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Supplementary Figures
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Supplementary Fig. S1 BSA in the staining solution reduced lectin staining specificity. Rehydrated, formalin fixed paraffin embedded (FFPE) kidney sections were stained with SNA-Cy3 in the absence (left column) or presence of BSA in the staining solution (right column). Scale bars 100µm.
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Supplementary Fig. S2 Lectin staining on renal cryosections. Double staining of renal cryosections with PNA-Cy3 and DBA-FITC (A), SBA-Cy3 and DBA-FITC (B), PNA-Cy3 and SBA-FITC (C), SNA-Cy3 and SBA-FITC (D), PNA-Cy3 and LTL-FITC (E), or PNA-Cy3 and SNA-FITC (F). DAPI and merged images are shown in the right hand columns, respectively. Scale bars 200µm.
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Supplementary Fig. S3 SBA labeled two different nephron segment populations. The identities of nephron segments with high (hi) or intermediate (int) SBA staining intensity were validated by assessment of the mRNA expression levels of the PT markers Lrp2 (A) and NaPi-2c (B), the TAL markers Nkcc2 (C) and Umod (D), or the DCT markers Ncc (E), Klotho (F) and Calb1 (G).
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Supplementary Fig. S4 Gating strategy. (A) Nephron segments were first gated based on forward and side scatter (FSC/SSC), then FITC-positive (Fluorescein), Cy3-positive (Cy3) and double negative (DN) populations were separated. The DN were further sorted into triple negative (TN) or Cy5 single positive (Cy5) tubules, whereas from the Cy3 population only the Cy3/Cy5 double positive (DP) segments were collected. Representative images of sorted FITC tubules (B), TN tubules (C), or DP tubules (D).
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Supplementary Fig. S5 Lipid metabolism and gluconeogenesis were enriched in PTs. Compared to DCTs, PTs had higher abundances for proteins involved in lipid metabolism (A-D), or gluconeogenesis (E-I), including the fatty acid translocase Cd36 (A), the very long-chain acyl-CoA synthetase Slc27a2 (B), and the fatty acid binding proteins (Fabp) 1 and 7 (C, D), or (E) pyruvate carboxylase (Pc), (F) phosphoenolpyruvate carboxykinase 1 (Pck1), (G) fructose-1,6-bisphosphatase 1 (Fbp1), (H) fructose-bisphosphatase 2 (Fbp2), and (I) glucose-6-phosphatase (G6pc1), respectively. Of note, Fabp1 was higher in female PTs (PTF) than in male PTs (PTM) (J), while G6pc1 was higher in male DCTs (DCTM) than in female DCTs (DCTF) (K). Unpaired t test (D, E, H, J, K) or Welch’s t test (A-C, F, G, I).
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Supplementary Fig. S6 Glycogenolysis and glycolysis were enriched in DCTs. Compared to PTs, DCTs had higher abundances for proteins involved in glycogenolysis (A-D), or glycolysis (E-L), including (A) phosphoglucomutase-2 (Pgm2), (B-D) brain, liver, and muscle isoform of glycogen phosphorylase (Pygb, Pygl, Pygm), or (E) hexokinase-1 (Hk1), (F, G) muscle and platelet isoform of phosphofructokinase (Pfkm, Pfkp), (H) aldolase C (Aldoc), (I) phosphoglycerate mutase 2 (Pgam2), (J) enolase 2 (Eno2), (K) pyruvate kinase muscle isozyme (Pkm), and (L) pyruvate dehydrogenase kinase 1 (Pdk1), respectively. Of note, Pygl was also higher in male PTs (PTM) than in female PTs (PTF) (M), while Pfkp was higher in PTF compared to PTM (N). Unpaired t test (D, J, M, N) or Welch’s t test (A-C, G-I, K, L).
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Supplementary Fig. S7 Androgen-regulated proteins were enriched in males. Compared to female PTs (PTF), PTs sorted from males (PTM) had higher abundances for proteins regulated by androgens, including (A) Cd36, (B) Cyp4b1, (C) Eifs3y3, (D) Hsd17b11, (E) kidney androgen-regulated protein (Kap), (F) Odc1, and (G) Tle3. Similarly, Cyp4b4 (H), Ubap2 (I), and Eifs3y3 (J) were also enriched in males DCTs (DCTM) compared to female DCTs (DCTF). Of note, Eifs3y3 (C, J) is encoded on the Y-chromosome. Unpaired t test or Welch’s t test (H).
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Supplementary Fig. S8 Proteins involved in drug metabolism enriched in males. Compared to female PTs (PTF), male PTs (PTM) had higher protein abundances for the oxidoreductases Ces1f (A), Ces2c (B), Cyp2e1 (C), Cyp4b1 (D), and Fmo5 (E), the conjugating enzymes Ugt2b17 (F), and the organic anion transporter Slco1a1 (G). Ces1f (H), Ces2c (I), Cyp2e1 (J), Cyp4b1 (K), and Ugt2b17 (L) were also enriched in male DCTs (DCTM) compared to female DCTs (DCTF) (C). Unpaired t test (A-E, H-J) or Welch’s t test (F, G, K, L).
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Supplementary Table T1 Top 20 records for female and male PT nephron segments. Top 20 records of the DAVID functional annotation chart for female (red) and male (blue) PT nephron segments.
[image: ]
Supplementary Table T2 Top 20 records for female and male DCT nephron segments. Top 20 records of the DAVID functional annotation chart for female (red) and male (blue) DCT nephron segments.
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Supplementary Table T3 Lectins used in this study.


[image: ]
Supplementary Table T4 Primers for qPCR.
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Supplementary Figure S3
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A cd36 Sle27a2 c Fabp1 D Fabp?
<0.0001
<0001 — <0001
25+ 25+ 259 <001 20q 200
20 %0 T 20+ o T 20 = 224
= ] s BV Fol™ o
151 Z 154 Z 154 >
- z 2 a2 ]
104 £ 10 £ 10 £
54 2 s 2 54 2 5
0 T T J T T 0 T T 0 T T
PT  DOT PT  DCT PT DCT PT  DOT
E Pc F Peki G Fbp1 H Fbp2 | Gépet
<0001
oo <0.0001
P 30 <0001 257 <0000t %7 —
= — — a0
T 2 oo T 3 o T 21 g T 2
% F; Bl ™ £ F; p
Sl : . R PR D -
£ 10 £ 10 £, £ 10 £
2 s 2 54 2 2 s 2 s
e s — e e s —
PT  DOT PT  DCT PT  DOT PT  DOT PT  DCT
J Fabp1 K Gépet
<0.0001
= 00002 z 1
T 2 5 el
g oo g
57 5
2 s g°
0 0
PIM PTF DCTM DCTR




image6.png
Supplementary Figure S6
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Supplementary Figure S7
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PT M default DAVID Functional Annotation Chart w/o UP_SEQ_FEATURE
Rank Term count % P-Value fold-change Benjamini



1 cytoplasm 50 58.8 8.10E-06 1.7 9.50E-04
2 cytosol 35 41.2 1.10E-05 2.1 9.50E-04
3 oxidoreductase activity 12 14.1 3.80E-05 4.7 0.0098
4 endoplasmic reticulum 18 21.2 1.90E-04 2.8 0.0110
5 Lipid metabolism 12 14.1 2.40E-04 3.7 0.0120
6 Microsome 6 7.1 4.50E-04 9.3 0.0130
7 Oxidoreductase 11 12.9 4.30E-04 3.8 0.0170
8 Cytoplasm 36 42.4 0.0025 1.6 0.0370
9 response to stilbenoid 4 4.7 8.80E-05 45.2 0.0450
10 lipid metabolic process 12 14.1 1.40E-04 4.1 0.0450
11 TPR repeat 5 5.9 0.0039 7.6 0.0550
12 Endoplasmic reticulum 13 15.3 0.0077 2.4 0.0750
13 intracellular membrane-bounded organelle 13 15.3 0.0029 2.7 0.1200
14 Monooxygenase 4 4.7 0.0093 9.0 0.1800
15 Lipid droplet 3 3.5 0.0260 11.7 0.1900
16 NADP 5 5.9 0.0130 5.2 0.2600
17 Tetratricopeptide repeat 5 5.9 0.0015 10.0 0.3500
18 Iron 6 7.1 0.0460 2.9 0.3800
19 Heme 4 4.7 0.0610 4.3 0.3800
20 positive regulation of ROS biosynthetic process 3 3.5 0.0023 41.4 0.5000



PT F default DAVID Functional Annotation Chart w/o UP_SEQ_FEATURE
1 Fatty acid metabolism 5 9.6 9.70E-04 10.8 0.0330
2 Peroxisome 4 7.7 0.0030 13.6 0.0450
3 Lipid metabolism 8 15.4 0.0034 3.8 0.0580
4 Bile secretion 5 9.6 5.20E-04 12.9 0.0670
5 Cytoplasm 22 42.3 0.0099 1.6 0.0740
6 fatty acid metabolic process 6 11.5 1.80E-04 11.2 0.0810
7 Metabolic pathways 15 28.8 0.0013 2.4 0.0870
8 Metabolism of xenobiotics by cytochrome P450 4 7.7 0.0026 14.1 0.1100
9 Chemical carcinogenesis - DNA adducts 4 7.7 0.0038 12.2 0.1200
10 Golgi apparatus 7 13.5 0.0250 3.0 0.1300
11 Serine esterase 3 5.8 0.0053 26.7 0.2000
12 Chemical carcinogenesis - receptor activation 5 9.6 0.0098 5.7 0.2500
13 peroxisome 4 7.7 0.0046 11.7 0.2600
14 cytoplasm 28 53.8 0.0057 1.6 0.2600
15 Endoplasmic reticulum 7 13.5 0.0910 2.2 0.3400
16 acyl-CoA thioesterase (hydrolase) 2 3.8 0.0390 45.5 0.3500
17 cytosol 18 34.6 0.0160 1.7 0.5000
18 Phosphoprotein 34 65.4 0.0500 1.2 0.5100
19 Acetylation 17 32.7 0.0680 1.5 0.5100
20 lipid metabolic process 8 15.4 0.0023 4.3 0.5100
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DCT M default DAVID Functional Annotation Chart w/o UP_SEQ_FEATURE
Rank Term count % P-Value fold-change Benjamini



1 Lipid metabolism 3 11.5 0.0099 14.3 0.0300
2 Microsome 3 11.5 0.0140 15.7 0.3200
3 intracellular membrane-bounded organelle 6 23.1 0.0120 4.0 0.7400
4 nucleolus 5 19.2 0.0190 4.6 0.7400
5 focal adhesion 3 11.5 0.0230 12.4 0.7400
6 all-trans-retinol forming activity 2 7.7 0.0089 212.9 0.8800
7 cortical cytoskeleton 2 7.7 0.0360 52.7 0.8900
8 locomotory exploration behavior 2 7.7 0.0220 84.8 1.0000
9 Carboxylesterase type B, active site 2 7.7 0.0260 73.3 1.0000
10 Carboxylesterase type B, conserved site 2 7.7 0.0320 59.7 1.0000
11 Carboxylesterase, type B 2 7.7 0.0320 59.7 1.0000
12 prostaglandin metabolic process 2 7.7 0.0440 42.4 1.0000
13 negative regulation of protein complex assembly 2 7.7 0.0450 41.3 1.0000
14 establishment of protein localization 2 7.7 0.0560 33.6 1.0000
15 PTPc_motif 2 7.7 0.0630 28.1 1.0000
16 lung alveolus development 2 7.7 0.0650 28.8 1.0000
17 Protein-tyrosine phosphatase, catalytic 2 7.7 0.0730 25.6 1.0000
18 Hydrolase 5 19.2 0.0780 2.7 1.0000
19 carboxylic ester hydrolase activity 2 7.7 0.0800 23.0 1.0000
20 Pleckstrin homology-like domain 3 11.5 0.0910 5.7 1.0000



DCT F default DAVID Functional Annotation Chart w/o UP_SEQ_FEATURE
1 Phosphoprotein 49 73.1 3.40E-05 1.4 4.70E-04
2 nucleoplasm 25 37.3 3.60E-05 2.4 6.40E-03
3 nucleus 33 49.3 7.70E-04 1.7 6.80E-02
4 Nucleus 27 40.3 0.0067 1.6 1.20E-01
5 Acetylation 21 31.3 0.0420 1.5 3.00E-01
6 CYCLIN 3 4.5 0.0058 25.5 3.40E-01
7 cyclin-dependent protein kinase holoenzyme 3 4.5 0.0062 25.1 3.60E-01
8 cytoplasm 33 49.3 0.0084 1.5 3.70E-01
9 perinuclear region of cytoplasm 8 11.9 0.0110 3.2 4.00E-01
10 Cytoplasm 25 37.3 0.0440 1.4 4.00E-01
11 Cushing syndrome 4 6.0 0.0130 7.7 4.40E-01
12 Hepatocellular carcinoma 4 6.0 0.0160 7.1 4.40E-01
13 Melanoma 3 4.5 0.0210 12.9 4.40E-01
14 Non-small cell lung cancer 3 4.5 0.0210 12.9 4.40E-01
15 Glioma 3 4.5 0.0220 12.6 4.40E-01
16 Pancreatic cancer 3 4.5 0.0230 12.2 4.40E-01
17 Cell division and chromosome partitioning 3 4.5 0.0820 5.6 4.90E-01
18 nucleolus 8 11.9 0.0170 2.9 5.10E-01
19 protein binding 29 43.3 0.0029 1.6 5.10E-01
20 cytosol 21 31.3 0.0200 1.6 5.10E-01
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Lectin/agglutinin Fluorophore Manufacturer Catalog number 
Dolichos Biflorus Agglutinin (DBA) Rhodamine Vectorlabs RL-1032
Dolichos Biflorus Agglutinin (DBA) Fluorescein Invitrogen L32474
Jacalin Fluorescein Vectorlabs FL-1151
Lotus Tetragonolobus Lectin (LTL) Fluorescein Invitrogen L32480
Peanut Agglutinin (PNA) Cy3 Vectorlabs CL-1073
Sambucus Nigra Lectin (SNA) Cy3 Vectorlabs CL-1303
Sambucus Nigra Lectin (SNA) Fluorescein Vectorlabs FL-1301
Soybean Agglutinin (SBA) Cy3 Invitrogen L32462
Soybean Agglutinin (SBA) Cy5 Invitrogen L32463
Soybean Agglutinin (SBA) Fluorescein Vectorlabs FL-1011
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Soybean Agglutinin (SBA) Cy5 Invitrogen L32463

Soybean Agglutinin (SBA) Fluorescein Vectorlabs FL-1011
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Gene Primer 1 Primer 2
Lrp2 gatggattagccgtggactg tccgttgactcttagcatctga
Slc34a3 (NaPi-2c) cctgcagacatgttaatcttcg agacaggcaccaggtaccac
Slc12a1 (Nkcc2) atgcctcgtatgccaaatct cccacatgttgtaaatcccata
Umod gagactggatgtccatagtgacc gcatgggtttcgtttctcc
Slc12a3 (Ncc) cctccatcaccaactcacct ccgcccacttgctgtagta
Kl (Klotho) tctcaagaagttcataatggaaacc cagaaagtcaacgtagaagagtcct
Calb1 gtgtgggaaagagttcaataagg ttcttctcacacagatctttcagc
Aqp2 tagccctgctctctccattg gagcagccggtgaaatagat
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SNA-Cy3 SNA-Cy3
in PBS in 2 % BSA
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