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Table S1 The optimal concentrations of phage and antibody for competitive phage ELISA.
	Clone name
	Number of phage particles (×107 mL-1)
	Concentration of coating antibody (µg mL-1)
	Clone name
	Number of phage particles (×107 mL-1)
	Concentration of coating antibody (µg mL-1)

	C2-3
	62.5
	10
	C39-1
	125.0
	5

	C18-1
	250.0
	5
	C4-1
	250.0
	10

	C3-3
	125.0
	5
	C5-2
	250.0
	10

	C23-1
	62.5
	10
	C8-1
	250.0
	10

	C7-1
	125.0
	10
	C10-1
	62.5
	5

	C17-1
	62.5
	5
	C12-1
	125.0
	10

	C24-1
	125.0
	5
	C16-1
	62.5
	10

	C13-1
	250.0
	10
	C25-1
	62.5
	5

	C27-3
	250.0
	5
	C36-1
	125.0
	10

	C45-2
	125.0
	5
	C40-1
	250.0
	10







Table S2 Average IC50 and Amax/IC50 values of the twenty competitive phage ELISAs.
	Peptide
	Amax
	IC50 (ng mL-1)
	Amax/IC50
	Peptide
	Amax
	IC50 (ng mL-1)
	Amax/IC50

	C2-3
	0.97
	1.02
	0.95
	C39-1
	1.99
	1.63
	1.22

	C18-1
	1.42
	3.40
	0.42
	C4-1
	1.66
	1.11
	1.50

	C3-3
	1.78
	0.95
	1.87
	C5-2
	1.88
	1.90
	0.99

	C23-1
	1.90
	1.88
	1.01
	C8-1
	1.00
	1.06
	0.94

	C7-1
	1.40
	1.22
	1.14
	C10-1
	1.77
	1.04
	1.70

	C17-1
	1.77
	2.12
	0.84
	C12-1
	1.97
	1.90
	1.04

	C24-1
	1.50
	0.95
	1.58
	C16-1
	0.93
	1.40
	0.66

	C13-1
	1.62
	4.56
	0.36
	C25-1
	1.11
	1.44
	0.77

	C27-3
	1.76
	1.83
	0.96
	C36-1
	1.08
	6.28
	0.17

	C45-2
	1.87
	1.64
	1.14
	C40-1
	1.57
	2.74
	0.57





[bookmark: OLE_LINK89][bookmark: OLE_LINK90]Table S3 Average IC50 and Amax/IC50 values of the competitive phage ELISA in PBS solutions of various pH.
	pH
	Amax
	IC50 (ng mL-1)
	Amax/IC50

	5
	2.46
	9.84
	0.25

	6
	2.00
	1.99
	1.00

	6.5
	1.90
	2.05
	0.93

	7
	1.74
	0.98
	1.78

	7.4
	1.75
	0.94
	1.86

	8
	1.35
	1.15
	1.17

	9
	1.05
	0.92
	1.14






Table S4 Average IC50 and Amax/IC50 values of the competitive phage ELISA in PBS solutions containing different concentrations of NaCl.
	Ionic strength (M)
	Amax
	IC50 (ng mL-1)
	Amax/IC50

	0.035
	0.84
	0.67
	1.25

	0.07
	1.61
	1.00
	1.61

	0.14
	1.78
	0.91
	1.96

	0.2
	1.69
	0.93
	1.82

	0.4
	1.74
	0.94
	1.85

	0.8
	1.88
	1.08
	1.74

	1.6
	2.23
	1.84
	1.21






Table S5 Recoveries of samples spiked with benzothiostrobin by HPLC.
	Sample
	Spiked (ng g-1)
	Recovery (%)
	Average recovery (%)
	RSD (%)

	[bookmark: OLE_LINK77][bookmark: OLE_LINK78]Tomato
	100
	80.2
	83.0
	81.8
	81.7
	1.7

	
	200
	89.3
	84.1
	80.0
	84.5
	5.5

	
	300
	80.6
	81.0
	80.9
	80.8
	0.3

	[bookmark: OLE_LINK79][bookmark: OLE_LINK80]Rice
	100
	98.5
	93.6
	102.3
	98.1
	4.4

	
	200
	101.6
	100.6
	99.3
	100.5
	1.2

	
	300
	97.0
	96.1
	94.6
	95.9
	1.3
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[bookmark: OLE_LINK40][bookmark: OLE_LINK41][bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK5]Fig. S1. Screening of positive clones by competitive and noncompetitive phage ELISAs. A: twenty-nine clones out of 48 showed significant signal differences with or without benzothiostrobin by competitive phage ELISA; B: thirty-nine clones out of 48 showed significant signal differences with or without benzothiostrobin by noncompetitive phage ELISA.



[image: C:\Users\Dell\Desktop\苯噻菌酯噬菌体展示文章\ACA版\图表\非竞争\N1-17用量选择.tif]
[bookmark: OLE_LINK68][bookmark: OLE_LINK69][bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK37][bookmark: OLE_LINK38][bookmark: OLE_LINK45]Fig. S2. Reactivity of the phage-displayed peptide N1-17 with the benzothiostrobin immunocomplex using different amounts of coating antibody. Plates were coated with antibody at 10 μg mL-1 (A), 5 μg mL-1 (B), 2.5 μg mL-1 (C), and 1.25 μg mL-1 (D) and were incubated with serial dilutions of phage-displayed peptide in the presence or absence of 100 ng mL-1 benzothiostrobin.


[image: C:\Users\Dell\Desktop\苯噻菌酯噬菌体展示文章\ACA版\图表\非竞争\N2-4用量.tif]
[bookmark: OLE_LINK74][bookmark: OLE_LINK75][bookmark: OLE_LINK76]Fig. S3. Reactivity of the phage-displayed peptide N2-4 with the benzothiostrobin immunocomplex using different amounts of coating antibody. Plates were coated with antibody at 10 μg mL-1 (A), 5 μg mL-1 (B), 2.5 μg mL-1 (C), and 1.25 μg mL-1 (D) and were incubated with serial dilutions of phage-displayed peptide in the presence or absence of 100 ng mL-1 benzothiostrobin.


[image: C:\Users\Dell\Desktop\苯噻菌酯噬菌体展示文章\ACA版\图表\非竞争\N6-18用量.tif]
[bookmark: OLE_LINK86]Fig. S4. Reactivity of the phage-displayed peptide N6-18 with the benzothiostrobin immunocomplex using different amounts of coating antibody. Plates were coated with antibody at 10 μg mL-1 (A), 5 μg mL-1 (B), 2.5 μg mL-1 (C), and 1.25 μg mL-1 (D) and were incubated with serial dilutions of phage-displayed peptide in the presence or absence of 100 ng mL-1 benzothiostrobin.
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[bookmark: OLE_LINK87][bookmark: OLE_LINK88][bookmark: OLE_LINK111][bookmark: OLE_LINK113][bookmark: OLE_LINK114][bookmark: OLE_LINK120][bookmark: OLE_LINK121][bookmark: OLE_LINK122]Fig. S5. Dose–response curves for phage clones N1-17, N2-4, N6-18. Serial dilutions of benzothiostrobin standard were mixed with phage-displayed peptides in 5% methanol-PBS. Next 100 µL of the mixtures were added to the antibody-coated wells. Each point represents the mean value of three replicates.
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[bookmark: OLE_LINK93][bookmark: OLE_LINK94][bookmark: OLE_LINK123][bookmark: OLE_LINK124]Fig. S6. Effect of pH value on noncompetitive phage ELISA. Serial dilutions of benzothiostrobin standard were mixed with phage-displayed peptide in 5% methanol-PBS with different pH values, and 100 µL of the mixtures were added to the antibody-coated wells. Each point represents the mean value of three replicates. 
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[bookmark: OLE_LINK98][bookmark: OLE_LINK99]Fig. S7. Effect of ionic strength on noncompetitive phage ELISA. Serial dilutions of benzothiostrobin standard were mixed with phage-displayed peptide in 5% methanol-PBS containing different ionic strengths, and 100 µL of the mixtures were added to the antibody-coated wells. Each point represents the mean value of three replicates.
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[bookmark: OLE_LINK100][bookmark: OLE_LINK101][bookmark: OLE_LINK102][bookmark: OLE_LINK103][bookmark: OLE_LINK125][bookmark: OLE_LINK126]Fig. S8. Effect of methanol on competitive phage ELISA. Serial dilutions of benzothiostrobin standard were mixed with phage-displayed peptide in PBS containing different concentrations of methanol, and 100 µL of the mixtures were added to the antibody-coated wells. Each point represents the mean value of three replicates.
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[bookmark: OLE_LINK91][bookmark: OLE_LINK92][bookmark: OLE_LINK128][bookmark: OLE_LINK129]Fig. S9. Effect of methanol on noncompetitive phage ELISA. Serial dilutions of benzothiostrobin standard were mixed with phage-displayed peptide in PBS containing different concentrations of methanol, and 100 µL of the mixtures were added to the antibody-coated wells. Each point represents the mean value of three replicates.
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[bookmark: OLE_LINK115][bookmark: OLE_LINK116][bookmark: OLE_LINK130][bookmark: OLE_LINK131][bookmark: OLE_LINK119][bookmark: OLE_LINK118][bookmark: OLE_LINK117][bookmark: OLE_LINK67][bookmark: OLE_LINK112]Fig. S10. Matrix interference on competitive phage ELISA. Standard inhibition curves for benzothiostrobin in the buffer, cucumber (A), tomato (B), pear (C) and rice (D) matrices using the competitive phage ELISA.
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Fig. S11. Matrix interference on noncompetitive phage ELISA. Standard binding curves for benzothiostrobin in the buffer, cucumber (A), tomato (B), pear (C) and rice (D) matrices using the noncompetitive phage ELISA.
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[bookmark: OLE_LINK20][bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK543][bookmark: OLE_LINK544][bookmark: _Hlk424656680]Fig. S12. The representative chromatograms of HPLC. Standard benzothiostrobin sample (A), blank sample of tomato (B), spiked sample of tomato (C), positive sample of tomato (D), blank sample of rice (E), spiked sample of rice (C), positive sample of rice (D).
 
image5.tiff
2.5

2.0 1

SC,, (ng mL™")
= NI-17 5.77
e N2-4 3.44
3.40

T T L |
0.1 1 10 100

Concentration of benzothiostrobin (ng mL™)




image6.tiff
OD450

2.54

2.0+

1.5 1

1.0

0.5

0.0 4

v A 4> o

SC,, (ngmL™")
5 491 F3
6 4.59
6.5 2.62
7 2.57
7.4 2.85
8 3.72

3.50

1 10

Concentration of benzothiostrobin (ng mL")




image7.tiff
@ A V4> oeonm

SC,, (ng mL™")
0.035M 3.20

0.07M 3.36
0.14M 2.90
02M 2.21
04M 2.03
0.8 M 2.75
1.6 M 5.28

32M

— T T T T

1 10

Concentration of benzothiostrobin (ng mL™)





image8.tiff
2.0

1.5

1.0

OD450

Nl

0.5

0.0

0.1 1

Concentration of benzothiostrobin (ng mL'l)

¢ 4 > o n

0% Methanol
2.5% Methanol
5% Methanol
10% Methanol
20% Methanol

——

10

=




image9.tiff
OD450

2.5

2.0

1.5

1.0

0.5

0.0

0% Methanol

2.5% Methanol
5% Methanol

10% Methanol
20% Methanol

o 4 > o n

1 10

Concentration of benzothiostrobin (ng mL'l)




image10.tiff
A 239 B 259
= 2.5% methanol-PBS : ® 2.5% methanol-PBS
20 © 40-fold dilution 204 © 40-fold dilution
4 80-fold dilution 4 80-fold dilution
v 160-fold dilution v 160-fold dilution
154 154
] 3
o 10 ]
8 1.0 g 1.0
054 054
0.0 0.0
0.1 1 10 0.1 1 10
Concentration of benzothiostrobin (ng mL") Concentration of benzothiostrobin (ng mL")
C,s = 2.5% methanol-PBS D z
i © 40-fold dilution 20 = 25% methanol-PBS
4 80-fold dilution e elddilution
20 v 160-fold dilution ol 0. old Klution
15 v 160-fold dilution
L5
& 710
a =)
< Lo S
05
05
00 0.0

0.1 1 10

Concentration of benzothiostrobin (ng mL™)

ol 1 10
Concentration of benzothiostrobin (ng mL™)




image11.tiff
30
= 2.5%methanol-PBS
* 40-fold dilution o5 * 2.5% methanol-PBS
& 80-fold dilution ® 40-fold dilution
v 160-fold dilution a0 ld dilutog)
20 v 160-fold dilution
515
a
S
10
0s
00
1 10 1 10
Concentration of benzothiostrobin (ng mL") Concentration of benzothiostrobin (ng mL")
Dy
® 2.5% methanol-PBS
© 40-fold dilution ® 2.5% methanol-PBS
4 80-fold dilution 25 © 40-fold dilution
v 160-fold dilution 4 80-fold dilution
20 v 160-fold dilution
1S
o
8
10
0s
00

1 10

Concentration of benzothiostrobin (ng mL")

i o
‘Concentration of benzothiostrobin (ng mL")




image12.tiff
A
5
0
5 .
0 2 4 6 H 10 12 min
5iB
ol NN
5 .
0 2 4 6 H 10 12 min
5] €
0
5 .
0 2 4 6 8 10 12 min
10{ D
5
o————«f\”\’wjk"‘/\“
5 .
0 2 4 6 8 10 12 min
E
’ W
01
-5 .
0 2 4 6 H 10 12 min
10
F
5
0
-5
0 2 4 6 8 10 12 min
104 G
5
0
5 .
0 2 4 6 8 10 12 min




image1.tiff
Absorbance at 450 nm

Absorbance at 450 nm

25

15

05

35

25

15

05

= Phage
B Phage + benzothiostrobin
= 5% methanol PBS

12345678 910111213141516171819202122232425262728293031 32333435 363738394041424344 45464748
Phage clones
= Phage

= Phage + benzothiostrobin
= 5% methanol PBS

12345678 910111213141516171819202122232425262728 2930313233343536373839404142434445 464748
Phage clones




image2.tiff
A 3s B 35
3
3 —+—100ng/mL
~—100ng/mL b
25 25 —=-0ngmL
~8-Ong/mL
s 2
4
S1s
1 1
05 05
0+ 01
500 250 125 625 313 156 78 39 500 250 125 625 313 156 78 39
Number of phage particles (x10” mL") Number of phage particles (<107 mL")
c 35 D 35
3 3 ——100:
——100ng/nL ng/ml.
2 =~ 0ng/mL b —8-0ng/mL
2 32
o =)
S 15 C1s
1 1
05 05
0 %—-—.—-—#ﬁ 0 L\y—-ﬁﬂsFﬁ-v-I—v-I-v-l—v-lﬁ
500 250 125 625 313 156 78 39 500 250 125 625 313 156 78 39

Number of phage particles (x10" mL") Number of phage particles (x10" mL")




image3.tiff
04

35

25

op,

L5

05

B
——100ng/mL
~#-Ongiml

4

S

500 250 125 625 313 156 78 39
Number of phage particles (x10" mL")

D
~—100ng/mL
~#-Ong/mL

4

S

500 250 125 625 313 156 78 39
Number of phage particles (x10" mL")

35

25

2

L5

1

05

04

——100ng/mL
~#-Ong/mL

500 250 125 625 313 156 78
Number of phage particles (x10" mL")

39

——100ng/mL
~#-OngmL

e SEP S

500 250 125 625 313 156 78 3.9
Number of phage particles (x10" mL")




image4.tiff
35

25

op,

15

05

04

35

25

ODm)

L5

05

——100ng/mL
~@-Ong/mL

500 250 125 625 313 156 78
Number of phage particles (x10" mL")

39

——100ng/mL
~#-OngimL

500 250 125 625 313 156 78
Number of phage particles (x10" mL")

39

35

~—100ng/mL
~&-Ongml

500 250 125 625 313 156 78 39
Number of phage particles (x10" mL")

——100ng/mL
~#-Ong/ml

o—i&%ﬁ-ﬁv—h—-ﬂ

500 250 125 625 313 156 78
Number of phage particles (x10" mL")

39




