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M=z N ALd

1 Mo & A

O] Mo AFEEl =92l Eribulin mesylateE 3At S&F0| 3|M510 Rt sk
2 AMESIRLE |fFHE 47| 0|8% HdE 7| fIet EMEZ2 anti-human
CD11b-PE, anti-human CD14-PE, anti-human ICAM-1-PE, anti-human
HLA-DR-FITC, Mouse IgGl-PE-isotype control, Annexin V-FITC= BD Bioscience
(San Diego, CA, O/=)0|AM FYUSIRALL anti-hCCR1-PE, anti-hCCR2-PE= R&D
Systems (Minneapolis, MN, O[=)0{|A FRISIRACE Caspase B2HEE FE5H7] ¢
ok Al2fQl FITC-DEVD-FMK, FITC-LEHD-FMKE eBioscience (Atlanta, GA, O]=3)0iA]
TUSIFCE MZE MEE FHE {8 Celltiter 96® Aqueous One Solution Cell
Proliferation Assay= promegaliA T SIRUCt OEZEZ|0F & M 24S flt
DiOCg3)(3,3'-Dihexyloxacarbocyaninelodide)= Sigma-Aldrich (St. Louis, MO, 0O|=)
Ol M TUSHRALCE Cytochrome C 2| =S =0l 28 MZE == ZTHl=
Nuclear and Cytoplasmic Extraction Reagents?} AFEE[QIL ThermoFisherOf| A
ASHYLCE MZE 7] 242 ?/ Propidium iodide(Pl)/RNase staining buffer= BD
pharmingen (San Diego, CA, O|=)0|A F&5IRACE Western blots 2Tt A2l
Western ECL substrates= BIO-RAD (Hercules, CA, O|=)0fA TSI A 2
anti-cleaved  caspase-3, anti-cleaved caspase-7, anti-cleaved  caspase-9,
anti-cleaved PARP, anti-Bcl-xL, anti-Bak, anti-Bax, anti-Mcl-1, anti-CyclinD1,
anti-CyclinD3 , anti-CDK4, anti-CDK6, anti-p21“%, anti-p27"P!, anti-Rabbit
IgG(H+L)-HRP, anti-Mouse IgG(H+L)-HRP= cell signaling technology (Beverly,
MA, O=)0A FUSIFUCE  anti-GAPDH, anti-Bcl-2, anti-CDK2, anti-Cyclin,
anti-cytochrome CE£ Santa Cruz Biotechnology (Santa Cruz, CA, O|=)0|A F S}
AL

2. M= HjSF

2 R0 Mol MBS SHBHYUEY MEF HL60OICH ME BHYO| Mol b

Xl= 2EfOrdE  (GibcoBRL) 10%%2t HLAZ-AEHEDO[LM 1%E F7tet



RPMI1640 HHX| (GibcoBRL, Grand Island, NY, O/=)7} AFE|QUCE MEZ= 37°C,
5% CO, H{¥7|9] ZAHNAM HIJXZRD HYX|= 2~3 Lo ot HMN XS0 ALY

B2 SHZEQACH

3. Mz MEE 5%

24 well plateOf HL60 MZZE 1x10°cells/well2 seedingdt O2|=2IS 0, 05, 1, 2
nME sZ82 M2|5t 37°C, 5% CO, H{L 7|0 A HYLSIRACE 72A|7H0| K| =
96 well plateO| M=ZZ 200ul® 7|1, Zt well OCt Celltiter 96® Aqueous One
Solution2 20ul AM2|st0] LF 0/ TLE 96 well plate & ZM 2 4A1ZH SOt
37°C incubator Of| Al HHZSHZF11 PowerWave XS2 Microplate & & X4 (BioTek,
Winooski, VT, O|=)E& AE3t0] 490 nmO|M EHE Sl SEEE 2460 E&

Ct.

o

4. MIZAEO| chgt FMZE 247 24

ofz[Z2I0f 2olof FeES Aot MZEALZEOl YolLtn U= M=EE =I5t 250
2o MEut SLSHA HL60 MZE platel seedingdtiCt 2|1 of2|=

2 M2I5H 37°C, 5% COHIY7[0A HiYSIL 72A|7H0] KBt M MEZE =+
At Z phosphate buffered saline (PBS)Ol 2% FBSS F7tst0] XM Z=3t FACs
BufferE 0|83t 2% MASHELL 1 =, Annexin V (BD pharmingen) £ & -20]
M 1582 SQF MBI FACSCalibur flow cytometer (BD Bioscience, San Jose, CA,
O E AMSI0 MEZE 24810 Annexin V ¥MHME| HIES E8 MEAIZEO|

2o MZO| Hzs =lotrt.
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5. Caspase 24E 5HS 2t M=

1x

7] 24

M

Of

HOFUA= MZEONM 2%t & CaspaseE =015H7| #1510 60mm plated| HL60 Al
ZE 1x10°cells/well2 seeding?t Z, O2[&2I2 0, 05, 1, 2 nME X2|50] 37°C,
5% CO; H{Z|0|A HiASt 72A[ZH0] K|S O Caspase 3 Ed HEE2 flot

FITC-DEVD-FMK&t Caspase 9 2d HHEES @2t FITC-LEHD-FMKE 2t 1pl 2|5t
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LE0E LS AEdl HE KTE = 37°C, 5% CO, incubatorOlA 1A|ZE &
b HMSIRACE 10 =, MEZE $+7{5l0 FACs Buffer2 22| MA3St1, PBSE 2 300
ul F74E = FACSCalibur flow cytometer® AFESHH MZC| Caspase HHEE
Zdotrt

6. DJEEEC|o} HH SES flet FME 247 4

>

DiOCs(3)= &O0tUA= MZS| OEZE2(0tof Oz HEfM el M= Fiuhd

X|At2 D|EZEEE[otel T [0 w2t O|EZ =20t MZE =X EICE 24 well
plate0 HL60 MZE 1x10°cells/well2 seeding St1l O2[2 22 s=HE XN2|st0
37°C, 5% CO, HHL 7|0 Al BHLSIRICE 724|740 XIS M 2 well OFCE DiOCs(3)
£ 5uM MelsiFn Y2 XESEo] 37°C, 5% CO, HiZZ|0A 30250t FAMSHRE
Ct 1 3, MZZE £=H35l0] PBSE 23| MASIL PBSE < 300u F7HHE

FACSCalibur flow cytometer (BD Bioscience, San Jose, CA, O/=)E At23}
DIOCe(3) &8 M=Z2| HE&3 M trt.

gE AE #®

ot
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7. Cytochrome C W& 53

0

NEZMES SE5ls QKR Cytochrome (O Eoigkg =0Ist7| o) of2|22lS
SZYHZ Mgt T 7247 S0 HYE HLe0 MZEE +=H3t0 PBSE M A SICE

24 JHHE Me[std 152
2 CEROIE A2|5t0f L3320 1
=7 Bt =, 5232 16,0009 HHEEIE ot0 HSHT 22| Western blot

1 =Bt HiHoz geI loading$tCt. O % , anti-cytochrome & ARSI

Cytoplasmic Extraction Reagent (CER) I 1 The#Z 23|

2 Vortex SIF %, PS0IA 1027 BYBCEL d2|D
fe) A

8. MIZ=F7|of chgt RMZE 247 24

oz2|= 20| M2| Z|USU MZEF7|Q| HIE 2ESH7| o] MZ2| MIZF7] Ljo
MOl DNA %2 ZOoIStRCE 60mm plated] HL60 MZEE  1x10°cells/well 2
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HiSSHRCE. 72A1ZH0] X2 W MZE =235t PBSE 2% MASIL, -20°C, 75%
HEtES 1Iml E7IiF0] StE S DFAIZICH O 2, FACs Buffer2 22| MAStL
Propidium iodide(PI)/RNase A(BD pharmingen)E 500ul® Xz|siFn Y& Xtctst
HdElZ H20M 15232 GMECE FM E MEZE  FACSCalibur  flow
cytometer (BD Bioscience, San Jose, CA, O=)E ARSI M=ol MEZFI|E &
MotCt,

9. M= 5l HEX|Xo| it FMHME EM7| &4
Zb M=ZOM SEH2Z Woldts SASS Qo7 fISH 24 well plated| HL60
MZE 1x10°cells/well2 seedingdtRALE 2|11 Of2[282 0, 0.5 1, 2nME X 2|

5t0] 37°C, 5% CO, i 7|0 HISt D 724|740 X|&t2 I MEE =8| FACs
Buffer2 23| MAS{=Ct 1 F, anti-human CD11b-PE, anti-human CD14-PE,
anti-human ICAM-1-PE, anti-human CCR1-PE, anti-human CCR2-PE, anti-human
HLA-DR-FITC 2} Z}Zf PEQ FITC Mouse IgG isotype controlg& 4°COJA| 30&2 SOt
QYMsiCt FMo| = MEE PBSE 23 MHE{FI MZEE PBSOH FRAIF

FACSCalibur flow cytometer (BD Bioscience, San Jose, CA, O|=)E AtE3t0 M=

Ol M 2oiste HEHERIO| Y3 EAMTIC}
10. Western blot £
oelEzlE sE2=2 NHalot = 72A17F 52 Y E HLe0 M=ZE ZOH = PBS

=

MAED JAMEEE Sl MHMZE FO{HCE MZEO| RIPA lysis buffer (50mM
Tris-HCI, pH7.5, 150mM NaCl, 1% NP-40, 0.5% sodium deoxycholic acid, 0.1%
SDS, 1mM PMSF), T RIEs A A KM =T (AEBSF 1mM, Arotinin 800mM,
Bestatin 50uM, E64 15uM, Leupeptin 20uM, Pepstatin A 10uM)S O| 23l Z3lA|
7ict. 8diE MEE 13200pm2E 10827t AMEEZ|sI &BAS LojLfn
Bicinchoninic acid (BCA) THEE FEAM Al (Thermo fisher, Waltham, MA, O|=)2
2 JY SIRACL S| THMAEZ SDS-PAGEE 22|5t0] Nitrocellulose membrane

=
O=2 O|SAIZICE gAet CHeREol B 5o[HQl Zgs 97| 2ol 5% FXE A

-

7 (BD Difco, Bedford, MA, O|=) in Phosphate buffered saline with tween20



(PBSHE A20|M shaker YOA 2A|7H SOt WESIRACH T T PBSE 32| M A |
= 2, 1K 2HE 5% FX[Y EX|F in PBSTO 3|MA|A 4°CO|M otF =S¢t

AZICE PBSTE MATH =, 2X &K E PBSTO| S|AMSH0 H20|AM 1A[ZE BHSAIR
Ck. O %, PBSTEZ MASI0 western ECL blotting 7|& (Bio-Rad, Hercules, CA, 0|

=)2 S0|HQl tHAZ HESHULC

11. 84 X2

2E ZitEs 39 ol A

g5t sAKXE| SHRUCE e 2MGL7| 2[8ll GraphPad prism7.0 AZE
0l(GraphPad, San Diego, CA, O|=)& ArESIRILCE £t 2E Zf2 Tukey's
range testO [FE one way ANOVAO| 2|3 ML XHO[= p<0.05 (95%

confidence intervals)2 {2/ EO{F ULt

9 SYHQ MEO| o BF + BEE SKSEME A
7
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1L 282 8UEEME Heo oM o|Z|=20 2ot M=Sd FE=

ZHSdulEy MZo| o2|22I0] M|EAS I MESHES 7HX=X| =2lst7|
Qi 0, 05 1, 2 nMZ HN2|3t 72A|ZF & MTS AssayS 0|88 M=Z MZ=ES
SHOIBIALE HL 60 MEFOA 02|22 S& (0 05 1, 2 nM)Of| 2t X{2|3}of
EASIAS W, MZ YE0| o2[22l9 sk SJEHSE [ROBIH H2dts A
2= REoCls Ae ElstR

HOl O2|2 20| 2 E&ErdudHM MESHLS
Ct (Fig. 1). o222 20 2ot MZE MEZ9| ZATZF MEAIEL Aol A=K =20l
St7| 28l Annexin VE A2l EAMSIH FAMZ 2M7|2 MZ 24
ZALEO| HO{SZ I 57tSt= Annexin V Y of
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4. 28T AYLHHZAM o220 2ot M=ZFI|o ojXl= B
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Background : Acute myeloid leukemia is a hematological malignant tumor in
which bone marrow cells, which are progenitor cells in the early stage of
myelogenous leukocyte differentiation, accumulate in an undifferentiated state
and proliferate abnormally. Cytarabine and anthracycline-based anticancer drugs
are used as the main treatment, but 50~70% of patients experience recurrence.
Eribulin is a drug used to treat metastatic breast cancer and liposarcoma. It is a
natural compound obtained from halichondrin B extracted and isolated with a
marine sponge. Its effect on acute myeloid leukemia is not yet known. In this
study, the efficacy of eribulin in acute myeloid leukemia cells was evaluated and

the signaling mechanism was studied.

Method : After eribulin was treated with HL60, a cell line for acute myeloid
leukemia, cell viability and cell death were confirmed using MTS Assay and
Annexin V staining. The pathway in which apoptosis occurs was confirmed by
Caspase expression and activity and mitochondrial membrane potential through
DiOCe(3) staining. Propidium iodide (PI) staining was used to confirm the change
in the cell cycle. The expression of proteins related to cell death was confirmed
through Western blot assay, and the expression levels of various surface
antigens, which are markers related to the differentiation and maturation of

blood cells, were confirmed.

Result : When eribulin was treated at different concentrations in HL60, it was
confirmed that the cell viability decreased as the concentration of eribulin was
arranged, and the proportion of cells in which apoptosis occurred was
confirmed that the presence of eribulin concentration increased. Later, in an
experiment to confirm the pathway of apoptosis, it was confirmed that the
Caspase activity increased as the concentration of eribulin increased and the
mitochondrial membrane potential decreased. As a result of checking the cell
cycle, it was confirmed that the G2/M phase was stopped in eribulin, and the
expression of the related protein was also regulated by eribulin. In addition,

when the level of expression of several surface antigens, which are markers
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related to the differentiation and maturation of blood cells, was confirmed, the

expression increased as the concentration of eribulin increased.

Conclusion : It has been confirmed that eribulin induces the differentiation and
maturation of immature cells in acute myeloid leukemia cells, inhibits cell
proliferation, and finally leads to apoptosis, so it may be used as a new

therapeutic agent.

keyword : Acute myeloid leukemia, Eribulin, Cell death, Differentiation
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