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Agenda:

ω hǾŜǊǾƛŜǿ ƻŦ 5ǊǳƎ 5ƛǎŎƻǾŜǊȅ ŀƴŘ 5ŜǾŜƭƻǇƳŜƴǘ ό5оύ /ƻǊŜ {ŜǊǾƛŎŜǎ

ω 5о /ƻǊŜ {ŜǊǾƛŎŜǎ hŦŦŜǊŜŘ ŀǘ ¦a. ŀƴŘ tǊƻƧŜŎǘ 9ȄŀƳǇƭŜǎ

ω LƴƛǘƛŀǘƛƴƎ ŀ tǊƻƧŜŎǘ ǿƛǘƘUMB D3 Core Services

ω 9ȄŀƳǇƭŜǎ ƻŦ tǊƻƧŜŎǘǎ ŀǘ DŜƴŜǊŀƭ /ƭƛƴƛŎŀƭ wŜǎŜŀǊŎƘ /ŜƴǘŜǊ όD/w/ύ
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Drug Discovery & Development (D3) Program 
a collaboration between University of Maryland and Johns Hopkins University 

ω tǊƻǾƛŘŜ ǎǘŀǘŜ-of-the-art support ς
conceptual, consultative, and technical 

ω CƻǊ ǘǊŀƴǎƭŀǘƛƻƴŀƭ ǎŎƛŜƴǘƛǎǘǎ ǿƛǘƘƛƴ ¦a. ŀƴŘ WI¦ 

ω tǊƻǾƛŘŜ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ϧ ŜȄǇŜǊǘƛǎŜ ǘƻ ƴŀǾƛƎŀǘŜ ǘƘŜ ŎƻƳǇƭŜȄ ŘǊǳƎ 
discovery and development process. 
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UMB D3 Core Services

ω /ƻƳǇǳǘŜǊ !ƛŘŜŘ 5ǊǳƎ 5ŜǎƛƎƴ

ω aŀǎǎ {ǇŜŎǘǊƻƳŜǘǊȅ /ŜƴǘŜǊ 

ω 5ǊǳƎ CƻǊƳǳƭŀǘƛƻƴ [ŀōƻǊŀǘƻǊȅ

ω /ƭƛƴƛŎŀƭ tƘŀǊƳŀŎƻƭƻƎȅ ŀƴŘ tƘŀǊƳŀŎƻƳŜǘǊƛŎǎ 

Each offers 25 hours offree research-related consultation 
and more to UMB Faculty



INSTITUTE FOR CLINICAL & TRANSLATIONAL RESEARCH 5

D3 Cores at UMB and JHU that cover the entire Drug 
Discovery and Development Process



INSTITUTE FOR CLINICAL & TRANSLATIONAL RESEARCH 6

Computer-Aided Drug Design (CADD) 
Alex MacKerell, PhD (amackerell@rx.umaryland.edu; 410-706-7442)

Services include access to CADD computational software and in silicodatabases.

Χǘƻ ŘƛǎŎƻǾŜǊ ƴƻǾŜƭ 
chemical entities 

with the potential to 
be developed into 
novel therapeutic 

agents.

mailto:amackerell@rx.umaryland.edu
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Computer Aided Drug Design: Example Projects

1. Anti-viral agents: inhibitors of the RNA polymerase complex (Matt Frieman, SOM).

2. Anti-inflammatory agents: Function-selective kinase inhibitors targeting acute lung 
injuryςfirst in human trials scheduled for Dec. 2020 (Jeff Hasday and Paul Shapiro, 
SOM/SOP). 

3. Anti-cancer agents: Thiourea-Based Inhibitors of the B-Cell Lymphoma-6 (BCL6) 
oncoprotein (Fengtian Xue, SOP).
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Mass Spectrometry Center 
Maureen Kane, PhD (mkane@rx.umaryland.edu; 410-706-5097)

Free consultation plus subsidized rates for sample analysis and instrument time. 

*Subsidy depends on types of samples / scope of analysis

ÅDifferential proteomic expression profiling 

ÅPost-translational modification analysis

ÅBioinformatics / pathway analysis

Gene AZD PLX VTX Gene AZD PLX VTX Gene AZD PLX VTX Gene AZD PLX VTX Gene AZD PLX VTX Gene AZD PLX VTX

A2M CEMIP FOXRED2 LARP6 PDGFRB SMC1B

ABCB5 CEND1 FXYD3 LGMN PGBD4 SOD3

ABLIM1 CGREF1 GHRL LHFPL2 PI4KB SOX10

ACPP CKMT2 GLIPR2 LIMCH1 PITPNC1 SPRY2

ACSS2 CLU GRP LMO7 PLAT SPRY4

ACSS3 CNGB1 GSN LOC93622 PLD3 SQRDL

ACTL7A COL12A1 GSN LPL PLXDC2 STK39

ADAMTS15 COL18A1 HEG1 LPXN POLQ STRA6

ADAMTS4 COL19A1 HID1 LRP10 PPP1R13L STRIP2

AFAP1 COL20A1 HLA-A LRRC8E PRKG2 SV2A

AFAP1L2 COX19 HLA-DPB1 LY75 PRRX1 TAPT1

AKAP13 CPA4 HLA-DQA2 MAP3K19 PTPRE TBC1D25

AKR1C3 CPAMD8 HLA-DQB1 MARCH3 PTPRZ1 TBXAS1

ALCAM CPVL HLA-DQB1 ME3 RAB27B TEKT1

ALDH3B1 CRIP2 HLA-DQB1 MET RAB28 TERF1

AMACR CTHRC1 HLA-DRB1 METTL16 RANGRF TESC

AMPH CYB5R2 HLA-DRB1 MGAT3 RASEF TFAP2A

ANXA6 CYP27A1 HLA-DRB4 MGST1 RASIP1 THBS2

ANXA8 CYP2C9 HLA-DRB4 MMP24-AS1 RCN3 TLR3

ANXA8L1 DEPDC5 HLA-DRB5 MMS22L REPIN1 TMEM106C

APOB DEPDC7 HMOX1 MXRA7 RFTN1 TPM1

ARRB1 DHFR2 HRC MYLK RGS14 TPM4

ART3 DNHD1 HSD17B8 NAB2 RHOQ TRAF1

ATP9A DPP4 ICAM5 NES RPS23 TRAK2

AXL DYNC1I1 IFT81 NEXN RTN2 TRIM14

BASP1 ECD IGFBP3 NFATC2 RUNX3 TRIM22

C19orf12 EDIL3 IGHV3-23 NFE2L1 S100A1 TRPM7

C1orf198 EFCAB6 IL18 NFIX S100A4 TSPAN13

C9orf84 EFR3A INPP5F NGFR SELENOH UBTFL3

CA9 EGFR INSM1 NHSL1 SFN UGT8

CACNA1E ENDOG INSR NLRP2 SFRP1 USP46

CACNA2D4 EPB41L3 IREB2 NME4 SHROOM2 VAT1L

CADM1 EPB41L3 IRS4 NOVA1 SIDT1 VGF

CALB1 EPHB2 ISG20 NRP1 SIRPA VPS41 folds

CASP1 ERBB2 ITGB3 OR1D4 SLC24A1 WIPI1 >10

CAV1 FAM114A1 KIAA0101 PAM SLC38A10 ZFYVE9 5

CCDC40 FAM193A KIAA0319 PCDHB7 SLC41A2 ZGRF1 1

CD36 FAP L1CAM PCTP SLC5A3 ZNF20 0.5

CDCA7L FAT3 LACTB PDE1A SLC9A6 ZNF512 <0.1

CDK8 FLNC LAD1 PDE3A SLITRK6

mailto:mkane@rx.umaryland.edu
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Mass Spectrometry Center: Example Projects

1. Heart transplant proteomics: MuhamedMohiuddin (SOM)
-Generated preliminary data for a U19 application that was funded. 

2. Lysosomal and mitochondrial proteomics: Marta Lipinski (SOM)
-Generated preliminary data for an AIM-HI UMB-UMCP Challenge Award 
application, which was funded, and an R01 application.

3. Pseudomonas aeruginosametal proteomics: Amanda Oglesby (SOP)
-Manuscript in preparation for submission, data for R01 competing renewal 
to be submitted in November
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Drug Formulation Laboratory
Steve Hoag, PhD (shoag@rx.umaryland.edu; 410-706-6865)

10

Prepare and develop formulations of GMP products and matching placebos for 

preclinical and clinical studies.

ω !ŘƘŜǊŜƴŎŜ ǘƻ C5! ǎǘŀƴŘŀǊŘǎ ǿƘŜƴ ǇǊŜǇŀǊƛƴƎ ǎŀƳǇƭŜǎ ǘƻ ƎƛǾŜ ǘƻ ƘǳƳŀƴǎΦ

ω !ƭƭ ǎǘŜǇǎ ƛƴ ǇǊƻŘǳŎǘ ŘŜǾŜƭƻǇƳŜƴǘΥ

Formulation, manufacturing, packaging, and shipping 

mailto:shoag@rx.umarylaand.edu
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Drug Formulation Laboratory: Example Projects

11

1. Anti-cancer agents: Taro extract formulations for 
treating breast cancer (Namita Kundu and Amy Fulton, 
SOM).

2. Alcoholism therapy: Prepared low dose ondansetron 
with added riboflavin capsules with matching placebo for 
double blinded clinical study to monitor patient 
compliance (David Gorelick, SOM).
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Clinical Pharmacology and Pharmacometrics 
JogaGobburu, PhD (jgobburu@rx.umaryland.edu; 410-706-5907)

Pharmacokinetic and pharmacodynamic modeling for experimental and clinical trial 

design and drug development. 

Figs. from: J. Cardiothorac Vasc Anesth (2020), PMID 32811752

mailto:jgobburu@rx.umaryland.edu
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Clinical Pharmacology and Pharmacometrics: Example Projects

1.tƘŀǊƳŀŎƻƪƛƴŜǘƛŎ ŀƴŘ tƘŀǊƳŀŎƻŘȅƴŀƳƛŎ LƴǾŜǎǘƛƎŀǘƛƻƴ ƻŦ ŀƴ ʶ-Aminocaproic 
Acid Regimen Designed for Cardiac Surgery With Cardiopulmonary Bypass    
(Erik Strauss, SOM).

2. A pharmacokinetic investigation of Rifampin distribution into infected bone, 
as guide to dose optimization (JHU).

Fig. from: Noninvasive 11C-rifampin positron emission 

tomography reveals drug biodistribution in tuberculous meningitis

Sci Transl Med. 2018 Dec 5; 10(470)

https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=30518610
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=30518610
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=30518610
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=30518610
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Examples of Projects at General Clinical 
Research Center (GCRC)

James Polli, PhD
Audra Stinchcomb, PhD
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Bioequivalence Standard

To pass, must fall within the goalposts of 
80-125%

17

Cmax

AUC

Test

Cmax

AUC

Ref
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Dermal and Transdermal Clinical Studies Conducted at GCRC

1. Absolute Bioavailability/Pharmacokinetic and Residual Drug 
Analysis of Duragesic®Transdermal System and Generic Fentanyl 
Transdermal System in Healthy Adults

2. Determination of Serum Oxybutynin Levels after Using Oxybutynin 
Transdermal Delivery System and Transdermal Gel with and without 
Standardized Heat Application in Healthy Human Volunteers

3. Environmental Harmonization in Multi-Application Sunscreen Use: 
In Vitro Permeation Testing to Healthy Volunteers

All projects approved by the UMB Institutional Review Board for human 
subject research 
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Formulation 
administration

GCRC services 

Blood 
sampling & 
processing

Vital signs
Patch 
adhesion 
scoring

Skin irritation 
assessment

Heat 
application
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Fentanyl

ÅTwenty-four volunteers (Sixty-five volunteers screened)

ÅTransdermal patches applied and intravenous injection administered

ÅThree study sessions (twenty-five days total, some overnights)

ÅOpioid dependence challenge test (naloxone HCl injection)

ÅSerial blood sampling (intravenous catheter or venipuncture); sample 
processing for serum

ÅVital signs (blood pressure, pulse, temperature, respiration rate)

ÅPatch adhesion scoring

ÅSkin irritation assessment
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Oxybenzone

ÅTwelve volunteers (Eight volunteers screened; two completed) 

ongoing study

ÅTopical sunscreens applied (multi-applications, 3x)

ÅStudy days (13 h each day)

ÅFour study sessions (four days total, no overnights)

ÅHeat and humidity application during all study sessions

ÅSerial blood sampling (intravenous catheter or venipuncture); sample 
processing for serum

ÅVital signs (blood pressure, heart rate, temperature, respiration rate)

ÅSkin irritation assessment

ÅSkin surface temperatures

ÅHumidity readings
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Serum PK profiles
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BioEquivalencein Epilepsy Patients (BEEP) study 
όƛΦŜΦ ά.99tмέύ

Ting, T.Y., Jiang, W., Lionberger, R., Wong, J., Jones, J.W., Kane, M.A., Krumholz, A., Temple, R., and Polli, J.E. (2015): Generic lamotrigine 
versus brand-name LAMICTAL bioequivalence in epilepsy patients: a field test of the FDA bioequivalence standard. Epilepsia 56:1415-24.

Cmax90% CI: (98.8%,  104.5%) with  ratio = 

101.6%

AUC 90% CI: (97.2%,  101.6%) with ratio = 99.4%


