
Supplemental Table 1: Partial application list of cultured cell-derived decellularized matrices for stem cells

Stem cell 

functions

Target stem cells Cell source of decellularized 

matrices

Outcomes References

Embryonic stem (ES) 

cells

Fibroblasts Establishment of ES cells

Maintenance of their stemness

[1, 2]

ES/induced 

pluripotent stem (iPS) 

cells

Choriocarcinoma, JAR cells Maintenance of ES/iPS cells stemness [3]

Expansion culture with the 

maintenance of their stemness

[4]

Suppression of spontaneous 

differentiation

[5]

Undifferentiated MSCs

Suppression of osteogenic and 

adipogenic differentiation

[6, 7]

Mesenchymal stem 

cells (MSCs)

Undifferentiated MSCs 

from young mice

Rejuvenation of MSCs isolated from old 

mice

[8]

Non-hematopoietic 

stem cells from 

umbilical cord blood

Undifferentiated MSCs Maintenance of their stemness [9]

Undifferentiated MSCs Maintenance of their stemness [10]

MS-5 stromal cell line Maintenance of their stemness [11]

Maintenance of 

stemness

Hematopoietic stem 

and progenitor cells 

(HSPCs) Osteogenically 

differentiated MSCs in 

collagen microcapsules.

Supporting cell adhesion and 

proliferation with MSCs

[12]

Spontaneously formed 

embryoid body (EB)

Promotion of proliferation and early 

differentiation

[13]

Differentiating EB Support of ES cell proliferation and 

differentiation

[14]

Laminin511-expressing 

HEK293

Pancreatic linage differentiation [15]

804G bladder carcinoma Pancreatic linage differentiation [16]

ES cells

RIN5F Pancreatic beta cells Insulin-secreting beta cells 

differentiation

[17]

Osteoblasts Promotion of osteogenesis [18-20]

The cells at early 

osteogenic stage

Promotion of osteogenesis [6]

Stem cell 

differentiation

MSCs

The cells at early 

adipogenic stage

Promotion of adipogenesis [7]
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The cells at early 

chondrogenic stage

Promotion of chondrogenesis [21, 22]

Chondrocytes Promotion of chondrogenesis [23]

Chondrocytes Promotion of chondrogenesis

Suppression of hypertrophy

[24]

Fibroblasts with ascorbic 

acid 

Promotion of differentiation into 

smooth muscle cells or myofibroblastic 

cells

[25]

MSCs Promotion of hepatic differentiation [26]

ES cells-derived 

neural stem cells

Undifferentiated and 

spontaneously 

differentiated EBs

Promotion of neural differentiation [27]

Neural stem cells Glioma cells Promotion of neural differentiation [28]



Supplemental Table 2: Partial list of cultured cell-derived decellularized matrices for somatic cell culture

Target cells Cell source of decellularized 

matrices

Outcomes References

Primary hepatocytes Type II alveolar epithelial cells Promotion of hepatocyte survival and 

maintenance of hepatocyte-specific functions

[29]

Tracheal epithelial cells Type II alveolar epithelial cells Differentiation into Clara and mucos cells and 

ciliated cells.

[30]

Primary chondrocytes Maintenance of cartilaginous gene expression 

during in vitro subculture.

[31, 32]

Chondrocytes Promotion of cartilage formation in vivo

Cartilage tissue formation in vitro

[33, 34]

Chondrocytes

Synovium-derived stem cells Suppression of chondrocyte dedifferentiation 

and promotion of redifferentiation

[35]

Schwann cell Schwann cell Support of Schwann cell proliferation

Differentiation and myelination of Schwann cells

[36]

Periodontal ligament cells Periodontal ligament cells Support of cell proliferation [37]

Osteoblasts Osteoblast-like SAOS-2 cells Support of cell adhesion and proliferation [38]

Adipose-derived MSCs Promotion of cell migration and the expression 

of angiogenic factors

[39]Endothelial cells

Fibroblasts Support of cell adhesion [40]

Keratinocytes Adipose-derived MSCs Promotion of cell migration [39]

Dermal fibroblasts Adipose-derived MSCs Promotion of cell migration [39]



References
1 I. Klimanskaya, Y. Chung, L. Meisner, J. Johnson, M.D. West and R. Lanza, Lancet, 2005, 365, 1636.

2 Y. Peng, M.T. Bocker, J. Holm, W.S. Toh, C.S. Hughes, F. Kidwai, G.A. Lajoie, T. Cao, F. Lyko and M. Raghunath, J. Tissue Eng. Regen. 

Med., 2012, 6, e74.

3 S. Vuoristo, S. Toivonen, J. Weltner, M. Mikkola, J. Ustinov, R. Trokovic, J. Palgi, R. Lund, T. Tuuri, T. Otonkoski, PLoS One, 2013, 8, 

e76205, doi: 10.1371/journal.pone.0076205.

4 Y. Lai, Y. Sun, C.M. Skinner, E.L. Son, Z. Lu, R. Tuan, R.L. Jilka, J. Ling and X.D. Chen, Stem Cells Dev., 2010, 19, 1095.

5 X.D. Chen, V. Dusevich, J.Q. Feng, S.C. Manolagas and R.L. Jilka, J. Bone Miner. Res., 2007. 22, 1943.

6 T. Hoshiba, N. Kawazoe, T. Tateishi and G. Chen, J. Biol. Chem., 2009, 284, 31164.

7 T. Hoshiba, N. Kawazoe, T. Tateishi and G. Chen, Adv. Mater., 2010, 22, 3042.

8 Y. Sun, W. Li, Z. Lu, R. Chen,  J. Ling, Q. Ran, R.L. Jilka and X.D. Chen, FASEB J., 2011, 25, 1474.

9 J. Wu, Y. Sun, T.J. Block, M. Marinkovic, Z.-L. Zhang, R. Chen, Y. Yin, J. Song, D.D. Dean, Z. Lu and X.D. Chen, Stem Cell Res. Ther., 

2016, 7, 176, doi: 10.1186/s13287-016-0437-6.

10 M.C. Prewitz, F.P. Seib, M. von Bonin, J. Friedrichs, A. Stißel, C. Niehage, K. Müller, K. Anastassiadis, C. Waskow, B. Hoflack, M. 

Bornhäuser and C. Werner, Nat. Methods, 2013, 10, 788.

11 A. Tiwari, M.L. Tursky, D. Mushahary, S. Wasnik, F.M. Collier, K. Suma, M.A. Kirkland and G. Pande, J. Tissue Eng. Regen. Med., 

2013, 7, 871.

12 W.Y. Lai, Y.Y. Li, S.K. Mak, F.C. Ho, S.T. Chow, W.H. Chooi, C.H. Chow, A.Y. Leung and B.P. Chan, J. Tissue Eng., 2013, 4, 

2041731413508668, doi: 10.1177/2041731413508668.

13 S.-K. Goh, P. Olsen and I. Banerjee, PLoS One, 2013, 8, e61856, doi: 10.1371/journal.pone.0061856.

14 R. Nair, S. Shukla and T.C. McDevitt, J. Biomed. Mater. Res., 2008, 87A, 1075.

15 Y. Higuchi, N. Shiraki, K. Yamane, Z. Qin, K. Mochitate, K. Araki, T. Senokuchi, K. Yamagata, M. Hara, K. Kume and S. Kume, J. Cell 

Sci., 2010, 123, 2733.

16 T. Kaitsuka, H. Noguchi, N. Shiraki, T. Kubo, F.-Y. Wei, F. Hakim, S. Kume and K. Tomizawa, Stem Cells Transl. Med., 2014, 3, 114.

17 K. Narayanan, V.Y. Lim, J. Shen, Z.W. tan, D. Rajendran, S.-C. Luo, S. Gao, A.C.A. Wan and J.Y. Ying, Tissue Eng. Part A, 2014, 20, 

424.

18 N.Datta, H.L. Holtorf, V.I. Sikavitsas, J.A. Jansen and A.G. Mikos, Biomaterials, 2005, 26, 971.

19 N. Datta, Q.P. Pham, U. Sharma, V.I. Sikavitsas, J.A. Jansen and A.G. Mikos, Proc. Natl. Acad. Sci. USA, 2006, 103, 2488.

20 Q.P. Pham, F.K. Kasper, L.S. Baggett, R.M. Raphael, J.A. Jansen and A.G. Mikos, Biomaterials, 2008, 29, 2729.

21 R. Cai, T. Nakamoto, N. Kawazoe and G. Chen, Biomaterials, 2015, 52, 199.

22 Y.B. Park, S. Seo, J.A. Kim, J.C. Heo, Y.C. Lim and C.W. Ha, Biomed. Mater., 2015, 10, 035014, doi: 10.1088/1748-

6041/10/3/035014.

23 H.-W. Cheng, Y.-K. Tsui, M. Phil, K.M.C. Cheung, D. Chan and B.P. Chan, Tissue Eng. Part C, 2009, 15, 697.

24 K.-H. Choi, B.H. Choi, S.R. Park, B.J. Kim and B.H. Min, Biomaterials, 2010, 31, 5355.

25 N.K. Weidenhamer, D.L. Moore, F.L. Lobo, N.T. Klair and R.T. Tranquillo, J. Tissue Eng. Regen. Med., 2015, 9, 605.

26 H. He, X. Liu, L. Peng, Z. Gao, Y. Ye, Y. Su, Q. Zhao, K. Wang, Y. Gong and F. He, Biomed Res. Int., 2013, 2013, 406871, doi: 

10.1155/2013/406871.

27 S. Sart, Y. Yan, Y. Li, E. Lochner, C. Zeng, T. Ma and Y. Li, Acta Biomater., 2016, 30, 222.



28 R. Jian, Y. Yixu, L. Sheyu, S. Jianhong, Y. Yaohua, S. Xing, H. Qingfeng, L. Xiaojian, Z. Lei, Z. Yan, X. Fangling, G. Huasong and G. Yilu, J. 

Biomed. Mater. Res., 2015, 103A, 3259.

29 T. Hoshiba, K. Mochitate and T. Akaike, Biochem. Biophys. Res. Commun., 2007, 359, 151.

30 T. Hosokawa, T. Betsuyaku, M. Nishimura, A. Furuyama, K. Katagiri and K. Mochitate, Connect. Tissue Res., 2007, 48, 9.

31 T. Hoshiba, T. Yamada, H. Lu, N. Kawazoe and G. Chen, J. Biomed. Mater. Res., 2012, 100A, 694.

32 T. Hoshiba, T. Yamada, H. Lu, N. Kawazoe and G. Chen, Biotechnol. Prog., 2013, 29, 1331.

33 C.Z. Jin, S.R. Park, B.H. Choi, K. Park and B.-H. Min, Artif. Organs, 2007, 31, 183.

34 C.Z. Jin, B.H. Choi, S.R. Park and B.-H. Min, J. Biomed. Mater. Res., 2010, 92A, 1567.

35 M. Pei and F. He, J. Cell. Physiol., 2012, 227, 2163.

36 R. Junka and X. Yu, Regen. Eng. Transl. Med., 2015, 1, 22.

37 A. Farag, C. Vaquette, C. Theodoropoulos, S.M. Hamlet and S. Ivanovski, J. Dent. Res., 2014, 93, 1313.

38 M.T. Pham, H. Reuther and M.F. Maitz, J. Biomed. Mater. Res., 2003, 66A, 310.

39 S.E. Navone, L. Pascucci, M. Dossena, A. Ferri, G. Invernici, F. Acerbi, S. Cristini, G. Bedini, V. Tosetti, V. Ceserani, A. Bonomi, A. 

Pessina, G. Freddi, A. Alessandrino, P. Ceccarelli, R. Campanella, G. Marfia, G. Alessandri and E.A. Parati, Stem Cell Res. Ther., 2014, 

5, 7, doi: 10.1186/scrt396.

40 M.Y. Tondreau, V. Laterreur, R. Gauvin, K. Vallières, J.-M. Bourget, D. Lacroix, C. Tremblay, L. Germain, J. Ruel and F.A. Auger, Acta 

Biomater., 2015, 18, 176.

41 


