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1. Optical microscopy 

 

 

 

Figure S1.  The images of left (a) and right (b) forewings of a European hornet by optical 

microscope, respectively. The images were taken from the dorsal sides. Regions indicated by 

square (a) and circle (b) were the areas measured by IR and VCD. For the measurements, the 

wings were sandwiched between CaF2 plates in an assembled cell.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



2. Polarized light microscopy 

 

 

Figure S2. The polarized light microscope images of the vein crossing regions in the forewings of a 

European hornet: (left) a left forewing and (right) a right forewing, respectively.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



3. Detailed IR and VCD mapping data 

 

Figure S3. (a) IR map of a right forewing at 1650 cm-1. (b) A series of IR spectra when the 

measured position moved along the blue arrow in (a) from y = 0.1 to 2.5 mm at the constant value 

of x= -0.25 mm. (c) A series of VCD spectra when the measured position moved from y = 0.1 to 

2.5 mm at the constant value of x= -0.25 mm.  

 

Figure S4. (a) IR (lower) and VCD (upper) spectra measured at the selected positions of a right 

forewing along the red arrow in Figure 2 (in the text). (b) The selected positions are indicated by 

red, blue and black circles, respectively. The coordinates at each position are following: black (-

1.25, 1.75)), red (-2.5, 1.75)) and blue (-1.5, 1.75), respectively.  

 



4. IR and VCD maps of dorsal and ventral surfaces 

 

Figure S5. (a) The optical microscope image of the dorsal side of a right forewing of a European 

hornet. The circle indicates the measured region when the sample was sandwiched between two 

CaF2 plates in an assembled cell. (b) IR map of the dorsal side at 1650 cm-1. (c) IR map of the 

dorsal side around circle (a) at 1650 cm-1. (d) VCD map of the dorsal side at 1648 cm-1. (e) IR 

map of the ventral side in the right forewing around circle (a) at 1650 cm-1. (f) VCD map of the 

ventral side in the right forewing at 1650 cm-1. 

 

 

Figure S6. (a) A series of IR spectra measured on the dorsal side of a right forewing of a European 

hornet. (b) IR map of the dorsal side in a right forewing at 1650 cm-1. (c) A series of VCD spectra 

measured on the same positions as in (a). (d) VCD map at 1630 cm-1 along the orange diagonal arrow 

on the dorsal side of a right forewing (Figure S5 (d)). Coordinates of measured positions are indicated 

at the right side.  

 



5. IR and VCD spectra of a left forewing 

 

 

Figure S7 (a) IR map of a left forewing at 1650 cm-1. (b) The positions of the selected points for 

measurements. Their coordinates are following: black (-2.0, -1.7), red (-1.95, -1.9) and blue (-1.9, 

-1.8), respectively. (c) IR (lower) and VCD (upper) spectra measured at black, red, and blue circles 

in Figure S7 (b).  

 


