University

&7 of Glasgow

Masre, S., Olson, M., and Greenhalgh, D. (2016) ROCK2 Activation Induces
Malignant Conversion in rasHa-mediated Transgenic Mouse Skin Carcinogenesis
Via p53 Loss, Elevated Nuclear Factor-°2 and Tenascin C-Associated Rigidity, but
p21 Inhibits Early-Stage Progression. British Society for Investigative Dermatology
Annual Meeting 2016, Dundee, 4 - 6 Apr 2016.

There may be differences between this version and the published version. You are
advised to consult the publisher’s version if you wish to cite from it.

http://eprints.qgla.ac.uk/121267/

Deposited on: 10 August 2016

Enlighten — Research publications by members of the University of Glasgow
http://eprints.gla.ac.uk



Masre, S.F. Rath, N., Olson, M and Greenhalgh, D.A.

ROCK-2 activation induces malignant conversion in ras™-mediated transgenic mouse skin
carcinogenesis via p53 loss, elevated NFkB and tenascin C-associated rigidity; but p21 inhibits
early-stage progression.

To study mechanisms of tumour progression, transgenic mice that expressed a 4-hydroxytamoxifen
(4HT)-activated human ROCK 2-estrogen receptor fusion transgene from a keratin 14 promoter
[K14.ROCK®'] were crossed to m|ce expressmg activated ras" excluswely in epidermal transit
amplifying keratinocytes [HK1.ras™?*]. 4HT-treatments of K14.ROCK®" mice [3/wk; 26 wks] mduced
epidermal and follicular hyperplasia but no papillomas; whilst untreated K14. ROCK®™-HK1.ras™®
cohorts exhibited paplllomas similar to HK1.ras™*® controls [16wks]. In contrast by 8 weeks, 4HT-
treated K14.ROCK®-HK1.ras™® histotypes comprised a mixed papllloma/well differentiated
squamous cell carcinoma [wdSCC] that exhibited p53 loss, beginning in papilloma basal layers
leading to increased proliferation. In addition papilloma hlstotypes also exhibited novel, ROCK*'-
associated NF-kB ex ressmn in basal layer keratinocytes, prior to malignant conversion. By 12 weeks,
K14.ROCK®'-HK1.ras"**> wdSCCs exhibited further increases in NF-kp expression together with the
appearance of tenascin C expression, an extracellular matrix molecule indicative of elevated rigidity;
yet despite continued ROCK2 actjvities, progression to SCC required loss of compensatory p21
expression. K14.ROCK*'-HK1.ras paplllomatogene5|s also required a wound-promaotion stimulus,
confirmed by breeding K14. ROCKe into promotion-insensitive HK1.ras™“"” mice, suggesting a
permissive K14.ROCK -HK1.ras™*° papilloma context [wound-promoted/NF-kB*"/p53*¢/p21"]
preceded K14.ROCK*-mediated] malignant conversion [p- Myptl/ actinomyosin- mediated mechano-
transduction-tenascin C/rigidity]. Malignancy depended on ROCK®" expression, as cessation of 4HT-
treatment induced a p21-associated differentiation in wdSCC and appearance of novel papilloma
outgrowths expressing intense, basal-layer p21 which confined endogenous ROCK2/p-Mypt1/NF-kp
to supra-basal layers, and restored basal-layer p53. In later SCCs, 4HT-cessation became irrelevant as
endogenous ROCK2 expression increased, driving progression via p21 loss, elevated NF-kp and
tenascin C-associated rigidity, with p- Myptl/actlnomyosm mediated contract|I|ty to facilitate
invasion. Thus, ROCK2 activation induces malignancy in ras —|n|t|ated/promoted papillomas in the
context of p53 loss, increased proliferation, and novel NF-kB expression; whilst increased rigidity was
associated with conversion and progression. However, p21 inhibition of early-stage malignant
progression and mtense expression in papilloma outgrowths identifies a significant antagonism
between p21 and ras™/ROCK2/NF-k8 signalling in skin carcinogenesis.



