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Transcriptome Profiling of Kidney Tissue from FGS/kist Mice,
the Korean Animal Model of Focal Segmental
Glomerulosclerosis
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Purpose : Focal segmental glomerulosclerosis (FSGS) is the most common glomerulopathy
causing pediatric renal failure. Since specific treatment targeting the etiology and
pathophysiology of primary FSGS is yet elusive, the authors explored the pathophysiology
of FSGS by transcriptome analysis of the disease using an animal model.

Methods : FGS/kist strain, a mouse model of primary FSGS, and RFM/kist strain, as control
and the parent strain of FGS/kist, were used. Kidney tissues were harvested and isolated
renal cortex was used to extract mRNA, which was run on AB 1700 mouse microarray
chip after reverse transcription to get the transcriptome profile.

Results : Sixty two genes were differentially expressed in FGS/kist kidney tissue compared
to the control. Those genes were related to cell cycle/cell death, immune reaction, and
lipid metabolism/vasculopathy, and the key molecules of their networks were TNF, IL—6/
4, IFNy, TP53, and PPARy.
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Conclusion : This study confirmed that renal cell death, immune system activation with
subsequent fibrosis, and lipid metabolism—related early vasculopathy were involved in the
pathophysiology of FSGS. In addition, the relevance of methodology used in this study,
namely transcriptome profiling, and Korean animal model of FGS/kist was validated. Further
study would reveal novel pathophysiology of FSGS for new therapeutic targets. (J Korean

Soc Pediatr Nephrol 2011;15:38—48)

Key Words : Focal segmental glomerulosclerosis, Transcriptome, Laboratory Animal Models
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Fig. 1. Extracted kidneys from control mouse
RFM (right) and FSGS model mouse FGS (left).
The kidney from FGS is smaller than that of
RFM.
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X2 S o]gste] FEEAtHFig. bA, B). Fig.
5A (Gene Expression, Cardiovascular Disease,
Lipid Metabolism) 4]+ tumor necrosis factor
(TNF), interleukin (IL) =6, peroxisome proli-
ferative activated receptor—y (PPARG) 7}, Fig
5B (Cell-To—Cell Signaling and Interaction,
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and Function) dA=
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Fig. 2. Light microscopic findings of the kidneys
from FGS (A, X100 and C, X400) and RFM
(B, X100 and D, x400) showing inflammation
and sclerosis of FGS.

Fig. 3. Expression of nephrin (A) and podocin

(C) in the glomeruli of FGS mouse. (B & D;
negative control using the secondary antibodies).
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Table 1A. FGS Disease—specific Gene Set. Up—regulated Genes in FGS Compared to Control REM.

Gene Symbol (FGI;C_)IIQdFM) Gene Name RefSeq NM

Ttr 96.69 transthyretin NM_013697
Ppwdl 12.91 peptidylprolyl isomerase domain & WD repeat NM_172807
Nudt2 5.81 nudix—type motif 2 NM_025539
Tafll 4.90 TAF11 RNA polymerase II NM_026836
Mcmb 4.77 minichromosome maintenance deficient 5 NM_008566
Fkbplb 4.57 FK506 binding protein 1b NM_016863
Arhgef10l 3.88 Rho guanine nucleotide exchange F.(GEF) 10-like NM_172415
Clenkb 3.74 chloride channel Kb NM_019701

K1hl9 3.68 kelch—like 9 (Drosophila) NM_172871

Id3 3.43 inhibitor of DNA binding 3 NM_008321

Apom 3.13 apolipoprotein M NM_018816

Sparc 2.97 secreted acidic cysteine rich glycoprotein NM_009242
Mgll 2.96 monoglyceride lipase NM_011844
Ugt3a2 2.82 UDP glycosyltransferases 3 family, peptide A2 NM_144845

Mogat2 2.62 monoacylglycerol O—acyltransferase 2 NM_177448

Slc2ab 2.59 solute carrier family 2 (facilitated glucose) 5 M_019741.2
Ris2 2.45 retroviral integration site 2 NM_026014
Spbc25 2.33 spindle pole body component 25 homolog NM_025565
Gstol 2.32 glutathione S—transferase omega 1 NM_010362
Ogn 2.30 osteoglycin NM_008760
Rnu22 2.26 RNA, U22 small nucleolar AK036616.1
Nrxn2 2.21 neurexin II NM_020253
Acsl3 2.20 acyl—CoA synthetase long—chain family 3 M_001001981
Mcm4 2.19 minichromosome maintenance deficient 4 NM_008565
Aim1l 2.06 absent in melanoma 1-like BC042709.1
Rsnl2 2.05 restin—like 2 NM_030179
Mogatl 2.01 monoacylglycerol O—acyltransferase 1 NM_026713
Maoa 2.01 monoamine oxidase A NM_173740
Ngfrapl 1.89 nerve growth factor receptor associated protein 1 NM_009750
Xpnpep2 1.87 X—prolyl aminopeptidase 2, membrane —bound NM_133213
Spp2 1.84 secreted phosphoprotein 2 NM_029269
Slc25al6 1.83 solute carrier family 25 member 16 NM_175194
Pttgl 1.79 pituitary tumor—transforming 1 NM_013917

Fkbp5 1.76 FK506 binding protein 5 NM_010220
Fadsl 1.75 fatty acid desaturase 1 NM_146094
Zswim4 1.62 zinc finger, SWIM domain containing 4 NM_172503

Fance 1.62 Fanconi anemia, complementation group E XM_283409

Dscrb 1.54 Down syndrome critical region homolog 5 NM_019543.2
interferon—y (IFNg), IL—6/4, tumor protein

(TP) 53°] 4 AR A& & F Stk i =

= ATl = AR A FSGSeF AR 2
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Table 1B. FGS Disease—specific Gene Set. Down—regulated Genes in FGS Compared to Control

Mice RFM
Gene_Symbol Fold Gene_Name RefSeq_NM
(FGS_RFM) _

Igh—VJ558 —27.28 immunoglobulin heavy chain (J558 family) BCO018461.1
Npal2 —-16.35 NIPA—like domain containing 2 NM_145469
Ly6e —-13.38 lymphocyte antigen 6 complex, locus E NM_008529
Apobec2 -3.23 apolipoprotein B editing complex 2 NM_009694
Nin -3.14 neurolysin (metallopeptidase M3 family) NM_029447
Hsd3b2 —-2.80 hydroxysteroid dehydrogenase—2, d<5>—3—b M_153193.2
Rplhll —-2.67 retinitis pigmentosa 1 homolog (human)—likel XM_484387
Map4k?2 —2.64 mitogen activated protein x4 kinase 2 NM_009006
Glo1 —2.41 glyoxalase 1 NM_025374
Fmob —2.37 flavin containing monooxygenase 5 NM_010232
Mcfd2 —2.32 multiple coagulation factor deficiency 2 NM_139295
Laptm4b —-2.12 lysosomal—asso. protein transmembrane 4B NM_033521
Tmem45b —-2.11 transmembrane protein 45b NM_144936
Hspl110 -2.07 heat shock protein 110 NM_013559
Npdcl —2.00 neural proliferation, differentiation and control 1 NM_008721
Cysl —-1.96 cystin 1 M_001004455
Hdhd2 —-1.94 haloacid dehalogenase—like hydrolase domain 2 NM_029826
Hmgn?2 —1.89 high mobility Gr. nucleosomal binding domain 2 NM_016957
Treh —-1.71 trehalase NM_021481
Tcead -1.71 transcription elongation factor A (SII), 3 NM_011542
Dleu7 —-1.69 deleted in lymphocytic leukemia, 7 NM_173419
Trim17 —-1.69 tripartite motif protein 17 M_031172.1
Gba -1.59 glucosidase, beta, acid NM_008094
Pus3 —-1.58 pseudouridine synthase 3 NM_023292
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Fig. 4. K—means clustering of the FGS Dis-
ease—specific gene set. Down—regulated genes
in FGS compared to control mice RFM are green
and up-—regulated genes in FGS compared to
control mice RFM are red.
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Table 2. Biological Process and Molecular Function of the FGS Disease—specific Gene Set

Panther Classification

Involved Genes

Biological Process
Cell cycle
Immunity and defense
Lipid, fatty acid and steroid metabolism
Nucleoside, nucleotide and nucleic
acid metabolism
Protein metabolism and modification
Signal transduction
Transport
Molecular Function
Nucleic acid binding
Transcription factor
Transferase
Transporter

Pttgl, Fkbp5, Mcmb5, Mcm4, Hmgn?2

Fkbpb, Gstol, Igh—VJ558, Mcfd2, Ppwdl
Acsl3, Gba, Hsd3b2, Mgll
Apobec2, Hmgn2, Id3, Mcm4/5, Pttgl, Tafll, Tcea3

, Mogatl/2, Ugt3a2

Fkbplb/5, Hspl10, Map4k2, Nln, Ppwdl, Xpnpep?2
Fkbp5, Nrxn2, Ogn
Clenkb, Slc25al16, Slc2ab, Ttr

Pttgl, Tcea3, Apobec2, Hmgn2, Mcm4/5
1d3, Npdcl, Pttgl, Tafll, Tcea3, Trim17
Gstol, Map4k?2, Mogatl, Mogat2, Ugt3a2
Laptm4b, Mcfd2, Slc2ab, Ttr
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Fig. 5. Networking of differentially expressed genes of FGS, extracted using Ingenuity.
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