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Table S1. Oligonucleotide primers used in site-point saturation mutagenesis

Numbers Sequences (5'—3’)
167-F CCTTCGAANNKCATGAAATCAATCGCCTGGATA
167-R TTCATGMNNTTCGAAGGCGATCTGGGCGCCAT
170-F TCCATGAANNKAATCGCCTGGATAGCAGCAGC
170-R GCGATTMNNTTCATGGATTTCGAAGGCGATCT
N71-F ATGAAATCNNKCGCCTGGATAGCAGCAGCATG
N71-R CAGGCGMNNGATTTCATGGATTTCGAAGGCGA
N59-F TTCNNKGGCGCCCAGATCGCCTTCGAAATCCA
N59-R ATCTGGGCGCCMNNGAAGCGCGGGGCGATC
V100-F GGATGTTNNKGGCGTTGTTGTTACCCATGGCA
V100-R CAACGCCMNNAACATCCGGATCTTCCAGAACTT
N146-F CCGNNKAATCTGTTCGAAGCCTGCCTGATCGC
N146-R TCGAACAGATTMNNCGGGCCATCGGCTTCCGG
C152-F TTCGAAGCCNNKCTGATCGCCAGCGATCCGAG
C152-R ATCAGMNNGGCTTCGAACAGATTATTCGGGCC
E187-F ATACCAGCGATNNKCTGGCCTTCGCCACCAAT
E187-R CAGMNNATCGCTGGTATGCCATTTAACGCAGC
K259-F GGGCNNKGCCCTGGATGCCGGCATCCCGGTTGTT
K259-R ATCCAGGGCMNNGCCCAGGGCATCGCCCATGC

F302-F TCGGGAGCCGCTATNNKCGCGCCGGCCAAGCCCGG




Numbers Sequences (5'—3")

F302-R MNNATAGCGGCTCCCGACGGCGCCTTTGGCGG
T120-F CGCCGTTGATNNKTTCCTGGATGATCCGCGCC
T120-R GGAAMNNATCAACGGCGATGGCGCTTTCTTCC
S213-F CGATGTTNNKGTTGAAATTATCCCGGCATATCC
S213-R TTTCAACMNNAACATCGGCCAGTTTGGCAACC
T224-F GGTGCANNKGGTGCCATGGTGGAGGCCGCCAT
T224-R ATGGCACCMNNTGCACCCGGATATGCCGGGAT
H171-F TTTCGGCNNKGCCGTTATCCCGGCCCGCGGCT
H171-R TAACGGCMNNGCCGAAAACGATCAGGGCGCCG
K294-F AACACTCGCCGCCNNKGGCGCCGTCGGGAGCCGC
K294-R CMNNGGCGGCGAGTGTTGCTCCGCCGCCTGCA
Y325-F CCATCCGGTTACCCTGNNKCTCGAGG
Y325-R CCTCGAGMNNCAGGGTAACCGGATGG
K135-F CCCAGNNKCCGTTCGATCATCCGGAAGCCGAT
K135-R ATCGAACGGMNNCTGGGCCCCGGTGAAGATAA
M227-F ACGGGTGCCNNKGTGGAGGCCGCCATAGCGGC
M227-R TCCACMNNGGCACCCGTTGCACCCGGATATGC
H40-F CAATGGCNNKCTTCTGCCGACCGTCAGCGGGG
H40-R GCAGAAGMNNGCCATTGGCATCGCTGGTGCAG

1313-F TCCTGCTAGCCNNKGCCATCGCGACCGG




Numbers

Sequences (5'—3")

1313-R

S251-F

S251-R

M269-F

M269-R

L42-F

L42-R

C179-F

C179-R

K208-F

K208-R

Q62-F

Q62-R

F65-F

F65-R

CCGGTCGCGATGGCMNNGGCTAGCAGGA
ATGTTGGCNNKCGCATGGGCGATGCCCTGG
CATGCGMNNGCCAACATTGCCGCTGCCCATGG
GGTTGTTNNKAGCACCCGAGTTCCGCGCGGAG
GGGTGCTMNNAACAACCGGGATGCCGGCATCCA
CACCTTNNKCCGACCGTCAGCGGGGCTGATCT
ACGGTCGGMNNAAGGTGGCCATTGGCATCGCT
GCNNKGTTAAATGGCATACCAGCGATGAACTG
ATGCCATTTAACMNNGCCGCGGGCCGGGATAAC

CNNKCTGGCCGATGTTAGCGTTGAAATTATCC

TAACATCGGCCAGMNNGGCAACCGGCAGGGCATC

NNKATCGCCTTCGAAATCCATGAAATCAATCG

ATTTCGAAGGCGATMNNGGCGCCATTGAAGCGCGG

CCNNKGAAATCCATGAAATCAATCGCCTGGAT

TTCATGGATTTCMNNGGCGATCTGGGCGCCATT

*The mutation sites were underlined and highlight.



Table S2. Orthogonal experimental factors and levels

Factors
B: Enzyme C: Enzyme
Level A: Enzyme
reaction times reaction

dosages (1U/kg)

(min) temperatures (°C)
1 100 30 30
2 300 40 40
3 500 50 50




Table S3. Combination of different processing conditions for three variable and three

level orthogonal experiments

A: Enzyme dosages B: Enzyme reaction C: Enzyme reaction

Numbers
(1U/kg) times (min) temperatures (°C)
1 100 30 30
2 100 40 50
3 100 50 40
4 300 30 40
5 300 50 50
6 300 40 30
7 500 40 40
8 500 50 30

9 500 30 50




Table S4. Potential stabilizing mutation sites, recommended mutant amino acids, and

threshold values of CgASNase predicted by Consensus Finder

Amino acids in  Frequency of amino
Amino acids in

Numbers Sites consensus acids in the
CgASNase
sequence consensus sequence
1 302 F L 89%
2 120 T L 80%
3 213 S R 73%
4 171 H G 71%
5 224 T D 71%
6 294 K A 68%
7 325 Y F 66%
8 135 K R 65%
9 67 | Vv 59%
10 70 | L 51%
11 65 F \Y 51%
12 227 M L 48%
13 40 H A 47%
14 313 | A 44%
15 269 M \Y 42%

16 42 L \Y 40%




Amino acids in  Frequency of amino
Amino acids in

Numbers Sites consensus acids in the
CgASNase
sequence consensus sequence
17 251 S P 43%
18 259 K R 37%
19 187 E L 35%
20 100 V D 35%
21 152 C | 33%
22 71 N M 30%
23 59 N L 30%
24 146 N R 31%
25 179 C V 28%
26 208 K P 28%

27 62 Q G 26%




Table S5. Analysis of results of orthogonal experiments

A: B: Enzyme C: Enzyme D:
Acrylamide
Numbers Enzyme reaction reaction Empty
reduction (%)
dosages times temperatures  column
1 1 1 1 1 80.51+1.93¢
2 1 2 3 2 85.1442.84°
3 1 3 2 3 89.97+1.89°
4 2 1 2 2 92.3542.03?
5 2 3 3 1 90.0240.58"
6 2 2 1 3 92.01+1.18%
7 3 2 2 1 75.4242.81°
8 3 3 1 2 76.6442.96°
9 3 1 3 3 63.3543.92"
K1 85.307 78.737 83.067 80.317
K2 91.473 82.537 84.247 84.710
K3 70.137 85.543 79.503 81.790

R 31.336 6.806 4.744 4393 RA>RB>RC>RD




Table S6. Analysis of variance (ANOVA) for results of orthogonal experiments

Source of Deviation Degree Fratio  Fcritical Significance
variation sum of of value
squares freedom
A 721.639 2 24.056 19.0 *
B 69.811 2 2.327 19.0
C 36.589 2 1.220 19.0
Errors 30 2

Note: * indicates a significant difference between samples (p<0.05).
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Table S7. Effect of different enzymatic reaction times on the inhibition of acrylamide

in biscuits
C: Enzyme

A: Enzyme B: Enzyme
Number treatment Acrylamide

dosages treatment
temperatures reduction (%)

(1U/kg) times (min)

O

A2B1C2 300 30 40 92.3542.03%
A2B2C2 300 40 40 92.87+1.812
A2B3C2 300 50 40 93.02+1.86%
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