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Our research has generated mouse models from patients with T-cell Acute
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» The patient’s specific surface ALL marker gene expression for the CD2, CD3, CD4,
CD5, CD7, CD8, and CD38 genes with variable CD10 expression and the lack of the
TdT gene expression were analyzed and compared.

» Pearson correlation coefficient was 0.840, slightly better than overall correlation.

4. ldentify common biochemical processes from the patient tumor that remained
intact or altered in the xenograft during the serial passage of transplantation.

Methods
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Correlation and scatter plot analysis were done to show conservation of integrity
between the original T-cell ALL patient leukemia and the xenografted leukemia.

The expression level of the patient’s high frequency gene expression signatures for T-
cell ALL was compared with that of the xenograft to determine if xenograft tumor
remained T-cell ALL.

Correlation analysis and gene-level expression of surface markers were done to
determine if xenograft’s cells retained marker characteristics of the patient’s T-
cells.

Functional analyses utilizing the online DAVID Bioinformatics Database were done on
the most similarly expressed genes (i.e. within 15% of gene expression level
difference) and the most differentially expressed genes (i.e. having at least 2-fold
difference in gene expression level) to find common biochemical processes retained
and altered in the xenograft, respectively.
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2.

correlation on gene expression level between patient and xenograft.

The Xenograft Exhibiting Most of the High-Frequency Gene Expression Signatures

for the Patient’s T-cell ALL:

Studies identify high frequency gene expression signatures for T-cell ALL which are
common recurrent cytogenetic and molecular alterations between all molecular T-
cell ALL subtypes affecting cell cycle signaling, cell growth and proliferation,
chromatin remodeling, T-cell differentiation, and self-renewal [Van Vlierberghe P, et
al. J Clin Invest. 2012;122:3398].

From these lists of high frequency (3% to at least 60%) gene expression signatures for
T-cell ALL, the patient was found to express a 15-signature genes consisting of the
NOTCH1, FBXW7, WT1, LEF1, BCL11B, RUNX1, PTEN, NRAS, JAK1, IL7R, EZH2, SUZ12,
EED, PHF6, and TAL1 gene.

The Pearson correlation coefficient among these 15 signature gene expression
between the patient and xenograft was 0.815, consistent with the good correlation of
the entire gene set.

variable, e.g. increased in one ALL group [Zhang Y, et al. Zhonghua Bing Li Xue Za
Zhi. 2015;44:57. Chinese] or at low or absent level in another ALL group [Sarma A, et
al. Cancer Biomark. 2015;15:501].

» (D4 expression involving T-cell regulation was dramatically 18-fold up-regulated in
the xenograft, possibly indicative of selection for a mature cellular phenotype.

4. Statistics on Number of Similarly and Differentially Expressed Genes:

Table 2. Statistics of Gene Sets
Gene Set
Unique genes

# of Genes # Common Biochem Processes

21,622

Too large for search on DAVID

Genes with low-to-high expression (FPKM >=2) and having
== 1 fold of gene expression difference in xenograft

11,003

Too large for search on DAVID

Genes with low-to-high expression (FPKM >=2) and having
== 2 folds of gene expression difference in xenograft

3,044

Too large for search on DAVID

Top Similarly Expressed Genes with low-to-high
expression (FPKM >=2) and within 15% of gene expression
difference in xenograft as compared to that of patient

2,548

400

Top Differentially Down-regulated Xenograft Genes with
moderate-to-high expression (FPKM >=20) and Down-
regulated in xenograft and >= 2 folds of gene expression
difference in xenograft as compared to that of patient

606

197

Top Differentially Up-regulated Xenograft Genes with
moderate-to-high expression (FPKM >=20) and Down-
regulated in xenograft and == 2 folds of gene expression
difference in xenograft as compared to that of patient

140

37

The Top Similarly Expressed
Genes and the Top
Differentially Up-regulated
Xenograft Genes have very
high total genes count over
common biochemical process
ratio. The opposite was
shown in the Top
Differentially Down-
regulated Xenograft Genes.

of the patient’s ALL surface markers.

We further investigated and found common biochemical processes that the xenograft
cells retained or altered mostly involved homeostasis, cell cycle regulation, and
immune modulation processes. Further studies are needed to understand the specific
underlying biological drive from these results.

Future directions on the project to validate this T-cell ALL mouse model are:

Use gene expression data to validate the patient’s karyotype
Perform detailed Fold-Change analysis for further study on altered genes
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