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caspase EEE7t SItStRICt HHH, D|EZEZ|0F UMz ZASHJLD 10
2t MZEO Cytochrome € 7t HHEE AS =QIMCH
CHEHE S Q1 Bcl-2, Bel-xI, Mcl-1 2| &&2 ZASHD, Bax 2t Bak 2| HH2 S7t5=
AE =olgd = JARULCL M=ZF7|E 240t Z24F Y Oo|ME[Ho 2gt Go/Gl 7|2
HXE =S, Nz F7| 2H HHEASQl Cyclin B, Cyclin D3, Cyclin E,

CDK2, CDK4, CDK6 @F p21¢rt, p27dr o| &od FEo| Bt 2ol 4= QUULY

HO|XMEIHO| CHEE+T MZEZFQl RPMI-8226 AMZO|A caspase 2
gt DEZEZOfe] T [ HAE S MZEAZEZ |RESHH, MZEF7
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CH =32 HAY 0N FHME YHEO =2 ¥ oY FYRE, ZE
2Ol 1%E AHXA[St MH HAUY FoME 10%E XKL ™ HAXS=Z Ofd
oF 140,000 Ho| M2 X7} Fcte|=0, X2 H2{7tX| X|2H0| SEMKX|T
108 MEES2 17%0| S1SHCE [1-3]. CHY ST 2 FE 65 M|0j|A 80 Al Ato[<]
T OloAH S, ILHOM M2 Fttz= CHEEs3 2HAts 1,000 B2
FHEE| D AZHO] X E=E HHEES RFS S7t5tn JCh [4-5]. CHEEFT2
BEIT M= g & OiX|9f CHA O HEMZTL HZANCE 23t W B4

ChES30 XEReEs IMEQ XFRYLE AEE= AN LA
ULEL  (melphalan)tt TEE[FAHZOIEAECS ==Y EL|E  (prednisone),
SIAHERE (dexamethasone) €2 AHZO0|EXZE HEWA ALESIACH [8]. T
21 MZ7|0ls  BEMZEL MER dddE2  dAMAl7le HYREHCQ
€h2|=0F0|E  (thalidomide), ZEH2[=0(0|E  (Pomalidomide), &E2/=00|E
(lenalidomide)2t ZSLYMIZL| H&EZ =FHLE HEH St= ZZ2H|OFE A X Q!
g2 A=S0| [0
E

SIOMM| 2ot 24 Ao 2l

HEHXZY (bortezomib), ZFHEZEY (carfilzomib)1}
CtAoh =gh X|27F TE| 0 QJUCE [9-10]. £ JAE
E X0}

L AEtE  (panobinostat)?t Tt EFY  (elotuzumba)zt

Ct2t&F & (Daratumumab) 2| ¢f== 7HEE0f F& X[=0f 20/ UCt [11-
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12 O o= HA X2U ZEEME 0|4 [13] S5 AME0l0 LtEE+TS
N=zotn QUXT =0 ot REAZO| 2ot0] EZS| HAOAA {0
ZO0{Lt7| M=o 2bX[7F 0 E Lt [14].



HOINMEIH2 =4 Moz 1.2 MOf HOMz= dFAX =&KX (Epidermal
Growth Factor Receptor, EGFR) BEX X|2X|0f LHF0| 47l T790M =AHO| Ao
HlAMZHS X ZAOo|Ct [15. 2O|ME[E2 EGFR =9H#HO0| MEiEO] =2
HI7}YN AT EGFR EFO|ZA QIMZEA XA (Tyrisone kinase inhibitor,
TKDZE, £3] /Y& (Blood Brain Barrier, BBB)S S1ta &= 0| 0| L2
HO|El XA 22t Wefdu 25dE ERALE Ol 2015 HO 7HEE A,
MU AldES HA 2021 H 1 & F4t AMof 31 = HiitEle 4EZCE
I AFOAEZAHMK O S7HE RRUCE 2021 H HX{= £ CHE HIAMEHYY
X|2M 2l EGFR-MET bispecific antibody QI OO|HIELE; (Amivantamab)ito| HE
REcz Z2Y 34 A Al™O| ZId FO|Ct [16-18].

X =% X225 fet 7|12 H9FENM radotinib [1], imatinib [19],
dasatinib [20], sorafenib [21], anlotinib [22] &2 Z&%t EIO|Z4l QlAtztg A
AMHE o|get A7t TAX|D UA=H, OofF CHESF=FToME MEE

Eto|2 4l Qlitetz s MM S oStLtel o[ ME|Eo| CHet =2
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1. A & A

=20|M ALE3E Lazertinib (YH25448) (Selleckchem, Houston, TX, O/=)2
T 5104, Dimethyl Sulfoxide (Wak-chemie Medical GmbH, Steinbach, =)0 =0
-20°COf| E25IRUCH M= 5™ OPAHE 215t7| @9t &M= 2l Anti-human CD38-
PE, anti-human CD138-FITC = Miltenyi Biotec (Bergisch Gladbach, = )0
TS}, anti-human CD19-FITC, anti-human CD20-PE, FITC Mouse IgG-isotype
control, PE Mouse IgG-isotype control I} Annexin V-FITC = BD Bioscience (San
Diego, CA, O[=)0|A FRSIRALCE M= YEES FES= CellTiter 96® AQueous
One Solution Cell Proliferation Assay = promega (Madison, WI, O]=)0{A{
TASHRALE Cell proliferation ELISA, BrdU (colorimetric) Kit = Roche Diagnostics
(Mannheim, =2)0A LRSI} Dioc6(3) (3,3'-Dihexyloxacarbocyanine lodide)=
Sigma-Aldrich (St. Louis, MO, O|=)0AM F&SIAL, Nuclear and Cytoplasmic
Extraction Reagents = Thermo fisher (Waltham, MA, O|=)0{| A TSI IL}. Caspase
gdE 50| 223t FITC-DEVD-FMK 2t FITC-LEHD-FMK + eBioscience (Atlanta,
GA, O|=)0oflA FRSHFLCE Propidium iodide(P)/RNase staining buffer = BD
pharmingen (San Diego, CA, O[=)0|AM &3} 11, Western ECL substrates = BIO-
RAD (Hercules, CA, O|=)0|A L RSIRALCE anti-cleaved caspase-3, anti-cleaved
caspase-7, anti-cleaved caspase-9, anti-cleaved PARP-1, anti-Bcl-x|, anti-Mcl-1, anti-
Bak, anti-CyclinB1, anti-CyclinD3, anti-CDK4, anti-CDK6, anti-p21P, anti-p27?, anti-
Rabbit IgG(H+L)-HRP, anti-Mouse IgG(H+L)-HRP = cell signaling technology
(Beverly, MA, O|=)0|A FSISULCt  Anti-B-actin, anti-Bcl-2, anti-Bax, anti-
cytochrome G anti-CyclinE, anti-CDK2 = Santa Cruz Biotechnology (Santa Cruz, CA,
Oj=)0 M T+ &5HCE



2. M= B

= 70 AgE MZ= HEE+3F MEF RPMI-8226 O|Ch RPMI-8226
M Z+£ L-glutamine, 25mM HEPES, sodium bicarbonate 7t Z &=l RPMI1640 HiX|
(GibcoBRL, Grand Island, NY, O/=)0]| AEHOFEHE (GibcoBRL) 10%2t H|L|AZl-
AE”REDOIL 1%E FIt5t0] ARESHRICE. MZ= 37°C, 5% CO, =9
HEZ|Ol A HiYSIR D, MZEZL 70~80% HE XS Of LFLo| 3 A

ACHER S SHRACE.

3. MZ EX|ZXI0| ciet FMZE &4

RPMI-8226 MZE ZO{L§O| phosphate buffered saline (PBS)2 2 2 3| AMHIMCE
1 ¥, anti-human CD38-PE, anti-human CD138-FITC, anti-human CD19-FITC, anti-
human CD20-PE, FITC Mouse IgG-isotype control, PE Mouse IgG-isotype control 2
4°COIM 30 2 SQF HMSIRACE PBS 2 2 3| MAHSD, MZE PBS Of £RAIA
FACSCalibur flow cytometer (BD Bioscience, San Jose, CA, O|=)E AtE3l0] MZE

= A SFRALY.

24 well plate Of RPMI-8226 MZEE 5x10* cells/well £ ZFUCE g(11
HO|ME|EE 0,1,5 10,20 yM 2 X238t 72 A|ZH SO 37°C, 5% CO, HIL7|0f| A
Hi 2FSHRACE 96 well plate Off MZE &AM seeding @ =, 2 well OFC} CellTiter
96® AQueous One Solution(Promega, Madison, W1, O0|=)& X 2|50 SlS XtEHst
gl 4 AZH S 37°C, 5% CO, HiZZ|0| HiYSIULE SEE+= SpectraMax® ABS
Plus Microplate Reader (MOLECULAR DEVICES, San Jose, CA, O|=)& AF&3}0{ 490

nm 0| Al =3SHACEH



5. M= 4§ &4

RPMI-8226 MZZE 24 well plate 0 5x10* cells/well 2 23F3t1, 2|O|ME|HS
SZ0| mat M2[5kof 72 AlZH S 37°C, 5% CO, Hi7[0| HYLSIRACE Cell
proliferation ELISA, BrdU (colorimetric) assay Kit (Roche Diagnostics, Mannheim,
=E 7SI XEAMO| mat dS TASCEL MZEE MFSH7| 24 AlZH O
BrdU labeling reagent & © X2|$t =, 37°C, 5% CO, HHX 7|0 HiQSED 24 A[Zt
= MEZE ZOHCE O =, Washing buffer 2 23| M&3ID Fix Denat S 1ml A

1 30 2 ¢ H200M bt SRUCE 1ml 2 a-BrdU-POD & HOE =,
A20|AM 2 AlZt WBFSICE Washing buffer 2 23| MA$H 2, Substrate solution &
=0l =1 96 well plate O &ZICt S&E+= SpectraMax® ABS Plus Microplate
Reader (MOLECULAR DEVICES, San Jose, CA, O=)& AH83t0| 370nm Of A

8o ALt

FHZE 24

HOIMEIE M2l s=0f E MZEXEA

i

2olsty| 2Isll 24 well plate Of
RPMI-8226 MZE 5x10* cells/well 2 2FSIQUCE 1 F, HO|ME|IEE X250
37°C, 5% CO, H{ & 7[0f| HIZZ[O|AM 72 AlZH SO HY SR

Of

1) Annexin V @M _ H{QF = ZHO{WH MIEE PRS2 23| MHASBICE Annexin V
(BD pharmingen)E A=20M 15 & St M0 FACSCalibur flow

cytometer (BD Bioscience, San Jose, CA, O|=)& AME30] Annexin V &

2) Caspase ©MT &HH - Z well & FITC-DEVD-FMK 2} FITC-LEHD-FMK &
lul A XNt YWE KLY 37°C, 5% CO, HiYZ|OAM 1 AlZhset
FASEACE AlZto] X't =, MZE ZO{L{O| PBS & 0|83l 2 ¥ AMHSI2,
PBS O £ Al7{ FACSCalibur flow cytometer (BD Bioscience, San Jose, CA,

0=HE AFE3I0] MZO| caspase EHEE FHSICE



3) DIEEEZ|0F HHL[ (MMP) B - 72 A[ZH0] X|tt 2, ZF well Ot Diocs(3)
(St. Louis, MO, O/=H)E 5uM XN2|sta HZ XEste 37°C, 5% CO,
HiZ|0M 30 & SQt FASIALCH FAo| Bt £, MZE ZO{Ljof PBS &
o|8dl 2 3 MAStD PBS & 7510 FACSCalibur flow cytometer (BD

Bioscience, San Jose, CA, O|=)E AtE5t0] MZE Z AL}

4) MZF7| 242 2ot P/RNase G - 72 AlZt £ MZE ZO{L{O| PBS 2
232 MAHSIL, -20°C 75% O|Et=2S M= of Z[Ciot £40] & 7I=5 MHT|
XNe|sto] stRE aFAIZICE 2™E MZE PBS £ 0|83l 2 2| MAHT =,
MZO0|| Propidium iodide(PI)/RNase staining buffer (BD pharmingen, San

Diego, CA, O|=) AlefE Mz[otn H20M 15 & &2 8& At

2

HAMSIACEH FME MEE FACSCalibur flow cytometer (BD Bioscience, San

Jose, CA, O|=)& AME3I0 M=ZF7[E E4TtLf.

7. Cytochrome C W& 2M
QREEEH AMBMZIF MYEM HiEE= QX Cytochrome C o HEHS

=I5ty 2I8iM RPMI-8226 MIZOf OIXMEIHE &= B2 72 AlZH HM2[gt =,

ZOo{Lfof PBS = MAEDICH  Cytoplasmic  Extraction Reagent (CER)I 1t
CIHHEESE A AXMME K25t 15 =S¢ Vortex o 2, €320 10 &7t
HiQfotCt, 2|1 CEROE A2[5t0] P30 1 &7+ HiYet =, 5 =52k Vortex

OF

o
HZ=CE 5 27F 16,0009 RHEEIE 510 4SHT FE2[siLf1 gel loading $HCF.

O|Z anti-cytochrome C2 immunoblotting 5t0] &3 &l Cytochrome CE =HQISHC}

8. Western blot &A1 3
RPMI-8226 AM|ZO| ZO|NEIHS &&= H=E HMI|si 72 A|ZtSQH HIYDH =
ZAoiH MZE ME2SHD PBS 2 MAHSHE = FO{HHCE A0 MO RIPA

lysis buffer (50mM Tris-HCl, pH7.5, 150mM NaCl, 1% NP-40, 0.5% sodium



deoxycholic acid, 0.1% SDS, 1ImM PMSF)Q} A ZsiZ A~ AKX =THA| (AEBSF
1mM, Arotinin 800mM, Bestatin 50uM, E64 15uM, Leupeptin 20puM, Pepstatin A
1IouM)E &1 mo|HE St BofA[ZICE BoliEl HHAES Rd F2[5H0
HBHS Hojth T, Bicinchoninic acid (BCA) CHME &4 A|f (Thermo fisher,
Waltham, MA, O|=)22 H& oIRUCt S| CHMAES SDS-PAGE £ =2[5t0]
Nitrocellulose membrane 22 O|SA|ZICt K|t CHMAO| HIEO[XHQ AgS
27| {8l 5% FX|E XS (BD Difco, Bedford, MA, O|=) in Phosphate buffered
saline with tween20 (PBST)Z & &20fA 1 A[Zh 8 Qb shaker {0 &1
WHISIALCE PBST 2 32| MA3H 2, anti-cleaved caspase-3, anti-cleaved caspase-
7, anti-cleaved caspase-9, anti-cleaved PARP-1, anti-Bcl-xl, anti-Mcl-1, anti-Bak, anti-
CyclinB1, anti-CyclinD3, anti-CDK4, anti-CDK6, anti-p21°P!, anti-p27%P, Anti-B-actin,
anti-Bcl-2, anti-Bax, anti-cytochrome G anti-CyclinE, anti-CDK2 2| 1 X} &XE 5%
FXE EX[F in PBST O SA A7 4°CO| 5tF St BHSA|ZCE PBST 2 M& st
2, anti-Rabbit IgG(H+L)-HRP EE= anti-Mouse IgG(H+L)-HRP QI 2 Xt A E
PBST Off 5|45t0f 1 A2 S¢F &20M EFSAIZICE O 2, PBST 2 3 2| 0|4

el |

rnr o

M &350 western ECL blotting substrates (Bio-Rad, Hercules, CA, O|=)2 &3is}

T E S EAISHACE

2E 2N XEe 2 M B oY HAE X MY Zao oist e o+
HE QAHSEM)E ALESHY M2|SHRACH. SA AMe2|El At E2 24517 I8l
GraphPad prism7.0 ~ZE

SAEMZS L = ZE L2 Tukey's range test Of [E one way
ANOVA Of 2fsi ZAME AL XHO|= p<0.05 (95% confidence intervals)2

SAHLE Folgts 20FALL



2 1}

1. CHEZF MZFOIAM HO|ME[Ho ot MEMEED} MEZSAES Hal
HOIMEIHel F &&= Fig. 1 ot Z'CH RPMI-8226 M| =7t CHUEF MEZFAUS
SYst7| Qs ¥ ®EX|2XHQl CD38, CD138 (Fig. 2A)0t &4 HA[ZAHR C
CD20 (Fig. 2BE RAM=E =ZM7[E Sl =QISIZUCt. RPMI-8226 M| =0
HO|MEIES 0, 1,5 10, 20uM X2| & CellTiter 96® AQueous One Solution Cell
Proliferation Assay £ 0|83 M= dE=S =Qlst Z1l, RPMI-8226 AZ2|
MEE0| sk oEXCE JOIGHH Zadts AS QT = UALCH (Fig. 3A). O

M, HOIMEIEES 10 uM It 20 uM = MRS O M=ZLEES K07t 3K

0| SdllA HOIMEIE0l CiEE+F MZEFo MEZLEa M=ZSHS
=

2t7b ALhsE AS EQFRACEL
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(A) Positive markers

CD38 CD138

120

120

Counts
Counts

o |
109 10! 102 103 104

o
109 10! 102 103 10%
FL1-H

FL2-H

(B) Negative markers

CD19 CD20
o o
(a\] [aV]
® ®
o C
3 3
[e] o]
Qo QO
o 3 o |
100 10" 102 102 104 109 10! 102 10° 104
FL1-H FL2-H
Figure 2. CI'YE5F MEFQ RPMI-8226 MZOAM T8 HEH O U

OEEaS MEZEFS MEZrT &9 BX[ZAHQ CD38, CD138 1t &d HX|ZAHE

==2T O

CD19, CD20 2| &S =QIUCt MYT S|IAEDME isotype control mouse

10



(A) (B)

RPMI-8226 RPMI-8226
1201 1201

Fkk
90+

©
o
1

60- kkk

30+

Cell viability (%)
I
Cell proliferation (%

o
I
o
I

0 1 5 10 20 0 1 5 10
Lazertinib(uM) Lazertinib(uM)

Figure 3. CHEE4+F M=ZFQ RPMI-8226 MIZOIAM ZO|ME|H ==0f mE
MZSda MIZESAE2 Hal

(A) RPMI-8226 M= 0| 2O|ME|HS 0, 1, 5 10, 20uM 2 72 A|ZtSOF X 2|sl2,
CellTiter 96® AQueous One Solution Cell Proliferation Assay £ O0|&73}0]
EM45IACE HOIMEIEHS NM2| s=0 ME Mz MES ZUE Yaf=z
LIEFSUCE (B) EAIEl 2O|ME[EHL s=& 72 AlZH 52t RPMI-8226 M|ZOf| X 2|ch
5, BrdU assay £ & 2450 M=Z SAE HIE ridjz== LEFRCE
HOIE = H&#Edt + SEM 22 EASIRACL; ™, p<0.001. " Aol At

CH= ot 72lStA| ChELY.

11



2. =T MZEFOM O|XME[HO 2Tt caspase 2EH MZEAE 7|H
OIMEIES XMElgt = RPMI-8226 MZL| MIZEAZE MEXZAMG  2f3)
2I5t7] 2ol Annexin V. & ARl MO RAMZE EZ47|2

sy
EHSIRCL 1 Z, Amexin V ¥ ME| HIgO| HOIXEIHS| X2l 5t

ok

=O0E+E B719t A2 =QISHRACE (Fig 4A, 4B). Western blot Assay Of| A

HOINMEIHO] 827t 245 cleaved caspase-3, -7, -9 2 PARP-1 2| CHHZ
2H5i0| Z7tEle A =QISIIACt (Fig. 5A). 1 Zot, HO|ME[E0| 2|st RPMI-

8226 M Zo| MZE=E0| MZEXEAL 7|H22 LOojHCt= AS 2old = JURULCEH
EESH caspase-3, -9 EHEE FHESH7| A FITC-DEVD-FMK 2 FITC-LEHD-
FMK & gMSIRE Mk, 2O|NMEIEHS &= 2/EXM2ZE caspase 2 0|

=
575t AE =HQISHRULEH (Fig. 5B).

O|F 3d 2O|MEIH2 CIEE+F MZN MZXZAL 7|H0| 2t MZALS

L2F|10 capspase BE0| SEHoE EES= AS =QISHRULCE

12



(A) (B)

RPMI-8226
Annexin V
3120- en "
e S
-E 90+ *kk
= o
o ®
:- 60 §
.g 30 *k%k ©
2 o by
2 il 109 10! 102 108 10
0 1 5 10 FL1-H
Lazertinib(uM) Lazertinib 10 (uM)

Figure 4. CI'4E+%F M=ZFQ RPMI-8226 MZO|AM HO|XME|H %0 mE

=
Annexin V &$i9o| H3}

= 58 + UL MAT J2EIH2

HOIMEIEHS ouM HME[gt MZE LIEIWA, B9 S|2EJ-™2 2 O|XMEH
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(A)

Cleaved caspase-3

Cleaved caspase-7
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(A) MH MEZ === 0|8350] Cleaved caspase -3, -7, -9 X PARP-12| HdZ
Western Blot 2 3l =QIslQCt sEgz ezl CHEdEIo] Qo] ZH2 X|
goI8t7| 2l B-actin E HETQEAM AMRSIQLE (B) CHUAZHEZE ME RPMI-
8226 Of|A Caspase-3 H -9 TA9o TMES SMNZ EMZ =8| =Hsiof
ojaei=2 LEERSEICE HdE2 M 9 BHESIRIN HIoO|Hes "Hedt + SEM 2=
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3. CHEE+F MZEFOAM olXME[Ho ofst DIEEEZ|0F 2o & E33jet
L

ZHHE MEAE R
HO|ME[HO| 2lot CteEF M=ELl MEXTEAZL D|EZEE2|0te| 9f et
20| A=K =HQlstr| s of Mol HalE ZHFSIULL 2fO|ME[HE sk
42 Mgt O3, HotU= M=Oo|AM D|EZE=2|oF Of ME =olgd = Us
Diocs(3)2 YPMSIAUS [, RPMI-8226 AMIZO|A Diocs(3) ¥d MZELl =7}
HOIMEIHS sk SEXHC=E AUAdts AS QISIIACH (Fig. 6A, 6B). ETH
MZAE M7t MEEH MzZEH=E HEEE= Cytochrome € 2 &d HEE
2oISAS M HOIMEIHS =sZ=7 J7tetol| et L0l J7t5tke AS

2HQISIRIL} (Fig. 6C). Western blot 2 &dlf O|EZE2|0te| MZEXIEAL M= M

upstream Off %&3t7Lt O|EZE=2|0F Off 23S0l XESt= Bd-2 AE T €-

un
10

MEZXIE AL (anti-apoptotic) EHMAEQL Bcl-2, Bcl-xl, Mcl-1 2 30| sk
O|EXMO R ZAShs A2 HQISHALCt HIHE MIZEXIEAL FE (pro-apoptotic)
CHMZIQl Bax 2F Bak 2| EE2 sk QEHLE FItdts AS =QUSHIALt (Fig.
6D).

Ol &°l, 2OoIMEIL0| 2lgt ttEE4+FT MEFQ RPMI-8226 MZE2| AE2
DEZEEZ0te & E=%7t RYED MZXE

=
oI REE= AS =SHRULL
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2O|MEIEHE ouM K|t MZO| Dioc3)2 FME &2 LtERHD, HIKYZ
SIAEWE2 10uM 2| BO|MEIHE XNelgh M=o FME 22 LIEHHDE (O
CH =43 MZEFQ RPMI-8226 M|ZOf| ZO|MEIEHS XNe[ot2 72 A[ZHO| X[
2, MZZEE HEE cytochrome € & =QIULCL Anti-cytochrome € mAb £
M OJLH 1 Anti-B-actinmAb & 20 St o CHMEO| SO{U=X| =QIRUCE (D)

=1 L— AA

Western blot 2 &dlf =@l Z 1t anti-apoptotic proteins ¢! Bcl-2, Bcl-xI, Mcl-1 &

SEoEMoR LAY, pro-apoptotic protein 2l Bax 2t Bak =
SEOo|EXo2 FIISIRULCE Anti-B-actin mAb £ CIA| BESA|7 SYDH Y9
C

CHEO| SO{/UEA| SQIRUCE HIOIH = it + SEM2E BEA|SHRICE; ", p<0.05,

tet2 =t 7oShA| BFECL
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4. CHAEFFT MEFOA 2o|ME|'EH0| M=ZFE7| Hato 0jX|= &

2flO|ME|HO| Ct==F MEZFQ RPMI-8226 MZES| MIEF7|0|= O3t
deks O/X|=X| =Qlstr| 2ldi HO|NMEIlHE s=82 ME2SIRACL 72 A2t 2,
Propidium iodide(P)/RNase £ GAM3I0] FME 2M7|E 0|83 M= F7|E

2M%1e M HO|NMEIH N2 sE7F 5242 G0/Gl tHAo TS

$Q

MZQo| H|Z0| F75t= AS <QISHRILt (Fig. 7A). J2|1, Western blot 2

ofm
el

1o

MNZF7|E ZH-HSI= THEZE QI Cyclin B1, Cyclin D3, Cyclin E, CDK2, CDK4, CDK6
A

=
Lol2 daotd, AO|EE ofEY Qiteta s AXH Ql p219et, p274et o e

rio

=
S70ts AS HHE 2 +E0A =AU (Fig. 78, Q).

O &dll, ZloIME[HO| Ci=EF M=ZOM M=ZZF7|9| Go/Gl THAE

SAAA MESAHS AAMStL MZAIZE RESICHE XS 20T ACL

— A=
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CDK4, CDK6 2| & =F 1t p21°r?, p27¢e O Hoi =FZ ZQIZHCt Anti-B-actin

mAb & CHA| BHSAI7 SU3t 9o THHHO| SO{QLEX| foIsicy,
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CHEE4T2 HY HE 5 #WETol AB0 HUNEIF HYAYHQ ANE2
HHED W22 SAE0f MM SAS LMATE Hogo YZoz F=

SOIM ROl o= ABOICE [2, 23] X HESFF2 o|&E HOME=
A 7|8 HAX|ZH, CAR T MZE X2t Z2 M= 7|8 2
MAZE AMK S AHEStE X=ZRO| et A7 AlS Tl Ut

[24-26]. StX|2, OJTS| 2lZ2|=0i0|E, HEHZR, HAtHEED 22 7|E

SG=S0 ot oEEI 14 10| mat LHEol LMY MIZZE =0
HEst= 7(7to] FAL EOX| 7| W20 AZHQl XHEO| LMSICE [27]. MHEHA,
22180| 5t K& a7t F2 4S9 /Y0 AZH= ERs/| M0 &
ATOM 2O|ME[HE ALESIH MER X=2HMEAMO| JtesdES =Rt
HO|ME|HE2 Rotdlat CQHMIHIO|QEIO| JHESIY =UsHAH Ao AFE
ASe 7Y BRI JTQAX+=EH EHO|=4l QIistg A AXK (EGFR-TKI)
O|Ct [28]. T4 AFet QA4 12 & AT Zuh Y O|ME[HO| M= ME
SAM0 5238t AES = AKT 2t ERK MZHY Z2ZE RO[6HA AXstn 7|&
EGFR-TKI ECt O =3t ¥Z5Y 2t EJJCt= A7 Zat7t AUCH [18, 29-30].
EfO|Z2 4l QIAslE A XK= BHXENEM =42 Hotel Hel LHOIAM
ANZE EIANE 510 ZEoiCt= HEO| A0 o =29 XEME AFEELD
UL CHUEF=F0M EFO|=2A Qs A AXHE 0|8 off AL ZAE
HEZF QA0 [31], Aol £ e FFO ot Sd HdHo| XENENM
A ElE 2tz E|H0| CHEE30AM 217t Chs A7 Zat7t JARUACH [1]. Ol F

HHEe=  2O|MEIHOl HEExFHAM =8 H=TE J=0 2450
CHE =43 MEZFQ RPMI-8226 MZEL| MZE YEL SA= d2AZE 7Hsd0|
HZ

=
UL S| 20 o] B+E TIASHRALY.

2 AJOA, HNY CHLUZESMEZFQ RPMI-8226 MZE, MM.1S M=, U266B1
M=, IM-9 MZOHAM YO|NEIHE 5= HE NH2Z|HS W CellTiter 96® AQueous
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MEZE 3T RPMI-8226 M|ZO0|A 2{|O[XE|HO| CHot RIZA =Tt Y %7 IE0],
RPMI-8226 MZO|M 1 2o dEdE52 7

CHE2Z BrdUassay & 8% & 2IEXQ MZESAEQ ZAE &ISHRALCH (Fig.
3). Annexin V gMZ S ZO|MEIHES Mo 2t sE QEXCE
MEXEAZE SEEls AS &QISISCE (Fig. 4). 2|3, caspase EHEQt
Diocs(3) 2 RAME EM7|E Sl 245t caspase -3, 7, -9, PARP-1 2| it
MZEXEAL 2t CHEHEZ0O1 Bcl-2, Bal-xl, Mcl-1, Bax, Bak o &2 Western
21, caspase ZE2Q DEZEZ|0F Z=29o| &YIE
MEZALEO| REEl= AS Yot = URUCH (Fig. 52 Fig. 6). ETH, M=

CHMZA Ol Cyclin B1, Cyclin D3, Cyclin E, CDK2, CDK4, CDK6 H312| ZA9F GO/G1

St
T BIHE =Hold = JURUCH (Fig. 7). O|F &K, 2|OIMEILHO| Ct

S
O
—
=
R
o
ro
2
i

HFTO A

= =2=2T O

M=ZOAM MEYEED MEZSAES HStE MZEXAZAME st AS
2t oI5 ALt

flol deloz POIME[HOl MZSAS Mot MEAZS FRESts AS
Ol X

=
SOISIARIB WS target AXETH LUK CHSHAE B O AR7H Tasi

[
uE
uf
4
of
<2

=

M EFMO R LIEtL= AL 22 Signal transducer and activator of
transcription 3 (STAT-3)2| MHdE = == U=Ol [32], =0 ZO/NE|HS
XNelghof mat STAT-3 7 sk SEHe =2 Eol0| ZAkl=XA| =g ZAOo|Ch
Jeln ED Mzl FZAu EE AKT/MAPK ZFEO| QIXtE9| g S
CHEEE MEZOM Mz A HA7F AKT/MAPK B2E Z/5H=X =2l

=
25IL In vitro 0AQ] &HO| TAED H 2, 0[] ZMES HIY2Z in vivo

E

YoM OrRA O|F0|ARHS S0t 20|MEHe U 255 =57 flet
A7t HRoHH, oiff CHAE+F0A 20|10 A= Af=sue| 8 =gs S
RitE oo 2ZM YLOME HOINME[HO| &5l AHEE 7hsd0ol A=A
etolgt Zolct. i fO|ME[HO0| HIAMEHEY BHALSl Y ARHOAM Z|E
N2MELE d2zst 2488 €22 =80 H HChs Zi7F AW WE
CtEEs3 2t X200 AAME 7|E Aot EL P S 7|the 2HStCt

[18].
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Background: Multiple myeloma is a disease caused by abnormal differentiation and
proliferation of plasma cells, the last stage of the maturation process of B
lymphocytes, and is characterized by excessive secretion of M protein, which is an
abnormal monoclonal antibody, instead of a normal antibody. Common clinical
symptoms include hypercalcemia, renal failure, anemia, and bone lesions. This
disease is currently being treated with chemotherapy and hematopoietic stem cell
transplantation, but it is difficult to cure and the risk of recurrence is high. Lazertinib
is a drug used for non-small cell lung cancer that has mutated to existing treatments
and is evaluated as a drug with good efficacy, but its effect in multiple myeloma is
still unknown. Therefore, in this study, an experiment was conducted to investigate
the effect of lazertinib on multiple myeloma cells and to evaluate the efficacy of the

drug.

Method: Lazertinib was treated with RPMI-8226 cells, a multiple myeloma cell line,
and cell viability was confirmed using CellTiter 96® AQueous One Solution Cell
Proliferation Assay, and cell proliferation was confirmed using BrdU assay. After
confirming the occurrence of apoptosis by Annexin V staining, caspase activity and
Dioce(3) staining were performed to determine whether apoptosis occurred and then,
analyzed by flow cytometry. Cell cycle changes were observed with propidium iodide
(PI)/RNase staining, and the expression of apoptosis and cell cycle-related proteins

was confirmed by Western blot.

Results: The positive and negative marker molecules of RPMI-8226 cells were
confirmed to prove that it was a multiple myeloma cell line. When lazertinib was
treated in RPMI-8226 cells, the cell viability and cell proliferation rate decreased as
the concentration increased. As a result of confirming the degree of apoptosis using

flow cytometry, the ratio of cells in which apoptosis occurs increased in a
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concentration-dependent manner of lazertinib, and it was confirmed that the
expression of apoptosis-related proteins, cleaved caspase -3, -7, -9 and PARP-1 was
increased. As a result of the experiment to confirm the apoptosis pathway, the
caspase activity increased as the concentration of lazertinib increased. On the other
hand, it was confirmed that the mitochondrial membrane potential was decreased
and Cytochrome C was accumulated in the cytoplasm accordingly. It was confirmed
that the expression of apoptosis-related proteins Bcl-2, Bcl-xl, and Mcl-1 decreased,
and the expression of Bax and Bak increased. As a result of cell cycle analysis, it was
confirmed that the GO/G1 phase was stopped by lazertinib, and changes in the
expression level of the cell cycle-related proteins Cyclin B1, Cyclin D3, Cyclin E, CDK2,
CDK4, CDK6, p21°Pt and p27 P were also confirmed.

Conclusion: In conclusion, it was confirmed that lazertinib induces apoptosis
through caspase cascade activity and reduction of mitochondrial membrane
potential in RPMI-8226 cells, a multiple myeloma cell line, and inhibits cell
proliferation by causing cell cycle arrest. Based on these results, I suggested the

possibility that lazertinib may be used as a new treatment for multiple myeloma.

Key word : Multiple myeloma (MM), Lazertinib, Cell death, Apoptosis, Caspase

activation, Mitochondrial pathway.
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