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Supplemental Figure 1. Levels of Hnfla and Hnf4a expression in transduced MEFs.
Lentiviral transduction led to high levels of exogenous Hnfla and Hnf4a expression in all
cases. However, in E13.5 (A) and E15.5 (B) MEFs, but not in E16.5 MEFs (C), Hnfda
overexpression induced the expression of endogenous Hnfla. It is worth noting that E13.5
and E15.5 MEFs were prepared slightly differently than E16.5 MEFs (see Methods).
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Supplemental Table 1
List of primers used for RT-gq-PCR

Mouse Gene Forward Primer Reverse Primer

Abcbl1 GAACAAGCTGTGGGTTGGT G GACGAGCCCCAGTGATTACC
Abcbla GATCCT CACCAAGCGACTCC GACCCTGTAGCCCCTTTCAC
Abcblb GATCCT CACCAAGCGAGTCC GCCCATCGCCCCTTTAACAC
Abcb4 ACT AGGCAGCAT CAGCAACC GGGT GCCCAGGAACAT AAAC
Abccl CTGCTCACCCCTGTTCTCTG TGCACCATCATCCCTGTAATCC
Abcc2 CAAGCAGGTGTTCGTTGTGTG TGGATCACCAACACCAGGAG
Abce3 TGTCCTATGCCTTACAGGTGAC GGAACT CCACCATTCCTCGC
Abccd AGAGGCCATCGTCAGCATTC ACTGTCTAGTGCCTTGTCCC
Abccs GTTGCT GGGAGAGACACCCC AGCTGCCCTTCCTCCGAC
Abcc6 GT GCCT GGAAGAAGT AGACCC TGAGGT TGAT CCCGT GCAG
Abcg2 AAACT TGCT CGGGAACCCTC CTCCAGCTCTATTTTGCATTCC
Alb AGCGGAGCAACT GAAGACTG GGTTTGGACCCT CAGT CGAG
Apoal AGCT GAACCT GAATCTCCT GG GAAGT CCCGAGT CAAT GGGC
Cdh1 AACCCAAGCACGT AT CAGGG ACTGCTGGT CAGGATCGTTG
Cdh16 TCGCTTCCACATTCTGAGCC CAAGGGCAT GGT CTAGGCTG
Cdh2 GCAGTCTTACCGAAGGATGTG CGTCCACCTTGAAATCTGCTG
Cdh26 TCATCCCAAGT GACAGT GGC GAT AGACCGGGGT GGAAGAC
Cdh6 GAGAT GGCTGATGT TGGCAC TGAGCAACGCTGTCTTGATG
Cldn10 CCGACAACAACAAGACACCC TCCGCCTTGATACTTGGTCC
Cldn12 AGCCGATGTGCTCCTGTTG GGAGGGCT TGAGCT GTATGG
Cldné CAGTCTCTTTTGCAGGCTCG TCCCCAAGATTTGCAGACCAG
Cldn8 GGAGGACGAT GGCAACCTAC CAGACACT CT CCACT GAGGC
Cldn9 AAAGT ACGT GAGCAGCCAGC AGCCTTCACCCATTACAGCC
Dsc2 GATCACTACCACGT CGGCTC TGCACTTTGCTGTTGTGTGC
Dsg2 GCACTCCTGCTCCTGCTC TGGCACCACCTTGTCCTC

Dsp AGACCT GCGT GAGAAGT CAG GAGAGGT GGCCT GGATGATG
Fabpl TGAAGGCAATAGGT CT GCCC GTGAACT CATTGCGGACCAC
Gapdh CTTTGGCATTGT GGAAGGGC TGCAGGGATGATGT TCT GGG
Gotl CAGCACCACAGGAAAAGT TGAG ACGGATTTCACCAGGGACAG
Hnfla AGAGCCCCTTCATGGCAACC TGAAGACCTGCT TGGT GGGT G
Hnf4a GGCT GGCAT GAAGAAGGAAG GGAGAGGT GAT CT GCT GGG
Jam3 GAGCCAATCCCAGGT TCCAG CGTCCTTGTGGACAGCATTG
Kap AT CATGGACT TCACGCCAGC TGTGATGTCTGTGTTCTCAGTG
Ocln AGAGTACATGGCTGCTGCTG CACCATCCTCTTGATGTGCG
Pard3 CCACCCAAGGGAAAT GAAT GC TCGGGT GT GAGAACAACGTC
Pardéb TTTCCACCGCCAATCCACTG ATGTGAGGCTTCTTCCGGTG
Serpinal GCAAGCT GAAAATGACTCCCTC TCTGGGAGGTGTCTGTCTCC
Slc22al GACCTGAAGATGATGTGCCTTG TGGT ACAGCACAGCACAAGAG
Slc22a12 ACGACCACAGCACCTTCAG GCCCAAACCTATCTGAGGC
Slc22a18 GCCTCCCTTCAGGACTCTTC CT CAGCCT CCCAAT GACCAG
Slc22a2 ATTTCTGGTGCATACCGGAGTC GCCAGTATCCTCATCTGCCG
Slc22a3 TGGCT AAGT GCAAT GGAAAACAC TCGT GAACCAAGCAAACAT AAGG
Slc22a4 GCCAGCAGGGATATTCGATCC GGT TAGCATCCACAGCATCAC
Slc22a6 CTACTGCATTTTCCGGCTCC AT AGGCACGGGT GT GAATAGG
Slc22a7 CCGGGCATCATTAGCATCTG GTCCTCACTTAT GGGCCGC
Slc34al TTGTCAGCATGGTCTCCTCC CAAAAGCCCGCCT GAAGTC
Slc47al GGCT GT AAGGAT CT CGT GGG ACCACAGGT ACAAGCAAGACC
Slc51a ACCCCAGGT ACACAGCAGAG GGT GAGGGCTATGTCCACTG
Slc51b CAGGAACT GCT GGAAGAAAT GC TCGATTTCTGTTTGCCAGGATG
Slcolal TGGTTCTTCTGAGGTGTGTC CGCCAAAGT AAACAGGT GCC
Slcola6 ACCTCATTTCCT CATGGGCAG TTCACACACTCTGCTGGGTC
Slco2al TTGCAGAGCCTACCAACTCG AGGTTCACTGTAGCCGTGTC
Slco2bl CCAGCAAGGGT GAGGACC ACCAGCAAGAAGAT GGGGT G
Slco3al GGCCCAAACCCCTTCTGTC GGGGAT GAAACCCAACAAACG
Tjpl ACCCTCCTTACTCACCACAAG ATGAGGCTTCTGCTTTCTGTTG
Tjp2 CCCCT TCT CCAGGGT CCAG GTTGTCTCTGCCTCCCGAC
Tjp3 ACT GACCACAGAGAT GCCAG TGCGTGCTTATCCCTCTCTG
Trf TGCTCCTCCACTCAACCATTC CCGGCAAGACCT CAAATAT GG
Ttr CGCGGATGTGGTTTTCACAG GGT GCT GT AGGAGT AT GGGC
Vim T GCGAGAGAAAT T GCAGGAGG CCGT TCAAGGT CAAGACGT G
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Supplemental Table 2
Microarray Datasets Used for Analysis

Study
(PMID)

Accession
Number

Array
Platform

Mouse
Strain

Sex

Total Number
of samples

Samples

# Used

Number

Tissue

Age

19501082

GSE6290

Mouse430_2

CD1

mixed

37

2

GSM144594
GMS144595

Proximal
tubule

E15.5

GSE6589

Mouse430_2

CD1

mixed

11

GSM152247
GSM152248
GSM152249

Proximal
tubule

E15.5

18349385

GSE10162

Mouse430_2

C57BL/6

mixed

GSM256959
GSM256960
GSM256961

Proximal
tubule

Adult

17468757

GSE7342

Mouse430_2

C57BL/6

mixed

12

GSM177040
GSM177041
GSM177042

Liver

E15.5

19127519

GSE11899

Mouse430_2

C57BL/6

mixed

10

GSM300676
GSM300677
GSM300678
GSM300679
GSM300680

Liver

Adult

18059474

GSE8969

Mouse430_2

C57BL/6

mixed

GSM227410
GSM227411
GSM227412

Liver

Adult

23064266

GSE32354

Mouse430_2

C57BL/6

mixed

35

GSM801178
GSM801179
GSM801180
GSM801181
GSM801182

Liver

Adult
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Supplemental Table 3
Expression of transporters and junction-related genes in transduced MEFs, isolated PTs and liver tissue

Hnfla + Hnfda EI5.5PT Adult PT E15.5 Liver Adult Liver

Gene Symbol Gene Name Category /Uninfected (Normalized | (Normalized | (Normalized | (Normalized

(Fold Change) Expression) Expression) Expression) Expression)
Cdh1 Cadherin 1 Junction (adherens) 23.3 9.4 9.8 9.0 9.5
Cdh2 Cadherin 2 Junction (adherens) -2.1 6.1 6.4 8.5 10.0
Cdh6 Cadherin 6 Junction (adherens) 2.4 7.4 6.4 5.5 5.9
Cdh16 Cadherin 16 Junction (adherens) 5.0 11.8 13.0 5.3 6.0
Cdh26 Cadherin 26 Junction (adherens) 7.3 6.1 6.4 8.5 10.0
Dsc2 Desmocollin 2 Junction (desmosome) 1.4 4.8 4.6 7.1 8.6
Dsg2 Desmoglein 2 Junction (desmosome) 1.4 6.7 6.0 7.0 9.1
Dsp Desmoplakin Junction (desmosome) 12.9 7.8 6.2 7.4 8.3
Cldn6 Claudin 6 Junction (tight) 895.2 8.2 5.3 5.3 5.3
Cldn8 Claudin 8 Junction (tight) 1.9 4.7 9.2 3.1 35
Cldn9 Claudin 9 Junction (tight) 94.7 7.7 3.3 3.1 3.1
Cldn10 Claudin 10 Junction (tight) 1.4 8.7 9.8 4.4 4.6
Cldn12 Claudin 12 Junction (tight) 5.3 9.5 9.1 7.8 9.8
Jam3 Junctional adhesion molecule 3 Junction (tight) -3.5 6.1 7.2 5.1 5.1
Ocln Occludin Junction (tight) 21.9 8.7 7.4 7.1 7.7
Tjpl Tight junction protein 1 Junction (tight) 6.1 9.8 9.3 9.0 9.2
Tjp2 Tight junction protein 2 Junction (tight) 115.9 8.7 8.2 7.6 7.5
Tjp3 Tight junction protein 3 Junction (tight) 10.2 6.7 6.2 5.3 7.4
Pardéb Par-6 family cell polarity regulator beta Polarity 3.1 8.5 7.4 5.8 6.1
Pard3 Par-3 family cell polarity regulator Polarity 1.2 8.5 7.4 5.8 6.1
Abcbl11 (Bsep) AT P-binding cassette, sub-family B (MDR/T AP), member 11 Transporter (apical) 125.1 5.3 4.7 8.0 11.7
Abcbla (Mdrla) AT P-binding cassette, sub-family B (MDR/T AP), member 1A Transporter (apical) 75.0 3.8 4.6 3.7 4.3
Abcb1b (Mdr1b) ATP-binding cassette, sub-family B (MDR/T AP), member 18 Transporter (apical) 11 3.8 5.3 42 3.9
Abcb4 (Mdr2) AT P-binding cassette, sub-family B (MDR/T AP), member 4 Transporter (apical) -1.9 6.3 6.2 10.5 11.1
Abcc2 (Mrp2) AT P-binding cassette, sub-family C (CFT R/MRP), member 2 Transporter (apical) 1192.1 7.8 10.3 7.8 10.1
Abcc4 (Mrp4) AT P-binding cassette, sub-family C (CFTR/MRP), member 4 Transporter (apical) 3.9 8.2 9.4 7.4 6.1
Abcg2 (Berpl) AT P-binding cassette, sub-family G (WHITE), member 2 Transporter (apical) 10.5 11.1 11.9 11.6 10.5
Slc22a4 (Octnl) Solute carrier family 22 (organic cation/zwitterion transporter), member 4 Transporter (apical) 8.2 5.1 7.7 8.4 4.9
Slc22al2 (Uratl) Solute carrier family 22 (organic anion/cation transporter), member 12 Transporter (apical) 576.1 8.6 10.8 6.3 6.8
Slc22a18 Solute carrier family 22 (organic cation transporter), member 18 Transporter (apical) -15 7.6 11.6 7.7 10.0
Slc34al Solute carrier family 34 (sodium phosphate), member 1 Transporter (apical) 1336.9 9.9 133 4.7 4.9
Slc47al Solute carrier family 47 (multidrug and toxin extrusion), member 1 Transporter (apical) 194.7 12.8 12.5 9.2 11.0
Slcolal (Oatplal) Solute carrier organic anion transporter family, member 1al Transporter (apical) 6.4 5.8 8.8 4.9 11.7
Slcola6 (Oatpla6) Solute carrier organic anion transporter family, member 1a6 Transporter (apical) 346.8 10.1 10.3 3.2 3.4
Slco2al (Oatp2al) Solute carrier organic anion transporter family, member 2al Transporter (apical) 16.6 6.9 6.7 6.4 7.9
Slco2bl (Oatp2bl) Solute carrier organic anion transporter family, member 2b1 Transporter (apical) 1.3 6.6 6.7 5.4 10.3
Slco3al (Oatp3al) Solute carrier organic anion transporter family, member 3al Transporter (apical) 2.6 7.8 8.9 5.4 5.8
Abccl (Mrpl) AT P-binding cassette, sub-family C (CFT R/MRP), member 1 Transporter (basolateral) -1.0 8.5 7.3 7.3 5.7
Abcc3 (Mrp3) AT P-binding cassette, sub-family C (CFT R/MRP), member 3 Transporter (basolateral) 4.8 7.3 6.1 7.8 11.2
[Abcc5 (Mrp5) AT P-binding cassette, sub-family C (CFT R/MRP), member 5 Transporter (basolateral) 3.6 6.9 6.6 6.7 6.1
[Abcc6 (Mrp6) AT P-binding cassette, sub-family C (CFT R/MRP), member 6 Transporter (basolateral) 14.8 7.1 6.7 7.2 10.0
Slc22a2 (Oct2) Solute carrier family 22 (organic cation transporter), member 2 Transporter (basolateral) 4.3 10.4 10.3 4.7 5.2
Slc22a3 (Oct3) Solute carrier family 22 (organic cation transporter), member 3 Transporter (basolateral) 13.0 6.4 5.2 6.0 6.5
Slc22a6 (Oat1) Solute carrier family 22 (organic cation transporter), member 6 Transporter (basolateral) 3438.8 7.9 8.9 4.5 4.7
Slc22a7 (Oat2) Solute carrier family 22 (organic anion transporter), member 7 Transporter (basolateral) 7.9 6.6 7.8 6.2 10.8
Slc51a (Osta) Solute carrier family 51, alpha subunit Transporter (basolateral) 138.1 6.7 8.4 5.1 5.2
[Sic51b (Ostb) Solute carrier family 51, beta subunit Transporter (basolateral) 715.8 7.9 8.1 5.7 6.0

* Fourth column colored based on the fold-change of expression level in MEFs transduced with Hnfla and Hnf4a compared with control MEFs. Final four columns show mRNA microarray expression levels
in E15.5 and adult mouse proximal tubules followed by E15.5 and adult liver tissue.



