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Hypothesis 1: In all FL-HCC tumor samples ARG2 expression is upregulated. Load tumor and normal liver SDS Gel Electrophoresis Western Transfer | | | |
: L . . | SEhmpeE e The amino acid sequences of ARG1 and ARG2 are 60% identical.
Hypothesis 2: ARG1 expression in FL-HCC tumor samples is stage or sample specific. NN e ThermoFisher (TF) ARG2 antibody targets the C-terminus, which contains differences in the amino acid sequences.

0 . . |
| | E:%Tyi?,ic Kidney Tumor Samples Normal Samples o Amino acids 305-354 are targeted.

Celllysate ,— " —""—"—  —""—— e ThermoFisher ARG2 antibody did not detect purified ARG1 protein; demonstrating isoenzyme specificity.

NCBI Multiple Sequence Alignment Viewer, Version 1.23.1
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Hypothesis 3: There are commercially available arginase antibodies that are isoform specific.

Aims: To test the hypothesis by comparing the expression levels of the ARG1/ARG2 between individual patient
liver tumor samples vs normal liver samples using western blot analysis while testing the isoform-specificity of

commercially available antibodies. e} . | R4 tanxssssss kazss R34 tazax sanns trrerd At Razas : . .
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10%
NFDM Fig. 6. Amino acid sequence alignment viewer of ARG1 (top row) and ARG2 (bottom row). Red indicates differences found in the amino acid sequences.
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Schematic of the Molecular Cause of FL-HCC Histology of FL-HCC Tissue | T ubstrat
(A) Chromosome 19 in normal subjects (B) Chromosome 19 in FLHCC patients. Deletion  Enlarged cell and nuclei Intercellular collagenous banding mage with substrate - . . i} . ]
of DNA between two genes, creates the fused DNAJB1-PRKACA gene called a chimera. B A O TS R TR I S O M P R T o e - * [Conclusmn 1] ARG2 is up regmateq in FL-HCC .samples _ _
F R NG O o ) . U - ® ® e o FL-HCC samples show up-regulation of ARG2 in comparison to normal liver samples.
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A DNAJBT (~400kb) PRKACA TR e [Conclusion 2] ARG2 TF (MA5-36204) antibody is isotype specific
\ - e [Conclusion 3] ARG1 is stage or tumor specific in FL-HCC samples
Normal Chromosome 19 _ _ _ _
\N o FL-HCC samples show dysregulation of ARG1 that can either be up-regulated or down-regulated in comparison to
B Exon 1 Deleted Deleted Exon 2-10 , .
SRKACA normal liver samples.
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Liver samples probed with ARG2 (IN) Liver samples probed with ARG2 (Bio) Liver samples probed with ARG1 (Pro) [Discussion 1] Significance of ARG2 showing up-regulation in FL-HCC samples
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e ARG2 is expressed in liver tumors. Fig. 7. IHC staining of ARG2 in a liver tissue sample from (A) a 32 year old female with a healthy
liver (B) a 38 year old male with metastatic liver adenocarcinoma.
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P5C _ — > Glutamate i T198 T543 T59 T384 T544 N379 N421 N422 T198 T543 T59 T384 T544 N379 N421 N422 T198 T543 T59 T384 T544 N379 N421 N422 e Although antibody companies are able to target a
e .’ﬁ"&}Cltru"me ~ ey Fig. 1. Western blot (top) and quantification (bottom) of liver samples Fig. 2. Western blot (top) and quantification (bottom) of liver samples Fig. 3. Western blot (top) and quantification (bottom) of liver samples Spe_CIﬂC lsoform, most negleCt tO Verlfy that the - - -
— ad i Fse probed with ARG2 (IN) antibody. Data was obtained in 2022. probed with ARG2 (Bio) antibody. Data was obtained in 2022. probed with ARG1 (Pro) antibody. Data was obtained in 2022. antlbody does not detect other isoforms. 1" » t
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p— Ornithine o _ : ; FFi TP Fig. 8. Western blot analysis of arginase isoenzyme ARG2 in control liver and in hepatocellular
Arginine Argininosuccinate which makes is difficult to target a SpeCIfIC isoform. carcinoma. Lines 1 and 6-standard human kidney ARG2; lines 2, 3-control liver; lines
ARG2 o Cross-reactivity occurs due to the overlapping 4,5-HCC. (Chrzanowska et al. 2008)
Arginine 2%
FL-HCC Mitochondria . . . . . ] ] sequences of ARG1 and ARG2.
b e 0 Cytoplasm e Test to ensure ARG2 (BIO) and AR_G'I (PI’O) e_mtlbodlgs are detectlng dlfferer_1t darginase isoforms e Using the correct negative control is important to verify the isoform specificity of an antibody.
umarsre A membrane that was originally probed with ARG2 antibody was re-probed with ARG1 antibody. , g : : : : e g :
e Non-isoform specific antibodies being sold as isoform specific reduces the validity of published research.
- Chrzanowska et al. likely used an ARG2 antibody that was not isoform specific.
Arg|nase HEK M T198 T543 T59 T384 T544 N379 N421 N422 y . y , , P ,
HEK M T198 T543 T59 T384 T544 N379 N421 N422 o The use of ARG2 works as a positive control. But without using ARG1 as a negative control, Chrzanowska et al.
What is arginase? Arginase were unable to be certain that they were only targeting ARG2.
Arginase is an enzyme that plays an important role in detoxification of ammonia Arginine » Ornithine 45 wm o There should not be ARG2 expression in the liver samples.
and cell proliferation. Specifically, arginase catalyzes the catabolic reaction of /\ — —_— e —— s o —— —— —— <« ARG2
arginine to orithine and urea. H,0 Urea o —— =am - . <~ ARG - G o [Discussion 3] Significance of ARG1 showing stage specificity in FL-HCC samples
Expected Result . e \We hypothesized that upregulation of ARG1 in earlier stages of FLHCC might serve to help cell proliferation and in
Isoform ARG1 ARG2 X turn promote tumor growth.
Size 35 KDa 40 KDa e In later stages of FL-HCC, the cells are no longer performing regular liver cell functions such as detoxifications which
Test whether ARG2 (|N), ARG2 (BIO), and ARG1 (PI’O) antibodies detects purlfled ARG1 requires arginase. ARG1 is then downregulated to focus energy on other tumor specific functions.
Primary Location Liver Kidney
Intracellular . , Blot probed with ARG2 (IN) Blot probed with ARG2 (Bio) Blot probed with ARG1 (Pro) [Discussion 4] In.creased expresspn of arginase plays a role in tumorigenesis o
Locati Cytosol Mitochondria and Cytosol e Intracellularly, increased arginase in tumor cells can lead Suis Glesacauianmass
ocation PD-ARG1  T543 PD-ARG1 T543 PD-ARG1  T543 PD-ARG1 T543 PD-ARG1 T543 PD-ARG1 T543 : : : Sacuaaies MBS Apinisie
to increased cell proliferation.
Function Hydrolyze arginine in Hydrolyze arginine in the cytosol e Extracellularly, decreased free arginine in the tumor
the cytosol and mitochondria . . . . . et protiferation | Jy (2718
— : — microenvironment results in decreased T-cell proliferation
. — — . . _— - . . TDNA - Decreased
and decreased T-cell activation. rreetronie 11 rcell proliferaion
T - - e Decreased free arginine in the tumor microenvironment is N | T-Cell Activation
Arginine Pathway & Tumorigenesis 6 arg mor
Expected Experimental Expected Experimental Expected Experimental the result of increased use of arginine in tumor cells and umor e - :.
e®

the sequester of extracellular arginine.
e The increased use of arginine in tumor cells leads to
decreased cancer immunosurveillance.

Anti-tumor T-Cell

There are two pathways in which the amino acid, arginine, can be hydrolyzed. One pathway takes place
in the cytosol gnd the other pathway takes place in the mitochondria.

l Cancer Immunosurveillance
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. ! . Cytosolic Arginine [Discussion 5] Arginase as a potential druggable target
Ar ginin @ T > Arginine Pathway: e Clemente et al. noted that a majority of pathologies related to dysregulation of arginine are connected to the
., ORNT1 Arg2 In the cytosol, arginine can upregulation of arginase.
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X\ Ui | ARG1/ARG2 or iINOS e nor-NOHA, BEC and ABH are commercially available competitive arginase inhibitors. These commercially available
Argl/2 S . : ey _ :
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Polyamlne SyntheSIS v In the mitochondria arginine 8 1 g 1 Legend: [ARG1 (Pro)]: Proteintech Brand Catalog#: 66129-1-Ig; [ARG2 (IN)]:Thermo Fisher Catalog#: PA527987; [ARG2 (Bio)]:Biotechne Brand Catalog#: MAB10602; ; [PD-ARGH1]: Purified
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