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Abstract
Isocitrate dehydrogenase (IDH) is a metabolic enzyme that converts isocitrate to α-ketoglutarate (α-KG). Mutations in this enzyme
have been linked to human cancers such as glioma and acute myeloid leukemia (AML)1. While there are three isoforms of IDH,
mutations that lead to cancer have only been identified in IDH1 and IDH2, which result in simultaneous loss of normal catalytic
activity, the production of α-KG, and the gain of a new function—the production of 2-hydroxyglutarate D-2HG2. D-2HG is
structurally similar to α-KG and acts as an α-KG antagonist to competitively inhibit multiple α-KG-dependent dioxygenases,
including lysine histone demethylases (KDM) and DNA hydroxylases (TET), causing widespread changes in histone and DNA
methylation and potentially promoting tumorigenesis3. A number of studies from the mutant IDH inhibitors indicate that IDH is a
valid target for a new class of cancer therapeutics4-6.

The most prominent IDH1 mutation takes place at residue R132H and plays a role in the development of gliomas, while the
majority of IDH2 mutations take place at residue R140Q, which is linked to AML7. Given the prevalence of these mutations, we
sought to use CRISPR/Cas9 gene-editing technology to create two in vitro disease models that harbor either the IDH1 or IDH2
mutations. An IDH1R132H G ˃A mutation was introduced in the malignant glioblastoma U-87 MG (ATCC® HTB-14™) cell line, and
an IDH2R140Q G˃A mutation was introduced in the TF-1 (ATCC® CRL-2003™) erythroblast cell line that was derived from an AML
patient. To validate that the isogenic IDH mutations confer gain-of-function in vitro, we tested the intracellular and extracellular
levels of D-2HG. Bio-functional evaluation data indicated that the IDH1R132H mutant U-87 MG Isogenic Cell Line (ATCC® HTB-
14IG™) showed an increase in cellular D-2HG and elevated level of histone methylation. In the IDH2R140Q mutant TF-1 Isogenic
Cell Line (ATCC® CRL-2003IG™), an increase in cellular D-2HG was also observed. In response to IDH2-specific inhibitors, AG-
2214 and AGI-67805, we demonstrated that IDH2R140Q TF-1 cells exhibited decreases in both cellular D-2HG and histone
methylation levels. Taken together, these data demonstrate that isogenic in vitro models are valuable tools for elucidating
mechanisms involved in cancer-associated tumorigenesis and use in screening anti-cancer compounds for drug discovery.

I. Background Information
Mechanisms of Mutant IDH1 and IDH2 in Tumorigenesis

II. Generation of IDH1R132H and IDH2R140Q  Knock-In Alleles  

Summary 
• We have successfully generated IDH1R132H U-87 MG and IDH2R140Q TF-1 cell lines via CRISPR/Cas9 gene editing.

• The IDH1R132H U-87 MG cell line showed morphology similar to the parental cell line. IDH1R132H U-87 MG cells exhibited
increased intracellular and extracellular D-2HG levels, leading to histone hyper-methylation.

• A population of IDH2R140Q TF-1 cells attached to the tissue culture plate and displayed spindle-like morphology, which is a
characteristic of undifferentiated mesenchymal cells. IDH2R140Q TF-1 cells exhibited increased cellular D-2HG level. More
importantly, IDH2R140Q TF-1 cells were able to respond to treatment with the IDH2R140Q-specific inhibitors AGI-6780 and AGI-
221, and showed a reduction in cellular D-2HG accumulation, leading to the decrease of histone methylation.

• IDH1R132H U-87 MG and IDH2R140Q TF-1 cell lines are valuable tools for studying cancer biology and for use in screening anti-
cancer compounds for drug discovery.
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Figure 1. Enzymatic activities of wild-type (WT) and mutated IDH enzymes7. WT IDH enzymes catalyze the production of α-
KG, and mutant IDH proteins gain neomorphic enzymatic activity, converting α-KG to D-2HG. D-2HG inhibits α-KG–dependent
dioxygenases. Excess D-2HG is associated with increased histone and DNA methylation, altering cancer cell differentiation.
This diagram was adapted from Mondesir J, et al. J Blood Med 7: 171–180, 2016.

Figure 2. Gene-editing knock-in strategy for the generation of the IDH1R132H allele in U-87 MG cells (A) and IDH2R140Q allele
in TF-1 cells (B). U-87 MG and TF-1 parental cells were transfected with respective gRNA and knock-in donor, along with the
Cas9 expressing plasmid. Transfected cells were then subjected to transient antibiotic selection and the surviving pooled cells
were used for single cell sorting. The expanded single cell clones were then subjected to genotyping to identify clones harboring
the desired knock-in mutations.

III. Identification of IDH1R132H and IDH2R140Q  Alleles in the Genome

U-87 MG parental U-87 MG IDH1R132H

IDH2R140Q KI Donor

IDH2R140Q Allele

p.R140

Exon3 Exon5 Exon6 WT IDH2 Allele

p.R140Q

Exon4

Exon4

p.R140Q

Exon3 Exon5 Exon6Exon4

p.R132

p.R132H

IDH1R132H KI DonorExon4

WT IDH1 AlleleExon4Exon 3 Exon 5

p.R132H

Exon4Exon 3 Exon 5 IDH1R132H Allele

=  Cas9 + gRNA

A. B.

p.R132H

Exon 4Exon 3 Exon 5

IDH1 gFwd

IDH1 gRev

IDH1R132H Allele

IDH1R132H KI DonorExon 4

p.R140Q

Exon 3 Exon 5 Exon 6Exon 4

IDH2 gFwd

IDH2 gRev

IDH2R140Q Allele

IDH2R140Q KI DonorExon 4

Figure 3. Identification of the IDH1R132H knock-in allele in U-87 MG cells and IDH2R140Q knock-in allele in TF-1 cells. Genomic DNA
was extracted from U-87 MG and TF-1 parental cell expanded single clones and was subjected to junction PCR and Sanger sequencing
analysis. (A, B) IDH1 and IDH2 junction PCR primers and their positions are displayed in the diagram. (C, D) Junction PCR amplicons
from parental U-87 MG cells, potential IDH1R132H clones, parental TF-1 cells, and potential IDH2R140Q clones were separated on agarose
gels. (E) Amplicon Sanger sequencing data for parental U-87 MG cells and IDH1R132H knock-in cells showed the successful knock-in of
p.R132H (c.395G>A). (F) Sanger sequencing data for parental TF-1 cells and IDH2R140Q knock-in cells indicated the successful knock-in
of p.R140Q (c.419G>A).
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IV. Confirmation of IDH1R132H and IDH2R140Q  Alleles in RNA Transcripts

V. Morphology of IDH1R132H U-87 MG and IDH2R140Q  TF-1 Cells

Figure 4. Confirmation of the IDH1R132H knock-in allele in U-87 MG cells and the IDH2R140Q knock-in allele in TF-1 cells. (A,D)
Diagram of IDH1 and IDH2 cDNA displays the PCR primers. (B, E) PCR amplicons from the cDNA of parental U-87 cells, IDH1R132H U-87
MG cells, parental TF-1 cells, and IDH2R140Q TF-1 cells were separated on agarose gels. (C) cDNA amplicon Sanger sequencing data for
parental U-87 MG cells and IDH1R132H knock-in cells confirmed the transcription of IDH1R132H (c.395G>A) knock-in mutation in gene-edited
cells. (F) cDNA amplicon Sanger sequencing data for parental TF-1 cells and IDH2R140Q knock-in cells confirmed the transcription of
IDH2R140Q (c.419G>A) knock-in mutation in gene-edited cells.
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Figure 5. Morphology of IDH1R132H mutant U-87 MG cells and IDH2R140Q mutant TF-1 cells. (A) IDH1R132H U-87 MG cells displayed
morphology similar to parental U-87 MG cells. (B) Suspension culture of parental TF-1 cells and IDH2R140Q TF-1 cells in complete culture
media. (C) After removing the suspension cells, a larger population of IDH2R140Q TF-1 cells attached to the tissue culture plate and
exhibited spindle-like morphology (undifferentiated mesenchymal-like cells) when compared to parental TF-1 cells.

VI. Growth Kinetics of IDH1R132H and IDH2R140Q Mutant Cells
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Figure 6. Growth curve of IDH1R132H U-87 MG cells and IDH2R140Q TF-1 cells. (A) Growth of parental U-87 MG cells (green
line) and IDH1R132H U-87 MG cells (purple line) was measured over 5 days, and the calculated population doubling time for
parental U-87 MG cells and IDH1R132H U-87 MG cells is shown in (C). (B) parental TF-1 cells (green line) and IDH2R140Q TF-1
cells (purple line) were cultured in granulocyte-macrophage colony-stimulating factor (GM-CSF)–free medium; growth was
measured over 14 days. (D) Population doubling time for parental TF-1 cells and IDH2R140Q TF-1 cells. While parental TF1 cells
were GM-CSF–dependent, IDH2R140Q TF-1 cells exhibited GM-CSF–independent proliferation5.
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VII. Phenotypic Characterization of IDH1R132H U-87 MG Cells
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Figure 7. Increased histone methylation and D-2HG accumulation in IDH1R132H U-87 MG cells. (A, B) Western blot analysis
of parental U-87 MG cells and IDH1R132H U-87 MG cells using H3K4me3 and H3K27me3 antibodies showed histone hyper-
methylation in IDH1R132H U-87 MG cells. β-Actin was used as a loading control. (C) The intracellular D-2HG level was measured
in parental U-87 MG cells and IDH1R132H U-87 MG cells via the PicoProbe™ (BioVision) assay. (D) The extracellular D-2HG level
was measured in parental U-87 MG and IDH1R132H U-87 MG cells via the PicoProbe™ assay. Elevated D-2HG levels were
detected in IDH1R132H mutant cells (n=3, Student’s t-test, ***p<0.001).

VIII. Phenotypic Characterization of IDH2R140Q TF-1 Cells
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Figure 8. Decreased histone methylation and D-2HG accumulation in IDH2R140Q cells in response to IDH2 specific
inhibitors. Western blot analysis of (A) TF-1 parental and (B) IDH2R140Q TF-1 cells using H3K4me3 and H3K9me3 antibodies
was performed. (B) In response to treatment with IDH2R140Q-specific inhibitors, AGI-6780 and AGI-221, IDH2R140Q TF-1 cells
exhibited decreased histone methylation levels, but (A) TF-1 parental cells did not show a histone methylation change in
response to the same drug treatment. β-Actin was used as a loading control for both (A) and (B). (C) Untreated and DMSO
treated IDH2R140Q TF-1 cells showed increased extracellular D- 2HG level compared to TF-1 parental cells under the same
condition. IDH2R140Q TF-1 cells were able to respond to treatment with IDH2R140Q-specific inhibitors AGI-6780 and AGI-221, and
exhibited a decrease in extracellular D-2HG levels as measured by PicoProbe™ assay (n=3, Student’s t-test, ***p<0.001).

A. B. C.

TF-1 parental TF-1 IDH2R140QTF-1 parental TF-1 IDH2R140Q

A. C.B.

**
***

*

*** ******

©2018 American Type Culture Collection. The ATCC trademark and trade name, and any other trademarks listed in this publication
are trademarks owned by the American Type Culture Collection unless indicated otherwise. PicoProbe and BioVision are
trademarks of BioVision, Inc.

AACR Abstract # 3106


Chart1

		Day 1		Day 1		Day 1

		Day 2		Day 2		Day 2

		Day 3		Day 3		Day 3

		Day 4		Day 4		Day 4

		Day 5		Day 5		Day 5



U-87 MG

IDH1 R132H

Total Cell Number

IDH1 R132H isogenic pair: 5-Day Growth Curve

140000

160000

240000

313333.333333333

423333.333333333

570000

750000

796666.666666667

816666.666666667

840000



Sheet1

		IDH1 7-Day Growth Curve: cells were seeded on 15NOV16 at 1.0 x 105 cells/well in 12-well plate

																								Average												Total Cells

		Date		Time		Clone		Total Cell		Viable Cells		Viability								Date		Clone		Total Cell		Viable Cells		Viability				Date		Time		U-87 MG		IDH1 R132H				IDH1 R132H				U-87						IDH1 R132H

		16-Nov-16		11:37:00 AM		U-87		1.10E+05		1.10E+05		95.9								16-Nov-16		U-87		1.40E+05		1.33E+05		96.7				Day 1				1.40E+05		1.60E+05				1.60E+05				1.40E+05						1.60E+05

		16-Nov-16		11:38:00 AM		U-87		1.80E+05		1.70E+05		98.7										P3D8		1.73E+05		1.67E+05		98.2				Day 2		0:12		2.40E+05		3.13E+05				3.13E+05				2.40E+05						3.13E+05

		16-Nov-16		11:39:00 AM		U-87		1.30E+05		1.20E+05		95.5										P3D9		1.60E+05		1.53E+05		97.6				Day 3		1:13		4.23E+05		5.70E+05				5.70E+05				4.23E+05						5.70E+05

		16-Nov-16		11:41:00 AM		P3D8		2.10E+05		2.10E+05		98.9								17-Nov-16		U-87		2.40E+05		2.37E+05		97.4				Day 4		2:01		7.50E+05		7.97E+05				7.97E+05				7.50E+05						7.97E+05

		16-Nov-16		11:41:00 AM		P3D8		1.70E+05		1.70E+05		100										P3D8		2.87E+05		2.83E+05		98.4				Day 5		0:40		8.17E+05		8.40E+05				8.40E+05				8.17E+05						8.40E+05

		16-Nov-16		11:41:00 AM		P3D8		1.70E+05		1.60E+05		97.2										P3D9		3.13E+05		3.07E+05		99.0				21-Nov-16		0:20		7.83E+05		6.23E+05				6.23E+05				7.83E+05						6.23E+05

		16-Nov-16		11:44:00 AM		P3D9		1.80E+05		1.70E+05		97.4								18-Nov-16		U-87		4.23E+05		4.20E+05		98.8				22-Nov-16		0:05		1.03E+06		5.67E+05				5.67E+05				1.03E+06						5.67E+05

		16-Nov-16		11:44:00 AM		P3D9		1.50E+05		1.40E+05		98.4										P3D8		5.20E+05		5.10E+05		98.6

		16-Nov-16		11:44:00 AM		P3D9		1.50E+05		1.50E+05		96.9										P3D9		5.70E+05		5.67E+05		99.1								Viable Cells										Viable Cells

		17-Nov-16		11:25:00 AM		U-87		2.30E+05		2.30E+05		97								19-Nov-16		U-87		7.50E+05		7.37E+05		98.2				Date		Time		U-87				P3D8		P3D9				U-87				P3D8		P3D9

		17-Nov-16		11:25:00 AM		U-87		2.40E+05		2.30E+05		97.1										P3D8		7.03E+05		6.97E+05		98.8				16-Nov-16				1.33E+05				1.67E+05		1.53E+05				1.33E+05				1.67E+05		1.53E+05

		17-Nov-16		11:25:00 AM		U-87		2.50E+05		2.50E+05		98.2										P3D9		7.97E+05		7.77E+05		97.3				17-Nov-16		0:12		2.37E+05				2.83E+05		3.07E+05				2.37E+05				2.83E+05		3.07E+05

		17-Nov-16		11:23:00 AM		P3D8		3.10E+05		3.00E+05		98.1								20-Nov-16		U-87		8.17E+05		7.93E+05		97.1				18-Nov-16		1:13		4.20E+05				5.10E+05		5.67E+05				4.20E+05				5.10E+05		5.67E+05

		17-Nov-16		11:23:00 AM		P3D8		2.80E+05		2.80E+05		98.8										P3D8		8.80E+05		8.55E+05		97.4				19-Nov-16		2:01		7.37E+05				6.97E+05		7.77E+05				7.37E+05				6.97E+05		7.77E+05

		17-Nov-16		11:23:00 AM		P3D8		2.70E+05		2.70E+05		98.3										P3D9		8.40E+05		8.10E+05		96.4				20-Nov-16		0:40		7.93E+05				8.55E+05		8.10E+05				7.93E+05				8.55E+05		8.10E+05

		17-Nov-16		11:20:00 AM		P3D9		3.50E+05		3.40E+05		98								21-Nov-16		U-87		7.83E+05		7.67E+05		98.0				21-Nov-16		0:20		7.67E+05				5.97E+05		6.00E+05				7.67E+05				5.97E+05		6.00E+05

		17-Nov-16		11:20:00 AM		P3D9		2.60E+05		2.60E+05		99.6										P3D8		6.17E+05		5.97E+05		97.0				22-Nov-16		0:05		9.03E+05				5.33E+05		5.40E+05				9.03E+05				5.33E+05		5.40E+05

		17-Nov-16		11:20:00 AM		P3D9		3.30E+05		3.20E+05		99.3										P3D9		6.23E+05		6.00E+05		96.7

		18-Nov-16		12:38:00 PM		U-87		4.50E+05		4.40E+05		98.5								22-Nov-16		U-87		1.03E+06		9.03E+05		97.7

		18-Nov-16		12:38:00 PM		U-87		4.10E+05		4.10E+05		99.7										P3D8		5.70E+05		5.33E+05		93.3

		18-Nov-16		12:38:00 PM		U-87		4.10E+05		4.10E+05		98.3										P3D9		5.67E+05		5.40E+05		94.6

		18-Nov-16		12:35:00 PM		P3D8		5.20E+05		5.10E+05		98.4

		18-Nov-16		12:35:00 PM		P3D8		5.20E+05		5.10E+05		98.9

		18-Nov-16		12:35:00 PM		P3D8		5.20E+05		5.10E+05		98.4

		18-Nov-16		12:31:00 PM		P3D9		6.00E+05		6.00E+05		99.2

		18-Nov-16		12:32:00 PM		P3D9		5.50E+05		5.40E+05		98.3

		18-Nov-16		12:32:00 PM		P3D9		5.60E+05		5.60E+05		99.8

		19-Nov-16		10:37:00 AM		U-87		8.50E+05		8.40E+05		98.6

		19-Nov-16		10:38:00 AM		U-87		7.40E+05		7.20E+05		97.7

		19-Nov-16		10:38:00 AM		U-87		6.60E+05		6.50E+05		98.4

		19-Nov-16		10:40:00 AM		P3D8		7.30E+05		7.20E+05		99

		19-Nov-16		10:40:00 AM		P3D8		7.20E+05		7.20E+05		98.7

		19-Nov-16		10:40:00 AM		P3D8		6.60E+05		6.50E+05		98.6

		19-Nov-16		10:33:00 AM		P3D9		8.90E+05		8.70E+05		97.4

		19-Nov-16		10:33:00 AM		P3D9		8.40E+05		8.10E+05		96.8

		19-Nov-16		10:35:00 AM		P3D9		6.60E+05		6.50E+05		97.7

		20-Nov-16		11:17:00 AM		U-87		8.40E+05		8.20E+05		97.5

		20-Nov-16		11:17:00 AM		U-87		8.80E+05		8.50E+05		96.2

		20-Nov-16		11:17:00 AM		U-87		7.30E+05		7.10E+05		97.5

		20-Nov-16				P3D8

		20-Nov-16		11:08:00 AM		P3D8		8.90E+05		8.60E+05		97

		20-Nov-16		11:10:00 AM		P3D8		8.70E+05		8.50E+05		97.7

		20-Nov-16		11:14:00 AM		P3D9		8.70E+05		8.40E+05		96

		20-Nov-16		11:14:00 AM		P3D9		8.70E+05		8.40E+05		96.9

		20-Nov-16		11:14:00 AM		P3D9		7.80E+05		7.50E+05		96.3

		21-Nov-16		11:59:00 AM		U-87		8.00E+05		7.90E+05		98.3

		21-Nov-16		11:59:00 AM		U-87		7.80E+05		7.60E+05		98.5

		21-Nov-16		11:59:00 AM		U-87		7.70E+05		7.50E+05		97.2

		21-Nov-16		11:43:00 AM		P3D8		6.40E+05		6.20E+05		96.8

		21-Nov-16		11:44:00 AM		P3D8		6.20E+05		6.00E+05		97

		21-Nov-16		11:44:00 AM		P3D8		5.90E+05		5.70E+05		97.1

		21-Nov-16		11:40:00 AM		P3D9		6.70E+05		6.40E+05		96

		21-Nov-16		11:41:00 AM		P3D9		6.00E+05		5.90E+05		97.9

		21-Nov-16		11:41:00 AM		P3D9		6.00E+05		5.70E+05		96.3

		22-Nov-16		12:04:00 PM		U-87		1.10E+06		1.07E+06		97.9

		22-Nov-16		12:04:00 PM		U-87		9.60E+05		6.40E+05		98.1

		22-Nov-16		12:04:00 PM		U-87		1.03E+06		1.00E+06		97.2

		22-Nov-16		11:44:00 AM		P3D8		6.00E+05		5.60E+05		94.2

		22-Nov-16		11:45:00 AM		P3D8		5.50E+05		5.20E+05		93.3

		22-Nov-16		11:46:00 AM		P3D8		5.60E+05		5.20E+05		92.4

		22-Nov-16		11:49:00 AM		P3D9		5.70E+05		5.40E+05		93.9

		22-Nov-16		11:50:00 AM		P3D9		5.40E+05		5.20E+05		94.9

		22-Nov-16		11:50:00 AM		P3D9		5.90E+05		5.60E+05		94.9
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U-87 MG

IDH1 R132H

Total Cells

IDH1 R132H: 5-Day Growth Curve



PDT

		



U-87

P3D8

P3D9

Passage 10; seeded 1.0 x 105 cells/12-well on 15NOV16

Viable Cells

IDH1: 5-Day Growth Curve



		Population Doubling Time										Population Doubling time =		{(t2 – t1) x ln(2)} / [ln(X2/X1)]

						Viable Cells						PDT

		Date		Time		U-87		P3D8		P3D9		U-87		P3D8		P3D9

		16-Nov-16				1.33E+05		1.67E+05		1.53E+05										Average Population Doubling time:

		17-Nov-16		23.80		2.37E+05		2.83E+05		3.07E+05		28.75		31.09		23.80				U-87		P3D8		P3D9

		18-Nov-16		24.22		4.20E+05		5.10E+05		5.67E+05		29.26		28.56		27.34				29.0		29.8		25.6

		19-Nov-16		21.98		7.37E+05		6.97E+05		7.77E+05		27.12		48.85		48.34

		20-Nov-16		24.67		7.93E+05		8.55E+05		8.10E+05		230.71		83.49		406.86

		21-Nov-16		24.33		7.67E+05		5.97E+05		6.00E+05		-493.30		-46.89		-56.20

		22-Nov-16		24.08		9.03E+05		5.33E+05		5.40E+05		101.76		-148.77		-158.44
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TF-1

H10

Total Cell Number

IDH2 R140Q isogenic pair: 14-Day Growth Curve
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90k per mL

		Total Cells/mL

		Clone		Day 0		Day 2		Day 4		Day 6		Day 8		Day 10		Day 12		Day 14						TF-1								H10

		TF-1 #1		9.00E+04		3.50E+05		5.30E+05		3.30E+05		5.90E+05		5.60E+05		9.90E+05		1.51E+06				Day 0		8.10E+05								8.10E+05

		TF-1 #2		9.00E+04		3.90E+05		4.60E+05		3.50E+05		6.10E+05		5.70E+05		1.06E+06		1.52E+06				Day 2		3.42E+06								2160000

		TF-1 #3		9.00E+04		4.00E+05		4.90E+05		3.60E+05		4.80E+05		6.00E+05		1.07E+06		1.65E+06				Day 4		3.95E+06								2746666.66666667

		Mean		9.00E+04		3.80E+05		4.93E+05		3.47E+05		5.60E+05		5.77E+05		1.04E+06		1.56E+06				Day 6		3719083.33333333								5022333.33333333

																						Day 8		5.45E+06								1.03E+07

		P2C6 #1		9.00E+04		3.70E+05		3.90E+05		5.00E+05		9.60E+05		4.40E+05		8.80E+05		1.32E+06				Day 10		7.42E+06								1.21E+07

		P2C6 #2		9.00E+04		3.30E+05		4.60E+05		3.80E+05		7.40E+05		4.40E+05		8.60E+05		1.33E+06				Day 12		1.23E+07								3.28E+07

		P2C6 #3		9.00E+04		3.60E+05		4.20E+05		5.10E+05		9.50E+05		4.10E+05		8.20E+05		1.29E+06				Day 14		1.69E+07								4.31E+07

		Mean		9.00E+04		3.53E+05		4.23E+05		4.63E+05		8.83E+05		4.30E+05		8.53E+05		1.31E+06

		P1G2 #1		9.00E+04		3.70E+05		3.80E+05		4.30E+05		7.80E+05		4.40E+05		8.60E+05		1.27E+06

		P1G2 #2		9.00E+04		3.00E+05		3.60E+05		4.60E+05		9.30E+05		3.80E+05		8.00E+05		1.23E+06

		P1G2 #3		9.00E+04		3.30E+05		3.90E+05		4.20E+05		7.70E+05		4.70E+05		9.10E+05		1.29E+06

		Mean		9.00E+04		3.33E+05		3.77E+05		4.37E+05		8.27E+05		4.30E+05		8.57E+05		1.26E+06

		P1F8 #1		9.00E+04		4.10E+05		3.90E+05		4.10E+05		5.50E+05		6.00E+05		1.31E+06		2.13E+06

		P1F8 #2		9.00E+04		4.30E+05		3.90E+05		3.70E+05		5.90E+05		5.80E+05		1.25E+06		2.05E+06

		P1F8 #3		9.00E+04		5.40E+05		5.00E+05		3.80E+05		4.90E+05		6.20E+05		1.58E+06		2.25E+06

		Mean		9.00E+04		4.60E+05		4.27E+05		3.87E+05		5.43E+05		6.00E+05		1.38E+06		2.14E+06

		P1H10 #1		9.00E+04		2.50E+05		3.60E+05		5.20E+05		1.26E+06		4.10E+05		1.20E+06		1.58E+06

		P1H10 #2		9.00E+04		2.40E+05		3.30E+05		5.40E+05		1.21E+06		4.30E+05		1.18E+06		1.65E+06

		P1H10 #3		9.00E+04		2.30E+05		3.40E+05		5.40E+05		1.21E+06		4.20E+05		1.15E+06		1.58E+06

		Mean		9.00E+04		2.40E+05		3.43E+05		5.33E+05		1.23E+06		4.20E+05		1.18E+06		1.60E+06

		Volume (mL)																				Total Cell Number (non-additive)

		Clone		Day 0		Day 2		Day 4		Day 6		Day 8		Day 10		Day 12		Day 14				Clone		Day 0		Day 2		Day 4		Day 6		Day 8		Day 10		Day 12		Day 14

		TF-1 #1		9.00E+00		9.00E+00		8.00E+00		1.11E+01		1.01E+01		1.41E+01		1.31E+01		1.21E+01				TF-1 #1		8.10E+05		3.15E+06		4.24E+06		3.65E+06		5.93E+06		7.88E+06		1.29E+07		1.82E+07

		TF-1 #2		9.00E+00		9.00E+00		8.00E+00		9.43E+00		8.43E+00		1.19E+01		1.09E+01		9.90E+00				TF-1 #2		8.10E+05		3.51E+06		3.68E+06		3.30E+06		5.14E+06		6.78E+06		1.16E+07		1.50E+07

		TF-1 #3		9.00E+00		9.00E+00		8.00E+00		1.17E+01		1.07E+01		1.26E+01		1.16E+01		1.06E+01				TF-1 #3		8.10E+05		3.60E+06		3.92E+06		4.21E+06		5.14E+06		7.56E+06		1.24E+07		1.75E+07

		Mean		9.00E+00		9.00E+00		8.00E+00		1.07E+01		9.73E+00		1.29E+01		1.19E+01		1.09E+01				Mean		8.10E+05		3.42E+06		3.95E+06		3.72E+06		5.45E+06		7.42E+06		1.23E+07		1.69E+07

		P2C6 #1		9.00E+00		9.00E+00		8.00E+00		9.10E+00		8.10E+00		1.99E+01		1.89E+01		1.79E+01				P2C6 #1		8.10E+05		3.33E+06		3.12E+06		4.55E+06		7.78E+06		8.76E+06		1.66E+07		2.36E+07

		P2C6 #2		9.00E+00		9.00E+00		8.00E+00		1.14E+01		1.04E+01		2.50E+01		2.40E+01		2.30E+01				P2C6 #2		8.10E+05		2.97E+06		3.68E+06		4.32E+06		7.68E+06		1.10E+07		2.06E+07		3.06E+07

		P2C6 #3		9.00E+00		9.00E+00		8.00E+00		9.75E+00		8.75E+00		2.17E+01		2.07E+01		1.97E+01				P2C6 #3		8.10E+05		3.24E+06		3.36E+06		4.97E+06		8.31E+06		8.90E+06		1.70E+07		2.54E+07

		Mean		9.00E+00		9.00E+00		8.00E+00		1.01E+01		9.08E+00		2.22E+01		2.12E+01		2.02E+01				Mean		8.10E+05		3.18E+06		3.39E+06		4.62E+06		8.02E+06		9.55E+06		1.81E+07		2.65E+07

		P1G2 #1		9.00E+00		9.00E+00		8.00E+00		9.75E+00		8.75E+00		1.81E+01		1.71E+01		1.61E+01				P1G2 #1		8.10E+05		3.33E+06		3.04E+06		4.19E+06		6.83E+06		7.96E+06		1.47E+07		2.04E+07

		P1G2 #2		9.00E+00		9.00E+00		8.00E+00		9.43E+00		8.43E+00		2.06E+01		1.96E+01		1.86E+01				P1G2 #2		8.10E+05		2.70E+06		2.88E+06		4.34E+06		7.84E+06		7.81E+06		1.56E+07		2.28E+07

		P1G2 #3		9.00E+00		9.00E+00		8.00E+00		9.43E+00		8.43E+00		1.68E+01		1.58E+01		1.48E+01				P1G2 #3		8.10E+05		2.97E+06		3.12E+06		3.96E+06		6.49E+06		7.90E+06		1.44E+07		1.91E+07

		Mean		9.00E+00		9.00E+00		8.00E+00		9.53E+00		8.53E+00		1.85E+01		1.75E+01		1.65E+01				Mean		8.10E+05		3.00E+06		3.01E+06		4.16E+06		7.05E+06		7.95E+06		1.50E+07		2.08E+07

		P1F8 #1		9.00E+00		9.00E+00		8.00E+00		8.45E+00		7.45E+00		9.03E+00		8.03E+00		7.03E+00				P1F8 #1		8.10E+05		3.69E+06		3.12E+06		3.46E+06		4.10E+06		5.42E+06		1.05E+07		1.50E+07

		P1F8 #2		9.00E+00		9.00E+00		8.00E+00		7.80E+00		6.80E+00		8.31E+00		7.31E+00		6.31E+00				P1F8 #2		8.10E+05		3.87E+06		3.12E+06		2.89E+06		4.01E+06		4.82E+06		9.14E+06		1.29E+07

		P1F8 #3		9.00E+00		9.00E+00		8.00E+00		1.11E+01		1.01E+01		1.12E+01		1.02E+01		9.20E+00				P1F8 #3		8.10E+05		4.86E+06		4.00E+06		4.20E+06		4.92E+06		6.94E+06		1.61E+07		2.07E+07

		Mean		9.00E+00		9.00E+00		8.00E+00		9.10E+00		8.10E+00		9.51E+00		8.51E+00		7.51E+00				Mean		8.10E+05		4.14E+06		3.41E+06		3.52E+06		4.40E+06		5.71E+06		1.17E+07		1.61E+07

		P1H10 #1		9.00E+00		9.00E+00		8.00E+00		1.01E+01		9.08E+00		3.23E+01		3.13E+01		3.03E+01				P1H10 #1		8.10E+05		2.25E+06		2.88E+06		5.24E+06		1.14E+07		1.32E+07		3.76E+07		4.79E+07

		P1H10 #2		9.00E+00		9.00E+00		8.00E+00		9.10E+00		8.10E+00		2.77E+01		2.67E+01		2.57E+01				P1H10 #2		8.10E+05		2.16E+06		2.64E+06		4.91E+06		9.80E+06		1.19E+07		3.15E+07		4.24E+07

		P1H10 #3		9.00E+00		9.00E+00		8.00E+00		9.10E+00		8.10E+00		2.67E+01		2.57E+01		2.47E+01				P1H10 #3		8.10E+05		2.07E+06		2.72E+06		4.91E+06		9.80E+06		1.12E+07		2.96E+07		3.90E+07

		Mean		9.00E+00		9.00E+00		8.00E+00		9.43E+00		8.43E+00		2.89E+01		2.79E+01		2.69E+01				Mean		8.10E+05		2.16E+06		2.75E+06		5.02E+06		1.03E+07		1.21E+07		3.28E+07		4.31E+07

		Total Cell Number (Additive)																						TF-1		P2C6		P1G2		P1F8		P1H10

		Clone		Day 0		Day 2		Day 4		Day 6		Day 8		Day 10								Day 0		8.10E+05		8.10E+05		8.10E+05		8.10E+05		8.10E+05

		TF-1 #1		8.10E+05		2.79E+06		4.59E+06		4.53E+06		7.14E+06										Day 2		3.12E+06		2910000		2.73E+06		3750000		2040000

		TF-1 #2		8.10E+05		3.24E+06		4.07E+06		4.15E+06		6.34E+06										Day 4		4.33E+06		3.74E+06		3.35E+06		3873333.33333333		2986666.66666667

		TF-1 #3		8.10E+05		3.33E+06		4.32E+06		5.10E+06		6.39E+06										Day 6		4591333.33333333		5445522.22222222		4872888.88888889		4405333.33333333		5610000

		Mean		8.10E+05		3.12E+06		4.33E+06		4.59E+06		6.67E+06										Day 8		6.67E+06		9.26E+06		8.20E+06		5.67E+06		1.15E+07

																						Day 10

		P2C6 #1		8.10E+05		3.15E+06		3.49E+06		5.31E+06		9.04E+06

		P2C6 #2		8.10E+05		2.70E+06		4.01E+06		5.11E+06		8.85E+06

		P2C6 #3		8.10E+05		2.88E+06		3.72E+06		5.75E+06		9.60E+06

		Mean		8.10E+05		2.91E+06		3.74E+06		5.45E+06		9.26E+06

		P1G2 #1		8.10E+05		2.97E+06		3.41E+06		4.94E+06		8.01E+06

		P1G2 #2		8.10E+05		2.43E+06		3.18E+06		5.00E+06		8.96E+06

		P1G2 #3		8.10E+05		2.79E+06		3.45E+06		4.68E+06		7.63E+06

		Mean		8.10E+05		2.73E+06		3.35E+06		4.87E+06		8.20E+06

		P1F8 #1		8.10E+05		3.33E+06		3.53E+06		4.26E+06		5.31E+06

		P1F8 #2		8.10E+05		3.51E+06		3.55E+06		3.71E+06		5.20E+06

		P1F8 #3		8.10E+05		4.41E+06		4.54E+06		5.24E+06		6.34E+06

		Mean		8.10E+05		3.75E+06		3.87E+06		4.41E+06		5.67E+06

		P1H10 #1		8.10E+05		2.07E+06		3.13E+06		5.85E+06		1.26E+07

		P1H10 #2		8.10E+05		2.07E+06		2.88E+06		5.48E+06		1.09E+07

		P1H10 #3		8.10E+05		1.98E+06		2.95E+06		5.48E+06		1.09E+07

		Mean		8.10E+05		2.04E+06		2.99E+06		5.61E+06		1.15E+07





90k per mL

		



TF-1

H10

Total Cell Number

IDH2
Growth Curve #3
(-) GM-CSF
(seeded 9 x 104 cells/mL)



50k per mL

		



TF-1

P2C6

P1G2

P1F8

P1H10

Total Cell Number

IDH2
Growth Curve #3
(-) GM-CSF (additive)



150k per mL

		Total Cells/mL

		Clone		Day 0		Day 2		Day 4		Day 6		Day 8		Day 10		Day 12								TF-1		P1H10

		TF-1 #1		5.00E+04		1.20E+05		1.90E+05		2.30E+05		3.90E+05		5.90E+05		1.13E+06						Day 0		5.00E+04		5.00E+04

		TF-1 #2		5.00E+04		1.40E+05		1.50E+05		2.30E+05		3.90E+05		6.40E+05		1.15E+06						Day 2		1.23E+05		1.23E+05

		TF-1 #3		5.00E+04		1.10E+05		1.60E+05		2.20E+05		4.00E+05		6.00E+05		1.15E+06						Day 4		1.67E+05		1.83E+05

		Mean		5.00E+04		1.23E+05		1.67E+05		2.27E+05		3.93E+05		6.10E+05		1.14E+06						Day 6		2.27E+05		3.47E+05

																						Day 8		3.93E+05		8.23E+05

		P1H10 #1		5.00E+04		1.30E+05		1.90E+05		3.00E+05		8.60E+05		1.25E+06		1.71E+06						Day 10		6.10E+05		1.16E+06

		P1H10 #2		5.00E+04		1.10E+05		1.70E+05		4.00E+05		8.30E+05		1.13E+06		1.81E+06						Day 12		1.14E+06		1.80E+06

		P1H10 #3		5.00E+04		1.30E+05		1.90E+05		3.40E+05		7.80E+05		1.10E+06		1.89E+06

		Mean		5.00E+04		1.23E+05		1.83E+05		3.47E+05		8.23E+05		1.16E+06		1.80E+06





150k per mL

		



TF-1

P1H10

Total Cells/mL

IDH2 
Growth Curve #4
(-) GM-CSF
(seeded 5 x 104 cells/mL)



2-HG 200k per mL

		Total Cells/mL

		Clone		Day 0		Day 2		Day 4		Day 6		Day 8		Day 10		Day 12								TF-1		P1H10

		TF-1 #1		1.50E+05		3.40E+05		5.40E+05		7.40E+05		1.33E+06		1.72E+06		3.46E+06						Day 0		1.50E+05		1.50E+05

		TF-1 #2		1.50E+05		2.80E+05		4.90E+05		7.10E+05		1.23E+06		1.59E+06		3.58E+06						Day 2		2.87E+05		3.43E+05

		TF-1 #3		1.50E+05		3.20E+05		4.80E+05		7.00E+05		1.28E+06		1.62E+06		3.37E+06						Day 4		5.03E+05		5.53E+05

		Mean		1.50E+05		3.13E+05		5.03E+05		7.17E+05		1.28E+06		1.64E+06		3.47E+06						Day 6		7.17E+05		1.43E+06

																						Day 8		1.28E+06		1.68E+06

		P1H10 #1		1.50E+05		3.40E+05		5.80E+05		1.49E+06		1.68E+06		2.24E+06		2.91E+06						Day 10		1.64E+06		2.21E+06

		P1H10 #2		1.50E+05		4.20E+05		5.50E+05		1.39E+06		1.73E+06		2.26E+06		3.02E+06						Day 12		3.47E+06		2.98E+06

		P1H10 #3		1.50E+05		3.60E+05		5.30E+05		1.41E+06		1.63E+06		2.13E+06		3.00E+06

		Mean		1.50E+05		3.73E+05		5.53E+05		1.43E+06		1.68E+06		2.21E+06		2.98E+06





2-HG 200k per mL

		



TF-1

P1H10

Total Cells/mL

IDH2 
Growth Curve #5
(-) GM-CSF
(seeded 1.5 x 105 cells/mL)



		Total Cells/mL (+) GM-CSF								Total Cells/mL (-) GM-CSF

		Clone		Day 0		Day 4				Clone		Day 0		Day 4

		TF-1 #1		2.00E+05		1.70E+06				TF-1 #2		2.00E+05		7.60E+05

		P2C6 #1		2.00E+05		1.62E+06				P2C6 #2		2.00E+05		8.60E+05

		P1G2 #1		2.00E+05		1.70E+06				P1G2 #2		2.00E+05		8.80E+05

		P1F8 #1		2.00E+05		2.03E+06				P1F8 #2		2.00E+05		1.01E+05

		P1H10 #1		2.00E+05		1.40E+06				P1H10 #2		2.00E+05		1.00E+06

		Clone		Day 0		Day 4

		TF-1 #1		2.00E+05		1.70E+06

		TF-1 #2		2.00E+05		7.60E+05

		P2C6 #1		2.00E+05		1.62E+06

		P2C6 #2		2.00E+05		8.60E+05

		P1G2 #1		2.00E+05		1.70E+06

		P1G2 #2		2.00E+05		8.80E+05

		P1F8 #1		2.00E+05		2.03E+06

		P1F8 #2		2.00E+05		1.01E+05

		P1H10 #1		2.00E+05		1.40E+06

		P1H10 #2		2.00E+05		1.00E+06





		



TF-1 #1

TF-1 #2

P2C6 #1

P2C6 #2

P1G2 #1

P1G2 #2

P1F8 #1

P1F8 #2

P1H10 #1

P1H10 #2

Total Cells/mL

IDH2 
Cells for 2-HG (+) and (-) GM-CSF
(seeded 2 x 105 cells/mL)




Chart1

		U-87: Sup		0

		R132H: Sup		1.0214385647



D-2HG extracellular levels (folds)

D-2HG extracellular level increase

1

10.1045055179



Corrected plate

				2-HG Assay - supernatant-test 2; Lysate test 1 and test 2 (from 12 and 20JAN17) complement assay IDH1-cells seeded at 3x10E6 total cells (on 23JAN16)

				Standards/Controls				IDH1: Supernatant (50 ul)						IDH1: Lysate test 1-12th						IDH1: Lysate test 2-20th

		80 (std) + 20 buffer		400		400		U-87: sup		D8: sup		D9: sup		U-87: Lysate		D8: Lysate		D9: Lysate		U-87: Lysate		D8: Lysate		D9: Lysate		HEK293 Lysate

		40 (std) + 60 buffer		200		200		U-87: sup		D8: sup		D9: sup		U-87: Lysate		D8: Lysate		D9: Lysate		U-87: Lysate		D8: Lysate		D9: Lysate		HEK293 Lysate

		24 (std) + 76 buffer		120		120		U-87: sup		D8: sup		D9: sup		U-87: Lysate		D8: Lysate		D9: Lysate		U-87: Lysate		D8: Lysate		D9: Lysate		HEK293 Lysate

		16 (std) + 84 buffer		80		80		U-87: sup		D8: sup		D9: sup		U-87: Lysate		D8: Lysate		D9: Lysate		U-87: Lysate		D8: Lysate		D9: Lysate		HEK293 Lysate

		8 (std) + 92 buffer		40		40		U-87: sup		D8: sup		D9: sup		U-87: Lysate		D8: Lysate		D9: Lysate		U-87: Lysate		D8: Lysate		D9: Lysate		HEK293 Lysate

		0 (std) + 100 buffer		E. 0		E. 0

		0 (std) + 100 buffer		E. 0		E. 0		HEK293 Lysate		HEK293 Lysate		HEK293 Lysate		HEK293 Lysate		HEK293 Lysate

																				Reaction Mix

		A.		Sample lysate + Complete reaction mix																Reagent		# of wells		Vol/well		Total

		B.		Sample lysate + Reaction mix (-) enzyme																Buffer		65		45.7		2970.5

		D.		Internal (Spike 5 nmol/ul of Standard into sample)																PicoProbe		65		0.3		19.5

		E.		External:																Developer		65		2		130

				External:																Enzyme		65		2		130

				External:																				Total		3250

				External:																Background Mix

		F.		External:																Buffer		15		47.7		715.5

		G.		Sample + 2ul substrate				= Complete reaction Mix								= Background Mix				PicoProbe		15		0.3		4.5

																				Developer		15		2		30

								v2 (ul)																Total		750

		c1 (mM)		v1 (ul)		c2 (mM)		126

		100		4.032		3.2														Total assays:		82

		cell pellets were resuspended in 500 ul assay buffer; incubated for 10 minutes; sonicated 2x; spun down for 5 min @ 10k x g; collected supernatant and centrifuged using 50kd spin column





D-2HG Sup results

		

		IDH2-IDH1 supernatant D-2HG

		60min						standards				TF-1 sup		C6 sup		H10 sup		U87 D2 sup		D8 D2 sup		D9 D2 sup		U87 D7 sup		D8 D7 sup		D9 D7 sup		media

						Temperature(¡C)		1		2		3		4		5		6		7		8		9		10		11		12

						26		7.85E+07		8.27E+07		3.70E+07		1.88E+08		1.37E+08		3.73E+07		4.84E+07		4.93E+07		4.52E+07		1.06E+08		1.11E+08		2.85E+07

								6.26E+07		6.21E+07		3.78E+07		1.96E+08		1.31E+08		3.75E+07		4.99E+07		5.03E+07		4.41E+07		1.09E+08		7.31E+07		2.49E+07

								5.19E+07		5.12E+07		3.72E+07		1.85E+08		1.31E+08		3.86E+07		4.68E+07		5.02E+07		4.37E+07		1.07E+08		6.75E+07		4.70E+07

								4.15E+07		4.12E+07		4.27E+07		1.68E+08		1.28E+08		4.28E+07		5.01E+07		5.30E+07		4.95E+07		1.09E+08		7.14E+07		5.00E+07

								3.32E+07		3.31E+07		2.85E+07		3.08E+07		3.08E+07		3.02E+07		2.81E+07		2.78E+07		3.31E+07		3.28E+07		3.32E+07		9.32E+06

								2.74E+07		2.64E+07		8.91E+06		8.78E+06		8.86E+06		9.02E+06		9.15E+06		9.23E+06		9.15E+06		9.36E+06		9.38E+06		9.17E+06

								8.73E+06		8.82E+06		8.96E+06		8.96E+06		8.92E+06		9.09E+06		9.23E+06		9.23E+06		9.23E+06		9.36E+06		9.31E+06		9.33E+06

								8.87E+06		8.78E+06		8.85E+06		8.71E+06		8.91E+06		8.99E+06		9.10E+06		9.14E+06		9.31E+06		9.34E+06		9.47E+06		9.34E+06

								Standards				TF-1 sup		C6 sup		H10 sup		U87 D2 sup		D8 D2 sup		D9 D2 sup		U87 D7 sup		D8 D7 sup		D9 D7 sup		media

		24hr				Temperature(¡C)		1		2		3		4		5		6		7		8		9		10		11		12

						27.5		114351200		117450176		114721520		540581632		397898560		106689584		123390496		138719856		149040560		370703360		379923456		6.90E+07

								8.70E+07		8.61E+07		1.19E+08		5.55E+08		4.21E+08		1.08E+08		1.32E+08		1.38E+08		1.57E+08		3.80E+08		3.57E+08		5.97E+07

								6.93E+07		6.99E+07		1.19E+08		5.73E+08		4.12E+08		1.06E+08		1.30E+08		1.43E+08		1.53E+08		3.90E+08		3.58E+08		3.50E+08

								5.42E+07		5.44E+07		1.33E+08		5.55E+08		4.22E+08		1.30E+08		1.45E+08		1.61E+08		1.79E+08		3.86E+08		3.53E+08		3.94E+08

								4.04E+07		4.15E+07		9.08E+07		1.08E+08		1.04E+08		8.78E+07		6.75E+07		7.38E+07		1.27E+08		1.13E+08		1.22E+08		9.42E+06

								3.26E+07		3.19E+07		8.94E+06		8.90E+06		9.05E+06		9.08E+06		9.22E+06		9.34E+06		9.19E+06		9.33E+06		9.42E+06		9.23E+06

								8.77E+06		8.89E+06		8.87E+06		8.92E+06		8.99E+06		9.07E+06		9.17E+06		9.16E+06		9.41E+06		9.40E+06		9.48E+06		9.34E+06

								8.95E+06		8.82E+06		8.95E+06		8.69E+06		9.03E+06		8.92E+06		9.15E+06		9.18E+06		9.23E+06		9.38E+06		9.36E+06		9.47E+06

		200 pmol		120 pmol		80 pmol		40 pmol		0 pmol		0.00E+00

		8.06E+07		6.23E+07		5.16E+07		4.14E+07		3.31E+07		2.69E+07

		8.06E+07		6.23E+07		5.16E+07		4.14E+07		0.00E+00

		200 pmol		120 pmol		80 pmol		40 pmol		0 pmol

		1.16E+08		8.66E+07		6.96E+07		5.43E+07		4.10E+07

		7.49E+07		4.56E+07		2.86E+07		1.34E+07		0.00E+00

												2 days post-seeding								7 days post-seeding

		60min		TF-1: sup		C6: sup		H10: sup		60min		U-87: sup		P3D8: sup		P3D9: sup		60min		U-87: sup		P3D8: sup		P3D9: sup

		Mean		3.73E+07		1.90E+08		1.33E+08		Mean		3.78E+07		4.84E+07		4.99E+07		Mean		4.44E+07		1.08E+08		8.37E+07

		bckgrd		2.85E+07		3.08E+07		3.08E+07		bckgrd		3.02E+07		2.81E+07		2.78E+07		bckgrd		3.31E+07		3.28E+07		3.32E+07

		corrected		8.87E+06		1.59E+08		1.02E+08		corrected		7.64E+06		2.03E+07		2.22E+07		corrected		1.13E+07		7.48E+07		5.05E+07

				TF-1: sup		C6: sup		H10: sup

		Mean		1.17E+08		5.56E+08		4.10E+08

		bckgrd		9.08E+07		1.08E+08		1.04E+08

		corrected		2.66E+07		4.48E+08		3.06E+08





D-2HG Sup results

		



D-2HG standards-60  min



D-2HG Lysate results_23-24JAN17

		



D-2HG Standards-24 hrs



Sheet1

		



D-2HG Extracellular levels: 60 min assay



Sheet2

		



D-2HG Extracellular levels w/bckgrd: 60 min assay



fold

		



IDH1 D-2HG Extracellular levels: 60 min assay (2 days post-seeding



		



IDH1 D-2HG Extracellular levels w/bckgrd: 60 min assay (2 days post-seeding)



		



IDH1 D-2HG Extracellular levels: 60 min assay (7 days post-seeding)



		



IDH1 Extracellular levels w/bckgrd: 60 min assay (7 days post-seeding)



		



D-2HG Extracellular levels: 24hr assay



		



D-2HG Extracellular levels w/bckgrd: 24d



		2-HG Assay - supernatant-test 2; Lysate test 1 and test 2 (from 12 and 20JAN17) complement assay IDH1-cells seeded at 3x10E6 total cells (on 23JAN16)

		400		400		U-87: Lysate		D8: Lysate		D9: Lysate		HEK293 Lysate		U-87: Lysate		D8: Lysate		D9: Lysate		HEK293 Lysate

		200		200		U-87: Lysate		D8: Lysate		D9: Lysate		HEK293 Lysate		U-87: Lysate		D8: Lysate		D9: Lysate		HEK293 Lysate

		120		120		U-87: Lysate		D8: Lysate		D9: Lysate		HEK293 Lysate		U-87: Lysate		D8: Lysate		D9: Lysate		HEK293 Lysate

		80		80		U-87: Lysate		D8: Lysate		D9: Lysate		HEK293 Lysate		U-87: Lysate		D8: Lysate		D9: Lysate		HEK293 Lysate

		40		40		U-87: Lysate		D8: Lysate		D9: Lysate		HEK293 Lysate		U-87: Lysate		D8: Lysate		D9: Lysate		HEK293 Lysate

		E. 0		E. 0

		E. 0		E. 0

		o/n

		1.71E+08		1.71E+08		3.87E+07		2.35E+08		2.47E+08		3.88E+07		3.76E+07		4.17E+07		4.36E+07		3.71E+07

		1.03E+08		1.05E+08		3.87E+07		2.35E+08		2.54E+08		3.98E+07		3.81E+07		4.12E+07		4.42E+07		3.93E+07

		7.60E+07		7.74E+07		3.90E+07		2.32E+08		2.38E+08		3.88E+07		3.87E+07		3.97E+07		4.31E+07		3.87E+07

		5.82E+07		6.05E+07		3.55E+07		3.43E+07		3.63E+07		3.54E+07		3.76E+07		4.09E+07		4.21E+07		3.81E+07

		4.57E+07		4.63E+07		1.04E+07		1.05E+07		1.05E+07		1.07E+07		3.66E+07		3.64E+07		3.79E+07		3.56E+07

		3.28E+07		3.11E+07		1.04E+07		1.05E+07		1.07E+07		1.07E+07		1.06E+07		1.09E+07		1.09E+07		1.08E+07

		2.85E+07		2.94E+07		1.05E+07		1.03E+07		1.07E+07		1.05E+07		1.07E+07		1.06E+07		1.07E+07		1.08E+07

		400 pmol		200 pmol		120 pmol		80 pmol		40 pmol		0 pmol		0.00E+00

		1.71E+08		1.04E+08		7.67E+07		5.94E+07		4.60E+07		3.19E+07		2.90E+07

		1.39E+08		7.21E+07		4.48E+07		2.74E+07		1.41E+07		0.00E+00

		302426.741886362		1360235.85912444		954633.752581586		1625033.20654318		366722.547286092		1206854.49879014

		test-2		U-87: Lysate		D8: Lysate		D9: Lysate		HEK293: Lysate

		Mean		3.88E+07		2.34E+08		2.46E+08		3.91E+07

		bckgrd		3.55E+07		3.43E+07		3.63E+07		3.54E+07

		corrected		3.28E+06		2.00E+08		2.10E+08		3.73E+06

		1.09E+08		1.10E+08		2.93E+07		1.56E+08		1.68E+08		2.99E+07		2.88E+07		3.23E+07		3.26E+07		2.89E+07

		6.90E+07		7.33E+07		2.96E+07		1.56E+08		1.61E+08		3.03E+07		2.92E+07		3.11E+07		3.30E+07		3.08E+07

		5.42E+07		5.42E+07		2.96E+07		1.51E+08		1.55E+08		2.96E+07		2.95E+07		3.01E+07		3.20E+07		3.00E+07

		4.29E+07		4.41E+07		2.68E+07		2.67E+07		2.67E+07		2.66E+07		2.89E+07		3.09E+07		3.16E+07		2.97E+07

		3.53E+07		3.56E+07		9.99E+06		1.00E+07		1.02E+07		1.04E+07		2.74E+07		2.79E+07		2.82E+07		2.75E+07

		2.78E+07		2.66E+07		1.01E+07		1.01E+07		1.03E+07		1.04E+07		1.02E+07		1.04E+07		1.04E+07		1.05E+07

		400 pmol		200 pmol		120 pmol		80 pmol		40 pmol		0 pmol		0.00E+00

		1.09E+08		7.11E+07		5.42E+07		4.35E+07		3.54E+07		2.72E+07

		8.22E+07		4.39E+07		2.70E+07		1.63E+07		8.24E+06		0.00E+00

		test-1		U-87: Lysate		D8: Lysate		D9: Lysate		HEK293: Lysate

		Mean		2.95E+07		1.54E+08		1.61E+08		2.99E+07

		bckgrd		2.68E+07		2.67E+07		2.67E+07		2.66E+07

		corrected		2.71E+06		1.27E+08		1.35E+08		3.38E+06

		SD		187110.673634617		2702231.4515743		6739484.88334868		347068.373957256





				302426.741886362		1

				1360235.85912444

				954633.752581586

				1625033.20654318

				366722.547286092

				1206854.49879014



D-2HG Standards: O/N



		



IDH1 D-2HG Intracellular levels: assay-2



		



IDH1 D-2HG intracellular levels w/bckgrd:  assay-2



		



D-2HG standards: 60 min assay



				187110.673634617		1

				2702231.4515743

				6739484.88334868

				347068.373957256



IDH1 D-2HG intracellular levels: PicoProbe Assay - 1



		



IDH1 D-2HG intracellular levels w/bckgrd: assay-1



		

		o/n

		1.71E+08		1.71E+08		3.87E+07		2.35E+08		2.47E+08		3.88E+07		3.76E+07		4.17E+07		4.36E+07		3.71E+07

		1.03E+08		1.05E+08		3.87E+07		2.35E+08		2.54E+08		3.98E+07		3.81E+07		4.12E+07		4.42E+07		3.93E+07

		7.60E+07		7.74E+07		3.90E+07		2.32E+08		2.38E+08		3.88E+07		3.87E+07		3.97E+07		4.31E+07		3.87E+07

		5.82E+07		6.05E+07		3.55E+07		3.43E+07		3.63E+07		3.54E+07		3.76E+07		4.09E+07		4.21E+07		3.81E+07

		4.57E+07		4.63E+07		1.04E+07		1.05E+07		1.05E+07		1.07E+07		3.66E+07		3.64E+07		3.79E+07		3.56E+07

		3.28E+07		3.11E+07		1.04E+07		1.05E+07		1.07E+07		1.07E+07		1.06E+07		1.09E+07		1.09E+07		1.08E+07

		2.85E+07		2.94E+07		1.05E+07		1.03E+07		1.07E+07		1.05E+07		1.07E+07		1.06E+07		1.07E+07		1.08E+07

		60min

		1.09E+08		1.10E+08		2.93E+07		1.56E+08		1.68E+08		2.99E+07		2.88E+07		3.23E+07		3.26E+07		2.89E+07

		6.90E+07		7.33E+07		2.96E+07		1.56E+08		1.61E+08		3.03E+07		2.92E+07		3.11E+07		3.30E+07		3.08E+07

		5.42E+07		5.42E+07		2.96E+07		1.51E+08		1.55E+08		2.96E+07		2.95E+07		3.01E+07		3.20E+07		3.00E+07

		4.29E+07		4.41E+07		2.68E+07		2.67E+07		2.67E+07		2.66E+07		2.89E+07		3.09E+07		3.16E+07		2.97E+07

		3.53E+07		3.56E+07		9.99E+06		1.00E+07		1.02E+07		1.04E+07		2.74E+07		2.79E+07		2.82E+07		2.75E+07

		2.78E+07		2.66E+07		1.01E+07		1.01E+07		1.03E+07		1.04E+07		1.02E+07		1.04E+07		1.04E+07		1.05E+07

				U-87: Lysate		D8: Lysate		D9: Lysate		HEK293: Lysate				U-87: Lysate		D8: Lysate		D9: Lysate		HEK293: Lysate

		Mean		2.91E+07		3.11E+07		3.23E+07		2.98E+07		Mean		3.80E+07		4.09E+07		4.33E+07		3.83E+07

		bckgrd		2.74E+07		2.79E+07		2.82E+07		2.75E+07		bckgrd		3.66E+07		3.64E+07		3.79E+07		3.56E+07

		corrected		1.73E+06		3.18E+06		4.14E+06		2.37E+06		corrected		1.39E+06		4.51E+06		5.38E+06		2.74E+06





		





		





		

		Lysate		U-87		D8		D9		HEK293

		Test-1

		Test-2





		

				test-1		U-87: Lysate		D8: Lysate		D9: Lysate		HEK293: Lysate						test-2		U-87: Lysate		D8: Lysate		D9: Lysate		HEK293: Lysate

				Mean		2.95E+07		1.54E+08		1.61E+08		2.99E+07						Mean		3.88E+07		2.34E+08		2.46E+08		3.91E+07

				bckgrd		2.68E+07		2.67E+07		2.67E+07		2.66E+07						bckgrd		3.55E+07		3.43E+07		3.63E+07		3.54E+07

				corrected		2.71E+06		1.27E+08		1.35E+08		3.38E+06						corrected		3.28E+06		2.00E+08		2.10E+08		3.73E+06

				SD		187110.673634617		2702231.4515743		6739484.88334868		347068.373957256

				fold		U-87: Lysate		D8: Lysate		clone D9: Lysate		HEK293: Lysate

				test-1 corrected		1		47.1		49.7		1.2

				test-2 corrected		1		60.9		64.0		1.1

				Mean		1		54.0		56.8		1.2

				SD		0.0		9.79		10.12		0.08

				test-1		U-87: Sup		D8: Sup		D9: Sup								test-2		U-87: Sup		D8: Sup		D9: Sup

				Mean		2.59E+07		2.67E+08		2.43E+08								Mean		2.54E+07		2.25E+08		2.75E+08

				fold		U-87: Sup		D8: Lysate		R132H: Sup

				test-1 corrected		1		10.3		9.4

				test-2 corrected		1		8.9		10.8

				Mean		1		9.6		10.1

				SD		0.0		1.03		1.02





				0

				10.1179148568



D-2HG intracellular levels (folds)

D-2HG intracellular level



				0

				1.0214385647



D-2HG extracellular levels (folds)

D-2HG extracellular level
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