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Project Basis

e Continuation of previous work done in the lab

* snRNA-seq identified 26 cell-types
 DLPFC BAS8/9 tissue

* OPC2 and Ex7 cells had largest number of differentially expressed
genes between control and MDD
* Oligodendrocyte precursor cell subtype
e Deep layer excitatory neuron



Project Basis

Protocol to Separate Nuclei

DLPFC Tissue ‘ ? ‘ Sorted Cells




Project Basis

Fluorescence-assisted Nuclei sorting (FANS)

DLPFC Tissue

* RNAScope ISH

e Repurpose for nuclei sorting
* Already optimized in the lab

* Immunostaining

e Use of fluorescence
conjugated antibodies

v

FACS
Machine

Sorted Cells




Targets

* OPC2 & OPC1 * Ex7 & Ex6

oPCl1 OPC2 Ex6 Ex7

A lot in common for OPC subtypes; Difficult to separate with few marker genes for Ex7 subtype.
— sorting for both cell types for each



Targets
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Targets

e Ex6/7
 FOXP2
* RORB
 NeuN (protocol validation)
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Targets

* OPC1/2
* MYT1
* PRRX1
* ZFPM2
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Targets

* OPC1/2
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Results

* Jan 20. Nuclei Extraction with RNAScope ISH
* Loss of nuclei pellets from multiple washes
* Low nuclei visibility under the microscope
* No significant signal detected under microscope




Results

* Jan 24. Nuclei Extraction with AB

° O P C Alexa

Rabbit Poly MYT1 (A10824) OPC 488 1/2000

e MYT1 1 (anti rabbit)
Alexa
e PRRX1 Rabbit Poly  PRRX1(A10237)  OPC 488 1/2000
2 (anti rabbit)
e /FPM2 Ny

Rabbit Poly ZFPM2 (A9868) OPC 488 1/2000
o EX6/7 3 (anti rabbit)

Alexa
* FOXP2 RabbitPoly ~ FOXP2 (A5677)  Ex6/7 488 1/2000
4 (anti rabbit)

Alexa
Mouse Mono FOTR LA Ex6/7 488 1/2000

d NOﬂ-SE'ECtIVE 5 5eil7Es) (anti mouse)



Results

 Jan 31. Nuclei Extraction with RNAScope ISH 2
* Positive, Negative control, SLC17A7 & GAD1
* No significant signal detected under microscope; very weak signal

Negative Control Positive Control SLC17A7 GAD1




Results

* Feb 7. Nuclei Extraction with AB

Alexa
* RORB RabbitPoly  "ORBIPAS i 6/7 488 1/2000
Ak (anti rabbit)

* Increased tissue mass for nuclei extraction from 50 mg to 100 mg
* No significant signal detected under microscope
* Non-selective binding



Results

* Feb 14. Nuclei Extraction with AB Alexa

1 Rabbit Poly FOXP2 (MA-531735) Ex 6/7 488 1/2000
(anti rabbit)

* Tested to see if formalin fixation Alexa
improved results 2 Rabbit Poly FOXP2 (MA-531735) Ex6/7 488 1/2000

(anti rabbit)

 Tested different concentrations A

. . . po 3 Rabbit Poly FOXP2 (MA-531735) Ex 6/7 488 1/2000
* Neither showed significant result (anti rabbit)

under the microscope. Alexa
4 Rabbit Poly FOXP2 (MA-531735), NeuN-647 Ex 6/7 488 1/2000
(anti rabbit)

Alexa
5 (f) Rabbit Poly FOXP2 (MA-531735) Ex 6/7 488 1/2000
(anti rabbit)

6 (f) Rabbit Poly NeuN-647 Ex 6/7 NA

Alexa
7 (f) Rabbit Poly FOXP2 (MA-531735), NeuN-647 Ex 6/7 488 1/2000
(anti rabbit)

8 (f) None None Ex 6/7 NA
9 (f) None No Hoechst Ex 6/7 NA



BD FACSDiva 8.0
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BD FACSDiva 8.0
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Results

* Mar 2-3. Nuclei Extraction with Modified RNAScope (3)

* Visually under the microscope: specific?
* Could not be detected by FACS machine.

Negative Control SLC17A7 GAD1 UBC C1



Animal/
-

* March 9. Nuclei Extraction with AB Coat  FOMPPAS: gy AlexadeE1/2000

poly (anti goat)

* FOXP2 Goat FOXP2 (PAS-

2 (4C) Alexa 488 1/2000

Ex 6/7

poly 17977) (anti goat)
e Retested Mouse-Mono FOXP2 AB (Feb 14th)
. ) 3 Mouse FOXP2 (MA- Ex 6/7 AIex'a 488 1/2000
* Likely used Rabbit poly on Feb 14th Mono  531735) (anti mouse)
* No significant results under microscope sa) Mouse  FOXP2(MA- . Alexa4881/2000
Mono 531735) (anti mouse)

Goat Mouse




Probe Synthesis (Probe-Seq v.1.3)

* Mar 13. Probe Design/Synthesis Steps

* Following procedure from Probe-Seq v.1.3
* Obtained gene-specific BED files

* Further work stopped due to COVID19



Further Directions

* Test the Probe-seq protocol with the designed probes
* More antibody testing

* FACS Machine usage

* Consistency in nuclei pellets



Overall

Techniques Knowledge

* Brain sample preparation (cutting) * In situ hybridization

 Tissue homogenization Flow cytometry and cell sorting

* Immunostaining & RNAScope Various __ -seq technologies

* Image analysis Use of transcriptomics for cell specificity

DNA Methylation in neurons and glia



