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Supporting I nformation

S1. Determination of onset temperaturefor protein denaturation from FTIR (and DSC)
measur ements

The onset temperature was determined by takin§jritelerivative of the fractional denaturation and
finding zero derivative at temperatures higher tB&C. Examples on the cells are shown in Figure S1.

0.06 0.1
005 | ATl %é 0.08 - HDF 1
5 004 ] %ﬁéﬁ 006 1 }
5 } 2 1} s
3 093 $ $ £0.04 + onset i
{ §\ 2
0.02 onset §’§ "0_02 | 1 P}I}{ HEE
] f ;
“ e | g © e
0001 _!,»‘} ﬂk{xim@—@i 5,@' . { s &L %QF 50 60 70 a0
20 30 40 50 60 70 0.02 Temperature Q)
Temperature (°C) P
0.05 0.05
HuH-7
oosa | LNCaP { l 0.0 ] .
" onset % ﬁﬁ hl m}}h 003 : \
& 002 } T ﬂ EI . ) onset . “a
E I] Z I EU.UQ 1 N Aga
2 0.01 2 l R
0 T%T}-:I}. TTI} , , , 0.01 A “L W
1 ﬁﬂﬁ 50 60 70 ] | .
U - A‘ [y ‘.i‘.i‘ T T T T
0011 0 ‘ 40 50 60 70 ]
0.02 Temperature (°C) 0.01 Temperature (°C)

Figure S1. Determination of the onset temperature of protienaturation for the four different cell lines
investigated in this study.
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S2. Senditivity analysis of thefitting
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Figure S2. Analysis of the sensitivity and characteristics thoe fitting. (A) shows the distribution o R
for Ea-In space for Miles et al. @@/min. There exists a high?’Region and a linear line can be plotted
along the highestERRzmaX line). The R line is close to Equation 4. The white circle esponds to the
best fit. (B) Distribution of the Ry along the R, line. Inset shows the distribution of & close to the
optimal Ro.x value. The distributions of Rare also plotted with (C) the constant optimadhd (D) the
constant optimal Ea value.
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S3. Confidence elipse
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Figure S3. Confidence ellipses for protein denaturation. Nb#g the ellipse has a high aspect r

making it appear almost as a lifeThe inset of (A) shows a closer look at the ellipse
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4. Egg white denatur ation
As shown in Figure S3, the denaturation of egg evif0-65% ovalbumin among other proté&iys

displays two distance peaks (peak at 85.@nd 77.5C respectively).
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Figure $4. Thermal denaturation kinetics of egg white.
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S5. Protein Denaturation at High Temperatures

For protein denaturation at high temperatures {€)0we note that there are some deviations from the
classical Arrhenius model. Specifically, calculatiof In{A} from Equation (4) gives negative values,
which disagrees with the MD simulation (In{A}= 26 86) and is outside the tolerance range propased i
this study (e. C = -14.9 to -16.4, Table 5). This is an areadiive research and may have something to

do with water phase change (i.e. boiling) in additio the protein behavior.

Table S1. Arrhenius kinetic parameters from molecular dynasinulations of high temperature protein

denaturation (100 ~ 40Q). C is the parameter from Equation (8).

Protein | E, (kJ mol®) | In{A} C Ref.
EGF (TS1) 36.8 301 | -16.1 | B
EGF (TS2) 28.5 267 | -158 | B

EnHD 43.6 330 | -16.4 | ™

asD 33.1 279 | -153 | ©
CI2 56.7 36.5 | -149 | ™
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