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LGR5-positive colon cancer stem cells
Inferconvert with drug-resistant LGR5-
negative cells and are capable of tumor
reconstitution

STEM CELLS 2012; 30: 2631-2644
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Process for the establishment of colon cancer cell lines

Surgical Establishment of novel cell lines using NOG mouse Use in research

specimens

Cryopreservation
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Epitopes of the anti-human LGRS monoclonal antibodies

N LRR c

1212 28154 55 167 58 110 S100 11 12185 14516216217 7™ p—

| | 2L36 (22-276)

] 2U2E-2 (22-136)

Immunocytochemistry Flow cytometry analysis
Parent Transfectant 2L.36
cell LGR4 LGR5 LGR6 Parent Transfectant
cell LGR4 LGR5 LGR6

2L.36

L1l

2U2E-2

LGR5 DAPI
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Immunostaining of LGRS in the surgically resected tumors and xenografts
Passage of NOG cell line

Original 3 5 10 15
LGR5 DAPI
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PLR123

Tumor initiating activity of the cells from xenografts of PLR123

Passage Cell number per inoculation site Estimated
1,000 100 10 CSC frequency
5 5/6 0/6 0/6 1/720
14 6/6 2/6 0/6 1/234

Tumor growth was determined 49 days after inoculation of tumor cells into NOG mice.

12



SpheroidiFETIIFL S h-Hfatkiz B

#FEoniiho7=
@ SpheroidIZ(E. LGR5*ANABMIREIZINZ . 573t L1-#Hiia (CK20F&4
fHRa) AHEFLTULV=

Immunocytochemistry Expressions of LGRS and CK20 mRNA
PLR59 PLR123
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Process for the establishment of colon CSC lines

Surgical Xenograft tumor tissues Primary cells Adherent cells
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LGR5-positive
cells

Phase contrast microscopy of the LGR5* cell lines
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Tumor initiating activity of the cells from the primary, spheroid and adherent

Line Preparation Cell number per inoculation site Estimated
1,000 100 10 1 density of CSCs

PLR59  Primary 12/12  5/12 0/12 - 1/195
Spheroid formed from primary cell 6/6 6/6 1/6 - 1/31
Adherent (LGR5" CSCs) 6/6 6/6 6/6 1/12 1/4

PLR123 Primary 12112 6/12 0/12 - 1/161
Spheroid formed from primary cell 6/6 5/6 2/6 - 1/45
Adherent (LGR5" CSCs) 6/6 6/6 6/6 2/12 1/4

Tumor growth was determined 70 days after inoculation of tumor cells into NOG mice.
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Histopathology of

xenograft derived from
the adherent cultured cells &%
(PLR123)
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Symmetrical division Symmetrical and asymmetrical divisions
Symmetric Asymmetric
division division
0 hr
48 hr
72 hr
LGR5 DAPI
Symmetrical division of the LGR5* CSCs Symmetrical and asymmetrical divisions of the LGR5*
stained with PKH67 dye (PLR123) CSCs in the presence or absence of matrigel and FBS

(PLR123)
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Culture with irinotecan

for 3 days
s ~
@ e | % S SR
LGR5-positive cells LGR5-negative cells

Effect of irinotecan on survival of LGR5* CSCs
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o 1L [] before treatment
o) . .
£ J rinotecan treatment with
> 10 mg/ml for 3 days

0 1

PLR59 PLR123
Cells were cultured for 3 days under an adherent condition. 20
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Ki67 staining of the LGR5* and LGR5- CSCs (PLR123) Expressions of LGR5 and CK20
mRNA (PLR123)

Irinotecan treatment

Before After

5 80 -
60 -
40 -
& 20 -

LGR5
Relative expression of LGR5

CK20

Relative expression of CK20

Ki67 LGRS DAPI

10 ug/mL of irinotecan for 3 days

10 ug/mL of irinotecan for 3 days
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Flow cytometry analysis of CSC markers (PLR123)

LGRS CD133 CD44 EpCAM CD166 ALDH CD24 CD26 CD29

M M .
Before - . f k". f\ M A A A ‘ N |
treatment | | F '.\ } '-| ‘ Al [ .-' 1\ [ I |
\ [\ \ / - L‘ | _

. | | f . A
Irinotecan /\ N ."\'; A A ;'&'. /| ﬂ
treatment | [ ‘ [ ‘ l/\ ‘ /| _f‘ I ’g ‘ /| . I3 |
N4 = ui_ S ;’{ : = —} ’ | [ I i J.}_ . 1 JJ_\_ i
10 ug/mL of irinotecan for 3 days
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Tumor initiating activity of LGR5 CSCs

Line Cell number per inoculation site

1,000 100 10
PLRS59 6/6 6/6 2/6
PLR123 6/6 6/6 1/6

Tumor growth was determined 49 days after inoculation of tumor
cells into NOG mice.
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Immunostaining of LGRS after treatment of the LGR5* CSCs with irinotecan (PLR123)

Before irinotecan After irinotecan Re-seeding
treatment treatment Day 4 Day 8

10 ug/mL of irinotecan for 3 days

¢ HigiEROEE L-#MaIE. CSCY—h—DTRTEHRBELTUL:
CSC markers of the LGR5* CSCs before and after treatment with irinotecan (PLR123)
LGR5 CD133 CD44 EpCAM CD166 ALDH CD24 CD26 CD29

After irinotecan
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Re-seeding after l A l A i F‘*‘-., A
removal of irinotecan | | ll- } ‘ f } | ‘ k ' F

10 ug/mL of irinotecan for 3 days 23
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Interconversion of LGR5* and LGR5- states in vitro
LGR5* LGR5-

LGR5* CSCs Culture with irinotecan
for 3 days
' > &

LGRS LGRS5*

LGRS CSCs Culture without
— \ irinotecan for 4 days
& Co ' > &
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Xenograft Primary cells LGR5* CSCs LGRS CSCs

Irinotecan treatment
for 3 days ﬂ

»DNA microarray analysis
» Immunohistochemical analysis
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Upregulated in
LGRS CSCs

LGRS*

Primary LGR5-

HLA-DMA
TNFSF15
AMIGO2
PROM2
GPR8E7
BLNK
GPR110
HLA-DMB
GPR172B
GNA/1
FAS
TMEM173
GMZ2A
FLRT3
STOM
GJBS5
ABCAT1
SLC6A 14
BMPR2
CLDN1

Upregulated in
LGR5* and LGR5- CSCs

Primary LGRS5* LGRS

EREG
CALD1
ACSL1
MICB
PON2
CcD70
CXCR4
SLCO1B3
JUB
PFKM
NRN1
TESC
FUTT
TNFSF9
RDX
FZD3
STX6
TM7SF3
ADA
STXBP1

=

"
|

LGRS

HLA-DMA

EREG

Expression of
HLA-DMA and

EREG in CSCs
CSCs

LGR5*

LGRS
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Histopathology and immunostaining of the tumors after treatment of irinotecan (PLR123)
Day 21 Day 33
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& FHIBMEE (125EH) : LGR5*#HBa 0.003-1.864%
LGR5-#fa 0.001-0.243%

Presence of LGR5*and LGR5 CSCs in Ki67 staining of the LGR5* and the
colon cancer tissues from patients LGR5-/ HLA-DMA* CSCs in colon
Duct Budding cancer tissues from patients

LGR5 EREG LGR5 EREG Ki67 Ki67
HLA-DMA HLA-DMA LGR5 HLA-DMA
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Presence of LGR5" and LGR5- CSCs in liver metastatic tumors from patients
Duct Budding

LGR5 EREG LGR5 EREG
HLA-DMA HLA-DMA
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Day 20 Day 40

Small nodule Large nodule

\ SRS T | .

N

EREG

30



CHUGAI

MEREGHAIZ & 3 XIBAAMEEBOME

O MEREGHRAFZRE LYV ATIK, BEEHEOH - U4 XDEIH
#Hoh. MEREGRADHESIRN TSN

Histopathology of tumors with or Antitumor activity of anti-EREG antibody
without administration of anti-EREG
antibody _ P=0.0131*
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Yellow column; under 100 um,
Green column; 100 — 200 um,
Red column; over 200 um
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