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(57) Abstract: The present invention relates to a biomarker for outcome prog-
nosis of lenalidomide and dexamethasone therapy in multiple-myeloma pa-
tients, and, more specifically, provides: a biomarker for outcome prognosis of
lenalidomide and dexamethasone therapy in multiple-myeloma patients; a com-
position for outcome prognosis of lenalidomide and dexamethasone therapy in
multiple-myeloma patients, which comprises a primer or probe that specifically
binds to the biomarker; a kit for outcome prognosis of lenalidomide and dex-
amethasone therapy in multiple-myeloma patients, which comprises a primer
or probe that specifically binds to the biomarker; a method for providing in-
formation on outcome prediction of lenalidomide and dexamethasone therapy;
and a method for outcome prediction and treatment of lenalidomide and dex-
amethasone therapy.
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2 AF7] miR-331F miR-331-3p = 91, & g 9] 4}7] miRNA 2]

A7 D& 7] F29 A

o
N
&

|58 vhol & mA A= & A 0] (cytogenetics), 574
A (ISS stage), & A 4~ (hemoglobin), W& (WBC) & ZH 5=
FH AEE = o= s} o] e Q1 A E S5

o EHe 49

o
o

©
to X 4y £
fu HU

Mo 2 i
o g o T

BN
ox U

N
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8

e S Ed ] Erfol = R HAb el X R 5 W v 4
22} Al 2 2B miR-193a, miR-26a, miR-29¢, miR-30b, miR-30c ¥ miR-331 2.2
O]TOV‘J T O 2 RE AE Y= o] = sh o] ] FrE At A s

Aot 9l R 7] #AAHS] miRNA 2d 58 dld e =rfo] = &
QV\}UﬂE]r—fE A7 o F7F S 29 Al R alsh= @A B E3ehe
A HF skl A el v o] = B dlAb BEE o] X 5ol T g of &
of| Zof f-83 JHE Al 3st= W& AlFg)

%, A9, 83 2 GFOE o T2l T o A

Bk o] 7] §-10 4= miR-193a 2 miR-26aE L35 A& EAH o7 & 5

3 9] 47] miR-193a+= miR-193a-5p; 7 7] miR-26a+ miR-26a-5p; 7]
miR-29¢ T miR-29¢-3p; 77| miR-30b+ miR-30b-5p; 4} 7| miR-30ci= miR-30c-5p;
2 7] miR-3317 miR-331-3p = 12, - 478 9] 7] miRNA 2]

A7 LD 7] m29F At

%}7] miR-193a-5p, miR-26a-5p, miR-29¢-3p, miR-30b-5p, miR-30c-5p &
miR-331-3p2. = O]*EI‘OV‘] O R HE A E = o= s o] o fdxbe] W
FEo] 7 £E e A g H s v v S A X mol g
o 71 4] G A om e = vk Y] EzaS did g rpo] = 2
S AL BF o] X 5ol T gk of| F7F & 3 = S

A7) AT EE A= dg e ol = F gAbwBRE o] A & RE-g-Ad o] CR
(complete response) == VGPR (very good partial response) ©] 3L, & &7} £ X
92 g el el ko] = 3w Al else] AR 4k Ao PR (partal
response) MR (minimal response), SD (stable disease), EF=+= PD (progressive disease)

A Ao, ofoll A jHE = A2 of ), wldE] vpo] = B E AL ERE &

* 7 {342 IMWG (International Myeloma Working Group)¥} EBMT (European

Group for Blood and Marrow)2] 7|8 &3l 8 7} o}

7] miRNA & =58 4 8= W& RT-PCR, 4 A 4
RT-PCR(Competitive RT-PCR), 2 A| 7+ RT-PCR (Real-time RT-PCR), RNase X. &
A1 (RPA; RNase protection assay), =% 55+8 (Northern blotting), miRNA
A4 (miRNA sequencing), PCR ©] #l| ] (PCR array) 2 DNA % 0. & o] Fo %]

TORYE AEE = o) st o] 4 o] §3te] HH % S ok, o]
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[83]
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[86]

[87]
[88]

[89]
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37] b EpE SRt A i’ﬂ‘é‘rﬂlE“}O]E P AL BRSO 2] R0l T §F
HE Agshs dyol ddd mrteo]l = B gAlv el
=TE A 7\] B2IE A A o] 4 A} (cytogenetics),
7 (1SS stage), & A A (hemoglobin), " & - (WBC) ¥ Zr+
O 2 RE AR = o] sl o)A} QA X E A s =

71 BAA o= (1) LT IIA A FAA G =4, 24 oS

A 8kE ST A A A AAE W hypodiploidy 3= 1311 9 A1 4] A4l o] A7,
S AFEEEe] ((4:14), 1(14;16) T 17H A A debA A o]
o= 3

T i 8 @A (1SS stage)> =AW 71 A Al A 16 A, 29k A 2
3GA R S35 PRI FES e V] Eolth 7S U] 339

YAl MY D A dudd JALS 3l 8T 5 doH,
i & 7F $hatoll A A 18 o 5122 A4 €% Thrombopoietin 7
PEAE EA (N GAALe] 813 4] A129d Al1Z 2009; o] A %] €] 331)2
NAIE ZFar & 4= Lo ool A gk 3= A1 of T}

e S Ed ] Erfol = R HAb el X R 5 W v 4
22} Al & 2 H-E miR-193a, miR-26a, miR-29¢, miR-30b, miR-30c 2 miR-331 2. &
o] Fo)xl O B IH MEE = of = st} o] o] FAHAY M S
4= @A 7] 5342 miRNA 298 =58 e Srjo] =
AW EF= O] X F o] o Tt £L 2 Al 89} HwEtE v 2 4]
74l miRNA 2d 58 of| F7F & thazat A/ =59 Hlsto] 4]
2ol miRNA e 70| W& 4 9ol glde mnfo| = W el w ef>
o9l o] tph Ay Z4F X EAE Folot= WAL E E9tete A =4
hatell A Bl mvpo] = H dlAb| EFE o] X 5ol T gk o & o & 2 X m k=
1 = el

A7) ezl Erfol = 1 elapl el ol 2)o] Thk Al B4 A R A
Alkylating agents <& -rE%OJ, melphalan, cyclophosphamide, TF & $}8} 3} ¢+ A (Other
cytotoxic drugs) < ¥+ <! vincristine, doxorubicin, and liposomal doxorubicin,

2 H| 2 o] = &<l prednisone, Immunomodulatory drugs (IMiDs) <7<

thalidomide, pomalidomide, proteasome inhibitors (PI) <& ¥ <! bortezomib,
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[100]

[101]
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10

1o O)1-

carfilzomib, ixazomib 5 4 = 1 S, o]l A ¥ X = =

e S Ed ] Erfol = R HAb el X R 5 W v 4
212} Al 2 2 5B miR-193a, miR-26a, miR-29¢c, miR-30b, miR-30c ¥ miR-3312.2
o] Fo)xl O B IH MEE = of = st} o] o] FAHAY M S
SAshE GAL A7) A miRNA I 55 dld e wrfol= E
At RS A 7 9] o 27F F thEut Al R &k H k= WA 3 A

£
o

N
-

822l miRNA EE =25 dld el Srto]l = R Al et X 7 9

i
o

£ )2t A7 v st A7) G2k miRNA el pEo] Y3
7ol Bl dg Ertol = H dAMEFE S Fol st @A E X §shE oA
TF A A Hg g mrpol = 3w A B O] h off thgk o F o] = &
A g WS Al gkt

S Boukhg 2 miR-193a, miR-26a, miR-29¢, miR-30b, miR-30c 2 miR-331.2. =
o] Fo X o ZREH A= o] = s o] 4] FH At HolA o=
Agtebz Zeloln] iz T2 U B Fihahiz T #4% Sabol A
dd el mvpo]l = A diabe| el o] X 5ol gt o] F 58 =S ATH
ATk

E3E & A HdE Svfo] B H dlAbmefE o] X5 oA F A T A o)l A
%F/] ¥ A =384 Al & ol A miR-193a, miR-26a, miR-29¢, miR-30b, miR-30c 2

A o Az of - sh ol el fAAY £FEL
Sgsto] vt ool B dAuleel sl O ol o5 & A
ol AHgEH] 913, 37] A% vl @ mhol 24 B SEE AT -

’PU
o
lo
i
o
4m
JE

ol s}, 2 g o] o] 8% 7] 9 ste] vk T AN o A A T, 1}
sh719) AT ez e w470 ol shsh] elstel AT EE A
A el ]3] ¥ el Wgol B = A ohry

ANd 1A Ertol = & WAl 2 g we iy 25F
A HE A

oL

10078 <] D}‘ﬂa“ ZTE S o
v = X}oﬂ Al 2F 28 L7119 1214 1Y 13] i’ﬂ‘)r‘j/]c‘j}o]t 25mg
EL Ei]l/\PUﬂE]r—é 2 40mgE vl A3 8H sEA T 271 1007 &f #HAE
3889 A& 'H?% 3}, TagMan Low Density miRNA Array (TLDA)E 31163 ShaL
thi A FE ghxto) Al dld gl mvteo]l = 3 HAME BLE o 3 o S mp A B

r&%
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11
W=k U A 6218 o] v A E4F 2 Al = TLDACI A =54
miRNA ] 73 Z-ol] ARg-3 At
AEd 1. oY 73 BA0NA Hdeeriol = R gt ElE ] X 5
1

A71 38W o] thkA] EF $AE O & TagMan Low Density miRNA
Array (TLDA)E &3¢ miRNA T & 545 918l 38171 9] miRNAE = 74 4
PCR o] & o] & AF&-3}t}. 9-4 TagMan miRNA ABC Purification KitZ o] &3}
21212 & A ol 5] miRNAE FE31% 2, =% ¥ miRNA T megaplex reverse
transcription kitE ©]-838}o] cDNAZ W 315} $1 T}, o] & Megaplex PreAmp Primers
Human Pool A$} TagMan PreAmp Master Mix& ©|-83}¢] cDNA 2] &-&

ZE3)19 o, o] F& AHE-S TagMan Low Density miRNA Array (TLDA)®] o]
real-time PCR HF-&-& =33} 21 t}. Real-time PCRS] ¥ A} & (raw data) ¥4 &
ExpressionSuite 3= 2 135 0] 835}5] 01, o] & &3l Zt miRNAE S| 5-F 34k (Ct
value) & o] Wth TLDAS] 4 & 918 miR-3200. 2 FF4LS B4 53l om,
2-AACt S A &5o] ZF miRNAE 9] 43 gk S48kl

A7) 38 o] thkA e B x5 o] 4] 717 F0 7S Len-dex X &

A ZHEE] 15.6 70 (91 04 ~ 33.6)01 1AL, 2 Ao X8 AR (A AEE)
A AEE (0S) 47227 %9t 642 % ). 3878 2] FAE F, 1949 £
of| &5 7hxl Ak} 1978 o Ut o =5 7EX $abE o] W gk v alg A i
67l miRNA (miR-26a-5p, miR-29¢-3p, miR-30b-5p, miR-30c-5p, miR-193a-5p,
miR-331-3p) & o] Y& of| T 5 713 Aprol A F-o 8 AAhEH NS
gRlstict & A3E H 8] 943}04 SHH 20 9 F& ol FE 7H et
367 o] U o] 5 717 BAES A 2 & real-time PCRS 331312, 67)
miRNA B -2 5t/ gl o] ZHAE o] &5 sl

g 6 719 miRNAQ] wH& a2 A X8 Algto] vf #okd A2} §-9f
Fr# o] A At} (miR-26a-5p, P = 0.002, miR-29¢-3p, P = 0.021, miR-30b-5p, P =
0.001, miR-30c-5p = 0.002, miR-193a-5p, P = 0.032, miR-331-3p, P = 0.032) (5 1).
A BEF) DA =, 4 719 miRNA Q] W&l o] ykow A &5 o vlEr}
USLT} (miR-30b-5p, P = 0.008, miR-30c-5p, P = 0.031, miR-193a-5p, P = 0.033,
miR-331-3p, P=0.013) (&2 2). 7] A& vl o=, o Fof v X]:= miRNAY]
27 535 &EA517] 98 ZF miRNAC) th gk &4 2] 7 Q 3 (cutoff)E 7|HFO =2
0 12 R 7, 08 el ZUhR SAE e 148 SN ¥ rE
i R (B T3 S W 8 s A (1 T < 91
olal A e A Aa AL Bake A7) AEE S et (P=42x10-4
2 P=6.6x10-5) (X 3).
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[110]

[111]
[112]

Ad o2,
AL EFE=2] A

F71 Al 71 A sk eharel s A S

187021 9}l R 7] 6702l miRNAS F3 3, ¢

Az dgoll A 548 AR ES IRB 521 afoll AHEH Ut 7]
o

A E E W Al (SVM, support vector machine) W2 & 48351 0, o] & 53
% 2,468,73270 9] W= 23 o] FAAFH AT o] A 2FE F 7MY 5% A

THE Bl FEE v g (A A ol AR, 1SS i,

& 24 WBC 2 ZH) 2 270 2] miRNA (miR-26a-5p 2 miR-193a-5p) &
T EY, ol & gl Erto]| = W HAuERE ] X 9] of F o = (LTRP,
Len-dex treatment response prediction) 2.2 2 A 2] 5} T}, 47] LATRP 24 (&=
4)9] of| 3 o & 5% -2 AUC (area under curve) 0.93320. 3, Q1A W4 (E4HRto 7
TAH 3T o2 29 (AUC=0.670) 2 miRNA (5470 2 A H o] T o =
2.4 (AUC=0.675)°l] B]&f $-423F A 5-& e} 8 LATRPS] 9 A 4k
(threshold)E 0.53 0. & AA e 4 oM vt e, So]h W A& 5= 717} 90.0 %,

77.8 %, 85.4 %3 T}.
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(7478 1]

[7d - 2]

[ 3]

[7d - 4]

(%% 5)

[ % 6]

(7478 7]
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379 9
miR-193a, miR-26a, miR-29¢, miR-30b, miR-30c ¥ miR-331.0.2 o] Fo %
TORNE HEE = o sh o o §HAE X etz thy
w=E Al A dld e Sanpo] = B e AL ERE ] X ol THRE ol F-
158 Wﬂoﬂﬂlﬂg

13

Al A1 A,

A7 H}O] Q A 24 &2 miR-193a X miR-26a& E 3= 31 -&
EX 0= =, v A HE Aol A dld v mvfo] = B

o

AL b o] X Rof] th3h o] F o & upo] @ mpA A E
Al 18l Ao A,
| miR-193a+= miR-193a-5p;
| miR-26a+= miR-26a-5p;
}7] miR-29¢+= miR-29¢-3p;
| miR-30b+= miR-30b-5p;
| miR-30ci= miR-30c-5p; &
| miR-331% miR-331-3p<],
A EF ghAel A dld gl mvfol = B A BRE o] X] B of] o §F

o & o 5§ nlo] o mhA 2 E.

;(ﬂl o1 ];(1]361—1011— 6]—6]—0] 101}\1,

A7) o3 o 58 dlo] @ nhA A E-2 §F A A 0] 4 (cytogenetics),
=4 E}%’Q‘ZFZ 7 (ISS stage), & A A (hemoglobin), ™} & - (WBC)
9 2 B ED o) Fol 7l o R E] MElE = o) s o] kel Qlat
B ZAEE AR R U] Fashe, T B5E Sl A
dlde) Eobo = 9 e abulekde] X so) et | o) %8 uho] 0. ]
2 E.

miR-193a, miR-26a, miR-29¢, miR-30b, miR-30c & miR-331 2. & o] Fo X
T O 2 RE AEE = o] = shi} o] ] f Aol ol A o' ARt sk
sZefolm = LR H S F = T S5 ghAjol A
g e Evpo]l = A dlabu el o] X 50l T gt o 3 o 58 T E
A 58} 010—]}\1

271 71 E= miR-193a 2 miR-26a& X.3s5= A& &
LA B S Al R
|5 <=8 7 E.
Al 53} )\1\01}\1,
%}7] miR-193a+= miR-193a-5p;
}7] miR-26a+= miR-26a-5p;
}7] miR-29¢+= miR-29¢-3p;

PO
Ot
S

12 e
kn
2 7
fiu)
%

B o

2
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[ % 8]

[47% 9]

[7d7-8 10]

74738} 11]

[7d -3} 12]

14

miR-30b:= miR-30b-5p;

miR-30c= miR-30c-5p; &

miR-331+ miR-331-3p¢l,

A EF ghAel A dld gl mvfol = B A BRE o] X] B of] o §F

A A A o] A (Cytogenetlcs) %ﬁr/‘é o8 A 4SS stage) A

(hemoglobin), ¥ & - (WBC) 5’% i

AEEE o= sty o] o] A A E SAsHE 2AAES FUHE O

FE3bebe, v E5F ShAtoll A dld g mato]l = g Bk EfE o

A5l gt % o 58 7| E.

i’ﬂ”‘j/]t‘j}olt EL Eﬂ/\}”ﬂgr)\/] E=R= E}HL” =TE 84
5"<

7] F-74 2= miR-193a 2 miR-26aE ¥ 335z A& 5 02 F)i=,
thi A EE shxtoll A dld g mvpeo] = 3 dlAbe ERE o] A sof o &
of| & 01]%01] o 93l QR E A Tai= .

%}7] miR-193a+= miR-193a-5p;
miR-26av= miR-26a-5p;
}7] miR-29¢+= miR-29¢-3p;
4¥7] miR-30b+= miR-30b-5p;
7] miR-30c+= miR-30c-5p; 2
7] miR-3313= miR-331-3p2],

A

g EF Shatol| M did gl evfpo| = 2 Al AL B 0] K] Fof] T gk
of| 2 of| Sof] F-&¢ JHE ATt W,

A 9&}ell 9lo} A,

7] miR-193a, miR-26a, miR-29¢c, miR-30b, miR-30c ¥ miR-3312. &

o] Fo X O ZREH HE = o] = sk o] o] FrdAbe] W o)
dd e vfol = 2 Al e o] X 5 9] of| 7 & Rt AR 9

H S wf BEA] S5 X520l gt o T7F £4] &2 3 o=
Feteh= 2SS o' st A E5F At A did g Erfol =
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(7478 13]

[7d -8} 14]

[7d -8 15]

[7d7-8 16]

15

2 H XL EFSE= ] X Fof] ) o] F of| Sol] §-83 JRE A 35 W,
A 9ol o] A,
7] miRNA & 738 S48 WH-2 RT-PCR, 7 A 4
RT-PCR(Competitive RT-PCR), 2 A| 7F RT-PCR (Real-time RT-PCR), RNase
H% FAH (RPA; RNase protection assay), =% 588 (Northern blotting),
miRNA A] 8 (miRNA sequencing), PCR ] #l| ©] (PCR array) & DNA
o o] Foxl o B2 HE HAEE = of = s} o] & o] &3}
Foh= AS S0 o=t A &5 Aol A did g Lol =
2 dAb EFE ] X ol & o] % o el {83 B R E Al Tsh= WY
A 93of] QLo A,
g mvfo] = @ dAbe| EFE o] X 5 5 W2 oA SF $4)
A2 2 5E A A o] 4 A} HE (cytogenetics), &
stage), & A 4~ (hemoglobin), ¥ &1 (WBC) & Zr+&
T O RFE AE Y= o] s o] ] Y A E SAHS =
2l

. %
o

off L
L,

F7hE O 298k thA S Sl A dld g mrlol =
AL EFE O] A Bof] g o F of| Sof] f-8-3 élﬂc‘g‘ Alg sk W
miR-193a, miR-26a, miR-29¢, miR-30b, miR-30c & miR-331 0. & o] F

T O ZE A E Y= o] dh o] o] FrA A}l ol A e m Ade=
Tefolm = TR B E ¥3ehE v S5F Sl A

gl nfpol = Bl EALELE O] A g ol theE o 5 o] S8 24 E
g mvlol = R Al ERE L] A 8 & 2 v A &5 T A ol A
2] A &84 Al & ol Al miR-193a, miR-26a, miR-29¢, miR-30b, miR-30c
2 miR-331. 0 & o] Fo) X F o 2 RE HNEE = o] - 3} o] 4k
TRzl BE =Ee ST dld e mvlo]l = F gAabu el o] A 7o)
gk o 5 o & xdsh= g ol AR8-aH7] #18, Al 13 WA Al 43 =
o] = g ghe] nlol @ v A= ] &5



WO 2019/093585

1/4

Probability of TTP (%)
B )3 1043
(] [®] [®]

Ao
Q

=}

Probability of TTP (%)
N £ [e)] &% 8
[} [w] (@] o) [w]

=}

100

Probability of TTP (%)
F O [ve]
o & o

[3¥]
(]

)

miR-26a-5p, P=0.002
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20 miR-193a-5p, P=0.033 20
== higher expression (n=29)

0 == lower expression (n=40) 0
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miR~-30¢-5p, P=0.031
-~ higher expression (n=22)
= lower expression (n=54)

0
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Months after Len+dex initiation

miR-331-3p, P=0.013

== higher expression (n=57)
- == lower expression (n=16)
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4]
¢ Best model of miRNAs (AUC = 0.675)
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