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(57) Abstract: The present invention relates to a method for predicting the relapse of acute myeloid leukemia, the method comprising
the steps of: 1) isolating exosomes from a sample collected from a patient confirmed to be completely cured of acute myeloid leukemia;
and 2) measuring the expression levels of CD53 and CD47 in the exosomes.
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A 2 v}E 718 9] (chromatography), ¥ & -2}-7] ¥ 2] (immuno-magnetic separation,

IMS) ¥ &34 Al (acoustic separation, acoustic purification) & 2] Y H & o] &3 4=
Ao, =2 2717} 20nm WA 100nmS! HEA H = a), 7] vEA B = a)
Aol AF ¥ AL, =2 A717F 20nm o] 8kl tha A Bl = b) B ] v A

HI = a) 2 7] o34 H = b) Alolell #1X]8h= 58 36k v A7 &
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BT TAR O ] B N i AAAE ] o 2F A AE AL
by AN E W o 2F 84 T

W28l Alola, A7) vhEAd ] 28
W8l Ao, ] v ¥l a) 2 V] A Bl = by T H] = 95:5

WA 5:95 A = vt ohs Aol o] &= B EE =, o} 7FE Q A (agarose), ¥
9l 2~ E Zh(allyl dextran) @} N, N'-H] & gl v] 2~o} = & o} n}o] =(N, N'-methylene
bisacrylamide) 3}3t%, ™ E} = 2 (methacryl), 2] 2~ E @H(dextran) 2

= 7] o} A H ool = (polyacrylamide) 2B A Bl ¥ 3hu} o] 4o 7 o] Fo) 7l

THAE ok A 5= e, ofel] A H = AL of

A7) MESA FUAE T FFY PG BF AR LW AHgH =
Ao R Al chEehate 29 AY 51318

3} 3=, A e}l (cytarabine) 2
ATRA(all-trans-retinoic acid) & o] Fo] 2l 7 0. 2 BB MEly] = 15 o] 4=

A7 @A 2)ol A A AF ] CD53 = CD47 B d =52 Al A~E ELISAR

)
2% A 5 Yok A AF-BLISA"E 71 ELISASH 9] o 2% A4 2
AAR O G ORM aFol T SolH o AN = UARARS 1Y
9L, FelH o AAZ AA R ALE et )& F-ELISAZ npA o] W
A~

-

gelstn e weA das e 5= gk

A 2yl A el Aol whek, 7] A aFoll M CD53 = CD47°] 2HEd
W= A, A xS oAl et A ik Aol shE Ao r o 53 5 9l
olF A The Aol k& Ao 5T 5 k.

ool wh2R, 1) 54 Z4d Wd e A A& e

1

A 1: AT A L aj &

AT FA &54 WEH M 52 HL60, KG-1, THP-1, A3F =5 W] 44
M| 325+ = HDFE American Type Culture Collection (Manassasm VA, USA)°l 4|
TA8R o A 7F 4 W A4 Al E S22 Human bone marrow derived
mesenchymal stem cell (hMSC)-> A AFQ1 9] &0l A Z ol vl & (primary
culture)dto] AT}, HL60, KG-1 <= IMDM, THP-1 = RPMI-1640, HDF+= DMEM
mF el 10% A A4F A A Aol d A (Gibeo, CA, USA), 1% #1112 = (Gibeo),
1% 2~ E g Ev}o] 4l (Gibeco)s & 3talo] Wl &F35F3 tF. hMSC+ Mesenchymal Stem
Cell Growth Medium (Lonza, Walkersville, USA)E ©]-&3}o] vl st} d 4%
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6
A A efold -2 Uuk Aol S U4 E2]7] 100,000 xgoll A 3417+ 5<F
ATt LTS A At o, 7R 0.2vfo| A= B HEof] of 2}gh
F AR&sFi T

AA e 2: AaFe] £

2-1. = Ag o] A

EL?._H}E:LEHTJJJQ A2 A 10mm +=0]: 50mm) 2] sF-oll
ATt 22 2 CL-6BE 70%(viv)E 5723 F 2ol Al9k=E 200-HR S 30%(v/v)
%ﬁo}oi Shio} o] ol vl Fo] 7:30] H 5 thE A& Alzeqlh

2-2. A7) WA A& E 1)
A}7] 2 Al o) 12] HL60, KG-1, THP-1, HDF, MSC A| ¥ 55 48-72A] HE-oF
oFal 5 Hlj kel S A # &Far, 300 xg ol A 10%-7F, 5,000 xgoll A 305 7k, 10,000
1304 ZF oA )l AA TS E Al ste] Al D A E APEA, A EaH S

A A S NS AATHE 1), ©]F Amicon® ultrafilter 100 kDa (Merch Millipore,
Temecula, CA, USA)E ©]-&3to] 553 T, 7] A A 2-10] 4 A 23k o5
AL L o] g3lo] A7 WA AR EIYHE 535

B2} A4 (plasma) == A (serum) A 25 o] 8-3F= Aol = 55 HA
ghol A A d] 2-10)| A A =gk o5 A& o] 83t 2] Al AR ntEIHIE
TPt .

2:3. NaF el Ao 99l
A7 AN 225 Fel el E
&3 8

4~ PRO-PREP Protein Extraction Solution

(Intron Biotech)& ©]-& 38} 23] ¢t T} -, BCA Protein Assay "H .2 A &F
S, vkl A 30 mho] A 2 138 A 7] 58 2™ 5% Sodium dodecyl sulfate
(SDS)-polyacrylamide stocjing gel Z} 8-12% SDS-polyacrylamide separating gel-<
©]-8-3} 31 T}. Mouse monoclonal anti-CD4 antibody (1:1000), Mouse monoclonal
anti-CD9 antibody (1:1000), Mouse monoclonal anti-CD33 antibody (1:1000), Mouse
monoclonal anti-CD47 antibody (1:1000), Mouse monoclonal anti-CD53 antibody
(1:1000)(2-7 Santa Cruz Biotechnology, Santa Cruz, CA, USA), rabbit monoclonal
anti-calnexin antibody (1:1000)(Cell Signaling Technology, Beverly, MA, USA)E
A2} gFA| 2 A6} 5] 2™ peroxidase-conjugated anti-mouse (1:2000), anti-rabbit
(1:2000)2 o] 2} FA = AL-&5F )

“1 23, & 20 rER uRe} gho] e Asfo) st
AR

o

T

i

e Ae T

fir
—'I

A 3 S aFe) auA B
23

3-1. FASP HIH & o] 83} Tryptic digestion
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= @A S 0.1 M Tris-HCI, pH
sl ato] A7 2 37 °Coll A 45 7 &<t Y 3},3\9_@ okt 7‘15
Shell 7 ¥-3F 2T, 1 th-, Microcon Ultracel 30kDa (Millipore)& ©] -85}
14,000 x g, 16 °C 2= ol A 40 ¥+ 141 H-2) 81l o, 58] ¥ A] 7 = FASP-urea
2+51 (0.2 mL of 8 M urea in 0.1 M Tris-HCI, pH 8.5). 2.5 M| & 3}aL -2
ZHAoR 3 AN B30 S 22 55 mM 1AA, 0.1 mLE g3 UA
G A A spA] 7] 51 W& 2pdg A e E 20 - Bt Al g 14,000 x g, 16
°C,40 & &< A4 ekl e, 1€ A A= FASP-urea ¢H-5 9 (0.2 mL of 8
M urea in 0.1 M Tris-HCI, pH 8.5) 2.2 A & s}al 2 27102 31 A
Hestdvh EHAE Ag ebF 2318 FHlsh7] Y&l 100 mM TEAB 0.2 mL &
Al g ol E7FsES T, Protein digestion < 100 mM TEAB, 37 °C, overnight Z=71 3}
Sequencing grade trypsin BB & AF&-8to] =883t} o] -, 1] =5= 14,000 xg,
16°C, 20+ £ A4 -] sho] sl 2™, 100 mM TEAB, 75MLE A 7vate] 2
3] o] 71 el 3 ¥ ¥ == SpeedVac concentrator & ©]-8-3} ¢
A2A BT 328 AME3 5% ACN, 180 uLE £33+ &, 0.1 % Formic acid =
-3l A] 7] AL, C-18 Spin Column (Thermo Scientific, USA)-S A}-&-3o] &8¢ &
SpeedVac concentrator & THA] 712 A F T}

o F“

3-2. TMT 5 plex labeling
Tandem Mass Tag (TMT) &} A] ¢F TMT-126, TMT-127, TMT-128, TMT-129,

TMT-1302] 0.8mg H}-°] 2-oll Anhydrous ACN 41 uLE 3713591 2 A <t TMT
ohll Aok 41 uLs 7] A A ol 3-10 4 FH gk e = Aol Hbstar 1 ARt
Fot whe A1 71 v}, ZF Aol 5 % hydroxylamine 8 uLE ¥ 31 15 ¥ &<t
W3- A A T

3-3. High pH fractionation

Al mo A 21 E e = 9] =5 F7FA[T] AL A ﬂiﬂ}ilﬂ]ﬂ—@%%ﬁ
(LC-MS) Al Hydrophobicity & ©]-&3}o] 7t flE| =& 3171 913l High pH
fractionation=- A] &8} T}, 2 FE] = Al Z+= Waters, XBridge BEH C18 Z1 &1, 3.5
um, 1.0 x 100 mmE A}-& 3} Agilent 1100 series HPLC system (Agilent
Technologies, Santa Clara, CA, USA)& ©| 83l 12 7] ¢] ¥-g o2 Felstit).
TAHoZ A g Y A ¢5H A (10mM Ammonium formate in water (pH
10.0))° A Ha & F-A A FH 2, 0-70 % 2] &5 B (10mM Ammonium formate
in 90% ACN (pH 10))%— AF-8-3Fo] 18] 8191 ] (The gradient followed as : 0-10 min,
5% B; 10-20 min, 5% B; 20-80 min, 35% B; 80-95 min, 70% B; 95-105 min, 70% B
105-115 min, 0% B).
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H_ﬁ'cl(‘

34 AR AYS o] 43 gl A o] Fol

g71 A e 3304 28 518 E = A1E2 0.1% formic acidE EFHeE =)
A A& gk ¢ Q-Exactive Orbitrap Hybrid Mass Spectrometry connected with
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