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Figure S1 . Ramachandran plots of rAprY and its variants: (A) wild type rAprY; (B)
S33T; (C) T174V; (D)S33T-T174V. Residues in the most favored regions are shown in red.
Residues in additionally allowed regions are shown in yellow.
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Figure S2. SDS-PAGE of purified rAprY and its variants. Lane Marker: Standard
marker protein with molecular weights 14.3-200 kDa. The arrow indicates the corre-
sponding bands of mature enzymes.

Figure S3. Surface charge analysis of rAprY and its variants. (A) and (D): rAprY; (B)
S33T; (C) N218L; (E) T174V; The catalytic center region of the enzyme is marked by a black
dashed box; The region of amino acid residue 174 is marked by yellow dashed boxes.



=

Secondary structure fractions in percent

50
rAprY a-Helix

40— rAprY B-Sheet
rAprY Tum
30—
rAprY Coil
204 NWWW\WNMMMMW ——  S33T o-Helix

—— 33T B-Sheet

10
S33T Turn
0 T T T 1 S33T Coil
0 5,000 10,000 15,000 20,000
B Time (ps)
50—
rAprY o-Helix
40 - rAprY p-Sheet

rAprY Turn
30—

rAprY Coil
ZO—JWWWA\WMWM\WWWMWM ——  TI74V a-Helix

Secondary structure fractions in percent

——  TI74V p-Sheet
10
T174V Turn
0 I I T 1 T174V Coil
0 5,000 10,000 15,000 20,000
Time (ps)
Cs 50-
rAprY a-Helix
40— rAprY B-Sheet

rAprY Tum
30
rAprY Coil

Secondary structure fractions in percent

20 ——  S33T-T174V a-Helix
——  S33T-T174V B-Sheet
10
S33T-T174V Tum
0 T T T 1 S33T-T174V Coil
0 5,000 10,000 15,000 20,000
Time (ps)

Figure S4. Protein secondary structure content (vertical axis) as a function of simulation
time (horizontal axis). (A) rAprY and S33T; (B) rAprY and T174V; (C) rAprY and S33T-
T174V.

A 240- o
D e, il y

Time (ps)



'a.wv‘Mw A
-
ARG T ,“/'f, iy it

Figure S5. Number of hydrogen bonds (vertical axis) as a function of simulation
time (horizontal axis). (A) rAprY and S33T; (B) rAprY and T174V; (C) rAprY and S33T-

T174V.
Table S1

Primers used for site-directed mutagenesis.

Primer name

Gene sequence (5-3')

S204M-up
5204M-down
S105L-up
S105L-down
S89I-up
S89I-down
R247T-up
R247I-down
S204L-up

S204L-down

atggctectggegtgatgatccaaagcea
catcacgccaggagccattacatcaagc
ggaagcggccaatatctatggattatta
tagatattggccgcttectgttgaatca
acaaacgcgcaagtcattgatcgtttag
tattgegcettggegetacgeccagaaca
acaaacgcgcaagtcattgatcgtttag
aatgacttgcgcgtttgtccaagtcggg
atggctectggcegtgttaatccaaagea

taacacgccaggagccattacatcaagce




H226F-up
H226F-down
S53I-up
S53I-down
N218M-up
N218M-down
N218L-up
N218L-down
N25G-up
N25G-down
S33T-up
S33T-down
S63G-up
S563G-down
V121I-up
V121I-down
A150V-up
A150V-down
T174V-up
T174V-down
N181D-up
N181D-down
G110P-up
G110P-down
A114P-up

A114P-down

tccatggegactcctttcgttgecggag
gaaaggagtcgccatggacgttccgtta
gcaagcttcgttcctattgaaacaaacc
aataggaacgaagcttgctccgectctg
acttacggcgcttatatgggaacgtcca
catataagcgccgtaagtgectccagga
acttacggcgcttatctaggaacgtcc
tagataagcgccgtaagtgectccagga
ggctacacaggctctggcgtaaaagtag
gccagagcectgtgtagecttgagagtga
gtagctgttatcgacaccggaattgact
ggtgtcgataacagctacttttacgtta
taccaggacggcagtggtcacggtacgc
accactgcegtcctggtatggotttgtt
tccaacaatatggatattatcaacatga
aatatccatattgttggaaatggcccac
agcggtatcgtegttgttgecgeageeg
aacaacgacgataccgctggaaaccgct
gcaaaatatccttctgttattgcagtag
aacagaaggatattttgcagggtagaag
gcagtaggtgcggtagacagcagcaacc
gtctaccgcacctactgcaatagtagaa
agctggattattaaccccattgagtgge
ggggttaataatccagctatattggecg
aacggcattgagtggcccatttccaaca

gggccactcaatgecgttaataatccag




