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Fig.2 The target-regulating strategy used by Sox2 factors(modified from reference [32])



M 554 2 REMMSoxBI Z I K]

Zebrafish Opossum s Eutherians .\
( Sox3 Soxl15 Sry Group A
Group Bl —jl- pseudogene - |
Sox19a o3 |
X .
Sox19b . Group Bl
Mammalian Soxls
- evolution oo Group G
Intron \
Ancestral genes
of Sox3 and Sox15 Xenopus

GroupBI 5053

Group G {H}

E3  SoxBIEFEHLEXE
Fig.3 The evolution of SoxB1I genes™

IF) &5 5 1E g4 DRI IR A S s DX 3, Bty SR IR
040 M (I UTFIE PR LA K Sox2. Octd H 5 A1, LA
[FIREI 7 52 BN A AR R . EE LA HH 40
1, Sox2 5 Octamerfs [ Brnl/2/48%0ct6 7 I5} 45 & 1F
Nestinkk K 1) 5 545 X5 75 fn kAR, Sox25 Pax6é
LRI o-crystallinE R F)DCS 1Y 9 2, a5
B P S, SoxBIFER AT LUBGE AN [F 410 #d ik
MR RESEDY, 150 5 DNALS & A sE PE(E2).
1ESox KL PRI 73 1 34k 52 L, SoxBI2 8Kyl 2
(R —ANNEE . BG4 #H 35 DR 7 45 4 3 400 1) 3dF
i, 2 EHEREH A ST ULRAS
W1 B DR AN B 8 1 3 DR 3 A i Sox 31
Wt LB W Sox AZ BRI Sry, 5 N & - B BE DS AL
B Hy 1.Sox19a/19b  JINME ¥ SoxD UL S Wit S50 40 (1)
Sox15(KI3)*. SoxBIK:FFUfie ¥ ZAAIAE A R
GERT I G A M, 1 Sox 15 H ET 2 AN hfg
FERIAE LA AR Bi0E SR AL FE g, Sry
L DAL 00 Ty i ) 32 AR LA R ) e e FE o, R
SoxZR G (W IEPRILE 4y T AL M B b sk A3 7 45 2 1)
g

S Z 3 #k (References)

1 Wegner M. From head to toes: the multiple facets of Sox pro-
teins. Nucleic Acids Res 1999; 27(6): 1409-20.

2 Pevny LH, LovellBadge R. Sox genes find their feet. Curr Opin
Genet Dev 1997; 7(3): 338-44.

3 Raverot G, Weiss J, Park SY, Hurley L, Jameson JL. Sox3 ex-
pression in undifferentiated spermatogonia is required for the

10

11

12

13

14

progression of spermatogenesis. Dev Biol 2005; 283(1): 215-25.
Sato Y, Shinka T, Sakamoto K, Ewis AA, Nakahori Y. The male-
determining gene SRY is a hybrid of DGCRS8 and SOX3, and
is regulated by the transcription factor CP2. Mol Cell Biochem
2010; 337(1/2): 267-75.

Biason-Lauber A. Control of sex development. Best Pract Res
Clin Endocrinol Metab 2010; 24(2): 163-86.

Sutton E, Hughes J, White S, Sekido R, Tan J, Arboleda V, Rogers
N, et al. Identification of SOX3 as an XX male sex reversal gene
in mice and humans. Eur J Clin Invest 2011; 121(1): 328-41.
Turner ME, Ely D, Prokop J, Milsted A. Sry, more than testis
determination? Am J Physiol Regul Integr Comp Physiol 2011;
301(3): R561-71.

Neugarten J, Acharya A, Silbiger SR. Effect of gender on the
progression of nondiabetic renal disease: A meta-analysis. J] Am
Soc Nephrol 2000; 11(2): 319-29.

Jarrin I, Geskus R, Bhaskaran K, Prins M, Perez-Hoyos S, Muga
R, et al. Gender differences in HIV progression to AIDS and
death in industrialized countries: Slower disease progression fol-
lowing HIV seroconversion in women. Am J Epidemiol 2008;
168(5): 532-40.

Okuda Y, Yoda H, Uchikawa M, Furutani-Seiki M, Takeda H,
Kondoh H, et al. Comparative genomic and expression analysis
of group B1 sox genes in zebrafish indicates their diversification
during vertebrate evolution. Dev Dyn 2006; 235(3): 811-25.
Kiefer JC, Jarman A, Johnson J. Pro-neural factors and neurogen-
esis. Dev Dyn 2005; 234(3): 808-13.

Ekonomou A, Kazanis I, Malas S, Wood H, Alifragis P, Denaxa
M, et al. Neuronal migration and ventral subtype identity in the
telencephalon depend on SOX1. PLoS Biol 2005; 3(6): 1111-22.
Rizzoti K, Brunelli S, Carmignac D, Thomas PQ, Robinson IC,
Lovell-Badge R. SOX3 is required during the formation of the
hypothalamo-pituitary axis. Nat Genet 2004; 36(3): 247-55.
Fantes J, Ragge NK, Lynch SA, McGill NI, Collin JRO, Howard-
Peebles PN, ef al. Mutations in SOX2 cause anophthalmia. Nat
Genet 2003; 33(4): 461-3.



616 CORIR -

15 Nishiguchi S, Wood H, Kondoh H, Lovell-Badge R, Episkopou V. fibroblasts by defined factors. Cell 2007; 131(5): 861-72.

Sox1 directly regulates the gamma-crystallin genes and is essen- 25 Avilion AA, Nicolis SK, Pevny LH, Perez L, Vivian N, Lovell-
tial for lens development in mice. Gene Dev 1998; 12(6): 776-81. Badge R. Multipotent cell lineages in early mouse development

16 Zhang C, Klymkowsky MW. The Sox axis, Nodal signaling, and depend on SOX2 function. Gene Dev 2003; 17(1): 126-40.
germ layer specification. Differentiation 2007; 75(6): 536-45. 26 Kim JB, Sebastiano V, Wu GM, Arauzo-Bravo MJ, Sasse P,

17 Camus A, Perea-Gomez A, Moreau A, Collignon J. Absence of Gentile L, et al. Oct4-Induced Pluripotency in Adult Neural Stem
Nodal signaling promotes precocious neural differentiation in the Cells. Cell 2009; 136(3): 411-9.
mouse embryo. Dev Biol 2006; 295(2): 743-55. 27 Masui S, Nakatake Y, Toyooka Y, Shimosato D, Yagi R, Taka-

18 Schier AF, Talbot WS. Molecular genetics of axis formation in hashi K, et al. Pluripotency governed by Sox2 via regulation of
zebrafish. Annu Rev Genet 2005; 39: 561-613. Oct3/4 expression in mouse embryonic stem cells. Nat. Cell Biol

19 Zorn AM, Barish GD, Williams BO, Lavender P, Klymkowsky 2007; 9(6): 625-6.

MW, Varmus HE. Regulation of Wnt signaling by sox proteins: 28 Kopp JL, Ormsbee BD, Desler M, Rizzino A. Small increases in
XSox17 alpha/beta and XSox3 physically interact with beta- the level of Sox2 trigger the differentiation of mouse embryonic
catenin. Mol Cell 1999; 4(4): 487-98. stem cells. Stem Cells 2008; 26(4): 903-11.

20 Shih YH, Kuo CL, Hirst CS, Dee CT, Liu YR, Laghari ZA, et al. 29 Kikyo N, Wolffe AP. Reprogramming nuclei: Insights from clon-
SoxB1 transcription factors restrict organizer gene expression by ing, nuclear transfer and heterokaryons. J Cell Sci 2000; 113(1):
repressing multiple events downstream of Wnt signalling. Devel- 11-20.
opment 2010; 137(16): 2671-81. 30 Liu QY, Wu ZL, Lv WJ, Yan YC, Li YP. Developmental expres-

21 Hu S, Wu Z, Yan Y, Li Y. Sox31 is involved in central ner- sion of cyclin H and Cdk7 in zebrafish: the essential role of cy-
vous system anteroposterior regionalization through regulat- clin H during early embryo development. Cell Res 2007; 17(2):
ing the organizer activity in zebrafish. Acta Biochem Biophys 163-73.

Sin(Shanghai) 2011; 43(5): 387-99. 31 Onichtchouk D, Geier F, Polok B, Messerschmidt DM, Mossner

22 WD, %A, T B b I I S IR AR R, Wendik B, et al. Zebrafish Pou5f1-dependent transcriptional
A, o A0 i A= 424 24 4R (Hu SN, Yan YC, Li YP. Relevance networks in temporal control of early development. Mol Syst
study between zebrafish mid-blastula transition and dorsalventral Biol 2010; 6: 354.
axis specification. Chinese Journal of Cell Biology) 2010; 32(3): 32 Miyagi S, Kato H, Okuda A. Role of SoxB1 transcription factors
373-42. in development. Cell Mol Life Sci 2009; 66(23): 3675-84.

23 Shi Y, Desponts C, Do JT, Hahm HS, Scholer HR, Ding S. Induc- 33 Ito M. Function and molecular evolution of mammalian Sox15,
tion of pluripotent stem cells from mouse embryonic fibroblasts a singleton in the SoxG group of transcription factors. Int J Bio-
by Oct4 and KIf4 with small-molecule compounds. Cell Stem chem Cell Biol 2010; 42(3): 449-52.

Cell 2008; 3(5): 568-74. 34 Bowles J, Schepers G, Koopman P. Phylogeny of the SOX fam-

24 Takahashi K, Tanabe K, Ohnuki M, Narita M, Ichisaka T, Tomo- ily of developmental transcription factors based on sequence and
da K, et al. Induction of pluripotent stem cells from adult human structural indicators. Dev Biol 2000; 227(2): 239-55.

The Pluripotent SoxB1 Family Genes

Hu Shengnan, Li Yiping*
(State Key Laboratory of Cell Biology, Shanghai Key Laboratory for Molecular Andrology, Institute of Biochemistry and Cell Biology,
Shanghai Institutes for Biological Sciences, Chinese Academy of Sciences, Shanghai 200031, China)

Abstract SoxB1 genes are group of transcriptional factors containing the HMG DNA binding domain. Till
now the identified soxB1 family members include the SoxI, Sox2 and Sox3 in all vertebrate and Sox/9a/Sox19b ex-
isting exclusively in teleost, which are involved in sexual determination, stem cell self-renewal/pluripotency main-
tenance and germ layer development. Forced expression of four transcriptional factors, Sox2, Oct4, c-Myc and Kif4
could successfully induce pluripotency stem cells from the somatic cell, which demonstrated the SoxB1 factors play
an important role during the developmental process and greatly promoted its related basic research. In this review,
we mainly focused on the current advance on SoxBI’s function.
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