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Bacteria-template synthesized silver microspheres with hollow

and porous structures as excellent SERS substrate
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Fig. S1 EDS analyses of hollow silver microspheres after 2h ultrasound treatment. The

bacteria resides have been completely removed.

Fig. S2 SEM images of different shell thickness of silver microspheres by changing the
concentrations of precursor. (A) AgNOs;=0.1 M, the average thickness is 200 nm; (B)
AgNO;=0.01 M, the average thickness is 150 nm; (C) AgNOs=0.005 M, the average

thickness is 100 nm.
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Roughness Analysis

Image Statistics

Img. Z range 1.568 #t
Img. Mean 0.00003 nm
Img. Raw mean -72.305 rm
Img. kRms (Rg) 203.46 nm
Img. Ra 153.13 nm
Img. Rmax 1.568 #t
Img. Srf. area 7.629 HY?
Tmg. Prj. Srf. area 4.000 Hy?
Img. Srf. area diff 90.730 %
Img. SAE 1.599

Box Statistics

Z range 175.87 nm
Mean 139.03 nm
Raw mean 53.478 nm
rms (Rq) 22,065 nm
Mean roughness (Ra) 16.052 nm
Max height C(Rmax) 201.04 nm

Fig. S3 The contact mode AFM image of a sub-area of the hollow silver sphere. The image
size is 0.57x0.71 micros and the maximum height of a feature in the image is 201.4 nm and

mean surface roughness is 16.0 nm.

Fig. S4 SEM images of silver microspheres prepared without bacterium. From it, one can see

the individual silver microsphere is made up of some aggregated large silver bulks.
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Estimation of enhancement factor (EF):

We adopted E. Nalbant method' to estimate EF. The following expression was used to
calculate the EF:

EF=(Isers/Tou)/(Msurt/ Mbuix)

Where Mg,r and My are the concentration of adsorbed molecules on the Ag microspheres
surface and the concentration of the molecules in the bulk sample used in the Raman
measurement, respectively. The 0.1 M and 1x10° M of 2-Mpy concentrations were used for
the Raman (Mypyx) and SERS (Mg,f) measurements. The assumption was made that all the 2-
Mpy in the SERS sample solution were adsorbed on the Ag microspheres. The Ises and Iraman

were measured for the RB mode at 1002 cm™.
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