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Figure 3: DNA analysis and Immunofluorescence of decellularized kidney scaffolds. A.-F. Inmunofluorescence of Collagen
IV, Fibronectin (FN) and Laminin(LN). (A1-C1) Cortex of native kidney. (D1-F1) Medulla of native kidney. (A2-C2) Cortex of decellularized
kidney. (D2-F2) Medulla of decellularized kidney. (A-F) Scale bars =20pm. In all panels, cell nuclei stain was blue with DAPI, while
fluorescent immunohistochemical staining for specific markers appears green. These indicated the intact kidney architecture and matrix
proteins were retained and undisturbed, while cells and nuclear material was removed compared with the native. G. Curve diagram of DNA
content in native (control) kidney and renal acellular matrix (ACM). The number P represents renal cortex; the S represents renal medulla.
This revealed a significant decrease in the total amount of DNA in decellularized kidneys.
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Figure 4: Characteristics of EPCs and biocompatibility of acellular scaffold ir vitro. The morphology of cells cultured from
bone marrow mononuclear cells displayed round and spindle-shaped on 1-10 days. The EPCs were observed to adhere to the acellular
scaffolds and grow in excellent condition. Immunofluorescence revealed the expression of BrdU and the surface biomarkers CD133 in both
group on 3 and 10 days separately, suggesting the acellular scaffolds have the ability to induce the adhesion and proliferation of the cultured
cells. Cell nuclei are stained with DAPI (blue) .Scale bars =20um.
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Endothelial progenitor cells (EPCs) culture and
biocompatibility of acellular scaffold in vitro

Mononuclear cells (MNC) were isolated and
harvested from SD rat’s femur bone marrow by density
gradient centrifugation. Then these cells were cultured
with EGM-2 MV BulletKit in vitro. After cell culture,
the attached cells, namely EPCs, were precursor cells
of vascular endothelial cells. The data of culture and
co-culture with the scaffolds showed EPCs changed its
morphology from round to spindle in shape, and formed
networks within the scaffolds. Immunofluorescence
revealed the expression of CD133, a surface biomarkers
for vascular endothelial cells, on day 10. These cells were
clearly seen and adhered to the acellular scaffolds. The
number of EPCs labeled with bromodeoxyuridine (BrdU)

displayed an apparent increase within the scaffolds, 3
days after the co-culture (Figure 4), suggesting that the
acellular scaffolds have the ability to induce the adhesion
and proliferation of the cultured EPCs.

Evaluation of the cellular regeneration in the
explanted grafts

To evaluate the regeneration potential in the
scaffolds, fifty scaffolds were orthopedically transplanted
into fifty recipient rats (Figure SA1, 5SA2). The majority
of the recipients, forty-four rats, survived through the
implantation procedure and six died. Out of the forty-
four rats, three died one day after the operation, two
died one week later and two developed hematuria two
weeks later. To examine the morphologic structures of

Figure 5: Implantation of acellular kidney and characteristics of renal vessels in the explanted scaffolds. Al. The
decellularized kidney scaffolds were implanted orthotopically into the recipient. Vascular anastomosis was performed.The blue arrow
shows the renal artery. A2. The perfusion of blood into the scaffolds after vascular anastomosis. The blue arrow shows the renal artery
and the yellow arrow shows the renal vein. B.-H. The vascular structures on two weeks were regenerated and rearranged compared
to the native in the renal sinus. (B1-H1) The vessels of renal sinus in native kidney. (B2-H2) The vessels of renal sinus in explanted
scaffolds post- implantation two weeks. (B) H&E stains of the vein. (C) H&E stains of the artery. (D) Weigert stains of the artery. (E-H)
Immunofluorescence of the CD31 (green) and the SMA (red). (E, F)Vein. (G, H) Artery. Cell nuclei stain was blue with DAPI. (B-H) Scale

bars =100pm.
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the explanted grafts, the grafts were analyzed at various
post-surgical time points. Gross observation showed that
the grafts atrophied gradually and lost its original shape
with the span of time (Figure 6). H&E sections were then
prepared for analyzing the distribution of blood vessel in
the regenerated site. The blood clots were observed in the
renal vessels at the anastomosis sites in twelve rats; two
died on the first day and ten were sacrificed at one or two
weeks after the surgery (five for each). However, no blood
clots were observed in all samples four weeks after the
operation.

One and two weeks post-implantation, the
kidney scaffolds were infiltrated by inflammatory cells,
especially around the kidney glomerulus and tubules.
The morphology of glomeruli, which were infiltrated
less cells, was intact but developed fibrosis at 4 weeks
(Figure 6A1-6D1). The number of inflammatory cells
decreased and the type changed during the development
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of tissues. The morphology of graft changed and the
structures of kidney tubules were replaced of other tissue
and cells (Figure 6A1-6D2). The regeneration of the renal
vessels was observed in five out of nineteen samples.
The thickness of the vascular walls was increased,
apparently in the 8th week, especially of the arteries in
the explanted grafts (Figure SB-5C and Figure 6A3-6D3).
And the weirget staining revealed that the integrity of the
elastic fibers in vessels was intact. (Figure 5D). Further
immunofluorescence assay counterstained with DAPI
indicated the endothelial and smooth muscle layers of the
vessels in the renal sinus were regenerated visibly as post-
implantation time progressed (Figure SE2-5H2).

DISCUSSION

The de novo reconstruction of the kidney is more
challenging than the regeneration of many other tissues
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Figure 6: General appearance and H&E stain of explanted scaffolds after 1 to 8 weeks. (W1-8) Gross appearance of
explanted kidney scaffolds. A.-D. H&E stains of glomeruli, tubule and vessels. (A1-D1) Glomeruli gradually became scared from infection.
(A2-D2) The structures of kidney tubules were replaced with other tissue and cells. (A3-D3)The Inflammatory cell infiltration reduced
significantly and some neovascularization were observed in the grafts. The thickness of the vascular walls was increased, apparently in the
8th week, especially of the arteries in the explanted grafts. (A1-D2) Scale bars =25um; (A3-D3) Scale bars =50pm.
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