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R_ec_en_t frc_)nt-end auto_ma_lted sample_s prepe_lra’gi_on for SQ_P has paved the way for Cell Lysis: The cells were washed thrice with 1X PBS (Gibco, no calcium, no iPSCs are maintained in mTeSR1 on Matrigel Samplo sot MS2/MS3 quantifcation  High-confidence protein Reporter  sample Name

minimization of quantitative proteomics variability. Additionally, many current state-of- magnesium) and finally resuspended in 1X PBS. Cell concentrations were and seeded at high density in Y27632- identifications 126 PSCs-3920

the-art MS in the market are capable of global proteomics detection of very low measured using an automated cell counter (BioRad). For each cell line, 200,000 o supplemented media (Day 0). From Day 1, LD USRS 1210 Pece307

protein sample input (e.g., <50 picogram total digested protein on column), and are cells were collected in LoBind 500mL tubes (Eppendorf) in duplicates and 2 NGN2 induction begins with doxycycline and homegenate samples 126N [PSCs-4307
within the estimated range of 100-300 picogram total protein content in a single cell. centrifuged at 10,000rpm. The supernatants were discarded, and cell pellets were S ?‘flal S'\Q'At‘)D '”h'g't'l?’” t('SB43't1h542t" LDngmR?A)\’ 7 offline fractions Y e ey
Even with these SCP biotechnology advances; a major challenge still exists to apply o e ' - ’ - - ollowed by caudalization with retinoic acid (RA) TMTpro 18-plex 129C  Cortical Neurons-4307

9 o - er: . . stored at -80°C until processed further. Proteins were extracted using a lysis buffer and ventralization using Smoothened agonist . Sunaptosome samples .

these analyses workflows studying individual neuron. Specifically, difficulty in isolating . . . SAG). P 1 selostion start Dav 2. O ynaplo: mp 130N Cortical Neurons-4307
- - - - - . . composed 1X RIPA buffer (Cell Signaling Technology) containing phosphatase and ( ). Puromycin selection starts on Day 2. On + 9 offline fractions 130C  Motor Neurons-3920
biologically viable single neuron prior to proteomics sample preparation. We rotease inhibitors and SDS was added to a final concentration of 2%. To each cell Day 7, cells are dissoclated and replated onto TMTpro 18-plex 1IN MotorHourons 5929
mvestlgrate TMT-labeled proteomics strategy to study neuronal cell-type proteomics P . 0 £ PDL/laminin-coated plates in neuronally . Brain homogenate samples 131C. Motor Neurons-4307
(nCTP)™ of ALS patient’s iPSC differentiated neurons. pellet, S0mL lysis was added, and the cells were gently resuspended and heated at 5 supportive media (Neurobasal + B27, N2, 9 offline fractions e

95 C for 10 min. The cell Iy_SateS were sonicated In_a water bath sonicator for 15 g neurotrophlc factors). Media is refreshed eYery *MS2-based quantification provides more protein identifications; MS3-based quantification 133N Microglia-3920

min. Lysed cells were centrifuged and cellular debris were removed. < other day to support motor neuron maturation. provides better quantitative accuracy 133C Microglia-4307

134N Microglia-4307

o Data Source: Proteins : Abundances (Grouped)
This is based on Zhang et al, 2013 and subsequently Tan et al, Distance Function: Euclidean

2019 protocols. Dox-inducible NGN2 iPSCs are first cultured in Scanns Scaly Betore CRsiering
mTeSR1 on Matrigel until ~80% confluent, then dissociated and

replated in pre-differentiation medium containing doxycycline to in- -

Workflow Protein Extraction and Digestion: Proteins were reduced using 10mM DTT
s 200K Cell 2, o (Sigma Aldrich) at 60°C for 15 min and alkylated using 20mM |AA for 20 min in
| sample S P Digest TTpro 16-Plex dark. Proteins were precipitated overnight at -20°C using 5 volumes of chilled 100%
— m = i % Lg”‘*i\ m— _‘?@ —l acetone. Protein pellets were retrieved through centrifugation at 14,000 g for 15min
{ &= extraction \v :.:"( L 0 at 4°C. Fresh 80% acetone was added to the pellets and repeated for a total of 3
P — »{:"5 S washes. The expected protein yields were calculated based on the number of cells
collected in each tube and the enzyme : substrate ratios were adjusted. Enzymatic
digestion was initiated by addition of Lys-C (Wako) and incubation at 37°C for 4h.
To the mixture, trypsin (Promega) was added and incubated overnight at 37°C. The
digestion was stopped by addition of equal volume of 1% TFA prepared in 99%
iIsopropanol. The samples were centrifuged at 14,000 g for 15 min at 4°C and

Control line

duce NGN2 expression. After 3 days, cells are dissociated again
and seeded onto PDL/laminin-coated plates in classic neuronal 2a 0 e
medium. Day 0 is marked at this point. Doxycycline is maintained | | |

only until Day 7. Media is partially changed on Days 7, 14, 21, and Cell Types |
28 to support neuronal maturation. Conditions [N  —
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DAPI Iba1

This is based on Abud et al, 2017 protocol with minor modifica-
tions. The process begins with the differentiation of iPSCs into

— supernatants were transferred to fresh microcentrifuge tubes for peptide clean-up. hematopoietic progenitors using a chemically defined medium g £ = = - = = :
supplemented with factors such as FGF2, BMP4, Activin A, VEGF : 2 = 2 : 2 2 2
Acquired raw Spectral data _ | | | -A, SCF, IL-3, and IL-6. By day 6,floating cells are collected and J J 2 J £ J: J: J:
are processed and Peptide Clean-Up: Peptides were desalted using SDB-RPS StageTips (Empore). 2 put back in culture after each media change and cultured in a mi- < < < < < < < <
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by coupling Ngn2 expression with developmental Scientific). The peptides (10mg) were labelled using a TMTpro 16plex Isobaric parameters (e.g., gradient o 189
e | 1 . | - " Label Reagent Set (ThermOFiSher SCIentlfIC) The Iabels were reconStitUted ds per Iength, column Iength, on- ’ 1ng DIA 0.5ng DIA  0.25ng DIA 0.125ng DIA 1ng DDA 0.5ng DDA  0.25ng DDA 0.125-r1g DDA
Koy o, Dol ieyr . SO Ghos  AesanrCouto 4. Jsoh R Kim manufacturers’ instructions and 20uL of each label was added to the tryptic column digested protein load & Proteins identifiedwith multiple peptides ® Proteins identified with single peptides Cortical Neurons | .o50o comparison | Microglia Compar-| Motor Neurons Com-
o S B Tt A e e e peptides. Samples were mixed by vortex and incubated at room temperature for 1h amount, etc.) on our Orbitrap _ Comparison ISOn parison
Cortical neurons [ o : with intermittent vortex. The labelling reactions were stopped by addition of SuL of Exploris 480. Shorter gradients Number of quantified proteins using DIA Proteins Up/Down Regulated il 14) | 1081 o6} 1541 | 160J 451 150
Rapid Single-Step Induction of Functional | CRISPR Interference-Based Platform for Multimodal | § 5o/ " 4 xviamine (ThermoFisher Scientific) and incubated for 15min at room and higher load (e.g, 1ng on- oo 22132233 # of significant proteins (p<0.05)| 547 | 365 = 1073 | 1266 | 1409 | 1512 | 597 580
Neurons from Human Pluripotent Stem Cells Genetic Screens in Human 1PSC-Derived Neurons temperature. 2mL of labelled beptides from each sample were pooled into a 0.5mL column) proyided higher proteip gg 4 of proteins 10g,FC <+/-0.75 - - . s - p— - .
S v oo et | 0TS o et protein LoBind tubes (Eppendorf) and dried in a speed vac for label check | s ITespective of tradi- o
g e e e Mehrnoosh Abshari ©, Michael € Ward 7, Martin Kampmann efficiency. Remaining labelled peptides were pooled, dried, and stored at -80C until iona o tfs S) apt_ 1400 ACkn OWI e d m entS **The authors declare no competing financial interest.**
Microglia {PSC-Derived Human Microglia_like Cells to Study ready for offline fractionation. Dried pooled samples were reconstituted in water E[gfgl Af’é; 380%??3%%2?0:5?- 1200 809 917 o . g9 |
Neurological Diseases and cleaned up using a macro C18 spin column. A 2uL a_Ilquot was saved f_o.r future compared to getting ~1000 or 200 599 205 We acknowledge primary support from the NIH (Yale/NIDA Neuroproteomics Center, DA018343; and
LFQ tests. Pooled TMTpro 16-plex sample was then offline fractionated utilizing a 1500 IDs, respectively, with 400 I 290 N Yale Alzheimer’s Disease Research Center, P30AG0O66508). The Orbitrap Exploris 480 and Orbitrap
ke b it A high pH reverse phase C18 2.1mm column hooked up on a Waters H-Class UPLC. | Sogog on colurn protein load. P T T D o o L e e
E]krt:KtFi[ﬂrKqu{f arlvll i{”lHB::HJ!Z”;JEthAf' ) :g dX d1 rrigla E;agtg)pnes e\g?/raec?one(;ted and staggered pooled into 10 pooled fractions Jlfvcgteins.identified with at least _hgjm__ | et | 0'2_551&?“& U'u_sng'm spectively) and Yale School of Medicine. We also thank Florine Collin and Katherine (Katie) Henke
i Mortazavi %, Monica J Carson %, Wayne W Poon ™, Mathew Blurton-Jones peptides were considered. M Proteins quantified In 0.1% FA B Protelns quantifiedin 0.016% DDM in 0.1% FA from the Keck MS & Proteomics for help with sample preparation and data collection.




