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TBC1D8B mutations implicate RAB11-dependent vesicular trafficking in the 
pathogenesis of nephrotic syndrome. Kampf et al. 
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Supplemental Figure 1. Additional information concerning patients with mutations of TBC1D8B. 
(A) Renal histology (Periodic acid Periodic acid-Schiff’s base staining) of patient B931_21 with the Thr780Ser mutation 
of TBC1D8B shows segmental glomerulosclerosis. Shown are Sanger chromatograms of the respective regions of 
TBC1D8B in which the individual mutation of each of the five families is located.  
(B) Shown are Sanger chromatograms of the respective regions of TBC1D8B in which the mutation T780S of family 
B931 is located for each of the family members. The mutation segregates according to the disease state. The mother 
(B931_12) is confirmed as conductor for the mutation. Consistent with this, a marginally elevated protein excretion (150 
mg/die) is documented for individual B931_12.  
(C-G) Respective pedigrees of the families with mutations of TBC1D8B and nephrotic syndrome. All pedigrees are 
compatible with an an X-linked inheritance, but parental DNA was not available for families from (D-G), the parental 
mutational status thus is unknown in this families.   
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Supplemental Figure 2. TBC1D8B does not co-localize with RAB11 but affects RAB11 function. 
(A-A’’) Overexpressed wild type murine Tbc1d8b carrying an N-terminal mCherry tag localizes to the cytosol in 
podocytes. Co-localization with endogenous RAB11 is not observed while endogenous RAB11 seems reduced in 
transfected cells.  
(B-B’’) Overexpressed Myc-tagged human TBC1D8B does not show colocalization with GFP-RAB11constitutively active in 
podocytes. 
(C) Immunoblotting reveals reduction of endogenous TBC1D8B but increase of LC3B as indicator of autophagy. 
GAPDH serves as loading control. 
(D) Schematic showing the secretory form of GFP that is generated by introducing the signal peptide of IFNA2 into 
the N-terminus. The signal peptide directs GFP towards the secretory pathway while being subject to cleavage during 
the process. Endogenous RAB11 promotes GFP exocytosis. If TBC1D8B is a RAB11-GAP, loss of endogenous 
TBC1D8B will disinhibit endogenous RAB11 which in turn increases GFP secretion. 
(E) Western blot shows increased delivery of GFP to the supernatant (above) upon expression of RAB11Aconstitutively 

active and CRISPR/Cas9-mediated silencing of TBC1D8B in HEK293T for gRNA 1 but not gRNA 2. The amount of 
inctracellular GFP (lysates) remains constant.  
(F) Quantitation of densities from (L) confirms a significant increase of the GFP secretion for one gRNA directed 
against TBC1D8B. Density results are expressed a ratio of GFP signal in the supernatant to GFP within the lysates 
(N=3, p<0.05). 
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Supplemental Figure 3. Localization of TBC1D8B protein in cultured cell lines and secretory GFP upon 
CRISPR/Cas-mediated loss of TBC1D8B. 
(A) CRISPR/Cas9 mediated silencing of TBC1D8B in human podocytes is marked by coexpression of GFP (inset). 
Loss-of-function does not affect the signal from rabbit anti-TBC1D8B antibody.  
(B) CRISPR/Cas9 mediated silencing of TBC1D8B in human podocytes is marked by coexpression of GFP (inset). 
Loss-of-function does not affect the signal from mouse anti-TBC1D8B antibody.  
(C) CRISPR/Cas9 mediated silencing of TBC1D8B in HEK293T cells is marked by coexpression of GFP (inset). Loss-
of-function does not affect the signal from rabbit anti-TBC1D8B antibody.  
(D-I) Overexpressed wild type murine Tbc1d8b carrying an N-terminal GFP-tag localizes to the cytosol in cultured 
podocytes (D) and HEK293T cells (I). Mutant Tbc1d8b with indicated mutations does not show any overt 
mislocalization in podocytes (E-H). 
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Supplemental Figure 4. TBC1D8B and nephrin trafficking. 
(A) Upon overexpression in HEK293T cells and co-IP, GFP-tagged murine Tbc1d8b precipitates with Myc-tagged 
nephrin.  
(B) Upon overexpression in HEK293T cells and co-IP, the GFP-tagged intracellular domain of nephrin (ICD, aa1084-
1241) precipitates with Myc-tagged TBC1D8B.  
(C) Overexpressed GFP-nephrin and Myc-TBC1D8B (human) co-localize in HEK293T cells in vesicles. 
(D) Overexpressed GFP-Tbc1d8b and Myc-nephrin co-localize in MDCK cells in subapical vesicles. 
(E) MDCK cells transfected with the nephrin cDNA construct described in (Figure 3G) lacks basolateral delivery with and 
without co-expression of Tbc1d8b.  
(F) Quantitation of results from (E) confirms low signal for basolateral delivery. The minimal basolateral protein is not 
affected by co-expression of GFP or Tbc1d8b constructs.  Shown is the fluorescence intensity from the extracellular HA-
staining in ratio to total nephrin (mCherry).   
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Supplemental Figure 5. Tb1d8b and Rab11 in Drosophila. 
(A-A’’) Equatorial cross section of a garland cell nephrocyte expressing Tbc1d8b-RNAi co-stained for the nephrin 
ortholog Sns (green) and the KIRREL/NEPH1 ortholog Kirre(red). Slit diaphragm proteins localize at the cell periphery in 
a fine line that shows gaps, corresponding to localized loss of slit diaphragm proteins from the surface. Insets show a 
membrane detail from another cell showing a solitary linear protrusion of slit diaphragm protein from the membrane. 
Scale bar represents 5 µm throughout the figure. 
(B)Surface section from garland cell nephrocyte expressing Tbc1d8b-RNAi reveals gaps in the fingerprint-like staining 
pattern.  
(C-C’’) Equatorial and surface section (inset) from garland cell nephrocytes where expression of Rab11-RNAi is 
suppressed by GAL80ts at a non-permissive temperature of 22 °C shows a regular staining pattern of the slit diaphragm 
proteins.  
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Supplemental Table 1: Primer sequences  

Construct direction Primer sequence
NPHS1  full length human forward 5'-ATGGCCCTGGGGACGACG
NPHS1  full length human reverse 5'-CTACACCAGATGTCCCCTCAGCT
NPHS1- ICD aa 1084 start forward 5'-CTCTGGCAGCGGAGACTCA
NPHS1 - ICD aa 1160 stop reverse 5'-CTAGGAATAAGACACCTCCTCCTG
NPHS1 - ICD aa 1160 start forward 5'-CGAGGTTTCACAGGTGAAGATG
Tbc1d8b mouse forward 5'- GTACAAAAAAGCAGGCTTCACCATGTGGCTGAAGCCCGAGGA 
Tbc1d8b mouse reverse 5'- CTTTGTACAAGAAAGCTGGGTCCTATCACATCTTGGTTCTAGACCTTAG
Tbc1d8b-HA mouse (1) forward 5'- GCAGGCTTCTATCCCTATGAC
Tbc1d8b-HA mouse (1) reverse 5'- CATGGTGAAGCCTGCTTTTTTGTAC
Tbc1d8b-HA mouse (2) forward 5'- GTACAAAAAAGCAGGCTTCACCATGTGGCTGAAGCCCGAGGA
Tbc1d8b-HA mouse (2) reverse 5'- GACGTCATAGGGATAGAAGCCTGCCATCTTGGTTCTAGACCTTAGC
TBC1D8B human short isoform forward 5'- GTACAAAAAAGCAGGCTTCACC
TBC1D8B human short isoform reverse 5'- CTTTGTACAAGAAAGCTGGGTCCT

Tbc1d8b (D.m.) pCFD4 forward

5'- 
TATATAGGAAAGATATCCGGGTGAACTTCGCTACTACAAGGATAAAGTGGGTTTTAG
AGCTAGAAATAGCAAG

Tbc1d8b (D.m.) pCFD4 reverse

5'- 
ATTTTAACTTGCTATTTCTAGCTCTAAAACCGTGATTCCCCATGGCCACGCGACGT
TAAATTGAAAATAGGTC

RAB11 A forward 5'- GTACAAAAAAGCAGGCTTCACC
RAB11 A reverse 5'- CTTTGTACAAGAAAGCTGGGTCCTATTAGATGTTCTGACAGCACTGCA
RAB11 A dominant negative S25N (1) reverse 5'- TTCTTTCCAACACCAGAATCTCC
RAB11 A dominant negative S25N (2) forward 5'- GGAGATTCTGGTGTTGGAAAGAATAATCTCCTGTCTCGATTTACTCG
RAB11 A dominant negative S25N (2) reverse 5'- CTTTGTACAAGAAAGCTGGGTCCTATTAGATGTTCTGACAGCACTGCA
RAB11 A constitutively active Q70L (1) forward 5'- GTACAAAAAAGCAGGCTTCACCATGGGTACCCGCGACGACGAG
RAB11 A constitutively active Q70L (1) reverse 5'- AGCCCTGCTGTGTCCCATATC
RAB11 A constitutively active Q70L (2) forward 5'- GATATGGGACACAGCAGGGCTAGAGCGATATCGAGCTATAACATC
RAB11 A constitutively active Q70L (2) reverse 5'- CTTTGTACAAGAAAGCTGGGTCCTATTAGATGTTCTGACAGCACTGCA
RAB11 B dominant negative S25N (1) forward 5'- GTACAAAAAAGCAGGCTTCACCATGGGGACCCGGGACGAC
RAB11 B dominant negative S25N (1) reverse 5'- GAAGCGCGACAGCAGGTTGTTCTTGCCCACGCCTGAGTC
RAB11 B dominant negative S25N (2) forward 5'- ACAACCTGCTGTCGCGCTTC 
RAB11 B dominant negative S25N (2) reverse 5'- CTTTGTACAAGAAAGCTGGGTCCTATCACAGGTTCTGGCAGCAC
RAB11 B constitutively active Q70L (1) forward 5'- GTACAAAAAAGCAGGCTTCACCATGGGGACCCGGGACGAC
RAB11 B constitutively active Q70L (1) reverse 5'- TGGCGCGGTAGCGCTCCAAGCCAGCGGTGTCCCAGA
RAB11 B constitutively active Q70L (2) forward 5'- TTGGAGCGCTACCGCGCCA
RAB11 B constitutively active Q70L (2) reverse 5'- CTTTGTACAAGAAAGCTGGGTCCTATCACAGGTTCTGGCAGCAC
RAB4 dominant negative S27N (1) forward 5'- GTACAAAAAAGCAGGCTTCACCATGTCGCAGACGGCCATGTC
RAB4 dominant negative S27N (1) reverse 5'- TTCAATAAACTGATGAAGTAAGCAATTTTTGCCAGTTCCTGCATTTCCA
RAB4 dominant negative S27N (2) forward 5'- AATTGCTTACTTCATCAGTTTATTGAA
RAB4 dominant negative S27N (2) reverse 5'- CTTTGTACAAGAAAGCTGGGTCCTACTAACAACCACACTCCTGAG
RAB4 constitutively active Q72L (1) forward 5'- GTACAAAAAAGCAGGCTTCACCATGTCGCAGACGGCCATGTC
RAB4 constitutively active Q72L (1) reverse 5'- AGTCCTGCTGTATCCCATATTTG
RAB4 constitutively active Q72L (2) forward 5'- CAAATATGGGATACAGCAGGACTAGAACGATTCAGGTCCGTGAC
RAB4 constitutively active Q72L (2) reverse 5'- CTTTGTACAAGAAAGCTGGGTCCTACTAACAACCACACTCCTGAG

Secretable GFP forward

5'-
CCTGGTGCTCAGCTGCAAGTCAAGCTGCTCTGTGGGCTGTGATCTGCCTGACCCA
GCTTTCTTGTACAAAG

Secretable GFP reverse

5'- 
CTTGACTTGCAGCTGAGCACCAGGAGGGCCACCAGTAAAGCAAAGGTCAAGGCCA
TGGTGAAGCCTGCTTTTTTGTAC

Tbc1d8b mutation R64C mouse forward 5'- TAGCTCCATTTTGCATCCTACACCAGACACCA
Tbc1d8b mutation R64C mouse reverse 5'- CTGGTGTAGGATGCAAAATGGAGCTACTTTAGCAGTGG
Tbc1d8b mutation F438C mouse (1) reverse 5'- CAGATTTTGAGGGTGACATACTGTCATTAAGGCTTCAGTGTTC
Tbc1d8b mutation F438C mouse (2) forward 5'- CAGTATGTCACCCTCAAAATCTGGAAAATCTTG
Tbc1d8b mutation F438C mouse (2) reverse 5'- CTTTGTACAAGAAAGCTGGGTCCTATCACATCTTGGTTCTAGACCTTAG
Tbc1d8b mutation W460* mouse reverse 5'- CTTTGTACAAGAAAGCTGGGTCCTATCATGATTGCTCCTTCATCTTTTC
Tbc1d8b mutation T779S mouse forward 5'- TGGAAGAGACATCAAAGCAGAATGTGCTACGTGTTGTA
Tbc1d8b mutation T779S mouse reverse 5'- CACATTCTGCTTTGATGTCTCTTCCAGGGTCTGGATCACATA
TBC1D8B gRNA A forward 5'- CACCGCATGCAGTTATTGGAAAGGA
TBC1D8B gRNA A reverse 5'- AAACTCCTTTCCAATAACTGCATGC
TBC1D8B gRNA B forward 5'- CACCGGACGGGTTCCTTGTCAGGGT
TBC1D8B gRNA B reverse 5'- AAACACCCTGACAAGGAACCCGTCC
TBC1D8B gRNA C forward 5'- CACCGACGACTACTTCGTGCTGCAG
TBC1D8B gRNA C reverse 5'- AAACCTGCAGCACGAAGTAGTCGT
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