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Supplementary Table S1. Characteristics of the experimentally characterized bile salt

hydrolases.

Entry Organism Length |Cluster References
QIWR93 Lactobacillus salivarius 316 Cluster2 (Fang et al., 2009)
C7AQXS8 Lactobacillus salivarius 324 Cluster2 (Fang et al., 2009)
C7AQY2 Lactobacillus salivarius 324 Cluster2 (Bietal., 2013)
C7AQX9 Lactobacillus salivarius 325 Cluster2 (Bietal., 2013)
J7TH3P9 Lactobacillus salivarius 324 Cluster2 (Wang et al., 2012)
AOAOR2GIE1 Lactobacillus plantarum 324 Cluster2 (Ren et al., 2011)
Q06115 Lactobacillus plantarum 324 Cluster2 (Christiaens et al., 1992)
M1R991 Lactobacillus plantarum 328 Cluster2 (Guetal., 2014)
MI1R367 Lactobacillus plantarum 317 Cluster6 (Guetal., 2014)
B9V405 Lactobacillus gasseri 325 Cluster2 (Jiang et al., 2010)
AOATYOE209 Lactobacillus gasseri 326 Cluster2 (Rani et al., 2017)
Q5FKM3 Lactobacillus acidophilus 325 Cluster2 (McAuliffe et al., 2005)
QSFKS51 Lactobacillus acidophilus 325 Cluster2 (McAuliffe et al., 2005)
ASVJHO Lactobacillus reuteri 325 Cluster2 (Bustos et al., 2016)
AO0A1B3PS02 Lactobacillus johnsonii 326 Cluster2 (Chae et al., 2013)
AS5SHKP3 Lactobacillus acidophilus 316 Cluster2 (Chae et al., 2013)
AOA2MONK78  |Lactobacillus johnsonii 325 Cluster2 (Chae et al., 2013)
QIF660 Lactobacillus johnsonii 326 Cluster2 (Elkins et al., 2001)
P97038 Lactobacillus johnsonii 316 Cluster2 (Elkins et al., 2001)
H6WSA2 Lactobacillus fermentum 325 Cluster5 (Kumar et al., 2013)
AOA1F0S498 Lactobacillus sp. HMSC056D05 338 Cluster7 (Kaya et al., 2017)
QI9KK62 Bifidobacterium longum 317 Cluster2 (Kumar et al., 2006)
AO0A087BLS81 Bifidobacterium longum 317 Cluster2 (Jarocki et al., 2014)
QO6R974 Bifidobacterium bifidum 316 Cluster2 (Kim et al., 2004)
GOYYC2 Bifidobacterium animalis 314 Cluster2 (Jarocki, 2011)
Q53CP8 Bifidobacterium animalis 314 Cluster2 (Kim and Lee, 2008)
AO0A072MTF9 Bifidobacterium pseudocatenulatum 316 Cluster2 (Jarocki et al., 2014)
P54965 Clostridium perfringens 329 Cluster2 (Rossocha et al., 2005)
C7CXIJ5 Enterococcus faecalis T2 324 Cluster2 (Chand et al., 2018)
E2YQS1 Enterococcus faecalis DAPTO 512|355 Cluster7 (Song et al., 2019)
R6GBZ3 Eubacterium hallii CAG:12 324 Cluster2 (Song et al., 2019)
AOA380KNN4 Streptococcus infantarius 325 Cluster2 (Song et al., 2019)
D6DDIO Bifidobacterium longum 334 Cluster2 (Song et al., 2019)




AOA3A6KGT7  |Bacteroides sp. AF35-22 361 Cluster3(S) (Song et al., 2019)
A0A3A6KI09 Bacteroides sp. AF35-22 351 Cluster1(S) (Song et al., 2019)
Q8A600 Bacteroides thetaiotaomicron 352 Cluster1(S) (Yao et al., 2018)

AO0A416F798 Clostridium sp. AF32-TAC 336 Cluster4 (Song et al., 2019)
ATLYY3 Bacteroides ovatus 359 Cluster3(S) (Jones et al., 2008)
A7V5S3 Bacteroides uniformis 361 Cluster3(S) (Jones et al., 2008)
ASZA20 Eubacterium ventriosum ATCC 27560(329 Cluster2 (Jones et al., 2008)
ASZWRO Blautia obeum ATCC 29174 325 Cluster2 (Jones et al., 2008)
A5ZM11 Blautia obeum ATCC 29174 326 Cluster2 (Jones et al., 2008)
A4E835 Collinsella aerofaciens ATCC 25986 [308 Cluster2 (Jones et al., 2008)
ATASK1 Bifidobacterium adolescentis 1.2-32 347 Cluster2 (Jones et al., 2008)

(S): BSH with signal peptide.
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Supplementary Table S2. Characteristics of the metagenomic datasets included in this

study.

A ccession Health and Countries Sequencing Methods References

[Number Disease sample
amounts

PRIEB5224 healthy (109) Denmark, Spain ~ |[Ilumina HiSeq 2000 (Li et al., 2014)
CD (39)
UC (64)

PRINA389280  |healthy (65) USA [llumina HiSeq 2000 (Schirmer et al., 2018)
CD (151)
UC (84)

PRIEB7774 healthy (63) Austria [llumina HiSeq 2000 (Feng et al., 2015)
CA (47)
CRC (46)

PRJIEB6070 healthy (61) France, Germany |[llumina HiSeq 2000 (Zeller et al., 2014)
CA (42)

PRJEB12449 healthy (52) USA [llumina HiSeq 2000 (Vogtmann et al., 2016)
CRC (52)

PRIEB10878 healthy (54) China [llumina HiSeq 2000 (Yu et al., 2017)
CRC (74)

PRINA389927  |healthy (28) USA, Canada [llumina HiSeq 4000 (Hannigan et al., 2018)
CA (28)
CRC (28)

PRINA447983  |healthy (28) [taly [llumina HiSeq 2500 (Thomas et al., 2019)
CRC (32)

PRJEB27928 healthy (60) Germany [llumina HiSeq 2000 (Wirbel et al., 2019)
CRC (22) [llumina HiSeq 4000

PRJEB4336 healthy (123) Denmark [llumina Genome Analyzer 11 (Le Chatelier et al.,
OB (169) [llumina Genome Analyzer IIx 2013)

[lumina HiSeq 2000

PRINA422434 healthy (183) China [llumina Genome Analyzer II (Qin et al., 2012)
T2D (187)

PRINA354235  |healthy (308) USA [lumina HiSeq 2500 (Loomba et al.,

[PRINA373901 m-NAFLD (74) 2017;Abu-Ali et al.,
a-NAFLD (12) 2018)

PRJEB6337 healthy (114) China [1lumina HiSeq 2000 (Qin et al., 2014)
LC (123)




PRJEB21528 healthy (171) China [1lumina HiSeq 2000 (Jie et al., 2017)
CVD (214)

PRJEB17784 healthy (28) Germany [llumina HiSeq 4000 (Bedarf et al., 2017)
PD (31)

PRIEB28847 healthy (22) Sweden [lumina MiSeq V3 chemistry (Lindefeldt et al., 2019)
epilepsy (24)

IPRINA453965 healthy (71) China [llumina HiSeq X Ten (Zhu et al., 2018)
BC (62)

[Validation

cohorts

[PRJEB1220 healthy (236) Denmark, Spain  |[llumina Genome Analyzer II, (Niclsen et al., 2014)
CD (13) [llumina Genome Analyzer IIx,
UC (69) [1lumina HiSeq 2000

PRJEB6070 healthy (61) France, Germany [[llumina HiSeq 2000 (Zeller et al., 2014)
CRC (91)

The sample numbers used in the analysis are shown after the cases. Abbreviations: UC:
ulcerative colitis, CD: Crohn's disease, CA: colorectal adenomas, CRC: colorectal cancer, OB:
obesity, T2D: Type 2 diabetes, NAFLD: non-alcoholic fatty liver disease, LC: liver cirrhosis,

CVD: cardiovascular disease, PD: Parkinson’s disease, BC: Breast cancer.
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Supplementary Figure S1.

Supplementary Figure S1. Protein sequence similarity network (SSN) of bile salt hydrolases
(BSHs). The proteins listed in Table S1 were used as queries to BLAST against the UniProt database
with the parameters described in the “Methods.” The queries and BLAST results (5,790 proteins in
total) were used to generate the network using an e-value threshold of 107%° (>30% sequence identity,
(a)) or an e-value threshold of 1077° (>50% sequence identity, (b)). The network displayed 2,396
nodes representing 5,790 proteins filtered at 90% sequence identity. Each cluster was sequentially
ranked and labeled based on node number. In B, the enzymes listed Supplementary Table 1 is
enlarged. Nodes from the same phylum in the network have the same color, which is shown in figure
1.
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Supplementary Figure S2. Sequence alignment of representative sequences from Clusters 1—
7. The UniProt IDs of the 7 enzymes from Clusters 1-7 are listed on the left. The secondary
structure was predicted based on the enzyme from Bacteroides thetaiotaomicron VPI (UniProt
ID: Q8A600; PDB ID: 3HBC). Identical and similar amino acids are shown in red boxes.
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Supplementary Figure S3.

Cluster 2
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Cluster 7

Cluster 3

Cluster 1

Cluster 4

Supplementary Figure S3. Evolutionary relationships of bile salt hydrolases (BSHs) in the 7
clusters. Maximum-likelihood phylogenetic tree for the BSHs listed in the Supplementary
dataset were generated using MEGA X. The percentage of replicate trees in the bootstrap test
(500 replicates) is shown next to the branches.
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Supplementary Figure S4.
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Supplementary Figure S4. Protein sequence similarity network (SSN) of bile salt hydrolases
(BSHs) annotated by signal peptides. The network was built as shown in Figure 1. The proteins
with signal peptides are shown in red. The protein percentages with signal peptides in the
clusters are listed at the bottom.
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Supplementary Figure SS.
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Supplementary Figure S5. Boxplots of the abundances of Clusters 1—4 across six body
sites. Tukey boxplots in the main text show the median, first quartile (Q1), and third
quartile (Q3). Whiskers are extended to include data points between Q1—1.5 (Q3—01)
and Q1 and between Q3 and Q1+1.5 (Qs—Q1) (the lower and upper inner fences,
respectively). Values outside of this range are individually marked with dots.

13



Supplementary Figure S6.
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Supplementary Figure S6. Abundance of BSH genes in metagenomic data from controls and
individuals with diseases. The sample number of controls and diseases are shown below the
box plot. The abbreviations of the diseases are: UC: ulcerative colitis, CD: Crohn's disease, CA:
colorectal adenomas, CRC: colorectal cancer, NAFLD: non-alcoholic fatty liver disease, LC:
liver cirrhosis, CVD: cardiovascular disease, PD: Parkinson’s disease, T2D: Type 2 diabetes,
OB: obesity, BC: Breast cancer. The number above the plot shows the generalized fold change.
The number above the generalized fold change showed the significant value, which is

determined using which is determined using two-sample Wilcoxon rank sum test or two-sample
Student's t-test (shown as t after the significant value) as described in Methods. *p<0.05,
**p<0.01, ***p<0.001 compared with control.

15



Supplementary Figure S7
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Supplementary Figure S7. Abundance of BSH genes in Cluster 2-7 in metagenomic data from
controls and individuals with diseases. The sample number of controls and diseases are shown
below the box plot. The abbreviations of the diseases are: UC: ulcerative colitis, CD: Crohn's
disease, CA: colorectal adenomas, CRC: colorectal cancer, NAFLD: non-alcoholic fatty liver
disease, LC: liver cirrhosis, CVD: cardiovascular disease, PD: Parkinson’s disease, T2D: Type
2 diabetes, OB: obesity, BC: Breast cancer. The number above the plot shows the generalized
fold change.
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Supplementary Dataset S1: Uniprot ID of protein sequences used to generate sequence
similarity network.

Uniprot ID in Cluster 1:

AOA090RVNY, AOA090T8A2, AOAOD6IZVI1, AOAOKOX5Q5, AOAIQ4TMD2, AOA2MIF526, AOA2UIPX33, AOR3F5, 17GE63, AOAOE4H166, A0OA2K4YG25, AOAONONJ73,
AOAOT1W447, AOA1V4Q388, AOA132PT97, AOAIX2FE06, AOA150ACB7, AOAIBIFYGO, AOA150ACCO, AOA1A2Z3Q4, AOAIP8XDL7, AOA2N7FGTS5, AOA439DPW9, E4NTAS,
AOAO85ET19, AOAIBIWLES, AOA378TKLS, AOA378WAP6, A0A143HQ04, AOAIIINWMS, AOA1A0Y5UI, AOAIQY9EDOI, AOAIG4WUY2, A0A1Z4QPU6, AOA2UOHCHS,
AOATH7FD17, AOA1X0HMO02, AOA3CIP3D6, AOA317FK41, AOA1X0JPK2, AOA3N6QDS50, A7IH78, AOA239EGNY, AOA258MZRO0, AOA2P5MDS2, AOA3NS5F571, AOA3EOWQ70,
AO0A352HRIS, AOA3L7A942, FGEQU4, GBRNW6, WAADQ7, AOA064CE66, AOA1JOUFJ8, AOA1X0IMNS, AOA2NSLLRO, AOA378RDV 1, AOA098BT86, AOA162URI7, AOATH3KX76,
AOATI2FQA2, AOA1Y5P370, AOA2T5VUKY9, A0A2U2AHK4, A0A255DIG5, AOA037UUDO, E314E4, G4HUES, AO0A351WEA6, R8Y3X4, A0A072P6W9, AO0A2W7NHIO0,
AOA3NG6ZBT6, AOA2N3GF60, AOAOPOJI59, AOAOWSIH92, AOAIR4HXE3, AOA256CN69, AOA2U2AK97, AOA2U2AQI0, AOAOWIAKMS, B6XKA7, AOA3SOE068, AOA1LIQP0O,
AOAOT9UPLI, AOAIG7YJV7, AOAII3IQI2, Q6E719, AOA1DIG6X6, NIMEYO0, AOA072PT27, AOA0S9IMP64, AOAONOSOWY9, AOATV3ZLES, AOA2I6L377, AOA399YA86, M2ZT7F8,
AOA078T3S9, AOA3A3ZYJ0, AOA2K8QIQS, AOA3A5A024, ASHQ68, AOAOF3MSVO0, Q4UKE3, AOAOMIJU96, HOJYRS, L8AGIS, P72765, A0A093S9]J0, AOAOM2FIRO,
AOAIMSTIY7, AOA330JEVS, AOA419AED3, A0OA433NEAS, AOAOH3I0SI, AOAID7YWQS, A0A221T775, AOA2T3VTV2, Q6D291, A0OA0J6AJ70, C6DBFI, AOAIR4LSLO,
AO0A291HVSS, A9C2F9, A0A334A9G6, AOAOB2STCI, AOA1IGOYCU2, A0A433NS89, AOA078PS99, AOATH2RMA2, A7M5B4, D7K724, R6VC33, W6PB51, AOA031I5K2,
AOAO080NHC3, A0A286J2P6, AOAOC6PDX0, AOAOH3M1A 1, AOAOT7QMHY9, KOML80, AOA100HPJ4, AOA139KZW9, AOAOQSPDK4, AOAOQ6DTHS, AOAOW7WG6L3, AOAITSL5B7,
AOATY6F998, AOA3G8VMS2, AOA3NSQC92, AOAINSQHPO, AOA2SSWIF1, AOA3CIDQNG6, AOA3QIIZ74, DI1P475, D4XQ37, NOF6W9, W0Z7U6, AOAOD6PKS7, AOAOX3TBYO,
AOA2E1G5U6, AOATYG6ESVS, A0OA256G1DS, AOA2SOKICY, AOA2Z5SGAX1, AOA3EOVMC3, AOA3EOVRM6, AOAZEOW342, AOA3L7AQX3, R7ZTT8, M7AB91, AOAOQ4FEW1,
AO0A2S5VIAS, AOAOSIE002, AOAOSOPH3 1, AOAIT4WYI6, AOA160PC28, C5B214, CTCHB7, AOA2E8KJ03, AOAIM7CUEIL, AOA2S1BCTS, AOA2VIHPBS, AOA3EOWAZ2, C8XA77,
AOA40INOB9, MOLW53, L7L898, WOJW11, AOAOM2DR62, AOA117DVAO, X8F8A7, C2G5A0, AOA139VNO2, A0A3S4UC33, AOAI5S7R7DO0, AOA3P6MI65, A0A285UFO0S,
AOATAO0J6B1, AOA1A2CFSI1, AO0A2S5ZZ59, A0A2T2ZPQ4, AOA3R2XMS86, AOA1B8H484, AOAIBSHNE2, AOA1V6HC47, AOA143HRRI, AO0A328XZVI, AO0A354EYU7,
AOAO0QG6ASK3, H5TZ25, AOAIE3WS8K 1, AOAIR3FKE4, AOA2N7IWES, AOA2U3PBKS, AOA1G9ZID9, AOATI4IQGY, AOATKIME40, AOA1Q4CF46, AOA2G4GW44, AOA2N1QT38,
AOA370G2F1, A0A438N6MI, F1YI25, AOA158MSZ8, AOA191UFH4, A0A257ZKE3, A0A258K4F3, A0A258M554, AOA2S8RRT4, AOA3L7P7E6, A3WV16, AOA090DIUS,
AOATIG6CQMS, AOATHS5NS20, A0A212LBP6, A0A231NZJ6, A0A2A2Q6Y0, A0A345WAS6, AO0A411JA54, AOA093RIH3, AOAOP4AUVBI, AOATAOL6F3, AOAIA0XU32,
AOA2P5SNNVS, A0A2U9SLC3, AOA2VONTKO, AOA2V4BRAS, G8MN72, AOAOCSJYCS, AOAIF3ABWS, AOAIISMWM2, A0A259UUMI, AOA3D3BIS9, AOA3N6STXI,
AO0A3S0STV1, C3X4U8, C3XB10, WSTDL2, AOAOT7MLSS, AOAOUSICS7, AOATH2HCC4, AOATI3YSS2, AOATW7A2E6, AOA285T2R3, AOA2E3PW26, AOA2G3PAIO, K9ZAHS,
AOA2S5TYS4, A0A385HQI6, M4VIK3, AOAOD6AKG66, AOAOPOLK7S5, D4V4K2, ESUX0S5, AOAOPORH44, A0A142YZ93, AO0A2T3YGQY9, AOAIASXLLI, AOAI1E2S0CS,
AOATM4UMDI, AOA259MW15, AOA2S9BQI4, AOA3Q9JEZ4, AOA386DYR7, W5X843, AOAODG6JF60, AOAOF6AS540, AOA167CV21, AOAT67NFZ2, AOAOWOZUFS, AOAT61P1FS,
AOA3MSNTT7, WOE2MI, AOATE3LK57, AOAITSFBAL, AOA2WS5R0Y9, AOA372JYB6, AOA378JVQ9, AOA3SOVWQI, AOA3C1YS5GS, AOA3R7I419, GOENK1, QOIB35, Q4KCAS,
AOA038GUWY, AO0A060PDH2, AOAOLOMGY3, AO0A149PVI4, AOAI157ZEZ8, AOAI157ZHB6, AOA157ZJF0, AOA157ZKR9, AOA157ZR90, AOA158ABWO, AOAIS8BAHO,
AOA158BGV9, AOAIS8FV12, AOA1S8GITS, AOA1S8H2MY9, AOAIS8HCBI, AOAIP9YAZO0, AOA2U3IOM2, K8RIP1, R4WZZ1, AOAOD2DQB4, AOA0J6IMX3, AOAQUSJAS2,
AOATE5QX77, AOA2K8WMFI1, AOA1T4VVU7, AOA1Z1SSJ9, AOA383KD14, B4F1C8, AOA1Z9EWU3, AOA2E3X562, AOA355AIN2, AOA248VX20, AOA257XDW9, AOA258IEF0,
AO0A258T373, AOA259A4P1, AOA259L4W4, A0OA292C8R7, AOA2J9L8Q3, A0A422UP34, COAWL6, AOA2E6XYU4, A0A327XL99, AOA3D2BIF0, A0A410X6K2, AOA423EFC3,
RSB6TS8, AOA023NTS56, AOA328PB34, AOA07SLBM2, AOAIM3BAZ9, A0A0G4Q5D2, AOA0G4Q9J3, AOAID3DHY4, A0A379FB93, V6MIF4, AOAOGOHSZ2, AOA3MOFEDY,
AO0A140D970, AOA146GD86, AOA198GCJ4, AOATI6HID6, WODWL2, AOAIM3D6WS, AOA2T6D783, AOA2CIEMCY, AOA318DIK3, AOA363RN47, AOA366DPG3, AOA380BMK7,
D7VKI2, AOA3L7A714, AOA3L7AII3, A0A419YY41, Q07KQO, AOAOASSNI4, AOAODSLASS, AOAIB8GZ97, AOAIB8H7L4, AOAIBSHD92, AOAIK3G2V6, AOAIM7EINI,
AOA2T4HZK1, AOA2XIT8KI, A0A333FG63, AOA3D3HPDO, AOA3R0OG8B7, A0A422UCV9, A0A433ZSQ2, A0A447J0J4, J7U4Z5, M7CDLI1, AOAOB2BMNI, A0A124QF16,
AOA1B4LHH4, AOA1B4P2E4, AOAIE3FS42, AOAI1JONFIJ2, AO0A228NYTS, AOA2SONNN7, AOA3NSQATS, AO0A3NS8QZH7, AOA3POS3B9, AOAOB3T225, A0A0G41J43,
AOAOH2QTC6, AOAONOZA73, AOAOT2KYSI1, AOA124PYA2, AOA132DKL4, AOA132E3]2, AOAIB4LM95, AOA1G5M5S7, AOA2Z6TC66, A4INX7, AOAT40NGT1, AOAISTHTCO,
AOA335E3Y0, AOA379GK63, B2Q2E0, K8X631, A0A192A5PI, AOAIB7IKA3, A0A356D2Q9, AOA1B8SPQ3, AOA1JOE9Z9, A0A264VV21, A0A345M2H3, AOA379FP28,
AOA3N1ZN43, AOA3RSXED7, D4C0I8, AOAITIEUWY, AOAIMSLNVS, AOAIM6ELCY, AOAIQSVAA4, A0A370SI71, AOA405D5TO, AOA448T3NI, A0OA221AG75, AOA329BTT3,
AOA231MTXS, AOA239SLA2, AOA378YYWS, AOA256C8L1, AOA256CK32, L8XZS5, AOA261VVB7, AOA291EBP3, AOA379G5T6, W3YH42, X6QF39, AOA2SSUKPS, A0A2S5X024,
AO0A2S5V2Z6, AOA2SSWRR2, AOA358CRQ8, A0A366FRUS, B2T937, KSWEU9, AOAOE3YDZ2, AOAOE4CBC9, AOAOH3AFMO0, AOAOH3Q2B4, AOAOH6J620, AOAOKOUW72,
AOAO0XILOM6, AOA2K2UH00, AOA3M8KIM7, C2HZS3, C3LWEIL, DTHBW7, QI9KL70, AOA0Q4X7Q2, AOAISIPILY, AOAIW6RDAG6, AOA2ZNIALV1, AOA2USVSW2, AOVXM2,
B7KZZ2, HIKFV7, AOAOQ8NRY7, AOA0OS3U0CO, AOAOT6XMZ9, AOAOT6XY36, AOATHOASWS, A0A226CIDS, AOA2V4X9Y6, AOATHIIBCY, AOA1Q4F2T6, AOA1VOBICS,

AOATV3TRVS, A0A228]JSX6, A0A2SSE3S6, A0A290XK1S, A0A2A3JYZ0, AOA2P7EB39, AOA2USHYY7, DOKWD7, K9XB62, A0A060B824, AOAO076PI73, AOA096FII2,
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AOAOL7N2Q4, BTWUUS, AOA096BWO03, AOAOE3CHC4, AOAOM2L581, AOA176UOWS, AOATY1J2E2, AOA370EZS3, D0J681, AOAOA2N091, AOA2U2BNRG, AOA3DOL6N4,
AOA3G2HW00, AOA3RIAVLS, U7TUBS9, AOAOB4XT23, AOAOB6FTTS, AOAOH3NRGY, AOAOHSG2A2, AOAOHSLXP1, AOAON7FGIO, AOAOTIL4Y4, AOAOTILY42, AOAOTIPXWS3,
AOAOTIQOW7, AOAOTIQCVO, AOAOTIT737, AOA208ZPL2, AOA2RANMTS, AOA2RIT8H3, AOA3S4IYN4, FAMU77, AOAOD2B108, AOAOD2COH4, AOAOK 1XC 16, AOAONOLWG2,
AOAONICBS7, AOAOT2QFDI1, AOAOUTHQI3, AOAOWOTXE7, AOA140KCU1, K9XTS0, AOA1CTLLI7, AOAIDSIVD3, AOATH3SYUS, AOA210W9A3, A0A291JGZ4, AOA2GTTB21,
AOA2MOPS37, AOA2WSGHI3, AOA354UEKS, F6AW21, S2WLV4, S2WQ51, AOAIIIBIP7, AOAIQ3NUXI, AOAIYIPXNO, AOA376BHUI, AOA209BOV9, AOA2ATUUWS,
AOA2G2PLR2, AOA3D9IEBY, AOA2G6ZPHS5, AOA2KSUCY5, AOA2K8W2Z9, AOA2NSQSES, AOA2TIAM28, AOA367WACY, AOA372NI63, AOA379MP36, AOA3RSLRTS,
AOA410VULS, AOA411SX43, JOB7I1, AOA418VDZ9, AOA420BL67, Q21114, Q2KWV2, Q7NNP2, R5D8A4, S3HYVS, AOA074M346, AOAOTSKZX6, AOAO85H154, AOA09TR7JI6,
AOAIB7KIB2, AOAIC6YVFO, AOA2J9GXG4, AOA377P989, AOA377PRNS, AOA095V778, E3HUP3, AOAOBIPYZS, AOAIM6LHHO, AOAOD2BR16, AOAOM7D024, AOA2T5CSUS,
AOA424W5U3, AOA448K 1D4, AOAOPTZI79, AOAOQ6RQK3, AOAOTIKPI6, AOA127CI80, AOA2DSKS53, AOA2E1BD66, AOAI27ES01, AOA1SOWQ38, AOA154L299, AOA | X4MWA4S,
AOA2E2SWP2, AOA158GCE4, A0A329DIS6, AOA171KQ94, AOAIBIUKQ9, AOAID3JY86, AOA2T6LRQ2, AOA2V4YRG67, AOA3E0G2UI, AOAIE4LNSI, AOAIQ3SCA3,
AOATM7BWTS, AOAIN6QIW2, AOATV2F4N3, AOA291U4L2, AOA2RATUH3, AOA347ATI1, AOA3QSDQ37, AOA3TOZZF2, AOA454GLY3, AOKIWS, AOATU7I0A4, AOA254QAE4,
AOA2I8D1Q2, AOA2I8R338, AOA2LOTWG3, AOA2X4NQR6, AOA369T4E6, AOA3GII3T7, AOA3SSXBT9, AOA3SSXCO8, AOA3S5Z963, AOA443XIP4, AOA2MSWAH3,
AOA2WIKGLO, B7J975, E6QET7, AOA3NIVYVS, AOA3NTALY2, AOA3S4IS17, AOA410VH29, A0A421DLIS, B2IEE6, DSKC15, K2P909, K9RT22, Q6FAR4, R7TWZJ3,
AOAO11TVG2, AOAI37XR21, AOA1J6HS29, AOA256HOF6, AOA2STIYE2, A0A2S8U660, AOA317LBI1, AOA3NOBSX6, A0A427JIY6, A6WZLI, AOA024J010, AOAOS3ZINS,
AOAOXSIVNI, AOA176XK71, AOAIBOUEX2, AOAIGSFTR2, AOAIGS8Y2US, AOAISTNB23, AOAISTNB44, AOAIS7QI0S, AOAISTR4A2, AOAIS7TRMHS, AOAISTRYQS,
AOA1S7T534, AOAISTU6T6, AOAISIEEK2, AOATSOEKMS, AOA2KOZTR2, AOA328F343, AOA3B8F6X6, AOA3DSILTS, AOA3G2CYC6, AOA3G2DCAO, AOA3G2DSE3, A9CGU9,
FOLB5S, F51IS4, F7TUBR4, HOHCI8, K5D7B2, U4QCS6, AOA063U2F3, AOAOESG315, AOAON2ITW2, AOAOT7CRDS, A0A171JUX0, AOAIMIDSLA, AOA261W6K4, AOA3TOP2I3,
Q7VSF3, Q7W5H2, AOA098GOW1, AOAOCIIJI9, AOAOD2BNT2, AOAOH4W7S1, AOA3S4TR09, AOAOM6Y826, AONZW 1, UTFRPO, AOAOQ4MIMO, AOAOQ6AUS4, AOAOQ6LY49,
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AOA272PA34, AOA316C2B0, AOA316FDR3, AOA364JTP6, AOA3S0G2U6, KSPFZ4, A0A427WKT3, BSZEP7, KOX4J1, RSF6K3, Q2IUBS, AOA021WZC4, AOAOASIZHS,
AOAOD2EZ24, AOAOMOM4X1, AOAOM1J5T9, AOAOQ4QYE3, AOAOROAIRS, AOAOROAW3S, AOAOROC192, AOA126NQYS, AOA2W6U176, AOAI39KPY 1, A7LZLS, AOATASICM7,
AOA3MOXF29, AOA1A9G2D9, AOAIC4GKU7, AOATHIGAM4, H1G418, AOATP9X300, AOATQ3VYI4, AOATU9ZOCS, AOA2TOJRH3, AOA258L2K0, AOA2SSNOX0, AOA2CIB4RI,
121H66, AOA2MOPB49, AOA2R4XN45, AOA2WSNKS3, AOA2Z3HYX1, AOA316HXQ6, AOA318TES9, AOA35SYEY6, AOA386WVI2, AOA3MIP6LS, AOA3P3QPBO, AOA3R2SN97,
AOA3SOVNE6, AOA408NG74, A3ZTP4, C6BYK3, 19BVI2, Q3SUAI, V8QQ85, WOPCHI, AOAOI4NKR3, AOA077ED79, AOAODSBL35, AOAOE9AXU9, AOAOWSETF9,
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AOA3F3L913, AOA3GIFWR4, AOA3RICWT6, AOA3RIR2S0, NIDEDI, N9ISIG3, AOA069S927, AOAOT6IUU4, AOAOTSRCVS, AOAOMIVY77, AOA174MGF4, AOA174NOHO,
AOATH7HI50, AOAIQ6JKX4, AOATY4PJK6, AOA372YOKI, AOA3ASTDC3, AOA3ASXT31, AOA3AG6A4K4, AOA3AGLFF7, AOA3E4KIYS, AOA3E4WBO07, AO0A413M950,
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AOA3ASRII6, AOA3ASTSG7, AOA3A6MDR7, AOA3E4NPUI, A0A40IMOCY, AO0A412BYY4, AOA412CKC2, AOA412VWQ9, AO0A412ZX67, AOA414FIE6, AOA414HKSS,
AOA415HHO3, A5ZJQ4, C3QFV5, C3QWU4, DOTQW3, D4VET1, D4AWNZ4, D6D8L4, D7IBQI, D7IYD2, D7K650, ESCENO, F7M140, I8YAN7, 19JELS, 19PJT1, Q8A600, RSU4C3,
R6JGL4, R7KNZI, R9H255, AOAOS6AEDS, AOA3G2GGVS, AOAODILYH6, AOAITIIMSS, AOAIY3KNX4, AOA2S6WOM7, AOA3DIYFCS, AO0AO0J6GF61, AOAOJGHUV7,
AOAOM3UDDI, AO0A109R7Y6, A0A266M091, AOA266NN59, AOA267AHNO, AOA267ALX0, AOA267B3Y2, A0A267BG23, AOA2H4VYUO, AOA2TOIU19, AOA356N226,
AOA433XJ62, AOAOP7B7HS, AOAOQ7TK21, AOAOQS8EKE2, AOA2S6BOH6, AOA2WSKVAIL, AOAOQIPEGO, AOAORODPK7, AOAOXSWTE7, AOA108TCY7, AOAIQ6FKUSG,
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H2FW74, K2J4B2, Q11SHO, RSAWW9, AOA009H418, AOAOO9HTMI, AOAO09LMTS, AOAOOIRT29, AOAOIOIL67, AOAOIOL447, AOAOIOVS54, AOAOTIIWMO, AOAOI3S4LS,
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AOAI0ICNRS, AOAI61HFQ3, WSKQG4, AOAI62GYE3, AOA182D470, AOAIGTDCW6, AOAIGS8DAJI, AOAIHOIOTS, AOAIH4M7BO, AOAIKIYQ75, AOA2WOFMX3,
AOA423E5SW0, AOATI3D7P0, AOAIISMVBO, AOA1J7CGW3, AOAIM3ALX3, AOAIMS5S183, AOAIM7AF48, AOAIM7LIY2, AOAIQ6GBS4, AOA413VVQ6, 19S8M0, U6RRQ2,
AOAIT4U597, AOATVST332, AOATVSRTF3, AOA2A6FGI9, AOA316JDC2, AOAIWINWI2, AOA212ARK7, AOA2U2DG29, AOA218PTP6, DSITS2, AOA225CZ86, A0A251ZSGO,
G6FO010, AOA257KQX0, AOA2D7VEN7, AOA2E0J8K1, AOA2K4AMLU6, AOA2NIQVJ2, AOA2N3A9BY, AOA2SSDKF7, A0A344UIX9, AOA2S8Y8S4, AOA3RIRU29, AOA2TSHIRS,
AOA2W7RTQI, AOA316RG35, AOA3R6NIES, G9S814, R7DIMY, AOA350Z6L0, AOA3DAYVW2, A0A368KY31, AOA378RMI1, H1Z6Z2, AOA395RIZ5, AOA3ASEMM4,
AOA3D9G3HS, AOASEINCMI, AOA3NODZ77, AOA3N4ME15, AOA3SOBMD4, AOA3SOUJKO, V2UI47, DTA7X4, F3PVK4, 19SK95, R5J025, QIMK66, REDFK2, WAUTL6, WSWZY6,
W7DW26, AOAOTTVLVS, AOA03IM7W3, AOA023Y1Z9, AOAO77KVI7, AOA0O81U6U3, AOAOI9SSE4, AOA412Y6KS, E4W049, RSRRIS, AOAODIXKG1, AOA438N3F5, AOAOD2BPZ7,
AOAOK2IVQS, AOAOL8A7Z8, AOAOMONMII, AOAOMIEUKS, AOAOMIF4F7, AOAOROBIE7, A0OAOUSI966, AOAOX3QY38, AOAI49QNRY, AOAIA6XX82, AOAIIGLHIS,
AOA1S2BCF7, AOA1V3CZL6, AOATWIGWF3, AOA1Z2LJ61, AOA239QEP2, AOA244C0Y0, AOA24613N3, AOA246KUS4, AOA270NJB4, AOA2GTR806, AOA2G7S186, AOA2J0TOZ6,
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AOAI39KYW1, AOAIC6DCX4, AOA412IFM1, 19QGMS, R6K8I5, AOAOWONKI1, AOA142YAS2, AOAIBS8ZBM4, AOAINTQQ70, AOATESQAZ9, AOAIGSFRQ3, AOA3R3UEMS3,
AOA409BXTS, A0A444VYL7, J0S2Z7, AOAIG7I9HI1, AOATH4L5G4, AOATH6IKDO, AOA2NIYBS6, AOAIKIPVI3, AOAIMSSVMS, ASFG24, AOAIM6KU38, AOA1Q6GTS0,
AOA3ESB9A2, K9E4J5, AOAIT4SPZ7, AOA239MDNO, AOA291R1E3, AOA2COWT71, AOA2G4FRCS, AOA3LTN3X0, AOA2S8G2H3, AOA327VPW9, AOA345ZYZ2, AOA3STMYMI,
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AOA2S9J7R9, AOA2V3PIC3, AOA316SX52, AOA357TMIH3, A0A366F2Y1, AOA374WKY4, AOA412C8BS, AOA412D2P3, AOA3D9YQDO, AOA3LOM6TS, AOA3N2MSDS,
AOA3N4PHS84, AOA3N7J531, AOA3SOGIP6, FINY17, I8U960, Q6ARUI, Q6ARU2, U2JBHS, AOAOISTQY4, AOAOISTX1S, AOAOISV418, AOAOISVAT7, AOAOISW7IS,
AOA015X5Y2, AOAOI5Y9ID3, AOAO16CLC4, AOAO1TNBMY, AOAOE2AYI0, AOAOE2RHIS, AOAOE2T7N, AOA2MIUWRO, AOA380YQX0, F7LSJ1, 19JUPI, KIG1Y1, R6Z2MS,
AOA095WIG3, AOAODIZU91, AOA438NJC6, AOAOD2BWV2, AOAOJTHIX7, AOAOWSEKQ7, AOAIA2KY88, AOAIUTLEII, AOATY3WIKI, AOA373UGHY9, AOA3D2DVBO,
AOA3SIVZTO, AOA412WUG3, AOA4131I12, AOA415QCS3, AOATV3MYP2, AOA363P1H9, AOA3RIP6X1, AOA3RSKUV4, AOA258C9B0, AOA2HOPE]7, AOA2R8C333, AOA2SSL139,
AOA354HZW6, AOA355Z3H9, AOA3N2KKDI, AOA356DGI8, AOA417X264, RSPLHY, AOA378TXU6, AOA433KCC3, AOA3COC3P1, AOA3D4KKBY, AOA3EIYIBI, AOA3SN2MZX6,
AOA3N2NIMS, AOA3R7H472, AOA412XQV6, F3ZRP3, FACAW3, AOAOB2Y7Y2, AOAOB2YB76, AOAIAOPIRS, AOAII2MS5P9, AOAODIY4NO, AOAOF7DOX1, AOAOU4HWS7,
AOAICTWCRO, AOA292A8N3, AOA3G2FHKS, U2LMY3, AOAOL8M411, AOAOMIYSC2, AOATA0J2D1, HSU4NO, AOATH2KAX7, AOATH4GI80, AOATIQ5A1S8, AOAIQGEH6I,
AOAIV4Q419, AOA2SISNP9, AOA2SITLSS, AOA3QSTQES, AOA2V3PK20, AOA378LOE9, AOA3G8JUS0, HSTN52, L7KIR7, R7F4F7, AOAOSIQYK1, AOAOWOX1MS, AOA378L3J1,
WOBIG2, AOAI0IKIPO, AOA1JODQS2, AOAIMA4ZCU4, AOAIXIR7N4, AOA2DINX44, AOA3N2EXFS, AOA433WC40, HSUAYI, LOG3J5, AOA060BOI8, AOAIUIREI0,
AOA2A4HNRI, A0OA386X0V0, F7SNDO, AOA1QIUSW2, AOAIT3ESRS, AOA2HOI765, AOA378I2N7, AOA378KSV3, AOA3AIKOAS, AOA3BSW4W1, AOA3E4IJKO, AOA412PCE6,
AOA414LLUS, AOA414ZVXS, AOA415IE]9, AOA448J0P4, D1AQSS, T0I236, U2SP99, AOAOHSSS8I7, AOATAORBS0, AOATAOVRL3, AOAIBID4Q7, AOATETY967, AOA1Q8XZ61,
AOAIS1IXQ4, AOA2ATP638, AOA393YSHI, XSLWC1, AOAOJSU2P6, AOATOOWSAS, AOATA3A1Z1, AOAIA3BCMI, AOAIX2B7G3, AOA378UZKO0, AOAOWOZ5D4, AOAOX3TIY9,
AOA3SITRJ4, AOA410H6D4, AOA132EL86, AOATIOKSGY, AOATQ4AIR1, AOAIXODMI6, AOA2GSPBWS, AOA2G6TYH7, AOA378IPT9, AOA3QIXA75, AOA3SODCR3, A7INGI,
A9H2I4, MOBQI6, A0A024QLX2, AOAIWIYR99, V5X6W0, AOAODILMY9, AOATAOMII9, AOAIA3H7C6, AOAIH4ADS0, AOAIMORZ34, AOA1Q4UIC4, AOA391PLLI,
AOA433BRCS, AOAOH3WVIS, AOA109JL33, AOA174B4J7, R6XP32, AOAINGIBD7, AOAIXTCGHI, A0A243Q7V5, AOA2SSFECY, AOA316JPU2, AOA3DSASEG6, A0OA4311ZWS,
EOUMW9, AOAOB6RUDI, AOAOQSIYD2, AOAOQSKAS7, AOAOWOYBM?7, AOAOWO0Z720, AOA2HSFQ31, AOA172UTHO, AOAIBIS125, AOAIGOCFAS, AOA261CVZ 1, AOA2R7NIS9,
AOA3L7STP3, GSHOU7, G7HTN9, AOAICOWSW2, AOAIDSU3Z6, AOAIPSX7YS, AOAIQ4HBW4, AOA2HISFH2, AOA370KRR3, AOA378JFF6, KOYIHS, AOA259RPKS,
AOA376DS34, AITGI2, AOAOAIFYV7, AOAONOYMZ3, KOVE06, AOAIDIGV80, AOAIR4HLD4, A0A257XKF3, A0A258IRH7, A0A257ZDV1, AOA258LVCS, AOA259CGR4,
AOA2DOIN17, AOA2DOJWS4, AOA2GOQ719, AOA378SUGY, E6TIL9, AOA3SOEHGS, M5U236, W1J122, AOAOWOWG64, AOAIGSDIFS, AOAIMSREB7, A0A1Q2M653,
AOA1Q3ZH77, A0OA248UL94, AOA2POHP73, AOA3SOVIR2, A0A427S175, AOA433NP38, D5SYI6, AOAOWOVSC1, AOA258MTA7, A0A2591QS6, AOA2K4P253, AOA383N277,
AOA2LIUYJ8, AOA2S8GTJ2, AOA378ILB9, A0A378JP23, A4SWQI, EOUJA9, AOA292ADI7, D8D2QO, LODSM4, A0A090D1B0, AOAIDIGBRS, F4XTF7, AOA1Q4Z7M4,
AOA2MOKEH7, AOA3G4W6F3, AOA3NGEYS3, B4VSHS, AOAIVOR3HS, AOA2V2AXWO, A0OA378JY28, AOA3NST8A3, MOAPS3, MOBDA3, AOAOG3IVAI, AOA179EF73,
AOA2ASQY A4, LOJI43, MOC547, AOA1G8VCI4, AOATHIAMX4, AOA1I6PQR7, D2RZ16, AOA1J4LSK7, D3T065, MOA4BS, AOAIN7FW83, LOWE63, AOA202E7K2, AOA2B7GNNS,
I7CFJ5, AOA2V1K020, AOA2Z21113, AOA372FLR7, AOASAS8FCW1, AOA3A8GIG7, AOA3RIFF03, AOA3TONIR2, LOAL27, L9Z6K2, L9ZED6, L9ZK89, AOA100X210, AOA448HL24,
AOA178LTMO, AOA1C4SZKS, AOA3S3ESP7, AOAODSION2, AOA2A3FEVS, AOA3EODOI2, AOAODSIOPS, AOA2A3FFF7, AOA3EOD250, AOA166RQ67, AOATA3D395, AOATA3MIWG,
AOAIG6NT22, AOA3T0F6GO, AOAIJOTLI2, AOAIX7LQN2, AOA2Z4VHZ2, AOA38SLIU4, VOXIUS, AOAIQ4UC02, AOA328CSX3, TSI8V1, AOASN6M2U7, EIRGB3, L9ZV17,

M2WIRS, AO0A073IP0S, AOA174CW35, AOA223HLAS, A0A355XG9S5, AOA3L7ZFS1, AOA3R6BCI9, A6LA23, C7X762, DOT9F4, D7I1Q30, AOAOI9TEA2, AOAIA2W256,
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AOATA3G4Q5, AOATA3TZX9, A0OAIB8SIG4, AOAIROTU92, AOAIXOFAF5, AOAIX1TPS4, AOAIX1VSX9, AOA1X1Z9X4, AOA2S8C002, AOAOWOWVF4, AOA117IL36, G7CFJ3,
AOATA2EEB4, AOATA2XKCS, AOATA3UO0S3, AOA1X2DR10, AOAIA3JCA4, AOAIX2EIY6, AOAIB4Y2G6, AOA2Z5TPD9, AOA3E2MNL2, AOPSUO, B2HRY6, AOA1E3SVF3,
AOA1GSEZE4, AOAIQ5SMNK 1, AOA3NISLHI, AOAIW9YC52, AOA1X2C0K4, AOA329L0T9, F52339, AOAIXOEAP7, AOAIX1YA39, AOA2A2ZWNT6, AOA2S0QIS9, AOA2T5AS19,
AOA2R7JT02, AOA2VONIB7, AOA3RSWC60, AOA420C1M3, 2DV72, AOAO1ONHLS, AOA100W4D9, AOATA0XS11, AOAIX0AX65, AOATYOBXT7, AOA100ZCL2, AOA101BH59,
AOA101BSUS8, AOAI117INE3, AO0AI124EP60, AOA1AORP49, AOAIAOUWPY, AOAIA2DBMS, AOAI1A2L748, AO0A100ZHZ4, AO0A100ZYH7, AOA1XO0COT7, AOA329LFB6,
AOATAOQR31, AOAIE3RY99, AOAIA3T9B7, AOAIE3REZ1, AOATH6JDO05, AOAIXIWMYS8, A0OA241W3N4, AOA2ATN522, AOA2S7TNH33, AOA375YC91, A4T606, AOA2S8L640,
AOA2Y9BTT7, AO0A346PBK3, A0A346PM20, A0A370CXJ6, AOA3S4RC60, AOAO069JADS, AOAOE4A428, AOAIC4FUAIL, AOAIF2PZT1, AO0A1Q4JVV5, AO0AIXOM2N7,
AOA2A5JIN2, A0OA328CUU7, AOA3ZEOSFNO, AOA3G8ZTU2, AOA3N7CYDS, A0A40IN1Q9, COZSU9, C3JIB6, T512X8, AOA078Q679, AOAOJ9FBY0, AOA174U831, AOAICSTVNG,
AOA1E9BS29, AO0AIF0J2U6, AOA1GSI4F2, AOAIH4DOR7, AOAII4TD06, AOAIQ6HF66, AOA1Y4VIWI, AO0A372YWE7, A0A373G6B4, A0A373G9Y1, A0A374WLM6,
A0A395VXN4, AOA3A5QLI8, AOA3A5S8X1, AOA3ASTTU2, AOA3SA6MNQ4, AOA3E4NBG65, AOA3E5G506, AOA3ESHQNO, A0A412BVGS5, A0A412CLG4, A0A412VKU2,
AOA413A1C2, AOA413VIIS, AOA414E6]0, AOA414GNV1, AOA415FIM7, AOA415HQR7, A0A4151G77, AOA415K6VS, C3QE97, C3QTCY, DOTW00, D4WB04, D6D2E2, D7J8T7,
ESC4N2, F7MBL2, I9HSES, 19IMQ2, R6JC52, AOAODSHVY7, A0A235G916, AOA2A3FB46, AOA3EOD162, AOAOPOER20, A0A174S4C2, AOAIHS8MYU6, AOA1Q6GD28,
AOA372UNNG6, A0OA413VA20, D7THZ9, I9RQ53, Q8A8AS, R7KP88, ROHF01, UGRDB7, AOATA3BNUG6, AOATH5VD66, AOA2E3RFRS, AOA2RSHFS9, L9ULRS, MOACYY, LOXR17,
LOYYMO, MOC7W7, MOM940, AOAODSLRGS, A0A127CI12, AOA1U9Z313, AOA2EIBETS, AOA1S1Z0A8, AOA2TOJSES, AOA358M2G2, AOA3B7MBI6, AOA412SLX7, GSHIN3,
D6YUTI, AOA090R482, AOAIBIFYCI1, AOATW6TCXI1, A0OA2D5SH612, AOA2E2C885, AOA355G5YS, AOA3COAFP2, AOA3D3R083, A6C6S2, AOA2N3Y397, AOA315Z5YS5,
AOA3C1V491, A3ZTEG6.

Uniprot ID in Cluster 2:

AOAOEIR9M7, R6ESCO, AOA143XNH6, AOAOBSRFX6, RSFLJ2, R7CHN4, AOATY4AW99, AOA1C5S406, U2JZ29, AOAOBSBL61, AOA415BOR0, A7AS5K1, AOA173S915, D4W470,
AO0A261F9J4, DIPI43, RSYR15, AOA3G6ICPS, AOAOMOFBH7, AOA1Y4H217, AOATY4MEF4, AOA1Y4NUUS, R6CAGI, AOAOE1Y314, A0A454IGR7, AOATY3TIKO, R6MO0J7,
AOAOMO6WSM3, AOA173R505, AOA173SD52, AOA173Y615, AOA174KF62, AOA1Q6PLCY, AOA2U2EGS9, AOA350VIB2, AOA3SOWKLS, AOA355TKVS, AOA39SUUAT, AOA396FT19,
AOA3DINZHI, AOA3E4E558, AOAZE4M6Y2, AOAZE4AWPSS, AOA3E4Y6F1, AOA3ESATWS, AOA412PZL6, AOA412RI33, A0OA413M361, AOA413PGES, AOA413R412, AOA414A0U4,
AOA414IVL7, AOA414ZN06, AOA415K135, C4ZHS7, DAJHCS, D6EOP9, R6TAEI, AOATH6TOES, AOA350BB77, AOA3DOGRHS, AOA3D0JDD3, AOA261F7B4, AOA3A9BZV6,
AOA133KV98, AOAI33LEY1, AOA2K9AHAY, C2GX43, D4BPES, D6DDI0, G4XR37, AOA1C6A728, AOA355W0S6, AOA373JWYS, AOA3C1J2]9, AOA3R6ISV3, AOA3R6P211,
AOA3R6WQISB, AOA417EASS, R6W6M4, AOA1Y2SXQ6, AOATY3UHGI, B7TAVX6, COERSI, TOVL23, AOA1CSSLTO, AOAIQ6SETI, AOA3BICEQ7, AOA3DSMO000, AOA3DSXVA2,
AOA416NQWS, A0A417QJ83, AOA1Y4VIB6, AOA416KRNO, AOAOL7BR19, AOAOL7CYUO, D3R554, AOAIQ6QMKI, R6HI1X4, A0A2P2F3W0, KIUAF6, A0A2UI1TD49,
AO0A328RY87, AOA328SRX9, AOA174Z2R4, AOA174ZPF2, AOA349APQ6, AOA3STRFFO0, AOA395Z990, AOA3COMMK 1, AOA3ZDINIPS, AOA41211P2, AOA413P6M3, AOA413YS81,
A0A414D7P3, AOA415PAJO, C4Z337, RSZQC1, A0A37512S6, AOA383S6VI1, AOAOXITKG7, AOA173WWH7, AOA174VERS, A0A316Q0A1, AOA3CIED36, R5K9B3, RSRXMS,
VOH2E3, AOA099HRNS, AOAOM3DIP7, AOA1X2JFNO, A0A369P9TI1, T4VSU6, T4W2Z3, AOAOB3VRN3, AOAOF4WIRS, AOAOF4W3H4, AOAOF4WWO0S5, AO0A0QOXYAG,
AOATF1KT76, AOA2STFFA9, C4IFX8, N9Z5U0, AOAOH2YTH6, AOA127EG66, AOA133MGAS, A0A2X2YMA4, A0A2Z3TVF9, AOA317TKWS, A0A336Q1V0, AOA38IIXYO0,
BI1BP69, BIR6HS, BIUZBO, P54965, AOAOKONBBS8, AOAOM6WTTS, AOAOM6X0D7, AOA173URL3, AOA173VRAO, AOA173VTDO, AOA174BD78, AOA174BY25, AOA174LEBI,
AOA174YQK7, AOA174ZYD3, AOAICSKQAS, AOAIC5SMW64, AOAIC5SY29, AOAICSWLC3, AOAIC6C2Y1, AOAIC6F625, AOA1C6JZ41, AOAII2CXXI1, AOAILSKKSO,
AOA2ATAHWS, A0A2A7B2CO, AOA2NSPBH7, AOA2UOULEO, AO0A373UFSI, A0A373YS5I3, AOA396AC75, AOA3E3DPE3, AOA3E4ECKI, AOA3E4GNLO, AOA3ESE3G7,
AOA3RSWRX9, AOA3R6BHB6, A0OA3R6D207, AOA3R6DCFS, A0A3R6DXXO0, AOA3R6TPS9, AOA3R6TPT2, AOA3ZR6W3MY9, AOA3R6XNOI, A0A412BKW2, A0A412I8]J6,
A0A413R900, AOA413YQ76, A0OA414T2V7, AOA416AXKI1, A0A416KVG3, AOA416NWG3, AOA416PNLS, AOA416PZA0, AOA416WI17, A0A417GIS8, A0A447DTX1, ASZA20,
B7AU47, COB656, COFVRY, COFZJ2, C4Z753, DACBAI1, D4KLWS5, D4L243, D4S2E5, G2SYPS5, G5F6K1, GORVKI, USFBV4, AOA109RMFS, AOA174UKW2, AOA140DV06,
AOA173SOWS, D4WTNS, AOA174C042, AOA1C6GOY3, AOAIBIAFT9, AOAIC5QMRI, AOAIGSAIG7, AOAIQ6KSR9, AOA317UDNI, A0A367G014, AOA3S4ZH42, AOA416H6H],
AOA416R0OB5, A0A416VJ90, A0A417KEUS, DALNW3, U2D1J9, AOAIC6LDNI, AOAII2QFR2, AO0A1I6QO0I3, AOAI1I7I0F4, AOAIMSSGJ7, AOAIMTNSN3, AO0A1Q9JF45,
AOA1S9CUCS, AOATVIIOE7, AOAIV4SY25, N9XJS0, AOA2ATMFVS, AOA3P6KBF8, AOA2N6SNII, AOA2STMWO2, AOA2V2F5A4, AOA316N4US, R6DRK3, AOA352T4N3,
AOA3D2DP00, R6K8PS5, R6KIV2, AOA3SSPNWO, A0A396Q774, AOASR6NVMY, AOA3ZR6QIV1, AOA417EV06, AOA417TWHV2, A0A371J236, AOA3D4MY 88, D4W3C7, F2JICO,
AOAO089ZECI1, AOA090TIAUS, AOA2H4VEX9, AOA2H4VM44, A0A347AKF0, K2QWX3, A0A174DZS1, AOAIC5QB86, AOAIC5VOT2, AOA350S3F9, AOA373KPY 3, AOA373UIM3,
AOA374BA41, AOA396LQDI1, AOA3D2PRES, AOA3R6M3GS, AOA3R6PIBO, AOA3R6PICS, AOA3R6QSF4, AOA3R6QCS3, AOA3R6WYTI1, AOA3R7BHS7, R6POAT, AOA1C6BYXO0,
BOA6UO, RSXNS0, AOAID3L215, AOAIQ6SIRS, AOA349QN89, AOA3R6B4X0, AOA3R6DGJ6, AOA3ZR6DN67, AOA3R6GNYO0, AOA3ZR6K7Z9, AOA413HPF4, C7GBJ1, D4KYRI,
AOATQIYNFS, AOA1Y3T393, AOAIY3XZL7, AOA1Y4E6X7, AOA1Y4TQY2, AOA2A2HAUS, AOA3DILEA3, C7XYO07, ISAXQ3, R6FTQ3, R6KMGY, R7BS06, W6RZAS,
AOAORISYU9, AOAORIU3N2, A0A174B480, AOA395V718, AOA3D4Y1C8, G2SYJ2, AOAIQ6MLO00, AOA356C583, RSDRSS5, AOAIQIYGWY, AOATUTNGAIL, A0AISICKCI,

AOATUTNP31, AOATY4LZAS, D4JFU4, R7A4S2, U2QTL3, AOA2K4ZM83, AOA2V2EW65, AOA2V2FCR4, AOA3A9ESC4, AOA3D3TID1, AOA3E4LQA4, AOA414P478, BSCMZ6,
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V8C360, R6SYS9, R9J231, ROLND2, RILUA7, U2D571, AOAOGORFWO, AOAOEIXHNS, AOA139R143, AOAISSWCO1, F5X071, AOA099YB76, AOAODACMX6, AOAORINYZ2,
AOATHOCSY4, AOA315ZK22, AOA425XADI, AOAOE9FQH4, AOA417CYE6, R5Z5S4, AOA125RC89, AOA135YR35, AOA2I1YIP7, AOA3E2SDP1, EOPCV1, FSX5T2, AOA137PLTI,
AOAIB3PS02, AOAIZIN6YS, AOA256MKD6, AOA267MB76, AOA2MINLT2, AOA355X539, AOA3G2JV80, C2E6V6, FAACA3, Q741V4, QIF660, AOA140DWGS, AOATIQIYLM7,
AOA143XRB6, AOA172Q6Y8, AOA173ZRU9, AOA174D5Q4, AOA1IQ6MF10, AOA348RAMY, AOA3T4ISNS, AOA3A6ITU2, AOA3R6A0S1, AOA416V8I3, ASSVLY, DSHDPS, RSWKT4,
AOA1C5X749, AOA1C6KHIS, AOA3COLULG, R6BZT4, AOA1C6GA97, AOAIQ6KSES, AOA416MP57, AOAID2WI06, AOA328S1R4, Q2NGAO, AOA1Q6E3H1, R6HI74, AOA1Q9J6H4,
AOATUTNKD7, AOAIV2YDKO, AOA1V3Y409, AOA1YOE209, AOA2Z6PMH3, AOA448F2V8, AOA348ZAL6, RTNTM7, AOA35412N8, AOA374X3N4, AOA391P959, AOA412ZQH6,
AOA396KEZ6, AOA3R6UU9S, AOA3RG6X3J5, AOA416IZEY, AOA417LXR2, RSILUG, AOA3BASWNH7, AOA3DOHN7S, R6ZXB8, AOA3DSTGZ1, A0A437ST59, ASZMI1, 17LGS2,
R51IX2, RGEQM7, A0A023I8T6, AOAO73IMA4, AOAOS4NP87, AOAOUSF994, AOAOUSKACI, AOAOUSKD37, AOA143PX53, AOAICIZVB7, AOAIC2GF65, AOAISIASW6,
AOAIX8VSB3, AOAIY4PBBS5, AOA244CGC2, AOA256SIG7, AOA256VEGS, AO0A256VLQ7, AOA2ATQII4, AOA2ATR790, AOA2SIEQX2, AOA317GGPS, AO0A317GQMS6,
AOA347T6P0, AOA363ECG2, AOA3MGSIX9, ASVJHO, B3XRWI, ROWI74, SSNRV3, AOA0STQDA49, AOAI133PFF2, AOAIVOFWZ3, AOA1V3Y3F8, A0A249NJ41, DI1YI92,
AOA091CAS1, AOATHOM6W6, AOATHOXV38, AOATH6RX 15, AOATHSZKZS, AOA2X3WD56, AOA352TP10, AOA380KNN4, AOA3COSGV7, AOA447UCD1, S5QWI2, AOAODSIVP2,
AOA372V594, AOA372WLBS, AOA3A6E6N2, AOA3A6JT86, GORXD7, AOAOEOUXH6, AOAOH3GEE9, AOAID2IZY6, AOA241SSH7, AOA2ZSBZ01, AOA3A2SS14, AOA3D7IYZS,
AOA3H3DTRS, AOA3H4AY17, AOA3QONGD6, AOA3RSTD6S, AOA3TIHY25, AOA3TIIPBO, AOA3TIINHO, AOA3TINIFS, AOA3TIR352, AOA3TISAK6, AOA3T1U298,
AOA3TIY7VS, AOA3T211S1, AOA3T2NOQ6, AOA3T2PKR3, AOA4ISRW60, AOA454IN31, Q8YS5I3, AOAOF5Z9J9, E3ZSC8, AOAOH2Q3Y9, A0A242K0J4, AOA3F3MOHS, SINFI1,
SIRLI15, AOAOM2NIU1, AOAOM3D9H6, A0A2S8Z9B2, AOA366CN79, AOA3SIWFIO0, AOAORIGBCS, AOAOUOXIZ3, AOA109DF58, AOA135YY01, AOAIC2D432, AOA226UCL4,
AOA226V518, AOA2ATRIQ3, AOA2IIWIX4, AOAZNSKWS84, AOA378HOWS, C7XGI9, DSH2WS, E3R2L1, KIN5Z9, VSENI3, AOAORIHNKI, AOAOR2KBY6, AOA1Y4Q741,
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A0A415UX05, AOA415VBAO, R6A2J0, AOAORIZIP7, AOAOR2HBPS, AOATH2WA4E6, AOAI120DHQS, AOAIBIV067, AOAIC8YZ69, AOAIC8YZ72, AOAIGTKF16, AOA1X7C254,
AOA2T5N7MY9, AOA1Y4CJ66, AOATY4DISS, AOA1Y4K132, AOA316RURI, AOA380LLXS, AOA3E3E3J4, WIURS6, AOAOR2BYW1, AOA100YXG3, AOAIIOBIR2, AOAIKITCYS,
A0A412JTU0, AOAIBIV057, AOAIC8YZ67, AOAIC8YZ68, AOAIQO6MSM7, AOA3D4MI99, AOAISIBZYS, AOATY3XTF7, AOATY4AFN6, AOATY4BHO00, AOA356G613, K8ZQD3,
Q75N78, K8Z9V7, AOAIBIV061, AOAIQ6QKTY, AOATY3TDYS, AOAIY4RSIS, AOATY4SEAS, AOATY4WFJ0, AOA2N6QW12, AOA3A6DGFS, AOA3E2VXT7, AOA3R6YBI2,
E2SGJ9, GIVWA4, N9WAI4, AOA3NOAFJ1, AOA083WXZ9, A0A083XUI4, AOA083XWI0, AOAO087AZI12, AOA087BL8I, AOAOAOUBK2, AOAOAIGNMS, AOAOLOLTIS,
AOAOL7AX86, AOAOL7BQE9, AOAOL7C7L3, AOAOL7CW47, AOAOM3TITO, AOAOM4MEFZ9, A0A1S2VZD6, AOA1V8QI34, A0A2K9IB3XS8, A0A2K9BKC3, A0A2NO0SQS3,
AOA2NOTKO04, AOA2N6TU17, AOA2U2RQSY, AOA2X1AGES, AOA3DS8U3AS, AOA3G8W691, B3DS63, BITGRV6, CSEAY9, D6ZUS7, ESMTI6, FSAQK2, F9Y078, I3BBGRY, Q8G653,
QI9KK62, RSMWY7, R6GL06, S3AFRS, T210T0, V6XYC7, W6F900, AOA087BA02, AOAORIZIUS, A0A2A2X8Y4, CTAQYS, AOA354CQT0, AOA369LHG2, AOA369NWX7,
AOA369P3E3, AOA3E2ESB4, AOA3E2FDCO0, AOA3NOASMY, A0A418URIS, ROKZ34, AOAO72MTF9, AOAO87BIES, AOAOA7I2NS, AOAOH2PSEO, AOAOH2PPK4, AOAOH3ECC2,
AOAOMA4LY42, AOA133KIX4, AOA139BSES, AOATVSPQDS, A0A267WIZ0, AOA286TEZ2, A0A292G630, AOA2GSPSG3, A0OA2G5Q2N3, B6XTV6, COBTDS, E3EM77, I3WHT4,
K2HTC3, K2MHZ8, Q2PQCI, Q6J263, Q6J264, Q6R974, R6GG38, R6NWTO, A0OA076JMQ3, AOA087D2Y1, AOA087DS98, AOA173WIAO, AOAIE7YOH6, AOAIX2YWE2,
AOATX2YWWY, AOAIX3AIPS, AOA3DITMB3, A0A412KD51, A1A1Q4, E4VIF1, Q2PQC2, Q52UN2, R5GZNS8, A0A086ZMKS, AOA0O87DXTS, AOAO87E3B7, AOAO87EGX6,
A0A261F1D3, AOA2N3QN60, M4RES1, AOA087QBK2, AOAOR2D5Y9, AOA133PBEIL, AOA137PJZ3, AOA1V3Y354, AOA1ZINACS, AOA249NMX6, AOA256LDW7, AOA256MFB7,
A0A267TMDW7, AOA2ZMINIJJI8, AOA2MIWPQS8, A0A2Z6PSU9, AOA346MTG1, AOA355X2R0, AOA366KK12, AOA3A9DSUS, AOA3G2JXD4, A0A448F0U1, ASHKP3, C2E3X0,
DOR2U6, DIYKI9, FAADE7, 17L5X3, P97038, Q74LX7, Q9ZG02, V5POL8, AOAORINWG63, AOAORIXTLS, N2A9Z3, AOA172RX76, AOAID2WV04, AOA2H4U7US, ASULW3,
BY9AEX3, D2ZPPS5, R7PXNS, AOAIT4NUK7, AOA3CICX18, A0A1V8Q401, D2QAA6, W2VCI17, W4NSTO, A0A2NSKYJ7, AO0A2V2E7P6, AOA316NZH6, AO0A351XLF0,
AOA354LTC4, AOA374QMH3, A0A39SWCMI, AOA3D4J9S9, AOA412HWVO0, A0A412J0P3, A0A413CU78, A0A413UCKO, A0OA414J8H8, B7CE40, AOA3DI1ZQ84, C7TAQWS,
QIWR93, C7H2N9, I3B7M4, A0A078MKAS, AOAO87BIP3, AOAOH2KRQ3, AOA161ZF19, AOA1YOHUT7, AOAOP7HNU7, AO0A0Q9CDA43, A0A163QX20, AOAORIYCB4,
AOA179C596, AOA1G6IERO, AOATHIKU96, AOATI3ZEL6, AOAIN6NMR2, AOATW6DLOS, U1Z025, A0A316Q414, R7TAD75, AOA350TYYS, A0A352UQDI, A0A396NKX6,
AOA401LCP1, RSAKL1, AOA3EOVG29, A0A425VYTO, AOA430FT18, AOA430JVA6, CTN5S0, DINSI6, RSWSF6, AOAO87AFR3, AOA2A2EHS2, AOA2NS5J211, AOA430FAS4,
AOA087B4P4, AOAOATITQ6, AOA248X6D7, AOA2N3QTBI1, AOA2N3R2F0, AOA395XEC0, AOA3A9ABHO, AOAOJ6DGR3, AOA126SVX1, C4FEW7, AOAICTFXRY, A0A315S394,
B8DUIS, GOYYC2, Q53CP8, AOAIU7P4L8, AOA2A2EEP4, AOA2N3QJ23, AOA2N3QV6S, AOA2N3R415, AOA2V2CMM9, AOA3E4QZA8, GIWLB3, AOA414NEJ3, AOATY3WRB7,
AOA1Z7TM8U3, A0A417TDM7, AOAOR2BEH4, A0A2Z4VXL4, AO0A399MI1VS, N1ZR12, AO0A1Y4B457, R6YY67, AOA176USF3, A0A3C0X2V9, AOA3ZDIHUKS, B5TQZO,
AO0A369L9C2, A0A415XKM6, A0A449DT74, A4E835, AOAORIZQV3, U2Q7T9, A0A1Y4BTH4, AOA1Y4DUEI, AOAORIXP40, AO0AI132ZAG9, F4BQ61, AOAIBIVO035,
AOATY3JFW2, U2CE73, AOA350WBU4, AOA3P6NBDS, T4J9K1, AOA2W4FI41.

Uniprot ID in Cluster 3:

AOAO15QRTS, AOA380YYT7, KIFVV7, AOA069IAG7, A0A194AJ02, AOA225NT33, AOA1F8I3B4, AOA3DSIUI2, AOA3M6TSP4, AOA3IM6UPQO, AOA2B4RLB4, GS8PLZO0,
AOA370LC31, AOA2W6ZMH7, AOA1C3E8F4, D5SSR69, AOA2UOHCZ6, AOA411PGK6, AOAIGIMAAG6, AOA2N2F6K9, AOA3N6PLV0, C0G794, C4ISE4, AOA150AKMS, G8PKQS,
AOA1GOIK36, AOAOBITVZ7, AO0A090DI114, AOAOH3ATWO, AO0A126QIJP9, AOA2E4BL23, AOAIV6AVA7, AO0A2N2LUQ6, AO0A261SCFS, AO0A316JPJO, AOAI1F8JSQ4,
AOATIGOHAQI, AOA3R2BRMI1, AOAIBIGON2, AOA2B4RYU3, AOAOCIE4XS, AOA2E3RC88, AOAIE3W7L2, AOA2ZMS8IT86, A0OA421CN13, R6TB33, SOF7R8, AOAOWOVHU4,

AOA1G5G640, AOA1JILLM3, AO0A1V4X7DO0, N1JPE9, AOA2J7TE83, AO0A357PS89, AOAOJIBIH9, AOAOSIXYI7, AOA3B8VZ38, A3J138, AOAIF9PQGS, AOAIY4DFRI,
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AOA2A2QTH7, AOA2N7DDQS, AOA2NTFJ57, AOA3QYE717, D6LPE2, D7GZI6, AOA3D3REA49, AOAOWSG527, AOA1I7BRB4, AOA3EIEHH9, AOA414MIL3, AOA415S0V2,
ESWUX4, RSIKQ3, AOAOASKIUS, AOA1JOP8Z9, AOAIQ3GYO0I, AOAILIGKI4, AOA2DSB7B4, AOA2DIETL4, AOA2E4R3A3, AOA368X1H2, AOA3AIYZDS, AOA3GGABIS,
S0G2DS5, AOA150AJX9, AOATE3VVNG, AOA1J4XHBS, AOA1Z9QGP4, AOA2D6YNQO, AOA2D6Y VA9, AOA2W4UUO7, AOA2D5AT07, AOA2DSIPY9, AOA354JX62, AOAOQIIICO,
AOA161UYY3, AOA168DPJ1, AOA161V6V2, AOAIBIFTPS, AOAICSR3D1, AOATHIHZU9, AOATH6BZA9, AOA1I7DPWS, B6R6S3, AOAIVAMNI 1, AOA2K8VST9, AOA2MIRQO7,
AOA2UICPN3, AOA327KEQY, AOA327KX38, AOA353YHT78, AOAIMSQRC6, A3ZTEl, AOA259PFS4, AGLCY1, D7ISX3, C4XQL9, K2BWW7, AOAONTLRH4, AOA109BLNS,
AOA250JRZ3, F8C7S7, AOA254VIS1, AOA1JOD759, A4SZ76, AOA2G2DUUI, AOA2PSFET3, AOA3D2DTSS, E1QI79, AOA3C1P0OQO, AOAOS4TATS, AOA1I4QWS9, AOA2COPDPY,
AOA2S9ZFM3, AOA3G4VG17, A6D0Z2, AOAIE3VQ72, AOA240ENI4, AOA2DSUHLO, A0A348G277, AOA3DAGK23, AOA432SVEG, A0A4331108, A6QIB4, BOTS31, E2PS30,
AOAO66ZNB2, AOAOGOVSPO, AOAOPIEDO3, AOAOPIEI77, AOAI124GCA4, AOAI26QPR6, AOAIE2S0P7, AOAIE4DHZ7, AOAIGIJIZ6, AOA1Q8QCG7, AOAIR3FN3S,
AOAIV3YVF5, AOAIZ8MQ52, AOAIZSMZWO, N1JWV3, A0A366E964, AOA3DIYZT9, AOA3ASQIP3, AOA424KID6, AOA3D3B2U1, AOA443YTUO, AOA3D6B224, 14G4Y2,
KGHOHS, Q6AP13, AOAO90OCYN3, AOAONOGQD4, AOA126V201, AOAIA9FMO6, AOA256FGX7, AOA2S8YF29, AOA404HEBS, AOAIE2SONS, AOA024FL42, AOAIGSHTR3,
AOA454CY 74, AOATX4J0U9, AOA254VIPS, AOATF4U669, AOA25SIRFS, AOA259A381, AOA259KW 13, AOATMS5R266, AOA2T3N9I6, AOA2W2B8Q4, AOA2WSSP95, AOA317L6K1,
AOA327JMLY, AOA378KRCS, AOA2W7AQDO, AOA3ASHRW3, AOA3A8J7PS, AOA3ASKHLS, AOA410RKK6, H8MIVS, E1JZM7, STU4S0, AOAO1IUQHS, AOAI37XR24,
AOA1J613R2, AOA2S8U6HO, AOA3NOBSMS, A6WZLS, AOAOC1GCC2, AOAOUSBZI9, AOAOW0Z3B0, AOA165TV46, AOA1G6EGK4, AOATI3SYDS, AOA1JSMR94, AOAIM3MMD4,
AOA3ABJEU4, AOA3ASLN4S, AOA3ASLFT9, AOA3A8PYB4, AOAIROHGA2, AOA3ASNRAG6, A0A259DDAI, A0A259FQ56, AOA2D8Q557, AOA2G2MCT6, AOA2N2HPCY,
AOA2S7U3E6, AOA2W2CBK9, AOA3COBRZ6, AOA3L7RC06, GRHT95, AOAOSTKA94, AOA127CG94, AOA2DSK337, AOA221AGMS, AOA329BX43, AOAIGOGRA3, AOA2K4MLB4,
AOA2S9X0T2, AOA2EOUHPI, AOA2E9GQPS, AOA2N2GCZO0, AOA2N2MR93, AOA2N2KKF3, A0A3CIDL41, AOA2TORGGS, AOA2T4WHA7, AO0A3BIC3KO0, K2C9K2,
AOAOF7BQMS, AOA1I0LKP4, AOA098G7Z1, AOAOD2JRL6, AOAOEIX5J8, AOAOF6ARN7, AOAOMIWBD3, AOAOUSMKJS, AOA1G4F2S6, AOAIMA4LC47, AOAIPSS6ZS,
AOA1Z1ZPBS, AOA2D2BSB7, A0A381B8KS, A9M6D4, BOCHQ3, COREAS, DORIW3, DICWBS, NSLWM3, Q57C43, QS8YIA2, AOAOPIEZA6, A0OA346SH27, AOAOWOTEQS,
AOAIE9J462, AOA3S4TKS4, C6JK09, AOAIGOFFL7, AOA1GOJ5G1, K2COTS, AOAIQ3SM74, AOA2G4WRU9, AOA2T3KQY6, AOAIU9IZIF9, AOA2EIBBAO, AOA250LXV,
AOA2H5DYS7, A0A257ZJL0, AOA258K8U3, A0A258M3N7, A0A259CC98, AOA259JWIS, AOA2J7TLIS, BSEIV4, AOA2KS8VDR6, AOA2NTHFS3, AOA2PI1S4H7, HIPVIS,
AOA2R4XLYS, LTUMAS, AOA2U1SVW2, AOA3D3EFWS5, AOA412GPE4, B3JPN4, RSMFF4, R6CMS0, ROMC22, USE834, AOAOAOD111, AOA412U355, F3QWK3, G5SQQI, RSNK65,
AOA4311TH2, AOA448TS98, ESWYT9, FOQZNO, AOAOMOF864, GOETT6, AOAOWOU4T3, AOAIFSIL49, AOATF8IY45, AOAT17MVE7, AOAIE4DIZ7, AOA151FFU4, AOAISIX3WI,
AOATFTWG96, AOA352M740, AOAIG3V499, AOAINTBSS0, AOAITAWZ87, AOAIW6HU92, AOAIWIKRUS, A0A212K556, AOA2DSUMAI, AOA2E0X8Y0, AOA2PSCZF7,
AOA353D432, AOA378HYKS, AOA3SOYTU6, A0A414Q275, C3WBP2, B2IKP7, CTXAE9, DOTATI, J6UDJ5, AOATI0GKO3, K1J2J2, AOAO8SFVY4, AOATEIUYPO, AOAOEOU7NO,
AOA3A6SEIS, B61CQO, AOAOE3ZL79, AOA2NSQTY3, AOA2R2J0YS, AOAOQOW6D1, AOAOWOVKJ4, AOAOWOZIP1, AOATSICGY 1, AOATAST2N9, AOAIM6DABI, AOAIN6ETM4,
AOATWI1C662, A6QD30, AOA240DZJ7, AOA2ETKK99, AOA2ISTMI1, AOA2V5GI76, AOA2Z4IPAY, AOA2Z4JUA4, AOA330FVNO, AOATH7ZY72, AOA3D4GM21, AOA3R2BRLO,
C4XHS5, K6FJY8, AOAOWOZ462, AOA177P3V0, QOIDR6, AOAIGOGI9S, AOAIGOGYMI, AOAIVSFESFS, AOAIWIEFZO, AOA344W2F7, AOA2DSUHH2, AOA2E2CC20,
AOA350KFF9, AOA355GG87, AOA3COANS1, A6CBHI, AOA2W7A713, AOA2W7AVS9, F8LIQ7, R511X7, V4J2A4, AOA061PTLY, AOAOCTWC20, AOAODOIIE6, AOA1PSME(2,
AOAIQIP9X6, AOA2A2NIM7, AOA2ISXFA6, AOA2NTMZVS, A0A2S7UJ02, AOA2U4GOH4, AOA380QIY 1, AOA3AIPUCG, AOA3G2PVW3, A0A454BB04, ATMVS3, DOXH92,
K5UUX5, AOAODSLVVI, AOAIGSDLSS, AOAOS4LMA2, AOAICSNORI, AOA2281IT7, AOA3G3HEDO, Q398T1, AOAIT4PSDI, AOAIVIVGF9, AOAIX9U6J1, AOA2S2CIW7,
AOA2T3ICR9, AOA2T3QJI7, D0Z3X3, AOATWIBSDS, AOATY4A9U9, AOA2N2K6U9, AOA2V5SXM4, AOA2V6L512, AOA347UQG3, AOA3A2I316, AOA3N2DKO1, AOA405AIMS,
AOA416GIR9, FORY84, R6FQGI, R7TPBAO, U7VBVO, AOAOC2NXD9, AOAIBINN49, AOA1E3WPK6, FORFC4, FORMK2, AOAODSLMS3, AOA2T3QE11, Q1ZVH6, A0OA0JIGGH4,
AOAOJ1IN19, AOAON1J3D7, AOAI24FYBS, AOA135I8B1, AOAIT4V718, AOAIBONWJI9, AOAIBIPHO0, AOAIESAVQS, BSET1S, QSE0YS, AOAIC2BYD4, AOAIF4TICO,
AOAIQ6FIM3, AOAIY3YYWI, AOAIY4JTL7, A0A412N988, AOA412YPPO, AOAIU7L869, AOAIY3VSR9, AOA373UT91, AOA413ITN4, A0A415QJ25, AOAIX7DZF7,
AOA1Y4DBHS, AOA2G4WUG6, AOA2K7SZKI, AOA2S2CGXS, AOA2T3IA95, AOA2T3QIW6, D0Z2I7, AOA2STX6WS, 12F1X7, AOA377GXT7, AOA3D8I145, AOA3LSADQI,
R6DCR3, AOA3QONR94, AOA432TOW4, BIKFA3, Q2BX03, AOA09OPDV4, AOA3N3DTX4, AOAOB7JEIl, AOAIT4URFO, AOAIY6KZI6, AOAIY6MFWS, AOATY6MN24,
AOA2T3HWEI, AOA2T3IHX1, AOA2T3KB76, AOA2T3QX18, AOAODSLG6S, AOAOMOFCLI, , AOA2S7VI25, AOA2T3KSWO, AOA2T3LHM2, AOA2T3LWA6, AOA2T3M4AL,
AOA2T3Q8G3, Q1ZTG2, VSF3W3, AOAOHSDPHO, AOAOWOUL17, AOATI3YNX0, AOAIM3CSS2, AOAIMSBILI, AOAIQ6HNS0, R5Q2M4, AOA1QIHI44, AOAOH3G8C6, CTLD61,
Q2YS20, AOA2HOVTZ6, AOAZHISW27, AOA380YPD2, AOA3ASALIO, AOA3A6QVI4, AOASD6EIF2, RSYLC3, AOA3DSI994, A4A1Q4, ASSZM3, BSD243, R5V843, RSBIM3,
R5S0K4, R6T8BO, R6YK38, RSCT35, RSLP13, REYMZ8, R7D329, UIXJ12, AOAIX7H4QS, AOA256CS38, , AOA2U2AIG6, AOAOBOBUYO, AOATQ6ESZ9, AOA3BICNQ3, RSWRQ4,
AOAOF5JPH2, AOAOJ6FGNS, K5ZUZ7, SOGIE7, AOAOQIYPT2, AOAIBIPG67, AOAICSP8AS, R6ZVJI7, AOAICTH271, AOAT1G6G3R2, AOASA9BDA49, AOA413VOA4, AOAIM3L7G3,
F8X4H3, AOATQ6F953, AOAIY4ISC3, AOAIQ6FTM2, AOAIQ6HHW4, AOATY3WWC2, AOATY4DTKY, AOATY4F0X2, AOATY4JA18, RSUJA6, AOAIY4AKB3, AOATY4HQHS,
AOA255T6NS, AOA25STEE4, AOA351YFBO, AOA353WPNI, RSBQI6, AOA3D2QSLS, QSLF84, AOAOBITYT9, AOAIQ8QSNS, AOA3E4KTS4, AOA414ZEK3, AOA415AQH4,
AOA415NENY, B3CDZ0, AOA416VQVS, AOA416XAJ9, KOX7X3, RSF358, FSIZWS, 19SXL6, RSJHZ2, RSCDE7, RSCERS, RSSNC6, RSGM31, R6E0J4, R7J4D2, AOAOISROQ2,

A0A412WWD2, C6IN63, D7I9N9, D7J6Y2, AOA01SVA14, AOA015XJI6, AOAO1SYLYO, AOA0O16GBF0, AOA017P282, AOAOE2AL36, AOAOE2RQA6, AOAOE2SWO01, AOAOE2TCXS,
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AOAT49N7X8, I9KEZ1, AOA069S910, AOA076IM21, AOAO78RIT9, AOAOMIW295, AOAOPOM2Y4, A0A174V343, AOAIHTFFJ4, AOA1Q6JHDO, AOA1Y3ZX93, AOA372Y5D4,
A0A396AR73, AOA3ASSZQS8, AOA3ASXO0E7, AOA3A6A5C4, AOA3A6LZXS, AOA412UA40, AOA413M1Q6, A0A414XW17, AOA415BSP8, B6W2X6, C3R5L0, C6ZB57, DIJYAG,
D4V9V0, ESUWBS, 19J910, I9RBBO, I9REE0, ROHMNS5, R9I9X1, AOA0O90ODWLI1, AOAOMOMUES, A0A139L105, AOAIFOIUES, AOA1Y4V9V3, AOAIY4VE99, AOA372YWIS,
AOA373GI1T5, AOA395VQZ1, AOA3AST4M3, AOA3A6MF15, AOA3E4NSFS, AOA3ESHIII, AOA412IKT9, A0A412ZQUO, AOA414E681, AOA414G425, AOA4151154, AOA415KQI2,
A7TLYY3, C3R2Q0, DOTQS1, D4VSU1, D4WDG3, D6D837, D7J863, DTKSF7, AOA174WERY, A0A114QC00, AOA3ESBIWS, AOA3ESCPN4, I8XP66, AOA1QGF3Y7, AOA35614P7,
BOMU84, R71J32, AOAITAMBU3, AOAIYOMDS53, AOA1Y4C8W2, AOA2HI9SH64, AOA2KI1SSX7, AOA2T7NIY7, A0A3281S42, AOA2V2FKR7, A0A365XU37, A0A374VCVO,
A0A412SGP4, G5H759, A0OA412SLD3, GSHAC3, A0A413T4X6, AOA421CL08, K2EES3, AOA015P975, R6VGS0, WOER67, AOA069SA94, AOA07318U2, AOA078T359, AOA173SDDI,
AOA173YCN2, AO0A174RKZ4, A0A174X6C4, A0A223HUT6, A0A395Z27Z6, AO0A3D9A4X9, AOA3E4AMPGS5, AOA3E4P4VS5, AOA3L7ZIU3, AOA3L7ZM81, AO0A3RS5ZKQ7,
AOA3R6BBV3, A0A3R6JFN2, K6AGGY9, AOAOGOCSKS, AOAOWSFKY6, AOAIJSMTK4, , AOAIQ6GIH3, AOAIY3WNHO, A0OA1Y4GUDI, AOA355IEA2, A0A356DK99,
A0A412TTM9, R5NT58, AOA3D2VKHS5, A0A3P6M7S9, A0A410P2V0, HIDEMS, R5VHV7, AOAOB2INC3, AOAIQ6FXM6, A0A248UJQ5, A0A256GT25, A0A256FD56,
AOA316R384, AOA396NIN9, AOA3R6IB08, G9S0Q6, R7DHI15, AOA3731132, UGRFW2, AOA397WKZ7, A6L3T7, AOA3D2BE86, AOA3D3YKJ6, AOA421CIL3, EAMAT5, RSKIN4,
R7KQF4, AOA078Q2R6, AOA078QICS, AOAOJ9FAB4, AOA174F9J2, AOATH4BRBY, AOA114ZT87, C3QKE2, F7TMO051, 19JDX3, 19SID3, R6JEW4, AOAOSTY1El, AOA1G7A0YO0,
QIDIBY, AOAIW6ZXR9, AOA256H0S5, AOAOFOFLY3, AOAIF8IMWS, AOA1Q6GGZS8, AOA3COE6D3, AOA3E4W691, AOA3E4Z5Y0, AOA414FMU4, A0A414RG89, A0A414X7BS5,
AOATY3VAE9, AOA1Y3X9P8, A0A1Y4U729, A0A359G4W0, A0A454DGO09, RSIBK3, AOAOUIHSLS, AOAOWORSDO, AOA2HOVR73, AOA3DSHZ82, C4WP69, FSKWI10,
AOATY2LCI91, AOA2MORVGS, A0A2MISDQS, MSJICS, UIXNA7, AOA2S7TMBS, AOAOWOXIBI, A0A378L2M6, WOBHSS, AOA2NS5Y9A0, A0OA162K0GS, A0A2DSIYZ2,
AO0A349DFE0, AOA3CIPOW4, I3YMA4, R5VA45.

Uniprot ID in Cluster 4:

, AOATY4WHRS, AOA3E3E2L1, BICAB2, C6LFD9, R6BJ89, D1Y0X1, AOA168HQBI, AOA1Y4S3F9, AOATY4RPWS, AOA174HZNS, AOAIC6JAH3, AOA2NOK709, E7TGMP4,
G5FJ32, U2C8AS8, AOA3NSYA45, AOAIC5VIA2, AOAIC6JJF9, U2QQRS, AOATUTNMO00, AOATY3YAMO, AOATY4UG66, AOA168HZI4, AOA1I6L3W4, DSRE44, F7L3P9,
AOATATT8Z9, AOAIL8WZ04, R2RHTS, AOAII3QLN3, AOA3A8Y7G4, AOA407BWQ4, U2NJL6, R6CP37, AOATIORUBI, AOA2P2F5B8, A0OA372SS51, AOA417K413, AOA3A9J092,
ROLRN3, R2P888, S3INMO, AOA174EACO, AOA174FV32, AOA291TD80, AOA329TDH2, AOA373N844, AOA374GBRS, AOA3A6GS70, AOA412BPR9, AOA413B5SM6, AOA415WFJ7,
AOA415YOWS, A0OA416F798, AOA416RRCS, AOA417BS22, AOA417DHI0, A0A417GUS82, A0OA417HOT3, AOA417KNH2, A0OA417MA27, ATAZP3, B6FMZ6, COLTH6, FTKVWS,
AOATF8V839, AOA1Y3TDI7, AOA1Y4IW60, AOATY4T181, AOAOB3WOCI, AOAIS0Y9VI1, AOA174M219, AOATY4MKL7, BOPEQI, AOATE7RZYO0, AOA1ISHL45, AOA317RRDI,
E3GLVS, AOAIISE9Q9, AOA1Y3SSY2, AOAIY4B1Y9, AOAIY4VIR6, AOA1Y4F3X7, AOA1Y4SZEL, AOA2NSPW60, A0A437UPK3, SOL3AS8, A0A352A4F5, AOA352IGVS,
AOA3ABW6M3, A0A410Q6B2, DIRSSS, F6DQBS, GAKTY7, R2SGS8, AOA0G4K934, AOA2KI9IDTS, AOA3B6VFI2, AOA3B6W6C7, GOEKB0O, AOAIESNA28, AOAIESNLD7,
AOA2U4FDF6, AOAIMSTCH3, AOA1V4AK24, AOATY4QH48, AOA1Y4SID1, AOATY4WR63, AOA316MNKS, A0A372YM13, AOA396L.3D7, AOA3R6K7I0, R7A142, AOAOA2HI28,
AOAOMOA3Y7, AOA175M729, AOA2G7HG23, AOA2I4NDF2, AOA396TNR4, A0A433YSF3, A0A433ZGMS, A51437, A7GFLO, BIIHI9, BIKW19, CI1FR46, AOAOE2HMKG6,
AOATY4MZM2, AOATY4QAUO, A0A265QC44, AOA2NSRIVI, AOA381AFX2, AOA3BB6VNW2, DSIBX4, J9US21, KOJLW2, FOZ3HS5, AOATI0ODC69, AOATIOIXX3, AOA2T3FGN3,
AOA3R6RY08, A0A413FI26, COCWN7, A0OA3A6DDY6, E2SNE7, AOA3E3AEZ7, BONSKO, G9R2C1, HIAJI3, AOATHS8APX7, AOA139TJZ7, AOA101KS11, AOATE9ESR3,
AO0A2C6AWF9, AOA2GTHII6, AOA3P1UQKO, Q8RH78, UTT3L1, AOA412FQ65, BO9Y 580, AOA2P8QZ24, D5U989, AOAIV6BY61, AOAOE2E361, AOAOF6MLJ4, M2BCU1, M2COV7,
M2SL56, Q73QE4, A0A2A41Q57, AOAO9OHX48, AOATUTMOM4, AOA2IIMBW2, AOA3ESFPS6, N1ZINS.

Uniprot ID in Cluster 5:

A0A222WISI, A0A231Q8X5, AOA2I2AAP9, AOAORIWI160, AOA2ATR2Y1, AOA2N6QYN7, AOAORIUWQS, AO0AIZSIQWI, AO0AI1ZSIT93, AOA1ZSIB66, A0A1Z5H4UO,
AO0A353JQW4, Q04G99, AOAOR2K0X3, AOAIKIKME9, AOAITW7QMLY, AOA1Z5H3M3, AOAOR2JHYI, AOAOR2D4DO0, AOAIK2I5D6, AOAOR2FWA4, AOAORINQA49,
AOAOR2CV20, AOAOR2BHNS, A0A166GR9S, AOAORIYPHS, AOAORITGH4, AO0A1B2IZ20, AOAORIS6Y7, AOA3R8GDJ9, AOAORIQC93, AOAORIJIL4, AOAORISML7,
AOAORIZFT3, AOAIE7XIP2, AOAIXIFGXS, A0OA269YBQI, F4FRT3, JOVZIS, AOAOB8QU93, AOAOHIRMLI, AOAOVEAW21, AOAOV8B2QS, AOAOVEB632, AOAOVE8BWLA4,
AOAOV8CO033, AOAOVSCP19, AOAOVS8DMM6, AOAOVS8EMS6, A0A199YUS4, AOA2AS5SIX6, AOA2A9ISI9, AO0A2A9I864, AOA2A9IPR4, AOA2NSWFRO, A0A2X0QY89,
A0A2Z3KID1, AOA3BOGVVS, AOA3S3PBD4, A0A418ZNB4, D2BQN6, G6FER9, H5SYX1, Q9CGGI1, S6FT47, UGEMP4, AOAORILFP3, AOAIL6RA67, AOA370VDK2, C5R7S2,
GOUE95, AOA1C4AU17, AOAIC4AW71, V6DNE3, AOAORIWGES, GOWFG4, AOAOR2L3S7, AOA3TOTRSO, AOAID7ZWZ7, AOA3RSNQ73, COWNR6, COXKO02, C2CZV7,
AOAOR2FJE7, AOAOR2DUK2, AOAOR2DHBS, AOAORIY3T2, AOA2J6NM40, AOAORIXIFI, AOAORTWBVS, A0A142KNVS, C8P624, E3C988, AOAORITEDI, AOAORIMHE4,
AOAOR2L8C7, AOAORIYX04, AOAORIUGB4, AOAORIRG26, A0A349MW92, AOAORIREZS, AOAORILMS2, AOAOR2LWO04, AOAORILLQ6, AOAORIN3GS, AOA1Y6KOJI,
AOAORIGSH6, AOAORIUJPI, AOAON7CIS4, AOAOR2FOES, A0A142KS53, AOAI158SJI3, AOAIL7GUZO, A0A1Q2T2B2, AO0A2MS8LLR3, A0A2M8MS02, AOA3G3EA23,
AOA3RSYJH3, B2GEXS5, COWVW?7, DODSD8, H6WSA2, AOAOF3RPCO, AOAORIJYJ5, AOAORIR093, AOA2T4XMH6, AOAODIA7E7, XOPAUO, AOAOA7UIU9, AOAOCIM217,
AOAODOGW77, A0A2Z3R9V4, AOA378HDU3, QO3PK6, AOAOR2EBE4, AOAOAIGWRI, VTHYMY, S4NKAI, AOAO89RUHO, AOAOF7PT45, AOAID7TTE4, AOAIVIR3HI,

AOATVIRZD3, AOAIV9SZ63, AOAIY3S2B1, A0OA2A7QRUI, A0A2ATRF40, AOA2U2MAIJ3, AOA414NCD2, C2EELI1, FSVEDS, F7QW20, H7FXF8, J7GY78, QIWUKS,
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AOA269YLES, AOA1S2S4N4, AOA3S7H4F1, AONJL4, AO0A401IRRI, D3L852, A0A401FIN5, AOAOR2AHNO, AOAORINI96, AOAORIHY12, AOAOR2D584, AOA3BSECS6,
AOA084A9C1, AOAOM2ZS45, AOA166JQB6, AOA167A819, AOAIE7G3M6, AOA2A5SSWO08, A2RL39, TOS7HI, T2F5W1, AOAOR2A2U2, AOA3R8NMQ4, AOAOR 1ZXW0, G9ZLM6,
C2EUVS5, AOAIS6QGU7, AOAORIM9Z2, AOA166UAX6, AOAOSIBHX2, AOAOR2CS06, AOAORIP6T7, AOA2VIMZX7, AOAORIL3E0, M5AG79, U2PAE9, AOA3Q8CKNI.

Uniprot ID in Cluster 6:

AOA1BI1V047, C8P4G7, AOAOR2L384, AOAIBIV051, AOA142KQ61, E3CIN7, AOAOR1J9I3, AOAORISSMO, GOZNN2, AOAOR2FM49, AOAORINZS6, HILIVS, A0A2S3U707,
AOA1Z512X9, AOA353JTZ7, AOA1ZSIPB1, AOAIZ5IWGS, AOA1Z51134, AOA1Z5I9N9, AOAOR1Y4S5, AOA2N6QYX1, AOA2J6NLW7, AOA2A7R216, AOAORIRVGS, AOAOR1UZ28,
AOAORIHMRS, AOAOR2GE40, AOAORIR9D4, AOAOR2LCQ7, AOAOR2DGBI, AOAORI1U395, AOAOR2H586, AOAORILHI18, AOAORIGYV4, AOAORIL1Z4, AOAORIT7E4,
AOAIB2IW15, AOAORIVHXI1, H4GJGO, X0PU8I, AOAOD4CK65, AOAORINZY1, A0A1G9Z633, AOAIBIV059, AOA3CI1I6J5, AOAON7CLM2, A0A142KUJS8, AOA158SK60,
AOA1D7ZZG2, AOAIL7GXS2, AOA1Q2T502, AOA2K2TJ27, AOA2M8MSGS5, AOA2NSZ4E6, A0A2S7G955, AOA3R5UF34, AOA3R5ZVE4, B2GC95, COWYMO, DODR69, F2VY22,
K4MKHO, TOTR70, AOAODI1A849, AOAIBIVO053, AOAOAIGRO04, A0A269Y025, J9WADS, AOAIE7XBQS8, AOAORIZ2A3, AOA1XIFF38, AOAORISU38, AOAORIZHZ3,
AO0A269YHL7, FAFU47, SAND32, XOP9D4, A0A425XRC0, COWRHS, COXH56, C2D2T0, AOA1B1V060, AOAORTYRF7, AOAOR1S8T2, AOA425WZ09, AOAOR IN706, AOA401FM67,
AOA1S6QIHS, AOAOR1W440, AOA349MWC6, AOAIB1V054, AOAZR8KNSS, AOAOR2M706, W6TC28, AOA2R3INU4, AOA2R3JV27, AOA2K9HZQ3, AOA2S9VKN3, AOA2S9VLI9,
A0A2S9W6C1, AOA3M6LM30, FOISN2, GOLZ50, I9KZF8, T5JQP3, AOA199QGK4, AOA2I9CMLS, AOA370ASF1, AOAOR2CUB3, AOAON6WZF4, AOAORIUITO, AOA151G308,
AOA165MVY1, AOA165VKFI, AOATAODFNI, AOAIE3KUI13, AOA1I9RYT4, AOAISORUY2, AOATW6ENS92, AOA3P6MINI, B9V400, BOV404, D7VB43, FOUR8S6, MIR367,
zINPUTSEQ, AOA3BSEP89, AOAORIUTM3, AOAORIMKIS, AOAIY6K3W4, AOAORILPVO, AOAORIJPSS, AOA2T4XPY7, AOAOF3RY97, AOAORIQVF6, AOAOA7U3ES,
AOAO0CIQ6GS, AOATW6NTB3, AOATW6NJT40, AOA2A3U073, AOA2Z3RBC4, AOA378HCNS, M5SAG61, QO3NN7, AOAORIZSW9, AOAOR2A395, AOA425XLCS, AOAOR2NTYS,
AOAOR2BIX7, AOAIBIV034, AOAIBIV042, AOAIBIV043, AOAORILSI8, AOAIB1V044, AOAORIWFL2, AOAORIXFV4, AOA081BIX8, C2ERH2.

Uniprot ID in Cluster 7:

AOAORIF4U8, AOA2D1KS53, A0A242B7Z0, A0A242GXU2, A0A242LML2, AOA261ERC4, C2FA86, AOA347SSM5, AOAZR6XWAS, A0A347SUS0, AOA3R6ZZBS, A0A417ZB28,
A0A430A1Q3, AOAOF4L872, AOAOF4LD75, AOAOF4LJB8, AOAOF4LXU6, A0A2Z3HQKO, AOA31SMWB7, AOA3IMONWY96, A0OA3ZMOP674, AOASMOPRW3, A0A0C9Q109,
AOAOE2BUES, AOAOM6WS8RS, A0A125U781, AOAIF1JLU2, AOA2S3UEF4, A0A422L.NKO, A0A422LR44, B2M0OU2, KON2BS8, K6R410, K6RPTS, K6SSW3, S2NG09, S4ZL55,
AOAOF4L0S3, AOAOHO0YJ82, AOA179YG78, AOA180BSM2, AOAIBIFMJ9, AOATF0S498, AOA1Z2EZZ7, AOA2ASL489, AOA370MRCY, G4XR38, K8QQ79, S6C8P7, SOKMI6,
AOA2SOKFM7, AOAORINSB2, AOAOR1XI33, AOAOR2KXPS, AOA2W3Z4N9, A0A347SUS8, AOA3R6VB89, AOA3R7CLI6, EONH66, AOAOR2ZMN97, AOA3P2RAS4, AOATASVR33,
AOATL6H7RI, AOA3S3XQL9, AOA410LES2, A0A443L1Q2, D2EGV2, K9IEN2, ROEMQS8, Q03C04, A0OA1Q2D529, AOAOATFT69, AOAOF3FST6, A0A174S510, AOA345FX]J2,
R2XUK7, U4TTB3, AOAOR2JUZ6, W7C728, AOAOR2FQH1, A0A347SPWS5, A0A417Z196, AOA075TZ28, AOAOR2ZHEX6, AOATYOVTE7, AOA379BPK4, Q03104, AOAOF4KXZ0,
AOAOF4LPCS, AOAORIRAMY, AOATESKS80, X5SNW04, AOA2Z3KAR1, AOA3MOP6B4, AOAOCIPNVS, AOAOR2ES00, AOAOR2GTV2, AOA3DSNZ13, AOATV4DHO8, AOAORIF752,
AOAORIEQQS, AOA249N7L1, C2KOW7, AOA429ZHB3, AOAOF4KYR6, AOAOF4LPDS, AOA3DS8TRI4, AOAOR2B5J4, AOA249DCM2, AOATC3YRRO, AOASMONM49, AOA0SOMX18,
AOAOE9ESF0, AOAOHITHQ2, AOAOM2ASD2, AOAOM2APV7, AOAOUIAZ87, AOA0Y4GDZ3, AO0A0Y7J9J2, A0A125W929, AOAIGISANY, AOAIQIFXRS, AOAIR4KOI7,
AOATX3BOW4, A0OA2STLY31, AOA2TSD7]7, AOA2Z6BMS2, AOA3N3SC04, A0OA449DLK7, A0A449FPGO, C7CZB3, C7VF20, D4EMFI1, D4EXC1, EOH921, E2Y939, E2YQSI,

E27082, EGEWN3, E6GICO0, E6GVTI, E6H3G6, E619]7, Q82ZP5, R3HWCI, R3J1X6, S4CBG7, U6RYTI, V7ZL28.
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Supplementary Dataset S2: NCBI accession number of metagenomic data used for

ShortBRED.

SRS011061, SRS011090, SRSO11098, SRS011126, SRS011132, SRSO11134, SRS011140, SRSO11144, SRS011152, SRS011239,
SRS011243, SRS011247, SRS011255, SRS011263, SRS011269, SRS011271, SRS011302, SRS011306, SRS011310, SRS011343,
SRS011355, SRS011397, SRS011405, SRS011452, SRS011529, SRS011584, SRS011586, SRS012273, SRS012279, SRS012281,
SRS012285, SRS012291, SRS012294, SRS012663, SRS012902, SRS013155, SRS013158, SRS013164, SRS013170, SRS013215,
SRS013234, SRS013239, SRS013252, SRS013269, SRS013476, SRS013502, SRS013506, SRS013521, SRS013533, SRS013542,
SRS013637, SRS013687, SRS013705, SRS013711, SRS013723, SRS013800, SRS013818, SRS013825, SRS013836, SRS013876,
SRS013879, SRS013881, SRS013945, SRS013949, SRS013951, SRS013956, SRS014124, SRS014126, SRS014235, SRS014271,
SRS014287, SRS014313, SRS014459, SRS014464, SRS014470, SRS014472, SRS014476, SRS014494, SRS014573, SRS014575,
SRS014578, SRS014613, SRS014629, SRS014682, SRS014683, SRS014684, SRS014686, SRS014690, SRS014888, SRS014890,
SRS014894, SRS014901, SRS014923, SRS014979, SRS015038, SRS015040, SRS015044, SRS015051, SRS015054, SRS015133,
SRS015154, SRS015158, SRS015168, SRS015190, SRS015209, SRS015215, SRS015217, SRS015225, SRS015264, SRS015269,
SRS015272, SRS015274, SRS015278, SRS015369, SRS015374, SRS015378, SRS015395, SRS015425, SRS015430, SRS015434,
SRS015436, SRS015440, SRS015450, SRS015470, SRS015537, SRS015574, SRS015578, SRS015640, SRS015644, SRS015646,
SRS015650, SRS015663, SRS015745, SRS015752, SRS015755, SRS015762, SRS015782, SRS015893, SRS015895, SRS015899,
SRS015921, SRS015937, SRS015941, SRS015947, SRS015960, SRS015989, SRS015996, SRS016002, SRS016018, SRS016033,
SRS016037, SRS016039, SRS016043, SRS016056, SRS016086, SRS016088, SRS016092, SRS016095, SRS016111, SRS016188,
SRS016191, SRS016196, SRS016200, SRS016203, SRS016225, SRS016267, SRS016292, SRS016297, SRS016319, SRS016331,
SRS016335, SRS016342, SRS016349, SRS016360, SRS016434, SRS016495, SRS016501, SRS016503, SRS016513, SRS016516,
SRS016529, SRS016533, SRS016553, SRS016559, SRS016569, SRS016575, SRS016581, SRS016585, SRS016600, SRS016746,
SRS016752, SRS016753, SRS016954, SRS016989, SRS017013, SRS017025, SRS017044, SRS017080, SRS017103, SRS017120,
SRS017127, SRS017139, SRS017156, SRS017191, SRS017209, SRS017215, SRS017227, SRS017244, SRS017247, SRS017304,
SRS017307, SRS017433, SRS017439, SRS017441, SRS017445, SRS017451, SRS017497, SRS017511, SRS017520, SRS017521,
SRS017533, SRS017537, SRS017687, SRS017691, SRS017697, SRS017700, SRS017701, SRS017713, SRS017808, SRS017810,
SRS017814, SRS017820, SRS017821, SRS018133, SRS018145, SRS018149, SRS018157, SRS018300, SRS018312, SRS018329,
SRS018337, SRS018351, SRS018357, SRS018359, SRS018369, SRS018394, SRS018427, SRS018439, SRS018463, SRS018573,
SRS018575, SRS018585, SRS018591, SRS018656, SRS018661, SRS018665, SRS018671, SRS018739, SRS018769, SRS018778,
SRS018784, SRSO18791, SRS018817, SRS019215, SRS019219, SRS019221, SRS019225, SRS019267, SRS019327, SRS019329,
SRS019333, SRS019339, SRS019379, SRS019386, SRS019387, SRS019389, SRS019391, SRS019397, SRS019587, SRS019591,
SRS019597, SRS019600, SRS019601, SRS019607, SRS019968, SRS019974, SRS019976, SRS019980, SRS019986, SRS019989,
SRS020220, SRS020226, SRS020232, SRS020233, SRS020328, SRS020334, SRS020336, SRS020340, SRS020349, SRS020386,
SRS020856, SRS020858, SRS020862, SRS020868, SRS020869, SRS022137, SRS022143, SRS022145, SRS022149, SRS022158,
SRS022530, SRS022532, SRS022536, SRS022719, SRS022721, SRS022725, SRS022734, SRS023346, SRS023352, SRS023354,
SRS023358, SRS042428, SRS042457, SRS042643, SRS043001, SRS043646, SRS043663, SRS043755, SRS044373, SRS045004,
SRS045049, SRS045254, SRS045262, SRS045313, SRS045713, SRS046344, SRS047824, SRS048164, SRS048719, SRS049389,
SRS049712, SRS049900, SRS049959, SRS050007, SRS050025, SRS050029, SRS050184, SRS050244, SRS050628, SRS050752,
SRS051244, SRS051505, SRS051613, SRS051941, SRS052227, SRS052330, SRS052590, SRS052604, SRS052697, SRS052876,
SRS053335, SRS053398, SRS053437, SRS053854, SRS054061, SRS054590, SRS054653, SRS054687, SRS054956, SRS055118,
SRS055401, SRS055426, SRS056323, SRS056695, SRS057539, SRS057791, SRS057807, SRS058053, SRS058213, SRS058808.
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