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Abstract 

The maize leaf has th ree ma in  axes of g rowth , with an  asymmetric d istr ibution 

of tissue types along each axis. This study focuses on three mutants, Wavy 

auricle in blade 1-R ( Wab 1 -R) , liguleless1 -R (Ig 1-R) and milkweed pod1-R 

(mwp 1 -R) that d isrupt ax ia l  pattern ing of ma ize leaves .  Dominant Wab 1 

m utations d isrupt both med ia l- latera l and proxima l-d ista l pattern ing .  Wab 1  leaf 

b lades are narrow and ectop ic auricle and sheath-l ike tissues extend into the 

leaf blade .  Previous ana lyses have shown that Lg1 a cts cel l-autonomously to 

specify l igu le and auricle t issues. The current study reveals add itional  roles in  

def in ing leaf shape. The recessive Ig1-R mutation exacerbates the Wab 1-R 

phenotype ;  i n  the double m utants, most of the prox ima l  blade is deleted and 

s heath tissue extends along the resid ua l  b lade . 

A mosaic analysis of Wab 1 -R was cond ucted i n  Lg 1 and Ig1-R backgrounds to 

d eterm ine if Wab 1-R affects leaf development in a ce l l-autonomous manner. 

Normal  t issue identity was restored in  al l  wab 11- sectors in a Ig 1-R m utant 

backg rou nd ,  and in three quarters of sectors in a Lg 1 background . These 

resu lts suggest that Lg1 can influence the autonomy of Wab 1 -R. In both 

genotypes ,  leaf-halves with wab11- sectors were s ign ificantly wider than non­

sectored leaf-ha lves , suggesting that Wab 1 -R acts cel l-autonomous ly to affect 

latera l  growth . 

m wp 1 -R i s  a recessive m utation that specifica l ly affects patterning of sheath 

t issue. Characterisation of the mwp 1-R phenotype revea led that mwp 1-R h usk 

leaves and the sheaths of vegetative leaves develop pa irs of outgrowths on the 

abaxial  su rface associated with reg ions of adaxia l ised t issue. In situ 

hybrid isation confirmed that d isruptions to adaxial-abaxia l  pattern ing  are 

correlated with m isexpression of leaf polarity genes. Leaf marg ins and fused 

organs such as the prophyl l  a re most severely affected by mwp 1-R. The fi rst 

two husk leaves normal ly  fuse a long adjacent marg ins  to form the b i-keeled 

prophyl l .  I n  the most severe cases the mwp 1 -R prophyl l  is red uced to an  

unfused , two-pronged structure and  keel outgrowth is  s ign ificantly reduced . We 

speculate that the adaxia l-abaxial pattern ing system has been co-opted d u ring 

evo lution to promote outgrowth of the keels in norma l  prophyl l deve lopment. 
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The resu lts of th is study place Mwp 1 ,  wab 1 and Lg 1 i n  a network of genes that 

reg u late leaf polarity and axia l  pattern ing .  
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