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Abstract of thesis presented to the Senate of Universiti Putra Malaysia in 
fulfilment of the requirement for the degree of Doctor of Philosophy 

 
GENERATION OF MOUSE INDUCED PLURIPOTENT STEM CELLS USING 
POLYCISTRONIC LENTIVIRAL VECTOR IN FEEDER- AND SERUM- FREE 

CULTURE 
 
 

By 
 
 

AKRAM FAISAL MAHMAUD 
 
 

August 2015 

 
 

Chair: Syahrilnizam Abdullah, DPhil 
Faculty: Medicine and Health Sciences 
 
 
Somatic cells can be directly reprogrammed into embryonic stem (ES)-like cells 
by the introduction of several transcription factors. The generated ES-like cells, 
known as induced Pluripotent Stem (iPS) cells have great potential for 
regenerative medicine as well as for fundamental and translational research. 
However, there have been serious concerns regarding the safety of the use of 
iPS cells clinically. Firstly, the conventional viral-mediated transfer strategy can 
lead to multiple transgene integrations into the genome of a cell, thus increasing 
the risk of insertional mutagenesis. Secondly, feeder layers and serum-
containing media are traditionally required for the maintenance of iPS cells. 
Exposure of the cells to animal products from the media may lead to the risk of 
xeno contamination. For this reason, the full elimination of animal-sourced 
ingredients and the use of serum free media are necessary. In this study, a 
polycistronic lentiviral vector encoding four defined transcription factor genes 
was used to reprogram mouse tail-tip fibroblasts into iPS cells in a feeder- and 
xeno-free environment. The generated iPS cells exhibited the (i) morphology and 
self-renewal properties of ES cells, (ii) expression of ES cell-specific pluripotent 
markers, and (iii) potential to differentiate into the three major distinct specialized 
germ layers in vitro. The flow cytometry, immunocytochemistry, and RT-PCR 
analyses revealed high expression levels of ES cell markers such as Oct4, 
Nanog, Sox2, Klf4, c-Myc and SEEA-1. The iPS cells were also shown to have 
the potential to differentiate into neural precursor and neuron cells in culture, with 
greater than 95% of nestin, Pax6 and βIII-tubulin expression. Although the safety 
profile of the cells was not analysed, this body of work describes the successful 
generation of iPS cells from mouse tail-tip fibroblasts without the requirement of 
serum and a feeder layer. 
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PENGHASILAN SEL INDUK TERARUH PLURIPOTENT TIKUS MELALUI 

KAEDAH VEKTOR POLYCISTRONIC LENTIVIRUS TANPA 
LAPISAN FEEDER DAN MEDIUM BEBAS SERUM 

 
 

Oleh 
 
 

AKRAM FAISAL MAHMAUD 
 
 

Ogos 2015 
 
Pengerusi: Syahrilnizam Abdullah, DPhil 
Fakulti: Perubatan dan Sains Kesihatan 
 
 
Pengaturcaraan semula sel dewasa kepada sel induk-serupa embrio boleh 
diadakan dengan menggunakan beberapa faktor transkripsi. Sel induk-serupa 
embrio ini dikenali sebagai induced pluripotent stem (iPS) cells dan mempunyai 
potensi yang tinggi untuk digunakan didalam bidang perubatan regeneratif dan 
juga di dalam kajian asas dan gunaan. Namun begitu, penggunaan sel iPS untuk 
tujuan perubatan adalah tidak selamat kerana beberapa faktor. Pertama, 
penyampaian gen secara tradisional dengan menggunakan virus boleh 
menyebabkan integrasi rawak ke dalam genom, yang boleh mendatangkan 
mutagenasi penyisipan. Selain itu, penggunaan lapisan feeder dan medium 
yang mengandungi serum untuk memelihara sel IPS boleh membawa kepada 
pencemaran xeno. Oleh itu, segala komponen daripada sumber haiwan perlu 
dielakkan. Dalam kajian ini, vektor polycistronic lentivirus yang mengandungi 
empat faktor transkripsi telah digunakan untuk pengaturcaraan semula sel 
fibroblast ekor mencit kepada sel iPS, tanpa penggunaan lapisan feeder dan di 
dalam keadaan bebas kontaminasi xeno. Sel iPS yang dihasilkan daripada 
kajian ini menunjukkan (i) morfologi dan pembaharuan kendiri yang serupa 
dengan sel induk embrio, (ii) ekspresi penanda pluripotent yang spesifik, dan (iii) 
keupayaan untuk berubah kepada tiga lapisan germa secara in 
vitro. Penanda ekspresi Oct4, Nanog, Sox2, Klf4, c-Myc and SEEA-1 dicatat 
pada paras yang tinggi yang ditentukan melalui kaedah flow cytometry, 
immunocytochemistry dan RT-PCR. Di samping itu, sel iPS yang dihasilkan 
berpotensi untuk berubah kepada sel pra-neuron dan sel neuron secara in 
vitro dengan paras Pax6, nestin and βIII-tubulin yang melebihi 95%. Walaupun 
profil keselamatan sel IPS tersebut tidak dianalisa, projek ini telah berjaya 
menghasilkan sel iPS yang tulen melalui ujikaji ciri-ciri sel iPS yang telah 
dijalankan. 
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1 
 

 
CHAPTER 1 

 
 

INTRODUCTION 
 
 

1.1  Background 
 
 
A mature cell's genome was thought to be everlastingly locked in a somatic state 
and unable to revert into a fully embryonic stem (ES) cell state. However, in 
1962, Sir John B. Gurdon entirely altered this paradigm in producing a fully 
functional tadpole from an unfertilized egg containing a nucleus from a 
differentiated intestinal epithelium cell of a mature frog (Gurdon, 1962a, b). In 
2006, Takahashi and Yamanaka demonstrated in an astonishingly simple 
strategy that the introduction of specific pluripotency genes into mature cells 
could change the cells into ES-like cells. These cells were named induced 
Pluripotent Stem (iPS) cells (Takahashi and Yamanaka, 2006). In 2007, the iPS 
cells findings were independently verified by Jaenisch’s group (Hanna et al., 
2007), while Hochedlinger and colleagues cloned iPS mouse (Stadtfeld et al., 
2010). The iPS cells can subsequently be coaxed into a different range of 
differentiated cell types in the body, such as cardiovascular and hematopoietic 
lineages (Schenke-Layland et al., 2008), sperms (Okita, Ichisaka and 
Yamanaka, 2007; Hayashi et al., 2011), cardiomyocytes (Qian et al., 2012) and 
retinal cells (Hirami et al., 2009). In 2012, both John B. Gurdon and Shinya 
Yamanaka were awarded a shared Nobel Prize in Physiology or Medicine for 
their discoveries in that a somatic cell can convert back into a pluripotent stem 
cell state. 
 
 
1.2  Problem Statements 
 
 
Successful reprogramming of a unipotent state into a pluripotent state could be 
achieved by using different gene transfer strategies, including retroviral 
(Takahashi and Yamanaka, 2006; Takahashi et al., 2007) and lentiviral vectors 
(Blelloch et al., 2007; Hotta et al., 2009). However, these methods required 
transgene integration into the genome of a cell, which may lead to accidental 
activation of oncogenes (Kiskinis and Eggan, 2010). Therefore, alternative 
strategies such as non-integrating adenovirus expression vectors (Stadtfeld et 
al., 2008c), virus-free plasmids (Okita et al., 2008b; Gonzalez et al., 2009), 
synthetic messenger RNA (mRNA) modified (Warren et al., 2010; Mandal and 
Rossi, 2013), Cre/loxp system (Kaji et al., 2009; Soldner et al., 2009), piggyBac 
(Woltjen et al., 2009; Yusa et al., 2009) and protein reprogramming strategies 
(Zhou et al., 2009) have been developed. Unfortunately, these approaches are 
inferior compared to the retrovirus or lentivirus methods (Maherali and 
Hochedlinger, 2008). 
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As the lentivirus method still remains the most efficient reprogramming strategy 
(Winkler et al., 2010; Stadtfeld and Hochedlinger, 2010), more efforts have 
focused on generating improved and safer vectors (Maherali et al., 2008; 
Hockemeryer et al., 2008). One of the achievements is the development of a 
polycistronic lentiviral vector that encodes Yamanaka genes, which are driven 
by a single promoter.  Reprogramming efficiency was reported to reach between 
70- (Mali et al., 2008) to 100-fold (Zhao et al., 2008). This system also reduces 
the viral copy number integration in the transduced cells and minimizes the risk 
of transgene silencing (Sommer et al., 2009; Carey et al., 2009a, b; Shao et al., 
2009; Xu et al., 2009). As yet, successful reprogramming of somatic cells into 
iPS cells using the polycistronic lentiviral vector (without a reporter gene or drug 
selection) in ES serum and feeder- free medium has not been reported. 
 
 
Cellular reprogramming has been traditionally performed on animal feeder layers 
to maximize the production of ES-like colonies formation (Ährlund-Richter et al., 
2009; MacArthur et al., 2012), along with the use of fetal bovine serum and xeno-
containing products that provide an excellent environment for the maintenance 
and proliferation of iPS cells in an undifferentiated state. However, this approach 
is not ideal for clinical relevance (De Sousa, Galea and Turner, 2006; Ährlund-
Richter et al., 2009). Hence, the full elimination of animal- sourced ingredients 
and the use of serum- free culture media are necessary to adhere to the 
Standard for Biological Ingredients (Nakagawa et al., 2014). 
 
 
Due to these reasons, this study attempts to reprogram mouse-tail tip fibroblasts 
into iPS cells using a polycistronic lentiviral vector in feeder- and serum free 
culture conditions. 
 
 
1.3  Hypothesis 
 
 
It is hypothesized that tail-tip mouse fibroblasts can be reprogrammed into 
induced pluripotent stem cells using a polycistronic lentiviral vector that lead to 
ectopic expression of pluripotency-associated factors in a feeder and serum-free 
culture. 
 
 
1.4  General Objective 
 
 
The main objective of this study is to generate mouse induced pluripotent stem 
cells from tail-tip fibroblast using polycistron lentiviral vector in feeder- and xeno-
free environment. 
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1.4.1 Specific Objectives 
 
 
The specific objectives for this study are as to: 
 
 
1. isolate and maintain mouse tail-tip fibroblasts in culture, 
 
2. produce and assess the polycistronic lentiviral vector that encodes the 
“Yamanaka” reprogramming factors, 

 
 
3. reprogram mouse tail-tip fibroblasts into iPS cells using the polycistronic 
lentiviral vector in a feeder/serum free condition, 
 
4. characterize the derived iPS cells, 
 
5. generate mouse neural precursor cells and neurons from the generated 
iPS cells. 



© C
OPYRIG

HT U
PM

133 
 

REFERENCES 
 

 
Journal Articles: 
 
 
Aasen, T., Raya, A., Barrero, M., Garreta, E., Consiglio, A., Gonzalez, F., 

Vassena, R., Bilić, J., Pekarik, V., Tiscornia, G., Edel, M., Boué, S. and 
Belmonte, J. (2008). Efficient and rapid generation of induced pluripotent 
stem cells from human keratinocytes. Nature Biotechnology, 26(11), 
1276-1284. 

 
Abad, M., Mosteiro, L., Pantoja, C., Cañamero, M., Rayon, T., Ors, I., Graña, O., 

Megías, D., Domínguez, O., Martínez, D., Manzanares, M., Ortega, S. and 
Serrano, M. (2013). Reprogramming in vivo produces teratomas and iPS 
cells with totipotency features. Nature, 502(7471), 340-345. 

 
Abyzov, A., Mariani, J., Palejev, D., Zhang, Y., Haney, M., Tomasini, L., 

Ferrandino, A., Rosenberg Belmaker, L., Szekely, A., Wilson, M., 
Kocabas, A., Calixto, N., Grigorenko, E., Huttner, A., Chawarska, K., 
Weissman, S., Urban, A., Gerstein, M. and Vaccarino, F. (2012). Somatic 
copy number mosaicism in human skin revealed by induced pluripotent 
stem cells. Nature, 492(7429), 438-442. 

 
Ährlund-Richter, L., De Luca, M., Marshak, D., Munsie, M., Veiga, A. and Rao, 

M. (2009). Isolation and production of cells suitable for human therapy: 
Challenges Ahead. Cell Stem Cell, 4(1), 20-26. 

 
Al-Hasani, K., Vadolas, J., Voullaire, L., Williamson, R. and Ioannou, P. (2004). 

Complementation of α-thalassaemia in α-globin knockout mice with a 191 
kb transgene containing the human α-globin locus. Transgenic Research, 
13(3), 235-243. 

 
Amit, M., Margulets, V., Segev, H., Shariki, K., Laevsky, I., Coleman, R., and 

Itskovitz-Eldor, J. (2003). Human feeder layers for human embryonic stem 
cells. Biology of Reproduction, 68(6), 2150-2156. 

 
Andäng, M., Moliner, A., Doege, C., Ibañez, C. and Ernfors, P. (2008). Optimized 

mouse ES cell culture system by suspension growth in a fully defined 
medium. Nature Protocol, 3(6), 1013-1017. 

 
Andäng, Michael., Jens Hjerling-Leffler., Annalena Moliner., T. Kalle Lundgren., 

Gonçalo Castelo-Branco., Evanthia Nanou., Ester Pozas., Vitezslav 
Bryja., Sophie Halliez, Hiroshi Nishimaru, Johannes Wilbertz, Ernest 
Arenas, Martin Koltzenburg, Patrick Charnay., Abdeljabbar El Manira., 
Carlos F. Ibañez and Patrik Ernfors (2008). Histone H2AX-dependent 
GABA (A) receptor regulation of stem cell proliferation. Nature 451.7177. 
460-464. 

 
 



© C
OPYRIG

HT U
PM

134 
 

Ansorge, S., Lanthier, S., Transfiguracion, J., Durocher, Y., Henry, O. and 
Kamen, A. (2009). Development of a scalable process for high-yield 
lentiviral vector production by transient transfection of HEK293 
suspension cultures. The Journal of Gene Medicine, 11(10), 868-876. 

 
Aoi, T., Yae, K., Nakagawa, M., Ichisaka, T., Okita, K., Takahashi, K., Chiba, T. 

and Yamanaka, S. (2008). Generation of pluripotent stem cells from adult 
mouse liver and stomach cells. Science, 321(5889), 699-702. 

 
Arabadjiev, B., Petkova, R., Momchilova, A., Chakarov, S. and Pankov, R. 

(2012). Of mice and men–differential mechanisms of maintaining the 
undifferentiated state in mESC and hESC. Biodiscovery, 3 (1), 1-13. 

 
Araki, R., Jincho, Y., Hoki, Y., Nakamura, M., Tamura, C., Ando, S., Kasama, Y. 

and Abe, M. (2010). Conversion of ancestral fibroblasts to induced 
pluripotent stem cells. Stem Cells, 28(2), 213-220. 

 
Armstrong, L., Lako, M., Lincoln, J., Cairns, P. and Hole, N. (2000). mTert 

expression correlates with telomerase activity during the differentiation of 
murine embryonic stem cells. Mechanisms of Development, 97(1-2), 109-
116. 

 
Aubert, J., Stavridis, M., Tweedie, S., O'Reilly, M., Vierlinger, K., Li, M., Ghazal, 

P., Pratt, T., Mason, J., Roy, D. and Smith, A. (2003). Screening for 
mammalian neural genes via fluorescence-activated cell sorter purification 
of neural precursors from Sox1-gfp knock-in mice. Proceedings of the 
National Academy of Sciences, 100(Supplement 1), 11836-11841. 

 
Bain, G., Kitchens, D., Yao, M., Huettner, J. and Gottlieb, D. (1995). Embryonic 

stem cells express neuronal properties in vitro. Developmental Biology, 
168(2), 342-357. 

 
Baust, J. (2002). Molecular mechanisms of cellular demise associated with 

cryopreservation failure. Cell Preservation Technology, 1(1), pp.17-31. 
 
Bibel, M., Richter, J., Schrenk, K., Tucker, K., Staiger, V., Korte, M., Goetz, M. 

and Barde, Y. (2004). Differentiation of mouse embryonic stem cells into 
a defined neuronal lineage. Nature Neuroscience, 7(9), 1003-1009. 

 
Blelloch, R., Venere, M., Yen, J. and Ramalho-Santos, M. (2007). Generation of 

induced pluripotent stem cells in the absence of drug selection. Cell Stem 
Cell, 1(3), 245-247. 

 
Bock, C., Kiskinis, E., Verstappen, G., Gu, H., Boulting, G., Smith, Z., Ziller, M., 

Croft, G., Amoroso, M., Oakley, D., Gnirke, A., Eggan, K. and Meissner, 
A. (2011). Reference maps of human ES and iPS cell variation enable 
high-throughput characterization of pluripotent cell lines. Cell, 144(3), 439-
452. 

 



© C
OPYRIG

HT U
PM

135 
 

Bongso A, Fong CY, Ng SC, Ratnam S. Isolation and culture of inner cell mass 
cells from human blastocysts (1994).Human Reproduction, 9(11):2110-7. 

 
Bottenstein J, Sato GH (1979). Growth of a neuroblastoma cell line in serum-

free supplemented medium. Proceedings of the National Academy of 
Sciences USA, (76), 514-517. 

 
Brambrink, T., Foreman, R., Welstead, G.G., Lengner, C.J., Wernig, M., Suh, H., 

and Jaenisch, R. (2008). Sequential expression of pluripotent markers 
during direct reprogramming of mouse and somatic cells. Cell Stem Cell, 
2(2), 151-159. 

 
Breda, L., Rivella, S (2003). Mouse models for the cure of β-thalassemia and 

sickle cell anemia. Minerva Biotecnologica.15: 107-21. 
 
Brewer, G.J. (1995). Serum-free B-27/Neurobasal™ medium supports 

differentiated growth of neurons from the striatum, substantia nigra, 
septum, cerebral cortex, cerebellum and dentate gyrus. Journal of 
Neuroscience Research, 42, 674-683. 

 
Brewer, G.J., Toricelli, J.R., Evege, E.K., Price, P.J (1993). Optimized survival 

of hippocampal neurons in B-27 supplemented Neurobasal™, a new 
serum-free media combination. Journal of Neuroscience Research, 35, 
567-576. 

 
Broussau, S., Jabbour, N., Lachapelle, G., Durocher, Y., Tom, R., 

Transfiguracion, J., Gilbert, R., Massie, B. (2008). Inducible packaging 
cells for large-scale production of lentiviral vectors in serum-free 
suspension culture. Molecular Therapy, 16(3), 500-7. 

 
Burridge, P., Anderson, D., Priddle, H., Barbadillo Muñoz, M., Chamberlain, S., 

Allegrucci, C., Young, L. and Denning, C. (2007). Improved human 
embryonic stem cell embryoid body homogeneity and cardiomyocyte 
differentiation from a novel V-96 plate aggregation system highlights 
interline variability. Stem Cells, 25(4), pp.929-938. 

 
Carey, B., Markoulaki, S., Beard, C., Hanna, J. and Jaenisch, R. (2009a). Single-

gene transgenic mouse strains for reprogramming adult somatic cells. 
Nature Methods, 7, 56-59. 

 
Carey, B., Markoulaki, S., Hanna, J., Saha, K., Gao, Q., Mitalipova, M. and 

Jaenisch, R. (2009b). Reprogramming of murine and human somatic cells 
using a single polycistronic vector. Proceedings of the National Academy 
of Sciences, 106(1), 157-162. 

 
Cauffman, G., Liebaers, I., Van Steirteghem, A. and Van de Velde, H. (2006). 

POU5F1 isoforms show different expression patterns in human embryonic 
stem cells and preimplantation embryos. Stem Cells, 24(12), 2685-2691. 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Bongso%20A%5BAuthor%5D&cauthor=true&cauthor_uid=7868682
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fong%20CY%5BAuthor%5D&cauthor=true&cauthor_uid=7868682
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ng%20SC%5BAuthor%5D&cauthor=true&cauthor_uid=7868682
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ratnam%20S%5BAuthor%5D&cauthor=true&cauthor_uid=7868682


© C
OPYRIG

HT U
PM

136 
 

Cauffman, G., Van de Velde, H., Liebaers, I. and Van Steirteghem, A (2005). 
Oct-4 mPNA and protein expression during human preimplantation 
development. Molecular Human Reproduction, 173–181. 

 
Chambers, I., Colby, D., Robertson, M., Nichols, J., Lee, S., Tweedie, S. and 

Smith, A. (2003). Functional expression cloning of Nanog, a pluripotency 
sustaining factor in embryonic stem cells. Cell, 113(5), 643-655. 

 
Chan, E., Ratanasirintrawoot, S., Park, I., Manos, P., Loh, Y., Huo, H., Miller, J., 

Hartung, O., Rho, J., Ince, T., Daley, G. and Schlaeger, T. (2009). Live 
cell imaging distinguishes bona fide human iPS cells from partially 
reprogrammed cells. Nature Biotechnology, 27(11), 1033-1037. 

 
Chang, C., Lai, Y., Pawlik, K., Liu, K., Sun, C., Li, C., Schoeb, T. and Townes, 

T. (2009). Polycistronic lentiviral vector for “hit and run” reprogramming of 
adult skin fibroblasts to induced pluripotent stem cells. Stem Cells, 27(5), 
1042-1049. 

 
Charrier, S., Ferrand, M., Zerbato, M., Précigout, G., Viornery, A., Bucher-

Laurent, S., Benkhelifa-Ziyyat, S., Merten, O., Perea, J. and Galy, A. 
(2010). Quantification of lentiviral vector copy numbers in individual 
hematopoietic colony-forming cells shows vector dose-dependent effects 
on the frequency and level of transduction. Gene Therapy, 18(5), pp.479-
487. 

 
Chaudhry, M., Vitalis, T., Bowen, B. and Piret, J. (2008). Basal medium 

composition and serum or serum replacement concentration influences on 
the maintenance of murine embryonic stem cells. Cytotechnology, 58(3), 
173-179. 

 
Chen, J., Liu, J., Chen, Y., Yang, J., Chen, J., Liu, H., Zhao, X., Mo, K., Song, 

H., Guo, L., Chu, S., Wang, D., Ding, K. and Pei, D. (2011). Rational 
optimization of reprogramming culture conditions for the generation of 
induced pluripotent stem cells with ultra-high efficiency and fast kinetics. 
Cell Research, 21(6), 884-894. 

 
Chin, M., Mason, M., Xie, W., Volinia, S., Singer, M., Peterson, C., 

Ambartsumyan, G., Aimiuwu, O., Richter, L., Zhang, J., Khvorostov, I., Ott, 
V., Grunstein, M., Lavon, N., Benvenisty, N., Croce, C., Clark, A., Baxter, 
T., Pyle, A., Teitell, M., Pelegrini, M., Plath, K. and Lowry, W. (2009). 
Induced pluripotent stem cells and embryonic stem cells are distinguished 
by gene expression signatures. Cell Stem Cell, 5(1), 111-123. 

 
Cho, H., Lee, C., Kwon, Y., Paek, J., Lee, S., Hur, J., Lee, E., Roh, T., Chu, I., 

Leem, S., Kim, Y., Kang, H., Park, Y. and Kim, H. (2010). Induction of 
pluripotent stem cells from adult somatic cells by protein-based 
reprogramming without genetic manipulation. Blood, 116(3), 386-395. 

 
 
 



© C
OPYRIG

HT U
PM

137 
 

Chunhui Xu , Margaret S. Inokuma , Jerrod Denham , Kathaleen Golds ,Pratima 
Kundu , Joseph D. Gold and Melissa K. Carpenter. (2001). Feeder-free 
growth of undifferentiated human embryonic stem cells. Nature 
Biotechnology, 19(10), 971–974. 

 
Ciavatta, D., Ryan, T., Farmer, S. and Townes, T. (1995). Mouse model of 

human beta zero thalassemia: targeted deletion of the mouse beta maj- 
and beta min-globin genes in embryonic stem cells. Proceedings of the 
National Academy of Sciences, 92(20), pp.9259-9263. 

 
Claassen, D., Desler, M. and Rizzino, A. (2009). ROCK inhibition enhances the 

recovery and growth of cryopreserved human embryonic stem cells and 
human induced pluripotent stem cells. Molecular reproduction and 
development, 76(8), 722-732. 

 
Davis, R., Weintraub, H. and Lassar, A. (1987). Expression of a single 

transfected cDNA converts fibroblasts to myoblasts. Cell, 51(6), 987-
1000. 

 
De Sousa, P., Galea, G. and Turner, M. (2006). The road to providing human 

embryo stem cells for therapeutic use: the UK experience. Reproduction, 
132(5), 681-689. 

 
Deng, J., Shoemaker, R., Xie, B., Gore, A., LeProust, E., Antosiewicz-Bourget, 

J., Egli, D., Maherali, N., Park, I., Yu, J., Daley, G., Eggan, K., 
Hochedlinger, K., Thomson, J., Wang, W., Gao, Y. and Zhang, K. (2009). 
Targeted bisulfite sequencing reveals changes in DNA methylation 
associated with nuclear reprogramming. Nature Biotechnology, 27(4), 
353-360. 

 
Dick, E., Matsa, E., Bispham, J., Reza, M., Guglieri, M., Staniforth, A., Watson, 

S., Kumari, R., Lochmüller, H., Young, L. Darling, D., Denning, C. (2011). 
Two new protocols to enhance the production and isolation of human 
induced pluripotent stem cell lines. Stem Cell Research, 6(2), 158-167. 

 
Dimos, J., Rodolfa, K., Niakan, K., Weisenthal, L., Mitsumoto, H., Chung, W., 

Croft, G., Saphier, G., Leibel, R., Goland, R., Wichterle, H., Henderson, 
C. and Eggan, K. (2008). Induced pluripotent stem cells generated from 
patients with ALS can be differentiated into motor neurons. Science, 
321(5893), 1218-1221. 

 
Doi, A., Park, I., Wen, B., Murakami, P., Aryee, M., Irizarry, R., Herb, B., Ladd-

Acosta, C., Rho, J., Loewer, S., Miller, J., Schlaeger, T., Daley, G. and 
Feinberg, A. (2009). Differential methylation of tissue- and cancer-specific 
CpG island shores distinguishes human induced pluripotent stem cells, 
embryonic stem cells and fibroblasts. Nature Genetics, 41(12), 1350-
1353. 

 
 
 
 



© C
OPYRIG

HT U
PM

138 
 

Donai Kenichiro., Akane Inagaki., Kyoung-Ha So., Kengo Kuroda., Hideko 
Sone., Masayuki Kobayashi., Katsuhiko Nishimori., and Tomokazu 
Fukuda (2014). Low-molecular-weight inhibitors of cell differentiation 
enable efficient growth of mouse iPS cells under feeder-free 
conditions. Cytotechnology, 67.2. 191-197. 

 
Dull, T., Zufferey, R., Kelly, M., Mandel, R., Nguyen, M., Trono, D. and Naldini, 

L. (1998). A third-generation lentivirus vector with a conditional packaging 
system. Journal of Virology, 72(11), 8463-8471. 

 
Duval, N., Gomès, D., Calaora, V., Calabrese, A., Meda, P. and Bruzzone, R. 

(2002). Cell coupling and Cx43 expression in embryonic mouse neural 
progenitor cells. Journal of cell science, 115(16), 3241-3251. 

 
Ebert, A., Yu, J., Rose, F., Mattis, V., Lorson, C., Thomson, J. and Svendsen, C. 

(2008). Induced pluripotent stem cells from a spinal muscular atrophy 
patient. Nature. 457(7227), 277-280. 

 
Eiraku, M. and Sasai, Y. (2012). Mouse embryonic stem cell culture for 

generation of three-dimensional retinal and cortical tissues. Nature 
Protocols, 7(1), 69-79. 

 
Ellis, P., Fagan, B.M., Magness, S.T., Hutton, S., Taranova, O., Hayashi, S., 

McMahon, A., Rao, M. and Pevny, L. (2004). SOX2, a persistent marker 
for multipotential neural stem cells derived from embryonic stem cells, the 
embryo or the adult. Developmental Neuroscience, 26, 148–165. 

 
Eminli, S., Utikal, J., Arnold, K., Jaenisch, R. and Hochedlinger, K. (2008). 

Reprogramming of neural progenitor cells into induced pluripotent stem 
cells in the absence of exogenous sox2 expression. Stem Cells, 26(10); 
2467-2474. 

 
Esteban, M. and Pei, D. (2012). Vitamin C improves the quality of somatic cell 

reprogramming. Nature Genetics, 44(4), 366-367. 
 
Evans, M. and Kaufman, M. (1981). Establishment in culture of pluripotential 

cells from mouse embryos. Nature, 292(5819), 154-156. 
 
Floch, V., Le Bolc'h, G., Audrézet, M., Yaouanc, J., Clément, J., des Abbayes, 

H., Mercier, B., Abgrall, J. and Férec, C. (1997). Cationic phosphonolipids 
as non-viral vectors for DNA transfection in hematopoietic cell lines and 
CD34+ cells. Blood Cells, Molecules, and Diseases, 23(1), pp.69-87. 

 
Florkiewicz, R. and Rose, J. (1984). A cell line expressing vesicular stomatitis 

virus glycoprotein fuses at low pH. Science, 225(4663), pp.721-723. 
 
Fraichard, A., Chassande, O., Bilbaut, G., Dehay, C., Savatier, P. and Samarut, 

J. (1995). In vitro differentiation of embryonic stem cells into glial cells and 
functional neurons. Journal of Cell Science, 108(10), 3181-3188. 

 



© C
OPYRIG

HT U
PM

139 
 

Fu, T., Guo, D., Huang, X., O'Gorman, M.R., Huang, L., Crawford, S.E., & 
Soriano, H.E. (2001). Apoptosis occurs in isolated and banked primary 
mouse hepatocytes. Cell Transplant. 10, 1, 59-66. 

 
Fusaki, N., Ban, H., Nishiyama, A., Saeki, K. and Hasegawa, M. (2009). Efficient 

induction of transgene-free human pluripotent stem cells using a vector 
based on Sendai virus, an RNA virus that does not integrate into the host 
genome. Proceedings of the Japan Academy, Series B. 85(8), 348-362. 

 
Gao, L., Abdullah, S., Li, M., Mason, J.O., and Nordin, N. (2010). Inducible 

transgene expression of dkk1 in mouse embryonic stem (ES) Cells and 
embryoid bodies. The Medical Journal of Malaysia, 65 (Supplement B), 
68-69. 

 
Gao, S., Jack, M. and O’Neill, C. (2012). Towards optimising the production of 

and expression from polycistronic vectors in embryonic stem cells. PloS 
One, 7(11), 48668. 

 
Ghosh, Z., Wilson, K., Wu, Y., Hu, S., Quertermous, T. and Wu, J. (2010). 

Persistent donor cell gene expression among human induced pluripotent 
stem cells contributes to differences with human embryonic stem cells. 
PLoS One, 5(2), e8975. 

 
Golipour, A., David, L., Liu, Y., Jayakumaran, G., Hirsch, C., Trcka, D. and 

Wrana, J. (2012). A late transition in somatic cell reprogramming requires 
regulators distinct from the pluripotency network. Cell Stem Cell, 11(6), 
769-782. 

 
Gonzalez, F., Barragan Monasterio, M., Tiscornia, G., Montserrat Pulido, N., 

Vassena, R., Batlle Morera, L., Rodriguez Piza, I. and Belmonte, J. (2009). 
Generation of mouse-induced pluripotent stem cells by transient 
expression of a single nonviral polycistronic vector. Proceedings of the 
National Academy of Sciences, 106(22), 8918-8922. 

 
Guenther, M., Frampton, G., Soldner, F., Hockemeyer, D., Mitalipova, M., 

Jaenisch, R. and Young, R. (2010). Chromatin structure and gene 
expression programs of human embryonic and induced pluripotent stem 
cells. Cell Stem Cell, 7(2), 249-257. 

 
Guillouzo Andre (1998). Liver cell models in in vitro toxicology. Environmental 

Health Perspective, 106. 511. 
 
Gurdon, J.B. (1962a). Adult frogs derived from the nuclei of single somatic cells. 

Developmental Biology, 4(2), 256-273. 
 
Gurdon, J.B. (1962b). The developmental capacity of nuclei taken from intestinal 

epithelium cells of feeding tadpoles. Journal of Embryology and 
Experimental Morphology, 10, 622–640. 

 



© C
OPYRIG

HT U
PM

140 
 

Han, J. and Yoon, Y. (2011). Induced pluripotent stem cells: emerging 
techniques for nuclear reprogramming. Antioxidants & Redox Signaling, 
15(7), 1799-1820. 

 
Hanna, J., Wernig, M., Markoulaki, S., Sun, C., Meissner, A., Cassady, J., Beard, 

C., Brambrink, T., Wu, L., Townes, T. and Jaenisch, R. (2007). Treatment 
of sickle cell anemia mouse model with iPS cells generated from 
autologous skin. Science, 318(5858), 1920-1923. 

 
Hansson, J., Rafiee, M., Reiland, S., Polo, J., Gehring, J., Okawa, S., Huber, W., 

Hochedlinger, K. and Krijgsveld, J. (2012). Highly coordinated proteome 
dynamics during reprogramming of somatic cells to pluripotency. Cell 
Reports, 2(6), 1579-1592. 

 
Haque, A., Yue, X., Motazedian, A., Tagawa, Y. and Akaike, T. (2012). 

Characterization and neural differentiation of mouse embryonic and 
induced pluripotent stem cells on cadherin-based substrata. Biomaterials, 
33(20), 5094-5106. 

 
Hayashi, K., Ohta, H., Kurimoto, K., Aramaki, S. and Saitou, M. (2011). 

Reconstitution of the mouse germ cell specification pathway in culture by 
pluripotent stem cells. Cell, 146 (4), 519-532. 

 
Hayashi, Y., Furue, M., Okamoto, T., Ohnuma, K., Myoishi, Y., Fukuhara, Y., 

Abe, T., Sato, J., Hata, R. and Asashima, M. (2007). Integrins regulate 
mouse embryonic stem cell self-renewal. Stem Cells, 25(12), 3005-3015. 

 
Hennecke, M. (2001). Composition and arrangement of genes define the 

strength of IRES-driven translation in bicistronic mRNAs. Nucleic Acids 
Research, 29(16), 3327-3334. 

 
Hirami, Y., Osakada, F., Takahashi, K., Okita, K., Yamanaka, S., Ikeda, H., 

Yoshimura, N. and Takahashi, M. (2009). Generation of retinal cells from 
mouse and human induced pluripotent stem cells. Neuroscience Letters, 
458(3), 126-131. 

 
Hochedlinger, K. and Plath, K. (2009). Epigenetic reprogramming and induced 

pluripotency. Development, 136(4), 509-523. 
 
Hockemeyer, D., Soldner, F., Cook, E., Gao, Q., Mitalipova, M. and Jaenisch, R. 

(2008). A drug-inducible system for direct reprogramming of human 
somatic cells to pluripotency. Cell Stem Cell, 3(3), 346-353. 

 
Hockfield, S. and McKay, R. (1985). Identification of major cell classes in the 

developing mammalian nervous system. The Journal of Neuroscience, 
5(12), 3310-3328. 

 
Holm, F., Strom, S., Inzunza, J., Baker, D., Stromberg, A., Rozell, B., Feki, A., 

Bergstrom, R. and Hovatta, O. (2010). An effective serum- and xeno-free 
chemically defined freezing procedure for human embryonic and induced 
pluripotent stem cells. Human Reproduction, 25(5), pp.1271-1279. 



© C
OPYRIG

HT U
PM

141 
 

Hong, H., Takahashi, K., Ichisaka, T., Aoi, T., Kanagawa, O., Nakagawa, M., 
Okita, K. and Yamanaka, S. (2009). Suppression of induced pluripotent 
stem cell generation by the p53–p21 pathway. Nature, 460(7259), 1132-
1135. 

 
Hongisto, H., Vuoristo, S., Mikhailova, A., Suuronen, R., Virtanen, I., Otonkoski, 

T. and Skottman, H. (2012). Laminin-511 expression is associated with 
the functionality of feeder cells in human embryonic stem cell culture. 
Stem Cell Research, 8(1), 97-108. 

 
Horie, M., Ito, A., Kiyohara, T., Kawabe, Y. and Kamihira, M. (2010). E-cadherin 

gene-engineered feeder systems for supporting undifferentiated growth of 
mouse embryonic stem cells. Journal of Bioscience and Bioengineering, 
110(5), 582-587. 

 
Hotta, A., Cheung, A., Farra, N., Garcha, K., Chang, W., Pasceri, P., Stanford, 

W. and Ellis, J. (2009). EOS lentiviral vector selection system for human 
induced pluripotent stem cells. Nature Protocols, 4(12), 1828-1844. 

 
Hu, D., Zhang, J., Wang, H., Liu, S., Yu, L., Sun, L. and Qu, Y. (2014). 

Chikungunya virus glycoproteins pseudotype with lentiviral vectors and 
reveal a broad spectrum of cellular tropism. PLoS ONE, 9(10), p.e110893. 

 
Huangfu, D., Maehr, R., Guo, W., Eijkelenboom, A., Snitow, M., Chen, A. and 

Melton, D. (2008a). Induction of pluripotent stem cells by defined factors is 
greatly improved by small-molecule compounds. Nature Biotechnology, 
26(7), 795-797. 

 
Huangfu, D., Osafune, K., Maehr, R., Guo, W., Eijkelenboom, A., Chen, S., 

Muhlestein, W. and Melton, D. (2008b). Induction of pluripotent stem cells 
from primary human fibroblasts with only Oct4 and Sox2. Nature 
Biotechnology, 26(11), 1269-1275. 

 
Ichim, C. and Wells, R. (2011). Generation of high-titer viral preparations by 

concentration using successive rounds of ultracentrifugation. Journal of 
Translational Medicine, 9(1), 1-8. 

 
Jähner, D., Stuhlmann, H., Stewart, C., Harbers, K., Löhler, J., Simon, I. and 

Jaenisch, R. (1982). De novo methylation and expression of retroviral 
genomes during mouse embryogenesis. Nature, 298(5875), 623-628. 

 
Jia, F., Wilson, K., Sun, N., Gupta, D., Huang, M., Li, Z., Panetta, N., Chen, Z., 

Robbins, R., Kay, M., Longaker, M. and Wu, J. (2010). A nonviral 
minicircle vector for deriving human iPS cells. Nature Methods, 7(3), 197-
199. 

 
Joddar, B., Hoshiba, T., Chen, G. and Ito, Y. (2014). Stem cell culture using cell-

derived substrates. Biomater. Sci., 2(11), pp.1595-1603. 
 
 



© C
OPYRIG

HT U
PM

142 
 

Jullien, J., Pasque, V., Halley-Stott, R., Miyamoto, K. and Gurdon, J. (2011). 
Mechanisms of nuclear reprogramming by eggs and oocytes: a 
deterministic process? Nature Reviews Molecular Cell Biology, 12(7), 
453-459. 

 
Jurgens, C., Young, K., Madden, V., Johnson, P. and Johnston, R. (2012). A 

novel self-replicating chimeric lentivirus-like particle. Journal of Virology, 
86(1), 246-261. 

 
Kahl, C., Marsh, J., Fyffe, J., Sanders, D. and Cornetta, K. (2004). Human 

immunodeficiency virus type 1-derived lentivirus vectors pseudotyped with 
envelope glycoproteins derived from Ross River virus and Semliki Forest 
virus. Journal of Virology, 78(3), 1421-1430. 

 
Kaji, K., Norrby, K., Paca, A., Mileikovsky, M., Mohseni, P. and Woltjen, K. 

(2009). Virus-free induction of pluripotency and subsequent excision of 
reprogramming factors. Nature, 458(7239), 771-775. 

 
Kalyani, A., Piper, D., Mujtaba, T., Lucero, M. and Rao, M. (1998). Spinal cord 

neuronal precursors generate multiple neuronal phenotypes in culture. 
The Journal of Neuroscience, 18(19), 7856-7868. 

 
Kawamura, T., Suzuki, J., Wang, Y., Menendez, S., Morera, L., Raya, A., Wahl, 

G. and Belmonte, J. (2009). Linking the p53 tumour suppressor pathway 
to somatic cell reprogramming. Nature, 460(7259). 

 
Kim K, Doi A, Wen B, Ng K, Zhao R, Cahan P, Kim J, Aryee MJ, Ji H, Ehrlich 

LI, Yabuuchi A, Takeuchi A, Cunniff KC, Hongguang H, McKinney-
Freeman S,Naveiras O, Yoon TJ, Irizarry RA, Jung N, Seita J, Hanna 
J, Murakami P, Jaenisch R, Weissleder R, Orkin SH, Weissman 
IL, Feinberg AP, and Daley GQ. (2010). Epigenetic memory in induced 
pluripotent stem cells. Nature, 467, 285–290. 

 
Kim, D., Kim, C., Moon, J., Chung, Y., Chang, M., Han, B., Ko, S., Yang, E., Cha, 

K., Lanza, R. and others, (2009). Generation of human induced pluripotent 
stem cells by direct delivery of reprogramming proteins. Cell Stem Cell, 
4(6), 472. 

 
Kim, J., Lee, S., Li, L., Park, H., Park, J., Lee, K., Kim, M., Shin, B. and Choi, S. 

(2011a). High cleavage efficiency of a 2A peptide derived from porcine 
teschovirus-1 in human cell lines, zebrafish and mice. PloS One, 6(4): 
18556. 

Kim, J., Seandel, M., Falciatori, I., Wen, D. and Rafii, S. (2008). CD34+ testicular 
stromal cells support long-term expansion of embryonic and adult stem 
and progenitor cells. Stem Cells, 26(10), 2516-2522. 

 
Kim, J., Sebastiano, V., Wu, G., Araúzo-Bravo, M., Sasse, P., Gentile, L., Ko, K., 

Ruau, D., Ehrich, M., van den Boom, D., Meyer, J., Hübner, K., 
Bernemann, C., Ortmeier, C., Zenke, M., Fleischmann, B., Zaehres, H. 
and Schöler, H. (2009). Oct4-induced pluripotency in adult neural stem 
cells. Cell, 136(3), 411-419. 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20K%5BAuthor%5D&cauthor=true&cauthor_uid=20644535
http://www.ncbi.nlm.nih.gov/pubmed/?term=Doi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20644535
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wen%20B%5BAuthor%5D&cauthor=true&cauthor_uid=20644535
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ng%20K%5BAuthor%5D&cauthor=true&cauthor_uid=20644535
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zhao%20R%5BAuthor%5D&cauthor=true&cauthor_uid=20644535
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cahan%20P%5BAuthor%5D&cauthor=true&cauthor_uid=20644535
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20J%5BAuthor%5D&cauthor=true&cauthor_uid=20644535
http://www.ncbi.nlm.nih.gov/pubmed/?term=Aryee%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=20644535
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ji%20H%5BAuthor%5D&cauthor=true&cauthor_uid=20644535
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ehrlich%20LI%5BAuthor%5D&cauthor=true&cauthor_uid=20644535
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ehrlich%20LI%5BAuthor%5D&cauthor=true&cauthor_uid=20644535
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yabuuchi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20644535
http://www.ncbi.nlm.nih.gov/pubmed/?term=Takeuchi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20644535
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cunniff%20KC%5BAuthor%5D&cauthor=true&cauthor_uid=20644535
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hongguang%20H%5BAuthor%5D&cauthor=true&cauthor_uid=20644535
http://www.ncbi.nlm.nih.gov/pubmed/?term=McKinney-Freeman%20S%5BAuthor%5D&cauthor=true&cauthor_uid=20644535
http://www.ncbi.nlm.nih.gov/pubmed/?term=McKinney-Freeman%20S%5BAuthor%5D&cauthor=true&cauthor_uid=20644535
http://www.ncbi.nlm.nih.gov/pubmed/?term=Naveiras%20O%5BAuthor%5D&cauthor=true&cauthor_uid=20644535
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yoon%20TJ%5BAuthor%5D&cauthor=true&cauthor_uid=20644535
http://www.ncbi.nlm.nih.gov/pubmed/?term=Irizarry%20RA%5BAuthor%5D&cauthor=true&cauthor_uid=20644535
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jung%20N%5BAuthor%5D&cauthor=true&cauthor_uid=20644535
http://www.ncbi.nlm.nih.gov/pubmed/?term=Seita%20J%5BAuthor%5D&cauthor=true&cauthor_uid=20644535
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hanna%20J%5BAuthor%5D&cauthor=true&cauthor_uid=20644535
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hanna%20J%5BAuthor%5D&cauthor=true&cauthor_uid=20644535
http://www.ncbi.nlm.nih.gov/pubmed/?term=Murakami%20P%5BAuthor%5D&cauthor=true&cauthor_uid=20644535
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jaenisch%20R%5BAuthor%5D&cauthor=true&cauthor_uid=20644535
http://www.ncbi.nlm.nih.gov/pubmed/?term=Weissleder%20R%5BAuthor%5D&cauthor=true&cauthor_uid=20644535
http://www.ncbi.nlm.nih.gov/pubmed/?term=Orkin%20SH%5BAuthor%5D&cauthor=true&cauthor_uid=20644535
http://www.ncbi.nlm.nih.gov/pubmed/?term=Weissman%20IL%5BAuthor%5D&cauthor=true&cauthor_uid=20644535
http://www.ncbi.nlm.nih.gov/pubmed/?term=Weissman%20IL%5BAuthor%5D&cauthor=true&cauthor_uid=20644535
http://www.ncbi.nlm.nih.gov/pubmed/?term=Feinberg%20AP%5BAuthor%5D&cauthor=true&cauthor_uid=20644535
http://www.ncbi.nlm.nih.gov/pubmed/?term=Daley%20GQ%5BAuthor%5D&cauthor=true&cauthor_uid=20644535


© C
OPYRIG

HT U
PM

143 
 

Kiskinis, E. and Eggan, K. (2010). Progress toward the clinical application of 
patient-specific pluripotent stem cells. Journal of Clinical Investigation, 
120(1), 51-59. 

 
Kleinman, H., McGarvey, M., Liotta, L., Robey, P., Tryggvason, K. and Martin, 

G. (1982). Isolation and characterization of type IV procollagen, laminin, 
and heparan sulfate proteoglycan from the EHS sarcoma. Biochemistry, 
21(24), 6188-6193. 

 
Klincumhom, N., Pirity, M., Berzsenyi, S., Ujhelly, O., Muenthaisong, S., 

Rungarunlert, S., Tharasanit, T., Techakumphu, M. and Dinnyes, A. 
(2012). Generation of neuronal progenitor cells and neurons from mouse 
sleeping beauty transposon-generated induced pluripotent stem cells. 
Cellular Reprogramming, 14(5), 390-397. 

 
Koche, R., Smith, Z., Adli, M., Gu, H., Ku, M., Gnirke, A., Bernstein, B. and 

Meissner, A. (2011). Reprogramming factor expression initiates 
widespread targeted chromatin remodeling. Cell Stem Cell, 8(1), 96-105. 

 
Kuroda, H., Kutner, R., Bazan, N. and Reiser, J. (2009). Simplified lentivirus 

vector production in protein-free media using polyethylenimine-mediated 
transfection. Journal of Virological Methods, 157(2), 113-121. 

 
Kuroda, H., Marino, M., Kutner, R. and Reiser, J. (2011). Production of lentiviral 

vectors in protein-free media. Current Protocols in Cell Biology, 26-8. 
 
Kutner Robert H., Xian-Yang Zhang, and Jakob Reiser (2009). Production, 

concentration and titration of pseudotyped HIV-1-based lentiviral 
vectors. Nat Protoc 4.4. 495-505. 

 
Lei, H., Oh, SP., Okano, M., Juttermann, R., Goss, KA., Jaenisch, R., and Li, E. 

(1996). De novo DNA cytosine methyltransferase activities in mouse 
embryonic stem cells. Development, 122(10), 3195– 3205. 

 
Lendahl, U., Zimmerman, L. and McKay, R. (1990). CNS stem cells express a 

new class of intermediate filament protein. Cell, 60(4), 585-595. 
 
Lensch, M. W., Schlaeger, T. M., Zon, L. I. and Daley, G. Q. (2007). Teratoma 

formation assays with human embryonic stem cells: a rationale for one 
type of human- animal chimera. Cell Stem Cell, 1(3), 253–258. 

 
Li, E., Bestor, T. and Jaenisch, R. (1992). Targeted mutation of the DNA 

methyltransferase gene results in embryonic lethality. Cell, 69(6), 915-
926. 

 
Li, M., Pevny, L., Lovell-Badge, R. and Smith, A. (1998). Generation of purified 

neural precursors from embryonic stem cells by lineage selection. Current 
Biology, 8(17), 971-2. 

 
 



© C
OPYRIG

HT U
PM

144 
 

Li, R., Liang, J., Ni, S., Zhou, T., Qing, X., Li, H., He, W., Chen, J., Li, F., Zhuang, 
Q., Qin, B., Xu, J., Li, W., Yang, J., Gan, Y., Qin, D., Feng, S., Song, H., 
Yang, D., Zhang, B., Zeng, L., Lai, L., Esteban, M. and Pei, D. (2010). A 
mesenchymal-to-epithelial transition initiates and is required for the 
nuclear reprogramming of mouse fibroblasts. Cell Stem Cell, 7(1), 51-63. 

 
Li, X., Krawetz, R., Liu, S., Meng, G. and Rancourt, D. (2008). ROCK inhibitor 

improves survival of cryopreserved serum/feeder-free single human 
embryonic stem cells. Human Reproduction, 24(3), pp.580-589. 

 
Li, X., Krawetz, R., Liu, S., Meng, G., & Rancourt, D.E. (2009). ROCK inhibitor 

improves survival of cryopreserved serum/feeder-free single human 
embryonic stem cells. Hum. Reproduction. 24, 3, 580-589. 

 
Li, Y., Lin, C., Wang, L., Liu, Y., Mu, X., Ma, Y. and Li, L. (2009). Maintenance of 

human embryonic stem cells on gelatin. Chinese Science Bulletin, 54(22), 
4214-4220. 

 
Liao, J., Cui, C., Chen, S., Ren, J., Chen, J., Gao, Y., Li, H., Jia, N., Cheng, L., 

Xiao, H. and Xiao, L. (2009). Generation of Induced Pluripotent Stem Cell 
Lines from Adult Rat Cells. Cell Stem Cell, 4(1), 11-15. 

 
Liu, G., Barkho, B., Ruiz, S., Diep, D., Qu, J., Yang, S., Panopoulos, A., Suzuki, 

K., Kurian, L., Walsh, C., Thompson, J., Boue, S., Fung, H., Sancho-
Martinez, I., Zhang, K., III, J. and Belmonte, J. (2011). Recapitulation of 
premature ageing with iPSCs from Hutchinson–Gilford progeria 
syndrome. Nature, 472(7342), 221-225. 

 
Liu, K., Wang, F., Ye, X., Wang, L., Yang, J., Zhang, J. and Liu, L. (2014). KSR-

Based Medium Improves the Generation of High-Quality Mouse iPS Cells. 
PLoS One, 9(8), e105309. 

 
Lizée, G., Aerts, J., Gonzales, M., Chinnasamy, N., Morgan, R. and Topalian, S. 

(2003). Real-time quantitative reverse transcriptase-polymerase chain 
reaction as a method for determining lentiviral vector titers and measuring 
transgene expression. Human Gene Therapy, 14(6), 497-507. 

 
Lowry, W., Richter, L., Yachechko, R., Pyle, A., Tchieu, J., Sridharan, R., Clark, 

A. and Plath, K. (2008). Generation of human induced pluripotent stem 
cells from dermal fibroblasts. Proceedings of the National Academy of 
Sciences, 105(8), 2883-2888. 

 
Lu, J., Tan, L., Li, P., Gao, H., Fang, B., Ye, S., Geng, Z., Zheng, P. and Song, 

H. (2009). All-trans retinoic acid promotes neural lineage entry by 
pluripotent embryonic stem cells via multiple pathways. BMC Cell Biology, 
10(1), 57. 

 
 
 



© C
OPYRIG

HT U
PM

145 
 

Ma, W., Tavakoli, T., Derby, E., Serebryakova, Y., Rao, MS., Mattson, MP. 
(2008). Cell-extracellular matrix interactions regulate neural differentiation 
of human embryonic stem cells. BMC Dev Biol, 8, 90. 

 
MacNicol, A., Wilczynska, A. and MacNicol, M. (2008). Function and regulation 

of the mammalian Musashi mRNA translational regulator. Biochemical 
Society Transactions, 36(Pt 3), 528. 

 
Maden, M. (2001). Role and distribution of retinoic acid during CNS 

development. International Review of Cytology, 209, 1-77. 
 
Maherali, N. and Hochedlinger, K. (2008). Guidelines and techniques for the 

generation of induced pluripotent stem cells. Cell Stem Cell, 3(6), 595-
605. 

 
Maherali, N. and Hochedlinger, K. (2009). TGFβ signal inhibition cooperates in 

the induction of ipscs and replaces Sox2 and cMyc. Current Biology, 
19(20), 1718-1723. 

 
Maherali, N., Ahfeldt, T., Rigamonti, A., Utikal, J., Cowan, C. and Hochedlinger, 

K. (2008). A high-efficiency system for the generation and study of human 
induced pluripotent stem cells. Cell Stem Cell, 3(3), 340-345. 

 
Maherali, N., Sridharan, R., Xie, W., Utikal, J., Eminli, S., Arnold, K., Stadtfeld, 

M., Yachechko, R., Tchieu, J., Jaenisch, R., Plath, K. and Hochedlinger, 
K. (2007). Directly reprogrammed fibroblasts 
show global epigenetic remodelling 
and widespread tissue contribution. Cell Stem Cell, 1(1), 55-70.  

 
Mali, P., Ye, Z., Hommond, H., Yu, X., Lin, J., Chen, G., Zou, J. and Cheng, L. 

(2008). Improved efficiency and pace of generating induced pluripotent 
stem cells from human adult and fetal fibroblasts. Stem Cells, 26(8), 1998-
2005. 

 
Mandal, P. and Rossi, D. (2013). Reprogramming human fibroblasts to 

pluripotency using modified mRNA. Nature Protocols, 8(3), 568-582. 
 
Marchetto, M., Yeo, G., Kainohana, O., Marsala, M., Gage, F. and Muotri, A. 

(2009). Transcriptional signature and memory retention of human-induced 
pluripotent stem cells. PLoS One, 4(9), e7076. 

 
Marión, R., Strati, K., Li, H., Murga, M., Blanco, R., Ortega, S., Fernandez-

Capetillo, O., Serrano, M. and Blasco, M. (2009). A p53-mediated DNA 
damage response limits reprogramming to ensure iPS cell genomic 
integrity. Nature, 460(7259), 1149-1153. 

 
Markoulaki Styliani, Jacob Hanna, Caroline Beard, Bryce W Carey, Albert W 

Cheng, Christopher J Lengner, Jessica A Dausman, Dongdong Fu, Qing 
Gao, Su Wu, John P Cassady and Rudolf Jaenisch (2009). Transgenic 
mice with defined combinations of drug-inducible reprogramming 
factors. Nat Biotechnol 27.2. 169-171. 



© C
OPYRIG

HT U
PM

146 
 

Marsh M and Jungerwirth S. (1984). The entry of enveloped viruses into cells by 
endocytosis. Biochem. Journal. 218.1. 1-10. 

 
Martin, G.R. (1981). Isolation of a pluripotent cell line from early mouse embryos 

cultured in medium conditioned by teratocarcinoma stem cells. 
Proceeding of the National Academy of Sciences of the United States of 
America, 78 (12), 7634–7638. 

 
Martin, M., Muotri, A., Gage, F. and Varki, A. (2005). Human embryonic stem 

cells express an immunogenic nonhuman sialic acid. Nature Methods, 
11(2), 228-232. 

 
Matsui, T., Leung, D., Miyashita, H., Maksakova, I., Miyachi, H., Kimura, H., 

Tachibana, M., Lorincz, M. and Shinkai, Y. (2010). Proviral silencing in 
embryonic stem cells requires the histone methyltransferase ESET. 
Nature, 464(7290), 927-931. 

 
Mayer-Proschel, M., Kalyani, A., Mujtaba, T. and Rao, M. (1997). Isolation of 

lineage-restricted neuronal precursors from multipotent neuroepithelial 
stem cells. Neuron, 19(4), 773-785. 

 
Messina, E. (2004). Isolation and Expansion of adult cardiac stem cells from 

human and murine heart. Circulation Research, 95(9), 911-921. 
 
Mikkelsen, TS., Hanna, J., Zhang, X., Ku, M., Wernig, M., Schorderet, P., 

Bernstein, BE., Jaenisch, R., Lander, ES., and Meissner, A. (2008). 
Dissecting direct reprogramming through integrative genomic analysis. 
Nature, 454(7200), 49–55. 

 
Miyazaki, T., Futaki, S., Suemori, H., Taniguchi, Y., Yamada, M., Kawasaki, M., 

Hayashi, M., Kumagai, H., Nakatsuji, N., Sekiguchi, K. and Kawase, E. 
(2013). Laminin E8 fragments support efficient adhesion and expansion 
of dissociated human pluripotent stem cells. Nature Communications, 4, 
1931. 

 
Mohamad Osama, Danielle Drury-Stewart, Mingke Song, Ben Faulkner, 

Dongdong Chen, Shan Ping Yu, and Ling Wei (2013). Vector-free and 
transgene-free human iPS cells differentiate into functional neurons and 
enhance functional recovery after ischemic stroke in mice. PLoS ONE 8.5. 
e64160. 

Müller Inga, Karin Larsson, Anna Frenzel, Ganna Oliynyk, Hanna Zirath, Edward 
V. Prochownik, Nicholas J. Westwood, and Marie Arsenian Henriksson 
(2014). Targeting of the MYCN protein with small molecule c-Myc 
inhibitors. PLoS ONE 9.5. e97285. 

 
Nakagawa, M., Taniguchi, Y., Senda, S., Takizawa, N., Ichisaka, T., Asano, K., 

Morizane, A., Doi, D., Takahashi, J., Nishizawa, M., Yoshida, Y., Toyoda, 
T., Osafune, K., Sekiguchi, K. and Yamanaka, S. (2014). A novel efficient 
feeder-free culture system for the derivation of human induced pluripotent 
stem cells. Scientific Reports, 4. 

 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Jungerwirth%20S%5BAuthor%5D&cauthor=true&cauthor_uid=2182968


© C
OPYRIG

HT U
PM

147 
 

Narsinh, K., Plews, J. and Wu, J. (2011). Comparison of human induced 
pluripotent and embryonic stem cells: fraternal or identical twins?. Mol 
Ther, 19(4), 635-638.  

 
Newman, A. and Cooper, J. (2010). Lab-specific gene expression signatures in 

pluripotent stem cells. Cell Stem Cell, 7(2), 258-262. 
 
Nordin, N., Nathan, S., Li, M. and Mason, J. (2008). Inducible transgene 

expression in undifferentiated mouse embryonic stem cells and embryoid 
bodies. The Medical Journal of Malaysia, 63 (Supplement A), 59-60. 

 
Ohi, Y., Qin, H., Hong, C., Blouin, L., Polo, J., Guo, T., Qi, Z., Downey, S., Manos, 

P., Rossi, D., Yu, J., Hebrok, M., Hochedlinger, K., Costello, J., Song, J. 
and Ramalho-Santos, M. (2011). Incomplete DNA methylation underlies 
a transcriptional memory of somatic cells in human iPS cells. Nature Cell 
Biology, 13(5), 541-549. 

 
Okada, M., Oka, M. and Yoneda, Y. (2010). Effective culture conditions for the 

induction of pluripotent stem cells. Biochimica et Biophysica Acta (BBA) - 
General Subjects, 1800(9), 956-963. 

 
Okita, K., Ichisaka, T. and Yamanaka, S. (2007). Generation of germline-

competent induced pluripotent stem cells. Nature, 448(7151), 313-317. 
 
Okita, K., Ichisaka, T. and Yamanaka, S. (2008). Establishment of mouse 

induced pluripotent stem cells selected for Nanog expression. 
Inflammation and Regeneration, 28(2), 96-99. 

 
Okita, K., Nakagawa, M., Hyenjong, H., Ichisaka, T. and Yamanaka, S. (2008). 

Generation of mouse induced pluripotent stem cells without viral vectors. 
Science, 322(5903), 949-953. 

 
Onorati, M., Camnasio, S., Binetti, M., Jung, C., Moretti, A. and Cattaneo, E. 

(2010). Neuropotent self-renewing neural stem (NS) cells derived from 
mouse induced pluripotent stem (iPS) cells. Molecular and Cellular 
Neuroscience, 43(3), 287-295. 

 
Osafune, K., Caron, L., Borowiak, M., Martinez, R., Fitz-Gerald, C., Sato, Y., 

Cowan, C., Chien, K. and Melton, D. (2008). Marked differences in 
differentiation propensity among human embryonic stem cell lines. Nature 
Biotechnology, 26(3), 313-315. 

 
Paasch, U. (2004). Cryopreservation and thawing is associated with varying 

extent of activation of apoptotic machinery in subsets of ejaculated human 
spermatozoa. Biology of Reproduction, 71(6), pp.1828-1837. 

 
Papapetrou, E. and Sadelain, M. (2011). Derivation of genetically modified 

human pluripotent stem cells with integrated transgenes at unique 
mapped genomic sites. Nature Protocols, 6(9), 1274-1289. 

 



© C
OPYRIG

HT U
PM

148 
 

Park, I.H., Zhao, R., West, J.A., Yabuuchi, A., Huo, H., Ince, T.A., Lerou, P.H., 
Lensch, M.W., and Daley, G.Q. (2008b). Reprogramming of human 
somatic cells to pluripotency with defined factors. Nature, 451(7175), 141–
146. 

 
Park, IH, Arora, N., Huo, H., Maherali, N., Ahfeldt, T., Shimamura, A., Lensch, 

MW, Cowan, C., Hochedlinger, K., and Daley, GQ. (2008a). Disease-
specific induced pluripotent stem cells. Cell, 134(6), 877–886. 

 
Park, Y., Lee, S., Choi, I., Lee, S., Sung, H., Kim, J., Yoo, Y., Geum, D., Kim, S. 

and Kim, B. (2010). The efficacy of human placenta as a source of the 
universal feeder in human and mouse pluripotent stem cell culture. 
Cellular Reprogramming, 12(3), 315-328. 

 
Parrinello, S., Samper, E., Krtolica, A., Goldstein, J., Melov, S. and Campisi, J. 

(2003). Oxygen sensitivity severely limits the replicative lifespan of murine 
fibroblasts. Nature Cell Biology, 5(8), 741-747. 

 
Pesce, M., Anastassiadis, K. and Sch&ouml;ler, H. (1999). Oct-4: Lessons of 

Totipotency from Embryonic Stem Cells. Cells Tissues Organs, 165(3-4), 
144-152. 

 
Polo, J., Anderssen, E., Walsh, R., Schwarz, B., Nefzger, C., Lim, S., Borkent, 

M., Apostolou, E., Alaei, S., Cloutier, J., Bar-Nur, O., Cheloufi, S., 
Stadtfeld, M., Figueroa, M., Robinton, D., Natesan, S., Melnick, A., Zhu, 
J., Ramaswamy, S. and Hochedlinger, K. (2012). A molecular roadmap of 
reprogramming somatic cells into iPS cells. Cell, 151(7), 1617-1632. 

 
Qamar Saeed, M., Dufour, N., Bartholmae, C., Sieranska, U., Knopf, M., Thierry, 

E., Thierry, S., Delelis, O., Grandchamp, N., Pilet, H., Ravassard, P., 
Massonneau, J., Pflumio, F., von Kalle, C., Lachapelle, F., Bemelmans, 
A., Schmidt, M. and Serguera, C. (2014). Comparison between several 
integrase-defective lentiviral vectors reveals increased integration of an 
HIV vector bearing a D167H mutant. Molecular Therapy—Nucleic Acids, 
3(12), p.e213. 

 
Qian, L., Huang, Y., Spencer, C., Foley, A., Vedantham, V., Liu, L., Conway, S., 

Fu, J. and Srivastava, D. (2012). In vivo reprogramming of murine cardiac 
fibroblasts into induced cardiomyocytes. Nature, 485(7400), 593-598. 

 
Ramalho-Santos, M. (2002). "Stemness": Transcriptional Profiling of Embryonic 

and Adult Stem Cells. Science, 298(5593), 597-600. 
 
Raya, Á., Rodríguez-Pizà, I., Guenechea, G., Vassena, R., Navarro, S., Barrero, 

M., Consiglio, A., Castellà, M., Río, P., Sleep, E., González, F., Tiscornia, 
G., Garreta, E., Aasen, T., Veiga, A., Verma, I., Surrallés, J., Bueren, J. 
and Belmonte, J. (2009). Disease-corrected haematopoietic progenitors 
from Fanconi anaemia induced pluripotent stem cells. Nature, 460(7251), 
53-59. 

 



© C
OPYRIG

HT U
PM

149 
 

Reiser, J. (2000). Production and concentration of pseudotyped HIV-1-based 
gene transfer vectors. Gene Therapy, 7(11), 910-913. 

 
Richards, M. (2004). The transcriptome profile of human embryonic stem cells 

as defined by SAGE. Stem Cells, 22(1), 51-64. 
 
Richards,M., Fong,C.Y., Chan,W.K., Wong,P.C., and Bongso,A. (2002). Human 

feeders support prolonged undifferentiated growth of human inner cell 
masses and embryonic stem cells. Nature Biotechnology, 20(9), 933-936. 

 
Richards,M., Tan,S., Fong,C.Y., Biswas,A., Chan,W.K., and Bongso,A. (2003). 

Comparative evaluation of various human feeders for prolonged 
undifferentiated growth of human embryonic stem cells. Stem Cells, 21(5), 
546-556. 

 
Robinton, D. and Daley, G. (2012). The promise of induced pluripotent stem cells 

in research and therapy. Nature, 481(7381), 295-305. 
 
Rodin, S., Domogatskaya, A., Ström, S., Hansson, E., Chien, K., Inzunza, J., 

Hovatta, O. and Tryggvason, K. (2010). Long-term self-renewal of human 
pluripotent stem cells on human recombinant laminin-511. Nature 
Biotechnology, 28(6), 611-615. 

 
Rodríguez-Pizà, I., Richaud-Patin, Y., Vassena, R., González, F., Barrero, M., 

Veiga, A., Raya, A. and Izpisúa Belmonte, J. (2010). Reprogramming of 
human fibroblasts to induced pluripotent stem cells under xeno-free 
conditions. Stem Cells, 28(1), 36-44. 

 
Rosler, E., Fisk, G., Ares, X., Irving, J., Miura, T., Rao, M. and Carpenter, M. 

(2004). Long-term culture of human embryonic stem cells in feeder-free 
conditions. Developmental Dynamics, 229(2), 259-274. 

 
Ross, S., McCaffery, P., Drager, U. and De Luca, L. (2000). Retinoids in 

embryonal development. Physiological Reviews, 80(3), 1021-1054. 
 
Ruiz, S., Diep, D., Gore, A., Panopoulos, A., Montserrat, N., Plongthongkum, N., 

Kumar, S., Fung, H., Giorgetti, A., Bilic, J., Batchelder, E., Zaehres, H., 
Kan, N., Scholer, H., Mercola, M., Zhang, K. and Izpisua Belmonte, J. 
(2012). Identification of a specific reprogramming-associated epigenetic 
signature in human induced pluripotent stem cells. Proceedings of the 
National Academy of Sciences, 109(40), 16196-16201. 

 
Saito, S., Strelchenko, N. and Niemann, H. (1992). Bovine embryonic stem cell-

like cell lines cultured over several passages. Roux's Arch Dev Biol, 
201(3), 134-141. 

 
Sansom, S., Griffiths, D., Faedo, A., Kleinjan, D., Ruan, Y., Smith, J., Van 

Heyningen, V., Rubenstein, J. and Livesey, F. (2009). The level of the 
transcription factor Pax6 is essential for controlling the balance between 
neural stem cell self-renewal and neurogenesis. PLoS Genetics, 5(6), 
1000511. 



© C
OPYRIG

HT U
PM

150 
 

Saura, J., Tusell, J. and Serratosa, J. (2003). High-yield isolation of murine 
microglia by mild trypsinization. Glia, 44(3), 183-189. 

 
Schenke-Layland, K., Rhodes, K., Angelis, E., Butylkova, Y., Heydarkhan-

Hagvall, S., Gekas, C., Zhang, R., Goldhaber, J., Mikkola, H., Plath, K. 
and MacLellan, W. (2008). Reprogrammed mouse fibroblasts differentiate 
into cells of the cardiovascular and hematopoietic lineages. Stem Cells, 
26(6), 1537-1546. 

 
Schuhmachers, G., Xu, S., Bergstresser, P. and Takashima, A. (1995). Identity 

and Functional Properties of Novel Skin-Derived Fibroblast Lines (NS 
Series) That Support the Growth of Epidermal-Derived Dendritic Cell 
Lines. Journal of Investigative Dermatology, 105(2), 225-230. 

 
Shao, L., Feng, W., Sun, Y., Bai, H., Liu, J., Currie, C., Kim, J., Gama, R., Wang, 

Z., Qian, Z., Liaw, L. and Wu, W. (2009). Generation of iPS cells using 
defined factors linked via the self-cleaving 2A sequences in a single open 
reading frame. Cell Res, 19(3), 296-306. 

 
 

Smith, A.G., Heath, J.K., Donaldson, D.D., Wong, G.G., Moreau, J., Stahl, M., 
and Rogers, D. (1988). Inhibition of pluripotential embryonic stem cell 
differentiation by purified polypeptides. Nature, 336(6200), 688–690. 

 
Smith, Z., Nachman, I., Regev, A. and Meissner, A. (2010). Dynamic single-cell 

imaging of direct reprogramming reveals an early specifying event. Nature 
Biotechnology, 28(5), 521-526. 

 
Soldner, F., Hockemeyer, D., Beard, C., Gao, Q., Bell, G., Cook, E., Hargus, G., 

Blak, A., Cooper, O., Mitalipova, M., Isacson, O. and Jaenisch, R. (2009). 
Parkinson's disease patient-derived induced pluripotent stem cells free of 
viral reprogramming factors. Cell, 136(5), 964-977. 

 
Somers, A., Jean, J., Sommer, C., Omari, A., Ford, C., Mills, J., Ying, L., 

Sommer, A., Jean, J., Smith, BW., Lafyatis, R., Demierre, MF., Weiss, DJ., 
French, DL., Gadue, P., Murphy, GJ., Mostoslavsky, G., and Kotton, DN. 
(2010). Generation of transgene-free lung disease-specific human 
induced pluripotent stem cells using a single excisable lentiviral stem cell 
cassette. Stem Cells, 28(10), 1728-1740. 

 
Sommer, C. and Mostoslavsky, G. (2010). Experimental approaches for the 

generation of induced pluripotent stem cells. Stem Cell Research 
Therapy, 1(3), 26. 

 
Sommer, C., Stadtfeld, M., Murphy, G., Hochedlinger, K., Kotton, D. and 

Mostoslavsky, G. (2009). Induced pluripotent stem cell generation using a 
single lentiviral stem cell cassette. Stem Cells, 27(3), 543-549. 

 
Soufi, A., Donahue, G. and Zaret, K. (2012). Facilitators and impediments of the 

pluripotency reprogramming factors' initial engagement with the genome. 
Cell, 151(5), 994-1004. 



© C
OPYRIG

HT U
PM

151 
 

Sridharan, R., Tchieu, J., Mason, M., Yachechko, R., Kuoy, E., Horvath, S., 
Zhou, Q. and Plath, K. (2009). Role of the murine reprogramming factors 
in the induction of pluripotency. Cell, 136(2), 364-377. 

 
Stadtfeld M, Maherali N, Breault DT, and Hochedlinger K. (2008a). Defining 

molecular cornerstones during fibroblast to iPS cell reprogramming in 
mouse. Cell Stem Cell, 2(3), 230–240. 

 
Stadtfeld, M. and Hochedlinger, K. (2010). Induced pluripotency: history, 

mechanisms, and applications. Genes & Development, 24(20), 2239-
2263. 

 
Stadtfeld, M., and K. Hochedlinger (2010). Induced pluripotency: history, 

mechanisms, and applications. Genes & Development 24.20. 2239-2263. 
 
Stadtfeld, M., Apostolou, E., Akutsu, H., Fukuda, A., Follett, P., Natesan, S., 

Kono, T., Shioda, T. and Hochedlinger, K. (2010). Aberrant silencing of 
imprinted genes on chromosome 12qF1 in mouse induced pluripotent 
stem cells. Nature, 465(7295), 175-181. 

 
Stadtfeld, M., Apostolou, E., Ferrari, F., Choi, J., Walsh, R., Chen, T., Ooi, S., 

Kim, S., Bestor, T., Shioda, T., Park, P. and Hochedlinger, K. (2012). 
Ascorbic acid prevents loss of Dlk1-Dio3 imprinting and facilitates 
generation of all–iPS cell mice from terminally differentiated B cells. 
Nature Genetics, 44(7), 831-831. 

 
Stadtfeld, M., Brennand, K. and Hochedlinger, K. (2008b). Reprogramming of 

pancreatic β cells into induced pluripotent stem cells. Current Biology, 
18(12), 890-894. 

Stadtfeld, M., Maherali, N., Borkent, M. and Hochedlinger, K. (2009). A 
reprogrammable mouse strain from gene-targeted embryonic stem cells. 
Nature Methods, 7(1), 53-55. 

 
Stadtfeld, M., Nagaya, M., Utikal, J., Weir, G. and Hochedlinger, K. (2008c). 

Induced pluripotent stem cells generated without viral integration. 
Science, 322(5903), 945-949. 

 
Strübing, C., Ahnert-Hilger, G., Shan, J., Wiedenmann, B., Hescheler, J. and 

Wobus, A. (1995). Differentiation of pluripotent embryonic stem cells into 
the neuronal lineage in vitro gives rise to mature inhibitory and excitatory 
neurons. Mechanisms of Development, 53(2), 275-287. 

 
Szymczak, A., Workman, C., Wang, Y., Vignali, K., Dilioglou, S., Vanin, E. and 

Vignali, D. (2004). Correction of multi-gene deficiency in vivo using a 
single 'self-cleaving' 2A peptide–based retroviral vector. Nat Biotechnol 
22, 589-594. 

 
 



© C
OPYRIG

HT U
PM

152 
 

Tachiiri, S., Katagiri, T., Tsunoda, T., Oya, N., Hiraoka, M. and Nakamura, Y. 
(2006). Analysis of gene-expression profiles after gamma irradiation of 
normal human fibroblasts. International Journal of Radiation Oncology 
Biology Physics, 64(1), pp.272-279. 

 
Tada, M., Takahama, Y., Abe, K., Nakatsuji, N. and Tada, T. (2001). Nuclear 

reprogramming of somatic cells by in vitro hybridization with ES cells. 
Current Biology, 11(19), 1553-1558. 

 
Takahashi, K. and Yamanaka, S. (2006). Induction of pluripotent stem cells from 

mouse embryonic and adult fibroblast cultures by defined factors. Cell, 
126(4), 663-676. 

 
Takahashi, K., Okita, K., Nakagawa, M. and Yamanaka, S. (2007a). Induction of 

pluripotent stem cells from fibroblast cultures. Nature Protocols, 2(12), 
3081-3089. 

 
Takahashi, K., Tanabe, K., Ohnuki, M., Narita, M., Ichisaka, T., Tomoda, K. and 

Yamanaka, S. (2007b). Induction of pluripotent stem cells from adult 
human fibroblasts by defined factors. Cell, 131(5), 861-872. 

 
Tamm, C., Pijuan Galitó, S. and Annerén, C. (2013). A comparative study of 

protocols for mouse embryonic stem cell culturing. PLoS ONE, 8(12), 
p.e81156. 

 
Tang, H., Araki, K., Li, Z. and Yamamura, K. (2008). Characterization of Ayu17-

449 gene expression and resultant kidney pathology in a knockout mouse 
model. Transgenic Research, 17(4), 599-608. 

 
Tate, CC., Shear, DA., Tate, MC.., Archer, DR., Stein, DG., LaPlaca, MC. (2009). 

Laminin and fibronectin scaffolds enhance neural stem cell transplantation 
into the injured brain. Journal of Tissue Engineering Regenerative 
Medicine. 3, 208-217. 

 
Thomson, J.A., Itskovitz-Eldor, J., Shapiro, S.S., Waknitz, M.A., Swiergiel, J.J., 

Marshall, V.S., and Jones, J.M. (1998). Embryonic stem cell lines derived 
from human blastocysts. Science, 282(5391), 1145–1147. 

 
Tian, C., Liu, Q., Ma, K., Wang, Y., Chen, Q., Ambroz, R., Klinkebiel, D., Li, Y., 

Huang, Y., Ding, J., Wu, J. and Zheng, J. (2013). Characterization of 
induced neural progenitors from skin fibroblasts by a novel combination of 
defined factors. Scientific Reports, 3. 

 
Tiemann, U., Sgodda, M., Warlich, E., Ballmaier, M., Schöler, H., Schambach, 

A. and Cantz, T. (2011). Optimal reprogramming factor stoichiometry 
increases colony numbers and affects molecular characteristics of murine 
induced pluripotent stem cells. Cytometry Part A, 79(6), 426-435. 

 
 
 



© C
OPYRIG

HT U
PM

153 
 

Tiscornia, G., Singer, O. and Verma, I. (2006). Production and purification of 
lentiviral vectors. Nature Protocols, 1(1), 241-245. 

 
Villa-Diaz, L., Pacut, C., Slawny, N., Ding, J., O'Shea, K. and Smith, G. (2009). 

Analysis of the factors that limit the ability of feeder cells to maintain the 
undifferentiated state of human embryonic stem cells. Stem Cells and 
Development, 18(4), 641-651. 

 
Vuoristo, S., Toivonen, S., Weltner, J., Mikkola, M., Ustinov, J., Trokovic, R., 

Palgi, J., Lund, R., Tuuri, T. and Otonkoski, T. (2013). A Novel Feeder-
Free Culture System for Human Pluripotent Stem Cell Culture and 
Induced Pluripotent Stem Cell Derivation. PLoS ONE, 8(10), p.e76205. 

 
Vuoristo, S., Virtanen, I., Takkunen, M., Palgi, J., Kikkawa, Y., Rousselle, P., 

Sekiguchi, K., Tuuri, T. and Otonkoski, T. (2008). Laminin isoforms in 
human embryonic stem cells: synthesis, receptor usage and growth 
support. Journal of Cellular and Molecular Medicine, 13(8b), 2622-2633. 

 
Wada, H., VandenBerg, S., Sussman, H., Grove, W. and Herman, M. (1976). 

Characterization of two different alkaline phosphatases in mouse 
teratoma: Partial purification, electrophoretic, and histochemical 
studies. Cell, 9(1), pp.37-44. 

 
Wakayama, T. and Yanagimachi, R. (1999). Cloning the laboratory mouse. 

Seminars in Cell & Developmental Biology, 10(3), 253-258. 
 
Wakayama, T. and Yanagimachi, R. (2001). Mouse cloning with nucleus donor 

cells of different age and type. Molecular Reproduction and Development, 
58(4), 376-383. 

 
Ward, C., Barrow, K. and Stern, P. (2004). Significant variations in differentiation 

properties between independent mouse ES cell lines cultured under 
defined conditions. Experimental Cell Research, 293(2), 229-238. 

 
Warlich, E., Kuehle, J., Cantz, T., Brugman, M., Maetzig, T., Galla, M., Filipczyk, 

A., Halle, S., Klump, H., Schöler, H., Baum, C., Schroeder, T. and 
Schambach, A. (2011). Lentiviral Vector Design and Imaging Approaches 
to  

 
Visualize the Early Stages of Cellular Reprogramming. Molecular Therapy, 

19(4), 782-789. 
 
Warren, L., Manos, P., Ahfeldt, T., Loh, Y., Li, H., Lau, F., Ebina, W., Mandal, P., 

Smith, Z., Meissner, A., Daley, G., Brack, A., Collins, J., Cowan, C., 
Schlaeger, T. and Rossi, D. (2010). Highly efficient reprogramming to 
pluripotency and directed differentiation of human cells with synthetic 
modified mRNA. Cell Stem Cell, 7(5), 618-630. 

 
 
 



© C
OPYRIG

HT U
PM

154 
 

Watanabe, K., Ueno, M., Kamiya, D., Nishiyama, A., Matsumura, M., Wataya, 
T., Takahashi, J., Nishikawa, S., Nishikawa, S., Muguruma, K. and Sasai, 
Y. (2007). A ROCK inhibitor permits survival of dissociated human 
embryonic stem cells. Nat Biotechnol, 25(6), pp.681-686. 

 
Wernig, M., Lengner, CJ., Hanna, J., Lodato, MA., Steine, E., Foreman, R., 

Staerk, J., Markoulaki, S., and Jaenisch R. (2008a). A drug-inducible 
transgenic system for direct reprogramming of multiple somatic cell types. 
Nature Biotechnology, 26(8), 916–924. 

 
Wernig, M., Meissner, A., Cassady, J. and Jaenisch, R. (2008b). c-Myc is 

dispensable for direct reprogramming of mouse fibroblasts. Cell Stem 
Cell, 2(1), 10-12.  

 
Wernig, M., Meissner, A., Foreman, R., Brambrink, T., Ku, M., Hochedlinger, K., 

Bernstein, B. and Jaenisch, R. (2007). In vitro reprogramming of 
fibroblasts into a pluripotent ES-cell-like state. Nature, 448(7151), 318-
324. 

 
Wernig, M., Zhao, J., Pruszak, J., Hedlund, E., Fu, D., Soldner, F., Broccoli, V., 

Constantine-Paton, M., Isacson, O. and Jaenisch, R. (2008c). Neurons 
derived from reprogrammed fibroblasts functionally integrate into the fetal 
brain and improve symptoms of rats with Parkinson's disease. 
Proceedings of the National Academy of Sciences, 105(15), 5856-5861. 

 
Williams, R., Hilton, D., Pease, S., Willson, T., Stewart, C., Gearing, D., Wagner, 

E., Metcalf, D., Nicola, N. and Gough, N. (1988). Myeloid leukaemia 
inhibitory factor maintains the developmental potential of embryonic stem 
cells. Nature, 336(6200), 684-687. 

 
Wilmut, I., Schnieke, A., McWhir, J., Kind, A. and Campbell, K. (2007). Viable 

offspring derived from fetal and adult mammalian cells. Cloning and Stem 
Cells, 9(1), 3-7. 

 
Winkler, T., Cantilena, A., Métais, J., Xu, X., Nguyen, A., Borate, B., Antosiewicz-

Bourget, J., Wolfsberg, T., Thomson, J. and Dunbar, C. (2010). No 
evidence for clonal selection due to lentiviral integration sites in human 
induced pluripotent stem cells. Stem Cells, 28(4), 687-694. 

 
Woltjen, K., Michael, I., Mohseni, P., Desai, R., Mileikovsky, M., Hämäläinen, R., 

Cowling, R., Wang, W., Liu, P., Gertsenstein, M., Kaji, K., Sung, H. and 
Nagy, A. (2009). piggyBac transposition reprograms fibroblasts to induced 
pluripotent stem cells. Nature, 458(7239), 766-770. 

 
Wu, Dongying. A phylogeny-driven genomic encyclopaedia of bacteria and 

archaea. Nature 462.7276 (2009): 1056-1060. 
 
Wu, Z., Chen, J., Ren, J., Bao, L., Liao, J., Cui, C., Rao, L., Li, H., Gu, Y., Dai, 

H., Zhu, H., Teng, X., Cheng, L. and Xiao, L. (2009). Generation of pig 
induced pluripotent stem cells with a drug-inducible system. Journal of 
Molecular Cell Biology, 1(1), 46-54. 



© C
OPYRIG

HT U
PM

155 
 

Xiao, M. and Dooley, D. (2003). Assessment of cell viability and apoptosis in 
human umbilical cord blood following storage. Journal of Hematotherapy 
& Stem Cell Research, 12(1), pp.115-122. 

 
Xu, D., Alipio, Z., Fink, L., Adcock, D., Yang, J., Ward, D. and Ma, Y. (2009). 

Phenotypic correction of murine hemophilia A using an iPS cell-based 
therapy. Proceedings of the National Academy of Sciences, 106(3), 808-
813. 

 
Xu, S., Ariizumi, K., Caceres-Dittmar, G., Edelbaum, D., Hashimoto, K., 

Bergstresser, P.R., and Takashima, A. (1995). Successive generation of 
antigen-presenting, dendritic cell lines from murine epidermis. Journal of 
Immunology, 154, 2697-2705. 

 
Xu,C., Inokuma,M.S., Denham,J., Golds,K., Kundu,P., Gold,J.D., and 

Carpenter,M.K. (2001). Feeder-free growth of undifferentiated human 
embryonic stem cells. Nat Biotechnol. 19, 971-974. 

 
Yamanaka, S. (2009). A fresh look at iPS cells. Cell, 137(1), 13-17. 
 
Yamanaka, S. (2012). Induced pluripotent stem cells: past, present, and future. 

Cell Stem Cell, 10(6), 678-684. 
 
Yao, X., Ye, C., Liu, Q., Wan, J., Zhen, J., Xiang, A., Li, W., Wang, Y., Su, H. 

and Lu, X. (2013). Motoneuron differentiation of induced pluripotent stem 
cells from SOD1G93A mice. PloS One, 8(5), 64720. 

 
Yang., B, Kirby., S, Lewis., J, Detloff., P J,  Maeda., N and Smithies., O (1995). 

A mouse model for beta 0-thalassemia. Proc Natl Acad Sci U S A. 5; 
92(25):11608-12 

 
Ye, L., Chang, J., Lin, C., Sun, X., Yu, J. and Kan, Y. (2009). Induced pluripotent 

stem cells offer new approach to therapy in thalassemia and sickle cell 
anemia and option in prenatal diagnosis in genetic diseases. Proceedings 
of the National Academy of Sciences, 106(24), 9826-9830. 

 
Ying Q-L, Stavridis M, Griffiths D, Li M, and Smith A (2003a). Conversion of 

embryonic stem cells to neuroectodermal precursors in adherent 
monoculture. Nature Biotechnology, 21, 183-186. 

 
Ying, Q., Nichols, J., Chambers, I. and Smith, A. (2003c). BMP induction of Id 

proteins suppresses differentiation and sustains embryonic stem cell self-
renewal in collaboration with STAT3. Cell, 115(3), 281-292. 

 
Ying, Q., Wray, J., Nichols, J., Batlle-Morera, L., Doble, B., Woodgett, J., Cohen, 

P. and Smith, A. (2008). The ground state of embryonic stem cell self-
renewal. Nature, 453(7194), 519-523. 

 
Ying, Q-L., and smithy, AG. (2003b). Defined conditions for neural commitment 

and differentiation. Methods Enzymology, 365, 327-341. 
 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Yang%20B%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kirby%20S%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lewis%20J%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Detloff%20PJ%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Maeda%20N%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Smithies%20O%5Bauth%5D


© C
OPYRIG

HT U
PM

156 
 

Yu, J., Hu, K., Smuga-Otto, K., Tian, S., Stewart, R., Slukvin, I. and Thomson, J. 
(2009). Human induced pluripotent stem cells free of vector and transgene 
sequences. Science, 324(5928), 797-801. 

 
Yu, J., Vodyanik, M., Smuga-Otto, K., Antosiewicz-Bourget, J., Frane, J., Tian, 

S., Nie, J., Jonsdottir, G., Ruotti, V., Stewart, R., Slukvin, I. and Thomson, 
J. (2007). Induced pluripotent stem cell lines derived from human somatic 
cells. Science, 318(5858), 1917-1920. 

 
Yuan, X., Wan, H., Zhao, X., Zhu, S., Zhou, Q. and Ding, S. (2011). Brief Report: 

Combined chemical treatment enables Oct4-induced reprogramming from 
mouse embryonic fibroblasts. Stem Cells, 29(3), 549-553. 

 
Yusa, K., Rad, R., Takeda, J. and Bradley, A. (2009). Generation of transgene-

free induced pluripotent mouse stem cells by the piggyBac transposon. 
Nature Methods, 6(5), 363-369. 

 
Zhang Zhonghui, Yongxing Gao, Albert Gordon, Zack Z. Wang, Zhijian Qian, 

and Wen-Shu Wu (2012). Correction: efficient generation of fully 
reprogrammed human iPS cells via polycistronic retroviral vector and a 
new cocktail of chemical compounds.PLoSONE7.9. 

 
Zhang, X. (2013). Cellular reprogramming of human peripheral blood 

cells. Genomics, Proteomics & Bioinformatics, 11(5), 264-274. 
 
Zhao, X., Li, W., Lv, Z., Liu, L., Tong, M., Hai, T., Hao, J., Guo, C., Wang, X., 

Wang, L., Zeng, F. and Zhou, Q. (2010a). Efficient and rapid generation of 
induced pluripotent stem cells using an alternative culture medium. Cell 
Research, 20(3), 383-386. 

Zhao, X., Li, W., Lv, Z., Liu, L., Tong, M., Hai, T., Hao, J., Guo, C., Ma, Q., Wang, 
L., Zeng, F. and Zhou, Q. (2009). iPS cells produce viable mice through 
tetraploid complementation. Nature, 461(7260), 86-90. 

 
Zhao, X., Lv, Z., Li, W., Zeng, F. and Zhou, Q. (2010b). Production of mice using 

iPS cells and tetraploid complementation. Nature Protocols, 5(5), 963-
971. 

 
Zhao, Y., Yin, X., Qin, H., Zhu, F., Liu, H., Yang, W., Zhang, Q., Xiang, C., Hou, 

P., Song, Z., Liu, Y., Yong, J., Zhang, P., Cai, J., Liu, M., Li, H., Li, Y., Qu, 
X., Cui, K., Zhang, W., Xiang, T., Wu, Y., Zhao, Y., Liu, C., Yu, C., Yuan, 
K., Lou, J., Ding, M. and Deng, H. (2008). Two supporting factors greatly 
improve the efficiency of human iPSC generation. Cell Stem Cell, 3(5), 
475-479. 

 
Zhou, H., Wu, S., Joo, J., Zhu, S., Han, D., Lin, T., Trauger, S., Bien, G., Yao, 

S., Zhu, Y., Siuzdak, G., Schöler, H., Duan, L. and Ding, S. (2009). 
Generation of induced pluripotent stem cells using recombinant proteins. 
Cell Stem Cell, 4(5), 381-384. 

 



© C
OPYRIG

HT U
PM

157 
 

Zhou, W. and Freed, C. (2009). Adenoviral gene delivery can reprogram human 
fibroblasts to induced pluripotent stem cells. Stem Cells, 27(11), 2667-
2674. 

 
Zhu, Q., Song, L., Peng, G., Sun, N., Chen, J., Zhang, T., Sheng, N., Tang, W., 

Qian, C., Qiao, Y., Tang, K., Han, J., Li, J. and Jing, N. (2014). The 
transcription factor Pou3f1 promotes neural fate commitment via 
activation of neural lineage genes and inhibition of external signaling 
pathways. eLife, 3. 

 
 
Books: 
 
 
Bonifacino, J. (1998). Current protocols in cell biology, New York: Wiley. 
 
Waddington, C. H. (1957). The Strategy of the Genes, London: Geo Allen and 
Unwin. 
 


	GENERATION OF MOUSE INDUCED PLURIPOTENT STEM CELLS USING POLYCISTRONIC LENTIVIRAL VECTOR IN FEEDER- AND SERUM- FREE CULTURE
	1-Abstract 
	TABLE OF CONTENTS
	2-CHAPTER1
	9-REFERENCES



