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(57) Abstract: The present invention relates to uses of miRNA of the Epstein-Barr virus (EBV) for promoting apoptosis and inhibit -
ing cell growth, and in particular, to such uses of miR-BART4-5p, miR-BART4-3p, miR-BART1-5p, miR-BART15-3p, miR-
BARTS5-5p, miR-BARTS-3p, miR-BART16-5p, miR-BART16-3p, miR-BART17-3p, miR-BART21-3p, miR-BART18-5p, miR-
BART7-5p, miR-BART9-5p, miR-BART22-5p, miR-BART20-3p, miR-BART13-5p, miR-BART13-3p, miR-BART2-3p, and mim-
ics thereof.

57 KA B O o gl aglolvblo] 8l & (Epstein-Barr virus : EBV) &) miRNA, 3] miR-BART4-5p, miR-BART4-3p,
miR-BART1-5p, miR-BART15-3p, miR-BART5-5p, miR-BART5-3p, miR-BART16-5p, miR-BART16-3p, miR-BART17-3p, miR-
BART21-3p, miR-BART18-5p, miR-BART7-5p, miR-BARTY-5p, miR-BART22-5p, miR-BART20-3p, miR-BARTI3-5p, miR-
BARTI3-3p, miR-BART2-3p 3l ©] 5 2] X HA|(mimic)] Al AL (apoptosis) 31 3 Al A G (cell growth) 4] &-=9F 3+
B Ao},
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2 dbrg 2 9l ~ElQInlnlo] 2] 2 (Epstein-Barr virus :EBV) 2] miRNA, 53]
miR-BART4-5p, miR-BART4-3p, miR-BART1-5p, miR-BART15-3p,
miR-BARTS5-5p, miR-BARTS-3p, miR-BART16-5p, miR-BART16-3p,
miR-BART17-3p, miR-BART21-3p, miR-BART18-5p, miR-BART7-5p,
miR-BART9-5p, miR-BART22-5p, miR-BART20-3p, miR-BART13-5p,
miR-BART13-3p, miR-BART2-3p % ©] & 2] XA (mimic)2] Al SEAFE (apoptosis)
2 = A EAY % (cell growth) & A &= ¢f AHE Ao,
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267 1456-1462 (1995) ; Biochem Biophys Res Commun. 266(3), 699-717(1999)).
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3
EBV¢l A = miR-BART5-5p<= pro-apoptotic %2 <1
PUMAZ2| gt &lo] A EAYFL =lthar B 9T} (J Exp Med. 205(11),
2551-2560 (2008)). S+, ¥ g o] A+= EBV @l LMP12 &l o] vt
) = Al 32 A % (cell growth)3} & 2 2] BH(transformation)< 53} A] T -3 o]
Al —t—

58 Qo= A EAGS o= ﬂ miR-BART1-5p, 16-5p, 17-5p7}
LMP19] W& & A3 slo] M EZAPE S FEAA YA H 318 1T} (Proc Natl Acad
SciUS A. 104(41), 16164-16169 (2007)). miR-BART22-3p+ EBV latency %] ©l|
g strhar 4]zl LMP2AS] WS A &l sl ar Al i At Abd ol = JdE
FA| ko) Mo gy o] 7)ojsk Ao]elar W a1E Sl o™ (Neoplasia. 11(11),
1174-1184 (2009)), miR-BART2-5pt= EBV DNA polymerase$! BALF5E E} 7l }-o]
EBV latency 2] Aol 7] o] gk}t & Al o] Ul5=H Z 2] A 3Z (natural killer cell) 2]
Y=l MICBE 3= 3to] WSdZA A3z o gk Ao vhg-& 9] ghrtal
& H Y (Nucleic Acids Res. 36(2), 666-675 (2008); Cell Host Microbe. 5(4),
376-385 (2009)). miR-BART6-5p+= miRNA biogenesis 2} ¢13-0] 21+ DicerZ
EFALSH latency 4] ol 7] o9 gktlar 1515 QI TH(J Biol Chem. 285(43),
33358-33370 (2010)). # I, luciferase reporter assay= & 5] BART Cluster 13}
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20] 1= miRNAE ©] pro-apoptotic % A}Q1 Bim2] &S o] A| 3} 3 M| 3L A}
g A sk 212 JFskl o, o™ 573 BART miRNA7F 21 7] 55
34| = grol Al = 5319 U (Virology. 412(2), 392-400 (2011)). ©] %1 & EBV
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F7] A E S d3sk7] Yske] E gL EBVE miRNA, 53] miR-BART4-5p,
miR-BART4-3p, miR-BART1-5p, miR-BART15-3p, miR-BARTS-5p,
miR-BARTS5-3p, miR-BART16-5p, miR-BART16-3p, miR-BART17-3p,
miR-BART21-3p, miR-BART18-5p, miR-BART7-5p, miR-BART9-5p,
miR-BART22-5p, miR-BART20-3p, miR-BART13-5p, miR-BART13-3p,
miR-BART2-3p %-3= 0] & ¢ XA (mimic)S A FAFE 27 W= A E A
A% 9 3ko] b sHe S8 A TRk,
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miR-BARTS5-5p, miR-BARTS-3p, miR-BART16-5p, miR-BART16-3p,
miR-BART17-3p, miR-BART21-3p, miR-BART18-5p, miR-BART7-5p,
miR-BART9-5p, miR-BART22-5p, miR-BART20-3p, miR-BART13-5p,
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[Table 1]

miRNA name Duplex sequence

ebv-miR-BART3-5 [sense 5S’ACCUAGUGUUAGUGUUGUGCU

p FAEH D)

ebv-miR-BART3-5 |antisense |5S’AGCACAACACUAACACUAGGU

p (M ERS2)

ebv-miR-BART3-3 [sense 5’CGCACCACUAGUCACCAGGUGU

p 3 A3 3)

ebv-miR-BART3-3 |antisense |5’ACACCUGGUGACUAGUGGUGCG

p P(MEU 3 4)

ebv-miR-BART4-5 [sense 5’GACCUGAUGCUGCUGGUGUGCU

p 3 AU Z5)

ebv-miR-BART4-5 |antisense |5’AGCACACCAGCAGCAUCAGGUC

p 3 AU Z6)

ebv-miR-BART4-3 [sense 5S’CACAUCACGUAGGCACCAGGUGU
p PAEHDT)

ebv-miR-BART4-3 |antisense |5’ACACCUGGUGCCUACGUGAUGUG
p 3(MEUZ )

ebv-miR-BARTI-5 [sense 5S’UCUUAGUGGAAGUGACGUGCUGUG
p 3(MEUZ9)

ebv-miR-BARTI-5 |antisense |S’CACAGCACGUCACUUCCACUAAGA
p (A EWE 10)

ebv-miR-BARTI-3 [sense 5S’UAGCACCGCUAUCCACUAUGUC 3’
p (AMIHZ 11)

ebv-miR-BARTI1-3 |antisense |5S’GACAUAGUGGAUAGCGGUGCUA 3’
p (MIHZ 12)

ebv-miR-BARTI15- [sense 5S’AGGGAAACAUGACCACCUGAAGUC
5p 3(AEHS 13)

ebv-miR-BARTI15- |antisense |5S’GACUUCAGGUGGUCAUGUUUCCCU
5p I(AEHS 14)

ebv-miR-BARTI15- [sense 5’GUCAGUGGUUUUGUUUCCUUGA

3p 3(AEH S 15)

ebv-miR-BARTI15- |antisense |S"UCAAGGAAACAAAACCACUGAC

3p 3(AEH S 16)
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[16]
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ebv-miR-BARTS-5
p

sense

5’CAAGGUGAAUAUAGCUGCCCAUCG
PALEHE 17

ebv-miR-BARTS-5
p

antisense

5’CGAUGGGCAGCUAUAUUCACCUUG
ALY HE 18)

ebv-miR-BARTS5-3
p

sense

5’GUGGGCCGCUGUUCACCU 3’ (¥ &
19)

ebv-miR-BARTS5-3
p

antisense

5’ AGGUGAACAGCGGCCCAC 3’ (¥ =
20)

ebv-miR-BART16-

sense

S’UUAGAUAGAGUGGGUGUGUGCUCU

5p I(AEH S 21)

ebv-miR-BARTI16- |antisense |5S’AGAGCACACACCCACUCUAUCUAA
5p (AL S 22)

ebv-miR-BART16- [sense S’AUCACCACCCUCUAUCCAUAU 3

3p (M A E 23)

ebv-miR-BART16- |antisense |5S’AUAUGGAUAGAGGGUGGUGAU 3’
3p (A EHZ 24)

ebv-miR-BART17- [sense S’UAAGAGGACGCAGGCAUACAAG

5p 3 (AL S 25)

ebv-miR-BART17- |antisense |S’CUUGUAUGCCUGCGUCCUCUUA

5p 3 (AL 3 26)

ebv-miR-BART17- [sense S’UGUAUGCCUGGUGUCCCCUUAGU
3p (M ER S 27)

ebv-miR-BART17- |antisense |5’ACUAAGGGGACACCAGGCAUACA
3p 3 (AL S 28)

ebv-miR-BART6-5
p

sense

5> UAAGGUUGGUCCAAUCCAUAGG
3 YEHE 29)

ebv-miR-BART6-5
p

antisense

5> CCUAUGGAUUGGACCAACCUUA
(A Y = 30)

ebv-miR-BART6-3
p

sense

5" CGGGGAUCGGACUAGCCUUAGA 3’
(A EHZ 31)

ebv-miR-BART6-3
p

antisense

5" UCUAAGGCUAGUCCGAUCCCCG 3’
(A EHZ 32)

<Cluster ] BART miRNA R.HFA] o] Al 4~ 2 oFE] Al A~ A >

3t 2
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ebv-miR-BART21-
5p

Sense

5'UCACUAGUGAAGGCAACUAAC
YA EHE 33)

Antisense

5"GUUAGUUGCCUUCACUAGUGA
YL HE 34)

ebv-miR-BART21-
3p

Sense

5"CUAGUUGUGCCCACUGGUGUUU
(AL E 35)

Antisense

5’ AAACACCAGUGGGCACAACUAG
(A EHE 36)

ebv-miR-BART18-
5p

Sense

5'UCAAGUUCGCACUUCCUAUACA
FAEHE 37)

Antisense

5'UGUAUAGGAAGUGCGAACUUGA
(A EHE 38)

ebv-miR-BART18-
3p

Sense

5’UAUCGGAAGUUUGGGCUUCGUC
(AL E 39)

Antisense

5"GACGAAGCCCAAACUUCCGAUA
(AL E 40)

ebv-miR-BART7-5
p

Sense

5"CCUGGACCUUGACUAUGAAACA
FALEHE 41)

Antisense

5’UGUUUCAUAGUCAAGGUCCAGG
YL HE 42)

ebv-miR-BART7-3
p

Sense

5"CAUCAUAGUCCAGUGUCCAGGG
(A EHE 43)

Antisense

5"CCCUGGACACUGGACUAUGAUG
YA LN E 44)

ebv-miR-BARTS-5
p

Sense

5'UACGGUUUCCUAGAUUGUACAG
(A LEHE 45)

Antisense

5"CUGUACAAUCUAGGAAACCGUA
(AL E 46)

ebv-miR-BARTS-3
p

Sense

5GUCACAAUCUAUGGGGUCGUAGA
I Iz 47)

Antisense

5'UCUACGACCCCAUAGAUUGUGAC
(A LEH E 48)
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ebv-miR-BART9-5
p

Sense

5'UACUGGACCCUGAAUUGGAAAC
(AL E 49)

Antisense

5"GUUUCCAAUUCAGGGUCCAGUA
(AL E 50)

ebv-miR-BARTO9-3
p

Sense

5'UAACACUUCAUGGGUCCCGUAGU
FALEHE 51)

Antisense

5’ACUACGGGACCCAUGAAGUGUUA
YL HE 52)

ebv-miR-BART22-
5p

Sense

5'UGCUAGACCCUGGAGUUGAACC
(A EHE 53)

Antisense

5"GGUUCAACUCCAGGGUCUAGCA
YA LEHE 54)

ebv-miR-BART22-
3p

Sense

5'UUACAAAGUCAUGGUCUAGUAGU
(AL E 55)

Antisense

5’ ACUACUAGACCAUGACUUUGUAA
(A LEHE 56)

ebv-miR-BART10-
5p

Sense

5’"GCCACCUCUUUGGUUCUGUACA
YL HE 57)

Antisense

5'UGUACAGAACCAAAGAGGUGGC
(A LEHE 58)

ebv-miR-BART10-
3p

Sense

5'UACAUAACCAUGGAGUUGGCUGU
(AL E 59)

Antisense

5’ACAGCCAACUCCAUGGUUAUGUA
(A EHE 60)

ebv-miR-BART11-
5p

Sense

5'UCAGACAGUUUGGUGCGCUAGUUG
FAEHE 61)

Antisense

5"CAACUAGCGCACCAAACUGUCUGA
YL HE 62)

ebv-miR-BART11-
3p

Sense

5’ ACGCACACCAGGCUGACUGCC
YL HE 63)

Antisense

5’"GGCAGUCAGCCUGGUGUGCGU
YL HE 64)
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ebv-miR-BART12- |Sense 5’ ACCCGCCCAUCACCACCGGAC 3 (A dH =
5p 65)

Antisense  |5’GUCCGGUGGUGAUGGGCGGGU
(A EHE 66)

ebv-miR-BART12- [Sense 5'UCCUGUGGUGUUUGGUGUGGUU
3p (AL 67)

Antisense |5’"AACCACACCAAACACCACAGGA
(A LEHE 68)

ebv-miR-BART19- |Sense 5’ACAUUCCCCGCAAACAUGACAUG
5p YA EHZ 69)

Antisense |5’"CAUGUCAUGUUUGCGGGGAAUGU
(A EH S 70)

ebv-miR-BART19- [Sense 5'UUUUGUUUGCUUGGGAAUGCU
3p FAEHE T71)

Antisense  |5’AGCAUUCCCAAGCAAACAAAA
FALEHE 72)

ebv-miR-BART20- |Sense 5UAGCAGGCAUGUCUUCAUUCC
5p (AL 73)

Antisense |5’GGAAUGAAGACAUGCCUGCUA
(A EHE 74)

ebv-miR-BART20- |Sense 5CAUGAAGGCACAGCCUGUUACC
3p (AL 75)

Antisense |5’GGUAACAGGCUGUGCCUUCAUG
(A EHE 76)

ebv-miR-BART13- [Sense 5’AACCGGCUCGUGGCUCGUACAG
5p F(AEHE T77)

Antisense  |5"CUGUACGAGCCACGAGCCGGUU
AL HE 78)

ebv-miR-BART13- [Sense 5'UGUAACUUGCCAGGGACGGCUGA
3p (AL T 79)

Antisense  |5’UCAGCCGUCCCUGGCAAGUUACA
(AL E 80)
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ebv-miR-BART14- [Sense 5'UACCCUACGCUGCCGAUUUACA
5p (AL 81)

Antisense |5’UGUAAAUCGGCAGCGUAGGGUA
YA EHE 82)

ebv-miR-BART14- |Sense SUAAAUGCUGCAGUAGUAGGGAU
3p YA EHS 83)

Antisense |5’AUCCCUACUACUGCAGCAUUUA
(A EH S 84)

ebv-miR-BART2-5 |Sense 5’UAUUUUCUGCAUUCGCCCUUGC
p (A LEHE 85)

Antisense  |5"GCAAGGGCGAAUGCAGAAAAUA
(A EHE 86)

ebv-miR-BART2-3 |Sense 5AAGGAGCGAUUUGGAGAAAAUAAA
p A EHE 87)
ebv-miR-BART2-3 |Antisense |S"UUUAUUUUCUCCAAAUCGCUCCUU
P A EHE 88)

< cluster 2 BART miRNA EHFA 9] Al 2 oFE] Al 2~ M >

o) &}, ¥ g & 1.k A -8}741 g gl

20] R REelN AREEE RE v)E Sl Tl gelu A o o4 B ke
7 Jotol A E9) %?jxm FHES e
Ahg gt

[22] - g o] EBVS] miR-BART4-5p, miR-BART4-3p, miR-BART1-5p,
miR-BART15-3p, miR-BARTS5-5p, miR-BARTS-3p, miR-BART16-5p,
miR-BART16-3p, miR-BART17-3p, miR-BART21-3p, miR-BARTI18-5p,
miR-BART7-5p, miR-BART9-5p, miR-BART22-5p, miR-BART20-3p,
miR-BART13-5p, miR-BART13-3p, miR-BART2-3p S 19 BHHA =
AFARE) £ 9 AT oA BAF Qo n R, ATYLS oA sk
AFAPLS ZA37] 98 2498, AFAL ) Ad) Ez AT o) FH o

F19lakiz A gke] oW i X2 W, 18 G 2 W w7 Bl AgE 5

=

[23]
o) 2he e 4

LA
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[24] % 1< 7I'E EBV BART miRNA XA 7F AGS A 3Z52] A 32 AYgof 1] X &=
d &S AFS Aolrt n=9, *2 P <0.05, = P < 0.01S LEFATY,
[25] %= 2+ miR-BARTS5-5p¢} miR-BART15-3p F A 9] A 2] A| {Hel] u}-2 AGS
A SESRo] Al S Aol 1 R = @ g2 AR Zlolv n=3, +:P <0.01
iR-BARTS5-5p, miR-BART15-3p %+ miR-BART20-3p2] HHEA| 2] 2] ¢
B AGS A =50 M Aol M A= @ g2 A Zlolvt n=6, 1:P <

[26]

4‘39

[27] % 4 4 % 53 miR-BART5-5p9} miR-BART15-3p X HHA| wH-S- =] &) 31 73 $-9}F

5-FU<} "8 8 4 2] ¢k 7 -, Propidium lodide(PI) staining ©. = AGS A 32| Al 3L
= ¢S #4243 Aylo)t}, n=3, *:P <0.05, ¥:P < 0.01.

[28] = 62 7' BART miRNA BHHA| 9} 5-FUE W 8 #] €] 8} 3L, PI staining ©. &=
AGS M EZF9 M3 7)o M X = &S #A@ Aot n=6, *: P<0.05, 1,
P <0.01.

[29] 1= 7 Annexin V staining ©. = miR-BART5-5p2} miR-BART15-3p -
w02 A gk A -9 5-FUSt Wl A g ok 4o AEATE e
Aol

[30] % 82 7' BART miRNA XA €} 5-FUE W &) 4 2] gk 7 9-, Annexin V
staining &% AGS A 329 A3 AP ol v X = o &S #2Sk A 7ol n=9, *:
P <0.05, ¥: P<0.01.

[31] T 9% & 102 miR-BART15-3p7} EP“ < 7hsAd o] A= Aol B
o] -5 gkl gk Aoy, ”D}Q 2172 miRNA B 14 o] E5h5 W ElQ]
psiCHECK @] X.2] %= 0] 51, 3} 2 Luciferase reporter assay = miR-BART15-3p7}
BAE 7hs g o] = A ARE A g Atolrt n=3,; 1, p < 0.01.

[32] % 112 miR-BART15-3p”} BIRC6 3'UTRS 2 5 B}l 8l =#] & el gt
A z}o]t}, A+ psiC-BIRC6, BIRC6m1, BIRC6m2, B7IRC6m1m2°l| ¥4 3}+=
miR-BART15-3p2] ol|’J binding siteZ L} EFH 71 o]t} B= HEK293T A 39|
Z+zk o] W E] 9} miR-BART15-3p& 74| #123}¢] luciferase reporter assay 2 A] F
Aol

[33] Z12e EpAl o2 gl F- 744 2] mRNA 2 protein 2| Hlol| o gt
miR-BART15-3p 9] @ &2 221k Zlo]t}h. A. miR-BART15-3p7} A&

AGS©l| 4] BIRC62] mRNA levelS QRT-PCR = 22131 2 3}, B,
miR-BART15-3p7} A& ¥ AGS9l| 4] BIRC62] protein level < Western blot 2. %
S+l 4 7} C. miR-BART15-3p A &l 4| 7} & ¥ AGS-EBV I 4] BIRC6 mRNA
level2 QRT-PCR = #21dl A3}, D, miR-BART15-3p A 3| A 7} A=
AGS-EBV ]| 4] BIRCS protein levelS Western blot &= A}k A 1} E,

miR-BART15-3p7} A& AGSol| 4] TAX1BP1 mRNA levelS QRT-PCRZ
AL A 3

A=

W
AR

[34]
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[35]
[36]

[37]
[38]

[39]
[40]
[41]

[42]
[43]
[44]

[45]

[46]

[47]

<2 Al 9] 1> BART miRNA 545 9] A 2
Mature 3 B 2] BART miRNA X4 & 9] $H4-& Genolution
Pharmaceuticals(Seoul, Korea)ol| A 2] & &} #| 2+&}¢ a1 1 LS 35 1 2 3% 29

EA ST,

<AAe 2> A AR FAHS

A A EZEFS AGS A (3o Al 25523 = A El o} & A (fetal bovine serum)
10%%E #7135k RPMI1640(Gibco) Bl A ol A 1l] %3} 31t} Mature 33 ] &] $+43
BART miRNA -2 G-fectin(Genolution) = AF-&-3Fo] A ZAFS] X 2 & 25 uhe}A]
AGS A 3ZFof] Ay gl

<A A o 3> A X% A F (CCK-8 o] Al °])

7§'8 EBV BART miRNA7} AGS 4| EE5=2] A 32 gl v 2] = o &=
ZAFEF7] Y all, AGS Al 3E0 4 3 miRNA mimicS transfectiond} 3L 72A] 7t
737 §- CCK-8 o] Al o] & A X 2] W 3}5 57331t} CCK-8 o] Al o] +=
] E 2} 2] 2 ¢ (tetrazolium salt) ©] V] E L= 2] 0} 9] dehydrogenase 5-2] &40l
o8] A e = o] 29 ZZ v (formazan) &2 A $HE L2 o] & =4 5o
A o] 5 SA 8k A ol

EBV &7 M1 AGS Al 375 96 well plate®l] 1x103 cells/well -3+ 2] 3
314 3 miRNA(10 nM) £ G-fectin= ©]-8-3}¢] & 2 =] (transfection) 3} 2 t}-.
HAFS 5, A7 A whek 37°C A v 7)ol A v F $- CCK-85 71 well'd
10 02 =578k 3L 37°C A 2wl F71 0l A 241 7F QE5-A] 71 3L ELISA 574 7] &
THEE S48

= H7 = miR-BART15-3p, miR-BART5-5p, miR-BART16-5p, miR-BART17-3p
2 miR-BART20-3p2] EHA| &= Al 3E A& A8k A& A3 (GE3 Y
= 1.

3

-

b

3]
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[Table 3]
Relative Cell FEHA p value
Growth

Scrambled control |1 +0.105353

BART3-5p 1.272325 +(0.217357 0.00544481
BART3-3p 1.134944 +(.151438 0.04557112
BART4-5p 0.934781 + 0.177295 0.36007269
BART4-3p 1.064824 + 0.240507 0.47442005
BART1-5p 1.141337 +(.213522 0.10024868
BART1-3p 1.201069 +0.192482 0.01763492
BART15-5p 0.954474 + 0.112565 0.38881645
BART15-3p 0.567640 +0.115939 1.0446E-08
BARTS-5p 0.523116 +0.125143 5.8566E-08
BARTS-3p 0.958293 + (.185292 0.56725316
BART16-5p 0.704990 + 0.097954 1.3912E-05
BART16-3p 1.158869 + 0.216577 0.07123824
BART17-5p 0.955098 +(0.121512 0.41459821
BART17-3p 0.786497 + 0.200822 0.01533499
BART6-5p 0.880951 +0.150107 0.07181715
BART6-3p 0.910063 + 0.190801 0.23941914
BART21-5p 1.303997 +0.204928 0.00190053
BART21-3p 1.214906 + 0.230037 0.02708391
BART18-5p 1.394629 +0.167148 4.5047E-05
BART18-3p 1.392545 + 0.199891 0.00021762
BART7-5p 1.538728 + (.185522 4.0421E-06
BART7-3p 1.156463 + (0.162895 0.02973117
BARTS-5p 1.447761 +0.383293 0.00813662
BARTS-3p 1.395663 +(.210488 0.00028794
BART9-5p 1.481661 +0.197746 3.1646E-05
BART9-3p 1.569261 + 0.412069 0.00303969
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BART22-5p 1.529268 +0.173392 2.8427E-06
BART22-3p 1.495125 +0.233896 0.000121
BART10-5p 1.646048 +0.208024 2.5367E-06
BART10-3p 1.591101 +0.414520 0.00097895
BART11-5p 1.079796 + 0.086483 0.09942768
BART11-3p 0.945864 +0.134622 0.35714111
BART12-5p 1.158610 +0.214861 0.07006222
BART12-3p 1.102165 +0.143919 0.10628436
BART19-5p 1.151466 +0.136228 0.01861102
BART19-3p 1.236815 +0.195064 0.00756775
BART20-5p 1.245400 +0.324239 0.0561646
BART20-3p 0.857667 +0.125343 0.01903579
BART13-5p 1.325692 +0.235629 0.0030181
BART13-3p 1.254611 +(.227980 0.01121857
BART14-5p 1.408238 +0.271466 0.00181178
BART14-3p 1.446585 + 0.336094 0.00346446
BART2-5p 1.084926 +0.222797 0.3234295
BART2-3p 1.432948 +(.382729 0.00965267

[48]

[49] <AA o 4> A A 7Hol| BE A XA v 2] = A&

[50] A AL 30| 7] A B O 2 miR-BARTS-5p XA B2+ miR-BART15-3p
EBA] (10 nM)E AGS Al 5700l H kot AR 2 A2 Aol v A= F 32
ZAFSFSITE - EBV BART miRNA R A 2 A48 A A 7+ A 7] 51 53]
miR-BART15-3p XA &] 7§~ A| 32 A 7go] A o] o] Fo] A %] g A&
w8 AT 2).

[51]

[52] <A o 5> 2 A Y s & A EARG v A= F

[53]

cells/well)oll 1, 3, 10, 30 nM 2] 5= 2 A 3}aL Al 32 Aol v x]+=
ZA}8FS T AGS M 3EE 96 well plate©l| 1x103cells/well -3 2] -
miRNAZ G-fectine ©]-&

E

miR-BARTS5-5p, miR-BART15-3p, miR-BART20-3pE AGS A L5 (1x103
A

m; OSL'

ELISA =47 & F3 55 =433l miR-BART15-3p2] 745 3 nMell 4]

sk
g-3}o] & & =% (transfection) 3} 1 T}, Transfection 72 A 1t
ol CCK-82 7} welld 10 0 H-523}31 37°C A| 3£ vl F 7] ol A 24 71 wh o 3~

_|_4
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[54]
[55]
[56]

[57]

[58]

[59]
[60]

[61]

[62]

[63]

14

scrambled control®l B] 3l 50% 72 A XA S 1% 31 10 nM3 30 nMol| A +=
A LAY o] A 2] o] Fo] A X &k tT}. miR-BARTS-5p+= 10 nM ol A 58] Al 32
XS A &) 8= 4 gFo] 131tk miR-BART20-3p+= 10 nMA-E] Al 3L A 70|
a3l 7] Al #Fake] 30 nMell A = A o] Al A o] o] Fo x| %] ek prh(Ie 3).

<A Ao 6> A EF7] 9 v X &= 94 (Propidium lodide staining)

71 EBV BART miRNA7} AGS 4| £522] A3 F=7] )] WA= 432 2
#2818 T miR-BARTS-5p - miR-BART15-3p B A & @5 0 2 =2 5.FU
W) A2 Al AGS AT MR 7)ol v X = oS dEe)

AGSA| 3= 6 well plate©l] 2x105 cells/welli -rzr 3}at §14d 8 miRNA(10 nM) &
A 5 37°C Al 2 7)ol A m kel olvth, G = 244 1F 5, & FAIQl 5-FU
10 uM= A & kA o A & 81 A] @4 at 484 7t EO} 37°C A 3£ vl 7] ol A
w3t} Trypsin-EDTAR Al L& o] ] 31 PBSZ washing S 28] 2 A] 5F
0] 2-¢]] Propidium iodide staining ©. = cell cycle 'H 8} 7} & o] 1}+= H] &S FACS
(Fluorescence-activated cell sorting) 2. &1} t} (2 4 & & 5),

miR-BAR15-3p EHA| & W 0 2 A2 AGS Al 3+ scrambled control S
A 2] gk 751} sub G19] W] Eo] R A 3] szobA] A3 AL o] iﬁﬂ = As
1ot} B3k, miR-BART5-5p2F miR-BART15-3p B HFA] BL5 5-FU *] 2
-] apoptotic celll] &) F3} sub Gl & H|&& A A 57X FH Tl

=0
1 —
.

N O_|_, m}lr

.

<AA o 7> A &S] HAA A 9 A EF7] 9 v X] &= QG ZF(Propidium
Iodide staining)

EBV &4 A|3Z7<1 AGS Al 3ZFE 6 well plate®l] 2x105 cells/well & -3k 2] 5-
4 S miRNA(10 nM)E G-fectins ©|-8&3}o] &2 Q) 3)a1 37°C A 3
Wi F7] ol A vl etk A ] 24 A1 1F F- kA Q1 5-FU 10 uMS A 2] 8t at
48 A X 59 37°C A 3 il F 7] ol A Bl 3F AT, Trypsin-EDTA = A £ &

w o] 1] 3 PBS & 23] washing 3t ©] $-¢]| Propidium iodide 14} ©. 2 DNAE
A 3FAL cell eycle W 8}7F U o] L= H] £-8 FACS = -4 3 o] Al SL57] (cell
cycle) W 8}5 A8,

FACS =74 23} miR-BART4-5p, 5-5p, 6-3p, 15-3p, 16-5p 17-3p, 12-5p, 12-3p,
19-5p, 19-3p, 20-5p, 20-3p, 13-5p2] XA 2 22 §F 7 - sub G19] 1] £-0]
7kt AEF71E A e oS A& T (3R 4 H = 6).

%4
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[Table 4]
Relative Sub G1 FEHA p value

Scrambled control |1 +0.031059
BART3-5p 0.822417 +0.067281 0.049080409
BART3-3p 0.964756 + 0.047266 0.326058798
BART4-5p 1.235970 +0.118464 0.076996648
BART4-3p 0.754954 +0.049416 0.004307754
BART1-5p 0.802753 +0.046515 0.006954738
BART1-3p 0.794689 + 0.070658 0.000329204
BART15-5p 0.819543 +0.131573 0.143851905
BART15-3p 2.507941 +0.074841 0.000890606
BARTS-5p 2.111330 + 0.385397 0.037943576
BARTS-3p 0.948571 +0.075790 0.37614083
BART16-5p 1.181969 +0.053320 0.012037789
BART16-3p 0.985176 +0.019290 0.413525999
BART17-5p 1.098926 +0.033329 0.01271764
BART17-3p 1.067312 + 0.086918 0.323110984
BART6-5p 1.022841 + 0.042981 0.472476656
BART6-3p 1.239752 +0.103959 0.059670258
BART21-5p 1.086786 + 0.090225 0.067468002
BART21-3p 0.964995 +0.143659 0.584959365
BART18-5p 0.982845 +0.079117 0.636157842
BART18-3p 0.996285 +0.119193 0.943515502
BART7-5p 0.991846 +0.075438 0.813623836
BART7-3p 0.939265 +0.094216 0.184372669
BARTS-5p 1.012969 +0.113624 0.79643115
BARTS-3p 0.961632 + 0.091309 0.36746866
BART9-5p 1.005308 +0.138199 0.92984722
BART9-3p 0.866864 +0.113797 0.03265356
BART22-5p 0.965417 +0.051049 0.1940472
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BART22-3p 1.053684 +0.103996 0.27121849
BART10-5p 0.833050 +0.118185 0.01548568
BART10-3p 0.839359 +0.092229 0.00677711
BART11-5p 1.081256 +0.064301 0.02701403
BART11-3p 1.127625 +0.175298 0.13865741
BART12-5p 1.134805 +0.103104 0.02204065
BART12-3p 1.316871 +0.233791 0.0216891
BART19-5p 1.348848 +0.126873 0.00060989
BART19-3p 1.243943 +0.119867 0.00292325
BART20-5p 1.378976 +0.042194 2.6358E-08
BART20-3p 1.618129 +0.09943 6.6505E-06
BART13-5p 1.178035 +0.055734 0.00013301
BART13-3p 0.981342 +0.246613 0.86134039
BART14-5p 0.907649 +0.168803 0.24466241
BART14-3p 0.875700 +0.061192 0.00301909
BART2-5p 1.092187 +0.086943 0.05007166
BART2-3p 1.178367 +0.170677 0.05327269

[64]

[65] <A A ¢ 8> Al ¥EALE =4 (Annexin V 4 4)

[66] miR-BART5-5p2} miR-BART15-3p B A THS- AF-8-310] miRNA ©5 02
A& &k 7 5-9F 5-FUS W & # 2] gk 45, AGS A 3EF9] A2 AR of] 1| X =
3 S A3

[67] EBV &4 A| 3221 AGS M XFE 6 well plate®l] 2x105 cells/well = -3+ %] 3-
§+4) g miRNA(10 nM)Z G-fectinS ©]-&-3}¢] &4 =98} 31 37°C 4l 3
H F7] ol A wlf oF a3t

[68] A9 2447} 3 8FeFA| €1 5-FU 10 uM<S- =] ¢ 3} a1 484] 71 5-¢F 37°C A &
w71 o A vl & A T} Trypsin-EDTAR A 3ZE v o] oL
PBS($142F2H5 -8 )= washingS 23] A A ¢l o] $-9]] PE Annexin V Apoptosis
Detection KitZ *] ] 3} ] apoptosis ¥ &} 7} Lo L}i= B] &S FACS = gHol3}4 v
(% 7).

[69] miR-BART5-5p2} miR-BART15-3p & &5 A 2] 8} A v} 5-FUSF W &) %] 2] &+ 74 -

L5 early apoptotic cell®l| 3 33} low right®} late apoptotic cell®l] 3l &8}
upper right V] &2 5 7FA 2T 5-FUSLF ¥ &) *] 2] 8} 5 miRNA XA 55
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[70]
[71]

[72]

[73]

[74]

[75]

17

AU A gakg BolA Al A o] dojub= A7) 5-FURE A 2 7k g 99 2t
miRNA XA 7 Ad 7359 §H) 84 3] =)

<A Ao 958 A <} 2] B P A B A 9 A EAME FE | W X] = 4 ZF(Annexin V
A1)

718 EBV BART miRNA”} AGS Al 5= 2] A| 3L A} o] 1] 2] = 9 &S Annexin
v ol AW o 2 #Halol ),

EBV &4 Al 321 AGS Al EF2 6 well plateo]] 2x105 cells/well 2 5= &
vl /4 3k miRNA (10 nM) & G-fectins ©]-&3}o] ¢ 2 &= 9] (transfection) 3} 2L
37°C Al W 7)ol A skl ek, @R 244 7F F- F4EAI Q1 5-FU 10 uMS
A 2] BFaL 48 A 1 5 QF 37°C A 32wl 7] ol Al 93 T Trypsin-EDTA &

M 3L E w o] 1)) 2L PBS 2 washing< 23] 4] A &k 0] 3-o]] PE Annexin V Apoptosis
Detection Kit% *] 2] 8} o] A SEAFE o] Aoyt H] 8-S FACS=Z &-2135}9) ).

A AP O] Fmy = A ] oS A 4 = FHAR YAl v
(annexin V)2 ¢4 0] 344 ¢+ miR-BART4-5p, 4-3p, 1-5p, 15-3p, 5-5p, 5-3p, 16-5p,
16-3p, 17-3p, 21-3p, 18-5p, 7-5p, 9-5p, 22-5p, 20-3p, 13-5p, 13-3p, 2-3p2] ZHA| &
A3l A 3E ol A scrambled control S &3k A SE R T A 3E AFH O] F-2]A] QA
/b= A RS (5 R E ).

%5
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[Table 5]

Relative Apoptotic |3%<=H 2t p value

cell
Scrambled control |1 + 0.045449
BART3-5p 1.015518 +0.057258 0.533833207
BART3-3p 1.111229 +(0.179385 0.104858241
BART4-5p 1.203786 +(0.098988 0.0001573
BART4-3p 1.132958 +0.112067 0.007098806
BART1-5p 1.080029 +0.076102 0.017899831
BART1-3p 0.923128 +0.05671 0.006299649
BART15-5p 1.022471 + 0.067605 0.42180601
BART15-3p 1.664526 +(0.262502 7.03897E-05
BARTS-5p 1.325288 +0.131761 3.70881E-05
BARTS5-3p 1.170317 +0.118036 0.002362445
BART16-5p 1.311740 + (0.095923 2.57932E-06
BART16-3p 1.369744 +0.531194 0.071050536
BART17-5p 1.003707 +0.045914 0.865469677
BART17-3p 1.087938 +0.038403 0.000417
BART6-5p 1.116871 +0.553642 0.545540951
BART6-3p 1.018077 +0.126517 0.695135495
BART21-5p 0.920701 +0.110456 0.071812901
BART21-3p 1.155482 +0.199968 0.048993185
BART18-5p 1.201565 +0.139068 0.002034155
BART18-3p 0.870541 +0.072638 0.000562715
BART7-5p 1.096568 +0.072284 0.00480732
BART7-3p 1.106590 +0.223946 0.195211986
BARTS-5p 0.975743 + 0.05407 0.318217
BARTS-3p 1.072157 +0.238263 0.395391
BART9-5p 1.249817 +(0.252558 0.017017
BART9Y-3p 0.794846 +0.11368 0.000516
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[76]
[77]

[78]
[79]
[80]

19

BART22-5p 1.196878 +0.120093 0.00098
BART22-3p 1.105684 +(.247556 0.239469
BART10-5p 0.837272 + 0.066876 3.05E-05
BART10-3p 0.897144 + (0.108305 0.023527
BART11-5p 1.005647 +0.085212 0.863686
BART11-3p 1.058308 +(.148333 0.288678
BART12-5p 0.945826 +0.106574 0.188281
BART12-3p 1.084376 +(.129566 0.095047
BART19-5p 1.071132 +0.109755 0.099917
BART19-3p 0.974170 +0.127526 0.5797
BART20-5p 1.074948 +0.102514 0.07019
BART20-3p 1.415718 + (.298863 0.003319
BART13-5p 1.077471 +0.092429 0.043486
BART13-3p 1.186893 +0.15828 0.007815
BART14-5p 1.053543 + 0.062082 0.054294
BART14-3p 0.942639 + 0.062966 0.042576
BART2-5p 1.081581 +(.108739 0.062056
BART2-3p 1.061974 +0.070423 0.043585

31241 %k double stranded RNA 2] antisense”| T -3 &l @ v} a1 o] #] QLA qF
W5l ¥ A ¢4t ol 9l miR-BART4-5p, miR-BART15-3p, miR-BARTS5-5p,
miR-BART16-5p, miR-BART17-3p, miR-BART9-5p @ miR-BART20-3p2]
antisense”| siRNA = 2}-8¢t 7}-54J o] 217] 9l double stranded RNA 2] off target
effectE -4 3| 5= = siDirect XX 2713 -& AF-8-3]¢] off target effect 7154 =
AL L AR Aol A F 5 3 o] ol A mismatch 7 & A 5o
SIRNAR 2H-&-<t 7be A 2 glvkal e

<A A o 10> miR-BART15-3p <] |4 €} Al F-A o] A A

miRNA 9] o] % B} 78 ZFo}<= = Targetscan(http://www.targetscan.org/),
Reptar(http://bioinformatics.ekmd.huji.ac.il/reptar/),
DIANA-microT (http://diana.cslab.ece.ntua.gr/microT/) 2} 7+ 3L = 1585 A3} ¢
miR-BART15-3p9] o4 b -2} H-5-& 2HAd 3t ar o] 4 g}
75& ZAbske] Al AVE B A AES TR S RlTE 25 o B A
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[82]
[83]

(84]

~ # ol Dual luciferase reporter acsay(\’uology 412(2). 392-400 (201 1)=&

PCT/KR2012/004149
20

%7@ A}¢] B} 7l A}o] E ¢F miR-BART15-3p 2] hybrid A &=Z RNA hybrid

o
X

L"'(http /bibiserv.techfak. uni-bielefeld.de/rnahybrid/) €. & L ZAVER

/} S 9 R A -7l 2l e] RNA hybrid 23 35 63 7o,
6
[Table 6]
Uiy B N s EFA AHOIS S mIRNAS hybrid 2 A%,
SEX
_ , farset 5 A QU UGU CU 63
BCL2 anti-apoptotic R&E X} g % gﬁ mmwgigf,
' niRNA 8‘ AW W u G5
o BOL2S ZE Wl targst 5 UGGU CCUGAGCAO.BSKUC 3
anti~apoptotic & X} CC G W GUGACUG
) nifN4A 3" AGU LU WY 6 5
target 5° U W U6 Uy
UCAA G ABAACCACUGAU
) AGUY U ULUUGBURACUG
BIRCE apoptosis &8 ol wifdA 3 Ceu ug 5
cellg 22 target 5° A UC Ul A S
AAG AGCAA  LICACUGA
UUC WUGUU -~ GBUGBACY
wifNA 3 AG CU WU G5
. target & A G
TNF-induced apoptosis® AAAU AGACCACUGA
TAX18P1 o v . \AUR UUUGBUGACY
_ nifNA 3 ABUULEC u G5
target 5 U UUGEDUUCY - UlCAAU 1)
TP53BP2%t interacting8tOi LGGAG GCAAA COAUUBA
DDX‘.‘Z cell survivalg ¢ ooy uGUuy BRUGACY
nIRNA 3 4GU : U 65

<2 A4 11> miR-BART15-3p 2] ¢ 4 €} A f-’r AR} A
miRNA fo] 7}! {f, “i\ - (‘lbli hmﬂy 2} renilla % l /} gl "”lfi off %4 8o miRNA

W““.f /I-*"Ol °J ¥ 301 5---‘-‘91 i J/l l 3UTRE ?-1'7}' n-rf’“zﬂl <f} /?
-»”-,l\;,/,].o” v} 5t L]— H! e R 'C} -8* HHL] ,,,,, ) A} é}.(ﬂ c}
HEK293T-2- 96 well plate)] 5x10° (pll\/wcill’. -7 81 0L miR-BART15-3p &} €} 7

A8 WELE lipofectamine2000-8 o] &8} o] 2 ‘:«'3 591}, Transtection 484 7}
A1 Ao

Firefly luciferase -f- % 2} 5 normiartization 8} 3L Renilla luciferase 54 <} 2] k&)
el E el olvh A g gk 57 o) S f- ) S BIRC62F TAXIBPI ] 3UTR®!
o] 7k psiCHECK M E] {ho] miR-BART15-3pol €] 8] Renilla 74o] 72w 1
miR-BARTIS-3p ¢ | seed H-4-8 mutation”] 7] miR-B; \RTh Ipm 2.5+ Renilla
el Wi s A 3} o #g ka9l o) (7 10), ©]4= miR-BARTIS- 3p”l BIRC62}
TAXIBP12] 3UTR: rf:»}- N5ke] Renilla luciferase fr 8 #ho] #8118 b Al ufas
A% ojw) e},

BIRC6 3'UTR| miR-BARTIS5-3p7} A 7}al 7[5 4 o] gl &= g} 7l Afo]1m 7} % b
EANSLG AL, o) Abo] EE miR-BARTIS-3p7| A4 €l 2l a4 & ok7] 9] 4l

psiC-BIRC6 4] miR-BARTI5-3p %} seed match ] 1> 4914+ 2}2} point

j\_’

FEEX (7= H91X) ISA/KR

oo
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[89]

[90]

[91]

[92]

[93]

[94]

21

mutationd}¢] psiC-BIRC6m1 X psiC-BIRCOm2E A| &}&lal, &+ 3 EF-&
mutationA] 71 psiC-BIRC6m1m2E #| 2F3} 91t} (I 11A).

HEK293T-=2- 96 well plate®l| 5x103 cells/well 2. -3} 31 miR-BART15-3p<} E}- 71l
148 W E E lipofectamine2000 2.2 A 23} 9 U}, Transfection 48 A {1+ % ol Dual
luciferase reporter assay = 2 A] 3}-¢] Firefly luciferase %1 A} 2. normarlization 3} 31
Renilla luciferase +71 A} 2] wtal W= #2H3} 91U}, psiC-BIRCO6m1 3}
psiC-BIRC6m1m2+= miR-BART15-3p¢ll €] &l Renilla gko] 7FA8}%] ko)
psiC-BIRC6m2 = psiC-BIRC6S} vFRL71A] 2 A &= 518 #sl i v, whehA
miR-BART15-3p7} BIRC6°ll 21+= o]’ binding Aol E 5+ 3= F* psiC-BIRC6m19]]
A= mutation AFO] ERFS A4 B AG Y= 21& o 7 Y (I 11B).

<A Al ¢ 12> miR-BART15-3p°l| & & B} -1 A9 H@ o v X = &3

miR—BART15—3p9] 2429l B}l 0. 2 A Z+E] = BIRC67 miR-BART15-3p0l]
2] &) mRNA level & protein level©] ¥ 8} %] =2] ZA}38} %t

AGSe°ll miR-BART15-3pE lipofectamine2000-S ©]-&3}o] 21& 3 48A] 71 H o]
harvest3} 9] QRT-PCR % Western blot= <=3 3} 1t} (I= 12A 2 12B).
miR-BART15-3p7} A& AGSel| 4] BIRC6 mRNA level ' 8} 1% 3L protein
level 7FA 4 A& gl skqiv

AGS-EBV 9l miR-BAR15-3p 4] 3]] Al| (inhibitor)E lipofectamine2000-S ©]-& &}
Ak 3~ 48A] 7F H ol harvest3}o] QRT-PCR 2 Western blot2 =3 3} 1 (& 12C
2 12D). miR-BART15-3p A &) Al 7} A& AGS-EBV ]| A4 BIRC6 mRNA level
H 8}= g1 %31 protein level> 571 312 €135l

BIRC6%}+= U2 4] TAX1BP12 miR-BART15-3p7} A& ¥ AGS| A1 mRNA
levelo] 7F4d 31& 818} T} (I 12E).

drgel A E fT HH
kg o] o] A A1 & H) &= miR-BART4-5p, miR-BART4-3p, miR-BART1-5p,
miR-BART15-3p, miR-BARTS5-5p, miR-BARTS-3p, miR-BART16-5p,
miR-BART16-3p, miR-BART17-3p, miR-BART21-3p, miR-BARTI18-5p,
miR-BART7-5p, miR-BART9-5p, miR-BART22-5p, miR-BART20-3p,
miR-BART13-5p, miR-BART13-3p, miR-BART2-3p & -4 ¥ 7O 2 1E
A = sl o] B oFshA 0 =2 3-8 7 s g WAl 2 gk, Al EAFE 9
Ael Bz A2 o) S A ek A Ao o e A RE Y
o] obz 4] Zol T}, 1 uhg o] i T} o) 414 H]E EBV 9| miR-BART4-5p
FA, miR-BART4-3p 5.%#)|, miR-BART1-5p X% 4|, miR-BART15-3p XA,
miR-BARTS5-5p 5% #)|, miR-BART5-3p X% A, miR-BART16-5p WA,
miR-BART16-3p 5.1A], miR-BART17-3p X% A, miR-BART21-3p X.HFA),
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[95]

[96]

[97]

[98]

[99]
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_L/

miR-BARTI18-5p X H A, miR-BART7-5p = HFA],
miR-BART22-5p 514, miR-BART20-3p 5.HA] A,
miR-BART13-3p XA, miR-BART2-3p EHA| = A4 H wF o2 HE A8 5=
alit o] A B ofshA] o 2 &8T5 gt %iﬂ% SETFSlE, Al SEAPE O] A&l B
M EE] o] FA kol FEE HAee ol e A8 E Y3 gz ot
2 G A Aol A A g ek ek A A B wbrg o] A ARS8 = BART
miRNA & ]} miR—BARTEQI RA 2= A 4] e S RNAI
Ftel ofslo] oA
webo] B 7k sttt
wet o] EES 27
A E A o, o &
E Qo= 42
- g A A ol A Xﬂ%’
miR-BARTE 9] F.H
oFA /\4.— =0

-

MYd 5 ek, ol

miR-BARTY-5p I

fFlee &A,
e , miR-BART13-5p 1}

_L/

mlﬂ =L 1j>~1 ‘W

2 oy
—

—wgg
o

O
rir
o
o2

O:
E
H0
£ r\r
ol o
2
-
=
it
)
™
o,
=
")
o,
jud
z
'L
o
L it
i‘l
‘|—’
Zi
lo
W

=

= e}
, P (ribose r1ng)9] 2-9 2 o] A= H, OR, R, R'OR,

it
2

r
0.

iiigqa 0 oﬂ 1#, FAE2FUYO|E, ELE RO U0 B, Bz
Bl =E Ao E 202 A 2= 9lt}, w3 BART miRNAES oL}

miR-BARTE 9] WA= A A W w2 el & i A A f B84 & w5017
A&l AL = 1 3% 0]7E nucleic acid analog?! locked nucleic acid (LNA), peptide
nucleic acid (PNA), morpholino 5 & 2 X| &&}o] A& = QlT),

2 g A Aol A A g Bk vRe ek A A ol A ARS8 1= BART miRNAE©] v

miR-BARTE 2] R HFA] = o] 9] 84S #3514 7] A] &= WS 7h= 7] 5%
S7HEQL S ol o] A9k 4He), A4 F o) o] £3He 2 ugA R
E?}; [Sass

g A Aol A A g-Ek thokgk A A & of] A AR5 = BART miRNAE o]}
miR-BARTE 2] R HFA| = 7] H.4 o 22 %= 7} ebo] RNA 7} A< o] 5o
|7tk A sk AT P, F 2l M| ER A miRNAE A5 FA e )
E W 29 M (transfection) S &3l A|3E QFO0 2 T ¥ = FEjo] ALY,

Z 2} 227 =7 pre-miRNA ®) E] 9} PCR-F = miRNA 23 7HA| E 5ol 2
EWadAH o] gd ¢ AEnF g2 Foja s 2 2= tﬂ“@‘ﬂﬂ 3] El)

>~1

m9 <

= HMW N A AlE k= ket A A H ol A A% = BART miRNAE
miR-BARTS 9] R A & A %8 WhH o 2 A A 81812 0 2 34 &1= uf
(Sui G et al., Proc Natl Acad Sci USA 99:5515-5520, 2002), 1 H|E &2 A&

o3
E_4
=
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o]-&3s}o] §+-4 3= WH (Brummelkamp TR et al., Science 296:550-553, 2002), <1
H| E 2 A}l 93] 4% 71 0] %-7}=F RNAS RNaselll H ¥ e g 42
4-3}o] A3} W (Paul CP et al., Nature Biotechnology 20:505-508, 2002) &
FF Al A vhFg el ofsf e ¢ AT
[100] YA Aol A A gk ek A A B o] A ARE- 5 = BART miRNAE©] 4}
iR-BARTE 9] ZHA = AA W A &85 o]7] fsto] S Al <elxl

H

A 5he A2 Beks = wi vhole) 2 WE R A X314 4 k. o) F
3lo] A8 715 gk Zef n| E R = o & &9, pSilencer (Ambion), pSiEx
(Novagen), siXpress (Takara Bio), pPBLOCK-iT™(Invitrogen), pcDNA3.1(Invitrogen),
pCEP4(Invitrogen), SilenCircle™ (Allele), 5 ©] 9101 o] & A g5 X] ¢k+=
nlol e 24 A A & g ERnlo] g A~ WE, ofd|=vlo] B~ WE], o}y HH
vho] @] 2 WE], WA Lo} nho]#] 2= W], AE]ulo] @] 2 WE] & 25 2 o e]
WE] okulujole] 2= WIE] EB vlo] ]2 e w3 wnjulo] ¢ 2 wE
Eovjuhole] 2z WE L ARG = gl om, o] 2 AGE| A bk, w3,
Hlafol e 24 A A 24, A A 2F S 2 Mirus TrasIT-TKO | 2 X1 84 A] 2F,
daxAY g A e, AHE (cellfectin), G-fectin, Y o]--4d 2142 Y=< A},
Fol-Ad ai-A), Gol A v Al oFo] A4 o Hd i 2%, gl =-DNA

O

B HA, 23 A& (gene gun)o] AREH = Lo, o] & A Sk A e

2] 250 A 2 A &= vl A A Al (amphipathic agent), o] & & vlo] A,
T84 ddF, A, e ool EAske ghdles o R EA sk A 3t
239 xS AYE 3 A H 2 Beag Aol =, ey Aglol &,
Autglol =, g aw A g, #A Y 1A A, Aled, w5k A e
SESFsEAI Nt o) & oA 9k E A] =

[101] 3 BART miRNAE ©| L} miR-BARTE 9] BHHA| 2] A eFA A S 350]7)
Asl EHefdddl e ot 22 A AT aLAE f gt AE Wl 55
771 5 iAol el Akl YRSk Al ) A Ve
o] &3S A A sk 4 Aot Bk 7] 3 3 H (electroporation) ol o] 3l Al EE
miRNA 5= 21 B 7L & & 9o dEralo] 2]/ a79te] A8 FHA|A
AZ U2 LA she W gk Aol & miRNA His A7t &
L NE 5 F9ol Folsta AFS B AFAYS s Fo] AL
=] A g4

[102] &4 v} ok

ne

miR-BART4-5p, @ 5. 79] A DS 2E= RNASH A 9
RNAZ 0] %] %] miR-BART4-3p, A/ D H 3 99 AL 2k
102] 92 k= RNAR ©] %] % miR-BART1-5p, 1 24 W Z. 15

lo
2
ne
o
A
ol
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RNAS} A G 169 A ES Z2-= RNAZ 0] F°] % miR-BART15-3p, A/ € H &
179] A A2 2b= RNASH AW 5 189 QS zh= RNAR o] Fo]%
miR-BARTS-5p, /| @ & 199] A E S ZF= RNASF A A & 202 A A& 2k=
RNAZ 0] F 0] % miR-BARTS-3p, A/ €@ H & 212] A ES 2= RNASF A EdH &
229] A S Zk= RNAR 0] F9] % miR-BART16-5p, A € & 239 A E& zh=
RNAS}F I & 249 LS 2= RNAE 0] F] 7 miR-BART16-3p, A€W &
272] 4 EE zk= RNASF L 5 282 LS 2= RNAR o] Fo %
miR-BART17-3p, A @ % 352 A A& 2= RNASF A EH S 369 AE&
RNAZ o] F©] % miR-BART21-3p, Al @ H & 379 A E& ZH= RNASF A G
389] A ¥S Zk= RNAR 0] F°] % miR-BARTI8-5p, A/ €@ H & 419] X E&
RNAS} A G & 429] A ES ZH= RNAZ ©]F°] % miR-BART7-5p, A/ € H &
492] AL zhi= RNAYF A9 5 509 A ES 2Hi= RNAE o] FolA
miR-BARTY-5p, /| @ & 539] A E S ZF= RNASI A AWM & 542 A A& 7h=
RNA= o] F0] % miR-BART22-5p, ] @M & 759 M ES 2k= RNA9 A1 <&
762] A ES Zk= RNAR ©] F9] % miR-BART20-3p, A EH & 772 M E&
RNAS}F & & 789 4L L 2= RNAE o] F ] % miR-BART13-5p, A1 <&
798] A A& z7H= RNASH A & 802 A H S zki= RNAR o] Fo| X
miR-BART13-3p, /¥ & 879 L2 2= RNASH A A & 882 M A& Zk=
RNAZ o] 0] % miR-BART2-3p2] HHHA| & AF-&8F <= gt}

Wb o g b2 o 2 A & Bl 2 EBV2] miR-BART4-5p, miR-BART4-3p,
miR-BARTI1-5p, miR-BART15-3p, miR-BARTS-5p, miR-BARTS-3p,
miR-BART16-5p, miR-BART16-3p, miR-BART17-3p, miR-BART21-3p,
miR-BARTI18-5p, miR-BART7-5p, miR-BART9-5p, miR-BART22-5p,
miR-BART20-3p, miR-BART13-5p, miR-BART13-3p, miR-BART2-3p = -/ €
O RHE A B E = Sy o] S AR Slo] Al EARE O] A Sf) B Al SEe] o] 4
52\131]_ ﬂ- suR=E R ;gﬂg] oq]m- Wl % ]EHPHJ.— xﬂv‘—?ﬂ-ﬂ—

ok o] i v 2 2] A A E| = EBV S| miR-BART4-5p X 1A,
miR-BART4-3p 5. WA, miR-BART1-5p X% A, miR-BART15-3p &

A

i A,
miR-BARTS5-5p 5.1 A, miR-BART5-3p X.H 4|, miR-BART16-5p X HHA]
ASRP)

2

miR-BART16-3p = A, miR-BART17- 3p A, miR-BART21-3p WA,
miR-BARTI18-5p = H A, miR-BART7-5p = H A, miR-BARTO-5p = HFA],
miR-BART22-5p X1 Al|, miR-BART20- 3p Al miR-BART13-5p F1HAl,
miR-BART13-3p 5.1 A, miR-BART2-3p EHA| = A0 H F o2 HE A8 5=

gl o] g A& Blo] Al SEALE o] A5 9 Lﬁd% Agko] of ) =

Azl olv), &7] A A AN 59 A FS 2= RNAGH A AW S 69
] d L zb= RNAR ©] F0] X miR-BART4-5p, ] AWM & 79| /A2 z2k= RNAS}
AN T 8ol LS zh= RNAR 0] F0]Z miR-BART4-3p, A W & 92
LS ZE= RNAS A H T 102] A E S Z2H= RNAR o] F0] %]

F
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miR-BART1-5p, Al @ % 159] A E-& 2E= RNASF A EH S 169 AE& 2=
RNAZ 0] F 0] % miR-BART15-3p, A/ €@ & 179 A €S 2= RNAS}F A EdH &
182] A &S Zk= RNAZ ©] 7] % miR-BARTS-5p, A €M & 199 A E& zh=
RNAS} A EH & 202] A LS ZH= RNAR 0] F9]Z] miR-BARTS-3p, A & &
219] MES zh= RNASF I E 229 LS 2= RNAR o] F-o] A
miR-BART16-5p, 4] @ & 232] A &S Z2k= RNASF A EH & 249 A E & zh=
RNAZ 0] 5] % miR-BART16-3p, A €W & 279 L& 2= RNASH A ER &
282] A2 zh= RNAR ] 5] 7 miR-BART17-3p, Al M & 352 A& 2k=
RNASF I % 369 HLEL 2= RNAE 0] 59 A miR-BART21-3p, LW &

379 A HS zH= RNASF A E W 5 382] A]HS zki= RNAE o] Fo]%
miR-BART18-5p, Al @M 5 419] A A 25= RNASF A AT 429 A L2 2t
RNAZ 0] F 0] % miR-BART7-5p, Al @ H & 492] X ES Zk= RNAS} A&
502] A €S- Zki= RNAR 0] F 0 Z] miR-BARTY-5p, A € & 532 AL
RNAS} A G & 549 4 ES Zk= RNAZ ©]F°] % miR-BART22-5p, 4] & ™
759 A ES Z2k= RNASF A EH & 762 A ES 2= RNAR o] Fo %]
miR-BART20-3p, A @M & 772] A ES& zk= RNASF M EH & 7829 L& 2t
RNAE 0] 5] 2] miR-BART13-5p, A1 AW % 799] A A& ZE= RNASH A EH
802 A A-S 2= RNAR 0]F°{ % miR-BART13-3p, A @ & 872] N ES 7t
RNAS} A d & 882] A AL Zhi= RNAR 0] F0]Z miR-BART2-3p2] HHHA]
AHES 5 9

371 AﬂMFﬂU ASl Bei= AL o] S A A gk
A7 A A S, fE g S A A S ntole] 2 719, d A Y=ol

ol

>N rE
1-0[1 rl‘F 10[‘

—

ol ¢ir

Z

i

N
i
=
=
(e~
atos
o
N
=
o
=
g

w2 7o) A 2, A5 WA 3 (fibroblast) 7T}
55T Ao, o|E AT A ek AV A A WA HE Y
T el =5, Aok, v " A Wy, ol del, A ek, FhA E S
Y3olgta MEW AEYIF T-AX B B-AXE 7] HxeF ok S,
SAL, Fd e, T, A dash v e A A H gk A A
Ak, A B AT E, S5 ANFE, eSS, =94 FF, A4,
MBS, NI SF, 2 BSF, X T oA 25, &g, T3,
Y Ewing) T, HEIFHF, LI FF, AT, A A A
Wy of = oF, F e JIGMEFTS, AAAETS, 7 4TS 774 F,
GRS, FETY, VN BALDAA TS, ANFA LS, S EEATY, R
A9, Hlokg, ' EZ2=(Wilm's) T %, 2123kQb, #] &<, 24 295,
H) A EH S, WFS G, AT, A B wE, A EE, ol Al R
TR, WA G MNEE, SHAAE, SANNEE, ASAEF, SE710F
POl SAE A GO, ufol A EE, wis g 93 1 FL5E A (Kaposi)
S5, 0ol v kg 58 2 ghsl o] 2 A3k #] k=)

Hoakrg o] o) 2 A1 8 B = EBV 2] miR-BART4-5p, miR-BART4-3p,
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miR-BARTI1-5p, miR-BART15-3p, miR-BARTS-5p, miR-BARTS-3p,
miR-BART16-5p, miR-BART16-3p, miR-BART17-3p, miR-BART21-3p,
miR-BARTI18-5p, miR-BART7-5p, miR-BART9-5p, miR-BART22-5p,
miR-BART20-3p, miR-BART13-5p, miR-BART13-3p, miR-BART2-3p = -/ €
T O R HE A EE = sfu; o] & 8= Al AR (apoptosis) £ B
A 3Z A Y (cell growth) A& 9 s+ 24 &0l

2ok o] T2 2 A A3 E = EBV 2] miR-BART4-5p %14, miR-BART4-3p
WHEA), miR-BART1-5p 214, miR-BART15-3p %214, miR-BARTS-5p . HHA),
miR-BARTS-3p 14|, miR-BART16-5p %12, miR-BART16-3p 514,
miR-BART17-3p B A|, miR-BART21-3p XA, miR-BART18-5p E 1A,
miR-BART7-5p 5.5} 4], miR-BART9-5p X.HFAl|, miR-BART22-5p KLHFA],
miR-BART20-3p = H A, miR-BART13-5p = H A, miR-BART13-3p = HFA],
miR-BART2-3p HFA| 2 FA | - o 25 E] M85 = 3y o] S X538
A SEALE (apoptosis) =57 B2 Al A A (cell growth) A 9 gk A= ot

Hoilvg o] o] AAJo| 2, A G HE 59 A EE 2= RNASF A EH T 69 AE=
Zt = RNAR 0] %01 Z] miR-BART4-5p, A @AW & 72] A E-S Z2H= RNAS}
AN T 82 JE LS 2= RNAR ©] 5] X miR-BART4-3p, A AWM 5 99
MEE 2H=RNASF D H T 109 DS 2= RNAR o] Fo
miR-BART1-5p, Al @M & 159] A E S 2= RNASI A I S 162 A A& 2k
RNAZ oHOi %l miR-BART15-3p, A/ EH & 179] A €& Z-= RNAS} H 4
182] A &S Zk= RNAZ ©] 7] % miR-BARTS-5p, A € & 199 A LE-&
RNAS}F & & 209 €S 2= RNAR 0] F9] X miR-BARTS-3p, A1 €
219] MES zh= RNASF I E 229 LS 2= RNAR o] F-o] A
miR-BART16-5p, A @ % 232] A A& 2= RNASF A EH G 249 A E-&
RNAZ 0] F0] % miR-BART16-3p, 5| @ & 272 A E& Z-= RNAS} A &
289 A E-& zk= RNAE ©] 5] % miR-BART17-3p, A1 @ & 359 A E&
RNAS} A EH 369 A ES Z2-= RNAZ ©]F°] % miR-BART21-3p, 4|
379 A HS zH= RNASF A E W 5 382] A]HS zki= RNAE o] Fo]%
miR-BART18-5p, A @ % 412] X F-& 2= RNASF A EH G 429 AE&
RNAZ 0] F 0] % miR-BART7-5p, Al @ H & 492] X ES Zk= RNAS} A&
502] A €S- Zki= RNAR 0] F 0 Z] miR-BARTY-5p, A € & 532 AL
RNAS} A G & 549 4 ES Zk= RNAZ ©]F°] % miR-BART22-5p, 4] & ™
759 A ES Z2k= RNASF A EH & 762 A ES 2= RNAR o] Fo %]
miR-BART20-3p, A AW % 772] A& 2= RNASF A EH S 789 A E&
RNAZ 0] F0) % miR-BART13-5p, A @M & 792] X E& Zk= RNAS} A&
802] A A5 2= RNAR 0] F°{ % miR-BART13-3p, A @M & 879] A E&
RNAS} A EH T 889 A HS Z2k= RNAZ ©]F°] % miR-BART2-3p2] E1HA]
T O R EE AEE = shu) o] S L EEkE A SEAFE (apoptosis) F 3
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2

ol

A

A 32 A 7 (cell growth) & A & 9] gk 24 &0 325t
471 &2 e 2SS QAW e AlddE M AFE-o] 7 sk

Wby o] v} 2 2] 2 A B = EBVS] miR-BART4-5p, miR-BART4-3p,
miR-BARTI1-5p, miR-BART15-3p, miR-BARTS-5p, miR-BARTS-3p,
miR-BART16-5p, miR-BART16-3p, miR-BART17-3p, miR-BART21-3p,
miR-BARTI18-5p, miR-BART7-5p, miR-BART9-5p, miR-BART22-5p,
miR-BART20-3p, miR-BART13-5p, miR-BART13-3p, miR-BART2-3p = -/ ¥
T O R HE A EE = Sl o] S AF-E-3ho] A SEAFE (apoptosis) = £ B
A 3Z A Y (cell growth)= & A 8= W o] T,

Pl B}E A A Al & = EBV Y] miR-BART4-5p .14,
miR-BART4-3p XA, miR-BART1-5p = H A, miR-BART15-3p = HFA],
miR-BART5-5p 5% A, miR-BARTS-3p X1 A|, miR-BART16-5p 2 H-A,

5

miR-BARTI16-3p _]ch}ﬂ , miR-BART17-3p X% 4|, miR-BART21-3p =4,
miR-BART18-5p %1 #)], miR-BART7-5p X W Al|, miR-BART9-5p = 1HA],
miR-BART22-5p 5.1 A, miR-BART20-3p X% A, miR-BART13-5p X.HFA),
miR-BART13-3p 534, miR-BART2-3p = WA & T4 | - 0. 21 A ey =
Bl o] & AFE-3lo] Al AL (apoptosis) S S B M| A (cell growth)S
AAE sk WP otk AV A A AT 59 A H 2= RNASH
AAHE 69 HES ZH= RNAR 0] F % miR-BART4-5p, A @& 79]
LS 2= RNASH A EH E 82 A A& ZH= RNAR ©]F°] 7 miR-BART4-3p,
ANEH G 99 JE-E& 2= RNAF A EH S 109] A €S ZH= RNAR o] Fo%]
miR-BART1-5p, ] &M 5. 159] A LS 7k RNASF A EH S 169 A LS Zh=
RNAZ 0] F 0] % miR-BART15-3p, A/ €@ & 179 A €S 2= RNAS}F A EdH &
182] A &S Zk= RNAZ ©]F] % miR-BARTS-5p, A €M & 199] A& 2k
RNA9} A & 209 A DS 2= RNAZE 0] 591 %] miR-BARTS-3p, A1 €&
219] MES zh= RNASF I E 229 LS 2= RNAR o] F-o] A
miR-BART16-5p, A 9 & 239 A &S Zhi= RNASF A EH S 249 L&
RNAZ 0] F 0] % miR-BART16-3p, A @ H & 272] A €S Zk= RNAS} A
289 A E-& zk= RNAE ©] 5] % miR-BART17-3p, A1 @ & 359 A E&
RNAS} A EH 369 A ES Z2-= RNAZ ©]F°] % miR-BART21-3p, 4|
372] 49 zH= RNASH A E M 5 382 A H S 2= RNAR o] Fol %
miR-BART18-5p, A @ % 412] X F-& 2= RNASF A EH G 429 AE&
RNAZ 0] F 0] % miR-BART7-5p, Al @ H & 492] X ES Zk= RNAS} A&
502] A €S- Zki= RNAR 0] F 0 Z] miR-BARTY-5p, A € & 532 AL
RNAS} A G & 549 4 ES Zk= RNAZ ©]F°] % miR-BART22-5p, 4] & ™
759 A ES Z2k= RNASF A EH & 762 A ES 2= RNAR o] Fo %]
miR-BART20-3p, ] @ & 779 A &S Zhi= RNASF A EH S 789 A& Zh=
RNAZ ©] 0] % miR-BART13-5p, A/ EH & 792] &S b= RNASI AL &
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802] A d-S 2= RNAE 0] 50 %A miR-BART13-3p, /LW 5 879 L& 2zt
RNAS} A EH T 889 A HS Z2k= RNAZ ©]F°] % miR-BART2-3p2] E1HA]
/\]_3_6]- 2= ohq_

ok o] it v} 2 2 A A] & H] 3= EBVS] miR-BART4-5p, miR-BART4-3p,
miR-BARTI1-5p, miR-BART15-3p, miR-BARTS5-5p, miR-BARTS-3p,
miR-BART16-5p, miR-BART16-3p, miR-BART17-3p, miR-BART21-3p,
miR-BARTI18-5p, miR-BART7-5p, miR-BART9-5p, miR-BART22-5p,
miR-BART20-3p, miR-BART13-5p, miR-BART13-3p, miR-BART2-3p & 14 H
T O R R AEE = Sl o] & LGSk A A (apoptosis) F 218 B
A 3Z A “(cell growth) & A& 7] E o]t}

Howkrg o] it B}E A A Al & = EBV Y] miR-BART4-5p .14,
miR-BART4-3p 5% #)|, miR-BART1-5p X% 4|, miR-BART15-3p F. WA,
miR-BARTS5-5p 5% #)|, miR-BART5-3p X% A, miR-BART16-5p WA,
miR-BARTI16-3p _L‘jc}iﬂ, miR-BART17-3p 5.1 A, miR-BART21-3p X.HFA),
miR-BARTI18-5p = H A, miR-BART7-5p = H A, miR-BARTO-5p = HFA],
miR-BART22-5p .14, miR—BART20—3p EA, miR-BART13-5p BL1* ﬂ
miR-BART13-3p 5.1 A, miR-BART2-3p EHA| = A0 H F o2 HE A8 5=
3l o) d-S AZ 5= A 3EAFE (apoptosis) f Z-8 B = A 32 A (cell growth)
A& 7| Eojrt. 7] BibA| = AW E 52 A EE 2h= RNASH A AW S
69 A9 ZH= RNAR O]TOJ %) miR-BART4-5p, 5| AW & 79 A Q& Zk=
RNAS} A AWM & §2] UL 7hi= RNAR 0] 5] 2] miR-BART4-3p, H AHE
99] M AL 2= RNA A AW E 102] A A S 2= RNAE o] Fo] %
miR-BART1-5p, ] 9@ & 159] A €S Zh= RNASF A EH S 169 AL 2
RNAZ 0] F 0] % miR-BART15-3p, A/ @M & 179] A ¥S Z2k= RNA%}H 1
182] A &S Zk= RNAZ ©]F°] % miR-BARTS-5p, A € & 199] A L&
RNAS} A dW & 202] A ES ZH= RNAR 0] F9]Z miR-BARTS-3p, A1 &
219] L& zh= RNASF W 5 229 L& 2H= RNAR o] Fo] 7l
miR-BART16-5p, A QW & 232 A A2 7= RNAS} AW & 249 L2

mlm Flf

g
g

_L/_L/

r\r

rE
fol

(L x
fol r\r

1

Ir

\l

= R
RNA 0] F0] % miR-BART16-3p, A €W & 279 LS 2= RNASH A ER &
289] A S Zk= RNAR ©] 79| % miR-BART17-3p, A EH & 359 A E& zh=
RNAS} A EH & 362] A LS Zki= RNAE 0] F°]Z] miR-BART21-3p, A ¥ &
379 A HS zH= RNASF A I 5 382] A HS zki= RNAE o] Fo]R
miR-BART18-5p, A1 AW 5. 419 A A5 Zb= RNAF A E WS 429 A ES 2k
RNAZ 0] 0] F miR-BART7-5p, A @M & 492] &S zb= RNAS} AL &
502] L& zH= RNAR o] F0] 7 miR-BARTY-5p, A UM 5 539 P& zk+=
RNAS} A A & 542] A LS Zh= RNAR 0] F0] 2] miR-BART22-5p, A & &
759] AL zh= RNAYF A EH 5 769 A ES 2H= RNAE o] FolA
miR-BART20-3p, ] EH 3 772] L L 2= RNAS A AWM 5 782 A& 2k=
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fol

RNA® 0] 5-0] % miR-BART13-5p, Al DM & 792] A A& zh= RNASF AL W
802 A A& 2= RNAR ©]F°] % miR-BARTI13-3p, A/ & H & 874 L& 7t
RNAS} A H % 882 AL 2= RNAR 0] F9] 2 miR-BART2-3p2] FLHHA]
AREE = T
&7 1E= A Wl B Al # ol A H2 k= ks ko] AgE 4= i
e - A GHlE, A7) A LAl A RS =AM EBVE
miR-BART4-5p, miR-BART4-3p, miR-BART1-5p, miR-BART15-3p,
miR-BARTS5-5p, miR-BARTS-3p, miR-BART16-5p, miR-BART16-3p,
miR-BART17-3p, miR-BART21-3p, miR-BART18-5p, miR-BART7-5p,
miR-BART9-5p, miR-BART22-5p, miR-BART20-3p, miR-BART13-5p,
miR-BART13-3p, miR-BART2-3p = 74 ¥ w" O 25 H A8y = 3}u} o] B+
EBV 2| miR-BART4-5p 1A, miR-BART4-3p X %A, miR-BART1-5p X WA,
miR-BART15-3p 5% A, miR-BART5-5p =B Al|, miR-BARTS5-3p WA,
miR-BART16-5p 5.1 #|, miR-BART16-3p X5 Al|, miR-BART17- 3p WA,
miR-BART21-3p 5.1 A, miR-BART18-5p X5 Al|, miR-BART7-5p WA,
miR-BART9-5p = H} A, miR-BART22-5p = H A, miR-BART20-3p = HA],
miR-BART13-5p = A, miR-BART13-3p = H A, miR-BART2-3p = HHA| =
A ROSRE N5 o ol 0] 10l S o]yl £he) R
LT S oAk Fobe] fEA RO R oA, Seh A, W LA,
i, bl A oA olol 4 ) @i T A3
gtalo] Fof A Y WAL ] 54 39 5 X] = (Photodynamic therapy) 2} 37|
5= Atk et e WAl = FdiAbe Z‘X] DNA =234, 7] A 23
ShA], V] Al & QE BkA, R ShAl, A e Al A, SR o] A A
Al A, HMG-CoA ] Al A, FF& o Al A, 3] 2] | & o A| A, v &= 52 = B LA
A A, CDK S A A, EAYPA A A, Lets 1A 2 WS QFAE LFHsA Rt
| <

m{m rir
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90, B, ofl o] =3, b, @, 718, 5, e, g, A,

Pf"‘o“(gene gun>, 9] 95 2], A kel wi= 17
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=0°] vloje & Mg o] -, vhol2 2 ME & ok Al vhol2{ 29
103 W #] 102 pfu/kg *H ¢ o] o},
[120]
AR ol &7k
[121] - g o] EBVS] miR-BART4-5p, miR-BART4-3p, miR-BART1-5p,
miR-BART15-3p, miR-BARTS5-5p, miR-BARTS-3p, miR-BART16-5p,
miR-BART16-3p, miR-BART17-3p, miR-BART21-3p, miR-BARTI18-5p,
miR-BART7-5p, miR-BART9-5p, miR-BART22-5p, miR-BART20-3p,
miR-BART13-5p, miR-BART13-3p, miR-BART2-3p S 19 RHHA =
AEAPE O] S B AR oAl Bl Qlen e Al A S oAl shar
AEAPE S S 8k7] A 22, AEAFE O] Aol iz AR e] o] A o
71Q18k= A gho] o B A = c} , 18 % 2 E EE V| E AL
1 onpg }\]-?j A) 0]3_7}‘— o 1‘4-
[122]
[123]



PCT/KR2012/004149

31

Z (o)

ATH 4
S 2~ Elelnjnlo] & 22 (EBV) 2] miR-BART4-5p, miR-BART4-3p,
miR-BART1-5p, miR-BART15-3p, miR-BART5-5p, miR-BARTS5-3p,
miR-BART16-5p, miR-BART16-3p, miR-BART17-3p,
miR-BART21-3p, miR-BART18-5p, miR-BART7-5p,
miR-BART13-5p, miR-BART13-3p, miR-BART2-3p % o] & 2]

miR-BART9-5p, miR-BART22-5p, miR-BART20-3p,
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AL zH= RNAR o] 507 miR—BART15—3p, AAN s 179
AL zH= RNAS A LS 189 LS 2= RNAR o] Fo] %
miR-BARTS5-5p, A A H S 199] A A& Zk= RNASF A E1H 5 209

S Z2H= RNAR 0] 5-9] 7 miR-BARTS-3p, A€W & 219]
AL Zh= RNAS AP S 229 A ES 2E+= RNAR o] F o] %
miR-BART16-5p, A 9 5 239 L& 2= RNASH A EH S
242] A A& Zh= RNAR o] Fo] %l m1R—BART16—3p AU
272] LS zb= RNASH AW & 282 A P& Zh= RNAR

0] F0] 2 miR-BART17-3p, A1 AWM & 352] A A2 z2k= RNAS}
MEHZ 369 HES 2= RNAR 0] F 0] 2 miR-BART21-3p,
AN T 372 LS Z2H= RNASH AP & 382 M-S k=
RNAZE 0] 50| %] miR-BART18-5p, A/ €W & 419 A D& Zt=
RNAS} AWM & 429] JAS ZH= RNAR o] Fo] %
miR-BART7-5p, Al € & 492] A &S Zk= RNAS} A9 & 509
AL zh= RNAR o] Fo]% m1R—BART9—5p, A5 539

A AE ZE= RNASF A % 542 JES ZH= RNAR o] Fo] %
miR-BART22-5p, 1 @M & 759 A E & Z2-= RNAS} A&
76°] A A2 Zb= RNAE ©]F 0] %] miR-BART20-3p, Al @ H &
772] 4 EL zk= RNASF IS 789 A PS 2= RNAR

o] F 0] % miR-BART13-5p, A @M & 792] &S Z-= RNA%}
AT 809 AL Zh= RNAR 0] 507 miR-BART13-3p,
AN T 879 AL 2= RNASF AN S 8829 M AL 7h=
RNA 0] 5] 2l miR-BART2-3p ¥ 0] 9] % 1A (mimic) &
TAE o RRE AEy = Aol Q]Q]':

Z
A 18k = A|23ko] o] A, A7) miRNA
) =

=
Cq)g

T
T

miRNA XA 7}
o

o5 WA= A2 Feh v = i uho e WEl o] Yol
A vko] ] 22 AYA S B EeH = A
SpEck

EBV ] miR-BART4-5p, miR-BART4-3p, miR-BARTI-5p,
miR-BART15-3p, miR-BARTS5-5p, miR-BARTS-3p,
miR-BART16-5p, miR-BART16-3p, miR-BART17-3p,
miR-BART21-3p, miR-BART18-5p, miR-BART7-5p,
miR-BART9-5p, miR-BART22-5p, miR-BART20-3p,
miR-BART13-5p, miR-BART13-3p, miR-BART2-3p & ©
A (mimic) = 774 H 0 Q2 A E = Bl o] 4o
miRNAE X ¢}3}= A EALE (apoptosis) S 7 B Al LAY (cell
growth)®] AV A& 9§ 24 =,

Al5akoll o)A, 7] BHAIZE A DT 59 A ES ZH= RNAC9H

ﬁ
o



WO 2012/161545

[7d - 7]

[ 7% 8]

[ 7% 9]

PCT/KR2012/004149
33
AMEAHNZE 62 DL Zh= RNAR o] 5] X miR-BART4-5p,
MDA 79 DS 2H= RNASH AW T 89 AL 2=

RNA R 0] F0] 21 miR-BART4-3p, 4P 5 92] M E& zk=
RNASF L E 109 LS 2= RNAR o] Fof %
miR-BART1-5p, 1 €& 159 €S 2= RNASF A EH T 169
M AE 7= RNAR 0] F9) 2 miR-BART15-3p, A9 F 179]
A AG 7h= RNASF AN T 189 AL Zh= RNA R o] Fo] %
miR-BARTS5-5p, A @M & 199] A E-& 2= RNASH A M & 209
M-S 7= RNAR 0] F9] 2 miR-BARTS-3p, A E ¥ & 212

A AG Zh= RNASF A 3 229] AL Zh= RNAR o] Fo] %
miR-BART16-5p, A1 @ H & 23] A A& ZE= RNAS A HE
24°] A 4& Z2E= RNAE ©]F°] %] miR-BART16-3p, A AW <.
279] L& 2H= RNASF ARl & 289 LS ZH= RNAZR

0] F 0] 7 miR-BART17-3p, A1 W & 359] A A2 zb= RNAS}
AMAHNE 369 HES Z2H= RNAR 0] F9] 2 miR-BART21-3p,
AN T 379] AL 2= RNASF AN S 389 AL 7h=
RNA = 0] 5] 2] miR-BART18-5p, ] @ 5 412 IS 2k=
RNAS} A AW % 429] A E-& Z2E= RNAR o] 50| %]
miR-BART7-5p, 5| @M & 492] X & & zt= RNAS} A EH & 509
AL zh= RNAR 0] 501 A miR-BART9-5p, A ¥ & 539]
AL Zh= RNASF A D 3 549 LS 2h= RNAR o] F-o]
miR-BART22-5p, 1 @M & 759 A E & Z2-= RNAS} A&
76°] A 4& 2E= RNAE 0] F°] %] miR-BART20-3p, A & <.
779] LS 2H= RNASF A ER & 789 €S ZH= RNAZR

0] §-0] %] miR-BART13-5p, Al A & 799] A H S 2= RNAS}
A AN 802 AL 2= RNAR 0] F9] %2 miR-BART13-3p,
AN T 879 AL 2= RNASF A A H S 882 AL Zh=
RNA R 0] F] 21 miR-BART2-3p 2 o] &2 % HFA| (mimic) &
TAE o2 EE A8 E = Sk 0] 49 miRNA E WA &
skl Al A (apoptosis) S 7 B2 Al LAY A (cell growth) 2]
AAE He 2=

A5 = Aol 9lo] A, A7) miRNA -+ miRNA X.HHA| 7}
ol Eg el A X Eetkan = B vlo] B s WE o] HH =
S A ko] e =] A eF §) L E = 19 2=
A1}, A2e, A5 2D A6} 7 o] 1= gk ol oA, 3t o] 4o

SRS et RS DS
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[Fig. 1]
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[Fig. 3]
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[Fig. 6]
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[Fig. 7]
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[Fig. 10]
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[Fig.11]
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