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Integrated in vivo and in vitro 
high-throughput analyses of 

osteocyte-mediated bone remodeling



Clinical Imperative:  Treat Bone Quality

PROPRIETARY INFORMATION OMBRE:  Osteocyte-Mediated Bone Remodeling Core



Clinical Need and Industrial Relevance

PROPRIETARY INFORMATION OMBRE:  Osteocyte-Mediated Bone Remodeling Core

Steroid Use
Osteonecrosis
Osteoarthritis
Aging
Diabetes

Knowledge Gap: role of PLR in bone health or disease & how to study it



Project Aims

This project aims to develop a comprehensive approach to 
evaluate PLR in vivo and in vitro to advance the development 
of diagnostics and therapies to improve bone quality. 

Aim 1: Develop and validate in vitro measures of PLR 
function for high throughput screening.  

- currently, there is no validated in vitro PLR assay

Aim 2: Establish the Osteocyte-Mediated Bone Remodeling 
ECM (OMBRE) Core.  

PROPRIETARY INFORMATION OMBRE:  Osteocyte-Mediated Bone Remodeling Core



Deliverables

PROPRIETARY INFORMATION OMBRE:  Osteocyte-Mediated Bone Remodeling Core

OMBRE Protocols I-V 
I:  Collagen Organization
II:  Lacunocanalicular Analysis 
III:  PLR Gene Expression
IV: In Vitro Functional pH Assay
V: In Vitro PLR Reporter Assay

High Throughput Screen

CDMI Access to OMBRE Services through the 
UCSF Skeletal Biology and Biomechanics Core
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OMBRE
Core Services

PROPRIETARY INFORMATION 

UCSF Skeletal Biology
Core Director: 
Tamara Alliston

Services Available 
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OMBRE
Core Services

PROPRIETARY INFORMATION 

UCSF Skeletal Biology
Core Director: 
Tamara Alliston

Services Available 
via Recharge

Progress Update
Recruitment of 

Cristal Yee, Ph.D.

Progress Update
Preparing 

application for 
OMBRE Recharges

(Feb 27, 2017)
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Deliverables

PROPRIETARY INFORMATION OMBRE:  Osteocyte-Mediated Bone Remodeling Core

OMBRE Protocols I-V 
I:  Collagen Organization
II:  Lacunocanalicular Analysis 
III:  PLR Gene Expression
IV: In Vitro Functional pH Assay
V: In Vitro PLR Reporter Assay

Progress Update
Developed & validated in vitro pH assay

- pH regulation matches PLR regulation

3

-1.5

-1

-0.5

0

0.5

1

1.5

UT 5 ng/mL TGFB 5 ng/mL TGF-B
+ 10 uM SB-43

10 ng/mL SOST

Ch
an

ge
 in

 p
Hi

 (N
or

m
al

ize
d 

to
 U

T)

Effects of 3d TGFβ Treatment on pHi

***

n.s.
**

*

**
***

Vehicle            TGFβ TGFβ SOST
+ Inhibitor



Deliverables
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OMBRE Protocols I-V 
I:  Collagen Organization
II:  Lacunocanalicular Analysis 
III:  PLR Gene Expression
IV: In Vitro Functional pH Assay
V: In Vitro PLR Reporter Assay

Progress Update
Developed & validated in vitro pH assay

- pH regulation matches PLR regulation
- sensitive in GOF and LOF assays
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Deliverables

PROPRIETARY INFORMATION OMBRE:  Osteocyte-Mediated Bone Remodeling Core

OMBRE Protocols I-V 
I:  Collagen Organization
II:  Lacunocanalicular Analysis 
III:  PLR Gene Expression
IV: In Vitro Functional pH Assay
V: In Vitro PLR Reporter Assay

Progress Update
Harvested tissues for OMBRE validation

- virgin and lactating mice
- N ≥ 7 females per group
- microCT validation complete
- histology underway
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Milestones

PROPRIETARY INFORMATION OMBRE:  Osteocyte-Mediated Bone Remodeling Core

• Identify prototypical PLR-inducible gene for 1st in vitro PLR functional outcome 
– Dec 1, 2016
– STATUS:  MMP13, CatK, MMP14, MMP2, testing this month in SBB Core format

• Final protocol for OMBRE I: Collagen Organization 
– January 15, 2017
– STATUS:  Protocol complete, validating this quarter in lactating mouse bone

• Finish development of 2nd in vitro PLR functional outcome: intracellular pH assay 
– February 1, 2017
– STATUS:  Assay development and validation complete, writing protocol
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