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Sequence of mutant mCherryS131C protein including the 6xHis tag: 

MRGSHHHHHHGSMVSKGEEDNMAIIKEFMRFKVHMEGSVNGHEFEIEGEGEGRPYEGTQTAK

LKVTKGGPLPFAWDILSPQFMYGSKAYVKHPADIPDYLKLSFPEGFKWERVMNFEDGGVVTV

TQDSSLQDGEFIYKVKLRGTNFPCDGPVMQKKTMGWEASSERMYPEDGALKGEIKQRLKLKD

GGHYDAEVKTTYKAKKPVQLPGAYNVNIKLDITSHNEDYTIVEQYERAEGRHSTGGMDELYK 

 

 

 

 

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.
1-2

  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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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. 

 

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. 
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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 β-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.  

A
v

er
ag

e 

fr
ac

ti
o
n

 

u
n
o

rd
er

ed
 

0
.2

7
0

 

   

0
.3

5
1

 

   

0
.3

8
1

 

   

0
.3

5
6

 

   

0
.3

9
6

 

   

0
.2

7
6

 

  

A
v

er
ag

e 

fr
ac

ti
o
n

 t
u

rn
 

0
.1

9
2

 

   

0
.2

1
9

 

   

0
.2

2
4

 

   

0
.2

1
5

 

   

0
.2

0
6

 

   

0
.2

1
5

 

  

A
v

er
ag

e 

fr
ac

ti
o
n

 s
h

ee
t 

0
.4

9
7

 

   

0
.4

3
3

 

   

0
.4

6
2

 

   

0
.4

2
8

 

   

0
.4

1
3

 

   

0
.4

8
0

 

  

A
v

er
ag

e 

fr
ac

ti
o
n

 h
el

ix
 

0
.0

4
1

 

   

-0
.0

0
3

 

   

-0
.0

6
7

 

   

0
.0

0
1

 

   

-0
.0

1
6

 

   

0
.0

2
9

 

  

F
ra

ct
io

n
 

u
n
o

rd
er

ed
 

0
.2

5
7

 

0
.2

8
6

 

0
.2

6
7

 

 

0
.3

7
8

 

 

0
.3

2
5

 

 

0
.3

8
6

 

0
.3

3
4

 

0
.4

2
1

 

 

0
.3

7
7

 

0
.3

6
6

 

0
.3

2
4

 

 

0
.4

0
4

 

0
.4

5
4

 

0
.3

3
2

 

 

0
.2

6
7

 

0
.2

6
6

 

0
.2

9
5

 

F
ra

ct
io

n
 t

u
rn

 

0
.1

8
3

 

0
.1

4
2

 

0
.2

5
1

 

 

0
.2

0
2

 

 

0
.2

3
5

 

 

0
.1

9
8

 

0
.2

0
4

 

0
.2

7
1

 

 

0
.2

0
3

 

0
.2

1
3

 

0
.2

2
8

 

 

0
.1

9
6

 

0
.1

7
9

 

0
.2

4
4

 

 

0
.1

9
2

 

0
.2

1
7

 

0
.2

3
5

 

F
ra

ct
io

n
 s

h
ee

t 

0
.5

0
3

 

0
.5

0
1

 

0
.4

8
6

 

 

0
.3

9
3

 

 

0
.4

7
3

 

 

0
.3

9
4

 

0
.4

3
6

 

0
.5

5
7

 

 

0
.3

9
0

 

0
.4

2
7

 

0
.4

6
7

 

 

0
.3

8
1

 

0
.4

0
3

 

0
.4

5
6

 

 

0
.5

0
8

 

0
.4

8
0

 

0
.4

5
2

 

F
ra

ct
io

n
 h

el
ix

 

0
.0

5
7

 

0
.0

7
1

 

-0
.0

0
4

 

 

0
.0

2
7

 

 

-0
.0

3
3

 

 

0
.0

2
1

 

0
.0

2
6

 

-0
.2

4
8

 

 

0
.0

2
9

 

-0
.0

0
6

 

-0
.0

1
9

 

 

0
.0

2
0

 

-0
.0

3
6

 

-0
.0

3
2

 

 

0
.0

3
3

 

0
.0

3
7

 

0
.0

1
8

 

M
et

h
o
d

 

C
O

N
T

IN
L

L
 

S
E

L
C

O
N

3
 

C
S

D
D

T
R

 

 

C
O

N
T

IN
L

L
 

S
E

L
C

O
N

3
 

C
S

D
D

T
R

 

 

C
O

N
T

IN
L

L
 

S
E

L
C

O
N

3
 

C
S

D
D

T
R

 

 

C
O

N
T

IN
L

L
 

S
E

L
C

O
N

3
 

C
S

D
D

T
R

 

 

C
O

N
T

IN
L

L
 

S
E

L
C

O
N

3
 

C
S

D
D

T
R

 

 

C
O

N
T

IN
L

L
 

S
E

L
C

O
N

3
 

C
S

D
D

T
R

 

S
am

p
le

 

m
C

h
er

ry
S

1
3
1

C
 

   

m
C

h
er

ry
S

1
3
1

C
-P

N
IP

A
M

 

   

R
o
o

m
 t

em
p

er
at

u
re

 c
as

t 

   

4
0
 C

 c
as

t 

   

4
 C

 a
n
n

ea
l 

   

R
o
o

m
 t

em
p

er
at

u
re

 a
n
n

ea
l 

  

 



S6 

 

Volume Fraction Calculation.  The volume fraction of PNIPAM in the mCherry-PNIPAM block 

copolymer was calculated using mCherry crystallographic data
2
 along with a PNIPAM density

3
 of 1.05 

g/cm
3
.  First, the mCherry density is calculated. 

 A

MW z

V N
ρ

⋅
=

⋅
 

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.  NA is Avogadro’s number, and the volume, V, is calculated using the dimensions of the 

unit cell. 

 
( )sinV a b c β= ⋅ ⋅ ⋅

 

where a = 4.876 nm, b = 4.285 nm, c = 6.106 nm, and β = 112.31°. 

The volume fraction of PNIPAM is then calculated using the following formula: 

 

MWPNIPAM

PNIPAM

mCherryPNIPAM

PNIPAM mCherry

PNIPAM MWMW

ρ

ρ ρ

ϕ
+

=
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