


>
20

Relative expression intensity

~
10 12

Dim 2 (19.10%)
0

-20

E11

6

8

-40

-20

I
' E17e

Dim 1 (30.63%)

20

E11
E14
E17
T1 chicken
T4 chicken
T7 chicken

UPK1B

EMP2

KIF26A <+
SERPINE2
unknown
COL18A1 <
MC5R

MKP3

ERS81

unknown
SLITRK2

F8

TM4SF18
MADCAM1
C3d <+
SLC2A3
TGFB2
unknown
DYNLL2

BMP6

Cc7 <+
SNED1

SBNO2
PLEKHO1

CARD9

EPDR1
unknown
COL22A1 <—
unknown
IL13RA2

HHIP <+

ADRA1D

unknown

unknown

LEPREL1

IL7R

PIK3R6

FAM26E

CD38

FGF10 <+

RN
RWAE

213
€13
MHyl3
€iyl3
€ /13
AR4%!
AR

21 uasoIyd /1
21 uSIYD |

L1 UMY /|
€1 UDIYD |
L1 USOIYD 1
€1 uaMoIYD /|
€1 uaIYD ||

L1 uSMoIYD ||
Z1 uaxIYd ||

www.oncotarget.com

16155

Oncotarget















REFERENCES

10.

I1.

Ellerkamp V, Armeanu-Ebinger S, Wenz J, Warmann SW,
Schafer J, Ruck P, Fuchs J. Successful establishment of an
orthotopic hepatoblastoma in vivo model in NOD/LtSz-scid
IL2Rgammanull mice. PLoS One. 2011; 6:e23419. https://
doi.org/10.1371/journal.pone.0023419.

Schnater JM, Bruder E, Bertschin S, Woodtli T, de Theije
C, Pietsch T, Aronson DC, von Schweinitz D, Lamers WH,
Kohler ES. Subcutaneous and intrahepatic growth of human
hepatoblastoma in immunodeficient mice. J Hepatol. 2006;
45:377-86. https://doi.org/10.1016/j.jhep.2006.03.018.
Rikhi RR, Spady KK, Hoffman RI, Bateman MS, Bateman
M, Howard LE. Hepatoblastoma: A Need for Cell Lines
and Tissue Banks to Develop Targeted Drug Therapies.
Front Pediatr. 2016; 4:22. https://doi.org/10.3389/
fped.2016.00022.

Loépez-Terrada D, Alaggio R, de Davila MT, Czauderna P,
Hiyama E, Katzenstein H, Leuschner I, Malogolowkin M,
Meyers R, Ranganathan S, Tanaka Y, Tomlinson G, Fabre
M, et al, and Children’s Oncology Group Liver Tumor
Committee. Towards an international pediatric liver tumor
consensus classification: proceedings of the Los Angeles
COG liver tumors symposium. Mod Pathol. 2014; 27:472—
91. https://doi.org/10.1038/modpathol.2013.80.

Spector LG, Birch J. The epidemiology of hepatoblastoma.
Pediatr Blood Cancer. 2012; 59:776-9. https://doi.
org/10.1002/pbc.24215.

Haeberle B, Schweinitz D. Treatment of hepatoblastoma in
the German cooperative pediatric liver tumor studies. Front
Biosci (Elite Ed). 2012; 4:493-8.

Hiyama E. Pediatric hepatoblastoma: diagnosis and
treatment. Transl Pediatr. 2014; 3:293-9. https://doi.
org/10.3978/j.issn.2224-4336.2014.09.01.

Zsiros J, Brugieres L, Brock P, Roebuck D, Maibach R,
Zimmermann A, Childs M, Pariente D, Laithier V, Otte
JB, Branchereau S, Aronson D, Rangaswami A, et al, and
International Childhood Liver Tumours Strategy Group
(SIOPEL). Dose-dense cisplatin-based chemotherapy
and surgery for children with high-risk hepatoblastoma
(SIOPEL-4): a prospective, single-arm, feasibility study.
Lancet Oncol. 2013; 14:834—42. https://doi.org/10.1016/
S1470-2045(13)70272-9.

Cairo S, Armengol C, Buendia MA. Activation of Wnt and
Myec signaling in hepatoblastoma. Front Biosci (Elite Ed).
2012; 4:480-6.

Eichenmuller M, Gruner I, Hagl B, Haberle B, Muller-
Hocker J, von Schweinitz D, Kappler R. Blocking the
hedgehog pathway inhibits hepatoblastoma growth.
Hepatology. 2009; 49:482-90. https://doi.org/10.1002/
hep.22649.

Blaker H, Hofmann WIJ, Rieker RJ, Penzel R, Graf M,
Otto HF. Beta-catenin accumulation and mutation of the

12.

13.

14.

15.

16.

17.

18.

19.

20.

CTNNBI1 gene in hepatoblastoma. Genes Chromosomes
Cancer. 1999; 25:399-402.

Jia D, Dong R, Jing Y, Xu D, Wang Q, Chen L, Li Q, Huang
Y, Zhang Y, Zhang Z, Liu L, Zheng S, Xia Q, et al. Exome
sequencing of hepatoblastoma reveals novel mutations
and cancer genes in the Wnt pathway and ubiquitin ligase
complex. Hepatology. 2014; 60:1686-96. https://doi.
org/10.1002/hep.27243.

Indersie E, Lesjean S, Hooks KB, Sagliocco F, Ernault T,
Cairo S, Merched-Sauvage M, Rullier A, Le Bail B, Taqu e
S, Grotzer M, Branchereau S, Guettier C, et al. MicroRNA
therapy inhibits hepatoblastoma growth in vivo by targeting
B-catenin and Wnt signaling. Hepatol Commun. 2017;
1:168-83. https://doi.org/10.1002/hep4.1029.

Cairo S, Armengol C, De Reynies A, Wei Y, Thomas
E, Renard CA, Goga A, Balakrishnan A, Semeraro M,
Gresh L, Pontoglio M, Strick-Marchand H, Levillayer F,
et al. Hepatic stem-like phenotype and interplay of Wnt/
beta-catenin and Myc signaling in aggressive childhood
liver cancer. Cancer Cell. 2008; 14:471-84. https://doi.
org/10.1016/j.ccr.2008.11.002.

Hagedorn M, Balke M, Schmidt A, Bloch W, Kurz H,
Javerzat S, Rousseau B, Wilting J, Bikfalvi A. VEGF
coordinates interaction of pericytes and endothelial cells
during vasculogenesis and experimental angiogenesis. Dev
Dyn. 2004; 230:23-33. https://doi.org/10.1002/dvdy.20020.

Hagedorn M, Javerzat S, Gilges D, Meyre A, de Lafarge
B, Eichmann A, Bikfalvi A. Accessing key steps of human
tumor progression in vivo by using an avian embryo model.
Proc Natl Acad Sci USA. 2005; 102:1643—48. https://doi.
org/10.1073/pnas.0408622102.

Exertier P, Javerzat S, Wang B, Franco M, Herbert J,
Platonova N, Winandy M, Pujol N, Nivelles O, Ormenese
S, Godard V, Becker J, Bicknell R, et al. Impaired
angiogenesis and tumor development by inhibition of the
mitotic kinesin Eg5. Oncotarget. 2013; 4:2302—16. https://
doi.org/10.18632/oncotarget.1490.

Hecht M, Papoutsi M, Tran HD, Wilting J, Schweigerer
L. Hepatocyte growth factor/c-Met signaling promotes the
progression of experimental human neuroblastomas. Cancer
Res. 2004; 64:6109—18. https://doi.org/10.1158/0008-5472.
CAN-04-1014.

Dumartin L, Quemener C, Laklai H, Herbert J, Bicknell
R, Bousquet C, Pyronnet S, Castronovo V, Schilling
MK, Bikfalvi A, Hagedorn M. Netrin-1 mediates early
events in pancreatic adenocarcinoma progression, acting
on tumor and endothelial cells. Gastroenterology. 2010;
138:1595-606, 1606 e1-8. https://doi.org/10.1053/j.gastro.
2009.12.061.

Quemener C, Baud J, Boye K, Dubrac A, Billottet C,
Soulet F, Darlot F, Dumartin L, Sire M, Grepin R, Daubon
T, Rayne F, Wodrich H, et al. Dual roles for CXCL4
chemokines and CXCR3 in angiogenesis and invasion of
pancreatic cancer. Cancer Res. 2016; 76:6507—19. https://
doi.org/10.1158/0008-5472.CAN-15-2864.

www.oncotarget.com

16160

Oncotarget



21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Kim D, Langmead B, Salzberg SL. HISAT: a fast spliced
aligner with low memory requirements. Nat Methods. 2015;
12:357-60. https://doi.org/10.1038/nmeth.3317.

Liao Y, Smyth GK, Shi W. featureCounts: an efficient
general purpose program for assigning sequence reads to
genomic features. Bioinformatics. 2014; 30:923-30. https://
doi.org/10.1093/bioinformatics/btt656.

Love MI, Huber W, Anders S. Moderated estimation of fold
change and dispersion for RNA-seq data with DESeq2.
Genome Biol. 2014; 15:550. https://doi.org/10.1186/
$13059-014-0550-8.

Auf G, Jabouille A, Guerit S, Pineau R, Delugin M,
Bouchecareilh M, Magnin N, Favereaux A, Maitre M,
Gaiser T, von Deimling A, Czabanka M, Vajkoczy P, et
al. Inositol-requiring enzyme lalpha is a key regulator of
angiogene sis and invasion in malignant glioma. Proc Natl
Acad Sci USA. 2010; 107:15553-8. https://doi.org/10.1073/
pnas.0914072107.

Armeanu-Ebinger S, Hoh A, Wenz J, Fuchs J. Targeting
EpCAM (CD326) for immunotherapy in hepatoblastoma.
Oncolmmunology. 2013; 2:€22620. https://doi.org/10.4161/
onci.22620.

Balke M, Neumann A, Kersting C, Agelopoulos K, Gebert
C, Gosheger G, Buerger H, Hagedorn M. Morphologic
characterization of osteosarcoma growth on the chick
chorioallantoic membrane. BMC Res Notes. 2010; 3:58.
https://doi.org/10.1186/1756-0500-3-58.

Balke M, Neumann A, Szuhai K, Agelopoulos K, August
C, Gosheger G, Hogendoorn PC, Athanasou N, Buerger
H, Hagedorn M. A short-term in vivo model for giant cell
tumor of bone. BMC Cancer. 2011; 11:241. https://doi.
org/10.1186/1471-2407-11-241.

Yamada S, Ohira M, Horie H, Ando K, Takayasu H,
Suzuki Y, Sugano S, Hirata T, Goto T, Matsunaga T,
Hiyama E, Hayashi Y, Ando H, et al. Expression profiling
and differential screening between hepatoblastomas and
the corresponding normal livers: identification of high
expression of the PLK1 oncogene as a poor-prognostic
indicator of hepatoblastomas. Oncogene. 2004; 23:5901-11.
https://doi.org/10.1038/sj.onc.1207782.

Isella C, Terrasi A, Bellomo SE, Petti C, Galatola G,
Muratore A, Mellano A, Senetta R, Cassenti A, Sonetto
C, Inghirami G, Trusolino L, Fekete Z, et al. Stromal
contribution to the colorectal cancer transcriptome. Nat
Genet. 2015; 47:312-9. https://doi.org/10.1038/ng.3224.
Park ES, Kim SJ, Kim SW, Yoon SL, Leem SH, Kim SB,
Kim SM, Park Y'Y, Cheong JH, Woo HG, Mills GB, Fidler
1J, Lee JS. Cross-species hybridization of microarrays for
studying tumor transcriptome of brain metastasis. Proc
Natl Acad Sci USA. 2011; 108:17456-61. https://doi.
org/10.1073/pnas.1114210108.

Bradford JR, Farren M, Powell SJ, Runswick S, Weston
SL, Brown H, Delpuech O, Wappett M, Smith NR, Carr
TH, Dry JR, Gibson NJ, Barry ST. RNA-Seq Differentiates
Tumour and Host mRNA Expression Changes Induced by

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Treatment of Human Tumour Xenografts with the VEGFR
Tyrosine Kinase Inhibitor Cediranib. PLoS One. 2013;
8:¢66003. https://doi.org/10.1371/journal.pone.0066003.
Valdes C, Seo P, Tsinoremas N, Clarke J. Characteristics
of cross-hybridization and cross-alignment of expression
in pseudo-xenograft samples by RNA-Seq and
microarrays. J Clin Bioinforma. 2013; 3:8. https://doi.
org/10.1186/2043-9113-3-8.

Fuchs J, Schmidt D, Pietsch T, Miller K, von Schweinitz
D. Successful transplantation of human hepatoblastoma into
immunodeficient mice. J Pediatr Surg. 1996; 31:1241-6.

Liu Y, Sowa G. Role of caveolin-2 in subcutaneous tumor
growth and angiogenesis associated with syngeneic mouse
Lewis lung carcinoma and B16 melanoma models. Cancer
Cell Microenviron. 2014; 1:e439. https://doi.org/10.14800/
ccm.439.

Javerzat S, Franco M, Herbert J, Platonova N, Peille
AL, Pantesco V, De Vos J, Assou S, Bicknell R, Bikfalvi
A, Hagedorn M. Correlating global gene regulation to
angiogenesis in the developing chick extra-embryonic
vascular system. PLoS One. 2009; 4:€7856. https://doi.
org/10.1371/journal.pone.0007856.

Meerang M, Berard K, Felley-Bosco E, Lauk O, Vrugt B,
Boss A, Kenkel D, Broggini-Tenzer A, Stahel RA, Arni S,
Weder W, Opitz 1. Antagonizing the Hedgehog Pathway
with Vismodegib Impairs Malignant Pleural Mesothelioma
Growth /n Vivo by Affecting Stroma. Mol Cancer Ther.
2016; 15:1095-105. https://doi.org/10.1158/1535-7163.
MCT-15-0583.

Zhou X, Liao WIJ, Liao JM, Liao P, Lu H. Ribosomal
proteins: functions beyond the ribosome. J Mol Cell Biol.
2015; 7:92—-104. https://doi.org/10.1093/jmcb/mjv014.

Lai K, Amsterdam A, Farrington S, Bronson RT, Hopkins N,
Lees JA. Many ribosomal protein mutations are associated
with growth impairment and tumor predisposition
in zebrafish. Dev Dyn. 2009; 238:76-85. https://doi.
org/10.1002/dvdy.21815.

Zheng SE, Yao Y, Dong Y, Lin F, Zhao H, Shen Z, Sun
YJ, Tang LN. Down-regulation of ribosomal protein L7A
in human osteosarcoma. J Cancer Res Clin Oncol. 2009;
135:1025-31. https://doi.org/10.1007/s00432-008-0538-4.

Wang Z, Hou J, Lu L, Qi Z, Sun J, Gao W, Meng J, Wang
Y, Sun H, Gu H, XinY, Guo X, Yang G. Small ribosomal
protein subunit S7 suppresses ovarian tumorigenesis
through regulation of the PI3K/AKT and MAPK pathways.
PLoS One. 2013; 8:¢79117. https://doi.org/10.1371/journal.
pone.0079117.

Wang S, Huang J, He J, Wang A, Xu S, Huang SF, Xiao S.
RPL41, a small ribosomal peptide deregulated in tumors, is
essen tial for mitosis and centrosome integrity. Neoplasia.
2010; 12:284-93. https://doi.org/10.1593/ne0.91610.

Guo B, Zhai D, Cabezas E, Welsh K, Nouraini S,
Satterthwait AC, Reed JC. Humanin peptide suppresses

www.oncotarget.com

16161

Oncotarget



43.

44,

45.

46.

apoptosis by interfering with Bax activation. Nature. 2003;
423:456-61. https://doi.org/10.1038/nature01627.

Luciano F, Zhai D, Zhu X, Bailly-Maitre B, Ricci JE,
Satterthwait AC, Reed JC. Cytoprotective peptide humanin
binds and inhibits proapoptotic Bcl-2/Bax family protein
BimEL. J Biol Chem. 2005; 280:15825-35. https://doi.
org/10.1074/jbc.M413062200.

Shah N, Sukumar S. The Hox genes and their roles in
oncogenesis. Nat Rev Cancer. 2010; 10:361-71. https://doi.
org/10.1038/nrc2826.

Gromov P, Espinoza JA, Talman ML, Honma N, Kroman N,
Timmermans Wielenga V, Moreira JM, Gromova I. FABP7
and HMGCS2 are novel protein markers for apocrine
differentiation categorizing apocrine carcinoma of the
breast. PLoS One. 2014; 9:¢112024. https://doi.org/10.1371/
journal.pone.0112024.

Camarero N, Mascaro C, Mayordomo C, Vilardell F, Haro
D, Marrero PF. Ketogenic HMGCS2 Is a c-Myc target
gene expressed in differentiated cells of human colonic
epithelium and down-regulated in colon cancer. Mol Cancer
Res. 2006; 4:645-53. https://doi.org/10.1158/1541-7786.
MCR-05-0267.

47.

48.

49.

50.

Martinez-Outschoorn UE, Lin Z, Whitaker-Menezes D,
Howell A, Sotgia F, Lisanti MP. Ketone body utilization
drives tumor growth and metastasis. Cell Cycle. 2012;
11:3964-71. https://doi.org/10.4161/cc.22137.

OuYang HY, Xu J, Luo J, Zou RH, Chen K, Le Y, Zhang
YFE, Wei W, Guo RP, Shi M. MEP1A contributes to tumor
progression and predicts poor clinical outcome in human
hepatocellular carcinoma. Hepatology. 2016; 63:1227-39.
https://doi.org/10.1002/hep.28397.

Lottaz D, Maurer CA, Noel A, Blacher S, Huguenin M,
Nievergelt A, Niggli V, Kern A, Muller S, Seibold F, Friess
H, Becker-Pauly C, Stocker W, et al. Enhanced activity of
meprin-alpha, a pro-migratory and pro-angiogenic protease,
in colorectal cancer. PLoS One. 2011; 6:¢26450. https://doi.
org/10.1371/journal.pone.0026450.

Sys G, Van Bockstal M, Forsyth R, Balke M, Poffyn B,
Uyttendaele D, Bracke M, De Wever O. Tumor grafts
derived from sarcoma patients retain tumor morphology,
viability, and invasion potential and indicate disease
outcomes in the chick chorioallantoic membrane model.
Cancer Lett. 2012; 326:69-78. https://doi.org/10.1016/].
canlet.2012.07.023.

www.oncotarget.com

16162

Oncotarget



