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1. Mapping Swapped Fragments onto porcine mFAS structure (porcine mFAS numbering)

Start Stop Size Size Size Size
10422 1121 79
1122 1185 63 142 227
1186° 1216 30 25
1217 1272 55
1273 1303 30
1304 1352 48 78 140 479
1353 1393 40 62
1394 1416 22
1417 1473 56
14744 1530 56 12 12
1881 1953 73 143
1953 2024 70 231 731
2024 2092 69 138
2092 2162 69
Table S1. Protein positions used for swaps relative to the porcine mFAS structure. Same colour code was used as in Table 1 in main paper.
Notes
1. residues 1136 - 1215 (inc) are missing from the mFAS structure
2. 1042 - 1084 part of DH
3. 1085 - 1111 DH to CMeT linker
4. 1521 - 1530 yKR-ER linker
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3.

LCMS chromatograms

Expt 1. TenS with TenC
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Expt 3. TenS (A dmbS-CMeT) with TenC
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Amplified HPLC profile of Expt 3.
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Expt 4. TenS (A dmbS-1-CMeT) with TenC
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Amplified HPLC profile of Expt 4.
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Expt 5. TenS (A dmbS-2-CMeT) with TenC
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Expt 6. TenS (A dmbS-2A+2B1-CMeT) with TenC
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Amplified HPLC profile of Expt 6.
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Expt 7. TenS (A dmbS-2A2+2B-CMeT) with TenC
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Amplified HPLC profile of Expt 7.
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Expt 8. TenS (A dmbS-2A-CMeT) with TenC
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Expansion of Expt 8.
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Expt 9. TenS (A dmbS-2A2+2B1-CMeT) with TenC
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Expt 10. TenS (A dmbS-2B-CMeT) with TenC
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Expt 11. TenS (A dmbS-2A1-CMeT) with TenC
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Expt 12. TenS (A dmbS-2A2-CMeT) with TenC
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Expt 13. TenS (A dmbS-2B1-CMeT) with TenC
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Expt 14. TenS (A dmbS-2B2-CMeT) with TenC
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Expt 15. TenS (A dmbS-WKR) with TenC
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Expt 16. TenS (A dmbS-1-WKR ) with TenC
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Expt 17. TenS (A dmbS-2-WKR) with TenC 1
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Expt 18. TenS (A dmbS-1A-CMeT) with TenC
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Expt 19. 7enS (A dmbS-1B-CMeT) with TenC
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Expt 20. TenS (A dmbS-1A1-CMeT) with TenC
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Expt 21. TenS (A dmbS-1A2-CMeT) with TenC
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Expt 22. pTYGS-arg-TenC+TenS (A dmbS-1B1-CMeT)
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Expt 23. pTYGS-arg-TenC+TenS (A dmbS-1B2-CMeT)
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Expt 25. pTYGS-arg-TenC+TenS (A dmbS-3-KR)
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Ampflified HPLC profile of Expt 25.
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Expt 26. pTYGS-arg-TenC+TenS (A dmbS-4-KR)
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Expt 27. pTYGS-arg-TenC+TenS (A dmbS-3A-KR)
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Ampflified HPLC profile of Expt 27.
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Expt 28. pTYGS-arg-TenC+TenS (A dmbS-3B-KR)
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Ampflified HPLC profile of Expt 28.
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Expt 29. pTYGS-arg-TenC+TenS (A dmbS-4A-KR)
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Expt 30. pTYGS-arg-TenC+TenS (A dmbS-4B-KR)
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Expt 31. pTYGS-arg-TenC+TenS (A milS-KR)
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Ampflified HPLC profile of Expt 31.
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Expt 32. pTYGS-arg-TenC+TenS (A milS-/4-KR)
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Ampflified HPLC profile of Expt 32.
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.
Expt. 33. pTYGS-arg-TenC+TenS(AMilS Q2398-V2409 )
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4. LC-HRMS data for extract from experiment 8.
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6.

MS data for compounds (ESI, negative ion mode)
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7. HR-MS data for compounds 1, 3, 6-14.
HR-MS of 1

Elemental Composition Report

Single Mass Analysis

Tolerance = 10.0 mDa / DBE: min =-1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

323 formula(e) evaluated with 4 results within limits (up to 50 closest results for each mass)
Elements Used:

C:0-50 H:0-70 N:0-4 0:0-20

1 uL injection Q-Tof Premier UPLC-MS 13-Nov-2014
10:49:05
FHSHMT-NO12 951 (9.724) AM (Cen,5, 90.00, Ar,10000.0,556.28,0.70,LS 5); Cm (923:951) 1: TOF MS ES+
1.43e+004
100_-1 356.1857
% :
| ' 362.9276
354.1706
241 338.1744 341. 7 371.1726 375.2506
| gty S e ) \ 381.9822 353 9800
G-‘.ﬁl.‘v|‘|' B PR P Bl BTN I“."Ii Y P ORI B (U 0 T SV SRS o b L b Mz
330.0 335.0 340.0 3450  350.0 355.0 360.0 365.0 370.0 375.0 380.0 385.0 390.0
Minimum: =1 5
Maximum: 10.0 10.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
356.1857 356.1862 -0.5 -1.4 9.5 73.6 C21 HZ2e N 04
356.1822 3.5 9.8 5.5 215..3 Cl6 H26 N3 06
356.1921 -6.4 -18.0 ojee.] 333.8 Cl4 H30 N 09
356.1763 9.4 26.4 14.5 99.2 C23 H22 N3 O
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HR-MS of 3

Elemental Composition Report

Single Mass Analysis

Tolerance = 10.0 mDa / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

299 formula(e) evaluated with 4 results within limits (up to 50 closest results for each mass)
Elements Used:

C:0-50 H:0-70 N:0-4 O:0-20

1 uL injection Q-Tof Premier UPLC-MS 13-Nov-2014
10:49:05
FHSHMT-NO12 744 (7.606) AM (Cen,5, 90.00, Ar,10000.0,556.28,0.70,LS 5); Cm (742:748) 1: TOF MS ES+
3.00e+003
1001 342?695 354?698
| 359.2404
%
] | 343.1726 _ 376.1520
| 352.1541 ! 36
337{]032 || % | 2}_60.2431 3721813 | 3771568 386.:1 1
331.1739 tlbr o L 3441793 Pl .r » 370.1634.7 7, | | . | 387.1465
0 .'-.l | L et J"IT'J"I"h _.'._IAI-' A s ] Y S | A 1 LUl i ] | 1 (N T W S | 1 S Y

...r“ry;...:.. I R ‘."'.""i"." . '_.‘...I. T ™ T —— T T
330.0 335.0 340.0 345.0 350.0 355.0 360.0 365.0 376.0 375.0 380.0 385.0 390.0

Minimum: -1.5

Maximum: 10.0 10.0 50.0

Mass Calc. Mass mDa PPM DBE i-FIT Formula

342.1695 342.1705 -1.0 -2.9 9.5 270 C20 H24 N 04
342.1665 3.0 8.8 5.5 66.7 Cl5 H24 N3 06
342.1764 -6.9 -20.2 0.5 97.8 Cl3 H28 N 09
342.1606 8.9 26.0 14.5 27:.2 C22 H20 N3 O
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HR-MS of 6
Elemental Composition Report

Single Mass Analysis

Tolerance = 10.0 mDa / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

318 formula(e) evaluated with 4 resulls within limits (up to 50 closest results for each mass)
Elements Used:

C:0-50 H:0-70 N:0-4 O:0-20

1 ulL injection Q-Tof Premier UPLC-MS 13-Nov-2014
10:49:05
FHSHMT-NO12 728 (7.443) AM (Cen,5, 90.00, Ar,10000.0,556.28,0.70,LS 5); Cm (724:728) 1: TOF MS ES+
3.31e+003
. 354.1698
%1 i
1 | 356.1840 376.1517
] 352.1544 372.1802 |
3261719 3361567 340.1549 345 4662 N ||| BT aoqes. | STTARSS 3631981 3881969
0 R s aanas s B v e e e 2
3300 335.0 340.0 345.0 350.0 355.0 360.0 365.0 370.0 375.0 380.0 385.0 320.0
Minimum: -1.5
Maximum: 10.0 10.0 50.0
Mass Calc. Mass mDa PEM DBE i-FIT Formula
354.1698 354.1705 -0.7 =2.0 10.5 412.7 C21 H24 N 04
354.1665 3.3 8.3 6.5 451.9 Cl6 H24 N3 06
3154.1764 -6.6 -1B.6 1.5 471.7 Cl4 H28 N ©O9
3154.1606 9.2 26.0 15.5 426.0 C23 H20 N3 O
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HR-MS of 7

Elemental Composition Report

Single Mass Analysis

Tolerance = 10.0 mDa / DBE: min = -1.5, max = 50.0
Element prediction: Off

MNumber of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

323 formula(e) evaluated with 4 results within limits (up to 50 closest resulls for each mass)
Elements Used:

C:0-50 H:0-70 N:0-4 0:0-20

1 ul injection Q-Tof Premier UPLC-MS 13-Mov-2014
10:49:05
FHSHMT-NO12 757 (7.743) AM (Cen,5, 50.00, Ar,10000.0,556.28,0.70.LS 5); Cm (753:757) 1: TOF MS ES+
3.57e+003
1ﬂﬂ~] 356.1855
J 354.1692
%._ y
1 7.1901
3421713 Ty 95 476.1800
3381732 | 343.1682-7< 3592378 g 78.1678
3361594, | |/ \ i AT2Me0 | R gpgaany
R R B L Tt - e |"‘ R T b M2
330.0 3350 340.0 345.0 350.0 355.0 380.0 365.0 3700 ars.0 380.0 385.0 390.0
Minimum: =1.5
Maximum: 10.0 10.0 50.0
Mass Calc. Mass mDa EPM DBE i-FIT Formula
356.1855 356.1862 =0.7 -2.0 9.5 18.7 C21 H26 N ©O4
356.1822 3.3 9.3 5.5 55.8 Clé H26 N3 O6
356.1921 -6.6 -18.5 0.5 BE.8 Ccl4 H3I0D W 09
356.1763 9.2 25.8 14.5 23.6 C23 H22 N3 O
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HR-MS of 8

Elemental Composition Report

Single Mass Analysis

Tolerance = 10.0 mDa / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

301 formula(e) evaluated with 4 results within limits (up to 50 closest results for each mass)
Elements Used:

C:0-50 H:0-70 N:0-4 0O:0-20

1 uL injection Q-Tof Premier UPLC-MS 13-Nov-2014
10:49:05
FHSHMT-NO12 694 (7.098) AM (Cen,5, 90.00, Ar,10000.0,556.28,0.70,LS 5); Cm (690:696) 1. TOF MS ES+
2.92e+003
mﬂ-] 340_;.54?
] 5 354.1696
] i
%_
i | 3411579 352.1558 356.1828 376.1522 ST
| | | r 372.1813 :
| 320147 3361563 | | 3421638 | 362.1397 370.1692.77% : | 388.1911
1 A S SASARRaassansns s S SN N P R RN SR i
3300 335.0 340.0 345.0 350.0 a55.0 360.0 365.0 3v0.0 375.0 380.0 3850 380.0
Minimum: -1.5
Maximum: 10.0 10.0 50.0
Mass Calc. Mass mDa PPHM DBE i-FIT Formula
340.1547 340.1549 -0.2 -0.6 10.5 101.5 C20 H2Z2 N Od
340.1509 3.8 11.2 6.5 144.0 C15 H22 N3 06
340.1608 -6.1 -17.9 1.5 170.7 Cl13 H26 N 0%
340.1450 5.7 28.5 15.5 104.4 c22 H18 N3 O
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HR-MS of 9

Elemental Composition Report

Single Mass Analysis

Tolerance = 10.0 mDa / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for I-FIT = 3

Monoisolopic Mass, Even Electron lons

318 formula(e) evaluated with 4 results within limits {(up to 50 closest resulls for each mass)
Elements Used:

C:0-50 H:0-70 N:0-4 0O:0-20

1 ul injeclion Q-Tof Premier UPLC-MS 13-Nov-2014
10:49:05
FHSHMT-NO12 685 (7.007) AM (Cen,5, 90.00, Ar,10000.0,556.28,0.70.L5 5); Cm (681:685) 1: TOF MS ES+
2.10e+003
100~ 354.1694
%..
1 3521537 | 356.1828 371.3253 376.1526
] 336.1541 340 1558 ] 158 370.1746 | 377.1654
1328.1420 b - 3491771 A b 1 384.2083 385 1679
[/ SN N E———_——— S N NS ; S W 0 B A > . "t S U S R ittty
9300 3350 3400 3450 3500 3550 3600 3650 3700 3750 3800 3850 3900
Minimuam: -1.5
Maximum: 10.0 10.0 50.0
Mass Cale. Mass mDa PPM DBE i-FIT Formula
354.1694  354.1705 -1.1 -3.1 10.5 226.7 C21 H24 N 04
354.1665 2.9 8.2 6.5 240.7 Cl1é H24 N3 06
354.1764 -7.0 -19.8 1.5 248.8 €14 H28 N 0%
354.1606 8.8 24.8 15.5 239.8 €23 H20 N3 ©
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HR-MS of 10

Elemental Composition Report

Single Mass Analysis

Tolerance = 10.0 mDa / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

257 formula(e) evaluated with 4 results within limits (up to 50 closest results for each mass)
Elements Used:

C:0-50 H:0-70 N:0-4 O:0-20

1 uL injection Q-Tof Premier UPLC-MS 13-Nov-2014
10:49:05
FHSHMT-NO12 648 (6.625) AM (Cen,5, 70.00, Ar,10000.0,556.28,0.70,LS 5); Cm (643:650) 1: TOF MS ES+
3.52e+003
100~ 314.1387
* 211.1429
| 158.9648 19?12??H 945 1202 }1514‘ﬂ 352.1536 i
3 1 i “ .I
: r ki R 271.1888 2961302 | | 370.1674 3951802 476.1761
i -." ik i 5 L : -:-ul: :l -!!I':!'L.. I!_:1|_ !1._; -.;'|!l|}_ 'LJ;.IJI_';iII Jdliy '.:'...".. Lafb it .". '_' 14 k| A ul 'II. LA 1l 1A '.' | | } .ﬂ."-.-_'l. e TR T i '.: 'I'_ rnk
160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460

Minimum: =1.5

Maximum: 10.0 10.0 50.0

Mass Calc. Mass mDa PEM DEE i-FIT Formula

314.1387 314.1392 =0.5 -1.6 9.5 175.8 Cle H20 N 04
314.1352 z R 11.1 5.5 233.0 Cl3 H20 W3 06
314.1451 -6.4 -20.4 0.5 266.3 Cll H24 N 09
314.1293 G.4 29.9 14.5 182.17 cz20 Hl& N3 O
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HR-MS of 11
Elemental Composition Report

Single Mass Analysis

Tolerance = 10.0 mDa / DBE: min=-1.5 max = 50.0

Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

257 formula(e) evaluated with 4 results within limits (up to 50 closest results for each mass)

Elements Used:
C:0-50 H:0-70 N:0-4 0O:0-20

1 uL injection Q-Tof Premier UPLC-MS 13-Nov-2014
10:49:05
FHSHMT-NO12 596 (6.099) AM (Cen,5, 90.00, Ar,10000.0,556.28,0.70,LS 5) 1: TOF MS ES+
5.91e+002
{00 314,1382
] 368.1846
" ] 356.1858 442 1840
] 211.1444 352.1542 3580.1689
| , |
|158.9634 197.1302 | T i 4241743 442.2596476 1924
] I ‘ I ? _ | 3321490 | | j
0- SRR Y § D Y O N RE B R ata e mifZ
160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460
Minimum: -1.5
Maximum: 10.0 10.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
314.1382 314.1392 =1.0 -3.2 9.5 nfa Cl8 HZ20 H 04
314.1352 3.0 8.5 S.5 n/a C13 H20 N3 06
314.1451 -6.9 -22.0 0.5 n/a Cll H24 N 09
314.1293 8.9 28.3 14.5 n/a C20 Hle N3 O
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HR-MS of 12 (negative ion mode)
mental Composition Report Page 1

single Mass Analysis
Tolerance =10.0 PPM / DBE: min =-1.5 max = 50 0
Selected filters: None

Monoisotopic Mass, Even Electron lons

1096 formula(e) evaluated with 10 results within limits (up to 50 closest results for each mass)
Elements Used:

C:0-50 H:0-100 N:0-12 0O:0-10 Na:0-1

Friedrich Q-Tof Premier UPLC-MS 12-Jan-201711:49:03
SF 4-006-18-2, neg 973 (9.950) AM (Cen 4, 19.00, Ar,9500.0,554.26,0.70,LS 5) 1: TOF MS ES-
100- 380.1860 823
. 375.2981
% | |
5 14
376.2045 .331 o 389.2799 301 2843
77 2835
375 1830 3 '382.2004 3892361 1
Jm e 368, 1869 373.2802. ’3 o tm L 383. 25‘33357532 o l 3924161
T T T - w T

365 0 357 5 3?0.0 s 3?5 0 37TS 3&3 0 3&2 5 3&5 0 331?.5 5390.0 382.5

Minimum: -1.5

Maximum: 5.0 10.0 50.0

Mass Calc. Mass mDa PPM CBE i-FIT Formula

380.1860 380.1862 =0.2 =0.5 11.5 4.6 C23 H26 N 04
380.1853 0.7 1.8 -0.5 48.1 C7 H26 N9 09
380.1851 0.9 2.4 13.5 7.4 C22 H23 N5 HNa
380.1870 =1.0 -2.6 0.5 37.2 Ccl H27 N7 O7 Ha
380.1875 -1.5 -3.9 16.5 5.1 C24 H22 NS5
380.1838 2.2 5.8 B.5 8.0 C21 H27 N 04 HNa
380.1883 -2.3 -6.0 5.5 31.4 Cll H23 K11 03 HNa
3680.1835 2.5 6.6 12.5 10.0 Cl9 H2Z2 NT 02
380.1894 -3.4 -8.9 3.5 27.6 Cl2 H26 N7 O7
380.1897 =-3.7 -5.7 -0.5 25.0 Cil4 H31 N 09 Na



HR-MS of 12 (positive ion mode)
:mental Composition Report Page 1

Single Mass Analysis
Tolerance = 10.0 PPM / DBE: min =-1.5, max =50.0
Selected filters: None

Monoisotopic Mass, Even Electron lons

1103 formula(e) evaluated with 10 results within limits (up to 50 closest results for each mass)
Elements Used:

C:0-50 H:0-100 N:0-12 0:0-10 Na: 0-1

Friedrich Q-Tof Premier UPLC-MS 12-Jan-201712:04:35
SF 4-006-18-2 929 (9.507) AM (Cen.4, 35.00, Ar,9500.0,556.28.0.70.LS 5); Cm {929:968) 1: TOF MS ES+
378.1674 9.41e3
100+
I 3822019
% |
|
|
376.1524 | | 383.2057 4001506 404.1855 417.2289
] “ 1 413 2687 425,235.0 433.2331 443.2280 4493500
370.0 380.0 350.0 400.0 410.0 420.0 430.0 440.0 450.0
Minimum: =1.5
Maximum: 5.0 10.0 50.0
Mass Calc. Mass mDa PFM DBE i-FIT Formula
382.2019 382.2018 0.1 0.3 10.5 73.3 C23 H28 N 04
382.2026 =0.7 -1.8 -0.5 314.8 ClC H29 N7 ©O7 Na
382.2010 0.9 2.4 -1.9 386.7 C7 H2B N9 09
382.2008 1.1 2.9 12.5 56.5 C22 H25 N5 HNa
382.2032 -1.3 -3.4 15.5 T74.0 Cc24 H24 N5
382.2040 =-2.1 -5.5 4.5 276.0 Cll H25 N1l O3 Na
382.1994 2.5 6.5 7.5 102.8 C21 H29 N 04 HNa
382.1991 2.8 7.3 11.5 119.0 Cl% H24 N7 02
382.2050 =3.1 -8.1 2.5 248.3 CcCl2 H28 N7 07
382.2053 -3.4 -8.9 =1.5 229.3 14 H33 N 09 Na
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HR-MS of 13 (negative ion mode)

Aemental Composition Report Page 1
Single Mass Analysis
Tolerance = 20.0 PPM / DBE: min =-1.5, max = 50.0
Selected filters: None
Monoisotopic Mass, Even Electron lons
736 formula(e) evaluated with 14 results within limits (up to 50 closest results for each mass)
Elements Used:
C:0-40 H:0-100 N: 011 O:0-16
Friedrich Q-Tof Premier UPLC-MS 05-0ct-201710:30:24
SY 2011A, neg 349 (3.307) AM (Cen,4, 70.00. Ar,11000.0,554.26,0.70,LS 5) 1: TOF MS ES-
q 396.1768 841
100 |
% !
) 464.1669
| 318.9434 oot 397.1822 |
1 310.9313 3 452 917, 4651718
2771418 : \ 398.1816 0 14.9053 5321
€ ‘ 3251783 ) onen ] 0 £14.905 1506 -
oy 13 i Jq»,qznhtq..winﬁ.“.L,..g presdee ,..pdjjvl e i b ey | Perpenepr e ey miz
260 280 300 320 340 360 380 400 420 440 460 480 B00 520 540 560 68O
Minimom: -1.5
Maximum: 5.0 20.0 50.0
Maaa Calc. Maas mDa PPM DRE i=-FIT Formula
396,1768  396.1771 -0.3 -0.8 7.5 14.4 Cl8 H26 N3 07
396.,1752 1.6 4.0 20.5 12.0 C30 H22 N
396, 1784 -1.6 -4.0 12.5 13.6 Cl3 H22 N7 03
396,1744 2.4 6.1 8.5 23.9 Cl4 H22 N9 0%
396,1803 -3.5 -8.8 -0.5 52.8 C7 H2Z6 N9 010
396.1731 3.7 5.3 3.5 28,1 €13 H26 N5 09
396,1811 -4.3 -10.9 11.5 B.5 C23 H26 N 05
396,1717 5,1 12.9 -1.5 34.5 Cl2 H30 N 013
396,1824 -5.6 -14,1 16.5 10.6 c24 H22 NS5 O
396,1712 5.6 14.1 16.5 5.8 25 H22 N3 Q2
396,1829 -6.1 -15.4 -1.5 37.7 Ccl1 H30 N3 012
396.,1704 6.4 16.2 4.5 42.4 CO H22 W11 o7
396,1843 -7.8 -18.9 3.5 31.7 C12 H26 W7 08
396,1690 7.8 19.7 -0.5 50.4 CB H26 N7 011
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HR-MS of 13 (positive ion mode)
:mental Composition Report

~ Single Mass Analysis
Tolerance = 20.0 PPM / DBE: min =-1.5, max =50.0
Selected filters: None

Monoisotopic Mass, Even Electron lons

740 formula(e) evaluated with 11 results within limits (up to 50 closest resuits for each mass)
Elements Used:

Page 1

C:0-40 H:0-100 N:0-11 0O:0-16
Friedrich ' Q-Tof Premier UPLC-MS 05-0ct-201708:40:25
SY 2011A 256 (2.621) AM (Cen,4, 70.00, Ar,11000.0,556.28,0.70.LS 5) * 1: TOF MS ES+
398.1949 1.14e3
100
af,—
399.2006
420.1767
3 400.2037 421.1815
O i wbpr e robrrm s s prbest s Lererrrerrrdrrrprts - e ey L, T b . prerrprrrrrery MIZ
385.0 380.0 285.0 400.0 405.0 410.0 415.0 420.0 4250 430.0 435.0 440.0 445.0 450.0
Minimum: -1.5
Maximum: 5.0 20.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
398.19458 398.1941 0.8 2.0 11.5 15.2 Cl9 H24 N7 03
398.15959 -1.0 -2.5 -1.5 T78.6 C7 H28 N9 010
398.1967 -1.8 =4.5 10.5 6.6 C23 H28 N 05
398.1527 2.2 5.5 6.5 20.8 Cl8 H28 N3 Q7
398.1981 =3.2 -8.0 15.5 4.4 C24 H24 N5 O
398.15%09 4.0 10.0 19.5 1.6 C30 H24 N
398.1800 4.9 12.3 7.5 35.0 Cl4 H24 N9 05
398.1999 =5.0 =12.6 2.5 47.2 Cl2 H28 N7 OB
398.1887 6.2 15.6 2.5 44.4 Cl3 H28 N5 0%
398.2013 -6.4 -16.1 7.5 38.5 Cl3 H24 N11 ©O4
398.2026 =7.7 -19.3 1.5 32.4 Clé6 H32 N 010
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HRMS of 14

Single Mass Analysis
Tolerance = 10.0 PPM / DBE: min =-0.5, max = 60.0
Selected filters: None

Monoisotopic Mass, Even Electran lons

765 formula(e) evaluated with 8 results within limits (all results (up to 1000) for each mass) :
Elements Used: i
C:0-75 H:0-120 B: 02 N:0-1 0:0-15 Na: 0-1

new sample, Sen Yin, BEH Pheny! up to 100% ACN Q-Tof Premier UPLC-MS ' 24-Jun-201910:20:16
SY066-c 663 (6.778) AM (Cen.4, 70.00, Ar,11000.0,554.26,0.55 LS 5) 1: TOF MS ES-
406.2021 697
1007
O/Q_ 1
] 4741953
112.9843 309.1712 75.1817
ol | L[| 5641391724 4180 8354153 9734373 1157.5002 |246.6748  1396.6708 y
e L e L L L b o LA RO AR RS RARAL AR AR RSN AR ARG AR EADAR A SIS AR A - mfz
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400
Minimum: -0.5 |
Maxlmum: 5.0 10.0 60.0 ¢
Mass Calc. Mass mDa EPM DBE 1-FIT Formula
406.2021 406.2018 0.3 0.7 T 2.5 1.8 c25 H2B N 04
406.2013 0.8 S 4.5 Tl €18 H30 B N 07 Na
406.2032 =1l =-2.7 -0.5 18.5 cl3 H31 B2 N 0l0 Na
406.2037 ~ 1B =3.9 7.5 4.1 c20 H2%9 B N 07
e 406.1997 2.4 5,8 1 3.4 c22 H26 B2 N 05
: 406.1994 etd) 6.6 9.5 2.2 c23 H29 N 04 Na
406,2053 -3.2 =7.9 0.5 10.5 Cl6 H33 N 09 Na
406.2056 -3.5 -8.0 2w5 128 c1% H30 B2 N 010
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8. NMR Characterisation

8.1 Compound 13

VRN

H-H-COSY

HMBC

-73-

(DMSO-ds, 600 MHz)

position | 8y /ppm | Mult./J Sc / ppm cosy HMBC (H to C)
2 - - 163.6 (C) - -
3 100.4 (C)
4 - 194.9 (C) - -
5 4.06(1H) | m 62.4 (CH) 18 4
6 - - 1724 (C) | - -
7 7.04 (1H) | d (15.1 Hz) 119.6 (CH) | 8 6,9
8 7.46 (1H) | dd (15.0,11.4Hz) | 1449 (CH) | 7,9 6,10
9 6.53 (1H) | m 125.7 (CH) | 8,10 7
10 6.88 (1H) | m 149.0 (CH) | 9 8,12
11 - - 137.1 (C) - -
12 1.59 (3H) | s 12.9 (CH3) | 13 13,10
13 518 (1H) | m 135.1 (CH) | 12 12,15
14 235(1H) [ m 42.5 (CH) 13,15,16
15 3.29 (2H) | m 64.3 (CH2) | 14 13,16
16 1.15(2H) | m 24.3 (CH2) | 14,17 15,17
17 0.78 (3H) | m 11.6 (CH3) | 16 14,16
18 2.83 (2H) | broad s 358 (CH2) | 5
19 - - 126.0 (C) -
20 6.92 (2H) | m 130.7(CH) | 21
21 6.61 (2H) | m 114.9 (CH) | 20
22 - - 155.9 (C) -




'H-NMR spectrum of 13
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I3C-NMR spectrum of 13
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TH-'H-COSY spectrum of 13
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HSQC spectrum of 13
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HMBC spectrum of 13
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8.2

NMR Characterisation of 14

500 / 125 MHz, dmso-d,

Pos du/ ppm mult. / Hz 5. /ppm | COSY | HMBC (Hto C)
2 - - 175.1 - -

3 - - 102.5 - -

4 - - 191.2 - -

5 3.68 m 69.9

6 - - 174.1 - -

7 7.55 d, /=158 129.1 8 6

8 7.18 m 139.5 7,9

9 6.47 m 131.3 8,10

10 6.63 m 140.2 911

11 6.34 m 127.0 10,12 13

12 6.42 m 1413 11

13 - - 133.1 - -

14 541 d,/=9.6 142.2 15,19 12,19
15 2.42 m 34.5 14,18 13,16
16 1.28,1.36 m 29.8 15,17 | 14,15,17,18
17 0.81 t/=6.9 12.3 16 15,16
18 0.95 d/=6.6 21.1 15 14,15,16
19 1.74 s 12.9 14 12,13,14
20 2.62, m 37.5 5 22

2.84 dd,/j=13.9,3.9

21 - - 128.5 - -

22 6.96 d,/=82 130.8 23 21,23,24
23 6.60 d, /=82 115.2 22 21,22,24
24 - - 156.1 - -

24-0OH 9.11 brs - - 23
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1H spectrum of 14
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13C Spectrum of 14
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COSY spectrum of 14
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HSQC Spectrum of 14
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HMBC Spectrum of 14
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9. Experimental Section

9.1 General

LC-MS data were obtained using a Waters LCMS system comprising of a Waters 2767 autosampler, Waters 2545 pump system, a Phenomenex Kinetex column (2.6
i, Cig, 100 A, 4.6 x 100 mm) equipped with a Phenomenex Security Guard precolumn (Luna Cs 300 A) eluted at 1 mL/min. Detection was by Waters 2998 Diode
Array detector between 200 and 400 nm; Waters 2424 ELSD and Waters SQD-2 mass detector operating simultaneously in ES+ and ES- modes between 100 m/z
and 650 m/z. Solvents were: A, HPLC grade H,O containing 0.05% formic acid; B, HPLC grade MeOH containing 0.045% formic acid; and C, HPLC grade CH;CN
containing 0.045% formic acid). Gradients were as follows.

Method 1. Kinetex/CH;CN: 0 min, 10% C; 10 min, 90% C; 12 min, 90% C; 13 min, 10% C; 15 min, 10% C.

Semi-Preparative LCMS and compound purification.

Purification of compounds was generally achieved using a Waters mass-directed autopurification system comprising of a Waters 2767 autosampler, Waters 2545
pump system, a Phenomenex Kinetex Axia column (5p, Cy5, 100 A, 21.2 x 250 mm) equipped with a Phenomenex Security Guard precolumn (Luna Cs 300 A)
eluted at 20 mL/min at ambient temperature. Solvent A, HPLC grade H,O + 0.05% formic acid; Solvent B, HPLC grade CH;CN + 0.045% formic acid. The post-
column flow was split (100:1) and the minority flow was made up with HPLC grade MeOH + 0.045% formic acid to 1 mL-min™! for simultaneous analysis by diode
array (Waters 2998), evaporative light scattering (Waters 2424) and ESI mass spectrometry in positive and negative modes (Waters SQD-2). Detected peaks were
collected into glass test tubes. Combined tubes were evaporated under a flow of dry N, gas, weighed, and residues dissolved directly in NMR solvent for NMR

analysis.

9.2 Strains and culturing

Escherichia coli TOP10 (Invitrogen) was used as the host for plasmids that did not contain a Gateway destination cassette. Gateway destination vectors were
propagated in ccdB survival cells (Invitrogen). Saccharomyces cerevisiae strain YPH499 (Stratagene) was used as the host for plasmid assembly by homologous
recombination. Aspergillus oryzae strain M-2-3, an arginine auxotroph, was obtained from Professor Teruo Fujii, the University of Tokyo and mycelium was

routinely maintained at 28 °C on MEA (3.36% malt extract agar). Aspergillus oryzae strain NSAR1 was obtained as a gift from the Kitamoto group.!!
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9.3 General techniques for DNA manipulation

Polymerase chain reactions were performed with PrimeSTAR® HS DNA Polymerase (TaKaRa Bio Inc.). PCR products were cloned into the pENTRY-YA vector
(Invitrogen) through yeast homologous recombination and confirmed by DNA sequencing, and then transferred to the expression vector pTYGS-arg using Gateway
LR in vitro recombination (Invitrogen) leading to constructs. Restriction digests were carried out according to the manufacturer’s protocols (NEB, Fermentas,

Promega). The primers used to amplify each fragment were synthesized by Sigma, and are listed in Table S1.

9.4 Rebuilding tenS with tenC expression system

The pTYGS-arg vector was digested with Ascl to produce the vector fragment. PCR fragment tenC was amplified using primers XL/ and XL2 using Beauveria
bassiana genomic DNA as the template. Yeast recombination was used to reassemble the vector fragment with tenC, and the resulting plasmid pTYGS-arg-tenC
was sequenced. Then, the previously constructed plasmid Y A-tenS was transferred to the expression vector pTY GS-arg-tenC using Gateway LR in vitro

recombination (Invitrogen) leading to fenS with fenC.

9.5 Construction of hybrid plasmids

TenS (A dmbS-CMeT)

The plasmid Y A-tenS was digested with Xbal to excise the DNA sequences of the partial AT, DH, CMeT and partial YKR domains of tenS to produce the vector
fragment VF1. Fragments F2 and F3 were amplified by PCR using XL3 and XL4, XL5 and XL6 respectively as primer and Y A-tenS as the template. Fragment F4
harbouring the swap sequence was amplified by PCR using primers X7 and XL& and the synthetic dmbS-CMeT as template. Yeast recombination was used to
assemble the vector fragment VF1 with F2, F3 and F4. The resulting plasmid Y A-tenS (AdmbS-CMeT) harbouring the domain swap was sequenced and transferred
to the expression vector pTYGS-arg-tenC using Gateway LR in vitro recombination (Invitrogen) leading to TenS (A dmbS-CMeT).

TenS (A dmbS-1-CMeT)
Fragment F5 harbouring swap sequence was amplified using primers XL7 and XL9 and the synthetic dmbS-CMeT as template. Fragment F6 was amplified by PCR
using XL10 and XL11 as primers and Y A-tenS as the template. Yeast recombination was used to reassemble the vector fragment VF1 with F2, F3, F5 and F6. The

resulting plasmid Y A-tenS (AdmbS-1-CMeT) harbouring the domain swap was sequenced and then transferred to the expression vector pTYGS-arg-tenC using
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Gateway LR in vitro recombination (Invitrogen) leading to TenS (A dmbS-1-CMeT).

TenS (A dmbS-2-CMeT)

Fragment F7 was amplified by PCR using XL12 and XL13 as primers and Y A-tenS as the template. Fragment F8 harbouring swap sequence was amplified by PCR
using primers XL& and XL 14 and the synthetic dmbS-CMeT as template. Yeast recombination was used to reassemble the vector fragment VF1 with F2, F3, F7 and
F8. The resulting plasmid Y A-tenS (AdmbS-2-CMeT) harbouring the domain swap was sequenced and then transferred to the expression vector pTY GS-arg-tenC
using Gateway LR in vitro recombination (Invitrogen) leading to TenS (A dmbS-2-CMeT).

TenS (A dmbS-1A-CMeT)

Fragment F9 harbouring swap sequence was amplified by PCR using primers XL/5 and XL16 and the synthetic dmbS-CMeT as template. Fragment F10 was
amplified by PCR using XL/7 and XLI8§ as primers and Y A-fenS as the template. Yeast recombination was used to reassemble the vector fragment VF1 with F2, F3,
F6, F9 and F10. The resulting plasmid Y A-tenS (AdmbS-1A-CMeT) harbouring the domain swap was sequenced and then transferred to the expression vector
pTYGS-arg-tenC using Gateway LR in vitro recombination (Invitrogen) leading to 7enS (A dmbS-1A-CMeT).

TenS (A dmbS-1B-CMeT)

Fragment F11 was amplified by PCR using XL /2 and XL19 as primers and Y A-fenS as the template. Fragment F12 harbouring swap sequence was amplified by
PCR using primers XL20 and XL2] and the synthetic dmbS-CMeT as template. Yeast recombination was used to reassemble the vector fragment VF1 with F2, F3,
F6, F11 and F12. The resulting plasmid Y A-fenS (AdmbS-1B-CMeT) harbouring the domain swap was sequenced and then transferred to the expression vector
pTYGS-arg-tenC using Gateway LR in vitro recombination (Invitrogen) leading to TenS (A dmbS-1B-CMeT).

TenS (A dmbS-2A-CMeT)

Fragment F13 harbouring swap sequence was amplified by PCR using primers XL/4 and XL22 and the synthetic dmbS-CMeT as template. Fragment F14 was
amplified by PCR using XL11 and XL23 as primers and Y A-fenS as the template. Yeast recombination was used to reassemble the vector fragment VF1 with F2, F3,
F7, F13 and F14. The resulting plasmid Y A-tenS (AdmbS-2A-CMeT) harbouring the domain swap was sequenced and then transferred to the expression vector
pTYGS-arg-tenC using Gateway LR in vitro recombination (Invitrogen) leading to TenS (A dmbS-2A-CMeT).
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TenS (A dmbS-2B-CMeT)

Fragment F15 was amplified by PCR using X124 and XL25 as primers and Y A-tenS as the template. Fragment F16 harbouring swap sequence was amplified by
PCR using primers XL& and XL26 and the synthetic dmbS-CMeT as template. Yeast recombination was used to reassemble the vector fragment VF1 with F2, F3, F7,
F15 and F16. The resulting plasmid Y A-tenS (AdmbS-2B-CMeT) harbouring the domain swap was sequenced and then transferred to the expression vector pTYGS-
arg-tenC using Gateway LR in vitro recombination (Invitrogen) leading to TenS (A dmbS-2B-CMeT).

TenS (A dmbS-1A1-CMeT)

Fragment F26 harbouring swap sequence was amplified by PCR using primers XL38 and XL39 and the synthetic dmbS-1A1-CMeT as template. Yeast recombination
was used to reassemble the vector fragment VF1 with F2, F3, F6, F10 and F26. The resulting plasmid Y A-tenS (AdmbS-1A1-CMeT) harbouring the domain swap
was sequenced and then transferred to the expression vector pTYGS-arg-tenC using Gateway LR in vitro recombination (Invitrogen) leading to TenS (A dmbS-1A1-

CMeT).

TenS (A dmbS-1A2-CMeT)

Fragment F27 harbouring swap sequence was amplified by PCR using primers XL38 and XL40 and the synthetic dmbS-1A2-CMeT as template. Yeast recombination
was used to reassemble the vector fragment VF1 with F2, F3, F6, F10 and F27. The resulting plasmid Y A-ftenS (AdmbS-1A2-CMeT) harbouring the domain swap
was sequenced and then transferred to the expression vector pTYGS-arg-tenC using Gateway LR in vitro recombination (Invitrogen) leading to TenS (A dmbS-1A2-

CMeT).

TenS (A dmbS-1B1-CMeT)

Fragment F31 harbouring swap sequence was amplified by PCR using primers XL47 and XL48 and the synthetic dmbS-1B1-CMeT as template. Yeast recombination
was used to reassemble the vector fragment VF1 with F2, F3, F6, F11 and F31. The resulting plasmid Y A-tenS (AdmbS-1B1-CMeT) harbouring the domain swap
was sequenced and then transferred to the expression vector pTY GS-arg-tenC using Gateway LR in vitro recombination (Invitrogen) leading to TenS (A dmbS-1B1-

CMeT).
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TenS (A dmbS-1B2-CMeT)

Fragment F32 harbouring swap sequence was amplified by PCR using primers XL47 and XL48 and the synthetic dmbS-1B2-CMeT as template. Yeast recombination
was used to reassemble the vector fragment VF1 with F2, F3, F6, F11 and F32. The resulting plasmid Y A-tenS (AdmbS-1B2-CMeT) harbouring the domain swap
was sequenced and then transferred to the expression vector pTY GS-arg-tenC using Gateway LR in vitro recombination (Invitrogen) leading to TenS (A dmbS-1B2-

CMeT).

TenS (A dmbS-2A1-CMeT)

Fragment F24 harbouring swap sequence was amplified by PCR using primers XL34 and XL35 and the synthetic dmbS-2A1-CMeT as template. Yeast recombination
was used to reassemble the vector fragment VF1 with F2, F3, F7, F14 and F24. The resulting plasmid Y A-tenS (AdmbS-2A1-CMeT) harbouring the domain swap
was sequenced and then transferred to the expression vector pTY GS-arg-tenC using Gateway LR in vitro recombination (Invitrogen) leading to 7TenS (A dmbS-2A1-

CMeT).

TenS (A dmbS-2A2-CMeT)

Fragment F25 harbouring swap sequence was amplified by PCR using primers XL36 and XL37 and the synthetic dmbS-2A2-CMeT as template. Yeast recombination
was used to reassemble the vector fragment VF1 with F2, F3, F7, F14 and F25. The resulting plasmid Y A-tenS (AdmbS-2A2-CMeT) harbouring the domain swap
was sequenced and then transferred to the expression vector pTYGS-arg-fenC using Gateway LR in vitro recombination (Invitrogen) leading to TenS (A dmbS-2A2-

CMeT).

TenS (A dmbS-2B1-CMeT)

Fragment F17 harbouring swap sequence was amplified by PCR using primers XL27 and XL28 and the synthetic dmbS-2B1-CMeT as template. Yeast recombination
was used to reassemble the vector fragment VF1 with F2, F3, F7, F15 and F17. The resulting plasmid Y A-tenS (AdmbS-2B1-CMeT) harbouring the domain swap
was sequenced and then transferred to the expression vector pTY GS-arg-tenC using Gateway LR in vitro recombination (Invitrogen) leading to TenS (A dmbS-2B1-

CMeT).

TenS (A dmbS-2B2-CMeT)
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Fragment F18 harbouring swap sequence was amplified by PCR using primers XL27 and XL28 and the synthetic dmbS-2B2-CMeT as template. Yeast recombination
was used to reassemble the vector fragment VF1 with F2, F3, F7, F15 and F18. The resulting plasmid Y A-tenS (AdmbS-2B2-CMeT) harbouring the domain swap
was sequenced and then transferred to the expression vector pTY GS-arg-tenC using Gateway LR in vitro recombination (Invitrogen) leading to TenS (A dmbS-2B2-

CMeT).

TenS (A dmbS-2A+2B1-CMeT)

Fragment F19 harbouring swap sequence was amplified by PCR using primers XL /4 and XL29 and the synthetic dmbS-CMeT as template. Fragment F20 was
amplified by PCR using XL6 and XL30 as primers and Y A-tenS as the template. Yeast recombination was used to reassemble the vector fragment VF1 with F2, F7,
F19 and F20. The resulting plasmid Y A-tenS (AdmbS-2A+2B1-CMeT) harbouring the domain swap was sequenced and then transferred to the expression vector
pTYGS-arg-tenC using Gateway LR in vitro recombination (Invitrogen) leading to TenS (A dmbS-2A+2B1-CMeT).

TenS (A dmbS-2A2+2B1-CMeT)

Fragment F21 was amplified by PCR using XL/2 and XL31 as primers and Y A-tenS as the template. Fragment F22 harbouring swap sequence was amplified by
PCR using primers XL32 and XL33 and the synthetic dmbS-CMeT as template. Yeast recombination was used to reassemble the vector fragment VF1 with F2, F20,
F21 and F22. The resulting plasmid Y A-tenS (AdmbS-2A2+2B1-CMeT) harbouring the domain swap was sequenced and then transferred to the expression vector
pTYGS-arg-tenC using Gateway LR in vitro recombination (Invitrogen) leading to TensS (A dmbS-2A2+2B1-CMeT).

TenS (A dmbS-2A2+2B-CMeT)

Fragment F23 harbouring swap sequence was amplified by PCR using primers XL8 and XL32 and the synthetic dmbS-CMeT as template. Yeast recombination was
used to reassemble the vector fragment VF1 with F2, F3, F21 and F23. The resulting plasmid Y A-tenS (AdmbS-2A2+2B-CMeT) harbouring the domain swap was
sequenced and then transferred to the expression vector pTY GS-arg-tenC using Gateway LR in vitro recombination (Invitrogen) leading to TenS (A dmbS-2A2+2B-
CMeT).

TenS (A dmbS-3-YKR)
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The plasmid Y A-tenS was digested with Kpnl to excise the DNA sequences of the partial DH, CMeT, WKR, ER and partial KR domains of fenS to produce the
vector fragment VF2. Fragment F28 harbouring the swap sequence was amplified by PCR using primers XL4/ and XL42 and the synthetic dmbS-VYKR-CMeT as
template. Fragments F29 and F30 were amplified by PCR using XL43 and XL44, XL45 and XL46 respectively as primer and YA-tenS as the template. Yeast
recombination was used to assemble the vector fragment VF2 with F28, F29 and F30. The resulting plasmid YA-tenS (A dmbS-3-¥YKR) harbouring the domain swap

was sequenced and transferred to the expression vector pTY GS-arg-tenC using Gateway LR in vitro recombination (Invitrogen) leading to TenS (A dmbS-3-YKR).

TenS (A dmbS-3a-PKR)

Fragment F33 harbouring the swap sequence was amplified by PCR using primers XL4/ and XL42 and the synthetic dmbS-1-WYKR-CMeT as template. Yeast
recombination was used to assemble the vector fragment VF2 with F29, F30 and F33. The resulting plasmid Y A-tenS (A dmbS-3a-YKR) harbouring the domain
swap was sequenced and transferred to the expression vector pTYGS-arg-fenC using Gateway LR in vitro recombination (Invitrogen) leading to 7enS (A dmbS-3a-

WKR).

TenS (A dmbS-3b-PKR)

Fragment F34 harbouring the swap sequence was amplified by PCR using primers XL4/ and XL42 and the synthetic dmbS-2-WYKR-CMeT as template. Yeast
recombination was used to assemble the vector fragment VF2 with F29, F30 and F34. The resulting plasmid YA-tenS (A dmbS-3b-YKR) harbouring the domain
swap was sequenced and transferred to the expression vector pTYGS-arg-fenC using Gateway LR in vitro recombination (Invitrogen) leading to 7TenS (A dmbS-3b-

WKR).

TenS (A dmbS-4-KR)

The plasmid pE-YA-fenS was digested with Xbal and Agel to produce the vector fragment VF3. Fragment F35 was amplified by PCR (Q5) using tenSF1 and
tenSR1 as primers and pE-Y A-fenS as the template to create a patch for VF3. Fragments F36 and F37 were amplified by PCR (Q5) using TDSLk1-F and TDSLk1-R,
T2A-F and TDSLk2-R respectively as primers and pE-YA-fenS as the template. Fragment F38 harbouring the swap sequence was amplified by PCR using D1A-
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TLk-F and D1B-TLk-R as primers with pE-YA1-dmbS as the template. Yeast recombination was used to assemble the vector fragment VF3 with F35, F36, F37 and
F38. The resulting plasmid pE-Y A-tenS(AdmbS-4-KR) harbouring the domain swap was sequenced and transferred to the expression vector pTY GS-arg-tenC using
Gateway LR in vitro recombination (Invitrogen) leading to TenS (AdmbS-4-KR).

TenS (A dmbS-4A-KR)

Fragment F39 was amplified by PCR using T1B-F and TDSLk2-R as primers and pE-YA-tenS as the template. Fragment F40 harbouring the swap sequence was
amplified by PCR using DIA-TLk-F and D1A-TLk-R as primers with pE-YA1-dmbS as the template. Yeast recombination was used to assemble the vector
fragment VF3 with F35, F36, F39 and F40. The resulting plasmid pE-Y A-tenS(AdmbS-4A-KR) harbouring the domain swap was sequenced and transferred to the
expression vector pTY GS-arg-tenC using Gateway LR in vitro recombination (Invitrogen) leading to TenS (AdmbS-4A-KR).

TenS (A dmbS-4B-KR)

Fragment F41 was amplified by PCR (Q5) using TDSLkI-F and T1A-R as primers and pE-YA-tenS as the template. Fragment F42 harbouring the swap sequence
was amplified by PCR using D1B-TLk-F and D1B-TLk-R as primers with pE-YA1-dmbS as the template. Yeast recombination was used to assemble the vector
fragment VF3 with F35, F37, F41 and F42. The resulting plasmid pE-Y A-tenS(AdmbS-4B-KR) harbouring the domain swap was sequenced and transferred to the
expression vector pTYGS-arg-fenC using Gateway LR in vitro recombination (Invitrogen) leading to TenS (AdmbS-4B-KR).

TenS (A dmbS-5-KR)

Fragment F43 and F44 were amplified by PCR (Q5) using TDSLk1-F and T1B-R, TDSLk2-F and TDSLk2-R respectively as primers and pE-YA-tenS as the
template. Fragment F45 harbouring the swap sequence was amplified by PCR using D2A-TLk-F and D2B-TLk-R as primers with pE-YA1-dmbS as the template.
Yeast recombination was used to assemble the vector fragment VF3 with F35, F43, F44 and F45. The resulting plasmid pE-Y A-tenS(AdmbS-5-KR) harbouring the
domain swap was sequenced and transferred to the expression vector pTYGS-arg-tenC using Gateway LR in vitro recombination (Invitrogen) leading to TenS

(AdmbS-5-KR).

TenS (A dmbS-5A-KR)
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Fragment F46 was amplified by PCR (Q5) using T2B-F and TDSLk2-R as primers and pE-Y A-fenS as the template. Fragment F47 harbouring the swap sequence
was amplified by PCR using D2A-TLk-F and D2A-TLk-R as primers with pE-YA1-dmbS as the template. Yeast recombination was used to assemble the vector
fragment VF3 with F35, F43, F46 and F47. The resulting plasmid pE-Y A-tenS(AdmbS-5A-KR) harbouring the domain swap was sequenced and transferred to the
expression vector pTY GS-arg-tenC using Gateway LR in vitro recombination (Invitrogen) leading to TenS (AdmbS-5A-KR).

TenS (A dmbS-5B-KR)

Fragment F48 was amplified by PCR (Q5) using TDSLk1-F and T2A-R as primers and pE-YA-fenS as the template. Fragment F49 harbouring the swap sequence
was amplified by PCR using D2B-TLk-F and D2B-TLk-R as primers with pE-YA1-dmbS as the template. Yeast recombination was used to assemble the vector
fragment VF3 with F35, F44, F48 and F49. The resulting plasmid pE-Y A-tenS(AdmbS-5B-KR) harbouring the domain swap was sequenced and transferred to the
expression vector pTY GS-arg-tenC using Gateway LR in vitro recombination (Invitrogen) leading to TenS (AdmbS-5B-KR).

TenS (A milS-KR)

The plasmid pE-YA-tenS was digested with Xbal and Agel to produce the vector fragment VF3. Fragment F35 was amplified by PCR (Q5) using
tenSF1 and tenSR1 as primers and pE-Y A-tenS as the template to create a patch for VF3. Fragments F51 and F52 were amplified by PCR (Q5) using
TDSLKkI-F and TDSLk1-R, T2A-F and TDSLk2-R respectively as primers and pE-YA-tenS as the template. Fragment F50 harbouring the swap
sequence was amplified by PCR using TMS-F and TMS-R as primers with pE-YA1-milS as the template. Yeast recombination was used to assemble
the vector fragment VF3 with F35, F50, F51 and F52. The resulting plasmid pE-Y A-tenS(AmilS-KR) harbouring the domain swap was sequenced and

transferred to the expression vector pTYGS-arg-fenC using Gateway LR in vitro recombination (Invitrogen) leading to 7enS (AmilS-KR).

TenS (A milS-3/4-KR)

The plasmid pE-YA-tenS was digested with Xbal and Agel to produce the vector fragment VF3. Fragment F35 was amplified by PCR (Q5) using
tenSF1 and tenSR1 as primers and pE-YA-tenS as the template to create a patch for VF3. Fragments F53 and F54 were amplified by PCR (Q5) using
TDSLKkI1-F and TDSLK1(3/4)-R, TDSLK1(3/4)-F and TDSLk2-R respectively as primers and pE-Y A-tenS as the template. Fragment F55 harbouring
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the swap sequence was amplified by PCR using TenS(3/4)-F and TenS(3/4)-R as primers with pE-YA1-milS as the template. Yeast recombination was
used to assemble the vector fragment VF3 with F35, F53, F54 and F55. The resulting plasmid pE-Y A-tenS(AmilS-KR) harbouring the domain swap
was sequenced and transferred to the expression vector pTYGS-arg-tenC using Gateway LR in vitro recombination (Invitrogen) leading to 7enS

(AmilS-3/4-KR).

TenS (A milS-12m-KR)

The plasmid pE-YA-tenS was digested with Xbal and Agel to produce the vector fragment VF3. Fragment F35 was amplified by PCR (QS5) using
tenSF1 and tenSR1 as primers and pE-YA-tenS as the template to create a patch for VF3. Fragments F57 and F58 were amplified by PCR (Q5) using
TDSLk1-F and LK1sub-R, LK2sub-F and TDSLk2-R respectively as primers and pE-YA-fenS as the template. Yeast recombination was used to
assemble the vector fragment VF3 with F35, F57 and F58. The resulting plasmid pE-YA-tenS(AmilS-12m-KR) harbouring the domain swap was
sequenced and transferred to the expression vector pTY GS-arg-fenC using Gateway LR in vitro recombination (Invitrogen) leading to TenS (AmilS-

12m-KR).

9.6 Transformation of Aspergillus oryzae M-2-3

Plasmid DNA for fungal transformation was prepared using Fermentas Miniprep kits. 4. oryzae M-2-3 was grown on MEA plate for 10 days. Spores washed by 4
mL sterile water were inoculated into 100 mL GNB liquid medium (2% glucose, 1% nutrient broth number 2(from Thermo Scientific)) and cultivated for 1 day at 30
°C, 250 rpm. Collect the mycelia on a sterile filter paper (autoclaved with a filter funnel) under vacuum and wash with sterile water, then 0.8 M NaCl. Put the
mycelia in a sterile falcon centrifuge tube. Add 10 ml of filter-sterilized protoplasting solution (20 mg/ml lysing enzyme, Sigma L-1412, 10 ml/ml amount of
driselase, 0.8 M NaCl, 10 mM Na phosphate buffer pH 6) and incubate at 30 °C, 100rpm for no longer than 3 hours. Filter the protoplasting solution through a
syringe with glasswool inside. Centrifuge the filtrate at 3000 rpm for 10 min. Wash the pelleted protoplasts once with 0.8 M NaCl (ca. 15 ml) and then once with
Solution 1 (0.8 M NaCl, 10 mM CacCl,, 50 mM Tris HCI pH 7.5). Resuspend the protoplasts in Solution 1 to final concentration of 2.5 x108/ml and add 1/5 volume
of Solution 2 (PEG 4000 (60% w/v) in solution 1 but 50 mM CaCl,). Put 0.2 ml portions into Falcon tubes. Add plasmid DNA (<20 ul) and place on ice for 30 min.
Add 1 ml of Sol 2, mix well gently and place at room temperature for 20 min. 10 ml soft agar (0.8% agar containing 5% NaCl) was added to the transformation

mixtures, and then poured onto two Czapek-Dox plates supplemented with sorbitol (1 M) and incubated at 28°C for 5-10 days.
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9.7 Transformation of Aspergillus oryzae NSARI

A. oryzae was grown for 4 days on MEA solid medium at 30°C until sporulation occurred. Conidia harvested from a single plate were used to inoculate 50 ml of
GNB liquid medium (1% (w/v) glucose, 2% (w/v) nutrient broth no. 2 (Thermo Fisher) and incubated at 28 °C with shaking at 200 rpm overnight. The germinated A.
oryzae conidia were centrifuged at 8000 rpm for 10 min and the supernatant discarded. The pellet was washed once with H,O and once with 0.8 M NaCl. The pellet
was then resuspended in 10 ml of filter sterilised protoplasting solution (20 mg/ml Trichoderma lysing enzyme and 5 mg/ml Driselase in 0.8 M NaCl), and incubated
at room temperature with gentle shaking for 1-1.5 hours. Protoplasts were released from hyphae by pipetting with a wide-bore 5 ml pipette, and then filtered through
sterile miracloth. The protoplasts were then centrifuged at 1000 x g for 5 min and the supernatant discarded. The pellet was then washed with solution 1 (0.8 M NacCl,
10 mM CaCl,, 50 mM Tris-HCI pH 7.5). The pellet was resuspended in 200-500 pl of solution 1, and, for each transformation, 100 pl transferred to a 50 ml
centrifuge tube on ice. 5-10 pug (10 pul max) of plasmid DNA was added to the protoplasts and gently mixed. The tube was incubated on ice for 2 min, after which 1
ml of solution 2 (60% (w/v) PEG 3350, 0.8 M NaCl, 10 mM CaCl,, 50 mM Tris-HCI pH 7.5) was added and the tube was incubated at room temperature for 20 min.
40 ml of molten (approx. 50 °C) CZD/S top medium with appropriate supplements (3.5% (w/v) Czapek Dox broth, 1 M sorbitol, 0.8% (w/v) agar) was added and
gently mixed. 10 ml each of the mix was overlaid onto four plates prepared with appropriate supplements (15 ml of 3.5% (w/v) Czapek Dox broth, 1 M sorbitol,

1.5% (w/v) agar). The plates were then incubated at 28 °C for 3-5 days until colonies appeared.
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10. Table S2. List of primers used in this Stlldy (Blue, fenS sequence; Red, dmbS sequence; Green, vector sequence; Black, tenC sequence).

Primer template direction sequence 5' - 3' amplification
XL1 B. bassiana gDNA fwd TCAACACAAGATCCCAAAGTCAAAGGCGCGATGGCAGCCATCTCTTCCC TenC
XL2 B. bassiana gDNA rev CTGGTAGACGTCATATAATCATACGGCGCGTCAGGGCAGCGCCTCCTCT TenC
XL3 tenS fwd TGCAGCAACCTATGCGAGC F2,F23
XL4 tenS rev TGCGGTCTGATTCAGAGCCC F2
XL5 tenS fwd GCCGTGGATGACACGTTCTATGC F3
XL6 tenS rev CACCCACAAGAGGTTTCGTGTATTG F3, F20
XL7 dmbS-CMeT fwd ATTGATTCTTGGGCTCTGAATCAGACCGCATCATCCTTGACCGGGGATCTC F4, F5
XLS dmbS-CMeT rev GAGCCGGGCATAGAACGTGTCATCCACGGCTTGACTCATAATCATGGAGTTTTGCTGCTTG  F4, F8, F16, F23
XLY dmbS-CMeT rev AGCATTCTCGAAAAAGCCAACCGAGAGATCGGTGTAAGTGTATGTATCGAATGTCTCATCAATTG FS
XL10 tenS fwd GATCTCTCGGTTGGCTTTTTCGAGAATGC F6
XL11 tenS rev GAGCCGGGCATAGAACGTGTCATCC F6,F14
XLI2 tenS fwd TTCAACGCCGCGATTGATTCTTG F7,F11, F21
XL13 tenS rev TGTGTAAGTATACGTGTCGAATGCC F7
XL14 dmbS-CMeT fwd GGTGAGGCATTCGACACGTATACTTACACAGATCTATCGGTTGGCTTCTTCG F§, F13, F19
XL15 dmbS-CMeT fwd ATTGATTCTTGGGCTCTGAATCAGACCGCATCATCCTTGACCGGGGATC F9
XL16 dmbS-CMeT rev GGCGTGAAGCATCTGCAACTCGACAGCATCTGGGTACGCCTCATCAATG F9
XL17 tenS fwd GATGCTGTCGAGTTGCAGATGC F10
XL18 tenS rev GCGGAAAATCTCTCGACAGC F10
XL19 tenS rev TGGGTATGCCTCATCAATGG F11
XL20 dmbS-CMeT fwd GTCATCCAAACCATTGATGAGGCATACCCAGATACTGTTGAGTTGCAGATGC F12
XL21 dmbS-CMeT rev AGCATTCTCGAAAAAGCCAACCGAGAGATCGGTGTAAGTGTATGTATCGAATG F12
XL22 dmbS-CMeT rev ACCAAAGTTAAAGGTAGCGCGAAGACTCTCTGGGCCAGTCTTTTCGTTC F13
XL23 tenS fwd GAGAGTCTTCGCGCTACCTTTAACTTTG F14
XL24 tenS fwd GCAATTGGTGAGGCATTCG F15
XL25 tenS rev TGGGCCAGTCTTTTCGTTTAATAGC F15
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XL26
XL27

XL28

XL29
XL30
XL31
XL32
XL33
XL34
XL35
XL36
XL37
XL38
XL39
XL40
XL41

XL42

XL43
XL44

dmbS-CMeT
dmbS-2B1-CMeT and
dmbS-2B2-CMeT
dmbS-2B1-CMeT and
dmbS-2B2-CMeT
dmbS-CMeT

tenS

tenS

dmbS-CMeT
dmbS-CMeT
dmbS-2A1-CMeT
dmbS-2A1-CMeT
dmbS-2A2-CMeT
dmbS-2A2-CMeT
dmbS-1A1-CMeT
dmbS-1A1-CMeT
dmbS-1A2-CMeT
dmbS-YKR-CMeT,
dmbS-1-YKR-CMeT
and dmbS-2-WYKR-
CMeT
dmbS-YKR-CMeT,
dmbS-1-YKR-CMeT
and dmbS-2-WYKR-
CMeT

tenS

tenS

fwd
fwd

rev

rev
fwd
rev
fwd
rev
fwd
rev
fwd
rev
fwd
rev
rev

fwd

rev

fwd

v

TATCTGCTATTAAACGAAAAGACTGGCCCAGAGAGTCTTCGCGCCACC
AGCCCTCTTGAAGCCCGGC

CATTTCGGAAAGCGGGGAGAGC

TCGTGTACTATATGATCAACGCCAGAGAACGAGGCCTTTTGGAGCTGCGAATCCCAG
GCCTCGTTCTCTGGCGTTGATC

TGGGTCTTTCTCAATATCGAGGGC
TGGTCTTTAGAGCCCTCGATATTGAGAAAGACCCAGCCGCACAAAGCTTCGATCTCG
TCGTGTACTATATGATCAACGCCAGAGAACGAGGCCTTTTGGAGCTGCGAATCCCAG
GAGTGCAATTGGTGAGGCATTC

AGCCCACCAAAGTTAAAGGTAG

CAATTGGTGAGGCATTCGAC

AGCCCACCAAAGTTAAAGGTAG

ATTGATTCTTGGGCTCTGAATCAGAC
GCCCAACGGCGTGAAGCATCTGCAACTCGACAGCATCTGGGTATGCCTCATCAATGGTTTG
GCCCAACGGCGTGAAGCATCTGCAACTCGACAGCATCTGGGTACGCCTCATCAATGATTTG
ATGCCCAGCTCCAAAAGGCCTC

TCAATGCCAAGAACTTGGGTTCG

ACTGCTACCTTATTCACCCTGCC
TTGACTCATGATCATGGAGTTTTGC
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Fl16
F17,F18

F17, F18

F19

F20

F21

F22, F23
F22

F24

F24

F25

F25

F26, F27
F26

F27

F28, F33, F34

F28, F33, F34

F29
F29



XL45
XL46
XL47

XL48

tenSF'1
tenSR1
TDSLkI-F
TDSLkI-R
TDSLk2-F
TDSLk2-R
T24-F
T24-R
TiB-F
T1B-R
T2B-F
T1A-R
DIA-TLk-F
DIA-TLk-R
DIB-TLk-F
DIB-TLk-R
D2A-TLk-F
D2A-TLk-R
D2B-TLk-F
D2B-TLk-R

tenS
tenS

dmbS-1B1-CMeT and
dmbS-1B2-CMeT
dmbS-1B1-CMeT and
dmbS-1B2-CMeT

pE-YA-tenS
pE-YA-tenS
pE-YA-tenS
pE-YA-tenS
pE-YA-tenS
pE-YA-tenS
pE-YA-tenS
pE-YA-tenS
pE-YA-tenS
pE-YA-tenS
pE-YA-tenS
pE-YA-tenS

pE-YAI-dmbS
pE-YAI-dmbS
pE-YAI-dmbS
pE-YAI-dmbS
pE-YAI-dmbS
pE-YAI-dmbS
pE-YAI-dmbS
pE-YAI-dmbS

fwd
rev

fwd

rev

fwd
rev
fwd
rev
fwd
rev
fwd
rev
fwd
rev
fwd
rev
fwd
rev
fwd
rev
fwd
rev
fwd

v

CAAAACTCTAGCTCCATGACTCCCAGAGC
ACCCATTATGATGTTGTGGGAGCCGC
AGACGACTGGGCCGTCATCCAAACCATTGATG

TGCGGAAAATCTCTCGACAGCATTCTCG

GGTCCTTGTCTGAAGAGTTG
GGATATCACAAGCAAGAAGC
AGATCAGCAGGATAAGCAGC
AAGCCCACGGGTCTGGAG
GCCGCATCGGCGGTAGAC
TCCTTTGGTGGTGGTGATG
GCCATTCTGAATAATACAGGCC
CTCAGAGACACTCATGACTCG
ACTGTGGTGGACATGATTCG
AGCGCTCGAGCTTAGCAA
ACGGATGTGCATCATGCCTT
CTGCACAGAGTCTTTGCTGC

ACTGTACCGCCCCTCCAGACCCGTGGGCTTTTCAAGAGCGACAGGACCTA
CATGGTGGCACGAATCATGTCCACCACAGTCTGCACAGAGTCTTTGTTGC
ATGGACGCTTGCAGCAAAGACTCTGTGCAGACTGTCGTGGATACGATTCG
GTTTGACTGGCCTGTATTATTCAGAATGGCAGCGGCAGAACCAAGCAGAA
GACTTTTTTGTCTTGCTAAGCTCGAGCGCTGCCATCTTGAATAACATGGG
CGCCTCAGCAAAGGCATGATGCACATCCGTCTCAGAGAGCCTCATAGCTC
GGTACCACGCGAGTCATGAGTGTCTCTGAGACTGACGTGCATCACGCCTT
CGCTAGACTGTCTACCGCCGATGCGGCGGCTGCTTGCCCCGAGGCAATCA

F30
F30
F31, F32

F31, F32

F35

F35

F36, F41, F43, F48
F36

F44

F37, F39, F44, F46
F37

F48

F39

F43

F46

F41

F38, F40

F40

F42

F38, F42

F45, F47

F47

F49

F45, F49
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Primer | template direction sequence 5' - 3' amplification

tenSF1 | pE-YA-tenS | fwd GGTCCTTGTCTGAAGAGTTG F35

tenSR1 | pE-YA-tenS | rev GGATATCACAAGCAAGAAGC F35

TDSLk | pE-YA-tenS | fwd AGATCAGCAGGATAAGCAGC F36, F41, F43,

I-F F48, F51, F53,
F58

TDSLk | pE-YA-tenS | rev AAGCCCACGGGTCTGGAG F36, F51

I-R

TDSLk | pE-YA-tenS | fwd GCCGCATCGGCGGTAGAC F44, F52

2-F

TDSLk | pE-YA-tenS | rev TCCTTTGGTGGTGGTGATG F37, F39, F44,

2-R F46, F52, F54,
F57

T2A-F | pE-YA-tenS | fwd GCCATTCTGAATAATACAGGCC F37

T24-R | pE-YA-tenS | rev CTCAGAGACACTCATGACTCG F48

TIB-F | pE-YA-tenS | fwd ACTGTGGTGGACATGATTCG F39

TIB-R | pE-YA-tenS | rev AGCGCTCGAGCTTAGCAA F43

T2B-F | pE-YA-tenS | fwd ACGGATGTGCATCATGCCTT F46

TIA-R | pE-YA-tenS | rev CTGCACAGAGTCTTTGCTGC F41

DIA- pE-YAI- fwd ACTGTACCGCCCCTCCAGACCCGTGGGCTT | F38, F40

TLk-F | dmbS TTCAAGAGCGACAGGACCTA

DIA4- pE-YAI- rev CATGGTGGCACGAATCATGTCCACCACAGT | F40

TLk-R | dmbS CTGCACAGAGTCTTTGTTGC

DIB- pE-YAI- fwd ATGGACGCTTGCAGCAAAGACTCTGTGCAG | F42

TLE-F | dmbS ACTGTCGTGGATACGATTCG

DIiB- pE-YAI- rev GTTTGACTGGCCTGTATTATTCAGAATGGC | F38, F42

TLk-R | dmbS AGCGGCAGAACCAAGCAGAA

D24- pE-YAI- fwd GACTTTTTTGTCTTGCTAAGCTCGAGCGCTG | F45, F47

TLE-F | dmbS CCATCTTGAATAACATGGG

D24- pE-YAI- rev CGCCTCAGCAAAGGCATGATGCACATCCGT | F47

TLk-R | dmbS CTCAGAGAGCCTCATAGCTC

D2B- pE-YAI- fwd GGTACCACGCGAGTCATGAGTGTCTCTGAG | F49

TLk-F | dmbS ACTGACGTGCATCACGCCTT

D2B- pE-YAI- rev CGCTAGACTGTCTACCGCCGATGCGGCGGC | F45, F49

TLk-R | dmbS TGCTTGCCCCGAGGCAATCA

TMS-F | PE-YAI- fwd ACTGTACCGCCCCTCCAGCCCGTGGGCTTT | F50
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milS TCCAGAGCGACAAACCT
TMS-R | PE-YAI- rev CGCTAGACTGTCTACCGCCATGCGGCGGCC | F50
milS GCTTGCTCAGAAGTAACCG
TDSLK | pE-YA-tenS | rev GTTTGACTGACCTATGTTGTTCGCGATAGT | F53
1(3/4)- AGCGCTCGAGCTTAG
R
TDSLK | pE-YA-tenS | fwd GACGTCATGCGAGCCACGACACTCTCGGAG | F54
1(3/4)- ACGGATGTGCATCATG
F
TenS(3/ | PE-YAI- fwd ACTATCGCGAACAACATAG F55
4)-F milS
TenS(3/ | PE-YAI- rev CTCCGAGAGTGTCGT F55
4)-R milS
LK2sub | pE-YA-tenS | fwd CACAGCAACCGAGACGTCATGCGAGCCAC | F57
-F GACACTCTCTGAGACGGATGTGC
LKIsub | pE-YA-tenS | rev GAGTGTCGTGGCTCGCATGACGTCTCGGTT | F58
-R GCTGTGCACCTTGGTGTCGTCA
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11. Table S3. swaps boundaries in TenS.

Swaps region start stop Amino acid number
CMeT-PYKR S1279 A1784 505
CMeT S1279 Q1670 391
1-CMeT S1279 TI1518 240
2-CMeT D1519 Q1670 151
2A+2B1-CMeT D1519 K1641 122
2A2+2B-CMeT A1551 Q1670 119
2A2+2B1-CMeT A1551 K1641 90
1A-CMeT S1279 P1422 144
1B-CMeT D1423 T1518 96
2A-CMeT D1519 P1600 82
2B-CMeT E1601 Q1670 69
1A1-CMeT S1279 L1358 80
1A2-CMeT F1359 P1422 64
1B1-CMeT D1423 T1462 40
1B2-CMeT E1463 T1518 56
2A1-CMeT D1519 P1550 32
2A2-CMeT Al551 P1600 50
2B1-CMeT E1601 K1641 40
2B2-CMeT A1642 Q1670 29
PYKR Al1671 A1784 114
3A-YKR Al671 L1727 57
3B-YKR 11728 A1784 57
KR F2204 A2481 278
4-KR F2204 A2342 139
5-KR A2343 A2481 139
4A-KR F2204 Q2273 70
4B-KR T2274 A2342 69
5A-KR A2343 E2411 69
5B-KR T2412 A2481 70
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12. Table S4. The % identity and similarity between the zenS and dmbS amino acid sequences for the 14 different regions.

Expt. AA sequence Similarity
/Identity (%)

1A1 tenS SSLTGNINVYDAESGRALIQVEGFEVRAVGEPDASKDRLLFYETVWGRDISIMGLSDPIRDETSDAMVHNLSEAIERVSL 92/81
dmbS SSLTGDLNVYDTDTGIPLLOVEGFEVRAVGEPDASKDRLLFSETVWGRDISIMGLSDPIRNETTDAAVQSLAEAIERVSL

1A2 tenS FYVRQLMGELSTADRRQANWYHTRMLAAFDYHLAKVHEETHLHLRPEWLADDWAVIQTIDEAYP 92/77
dmbS FYVROLMSELSTKDRREANWYHSRMLTAFEHHLARIHEDTHLHVRQEWLSDDWSVIQIIDEAYP

1B1 tenS DAVELQMLHAVGQONVADVIRGKKHLLEVLRVDNLLDRLYT 97/80
dmbS DTVELOMLHAIGONMANVIRGEKHMLEVMRVNNLLDRLYT

1B2 tenS EDKGMHMANLFLANALEEITFKFPRCKILEIGAGTGATTWAALSAIGEAFDTYTYT 87/86
dmbS EDKGMQQGNHFLANALKEITFKFPRCKILEIGAGTGATTWAVLSAIDETFDTYTYT

2A1 tenS DLSVGFFENAVERFSAFRHRMVFRALDIEKDP 93/84
dmbS DLSVGFFETAVERFSAFRHKMIFKALDIEKSP

2A2 tenS ASQSFDLNSYDIIIATNVLHATRNLGVTLGNVRALLKPGGYLLLNEKTGP 96/90
dmbS AAQSFDLGSYDIIIATNVLHATRNLDITLGNVRSLLKPGGYLLLNEKTGP

2B1 tenS ESLRATFNFGGLEGWWLAEEKERQLSPLMSPDGWDAQLQK 100/93
dmbS ESLRATFNFGGLEGWWLAEEEERQLSPLLSPDGWDSQLOK

2B2 tenS ASFSGVDHIVHDVQEDQQDKQQONSMIMSQ 88/81
dmbS TQFSGVDHVVHDVQEEGKQONSMIMSQ

3A tenS AVDDTFYARLSPLSEMANLLPMNEPLLIIGGQTTATLKMIKEIQKLLPRQWRHKVRL 89/79
dmbS AVDDAFYARLSPLSEMASLLPTQEPLLLIGGQTNTTLRI IKEIQKQLPRKWRHKIRL

3B tenS IASVDHVEAEGLPAHSDVICLQELDRGLFTTAMT SKCLDALKTLFINTRNLLWVTNA 92/82
dmbS IASVDQLEDEDLPAHSDVICVQELDRGLFTTAMT SKRLNALKSLEMNTKNLLWVTNA

4A tenS FKSDRTYLMVGAAGGLGTSICRWMVRNGARHVVVTSRNPKADPEMLNEAERYGAAVQVVPMDACSKDSVQ 99/94
dmbS FKSDRTYLMVGAAGGLGTSLCRWMVRNGARHVVVTSRNPKADPEMLNEAERYGAIVRVVPMDACNKDSVQ
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4B

88/79

tenS TVVDMIRATMPPIAGVCNAAMVLRDKLEFLDMNVDHMKDVLGPKMOQGTEHLDSIFAQEPLDFFVLLSSS
dmbS TVVDTIRATMPPIAGVCNAAMVLCDKLEFLDMDVDOMNNTLGPKVDGTEYLDSIFAHEPLDFFILLGSA
SA tenS ATILNNTGQSNYHCANLYMDSLVTNRRSRGLAASITHVGHVCDTGYVARLVDDTKVOMSLGTTRVMSVSE 88/77
dmbS ATILNNMGQSNYHCANLYMDSLVKHRRSRGLAASITHIGHVCDTGYVARMVDDNRIQSNIATMRAMRLSE
SB tenS TDVHHAFAEAVRGGQPDSRSGSHNIIMGIEPPTKPLDLTKRKPVWISDPRLGPCLPFSTLENQMMASEQA 93/83
dmbS TDVHHAFAQAVRGGQLDSRSGSYNIIMGIEPPTKPLDLTRROQAVWLSDPRLGHMLPYSTLENQMIASGQA
KR tenS FKSDRTYLMVGAAGGLGTSICRWMVRNGARHVVVTSRNPKADPEMLNEAERYGAAVQVVPMDACSKDSVQTVVDMIRATMPPIAGVCNAAM 84/71
VLRDKLFLDMNVDHMKDVLGPKMQGTEHLDSIFAQEPLDFFVLLSSSAILNNTGQSNYHCANLYMDSLVTNRRSRGLAASITIHVGHVCDTG
YVARLVDDTKVOMSLGTTRVMSVSETDVHHAFAEAVRGGQPDSRSGSHNIIMGIEPPTKPLDLTKRKPVWISDPRLGPCLPEFSTLENQMMA
SEQA
milS FOSDRTYLMVGAAGGVGTSLCRWMVRHGARHVIVTSRNPKGDPTMLSEAKQYGATVRVVSMDVCDRRSVEAVVGMIRATMPPIAGVCNAAM

VLCDKLFLDMDVDILNNTLGPKVDGTEILDSIFSEEALDFFILLGSTATIANNIGQSNYHCANLYMDSLVAQRRSRGLAASITIHIGYICDT
GYVARLGDDAKVHSNRDVMRATTLSETDVHHAFAEAVRGGSPGSPIGSYNIIMGIDPPTKSLDSSRRKALWLSDPRLGHMVPYSASADQAV

TSEQA
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13. Protein Modelling

Homolog modelling was done using the open free software SwissModel. In summary SwissModel uses four main steps, which are involved in building a homology model of a given
protein structure: First the identification of structural template(s). Second the alignment of target sequence and template structure(s). Third building of the model and energy
minimization and at least the assessment of the model's quality using QMEAN, a statistical potential of mean force. The proposed templates used for the-CMeT domain of TENS
was Cur] (PDB: 5thz) and for the KR domain of TENS AmphB (PDB: 3mjv). This modelling resulted in a structure model of the C-MeT domain of Tenellin with a QMEAN value
of -3.16. The KR domain of Tenellin had a QMEAN value of -2.82, which indicates that the quality of the generated structure model was good. For the generation of the chimeric
mFAS/Tenellin structure, the single domains KR and C-MeT models were aligned with the mFAS structure. The alignment resulted in a RMDS value of KR (1.039) and C-MeT
(2.71). Afterwards the coordinates of the PDB files of the KR and C-MeT domains were rewritten. The mFAS CMeT and KR domain were deleted and afterwards were this single
structures in PYMOL (DeLano Scientific LLC, Version 1.8.2.0) were combined to give a new structure. Afterwards the chimeric mFAS/Tenellin structures were submitted for

minimization in YASARA.

Figure 13.1: A, aligment of the Wc-met domain of mFAS (green) with the generated C-Met domain of TENS based on the CurJ template (red); B, aligment of the
KR domain of mFAS(green) with the genereated KR domain of TENS based on the AmpB template (blue). Note the substrate-binding helix no present in mFAS.
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Substrate Docking

The  substrate  mimics  (S-(2-(3-(2,4-dihydroxy-3,3-dimethylbutanamido)propanamido)ethyl) ~ 3-oxobutanethioate = XX and  S-(2-(3-(2,4-dihydroxy-3,3-dimethyl-
butanamido)propanamido)ethyl) 2-methyl-3-oxobutanethioate ZZ were docked into the active site of the homolog generated models of the CmeT and KR domain of Tenellin using
Autodock Vina Vina (PyRx 0.8). The homolog models were generated with SwissModel. Docking results including lowest binding energy and mean binding energy were obtained
from the docking log (dlg) file. Afterwards were the different docked poses submitted for the minimized in YASARA. Images of the best docked poses for each of the substrate

mimics was captured with the PyMOL visualization software.

Substrate XX

O O

S-(2-(3-(2,4-dihydroxy-3,3-dimethylbutanamido)propanamido)ethyl) 3-
oxobutanethioate

Q 9 H H

N N
MSNWW
o} o} .

S-(2-(3-(2,4-dihydroxy-3,3-dimethylbutanamido)propanamido)ethyl) 2-methyl-
3-oxobutanethioate

Substrate ZZ
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