[bookmark: _GoBack]Table S1. Characteristics of atopic wheezers at 5 years comparing those included in with those excluded from the analysis. Inclusion in the analysis was based on having a stool sample collected at 3 months of age.
	Variable
	Included
(n=27)
	Excluded
(n=32)
	P value

	Child
Sex
Male
Female
Breastfeeding
No
Yes
Period breastfeeding (months)
Median (range)
Type of delivery
Vaginal
Caesarean
Birth order
1st
2nd -3rd
≥4th
	

13 (48%)
14 (52%)

1 (4%)
26 (96%)

13 (4-20)

17 (63%)
10 (37%)

9 (33%)
11 (41%)
7 (26%)
	

21 (66%)
11 (34%)

0 (0%)
32 (100%)

13 (10-18)

23 (72%)
9 (28%)

6 (19%)
14 (44%)
12 (37%)
	

0.176


0.280


0.948

0.465


0.230

	Household
Maternal educational status
Illiterate
Primary complete
Secondary complete 
Socioeconomic level
Low
Medium
High
Agricultural activities
No
Yes
Potable water
No
Yes
Bathroom
Latrine/Field
WC
	

1 (4%)
21 (78%)
5 (18%)

10 (37%)
9 (33%)
8 (30%)

13 (48%)
14 (52%)

15 (56%)
12 (44%)

17 (63%)
10 (37%)
	

4 (12%)
16 (50%)
12 (38%)

9 (28%)
9 (28%)
14 (44%)

15 (47%)
17 (53%)

21 (66%)
11 (34%)

23 (72%)
9 (28%)
	

0.083



0.529



0.922


0.429


0.465

	Antibiotics and infections 
Antibiotics
Maternal antibiotics in pregnancy
No
Yes
Period (days)
Median (IQR)
During first year of life (courses)
0
1
2-4
Infections during first year
Acute respiratory (episodes)
0
1
2
3-5
Acute diarrhoea
No
Yes
	


9 (33%)
18 (67%)

10 (3-21)

14 (52%)
11 (41%)
2 (7%)


0 (0%)
3 (26%)
11 (41%)
9 (33%)

13 (48%)
14 (52%)
	


14 (44%)
18 (56%)

8 (5-10)

18 (56%)
9 (28%)
5 (16%)


2 (6%)
9 (28%)
12 (38%)
9 (28%)

12 (38%)
20 (62%)
	


0.414


0.101

0.455




0.597




0.410














Table S2. Characteristics of study subjects in reduced cohort for whom fungal sequencing data were analysed

	Variable
	Atopic wheezers
(n=10)
	Controls
(n=22)
	P value

	Child
Sex
Male
Female
Breastfeeding
No
Yes
Period breastfeeding (months)
Median (range)
Type of delivery
Vaginal
Caesarean
Birth order
1st
2nd -3rd
≥4th
	

7 (70%)
3 (30%)

0 (0%)
10 (100%)

14 (9-16)

7 (70%)
3 (30%)

5 (50%)
2 (20%)
3 (30%)
	

11 (50%)
11 (50%)

0 (0%)
22 (100%)

13 (12-16)

18 (82%)
4 (18%)

7 (32%)
9 (41%)
6 (27%)
	

0.253


-


0.962

0.376


0.412

	Household
Maternal educational status
Illiterate
Primary complete
Secondary complete 
Socioeconomic level
Low
Medium
High
Agricultural activities
No
Yes
Potable water
No
Yes
Bathroom
Latrine/Field
WC
	

0 (0%)
9 (90%)
1 (10%)

2 (20%)
3 (30%)
5 (50%)

6 (60%)
4 (40%)

4 (40%)
6 (60%)

8 (80%)
2 (20%)
	

1 (5%)
14 (64%)
7 (32%)

10 (45%)
7 (32%)
5 (23%)

10 (45%)
12 (55%)

13 (59%)
9 (41%)

16 (73%)
6 (27%)
	

0.358



0.318



0.352


0.267


0.512

	Antibiotics and infections 
Antibiotics
Maternal antibiotics in pregnancy
No
Yes
Period (days)
Median (IQR)
During first year of life (courses)
0
1
2-4
Infections during first year
Acute respiratory (episodes)
0
1
2
3-5
Acute diarrhoea
No
Yes
	


3 (30%)
7 (70%)

7 (0-9)

7 (70%)
3 (30%)
0 (0%)


0 (0%)
3 (30%)
4 (40%)
3 (30%)

5 (50%)
5 (50%)
	


13 (59%)
9 (41%)

0 (0-5)

12 (55%)
8 (36%)
      3 (13%)


1 (5%)
14 (63%)
6 (27%)
1 (5%)

10 (45%)
12 (55%)
	


0.126


0.109

0.631




0.12




0.81















Table S3. Differentially abundant microbial OTUs (FDR<0.05) between atopic wheezers and controls calculated by DESeq2. P values are corrected for false discovery rate. OTUs shaded in grey remained statistically significant after controlling for confounding (Table S4).

[image: ]












Table S4. Microbial taxa associated with atopic wheezing corrected for major confounding effects known to affect microbiome composition using MaAsLin. Direction of the correlation coefficient is in relation to the control group. P values are corrected for false discovery rate. Gray shading represents the same OTUs identified as significant by DESeq2 analysis (Table S3)
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deseq
Variable Feature log2FoldChange P-value(Adj) Effect



phenotype Otu4_Veillonella -2.53036231 3.98E-11 increased -2.6510012 -2.4097234
phenotype Otu5_Streptococcus 4.562114993 3.98E-11 decreased 4.34260055 4.78162944
phenotype Otu7_Bacteroides -3.048205378 7.12E-11 increased -3.1976966 -2.8987142
phenotype Otu9_Streptococcus 2.227899696 0.004002623 decreased 2.01960114 2.43619825
phenotype Otu010_Streptococcus 3.275203973 2.04E-05 decreased 3.04766741 3.50274053
phenotype Otu018_Ruminococcus_gnavus 3.626695232 0.001629247 decreased 3.30974875 3.94364171
phenotype Otu026_Veillonella 2.96323589 0.005613693 decreased 2.67680938 3.2496624
phenotype Otu179_Bifidobacterium -4.510033958 2.25E-05 increased -4.8273551 -4.1927128



phenotype 58	__Debaryomyces_hansenii 3.281004365 5.64E-05 increased 2.77607299 3.78593574
phenotype 558	__Candida_tropicalis 2.898144691 0.000318163 increased 2.39918176 3.39710762
phenotype 638	__uncultured_fungus_Saccharomycetales3.269859785 0.000152268 increased 2.73474031 3.80497926
phenotype 639__Saccharomycetes 3.332536142 8.21E-05 increased 2.80805337 3.85701891
phenotype 642	__uncultured_fungus_Saccharomycetales4.014928165 6.51E-06 increased 3.46305197 4.56680436
phenotype 643	__uncultured_fungus_Saccharomycetales3.270794984 0.000112495 increased 2.74586052 3.79572945
phenotype 716	__uncultured_fungus_Saccharomycetales-3.986651702 7.64E-07 decreased -4.4864069 -3.4868965
phenotype 717	__uncultured_fungus_Saccharomycetales-4.048535982 5.97E-07 decreased -4.5511721 -3.5458998
phenotype 1269	__uncultured_fungus_Saccharomycetales3.01162348 0.000381997 increased 2.48614246 3.5371045
phenotype 1295	__uncultured_fungus_Saccharomycetales3.972936551 0.000361805 increased 3.28249384 4.66337926
phenotype 1328__Saccharomyces -2.226593774 0.001353914 decreased -2.6572829 -1.7959046
phenotype 1529	__Pichia_kudriavzevii -6.382235154 2.53E-13 decreased -6.9228509 -5.8416194
phenotype 1531	__Pichia_kudriavzevii -3.421151972 2.82E-08 decreased -3.8030808 -3.0392231
phenotype 1533	__Pichia_kudriavzevii -3.428720717 2.23E-08 decreased -3.8086674 -3.048774
phenotype 1534	__Pichia_kudriavzevii -3.678005795 1.55E-08 decreased -4.0810328 -3.2749788
phenotype 1538	__Pichia_kudriavzevii -6.390693585 9.03E-13 decreased -6.9451013 -5.8362859
phenotype 1539	__Pichia_kudriavzevii -3.500899674 3.85E-08 decreased -3.8956113 -3.1061881
phenotype 1540	__Pichia_kudriavzevii -3.611739997 1.14E-08 decreased -4.0039118 -3.2195682
phenotype 1541	__Pichia_kudriavzevii -1.726459671 0.00096672 decreased -2.0507199 -1.4021995



Fungal features



95% CI
Bacterial features










deseq

Variable Feature

log2FoldChange

P-value(Adj)Effect

phenotype

Otu4_Veillonella -2.53036231 3.98E-11increased -2.6510012 -2.4097234

phenotype

Otu5_Streptococcus 4.562114993 3.98E-11decreased 4.342600554.78162944

phenotype

Otu7_Bacteroides -3.048205378 7.12E-11increased -3.1976966 -2.8987142

phenotype

Otu9_Streptococcus 2.227899696 0.004002623decreased 2.019601142.43619825

phenotype

Otu010_Streptococcus 3.275203973 2.04E-05decreased 3.047667413.50274053

phenotype

Otu018_Ruminococcus_gnavus 3.626695232 0.001629247decreased 3.309748753.94364171

phenotype

Otu026_Veillonella 2.96323589 0.005613693decreased 2.67680938 3.2496624

phenotype

Otu179_Bifidobacterium -4.510033958 2.25E-05increased -4.8273551 -4.1927128

phenotype

58	__Debaryomyces_hansenii 3.281004365 5.64E-05increased 2.776072993.78593574

phenotype

558	__Candida_tropicalis 2.898144691 0.000318163increased 2.399181763.39710762

phenotype

638	__uncultured_fungus_Saccharomyce t a l e s 3.269859785 0.000152268increased 2.734740313.80497926

phenotype

639__Saccharomycetes 3.332536142 8.21E-05increased 2.808053373.85701891

phenotype

642	__uncultured_fungus_Saccharomyce t a l e s 4.014928165 6.51E-06increased 3.463051974.56680436

phenotype

643	__uncultured_fungus_Saccharomyce t a l e s 3.270794984 0.000112495increased 2.745860523.79572945

phenotype

716	__uncultured_fungus_Saccharomyce t a l e s -3.986651702 7.64E-07decreased -4.4864069 -3.4868965

phenotype

717	__uncultured_fungus_Saccharomyce t a l e s -4.048535982 5.97E-07decreased -4.5511721 -3.5458998

phenotype

1269	__uncultured_fungus_Saccharomyc e t a l e s 3.01162348 0.000381997increased 2.48614246 3.5371045

phenotype

1295	__uncultured_fungus_Saccharomyc e t a l e s 3.972936551 0.000361805increased 3.282493844.66337926

phenotype

1328__Saccharomyces -2.226593774 0.001353914decreased -2.6572829 -1.7959046

phenotype

1529	__Pichia_kudriavzevii -6.382235154 2.53E-13decreased -6.9228509 -5.8416194

phenotype

1531	__Pichia_kudriavzevii -3.421151972 2.82E-08decreased -3.8030808 -3.0392231

phenotype

1533	__Pichia_kudriavzevii -3.428720717 2.23E-08decreased -3.8086674 -3.048774

phenotype

1534	__Pichia_kudriavzevii -3.678005795 1.55E-08decreased -4.0810328 -3.2749788

phenotype

1538	__Pichia_kudriavzevii -6.390693585 9.03E-13decreased -6.9451013 -5.8362859

phenotype

1539	__Pichia_kudriavzevii -3.500899674 3.85E-08decreased -3.8956113 -3.1061881

phenotype

1540	__Pichia_kudriavzevii -3.611739997 1.14E-08decreased -4.0039118 -3.2195682

phenotype

1541	__Pichia_kudriavzevii -1.726459671 0.00096672decreased -2.0507199 -1.4021995

Fungal features

95% CI

Bacterial features
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Maaslin
Variable Feature Coefficient P-value(Adj) Q-value Effect



phenotype Bifidobacterium_179 0.022995824 1.05E-12 8.64E-11 increased 0.02169825 0.0242934
phenotype Veillonella_dispar_132 -0.009221711 0.002546405 0.10440262 decreased -0.0106249 -0.0078185
phenotype Veillonella_86 -0.007846966 0.029385981 0.6277335 decreased -0.0094878 -0.0062061
phenotype Veillonella_26 -0.01672651 0.030775316 0.6277335 decreased -0.0201968 -0.0132562
phenotype Streptococcus_135 -0.005014389 0.044495805 0.6277335 decreased -0.0071267 -0.0029021
phenotype Bifidobacterium_103 0.008454225 0.047518638 0.6277335 increased 0.00639847 0.01050998



phenotype Pichia_kudriavzevii_1538 -0.20398067 0.003259651 0.08131335 decreased -0.2268391 0.28743912
phenotype Pichia_kudriavzevii_1534 -0.035631044 0.003503642 0.08131335 decreased -0.0396671 0.05036711
phenotype Pichia_kudriavzevii_1531 -0.035847101 0.004313118 0.08131335 decreased -0.040034 0.05113405
phenotype Pichia_kudriavzevii_1533 -0.030938162 0.004960491 0.08131335 decreased -0.0346121 0.04435211
phenotype Pichia_kudriavzevii_1539 -0.032161699 0.005553071 0.08131335 decreased -0.0360469 0.04634688
phenotype Pichia_kudriavzevii_1541 -0.025088816 0.006382932 0.08131335 decreased -0.0281781 0.0363681
phenotype Pichia_kudriavzevii_1540 -0.030976094 0.006941384 0.08131335 decreased -0.0348236 0.04502356
phenotype Saccharomyces_1327 -0.106618693 0.008888698 0.09110916 decreased -0.1204243 0.15702429
phenotype Aspergillus_flavus_1703 -0.242206112 0.026123419 0.22469852 decreased -0.2799263 0.37992633
phenotype Aspergillus_flavus_1631 -0.225877873 0.027402259 0.22469852 decreased -0.2615235 0.35602348
phenotype Saccharomycetales_uncultured_716 -0.169115446 0.035458435 0.26432651 decreased -0.1853351 0.22833514
phenotype Saccharomycetales_uncultured_717 -0.183518287 0.041686809 0.26766654 decreased -0.1899307 0.20693072
phenotype Leotiomyctetes_uncultured_1500 -0.016332092 0.046462763 0.26766654 decreased -0.0223673 0.03836733



95% CI
Bacterial features



Fungal features










Maaslin

Variable Feature Coefficient P-value(Adj)Q-value Effect

phenotype Bifidobacterium_179 0.022995824 1.05E-12 8.64E-11

increased 0.02169825 0.0242934

phenotype Veillonella_dispar_132 -0.009221711 0.0025464050.10440262

decreased -0.0106249 -0.0078185

phenotype Veillonella_86 -0.007846966 0.029385981 0.6277335

decreased -0.0094878 -0.0062061

phenotype Veillonella_26 -0.01672651 0.030775316 0.6277335

decreased -0.0201968 -0.0132562

phenotype Streptococcus_135 -0.005014389 0.044495805 0.6277335

decreased -0.0071267 -0.0029021

phenotype Bifidobacterium_103 0.008454225 0.047518638 0.6277335

increased 0.006398470.01050998

phenotype Pichia_kudriavzevii_1538 -0.20398067 0.0032596510.08131335

decreased -0.22683910.28743912

phenotype Pichia_kudriavzevii_1534 -0.035631044 0.0035036420.08131335

decreased -0.03966710.05036711

phenotype Pichia_kudriavzevii_1531 -0.035847101 0.0043131180.08131335

decreased -0.0400340.05113405

phenotype Pichia_kudriavzevii_1533 -0.030938162 0.0049604910.08131335

decreased -0.03461210.04435211

phenotype Pichia_kudriavzevii_1539 -0.032161699 0.0055530710.08131335

decreased -0.03604690.04634688

phenotype Pichia_kudriavzevii_1541 -0.025088816 0.0063829320.08131335

decreased -0.0281781 0.0363681

phenotype Pichia_kudriavzevii_1540 -0.030976094 0.0069413840.08131335

decreased -0.03482360.04502356

phenotype Saccharomyces_1327 -0.106618693 0.0088886980.09110916

decreased -0.12042430.15702429

phenotype Aspergillus_flavus_1703 -0.242206112 0.0261234190.22469852

decreased -0.2799263 0.37992633

phenotype Aspergillus_flavus_1631 -0.225877873 0.0274022590.22469852

decreased -0.26152350.35602348

phenotype Saccharomycetales_uncultured_716 -0.169115446 0.0354584350.26432651

decreased -0.18533510.22833514

phenotype Saccharomycetales_uncultured_717 -0.183518287 0.0416868090.26766654

decreased -0.18993070.20693072

phenotype Leotiomyctetes_uncultured_1500 -0.016332092 0.0464627630.26766654

decreased -0.0223673 0.03836733

95% CI

Bacterial features

Fungal features
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