagetggectotatgcagGAATATTACAACCCCAATCAGTCTAT 6720
448 E Y Y NP N Q S M 456
6721 GTTGGAATTGGTTTTTGCACCTGCAGAAGAGTGGATATCTCGCAGCGACTCAGAAATTATTGATGCAACGATGAAGGAACTAGCAACGCTTTTTCCTGATGAAAT 6825
457 L E L VF AP AETEUMWTI1 SR SDSETIDATMIKTETLATLTFFPDTE!I 491
6826 TTCAGCAGATCAAAGCAAAGCAAAAATATTGAAGTACCATGTTGTCAAAACTCCGAGgtaatatagcatttgtecttcatagttgcteatcatgatatgtttttt 6930
492 S A D Q@ S K A KT LKYHVVKTTF PR 510
6931 cactcttcatacaaatatttagatcatatttgagagtcctgcatttactagaatcgagtccgaatggagtctatacatgaatecttgttgatetgetttttttct 7035
7036 ctcagGTCTGTTTATAAAACTGTGCCAGGTTGTGAACCCTGTCGGCCT TTACAAAGATCCCCAATAGAGGGGTTTTATTTAGCCGGTGACTACACGAAACAGAAA 7140
511 $ VYK TVPGECEPTCRPLOGQRTS?PIEGFYLAGDYTZ KS® QEK 543
7141 TACTTGGCTTCAATGGAAGGCGCTGTCTTATCAGGAAAGCTTTGTGCTCAAGCTATTGTACAGgtaagttctcactggttgtcageagttgtttcttteattect 7245
546 Y L AS MEGAVLSGIKTLT CAQATIUVASQ 564
7246 ggtatgtttgattatattctgtcttctttgttatggtagagaagtgtagaaccatttcttaggcattacatttggtageagtetetttetgtaagectgtttcte 7350
7351 attaatttggcgggagagaggggttgtcaagtagtacaacttcacttctgacggagettettteteteaacttgtaccttcaacagaaatggatgtcgaacatge 7455
7456 ctatactaattctgcctagcgtaatagtttctccaaccaaatttaatagtttgtgcacacaccagttagtcaaggagtactgtagtcteccattettaattatgg 7560
7561 tcttggtttgatcccttggaaaaggagaaaatgttggagggagcaatttcccctttaaacggcacgcaaacagataaggttggacgagtgagtttgaatactgga 7665
7666 tggattaacaacaaaaaattggacggctacagatgcagtgttgtgtgtcttagaacctcagtagtagcgtgatatatgcagagagttgtgttattcatetttata 7770
7771 cacctatatttgcagGATTATGAGTTACTTGTTGGACGTAGCCAAAAGAAGT TGTCGGAAGCAAGCGTAGTTTAGCTTTGTGGTTATTATTTAGCTTCTGTACAC 7875
565 DY ELLVGRSQQKT KTLSEA AS SV YV * 583
7876 TAAATTTATGATGCAAGAAGCGTTGTACACAACATATAGAAGAAGAGTGCGAGGTGAAGCAAGTAGGAGAAATGTTAGGAAAGCTCCTATACAAAAGGATGGCAT 7980
7981 GTTGAAGATTAGCATCTTTTTAATCCCAAGT TTAAATATAAAGCATATTTTATGTACCACTTTCTTTATCTGGGGTTTGTAATCCCTTTATATCTTTATGCAATC 8085
8086 TTTACGTTAGTTAATATCTATCTATCGATATTCTAGTATCTTATACTATAGATCCAACTGAACCAAGAATTATGAACCGTGTCTTCCAGAAATTCTAATAATGAT 8190
8191 GGGAGCAATATAAATATAAGGATGTCTTTGACAATAAAAGGGCGGTGGAAGAGTTATAGTGAAAGCTT 8258

Fig. 2. Nucleotide sequence of the Pds gene of tomato. The deduced amino acid sequence of PDS is written under the first
nucleotide of the coding sequence. The introns are shown in lower-case letters. Predicted TATA and CAAT consensus sequences

are underlined.

eukaryotic introns in terms of 5' and 3’ of the
splice sites, they generally have less pronounced
polypyrimidine stretch at 5 to 15 nucleotides up-
stream to the 3’ splice site and, instead, they
contain A and T [7, 20]. The tomato sequence is
similar to other plants in this respect. This A-T-
rich sequence is more pronounced in dicots than
monocots and is required for efficient splicing
[20].
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