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T 
he plant endochitinases (chitinases, E.C. 3.2.1.14) are a diverse 
group of enzymes that differ in pr imary structure, isoelectric 
point and cellular localization (Collinge et al., 1993; Meins et al., 

1992; Mikkelsen et al., 1992; Stinzi et al., 1993). Chitinases have been 
grouped into three classes (I-III) (Shinshi et al., 1990) on the basis of 
amino-acid sequence similarity to the tobacco (Nicotiana tabacum) en- 
zymes. More recently, three additional classes of chitinases have been 
identified: class IV (Collmge et al., 1993; Margis-Pinheiro et al., 1991), 
class V represented by the precursor of stinging nettle (Urtica dioica) 
lectin (Lemer & Raikhel, 1992), and class V1 represented by tobacco 
chitinases showing amino-acid sequence homology to bacterial exo- 
chitinases (Melchers et al., 1994). Most chitinase genes have been identi- 
fied and classified by sequence similarity to genes described earlier. Few 
have been unequivocally identified by demonstrat ing that the proteins 
encoded have cb, it-Lnase activity. 

We propose classifying chitinase genes into families based on the 
nomenclature for the proteins. New chitinase genes would  be assigned 
to existing families or new families on the basis of sequence similarity. 
When possible, tobacco was chosen as a "s tandard"  species because of 
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the abundance of information at the protein and DNA level available. 
The scheme proposed retains the nomenclature for chitinase classes 
already used widely, provides simple criteria for naming new genes, and 
is sufficiently flexible to add new structural classes without reevaluation 
of the entire classification system. 

G u i d e l i n e s  

Chitinase classes I-III 
The families Chil to Chi3 correspond to chitinase classes I-III (Meins et al., 
1992) and are defined as: 

Chil. Amino acid sequence >50% identical to tobacco class I chitinase, 
which contains a conserved N-terminal, cysteine-rich lectin domain also 
found in cereal lectins (Raikhel & Lee, 1993). 

Chi2. Amino acid sequence >50% identical to tobacco class II chitinase; 
amino acid sequence >50% identical to tobacco class I chitinase, but 
lacking the lectin domain of the class I enzymes. 

Chi3. Amino acid sequence >30% identical to tobacco class III chitinase/ 
lysozyme (Lawton et al., 1992) with no sequence similarity to the class I 
and II tobacco enzymes. 

Class IV chitinases 
The family Chi4 corresponds to class IV chitinase (Mikkelsen et al., 1992; 
Collinge et al., 1993) with an amino acid sequence >50% identical to the 
Phaseolus vulgaris PR 4 chitinase (Margis-Pinheiro et al., 1991). This 
family differs from the Chil family in having a deletion in the lectin 
domain, several deletions of approximately 22 amino acids in the cata- 
lytic domain, and a truncated C-terminal end. 

Class V chitinases 
The family Chi5 corresponds to class V chitinase with an amino acid 
sequence >50% identical to the stinging nettle (Urtica dioica) lectin 
precursor and having a duplicated N-terminal lectin domain (Lerner & 
Raikhel, 1992). 

Class VI chitinase 
The family Chi6 corresponds to class VI chitinase with an amino acid 
sequence >50% identical to the tobacco endochitinases showing signifi- 
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cant  amino-ac id  sequence  s imilar i ty  to the bacter ia l  exo-chi t inases  f r o m  
Bacillus circulans, Serratia marcescens, and Streptomyces plicatus, bu t  no  
sequence  s imilar i ty  to the class I-V pro te ins  (Melchers  et al., 1994). 

N ew  families of chitinases 
N e w l y  r e p o r t e d  genes  are a s s igned  to exis t ing and  n e w  famil ies  u s ing  
a m i n o  acid sequence  s imilar i ty  of  50% as a cri terion.  N e w  families are 
n u m b e r e d  consecu t ive ly  in o rde r  of  d i scovery .  By a n a l o g y  to the Chil 
and Chi2 families,  g r o u p s  of  genes  wi th  s imilar  sequences  bu t  d i f fe r ing  
in the p resence  or  absence  of  a c o n s e r v e d  lectin d o m a i n  w o u l d  be 
classif ied into d i f ferent  families. 

Chitinases of uncertain affiliation 
Chi t inase  genes  that  canno t  be a s s igned  u n a m b i g u o u s l y  to one  fami ly  
w o u l d  be d e s i g n a t e d  ChiO genes,  e.g., the Arachis chi t inases  (Herge t  et al., 
1990). 

Comments and Examples 

Represen ta t ive  chi t inases  w i th  a consensus  sequence  (viz. Chil, Chi2, 
Chi4 and Chi5) are s h o w n  in Fig. 1. The  r e c o m m e n d e d  n a m e s  a n d  
classif icat ion of  chi t inase  genes  in i nd iv idua l  p lan t s  are s h o w n  in the 
p r in t -ou t  of  Mendel b e g i n n i n g  on  p. 89. 
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