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Supplementary Information

Figure S1. False colored SEM image of the corneal stroma cross-section shows voids in blue,

which are possible hosts where keratocytes reside in their native environment.
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Figure S2. The orientation distributions of activated human primary keratocytes on contact
guidance cue presenting substrates. A) Quantification of orientation with respect to the cue
direction, which means 0° represents cell alignment towards pattern line direction. Orientation
distributions of B) 2D cues (HO), 2.5D cues of C) 2.5 um, D) 5 um, E) 10 um, and F) 20 um



tall; -90° represents a counter-clockwise rotation, and 90° represents a clockwise rotation.

Statistical differences between distributions are described in Table S1.

A Ay
Control [N T W ool (O ws Avw(o: Vowao o QO wso <] wiw

HOWS
HOW10
Howso .
HOWS0
HOW100

H2.5Ws I
HZ2.5W10

H2.5W20
H2.5W50

095

o
no
o

o
=1
=3

®

=]
o
o
S

Eccentricity [-]
o
o
2

Projected area [um”]
&
4

3
v

080 "

5
Contral  HO  H25  Hs  HI0 K20 Control  HO  H25  Hs M0 HRO

[
4

110W100
H20W5
H20W10
H20W20
H20W50
H20W100

7-5core

=)

M'Uor mals-ngth [um]
»
Minor axis length [um]

w
¥

Figure S3. A) Heatmap of morphological parameters of the nuclei of fibroblastic keratocytes
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when cultured on substrates presenting 2.5D and 2D contact guidance cues. Gray scales are
normalized for each readout. B) The projected area, C) eccentricity, D) major axis length, and
E) minor axis length of activated keratocytes on substrates with and without (control, grey)
cues. All data are presented as mean * standard error of the mean. Statistical differences

between conditions are described in Tables S2-S5.
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Figure S4. Violin plots for the projected area, eccentricity, major and minor axis length of
fibroblastic keratocytes on contact guidance cue presenting substrates. The white points
represent the median of each violin dataset. Statistical differences between conditions are
described in Tables S2-S5.



O contol @ ws @ wo @ wo @ wso @ wioo

T
4y g
(M mw i P
W audls Nﬁ“ i

Figure S5. Violin plots for the projected area, eccentricity, major and minor axis length of
nuclei on contact guidance cue presenting substrates. The white points represent the median of
each violin dataset. Statistical differences between conditions are described in Tables S2-S5.



Qrientation [°]

Qrientation [°]

A 0.30 0.30
0.25 0.25
o &
£0.20 £0.20
E E
g g
+ 015 4015
) = z
J s s
2010 2010
0.05 0.05
04== —1
-90  -60  -30 0 30 60 90 -9 -60 -30 0 30 60 90
QOrientation [°] Orientation [°]
Do3zo H5 030 H10 0.30 H20
0.25 0.25 0.25
o ol &
$020 £0.20 £0.20
S S E)
o o o
1 L L
<015 =015 015
=z =z >
k] B &
2010 2010 2010
0.05 0.05 0.05
0 ] ]
-90 -60  -30 0 30 60 90 -90 -60  -30 0 30 60 90 -90 -60 -30 0 30 60 90

Qrientation [°]

Figure S6. The orientation distributions of fibroblastic keratocytes with respect to the contact
guidance cues, meaning that 0° represents cells aligning according to the protein pattern (HO)
or 2.5D cues (H2.5-H20) (A). Orientation distributions of B) HO, C) H2.5, D) H5, E) H10, and

F) H20; -90° represents a counter-clockwise rotation, and 90° represents a clockwise rotation.



Table S1. Statistical analysis for the orientation distributions of activated keratocytes (red)
and nuclei (blue) for all conditions with respect to each other. — Not significant, * p<0.05, **
p<0.01, *** p<0.001, **** p<0.0001.

H20W100

H20W50

H20W20

H20W10

H20W5

H10W100

H10W50

H10W20

H10W10

H10W5

H5W100

H5W50

H5W20

H5W10

H5W5

H2.5W100

H2.5W50

H2.5W20

H2.5W10

H2.5W5

HOW100

HOWS50

HOW20

HOW10

HOWS5

C

o o o

QmOOOO o o | Oo| o o | o | ©o
slg(g|8|e)z|s|s|E(S)el2/g|8|e)s|s|sl2(2]|sls/8|g)¢
olslz|zlz|s17|3|3|312312|212|3|513|2|28|2|2)13|2|2|18|z=
IOOOONNNNmImmmmHHHHENNNNO
IIIIIIIIEE IIIIIIIIIIIII%




Table S2. Statistical analysis for the projected area of activated keratocytes (red) and nuclei
(blue) for all conditions with respect to each other. — Not significant, * p<0.05, ** p<0.01,
*** n<0.001, **** p<0.0001.
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Table S3. Statistical analysis for the eccentricity of activated keratocytes (red) and nuclei
(blue) for all conditions with respect to each other. — Not significant, * p<0.05, ** p<0.01,
*** n<0.001, **** p<0.0001.
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Table S4. Statistical analysis for the major axis length of activated keratocytes (red) and
nuclei (blue) for all conditions with respect to each other. — Not significant, * p<0.05, **
p<0.01, *** p<0.001, **** p<0.0001.
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Table S5. Statistical analysis for the minor axis length of activated keratocytes (red) and
nuclei (blue) for all conditions with respect to each other. — Not significant, * p<0.05, **
p<0.01, *** p<0.001, **** p<0.0001.
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Table S6. Primer sequences used for RTgPCR analysis of gene expression.

For GGCAAATGCTGGACCCAACACA
Peptidylprolyl isomerase A (PPIA)

Rev TGCTGGTCTTGCCATTCCTGGA

Aldehyde dehydrogenase 3 Family For CTCGTCATTGGCACCTGGAACT

member Al (ALDH3A1) Rev CTCGCCATGTTCTCACTCAGCT

For  AACATACCAACTGTCAATGAAAACC
Lumican (LUM)

Rev TGCCATCCAAACGCAAATGCTTG

For TGCTCATCTGCAGCACCTTCAC
Keratocan (KER)

Rev ATCCAGACGGAGGTAGCGAAGA

For CTATGCCTCTGGACGCACAACT
Alpha smooth muscle actin (a-SMA)

Rev CAGATCCAGACGCATGATGGCA

Cluster of differentiation 90 molecule For ~ GAAGGTCCTCTACTTATCCGCC

(CD90) Rev TGATGCCCTCACACTTGACCAG

For AGGCAAAGCAGGAGTCCACTGA
Vimentin (VIM)

Rev  ATCTGGCGTTCCAGGGACTCAT

Cluster of differentiation 34 molecule For ~ CCTCAGTGTCTACTGCTGGTCT

(CD34) Rev GGAATAGCTCTGGTGGCTTGCA




Video S1. Live cell imaging of fibroblastic keratocytes on 2D protein patterns (HOW20).
Imaging started 24 hours after seeding and continued for 6 days. Over time, cells adhere to
both the protein pattern and the non-adhesive are in between the patterned areas.



