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(ATCC® CCL-185EMT™) reporter line

= Summary
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Epithelial-to-mesenchymal transition (EMT) k@@ characteristics

Reversible biological process; allows for the trans-

differentiation of epithelial cells *1 Epithelial features

= Adoption of the phenotype of mesenchymal cells « Regular columnar
morphology
« High degree of cell adhesion
Cancer epithelial cells undergoing EMT: » Cell relatively static
= Display an array of dynamic states
“partial EMT”
EMT is involved in pathological processes %@ Mesenchymal features
= Metastasis * Irregular rounded or elongate
) _ morphology
Chemo-resistance « Loss of apico-basal polarity
@ . Cells highly motile

EMT is a clinically relevant target for the treatment j_%\/i—, v
of cancer and overcoming drug resistance

Modified from: K Campbell, Curr Opin Cell Biol 55:30-35, 2018




EMT complex regulatory networks

= Signaling pathways/growth factors: TGF[3 Erogenaus
TGF-
| Siors L

= EMT transcription factors: Twist, Snail1/2, Zeb1/2 () (XL |

marker: et : ;m

I\ME-cadhetin
= Non-coding micro-RNAs: miR-200 rrEe—

marker:

e g ey

Epigenetic modifiers: Histone demethylase PHF2

Zhang J, et al. Sci Signal 7(345):ra91. doi:
10.1126/scisignal.2005304, 2014




Strategies for screening compounds targeting EMT

Targeting mesenchymal tumor cells Inhibiting EMT induction Promoting MET

° o
o ® QO@e-ECF
@ © HGF
TGFB-@ [5)
® ® ©-\Gr1

¥
1™

EMT-promaoting
signalling

Mesenchymal tumor cell

Mesenchymal tumor cell )(%OC
Active Active
iv
compounds Epithelial tumor cell compounds
Active Va »
compounds |
Depletion of functional inhibition Epithelial tumor cell
Mesenchymal tumor cell
Readout: . Readout: Readout:
* Induction of apoptosis or cell death « Preservation of epithelial markers (E-cadherin) « Induction of epithelial markers (E-cadherin)
* Inhibition of migration/invasion . - * Inhibition of mesenchymal markers (vimentin, N- - Downregulation of mesenchymal markers
* Inhibition of stemness/induction of differentiation : . . .
» Reversal of chemo-resistance cadherin) (vimentin, N-cadherin)
* Prevention of chemo-resistance ¢ Reversal of chemo-resistance

ATCC

Modified from Marcucci et al, Nat Rev Drug Discov 15(5):311-25, 2016.
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Current EMT reporter cell lines

- ' HCT-116 VIM-RFP




Current EMT reporter cell lines used in high-throughput screening

Cell/Cell Line

Phenotype

Cancer/Tissue

Mechanisms

References

HMLERShEed MZ?SE‘;?&TG Breast (gzlrlzg’rta"zed Cytotoxicity Viability g;; tgopo%_ et al. Cell, 138(4): 645-
NBT-Ii M‘Ziﬁﬁi@g{‘e Bladder cancer | Inhibiting EMT |  Migration ecg;%’;'\'zoef 2 PO OIS )
PANC-1 Mesenchyme Pancreatic cancer Prol\zlné)_lt_i ng exggégon :8;'5?132 K2 g:gl . PLoS ONE 11(10):
MDA-MB-231 Mesenchyme Breast cancer Pro'\;lnEo_lt_ing VIM-LUC |1"41Q5it 3216‘1] 1IT°>iomo| sieveen Yelz)
HMLE(NS) Mesenchyme Breast (Lrglrlr;?rtalized Prol\slné)_lt_ing ECAD-LUC (Izsazt;ex?t:)i;aargggzstc))lj{é g;‘ gl Science 351
SKOV3 Me(speanri:iz?/)me Ovarian cancer PrOI\TEO.It_i N9 ECAD-LUC Ig?g):H:\gbzq a/2 OC186” DI Dleesy
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Generation of targeted knock-in by CRISPR technology

Cas9-induced DNA
double-strand break

v\

Deletion oo C
Donor template
Insertion HDR
Indels 1
Precise modification
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= Generation and validation of CRC HCT-116 VIM-RFP
(ATCC® CCL-243EMT™) reporter line

HCT-116 VIM-RFP
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Park SM, et al, Genes Dev 22(7):894-907, 2008.
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Precision editing to create vimentin (VIM)-RFP knock-in allele
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Lp
Y f— VIM WT allele

— VIM/RFP KI donor

Stop Codon

—W%——Im— VIM/REP Kl allele

¥= CRISPR/Cas9 =7 aa linker




Detection of VIM-RFP fusion protein in VIM-RFP cells
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Anti-Vimentin

HCT-116 VIM-RFP

150 KDa —
100 KDa —

50 KDa —

EMT Induction

- +
' IB: anti-VIM

IB: anti-actin

VIM-RFP

VIM-RFP: ~ 90 KDa
WT VIM: ~ 57 KDa




Morphology of HCT-116 VIM-RFP is similar to the parental line
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HCT-116 WT HCT-116 VIM-RFP

Low density

High density
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Growth kinetics of HCT-116 VIM-RFP are similar to WT HCT-116
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mMiR-200 inhibitors induce VIM-RFP expression in HCT-116 VIM-RFP

VIM-RFP

- anti-miR-200

Quantification of RFP* cells

+ anti-miR-200

RFP positive cells

==
- trt + trt

~37% RFP* cells upon EMT induction




High-content imaging quantification of VIM-RFP expression

Vim-RFP

Vim-RFP

Vim-RFP

+ EMT

Vim-RFP

+ EMT

Vim-RFP

+ EMT

Vim-RFP

Average RFP intensity

o

High content quantification

.
-EMT

+ EMT

~ 8.0 fold increase
(21 days induction)




mMiR-200 inhibitors induce VIM-RFP cells to undergo EMT

VIM-RFP
Nuclei

anti-ECAD
Nuclei

Merged
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- anti-miR-200

21 days induction

+ anti-miR-200

Relative mRNA expression
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Relative mRNA expression
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20

Vimentin

*kkk

-EMT + EMT

~ 5.7 fold increase

E-cadherin

*kkk

- EMT + EMT

~ 19.8 fold decrease (95% decrease)

Migration assay

*k%k

- EMT + EMT

Relative mRNA expression

Relative mRNA expression

N W b~ O
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100

50

ZEB-1

*kk*k

I
-EMT +EMT

~ 2.9 fold increase
ZEB-2

*k*

-EMT +EMT

~ 3.4 fold increase

(Student’s t-test, ***p<0.001, ****p<0.0001)
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Demethylating agent azacitidine induces VIM-RFP expression
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= Generation and validation of NSCLC A549 VIM-RFP
(ATCC® CCL-185EMT™) reporter line

HCT-116 VIM-RFP




TGF-p tfreatment induces morphological changes in A549 VIM-RFP
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VIM-RFP expression is increased upon TGF-p EMT induction
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E-cadherin expression is decreased upon TGF- induction

- TGF-B + TGF-B
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TGF-B Induced A549 VIM-RFP Cells Display Increased Invasiveness
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- TGF-B + TGF-B

NucBilue Cells
B RFP Cells
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Small molecule EMT inhibitors block transition in A549 VIM-RFP
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= Summary

HCT-116 VIM-RFP




Summary

= We have successfully generated VIM-RFP fusion EMT reporter cell lines via
CRISPR/Cas9 gene-editing technology.

= VIM-RFP reporter cells undergo EMT upon induction, enabling real-time
monitoring of EMT intermediate states in live cells.

= VIM-RFP EMT reporter cell lines are suitable and sensitive models for studying
the molecular mechanisms underlying EMT and for development of novel
anticancer drugs that target EMT.
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Disclaimer
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© American Type Culture Collection. The ATCC
trademark and trade name, and any other trademarks
listed in this publication are trademarks owned by the

American Type Culture Collection unless indicated
otherwise.

HCT-116 VIM-RFP




r more information
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= Website: www.atcc.org/EMT

= Flyer: Epithelial-mesenchyma
ransition Reporter Cell Line

= Email; wshu@atcc.org

Thank you!
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