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1. The method of standard additions

Sample extracts were spiked with 3 different known
amounts of ovalbumin (5–25 ng) and analysed by dot-
blot immunoassay for ovalbumin using the same pro-
cedure described above with the exception that density
values were not subtracted with the density of back-
ground. At first, response density values of ovalbumin
in 6 M urea (in the absence of sample) were plotted
versus ovalbumin amounts (5–25 ng) and linear regres-
sion was fitted on data. The y-intercept has been
subtracted from the response density value of each
sample measurement as urea interference. Net response
density values were plotted versus the amounts of ov-
albumin added to the sample and linear regression was
fitted on data. The y-intercept indicates the matrix-
interference contribute to density and the negative x-
intercept represents the amount of ovalbumin in the
unfortified sample.

2. Thermogravimetric analysis (TGA)

The weight losses of the paint layer (1), of the
reference pigment alone (2) and the reference protein
(3) were recorded. The protein content was calculat-
ed from the following formula: C0(R2–R1)/ (R2–R3),

where R is the percentage of residual mass after the
heating treatment at 800°C where the protein decom-
position is complete.

Supplementary figure 1. Typical dose-response plot of
dot-blot immunoassay of ovalbumin. The values of
response density of dot-blot immunoassay of the indi-
cated ovalbumin amounts in 6 M urea are reported (n0
3) as arbitrary unit (A.U.). Full line represents the best
non-linear regression that fit on the experimental data.
Error bars represent ±SD from the mean.
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Supplementary figure 2. Example image of a dot-blot
immunoassay analysis of ovalbumin after the colori-
metric reaction step. The signal responses of two repli-
cate sets of different amounts (0.2–3500 ng, as
indicated) of ovalbumin are shown. The loading
scheme of the right replicate is the same indicated for
the left replicate. Spots with negative controls (6 M
urea in the absence of sample) are indicated (−).

Supplementary table 1. Ancient samples from Saint
Francesco Church in Lodi (Italy)

aTotal size of the sample available for the dot-blot
immunoassay analyses.

Sample

Description Age (century)Name
Sizea

(mg)

13 0.936 Mural painting; St Ludovico
from Toulouse, 1380-1390,
Maestro di Ada Negri ?;
gilding from the crosier

end of 14th

18 0.477 Gilded stucco end of 16th

19 0.578 Mural painting; St James;
anonymous; gilding from
the saint’s halo

end of 13th –
beginning
of 14th

20 0.399 Mural painting; St James;
anonymous; gilding from
the worshipper’s dress

end of 13th –
beginning
of 14th

22 0.612 Mural painting; the Risen
Christ; anonymous;
gilding from the halo.

end of 15th

25 1.021 Mural painting; Madonna and
Child, with St Jeronimus and
donor; anonymous; gilding
from St Jeronimus’ halo

end of 15th

28 0.831 Mural painting; St. Helen,
1380-1410, Maestro di
Ada Negri?; gilding from
the halo.

end of 14th –
beginning
of 15th
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