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Abstract
Neuroendocrine prostate cancer \(NEPC) is a lethal subtype of prostate cancer \(PCa). Research of NEPC
has been hampered by a lack of clinically relevant _in vitro_ cell models. NCI-H660 cell is the unique bona
�de NEPC cell line derived from a patient, available for _in vitro_ study of NEPC disease. However, this cell
grows slowly as �oating attached clusters, making regular _in vitro_ cell assays such as proliferation
assay and colony formation assay challenging. This protocol provides a simple and practical solution to
this technical hurdle.

Introduction
Neuroendocrine prostate cancer \(NEPC) is a special lethal subtype of prostate cancer \(PCa). While _de
novo_ cases are rare at the primary diagnosis, NEPC is reported to occur in 17% ~ 20% of castration
resistant prostate cancer \(CRPC) via NE transdifferentiation of prostate adenocarcinomas in response to
androgen deprivation treatment \(ADT), resisting dependence on AR signaling as an adaptive response \
(1,2). As AR pathway inhibitors \(ARPI) such as enzalutamide and abiraterone have provided signi�cant
clinical bene�t to CRPC adenocarcinoma management in recent years, it is expected that the incidence of
NEPC will further increase \(1,2). Unfortunately, the available effective treatment options for NEPC are still
limited, and the overall median survival of NEPC with small cell feature is less than one year \(3). As
such, a better understanding of the mechanisms underlying NEPC disease and novel therapeutic targets
against it are urgently needed. Research of NEPC has been hindered by limited experimental models. NCI-
H660 cell is a bona �de NEPC cell line with small cell carcinoma feature, which was originally derived at
time of autopsy from a patient with small cell carcinoma initially thought to be lung cancer but later
classi�ed as prostate \(4,5). It has a similar molecular signature as clinical NEPC \(6). As such, NCI-H660
provides a unique _in vitro_ cell model for NEPC research, in particular, for gene functional study and drug
screening. Like other small cell carcinoma cell lines, NCI-H660 grows in suspension as attached clusters
but unlike hematopoietic cells growing as �oating single cells. Moreover, NCI-H660 grows slowly _in vitro_
with a doubling time around 100 hours \(7). As such, there has been a challenge in using this cell line for
some routine _in vitro_ cell experiments which can be easily performed with 2D culture, such as colony
formation assay and cell proliferation assay. In this protocol, we provide a simple and practical solution
to overcome this technical hurdle. This method was employed in our recent study, providing _in vitro_
evidence of the essential function of a gene named HP1α in maintaining NEPC aggressiveness \(8).

Reagents
NCI-H660 cell \(ATCC, cat. no. CRL-5813, mycoplasma negative, cell identity authenticated) RPMI 1640
Medium \(Thermo Fisher, cat. no. 11875-093). Insulin-Transferrin-Selenium \(ITS -G) \(Thermo Fisher, cat.
no. 41400-045) Fetal Bovine Serum \(Thermo Fisher, cat. no. 12483-020) β-Estradiol \(Sigma, cat. no.
E8875) Hydrocortisone \(Sigma, cat. no. H0888) Trypsin-EDTA \(0.05%) \(Thermo Fisher, cat. no.
25300054) Trypan blue solution \(Thermo Fisher, cat. no. 15250061) Matrigel Basement Membrane
Matrix \(Corning, cat. no. 354234) PBS \(Fisher scienti�c, cat. no. BP399-20) Paraformaldehyde \(PFA)
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solution \(Electron Microscopy Sciences, cat. no. 15710-S) Crystal Violet \(Sigma, cat.no. C0775) Acetic
Acid \(Fisher scienti�c, cat. no. A38SI-212)

Equipment
Incubator at 37°C with 95% air and 5% CO2. Biological safety cabinet Table top centrifuge TC20TM

Automated cell counter Pipette and pipette tips Polystyrene conical tubes: 15 ml, 50 ml Cell culture
treated Flasks: T-25 TC-treated cell culture multiple well plates: 12-well, 24-well Mr. Frosty™ Freezing
Container Gyratory shaker

Procedure
**Cell culture** 1. Prepare complete cell medium as follows: RPMI-1640 base medium with 5% FBS, 10
nM β-estradiol, 10 nM Hydrocortisone, 1% Insulin-Transferrin-Selenium. 2. Recover frozen cell: Thaw
frozen cell by continuously swirling the vial in a 37 °C water bath until a slight amount of ice remains; add
thawed cells to 10 ml chilled PBS; mix and centrifuge at 1500 rpm for 4 minutes; resuspend cells in 5 ml
of complete cell medium by pipetting up and down for 100 times to break cell clusters; plate cells in T-25
cell culture �ask. 3. Renew culture medium: Place the �ask upright for 1 minute to make the unattached
cells settle down; gently remove half of the medium \(~ 2 ml) from the upper layer with 5 ml serological
pipette; renew medium. 4. Subculture: When there are numerous cell clusters \(generally it takes 10~14
days for one passage) �oating, the cells should be split at a 1:2 ratio; pipette up and down in the �ask to
collect all cell clusters, transfer to a 15 ml conical tube; centrifuge, discard cell medium, resuspend cells
with 1 ml Trypsin solution, keep at room temperature for 1 minute; neutralize Trypsin with 5 ml complete
medium; centrifuge, discard supernatant, resuspend cells with 2 ml complete medium, pipette up and
down with P1000 tips for 100 times to completely break the cell clusters; add 8 ml medium, mix and split
to two T-25 �asks. 5. Freeze cell stocks: Prepare cell freezing medium as follows: chilled FBS 90%, DMSO
10%, keep on ice; collect all cell clusters; centrifuge and resuspend cells with freezing medium; transfer
cryogenic vials immediately to Mr. Frosty™ Freezing Container and keep in -80 °C freezer for 24 hours;
transfer cell vials to liquid nitrogen tank. **Colony formation assay** 1. Prepare assay medium as
follows: RPMI-1640 base medium with 5% FBS, 10 nM β-estradiol, 10 nM Hydrocortisone, 1% Insulin-
Transferrin-Selenium.Results subsection, 1% matrigel. 2. Pre-treat 12-well plate with 500 μl assay medium
per well, keep in the incubator for at least 30 minutes. 3. Prepare cells: Collect cell clusters and dissociate
cells the same as step 4 in cell culture process; resuspend cells in 1 ml assay medium, �lter through 20
μm cell strainer; mix 10 μl aliquot of �ltered cells with 10 μl Trypan blue solution; count cell numbers with
automated cell counter; calculate living cell density; adjust living cell density to 2 x 104 cells/ml with
assay medium; add cells to the pre-treated plates from above step at 500 μl/well in triplicates, the �nal
density is 104 cells/well. 4. Colony culture: Gently renew half of the assay medium per well every 4 days,
culture for 4~6 weeks until colonies are visible. 5. Fix and stain: Remove medium, add 1 ml of 4% PFA
solution to each well to �x cell colonies at room temperature for 30 minutes; discard PFA, place the plate
upside down to dry it completely; add 1 ml of 0.5% crystal violet solution to each well, shake the plate on
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a gyratory shaker at room temperature for 15 minutes; discard crystal violet solution; rinse the plate with
tap water in 2 L beaker multiple times until no background staining is visible in the well; leave the plate
upside down at room temperature to dry it completely. 6. Count colonies: the number of colonies can be
counted either under a microscope or with a photograph taken by a digital camera directly. **Cell
proliferation assay** 1. Prepare assay medium the same as step 1 in colony formation assay. 2. Pre-treat
24-well plate with 250 μl assay medium per well, keep in the incubator for at least 30 minutes. 3. Prepare
cells the same as step 3 in colony formation assay, adjust living cell density to 2 x 105 cells/ml with
assay medium; add cells to the pre-treated plates at 250 μl/well in quadruplicates, the �nal density is 5 x
104 cells/well, four to �ve plates should be set up for determining cell growth curve. 4. Culture cells in the
plate by renewing half of the medium every 4 days; �x cells at appropriate time points, considering that
NCI-H660 cell grows rather slowly, our experience is to collect plate and �x cells every 7~10 days starting
from day 1 for 4 consecutive time points. 5. Fix and stain cells the same as step 5 in colony formation
assay. 6. Determine O.D.: add 250 μl of 10% acetic acid to each well, shake the plate on a gyratory shaker
at room temperature for 15 minutes to dissolve crystal violet completely; measure the O.D. at 572 nm in a
microplate reader.
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