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Summary. We report the presence of a 402 bp group I 
intron in the chloroplast small subunit (SSU) rRNA 
gene of Chlamydomonas moewusiL The intron is inser- 
ted within the highly conserved '530 loop', at a site 
corresponding to positions 531-532 of the E. coli 
16rRNA. Residues surrounding the insertion site alm- 
ost certainly play an important role in ribosomal 
proofreading function as they proved to be protected 
by tRNAs in E. coli 16S rRNA (Moazed and Noller 
1986; Stern et al. 1986). The C. moewusii intron 
revealed a secondary structure model which differs 
substantially from those of the typical subgroup IA 
and IB introns. This model, however, shows striking 
similarities with the structures of the C. reinhardtii 
chloroplast 23S rRNA gene intron (Rochaix et al. 
1985), the S. cerevisiae mitochondrial COB3 intron 
(Holl et al. 1985) and the three introns of phage T4 in 
the nrdB, tdand sunYgenes (Shub et al. 1988). The SSU 
rRNA gene intron is absent from C. eugametos, an alga 
that is interfertile with C. moewusii. The presence/ 
absence of the intron account for a 390 bp restriction 
fragment length polymorphism between the two algal 
SSU rRNA genes, a polymorphic locus that is strictly 
co-inherited with a tightly linked streptomycin resi- 
stance mutation (sr-2) in interspecific hybrids between 
the two algae. 

Key words: Secondary structure model - '530 loop' - 
Streptomycin resistance mutation - Chlamydomonas 
evolution 

Offprint requests to: C. Lemieux 

Introduction 

Optional introns in the mitochondrial genomes of 
closely related yeast and fungal species represent a 
major source of restriction fragment length polymor- 
phisms (RFLPs) among these genomes (Dujon 1981). 
For example, the gene coding for cytochrome oxidase 
subunit 1 in various strains of Neurospora crassa 
contains 0-4 introns (Burger et al. 1982; Collins and 
Lambowitz 1983), whereas the same gene in Saccharo- 
myces cerevisiae has 4-9 introns (Hensgens et al. 1983). 
Mitochondrial introns have been classified into two 
families, called group I and group II, on the basis of 
distinctive primary sequence stretches and a number of 
potential RNA secondary structures (Michel et al. 
1982). This classification also applies to chloroplast 
introns and nuclear introns that do not conform to the 
GU.. AG rule characteristic of eucaryotic pre-mRNAs 
(Michel and Dujon 1983). 

A large number of RFLPs were also detected in the 
chloroplast genomes of the two pairs of interfertile 
algae Chlamydomonas eugametos/ C. moewusii (Turmel 
et al. 1987)and Chlamydomonas reinhardtii/ C. smithii 
(Palmer et al. 1985). Although little is known about 
their nature, one has been shown to result from the 
presence of an optional intron. The third of the four 
group I introns in the C. reinhardtii gene coding for the 
D1 polypeptide of photosystem II (psbA) is absent 
from the interfertile alga C. smithii (Erickson et al. 
1984; Palmer et al. 1985). 

We report here the presence of an optional group I 
intron between the chloroplast small subunit (SSU) 
rRNA genes of C. moewusii and C. eugametos. To our 
knowledge, this is the first intron that has been detected 
in a SSU rRNA gene. In C. moewusii it is inserted at a 
position corresponding to a highly conserved region of 
primary sequence and secondary structure among SSU 
rRNA genes. Its secondary structure model is very 
similar to that proposed for the unique intron in the 
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1 GAATTCGCCC AAAACCTTAA TGGTTATGCA ATCGCCCGCG GCAAAGCCGC GGGCGGAGCA TTATTAAATC ATGCAGTATT AACAGCCCAC GGCTTTGCCG 

~IR1 IR2 
101 TGGCCGGTGC ATTACTATTT ATTTTGTACA AGTGTAATGC AACGCCGCGG CAAAGCCGCG GGCTTCTAAT CTAACTAAAT GCTACGCCCG CGGCAAAGCC 

PlR3 4 IR1 
201 GCG~GCTATA AAAAGTATAG ACAATAGACT GATAGACAAT AGACTGATAG ACAATAGACT GGGGGTAGGT TTTCGCGAAG CGAAAACCTA CACTTATTAA 

D1 D1 D1 
301 TATTATTAAA CTTATTATTA TTAAAAAGGT TAACCAGAAC GGCGGAAAGT TAGCGAGAAC GTCGCGGACG CCTGAACGCC GTGCTCTTTA TTTAAAGGCA 

401 AGCCTGTACT ACCTGAACCA CAACTTGGGG TAACCCCGGC CTTAACTTCG CGGGGCCTTA AAAAAATAAG GCCCCCCCAA GAAGTTAAGT TTAACAAGTT 

501 GTCAAGACGC GAAGTTCTGA TTCTGATTCT CATTCTGATT CTGATTCTGA TTCTGATTCT GGGCCGTCTG GCGAAGCAGT GTGCCAAGGA CCGTCAGATA 
• P ~ P ~ P 

D2 D2 D2 D2 D2 D2 D2 
601 ACGGCATAAG TTGTTACAGG AATAAAAGAA ~ A A ~  AAAAAATTAA ATAA~TAAAT ~AGAATACA TAATGTTTCA AAAAAAAGCC GATTCAAAAA 

701 AGTCGGAAAA GCAATTCCCA TAAATCACAA AAAACAGAAA AGGTAAACAA GTACCAATAA GTGAAAAGTG AGAAAAGGGT GAAAAGCTAA AAAGCCAGTA 

801 AGGCTACGTC AAACGCGCAG C~CTTTGACT AAGGAGCACA CGAAAGTGTG AACCAATAAA AAGTAAAACC TATGATGAGT TTGATCCTGG CTCAGGATGA 

901 ACGCTGGCGG CATGCTTAAC ACATGCAAGT CGAACGGACT GACAGGCAAC TGTTAGTTTA GTGGCGGACG GGTGCGTAAC GCGTAA~AAT CAACATTCTG 

I001 GTGGGGGATA ATAACGGGAA ACTGTTGGTA ATACCGCATA AAACTGAGGA GTTAAACAAT GAAAGTTG~C CAGGAAACGA GCTTGCGTCT GATTAGCTAG 

ii01 TTGGTAAGGT AAAGGCTTAC CAAGGCCACG ATCAGTAGCT GGTCTGAGAG GATGATCAGC CACACTGGAA CTGAGACACG GTCCAGACTC CTACGGGAGG 

1201 CAGCAGTGAG GAATTTTTCG CAATGGGCGC AAGCCTGACG AAGCAATGCC GCGTGAGGGA AGAAGGGCCG TGGCTCGTAA ACCTCTTTTT TCAGAGAAGA 

1301 ATAAATGACG GTATCTGAAG AATAAGCTCC GGCTAACTAT GTGCCAGCAG CCGCGGICT~ GCGTAACTAA TAGAAGTTGC AATGCCGCCA TAGCGAGTGA 

1401 TCGTTATGTA AAAAAACCCT GCTCATAACG GTGAAGCCTT AGTAATTTAT CTTTTTAGGG TATTTTACGG TAATACCGTG GGAAGTTTAT CAACAAAAGG 

1501 CTGCCCGCGG CAAAGCCGCG GGCACAAAAA AAGCTTTTTT AAAACGTGTT GATATAACCC CGTAACGACT TTTCTTGAAA GAGAAAGAGG TGCTTTATTA 

P IR1 4 

1601 GCGCCTAACA CGCAGGCACT TACGAGTCCT AAATGCAGCC CGCGGAAACC GCGGGCGGCT ATGGTAATAA TCTAGCCCGC GGCTTTGCCG CGGGCGATGC 
P • • 4 

IR4 IR1 
1701 CTAAAGTCTA AAGTAAGTTG AAGGTATAGT CTGAGCCTCT GGAAACAGGG GAATAATCIA ATACATAGGG AGCAAGCGTT ATCCGGAATG ATTGGGCGTA 

1801 AAGCGTCTGT AGGTGGTTGA AAAAGTCGAC TGTCAAATCC CAAGGCTCAA CCTTGGTCCG GCAGTCGAGT ACTTTTTAAC TTGAGTGTGG TAGAGGTAGA 

1901 GGGAATCCCT AGCGTAACAG TGAAATGTGT AGATTTTAGG GAGAACACCA GCGGCGAAGG CGCTCTACTG GGCCAAGACT GACACTGAGA GACGAAAGCT 

2001 AAGGGAGCGA ATAGGATTAG ATACCCTAGT AGTCTTAGC~ GTAAACGATG GAAACTAAGT GCTGCCGAAT GCAGTGCTGT AGCTAACGCG TTAAGTTTCC 

2101 CGCCTGGGGA GTATGCTCGC AAGAGTGAAA CTCAAAGGAA TTGACGGGGG CCCGCACAAT CAGTGGATTA TGTGGTTTAA TTCGATGCAA CGCGAAGAAC 

2201 CTTACCAGGG TTTGACATGC TCAAAAAGAC TCAGAAATGG GTAAGTGCCA GAAATGGAAT TGAGACACAG GTGGTGCATG GCTGTCGTCA GCTCGTGCGT 

2301 TGACGTGTAT GGTTAAGTCC TGCAACGAGC GCAACCCTCG TCCACAGTTA AATTCTCTGT GGATACTGCC GGTGCAAACT GGAGGAAGGT GAGGATGACG 

2401 TCAAGTCAGC ATGCCCCTTA CACCCTGGGC GACACACGTA ATACAATGGT TGGGACAATC AGTAGCTTAG CTGCGAAGTT TGGCAAATCT GAGAAACTCA 

2501 ACCTCAGTTC GGATTGCAGG CTGCAACTCG CCTGCATGAA GTCGGAATTG ATAGTAATCG CCAATCAGCC ATGTGGCGGT GAATACGTTC CCGGGCCTTG 

2601 TACAAACCGC CCGTCACACC AAGAAAGATT GTAGTCGGCA AAATCCTTAG CTTAACCGAA AGGAGGGCGG GGCTTACCCT ATTACCATTG ATCATGGTGA 

V 
2701 AGTCGTAACA AGGTAGGGGT TCTGGAAGGA GTCCCTGGAT CACCTCCTTC ATATATATTA AAACAACACA GGTCGGCTGT AGTAAAACCA CAGCCGTCGT 

2801 ACGAGTCGCT AACCGATTTG ACAATACCTC ATGTTGTTTG CCCGCGGCTA AGCCTCGGGC AATTGCGTCT AGTCCTTACG CCCTTTAAAT AAAGAGTATG 
• 4 

IR5 
2901 GGCCTCAATG CATCGCCCGC GGCAAAGCCG CGGGCTAGAT GCGAATTC 

• 9 
IR1 

Fig. 1. Nucleotide sequence of the C. moewusii chloroplast SSU rRNA gene and its flanking regions. The sequence of the 402 bp group I intron is 
framed; dark triangles indicate the most probable positions of the 5' and 3' termini of the SSU rRNA. Regions homologous to the --10 and --35 
elements of the putative rDNA promoter sequence are boxed. Direct (D) and inverted (IR) repeats are marked with arrows 

Fig. 2. Secondary structure model of the C. moewusii chloroplast SSU rRNA. It is modelled as a strict replica of the secondary structure 
proposed for E. coli 16S rRNA (Noller 1984). The heavy arrow indicates the position of the intron within the '530' loop 



279 

c A C c  A G A AA A G 

UGI/ UUAGG A G G AA ,1 • ( ~ GcG A 
UGACA GAUCCCU I I A 

A u G C  ~ - - C  G CGG 

A--U 
G--C 
A--U 
U--A 
G--G 

o~ : u u ' %  
UeG 
G m C G~C 
GroG G- -C  
U--A A A--U ~_~o ,°-, ~ GU 

uAAG 

G--C 
U U~A cAAc U UA 
. . o  . 

u . ~  % - u  G ~ UA C 
G~C C--G A C 
C--G U--A A U 
AGuU G--C G G 

C--G GA G~'4~ ~ 
U U u~GG 
U--A A 
C~G G ~ U ~  A A C 

GAA A G--CG 
A--U U--A 
C--G A~U 
C--G GC--G 
G • A UGm C 

A A G U--A G--C 
AAUGGGU UUG UG--C 
A J l J l l  / /  A A G--C 

A AA / /  G C cA--U 
u C c  G cUA U GA-UU G A C %  " U "  A~ GACUCAG A A CU C/, / ~AGu UA 

AAccuUGG GGCAGUCGA UUUUUAAC C c' u u- 'c  c I l l l l l  I . l l l t l l t  ,IL,l,lU.lu, ~ , , ~  UcGGAAC~ ACUGUCAGCUGA U G h/~CjG G--C A U G--C A~U G G--C 
u , ,  %. ,~ ,-u ~o, G-c 

U--A 
A A C ~ G  U G U A A--U u G . G ; %  _AG--cUQ '~ U ~ ceuuAC--Q A C~G 

A A C \ . C  C / C A  G /~ u~,~ .oc ou..~ ~ 
G GUGAAACU A %.U C A%~ IJU--A GGc~G~d uUAAu G--C. A A l l l l l l l  G 

AGCCG AUG cCCUUUGA A U A ~;C G_C ~ 
c % c=G ~ ~cA A A U--A 
G G G~C GC /C U CGU G'--C 
A U G~C GCA A UeG 

A U G A c C A GeU A--U G G 
G C~ . A  ~ U=G U--A uG.%~C 

A A--U A A ~ U C 

C~t/J~ G u GC__ G u C \ \  G GG u C IJ I I " I I I I I I ~ j  A G C 
" ~ J ~ A  U--A .A  \ . G  A~uCCe~ A _UGUUCCGGGC A - u ~ ~:~ ~ ~ °  ~ c u % u '~ 

. ~ c u c  ~ A c c u c  *~?:,_"c ~ ~ ~ : u ~ " ~ G u , ~ U ~  
u I / ' 1  I I I I \ ~ C  u ~, A U ~. C ~ C  
G-CGGG G G A G U G C  "U G C G / U  G ~ A  

u AA A G % G C U • C U ~ G GA ~C~\ G U C AUAAG G / G C ~" G 
. ~ < ; c  A G ~ , C c  . .  c ~ c u 
~O G U C G A ~ u G ~ 

, ,~¢~uo,¢o, ,oC, ,u ,  c c: ~ , c c 
C ee | \ G A G G CA A ~ u  ~ u ~  c u u 

AAC AU UU U U C AGu A C C 
, • c'-~' c 
GGAG__C A A--U U C--G 

U--A C~G 
A--U C G--C 

ACG A--~J A A A ,% c-G ---c : 
Ac~ c Uc ,Q~ , , ac~ -C  A A--U O 

,:0~__~ ,~,~- A ~ ~ O GOa~uuc u ~ 
• o o o . . , , , , . . , , .  A 

A--U GUCCCUGAGG & ~ G t j ( (  C U--A 
GAu A U C 

o ,  u c o c  o o o o  

GeU #" %% " ,~ 
"e'~." u - ,  u C~G~I ~ C U U c,Co, ~: c: c ,o  o co o , ~/~,u~,_ "~' c ° - ° c  ° 

G c • A UeG G--C 
_A G ~ \ U U G--C C 

uAC~' \ ~ ~,, U GeU U 
G G (~U~ ~. ~ ~,,GU UreA U--A u (~ U/C~A~:C A U C 
, ' ~ *  c - %  A u 

" , ~  ~ , -e '  %-# C--G ,e~-c,~ u.o 
AUeG AA--UA G--C 

GeU C--G 
UeG 

A--U A U • G 
C--G AC_G A 

A AGUUG GC--G UG GGGGAUAAUAACGGGA 
A * 1 1 1  I I  I I * l l l ~ * l l l ~ l  A C - - G  

GUAAC A A C GC C A UAAUGGUUGUCA GAAA 

AAUmA,~ 
U--A 
G--C #-~ 
GA 

C G A A 

cUUA uGe U G °u  

A-- ~AG~U A A 

A AG 

23S rRNA gene of the C. reinhardtii chloroplast 
(Rochaix et al. 1985). 

Materials and methods 

The plasmids containing the fragments EcoR121 of C. moewusii and 
EcoR119 of C. eugametos have been described previously (C. 
Lemieux et al. 1985). Subfragments of these two plasmids were 

cloned into M13mpl8 and M13mpl9 (Norrander et al. 1983). 
Deletions of the EcoRI fragments cloned into M13mpl9 were 
generated in order to produce a series of overlapping sequences (Dale 
et al. 1985). DNA sequences were determined by the Sanger 
dideoxynucleotide procedure (Sanger et al. 1977), using (z-3SSdATP 
(Biggin et al. 1983). In order to eliminate ambiguities in the 
sequences, we often employed 7-deaza-dGTP (Boehringer Mann- 
heim) instead ofdGTP in the sequencing reactions. A few sequencing 
reactions were initiated with the two following synthetic oligonucleo- 
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tide primers: primer 1,5'-TACAGACGCTTTACGCCCAAT-3' (po- 
sitions 1811-1791 in Fig. 1); and primer 2,5'-CGCGTTGCATC- 
GAATTAAACC-3' (positions 2194-2174). They were purified by 
preparative electrophoresis on denaturing 18 % polyacrylamide gels. 
RNA sequencing across the putative exon 1/exon 2 junction was 
performed with primer 1 according to Lane et al. (1985). DNA 
sequence analyses and searches were carried out with the aid of the 
software package of the University of Wisconsin Genetics Computer 
Group (Devereux et al. 1984). 

Results and discussion 

Identification of a group I intron in the chloroplast SSU 
rRNA gene of C. moewusii 

During the construction of the physical map of the C. 
moewusii chloroplast genome, C. Lemieux et al. (1985) 
localized the gene coding for the chloroplast S SU (16S) 
rRNA on the EcoRI fragment 21. We report here that 
the nucleotide sequence of this 2,946 bp fragment (Fig. 
1) includes the entire 16S rRNA gene and about 850 bp 
of 5' flanking sequences. 

When compared with eubacterial and other chloro- 
plast SSU rRNA genes, the C. moewusii sequence 
revealed all the domains of a typical 16S rRNA 
molecule and a colinear order of these sequences. 
Surprisingly, however, an extra segment of 402 bp was 
observed between two stretches of structural sequen- 
ces; one stretch corresponds to positions 1-531 of the 
eubacterial 16S rRNA and the other to positions 532- 
1542. This 402 bp extra sequence is inserted within a 
universally conserved region of primary sequence and 
potential secondary structure, designated universal 
region 3 (U3) by Gray et al. (1984). A secondary 
structure model of the C. moewusii SSU rRNA is 
presented in Fig. 2. This structure is almost an exact 
replica of the eubacterial 16S rRNA model, with minor 
variations in length and helical structure being locali- 
zed to known variable domains of chloroplast SSU 
rRNA (Gutell et al. 1985). 

The additional 402 bp sequence proved to be an 
intron of the C. moewusii SSU rRNA gene. Two pieces 
of evidence rule out the possibilities that the C. 
moewusii SSU rRNA is 400 bp larger than usual 
chloroplast 16S rRNAs or that it consists of two 
discontinuous RNA species whose coding sequences 
are separated by an internal transcribed spacer excised 
during the processing of the primary rDNA transcript, 
as is the case for the SSU rRNAs of Trypanosoma brucei 
(Campbell et al. 1987) and Crithidiafasciculata (Spen- 
cer et al. 1987). First, hybridization probing of the 
EcoRI fragment 21 to blots of C. moewusii total cellular 
RNA revealed only a single RNA species with a size of 
1,500 bases; i.e., the size of typical eubacterial and 
chloroplast 16S rRNA molecules (Turmel et al. 1988). 

Second, RNA sequencing across the putative exon 1/ 
exon 2 junction suggested that the additional sequence 
of 402 bp is absent from the C. moewusii SSU rRNA 
(data not shown). By using total cellular RNA as a 
template and a synthetic DNA oligonucleotide com- 
plementary to the coding region located 32 bp down- 
stream of the junction as a primer, the RNA sequences 
corresponding to the two putative exons can be shown 
to be contiguous. 

Figure 3 shows that the secondary structure model 
of the C. moewusii intron closely resembles those of 
mitochondrial group I introns with their characteristic 
loops and helices (Michel and Dujon 1983; Burke et al. 
1987). Like other members of the group I family, the 
intron contains the usual P, Q, R and S elements (Burke 
et al. 1987) and starts immediately after a U residue and 
ends with a G residue. Although the C. moewusii intron 
shows many of the typical features of subclass IA 
within the group I family (Michel et al. 1982), it cannot 
be unambiguously classified as a member of this 
subgroup. The SSU rRNA gene intron contains two 
helices (P7.1 and P7.2) between P3 and P7 instead of 
the single one usually found in subgroup IA introns, 
and the P7 pairing includes only four consecutive base 
pairs instead of five. As proposed by Michel and 
Cummings (1985), there is an extension of complemen- 
tarity in P7 between the U residue at position 1732 (see 
Fig. 1) and the A residue at position 1565 and, like most 
subgroup IA introns, the bulged nucleotide is a C 
(Cech 1988). Few examples of introns with two stem 
loops between P3 and P7 have been reported. These 
include the C. reinhardtii chloroplast 23S rRNA gene 
intron (Rochaix et al. 1985), the S. eerevisiae mitochon- 
drial COB3 intron (Holl et al. 1985) and the three 
introns of phage T4 in the nrdB, td and sunY genes 
(Shub et al. 1988). In contrast to these, the C. moewusii 
intron sequence lacks a long internal open reading 
frame. Finally, the optional pairing of P10 (Burke et al. 
1987) is not present in the C. moewusii intron. This 
pairing allows a precise alignment of the splice junc- 
tions, and it links the nucleotides in the first helix of the 
intron (P 1) to the nucleotides in the region downstream 
of the opposite intron-exon junction (Davies et al. 
1982). 

The chloroplast SSU rRNA gene of the interfertile 
species C. eugametos contains no intron 

We also sequenced the chloroplast SSU rRNA gene of 
C. eugametos, an alga that is interfertile with C. 
moewusii. No intronic sequence was found in this gene, 
indicating that the C. moewusii intron is optional 
between the two species. Apart from this intron, C. 
eugametos and C. moewusii have an almost identical 
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Fig. 3. Secondary structure model of 
the group I intron in the C. moewusii 
chloroplast SSU rRNA gene. The ar- 
rows point to the 5' and 3' splice 
junctions; exon sequences are repres- 
ented by lowercase characters and in- 
tron sequences by uppercase charac- 
ters. Helices (P1 to P9) are designa- 
ted as in Burke et al. (1987), and the 
conserved sequence elements P, Q, R 
and S are represented in italicized 
characters 

SSU rRNA gene sequence, the only difference being a 
'G'  in C. eugametos instead of an 'A' at position 1767 of 
C. moewusii (position 539 in E. coli). 

The optional intron thus accounts for the RFLP of 
390 bp between the C. moewusii and C. eugametos 
chloroplast genomes in the region of the SSU rRNA 
gene (C. Lemieux et al. 1985; Turmel et al. 1987). This 
polymorphic region, also known as locus 'A' (Lemieux 
and Lee 1987), is strictly co-inherited with the locus of 
the streptomycin resistance mutation sr-2 in interspeci- 
fic hybrids between the two algae (Lemieux et al. 1984). 
The sr-2 mutation has been recently mapped in the C. 
eugametos SSU rRNA gene at a site corresponding to 
position 523 in the E. coli SSU rRNA (Gauthier et al. 
1988). As the mutation is located only eight residues 
from the insertion site of the SSU rRNA gene intron, it 
is not surprising that recombination seldom occurs 
between these genetic and physical markers. This 
explains why they are strictly co-inherited in interspeci- 
fic hybrids. Schneider et al. (1985) have suggested that 
recombinational processes in the C. reinhardtii chloro- 
plast could involve numerous short direct and inverted 
repeats scattered throughout the rDNA region. It 
would be interesting to see if the repeat elements in the 
flanking regions of the C. moewusii SSU rRNA gene 
(see Fig. 1) play a role in recombination events. 

High level of  sequence divergence among the chloroplast 
S S U  rRNAs of  Chlamydomonas 

The chloroplasts SSU rRNAs of C. eugametos and C. 
moewusii display only 86 % sequence identity with that 
of C. reinhardtii (Dron et al. 1982). This value is much 
lower than the 95-99% identity observed between 
corresponding land plant sequences. One would expect 
a higher degree of sequence identity between organisms 
belonging to the same genus. However, since C. 
reinhardtii and the two interfertile algae show impor- 
tant differences in their biological properties, as well as 
major differences in the order of their chloroplast genes 
(Lemieux and Lemieux 1985; B. Lemieux et al. 1985), 
we believe that the algal lineages diverged well before 
the emergence of land plants, A similar conclusion was 
recently reached by Jupe et al. (1988) on the basis of 
their comparative sequence analyses of Chlamydomo- 
nas nuclear SSU rRNA genes. 

Conclusion 

The C. moewusii intron described in this study is the 
first group I intron reported in an SSU rRNA gene. As 
the intron is absent from the interfertile species C. 
eugametos, it is tempting to speculate that Chlamydo- 
monas chloroplast genes resemble the mitochondrial 
genes of yeast and fungi in displaying major variations 



282 

in in t ron  compos i t ion .  Like  the in t rons  in the nrdB, td 
a n d  sunY genes o f  p h a g e  T4 (Shub et al. 1988), the  C. 
reinhardtii ch lo rop l a s t  23S r R N A  gene (Rocha ix  et al. 
1985) a n d  the S. cerevisiae m i t o c h o n d r i a l  COB3 gene 
(Hol l  et al. 1985), the  C. moewusii i n t ron  canno t  be  
u n a m b i g u o u s l y  classif ied in one  o f  the  two recogn ized  
subclasses  o f  g roup  I in t rons  (i.e., I A  o r  IB,  see Miche l  
et al. 1982). These  in t rons  m a y  well fo rm pa r t  o f  a new 
subclass ,  which  r ema ins  to  be  def ined.  

C la rke  et al. (1984) obse rved  tha t  all  of  the  in t rons  
tha t  have  been  r e p o r t e d  so far  in large subuni t  (LSU)  
r R N A  genes are  inser ted  within ,  o r  very close to,  h ighly  
conse rved  regions  o f  L S U  r R N A  which  are  imp l i ca t ed  
in t R N A  in te rac t ions .  The  same conc lus ion  can be 
d r a w n  for  the  C. moewusii SSU r R N A  gene in t ron ,  
which  is inser ted  wi th in  the  '530 '  loop .  This  is a reg ion  
o f  the  SSU r R N A  tha t  is t hough t  to p l ay  an i m p o r t a n t  
role  in the  p r o o f r e a d i n g  funct ion ,  because  the  bases  
s u r r o u n d i n g  the inse r t ion  site o f  the  i n t r o n  have  been  
f o u n d  to in te rac t  wi th  t R N A s  in E. coli ( M o a z e d  and  
Nol l e r  1986; S tern  et al. 1986). I t  will be i m p o r t a n t  to  
de te rmine  why  r D N A  in t rons  t end  to  be l oca t ed  in such 
regions  a n d  whe ther  there  a re  any  selective advan tages  
for  thei r  presence.  
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