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Abstract

The centrosome -ggeolvleulnasr nparno/c efdsasmei ss i iomc | uedii gnfga nareal
Howeveerry, Ivittl e i st kpopevpirfbeun icosmpeairigaoer!| &ad

these protein i.Meemracowitonnisnet aakseprdtadgceo r ofat i dbhe
proteome in human cell s, such as t hos(ei RI$tCHeocueg
i mmunopr ecfi pprtoatteiolmn compl exes around selected b
of thereoseme, madsd owvpeETibeyomedtr ocol describes exp
i PSCs to dorsal forebrain neural progenitors an
i sol at immunopo eci pitation withoaeinbodpespagatinsg
processing the mass spectrometry output files
software to identify the theiktchAedepnombénsobyce
centrosome proteins, this protocol can be scale
be carried out in batches. |t can p,otemd isagdoi &
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An overview of the protocol for analyzing thedspedi a

pluripote(@tP¥seemveal nedomancePE5EEs are expanded,

popul ation for the nean@GIn iPmdrditdiuadrme n(sSeatei d md uk,e dB,a

for 40 dayan (PSecteidof alir bleagit c a® Tategll i rradteesi.n it

ort#iday of differentiation, for neur alanBitre mPrcyedddu raen
Selected bait proteins are immunopreaingdi nafPedtesuneg
Cei mmunoprecipitated sampl es are analny zRrd) cceMaull € ma s
spectrometry oaurpepaoteésBAWHUsiinlgedMax Quant sofAt waar Datta
anal)y sTihe r es uarper-pprgo cdeastsaed, f il tered, and statisti

(SecBaon@sin DataFamahesi asanalysis is done using
STRI NG to gain bi olDoagnkEc @ In Dmas)laglhinal §Sésti ons

Background
The centrosome is a multifunctional organell e that
we |l | as roles related to deBlolr neynsl, ERWeddeéd piohat hey
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material, the centrosomeoic® liaahdieg hodfy arpairredofst outl

Cc
Cc

entrioles, each with nine tri pdlneatnse doft hmi cnroatthuebru | ar
ent (IFol e$¢ .al ., 2015)

The centrioles exhibit structural di fferences such
which also facilitate their functi onal distinction.

Cc
Cc

apacity to awmchothmbBerappbobtages, whi cdha apreerad gwi is
ilium {Bomatehen 2002; Brugu®s et al., .PRd2pePiac entr

materi al surrounding the centrosome also samdeal 3 ong

c

ontains i mport @&otodsriugnalteithq@uptrt bi20tliMal e)tf 2017 2022

Al t hough fasadtmeidoenalldrygely composed of at ypds otf hdto mou

[

p
c
S

ts generic functions, several coemamaoisdomia e r @vrtollde e 5 st
resence yigpipecekfriametat i (CGamhirpge adt®ega . 2622) exampl e
entrosomal pr ot diomkdotraneril nyg ntarmeerds ohiTif p & rleonctai laitzl egsr  t(c
ubdi st al appendages of taedcroabrosp@eesnfic mpeocalsse

with brain devel opment a Cawmlrig o aesDr tae Igla NFRaANtEED Nadre d te hr enr

d
0

ynamically associ,abheslecleass osomm pheteubdi st al appe
f centrosomal mi crofWwWabgl et o®alyiamo RRdOmMa ;dtunalt.i ,o.nz013;

Al t hough centrosome proteomes hraoseo (bhenednarcsaetng ledbgaad rf, C

e

t al ., 2005;; Mzghlelierratenapadit.e,é s220E®w2dY®amically iden

wi despread analysis of inteypesinghearange sammomigy af

f

or centrosome isolation via fractionat ihonmeanegtaai €5

analyses and does not inform on the | ocation 6D the

f
[

acilitates suchutprioxi mompoudradbed i bg overepptessiagl
mpacting endogenoushmitghtrbobsomensuncviepboarnd setl ealel,

Proteins identbfpedtobobsgmaBi al so not bi ochemical |l

p

We

S

rotein/ str | Ktada redogft eirnt €r0elwOt)
recentl!l y mamppobpedcicpi tation of core endogenous ¢
pectrometry to outline an effective @OONeinlat i.ee &b

Using core centrosomal petdaindanwi tplosoveohapwindibu

r
[

esolve spatial interaction (hemaorkesraaftossutrthe sekf
denti fying the ¢ enbtirnodsionnge parso tae ihnushi kfhoatti RaN Ssso  perxagotl eaii

orgsameci fic disease phreemouypesf whkee mucmrmrotubul e depo
of fered an additional medhmpendeintt bamdreddntf yi rntther and tcir
thetyplels o(fOd Meielrlesat al ., 2022)

Here, we outline in detail this method for interrog:
by describing the specific culitndeceod plher ifipu&sit cef

f

r
[
0
[

ol l owed-i mmunhbpreoi pitation. We end with a detailed

esulting from the previous steps. Adopting this st
nsights | mtamitzlae i omatamédl theee edc omgternes d me , etditreen doifn g hti
rganel l e. The approach cacnelbleulfaurr tthaerrg eatdsa potre dt itsos udei
ncluding primary cells isolated from different spec

Materials and reagents

1.

a bk wn

Human induced pl urHMGUtheP(StC rsetge#h) | chhido HIMBB8®2e § .- | SFi
A) , obtained from theS8elLmhel FaclCkentegr Mbebsabi &st
( AT CC -2C5RL2 )

mTe3R cul t U Urbeasmaddimddupml & B¢ efinCel | TadchholgbhlEd)er :
DMEM/R, Gl tMsaMAX eme™cat @il bgbhau6nbh®X 8)

Ne ur omeadsiadiin-](-Bl ut ami d%c g tGa Iba @2 I L@®%e)r :

B27 suppl eimeami hyiA(lEWWWaoal ogl hudnb®4 4)
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6. Gl ut aMi¥p!l e(@NtGi Mecat al 0g3 TWsNOEE 1)

7. Peni Sitlrleipn omy'¥¢cat ¢ 1Go plcioudnbe22)

8 N2upplemdnt ( Glod®doal ogl haumd®E4 8)

9. Noessential ahmni t&VMdeibdbo nBN4abersQa)

10. 2-mercaptoethandbO0 mM) Gi b'¥oat al o g3136000) e r :

11. 1 nsul i n, hwmahSAKIddemghamo gl habmdle r :

12. Co |l | a gyeprea(bhey /L){ St e mCel | Teadllan olgd guendle r :

13. St e MPAcoc ut™MaGieWec@at al o gA nlulntb5d 1)

14. Gel t r e xre Ma ¢greaiwka, &t or "™ cGitbacl oo gA INAInd 20 2)

15. Ma t rfigrgeevifa b treodru c e d § Catr anli ovgB haamdb @)

16. Lami ni n fr eHo I[IBwgelmbmetrh ne sar coma bAdsderanacthy,| mg mb o mhb
L20-2NMG)

17. PoiLYr ni hyhd rnceb r o mi-Alled rci®athgyma gP 316:5Hh0eMG)

18. Dor somor p kAl M r¢ &ihg magP 1 49MHE)r

19. SB4 3 1hby4d2r at eAl(dSicigetha, | 0 gS 4 3AMB@&)r

200 Recombhumant-bFeGsFi ¢ ( Raprdogt Gust)e r :

21, ROCK inhkBbB828), (¥ mg (SteantCall ¢ g7T2eIdMMn)®l 0gi e s,

22. NocodazoiAd dGacthanao gMhalnble r :

23. Di meswuhyfloxi dest € BHiMBt®g r, e-A | ¢ Bd agtheal o gD Zh43nd)e r :

24, Phosphate buf flel)ed@i ®adt akoPBBINDEL 4)

25. St ewat er ¢ Btralumg0 M&i2nb23 E)

26. Mi | I i QMeviad¢ ledris t(d | | e do rwgantder (any

27. Media filter: mEi26mr 0facaValipng2d03nb40..001)

28. Media filter: mEi26mr fpacaVvValpgdd0oa3nh4er.o001)

29. Tr-b a fNeHC ( G®IH3 ( Mi | | d gptoaleq g6 ©h&3nb&)r :

30. Sodium chlori ceat(@Nao@SpudmBDleg ma ,

3l.L.Et hyl enetdriaaarcietdditc a sadit uMEDTA)at @Sioghaiuimdblerr :

322 Et hyl entei glhty ookt h et etalrer) i ¢ aciad a( BQGEARMORIrg ma,

33.Tri t-bm0 XRBd at al ogl GILNb@ET):

34.Sodium dodecy!l soaf alt egl(35™EAD)e ( Si g ma,

35.2mercaptoet hanol, mol eAcdudira ecthh |l o gpM3IBH KRB YPe ( Si gma

36.cOmpl et e, Mi ni Proteasathhbgbhd3dheTTdC KL )ai | ( Roche,

37.Bovine serum al bAUnNdiroac(hB 5 A PA 21185mY)ma :

38. Protsessmmymgent-RaAd aBabogs0@uinblkd):

39. Protsesimmyagent-R8d aBabog5 h@winblk4d):

40. Pr osesiseya g 8(nBiRa d at al og5 Mwnbk5):

41. Dynab¥mads$ ei it rho glebnavl ogl umdbR) :

42. Dynab¥mads$s ei n G c(atnavlia gldduedmb@) :

43. Mi crpptte tips (any brand)

44. 6wel | cel | c u | Efcuartea | doi g8 Hh&ind@hHra:| c o n
45.10 cm cell culfticarteal dig8 Maienb&Fal con
46. Cel | scr’dpaetal gPRUMMDdlerclanmsogdh udnb®er):

47. 50 LMmal con tlwFbaelsc,onl 5 umes (any brand)

48. Protei ATLlb@samelllmi5Eppencdonf pg 0N B ML &BAAB0108132)
49.Protei ATLbBs h(dEPpemwdornf pg0 MAGnb22240)

50. 5, aln@5Lsmer ol ogi ¢ahypbpantdegs

51. Rabbit poiCDKISERAPI2 -AIred rigiscaha, | o gO & 3B B & r :

52. Mouse pol CNITROBI (&Arattiampgamuinb48 ).

53. Rabbit poiCPdlldn § Adbaimg ga mAUINDR8 ):

54. Moumenoc!| o@BEP1AaMGLt ( hevaittarloogoe 4 a-Bib-8 2 P O

55 Rabbit poilCE®PILI®Ra l( Narvtudsa tBail ool giNdhirRZn@blelr 8: )

56. Rabbit poilCERILOGRal( Memtcikt Mi b A BPBIMdEG ):
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57. Rabpotycl «€rEelI6 3a (tMe r ccka tMai Il d gOmiod 8B ¢ r :

58. Rabbit poiCERPIIBrbal( Aan ti thaotda |easgAdriuMitredr,l 4 3 4)

59. Rabbit poiPYOCI50 { d&Nlo vairse aBti aol | cogdNiBdrdniBb7edr 1. )

60. Rabbit poiOpPdl2o f &dbactaant,d ga m4u3Ind4L0 ):

61l. ROCKnhi(Dt ffiMee Reci pes)

62. Dor som¢r pjhMsnee Reci pes)

63. SB43 1 bA2nM ee Reci pes)

64. PodLYr ni (1h0i nmej( snee Reci pes)

65. Neur al mai ntenance medium (N3) (see Recipes)

66. Neur al induction medium (N3+SMADi) (see Recipes)

67.Nocod 8z 3l)émMee Reci pes)

68.2 M NacCcCl (see Recipes)

69.0. 5 M, EDPHAs7e.e5 Reci pes)

700.0. 5 M EGTA, pH 7.6 (see Recipes)

7.1 M -AC€li s pH 7.5 (see Recipes)

72.0. 5 DMCClr,i spH 6.8 (see Recipes)

73.10% Tr-i0on(X/v) (see Recipes)

74.10% SDS (w/v) (see Recipes)

75. 1 Pwash buffer A (see Recipes)

76. Wash buffer B (see Recipes)

77. Pr osteaamndard (BSA) (64 mg/ mL) (see Recipes)

78. 1lLaemml i buffer (see Recipes)

Equipment

1. Ilnverted microscope (Leica, DM | L LED)

2. Neubauer i mproved cellcabpahogih@dadbathtb)er (Assistent

3. Humi di fied cell culture incubator (any brand)

4. Brand-j Atcpro pi pe-t abagtcalnd g2o6i313eldy)e ( :Pr o

5. Microliter fpi pécbabtéasl o g@i0iahatsRa020at al o gl MAhitP2Rg62at al o g

nNumblerx8 22t 2t al 0gl MBI3INHRY 3)
Il ce bucket (any brand)

Spectrophotometer or microplate reader (any

6
7.
8. DynaMamggnet (Ther mo chitsah ergl dinb®@)i:f i c,
9. 1. 8vmer ttiubael rotavoral cgEmMAMber :

10. Mi crocentrifuge with refrcgeabogonuthdesed)mo
11. Mi crocentrifuge with refrcageabogon@dbdied)mo
12.Chemi cal (fame throaordd)

13. Heating block A@apabiagd with 95

brand

Fi sher
Fi sher

14. QExactive HF mass spectrometer (Thermo Fisher

Software

1. MaxQufamttps: // www. maxqgquant.or g/

2. Per shetutsps: / / www. maxquant.org/ perseus/
3. R StatistihddlpsS-ogf twwawc é&: or g/

4 Microsohtt Exceéel www. ndec/rnoiseBr6obs/ cefrtme H e

Ci t eUzabsa:sF.Ob6aNed A 28 Bpati al Centrosome Prot eadamird vI%rdofNieI5
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Web resources
1. Ensembl Gendime pBr/ dwswvewr. ;iensembl . org/ index. ht ml
2 Proteomics Il denti fihcdatpison /Dartwa keas e a(cPRIKDB)r:i de/
3. STRI NG Dat abasdéb/. sotrrgi/ng
4. Perseus doltument/awwwncoxdocs.org/ doku.php?id=:

Procedure

Tabl na fe n tismealnidn e :
Par:Cekbull ture

A.
B.
C.
D.

Il nduced
Il nduced
Il nduced

Neur al( 402d

pl uri
pl
pl
daty

E(Opt iNoncaold)az ol e

Par tPrloltiealnati on

F.

G.

Cel |
Assay

l ysis

potent

ur i [ @&t ednaty ss)t e m
uripotendays elm el |

BOdn

tre@bdméant

fo(ridt dad al
prot e€din5bdncentration

Par t:l mmbnoprecipitation

stem (cl19daw) ture

cel |

of t

protein

he

cul ture
expansi

cel l s

medi a

on

i sol ati on

per s

and

H. I mmunopnrdésc ihp)i t ati on
l. Mass s pwartirabmed)r y
*The timeline may differ dependheg eshi mheeseweampche
resources.
Gener al notes on cell culture and i mmunoprecipitatioc
1. Cel | confluency is a critical el ement affecting p
splittbogliratedosn thisdeppenldreodddiani dre tce Thibd emadt i
outlines retrospective statistics on the range of
di fferentiations usWeagr ¢ hemme r5¢ | ésdcrtanl yeig npgi-a éolit to supsli snhge
in the initial instance using the splitting ,ratio
such asd:13,2 after day {(Gi gtuCHRleTILGAt iirsducrtiitonc al to
density above a certain | evel.fwhrsntienlgt hreo sceetimliess ,arteo
di retowamds other | ineages.
Tabl e 1. Example range of cel | seeding densities
successful neur al di fferentiation
* Harveste® (per cmSeeded % per
Day O - 350,i9H®, 000
Day 10 1.271Mi7o Mio 630,/ 0d®, 00O
Day 15 690,/D.O® Mi o 300,000
Day 21 820,iD.0DO Mi o 420,000
Day 28 480,8H®, 000 190, 29®, 000
*‘Days since day l1(MfonemrbhlionJduction
2.1t is advi secdulttourevwsa laua tdei ifidheawsatret i ntii nnge pfodrntmar ker

PAXGfroeur al

st ¥AwPRel CTI P2,

Ci t eUzabsa:sF.Ob6aNed A 28 Bpati al
Cel | Birot 8§48l 2DD0O: 21769/4B3ilo2Pr ot oc .
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5.
6.

Figurmatfies of cells a few hours after splScatienbaas
200n ¢

Al t hough a | arge amount of materi al is required t
advantage of this method is that the samples can
samples acrossnatdégeehésparcesomemaess not all of th
control deneendnunopreci pitated at the same ti me. F

i mmunoprecipitations of di fferent baits plus a n
i mmunoprecipitations plus aamegativeypentibk hngah
di fferentiation plus proteomic analysis across the
dependmntratithdelpendent proteomic interactibaist a( e.
CEP120 in neuntdale preddesnifirrodarsh)t od sgamd erenti ati on
nocodanr@MSEOrreanasd i mmunopseogpiamatydednie

The protocol can easily be adapted to other cul tur
ti ssues or from different speci es, given the suff
i mmunoprecipitacalnoded evamtb e pdb tmaiedeotnieons of the st
Unl ess specilfAB aott hreoromn steempler ature is used for w

't is adviwagdnetdo mkflée apEed 7spl antdi whamige ngeltlhe medi

Part I: Cell culture

A.

I nduced pluripotent stem cel I(TIcMINGLe@mn®di a

1. Prepare the medi um:

a. When required, removd) theomTeB® bueekemda&nd (6h
prior to use.

b. Aseptical Loyf amdBeuP Delmenwo LEH Oci®AE MmMTe SR basal m
Thi s mixamedc mTe SiRe meafi tuenr .

2. Coat the plates:

a. Thaw Gemtirea« and diclowt @ dl DXEMeRN Agr € at adoi d g
the pmoxulcy t BHarlncionng ttuhbee upsi de dawn eacthe-wet il me
we l | pl at e, swirl the plate to dHdumitdi buee ¢cblkl
i ncubator hf @r atvelrema gtht?2

Ci t eUzabsa:sF.OdaNed A[{ 28 Bpati al Centrosome Prot eadamird vI%rdofNieI7
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b. After incubation, remove theOpatatdasd: stdcleutwiedr s
wi tiB Liost ed PBSBPAIUSE POKFNRot using stafdPlBBtpaway
coaweld!l ,t hver appl mireaf i | m, &M@ o s toopeetedkt 2

B.I nduced pluripot €MtMINtCeE md3zes$ | cul ture
NoitBeef ore thawing theoaekbdspl haeés)hemé&di umex ROCK i
water bA€h to 37
1. Prepare mTeSR medi unmeMROLKI & mentbed owi t(hi:11Q 000 di
solution) sufficient for thawing and seeding tt
mTe SR+ ROCKIi ) .
2. Prvear it BomTe SR+ ROCKB7n aLFab cmn.
3. Rapidly thaw a vial of viaBliel®( PECosnErwmellhptae a
by placing the cryA@io#dmlinn (aunwadtlera katnly @atce3Ppar i
4. Using Lasté&rimle pipette, t raarshedL BABhemro et ubei nba
mTeSR+ROCHIi.si nfect the cryovial with 70% et hanol
5. Centrif Ugfeorat4d 3miOn at room temperature and remov
6. Resuspend tiRmeLocfelnTse SR+ RIOCKi . Remove thec&at ¢dex
pl ate and add the cell s u s pveenlsli Omlr amulgxnweridy lesvit bh aat
| eastLf1 m2dmm kach
7. Rock thetpliadeeisni @t h directions t oi nreoviend Y€ daits t3
5% £0
8 The next day, remove the InRRS,unsddvalsthb ashle mTed 3B
ROCK inhibitor per A@elbls, COnd incubate at 37
9. Repl ace the medfi ufnrt evdetviemTye SSERam unti | t h@ptciedd &l :al
When the cells are morodnetdi arm <7AaMh% beo rnufslewe rith,st 2 an
10.1't is good practice to observe dé&isl€y t heekl ifkoed er |
mor phol ogy, presence of d(iFifeeureenmtd)ated cell s, an
Fi g2rirduced pluri pditPy@s sdiefnf ered dtsApgr Awf ewpdaygases
splitting. Cells migheel bbokohtwomdg | uBht Seslhmgee
colonies has round cells with tight contacts, wl
confl uenchye, infoSsSGs obfectome round-tard |l ccomdatctwi.t IBcH
em.
C.lnduced pluripotenll MItNeG1 ddah)s éxpansi on
Not:es
a. Here, we describe splitiwiend tshedlielesdtlo6lf6 omplointet iv
of the plates, vol uwmes goaalded.he rati o can be up
b. Havewal 6 pl ate coated with Geltrex ready on the
Ci t eUzabsaisF.Ob6aNed A[ 28 Bpati al Centrosome Prot eadamird vI%rdofNieIS
Cel | Birot 8§48l 2DD0O: 21769/4B3ilo2Pr ot oc .
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c. We desct hpbaes shaegrieng of the i PSCs using a combsinat.i

First, the wells are treated withagtdH d lma gtemea scee |1V

are col |l axealeld sucsrianpger and further dissociated me
d. Dilute the ColilRB®nase Kk&c¢pdl dbiRdult@nder t hawed,

solution ciBACGme keptewatweeksf aodeshould not be r¢

1. For splitt i-wmar m haet IcbeH d &b, | lpar geeLrodsTee SeRn & ®9 \Boill u me's ¢
be slightly increased to account for pipetting |
i

2. Aspirate the medi a LofomtItPhBéSlL weSIvi rdnd heddplZatm a
the PBS.

3. Add LbfmCol | agelPBsS8 (t/ 4 hien wkel |, distribute equal
at AR7or 5 min (no more than 8 min, as the cells

4, Aspirate Coll algoeffBIBSE andmiaedf8R1 m

5, Scratch the welpi getrtsd twiig hata ®i0Ofof erent directi o
cell scraper to detach the cells from the plate

6. Usi ngLmi fdetmt e (or adepeonloboggcah phpethuember of we
15LFal con and cégftar fAgmi mtat30A0lotoanr rt etmipwealayj,urlkee ey

room tempéd8 amiumef drort e cel | clumps to precipita
7. While cells arleofs pmThepShfa g me d A § odlaBcih o ifGetd hceoeaxt e d
wel | s.

8 Once cells have finished spinning, aspiLohtérehhb
mTe SR, by pipetting t hé&8 neiirehsT.U PMaaknad sdwrwen tqari ok
single cells nor very 1i3®r geel d sl Ic aml weeptsia d eGhwanyl sf
di ssociated by mistakMé] nadd ROCKoinemhidlaiyt oo ©®0p

are too | arge, i PSCs tend to differentiate in th
To avoid |l arge clumps, cells can be pépeéinhgdt apb
them up further.

9. Add Lo mesuspended celdiwail xsur Rotckt ddeh pgéfat B8 he
directions a few timefsC andTG@rvobdt ewihéiogltseal
cause the ceilhbBetoeaceumol atlee well and start di
density.

10. The next day, r epllaocfe ftrhees hmaemfdea® Rwitthhi s1 Cspit empo neav e r
When the cells are morodnetdi aarm €7Aah% beo rufslewde i tn,s t 2 an

11.0Once at 80% ddoedll luenayai spl it

12.Continue expansion until having enough cells for

Neur al i(hidMicN@d24Q0ays

NotHer e, we describe a ip00dtl®c oclm fdoirs hg@en ewiatthi nrge u6r(

di ffer drtiigairiedbmd)s can Boomooopr edirpd btat eaons Of DMS
nocodazole treatments (22 | RABi g u.r @¢Ndnap g aairetPcsaurd i n g
be -awmp dsoowvanl ed. For oenacdha yd 0® wwldliss hof 8 0@rT & m.IndAlllgenmgt
the differenti at ipolnatteaspjrivecteciidhep hiumbieng odccording
pl adeessi red. ,Farcwmlar ensplnmgtocasaddicoiuvan alf or potenti al
cells, especially after day 35 of the differentiat

Ci t eUzabsa:sF.Ob6aNed A 28 Bpati al Centrosome Prot eadamird vI%rdofNielg
Cel | Birot 8§48l 2DD0O: 21769/4B3ilo2Pr ot oc .



bio-protocol Pub Il i sSe@: 30

Seeding
iPSCs
(Matrigel)

—_ —
Day0 Day1 Day10
split 1:3

Neural
maintenance
(N3)
(PO+Laminin)

Day15 Day21 Day28 Day40
split 1:3 split 1:3 split 1:3 harvest

FigurSsehgmatic representati on ofi nedxupcaends i polnu rai npdo tdeinft
i P9 €Co®wards nedmomus ofporece@itati on of centrosome pr

A 120

[sparse

-
o
o

O

E O normal density
= 80
c
K] o
2 60
'_:' O y=2.2008x+0.7043
- R?=0.9622
© 40 7o)
20 @) (m]
O
0
0 20 40 60

#10-cm dishes
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1. Dilute Matri gell2 ImMgdtdc K rioml 22 MEddd iIFumida@pmadd at h o
the two 10 cm ACsbE®wsECOmMeavel ansB74 h to overnigh
a. CRITICAA:not |l et the coapilmgeaedarlytttelres antyaplamento

cells and success ofpltaitee e ndoact i onhi $ fmipaht @4
population of cells, which is impossible to sol
b. Before seeding the celOpti oNMaalbyv eiLb KlePBcSapat i ng s
c. PAUSE POFNT:he@!| adieltsle dnot be usedA@mmedi aldsfliyn,g L5
frelshBS upweeks.

2. PrrearAncut ase and mTASR medium to 37

Remove the -meldi aplfatoens 6cont ai ni N®PBISPSCs and wash

4. Add T®.. BAenc ut aikldd twel1 s cont admegend -sfppSCtrteistegda ® np ¢
C) and i ndiCh&tyef 6 537min (no OmtnigaSmetrd apl 8t eni mh ¢

w

the middle of the incubation). At the end of the
in single cell form.

5. After 5 nlonmTeaSdRd PBSmMt o each Acelultaasamntediudilryg col |
pool all Faheoomeltudbei nfgF wrr i4f mgen att 3 ®O®mM temper at

6. Remove thebsiumgroaranul of the cel LopehmTeIRC Rte s
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