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[ Abstract] Objective To investigate the mechanism of Wnt5a in lentoid body (LB) induction from human
embryonic stem cells (hESCs). Methods A “three-stage” protocol was used for LB differentiation from hESCs in
vitro,and WntSa level was modified by adding exogenous 500 ng/ml Wnt5a on day 18 as Wnt5a treatment group.
Cells of control group and Wnt5a treatment group were collected on day 35. Cells were photographed by using the
Zeiss Axio Observer Z1 microscope. Transcriptome sequencing was applied by Illumina. Genes with P value < 0. 05
and fold change= 1.5 were identified as differentially expressed genes ( DEGs). Gene Ontology ( GO) and Kyoto
Encyclopedia of Genes and Genomes ( KEGG) pathway enrichment analysis were used to determine the biological
functions of DEGs.  Results Compared with the control group, larger lentoid bodies were obtained in the Wnt5a
treatment group. Transcriptome sequencing result showed that 478 genes were down-regulated and 201 genes were up-
regulated in the Wnt5a treatment group compared with the control group, and Wnt5a up-regulated both lens cell
differentiation and lens specific gene expression. Bioinformatics analysis result showed that most DEGs were involved
in extracellular matrix remodeling, suggesting that WntSa regulated extracellular matrix remodeling during lens cell
differentiation. The enrichment analysis result also showed that epithelial-to-mesenchymal transformation related
processes were inhibited after WntSa treatment, suggesting that WntSa inhibited the abnormal differentiation of lens
cells (especially lens epithelial cells) during lens cell differentiation. Wnt5a influenced the processes related to
cytoskeleton remodeling.  Conclusions Wnt5a may act in lens cells through MAPK/ERK signaling pathways to
affect ECM and cell cytoskeletal organization,which provides a new direction for studying lens development.
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1.2 J5ik
1.2.1 hESCs &4ME F 1% S 4046 LB hESCs #%
FRAEAR T Matrigel £ 95 (19 15 38 Al BL, LA mTeSR 1 77
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TR S A1 R 2 AR AL T T R E
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-80 CUKFEIRAF . SALIMT EH 2K,
1.2.3 5l i U 7 BOR AT & 4 LB 0 5% st il )y
fdi 1] DNase T 2 {6 $2 A9 40 g RNA, S pg RNA
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KEGG ( Kyoto Encyclopedia of Genes and Genomes,
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Figure 1 Characterization of lentoid bodies obtained from hESCs
in different groups ( bar=100 wm) A:The morphology of hESCs on
day 0 B:On day 18, hESCs rapidly differentiated, showing a spindle-
shape appearance  C: Lentoid bodies were formed on day 35 in the
D: Lentoid bodies formed on day 35 in the WntSa

treatment group, and the hESCs-derived lentoid bodies were larger than

control group

those in the control group
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Table 1 Statistics of raw and matched reads
from RNA-seq analysis

R 30 #
B FtRE jﬁj ) TR ”ffff‘
XFEZH 1 82 071 388 73209 080 92.7 70 198 237 95.9
X HRZH 2 81518 740 74 234 162 93.5 71 071 530 95.7
Wnt5a AbFHZH 1 81 803 708 74 163 124 93.2 71 347 284 96.2

WntSa KbBEZ] 2 86204 238 76 316 632 92.4 73029790  95.7

2.3 HAFEHFRIEE ST

BT B2 AT WntSa 4b 20 41 Jf i 17 53 )2 R 2840
B, a5 R R & HN N AEY 2 BRI &
HEZERE (B 2), 2ZRERGIE R BN, 5%
HEZHAH EE , WntSa Zb BT ik 2 g EE R (FC= 1.5
H P=<0.05) 347 679 4>, Horp B A 201 4>, KM
FEH 478 4
2.4 WntSa ZbHT FebR AR OC R 1 KA

WntSa ZbH 5, &R R R 5 P AR id 36 [ CRYBALL
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CRYBB2 .CRYGS ,CRYGD #I CRYGEP % ik 745 b 1y FC
A3k 1.74 1,64 .1.77 1.72 .2.24 1.57 1. 87 2. 13,
2.03.1.59 Fi1 1.50, £k B2 FE(E 3),
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B2 SAEFERLEBRELSWTE
R OSHANWEVFEEREN
—R YIS HELS R KA
W53 AR 3R 25 B T 36 3k 1
FMILE 3 SFAERKREEXERHN
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Figure 2 Heat map of DEGs in the control group and Wnt5a
treatment group

WntSa Wni5a
AbERE2 AR

Biological repeats within each group were grouped
together, indicating high repeatability of each group. The color indicates
higher (orange) or lower (blue) level of gene expression Figure 3

Lens-specific gene expression in the control group and Wnt5a
treatment group
( CRYBAI, CRYBB3, CRYGC, BFSP2, CRYGA, BFSPI, CRYAB,
CRYBB2,CRYGS, CRYGD, CRYGEP ) in the Wnt5a treatment group

were higher than those in the control group. The color indicates higher

The expression levels of lens-specific genes

(orange) or lower (blue) level of gene expression
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Figure 4 Gene ontology analysis of DEGs A: The top 10 most enriched GO terms of DEGs after Wnt5a treatment. The three GO

categories included biological process ( green ), cellular component ( blue) , and molecular function ( orange )

B: Scatter plot of top 20

enriched GO terms of DEGs after Wnt5a treatment  C:The top 10 most enriched GO terms of DEGs after Wnt5a treatment. Gene expressions
were defined as up-regulated (orange) and down-regulated (blue) according to logFC. The higher the Z-score valued,the higher activity the

enriched pathway acted
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Figure 5 Gene ontology analysis of down-regulated and up-regulated DEGs The up-regulated DEGs were obviously
enriched in lens development. The down-regulated DEGs were obviously enriched in microtubule cytoskeleton organization. The
higher the GO enrichment score valued,the greater the pathway was enriched Go:Gene Ontology
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Figure 6 KEGG analysis of DEGs A :Enriched KEGG signaling pathways of all the DEGs. Higher abscissa represented the
B :Scatter plot of top 20 enriched KEGG pathways of DEGs after Wnt5a treatment  C:The top 10 most
enriched KEGG pathways of DEGs. Gene expressions were defined as up-regulated (orange) and down-regulated ( blue) according
to logFC. The higher the Z-score valued,the higher activity the enriched pathway acted

higher enrichment score
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Figure 7 KEGG analysis of down-regulated and up-regulated DEGs The up-regulated DEGs were enriched in Calcium signaling

pathway and Cytokine-receptor interaction pathway. The down-regulated DEGs were enriched in ECM-receptor interaction pathway. The

higher the Rich factor valued,the greater the pathway was enriched KEGG :Kyoto Encyclopedia of Genes and Genomes
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