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1 Computation Details

1.1 The prior distributions for hyperparameters for joint modeling:

5, ~ IG(0.01,0.01)
2, ~ 1G(0.01,0.01)

Az ~ logNormal(0,100)
ps ~ Beta(100,900)
75, ~ 1G(0.01,0.01)
m, ~ I1G(0.01,0.01)
pyo ~ Dirichlet(1,1,1)
py1 ~ Dirichlet(1,1,1)
Ay ~ logNormal(0,100)
5, ~ 1G(0.01,0.01)
2, ~ IG(0.01,0.01)
p:0 ~ Beta(l,1)

p:1 ~ Beta(1,1)

Az1 ~ logNormal(0,100)
A2 = A t+d;

d, ~ logNormal(0,100).



1.2 The conditional posterior distributions:
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{ o = 5
Piyo = A+B+C

2

-1 Iiz=0,TIiz=1

A = (1_py)(7€y) Zexp(— o0 2 )py()() Dyo1

-1 (i —>\ ) Iiz=0, _IL;z=1

B = Py(7'12y) zewp(—%)pyw Py11
Tiy



2

-1 i+ NP o g
C = py(le) éexp(_M) i2=0_ I;z=1 }

2 Py20 Py21
27'1y

2 Goy 1 2
Toy" ~ IG(T"‘O[, ﬁ+§ZM2y1(1y:

2 Gly 1 & 29 1 &
le" ~ IG( B +a, ﬁ+§2(ﬂiy_)‘y) Ly 52 Nzy+)‘ y:2))
i=1 i=1

MQ
Ma
MQ

pgol- ~ Dzmchlet( 1(Iiz = 0,1;y, = 0), 1(Iiz = 0,1;y = 1), (I = 0,1, = 2))

1

MQTL
Mal
™Mal

pyl- ~ Dirichlet() 1(Iip =111 =1), > 1(lip = 1,5y =1), Y 1(Liz =1,1; = 2))

=1 =1 =1
Iiz|- ~ Ber(piz)
A
{ Diz = A+B
_1 zi — Aa1)? - -
A = pm(7_122) zexp(_(zil))pzbz Opillz !
le
1 Zi - )\z 2 P e
B = gy e P (o) )
0z
2 GOZ
7_Oz|' ~ IG( 2 + a, B"’ Z _)‘ZO zzzo))
2 Glz
el o~ IG5+ o 6+§Z(z— > =1))
=1
G G
=l ~ Beta(3 (L. = 1, Iy = 0), > 1(Ii. = 0, I;; = 0))
=1 =1
G G
pal ~ Beta(D 1. =11 =1),Y 1(I;z =0,I;; = 1))
i=1 1=1

where 6|- means the distribution of € condition on all other parameters and the data; o = 0.01,
6 = 0.01, G = 3924 the total number of genes, n = 5 the number of replicates for binidng data,
n, = 6 the number of replicates for expression data, Go, = ZZ 11(Liz = 0),G1z = Z 1L, = 1),
Goy = Zszl 1(Iiy = 0),Gyy = Zszl Iy = 1), Gy = E 1 LTy = 2),Go: = Z 1 1(Ziz = 0),
Gi. = Y5 1(I;, = 1).



Simulation Pr(liz=1) Pr(DE|l;;=0)  Pr(DE|liz=1) | Pr(Iiz=1|I;z=0) Pr(I;,=1|I;z=1)

truth 0.2 0.05 0.8 0.0 1.0
prior 1 | 0.21440.003 | 0.004£0.001 0.865+0.021 | 0.152+0.031  0.966+0.006
prior 2 | 0.155£0.004 | 0.008£0.004 0.923£0.023 | 0.167£0.038  0.981£0.005

Table 1: The parameter estimations in simulation study 1. Prior 1: p, ~ Beta(200,800); Prior 2:
Pz ~ Beta(100,900).



Ranks of target genes using mean scores

Figure 1: The scatter plot of ranks of the known Lrp target genes when using maximum sequence
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Ranks of target genes using maxium scores

scores vs mean sequence scores to summarize the sequence data for Lrp data.




Simulation 7
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Figure 2: ROC curves for simulation study 7. The mean and standard errors of sensitivities (the

vertical tick marks on the line) were used to evaluate the performance of each model.



AUC for different methods
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Figure 3: Boxplots of Area Under Curves (AUC) for the simulated data sets using simulation set-up

7, the simulation was repeated 50 times.



Simulation 2
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Figure 4: ROC curves for comparing joint modeling and combing p-value approaches in Simulation

set-up 2 .



Simulation 1
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Figure 5: ROC curves for using different priors for Pr(I;) = 1 in simulation 1. Prior 1: p, ~

Beta(200,800); Prior 2: p, ~ Beta(100,900).



