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Abstract

THFRE, BB BREKRILTOZEEEGYE - HER2ZEMHIZBOAECSVTHONEEERLET
HA O MREFEEF T —HE(COKMA/ERER DMMUBEE AN _ALZBAT BN THEITE i
FLIBMAANE T H DMCF7Z X RIZ, CRISPR/Cas9%" / Afm& % A L) 7=whole-genome knockout scr
eenZ (T2 7, BHEMICIEK, Cas9ZZRERBE L EMCF7ICRHULTL Y FIA I AZEN E L Twhol
e-genome libraryZ R E &, 1 #ik2d 72 V) 12 Dsingle guide

RNA ( sgRNA ) A'#EAE n, MIET B85 FHknockoutE 1 & S (Zpooled

screenZ T2 =, Cas9-MCF7(Zwhole-genome libraryZ B%& t, hygromycin TR % i8R
L =2, CDK4/6FHEHIT & % palbociclibZ ML, H2BRENEERTO -, BERICERELE
BRREYOMEEA Sgenomic DNAZHEE L 2. TNEFNDsgRNAIC{IRET 2 /V—1— RZPCRIZ
THBEEE, NGST—T U H—TEfZTV, MUEECTFORBEENL L. MRABICEDS
ROBEFEE, ITICHBTHRENEMEECGFORBEZHERL . BE. FHlEsgRNADZK
HEOEMERITHRTHY), £NDBEFNknockoutE hd Z & Tpalbociclib® 5 T D HFZEHEIZ D
BN ZBETHPTHD, COBNICTMUEETFORBIBELRLEICE, TS ORE
BEFICHETDsgRNAD DT ARALS AT Z1)—%EKL. secondary screenZ1T> Z & A A&
EBxB, TOKRS ICEAEE NI-MHEER T ZCRISPR/CasON T/ AREREMT /Y ITIRL, |
nvitro& K in vivoTERICTHEZ BB T2 HEFEETS.

This study was conducted to elucidate the mechanisms of resistance acquisition to cyclin-
dependent kinase (CDK) 4/6 inhibitors, which play a central role in the treatment of patients with
metastatic or recurrent hormone receptor-positive, HER2-negative breast cancer. A whole-genome
knockout screen using CRISPR/Cas9 genome editing was performed on MCF7, a breast cancer
cell line. Specifically, the whole-genome library was infected via lentivirus into MCF7 cells which
stably express Cas9, so that one single guide RNA (sgRNA) would be inserted per cell, and the
corresponding gene would be knocked out. After infection of Cas9-MCF7 with the whole-genome
library and selection of infected cells with hygromycin, palbociclib, a CDK4/6 inhibitor, was added
and the cells were cultured for about 2 weeks. Genomic DNA was extracted from the end product
cells that survived after culture. Barcodes associated with each sgRNA were amplified by PCR and
analyzed by NGS sequencing to identify candidate resistance genes. The expression of resistance
genes already confirmed in previous reports, such as the Rb gene involved in the cell cycle, was
confirmed. Detailed analysis of sgRNA expression levels is currently underway to determine which
genes were knocked out, leading to cell proliferation under palbociclib treatment. When candidate
genes for resistance are selected through this analysis, a custom library of sgRNAs corresponding
to these candidate genes will be created and a secondary screen can be performed. The identified
resistance genes will be knocked out using CRISPR/Cas9 genome editing technology, and
whether they actually acquire resistance in vitro and in vivo will be confirmed.
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The identification of mechanisms of CDK4/6 inhibitor resistance in breast cancer by CRISPR/Cas9 knockout screen

1. HIREBRFROBE

AMEIE.EB-BRERILEVZEARBGHE -HER2 BHIEDABICEVWTHRLDMERIEZR-THMIU IKEEXF—F
(CDK)4/6 FREFI DM 1/ A DX LEMRAT 5B THRITINT -, FIEMIIHE THSD MCF7 ZXIRIZ. CRISPR/Cas9 7/ LifmEE
% FAL V1= whole—genome knockout screen Z1To7=. E{ARIIZIX. Cas9 ZREFKIRLI= MCF7 I LTLUFIAILREZENELT
whole—genome library ZR&ESH . 1#i8&HT=Y 1 DD single guide RNA (sgRNA) AR A S . X3 BE{EF DY knockout S b LS
IZ pooled screen ZfT>7=, Cas9-MCF7 [Z whole—genome library Z &S . hygromycin TREEE A EIRLT1=1&I1Z. CDK4/6 [AE
#|Td5 palbociclib ZFML . £ 2 BEDEFEEITofz, BERICEFLLREEMDOHAEH S genomic DNA LTz, ThEh
D sgRNA [Zf1EF 5/3—a—F% PCR IZTIEIESE . NGS o —7 U —THEMETL. MEEEFOREEMAET L, MR
BhH5 R BIEFHE. TTICHMTHERIN-MMEEGEFORBREMERE L -, IRE. M7 seRNA DRBEEDENERITH TH
Y. EDEIEFH knockout D ET palbociclib %5 T DHIREIETE DA A >z ERT P THS. CORBITIZTHMEEEFDOIE
HAEEHEIRICIE. FNODIEHEEFITHIET S sgRNA DHRZLS AT S —%{ERL. secondary screen 1T EAS AT HE
B, TDESIZRTE SN =M TEEIEF% CRISPR/Cas9 D4/ LRERM T/ vIF7 kL. in vitro EX in vivo TERIZTitTEE
EBH/ITLOIMERETI,

2. MRERAEEOBE G

This study was conducted to elucidate the mechanisms of resistance acquisition to cyclin—dependent kinase (CDK) 4/6 inhibitors,
which play a central role in the treatment of patients with metastatic or recurrent hormone receptor—positive, HER2—-negative breast
cancer. A whole—genome knockout screen using CRISPR/Cas9 genome editing was performed on MCF7, a breast cancer cell line.
Specifically, the whole—genome library was infected via lentivirus into MCF7 cells which stably express Cas9, so that one single guide
RNA (sgRNA) would be inserted per cell, and the corresponding gene would be knocked out. After infection of Cas9-MCF7 with the
whole—genome library and selection of infected cells with hygromycin, palbociclib, a CDK4/6 inhibitor, was added and the cells were
cultured for about 2 weeks. Genomic DNA was extracted from the end product cells that survived after culture. Barcodes associated
with each sgRNA were amplified by PCR and analyzed by NGS sequencing to identify candidate resistance genes. The expression of
resistance genes already confirmed in previous reports, such as the Rb gene involved in the cell cycle, was confirmed. Detailed
analysis of sgRNA expression levels is currently underway to determine which genes were knocked out, leading to cell proliferation
under palbociclib treatment. When candidate genes for resistance are selected through this analysis, a custom library of sgRNAs
corresponding to these candidate genes will be created and a secondary screen can be performed. The identified resistance genes will
be knocked out using CRISPR/Cas9 genome editing technology, and whether they actually acquire resistance in vitro and in vivo will
be confirmed.
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