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g Al Al

7Y

A7 1

hsa—miR-126-3p, hsa-miR-126-5p, hsa-miR-328-5p, hsa—-miR-455-3p, hsa-miR-103a-3p, hsa—miR-192-5p, hsa-
miR-331-3p, hsa-miR-1290, hsa-miR-8485 2 hsa-miR-221-3pE o|Fo]Z Fo2RE HeEEE= ol 3k} oAt
9] miRNA FAAE X5, A wi7fAd AFYES(Antibody mediated rejection, ABMR)S Hwtslr] €%k u}
olemtA FAE.

A7 2

hsa-miR-126-3p, hsa—miR-126-5p, hsa-miR-328-5p, hsa—-miR-455-3p, hsa-miR-103a-3p, hsa-miR-192-5p, hsa-
miR-331-3p, hsa-miR-1290, hsa—miR-8485 @ hsa—miR-221-3p& o|Fo]z T O ZHE MHEE o= 3} o]

o miRVA fRAS WA £ SYse ANE TFAE, AFeld F A Y ARRSS Ay A%

ZAAE.
A3 3
A28k 9dolA, A7) hsa-miR-126-3p, hsa—-miR-126-5p, hsa-miR-328-5p, hsa-miR-455-3p, hsa-miR-103a-3p,
hsa-miR-192-5p, hsa-miR-331-3p, hsa-miR-1290, hsa-miR-8485 % hsa-miR-221-3p& ©]Fo]zl FOo2XE A

% ol shb oo mikNA A4S WA £FEL FASE AME P/ KAA0) Foldow Agshs e
A

ol e ZREHE EFsh=, Aol F A wiyfg AFREEES Jds] g 24 E.

AT 4

A2d Ev A3 2AHES L=, AFold & A wislg AFEESS JHsy] 93 JE.

A3 5

A48kl QoA A7) J|EE AAZE PCR (RT-PCR) 7]1E, vlo]a 2o#o] 7|E W= SAGE(Serial Analysis of
Gene Expression) 71EQl A, A7o]2 & A wisfd AFRESS JAdstr] fg 71E,

AT 6

(a) MAZEE 8% AESHA A FZo|A hsa-miR-126-3p, hsa-miR-126-5p, hsa-miR-328-5p, hsa-miR-455-3p,
hsa-miR-103a-3p, hsa-miR-192-5p, hsa—-miR-331-3p, hsa-miR-1290, hsa-miR-8485 % hsa-miR-221-3p& o]F¢]
2 FoRHEH AEEE ol sl o] miRNA At wdE S SHEE Al

(b) 7] (a) ©ANA =A%, hsa-miR-126-3p, hsa-miR-126-5p, hsa-miR-328-5p, hsa-miR-455-3p, hsa-miR-
103a-3p, hsa—miR-192-5p, hsa-miR-331-3p, hsa-miR-1290, hsa—-miR-8485 % hsa-miR-221-3p& o]Fojd F+o

2HE AgsE on st ol niRVA AR BE £Ee A4 dEE ARs vass A Egehs,

=
Aol 2] & FA vz ARRESe] Ads 9% AR AT,

AT 7

A7 QoA (c) A7) (a) AN &HE, hsa-miR-126-3p, hsa-miR-126-5p, hsa-miR-328-5p, hsa-miR-
455-3p, hsa-miR-103a-3p, hsa-miR-192-5p, hsa-miR-331-3p, hsa-miR-1290, hsa-miR-8485 = hsa-miR-221-
sp olFo7 FomRE Aun: ol i} o[4e) niRW fuxe WA ol A4 dx AmelNe @

A FER Fhehe A9, Ageld ¥ WA wAg ARwgon AWsE BAE FtE T, A4
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(a) Aol Agol2 5 A wiid AFwke A 8Ae] $R=ds Adshs A 2

(b) A7) FHEAoS] AHzgd AZolA hsa-miR-126-3p, hsa-miR-126-5p, hsa-miR-328-5p, hsa-miR-455-3p,
hsa-miR-103a-3p, hsa-miR-192-5p, hsa—-miR-331-3p, hsa—-miR-1290, hsa—-miR-8485 % hsa-miR-221-3p&E ©]F9]
1 FoZRE AEEE o= st o] 49 miRNA F3A BE FEE S E dAE LS, ATl &

A v AR AmAe] 23 Y.

A3 10
A9gtel] 9dolA, A7l (a) VA AEgE AW £ 2 S ARZQ A, Aol F aA wi/fd ARt

2108 QolA, (¢) A7) (b) ©AClA =A%, hsa-miR-126-3p, hsa-miR-126-5p, hsa-miR-328-5p, hsa-miR-
455-3p, hsa-miR-103a-3p, hsa-miR-192-5p, hsa-miR-331-3p, hsa-miR-1290, hsa-miR-8485 % hsa-miR-221-
sz olFol7 TozRE AUHE ol sh} o4 miRA §AA49 W Frol FREAL AdGA e
Ao Bt dAEE A5, A7) (b) SAA A2l $REDS Aol 5 A vl ANk A=A
2 Wushs wAS IR mgehe, Ageld @A WAy AU AEAe 23 .

lo

AT 12

hsa-miR-126-3p, hsa-miR-126-5p, hsa-miR-328-5p, hsa—-miR-455-3p % hsa-miR-103a-3p= ©]|Fo|Z F+ O ZHE
A8 = oj= 3k oSl miRNA FHAE AEFFshE, Alold & T A vizlgd AFHHS(T cell mediated
rejection, TCMR) H+i= BK wfolg|x AW 53 F&E3SFe] & w7l AF-9H-8-(Antibody mediated rejection,

ABMR)& X1etsl7] 93t nlelemtA A=,

AT% 13

hsa-miR-126-3p, hsa-miR-126-5p, hsa-miR-328-5p, hsa-miR-455-3p ™% hsa-miR-103a-3p&E ©]Fo % o 2K E
AEE = of= sy o] o] miRNA FHAte] Bd =38 FAsE AAE xgsts, Aol T T A ujzfA
AFREE = BK Alol 2~ AW Fd Fste] A wislAd AFRRSS Adsh] fd 2=

A7 14

A 138k 9ol A, A7) hsa—miR-126-3p, hsa-miR-126-5p, hsa-miR-328-5p, hsa-miR-455-3p @ hsa-miR-103a-
s olFolW FomRE MuHE o dh} olge] niRNA FAAY WA FEe SAE AAE A7 £
Aol EolAH o Agste Zetolw Hy ZEHE XEShE, 4] T T AE uisld AFRRRE =+ BK vt

olels AW T FEste] @A vzl AFubeE Hdsty] 93 2=

A7% 15

AL

A13% B ALY 298S e, Aol F T AE A ARG EE B dlolds AW T
]

Al
ste] A wifAg AR WasEy] Y3 B,
A3 16

A158kel oA, A7) 71EE A7) 7|EE AAZF PCR (RT-PCR) 71E, mlo]a o]y o] 7]E HX: SAGE(Serial
Analysis of Gene Expression) 7]EQl ZQ1, AlFo]2 & T AXE wi7jAd AFwks &= BK vlolgix AW S}

F&ste] A wiAAgd AFRESS JAdsr] fg T E.
A7 17

(a) MAZEE EaE AWE8H4 X294 hsa-miR-126-3p, hsa-miR-126-5p, hsa—-miR-328-5p, hsa-miR-455-3p
2 hsa-miR-103a-3p= o]Fojx TOoZHE HEEHE oL 3t o] miRNA FHAe] Td S SAHIIE=

_4_
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A

(b) 71 (a) GAledlA
miR-103a-3p= ©]Fo| A
¢} vusteE BAE E3ele,
mifAg ARG IS $%k

hsa-miR-126-3p, hsa-miR-126-5p, hsa-miR-328-5p, hsa-miR-455-3p % hsa-
B AEEE ol S ool mikih Al WA SEE BY U AR
oA F T AZ A AREE Ex B vlolels AW TRl @
BOATHY.

il
=

S|
fr o o

o

AT 18

&

Aol olA, A7) (a) WAl MESA AmE 2w wE W o amd AL, Aol F T A
WA AN L BK vholels AW E TRl A A 7

A3 19

A173e] 2dolA, (¢) A7) (a) BAdA =AHF, hsa—miR-126-3p, hsa—miR-126-5p, hsa-miR-328-5p, hsa-miR-
455-3p Z hsa-miR-103a-3p&E ©]FojF T O RIRE AMEn= <>1L 3t o] AFe] miRNA AR E S2FEo] A

A ERT A BN 2E FERY FUMEE AS, AFeld T T AE v ARE-S i BK vlolg s A
W3S SukelA &2 @A mid AFnsow ﬂ el dAS %ﬂi EgehE, Aol & T Al vz
ARAS L= BK wlolel s AW Fa piEske] @A miA ARNES e AdS 93 AR AT,

AT 20

(a) Alsell Aol 2] Axykg AgAle] FRELS Aestes G 3

(b) A7 FrEdo] Agd AlFZolA hsa-miR-126-3p, hsa-miR-126-5p, hsa-miR-328-5p, hsa-miR-455-3p %

hsa-miR-103a-3p2 ©]Fox o ZHE HAEE= o= 3} o] miRNA F3#te] 2d 58 S43= 9A

S XFstE, AFold T A wisligd AFNES A 8AY 23 W

AT% 21

A20&e] oM, A7) (a) GAL AFEE AW T 2 FE 2T A, Aol T oA wisjAg AR
1

A218] A, (¢) 471 (b) ﬁrﬁloﬂfﬂ % J% , hsa-miR-126-3p, hsa-miR-126-5p, hsa-miR-328-5p, hsa-miR-
455-3p % hsa-miR-103a-3p= o]Fo A ZRE AElgE o= 3 oAt miRNA F-AAFe] @ S50 &
HEZAS At &2 AlsollA Hrh oz ]5]‘“ A9, A7 (a) DAA HEg FREAS A4 & A
iR AFRES A EAR AdstE GAE FIE E@O}*‘E, Aol 2l & A wisfgd AR X mA S A3
g .

yige] 41y

J ol & gz —‘?—‘E’_%(antlbody—medlated rejection,
ABMR) ¥} & ¥ wiolowpA, g ] “H7H/“ ARHES g 24E, 7IE, ol o]&3 A wiMAg AFHEE<
kS 9k GuATdH 9 gk wid AREES X 5Ae 238 Wi 3 Aol

L

7102 Foks MAE A omel dNTF Ha vk, A BF WY oA ARE AR W o] A%
oj2g W2 Ao 15 ~ 20%ellA w4 71 whgo] WASH . AT EF AdotEde vk S EE
Az G e So] A4 A9 24 S 8 Jdddn. @4 AdotHd v= S B AR o
B Bdol gl= AlFdAMel AR dEe vl dTel #H AFHE AdEjolr] wEel, FSAe ARt
(subclinical acute rejection)s 7] WA 5 U= nlolernir o] Dol diFdrt. AHA/5314 W
HEe2 A sl yEhr] dol £ oM WA vEhdtian deA glvk. meEba el Fo
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= O 1 (e}

oA o] ok

HAo = 2o & ARRES AFGRZo A A7 wet 2394, 54 9 4 ARRESeR As
atgloy Hole DAV AR A wet ARRRES ER/8 Banff £FE T2 ARSI ot
Banff &5 o9 o]2x%e] Wt i/ ulg rdsisd, 53 34 € w4 AFNSS T2 954
I A& YA wE BERsh el #EET AEA(cellular), 3 o H&d A= A
(vascular) AFREEO R EFUTE. &, ol AAY BHAA HAH 254 ARESE AYstaes Z5 T
AZ wiA AFEGe digh Jd BFoln], FAjdl= 2 el opbd Al Wizl AFERS (ABMR) <]
A AAZE AAFA A G 2AE Jdek. @A =254 AFNES 54 ABMRS 7P Alg FHE

ol =L glt}.

Agolxl & ARG AT Feste] Aol & FAARRNES Hdalr] g AW nlo]lentA vt delA
2 t}H(Suthanthiran et al., Urinary-Cell mRNA Profile and Acute Cellular Rejection in Kidney Allografts.
The New England Journal of Medicine(2013) 369;1). —1ejv}, T AE wiZiAd A¥-uksz &) vy A&
= e JdetAY, olF Al JWWE & Qe wpolemtA, volr) Aol & <l BK wiolE
A ZH o) AAFRSE FEHEte AT ALY o5& A AT = e vo]l A E dEsta olE A%

[s)
o4 F AR el A 2 AR P vl BEFHAA s AFE AT Aol

4% (exosone) & AZol A frellehts 2EARA EA whAZ ZHm T YRl A, g, v
JAERNA FO) A H& FRAL QoA ol ol8F P A el U 5 AT B A
FEz Jub. QA FLS Alx@ W (renal tubule lumen)oll FEA3IE AIAHE Z& AFEA WHAXE
(glomerular podocyte)oll A EH|E o] Ao Sl Ho] A7} of2ld AGAZe] JHlE whdsto] 417 o] 4
5 AREES sy 93k welemprim ] &8 VAL 2 e dEA vk (Hua Zhou, Peter S. T.
Yuen, Trairak Pisitkum et al. Collection, storage, preservation, and normalization of human urinary
exosomes for biomarker discovery. Kidney International, 2006, 69(8) 1471-76).

el vl Sel, ¥ WIAEES Nl F A wAY ARWEES AWT 5 9= nikNA F474 vholev}
A, Agold F @A A AFWES T AL A AR L BK wholels AYFH FRE] Aud >
S mikNA A4 HolerlA, R/ Agel N ARULLT NG o4 F K uoles AWEFS Tl
BE 4 9t nikV HolerbE A 9 agosd B uge st

A7 ol evts, o)8 ol §3tel
e, ARAZTPY L NG F A vy

W= BK wholela AW Este] @Al vz

A
4
&
oo
o
)
my)
Ol
ol
N
o
e
]
=
o
to
=
=3
A
BN
oX,
i
o
Ll
o
oo
ofr
E oo
27
o
o
1
o
;_]
)

A=)
2 AT FEste] A wig AFEES HAdelr] g 2AE, JE, ARATY
Z J

Wowgel ® v BAe g4 AR BK vholds AMES FRakel Ausy] 9% nikA FA%
oJorkA, ol ol gate] Ageld ARSI BK vholex AWFES PR Auss] A% 24E, NE, 4
Aelch

BASEY B Aol ARRES A8 A Aaed W

i
o
2
oK
ol
o
i
pa)
o,

A9 HE 8
Aradt BAS s Asty] 9% Al FEjR, B wES hsa-miR-126-3p, hsa-miR-126-5p, hsa-miR-328-5p, hsa-
miR-455-3p, hsa-miR-103a-3p, hsa-miR-192-5p, hsa-miR-331-3p, hsa-miR-1290, hsa-miR-8485 ™ hsa-miR-
221-3p& o] Fo]W FoRKE MEEE= ol Fh} o]l niRNA SFHAES ETIsME, A wiE AFuES
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(Antibody mediated rejection, ABMR)S Z©t3}7] 9138k nlo]emtA ZAES A&},

A1 Fejot #weste], B U hsa-miR-126-3p, hsa-miR-126-5p, hsa-miR-328-5p, hsa—-miR-455-3p, hsa-miR-
103a-3p, hsa—miR-192-5p, hsa-miR-331-3p, hsa-miR-1290, hsa-miR-8485 ¥ hsa-miR-221-3p& o]Fo]zl 9o
ZREH AHEE o st o] miRNA FHAte] @E FFEE SAHEE AAE Xk, AFold T A

WA AFRESS dstr] A 2w H olE 2= 7IEE AT

Hoabg o] npbAle YA o] wrEW | A7) hsa-miR-126-3p, hsa—miR-126-5p, hsa-miR-328-5p, hsa-miR-455-
3p, hsa—miR-103a-3p, hsa—miR-192-5p, hsa—miR-331-3p, hsa-miR-1290, hsa-miR-8485 % hsa-miR-221-3p= ©
Solzl FomFE MEH o s} ool miRNA fAAY WA FEe ZAsE AdE A7) AR 5

ooz AFsl: Teloln| s ZRHE ¥FT § g},

ro

)

Hoatmo] v gk g2 daAdo] wEw | Ar] J]EE AAIZF PCR (RT-PCR) 7]1E, mlo]azojgo] 7]E &
= SAGE(Serial Analysis of Gene Expression) 7|EY 4= it}.

A1 Fefel BHEete], E dye e o dAS Edete AFold T A wifjA AR
S A AFHHE AlFg:

o

9

(a) MAZHE g8 YEA A FZo| A hsa—miR-126-3p, hsa-miR-126-5p, hsa-miR-328-5p, hsa-miR-455-3p,
hsa-miR-103a-3p, hsa-miR-192-5p, hsa—-miR-331-3p, hsa-miR-1290, hsa-miR-8485 2 hsa-miR-221-3p& ©]F¢]
A FoB7HE MEy= o] 3l o] Aol miRNA AR B FES SAHS = 9HA; 2

(b) 7] (a) @ANA =43, hsa-miR-126-3p, hsa-miR-126-5p, hsa-miR-328-5p, hsa-miR-455-3p, hsa-miR-

103a-3p, hsa-miR-192-5p, hsa-miR-331-3p, hsa-miR-1290, hsa-miR-8485 @ hsa-miR-221-3p& o]Fo]zl 9o
2RE A9EE o= i o] miRNA F3%Fe] B S Atz A59F vlashe 9.

o3yl v g QAAde] BEE, 3] () 9AS ABSH ARE AW Bt AW fd 92Fd £ 9
o.
B owygel wyAg te Jaddd hEw, 47 ARATEES () A7) (@ @ANA S3E, hsanik-

126-3p, hsa-miR-126-5p, hsa—miR-328-5p, hsa-miR-455-3p, hsa—-miR-103a-3p, hsa—-miR-192-5p, hsa-miR-331-
3p, hsa—miR-1290, hsa-miR-8485 % hsamiR-221-3p& o]Folzl o =RE M= of= s} o]4<] miRNA

Az Hd ol A Ed AlRoAMe Bd Ry Sk A, Aol 5 @A wiziAd AR

o7 AdstE WAE F7t2 ¥33 £ Q).

Al Fejel #este], B oo g v dAlE Edehe Aol & A wig AFE A=A 2~

(a) Al&ell Aol 2 & A wi7id AR A8 SRS Ages 9 3

(b) A7) ZTREHAo] HgwE AlEolA] hsa—miR-126-3p, hsa-miR-126-5p, hsa-miR-328-5p, hsa-miR-455-3p,
hsa-miR-103a-3p, hsa-miR-192-5p, hsa-miR-331-3p, hsa-miR-1290, hsa-miR-8485 % hsa-miR-221-3p& ©]F]

O RRE AYEE o] st o] miRNA FHAe] B FES SAsE 9.
o o] upbgr gk A A wad, A7) (a) G0 AlRs 2 e 20 FY daFd 5 3
2ol mEAg e dd el wEad, 7] A=Y e (o) 7] (b) @Al S4E, hsamiR-

126-3p, hsa-miR-126-5p, hsa—miR-328-5p, hsa-miR-455-3p, hsa—-miR-103a-3p, hsa—-miR-192-5p, hsa-miR-331-

3p, hsa—miR-1290, hsa-miR-8485 % hsamiR-221-3p& o]Folzl o =R E Mg = o 1} o]4<] miRNA

FARL] By o] IHEAS AR Ee AlRdA Hu JAE = A, A7 (a) SANA A3 &
:lj‘

=l Aol F FA wigld AFNbS ABAR ddshs GAE SR 23S 5 Qv

dedt dAE dsy] A% A2 FelE, 2 2 hsa-miR-126-3p, hsa-miR-126-5p, hsa-miR-328-5p, hsa-
miR-455-3p 2 hsa-miR-103a-3p=E o]Folx TFOoRXRE MU= o]l s} oA niRNA FdxE EIsteE,
AFola B T AXE w7 ARYES(T cell mediated rejection, TCMR) H+= BK ufo]z]~ AW F3F JHE51o]
A wiNA AE9HS-(Antibody mediated rejection, ABMR)S F&tal7] $13F vlo]onlr] A ES AF-3ht}.

A2 e} BEste], E WS w3 hsa-miR-126-3p, hsa-miR-126-5p, hsa—miR-328-5p, hsa-miR-455-3p %
hsa-miR-103a-3p2 ©|Fo7 w2 ZHE HHEH= o sl o] miRNA F3#+e) 28 £35S S43t= AlA
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3
ol A 2HE B oE B 15% A )

(a) MARZEE 2" AESE A B A hsa-miR-126-3p, hsa—-miR-126-5p, hsa—-miR-328-5p, hsa-miR-455-3p
9 hsa-miR-103a-3p= o] Fo|%l wFoEHH HdEEE o= 3kt o] miRNA FHAe] Td FEE SHsE
oA, 2

(b) 27 (a) @AM F
miR-103a-3p&E o] FojR
9} Hlusl= .

o o] upghA e dAdA el wEaw, Y] ARAlEERE (o) 7] (a) @A S4E, hsa-miR-126-3p,
hsa-miR-126-5p, hsa-miR-328-5p, hsa—-miR-455-3p % hsa—miR-103a-3p= ©]FojZ F#oZHEH AEnE= o=
Shut o] miRNA F3RFe] B FFEo] A 2T AlnolAY ¥d FErRT Frleke A, Aol & T
A2 wi7ld AFRES EE BK vlolels AWMETS TR gv A viAg AFHTSeR dste dAE F

e IR 5 Aok

A%, hsa-miR-126-3p, hsa-miR-126-5p, hsa-miR-328-5p, hsa-miR-455-3p % hsa-
om¥E s o sh oldel miRNA FHA] WA £Ee A UET A

rir

WS 1 vEe] dAE

H-l
ook

P Ageld F @A AN AV AmA -

ibe A 8Ale] FR=ES AYshs @A %

J_:[L
(b) A7l THEHo] A% A|FoA hsa-miR-126-3p, hsa-miR-126-5p, hsa-miR-328-5p, hsa-miR-455-3p %

hsa—miR-103a-3p% ©o]Fojx Fo2HE AEEE= o] 3} o] miRNA FAxle] &d =8 543
oA

2 o] npgzs ddAde] maw, 7] 238 WHE (o) A7) (a) @AM 54 %, hsa-miR-126-3p,
hsa-miR-126-5p, hsa-miR-328-5p, hsa-miR-455-3p & hsa-miR-103a-3pE o] FolF FORZRE My o=
Sl o] /o] mlRNA FRAe] HE FFo] THEAS AYIIA & ARNA B dAlEE A, 4] (a) @
AdA Agd FRELS AFolA F FA vyiy AFNS AsAz ddsis dAE F7 }i x5

AT

e JAS A4 9%k A3 SR, B W3HE hsa-miR-192-5p, hsa-miR-126-5p, hsa-miR-328-5p, hsa-
miR-103a-3p, hsa-miR-455-3p, hsa-miR-126-3p, hsa-miR-345-5p, hsa—-miR-215-5p, hsa—miR—1273g—3p, hsa-
miR-19a-3p ¥ hsa-miR-223-3pZ o]|FojZ T o ZHEH A= o= s}»} o]AFe] miRNA FAAS L=, 4
Fol A AXNES I} BK ulol#ia AW FS RSl dslr] 93 mikNA F3AF vlel vl 2AES AlFet).

A3 oFeel AHE], E dhgS I hsa-miR-192-5p, hsa-miR-126-5p, hsa-miR-328-5p, hsa-miR-103a-3p,
hsa—-miR-455-3p, hsa-miR-126-3p, hsa-miR-345-5p, hsa—-miR-215-5p, hsa-miR-1273g-3p, hsa-miR-19a-3p %

hsa—-miR-223-3p% o] Fo]A O ZHE AEE= o] ) o]4te] miRNA FAAY] &E S SAHsI= AA
g Egehs, Agold ARWSI B vlolels AMEFS FRatel AW AT 2YE 2L olF Tyt 7]
E

B odwe] ugbz e A A oo whE™ | A7) hsa-miR-192-5p, hsa-miR-126-5p, hsa-miR-328-5p, hsa-miR-
103a-3p, hsa—miR-455-3p, hsa-miR-126-3p, hsa-miR-345-5p, hsa—-miR-215-5p, hsa-miR-1273g-3p, hsa-miR-
19a-3p ¥ hsa-miR-223-3p= o] Fojxl FoZRE MEy = o= i} o] miRNA 3%} dd S 54
st AAE 7] FrARle] BolAH o Agtste Zotolw e ZR2HE X ¢ Qrt.

A3 Fejsh Baste], ¥ W
walo] Awas] ¢

(a) /MAIZHEEY Eaw AYESHE A|EoA] hsa—-miR-192-5p, hsa-miR-126-5p, hsa—-miR-328-5p, hsa-miR-103a-

Ty mE Ue] BAE E@shs, Aol ARu BK voles AMFL T
FPY e AT

:L
%
ol ¢
f
R
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[0041]

[0042]

[0043]

[0044]

[0045]

[0046]

[0047]

[0048]

[0049]

[0050]

[0051]
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3p, hsa—miR-455-3p, hsa-miR-126-3p, hsa-miR-345-5p, hsa—-miR-215-5p, hsa-miR-1273g-3p, hsa-miR-19a-3p
% hsamiR-223-3p ool TORWE MEHE o s} ol del miRVA FAAY WH £ES A4 @
A, =

(b) A7] (a) GANA ZAHF, hsa-miR-192-5p, hsa-miR-126-5p, hsa-miR-328-5p, hsa-miR-103a-3p, hsa-
miR-455-3p, hsa-miR-126-3p, hsa-miR-345-5p, hsa—-miR-215-5p, hsa-miR-1273g-3p, hsa—-miR-19a-3p % hsa-
miR-223-3p% o] Fo]xl T o wHE MEEE o= st o] mikNA frAAte] Bd FEs AN dEd AR
H L3} ©hA] .

oy o] upghA e dAA el wEd, Y] ARAlEEREE (o) 7] (a) @AA S48 E, hsa-miR-192-5p,
hsa—miR-126-5p, hsa-miR-328-5p, hsa-miR-103a-3p, hsa-miR-455-3p, hsa-miR-126-3p, hsa—-miR-345-5p, hsa-
miR-215-5p, hsa-miR-1273g-3p, hsa-miR-19a-3p ¥ hsa-miR-223-3p= ©]Foj%l F o ZHE ME = ol s
o] miRNA frAzte] Td Fio] A i AlgoA e B ey Srleks 4, BK ulolE s AHS

2 W g Ageld ARugoR sk BAE Frhz TP & Ak,

(o

FHoF w™ste], ¥ B I e WAE Edshs, ARy AFRES ABAle] £=9Y s

(a) Al&zell Aol Axuks A A $REHS Adshs & 2

(b) A7) ZrREAH] AHgwE A ZNA hsa—-miR-192-5p, hsa-miR-126-5p, hsa—-miR-328-5p, hsa—-miR-103a-3p,
hsa-miR-455-3p, hsa-miR-126-3p, hsa-miR-345-5p, hsa—-miR-215-5p, hsa-miR-1273g-3p, hsa-miR-19a-3p %
hsa-miR-223-3p= o] FoJxl T2 =ERH HdEE = o= 3f} o] miRNA A9 Bd FFs SHste 9.

Woabg o) upgA g dAAloo] whEw | AY] 23ed W (o) A7) (b) dAelA SA¥, hsa-miR-192-5p,
hsa—miR-126-5p, hsa-miR-328-5p, hsa-miR-103a-3p, hsa-miR-455-3p, hsa-miR-126-3p, hsa—-miR-345-5p, hsa-
miR-215-5p, hsa-miR-1273g-3p, hsa—miR-19a-3p % hsa-miR-223-3p& o|FojF F O ZHE AMEFHE= o 3
o] miRNA Fx7e] Bd o] FRELS AEshA B2 ARAA BHu AAE= A5, A7l (a) Sl

A ARG FRELS Aol AFNE A BAlR ddes dAE e X9 5 Qv

et BAS slAsy] A A4 FElR, B 3 hsa-miR-8485 , hsa-miR-221-3p, hsa-miR-331-3p, hsa-
miR-1290, hsa-miR-19b-3p, hsa—miR-31-5p, hsa—-miR-17-5p, hsa-miR-192-5p, hsa—-miR-126-5p, hsa-miR-328-
5p, hsa—miR-103a-3p, hsa—miR-455-3p, hsa-miR-126-3p, hsa-miR-345-5p, hsa—miR-215-5p, hsa-miR-1273g-3p,
hsa-miR-19a-3p, hsa-miR-223-3p, hsa-miR-205-5p, hsa-miR-4449, hsa-miR-106a-5p, hsa-miR-514a-3p 2 hsa-
niR-125b-5pE o] Foizl O mRE MeElEi ofi- shb o4l miRVA FAAE EFE, Agelq T oF o

S& A nlolentA 2SS AEd.

A4 Fefel Awste], £ WL hsa-miR-8485 , hsa-miR-221-3p, hsa-miR-331-3p, hsa-miR-1290, hsa-miR-
19b-3p, hsa-miR-31-5p, hsa-miR-17-5p, hsa-miR-192-5p, hsa-miR-126-5p, hsa-miR-328-5p, hsa-miR-103a-3p,
hsa—miR-455-3p, hsa-miR-126-3p, hsa—miR-345-5p, hsa—-miR-215-5p, hsa-miR-1273g-3p, hsa—miR-19a-3p, hsa-
miR-223-3p, hsa-miR-205-5p, hsa-miR-4449, hsa-miR-106a-5p, hsa-miR-514a-3p 2 hsa-miR-125b-5p& ©]F-¢]
A womnE At ol st oldol nikVA fA49 WA £ SYse ANE T, Aol F

dF d=5S A =AE R ol 2= 7IEE AT

o o] np A et A oo wE, A7) hsa-miR-8485 , hsa-miR-221-3p, hsa—miR-331-3p, hsa—miR-1290,
hsa—miR-19b-3p, hsa-miR-31-5p, hsa-miR-17-5p, hsa-miR-192-5p, hsa—miR-126-5p, hsa-miR-328-5p, hsa-miR-
103a-3p, hsa—miR-455-3p, hsa-miR-126-3p, hsa-miR-345-5p, hsa—-miR-215-5p, hsa-miR-1273g-3p, hsa-miR-
19a-3p, hsa—miR-223-3p, hsa-miR-205-5p, hsa—miR-4449, hsa-miR-106a-5p, hsa-miR-514a-3p % hsa-miR-
125b-5p= o] Folxl o R HE AMEH = o st ool miRNA frdzte] W FES S5k AlAle A7
Aol EolFo g AgslE Zojoln] W ZRBE ¥ £ Qv

A4 Feish BAste], ¥ ow@e wd vhgol WA
A& gkt

(a) MAZEE g8 AESH AlZol|A hsamiR-8485 , hsa-miR-221-3p, hsa—-miR-331-3p, hsa-miR-1290,
hsa-miR-19b-3p, hsa-miR-31-5p, hsa-miR-17-5p, hsa-miR-192-5p, hsa-miR-126-5p, hsa-miR-328-5p, hsa-miR-
103a-3p, hsa-miR-455-3p, hsa-miR-126-3p, hsa-miR-345-5p, hsa-miR-215-5p, hsa-miR-1273g-3p, hsa-miR-

kel
ol

e el & oeF dEg A8 AuATYEe

i
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[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]
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19a-3p, hsa—miR-223-3p, hsa-miR-205-5p, hsa-miR-4449, hsa-miR-106a-5p, hsa-miR-514a-3p % hsa-miR-
125b-5p=E o] FolZl FOoRHEH HEEE o] sli} o4k miRNA FHxte] Hd &g SAs e @A) 2

(b) A7) (a) AN =A%, hsamiR-8485 , hsa-miR-221-3p, hsa-miR-331-3p, hsa-miR-1290, hsa-miR-
19b-3p, hsa-miR-31-5p, hsa-miR-17-5p, hsa-miR-192-5p, hsa-miR-126-5p, hsa-miR-328-5p, hsa-miR-103a-3p,
hsa—miR-455-3p, hsa-miR-126-3p, hsa—-miR-345-5p, hsa-miR-215-5p, hsa-miR-1273g-3p, hsa—-miR-19a-3p, hsa-
miR-223-3p, hsa-miR-205-5p, hsa-miR-4449, hsa-miR-106a-5p, hsa-miR-514a-3p 2 hsa-miR-125b-5p& ©]F¢]
A ZowFH AYEE o= st o] ] miRNA FHAke] WYl FEs Y dER2d A= Hlasks 9.

oo npehA gk iAo wad, AV ARATYHS (o) A7) (a) DA FH¥E, hsamiR-8485 |
hsa—miR-221-3p, hsa-miR-331-3p, hsa—miR-1290, hsa—miR-19b-3p, hsa—miR-31-5p, hsa-miR-17-5p, hsa-miR-
192-5p, hsa—miR-126-5p, hsa-miR-328-5p, hsa-miR-103a-3p, hsa-miR-455-3p, hsa-miR-126-3p, hsa-miR-345-
5p, hsa—-miR-215-5p, hsa—miR-1273g-3p, hsa—miR-19a-3p, hsa—miR-223-3p, hsa—miR-205-5p, hsa—-miR-4449,
hsa-miR-106a-5p, hsa-miR-514a-3p % hsa-miR-125b-5p= o]Fo|x] F O RHE M= o 3} o]
miRNA f-7d7ke] HE FFEo] A dxa AR BE FFEHET FUtehe A, A & EFE %55

e AlR d5shs S FkE 288 5 o

t
rot

A4 FHEA B owde vee wAE Zde,

Folal & EFe oo FAte] Aol AFNHS
X84 @/ BK vlolgl A 2l S 3k

oF
of\
[
2
o
[
H
L)
ol
O
e >

(a) Algol Aol AFREE A 54 /%= BK vlol & AT A5A9 $REHS Adshs 9 %

(b) A7 FREH] A% AlHmolA hsa—miR-8485 , hsa—miR-221-3p, hsa-miR-331-3p, hsa—-miR-1290, hsa-
miR-19b-3p, hsa-miR-31-5p, hsa-miR-17-5p, hsa—miR-192-5p, hsa—-miR-126-5p, hsa-miR-328-5p, hsa-miR-
103a-3p, hsa—miR-455-3p, hsa-miR-126-3p, hsa-miR-345-5p, hsa—miR-215-5p, hsa-miR-1273g-3p, hsa-miR-
19a-3p, hsa—miR-223-3p, hsa-miR-205-5p, hsa-miR-4449, hsa-miR-106a-5p, hsa-miR-514a-3p % hsa-miR-
125b-5p= o] Folxl o m A H HAEE = o= s} o] o] miRNA F3Ake] B s A Bl

o o] upgrA gk Ao meaw, 7] 23ed WS (o) A7) (b) dAllA 54¥, hsa-miR-8485
hsa—miR-221-3p, hsa—-miR-331-3p, hsa—miR-1290, hsa—miR-19b-3p, hsa—miR-31-5p, hsa-miR-17-5p, hsa-miR-
192-5p, hsa—miR-126-5p, hsa-miR-328-5p, hsa-miR-103a-3p, hsa-miR-455-3p, hsa-miR-126-3p, hsa-miR-345-
5p, hsa—-miR-215-5p, hsa—miR-1273g-3p, hsa—miR-19a-3p, hsa—miR-223-3p, hsa—miR-205-5p, hsa—-miR-4449,
hsa-miR-106a-5p, hsa-miR-514a-3p %! hsa-miR-125b-5p= o]Fojxl F O RHE M E= o 3Jh} o]
miRNA FrAzbe]l 2d o] FHEAS XA Z2 ARAA Bt JAHE AL, 7] (a) DA A

F FRBAL Aol ARWNE ARA R/EE B vhole s A¥F ARAD BUSE WA F1E XTE

=
2 ool me T 2H mikNA FAAE TFshe vlolert] 2YBE Aol F FA Uy Awl

R [} -
T2 VT A B ofe, Agold F GA viAY ARRES T AE vl ARUS W/EE B )
olela AWFIH TR Ash o] Fhssia, Agold AR A o4 F BK vloles AWFL

S
TRate] Aushs A EF sbedtel, Ageld Anuse] feg no Austy G Akd 4 9, ol
H e] E o
=

N
il
o
i
|

EY
of
oot
o
ft
x
1)
)
o,
1>
o
2
T
ful
T
rir
=
ofN
ox
il

(e
r o
ey
=
i
fol
i
2
o
fit

= d ARG (ABMR), T MXE wi7iAg AFREST (TCMR) 2 BK wlo]#{~ Al F< (BKVN) S
st vlo]lortA Y] A AAS YeEbd BAEE Yepd o),
T 2% F8 dolgd vste, wd FFe] fAe AE 2 A niRNAE aFssle AT 23 B4 (fEE
= W, Sk A S FEstar, ol & S EWeR Yehd ol

H S Fa AEE niRNA FAAE YA Aoz ® 3(A)E A dlxat (NOMOA) S
i . A4 gz (NOMOA) S 7)o = Wb



[0060]

[0061]

[0062]

[0063]

[0064]

[0065]

2449 miRNA F-=}

T AXE wi/lAd ARdkea (TCMR) 2 BK mlolg]~
5 A% A7E vehd Holt}.
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T 4= A iR AFET (ABMR)S] HRolembA TR F, A mizfd AFNRET (TOR) 2 BK Hhol
22 AW ET (BRVW) 2 mlalste] dAgh W o] Aols: Kol 559 miRNA FHAE YERA Zlola, &
4(B)= 7] 5% miRNA FrAA7F AA tiza (NOMOA) W] A wiziAd AA5uk3-t (ABMR)OI A 29) 10 =
7he 2E S Yt AL BolFe agizolt),

T 50w T X izl AR (TCMR) S vlolowtA $1 Z A wizfd AFv-&at (ABMR) % BK H}e]
2122 AW (BKYN) I 1] alslo] ﬁdﬂf‘z HE e ApolE Hol= 559 miRNA FHAE UEh Aolal, =
5(B)E A7) 5%¢] miRNA FAA7F AA iz (NOMOA) th®] T Ml w4 AR (TCMR)IA 28 o] 4

Z7hE WE FES Uehithe 2 welFt a9 et

& 6(A)= BK mhol#| & AW S (TAMR) &) wholemtr $H 5, A wi7id 7ARetgd (ABMR) R T Al v 7j
4 AFREe (TOR) 3} wlarste] @A Td Fde] zkelE Holi= 5% miRNA 84S YeRd Zojar, =
6(B)= A7) 529 miRNA SAz7F A4 vz (NOMOA) uiv] BK Hlo]#j2 AHZF (TCMR)oNA 28] o] =7}

g 9R £ et 28 welFe aee.

£ 78 BARA F A4 ZZ0000T distel BA dlA ARREEOBR), T AT dlg ARuea
. FETEMAA 3 G2 24 FAFOD IR SUAL 22 ALF nibh

FA4E delete] wrtoloj s o e Aot}

T8 AAS gz, A g (NOMoA) 2 A wiAd A
ul#  miRNA-445-3p, miRNA-126-3p 2 miRNA-221-3p2]

HH-S-H(ABMR) ol A 3%F-2] miRNA A=} wlo] 9
-y o
(Receiver-Operating Characteristic) Z41& vepd Zolt},

27 miRNA AR velembA o] ROC

M

WS A7 G FAF g

FER WA 2ol Aol WA AAY ARESE AP &
A

e A vl el

A 4= Q1= miRNA F3

BK wmpo]e] 2 ’d‘%‘%—% T2k J‘?_P%L T A=

RETIRS

X o

F

miRNA H}O]OU}%]—g— wa23la o] 2 AlFo]al B
A3 /\21130]\:} o],

rr

) 7H *é 71 Sallscy

f74 vho] oA 5

ﬂll

< (BRVN)& 7ste] Aadd 5 gl —E—Xé 2 g 1RNA
S I

zﬂd_doizyq N =1} w2 opeksk 23] miRNA FAAE ESHehe=
vlolorlA ZHEE A% UEL T A AR NS W il DyTk

BK

Hrp Aldstar AetspA Akt = glar,
==
©

AEXA k= o, E o] #y FoloA T4 I}
£ Alg87F 7A=Y, o]
o] W
o] A1 %EfE hsa—miR-126-3p, hsa-miR-126-5p, hsa-miR-328-5p, hsa-miR-455-3p, hsa-miR-103a-3p,
hsa-miR-192-5p, hsa-miR-331-3p, hsa-miR-1290, hsa-miR-8485 % hsa-miR-221-3p& o]F % Lo ZHE A€

& o] Yy o]l miRNA FAAE E3HE=, A wilA AH9HE-(Antibody mediated rejection, ABMR)
S Asr] 98 vpo]lQubA A Eo| B3I Aol
271 1059 miRNA A2 vlo]lewmpA o] i3k AR:= F 13 2o},
# 1
A< miRNA F-A =} Aqd A EHE [Accession Number
hsa—miR-126-3p UCGUACCGUGAGUAAUAAUGCG 1 MIMAT0000445
hsa-miR-126-5p CAUUAUUACUUUUGGUACGCG 2 MIMAT0000444
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[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

[0072]
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hsa—miR-328-5p GGGGGGGCAGGAGGGGCUCAGGG 3 MIMAT0026486

hsa—miR-455-3p GCAGUCCAUGGGCAUAUACAC 4 MIMAT0004784

hsa—miR-103a-3p AGCAGCAUUGUACAGGGCUAUGA 5 MIMAT0000101

hsa-miR-192-5p CUGACCUAUGAAUUGACAGCC 6 MIMAT0000222

hsa-miR-331-3p GCCCCUGGGCCUAUCCUAGAA 7 MIMAT0000760

hsa—miR-1290 UGGAUUUUUGGAUCAGGGA 8 MIMAT0005880

hsa—miR-8485 CACACACACACACACACGUAU 9 MIMAT0033692

hsa—miR-221-3p AGCUACAUUGUCUGCUGGGUUUC 10 MIMAT0000278
odbgol| A, &0 "miRNA"E W3] dgehx| ok 3, dojdl B o] RNA AFA|EA HARE] AL, RNase
[11 d¢ S48 ZHE dsRNA Hek gl 93] dukx o] RISCE T Hshe o d H3Ad 9w, mRNAS] #
A Al wefsh= 15~25°ﬂ714 Hl 2 RNAE ol%dtel AbgETh mek, 2 wiolA AMESHE miRNAE 53
A7 E (e AEHE)E YER o)A = miRNAYETE ofY e} 7] miRNA2] A (pre-miRNA, primiRNA), ©]E JJr
AETA 750l 558 niRNA, & %ﬂd EEA(S, BRI EE 9E5R20), FAATE 59 Wolx, -
A= 3T, o]d AFA|, F=FH), WHold T FEAEANE TAXHOZE niRBase release
20(http://www.mirbase.org/)el &3] E4 4 A, AAZ =7 Ftoll A miRNAS FRAMETH £33+ 7]
AEE 2t niRNAE & & gtk m=3, 2 el ogd miRNAE miR FrdAte] faaatesd 4 glar, 1ejd

FAAAEL A% niRNA(AS 9, 7)o 22 mRNAS] W Ao #Bojdts 15-2597] EE 19~25%17]19] ]
Y RNA) EE miRNA AFA (& 59, 4719 22 pre-miRNA T+ pri-miRNA)E E &3},

1 dete] ALgHETH ER, 4

fr
Ke

B oubgol Ay, goj"alalrolgk RNA, DNA, % RNA/DNA(Z1wle}) =% 2 3hs}
7] DNA®l&= cDNA, Al=DNA, 2 F/dDNA BF7F 2gdch. Eg, 37 RNAoﬂT‘E total RNA, mRNA, rRNA, miRNA,
siRNA, snoRNA, snRNA, H]3H (non-coding)RNA = SHAHRNA R57F ¥}, % L‘%‘Oﬂ gJoj A "gADNA" H
"FHIRNA"E Aol AVIME(HAE AE e HHAY AE F o ool F&)el oA, dF EW
AEert A7 E AFgEe] QlgH o AlZtEl DNA 2 RNAES et B o %101*1 "HHAE MEe F
ole] ouR ARgElE AL Rstn i, MAF AL Ao, dE 1 o] wEHE =9 X3,
A4, A4 9/EE FUE XEsE AL(S, "ol AY), 1 oy 4 7
= 2k

A AD) B EFAT w, ¥ wHeAE TohIUeEss 9

- —=

2 el o] "] AXHES (renal allograft rejection)" E‘qu}gl Adg o] AR
= FdhdoR date] dojuh= Iyl A whgS ou|Eh, LAY

o [ﬂrﬁ‘r A -ul| 7§14 AF-9-S-(Antibody mediated rejection, ABMR), T /‘ﬂ w73 AFRES(T cell mediated

257 B3 o2 Yelys E3F ARNES-(mixed rejection) &2 EFE 4 Q)

2 odtgo Al A7) AlAfolale]l ARG A wisld AFEES, T AXE wiAgd ARRES 2 £33 ARRESS
B E3ke 4 9o HlEAsAE FA T AE vzl AR w-$(Acute T cell mediated rejection, TCMR),
WAl A -wl 7] A RS- (chronic antibody mediated rejection, CAMR), A3 aA|-wi7l X5+ (active

antibody mediated rejection), WHA& &XE T MHXE w7} AW (chronic active T cell mediated

rejection) @ &3 AXukS-(mixed rejection) & & o]Fo|zl oA MelE 4= git}.

¥l go 'mlolowiA's ARSA Aol EAS AYH i AYHon AvE PAS ovshe, ¥
el velesiAL AYeld F AV WGl e S K delels Y36l desa A £ 3
iR AR EE el F dFt GEsAY BYS S4E dFes JFel N fA4E A9
o o goli wp Aol gu Aol olo] FAYE WA A, dAT) kA ALL FEAL 5 Qe 2z

o
B EE xeelv HoR Agw g e,

B ol slold, gol AFIE A AFCIAW, B B o, FHAEE )l AT AL o)
shul, A AF(FAA AF) EE SAH AF(PAH wE BIFW 5T TS, B wgeld 37 &
97 e Aol Sl UERdE e AYus EE dgel wASE A% Efdn, $47 A%t )
old F AVNG EE Agte] WAA 2t AL onlav)

W ool glod, go "dEre oaba Aol diste] v sleld AT AL lvishv, B el =y
g Al A we o] kg (thaka Algeld] ARWS, BK vlolex g4 A% Bol wE $)e vlg 4
A5t A ojnlai,
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[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

[0080]
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B odgaee Aol #AE FoAM 2HAA A Fad OWiZﬂ_ I §le A% dxT(o major
abnormality, NOMOA)Z} wlarsle] A w7l AH-wHE(ABMR) S YHER Aol A A3k 1052 miRNA
Ak el 20 o]} SketH, EAEA 23 p-value #hel 0.05 01 }i FodS YER R, o]5 miRNA
Azt vtol e miA S A Wizl ARwEge] Mg nARA 8T F ASS & F AT

A1 kel FEste], B WO hsa-miR-126-3p, hsa—miR-126-5p, hsa-miR-328-5p, hsa—-miR-455-3p, hsa-miR-
103a-3p, hsa-miR-192-5p, hsa-miR-331-3p, hsa-miR-1290, hsa—miR-8485 % hsa-miR-221-3p& o]Fojd F+o
ZEH ddEE o= sk o] niRNA ALY B $F2& SAHSE AAE Xk, ATl & A

7R AFES Adstr] 9§ 2A4E R ol x3elE V|EE ATt

2 odbgo] urkA sl A e wEW | A7) hsa-miR-126-3p, hsa-miR-126-5p, hsa-miR-328-5p, hsa-miR-455-
3p, hsa-miR-103a-3p, hsa-miR-192-5p, hsa-miR-331-3p, hsa-miR-1290, hsa-miR-8485 % hsa-miR-221-3p= ©
Fold FomyE AU o s} ol miRNA fA%] WA £EE FAeE AL 7] AR 5

oHoz A Lejoly Tt Zeng 2T 5 9

e

3
pT o > (i o W o (] ox

ool o] "ZElolw " #e A 3 Tek $=AE8}7| (free 37 hydroxyl group)S 7HAE 4k I
ol F¥ (template) ™} A7|%(base pair)S AL F J1 F EAE Y3 AFRAHoR V|5

L ol
e

A G JuEth B Rl iRV AR A R Qe Tejol
shel dshs B A oIRE B Aol ARNes A o FE
, Al @ olEl Al Zaloln| o] Zole WAl A E AL v xE W
AAe] nRNA Tl ALEH 1 Zetolmi, HAd Wy Fo A =
EgjzadolE 2 DNA, RNA Zg] v
DNA @he] AjZdoza Zesk 4= 9= ?_]—0317]-5," LAY SRR 3
@ Zole Abg B wet webd 4 ok A7) Zehel AL miRNA FA7 ol emAel Eelre
= EE oo 4uAdl FRRUeEEs sl 4RAY Pat gom, THNY Juw F¥I 4

=
£,
S

m _1
3
fo g

o
o £
£ 8
R
3 ol
=} J[H

Ao 8k
>, rlo d
ol

i o

fu o2 >

=

X

ox

N

X o
wy <
Bgé
OI fo
N o>

T o &

oAl o], "X RH (probe)" T mRNA®F Eold ZAFE olF F T FAE F 471 WA AAE 9
| @l38k= RNA = DNA 5o b ©hs ofw]sl, #A|(labeling)¥o] 1014 57 mRNAS] &4
golgd = gy, TRHE 2y FEEULEE TEH ) 1Y AL DNA(single stranded DNA) ZEH | 0]
Ab& DNA(double stranded DNA) 22X RNA X2 H 5o FuZ Azd 4 dvh. & B = nikNA F3
of AHEAQ ZRHE o]&3te] EASIE HAete], £43 oFE T AlFo]Ae ARREES HW Ee oF
A&e 4 Adrt. Aot z2ro] Ay 9 A3t 20 GPAd TAE AL V22 HYE 5 ).

it

oo Yoy s TRHE ¥A¥aolu|tolE 1A A XA WY EE Ve 98 IAE WEE AREs)
o] gletHow A £ v}, olg]d A IS wI g Holo] TAE W FuS o]fale] WAL
T Atk o] d Wy v-ATHA dE2= W, W3, HA wIFULEE S ol TFAR AF,
2 FEYLEE 7k HE o2 5, SHHEA Fe AAA(d: WY FAFYE, FAXEDAHE ¥
2y EotuHo|E, FhpHo|E ) = by AZAA (o EAERE|QOO]E, EANXITE|QOE F)=9
Hgo] 9t}

2 odgol A o] &5 miRNA AR B $£EE S5 AAY GriAge, AESHoR HE S %
T WolE IHITWH, miRNA 2R Sold oz Adst= AMEd} AAX FYUAd (substantial identity)<
Uehll= Mde 238tE 3oz siadn. v 8o, 'AFA U 54 Adey o9 & Mg
< AU eHESE defd(align)shal, FPAA BHHoR o] &5 dauEFS o835t dEeld MY
S BAE A, HA 6090 FUA, Ul FAFOR 70%] YA, tuS FAHOR 0% A4, 7+
TAHoZ 90%9] FAYE HERE ALES 9n]dtt

2 oabyol J|EE AA AAZE PR (RT-PCR)F 722 A AJZF PCR (RT-PCR) 71E, vlo]m2olgo] 7|E HEi=

A 7
SAGE (Serial Analysis of Gene Expression) 7]EY = gloi}, o]d AgyE AL olyrth, FA A o=
7] |EE RI-PRS Saldby] 98] Bed 95 ars vaeis 712 4 9uh. o2 So|, RI-PR 7B,
miRNA frd 2ol gk EO]HOL Zkzbe] xgroln Qok HAE FH = vhE HAg Aoy, whg ¢4
(pH 2 vlavl¢g 5% F), dEAr 28l LB = (dNTPs ), Y S A2 8l 2 BFo] = (ddNTPs ), Taq-&2] ™2t
ofA] W A | A9} B4, DNase, RNAse JAA|, DEPC-4=(DEPC-water), Wit 52 ¥8Hsk 4= glu}.

flo _\1

o ”
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[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]
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gk, A% oo AFEE T DNA, RNA B miRNAC So]3 <l Zefolw 5 x33 o gltt.

Wy s A, AL EE 2HoRPE (S W, otal RS FEAY] B JE, HAS
YA, AW FEE a2 2 A, A AYA 52 TIANA F Ao

®ouge) JEE 7] Site], dF SW ngel 4% it AW 90y v 54 9% ke 2ol
el A e Beps, Fol, ful, AT Folul, el golgonty wAAT wy AAe F
haglolth, wabe AL Aoolwl, o2 SW ALY, 9%, AA4E, 25 Folth

2
=
o2
=
o
=
e
ol
ol
£
e
1)
oL
o
t
ot
v
dlo
o
e}
L
il
e
%
ol
ol
rlr
2
o
o
1
ﬂ{

o
i_r,‘
=2
=
oX,
N
4o
=
oo
o
)
av)
o
Ho

(a) MAZHE 88 AYEA A FZol|A hsa—miR-126-3p, hsa-miR-126-5p, hsa-miR-328-5p, hsa—-miR-455-3p,
hsa-miR-103a-3p, hsa-miR-192-5p, hsa—-miR-331-3p, hsa-miR-1290, hsa-miR-8485 2 hsa-miR-221-3p& ©]F¢]
A ForHE AUy o] 3l o]A4te] miRNA FAA}e] 23 S A= WA 2

(b) 7] (a) YANA =43, hsa-miR-126-3p, hsa-miR-126-5p, hsa-miR-328-5p, hsa-miR-455-3p, hsa-miR-

103a-3p, hsa—miR-192-5p, hsa-miR-331-3p, hsa-miR-1290, hsa-miR-8485 @ hsa-miR-221-3p& o]Fo]zl o
2RE Ad9EE o= i o] miRNA F3xFe] B S A gz A59 vlushe .

ool AuATE] glold, go] RA'E AFeld Augol LhehbA Bk uelels AWFol Wy
9 JbsAel L EE wyE Az, JWAE LIS GAF, ), 0ol £ oBEE, &, B, &, Ak
59 IHEE, vhes, dE FO 4K § 5o THERS LIS vz sNu,

el AuATPEel oA, BAS s AgsE AR 29, 9Y, @4, gl el Agh ¥
A RVIE, 20, oA 5 A s TEE S g Aol ARug mi BK ulole s AWFe] 5ol
49 nikvA HAAE HAT 5 e AA ARS ETFET wAslE ARed oA Am, 4% S
g, B3, B =t 2WY 5 9lor], AP nEsE AW Bt AW fd 42FD 5 o
Bomgelq o] rolagre Azl A AA oFFe 2d(vesicle) oJWETh, ArFe AL E:
2Ho2RY FAF nfe] WA L AN 5 TPHT Jon, I 4B AW B AgE £ Ut

RNA, miRNA &< wlo]Qu}A7} v E3ts o] Q).

2 ] ARATHYES TAE oY AREEsS AT Fodoew, d8 B, £43y, WIEA
(immunoassay) W' L& FAx FFLHE o] &3t AAFE ¢ gl o] FAHH= AL ofr}

A7) QS T2 HE o3t niRNAS EAlE sk AY U

2 o] FEATHR] &4t B T ulo]lago|go] WA ow HAANEHE A, AV T2HE £33 of
do] 24 (hybridizable array element)@A o]&%w  7|d(substrate) o] 1A Hrt. wlEAs 71d2
Ay e WAy AAARA, GA4d, =, dH, H, Egtol=, folH, Tol¥, 2|4 Hl= EE HR
7174 v, A, /§Y, EUoE, 18R, MAYA B RA#E 3t A7) 245 ofde]l 8ixe U]
714 el widE i 243t "k, olef 2 nAste &8hA A WY He Ve 22 I A7A i o
g AAETE. oA, A7) £43 ool 84FE AFA FE e dds|=rE XESES BY" U
B ZAed & Jdar, w£F ZEjgtoldl =Y ZHAA el o AdE & vk, gk, ] A3 ool
L4 G dEd S9F gy B told)E Fa 71" A & vk

gk, 2 e mlo]grojgolo] A&F = AR DNAE XA (labeling)® & $aL, wle]lm2ojdo]ite] ol o]
S84 2AET. 2438 202 dstA WAE ¢ Ak, mmg, 243 AR HE 9 242 324 249
uhz} thFkAl AAlE U

z2Ho A= 43 AFE HEA sle AaEs ATE F e, ot S¥aFIEd ez dF=E
T A Agtel ¥ A= P (A, EF28 Al (fluorescein), ¥ Zo 2 E=- (phycoerythrin), ZUyl, @A}
W (lissamine), 223l Cy39} Cy5(Pharmacia)), TdT(terminal deoxynucleotidyl transferase), @A¢h, 3}shqt
B, A9, PAPs Tl 932 i 835), vl ®A, AAEHYA, arn(dEY Eavtrtold] EE &

Y ASATelA), AR, Ead W@ A, FEsEAd, F) adn A, AEdeed,
Hlel 9|l URAAU Aelolgrlsh e 54 AF HEUS 2t FAS TP, ool FHHE AL of
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[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

[0101]
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yth, ZXE ddAoA E4F o2 AAEE gokst iy AY, Y EdAF ol A(nick translation) W,
F2k9] =elolw WM (Multiprime DNA labelling systems booklet, "Amersham"(1989)) 2 Jlolujo]A wHi
(Maxam & Gilbert, Methods in Enzymology, 65:499(1986))<S E3] AAlE < At}. X += 3, Wile, @A

=4, % 54, X4 98 BE 55, A, B B4, s B4, 29 A8%, £45% 235, ey

h s [}
AT A Eo|t, Z2H il B4 ido] T cDNAE

o olFE3t}t. EAIE 3 AMEE F=71LS Joseph Sambrook, et al., Molecular Cloning, A Laboratory
Manual, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y.(2001); % M.L.M. Anderson,
Nucleic Acid Hybridization, Springer—Verlag New York Inc. N.Y.(1999)c| A &<lst 4= lt}.

=3} Whg o]Fe), A3t WhES Fote] Yev EAS AaEs HAES. £43 AladE iy, Z2H
of AFE HAY FFHol wet g WHoE HAAFT ¢ vk dF Fol, TEHIF 4] o3 xAdE
A5, o] a&9 7AE £ g AFAEH v AA 243 ARE AT F . o] 8E F dve a4/
Ao 23, HFAITA (A, i’\r’/ﬂqﬂ%ﬁﬂﬁ*"]qo}xﬂ)@r FERUZE ofHwodriutE, tlotr] eyl
2-N-#dola gt YEHE), #HAFHA A o2, s, dFdagn
A eF(10-0}A El-3,7-T] 3Fo]| =2 A H| 3547 ) | HYR(p—phenylenediamme—HCl and pyrocatechol),
TMB(tetramethylbenzidine), ABTS(2,2'-Azine-di[3-ethylbenzthiazoline sulfonate]), o-3'd&@lt]jo}ql(0OPD)
2 UrE/vo|zd; 40y EavElolAel HERFREEY EAFOEBCIP), YER BF HEZHEH
(NBT), UZE-AS-Bl-¥ 90| E(naphthol-AS-Bl-phosphate) % ECF 71d; SFF32  SAtopAet -
NBT(nitroblue tetrazolium) % m-PMS(phenzaine methosulfate) Golt}. L2B7} & UAZ FAH Ho=
AW Jo|Ego|ES o]&3le] An A Wy ow A= 4 9}

AETA Almo A A7) miRNAS] AMEd digh &3} Aldo] A AlsHT 43 24 (up-regulation) ™+
Aol Alels & A uiyjd AR oZ AdE),

2 gl ARATYHE WEA Wi o3 dAlE 4 Q). ”7] W EA HHE WAL AG R AL
SHAAA, W3 d, ELISA(enzyme-linked immunosorbent assay), Z3A]-ELISA, oA T+ A 4, A=
A A FAE A (flow cytometry), WEHFAA @ WA AAE LFA T, oldd dAHH= AL

ofyth. 7] WeEAe] WS Enzyme Immunoassay, E. T. Maggio, ed., CRC Press, Boca Raton, Florida,
1980; Gaastra, W., Enzyme-linked immunosorbentassay(ELISA), inMethodsinMolecularBiology, Vol. 1,
Walker, J.M. ed., Humana Press, NJ, 1984; % Ed Harlow and David Lane, UsingAntibodies:A Laboratory
Manual, Cold Spring Harbor Laboratory Press, 1999¢] 7|AEo] lom, A7l £3& B mgAAd FHZzEA

2 e ARATYHE A4 SFY] o8] AAE 4 doh. A SEYEE ol 83 nikNAY HEE
FA N FAE GEF WS ol gt HAE o glon], o] B miRNAS Zepoln] H ZRH7} o]gd
F otk ZehelHE ol 8dhs Aeln, FAA S5 WS AAste] 7] miRNA9] fdAte] B RS =
AR 2 S miRNA fARe) B QRS BAshs AlolY] whel, A dide] Als(ddd, s e
Aol mAS] nRNA F& ZARske] mA Y] fadAbe] wd ARE AR wepd £ dEe 9FHoR
B3 AR 9] nRNAS FH O S} nRNA HE= cDNAC] Agets Lpolm g o] &ate] fi S% uheg
AT

F41, nRNAS 7] flste] ARl F RNAS ZedT). £ wehe A2 A wAE e

o wet AAE 4 Joh(FZE: Sambrook, J. et al., MolecularClomng. A Laboratory Manual, 3rd ed. Cold
pring Harbor Press(2001); Tesniere, C. et al., PlantMol. Biol. Rep., 9:242(1991); Ausubel, F.M. et
al., CurrentProtocolsinMolecularBiology, John Willey & Sons(1987); % Chomczynski, P. et al., Anal.
Biochem. 162:156(1987)). o, TrizolS °]&3te] &olstA AlEU o] & RNAE & T + Urt.
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[0102]

[0103]

[0104]

[0105]

[0106]

[0107]
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oo}, Ez]@ mRNAZY-E] cDNAZS ¥Adetir, o] cDNAS ZZ3th. 2 o] & RNAE 2179 Alg2RE 2y
= Zol7] wFel, mRNAY] wetelE Z-A HYS Zta glon, olyd A 5AS o]8d & dT Zio]
W 2 IHAL §AE o] 85 cDNAS EoltA AT = ATH(EZ: PNAS USA, 85:8998(1988); Libert F, et

al., Science, 244:569(1989); = Sambrook, J. et al., Molecular Cloning. A LaboratoryManual, 3rd ed.
old Spring Harbor Press(2001)). °¢]o], Az $Z ukg2 B35lo] TAE cDNAS FE3t), 2 dbgof o] &
H& Ztoln= o] g Fod 243 e ofdyEo], oFd FXE FATT. olYd o|FH FERE F
At o HEgsk Ax EX31e] =714LS Joseph Sambrook, %, MolecularCloning, A LaboratoryManual, Cold

Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y.(2001) 2 Haymes, B. D., %, Nucleic Acid
Hybridization, A PracticalApproach, IRL Press, Washington, D.C. (1985)°l 7RA|= o] A

(@)

theFet DNA T8art B iy T3 ojgd
47 DNA S9aa 2 v e vtolA] T7 DNA &

T A DNA FEFEA0)I, o
Thermusfiliformls, Thermisflavus, Thermococcus literalis, 2 Pyrococcusfuriosus(Pfu)E X3}y, F3t
WS A o, whg gr]dd Whg Jéf’ﬂﬂ' s Tjrakoljr— AFsh= Aol npgAeitt. FF RSl

3l A RS9 yEEe Z;‘T_H}-_O_o] /\-Uﬂ_/]

Z212}, dATP, dCTP, dGTP % dTTPE
wAeTh. S5

o™, E. coli DNA ULBL 1o "S8ve" v, 4
% TER. FRALE G99 el F oy

Thermus aquati cus(Taq) ,  Thermusthermophilus(Tth),

e

1l

2 Ao QlojA ojd®y Ee EA4ste 34 wEUllEelE AEF Zgow Alold Fold AFES JHs3H
st 97z Seld ANEG. oldde ¥ JARAL Ad-olEdom F @44 wrel we
chkai

2 gAY §o]"TF vk ik BAE FEskeE S oudith. tYel FE ukESo] gdze By
of o, ol FFEA AN (]38} PCRolE} drh) (w]= 53] A|4,683,195, 4,683,202, % 4,800,159%),
S-S A AHHS-(o]3F RT-PCRZ J7]?fh:‘r)(5ambrook %, Molecular Cloning. A LaboratoryManual,
Srd ed. Cold Spring Harbor Press(2001)), ler, H. I.(WO 89/06700) % Davey, C. % (EP 329,822)¢]

, B 7bolAl A4 wkS-(ligase chain reaction; LCR)(17, 18), Gap-LCR(WO 90/01069), &+ <32 WHS-(repair
chaln reaction; EP 439,182), A4 “Z(transcription-mediated amplification; TMA)(19) (WO
88/10315), A7} A G714 EA(self sustained sequence replication)(20)(WO 90/06995), B} Zo|wF
YoEE Ay de Mez ZZ(selective amplification of target polynucleotide sequences)(P|= E3
A6,410,276%), AN~ AE Zgolw F3tgsh A WhS-(consensus sequence primed polymerase chain
reaction; CP-PCR)(m]= E3 A4,437,975%) %  2g-FA 34 ZZ(loopmediated isothermal
amplification; LAMP)E XEgtalr}, o]o] FAHAE Fevh. A 768 8 T% WyEe vT538 A
5,242,794, 5,494,810, 4,988,617% ¥ W= 53] #A09/854,31750) 7]&Ho] vt B whge] HHA FZuh
He n=FES #4,683,1955, #|4,683,202% 2 A4,800,159% o] 7HAE PCR(polymerase chain reaction)oll
upel A" g .

PCRE 7H & 4z ik S22 wgow, 19 g2 wyd S850 AEEo Qltt. dF 5o, PR 5ol

S FAA7] 8 MEA PR Aaks: WEAA B A thE(touchdown) PCR, 3t 2=ERE (hot
start) PCR, W2~E]=(nested) PCR ¥ H¥Ef(booster) PCRo] 7= Qlt}. T8, A A7 (real-time) PCR, ¥H
tj~Z o] PCR(differential display PCR: DD-PCR), cDNA ko] A4 F3E(rapid amplification of cDNA
ends: RACE), HE|ZA X PCR, 2]~ a4 AMvr-S(inverse polymerase chain reaction: IPCR), #Ed|
E(vectorette) PCR, TAIL-PCR(thermal asymmetric interlaced PCR)Z WHE]Z =~ PCRo] EAI $8S 95
M= ATk, PCRo et AFAMISE U]-8-2 McPherson, M.J., % Moller, S.G. PCR. BIOS Scientific Publishers,
Springer—Verlag New York Berlin Heidelberg, N.Y. (2000)°] 7]A% o] Qo Z1o] WAJALSHS B Ao
FxE AgE.

=
q mE Ny

¥ owgel ] FA% FEPEel o §H Eatolmi 47] niRNAS DNA AGel FuA NAL zh= Lelai
Sl eefol ol meolue] Aga ol @ AR, AU, SEg mefolve] gxel wel wols} 9l
AR AYHOR 15-30 R oEtolmolth, FE Eepolr] Ra FYu W3 gE soluels 2PgAE
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[0115]
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[0119]
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ol &=+ Zeto|HiE V] wlAY DNA M dell SEEA FRAA MES 2= AY =

ol gl Zalolw o Tzl 7] miRNAS] cDNA M E& zxsle] ddatel 2osf folshAl g 4= lom, 4
A9, Zejolw T]x}elg 2 a@i(o: PRIMER 3 Z219)S o] &3lo] 3 4= 9t}

olFEA FEF 4] wlA 9 cDNAE Astst oz At A7) mpA fHxte] wd HARE ARG, o
g5 59, A& WS AfES A A7|9dES stal, 1 27 AT HEE BE 2 BAFgozH A

]
i&] |=4 B ’ [< 3N - )
Hpol#| & Aol UEhA] = AdEie] Aol &4 oy, o5 @R H I AlEek Aol
FHbg B BK HholEla AW T EA) e dFE daa sk @ARAFH YFHT ARA FHA eHFE
T HAAEE s5sta, Rludo sy @xte A AFsA A5 = v

el Al dEek dEd ArATUES (o) 47 (a) @A 4", hsa-miR-126-3p, hsa-miR-126-
5p, hsa—miR-328-5p, hsa-miR-455-3p, hsa-miR-103a-3p, hsa—miR-192-5p, hsa—miR-331-3p, hsa—miR-1290,
hsa-miR-8485 ¥ hsa-miR-221-3p2 o]|Fojx Lo ZHE Hul¥E o= 3l o] 42 miRNA FAzke] @ 3
of A Uz AR WA FEut Frkse 4%, Ageld F A woY ARwsom Avshs

Ag F712 23 5 Aot

TA)A o2 hsa—miR-126-3p, hsa-miR-126-5p, hsa—miR-328-5p, hsa—miR-455-3p, hsa—miR-103a-3p, hsa-miR-
192-5p, hsa-miR-331-3p, hsa-miR-1290, hsa-miR-8485 @ hsa-miR-221-3p= o]Fo|zl F O 2 RE Mexi= o]
L sl o]/e] miRNA Fxbe] B o] AN UixT AlmelAe] #HE FeHET 100% o/, v AsAE

200% ol @A Hol = A, A wiAE ARk om Ade ¢ i

(a) Al&ell Aels & A wi7id AR A8 SRS Agehs 9 3

(b) A7) ZTREHAo] HgE AlEolA] hsa—miR-126-3p, hsa-miR-126-5p, hsa-miR-328-5p, hsa-miR-455-3p,
hsa-miR-103a-3p, hsa-miR-192-5p, hsa-miR-331-3p, hsa—-miR-1290, hsa-miR-8485 2 hsa-miR-221-3p& ©]F-¢]
X Fo2HE AEYEE o ) o] miRNA FrEAke @E FES SHsE WA,

wowgel AmA 23d Wl QoA BAS 98l AgHE "AnrEs ARl A8EE ARt B
o]
=4

B oo gol, Al vhAY AYNS AmAL FUEA', T AL WAY APuE AuAe] FRELA
% ]

Fola] AxuES AFAle FREA" = "BK vlolg s AT XBAY FHEA"S A wigd ARG T
Az w7 ARRES, Aol A ARRES = BK HholE s AN TS ARY F S R qdHe B4R
A, AR Ee A oR Aol A] ARNES H= BK vholels AWSE 3 EE N AE F s R
ddE= =2l A glo] A Thest, steE, A Be didE 5o AE87bs AdEdE BT 2

B oty o] X aA 2mEd WHAA A, miRNA FAAe] #Hd S SHSE A (b)) dHAE 9
3t 15 AM2 7bssith. FAASl 42, PCR, #7HAl 4 W (LCR), AAFZEZE(transcription

Hol—tgo
amplification), AF7FFA AEEA, ik ITAS AME  SZ(NASBA), Fs-HAHA  oAo](Co-
Immunoprecipitation assay), ELISA(Enzyme Linked Immunosorbent Assay), A A|ZF RT-PCR So] AlgE 4 9o

U, old] Al#EE AL ot

Boulgol A1 JEe FHEE AgA 2329 WHE (¢) A7 (b)) @AY S4%, hsamiR-126-3p, hsa-
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[0127]

[0128]

[0129]

[0130]

[0131]

[0132]
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miR-126-5p, hsa-miR-328-5p, hsa—-miR-455-3p, hsa-miR-103a-3p, hsa-miR-192-5p, hsa-miR-331-3p, hsa-miR-
1290, hsa—miR-8485 ® hsa-miR-221-3p2 ©]Fojx F o RHEH AHeyE o= s} o4 niRNA Fdxe 2
A ol FREAL AYSA e ARAH wT qAHE A%, 47 () @A AL FREde A%

o]4 F Al vl ANug AmAZ RS GAE FhR LIY & Ao

k-3
w o] A2 Feji= hsa-miR-126-3p, hsa-miR-126-5p, hsa-miR-328-5p, hsa—-miR-455-3p % hsa-miR-103a-3p
o]Fojzl ToRHE HAYsE o 3y o] miRNA FHAXE Edsh=, Aol & T MxE wizid AR
2 (T cell mediated rejection, TCMR) ¥+ BK uvlolg] A AW Z3 FLEFI] 34 w7/l AXW-2(Antibody
mediated rejection, ABMR)S R Wd}7] 93t o] QulA RAE @3k Ao|t},

=

471 5% miRNA 32k vpo]ewpA el thdh Au= 7] & 10 712 Bkep 2o

® el gol, "BK wholel2 A1MF (BK virus nephropathy: BKVN)' BK wholelzo] ojaf ob)sli 273
& ojulg], BK wlolels A4W E AAWE Fom BUd. AMEe A% Wwel 47 FHE elus
. AEe] 997k FHEA DAL WEel RREE ASE BT FYUG. F2, Agoly BAeA welel
AA Fofol old guFow WEm, B ulolel At o4ue] 4w AEE Pyele 9L don, A=
o148 el )% AsE oprF.

2 e gof, "BK vlol# 2~ (BKV)"& dpaEwpnle]# 2 (papovavirus)ell &3k vlolH2~E ou|gitt, 2 8}
stoWe Wy 9l oA H|AFE-2= X (Wiskott-Aldrich) &3 3kt Ao A R g,

2 OAHAES Ao 3AE FolA 2AAA A F8g o)A del fle A diET(no major

abnormality, NOMOA), T AIZ w7/l AR (TCMR) 2 BK wlolz|x AW (BKVN)3} wjnlsle] 34 wj

M3 AFRES(ABMR) S YERNE 3] Mo A H&3k 539 miRNA FdAF @& o] 2u8) o] Frtshd, B

B A3} p-value #to] 0.05 o]3tE FAHE YERHNE R, o]E niRNA AR vlo]omAES T A wiZlAd 7
"S- 2/ BK vlol#ia AW TS FHkehA] &5 A uiAd ARREEe] Ad viARA 38 4 S
1+

SR A

A2 e} BEsle], E W w3 hsa-miR-126-3p, hsa-miR-126-5p, hsa-miR-328-5p, hsa-miR-455-3p 2
hsa-miR-103a-3p& ©|Fo7 o ZHEH HAHEH= o= sl o] miRNA F3#1] 28 58 543t AlA
T T A v/l AR e BK vlole WSy FESte] 34 vzl ARNES

O F

o -z &

N :
3p ®E hsa-miR-103a-3p miRNA §HAe] W& FES FHshs AAe 47 FAR ) ooz AYPste =
ol Hi Egng TIF 5 Sk,

(a) MAERE ZEg® WEEA AlZo|A hsa-miR-126-3p, hsa-miR-126-5p, hsa-miR-328-5p, hsa—-miR-455-3p

9 hsa-miR-103a-3p= o] Fox ToRHE Mux= o= 3l oSl miRNA FXAe] ¥ F7S SHse
w4 2

(b) 71 (a) GAA =
miR-103a-3p&E o] FoR T
9} Hlu sl ©HA.

A%, hsa-miR-126-3p, hsa-miR-126-5p, hsa-miR-328-5p, hsa-miR-455-3p % hsa-
ozRE MURE o sh ol4e] niRVA FHAe] Wa 4EL 44 e A

Eoatmo] upgbA gk dAA Ao wlaw, A7) ARAFHHE (¢) A7 (a) @A SAHE, hsa-miR-126-3p,
hsa-miR-126-5p, hsa-miR-328-5p, hsa-miR-455-3p 2 hsa-miR-103a-3pE ©|Fojxl #oRFE MElxiE= o]
Shut o]k miRNA AR B FFEe] A R AlRoAY ¥H SR FUlskE A5, Aol T
A

AZ A ARS EE B ulelEa AMES Bueh @b A g ATNeoR Aust wiAE F

e E§E + Aok

T-A)A o2 hsa—miR-126-3p, hsa—miR-126-5p, hsa—miR-328-5p, hsa-miR-455-3p ¥ hsa—miR-103a-3p= ©]F o]
A pomRE MEEE ol sht ool niRNA SEAe W FEol A4 trT AmdAe wa FEun
100% ©173, ®FEEsAlE 200% o AExd Hol e A4S, T AXE vi7id AFHEs 2/ E BK vlol#] 2 Al
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[0133]

[0134]

[0135]

[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

ZIHSd 10-2021-0024986

(a) Al&ell Aol 2 ARuksg AgAle] RS Addshs ¢ 2

(b) A7l THEHo] AHzF A|FoA hsa-miR-126-3p, hsa-miR-126-5p, hsa-miR-328-5p, hsa-miR-455-3p %
hsa-miR-103a-3p= ©°]Fxl To2HE HdYsE= o 3l o9 miRNA FHAXe] ¥d F3& FH4se
oA

2o o] upg Ak dAA oo maw, 7] 238Y WHE (o) A7) (a) DAA SAHE, hsamiR-126-3p,

2HEE Agye o=
-, 37 (a) &

hsa-miR-126-5p, hsa-miR-328-5p, hsa-miR-455-3p 2 hsa-miR-103a-3p= ©|Fojxl +
A 7
g F7tE x9S

stk ool nikvt RSl WH $EO] FUBAL Aeeha e ARelA net o
AolA A Fugde Aol A A AN Andm et w

= ol A2 FElet #A-AFIe], Al FESt TS FES AES e,

2 od o]l A3 %ElE hsa-miR-192-5p, hsa—-miR-126-5p, hsa-miR-328-5p, hsa-miR-103a-3p, hsa-miR-455-3p,

hsa-miR-126-3p, hsa-miR-345-5p, hsa-miR-215-5p, hsa-miR-1273g-3p, hsa—miR-19a-3p ™ hsa-miR-223-3p=

ofold FomE AR oln sh} ool miRVA HAAE EFehz, Agold AN Bk woles
AHSS RS JAdshr] 98 miRNA AR} vlo] embA A E B3 o),

71 1189 miRNA 1734 wholewbA T 5 1o 7|AHS A &L vholevpAL] FH= F 200 713

F 2
A4 miRNA 212 (AL LS Accession Number
hsa—-miR-345-5p GCUGACUCCUAGUCCAGGGCUC 11 MIMAT0000772
hsa-miR-215-5p AUGACCUAUGAAUUGACAGAC 12 MIMAT0000272
hsa—-miR-1273g-3p ACCACUGCACUCCAGCCUGAG 13 MIMAT0022742
hsa-miR-19a-3p UGUGCAAAUCUAUGCAAAACUGA 14 MIMAT0000073
hsa-miR-223-3p UGUCAGUUUGUCAAAUACCCCA 15 MIMAT0000280

3 3 & (no major
abnormality, NOMOA)¥} w®]uate], &4 wizlAd AXukg<* (ABMR) 2 T AlXE Wizl AFw-E< (TCMR)S e}
e $xbe] AwWolA H&dk 115 miRNA A%} Zdo] 2u) o] 7y, £ p-value #te] 0.05
ol3tR FroldE YERA|RE, o]E& 11}—4 miRNA A= BK whele]2s AW ZFar (BRVWN) oA &= fo2el od
S77F e dom® | o] miRNA AL wle] embAE Aol ARyt Y AHFES FES

of Ayt MAZN BET F 98T 4 5 AU

A3 oFejel |3 ], B dhgS w3 hsa-miR-192-5p, hsa-miR-126-5p, hsa-miR-328-5p, hsa-miR-103a-3p,
hsa-miR-455-3p, hsa-miR-126-3p, hsa-miR-345-5p, hsa-miR-215-5p, hsa-miR-1273g-3p, hsa-miR-19a-3p %
hsa-miR-223-3p®= o]Folxl F O RFH HEsE o= 3l o]4e] miRNA F32e] Bd FFs S5k AA
s, Ageld] ARG B wlolels AWES TR Auay] 98 24 2 0% X )

owgAse Ageld BAE FAA 24U 4 FA oldidl] g Y
hyA
-

tZ

B oakgo] upgzls dAAoo] wEW, A7) hsa-miR-192-5p, hsa-miR-126-5p, hsa-miR-328-5p, hsa-miR-
103a-3p, hsa—miR-455-3p, hsa-miR-126-3p, hsa-miR-345-5p, hsa—miR-215-5p, hsa-miR-1273g-3p, hsa-miR-
19a-3p @ hsa-miR-223-3p& o] Fo]7 o ZNE MEE = oju s} o]4e] miRNA Azl BE £32S =H
s AAE 7] faAe] Soldow Afehs Tejoln Ex Zmug W 4 ot

A3 Fejsl pelelel, B wwe wd o] wAR e, AFel4 ARNEH B wlolgs A¥FS T
watol Aes] 1% ARATPYS AT

(a) MAZEE Bald AYE34 A ZA hsamiR-192-5p, hsa-miR-126-5p, hsa-miR-328-5p, hsa-miR-103a-
3p, hsa—miR-455-3p, hsa-miR-126-3p, hsa—-miR-345-5p, hsa—miR-215-5p, hsa-miR-1273g-3p, hsa—miR-19a-3p
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[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

ZIHSd 10-2021-0024986

rir

% hsa-miR-223-3p% o] Fold TORNE HEEE oln s} ol miRNA FAAY WA FES S

A =

(b) A7l (a) GANA &A%, hsa-miR-192-5p, hsa-miR-126-5p, hsa-miR-328-5p, hsa-miR-103a-3p, hsa-
miR-455-3p, hsa-miR-126-3p, hsa-miR-345-5p, hsa—-miR-215-5p, hsa—-miR-1273g-3p, hsa—-miR-19a-3p ¥ hsa-
miR-223-3p% o] Folxl T o wHE MEEE o= st o] mikNA frAAte] B FEs AN dEd RS
H L3} ©hA] .

o o] upghA g dAdA el wEw, Y] ARAlEERE (o) 7] (a) @AA S48 %E, hsa-miR-192-5p,
hsa—miR-126-5p, hsa-miR-328-5p, hsa-miR-103a-3p, hsa-miR-455-3p, hsa-miR-126-3p, hsa—-miR-345-5p, hsa-
miR-215-5p, hsa-miR-1273g-3p, hsa-miR-19a-3p ¥ hsa-miR-223-3p= ©]Foj%l F o ZHE ME == ol s}
o] miRNA frAzte] wd i) A iz AlgolA e Bd sy Srleks 45, BK utold s AHS

2 Wk g Algeld ARugoR sk BAE Frhm TP & Ak,

T-A)A o2 hsa—miR-192-5p, hsa-miR-126-5p, hsa—miR-328-5p, hsa-miR-103a-3p, hsa—-miR-455-3p, hsa-miR-
126-3p, hsa—miR-345-5p, hsa-miR-215-5p, hsa-miR-1273g-3p, hsa-miR-19a-3p % hsa—-miR-223-3p& o|Fo|Zl
FoRRE AUHE on sh} ool miRvA HAAS WA Fxol 44 dEE Amdde W@ Frun
100 o), whgAalAlE 2006 o4 AR Hol Yt A%, B vloleds AEFS FuaA e 274

7ARRkgom Aekdk = .

A3 Felo} B3],
A&z}

5

rie

W2 B v SAE xdeks, AFolA ARwts A8Ae A=Y Wie

(

(a) Al&ell Aol ARuks AgAle] FREHDS Adshs & 2

(b) A7 ZrREA] AHglE A ZNA hsa—-miR-192-5p, hsa-miR-126-5p, hsa—-miR-328-5p, hsa—-miR-103a-3p,
hsa-miR-455-3p, hsa-miR-126-3p, hsa-miR-345-5p, hsa—-miR-215-5p, hsa-miR-1273g-3p, hsa-miR-19a-3p %
hsa-miR-223-3p= o] FoJxl T2 ERH HdEE = o= h} o] miRNA A9 Bd FFs 54t 9.

Woabg o) mpgkA g dAAloo] whEw | AV 232 W (o) A7) (b) dAelA SA¥, hsa-miR-192-5p,
hsa—miR-126-5p, hsa-miR-328-5p, hsa-miR-103a-3p, hsa-miR-455-3p, hsa-miR-126-3p, hsa—miR-345-5p, hsa-
miR-215-5p, hsa-miR-1273g-3p, hsa-miR-19a-3p ¥ hsa-miR-223-3p= ©]Foj%l F o RHE ME == ol s}
o] miRNA Fx7e] Td o] FRELS AEshA B ARAA BHu AAE= A5, A7l (a) Sl

A AR FRELS Aol ARNE AEAz A AE e X9 5 Qv

S

e

gl A3 Fejel ddete], Al FEjel A B AHE Ay

e

w o] A4 FEfi= hsa—-miR-8485, hsa—-miR-221-3p, hsa—miR-331-3p, hsa-miR-1290, hsa-miR-19b-3p, hsa-
miR-31-5p, hsa—miR-17-5p, hsa—-miR-192-5p, hsa-miR-126-5p, hsa-miR-328-5p, hsa-miR-103a-3p, hsa-miR-
455-3p, hsa-miR-126-3p, hsa—-miR-345-5p, hsa-miR-215-5p, hsa—miR-1273g-3p, hsa-miR-19a-3p, hsa—-miR-223-
3p, hsa-miR-205-5p, hsa-miR-4449, hsa-miR-106a-5p, hsa-miR-514a-3p % hsa-miR-125b-5p& ©]Fof%l 2
2R AgEE ol skt olde] mikNA FUAE EFshE, AFeld F AF a2 9@ vt £y

of #3k Aolrt.

471 23F2] miRNA A wpolemtr] T F 1 R 200 ZJAE A B2 nle] vt o] AR = 3 3o Z]ASHAH.

F 3
A4 miRNA 212 (AL AEAS Accession Number
hsa-miR-19b-3p UGUGCAAAUCCAUGCAAAACUGA 16 MIMAT0000074
hsa-miR-31-5p AGGCAAGAUGCUGGCAUAGCU 17 MIMAT0000089
hsa-miR-17-5p CAAAGUGCUUACAGUGCAGGUAG 18 MIMAT0000070
hsa-miR-205-5p UCCUUCAUUCCACCGGAGUCUG 19 MIMAT0000266
hsa—-miR-4449 CGUCCCGGGGCUGCGCGAGGCA 20 MIMAT0018968
hsa—miR-106a-5p AAAAGUGCUUACAGUGCAGGUAG 21 MIMAT0000103
hsa—-miR-514a-3p AUUGACACUUCUGUGAGUAGA 22 MIMAT0002883
hsa—miR-125b-5p UCCCUGAGACCCUAACUUGUGA 23 MIMAT0000423
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[0157]

[0158]

[0159]

[0160]

[0161]

[0162]

[0163]

[0164]

[0165]

[0166]

SIHS31 10-2021-0024986

OdEAES Aol ARE FoA 2AAAN A Fadk oldade] e A dEx(no major
abnormality, NOMOA)¥} wWlmale], &) vizlAd ARwkg (ABMR), T AlE w7l AF9-s (TCMR) 2 BK wlo]#
2 AHZE (BKVN) S UeEllE $ate] WA HA&3 239 miRNA FAAF E&o] 2u) o) Frleln, AR
A A3} p-value gke] 0.05 o]at2 oS UYERNER, o5 miRNA 412} vle]ewtA S 21go]2] F o5 o

2o 9 AR B8 5 8T ¢ F AN

A4 <Feje B, B DL hsa-miR-8485 , hsa-miR-221-3p, hsa-miR-331-3p, hsa-miR-1290, hsa-miR-
19b-3p, hsa-miR-31-5p, hsa-miR-17-5p, hsa-miR-192-5p, hsa-miR-126-5p, hsa-miR-328-5p, hsa-miR-103a-3p,
hsa-miR-455-3p, hsa—miR-126-3p, hsa-miR-345-5p, hsa-miR-215-5p, hsa—-miR-1273g-3p, hsa-miR-19a-3p, hsa-
miR-223-3p, hsa-miR-205-5p, hsa-miR-4449, hsa-miR-106a-5p, hsa-miR-514a-3p = hsa-miR-125b-5p&E ©]F¢]
A FomRE At ol sht ool miRVA fuAe W £ SHsE AAE EFehs, Aol ¥

dF d=5S A 248 ¥ olE Xdete 71ES AlEdH.

2 o] npaA e gaAdo] 2™, A7) hsa-miR-8485 , hsa-miR-221-3p, hsa-miR-331-3p, hsa-miR-1290,
hsa-miR-19b-3p, hsa—miR-31-5p, hsa—miR-17-5p, hsa—miR-192-5p, hsa-miR-126-5p, hsa-miR-328-5p, hsa-miR-
103a-3p, hsa—miR-455-3p, hsa-miR-126-3p, hsa-miR-345-5p, hsa—miR-215-5p, hsa-miR-1273g-3p, hsa-miR-
19a-3p, hsa-miR-223-3p, hsa-miR-205-5p, hsa-miR-4449, hsa-miR-106a-5p, hsa-miR-514a-3p 2 hsa-miR-
125b-5p o] Foldl wOomPE A ol sht ool miRNA fAAe WA £ES FHsHe AAE )

ARl Solqow Aget: Leoln] B xung 2P 5 9l

A4 oFefe} #FASte], B e mE v GAE 2 AFolA T dF o= e FEATYHS
A &3k}

(a) MAZFE E&dE ABESHA A 5o|A hsa-miR-8485 , hsa-miR-221-3p, hsa-miR-331-3p, hsa-miR-1290,
hsa-miR-19b-3p, hsa—miR-31-5p, hsa—miR-17-5p, hsa—miR-192-5p, hsa-miR-126-5p, hsa-miR-328-5p, hsa-miR-
103a-3p, hsa—miR-455-3p, hsa-miR-126-3p, hsa—-miR-345-5p, hsa—miR-215-5p, hsa-miR-1273g-3p, hsa-miR-
19a-3p, hsa-miR-223-3p, hsa-miR-205-5p, hsa-miR-4449, hsa-miR-106a-5p, hsa-miR-514a-3p % hsa-miR-
125b-5p=. o] Folxl o R R E A o= skt o] 49 miRNA FHAe] BH FES S5 A %

(b) 7] (a) @ANA FHH, hsamiR-8485 , hsa-miR-221-3p, hsa-miR-331-3p, hsa-miR-1290, hsa-miR-
19b-3p, hsa—miR-31-5p, hsa—-miR-17-5p, hsa-miR-192-5p, hsa-miR-126-5p, hsa-miR-328-5p, hsa-miR-103a-3p,
hsa—miR-455-3p, hsa-miR-126-3p, hsa—-miR-345-5p, hsa-miR-215-5p, hsa-miR-1273g-3p, hsa—-miR-19a-3p, hsa-
miR-223-3p, hsa-miR-205-5p, hsa-miR-4449, hsa-miR-106a-5p, hsa—miR-514a-3p ¥ hsa-miR-125b-5p&E ©]F]
N womiy MEEE o= dhit o] miRNA AR B FES A T AlEet Hlusts g

oo npghA g Ao wEd, A7 ARATEHS (o) A7) (a) GACNA FAH¥E, hsamiR-8485 |
hsa-miR-221-3p, hsa—miR-331-3p, hsa-miR-1290, hsa-miR-19b-3p, hsa—miR-31-5p, hsa—-miR-17-5p, hsa-miR-
192-5p, hsa-miR-126-5p, hsa-miR-328-5p, hsa—-miR-103a-3p, hsa—-miR-455-3p, hsa-miR-126-3p, hsa—miR-345-
5p, hsa—miR-215-5p, hsa—miR-1273g-3p, hsa-miR-19a-3p, hsa—miR-223-3p, hsa—miR-205-5p, hsa-miR-4449,
hsa-miR-106a-5p, hsa-miR-514a-3p % hsa-miR-125b-5p2 o]Fo]xl o RHE HME=HE= o g o]i9
miRNA A WA el Y EE Amelde] M@ FEEG Frse 4%, Agold F 2Fd o5

Zhs AoR oS WS FUIE 29d 5 v

TAAH 2 hsa-miR-8485 , hsa-miR-221-3p, hsa-miR-331-3p, hsa-miR-1290, hsa-miR-19b-3p, hsa-miR-31-
5p, hsa—miR-17-5p, hsa-miR-192-5p, hsa—miR-126-5p, hsa-miR-328-5p, hsa-miR-103a-3p, hsa—-miR-455-3p,
hsa—miR-126-3p, hsa-miR-345-5p, hsa—-miR-215-5p, hsa-miR-1273g-3p, hsa-miR-19a-3p, hsa—-miR-223-3p, hsa-
miR-205-5p, hsa-miR-4449, hsa-miR-106a-5p, hsa-miR-514a-3p % hsa-miR-125b-5p&E o] Fo]X O ZRE Al
BEE o st ool miRVA fUAbe] WA ol A tEE ARelAY WE FEETE 1006 o4, vk

A3 2006 0% AR Hol i AT, Ageld F BRI FE 2 o 5% F k.

A4 Feie] ArAgH glojA, "ol F ERE 5= A wig ARE 2T AX sl AR
3]

A4 pejel pelstel, X wWe wa Uge] WA wekahs, APl T Bakd ool fAe] Aol A
Puhe ARA W/EE BK vlolel s AMF AmA) 23 PHe ATUT



[0167]

[0168]

[0169]

[0170]

[0171]

[0172]
[0173]

[0174]

[0175]

ZIHSd 10-2021-0024986

(a) Aol Agola ARug AAl B/EE BK vholex A9E ARAlS FREAS Aeshs v 2

(b) A7) FEHEAo] AHE)E A ZolA hsa-miR-8485 , hsa-miR-221-3p, hsa-miR-331-3p, hsa-miR-1290, hsa-
miR-19b-3p, hsa-miR-31-5p, hsa—miR-17-5p, hsa—-miR-192-5p, hsa—miR-126-5p, hsa-miR-328-5p, hsa-miR-
103a-3p, hsa—miR-455-3p, hsa-miR-126-3p, hsa-miR-345-5p, hsa—miR-215-5p, hsa-miR-1273g-3p, hsa-miR-
19a-3p, hsa-miR-223-3p, hsa-miR-205-5p, hsa-miR-4449, hsa-miR-106a-5p, hsa-miR-514a-3p 2 hsa-miR-
125b-5p&= o] FolX] o m A H MEEE o= sht} o] miRNA FHAte] B FEE A 9.

o] wehA g dAA e waw, 47l 23y S (o) 271 (b) DA 54 E, hsa-miR-8485
hsa-miR-221-3p, hsa—miR-331-3p, hsa-miR-1290, hsa-miR-19b-3p, hsa—miR-31-5p, hsa-miR-17-5p, hsa-miR-
192-5p, hsa-miR-126-5p, hsa—miR-328-5p, hsa-miR-103a-3p, hsa-miR-455-3p, hsa—-miR-126-3p, hsa-miR-345-
5p, hsa—-miR-215-5p, hsa—miR-1273g-3p, hsa-miR-19a-3p, hsa—miR-223-3p, hsa—miR-205-5p, hsa-miR-4449,
hsa-miR-106a-5p, hsa-miR-514a-3p % hsa-miR-125b-5p& o©o|Fojx o RHE MHEE= o= 3} oAty
miRNA fr7zbe] BE o] FREAS AshA] @2 AlmolA] Hoh JAEE A9, 7] (a) SAdA A

& FREAS Al A ZRNkE A 5A B/EE BK vlolgls AME A AR ddste dAE FUte 2T

F olt}

wouge) Al ek Bskel, Al Fejek FA RS AWe Agan

oj3t ¥ WS AxdE B Wl AAetA AWEtt, ¢ 2 e tekd WAS 7beE S Qi oy T
Fulg A 5 glul, oldtelA & 54 AAld R Awe B owe) oldE F7) 9% AY w, 2w
WS EXE A Fefo] g dAstelE Ao] ofutt. B o] M= B owbmo] At B s Wl ¥
He ZE A3, 55 YA AES s Aow o]y ook )

2 Al o 1

Ngel 2w

1-1. hzpe] Ak 9l 2w Alg o] FH]

Aol Al gatel &) wisid AFSE

A% A7 (indication biopsy)= Aldw 34} 15 %

w3 A A VSAREYH AF VS5E A AW AlRE £, FHES F 49 o] A

otz Heke] wel 4 wLor FREAT: FA WA AAEREE (ABMR) o 470, T AIE =i

(TCMR) = 470, BK whol2j 4lW % (BKWN) o 37§ 2 F8 ool gle (NOMOA) « 470, =3 &F ol¥A
g H AW ARE ZEYHokAl AsfA EFES ¥l 4,000

ol ARGAIZFA] FAR TG, o] AFE oM W nv|H EUH

)
o)
ol
ol
N
ol Ho
o
o
Iz
o
to
d
sy
A
Ll
102
!
ol
ol
N
4o
ol
ol
s
>,
o3
-9,
0oAx
4
o

x4
AMNE °lF a1 =
1 Bx579-1 NOMOA 1805KHP-0067
2 Bx613 NOMOA 1808AHP-0002
3 Bx623-1 NOMOA 1808AHP-0002
4 Bx632 NOMOA 1808AHP-0002
5 Bx144 TCMR 1805KHP-0067
6 Bx39-1 TCMR 1805KHP-0067
7 Bx201-1 TCMR 1805KHP-0067
8 Bx175 TCMR 1808AHP-0002
9 Bx107 BKVN 1805KHP-0067
10 Bx650 BKVN 1805KHP-0067
11 Bx98-1 BKVN 1805KHP-0067
12 Bx85 ABMR 1804AHP-0057
13 Bx376 ABMR 1804AHP-0057
14 Bx326 ABMR 1804AHP-0057
15 Bx605 ABMR 1804AHP-0057
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[0176]

[0177]

[0178]

[0179]

[0180]

[0181]

[0182]

[0183]

ZIHSd 10-2021-0024986

1=2. 29 frd A4F el 9 A4Sy miRNA e

TART FA W A2 RDAA ol 4Te|A 17,000xg2 15% & AEste] A% e AAD
5 S 450nm %Eii oAFatdet. i A4EE71E o] &3ke] 200,000xgol A 1417 &<t AAlEe] stk
AHAES 2 5 PBSE 200,000xgoll A 1217 St AR ste] AFetar 200ul EFe] PBSOl Eo d42FS
XS % small RNA isolation kit (miRNeasy mini kit, Quiagen)S o]&3le] AIAE o] gl wbfo] whal RNA
2 Egsle] 80T BAET).

4 A o 2

niRNA §7R HholorkA Fu H@ @ F9

zkzke] WEdA s tiste 54 vpolentAE Awsty] A8, t-HEEE A&kl ABMR, TCMR % BKWN
< 717} NOMOA 153 HlawsliS wf 28) o]4Fe] xto]& Holil, P<0.05%1 miRNA 325 A& gtl. RNAE RNA
bioanalyzer pico 6000 chip& ©]&3}o] RNA-seq =3 F Aol 2Fsle] QC #3 ¥ Illumnia smarter kit= &

olB#g]E A2}, RNA-seq 7] £ (size fractionation)g F3Fo] 20nt Ale]=<] 74 (genome)ol
o]NE] A (adaptor ligation), RT-RCR WH o2 FZ T Hi-seq@ & AlWA (sequencing) 3Ft}. o]o] 2
T2 QA aFol vlaE] FAETL 2v) odolw FAH R frolekA WE e niRNAE MAESISITH.

woh TAHQ nikNA AR vt enl] Fw Awsbge e 2

T 1o yERd mieh o], A WA dAR A7) Al 1ol FHlE 15718 AEolA 2,588709] A< (mature)
miRNAE ATEatgivk. F WA dAR To dolEe tiste], Bd o]l fARR AE R S niRNAE 153
sh= ASA i%‘ 4 (FEEY=E Ay, 94 dd)S Fdsta, o2 &= 29 SEY (Heatmap) &= HERHA

W, A 1578 Aol & 2,58870 A5 miRNA Sl A B 091 7R E (Count) &= 7HA
Aol A A efsto] 892709 % % miRNAS o= SATZH S APt

12k B o2ak g S FE NOMOA 135 7o R Wdo] 2uf ol FUFSIAY e fhadka, SAWA A
p-value #te] 0.05 ©]&}] FHAE ABste] FHAAE HEjH o =4 NOMOA vl ABMR, TCMR 2 BKVN =}
oM A F2 ot A niRAS SRIstalh. dd ol S7FE miRNAS B o R gAjshal wE )
A%k miRNAE Z2F 402 FAste] & 3(A)dl YErATH. fv‘l 3(B)ol YERd kel o] NOMOA 13 thH]
ABMR “1Eo|A] ¥ o] Z7F8 miRNA A= 1071, TOMR Aol A 1170, BKWNOAl 127018 X E Awsldl
i, 1555 %5

k1
o

ag HpolQwpA 4 A2 miRNA §-HA
ABMR 10 hsa-miR-8485
hsa-miR-221-3p
hsa-miR-331-3p
hsa-miR-1290
hsa-miR-192-5p
hsa-miR-126-5p
hsa-miR-328-5p
hsa-miR-103a-3p
hsa-miR-455-3p
hsa-miR-126-3p

_23_



[0184]

[0185]

[0186]

[0187]

[0188]

[0189]
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TCMR 11 hsa-miR-8485
hsa-miR-221-3p
hsa-miR-19b-3p
hsa-miR-31-5p
hsa-miR-17-5p
hsa-miR-192-5p
hsa-miR-345-5p
hsa-miR-215-5p
hsa-miR-1273g-3p
hsa-miR-19a-3p
hsa-miR-223-3p
BKVN 12 hsa-miR-8485
hsa-miR-221-3p
hsa-miR-331-3p
hsa-miR-1290
hsa-miR-19b-3p
hsa-miR-31-5p
hsa-miR-17-5p
hsa-miR-205-5p
hsa-miR-4449
hsa-miR-106a-5p
hsa-miR-514a-3p
hsa-miR-125b-5p

& Al o 3
Autel miRNA 27 wlolomtAd] B ety 1§ &<
3-1. TCMR 15 % BKVN 7155 uju] ABMR ZZ5olA S71E @d £35S UERE miRNA §3#} vlojentAo] &

il

AAlef 2014 ekl NOMOA L& tiH] ABMR Z&olA #d F=Fo] F7+ek miRNA F3AF FolA, TR 1§ %
BKVN L& thH] 5“15]' wE G AolE YENE 5% 9 miRNA FHAE A, 1 A3E T 404
Bttt = 4(A)olA] FelE = nlel 7o) hsa-miR-126-3p, hsa-miR-126-5p, hsa—m1R—328—5p hsa-miR-455-3p
thmﬂl%a%ASEAnmm\ 42 TOMR L& 2 BKVN & tid] A3 vhe ko] Zol7F ATt
T3, = 4(B) 2 ¥ 69 YERH vle} o] A7) 5% miRNA A NOMOA 2% W] ABMR ZgF-ollA] &&=
o] 28] o] F7ketal, p<0.05 2 A Folgo] ASS Flsrt.

¥ 6
NOMOA 155 ©iH] ABMR L&A ¥ FFo] S7ket 559 miRNA el ot fc & p %k
A< miRNA ABMR/NOMOA. f¢ ABMR/NOMOA .
raw.pval

hsa-miR-126-3p 68.50836132 0.001521504

hsa-miR-328-5p 18.95670412 0.028949512

hsa—miR-126-5p 6.349283058 0.04204756

hsa-miR-455-3p 4.462248233 0.030123151

hsa—miR-103a-3p 3.468801322 0.041345617
olg} 7o AFRE Ed, A7) 529 miRNA SAAE= A 228l ol TCMR i BKVNI FE3}o] ABMRS
st vlolewlARA &8 7hgehs #eld 4 .
3-2. ABMR 1& ¥ BKVN 1% thH] TCMR ZI15olA 718 9d =39 JehllE miRNA §%} blo] e np# o] &

8l
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[0191]

[0192]

[0193]

[0194]

[0195]

[0196]

[0197]

[0198]

[0199]
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e 2014 kel NOMOA 15 thH] TOMR 2EolA @& o] S7HE miRNA 4k Foll M, ABR 1§ 2
BKW 15 whu] @A & o Zels Uehll= 53] miRNA F445 A 6}%‘1, a2 AdE = 54l o

Bttt = 5(A)oA] FelE = nke) 7o) hsa-miR-345-5p, hsa-miR-215-5p, hsa-miR-1273g-3p, hsa-miR-19a-
3p ¥ hsa—miR—223—3p9] 59 miRNA FAA= ABMR 2% % BKVWN ZF oiH] @A wd o] Zolzt A
o}, T3 = 5(B) ¥ X 7] YERH ule} o] Ar] 5F 2] miRNA FAAE NOMOA 25 oiH] TCMR Z&olA] 2
d o] 2 o) FUIskaL, p<0.05 2 FBAIA F9Ad0] AaS FAsAt.

F 7
NOMOA 25 tiH] TCMR ZL-ollA & o] F7Fs 559 miRNA - &fol] tig fc 2 p #k
A< niRNA TCMR/NOMOA . f¢ TCMR/NOMOA .
raw.pval
hsa-miR-223-3p 32.74820417 0.048789474
hsa-miR-215-5p 15.7181011 0.000681271
hsa-miR-345-5p 4.382669986 0.027876534
hsa-miR-19a-3p 3.350489467 0.038075117
hsa-miR-1273¢-3p 2.611936568 0.021783891

ol¢} & AFZ T3], A7) 5 £ miRNA FHdAE AA 280 ofygl ABMR T BKWN3 T-i3lo] ABMRS
A3t vlo] empARA &8 73S gld 4 Q)
3-3. ABMR_1F 9 TCMR 15 thH] BRKVN 1FolA S71d whe S UElW+= miRNA f-A%}F o] ovlA o] &

kil

Ao 204 AHkE NOMOA L& thH] BKVN ZFollA @& =5o] S7Fsh miRNA 42 oA, ABMR 15 2
TCMR & thy] A8 2y A xpo]S YehilE= 529 niRNA §42E Adsigan, 7 232 & 6(A)9
AT, & 6(A)oA] SelE= nhel 7+o], hsa—miR-4449, hsa-miR-514a-3p, hsa-miR-106a-5p, hsa-miR-205-5p

2 hsa-miR-125b-5p2] 5F2] miRNA FA A& ABMR 1% 2 TCMR 2% ulv] dA 3t &d oFde] zkol7t et
wd ¥ 6(B) ¥ FE 8o YA ule} o] A7] 5% miRNA A A= NOMOA 28 thH] BKVWN ZEolA 28 <=

Fol 29 o4 F7HGAL, p<0.05 = EAA Folgel &g Fesdnh,

x 8

NOMOA =255 thH] BKVN ZgFollA & o] S74eh 582 miRNA F-akell oigh fc 3 p %

A4 miRNA BKVN/NOMOA. f¢ BKVN/NOMOA.
raw.pval
hsa-miR-4449 97.73931542 0.002109469
hsa-miR-514a-3p 27.83153494 0.04499645
hsa-miR-106a-5p 10.65524582 0.02574265
hsa-miR-205-5p 5.24474511 0.035616063
hsa-miR-125b-5p 3.278234589 0.049386561

4% 1R ofugl ABMR HEi= TCMR™F F23e] BKWNS

%9
=i HiojerlA 4 | A9E niRNA {33}
ABMR BKVN TCMR 2 hsa-miR-8485
hsa-miR-221-3p

_25_



[0200]

[0201]

[0202]

[0203]

[0204]

[0205]

[0206]

[0207]

[0208]
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ABMR BKVN 2 hsa-miR-331-3p
hsa-miR-1290
BKVN TCMR 3 hsa-miR-19b-3p
hsa-miR-31-5p
hsa-miR-17-5p
ABMR TCMR 1 hsa-miR-192-5p
ABMR 5 hsa-miR-126-5p

hsa-miR-328-5p
hsa-miR-103a-3p
hsa-miR-455-3p
hsa-miR-126-3p
TCMR 5 hsa-miR-345-5p
hsa-miR-215-5p
hsa-miR-1273g-3p
hsa-miR-19a-3p
hsa-miR-223-3p
BKVN 5 hsa-miR-205-5p
hsa-miR-4449
hsa-miR-106a-5p
hsa-miR-514a-3p
hsa-miR-125b-5p

79k ol TFBE ulol erbAR FEstel, AFeld F A v ARWS, T AL ARNE % BK ol
g2 AWFS 247 TEEe] AV 5+ Ao

A 4] o 4
AEE nik¥A HholertAY AF
¥ 99 aF3E wpo]omtANA ABMR ZFolA Eoldez wE 4-Fo] F71eH= miRNA-445-3p 2 miRNA-126-
3pe} ABMR, BKVN % TCMR ZgollA E&F 9Hd 4=50] F713F= miRNA-221-3pol] thdt HE5S A A%,
AAe 13} phARA = Ageld) F 5 ix3
7 23 AR Aol AW ARE FRNAL, AA NG N1EARRE AF NE5E Aol ¥ AR
Gtk $AES T 490 Lol el WA Weko] w4 Foz BRetn £
o Aslsgth, A A% N1EAE AR grron Adse] 4% 7|

()]
T
o,
=
o,
o
o=
o
—
=
oL
(@]
o
=
(e}
=
o
(e}
o
w
<
N
o
>,
o2ty
19
i)

7} vl ontA e AFL e ALgE ARe] S £ 100 et

¥ 10
miRNA A =t NOMOA ABIR
miR-445-3p 9 8 20
miR-126-3p 9 8 20
miR-221-3p 7 7 20

FHRE 29 ABE 2ok AsAl £¢HES @o] 4,000 rpm, 4ColA 158 3 GAEY P AEAS
ol A} gAI7EA] FART FITE. o] At opit W 87| ALY o HAS ol Mgsion, &
E Ao AN M FoE Wt}

oF, A¥ fel GaF ¥el L AUl nikNA BT Sls AAd 128 BAs) ARE A ¥, E 10
9] 3%9] miRNAe| 3] RT-PCRE 33}

Biosystems)E ©o]-&3}o] #4133},

o, fFAA ddEge QuantStudioTM Real-Time PCR software (Applied
= 8o A FelE= npe}l o], miRNA-445-3p, miRNA-126-3p = miRNA-221-3p= =5 NOMOA 135 w]a] ABMR
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aFAA 94
Characteristic)
o] miRNA-445-3p=

= oS WA FES Uit oldw Ayl o
A

[e)
aL
=

825, miRNA-126-3pi= 0.944, miRNA-221-3p+= 0.887% wl|$-

ROC  (Receiver-Operating

S 93 AUC (Area under the ROC curve; AUC) #2 3+ 23, F 110 vehd uiel
0.

=& e el 3 F9

Hlo] QulA HF Qo= ABMR Zlthel] wf$- h& Flskglt.
¥ 11
[0209] miRNA AUC Sensitivity (%) Specificity (%) Cut off value

miR-445-3p 0.825 90 62.5 >29.91
miR-126-3p 0.944 85 100 >1.324
miR-221-3p 0.887 89.47 85.71 >12.30

=g

=97

123, Original Raw Data
Raw data : 15742] MZ0f A 2,588 Mature miRNAsS A %t

25HA|. Data Pre-processing & Quality Check :

Filtering — Signal+1 — Logarithm — RLE Normalization — SVA 24g &3t

892 Mature_miRNAsE ME g

3CHA. Statistical TestE Soll |fc|>2 & rawp<0.052/S MHESIH HE ZHE|H 20t AN A
7b £2 miRNAS M7E0t0] 2} SHAtZ0|M 2HO| S7Hot= miRNAS HEE
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EH2

Color Key

Heat map of the one-way Hlerarchical Clustering
(97 Mature_mifiNAs satisfying with fc2 & raw.p)
using Z-score for normalized value (log2 based)

32401 2)
Row 2.5C0r¢

| Jog=g |
§33§

[T} " - i -3 I’ - -] ~ Ll " -l - ~N <

€ 2 4 e A M oa B8 % 20 a4 8 3 5

e ® 8 % &8 3 2 & 85 & 3 43 % & &
a * o £ 2
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BKNV/NOMOA

EH3
(A)
ABMR/NOMOA
-
m 00 30085 50856
- %

hsa-miR-126-3p
hia-miR-326-5p
hea-fif-126-5p
hsa-niR-1290
hisa-miR-B485
hisa-miR-455-3p
hsa-nif-221-3p
hsa-nif-103a-3p
hsa-nif-331-3
hsa-niR-192-5p
hisa-niR-204-5p
hsa-miR-82b-3p
hsa-|et-Tb-3p
hsa-mif=10b-5p
hisa-et=Td-3p
hisa-nif-5%6-3p
hisa-mif-08-3p
hsa-niR-125a-5p
hsa-mif-10a-5p
hsa-nif-4728-3p

(B)

TCMR/NOMOA
 —
— M g
0w amme «
g g e £
s § g E ] £
1is 3 I I H
hsa-niR-223-3p fsamif-4440
hsa-nif-215-5p hgarn b
hsa-nif-31-5p hsa-niR-108a-5p
hsa-nift-345-3p hsa-nif-221-0p
hearnif-21-3p heanif-31-5p
hsa-nif-19a-3p hsa-nif-12
bzt 750 i
beernif- 12733 2
hsa-nif-848
hea-nif-1%-3

hsa-nif-182-5p e
aif
hsarnif-B45
hsa-niR-260-Gp
heanif-ST4-5p
hia-let-Td-Jp
hea-ni v

hsa-|et-Ta-3p
heaniR-100-5p
hea-nif-5730-5p
ha-nif-223-3

BKVN/NOMOA

ABMR,TCMR, &
1

UP regulated count
(|FC| >=2 & raw.p<0.05)

BKVN/NOMOA |

| 12

OUp

TCMR/NOMOA |

| 11

ABMR/NOMOA |

| 10

5 10 15
Count of Mature miRNAs

_29_



ZIHSd 10-2021-0024986

k1
N2
N

(A)

Ohsa-miR-126-3p

[ hsa-miR-328-5p

M hsa-miR-126-5p
10 Ohsa-miR-455-3p
[ hsa-miR-103a-3p

MEAN (fc2)

NOMOA ABMR TCMR BKVN

(B)

ABMR

70 T
60
50 -
40 -
30 -
20 - T
10 -

ABMR/NOMOA fc.

_30_



k1
2

(A)

(B)

MEAN (fc2)

TCMR/NOMOA fc.

12

10

Ohsa-miR-223-3p
B hsa-miR-215-5p
® hsa-miR-19a-3p
O hsa-miR-345-5p
Bhsa-miR-1273g-3p

TCMR
50 -
40 -
30 A
20 ~
10 -
0 1 — —
r{’{squ ’,\ofq :?‘Q;DQ , e ,\fbegbq
& & S0 &
<® <® <® <® o
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(B)

MEAN (fc2)

BKVN/NOMOA fc.

T
N o O N
O O ©O O © ©

NOMOA

O hsa-miR-4449

B hsa-miR-514a-3p
M hsa-miR-106a-5p
Ohsa-miR-205-5p
Dhsa-miR-125b-5p

ABMR TCMR BKVN

BKVN
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EQ8
ROC curve of discrimination
between ABMR and NOMOA for miR-455-3p
miR-455-3p
100+
400 * 80
| xR
300 > 604 b AUC=0.825
3 2 p=0.008
5 S
200 ‘»n
é g 404
@ 7]
100 I 204
ol —— T T 0 T T T J
> F 0 20 40 60 80
s S ‘3:‘& 100% - Specificity%
’»&\
Q‘G
ROC curve of discrimination
. between ABMR and NOMOA for miR-126-3,
miR-126-3p P
1004
301 woxk
804 AUC:0.944
| = p=0.0003
g 20 ,E 604
<] e 404
14 N
10 $
204
0 T g T c T T T T 1
& e & S e e &
& & Y v 100% -Specificity%
&
ROC curve of discrimination
between ABMR and NOMOA for miR-221-3p
miR-221-3p 1004
5 wxx _
40 | = %
e =y AUC=0.887
% 304 E 50 p=0.003
> »
g 201 S
D 254
104 1
ol ] 0
T T T v T T T T 1
0 20 40 60 80 100
O oY & s
& \;0“‘ \&“‘ 100% - Specificity%
'b@*\
R

Kruskal-Wallis test: P value< 0.005

Post-hoc test :
Dunn's Multiple Comparison test *<0.05, **<0.005, ***<0.005

AdEE
SEQUENCE LISTING
<110> THE ASAN FOUNDATION

University of Ulsan Foundation For Industry Cooperation

<120> Urinary exosome-derived miRNA gene biomarkers for diagnosis of

antibody-mediated rejection in kidney allografts and use thereof

<130> 1067970
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<150> KR 10-2019-0104723
<151> 2019-08-26

<160> 23

<170> PatentIn version 3.2
<210> 1

<211> 22

<212> RNA

<213> Artificial
<220><223> hsa-miR-126-3p
<400> 1

ucguaccgug aguaauaaug cg

<210> 2

<211> 21

<212> RNA

<213> Artificial
<220><223> hsa-miR-126-5p
<400> 2

cauuauuacu uuugguacge g
<210> 3

<211> 23

<212> RNA

<213> Artificial
<220><223> hsa-miR-328-5p
<400> 3

gggggeggcag gaggeggcuca ggg
<210> 4

<211> 21

<212> RNA

<213> Artificial
<220><223> hsa-miR-455-3p
<400> 4

gcaguccaug ggcauauaca C

<210> 5

22

21

23

21
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<211> 23

<212> RNA

<213> Artificial
<220><223> hsa-miR-103a-3p
<400> 5

agcagcauug uacagggcua uga
<210> 6

<211> 21

<212> RNA

<213> Artificial
<220><223> hsa-miR-192-5p
<400> 6

cugaccuaug aauugacage C
<210> 7

<211> 21

<212> RNA

<213> Artificial
<220><223> hsa-miR-331-3p
<400> 7

gceccuggge cuauccuaga a

<210> 8

<211> 19

<212> RNA

<213> Artificial
<220><223> hsa-miR-1290
<400> 8

uggauuuuug gaucaggga
<210> 9

<211> 21

<212> RNA

<213> Artificial
<220><223> hsa-miR-8485
<400> 9

cacacacaca cacacacgua u
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<210> 10

<211> 23

<212> RNA

<213> Artificial
<220><223> hsa-miR-221-3p
<400> 10

agcuacauug ucugcugggu uuc
<210

> 11

<211> 22

<212> RNA

<213> Artificial
<220><223> hsa-miR-345-5p
<400> 11

gcugacuccu aguccaggge uc
<210> 12

<211> 21

<212> RNA

<213> Artificial
<220><223> hsa-miR-215-5p
<400> 12

augaccuaug aauugacaga C
<210> 13

<211> 21

<212> RNA

<213> Artificial
<220><223> hsa-miR-1273g-3p
<400> 13

accacugcac uccagccuga g

<210> 14

<211> 23

<212> RNA

<213> Artificial

<220><223> hsa-miR-19a-3p
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<400> 14

ugugcaaauc uaugcaaaac uga
<210> 15

<211> 22

<212> RNA

<213> Artificial
<220><223> hsa-miR-223-3p
<400> 15

ugucaguuug ucaaauaccc ca
<210> 16

<211> 23

<212> RNA

<213> Artificial
<220><223> hsa-miR-19b-3p
<400> 16

ugugcaaauc caugcaaaac uga

<210> 17

<211> 21

<212> RNA

<213> Artificial
<220><223> hsa-miR-31-5p
<400> 17

aggcaagaug cuggcauage u
<210> 18

<211> 23

<212> RNA

<213> Artificial
<220><223> hsa—-miR-17-5p
<400> 18

caaagugcuu acagugcagg uag
<210> 19

<211> 22

<212> RNA

<213> Artificial
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<220><223> hsa-miR-205-5p
<400> 19

uccuucauuc caccggaguc ug

<210> 20

<211> 22

<212> RNA

<213> Artificial
<220><223> hsa-miR-4449
<400> 20

cguccegggg cugegegagg ca
<210> 21

<211> 23

<212> RNA

<213> Artificial
<220><223> hsa-miR-106a-5p
<400> 21

aaaagugcuu acagugcagg uag
<210> 22

<211> 21

<212> RNA

<213> Artificial
<220><223> hsa-miR-514a-3p
<400> 22

auugacacuu cugugaguag a

<210> 23

<211> 22

<212> RNA

<213> Artificial
<220><223> hsa-miR-125b-5p
<400> 23

ucccugagac ccuaacuugu ga

_38_

22

22

23

21

22

SIS

10-2021-0024986



	문서
	서지사항
	요 약
	대 표 도
	청구범위
	발명의 설명
	기 술 분 야
	배 경 기 술
	발명의 내용
	해결하려는 과제
	과제의 해결 수단
	발명의 효과

	도면의 간단한 설명
	발명을 실시하기 위한 구체적인 내용

	도면
	도면1
	도면2
	도면3
	도면4
	도면5
	도면6
	도면7
	도면8

	서 열 목 록



문서
서지사항 1
요 약 1
대 표 도 1
청구범위 3
발명의 설명 5
 기 술 분 야 5
 배 경 기 술 5
 발명의 내용 6
  해결하려는 과제 6
  과제의 해결 수단 6
  발명의 효과 10
 도면의 간단한 설명 10
 발명을 실시하기 위한 구체적인 내용 11
도면 27
 도면1 27
 도면2 28
 도면3 29
 도면4 30
 도면5 31
 도면6 32
 도면7 32
 도면8 33
서 열 목 록 33
