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Introduction
 The Hippo-YAP/TAZ pathway is an evolutionarily conserved signalling cascade regulating numerous biological processes, including cell proliferation,
differentiation, survival and mobility as well as organ size and regeneration.

* Recently, the Hippo-YAP/TAZ pathway has been correlated with intervertebral disc (IVD) degeneration.

Aim Hippo Pathway T (o T ]y Static loading

The aim of this study was to investigate the RLRRR | LAY

influence of i) static and ii) complex dynamic W e

loading, more specifically of combined SAWMSWZ‘ B

compression and torsion, on the intervertebral /LATSW“&B; IVD

disc and on the Hippo-YAP/TAZ pathway using a ey T ey .

bovine organ explant culture model. ACtive/ - S
/ YAPTAZ \ Torsion

_ Pressure: 0.1 MPa
/T\@/A » NF W‘MMM&\ ! Torsion: 0Q°

v # 310030E_192674/1 Contact: Andreas Croft; andreas.croft@dbmr.unibe.ch



A

EORS 2021 el THL. 29" Annual Meeting sl 5 15-17 SEPTEMBER 2021
ROME ‘Lﬁl'? . "9 EUROPEAN ORTHOPAEDIC RESEARCH SOCIETY St = == e 8 www.eors2021.org
complex dynamic |Oading Cell ‘"ablllty e Day0 m Staticload 4 Low stress
End of mechanical loading Static load Low stress ||Intermed. stress|| High stress v Intermediate stress ¢ High stress

Day 0 tissue isolation . . . y
VD + . . Tissue isolation of f
isolation Start of mechanical loading mechanically loaded IVDs L. 100~-
. — 80
" , X
T T T T T T > o - ] % % -
v N % © A = %0
Time [days |
[days] . -E 40+ ?
. 3 T
Active ‘ T
pressure : 0 ' - Q'
NS
E?essaslure-l < v
Torsion _: * .
No 40 Relative height Glycosaminoglycans per
torsion reduction tissue dry weight

| | | | 1 || | | | | 1 | | | | | | | | | 1 | |
NYD "D 0ADOINIDOBONO] R ,\03(19‘-1} "l?"lib’bb‘ ] Day0 A Staticload [EH Low stress

w
o

x
S
Time [hours] - - ,
_ o - B Intermed. stress [l High stress
High Stress T 20 '
Intermed. Stress ® £ X
Low Stress g 1 «
k o) 400 dad
= 5 0 rt & > Static load Low stress Intermed. stress High stress = 350-_
2 3004 1 -
6- . . . . 2 ]
IVD IVD VD ~ Nitrogen oxide released into culture medium . 250-
O 5 ° .
- i z =
u u -§ 4~ §_’ 150-.
Basal Pressure: 0.1 MPa  Basal Pressure: 0.1 MPa  Basal Pressure: 0.1 MPa S s O 1001
Active Pressure: 0.2 MPa Active Pressure: 0.4 MPa  Active Pressure: 0.6 MPa § g |
Torsion: 2° Torsion: 8° Torsion: 15° 7 >0
9 1 0

N b 8
0=

Q /IV\ 2 m Day 0 Static load Low stress Intermed. stress High stress

[ roup

\/ v NP: Nucleus Pulposus

# 310030E_192674/1 Contact: Andreas Croft; andreas.croft@dbmr.unibe.ch AF: Annulus Fibrosus



EORS 2021 [rias

e e o A

29™ Annual Meeting
EUROPEAN ORTHOPAEDIC RESEARCH SOCIETY

) y | ;" 2
- 2:‘ L “Jele 5
?J o " -
= nIlp n <A A
LY IE ] W Bty RS
..A - Y d ,‘J s “. e 1 ~ 4

15-17 SEPTEMBER 2021

www.eors2021.org

. o .
Hippo pathway markers > 100000 Catabolic markers
> = % 10000 T ?
> 1000 ik
8 * *% “5 l l
2 100 . 2 1000 . + +
(] o A
£ 0 l . ) o 100 €L .. - T o
E . ¢ c 2 o ’0 AA A
g . hil I i 4o -l:- % 10 l-. A . - " o _-L j;
A N B A el @ o el T Sl - - T o
o ] A e . i i .i LI * a A * AA
o 0.1 " A o u - ;‘, o e, ° 5 A u o
X - n A o ¢ A 0.1 u o A *
(] n A A * q, N o *
() u o®° () L L
g 0.01 T T T T q:; 0.01 T T T
© YAP TAZ LATST MST1 o ADAMTS4 MMP13 MMP3
o
> . *
o Inflammato*ry markers g 100 Anabolic markers o
S o 2 10 €I =
(a] -
2 100 \ 1T L . o . et L
= . . B ettt vess s e gl eee T e seee @rreenn .
s Tt - = - L A T S - Ao =R
- 10 L ry LN — A
e £ . % ’ - o T . . 2 0.1 4 r T "ur io T ". oo
..... u ..............................................................é............................................................Qo.......‘. cosoes c *
g 1 .! - s . n A -X) AA i 3 .9 0.01 - . o : 00 N .
.g 01 L] 3 °
g o . 4 ®  0.001 ° .
Q. Qo
s 001y * s 000014 _ |
e " ()
g 0.001 . - - S 0.00001-! r Y T
Conclusion

* Intense complex dynamic loading overloads the intervertebral disc and leads to key features of intervertebral disc degeneration.
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* Overloaded intervertebral discs react to complex loading by unsuccessfully trying to activate endogenous repair mechanisms by upregulating TAZ.
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