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T TASEAS B R RE T 4 e 2 T AT e e i) ik . BEAE 2RAs B B IR A
R R, T RBURE) 3D B R4 245 B Y BRI B W gl iz v H]
TARSN T2 MO BE A %5 5E - AT S BRI SE 88 B B 7R R 8 /M RAEs B R R IR R A4 T
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KEIR: AFIRTAM, REBEREIR, R

4’.”‘4%1#@%@% (Greiner Bio-One, catalog number: 188261)

2. Plates, 24 well (Greiner Bio-One, catalog number: 662 102)

3. Matrigel, growth factor reduced, Phenol Red-free (CORNING, catalog number:
356231)

4. Advanced DMEM/F12 (adDMEM/F12; Life Technologies, catalog number: 12634-
034)
GlutaMAX, 100x (Life Technologies, catalog number: 35050-068)

Penicillin-streptomycin (Life Technologies, catalog number: 15140-122)
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10.
11.
12.
13.
14.
15.

16.
17.
18.
19.
20.

21.

HEPES (Life Technologies, catalog number: 15630-056)

B27 supplement, 50x (Life Technologies, catalog number: 17504-044)
N-acetyl-I-cysteine (Sigma-Aldrich, catalog number: A9165)

A83-01 (Tocris Bioscience, catalog number: 2939)

Y-27632 dihydrochloride (Abmole Bioscience, catalog number: M1817)

Human epidermal growth factor (EGF) (PeproTech, catalog number: AF-100-15)
Recombinant human Noggin (Peprotech, catalog number: 120-10C)
recombinant R-spondin 1 protein (R&D Systems, catalog number: 4645-RS-025)
(DiHydro)testosterone (5a-Androstan-173-ol-3-one) (Sigma-Aldrich, catalog
number: A8380)

DAPI (Invitrogen, catalog number: D21490, use concentration 1ng/ul)
EpCAM-PE-Cy7 (Biolegend, catalog number: 118216, dilution rate1:500)
Tacstd2-APC (R&D system, catalog number: FAB1122F, dilution rate1:20)
Collagenase/Hyaluronidase (STEMCELL, catalog number: 7912)

/N BRI S R AL

J& 5y ZIRE
Advanced DMEM/F12 —_—

Collagenase/Hyaluronidase  10x #if¢

Y-27632 10 uM

HEPS 100x HiFe
GlutaMAX 100x Hi ke
Penicillin-streptomycin 100x Hifs
Primocin 500x ke

HIPARS RS B R 955 (Gao et al., 2014 and 2016; Drost et al., 2016)

2 P X5 IR L
Advanced DMEM/F12 e
B27 50x ikt
N-acetylcysteine 1.25 mM
EGF 50 ng/ml
Noggin 10%
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R-spondin 1 5%
A83-01 200 nM
DHT 1nM
Y-27632 10 uM
HEPS 100x Fike
GlutaMAX 100x ik
Penicillin-streptomycin 100x FifEt
Primocin 500x Fi ke
&

1. ZETFAERTERMM 5% (BD FACS Aria Ill)

2. Y5 FR4E (Thermo)

3. LAl (Eppendorf)

4. Wi (Eppendorf)

5. ZRRZ Thae LRI (BioTek, Cytation 5)

1. /NRETSIRM L

1) K—H 10 FE N T2Y & BB Z8AE AT, X T2Y /NREAT % R A8 AL
i

2) CKRTHIRRA A R ACI) /N BRAAR A BCH S I AEAARAI 20U T R BT 51 IR 2 2 4

3) K FUNRAIRT SIS 0.75 ml /BRI ZI ARV AL 1.5 ml TE B B 0
i, FHERFHES TR aTFIRBTRE, FESON 37 °C B 3RAAE AL 30 min.

4) HAERHETYI AL S E R E 2 min, AR EE.

5) JOA 1 ml DMEM ¥:3R3E ESRIIIRA LTI, e =EiFE 2 min, Bk E
B

6) MIA1ml &4 10uMY27632 ] TrypLE 1, J A 37 °C 3534 1L 10 min.

7) ARG, 1 ml&A 10% FBS ) DMEM £ 1E3H4k, F£FH 45 um 40 i
TR I SRR M, K B A R R R B O TN 0L 300 x g B0 3 min,
Bk 1.
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2. ARG

1)

2)

TN 1 ml T4 3 40 28 il B A AT, 105 AON =8 2 O HLH 300 x
g &0 3min, B g,

F1 300 pl Fitv i 2531 22 el R B it 75 e (. 1 bt & (DAPI. EpCAM-
PE/Cy7. Tacstd2-APC), ¥4 Bl 1) A dm NP i =X 4012 22 v im A\ 4
DUBE, BRI MYTE FERATIR S .

W5 AT I A0 R ) B O A R BV b, RSt 15 min.

PR G, AELOE I A ml R EZ IR, FKE S A g0 R B L
BINZIRE 0L 300 x g B0 3 min, Bk LiE.

Fi 500 pl T R = ik 22 vy 2 4 B ytie, HRH 45 um 1940 B8 K 4
O IR B e e . Aria (1 4335 BT i 4L .

3. TUHMISEE B A A

1)

2)

4)

e & 0 IE A B E 16 ml BLOE RN OHLE, 300 x g B0 5 min, [
Je L B3

M@ R ERT Y IRE S B B R Ak EE AR UiE, IR AR RIREE Dy 2 x 104
ANml Bi#F 4 x 10% ANMml, RIEEE 10 pl 400 B — A H ) 1.5 ml TR &
O, IINSEARRR & Wy i GURHE SN 2 Bk b R E BT,
GiiEa A, AR KT 0% N H . B IEIREL AL BT RS AS B R
3= 1 HERERITIRSY, —ARIEDL 50 pl 25T AT AT 51 IRSE 48 H TR 5
4 500 H(#E 1000 NAHAE, EIERNE] 24 FLEF IR T

RN ARG FRARBN 37 °C YHARIETRAE A, BRSNS o S5 28 i ik [
Ja, A1 ml BTSIRRSEER B R R AL, RN 37 °C B IR

e, =R —RMMIETR . — M2 )a, MRS E IR LS
FE RN,

M 1) BIELERTH NPT M-20 °C KFFIR 1Tk [, SEFFRIT I - 2)

TP IFTRIR TR, FEFEMILEERIR T2 575, PRI AT 19I5 572 o
4. KERIE

AN VIoE FH 4 B0 B A% 22 THRECFLARS A 2% (BioTek A ] [ Cytation5) 2 GENES &

PEHATEAR B  EUE R AE S B B I iR FE . Greiner 24 FLER 1 R ~F S %0k B LA
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1, “Imaging Parameters”t [{]“Bottom Elevation” s} T % b Bt B 5, Al AR ¥E S2BrdA
FEFR 375 T = TR SR A A

Plate Description X Plate Description - Imaging Parameters X
Nome: Catalogue # =
T == — R N | —— e | (Distance from tp of carrie I o focus posion)
Concel
Dasplay Fiter: Mcropla [ Define Accessble Bottom Focus Region
Help

Number of Rows: |4 Number of Columns: |6 X/¥ Positions (3)

te Width: 5400 m Plate Leng pm
Generate defauit values from existing well definitions
Plate Heght: 19940 m Stacked Height: um
te id adds: 3500 pm [Jincuge g Parameters ToplLeftY: (6746 pm TopLeftX: (8750 pm
. >
Bottom Right Y: |79160 pm Bottom Right X: | 119223 um
71010 111473 Auto Map.
Dot ALY = Botion Ko L Bottom thidness (2): [250 pm  (Distance from bottom elevation to lowest position in bottom region)
jell Shape: @) Crde Rectangle
4 Dameter 500 | um Max distance below carrier: [0 pm  (Max distance below the top of the carrier outside the bottom region)
[ side Hoider
Side v pm Side Length: n o

| [oo0000 | T

[Jshow 2.5 me grid Load Plate Pichre... Cancel Help

& 1. Greiner 24 fLIREHRRSHERE

Cytation 5 £ Dijfig AR BEAR A BB USSR 75 1) G FEIRIIEIE, A=A+
fi I #)72 Bright Field, 4R P R A 2OGE S, ATRINESINZO s EE (%
2A 1 RFP i), 2) &iFaMliE KB e2% (4 lllumination, Integration
Time 1 Gain t). E#J7320 (Focus options). I Z b FA1ME F [E € 2 R A 1
7750 (Fixed focal height). 3) XFT-3&)5 i PR i 30350 75 ZE I B Z stack. AR¥EHE
an ERE B P S BR AR DL, FATKIA RSB RIEE (Z stack) Ef7E 2300
um % 3320 pum (11X 18 P, B3R AT 2300 um Abse SRR R R (I 2B),
e Z A _EILAEE 4 )2 (number of slices), P2 HIIEFE (step size) A 340 ym,
A2 3320 um L4 (K] 2A). 4) WEMBHUEE (Montage). A% 6k
I T 8 FR LI EIR (B 2A). 5) TE“Imaging Step” i AT I M % £ Z 1
5. &MMESHRE TS, BITEFP#ITME.

VE: 1) HEIRET. HH T5% RGN LA, BRI I AF 2 [ 2) 4R
PAL I FE il (0 B APV TR, A AR AL XTI R, &5 297 K5
/]
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‘ agin | Channel 1: Bright Field
| steoLave: o> O Autofocus
Mg : i °
[ " Image: e (® Fixed focal height [bottom elevation (2500 ) + offset]
‘m tofocs brreg F frst channel (+
. Offset (um): |-200 (Fixed height: 2300 m)
™ form umination correction
Fuaspor
Autofoaus Options
Color ErartFed v R :
Exposre Juto LY
Imnsten: [10 Bumaten
e 5 e
Gan: Gan:
e beacons
Forzontal offet fom
ertcal offet fom =
Stack Mertage
A2 stack
Avontage z y
Humoer of ( J\ Vibration Detection Options
Steosae: |34 i 7 O Thveshold: [0.01
ages below focus pont
e = Images to average: [1
tom-> W <o (1=dsabled; >1=enabled)
= 9 25
Montage (rows x ok
B3 mage to
o overep ® Auto for sticing Guston Mortage evre nel
Cokas . Rows 1% um
| = == o] [Coma (5

& 2. Cytation 5 KBS HKE

5. FEgH
B E B A B an s . JRATTE S R BEAT AL, R4S W13 HE AT BUR B9 4%,
K[/ — A FLH R — ZE RS P R KB, SRR AT B I R T
W SR PH S I UG EAT 8, 23—k B A B, S&EAAE kS8
LEANZHERRE R . REHATEER 2, Rk s LRSS E
P, RARINFENLPRRBERE LR HREE R

Cytation 5 EUZ AL K 73t ik B

F—. W& F 3 7 image stitching”, B — LA R AT A A BEAT BEE, 153
BAPHEE T (E 3A. K 3D).

% 5 Xf“stitched image”#H T 41“Z projection”, & — /N fL A stack 2 & stack
4 =AZmm R G T RS, BRI =2 EGEER R IkE A (B 3B-E).

H=: X3 EIN“z_proj_stitched image” 1T 74T, BEE BHIZ B & K /NES
Bk KRR E (K 4AE). HEFEEEM NS (K 40C).

V025 . “subpopulation analysis” 25 =25 H [l % H 2 8% B b AT AR ROk, HE
BRANTT & 2 B . iR R R (mean). [EIE (circularity). AR (area) 254
PRI EF R ETRE (K 4D, K 4E), &8 M s, nh
. Ry AR, RPRTARREAFLRRE BN ML TR R
Ve ) TR TR DB IR T L 2L 2D JEAE K, stack 1 #9/5 1
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2D LRI L EGTE, WIRZ 5 R 25001 )7 2295 75 B HI B, I AT
WIBIRF 2 FH 4 ZEHTH . TG 7 5 H HIHIGET G0 - 2) B
DI, LR & E 9 Fusion method” Ll fFZ = EHT 1 AR, ZZ 145 7]
PEHFFR GG HI7F7% Method”. /& /i 1% 77 AT 1 4l 2% 772 777 /7“Downsize stitched

image’, kL IRDI, A ZEFFE UM -

A B (o4
Image Stitching p Z Projection X | | Z Projection X
Registration chamel:  gright Feld % Channel 1 Channel 2 ‘ Channel 1 Chamnel2 4
Montage size: 7371 x 7371 (103.63 Mb) Channel: Stitched[Bright Field] ~ B Channel: Stitched[RFP 531,593] vl =
Fusion method Use setts Top: #4 [Fuse settings of channel 1
O Average . +1200.0um T
T 1200.0pm > + i
O Maximum
(6 hesctenc (O standard Deviation| tan
[ Crop stitched image to remove black rectangles on the borders Omedan Median
[JFil gaps between montage tes with local background color Htion e 2
e Size of Max. fiter: [11 [2] px E
Reduce image to: [0 | % Top sice: [ < Foas e
Final image size:  Up to 3700 x 3700 (26.31Mb) ot P E Bﬁ:};ﬂ P E
Data out prefix: [sttched | Data out prefix: ez Data out prefix: ZProj_2
EAshow Mshow show
o] | coel Heb o1 [ coe rep I = )
D
raw image stitched image
L™ | P TN
. 3 & Y
o te o
q . © ® ¢o D,
e, { ¢ .J e o op
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®
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E
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A ' el *? 4 T o’ ® ?.-'9 o’ 4 ‘el o e
. o.ﬁ.“. s . ."..' s - o..'.. e 0_0.%.. .-..
. - L] L . . . L
"~;' . : . .&‘o. 3:, : . .4‘; s.,; . "‘;_ 3.,:. .
. " - ‘> » N
*¢he P, ek, o, °¢&I ®, *¢l, »
o ] [ 4 . & ., L 4 o CL R L . o o8, L 4
oe,° de,? on." R

Copyright © 2021 The Authors; exclusive licensee Bio-protocol LLC.


http://www.bio-protocol.org/e1010201

w
b|0_1 01 www.bio-protocol.org/e 1010867 DOI:10.21769/BioProtoc.1010867

& 3. Cytation 5 545 Kt B BULE A B 55 image stitching” ()
SR E . B. W]l stitched image” AT 2 H K E . C. RFP stitched image
Beit GEBABIZAA B S H0 B ). D. 2 B R GG B A BRI, A
i71“raw image” & 15 4R VY S FHLEY i B 5 “stitched image” B2 RE A B 53t
IR RCR . E. 2420 B S RO E“stack 27, “stack 37, “stack 3"f5H
BB = WERNER, “ZprofZK—. =. WZE1EBRIET NS NG
Kl

| ad
Primary Mask and Count _ Secondary Mask ~ Calaulated Metrics  Subpopulation Analysis These options only affect the creation of the Primary mask of the Detection Channel.
They do not alter the intensity measurements.
Channel: ZProj_2[Stitched[Bright Field]]
To perform Background Flattening that alters raw image intensities, you must:
Threshold - Add an Image Preprocessing step prior to the Cellular Analysis step,
Do e [ - Then, choose the results of the Image Preprocessing step as the input for the Cellular Analysis step.
[1Background flattening
sadpncs
Mauto
it objects. .
Dselt touing bjec (Roling Ball iameter) 3000 pm
[l holes in masks Advanced detection options... 260 pixels
Object selection
Min, object size: 40 pm Image smoothing strength: I:I Cydes of 3x3 average filter
Max, object size: 1000 pm
Evaluate background on: l:l % of lowest pixels
[Jincude primary edge objects
[ analyze entre image. Plug... Primary mask: Use threshold mask ~
oK Cancel Help
aony | o] [ cancel e
Primary Mask and Count  Secondary Mask  Calculated Metrics  Subpopulation Analysis Primary Mask and Count  Secondary Mask  Calculated Metrics  Subpopulation Analysis
Select the welldevel results to calauiate: ] None Subpopuations
Caiculate | Show Data Name Format Color Effect i oy R add
%] (& |celcount <Cell Count> Decimal,0 Blue scale < 5 1T4AND O AND Areo>=0 AD =
%] [ |Object Size <Object Size> Decimal,1 Blue scale
%] [ |Obiect Area <Object Area> BestFit3 Blue scale | : Delete
[A |obiect Sum Area <Object Sum Area> BestFit3 Blue scale Name: Hghght color n charts: [ -
Object metrcs:
[ |Obiect Mean{ZProf 2(Stitched[Bright Fieldl] <Object Mean[ZPro 2 Decimal,0 Blue scale - P
es
B | O |obiect Crcularty <Object Circulariy> | <BestFit.3> <Blue scale> i BRI
ty
A0 conditans v met
e
Dok
osa
Generate object mask files Select or create object-level metrics of interest...
Apply oK Cancel Help | Cancel H
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Z proj Primary mask organoids subpopulation
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& 4. Cytation 5 FRAR AT T A R AT R RE A-B. BB I BME . AL KhEE
SR REEHETEIL, C. ARFEERNZSH. D. @Bd &k B LH S0
“subpopulation analysis” [ I {&, P& & b &F & 202548 5 B (organoids
subpopulation). E. &% E W15t Bl ik R B KO HE 7 dr B e A R B (6 B
IR o Bt Bl t 2R 88 B, SR E AR A 2R Al B IR BB I KA B .

BRS55H

N TR A Tacstd2 FATE luminal-C 202 75 2 BoA T4l ifigae, RATE T2Y M
/NERATBIRRELUE A SO AN, G R 4EH ARG Epcam Bk, AN
W RIBERIARCEE YFP, Luminal-C 4iffiric & H Tacstd2 i sUHiAAk L A 2 S 40 il 4
KL DAPI 5/ BUHT #1 R an  B sk A7 e, i e a4 43 4K Tacstd2 PR
luminal-C 41 f1 Tacstd2 BIPEE AL ok, JE0 TR EE I (B BA). 1£
Bk 7 d 25, WIX=SE MR Y N S8 B AT, AT DLE I 2
Tacstd2 BH1%: luminal-C 40T 2S5 B AHEC T Tacstd2 [ i 4 i S 7 1 )
BHEZ. ARE K (K 5B). &idgiitatr, FATKI Tacstd2 BHYE luminal-C 4 ffl A
A R RS BB LLRES T BUCE K2R3 (K] 5C-D).

A Gated on T2Y mouse B C D .
prostate epithelial cells c 15 o 8 o
5 + 0 - o Nyl
10’ % - s o B e S~ Bt x !
: 0|28, e 5= g4
10 3| & - -3 EX10 S : :
g, °o|F 3° } s i L oS
<o w| ot . o= Al T 82
3 8= . e85 8 G
0 ' ElN g £ c 1
Sod o i 3|8 ¢ oy o
- S R | vz = =3
\°""] Tacstd2” lumin ] £ (o] 0 u‘l:-’ 0
ey e ey =2 A =
B =

YEP MTacstd2” Luminal M Tacstd2" Luminal-C
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B 5. FREBERHRNRBERRBE A I 5% s BRI T2Y 7 BT 51
fif4yit Tacstd2 M PERIE FE4i i Tacstd2 BHM: Luminal-C 40fd. B. tH Tacstd2 B
PERE R4l il Tacstd2 BHYE Luminal-C 40 BT R HI2E S (BR N 500 ym) .
C-D. Tacstd2 (PRI 4l . Tacstd2 BH 4 Luminal-C 40 3588 B % (C)
MAEBE KNG (D) (Guo etal., 2020)

Boigt
H R = MR I 2 T K 0 SCRFAN R DL 1 5o Skl rb DR 272 5 201 41
B s G O A S A AR & SR R A 4 T IR BOM G A5 D

BEE
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