Text S1

For k =1,...,22 gut microbiota spp. groups with j = 1,...,16 patterns, let the p-values of the patterns
Jk.4, Jr,a without day 120 (j,3), jk,a without days 30 and 120 (ji2), and ji 4 without days 10, 30, and
P

Jk,29

and P;

Jk,17

120 (jx,1), be denoted as P, ,, P;

Jk,39

respectively (obtained using Tuke’s method). These

patterns are considered to be part of the pattern family jr. We aim to test the following:

Hp : min <|:u‘jk,4|7 |/’I’jk,3|7 |/’l’jk,2|7 |/‘ij,1 |) > 0.67

H; : min (lUjk,4|v |:ujk,3|’ |/J“jk,2|’ |/‘1’jk,1|) < 0.67
which corresponds to

Ho : {|pjpal =067} 0 {{, | = 0.67F N { |, .| = 0.67F N {|pj, .| > 0.67}

Hi: {|ija] <0673 U {|ujp | < 0.67} U {|uj,,| < 0.67} U {|uj,.| < 0.67}

Given an arbitrary significance level o, the following procedures are performed after finding a four time

point pattern ji 4 whose mean is significantly close to zero:

1. If P,

i s < /2, then jj 5 is tested at significance level a* /2

2. If P

ins < /3, then jy 5 is tested at significance level a* /3

3. If P;

ine < /4, then jy 1 is tested at significance level o* /4

The Bonferroni adjusted p-value for gut microbiota spp. group k is denoted as
Py = (num patterns tested in gut microbiota spp. group k) x min;ex (P, ,)

Without loss of generality, we will prove that the FDR is controlled when step 1 is implemented - proofs
for the other steps are similarly formed. This proof relies on the proof provided in Guo et al. (2010). We
let V' be the number of false positives, Iy = {1 < k < 22|H;} be the set of indices of false null hypotheses,

a* = a x R/(22 x 16) (obtained from Guo et al., 2010), and I(-) be an indicator function. We then



express V as:

V= Z 1 (Reject Hy for jk|H0))
kel
_Z 2<P7k4§a*|H0)+<ij4§a/2 ]ksga*/QlHO)))
kel
Then
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=> > —Pr{Uil, ((0"/2 < Py, <o R=r[Ho) + (Pj,, <0"/2, Py, <a”/2, R=r[Ho))}
r=1kel,
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<>y Z {Pr(a*/2< Pj,, <a*,R=r|Hy) +Pr (P, <a*/2,P;,, <a*/2,R=r|H)}
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The above inequality follows from the Bonferroni inequality
22 16 4
SZ Z Z - {Pr (a*/2 <P, <o R= r|H0) 4
r=1kel; j=1
maz (Pr (Pm < a’/2,R = 1[Ho) ,Pr (P, , < a* /2, R =1|Ho))}
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maz (Pr (P;, , < a*/2|Hp) ,Pr (P; . < a*/2|Hy)) x Pr (RCH =r —1
(Pr (Py,.. < a*/2|Hy) , Pr (Py, , < a*/2|Ho)) x Pr

The above simplification results from the assumption that each gut microbiota spp. group

is independent of each other, where R(~*) denotes the number of rejections in the step up
[+1
procedure with critical constants a; = ;—ZJ =1,...,22—1Dbased on {Py,..., P }\{Ps}
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The above inequality follows from Pr(pvalue < p) < p, for any p € (0,1) under Hy



:iZii{a*xPr(R(_k)zr—l)}

r=1kel; j=1
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