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We have recently isolated and characterized 
several flower-specific clones from a sunflower 
cDNA library [ 1]. Two of these clones, SF2 and 
SF18, were shown to hybridize exclusively to 
RNA from anthers in the late developmental 
stages (none of the two RNA species is detected 
in anthers from a closed sunflower inflorescence). 
The two mRNAs, which are abundant RNAs in 
anthers from male-fertile plants, are barely detect- 
able in anthers from male-sterile plants. In situ 
hybridization studies using the labeled SF2 
cDNA clone as probe have shown that the SF2 
mRNA is present only in the epidermal anther 
cells (Evrard et al., submitted). The lack of cross- 
hybridization between the two cDNAs suggested 
that the SF2 and SF18 mRNAs code for different 
proteins. 

We describe here the nucleotide sequence of the 
two cDNAs SF2 and SF18. The sequence analy- 
sis revealed a size of 653 bp for SF2 cDNA and 
656 bp for SF18 cDNA (Fig. 1); this is a little 
smaller than that of the corresponding mRNAs 
estimated in northern experiments (800 nucleo- 
tides for SF2 and 750 nucleotides for SF18) and 
indicates that the two cDNAs are incomplete. 
Translation of the cDNA sequence of SF2 re- 
vealed an open reading frame starting with a 
methionine and extending over 121 amino acids. 
That translation must start at this specific methio- 

nine residue in vivo has recently been confirmed by 
the study of the corresponding gene (C. Domon, 
unpublished). SF18 cDNA carries a 161 amino 
acid-long reading frame, which is incomplete at 
the amino terminus. The first 8 amino acids of this 
incomplete SF18 reading frame are also found in 
the amino terminal region of SF2 (only one valine 
substituting for a leucine). In SF2, this region 
carries a typical signal peptide sequence (21 
amino acids, 16 of which are hydrophobic). 

Not only are the SF2 and SF18 mRNAs similar 
in size, they also share short segments of signifi- 
cant sequence homology: one of these is found in 
the region coding for the signal peptide (where 25 
out of 28 nucleotides are identical); another one 
is found in the untranslated 3' region which 
contains the polyadenylation site (AATAAA) and 
a short poly(A) stretch (21 A residues in SF2 and 
18 A residues in SF18). This region is considered 
to be involved in mRNA stability [2]. 

Although no additional sequence similarity can 
be detected in the SF2 and SF18 polypeptides 
(except for the signal peptide sequence), they 
share some features suggesting that they are 
functionally related. One of these features is a 
pattern of 7 cysteine residues with a nearly identi- 
cal spacing in the amino moiety of the two mature 
polypeptides. This 'cysteine domain' (Fig. 2A), is 
alsoxich in charged amino acids (35 ~o in SF2 and 

The nucleotide sequence data reported will appear in the EMBL, GenBank and DDBJ Nucleotide Sequence Databases under 
the accession numbers X53374 (SF2) and X53375 (SF18). 
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I .Signal peptide I 
M A N N S V S Y L V L L L L V F V L A I S E 

TCGAAAATGGCGAACAATTCAGTTTCTTACTTAGTATTGCTTTTGCTCGTCTTCGTTCTTGCAATATCAG 7O SF2 

lllllIllll I I IIIIIII IIII 
........................................... TGCTCGTCTTTGTTGTTGCAATCTCAG 27 SFI8 

L V F V V A I S D 

S A P V Q Y C D R V T N L Y H E K C D E 

AAAGCGCACCGGT ....... ACAATAT.TGCGACAGGGTAACCAACCTTTATCATGAAAAGTGTGACGAG 132 SF2 

I I II I II I IIIII II I I I I III I III II I II 
ATATTGCGACTGTCAATGGAAAAATATGTGAAAAACCGAGTA.AGACTTGGTTTGGAAA.CTGCAAAGAC 95 SFI8 

I A T V N G K I C E K P S K T W F G N C K D 

K Q C T E H C K T N E K A E S G Y C L V V E 

A...AGCAGTGTACTGAACACTGCA.AGACAAATGAGAAGGCAGAATCAGGATACTGCCTCGTAGTTGAA 198 SF2 

I I IIIII I I II I IIII III III I Ill I I I IIII 
ACAGATAAGTGTGACAAGCGGTGTATAGAC.TGGGAGGGTGCAAAGCATGGAGCTTGTCATCAACGTGAA TM SFI8 

T D K C D K R C I D W E G A K H G A C H Q R E 

K Q Q L S I C S F D C S K Y K P S T P A P P P 

AAGCAACAACTTAGCATATGCAGCTTCGATTGT...TCCAAGTATAAACCGAGTACTCCGGCTCCACCTC 265 SF2 

IIII I II I III III IIIIII II II I II II I II I I I 
GCCAAACACATGTGCTTTTGCTACTTTGATTGTGATCCCCAGAAGAATCCAGGGCCACCACCAGGGGCAC TM SFI8 

A K H M C F C Y F D C D P Q K N P G P P P G A P 

P P P K L F Y S G S W L Q A K V E N V M L P G 

CACCTCCACCAAAGCTCTTCTATTCTGGTTCATGGTTGCAGGCCAAAGTCGAGAATGTGATGCTTCCTGG 335 SF2 

I I III I I II I II I I I II I I IIII 
CGGGGACGCCAGGGACGCCTCCTGCTCCTCCAGGAAAGGGCGAAGGAGATGCTCCTCATCCTCCTCCTAC TM SFI8 

G T P G T P P A P P G K G E G D A P H P P P T 

Q K N M N C T Q C P K * 

GCAAAAGAAT ..... ATGAATTGCACACAATGTCCCAAATAATCAACAGTCTGCATGTT .......... T 390 SF2 

I II I I I II I II I! III I II II I I 
TCCAAGTCCTCCTGGAGGTGATGGAGGCAGTGGACCAGCTCCTCCTGCAGGTGGTGGATCACCTCCTCCT 374 SFI8 

P S P P G G D G G S G P A P P A G G G S P P P 

GTATGTTTTGAGTCTTTGCATGAAGTGTCT .......... TAAATTAAGGTTATACTTGTCATTTTGAGT 450 SF2 

I I II III II II II I I II I I I I I 
GCAGGTGGTGACGGAGGTGGTGGAGCACCTCCTCCCGCAGGTGGTGACGGAGGTGGTGGAGCTCCTCCTC 444 SFI8 

A G G D G G G G A P P P A G G D G G G G A P P P 

CATATTCTAGAAAAGAGTCGTTGGGTATAACTGGATAAAG..TGGGTAGTCCATGTTGTCAAGTAGTGGG 518 SF2 

I I I i I I I I I II II I II I I I IIII II 
CTGCAGGTGGTGATGGA.GGCGGAGCACCACCACCAGGAGCTTAGGC.GAGAAAGAGCCAAAGTCTTGAA 512 SFI8 

A G G D G G G A P P P G A * 

TAGATTTTCTCTGTTTGCATGTTTGTTTATGTGGCCATCG ...... TGTGTTTACAGTGTTTGT ...... 576 SF2 

IIII El I I III II rllll I I II IIIIII I 
TAGAAAA...CTTTATACATA..TGATTATGAATAAGGAGAACATATATGCTTACAGATTGAAATTAATT 577 SFI8 

..GTTTCCCTTGTGTATTTAAG.CTCTTGTGTTGATG~TTATCC...AGTTCCAACA21653 SF2 

IIII I II[III I II III II III I IIII Ill I II PI I 
TAGTTTGCA.TGTGTAATAAAACCTCATGAGTTCAATTATAAGTCTATAATAAATTTACATGAI8656 SFI8 

Fig. 1. Nucleotide sequence of the SF2 (upper sequence) and SF18 (lower sequence) cDNAs from sunflower. Amino acids 
are added in the single letter code (above, respectively below the first nucleotide of the corresponding codon). Asterisks 

indicate stop codons. The polyadenylation signals (AATAAA) at the 3' end of the cDNAs are underlined. 



A 
---Signal peptide I Cysteine domain 

MANNSVSYLVLLLLVFVLAISESAPV . . QYCDRVTNLYHEKC . DEKQCTEHCKTNEKAES SF2 

I I I 1 : 1 1 1 :  I I I : :  : : I I I : 1  I I 
............. LVFVVAI SD IATVHGKICEKPS KTWFGNCKD TDKCDKRCIDWEGAKH SFI8 
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I -Proline domain 

GYCLVVEKQQLS ICS FDCS KYKPS Tp~APP P PP PKLFYSGSWLQAKVENVMLPGQKNMNCT SF2 

I I I : : : 1  I I I  I I I I I I 
GACHQREAKHMCFCYFDCDP QKNPGPPPGAPGTPGTP PA~GKGEGDA~HPP P TP S P PGG SFI8 

QCPK 

Proline domain 

DGGSG~PPAGGGSPPPAGGDGGGGAPPPAGGDGGGGAPPPAGGDGGGAPPPGA 
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Fig, 2. A. Comparison of the amino acid sequence of the SF2 and SF18 proteins derived from their respective cDNA sequence. 
Signal peptide, cysteine domain and proline domain are shown; the junctions are marked by a small vertical bar. The conserved 
cysteine residues in the cysteine domain are shown in bold-faced type. An N-glycosylation site in SF2 is indicated by a vertical 
arrow. Proline residues are underlined. B, Hydropathy plots of the SF2 and SFI8 polypeptides according to Kyte and 

Doolittle [6]. 

41 ~o in SF18). Another feature shared by the two 
polypeptides is the relatively high concentration 
of proline residues in the carboxy moiety. This 
'proline domain' is poor in charged amino acids 

(12~o in SF2 and 9~o in SF18). In SF2 the proline 
residues are clustered in a single stretch, whereas 
in SF18 they are spread over the entire second 
moiety. Most remarkable in SF18 is the tripli- 
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cat ion of  a glycine plus proline-rich oligopeptide 
A G G D ( G ) G G G A P P P  at the carboxy terminus.  

The  presence  of  a hydrophobic  signal peptide at 
the amino terminus of  the two polypeptides 
(Fig. 2B) suggests that  they are synthesized on 
m e m b r a n e - b o u n d  r ibosomes  and follow the ex- 
por t  pa thway.  Since mos t  o f  the hitherto known 
(hydroxy)proline-rich [3] or glycine-rich [4, 5] 
proteins have  been identified in cell walls we 
p ropose  that  the SF2 and SF18 polypeptides are 
anther-specific cell wall proteins which could con- 
tr ibute to the cell wall architecture of  epidermal  
anther  cells via intermolecular  disulfide bridges. 
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