
ProMab Biotechnologies, Inc.
5221 Central Avenue, Suite 200, Richmond, CA 94804, USA  Toll free: 1-866-339-0871  Fax: 510-740-3625
www.ProMab.com info@promab.com
<USLZZ�V[OLY^PZL�ZWLJPÄJHSS`�PUKPJH[LK��HSS�7YV4HI�)PV[LJOUVSVNPLZ�WroK\J[Z�HUK�ZLY]PJLZ�Hre for reZLHYJO�\ZL�VUS`�HUK�UV[�MVY�KPHNUVZP[J�VY�[OLYHWL\[PJ�\ZL.

Tumorsphere culture of human cancer cell lines using Cancer Stem PremiumTM medium

Technical Information

Introduction

Cancer stem cells (CSC’s) reside within the normal tumor cell milieu, and retain 

certain characteristics of normal stem cells.  As such CSC’s can be viewed as 

precursor-type cells capable of driving tumor growth, have been linked with 

increased malignancy and metastatic potential, being highly tumorigenic in 

contrast to other cancer cells, persist in tumors as a distinct population, and 

may cause relapse by giving rise to new tumor growth with increased metastatic 

potential.

CSC can self-renew, and differentiate into multiple cell types normally found 

PU�JSPUPJHS�[\TVY�ZHTWSLZ���:WLJPÄJ�*:*�JLSS�Z\YMHJL�WYV[LPUZ��PU�HKKP[PVU�[V�
normal stem cell surface markers, such as Sca-1, CD34, CD133, and CD117, 

also include CD44, CD24, CD20, CD105, and CD326 (EpCAM), which have been 

found to be either under-expressed, or over-expressed, depending on the tumor 

type. 

0KLU[PÄJH[PVU�HUK�PZVSH[PVU�VM�*:*»Z�MYVT�LP[OLY�[\TVY�JLSS�SPUL�ZWOLYVPKZ�PU�
vitro, or in vivo tumors, will provide valuable cell populations in order to study 

their origin and mechanisms of establishment, maintenance, and importantly 

the molecular mechanisms responsible for their conversion. This will therefore 

WYV]PKL�HU�HYZLUHS�MVY�[OL�KL]LSVWTLU[�VM�*:*�ZWLJPÄJ�[HYNL[LK�[OLYHWPLZ��[V�
increase survival rates amongst cancer patients in general, but especially for 

those at risk from tumors with high metastatic potential.

Pluripotent, progenitor CSC’s, and their ability to direct the growth and 

proliferation of new tumor masses, even following therapeutic intervention, 

OHZ�SLK�7YVTHI��^P[O�P[»Z�SVUN�OPZ[VY`�VM�TVU͵SVUHS�HU[PIVK`�KL]LSVWTLU[�
[V�HNNYLZZP]LS`�W\YZ\L�WYVNYHTZ�[V�KL]LSVW�*:*�THYRLY�ZWLJPÄJ�HU[PIVKPLZ���
These antibodies may then be used as research or direct therapeutic tools.  A 

direct consequence of this strategy has led to Promab’s development of CSC-

ZWLJPÄJ�JLSS�J\S[\YL�WY͵LK\YLZ��HUK�WYVK\J[Z�[V�HSSV^�MVY�*:*�PZVSH[PVU�HUK�
propagation as tumor spheres. 

Generating a Single Cell Suspension

:[HY[PUN�MYVT�H�JVUÅ\LU[�� ����J\S[\YL�PU�H�;���[PZZ\L�J\S[\YL�ÅHZR�

Disruption of Adherent Cells

1. Remove existing medium, and rinse adherent cells with 5 mL of sterile 

Hanks Balanced Salt Solution (HBSS), or Phosphate Buffered Saline 

(PBS); discard wash (this will remove trace amounts of fetal bovine serum 

(FBS), which will normally may inhibit the action of trypsin)

��� (KK���T3�VM�WYL�^HYTLK����͵��;Y`WZPU!,+;(��HUK�WSHJL�[OL�ÅHZR�PU�H�
��͵�PUJ\IH[VY�MVY���TPU��

��� -VSSV^PUN�PUJ\IH[PVU�JLSSZ�ZOV\SK�IL�SVVZLS`�H[[HJOLK�[V�[OL�ÅHZR�Z\YMHJL��
and cells are disrupted by repeated pipetting (using a 5 mL sterile pipette)

The Trypsin: EDTA  incubation time is critical to avoid excess clumping and 
cell death.  While 2 min will work for many cell types/lines, this may need to 
IL�VW[PTPaLK�IHZLK�VU�[OL�ZWLJPÄJ�JLSS�[`WL�SPUL�ILPUN�\ZLK�

4. Following disruption, immediately add 15 mL of DMEM media, 

containing 10% FBS, to the trypsinized cells, transfer to a sterile 50 mL 

polypropylene  conical centrifuge tube, and pellet cells by centrifugation 

at 1000 RPM for 5 min.

5. Resuspend cells in 10 mL of Cancer Stem Premium media.

��� ;OL�JLSS�Z\ZWLUZPVU�PZ�WHZZLK�[OYV\NO�H�Z[LYPSL����ɤ4�JLSS�Z[YHPULY�[V�
remove any cell clumps remaining in the cell suspension.

��� 9LTV]L�H������ɤ3�HSPX\V[�MVY�JLSS�JV\U[PUN�

Plating a Single Cell Suspension for Tumorsphere Formation

96 well plates

8a. From the single cell suspension population seed 4000 cells into each well 

VM�H� ��^LSS�[PZZ\L�J\S[\YL�WSH[L�
 H�� 7SH[LZ�HYL�[OLU�WSHJLK�PU�H���͵���*6��PUJ\IH[VY�
10a. Cultures are maintained by adding an additional 10% of the total well 

volume every two days, over a period of 7-10 days.

11a. Tumorspheres > 50 uM in size are then counted, and may be passaged 

for further experimentation

6 well plates

8b. From the single cell suspension population seed 50,000 cells into each 

well of a 6 well tissue culture plate.

 I�� 7SH[LZ�HYL�[OLU�WSHJLK�PU�H���͵���*6��PUJ\IH[VY�
10b. Cultures are maintained by adding an additional 10% of the total well 

volume every two days, over a period of 7-10 days.

11b. Tumorspheres > 50 uM in size are then counted, and may be passaged 

for further experimentation

Seeding Cell Number 

Cell Line 96-well Plate 6-well Plate

MCF7 ������JLSSZ�^LSS �������JLSSZ�^LSS

:26=� ������JLSSZ�^LSS �������JLSSZ�^LSS

73*�79-�� ������JLSSZ�^LSS �������JLSSZ�^LSS

HCT116 ������JLSSZ�^LSS �������JLSSZ�^LSS

HT1080 ������JLSSZ�^LSS �������JLSSZ�^LSS
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Disruption and Passaging of Tumorspheres.

The following protocol is designed for collection and passaging of tumorspheres 

from a single 6-well plate.  The same protocol has been expanded to generate 

and passage cells from tumorpsheres from four 6-well plates, with no change in 

viability, or subsequent generation of next-generation tumorspheres.

1. Tumorsphere cultures are incubated for 7-10 days in Cancer Stem 

PremiumTM (catalog no. 20101-100, or 20141-500) media in each of six 

wells, for a single 6-well plate (tumorspheres, from a suspension of single 

cells, are visible at approximately 3 days).  The majority of tumorspheres 

at this point will be approximately 50 mm in diameter.

2. The entire culture volume, from all wells (2 mL per well), are transferred 

to a sterile 50 mL polypropylene centrifuge tube and centrifuged for 10 

minutes at 800 rpm.

3. Carefully remove all supernatant, as  pellet at this stage may be loose.

4. To the pellet, which from the complete contents of one 6-well plate 

^PSS�IL�HWWYV_PTH[LS`�����T3��PZ�HKKLK�����T3�VM�WYL�^HYTLK����͵��
;Y`WZPU!,+;(��MVY���_���^LSS�WSH[LZ��WLSSL[�PZ�HWWYV_PTH[LS`�����¶������T3��
HUK����T3�VM�WYL�^HYTLK����͵��;Y`WZPU!,+;(�PZ�HKKLK��

5. Using a sterile P1000 tip (2 mL pipette for 4 x 6-well plates), the 

[\TVYZWOLYLZ�HYL�TLJOHUPJHSS`�KPZY\W[LK���=LYPÄJH[PVU�VM�KPZY\W[PVU�VM�
spheres is performed microscopically.

:OV\SK�KPZY\W[PVU�WYV]L�KPMÄJ\S[��J\S[\YLZ�TH`�PUJ\IH[LK�^P[O�[Y`WZPU!,+;(�MVY�
HU�HKKP[PVUHS���TPU�

��� 6UJL�KPZY\W[PVU�PZ�JVTWSL[L��HKK����T3�VM�+4,4�����-):�TLKPH�[V�
the culture, and centrifuge for 10 minutes at 800 rpm.

7. Remove the media supernatant, and resuspend the pellet in 24 mL of 

Cancer Stem PremiumTM media.  Remove an aliquot of cells to perform 

H�]PHIPSP[`�JV\U[��HUK�HZ�ZVVU�HZ�P[�PZ�JVUÄYTLK�[OH[�[OL�J\S[\YL�JVU[HPUZ�
H�TPUPT\T�VM� ���]PHISL�JLSSZ����T3�HYL�WSH[LK�WLY�^LSS�VM�H�UL^���^LSS�
plate.

��� *LSSZ�HYL�[OLU�PUJ\IH[LK�H[���͵����*6��MVY�HU�HKKP[PVUHS������KH`Z�


