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Supplementary Fig. 1 | Characterization of pore-tunable hydrogels
a, Representative SEM images of NP, LP, MP, and HP hydrogels. b, Three-dimensional fluorescence reconstruction of pore architecture in different hydrogels. c, Quantification of pore diameter in the LP, MP, and HP hydrogels. d, Rheological strain-sweep, time-sweep, and frequency-sweep analyses of different hydrogels. e, Quantification of Young’s modulus of different hydrogels (n = 8 independent samples per group). f, Compressive stress-strain curves of different hydrogels. g, Swelling profiles of different hydrogels (n = 3 independent samples per group). h, Degradation profiles of different hydrogels (n = 3 independent samples per group). i, Representative FITC-dextran fluorescence images and quantification of fluorescence intensity of LP, MP, and HP hydrogels (n = 3 independent samples per group). j, Permeability rate analysis of different hydrogels (n = 3 independent samples per group). Data are presented as mean ± SD. Scale bars, 200 μm for (a, i) and low-magnification images in (b), 100 μm for high-magnification images in (b). One-way ANOVA followed by Tukey’s post-hoc test for multiple comparisons was used. Exact P values and sample sizes (n) are provided.
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Supplementary Fig. 2 | Cell viability and sprouting of osteovascular spheroids
a, Representative live/dead staining of hydrogel-encapsulated spheroids in the NP, LP, MP, and HP groups. b, Representative bright-field and Calcein-AM fluorescence images showing spheroid sprouting at days 3 and 7. Yellow outlines and arrowheads indicate the spheroid boundary and representative sprouts, respectively. c, Quantification of invasion distance, sprout number, branch point number, and filopodia length in different groups (n = 3). Data are presented as mean ± SD. Scale bars, 100 μm for (a, b). One-way ANOVA followed by Tukey’s post-hoc test for multiple comparisons was used. Exact P values and sample sizes (n) are provided.
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Supplementary Fig. 3 | Optimization of the hBMSC/HUVEC ratio for osteovascular spheroid maturation
a, Representative bright-field and Calcein-AM fluorescence images of hydrogel-encapsulated spheroids generated with hBMSC:HUVEC ratios of 3:1, 1:1, and 1:3, with quantification of sprout number, branch point number, invasion distance, and filopodia length in different ratio groups (n = 3). Yellow outlines and arrowheads indicate the spheroid boundary and representative sprouts, respectively. b, Representative RUNX2 and CD31 immunofluorescence staining and quantification in different ratio groups (n = 3). Data are presented as mean ± SD. Scale bars, 100 μm for (a, b). One-way ANOVA followed by Tukey’s post-hoc test for multiple comparisons was used. Exact P values and sample sizes (n) are provided.
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Supplementary Fig. 4 | Transcriptomic profiling and bidirectional regulation of cellular contractility
a, Schematic illustration of RNA-seq analysis of cells isolated from LP, MP, and HP groups. b, Principal component analysis of RNA-seq. c, Heatmap of osteogenesis- and angiogenesis-related genes in different groups. d, KEGG pathway enrichment analysis of upregulated terms in MP vs. LP groups and MP vs. HP groups. e, Representative RUNX2 and CD31 immunofluorescence staining and quantification in the MP group treated with Y-27632 or calyculin A (n = 3). Data are presented as mean ± SD. Scale bars, 100 μm for (e). One-way ANOVA followed by Tukey’s post-hoc test for multiple comparisons was used. Exact P values and sample sizes (n) are provided.
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Supplementary Fig. 5 | HUVEC-only spheroids recapitulate pore-dependent contractility and junctional organization
a, Representative CD31 immunofluorescence staining of HUVEC-only spheroids in the LP, MP, and HP groups, with quantification of CD31 fluorescence intensity (n = 3). b, Representative Flipper-TR images and quantification of membrane tension in different groups (n = 3). c, qPCR analysis of ITGA5, ITGB1, PXN, and RHOA in different groups (n = 3). d, Representative p-MLC2 immunofluorescence staining and quantification in different groups (n = 3). e, Representative β-catenin immunofluorescence staining and quantification in different groups (n = 3). f, Representative VE-cadherin immunofluorescence staining and quantification in different groups (n = 3). Data are presented as mean ± SD. Scale bars, 100 μm for (a, b, d-f). One-way ANOVA followed by Tukey’s post-hoc test for multiple comparisons was applied. Exact P values and sample sizes (n) are provided.
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Supplementary Fig. 6 | Integrated omics analysis and contractility-dependent metabolic reprogramming
a, Integrated RNA-seq and metabolomics KEGG pathway analysis of MP vs. LP groups and MP vs. HP groups. b, Representative fluorescence-activated cell sorting plots showing separation of mCherry-labelled hBMSCs and EGFP-labelled HUVECs. c, Seahorse OCR analysis of sorted hBMSCs and ECAR analysis of sorted HUVECs after Y-27632 or calyculin A treatment under the MP condition, with quantification of the corresponding metabolic parameters (n = 3). Data are presented as mean ± SD. One-way ANOVA followed by Tukey’s post-hoc test for multiple comparisons was applied. Exact P values and sample sizes (n) are provided.
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Supplementary Fig. 7 | Cellular contractility perturbation regulates lactate transport features
a, Representative Laconic-NLS imaging and FRET ratio quantification of hBMSC-only spheroids in the LP, MP, and HP groups (n = 3). b, Extracellular L-lactate levels in different groups (n = 6). c, Representative MCT1 and MCT4 immunofluorescence staining and quantification in the MP group treated with Y-27632 or calyculin A (n = 3). d, Representative Laconic-NLS imaging and FRET ratio quantification in the MP group under different treatments (n = 3). e, Extracellular L-lactate levels in the MP group under different treatments (n = 6). Data are presented as mean ± SD. Scale bars, 100 μm for (a, c, d). One-way ANOVA followed by Tukey's post-hoc test for multiple comparisons was used. Exact P values and sample sizes (n) are provided.
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Supplementary Fig. 8 | Validation of MYL9 knockdown and phosphomimetic MLC2 (T18D/S19D) overexpression
a, Representative p-MLC2 and MCT4 immunofluorescence staining and quantification in HUVECs after negative control (NC) or shRNA-MYL9 transduction (n = 3). b, Representative p-MLC2 and MCT1 immunofluorescence staining and quantification in hBMSCs after NC or phosphomimetic MLC2 (T18D/S19D) overexpression transduction (n = 3). Data are presented as mean ± SD. Scale bars, 100 μm for (a, b). Two-sided Student’s t-test was used. Exact P values and sample sizes (n) are provided.
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Supplementary Fig. 9 | Maturation and biosafety evaluation after osteovascular spheroid implantation
a, Representative OCN immunohistochemical staining within the rat femoral defect region in Blank, LP, MP, and HP groups. b, Representative H&E staining of major organs, including heart, liver, spleen, lung, and kidney, from different groups. Scale bars, 300 μm for (a), 500 μm for (b).


Supplementary Table 1. Primers used for qPCR.
	[bookmark: _Hlk141654130]Primer name
	Primer sequence (5'-3')

	GAPDH F
	TGACGCTGGGGCTGGCATTG

	GAPDH R
	GGCTGGTGGTCCAGGGGTCT

	RUNX2 F
	ACTTCCTGTGCTCGGTGCT

	RUNX2 R
	GACGGTTATGGTCAAGGTGAA

	PECAM1 F
	GAAACCATGCAATGAAACCA

	PECAM1 R
	GACAGCTTTCCGGACTTCAC

	VEGFA F
	AGGAGGAGGGCAGAATCATCA

	VEGFA R
	CTCGATTGGATGGCAGTAGCT

	ITGA5 F
	CCAGACACCCAGGACTTATT

	ITGA5 R
	ATCTCTCTGCAATCCTCTCG

	ITGB1 F
	TTATTGGCCTTGCATTACTGCT

	ITGB1 R
	CCACAGTTGTTACGGCACTCT

	PXN F
	CTGGCGGACTTGGAGTCTAC

	PXN R
	CTCCTCCGACAAGAACACAGG

	RHOA F
	CTTCGGAATGATGAGCACACAAG

	RHOA R
	GCCAATCCTGTTTGCCATATCTC

	COX4I1 F
	ATGTCAAGCACCTGTCTGC

	COX4I1 R
	CCCTGTTCATCTCAGCAAA

	ATP5A1 F
	ACTGGGCGTGTCTTAAGTATTG

	ATP5A1 R
	ACCAAGGGCATCAACTACAC

	SLC2A1 F
	GGCCAAGAGTGTGCTAAAGAA

	SLC2A1 R
	ACAGCGTTGATGCCAGACAG

	HK2 F
	AGCTGCTGGAGGTCAAGAGG

	HK2 R
	CGGTCCAACAGCTGTGATGT



Supplementary Table 2. Sequences of lentiviral constructs used in this study.
	Lentiviral construct
	Sequence (5'-3')
	Sequence type

	EGFP (GFP)
	ATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCATCCTGGTCGAGCTGGACGGCGACGTAAACGGCCACAAGTTCAGCGTGTCCGGCGAGGGCGAGGGCGATGCCACCTACGGCAAGCTGACCCTGAAGTTCATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACCACCCTGACCTACGGCGTGCAGTGCTTCAGCCGCTACCCCGACCACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAGCGCACCATCTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGACACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCAACATCCTGGGGCACAAGCTGGAGTACAACTACAACAGCCACAACGTCTATATCATGGCCGACAAGCAGAAGAACGGCATCAAGGTGAACTTCAAGATCCGCCACAACATCGAGGACGGCAGCGTGCAGCTCGCCGACCACTACCAGCAGAACACCCCCATCGGCGACGGCCCCGTGCTGCTGCCCGACAACCACTACCTGAGCACCCAGTCCGCCCTGAGCAAAGACCCCAACGAGAAGCGCGATCACATGGTCCTTAAGGAGTTCGTGACCGCCGCCGGGATCACTCTCGGCATGGACGAGCTGTACAAGTAA
	Coding sequence

	mCherry (RFP)
	ATGGTGAGCAAGGGCGAGGAGGATAACATGGCCATCATCAAGGAGTTCATGCGCTTCAAGGTGCACATGGAGGGCTCCGTGAACGGCCACGAGTTCGAGATCGAGGGCGAGGGCGAGGGCCGCCCCTACGAGGGCACCCAGACCGCCAAGCTGAAGGTGACCAAGGGTGGCCCCCTGCCCTTCGCCTGGGACATCCTGTCCCCTCAGTTCATGTACGGCTCCAAGGCCTACGTGAAGCACCCCGCCGACATCCCCGACTACTTGAAGCTGTCCTTCCCCGAGGGCTTCAAGTGGGAGCGCGTGATGAACTTCGAGGACGGCGGCGTGGTGACCGTGACCCAGGACTCCTCCCTGCAGGACGGCGAGTTCATCTACAAGGTGAAGCTGCGCGGCACCAACTTCCCCTCCGACGGCCCCGTAATGCAGAAGAAGACCATGGGCTGGGAGGCCTCCTCCGAGCGGATGTACCCCGAGGACGGCGCCCTGAAGGGCGAGATCAAGCAGAGGCTGAAGCTGAAGGACGGCGGCCACTACGACGCTGAGGTCAAGACCACCTACAAGGCCAAGAAGCCCGTGCAGCTGCCCGGCGCCTACAACGTCAACATCAAGTTGGACATCACCTCCCACAACGAGGACTACACCATCGTGGAACAGTACGAACGCGCCGAGGGCCGCCACTCCACCGGCGGCATGGACGAGCTGTACAAGtaa
	Coding sequence

	Laconic-NLS
	ATGGTGAGCAAGGGCGAGGAGACCACAATGGGCGTAATCAAGCCCGACATGAAGATCAAGCTGAAGATGGAGGGCAACGTGAATGGCCACGCCTTCGTGATCGAGGGCGAGGGCGAGGGCAAGCCCTACGACGGCACCAACACCATCAACCTGGAGGTGAAGGAGGGAGCCCCCCCTGCCCTTCTCCTACGACATTCTGACCACCGCGTTCGCCTACGGCAACAGGGCCTTCACCAAGTACCCCGACGACATCCCCAACTACTTCAAGCAGTCCTTCCCCGAGGGCTACTCTTGGGAGCGCACCATGACCTTCGAGGACAAGGGCATCGTGAAGGTGAAGTCCGACATCTCCATGGAGGAGGACTCCTTCATCTACGAGATACACCTCAAGGGCGAGAACTTCCCCCCCAACGGCCCCGTGATGCAGAAGAAGACCACCGGCTGGGACGCCTCCACCGAGAGGATGTACGTGCGCGACGGCGTGCTGAAGGGCGACGTCAAGCACAAGCTGCTGCTGGAGGGCGGCGGCCACCACCGCGTTGACTTCAAGACCATCTACAGGGCCAAGAAGGCGGTGAAGCTGCCCGACTATCACTTTGTGGACCACCGCATCGAGATCCTGAACCACGACAAGGACTACAACAAGGTGACCGTTTACGAGAGCGCCGTGGCCCGCAACTCCACCGACGGCATGGACGAGCTGTACAAGAGATCTGGTACCATGATTGTTTTACCCAGACGCCTGTCAGACGAGGTTGCCGATCGTGTGCGGGCGCTGATTGATGAAAAAAACCTGGAAGCGGGCATGAAGTTGCCCGCTGAGCGCCAACTGGCGATGCAACTCGGCGTATCACGTAATTCACTGCGCGAGGCGCTGGCAAAACTGGTGAGTGAAGGCGTGCTGCTCAGTCGACGCGGCGGCGGGACGTTTATTCGCTGGCGTCATGACACATGGTCGGAGCAAAACATCGTCCAGCCGCTAAAAACACTGATGGCCGATGATCCGGATTACAGTTTCGATATTCTGGAAGCCCGCTACGCCATTGAAGCCAGCACCGCATGGCATGCGGCAATGCGCGCCACACCTGGCGACAAAGAAAAGATTCAGCTTTGCTTTGAAGCAACGCTAAGTGAAGACCCGGATATCGCCTCACAAGCGGACGTTCGTTTTCATCTGGCGATTGCCGAAGCCTCACATAACATCGTGCTGCTGCAAACCATGCGCGGTTTCTTCGATGTCCTGCAATCCTCAGTGAAGCATAGCCGTCAGCGGATGTATCTGGTGCCACCGGTTTTTTCACAACTGACCGAACAACATCAGGCTGTCATTGACGCCATTTTTGCCGGTGATGCTGACGGGGCGCGTAAAGCAATGATGGCGCACCTTAGTTTTGTTCACACCACCATGAAACGATTCGATGAAGATCAGGCTCGCCACGCACGGATTACCCGCCTGCCCGGTGAGCATAATGAGCATTCGAGGGAGAAAAACGCACTTAAGAGATCTACCATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCATCCTGGTCGAGCTGGACGGCGACGTAAACGGCCACAAGTTCAGCGTGTCCGGCGAGGGCGAGGGCGATGCCACCTACGGCAAGCTGACCCTGAAGCTGATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACCACCCTGGGCTACGGCCTGCAGTGCTTCGCCCGCTACCCCGACCACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAGCGCACCATCTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGACACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCAACATCCTGGGGCACAAGCTGGAGTACAACTACAACAGCCACAACGTCTATATCACCGCCGACAAGCAGAAGAACGGCATCAAGGCCAACTTCAAGATCCGCCACAACATCGAGGACGGCGGCGTGCAGCTCGCCGACCACTACCAGCAGAACACCCCCATCGGCGACGGCCCCGTGCTGCTGCCCGACAACCACTACCTGAGCTACCAGTCCGCCCTGAGCAAAGACCCCAACGAGAAGCGCGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCGGCATGGACGAGCTGTACAAGGCGGCCGCAGATCCAAAAAAGAAGAGAAAGGTAGATCCAAAAAAGAAGAGAAAGGTAGATCCAAAAAAGAAGAGAAAGGTAGAT
	Coding sequence

	shRNA-MYL9
	CGCCAAGGATAAAGACGACTA
	Target sequence

	phosphomimetic MLC2 (T18D/S19D) overexpression
	ATGTCCAGCAAGCGGGCCAAAGCCACCAAGAAGCGGCCACAGCGGGCCGACGACAATGTCTTCGCAATGTTTGACCAGTCCCAGATCCAGGAGTTTAAGGAGGCTTTCAACATGATTGACCAGAACCGTGATGGCTTCATTGACAAGGAGGACCTGCACGACATGCTGGCCTCGCTGGGGAAGAACCCCACAGACGAATACCTGGAGGGGCATGATGAGCGAGGCCCCGGGGCCCATCAACTTCACCATGTTCCACCATGTTTGGGGAAGAAACTGAACGGCACGGACCCGAGGATGTGATTCGCAACGCCTTTGCCTGCTTCGACGAGGAAGCCTCAGGTTTCATCCATGAGGACCACCTCCGGGAGCTGCTCACCACCATGGGTGACCGCTTCACAGATGAGGAAGTGGACGAGATGTACCGGGAGGCACCCATTGATAAGAAAGGCAACTTCAACTACGTGGAGTTCACCCGCATCCTCAAACATGGCGCCAAAGGATAAAGACGACTA
	Coding sequence

	
	ACA/TCC to GAC/GAC
	Mutated codons



2

image6.tiff
MP vs LP KEGG
Common pathway

ListHits.
. 500
mTOR signaling pathway ° 23
HIF-1 signaling pathway . 91.00
PI3K-Akt signaling pathway 10910 (p value)

FoxO signaling pathway

4
3
Hz

Purine metabolism
N
&
&
c
hBMSCs.

& MP#Y-27632 - MP -a- MP+Calyculin A

OCR (pmol/min)

Time (minutes)

HUVECs

& MP#Y-27632 4 MP -a MP+Calyculin A

ECAR (mpH/min)

Time (minutes)

MP vs HP KEGG
Common pathway

PI3K-Akt signaling pathway~
CAMP signaling pathway
Relaxin signaling pathway
Oxidative phosphorylation

Pyrimidine metabolism—{

Basal Respiration
00017
00154
150

100

50 &

OCR (pmol/min)

o
varez o+ -
Calycuin A -

Glycolysis

00116

30

20

ECAR (mpH/min)

10

o
vores  + -
CaycuinA -

ListHits
100
877

@ o

-1og10 (p value)
5

4
3
2

Maximum Respiration

0,008

00083

OCR (pmol/min)
>
>

o
voren o+ - -
CayeuinA - -+

Glycolytic Capacity

00084

00027

ECAR (mpHimin)

o
Y-27632

CayeuinA - -+

105 4

at
45.3%

Q2|
8.2%

Q3
36.3%

108 104 105
FITC-A

Spare Respiration

00278

150 00070

OCR (pmol/min)

o
vore o+ - -
CayouinA - -

Glycolytic Reserve

00289

25 00312

ECAR (mpH/min)

o
votes  + - -
CayouinA - -




image7.tiff
hBMSCs sph

mTFP

Laconic FRET

MP+Y-27632

DAPI HUVECESF?

DAPI HUVECEGFP

mTFP

MP+Y-27632

MP+Y-27632
Laconic FRET

Laconic FRET

MP

MP+Calyculin A

min

15
fT A
4
£ os
&

00

MP+Calyculin A

min

3
g2
4
£ 1
-3

o
27632

Calycuin A

00025

00008

. v
a M
P WP HP

084

E o

£ o4

£

8 o2
00

8
8
2
2
5 1o
Sz
k3
2 o
varen
CabcuinA

intensity of MCT4 in HUVECs

Calycuin A

]
g

00l
Y2632
Calycuin A

o014

oo1st

00534

00269

<0000

ootte

00067





image8.tiff
SOIANH Ul ZOTN-d Jo Aususiul
20UB0SBION| BANEIRY

shRNA

HUVECESFP hBMSCmCherry

shRNA

0.0068

5
o

0 o

SOIANH Ul ¥.LOW Jo Aysuaju
20UB0SBION] BARRIDY

HUVECEGFP hBMSCmCherry

00122
e
a
e
e

o
SOSWaY Ul ZOTW-d Jo Asusjul
20UB0sBI0NY BANEIRY

HUVECEGFP hBMSCrmohery

SOSINGY Ul L LOW Jo Aysuajul
80UBOSBIONY BAJRIBY

HUVECESFP hBMSCmCherry




image9.tiff
Heart

Liver

Spleen

Lung

Kidney

Blank

LP

MP

HP





image1.tiff
d S PG e PG - WG -
NG o LG+ WP HPGh

oy,

e

Modulus (Pa)

01 1 © 10 100
strain (%)

102

P e e e ]

Modulus (Pa)

I -
e wgr mape e
et
¢ P MP HP
e o w
£ £ 5 g =
8 8 g g
S £ 2 s
7 g 210 H
8w g H HH HH 2
§ § E al n .

AR R X PR SSL PSS SR P S SLLPLEL P o1 1 1 100
Diameter (um) Diamotor () Diameter (um) Angular Frequency (rads)

[

—
«

o

<0000t — NP — P — WP — P < NP = 1P+ WP HP NP & 1P WP v HP
_ % 1500 100
3 g - ¥
< ke € i g vk
: g g 1o i — e v s
EH ] g 1 e i £ v 4
3 - s 5 % ¥ ¥
g ] ] s s g 3 .
o g 2 H . ) ¥
g g 3 .
3 £ 3 s
2 38 o L
NP LP MP HP 0 10 20 30 40 50 02 6 12 24 1.2 3 4 5 8 7 8
Strain (%) Time (h) Time (weeks)
I J
LP MP HP 00008
NP m 1P WP v HP
3 o010 2,
oma' g
T ot
2 | | g ol
B g 1
' FIRTEA
A S
&
o o =
o e B T

FITC-dextran

Time (n)




image2.tiff
Live/Dead

MP LP NP

HP

Day 3

Day7

Sprout numberispheroid

i

Mean flopodia length

)
S w
£ w0
g o

oo0azs
ooorz

oo0s2

o00s6

ooort

oo0s2

ooue
ooz

o018

<0001
00073
<0001
<0001

oo 3

<0001

oom

<0001

oay7

o006
<0001
oot

a00s

<0001




image3.tiff
hBMSCs:HUVECs

hBMSCs:HUVECSs

DAPI HUVECEGFP hBMSCmchery

hBMSCs:HUVECs

DAPI HUVECEGF? hBMSCmChery

‘Sprout numberispheroid

Branch points/spheriod

2
2 N
15 kis
10 4
5
O
31113
BMSCSHUVECS
oot10
15
104 1
s

=

ol
B

BMSCS HUVECS

Mean filopodia length (um)

Mean invasion distance (um)

asoin
509 o020
1
o [}
o] | 1L
EIE
1
10
ol
S th
BMsCsHUVECS
oous
a0
20 |
150
100 b4
i
50
[
St s

BMSCs HUVECS

Relative

ool
311113

BMSCS:HUVECS

Relativ fluorescence

311113
BMSCSHUVECS




image4.tiff
GelMA lysis solution

o
swaos
| | iz
oo
saue
o
coum
sounc
u
-
wres
oo
coun
| | e
o
ot
st
wnrioe
oz
veara
. PECAM!
ez
e
worean
e
W rores
rocra
nos
n aein
st
sonct
vz

Mixed-cell Total RNA Library

suspension extraction preparation

MP vs LP KEGG (Up)

Anin sugerand koo supa motbots| .

[ —

[ra—

[nme— .
[ ———— .

[ pes——

[t ——

Ennchenment Score

MP+Y-27632

DAPI HUVECES# hBMSCTeren

S y—

caunt
o 1700
w3
o2

paue

HW
'

a
A

a

©
RNA-seq
7, g ®
5 vy
z 0
,;, 20
04—
o 6

-
o 20 0 2 4

PC1 (47.3%) varance

MP v HP UP KEGG (Top 20)

Cylosieison i musci cls|
ECthrocaptr meacton

Proteindigeston and sbsortion

HIF- sgnaing bty |

idatvophospronyaon

Painways i cancer|

Fuctoss and mannose metabolem

Disted cargomyogatny

PISK A sgnaing patacy

Ve protoin teacton vih ki a cycinerecopte
Anigen processing and presenaton

Hypertophic cxconyepaiy

Gomgiementand coagulaioncascades

AGE RAGE signalng pahway n dabot complcatons
NF.xappa B sgaln patway

Noomycn, kanamycin and gentamicn bosynness
Logonsioss.

Human papllomavius nfecton

MP+Calyoulin A

Emcnenmont scaro

Group.
= P
A MP
v HP

paae

ooz

o003





image5.tiff
2
b v W
c
oonte
4 . 26 ooroe ,
. s oows 0w
2 ootes - oot m o0
3 2 . £ 204 000 3 DWI LI
£, 1 ¢ ey T oom . oo F
o g 15 la o +
2 i . ¢ B e i s
g wia & 10{m 5
1 s ' :
s ! g os
2 &
0 € ol 00
Flipper-TR P MP HP 16A5 17681 B RHOA

oores
oasrs
8y i
FERE! 3
T
2F
k1
£ 0
HUVECEG# F-actin -
ooz
4 ]
o007
8c —
35 2 i
2 odm B
g2
HUVECESF F-actin e e
o0sss
ooses
257 [
e *
82 20 it
By 15 ¥
T
3 10"
L
©E
oo

HUVECES™ F-actin




