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[bookmark: overview]1 Overview
This document provides a complete index of Standard Operating Procedures (SOPs) for Optical Pooled Screening (OPS) workflows. All SOPs follow a standardized format with detailed procedures and quality control measures.
[bookmark: sop-listing]2 SOP Listing
	SOP #
	Title
	Purpose
	Estimated Time
	Prerequisites

	SOP_001
	Generation of Inducible Cas9 Cell Lines
	PiggyBAC-based iCas9 stable line generation
	2-3 weeks
	Cell line, transfection reagents

	SOP_002
	Isolating Monoclonal Cell Populations
	Limiting dilution cloning
	3-4 weeks
	Stable cell pool (SOP_001)

	SOP_003
	Lentivirus Production
	High-titer lentivirus generation
	4-5 days
	HEK293T cells, transfer plasmid

	SOP_004
	Lentivirus Titration
	Determine functional viral titer
	5-7 days
	Lentivirus (SOP_003)

	SOP_005
	Lentivirus Transduction
	Transduce target cells with lentivirus
	1-2 weeks
	Titered virus (SOP_004), target cells

	SOP_006
	Cas9 Efficiency Measurement
	Validate iCas9 activity using EGFP reporter
	5-7 days
	Transduced cells (SOP_005)

	SOP_007
	Generation of Cell Libraries
	Lentiviral transduction and library creation
	1-2 weeks
	Cas9-expressing cells, viral library

	SOP_008
	CRISPR Library Validation
	sgRNA representation analysis
	3-5 days
	Generated cell library (SOP_007)

	SOP_009a
	Conventional OPS Library Preparation
	Cell fixation, RT, padlock probes, RCA
	3-4 days
	Validated library (SOP_008)

	SOP_009b
	T7 Library Preparation
	Alternative library prep using T7 polymerase
	3-4 days
	Validated library (SOP_008)

	SOP_010
	SBS Illumina Sequencing
	In situ sequencing by synthesis
	4-6 hours/cycle
	RCA-amplified samples (SOP_009a/b)

	SOP_011
	Imaging Using Nikon Ti2
	Phenotype and ISS image acquisition
	2-8 hours
	Prepared samples, trained operator


[bookmark: workflow-dependencies]3 Workflow Dependencies
	flowchart TD
    A[Cell Culture] --> B[SOP_001: Generate iCas9 Line]
    B --> C[SOP_002: Isolate Monoclonal Clones]
    
    E[Transfer Plasmid] --> F[SOP_003: Lentivirus Production]
    F --> G[SOP_004: Lentivirus Titration]
    G --> H[SOP_005: Lentivirus Transduction]
    
    C --> H
    H --> I[SOP_006: Measure Cas9 Efficiency]
    I --> J[SOP_007: Generate Cell Libraries]
    J --> K[SOP_008: Validate Library]
    K --> L{Preparation Method?}
    L -->|Conventional| M[SOP_009a: Conventional Prep]
    L -->|T7| N[SOP_009b: T7 Prep]
    M --> O[SOP_011: Imaging - Phenotype]
    N --> O
    O --> P[SOP_010: SBS Sequencing]
    P --> Q[SOP_011: Imaging - ISS]
    Q --> R{More Cycles?}
    R -->|Yes| P
    R -->|No| S[Data Analysis]


[bookmark: critical-reagents-and-suppliers]4 Critical Reagents and Suppliers
[bookmark: primary-suppliers]4.1 Primary Suppliers
· ThermoFisher Scientific - RT enzymes, buffers, molecular biology reagents
· NEB (New England Biolabs) - DNA/RNA polymerases, BSA, dNTPs
· Illumina - Sequencing reagents (MiSeq Nano, NovaSeqX kits)
· EMS (Electron Microscopy Sciences) - Fixation reagents
· IDT (Integrated DNA Technologies) - Custom oligonucleotides
[bookmark: cost-estimates]4.2 Cost Estimates
· Per 6-well plate (conventional): ~$5,174 (full cost) / ~$2,174 (with UNC enzymes)
· Library generation: Variable based on library size and complexity
· Sequencing cycles: ~$400-800 per cycle depending on kit
[bookmark: equipment-requirements]5 Equipment Requirements
[bookmark: essential-equipment]5.1 Essential Equipment
· Incubators - 30°C, 37°C, 45°C capability
· Thermocycler - Flat-top for plate-based reactions
· Fluorescence Microscope - Nikon Ti2 or equivalent with automation
· Centrifuge - High-speed capability for spinfection (930g)
· Biosafety Cabinet - Class II for lentivirus work
· Fume Hood - For formaldehyde handling
[bookmark: software-requirements]5.2 Software Requirements
· NIS Elements - Microscope control and image acquisition
· MAGeCK - Library analysis (requires Biowulf or similar HPC)
· ImageJ/FIJI - Image analysis (optional)
[bookmark: quality-control-standards]6 Quality Control Standards
[bookmark: critical-control-points-across-workflow]6.1 Critical Control Points Across Workflow
1. Cell Health Assessment - Before starting any procedure
1. Fixation Verification - Complete PFA removal
1. Library Complexity - Maintain 500-1000x representation
1. Amplification Success - Visible RCA products
1. Imaging Quality - Signal-to-noise ratio optimization
1. Sequencing Validation - Base calling accuracy
[bookmark: acceptance-criteria]6.2 Acceptance Criteria
· Cell viability: >95% before fixation
· Library representation: Maintain target complexity throughout
· Signal quality: Signal-to-background ratio >3:1
· Sequencing metrics: >Q30 for base calls
[bookmark: training-requirements]7 Training Requirements
[bookmark: required-training-by-sop]7.1 Required Training by SOP
· All SOPs: Basic laboratory safety, PPE usage
· SOP_001-002: Cell culture, transfection techniques, clonal isolation
· SOP_003-005: BSL-2 protocols, lentivirus handling, decontamination
· SOP_006: Cas9 induction, FACS analysis
· SOP_007: Lentiviral transduction, library complexity management
· SOP_008: DNA extraction, PCR, bioinformatics basics
· SOP_009a/b: RNase-free technique, chemical safety (PFA/glutaraldehyde)
· SOP_010: High-temperature safety, sequencing reagent handling
· SOP_011: Microscope operation, laser safety
[bookmark: competency-assessment]7.2 Competency Assessment
· Practical demonstration of each procedure
· Safety quiz for hazardous materials
· Equipment operation certification
[bookmark: troubleshooting-quick-reference]8 Troubleshooting Quick Reference
	Problem
	Most Likely SOP
	Quick Check
	Common Solution

	Cell detachment
	SOP_009a/b
	Washing technique
	Gentler pipetting

	Low signal
	SOP_009a/b, SOP_010
	Reagent quality
	Fresh enzyme prep

	High background
	SOP_010
	Washing protocol
	Extended wash steps

	Poor amplification
	SOP_009a/b
	Enzyme storage
	Replace Phi29

	Imaging issues
	SOP_011
	Optical alignment
	Calibrate microscope

	Library skew
	SOP_004, SOP_007
	MOI calculation
	Verify viral titer

	Low transfection efficiency
	SOP_001
	Cell confluence, reagent ratio
	Optimize conditions

	Low Cas9 activity
	SOP_006
	Doxycycline concentration
	Titrate dox, check clone

	Lentivirus titer low
	SOP_003, SOP_004
	Cell health, plasmid quality
	Fresh HEK293T, verify plasmids


[bookmark: document-maintenance]9 Document Maintenance
[bookmark: review-schedule]9.1 Review Schedule
· Annual review of all SOPs
· Immediate update for safety-related changes
· Version control through git or document management system
[bookmark: change-management]9.2 Change Management
1. Propose changes through standardized form
1. Technical review by subject matter expert
1. Safety review by laboratory safety officer
1. Approval by laboratory director
1. Training update for affected personnel
[bookmark: related-resources]10 Related Resources
[bookmark: supporting-documents]10.1 Supporting Documents
· Reagent inventory spreadsheets (OPS_Rx_Reagents/)
· Equipment manuals and maintenance logs
· Safety data sheets (SDS) for all chemicals
[bookmark: external-resources]10.2 External Resources
· MAGeCK documentation: https://hpc.nih.gov/apps/MAGeCK.html
· Illumina sequencing protocols
· Manufacturer technical support contacts
