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Sequence of mutant mCherryS131C protein including the 6xHis tag:

MRGSHHHHHHGSMV SKGEEDNMAIIKEFMRFKVHMEGS VNGHEFEIEGEGEGRPYEGTQTAK

LKVTKGGPLPFAWDILSPQFMY GSKAY VKHPADIPDYLKLSFPEGFKWERVMNFEDGGVVTV

TQDSSLQDGEFIYKVKLRGTNFPCDGPVMQKKTMGWEASSERMYPEDGALKGEIKQRLKLKD

GGHYDAEVKTTYKAKKPVQLPGAYNVNIKLDITSHNEDYTIVEQYERAEGRHSTGGMDELYK
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Figure S1. a) UV-vis spectra in solution show minimal change in mCherryS131C
chromophore after conjugation to PNIPAM. The spectrum of the mutant mCherryS131C is
quantitatively identical to that of the parent protein.l'2 This is contrasted with the dramatic
change observed after lyophilization. b) Circular dichroism spectra of mCherryS131C and its

conjugate with PNIPAM in solution indicate the protein fold is not disrupted by conjugation.
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Sample Thermal Transition (°C)
PNIPAM 335
mCherryS131C-PNIPAM 38.6

Table S1. Cloud points of mCherryS131C-PNIPAM and the corresponding homopolymer.
Solutions were prepared at 1.26 mg/mL PNIPAM and the absorbance at 700 nm was
monitored as the temperature was ramped from 20 to 50 °C at 0.1 °C/min. A PNIPAM
molecular weight of 35.5 kg/mol was used for both conjugate and homopolymer
measurements.  Increasing PNIPAM molecular weight would decrease the transition

temperatures.

Figure S2. Photograph of mCherry-PNIPAM block copolymer sample cast at room
temperature and used for SAXS data acquisition showing the deep red color of mCherry.

The sample is 7 mm in diameter and approximately 0.5 mm in height.
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Figure S3. a) SDS PAGE denaturing gel showing mCherryS131C purity. The two smaller
molecular weight segments are the result of the chromophore acylimine bond breaking during
protein boiling. b) Native gel showing that mCherry remains intact throughout the purification
process. A higher molecular weight band shows the presence of dimers formed through disulfide
linkages; the dimers are more prevalent under non-reducing conditions. Reduced mCherry was
obtained by adding an equimolar amount of B-mercaptoethanol and allowing the reaction to occur

at room temperature for one hour.
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Table S2. Quantitative analysis of circular dichroism spectra using CD Pro software.

S6C°0 SECO 494\ 8100 JLAdsd
99C°0 L1T0 0810 LEOO ENODTHS
9LT0 S1C0 0810 6200 L9T0 610 80S°0 €00 TINLLNOD [eouue armeradura) wooy
g0 o 910 00" JLAdsd
12944 6L1°0 €0¥°0 9¢0°0- ENODTAS
96€°0 900 (AR 40 910°0- ¥0°0 9610 18¢€°0 0200 TINLLNOD [eauue 3 §
¥2e0 8¢C0 L9Y'0 610°0- J1adso
99¢°0 €10 LTY'0 900°0- ENODTHS
96¢°0 S1T0 8¢r'0 1000 LLEO €0C0 06€°0 6200 TINILNOD 183D 0%
1210 1LT0 LSS0 8¥C0- J1adsodo
y€€0 00 9e¥'0 9200 ENODTAS
18¢°0 ycco w970 L9070~ 98¢0 861°0 ¥6£°0 1200 TINILNOD 1se0 armjeradura) wooy
STe0 SeTo ELY'0 £€0°0- J1adsodo
ENODTHS
15€°0 61C°0 £ev’o £00°0- 8LE0 0T0 £6£°0 L200 TINILNOD INVJINd-DT€ [ SAay)w
L9T0 1sT°0 98¥°0 $00°0- J1adsodo
98C°0 wlo 10$°0 1L0°0 ENODTHS
0LT0 610 L6v'0 170°0 LSTO €81°0 €0S°0 LS00 TINLLNOD D1¢1sA oy
pazapioun
uonoely uinj uonoerj J99Ys uondelj  XI[oY UONORI) pazapioun
ofeI1oAy a8e1oAy a8e1oAy ofeIoAy uonoely unj uonoel{  JAdYs UOMORL]  XI[AY UONORI] POURIN qdureg

S5



Volume Fraction Calculation. The volume fraction of PNIPAM in the mCherry-PNIPAM block
copolymer was calculated using mCherry crystallographic data’ along with a PNIPAM density3 of 1.05

g/cm3. First, the mCherry density is calculated.

MW -z
P V-N,

The molar mass, MW, is 28,134.48 g/mol including the 6xHis tag. Z, the number of formula units per
unit cell, is 3. N4 is Avogadro’s number, and the volume, V, is calculated using the dimensions of the
unit cell.

V=a-b-c-sin(p)
where a =4.876 nm, b = 4.285 nm, ¢ = 6.106 nm, and § = 112.31°.
The volume fraction of PNIPAM is then calculated using the following formula:

MWpNIPAM
PPNIPAM

M ‘/VmCherry

Ppnipay =

M WPNIPAM +
PPNIPAM P mCherry
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