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Supplementary Figure 1. Wallen PD and HMP2 IBD PCoA. (A) Principal coordinate analysis 
(PCoA) using Aitchison distances between 490 PD (blue) and 234 neurologically healthy control 
(pink) metagenomes with all species demonstrated PD dispersion was significantly different 
than Control by PERMANOVA (p=0.001) and PERMDISP (p=0.001). (B) PCoA using Aitchison 
distances between 198 IBD and 139 nonIBD metagenomes with all species demonstrated IBD 
dispersion was significantly different than nonIBD by PERMANOVA (p=0.001) but not by 
PERMDISP (p=0.832). 
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Supplementary Figure 2. Species and pathway module analysis quality control 
comparing Wallen PD and HMP2 IBD to their own modules. Quality control was performed 
by calculating module scores within in the Wallen and HMP2 datasets, ensuring that the 
abundance of features match the movement seen in the feature lists created initially. (A-B) The 
abundance of significant species from Wallen PD within the Wallen PD cohorts are plotted. (C-
D) The abundance of significant species from HMP2 IBD within the HMP2 IBD cohorts are 
plotted. Modules are denoted by the title on each individual plot. Significantly enriched and 
depleted species were extracted into separate feature lists from the ANCOM-BC2 analyses of 
the Wallen and HMP2 datasets. Calculated module scores were comprised of the average 
abundance of those species found within each dataset respectively. One-way ANOVAs were 
performed followed by calculation of estimated marginal means and pairwise comparisons. 
Compact letter display was used to display pairwise comparisons, as letters that are different 
from each other are significantly different (p < 0.05). (E-F) The abundance of significant 
MetaCyc pathways from Wallen PD within the Wallen PD cohorts are plotted. (G-H) The 
abundance of significant MetaCyc pathways from HMP2 IBD within the HMP2 IBD cohorts are 
plotted. Statistical methods were identical as described above, but the feature lists were 
comprised of significantly enriched and depleted MetaCyc pathways from the ANCOM-BC2 
analyses of the Wallen and HMP2 datasets, and calculated module scores were comprised of 
the average abundance of those pathways found within those feature lists. 



Supplementary Table 1: UFPF all species-level ANCOM-BC2 output 

species lfc_IBD lfc_PD lfc_PDvsIBD se_IBD se_PD se_PDvsIBD pval_IBD pval_PD pval_PDvsIBDadj_pval_IBD adj_pval_PD adj_pval_PDvsIBD
Faecalimonas_umbilicata6.0161365 0.7888483 -5.2272882 1.3052196 1.1612559 1.3824636 4.04E-06 0.4969439 0.0001561 0.0028243 1 0.1089661
Corynebacterium_amycolatum0.4895925 0.8200546 0.3304621 1.6901784 1.5052247 1.6240207 1 1 1 1 1 1
GGB2945_SGB3917 0.4587373 1.0475459 0.5888086 1.3107698 1.1662148 1.3858435 1 1 1 1 1 1
Fenollaria_timonensis -1.3192452 2.2281631 3.5474083 1.7083514 1.5214628 1.6357506 1 1 1 1 1 1
Ezakiella_SGB6726 -1.4956695 0.6594008 2.1550703 1.546379 1.376735 1.5321767 1 1 1 1 1 1
Varibaculum_cambriense-3.5968994 1.5098785 5.106778 1.663348 1.4812509 1.6067515 1 1 1 1 1 1
Porphyromonas_SGB19830.4965208 0.9003521 0.4038314 1.3629005 1.2127925 1.4177443 1 1 1 1 1 1
Clostridiales_bacterium_SIT110.7859053 1.3157106 0.5298053 1.1863867 1.0550932 1.3108564 1 1 1 1 1 1
Prevotella_buccalis -1.1057687 2.3370498 3.4428185 1.6399326 1.4603285 1.5917288 1 1 1 1 1 1
Collinsella_aerofaciens 1.5118525 0.5860729 -0.9257796 1.6840427 1.4997423 1.6200664 1 1 1 1 1 1
Peptoniphilus_grossensis-1.7757682 2.2714016 4.0471698 1.592698 1.4181227 1.5615656 1 1 1 1 1 1
Corynebacterium_aurimucosum1.9492624 1.0088668 -0.9403955 1.736235 1.5463774 1.6537988 1 1 1 1 1 1
Mobiluncus_SGB15488 0.0472424 4.2829094 4.235667 1.5429996 1.3737153 1.53004 1 1 1 1 1 1
GGB9715_SGB15265 -1.8138202 -1.9872281 -0.1734079 1.3608116 1.210926 1.4164606 1 1 1 1 1 1
Porphyromonas_SGB1977-1.2816158 0.3577528 1.6393686 1.4980194 1.3335239 1.5017013 1 1 1 1 1 1
Alterileibacterium_massiliense0.5097056 2.25539 1.7456844 1.4596436 1.2992338 1.4776742 1 1 1 1 1 1
Peptococcus_niger -0.8561613 1.304623 2.1607843 1.478783 1.3163355 1.4896398 1 1 1 1 1 1
Gemmiger_formicilis -4.1615977 -1.3971224 2.7644754 1.6814382 1.4974151 1.6183887 1 1 1 1 1 1
Peptoniphilus_sp_Marseille_P3761-2.0610515 0.749712 2.8107634 1.6010319 1.4255694 1.5668735 1 1 1 1 1 1
GGB1456_SGB2019 -0.3163443 1.8208345 2.1371787 1.5196149 1.3528202 1.5152835 1 1 1 1 1 1
Oscillibacter_sp_ER4 -1.9539848 -1.5218407 0.4321441 1.4667995 1.3056278 1.4821438 1 1 1 1 1 1
Peptoniphilus_pacaensis-1.0377192 0.1699936 1.2077128 1.35523 1.2059389 1.4130328 1 1 1 1 1 1
Alistipes_putredinis -2.7203899 -0.7705382 1.9498517 1.6705687 1.4877028 1.6113933 1 1 1 1 1 1
Ruminococcus_bicirculans-1.8209086 -1.7574328 0.0634758 1.651547 1.4707063 1.5991746 1 1 1 1 1 1
Evtepia_gabavorous -0.7572542 0.2956509 1.0529051 1.6714743 1.4885121 1.6119758 1 1 1 1 1 1
Blautia_obeum -3.782755 -0.9831344 2.7996206 1.5886107 1.4144706 1.5589645 1 1 1 1 1 1
Faecalibacterium_prausnitzii-5.2741822 -1.4605881 3.8135941 1.6783812 1.4946836 1.6164204 1 1 1 1 1 1
Phascolarctobacterium_faecium0.6381992 1.3067303 0.668531 1.6280993 1.4497551 1.5841544 1 1 1 1 1 1
GGB9512_SGB14909 -0.9775969 -0.815956 0.1616409 1.5356434 1.3671422 1.5253926 1 1 1 1 1 1
Porphyromonas_bennonis-2.2813337 0.6122176 2.8935514 1.6305987 1.4519883 1.5857532 1 1 1 1 1 1
Bacteroides_uniformis -0.5999902 0.4895839 1.0895741 1.5723269 1.3999203 1.5486167 1 1 1 1 1 1
Bifidobacterium_adolescentis-1.3816301 -0.8467609 0.5348692 1.5482468 1.3784039 1.533358 1 1 1 1 1 1
Wujia_chipingensis -1.2826377 -1.3560416 -0.0734039 1.2240043 1.0886976 1.3333695 1 1 1 1 1 1

Differential abundances of species in PD (N = 54) vs. IBD (N = 26) vs. Healthy Control (N=16) were tested using ANCOM-BC2, while adjusting for covariates (diagnosis and total sequence 
count per sample). Shown are all 233 species that were detected by MetaPhlAn, however, only species that were present in at least 10% of samples were included in ANCOM-BC2 analysis. 
LFC: indicates the log fold change compared to healthy control or in the case of lfc_PDvsIBD it is the log fold change of PD compared to IBD. SE: standard error; Pval: the uncorrected, two-
sided P-value reported by ANCOM-BC2; Adj. Pval aka q-value from the false discovery rate, i.e., multiple-testing corrected significance q-value, calculated using the Benjamini-Hochberg 
method, alpha =0.05.



species lfc_IBD lfc_PD lfc_PDvsIBD se_IBD se_PD se_PDvsIBD pval_IBD pval_PD pval_PDvsIBDadj_pval_IBD adj_pval_PD adj_pval_PDvsIBD
Dorea_longicatena -2.3659936 -2.7985846 -0.432591 1.709715 1.5226812 1.6366318 1 1 1 1 1 1
Anaerobutyricum_hallii-1.3096804 -0.9333492 0.3763312 1.683247 1.4990313 1.6195538 1 1 1 1 1 1
Lagierella_massiliensis 0.6744653 0.728596 0.0541307 1.1007746 0.9786285 1.2601096 1 1 1 1 1 1
Clostridiaceae_unclassified_SGB150900.0624665 -0.2781503 -0.3406168 1.3263489 1.1801342 1.3953476 1 1 1 1 1 1
Acidaminococcus_intestini1.4381117 0.379551 -1.0585606 1.4676169 1.3063582 1.4826547 1 1 1 1 1 1
Barnesiella_intestinihominis-0.4058771 -0.5052484 -0.0993713 1.4922223 1.3283439 1.4980627 1 1 1 1 1 1
Adlercreutzia_equolifaciens0.9075379 1.224689 0.3171511 1.517494 1.3509251 1.5139477 1 1 1 1 1 1
Mediterraneibacter_faecis-2.132381 -2.8306105 -0.6982295 1.6673336 1.4848122 1.6093131 1 1 1 1 1 1
Blautia_faecis -2.4809301 -1.1446077 1.3363223 1.6143328 1.4374542 1.5753574 1 1 1 1 1 1
Candidatus_Cibionibacter_quicibialis-3.0007533 -0.8450526 2.1557008 1.7035063 1.5171335 1.6326207 1 1 1 1 1 1
Eubacterium_rectale -3.1574529 -1.9078139 1.2496391 1.8188202 1.6201687 1.7075996 1 1 1 1 1 1
Faecalicatena_fissicatena-1.4222475 -1.8386604 -0.416413 1.3272063 1.1809002 1.3958714 1 1 1 1 1 1
Fusicatenibacter_saccharivorans-3.207854 -3.36981 -0.1619559 1.7836956 1.5887844 1.6846557 1 1 1 1 1 1
Ruminococcus_bromii 0.3076943 1.0357286 0.7280344 1.8899191 1.6836956 1.7543089 1 1 1 1 1 1
Agathobaculum_butyriciproducens-2.8321943 -3.0994985 -0.2673042 1.5438982 1.3745182 1.530608 1 1 1 1 1 1
Phocaeicola_vulgatus 0.5370712 0.1941399 -0.3429312 1.7241534 1.5355823 1.6459713 1 1 1 1 1 1
Blautia_sp_MCC283 -0.6911495 -1.8543379 -1.1631884 1.1088865 0.9858725 1.2648917 1 1 1 1 1 1
Brotolimicola_acetigignens-1.9443045 -1.9137546 0.0305499 1.4310999 1.2737293 1.4598953 1 1 1 1 1 1
Eubacteriales_Family_XIII_Incertae_Sedis_unclassified_SGB39780.1491492 1.7852751 1.6361259 1.4740955 1.312147 1.4867059 1 1 1 1 1 1
GGB9715_SGB15260 -0.6034479 -0.4343862 0.1690617 1.3094218 1.1650104 1.3850223 1 1 1 1 1 1
Olegusella_massiliensis -0.381188 0.270843 0.652031 1.2788413 1.1376885 1.3664437 1 1 1 1 1 1
GGB4277_SGB5832 -2.8810828 0.7967607 3.6778435 1.6055445 1.4296015 1.5697501 1 1 1 1 1 1
Phocaeicola_dorei -2.1344565 -0.8179695 1.316487 1.6937936 1.508455 1.6263521 1 1 1 1 1 1
Ruminococcus_lactaris 0.2795743 -0.5479687 -0.8275429 1.3444123 1.1962734 1.4063986 1 1 1 1 1 1
Alistipes_indistinctus -0.3145116 -1.0099969 -0.6954853 1.076291 0.9567661 1.2457036 1 1 1 1 1 1
Dorea_formicigenerans-2.3659285 -2.3829325 -0.017004 1.6184748 1.4411552 1.5780025 1 1 1 1 1 1
Oscillibacter_valericigenes-1.5076201 -0.5116764 0.9959437 1.4703584 1.3088078 1.4843685 1 1 1 1 1 1
Oscillospiraceae_bacterium_CLA_AA_H250-2.6091954 -1.3898856 1.2193098 1.6147539 1.4378304 1.5756262 1 1 1 1 1 1
Oliverpabstia_intestinalis-1.6238761 -1.9911668 -0.3672908 1.6056313 1.4296791 1.5698055 1 1 1 1 1 1
Blautia_wexlerae -1.4469471 -1.9154511 -0.4685039 1.8845672 1.6789138 1.7507809 1 1 1 1 1 1
Alistipes_communis 0.6930442 0.684347 -0.0086972 1.2010803 1.0682189 1.3196335 1 1 1 1 1 1
Alistipes_shahii -1.1564495 0.5981036 1.7545531 1.4852876 1.3221475 1.4937143 1 1 1 1 1 1
Blautia_massiliensis -2.7910106 -2.5501676 0.240843 1.7609134 1.5684281 1.6698224 1 1 1 1 1 1
Coprococcus_comes -2.7878577 -2.6015776 0.18628 1.5216192 1.3546111 1.5165463 1 1 1 1 1 1
Parabacteroides_merdae1.948345 2.1239338 0.1755888 1.5432196 1.3739119 1.5301791 1 1 1 1 1 1
Lawsonella_SGB3665 -1.0087383 2.1913388 3.2000771 1.5625679 1.3912003 1.5424265 1 1 1 1 1 1
Phocaeicola_massiliensis-3.1061167 -3.0620295 0.0440872 1.4665541 1.3054085 1.4819904 1 1 1 1 1 1
Ruminococcus_torques -0.576473 -0.0718115 0.5046615 1.7429039 1.5523362 1.6581243 1 1 1 1 1 1
Alistipes_onderdonkii -0.2024393 0.0113973 0.2138366 1.6164898 1.4393815 1.5767347 1 1 1 1 1 1
Negativibacillus_massiliensis-0.4354665 -1.0385427 -0.6030761 1.3244853 1.1784691 1.3942094 1 1 1 1 1 1
GGB3433_SGB4573 1.3813393 1.0801683 -0.301171 1.4390528 1.2808354 1.4648409 1 1 1 1 1 1



species lfc_IBD lfc_PD lfc_PDvsIBD se_IBD se_PD se_PDvsIBD pval_IBD pval_PD pval_PDvsIBDadj_pval_IBD adj_pval_PD adj_pval_PDvsIBD
Bacteroides_intestinalis0.2240072 0.7614195 0.5374123 1.3725631 1.2214259 1.4236877 1 1 1 1 1 1
Escherichia_coli 5.7305709 -0.0589693 -5.7895402 1.8398252 1.6389368 1.7213627 1 1 1 1 1 1
Dysosmobacter_welbionis-1.2273612 0.8926375 2.1199987 1.5709452 1.3986858 1.5477398 1 1 1 1 1 1
Bacteroides_stercoris -1.0575551 -0.4158232 0.6417319 1.8386691 1.6379038 1.7206043 1 1 1 1 1 1
Parabacteroides_distasonis0.1477542 -0.9575549 -1.1053092 1.5424613 1.3732343 1.5296997 1 1 1 1 1 1
Paraprevotella_clara 1.270002 0.3948004 -0.8752016 1.2362471 1.0996348 1.3407269 1 1 1 1 1 1
GGB3167_SGB4181 2.8871511 2.0140668 -0.8730843 1.3071616 1.1629911 1.3836459 1 1 1 1 1 1
Bacteroides_faecis 2.6655974 0.6143609 -2.0512365 1.1925665 1.0606135 1.3145453 1 1 1 1 1 1
Monoglobus_pectinilyticus-0.1175752 -1.1346081 -1.0170329 1.3122398 1.1675282 1.3867392 1 1 1 1 1 1
Streptococcus_parasanguinis2.249282 -1.2061074 -3.4553893 1.1747203 1.0446721 1.3039025 1 1 1 1 1 1
Bacteroides_finegoldii 0.3093595 -0.4650843 -0.7744438 1.3550198 1.2057511 1.4129038 1 1 1 1 1 1
GGB51647_SGB4348 -1.11833 -2.3088688 -1.1905387 1.2875113 1.1454346 1.3717012 1 1 1 1 1 1
Clostridiales_bacterium-0.6786009 -0.3377979 0.340803 1.4720512 1.3103204 1.4854271 1 1 1 1 1 1
Eisenbergiella_tayi 1.3866972 2.7090615 1.3223644 1.4600536 1.2996002 1.4779301 1 1 1 1 1 1
Corynebacterium_simulans0.4673228 -0.8838292 -1.351152 1.2753295 1.134551 1.3643163 1 1 1 1 1 1
Blautia_caecimuris 4.0010046 0.2961951 -3.7048094 1.6168307 1.4396862 1.5769524 1 1 1 1 1 1
Lawsonibacter_hominis1.3565763 1.4832525 0.1266761 1.2200755 1.0851878 1.3310116 1 1 1 1 1 1
Bacteroides_ovatus 2.1703102 1.4442357 -0.7260745 1.6314782 1.4527742 1.586316 1 1 1 1 1 1
Anaerostipes_hadrus -2.1755751 -1.9209646 0.2546105 1.7798124 1.5853147 1.6821247 1 1 1 1 1 1
Bacteroides_caccae -1.6984105 -1.4360631 0.2623474 1.6714313 1.4884736 1.6119481 1 1 1 1 1 1
Faecalibacterium_sp_CLA_AA_H2330.2069817 -0.7173652 -0.9243469 1.3434636 1.1954258 1.4058174 1 1 1 1 1 1
Ruthenibacterium_lactatiformans-0.6648056 1.54962 2.2144257 1.5849628 1.411211 1.5566444 1 1 1 1 1 1
Eggerthella_lenta 1.8494427 1.8338734 -0.0155693 1.6296706 1.4511591 1.5851595 1 1 1 1 1 1
Bilophila_wadsworthia 0.1238184 2.1270962 2.0032778 1.4564255 1.2963583 1.4756658 1 1 1 1 1 1
Clostridium_sp_AF36_4 1.3175034 1.1515301 -0.1659733 1.1597052 1.0312602 1.2949714 1 1 1 1 1 1
Enterocloster_clostridioformis3.6536821 1.2363347 -2.4173475 1.2624542 1.123048 1.3565277 1 1 1 1 1 1
Clostridium_scindens 2.3288441 0.6609184 -1.6679257 1.327578 1.1812324 1.3960985 1 1 1 1 1 1
Roseburia_inulinivorans-0.5091664 -1.1831234 -0.673957 1.4537188 1.2939398 1.4739773 1 1 1 1 1 1
Parasutterella_excrementihominis0.8454472 -0.8407988 -1.686246 1.4214525 1.2651092 1.4539044 1 1 1 1 1 1
Anaerotruncus_massiliensis2.4622622 1.7030055 -0.7592567 1.0897364 0.9687717 1.2536099 1 1 1 1 1 1
Akkermansia_muciniphila0.7562743 1.1571775 0.4009031 1.8175964 1.6190752 1.7067987 1 1 1 1 1 1
Blautia_hansenii 3.8932307 0.8724669 -3.0207638 1.234269 1.0978677 1.3395372 1 1 1 1 1 1
Clostridium_symbiosum2.5160726 2.4765106 -0.0395621 1.4218997 1.2655087 1.454182 1 1 1 1 1 1
Enterocloster_hominis -2.243698 -1.2230395 1.0206585 1.4540579 1.2942428 1.4741888 1 1 1 1 1 1
Blautia_hydrogenotrophica1.0773985 -0.4139667 -1.4913652 1.337499 1.1900965 1.4021652 1 1 1 1 1 1
Eubacterium_ramulus 0.0217546 -1.2739367 -1.2956913 1.4155862 1.2598675 1.4502661 1 1 1 1 1 1
Blautia_producta 3.7359695 0.8289852 -2.9069843 1.2697193 1.1295387 1.3609205 1 1 1 1 1 1
Intestinimonas_massiliensis1.9474721 1.4024881 -0.544984 1.2625039 1.1230924 1.3565577 1 1 1 1 1 1
Ruminococcus_gnavus 0.7440217 -2.1341115 -2.8781332 1.7591682 1.5668688 1.6686878 1 1 1 1 1 1
Enterocloster_bolteae 2.3508603 2.7896514 0.4387911 1.5486238 1.3787407 1.5335965 1 1 1 1 1 1
Lachnospira_eligens -1.9708761 -1.2795383 0.6913378 1.3852602 1.2327708 1.4315122 1 1 1 1 1 1



species lfc_IBD lfc_PD lfc_PDvsIBD se_IBD se_PD se_PDvsIBD pval_IBD pval_PD pval_PDvsIBDadj_pval_IBD adj_pval_PD adj_pval_PDvsIBD
Neglectibacter_timonensis1.2220834 -0.1677347 -1.3898181 1.3078401 1.1635972 1.384059 1 1 1 1 1 1
Roseburia_hominis 0.5386454 0.4883155 -0.0503298 1.2672637 1.1273448 1.3594351 1 1 1 1 1 1
Corynebacterium_tuberculostearicum1.0866314 0.4967486 -0.5898828 1.2160131 1.0815587 1.3285753 1 1 1 1 1 1
Klebsiella_pneumoniae 4.4149506 0.3027332 -4.1122174 1.3488427 1.2002319 1.4091142 1 1 1 1 1 1
Porphyromonas_uenonis-0.4831749 -0.5403156 -0.0571408 1.3310259 1.184313 1.3982057 1 1 1 1 1 1
Lawsonibacter_asaccharolyticus-0.1463397 -0.6552681 -0.5089285 1.3763835 1.2248394 1.4260403 1 1 1 1 1 1
Blautia_glucerasea -2.0706042 -2.5883287 -0.5177245 1.3183326 1.1729718 1.3904541 1 1 1 1 1 1
Roseburia_intestinalis -2.0683671 -2.9763057 -0.9079386 1.3856885 1.2331536 1.4317764 1 1 1 1 1 1
Roseburia_faecis -0.6294234 -1.0930652 -0.4636418 1.6612215 1.4793508 1.6053853 1 1 1 1 1 1
Flavonifractor_plautii -0.3400251 1.0716399 1.411665 1.5418147 1.3726566 1.5292911 1 1 1 1 1 1
Dialister_invisus 0.7409974 0.7733592 0.0323618 1.5668163 1.3949964 1.5451202 1 1 1 1 1 1
Lachnospira_pectinoschiza-1.1161505 -1.1601744 -0.0440239 1.4398686 1.2815643 1.4653486 1 1 1 1 1 1
Bifidobacterium_longum2.3978404 -0.2259191 -2.6237595 1.7384228 1.5483323 1.6552175 1 1 1 1 1 1
Eisenbergiella_massiliensis1.7323296 1.9208892 0.1885597 1.379511 1.2276339 1.4279673 1 1 1 1 1 1
Finegoldia_magna -3.4497463 0.8285409 4.2782871 1.6013063 1.4258145 1.5670483 1 1 1 1 1 1
Streptococcus_salivarius0.6436729 -1.3548659 -1.9985388 1.4573723 1.2972043 1.4762566 1 1 1 1 1 1
Corynebacterium_pseudogenitalium0.2302966 0.0618389 -0.1684578 1.142891 1.0162419 1.2849946 1 1 1 1 1 1
Enterocloster_aldenensis2.3804316 1.4428627 -0.9375689 1.1385111 1.01233 1.2823998 1 1 1 1 1 1
Anaerococcus_prevotii 1.2319187 0.1461355 -1.0857832 1.1023539 0.9800388 1.2610402 1 1 1 1 1 1
Clostridium_leptum 1.2608763 0.1181451 -1.1427312 1.3112217 1.1666186 1.3861188 1 1 1 1 1 1
Faecalibacterium_SGB15346-1.2445239 -1.4779698 -0.2334459 1.467889 1.3066013 1.4828247 1 1 1 1 1 1
GGB9342_SGB14306 -0.4726254 -0.0164509 0.4561745 1.3250556 1.1789787 1.3945577 1 1 1 1 1 1
GGB9708_SGB15234 -1.6813347 -0.2849192 1.3964155 1.4219405 1.2655452 1.4542072 1 1 1 1 1 1
GGB3653_SGB4964 -0.3879575 0.1724999 0.5604574 1.3681493 1.2174822 1.4209716 1 1 1 1 1 1
GGB36331_SGB15121 0.1243948 0.2917286 0.1673339 1.171061 1.0414034 1.301724 1 1 1 1 1 1
Coprococcus_catus -1.8481004 -0.3611029 1.4869975 1.4011552 1.2469732 1.4413303 1 1 1 1 1 1
GGB9365_SGB14341 -0.4853299 -1.5043368 -1.0190069 1.2687055 1.128633 1.3603072 1 1 1 1 1 1
Blautia_luti 0.260111 -1.3343959 -1.5945069 1.2770833 1.1361179 1.3653786 1 1 1 1 1 1
Clostridiaceae_bacterium-2.6924728 -2.528014 0.1644588 1.4857912 1.3225975 1.4940299 1 1 1 1 1 1
GGB9730_SGB15291 -0.2846835 -1.0128292 -0.7281458 1.2400733 1.1030531 1.3430295 1 1 1 1 1 1
Faecalibacterium_sp_HTFF-1.7133097 -1.9139932 -0.2006835 1.3094734 1.1650565 1.3850537 1 1 1 1 1 1
Clostridium_fessum -1.4386224 -1.8860591 -0.4474367 1.3721001 1.2210123 1.4234027 1 1 1 1 1 1
Sutterella_wadsworthensis-3.2361667 -1.938216 1.2979507 1.4789276 1.3164646 1.4897303 1 1 1 1 1 1
Lachnospiraceae_bacterium_CLA_AA_H244-0.4484115 -0.8723095 -0.423898 1.4075326 1.2526715 1.4452766 1 1 1 1 1 1
GGB32900_SGB53446 -1.397172 -1.2117969 0.1853752 1.2846501 1.1428783 1.3699653 1 1 1 1 1 1
GGB9635_SGB15106 -0.4639457 -0.3538884 0.1100573 1.1921697 1.0602591 1.3143084 1 1 1 1 1 1
Lentihominibacter_faecis-0.1732764 0.4078951 0.5811715 1.2815909 1.1401451 1.3681102 1 1 1 1 1 1
Odoribacter_splanchnicus-2.4636998 -1.0493859 1.4143139 1.3593996 1.2096644 1.4155931 1 1 1 1 1 1
Methanobrevibacter_smithii-1.9254864 -0.7946879 1.1307985 1.333412 1.1864448 1.3996647 1 1 1 1 1 1
Lachnospiraceae_bacterium-1.343307 -2.2227441 -0.879437 1.3118861 1.1672122 1.3865237 1 1 1 1 1 1
GGB9760_SGB15373 0.1246186 -0.2865991 -0.4112177 1.2440392 1.1065961 1.3454176 1 1 1 1 1 1



species lfc_IBD lfc_PD lfc_PDvsIBD se_IBD se_PD se_PDvsIBD pval_IBD pval_PD pval_PDvsIBDadj_pval_IBD adj_pval_PD adj_pval_PDvsIBD
Desulfovibrio_fairfieldensis0.0847352 -0.4592106 -0.5439458 1.1522623 1.0246122 1.290552 1 1 1 1 1 1
GGB9699_SGB15216 -1.115429 -0.353027 0.7624021 1.3756229 1.2241599 1.4255718 1 1 1 1 1 1
Blautia_SGB4815 -1.8385333 -2.448254 -0.6097207 1.0872457 0.9665476 1.2521444 1 1 1 1 1 1
Clostridiaceae_bacterium_AF18_31LB-0.3656193 -0.5794263 -0.213807 1.1015663 0.9793355 1.2605761 1 1 1 1 1 1
Clostridium_sp_AM22_11AC-0.246304 -1.4615142 -1.2152102 1.3079147 1.1636639 1.3841045 1 1 1 1 1 1
Lacrimispora_amygdalina-0.9800341 -1.5979699 -0.6179358 1.3154508 1.1703971 1.3886965 1 1 1 1 1 1
GGB2980_SGB3962 0.6323235 0.3662553 -0.2660682 0.989726 0.8795012 1.194963 1 1 1 1 1 1
Dorea_sp_AF36_15AT -2.5132597 -3.3592368 -0.8459771 1.2618416 1.1225007 1.3561576 1 1 1 1 1 1
GGB1215_SGB1581 0.2735184 1.8791247 1.6056062 1.4596578 1.2992465 1.4776831 1 1 1 1 1 1
Levyella_massiliensis -3.0207659 0.4399947 3.4607606 1.8063561 1.6090319 1.6994476 1 1 1 1 1 1
Porphyromonas_sp_HMSC065F10-1.0136894 0.8025429 1.8162323 1.547863 1.3780609 1.5331152 1 1 1 1 1 1
Prevotella_bivia -0.6253055 0.1517808 0.7770863 1.3869313 1.234264 1.4325432 1 1 1 1 1 1
Parabacteroides_goldsteinii0.9116541 0.8509886 -0.0606655 1.2112063 1.0772646 1.3256945 1 1 1 1 1 1
Peptoniphilus_urinimassiliensis0.4751745 0.7035144 0.2283399 1.259508 1.1204158 1.3547479 1 1 1 1 1 1
Clostridiales_bacterium_S5_A14a0.4660014 1.812292 1.3462907 1.4375853 1.2795242 1.4639279 1 1 1 1 1 1
GGB3109_SGB4121 0.5294954 2.3677326 1.8382372 1.3681708 1.2175014 1.4209848 1 1 1 1 1 1
Bacteroides_thetaiotaomicron-1.9350796 0.6012742 2.5363538 1.5165227 1.3500572 1.5133361 1 1 1 1 1 1
GGB9480_SGB14874 0.3146234 1.2229377 0.9083143 1.4500436 1.2906559 1.4716858 1 1 1 1 1 1
Anaerococcus_sp_Marseille_P36250.7907809 0.4009185 -0.3898624 1.1403214 1.0139468 1.2834721 1 1 1 1 1 1
Clostridium_innocuum 2.4590812 2.6371672 0.178086 1.4905569 1.3268559 1.497018 1 1 1 1 1 1
Prevotella_corporis -1.5696003 1.5790658 3.1486661 1.744605 1.5538562 1.6592282 1 1 1 1 1 1
Anaerococcus_obesiensis-0.8378754 0.6790258 1.5169012 1.4324785 1.2749611 1.4607522 1 1 1 1 1 1
Hungatella_hathewayi 0.2518833 1.4691797 1.2172964 1.4579626 1.2977318 1.476625 1 1 1 1 1 1
Streptococcus_thermophilus1.4179922 -0.5906164 -2.0086086 1.5214329 1.3544446 1.5164289 1 1 1 1 1 1
Bifidobacterium_animalis0.7062626 0.2616142 -0.4446483 1.19617 1.0638325 1.316698 1 1 1 1 1 1
Bacteroides_eggerthii 0.3195279 -1.5904505 -1.9099784 1.4797946 1.3172393 1.4902731 1 1 1 1 1 1
Anaerobutyricum_soehngenii-0.7059133 -0.0580385 0.6478748 1.4626912 1.301957 1.4795771 1 1 1 1 1 1
Bacteroides_xylanisolvens0.2649655 -0.7647007 -1.0296661 1.4010811 1.246907 1.4412845 1 1 1 1 1 1
GGB9345_SGB14311 -0.5318305 -0.1451503 0.3866802 1.29309 1.1504188 1.3750882 1 1 1 1 1 1
Oscillibacter_sp_MSJ_31-0.3190551 0.778435 1.0974901 1.3527809 1.2037507 1.4115298 1 1 1 1 1 1
Alistipes_finegoldii -1.7918345 -1.2198264 0.5720082 1.3414085 1.1935896 1.4045586 1 1 1 1 1 1
Campylobacter_hominis0.2059915 1.2581891 1.0521975 1.4019695 1.2477008 1.4418339 1 1 1 1 1 1
Vescimonas_coprocola -0.87444 -0.2259783 0.6484617 1.453054 1.2933458 1.4735627 1 1 1 1 1 1
GGB9453_SGB14844 1.3132355 1.1640694 -0.1491661 1.1754544 1.0453278 1.3043397 1 1 1 1 1 1
Oscillospiraceae_bacterium-1.0765652 0.0249977 1.1015629 1.37279 1.2216287 1.4238274 1 1 1 1 1 1
Clostridiales_bacterium_KLE1615-2.3859415 -1.4636334 0.922308 1.3830464 1.2307928 1.4301468 1 1 1 1 1 1
Anaerotignum_faecicola-1.4517977 -1.3345809 0.1172168 1.3232127 1.1773321 1.3934324 1 1 1 1 1 1
GGB9770_SGB15390 0.9131541 1.1420167 0.2288625 1.2961433 1.1531467 1.3769433 1 1 1 1 1 1
Bacteroides_cellulosilyticus-0.1778216 -0.0970275 0.0807941 1.4951349 1.3309464 1.4998904 1 1 1 1 1 1
Eubacterium_siraeum 0.2283447 1.3956699 1.1673252 1.4330884 1.2755061 1.4611313 1 1 1 1 1 1
Bifidobacterium_bifidum-0.266313 -1.8570808 -1.5907679 1.2887876 1.1465749 1.3724758 1 1 1 1 1 1



species lfc_IBD lfc_PD lfc_PDvsIBD se_IBD se_PD se_PDvsIBD pval_IBD pval_PD pval_PDvsIBDadj_pval_IBD adj_pval_PD adj_pval_PDvsIBD
Bifidobacterium_pseudocatenulatum2.1894015 0.5555704 -1.6338311 1.5295875 1.361731 1.5215704 1 1 1 1 1 1
Bacteroides_nordii 0.933592 0.205929 -0.727663 1.1868859 1.0555392 1.3111543 1 1 1 1 1 1
GGB3433_SGB4574 1.691892 1.2250267 -0.4668653 1.3024068 1.1587429 1.380752 1 1 1 1 1 1
GGB38744_SGB14842 0.4119731 -0.1558384 -0.5678115 1.1637786 1.0348985 1.2973922 1 1 1 1 1 1
Blautia_stercoris -0.5186057 -1.0410153 -0.5224096 1.1878254 1.0563784 1.3117149 1 1 1 1 1 1
Porphyromonas_somerae-1.8881324 -0.8935553 0.9945771 1.4311974 1.2738164 1.4599559 1 1 1 1 1 1
Porphyromonas_asaccharolytica-0.6797281 0.2309028 0.910631 1.3942237 1.2407798 1.4370457 1 1 1 1 1 1
Porphyromonas_SGB1980-0.0579251 0.2884493 0.3463744 1.2771093 1.1361411 1.3653943 1 1 1 1 1 1
Peptoniphilus_lacrimalis-1.0993863 -0.2971891 0.8021972 1.4234822 1.2669227 1.455164 1 1 1 1 1 1
Lawsonella_clevelandensis-0.4421266 -0.3184493 0.1236773 1.2073262 1.0737984 1.3233708 1 1 1 1 1 1
Schaalia_turicensis -0.158356 0.1719691 0.3303251 1.2700402 1.1298254 1.3611146 1 1 1 1 1 1
Prevotella_timonensis -1.5232357 -0.2300469 1.2931889 1.4617492 1.3011152 1.4789888 1 1 1 1 1 1
Peptoniphilus_harei -1.4536263 -0.2753903 1.178236 1.3873757 1.2346611 1.4328175 1 1 1 1 1 1
Prevotella_bergensis -0.0358918 0.109077 0.1449688 1.1117809 0.9884573 1.2665992 1 1 1 1 1 1
GGB9524_SGB14924 -0.6977854 -0.6986382 -0.0008528 1.165217 1.0361834 1.2982474 1 1 1 1 1 1
Arcanobacterium_urinimassiliense0.3169224 0.5609769 0.2440545 1.1549965 1.0270543 1.2921749 1 1 1 1 1 1
Urinicoccus_timonensis-0.6633172 -0.3962316 0.2670856 1.1908358 1.0590675 1.3135118 1 1 1 1 1 1
Bacteroides_fragilis 1.9976236 0.9438903 -1.0537332 1.5422437 1.3730398 1.5295622 1 1 1 1 1 1
Anaerococcus_SGB6678-0.7823606 -0.7098413 0.0725193 1.2823526 1.1408256 1.368572 1 1 1 1 1 1
Bacteroides_salyersiae 1.6705877 1.1597488 -0.5108389 1.1556827 1.0276672 1.2925823 1 1 1 1 1 1
Sellimonas_intestinalis 0.9587484 0.9163203 -0.0424281 1.2606467 1.1214331 1.3554357 1 1 1 1 1 1
Ezakiella_coagulans -0.0574598 0.1489471 0.2064068 1.3159956 1.1708839 1.3890287 1 1 1 1 1 1
Fenollaria_massiliensis-0.6977621 -0.3064716 0.3912905 1.2953857 1.1524698 1.3764829 1 1 1 1 1 1
Mediterraneibacter_glycyrrhizinilyticus1.6230495 0.6241313 -0.9989183 1.1860662 1.0548069 1.3106652 1 1 1 1 1 1
Clostridium_SGB4750 0.3778116 -0.2658141 -0.6436257 1.1172574 0.9933482 1.2698318 1 1 1 1 1 1
GGB1455_SGB2018 -0.1071226 0.0681763 0.1752988 1.1385329 1.0123494 1.2824127 1 1 1 1 1 1
Campylobacter_ureolyticus0.0243298 0.1960064 0.1716766 1.1667635 1.0375647 1.2991671 1 1 1 1 1 1
Peptoniphilus_gorbachii-0.9638854 -0.9240043 0.0398811 1.2504776 1.1123481 1.349298 1 1 1 1 1 1
Anaerococcus_mediterraneensis0.5088428 0.3608122 -0.1480305 1.024841 0.910836 1.2155311 1 1 1 1 1 1
Butyricimonas_virosa 0.2408564 -0.3898577 -0.6307141 1.0963789 0.9747032 1.2575202 1 1 1 1 1 1
Frisingicoccus_SGB4674 0.270521 0.6997013 0.4291803 1.2535855 1.1151247 1.3511727 1 1 1 1 1 1
Anaerococcus_murdochii-0.5425099 0.1840411 0.726551 1.2538202 1.1153343 1.3513143 1 1 1 1 1 1
GGB10524_SGB17049 -0.811551 -0.8297736 -0.0182226 1.1854291 1.0542378 1.3102851 1 1 1 1 1 1
Streptococcus_anginosus-1.7218956 -0.2772119 1.4446838 1.5296536 1.3617901 1.5216121 1 1 1 1 1 1
Erysipelatoclostridium_ramosum3.4190497 1.5357169 -1.8833328 1.2630683 1.1235966 1.3568988 1 1 1 1 1 1
Clostridium_sp_AT4 0.5964438 -0.8951363 -1.4915801 1.2145152 1.0802205 1.3276773 1 1 1 1 1 1



Supplementary Table 2: UFPF all genus-level ANCOM-BC2 output 

genus lfc_IBD lfc_PD lfc_PDvsIBD se_IBD se_PD se_PDvsIBD pval_IBD pval_PD pval_PDvsIBDadj_pval_IBD adj_pval_PD adj_pval_PDvsIBD
Klebsiella 5.9838547 -0.4905578 -6.4744125 1.5249969 1.3558347 1.58999317 8.7146E-05 0.71749224 4.6616E-05 0.01821352 1 0.0097894
Faecalimonas 6.15170955 0.51459602 -5.6371135 1.37905092 1.22542294 1.49889964 8.1643E-06 0.67453411 0.00016935 0.00171451 1 0.03539361
Porphyromonas -3.1549307 1.25713601 4.4120667 1.89537987 1.6868254 1.82816214 1 1 1 1 1 1
Corynebacterium -1.0060846 -0.4542492 0.55183539 1.90234083 1.69304595 1.83272711 1 1 1 1 1 1
GGB2945 0.2272441 0.91710208 0.68985797 1.56819781 1.39444015 1.61726409 1 1 1 1 1 1
Fenollaria -2.6694431 1.54060629 4.2100494 1.77587058 1.58002673 1.75027249 1 1 1 1 1 1
Ezakiella -2.7539247 0.21872034 2.97264504 1.70276115 1.51469232 1.70309598 1 1 1 1 1 1
Peptoniphilus -3.3463948 1.43278862 4.77918339 1.71191541 1.52287305 1.70898268 1 1 1 1 1 1
Varibaculum -3.4622566 1.28542656 4.74768315 1.73552456 1.54397144 1.72419188 1 1 1 1 1 1
Eubacteriales_unclassified-3.2412519 -1.4972904 1.7439615 1.61009288 1.43187926 1.64384438 1 1 1 1 1 1
Prevotella -4.8257922 1.5481513 6.37394352 1.73829732 1.54644933 1.72598067 1 1 1 1 1 1
Collinsella 1.28785693 -0.0136551 -1.3015121 1.67982942 1.4941993 1.68837573 1 1 1 1 1 1
Ruminococcus -1.9663892 -0.7811723 1.18521685 1.92753388 1.71555924 1.84927361 1 1 1 1 1 1
GGB9715 -2.8726847 -2.3041 0.56858475 1.66744882 1.48313534 1.68044408 1 1 1 1 1 1
Mobiluncus 0.46175743 4.58329212 4.12153469 1.6454339 1.46346169 1.66636758 1 1 1 1 1 1
Alterileibacterium 0.64527861 1.98113775 1.33585914 1.52932788 1.35970494 1.59272079 1 1 1 1 1 1
Peptococcus -0.7205883 1.03037066 1.75095899 1.54800006 1.37639083 1.6044966 1 1 1 1 1 1
Gemmiger -4.0184514 -1.3357632 2.68268827 1.70777015 1.51916862 1.70631631 1 1 1 1 1 1
GGB1456 -0.1807713 1.54658217 1.72735345 1.58786636 1.4120167 1.62972647 1 1 1 1 1 1
Oscillibacter -2.7825647 -0.3132096 2.46935509 1.65901303 1.47559669 1.67504602 1 1 1 1 1 1
Alistipes -3.400008 -1.3208933 2.0791147 1.66806618 1.48368705 1.68083933 1 1 1 1 1 1
Blautia 1.84600767 -0.9791049 -2.8251126 1.51353274 1.34559017 1.58277997 1 1 1 1 1 1
Evtepia -0.6216812 0.02139856 0.64307978 1.73647473 1.54482056 1.7248048 1 1 1 1 1 1
Faecalibacterium -4.7451695 -1.7161248 3.02904465 1.7796123 1.58337052 1.75269686 1 1 1 1 1 1
Phascolarctobacterium0.53517487 0.82579112 0.29061624 1.70202923 1.51403823 1.70262557 1 1 1 1 1 1
GGB9512 -0.8420239 -1.0902083 -0.2481844 1.60352706 1.42601176 1.63967006 1 1 1 1 1 1
Bacteroides 1.15020202 0.67616177 -0.4740403 1.43270172 1.27336091 1.53220256 1 1 1 1 1 1
Dorea -2.8519699 -2.9035733 -0.0516033 1.71979334 1.52991319 1.71405336 1 1 1 1 1 1
Bifidobacterium 1.15493721 -1.5290491 -2.6839863 1.87766616 1.67099579 1.81655921 1 1 1 1 1 1
Wujia -1.1470647 -1.6302939 -0.4832292 1.30031551 1.15507989 1.45038626 1 1 1 1 1 1
Anaerobutyricum -2.2145497 -1.0021877 1.21236198 1.72069705 1.53072079 1.71463532 1 1 1 1 1 1
Lagierella 0.81003829 0.45434368 -0.3556946 1.18128604 1.04877322 1.37767373 1 1 1 1 1 1

Differential abundances of genera in PD (N = 54) vs. IBD (N = 26) vs. Healthy Control (N=16) were tested using ANCOM-BC2, while adjusting for covariates (diagnosis and total 
sequence count per sample). Shown are all 140 genera that were detected by MetaPhlAn, however, only genera that were present in at least 10% of samples were included in ANCOM-
BC2 analysis. LFC: indicates the log fold change compared to healthy control or in the case of lfc_PDvsIBD it is the log fold change of PD compared to IBD. SE: standard error; Pval: the 
uncorrected, two-sided P-value reported by ANCOM-BC2; Adj. Pval aka q-value from the false discovery rate, i.e., multiple-testing corrected significance q-value, calculated using the 
Benjamini-Hochberg method, alpha =0.05.



genus lfc_IBD lfc_PD lfc_PDvsIBD se_IBD se_PD se_PDvsIBD pval_IBD pval_PD pval_PDvsIBDadj_pval_IBD adj_pval_PD adj_pval_PDvsIBD
Clostridiaceae_unclassified-2.3685145 -1.798633 0.5698815 1.74593604 1.55327569 1.73091138 1 1 1 1 1 1
Mediterraneibacter -0.1849174 -1.6989094 -1.513992 1.56643366 1.39286365 1.61614771 1 1 1 1 1 1
Acidaminococcus 1.57368466 0.10529875 -1.4683859 1.53710538 1.36665508 1.59762256 1 1 1 1 1 1
Barnesiella -0.2703041 -0.7795007 -0.5091966 1.56111688 1.3881124 1.61278457 1 1 1 1 1 1
Adlercreutzia 1.04311089 0.95043674 -0.0926742 1.58579465 1.41016534 1.62841244 1 1 1 1 1 1
Actinomyces 0.9515865 0.36332456 -0.5882619 1.32734001 1.17922242 1.4669922 1 1 1 1 1 1
Candidatus_Cibionibacter-2.8651803 -1.1193048 1.7458755 1.76788258 1.57288825 1.74510001 1 1 1 1 1 1
Lachnospiraceae_unclassified-2.7765107 -2.4043055 0.37220525 1.82255184 1.62174335 1.78058584 1 1 1 1 1 1
Coprococcus -3.5957394 -2.195523 1.40021641 1.64711479 1.46496381 1.66744111 1 1 1 1 1 1
Phocaeicola -1.2863497 -1.0203999 0.26594987 1.50579156 1.33867258 1.57791487 1 1 1 1 1 1
Faecalicatena -1.0825281 -1.9775573 -0.8950291 1.45511118 1.29338511 1.54617544 1 1 1 1 1 1
Mogibacterium -0.1631114 -0.6613897 -0.4982783 1.22360546 1.0865623 1.4034651 1 1 1 1 1 1
Fusicatenibacter -3.1140203 -3.684153 -0.5701327 1.84744089 1.64398529 1.79680679 1 1 1 1 1 1
Agathobaculum -2.6966213 -3.3737508 -0.6771295 1.61159489 1.43322152 1.64479975 1 1 1 1 1 1
Brotolimicola -1.8087315 -2.1880069 -0.3792754 1.50149909 1.33483681 1.57521913 1 1 1 1 1 1
Eubacteriales_Family_XIII_Incertae_Sedis_unclassified-1.0732286 2.39804152 3.47127008 1.69313675 1.50609143 1.69691336 1 1 1 1 1 1
Olegusella -0.245615 -0.0034093 0.24220567 1.35345392 1.20255299 1.48308282 1 1 1 1 1 1
GGB4277 -2.7455098 0.5225084 3.26801825 1.67189428 1.48710804 1.6832908 1 1 1 1 1 1
Oscillospiraceae_unclassified-3.9047179 -1.3054793 2.59923858 1.65422049 1.47131382 1.67198157 1 1 1 1 1 1
Oliverpabstia -1.4883031 -2.2654191 -0.7771161 1.67197931 1.48718402 1.68334527 1 1 1 1 1 1
GGB9760 -0.5168601 -0.976617 -0.4597569 1.42602338 1.2673935 1.52804564 1 1 1 1 1 1
GGB9635 -0.3538152 -0.5410735 -0.1872583 1.28265855 1.13930693 1.43955986 1 1 1 1 1 1
Parabacteroides 0.26001098 0.31590421 0.05589323 1.54202164 1.37104836 1.60072338 1 1 1 1 1 1
Lawsonella -2.6263179 0.46798939 3.09430724 1.64970473 1.46727831 1.66909563 1 1 1 1 1 1
Roseburia -1.6513235 -2.3201741 -0.6688506 1.79719578 1.59908398 1.76410235 1 1 1 1 1 1
Negativibacillus -0.2998935 -1.312795 -1.0129014 1.39776017 1.24213958 1.51048949 1 1 1 1 1 1
GGB3433 1.85027101 1.40611173 -0.4441593 1.67825507 1.49279238 1.68736651 1 1 1 1 1 1
Escherichia 5.8697726 -0.3331782 -6.2029508 1.90195994 1.69270558 1.83247724 1 1 1 1 1 1
Dysosmobacter -1.0506818 0.88662371 1.93730554 1.6263642 1.44642006 1.65420284 1 1 1 1 1 1
Paraprevotella 0.68635283 -0.5993174 -1.2856702 1.3580122 1.20662556 1.48589616 1 1 1 1 1 1
Enterocloster 0.33956802 0.72236039 0.38279237 1.68411433 1.49802852 1.69112343 1 1 1 1 1 1
GGB3167 3.02272409 1.73981453 -1.2829096 1.38093632 1.22710752 1.50006647 1 1 1 1 1 1
Odoribacter -1.962183 -1.1375633 0.82461973 1.48849312 1.32321467 1.56705967 1 1 1 1 1 1
Streptococcus 0.31651994 -2.0269504 -2.3434704 1.68451033 1.4983824 1.69137743 1 1 1 1 1 1
Monoglobus 0.01799779 -1.4088604 -1.4268582 1.38586701 1.23151303 1.50311912 1 1 1 1 1 1
GGB51647 -0.982757 -2.583121 -1.600364 1.36186468 1.21006757 1.48827499 1 1 1 1 1 1
Eisenbergiella 1.70069518 3.10890022 1.40820504 1.64067768 1.45921129 1.66333105 1 1 1 1 1 1
Intestinimonas 2.16495085 1.52365385 -0.641297 1.37785075 1.22435061 1.49815702 1 1 1 1 1 1
Anaerostipes -1.8128886 -2.1903672 -0.3774787 1.84524508 1.64202303 1.7953741 1 1 1 1 1 1
Ruthenibacterium -0.5292326 1.27536773 1.80460037 1.65175283 1.46910859 1.67040435 1 1 1 1 1 1



genus lfc_IBD lfc_PD lfc_PDvsIBD se_IBD se_PD se_PDvsIBD pval_IBD pval_PD pval_PDvsIBDadj_pval_IBD adj_pval_PD adj_pval_PDvsIBD
Lachnoclostridium 3.20754747 2.86849592 -0.3390516 1.60192873 1.42458342 1.63865438 1 1 1 1 1 1
Clostridium -1.9407909 -2.2131014 -0.2723105 1.70178974 1.51382421 1.70247166 1 1 1 1 1 1
Eggerthella 2.27750331 1.67839028 -0.599113 1.69512887 1.5078717 1.69819254 1 1 1 1 1 1
GGB9719 2.44329154 0.84741792 -1.5958736 1.30942012 1.16321337 1.45597585 1 1 1 1 1 1
Bilophila -0.2422666 1.4976644 1.73993101 1.50151858 1.33485422 1.57523137 1 1 1 1 1 1
Clostridia_unclassified0.76146007 0.45220994 -0.3092501 1.32301559 1.17535906 1.4643319 1 1 1 1 1 1
Brevibacterium -0.1553973 -0.873257 -0.7178597 1.31046463 1.16414647 1.45661742 1 1 1 1 1 1
Parasutterella 0.76504177 -1.2495137 -2.0145554 1.5637598 1.39047421 1.61445609 1 1 1 1 1 1
Anaerotruncus 2.05612464 1.17040748 -0.8857172 1.24837849 1.10868732 1.41858802 1 1 1 1 1 1
Akkermansia -0.6653236 0.4635672 1.12889079 1.89470823 1.6862252 1.82772184 1 1 1 1 1 1
Eubacterium -0.9100655 -2.1713944 -1.2613289 1.55648966 1.38397738 1.60985935 1 1 1 1 1 1
Lachnospira -3.0301303 -2.7370151 0.29311523 1.58378985 1.40837378 1.62714114 1 1 1 1 1 1
Neglectibacter 1.3576564 -0.441987 -1.7996434 1.38159504 1.22769608 1.50047419 1 1 1 1 1 1
Lawsonibacter -0.0107667 -0.9295204 -0.9187538 1.4482166 1.28722434 1.54187251 1 1 1 1 1 1
Desulfovibrio -1.2791667 -1.7419428 -0.4627761 1.4476158 1.28668749 1.54149771 1 1 1 1 1 1
Schaalia 1.13543344 -0.5680423 -1.7034757 1.44407838 1.28352658 1.53929153 1 1 1 1 1 1
GGB9480 1.22037132 1.13098324 -0.0893881 1.611012 1.43270063 1.64442898 1 1 1 1 1 1
Flavonifractor -0.148926 1.12730381 1.27622982 1.59533063 1.41868707 1.63446355 1 1 1 1 1 1
Dialister -1.0458951 -0.9338951 0.11199992 1.69792287 1.51036856 1.69998709 1 1 1 1 1 1
Finegoldia -3.3141733 0.55428857 3.86846185 1.66774599 1.48340091 1.68063434 1 1 1 1 1 1
Anaerococcus -1.6895266 0.78289727 2.4724239 1.69459434 1.50739402 1.69784928 1 1 1 1 1 1
GGB9342 -0.3370524 -0.2907032 0.04634918 1.39831415 1.24263456 1.51083304 1 1 1 1 1 1
GGB9708 -1.5462847 -0.5389483 1.00733639 1.49919881 1.33278127 1.57377509 1 1 1 1 1 1
GGB3653 -0.2523845 -0.1017524 0.15063216 1.44020574 1.28006615 1.53687735 1 1 1 1 1 1
GGB36331 0.25996776 0.01747634 -0.2424914 1.2491108 1.10934139 1.41903545 1 1 1 1 1 1
GGB9365 -0.7456656 -1.6665706 -0.920905 1.42446077 1.26599724 1.52707348 1 1 1 1 1 1
GGB9730 -0.1491105 -1.2870815 -1.1379711 1.31587616 1.1689809 1.45994243 1 1 1 1 1 1
Sutterella -3.0224584 -1.8745865 1.14787191 1.55104893 1.37911538 1.60642189 1 1 1 1 1 1
GGB32900 -1.261599 -1.4860491 -0.2244501 1.35908876 1.20758742 1.48656081 1 1 1 1 1 1
Lentihominibacter -0.0375453 0.13450642 0.1720517 1.35630427 1.20509962 1.48484187 1 1 1 1 1 1
Butyricimonas -1.3038374 -1.2062186 0.09761881 1.27741688 1.13462473 1.43634926 1 1 1 1 1 1
Methanobrevibacter -1.7899134 -1.0689402 0.7209732 1.40643295 1.24988883 1.51587054 1 1 1 1 1 1
GGB9699 -0.979856 -0.6272792 0.35257679 1.44747658 1.28656308 1.54141086 1 1 1 1 1 1
Lacrimispora -0.8444611 -1.8722221 -1.0277611 1.38898512 1.23429905 1.50505049 1 1 1 1 1 1
GGB2980 0.76789645 0.09200299 -0.6758935 1.07446136 0.95344577 1.31245871 1 1 1 1 1 1
GGB1215 0.40909143 1.60487237 1.19578094 1.52934175 1.35971734 1.59272953 1 1 1 1 1 1
Levyella -2.8851929 0.16574244 3.05093535 1.86885592 1.66312263 1.81079565 1 1 1 1 1 1
Megasphaera 1.55997138 -0.6359337 -2.1959051 1.35551888 1.20439791 1.48435712 1 1 1 1 1 1
Peptostreptococcus0.27991919 0.11187657 -0.1680426 1.34384587 1.19396886 1.47715738 1 1 1 1 1 1
GGB3109 0.66094834 2.25725825 1.5963099 1.44786321 1.28690856 1.54165205 1 1 1 1 1 1



genus lfc_IBD lfc_PD lfc_PDvsIBD se_IBD se_PD se_PDvsIBD pval_IBD pval_PD pval_PDvsIBDadj_pval_IBD adj_pval_PD adj_pval_PDvsIBD
Erysipelatoclostridium3.13652563 3.15685425 0.02032862 1.62692948 1.44692523 1.65456306 1 1 1 1 1 1
Hungatella 0.38745627 1.19492739 0.80747112 1.52768841 1.35823988 1.5916881 1 1 1 1 1 1
Fusobacterium 1.45225435 0.67704484 -0.7752095 1.30257954 1.15710241 1.45177576 1 1 1 1 1 1
Enterococcus 4.07566553 0.35274478 -3.7229207 1.38425257 1.23007054 1.50211941 1 1 1 1 1 1
GGB9345 -0.3962575 -0.4194026 -0.0231451 1.36727781 1.21490398 1.4916192 1 1 1 1 1 1
GGB9770 0.38325123 0.41359529 0.03034405 1.44390538 1.28337199 1.53918366 1 1 1 1 1 1
Campylobacter -1.0254972 0.87162043 1.89711759 1.57183242 1.39768817 1.61956487 1 1 1 1 1 1
Pseudoflavonifractor0.69530948 0.17047411 -0.5248354 1.27066751 1.12859586 1.4322173 1 1 1 1 1 1
Vescimonas -0.887881 -0.2439125 0.64396855 1.56493826 1.39152732 1.61520158 1 1 1 1 1 1
GGB9453 1.44753667 0.90201759 -0.5455191 1.25890513 1.11808949 1.4250219 1 1 1 1 1 1
Anaerotignum -1.3164156 -1.1537337 0.1626819 1.44746192 1.28654998 1.54140172 1 1 1 1 1 1
Gordonibacter 1.70467062 1.78474141 0.08007079 1.22676624 1.08938508 1.40539334 1 1 1 1 1 1
Tyzzerella 1.61161894 1.86645862 0.25483968 1.5451652 1.37385752 1.60270707 1 1 1 1 1 1
Veillonella 1.82479078 0.22563926 -1.5991515 1.34713799 1.19691012 1.47918699 1 1 1 1 1 1
GGB38744 0.54754611 -0.4300907 -0.9776368 1.24207525 1.1030576 1.41473784 1 1 1 1 1 1
GGB33512 0.6742375 0.19601851 -0.478219 1.39563625 1.24024185 1.50917252 1 1 1 1 1 1
Slackia -0.6836856 -1.477064 -0.7933784 1.29489 1.1502332 1.44705772 1 1 1 1 1 1
Firmicutes_unclassified2.07797301 0.21721241 -1.8607606 1.43108004 1.27191186 1.53119284 1 1 1 1 1 1
GGB9524 -0.5555752 -0.2053033 0.35027191 1.41617577 1.2585943 1.52192202 1 1 1 1 1 1
Arcanobacterium 0.45249538 0.28672461 -0.1657708 1.23359345 1.09548235 1.4095595 1 1 1 1 1 1
Urinicoccus -0.5667418 -0.5748916 -0.0081498 1.28551723 1.14186053 1.44131148 1 1 1 1 1 1
GGB4260 -0.3673746 -0.8485818 -0.4812072 1.23765734 1.09911185 1.41204024 1 1 1 1 1 1
Sellimonas 1.09432135 0.64206796 -0.4522534 1.33581164 1.18679096 1.47220726 1 1 1 1 1 1
Frisingicoccus -0.4645496 0.07473039 0.53927994 1.42678112 1.26807057 1.52851713 1 1 1 1 1 1
GGB3550 2.05293539 0.95895573 -1.0939797 1.31392384 1.16723678 1.45874266 1 1 1 1 1 1
GGB1455 0.02845044 -0.206076 -0.2345265 1.21770007 1.08128853 1.39986338 1 1 1 1 1 1
GGB10524 -0.4350321 -0.8084362 -0.3734041 1.31529809 1.16846448 1.45958717 1 1 1 1 1 1
Facklamia -0.2963314 -1.0040963 -0.7077649 1.19714108 1.06292983 1.38733206 1 1 1 1 1 1



Supplementary Table 3: UFPF all MetaCyc pathways ANCOM-BC2 output

pathway lfc_IBD lfc_PD lfc_PDvsIBD se_IBD se_PD se_PDvsIBDpval_IBD pval_PD pval_PDvsIBDadj_pval_IBDadj_pval_PDadj_pval_PDvsIBD
1CMET2-PWY: folate transformations III (E. coli)-0.01972893 0.075067717 0.094796644 0.272119 0.239435 0.337619 1 1 1 1 1 1
ALLANTOINDEG-PWY: superpathway of allantoin degradation in yeast0.475023084 0.094901518 -0.380121566 0.541985 0.481057 0.50562 1 1 1 1 1 1
ANAEROFRUCAT-PWY: homolactic fermentation0.094818502 0.074803484 -0.020015018 0.489512 0.434032 0.471262 1 1 1 1 1 1
ANAGLYCOLYSIS-PWY: glycolysis III (from glucose)-0.14071797 0.180405671 0.32112364 0.485581 0.430508 0.468716 1 1 1 1 1 1
ARG+POLYAMINE-SYN: superpathway of arginine and polyamine biosynthesis1.450901815 0.01103001 -1.439871805 0.694942 0.618102 0.609086 1 1 1 1 1 1
ARGDEG-PWY: superpathway of L-arginine, putrescine, and 4-aminobutanoate degradation2.658537374 -0.150175512 -2.808712886 0.514034 0.456008 0.487231 2.32E-07 0.741909 8.18E-09 1.83E-06 1 7.28E-08
ARGININE-SYN4-PWY: L-ornithine biosynthesis II0.82883156 -0.057208379 -0.886039938 0.518022 0.459582 0.489843 1 1 1 1 1 1
ARGSYN-PWY: L-arginine biosynthesis I (via L-ornithine)-0.03225496 0.083262149 0.11551711 0.498817 0.44237 0.477302 1 1 1 1 1 1
ARGSYNBSUB-PWY: L-arginine biosynthesis II (acetyl cycle)-0.02156424 0.096346998 0.117911238 0.50084 0.444184 0.478619 1 1 1 1 1 1
ARO-PWY: chorismate biosynthesis I-0.1833521 0.143899791 0.327251888 0.487012 0.431791 0.469642 1 1 1 1 1 1
ASPASN-PWY: superpathway of L-aspartate and L-asparagine biosynthesis0.445621285 0.143479939 -0.302141345 0.495523 0.439418 0.475161 1 1 1 1 1 1
AST-PWY: L-arginine degradation II (AST pathway)2.92170807 -0.245318323 -3.167026393 0.662172 0.588745 0.586576 1.02E-05 0.676912 6.69E-08 8.08E-05 1 5.96E-07
BIOTIN-BIOSYNTHESIS-PWY: biotin biosynthesis I0.705940044 -0.420750111 -1.126690155 0.581393 0.51637 0.531853 1 1 1 1 1 1
BRANCHED-CHAIN-AA-SYN-PWY: superpathway of branched chain amino acid biosynthesis0.127429173 0.136254892 0.008825718 0.49438 0.438394 0.474419 1 1 1 1 1 1
CALVIN-PWY: Calvin-Benson-Bassham cycle0.085498487 0.207558384 0.122059897 0.488808 0.433401 0.470806 1 1 1 1 1 1
CENTFERM-PWY: pyruvate fermentation to butanoate-2.78821581 -0.829438426 1.958777389 0.577726 0.513084 0.529397 1.39E-06 0.10597 0.000216 1.24E-05 0.731015 0.001703
CITRULBIO-PWY: L-citrulline biosynthesis0.966535995 0.102918778 -0.863617218 0.422608 0.374069 0.42857 1 1 1 1 1 1
COA-PWY-1: superpathway of coenzyme A biosynthesis III (mammals)-0.45847585 0.202341508 0.660817359 0.484768 0.42978 0.468191 1 1 1 1 1 1
COA-PWY: coenzyme A biosynthesis I (prokaryotic)-0.51632485 0.213318002 0.729642855 0.4839 0.429002 0.46763 1 1 1 1 1 1
COBALSYN-PWY: superpathway of adenosylcobalamin salvage from cobinamide I0.113675977 -0.432704259 -0.546380236 0.337773 0.298066 0.376562 1 1 1 1 1 1
COLANSYN-PWY: colanic acid building blocks biosynthesis0.135297987 0.140725107 0.005427119 0.483117 0.4283 0.467123 1 1 1 1 1 1
COMPLETE-ARO-PWY: superpathway of aromatic amino acid biosynthesis-0.09082587 0.045035749 0.135861621 0.246763 0.217043 0.321891 1 1 1 1 1 1
DAPLYSINESYN-PWY: L-lysine biosynthesis I0.647652041 0.006167282 -0.641484759 0.359216 0.317268 0.389474 1 1 1 1 1 1
DARABCATK12-PWY: D-arabinose degradation I1.995094809 -0.013987742 -2.009082552 0.483424 0.428576 0.467322 3.68E-05 0.973963 1.71E-05 0.00029 1 0.000153
DTDPRHAMSYN-PWY: dTDP-&beta;-L-rhamnose biosynthesis-0.59567949 0.128661757 0.724341252 0.499769 0.443224 0.477922 1 1 1 1 1 1
ECASYN-PWY: enterobacterial common antigen biosynthesis1.833269818 -0.459727066 -2.292996884 0.511509 0.453746 0.48558 0.000338 0.310973 2.33E-06 0.002672 1 2.08E-05
FAO-PWY: fatty acid &beta;-oxidation I (generic)2.787142021 -0.338275915 -3.125417936 0.80762 0.71903 0.68756 0.000558 0.638025 5.48E-06 0.00441 1 4.87E-05
FASYN-ELONG-PWY: fatty acid elongation -- saturated0.656561937 -0.07480171 -0.731363647 0.496358 0.440167 0.475704 1 1 1 1 1 1
FERMENTATION-PWY: mixed acid fermentation0.229579453 -0.265020415 -0.494599868 0.473293 0.419496 0.46079 1 1 1 1 1 1
FOLSYN-PWY: superpathway of tetrahydrofolate biosynthesis and salvage0.689284605 -1.143247581 -1.832532186 0.670135 0.595879 0.592031 0.303679 0.055036 0.001966 1 0.434694 0.017494
FUC-RHAMCAT-PWY: superpathway of fucose and rhamnose degradation1.127677157 -0.402289112 -1.529966269 0.638241 0.567306 0.570244 1 1 1 1 1 1
FUCCAT-PWY: fucose degradation1.22971142 -0.018211643 -1.247923063 0.564798 0.5015 0.520765 1 1 1 1 1 1

Differential abundances of MetaCyc pathways in PD (N = 54) vs. IBD (N = 26) vs. Healthy Control (N=16) were tested using ANCOM-BC2, while adjusting for covariates (diagnosis and 
total sequence count per sample). Shown are all 350 pathways that were detected by HUMAnN, however, only pathways that were present in at least 25% of samples were included 
in ANCOM-BC2 analysis. LFC: indicates the log fold change compared to healthy control or in the case of lfc_PDvsIBD it is the log fold change of PD compared to IBD. SE: standard 
error; Pval: the uncorrected, two-sided P-value reported by ANCOM-BC2; Adj. Pval aka q-value from the false discovery rate, i.e., multiple-testing corrected significance q-value, 
calculated using the Benjamini-Hochberg method, alpha =0.05.



pathway lfc_IBD lfc_PD lfc_PDvsIBD se_IBD se_PD se_PDvsIBDpval_IBD pval_PD pval_PDvsIBDadj_pval_IBDadj_pval_PDadj_pval_PDvsIBD
GALACT-GLUCUROCAT-PWY: superpathway of hexuronide and hexuronate degradation0.718485369 -0.595275012 -1.31376038 0.622161 0.552899 0.559325 1 1 1 1 1 1
GALACTARDEG-PWY: D-galactarate degradation I2.381426093 -0.310140016 -2.691566109 0.702929 0.625257 0.614595 0.000704 0.61988 1.19E-05 0.005564 1 0.000106
GALACTITOLCAT-PWY: galactitol degradation2.094925658 0.004209645 -2.090716013 0.699726 0.622388 0.612385 0.002754 0.994603 0.00064 0.021753 1 0.005695
GALACTUROCAT-PWY: D-galacturonate degradation I0.469595266 0.037045398 -0.432549868 0.492096 0.436347 0.472937 1 1 1 1 1 1
GLCMANNANAUT-PWY: superpathway of N-acetylglucosamine, N-acetylmannosamine and N-acetylneuraminate degradation0.350598418 0.04417435 -0.306424068 0.41584 0.368003 0.42433 1 1 1 1 1 1
GLUCARDEG-PWY: D-glucarate degradation I2.290936666 -0.442459468 -2.733396133 0.684003 0.608303 0.601554 0.00081 0.467001 5.52E-06 0.006399 1 4.91E-05
GLUCARGALACTSUPER-PWY: superpathway of D-glucarate and D-galactarate degradation2.381426093 -0.310140016 -2.691566109 0.702929 0.625257 0.614595 0.000704 0.61988 1.19E-05 0.005564 1 0.000106
GLUCONEO-PWY: gluconeogenesis I0.150655652 -0.024335068 -0.17499072 0.240153 0.21131 0.317269 1 1 1 1 1 1
GLUCOSE1PMETAB-PWY: glucose and glucose-1-phosphate degradation1.417104425 -0.089579614 -1.506684038 0.76664 0.682326 0.658847 1 1 1 1 1 1
GLUCUROCAT-PWY: superpathway of &beta;-D-glucuronosides degradation0.093398439 -0.409793699 -0.503192138 0.452264 0.400649 0.447326 1 1 1 1 1 1
GLUDEG-I-PWY: GABA shunt0.534973902 -0.903594393 -1.438568295 0.535028 0.474822 0.501026 1 1 1 1 1 1
GLUTORN-PWY: L-ornithine biosynthesis I0.066664691 0.008439907 -0.058224784 0.507731 0.45036 0.483112 1 1 1 1 1 1
GLYCOCAT-PWY: glycogen degradation I0.810707522 -0.240167386 -1.050874908 0.565815 0.502411 0.521443 1 1 1 1 1 1
GLYCOGENSYNTH-PWY: glycogen biosynthesis I (from ADP-D-Glucose)-0.14017013 0.018365846 0.158535975 0.499143 0.442663 0.477515 1 1 1 1 1 1
GLYCOL-GLYOXDEG-PWY: superpathway of glycol metabolism and degradation1.819100247 -0.61959053 -2.438690776 0.561534 0.498575 0.518591 0.001197 0.21397 2.57E-06 0.009457 1 2.29E-05
GLYCOLYSIS-E-D: superpathway of glycolysis and the Entner-Doudoroff pathway0.475463497 -0.319961293 -0.79542479 0.58027 0.515363 0.5311 1 1 1 1 1 1
GLYCOLYSIS-TCA-GLYOX-BYPASS: superpathway of glycolysis, pyruvate dehydrogenase, TCA, and glyoxylate bypass1.722109413 -0.308283302 -2.030392715 0.572336 0.508254 0.525794 0.002622 0.544147 0.000113 0.020708 1 0.001002
GLYCOLYSIS: glycolysis I (from glucose 6-phosphate)0.14534943 0.083534836 -0.061814595 0.493429 0.437542 0.473802 1 1 1 1 1 1
GLYOXYLATE-BYPASS: glyoxylate cycle1.773510154 -0.006689276 -1.78019943 0.66955 0.595354 0.59163 0.008078 0.991035 0.002621 0.063799 1 0.023325
GOLPDLCAT-PWY: superpathway of glycerol degradation to 1,3-propanediol0.2503546 -0.692708647 -0.943063248 0.528108 0.468621 0.496467 1 1 1 1 1 1
HCAMHPDEG-PWY: 3-phenylpropanoate and 3-(3-hydroxyphenyl)propanoate degradation to 2-hydroxypentadienoate2.97847032 0.163515319 -2.814955 0.643734 0.572227 0.573985 3.71E-06 0.775068 9.38E-07 2.93E-05 1 8.35E-06
HEME-BIOSYNTHESIS-II-1: heme b biosynthesis V (aerobic)2.073519602 -0.396443878 -2.46996348 0.771223 0.686431 0.662049 0.007175 0.563572 0.000191 0.05667 1 0.001699
HEME-BIOSYNTHESIS-II: heme b biosynthesis I (aerobic)1.058151538 0.008130149 -1.050021389 0.668303 0.594237 0.590775 1 1 1 1 1 1
HEMESYN2-PWY: heme b biosynthesis II (oxygen-independent)0.724913079 -0.139110201 -0.86402328 0.624242 0.554763 0.560735 1 1 1 1 1 1
HEXITOLDEGSUPER-PWY: superpathway of hexitol degradation (bacteria)2.089405501 -0.219607321 -2.309012823 0.773351 0.688337 0.663536 0.006897 0.749696 0.000502 0.054478 1 0.004464
HISDEG-PWY: L-histidine degradation I-1.16011229 0.341475718 1.50158801 0.43564 0.385748 0.436777 0.007745 0.376033 0.000586 0.061169 1 0.005217
HISTSYN-PWY: L-histidine biosynthesis-0.02384954 0.001987468 0.025837007 0.292318 0.257427 0.349597 0.934975 0.99384 0.941086 1 1 1
HOMOSER-METSYN-PWY: L-methionine biosynthesis I2.092994872 -0.347311558 -2.440306431 0.731434 0.650791 0.634331 0.004216 0.593566 0.00012 0.033303 1 0.001064
HSERMETANA-PWY: L-methionine biosynthesis III-1.12532219 0.178441909 1.303764099 0.334497 0.295133 0.374602 0.000768 0.545435 0.000501 0.006063 1 0.004455
ILEUSYN-PWY: L-isoleucine biosynthesis I (from threonine)0.154951638 0.130715182 -0.024236455 0.495806 0.439673 0.475346 1 1 1 1 1 1
KDO-NAGLIPASYN-PWY: superpathway of (Kdo)2-lipid A biosynthesis2.033566196 -0.193747958 -2.227314154 0.502692 0.445844 0.479825 5.22E-05 0.663878 3.45E-06 0.000413 1 3.07E-05
KETOGLUCONMET-PWY: ketogluconate metabolism2.139615724 0.22999885 -1.909616874 0.673311 0.598724 0.59421 0.001484 0.700869 0.00131 0.011723 1 0.01166
LACTOSECAT-PWY: lactose and galactose degradation I-1.72586795 -0.444979046 1.280888902 0.505359 0.448233 0.481563 0.000638 0.320837 0.007817 0.005673 1 0.061745
LIPASYN-PWY: phospholipases0.197018071 0.042967903 -0.154050168 0.743216 0.661344 0.642518 1 1 1 1 1 1
MET-SAM-PWY: superpathway of S-adenosyl-L-methionine biosynthesis1.973103355 -0.393220583 -2.366323938 0.789832 0.703098 0.675074 0.012485 0.575978 0.000456 0.09861 1 0.004059
METH-ACETATE-PWY: methanogenesis from acetate-1.18702593 -0.991601211 0.195424717 0.742113 0.660357 0.641751 1 1 1 1 1 1
METHGLYUT-PWY: superpathway of methylglyoxal degradation1.69268785 -0.236071508 -1.928759357 0.514294 0.456241 0.487401 0.000997 0.604858 7.58E-05 0.007877 1 0.000675
METSYN-PWY: superpathway of L-homoserine and L-methionine biosynthesis2.033465699 -0.383519812 -2.416985511 0.782338 0.696386 0.669824 0.009344 0.58182 0.000308 0.073799 1 0.002742
NAD-BIOSYNTHESIS-II: NAD salvage pathway III (to nicotinamide riboside)1.617789507 -0.181155142 -1.798944649 0.556164 0.493763 0.51502 0.003628 0.713703 0.000478 0.028653 1 0.004251
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NAGLIPASYN-PWY: lipid IVA biosynthesis (E. coli)0.704516038 -0.059579214 -0.764095252 0.548602 0.486987 0.510001 1 1 1 1 1 1
NONMEVIPP-PWY: methylerythritol phosphate pathway I-0.34078121 0.208120398 0.548901608 0.484899 0.429897 0.468276 1 1 1 1 1 1
NONOXIPENT-PWY: pentose phosphate pathway (non-oxidative branch) I0.249098982 0.183242825 -0.065856157 0.49528 0.439201 0.475004 1 1 1 1 1 1
OANTIGEN-PWY: O-antigen building blocks biosynthesis (E. coli)-0.55238346 0.083684075 0.63606753 0.321555 0.283553 0.366892 1 1 1 1 1 1
ORNARGDEG-PWY: superpathway of L-arginine and L-ornithine degradation2.658537374 -0.150175512 -2.808712886 0.514034 0.456008 0.487231 2.32E-07 0.741909 8.18E-09 1.83E-06 1 7.28E-08
ORNDEG-PWY: superpathway of ornithine degradation2.104288476 -0.678951196 -2.783239672 0.779233 0.693605 0.667651 0.006924 0.327643 3.06E-05 0.054691 1 0.000273
P105-PWY: TCA cycle IV (2-oxoglutarate decarboxylase)1.14509961 -0.17941308 -1.32451269 0.671949 0.597504 0.593275 1 1 1 1 1 1
P108-PWY: pyruvate fermentation to propanoate I0.91244004 -0.680003467 -1.592443507 0.599587 0.532672 0.544073 1 1 1 1 1 1
P122-PWY: heterolactic fermentation1.597290422 -0.643705418 -2.24099584 0.611671 0.5435 0.552226 0.009018 0.236266 4.95E-05 0.071231 1 0.00044
P124-PWY: Bifidobacterium shunt-0.84278927 -0.771869825 0.070919442 0.693399 0.616719 0.608022 1 1 1 1 1 1
P161-PWY: acetylene degradation (anaerobic)0.911088548 -0.476867214 -1.387955762 0.615213 0.546673 0.55462 1 1 1 1 1 1
P164-PWY: purine nucleobases degradation I (anaerobic)-1.54926612 0.069355569 1.618621684 0.576784 0.51224 0.528767 0.00723 0.892298 0.002205 0.057108 1 0.019622
P185-PWY: formaldehyde assimilation III (dihydroxyacetone cycle)0.153393618 -0.55054557 -0.703939188 0.576049 0.511581 0.528276 1 1 1 1 1 1
P221-PWY: octane oxidation2.049919677 0.075563931 -1.974355746 0.554368 0.492153 0.513826 0.000218 0.877974 0.000122 0.001718 1 0.001084
P23-PWY: reductive TCA cycle I-1.06381326 0.15140645 1.21521971 0.568172 0.504523 0.523015 1 1 1 1 1 1
P4-PWY: superpathway of L-lysine, L-threonine and L-methionine biosynthesis I1.689356917 -0.587755488 -2.277112406 0.771498 0.686677 0.662241 0.028545 0.39203 0.000585 0.225459 1 0.005205
P41-PWY: pyruvate fermentation to acetate and (S)-lactate I-0.47674917 0.093032305 0.569781472 0.500227 0.443634 0.47822 1 1 1 1 1 1
P42-PWY: incomplete reductive TCA cycle-1.67106534 0.154102629 1.825167968 0.634709 0.564141 0.567842 0.008468 0.784728 0.001308 0.066885 1 0.011639
P441-PWY: superpathway of N-acetylneuraminate degradation0.422045946 -0.49919039 -0.921236336 0.57742 0.51281 0.529193 1 1 1 1 1 1
P461-PWY: hexitol fermentation to lactate, formate, ethanol and acetate1.150872968 -0.179140103 -1.330013071 0.622584 0.553277 0.559611 1 1 1 1 1 1
PANTO-PWY: phosphopantothenate biosynthesis I-0.16393845 0.247178331 0.411116777 0.482079 0.427369 0.466453 1 1 1 1 1 1
PANTOSYN-PWY: superpathway of coenzyme A biosynthesis I (bacteria)-0.35989558 0.21360432 0.573499904 0.480062 0.425562 0.465151 1 1 1 1 1 1
PENTOSE-P-PWY: pentose phosphate pathway0.616945699 0.172748433 -0.444197266 0.502484 0.445657 0.47969 1 1 1 1 1 1
PEPTIDOGLYCANSYN-PWY: peptidoglycan biosynthesis I (meso-diaminopimelate containing)-0.26493523 0.23454003 0.499475262 0.487594 0.432312 0.470019 1 1 1 1 1 1
PHOSLIPSYN-PWY: superpathway of phospholipid biosynthesis I (bacteria)0.394572721 -0.025797639 -0.42037036 0.484455 0.4295 0.467989 1 1 1 1 1 1
POLYAMINSYN3-PWY: superpathway of polyamine biosynthesis II-2.66419564 -1.102025505 1.562170139 0.570705 0.506793 0.524705 3.04E-06 0.029667 0.002909 2.7E-05 0.204652 0.022973
POLYAMSYN-PWY: superpathway of polyamine biosynthesis I1.331127796 -0.240557441 -1.571685237 0.648683 0.57666 0.577359 1 1 1 1 1 1
POLYISOPRENSYN-PWY: polyisoprenoid biosynthesis (E. coli)0.479980654 -0.33855726 -0.818537915 0.438124 0.387975 0.438348 1 1 1 1 1 1
PPGPPMET-PWY: ppGpp metabolism0.273816245 0.295362136 0.021545892 0.533954 0.47386 0.500318 1 1 1 1 1 1
PWY-1042: glycolysis IV-0.11483482 0.206530681 0.321365498 0.490957 0.435327 0.472198 1 1 1 1 1 1
PWY-1269: CMP-3-deoxy-D-manno-octulosonate biosynthesis0.958027551 -0.154495817 -1.112523368 0.420273 0.371976 0.427106 1 1 1 1 1 1
PWY-1861: formaldehyde assimilation II (assimilatory RuMP Cycle)-0.98833259 -1.025746622 -0.037414034 0.724567 0.644639 0.629566 1 1 1 1 1 1
PWY-241: C4 photosynthetic carbon assimilation cycle, NADP-ME type-0.57201861 -0.74375196 -0.171733346 0.619045 0.550107 0.557214 1 1 1 1 1 1
PWY-2941: L-lysine biosynthesis II-0.57378101 -0.620558977 -0.046777971 0.586676 0.521104 0.535395 1 1 1 1 1 1
PWY-2942: L-lysine biosynthesis III-0.01723215 0.270888091 0.288120245 0.487239 0.431994 0.46979 1 1 1 1 1 1
PWY-3001: superpathway of L-isoleucine biosynthesis I0.172940208 0.013769897 -0.159170311 0.257966 0.226891 0.329037 1 1 1 1 1 1
PWY-3841: folate transformations II (plants)-0.32728122 0.295711632 0.622992848 0.482421 0.427676 0.466674 1 1 1 1 1 1
PWY-4041: &gamma;-glutamyl cycle0.68329481 0.179647541 -0.503647268 0.510209 0.452581 0.48473 1 1 1 1 1 1
PWY-4984: urea cycle-0.33189803 0.410878855 0.742776887 0.620644 0.551539 0.558296 1 1 1 1 1 1
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PWY-5004: superpathway of L-citrulline metabolism-1.49720699 -0.262395278 1.234811716 0.475092 0.421107 0.461947 0.001625 0.533214 0.007516 0.014459 1 0.059366
PWY-5005: biotin biosynthesis II-2.40350865 -0.81870723 1.584801421 0.571171 0.507211 0.525016 2.58E-05 0.106498 0.00254 0.000229 0.734654 0.020059
PWY-5022: 4-aminobutanoate degradation V-1.75666562 0.36861917 2.125284786 0.564019 0.500801 0.520246 0.001842 0.461695 4.4E-05 0.014551 1 0.000392
PWY-5030: L-histidine degradation III-2.08351852 -0.029105035 2.054413489 0.575445 0.51104 0.527872 0.000294 0.954583 9.95E-05 0.002321 1 0.000885
PWY-5097: L-lysine biosynthesis VI-0.07140856 0.170471706 0.24188027 0.489674 0.434176 0.471366 1 1 1 1 1 1
PWY-5100: pyruvate fermentation to acetate and lactate II-0.13756376 0.182477045 0.320040803 0.483372 0.428529 0.467289 1 1 1 1 1 1
PWY-5103: L-isoleucine biosynthesis III0.120335278 0.14900377 0.028668492 0.493231 0.437364 0.473673 1 1 1 1 1 1
PWY-5104: L-isoleucine biosynthesis IV-0.37612663 -0.196571787 0.179554845 0.693897 0.617166 0.608365 1 1 1 1 1 1
PWY-5121: superpathway of geranylgeranyl diphosphate biosynthesis II (via MEP)-0.12385926 -0.044678688 0.079180569 0.400616 0.35436 0.414849 1 1 1 1 1 1
PWY-5130: 2-oxobutanoate degradation I-2.77184867 -0.011473034 2.760375634 0.581196 0.516193 0.53172 1.85E-06 0.982267 2.09E-07 1.46E-05 1 1.86E-06
PWY-5136: fatty acid &beta;-oxidation II (plant peroxisome)1.792285921 -0.463813063 -2.256098983 0.740961 0.659324 0.64095 0.015569 0.481765 0.000432 0.122968 1 0.003841
PWY-5138: fatty acid &beta;-oxidation IV (unsaturated, even number)2.519190358 -0.235889989 -2.755080347 0.697184 0.62011 0.610631 0.000302 0.703648 6.43E-06 0.002387 1 5.72E-05
PWY-5154: L-arginine biosynthesis III (via N-acetyl-L-citrulline)0.773282957 -0.353499801 -1.126782758 0.451887 0.40031 0.447085 1 1 1 1 1 1
PWY-5188: tetrapyrrole biosynthesis I (from glutamate)0.203841368 0.268147887 0.064306519 0.499304 0.442807 0.47762 1 1 1 1 1 1
PWY-5189: tetrapyrrole biosynthesis II (from glycine)0.56327781 0.057623377 -0.505654433 0.650264 0.578077 0.578438 1 1 1 1 1 1
PWY-5345: superpathway of L-methionine biosynthesis (by sulfhydrylation)0.79706067 0.088889324 -0.708171346 0.757342 0.673997 0.652357 1 1 1 1 1 1
PWY-5347: superpathway of L-methionine biosynthesis (transsulfuration)2.011758438 -0.39485265 -2.406611089 0.789918 0.703175 0.675135 0.010872 0.574438 0.000364 0.085868 1 0.003242
PWY-5367: petroselinate biosynthesis1.440783996 -0.444542223 -1.885326219 0.625014 0.555455 0.561259 0.021155 0.423525 0.000782 0.167091 1 0.006958
PWY-5384: sucrose degradation IV (sucrose phosphorylase)0.743742752 -0.319114936 -1.062857688 0.386728 0.341916 0.40627 1 1 1 1 1 1
PWY-5484: glycolysis II (from fructose 6-phosphate)0.187484208 0.102158929 -0.085325279 0.49364 0.437731 0.473939 1 1 1 1 1 1
PWY-5497: purine nucleobases degradation II (anaerobic)1.408523399 -0.206994994 -1.615518392 0.610548 0.542494 0.551467 1 1 1 1 1 1
PWY-5505: L-glutamate and L-glutamine biosynthesis-1.97575578 -0.921927046 1.053828734 0.589486 0.523622 0.53728 0.000803 0.078294 0.049831 0.007148 0.540093 0.39358
PWY-561: superpathway of glyoxylate cycle and fatty acid degradation1.818138191 -0.989088866 -2.807227057 0.80071 0.712841 0.682706 0.023168 0.16528 3.92E-05 0.182986 1 0.000349
PWY-5656: mannosylglycerate biosynthesis I1.485830294 -0.101864339 -1.587694632 0.680194 0.60489 0.598936 1 1 1 1 1 1
PWY-5659: GDP-mannose biosynthesis0.208899577 0.120139587 -0.08875999 0.480433 0.425894 0.46539 1 1 1 1 1 1
PWY-5667: CDP-diacylglycerol biosynthesis I-0.16534961 -0.092623802 0.072725805 0.466689 0.413577 0.456547 1 1 1 1 1 1
PWY-5675: nitrate reduction V (assimilatory)2.307861336 -0.194285304 -2.50214664 0.757708 0.674325 0.652613 0.00232 0.773256 0.000126 0.018326 1 0.001122
PWY-5676: acetyl-CoA fermentation to butanoate II-2.08443846 -0.691570296 1.392868164 0.625967 0.556309 0.561905 0.000869 0.213816 0.013181 0.007729 1 0.10411
PWY-5686: UMP biosynthesis I-0.42885749 0.206708115 0.635565601 0.486245 0.431103 0.469146 1 1 1 1 1 1
PWY-5690: TCA cycle II (plants and fungi)-1.67396572 0.021473972 1.695439695 0.612797 0.544509 0.552987 0.006301 0.968542 0.00217 0.049769 1 0.019306
PWY-5692: allantoin degradation to glyoxylate II1.289297457 -0.165392391 -1.454689848 0.397743 0.351786 0.413069 0.001189 0.638247 0.000429 0.00939 1 0.003816
PWY-5695: inosine 5'-phosphate degradation0.089402581 0.325583825 0.236181244 0.491036 0.435397 0.47225 1 1 1 1 1 1
PWY-5705: allantoin degradation to glyoxylate III1.560491079 -0.171701781 -1.732192861 0.482525 0.42777 0.466741 0.001221 0.688134 0.000206 0.009641 1 0.001835
PWY-5723: Rubisco shunt2.718412272 0.059937266 -2.658475005 0.845147 0.752639 0.714004 0.001298 0.936527 0.000197 0.010249 1 0.001749
PWY-5747: 2-methylcitrate cycle II2.027657872 -0.205558582 -2.233216454 0.546045 0.484695 0.508307 0.000205 0.671494 1.12E-05 0.001615 1 9.93E-05
PWY-5837: 2-carboxy-1,4-naphthoquinol biosynthesis1.928079957 0.021483003 -1.906596954 0.681463 0.606027 0.599808 0.004665 0.971722 0.001479 0.036843 1 0.013165
PWY-5838: superpathway of menaquinol-8 biosynthesis I1.963922723 0.016893338 -1.947029385 0.771517 0.686694 0.662254 0.010911 0.980373 0.003282 0.086179 1 0.029205
PWY-5840: superpathway of menaquinol-7 biosynthesis2.031749663 0.329523018 -1.702226644 0.780077 0.694361 0.668241 1 1 1 1 1 1
PWY-5845: superpathway of menaquinol-9 biosynthesis2.701169435 0.331825324 -2.369344111 0.705869 0.627891 0.616626 0.00013 0.597169 0.000122 0.001084 1 0.001084
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PWY-5850: superpathway of menaquinol-6 biosynthesis2.44324134 -0.313614624 -2.756855964 0.729594 0.649143 0.633053 0.000812 0.62901 1.33E-05 0.006411 1 0.000118
PWY-5855: ubiquinol-7 biosynthesis (early decarboxylation)2.154457833 -0.028477574 -2.182935407 0.525265 0.466073 0.494597 4.1E-05 0.951279 1.02E-05 0.000324 1 9.05E-05
PWY-5860: superpathway of demethylmenaquinol-6 biosynthesis I2.381059426 -0.292013087 -2.673072514 0.693805 0.617084 0.608302 0.000599 0.63606 1.11E-05 0.004734 1 9.89E-05
PWY-5861: superpathway of demethylmenaquinol-8 biosynthesis I2.002521139 0.028003566 -1.974517573 0.744595 0.66258 0.643478 0.007158 0.966288 0.002151 0.056535 1 0.019143
PWY-5862: superpathway of demethylmenaquinol-9 biosynthesis2.615212165 0.302649022 -2.312563143 0.672447 0.59795 0.593617 0.000101 0.612756 9.79E-05 0.000871 1 0.000871
PWY-5896: superpathway of menaquinol-10 biosynthesis2.44324134 -0.313614624 -2.756855964 0.729594 0.649143 0.633053 0.000812 0.62901 1.33E-05 0.006411 1 0.000118
PWY-5897: superpathway of menaquinol-11 biosynthesis1.966231943 0.02577434 -1.940457603 0.769547 0.68493 0.660878 0.010617 0.969982 0.003323 0.083858 1 0.029567
PWY-5898: superpathway of menaquinol-12 biosynthesis1.966231943 0.02577434 -1.940457603 0.769547 0.68493 0.660878 0.010617 0.969982 0.003323 0.083858 1 0.029567
PWY-5899: superpathway of menaquinol-13 biosynthesis1.966231943 0.02577434 -1.940457603 0.769547 0.68493 0.660878 0.010617 0.969982 0.003323 0.083858 1 0.029567
PWY-5913: partial TCA cycle (obligate autotrophs)1.02935204 -0.443567987 -1.472920027 0.567231 0.50368 0.522387 1 1 1 1 1 1
PWY-5918: superpathway of heme b biosynthesis from glutamate0.843260141 -0.072721528 -0.915981669 0.697104 0.620038 0.610576 1 1 1 1 1 1
PWY-5920: superpathway of heme b biosynthesis from glycine2.294139252 0.024868858 -2.269270394 0.74408 0.662118 0.643119 0.002048 0.970039 0.000418 0.016175 1 0.003718
PWY-5941: glycogen degradation II0.098230926 0.03961736 -0.058613566 0.501703 0.444957 0.479181 1 1 1 1 1 1
PWY-5971: palmitate biosynthesis (type II fatty acid synthase)1.825356121 -0.441598005 -2.266954126 0.839465 0.747551 0.709992 0.029673 0.554704 0.001408 0.234367 1 0.012532
PWY-5973: cis-vaccenate biosynthesis0.18015673 0.340660844 0.160504114 0.4873 0.432049 0.469829 1 1 1 1 1 1
PWY-5981: CDP-diacylglycerol biosynthesis III0.884668752 0.373325983 -0.511342768 0.604103 0.536719 0.547117 1 1 1 1 1 1
PWY-5989: stearate biosynthesis II (bacteria and plants)0.720730014 -0.095486235 -0.816216249 0.479634 0.425179 0.464875 1 1 1 1 1 1
PWY-6121: 5-aminoimidazole ribonucleotide biosynthesis I-0.18117595 0.186377612 0.36755356 0.485141 0.430114 0.468432 1 1 1 1 1 1
PWY-6122: 5-aminoimidazole ribonucleotide biosynthesis II-0.09228929 0.206603473 0.298892764 0.486358 0.431205 0.469219 1 1 1 1 1 1
PWY-6123: inosine-5'-phosphate biosynthesis I-0.33306287 0.270002083 0.603064954 0.484981 0.429971 0.468329 1 1 1 1 1 1
PWY-6124: inosine-5'-phosphate biosynthesis II-0.41822894 0.28188719 0.700116127 0.484223 0.429291 0.467838 1 1 1 1 1 1
PWY-6125: superpathway of guanosine nucleotides de novo biosynthesis II0.500449489 0.249724638 -0.250724851 0.397135 0.351241 0.412693 1 1 1 1 1 1
PWY-6126: superpathway of adenosine nucleotides de novo biosynthesis II0.383274171 0.239251582 -0.144022589 0.414248 0.366577 0.423335 1 1 1 1 1 1
PWY-6147: 6-hydroxymethyl-dihydropterin diphosphate biosynthesis I0.040819421 0.119464842 0.078645422 0.256984 0.226024 0.328429 1 1 1 1 1 1
PWY-6151: S-adenosyl-L-methionine salvage I-0.09614669 0.137963303 0.23410999 0.482226 0.427502 0.466548 1 1 1 1 1 1
PWY-6163: chorismate biosynthesis from 3-dehydroquinate-0.27772022 0.138343053 0.416063274 0.487674 0.432385 0.470071 1 1 1 1 1 1
PWY-6168: flavin biosynthesis III (fungi)1.744873653 0.443202397 -1.301671256 0.877787 0.781871 0.737109 1 1 1 1 1 1
PWY-621: sucrose degradation III (sucrose invertase)0.88752557 -0.110925363 -0.998450934 0.396042 0.350262 0.412016 1 1 1 1 1 1
PWY-6270: isoprene biosynthesis I-0.41226531 0.089516069 0.50178138 0.246304 0.216642 0.321584 1 1 1 1 1 1
PWY-6277: superpathway of 5-aminoimidazole ribonucleotide biosynthesis-0.09228929 0.206603473 0.298892764 0.486358 0.431205 0.469219 1 1 1 1 1 1
PWY-6282: palmitoleate biosynthesis I (from (5Z)-dodec-5-enoate)0.651262395 -0.084201654 -0.735464049 0.490523 0.434937 0.471917 1 1 1 1 1 1
PWY-6284: superpathway of unsaturated fatty acids biosynthesis (E. coli)1.652803299 -0.464965792 -2.117769091 0.730388 0.649854 0.633604 0.023641 0.474304 0.000831 0.186724 1 0.00739
PWY-6285: superpathway of fatty acids biosynthesis (E. coli)2.801724074 -0.085681376 -2.88740545 0.778058 0.692553 0.666828 0.000317 0.901538 1.49E-05 0.002504 1 0.000133
PWY-6292: superpathway of L-cysteine biosynthesis (mammalian)-2.04229749 -0.819183381 1.223114112 0.599108 0.532243 0.54375 0.000652 0.123776 0.024487 0.005804 0.853845 0.193405
PWY-6293: superpathway of L-cysteine biosynthesis (fungi)0.497465147 -0.77268474 -1.270149887 0.618641 0.549745 0.55694 1 1 1 1 1 1
PWY-6305: superpathway of putrescine biosynthesis1.275922055 0.054404418 -1.221517637 0.547074 0.485617 0.508989 1 1 1 1 1 1
PWY-6317: D-galactose degradation I (Leloir pathway)0.012993419 -0.180649369 -0.193642788 0.274046 0.241149 0.33877 1 1 1 1 1 1
PWY-6318: L-phenylalanine degradation IV (mammalian, via side chain)1.022094889 -0.241398338 -1.263493227 0.426313 0.37739 0.430898 1 1 1 1 1 1
PWY-6328: L-lysine degradation X1.145014509 0.113081389 -1.031933119 0.516943 0.458615 0.489136 1 1 1 1 1 1
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PWY-6353: purine nucleotides degradation II (aerobic)0.342668183 -0.01069197 -0.353360153 0.492909 0.437076 0.473464 1 1 1 1 1 1
PWY-6385: peptidoglycan biosynthesis III (mycobacteria)-0.19445344 0.236719357 0.431172797 0.487162 0.431926 0.46974 1 1 1 1 1 1
PWY-6386: UDP-N-acetylmuramoyl-pentapeptide biosynthesis II (lysine-containing)-0.32977497 0.238764049 0.568539022 0.48927 0.433815 0.471105 1 1 1 1 1 1
PWY-6387: UDP-N-acetylmuramoyl-pentapeptide biosynthesis I (meso-diaminopimelate containing)-0.26116335 0.237095558 0.498258908 0.487916 0.432601 0.470228 1 1 1 1 1 1
PWY-6470: peptidoglycan biosynthesis V (&beta;-lactam resistance)-3.52889313 -1.278221689 2.250671438 0.703414 0.625692 0.614931 5.25E-07 0.041063 0.000252 4.67E-06 0.283265 0.001992
PWY-6507: 4-deoxy-L-threo-hex-4-enopyranuronate degradation0.020575427 -0.462786918 -0.483362345 0.431307 0.381865 0.434043 1 1 1 1 1 1
PWY-6519: 8-amino-7-oxononanoate biosynthesis I0.719629555 -0.412586946 -1.1322165 0.581623 0.516576 0.532007 1 1 1 1 1 1
PWY-6527: stachyose degradation0.161022753 -0.251332427 -0.41235518 0.313426 0.276283 0.36207 1 1 1 1 1 1
PWY-6531: mannitol cycle1.713297308 -0.477098674 -2.190395982 0.695341 0.618459 0.609361 0.013741 0.440452 0.000325 0.10853 1 0.002891
PWY-6545: pyrimidine deoxyribonucleotides de novo biosynthesis III1.163242377 -0.598483988 -1.761726364 0.625923 0.556269 0.561875 0.063106 0.281976 0.001716 0.49843 1 0.015269
PWY-6549: L-glutamine biosynthesis III-2.04567258 -1.022259694 1.023412886 0.635144 0.56453 0.568137 0.001278 0.07017 0.071648 0.011375 0.554221 0.554221
PWY-6588: pyruvate fermentation to acetone-0.33800443 -0.476567935 -0.138563502 0.656045 0.583256 0.582386 1 1 1 1 1 1
PWY-6590: superpathway of Clostridium acetobutylicum acidogenic fermentation-2.89625699 -0.867986121 2.028270866 0.612466 0.544212 0.552763 2.26E-06 0.110725 0.000243 2.01E-05 0.763818 0.001921
PWY-6595: superpathway of guanosine nucleotides degradation (plants)-0.25082814 0.546487987 0.797316126 0.589116 0.52329 0.537032 1 1 1 1 1 1
PWY-6606: guanosine nucleotides degradation II0.496789218 -0.007168949 -0.503958167 0.432086 0.382563 0.434534 1 1 1 1 1 1
PWY-6607: guanosine nucleotides degradation I-0.28695594 0.536632501 0.823588444 0.590775 0.524776 0.538146 1 1 1 1 1 1
PWY-6608: guanosine nucleotides degradation III0.268110403 0.058473907 -0.209636495 0.382207 0.337864 0.403492 1 1 1 1 1 1
PWY-6609: adenine and adenosine salvage III-0.28955504 0.170107049 0.459662091 0.483223 0.428395 0.467192 1 1 1 1 1 1
PWY-6612: superpathway of tetrahydrofolate biosynthesis0.721829625 -1.052001701 -1.773831326 0.628906 0.558941 0.563899 0.25107 0.059818 0.001657 1 0.472461 0.014746
PWY-6628: superpathway of L-phenylalanine biosynthesis0.24351993 -0.153078429 -0.396598359 0.358443 0.316575 0.389005 1 1 1 1 1 1
PWY-6630: superpathway of L-tyrosine biosynthesis0.912071706 0.220206942 -0.691864764 0.514918 0.4568 0.48781 1 1 1 1 1 1
PWY-6690: cinnamate and 3-hydroxycinnamate degradation to 2-hydroxypentadienoate2.97847032 0.163515319 -2.814955 0.643734 0.572227 0.573985 3.71E-06 0.775068 9.38E-07 2.93E-05 1 8.35E-06
PWY-6700: queuosine biosynthesis I (de novo)-0.15496123 0.28344095 0.43840218 0.480557 0.426005 0.46547 1 1 1 1 1 1
PWY-6703: preQ0 biosynthesis-0.18819038 0.1446346 0.332824984 0.460315 0.407863 0.452464 1 1 1 1 1 1
PWY-6708: ubiquinol-8 biosynthesis (early decarboxylation)1.628472083 -0.100075561 -1.728547644 0.468164 0.414898 0.457493 0.000504 0.809396 0.000158 0.003984 1 0.001405
PWY-6731: starch degradation III0.365118141 -0.345739705 -0.710857845 0.418557 0.370439 0.426031 1 1 1 1 1 1
PWY-6749: CMP-legionaminate biosynthesis I-0.68001862 -0.056428486 0.623590135 0.523222 0.464243 0.493255 1 1 1 1 1 1
PWY-6803: phosphatidylcholine acyl editing2.204471029 -0.305180805 -2.509651834 0.78663 0.70023 0.67283 0.005072 0.662961 0.000191 0.04006 1 0.001704
PWY-6823: molybdopterin biosynthesis-0.32453458 -0.028576713 0.29595787 0.499946 0.443382 0.478037 1 1 1 1 1 1
PWY-6859: all-trans-farnesol biosynthesis0.163113225 -0.260720749 -0.423833974 0.40724 0.360297 0.418965 1 1 1 1 1 1
PWY-6895: superpathway of thiamine diphosphate biosynthesis II0.370223614 -0.857848502 -1.228072116 0.710865 0.632366 0.620079 1 1 1 1 1 1
PWY-6897: thiamine diphosphate salvage II-0.04839359 0.060923834 0.109317428 0.484697 0.429716 0.468145 1 1 1 1 1 1
PWY-6901: superpathway of glucose and xylose degradation0.315853223 -0.108693789 -0.424547012 0.395943 0.350173 0.411955 1 1 1 1 1 1
PWY-6902: chitin degradation II (Vibrio)0.228604717 -0.126896893 -0.355501611 0.423175 0.374577 0.428927 1 1 1 1 1 1
PWY-6906: chitin derivatives degradation-0.38304101 -0.402323256 -0.019282245 0.712001 0.633384 0.620865 1 1 1 1 1 1
PWY-6922: L-N&delta;-acetylornithine biosynthesis0.500984199 0.004735853 -0.496248346 0.567279 0.503723 0.522419 1 1 1 1 1 1
PWY-6936: seleno-amino acid biosynthesis (plants)0.432416945 -0.044400483 -0.476817428 0.324898 0.286543 0.368879 1 1 1 1 1 1
PWY-6961: L-ascorbate degradation II (bacterial, aerobic)2.341562182 -0.32957291 -2.671135092 0.669413 0.595232 0.591536 0.000469 0.579792 6.31E-06 0.003703 1 5.62E-05
PWY-6969: TCA cycle V (2-oxoglutarate synthase)0.264623364 0.05474129 -0.209882074 0.353917 0.312521 0.386268 1 1 1 1 1 1
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PWY-6992: 1,5-anhydrofructose degradation1.010065519 -0.192333158 -1.202398677 0.486429 0.431269 0.469266 1 1 1 1 1 1
PWY-7013: (S)-propane-1,2-diol degradation0.565631834 -0.32040834 -0.886040175 0.744772 0.662738 0.643601 1 1 1 1 1 1
PWY-702: L-methionine biosynthesis II1.083807982 -0.101426237 -1.185234219 0.420807 0.372455 0.42744 1 1 1 1 1 1
PWY-7094: fatty acid salvage2.051737026 -0.403541197 -2.455278223 0.623067 0.55371 0.559938 0.000991 0.466127 1.16E-05 0.00783 1 0.000103
PWY-7111: pyruvate fermentation to isobutanol (engineered)0.432535117 0.113728845 -0.318806272 0.501381 0.444668 0.478971 1 1 1 1 1 1
PWY-7115: C4 photosynthetic carbon assimilation cycle, NAD-ME type0.656336877 -0.601790735 -1.258127612 0.627041 0.557271 0.562634 1 1 1 1 1 1
PWY-7117: C4 photosynthetic carbon assimilation cycle, PEPCK type1.226629472 -0.495133259 -1.721762731 0.570231 0.506369 0.524389 0.031468 0.328167 0.001026 0.248541 1 0.009127
PWY-7118: chitin deacetylation2.114376212 -0.472985622 -2.587361834 0.673333 0.598744 0.594225 0.001689 0.429549 1.34E-05 0.013337 1 0.000119
PWY-7184: pyrimidine deoxyribonucleotides de novo biosynthesis I1.529342089 -0.558497526 -2.087839616 0.651216 0.57893 0.579088 0.018852 0.334692 0.000312 0.148901 1 0.002773
PWY-7197: pyrimidine deoxyribonucleotide phosphorylation0.453075713 0.282913105 -0.170162608 0.362547 0.320251 0.391493 1 1 1 1 1 1
PWY-7198: pyrimidine deoxyribonucleotides de novo biosynthesis IV0.203205687 0.281529535 0.078323848 0.395255 0.349556 0.41153 1 1 1 1 1 1
PWY-7199: pyrimidine deoxyribonucleosides salvage-0.34133515 0.202709315 0.544044463 0.481611 0.42695 0.466151 1 1 1 1 1 1
PWY-7204: pyridoxal 5'-phosphate salvage II (plants)2.079720852 0.360477042 -1.71924381 0.714027 0.635198 0.622266 0.003584 0.570372 0.005729 0.031888 1 0.045253
PWY-7208: superpathway of pyrimidine nucleobases salvage0.116032556 0.081530379 -0.034502177 0.311924 0.27494 0.361181 1 1 1 1 1 1
PWY-7209: superpathway of pyrimidine ribonucleosides degradation0.968629635 -0.166883237 -1.135512872 0.549718 0.487987 0.510741 1 1 1 1 1 1
PWY-7210: pyrimidine deoxyribonucleotides biosynthesis from CTP1.691150296 -0.326698864 -2.01784916 0.65416 0.581567 0.581098 0.009732 0.574282 0.000516 0.076863 1 0.004589
PWY-7211: superpathway of pyrimidine deoxyribonucleotides de novo biosynthesis1.015608039 -0.969077253 -1.984685291 0.619881 0.550856 0.55778 0.10134 0.07854 0.000373 0.699076 0.620333 0.003323
PWY-7220: adenosine deoxyribonucleotides de novo biosynthesis II0.619793513 0.267222365 -0.352571148 0.38368 0.339184 0.404396 1 1 1 1 1 1
PWY-7221: guanosine ribonucleotides de novo biosynthesis-0.44687935 0.220712452 0.6675918 0.482091 0.427381 0.466461 1 1 1 1 1 1
PWY-7222: guanosine deoxyribonucleotides de novo biosynthesis II0.619793513 0.267222365 -0.352571148 0.38368 0.339184 0.404396 1 1 1 1 1 1
PWY-7228: superpathway of guanosine nucleotides de novo biosynthesis I0.474484076 0.249667377 -0.224816699 0.40691 0.36 0.418759 1 1 1 1 1 1
PWY-7229: superpathway of adenosine nucleotides de novo biosynthesis I0.295181755 0.231457256 -0.063724499 0.432749 0.383157 0.434952 1 1 1 1 1 1
PWY-7234: inosine-5'-phosphate biosynthesis III-0.06870326 -0.269177554 -0.200474291 0.500754 0.444107 0.478563 1 1 1 1 1 1
PWY-7237: myo-, chiro- and scyllo-inositol degradation-1.59145781 -1.818392064 -0.226934252 0.941121 0.838587 0.782188 1 1 1 1 1 1
PWY-7238: sucrose biosynthesis II0.039846289 0.032691371 -0.007154918 0.507333 0.450003 0.482852 0.937398 0.942087 0.988177 1 1 1
PWY-724: superpathway of L-lysine, L-threonine and L-methionine biosynthesis II-0.01770359 0.136747657 0.154451242 0.488482 0.433108 0.470594 1 1 1 1 1 1
PWY-7242: D-fructuronate degradation0.074316854 -0.374991909 -0.449308763 0.441114 0.390655 0.440241 1 1 1 1 1 1
PWY-7254: TCA cycle VII (acetate-producers)-1.67024976 0.36057701 2.030826773 0.655995 0.583211 0.582352 0.010892 0.536403 0.000488 0.086031 1 0.004342
PWY-7269: mitochondrial NADPH production (yeast)1.912939459 -0.111995271 -2.02493473 0.559451 0.496708 0.517205 0.000628 0.82161 9.03E-05 0.004958 1 0.000804
PWY-7282: 4-amino-2-methyl-5-diphosphomethylpyrimidine biosynthesis II0.234376109 0.021926201 -0.212449908 0.454567 0.402712 0.448793 1 1 1 1 1 1
PWY-7315: dTDP-N-acetylthomosamine biosynthesis1.175690951 -0.243351978 -1.419042929 0.649598 0.57748 0.577983 1 1 1 1 1 1
PWY-7323: superpathway of GDP-mannose-derived O-antigen building blocks biosynthesis-0.11772019 -0.031659761 0.086060433 0.301676 0.265782 0.355123 1 1 1 1 1 1
PWY-7328: superpathway of UDP-glucose-derived O-antigen building blocks biosynthesis-0.11941154 0.406359591 0.525771135 0.338372 0.298602 0.376921 1 1 1 1 1 1
PWY-7345: superpathway of anaerobic sucrose degradation0.494396641 -0.48605646 -0.980453102 0.595436 0.528953 0.54128 1 1 1 1 1 1
PWY-7356: thiamine diphosphate salvage IV (yeast)-1.45921457 -0.863384781 0.595829787 0.594464 0.528082 0.540626 1 1 1 1 1 1
PWY-7357: thiamine phosphate formation from pyrithiamine and oxythiamine (yeast)-0.23551732 -0.070438762 0.16507856 0.492639 0.436834 0.473289 1 1 1 1 1 1
PWY-7383: anaerobic energy metabolism (invertebrates, cytosol)-3.72376816 0.0388978 3.762665961 0.563948 0.500738 0.520198 4.03E-11 0.938082 4.72E-13 3.18E-10 1 4.2E-12
PWY-7385: 1,3-propanediol biosynthesis (engineered)1.310885773 -1.012447598 -2.323333371 0.638497 0.567534 0.570418 0.040065 0.074433 4.64E-05 0.316443 0.513463 0.000413
PWY-7388: octanoyl-[acyl-carrier protein] biosynthesis (mitochondria, yeast)1.30649585 -0.298435776 -1.604931626 0.654919 0.582247 0.581617 1 1 1 1 1 1
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PWY-7392: taxadiene biosynthesis (engineered)-1.58758859 -0.408053891 1.1795347 0.635086 0.564479 0.568098 1 1 1 1 1 1
PWY-7400: L-arginine biosynthesis IV (archaebacteria)1.161401669 0.36256308 -0.798838589 0.624398 0.554903 0.560841 1 1 1 1 1 1
PWY-7409: phospholipid remodeling (phosphatidylethanolamine, yeast)1.805400606 0.295084028 -1.510316578 0.45064 0.399192 0.446291 6.17E-05 0.459784 0.000714 0.000549 1 0.005639
PWY-7456: &beta;-(1,4)-mannan degradation-2.00699105 -1.051814394 0.955176659 0.622533 0.553232 0.559577 0.001265 0.057273 0.087829 0.011252 0.452363 0.605871
PWY-7560: methylerythritol phosphate pathway II-0.07201195 0.108583493 0.180595439 0.238387 0.2098 0.315914 1 1 1 1 1 1
PWY-7616: methanol oxidation to carbon dioxide1.522555746 -0.0525955 -1.575151246 0.382602 0.338218 0.403734 6.91E-05 0.876421 9.56E-05 0.000615 1 0.000755
PWY-7663: gondoate biosynthesis (anaerobic)0.614971229 0.320694118 -0.294277111 0.491158 0.435507 0.472329 1 1 1 1 1 1
PWY-7664: oleate biosynthesis IV (anaerobic)0.622704219 -0.087573266 -0.710277486 0.494351 0.438368 0.4744 1 1 1 1 1 1
PWY-7761: NAD salvage pathway II (PNC IV cycle)-0.30614341 -0.285276244 0.020867167 0.425084 0.376288 0.430126 1 1 1 1 1 1
PWY-7790: UMP biosynthesis II-0.46926629 0.204476154 0.673742445 0.485583 0.43051 0.468718 1 1 1 1 1 1
PWY-7791: UMP biosynthesis III-0.47009666 0.204508002 0.674604658 0.485674 0.430591 0.468777 1 1 1 1 1 1
PWY-7805: (aminomethyl)phosphonate degradation1.82731658 0.17171054 -1.655606039 0.463879 0.411058 0.454746 8.18E-05 0.676146 0.000272 0.000727 1 0.002147
PWY-7807: glyphosate degradation III1.794567245 0.076611136 -1.717956109 0.472904 0.419146 0.460539 0.000148 0.854972 0.000191 0.001315 1 0.00151
PWY-7851: coenzyme A biosynthesis II (eukaryotic)-0.47951324 0.186329536 0.665842778 0.483986 0.429079 0.467685 1 1 1 1 1 1
PWY-7858: (5Z)-dodecenoate biosynthesis II2.704786775 -0.167465151 -2.872251926 0.697905 0.620756 0.611129 0.000106 0.787333 2.6E-06 0.00084 1 2.32E-05
PWY-7874: L-threonate degradation1.355688291 0.073086043 -1.282602247 0.435679 0.385784 0.436802 0.00186 0.849742 0.003321 0.016554 1 0.02623
PWY-7883: anhydromuropeptides recycling II1.482570641 -0.36171356 -1.844284201 0.622092 0.552836 0.559277 0.017163 0.512927 0.000975 0.135556 1 0.008677
PWY-7942: 5-oxo-L-proline metabolism0.709222439 -0.929461984 -1.638684423 0.640572 0.569394 0.571831 1 1 1 1 1 1
PWY-7953: UDP-N-acetylmuramoyl-pentapeptide biosynthesis III (meso-diaminopimelate containing)-0.27445406 0.21353436 0.487988417 0.491738 0.436026 0.472705 1 1 1 1 1 1
PWY-7977: L-methionine biosynthesis IV0.331036736 0.126318119 -0.204718617 0.235801 0.207624 0.313725 1 1 1 1 1 1
PWY-8004: Entner-Doudoroff pathway I0.714289053 -0.056623972 -0.770913025 0.452191 0.400583 0.447279 1 1 1 1 1 1
PWY-801: homocysteine and cysteine interconversion0.960627967 -0.676929753 -1.63755772 0.586856 0.521265 0.535515 1 1 1 1 1 1
PWY-8073: lipid IVA biosynthesis (P. putida)0.704516038 -0.059579214 -0.764095252 0.548602 0.486987 0.510001 1 1 1 1 1 1
PWY-8131: 5'-deoxyadenosine degradation II-0.25526039 0.107545856 0.362806242 0.554273 0.492069 0.513763 1 1 1 1 1 1
PWY-8178: pentose phosphate pathway (non-oxidative branch) II0.042539766 0.165282492 0.122742726 0.490807 0.435192 0.472101 1 1 1 1 1 1
PWY-8187: L-arginine degradation XIII (reductive Stickland reaction)-0.01757282 0.424435745 0.442008566 0.491214 0.435557 0.472365 1 1 1 1 1 1
PWY-821: superpathway of sulfur amino acid biosynthesis (Saccharomyces cerevisiae)1.599281812 0.01660753 -1.582674282 0.804764 0.716472 0.685553 1 1 1 1 1 1
PWY-841: superpathway of purine nucleotides de novo biosynthesis I0.363191047 0.22570938 -0.137481667 0.41752 0.36951 0.425382 1 1 1 1 1 1
PWY-I9: L-cysteine biosynthesis VI (from L-methionine)0.755725122 -0.161587379 -0.917312501 0.431061 0.381645 0.433887 1 1 1 1 1 1
PWY0-1061: superpathway of L-alanine biosynthesis0.102779843 -0.720938807 -0.82371865 0.620325 0.551253 0.55808 1 1 1 1 1 1
PWY0-1241: ADP-L-glycero-&beta;-D-manno-heptose biosynthesis1.184501667 0.171718482 -1.012783185 0.571484 0.507491 0.525225 1 1 1 1 1 1
PWY0-1261: anhydromuropeptides recycling I1.163246798 -0.183658934 -1.346905731 0.535966 0.475663 0.501644 1 1 1 1 1 1
PWY0-1277: 3-phenylpropanoate and 3-(3-hydroxyphenyl)propanoate degradation2.971231628 0.005414778 -2.96581685 0.676148 0.601266 0.596157 1.11E-05 0.992815 6.53E-07 8.78E-05 1 5.81E-06
PWY0-1296: purine ribonucleosides degradation0.394673941 0.276699473 -0.117974468 0.318543 0.280858 0.365103 1 1 1 1 1 1
PWY0-1297: superpathway of purine deoxyribonucleosides degradation0.56500248 -0.214131026 -0.779133506 0.566463 0.502992 0.521875 1 1 1 1 1 1
PWY0-1298: superpathway of pyrimidine deoxyribonucleosides degradation0.725915692 -0.212389047 -0.938304739 0.447608 0.396475 0.444362 1 1 1 1 1 1
PWY0-1319: CDP-diacylglycerol biosynthesis II-0.1659984 -0.091091506 0.074906894 0.466488 0.413397 0.456418 1 1 1 1 1 1
PWY0-1337: oleate &beta;-oxidation2.24891442 -0.254799746 -2.503714166 0.624634 0.555114 0.561001 0.000318 0.646231 8.08E-06 0.00251 1 7.19E-05
PWY0-1338: polymyxin resistance2.522506171 -0.243456244 -2.765962414 0.62557 0.555953 0.561636 5.52E-05 0.661453 8.44E-07 0.000436 1 7.51E-06
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PWY0-1415: superpathway of heme b biosynthesis from uroporphyrinogen-III2.533025961 -0.206975082 -2.740001043 0.736732 0.655536 0.63801 0.000586 0.752204 1.75E-05 0.004625 1 0.000156
PWY0-1477: ethanolamine utilization1.02994849 -0.22810086 -1.25804935 0.534479 0.47433 0.500664 1 1 1 1 1 1
PWY0-1479: tRNA processing1.134593291 -0.347421693 -1.482014984 0.735593 0.654517 0.637219 1 1 1 1 1 1
PWY0-1533: methylphosphonate degradation I1.462360524 0.083376048 -1.378984477 0.417104 0.369136 0.425121 0.000455 0.821304 0.00118 0.004048 1 0.009318
PWY0-1586: peptidoglycan maturation (meso-diaminopimelate containing)0.517947835 -0.039573888 -0.557521722 0.491711 0.436002 0.472687 1 1 1 1 1 1
PWY0-162: superpathway of pyrimidine ribonucleotides de novo biosynthesis0.466945063 0.158135094 -0.30880997 0.421705 0.37326 0.428004 1 1 1 1 1 1
PWY0-166: superpathway of pyrimidine deoxyribonucleotides de novo biosynthesis (E. coli)2.276494649 -0.224683206 -2.501177854 0.693363 0.616687 0.607997 0.001026 0.715605 3.89E-05 0.008105 1 0.000346
PWY0-301: L-ascorbate degradation I (bacterial, anaerobic)3.020824903 0.07418019 -2.946644713 0.632869 0.562493 0.566591 1.81E-06 0.895081 1.99E-07 1.43E-05 1 1.77E-06
PWY0-41: allantoin degradation IV (anaerobic)1.372088336 -0.287006515 -1.659094851 0.440956 0.390513 0.440141 0.001861 0.462372 0.000164 0.014696 1 0.001456
PWY0-42: 2-methylcitrate cycle I2.034023892 -0.406017578 -2.440041469 0.66782 0.593805 0.590444 0.002321 0.49413 3.59E-05 0.018331 1 0.000319
PWY0-461: L-lysine degradation I1.870458258 0.065374927 -1.805083331 0.480422 0.425885 0.465383 9.89E-05 0.878001 0.000105 0.00088 1 0.00088
PWY0-781: aspartate superpathway1.626010884 -0.642753068 -2.268763953 0.773129 0.688138 0.663381 0.035452 0.35028 0.000626 0.280012 1 0.005572
PWY0-845: superpathway of pyridoxal 5'-phosphate biosynthesis and salvage0.847524723 0.537646981 -0.309877742 0.501557 0.444826 0.479086 1 1 1 1 1 1
PWY0-862: (5Z)-dodecenoate biosynthesis I0.591625829 -0.101062434 -0.692688263 0.492025 0.436284 0.472891 1 1 1 1 1 1
PWY1G-0: mycothiol biosynthesis-1.27988587 0.130367521 1.410253392 0.589036 0.523219 0.536978 1 1 1 1 1 1
PWY1ZNC-1: assimilatory sulfate reduction IV2.015786963 0.335524429 -1.680262534 0.65324 0.580743 0.58047 0.00203 0.563433 0.003796 0.018062 1 0.029979
PWY3O-4107: NAD salvage pathway V (PNC V cycle)-0.61979659 -1.62365017 -1.003853576 0.714745 0.635841 0.622763 1 1 1 1 1 1
PWY4FS-7: phosphatidylglycerol biosynthesis I (plastidic)0.542292267 0.112553946 -0.42973832 0.413346 0.365768 0.422772 1 1 1 1 1 1
PWY4FS-8: phosphatidylglycerol biosynthesis II (non-plastidic)0.542402581 0.1122126 -0.430189982 0.413343 0.365766 0.42277 1 1 1 1 1 1
PWY4LZ-257: superpathway of fermentation (Chlamydomonas reinhardtii)0.795352267 -0.578061094 -1.373413361 0.654717 0.582067 0.581479 1 1 1 1 1 1
PWY66-389: phytol degradation0.774941357 0.230961039 -0.543980318 0.710918 0.632413 0.620116 1 1 1 1 1 1
PWY66-391: fatty acid &beta;-oxidation VI (mammalian peroxisome)-0.35534471 0.43955118 0.794895885 0.585163 0.519749 0.53438 1 1 1 1 1 1
PWY66-399: gluconeogenesis III-4.02995477 -0.284063296 3.745891478 0.619993 0.550956 0.557856 8.03E-11 0.606146 1.88E-11 6.34E-10 1 1.68E-10
PWY66-409: superpathway of purine nucleotide salvage0.908646205 0.177252282 -0.731393923 0.637738 0.566855 0.569902 1 1 1 1 1 1
PWY66-429: fatty acid biosynthesis initiation (mitochondria)-0.079825 -0.124905687 -0.045080687 0.49817 0.441791 0.476882 1 1 1 1 1 1
PWY66-430: myristate biosynthesis (mitochondria)1.304827186 -0.300681567 -1.605508753 0.655733 0.582976 0.582172 1 1 1 1 1 1
PYRIDNUCSAL-PWY: NAD salvage pathway I (PNC VI cycle)-0.7055049 -1.824465161 -1.118960256 0.716979 0.637843 0.62431 1 1 1 1 1 1
PYRIDNUCSYN-PWY: NAD de novo biosynthesis I (from aspartate)-0.08549183 0.215858796 0.301350623 0.4826 0.427836 0.466789 1 1 1 1 1 1
PYRIDOXSYN-PWY: pyridoxal 5'-phosphate biosynthesis I0.459889196 0.311996592 -0.147892604 0.439681 0.389371 0.439334 1 1 1 1 1 1
REDCITCYC: TCA cycle VI (Helicobacter)0.506000365 -0.7415848 -1.247585165 0.669834 0.595609 0.591825 1 1 1 1 1 1
RHAMCAT-PWY: L-rhamnose degradation I0.451883647 -0.370861041 -0.822744687 0.440958 0.390515 0.440142 1 1 1 1 1 1
RIBOSYN2-PWY: flavin biosynthesis I (bacteria and plants)-0.56380667 0.077794963 0.641601632 0.280717 0.247085 0.342736 1 1 1 1 1 1
SALVADEHYPOX-PWY: adenosine nucleotides degradation II0.46452419 -0.218395594 -0.682919784 0.512399 0.454543 0.486162 1 1 1 1 1 1
SER-GLYSYN-PWY: superpathway of L-serine and glycine biosynthesis I0.111655175 0.314592812 0.202937637 0.480798 0.426222 0.465626 1 1 1 1 1 1
SO4ASSIM-PWY: assimilatory sulfate reduction I1.968544503 0.027627627 -1.940916876 0.687785 0.61169 0.604156 0.004208 0.963975 0.001315 0.033234 1 0.011704
SULFATE-CYS-PWY: superpathway of sulfate assimilation and cysteine biosynthesis1.766817773 0.047063757 -1.719754017 0.721238 0.641658 0.627259 1 1 1 1 1 1
TCA-GLYOX-BYPASS: superpathway of glyoxylate bypass and TCA1.663827401 -0.918939563 -2.582766964 0.801242 0.713317 0.683079 0.037842 0.197655 0.000156 0.298888 1 0.00139
TCA: TCA cycle I (prokaryotic)1.288162912 -0.389454768 -1.67761768 0.794382 0.707174 0.678266 1 1 1 1 1 1
THISYNARA-PWY: superpathway of thiamine diphosphate biosynthesis III (eukaryotes)-1.14617967 -0.41186879 0.73431088 0.463249 0.410493 0.454342 1 1 1 1 1 1



pathway lfc_IBD lfc_PD lfc_PDvsIBD se_IBD se_PD se_PDvsIBDpval_IBD pval_PD pval_PDvsIBDadj_pval_IBDadj_pval_PDadj_pval_PDvsIBD
THRESYN-PWY: superpathway of L-threonine biosynthesis0.156161001 0.143289283 -0.012871718 0.486654 0.43147 0.469411 1 1 1 1 1 1
TRNA-CHARGING-PWY: tRNA charging-0.1965962 0.226725308 0.423321509 0.489583 0.434095 0.471308 1 1 1 1 1 1
UBISYN-PWY: superpathway of ubiquinol-8 biosynthesis (early decarboxylation)1.668063576 -0.106731936 -1.774795512 0.480648 0.426087 0.465529 0.00052 0.802206 0.000138 0.004104 1 0.001224
UDPNAGSYN-PWY: UDP-N-acetyl-D-glucosamine biosynthesis I0.292744912 0.199263122 -0.09348179 0.292878 0.257927 0.349928 1 1 1 1 1 1
URDEGR-PWY: superpathway of allantoin degradation in plants1.289297457 -0.165392391 -1.454689848 0.397743 0.351786 0.413069 0.001189 0.638247 0.000429 0.00939 1 0.003816
VALSYN-PWY: L-valine biosynthesis0.156760283 0.11837263 -0.038387653 0.496177 0.440005 0.475586 1 1 1 1 1 1



Supplementary Table 4: UFPF all significant PD and IBD-associated MetaCyc pathways ANCOM-BC2 output

IBD-Depleted Pathways in UFPF Cohort
pathway lfc_IBD lfc_PD lfc_PDvsIBDse_IBD se_PD se_PDvsIBDpval_IBD pval_PD pval_PDvsIBDadj_pval_IBDadj_pval_PDadj_pval_PDvsIBD
PWY66-399: gluconeogenesis III -4.02995 -0.28406 3.745891 0.619993 0.550956 0.557856 8.03E-11 0.606146 1.88E-11 6.34E-10 1 1.68E-10
PWY-7383: anaerobic energy metabolism (invertebrates, cytosol)-3.72377 0.038898 3.762666 0.563948 0.500738 0.520198 4.03E-11 0.938082 4.72E-13 3.18E-10 1 4.2E-12
PWY-6470: peptidoglycan biosynthesis V (&beta;-lactam resistance)-3.52889 -1.27822 2.250671 0.703414 0.625692 0.614931 5.25E-07 0.041063 0.000252 4.67E-06 0.283265 0.001992
PWY-6590: superpathway of Clostridium acetobutylicum acidogenic fermentation-2.89626 -0.86799 2.028271 0.612466 0.544212 0.552763 2.26E-06 0.110725 0.000243 2.01E-05 0.763818 0.001921
CENTFERM-PWY: pyruvate fermentation to butanoate -2.78822 -0.82944 1.958777 0.577726 0.513084 0.529397 1.39E-06 0.10597 0.000216 1.24E-05 0.731015 0.001703
PWY-5130: 2-oxobutanoate degradation I -2.77185 -0.01147 2.760376 0.581196 0.516193 0.53172 1.85E-06 0.982267 2.09E-07 1.46E-05 1 1.86E-06
POLYAMINSYN3-PWY: superpathway of polyamine biosynthesis II-2.6642 -1.10203 1.56217 0.570705 0.506793 0.524705 3.04E-06 0.029667 0.002909 2.7E-05 0.204652 0.022973
PWY-5005: biotin biosynthesis II -2.40351 -0.81871 1.584801 0.571171 0.507211 0.525016 2.58E-05 0.106498 0.00254 0.000229 0.734654 0.020059
PWY-5676: acetyl-CoA fermentation to butanoate II -2.08444 -0.69157 1.392868 0.625967 0.556309 0.561905 0.000869 0.213816 0.013181 0.007729 1 0.10411
PWY-5030: L-histidine degradation III -2.08352 -0.02911 2.054413 0.575445 0.51104 0.527872 0.000294 0.954583 9.95E-05 0.002321 1 0.000885
PWY-6549: L-glutamine biosynthesis III -2.04567 -1.02226 1.023413 0.635144 0.56453 0.568137 0.001278 0.07017 0.071648 0.011375 0.554221 0.554221
PWY-6292: superpathway of L-cysteine biosynthesis (mammalian)-2.0423 -0.81918 1.223114 0.599108 0.532243 0.54375 0.000652 0.123776 0.024487 0.005804 0.853845 0.193405
PWY-7456: &beta;-(1,4)-mannan degradation -2.00699 -1.05181 0.955177 0.622533 0.553232 0.559577 0.001265 0.057273 0.087829 0.011252 0.452363 0.605871
PWY-5505: L-glutamate and L-glutamine biosynthesis -1.97576 -0.92193 1.053829 0.589486 0.523622 0.53728 0.000803 0.078294 0.049831 0.007148 0.540093 0.39358
PWY-5022: 4-aminobutanoate degradation V -1.75667 0.368619 2.125285 0.564019 0.500801 0.520246 0.001842 0.461695 4.4E-05 0.014551 1 0.000392
LACTOSECAT-PWY: lactose and galactose degradation I -1.72587 -0.44498 1.280889 0.505359 0.448233 0.481563 0.000638 0.320837 0.007817 0.005673 1 0.061745
PWY-5690: TCA cycle II (plants and fungi) -1.67397 0.021474 1.69544 0.612797 0.544509 0.552987 0.006301 0.968542 0.00217 0.049769 1 0.019306
PWY-5004: superpathway of L-citrulline metabolism -1.49721 -0.2624 1.234812 0.475092 0.421107 0.461947 0.001625 0.533214 0.007516 0.014459 1 0.059366
HSERMETANA-PWY: L-methionine biosynthesis III -1.12532 0.178442 1.303764 0.334497 0.295133 0.374602 0.000768 0.545435 0.000501 0.006063 1 0.004455

IBD-Enriched Pathways in UFPF Cohort
pathway lfc_IBD lfc_PD lfc_PDvsIBDse_IBD se_PD se_PDvsIBDpval_IBD pval_PD pval_PDvsIBDadj_pval_IBDadj_pval_PDadj_pval_PDvsIBD
PWY-5692: allantoin degradation to glyoxylate II 1.289297 -0.16539 -1.45469 0.397743 0.351786 0.413069 0.001189 0.638247 0.000429 0.00939 1 0.003816
URDEGR-PWY: superpathway of allantoin degradation in plants1.289297 -0.16539 -1.45469 0.397743 0.351786 0.413069 0.001189 0.638247 0.000429 0.00939 1 0.003816
PWY-7874: L-threonate degradation 1.355688 0.073086 -1.2826 0.435679 0.385784 0.436802 0.00186 0.849742 0.003321 0.016554 1 0.02623
PWY0-41: allantoin degradation IV (anaerobic) 1.372088 -0.28701 -1.65909 0.440956 0.390513 0.440141 0.001861 0.462372 0.000164 0.014696 1 0.001456
PWY0-1533: methylphosphonate degradation I 1.462361 0.083376 -1.37898 0.417104 0.369136 0.425121 0.000455 0.821304 0.00118 0.004048 1 0.009318
PWY-7616: methanol oxidation to carbon dioxide 1.522556 -0.0526 -1.57515 0.382602 0.338218 0.403734 6.91E-05 0.876421 9.56E-05 0.000615 1 0.000755
PWY-5705: allantoin degradation to glyoxylate III 1.560491 -0.1717 -1.73219 0.482525 0.42777 0.466741 0.001221 0.688134 0.000206 0.009641 1 0.001835
NAD-BIOSYNTHESIS-II: NAD salvage pathway III (to nicotinamide riboside)1.61779 -0.18116 -1.79894 0.556164 0.493763 0.51502 0.003628 0.713703 0.000478 0.028653 1 0.004251
PWY-6708: ubiquinol-8 biosynthesis (early decarboxylation)1.628472 -0.10008 -1.72855 0.468164 0.414898 0.457493 0.000504 0.809396 0.000158 0.003984 1 0.001405
UBISYN-PWY: superpathway of ubiquinol-8 biosynthesis (early decarboxylation)1.668064 -0.10673 -1.7748 0.480648 0.426087 0.465529 0.00052 0.802206 0.000138 0.004104 1 0.001224

Differential abundances of MetaCyc pathways in PD (N = 54) vs. IBD (N = 26) vs. Healthy Control (N=16) were tested using ANCOM-BC2, while adjusting for covariates (diagnosis and 
total sequence count per sample). Shown are all the significantly enriched and depleted pathways are associated with IBD. Note: there were no significantly enriched or depleted 
pathways in the UFPF PD cohort. These pathways were detected by HUMAnN, however, only pathways that were present in at least 25% of samples were included in ANCOM-BC2 
analysis. LFC: indicates the log fold change compared to healthy control or in the case of lfc_PDvsIBD it is the log fold change of PD compared to IBD. SE: standard error; Pval: the 
uncorrected, two-sided P-value reported by ANCOM-BC2; Adj. Pval aka q-value from the false discovery rate, i.e., multiple-testing corrected significance q-value, calculated using the 
Benjamini-Hochberg method, alpha =0.05. These tables correspond to the venn diagrams depicted in Figure 1C-D in the manuscript. 



IBD-Enriched Pathways in UFPF Cohort
pathway lfc_IBD lfc_PD lfc_PDvsIBDse_IBD se_PD se_PDvsIBDpval_IBD pval_PD pval_PDvsIBDadj_pval_IBDadj_pval_PDadj_pval_PDvsIBD
METHGLYUT-PWY: superpathway of methylglyoxal degradation1.692688 -0.23607 -1.92876 0.514294 0.456241 0.487401 0.000997 0.604858 7.58E-05 0.007877 1 0.000675
GLYCOLYSIS-TCA-GLYOX-BYPASS: superpathway of glycolysis, pyruvate dehydrogenase, TCA, and glyoxylate bypass1.722109 -0.30828 -2.03039 0.572336 0.508254 0.525794 0.002622 0.544147 0.000113 0.020708 1 0.001002
PWY-7807: glyphosate degradation III 1.794567 0.076611 -1.71796 0.472904 0.419146 0.460539 0.000148 0.854972 0.000191 0.001315 1 0.00151
PWY-7409: phospholipid remodeling (phosphatidylethanolamine, yeast)1.805401 0.295084 -1.51032 0.45064 0.399192 0.446291 6.17E-05 0.459784 0.000714 0.000549 1 0.005639
GLYCOL-GLYOXDEG-PWY: superpathway of glycol metabolism and degradation1.8191 -0.61959 -2.43869 0.561534 0.498575 0.518591 0.001197 0.21397 2.57E-06 0.009457 1 2.29E-05
PWY-7805: (aminomethyl)phosphonate degradation 1.827317 0.171711 -1.65561 0.463879 0.411058 0.454746 8.18E-05 0.676146 0.000272 0.000727 1 0.002147
ECASYN-PWY: enterobacterial common antigen biosynthesis1.83327 -0.45973 -2.293 0.511509 0.453746 0.48558 0.000338 0.310973 2.33E-06 0.002672 1 2.08E-05
PWY0-461: L-lysine degradation I 1.870458 0.065375 -1.80508 0.480422 0.425885 0.465383 9.89E-05 0.878001 0.000105 0.00088 1 0.00088
PWY-7269: mitochondrial NADPH production (yeast) 1.912939 -0.112 -2.02493 0.559451 0.496708 0.517205 0.000628 0.82161 9.03E-05 0.004958 1 0.000804
PWY-5837: 2-carboxy-1,4-naphthoquinol biosynthesis 1.92808 0.021483 -1.9066 0.681463 0.606027 0.599808 0.004665 0.971722 0.001479 0.036843 1 0.013165
SO4ASSIM-PWY: assimilatory sulfate reduction I 1.968545 0.027628 -1.94092 0.687785 0.61169 0.604156 0.004208 0.963975 0.001315 0.033234 1 0.011704
DARABCATK12-PWY: D-arabinose degradation I 1.995095 -0.01399 -2.00908 0.483424 0.428576 0.467322 3.68E-05 0.973963 1.71E-05 0.00029 1 0.000153
PWY1ZNC-1: assimilatory sulfate reduction IV 2.015787 0.335524 -1.68026 0.65324 0.580743 0.58047 0.00203 0.563433 0.003796 0.018062 1 0.029979
PWY-5747: 2-methylcitrate cycle II 2.027658 -0.20556 -2.23322 0.546045 0.484695 0.508307 0.000205 0.671494 1.12E-05 0.001615 1 9.93E-05
KDO-NAGLIPASYN-PWY: superpathway of (Kdo)2-lipid A biosynthesis2.033566 -0.19375 -2.22731 0.502692 0.445844 0.479825 5.22E-05 0.663878 3.45E-06 0.000413 1 3.07E-05
PWY0-42: 2-methylcitrate cycle I 2.034024 -0.40602 -2.44004 0.66782 0.593805 0.590444 0.002321 0.49413 3.59E-05 0.018331 1 0.000319
P221-PWY: octane oxidation 2.04992 0.075564 -1.97436 0.554368 0.492153 0.513826 0.000218 0.877974 0.000122 0.001718 1 0.001084
PWY-7094: fatty acid salvage 2.051737 -0.40354 -2.45528 0.623067 0.55371 0.559938 0.000991 0.466127 1.16E-05 0.00783 1 0.000103
PWY-7204: pyridoxal 5'-phosphate salvage II (plants) 2.079721 0.360477 -1.71924 0.714027 0.635198 0.622266 0.003584 0.570372 0.005729 0.031888 1 0.045253
HOMOSER-METSYN-PWY: L-methionine biosynthesis I 2.092995 -0.34731 -2.44031 0.731434 0.650791 0.634331 0.004216 0.593566 0.00012 0.033303 1 0.001064
GALACTITOLCAT-PWY: galactitol degradation 2.094926 0.00421 -2.09072 0.699726 0.622388 0.612385 0.002754 0.994603 0.00064 0.021753 1 0.005695
PWY-7118: chitin deacetylation 2.114376 -0.47299 -2.58736 0.673333 0.598744 0.594225 0.001689 0.429549 1.34E-05 0.013337 1 0.000119
KETOGLUCONMET-PWY: ketogluconate metabolism 2.139616 0.229999 -1.90962 0.673311 0.598724 0.59421 0.001484 0.700869 0.00131 0.011723 1 0.01166
PWY-5855: ubiquinol-7 biosynthesis (early decarboxylation)2.154458 -0.02848 -2.18294 0.525265 0.466073 0.494597 4.1E-05 0.951279 1.02E-05 0.000324 1 9.05E-05
PWY-6803: phosphatidylcholine acyl editing 2.204471 -0.30518 -2.50965 0.78663 0.70023 0.67283 0.005072 0.662961 0.000191 0.04006 1 0.001704
PWY0-1337: oleate &beta;-oxidation 2.248914 -0.2548 -2.50371 0.624634 0.555114 0.561001 0.000318 0.646231 8.08E-06 0.00251 1 7.19E-05
PWY0-166: superpathway of pyrimidine deoxyribonucleotides de novo biosynthesis (E. coli)2.276495 -0.22468 -2.50118 0.693363 0.616687 0.607997 0.001026 0.715605 3.89E-05 0.008105 1 0.000346
GLUCARDEG-PWY: D-glucarate degradation I 2.290937 -0.44246 -2.7334 0.684003 0.608303 0.601554 0.00081 0.467001 5.52E-06 0.006399 1 4.91E-05
PWY-5920: superpathway of heme b biosynthesis from glycine2.294139 0.024869 -2.26927 0.74408 0.662118 0.643119 0.002048 0.970039 0.000418 0.016175 1 0.003718
PWY-5675: nitrate reduction V (assimilatory) 2.307861 -0.19429 -2.50215 0.757708 0.674325 0.652613 0.00232 0.773256 0.000126 0.018326 1 0.001122
PWY-6961: L-ascorbate degradation II (bacterial, aerobic)2.341562 -0.32957 -2.67114 0.669413 0.595232 0.591536 0.000469 0.579792 6.31E-06 0.003703 1 5.62E-05
PWY-5860: superpathway of demethylmenaquinol-6 biosynthesis I2.381059 -0.29201 -2.67307 0.693805 0.617084 0.608302 0.000599 0.63606 1.11E-05 0.004734 1 9.89E-05
GALACTARDEG-PWY: D-galactarate degradation I 2.381426 -0.31014 -2.69157 0.702929 0.625257 0.614595 0.000704 0.61988 1.19E-05 0.005564 1 0.000106
GLUCARGALACTSUPER-PWY: superpathway of D-glucarate and D-galactarate degradation2.381426 -0.31014 -2.69157 0.702929 0.625257 0.614595 0.000704 0.61988 1.19E-05 0.005564 1 0.000106
PWY-5850: superpathway of menaquinol-6 biosynthesis 2.443241 -0.31361 -2.75686 0.729594 0.649143 0.633053 0.000812 0.62901 1.33E-05 0.006411 1 0.000118
PWY-5896: superpathway of menaquinol-10 biosynthesis2.443241 -0.31361 -2.75686 0.729594 0.649143 0.633053 0.000812 0.62901 1.33E-05 0.006411 1 0.000118
PWY-5138: fatty acid &beta;-oxidation IV (unsaturated, even number)2.51919 -0.23589 -2.75508 0.697184 0.62011 0.610631 0.000302 0.703648 6.43E-06 0.002387 1 5.72E-05
PWY0-1338: polymyxin resistance 2.522506 -0.24346 -2.76596 0.62557 0.555953 0.561636 5.52E-05 0.661453 8.44E-07 0.000436 1 7.51E-06
PWY0-1415: superpathway of heme b biosynthesis from uroporphyrinogen-III2.533026 -0.20698 -2.74 0.736732 0.655536 0.63801 0.000586 0.752204 1.75E-05 0.004625 1 0.000156
PWY-5862: superpathway of demethylmenaquinol-9 biosynthesis2.615212 0.302649 -2.31256 0.672447 0.59795 0.593617 0.000101 0.612756 9.79E-05 0.000871 1 0.000871
ARGDEG-PWY: superpathway of L-arginine, putrescine, and 4-aminobutanoate degradation2.658537 -0.15018 -2.80871 0.514034 0.456008 0.487231 2.32E-07 0.741909 8.18E-09 1.83E-06 1 7.28E-08
ORNARGDEG-PWY: superpathway of L-arginine and L-ornithine degradation2.658537 -0.15018 -2.80871 0.514034 0.456008 0.487231 2.32E-07 0.741909 8.18E-09 1.83E-06 1 7.28E-08



IBD-Enriched Pathways in UFPF Cohort
pathway lfc_IBD lfc_PD lfc_PDvsIBDse_IBD se_PD se_PDvsIBDpval_IBD pval_PD pval_PDvsIBDadj_pval_IBDadj_pval_PDadj_pval_PDvsIBD
PWY-5845: superpathway of menaquinol-9 biosynthesis 2.701169 0.331825 -2.36934 0.705869 0.627891 0.616626 0.00013 0.597169 0.000122 0.001084 1 0.001084
PWY-7858: (5Z)-dodecenoate biosynthesis II 2.704787 -0.16747 -2.87225 0.697905 0.620756 0.611129 0.000106 0.787333 2.6E-06 0.00084 1 2.32E-05
PWY-5723: Rubisco shunt 2.718412 0.059937 -2.65848 0.845147 0.752639 0.714004 0.001298 0.936527 0.000197 0.010249 1 0.001749
FAO-PWY: fatty acid &beta;-oxidation I (generic) 2.787142 -0.33828 -3.12542 0.80762 0.71903 0.68756 0.000558 0.638025 5.48E-06 0.00441 1 4.87E-05
PWY-6285: superpathway of fatty acids biosynthesis (E. coli)2.801724 -0.08568 -2.88741 0.778058 0.692553 0.666828 0.000317 0.901538 1.49E-05 0.002504 1 0.000133
AST-PWY: L-arginine degradation II (AST pathway) 2.921708 -0.24532 -3.16703 0.662172 0.588745 0.586576 1.02E-05 0.676912 6.69E-08 8.08E-05 1 5.96E-07
PWY0-1277: 3-phenylpropanoate and 3-(3-hydroxyphenyl)propanoate degradation2.971232 0.005415 -2.96582 0.676148 0.601266 0.596157 1.11E-05 0.992815 6.53E-07 8.78E-05 1 5.81E-06
HCAMHPDEG-PWY: 3-phenylpropanoate and 3-(3-hydroxyphenyl)propanoate degradation to 2-hydroxypentadienoate2.97847 0.163515 -2.81496 0.643734 0.572227 0.573985 3.71E-06 0.775068 9.38E-07 2.93E-05 1 8.35E-06
PWY-6690: cinnamate and 3-hydroxycinnamate degradation to 2-hydroxypentadienoate2.97847 0.163515 -2.81496 0.643734 0.572227 0.573985 3.71E-06 0.775068 9.38E-07 2.93E-05 1 8.35E-06
PWY0-301: L-ascorbate degradation I (bacterial, anaerobic)3.020825 0.07418 -2.94664 0.632869 0.562493 0.566591 1.81E-06 0.895081 1.99E-07 1.43E-05 1 1.77E-06



Supplementary Table 5: Analysis of confounders on significant taxa in UFPF. 

Taxa Coefficient_Without_ConfoundingCoefficient_With_ConfoundingDifference Percent_ChangeRatio Adjustment moves coefficient towards null?
Klebsiella 5.983813307 5.407819358 0.575993949 9.62586765 0.90374132 TRUE
Faecalimonas 6.151747536 6.48050638 -0.328758844 -5.3441537 1.05344154 FALSE

 N= 54 PD, 26 IBD, and N= 16  control samples were examined. Nine variables, including Diagnosis and total read count per sample along with seven potential confounders, were included in a single model and tested 
simultaneously for association with bias corected relative abundances extracted from ANCOM-BC2 analysis of the 2 UFPF IBD associated species as identified from ANCOM-BC2 analysis. Multivariate linear regression was 
computed in R using the lm() funciton with BH multiple comparisons p-value adjustment. The  variables included were sex (M vs F), Age (continuous variable, standardized using scale function in R), Diagnosis (PD, IBD, or 
Control), Reads aka total read count per sample (continuous variable, standardized using scale function in R), Indigestion_meds (Yes or No), Anti-TNF meds (Yes or No), Anti_inflammatories (Yes or No), Depression_anxiety_meds 
(Yes or No), and Iron_specific_supplement (Yes or No). Regression was performed with and without the influence of confounding variables, and the coefficients associated with the outcome variable, in this case association with 
IBD, were extracted. The ratio of coefficients with and without confounding variables were used to determine if confounders appeared to influence the findings (ratio < 1 or sign reversal (-)). 



Supplementary Table 6: Wallen PD demographics and metadata.

Control (N=234) PD (N=490) p value
Age < 0.001

Mean (SD) 65.825 (8.761) 68.659 (8.527)
Range 35.000 - 88.000 23.000 - 90.000

Sex < 0.001
Female 164 (70.1%) 180 (36.7%)

Male 70 (29.9%) 310 (63.3%)
Constipation < 0.001

N 199 (88.4%) 260 (55.6%)
Y 26 (11.6%) 208 (44.4%)

Diarrhea 0.033
N 195 (87.4%) 429 (92.5%)
Y 28 (12.6%) 35 (7.5%)

IBS 0.505
N 200 (89.7%) 428 (91.3%)
Y 23 (10.3%) 41 (8.7%)

IBD 0.636
N 217 (97.3%) 463 (97.9%)
Y 6 (2.7%) 10 (2.1%)

SIBO 0.488
N 224 (100.0%) 465 (99.8%)
Y 0 (0.0%) 1 (0.2%)

Celiac_disease 0.332
N 224 (100.0%) 475 (99.6%)
Y 0 (0.0%) 2 (0.4%)

Antibiotics_current 0.591
N 212 (93.4%) 441 (92.3%)
Y 15 (6.6%) 37 (7.7%)

Antibiotics_past_3_months 0.650
N 166 (73.8%) 355 (75.4%)
Y 59 (26.2%) 116 (24.6%)

Laxatives < 0.001
N 201 (89.3%) 326 (68.6%)
Y 24 (10.7%) 149 (31.4%)

Indigestion_drugs 0.582
N 147 (65.6%) 299 (63.5%)
Y 77 (34.4%) 172 (36.5%)

Anti_inflammatory_drugs 0.317
N 155 (70.1%) 311 (66.3%)

 Full list of metadata associated with this project can be found on our GitHub 
[https://github.com/maevekrueger/UFPF_metagenomics] or from the original source where all Wallen PD 
data was accessed from  [https://zenodo.org/record/7246185]



Control (N=234) PD (N=490) p value
Y 66 (29.9%) 158 (33.7%)

Radiation_Chemo 0.233
N 224 (100.0%) 472 (99.4%)
Y 0 (0.0%) 3 (0.6%)

Blood_thinners 0.152
N 180 (80.4%) 357 (75.5%)
Y 44 (19.6%) 116 (24.5%)

Cholesterol_med 0.829
N 127 (56.7%) 274 (57.6%)
Y 97 (43.3%) 202 (42.4%)

Blood_pressure_med 0.357
N 106 (47.1%) 242 (50.8%)
Y 119 (52.9%) 234 (49.2%)

Thyroid_med 0.373
N 180 (80.0%) 394 (82.8%)
Y 45 (20.0%) 82 (17.2%)

Asthma_or_COPD_med 0.899
N 206 (92.4%) 441 (92.6%)
Y 17 (7.6%) 35 (7.4%)

Diabetes_med 0.459
N 189 (84.4%) 409 (86.5%)
Y 35 (15.6%) 64 (13.5%)

Pain_med 0.03
N 188 (83.9%) 364 (76.8%)
Y 36 (16.1%) 110 (23.2%)

Depression_anxiety_mood_med < 0.001
N 173 (77.2%) 297 (62.3%)
Y 51 (22.8%) 180 (37.7%)

Birth_control_or_estrogen < 0.001
N 206 (91.6%) 456 (98.1%)
Y 19 (8.4%) 9 (1.9%)

Antihistamines < 0.001
N 151 (67.4%) 397 (83.2%)
Y 73 (32.6%) 80 (16.8%)

Probiotic 0.011
N 182 (80.9%) 413 (88.1%)
Y 43 (19.1%) 56 (11.9%)

Co_Q_10 0.601
N 193 (85.8%) 416 (87.2%)
Y 32 (14.2%) 61 (12.8%)

Sleep_aid < 0.001
N 165 (74.0%) 274 (58.3%)
Y 58 (26.0%) 196 (41.7%)



Supplementary Table 7: HMP2 IBD demographics and metadata. 

nonIBD (N=139) IBD (N=198) p value
Age 0.77

Mean (SD) 54.367 (8.931) 54.025 (11.525)
Range 40.000 - 69.000 41.000 - 76.000

Sex < 0.001
Female 25 (18.0%) 118 (59.6%)

Male 114 (82.0%) 80 (40.4%)
Diagnosis < 0.001

CD 0 (0.0%) 101 (51.0%)
UC 0 (0.0%) 97 (49.0%)

non-IBD 139 (100.0%) 0 (0.0%)
Site < 0.001

Cedars-Sinai 20 (14.4%) 163 (82.3%)
MGH 119 (85.6%) 35 (17.7%)

Probiotic < 0.001
N 130 (94.9%) 129 (65.8%)
Y 7 (5.1%) 67 (34.2%)

Immunosuppressants < 0.001
N 139 (100.0%) 177 (89.4%)
Y 0 (0.0%) 21 (10.6%)

Antibiotics < 0.001
N 139 (100.0%) 168 (84.8%)
Y 0 (0.0%) 30 (15.2%)

Chemotherapy 0.078
N 137 (98.6%) 188 (94.9%)
Y 2 (1.4%) 10 (5.1%)

Colonoscopy_past_2_weeks 0.207
N 131 (97.0%) 188 (98.9%)
Y 4 (3.0%) 2 (1.1%)

Diarrhea_past_2_weeks < 0.001
N 129 (94.9%) 99 (52.1%)
Y 7 (5.1%) 91 (47.9%)

Bowel_surgery < 0.001
N 136 (100.0%) 128 (68.8%)
Y 0 (0.0%) 58 (31.2%)

Full list of metadata associated with this project can be found on our GitHub 
[https://github.com/maevekrueger/UFPF_metagenomics] or from the original source where all HMP2 
data was accessed from  [https://www.ibdmdb.org/results]



Supplementary Table 8: Wallen PD significant genera from ANCOM-BC2

genus lfc_PD se_PD pval_PD adj_pval_PD
Enterococcus 1.44550219 0.42669316 0.00070485 0.01568292
Lactobacillus 2.0158137 0.50012583 5.5632E-05 0.00495121
Anaerostipes -1.5086351 0.4437771 0.00067501 0.01568292
Fusicatenibacter -1.6579696 0.51918078 0.00140591 0.02502528
Roseburia -1.4924269 0.41117315 0.00028377 0.0126279

Differential abundances of genera in PD (N = 490) vs Neurologically Healthy Control (N=234) from the Wallen et al. 2022 dataset (https://doi.org/10.1038/s41467-022-34667-x) were tested 
using ANCOM-BC2, while adjusting for covariates as described in their paper (stool sample collection method and total sequence count per sample). Shown are the significant genera that 
were detected by MetaPhlAn, however, only genera that were present in at least 10% of samples were included in ANCOM-BC2 analysis. LFC: indicates the log fold change compared to 
healthy control or in the case of lfc_PDvsIBD it is the log fold change of PD compared to IBD. SE: standard error; Pval: the uncorrected, two-sided P-value reported by ANCOM-BC2; Adj. Pval 
aka q-value from the false discovery rate, i.e., multiple-testing corrected significance q-value, calculated using the Benjamini-Hochberg method, alpha =0.05.



Supplementary Table 9: HMP2 IBD significant genera from ANCOM-BC2

genus lfc_IBD se_IBD pval_IBD adj_pval_IBD
Propionibacteriaceae_unclassified 1.386239909 0.6104943 0.02316609 0.04633217
Eggerthella 2.524736517 0.55936445 6.3742E-06 4.1432E-05
Bacteroides 1.607102252 0.512353 0.00170856 0.00492062
Barnesiella -2.335730755 0.80769275 0.00382974 0.00929497
Paraprevotella 1.497886236 0.56005263 0.00748306 0.01691823
Alistipes -2.367287547 0.69885498 0.00070564 0.00229331
Clostridiaceae_noname 2.510413358 0.50445864 6.4761E-07 4.8108E-06
Clostridium 4.982193319 0.64862156 1.576E-14 8.1953E-13
Clostridiales_noname 3.60287205 0.62037957 6.3402E-09 6.5938E-08
Flavonifractor 4.685476016 0.6637621 1.6774E-12 4.3613E-11
Pseudoflavonifractor 2.087114247 0.57137208 0.00025939 0.00096343
Anaerostipes 2.110060724 0.64088449 0.00099329 0.00303831
Blautia 1.905720406 0.50601272 0.00016578 0.00066313
Lachnospiraceae_noname 2.064972255 0.48431349 2.0106E-05 0.00010455
Oscillibacter 2.097038079 0.61454886 0.00064412 0.00223296
Faecalibacterium -1.745661878 0.69606514 0.0121451 0.02631438
Ruminococcaceae_noname 2.280135077 0.58469504 9.6312E-05 0.00041735
Coprobacillus 3.532828945 0.53303676 3.4087E-11 5.9083E-10
Holdemania 1.924590438 0.65671097 0.00338253 0.00879458
Acidaminococcaceae_unclassified 2.234501741 0.5709828 9.0994E-05 0.00041735
Acidaminococcus 4.352905756 0.7453279 5.2121E-09 6.5938E-08
Dialister 2.238027251 0.77614229 0.00393249 0.00929497
Burkholderiales_noname 3.048018436 0.70847898 1.6911E-05 9.7708E-05
Parasutterella 1.640081121 0.67109838 0.01453043 0.03022329
Escherichia 3.999681669 0.76775943 1.893E-07 1.6406E-06
Klebsiella 1.898276212 0.60808473 0.00179792 0.00492062

Differential abundances of genera in IBD (N = 198) vs non-IBD (N=139) from the Human Microbiome Project 2 dataset 
(downloaded from https://www.ibdmdb.org/downloads/html/products_MGX_2017-08-12.html) were tested using 
ANCOM-BC2, while adjusting for covariates (diagnosis and total sequence count per sample). Shown are the significant 
genera that were detected by MetaPhlAn, however, only genera that were present in at least 10% of samples were 
included in ANCOM-BC2 analysis. LFC: indicates the log fold change compared to healthy control or in the case of 
lfc_PDvsIBD it is the log fold change of PD compared to IBD. SE: standard error; Pval: the uncorrected, two-sided P-value 
reported by ANCOM-BC2; Adj. Pval aka q-value from the false discovery rate, i.e., multiple-testing corrected significance 
q-value, calculated using the Benjamini-Hochberg method, alpha =0.05.



Supplementary Table 10: Wallen PD signficantly depleted pathways from ANCOM-BC2

pathway lfc_PD se_PD pval_PD adj_pval_PD
PWY-5505: L-glutamate and L-glutamine biosynthesis -0.48359 0.043938 3.56656E-28 1.2697E-25
PWY-6863: pyruvate fermentation to hexanol (engineered) -0.6692 0.072817 3.92412E-20 6.9849E-18
METH-ACETATE-PWY: methanogenesis from acetate -0.69132 0.077487 4.59242E-19 5.4497E-17
PWY-5121: superpathway of geranylgeranyl diphosphate biosynthesis II (via MEP)-0.33097 0.04521 2.46669E-13 2.1954E-11
SALVADEHYPOX-PWY: adenosine nucleotides degradation II -0.32702 0.045506 6.65817E-13 4.7406E-11
PWY-6527: stachyose degradation -0.41508 0.059162 2.28347E-12 1.3549E-10
PWY66-422 -0.40258 0.057644 2.87244E-12 1.4608E-10
PWY-7323: superpathway of GDP-mannose-derived O-antigen building blocks biosynthesis-0.43304 0.063536 9.37618E-12 4.1724E-10
PWY-6317: D-galactose degradation I (Leloir pathway) -0.38296 0.056759 1.50782E-11 5.9643E-10
PWY-6168: flavin biosynthesis III (fungi) -0.36189 0.054955 4.54195E-11 1.6169E-09
PWY0-1319: CDP-diacylglycerol biosynthesis II -0.34575 0.053611 1.12327E-10 3.3403E-09
PWY-5667: CDP-diacylglycerol biosynthesis I -0.34573 0.05361 1.12595E-10 3.3403E-09
FASYN-INITIAL-PWY: superpathway of fatty acid biosynthesis initiation (E. coli)-0.3387 0.053349 2.16981E-10 5.9419E-09
PWY-7357: thiamine phosphate formation from pyrithiamine and oxythiamine (yeast)-0.34266 0.054233 2.64665E-10 6.73E-09
COBALSYN-PWY: superpathway of adenosylcobalamin salvage from cobinamide I-0.37034 0.059211 3.98757E-10 9.4638E-09
RIBOSYN2-PWY: flavin biosynthesis I (bacteria and plants) -0.33558 0.053753 4.2909E-10 9.5473E-09
PWY-7237: myo-, chiro- and scyllo-inositol degradation -0.51957 0.083416 4.70358E-10 9.8499E-09
PWY-6305: superpathway of putrescine biosynthesis -0.42735 0.069741 8.91917E-10 1.6828E-08
PWY-7242: D-fructuronate degradation -0.42541 0.069437 8.98124E-10 1.6828E-08
GLUCUROCAT-PWY: superpathway of &beta;-D-glucuronosides degradation-0.40823 0.066789 9.82309E-10 1.7485E-08
THISYNARA-PWY: superpathway of thiamine diphosphate biosynthesis III (eukaryotes)-0.35346 0.057966 1.07547E-09 1.7568E-08
GLYCOGENSYNTH-PWY: glycogen biosynthesis I (from ADP-D-Glucose)-0.34797 0.05708 1.08567E-09 1.7568E-08
PANTOSYN-PWY: superpathway of coenzyme A biosynthesis I (bacteria)-0.31701 0.052733 1.83603E-09 2.8419E-08
PWY-6897: thiamine diphosphate salvage II -0.32669 0.054446 1.97044E-09 2.9228E-08
PWY-5659: GDP-mannose biosynthesis -0.35502 0.059513 2.43931E-09 3.4736E-08
PANTO-PWY: phosphopantothenate biosynthesis I -0.31706 0.053638 3.39971E-09 4.655E-08
TEICHOICACID-PWY: poly(glycerol phosphate) wall teichoic acid biosynthesis-0.39885 0.067826 4.09084E-09 5.3939E-08
PWY-7456: &beta;-(1,4)-mannan degradation -0.43044 0.073783 5.41782E-09 6.8884E-08
PWY0-1296: purine ribonucleosides degradation -0.32234 0.055771 7.48097E-09 9.1835E-08
GLUTORN-PWY: L-ornithine biosynthesis I -0.3137 0.054558 8.93755E-09 1.0606E-07
PWY-1042: glycolysis IV -0.29756 0.052171 1.17355E-08 1.3477E-07
GALACT-GLUCUROCAT-PWY: superpathway of hexuronide and hexuronate degradation-0.39838 0.070417 1.53715E-08 1.7101E-07
PWY-5154: L-arginine biosynthesis III (via N-acetyl-L-citrulline)-0.35385 0.062616 1.59419E-08 1.7198E-07
PWY-6163: chorismate biosynthesis from 3-dehydroquinate -0.29236 0.052126 2.03913E-08 2.1351E-07
PWY-6609: adenine and adenosine salvage III -0.29067 0.052034 2.32138E-08 2.3612E-07
PWY-6700: queuosine biosynthesis I (de novo) -0.29051 0.052717 3.57454E-08 3.5348E-07
PWY-6737: starch degradation V -0.29141 0.053123 4.12186E-08 3.9659E-07
GALACTUROCAT-PWY: D-galacturonate degradation I -0.355 0.065544 6.08781E-08 5.7033E-07
ASPASN-PWY: superpathway of L-aspartate and L-asparagine biosynthesis-0.30915 0.05722 6.55808E-08 5.9863E-07
COMPLETE-ARO-PWY: superpathway of aromatic amino acid biosynthesis-0.28087 0.05228 7.77039E-08 6.9157E-07
ILEUSYN-PWY: L-isoleucine biosynthesis I (from threonine) -0.28166 0.052519 8.18148E-08 6.9348E-07
VALSYN-PWY: L-valine biosynthesis -0.28166 0.052519 8.18148E-08 6.9348E-07
GLCMANNANAUT-PWY: superpathway of N-acetylglucosamine, N-acetylmannosamine and N-acetylneuraminate degradation-0.32322 0.06045 8.95049E-08 7.2658E-07
PWY-7111: pyruvate fermentation to isobutanol (engineered) -0.28162 0.052675 8.98016E-08 7.2658E-07
CALVIN-PWY: Calvin-Benson-Bassham cycle -0.28289 0.052958 9.20141E-08 7.2793E-07
PWY-4242 -0.27952 0.052426 9.73121E-08 7.5311E-07

Differential abundances of MetaCyc pathways in PD (N = 490) vs Neurologically Healthy Control (N=234) from the Wallen et al. 2022 dataset 
(https://doi.org/10.1038/s41467-022-34667-x) were tested using ANCOM-BC2, while adjusting for covariates as described in their paper (stool 
sample collection method and total sequence count per sample). Shown are the significantly depleted pathways that were detected by HUMAnN, 
however, only pathways that were present in at least 25% of samples were included in ANCOM-BC2 analysis. LFC: indicates the log fold change 
compared to healthy control or in the case of lfc_PDvsIBD it is the log fold change of PD compared to IBD. SE: standard error; Pval: the 
uncorrected, two-sided P-value reported by ANCOM-BC2; Adj. Pval aka q-value from the false discovery rate, i.e., multiple-testing corrected 
significance q-value, calculated using the Benjamini-Hochberg method, alpha =0.05.



pathway lfc_PD se_PD pval_PD adj_pval_PD
ARO-PWY: chorismate biosynthesis I -0.27773 0.052381 1.14423E-07 8.667E-07
TRPSYN-PWY: L-tryptophan biosynthesis -0.29497 0.055696 1.18328E-07 8.776E-07
NONMEVIPP-PWY: methylerythritol phosphate pathway I -0.27219 0.051669 1.37867E-07 1.0016E-06
COA-PWY: coenzyme A biosynthesis I (prokaryotic) -0.27386 0.052272 1.61232E-07 1.1255E-06
PWY-5097: L-lysine biosynthesis VI -0.27139 0.051787 1.6022E-07 1.1255E-06
RHAMCAT-PWY: L-rhamnose degradation I -0.31224 0.060033 1.98088E-07 1.3306E-06
PWY-5695: inosine 5'-phosphate degradation -0.27598 0.053028 1.94649E-07 1.3306E-06
PWY-7219: adenosine ribonucleotides de novo biosynthesis -0.26838 0.051881 2.3048E-07 1.5195E-06
PWY-6387: UDP-N-acetylmuramoyl-pentapeptide biosynthesis I (meso-diaminopimelate containing)-0.26705 0.051703 2.40221E-07 1.5549E-06
PYRIDNUCSYN-PWY: NAD de novo biosynthesis I (from aspartate)-0.27064 0.052539 2.58719E-07 1.6447E-06
PWY-5188: tetrapyrrole biosynthesis I (from glutamate) -0.31542 0.061306 2.67535E-07 1.6709E-06
PWY-6386: UDP-N-acetylmuramoyl-pentapeptide biosynthesis II (lysine-containing)-0.26623 0.0518 2.75301E-07 1.6898E-06
DTDPRHAMSYN-PWY: dTDP-&beta;-L-rhamnose biosynthesis -0.27196 0.052994 2.86729E-07 1.7301E-06
PWY-6121: 5-aminoimidazole ribonucleotide biosynthesis I -0.26551 0.051842 3.03168E-07 1.7938E-06
PWY-6385: peptidoglycan biosynthesis III (mycobacteria) -0.26497 0.051764 3.07367E-07 1.7938E-06
PWY-5686: UMP biosynthesis I -0.26435 0.051744 3.24091E-07 1.8609E-06
PWY-6122: 5-aminoimidazole ribonucleotide biosynthesis II -0.26462 0.05199 3.58266E-07 1.9929E-06
PWY-6277: superpathway of 5-aminoimidazole ribonucleotide biosynthesis-0.26462 0.05199 3.58266E-07 1.9929E-06
PWY-7221: guanosine ribonucleotides de novo biosynthesis -0.26121 0.051533 4.00541E-07 2.1937E-06
PEPTIDOGLYCANSYN-PWY: peptidoglycan biosynthesis I (meso-diaminopimelate containing)-0.26116 0.051671 4.31958E-07 2.33E-06
PWY-6507: 4-deoxy-L-threo-hex-4-enopyranuronate degradation-0.34376 0.068093 4.45684E-07 2.3681E-06
PWY-6151: S-adenosyl-L-methionine salvage I -0.26983 0.053798 5.28577E-07 2.7271E-06
1CMET2-PWY: folate transformations III (E. coli) -0.25972 0.051765 5.24222E-07 2.7271E-06
BRANCHED-CHAIN-AA-SYN-PWY: superpathway of branched chain amino acid biosynthesis-0.26489 0.052875 5.44771E-07 2.7706E-06
PWY0-1586: peptidoglycan maturation (meso-diaminopimelate containing)-0.29955 0.059886 5.6745E-07 2.8452E-06
PWY-724: superpathway of L-lysine, L-threonine and L-methionine biosynthesis II-0.26022 0.052109 5.92014E-07 2.9272E-06
PWY-7199: pyrimidine deoxyribonucleosides salvage -0.26737 0.053588 6.05875E-07 2.9547E-06
ARGSYNBSUB-PWY: L-arginine biosynthesis II (acetyl cycle) -0.26995 0.054317 6.69964E-07 3.2231E-06
PWY-7400: L-arginine biosynthesis IV (archaebacteria) -0.26726 0.053986 7.40325E-07 3.5141E-06
ARGSYN-PWY: L-arginine biosynthesis I (via L-ornithine) -0.26689 0.054027 7.81315E-07 3.6598E-06
PWY-6608: guanosine nucleotides degradation III -0.32567 0.066258 8.86721E-07 4.0511E-06
HSERMETANA-PWY: L-methionine biosynthesis III -0.26788 0.054501 8.87594E-07 4.0511E-06
PWY-5103: L-isoleucine biosynthesis III -0.26055 0.053268 1.00167E-06 4.5138E-06
PWY-5973: cis-vaccenate biosynthesis -0.285 0.059227 1.49497E-06 6.6526E-06
PWY-2942: L-lysine biosynthesis III -0.25022 0.052191 1.63157E-06 7.1708E-06
TRNA-CHARGING-PWY: tRNA charging -0.24706 0.051629 1.70756E-06 7.4133E-06
PHOSLIPSYN-PWY: superpathway of phospholipid biosynthesis I (bacteria)-0.32032 0.066992 1.73981E-06 7.4623E-06
PWY-6270: isoprene biosynthesis I -0.26402 0.055314 1.81496E-06 7.692E-06
COA-PWY-1: superpathway of coenzyme A biosynthesis III (mammals)-0.24742 0.052052 2.00131E-06 8.3819E-06
PWY-7560: methylerythritol phosphate pathway II -0.26549 0.056062 2.18302E-06 9.0367E-06
PWY-6353: purine nucleotides degradation II (aerobic) -0.32985 0.070415 2.80744E-06 1.1481E-05
UNINTEGRATED -0.25185 0.053788 2.83806E-06 1.1481E-05
PWY490-3: nitrate reduction VI (assimilatory) -0.54285 0.116107 2.93289E-06 1.1732E-05
PWY-7539: 6-hydroxymethyl-dihydropterin diphosphate biosynthesis III (Chlamydia)-0.32447 0.069735 3.27185E-06 1.28E-05
PWY-3001: superpathway of L-isoleucine biosynthesis I -0.24752 0.053178 3.2473E-06 1.28E-05
PWY-6123: inosine-5'-phosphate biosynthesis I -0.24265 0.052548 3.88164E-06 1.502E-05
PWY4FS-7: phosphatidylglycerol biosynthesis I (plastidic) -0.3236 0.070312 4.17833E-06 1.5824E-05
PWY4FS-8: phosphatidylglycerol biosynthesis II (non-plastidic)-0.32359 0.070311 4.17828E-06 1.5824E-05
NONOXIPENT-PWY: pentose phosphate pathway (non-oxidative branch) I-0.2611 0.057215 5.02983E-06 1.8711E-05
HISTSYN-PWY: L-histidine biosynthesis -0.23914 0.052409 5.04558E-06 1.8711E-05
PWY-3841: folate transformations II (plants) -0.23312 0.051598 6.24376E-06 2.2915E-05
PWY-6124: inosine-5'-phosphate biosynthesis II -0.23774 0.052782 6.66072E-06 2.4196E-05
THRESYN-PWY: superpathway of L-threonine biosynthesis -0.24101 0.053803 7.48565E-06 2.6918E-05
COLANSYN-PWY: colanic acid building blocks biosynthesis -0.26212 0.058605 7.72707E-06 2.7508E-05
PWY-7663: gondoate biosynthesis (anaerobic) -0.26885 0.060645 9.28569E-06 3.273E-05



pathway lfc_PD se_PD pval_PD adj_pval_PD
PWY-6703: preQ0 biosynthesis -0.25511 0.057885 1.04728E-05 3.6552E-05
PWY-6147: 6-hydroxymethyl-dihydropterin diphosphate biosynthesis I-0.30689 0.069914 1.13606E-05 3.9266E-05
PWY-5304: superpathway of sulfur oxidation (Acidianus ambivalens)-0.77182 0.178712 1.56901E-05 5.3709E-05
ANAGLYCOLYSIS-PWY: glycolysis III (from glucose) -0.22784 0.052999 1.71526E-05 5.8155E-05
POLYISOPRENSYN-PWY: polyisoprenoid biosynthesis (E. coli) -0.226 0.052628 1.75331E-05 5.8885E-05
PWY-5676: acetyl-CoA fermentation to butanoate II -0.29927 0.071867 3.12456E-05 0.00010396
PWY-5100: pyruvate fermentation to acetate and lactate II -0.23385 0.057603 4.91406E-05 0.0001605
SER-GLYSYN-PWY: superpathway of L-serine and glycine biosynthesis I-0.21743 0.053556 4.91114E-05 0.0001605
PWY-6606: guanosine nucleotides degradation II -0.29096 0.072241 5.63456E-05 0.00018235
PWY-5104: L-isoleucine biosynthesis IV -0.28291 0.072693 9.94929E-05 0.00031909
PWY-6470: peptidoglycan biosynthesis V (&beta;-lactam resistance)-0.29548 0.077354 0.000133509 0.00042061
CITRULBIO-PWY: L-citrulline biosynthesis -0.17037 0.044576 0.000132371 0.00042061
PWY-841: superpathway of purine nucleotides de novo biosynthesis I-0.21202 0.055773 0.000143821 0.00044913
PWY-4984: urea cycle -0.1695 0.045516 0.000196148 0.00060721
PWY-5005: biotin biosynthesis II -0.45009 0.124227 0.000291088 0.0008782
GOLPDLCAT-PWY: superpathway of glycerol degradation to 1,3-propanediol-0.26755 0.07383 0.000290163 0.0008782
PWY-7208: superpathway of pyrimidine nucleobases salvage -0.2107 0.058538 0.000319017 0.00095437
PWY-5030: L-histidine degradation III -0.26229 0.073915 0.000387387 0.00114259
PWY-7229: superpathway of adenosine nucleotides de novo biosynthesis I-0.19994 0.056356 0.000388352 0.00114259
PWY-5347: superpathway of L-methionine biosynthesis (transsulfuration)-0.14811 0.041941 0.000413618 0.00120695
ANAEROFRUCAT-PWY: homolactic fermentation -0.19105 0.055274 0.000547554 0.00157201
ARGININE-SYN4-PWY: L-ornithine biosynthesis II -0.23259 0.068592 0.000696689 0.00196842
HISDEG-PWY: L-histidine degradation I -0.21172 0.062905 0.000763554 0.00214036
PWY-6126: superpathway of adenosine nucleotides de novo biosynthesis II-0.19645 0.058471 0.000779764 0.00216872
PWY-7282: 4-amino-2-methyl-5-diphosphomethylpyrimidine biosynthesis II-0.20731 0.061826 0.000799039 0.0022051
PWY-1269: CMP-3-deoxy-D-manno-octulosonate biosynthesis -0.2499 0.075516 0.000935625 0.00254262
PWY-7228: superpathway of guanosine nucleotides de novo biosynthesis I-0.19453 0.058962 0.000969279 0.00261412
P185-PWY: formaldehyde assimilation III (dihydroxyacetone cycle)-0.27323 0.08367 0.001092537 0.00288106
PWY-6125: superpathway of guanosine nucleotides de novo biosynthesis II-0.19345 0.059993 0.001261494 0.00330215
PWY-6471: peptidoglycan biosynthesis IV (Enterococcus faecium)-0.22083 0.068722 0.001311904 0.00340903
UNMAPPED -0.17189 0.053597 0.001340746 0.00345874
PWY-6892: thiazole component of thiamine diphosphate biosynthesis I-0.37914 0.120109 0.001595905 0.00405816
THISYN-PWY: superpathway of thiamine diphosphate biosynthesis I-0.38263 0.12143 0.00162689 0.00410761
MET-SAM-PWY: superpathway of S-adenosyl-L-methionine biosynthesis-0.13744 0.04387 0.001731015 0.00433973
GLYCOLYSIS-E-D: superpathway of glycolysis and the Entner-Doudoroff pathway-0.20808 0.069195 0.002637228 0.0064305
P164-PWY: purine nucleobases degradation I (anaerobic) -0.20206 0.067419 0.002725614 0.00660081
FUCCAT-PWY: fucose degradation -0.14186 0.047882 0.003050708 0.00724035
METSYN-PWY: superpathway of L-homoserine and L-methionine biosynthesis-0.13509 0.045903 0.003251646 0.00766613
POLYAMSYN-PWY: superpathway of polyamine biosynthesis I -0.25849 0.088222 0.0033897 0.00788714
PWY-7220: adenosine deoxyribonucleotides de novo biosynthesis II-0.17914 0.062266 0.004015566 0.00910536
PWY-7222: guanosine deoxyribonucleotides de novo biosynthesis II-0.17914 0.062266 0.004015566 0.00910536
GLUCONEO-PWY: gluconeogenesis I -0.1672 0.058327 0.004149482 0.0092326
ARG+POLYAMINE-SYN: superpathway of arginine and polyamine biosynthesis-0.2417 0.084999 0.004461684 0.00980469
PYRIDOXSYN-PWY: pyridoxal 5'-phosphate biosynthesis I -0.11858 0.042534 0.005306671 0.01151936
PWY-6936: seleno-amino acid biosynthesis (plants) -0.1878 0.068498 0.006111901 0.01310745
PWY-7197: pyrimidine deoxyribonucleotide phosphorylation -0.15819 0.059721 0.008075618 0.01671465
PENTOSE-P-PWY: pentose phosphate pathway -0.16134 0.062006 0.009266264 0.01874312
OANTIGEN-PWY: O-antigen building blocks biosynthesis (E. coli)-0.14447 0.058941 0.014240968 0.02785596
PWY0-1261: anhydromuropeptides recycling I -0.11077 0.046255 0.016631096 0.03235339
HEXITOLDEGSUPER-PWY: superpathway of hexitol degradation (bacteria)-0.15487 0.066679 0.020203147 0.03746
PWY0-162: superpathway of pyrimidine ribonucleotides de novo biosynthesis-0.13591 0.060136 0.023824331 0.0439454



Supplementary Table 11: HMP2 IBD significantly depleted pathways from ANCOM-BC2

pathway lfc_IBD se_IBD pval_IBD adj_pval_IBD
ARO-PWY: chorismate biosynthesis I -0.29148 0.122171 0.017041 0.032766
BRANCHED-CHAIN-AA-SYN-PWY: superpathway of branched amino acid biosynthesis-0.65595 0.106345 6.91E-10 2.90E-08
CALVIN-PWY: Calvin-Benson-Bassham cycle -0.32084 0.119924 0.007465 0.016137
CENTFERM-PWY: pyruvate fermentation to butanoate -0.85652 0.187697 5.04E-06 3.52E-05
COBALSYN-PWY: adenosylcobalamin salvage from cobinamide I -0.8578 0.164225 1.76E-07 2.25E-06
COMPLETE-ARO-PWY: superpathway of aromatic amino acid biosynthesis-0.26981 0.120141 0.024718 0.045137
DAPLYSINESYN-PWY: L-lysine biosynthesis I -0.95317 0.174156 4.42E-08 8.67E-07
DENOVOPURINE2-PWY: superpathway of purine nucleotides de novo biosynthesis II-0.69717 0.133262 1.68E-07 2.25E-06
GALACT-GLUCUROCAT-PWY: superpathway of hexuronide and hexuronate degradation-0.87943 0.18829 3.00E-06 2.39E-05
GALACTUROCAT-PWY: D-galacturonate degradation I -0.8727 0.178319 9.88E-07 1.04E-05
GLUCONEO-PWY: gluconeogenesis I -1.40898 0.267139 1.33E-07 1.87E-06
GLUCUROCAT-PWY: superpathway of &beta;-D-glucuronide and D-glucuronate degradation-0.74039 0.175188 2.38E-05 0.00012
GLYCOGENSYNTH-PWY: glycogen biosynthesis I (from ADP-D-Glucose)-0.66634 0.125074 9.96E-08 1.54E-06
HEMESYN2-PWY: heme biosynthesis II (anaerobic) -0.49863 0.217206 0.021695 0.040625
HOMOSER-METSYN-PWY: L-methionine biosynthesis I -0.91622 0.172744 1.13E-07 1.67E-06
HSERMETANA-PWY: L-methionine biosynthesis III -1.27925 0.144284 7.57E-19 2.22E-16
MET-SAM-PWY: superpathway of S-adenosyl-L-methionine biosynthesis-0.91905 0.17217 9.40E-08 1.54E-06
METSYN-PWY: L-homoserine and L-methionine biosynthesis -0.95731 0.16778 1.16E-08 2.84E-07
NONOXIPENT-PWY: pentose phosphate pathway (non-oxidative branch)-0.28291 0.123575 0.022057 0.041043
OANTIGEN-PWY: O-antigen building blocks biosynthesis (E. coli) -0.75381 0.195226 0.000113 0.000377
P108-PWY: pyruvate fermentation to propanoate I -1.02684 0.228096 6.74E-06 4.50E-05
P162-PWY: L-glutamate degradation V (via hydroxyglutarate) -0.56084 0.225589 0.012914 0.025829
P4-PWY: superpathway of L-lysine, L-threonine and L-methionine biosynthesis I-0.70187 0.22 0.001421 0.003482
POLYAMINSYN3-PWY: superpathway of polyamine biosynthesis II -0.43317 0.182476 0.017604 0.033391
POLYAMSYN-PWY: superpathway of polyamine biosynthesis I -0.38197 0.167875 0.022888 0.042056
PRPP-PWY: superpathway of histidine, purine, and pyrimidine biosynthesis-1.13698 0.234849 1.29E-06 1.26E-05
PWY-3001: superpathway of L-isoleucine biosynthesis I -0.37103 0.129881 0.004281 0.00991
PWY-5030: L-histidine degradation III -0.90291 0.182239 7.25E-07 8.20E-06
PWY-5100: pyruvate fermentation to acetate and lactate II -0.57761 0.107856 8.54E-08 1.54E-06
PWY-5103: L-isoleucine biosynthesis III -0.64729 0.114225 1.45E-08 3.29E-07
PWY-5104: L-isoleucine biosynthesis IV -0.8076 0.177297 5.24E-06 3.58E-05
PWY-5177: glutaryl-CoA degradation -1.26424 0.204318 6.11E-10 2.90E-08
PWY-5188: tetrapyrrole biosynthesis I (from glutamate) -0.33798 0.125421 0.007044 0.01557
PWY-5345: superpathway of L-methionine biosynthesis (by sulfhydrylation)-1.38734 0.228617 1.29E-09 4.75E-08
PWY-5347: superpathway of L-methionine biosynthesis (transsulfuration)-0.87051 0.163216 9.64E-08 1.54E-06
PWY-5367: petroselinate biosynthesis -0.94457 0.212399 8.70E-06 5.44E-05
PWY-5676: acetyl-CoA fermentation to butanoate II -0.67808 0.25541 0.007934 0.016942
PWY-5690: TCA cycle II (plants and fungi) -0.89279 0.219612 4.80E-05 0.000191
PWY-6121: 5-aminoimidazole ribonucleotide biosynthesis I -0.39672 0.121371 0.001081 0.002812

Differential abundances of MetaCyc pathways in IBD (N = 198) vs non-IBD (N=139) from the Human Microbiome Project 2 dataset 
(downloaded from https://www.ibdmdb.org/downloads/html/products_MGX_2017-08-12.html) were tested using ANCOM-BC2, 
while adjusting for covariates (age, diagnosis, and total sequence count per sample). Shown are the significantly depleted pathways 
that were detected by HUMAnN, however, only pathways that were present in at least 10% of samples were included in ANCOM-BC2 
analysis. LFC: indicates the log fold change compared to healthy control or in the case of lfc_PDvsIBD it is the log fold change of PD 
compared to IBD. SE: standard error; Pval: the uncorrected, two-sided P-value reported by ANCOM-BC2; Adj. Pval aka q-value from 
the false discovery rate, i.e., multiple-testing corrected significance q-value, calculated using the Benjamini-Hochberg method, alpha 
=0.05.



pathway lfc_IBD se_IBD pval_IBD adj_pval_IBD
PWY-6122: 5-aminoimidazole ribonucleotide biosynthesis II -0.39753 0.12382 0.001325 0.003273
PWY-621: sucrose degradation III (sucrose invertase) -0.67967 0.142085 1.72E-06 1.53E-05
PWY-6277: superpathway of 5-aminoimidazole ribonucleotide biosynthesis-0.39753 0.12382 0.001325 0.003273
PWY-6305: putrescine biosynthesis IV -0.29797 0.125102 0.017228 0.032889
PWY-6317: galactose degradation I (Leloir pathway) -0.60451 0.096564 3.84E-10 2.56E-08
PWY-6507: 4-deoxy-L-threo-hex-4-enopyranuronate degradation -0.87359 0.199124 1.15E-05 6.89E-05
PWY-6527: stachyose degradation -0.58024 0.092017 2.87E-10 2.56E-08
PWY-6545: pyrimidine deoxyribonucleotides de novo biosynthesis III-0.29495 0.079209 0.000196 0.000591
PWY-6590: superpathway of Clostridium acetobutylicum acidogenic fermentation-0.89222 0.199817 8.00E-06 5.11E-05
PWY-6595: superpathway of guanosine nucleotides degradation (plants)-0.40745 0.166594 0.014454 0.02852
PWY-6606: guanosine nucleotides degradation II -0.7247 0.145599 6.45E-07 7.58E-06
PWY-6737: starch degradation V -0.4676 0.134439 0.000505 0.001387
PWY-6936: seleno-amino acid biosynthesis -0.68466 0.161359 2.20E-05 0.000114
PWY-6969: TCA cycle V (2-oxoglutarate:ferredoxin oxidoreductase) -0.98746 0.235412 2.73E-05 0.000132
PWY-7187: pyrimidine deoxyribonucleotides de novo biosynthesis II-0.37541 0.133957 0.005072 0.01165
PWY-7196: superpathway of pyrimidine ribonucleosides salvage -1.31984 0.220523 2.16E-09 6.36E-08
PWY-7199: pyrimidine deoxyribonucleosides salvage -0.43523 0.126335 0.000571 0.00154
PWY-7211: superpathway of pyrimidine deoxyribonucleotides de novo biosynthesis-0.74353 0.185669 6.21E-05 0.000243
PWY-7234: inosine-5'-phosphate biosynthesis III -1.17698 0.18826 4.06E-10 2.56E-08
PWY-7242: D-fructuronate degradation -0.6141 0.170857 0.000325 0.000947
PWY-7357: thiamin formation from pyrithiamine and oxythiamine (yeast)-0.3579 0.13302 0.007133 0.01565
PWY-7383: anaerobic energy metabolism (invertebrates, cytosol) -0.55289 0.16117 0.000602 0.001604
PWY-7456: mannan degradation -1.70361 0.284318 2.07E-09 6.36E-08
PWY0-1298: superpathway of pyrimidine deoxyribonucleosides degradation-0.4967 0.17966 0.005698 0.012986
PWY0-781: aspartate superpathway -0.82591 0.220523 0.00018 0.000552
PWY4LZ-257: superpathway of fermentation (Chlamydomonas reinhardtii)-0.49055 0.178714 0.006053 0.013481
PWY66-422: D-galactose degradation V (Leloir pathway) -0.57124 0.091532 4.35E-10 2.56E-08
PYRIDNUCSYN-PWY: NAD biosynthesis I (from aspartate) -0.62871 0.114629 4.14E-08 8.67E-07
SER-GLYSYN-PWY: superpathway of L-serine and glycine biosynthesis I-0.52327 0.121416 1.63E-05 9.10E-05
SO4ASSIM-PWY: sulfate reduction I (assimilatory) -0.53457 0.221454 0.015782 0.030727
TCA: TCA cycle I (prokaryotic) -1.00762 0.235507 1.88E-05 0.000101
TRNA-CHARGING-PWY: tRNA charging -0.43814 0.097426 6.89E-06 4.50E-05
TRPSYN-PWY: L-tryptophan biosynthesis -0.39722 0.156557 0.011173 0.0225
UDPNAGSYN-PWY: UDP-N-acetyl-D-glucosamine biosynthesis I -0.62649 0.210158 0.002873 0.006811



Supplementary Table 12: Wallen PD significantly enriched pathways from ANCOM-BC2

pathway lfc_PD se_PD pval_PD adj_pval_PD
PWY66-389: phytol degradation 0.69421883 0.18841941 0.00022921 0.00070344
PWY3DJ-35471: L-ascorbate biosynthesis IV (animals, D-glucuronate pathway) 0.67300283 0.19344038 0.00050306 0.00145601
PWY-7209: superpathway of pyrimidine ribonucleosides degradation 0.71580178 0.21074501 0.00068246 0.00194365
PWY-5464: superpathway of cytosolic glycolysis (plants), pyruvate dehydrogenase and TCA cycle0.62722395 0.18829649 0.00086521 0.00236934
PWY-7328: superpathway of UDP-glucose-derived O-antigen building blocks biosynthesis0.51659028 0.15792054 0.00107091 0.00286649
GLUCOSE1PMETAB-PWY: glucose and glucose-1-phosphate degradation 0.57974885 0.17750482 0.00109039 0.00288106
PWY-2723: trehalose degradation V 0.5835063 0.18419782 0.00153584 0.00393353
PWY-7389: superpathway of anaerobic energy metabolism (invertebrates) 0.65499976 0.21058479 0.00186844 0.00465149
P125-PWY: superpathway of (R,R)-butanediol biosynthesis 0.54361078 0.17775791 0.00222706 0.0055058
PWY-5845: superpathway of menaquinol-9 biosynthesis 0.62127357 0.20384522 0.00230545 0.00566029
PWY-5862: superpathway of demethylmenaquinol-9 biosynthesis 0.58004819 0.19439989 0.00284703 0.00684827
PWY-5265: peptidoglycan biosynthesis II (staphylococci) 0.70113094 0.23565387 0.00292743 0.00699439
GLYCOCAT-PWY: glycogen degradation I 0.56749634 0.19331406 0.00332883 0.00779648
PWY-6731: starch degradation III 0.52256477 0.179255 0.00355457 0.00821706
PWY0-166: superpathway of pyrimidine deoxyribonucleotides de novo biosynthesis (E. coli)0.67449698 0.23321861 0.00382648 0.00878855
PWY-7198: pyrimidine deoxyribonucleotides de novo biosynthesis IV 0.11936442 0.04155895 0.00407662 0.00912752
PWY-7384: anaerobic energy metabolism (invertebrates, mitochondrial) 0.56842526 0.19783641 0.00406326 0.00912752
FOLSYN-PWY: superpathway of tetrahydrofolate biosynthesis and salvage 0.48300459 0.16917059 0.00430188 0.00951222
THREOCAT-PWY: superpathway of L-threonine metabolism 0.55821402 0.199099 0.00505198 0.01103376
PWY-6285: superpathway of fatty acids biosynthesis (E. coli) 0.71621048 0.25913569 0.00571249 0.01232514
PWY-6612: superpathway of tetrahydrofolate biosynthesis 0.44327813 0.16199791 0.00621306 0.0132446
PWY66-367: ketogenesis 0.44058203 0.16133359 0.00631662 0.01330602
P124-PWY: Bifidobacterium shunt 0.61452594 0.22492338 0.00629212 0.01330602
PWY-7196: superpathway of pyrimidine ribonucleosides salvage 0.58813482 0.21875443 0.00717605 0.0150275
PWY0-881: superpathway of fatty acid biosynthesis I (E. coli) 0.53316363 0.20040929 0.0078054 0.01624983
PWY-5838: superpathway of menaquinol-8 biosynthesis I 0.46893402 0.17894417 0.00877854 0.01806451
P161-PWY: acetylene degradation (anaerobic) 0.28007086 0.10733915 0.00907504 0.01856732
PWY-5656: mannosylglycerate biosynthesis I 0.49482015 0.18997666 0.00919718 0.01870968
PWY-5861: superpathway of demethylmenaquinol-8 biosynthesis I 0.44662823 0.17248517 0.00961512 0.01933889
KETOGLUCONMET-PWY: ketogluconate metabolism 0.54102003 0.21244486 0.01087664 0.02175327
PWY-821: superpathway of sulfur amino acid biosynthesis (Saccharomyces cerevisiae)0.55301471 0.21887513 0.01151654 0.0229044
PWY4LZ-257: superpathway of fermentation (Chlamydomonas reinhardtii) 0.2576591 0.1036094 0.01288865 0.02549088
P23-PWY: reductive TCA cycle I 0.49987046 0.2031848 0.01388687 0.0273134
ORNDEG-PWY: superpathway of ornithine degradation 0.56209545 0.23678562 0.01760332 0.03405859
PWY-5897: superpathway of menaquinol-11 biosynthesis 0.41356388 0.17515666 0.0182204 0.03450246
PWY-5898: superpathway of menaquinol-12 biosynthesis 0.41356388 0.17515666 0.0182204 0.03450246
PWY-5899: superpathway of menaquinol-13 biosynthesis 0.41356388 0.17515666 0.0182204 0.03450246
REDCITCYC: TCA cycle VI (Helicobacter) 0.47211181 0.19971822 0.01808421 0.03450246
ARGDEG-PWY: superpathway of L-arginine, putrescine, and 4-aminobutanoate degradation0.50155812 0.21346173 0.0187916 0.03520952
ORNARGDEG-PWY: superpathway of L-arginine and L-ornithine degradation 0.50155812 0.21346173 0.0187916 0.03520952
P221-PWY: octane oxidation 0.39517703 0.16940993 0.01966561 0.03665422
PWY-6876: isopropanol biosynthesis (engineered) 0.37228057 0.16606913 0.02497944 0.04583856
PWY-5837: 2-carboxy-1,4-naphthoquinol biosynthesis 0.35062821 0.15655862 0.0251171 0.04585481
PWY-6595: superpathway of guanosine nucleotides degradation (plants) 0.27874976 0.12641552 0.02745213 0.04978792
P122-PWY: heterolactic fermentation 0.46835057 0.21253704 0.02755118 0.04978792
PWY-5392: reductive TCA cycle II 0.37374588 0.16986856 0.02779226 0.04996992

Differential abundances of MetaCyc pathways in PD (N = 490) vs Neurologically Healthy Control (N=234) from the Wallen et al. 2022 dataset 
(https://doi.org/10.1038/s41467-022-34667-x) were tested using ANCOM-BC2, while adjusting for covariates as described in their paper (stool sample collection 
method and total sequence count per sample). Shown are the significantly enriched pathways that were detected by HUMAnN, however, only pathways that were 
present in at least 25% of samples were included in ANCOM-BC2 analysis. LFC: indicates the log fold change compared to healthy control or in the case of lfc_PDvsIBD 
it is the log fold change of PD compared to IBD. SE: standard error; Pval: the uncorrected, two-sided P-value reported by ANCOM-BC2; Adj. Pval aka q-value from the 
false discovery rate, i.e., multiple-testing corrected significance q-value, calculated using the Benjamini-Hochberg method, alpha =0.05.



Supplementary Table 13: HMP2 IBD significantly enriched pathways from ANCOM-BC2

pathway lfc_IBD se_IBD pval_IBD adj_pval_IBD
ANAEROFRUCAT-PWY: homolactic fermentation 0.23777702 0.10631361 0.02531496 0.04594197
AST-PWY: L-arginine degradation II (AST pathway) 0.8589247 0.179978 1.82E-06 1.57E-05
BIOTIN-BIOSYNTHESIS-PWY: biotin biosynthesis I 0.86357408 0.21775385 7.31E-05 0.00026269
CITRULBIO-PWY: L-citrulline biosynthesis 0.46716095 0.17601599 0.00795244 0.01694215
COLANSYN-PWY: colanic acid building blocks biosynthesis 0.49360487 0.15203522 0.00116773 0.00298532
ENTBACSYN-PWY: enterobactin biosynthesis 1.10087198 0.23777903 3.66E-06 2.76E-05
FASYN-ELONG-PWY: fatty acid elongation -- saturated 0.92630631 0.22018364 2.59E-05 0.00012897
FASYN-INITIAL-PWY: superpathway of fatty acid biosynthesis initiation (E. coli)0.88874457 0.21380201 3.23E-05 0.00014885
GALACTARDEG-PWY: D-galactarate degradation I 0.81436693 0.17711672 4.27E-06 3.06E-05
GLUCARDEG-PWY: D-glucarate degradation I 0.87592209 0.18657045 2.67E-06 2.18E-05
GLUCARGALACTSUPER-PWY: superpathway of D-glucarate and D-galactarate degradation0.81436693 0.17711672 4.27E-06 3.06E-05
GLUCOSE1PMETAB-PWY: glucose and glucose-1-phosphate degradation0.8455685 0.23668216 0.00035347 0.00100892
GLYCOCAT-PWY: glycogen degradation I (bacterial) 0.83928462 0.22360708 0.00017446 0.0005399
GLYCOL-GLYOXDEG-PWY: superpathway of glycol metabolism and degradation0.94669828 0.19703143 1.55E-06 1.47E-05
GLYCOLYSIS-TCA-GLYOX-BYPASS: superpathway of glycolysis, pyruvate dehydrogenase, TCA, and glyoxylate bypass0.8611239 0.24676783 0.00048372 0.00134165
GLYCOLYSIS: glycolysis I (from glucose 6-phosphate) 0.45549926 0.12264712 0.00020409 0.00060608
GLYOXYLATE-BYPASS: glyoxylate cycle 0.75745325 0.23134605 0.00105994 0.00278234
HEME-BIOSYNTHESIS-II: heme biosynthesis I (aerobic) 0.55011459 0.20955959 0.00866239 0.01819102
KDO-NAGLIPASYN-PWY: superpathway of (Kdo)2-lipid A biosynthesis 0.90744764 0.18726942 1.26E-06 1.26E-05
KETOGLUCONMET-PWY: ketogluconate metabolism 0.76862589 0.1928849 6.75E-05 0.00025446
METHGLYUT-PWY: superpathway of methylglyoxal degradation 0.47856957 0.19589413 0.0145657 0.02854876
NAD-BIOSYNTHESIS-II: NAD salvage pathway II 0.87700108 0.25076555 0.00047 0.00131601
P105-PWY: TCA cycle IV (2-oxoglutarate decarboxylase) 0.89698974 0.2386644 0.00017102 0.0005349
PHOSLIPSYN-PWY: superpathway of phospholipid biosynthesis I (bacteria)0.42807525 0.17944191 0.01705164 0.03276589
POLYISOPRENSYN-PWY: polyisoprenoid biosynthesis (E. coli) 0.89869445 0.20456167 1.12E-05 6.84E-05
PWY-2723: trehalose degradation V 0.82401089 0.19123675 1.64E-05 9.10E-05
PWY-4041: &gamma;-glutamyl cycle 0.96535918 0.23175559 3.11E-05 0.00014737
PWY-4984: urea cycle 0.52548695 0.17476696 0.00264025 0.00631084
PWY-5083: NAD/NADH phosphorylation and dephosphorylation 0.67756937 0.23482469 0.00390884 0.00919359
PWY-5173: superpathway of acetyl-CoA biosynthesis 0.63033258 0.17575127 0.00033514 0.000966
PWY-5189: tetrapyrrole biosynthesis II (from glycine) 1.00563326 0.2348497 1.85E-05 0.00010058
PWY-5484: glycolysis II (from fructose 6-phosphate) 0.48365008 0.12086146 6.29E-05 0.00024329
PWY-5505: L-glutamate and L-glutamine biosynthesis 0.71382089 0.20719074 0.00057056 0.00154015
PWY-561: superpathway of glyoxylate cycle and fatty acid degradation 0.55905846 0.18522689 0.00254251 0.00612703
PWY-5705: allantoin degradation to glyoxylate III 0.75586355 0.17419929 1.43E-05 8.41E-05
PWY-5723: Rubisco shunt 1.00937202 0.23675124 2.01E-05 0.00010569
PWY-5838: superpathway of menaquinol-8 biosynthesis I 0.94766035 0.24590323 0.0001163 0.00038419
PWY-5845: superpathway of menaquinol-9 biosynthesis 0.94152312 0.23743326 7.33E-05 0.00026269
PWY-5850: superpathway of menaquinol-6 biosynthesis I 0.94152312 0.23743326 7.33E-05 0.00026269
PWY-5855: ubiquinol-7 biosynthesis (prokaryotic) 0.82259193 0.20808258 7.71E-05 0.00026362
PWY-5856: ubiquinol-9 biosynthesis (prokaryotic) 0.82259193 0.20808258 7.71E-05 0.00026362
PWY-5857: ubiquinol-10 biosynthesis (prokaryotic) 0.82259193 0.20808258 7.71E-05 0.00026362
PWY-5860: superpathway of demethylmenaquinol-6 biosynthesis I 0.91784469 0.22541354 4.66E-05 0.00019047
PWY-5861: superpathway of demethylmenaquinol-8 biosynthesis 0.92057634 0.23315713 7.87E-05 0.00026597
PWY-5862: superpathway of demethylmenaquinol-9 biosynthesis 0.91784469 0.22541354 4.66E-05 0.00019047
PWY-5896: superpathway of menaquinol-10 biosynthesis 0.94152312 0.23743326 7.33E-05 0.00026269
PWY-5913: TCA cycle VI (obligate autotrophs) 1.00148294 0.24097895 3.24E-05 0.00014885

Differential abundances of MetaCyc pathways in IBD (N = 198) vs non-IBD (N=139) from the Human Microbiome Project 2 dataset (downloaded from 
https://www.ibdmdb.org/downloads/html/products_MGX_2017-08-12.html) were tested using ANCOM-BC2, while adjusting for covariates (age, 
diagnosis, and total sequence count per sample). Shown are the significantly enriched pathways that were detected by HUMAnN, however, only 
pathways that were present in at least 10% of samples were included in ANCOM-BC2 analysis. LFC: indicates the log fold change compared to healthy 
control or in the case of lfc_PDvsIBD it is the log fold change of PD compared to IBD. SE: standard error; Pval: the uncorrected, two-sided P-value 
reported by ANCOM-BC2; Adj. Pval aka q-value from the false discovery rate, i.e., multiple-testing corrected significance q-value, calculated using the 
Benjamini-Hochberg method, alpha =0.05.



pathway lfc_IBD se_IBD pval_IBD adj_pval_IBD
PWY-5918: superpathay of heme biosynthesis from glutamate 0.6498427 0.21502499 0.00250967 0.00609788
PWY-6147: 6-hydroxymethyl-dihydropterin diphosphate biosynthesis I 0.59193842 0.22096213 0.00738615 0.01608539
PWY-6282: palmitoleate biosynthesis I (from (5Z)-dodec-5-enoate) 0.82735505 0.21485547 0.00011776 0.00038467
PWY-6519: 8-amino-7-oxononanoate biosynthesis I 0.87389907 0.21488787 4.77E-05 0.00019059
PWY-6628: superpathway of L-phenylalanine biosynthesis 0.98786529 0.26690813 0.00021463 0.00063101
PWY-6629: superpathway of L-tryptophan biosynthesis 0.95990679 0.23556533 4.60E-05 0.00019047
PWY-6630: superpathway of L-tyrosine biosynthesis 0.90226697 0.26312555 0.00060573 0.00160436
PWY-6708: ubiquinol-8 biosynthesis (prokaryotic) 0.82259193 0.20808258 7.71E-05 0.00026362
PWY-6803: phosphatidylcholine acyl editing 0.90668972 0.23765433 0.00013609 0.00043491
PWY-6859: all-trans-farnesol biosynthesis 0.81399107 0.19892251 4.28E-05 0.00018782
PWY-6891: thiazole biosynthesis II (Bacillus) 0.81716907 0.21507868 0.00014505 0.00045854
PWY-6892: thiazole biosynthesis I (E. coli) 0.55873752 0.24533487 0.02275946 0.04205629
PWY-6895: superpathway of thiamin diphosphate biosynthesis II 0.88351223 0.27067973 0.00109832 0.0028325
PWY-7198: pyrimidine deoxyribonucleotides de novo biosynthesis IV 0.61012987 0.24891244 0.01423877 0.02828512
PWY-7204: pyridoxal 5'-phosphate salvage II (plants) 0.93395089 0.22859492 4.40E-05 0.00019006
PWY-7210: pyrimidine deoxyribonucleotides biosynthesis from CTP 0.59727177 0.25581059 0.01955281 0.03684952
PWY-7220: adenosine deoxyribonucleotides de novo biosynthesis II 0.31600772 0.12366475 0.01060786 0.02150835
PWY-7222: guanosine deoxyribonucleotides de novo biosynthesis II 0.31600772 0.12366475 0.01060786 0.02150835
PWY-7254: TCA cycle VII (acetate-producers) 0.87350431 0.21889966 6.60E-05 0.00025182
PWY-7269: NAD/NADP-NADH/NADPH mitochondrial interconversion (yeast)1.00605521 0.2172849 3.65E-06 2.76E-05
PWY-7315: dTDP-N-acetylthomosamine biosynthesis 1.14905876 0.22335961 2.68E-07 3.29E-06
PWY-7323: superpathway of GDP-mannose-derived O-antigen building blocks biosynthesis0.98753529 0.16866085 4.77E-09 1.27E-07
PWY-7388: octanoyl-[acyl-carrier protein] biosynthesis (mitochondria, yeast)0.91156639 0.21076453 1.52E-05 8.79E-05
PWY-7409: phospholipid remodeling (phosphatidylethanolamine, yeast)0.86683026 0.20624415 2.63E-05 0.0001291
PWY-7539: 6-hydroxymethyl-dihydropterin diphosphate biosynthesis III (Chlamydia)0.56200401 0.21581118 0.00921033 0.01920452
PWY-7664: oleate biosynthesis IV (anaerobic) 0.89892861 0.2184921 3.88E-05 0.0001757
PWY0-1241: ADP-L-glycero-&beta;-D-manno-heptose biosynthesis 0.62760387 0.21776616 0.00395149 0.00922015
PWY0-1297: superpathway of purine deoxyribonucleosides degradation0.51750149 0.13900323 0.00019691 0.00059074
PWY0-1338: polymyxin resistance 0.89901823 0.18359575 9.74E-07 1.04E-05
PWY0-1415: superpathway of heme biosynthesis from uroporphyrinogen-III0.85137548 0.17989842 2.22E-06 1.86E-05
PWY0-1533: methylphosphonate degradation I 0.9346665 0.19479463 1.60E-06 1.47E-05
PWY0-862: (5Z)-dodec-5-enoate biosynthesis 0.88039239 0.21610537 4.62E-05 0.00019047
PWY4FS-7: phosphatidylglycerol biosynthesis I (plastidic) 0.44258618 0.13745614 0.00128264 0.00322305
PWY4FS-8: phosphatidylglycerol biosynthesis II (non-plastidic) 0.44258727 0.13745611 0.0012826 0.00322305
PWY66-400: glycolysis VI (metazoan) 0.46562216 0.17671357 0.00841627 0.01780132
PWY66-409: superpathway of purine nucleotide salvage 0.84675943 0.24088894 0.00043951 0.00124247
PWYG-321: mycolate biosynthesis 0.57111836 0.22002174 0.00943885 0.01954241
PYRIDNUCSAL-PWY: NAD salvage pathway I 0.68922645 0.24956627 0.00575018 0.01300425
REDCITCYC: TCA cycle VIII (helicobacter) 0.51500141 0.20116699 0.01046513 0.02150835
RHAMCAT-PWY: L-rhamnose degradation I 0.35029287 0.12759863 0.00604609 0.01348101
TCA-GLYOX-BYPASS: superpathway of glyoxylate bypass and TCA 0.89512562 0.23453497 0.0001353 0.00043491
UBISYN-PWY: superpathway of ubiquinol-8 biosynthesis (prokaryotic) 0.81490439 0.19915503 4.28E-05 0.00018782



Supplementary Table 14: Analysis of confounders on significant taxa in Wallen PD. 

Taxa Coefficient_Crude Coefficient_Adjusted Difference Percent_Change Ratio Adjustment moves coefficient towards null?
Actinomyces_oris 2.063411202 2.091064729 -0.027653526 -1.32246152 1.013402 FALSE
Bifidobacterium_dentium 2.111989116 2.005224598 0.106764518 5.324317191 0.949448 TRUE
Streptococcus_mutans 1.885920798 1.65592117 0.229999628 13.88952761 0.878044 TRUE
Anaerostipes_hadrus -1.514958085 -1.665926327 0.150968242 -9.062119954 1.099652 FALSE
Blautia_wexlerae -1.44586286 -1.323543299 -0.122319561 9.241825428 0.9154 TRUE
Eisenbergiella_tayi 1.431777097 1.382986451 0.048790646 3.52791931 0.965923 TRUE
Roseburia_intestinalis -1.902184459 -1.723662726 -0.178521733 10.35711513 0.906149 TRUE
Clostridium_leptum 1.618515651 1.762449098 -0.143933447 -8.166672562 1.088929 FALSE
Ruminococcaceae_bacterium_D51.564841925 1.781916305 -0.21707438 -12.18207498 1.13872 FALSE
Ruminococcus_lactaris -1.646043158 -1.388598373 -0.257444784 18.53990246 0.843598 TRUE
Escherichia_coli 1.609898208 0.844779862 0.765118346 90.570145 0.524741 TRUE

 N= 490 PD,  N=   234 control samples were examined. Eleven variables, including Diagnosis and total sequence count per sample along with nine potential confounders, were included in a single model and tested 
simultaneously for association with bias corected relative abundances extracted from ANCOM-BC2 analysis of the 11 PD associated species as identified from ANCOM-BC2 analysis. Multivariate linear regression was computed 
in R using the lm() funciton with BH multiple comparisons p-value adjustment. The  variables included were sex (M vs F), Age (continuous variable, standardized using scale function in R), Diagnosis (PD or Control), total 
sequences aka total read count per sample (continuous variable, standardized using scale function in R), Laxatives (Yes or No), Pain meds (Yes or No), Depression_anxiety__mood_meds (Yes or No), and Birth 
control_or_estrogen (Yes or No), Antihistamines (Yes or No), Probiotic (Yes or No), and Sleep aids (Yes or No). Regression was performed with and without the influence of confounding variables, and the coefficients associated 
with the outcome variable, in this case association with PD, were extracted. The ratio of coefficients with and without confounding variables were used to determine if confounders appeared to influence the findings (ratio < 1 or 
sign reversal (-)). 



Supplementary Table 15: Analysis of confounders on significant taxa in HMP2 IBD. 

Taxa Coefficient_Without_ConfoundingCoefficient_With_ConfoundingDifference Percent_Change Ratio Adjustment moves coefficient towards null?
Bifidobacterium_adolescentis -3.235483295 -2.697783842 -0.5377 16.61882953 0.833812 TRUE
Bacteroides_eggerthii -3.105027743 0.469151621 -3.57418 115.109418 -0.15109 TRUE
Bacteroides_fragilis -2.569776069 -4.970038042 2.400262 -93.40354599 1.934035 FALSE
Bacteroides_massiliensis -3.003415897 -1.243718026 -1.7597 58.58988335 0.414101 TRUE
Bacteroides_nordii -1.634051586 -2.133395663 0.499344 -30.55864824 1.305586 FALSE
Bacteroides_stercoris 2.140412236 2.91122438 -0.77081 -36.01232188 1.360123 FALSE
Bacteroides_thetaiotaomicron -2.159402446 -2.611628256 0.452226 -20.94217366 1.209422 FALSE
Bacteroidales_bacterium_ph8 -3.760089465 -0.124157932 -3.63593 96.69800592 0.03302 TRUE
Barnesiella_intestinihominis -4.549457355 -0.006904162 -4.54255 99.84824207 0.001518 TRUE
Coprobacter_fastidiosus -1.676722754 -3.031307704 1.354585 -80.78765236 1.807877 FALSE
Odoribacter_laneus -2.589105737 -2.145629742 -0.44348 17.12853934 0.828715 TRUE
Odoribacter_unclassified -1.83104596 -3.076118174 1.245072 -67.99786792 1.679979 FALSE
Parabacteroides_distasonis 1.868250576 1.075420681 0.79283 42.43702132 0.57563 TRUE
Parabacteroides_goldsteinii -2.744941719 -1.346914113 -1.39803 50.93104879 0.49069 TRUE
Parabacteroides_unclassified 1.974673452 0.809435007 1.165238 59.00917157 0.409908 TRUE
Prevotella_copri -2.87878212 0.116160213 -2.99494 104.0350471 -0.04035 TRUE
Alistipes_indistinctus -2.514432246 -2.457615665 -0.05682 2.259618702 0.977404 TRUE
Alistipes_onderdonkii -3.571957625 -3.940378804 0.368421 -10.3142651 1.103143 FALSE
Alistipes_putredinis -6.512435454 -6.800452025 0.288017 -4.422563159 1.044226 FALSE
Alistipes_senegalensis -1.708834688 -0.744913058 -0.96392 56.40812633 0.435919 TRUE
Alistipes_shahii -5.115230943 -1.717042982 -3.39819 66.43273782 0.335673 TRUE
Clostridium_asparagiforme 1.628962679 -1.027595034 2.656558 163.0827856 -0.63083 TRUE
Clostridium_bolteae 4.062987081 0.52260131 3.540386 87.13750992 0.128625 TRUE
Clostridium_clostridioforme 3.321887283 -0.372179562 3.694067 111.2038588 -0.11204 TRUE
Clostridium_hathewayi 2.453470565 2.713964008 -0.26049 -10.61734536 1.106173 FALSE
Clostridium_symbiosum 1.629487279 0.53976959 1.089718 66.87488166 0.331251 TRUE
Clostridiales_bacterium_1_7_47FAA 1.389028017 -0.09617688 1.485205 106.9240418 -0.06924 TRUE
Flavonifractor_plautii 2.472134077 -0.299479943 2.771614 112.1142274 -0.12114 TRUE
Eubacterium_eligens -2.715153892 -2.395744706 -0.31941 11.76394411 0.882361 TRUE
Eubacterium_hallii -2.73365794 -1.444125533 -1.28953 47.17241277 0.528276 TRUE
Eubacterium_ramulus -3.644731739 -3.844521341 0.19979 -5.481599639 1.054816 FALSE
Eubacterium_rectale -3.684156668 -2.072450619 -1.61171 43.74694655 0.562531 TRUE
Eubacterium_ventriosum -3.127448949 0.597599234 -3.72505 119.1082011 -0.19108 TRUE
Anaerostipes_hadrus -1.69728954 -2.362495227 0.665206 -39.19223396 1.391922 FALSE
Ruminococcus_gnavus 2.951462941 -0.288099082 3.239562 109.7612299 -0.09761 TRUE
Ruminococcus_obeum -1.389333652 -0.990614395 -0.39872 28.69859635 0.713014 TRUE
Butyrivibrio_crossotus -2.315150035 0.706740751 -3.02189 130.5267797 -0.30527 TRUE
Coprococcus_catus -2.147450092 0.38668845 -2.53414 118.0068655 -0.18007 TRUE
Coprococcus_comes -2.585180266 -0.327263002 -2.25792 87.34080535 0.126592 TRUE

 N= 198 IBD, 138 non-IBD samples were examined. Eight variables, including Diagnosis and total read count per sample along with six potential confounders, were included in a single model and tested simultaneously for 
association with bias corected relative abundances extracted from ANCOM-BC2 analysis of the HMP2 IBD associated species as identified from ANCOM-BC2 analysis. Multivariate linear regression was computed in R using the 
lm() funciton with BH multiple comparisons p-value adjustment. The  variables included were sex (M vs F), Age (continuous variable, standardized using scale function in R), Diagnosis (diagnosis2) (IBD or non-IBD), Reads aka 
total read count per sample (continuous variable, standardized using scale function in R), Site (MGH or Cedar-Sinai),  Probiotic (Yes or No), Immunosuppressants (Yes or No),  and Antibiotics (Yes or No). Regression was 
performed with and without the influence of confounding variables, and the coefficients associated with the outcome variable, in this case association with IBD, were extracted. The ratio of coefficients with and without 
confounding variables were used to determine if confounders appeared to influence the findings (ratio < 1 or sign reversal (-)). 



Taxa Coefficient_Without_ConfoundingCoefficient_With_ConfoundingDifference Percent_Change Ratio Adjustment moves coefficient towards null?
Coprococcus_sp_ART55_1 -2.672500239 0.244024913 -2.91653 109.1309594 -0.09131 TRUE
Dorea_formicigenerans -3.483214275 -1.175629253 -2.30759 66.2487243 0.337513 TRUE
Dorea_unclassified -1.848933803 -3.269762939 1.420829 -76.84586295 1.768459 FALSE
Lachnospiraceae_bacterium_3_1_46FAA -1.822841252 -3.786255399 1.963414 -107.7117464 2.077117 FALSE
Lachnospiraceae_bacterium_5_1_63FAA -3.222074681 -3.558849906 0.336775 -10.45212352 1.104521 FALSE
Roseburia_hominis -4.710984338 -4.321085356 -0.3899 8.276380348 0.917236 TRUE
Roseburia_intestinalis -3.629692582 -3.998875081 0.369182 -10.17117816 1.101712 FALSE
Roseburia_inulinivorans -4.682340311 -4.226690072 -0.45565 9.731249935 0.902688 TRUE
Peptostreptococcaceae_noname_unclassified-1.519425341 -1.561654857 0.04223 -2.779308406 1.027793 FALSE
Faecalibacterium_prausnitzii -3.959259231 -2.230798167 -1.72846 43.65617312 0.563438 TRUE
Ruminococcus_bromii -2.576639598 0.148844138 -2.72548 105.7766766 -0.05777 TRUE
Ruminococcus_callidus -1.659803554 -1.989793606 0.32999 -19.88127158 1.198813 FALSE
Subdoligranulum_unclassified -2.354512408 -2.513655683 0.159143 -6.759075649 1.067591 FALSE
Coprobacillus_unclassified 1.31929129 0.648514029 0.670777 50.84375723 0.491562 TRUE
Eubacterium_biforme -2.660222844 -2.312127574 -0.3481 13.08519214 0.869148 TRUE
Veillonella_atypica -1.297215208 -1.623688458 0.326473 -25.16723889 1.251672 FALSE
Veillonella_dispar -1.487179254 -1.620617056 0.133438 -8.972543304 1.089725 FALSE
Veillonella_parvula -2.271395117 -2.576422623 0.305028 -13.4290817 1.134291 FALSE
Veillonella_unclassified -2.529646258 -2.382963771 -0.14668 5.798537511 0.942015 TRUE
Oxalobacter_formigenes -1.645262984 -0.493818389 -1.15144 69.98544344 0.300146 TRUE
Sutterella_wadsworthensis -2.301744879 -1.006476617 -1.29527 56.27332005 0.437267 TRUE
Bilophila_unclassified -2.872218124 -1.330005467 -1.54221 53.69413429 0.463059 TRUE
Escherichia_coli 1.857759916 4.559255339 -2.7015 -145.4168217 2.454168 FALSE
Haemophilus_parainfluenzae -1.915340614 -2.397967553 0.482627 -25.19796923 1.25198 FALSE
Akkermansia_muciniphila -2.281341941 -0.682440075 -1.5989 70.08602425 0.29914 TRUE



Supplementary Table 16: Analysis of confounders on beta diversity in UFPF.

Covariate Df SumOfSqs R2 F Pr(>F)
Sex 1 79442.43 0.013464 1.343958 0.044 *
Age 1 105501.3 0.017881 1.784806 0.002 *
Diagnosis 2 280909.2 0.04761 2.376125 0.001 *
Reads 1 169154.9 0.02867 2.861658 0.001 *
Indigestion_meds 1 57399.23 0.009728 0.971045 0.489
Anti_TNF 1 41255.35 0.006992 0.697933 0.977
Anti_inflammatories 1 47409.79 0.008035 0.80205 0.866
Depression_anxiety_meds 1 54070.36 0.009164 0.914729 0.675
Iron_specific_supplement 1 40594.44 0.00688 0.686752 0.978
Residual 85 5024418 0.851574
Total 95 5900155 1

To assess the influence of demographic and clinical covariates on the variation in microbial beta-diversity, we performed a Permutational Multivariate Analysis of Variance 
(PERMANOVA) using the adonis2 function from the vegan R package. The covariates included were Sex (M vs F), Age (continuous variable, Diagnosis (PD, IBD, or control), 
standardized using scale function in R), Reads aka total read count per sample (continuous variable, standardized using scale function in R),  Indigestion_meds (Yes or No), 
Anti_TNF meds (Yes or No),  Anti_inflammatories (Yes or No), Depression_anxiety_meds (Yes or No), Iron_specific_supplement (Yes or No). A PERMANOVA was conducted 
on the Euclidean distance matrix of the centered log-ratio (CLR) transformed microbial abundances to evaluate the extent to which these covariates explained the variation 
in microbial communities across samples. Statistical significance was assessed using 999 permutations. Covariates tested in the model showed significant associations 
with beta-diversity  when Pr(>F) < 0.05, indicating that differences in microbial composition were significantly influenced by the combined effects of demographic factors, 
clinical factors, and/or technical factors. 



Supplementary Table 17: Analysis of confounders on beta diversity  in Wallen PD. 

Covariate Df SumOfSqs R2 F Pr(>F)
Diagnosis 1 171028.6 0.005718 3.808252 0.001 *
Sex 1 265385.2 0.008872 5.909268 0.001 *
Age 1 133678.9 0.004469 2.976596 0.001 *
total_sequences 1 171429.7 0.005731 3.817185 0.001 *
Laxatives 1 104264.3 0.003486 2.321629 0.001 *
Pain_med 1 81381.57 0.002721 1.812104 0.002
Depression_anxiety_mood_med 1 105001.3 0.00351 2.338039 0.001 *
Birth_control_or_estrogen 1 49478.66 0.001654 1.10173 0.204
Antihistamines 1 36714.98 0.001227 0.817524 0.904
Probiotic 1 55489.28 0.001855 1.235567 0.081
Sleep_aid 1 39942.63 0.001335 0.889393 0.765
Residual 639 28697482 0.95942
Total 650 29911277 1

To assess the influence of demographic and clinical covariates on the variation in microbial beta-diversity, we performed a Permutational Multivariate Analysis of Variance 
(PERMANOVA) using the adonis2 function from the vegan R package. The covariates included were diagnosis (PD or control), sex (M vs F), Age (continuous variable, 
standardized using scale function in R), total_sequences aka total read count per sample (continuous variable, standardized using scale function in R), Laxatives (Yes or No), 
Pain_med (Yes or No), Depression_anxiety_mood_med (Yes or No), Birth_control_or_estrogen (Yes or No), Antihistamines (Yes or No), Probiotic (Yes or No), Sleep_aid (Yes or 
No). A PERMANOVA was conducted on the Euclidean distance matrix of the centered log-ratio (CLR) transformed microbial abundances to evaluate the extent to which these 
covariates explained the variation in microbial communities across samples. Statistical significance was assessed using 999 permutations. Covariates tested in the model 
showed significant associations with beta-diversity  when Pr(>F) < 0.05, indicating that differences in microbial composition were significantly influenced by the combined 
effects of demographic factors, clinical factors, and/or technical factors. 



Supplementary Table 18: Analysis of confounders on beta diversity in HMP2 IBD. 

Covariate Df SumOfSqs R2 F Pr(>F)
Sex 1 2204.067 0.029814 11.13019 0.001 *
Age 1 1137.702 0.015389 5.745214 0.001 *
Diagnosis 1 1936.184 0.02619 9.777423 0.001 *
Reads 1 555.7443 0.007517 2.806421 0.001 *
Site 1 1426.906 0.019301 7.205647 0.001 *
Probiotic 1 1056.216 0.014287 5.333725 0.001 *
Immunosuppressants 1 968.5323 0.013101 4.890935 0.001 *
Antibiotics 1 481.8284 0.006518 2.433157 0.001 *
Residual 324 64160.43 0.867882
Total 332 73927.61 1

To assess the influence of demographic and clinical covariates on the variation in microbial beta-diversity, we performed a Permutational Multivariate Analysis of Variance 
(PERMANOVA) using the adonis2 function from the vegan R package. The covariates included were Sex (M vs F), Age (continuous variable, Diagnosis (IBD or non-IBD), 
standardized using scale function in R), Reads aka total read count per sample (continuous variable, standardized using scale function in R), Site (MGH or Cedar-Sinai),  Probiotic 
(Yes or No), Immunosuppressants (Yes or No),  and Antibiotics (Yes or No). A PERMANOVA was conducted on the Euclidean distance matrix of the centered log-ratio (CLR) 
transformed microbial abundances to evaluate the extent to which these covariates explained the variation in microbial communities across samples. Statistical significance 
was assessed using 999 permutations. Covariates tested in the model showed significant associations with beta-diversity  when Pr(>F) < 0.05, indicating that differences in 
microbial composition were significantly influenced by the combined effects of demographic factors, clinical factors, and/or technical factors. 



WGCNA Module List - UFPF Dataset (Species)

Species Module
Corynebacterium_amycolatum ns
GGB2945_SGB3917 ns
Fenollaria_timonensis ns
Ezakiella_SGB6726 ns
Varibaculum_cambriense ns
Porphyromonas_SGB1983 ns
Clostridiales_bacterium_SIT11 ns
Prevotella_buccalis ns
Collinsella_aerofaciens ns
Peptoniphilus_grossensis ns
Corynebacterium_aurimucosum ns
Mobiluncus_SGB15488 ns
GGB9715_SGB15265 ns
Porphyromonas_SGB1977 ns
Alterileibacterium_massiliense ns
Peptococcus_niger ns
Gemmiger_formicilis ns
Peptoniphilus_sp_Marseille_P3761 ns
GGB1456_SGB2019 ns
Oscillibacter_sp_ER4 ns
Peptoniphilus_pacaensis ns
Alistipes_putredinis ns
Ruminococcus_bicirculans ns
Evtepia_gabavorous ns
Blautia_obeum ns
Faecalibacterium_prausnitzii ns
Phascolarctobacterium_faecium ns
GGB9512_SGB14909 ns
Porphyromonas_bennonis ns
Bacteroides_uniformis ns
Bifidobacterium_adolescentis ns
Wujia_chipingensis ns
Dorea_longicatena ns
Eubacterium_hallii ns
Lagierella_massiliensis ns
Clostridiaceae_unclassified_SGB15090ns
Acidaminococcus_intestini ns
Barnesiella_intestinihominis ns
Adlercreutzia_equolifaciens ns
Mediterraneibacter_faecis ns

Below is the module list extracted from our WGCNA analysis (of the UFPF dataset) displaying specific microbial species 
and their module assignments- ns (not-significant), down, or up. 



Species Module
Blautia_faecis ns
Candidatus_Cibionibacter_quicibialis ns
Eubacterium_rectale ns
Faecalicatena_fissicatena ns
Fusicatenibacter_saccharivorans ns
Ruminococcus_bromii ns
Agathobaculum_butyriciproducens ns
Phocaeicola_vulgatus ns
Blautia_sp_MCC283 ns
Brotolimicola_acetigignens ns
Eubacteriales_Family_XIII_Incertae_Sedis_unclassified_SGB3978ns
GGB9715_SGB15260 ns
Olegusella_massiliensis ns
GGB4277_SGB5832 ns
Phocaeicola_dorei ns
Ruminococcus_lactaris down
Alistipes_indistinctus ns
Dorea_formicigenerans ns
Oscillibacter_valericigenes ns
Oscillospiraceae_bacterium_CLA_AA_H250ns
Oliverpabstia_intestinalis ns
Blautia_wexlerae down
Alistipes_communis ns
Alistipes_shahii ns
Blautia_massiliensis ns
Coprococcus_comes ns
Parabacteroides_merdae ns
Lawsonella_SGB3665 ns
Bacteroides_massiliensis ns
Ruminococcus_torques ns
Alistipes_onderdonkii ns
Negativibacillus_massiliensis ns
GGB3433_SGB4573 ns
Bacteroides_intestinalis ns
Escherichia_coli up
Dysosmobacter_welbionis ns
Bacteroides_stercoris ns
Parabacteroides_distasonis ns
Paraprevotella_clara ns
GGB3167_SGB4181 ns
Bacteroides_faecis ns
Monoglobus_pectinilyticus ns
Streptococcus_parasanguinis ns
Bacteroides_finegoldii ns
GGB51647_SGB4348 ns



Species Module
Clostridiales_bacterium ns
Eisenbergiella_tayi up
Corynebacterium_simulans ns
Blautia_caecimuris ns
Lawsonibacter_hominis ns
Bacteroides_ovatus ns
Anaerostipes_hadrus down
Bacteroides_caccae ns
Faecalibacterium_sp_CLA_AA_H233 ns
Ruthenibacterium_lactatiformans ns
Eggerthella_lenta ns
Bilophila_wadsworthia ns
Clostridium_sp_AF36_4 ns
Clostridium_clostridioforme ns
Clostridium_scindens ns
Roseburia_inulinivorans ns
Parasutterella_excrementihominis ns
Anaerotruncus_massiliensis ns
Akkermansia_muciniphila ns
Blautia_hansenii ns
Clostridium_symbiosum ns
Enterocloster_hominis ns
Blautia_hydrogenotrophica ns
Eubacterium_ramulus ns
Blautia_producta ns
Intestinimonas_massiliensis ns
Ruminococcus_gnavus ns
Clostridium_bolteae ns
Eubacterium_eligens ns
Neglectibacter_timonensis ns
Roseburia_hominis ns
Corynebacterium_tuberculostearicumns
Klebsiella_pneumoniae ns
Porphyromonas_uenonis ns
Lawsonibacter_asaccharolyticus ns
Blautia_glucerasea ns
Roseburia_intestinalis down
Roseburia_faecis ns
Faecalimonas_umbilicata ns
Flavonifractor_plautii ns
Dialister_invisus ns
Lachnospira_pectinoschiza ns
Bifidobacterium_longum ns
Eisenbergiella_massiliensis ns
Finegoldia_magna ns



Species Module
Streptococcus_salivarius ns
Corynebacterium_pseudogenitalium ns
Enterocloster_aldenensis ns
Anaerococcus_prevotii ns
Clostridium_leptum up
Faecalibacterium_SGB15346 ns
GGB9342_SGB14306 ns
GGB9708_SGB15234 ns
GGB3653_SGB4964 ns
GGB36331_SGB15121 ns
Coprococcus_catus ns
GGB9365_SGB14341 ns
Blautia_luti ns
Clostridiaceae_bacterium ns
GGB9730_SGB15291 ns
Faecalibacterium_sp_HTFF ns
Clostridium_fessum ns
Sutterella_wadsworthensis ns
Lachnospiraceae_bacterium_CLA_AA_H244ns
GGB32900_SGB53446 ns
GGB9635_SGB15106 ns
Lentihominibacter_faecis ns
Odoribacter_splanchnicus ns
Methanobrevibacter_smithii ns
Lachnospiraceae_bacterium ns
GGB9760_SGB15373 ns
Desulfovibrio_fairfieldensis ns
GGB9699_SGB15216 ns
Blautia_SGB4815 ns
Clostridiaceae_bacterium_AF18_31LBns
Clostridium_sp_AM22_11AC ns
Lacrimispora_amygdalina ns
GGB2980_SGB3962 ns
Dorea_sp_AF36_15AT ns
GGB1215_SGB1581 ns
Levyella_massiliensis ns
Porphyromonas_sp_HMSC065F10 ns
Prevotella_bivia ns
Parabacteroides_goldsteinii ns
Peptoniphilus_urinimassiliensis ns
Clostridiales_bacterium_S5_A14a ns
GGB3109_SGB4121 ns
Bacteroides_thetaiotaomicron ns
GGB9480_SGB14874 ns
Anaerococcus_sp_Marseille_P3625 ns



Species Module
Clostridium_innocuum ns
Prevotella_corporis ns
Anaerococcus_obesiensis ns
Clostridium_hathewayi ns
Streptococcus_thermophilus ns
Bifidobacterium_animalis ns
Bacteroides_eggerthii ns
Anaerobutyricum_soehngenii ns
Bacteroides_xylanisolvens ns
GGB9345_SGB14311 ns
Oscillibacter_sp_MSJ_31 ns
Alistipes_finegoldii ns
Campylobacter_hominis ns
Vescimonas_coprocola ns
GGB9453_SGB14844 ns
Oscillospiraceae_bacterium ns
Clostridiales_bacterium_KLE1615 ns
Anaerotignum_faecicola ns
GGB9770_SGB15390 ns
Bacteroides_cellulosilyticus ns
Eubacterium_siraeum ns
Bifidobacterium_bifidum ns
Bifidobacterium_pseudocatenulatum ns
Bacteroides_nordii ns
GGB3433_SGB4574 ns
GGB38744_SGB14842 ns
Blautia_stercoris ns
Porphyromonas_somerae ns
Porphyromonas_asaccharolytica ns
Porphyromonas_SGB1980 ns
Peptoniphilus_lacrimalis ns
Lawsonella_clevelandensis ns
Schaalia_turicensis ns
Prevotella_timonensis ns
Peptoniphilus_harei ns
Prevotella_bergensis ns
GGB9524_SGB14924 ns
Arcanobacterium_urinimassiliense ns
Urinicoccus_timonensis ns
Bacteroides_fragilis ns
Anaerococcus_SGB6678 ns
Bacteroides_salyersiae ns
Sellimonas_intestinalis ns
Ezakiella_coagulans ns
Fenollaria_massiliensis ns



Species Module
Mediterraneibacter_glycyrrhizinilyticusns
Clostridium_SGB4750 ns
GGB1455_SGB2018 ns
Campylobacter_ureolyticus ns
Peptoniphilus_gorbachii ns
Anaerococcus_mediterraneensis ns
Butyricimonas_virosa ns
Frisingicoccus_SGB4674 ns
Anaerococcus_murdochii ns
GGB10524_SGB17049 ns
Streptococcus_anginosus ns
Erysipelatoclostridium_ramosum ns
Clostridium_sp_AT4 ns



WGCNA Module Scores - UFPF Dataset (Species)

Sample down ns up
UF.PF.2020.001.1N -0.044833452 0.038913183 -0.761331197
UF.PF.2020.001.2G 0.012033602 -0.053618122 0.459891606
UF.PF.2020.002.2G 1.377541284 0.028560369 -0.006255159
UF.PF.2020.002.3N 0.589793957 0.053483845 -0.490773912
UF.PF.2020.003.1N -0.901585506 -0.010541791 0.795179361
UF.PF.2020.003.2G 0.210409441 -0.07819714 0.630392218
UF.PF.2020.004.1N 0.362340353 -0.00102112 0.633022487
UF.PF.2020.004.2G -0.423798072 0.082451123 0.354598098
UF.PF.2020.005.2G -0.482443688 -0.03783231 0.438012852
UF.PF.2020.006.2G -0.162544386 -0.088106506 0.754523353
UF.PF.2020.007.2G 1.151531051 -0.079944415 0.063534785
UF.PF.2020.008.1N -0.092377239 -0.051395487 -0.45689471
UF.PF.2020.009.3N 0.660737841 0.065544292 -0.368125124
UF.PF.2020.010.1N -0.063675299 -0.001273388 -0.365521739
UF.PF.2020.011.1N 0.857018757 -0.03444524 -0.280216426
UF.PF.2020.016.1N -0.603424871 0.083354513 0.085672602
UF.PF.2020.017.1N -0.501917714 0.089763293 -0.39614846
UF.PF.2020.018.1N 0.71666019 -0.032372956 -0.979026763
UF.PF.2020.021.1N -0.388732429 0.04120882 0.148584979
UF.PF.2020.022.1N -0.504068926 0.092122985 0.134455444
UF.PF.2020.023.1N -0.518574323 0.036792324 0.334026027
UF.PF.2020.024.1N -0.715231612 0.121214166 -0.601075255
UF.PF.2020.025.3N -0.277787184 0.150988981 -0.180830323
UF.PF.2020.026.1N -0.055697876 0.013422048 0.306854427
UF.PF.2020.030.1N -0.708742056 0.040694613 0.676018129
UF.PF.2021.008.2G -0.43869048 0.014949871 0.463126046
UF.PF.2021.009.2G -0.08397974 -0.008530087 0.268193121
UF.PF.2021.010.2G -0.531261763 0.067953192 -0.424338756
UF.PF.2021.011.2G -0.446166672 -0.038160241 0.320825983
UF.PF.2021.012.2G -0.590898839 -0.037740179 0.334475773
UF.PF.2021.014.2G -0.927271354 -0.042121113 1.477679034
UF.PF.2021.015.2G 0.081971309 0.005485328 0.517113896
UF.PF.2021.016.2G -0.292641523 0.107855611 0.434360776
UF.PF.2021.017.2G -0.665482424 -0.010032424 0.230864717
UF.PF.2021.018.2G 0.188075038 0.062040649 0.128512396
UF.PF.2021.019.2G -0.380108358 0.045909683 0.475204501
UF.PF.2021.020.2G 0.877152297 -0.04390159 -0.669838097
UF.PF.2021.022.2G 0.060334219 0.01675289 0.37747766
UF.PF.2021.023.2G 0.729302254 -0.114555071 -0.379342392

Module scores refer to the average abundance of species in each module. Module scores are represented by the module 
eigengene, the first principal component of the species in each module and represents the overall abundance or 
expression trend of that module across samples.



Sample down ns up
UF.PF.2021.024.2G 0.009390702 0.002437934 0.498825096
UF.PF.2021.025.3G 0.022964752 -0.046936322 -1.077766735
UF.PF.2021.031.1N 0.368441445 -0.21179496 -0.510965689
UF.PF.2021.032.3N -1.020456981 -0.054330093 -0.339694519
UF.PF.2021.033.1N -0.800919891 0.064361571 0.492165998
UF.PF.2021.034.3N 0.614279849 -0.068826563 0.022365642
UF.PF.2021.035.1N -0.517943334 0.028173745 -0.566962055
UF.PF.2021.036.3N 0.701955824 0.008714301 -1.167945403
UF.PF.2021.037.1N 0.111464759 0.137696022 -0.251868501
UF.PF.2021.038.3N -0.606553002 0.156904567 -0.496669685
UF.PF.2021.039.3N 1.041695637 0.03265595 -0.122632675
UF.PF.2021.040.1N -0.487763841 0.145151226 0.005061937
UF.PF.2021.041.1N 0.098244991 0.07839202 -0.666170426
UF.PF.2021.042.3N -0.022541553 0.080912121 -0.246324031
UF.PF.2021.044.1N -0.790166851 -0.084527199 -0.703142563
UF.PF.2021.045.1N -1.245452173 -0.043766814 1.199796751
UF.PF.2021.046.3N 0.449552315 0.009132371 -1.27235883
UF.PF.2021.047.1N 1.470095397 -0.091724434 -0.711610959
UF.PF.2021.048.1N -0.059852315 -0.072988189 -0.628482073
UF.PF.2021.049.1N -1.17435813 -0.126176164 -1.336457994
UF.PF.2021.050.1N -0.333889348 0.036662119 0.745678837
UF.PF.2021.051.1N 0.477304237 0.090943615 -0.486642849
UF.PF.2021.054.1N 0.427453712 -0.003515219 -0.445736346
UF.PF.2021.055.1N -1.426020573 -0.254518962 1.281402226
UF.PF.2021.056.3N 1.437209403 0.005098062 -0.382049257
UF.PF.2021.057.1N 0.013221223 -0.017187596 -1.090822936
UF.PF.2021.058.1N 0.154765975 0.007639733 0.053212762
UF.PF.2021.060.3N 1.095546719 0.03764566 -0.134889027
UF.PF.2021.062.1N 0.297338776 0.050822587 -0.812910587
UF.PF.2021.063.1N -0.275239076 -0.126662395 -0.899843444
UF.PF.2021.064.1N -0.733114121 0.082274655 -0.062157244
UF.PF.2022.029.2G 0.545005442 -0.03078594 1.002507681
UF.PF.2022.030.2G 1.327021789 -0.062054859 0.039345422
UF.PF.2022.068.1N -0.665713927 0.062829337 0.957684955
UF.PF.2022.069.1N 0.540746486 0.078683311 1.109331693
UF.PF.2022.070.3N 0.319696218 0.090627809 0.82941321
UF.PF.2022.071.1N -1.159277048 -0.081108351 -0.003237879
UF.PF.2022.072.1N 0.258098983 0.071399252 -0.239460455
UF.PF.2022.074.1N -0.310817428 0.15006315 0.386740672
UF.PF.2022.075.1N -0.316925741 -0.060083373 1.679539987
UF.PF.2022.076.1N 0.116227891 0.049919443 0.350393298
UF.PF.2022.079.1N 0.810104148 0.028754422 -0.813581177
UF.PF.2022.087.1N 0.395532378 0.017773787 0.247165686
UF.PF.2022.088.1N -0.672133913 0.078753325 -0.071483674
UF.PF.2022.031.2G 0.592949618 0.052262395 -0.435421901
UF.PF.2022.084.1N -0.575666904 -0.041685129 0.690104501



Sample down ns up
UF.PF.2022.085.3N -0.150238554 -0.067107321 0.139730125
UF.PF.2022.091.1N 0.650629119 0.000797337 -0.375737519
UF.PF.2022.092.1N 0.215929704 -0.003756164 -0.798581685
UF.PF.2022.096.1N 1.592975499 -0.11836386 -0.457643521
UF.PF.2022.100.1N -0.179586027 0.06123035 0.210354834
UF.PF.2022.102.1N 0.340967102 0.015915387 0.171207399
UF.PF.2022.103.1N 0.082892364 -0.181273972 0.060449122
UF.PF.2023.032.2G -0.797102252 -0.21077441 0.187110611
UF.PF.2023.119.1N -0.266756586 0.037362733 0.745929627
UF.PF.2023.123.1N 0.300317383 -0.175962864 -0.428420653
UF.PF.2023.124.3N 0.635503923 -0.111751744 0.449272261



WGCNA Module List - UFPF Dataset (Pathways)

Pathway Module
1CMET2-PWY: folate transformations III (E. coli) down
ALLANTOINDEG-PWY: superpathway of allantoin degradation in yeast ns
ANAEROFRUCAT-PWY: homolactic fermentation down
ANAGLYCOLYSIS-PWY: glycolysis III (from glucose) down
ARG+POLYAMINE-SYN: superpathway of arginine and polyamine 
biosynthesis down
ARGDEG-PWY: superpathway of L-arginine, putrescine, and 4-
aminobutanoate degradation up
ARGININE-SYN4-PWY: L-ornithine biosynthesis II down
ARGSYN-PWY: L-arginine biosynthesis I (via L-ornithine) down
ARGSYNBSUB-PWY: L-arginine biosynthesis II (acetyl cycle) down
ARO-PWY: chorismate biosynthesis I down

ASPASN-PWY: superpathway of L-aspartate and L-asparagine biosynthesis down
AST-PWY: L-arginine degradation II (AST pathway) ns
BIOTIN-BIOSYNTHESIS-PWY: biotin biosynthesis I ns
BRANCHED-CHAIN-AA-SYN-PWY: superpathway of branched chain amino 
acid biosynthesis down
CALVIN-PWY: Calvin-Benson-Bassham cycle down
CENTFERM-PWY: pyruvate fermentation to butanoate ns
CITRULBIO-PWY: L-citrulline biosynthesis down
COA-PWY-1: superpathway of coenzyme A biosynthesis III (mammals) down
COA-PWY: coenzyme A biosynthesis I (prokaryotic) down
COBALSYN-PWY: superpathway of adenosylcobalamin salvage from 
cobinamide I down
COLANSYN-PWY: colanic acid building blocks biosynthesis down
COMPLETE-ARO-PWY: superpathway of aromatic amino acid biosynthesis down
DAPLYSINESYN-PWY: L-lysine biosynthesis I ns
DARABCATK12-PWY: D-arabinose degradation I ns
DTDPRHAMSYN-PWY: dTDP-&beta;-L-rhamnose biosynthesis down
ECASYN-PWY: enterobacterial common antigen biosynthesis ns
FAO-PWY: fatty acid &beta;-oxidation I (generic) ns
FASYN-ELONG-PWY: fatty acid elongation -- saturated ns
FERMENTATION-PWY: mixed acid fermentation ns
FOLSYN-PWY: superpathway of tetrahydrofolate biosynthesis and salvage up
FUC-RHAMCAT-PWY: superpathway of fucose and rhamnose degradation ns
FUCCAT-PWY: fucose degradation down
GALACT-GLUCUROCAT-PWY: superpathway of hexuronide and hexuronate 
degradation down
GALACTARDEG-PWY: D-galactarate degradation I ns

Below is the module list extracted from our WGCNA analysis (of the UFPF dataset) displaying specific microbial pathways 
and their module assignments- ns (not-significant), down, or up. 



Pathway Module
GALACTITOLCAT-PWY: galactitol degradation ns
GALACTUROCAT-PWY: D-galacturonate degradation I down
GLCMANNANAUT-PWY: superpathway of N-acetylglucosamine, N-
acetylmannosamine and N-acetylneuraminate degradation down
GLUCARDEG-PWY: D-glucarate degradation I ns
GLUCARGALACTSUPER-PWY: superpathway of D-glucarate and D-
galactarate degradation ns
GLUCONEO-PWY: gluconeogenesis I down
GLUCOSE1PMETAB-PWY: glucose and glucose-1-phosphate degradation up
GLUCUROCAT-PWY: superpathway of &beta;-D-glucuronosides 
degradation down
GLUDEG-I-PWY: GABA shunt ns
GLUTORN-PWY: L-ornithine biosynthesis I down
GLYCOCAT-PWY: glycogen degradation I up
GLYCOGENSYNTH-PWY: glycogen biosynthesis I (from ADP-D-Glucose) down
GLYCOL-GLYOXDEG-PWY: superpathway of glycol metabolism and 
degradation ns
GLYCOLYSIS-E-D: superpathway of glycolysis and the Entner-Doudoroff 
pathway down
GLYCOLYSIS-TCA-GLYOX-BYPASS: superpathway of glycolysis, pyruvate 
dehydrogenase, TCA, and glyoxylate bypass ns
GLYCOLYSIS: glycolysis I (from glucose 6-phosphate) ns
GLYOXYLATE-BYPASS: glyoxylate cycle ns
GOLPDLCAT-PWY: superpathway of glycerol degradation to 1,3-
propanediol down
HCAMHPDEG-PWY: 3-phenylpropanoate and 3-(3-
hydroxyphenyl)propanoate degradation to 2-hydroxypentadienoate ns
HEME-BIOSYNTHESIS-II-1: heme b biosynthesis V (aerobic) ns
HEME-BIOSYNTHESIS-II: heme b biosynthesis I (aerobic) ns
HEMESYN2-PWY: heme b biosynthesis II (oxygen-independent) ns
HEXITOLDEGSUPER-PWY: superpathway of hexitol degradation (bacteria) down
HISDEG-PWY: L-histidine degradation I down
HISTSYN-PWY: L-histidine biosynthesis down
HOMOSER-METSYN-PWY: L-methionine biosynthesis I ns
HSERMETANA-PWY: L-methionine biosynthesis III down
ILEUSYN-PWY: L-isoleucine biosynthesis I (from threonine) down
KDO-NAGLIPASYN-PWY: superpathway of (Kdo)2-lipid A biosynthesis ns
KETOGLUCONMET-PWY: ketogluconate metabolism up
LACTOSECAT-PWY: lactose and galactose degradation I ns
LIPASYN-PWY: phospholipases ns
MET-SAM-PWY: superpathway of S-adenosyl-L-methionine biosynthesis down
METH-ACETATE-PWY: methanogenesis from acetate down
METHGLYUT-PWY: superpathway of methylglyoxal degradation ns
METSYN-PWY: superpathway of L-homoserine and L-methionine 
biosynthesis down



Pathway Module
NAD-BIOSYNTHESIS-II: NAD salvage pathway III (to nicotinamide riboside) ns
NAGLIPASYN-PWY: lipid IVA biosynthesis (E. coli) ns
NONMEVIPP-PWY: methylerythritol phosphate pathway I down
NONOXIPENT-PWY: pentose phosphate pathway (non-oxidative branch) I down
OANTIGEN-PWY: O-antigen building blocks biosynthesis (E. coli) down
ORNARGDEG-PWY: superpathway of L-arginine and L-ornithine 
degradation up
ORNDEG-PWY: superpathway of ornithine degradation up
P105-PWY: TCA cycle IV (2-oxoglutarate decarboxylase) ns
P108-PWY: pyruvate fermentation to propanoate I ns
P122-PWY: heterolactic fermentation up
P124-PWY: Bifidobacterium shunt up
P161-PWY: acetylene degradation (anaerobic) up
P164-PWY: purine nucleobases degradation I (anaerobic) down
P185-PWY: formaldehyde assimilation III (dihydroxyacetone cycle) down
P221-PWY: octane oxidation up
P23-PWY: reductive TCA cycle I up
P4-PWY: superpathway of L-lysine, L-threonine and L-methionine 
biosynthesis I ns
P41-PWY: pyruvate fermentation to acetate and (S)-lactate I ns
P42-PWY: incomplete reductive TCA cycle ns
P441-PWY: superpathway of N-acetylneuraminate degradation ns
P461-PWY: hexitol fermentation to lactate, formate, ethanol and acetate ns
PANTO-PWY: phosphopantothenate biosynthesis I down
PANTOSYN-PWY: superpathway of coenzyme A biosynthesis I (bacteria) down
PENTOSE-P-PWY: pentose phosphate pathway down
PEPTIDOGLYCANSYN-PWY: peptidoglycan biosynthesis I (meso-
diaminopimelate containing) down

PHOSLIPSYN-PWY: superpathway of phospholipid biosynthesis I (bacteria) down
POLYAMINSYN3-PWY: superpathway of polyamine biosynthesis II ns
POLYAMSYN-PWY: superpathway of polyamine biosynthesis I down
POLYISOPRENSYN-PWY: polyisoprenoid biosynthesis (E. coli) down
PPGPPMET-PWY: ppGpp metabolism ns
PWY-1042: glycolysis IV down
PWY-1269: CMP-3-deoxy-D-manno-octulosonate biosynthesis down
PWY-1861: formaldehyde assimilation II (assimilatory RuMP Cycle) ns
PWY-241: C4 photosynthetic carbon assimilation cycle, NADP-ME type ns
PWY-2941: L-lysine biosynthesis II ns
PWY-2942: L-lysine biosynthesis III down
PWY-3001: superpathway of L-isoleucine biosynthesis I down
PWY-3841: folate transformations II (plants) down
PWY-4041: &gamma;-glutamyl cycle ns
PWY-4984: urea cycle down
PWY-5004: superpathway of L-citrulline metabolism ns



Pathway Module
PWY-5005: biotin biosynthesis II down
PWY-5022: 4-aminobutanoate degradation V ns
PWY-5030: L-histidine degradation III down
PWY-5097: L-lysine biosynthesis VI down
PWY-5100: pyruvate fermentation to acetate and lactate II down
PWY-5103: L-isoleucine biosynthesis III down
PWY-5104: L-isoleucine biosynthesis IV down
PWY-5121: superpathway of geranylgeranyl diphosphate biosynthesis II 
(via MEP) down
PWY-5130: 2-oxobutanoate degradation I ns
PWY-5136: fatty acid &beta;-oxidation II (plant peroxisome) ns
PWY-5138: fatty acid &beta;-oxidation IV (unsaturated, even number) ns
PWY-5154: L-arginine biosynthesis III (via N-acetyl-L-citrulline) down
PWY-5188: tetrapyrrole biosynthesis I (from glutamate) down
PWY-5189: tetrapyrrole biosynthesis II (from glycine) ns
PWY-5345: superpathway of L-methionine biosynthesis (by 
sulfhydrylation) ns
PWY-5347: superpathway of L-methionine biosynthesis (transsulfuration) down
PWY-5367: petroselinate biosynthesis ns
PWY-5384: sucrose degradation IV (sucrose phosphorylase) ns
PWY-5484: glycolysis II (from fructose 6-phosphate) ns
PWY-5497: purine nucleobases degradation II (anaerobic) ns
PWY-5505: L-glutamate and L-glutamine biosynthesis down
PWY-561: superpathway of glyoxylate cycle and fatty acid degradation ns
PWY-5656: mannosylglycerate biosynthesis I up
PWY-5659: GDP-mannose biosynthesis down
PWY-5667: CDP-diacylglycerol biosynthesis I down
PWY-5675: nitrate reduction V (assimilatory) ns
PWY-5676: acetyl-CoA fermentation to butanoate II down
PWY-5686: UMP biosynthesis I down
PWY-5690: TCA cycle II (plants and fungi) ns
PWY-5692: allantoin degradation to glyoxylate II ns
PWY-5695: inosine 5'-phosphate degradation down
PWY-5705: allantoin degradation to glyoxylate III ns
PWY-5723: Rubisco shunt ns
PWY-5747: 2-methylcitrate cycle II ns
PWY-5837: 2-carboxy-1,4-naphthoquinol biosynthesis up
PWY-5838: superpathway of menaquinol-8 biosynthesis I up
PWY-5840: superpathway of menaquinol-7 biosynthesis ns
PWY-5845: superpathway of menaquinol-9 biosynthesis up
PWY-5850: superpathway of menaquinol-6 biosynthesis ns
PWY-5855: ubiquinol-7 biosynthesis (early decarboxylation) ns
PWY-5860: superpathway of demethylmenaquinol-6 biosynthesis I ns
PWY-5861: superpathway of demethylmenaquinol-8 biosynthesis I up
PWY-5862: superpathway of demethylmenaquinol-9 biosynthesis up



Pathway Module
PWY-5896: superpathway of menaquinol-10 biosynthesis ns
PWY-5897: superpathway of menaquinol-11 biosynthesis up
PWY-5898: superpathway of menaquinol-12 biosynthesis up
PWY-5899: superpathway of menaquinol-13 biosynthesis up
PWY-5913: partial TCA cycle (obligate autotrophs) ns
PWY-5918: superpathway of heme b biosynthesis from glutamate ns
PWY-5920: superpathway of heme b biosynthesis from glycine ns
PWY-5941: glycogen degradation II ns
PWY-5971: palmitate biosynthesis (type II fatty acid synthase) ns
PWY-5973: cis-vaccenate biosynthesis down
PWY-5981: CDP-diacylglycerol biosynthesis III ns
PWY-5989: stearate biosynthesis II (bacteria and plants) ns
PWY-6121: 5-aminoimidazole ribonucleotide biosynthesis I down
PWY-6122: 5-aminoimidazole ribonucleotide biosynthesis II down
PWY-6123: inosine-5'-phosphate biosynthesis I down
PWY-6124: inosine-5'-phosphate biosynthesis II down

PWY-6125: superpathway of guanosine nucleotides de novo biosynthesis II down

PWY-6126: superpathway of adenosine nucleotides de novo biosynthesis II down
PWY-6147: 6-hydroxymethyl-dihydropterin diphosphate biosynthesis I down
PWY-6151: S-adenosyl-L-methionine salvage I down
PWY-6163: chorismate biosynthesis from 3-dehydroquinate down
PWY-6168: flavin biosynthesis III (fungi) down
PWY-621: sucrose degradation III (sucrose invertase) ns
PWY-6270: isoprene biosynthesis I down
PWY-6277: superpathway of 5-aminoimidazole ribonucleotide 
biosynthesis down
PWY-6282: palmitoleate biosynthesis I (from (5Z)-dodec-5-enoate) ns
PWY-6284: superpathway of unsaturated fatty acids biosynthesis (E. coli) ns
PWY-6285: superpathway of fatty acids biosynthesis (E. coli) up
PWY-6292: superpathway of L-cysteine biosynthesis (mammalian) ns
PWY-6293: superpathway of L-cysteine biosynthesis (fungi) ns
PWY-6305: superpathway of putrescine biosynthesis down
PWY-6317: D-galactose degradation I (Leloir pathway) down
PWY-6318: L-phenylalanine degradation IV (mammalian, via side chain) ns
PWY-6328: L-lysine degradation X ns
PWY-6353: purine nucleotides degradation II (aerobic) down
PWY-6385: peptidoglycan biosynthesis III (mycobacteria) down
PWY-6386: UDP-N-acetylmuramoyl-pentapeptide biosynthesis II (lysine-
containing) down
PWY-6387: UDP-N-acetylmuramoyl-pentapeptide biosynthesis I (meso-
diaminopimelate containing) down
PWY-6470: peptidoglycan biosynthesis V (&beta;-lactam resistance) down
PWY-6507: 4-deoxy-L-threo-hex-4-enopyranuronate degradation down



Pathway Module
PWY-6519: 8-amino-7-oxononanoate biosynthesis I ns
PWY-6527: stachyose degradation down
PWY-6531: mannitol cycle ns
PWY-6545: pyrimidine deoxyribonucleotides de novo biosynthesis III ns
PWY-6549: L-glutamine biosynthesis III ns
PWY-6588: pyruvate fermentation to acetone ns
PWY-6590: superpathway of Clostridium acetobutylicum acidogenic 
fermentation ns
PWY-6595: superpathway of guanosine nucleotides degradation (plants) up
PWY-6606: guanosine nucleotides degradation II down
PWY-6607: guanosine nucleotides degradation I ns
PWY-6608: guanosine nucleotides degradation III down
PWY-6609: adenine and adenosine salvage III down
PWY-6612: superpathway of tetrahydrofolate biosynthesis up
PWY-6628: superpathway of L-phenylalanine biosynthesis ns
PWY-6630: superpathway of L-tyrosine biosynthesis ns
PWY-6690: cinnamate and 3-hydroxycinnamate degradation to 2-
hydroxypentadienoate ns
PWY-6700: queuosine biosynthesis I (de novo) down
PWY-6703: preQ0 biosynthesis down
PWY-6708: ubiquinol-8 biosynthesis (early decarboxylation) ns
PWY-6731: starch degradation III up
PWY-6749: CMP-legionaminate biosynthesis I ns
PWY-6803: phosphatidylcholine acyl editing ns
PWY-6823: molybdopterin biosynthesis ns
PWY-6859: all-trans-farnesol biosynthesis ns
PWY-6895: superpathway of thiamine diphosphate biosynthesis II ns
PWY-6897: thiamine diphosphate salvage II down
PWY-6901: superpathway of glucose and xylose degradation ns
PWY-6902: chitin degradation II (Vibrio) ns
PWY-6906: chitin derivatives degradation ns
PWY-6922: L-N&delta;-acetylornithine biosynthesis ns
PWY-6936: seleno-amino acid biosynthesis (plants) down
PWY-6961: L-ascorbate degradation II (bacterial, aerobic) ns
PWY-6969: TCA cycle V (2-oxoglutarate synthase) ns
PWY-6992: 1,5-anhydrofructose degradation ns
PWY-7013: (S)-propane-1,2-diol degradation ns
PWY-702: L-methionine biosynthesis II ns
PWY-7094: fatty acid salvage ns
PWY-7111: pyruvate fermentation to isobutanol (engineered) down
PWY-7115: C4 photosynthetic carbon assimilation cycle, NAD-ME type ns
PWY-7117: C4 photosynthetic carbon assimilation cycle, PEPCK type ns
PWY-7118: chitin deacetylation ns
PWY-7184: pyrimidine deoxyribonucleotides de novo biosynthesis I ns
PWY-7197: pyrimidine deoxyribonucleotide phosphorylation down



Pathway Module
PWY-7198: pyrimidine deoxyribonucleotides de novo biosynthesis IV up
PWY-7199: pyrimidine deoxyribonucleosides salvage down
PWY-7204: pyridoxal 5'-phosphate salvage II (plants) ns
PWY-7208: superpathway of pyrimidine nucleobases salvage down
PWY-7209: superpathway of pyrimidine ribonucleosides degradation up
PWY-7210: pyrimidine deoxyribonucleotides biosynthesis from CTP ns
PWY-7211: superpathway of pyrimidine deoxyribonucleotides de novo 
biosynthesis ns
PWY-7220: adenosine deoxyribonucleotides de novo biosynthesis II down
PWY-7221: guanosine ribonucleotides de novo biosynthesis down
PWY-7222: guanosine deoxyribonucleotides de novo biosynthesis II down

PWY-7228: superpathway of guanosine nucleotides de novo biosynthesis I down

PWY-7229: superpathway of adenosine nucleotides de novo biosynthesis I down
PWY-7234: inosine-5'-phosphate biosynthesis III ns
PWY-7237: myo-, chiro- and scyllo-inositol degradation down
PWY-7238: sucrose biosynthesis II ns
PWY-724: superpathway of L-lysine, L-threonine and L-methionine 
biosynthesis II down
PWY-7242: D-fructuronate degradation down
PWY-7254: TCA cycle VII (acetate-producers) ns
PWY-7269: mitochondrial NADPH production (yeast) ns
PWY-7282: 4-amino-2-methyl-5-diphosphomethylpyrimidine biosynthesis 
II down
PWY-7315: dTDP-N-acetylthomosamine biosynthesis ns
PWY-7323: superpathway of GDP-mannose-derived O-antigen building 
blocks biosynthesis down
PWY-7328: superpathway of UDP-glucose-derived O-antigen building 
blocks biosynthesis up
PWY-7345: superpathway of anaerobic sucrose degradation ns
PWY-7356: thiamine diphosphate salvage IV (yeast) ns
PWY-7357: thiamine phosphate formation from pyrithiamine and 
oxythiamine (yeast) down
PWY-7383: anaerobic energy metabolism (invertebrates, cytosol) ns
PWY-7385: 1,3-propanediol biosynthesis (engineered) ns
PWY-7388: octanoyl-[acyl-carrier protein] biosynthesis (mitochondria, 
yeast) ns
PWY-7392: taxadiene biosynthesis (engineered) ns
PWY-7400: L-arginine biosynthesis IV (archaebacteria) down
PWY-7409: phospholipid remodeling (phosphatidylethanolamine, yeast) ns
PWY-7456: &beta;-(1,4)-mannan degradation down
PWY-7560: methylerythritol phosphate pathway II down
PWY-7616: methanol oxidation to carbon dioxide ns
PWY-7663: gondoate biosynthesis (anaerobic) down



Pathway Module
PWY-7664: oleate biosynthesis IV (anaerobic) ns
PWY-7761: NAD salvage pathway II (PNC IV cycle) ns
PWY-7790: UMP biosynthesis II ns
PWY-7791: UMP biosynthesis III ns
PWY-7805: (aminomethyl)phosphonate degradation ns
PWY-7807: glyphosate degradation III ns
PWY-7851: coenzyme A biosynthesis II (eukaryotic) ns
PWY-7858: (5Z)-dodecenoate biosynthesis II ns
PWY-7874: L-threonate degradation ns
PWY-7883: anhydromuropeptides recycling II ns
PWY-7942: 5-oxo-L-proline metabolism ns
PWY-7953: UDP-N-acetylmuramoyl-pentapeptide biosynthesis III (meso-
diaminopimelate containing) ns
PWY-7977: L-methionine biosynthesis IV ns
PWY-8004: Entner-Doudoroff pathway I ns
PWY-801: homocysteine and cysteine interconversion ns
PWY-8073: lipid IVA biosynthesis (P. putida) ns
PWY-8131: 5'-deoxyadenosine degradation II ns
PWY-8178: pentose phosphate pathway (non-oxidative branch) II ns
PWY-8187: L-arginine degradation XIII (reductive Stickland reaction) ns
PWY-821: superpathway of sulfur amino acid biosynthesis 
(Saccharomyces cerevisiae) up
PWY-841: superpathway of purine nucleotides de novo biosynthesis I down
PWY-I9: L-cysteine biosynthesis VI (from L-methionine) ns
PWY0-1061: superpathway of L-alanine biosynthesis ns
PWY0-1241: ADP-L-glycero-&beta;-D-manno-heptose biosynthesis ns
PWY0-1261: anhydromuropeptides recycling I down
PWY0-1277: 3-phenylpropanoate and 3-(3-hydroxyphenyl)propanoate 
degradation ns
PWY0-1296: purine ribonucleosides degradation down
PWY0-1297: superpathway of purine deoxyribonucleosides degradation ns
PWY0-1298: superpathway of pyrimidine deoxyribonucleosides 
degradation ns
PWY0-1319: CDP-diacylglycerol biosynthesis II down
PWY0-1337: oleate &beta;-oxidation ns
PWY0-1338: polymyxin resistance ns
PWY0-1415: superpathway of heme b biosynthesis from uroporphyrinogen-
III ns
PWY0-1477: ethanolamine utilization ns
PWY0-1479: tRNA processing ns
PWY0-1533: methylphosphonate degradation I ns
PWY0-1586: peptidoglycan maturation (meso-diaminopimelate 
containing) down
PWY0-162: superpathway of pyrimidine ribonucleotides de novo 
biosynthesis down



Pathway Module
PWY0-166: superpathway of pyrimidine deoxyribonucleotides de novo 
biosynthesis (E. coli) up
PWY0-301: L-ascorbate degradation I (bacterial, anaerobic) ns
PWY0-41: allantoin degradation IV (anaerobic) ns
PWY0-42: 2-methylcitrate cycle I ns
PWY0-461: L-lysine degradation I ns
PWY0-781: aspartate superpathway ns
PWY0-845: superpathway of pyridoxal 5'-phosphate biosynthesis and 
salvage ns
PWY0-862: (5Z)-dodecenoate biosynthesis I ns
PWY1G-0: mycothiol biosynthesis ns
PWY1ZNC-1: assimilatory sulfate reduction IV ns
PWY3O-4107: NAD salvage pathway V (PNC V cycle) ns
PWY4FS-7: phosphatidylglycerol biosynthesis I (plastidic) down
PWY4FS-8: phosphatidylglycerol biosynthesis II (non-plastidic) down

PWY4LZ-257: superpathway of fermentation (Chlamydomonas reinhardtii) up
PWY66-389: phytol degradation up
PWY66-391: fatty acid &beta;-oxidation VI (mammalian peroxisome) ns
PWY66-399: gluconeogenesis III ns
PWY66-409: superpathway of purine nucleotide salvage ns
PWY66-429: fatty acid biosynthesis initiation (mitochondria) ns
PWY66-430: myristate biosynthesis (mitochondria) ns
PYRIDNUCSAL-PWY: NAD salvage pathway I (PNC VI cycle) ns
PYRIDNUCSYN-PWY: NAD de novo biosynthesis I (from aspartate) down
PYRIDOXSYN-PWY: pyridoxal 5'-phosphate biosynthesis I down
REDCITCYC: TCA cycle VI (Helicobacter) up
RHAMCAT-PWY: L-rhamnose degradation I down
RIBOSYN2-PWY: flavin biosynthesis I (bacteria and plants) down
SALVADEHYPOX-PWY: adenosine nucleotides degradation II down
SER-GLYSYN-PWY: superpathway of L-serine and glycine biosynthesis I down
SO4ASSIM-PWY: assimilatory sulfate reduction I ns
SULFATE-CYS-PWY: superpathway of sulfate assimilation and cysteine 
biosynthesis ns
TCA-GLYOX-BYPASS: superpathway of glyoxylate bypass and TCA ns
TCA: TCA cycle I (prokaryotic) ns
THISYNARA-PWY: superpathway of thiamine diphosphate biosynthesis III 
(eukaryotes) down
THRESYN-PWY: superpathway of L-threonine biosynthesis down
TRNA-CHARGING-PWY: tRNA charging down
UBISYN-PWY: superpathway of ubiquinol-8 biosynthesis (early 
decarboxylation) ns
UDPNAGSYN-PWY: UDP-N-acetyl-D-glucosamine biosynthesis I ns
URDEGR-PWY: superpathway of allantoin degradation in plants ns
VALSYN-PWY: L-valine biosynthesis down



WGCNA Module Scores - UFPF Dataset (Pathways)

Sample down ns up
UF.PF.2020.001.1N 0.193727 -0.03396 -0.47865
UF.PF.2020.003.1N -0.95483 -0.00877 0.344945
UF.PF.2020.004.1N 0.492343 -0.24367 -0.75
UF.PF.2020.008.1N -0.32266 -0.10973 -0.17477
UF.PF.2020.010.1N -0.78118 -0.07172 0.24877
UF.PF.2020.011.1N 0.543696 -0.22805 -0.81642
UF.PF.2020.016.1N -0.16382 -0.16083 0.006885
UF.PF.2020.017.1N 0.179086 -0.11155 -0.20219
UF.PF.2020.018.1N -0.30019 -0.15304 -0.08348
UF.PF.2020.021.1N 0.478029 -0.32166 -0.37489
UF.PF.2020.022.1N -0.45457 -0.09212 0.311536
UF.PF.2020.024.1N 0.191939 -0.1604 -0.19066
UF.PF.2020.026.1N 0.134689 -0.20622 -0.56601
UF.PF.2020.030.1N -0.84625 -0.02668 0.311902
UF.PF.2021.031.1N 0.408042 -0.38125 -0.10755
UF.PF.2021.033.1N 0.218704 -0.1097 -0.54975
UF.PF.2021.035.1N -0.03971 -0.2457 0.016324
UF.PF.2021.037.1N -0.07416 -0.1654 0.067651
UF.PF.2021.040.1N -0.3304 0.006811 -0.1062
UF.PF.2021.041.1N 0.126807 -0.2057 -0.20505
UF.PF.2021.044.1N 0.337262 -0.27527 -0.33931
UF.PF.2021.045.1N -0.28762 -0.21627 -0.05124
UF.PF.2021.047.1N 0.707474 -0.34806 -0.92478
UF.PF.2021.048.1N 0.141108 -0.27549 -0.52193
UF.PF.2021.049.1N 0.65925 -0.364 -0.1387
UF.PF.2021.050.1N 0.353203 -0.2968 -0.15246
UF.PF.2021.051.1N 0.133515 -0.31004 -0.20926
UF.PF.2021.054.1N 0.761923 -0.31737 -0.75389
UF.PF.2021.055.1N -0.47039 -0.16947 0.035621
UF.PF.2021.057.1N 0.764561 -0.43493 -0.39396
UF.PF.2021.058.1N 0.586867 -0.26118 -0.67386
UF.PF.2021.062.1N 0.689171 -0.34525 -0.45751
UF.PF.2021.063.1N -0.08496 -0.30108 0.129815
UF.PF.2021.064.1N -0.67213 -0.04859 0.059355
UF.PF.2022.068.1N -0.82023 -0.02816 0.176155
UF.PF.2022.069.1N 0.075931 -0.0706 -0.32821
UF.PF.2022.071.1N -0.24616 -0.20737 -0.17321
UF.PF.2022.072.1N 0.224892 -0.19047 -0.74075

Module scores refer to the average abundance of microbial pathways in each module. Module scores are 
represented by the module eigengene, the first principal component of the pathways in each module and 
represents the overall abundance or expression trend of that module across samples.



Sample down ns up
UF.PF.2022.074.1N -0.93862 0.116527 0.093768
UF.PF.2022.075.1N 0.476871 -0.27588 -0.55942
UF.PF.2022.076.1N -0.84174 -0.01217 0.170411
UF.PF.2022.079.1N 0.311654 -0.20039 -0.50832
UF.PF.2022.084.1N -0.56883 -0.06732 -0.02546
UF.PF.2022.087.1N 0.737037 -0.36113 -0.61533
UF.PF.2022.088.1N -0.00316 -0.16469 -0.15697
UF.PF.2022.091.1N 0.610731 -0.30813 -0.55698
UF.PF.2022.092.1N 0.786139 -0.36316 -0.37091
UF.PF.2022.096.1N 1.053411 -0.47469 -0.97165
UF.PF.2022.100.1N -1.02136 0.059105 0.085779
UF.PF.2022.102.1N -1.1802 0.041944 0.428382
UF.PF.2022.103.1N -0.96164 0.000882 0.102815
UF.PF.2023.119.1N 0.091573 -0.21734 -0.21091
UF.PF.2023.123.1N 0.599466 -0.41377 -0.27836
UF.PF.2020.002.3N -0.06536 -0.09956 -0.14996
UF.PF.2020.009.3N -0.18343 -0.10815 0.021727
UF.PF.2020.025.3N -1.70738 0.230948 0.522574
UF.PF.2021.025.3G 0.624496 -0.18973 -0.79196
UF.PF.2021.032.3N -0.26707 -0.04688 0.013556
UF.PF.2021.034.3N 0.30685 -0.20185 -0.17377
UF.PF.2021.036.3N 0.660441 -0.1988 -0.59806
UF.PF.2021.038.3N 0.11397 -0.05604 -0.12435
UF.PF.2021.039.3N 0.661427 -0.1398 -0.45285
UF.PF.2021.042.3N 0.053883 -0.06444 0.013172
UF.PF.2021.046.3N -0.07426 -0.16779 0.436319
UF.PF.2021.056.3N -0.25057 -0.03868 -0.14479
UF.PF.2021.060.3N -0.35004 -0.05547 -0.07847
UF.PF.2022.070.3N 0.403688 -0.05069 -0.41535
UF.PF.2022.085.3N 0.065928 -0.0744 -0.63887
UF.PF.2023.124.3N -0.82017 0.0606 0.16891
UF.PF.2020.001.2G -0.0267 0.361467 0.659517
UF.PF.2020.002.2G 1.223965 0.186034 -0.10711
UF.PF.2020.003.2G 0.896754 0.141601 0.456296
UF.PF.2020.004.2G -0.20852 0.506476 0.670543
UF.PF.2020.005.2G -0.12321 0.509619 0.596393
UF.PF.2020.006.2G -0.35523 0.448527 0.59981
UF.PF.2020.007.2G -0.39902 0.515632 0.633404
UF.PF.2021.008.2G -0.30085 0.548925 0.679633
UF.PF.2021.009.2G -0.39921 0.507279 0.732429
UF.PF.2021.010.2G 1.319943 0.121302 -0.05158
UF.PF.2021.011.2G -0.25396 0.52574 0.82465
UF.PF.2021.012.2G -0.25092 0.5199 0.738199



Sample down ns up
UF.PF.2021.014.2G 0.186327 0.331018 0.379772
UF.PF.2021.015.2G -0.25136 0.603539 0.651633
UF.PF.2021.016.2G -0.24223 0.557799 0.489432
UF.PF.2021.017.2G -0.26113 0.484423 0.677468
UF.PF.2021.018.2G 0.143772 0.35116 0.587049
UF.PF.2021.019.2G -0.35052 0.563602 0.767143
UF.PF.2021.020.2G 0.481049 0.405717 0.300255
UF.PF.2021.022.2G -0.2361 0.539215 0.686435
UF.PF.2021.023.2G -0.31153 0.414283 0.579485
UF.PF.2021.024.2G -0.36951 0.564642 0.811173
UF.PF.2022.029.2G -0.00273 0.428186 0.437283
UF.PF.2022.030.2G -0.29539 0.437434 0.726633
UF.PF.2022.031.2G 0.92151 0.281245 0.220239
UF.PF.2023.032.2G -0.41191 0.475894 0.774842
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Version: 1.03

Number Item Recommendation Item Source Additional Guidance Yes/No/NA
Comments or location in 
manuscript

Abstract

1.0 Structured or Unstructured Abstract
Abstract should include information on background, methods, results, 
and conclusions in structured or unstructured format. STORMS Yes pg 2

1.1 Study Design State study design in abstract. STORMS See 3.0 for additional information on study design. Yes

1.2 Sequencing methods State the strategy used for metagenomic classification. STORMS
For example, targeted 16S by qPCR or sequencing, 
shotgun metagenomics, metatranscriptomics, etc. Yes

shallow shotgun metagenomic 
sequencing 

1.3 Specimens Describe body site(s) studied. STORMS Yes

Introduction

2.0 Background and Rationale
Summarize the underlying background, scientific evidence, or theory 
driving the current hypothesis as well as the study objectives. STORMS Yes 

2.1 Hypotheses
State the pre-specified hypothesis. If the study is exploratory, state any 
pre-specified study objectives. STORMS Yes

Methods

3.0 Study Design Describe the study design. STORMS

Observational (Case-Control, Cohort, Cross-sectional 
survey, etc.) or Experimental (Randomized controlled trial, 
Non-randomized controlled trial, etc.). For a brief 
description of common study designs see: DOI: 
10.11613/BM.2014.022

If applicable, describe any blinding (e.g. single or double-
blinding) used in the course of the study. Yes Methods

3.1 Participants

State what the population of interest is, and the method by which 
participants are sampled from that population. Include relevant 
information on physiological state of the subjects or stage in the life 
history of disease under study when participants were sampled. STORMS

Examples of the population of interest could be: adults with 
no chronic health conditions, adults with type II diabetes, 
newborns, etc. This is the total population to whom the 
study is hoped to be generalizable to. The sampling method 
describes how potential participants were selected from that 
population.

If the participants are from a substudy of a larger study, 
provide a brief description of that study and cite that study.

Clearly state how cases and controls are defined.

An example of relevant physiological state might be 
pre/post menopausal for a vaginal microbiome study; 
examples of stage in the life history of disease could be 
whether specimens were collected during active or dormant 
disease, or before or after treatment. Yes Methods

3.2     Geographic location State the geographic region(s) where participants were sampled from.

MIxS: geographic 
location (country 
and/or 
sea,region)

Geographic coordinates can be reported to prevent 
potential ambiguities if necessary. Yes Methods - Florida

3.3     Relevant Dates
State the start and end dates for recruitment, follow-up, and data 
collection. STORMS

Recruitment is the period in which participants are recruited 
for the study. In longitudinal studies, follow-up is the date 
range in which participants are asked to complete a specific 
assessment. Finally, data collection is the total period in 
which data is being collected from participants including 
during initial recruitment through all follow-ups. Yes

Methods - recruitment from August 
2020 and May 2023

3.4     Eligibility criteria List any criteria for inclusion and exclusion of recruited participants. 
Modified 
STROBE

Among potential recruited participants, how were some 
chosen and others not? This could include criteria such as 
sex, diet, age, health status, or BMI.

If there is a primary and validation sample, describe 
inclusion/exclusion criteria for each. Yes Methods
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3.5     Antibiotics Usage
List what is known about antibiotics usage before or during sample 
collection. STORMS

If participants were excluded due to current or recent 
antibiotics usage, state this here.

Other factors (e.g. proton pump inhibitors, probiotics, etc.) 
that may influence the microbiome should also be 
described as well. Yes

Methods - no antibiotic use within 1 
month of recruitment

3.6     Analytic sample size

Explain how the final analytic sample size was calculated, including the 
number of cases and controls if relevant, and reasons for dropout at 
each stage of the study. This should include the number of individuals in 
whom microbiome sequencing was attempted and the number in whom 
microbiome sequencing was successful. STORMS

Consider use of a flow diagram (see template at 
https://stormsmicrobiome.org/figures). Also state sample 
size in abstract.

If power analysis was used to calculate sample size, 
describe those calculations. No

3.7     Longitudinal Studies

For longitudinal studies, state how many follow-ups were conducted, 
describe sample size at follow-up by group or condition, and discuss any 
loss to follow-up. STORMS

If there is loss to follow-up, discuss the likelihood that drop-
out is associated with exposures, treatments, or outcomes 
of interest. No

3.8     Matching For matched studies, give matching criteria.
Modified 
STROBE

"Matched" refers to matching between comparable study 
participants as cases and controls or exposed / unexposed.

Indicate whether participants were individual or frequency 
matched and in what ratio were they matched (e.g. 1 case 
to 1 control). NA

3.9     Ethics

State the name of the institutional review board that approved the study 
and protocols, protocol number and date of approval, and procedures for 
obtaining informed consent from participants. STORMS Yes Methods

4.0 Laboratory methods State the laboratory/center where laboratory work was done. STORMS

Provide a reference to complete lab protocols if previously 
published elsewhere such as on protocols.io. Note any 
modifications of lab protocols and the reason for protocol 
modifications. Yes

Methods - CosmosID performed DNA 
extraction and shotgun metagenomic 
sequencing 

4.1     Specimen collection State the body site(s) sampled from and how specimens were collected.

MIxS: sample 
collection device 
or method; host 
body site

Use terms from the Uber-anatomy Ontology 
(https://www.ebi.ac.uk/ols/ontologies/uberon) to describe 
body sites in a standardized format. Yes Methods - stool swabs 

4.2     Shipping Describe how samples were stored and shipped to the laboratory. STORMS
Include length of time from collection to receipt by the lab 
and if temperature control was used during shipping. Yes Methods

4.3     Storage
Describe how the laboratory stored samples, including time between 
collection and storage and any preservation buffers or refrigeration used. STORMS

State where each procedure or lot of samples was done if 
not all in the same place.

Include reagent/lot/catalogue #s for storage buffers. Yes

4.4     DNA extraction Provide DNA extraction method, including kit and version if relevant.
MIxS: nucleic acid 
extraction

If any DNA quantification methods were used prior to DNA 
amplification or at the pooling step of library preparation, 
state so here. Yes

Methods- QIAGEN DNeasy 
PowerSoil Pro Kit

4.5
    Human DNA sequence depletion 
or microbial DNA enrichment

Describe whether human DNA sequence depletion or enrichment of 
microbial or viral DNA was performed. STORMS Yes

Methods- human DNA contamination 
was removed during QC 

4.6     Primer selection
Provide primer selection and DNA amplification methods as well as 
variable region sequenced (if applicable). MIxS: pcr primers NA

4.7     Positive Controls Describe any positive controls (mock communities) if used. STORMS
If used, should be deposited under guidance provided in 
the 8.X items. NA

4.8     Negative Controls Describe any negative controls if used. STORMS
If used, should be deposited under guidance provided in 
the 8.X items. NA

4.9
    Contaminant mitigation and 
identification

Provide any laboratory or computational methods used to control for or 
identify microbiome contamination from the environment, reagents, or 
laboratory. STORMS

Includes filtering of reagents and other steps to minimize 
contamination. It is relevant to state whether the specimens 
of interest have low microbial load, which makes 
contamination especially relevant. NA

4.10     Replication
Describe any biological or technical replicates included in the 
sequencing, including which steps were replicated between them. STORMS

Replication may be biological (redundant biological 
specimens) or technical (aliquots taken at different stages 
of analysis) and used in extraction, sequencing, 
preprocessing, and/or data analysis. NA

4.11     Sequencing strategy Major divisions of strategy, such as shotgun or amplicon sequencing.
MIxS: sequencing 
method

For amplicon sequencing (for example, 16S variable 
region), state the region selected. State the model of 
sequencer used. Yes Methods - shotgun 

4.12     Sequencing methods

State whether experimental quantification was used (QMP/cell count 
based, spike-in based) or whether relative abundance methods were 
applied. STORMS

These include read length, sequencing depth per sample 
(average and minimum), whether reads are paired, and 
other parameters. Yes

Methods- average and range of reads 
provided

4.13     Batch effects

Detail any blocking or randomization used in study design to avoid 
confounding of batches with exposures or outcomes. Discuss any likely 
sources of batch effects, if known. STORMS

Sources of batch effects include sample collection, storage, 
library preparation, and sequencing and are commonly 
unavoidable in all but the smallest of studies. No
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4.14     Metatranscriptomics

Detail whether any mRNA enrichment was performed and whether/how 
retrotranscription was performed prior to sequencing. Provide size range 
of isolated transcripts. Describe whether the sequencing library was 
stranded or not. Provide details on sequencing methods and platforms. STORMS

Provide details on any internal standards which may have 
been used as well as parameters and versions of any 
software or databases used.

No

4.15     Metaproteomics

Detail which protease was used for digestion. Provide details on 
proteomic methods and platforms (e.g. LC-MS/MS, instrument type, 
column type, mass range, resolution, scan speed, maximum injection 
time, isolation window, normalised collision energy, and resolution). STORMS

Provide details on any internal standards which may have 
been used as well as parameters and versions of any 
software or databases used.

No

4.16     Metabolomics

Specify the analytic method used (such as nuclear magnetic resonance 
spectroscopy or mass spectrometry). For mass spectrometry, detail 
which fractions were obtained (polar and/or non polar) and how these 
were analyzed. Provide details on metabolomics methods and platforms 
(e.g. derivatization, instrument type, injection type, column type and 
instrument settings). STORMS

Provide details on any internal standards which may have 
been used as well as parameters and versions of any 
software or databases used.

No

5.0
Data sources/
measurement 

For each non-microbiome variable, including the health condition, 
intervention, or other variable of interest, state how it was defined, how it 
was measured or collected, and any transformations applied to the 
variable prior to analysis. 

MIxS: host 
disease status

State any sources of potential bias in measurements, for 
example multiple interviewers or measurement instruments, 
and whether these potential biases were assessed or 
accounted for in study design.

Use terms from a standardized ontology such as the 
Experimental Factor Ontology (https://www.ebi.ac.uk/efo/) to 
describe variables of interest in a standardized format. NA

6.0 Research design for causal inference

Discuss any potential for confounding by variables that may influence 
both the outcome and exposure of interest. State any variables controlled 
for and the rationale for controlling for them. STORMS

For causal inference, this item refers to describing the 
assumptions that would be required to draw causal 
inferences from observational data. See Vujkovic-Cvijin, I., 
Sklar, J., Jiang, L. et al. Host variables confound gut 
microbiota studies of human disease. Nature 587, 448–454 
(2020). https://doi.org/10.1038/s41586-020-2881-9 for 
more details on confounding in observational microbiome 
studies.

For example, hypothesized confounders may be controlled 
for by multivariable adjustment. Consider using a directed 
acyclic graph (DAG) to describe your causal model and 
justify any variables controlled for. DAGs can be made 
using www.dagitty.net. Yes

Methods - colonscopy prep 
polyethylene glycol ingestion by IBD 
subjects 

6.1     Selection bias Discuss potential for selection or survival bias. STORMS

Selection bias can occur when some members of the target 
study population are more likely to be included in the 
study/final analytic sample than others. Some examples 
include survival bias (where part of the target study 
population is more likely to die before they can be studied), 
convenience sampling (where members of the target study 
population are not selected at random), and loss to follow-
up (when probability of dropping out is related to one of the 
things being studied). No

7.0 Bioinformatic and Statistical Methods

Describe any transformations to quantitative variables used in analyses 
(e.g. use of percentages instead of counts, normalization, rarefaction, 
categorization). STORMS

If a variable is analyzed using different transformations, 
state rationale for the transformation and for each analyses 
which version of the variable is used.

In case of any complex or multistep transformations, give 
enumerated instructions for reproducing those 
transformations. Yes described throughout Methods 

7.1     Quality Control Describe any methods to identify or filter low quality reads or samples.
MIxS: sequence 
quality check

If samples were excluded based on quality or read depth, 
list the criteria used, the number of samples excluded, and 
the final sample size after quality control. Yes

Methods - followed QC that was 
described in Wallen et al. 2022 PMID: 
36376318

7.2     Sequence analysis
Describe any taxonomic, functional profiling, or other sequence analysis 
performed.

MIxS: feature 
prediction; 
similarity search 
method Yes Methods- MetaPhlAn + HUMAnN
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7.3     Statistical methods Describe all statistical methods.
Modified 
STROBE

Describe any statistical tests used, exploratory data 
analysis performed, dimension reduction 
methods/unsupervised analysis, alpha/beta metrics, and/or 
methods for adjusting for measurement bias.

If multiple statistical methods are possible, discuss why the 
methods used were selected.

If a multiple hypothesis testing correction method was used, 
describe the type of correction used.

State which taxonomic levels are analyzed. Yes Methods- see analysis in R 

7.4     Longitudinal analysis

If the study is longitudinal, include a section that explicitly states what 
analysis methods were used (if any) to account for grouping of 
measurements by individual or patterns over time. STORMS NA

7.5     Subgroup analysis Describe any methods used to examine subgroups and interactions. STROBE NA

7.6     Missing data Explain how missing data were addressed. STROBE

"Missing data" refers to participant measurements such as 
covariates, exposures, outcomes, or time points that should 
have been collected but were not, not to zeros in taxonomic 
abundance tables or data points not applicable to that 
observation. Yes

One PD sample was missing almost 
all metadata, so this sample was 
exluded from all analyses entirely. 
Small pseudo-count added to zero 
counts prior to performing CLR-
transformation for PCoA 

7.7     Sensitivity analyses Describe any sensitivity analyses. STROBE No

7.8     Findings State criteria used to select findings for reporting. STORMS

For example, false discovery rate with total number of tests, 
effect size threshold, significance threshold, microbes of 
interest. Yes Methods- see analysis in R 

7.9     Software

Cite all software (including read mapping software) and databases 
(including any used for taxonomic reference or annotating amplicons, if 
applicable) used. Include version numbers.

Modified 
STREGA

Installed packages, add-ons or libraries should be stated 
and cited in addition to the software used.

All parameters employed that differ from the default of that 
software/version should be provided. 

This is in addition to, not a replacement for, publishing of 
code as outlined in the section Reproducible Research. Yes

Methods + Full list of software 
packages used can be found in the 
supplementary Key Resource Table 

8.0 Reproducible research
Make a statement about whether and how others can reproduce the 
reported analysis. STORMS

Any protected information that has been excluded or 
provided under controlled access should be listed along 
with any relevant data access procedures. "On request 
from authors" is not sufficiently detailed; formal data access 
procedures and conditions should be defined.

If data are unavailable, state so clearly.

Consider using a specialized rubric for reproducible 
research (such as: https://mbio.asm.org/content/9/3/e00525-
18.short).

Consider preregistering the study protocol (such as on 
osf.io or https://plos.org/open-science/preregistration/). Yes

Methods- all data and code 
associated with this project are 
publicly available 

8.1     Raw data access
State where raw data may be accessed including demultiplexing 
information. STORMS

Robust, long-term databases such as those hosted by 
NCBI and EBI are preferred. If using a private repository, 
provide rationale. Yes

raw sequences available in NCBI 
SRA BioProject PRJNA1096686

8.2     Processed data access State where processed data may be accessed. STORMS

Unfiltered data should be provided.

Robust, long-term databases such as those hosted by 
NCBI and EBI-EMBL are preferred. Repositories like 
zenodo (https://zenodo.org/) or publisso 
(https://www.publisso.de/en/working-for-you/doi-service/)
can be used to provide a DOI and long-term storage for 
processed datasets, even those which cannot be published 
openly. Yes

source data available in Zenodo doi: 
10.5281/zenodo.10912505
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8.3     Participant data access

State where individual participant data such as demographics and other 
covariates may be accessed, and how they can be matched to the 
microbiome data. STORMS

If re-categorized, transformed, or otherwise derived 
variables were used in the analysis, these variables or code 
for deriving them should be provided.

Examples of how participant data can be matched to 
microbiome data are: using the same set of anonymized 
identifiers, or using different anonymized identifiers but 
providing a map.

Provided data should be sufficient to independently 
replicate the current analysis. Yes

Table 1 + demographics and 
metadata available in Zenodo source 
data doi: 10.5281/zenodo.10912505

8.4     Source code access State where code may be accessed. STORMS
If a standard or formalized workflow was employed, 
reference it here. Yes

all code stored in GitHub-   
https://github.com/maevekrueger/UF
PF_metagenomics

8.5     Full results
Provide full results of all analyses, in computer-readable format, in 
supplementary materials. STORMS

For example, any fold-changes, p-values, or FDR values 
calculated, provided as a spreadsheet.

Use a machine-readable, plain-text format such as csv or 
tsv. Yes

full data tables from analyses can be 
found in supplementary materials

Results

9.0 Descriptive data
Give characteristics of study participants (e.g. dietary, demographic, 
clinical, social) and information on exposures and potential confounders. STROBE

Typically reported in a table included in the paper or as a 
supplementary table. Indicate number of participants with 
missing data for each variable of interest.

This includes environmental and lifestyle factors that may 
affect the relationship between the microbiome and the 
condition of interest. Participant diet and medication use 
should be summarized, if known.

At minimum, age and sex of all participants should be 
summarized. Yes Table 1 

10.0 Microbiome data
Report descriptive findings for microbiome analyses with all applicable 
outcomes and covariates. STORMS

This includes measures of diversity as well as relative 
abundances. These descriptive findings should be reported 
both for the sample overall and for individual groups. Yes PCoAs - Fig 1 + Supp. Fig 1 

10.1     Taxonomy
Identify taxonomy using standardized taxon classifications that are 
sufficient to uniquely identify taxa. STORMS

If not using full taxonomic hierarchy, make sure it is clear 
whether names stated are species, genera, family, etc.

Italicize genus/species pairs. Consult journal guidelines or 
standardized references on taxonomic nomenclature. For 
instance, https://wwwnc.cdc.gov/eid/page/scientific-
nomenclature Yes

10.2     Differential abundance

Report results of differential abundance analysis by the variable of 
interest and (if applicable) by time, clearly indicating the direction of 
change and total number of taxa tested. STORMS

If there are more than two groups, include omnibus 
(multigroup) test results if applicable to the research 
question.

If applicable, reported effect sizes should include a 
measure of uncertainty such as the confidence interval. Yes

10.3     Other data types
Report other data analyzed--e.g. metabolic function, functional potential, 
MAG assembly, and RNAseq. STORMS Yes functional potential 

10.4     Other statistical analysis Report any statistical data analysis not covered above. STORMS

This could include subgroup analysis, sensitivity analyses, 
and cluster analysis.

Visualizations should be easily interpretable and colorblind-
friendly. The caption and/or main text should provide a 
detailed description of visualizations for visually-impaired 
readers. Results Fig 1-2

Discussion
11.0 Key results Summarise key results with reference to study objectives STROBE Yes
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12.0 Interpretation

Give a cautious overall interpretation of results considering objectives, 
limitations, multiplicity of analyses, results from similar studies, and other 
relevant evidence. STROBE

Define or clarify any subjective terms such as "dominant," 
"dysbiosis," and similar words used in interpretation of 
results.

When interpreting the findings, consider how the 
interpretation of the findings may be summarized or quoted 
for the general public such as in press releases or news 
articles.

If causal language is used in the interpretation (such as 
"alters," "affects," "results in," "causes," or "impacts"), 
assumptions made for causal inference should be explicitly 
stated as part of 6.0 and 13.0.

Distinguish between function potential (ie inferred from 
metagenomics) and observed activity (ie 
metatranscriptomic, metabolomic, proteomic) if discussing 
microbial function. Yes

13.0 Limitations
Discuss limitations of the study, taking into account sources of potential 
bias or imprecision. STROBE

Also consider limitations resulting from the methods 
(especially novel methods), the study design, and the 
sample size. Yes Discussion 

13.1      Bias Discuss any potential for bias to influence study findings. STORMS
May include sampling method, representativeness of study 
participants, or potential confounding. Yes Dicussion

13.2      Generalizability Discuss the generalisability (external validity) of the study results STROBE
To what populations or other settings do you expect the 
conclusions to generalize? Yes

Discussion- included use of larger PD 
and IBD datasets in this analysis to 
validate and expand upon findings of 
UFPF dataset

14.0 Ongoing/future work
Describe potential future research or ongoing research based on the 
study's findings. STORMS Yes Yes Discussion

Other 
information

15.0 Funding

Give the source of funding and the role of the funders for the present 
study and, if applicable, for the original study on which the present article 
is based STROBE Yes Acknowledgements 

15.1     Acknowledgements
Include acknowledgements of those who contributed to the research but 
did not meet critera for authorship. STORMS

For general guidelines on authorship, see 
http://www.icmje.org and 
https://www.elsevier.com/authors/journal-authors/policies-
and-ethics/credit-author-statement Yes Acknowledgements 

15.2     Conflicts of Interest Include a conflicts of interest statement. STORMS Yes Competing Interests

16.0 Supplements
Indicate where supplements may be accessed and what materials they 
contain. STORMS Yes

Key Resource Table; Supplementary 
Tables, Subject Questionnaires, 
STORMS Checklist

17.0 Supplementary data
Provide supplementary data files of results with for all taxa and all 
outcome variables analyzed. Indicate the taxonomic level of all taxa. STORMS

Depending on the analysis performed, examples of the 
supplemental results included could be mean relative 
abundance, differential abundance, raw p-value, multiple 
hypothesis testing-adjusted p-values, and standard error.

All discussed taxa should include the taxonomic level (e.g. 
class, order, genus). Yes see supplementary tables 



RESOURCE 
TYPE RESOURCE NAME SOURCE IDENTIFIER (w/ RRID)

NEW/ 
REUSE ADDITIONAL INFORMATION

Dataset
DNA quantification: 
DNA extraction Data not available new

This was outsourced to CosmosID Inc. Data was 
not shared with us.

Dataset

DNA quantification: 
library preparation 
and sequencing Data not available new

This was outsourced to CosmosID Inc. Data was 
not shared with us.

Dataset DNA sequencing NCBI SRA
https://www.ncbi.nlm.nih.gov/biopro
ject/1096686 new BioProject: PRJNA1096686

Dataset
human reference 
genome NCBI

https://www.ncbi.nlm.nih.gov/datas
ets/genome/GCF_000001405.39/ reuse click Download 

Dataset Read counts

Zenodo

https://zenodo.org/doi/10.5281/zen
odo.10912505 new

In the Source_data file on our Zenodo 
Repository, in Table 1 titled "UFPF_metadata", 
total read count after QC can be found in the 
column titled "Reads." Taxonomic raw counts 
that were computed from MetaPhlAn's relative 
abundance output and the total read count can 
be found in Table 3 titled 
"UFPF_metaphlan_counts"

Dataset
ChocoPhlAn data 
(vJun23)

Segatalab FTP / 
Github

http://cmprod1.cibio.unitn.it/biobak
ery4/metaphlan_databases

reuse

Followed the instructions installation and 
downloading the databases outlined here- 
https://github.com/biobakery/MetaPhlAn/wiki/Met
aPhlAn-4#installation. The CHOCOPhlAn 
databases downloaded from the Segatalab 
website where those dated mpa_vJune23.

Dataset
UniRef90 reference 
data (v201901b)

Github
https://github.com/biobakery/huma
nn?tab=readme-ov-file#installation-
update

reuse

Under the section "Download a translated search 
database," followed the steps to download the 
full UniRef90 database (20.7GB reccomended) 
via $humann_databases --download uniref 
uniref90_diamond $INSTALL_LOCATION

Dataset
MetaCyc reference 
data (v24)

MetaCyc https://metacyc.org/

reuse

This is included when you download and install 
HUMAnN - 
https://github.com/biobakery/humann?tab=read
me-ov-file#installation-update

Dataset Demographic data

Source Data 
Table 1 / Zenodo https://zenodo.org/doi/10.5281/zen

odo.10912505 new

Table 1 (UFPF_metadata) of the Source_Data 
file in the Zenodo repository displays the 
demographic and metadata for the UFPF 
dataset. 



RESOURCE 
TYPE RESOURCE NAME SOURCE IDENTIFIER (w/ RRID)

NEW/ 
REUSE ADDITIONAL INFORMATION

Dataset
Subject 
questionnaire data

Source Data 
Table 1 / Zenodo https://zenodo.org/doi/10.5281/zen

odo.10912505 new

Table 1 (UFPF_metadata) of the Source_Data 
file in the Zenodo repository displays the 
demographic and metadata for the UFPF 
dataset. 

Dataset Wallen et al. data

Zenodo

https://zenodo.org/doi/10.5281/zen
odo.7246184 reuse

Tables 5 - 8 of the Source Data in our project's 
Zenodo repository 
(doi/10.5281/zenodo.10912505) display 
metadata and additional metagenomic data from 
the Wallen PD dataset. We sourced this data 
from this publication's 
Source_Data_24Oct2022.xlsx  in their Zenodo 
repository in the link provided under the 
IDENTIFIER column to the left. 

Dataset

Human Microbiome 
Project 2 (HMP2) 
data

IBMDB https://www.ibdmdb.org/results

reuse

Demographic and metadata was acquired by 
clicking “Download HMP2 Metadata” with the 
updated data being 2018-08-20. Due to the large 
age range of the HMP2 project, this dataset was 
filtered to include only subjects 40 years and 
older. Taxonomic data was downloaded by 
identifying Name “HMP2”, Week “2018.18”, Data 
type “Metagenomics(MGX)”, and clicking 
“products.” Then selecting “Merged Tables” and 
downloading the file titled 
“taxonomic_profiles.tsv.gz”. Functional pathway 
data was downloaded via the file titled 
“pathabundance.tsv.gz" within the Merged 
Tables tab. 

Software/code R code Github
https://github.com/maevekrueger/U
FPF_metagenomics new R 4.2.3

Software/code Python code

Github

https://github.com/maevekrueger/U
FPF_metagenomics/blob/main/Bioi
nformatic%20Processing%20of%2
0Sequences new 3.11

Software/code BBSplit Source Forge
https://sourceforge.net/projects/bb
map/ reuse BBSplit



RESOURCE 
TYPE RESOURCE NAME SOURCE IDENTIFIER (w/ RRID)

NEW/ 
REUSE ADDITIONAL INFORMATION

Software/code ChocoPhlAn Segatalab FTP
http://cmprod1.cibio.unitn.it/biobak
ery4/metaphlan_databases reuse ChocoPhlAn _CHOCOPhlAnSGB_202307

Software/code Python
Python

https://www.python.org/downloads/
release/python-360/; 
(RRID:SCR_008394) reuse 3.11

Software/code MetaPhlAn
Huttenhower Lab

https://huttenhower.sph.harvard.ed
u/metaphlan; (RRID:SCR_004915) reuse

MetaPhlAn 4

Software/code HUMAnN Huttenhower Lab
https://huttenhower.sph.harvard.ed
u/humann; (RRID:SCR_014620) reuse HUMAnN 3.5

Software/code MetaCyc MetaCyc
https://metacyc.org/; 
(RRID:SCR_007778) reuse 24

Software/code ANCOM-BC2

Bioconductor 

https://bioconductor.org/packages/r
elease/bioc/vignettes/ANCOMBC/i
nst/doc/ANCOMBC2.html; 
(RRID:SCR_024901) reuse 2

Software/code ANCOM-BC
Bioconductor 

https://www.bioconductor.org/pack
ages/release/bioc/html/ANCOMBC.
html reuse package that ANCOM-BC2 is contained in; 2.0.3

Software/code R R Project
https://www.r-project.org/;  
(RRID:SCR_001905) reuse 4.2.3

Software/code readxl

Comprehensive 
R Archive 
Network

https://cran.r-
project.org/web/packages/readxl/in
dex.html; (RRID:SCR_018083) reuse 1.4.3

Software/code openxlsx

Comprehensive 
R Archive 
Network

https://cran.r-
project.org/web/packages/openxlsx
/index.html; (RRID:SCR_019185) reuse 4.2.5.2

Software/code tidyverse

Comprehensive 
R Archive 
Network

https://cran.r-
project.org/web/packages/tidyverse
/index.html; (RRID:SCR_019186) reuse 2.0.0

Software/code ape

Comprehensive 
R Archive 
Network

https://cran.r-
project.org/web/packages/ape/inde
x.html; (RRID:SCR_017343) reuse 5.7-1

Software/code vegan

Comprehensive 
R Archive 
Network

http://cran.r-
project.org/web/packages/vegan/in
dex.html; (RRID:SCR_011950) reuse 2.6-4

Software/code pairwiseAdonis Github
https://github.com/pmartinezarbizu/
pairwiseAdonis reuse 0.4.1



RESOURCE 
TYPE RESOURCE NAME SOURCE IDENTIFIER (w/ RRID)

NEW/ 
REUSE ADDITIONAL INFORMATION

Software/code arsenal

Comprehensive 
R Archive 
Network

https://cran.r-
project.org/web/packages/arsenal/i
ndex.html reuse 3.6.3

Software/code compositions

Comprehensive 
R Archive 
Network

https://cran.r-
project.org/web/packages/composit
ions/index.html reuse 2.0-6

Software/code phyloseq
Bioconductor 

https://www.bioconductor.org/pack
ages/release/bioc/html/phyloseq.ht
ml; (RRID:SCR_013080) reuse 1.44.0

Software/code ggplot2

Comprehensive 
R Archive 
Network

https://cran.r-
project.org/web/packages/ggplot2/i
ndex.html; (RRID:SCR_014601) reuse 3.4.2

Software/code ggVennDiagram

Comprehensive 
R Archive 
Network

https://cran.r-
project.org/web/packages/ggVenn
Diagram/index.html reuse 1.2.3

Software/code ggbeeswarm

Comprehensive 
R Archive 
Network

https://cran.r-
project.org/web/packages/ggbeesw
arm/index.html reuse 0.7.2

Software/code ggpubr

Comprehensive 
R Archive 
Network

https://cran.r-
project.org/web/packages/ggpubr/i
ndex.html; (RRID:SCR_021139) reuse 0.6.0

Software/code camcorder

Comprehensive 
R Archive 
Network

https://cran.r-
project.org/web/packages/camcord
er/index.html reuse 0.1.0

Software/code paletteer

Comprehensive 
R Archive 
Network

https://cran.r-
project.org/web/packages/paletteer
/index.html reuse 1.5.0

Software/code WGCNA

Comprehensive 
R Archive 
Network

https://cran.r-
project.org/web/packages/WGCNA
/index.html; (RRID:SCR_003302) reuse 1.72-1

Software/code afex

Comprehensive 
R Archive 
Network

https://cran.r-
project.org/web/packages/afex/ind
ex.html; (RRID:SCR_022857) reuse 1.3-0

Software/code emmeans

Comprehensive 
R Archive 
Network

https://cran.r-
project.org/web/packages/emmean
s/index.html; (RRID:SCR_018734) reuse 1.8.7



RESOURCE 
TYPE RESOURCE NAME SOURCE IDENTIFIER (w/ RRID)

NEW/ 
REUSE ADDITIONAL INFORMATION

Software/code multcomp

Comprehensive 
R Archive 
Network

https://cran.r-
project.org/web/packages/multcom
p/index.html; (RRID:SCR_018255) reuse 1.4-25

Software/code kableExtra

Comprehensive 
R Archive 
Network

https://cran.r-
project.org/web/packages/kableExt
ra/index.html reuse 1.3.4

Software/code dplyr

Comprehensive 
R Archive 
Network

https://cran.r-
project.org/web/packages/dplyr/ind
ex.html; (RRID:SCR_016708) reuse 1.0.10

Software/code stringr

Comprehensive 
R Archive 
Network

https://cran.r-
project.org/web/packages/stringr/in
dex.html; (RRID:SCR_022813) reuse 1.5.0

Software/code broom

Comprehensive 
R Archive 
Network

https://cran.r-
project.org/web/packages/broom/in
dex.html reuse 1.0.5

Software/code reshape2

Comprehensive 
R Archive 
Network

https://cran.r-
project.org/web/packages/reshape
2/index.html; (RRID:SCR_022679) reuse 1.4.4

Protocols DNA Extraction Not available

Protocols

Library 
Preparation and 
Sequencing Not available

DNA extraction & library prep and sequencing 
were done by CosmosID Inc. The methods 
provided from CosmosID Inc. are available in 
our manuscript. If you would like further 
information regarding their procedures, you can 
find their contact information listed on their 
website: https://www.cosmosid.com/








































