
Fig. S1. Western blot analysis of epidermal lysates from untreated and two weeks TPA treated, adult control and RAC1 ko 
mice for pNFkB (S536) (n (untreated)= 3/2; n (treated)= 3/3).  

Fig. S2. (A) Gene expression of IL1b in FACS-enriched immune cells (CD45+) isolated from control and RAC1-null 
epidermis as determined by qRT-PCR (n=6/9); (B) IL6 expression in FACS-enriched basal (a6high CD45-), suprabasal 
(a6low CD45-), and immune cells (CD45+), isolated from control and RAC1-null epidermis as determined by qRT-PCR 
(n= 3/3); (C) Gene expression of CCL1 in FACS-enriched immune cells (CD45+) isolated from control and RAC1-null 
epidermis as determined by qRT-PCR (n=5/6). 



Fig. S3. Ultrathin sections of epidermis from 30 week old control (a, b, c) and RAC1 ko mice (a’, b’, c’) after La+Os+Ru 
(a+a´, b+b´) or Os+Ru (c+c´) based post fixation of the tissues show intracellular lamellar bodies (black arrows) and 
secretion of their contents (black arrowheads) to comparable extent. Asterisk= secreted material adjacent to the plates of 
the stratum corneum (SC). SG= stratum granulosum. Scale bars in a+a’= 500 nm, in b+b’ and in c+c’= 100 nm.



Fig. S4. (A) Functional grouping of 697 genes increased more than two-fold in the epidermis of 3d old RAC1 ko 
mice compared to control mice using the DAVID program (Huang et al., 2009).  “N” indicates the number of genes 
in the group. “Fold” indicates the fold enrichment of the group compared to a similar number of random genes (n=3 
(pooled)/3(pooled)). (B) Gene expression of SPRR2A, STFA3, and S100A9 in 2d cultured keratinocytes isolated from 3d 
old mice  treated for 6h with 100U or 200U INF-g (n=3).



Fig. S5. Western blot analysis of subconfluent 2d cultured RAC1 mutant and control keratinocytes isolated form 3d old 
mice for ERK, Akt, PAK1 and PAK2 ( n= 6/6 )

Fig. S6. RARE luciferase activity assay in control keratinocytes treated for 24h with  0.5mM latrunculin (n=9/9), 50mM 
CK584,  and 1mM ATRA as indicated  (n=6/6). (B) Gene expression analysis of STAT1 by qRT-PCR in subconfluent 
control cells treated for 24h with 1mM ATRA,  0.5mM latrunculin, or 50mM  CK584 ( n=11/11).



Fig. S7. Western blot analysis for c-Jun in subconfluent control kerationcytes from adult mice treated for 24hr with 50mM 
CK584 and 3.5 mM tanshinone IIA ( n= 3/3 )



Table S1. 
 
Genes upregulated more than two-fold in RAC1-null epidermis 
compared to control, identified by microaray gene expression 
analysis (n=4/4) 
 
Affymetrix ID Gene symbol Fold  
1448756_at S100a9 38.2 
1419394_s_at S100a8 32.0 
1435639_at 2610528A11Rik 28.6 
1426278_at Ifi27l2a 23.1 
1418580_at Rtp4 16.0 
1420771_at Sprr2d 15.4 
1419709_at Stfa3 15.1 
1422672_at Sprr1b 13.2 
1453196_a_at Oasl2 13.2 
1437258_at Sprr2a 12.4 
1420550_at Lce1f 12.4 
1422240_s_at Sprr2h 11.0 
1427268_at Flg 10.7 
1424518_at Apol9a / Apol9b 10.6 
1427747_a_at Lcn2 10.0 
1419591_at Gsdmc 9.2 
1451537_at Chi3l1 9.1 
1450791_at Nppb 9.1 
1450783_at Ifit1 9.0 
1421256_at Gzmc 8.8 
1451510_s_at Olah 8.6 
1419215_at Aox4 8.5 
1449475_at Atp12a 8.5 
1420676_at Lce1a1 8.4 
1456539_at --- 8.4 
1434046_at AA467197 7.8 
1418609_at Il1f6 7.0 
1419498_at Tmigd1 7.0 
1449064_at Tdh 6.9 
1450618_a_at Sprr2a 6.5 
1437517_x_at Serpinb3a 6.5 
1424775_at Oas1a 6.4 
1435761_at  Stfa1 6.4 
1435760_at Csta 5.9 



1429636_at  EG546347 5.8 
1422588_at Krt6b 5.7 
1448932_at Krt16 5.7 
1424921_at Bst2 5.6 
1421688_a_at Ccl1 5.5 
1453218_at Lce1c 5.5 
1431591_s_at Isg15 5.3 
1449938_at Pp11r 5.3 
1418345_at Tnfsf12-tnfsf13  5.3 
1416847_s_at Oas1d /Oas1e 5.2 
1420562_at Slurp1 5.1 
1419409_at Lce1b 5.1 
1421672_at Il17a 5.1 
1422846_at Rbp2 5.0 
1420332_x_at Lce1d 4.9 
1450875_at Gpr37 4.8 
1420664_s_at Procr 4.8 
1438498_at Zmynd15 4.7 
1429862_at Pla2g4e 4.7 
1448380_at Lgals3bp 4.7 
1418648_at Egln3 4.6 
1419057_at Slc5a1 4.6 
1452492_a_at Slc37a2 4.6 
1425715_at Il1f8 4.5 
1415802_at Slc16a1 4.5 
1416854_at Slc34a2 4.5 
1454159_a_at Igfbp2 4.5 
1448752_at Car2 4.5 
1434372_at AW112010 4.4 
1429540_at Cnfn 4.3 
1448754_at Rbp1 4.2 
1448710_at Cxcr4 4.2 
1448745_s_at Lor 4.2 
1425374_at Oas3 4.1 
1416165_at Rab31 4.1 
1418173_at Krt25 4.1 
1420350_at Lce1a2 4.1 
1416514_a_at Fscn1 4.0 
1425958_at Il1f9 4.0 
1420741_x_at Lce1i 4.0 
1425606_at Slc5a8 4.0 
1428735_at Cd69 4.0 
1441054_at Apol8 3.9 



1419004_s_at Bcl2a1a/ Bcl2a1b  3.9 
1422029_at Ccl20 3.9 
1416306_at Clca3 3.8 
1451613_at Hrnr 3.8 
1452592_at Mgst2 3.8 
1424268_at Smox 3.8 
1422940_x_at Serpinb3b / Serpinb3c 3.8 
1448457_at Krt71 3.8 
1448982_at Klk6 3.7 
1456157_at --- 3.7 
1451375_at Ehf 3.6 
1420722_at Elovl3 3.6 
1419684_at Ccl8 3.6 
1425065_at Oas2 3.6 
1417426_at Srgn 3.6 
1429960_at 4930438A08Rik 3.6 
1424451_at Acaa1b 3.5 
1424549_at Degs2 3.5 
1449974_at Gapdhs 3.5 
1416287_at Rgs4 3.5 
1418937_at Dio2 3.5 
1428834_at Dusp4 3.5 
1449378_at Krt27 3.4 
1417697_at Soat1 3.4 
1434092_at Atg9b 3.4 
1460603_at Samd9l 3.4 
1450250_at Otud7a 3.4 
1451924_a_at Edn1 3.3 
1440990_at Kif26b 3.3 
1454264_at 2310046K23Rik 3.3 
1443163_at Slc39a2 3.3 
1438868_at D14Ertd668e 3.3 
1418126_at Ccl5 3.3 
1418393_a_at Itga7 3.3 
1417292_at Ifi47 3.2 
1430641_at Gsdmc2 / Gsdmc4 3.2 
1417184_s_at Hbb-b1 /Hbb-b2 3.2 
1438707_at Atp13a4 3.2 
1428776_at Slc10a6 3.2 
1417837_at Phlda2 3.1 
1450616_at Ear5 3.1 
1436058_at Rsad2 3.1 
1453092_at Crct1 3.1 



1420388_at Prss12 3.0 
1455527_at Cd163l1 3.0 
1448575_at Il7r 3.0 
1428988_at Abcc3 3.0 
1419043_a_at Iigp1 3.0 
1426960_a_at Fa2h 3.0 
1423494_at 2310042E22Rik 3.0 
1429835_at 2310033E01Rik 3.0 
1424357_at Tmem45b 2.9 
1418266_at Alox12b  2.9 
1440150_at Tgm3 2.9 
1460218_at Cd52 2.9 
1452257_at Bdh1 2.9 
1434465_x_at Vldlr 2.9 
1435748_at Gda 2.9 
1421370_a_at Il1f5 2.9 
1453055_at Sema6d 2.8 
1452614_at Bcl2l15 2.8 
1448299_at Slc1a1 2.8 
1435560_at Itgal 2.8 
1435111_at 2310011E23Rik 2.8 
1418353_at Cd5 2.8 
1417141_at Igtp 2.8 
1416368_at Gsta4 2.7 
1454838_s_at Pkdcc 2.7 
1430697_at Ammecr1 2.7 
1452732_at Asprv1 2.6 
1433720_s_at Chchd10 2.6 
1422704_at Gyk 2.6 
1451756_at Flt1 2.6 
1439325_at --- 2.6 
1422612_at Hk2 2.6 
1434382_at Serinc2 2.6 
1417094_at Acot7 2.6 
1455889_at Far2 2.6 
1417404_at Elovl6 2.6 
1416940_at Ppif 2.6 
1423634_at Gsdma 2.6 
1451594_s_at Serpinb6c 2.5 
1426734_at Fam43a 2.5 
1416592_at Glrx 2.5 
1417323_at Psrc1 2.5 
1417780_at Lass4 2.5 



1418181_at Ptp4a3 2.5 
1422784_at Krt6a 2.5 
1417956_at Cidea 2.5 
1419186_a_at St8sia4 2.5 
1415904_at Lpl 2.4 
1438531_at A730054J21Rik 2.4 
1434362_at --- 2.4 
1429676_at --- 2.4 
1437056_x_at Crispld2 2.4 
1423055_at Nsg1 2.4 
1428485_at Car12 2.4 
1418835_at Phlda1 2.4 
1416916_at Elf3 2.4 
1417932_at Il18 2.4 
1421930_at Icos 2.4 
1424011_at Aqp9 2.3 
1431554_a_at Anxa9 2.3 
1455048_at Igsf3 2.3 
1429567_at Rassf10 2.3 
1435695_a_at Ggct 2.3 
1427119_at Spink4 2.3 
1448617_at Cd53 2.3 
1424536_at Oas1e 2.3 
1416564_at Sox7 2.3 
1449279_at Gpx2 2.3 
1449265_at Casp1 2.3 
1450033_a_at Stat1 2.3 
1449959_x_at Lce1h 2.2 
1416022_at Fabp5 2.2 
1447541_s_at Itgae 2.2 
1422177_at Il13ra2 2.2 
1451895_a_at Dhcr24 2.2 
1427356_at Fam89a 2.2 
1434499_a_at Ldhb 2.2 
1435036_at Aspg 2.2 
1455106_a_at Ckb 2.2 
1423120_at Ide 2.2 
1419029_at Ero1l 2.2 
1418655_at B4galnt1 2.2 
1434873_a_at Centb1  2.1 
1451385_at Fam162a 2.1 
1423476_at Slc46a2 2.1 
1427221_at Slc6a20a 2.1 



1421923_at Sh3bp5 2.1 
1427052_at Acacb  2.1 
1424441_at Slc27a4 2.1 
1426243_at Cth 2.1 
1438658_a_at S1pr3 2.1 
1416383_a_at Pcx 2.1 
1460245_at Klrd1 2.1 
1435630_s_at Acat2 2.1 
1438961_s_at Blmh 2.1 
1416832_at Slc39a8 2.1 
1418930_at Cxcl10 2.1 
1449368_at Dcn 2.1 
1420503_at Slc6a14 2.1 
1424167_a_at Pmm1 2.1 
1460469_at Tnfrsf9 2.1 
1416318_at Serpinb1a 2.1 
1422478_a_at Acss2 2.1 
1436188_a_at Ndrg4 2.1 
1449591_at Casp4 2.0 
1421943_at Tgfa 2.0 
1424953_at BC021614 2.0 
1426440_at Dhrs7 2.0 
1457645_at C130079G13Rik 2.0 
1455049_at Igsf3 2.0 
1419738_a_at Tpm2 2.0 

 



Table S2. 
 
Genes upregulated more than two-fold both in RAC1-null 
epidermis compared to control (n=4/4) and in  2d cultured RAC1-
null keratinocytes from 3d old mice compared to control 
(n=3(pooled)/3(pooled)), identified by microarray gene expression 
analysis  
 
Affymetrix ID Gene name 2d cult in vitro   adult in vivo  
1448756_at S100a9 3.5 38.2 
1419394_s_at S100a8 3.8 32.0 
1435639_at 2610528A11Rik 2.1 28.6 
1426278_at Ifi27l2a 2.1 23.1 
1418580_at Rtp4 5.2 16.0 
1420771_at Sprr2d 3.1 15.4 
1419709_at Stfa3 3.5 15.1 
1422672_at Sprr1b 5.3 13.2 
1420550_at Lce1f 7.1 12.4 
1422240_s_at Sprr2h 3.4 11.0 
1427268_at Flg 6.3 10.7 
1424518_at Apol9a/ Apol9b 4.9 10.6 
1450783_at Ifit1 4.3 9.0 
1419215_at Aox4 2.3 8.5 
1420676_at Lce1a1 4.3 8.4 
1456539_at --- 3.8 8.4 
1418609_at Il1f6 2.0 7.0 
1450618_a_at Sprr2a 3.1 6.5 
1424775_at Oas1a 2.0 6.4 
1435761_at Stfa1 3.1 6.4 
1435760_at Csta 3.0 5.9 
1422588_at Krt6b 12.0 5.7 
1448932_at Krt16 3.2 5.7 
1424921_at Bst2 2.4 5.6 
1431591_s_at Isg15 4.6 5.3 
1449938_at Pp11r 2.6 5.3 
1420332_x_at Lce1d 3.3 4.9 
1429862_at Pla2g4e 3.3 4.7 
1448380_at Lgals3bp 2.5 4.7 
1425715_at Il1f8 3.7 4.5 
1454159_a_at Igfbp2 2.4 4.5 
1429540_at Cnfn 5.7 4.3 



1448754_at Rbp1 4.1 4.2 
1448745_s_at Lor 4.7 4.2 
1418173_at Krt25 2.1 4.1 
1425958_at Il1f9 6.9 4.0 
1420741_x_at Lce1i 3.2 4.0 
1452592_at Mgst2 2.0 3.8 
1448982_at Klk6 8.3 3.7 
1451375_at Ehf 3.0 3.6 
1424549_at Degs2 3.9 3.5 
1449378_at Krt27 2.1 3.4 
1460603_at Samd9l 2.0 3.4 
1454264_at 2310046K23Rik 7.1 3.3 
1438707_at Atp13a4  5.0 3.2 
1453092_at Crct1 5.6 3.1 
1423494_at 2310042E22Rik 4.5 3.0 
1429835_at 2310033E01Rik 2.5 3.0 
1418266_at Alox12b  4.3 2.9 
1421370_a_at Il1f5 6.5 2.9 
1435111_at 2310011E23Rik 4.1 2.8 
1452732_at Asprv1 5.7 2.6 
1423634_at Gsdma 4.7 2.6 
1451594_s_at Serpinb6c 2.0 2.5 
1416592_at Glrx 3.5 2.5 
1417780_at Lass4 2.2 2.5 
1417956_at Cidea 3.1 2.5 
1429676_at --- 2.0 2.4 
1450033_a_at Stat1 3.2 2.3 
1416022_at Fabp5 5.4 2.2 
1435036_at Aspg 2.0 2.2 
1416832_at Slc39a8 2.6 2.1 
1420503_at Slc6a14 7.4 2.1 
1416318_at Serpinb1a 3.1 2.1 
1436188_a_at Ndrg4 2.6 2.1 

 


