
The NTRK2 gene codes for the protein Tropomyosin Receptor Kinase B (TrkB), a cell surface receptor that binds to growth

factors called neurotrophins. When bound, TrkB’s kinase domain becomes active, phosphorylating proteins in pathways

involved with cell growth, proliferation, and survival. Alternative splicing of NTRK2 produces many isoforms of TrkB. One

of these isoforms, TrkB-T1, has been shown to be the predominant form of TrkB in most adult and pediatric cancers1. TrkB-

T1 has also been shown to accelerate the growth of PDGFB-driven tumors in mouse models1. Additionally, forced expression

of TrkB-T1 results in the formation of solid and nonsolid tumors throughout mice1. Our lab has recently found that TrkB-T1

might not only be sufficient but also necessary for PDGFB-driven tumors. This project seeks to determine the biology behind

the essentiality of TrkB-T1 for the growth of PDGFB-driven tumors. Using the RCAS-TVA system, we created PDGFB-

driven tumors with and without a shRNA against TrkB-T1. We observe the mice until tumors have formed and then sacrifice

them. We harvest the tumor, fix it in formalin, section it, and process it. Next, we embed the tissue in paraffin and create

microscope slides. We stain these slides with tumor markers, apoptotic assays, and a TrkB-T1 antibody to reveal any

biological differences between tumors with and without the TrkB-T1 knockdown. Thus far we discovered that key apoptotic

signals are higher in PDGFB-driven tumors in the presence of the TrkB-T1 knockdown compared to controls. This is a large

step in better characterizing TrkB-T1 as a potentially critical target for treatment against many cancers including

glioblastomas, a particularly deadly form of brain cancer.
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Results: Trkb-T1 Knockdown and its Effects

• Stain for T1, p21, p53, Nestin, GFAP, and TUNEL to further uncover any biological 

differences between TrkB-T1 knocked down tumors and the control group

• Finish the wild-type experiment with the same treatments and compare Arf -/- Ink4a -/-

with wild-type and complete Kaplan Meier

• Explore ways to knockout T1 completely such as the dTag system

The Effect of TrkB-T1 Knockdown on PDGFB-

Driven Glioblastomas

Fig. 2: A qPCR bar graph depicting the impact of three constructs of TrkB-T1 and TrkB-FL concentrations. Construct two showed 

a significant decrease in TrkB-T1 concentration (p = 0.0257) while the other constructs were not significant. B Figure detailing 

amplified splicing of NTRK2. CWestern blot demonstrating the effect of construct two on TrkB-T1 concentration compared to a 

scramble control and GFP. Actin used as a positive control. D Fluorescence imaging demonstrating TrkB-T1 decrease in the 

presence of the knockdown with and without Hoesch staining in comparison with GFP and a scramble control. EWild type Kaplan 

Meier survival curve demonstrating significant difference in survival between the control and TrkB-T1 knockdown groups
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Fig. 3: A,B H&E stained slides of representative Arf -/- Ink4a-/- adult mouse brain tissue which received the 

scramble control construct C HA staining D ki67 staining E Olig2 staining. F Caspase 3 staining

Conclusions
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Fig. 1: A Diagram showing four treatment arms of this 

experiment BMethodological flow chart of this project starting 

from initial injection all the way to IHC staining of slides. C

RCAS-TVA retroviral system methodological flow chart

This project has shown the key role of alternative splicing in gliomagenesis, continuing to takes steps 

towards classifying TrkB-T1 as an essential protein for the growth of PDGFB-driven tumors. IHC 

staining techniques that were used showed that TrkB-T1 may have an impact on key apoptotic markers 

such as cleaved caspase 3 in both adult mice and pups. APMS continued to support TrkB-T1’s role in 

inhibiting apoptosis through potentially sequestering proteins in the P53 pathway, a critical pathway for 

regulating cell growth and division. When this pathway is less active such as in Arf -/- Ink4a -/- mice, 

we do not see a significant difference in the survival when mice are treated with the knockdown further 

indicating that T1 acts through the P53 pathway. If further research continues to show TrkB-T1 is 

essential for PDGFB-driven tumors, it may become a critical target for many classifications of cancers.
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Fig 8: Affinity Purification Mass Spectroscopy data demonstrating that TrkB-T1 significantly binds to many 

proteins in the P53 pathway (p = 0.000614)
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Results: Histological Analysis of Glioblastomas
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Fig.4 : A,B H&E stained slides of representative Arf -/- Ink4a-/- mouse pup brain tissue which received the 

scramble control construct C HA staining D ki67 staining E Olig2 staining. F Caspase 3 staining

Fig. 5: A,B H&E stained slides of representative Arf -/- Ink4a-/- adult mouse brain tissue which received the TrkB-

T1 knockdown construct C HA staining D ki67 staining E Olig2 staining. F Caspase 3 staining

Fig. 6: A,B H&E stained slides of representative Arf -/- Ink4a-/- pup mouse brain tissue which received the TrkB-

T1 knockdown construct C HA staining D ki67 staining E Olig2 staining. F Caspase 3 staining

Fig 7: RNA Seq and dot plot of gene enrichment analysis of genes which are upregulated when TrkB-T1 has been 

knocked down
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Fig 9: Kaplan Meier curves 

demonstrating a significant 

increase in survival between 

the TrkB-T1 knockdown and 

control group in wild type 

mice and no significant 

difference in Arf -/- Ink4a -/-

mice


