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The lectin recognition hypothesis proposes that the specific 
binding of a legume lectin to a carbohydrate of a compatible 
Rhizobium (sensu luto) allows the two organisms to recognize 
each other as symbionts (Bohlool and Schmidt, 1974). Al- 
though there is extensive evidence supporting the hypothesis, 
other experiments contradict it. Thus, the controversy re- 
mains unresolved. As a first step to testing the lectin recog- 
nition hypothesis in the Medicugo sutivu-Rhizobium meliloti 
symbiosis, we cloned and sequenced lectin genes from alfalfa. 
We are now reporting the nucleotide sequence of the Mslecl 
gene, so named because of its high sequence similarity to the 
Mtlecl gene (Bauchrowitz et al., 1992). 

Fragments from two overlapping genomic clones were se- 
quenced and include promoter, ORF, and 3' untranslated 
sequences (Table I). The 1716-bp sequence includes 817 bp of 
sequence upstream of the putative start codon, an ORF of 819 
bp, and 75 bp of sequence downstream of the putative stop 
codon. There are no introns in Mslecl, a situation similar to 
that in a11 legume lectin genes previously reported 
(Bauchrowitz et al., 1992). The transcription start and stop 
positions of Mslecl are unknown. There are two potential 
TATA boxes. One is at positions 707 to 71 1 (TATAA) and the 
other is at 738 to 745 (TATATAAA). The number of TATA 
boxes can affect tissue-specific expression (Kloeckner-Gruis- 
sem et al., 1992). There is an undefined consensus promoter 
element at positions 643 to 659 (Gatehouse et al., 1987; 
Bauchrowitz et al., 19921, but no other highly significant fea- 
tures of the promoter were detected in a search of the data 
base. The putative start codon, ATG, is at position 818, and 
the ORF ends at 1637. A putative poly(A) addition signal 
(AATAAA) is located at positions 1667 to 1673. 

There is extensive homology at the nucleotide leve1 with 
other legume lectin genes (Table I), consistent with results 
showing high conservation of legume lectin sequence and 
three-dimensional structure (Sharon and Lis, 1990; van Eij- 
sden, 1994). Interestingly, there was also 74% homology of 
66 bp of the putative Mslecl promoter with the third intron 
of the alfalfa gene Msnod25 (Nms-25; Vegh et al., 1990), 
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which seems to be involved in nodulation. The significance 
of this homology is unclear. The deduced MsLECl protein 
is 92% identical with and 96% homologous to the deduced 
MtLECl protein, and MsLECl is highly homologous to 
other legume lectins. Especially highly conserved amino 
acid residues in legume lectins are known to be important 
in sugar binding (van Eijsden, 1994). These residues in 
MsLECl are Aspsl (or Asps6), Glyio9, AsnlZ3, GlyZo8, IleZo9, 
and Asn210. They are identical with residues in comparable 
positions of PHA-L from Pkuseolus vulguris (van Eijsden, 
1994), a lectin that binds only oligosaccharides (Sharon and 
Lis, 1990), and are nearly identical with residues in com- 
parable positions of other legume lectins. However, only 
the first three of these six amino acid residues are identical 
with those of MtLECl, which is believed to be a Glc/Man- 
binding protein (Bauchrowitz et al., 1992). The sequence 
suggests that MsLECl may be an oligosaccharide-binding 
protein, but binding studies are necessary to define the 
specificity of MsLECl. 

Genomic southern blots indicate that alfalfa contains a 
small lectin gene family. Also, we have partially sequenced 
Mslec2 (based on its homology to Mtlec2) (Bauchrowitz et 
al., 1992) and another putative lectin gene (L.M. Brill, V.R. 
Konyalian, and A.M. Hirsch, unpublished results). Medi- 
cago truncatulu, a close relative of alfalfa, also has a small 
lectin gene family (Bauchrowitz et al., 1992). Further work 
on alfalfa lectin genes is needed to resolve their importance 
in the interaction between the plant and R. meliloti. 
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Table 1. Characteristics of a 7.7-kb Eenomic seauence from M. sativa encoding Mslecl 
~ ~~ 

Organism: 

Genome Location: 

Gene Product: 

Cloning: 

Medicago sativa (L.), cv Chief. 

Nuclear genome; chromosomal location unknown. 

Presumed carbohydrate-binding lectin protein. 

A A EMBL3 Sp6R7 genomic DNA library of M. sativa (L)  cv Chief (Clontech Laboratories Inc., Palo Alto, CA) was 
screened with an [c~-~~P]dCTP-labeled Mtlec7 probe from M. truncatula (Bauchrowitz et al., 1992). Duplicate filters 
were used for screening, and positive phage were cloned by plaque purification. Overlapping Haelll and Sstl frag- 
ments (1 24-bp overlap, positions 1-1 150 and 1026-1 709) were identified by restriction digestion, Southern blot- 
ting, and probing with the Mtlecl probe. Another Haelll fragment (positions 11 51-1 71 6) was identified in the same 
way. These three fragments were subcloned into pBluescriptll KS +/- (Stratagene). 

Sequencing: 
60th strands (positions 1-1 709) were sequenced using transposon-facilitated sequencing (Strathmann et al., 1991) with 

the TnlOOO kit (Cold Biotechnology Inc., St. Louis, MO), according to the manufacturer’s protocol. The end se- 
quence of the 565-bp Haelll fragment gave rise to positions 171 O to 171 6 and agreed perfectly with the overlapping 
sequence from the Sstl fragment. Computer sequence analysis was done on the Vax computer in the Biology De- 
partment at the University of California, Los Angeles, using University of Wisconsin Genetics Computer Croup 
programs. 

Characteristics of the Putative Promoter Region: 
A putative promoter, identified based on sequence analysis, was sequenced for 81 7 bp upstream of the putative start 

codon. Elements of interest include two potential TATA boxes and a 17-bp element (positions 643-659) conserved 
in some legume lectin promoters. The homology of this element, allowing insertion of two nucleotides in Mslecl, i s  
71 % with Mtlecl (Bauchrowitz et al., 1992) and 65% with Psl (Catehouse et al., 1987). 

Structural Features of the Deduced Protein: 
The ORF encodes a protein of 273 amino acid residues, with a putative signal sequence of 26 amino acid residues, 

predicted using the method of von Heijne (1 986). The presumed mature protein has 247 amino acid residues and a 
molecular weight of 27,220 and is  presumed to be a carbohydrate-binding protein. 

Antibodies: 

Method of Identification: 
None available. 

End sequences of both the Haelll and Sstl fragments were compared to the data base (Altschul et al., 1990). Matches 
primarily with lectin genes were found. Homologies of the complete nucleotide sequence of Mslec7 included 95% 
with Mtlec7 for 804 bp, 79% with Mtlec2 for 482 bp, 75% with Psl (Pisum sativum lectin) for 219 bp, and signifi- 
cant homology with the frythrina coralodendron and Phaseolus lunatus lectins and Arachis hypogea agglutinin (a 
lectin). Homology of the deduced protein with other legume lectins at the amino acid level is more extensive than 
homolony at the nucleotide level. 
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