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Gliomas

Glioma — tumor from glia brain tissue
Glioblastomas (GBM) - Grade IV astrocytoma
Highly malignant

Deadly

Glioma Stem Cells
Responsible for invasive potential
and recurrence of GBMs
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Glioma – tumor that arises from glia brain tissue (astrocytomas, oligodenendrogliomas, enpendymomas) 
Glioblastomas are generally found in the cerebral hemisphere of the brain but can be found anywhere in the brain or spinal cord
15.4% of primary brain tumors
80% of malignant tumors in the CNS are malignant gliomas 
60-
Increase frequency with age 
Difficult to treat because they contain many different types of cells 
Average 12-14month survival time 
http://www.abta.org/brain-tumor-information/types-of-tumors/glioblastoma.html
http://www.mayfieldclinic.com/PE-Glioma.htm#.VcuAc5NViko




What 1s Twist1?

Twist1
(Transcription factor)

v

Dimerization

v

Transcription activator as suppressor

Tumor:

* Regulator of Epithelial
Mesenchymal Transition
(EMT)

* Promotes tumor cell
metastasis

Development:
* Regulates mesodermal
development




Experimental Plan

Literature: Decrease in Twistl decreases invasive
properties of malignant cells

Rostomily Lab: Twistl also affects the ability to form a
tumor

Hypothesis:

If Twistl 1s deleted from human glioma cells then 1t
will decrease tumorigenicity
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Most recent finding that twist may affect tumorigensitiy not just invasion 
In glioma cells it may affec tumor geenesity 


How to Determine Twist1
Function i1n Glioma

I.oss of Function:

- Cre/Lox Technology
- siRNA
- CRISPR/Cas9

Gain of Function

- (Gene overexpression
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Twist is a transcription factor that regulates mesodermal development, promotes tumor cell metastasis and enhances cell survival in response to cytotoxic stress
Twist has been observed to decrease as age increases, 
Sox4 directly regulates the expression  of Ezh2- gene repression (pubmed)
Ablation of Ezh2 expression prevents EMT 
Forced expression  of Ezh2 restores EMT in Sox4 deficient cells 
High levels of Twist1 promote EMT and tumor invasion (unraveling the TWIST)
Serial Dilution and Transplantation Assays – Twist1-depleted tumor cells from papilloma and squamous cell carcinomas (SCC) showed reduced ability to form secondary tumors 
Homozygous deletion of Twist1 reduces cell proliferation and increases cell death 
Complete deletion of Twist 1 in paplioma cells does not alter expression of EMT – Twist 1 is neccesary for conferring cancer stem cell properties through EMT-independent mechanism 

Cre/Lox Technology – successful in mice 
siRNA- small interfering RNA formed in cell from shRNA or long synthetic dsRNA and binds and cleaves target mRNA 


Clustered Regularly Interspaced Short
Palindromic Repears (CRISPR)

% InDel resulting in premature Hmwbgycﬁ_ectedrecomb’naﬁmh’
stop codon precise gene editing
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Twist deletion may reduce
tumor malignancy

Survival of U87NT vs
dTwistA

U8/NT =
U87dTW-A —

P=0.0004

U8TMG T98G
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Moitonrered of levels o resitual twist which is showed in the middle pannel you can see that in U87 most efficient construct seems to be twistA because there are slight marks on twist B and twist C 

Two stem cells lines to test crispr cas 9 systems 
There are two independent constructs to delete twist 
In vitro
Why in two cell lines?
Because U87 is highly tumorigeneic 
T98 is much less tumorigeneic 
There is a lot of data that twist affects these cells
Iin order to generalize the affect of each consutrct two cell lines were used 
Generalize efficieny of the project of deletion 

The blot is over exposed – deliberately to see possible residual affects because it is not very quantiiative 
One control was B Actin – in all mamanlian cells protein and other control was detection of cas9 using Flag antibody because cas9 has a fusion flag so you can use flag antibody to detect cas9 

In vivo experiment selected U87 TwistA more dramatic loss of twist and they were injected intercranially into immunocompromise mice (nude mice) – don’t reject human cells and lack of t cells so they have no immune system 
Survival curve there is significatn change/delay in tumor deveopment.It seems that Even with deletion of twist tumor still develops or grows (deadly tumors)

TUMOR IMAGES:
Wecannot determine any difference in terms of invasivness or size but in terms of size terminal tumors were essentially the same 


CRISPR – RNA guided endonuclease technology
Guide RNA
Endonuclease (cas9) 
Correct Protospacer Adjacent Motif (PAM) important 
Wild type cas9 makes a double strand break (DSB)
The DSB  is repaired with: Non-Homologous End Joining (NHEJ) or Homology Directed Repair (HDR)
NHEJ: Insertions/Deletions (Indels) which result in frameshifts and or premature stop codons distrupting ORF
HDR: requires repair template, HDR copies sequence of repair template ot the cut target sequence (specific nucleotide changes can be introduced into targed gene with repair template) 



Twist+ uninfected cells are selected
for 1n mouse tumor formation

dTW-A V cells

-TW

-y - - Cas9 (Flag)
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U87MG – glioblastoma cell line 
Prove these tumors that grow twist is deleted 

Prove relationship between twist and cas9
To test this we used a western using cells that were extracted from tumor and they used tumor dervied cells from the tumors and B4 injection there is a nice deletion of twist but 4 tumors tested they showed high levels of twist and cas9 was also tested which showed 

Absolutely full expression of twist and on te other side we tested cas9 and level of expression predicts level of twist and we see a dramtic reduction of cas9 suggesting that cells that grow have a problem with cas 9 expression 
Either it is not expressed or it is expressed at a much lower level 


—

Detection of Cas9 Expression in US7TMG
Derived Tumors Growing in Mouse Brain

Control U87dTwistA
U87NTFlag

Red = positive for Cas9 No expression of Cas9
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Immunohisochemistry 

Same exposure time (600-700 microseconds) 
This clearly shows that 
Non targetting is the control you need a control for cas and expression of targeting sequence 
Need to express construct it should be non functional in terms of deletion 
Amount of cas is supposed to be very close

Inverse correlation between cas9 expression and dtwistA deletion 


What happened?

Injected Cells Resulting Tumor

Expected
Results

Experimental
Results
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U87 They lose tumorigenesity 
Containmentated with ttwist revertants or twist positive cells 


Conclusion

« US87 cells have significantly reduced ability to form
tumors (significantly decreased tumorigenicity)

Next Experiment: Isolate U887 dTwistA single cell

sub-clones that do not have contaminants (absolutely
no twist expression)

» Isolate single cell clones
* Perform screening for presence of mutations

* Surveyor assay and direct sequencing

* Determine which InDels generate pre-mature stop codon
and remove any W'T or twist revertant cells
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Deletion of Cas9
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Out of Lab Activities

Tumor Board Meetings at UWMC
Neurosurgery Conference at UWMC
Gamma Knife at HMC

Neurological Surgery Resident Shadowing
Awake Craniotomy

Bifrontal Craniotomy

Pediatric Neurosurgery
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----- Meeting Notes (8/7/15 10:51) -----
Other activities in the lab 
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