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Stayton et al. [5] have recently reported the sequence 
of  a petunia cDNA clone, LHCI-15, encoding a Pho- 
tosystem I (PSI) chlorophyll a/b-binding (CAB) 
protein which is part of  a complex known as LHCI-  
680 or CP24. We used the petunia cDNA clone 
LHCI-15 to isolate the corresponding Lycopersicon 
esculentum (tomato) genomic and cDNA clones 
from our genomic [6] and cDNA [2] libraries. The 
tomato genome contains a single gene encoding this 
type of  CAB polypeptide. The gene was designated 
Cab-7, and it maps to the end of  chromosome 10, 
1.3 ___ 1.3 cM from the RFLP marker TG122. In Fig. 
1 we present the nucleotide sequence of  Cab-7, start- 
ing from the Hind III site 602 nucleotides 5' to the 
initiating ATG codon and terminating 360 nucleo- 
tides 3' to the last codon, a total of  4261 nucleotides. 

Two "CCAAT" boxes are found in the 5' end of  
the gene, at positions 480-484 and at positions 517- 
521. A "TATA"-Iike sequence is found at positions 
527-536, and the first nucleotide of  the longest 
cDNA clone isolated, pCAB7-1B, is the A at posi- 
tion 561, 25 nucleotides downstream from the end of  
the TATA box. The last nucleotide of  pCAB7-1B pri- 
or to the poly-A tract is the C at position 4120; anoth- 
er cDNA clone analyzed, pCAB7-2A, terminates at 
the T at position 4101. Cab-7 contains four introns: 
the first intron (positions 659-2573) contains 915 bp, 
the second (1760-2122) 363 bp, the third 
(2161-2993) 833 bp, and the fourth intron 
(3509-3977) 377 bp. 

The second intron is located in the same position 
as an intron in a recently identified PS II CAB gene 

(E. Pichersky, unpublished); an intron occurs three 
codons downstream from this position in the PSI 
Type I CAB genes [3]. The other three introns in 
Cab-7 do not occur at positions where any of  the in- 
trons of  previously characterized CAB genes are lo- 
cated. The first intron of  Cab-7 is unusual as it oc- 
curs in the middle of  the region encoding the transit 
peptide (the first 41 or 42 codons [5]). In addition, 
its 5' boundary GC, is a rare variant of  the consen- 

• sus GT 5' splice site; as with the other such variants 
[4], the octamer AAGGCAAG around and includ- 
ing the site occurs. 

The protein encoded by the tomato Cab-7 gene is 
over 90°70 identical to the one encoded by the petunia 
LHCI-15 clone, but 12 of  the 14 positions 45 -58 ,  at 
the mature N-terminus of  the protein, are different, 
and no differences are observed in positions 157 to 
the end of  the 270-residue protein. Comparison of  
the tomato CAB-7 protein and the petunia LHCI-  
15-encoded protein, which we designate PSI Type II 
CAB polypeptides, to the PSI Type I CAB polypep- 
tide [1, 3] shows that the first two are substantially 
divergent from the latter. Sequence similarity is ob- 
served only within two conserved regions previously 
identified in comparisons between PSI and PSII 
CAB polypeptides [1, 5], and in these two regions the 
similarity between Type I and Type II PSI CAB poly- 
peptides is only marginally greater than the similari- 
ty between any PSI CAB protein and PSII CABs. 
The pattern of  steady-state level of  Cab-7 mRNA in 
the different tomato organs and under different light 
regimes is very similar to that of  other types of  toma- 
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AAG•TTAAATCT•GATTG•AATTAGTTCAAAA•TTTCAGTTTAAATATATA•TTGCCAAAGGATT•AATAGACGAAGTTCAAATGAcc•C•cAc••CcAC 100  
•CCCGCGTCCGTCTGT•TAAGGGAGTTCATTTGAACATGATATGATTA•AATTATGTAAAATATTTTTAATATTTTAGAAATTTTTTAATAAATTCTAA• 200  
TT~GACAT~GATGAATAACCAAATGAAGAGTTGAAGAATGAAG~ATG~CAAGTGAATAAGGAAAAATAAATATTTA~TTTGTTAA~AAAAAACA 300 
A•AAATTCATTATGAT•T•ATAAAAGATT•GAAAAAAATAAATATA•ACAAATTTTAC•GAAT•GAAT•GAGAAGTA•TTAATTCCAA••ACTATTAGAA 400  
TGGGGA•ATGATGAGTGTGATAGAGGGGGTATAAGAA••A•AATATTGGGTTGTGGTTGC•A•ATGG•AATTTAAGTAG•cAAT•A•ATATTGA•T•TTC 500  
TATCCATCAAGATAAGC~AATTCTCATAATAAAATACCACAAAATCT~ATTGTC~TTGGTAT~TCT~ATAATCACAAACACAAGAGTGAAGAATTTGCCG 600  
AC ATG GCC TCA GCT TGT GCT TCA TCC ACC ATT GCT GCT GTT GCT TTT TCT TCT CCA AG GCAAGTCTTTTCGATTTTCATA 680  

M A S A C A S S T I A A V A F S S P S 
TCACTAATCATCAACGATAAAACTATATACGTAGTATCATcGAAGTATAAGTGAT•ATCGTTGAATTcATGTAATTATGTcACGATcACTATGTcTTTAA 780 
ATAAGTTTAG•ATGTATA•TA•TTTTATCTCATTTA•TTATATTTATTAATAAAAATAATTAT•T•AAATTATTTAcTA•TTTTAGAAGTTTAAA•TAAA 880  
AGGAAGA•AATTAATAACTTAATTATTCTTAGGcGTCTATTTAATTTTCTAATTAAAT•ATTTTTGTTTGATATTCTAG•ATGACTTTGAGAATTATATA 980  
CTCATTAA•GGAGATGATA•ATATATTAAG•ATATTTAATTTAGAGATATTATAGCTTAAATATCAATAATAATGTTTAAATAGTTTAAAAAAAATGTAA 1080  
TCAA•AGGCGATATCATTATTCTAcTATGAAAATATCTTCCTTTTAAATTTTGTTcTTAcTTTTAATGATATGATATGAT•TTGTTATA•AAATAGTTAA 1180  
CTAGTATTTTTTTGAAAAGTTATTAcAAGAAAAGGAAAAAGGTCTAAGTATATTCGAATTTTAATCAAAATTATTGTAACGATAT•TTACTTTGGAAAAG 1280  
ACCTTTTACCCTG•ACTATTTAATAATGTATTTAAAGATATATATATGT•CGTGTGGACATATAA•ATATTA•ATAATTATAAATAGTAATGTGTCCACA 1380  
TTGA•ACATATATGCCTTAAAAATA••TATTAAATAGTcAGGGTAAAAGATCCTTcTATAAAATTTGATATTGTAACAAcAATTTCGACCAAAAGTTAAA 1480  
ATA•TTTTCGGACCATTTT•CATTAAACATTATCATATAAATTGAGT•TGAGTATAAAAAATA•GATAAATAATTTGAAATAGTTTGTTGCAG T TCG 1577 

S 
AGG AGA AAT GGA TCA ATT GTA GGA ACA ACA AAA GCT TCA TTC CTT GGA GGA AGA AGA TTG AGA GTA AGC AAA TAC 1652 
R R N G S I V G T T K A S F L G G R R L R V S K Y 

AGT ACT ACA CCT ACA GCA CGA AGT GCA ACT ACA GTG TGC GTT GCT GCA GAC CCT GAC AGA CCC CTC TGG TTC CCT 1727 
S T T P T A R S A T T V C V A A D P D R P L W F P 

GGC AGC ACC CCA CCT CCA TGG CTT GAT GGC AG GTAATTTATGATCTAATTTTGATTTTTCGAGTTTCATATCTGAATTAGTAGATTTGT 1816 

G S T P P P W L D G S 
T•GTTT•TTTG•TATAATATATAAATATAT•ATTTAAcTTTGAGTATGACACTTAAATTTGTATAAA•TT•ATCAA•TA•GTA•A•AcACATGT•TTAC• 1918 
TGACAAT•AGTATTTTACGTGGTCTCCTAC•TGTATAT•GACcACATATATATACTTGTTCAATTTTATAC•T•AACTACCAT•GAcTATTTATTAGTAA 2016 

AA•ACATATAAAcTA•TAATTATTTTcCTTTTT•TTTGT•AAATGTTGTCATTATTCATATT•cT•AAcTCAAT•TTAATGTTTATTTTG•TTcAT•••C 2116 
TTGCAG C CTT CCC GGA GAC TTC GGT TTC GAT CCT CTT GGT CTA G GTATATATTCATTTACTCGTTCTATTTCAATTTATTAGTTT 2201 

L P G D F G F D P L G L 
AACTTT•TCT•TTGAATCAATTTTTTTTAAAAAAGAAAAG•AT•TTTcTTT•ACAT•TTTTTAATTTCT•ATGT•AA•ATTAACAA•ATTAAAGAGTGTT.23•1 
TTAATACATTCAACATAATTCTA•TTTC••AC•ATGAATA•AAAGTTTTTTTTTTACTTTTTAAAA•TTCTTTCCAAACGA•GACTGGACAAACAAATT• 2401 
AAAT~A~AGGA~TTTGAAAGTTCTAACTTT~TAA~AAAATAT~G~TAGTAcC~TATGAA~ATcTAATTAGGT~T~AA~GA~C~AATCcT~TTTTTTACTA 2501 
•CAAACAcAAGTTTCATGTTT•AT•cT•TTAATTAGGTCTTAG•CCTTAACTCA•AAGTA•TCCACTTTTATA•CCTACCTTA•GT•cGTGCTTAGCATC 2601 
T•GTG•GTGAA•AATTTTTGATATTGAG•TT•••AA•ATCC•GT•A•T••GACAc•A•••TGATA•CATGTTAAATTA•GT•TTAG•CATAA•TCACATC 2701 
CAAAAGCTAACT•AAAGCGAGGAGGATTGTCCAAACATTAAATGGAGTcCACATGTGGGcCTTTTTGTcATTCTTTAACCGATGcGGTATTCATAcAATA 2801 
TACATAGTGAAATTCTAATTCcGTAAGAAAATATcTCTAGAATTATGTGAAGATCGAATTAAGTcTcAAcGAGCAAAT••TTGTTTTA•TATTAATCACA 2901 

AGTTTCATGTTTGA•GTAGTATTCATACATATGTATATATGTATATCACTAACTAATAACcATTTTGTTGATATTATATcATTTGAGTACAG CA TCT 2998 
A S 

GAT CCA GAG AGC TTG AGA TGG AAC CAA CAG GCA GAA CTT GTA CAC TGC AGA TGG GCA ATG TTG GGA GCT GCA GGA 3073 
D P E S L R W N Q Q A E L V H C R W A M L G A A G 

ATT TTC ATT CCA GAA TTA CTC ACA AAA ATT GGA ATA CTT AAC ACA CCT TCA TGG TAC ACT GCT GGT GAA CAA GAA 3148 

I F I P E L L T K I G I L N T P S W Y T A G E Q E 
TAT TTC ACG GAC ACA ACA ACT CTC TTC ATC GTT GAA TTG GTA CTT ATT GGT TGG GCT GAG GGA AGA AGA TGG GCA 3223 
Y F T D T T T L F I V E L V L I G W A E G R R W A 

GAT ATC ATC AAG CCT GGA TGC GTT AAC ACG GAT CCA ATC TTC CCT AAC AAC AAG CTC ACG GGG ACA GAT GTT GGT 3298 
D I I K P G C V N T D P I F P N N K L T G T D V G 

TAT CCT GGA GGT TTA TGG TTT GAT CCC TTG GGT TGG GGT TCG GGT TCA CCTGCA AAG ATA AAG GAG TTG AGG ACA 3373 
Y P G G L W F D P L G W G S G S P A K I K E L R T 

AAG GAG ATT AAG AAC GGT AGA CTT GCT ATG TTA GCC GTT ATG GGT GCA TGG TTC CAA CAC ATT TAC ACT GGA ACA 3446 
K E I K N G R L A M L A V M G A W F Q H I Y T G T 

GGC CCT ATT GAT AAC CTA TTT GCT CAC CTA GCT GAT CCT GGT CAT GCC ACT ATT TTT GCT GTAAGTACAACCTCATTTTA 3528 

G P I D N L F A H L A D P G H • A T I F A 
GTACTCCTTCTGTTTCGGTTTAATTGTCTTACGTCCTTTTGATAA•CTATTTGCTCACCGAAAGTCTTTTTTAAT•TTTAAATTAT•T•T•AA•TTAAAA 3628 
CTAAA•A•A•AA/tTTGA•A•GAG•TA•TAT•TGTTGTTTGTTTG•TTTGAAAGAAAA•TAAA••AGAGAAATTGTTGTTGTTTTA••TTATATGGA•AAA 3 7 2 8  
CTATATTTTTACACTGTTTTTGTTAACTAATA~CTATTCTTTTTGAAAAAATCT~GG~TTGGTA~ACT~ATAAT~ATCAcTTC~TTGTTTCAATTATAT 3828  
GCACATTGCGTATTCGTATTCGAGTTACTTGAAGTTGTTTCTACTTATATTTTTCAG GCA TTC AGT CCC AAG TGAGAAGCAGAAGCAGAACACC 3 9 2 2  

A F S P K 

TTTTGTTGTAATGATGTGTAAAAGTAAcATTTGAAGTAGATTTGTGCAAAGAAAAACTTTAATGTTTcTTTTGCCACTcAATGTAGTATA••TA•ATTTG 4022 
GTTTGCCCTCCTGTAGAAAAAGACTcAGTGTACAAATAcCTTTGAGAATTcGTGTCAGATcAA~TCTATTTATA~ATGTTcGTcccATTTTcG~AT 4122 
TAGAGAAGATCTAATTTTACCGTAATCGTTGACTAAAATAAA•ATAGTGCGAAGCTTGTTTTTTCTATAATTCTCATGGGTGCTCGATGTAAAATAGcAc 4222 

AAGTAAGAAGAATAACGTTCCTCTATACTACTATAGATA 4261  

Fig. 1. N u c l e o t i d e  s e q u e n c e  o f  the  Cab-7 gene  a n d  a m i n o  ac id  s e q u e n c e  o f  the  e n c o d e d  p o l y p e p t i d e .  T h e  p r e s u m e d  " C C A A T "  a n d  

"TATA"  boxes,  the  f i rs t  n u c l e o t i d e  o f  c D N A  c lone  p C A B 7 - 1 B ,  a n d  the  las t  nuc l eo t i de s  in the  c D N A  clones  p C A B 7 - 1 B  a n d  p C A B 7 - 2 A  

a re  u n d e r l i n e d .  



to CABs, and the level o f  expression of  Cab-7 is simi- 
lar to that of  the Type I PSI CAB genes. 
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