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Childhood leukemia: Flgu.re 1. S.tUdy _ { Calr-mcterESfufrvaogi f.rom } Figure 2. Study Design to | Screen medical chart of leukemia patients
* Leukemia is the most common cancer in children and it starts in the Design to identify the ate BTeets HInie identify between age 2-22 years [N=60]
bone marrow. effects of neuroinflammation genes™ T ~
. . methotrexate on Participants between from autopsy samples of ( Identify patients with brain tissue h
Incidence and survival: pediatric cancer ages 2-22 years deceased pediatric cancent  (white matter) autopsy samples
 Leukemias comprise approximately 30% of all pediatric cancers, with survivors with \ 4 patients with leukemia collected within 48 hours )
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acute lymphocytic leukemia (ALL) and acute myeloid leukemia (AML) leukemia e oe e okt _ . 4 o _
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testing treatment age matched controls
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and 330 will die from this disease (American Cancer Society) Collect Formalin-Fixed Paraffin-Embedded (FFPE)
samples of brain tissue (white matter) from
* The 5-year survival rate for children with ALL has greatly increased " TheBASC3 | N " Conners /Performance\ g Children’s Hospital of New Orleans D
and is now about 90% overall. The overall 5-year survival rate for (Behavioral 36 Item Short Comprehensive Test and ) J L )
children with AML is now in the range of 65% to 70%. ASEEIMENE Ol Aol Sy BeElTEer et other
for Children, Third (SF-36) Scales (Conners ethods Isolate and process RNA
Edition CBRS) L )
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 Methotrexate is used as a chemotherapy to treat childhood NanoString
leukemia. Methotrexate works by slowing or stopping the growth of NanoString Microarray Analysis: microarray analysis
cells. It inhibits enzymes responsible for nucleotide synthesis leading & * e
to suppression of inflammation as well as prevention of cell division. R NANOSTRING 'OIT ormatlc
* This is a variation of microarray. | dnaltysis (IPA)

P * This occurs by hybridizing custom-made or pre-

Chemical structure of Methotrexate: o witbbees e o st pobes called Results from gene expression analysis

‘CodeSets’ individually to each sample.

: mzzgsé{fi?egr;ﬁﬂcg'e%ggf;? gbnri,dcifgcd;ggt'y 10 Table 1. Genes identified by NanoString analysis: (+) for overexpression, (-) for under expression
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Capture & Reporter
Probes

E ' 4 GJA1 6q22.31 Connexin 43 Connexin 43 plays a role in cell-to-cell  Nonsyndromic hearing loss +8.17
communication by forming channels or  oculodentodigital dysplasia
gap junctions, between cells. Coloboma

Critical congenital heart disease

7911.23 Heat shock protein beta-1 Protects cells under adverse conditions Charcot-Marie-Tooth disease: +5.72
such as infection, inflammation, hereditary sensory and motor
exposure to toxins, elevated neuropathies, muscle weakness
temperature, injury, and disease
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1q42'2 AngiotenSinOgen Part of the renin_angiotensin system, AngiOtenSin blood vessels +5.23

which regulates blood pressure and the constriction, leading to increased
balance of fluids and salts in the body. blood pressure.

Side effects of Methotrexate treatment:
 Methotrexate is associated with common neurological disorders like Bioinformatic Analysis:

1t ' Tal| ' ) ) ) . 14924.3 C-F Signal transduction, cell proliferation,  Act tivated marker f +3.38
cognltlve defects, abnormal behaV|or, brain |mpa|rment, and memaory e QIAGEN Ingenwty Pathway Analy5|s (IPA) will be performed. IPA will use the gene q 0s protooncogene diifrzenr;g;ot:az:w:teesp;ﬁosir;oﬁpr;d n:usr::m::anzzn;?;;)er or
loss. expression results to identify whether significant downstream biological processes synthesis
* Past literature revealed that Methotrexate has resulted histological are affected. Xpll4  G-Protein coupled receptor Expressed in macrophages and Alzheimer’s disease, night 3.1
microglial cells, associated with blindness

immune cell function

changes in the white matter and not in the gray matter. ;
Conclusions

OLFML3 1p13.2 Olfactomedin like 3 Loss of OLFML3 expression suppresses Alzheimer’s disease -4.6
microglia biological functions and leads

to Amyotrophic lateral sclerosis (ALS).

Also associated with glaucoma due to

retinal ganglion cell (RGC) loss from

insufficient blood supply.

 Sample collection and analyses are ongoing.
* This project will reveal pathways contributing to neurocognitive and late effects

Objective and Hypothesis

 The objective of our project is to elucidate gene-environment secondary to methotrexate therapy TUVEN 3251 P2Y purinoceptor 12 sleading disorder ciceding disorders. mantal heafth | -4.82
interactions caused by methotrexate treatment. * This project will help us to understand the concerns toward the long-term effects of ?E!Sﬂéﬂiiiiﬂ‘::ifiow blood platelet dordore | Rmen
Methotrexate on leukemia and improving the quality of life for pediatric cancer count
* We hypothesize that gene expression changes occur in survivors. 6921 Signal transducer CD24 or Small  -Damage to the myelin sheath or Bile duct cancer, multiple  -8.26
neuroinflammation genes due to methotrexate treatment. * We will follow up with patients and regular check ins with neurologists, e O e B e o noyes | shathdamage

and spinal cord.

cardiologists, audiologists, and ophthalmologists.
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