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Figure S4
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Figure S6

Cilia-Associated p73 Tracheal
Genes (1398) ChiP-seq (930)

(p-value = 4.53E-06)

Overlap of Cilia-Associated Gene Set Overlap of Cilia-Associated Gene Set
and p73 ChiP-seq and p73 ChIP-seq
Gene Symbol g-value Difsrt:r:".?s(gp) gggg?ggii:g Gene Symbol g-value Difi‘;":lc.l?s(gp) gggg“;gg;r’:g
Traf3ip1 7.9433E-123 -4,151 v Rrp15 1.99526E-15 -26
4833427GO6Rik | 5.0119E-114 -3,895 v Tmem101 1.99526E-15 -22
Hs6st2 1.9953E-110 8,582 v Pih1d2 3.98107E-15 -7
Rbl2 1.2589E-107 12,036 v Hdac8 1.25893E-14 23,315
Foxji 1.5849E-103 8,146 v Lgalsi2 1.58489E-14 23,839
Cct4 6.30957E-96 -1,122 v Eps8 1.99526E-13 -537 v
Ercc3 1E-92 20,031 Med12l 1.99526E-13 -15,360
Spatai8 3.16228E-84 -1,498 Pla2g16 3.16228E-13 -4,289
Lztfl1 1.99526E-75 5,409 Edca 5.01187E-13 -23
Glipri 3.98107E-75 -209 Cep135 1.58489E-12 411
Usp2 2.51189E-72 -180 v Ugtia6a 1.58489E-12 -192 v
Slc38a6 1.25893E-70 8,104 v Mrpl39 5.01187E-12 -61
6430531B16Rik | 5.01187E-69 8,233 v Dnaic1 6.30957E-12 -3,120
Rgs3 6.30957E-69 2,338 v Rel 1.25893E-11 189
Slc25a17 3.16228E-68 3,624 v Pepd 1.99526E-11 4,566
Myb 5.01187E-67 4,187 v Tmem69 3.16228E-11 -45
Trp73 1.58489E-64 -8,719 v Man2c1 5.01187E-11 55
Gm684 5.01187E-57 9,498 v Sord 1.25893E-10 -3,167 v
Zfp51 3.98107E-50 -11,405 Psmf1 1.58489E-10 -53
Ccdci13 1.58489E-47 13,738 Alkbh3 1.99526E-10 -42
Trit1 2.51189E-46 -2,229 v Gapvd1 6.30957E-10 987
Gnpnati 1.25893E-45 -17,281 Riiad1 7.94328E-10 3,844 v
Stk33 3.98107E-45 3,531 Ap3m2 0.000000001 -5,110 v
Glis3 5.01187E-42 22,548 v Ccdci7 0.000000001 -45 v
Fam161a 6.30957E-40 -16 v Foxj1 1.25893E-09 5,828 v
Tp73 1.25893E-39 -161 Dnaic2 1.99526E-09 -24,855 v
Exo1 7.94328E-38 -4,782 Rfx3 2.51189E-09 -13,813
Cyp2si 7.94328E-38 -2,1047 v Jag1 6.30957E-09 8,416 v
Tubb4b 3.98107E-37 -767 v 1110004E09Rik | 7.94328E-09 -26
Foxj1 5.01187E-37 5,006 v B230118HO7Rik | 1.25893E-08 -961
Dcdc2a 1.58489E-36 24,669 Anxas 3.16228E-08 -148
Aoxi 6.30957E-35 22,462 2610028H24Rik | 3.98107E-08 -1,709
Ppil6 1.25893E-32 814 v Golga3 5.01187E-08 -54
Wdr3s 1.58489E-32 -9,073 v Nhsi1 7.94328E-08 -19,948
Sirt3 3.16228E-32 558 1700001CO2Rik | 7.94328E-08 1596
Cyp2si 2.51189E-31 -15,181 v Ect2 1.58489E-07 11,005
Pex3 5.01187E-31 -39 Cryaa 2.51189E-07 8,583
Banp 6.30957E-28 303 Faf2 2.51189E-07 7,552
Fxn 3.16228E-26 10,028 v 2700049A03Rik | 2.51189E-07 208
Mtg1 3.16228E-26 -17 Bms1 5.01187E-07 3
Cmbl 1.25893E-25 1,029 v Entpd5 7.94328E-07 482 v
Ankrd10 3.16228E-22 -8,753 Sic25a17 0.000001 3,919 v
Arc 6.30957E-21 6,716 Dgcré 1.25893E-06 4,841
Tmem57 2.51189E-20 -2,702 Dpcd 1.58489E-06 5,594
Zfp667 5.01187E-20 -1,941 Lrpprc 1.58489E-06 2,588
Spag16 1E-19 2,678 Sic47a2 1.58489E-06 22,724
Stx16 6.30957E-19 -46 v Slc35b1 1.99526E-06 3,663 v
Tiam1 3.98107E-18 -15,934 v Dpagt1 1.99526E-06 -31
Hipk1 5.01187E-18 -19,180 Mettl15 7.94328E-06 -32
2310007B03Rik | 5.01187E-18 7 v MIIt10 0.00001 -7,089 v
Atpévih 1E-17 20,715 v Nek2 3.16228E-05 -1,283
Krr1 1.99526E-17 29 Glipri 6.30957E-05 549
Sec24b 1E-16 6,221 v Cesib 6.30957E-05 -222 v
Megf6 3.98107E-16 10,490 v B230118HO7Rik | 6.30957E-05 -82
Rbm34 1E-15 -27 Tnpo3 6.30957E-05 77
Mphosph10 1.99526E-15 -20 Rcbtb2 0.000199526 -12,004 v

*Gray highlighting indicates genes that were differentially expressed after ectopic overexpression
of p73 in either p73+/+ and/or p73-/- MTEC cultures



Table S1. Quantification of Epithelial Cells within Pulmonary Epithelium

Trachea

Bronchiole

Number of the indicated type cells / Total number of all cells lining the
respiratory epithelium in a field of view

Number of the indicated type cells / Total number of all cells
lining the respiratory epithelium in a field of view

Genotype Neuroendocrine Mucin Ciliated Club Basal Neuroendocrine { Mucin { Ciliated Club
4798 0/101 16/46 15/61 18760 0/48 0/52 36/92 19/38
0/67 0/94 23/57 20/76 10/46 6/130 1/31 36/129 22/40
13/110 0/82 7119 16/39 21/90 3/106 2/49 30/90 22/31
0/98 0/84 14/32 12/50 12/48 7167 0/44 26/81 36/57
0/104 2/112 22/47 18/72 14 /50 0/66 2/32 22/94 32/48
0/71 0/91 13/37 26/97 13/54 0/55 0/62 25/72 39/70
2/81 0/77 13/39 17171 9/41 3/76 0/58 26/91 35/51
1/46 37210 20/54 13/62 12/42 0/48 0/80 27186 19/32
0/58 5/167 22/41 16/42 12746 4/80 3/63 18/46 42/60
0/67 37121 18/58 18/44 13/39 0/113 2/60 10/56 45/60
0/93 1/76 18/45 15/34 13/36 0/89 1/73 9/30 20/31
p73+/+ 0/66 37141 15/44 12/39 10/36 0/118 4/64 9/26 26/43
2/89 2/76 24/63 20/70 21/65 0/75 0/72 19/60 20/32
1/46 2/78 20/48 12739 11/31 71784 0/43 15/44 28/42
0/67 0/132 27174 14 /52 12/45 0/124 0/31 10/34 28/40
0/102 0/104 25/68 20/60 16/35 0/90 3/88 10/38 79/90
0/57 5/86 22/60 12749 19/64 2/55 0/59 33/89 49/63
0/86 0/79 24/66 15/50 23/72 0/46 1747 12/31 35/53
2/91 6/134 15/53 56 /118 20/71 0/53 0/51 8/41 38/57
1749 18/213 19/51 14747 25/86 3/85 5/87 10/71 38/51
0/51 0/95 19/61 9/27 12/38 0/62 2/31 12740 39/75
1/65 0/134 18/54 11/37 14751 0/69 0/64 15/64 43/63
2/53 0/92 11749 27/94 18/61 0/72 1/57 12/52 41/52
1/52 0/145 42/140 23/62 12/39 0/91 2/78 15/54 23/35
Average % Positive 15 15 36.5 31.1 29.3 18 21 29.5 66.5
Standard Deviation 2.6 2.2 6.3 7.0 5.2 2.9 2.4 6.6 8.8
1/53 4/125 10/54 24 /47 19/76 2/47 0/135 15/50 40/51
4/102 5/134 10/67 1/27 14/60 0/75 0/120 17/90 29/37
0/97 3/98 14 /50 16/54 15/59 4/143 0/114 18/92 29/35
0/71 3/142 14741 22/64 18/66 2/126 9/142 12/57 20/33
4/78 2/189 12/65 12/29 18/62 0/110 5/117 23/97 19/24
0/70 2/74 9/48 34/72 10/44 1/54 0/124 13/61 28/36
8/125 0/110 6/29 12/33 11/40 2/54 0/132 17177 35/48
5/73 7/114 12/66 10/34 13/58 1742 0/129 15/72 55/87
1/60 2/98 8/41 14 /54 12/39 6/126 2/150 13/78 75/103
1/53 5/130 5/50 14/37 18/52 1/21 0/142 15/54 75/109
4/78 41799 15/48 13/27 12/53 0/84 0/119 15/42 39/58
p73+/- 3/59 8/145 12/61 9/25 11/45 2/42 47121 15/62 28/40
3/70 3/63 9/52 15/27 26/64 0/115 0/129 9/39 25/34
1/80 71102 13/54 14740 16 /50 3/38 71135 17 /66 40/50
1/62 18/172 15/95 17749 10/46 1/44 4/88 11/62 20/29
0/97 8/92 16/77 24/54 11/43 1/46 3/98 15/78 28/38
0/74 6/135 8/54 25/53 14/41 2/74 4/104 9/44 46 /64
4/64 5/150 31/143 16/31 10/36 1/62 817151 11/70 39/55
0/78 13/155 14/65 26/52 12749 1/190 0/132 21/79 34/44
1/60 5/82 15/78 20/34 16/53 3/126 0/75 12/88 35/47
4/84 7/117 15/72 35/55 15/72 1/48 0/94 18/84 35/48
0/96 1/87 32/121 46 /64 20/78 2/60 0/124 19/87 40/55
1/65 41794 16/76 32/47 10/54 2/252 0/68 18/73 38/56
1/68 5/75 12/61 25/43 10 /42 4/68 1/110 24 /79 36 /45
Average % Positive 25 4.4 20.6 457 26.7 26 1.6 226 732
Standard Deviation 2.4 2.3 5.3 125 5.1 2.0 2.2 5.0 5.5
2740 177180 41788 16/28 8/38 4754 41755 1/55 30/36
3/106 137140 3/66 22/32 7136 3/56 11/38 0/54 21/26
3/56 8/98 2/64 13/28 9/45 6/108 10/50 2/25 25/32
1/63 6/146 2/40 20/37 11/53 1/92 9/104 1/54 47158
2/38 18/165 2/54 20/38 19/90 3/79 5/44 0/54 35/43
41750 13/110 2/50 19/31 16/73 0/63 13/32 0/27 23/28
6/68 3/66 2/48 22/30 11/59 2/79 3/38 2/41 33/42
1/75 71106 2/40 28/43 12/55 0/55 2/45 3/52 45/53
1/42 18/155 3/55 38/59 14769 4/71 7140 2/50 21/25
2/57 14/170 2/39 28/44 15/72 1/61 4/30 2/51 41/56
2177 8/70 0/36 36/56 8/41 3/96 4/48 2/30 32/45
p73-/- 41760 9/120 0/62 30/46 10/45 1/69 4/34 4/65 43/51
3/54 20/190 0/56 16/28 15/70 4/107 6/41 2/40 49/62
0/62 6/71 0/74 18/24 10/82 4165 2/50 2179 36/40
2/84 8/79 4/55 27/31 9/45 1/96 5/45 2/40 27/34
2/67 5/54 0/54 37/51 13/73 0/63 5/51 0/22 33/40
3/80 3/49 2/24 18/25 9/41 5/68 8/63 0/45 40/48
0/68 197147 3/54 7/ 5/55 5/92 9/54 1749 21/25
3/65 7163 1/27 25/33 8/51 0/54 9/71 2147 28/35
4/103 11/116 3/50 17/21 9/60 1/78 6/40 0/50 33/40
2/53 3/118 2/41 27/41 14/72 3/87 2/28 1741 28/35
3/68 27101 3/51 17/28 6/29 4/70 3/74 1/66 36/41
2/63 4/115 3/65 19/35 9/48 5/104 3/62 0/44 17/21
1/74 8/89 3/40 25/42 7142 2/78 2/82 1/40 27131
Average % Positive 37 8.3 4.1 65.0 19.0 33 123 28 81.6
Standard Deviation 2.2 3.1 2.5 9.5 3.2 2.5 8.5 2.5 4.2
10/92 18/87 67 /115 24 /149 1/51 1/53 0/48 32/61 40/92
5/48 28/196 79/123 37/171 0/49 7175 0/75 45/78 48 /117
4752 9/99 76/128 177141 2/44 3/39 0/44 36/64 47194
10/65 10/71 73 /127 137140 0/56 4/102 0/42 29/61 47 /112
6/91 16/67 95/170 19/136 0/62 2/65 0/51 49/93 59 /141
5/50 8/48 73/121 23/145 0/68 3/71 0/39 39/94 45/92
8/100 8/65 43/89 14794 2/53 4/78 0/33 38/75 45/108
7195 13/134 55/98 13/53 3/58 1175 0/67 39/69 44197
5/91 13/120 67 /96 9/97 1/52 1/42 0/49 49 /83 55/116
3/40 25/80 44179 8/63 0/72 2/57 0/47 68/101 30/72
6/54 24/139 1177191 8/74 1/29 2/77 0/52 40/68 45/105
P63/~ 6/75 12/80 90/153 117121 0/60 41760 0/84 43/96 52/123
12/130 1/74 35/63 18/107 2/48 3/45 0/56 791/152 35/73
12796 16/109 61/97 22/145 1/62 5/66 0/62 36/83 35/91
16/114 13/91 48/94 4148 1/63 2/84 0/133 32/76 57/123
5/51 6/73 34/64 4144 0/48 3/67 0/59 28/69 83/140
7170 17/130 56/94 6/59 1/60 4/80 0/117 29/60 45/90
5/65 6/69 55/87 11/63 0/64 0/76 0/84 39/74 50/103
4/63 18/103 32/49 8/88 0/42 3/65 0/76 29/50 28/62
41750 9/79 57/83 6/44 1748 4178 0/47 55/127 25/55
7165 8/57 721/99 5/54 2/54 2/53 0/80 68/134 50/102
6/68 13/149 781104 7156 0/61 5/68 0/53 33/80 28/64
2/50 14 /66 78 /112 37/209 1177 5/63 0/76 43/93 62/148
6/51 25/180 50 /88 20 /147 0/66 1/75 0/65 45 /104 35/88
Average % Positive 9.2 14.8 60.8 135 15 4.5 0.0 50.3 45.2
Standard Deviation 2.7 5.4 6.8 4.2 1.7 2.4 0.0 71 4.5




Table S4. Cilia-Associated Gene Set

MGI Gene Symbol

Ncs1
Ccdc67
1700007G11Rik
Foxjl
1110017D15Rik
Stk33
Spagl7
Ccdc39
Lrriql
Efhcl
Lrrc23
Mif1
6820408C15Rik
Traf3ipl
Kif9
Lrrc36
Fankl
Enkur
Tektd
Ccdc40
Hs6st2
Ccdc113
Wdpcp
1700016K19Rik
Nek10
Cdk1
Mdm1
BC051019
Nme5
Rsphl
Sorbs2
Melk
Calb2
Mcm8
Ckap2l
Faml6la
Ccno
Efcab10
Dnajb13
Lrwdl
2010107G23Rik
Kndcl
Spata24
Nek5
1700029J07Rik
Dnalil
Fhadl
Lrrc51
Pde3b
Fam183b
Fbxo16
Zmynd10
Tektl
Gm10639
Gsta2
Olfml2b
Agr2
Zfp667
Lrrc46
Cacnb3
Fermtl
Ttlle
Spef2

Stil

Usp2
Efhd1l
Ccnal
Bcasl
Lca5
Ropn1l
Fbpl
Qsox1
Armcé
Tbx1
EgIn3
Gstal
7fp382
Spatal?7

Nek2
Elmod1
Zfyvel9
Ccdc30
Fignll
Sptlc3
Mns1
Vwa3a
Lrguk
Naa40
Top2a
6430531B16Rik
Frrsl
Zfp354b
2610028H24Rik
Asrgll
Riiadl
Tm4sfl
Fam188b
1700012B09Rik
Fam8la
Wdré3
Efcabl
Adam15
Dnajc28
Ak7
Wdr34
Mak
Cdc25c¢
Smarcd2
BC055324
Foxn4
Rnf32
Ulk4
Rsph9
Tnn

Gins2
1700003MO02Rik
Itih2
Chmp6
Ccdc60
Ankrd54
1700026L06Rik
Agbl2
Ttll13
Cdc20
Akap14
Znrf2
Omd
Cmpk2
Cby1l
Dync2h1l
Lrrc48
Tsnaxipl
Capsl
Cdkl4
Smc2
9230110C19Rik
BC022687
Gmfg
L3mbtl2
Igca
Myh10
Dtl

Ypell
Meigl
Tal2
Tmem29
Wdr78
Ccdc108
Seracl
Mast2
Gm7173
Iqub
Nek4
Sassé
Cedc17
Tmem201

Slclad
Cntrob
Rbmx2
Nphp1l
Slc38al
Nin
Tmem107
Ublcpl
Plch1
Sdccag8
Spag6
Phcl
Fam118a
Ligl
Scrib
Tsrl
Prodh
Haus4
Gm20604
Myb
Fbxo36
Rangrf
Poli
Coro2a
Rab3ip
Pnol
4833427G06Rik
Zfp54
Ttc25
Lmin
Ankrd32
Fsipl
0df3b
Chek2
Kcnipd
Dcdc2a
Bin3
Cepl64
Oraovl
Spal7
Pacrg
Gm166
3830408C21Rik
Nudc
Wdr90
Atr

Firtl
Anxa8
Dixdcl
Dynlrb2
Heatr5a
Lypdéb
Isynal
Scltl
Cc2d2a
Cepl52
Gpn2
Sgk3
Ahsal
Trp53inpl
Abhdl14a
Efcab2
1110008L16Rik
CkIf
Gm15800
Oxall
Hspa4l
Jagl
Cedc151
I1ft74
Aldh3b1
Ccdcl146
Sord
Mycbp
Bicd1
Etsl
Pex3
Parn

1700019L03Rik
1700026D08Rik
1700028P14Rik
1700066M21Rik
1700084C01Rik
4930427A07Rik
4930503B20Rik
4931429111Rik
4932438H23Rik
4933427G17Rik
9230112D13Rik
AA467197

Aard

Acsm1l

Actl7b

Agr3

Agtrla

Ak8

Amn

Ankrd42

Aox1

Apobr

Armcx6

Asb17

Aspm

Atp10b
Atpl3a5
BC048403
BC049715
Bcl2110

Bcl2l14

Bok

Bublb

Bysl

Clra

C8g

Calcoco2
Capné

Caps2

Car10

Cascl

Casc5

Ccdc103
Ccdc153
Ccdc158
Ccdc24
Ccdc42b
Cedc65
Ccdc74a
Ccdc89

Ccl20

Cecnbl

Cd177

Cd27

Cdca5

Cdk20

Cenpa

Cenpe

Cenph

Cenpk

Cenpp

Cenpv

Cep55

Cep97

Ceslb

Ceslc

Chga

Chrm1

Chst11

Cmbl

Cox10

Crispld2

Csf3r

Cxcl12
D1Ertd622e
D330045A20Rik
Dapll

Dcdc2b

Dnaicl
Dnaic2
Dnd1
Dpy1912
Dpysl5
Dydc2
Ecscr
Efhb
Efna2
Emll
Ephb2
Erp27
Exol
Fam109b
Fam132b
Fam149a
Fam179a
Fam19a5
Fbxo21
Fgll
Flywch1
Fmn2
Fxyd1
Galnt6
Gemin6
Ghrl
Gjab
Glb1l2
Gliprl
Glis3
Glra3
Glrpl
Gltldl
Gm10267
Gm11487
Gm1661
Gm3139
Gm3286
Gm3448
Gm428
Gsted
Gtf2all
Hifnt
H2-T22
Hcn2
Hdac8
Hirip3
Hpgd
Hrasls
Hspb6
Hspb9
Hyls1
Iglon5
1127
Incal
Igcd
Itgae
Iltgam
Itgh4
Jsrpl
Kenk7
Kif2c
Kif6
Kntcl
Lacel
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Lfng
Lrrcl7
Lrrc18
Lrrc43
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Lrrcé
Lrrc9
Ltbp2
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Mcphl
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Mtss1l
Muc5b
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Neurlla
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Prr19
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Rd3
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Rgs4
Rhobtb2
Rhpnl
Ribcl
Rinl
Scgn
Scml2
Scn3b
Scrn3
Sfrpl
Sh3bpl
Sidtl
Slc10a2
Slc10a5
Slc35e4
Slc38a3
Slc38a6
Slc47a2
Spaglé
Spag5
Spag8
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Spata20
Spc25
Spsh4
Srgn
Stard5
Stk32a
Syt17
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Tacc3
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Tbcc
Tcte3
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Thal
Thrb
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Tmem38a
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Trnpl
Troap
Trp73
Ttcl2
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Vash2
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Wdr73
Xk
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Gm5796
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Gpr85
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Rgs3
Rsl24d1
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Tmem194
Ndufaf3
Tyro3
Katnall
2610301B20Rik
Daglb
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Slc12a4
H2afx
Cox6b2
Ttn
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Tppp3
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Gpd1l
Spg21
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Histlh2ae
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Ketd12
Foxol
Fbxl4
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Rsph3a
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Pgap3
Spata2
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Dgcré
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Adil
Gm3500
Fgfrlop
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Nsgl
Rhou
Htr2b
Tfdpl
Cntdl
Alkbh2
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Fbxo30
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Gpx2
Ccdc138
Pnck
Kif3b
Fam118b
Gmcll
Cedc51
Tulp3
Dpagtl
Ccdc78
Algll
Zbed4
7fp330
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Ap4b1
Eepdl
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Prdm15
Wdr76
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Bolal
Zfhx2
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Trntl
Tmem231
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Six1

Prcl
Wdr35
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Kifla
Npri3
Man2cl
Pdxk
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Ube2t
Eril
Slc22a21
Qserl
Trp53
Zfp329
Atp6vlh
Spicel
Stx16
Rpgr

B4galt5
Ephx4
Ccenj
Lpar6
Ankib1
Pmfl
Pak3
Ddx39
Upk2
Tmem184c
H1fx
Bbs2
Plk4
1112rb2
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Cmas
Zfyvel
B230118H07Rik
Cbx7
Utp15
Zfp821
Supv3ll
Mnt
Tfap4
Ripk2
Smarcadl
Wrap53
Tafll
Alms1
Erbb2
Rab36
Cep192
Dzip1l
Klhi21
Cep5711
Osgepll
Edc4
Gm3696
Zfp51
Gprc5c¢
Slu7
1600002K03Rik
Lin9
Dhx30
Rnf123
Ttc8
Actré
Calml4
Rabl2
Cetn2
Slc25a19
Nfkb1
Impadl
Tex10
Zfp341
Arc
Stxbp4
Pcské
Bmp8b
Me2
Eif2ak2
2610015P09Rik
Rhbdd3
Dhx29
Lgals12
Eefsec
Pbx4
Arid4a
Cedc61
Rcbtb2
Pxk
Kif20a
Terfl
Ruvbl2
Arhgaplla
Gbfl
Uapl
Rasgrfl

Atpl3a2
Ehf
Blzf1
Ect2
Kctd4
Rbm19
2p692
Ipo7
Zfyve9
Tex9
Tmem69
Cenpj
St14
Aldh3a2
Cedc122
Krrl
Fkbp4
Sorbs1
Bmp2
Acbd7
Kif3a
Rpf2
Arhgap24
Eif6
2310007B03Rik
Rnf170
Ptgr2
Znhitl
Mtal
Npm3
Mblacl
Ppplr36
G6pc3
ltga7
Ccdc132
Hsd17b14
Spefl
Cdc27
Cbx2
Al314180
Tdpl
Tepl
Crim1
Prr14
Pcml
Bbs1
Csppl
Ddit3
Dgke
Lrrfip2
Syt1l
Fkbpl
Lonp2
Noxal
1700123020Rik
Asccl
Tubb4b
Glt8d1
Alg5
Eif5Sb
Inppl
Adck3
Six4
Amacr
Hectd3
Ttc30b
Tagap
Napg
Tagapl
Txndc12
1ft88
Hipk1
Maged2
Haghl
Zfp362
Orc3
Meaf6
Aasdhppt

Kif24
Api5
Psmd10
Pfdn2
Rfx3
Ercc3
Gale
Btf3l4
Cenc
Taf9b
MkI2
Ttfl
Dpcd
1ft52
Zp791
Lnx1
Fhdcl
B3galt2
Lypla2
Ppil6
Orai3
Sharpin
E2f5
Gnpnatl
Tm7sf3
Akt2
Ctnnbl1
Erccé
Phf6
Bmp8a
Arl3
Cul7
Dtwd2
Fycol
Commd9
Cks2
Ebp

Bphl
Uchls
Inpp5f
Brd8
Aurka
Sox2
Cyb561d2
Fmod
Fastkd2
Poc5
Lpard
0odf2l
Atgl6l1
Otudé6b
Slc25a17
Ppp6c
Kremenl
Cenb2
AK010878
Arl6ip6
Hsdll
Dtymk
Gabrp
Zfp59
Mum1
Nhsl1
Pygo2
Cep63
Emp3
Strbp
Praml
Tsgal0
B9d2
Gm9833
Edar
Caspb
Mfaplb
Noc4l
Psmb8
1110032A03Rik
D430042009Rik




Lrrc34 Fam161b Pom121 Dhx58 Mfsd12 Tmprss9 Dsel Pdgfrl Phrfl Cep57 Cenpw

1700001CO2Rik Ccdc114 Morn2 Dlecl Mks1 Tnipl Hacel 0df2 Dyx1cl Hpx Ino80c
Gm11992 Pih1d2 1700001L19Rik Dlgap5 Morn4 Tnntl B9d1 Gzmm Lrpprc Ttc21a Alkbh3
Ubxn11 Ralgps2 1700011H14Rik Dll4 Mpp4 Tomm20I Cleclla Ovoll Zdhhc24 Ermpl Gm14326
4930444P10Rik Cep170 1700019D03Rik DIx4 Mrs2 Trib2 Iraklbpl Tritl Cks1b Prrgd Vps33b
Dnaja3 Banp Sgcb 2700049A03Rik Sgppl Pcdhgb4 Zfp655 Uqcrel Wdr4a8 Acrbp Gtf2h2
Omal Pemt Strada Nr2f2 Ehmt2 Radl Naa35 4930404N11Rik Rnf26 Tigd2 Lrpl
Beorll Tepll 9530077C05Rik Faf2 Gm684 Zfp609 Pole3 Dusp8 Junb Ankrd17 Isocl
2700094K13Rik Eif3d Nekl Nedd1 Xlr3c Phtfl Arle Rrpl5 B4galt3 Gjb4 Nme7
Pardég Cd14 Hmgb2 Mrps7 Herpud2 Gpri37 Mios Mtgl Trim23 Snap47 Gltscrl
Prkcsh 1700003E16Rik Igck Atp6v0d1l Pgam5 Chchd7 Ift46 Rmnd5b Lrrc49 Sqgle Golga3
Cd320 U2af2 Erlin2 Culdb Brfl Bzw1l Pisd Atp5s Grhpr Dtnbp1l Zfp607
Mipep Ccdc85b Ppp2r3d Cern4l MIlt10 Lpcat4 Ipo9 Fam160a2 Fbxo32 Adam17 Cherp
Slmo2 Crnkl1 Zfp771 Csrp2 Anapcd Rbm7 2610528J11Rik Zfp943 Zfp367 Entpd7 Ppp4r2
Commd5 Fzd3 Dnlz Cd55 Pik3c2b 1700093K21Rik Mrella Hist2h2bb Tmem57 Idh3g Ankrd10
Yiflb Ep400 Txnlda Sap25 Hibch Trapl Bcl2l12 Shmt1l Histlh2an Tubalb Rad21
Ccdc34 Arlda Rangapl Slc35a4 Aarsdl Amfr Adsl Dis312 Lztfll Usp28 Thi3
Dnajc7 Pla2gl6 Tubala Rbm34 Churcl Cct8 Pfn2 Rdh10 Josd2 Tmem38b Pop4
Bccip Ap3bl Mrps17 Cdca2 Tjapl Nusl Zrsr2 Mum1l1 Rufyl Wdr6l Mboat7
Pqlc3 Mrpl49 Ccdc88c Chchd6 Tmed5 Gapvdl Polal Hspa2 Mphosph9 Ctxnl Fancl
Plekha7 Wdr92 Xpc Al597479 Sccpdh Pepd Ccdc18 3010026009Rik Citedl Ddx23 Ctnndl
Ranbpl Taf9 Lxn Gtpbp4 Ap2b1 Fyttdl BC023829 Wdr60 2310030GO6Rik Iqgap2 Tfpt
Uevld Lpar3 Aifm2 1190007107Rik  Thada Aagab Gstm4 Ooep TtllS Bub3 Dhx9
Fahd2a Drgl Rsbn1l Dhx40 Vrkl Rc3h2 Alkbh6 Dpy30 Bmsl Irak2 Ttbk2
Tfb2m Zfp4a22 Atic Pycard Dtx3 Lsm6 Abcf2 Pim2 Acypl Polr2d Ddx3y
Elofl Upf3b Yeats2 Piga Raph1l Ncoa2 Gnll Stx17 Mfsd10 Mef2d Idh3a
Cep350 Fam60a Nin Btc Pms2 Chracl Psipl Zdhhc4 Lsm3 Psmfl Echsl
Scap Pcdh10 Ppil2 Fzd7 Mcm7 Creld2 Tec Odcl Smad3 Cinp Psmc3
Prpsl Stxbp2 Med24 1ft20 Hist1h2ai Popl 1700088E04Rik Tspan31 Zfp961 Lin7c 1110004F10Rik
Kctd3 Ciaol Nmnat1 Abcfl Ddx50 Ephal Dap3 Fizl Polr3b Pgbdl Fkbp14
Nmtl Uhrfl Rabggtb Sgsm3 Immp2| Tmem218 Impal Btrc Tex2 MIh3 Fgfr3
Med31 Sod2 Hist1h2af Dph3 Xpnpepl Ubxn4 Nlgn2 Ecsit Pebp1l Appll Tnrcéb
Eps8 Zdhhc2 Pfkl Akr1b8 11f2 Med28 Nfatc2ip Secllc Nsdhl Eftudl Cctd
1d4 Carhspl Ndufa9 Mphosph10 Rbpj Wdr77 Thoc3 Cd3eap B230219D22Rik Sox11 Nf2
Als2 Wrb Tubgl Psmd3 KIhl15 Nhp2 Uba3 Ttl4 Crybg3 Zmat3 Ecd
Kbtbd3 Uba7 Smul Olfr543 Mrpl10 Rnf7 Ddt Bri3bp Ston2 Prdm4 Nsmaf
Fam126b Mifagd Upfl Kdsr Flii Fxn Scoc Gfm1 Zhx1 Maz Rpgripll
Mrpl24 2010012005Rik Rbl2 Bik Uckl Atp6vicl Tmem53 Mesdc2 Slc35b1 Mapk7 Mettl15
Exosc9 Ssbp3 Hsp90aal Sirt3 Sec3la Psmd9 Dopeyl Rasa4 Mbd1 Tfg Ccdc117
Slc1a3 Itpka Gtf3c5 Pdhb Gtpbp10 Trakl Srpkl Frmd4b Rael Ppp2r3a Bpntl
Slc35e2 Tmem101 Cdyl Ildr2 Rsrcl Pkig Megf6 Pkd2 Anapcl0 Smpd1 Ndel
Acot7 Pocla Ppal Tmem181la Rassf6 Sh3gll Ttcl7 Histlh2ag Hmgal-rsl Hnrnph2 Pbx1
Txndcll Sdr42el Mkks Fsd1l Pttgl Tmem50b Klhdc3 Dap 1110051M20Rik Lrrccl Ppfial
Zfp4d4d Ftsj2 Rbm6 Ssnal 1700001PO1Rik Zfp954 Tmtcd Nup88 Parpl Mornl Eif2b2
Entpd5 Fbxo18 C87436 Ptges3 Sec24b Zc3h6 Ppid Abi2 Ugtla6a Asflb Wdr70
Hspad Wdrad7 Rab43 Adprh Sdcbp Cops6 Eif4enifl Zbtb44 Slc25a10 Spatal3 Cxxcl
Rpap3 Psmd6 Ralgds Ddr1 Timm13 Gm14306 Tnpo3 4921506MO7Rik Adrm1 Pcyox1 Far2
Gsto2 Zbtb38 Med18 Pent Vamp4 Cep135 FbxI14 Histlh2ah Pmpcb Uty 3110062MO04Rik
Slc35a5 Dmkn Mbnl3 Mob3b Hnrnpull Gripapl Gstm1 Hprt Srrt Abhd10

Aftph Dcunld2



Supplemental Figure Legends

Figure S1. Generation of the p73"™F”¥ Mice, Related to Figure 1 (A)
Schematic representation of the targeting strategy used to conditionally delete
exons 7, 8, and 9 of p73. Red triangles denote the introduced loxP sites. Black
circles represent Frt sites utilized to remove the neomycin resistance cassette
(NeoR) (orange box) by crossing with a FIpE deleter mouse (Rodriguez et al.,
2000). The red rectangle marks the location of an exon 14 Southern probe for
identification of recombinant clones in combination with Clal and Hindll
restriction enzymes. A second probe located outside the long DNA homology arm
that was used to screen the mESCs. Clone 2A7 (**) had germline transmission
leading to the mice utilized for this study. (B) Sanger sequencing of a PCR
product from lung cDNA indicates in-frame splicing of exons 6 and 7 (p73+/+)
and exons 6 and 10 (p73-/-). (C) gRT-PCR of lung cDNA was performed using
primers within exon 5, across the exon 6/7 boundary, and within exon 10 of p73.
Data are represented as normalized ratios of p73-/- to p73+/+ mRNA expression.
(D) Western analysis of protein harvested from lung tissue of the indicated
genotyped animals shows absence of full-length p73 protein in the p73-/- animals
and a faster migrating immuno-reactive band in the p73+/- and -/- samples, with
a molecular weight consistent with expression of a p73 protein lacking exons 7-9
(* = non-specific band). (E) Micrographs of MTECs isolated from tracheas of
p73+/+ or p73-/- animals, infected with non-silencing (NS) or two different p73

short hairpin RNA silencing constructs (shRNA 1 & 2), and grown in



differentiation media. Representative IF staining of p73 (red) and *a-tubulin
(green) is shown for each condition. Arrows indicate cilia and flagella within

p73+/+ animals.

Figure S2. p73-/- Mice Show Evidence of Infection and Inflammation in the
Lung, Sinus and Ears, Related to Figure 2 (A) Representative images of alcian
blue (top panel) and H&E (bottom panel)-stained lungs from p73+/+ and p73-/-
mice. Mucin-producing cells and retained mucus are stained blue. (B)
Representative H&E images of sinus and ears of p73+/+ and p73-/- mice. The
external ear canal (EC), middle ear (ME), tympanic membrane (TM) and malleus
(M) are labeled. Arrows indicate areas of mucus and inflammation in the upper

and lower panel, respectively.

Figure S3. Representative Images from the Trachea and Bronchioles Used
for the Quantification of Respiratory Epithelium Cell Types Shown in
Figure 3, Related to Figure 3 as well as Table S1 IF detection of the indicated
proteins in murine tracheal and bronchiolar tissue from mice of the indicated
genotype. Foxj1 (green) was used as a marker of the ciliated cells. Scgb1ai (red)
was used as a marker of club cells. Alcian blue staining was used to detect
mucin-producing goblet cells. Pgp9.5 (yellow) was used as a marker of
neuroendocrine cells. p63 (red) was used as a marker of the basal cells within

the murine trachea (scale bars = 25 ym).



Figure S4. p73 is Expressed in Ciliated and Basal Cells Within the Human
Airway, Related to Figure 4 Representative IF micrographs for the indicated
proteins on sections of lung tissue from ten individual human patients . (A) *a-
tubulin (green) and p73 (red) staining is consistent with a much higher
percentage of MCC in human bronchiolar epithelium as compared to murine. (B)
Foxj1 (green) and p73 (red) staining showing basal cells with single p73 positivity
as well as luminal MCCs with co-expression of p73 and Foxj1. (C) p63 (green)
and p73 (red) IF shows basal localization of p63 while p73 protein expression
patterns are similar to that observed in the murine tracheal epithelium - both

basal and ciliated (scale bar= 50 ym).

Figure S5. Analysis of DNA-Binding Profiles after in situ Protein-DNA
Crosslinking and ChlIP-seq (p73, p63 and Pol Il) of Murine Tracheal Cells
Related to Figure 5 and Table S2 (A) Heatmap of hierarchically clustered
Pearson correlations between ChIP-seq samples. (B) Analysis of the genomic
features of the p73, p63 and Pol Il binding sites. The first column under each
protein section indicates the number of peaks observed within each respective
genomic feature. The second column indicates the log ratio of binding enrichment
for the peaks identified over the expected overlap based on the size of the given
genomic feature. The final column lists the p-values for the observed enrichment

of each feature type. (C) Summary of the number of binding sites and median



distance to transcriptional start sites (TSS) for the Pol Il, p73, and p63 ChIP-seq
datasets. (D) CDF plot comparing the RNA expression levels of genes bound by
p73 within 25,000 kb of their TSS versus genes not bound. Significance testing
was performed using the Kolmogorov-Smirnov test. (E) Binding motifs identified
in p73 and p63 ChiIP-seq peaks. (F) Table of binding profiles of known target
genes Mdm2 and Cdkn1a, including the g-value significance of the binding sites
observed at each of the genes, and the bp distance from the middle of each
binding site to the TSS, along with notation for whether a corresponding p63
binding site was found at the same location. Below the table are Integrative
Genomics Viewer screenshots of Mdm2 and Cdkn1a in which the four tracks
show ChlP-seq data normalized to 1x depth of coverage and presented with
identical scales. The bottom three tracks represent DNA reads that were
obtained following ChIP with the antibodies listed to the left, and the top track is
the input sample for comparison. At the bottom of each panel is an annotated
exon/intron gene structure displayed on the same scale as the ChlP-seq tracks

with a gray arrow at the bottom annotating the gene orientation.

Figure S6. Additional p73 Binding to Novel Target Genes in Cilia-
Associated Gene Set, Related to Figure 5, Table S2, Table S3, Table S4 and
Table S5 At top, a Venn diagram illustrates the overlap of genes featuring a p73
binding site within 25 kb of their transcriptional start site (930 total) with the cilia-

associated gene set (1398 total) (Treutlein et al., 2014). The 105 overlapping



genes are detailed at bottom. For each gene, the g-value significance and
distance to the respective TSS for the associated binding sites are indicated
along with notation for whether a corresponding p63 binding site was found at the
same location. Genes are ranked by decreasing g-value and are highlighted in
gray if they were significantly differentially expressed after exogenous
overexpression of p73 in either p73+/+ or p73-/- MTEC cultures, as described in

Figure 5.

Table S1. Quantification of Epithelial Cells within Pulmonary Epithelium,
Related to Figure 3. Table of 24 fields of view analyzed to determine percentage
of positive cells as presented in Figure 3, with representative images present in
Figure 3S. The data are represented as number of positive cells over the total
number of nuclei present within 0.02 mm? for IF micrographs (neuroendocrine,
basal, club, and MCC) and 0.15 pym? for micrographs of alcian blue staining
(mucin). Data are represented for each genotype and grouped for each of the cell
types that make up the tracheal and bronchiole epithelium. Also included are the
“average percent positive” cells with standard deviation for an indicated epithelial
cell type of a given genotype relative to all epithelial cells within the area for 24

fields counted.

Table S2. Complete List of Genomic Binding Sites Identified Through ChiP-

seq for p73, p63 and Pol Il, Related to Figures 5, S5 and S6. Coordinates of



MACS2-identified genomic binding sites and Homer peak annotations for p73,
p63, and Pol Il are listed on individual sheets. For each ChiP-seq sample, peaks

were annotated with the nearest GENCODE M7 TSS and protein coding TSS.

Table S3. RNA-seq Expression Profile of Murine Tracheal Epithelium,
Related to Figures 5 and S5. TPM gene expression estimates are listed for all
GENCODE M7 genes in the duplicate scraped tracheal epithelial RNA samples

from p73+/+ animals.

Table S4. Cilia-Associated Gene Set, Related to Figures 5 and S6. Genes
that have been published as MCC cell type marker genes and were used in our
analysis (Treutlein et al.,2014). Genes unique to MCCs and only those genes
matching to Gencode M7 protein coding genes and standard chromosome

locations are listed for reference.

Table S5. RNA-seq Expression Profile of p73+/+ and p73-/- MTECs After
Ectopic p73 Expression, Related to Figures 5, S5 and S6. The raw read count
table used as input for differential gene expression analysis. Expression was
conducted in duplicate for each condition as indicated. TPM gene expression

estimates are included as a separate sheet for reference.



Extended Experimental Procedures:
Protein harvest and immunoblotting

Whole mouse lungs were homogenized and lysed in RIPA buffer and
immunoblot analysis was conducted as previously described (Westfall et al.,
2003) for p73 (EP436Y; Abcam) using 50ug of tissue lysate.
Histology and immunofluorescence

Mouse tissues were fixed in 10% neutral buffered formalin and paraffin
embedded for sectioning. Alcian blue (pH 2.5) staining for mucin cells was
performed as previously described (Hayat, 1993). Immunofluorescence was
conducted using antibodies against Foxj1 (2A5; eBioscience), p63 (H129; Santa
Cruz), p73 (EP436Y; Abcam), Pgp9.5 (ab8189; Abcam), Scgb1al (ab408783;
Abcam), *a-tubulin (611B-1; Sigma), y-tubulin (T5326; Sigma), Krt5 (20R-CP003;
Fitzgerald), and Krt14 (20R-CP002; Fitzgerald). Amplification by TSA Plus
Fluorescein System or TSA Plus Cyanine 3 System (Perkin Elmer) was used for
detection of Foxj1, p63, p73, Pgp9.5, Scgb1al, and y-tubulin. *a-tubulin, Krt5,
and Krt14 were detected using Alexa Fluor (Life Technologies) secondary
antibodies. SlowFade Gold Antifade Mountant with DAPI (S36939; Invitrogen)
was used as a nuclear marker. Immunohistochemistry was conducted using pan-
cytokeratin (bs-1712R; Bioss) and anti-alpha smooth muscle actin (ab32575;
Abcam) antibodies.

shRNA-mediated gene knockdown



shRNAs directed to the 3 untranslated region (shRNA 1-
GAACTGCCCTTAGCTACATAT) and exon 6 (shRNA 2-
AGTGTGGTTGTGCCGTATG) of p73 were purchased from Sigma Aldrich.
MISSION TRC2 Non-Mammalian shRNA (Sigma Aldrich) was used as a negative
control. Viral production and transduction was performed as previously described
(Rubinson et al., 2003).

Scraped murine tracheal RNA harvest, qRT-PCR, and Sanger sequencing

RNA was harvested from tissue by scraping the epithelium of the trachea
in Trizol and purified using the Aurum Total RNA Mini kit (Bio-Rad). qRT-PCR
experiments were conducted using oligo(dT)-mediated first-strand synthesis and
SYBR Green quantification. mRNA levels were quantified using primers targeting
exon 5 (GACATGCCCCATCCAGATCA /AGCTCGTGGTTGGGGCAGCG), the
exon 6/7 Junction (GTGGATGACCCTGTCACCGG/
GAAGTTGTACAGGATGGTGG) and exon 10 (GGTGACTCGGCCTCTGTAGG/
CTGGTCCTTCGAAATGACTAC) of p73. Sanger sequencing was conducted
using identical primers.

Murine tracheal epithelial cell (MTEC) culture, exogenous expression, and
RNA harvest

MTECs were isolated, cultured, and differentiated as previously described
(Lam et al., 2011; Vladar and Brody, 2013). MTECs harvested from p73+/+ and
p73-/- mice were infected twice (at time of plating and 12 h later) with TAp73p

and Fg12-CMV control expression vectors as described previously (Rosenbluth



et al,, 2011; Rosenbluth et al., 2008). For Fig. 6B, MTECs were grown as
submerged cultures on collagen-coated plates for 3 d in MTEC growth media
(DMEM/F12 supplemented with HEPES, L-glutamine, NaHCOgj penicillin-
streptomycin, fungizone, insulin, transferrin, cholera toxin, EGF, bovine pituitary
extract and FBS). For Fig. S1E and Fig. 6B, MTECs were grown as submerged
cultures on collagen-coated plates for 3 d in DMEM and then switched to
differentiation media containing 2% NuSerum for 3 d (Lam et al., 2011; Vladar
and Brody, 2013). For Fig. 5 and Fig. S6, MTECs were grown in transwells
containing MTEC growth media for 5 days and then lifted to air-liquid interface for
24 h in differentiation media (, followed by RNA harvest using the Aurum Total
RNA Mini kit (Bio-Rad).
RNA-seq and analysis

For Figure S5, RNA from five scraped tracheas was pooled in duplicate
experiments and submitted to the Vanderbilt Technologies for Advanced
Genomics core for library preparation and RNA-seq. For Fig. 5 and Fig. S6,
duplicate samples for each of the four genotype/expression conditions (n=8 total)
were submitted to the HudsonAlpha Genomic Services Lab for library preparation
and RNA-seq. For both experiments, reads were trimmed to remove adapter
sequences with Flexbar v2.4 (Dodt et al., 2012) and aligned to mm10 using
STAR (Dobin et al.,, 2013) v2.4.2a with GENCODE (Harrow et al., 2012) M7
comprehensive gene annotations. Cufflinks v2.1.1 (Roberts et al., 2011) was

used to assemble transcripts and quantify their abundance. Cufflinks FPKM



estimates were converted to TPM estimates (Li et al., 2010) and are included in
Supplementary Tables S2 and S4. For differential gene expression analysis,
reads were assigned to GENCODE M7 comprehensive genes using
featureCounts (Liao et al., 2014) (v1.4.6-p5) and tested for differential expression
using DESeq2 (Love et al., 2014) v1.8.1 with default parameters. Genes with an
adjusted p-value <0.1 in the DESeq2 output were considered significantly
differentially expressed. Raw sequencing data have been deposited at the NCBI
Sequence Read Archive under accession numbers SRA#X and SRA#X (will be
given prior to publication).
ChIP-seq Data Analysis

Twenty to fifty million single-end 50 bp reads were generated for each
ChiIP-seq library using the lllumina HiSeq platform. Reads were trimmed to
remove adapters sequences with Flexbar v2.4 (Dodt et al., 2012), aligned to
GRCm38 using BWA-backtrack v0.6.1 (Li and Durbin, 2009) with default
parameters, and filtered to remove reads with mapping qualities less than 30.
MACS2 v2.0.10.20131216 (Zhang et al., 2008) was used to identify sites of
genomic binding with default parameters and a g-value threshold of 0.05 using
an input control. MACS2 binding sites were filtered to remove mouse ENCODE
blacklisted regions (Consortium, 2012) and mitochondrial DNA sites. Annotation
of binding sites with the nearest GENCODE M7 comprehensive TSS and overlap
with genomic features was performed using Homer (Heinz et al., 2010) v4.7.

Motif analysis was conducted using the GLAM2 (Frith et al., 2008) command line



tool. Correlation of read counts between ChlP-seq samples at sites of p63, p73,
or Pol Il genomic binding was performed with the deepTools bamCorrelate
command line tool (Ramirez et al., 2014). The read alignments of ChIP-seq
samples were 1X depth of coverage normalized for display in IGV using
deepTools (Ramirez et al., 2014) bamCoverage command line tool. To analyze
the overlap between our p73 ChlP-seq and the cilia-associated gene list,
(Treutlein et al., 2014) we restricted our analysis to those genes shared between

the different annotation methods used between the two studies.
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