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1. Introduction 

The adrenal glands are paired endocrine organs that produce steroid hormones and catecholamines 
critical for life. Adrenocortical carcinoma (ACC) is a rare cancer of these glands affecting ~1 
individual/million/year worldwide. While ACC is rare, ~10% of the population bear benign adrenal lesions 
(largely adrenocortical adenomas [ACA]). Differentiating localized ACC from ACA is challenging, requiring 
extensive imaging workup. However, imaging often cannot rule out ACC, and exposes patients to collateral 
radiation. Half of all patients with ACC are diagnosed with surgically resectable localized disease. 
However, up to ~75% of all patients with ACC develop metastatic disease for which therapies are limited 
and prognosis remains dismal; <10% these patients survive 5 years after diagnosis. Early diagnosis of a 
recurrence is essential for appropriate management. Currently, mitotic activity in the primary tumor is the 
best predictor of recurrence, but aggressive disease course frequently observed among “low-risk” patients. 
Additionally, patients are usually surveilled with extensive imaging exams post-operatively, which is 
expensive and exposes patients to high doses of radiation. These statistics highlight significant gaps in the 
knowledge of optimal strategies for Diagnosis, Surveillance, and Prognosis of ACC. The goal of this 
proposal is to assess the prospective utility of novel biomarkers, including serum steroids and tumor DNA 
methylation, in diagnosis, risk stratification, and disease surveillance of patients with ACC This proposal 
will utilize samples prospectively obtained for the UM Endocrine Oncology Repository; the “American-
Australian-Asian Adrenal Alliance” (A5), a large international collaborative network for adrenal research; 
and A5-initiated clinical trial ADIUVO-2 (NCT03583710), aiming to evaluate adjuvant therapies in patients 
with high grade ACC, randomized to receive mitotane alone or plus chemotherapy. 
  

2. Keywords  

adrenocortical carcinoma, ACC, DNA methylation, CIMP-high, steroidomics, LC-MS/MS, steroids, adjuvant 
therapy, adrenal cancer, adenoma, tumor, prospective, predictive, biomarker, adrenal, hormones 
  

3. Accomplishments 

The major goals of this project, as stated in two Specific aims in the SOW, are: 
  

• Specific Aim 1. Evaluating the use of steroid profiles in Diagnosis (Aim 1a) and Surveillance (Aim 
1b) of adrenocortical carcinoma (ACC) patients. In patients with ACC or adrenocortical adenomas 
(ACA), we will measure serum steroids by liquid chromatography-tandem mass spectrometry (LC-
MS/MS) to identify ACC-specific steroid markers (Aim 1a). In patients with ACC, we will measure 
serum steroids with parallel imaging surveillance to identify steroid markers that predict recurrence 
(Aim 1b).  

• Specific Aim 2: Evaluating the use of tumor DNA methylation in stratifying ACC patients into risk 
groups (Prognosis). We will measure the methylation levels of a single locus, G0S2, and 
prospectively assess the utility of G0S2 hypermethylation in ACC risk stratification (Aim 2b), and in 
predicting response to different types of adjuvant therapy (Aim 2b). 

 
For this reporting period, pertinent tasks as proposed in the SOW and accomplishments are described 
below: 
 

• Specific Aim 1:  
o Major Task 1: Enrollment of 200 participants (ACA=100; ACC=100) and collection of 

relevant clinical data and biospecimens. 
§ Subtasks 1 and 2 (also related to Specific Aim 2): Protocols review and approval by 

the University of Michigan IRBMED (approved on October 17, 2019) and by the 
USAMRMC Human Research Protection Office (approved on December 23, 2019) 

§ Subtasks 3 and 4: Prospective enrollment of patients with ACC and ACA from the 
UM Endocrine Oncology Repository and American-Australian-Asian Adrenal Alliance 
(A5) that meet inclusion criteria for this study. To this date, we have consented 34 
ACC patients and 26 ACA patients. Serum is available on a total of 35 patients out of 
64 planned target for this reporting period due to COVID19 restrictions from 
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03/14/2020 to 07/08/2020 (see appendix). In addition, we received 72 samples from 
our collaborators at MD Anderson. 

o Major Task 2: Serum steroid profiling by LC-MS/MS.
§ Subtask 1: Mass spectrometry assays have been modified with new internal

standards for key analytes, improved sample preparation methods, and changes in
drying procedures to minimize artifacts. We currently have performed serum steroid
profiling of 72 samples received in collaboration. The LC-MS/MS analysis of
University of Michigan samples is delayed due to COVID19 but is in the process of
resuming.

• Specific Aim 2:
o Major Task 1: Enroll 100 participants with ACC; collect relevant clinical data and

biospecimens.
§ Subtask 1: See subtasks 3 and 4 from Major Task 1 (above).
§ Subtask 2: Due to lab access restrictions secondary to COVID-19, we have not

started processing ACC samples for DNA extraction and determination of G0S2
methylation levels. However, we were able to develop an optimized protocol that
enables the use of formalin-fixed paraffin-embedded (FFPE) samples to study DNA
methylation, which will accelerate enrollment to this study and will enable
supplementation with archival samples from our repository.

Training opportunities and professional development: 
Graduate student research assistant Dipika Mohan has trained with members of Adrenal Research Group 
at the University of Michigan to develop an improved technique for extracting DNA from FFPE tissue for 
DNA methylation analysis. 

Dissemination of results to communities of interest: 
Dr. Antonio Lerario was invited to give a 20-min oral presentation on the biomarker described in this 
proposal at the 2019 Adrenal Cancer Symposium in Clermont-Ferrand, FR. He discussed the preliminary 
data (now published) that has supported the ongoing studies described in this proposal and also shared 
our upcoming and ongoing DOD-supported studies with the adrenal cancer research community. The 
citation for his presentation is listed below: 

Lerario AM. The role of G0S2 in ACC. Oral Presentation. ACC 2019 (Adrenal Cancer Symposium 2019), 
Clermont-Ferrand, France, on September 27-28, 2019 

4. Impact: Nothing major to report at this time. However, our recent development of an improved technique to
perform methylation profiling on FFPE tissue will now enable us to expand our study to include
retrospective samples from University of Michigan and will enable us to include samples from investigators
anywhere in the world.  This represents a major advance in our ability to measure this biomarker.

5. Changes/Problems: We are experiencing a significant delay in patient enrollment, sample collecting and
processing due to lockdowns and access restrictions to facilities related to COVID-19 from 03/14/2020 to
07/08/2020. As a result, we fell short of our target of 64 samples. However, we have received 72 serum
samples from collaborators, and we are prepared to add additional samples that have been collected in our
repository in the past.

6. Products: Nothing to report.

7. Participants & Other Collaborating Organizations

Individuals who have worked in this project during this reporting period are listed below. There are no
changes from the previous submission of this information and no change in active or other support of the
PD/PI or senior/key personnel since the last reporting period.
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Partner organizations which are collaborating with this project: 

• Dr. Mouhammed Habra, MD (MD Anderson Cancer Center, Houston, TX).
• Dr. Anand Vaidya, MD (Brigham and Women’s Hospital Boston, MA). (see appendices for

supporting letters).

8. Special Reporting Requirements: Not needed.

9. Appendices:

Name: Gary D. Hammer 
Role: Initiating Principal Investigator 
Research Identifier: http://orcid.org/0000-0001-6843-3628 
Nearest person month worked: 1 
Contribution to Project: Dr. Hammer has supervised the entire study and lead meetings with all members of 
the research team.  

Name: Richard J. Auchus 
Role: Partnering Principal Investigator 
Research Identifier: https://orcid.org/0000-0001-6815-6181  
Nearest person month worked: 1 
Contribution to Project: Dr. Auchus has supervised his arm of the study and shared his expertise regarding 
LC-MS/MS analysis as we plan for sample acquisition during team meetings. 

Name: Tobias Else 
Role: Partnering Principal Investigator 
Research Identifier: https://orcid.org/0000-0002-2262-0011  
Nearest person month worked: 1 
Contribution to Project: Dr. Else has supervised his arm of the study, facilitated acquisition of IRB approval, 
shared his expertise regarding serum sample analysis. 

Name: Antonio M. Lerario 
Role: Co-Investigator 
Research Identifier: https://orcid.org/0000-0002-8336-6432   
Nearest person month worked: 1 
Contribution to Project: Dr. Lerario has worked on optimizing sample acquisition for G0S2 methylation 
analysis and has shared bioinformatics expertise to evaluate study design and number and type of samples 
required for biological/clinical significance during team meetings. 

Name: Dipika R. Mohan 
Role: Graduate Student 
Research Identifier: https://orcid.org/0000-0002-6334-9416  
Nearest person month worked: 1 
Contribution to Project: Ms. Mohan has worked with Dr. Lerario to optimize sample acquisition for G0S2 
methylation analysis and evaluate study design, and has worked with Ms. Brand and Dr. Else to obtain IRB 
approval. 

Name: Sarah Brand 
Role: Coordinator of A5 
Research Identifier: N/A  
Nearest person month worked: 1 
Contribution to Project: Ms. Brand has led submitting and obtaining IRB approval, and will also assist in 
enrolling and consenting patients at the University of Michigan and managing clinical data. 

Name: Patrick O’Day 
Role: Technician 
Research Identifier: N/A 
Nearest person month worked: 1 
Contribution to Project: Mr. O’Day has prepared and optimized mass spectrometer for measurement of 
steroid profiles from plasma samples. 
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Anand Vaidya, MD MMSc 
Director, Center for Adrenal Disorders           221 Longwood Ave, RFB 287 
Assistant Professor of Medicine, Harvard Medical School                   Boston, MA, 02115 
Division of Endocrinology, Diabetes, and Hypertension      anandvaidya@bwh.harvard.edu 
Brigham and Women¶V HoVpiWal           P: 617.525.8285.  F: 617.732.5764 
 
September 13, 2018 
 
Gary D. Hammer, MD, PhD; Tobias Else, MD; Richard J. Auchus, MD, PhD 
Floor B1 Reception A  
1500 E Medical Center Dr SPC 5911  
Ann Arbor, MI 48109-5911 
 
 
RE: Letter of Support for CA180751 - ³Biomarker DeYelopmenW for Diagnosis, SXrYeillance, and 
Prognosis for AdrenocorWical Carcinoma (ACC)´ 
 
Dear Drs. Hammer, Else, and Auchus, 
 
I write this letter to confirm my commitment to collaborate with you on the project that you have 
described in your proposal to the Department of Defense Peer Reviewed Cancer Research Program 
TranslaWional Team Science AZard, CA180751, enWiWled, ³Biomarker DeYelopmenW for Diagnosis, 
SXrYeillance, and Prognosis for AdrenocorWical Carcinoma (ACC).´  This proposal will prospectively 
evaluate the utility of novel serum steroid profiling techniques and molecular biomarkers in the 
diagnosis, surveillance, and prognosis of ACC. 
 
As you know, I am the Director for the Center for Adrenal Disorders at Brigham and Women¶s Hospital. 
We are already engaged in several mutual collaborations and I look forward to collaborating on the 
proposed project as well. At Brigham and Women¶s Hospital, we see approximately 25-40 new patients 
with ACC, and 50-100 new patients with adrenocortical adenomas (ACA), every year. As you know, we 
are a member institution in the recently established American-Australian-Asian Adrenal Alliance (A5) 
Adrenal Network, which will facilitate our collaboration.  
 
I look forward to contributing serum and tissue samples collected prospectively from participants with 
ACC and ACA for your proposal. 
 
 
Sincerely, 
 

 
Anand Vaidya, MD MMSc 
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 Medical School Institutional Review Board (IRBMED) � 2800 Pl\mouth Road, Building 520, Suite 3214, Ann Arbor, MI 48109-2800 � phone (734) 763 4768 � fa[ (734) 763 9603 �
irbmed@umich.edu

 

¬

To: Dr.   Gar\ Hammer    

From:

Michael Geisser
Alan Sugar
¬
¬

Cc:

Dipika Mohan
Tobias Else
Richard Auchus
Gar\ Hammer
Sarah Brand
Antonio Marcondes Lerario
Patrick ODa\
¬
¬¬¬

Subject:  Initial Stud\ Approval for [ HUM00166409]

SUBMISSION INFORMATION:
Stud\ Title: Biomarker Development for Diagnosis, Surveillance, and Prognosis for Adrenocortical Carcinoma
(ACC)
Full Stud\ Title (if applicable): CA180751 - Biomarker Development for Diagnosis, Surveillance, and
Prognosis for Adrenocortical Carcinoma (ACC)
Stud\ eResearch ID: HUM00166409 
Date of this Notification from IRB: 10/17/2019 
Review: Full Committee
Initial IRB Approval Date: 10/17/2019
Current IRB Approval Period: 10/17/2019 - 10/16/2020 
E[piration Date:Approval for this e[pires at 11:59 p.m. on 10/16/2020
UM Federalwide Assurance (FWA): FWA00004969 (For the current FWA e[piration date, please
visit the UM HRPP Webpage) 
OHRP IRB Registration Number(s): IRB00001995
Supporting Documents: Letters of Support  

¬

Continuing Review Required: Yes
¬
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NOTICE OF IRB APPROVAL AND CONDITIONS:
The IRBMED has reviewed and approved the stud\ referenced above. The IRB determined that the proposed
research conforms with applicable guidelines, State and federal regulations, and the Universit\ of Michigan's
Federalwide Assurance (FWA) with the Department of Health and Human Services (HHS). You must conduct
this stud\ in accordance with the description and information provided in the approved application and
associated documents.

APPROVAL PERIOD AND EXPIRATION:
The approval period for this stud\ is listed above. Please note the e[piration date. If the approval lapses, \ou
ma\ not conduct work on this stud\ until appropriate approval has been re-established, e[cept as necessar\
to eliminate apparent immediate ha]ards to research subjects. Should the latter occur, \ou must notif\ the
IRB Office as soon as possible.

RENEWAL/TERMINATION :
At least two months prior to the e[piration date, \ou should submit a continuing review application either to
renew or terminate the stud\. Failure to allow sufficient time for IRB review ma\ result in a lapse of approval
that ma\ also affect an\ funding associated with the stud\.

IMPORTANT REMINDERS AND ADDITIONAL INFORMATION FOR INVESTIGATORS

APPROVED STUDY DOCUMENTS:
You must use an\ date-stamped versions of recruitment materials and informed consent documents available
in the eResearch workspace (referenced above). Date-stamped materials are available in the ³Currentl\
Approved Documents´ section on the ³Documents´ tab.

AMENDMENTS:
All proposed changes to the stud\ (e.g., personnel, procedures, or documents), must be approved in advance
b\ the IRB through the amendment process, e[cept as necessar\ to eliminate apparent immediate ha]ards to
research subjects. Should the latter occur, \ou must notif\ the IRB Office as soon as possible.

AEs/ORIOs:
You must inform the IRB of adverse events (AEs) and other reportable information and occurrences (ORIOs)
according to \our IRB¶s required reporting timetable (IRBMED and IRB-HSBS/Flint/Dearborn).

UNANTICIPATED PROBLEMS INVOLVING RISKS TO SUBJECTS OR OTHERS (UPIRSOs or UaPs) :
Investigators must inform the IRB promptl\ of an\ potential Unanticipated Problems (UaPs or UPIRSOs) that
come to the attention of the stud\ team. Unanticipated Problems meet all of the following criteria:

1. Une[pected (in terms of nature, severit\, frequenc\);
2. Related or possibl\ related to participation in the research; and
3. Suggests that the research places subjects or others at a greater risk of harm than was previousl\
known or recogni]ed.
See U-M HRPP Operations Manual Part 12.III.B.1.a.

SUBMITTING VIA eRESEARCH:
You can access the online forms for continuing review, amendments, and AEs/ORIOs in the eResearch
workspace for this approved stud\ (referenced above).

MORE INFORMATION:
You can find additional information about UM¶s Human Research Protection Program (HRPP) in the Operations
Manual and other documents available at: http://research-compliance.umich.edu/human-subjects.

Michael Geisser Alan Sugar
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Ϯ͘��dŚŝƐ�ŶŽ�ŐƌĞĂƚĞƌ�ƚŚĂŶ�ŵŝŶŝŵĂů�ƌŝƐŬ�ƐƚƵĚǇ�ŝƐ�ĂƉƉƌŽǀĞĚ�ĨŽƌ�ƚŚĞ�ĂĐĐƌƵĂů�ŽĨ�ĂĚƌĞŶĂů�ƚƵŵŽƌƐ�ƐƉĞĐŝŵĞŶƐ�ĨƌŽŵ�ϮϱϬ�^ƵďũĞĐƚƐ͘��

ϯ͘��dŚĞ�WƌŝŶĐŝƉĂů�/ŶǀĞƐƟŐĂƚŽƌ�ŚĂƐ�Ă�ĚƵƚǇ�ĂŶĚ�ƌĞƐƉŽŶƐŝďŝůŝƚǇ�ƚŽ�ĨŽƐƚĞƌ�ŽƉĞŶ�ĂŶĚ�ŚŽŶĞƐƚ�ĐŽŵŵƵŶŝĐĂƟŽŶ�ǁŝƚŚ�ƌĞƐĞĂƌĐŚ�ƐƵďũĞĐƚƐ͘
dŚĞ�h^�DZ���ƐƚƌŽŶŐůǇ�ĞŶĐŽƵƌĂŐĞƐ�ƚŚĞ�WƌŝŶĐŝƉĂů�/ŶǀĞƐƟŐĂƚŽƌ�ƚŽ�ƉƌŽǀŝĚĞ�ƐƵďũĞĐƚƐ�ǁŝƚŚ�Ă�ĐŽƉǇ�ŽĨ�ƚŚĞ�ƌĞƐĞĂƌĐŚ�ƉƌŽƚŽĐŽů͕�ŝĨ
ƌĞƋƵĞƐƚĞĚ͕�ǁŝƚŚ�ƉƌŽƉƌŝĞƚĂƌǇ�ĂŶĚ�ƉĞƌƐŽŶĂů�ŝŶĨŽƌŵĂƟŽŶ�ƌĞĚĂĐƚĞĚ�ĂƐ�ŶĞĞĚĞĚ͘

ϰ͘��dŚĞ�WƌŝŶĐŝƉĂů�/ŶǀĞƐƟŐĂƚŽƌ�ŵƵƐƚ�ƉƌŽǀŝĚĞ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ƉŽƐƚͲĂƉƉƌŽǀĂů�ƐƵďŵŝƐƐŝŽŶƐ�ƚŽ�ƚŚĞ�,ZWK�ǀŝĂ�ĞŵĂŝů�ƚŽ
ƵƐĂƌŵǇ͘ĚĞƚƌŝĐŬ͘ŵĞĚĐŽŵͲh^�DZ��͘ŽƚŚĞƌ͘ ŚƌƉŽͲĐƌͲĚŽĐƵŵĞŶƚƐΛŵĂŝů͘ŵŝů͘�&ĂŝůƵƌĞ�ƚŽ�ĐŽŵƉůǇ�ĐŽƵůĚ�ƌĞƐƵůƚ�ŝŶ�ƐƵƐƉĞŶƐŝŽŶ�Žƌ
ƚĞƌŵŝŶĂƟŽŶ�ŽĨ�ĨƵŶĚŝŶŐ͘

����Ă͘��^ƵďƐƚĂŶƟǀĞ�ŵŽĚŝĮĐĂƟŽŶƐ�ƚŽ�ƚŚĞ�ƌĞƐĞĂƌĐŚ�ƉƌŽƚŽĐŽů�ĂŶĚ�ĂŶǇ�ŵŽĚŝĮĐĂƟŽŶƐ�ƚŚĂƚ�ĐŽƵůĚ�ƉŽƚĞŶƟĂůůǇ�ŝŶĐƌĞĂƐĞ�ƌŝƐŬ�ƚŽ�ƐƵďũĞĐƚƐ
ŵƵƐƚ�ďĞ�ƐƵďŵŝƩĞĚ�ƚŽ�ƚŚĞ�,ZWK�ĨŽƌ�ĂƉƉƌŽǀĂů�ƉƌŝŽƌ�ƚŽ�ŝŵƉůĞŵĞŶƚĂƟŽŶ͘�dŚĞ�h^�DZ���KZW�,ZWK�ĚĞĮŶĞƐ�Ă�ƐƵďƐƚĂŶƟǀĞ
ŵŽĚŝĮĐĂƟŽŶ�ĂƐ�Ă�ĐŚĂŶŐĞ�ŝŶ�WƌŝŶĐŝƉĂů�/ŶǀĞƐƟŐĂƚŽƌ͕ �ĐŚĂŶŐĞ�Žƌ�ĂĚĚŝƟŽŶ�ŽĨ�ĂŶ�ŝŶƐƟƚƵƟŽŶ�;EŽƚĞ͗�,ZWK�ƌĞǀŝĞǁ�ĂŶĚ�ĂƉƉƌŽǀĂů�ŽĨ
ŝŶƐƟƚƵƟŽŶ�ŝƐ�ƌĞƋƵŝƌĞĚͿ͕�ĞůŝŵŝŶĂƟŽŶ�Žƌ�ĂůƚĞƌĂƟŽŶ�ŽĨ�ƚŚĞ�ĐŽŶƐĞŶƚ�ƉƌŽĐĞƐƐ͕�ĐŚĂŶŐĞ�ŝŶ�ƚŚĞ�/Z��ŽĨ�ZĞĐŽƌĚ͕�ĐŚĂŶŐĞ�ƚŽ�ƚŚĞ�ƐƚƵĚǇ
ƉŽƉƵůĂƟŽŶ�ƚŚĂƚ�ŚĂƐ�ƌĞŐƵůĂƚŽƌǇ�ŝŵƉůŝĐĂƟŽŶƐ�;Ğ͘Ő͘�ĂĚĚŝŶŐ�ĐŚŝůĚƌĞŶ͕�ĂĚĚŝŶŐ�ĂĐƟǀĞ�ĚƵƚǇ�ƉŽƉƵůĂƟŽŶ͕�ĞƚĐ͘Ϳ͕�ƐŝŐŶŝĮĐĂŶƚ�ĐŚĂŶŐĞ�ŝŶ
ƐƚƵĚǇ�ĚĞƐŝŐŶ�;ŝ͘Ğ͘�ǁŽƵůĚ�ƉƌŽŵƉƚ�ĂĚĚŝƟŽŶĂů�ƐĐŝĞŶƟĮĐ�ƌĞǀŝĞǁͿ͕�Žƌ�Ă�ĐŚĂŶŐĞ�ƚŚĂƚ�ĐŽƵůĚ�ƉŽƚĞŶƟĂůůǇ�ŝŶĐƌĞĂƐĞ�ƌŝƐŬƐ�ƚŽ�ƐƵďũĞĐƚƐ͘

+DPPHU��*DU\

0RQ�����������������$0

7R�0DUFRQGHV�/HUDULR��$QWRQLR��DOHUDULR#PHG�XPLFK�HGX!��0RKDQ��'LSLND��GUPRKDQ#PHG�XPLFK�HGX!��/LVD�%\UG��OLVDNE#XPLFK�HGX!�
/D�3HQVHH��&KULVWRSKHU��ODSHQVHH#PHG�XPLFK�HGX!�

&F�(OVH��7RELDV��WHOVH#PHG�XPLFK�HGX!��$XFKXV��5LFKDUG��UDXFKXV#PHG�XPLFK�HGX!�
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��������� 0DLO���GUPRKDQ#PHG�XPLFK�HGX

KWWSV���HPDLO�PHG�XPLFK�HGX�RZD��SDWK �PDLO�VHDUFK ���

����ď͘����ĐŽƉǇ�ŽĨ�ƚŚĞ�/Z��ĐŽŶƟŶƵŝŶŐ�ƌĞǀŝĞǁ�ĂƉƉƌŽǀĂů�ůĞƩĞƌ�ŵƵƐƚ�ďĞ�ƐƵďŵŝƩĞĚ�ƚŽ�ƚŚĞ�,ZWK�ĂƐ�ƐŽŽŶ�ĂƐ�ƉŽƐƐŝďůĞ�ĂŌĞƌ�ƌĞĐĞŝƉƚ�ŽĨ
ĂƉƉƌŽǀĂů͘��ĐĐŽƌĚŝŶŐ�ƚŽ�ŽƵƌ�ƌĞĐŽƌĚƐ͕�ŝƚ�ĂƉƉĞĂƌƐ�ƚŚĞ�ŶĞǆƚ�ĐŽŶƟŶƵŝŶŐ�ƌĞǀŝĞǁ�ďǇ�ƚŚĞ�/Z��ŝƐ�ĚƵĞ�ŶŽ�ůĂƚĞƌ�ƚŚĂŶ�ϭϲ�KĐƚŽďĞƌ�ϮϬϮϬ͘
WůĞĂƐĞ�ŶŽƚĞ�ƚŚĂƚ�ƚŚĞ�,ZWK�ĐŽŶĚƵĐƚƐ�ƌĂŶĚŽŵ�ĂƵĚŝƚƐ�Ăƚ�ƚŚĞ�ƟŵĞ�ŽĨ�ĐŽŶƟŶƵŝŶŐ�ƌĞǀŝĞǁ�ĂŶĚ�ĂĚĚŝƟŽŶĂů�ŝŶĨŽƌŵĂƟŽŶ�ĂŶĚ
ĚŽĐƵŵĞŶƚĂƟŽŶ�ŵĂǇ�ďĞ�ƌĞƋƵĞƐƚĞĚ�Ăƚ�ƚŚĂƚ�ƟŵĞ͘

����Đ͘��dŚĞ�ĮŶĂů�ƐƚƵĚǇ�ƌĞƉŽƌƚ�ƐƵďŵŝƩĞĚ�ƚŽ�ƚŚĞ�/Z�͕�ŝŶĐůƵĚŝŶŐ�Ă�ĐŽƉǇ�ŽĨ�ĂŶǇ�ĂĐŬŶŽǁůĞĚŐĞŵĞŶƚ�ĚŽĐƵŵĞŶƚĂƟŽŶ�ĂŶĚ�ĂŶǇ
ƐƵƉƉŽƌƟŶŐ�ĚŽĐƵŵĞŶƚƐ͕�ŵƵƐƚ�ďĞ�ƐƵďŵŝƩĞĚ�ƚŽ�ƚŚĞ�,ZWK�ĂƐ�ƐŽŽŶ�ĂƐ�Ăůů�ĚŽĐƵŵĞŶƚƐ�ďĞĐŽŵĞ�ĂǀĂŝůĂďůĞ͘

����Ě͘��dŚĞ�ĨŽůůŽǁŝŶŐ�ƐƚƵĚǇ�ĞǀĞŶƚƐ�ŵƵƐƚ�ďĞ�ƉƌŽŵƉƚůǇ�ƌĞƉŽƌƚĞĚ�ƚŽ�ƚŚĞ�,ZWK�ďǇ�ƚĞůĞƉŚŽŶĞ�;ϯϬϭͲϲϭϵͲϮϭϲϱͿ͕�ďǇ�ĞŵĂŝů
;ƵƐĂƌŵǇ͘ĚĞƚƌŝĐŬ͘ŵĞĚĐŽŵͲh^�DZ��͘ŽƚŚĞƌ͘ ŚƌƉŽΛŵĂŝů͘ŵŝůͿ͕�ďǇ�ĨĂĐƐŝŵŝůĞ�;ϯϬϭͲϲϭϵͲϳϴϬϯͿ͕�Žƌ�ŵĂŝů�ƚŽ�ƚŚĞ�h͘^͘��ƌŵǇ�DĞĚŝĐĂů
ZĞƐĞĂƌĐŚ�ĂŶĚ��ĞǀĞůŽƉŵĞŶƚ��ŽŵŵĂŶĚ͕��ddE͗�D�DZͲZW͕ �ϴϭϬ�^ĐŚƌĞŝĚĞƌ�^ƚƌĞĞƚ͕�&Žƌƚ��ĞƚƌŝĐŬ͕�DĂƌǇůĂŶĚ�ϮϭϳϬϮͲϱϬϬϬ͘

��������;ϭͿ���ůů�ƵŶĂŶƟĐŝƉĂƚĞĚ�ƉƌŽďůĞŵƐ�ŝŶǀŽůǀŝŶŐ�ƌŝƐŬ�ƚŽ�ƐƵďũĞĐƚƐ�Žƌ�ŽƚŚĞƌƐ͘

��������;ϮͿ��^ƵƐƉĞŶƐŝŽŶƐ͕�ĐůŝŶŝĐĂů�ŚŽůĚƐ�;ǀŽůƵŶƚĂƌǇ�Žƌ�ŝŶǀŽůƵŶƚĂƌǇͿ͕�Žƌ�ƚĞƌŵŝŶĂƟŽŶƐ�ŽĨ�ƚŚŝƐ�ƌĞƐĞĂƌĐŚ�ďǇ�ƚŚĞ�/Z�͕�ƚŚĞ�ŝŶƐƟƚƵƟŽŶ͕�ƚŚĞ
ƐƉŽŶƐŽƌ͕ �Žƌ�ƌĞŐƵůĂƚŽƌǇ�ĂŐĞŶĐŝĞƐ͘

��������;ϯͿ���ŶǇ�ŝŶƐƚĂŶĐĞƐ�ŽĨ�ƐĞƌŝŽƵƐ�Žƌ�ĐŽŶƟŶƵŝŶŐ�ŶŽŶĐŽŵƉůŝĂŶĐĞ�ǁŝƚŚ�ƚŚĞ�ĨĞĚĞƌĂů�ƌĞŐƵůĂƟŽŶƐ�Žƌ�/Z��ƌĞƋƵŝƌĞŵĞŶƚƐ͘

��������;ϰͿ��dŚĞ�ŬŶŽǁůĞĚŐĞ�ŽĨ�ĂŶǇ�ƉĞŶĚŝŶŐ�ĐŽŵƉůŝĂŶĐĞ�ŝŶƐƉĞĐƟŽŶͬǀŝƐŝƚ�ďǇ�ƚŚĞ�&ŽŽĚ�ĂŶĚ��ƌƵŐ��ĚŵŝŶŝƐƚƌĂƟŽŶ�;&��Ϳ͕�KĸĐĞ�ĨŽƌ
,ƵŵĂŶ�ZĞƐĞĂƌĐŚ�WƌŽƚĞĐƟŽŶƐ͕�Žƌ�ŽƚŚĞƌ�ŐŽǀĞƌŶŵĞŶƚ�ĂŐĞŶĐǇ�ĐŽŶĐĞƌŶŝŶŐ�ƚŚŝƐ�ĐůŝŶŝĐĂů�ŝŶǀĞƐƟŐĂƟŽŶ�Žƌ�ƌĞƐĞĂƌĐŚ͘

��������;ϱͿ��dŚĞ�ŝƐƐƵĂŶĐĞ�ŽĨ�ŝŶƐƉĞĐƟŽŶ�ƌĞƉŽƌƚƐ͕�&���&Žƌŵ�ϰϴϯ͕�ǁĂƌŶŝŶŐ�ůĞƩĞƌƐ͕�Žƌ�ĂĐƟŽŶƐ�ƚĂŬĞŶ�ďǇ�ĂŶǇ�ŐŽǀĞƌŶŵĞŶƚ�ƌĞŐƵůĂƚŽƌǇ
ĂŐĞŶĐŝĞƐ͘

����Ğ͘���ǀĞŶƚƐ�Žƌ�ƉƌŽƚŽĐŽů�ƌĞƉŽƌƚƐ�ƌĞĐĞŝǀĞĚ�ďǇ�ƚŚĞ�,ZWK�ƚŚĂƚ�ĚŽ�ŶŽƚ�ŵĞĞƚ�ƌĞƉŽƌƟŶŐ�ƌĞƋƵŝƌĞŵĞŶƚƐ�ŝĚĞŶƟĮĞĚ�ǁŝƚŚŝŶ�ƚŚŝƐ
ŵĞŵŽƌĂŶĚƵŵ�ǁŝůů�ďĞ�ŝŶĐůƵĚĞĚ�ŝŶ�ƚŚĞ�,ZWK�ƐƚƵĚǇ�ĮůĞ�ďƵƚ�ǁŝůů�ŶŽƚ�ďĞ�ĂĐŬŶŽǁůĞĚŐĞĚ͘

ϱ͘��WůĞĂƐĞ�ŶŽƚĞ͗�dŚĞ�h^�DZ���KZW�,ZWK�ĐŽŶĚƵĐƚƐ�ƐŝƚĞ�ǀŝƐŝƚƐ�ĂƐ�ƉĂƌƚ�ŽĨ�ŝƚƐ�ƌĞƐƉŽŶƐŝďŝůŝƚǇ�ĨŽƌ�ĐŽŵƉůŝĂŶĐĞ�ŽǀĞƌƐŝŐŚƚ͘��ĐĐƵƌĂƚĞ
ĂŶĚ�ĐŽŵƉůĞƚĞ�ƐƚƵĚǇ�ƌĞĐŽƌĚƐ�ŵƵƐƚ�ďĞ�ŵĂŝŶƚĂŝŶĞĚ�ĂŶĚ�ŵĂĚĞ�ĂǀĂŝůĂďůĞ�ƚŽ�ƌĞƉƌĞƐĞŶƚĂƟǀĞƐ�ŽĨ�ƚŚĞ�h^�DZ���ĂƐ�Ă�ƉĂƌƚ�ŽĨ�ƚŚĞŝƌ
ƌĞƐƉŽŶƐŝďŝůŝƚǇ�ƚŽ�ƉƌŽƚĞĐƚ�ŚƵŵĂŶ�ƐƵďũĞĐƚƐ�ŝŶ�ƌĞƐĞĂƌĐŚ͘�ZĞƐĞĂƌĐŚ�ƌĞĐŽƌĚƐ�ŵƵƐƚ�ďĞ�ƐƚŽƌĞĚ�ŝŶ�Ă�ĐŽŶĮĚĞŶƟĂů�ŵĂŶŶĞƌ�ƐŽ�ĂƐ�ƚŽ
ƉƌŽƚĞĐƚ�ƚŚĞ�ĐŽŶĮĚĞŶƟĂůŝƚǇ�ŽĨ�ƐƵďũĞĐƚ�ŝŶĨŽƌŵĂƟŽŶ͘

ϲ͘���Ž�ŶŽƚ�ĐŽŶƐƚƌƵĞ�ƚŚŝƐ�ĐŽƌƌĞƐƉŽŶĚĞŶĐĞ�ĂƐ�ĂƉƉƌŽǀĂů�ĨŽƌ�ĂŶǇ�ĐŽŶƚƌĂĐƚ�Žƌ�ŐƌĂŶƚͬĐŽŽƉĞƌĂƟǀĞ�ĂŐƌĞĞŵĞŶƚ�ĨƵŶĚŝŶŐ͘�KŶůǇ�ƚŚĞ
�ŽŶƚƌĂĐƟŶŐ�KĸĐĞƌͬ'ƌĂŶƚƐ�KĸĐĞƌ�ĐĂŶ�ĂƵƚŚŽƌŝǌĞ�ĞǆƉĞŶĚŝƚƵƌĞ�ŽĨ�ĨƵŶĚƐ�ďǇ�ŶŽƟĐĞ�ŽĨ�ŽĸĐŝĂů�ĂǁĂƌĚ�ĚŽĐƵŵĞŶƚĂƟŽŶ͘�/ƚ�ŝƐ
ƌĞĐŽŵŵĞŶĚĞĚ�ƚŚĂƚ�ǇŽƵ�ĐŽŶƚĂĐƚ�ƚŚĞ�ĂƉƉƌŽƉƌŝĂƚĞ�ĐŽŶƚƌĂĐƚͬŐƌĂŶƚƐ�ƐƉĞĐŝĂůŝƐƚ�Žƌ��ŽŶƚƌĂĐƟŶŐͬ'ƌĂŶƚƐ�KĸĐĞƌ�ƌĞŐĂƌĚŝŶŐ�ƚŚĞ
ĞǆƉĞŶĚŝƚƵƌĞ�ŽĨ�ĨƵŶĚƐ�ĨŽƌ�ǇŽƵƌ�ƉƌŽũĞĐƚ͘

ϳ͘��dŚĞ�,ZWK�ƉŽŝŶƚ�ŽĨ�ĐŽŶƚĂĐƚ�ĨŽƌ�ƚŚŝƐ�ƐƚƵĚǇ�ŝƐ��ƌ͘ �/ƐŵĂĞů��ŶŽƵŵĂƚĂĐŬǇ͕ ���^͕�,ƵŵĂŶ�^ƵďũĞĐƚƐ�WƌŽƚĞĐƟŽŶ�^ĐŝĞŶƟƐƚ͕�Ăƚ�ϯϬϭͲ
ϲϭϵͲϯϭϵϬͬŶĂŵŬƉƌŝ͘ŝ͘ĂŶŽƵŵĂƚĂĐŬǇͲĂŬĞƐƐĞƉŽŬŽƵ͘ĐƚƌΛŵĂŝů͘ŵŝů͘

ϴ͘��dŚĞ�,ZWK�ƉŽŝŶƚ�ŽĨ�ĐŽŶƚĂĐƚ�ĨŽƌ�ƉŽƐƚͲĂƉƉƌŽǀĂů�ŽǀĞƌƐŝŐŚƚ�ŝƐ�DƌƐ͘�>ǇŶĞůů�tĞƐƚ͕�,ƵŵĂŶ�^ƵďũĞĐƚƐ�WƌŽƚĞĐƟŽŶ�^ĐŝĞŶƟƐƚ͕�Ăƚ�ϯϬϭͲ
ϲϭϵͲϲϮϰϳͬůǇŶĞůů͘ƌ͘ǁĞƐƚ͘ĐƚƌΛŵĂŝů͘ŵŝů͘

DƐ͘�:ĞƐƐŝĐĂ�DĞŶĚŽǌĂ
,ƵŵĂŶ�^ƵďũĞĐƚƐ�ƉƌŽƚĞĐƟŽŶƐ�^ĐŝĞŶƟƐƚ
,ƵŵĂŶ�ZĞƐĞĂƌĐŚ�WƌŽƚĞĐƟŽŶ�KĸĐĞ
h^�DZ���KĸĐĞ�ŽĨ�ZĞƐĞĂƌĐŚ�WƌŽƚĞĐƟŽŶƐ�;KZWͿ
�ŵĂŝů͗�ũĞƐƐŝĐĂ͘ů͘ŵĞŶĚŽǌĂϭϵ͘ĐŝǀΛŵĂŝů͘ŵŝů
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DRENAL CANCER 2019 SYMPOSIUM 
 
 

 8 

Friday, September 27th 
 
Registration &  welcome coffee      07:30-08:15 
 
Welcome address        08:15-08:30 
 
Plenary Lecture        08:30-09:15 
 
Pr Franck Pagès, HEGP, Paris, France 

Immunoscore and immune modulation of Cancer 
 
Basic Science in Adrenocortical Cancer     09:15-11:00 

chairs : Ono Meijer, Michaela Luconi 
 
Enzo Lalli, IPMC, Nice, France      09:15-09:35 
 New markers of malignancy in ACC 
 
Antonio Lerario, University of Michigan, Ann Arbor, USA   09:35-09:55 
 The role of G0S2 in ACC 
 
Nadia Cherradi, CEA, Grenoble, France     09:55-10:15 
 The role of miRNAs in adrenocortical cancer pathogenesis 
 
Alexandre Boyer, University of Montreal, Canada    10:15-10:35 
 Hippo signaling in adrenal physiology 
 
Laura-Sophie Landwehr, University of Würzburg, Germany  10:35-10:55 
 Steroid hormones and cancer immunity in adrenocortical carcinoma 
 
Coffee break         11:00-11:30 
 
Genetics of Adrenal Tumors      11:30-13:15 

chairs : Jérôme Bertherat, André Lacroix 
 
Electron Kebebew, Stanford, USA      11:30-11:50 
 Translating metastatic ACC OMICs analyses to new therapies 
 
Emilia Pinto, St Jude Children’s Hospital, Memphis, USA   11:50-12:10 
 XAF1 as a modifier of P53 function and cancer susceptibility 
 
Gareth Bond, Ludwig Institute for Cancer Research, Oxford, UK  12:10-12:30 
 Genetic determinants of onset of ACC 
 
Bill Rainey, University of Michigan, Ann Arbor, USA   12:30-12:50 
 Novel driver genes in aldosterone producing adenomas 
 
Dipika R Mohan, University of Michigan, Ann Arbor, USA   12:50-13:10 

DNA hypermethylation is directed to PRC2 targets and propagated 
independently of PRC2 in CIMP-high ACC 
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Invited Speaker 
Name of presenting author: Antonio Marcondes Lerario 

 

Email of presenting author: alerario@umich.edu 

 

Laboratory / Hospital: University of Michigan 

 

City: Ann Arbor, MI 

 

Country: United States of America 

 

Title of submission: The role of G0S2 in ACC 

 

Authors list: Antonio Marcondes Lerario 

 

Affiliations: Department of Internal Medicine, Division of Metabolism, Endocrinology, and Diabetes, 

University of Michigan, Ann Arbor, Michigan 

 

Abstract: Adrenocortical carcinoma (ACC) is a rare, aggressive malignancy with few therapies. 

Surgery with adjuvant mitotane is standard of care for patients with locoregional disease. Despite this, 

up to 2/3 of patients recur with incurable metastases. While expert opinion recommends platinum-

based adjuvant therapies for “high risk” patients, current cell proliferation-based prognostication 

strategies are often unreliable for individualizing therapeutic decisions. Recently, The Cancer Genome 

Atlas study on ACC (ACC-TCGA) identified that ACC is comprised of three distinct molecular classes 

(COC1-3), each driven by unique epigenetic, transcriptional, and somatic alteration signatures. 

Strikingly, the molecular features defining each class serve as independent predictors of clinical 

course, and patients with COC3 ACC almost invariably present with rapidly recurrent and fatal 

disease. Our work has focused on characterizing the molecular programs that define COC3, and – 

most recently – on developing strategies to translate this complex signature to clinic.  

 

ACC-TCGA demonstrated that widespread CpG island hypermethylation (CIMP-high) is a hallmark of 

COC3. We recently demonstrated that binary hypermethylation and silencing of the gene G0S2 

predicts CIMP-high status with 95% accuracy, and validated in an independent cohort of >100 

adrenocortical tumors that G0S2 methylation identifies a subgroup of patients with CIMP-high disease 

kinetics (Mohan, Lerario et al. Clinical Cancer Research 2019). We also described a simplified 

restriction digest/qPCR strategy to accurately measure G0S2 methylation, enabling assignment of 

CIMP-high as early as 24 hours after surgery. G0S2 methylated/CIMP-high tumors account for 40% of 

ACC, nearly 70% of all recurrences, and >50% of deaths, highlighting a significant role for this marker 

in prognosticating ACC. Our current studies are directed to extending the application of this marker to 

prospective clinical trials (through A5 and additional platforms) so we may ultimately use G0S2 

methylation status predictively, to guide therapeutic decisions for patients with COC3 ACC. 
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Dear Faculty and Research Staff, 

The continued health and wellbeing of our entire University of Michigan community 
remains paramount. In an effort to minimize the risk of contracting or spreading COVID-
19 in human participant research interactions and to preserve personal protective 
equipment for clinical care, the university is placing temporary restrictions 
on human subjects research effective Saturday, March 14, and continuing through 
Friday, May 1. We will continue to reevaluate this timeframe. 

1. All research studies that currently require direct person-person interactions, but 
do not offer direct therapeutic (drug and device) benefit to subjects must 
immediately pause new enrollment and discontinue in-person interactions 
unless study procedures can be modified to use alternative methods of 
gathering study data (e.g., telephone interviews, email, etc.). Studies involving 
no direct person-person interactions with participants may continue (e.g., 
secondary data analysis, remote or online contact, etc.). 

2. Studies that involve the administration of drugs or monitoring of devices that 
provide therapeutic benefit to study participants may continue, but study teams 
should consider alternatives to having the participant be on-site for all study 
visits (e.g., electronic monitoring and/or data collection, as possible). Study 
teams also should evaluate how illness and absences, drug shortages, facility 
closures, or lack of required personal protective equipment may impact 
treatment delivery or monitoring. 

3. IRB review of new studies that are not essential for managing COVID-19 
circumstances may be delayed. 

Principal investigators, schools, colleges and units will partner with their research staff, 
students and graduate student research assistants who are impacted by this pause in 
work to identify an appropriate plan moving forward, including any financial ramifications 
this may pose. Faculty principal investigators should actively work to communicate this 
change to the teams. 

Thank you again for your continued support of the U-M research enterprise. I encourage 
you to visit our COVID-19: Research Operations at U-M page, which includes the latest 
information and resources so that our campus community can best manage 
their research and scholarship activities. This webpage will be updated regularly and will 
be the source of ongoing guidance in this evolving situation. 
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From: Brand, Sarah
To: Brand, Sarah
Subject: FW: UMOR Human Research Activation Committee Approval
Date: Monday, August 10, 2020 10:18:23 AM

 
 

From: Brand, Sarah <sabrand@med.umich.edu> 
Sent: Wednesday, July 8, 2020 1:07 PM
Subject:  UMOR Human Research Activation Committee
 

From: U-M Human Research Activation Committee <human-research-
activation@umich.edu>
Date: July 8, 2020 at 13:04:23 EDT
To: "Brand, Sarah" <sabrand@med.umich.edu>, "Hammer, Gary"
<ghammer@med.umich.edu>
Subject: UMOR Human Research Activation Committee Approval

୼
***SENT ON BEHALF OF THE HUMAN RESEARCH ACTIVATION COMMITTEE***

 
Date:  July 8, 2020
 
Investigator:  Gary Hammer
 
Project Title:  The Michigan Endocrine Oncology Repository
 
Subject:  UMOR Human Research Activation Committee Approval
 
The UMOR Human Research Activation Committee has completed the review of your
study “The Michigan Endocrine Oncology Repository,” HUM00024461. The outcome is
shown below:
 
Review Decision:
This study is approved for Tier 1
 
This may or may not be the Tier you applied for when you submitted the Human
Research Activation Checklist. It is your responsibility to refer to the Research Re-
engagement website to determine which Tier(s) are open at any given time. It is also
your responsibility to attend to changes regarding which Tier(s) are open at any given
time.
 
If your Tier approval has conditions, those conditions are shown below. You must
adhere to these conditions.
 
Reviewer conditions:
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Per email with Sarah Brand these research samples will only be obtained if the subjects
need to have samples drawn as part of their routine clinical care and she will use the
daily health screen app before she picks up any samples at specimen processing.
 
If the reviewer had comments on your submission, they are shown below:
 
Important information:
You are responsible for obtaining regulatory approvals necessary to activate your study.
Human Research Activation Committee approval is not Institutional Review Board
approval.

You must notify your school/college leadership that you have been approved to
activate your human research and adhere to any additional school/college
requirements, including processes required to return to U-M space. This includes UM-
Flint and UM-Dearborn.
 
Keep a record of the Tier to which this study was assigned and the approved Safety
Plan. Different Tiers may need to be activated or deactivated in the future depending
on the prevalence of COVID-19.
 
Please refer to the Research Re-engagement website for up-to-date information or
email human-research-activation@umich.edu with questions about the activation
process.
 
Thank you,
 
The Human Research Activation Committee

 

 


