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Comparative Pathology Core (CPC)

Core Personnel / Pathologists

Network of Consulting Pathologists
Dave Malarkey DVM, PhD, ACVP  - NIEHS
John Cullen DVM, PhD, ACVP - NCSU
Luke Borst DVM, PhD, ACVP - NCSU
Jennifer Luff DVM, PhD, ACVP - NCSU
Mac Law DVM, PhD, ACVP - NCSU



Specific Aims of the Comparative Pathology Core:
AIM 1. Provide CHHE members with expert pathology assessment of diverse animal models.

AIM 2. Foster pathology research collaborations between environmental health scientists 
leading to joint-authored grant applications and publications.

AIM 3. Integrate pathology (CPC) and Systems Technologies Core (STC) capabilities utilizing 
laser-capture micro-dissection to isolate specific cells for advanced biomolecule evaluation.

AIM 4. Provide access to animal diseased-tissue archives to study companion animals as 
sentinels in the human environment and possible new large animal models.

AIM 5. Provide training in pathology techniques and tissue assessment methods.

Comparative Pathology Core (CPC)

“The CPC provides a single portal for CHHE member scientists to access 
unparalleled pathology expertise of a diverse range of animal models…”
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Services:
• Study design

• Multiples vertebrate species
- Rodents, fish, frogs, pigs, cats, dogs, etc.

• Necropsy methods
- Tissue sampling, fixation and processing

• Pathology consultation
- Gross, histologic, ultrastructural pathology
- IHC protocol development

• Pathology assessment tools
- Lesion scoring, morphometrics analysis, etc.

Comparative Pathology Core (CPC)



Services:
• Laser capture microdissection (LMD)

- Leica LMD-7000

• Animal tissue archives 
• Grant support and collaboration

- CPC letters of support, grant methods, effort

• Publication support and collaboration
- Text, histology images, etc.

• Training 
- Necropsy, pathology assessment methods, etc.
- Histology / IHC techniques (limited, via histology lab)

Comparative Pathology Core (CPC)



Contacting the Comparative Pathology Core







UNC Cores of Pathology Interest

• Animal Histopathology Core*
• Translational Pathology Laboratory*
• Center for Gastrointestinal Biology and Disease (CGIBD): Histology 

Core
• Histology Research Core
• Tissue Procurement Core
• Microscopy Services Laboratory*
• Biomedical Research Imaging Center (BRIC): Small Animal Imaging 
• Injury Biomarker Core*
• Animal Clinical Chemistry and Gene Expression Laboratories*
• Flow Cytometry Core



• Faculty Director
• Stephanie Montgomery (2014)

• Facility Director
• Dawud Hilliard (2014)

• 3 Full time histotechnologists
• Lily Wai – Histotechnologist (2009)
• Traci Raley – Histotechnologist (2013)
• Amanda Brown – Histotechnologist (2015)

Animal Histopathology Core
UNC, Lineberger Comprehensive Cancer Center
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Comprehensive histopathology services
• Tissue processing and embedding
• Histology sectioning (paraffin or frozen)
• Routine and Special Stains (35+) 
• Immunohistochemistry & Immunofluorescent stains

- Multicolor, multiplex IHC or IF, automated
- 45+ protocols available (FFPE, Mouse)
- Investigator supplied antibody

• TUNEL staining
• Pathology consultation

Animal Histopathology Core
UNC, Lineberger Comprehensive Cancer Center
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• Alpha Fap
• Arginase 1
• AT8
• B220 (CD45R)
• Beta-Catenin
• BrdU
• Calbindin
• Cleaved Caspase-3
• CD11b
• CD26
• CD206 (mannose)
• CD3
• CD31
• CD4
• CD45
• CD47
• CD49b(Alpha 2)
• CD8
• CD95 (Fas)
• Epcam
• Fas(C18C12)

• F4/80
• FoxP3
• HT7
• iNOS
• GFP
• Glut 2
• Ly6G  (Gr1)
• Ki-67
• MCI
• Myeloperoxidase
• Phospho Akt
• Phospho-Histone H2A.X
• PTEN
• RFP (tdTomato, ds Red)
• S100
• SARS N antigen
• Stat 6
• Survivin
• Tau 12
• Vimentin

CD8 IHC, mouse spleen

Ki-67 & vimentin,  mouse colon

Animal Histopathology Core
UNC, Lineberger Comprehensive Cancer Center
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Histology Pricing AHP UNC Investigator Histo Lab NCSU
Process & Embed $3.16 
Section 1 slide $2.92 $3.90
H&E stain $3.30 $4.60
1 H&E slide from fixed 
tissue $9.38 $8.30
Special Stain - Level 1 $3.60 $14.40
Special Stain - Level 2 $4.92 
Special Stain - Level 3 $8.55 $15.40
IHC single color $20.54 $32.30(27.10)
IF single color $19.98 
Dual color IHC $34 

Tech time (Special req) $43.74/hr

Frozen section Tech rate+dispos $8.00/Tissue

Animal Histopathology Core
UNC, Lineberger Comprehensive Cancer Center



Submitting an order
• First-time user: contact us to create an account
• Submit an online request
• Drop off or ship specimens

Animal Histopathology Core
UNC, Lineberger Comprehensive Cancer Center
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LCCC Animal Histopathology Core
(919) 966-3653 
lcccanimalistopathology@med.unc.edu
333 S. Columbia, 426 MacNider Hall
University of North Carolina
Chapel Hill, NC 27599

Stephanie A. Montgomery, PhD, DVM, Dipl. ACVP, 
stephanie_montgomery@med.unc.edu

Dawud Hilliard, MPM, HTL (ASCP) QIHC, 
dawud_hilliard@med.unc.edu

Animal Histopathology Core
UNC, Lineberger Comprehensive Cancer Center
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Dr. Ariel, PhD, Director
(919) 966-2413, pablo_ariel@med.unc.edu

• Electron microscopy
• TEM, Immuno-TEM, negative staining EM, SEM

• Light Microscopy 
• Zeiss LSM 710 Spectral Confocal Laser Scanning Microscope
• Zeiss LSM 700 Confocal Laser Scanning Microscope: 4 excitation lines, 2 

fluorescent and 1 transmitted channel
• Olympus IX70 Inverted wide field, fluorescence, Live stage housed in an 

incubator for long term live cell imaging.
• Leica M420 Macroscope

• Morphometry

Microscopy Services Laboratory
UNC, Lineberger Comprehensive Cancer Center

TEM

mailto:papblo_ariel@med.unc.edu


Microscopy Services Laboratory
UNC, Lineberger Comprehensive Cancer Center

BF IF Live Cell Macro

Z-Stack Frog Heart3D Recon Frog Heart





























Dr. Kim PhD, Director 
(919) 966-3539 hskim@med.unc.edu

• Hematological tests - 25ul EDTA-whole blood per sample
- WBC: Lymphocytes, Monocytes, Granulocytes
- RBC: HGB, HCT, MCV, MCH, MCHC, RDW
- PLT: MPV

• Clinical Chemistries - 10ul plasma, serum, or urine/test +10ul
- Ions: Ammonia, Blood Urea Nitrogen, Ca, Cl, CO2, Fe, Total Iron-Binding Capacity, K, Lithium, Mg, Na, 

and Phosphorus
- Protein/Organics: Albumin, Bilirubin, Creatinine, Cholesterol, HDL-Cholesterol, Glucose, Total Protein,

C-Reactive Protein, Urine Protein, Cerebral Spinal Fluid Protein, Triglycerides, Uric Acid, and Urine 
Creatinine

- Enzymes: Alanine Aminotransferase, Acid Phosphatase, Alkaline Phosphatase, Amylase, Aspartate 
Aminotransferase, Cholinesterase, Creatinine Kinase MB, GGT, Lactate, LDH, and Lipase

Animal Clinical Chemistry and Gene 
Expression Laboratories 

UNC School of Medicine, Dept Pathology and Lab Med

mailto:hskim@med.unc.edu




Organ Injury Biomarker Core
Hamner-UNC / Eshelman School of Pharmacy

Dr. Rachel Church, PhD, Director
(919) 226-3145, rchurch@unc.edu

• Study design, data analysis/interpretation, different species 
• Biomarker measurements

Hepatic: MicroRNA, miR-122, HMGB1, K18, GLDH, Bile acids, ALT, AST, 
ALP, Bilirubin, LDH, albumin

Renal: KIM-1, clusterin, albumin, total protein, cystatin c, RPA-1, 
beta2-microglubulin, osteopontin, NGAL, GSTalpha, sCr, BUN

Cardiac: MicroRNA, cTnT, cTnl, hFABP, BNP, NT-proBNP, CK-MP, LDH, 
AST

MicroRNA profiling - 68 plex technology, Firefly, biofluids

• Technology - small sample size, multiplex 
Firefly, Meso Scale Discovery (MSD), Luminex, chemistry analyzer 

mailto:rchurch@unc.edu
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