
 

Supplementary Files 

Table S1. First PtC screening, to detect the insecticidal activity. 

Series A 
Batch no. 

Plate no. 
Mortality of Larvae (Time in Days) 

Phenotype of Larvae 
1 day 2 days 3 days 

A5 

10 - - 4/4 * Black 
11 1/4 1/4 2/4 Black 
13 - - 2/4 
18 - 1/4 1/4 
24 1/4 1/4 4/4 Dark red 
28 - - 3/4 Black 
29 1/4 2/4 3/4 

A6 

1 - 2/4 4/4 Gary 
2 1/4 1/4 2/4 Error 
4 1/4 1/4 2/4 
6 - 4/4 Black spots 
7 - 1/4 2/4 Black/Black spots 
11 1/4 1/4 2/4 Black 
12 - 1/4 3/4 Dark red 
13 - 2/4 4/4 Dark red 
14 - - 3/4 Black 
15 1/4 2/4 3/4 Dark red Brown 
16 1/3 3/3 Error 
17 2/3 3/3 Dark brown 
18 1/3 2/3 3/3 
19 2/3 3/3 Black 
20 2/3 3/3 Black 
21 1/3 3/3 Stiff 
22 - 3/3 Black 
23 - 3/3 Black 
24 - 3/3 Reddish 
25 1/3 2/3 2/3 Black 
26 - - - 
27 - 3/3 Reddish 
28 - - - 
29 1/3 1/3 1/3 

30 - - - 

31 - - - 
32 - 2/3 3/3 Error 
33 - - - 
34 - - - 
35 - - - 
36 1/3 2/3 2/3 
37 - - 2/3 
38 - - - 
39 - - 1/3 
40 1/3 1/3 2/3 Black 
41 - - - 
42 2/3 3/3 Black 
43 2/4 4/4 Black 
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Table S1. Cont. 

Series A 
Batch no. 

Plate no. 
Mortality of Larvae (Time in Days) 

Phenotype of Larvae 
1 day 2 days 3 days 

A7 

1 - 3/3 Black 
2 1/3 1/3 3/3 Black 
3 - 3/3 Black 
4 1/3 2/3 2/3 Black, Black spots 
5 - 3/3 Black 
6 2/3 3/3 
7 - 3/3 Black 
8 - 3/3 Black, Error 
9 - 3/3 Black spots 
10 3/3 Black spots 
11 2/3 2/3 3/3 
12 - - - 
13 - - - 
14 - - - 
15 - - - 
16 - - - 
17 - - - 
18 2/3 2/3 2/3 
19 - - - 
20 1/3 1/3 1/3 Dark red 
21 - - - 
22 - - 1/3 
23 1/3 1/3 1/3 Dark red 
24 1/3 1/3 1/3 Dark red 
25 - - - 
26 1/3 1/3 3/3 Black 
27 - - 3/3 
28 1/3 1/3 1/3 
29 - - - 
30 - - - 
31 - - - 
32 1/3 1/3 1/3 
33 - - - 
34 - - - 
35 - 1/3 1/3 
36 - - - 
37 - - - 
38 1/3 1/3 1/3 

39 1/3 1/3 1/3 Black 

40 2/3 2/3 3/3 black 
41 - 2/3 3/3 Error 
42 - 1/3 2/3 Error 
43 1/3 2/3 2/3 Black 
44 - 1/3 1/3 Black 
45 - - - 
46 1/3 2/3 2/3 Black 
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Table S1. Cont. 

Series A 
Batch no. 

Plate no. 
Mortality of Larvae (Time in Days) 

Phenotype of Larvae 
1 day 2 days 3 days 

A8 

1 - 1/3 1/3 Black 
2 1/3 2/3 3/3 Black, black spots 
3 - - 2/3 Black 
4 3/3 Dark red 
5 1/3 2/3 2/3 Black 
6 - 2/3 2/3 
7 - - 3/3 Dark red 
8 2/3 3/3 Error 
9 2/3 3/3 Black 
10 1/3 3/3 Black 
11 1/3 2/3 2/3 Black 
12 - 1/3 1/3 
13 - - - 
14 - - - 
15 - - - 
16 - - - 
17 - 3/3 Dark red 
18 - - - 
19 - - - 
20 - - - 
21 - - - 
22 - 1/3 1/3 Black 
23 - - - 
24 - 1/3 1/3 Black 
25 - - - 
26 - - - 
27 - - 1/3 
28 - - - 
29 - - 1/3 
30 - - - 
31 - - - 
32 - 3/3 Stiff 
33 1/3 3/3 Black spots 
34 - - - 
35 - 3/3 Dark red 
36 - 3/3 
37 - 3/3 
38 1/3 1/3 1/3 Error 
39 1/3 3/3 Dark red 
40 - 3/3 
41 1/3 3/3 stiff 
42 - 3/3 
43 - 3/3 
44 - 3/3 
45 3/3 Black spots 
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Table S1. Cont. 

Series A 
Batch no. 

Plate no. 
Mortality of Larvae (Time in Days) 

Phenotype of Larvae 
1 day 2 days 3 days 

A9 

1 - 2/3 
2 - 2/3 
3 2/3 3/3 Stiff 
4 - 3/3 Stiff 
5 - 2/3 
6 - 3/3 Stiff 
7 - 2/3 Reddish 
8 - 3/3 Stiff 
9 - - - Black 
10 - 3/3 Stiff 
11 - 2/3 3/3 Stiff 
12 - 1/3 1/3 Dark red 
13 - 1/3 2/3 
14 - 1/3 1/3 
15 - - - 
16 - 2/3 2/3 
17 - - - 
18 - - - Stiff 
19 - 1/3 1/3 
20 - 1/3 1/3 
21 - - - 
22 - 2/3 2/3 Dark red 
23 - 2/3 2/3 
24 - - 1/3 Black 
25 - - 1/3 Dark red 
26 - 2/3 2/3 Dark red 
27 - 1/3 1/3 Dark red 
28 - 1/3 1/3 
29 1/3 2/3 3/3 Stiff 
30 - 1/3 3/3 Dark red, Black 
31 - 1/3 3/3 Black 
32 - 3/3 3/3 Black 
33 - 1/3 3/3 Black 
34 - - 3/3 Black 
35 - 3/3 3/3 Dark red 
36 - - 3/3 Black 
37 - 1/3 3/3 Black 
38 - - 1/3 Black 
39 1/3 1/3 2/3 Black 
40 2/3 2/3 3/3 Black 
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Table S1. Cont. 

Series A 
Batch no. 

Plate no. 
Mortality of Larvae (Time in Days) 

Phenotype of Larvae 
1 day 2 days 3 days 

A10 

1 1/3 1/3 1/3 
2 1/3 2/3 2/3 
3 1/3 1/3 1/3 
4 0/3 0/3 0/3 
5 0/3 0/3 0/3 
6 0/3 0/3 1/3 
7 0/3 0/3 0/3 
8 0/3 0/3 1/3 
9 0/3 3/3 3/3 
10 0/3 3/3 3/3 
11 0/3 3/3 3/3 stiff 
12 0/3 3/3 3/3 
13 0/3 3/3 3/3 
14 0/3 3/3 3/3 Stiff 
15 0/3 3/3 3/3 Stiff 
16 0/3 3/3 3/3 Error 
17 0/3 3/3 3/3 
18 0/3 3/3 3/3 
19 0/3 3/3 3/3 
20 0/3 3/3 3/3 
21 0/3 3/3 3/3 
22 0/3 3/3 3/3 
23 0/3 3/3 3/3 
24 0/3 3/3 3/3 Error 
25 0/3 3/3 3/3 
26 0/3 3/3 3/3 
27 0/3 3/3 3/3 Error 
28 0/3 3/3 3/3 
29 0/3 0/3 0/3 
30 0/3 0/3 0/3 
31 0/3 0/3 0/3 
32 0/3 1/3 1/3 
33 0/3 0/3 0/3 
34 0/3 0/3 1/3 
35 0/3 1/3 1/3 
36 0/3 0/3 0/3 
37 0/3 1/3 1/3 Stiff 
38 1/3 1/3 1/3 Stiff 
39 0/3 0/3 0/3 
40 0/3 0/3 0/3 
41 0/3 0/3 0/3 
42 0/3 0/3 0/3 
43 0/3 0/3 0/3 
44 1/3 1/3 1/3 
45 0/3 0/3 0/3 
46 0/3 0/3 0/3 
47 0/3 0/3 0/3 
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Table S1. Cont. 

Series B 
Batch no. 

Plate no. 
Mortality of Larvae (Time in Days) 

Phenotype of Larvae 
1 day 2 days 3 days 

B1 

1 0/3 0/3 0/3 
2 0/3 1/3 1/3 Stiff 
3 0/3 1/3 1/3 Stiff 
4 0/3 1/3 1/3 Stiff 
5 0/3 0/3 0/3 
6 0/3 0/3 0/3 
7 0/3 0/3 0/3 
8 0/3 0/3 0/3 
9 0/3 0/3 0/3 
10 0/3 0/3 0/3 
11 0/3 1/3 0/3 
12 0/3 0/3 0/3 
13 0/3 0/3 0/3 
14 0/3 0/3 0/3 
15 0/3 1/3 1/3 Error 
16 0/3 1/3 1/3 
17 0/3 1/3 1/3 
18 0/3 0/3 1/3 Stiff 
19 0/3 1/3 1/3 Error 
20 0/3 0/3 0/3 

B2 

1 0/3 0/3 0/3 
2 0/3 1/3 1/3 
3 0/3 1/3 1/3 Error 
4 1/3 1/3 1/3 Stiff 
5 0/3 0/3 0/3 
6 1/3 1/3 1/3 
7 1/3 2/3 2/3 
8 1/3 2/3 2/3 Stiff 
9 1/3 1/3 1/3 Stiff 
10 0/3 1/3 1/3 
11 0/3 0/3 0/3 
12 0/3 0/3 0/3 
13 0/3 0/3 0/3 
14 0/3 0/3 0/3 
15 0/3 0/3 0/3 
16 0/3 0/3 0/3 
17 1/3 2/3 2/3 
18 1/3 2/3 2/3 
19 0/3 0/3 0/3 
20 0/3 1/3 1/3 
21 1/3 2/3 2/3 
22 0/3 0/3 1/3 
23 0/3 0/3 0/3 
24 1/3 1/3 1/3 
25 1/3 1/3 2/3 
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Table S1. Cont. 

Series B 
Batch no. 

Plate no. 
Mortality of Larvae (Time in Days) 

Phenotype of Larvae 
1 day 2 days 3 days 

B2 

26 0/3 0/3 1/3 
27 0/3 0/3 0/3 
28 1/3 1/3 1/3 
29 0/3 0/3 0/3 
30 0/3 1/3 1/3 
31 0/3 1/3 1/3 
32 1/3 1/3 1/3 
33 0/3 0/3 0/3 
34 0/3 0/3 0/3 
35 1/3 1/3 1/3 Stiff 
36 1/3 1/3 1/3 Black 
37 0/3 0/3 0/3 
38 0/3 0/3 0/3 
39 0/3 0/3 0/3 
40 0/3 0/3 0/3 
41 0/3 0/3 0/3 
42 0/3 0/3 0/3 
43 0/3 0/3 0/3 
44 0/3 0/3 0/3 
45 0/3 0/3 0/3 
46 0/3 0/3 0/3 
47 0/3 0/3 0/3 

* Death/Total. 

Table 2. Second round of PtC sc.eening to detect the insecticidal activity. 

Series A 
Batch no. 

Plate no. 
Mortality of Larvae (Time in Days) 

Phenotype of Larvae 
1 day 2 days 3 days 

A5 

10 - - 4/4 Black 

11 1/4 1/4 2/4 error 

13 - - 2/4  

18 - 1/4 1/4  

24 1/4 1/4 4/4 Black 

28 - - 3/4 Black 

29 1/4 2/4 3/4  

A6 

11 - 2/4 4/4 Gray 

13 1/4 1/4 4/4 Error 

20 1/4 1/4 2/4  

21  4/4  Black 

28 - 1/4 2/4 Black 

29 1/4 1/4 2/4 Black 

39 - 1/4 3/4 Dark red 

45 - 2/4 4/4 Dark red 

48 - - 3/4 Black 



 S8 

 

 

Table S2. Cont. 

Series A 
Batch no. 

Plate no. 
Mortality of Larvae (Time in Days) 

Phenotype of Larvae 
1 day 2 days 3 days 

A7 

3 3/3 3/3 3/3 Brown 
5 2/3 2/3 3/3 Error 
11 - - - Dark red 
15 - - -  
16 - - - Dark red 
18 - - - Black 
19 - - - Black 
22 2/3 2/3 2/3 Black 
26 - - - Black 
27 1/3 1/3 1/3 Dark red 
38 - - - Black 
39 - - 1/3  

A9 

2 - 3/3 - Dark red 
5 - - -  
8 1/3 1/3 1/3  

16 - - -  
19 - - -  
20 - 2/3 3/3 Error 
21 - - -  
30 - - -  
37 - -   
41 1/3 2/3 2/3  

A10 

     
30 - 1/3 3/3 Dark red 
31 - 1/3 3/3 Black 
32 - 3/3 3/3 Black 
33 - 1/3 3/3 Black 
34 - - 3/3 Black 
35 - 3/3 3/3 Dark red 
36 - - 3/3 Black 
37 - 1/3 3/3 Black 
38 - - 1/3 Black 
39 1/3 1/3 2/3 Black 
40 2/3 2/3 3/3 Black 

  



 S9 

 

 

Table S2. Cont. 

Series B 
Batch no. 

Plate no. 
Mortality of Larvae (Time in Days) 

Phenotype of Larvae 
1 day 2 day 3 day 

B1 

2 1/3 1/3 1/3 
3 1/3 2/3 2/3  
5 1/3 1/3 1/3  
7 - - -  
8 - - -  

10 - - 1/3  
12 - - -  
15 - - 1/3  
20 - 3/3 3/3  
21 - 3/3 3/3  
26 - 3/3 3/3 Stiff 
29 - 3/3 3/3  
36 - 3/3 3/3  
38 - - 1/3  
40 - 1/3 1/3  
41 - - -  

B2 

1 - - 2/3  
2 - - -  
3 - - 1/3 Black 
9 1/3 1/3 2/3 Dark red 

10 - - -  
29 2/3 3/3  Black 
30 2/3 3/3 3/3 Dark red 
32 1/3 1/3 1/3  
35 - - -  
38 - - -  
42 - - - Black 

Note: The dash (-) mark represents that the injection cause no mortality in the larvae. 

Figure S1. The putative toxin gene sequence from the Photorhabdus temperata M1021 

was aligned against the mcf gene of Photorhabdus luminescens TT01 using a CLC 

genomics work bench version 7.0 alignment tool. The alignment revealed 85% of the 

sequence similarity and 98% of the query coverage, indicating that the gene isolated and 

sequenced from P. temperata M1021 was the mcf gene, encoding “makes caterpillars 
floppy” (Mcf) toxin. 



A TGGCT T T TA TA TCCAAAGA CT TCACGCGC CTGCTCAA TA CCCTGA TCGA TCAACAGA TC AAAGCGGCGG GTCGTCAGAC
A TGGCT TCTA TA TCCAAAGA T T T TACGAAC CTGCTCAA TA CCT TGA TCGA TGGACAGA T T GGGGCGGCGA GTCGTCAAAC

CGAA TGGT TC AACA TGAGCG CCGACGAGCA TGCCGACTAC A TCAGGCAGG TAGACGAGCG GCTACAGGAA A TACAGCAGA
CGAA TGGT TC AACA TGAGTC CTGA TGAGCG TACTGACTAC A TCAAACAGG TAGACGAGCG GT TACAGGAA A TGCAGCAGA

GCACCCTGAG TGTGCTGGCT GCCCAGCA T T T TCAGA TGCA GGACAACCCC GT T TCTGTCG ACAACCAGT T GCAGACGT TG
GCACTCTGAG TGTGCTGGCT GCTCAGCA T T T TCAGA TGCA GGACAACCCC GT T TCTGTCG GCGA TCAGT T GCAGACGT TA

CAACAAAGAC GGCAACAGA T GAACAAGGTA CCCAGCACGC TGGCGA TCAA CGCCTACAAA CAGCAACTGG A TCGCGACA T
CAAAAAAGAC GGCAGCAGA T GACTGA TGTG CCTGGCACGC CGGCGA TCAA CGCCTACAAG CAGCAACTGG ACCGCGACA T

CCGGT TA TAC CGCCGCCAGC AGACGGCCA T GACGCACT T T GACAGCACA T GGGGCCAGGT CT TAGCTA TG CT - - - - - - - -
CCTGT TA TAC CGCCGCCAGC AGACGGCCA T GACGCACT T T GA TAGCACT T GGCGTAAGGT CT TGGTCA TG CTCGGTCCCG

- - - - - - - - - - - - - - - - GAA T ACAACGACCC TGAGGGAAGA T TCGGTGGA T AAGCAGGTCA AGCTGGA TAC CAAGA TCAAG
ACGACTCCAA GCCCCTGAA T GCGACGACA T TGAGAGAAAA CGCGGTGGAC AAGCAGGCTA AGCTGGA TAC CGAAA TCAAG

CA TCTGGAAC AACAACTGAC CAAACAAGTG GCCGA T TCCA CGT TCAGCCA AGAA TACGTG AAGCTGT T T T CCGAGCTACA
CGTCTGGAAC AACAACTGAC CA TACAAGTG GCTGA T TCCA CGT TCAGCCA AAAA TA TGTG ACGCTGT T T T CTGAGCTACA

GGCCTACAAG GAGGTCAA TG CCCGCTACAA CGCCT TACTC AAAGCA TCCA CAGCGGAAGA AGAGGCCACG GCTCTCGACG
AGCCTACAAG GA TGTCAA TG CCCGCTACAA CGCT T TGCTC AAGGCA TCTG CTACGGAAGA - - - GGCCGCC GCTCTCGGTG

CGCTGA TAAA GGT TCCTCGG GCCTCCGA TG A TCTGCCGGT AAA TA T T TCA CTGCTGA TGA TGGAAGAACG TCCCGGCTAC
CGCTGACCAA GGTGCCTCAG GCCTCCGA TG A TCTGCCGGT AAA TA T T TCA T TGCTGA TGA TGGAGGAGCG TCCTGGT TAC

A TCCGCA TGA ACGTCGCGT T GGT TAA TGCC AGCACCGA TG GCCGCT T TAA GGA T T TCT TC CTGGAGAACG GCAGGCTGGT
A TCCGCA TGA A TGTCGCGCT AGT TAA TGCC AGCACCGA TG GCCGCT TCAA AGACT TCT TC CTGGAGAACG GCAGGCTGGT

TGTGCCGACG GACGGGGTAC TCAACT TCTC CT TCGGTACC GCAGCTCGCT CTCTGGCCTG GCAACAACAA TACCGGCT TA
CGTGCTGACG GA TGGGGTAC TCAACT T T TC CT TCGGTACC GCCGCCCGT T CACTGGCCTG GCAACAACAA TACCGACTCA
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AGAGTGAGCC GCCA TCCT T T CGCTCGCCGA CCTA TACGCC AA T TCGCTCG GTGCTGGTCA AAACCAAA T T CGTCGAAAA T
AGAGTGAGCC GCCA TCT T T T CGCTCGCCGA CT TA TACGCC AA T TCGCTCG GTGCTGGTCA AAACCGAA T T CGTCGAGAAG

TACT TCGCCA ACCACCTGGT T TCTGAAAGC ACCT TGCGCG AAGGT T TCAA GGCGCAGT TG CTGAA TGACG GTCACAAGA T
TACT TCGCCA ACTACCTGGT T TCAGAAAGC ACCT TGCGCG GAGGT T TCAA GGCTCAGT TG CTGGGTAACG GTCGCAAGA T

GCTGCTGACC AACGT TGACC GCAAGGTGCC GAACCAGGT T GGGA T TCAAG TGTCCGGCCA AGCTCCGAA T ACTACCA TCA
GCTACTGACT AGCGT TGACC GCAAGGTGCC GAA TCAGA TC GGGA T TCAGG TGTCCGGCCA GGCTCCGAA T ACTACCA TCA

CCCGTGAGGT GCCA T TGGCA AGTGCCT TGA GTGACCTGA T CAACCAGAA T GCTGA TA TCA CCAGCT TCCA GACTA TCGGC
CCCGTGAAGT GCCA T TGGCA AGCGCT T TGA GTGACCTGA T CAACCAGAA T GCTGA TA TCG CTAGCT T TCG GACTA TCGGC

CTGGAGGGA T T TCGCCAGAG CAGT TACCAC CCAGACCGTG ACGGGCT T T T CGTCAA TA TC CA TGAGCTGG AACGCTCGGT
T TGGAGGGGT T TCGCCAGAG TAGT TACCA T CCGGACCGTG ACGGGCT T T T CGTCAA TA TC CA TGAGCTGG AACGGTCGGT

CGGT T T TGCC GGTCGCCAGT ACT TGCTGGA AA TGCCTCAG GACAAAGACT ACCTGTCCGC GACGCCCT T T GGGGTGA TGA
AGGT T T TGCC GGTCGTCAGT ACT TGCTGGA AA TGCCTCAG GACAACGACT ACCTGTCCGC GACGCCT T T T GGGGTGA TGA

GCGCTGACGG CGACAAGGTC AGCAGCAGTC ACT TGAGCAA GGCGCAGACC AAAGCACTGT A TCAA TACAA CGCTGCA T T T
GCGT TGA TGG CGACAAGGT T AGTAGTAGTC ACT TGAGCAA GGCACAGACT GACACACTGT A TCAA TACAA CGCCGCA T T T

T TCGAGAAGC AGGAACAACT GCGTGACGGC GGTACGAAGG TCAGTCACCT GT TCAAAGAC ACTCGCGAGC GCACGGCGT T
T TCGAGAAGT TGGAACAACT GCGTAGCGGC GGTA TGAAGG CCAGTCGCT T GT T TGAAGGC AGCA TCGAGC GTACAGCGT T

CGAGCAGCAG CTGGTACGT T TGT TCGAACG CAACCACA TC ACCCCCGCAG GGA TA T TGGC GCCAGAGTAC CCCCGTGACA
CGTGCAACAA CTAGTGCGT T TGCT TGAACG TAACCACA TC ACCCCCGCAG GGGTGT TGGC GCCGGAGTAC CCCCGTGACA

ACA TGCGTGA TA TCAAGGGC AA TAACCTGA ACAAGGTGCT A TGGGAACAG GCGT T TGCCG CT TCGGTCTG GCAGAGCACC
ACA TGCGCGA TA TCAAAGGT AA TAACT TGA A TAAGGTGCT GTGGGAACAG GCGT TCGCCG CT TCGGT T TG GCGAAGCAGA

GA TAA TGACC GGCTGCTGT T CAA TCTGGCG ACGAAACTGG TGGAGAACCA GGACA TGGAC AAGGTCCTGC AAAGTGGCTA
GA TAA TGACC CGT TGT TGT T CAGGCTGGCG ACGAGACTGG TGAAAAACCC GGCTGTGGTC AAGGT TCTGC AAAA TGGCTA
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TGTGCAAAGT GACA TCGCCC AGGCCAAGGG ACTGCTGGCA CCT T TGTACG AACAA TGGCG CACTCGGGCC GTCGAAGGGG
TGTGCAAAGT GACA TCGCTC AGGCCAGGGA GT TGCTGGCA CCGCTGTACG AACAA TGGCG TACTCGGGCC GTCGAAGCGG

AAACCCAGCG GGTCGCCAGC GCCAA TGCAG CGCAGCA TCC AAACAACCCG AAAA TACAGG TCT TCAA TAA GGCCGCGGT T
AAACCCAGCG GGTCGCCAGT GCCAACGCGG CACAGCA TCC AAGCAA TCCG AAAGTCCA TG T T T TCGA TCA GGCAGAGGT T

GAGCGCTCGC TGGACAGCAA GCTGCTCAAC CTGT TGT TGA CCGGTCACCA GGGCCT TGAG AGCGCCGA TG AGCCACTGCG
GAGCGCTCGC TGGA TGACAA A T TGCTCA TC CTGT TGT TGA CTGGTCCCCA GAGCCT TGAA GGTACCGA TG TGCAACTGCG

TCCGGTGGT T AAGGAGGCAC TGT TGAGCAA TGAGGGCAGG AGTCTGCGCA AACAGGT T T T GT TCCA TGCC T TACGACCGG
TCCGA TGGT T GAGGCGGCGC TGT TGAGTAA TGAGGGCAGG AGCT TGCGCA AACAGA TCT T GT TCCA TGCC T TGCGCCCGG

TAGCCGA TAG CCT T TCCAAG GCCGCGGCCC CGGTCAA TCC TCA TGCTAAG CTGGGTGCCG ACAAGGTCA T AA TCAA TAAC
TAGCCGA TAG CT T T TCCAAG GCCGCGGCCC CAGTGAA TCC TCACGCTGAG CTGGGTGTCG GCAAGA TCA T GA TCAA TAAC

CGGCTGAGTC AGCCCGACCC A TA TCTGA TC CT TAA TGCTA ACCCTGAGGA GCAGGCA TA T CACGA TGGT T CGTACCTCA T
CGGCTGAA TC AACCCGACCC GTA TCTGA T T CTCAA TACCA GCTCTGAGGA GCAGGCA TA T CGTGA TGGT T CGTACCTGA T

CAAGGACGA T AAGTACCGCA GCTACAACCA GT TCCGCCCG GA TCCCAAGA A TAAAGCCAC AGTCTACA TG AA TGACCTGG
CAAGGACGA T AAA TACCGCA GCTA TAACCA GT TCCGTCCG GACT TCAAGA A TGACGCTAC CCGCTA TA TG AA TGACCTGG

ACA T TCCGT T CGTAGGGGGG A T T TCCGGGA CCACCCAGAC CGTCAGCAA T GCCT TGCCGG AA T TGT TCGG TAGAGCGT TG
ACACCCCGT T CGTGGGGGGG A T T TCCGGGA CTACCCAGAC CGTCAGTAA T GTCT TGACGG AA T TGT TCGG TGGCGCGT TG

AGCGTCAAGG AA TACTGGCA GT TCCAGA TG GCCAA TGCGG CCT TCA TGA T CCGTAACGGC TACCACTCGT TCT T TGAAAC
AGCGTCAAGC AGTACTGGCA A T TCCAGA TG GCCAA TGCGG CCT TCA TGA T ACGTAA TGGC TA TCACTCGT TCT TCGAAAC

CT TCTACGT T GCTGCACGT T ACGAGCCGAA GGCTAAGGA T GAGGGCAGTA TCGGAGAGAA CA TGT TGGA T A TGT TCGACA
T T TCTACGTC GCTGCGCGT T A TGAACCGGA GGGCGCGGA T - - - - - - AGTA TCGGCAAGGA GA TGT TGCAG A TGT T TGACA

AGTACCGCGC TGAAGGTAGC AAGAGGGCGT TGCAGGGTGA ACTGTA TGAC GGAGTGA TGG CACGAGT T T T GCCGA TCA TC
AGTACCGCGT TGAAGGCAGC AAGAAGGCA T TACAGGGTAA GCTGTA TGAC GGAGTGA TGG CGCGAGTCT T GCCGA TCA TC
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AA TCAGGGCT TGCCGGAGGC GAA TGAGT TC CA TCCACCAC GT T T TACCCG A T T TGGTCCA AGCCCGGCGC TACTGGGGCA
AA TCAGGGCT TGTCGGCGGC TGACGAGT TC CA TCCACCGC GT T T TACCCG CA T TGGTCCA AGACCGGCGC TGT TGGGGCA

GGCGGTCAAG GA TCT TGAAC TCAAGGCCGG GCTGGCGTCT GTAGGTGA TG GA T T TGAGTC CCGTCAAGGC AGCGCCGACA
GGCGGTGAAG GA TCTCGAAC TCAAGGCCGG GT TGACGTCT GTAGGTGA TG GGT T TGAGCC CCGCCAAGGC AGCGCCGACA

TCCA TCAGT T TGCCGTCGA T CCTGCACTGT T TGCCAAAAC CCA TACCCTC AGTGCCGAAG TACTGGTCAA GTCGGGCCGT
T TCA TCAGT T TGTCACTGA T CCTGTA T TA T TCGCCAAAAC ACACACTGTC AGTGCTGAAG CGCTGGTCAG A TCGGGGCGC

CTACCGGCAA AGGGTAA TGC CCAGT TGGTG AAGGT TGCGC CCAACCTGTA TGAGCTGGAA TACACCGAGA AAAACGCCAA
CTCCCGGCAG AGGGGAGCGC TCAGT TGGTG AAGGTCGGA T CAGGCT TGTA TGAGCT TGAG TACACTGAGC AAAGCGCCAA

TCACA TA TCT GCAACAAGTG TGCCGGCGTA T T TCCTCGGC TACAGCGGTC CAAA TCAGGC CAA TGCGGTG CCCGCT TA TG
TGA TA TA TCC TCAAGCAGCA TACCGGCGTA T T TCCTCGGC TACAACGGCC CGAACCAAGC CAA TGCGGTA CCCGCCTA TG

TGGACA TACC TAAGAAAACA GCACCGGGCA GCT TCCT T T T CACCGGCACG T TGTCGGGTA GT TCACTGA T AGTGACCAA T
TGGACA T TCC CAAACGTACA A TCGCGGGGA ACT T TCTGT T TACTGGGACG CTA TCGGGCG GCTCGCTGGT GGTGACTAGC

CTCGACGCCA A TACCTACCG GGT T TACCAC GA TGGCCGGA TCAACAGCTC GCTGCTGTAC GACAACGTAG TGA TGGCAGT
CT TGA TGCTA A TACCT TCCG GGTCTACCAC GA TGGTCGAG TCAA TAGT TC GT TGCTGTAC GACAACGTGG TCA TGGCAGT

CGACTACAAA GA T TACCAAG TA TCCGGTAC CGTCGAGGGC CT TGCTGCGG CGTACA TGCA GT TCGTCAA T GACAAA TGGC
GGA T TA TAAG GA T TA TCAGA TAGCTGGTAC CGCGGAGGGC CTCGCTGCGG CGTACA TGCA GTACGT TAA T CACGAA TGGC

AACTGGTGT T CCAGCGCCAG GAA TA TCAAC GAGACGGACA GCGGA T T TGG CTGAAACTAC GCGA TGGTGC AGAGTCGCTC
AGT TAGTGCT CCAGCGTCAG GAA TA TCAGC GAGA TGGTCA GA TGCTCCGG CTGAGGCTGC GTGACGACGA GGAGCCGCTC

TCGA TCCGGG ACGCCGGCAG TCAGGTGGTG GAGGGCAAAC AGGTCGAGT T CGCCACT TAC CGTGAGCAGG T TCACCAACA
TCGA TCCAGG TGGCGGACAG TCAAGTGGT T GAACGAAA TC AGGCTCAA T T CGTCGCCTAC CGCGAGCAGA T TCA TCAACA

A T TGAAGAAG GTAGCGACGC AGT T TGGGGT GTCGGTCGAA GGGGT TGCCG ACGGTGTCTA TACAGAGGGC GCGT T T TCTC
A T TGAAGAAG GTAGCCACCC AGT TCGAGGT A TCAA TCTCA GGGGTCTCCG A TGGTGTA TA CACAGAGGGT GAGT T T TCTC
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CCGAGCA TCC GGCGA T TGCT GCA TGGACCC GGT TGCGCGA AGCGGT TCAG GCTAAGGTCA AAACCGACA T AGACCAGA TG
CTGA TCA TCC GGCGA T TGCT GCGTGGGCCA AGCTGTGCGC CGAGGT T TA T GACAGGA TCA A TGCTGA TAC CAAGCAGT TG

GAGGGCAAGC GCTACCAGCT TCAGGAAGCA CGACACACCT CAAGCGA TAC AGCCT TGA TC GACCAACAGA TCAAGCAACT
GTGGA TAAGC GAAACAAACT CTA TGAGAAC CGGCGCAA TA CCA T TCGGCG CGACT TAA T T AACCAACAGA TAAAGCAGCT

CAGTCT TACA CAAGACTACT ACAGGGCGCA GTACGA TCCG GTA T TGCGTG AAGCTGTCGC TGTCGAAAA T ACCTGGCTCT
CAA TA TCACC CTAGAGTACT ACAAGGCGCA A TACGA TACG GTCCTGCGTG AAGCGGGCT T CGTCGAACAA AGCTGGCT T T

GGCAGCAGA T CAAAGCCAAA GAGGGCAGCG CAACGGTGGT ACGGA T TGAC GA TACGGCCA T TCAGGGCGA GG - - - - - - AG
GGCAGCAGA T CAAGGCCAAA AACGGCAGCG CTGCGGTGGT TCGGA T TGAC GA TACAGCCA T TCAGGGCGG GGGTAAGCAG

CACACCAGTA GCGTGGGTGA ACGT TA TGCA GCCTCCGAAG CCTA TCAGCG CGGAAAACAG GGCACCGGA T TCAGAGA TGG
CGCACCGA TA GCGTGGGTGA ACGT TACGCT A TCTCTGAAG CCTA TCAGCG CGGGGCGCGG GGAACTGGA T TCAGCGA TGG

T T TGCGCAA T T TCCGTGAGA TCAAGA TCCC TGGGGTAGA T GACAAAA TGT CGGCCCTGGA GA TGAAGCGC CTGT T TCT TG
CT TGCGCAAC T T TCGTGAGA TCGAGA TCCC CGGCGTGGA T GACAAAA TGT CGGCACTGGA GA TGAAGCGC CTGT T TCT TG

AGGAAAAACT CACCGACGAA CAACGGGGCG CCT TGAGCGG TCGCA TCACC GAAACCAGCC AGGCCGAGTA CA T TGACAAG
AAGGAAAACT CACCTCCGAG CAACAGGGCG CCT TGAGCGG CCGCA TCACC GAAACCAGCC GGGCTGAGTA CA TCGA TAAG

A TCCTGCGGC AGACCGCGGT GT T TAGCGAG AACT T TCA TG ACGCCGGCAG TGTCT TCGAA CGCT TGGTGC CACAGGACT T
GTA T TGCGGC AGACTGCGGT A T TCAGCGAG GA T T TCCA TG ACGCCGGCAG TGTCT T TGAC CGCT TGGTAC CACAGGACT T

T TACCTGTCG T TGA T TGGTG ACCAA TCCGG GGGCCGT TGT TACCCT T TGG TCAGGACCA T GGCCGTGGCA T TAGCCAGTG
T TA TCTGTCG CTGGTCGGTG ACCGA TCTGG TGGCCGT TGT TA TCCT T TGG TCAGGGCCA T GACTGTGGCA T TGGCTAGTG

GCGGAGAAGC CGGCA TCGAC AGCCTGGTGC AAAAGCTGT T CT TCGCCTCC GCCGACCCGC AAGCGGGCAG CTCTACGCTG
GCGGCGAGGC TGGCA TCAAC AGCCT TGTGC AAAAGT TGT T CT TCGCCTCC GCTGACCCTC AGGCGGGCAG T TCCACGCTC

CTCAAGAA TA GCCTGCTCAG GCTGCACGCC AA TGTCGAAG CCGTACAAGC CTCCACGGA T CTGGGCCAGT TCAA T T TGTC
CTGAGAAACA GCCTGA TCAA GT TGCACTCC AA TGTCGAAG CTGT TCAGGC T TCCACGGAG CTAGGGCAGT T TGGA T TGTC
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CGAAGTGGTA TCGCGACTGG ACACAACGAC CAGTACCTCG A TGT TCGCGC TCAA TACCCA AAA TCACTCG A TGA TGGTAG
CGAAGTGGTA TCGCGGCTGG CTGCAACGAC CGGAACCTCG A TGT TCGCGC TCAA TACCCA GAA TCACTCG A TGA TGGT TG

GGAGAGCTGT CACAACCAAA GGCCGGCGCT ACTACT TCTA TGACCCGAAC GT TGGGA TCT T TGCCT TCGA CAACCCCAAG
GGAGCACTGT CACGACCGAA GGCCGTCGCT ACTACT T T TA TGACCCGAAC GTCGGGA TCT T TGCCT TCGA CAACACCAAA

AGCCTGT T TA GGGCCA TGGA GCAGCACT TG GTGGAGAGTA A TCTGACCGC ACACTACGGT T TA T TCGGCA GTAACTCGGC
AGTCTGTCCA GGGCTA TGGA GCAACACT TA GTAGGGCGCA GACTCGCCGT GCACTA TGGC TCGT TCGGCA GCAAGTCGGC

GCCGGCCT TC AACCTGA T TG AGA TCGA TAC CGGCAAGA TG GCTGAGGTAC CCGTGAGCAA TGGCT TGAAC GTGGCCGA TC
ACCGGCCT TC AACCTGA T TG AGA TCGA TAC CGGCAAAA TG GCTGAGGTAC CCGTGGGTAA TGGTCTGAA T GTGGCTGACC

TGACCCGGT T CGAGGAACTG GCTAGTGTCA TCGGGCAACG GCGTCAGGTC GAGCAGACGG TGAGTACACA GGAGCGGGTC
TGACCAGA T T TGAGGAACTG TCCAGCGTCA TCGGGCAACG GCGCCAGGTC GAGCAGGTGA TGAGTGCACA AGAGCGGA TC

ACGGAAGACT TGCCACTGGG CACCGCGCTG AAGACCT T TG ACGCCGAGCA A TGGGGCGCA CGGT TCGAAG CCGCCAGTAC
ACGGAAGACT TGCAA T TGAG CACCGCGCTG CAAGCCT T TG A TGCCGAGCA A TGGGGGGCA CGGT TCGAAG CCGCCAGTAC

CCGGCTGGCA CAAAAGTACC AACTGGACAA CCACTGGCTA CCGA TCA TCG CCACAACCAA AGACCTGGGG GAAGGTCGCT
CCGGCTGGCG CAAGAGCACC AACTGGACAG CCGCTGGCTA CCGA TCA TCG CCACGACCGA AGAGCAGGGC GAAGGCCGCT

ACCAAA TCCA GT TCA TCAAC CGTGACCA TC CCGAGCAGAC CCGCAGTCTG GACACCAACG A TAGCACCT T TGTCGAA T TC
ACCGGGTCCA GT TCA TCAAC CGTGACCAAC CCGAGCAGAC TCGCTGGCTG GACACTGA TG A TAGCACT T T TGTCGAA T TC

CGGCGCT TCG TCGA TAAGCA CA TGAGTGTG CTGAACGAGC ACT T TACCCT GGAGCA TGGT CGGA TGCGGC CTCGCGGCGG
CGGCGCT TCG TCGA TGAGCA CA TGAGCGTA CTGAACGAGC ACT T TACTCT GGAAAGTGGA CGGA TGCGGC CGCGCGGCGG

GGTGAGCGAG GCCA TGCCAG TGGACGGGT T GAACGCCGGG T T TGCAGT TC AGACGCTGA T CCAGTGGT T T GCTGACAAAA
GGT TGGCGAG GCCGCGCCGG TGGA TGGGT T AAA TGCCGGG T T TGCGGTAC AGGCGT TGA T CCAGTGGT T T TCTGACAAGA

ACCGTCACAA TGTGGCAAGC GGAGTAGCT T CTCCTGA TCT AGCCACCGCG CTCAAGGTCC ACAGCTACCT CGGCCTGGCC
ACCGTCA TGA TGCTGCAAAC GGGA TGGCT T CTCCTGA TCT GGCTACCGCG CTCAAAGTCC ACAGCTACCT TAACT T TGTC

S15



CAGA TAGCTC ACAGCAGTCT CCAGGACA T T ACTAAGGTCA CTGAACTGGT GCGCACGGCA CTGCGCGGCG AAGTGGTGGC
CAGA TGGT TC A TGGTGGCGT GCAGGACGTG A TCAAAGTCA CGGCACTAGT GCGTACGGCA CTGCGCGGCG AAGTGGTGGC

TGCCGGAACC TCGT TCAAGG ACT T TGCT TC AAACCTGGGC CACACCGTCA ACGAAGGCGC TGGCT TGT TG T T TGGCGGAG
TGCCCAAACG TCGT TCAAGG AA T T TGCCT T GAGTCTGGGT CACACCGTCA ACGAAGGCGT TGGCGTGT TG T T TGGTGGAG

CCA TGGTCGG T T TGGACGCC TA TGAGT TGG CCCA TGCCGA GAACGA TGTG CAGAAGGCGG TGT TCGGTAC TCAGCTGGCG
CCA TGA TCGG TCTGGA TGCT TA TGAACTGG CCCA TGCCGA GAA TGA TGTG CAGAAAGCGG TGT TCGGCAC CCAGCT TGCG

T TCGACTCGG CTAGCT TCGT CACCGGCGTA GCCGGGGTGG GGGCAGGGT T AGTCGGTGCT TCGACAGCAA GTGCTGTGCT
T TCGA T TCGG CTAGCT T TGT CACCGGCGCA GCCGGCA TAG GGGCCGGGT T GGTCGGTGCC TCGACTGCCG GGGCGGTCCT

CGGGTGCCGG GGGGGTGA TC CTGGGCGGTC TCGCAGTGGG CT T TACGGCA CTGGCGCAGG CCT T TGGTGC GGCGGTCTCG
CGG - TGGGGC CGGGGTGA TC CT - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - T GGCGGGCTAG

CAGTGGGCT T TACGGCACTG GCGCAGGCCT T TGGTGCGGT TGCCGAGGA T GCTAAGGCGG TGGGTCGT TA CT TCGACA TA
CGGTGGGCT T TACGGCGCTG GCTCAAGCCT T TGGTGCGGT CGCTGAGGA T GCCAAGGCGG TGGGCCGT TA CT T TGA TACG

GTCGACAAGG CGTA TAAAGG CAACGGCTA T CGT TA TGACG ACAAGAACAA AGTGCTGGTA CCCCT TCCCG GGGCGGTGGT
GT TGA TAAGG CGTACAAAGG CAA TGGCTA T CGGTA TGACA ACGAGAAGCA AGTGCTGGTG CCCT TGGCCG GTGCGGTGA T

TAAGAGCCTC GA T T TGCGCA A TAGCCAGA T CAGCT TCGAC AGCCAGTACA TCTACCGCAC CCA T TCCGGC TCTACTGGT T
CAAGACT T TA GA TCTGAGCA AGAACCAGA T CGA T T TCGAC AGCCAGTACA TCTACCGCAC CCA T TCCGGC TCTACTGGT T

CAGGGAAAA T TAA T TACT TC T TCTGGGTCG GTGACT T TCC GCGAA TGGTC CACGACCGTA GCCAGGCGA T CGAGGTGCGC
CAGGGAAAA T CAA T TACT TC T TCTGGGTCG GTGACT T TCC GCGAA TGGTC CA TGACCGTG GTCAGGCGA T CGAAGTACGC

AGCGGCA T TG GT TACAAGGA TGCCTCCAAG TCTCT TGAGC ACAGCGACAG CAA TGT TGTG A TCCTGCCGG GCACGCCCAA
AGCGGCA T TG GT TA TAAGGA TGT T TCTCGG CCCCT TGAGC ACGGCGACAG CAACGT TGTG A TCT TGCCGG GCACACCTAA

GTCCTACA TC AGCTACGAA T ACA TGCTGT T ACCTGGAGCC ACCACACGCC ACGACGCTGG CT TCGACGTG A TACGCAAGC
GTCCTACA T T AGCTACGAA T ACA TGCTGCT TCCCGGCGCC ACCACTCGCC ACGACGCTGG T T T TGACGTG A TCCGCAGGC
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T TGAGGAAGA CAAACGGT T T GACTACGACT TCTACA TCT T TCCGGGTGAG GAGACGA TCC GCAGGA T TCG TCA TGAGTAC
T TGAGGAAGA CAAGCGGT TC GACTACGACT TCTACA TCT T TCCGGGGGAG GAGACGA T TC GCAGGA T TCA TCA TGAGTAC

GTCGACACCC CGA TCGAAGT GGTGCTCGA T CAGCGCAACC GGCAACTGGT GGTGCCCGAG T TACCCAAGG AGCTGCACTG
GTCGACACTC CGA TCGAGGT AGTGCTCGA T CAGCGCAACC GGCAACTCGT GGCGCCCGAA T TGCCCAAGG AGT TGCACGG

CT T TCTGAAC TA TGAGA TCA AGGGGGCGGG GGGCGAGTAC CTGA TCGGCC T TAACGAAGG CACCGAGGT T AAGCTCACGA
CT T TCTGTGT TA TGAGA TCA AGGGGGCGGG CGGCGAA TAC CTGA TCGGCC T TAACGAAGG CGCTAAGGT T AA TCTCACGA

ACGA TGTCGC CAA TACGT TG TCACACTGGA TCA T TGA TAG CAGCCAGCT T GACAACGACA GCA TCAGCA T GTCGGAGAAC
GCGA TGT TGC CAGTACGT - - - - - - - - - GGA TCA TCGACAG CAGCCAGCTC GCCAGCGACA GCA TCAGCGT A TCGAAGGAC

CAGCTGGAGA T TGGCGGG - - - - - - - - - - - - GT TGTGGTAA AGCT TGA T T T GACCCAGAAC AGGCAGGTA T CGGTGGTCAA
CAACTGT TGG TCGGCGAGAA GGGCAAGGAG GT TGTGGTAA AACTCTA TCT GGCTCAGAAC AGTCAGGTA T TGGTAGTCAA

CGGCAAGGGT GAGT TGCGCA AAGTCGA T T T CACCGGCCAG CTCAACCAGA CCCCCAAAGT GGTGGCTGTA GA TGCGAGTA
CGGCAAGGGG GAGGTGCGCA AAGTCGA T T T CACTAGCCTG - - - - - - - - - A CCGCTCAGGT AA TAAGTGAA GA TGCGAGCA

AGCAGCAG - - - - - - - - - - - - CAAA TCGAGC AGCACCTAAG CGAACTGGCC AAGGCGCA TC AGCTACACGG ACAGTA TGTA
AGTGGCAGGT GCCAGGCCAG CAAA T TGAGC AGCACCTGAG TGA T T TGGCC AAGGCGCA TC AGCTACACGG ACAGTA TGTG

GTGGTCGAGA ACTACCGCCA CTA TGGGCGA G - - - - - - - - - - - - T A T TCTA CGA TGTAGCC AAGAA TCGTA TGCTGT TCAC
GTGGTGGAAA A T TACAGACA CCAAGGGCGA GA TGT TGGCC GAGCGT TCTA TGACGTGACC AAGGACCGCA TGCTGT TCAC

CGACACCAGC CAGGAGCAGG CTAAACA TGC CCAACTGGGA GCAGTGA T TG GCGACCA TGC CTA T T TCTAC GA TGCCGACA
TGACACCACC AA TGAACAGG CCAAACGTGC CCAACTGGGG GCAGTGA TGG GCGACTA TGC T TA T T TCTAC GACGCCGACA

ACGCGGTGGC GTGGCGGGTA GACA TCGCCA CCGGGCAGGT CGA TGCGCAG T T TGAGCCA T GGT TCAACCG GAACGCGGGC
ACGCGGTGGC GTGGCGGGTA GACA TCGCCA CCGGACAGGT CGACGCACAG T T TGAGCCT T GGT TCAACCA GAA TGCGGGC

AACA TCAGCC GGT TCTGGCA GGAGGGAGA T GTGGTCTACC TAGCGCGCCG T TA TCAGCTA AAGGAGAGGG AGTCCGAGCT
CA TA TCAGCC GGT TCTGGCA GGAGGGAGA T GTGGTCTACT TGGCGCGCCG T TA TCGGCTA AAGGAGAGGG AGGCTGAACT
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AAGCTA TCAG A TCCTCGGTG ACCGAA TGGA GT TGGT TAGT GTGGTGGGTG A TGA TGCGCT GCTCCGGT T T TCGGCACGTA
GGGCTA TCGG A TCA TCGGTG ACCGAA TGGA GT TGGT TAGT GCGGTGGGCG A TGA TGCGCT GCTCCAGCT T TCGGCACGCA

CCGA TCGGCA TGA TGA TGAA CTCAAGGTCA TGCTCCAGGA CTACGAAAGC AA TAGCACCC AACGTGTGAC CCCGA TGTA T
TCGGTCGGCA TGGTGA TGAG CT TGAGGCCA TACTCCAGGG CTACAGGAGC AA TAGCACTC AGCGCGGGAC CCTAA TGTA T

ACGCTGAGTG CACGGCTGA T CAAGCCGACC AGTGCGGCGC TGGTCACGGT GT T TGGCGTA GA TGCGGCTA ACGTGCCGCA
ACGT TGGGCG CACGGT TGA T CCAGCCGACC AGTGCGGCGC TGGT TACAGT GT TCGGCGTG GA TGCGGCTG GCGTGCCGCA

CCGCTACTGG A TACGCACCA GTGACGGGAC GCTAA T TAAG CCGAA TCTGG CACTACCAGC GGA TAAGCCC CGGTACT TCA
CCGCTA T TGG A TACGCACCA GCGA TGGTAC GCTAA TCAAG CCGAA TCTGG CGCCGCCAGC GGA TCAGACC T TGCA T T TCG

AAGAGCA TGA GCAGACCCGC AGTGCT TGGA AGA TCCCGGT TGACCTAGTA T TGGCAGGAA GCA TACCGCA GCCCGGTGAC
AAGCACA TGA ACAAACCCGC AGTGCT TGGC AGA TCCCGGC TGACT TGGTG T TAGCGGGGA GTA TGCCGT T GCTCGGTGGC

AAGGAAGTA T T T T TCT TCTA CAGCAGGGAG CAAAAGGCCC TGT TCCGCCA GGAAGGACCT GGGCAGGCGG TACTCAACGC
AAGGAAGTGT T T T TCT TCTA CAGCAAGGAG CAAAAGACCC TGT TCCGTCA AGAAGGTCCA GGGCAAGAAG TACTCGACGC

CAACCAGCCG AGCGCA T TGC GGGTCACCAC GCCGGCCT TG GCTAACGTGA TCAA TGTGAA CGGTCA TCTG A T TGCAA TGA
CAACCAGCCG AGCGCA T TGC GGGTCACTAC GCCAGCCT TG ACCAACGTGA TCAA T T TGAA CGGTCACT TG GTCGTGGTGA

CTGAGGA TGG GTGTGT TGCC CAGCT TGA TG CACTGGGACA ACT TAGCTAC GGAGCAGTCA ACGAGCA T TG GCTCAAGAGA
CCGAAGACGG GCGTGTGGCC CGGCT TGA TG CACTGGGGCA GCT TAGCTAC GCAGCGGTCA ACGAGCA T TG GCT TAAGGGA

CA TACCCA T T GGTGGAAGGA CT TGGCCGA T GT TACCGGCT TCAGCGCCAC CCTGGCCGTG T TCGGAGTCA AGGGCGCCGA
CGTA TCCACT GGTGGCAGGA CT TGACCAGT GTCACAGACG GCAGAGCTAC CCTGGCGGTG T T TGGGGTCA AGGACACTGA

CGGCAAGAGC GTGCTGCCGG TGTGGTACCA CAACGGTCAG GTGGT TGTGG CT TC - - - - - - CCTGCAAGAC AAGCA T T TAC
CGGCAAGAGC CTGCTGCCGG TGTGGTACCA CAACGGTCAG GTAGTCGTCG CT TCGGCCGC TCTGCAAGAC AAACA TCCGC

AGT TCT TGGG T T T TGACGCG GA TGGT TCCA GCGCGCGACT GT TCGAACCT GCCAGCGGCA AGT TGTA TCT CCAGCCACCT
AGT TCT TGGG T T T TGAAGTG GACGGT TCCA GTGCGCGACT GT TCGAACCC GCCAGCGGCA AGT TGTA TCG TCAGCCGGCT
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A TGACTGCCG A TGCGCTGGC TGCCGCGT TC GGTACCGACG AAGTACT TGA CGCCTCGGCT CAACT TCCCG CTGCCAGTGA
A TGACTGCCG A TGCGCTGGC TGCCGCGT TC GGTACCGACG AGGTGCT TGA AGCCTCGGCG CAACT TCCTG CGGCCAA TGA

GCTGA TACCT GAACTGCACC TCAAAGCGGC GGAGCAAGTC GA TGCCGGAC TGCGTCTGAC CACCGTCAAG GGCGAGA TCC
GCTGGAGCCT GAACT TCACC TCAAGGCGGC GGAACAAGTC GA TGCCGGGC TGCGCCTGAC CACCGT TAAG GGTGAGA TCC

TGCTGCGAAC CAA TGGCGGC AAA T TGCAGT TGGT TGCCGT CGACAAAGGT TGGCAACAGG ACAACCGCAC CCA TCTGCCA
TGCTGCGAAC TCA TGACGGC AAA T TGCAGT TGGT TGCTGT CGACAAAGA T TGGCAACAGG ACAACCTCGT CCGTCTGTCA

CAGGCACT TG CTAAGGT TGC TGGTCAGTGG CA TACCAAAG GCGTGCTGAC T T TACAAGAC GA TGGCA TAC AAGGCTGGT T
CAGGCACT TG CTGAGGT TGC CGGTCAGTGG CGAGTCAAAG GCGTGCTGAC CT TGCAAGGT GA TGA TACAC AAGGCTGGT T

TGA TGTCGGC AGTGGTCAGA CGT TCTCCCT TGGTGGTA TC CCTGCCGCGG ACAACCTACG T T TCA T TGGC GT TGCCGT TG
CGA TGTCGGT AGTGGTCAGG TGT TCTCCA T CGGTGGCA TC CCTGCCACGG A TAACCTGCG T T T TA TCGGC A T TGCTGTCG

GTAA TAAGGG GGCA TACGCG TACAGTCCAA CGGACCAGAC GCTGTACTGG A TCAAGGACG GCGGTGTGCA GAAGA TAAAC
GGAAGAAGGG CGCGTACGTG TACAACCCAA CGGACCAGA T GCTGTACCAG GTCAAGGAGA GCGGTGCGCA GAAGCTGAA T

CA T TACACTA GTGTCGAGCG CA T TGGT TCA TCACTGT TGC T TCAGGGCGG GTGGGGCCAG GACGA TCTGA CCCCACCGCT
CA T TACGCCG A TGTCGAACG CA T TGGT TCG TCGCTGT TGC T TCAAGA TGG G - - - GGCAAG GGTGA TCTGA GCCCAA TGCT

GA TCGTCGGT GT TGACAGCG TGGTACTGCA TGGCGGCGCT GA TGACGA TA CCTACCGCCT CAGCCAGGAG A TGTGGTCGC
GA TCGCGGGT GTCGA TAGCG TGGTGT TGCA TGGTGGCGCC GGTAGCGA TA CCTACCGCCT CAGCCAGACG A TGTGGTCGT

A T TACCGCAC GA TCA TCA T T GACAACGA TG ACCCCGGCCA AGTCCTGGAC CGT T TGA TCA TGCTGGTGAC CGA TGCGGAA
A T TACCGTAC GGTCGT TA T T GACAACGA TG ACCCGAACCA GGT TCTGGA T CGT T TGA T TA TACTGGCGGT TGA TGCGGAA

AAAA TCCTCG TCAGCCGCCA CGAGGA TGAC CTGA TGCTGA CCGACTCGAC CAA TGGCACG GCCCTGGTGA TGCGCAAGGT
AAAA TCT TCG T TAGCCGTCA CGAGGA TGAC T TGA TGCTGA CCGA T TCGGT CAA TGGCACG GTCT TGGTGA TACGTAAGGT

GT TCGGTAGC CAAGCGGAAA CGCACCGGCA T T TGCAAA TC GAGCTGAAAG GT TCCTCGGT CA TGA TCAGC GT TGA TCACT
A T TCGGTAGT CAGGCGGTGA CGCACCGGCA TCTGCAAA TC GA TCTGGAAG GT TCCTCGTC GGTGA TCAGC GTGGA TCACT
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TGGTCAAGGG T T T TACT TGG GAGGGAGTGA CCAAAGA TGG CT TGT TCAAA CTA TCCTGGG CCACCCAGTA G
TGGTCAAGGG T T T TACCAGG CTGGGAACAG CCAA TA T TGG CT TGT TCGAG CTGCCT TGGG CCA TC - - - T A G
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Figure S2. Diagrammatic presentation of domain structure of the Mcf insecticidal toxin 

from P. temperata M1021 and showing the relative location of three potential functional 

domains in the Mcf protein. (I) First, the N-terminus carries a BH3-like consensus motif, 

suggesting the protein may be pro-apoptotic; (II) A centrally located domain with 

similarity to the translocation domain of C. difficile toxin B; (III) The C-terminal domain 

carrying a sequence repeated in the C-terminus of ApxIVA from Actinobacillus 

pleuropneumoniae, an RTX-like toxin. 
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