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Supplementary Methods

Preparative scale conversion of 4-n-propylguaiacol
Preparative conversions were performed using both the purified PROGO as well as whole cells. A

reaction volume of 60 mL containing 50 mM KPi pH 7.5, 18.5 mg (0.30 pmol) purified PROGO, 10%
(v/v) DMSO, and 0.5 gram (3.0 mmol) 4-n-propylguaiacol was added to a 500 mL flask. A 125 mL
reaction volume containing 50 mM KPi pH 7.5, PROGO-expressing E. coli cells from a 150 mL culture
(final ODgoo = 29), 10% (v/v) DMSO, and 1.27 gram (7.6 mmol) 4-n-propylguaiacol was added to
another 500 mL flask. Both flasks were placed at 25 °C while shaking (6 x g). Samples were analyzed
by HPLC as mentioned before to monitor conversion. After 48 h, both reaction mixtures were extracted
with ethyl acetate. The organic layers were washed with water, brine and dried over anhydrous MgSOs.
After removal of the solvent under reduced pressure, the residues were purified by chromatography on
a silica gel column with hexane-EtOAc (95/5) to afford isoeugenol as a mixture of £ and Z isomers. The
PROGO-catalyzed reaction yielded 328 mg (2.0 mmol, 66%, E/Z = 75/25), while the whole-cells
catalyzed reaction afforded 524 mg (3.2 mmol, 42%, E/Z = 75/25) of isoeugenol as a yellow oil. NMR
spectra are shown in Supplementary Figure 3.

"H NMR (400 MHz, CDCI3) & (ppm): E-isomer: 6.93 — 6.81 (m, 3H, ArH), 6.33 (m, 1H, (C)CH), 6.09
(dq, J=15.6, 6.6 Hz, 1H, CHCHCH3), 5.61 (s, 1H, OH), 3.90 (s, 1H, OCHs3), 1.87 (dd, J= 6.6, 1.3 Hz,
3H, CH;). Z-isomer: 6.93 — 6.81 (m, 3H, ArH), 6.33 (m, 1H, (C)CH), 5.71 (dq, J=11.7, 7.2 Hz, 1H,
CHCHCHa3), 5.65 (s, 1H, OH), 3.89 (s, 1H, OCHs3), 1.91 (dd, J= 7.2, 1.6 Hz, 3H, CH>).

3C NMR (101 MHz, CDCls) & (ppm): E-isomer: 146.52, 144.72, 130.70, 130.63, 123.41, 119.28,
114.32,107.84,55.81, 18.32. Z-isomer: 146.09, 144.24,130.05, 129.60, 125.13, 122.06, 114.05, 111.38,
55.85, 14.62.



Supplementary List of sequence identifiers
List of sequence identifiers (Uniprot and Uniparc) of the sequences used for the multiple
sequence alignment.

query: PDB 5FXD; QOSBKI1 (https://rest.uniprot.org/uniprotkb/Q0SBK1); UPI00020EEC90
(https://rest.uniprot.org/uniparc/UPI00020EEC90); BESMI1TS5 (https://rest.uniprot.org/uniprotkb/BESM1T5);
A4XDV9 (https://rest.uniprot.org/uniprotkb/A4XDV9); Q140Q7 (https://rest.uniprot.org/uniprotkb/Q140Q7);
P56216 (https://rest.uniprot.org/uniprotkb/P56216); ATF673 (https://rest.uniprot.org/uniprotkb/A7F673);
C7ZCVS (https://rest.uniprot.org/uniprotkb/C7ZCV5); C7ZAL4 (https://rest.uniprot.org/uniprotkb/C7ZALA4);
Q2G889 (https://rest.uniprot.org/uniprotkb/Q2G889); E1TAIO (https://rest.uniprot.org/uniprotkb/E1TAIO);
D5W7AO (https://rest.uniprot.org/uniprotkb/D5SW7A0); B6HN16 (https://rest.uniprot.org/uniprotkb/B6HN16);
C7Z7853 (https://rest.uniprot.org/uniprotkb/C72853); B2JKR1 (https://rest.uniprot.org/uniprotkb/B2JKR1);
B6QEHY (https://rest.uniprot.org/uniprotkb/B6QEH9); B6QKQ3 (https://rest.uniprot.org/uniprotkb/B6QKQ3);
E3QPN3 (https://rest.uniprot.org/uniprotkb/E3QPN3); Q2Y8Z3 (https://rest.uniprot.org/uniprotkb/Q2Y8Z3);
D8P7GS (https://rest.uniprot.org/uniprotkb/D8P7G8); Q82WE3 (https://rest.uniprot.org/uniprotkb/Q82WE3);
Q5POI7 (https://rest.uniprot.org/uniprotkb/Q5P0I7); A4XEHS (https://rest.uniprot.org/uniprotkb/A4XEHS);
QOAFI4 (https://rest.uniprot.org/uniprotkb/Q0AFI4); C4ZM78 (https://rest.uniprot.org/uniprotkb/C4ZM78);
P09788 (https://rest.uniprot.org/uniprotkb/P09788); E4U3F6 (https://rest.uniprot.org/uniprotkb/E4U3F6);
A1VUO06 (https://rest.uniprot.org/uniprotkb/A1VU06); Q5P460 (https://rest.uniprot.org/uniprotkb/Q5P460);
Q2G4B1 (https://rest.uniprot.org/uniprotkb/Q2G4B1); B516J1 (https://rest.uniprot.org/uniprotkb/B516J1);
QI9RDUI (https://rest.uniprot.org/uniprotkb/Q9RDU1); D0J2C9 (https://rest.uniprot.org/uniprotkb/D0J2C9);
Q8L385 (https://rest.uniprot.org/uniprotkb/Q8L.385); Q2G7T1 (https://rest.uniprot.org/uniprotkb/Q2G7T1);
B5I616 (https://rest.uniprot.org/uniprotkb/B51616); Q2G426 (https://rest.uniprot.org/uniprotkb/Q2G426);
C6JUF6 (https://rest.uniprot.org/uniprotkb/C6JUF6); Q39TSO0 (https://rest.uniprot.org/uniprotkb/Q39TS0);
UPIO0020EEA9S (https://rest.uniprot.org/uniparc/UPI00020EEA98); Q8KP40
(https://rest.uniprot.org/uniprotkb/Q8KP40); BOMSFS (https://rest.uniprot.org/uniprotkb/BOIMEF8); CSPOW?2
(https://rest.uniprot.org/uniprotkb/CSPOW?2); E4ZZH9 (https://rest.uniprot.org/uniprotkb/E4ZZH9); Q3J812
(https://rest.uniprot.org/uniprotkb/Q3J812); B6QS5P9 (https://rest.uniprot.org/uniprotkb/B6Q5P9); C§VB34
(https://rest.uniprot.org/uniprotkb/C8VB34); B2VZW1 (https://rest.uniprot.org/uniprotkb/B2VZW1); C3XN60
(https://rest.uniprot.org/uniprotkb/C3XN60); UPI000023DC3E
(https://rest.uniprot.org/uniparc/UPI000023DC3E); Q5P8T2 (https://rest.uniprot.org/uniprotkb/Q5P8T2);
FOXEUO9 (https://rest.uniprot.org/uniprotkb/FOXEU9); CSZWG6 (https://rest.uniprot.org/uniprotkb/C5ZWG6);
C7YSZS5 (https://rest.uniprot.org/uniprotkb/C7YSZ5); QSP8SS5 (https://rest.uniprot.org/uniprotkb/Q5P8S5);
A2QTA3 (https://rest.uniprot.org/uniprotkb/A2QTA3); C7ZBYS5 (https://rest.uniprot.org/uniprotkb/C7ZBY5);
QOUWKO (https://rest.uniprot.org/uniprotkb/QOUWKD9); C6E1Z5 (https://rest.uniprot.org/uniprotkb/C6E1Z5);
QO090F4 (https://rest.uniprot.org/uniprotkb/Q090F4); B2AM90 (https://rest.uniprot.org/uniprotkb/B2AM90);
D5SWIS1 (https://rest.uniprot.org/uniprotkb/D5WI51); Q39TRY (https://rest.uniprot.org/uniprotkb/Q39TRY);
BI9MBS&F7 (https://rest.uniprot.org/uniprotkb/BOIMEF7); A4XDW3 (https://rest.uniprot.org/uniprotkb/ A4XDW3);
UPIO0020EF252 (https://rest.uniprot.org/uniparc/UPI00020EF252); Q4WXH2
(https://rest.uniprot.org/uniprotkb/Q4WXH2); COSL18 (https://rest.uniprot.org/uniprotkb/C9SL18); B2AS11
(https://rest.uniprot.org/uniprotkb/B2AS11); C7ZIMS (https://rest.uniprot.org/uniprotkb/C7ZJM8); E3HIC3
(https://rest.uniprot.org/uniprotkb/E3HJC3); B2ZAIMG6 (https://rest.uniprot.org/uniprotkb/B2A9IM6); D8K6X1
(https://rest.uniprot.org/uniprotkb/D8K6X1); C8VNIS (https://rest.uniprot.org/uniprotkb/C§VNIS8); C7Z2QZ0
(https://rest.uniprot.org/uniprotkb/C7ZQZ0); EOUH34 (https://rest.uniprot.org/uniprotkb/EOUH34); Q026P1
(https://rest.uniprot.org/uniprotkb/Q026P1); BSKJF8 (https://rest.uniprot.org/uniprotkb/B8KJIF8); Q82SS0
(https://rest.uniprot.org/uniprotkb/Q82SS0); ASYLO09 (https://rest.uniprot.org/uniprotkb/A8YL09); B9ZUK6
(https://rest.uniprot.org/uniprotkb/B9ZUK6); B2AZR7 (https://rest.uniprot.org/uniprotkb/B2AZR7); D2VNIJO
(https://rest.uniprot.org/uniprotkb/D2VNJ0); Q8KPO03 (https://rest.uniprot.org/uniprotkb/Q8KP03); D1Z807
(https://rest.uniprot.org/uniprotkb/D1Z807); D2VCG?3 (https://rest.uniprot.org/uniprotkb/D2VCG3); QOAICS
(https://rest.uniprot.org/uniprotkb/QOAICS); BECNZS5 (https://rest.uniprot.org/uniprotkb/B8CNZ5); A1ZQQ0
(https://rest.uniprot.org/uniprotkb/A1ZQQ0); D2L335 (https://rest.uniprot.org/uniprotkb/D21.335); Q2G891
(https://rest.uniprot.org/uniprotkb/Q2G891); Q47VX6 (https://rest.uniprot.org/uniprotkb/Q47VX6); EAUWZ1
(https://rest.uniprot.org/uniprotkb/EAUWZ1); Q2RPN8 (https://rest.uniprot.org/uniprotkb/Q2RPNS); Q7N7Z9
(https://rest.uniprot.org/uniprotkb/Q7N7729); Q15SWLO (https://rest.uniprot.org/uniprotkb/Q15WL0); F4AAQBS5
(https://rest.uniprot.org/uniprotkb/F4AQBS); D1Z808 (https://rest.uniprot.org/uniprotkb/D1Z808); COSL19
(https://rest.uniprot.org/uniprotkb/C9SL19); AIWGIO (https://rest.uniprot.org/uniprotkb/A1WGI0); C5BK15
(https://rest.uniprot.org/uniprotkb/C5SBK15); EOQE65 (https://rest.uniprot.org/uniprotkb/EOQE65);
UPIO001AEC264 (https://rest.uniprot.org/uniparc/UPI0001 AEC264); E3QLZS
(https://rest.uniprot.org/uniprotkb/E3QLZS); CONXEI1 (https://rest.uniprot.org/uniprotkb/CONXE1); COWR29
(https://rest.uniprot.org/uniprotkb/C6WR29); F2G8PO (https://rest.uniprot.org/uniprotkb/F2G8P0); B3PBBS8
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(https://rest.uniprot.org/uniprotkb/B3PBBS8); E6XDTS (https://rest.uniprot.org/uniprotkb/E6XDT8); ASZVBS
(https://rest.uniprot.org/uniprotkb/A8ZVB8); Q48910 (https://rest.uniprot.org/uniprotkb/Q48910); D7B204
(https://rest.uniprot.org/uniprotkb/D7B204); D9VIKS (https://rest.uniprot.org/uniprotkb/D9VIKS); C8XC31
(https://rest.uniprot.org/uniprotkb/C8XC31); D2PZQ4 (https://rest.uniprot.org/uniprotkb/D2PZQ4);
UPI00020F518A (https://rest.uniprot.org/uniparc/UPI00020F518A); D9QS15
(https://rest.uniprot.org/uniprotkb/D9QS15); Q5XQB4 (https://rest.uniprot.org/uniprotkb/Q5XQB4); A4IN49
(https://rest.uniprot.org/uniprotkb/A4IN49); DSMNAO (https://rest.uniprot.org/uniprotkb/DSMNAO); E6SEL1
(https://rest.uniprot.org/uniprotkb/E6SEL1); FODKSS5 (https://rest.uniprot.org/uniprotkb/FODKSS5); AGTLHS
(https://rest.uniprot.org/uniprotkb/ AGTLHS); E1QGP6 (https://rest.uniprot.org/uniprotkb/E1QGP6); A4FNBI1
(https://rest.uniprot.org/uniprotkb/A4FNB1); ATHPQO (https://rest.uniprot.org/uniprotkb/A1HPQO); BSECG4
(https://rest.uniprot.org/uniprotkb/BSECG4); C5D2K7 (https://rest.uniprot.org/uniprotkb/C5D2K7); BSFLZ3
(https://rest.uniprot.org/uniprotkb/B8FLZ3); Q8L2C3 (https://rest.uniprot.org/uniprotkb/Q8L2C3); BSFVY6
(https://rest.uniprot.org/uniprotkb/B8FVY6); E3ANHG6 (https://rest.uniprot.org/uniprotkb/E3ANH6); Q3A0V7
(https://rest.uniprot.org/uniprotkb/Q3A0V7); QSEMLI1 (https://rest.uniprot.org/uniprotkb/QSEML1); Q12XD1
(https://rest.uniprot.org/uniprotkb/Q12XD1); Q9K9BI (https://rest.uniprot.org/uniprotkb/Q9K9B9); Q9KB02
(https://rest.uniprot.org/uniprotkb/Q9KB02); ASBF95 (https://rest.uniprot.org/uniprotkb/A9BF95); Q3AEZ1
(https://rest.uniprot.org/uniprotkb/Q3AEZ1); CARD17 (https://rest.uniprot.org/uniprotkb/C4RD17); BOTF00
(https://rest.uniprot.org/uniprotkb/BOTF00); B3E2D9 (https://rest.uniprot.org/uniprotkb/B3E2D9); E2ZBW9
(https://rest.uniprot.org/uniprotkb/E2ZBW9); Q2UKBS5 (https://rest.uniprot.org/uniprotkb/Q2UKBS5); BSFB80
(https://rest.uniprot.org/uniprotkb/BSFB80); ATHQY6 (https://rest.uniprot.org/uniprotkb/AIHQY6); Q2LWG4
(https://rest.uniprot.org/uniprotkb/Q2LWG4); CORBT3 (https://rest.uniprot.org/uniprotkb/CORBT3); ATHLUO
(https://rest.uniprot.org/uniprotkb/ ATHLUO); COWDS57 (https://rest.uniprot.org/uniprotkb/COWDS57); E2ZBMS
(https://rest.uniprot.org/uniprotkb/E2ZBMS8); D1C2F4 (https://rest.uniprot.org/uniprotkb/D1C2F4); A41K99
(https://rest.uniprot.org/uniprotkb/A41K99); B2TIV2 (https://rest.uniprot.org/uniprotkb/B2TIV2); C5SDLY6
(https://rest.uniprot.org/uniprotkb/CSDLY6); DSDGLO (https://rest.uniprot.org/uniprotkb/D5SDGLO0); FOSW17
(https://rest.uniprot.org/uniprotkb/FOSW17); E3IFQO (https://rest.uniprot.org/uniprotkb/E31FQ0); ESWMB2
(https://rest.uniprot.org/uniprotkb/ESWMB2); D9QS18 (https://rest.uniprot.org/uniprotkb/D9QS18); ESLDR7
(https://rest.uniprot.org/uniprotkb/ESLDR7); AIHPH4 (https://rest.uniprot.org/uniprotkb/A1HPH4); D6XWE2
(https://rest.uniprot.org/uniprotkb/D6XWE?2); D8HL37 (https://rest.uniprot.org/uniprotkb/D8HL37); EST2G0
(https://rest.uniprot.org/uniprotkb/ES§T2G0); E4ATIRO (https://rest.uniprot.org/uniprotkb/E4TJR0); AO9CZP8
(https://rest.uniprot.org/uniprotkb/A9CZP8); Q3ACK3 (https://rest.uniprot.org/uniprotkb/Q3ACK3); E2Z9N8
(https://rest.uniprot.org/uniprotkb/E2Z9IN8); COWAUG (https://rest.uniprot.org/uniprotkb/COWAUG6); FOS2X8
(https://rest.uniprot.org/uniprotkb/F0S2X8); ASDDRI (https://rest.uniprot.org/uniprotkb/ASDDR1); C1PB43
(https://rest.uniprot.org/uniprotkb/C1PB43); D7AFM4 (https://rest.uniprot.org/uniprotkb/D7AFM4); E2ZBS3
(https://rest.uniprot.org/uniprotkb/E2ZBS3); Q1 AS83 (https://rest.uniprot.org/uniprotkb/Q1AS83); Q2B5K5
(https://rest.uniprot.org/uniprotkb/Q2B5K5); ESREN4 (https://rest.uniprot.org/uniprotkb/ESREN4); F4FFQ3
(https://rest.uniprot.org/uniprotkb/F4FFQ3); QSWCXS (https://rest.uniprot.org/uniprotkb/Q5SWCXS8); ASMAT 1
(https://rest.uniprot.org/uniprotkb/ ASMAT1); ESWK13 (https://rest.uniprot.org/uniprotkb/ESWK13); A8V335
(https://rest.uniprot.org/uniprotkb/A8V335); B8FVIS (https://rest.uniprot.org/uniprotkb/B8FVIS); BOKXS2
(https://rest.uniprot.org/uniprotkb/BOKXS2); D2SGQ1 (https://rest.uniprot.org/uniprotkb/D2SGQ1); EOXUK6
(https://rest.uniprot.org/uniprotkb/EOXUKG6); ASG3L8 (https://rest.uniprot.org/uniprotkb/ASG3L8); DSDG79
(https://rest.uniprot.org/uniprotkb/D5DG79); AGCBMS (https://rest.uniprot.org/uniprotkb/ A6CBMS); AIHM32
(https://rest.uniprot.org/uniprotkb/ ATHM32); AAFHKS (https://rest.uniprot.org/uniprotkb/A4FHKS); F4A1J8
(https://rest.uniprot.org/uniprotkb/F4A1J8); P94535 (https://rest.uniprot.org/uniprotkb/P94535); B7GLG2
(https://rest.uniprot.org/uniprotkb/B7GLG2); BOAAX2 (https://rest.uniprot.org/uniprotkb/BOAAX2); F2LWH4
(https://rest.uniprot.org/uniprotkb/F2LWH4); UPI000038E4C0
(https://rest.uniprot.org/uniparc/UPI000038E4C0); D6B4ES (https://rest.uniprot.org/uniprotkb/D6B4ES);
D7CWLS (https://rest.uniprot.org/uniprotkb/D7CWLS); ASW1Z8 (https://rest.uniprot.org/uniprotkb/ ASW1Z8);
D5AQO09 (https://rest.uniprot.org/uniprotkb/D5SAQ09); D5Q5G6 (https://rest.uniprot.org/uniprotkb/D5Q5G6);
B9YDSS (https://rest.uniprot.org/uniprotkb/B9YDS8); A6LQ70 (https://rest.uniprot.org/uniprotkb/A6LQ70);
D2AZJ7 (https://rest.uniprot.org/uniprotkb/D2AZJ7); C0Z926 (https://rest.uniprot.org/uniprotkb/C07Z926);
Q2RG44 (https://rest.uniprot.org/uniprotkb/Q2RG44); A3J194 (https://rest.uniprot.org/uniprotkb/A3J194);
A1AU26 (https://rest.uniprot.org/uniprotkb/A1AU26); Q6ASD7 (https://rest.uniprot.org/uniprotkb/Q6ASD7);
C0QS81 (https://rest.uniprot.org/uniprotkb/C0QS81); D6Z6A3 (https://rest.uniprot.org/uniprotkb/D6Z6A3);
F4ADP67 (https://rest.uniprot.org/uniprotkb/F4DP67); D4AMUZ9 (https://rest.uniprot.org/uniprotkb/D4MUZ9);
C4Y691 (https://rest.uniprot.org/uniprotkb/C4Y691); ESR216 (https://rest.uniprot.org/uniprotkb/ESR216);
ATHBI7 (https://rest.uniprot.org/uniprotkb/A7HBJ7); ESVTO7 (https://rest.uniprot.org/uniprotkb/ESVTO07);
067645 (https://rest.uniprot.org/uniprotkb/O67645); FALT71 (https://rest.uniprot.org/uniprotkb/F4LT71);
ESLBDS (https://rest.uniprot.org/uniprotkb/ESLBD8); D1CEHS (https://rest.uniprot.org/uniprotkb/D1CEHS);
Q6CWUG (https://rest.uniprot.org/uniprotkb/Q6CWU6); B1R055 (https://rest.uniprot.org/uniprotkb/B1R055);



A3VYLO (https://rest.uniprot.org/uniprotkb/A3VYLO); UPI00020EB24E
(https://rest.uniprot.org/uniparc/UPI00020EB24E); EOQEG63 (https://rest.uniprot.org/uniprotkb/EOQEG63);
C5CH77 (https://rest.uniprot.org/uniprotkb/CSCH77); ASF7W4 (https://rest.uniprot.org/uniprotkb/ ASF7W4);
DI9TQO03 (https://rest.uniprot.org/uniprotkb/D9TQ03); UPI0001E896DA
(https://rest.uniprot.org/uniparc/UPI0001E896DA); DOLHO7 (https://rest.uniprot.org/uniprotkb/DOLH07);
D8GN49 (https://rest.uniprot.org/uniprotkb/D8GN49); D9VSN4 (https://rest.uniprot.org/uniprotkb/DIVSN4);
FOKCVS (https://rest.uniprot.org/uniprotkb/FOKCVS); ASFDZ7 (https://rest.uniprot.org/uniprotkb/ A8FDZ7);
B4UBSI (https://rest.uniprot.org/uniprotkb/B4UB81); A3VI11 (https://rest.uniprot.org/uniprotkb/A3VI11);
QOWS3TT1 (https://rest.uniprot.org/uniprotkb/QOW3T1); ESLBDG6 (https://rest.uniprot.org/uniprotkb/ESLBD6);
DSEZ09 (https://rest.uniprot.org/uniprotkb/DS8EZ09); D2PNNS5 (https://rest.uniprot.org/uniprotkb/D2PNNS5);
AS8S3I3 (https://rest.uniprot.org/uniprotkb/A8S313); QOF8WO (https://rest.uniprot.org/uniprotkb/QOF8WO0);
C6J4C4 (https://rest.uniprot.org/uniprotkb/C6J4C4); D7AYE2 (https://rest.uniprot.org/uniprotkb/D7AYE2);
D1YV81 (https://rest.uniprot.org/uniprotkb/D1YV81); D3M1I0 (https://rest.uniprot.org/uniprotkb/D3M110);
D6Y8G3 (https://rest.uniprot.org/uniprotkb/D6Y8G3); ASUYLS (https://rest.uniprot.org/uniprotkb/ASUYLS);
E7M3I8 (https://rest.uniprot.org/uniprotkb/E7M318); C7ZEQO (https://rest.uniprot.org/uniprotkb/C7ZEQO0);
ATHLV1 (https://rest.uniprot.org/uniprotkb/A1HLV1); A4FGIS5 (https://rest.uniprot.org/uniprotkb/A4FGIS);
Q1PWS53 (https://rest.uniprot.org/uniprotkb/Q1PWS53); BOM1QO (https://rest.uniprot.org/uniprotkb/BOM1Q0);
A9WMO9 (https://rest.uniprot.org/uniprotkb/ AAWMO09); C6PWC1 (https://rest.uniprot.org/uniprotkb/C6PWCl);
A1W221 (https://rest.uniprot.org/uniprotkb/ A1W221); EEMHPS5 (https://rest.uniprot.org/uniprotkb/E6GMHPS5);
A6GIMI (https://rest.uniprot.org/uniprotkb/ A6GOM1); F3NF70 (https://rest.uniprot.org/uniprotkb/F3NF70);
E5BJ17 (https://rest.uniprot.org/uniprotkb/ESBJ17); ESWDS6 (https://rest.uniprot.org/uniprotkb/ESWDS6);
B2JGF7 (https://rest.uniprot.org/uniprotkb/B2JGF7); AOPZ91 (https://rest.uniprot.org/uniprotkb/AOPZ91);
COGHSS5 (https://rest.uniprot.org/uniprotkb/COGHS85); E6R2K7 (https://rest.uniprot.org/uniprotkb/E6R2K7);
D3DI81 (https://rest.uniprot.org/uniprotkb/D3DI81); ASN943 (https://rest.uniprot.org/uniprotkb/ASN943);
DICDSG6 (https://rest.uniprot.org/uniprotkb/D1CDS6); C11B77 (https://rest.uniprot.org/uniprotkb/C11B77);
C9Z155 (https://rest.uniprot.org/uniprotkb/C9Z155); D3LT57 (https://rest.uniprot.org/uniprotkb/D3LT57);
BOTBD?2 (https://rest.uniprot.org/uniprotkb/BOTBD2); COQK91 (https://rest.uniprot.org/uniprotkb/COQK91);
C8WT22 (https://rest.uniprot.org/uniprotkb/C8WT22); DOB619 (https://rest.uniprot.org/uniprotkb/D0B619);
B5YJUS (https://rest.uniprot.org/uniprotkb/B5SYJUS); EOMJ74 (https://rest.uniprot.org/uniprotkb/EOMI74);
QOVTEY (https://rest.uniprot.org/uniprotkb/QOVTE7); D3LW V2 (https://rest.uniprot.org/uniprotkb/D3ILWV2);
Q67QRS5 (https://rest.uniprot.org/uniprotkb/Q67QRS); Q8XNMO (https://rest.uniprot.org/uniprotkb/Q8XNMO);
Q1QCCH4 (https://rest.uniprot.org/uniprotkb/Q1QCC4); CTMP87 (https://rest.uniprot.org/uniprotkb/C7MP87);
AOLFNT1 (https://rest.uniprot.org/uniprotkb/AOLFN1); Q896M6 (https://rest.uniprot.org/uniprotkb/Q896M6);
UPI00020A9C22 (https://rest.uniprot.org/uniparc/UPI00020A9C22); ESWP45
(https://rest.uniprot.org/uniprotkb/ESWP45); ESSFVS (https://rest.uniprot.org/uniprotkb/E8SFV8); A4VGK4
(https://rest.uniprot.org/uniprotkb/A4VGK4); D1ADKG6 (https://rest.uniprot.org/uniprotkb/D1ADKG6);
UPIO0020EB47D (https://rest.uniprot.org/uniparc/UPI00020EB47D); E2Z9D7
(https://rest.uniprot.org/uniprotkb/E2Z9D7); EOHZZ9 (https://rest.uniprot.org/uniprotkb/EOHZZ9); D3Q9U4
(https://rest.uniprot.org/uniprotkb/D3Q9U4); BSNUP7 (https://rest.uniprot.org/uniprotkb/BENUP7); F4APFDO0
(https://rest.uniprot.org/uniprotkb/F4PFDO0); A4J1G4 (https://rest.uniprot.org/uniprotkb/A4J1G4); C6RQA3
(https://rest.uniprot.org/uniprotkb/C6RQA3); DOIV64 (https://rest.uniprot.org/uniprotkb/D0IV64); DSWU23
(https://rest.uniprot.org/uniprotkb/D5SWU23); B1Z2H3 (https://rest.uniprot.org/uniprotkb/B1Z2H3); F1A1D2
(https://rest.uniprot.org/uniprotkb/F1A1D2); E1YKU2 (https://rest.uniprot.org/uniprotkb/E1YKU2); COGHEG6
(https://rest.uniprot.org/uniprotkb/COGHEG6); QO1HS57 (https://rest.uniprot.org/uniprotkb/Q01H57); D7GNZ6
(https://rest.uniprot.org/uniprotkb/D7GNZ6); ASIOK1 (https://rest.uniprot.org/uniprotkb/ASI0K1); F4AGIUO
(https://rest.uniprot.org/uniprotkb/F4GIUO); CILUXS (https://rest.uniprot.org/uniprotkb/CILUXS); A3JQ06
(https://rest.uniprot.org/uniprotkb/A3JQ06); AOK4R1 (https://rest.uniprot.org/uniprotkb/ AOK4R 1); A6TKFS
(https://rest.uniprot.org/uniprotkb/ A6 TKF5); B8FL39 (https://rest.uniprot.org/uniprotkb/BSFL39); CSDWB3
(https://rest.uniprot.org/uniprotkb/CSDWB3); FODHXS (https://rest.uniprot.org/uniprotkb/FODHXS5); BSGSM1
(https://rest.uniprot.org/uniprotkb/BSGSM1); A9BQKO (https://rest.uniprot.org/uniprotkb/ A9BQK9); B5Z6N1
(https://rest.uniprot.org/uniprotkb/B5Z6N1); D2RLY3 (https://rest.uniprot.org/uniprotkb/D2RLY3); EITUML4
(https://rest.uniprot.org/uniprotkb/E1UMLA4); ESY4NS5 (https://rest.uniprot.org/uniprotkb/ESY4NS5); E7TR8E7
(https://rest.uniprot.org/uniprotkb/E7R8E7); D6TG87 (https://rest.uniprot.org/uniprotkb/D6TG87); B2ZHZU3
(https://rest.uniprot.org/uniprotkb/B2HZU3); F2R4U7 (https://rest.uniprot.org/uniprotkb/F2R4U7); QSWFZ5
(https://rest.uniprot.org/uniprotkb/QSWFZ5); E3EOWO (https://rest.uniprot.org/uniprotkb/E3EOWO0); E7TREH2
(https://rest.uniprot.org/uniprotkb/E7REH2); B6HKH]1 (https://rest.uniprot.org/uniprotkb/B6HKH1); D1XPY3
(https://rest.uniprot.org/uniprotkb/D1XPY3); QO8SRY (https://rest.uniprot.org/uniprotkb/Q08SR9); CILRKS
(https://rest.uniprot.org/uniprotkb/C9LRKS); A5SD027 (https://rest.uniprot.org/uniprotkb/A5D027); C5DQS7
(https://rest.uniprot.org/uniprotkb/C5DQS7); Q02A73 (https://rest.uniprot.org/uniprotkb/Q02A73); ASWCY2
(https://rest.uniprot.org/uniprotkb/ ASWCY2); D7AJ54 (https://rest.uniprot.org/uniprotkb/D7AJ54);



UPI00020F4ECE (https://rest.uniprot.org/uniparc/UPI00020F4ECE); ASUYDS
(https://rest.uniprot.org/uniprotkb/A8UYDS); QOFGU?2 (https://rest.uniprot.org/uniprotkb/QOFGU2); D6EWE2
(https://rest.uniprot.org/uniprotkb/D6EWE2); UPI00020A97F8
(https://rest.uniprot.org/uniparc/UPI00020A97F8); E3H969 (https://rest.uniprot.org/uniprotkb/E3H969);
E5BGDO (https://rest.uniprot.org/uniprotkb/ESBGDO0); UP10001745AB9
(https://rest.uniprot.org/uniparc/UP10001745AB9); Q65NSS5 (https://rest.uniprot.org/uniprotkb/Q65NS5);
C6WL15 (https://rest.uniprot.org/uniprotkb/C6WL15); F3YY V8 (https://rest.uniprot.org/uniprotkb/F3YYV8);
A2QXM7 (https://rest.uniprot.org/uniprotkb/A2QXM7); ESVQZ3 (https://rest.uniprot.org/uniprotkb/ESVQZ3);
E6SBMY7 (https://rest.uniprot.org/uniprotkb/E6SBM7); Q1H3EG6 (https://rest.uniprot.org/uniprotkb/Q 1H3E6);
ATF6C9 (https://rest.uniprot.org/uniprotkb/A7F6C9); F2NGAS (https://rest.uniprot.org/uniprotkb/F2NGAS);
D5RKVO (https://rest.uniprot.org/uniprotkb/DSRKV0); A6GFQU9 (https://rest.uniprot.org/uniprotkb/ A6FQU9);
FOQV?22 (https://rest.uniprot.org/uniprotkb/FOQV22); D7BXM?7 (https://rest.uniprot.org/uniprotkb/D7BXM7);
B4U7V1 (https://rest.uniprot.org/uniprotkb/B4U7V1); Q6APH3 (https://rest.uniprot.org/uniprotkb/Q6 APH3);
AB8I1S6 (https://rest.uniprot.org/uniprotkb/A811S6); FAD1M2 (https://rest.uniprot.org/uniprotkb/F4D1M2);
B4VCB4 (https://rest.uniprot.org/uniprotkb/B4VCB4); D8GSNS (https://rest.uniprot.org/uniprotkb/D8GSNS);
A3GEXO (https://rest.uniprot.org/uniprotkb/A3GEX0); DEGKN?7 (https://rest.uniprot.org/uniprotkb/D8GKN7);
A6DAAL (https://rest.uniprot.org/uniprotkb/ AGDAA1); AOY9R7 (https://rest.uniprot.org/uniprotkb/AOY9R7);
B8FVYS5 (https:/rest.uniprot.org/uniprotkb/B8FVY5); ASGC40 (https://rest.uniprot.org/uniprotkb/A5GC40);
FOJFZO0 (https://rest.uniprot.org/uniprotkb/FOJFZ0); A7NPI3 (https://rest.uniprot.org/uniprotkb/A7NPI3);
B3CZV3 (https://rest.uniprot.org/uniprotkb/B3CZV3); E6UXT6 (https://rest.uniprot.org/uniprotkb/E6UXT6);
D7ES5U6 (https://rest.uniprot.org/uniprotkb/D7E5U6); BSKES7 (https://rest.uniprot.org/uniprotkb/BSKE87);
F4C839 (https://rest.uniprot.org/uniprotkb/F4C839); UPI0001CBCO0A1
(https://rest.uniprot.org/uniparc/UPI0001CBCOA1); ESY531 (https://rest.uniprot.org/uniprotkb/E5Y531);
E8T907 (https://rest.uniprot.org/uniprotkb/ES§T907); COQCR3 (https://rest.uniprot.org/uniprotkb/COQCR3);
D5SWUI7 (https://rest.uniprot.org/uniprotkb/DSWUI7); ESVT15 (https://rest.uniprot.org/uniprotkb/ESVT15);
D5BRS2 (https://rest.uniprot.org/uniprotkb/D5SBRS2); BSZHHO (https://rest.uniprot.org/uniprotkb/B5SZHHO);
B4UJI8 (https://rest.uniprot.org/uniprotkb/B4UJI8); C6XJIB2 (https://rest.uniprot.org/uniprotkb/C6XJB2);
029450 (https://rest.uniprot.org/uniprotkb/029450); AGKNU3 (https://rest.uniprot.org/uniprotkb/ A9KNU3);
D3BR29 (https://rest.uniprot.org/uniprotkb/D3BR29); B2VAFO0 (https://rest.uniprot.org/uniprotkb/B2VAFO0);
Q11KF9 (https://rest.uniprot.org/uniprotkb/Q11KF9); A3TZC9 (https://rest.uniprot.org/uniprotkb/A3TZC9);
E7RKX4 (https://rest.uniprot.org/uniprotkb/E7RKX4); Q30WB3 (https://rest.uniprot.org/uniprotkb/Q30WB3);
Q2RMG?2 (https://rest.uniprot.org/uniprotkb/Q2RMG?2); D8GJQ6 (https://rest.uniprot.org/uniprotkb/D8GJIQ6);
DS8PKIO (https://rest.uniprot.org/uniprotkb/D8PKI0); BONMSS (https://rest.uniprot.org/uniprotkb/BONMSES);
D6X6GS (https://rest.uniprot.org/uniprotkb/D6X6GS5); A8TIC4 (https://rest.uniprot.org/uniprotkb/A8TIC4);
ASFYI8 (https://rest.uniprot.org/uniprotkb/ASFY18); FODKC?7 (https://rest.uniprot.org/uniprotkb/FODKC7);
B2TIJEG6 (https://rest.uniprot.org/uniprotkb/B2TJE6); C4LIW4 (https://rest.uniprot.org/uniprotkb/C4LIW4);
C6BYMI (https://rest.uniprot.org/uniprotkb/C6BYM1); ASG1K9 (https://rest.uniprot.org/uniprotkb/ASG1K9);
B8DMG?2 (https://rest.uniprot.org/uniprotkb/BSDMG2); DIWS76 (https://rest.uniprot.org/uniprotkb/DIWS76);
UPI00016C5353 (https://rest.uniprot.org/uniparc/UPI00016C5353); Q1QDR1
(https://rest.uniprot.org/uniprotkb/Q1QDR1); C1DBZI (https://rest.uniprot.org/uniprotkb/C1DBZ1); A3KAL7
(https://rest.uniprot.org/uniprotkb/A3KAL7); DOD3D4 (https://rest.uniprot.org/uniprotkb/DOD3D4); B2HIT1
(https://rest.uniprot.org/uniprotkb/B2HIT1); E6PRIO0 (https://rest.uniprot.org/uniprotkb/E6PR90); A3X5J3
(https://rest.uniprot.org/uniprotkb/A3X5J3); A9FRO3 (https://rest.uniprot.org/uniprotkb/A9FR03); Q55BQ4
(https://rest.uniprot.org/uniprotkb/Q55BQ4); D6TRAO (https://rest.uniprot.org/uniprotkb/D6TRA0); ASUTQ1
(https://rest.uniprot.org/uniprotkb/ASUTQ1); DOWKHY (https://rest.uniprot.org/uniprotkb/DOIWKH9); AOLF90
(https://rest.uniprot.org/uniprotkb/AOLF90); BOXM77 (https://rest.uniprot.org/uniprotkb/B9XM77); BOMCR1
(https://rest.uniprot.org/uniprotkb/BOMCR1); Q7P867 (https://rest.uniprot.org/uniprotkb/Q7P867); D5ZZE2
(https://rest.uniprot.org/uniprotkb/D5ZZE2); DSF3MO (https://rest.uniprot.org/uniprotkb/D8F3M0); C1DK29
(https://rest.uniprot.org/uniprotkb/C1DK?29); F2U5K6 (https://rest.uniprot.org/uniprotkb/F2U5K6); BENJS0
(https://rest.uniprot.org/uniprotkb/BENJ50); DIXCI8 (https://rest.uniprot.org/uniprotkb/D9XCJ8); CST8QS
(https://rest.uniprot.org/uniprotkb/C5T8Q8); A9CIZ9 (https://rest.uniprot.org/uniprotkb/A9CIZ9); E1K284
(https://rest.uniprot.org/uniprotkb/E1K284); Q2J105 (https://rest.uniprot.org/uniprotkb/Q2J105); D3EK88
(https://rest.uniprot.org/uniprotkb/D3EK88); A1VIB7 (https://rest.uniprot.org/uniprotkb/A1VIB7); B1QSI4
(https://rest.uniprot.org/uniprotkb/B1QSI4); A1CJF1 (https://rest.uniprot.org/uniprotkb/A1CJF1); B6K538
(https://rest.uniprot.org/uniprotkb/B6K538); C3X2S0 (https://rest.uniprot.org/uniprotkb/C3X2S0); A2QY53
(https://rest.uniprot.org/uniprotkb/A2QY53); C4R697 (https://rest.uniprot.org/uniprotkb/C4R697); QSKYD7
(https://rest.uniprot.org/uniprotkb/QSKYD7); C7TPWO09 (https://rest.uniprot.org/uniprotkb/C7PW09); AGDXVS5
(https://rest.uniprot.org/uniprotkb/ A6DXVS5); F2IIF5 (https://rest.uniprot.org/uniprotkb/F2IIF5); D3L5G9
(https://rest.uniprot.org/uniprotkb/D3L5G9); BOJAK?2 (https://rest.uniprot.org/uniprotkb/B9JAK?2); CTMRI9
(https://rest.uniprot.org/uniprotkb/C7MRI9); D2RNB3 (https://rest.uniprot.org/uniprotkb/D2RNB3); QSWAP2



(https://rest.uniprot.org/uniprotkb/QSWAP2); DODSTO (https://rest.uniprot.org/uniprotkb/DOD8T0); DOVY89
(https://rest.uniprot.org/uniprotkb/D9VY 89); E3GDKG6 (https://rest.uniprot.org/uniprotkb/E3GDK6); QOCC46
(https://rest.uniprot.org/uniprotkb/Q0CC46); DOYHHG6 (https://rest.uniprot.org/uniprotkb/D9YHH6); ESRIS9
(https://rest.uniprot.org/uniprotkb/ESRIS9); BEWWCS5 (https://rest.uniprot.org/uniprotkb/B6WWCS); EARLMS
(https://rest.uniprot.org/uniprotkb/E4ARLMS); QOFL57 (https://rest.uniprot.org/uniprotkb/QOFL57); Q4WAUS
(https://rest.uniprot.org/uniprotkb/Q4WAUS); C4XJ74 (https://rest.uniprot.org/uniprotkb/C4XJ74); DACQM2
(https://rest.uniprot.org/uniprotkb/D4CQM2); B6QUW?7 (https://rest.uniprot.org/uniprotkb/B6QUW7); F2J064
(https://rest.uniprot.org/uniprotkb/F2J064); D3LU73 (https://rest.uniprot.org/uniprotkb/D3LU73); Q8DIG3
(https://rest.uniprot.org/uniprotkb/Q8DIG3); F3Z141 (https://rest.uniprot.org/uniprotkb/F3Z141); A4X1K8
(https://rest.uniprot.org/uniprotkb/A4X1K8); DAMUVY (https://rest.uniprot.org/uniprotkb/D4MUV9); BOLIB2
(https://rest.uniprot.org/uniprotkb/B9L9B2); Q1LJ79 (https://rest.uniprot.org/uniprotkb/Q1LJ79); F2KMNS8
(https://rest.uniprot.org/uniprotkb/F2KMNS); Q6JWT4 (https://rest.uniprot.org/uniprotkb/Q6JWT4); ASTVR6
(https://rest.uniprot.org/uniprotkb/A8TVR6); D3LVD2 (https://rest.uniprot.org/uniprotkb/D3LVD2); BSZS50
(https://rest.uniprot.org/uniprotkb/B5ZS50); Q4WWR?7 (https://rest.uniprot.org/uniprotkb/Q4WWR7); FAGCQ3
(https://rest.uniprot.org/uniprotkb/F4GCQ3); C8VEQ7 (https://rest.uniprot.org/uniprotkb/C8VEQ7); C1D5D7
(https://rest.uniprot.org/uniprotkb/C1D5D7); B1J7V4 (https://rest.uniprot.org/uniprotkb/B1J7V4); CSEN78
(https://rest.uniprot.org/uniprotkb/CSEN78); Q1D857 (https://rest.uniprot.org/uniprotkb/Q1D857); EOMQ68
(https://rest.uniprot.org/uniprotkb/EOMQ68); D2S5TO (https://rest.uniprot.org/uniprotkb/D2S5T0); Q2LXMS
(https://rest.uniprot.org/uniprotkb/Q2LXMS); C4XRF2 (https://rest.uniprot.org/uniprotkb/C4XRF2); BSEIV4
(https://rest.uniprot.org/uniprotkb/BSEIV4); A5D125 (https://rest.uniprot.org/uniprotkb/A5D125); CSEX94
(https://rest.uniprot.org/uniprotkb/C5SEX94); B3RIVY (https://rest.uniprot.org/uniprotkb/B3RIV9); CSME72
(https://rest.uniprot.org/uniprotkb/CSME72); P32891 (https://rest.uniprot.org/uniprotkb/P32891); Q12HB6
(https://rest.uniprot.org/uniprotkb/Q12HB6); Q89RT4 (https://rest.uniprot.org/uniprotkb/Q89RT4); DSWQS6
(https://rest.uniprot.org/uniprotkb/D5SWQS6); COQKR?7 (https://rest.uniprot.org/uniprotkb/COQKR7); B2W4L9
(https://rest.uniprot.org/uniprotkb/B2W4L9); UPI0001DE95D0
(https://rest.uniprot.org/uniparc/UPI0001 DE95D0); C1DFQ8 (https://rest.uniprot.org/uniprotkb/C1DFQ8);
E3CYX4 (https://rest.uniprot.org/uniprotkb/E3CYX4); F3AWWYS8 (https://rest.uniprot.org/uniprotkb/F3WWY8);
B2T8P7 (https://rest.uniprot.org/uniprotkb/B2T8P7); A1TICO (https://rest.uniprot.org/uniprotkb/A1TICO);
ATWRY1 (https://rest.uniprot.org/uniprotkb/ AITWRY1); Q317B3 (https://rest.uniprot.org/uniprotkb/Q317B3);
D5GZRO (https://rest.uniprot.org/uniprotkb/D5SGZR9); UPI00020CCD1C
(https://rest.uniprot.org/uniparc/UPI00020CCD1C); A6GX56 (https://rest.uniprot.org/uniprotkb/A6GX56);
A2QZV2 (https://rest.uniprot.org/uniprotkb/A2QZV2); D2R6LS (https://rest.uniprot.org/uniprotkb/D2R6L8);
CI9YCESG (https://rest.uniprot.org/uniprotkb/COYCE6); B6BA99 (https://rest.uniprot.org/uniprotkb/B6BA99);
B8H7HO (https://rest.uniprot.org/uniprotkb/BSH7H9); B2AUQ3 (https://rest.uniprot.org/uniprotkb/B2AUQ3);
DSXELS (https://rest.uniprot.org/uniprotkb/DSXELS); UPI00020A9B08
(https://rest.uniprot.org/uniparc/UPI00020A9B08); E7C867 (https://rest.uniprot.org/uniprotkb/E7C867);
D8HQGS (https://rest.uniprot.org/uniprotkb/D8HQGS); BEBDRX6 (https://rest.uniprot.org/uniprotkb/BSDRX6);
B4CTRG6 (https://rest.uniprot.org/uniprotkb/B4CTR6); ESWCRS (https://rest.uniprot.org/uniprotkb/ESWCRS);
Q2W2Y6 (https://rest.uniprot.org/uniprotkb/Q2W2Y6); CISC79 (https://rest.uniprot.org/uniprotkb/C9SC79);
B8GTM3 (https://rest.uniprot.org/uniprotkb/BSGTM3); A4RLF8 (https://rest.uniprot.org/uniprotkb/ A4RLF8);
B8J2X1 (https://rest.uniprot.org/uniprotkb/B8J2X1); BEEKA?2 (https://rest.uniprot.org/uniprotkb/BSEKA2);
E3BDKI1 (https://rest.uniprot.org/uniprotkb/E3BDK1); C5PIU3 (https://rest.uniprot.org/uniprotkb/C5PIU3);
A1RUT75 (https://rest.uniprot.org/uniprotkb/A1RU75); A6Q1U6 (https://rest.uniprot.org/uniprotkb/A6Q1U6);
CI1PFAL1 (https://rest.uniprot.org/uniprotkb/C1PFA1); UPI00020EF8F7
(https://rest.uniprot.org/uniparc/UPI00020EF8F7); C3JLG4 (https://rest.uniprot.org/uniprotkb/C3JLG4);
A1IR3AL (https://rest.uniprot.org/uniprotkb/A1R3A1); C2BEAO (https://rest.uniprot.org/uniprotkb/C2BEAO0);
Q2BNT4 (https://rest.uniprot.org/uniprotkb/Q2BNT4); E2CKCI1 (https://rest.uniprot.org/uniprotkb/E2CKC1);
DI9VFB4 (https://rest.uniprot.org/uniprotkb/DIVFB4); A4EQAY (https://rest.uniprot.org/uniprotkb/ A4EQA9);
B8N175 (https://rest.uniprot.org/uniprotkb/B8N175); A3GI83 (https://rest.uniprot.org/uniprotkb/A3GI&3);
DOCVO03 (https://rest.uniprot.org/uniprotkb/DOCV03); QOCWQI (https://rest.uniprot.org/uniprotkb/QOCWQ1);
QA4FNZO0 (https://rest.uniprot.org/uniprotkb/Q4FNZ0); Q1YH40 (https://rest.uniprot.org/uniprotkb/Q1YH40);,
A9DBHS (https://rest.uniprot.org/uniprotkb/ A9DDBHS8); C3XG63 (https://rest.uniprot.org/uniprotkb/C3XG63);
E1IHB4 (https://rest.uniprot.org/uniprotkb/E11HB4); A4G4E3 (https://rest.uniprot.org/uniprotkb/A4G4E3);
A3SH73 (https://rest.uniprot.org/uniprotkb/A3SH73); E31J53 (https://rest.uniprot.org/uniprotkb/E31J53);
D8GJ22 (https://rest.uniprot.org/uniprotkb/D8GJ22); D3PYO05 (https://rest.uniprot.org/uniprotkb/D3PY05);
D4J7S8 (https://rest.uniprot.org/uniprotkb/D4J7S8); B2JK37 (https://rest.uniprot.org/uniprotkb/B2JK37);
F3YWLS (https://rest.uniprot.org/uniprotkb/F3YWL8); Q11LF7 (https://rest.uniprot.org/uniprotkb/Q11LF7);
C7N5SW3 (https://rest.uniprot.org/uniprotkb/C7N5SW3); Q6BSH?7 (https://rest.uniprot.org/uniprotkb/Q6BSH7);
F2F6HG6 (https://rest.uniprot.org/uniprotkb/F2F6H6); D9X930 (https://rest.uniprot.org/uniprotkb/D9X930);
ATI3P7 (https://rest.uniprot.org/uniprotkb/A7I3P7); E2ZAYO0 (https://rest.uniprot.org/uniprotkb/E2ZAY0);



QINAWS (https://rest.uniprot.org/uniprotkb/QINAWS); B7JEZ4 (https://rest.uniprot.org/uniprotkb/B7JEZ4);
D9UWAYT (https://rest.uniprot.org/uniprotkb/DOUWA7); AIWDW1
(https://rest.uniprot.org/uniprotkb/ ATWDW1); B7R5XS (https://rest.uniprot.org/uniprotkb/B7R5XS); Q148K4
(https://rest.uniprot.org/uniprotkb/Q148K4); A6TUIJS (https://rest.uniprot.org/uniprotkb/A6TUJ8); FOJIFS
(https://rest.uniprot.org/uniprotkb/FOJIFS); C3XMXO9 (https://rest.uniprot.org/uniprotkb/C3XMX9); A9EJ18
(https://rest.uniprot.org/uniprotkb/A9EJ18); F2L3M?2 (https://rest.uniprot.org/uniprotkb/F2L.3M2); E6SHX0
(https://rest.uniprot.org/uniprotkb/E6SHXO0); Q6BMBO (https://rest.uniprot.org/uniprotkb/Q6BMBO0); COQBU7
(https://rest.uniprot.org/uniprotkb/COQBU7); C3N9Z0 (https://rest.uniprot.org/uniprotkb/C3N9Z0); ESLBD7
(https://rest.uniprot.org/uniprotkb/ESLBD7); D3NXAO (https://rest.uniprot.org/uniprotkb/D3NXA0); BOW6L4
(https://rest.uniprot.org/uniprotkb/BOW6L4); D2L.2G6 (https://rest.uniprot.org/uniprotkb/D2L.2G6); FACND6
(https://rest.uniprot.org/uniprotkb/F4ACND6); A1KB42 (https://rest.uniprot.org/uniprotkb/A1KB42); QOG3WS§
(https://rest.uniprot.org/uniprotkb/Q0G3W8); A4IT27 (https://rest.uniprot.org/uniprotkb/A4IT27); E2CAI9
(https://rest.uniprot.org/uniprotkb/E2CAI9); A3PHUO (https://rest.uniprot.org/uniprotkb/A3PHUQ); C7TDSM7
(https://rest.uniprot.org/uniprotkb/C7D8M7); ASPU9S (https://rest.uniprot.org/uniprotkb/A8PU95); Q46XI5
(https://rest.uniprot.org/uniprotkb/Q46XI15); Q2SLH3 (https://rest.uniprot.org/uniprotkb/Q2SLH3); E3HEJS
(https://rest.uniprot.org/uniprotkb/E3HEJ8); BSHU29 (https://rest.uniprot.org/uniprotkb/BSHU29); D1B3D8
(https://rest.uniprot.org/uniprotkb/D1B3D8); Q86 WU2-2 (https://rest.uniprot.org/uniprotkb/Q86 WU2-2);
C7FPBO (https://rest.uniprot.org/uniprotkb/C7FPB0); C7FPF8 (https://rest.uniprot.org/uniprotkb/C7FPF8);
E3Q756 (https://rest.uniprot.org/uniprotkb/E3Q756); UPI0001DE68EE
(https://rest.uniprot.org/uniparc/UPI000 1 DE68EE); C4XWBI1 (https://rest.uniprot.org/uniprotkb/C4XWB1);
A4VGNG (https://rest.uniprot.org/uniprotkb/A4VGNG6); Q7VHU4 (https://rest.uniprot.org/uniprotkb/Q7VHU4);
QOW2QO (https://rest.uniprot.org/uniprotkb/QOW2Q0); Q1GJFO (https://rest.uniprot.org/uniprotkb/Q1GJFO0);
E8TNADY (https://rest.uniprot.org/uniprotkb/ESTNA9); C4JZH6 (https://rest.uniprot.org/uniprotkb/C4JZH6);
C4JE22 (https://rest.uniprot.org/uniprotkb/C4JE22); C8PJBS (https://rest.uniprot.org/uniprotkb/C8PJBS);
DOLRKO (https://rest.uniprot.org/uniprotkb/DOLRK9); BOPGS1 (https://rest.uniprot.org/uniprotkb/BOPGS1);
C5SZX2 (https://rest.uniprot.org/uniprotkb/C5SZX2); DSESF7 (https://rest.uniprot.org/uniprotkb/DSE8F7);
Q12V64 (https://rest.uniprot.org/uniprotkb/Q12V64); UPI000023F637
(https://rest.uniprot.org/uniparc/UP1000023F637); E3Q3K6 (https://rest.uniprot.org/uniprotkb/E3Q3K6);
F3ED31 (https://rest.uniprot.org/uniprotkb/F3ED31); A3PKQ2 (https://rest.uniprot.org/uniprotkb/A3PKQ2);
B3QID7 (https://rest.uniprot.org/uniprotkb/B3QID7); A8IGF7 (https://rest.uniprot.org/uniprotkb/A8IGF7);
F21320 (https://rest.uniprot.org/uniprotkb/F21320); D7B762 (https://rest.uniprot.org/uniprotkb/D7B762);
Q50685 (https://rest.uniprot.org/uniprotkb/Q50685); Q2H4FS5 (https://rest.uniprot.org/uniprotkb/Q2H4F5);
UPIO001FFF2D9 (https://rest.uniprot.org/uniparc/UPI0001 FFF2D9); D5XBAL1
(https://rest.uniprot.org/uniprotkb/D5XBAT1); UPI000155DF78
(https://rest.uniprot.org/uniparc/UPI000155DF78); D1ZL26 (https://rest.uniprot.org/uniprotkb/D1Z1.26);
BI9K5V6 (https://rest.uniprot.org/uniprotkb/BOK5V6); D6SPS8 (https://rest.uniprot.org/uniprotkb/D6SP58);
BS8KTW?7 (https://rest.uniprot.org/uniprotkb/BSKTW7); A1BAB9 (https://rest.uniprot.org/uniprotkb/ A1BAB9);
E1QPUO9 (https://rest.uniprot.org/uniprotkb/E1QPU9); AOLQ66 (https://rest.uniprot.org/uniprotkb/AOLQ66);
C8W3BO (https://rest.uniprot.org/uniprotkb/C8W3B0); ASVNY?3 (https://rest.uniprot.org/uniprotkb/ASVNY3);
F2L976 (https://rest.uniprot.org/uniprotkb/F21.976); BOXRV7 (https://rest.uniprot.org/uniprotkb/BOXRV7);
UPIO001AF585B (https://rest.uniprot.org/uniparc/UPI0001AF585B); F2NMW7
(https://rest.uniprot.org/uniprotkb/F2NMW7); C7TMSV3 (https://rest.uniprot.org/uniprotkb/C7MSV3); D4J5N3
(https://rest.uniprot.org/uniprotkb/D4J5N3); B7JYN4 (https://rest.uniprot.org/uniprotkb/B7JYN4); AOLCU2
(https://rest.uniprot.org/uniprotkb/AOLCU2); D3SNV9 (https://rest.uniprot.org/uniprotkb/D3SNV9); AGEZG9
(https://rest.uniprot.org/uniprotkb/ AGEZG9); A1AS24 (https://rest.uniprot.org/uniprotkb/A1AS24); A1VFF4
(https://rest.uniprot.org/uniprotkb/A1VFF4); Q1 YUS?7 (https://rest.uniprot.org/uniprotkb/Q1YUS7); Q02U99
(https://rest.uniprot.org/uniprotkb/Q02U99); C5M662 (https://rest.uniprot.org/uniprotkb/C5SM662); C8X4S4
(https://rest.uniprot.org/uniprotkb/C8X4S4); Q4WRS52 (https://rest.uniprot.org/uniprotkb/Q4WR52); FOXT90
(https://rest.uniprot.org/uniprotkb/FOXT90); D7WP49 (https://rest.uniprot.org/uniprotkb/D7WP49); ESY 817
(https://rest.uniprot.org/uniprotkb/E5Y817); A7TGQQ7 (https://rest.uniprot.org/uniprotkb/ A7GQQ7); F4DUJ5
(https://rest.uniprot.org/uniprotkb/F4DUJS5); D3PDY5 (https://rest.uniprot.org/uniprotkb/D3PDY5); Q9YEU4
(https://rest.uniprot.org/uniprotkb/Q9YEU4); F2DSAS (https://rest.uniprot.org/uniprotkb/F2DSAS); Q090T7
(https://rest.uniprot.org/uniprotkb/Q090T7); E1V7CI (https://rest.uniprot.org/uniprotkb/E1V7C1); Q12627
(https://rest.uniprot.org/uniprotkb/Q12627); D8PTGS (https://rest.uniprot.org/uniprotkb/DEPTGS); DORQVO
(https://rest.uniprot.org/uniprotkb/DORQV0); D5X5X3 (https://rest.uniprot.org/uniprotkb/D5X5X3); Q139D3
(https://rest.uniprot.org/uniprotkb/Q139D3); UPI0001854FFB
(https://rest.uniprot.org/uniparc/UPI0001854FFB); E8L726 (https://rest.uniprot.org/uniprotkb/E8L726);
C5DCP6 (https://rest.uniprot.org/uniprotkb/C5SDCP6); C8VHS81 (https://rest.uniprot.org/uniprotkb/C8VHS1);
F2L9W1 (https://rest.uniprot.org/uniprotkb/F2LIW1); BEKU63 (https://rest.uniprot.org/uniprotkb/B8KU63);
Q5ARLA4 (https://rest.uniprot.org/uniprotkb/Q5SARL4); F2ULL4 (https://rest.uniprot.org/uniprotkb/F2ULL4);



QOSCED9 (https://rest.uniprot.org/uniprotkb/QOSCE9); A0JSX6 (https://rest.uniprot.org/uniprotkb/A0JSX6);
E6PFZ2 (https://rest.uniprot.org/uniprotkb/E6PFZ2); E3HF45 (https:/rest.uniprot.org/uniprotkb/E3HF45);
D4YMLS (https://rest.uniprot.org/uniprotkb/D4YMLS); E7QRQ9 (https://rest.uniprot.org/uniprotkb/E7QRQ9);
F4P8YS (https://rest.uniprot.org/uniprotkb/F4P8Y5); F2J298 (https://rest.uniprot.org/uniprotkb/F2J298);
C3JTLI1 (https://rest.uniprot.org/uniprotkb/C3JTL1); E6WTZ7 (https://rest.uniprot.org/uniprotkb/E6WTZ7);
A4YZF5 (https://rest.uniprot.org/uniprotkb/A4YZF5); Q2KZ61 (https://rest.uniprot.org/uniprotkb/Q2KZ61);
B2JUT9 (https://rest.uniprot.org/uniprotkb/B2JUT9); AONWIG6 (https://rest.uniprot.org/uniprotkb/ AANWI6);
ASDI72 (https://rest.uniprot.org/uniprotkb/ASDI72); BESHCS7 (https://rest.uniprot.org/uniprotkb/BSHCS7);
F2NS5I2 (https://rest.uniprot.org/uniprotkb/F2N512); D3NT19 (https://rest.uniprot.org/uniprotkb/D3NT19);
Q4HE&S3 (https://rest.uniprot.org/uniprotkb/Q4HES83); ATHVWS (https://rest.uniprot.org/uniprotkb/ ATHVWS);
Q1QIKS (https://rest.uniprot.org/uniprotkb/Q1QIKS8); D2S425 (https://rest.uniprot.org/uniprotkb/D2S425);
D8IRW2 (https://rest.uniprot.org/uniprotkb/D8IRW?2); A4WQE7 (https://rest.uniprot.org/uniprotkb/ A4WQE?7);
E0XQ36 (https://rest.uniprot.org/uniprotkb/E0XQ36); BOUAHS (https://rest.uniprot.org/uniprotkb/BOUAHS);
Q7CXZ7 (https://rest.uniprot.org/uniprotkb/Q7CXZ7); B2SZI2 (https://rest.uniprot.org/uniprotkb/B2SZ12);
Q4ZLU4 (https://rest.uniprot.org/uniprotkb/Q4ZLU4); A1WO0J6 (https://rest.uniprot.org/uniprotkb/ A1W0J6);
B1L3M9 (https://rest.uniprot.org/uniprotkb/B1L3M9); Q28R08 (https://rest.uniprot.org/uniprotkb/Q28R08);
DSIRW4 (https://rest.uniprot.org/uniprotkb/D8IRW4); UPI0000D94179
(https://rest.uniprot.org/uniparc/UPI0000D94179); AJENWS (https://rest.uniprot.org/uniprotkb/ A9ENW5);
AS5VA4Z2 (https://rest.uniprot.org/uniprotkb/A5V4Z2); DOWQ12 (https://rest.uniprot.org/uniprotkb/DOWQ12);
D2L5T6 (https://rest.uniprot.org/uniprotkb/D2L5T6); Q21 YE3 (https://rest.uniprot.org/uniprotkb/Q21YE3);
B6R8D7 (https://rest.uniprot.org/uniprotkb/B6R8D7); DSGIP7 (https://rest.uniprot.org/uniprotkb/D5GIP7);
B8FVI6 (https://rest.uniprot.org/uniprotkb/B8FVI16); D1Z702 (https://rest.uniprot.org/uniprotkb/D172702);
Q2CIXO0 (https://rest.uniprot.org/uniprotkb/Q2CIX0); D5SQP5 (https://rest.uniprot.org/uniprotkb/D5SQPS);
BOXXHY (https://rest.uniprot.org/uniprotkb/BOXXH9); F4AJK4 (https://rest.uniprot.org/uniprotkb/F4AJK4);
E8TGSS (https://rest.uniprot.org/uniprotkb/E8TGSS); D3T1L7 (https://rest.uniprot.org/uniprotkb/D3T1L7);
D3S907 (https://rest.uniprot.org/uniprotkb/D3S907); A4FGGO6 (https://rest.uniprot.org/uniprotkb/A4FGG6);
D7CMDO (https://rest.uniprot.org/uniprotkb/D7CMDO0); D7A7G4 (https://rest.uniprot.org/uniprotkb/D7A7G4);
A9UTI16 (https://rest.uniprot.org/uniprotkb/A9UT16); QOBSS4 (https://rest.uniprot.org/uniprotkb/Q0BSS4);
FACMQO (https://rest.uniprot.org/uniprotkb/F4CMQO0); C6BVR4 (https://rest.uniprot.org/uniprotkb/C6BVR4);
C6PTUG (https://rest.uniprot.org/uniprotkb/C6PTUG); QSFP89 (https://rest.uniprot.org/uniprotkb/Q5FP89);
E4NEC2 (https://rest.uniprot.org/uniprotkb/E4NEC2); Q7NCBO (https://rest.uniprot.org/uniprotkb/Q7NCBO0);
Q47JF4 (https://rest.uniprot.org/uniprotkb/Q47JF4); Q2KYE1 (https://rest.uniprot.org/uniprotkb/Q2KYE1);
D6SLE4 (https://rest.uniprot.org/uniprotkb/D6SLE4); D8F549 (https://rest.uniprot.org/uniprotkb/D8F549);
D6ZZG6 (https://rest.uniprot.org/uniprotkb/D6Z2G6); BOWAY?2 (https://rest.uniprot.org/uniprotkb/BOWAY2);
Q6MJ93 (https://rest.uniprot.org/uniprotkb/Q6MJ93); D1AA97 (https://rest.uniprot.org/uniprotkb/D1AA97);
B8MMSS5 (https://rest.uniprot.org/uniprotkb/BSMMSS); C4AKUHO (https://rest.uniprot.org/uniprotkb/C4KUHO);
F4QMD9 (https://rest.uniprot.org/uniprotkb/F4QMD9); Q6GOE4 (https://rest.uniprot.org/uniprotkb/Q6GOE4);
A1CGJ6 (https://rest.uniprot.org/uniprotkb/A1CGJ6); Q6FQMO (https://rest.uniprot.org/uniprotkb/Q6FQMO);
Q6L072 (https://rest.uniprot.org/uniprotkb/Q61L.072); C6M397 (https://rest.uniprot.org/uniprotkb/C6M397);
ATF310 (https://rest.uniprot.org/uniprotkb/A7F310); B6R001 (https://rest.uniprot.org/uniprotkb/B6R001);
C8X203 (https://rest.uniprot.org/uniprotkb/C8X203); Q30TMS (https://rest.uniprot.org/uniprotkb/Q30TMS);
COSOT8 (https://rest.uniprot.org/uniprotkb/COS0T8); A6GNKS (https://rest.uniprot.org/uniprotkb/ A6GNKS);
COWB76 (https://rest.uniprot.org/uniprotkb/COWB76); D8FOTO (https://rest.uniprot.org/uniprotkb/DEF0TO);
D5RHMS (https://rest.uniprot.org/uniprotkb/DSRHMS); F1QXMS5 (https://rest.uniprot.org/uniprotkb/F1QXMS5);
Q2K G40 (https://rest.uniprot.org/uniprotkb/Q2KG40); D5SP7HI (https://rest.uniprot.org/uniprotkb/D5SP7H1);
D1AQO90 (https://rest.uniprot.org/uniprotkb/D1AQ90); C7TMX80 (https://rest.uniprot.org/uniprotkb/C7MX80);
E4M2T1 (https://rest.uniprot.org/uniprotkb/E4M2T1); Q3BUE] (https://rest.uniprot.org/uniprotkb/Q3BUE1);
Q86WU?2 (https://rest.uniprot.org/uniprotkb/Q86WU2); ESY2L5 (https://rest.uniprot.org/uniprotkb/ESY2L5);
ATHPS53 (https://rest.uniprot.org/uniprotkb/A1HP53); B4R9HO (https://rest.uniprot.org/uniprotkb/B4R9HO);
D3S2J4 (https://rest.uniprot.org/uniprotkb/D3S2J4); C4YP96 (https://rest.uniprot.org/uniprotkb/C4YP96);
B6IUO3 (https://rest.uniprot.org/uniprotkb/B6IU03); C7THSG4 (https://rest.uniprot.org/uniprotkb/C7HSG4);
Q94AX4 (https://rest.uniprot.org/uniprotkb/Q94AX4); E7RY91 (https://rest.uniprot.org/uniprotkb/E7RY91);
B8GBGO (https://rest.uniprot.org/uniprotkb/BEGBGO); UP1000200186C
(https://rest.uniprot.org/uniparc/UP1000200186C); QSSKY8 (https://rest.uniprot.org/uniprotkb/Q5SKY8);
B8FWMI (https://rest.uniprot.org/uniprotkb/BSFWM1); QSLMT4 (https://rest.uniprot.org/uniprotkb/Q5LMT4);
EOQIJI9 (https://rest.uniprot.org/uniprotkb/E0QJI9); D2UA72 (https://rest.uniprot.org/uniprotkb/D2UA72);
A9FEIS8 (https://rest.uniprot.org/uniprotkb/ A9FEIS); BOJ9W4 (https://rest.uniprot.org/uniprotkb/B9JOW4);
A6G2T7 (https://rest.uniprot.org/uniprotkb/A6G2T7); ASVHIS (https://rest.uniprot.org/uniprotkb/ ASVH95);
FOLDK1 (https://rest.uniprot.org/uniprotkb/FOLDK1); B6R417 (https://rest.uniprot.org/uniprotkb/B6R417);
B3DUE?7 (https://rest.uniprot.org/uniprotkb/B3DUE7); C8XJR7 (https://rest.uniprot.org/uniprotkb/C8XJR7);
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E1VGQO6 (https://rest.uniprot.org/uniprotkb/E1VGQ6); BOROGS (https://rest.uniprot.org/uniprotkb/BOR0GS);
UPI00016A8049 (https://rest.uniprot.org/uniparc/UPI00016A8049); E7TR370
(https://rest.uniprot.org/uniprotkb/E7R370); UPI00020EF04B
(https://rest.uniprot.org/uniparc/UPI00020EF04B); QOU9Y3 (https://rest.uniprot.org/uniprotkb/QOU9Y 3);
Q2GS8T9 (https://rest.uniprot.org/uniprotkb/Q2G8T9); A3TY45 (https://rest.uniprot.org/uniprotkb/A3TY45);
A9RFKO (https://rest.uniprot.org/uniprotkb/ A9RFKO0); B2IEC5 (https://rest.uniprot.org/uniprotkb/B2IECS);
Q31RL1 (https://rest.uniprot.org/uniprotkb/Q31RL1); Q16CG8 (https://rest.uniprot.org/uniprotkb/Q 16CG8);
Q2RWBH4 (https://rest.uniprot.org/uniprotkb/Q2RWB4); B2UBS3 (https://rest.uniprot.org/uniprotkb/B2UBS3);
E2RSL6 (https://rest.uniprot.org/uniprotkb/E2RSL6); B2WBK4 (https://rest.uniprot.org/uniprotkb/B2WBK4);
UPIO000E49631 (https://rest.uniprot.org/uniparc/UPI0000E49631); AIRZY9
(https://rest.uniprot.org/uniprotkb/A1RZY9); F21.975 (https://rest.uniprot.org/uniprotkb/F2L975); B3PR95
(https://rest.uniprot.org/uniprotkb/B3PR9S5); F2ZIS8 (https://rest.uniprot.org/uniprotkb/F2ZIS8); A4Z0V5
(https://rest.uniprot.org/uniprotkb/A4Z0VS5); A9IQN3 (https://rest.uniprot.org/uniprotkb/A9IQN3); D6WE92
(https://rest.uniprot.org/uniprotkb/D6WE92); ASTMB9 (https://rest.uniprot.org/uniprotkb/ ASTMB9); D7E531
(https://rest.uniprot.org/uniprotkb/D7E531); B6HF53 (https://rest.uniprot.org/uniprotkb/B6HF53); B2A9U2
(https://rest.uniprot.org/uniprotkb/B2A9U2); AOB9P4 (https://rest.uniprot.org/uniprotkb/ AOB9P4); QSLVR6
(https://rest.uniprot.org/uniprotkb/Q5LVR6); A3SN13 (https://rest.uniprot.org/uniprotkb/A3SN13); Q48GS1
(https://rest.uniprot.org/uniprotkb/Q48GS1); DOMP61 (https://rest.uniprot.org/uniprotkb/DIMP61); B6JFL6
(https://rest.uniprot.org/uniprotkb/B6JFL6); C3MEF7 (https://rest.uniprot.org/uniprotkb/C3MEF7); E4VHS6
(https://rest.uniprot.org/uniprotkb/E4VHS6); E1FPX3 (https://rest.uniprot.org/uniprotkb/E1FPX3); ATHEHS
(https://rest.uniprot.org/uniprotkb/ A7THEHS); F3AKWWS (https://rest.uniprot.org/uniprotkb/F3KWW8); B7A6Q4
(https://rest.uniprot.org/uniprotkb/B7A6Q4); D3PKP2 (https://rest.uniprot.org/uniprotkb/D3PKP2); B3QCS9
(https://rest.uniprot.org/uniprotkb/B3QCS9); FAGQX1 (https://rest.uniprot.org/uniprotkb/F4GQX1); Q47CF1
(https://rest.uniprot.org/uniprotkb/Q47CF1); D2S485 (https://rest.uniprot.org/uniprotkb/D2S485); DOCRN4
(https://rest.uniprot.org/uniprotkb/DOCRN4); FONTRO (https://rest.uniprot.org/uniprotkb/FONTRO); D4KDA?2
(https://rest.uniprot.org/uniprotkb/D4KDA2); ASUV62 (https://rest.uniprot.org/uniprotkb/ASUV62); AITWTK3
(https://rest.uniprot.org/uniprotkb/ A1TWTK3); A7IF77 (https://rest.uniprot.org/uniprotkb/A71IF77); DOMVU6
(https://rest.uniprot.org/uniprotkb/DOMVUG6); CTRCI6 (https://rest.uniprot.org/uniprotkb/C7RC96); B3TCR6
(https://rest.uniprot.org/uniprotkb/B3TCR6); EITIM9 (https://rest.uniprot.org/uniprotkb/E1TIM9); D3SVGO0
(https://rest.uniprot.org/uniprotkb/D3SVGO0); ESWCF3 (https://rest.uniprot.org/uniprotkb/ESWCF3); B7V5P6
(https://rest.uniprot.org/uniprotkb/B7V5P6); A6GRBS5 (https://rest.uniprot.org/uniprotkb/ A6GRBS5); F4AB7T1
(https://rest.uniprot.org/uniprotkb/F4B7T1); B6AWLY (https://rest.uniprot.org/uniprotkb/B6AWL9); C1G809
(https://rest.uniprot.org/uniprotkb/C1G809); FOXUS2 (https://rest.uniprot.org/uniprotkb/FOXU52); A6CMI5
(https://rest.uniprot.org/uniprotkb/ A6CMIS); D5QT43 (https://rest.uniprot.org/uniprotkb/D5QT43); Q5P348
(https://rest.uniprot.org/uniprotkb/Q5P348); A6E466 (https://rest.uniprot.org/uniprotkb/A6E466); F2KJ62
(https://rest.uniprot.org/uniprotkb/F2KJ62); Q89GX1 (https://rest.uniprot.org/uniprotkb/Q89GX1); FOSKGI
(https://rest.uniprot.org/uniprotkb/FOSKG1); B8IND4 (https://rest.uniprot.org/uniprotkb/B8IND4); QOFDJ1
(https://rest.uniprot.org/uniprotkb/QOFDJ1); B2JGF8 (https://rest.uniprot.org/uniprotkb/B2JGF8); E7TREF4
(https://rest.uniprot.org/uniprotkb/E7REF4); C6CFL7 (https://rest.uniprot.org/uniprotkb/C6CFL7); C7ZG87
(https://rest.uniprot.org/uniprotkb/C72G87); B2ZUGLS (https://rest.uniprot.org/uniprotkb/B2UGLS); A3V757
(https://rest.uniprot.org/uniprotkb/A3V757); B2IV23 (https://rest.uniprot.org/uniprotkb/B2IV23); COQJA3
(https://rest.uniprot.org/uniprotkb/COQJA3); C3AUF3 (https://rest.uniprot.org/uniprotkb/C3AUF3); Q3SP41
(https://rest.uniprot.org/uniprotkb/Q3SP41); ASWALDY (https://rest.uniprot.org/uniprotkb/ ASWAL9); Q97B62
(https://rest.uniprot.org/uniprotkb/Q97B62); DICHX?7 (https://rest.uniprot.org/uniprotkb/D1CHX7); E6LB87
(https://rest.uniprot.org/uniprotkb/E6LB87); DSCPCS5 (https://rest.uniprot.org/uniprotkb/D5CPC5); C3YFC6
(https://rest.uniprot.org/uniprotkb/C3YFC6); F4Q4J3 (https://rest.uniprot.org/uniprotkb/F4Q4J3); ASDUQ9
(https://rest.uniprot.org/uniprotkb/A5DUQ9); A7TIGH2 (https://rest.uniprot.org/uniprotkb/A7IGH2); ESA1Y4
(https://rest.uniprot.org/uniprotkb/E5A1Y4); ESWGB3 (https://rest.uniprot.org/uniprotkb/ESWGB3); Q3IPHS
(https://rest.uniprot.org/uniprotkb/Q3IPHS); D5SVO0ZS5 (https://rest.uniprot.org/uniprotkb/D5V0Z5); A1VGJI4
(https://rest.uniprot.org/uniprotkb/A1VGJ4); A6QC61 (https://rest.uniprot.org/uniprotkb/A6QC61); DON339
(https://rest.uniprot.org/uniprotkb/DON339); AOR298 (https://rest.uniprot.org/uniprotkb/AOR298); AGEJW9
(https://rest.uniprot.org/uniprotkb/ A6EJW9); A9WF29 (https://rest.uniprot.org/uniprotkb/ AAWF29); A4EQ89
(https://rest.uniprot.org/uniprotkb/A4EQ89); DISZHS (https://rest.uniprot.org/uniprotkb/D9SZH5); FORUG4
(https://rest.uniprot.org/uniprotkb/FORUG4); A1L2RO (https://rest.uniprot.org/uniprotkb/A1L2R0); ATURV6
(https://rest.uniprot.org/uniprotkb/A1URV6); A3W2Z7 (https://rest.uniprot.org/uniprotkb/A3W2Z7); F3LMV7
(https://rest.uniprot.org/uniprotkb/F3LMV7); BSDRHS5 (https://rest.uniprot.org/uniprotkb/BSDRHS); Q47AT6
(https://rest.uniprot.org/uniprotkb/Q47AT6); CTYMF9 (https://rest.uniprot.org/uniprotkb/C7YMF9); QOABXS5
(https://rest.uniprot.org/uniprotkb/Q0OABXS); UPI00016A825E
(https://rest.uniprot.org/uniparc/UPI00016A825E); B9JSJ4 (https://rest.uniprot.org/uniprotkb/B9JSJ4); ASLIY9
(https://rest.uniprot.org/uniprotkb/ASLIY9); EOEVPY (https://rest.uniprot.org/uniprotkb/ESEVP9); BOYZ18
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(https://rest.uniprot.org/uniprotkb/B9YZ18); BOD2T3 (https://rest.uniprot.org/uniprotkb/BOD2T3);
UPI000190836F (https://rest.uniprot.org/uniparc/UPI000190836F); E4L019
(https://rest.uniprot.org/uniprotkb/E41.019); BOMGO3 (https://rest.uniprot.org/uniprotkb/BOIMGO03); AOKNB3
(https://rest.uniprot.org/uniprotkb/ A9KNB3); EATWIJ4 (https://rest.uniprot.org/uniprotkb/E4TWJ4); A6WZS9
(https://rest.uniprot.org/uniprotkb/ A6WZS9); A8ZRPS5 (https://rest.uniprot.org/uniprotkb/A8ZRP5); Q6G4E1
(https://rest.uniprot.org/uniprotkb/Q6G4E1); UPI0001CBAFDO

(https://rest.uniprot.org/uniparc/UPI000 1 CBAFDO0); Q1QU24 (https://rest.uniprot.org/uniprotkb/Q1QU24);
C8Q182 (https://rest.uniprot.org/uniprotkb/C8Q182); A91727 (https://rest.uniprot.org/uniprotkb/A91727);
Q1IMY43 (https://rest.uniprot.org/uniprotkb/Q1MY43); FALBJ2 (https://rest.uniprot.org/uniprotkb/F4LBJ2);
Q2GA®62 (https://rest.uniprot.org/uniprotkb/Q2GA62); CONLP1 (https://rest.uniprot.org/uniprotkb/CONLP1);
Q2KXDO (https://rest.uniprot.org/uniprotkb/Q2KXD0); D4XF63 (https://rest.uniprot.org/uniprotkb/D4XF63);
C8WT16 (https://rest.uniprot.org/uniprotkb/C8WT16); D3UGC4 (https://rest.uniprot.org/uniprotkb/D3UGC4);
C7QF73 (https://rest.uniprot.org/uniprotkb/C7QF73); A9COT3 (https://rest.uniprot.org/uniprotkb/A9COT3);
Q3JLQ7 (https://rest.uniprot.org/uniprotkb/Q3JLQ7); Q4PFP4 (https://rest.uniprot.org/uniprotkb/Q4PFP4);
COEX13 (https://rest.uniprot.org/uniprotkb/COEX13); A3LTY9 (https://rest.uniprot.org/uniprotkb/A3LTY9);
A6UB34 (https://rest.uniprot.org/uniprotkb/A6UB34); D8J206 (https://rest.uniprot.org/uniprotkb/D8J206);
DOURI3 (https://rest.uniprot.org/uniprotkb/DOURI3); A81J56 (https://rest.uniprot.org/uniprotkb/A81J56);
F2THRS3 (https://rest.uniprot.org/uniprotkb/F2THR3); BSFFL9 (https://rest.uniprot.org/uniprotkb/BSFFL9);
A1US5V6 (https://rest.uniprot.org/uniprotkb/A1U5V6); Q10XCS5 (https://rest.uniprot.org/uniprotkb/Q10XCS5);
B3QHPS (https://rest.uniprot.org/uniprotkb/B3QHPS8); AICFY7 (https://rest.uniprot.org/uniprotkb/A1CFY7);
C3KC25 (https://rest.uniprot.org/uniprotkb/C3KC25); A3Z112 (https://rest.uniprot.org/uniprotkb/A3Z112);
C5GN98 (https://rest.uniprot.org/uniprotkb/CSGN98); FOUJP7 (https://rest.uniprot.org/uniprotkb/FOUJP7);
B7K3EOQ (https://rest.uniprot.org/uniprotkb/B7K3E0); C0Z8J6 (https://rest.uniprot.org/uniprotkb/C0Z8J6);
Q2SA67 (https://rest.uniprot.org/uniprotkb/Q2SA67); Q1YGIJ9 (https://rest.uniprot.org/uniprotkb/Q1YGJ9);
Q13BQ5 (https://rest.uniprot.org/uniprotkb/Q13BQ5); Q11GU7 (https://rest.uniprot.org/uniprotkb/Q11GU7);
DS5TT74 (https://rest.uniprot.org/uniprotkb/D5TT74); UPI0001B45946
(https://rest.uniprot.org/uniparc/UP10001B45946); FAGW59 (https://rest.uniprot.org/uniprotkb/F4GW59);
UPI00020D3CC7 (https://rest.uniprot.org/uniparc/UP100020D3CC7); Q7TMAG6
(https://rest.uniprot.org/uniprotkb/Q7MAG6); UPI0001745B2A
(https://rest.uniprot.org/uniparc/UP10001745B2A); DSRIXS (https://rest.uniprot.org/uniprotkb/D5SRJIXS5);
B3S947 (https://rest.uniprot.org/uniprotkb/B3S947); EOKOU?2 (https://rest.uniprot.org/uniprotkb/EOK0U2);
Q8THOI1 (https://rest.uniprot.org/uniprotkb/Q8THI1); BSKLBS5 (https://rest.uniprot.org/uniprotkb/BSKLB5);
F3L1Z9 (https://rest.uniprot.org/uniprotkb/F3L1Z9); P39976 (https://rest.uniprot.org/uniprotkb/P39976);
UPIO00180BEFF (https://rest.uniprot.org/uniparc/UPI000180BEFF); Q2IYH6
(https://rest.uniprot.org/uniprotkb/Q2IYH6); C5PB22 (https://rest.uniprot.org/uniprotkb/C5PB22); E6VT36
(https://rest.uniprot.org/uniprotkb/E6VT36); DSAPN1 (https://rest.uniprot.org/uniprotkb/DSAPN1); C7LQTO
(https://rest.uniprot.org/uniprotkb/C7LQT0); Q0G645 (https://rest.uniprot.org/uniprotkb/Q0G645); D8F1U2
(https://rest.uniprot.org/uniprotkb/D8F1U2); A1B435 (https://rest.uniprot.org/uniprotkb/A1B435); QOFDC9
(https://rest.uniprot.org/uniprotkb/QOFDC9); A9IQL6 (https://rest.uniprot.org/uniprotkb/A91QL6); A7SQV7
(https://rest.uniprot.org/uniprotkb/A7SQV7); QOA7E9 (https://rest.uniprot.org/uniprotkb/QOA7E9); D3FW49
(https://rest.uniprot.org/uniprotkb/D3FW49); C6BD57 (https://rest.uniprot.org/uniprotkb/C6BD57); Q0C363
(https://rest.uniprot.org/uniprotkb/Q0C363); D8QSHS (https://rest.uniprot.org/uniprotkb/D8QSHSE); DEPKA6
(https://rest.uniprot.org/uniprotkb/D8PKA6); DATDU?2 (https://rest.uniprot.org/uniprotkb/D4TDU2); FAXKR7
(https://rest.uniprot.org/uniprotkb/F4XKR7);
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Supplementary Table 1. Distribution of mutants selected for thermostability according to
their final score after visual inspection.

Final score 0 1 2 3 4 n/a
Number of mutants 72 185 185 45 4 5

As described in the experimental procedures, the mutants were assessed based on the physicochemical
interactions between the new residues and their environment and the structural variability. A score of 1
was assigned to every detrimental effect observed per mutation. 72 mutations scored 0 and were selected

for further analysis. In the last column (n/a), the number of mutants for which MD failed is listed.
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Supplementary Table 2. Kinetic and thermostability properties of EUGO variants.

Variants Tm (°C) ATn(°C)  Kv (UM)?®  Kea (51)?
Wild-type EUGO 66.5+0.0 - 43.0+22 6.8+0.2
H434Y-EUGO 73.0+04 +6.5 1429+126 27+0.1
H434W-EUGO 70.0£0.0 +3.5 1245+91 19+0.1
S81H-EUGO 71.2x£0.3 +4.7 448+34 48+x0.1
A423M-EUGO 69.2 £0.3 +2.7 754+36 53x01
S518P-EUGO 69.0+0.0 +2.5 37625 46+0.1
D202N-EUGO 69.0 £ 0.7 +2.5 7.4+0.3 1.3+0.0
1445D-EUGO 68.5+0.0 +2.0 65.0+£6.0 57x01
EUGO2X (S81H+A423M) 72.0x0.0 +5.5 1182+ 109 6.8+0.2
EUGO3X (S81H+A423M+ S518P) 73.5%0.0 +7.0 73.1+£50 5802

EUGO4X (S81H+A423M+S518P+1445D)  74.0+0.0 +7.5 92+108 65+0.3

EUGOS5X

(S81H+A423M+S518P+1445D+H434Y) 80.0+£0.0 +135 1776+158 48+0.2

2 Km and kear vValues are based on rates determined at 7 different substrate concentrations (each in

duplicate); for each average, the error was smaller than 5%. Vanillyl alcohol was used as a substrate.
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Supplementary Table 3. Data collection and refinement statistics for S394V-EUGO5X and

PROGO.
S394V-EUGO5X PROGO
Space group P2; 12
Unit cell axes (A) 149.64, 79.43,189.18 114.19, 142.40,
288.52
Unit cell angles (°) 90, 96.25, 90 90, 100.41, 90
Resolution (A) 2.8 2.4
PDB code 7YWU YWV
Rsym®® 0.166 (1.099) 0.129 (1.264)
CCu2 0.974 (0.468) 0.992 (0.466)
Completeness® (%) 97.8 (98.8) 99.3 (100.0)
Unique reflections 106726 175685
Redundancy 3.5(3.7) 3.1(3.2)
I/c® 6.6 (1.3) 7.8 (1.1)
N° of non-hydrogen
atoms 32569/8x53 33568/8x53
protein/FAD 8x13 8x13
ligand 33 313
water
Average B value (A?)  55.77 58.80
Rerys® (%) 22.9 22.23
RfreeC (%) 27.4 26.16
Rms bond length (&)  0.014 0.014
Rms bond angles (°) 1.81 1.77

? Rym=2| li-<I> | /2_l;, where li is the intensity of i observation and <I> is the mean intensity of

the reflection.

bValues in parentheses are for reflections in the highest resolution shell.
€ Reryst=2_ | Fobs-Fealc | /22| Fobs | Where Fobns and Feaic are the observed and calculated structure
factor amplitudes, respectively. Reryst and Rsree Were calculated using the working and test sets,

respectively.
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Supplementary Figure 1. Comparison between wild-type EUGO and S394V-EUGO5X.
Superposition of the backbone of wild-type EUGO (wheat) and S394V-EUGOS5X (green).
The five stabilizing mutation sites are represented with red spheres. The chemoselectivity-
affording S394V mutation is indicated as a blue sphere. The FAD is shown in yellow sticks.
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Supplementary Figure 2. Time-course absorbance spectra of an incubation of 200 pM 4-n-
propylguaiacol with 10 uM S394V-EUGOS5X (50 mM KPi, pH 7.5, 25°C). Absorbance
spectra were collected at indicated time intervals. The fully oxidized enzyme (t = 0) is also
included (black line) by collecting the absorbance spectrum before addition of substrate. Upon
adding the substrate, the absorbance of the flavin cofactor at around 450 nm is largely
reduced, indicative for a partial reduced or modified flavin cofactor. At the end of the
incubation, conversion of 4-n-propylguaiacol is complete and the oxidized flavin cofactor is

restored.
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Supplementary Figure 3. 'H NMR (top) and '*C (bottom) spectra of E/Z isoeugenol isolated

from whole-cells catalyzed reaction.



