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AGO2 : argonaute 2

AIDS : acquired immune deficiency syndrome
AP2M1 . adaptor-related protein complex 2, mu 1 subunit
APOB : apolipoprotein B

ASO : antisense oligonucleotide

2’ 4-BNA : 2°,4°-bridged nucleic acid

BSA : bovine serum albumin

CEM : Ca?* enrichment of medium

CMmvV : cytomegalovirus

Ct : cycle threshold

DDS : drug delivery system

DIC : differential interference contrast

DLS : dynamic light scattering

DMEM : Dulbecco's modified Eagle's medium
DNA . deoxyribonucleic acid

DTT : dithiothreitol

ELISA : enzyme-linked immunosorbent assay
EtBr : ethidium bromide

FACS : fluorescence activated cell sorting

FBS : fetal bovine serum

FDA : food and drug administration

HBSS : Hank’s balanced salt solution

HER3 : human epidermal growth factor receptor 3
HRP : horseradish peroxidase

JCRB : Japanese collection of research bioresources
KD : knockdown

LNA : locked nucleic acid

IncRNA : long non-coding RNA

MOE : 2'-O-methoxyethyl

MOI : multiplicity of infection

mRNA : messenger RNA

NMD : nonsense-mediated MRNA decay

2’-OMe : 2'-O-methyl
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: open reading frame

: polyacrylamide gel electrophoresis

: phosphate buffered saline

: polymerase chain reaction

. polydispersity index

: phosphodiamidate morpholino oligo
: peptide nucleic acid

. precursor messenger RNA

: phosphorothioate

: premature termination codon

: polyvinylidene difluoride

: quantitative real-time PCR

: 5’ rapid amplification of cDNA ends
: red fluorescent protein

: RNA-induced silencing complex

: radio-immunoprecipitation assay

: ribonucleic acid

: RNA interference

: ribonuclease H1

: ribosomal RNA

: reverse transcriptase polymerase chain reaction
: sodium dodecyl sulfate

: single guide RNA

: small/short hairpin RNA

: small interfering RNA

: small nucleolar RNA

: splice switching oligonucleotide

: signal tranducer and activator of transcription 3
: simian virus 40

: tris-borate-EDTA

: transmission electron microscope

: trans-activator of transcription

: transfer RNA

: vacuolar protein sorting

: 5°-3” exoribonuclease
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19784F, 13 mer® —A$HDNA (deoxyribonucleic acid) Z W5 Z & T, IV RAAEY A L
ADERR S LAY BORBENAETE 5 2 EBHND TRED SN, 20k, MaNo
FEHIRNA (ribonucleic acid) (Zxf L CHIARY 22 B5 & R > — R DZREIL T > T & v AK%%
(antisense oligonucleotide, ASO) & EF SV, FFE DB FIEELD A& FEEAIZINHI T & 2 K
fERFgeY — L & L CIRIES P ST & 729, ASOIL, BERJORNAL “HEZFMRT 5 2 &
C. RNase H1 (ribonuclease H1) %71 L 72FEZHIRNAD gz 3583 50, b L< 1, iRk
ERNERA LT, FIIRE R REOICEE T 2 2 &b, Hin b, BB T OMREICED 57,
ETOBEBTVERGERM & 720 E %5, S 512, microRNAXClong non-coding RNAZ: & DFEHE
PEDE GOV A NAT ) A EBIERNE TE D2 &0, KO TAIBEO X —77 v M
MULEN D, TE TRy — L & LCORHICEE LT, EEMLE LTI
LIEENED LN TWD,

ASO % invivo IZ#¢ 59 2356, RIROA ) AX 7 LAF RTIIOMRIEE THHX I LT
— R Lo THSODIIOMINTLE Y 20D, ARNTHAT S LTk, 2o2Erkt
DWENMEATH D, AVIAXIZLFFROY VYT AT VEICKR AR F 4o — h
(phosphorothioate, PS) &z i+ = LI k> TX 7 L7 —BhitR k&< YL 7=z LT,
1998 AR\ Zid, HAF DT T v A EFM & LT, 21 mer D PS {&£fi ASO T 5 Vitravene®
(— % 4 ; fomivirsen) 7% AIDS (acquired immune deficiency syndrome) £ 3% @ CMV
(cytomegalovirus) HEERIZXTT DA G5 E& LT FDA (food and drug administration)
KR VSN, T TR ABERICKHT A MBEARE K EE o/, L LANG, PS B
7o T, TEMECRReE, RNBIRE D CREEZ IR L. BICIER P EE R o 7o 2 b,
2000 E1TIFPHEE LOBMIC X W RGER IR & e o7z, D%, PSEMIINA T, BNEHEN
D VLI AER % i L 7= 2'-O-methyl (2-OMe) & 9= 2'-0-methoxyethyl (MOE) &7, I XL U8,
WHFZE TR ST ZEE M N TR E 2°,4-BNA/LNA (2°,4’-bridged nucleic acid / locked
nucleic acid) #9732 £ % ASO O KT HL A& o8 7= gapmer & FEIE 2 4 Y% VW5 =
&2 &Y, RNase H1 OFFEIEMEICANA T, 289 RNA (5392 S E MECRER ML
WZf B L7722 &, #5972 DDS (drug delivery system) > — /L3 ES b & 2B #H )3 Al HE
Lrpy 02013 MFICIE, BHEFGICE MO TOT o F v AR E LT 20 mer O
MOE {&fii gapmer ! ASO T % Kynamro® (—fi%4; mipomersen) 723 A8 E#5 M VEE 72
~T U EAEFEEES 2 VAT v — VEZ 65 & LT FDA KRS TS B, 2o
fih, BERERBRICHEA TWA T v F B AERG L2 VH Y . 4%, ASO IZHERDIES T
PR EIR N L 1T BADEM A =R L 2FHT 5 2 & TEBIARMEKL 5
AREMEZ RO TV D,

LanL2en G, BIRFR TIE, B RG TR Z R TR EITELS L. SHEICED



BB OHMPEI R LA FEED ) 27 DR eiEs LTURAShTE T3,
Lk, ZOXDRENRR S, T T RAERLOTENRB IS, L
BETEWEDNZRT T U F R AEELZRRE TG TE 2B AMET 5 L,
ASO DRI ZERF IR T 2B OIRO D Z EREBEL LEZI LN, LNLERERG,
BERISHD IS 2 1 EH SD — 5T, A0 2% 27 ASO Z %23 B < BUS T 5 ik OB %
K> ASO DRI 72 /E R IZ BT D BRI IR IZEN TV DL ONBUR TH 5, el ~7z &
T, BERRIERFHAN O RIZEE, i vivo (IZBWCTIEIRERIZ DDS Y — v Z2FIH L7 < T
ASO I Z2HH G THHRETRT I T TETNDR, THIE T, ASO OF S invitro
T3 2 BCIX, 2 OBEEEMEDIKRE D, FIZY RY — L7 EOHARIEZHW-F
ERHH SN TE T, 2O &) B AGTIEE AW FiEE, LIZUIE in vitro TOHEVE
PEZ "3 ASO A& £ TE Y (invivo THZIZ2 ASO #5795 ETITRAIMME & 72 5 8&0
R STV S ¥, 05 2010 4, Stein HiE, PSERfICANZ T, 2°,4-BNA/LNA Effi%
i L7= gapmer ! ASO [Z4FRI 7038 AGREEZ AV 70 < THEFHUCEINT 2 720 THIKa PN IZH
VIAEN, EMEZRTZEEZ RO L P, Free-uptake 1. F7-1%. gymnosis 75 & & I
NAHARFIET, BIRENZ L2, EROEANRIEEZ W56 LR LT, invivo IZ81T 5
BNMED TSN SN T & HRBENTNS 22 L L7Ra s, free-uptake 1121, =
DL DR 7REN D H—F T, IHMEZ TR T OIZEEE M & EV ASO RN VL EE
Zl, e, Pl E T E TICERRERE T T ASO ICIRBE S AV ENRNH DL &
S BT, MRS K > TRV IABBIESAIIMENRES R D2 L2 L invivo TORIR%E
SERICKIL TS EIEEWEES . ERm TOREGEI N TV,

—J. L0 ETHEB ASO ZB%T 5 ETIX, BLERMEICZ L ASO BED X H T
AR AT A E L, TERHEALE TRESNTWDLIONEMD I L LEETHLN, £0
DLV OBRIIARTIEN TV D ORBURTH D, T70b 5, ASO ITAEH) RNA & R
72 "HPH AT LT, RNase H1 271 L7-AERY RNA OOz 5| & 242 LITR<H S
NTNDHA P ASO 2 ED & 5 ITHIIAN A~V AE ., K RNA IZFEATHETICED
EO RS FEMAEERTLON, ZOFEMIRERHRENSEEISN TS, TR
IZHBUNT, ASO DHIFINE Y AT EICT > R A h— 2% L THY 20 ASO ME
BEOSLMETIE, BT TR UM EDOT > R A b—3 AR, —F5. ASO M EiEED
S CITHIEAMNE 2 B Y AT = KA b= ADMBAL RS & 7 D EDR S SN T
W2 B i ASO OBV AL, FOKESY % S5 non-productive FEEE & Ao
producitve #XEE D 2 S23% 5 = L RIE BP0 SN THY, 7 F AV UAEET Y RYA b
— VR T HE T =L R DY T 2=y hThHDH AP2M1 (adaptor-related protein
complex 2, mu 1 subunit)®3?Z &K T2 & ASO TEMEAME T2 2 L7256, productive %
BT APZML 3B L TN D Z EAVRIB SN TS P, 7272 L, A#ETIE, 27520 v
BARZREBLINE L TH ASOIEMEITZIE L TR LT BATHIE L P E TR B AR 6TV D,
& HITUTAE, PS &£ ASO ITHEA T D MINAN & o 7 RS Sh=n B39 znsoh



(12 ASO OMIfENEL Y IABSCHIEIZ B B IS X7 e BITEENTE LT, < DX X
7133 BLZ P L CH ASO DIEMEICE(LE b 2 720Dy, 8 L CHMEs a2 bz R 3R
THDE, MRBRERAEFA LZERTH 72720, AMEANTIEASO EMHAEHRL T
RWHTREME S D L BRI TS ¥, 2D X9z, ASO DHIIANER Y AL, 5 &
O, JEMRBUCRED D0 F 70 L. 2 OERET OFMIIRIEARA LGN LRI TVND
DB TH %,

5T, ASOIZ K 2 HMRELD A = AL E HNZT 5 BT, £7°, EERRNAD Sy
iRt L IE L <EET 5 Z ENEHETH LD, TIVE TICZE OB OFEMITH 5 72
EN TV, ASODIER) & 72 - 7-RNAIZRNase H1% /i L CUIWr 23215 /=%, % OYllpE
PIIAIIN CECIZIHAT 22 L0, ERLIFMIENOX 7 L7 —BIC k> Ta#EI sy
fRAVER 25217 TN D E B Z HAIVTW DD, BARRY 2 BIE 7y IR CToh o 7=, 12 T, RNase
HUTEICHIIE L 0 222 < JREL TV A Z L 235 mRNA (messenger RNA) &
pre-mRNA (precursor mMRNA) D 5 ASASODIERY & 72V 152 73, Wi A3 [F] Uy fRit gz & -
THUHEHINTWDEDONE VST m b R EETHH T,

U ED XS mnn, 5%, BT o F o RERLPEGEIICER STV &
TIE. AR OLATASO%E REICEUGT 5 FIEA BB T2 L2, ASODIERHET D
FEIEB LML TV ZEREEND, £ TOAMZE T, £ B mICTERNT
AR72ASOZ LV WA HEET & 2R OMNLZ HEE L, FiHloin vitropHiilE T 2
CEM (Ca”* enrichment of medium) 4 BA%E L7-, WIT. & 2= Tlx, CEMEZFIM L=
VER A D = XL ZfMT L. ZOAAMAZRGEL7Z BT, ASODHMIIEANERL Y A TR PESEHL
WD FOWRBEEIToT-, I HIT, F_EH T, EHARNAVASOZIT L THfEIND
A=A LEH LT B2, ASODIEPEIZXT 3 HRNase HIO % 5-Z Gk 3 5 & iz,
EERIRNAD SR B N DS =% VY X 7 LT —EZH L0 Lz,
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#®—2 Ca” enrichment of medium (CEM) {:DBE%

ASO# LU & LT, IT4ETIE. siRNA (small interfering RNA) *¥<vanti-miR®), sgRNA
(single guide RNA)®® 72 L4 ) X7 LAF Fa~N—2 L LI 0iTIE, BFIKAFIIC Y
ZIEMEICRER CE D Z &0 D, BREDS R DR G EY X L 30 G DLW R e s % fif
W4 2mrgey —n & LT, BRI ENTWS, E7-. TEOIBEMLS OS5
IRV 206 OBFEHAN I, invitrolZ TRIRFORBRESL X X7 EOIEEZ LS5
72T < IEVED A EoANENRE O ST ALV, invivolZ BT B RREEY —/L & LT ORI
LRENTVWAYRO K5z, 2ok REMEHT LT, 5RI7RDDSF ¥ U 7 —23 74
<& AV TERIIEEGMHOIEEEZRT LRl En, BAMIZIZ, ZoXkH7%
FLRERFIEY — % = O F FERESRGL & L CHRRIGAT 5 Z e TE R, BRI O
o2 A PO BN D Z ERHIf SRS, L LD, BERAIKOERCHED
BT, AU X7 AT ROin vivolFMERLHEM: 2 8 U)IZ T & Zin vitrog iR 1% F 727
SNENTWRWVONRBIRTH Y | EROEARIEEZ W FiEIL, LIXUIRBEMEZ &
BRI E 25 2 & bIEHESNTVEY, F70, MARE L AV FETIEL, LIZLIE,
PR TIIBIEE T & 2 WE SR OFRRCE AR I iR 2 Mila st o B, 4 ) TR D
FEFEICE U7 il 72 i B 0B IR e & RBRICHI AT 2 & TIC LMD TiiRa S 0nETh
HZENE, ZOX D IREREE T DL WL ODin vitroR iR S Z AV E TIZBR%E
ENBlbH D, Bz, PRSI IO A U TR 2 BRIV JATe Z L3 TE
25, T OEY AT TN 2 BB 247 H36FFH TIHA LT LE 9 Z &AM BTV,
Koller 513, SV40 (simian virus 40) 7 —THURD b7 VAV == 7 <7 A0 b JFFE M
fial 2 BB L. SV4A0T — UTHUR ~ 7 APl iark 2 i35 2 & (LR EMi LA ) Tk
i 2 B An 78 NGRERIE U O B < HLY iATe &0 ) UHREFEMIE O RE ) 2 PR FF L 72 MEfaik
BAERIT 5 2 LICRIIL T DD, L Lanis, 20X52 v Av==y 7 it
MZBIT DY ME2 W2 B TR TE AN EWV I RENRH D, —J5. Steinbid,
PSIEfIZAN % T, 2°,4-BNA/LNAES % fii L 7-gapmerfIASOIL, b hHEfEREZ & ek~ 7o il
FRRIC B VOB TEARE L DR THIFRMEERT LN TEHZ amELEY, &
7o, BBRZRNZ LT, 2O 8 9 2B FEAGREEZ A IR L 7256 Oin vitrolZ 35 1
%2’ 4-BNAILNABEFASODIEM L, VAR 7 =7 v a UIETEHEALSEA LT, XVin
VIVOIEIE 2 B 5 2 L AVRIB STV AP, Lip LR G, 20 & 9 2B 50/ flE A8
HHIZH LT, EEETRTOIZEUM E FBWVASORENMETH Y |+ iE k% R
TE CICHHP~EHRBRE T O ERH L 2 L, 7. ASODH Y AR R ITHMEEIC
REKGFETHZ LAY, FEHETRENEINL TV,



—7J7, Ca¥ I HIRL M P IC — EIREB EN L 8BA A ThH Y, MiEHTIZ, 7172
VIR L OmES R B L FEA LTIREE, U R U LSRR TERL L2 IREE, T Y —Dh
LT AA T DIREEDL \ﬂ“ﬂfw@ﬁ%t%ﬂ&o THELTWE?Y F7- ca® i3k A
EHELNELS, B, VUL T AELFIN TS X HIC. 7T A3 FDNA
EVVEBEAINT T AOLEETER S5 Z & T, mMALEMEA~DELREANIZA L FIH
ENTEEY, LrLAans, AFEOBAMRTR L TEHL 2L, AV TKEEOE AL
FEAERIRS T B R A TR S W 5 7o OISR 22 pHAAHT 72 & OB ED 222
LRBZENEZND, —F | ZDOA N =X AOFEMIRHTH B, HihoCa g
F5ZEICEosT, ERARAHIF AR RORI VDRI AR hF A T TAINR
DNA L O AIR, & L <I%. TAT (trans-activator of transcription) °A4 ) I 7 /L¥ =D K H
TN TF A = 7 T T REAHIN L 72PNA (peptide nucleic acid) DZhENMELE XD 2 & 23
HEENTWESS Z 0 X5 REFTOMANG  HEHIT OC 2L S8/ 5 2 L%, ASO
DX D 72A Y TR TS E ORI IAZLTEVEIZ RS 5 WREMED & 2 O TILAR U
LBz,

T TARETIE, £73°. 27,4-BNA/LNAEATASO DIEE % i 12 -l C & 2 1 E R 2 2L
L7 BT R ih oCa® s % FH &85 2 212 K DASOIETE~D B ARG LT, %@f’ﬁ
ZOWAME, 8 X OHIIREIEIC KT T 2 B AT Liz, S 512, BEFEOIn vitroaFHlivELC
ASOVEME & OFEA 2 fiEHT3 2 L 31T, invivolZ 31T 2 S FEASODIENE & i35 Z & ¢, El
IR V== ZICBTHARFEOFERAEICOWT O RIEE{T o2, £7-. &%IZ, iR
NORFFEHIELCREM 2B 2 THRBD A D= XL E2FEHE L TV D ONERAFT 57290
~ 7 AYMREE AL & T2 KR AT o 7,

B BOEF R BERFE LI-fE{E S ASOIETERIE R DREL

2’ 4’-BNA/LNAEAASODin vitroi& 1 2 79~ % (213, FEAYEAR T ORCHNZFAH R 22 BLS
AT DHASOE G - Ak L. MIENISEA L%, B TOmMRNA, & L3 o8
JEORBE, £33 N BEOEREANET D &V ) FER—RIICFIH S TWD
L L7223 H, mRNAR Y U X7 B TORBLEZRET 2551, BE, MlazE s

% . qRT-PCR (quantitative real-time PCR) <°Western blotting, ELISA (enzyme-linked

immunosorbent assay), R 7T >t A 72 8‘03%\%%%?&’9\ H L <L, AR TEICE -
TR DN e SV D DS, RRFR 2R AL 2 AT 3 D BRI, RERVEEISAE S U 7o T 217 5 B
NdoD, —J5, BEEET & LT%;!%@ﬁyt&//\&E%%Uﬂﬂﬁé EMXTENL, £D
HHTRE A ERT H 2 LT, F U RBHEIRFE LT LA — 2 — & & L TASODIEH]
il (knockdown, KD) EMEZ Bl D £ FfEICHIE TE 5721 T2, R—T7=/VAT
TRIFH 7L FENT IS FIRE C o B, E 72, KB D720, MBNTEMEDES FHBEE0]
AT = A OFEEZFIT < RN IORZ IR S EIAHIATE 5, 612, B



B CHRIRT 5D L 912, ASODOHMIENELY IAAIEVERBLUZBAD 50 72T 5 LT, X
N—T"> FDEWAT V==V T RELTHHTEL NS AUy My BT OND, 2D
KOG, ASODTEMEZFEREIC LIl VAR —2—7 v e A REMETH L &
HEOE LT, £7, +02RMEEL AT 28008 /7 BORERBMIaZER LT,
HOLH R EE LT, MNTAREAZ IR L, B D Wiskfaot (iR & ; 493
nm. HOEMERIEE ; 505 nm) & %3 % ZsGreenl* & IR L7, ZsGreenlD AR A 34
Dl ha A NNARY B —EiEE%,

4.5
¥z L ha oA L2 &ERL . v Tl 4 -
P A HRHLERIIRICLE £ 72132l s g 39 7
 RAA VAFET ORI, § Y]
ZsGreenlZZ E S BUMIIE 2 6 S2 L 7=, =,
Fig. 1-1Z 8z L b o v A L2 % 1 & 15
F 72l R S B CER L7 N
ZsGreen1%2 & 7 BLAN N 0> 3 6 E % i 057
B LI R Ch s, FHmREICLY . °
ZsGreenl DHEEHREE NI L, > 7 F v Retroviral infection

RSy 7 770 FEAFIAE TR L Fig.1-1 Signal to background ratio of ZsGreenl in
72 e LIBEOfENTIC I Z2m B Ye HLE cells stably expressing ZsGreenl. S:Signal,
B:Background. Data are expressed as mean = SD (n = 3).
S ERBME (ZsG-N1-2/HLE) %
FHAT2Z &L L, &I, MEOEWIZLD2HEBDIXS>Z 4z 5 HAYT, B
(AN DRIEDMT 2 2 K DI, AREE0E (BhEM R E ; 557 nm, #OEMR KK &K ; 592
nm) Z¥ 79 ZDsRedEHL L b U A NV AEFA L | ZsG-N1-2/HLE~E L%, Ba—r~ A
¥ UAFAE FC3H MRS L. ZsGreenl & DsRed % 331§ % 2 E F Bl iU ZsG-N1-2R/HLE %
RINE U7z, Fig 1-21 385 FE 3 2 At A 28 2 CHIE L 7= ZsGreenlds S UNDsRed D bt SEil & 1
IE#ROFNFREZ R L TND, fkfads X ORGSO M CIIMIBEI LA L 7230 E O
HRDRD D70, fEE A REHETHIET 2 2 & T, Mlan > THR%ED

A 40000 - B .
35000 A BZsGreent Ao_g g
30000 ODsRed 3 0.8

E %07
g 25000 - % 06 1
§ 20000 §05
£ 15000 - G 041
= N3
10000 A T 02
5000 - 0.1 -
0 . \ 0 -
16000cells/well 8000cells/well 16000cells/well 8000cells/well

Fig.1-2 Fluorescence intensity in ZsG-N1-2R/HLE cells. (A) Fluorescence intensity of ZsGreenl or DsRed. (B)
Relative fluorescence intensity (RFI) of ZsG-N1-2R/HLE seeded at different cell number. Data are expressed as
mean £ SD (n = 6).



EERLIZZ EDD, REENICKDMEEZFIAT S Z & TRl OEWIC X 2 HEED
XOOXEMAH I ENTET,

W2, ZsGreenl (Zxt L CHZh72 2°,4’-BNA/LNA &£ ASO % HifF 9% 7= 9, ZsG-N1-2R/HLE
W ASO A7 U —=> 7 % Efi Liz, ZsGreenl ® ORF (open reading frame) 45 (2%}
L CiXat L7z ASO % Table 1-1 (27”9, T b B TD Y UEEREGEAIIAR AR F 4T —
~MERf% fii L. RNase H1 |12 & 24589 RNA QU2 R TE 2 L 51235720, 9BARD
DNA = v 7 5HIk % 5T 15 mer @ 2°,4-BNA/LNA {&fifi gapmer . ASO & L 7=,

Table 1-1 Sequences of 2°,4’-BNA/LNA modified ASOs used in this section.

ASO Name Sequence

ZsGN1-001-BNA(15) 5'-CTTggactgggcCAt-3'

ZsGN1-091-BNA(15)
ZsGN1-120-BNA(15)
ZsGN1-169-BNA(15)
ZsGN1-208-BNA(15)
ZsGN1-240-BNA(15)
ZsGN1-282-BNA(15)
ZsGN1-325-BNA(15)
ZsGN1-370-BNA(15)
ZsGN1-410-BNA(L5)
ZsGN1-448-BNA(L5)
ZsGN1-478-BNA(15)
ZsGN1-531-BNA(15)
ZsGN1-631-BNA(L5)

5'-GCCgatgccctcGCc-3'
5'-TTGatggcctgcTTg-3'
5'-CAAgatgtcctcGGe-3'
5'-CTCggtgaacacGCg-3'
5'-TTCttgaagtagTCg-3'
5'-AACaggaaggagCGg-3'
5'-CACggtgatgtcGGec-3'
5'-GCCgtagaacttGGa-3'
5'-TCAtcttcttcaTCa-3'
5'-GGGgatgatcttCTc-3'
5'-GTCgcccttcaaGAt-3'
5'-TCGaactggcagCGec-3'
5'-CTGgttcttggcGTc-3'

Uppercase: 2',4'-BNA/LNA, Lowercase: DNA, All linkages are phosphorothioated.

B D ASO % ZSG-N1-2RMHLE ~V R 7 =7 > a3 LETEHEA L, 48 Rt O ZsGreenl |2
*F9 % KD & it L 72t Rz Fig.1-3 12”37, 5 14 B2 D 5 H 45151 (ZsGN1-120-BNA(15),
ZsGN1-282-BNA(15), ZsGN1-448-BNA(15), ZsGN1-631-BNA(15)) T 60%LL > KD i&H 7358
W HTZ, I, [T ASO % ZsG-N1-2R/HLE ~i&fn 185 A 3 72 L 0 free-uptake 7% T
A L. 6 Bf&D ZsGreenl (ZxF9 %5 KD &AM L7-#E K% Fig.l-4 1IR3, 25 L ORRN
5%, 4805 (ZsGN1-120-BNA(15), ZsGN1-208-BNA(15), ZsGN1-325-BNA(15),
ZsGN1-631-BNA(15)) T 60%LL LD KD &N D Hiviz, 7272 L. ASO EAIMIZHs T 5
KD i& M AJEIC L » THEA > Tz, ASO I &% invitro TO KD iH DS H3E AL
ISk > THEARSD Z LIFUENC b ME SN TWE N 2P oK E LT, ASO ORNTERE



WA T, VARZ7 273 a ETEALZBRIZE, VAY—A A4 IEBOERIRTH
HLVRT Ly 7 ZOHE, EIFTMEA~OBEAREOIXZLSEREN—RE L TEZLND,
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Fig.1-3 Comparative activity of ZsGreen1-ASO using lipofection. ZsG-N1-2R/HLE cells were lipofected with
each respective ZsGreen1-ASO at 20 nM using RNAIMAX (Invitrogen). After 48 h of transfection, the fluorescence
of ZsGreenl and DsRed were measured and relative fluorescence intensity was presented as the percentage relative
to the untreated control (UTC). Each data point represents the mean + SD of three independent experiments.
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Fig.1-4 Comparative activity of ZsGreenl1-ASO delivered by free-uptake. ZsG-N1-2R/HLE cells were treated
with each respective ZsGreen1-ASO at 5 uM. After 6 days, the fluorescence of ZsGreenl and DsRed were
measured and knockdown activity was calculated. Each data point represents the mean + SD of three independent
experiments.
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knockdown activity of ZsGreenl-ASO.
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Fig.1-8 CEM effect on the activity of 2°,4’-BNA/LNA modified ApoB-ASO. (A) Effect of ion concentration on
the activity of ApoB-ASO in Huh-7 cells. Huh-7 cells were treated with ApoB-ASO at 100 nM for 24 h in the
presence of MgCl, or CaCl,. Total RNA was extracted and APOB mRNA was quantitated by gRT-PCR. The
relative quantification of APOB mRNA was normalized against the expression of the GAPDH gene. (B) Dose
dependency of ApoB-ASO. Huh-7 cells were treated with ApoB-ASO at concentrations ranging from 0.1 nM to 1
uM for 24 h in the presence or absence of 9 mM CaCl,. Total RNA was extracted and APOB mRNA was

quantitated by gRT-PCR. The relative quantification of APOB mRNA was normalized against the expression of
the GAPDH gene. Each data point represents the mean + SD of three independent experiments.
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Fig.1-9 Analysis of the effects of other
metals on Huh-7 cells. Huh-7 cells were
seeded in 96-well plates in 10% FBS/DMEM.
After 24 h, ApoB-10177-BNA(13) was added
in the presence or absence of each metal
chloride at 10 mM. However, MnCl,, ZnCl,,
and CoCl, were added at 0.1 mM due to cell
toxicity at higher concentrations. After 24 h,
the knockdown activity of the ASO was
analyzed.
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+CaCl, 9mM

Fig.1-10 Analysis of the CEM effects on several
other cell lines. HeLa (A), HEK293 (B) or A549
(C) cells were seeded in 96-well plates containing
10%FBS/DMEM. After 24 h, Survivin-BNA(16)
was added, and cells were cultured in medium
with or without CaCl,. After 24 h, total RNA was
extracted and Survivin mRNA was quantitated by
gRT-PCR. The level of target (Survivin) gene
expression was normalized to that of GAPDH.
Each data point represents the mean + SD of three
independent experiments.
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Fig.1-11 Cellular toxicity of calcium chloride. All of the cells were seeded in 96-well plates containing 10%
FBS/DMEM (~50% confluence). After 24 h incubation at 37 °C, CaCl, was added to the medium at concentrations
ranging from 0 to 30 mM in the presence or absence of 100 nM ApoB-10177-BNA(13). After 24, 48, 72 and 96 h
incubation at 37 °C, the cell viability of Huh-7 (A), HeLa (B), HEK293 (C) or A549 (D) was assessed using WST-8
reagent (Kishida Chemicals, Osaka, Japan) according to manufacturer’s protocol. Each data point represents the
mean + SD of three independent experiments.
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PR & LCHIClit 2 9 28 TH D Z Enmhotc, LLEDRERI G, CEMIEIL, FF
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_15_



F=H CEM¥ELZFHE L ASO @ in vivo FEHETHI

ATE COMFHE RS, CEMIEIL, free-uptakeis & EbT, K 0 IKIRAEE, 2o REIDK A
MHASODIEMEAZ T2 Z L3 TE | Fo, Fkx 2l TR T & 2 ILHMEO mWFik
ThdHI N SN, —FH T, ASOIZZDEAIEIZ L - T, IEHEOEWASON R 5
VS T EREHENTWEZ b2 CEMEE W TZEROASOIZ & 5 KDIEME & W\ 9
DI, VAR 7 =7 a3 U L free-uptakelZD W IUZ K VWO, BEEEZITH> 2 & & LT,
T T B HTAZ V== ZIZHH L72EH14k2 5 D ZsGreenliZxf 3 5 ASO % W T, %
NZEn, VR7 =7 a9k free-uptakets, CEMIETAZ ) —= 7 2 FEi Lz L E L,
KASODKDIEM: % il U7z, Fig.1-121%, TNV R 7 = 7 ¥ 3 Lk & CEMIE, free-uptake
15 & CEMIE TR L 72BRDAASODOKDIEMZ 7' 1 v b LTIZfERTH 5, BBRIENZ 12,
CEMYE TRl L 72 RF DFASODKDIEEDE S 1L, VAR T =7 g BTN L72BR & 13k
<A | WHOMBLIKVME (R®=0.0565) 2R 2 LML o T, —F . CEMiEE
free-uptakelE D[ TliX, ZDOKDIGEMEDOESL NIEFITFELL L TV, k& LTHEmWHEB
(RP=0.936) #/R"T Z &N hot-, £, ZHODRE RN D, CEME|Efree-uptakel: TH)
&5 ASODHKIRENEL V) JA Al b AR I 2R3~ % Z & TASOTEMEA ] & T\ 5 Af
REMEDS R X Tz,
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Fig.1-12 CEM method reflects the activity of ASOs delivered by free-uptake more strictly than does
lipofection. (A) ZsG-N1-2R/HLE cells were treated with different ZsGreen-ASOs at 2.5 uM for 4 days by CEM
method. To compare the activities to those obtained by lipofection, ZsG-N1-2R/HLE cells were lipofected using
RNAIMAX. After 48 h, the fluorescence of ZsGreen was measured. (B) To compare the activity of each ASO
with free-uptake, ZsG-N1-2R/HLE cells were treated with each ZsGreen-ASO at 5 uM for 6 days. The mean
value of relative fluorescence was plotted.
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—75 . free-uptakelEIL Y R7 = 7 o 3 L iE & e~ Tin vivolZBI1F 21EMEE L 0 KB LT

T LN TS L free-uptakeld: & [FIBEIC. CEMIEZFIM L72B b in vivoCOIEM:
M TED ETHREIND, 22T, ZORMEMRIET 2720, CEMIEAZFIH L7ZEEDin
vitro?& P L invivolZds 1T AIEMEZ BRI 5 Z LI LTz, EEBE-L LTL, HiETHE
FRELTWDLZ ENHLNTUVDHAPOB (Apob) ZFIF L. & &~ ADLEEMRNAIZKT L
T, 100%fRfF ST D ElI Ik L CL0fEFH D #7202 £52°, 4’ -BNA/LNAERTASO & 587t L 72,
FW7=ASODELS & Table 1-212787, WT L H8EIEKE DODNAX ¥ v FHEIKZ &4, &2 TD
U UERREA BN AR v T4 T — MES S 117213 merdgapmer L ASO & L 7=, invitrolZ
FAKDIEMEIL, 24D DASOZCEMIE, & LIE, VAT =7 v a EEFIH L THuh-7
AR L, 241F[E] % OAPOB MRNAR A E&T 2 Z & TR L7z, —74. invivolZisiF
HIEMEE, TEEzO~ 7 AC5TBI6T & (n = 3) ~10 mg/kgD &5 & CHAZ FT#H5 L, #53
H % O+ Apob mRNAIZ %92 KDIEME & fi#gfir L7, EivZiL, CEMIEZFIH L7ZEEDin
vitrolEPE & in VivolFlgIZ 1T B1EM:, VAR 7 =7 3 a U iEE AW TZEEDin vitrolE P & in vivo
JFE L 31 DIEPEDFERE & MM U7 fE R 2 Fig.1-131R 3, VAR 7 =7 v a VIETEA LK

AT, BEFEAREEZFMATL 2 L 1Ick BB 2L LTEZLATVD L HIT,
in vitro CO A&V KD % 713 ASO (HEPODO)Zﬁ*ﬁBﬁ B, in vivo: OFHBIFIKUME (R® =
0.162) #/R L7z, ZiuZxt L, CEMiEZ WA IZIE, invivo s OHEEIZIEB W TH EVHE
B (R®=0.854) 233 b,

INHOFERI G, CEMIEITRCIEY . ASOD BRI IAARRIEIZ/ER LT b Z &2
MBI EHIT, ROV AR T =7 va AEL LT, invivolB T 5 H2MEE L0 &
WTHREE CRMECEX 22 0D, BSIAZ V—=0 T %475 ECHOARBRTIETHD Z
LRSS,

Table 1-2 Sequences of 2°,4’-BNA/LNA modified ASOs used in this section.

ASO Name Sequence
ApoB-00521-BNA(13) 5'-AAtggccagcTTG-3'
ApoB-01261-BNA(13) 5'-AAggcttgtaAAG-3'
ApoB-02101-BNA(13) 5'-TCaaatataaGAT-3'
ApoB-05141-BNA(13) 5'-AAgctctgcaTTC-3"
ApoB-05701-BNA(13) 5'-ACaccctgaaCCT-3'
ApoB-08701-BNA(13) 5'-GTgtgtaaacTTG-3'
ApoB-09621-BNA(13) 5'-ATgattgcttTGT-3"
ApoB-10461-BNA(13) 5'-TGgtatttccATT-3'
ApoB-11001-BNA(13) 5'-GGttcttagtGTT-3'
ApoB-12241-BNA(13) 5'-TCagttttgaATA-3'

Uppercase: 2',4-BNA/LNA, Lowercase: DNA, All linkages are phosphorothioated.
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Fig.1-13 CEM method reflects in vivo silencing activity more strictly than does lipofection. To compare the in
vitro activity of lipofection (A) and CEM (B) with in vivo activity, Huh-7 cells were treated with each of ten different
ApoB-ASOs at 10 nM in the presence of 9 mM CacCl, in the medium or transfected using RNAIMAX. After 24 h,
total RNA was extracted and APOB mRNA was quantitated by gRT-PCR. Mice (C57BL/6, n=3/group) were injected
subcutaneously (at 10 mg/kg) with a single dose of each of ten ApoB-ASOs. Mice were sacrificed 72 h later, and
livers were analyzed for reductions in Apob mRNA levels. The relative quantification of APOB (Apob) mRNA was
normalized against the expression of the GAPDH (Gapdh) gene. Each data point represents the mean of three
independent experiments. The mean value of knockdown activity was plotted in the two-dimensional space to analyze
the correlation between transfection methods.
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S ALERFF LTV D ATREME DS R S 7z, F72. CEMIEILE MlIICIRS T, ~ v A
facb A THY . MEABL THAWERRFIETH DL Z LRI,
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Fig.1-14 Evaluation of the effect of CEM method in mouse primary hepatocytes. Hepatocytes were isolated
from 7-week-old C57BL/6J male mice using collagenase perfusion. Isolated hepatocytes were plated on type |
collagen-coated 96-well plates at 3 x 10° cells/well. After 24 h, 9 mM CaCl, was added to the medium in the presence
or absence of 100 nM ApoB-10177-BNA(13). After 24 h incubation at 37 °C, the knockdown activity of ASO was
assessed. Each data point represents the mean + SD of three independent experiments. Statistical comparisons of
results were performed by Student’s t-tests, *p<0.005.
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AFE TR, JAT ORI Z TTIC B O Ca® P HEZE (LS I E T ASOTEME~D J 2 % FRAiE L
ASO & (2 Es i ~CaCl, Z i % 7217 T, ASOOKDIEMEZ R B S M TE 5 Z L 2% A
L. AFE4CEM (Ca®* enrichment of medium) v & 4 L7, D%, O A, B
M B0k 2 s B A fRAT L. CEMIZIE, B4 22 IlafRIZIs VT Tk dfree-uptakeis: X
0 HAKIR B D D EHI ] CASODTEYEN T C & HILAMEDO EmWFIETH D Z & &R LTz,
F7o. CEMIEIL, TERD Y RT =7 v a L R LT, free-uptakel£=0in vivoll sl 2 35 17
DG E@OWHEBZ R LIz Z LD RN THRN /e ASO & Zh RIS T HEFI A 7 1
—=U T ELTOARRTFIEIR D Z e 2 R LT,

ﬁ%@%ﬂﬁ%%ﬂ%bki%i:ﬁUﬁﬁ@®mmmﬁé%@$%lﬁmﬁéé’k#

5. BUE, WFEH@RICIRS A STV D2, @HElE, FIAT 24 Y IBoOIEEECE
ﬁ\#4fﬁ8®%@M%%ﬁé@ﬁ%@Lmbfﬁﬂﬁﬁﬂxﬁ$ﬁ@ﬁﬁ%&ﬁ¢é
VENRDH D, o, BAREZ W56, LIXLIinvivoll 1T 24U TREIE O1E M

ZHEYNC PR TE RN ERnH D0, %@zﬁﬁmtbf\_ﬂgmﬁiimww BT
BOA U TEEEED A IRELD AL & 13572 508 CRIANEL D AR ZRET D &0 ) 2
ENREBEZOND, EEE, W TOORBEMIETIEA ) IEROEEZRHT 2121%, EA
REOH T NVETH L, LLRNG, EMFRNILERA Y TERIIx Yy VT —7 1
— CHRRMARICIL S A L. R PEORERT Z LR AREICR> TEREZ L5 in
vitro & in vivolZ 35 1) 2 E NI O HOF L, TOMBEZ K TSI T2 EKN LR D721 T
<L WFgEY — v & U CORIPNBIREM O A ) TRER DBAZE~D R b— X725 % 1515 %
FRICH 2D EEZBND, —J, free-uptakelE TiE, Jeib L7 X 912, invivoTOHENE
ZLOKBLTE S EEDN TV, IEEEZRTOILEE HuM & EOASORE RV ETH
0. Fo7eiEEE R T 5 CICLABBREOHIM ZE L, £7/2, Mlakic X > THMER
RESERDZ LR EOBHABK SN TV, CEMIEIL, ZMliCTAS I AT /HEZ2CaCl %
HENMEL T DASO & HTEFHZIRAINT 57210 T iIN#24¢ [ & W o 72 RO BERE D & 15
WASOIEMEDMRIH T E . o, Bix 7ok MRS~ 7 AWIREEEMIL 72 & CiRA < A %h
TholzZ Linh, free-uptakelb 1T 5 ERLOFREA R CE D B2 bND, £,
CEMiEIZin vivo JEME & OB ZREFF L7 HRHMIIA TE H720, BARIKIC L DB &
WIORRBEGR TEX D 2L 2E 25 L, CEMIEIX, RO VR 7 = 7 v a kS free-uptake
EOFIH RIS 2 LN TE AE»OZAiR A7 ) —=0 7ike LTRSS AR+
B D LR EN D,

—J7. DIHTO®WE TIE, AV TREER O ITIREERN BRI~ DIV IABIII A T R D%
—ZREREG L TG Z L ARIB SN TS 2 AERRNIZISIT HASODIR Y A A J1 =
RLNZOWTIE, REARHAZREANEL IZFEAEHLNTR > TORVONRBIRTH S,
PIREE SRR I Xin vivo & FHIEL D BARELY IAFZIZ K > Tinvitro CHARD AV TR & LY 1A
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DDA, HEE% 2470 536 TZ O EIT LD TLE 93, Kollers 3, SV40T7—T
PURDO KT U AV z =y 7~ 0 AH 5 L7 IR O MR 287 U, L2 shi L
7= U SRR ORI 72 free-uptake A HERF S5 Z L ITHIILTH VX, Z o L 5 2k
R LI L > Th, EERNOB DAL A I = X AR L MR ER SN,
— 57T, ARIOBRE G, FHEEEITAE T b CEMIAIC X 2 ASOIEMED [ EA3GRD b
Z b, invivollB U B IFIRIFEMIA T B REED A 7 = X MIHEFE SN TWD & AR
S5, CEMIEIZ L - Tlree-uptakelZ & 2 ASODHIIEINER V) IA RIS AMEE ST 5 &4
HUE, E7H 5T 5 TOROASODHIIAN IR A BB D 5 4y TR OFEN 2
R4+ % EThH, CEMIEITA MR TIEICR S L SN,
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wE CEMEZFIH L7-ASODER A 1 = X b OfENT

ATV T, CEMIEIZASODFTBLEHIIE L L TAHITH D Z LR ENTZA, £ DIE
P free-uptakeX0in vivollFigIZ 31T AIEME L FHBAR MW 2B 2 5 &, ZOIEMBKF &
LT, oAV TR ORI EL Y JAZ- M fE SRR IS 2R L T 5 TREMED R S
No, £lo, PIREEEITMIRTHCEMIEOMRDPHEGR TE 22 & EBRIZ, AERN MK
HICIE—EEEDO NN T ANGFIEL, TAT I EOMSES R0 E L fEA LIk fE,
U VBRI ELERETR LTIRIE, 7 U —Dh N T AA F 2 DIREED T TIFEE L
TWAZENSD WP DIEERER N vivolIFIRIZ 351F 5 A4 U SREE OIS MR BRI 5 5
LCWBAaEEELEZ BD,

T, RETIE, £7. CEMEZHWIZEOASOIEHEDR ERED L HIZLTEZ S
Dh>, = OVERET 21D 720 ASODHIRAN JFTECHRIE PN EL Y 3A I~ DB A fRHT LT=,
Z D%, CEMIENZNRZ RTEHA TEDRRRZLREE TWDLDM, T 7 MRS
MIEOHHE, ASOWIOH M X DR ORI T RRED 2 b ZfGE L=, & HIZ, CEM
EOIERBT OR A e L7z BT, CEMIEZFIF L. ASODMIREPNEL Y A Z <5 el PN i
L IEERBUCE 5T 50 T OWREIT o712,

F—H CEM kL FEEAEIZL D ASO OHIfRN BIEMENT

F—EICIIT HASOIETEDMHBAMATIC LV | CEMIETEASNTZASOIZY R 7 =7 23
kLD free-uptakelh & EIWVHBI AR L72 2 &, CEMiE X free-uptakelZ L 5 Al PNEL D
IAGROMBEERE, =2 FY — AR EORBAMEEL TWD I ENRBIND, 2
T, £7. CEMIEIZ X 220 RAASODHIRINERL V) A Pk Z BB A B 2 TN D D MRGE
T 5720, FHEEANLEEZFHA L, ASODMIRINRHIEZ i35 2 & & Lz, Cy3 Ttk
L 72 ApoB-ASO % A& FiiE Ak CHuh-TABM~E AN U, 24WF[I 1% O MR N SR 15 2 it L 7o /6 2R
ZFig.2-1lTRd, VART7 =7 v a VIETHEALZSEA, ASODZE  IIENICHTEL Tz
(Fig.2-1A), xfHREYIZ, free-uptakey: CHLY IAENLTZASODZL 1T, 1T & A EBEAITBIEL T
BOT, ZEACY Y Y — b= — L FAEERTHLONIEE A ETH -7 (Fig.2-1B),
B, TS DRTERSATOSIRE FEE LR TH 723, —F, CEMETEA SR
ASOlZfree-uptakeit T LTI BIE L FEEIL Tl 0 | AU vV Y — A L LREE
RLTER, EOEEIXE VBN -T2Z L b, ASODELY IAZERHEI L TWDH Z &R
Iz (Fig.2-1C), &b, <K OB T HEANCFIHENTWD U Vgl v U Likx
FIH L TASOZE AN L7 BROMIBN JRTE 2 fiftir L 725 5. CEMIEDRE IR &3t irgic, VU
BTNV METIIEIZZ SASODE IR BO Hil, ZHUIL LAV RT7 =7 v a Uik
THRONTZHRNRTEICEEIT 2 DO Th o7z (Fig.2-1D), ZNHDOFERMNEL, FL X I
AN LERNDFETH, TORVIALRKITR B2 D Z RTINS &I,
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CEM{E THELA X715 ASOVT, free-uptakeit THIH i 2 AN E D AR ITAE 5 2 &
TASOIEME AT LTV D Z &R STz,

Cy3-ASO
A LysoTracker
DIC Cy3-ASO LysoTracker Hoechst

scale: 50 ym
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scale: 50 um
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LysoTracker
C LysoTracker Hoechst
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Fig.2-1 CEM effect on subcellular localization of 2°,4’-BNA/LNA modified ASO. (A) Huh-7 cells were lipofected
with Cy3-labeled ApoB-ASO at 100 nM using Lipofectamine 2000 (Life Technologies). After 24 h of incubation,
nuclei were stained with 0.5 uM Hoechst 33342 (Life Technologies) for 30 min, following by staining of lysosomes
with LysoTraker® Green DND-26 (Life Technologies) at 75 nM for 30 min at 37 °C. After staining, the medium was
replaced with HBSS, and the cells were observed using a confocal laser scanning microscope (Leica, TCS SP5). (B
and C) Huh-7 cells were treated with Cy3-labeled ApoB-ASO at 500 nM with or without 9 mM CacCl,. After 24 h of
incubation, the subcellular localization of Cy3-labeled ApoB-ASO was visualized by confocal microscopy. (D) Huh-7
cells were transfected with the CalPhos™ Mammalian Transfection kit according to manufacturer’s procedure. After
24 h of incubation, the subcellular localization of Cy3-labeled ApoB-ASO was visualized by confocal microscopy.
DIC: differential interference contrast.

F T ASODHIFENER Y AT KIE T RE

HIRR N RTE DFEMTRE 5 . CEMIEIZ X D ASOTRMED e X, IZASODMIAEPNEL Y A
HOHIMER L TNWD Z LR ENT, £ 2T, ERRIZCEMIEIZ X > TASOD A
R IAHIMEE STV DORGET D72, £3°. ASODMIEPNEL Y AT 8 D & Befif bt
ZAT o7z, Free-uptakelZH L < IZCEMIED S TIZIWT, Cy3TaOLIE M L 72ApoB-ASO
ZHuh-THERIZASIN L, 20effl#%, 7 m—H A M A N U —%FIH L C, Cy3D iR & it
LT R A Fig.2-21277, T 720K & 5 BRI H B34 637, free-uptakelZEIZxf LT,
CEMIED A F CIL R HNTRE O B /2MABGRO bl Z &b 003 CEMIEIX
ASODHMIFENEL D A BARZEHE L TWDH Z EMH L E 2ol

200 - Fig.2-2 Flow cytometric analysis of ApoB-ASO
180 - delivery into Huh-7 cells. Cells were treated with
* Cy3-labeled ApoB-ASO with or without CaCl, for 2

160 - h in phenol red-free media, and washed twice with
140 T PBS. Cells (10,000 events) were analyzed using a
FACSCalibur flow cytometer, and the mean

120 fluorescence intensity of Cy3 was calculated using

CellQuest Pro software. Each data point represents

Relative Cy3-ASO uptake (%)

100 1 the mean + SD of three independent experiments.
30 4 Statistical comparisons of results were performed by
Student’s t-tests, *p<0.0005.
60 4
40 -
20 4
0 o

Free-uptake CEM method

WIZ, CEMIEDS, AIRRPNER D IAZTET T < BUY IABZ OFBINEGE R & D AT >
WCHEEE 5 2 T D OREET 5728, ZsGreenl-ASO & ZsG-N1-2R/HLEAIE 2 FI|H L .,
CaCL,ZiRINT % % A X > 7 % AL SH =B OB R & Wik Lz, Fig.2-3A1%. ASOD RN,
WINEFRE, WINtE. OWThd, b L<IEEN S OFAEHE TCaClyZ i L, 35?&@
ZsGreenllZxf 9" 5 ASODKDIEM: 2 FAM L 7 K55 CToh 5, ASO & [FIRFIZCaClz N L 745
121X, free-uptakeis & Lt~ TKDIEMED ﬁiﬂm D BTN, ASOWNAL, & L< :t%%i][l?’ﬁ
\ZCaCl,Z BN L - G & ITIEKDIE I ZIZITE(L LR o 72 2 &2 6 CEMIEIE, K01 Y ASO
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DHENICIR D IAEND AT v T2 EIBEL TWD EE 2 BN, £7-. ApoB-ASO L
Huh-7#lifd 2 AW CTRIBED EBR ZAT - 72 fE R, 010 . ASO & [AIRFIZCaCl, 2 i L 7235601
KDIEMED M) LGRS Hatle (Fig.2-3B). 2D OFERN G CEMIEIZASON IV IAE N7
BOMENERECT Y Y —AMHERESEDS L0 ) L0 b, ASODOHIKENER Y IAFZD
AT v T FIREL TWDZ ERHLNE o7,

120 |
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Figure 2-3 Addition of CaCl, at different stages of cellular uptake or intracellular trafficking of ASO. (A)
ZsG-N1-2R/HLE cells were seeded in 96-well plates in 10% FBS/DMEM. After 24 h, CaCl, was added to the
medium before addition of ZsGreen1-ASO (“Pre”), and/or together with addition of ASO for 7 h (“TF”), and/or after
removal of ASO and washing of the cells (“Post”). At 72 h after ASO addition, the knockdown activity of the ASO
was analyzed. Relative fluorescence intensity (RFI) was measured and is presented as the percentage relative to the
untreated control (UTC). (B) Huh-7 cells were seeded in 96-well plates in 10% FBS/DMEM. After 24 h, CaCl, was
added to the medium together with ApoB-10177-BNA(13) for 4 h (“TF”) and/or after removal of ASO and washing
of the cells (“Post”). At 24 h after ASO addition, the knockdown activity of the ASO was analyzed. The relative
quantification of APOB mRNA was normalized against expression of the GAPDH gene. The relative expression of
APOB mRNA is presented as the percentage relative to the UTC. Each data point represents the mean + SD of three
independent experiments.
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FB=H CaClLImEs Iz 1T BRI F R RE DM

ZNE TORMBHERY S, CEM IEIE, I ASO OFIINER V IAZEREE L TV DH Z L 23
S E oz, TOERATFE LT, VUBhLy y AED L HIC Ca MmO Y v
Fa & BRI BEAER A2 U, B2 BT 2 2 & T, ASO DOHMIRINELY JAZ Z {21 L T
WAHAMREMEN B 2 biLd, £Z2TC. £9. £H 2 H ASO DN ClIhs i IR TR
22 EDEABEE TWRVOMRIEEZTT) Z & & LT,

ASO DIELFEE T T, 10% FBS (fetal bovine serum) &7 DMEM (Dulbecco's modified Eagle's
medium) FZHUCAFEIREE D CaCl, 2RI L, B—X VA % —F ) ZS (= "—4h) 12X b
Y RGELIE (dynamic light scattering, DLS) ZFf LT, ¥R -8 (Z-Average) & %57k
FR% (polydispersity index, Pdl) % fi#t L7-f5 5% Fig.2-4 |29, 77 7 D EEPRI 142,
P77 7 3B E R L TR Y . ZoHEEED /NS VIE EZE R B ORLA03
B LTS ETFREIND, ZORRNL, BWizZ 212, ASO BFEL7eL &b, i
\Z CaCly Z S5~ 57217 T 100 nm F2E ORI S 4L, 2>, 9mM BLEDORE TIFIX
LERBGBORLA BRI TND 2 EN oz, —FH, MgCLZRMLTHZD LS
PRI DRI R R ENR DT 2 b, 2O X 9 R OFRIT Ca™ IR i 7
BETHLEEZBND,

10 mm7-Average (d.nm)  —m-Pdl 12 Fig.2-4 Dynamic light scatteri_ng
(DLS) analysis of culture medium
120 A » supplemented with CaCl, or MgCl,.
1M stock solution of CaCl, (A) or

z 100 1 | 08 MgCl, (B) was added to various final
< o ' concentrations in 10% FBS/DMEM
@ 06 T containing antibiotics. The average
g e icle size and polydispersity ind
£ 50 - particle size and polydispersity index
z | 04 (PDI) of media were measured by
™ 40 - ' using Zetasizer Nano ZS.
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T, WIS, ZOXDBRADED LD BREFHSEME T TR T 2002250 T, kD
FEM 72 fRMT 21T > 72, Table 2-1 1% CaCl, <> FBS, ASO ([Z2W\ T, ZILEIRN, RO
KRB TR 728 & 20 WU R A it L T2/ R Tdb %, CaCl, X FBS Z IR L TV 7R Seff:
TIE. BRI TERRITRRD B2 o 78, Il %2 & TeBE Tl 14 nm F2EE OB -3 %2
ELTROONIZZ EnDE, ZNHITMIERSICHKRT 2 BN, —F, MG
£ T C CaCl, Z WS L7=85A4121%, 2000 nm T WEKZREBEMN R ONT-Z LD, Zhb
XY VBEAIN T AOEBHTH LT EB O, Zhbicxt L, i OFAE T T CaCly
ZIRIN L7235 82 D F, B3 HLD 100 nm B2 ORI 12338 BTz, £z, BIRRWZ L2,
ASO IRIMOFHEIZ 3D BT, Z DRI RIS BRI b hro 722 L5 CEM
ENRHRZ R TBRIZART 5 100 nm F2E D H3 Ok F1% ASO & 1T L TFEEL T
BT ENREE NI,

Table 2-1 DLS analysis of culture medium supplemented with CaCl,, FBS or ASO.

cacCl, FBS ASO Z-Average (d.nm) Pdl
(9 mM) (10%) (1uM) mean + SD (n=3) mean + SD (n=3)
- - - 26.0 £+ 4.0 0.83+0.17
- - + 439 + 9.2 1.00 £ 0.00
) N i 144 + 01 0.35+0.01
- + + 144 + 0.1 0.34 £0.00
+ - - 1923.7 1635 0.06 + 0.06
+ - + 1848.3 +443.4 0.41 £0.23
+ + - 1073 £ 11 0.14 £ 0.01
+ + + 106.8 £ 0.6 0.13+0.00

FZTRIS, 2SR 2T 5720, FHimfEFBE#EE (transmission electron
microscope, TEM) |2 & A fi##r 24T > 7= (Fig. 2-5), £79°. FBSEASOZ & TesfTix, DLS
TORENTRE R & R, MG ST 2 & Bl 515 nmEEE DR -3 Mg STz, £z,
I3 OIEFAE T TIE, WWREIRIC LY | IEMERBEITIZ T E 270~ 7273, DLSORER & [F]
Bk, CaClL,OIRINC L 0 ERZe BB S iz, — 7. CEMIEDO ST (10% FBS + 9 mM
CaCly) TIERIEY . ASOOFMEIZEID 577, 100 nmE2EE DR -3l S vz, 72721, Bl
RV &2, ZOTEMTOATRER S 100 nmORL X H— D K & Aok 1~ Tlid/e <,
MIERSTICH KT 215 nERE DRI EE LTI D TH D Z LR LN o7z,

ZNE TOKDIEMEDOFNTHE R LR FIRDOT — X 2 5 TELT D & BBk 1
FERDEE & 59 mMEL EDCaClLiIN CKDIEEN L EMICHEE TE 5 Z &b CEMIED )
BRI, CaCLESINC & » THLIE RSy DR384 L, 100 nmERfE Dk DEA IR
R END Z N> TWD ERIBREND, Fio, MIFHFITIEZ L DX X7 BT
ET D0, ZFDKIBO~65%IXIMTET /LT I N EDHTEY . TV A XTax4x14 nmDEEE
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MTh5Z L aBETH L MIET LT I 2 BNEE LIR - ANERL LT % FTREME RN E 2.
b5, CEMERZIREARTITIE, P TZ 0 X 5 R FOESENER SN D Z &7
HETHY, ZOLI REEGERBGFETHZET, =0 F¥A b=V R EOASODANE
WD IABDMEE S TWD O LILRY, —F T, AEROMET OV T LREET
25 MMERFE ICHERF STV B8, IMIEIF100% D&M L 22 5720, D XL 9 & Fickswn
THHELORFDOESERBPIEEL THD D0, £72, invivollBW T H A4 U TREEO M
B ARICHIET VT I R T AREE L THD00, BIRIENE ZATH D,

200 e ' L

Fig.2-5 Analysis of culture medium supplemented with CaCl, by negative stain transmission electron
microscopy. (A) 10% FBS/DMEM + ASO (B) the CEM condition (10% FBS/DMEM + 9 mM CacCl,) (C) the
CEM condition + ASO (D) DMEM without FBS + 9 mM CaCl, + ASO. Bars in left pictures represent 200 nm
and the bars in right pictures represent 100 nm.
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B BROBREESEN ORE

ZNE CTOMITHERD S CEM IED M T TAEKT DR+ DOEARIT ASO & 13l LT
fFEL, MA~MERA L Q0D Z VR S N7z, 72, §Hi~D CaCl, DIRIIL, EEMWZ
HTH2 R 0BEETFAI FOEARIC L D BEFRE CN0hF A=y 7 _TF N %
A SHET PNA OEMEES D E VI HE DL RS TS ZEb, CEM I
i DB R AR IECETIRAEE T, ASO LIS DA U TEERIC bR A2 R T OTIX RV EH
2 Hib, €I T, CEM LT 2°,4-BNA/LNA &ffi ASO LIS ED X 9 BRI R % o
FTON, TOMOERRIZK T HINAMEERGET 5 &, B ECER O R 5%
FIHT 52 LT, CEMIEOIERA N =X L EEHT 2 ECHERLMAEZSGLZ L2 HIE
LT, Bfma 1T o7,

SIRNAIF2EH{ THERK 41, BITHIIEIZ 3\ CRASIRF AT EEFIMRNA D7 B 2 1] ¢
XHZEND, ASOLFREICIAK FIAENTWAA Y IRBROIFETH 528, i@H . siRNA
IXEICRIRORNATHERL S H, —EBICEfiZ e L CHLREMNGREE 720 | BEHCim L
72 720F ClXfree-uptakeiEiZ K AW RIFHERR TE 20, £ D7D, siRNAZ N ~E AL |
Z DR EMFET 5 121%, Lipofectamine® 2000<°RNAIMAX 72 £ D i I 003 A GRS A —f5e i)
RSN TV D, 7272 L, siRNADTEMEZ B R R < FHliT 121k, @E, EH T 5580
AR AIERRIC L > TR b3 2 BN S 5, CEMIENASOT 1T T722 < | sSiRNAIZ S A
< WA AREDMRRET 2 728, ASOD 1 1 (ZTable 2-21Z7~ 9 ZsGreen1°APOBIZ %15 %
SIRNAZ VT, Z OKDIEMEIT KT 5 50 B 2 bt L 7=, Fig.2-6Al%. ZsG-N1-2R/HLEffu A
T, ZsG-siRNADKDIEMIZ kT 5 CEMIED#h R % | F 7=, Fig.2-6Bi%, Huh-7HH}E% H
W, A FEAPOB-SiRNADKDIEMEIZ %45 CEMIED RN R & Bk L7-4E T 5, siRNAGIN
2411 D AT BT, CaCl, Z Wi L 72\ Mfree-uptakel: D ST, 1 pMDSiRNAZ RN
LTHWFN 2 KDIFMEIZRD bR -T2, V- Z L1, CEMIEDSLRMET Tl
AIARIZ IO TSIRNAIZ X AKDIEMERFRD iz, b OfERN S, CEMIET
2>, 4 -BNA/LNAEAFASO7E 1T T < | BEMEMEWNA U TR TH HsiRNAIZK L THIAL
B FETHDL ZERHALNE 2o T,

Table 2-2 Sequences of siRNAs used in this section.

siRNA Name Sequence
< GSIRNA 5' ~GAGAACUGCAUGUACCACGAGUCCA-3"
St-Si 3' -CUCUUGACGUACAUGGUGCUCAGGU-5"
ADOB.SIL 5' ~CCUGAAGUUUGUAACUCAAGCAGAA-3"
pob-si 3' ~GGACUUCAAACAUUGAGUUCGUCUU-5"
ADOB.cio 5 ' ~GGGACCACAGAUGUCUGCUUCAGUU-3"
poB-sSi 3' -CCCUGGUGUCUACAGACGAAGUCAA-5"
. 5 ' —~CCAAUACAAGUUGAAGGAGACUAUU-3"
ApoB-si3

3 ' -GGUUAUGUUCAACUUCCUCUGAUAA-5"
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Fig.2-6 CEM effect on the knockdown activity of sSiRNA. (A) ZsG-N1-2R/HLE cells were seeded in 96-well black
plates in 10% FBS/DMEM. After 24 h, ZsG-siRNA was added at 1 pM in the presence or absence of 9 mM CaCl, in
the medium. After 4 days, the fluorescence of ZsGreenl and DsRed were measured. RNAIMAX (Invitrogen) was
used as the positive control for siRNA transfection. (B) Huh-7 cells were treated with 1 uM ApoB-siRNAs with or
without 9 mM CacCl, for 24 h. APOB mRNA levels were analyzed using gRT-PCR. The relative quantification of
APOB mRNA was normalized against expression of the GAPDH gene. Each data point represents the mean + SD of
three independent experiments.

_30-



—77. CaCl,OEHI~DIRIC k- T, 7EEfEL7-Ca™ & EiED U RS A I DA BMIC X
DERERRMEEERIC L > T, b LI, MiEF X7 LR EAITRE ST 5 Z &L TASO
RIS Lo TRVIAEN TS DO THIVUEL, B AR, ¥ X7 LOMAEERHIZ
FRLNARNZ ENMBEN TS5 L7 51 1 S84 (phosphodiamidate
morpholino oligo, PMO) TIZCEMIEIZ X 5 #RITBO SR Z R TFRIND, £ I T,
Table 2-3/Z < T ELFIAFIH L TPMOIZ KT 5 CEMIED N R D FEEIRGEST 2 2 & & LTz,
Fig.2-7127~: 3 & 9 1ZST6-PMOIX, STAT3 (signal tranducer and activator of transcription 3) ™
pre-mRNAIZ/EF L. Exon 6% AX v B 7 XL Z LT, 7L—AV 7 b EFHHR L. Exon7
WIZPTC (premature termination codon) % HHEL S5, Z DfEE, NMD (nonsense-mediated
mMRNA decay) |2 & ZmRNAGEERHET 2 2 & T, FERIICSTATIORBEZ (K F &5
ZEMTE A%, Fig.2-8AIE. Huh-7HIKE A FIV N TSTE-PMOIZ L HExon 60D 2% v 2 7D
A 4% %2 RT-PCR (reverse transcriptase polymerase chain reaction) CE#HT Lf:f-f:*é"ﬁ“(“;% % CaCIz
Z WA L 72\ free-uptake i D S Tld, Exon 6D A% v B0 ZIHIEIEERD HIR D> 72D
*FL. CEM?%‘@%{&FTT“ . Btk he— & LUCHIA L 7=Endo-Porter (Gene Tools ﬁ)
ERIERIZ. 1Z1F100%DZNE TEXON 6D AKX v V' 7V 3R S iz, $£7-. Fig.2-8BiEZ D%
DSTAT3 mRNAJEBLE % | Fig.2-8CIZSTAT3 X 7 BELEAMRNT LT-ERTH D, WI
IZBWTHEEME= > v —/LdEndo-PorterlZ VL3 2 @ WOKDIEPEDS TR bz, Ziub D
FERDN D CEMIEIL, FHERER OPMOIZK L CH AR FETH DL ERHL N E o7z,
Flo. TRERIFFHZ, CEMIEIZ X 54U T OTEMHEEIL, 01XV | CaCl,OE i ~DHs
IMZ & - THEHEL7-Ca® L KR D UV EERE B DA TERTIC & 5 HaE R 2 B R i &
Ry L IRRERANICHE A LTIEASODSKL - L 72> TV IAEN TV DD TiEAR L, K10
BHRITA Y TR LML U THE(EL, AU TEBOMBANIY AZREZREL TW\D Z
R E N,

Table 2-3 Sequences of PMOs used in this section.

PMO Name Sequence
ST6-PMO 5'-CATTTTCTGTTCTAGATCCTGTT-3'
NC-PMO 5'-GGATGTCTTGCTGGACGTCGTTA-3"'
96nt 82nt 95nt 152nt
premin L B v 5=
ST6-PMO PTC
7 8 |-

NMD

(nonsense-mediated decay)

Fig.2-7 Knockdown of STAT3 by exon skipping and nonsense-mediated decay. ST6-PMO targeting the boundary
region of intron 5 and exon 6 in the human STAT3 pre-mRNA provides exon 6 skipping, and induces RNA
degradation by nonsense-mediated mRNA decay. PTC: premature termination codon.
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Fig.2-8 CEM effect on the activity of PMO (A) RT-PCR analysis for STAT3 pre-mRNA splicing. Huh-7 cells were
treated with ST6-PMO with or without 9 mM CaCl,. After 48 h, STAT3 pre-mRNA splicing was visualized by
polyacrylamide gel separation of RT-PCR products. FL: full-length, Ae6: exon 6 skipping, NT: non-treatment, NC:
negative control. (B and C) gRT-PCR and western blot analysis of STAT3 expression. Huh-7 cells were treated with
ST6-PMO with or without 9 mM CaCl,. After 48 h, STAT3 mRNA was analyzed using qRT-PCR (B) and STAT3
protein was analyzed by western blot (C). For qRT-PCR, the relative quantification of STAT3 mRNA was normalized
against expression of the GAPDH gene. Each data point represents the mean + SD of three independent experiments.
B-actin was the loading control for western blot. Endo-Porter was used as the positive control for PMO transfection.
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—J., AR L7k Hic, EBMEZATHH LV BELETTAI ROBEERSIF A=
7 XTF REfm LtPNA@fHﬂHﬁWH& DiAZ, b L < ITMaNEEIL, CaClyZ K5l N
THZETRESND EWVWIFELRINTWVWDH I LD, HRLIFEITTAI NOKZ%E
EEHZ RN L 7B DG F R B U R Y — b L AR TR L T-ASODTEMEIZ R LT h
CEMIEITN R & R T OMRFAEZ{T - 72, Huh-THIIEZFEFE L7232 H ., 9mM CaCLOREM, b
U< IERBMOIRIET, RENVILT T 2T —EHRET T A KT HpGLA.50 (Promegath)
RSN L, 48FFEI e DLy 7 = T —VIEMEZHIE L2 R 2 Fig.2-912 7~k 3, 9mM
CaCLISIM DA o 59, B~ F 2 I RDNAZ TSI L7221 Tk, £ OBIEF%
BUIRERCTE erole, —FH, KR E L THEBLIEY VALY T METIE, IS
MU= T A FDNARIIRF LIy 7 = 7 —BIEEOBMARD bz, 20 &
B, RNEY CEMIEIZIERD Y VAN T MEL TR DA D= AL E[1T 5T LR
SNz, —F, Bio-EARIEKTH HRNAIMAX Z AU TZsGreenliZ x4 5 & FEASO % U 7R
TV a ECE AN LZEOKDIEEIC R L, CEMIED YR Z ME L 725 3 A Fig.2-1012
KT, WTHLDOASOH CaCl, IINOA B CKDIEMEIZZE TR biZe otz &b, VAR
Ty 7 2% TERC L T ASODMIRINER Y JAHRTEHEIZIZCEMIEITN R AR E 2N 2 &35
Mot

IO DOEFERI G CEM IEITEEECEM KT T, Fix oA ) TEIZIA<
FIATELFETHLMN, 77AIRDNARIV AT Ly 7 A% LTz ASO Ol EL
DIABRIIBN R RS TN e yinoT-, Fiz, AEMO 2°.4-BNA/LNA Effi ASO <
SIRNA 7213 T7Z <, PEBEMR O PMO IZHEIRZR LI Z Lr b CEM HEIZ X T ME(EdE
DA B =X LIE, Ca LD VU s S OABM BN EHAH AR L, BT 2R+ 5 &
W LD, CaCly IsINC L » TR SN DR OEESIRN A Y THEEE & 130T L TR EL
0 A ZSOHIR NI 72 AR L TV D Z ERIE X T,

6000 - Fig.2-9 CEM effect on the transfection of
o30ng/well plasmid DNA. Twenty-four hours after

5000 A seeding of Huh-7 cells, firefly luciferase
@100ng/well expression plasmid, pGL4.50 was added with
m300ng/well or without 9 mM CaCl, in the medium.

4000 - CalPhos Mammalian Transfection kit was
used as a positive control for plasmid

3000 - transfection by the calcium phosphate method

(Ca-P). At 48 h after transfection, firefly
luciferase activity was measured using

Relative Luminescence Units (RLU)

2000 1 ONE-Glo Luciferase Assay system and is
presented as relative luminescence units
1000 4 (RLU). Each value is presented as the mean +
SD of three independent experiments.
0 =) P S— v — PR .
Free-uptake CEM method Ca-P
-1000 -
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Fig.2-10 CEM effect on the transfection efficiency of cationic lipid/ASO complexes. ZsG-N1-2R/HLE cells
were transfected with ZsGreen1-ASOs using the cationic lipid transfection reagent Lipofectamine RNAIMAX
with or without addition of calcium chloride. After 48 h, the fluorescence of ZsGreenl and DsRed were measured
and knockdown efficiency of each ASO was calculated by dividing the fluorescence of ZsGreenl by that of
DsRed. Each data point represents the mean + SD of three independent experiments.

BHE CEMIELShRNATZA 75 V—%FALEGFAZ ) —=vF

2’ 4-BNA/LNAESi 0 X 9 7 ERE R HAT OBHFE ISV ASOILFRFRI7Z2DDSF ¥ U 7 — 73
72 EBHINVivoIZ B W TEWKDI R Z /R T XL S 127 o 7o, EBRZED X 512 L TRlia

WCH A FE ., TEFIEBAL £ Tl STV D D0, £ O R 7o V8 A IR 72 BRAE N 12
NTWHONRERTH D, 72721, 22,4 -BNAILNAEAGTASOILin vitrolZ 33U T # 3B G M
L CHIFBNA~ERD IAE I, D, EOTEMEIX, invivoCORREZ KM TEHZ L0 b,
free-uptakei: |2 X D HIAEPNER D IA AL, invivo & [AIERDEL Y AR NG L TW\WD Z &2
FREND, LnLRnRns, free- uptake/ff & o e iEMEZ R T O EpMEL EOEVWASO
RECEMMMBET A2 LERH Y | MIERIC L > TEMME D RE S R 2 &b, HiE
fENT 24T O L CEMBEOMENEIN TV, —FH, ZRETORFHERN . CEMILIX
ZOVERBEF & LC, free-uptakeik & [RIAR O HL Y IAAFREE Z (L LT D AlREMEDS/RIZ X
710 ZZ T, CEMIEZFIAT 5 Z & T, ASODMAINEL Y JAZOM T, TEMEFEL 72

RO D0 T ENRIICEERE TEZ 50 TiH/enin B 2. CEMIE & shRNA (small/short

hairpin RNA) (2 X D8 3B 74 727V —2FH L=y FO R 7 ) —=v T %
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FEhtid 5 Z & & Lz, shRNAZ A 7'Z U —|Z(ZCell Surface, Extracellular, DNA Binding & > 9
¥ —U— RICEET 549221851 212 & L 72#H2750080 51| OshRNA THERL S 41 2 Cellecta
ft:>Decipher Library (Human Module 3) % {#] L 7z, Decipher Libraryi%, 7 —/1DshRNA
FTATI7IV—=ThHH, LUyFUANART Z—IZHEHINTWDLZ &b, Mz L
FOANAV AT LEZFIATH LT, =N WMITA T T ) —2RABEAARERZ
L Eel BES ) AMBRAEND O TRBYICERRN/HAFTEL2L, SHIT. &
ShRNA [ZHFRAY N —a— FEFZRIER S — 7 2o =T+ 2 2 Ltk B
DEBRICEIGF DshRNAZ A Z)L—T» EDORRIJCFEETE L L 0I AT v b
MEET B 5% (Fig.2-11),

shRNA specific bar-code

us \l, UbiC TagRFP Puro FALTR
%IIIIIIIIM

shRNA sequence

/ \ Pol Il
transcription C Dicer
IISERSEMM Loop Antisense  Term | —— I —— I
hRNA siRNA

s

Fig.2-11 Decipher shRNA library. Decipher shRNA expression vector is based on lentiviral system. The lentiviral
vector expresses shRNA from a constitutive U6 promoter and contains shRNA specific bar-code, puromycin
antibiotic selection and a red fluorescent protein marker.

—J7. ShRNAZE AT Hffifa s Uik, 5% 56— CHEE L 7-ZsGreenlZ & Bl Al A
T HZsG-N1-2/HLEMIE Z IR L 7=, 7272 L, ASODOKDZNHERLHHIMEDIXH X & XD
MZ D10, F7 . M LT2ZsG-N1I-2HLEMIILDOEMMN H v v 7V 7 m— o 2 B L
ZsGreen1D s JGREE & ZsGreenl-ASOD KD R {4+ 5 27 v — 1 ZsG-N1-2/HLE-s1ifi i &
B L7z, T D%, ZsG-N1-2/HLE-s1#lfEZMOI (multiplicity of infection) 231LAF & 7225 K 9
IZShRNATZ A 7 Z U —FBILL U F U A VA E R S, Ea—n~A 2 UAFE FC3H MEE
7 L., ZsGreenl & shRNAZ ILF B4 2 22 E R BN 2 (R L7, 7235, sShRNAFEHI~
H—\ZIX T A NV AEGHR D~ —J— & LT, REsE S /37 T % TagRFP (red
fluorescent protein) OFEBLL = MR SN TIH Y | ZsGreenl K Dk ta & TagREP H & D
TREDESDP IR TE /22 Lv b, shRNAZ I BLT 5 ZsG-N1-2/HLE-sLHi i D FE [ 3
BISECE 72 &M L7- (Fig.2-12), =Dk, Zh 6 OHiIfuEE %2 FACS (fluorescence activated
cell sorting) % FIVNTHEHT L. ASORIRMI THRIS0% DML & F 4L 5 FEIIZ 7 — R &% E L
Tzo TIUHOHEMIE, CEMIEZ AV TZSGN1-120-BNA(L5) & H AT 5 Z & T, 2KMIC
ZsGreenlDEEAMET L, £~ 7 b L7228, ASOfF/E FCh 57— MITER DMl (5
18%) % YV —7 4 72XV /B L7z (Fig.2-13),
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ZsGreenl TagRFP Merge

Fig.2-12 Establishment of human hepatoma HLE cells stably expressing ZsGreenl and shRNA library.
TagRFP was used as a marker of lentiviral infection to establish ZsG-N1-2/HLE-s1cells stably expressing ShRNA
library.
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Fig.2-13 FACS sorting of ZsG-N1-2/HLE-s1 cells stably expressing shRNA library. ZsG-N1-2/HLE-s1 cells
stably expressing shRNA were sorted on the FACS by using ZsGreen positive gate in the presence or absence of
ZsGreen1-ASO and 9 mM CacCl.,.

D%, MU Z IR U, B, FROEBIEZ Y IR L7z, IR L7oHiiao
XLy & [D Sort +ASOJ #EL U THFER(E LTz, 7272 L. ARERECIRM S oML,
BFEAINTASO D E AL MK > 7= HlAECshRNA D 38 BLC IR FLAGICH 6 AN L 7= A
MELELGEEND ETRINIZTZD, ASOZPINE I H# U a2 DWW T H [H
ROy =7 ¢ VBN 2R L, JERERE LIcflao <Ly M4 [© Sort) HEL LT
BHAEMRAE LTz, & DI, ZNB22QEHEOY 7T Z T, FACSY —7 1 > 7 RIDEHE &
NTWARWHIIER O~ v &2 @ Pre-sort] & L, ZHHE3Y L FATHONT, B
MDA~ Ly b5 7 ADNAZ I, RS — 2 2 —1 2 CHRiE S v 7 M e 23
{RFFT D ShRNADEFIfFNT 21T - 7= (Fig.2-14), &Y > 7 /L ClAIE ZAV72shRNAD HI 6 |
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P T NQROITKI L, Y 7O TI0MHELL EEHE S AL7ZshRNAZF L7 & 2 A, 1
Zhb44, 152FFN 200 L WTNOHBIZ I T H30F5 L LiRiE S 21 72shRNAZ fifi
L 7B, BR2TECHINFIE Sz, 2405 OshRNADMER) & 4 5 a1 DY A b & Table 2-4
\RT, 2D OB FOPITIT EHMET L2 & fASO@KD)dJ%%ﬁ%% S A s S

Thbb, AW, ASODOMINELY AL, IEMHRBLUCEE 20 T3 F T
WnETREINS,
Sort +ASO
CD’ v
Pre-sort Sort
o]
Sort+ASO >30  £&,, |
83
150 2 15 27

. T - : et TR SR TR PR, Ty
g | o [ 5 WRRT i e S )
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Fig.2-14 Selection of shRNA concentrated in the sorted cells. The sequence of shRNA was analyzed by
next-generation sequencing. The shRNA lists were compared between the sorted cells in CEM condition and
pre-sorted cells, or between the sorted cells in CEM condition and sorted cells without ZsGreen1-ASO. The fold
change of concentrated ShRNA was plotted in the two-dimensional space. 27 sequences were identified as a ShRNA
that were concentrated more than 30 times in the CEM condition.
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Table 2-4 Gene lists generated by fold change ranking between sorting sample with and without ASO.

Fold Change
Refseq Symbol
Sort +ASO/Pre-sort Sort +ASO/Sort

NM_005866.2 SIGMAR1 75 104
NM_032808.5 LINGO1 182 96
NM_001168322.1 CD300LG 33 93
NM_015378.2 VPS13D 32 92
NM_052875.3 VPS26B 66 89
NM_020147.2 THAP10 107 83
NM_001318.2 CSHL1 405 79
NM_001007249.1 OR8G2 33 73
NM_017495.4 RBM38 63 73
NM_020848.2 KIAA1462 42 67
NM_018310.2 BRF2 154 65
NM_001161580.1 POC1A 96 62
NM_001134422.1 CDV3 135 52
NM_032301.2 FBXW9 116 48
NM_022779.7 DDX31 125 47
NM_020894.2 KIAA1530 34 45
NM_024837.2 ATP8B4 43 45
NM_025232.2 REEP4 42 44
NM_017742.4 ZCCHC2 67 43
NM_001081550.1 THOC?2 72 43
NM_020319.1 ANKMY2 63 42
NM_001009991.2 SYTL3 52 40
NM_001143824.1 SLC38A4 53 39
NM_001012728.1 DPRX 94 36
NM_020827.1 KIAA1430 49 34
NM_001170790.1 MFSD5 126 33
NM_018967.2 SNTG1 82 30

IHIT, INDOEMBEFOFNE ., FMIEECASODFIEN A > T H I EAIZASO
DAL EL Y IABRLTEMRBLUZ B > T\ D 0 F &2 FET 5728, Huh-7#lifu & ApoB-ASO
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ERNT2RA 7 ) — =0 7 & FE i LTz, BARRIZIR, 271OBMEE 12 LT, 3E519
DOSIRNAZFRET L, EALE L ZHUh-THIfIZE AL, CEMEZFIH L CTApoB-ASO % & A
L7z, ZDt%. siRNAZAIZ X 2 SR8 H & OB E L2 MRS 5 & HiZ, ApoB-ASO
\Z K DKDEAMNTT 5 Z & T, ASODOKDZ I S 2R T2 3E LTz, £ ORER,
< & 2oL EDSiRNAIZ L - T, FERES T ORBUL N MR S 41, 72, ApoB-ASOIZ
X DKD % S B 7285 & L CTVPS26B (vacuolar protein sorting 26 homolog B (S. pombe))
& BRF2 (BRF2, subunit of RNA polymerase Il transcription initiation factor, BRF1-like) ?™2->%
A& L7 (Fig.2-15), VPS26BIE. i@ O a2 B> % vacuolar protein sorting L{B%
D—oOTHN® 2o RV —Lhb FF % :z;vvﬂ%%f\@%ﬁ?ﬁ§7 2R DIFFT IR
724 % 7= retromer (VPS29, VPS35, VPS26 DA E) DOHERKIK 10— > T 5%, Ming
Sk, W TS (AR B 1K 1A PIRetro-123SSO (splice switching oligonucleotide) <°

VA

ASO. SIRNADIEMEICH A 52 5 2 L2 WE LTV A, ZoE»ns . VPS26B A FH #
W L7 2 & T Tt ORI N A5 15 ASON U VY — K THfiR % 5 1) % R0 B

Ty RY =L bilEET 2 A7 v AT Lo iiERZE 2 bhvd, —7F . BRF2IZRNA
RY AT —PMOEERHBICEGTEAEOY 7=y hTh 5%, ASODIEMIEI & D
BIE XA CTH B0, IFERE SN-PSIERHASOICHE & DHilaN & > X o—> & LT,
RNAR Y 27— R OEGHKFER - CTHHLanFESNTEY . TORBEEZMEITH 2 &

T, ASOIEPEDEI B 38 b TV 5%, BENIZI W TASO & EERIRNAZE A L. RNase H1

PMEAT BRI OO HHAMEHA L TWDRIEEE S B 2 5L, ASODIEMIEHL & D

BHEEMERN BRI ZATH D,
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Fig.2-15 Effects of target siRNA on the potency of ApoB-ASO in Huh-7 cells. Huh-7 cells were transfected with
VPS26B, BRF2 or NC siRNA. Following siRNA treatment, cells were transfected with ApoB-ASO for 24 h. The
expression level of VPS26B (A), BRF2 (B) or APOB mRNA (C) was analyzed by qRT-PCR. These values were set to
100% in the NC siRNA (A and B) or untreated control (UTC) (C). The bar graph shows mean + SD (n=3). *p < 0.05,
as determined by Tukey’s test.
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ARETIX, £9. CEMIEIZ L HDASODOKDIEMER EOEH A I =X L E R D T2, BT
FASOZ H W= AN RTEfRT > 7 o — A kA b U —ZHWEASOD E &ffT, 36 LN
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fetEd 25 = & THRERAIIZASODIEME Z IR LT D Z & 03 RMR S 7=, Free-uptakei: i
WRTEBIE TR O X 910, KIROWFEMIL CIXASOA i HUICHL Y IAZ, MIENIZE
FET 20, ERICEREZ B TE20IIENLDIZADO—HTH D, Geary b ik, iz
BT DASODEL Y IAFIZIXZE D KERSY % 5 6 2 non-productivei® 4 & %z o producitvei i o
205 ERBLTNEY, ZOEFANLHENT SO THiE, CEM#EIInon-productive
B2 S5 2 L THRNICERE L7-ASODF e AR L7=72> & L < 1. producitve
TR A R BB TARAE L 7 ATREME DSV RIB S U D,

—7J7, DLSIZ X DRI EROFHTCTEMIC X 2B OF5 S, CEMIED SR 2 R3¢
I, MIE Sk 15 nmREE DkL - THERK S 415 100 nmARJE Ok T OEA RPN T D
L ERM LT, ORI TIE. F 0% A REFBSHO X Ly G RO LHERT 2 &
FRETNAT I THD LTPREND, 7o, Dy DFmEFOFERADO—> L LT,
TINTILREDE LRI LFEALTND Z L% #24id1210% FBS & 9 mM CaCl, 73 377
L7258 D 72100 nmiZE ORI OEARBHER SN LS CERNT AT 2 v L Bbh
DRIFREOFEAZIRE L, EAEREFR L TWDEO0E LRV, Al ki1 ORER K
ICCEMIEDEFREFE ORI E TIXH LN T D Z SIETE o728, 2?0100 nmfLE
DR DELRDOFIENCEMIEDFE L 720 | ASODABIEBNEL D IAZ A LTV 2 Al HEM:
NEZBND, ERBFEOREDE LT, PSIEMILTZASOLT AT I v Liia+5 2 0%
E2HEASONFEA LT VT I U NCa THEE L, I TOHEAKRETERTHZ LT, <
7t )P A h—= AR EDEHT Y R A b= ZAREDTEM LS, #ERAYIZASOD
B AHBEPEML TWDDOE Live, — 5T, ASODFEEIZEADL & K DHES
RONELRLFRBRIIZIE AL A SN2 72 2 & FEER OPMOSRCZE ENE DKL siRNA
WCHRER LTI EE2B XD L, BWIC L DEEEACHE LM 72 S Cl g AE
MALTWAOTIEARL, AV TElE & MSE LT, R OB HIRE IR Y AT 2R L
TWAHAREELEZDNS, &5IC, Ca Il M- AN DI TIZ b IFELTWA Z
EMB L invivolZIB T HASODE Y AL HIRIZH LG L TWAHATREME S & 0 | Z O BIEPE)
BLRRNE ZATH D,

Fo. IHNETORFHER S, CEMIEIZZDOIEREERF & LT, free-uptakeit & [RIEE D HL
VIABRRBEIAER LT D 2 EAVRIR S 47z, £ 2T, shRNAIZ L 585 - BN 7 A
77U —%FIM L. ZsGreenl-ASO% CEM{L THE AL, ASOTF(E FCHH IR 2 R FF T 2
HfE 2 R fE 95 2 & T, ASODER Y IAARCHR N6 12 B30 5 43 T- A S0 RAVICKE V AT Z

_40_



EMTEDLEEBZ, ATV —=2 T % ToTz, FORER. BBMHNZ XL > TASODZ)
REWHSHTZ L BN BB FHZIFERBKLT LI N TE L, 61T, Mk
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HMEREIRNE ZATH D,

feds. UTAE, PSIERGZ M L 72ASO & it &r B AIMN & o /87 BSESKIRE Sz s %
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% DF U R7IIFEBL AT LT HASODTEIEICE L Z 5 2 720 hy, B L THME R
bERTRRETH S B, MNEBIEZFIH L7-ERTh - 72720, AMIAN TIXASO & 48
HERALTOWARWESLH D LV I BELRLREN TS, —J7, SIEI%EM L 7-shRNAIZ X
L0FA7 U —=271%, shRNAIZ L D85 DFRBIE & ASOOKDIEMEZ FEIEICA 7
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X, ASODTEMHBUCRES EEBE G2 D0 IR EENTWD LM FEND,
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B=F ASODIERIRNAGHE A J1 = X I DREMNT

ASOSHIENICER VA=, U N Y v 7 U v 7 RO 2 FK LT, 12
FIRNAIZNA TV XA B—Tardh&, £TICRNase HIN Y 7 b— b S, =2 KX 7
L7 —BIEMEIC L > TRNA/DNA2ESS ORNASIINNAK 3 EIC & 0 Gl & 415 ™, RNase H1
L BUIW AT 2%, EHIRNAOUIKTED TN CTE CIZHER T 2 e0nb, 2 b
TR DR 7 LT —BIZ Lo TRBICHOMLEZZ T TS EEZALNTVDR, Th
ETICEDHIRA B = X LOFEMIEIA SN SN TW o7z, MZ T, RNase HUIZFEIC
BRI bary Y TICHELTW AP Z Lvs | pre-mRNA & mRNAD i 17 73 ASO D FERY &
720G, WE DR U L > TRBE I THVDEDONHEH 6 E STV,

—J7, EEMICIT TR 53X Y VAR X7 L7 —+E (5°-3” exoribonuclease, XRN) & L
TXRNL, XRN2D20 31 5T %, XRNLEE AL ISAFE L, 5% % » 723 ik L 7=
MRNAZ 7392 Z £ 12 80D . mRNADREEHRRS 5 fif EE@&“ [Z R/ LTWD, 72,
long non-coding RNA (IncRNA) <°small nucleolar RNA (snoRNA), 7% 7ztransfer RNA (tRNA)
75 8 OEEEY) HXRNLIC L D0 R %215 2 & ﬁx%&%éhﬂ\émo X5l vawvvay
NEOHAETIX, SIRNADOER) & 72 ZmRNAIL. RISC (RNA-induced silencing complex) 3=
FWa L R—x 2 b THDHAGO2 (argonaute 2) (2 X DU 25217 7=, K L 72 EEAMRNAD
PYITEBIIXRNLIZ L > THfREND Z & bE STV S, —F ., XRN2iZ, #kHIC
RIFSNIEXRNLEREHD B H =X YV U RX 7 LT —ETh H, EITENI _%E LTEL,
MRNAD IR GAAE I B R E 2 B2 LT\ D, T7bbh, RNARY A7 —FONRKRYAY
T FNVEERG LTtk BT UI S, STEIRTEM LA U ARINC X & e 2520 T 2 03,
RUAY T FNEBZ TG SN UIMERIIXRN2IC L Vi S, afishs & T
RNAR U A Z—E I 3DNADFHR ) ST %, F72. XRN2iZribosomal RNA (rRNA) <°
SNORNA. pre-mRNA®D X 9 72 < 2D 7 5 A DORNAD R0 E B FLC & B S 2 E
PR LTNBE,

ARETIEL, RIZHDMNIZR > TORDN 5 72ASOIZ L D EEHIRNAD S ik O FE/N 8 5
AL ML O FE 22 >DOXRNTH HXRNLEXRN2IZTEHR L, 405 O HLZ i3
% Z & T, ASODIEFIRNADS’ @JL&FE%ab> ED LB T DO HFEEI T2, £,
ASO L HEELDEH U T 4 T HSIRNAIZ L D0 A 1 = AN &l 2 729, WlFLERIRIC

BT 5SIRNADIEFIRNASiEIZ Féafm“éxm ZOWT bt ED T,

B ASO DIEHR) RNA L3 f#IZX%4 % RNase H1 D& 5
ASO 1T X 2HER) RNA D43 ikt 2 fEtr+ 2 E ¢ BEREE D KD 28, A2 RNase H1
XU EN L TCWDEZ EEEND DT, £, AN O RNase HL OFHEZ KT &

75 A12, ASO I KD KD ZhENFEEL 2T 5 DIREEETT > 72, RNASEH1 [Z%7 %
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SIRNA % Huh-7 ffEIZE A L, 48 BEE# 12 APOB (295 2°,4’-BNA/LNA {&fifi ASO
(ApoB-ASO) ZE A L7-, ApoB-ASO & L CiE, %=, & = CHW= LAEBEIC, 814
RO DNA ¥ v v THEE G2, BTOY VEBREGTALAR AR F AT — MEfiS T
13 mer @ gapmer T % ApoB-10177-BNA(13) (5'-GCattggtatTCA-3', N:2°,4’-BNA/LNA,
n:DNA) ZFIf L7= ", ASO DA 24 Bfi#% . RNase H1 OJ§Hifk &~ 42, APOB mRNA
<0 pre-mRNA (2532 KD R4 fight L7=, £3°. RNase H1 D3EH & & fEHT L 7255 5. siRNA
DEAIZL > TmMRNA, Z 237 LU T 80%FEEMHI SN TS Z L 2R LT
(Fig.3-1),

o Fig.3-1 Knockdown effect of RNase
H1 siRNA in Huh-7 cells. Huh-7 cells
were transfected with RNase H1 or NC

siRNA and the expression level of
RNase H1 3 : ; cellular RNase H1 was assessed by

western blot and qRT-PCR. B-actin was
B-actin b? -| used as a loading control for western
blot. The level of RNASEH1 mRNA

0 -

was quantitated and normalized to that

. of GAPDH mRNA. These values were
© 400 4 set to 100% in the untreated control
> (UTC).
R
- 80 1
<
pd
x 60 1
S
T 40 A
(%)
S 20 -
e
0

NC siRNA RNase H1 siRNA

WIZ, ApoB-ASO IZ L D% RAEMGET 572, £7°. APOB mRNA DOFEHL&E % fifhr L7z,
Z DOfER. RNase H1 OFHL A ] L7 WA T, £ 90%KD T2 dIZxf L, RNase
H1 ZZBI0H 3425 2 & T, £0 KD H (3K 75% & A B RIR TS iz (Fig.3-2A),

J7. RNase HLIZFEICKENRL I bary RUTICHEET 2L P F/, A v brraEm
L7- gapmer T EHEEFOFKRAIETFTE 52 L ®Hb . pre-mRNA % RNase H1 O
BL7eh, BERNTUBEN T B2 b5, €2 T, Lo cHW LD LR T
FRAEAH i 2 VT APOB pre-mRNA D3 B % fi# 4T L 7=, RNase H1 DR B & | L 72w
ZfCi%. APOB pre-mRNA 13559 60%KD LT =Dkt L, RNase HL Z R EBLHMHl 45 2
& T, KD FRITIFIEREITHET D 2 L83y o 7z (Fig3-2B), Zh b OfEHRNE . ASO

Z X B RNA @ KD [ Ef#7°Z RNase HL 12 K 280 &2/ LT\ b Z &SRB S L7z, &F

(2. pre-mRNA @ KD (%, 1FIX4 T RNase H1 |2 X 2 UIlit%, OfRALER 232155 2 L Clg &
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TWbhEEZHND, —7F . APOBmMRNA @ KD 7% pre-mRNA & Et~_TEWV DI, RNase H1
WX DEBEOYIMHIIMZ T, EiO pre-mRNA UM Sn=Z ik, 277407

SN D mMRNA O&EEERMET L72 2 LIRS 2 &3 2 541575, RNase HL D3 HL)3
80% LK T L., pre-mRNA @ KD ZhE HIFIFZRITIHEL LI H 00 b 57, APOB mRNA
D KD 1349 75% b fREFF STV e 2 & 2% % % &, APOB mRNA % RNase H1 LISNO#%# 12
Lo TH ORI 2321 T D ATREME N R S D,
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Fig.3-2 Effects of RNase H1 siRNA on the potency of ApoB-ASO. Huh-7 cells were transfected with RNase H1 or
NC siRNA Following siRNA treatment, cells were transfected with ApoB-ASO for 24 h. The expression level of
APOB mature mRNA (A) and pre-mRNA (B) was analyzed by gRT-PCR. These values were set to 100% in the
untreated control (UTC). The bar graph shows mean £ SD (n=3). *p < 0.05, **p < 0.005 determined by Student’s
t-test compared to the siRNA untreated control.
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EBTH ASODEFIRNASRIZXTT D5 XRNL 20D %5

ATEIC BV T, ApoB-ASOIC & A HEAIRNADKDIZ [ZRNase HIZN M E L T D 2 & D3RR
TE=Z &6, HEHRNAZRNase HLUZ & - TUIWF S iz, 503 DY EEM 23 Ak L C
WD ZENTREIIND, RNase HLIZ X 2 BIErZ e TRl 2 2 EERIRNAD 73 fif A J1 = X I
FE A EHBNITITR > TRV, RIS 5 RNAGIFLERIZ o 5 FE 722D
D3 TFXF Y VRXZ LT —FE LT, XRNLEXRN2BAFI HIL TV 5, £Z T, ZRHOD
X 7 L7 —ERNase HLEIWrIZ L - THA U 5 ASODAEIRNAD 3 B sEY) O 43 fRIZF G- L
TWDONEREET D720, £3. siRNAZFIH L T, Huh-7flflaicisi 5 2605 -3
TX Y X7 LT —EORBEEZMEI L7z, XRNL, b L <X, XRN2IZxH 3 %siRNAZE AT 5
IR, EFNENOMRNAR Y L /7 OFEBNEERANCIH SN TWD Z L 2R L
7= (Fig.3-3),

¥ ¥
s £ £
S £ 0
N
KRNT | — -

XRN2 —— | — —

B-actin > ~~ v

120 - 120 -
5 100 - 3 100 4
E =
-} )
< 80 1 < 80 -
% 60 A <Z( 60 A
E z
~ 40 4 40 -
2 g
X 20 4 X 20 -
0 - 0
uUTC NC XRN1 uTC NC XRN2
siRNA siRNA siRNA siRNA

Fig.3-3 Knockdown effect of XRN1 or XRN2 siRNA in Huh-7 cells. Huh-7 cells were transfected with XRN1 or
XRN2 siRNA and the expression levels of cellular XRN1 and XRN2 were assessed by western blot and qRT-PCR.
The level of XRN1 and XRN2 mRNA was quantitated and normalized to that of GAPDH mRNA. These values were
set to 100% in the untreated control (UTC).
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WAz, SIRNATHLEL L 724815814 IZApoB-ASO A A L, 241t DAPOB mRNA, & L <
I%. pre-mRNADI YT A D &2 fi#tT L7z, F£7-. ASO & siRNAIZ K D EERIRNAD 75 ik
% i 5 72, ApoB-ASOD {1 V) IZApoB siRNAZ AW T, RO 21T > 72, 72
B. QRT-PCRIZFIHAT 57T A ~—F& v FMIFig.3-412/79 X 512, ApoB-ASO., & L<IiE
ApoB siRNADIEFEIS L 0 3> FiiICERE L2720, b7 74 ~—% v NIk A%
TV RNWEREOENRNAT T T/ <. RNase HUIZ X 2 U4, R S FEL T

LHIEFIRNADI UM FEY) & [FIRFICHEE L, 32 2 & 753‘?% %, qRT-PCRIC X % fif#hT D
S'E XRN1% KD & 7= Huh-7#2 {2 ApoB-ASO % A L 7= 551215, APOB mRNA, pre-mRNA

\ZZ D3 YIWPEEM D BICEALIZ R SN2 0o 7273, XRN2A& KD &8 7- 4l Tl%, APOB

mRNA@S’@JU?Fz%@EXP DT NITERET DM AR SH7=(p = 0.062) (Fig.3-5A),
BRIRVENZ &2, XRN2&KD &8 7- il Tik. APOB pre-mRNAD 3 Yl EM BT A E :%
BT D2 ENDnotz, ZHHORERICK LT, ApoB siRNAZE A L7-#4 1%, APOB
MRNAZxF L COARKDAFED HiL, & 52, XRNIOFEBLZH| L Tk < Z & T, APOB
MRNAD I GIWrsEY) DF B /2B bz (Fig.3-5B), ZHHDOFERND, siRNADKE
HJ & 72 2 mRNAITHFLEHIRIZ 35 T b A E OXRNL THORRLER ST 528, ASODEE
1y & 72 Hpre-mRNA, 3 XY, MRNAD —E TN DXRN2 THRILE STV 5D Z & AR
Xz,

E26 E27EZ28 E29
APOB mature mRNA [ 111 |
- - > <
ApoB siRNA ApoB-ASO
3’ fragment of APOB mature mRNA ' [ 11 |
> <«
E26 E27 E28 E29
ap0B premiNA f—] HH——— 3
- - > <
ApoB siRNA ApoB-ASO
3 fragment of APOB pre-mRNA :H:H]—:I
> <

Fig.3-4 Schematic representation of APOB transcripts, oligonucleotides and primer sets for qRT-PCR analysis.
ApoB-ASO or ApoB siRNA is shown as a line and primer sets are shown as arrowheads. Exon 26 is targeted by
ApoB-ASO and ApoB siRNA. The forward primer was designed on exon 28 and the reverse primer was designed on
exon 29 to detect intact APOB mature mRNA and 3’ cleavage product. The forward primer was designed on exon 28
and the reverse primer was designed on intron 28 to detect the intact APOB pre-mRNA and 3’ cleavage product. Each
primer set amplified a single product of the expected size.
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Fig.3-5 Effects of XRN depletion on the degradation of the 3’ fragments of APOB mature mRNA or
pre-mRNA. (A) Following XRN1 or XRN2 siRNA treatment, cells were transfected with ApoB-ASO for 24 h. The
levels of 3° fragment (3’ frag.) and full-length APOB mature mRNA (left panel) and pre-mRNA (right panel)
generated by ApoB-ASO were assessed by qRT-PCR. (B) Following XRN1 or XRN2 siRNA treatment, cells were
transfected with ApoB siRNA for 24 h. The levels of 3” fragment (3’ frag.) and full-length APOB mature mRNA (left
panel) and pre-mRNA (right panel) generated by ApoB siRNA were assessed by qRT-PCR. These values were set to
100% in the untreated control (UTC). The bar graph shows mean + SD (n=3). *p < 0.05, **p < 0.005 determined by
Student’s t-test compared to the siRNA untreated control.

F=H XRN2IT &L H2EEHRNADFEME DRRGE

T E TOREHE RS, ASO 12X % RNase H1 41 L7212 RNA D43 FRICITEN D
XRN2 BBHE L TWD Z ENRB I Nz, ZORAEZBINTHRIET 5720, &5I22503%
BRA{T-o72, £, XRN2 23 BT 52 Ll p A2 —F v MR TH D 2 L 25T
J 57, FATD XRN2SIRNA 256 T, 3 3 DD 572 5Fd%00 XRN2 siRNA % Z i Ei
Huh-7 il ~E A L 72, XRN2 DR Bl 2 AT L 72 K55 . W 37410 siRNA T % XRN2 O mRNA
B 3T OFBUT 90%LL EHIH S TS Z & 2 L7- (Fig.3-6).
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Fig.3-6 Knockdown effect of XRN2 siRNAs in Huh-7 cells. Huh-7 cells were transfected with each XRN2 siRNA
or NC siRNA. The expression level of cellular XRN2 was assessed by western blot and gRT-PCR. The level of XRN2
mRNA was quantitated and normalized to that of GAPDH mRNA. These values were set to 100% in the untreated
control (UTC).

WIZ, ApoB-ASO %3E A%, APOB mRNA O 3 U FEM) & & it L 7= fE . DTk
HDHNR, WTILD XRN2 siRNA TUHEL L 72 856 T 3 UIWED O A B R ERENFRO bl
(Fig.3-7), F7=. [A UMtz H\ ) C, APOB pre-mRNA @ 3> & % fighT L 7= 4%
B WP XRN2 siRNA TLER L7256 CHABRERMARO bz, 2 b OfEEN
5. 3 YIMTEEY O EREITHFE D XRN2 siRNA OESNC LD F4 7 % —4 w MR TIEARL
XRN2 % KD L7z Z &2k A2 =0y MIRTH D Z EFEH Sz, 7725 ASO
DIER) & 725 7= pre-mRNA DIFIEFET, BELY, D72 & H—H D mRNA O 3 YW EY) I
HIZXRN2 IZ L > THFRLELE N TWD B 2 Hivd, £, XRN2 Z2 5B LTk
T BT, APOB MRNA @ KD 378 pre-mRNA & fE_TROE Y @hno 722 &b, il
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Fig.3-7 Effects of XRN2 depletion on the degradation of the 3’ fragments of APOB mature mRNA or
pre-mRNA. Following XRN2 siRNA treatment, cells were transfected with ApoB-ASO for 24 h. The levels of 3’
fragment (3’ frag.) and full-length APOB mature mRNA (left panel) and pre-mRNA (right panel) generated by
ApoB-ASO were assessed by gRT-PCR. These values were set to 100% in the untreated control (UTC). The bar graph
shows mean * SD (n=3). *p < 0.05, as determined by Tukey’s test.

MRNA @ KD (2%, pre-mRNA ORIZ K > TA T T4 2 v 7 &= mRNA & B ER3ME
FL7ZZ &iThA. RNase H1 (2 L % ELELGIHT=° RNase H1 LIS OfE#EIZ K> TofiE S 7z
R B EEN TN D AR R SN D,

S BT, XRN2 (2 L D0 itk ns | R ORI SOk I~ 3", RNase H1 %
Jr L7z ASO 12 K D15EH) RNA O— BRI CTh D Z & 2N 572, Hip D EREIR
& LT HER3 %, %75 Mifatk s LT HepG2 il a8 L, Huh-7 #ifiic 17 5 APOB
L RBRDORRGEZETT > 7=, HER3 IZxf7 % 2°,4-BNA/LNA {&ffi ASO & L Cix, 10 HEED
DNA ¥ ¥ v 7l &2 &7, &TO Y VEER G R AR 1 F 47 — MERT S 417- 16 mer

@ gapmer T & % Her3-ASO E4 E5 E6
(5-TAGceigtcacttCTC-3, FER mature mRNA H i‘;‘.:'

N:2°,4’-BNA/LNA, n:DNA) #*
%IJ)EH L7 22)D qRT_PCR 6:;‘3”)}% 3' fragment of HER3 mature mRNA tD»{:
TLT I~ =%y MiF

Her3-ASO DFERIFEID 3° Tt E4 E5 E6
CRE L, Ty e f ] i e
S =y NI EZ T

W2 WEEOER) RNA 7217 T 3 fragment of HER3 pre-mRNA t} . {;l—l:}—ﬂ

72 < .RNase H1 (Z X 5 Ui
. . Fig.3-8 Schematic representation of HER3 transcripts, Her3-ASO, and
RS IVTITIRAE L TWDEE  primer sets for gRT-PCR analysis. Her3-ASO is shown as a line and
R _ _  primer sets are shown as arrowheads. Exon 4 is targeted by Her3-ASO.
) RNA 0 3 GIBTRER) & [RIIRFIZ The forward primer was designed on exon 5 and the reverse primer was
BEEL. BT e NnTEX S designed on exon 6 to detect the intact HER3 mature mRNA and 3’
A cleavage product. The forward primer was designed on intron 4 and the
(Fig.3-8)o HepG2 FEREZ XRN2 reverse primer was designed on exon 5 to detect the intact HER3

. ; pre-mRNA and 3’ cleavage product. Each primer set amplified a single
SIRNA THLER L 72H5 8. mRNA  product of the expected size.
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LB LoyLTHIZ XRN2 O3B 90%LL E KD ST\ b 2 & Zfigid L 7= (Fig.3-9),
Her3-ASO %3 A% HER3 mRNA £ X Ot pre-mRNA @;’%fﬁ%% gRT-PCR CEfr L7=& Z A,
W EH XRN2 D KD (2 Xk - T, 3 UIlEY o & L L iz (Fig.3-10),

TS DOFER D XRN2 13 E OFER)E m%’@-’rlﬂﬂﬁﬁe :{Z‘iﬁﬁﬁ‘\ASO DOHEH) pre-mRNA
O 3 YIWEED D3R ZIFIEFZERITH S TV D Z & £72. ASO OFER) mRNA (22T H/
2 &b MDA S TV ZENHLNE RS T,

Fig.3-9 Knockdown effect of XRN2 siRNAs in

Ny HepG2 cells. HepG2 cells were transfected with
O c§" XRN2 siRNA or NC siRNA and the expression
N & & level of cellular XRN2 was assessed by western
blot and gRT-PCR. The level of XRN2 mRNA was
quantitated and normalized to that of GAPDH
XRN2 - — mRNA. These values were set to 100% in the
untreated control (UTC).
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Fig.3-10 Effects of XRN2 depletion on the degradation of the 3’ fragments of HER3 mature mRNA or
pre-mRNA. Following siRNA treatment, cells were transfected with Her3-ASO for 24 h. The levels of 3’ fragment
(3’ frag.) and full-length HER3 mature mRNA (left panel) and pre-mRNA (right panel) generated by Her3-ASO were
assessed by qRT-PCR with primer sets downstream of the ASO binding site. These values were set to 100% in the
untreated control (UTC). The bar graph shows mean + SD (n=3). ***p < 0.005 determined by Student’s t-test
compared to the siRNA untreated control.
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R%ZIZ, ASO ZH A7 5 Z & T RNase HL Z 41 L CHIEr S AL72EEAY RNA O 3> BIHTET A 73
FEEIZAER L TWD Z & &EFEAT 5729, 5RACE (5° rapid amplification of cDNA ends) 75(Z
X DT 21T > 72, 5’RACE I%, ApoB-ASO % & A L7z Huh-7 a7 & total RNA Z it L
7ot UM A D 5 K412 RNA adaptor & #&& S, APOB pre-mRNA @ Intron 26 (/75
W72 77 A4 ~—%FMH LT, PCR % 2 E4TH Z & CHl L7 (Fig.3-11),

ASO cleavage site

j, APOB pre-mRNA Intron 26
| —_Exon 26 —
GeneRacer ! APOB pre-mRNA
RNA adaptor cleavage product Intron 26

- Exon 26 I&
GR5 GSP1
1st PCR =» -
ond PCR  CHp® °&
1.8kb

Fig.3-11 Schematic representation of APOB pre-mRNA, illustrating the location of the ASO cleavage site and
the primers used for 5° RACE analysis. GR5; GeneRacer 5’ primer, GRN5; GeneRacer 5’ nested primer; GSP1;
APOB pre-mRNA specific reverse primer; GSP2; APOB pre-mRNA specific nested primer.

2nd PCR% 3t DR FEW) % B kB L 7 #6  2 Fig.3-12AIC 7~ ¥, AR 7 /LTl
HIWEPER) 3 L DAL 72\ 0 DIZXE L, ApoB-ASO% A L 7= Ml 2 35V Y TS’ RACEIZ L 2 B IR PE
Wk Sz, S 512, NCsiRNAZE A L7-filalc %t LT, XRN2 siRNAZE A L 7= #f
felClX. SRACEHEIEEM O /N RERFEIZEAMNMNRO Bz, £ D%, XRN2 siRNAZE A
L 7=l Bk O RACESIREM i L, 7 v—=2 7 L=tk 187 o — > O % fif
Mrliz, TOREHR, WIFho s o — 1280 T HAPOB pre-mRNAD3’ YKk o7 & 7 4
—ELFIDFES L TCWD Z E DRI, 2, IUINEMICB T 55 K ALE XTI D
ApoB-ASODFEABLHINITALE L T\ D Z & yh- 7= (Fig.3-12B), & h®RNase H1iX
RNA/DNAD~7 1 ZEHH{H ORNADS K72 6 BIZ7-12F H O X 7 LA T NEZ 84 5
TENRMHR TS XRN2Z KD L 7= #li3i235 T, RNase H1IZ L 2 YIWr A28 2 0 %
FRFSINTWEEEZLND Z L5, RNase HLCHIWT Sui=th. XRN223 725" =%
UARX 7 L7 —EE LT, ASODIEMRNAGIRIZH 5 L TWH Z ERH LN E R oT,
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A +ApoB-ASO

bp
4.000
3.000
2.000
1,650

5’RACEPCR
product -

1,000
850

B

Predicted ASO-binding site
1. 14 3

RALY
APOB pre-mRNA 5/ —..AAGUGUCAUCACACUGAAUACCAA%JGCUGAACUUUUUAAC...—3 !
ApoB-ASO 3’ -ACTtatggttaCG-5’

ASO cleavage site
w

170 130 v 130 200 210 220

LA Rl R R R Rl Rl R RRlRRRRRRRRRRRRRRRREIRLERRRRRRRERERDRNDN)

GG ACTGAAGGAGTAGAAATGCTGAACTTTTTAACCAGTCAGATATTGTTGCTCATCTCC
GeneRacer adaptor sequence APOB cDNA sequence

T

Fig.3-12 5> RACE analysis of the 3’ fragments generated by RNase H1-mediated cleavage. (A) Agarose gel
visualizing 5 RACE PCR amplification products after siRNA and ASO treatment using the primer set GRNS and
GSP2. (B) The sequence of APOB pre-mRNA containing the ApoB-ASO binding site (underlined) is illustrated. The
arrows indicate the 5’ ends as determined by sequencing of individual clones from 5° RACE derived from
XRN2-depleted cells. The numbers above the arrows indicate the number of clones sequenced with that cleavage site.
The sequence chromatograph containing the main cleavage site is illustrated in the lower panel.
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SIRNAIFHIfaN D= RX 7 LT —E Th HAG02% 4 L TEEHIRNA% 73+ %, Orban
HiE, Y avYa UNRZHIICEB LT, SIRNADEERIRNAIZAGO2IZ X 2 Uikt 3 UIWrpE
IS E I RET A5 F Y X7 LT —BXRNUC L > THfREND Z &2 R LT
723 ARl BRI BV T B RIS, SIRNAIC X 5 EERIRNAD 3 YT A I3 XRN1
DKDIZ L > TEET D2 03 mhroTc, THDORERIZ, siRNADYAGO2% & TeRISCIZHR
AN, EIHRETENT 2L —8T %5, —J7. ASODIEHIRNAD 3 FIZ-DUNT
X, B2 N E 2 bit-, 1o0F, N ORNase H1IZ X » THIMr S /=%, ERIRNA
DO YW FEY) DI 236 S 41, sIRNA & [FIERORRIEIZ L > THfES D & 9 AIREMECH
%, &9 —2l%, RNase HITUIWr S 7%, BENTEZOE LI I N TWND &) wHENE
Th b, KIFZETIE, MEDOXRNLEENDOXRN2D25D5 3 2% Y X 7 L7 —P |
HT25Z LT, ZhH22DAEEMEIZ DWW THRGEEEZTT - 7o, € OfE S, RNase HUK 7972 ASO
(2 & o TAER L2 ERRNAD S U EEMIIXRN2DOKDIZ & » THERMICER- L T\ &
75 RNase HUEFRY 72 ASOIZ K B HEAIRNAD 3 I IAEN OXRN2 TAULEL S TV 5 Z & 73
IRENT, ZOHRIE, AETIZHMLIN TV TXRN2OH - 7 & LCHBN+ 2
ZEINTED,

72, ABIOMHTRE RS . pre-mRNAD I3 /i1 ZRNase HIXXRN2DKDIZ & - Tl
IFEBITEE LT Z D, ASOIZ XL Dpre-mRNADKDIE, 1ZIE 4 CTRNase H1IZ X 5 Yt
EXRN2IZ XD fRICEKR LTS EB 2 biILD, ZORERIL, EBERIZASOREN O
pre-mRNAZIEM & L TCoF VY U AF v BT EFETEXHT L, o, A2 a2
&+ HASOMEEN DRNase H1% A L Cpre-mRNAZ BIWT 4% 2\ 9 FFE L 55 L7980,
—7J7. MRNADYIWC/ 1%, RNase HIRXRN2DKDIZ & » Thd izl Sz 2 &
5. ASO L RNase HLIZMRNA B IER & L, D72 < &b —HIEXRN2IZ K o CHfFEE s %
ZEERLTWS, 7272 L, RNase HIO#HL2380% HAE T~ L, pre-mRNADKDZhH: HIZIE5E
BITHK L TWHIZH 000 57, APOB MRNADKDITHIT5% & ARFF ST\ Z L 25 %
% & . mRNA[ZRNase H1 & XRN2LLA DFEIZIZ I > T b 0 BRALER A 52 1T TV % A REPE DS R
END, SEIOIEIZE > THLMNZ -T2 i a2 B E 2 T, 8 X 5HsiRNA & ASODIERY
RNAD J3 ik % Fig.3-1312 7~ 9,

LIAT. Wub L, ASODOKDIHMEIZIXZ D fthddRNase HAREH L T\ 5 Z & ZoRigd % i
BT TWAHD, S BT, free-uptake THA S 1 7-ASOILMNAE TAGOITHER L.
GW-bodies|Z 1T L TEEFIMRNADKD % 3| & 42 28 5 2 & A E Sh 7=, mRNAIZEEA &
HIIE OB FTICHEEL TCWD EEZBND Z &0 H, mMRNAOIIENRTEIC L » TR D5
RIS G- LTS Z EDRIB &L, ASODIEARMRMERA D= A LEHD 9 2 TRE
BLIRZRWNEI L CTd D,

F 7o, ARFE T, RNase HUKFHI72ASOIZ X - CTHERT 2 EHIRNAD 3 YK 1 1235 B
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L7 b e 7273, siRNADEEFIRNAD S GBI, Al E dDexosometE A KIC L - T
MRS L CNA Z EN S a Wy a TR TH L M- T A, F7- exosome
BEAEITENICBIFET D 2 LA STV 5%, RNase HUKAERIZRASOIT K - THIk
SNZEERIRNAD S G PEM 28, MFLEEAIIIC BT E D L D IR S TV D D,
ASOIZ L HIEHIRNAD St DR Z ] H2MZT 5 BT, TORbERENWE Z AT

H 5,
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Fig.3-13 A schematic diagram for the degradation pathway of 3’ fragments of target RNA generated by siRNA

(left panel) and ASO (right panel).

_54_



ASO I%, #if b, &2 TOBEF7Z1F T2 <, microRNA T A VAT ) Wi 8 HFERIZ T
X5 L, Fio, PSEMIIMNA T, ZERIN LEEE 2°,4-BNAILNA O L 5 7o Eps o &
filfi kGt D Z & T, BT VAN —Y— L zFHA L THeaF RGN aae L 72
ST Z e, FRY —AE LTOFIMICEE ST, B REBRERL E LT, Z0H
WISHIZODIEEDRED LN TS, LMLARRL, BERICHANER &b —F5 T, ASO ©
AR EREFICET 2 BITENTEBY . 200 A D =X LOFEMIIRIEMRH SN
TWRVENZOONEIRTH S, £/, invitro & in vivo (21T 2 HIFENEL D IALZNRD
BEWR ENER LD FDOL AT ASO ENRINCEET 2 FIEIC L IENE SN T
Wiz,

Z 2 CUARRIE T AERNIZB W T L W AR THE: ASO % 23 HIIZHS T E % invitro
FEAMYE 2 BT 5 & IS, ASO DOHIFENER Y IAARCTE R BUZBE D 5 47 1 D PRR AL
RNA D75t (B3 2 T 2 D 7=,

F—E T, invivo THZIZR ASO % X V) 2hEAYICHAS T X 2 in vitro FFAT R OfESL % H 15
L. L FORRE%E S,

[1] H5HiC CaCl, Z¥RINT 5721 C ASO OIEMEEIERMHTELZ L ERAL, K
Fik% CEM (Ca* enrichment of medium) i & 4 L7,

[2] CEM iEiL. kA Zflfarkicis VT, fEkD free-uptake 75 K W HAKIRE > HE BRI C
ASO DIEMENTHICTE HILAEORWTETH L Z L2 LN LT,

[8] CEMIEIL, #ERD Y RT7 =7 va kL i LT, free-uptake 14 THEA L 72BR DTG
K2 in vivo IEME & BB AR L2 Z &0 invivo THBh/: ASO % 2RIV BLfS
H1ODA7 ) —= TEELTCHLARTHLZ L2 RV LT,

FFETIX CEMIEDIEM A T = X L Zfif#fT U 2B P 728 I & #GiE L 72 | CL CEM
L% T2 ASO OB ER W IABSCTEMER BLIZ B10 5 43 T DERR 24T\, LT DR %15
72

[1] CEMIEIX, VARTZ =7 v a L iEy VIRV T AYEL T2 0 | Eifree-uptakels
EHEPL LM Y A 2R D = & TASODOKDIEME A EESHTWnDH Z L&
B 52z LT,

[2] CEMIEDS DR Z 35 Tl MyF R s Bk 3 2R 234E A L 72100 nmAREE D%z
THRBEENTEY, 2Ok TOESKRITA Y TR L 13N L CFEAE L, CEMIER
R A TRTEE L 2o TV B ATREME 2R LTz,

[38] CEMiEIIELIE DG EAT IKAFE T PMORCSIRNAZR Sk 4 724 Y TEBRIC &
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HWHTEPAEOBRNTFIETHL Z 2RV LT,
[4] CEMIELShRNAT A 77 U —%FIH L7200+ A 27 V—= 2702 50 ASOD AT PN
TR BUCRI 5 R SN D BB FREAZIRE LT,

F=FTIE, ASO IZ L HIERY RNA O fiREERE OFEM A2 B &0 2729, ASO Dif
x4 % RNase H1 O G- 2 REES 2 & 3812, £ER) RNA ORI BRI ifa N D 5%
X7 L7 —RIZER LI 2170, LR ORE 1T,

[1] "L 35U TSIRNAIZMRNAD 2451 & L, BT S 4L723 W A i iiin g o

XRNI TR S 315 Z & B BT LT,

[2] "FLEHIRC BT, pre-mRNAIZASODEER & 72 ) . RNase H1Z A L CUIKr S i
%, ZOIWAIIENDOXRN2IZ L o> THfRLIE S TWDH Z & £72. mRNAD3’
G R &0 72 < & b —EIEREN OXRN2 CHORILEE S5 Z L 2 S M2 LT,

[3] RNase HIS°oXRN2DFE BN KIFIZAL T LTV 512 200 59, mRNAIZK$ 2 KDXe
BT & O LI T 0 Th o722 L0 h ., MRNAZAER) & U 72 3 iR s 1 X 5
£ 5 AHEME D R STz,

LLEIR A= X 90, REFRIZEN T, RN TE D D ETHZ2ASOZ NI HS T
& Zinvitrop AR & B35 & 1T, ASOIEPNICER Y A E ., TEMEZFELT 572 DFE
FHBEFICB L T2l a5 Z LN TE T, 51T, ASOIZ X HIEHIRNAD S iR\
T X7 LT —BEH LT 5 &4, RNase H1M%@ﬂ@&u@/‘ﬁﬂé&é%%mﬂ¢5icuﬁ
BRHZENTE T, 5%, ASOIC X D FEHER T D SRS OFEMIN & ST &S
52T, OWTIE, L EWaRiE L 24 i%%ﬁ@{rztASOE%uni)WLﬁL‘fﬁﬁ%%"é
. BEF ORISR CIIIBHR SR T 5 - 78k 2 2R RIS x U CHEIER 2 B33 A 2 &
NDZEEMFFLIZV, E7o, ABFIETHI% L 72 FHEHm A CASO D VE M (2B 9% %0
RS, kD XD B AR SN D ETH L THLEMTE 20 ThHIE, #F
FLLTARETHD,
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KEBROER

B—E

2V TR
AT D2 4-BNAILNABEETASOIIM RS — o A CAR. L6 DE2 AFL
7= FIMH L7-ASODE FEE A 2 UL FIZ R,

ASO Name

Sequence

ZsGN1-001-BNA(15)
ZsGN1-091-BNA(15)
ZsGN1-120-BNA(15)
ZsGN1-169-BNA(15)
ZsGN1-208-BNA(15)
ZsGN1-240-BNA(15)
ZsGN1-282-BNA(15)
ZsGN1-325-BNA(15)
ZsGN1-370-BNA(15)
ZsGN1-410-BNA(15)
ZsGN1-448-BNA(15)
ZsGN1-478-BNA(15)
ZsGN1-531-BNA(15)
ZsGN1-631-BNA(L5)
ApoB-00521-BNA(13)
ApoB-01261-BNA(13)
ApoB-02101-BNA(13)
ApoB-05141-BNA(13)
ApoB-05701-BNA(13)
ApoB-08701-BNA(13)
ApoB-09621-BNA(13)
ApoB-10177-BNA(13)
ApoB-10461-BNA(13)
ApoB-11001-BNA(13)
ApoB-12241-BNA(13)
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5'-CTTggactgggcCAt-3'
5'-GCCgatgccctcGCc-3'
5'-TTGatggcctgcTTg-3'
5'-CAAgatgtcctcGGec-3'
5'-CTCggtgaacacGCg-3'
5'-TTCttgaagtagTCg-3'
5'-AACaggaaggagCGg-3'
5'-CACggtgatgtcGGec-3'
5'-GCCgtagaacttGGa-3'
5'-TCAtcttcttcaTCa-3'
5'-GGGgatgatcttCTc-3'
5'-GTCgcccttcaaGAt-3'
5'-TCGaactggcagCGec-3'
5'-CTGgttcttggcGTc-3'
5'-AAtggccagcTTG-3"'
5'-AAggcttgtalAAG-3'
5'-TCaaatataaGAT-3'
5'-AAgctctgcaTTC-3"'
5'-ACaccctgaaCCT-3'
5'-GTgtgtaaacTTG-3'
5'-ATgattgcttTGT-3'
5'-GCattggtatTCA-3'
5'-TGgtatttccATT-3'
5'-GGttcttagtGTT-3"'
5'-TCagttttgaATA-3'



Survivin-BNA(16) (EZN-3042) 5'-CTCAatccatggCAGc-3'
NC-BNA(16) 5'-TAGcttgtcccatCTC-3"

Uppercase: 2',4'-BNA/LNA, Lowercase: DNA, All linkages are phosphorothioated.

b

b TR B RHLEM AR 36 & O'Huh-7#id, & 588 A dskHeLaffifid, & MR
fige H RHEK293 /A, & A S e | 5 les R ASA94M A I, v 7 41 $ JCRB (Japanese
collection of research bioresources) #lfd N> 7 (RNZATEE N EEHIEBEFICAT) L0V AFL
7o Flo. VR TUANANR Y —2 0 ZHlETH HPlat-GPAfiiZ (Cell Biolabs Inc) 1%, =
AENA AL D AF LT, WToMbatk b IEd L L72FBSZ10% (Viv) &~<X=V >
(100 units/mL), A kL7 k<A > (100 pg/mL). Fungizone® (0.25 ug/mL) % & eDMEME%
T, 5% COMFE T, 3TCTHE LT,

ZsGreenl EH L b VA VAR Z— DS

pZsGreenl-N1 (7 v > 7 v 7 tt) ZHi|[RE%FE BamHI & Notl THLEE9 % Z & T ZsGreenl ®
ORF £E%#Y)v i L, BamHI & Not | THLERF 7D pENTR2B (Invitrogen #1:) ~ififE4 2 =
LT, = MY =T X —Th D ZsGreenl/pENTR Z{ERL L 7=, D%, Gateway® 7 7 /
03— LD LR Z S EFIA LT, attR 2#F>F 27 4 2 —3 3 X7 Z—pQCXIN
(7 a7 v 7tk) ~ZsGreenl A L, ZsGreenl ¥H L ha U A VAT X —Th b
ZsGreenl/pQCXIN % /EfL L 7=,

ZsGreenl ZEFREMIAIR L O} ZsGreenl & DsRed D322 E B D ERL

ZsGreenlZEL L F 1 7 A )L AL, ZsGreenl/pQCXIN & /X r— 0 Ry 4 —
pCMV-VSV-G (Cell Biolabs Inc) %, DsRed®#lL ~u 71 /L &A%, pRetroQ-DsRed-N1 (7 =
> T v 7 4t) L pCMV-VSV-G % Plat-GP#fll il ~co-transfectiond™ % = & TIER L 7=, BEix &
NRFKFUGENESG (Promegatht) Difstf~ == 7 /WIZHE- T, Plat-GP2HIIE ~—iEAgIE A L,
HIABIFHIRG B R . VA NV AGHER RIEZEIL L, ZD%., 045 um~7 1 /L& — Tz
sz Fra L, #EiE D (50,000 xg,4°C,2hr) 2k~ T, BigL be A LA BT, B
L7-ZsGreenlZHL L k1 7 A )L A Z i 7aDMEMEG L (AR ) 7' L 210 pg/mLE A) ~iin
L HLEMI ~2[E1 s S B 7= 1% . R A~ A 3 2400 pgimL G A B T8 B s %95 = & T,
ZsGreenlZ & Bl Td> 5 ZsG-N1-2/HLEZ . L7z, & D%, ZsG-N1-2/HLE|ZDsRed3¥&
HL bo oA VA ZIABY S a—na~ A Ul pgmLE AR H g ET D 2 &
T, ZsGreenl & DsRed? %2 & ¢ Bl fiiel T db % ZsG-N1-2R/HLE Z #8f32 L 7.

ZsGreenlASO DA Z J—=F
ZsGreenl ™ ORF &F\Z%f L Ca%aF L7=5F 14 fid4 o 2°,4-BNA/LNA {Efifi gapmer % ASO
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(ZsGN1-001-BNA(15), ZsGN1-091-BNA(15), ZsGN1-120-BNA(15), ZsGN1-169-BNA(15),
ZsGN1-208-BNA(15), ZsGN1-240-BNA(15), ZsGN1-282-BNA(15), ZsGN1-325-BNA(15),
ZsGN1-370-BNA(15), ZsGN1-410-BNA(15), ZsGN1-448-BNA(15), ZsGN1-478-BNA(15),
ZsGN1-531-BNA(15), ZsGN1-631-BNA(15)) #fEM L. BlSIA 27 UV —=0 7% i LT,
VART =73 a B2 X 58 NZIE RNAIMAX (Invitrogen £1) 251 L, Isfitfo~==7 /1
WCHE > THRAKIBE 200M £ 72D K912 ASO 250V R Ly 7 A &gl L7,
ZsG-N1-2R/HLE iz B 7 V7R A D 96 7 =)L 7 L — |k (Coming 1) ~+&Fk
(8,000cells/well) 2 L4Lic, VART L w7 AZFML, 2 HHEIC~A 7 07 L— hdek
JE%t Gemini EM (Molecular Devices) % FIf] LT ZsGreenl (il % &= ; 485 nm, G & ;
535nm) & DsRed (bl & 5 535 nm, @G & 5 590 nm) OacGEZ HIE L, ZsGreenl
DA% DsRed OHAE CHIET 5 Z & T, 4 ASO IZ L5 KD {EMEEZFH Lz, —7,
free-uptake £ Tl¥ ZsG-N1-2R/HLE #ifid Z #&FE (500cells/well) L 7-3 HIZ &R E 5 uM &
725 K9 ASO ZIFINL, 6 HRIZ ZsGreenl & DsRed DH: A ZHIE L. 4 ASO 12 LD
KD JEPEZ R L7,

ZsG-N1-2R/HLE #ifa % Fv 7z ASO @ KD &M EFAH
ZsG-N1-2R/HLE iz B 27 U 7R hAD 96 7 =/ 7 L— K (Corning 1) ~#&HE
(8,000cells/well) L. 24 Bifi#% . 1M @ CaCl, £7-1% MgCl, Z B i iR 72 5 K 5 ISIRN
9% L2, ZsGN1-120-BNA(15)% 300 nM L 725 K 9Lz, 4 Hiklic~A 7 a7
— hESEEEE R Gemini EM (Molecular Devices) ZF)H L T ZsGreenl (il i & ; 485 nm,
WO ; 535 nm) & DsRed (B2 & ; 535 nm. IR ; 590 nm) DA A Il E
L. ZsGreenl Oz yfE % DsRed O MEAE THIET 5 Z & T, 4 ASO IZ L% KD {EMHE%H
L7, F7o. ASO REHRAFMEDRHETIX, 9 mM @ CaCl, DfFFEF, b L< iﬂeﬁf?
T, ZsGN1-120-BNA(15)% 5nM 725 5uM L7025 KX 9 I L, 4 HZIZ B & [RAR,
HAEDRE & KD IEMED R 21T o7z, & 612, RIFZ(LOFHETIZ, 9mM @ CaCIZODﬁL
FETF. b L<ITRMAFAE T T, ZSGN1-120-BNA(15) % 1 uM & 725 K 52U L, 5 B, 4
JeAlZJERK ., KD IEEOR I ETT 572,
F72. #HED ZsGreenl-ASO 1Tkf LT, BAIEDEWIT X 2 HB & it L7 EBRTIX
ZsG-N1-2R/HLE i 2 fEFE L, 24 Hif#. 9 mM & CaCl, DfEE ., 14 FilE D ASO (2o
T, ZREN25uM 725 KO ICIINL, 4 BRRIZHSHEOBEIE & KD iHMEEFH Lz,

FREERMBEZF)H LTz qRT-PCR IZ X 5 KD i

Huh-7 il COMGTCIE, 96 7 /L7 L— h~#&FE (8,000cells/well) L, 24 Fiffif%, 1M
® CaCl, F7-1% MgCl, # S HAIREEIZ 72 D X D IZIRINT % & 3512, APOB IZXf9 %
2’,4’-BNA/LNA f&fifi ASO T 5 ApoB-10177-BNA(13)% 100 nM & 725 X IR LT-, &
D 24 FEf#% . CellAmp Direct RNA Prep Kit for RT-PCR (TaKaRa) Tififid Z #%f# L. One Step
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SYBR PrimeScript PLUS RT-PCR Kit (TaKaRa) % i/l L T, APOB mRNA D¥&Hi & % StepOne
U7 NVHALPCR VAT A (Applied Bisystems) (& Tt L7=, & ~ APOB Dfi#fTIZ1%
hApoB-F: 5°- TTCTCAAGAGTTACAGCAGATCCA-3’ & hApoB-R:
5’-TGGAAGTCCTTAAGAGCAACTAACA-3 % N AF — ' 7iinf & LTk  GAPDH
DOfEHTIZ1E hGAPDH-F: 5°-GCACCGTCAAGGCTGAGAAC-3’ &£ hGAPDH-R:
5’-TGGTGAAGACGCCAGTGGA-3’ D7 T4 ~v—t v h&ZNLIEM L, Ct(cycle
threshold) fEDFEAFEH L~ DFEITHFE T 5 2-AACt 1 %% FIV T R B EIC X % KD
TEVEZ R LTz,

F72. ASO BEEELFNEDFAR TIZ, 9mM @ CaCl, DIFET. & L IFTRIFET T
ApoB-10177-BNA(13)% 0.1 nM 725 1 uM & 725 X H IR L, 24 Refiith, Ed & [RERIC
gRT-PCR |2 X B fifbr 217> 7=,

KFEA BRI X 23T, CaCl, b v IZENEhO& B % FiEIRE 10
mM & 725 XIS LTz, 7272 L. Mn, Zn, Co lZ DWW TCITHMIRFEME N0 < HEL L2729,
BASIRIE 0.1 mM & L7c, ASO OFRAN 24 Isf#f%, EEC & [RIERIZ qRT-PCR IZ X ¥ KD iEME%
i T L7=,

CEMiE, b LIV ARTZ =7 v a ks invivo IO Z T L= T, &k
APOB mRNA &~ 7 Z® Apob mRNA OEREAELFID 5 6, 100% 17 Z 40T fElkic sk L
THH10FEED 72 % 2°,.4-BNA/LNA {&£ifi ASO (ApoB-00521-BNA(13), ApoB-01261-BNA(13),
ApoB-02101-BNA(13), ApoB-05141-BNA(13), ApoB-05701-BNA(13), ApoB-08701-BNA(13),
ApoB-09621-BNA(13), ApoB-10461-BNA(13), ApoB-11001-BNA(13), ApoB-12241-BNA(13)) %
FXEF L7z, Huh-7 Ml 2 #5FE L, 24 FEf#%. 9 mM @ CaCl, Df7A{E T, 10 fEfHD ASO |2
WT, ZNZEN100M 72D K5 ICiRMLTz, £721X, RNAIMAX 2 L. IRfFo 7=

R — > CTHRAEIEEE 10nM 2 A LI R T v AT 273 a v %{Fo72, ASO DiE
N 24 BEfE1#% . BEC & [FEEIC QRT-PCR IC X W KD iEVEZ i@t L7-,

CEM IEDOPLAMEZMRFET 2 728, Survivin (25195 ASO % V7= 926k ik, Hela <°
HEK293, & L <&, A549 #ifid% 96 7 = /L 7 L — k ~$&7E(8,000cells/well) L . 24 FR¢fHf% .
9mM @ CaCl, DTFEE T, & L <I1E. FEFEFE F T Survivin-BNA(18) 2 dx K 1 uM L7225 Xk H 1
WINLTz, &0 24 K5f##%, APOB TOfamt & [RERICHINN 2 %f# L, gRT-PCRIZ X Y KD if
PEZ AT L7z, 723, & b Survivin OfENTIZ 1T hSurvivin-F: 5°-
AGTCTGGCGTAAGATGATGGATTTG -3’ & hSurvivin -R: 5°-
CACAGCAGTGTTTGAAATGACAGG-3’ %, N AF —E Jil{nf & LTk F GAPDH ®
fEHTIZ 1T EFD & [BED hGAPDH-F & hGAPDH-R D75 A ~—t v h&ZHEMA L. Ct
EDEZFEBL L~ L OZETHE U TR BIEIC L 5 KD IEEEZF L L7,

i e E M AT
ARRFEME R 1L WST-8 (> &{b5) 2R L., ~1 7 a7 L— NS
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SpectraMax M5 (Molecular Devices) (ZC OD450 nm % jlliE . CaCl, D ARFRINAIIE O i %
100% & L., FAXA) oM AR 2 F M Lo, BARRYITIX, Huh-7, HeLa. HEK293, A549
MIREZNENE0%LL FO a7V MIRHEHIC96 U/ L— MO L, 24 IFF
MR % ., BEREN 0~30mM L7825 K 912 CaCl, il L7z, £7=, ASO ODIFTE T, 3
FE FORBEFRD7-5, ASO (+) & LT 100 nM @ ApoB-10177-BNA(13) & I L 7=,
F D%, 24 FFEF & 1T R 96 IRFfH £ TORER T WST-8 2L, 1~1.5 Ik¢fi] 37°CTA
Fa— g L7214 OD450 nm Z IE L, At a9 Zfifa B fF R 2 R Lz,

~ 7 AR I8 B ASO D KD fEHERIE

E2TOIHYERO T 7 ha—E, RIRKRFOIYEREZES CHRBAGTEML, 7
D C5STBI6I & (HARZ L'T) 2% LT, Apob Z#EH) & L7= 2°,4-BNA/LNA &£fi ASO %
10 mg/kg OG- E TR F~HEE G5 21T o 70, &5 72 RRIZICA Y 70T R ARREE T I
TalZ2 %, TR L7z, ISR R 3R TR RAE % . fijHT £ T-80°CIT TIRAF
L7-, JFfiE total RNA % QuickGene RNA tissue Kit SII (& -7 ¢ /L Atk) ZEHA L, RfFD~
=2 7Vt THEE L7=, #iliH L 7= total RNA #8554 & L. High Capacity cDNA Reverse
Transcription kit (Life Technologies #1:) %/ L Ci#xE L7-1%. Apob mRNA D3 EL& %
StepOne U 7 /L% A . PCR ¥ A7 L (Applied Bisystems) (2 CHi##T L 7=, ~ 7 A Apob DT
{Z1% mApPOB-F: 5°- TCCTCGGTGAGTTCAATGACTTTC-3’ & mApoB-R: 5°-
TGGACCTGCTGTAGCTTGTAGGA-3 % N A X — ' J#{nf & L T~v U A Gapdh DOfif
HriZix mGAPDH-F: 5’- TGTGTCCGTCGTGGATCTGA-3’ & mGAPDH-R: 5°-
TTGCTGTTGAAGTCGCAGGAG-3’ D77 A ~v—tk v haZnLIUEM L, CtIEDZEL FEH
LUV DZETHR UM BLEIC L D KD iEEZ R L7z,

PFIRKEER TR C DR

7RO CSTBI6) 3 (AARZ V7)) &2 Z 7 —ERREFLE L, FMEFE L 2 £
L7z, HEL7-oRESEEFMRE 24 71 a7 —7ra— kL7 9% v o/L7 L— I 3X
10° cells/well THEFRE L, 2 H .9 mM O CaCl, f£1E T F 7213 FEAA(E T T, ApoB-10177-BNA(13)
ZBAKTREE 100 nM & 72 5 K9 IZEF TR U 7=, 24 BRI 12 Apob mRNA O E Bf#lT %17
572, qRT-PCR (Z1Z EFED invivo EBR L [FAEED 7 Z A ~—% ~ & L. CellAmp Direct
RNA Prep Kit for RT-PCR (TaKaRa) Tiffifid z % f##%. One Step SYBR PrimeScript PLUS
RT-PCR Kit (TaKaRa) # i/ L T, StepOne U 7 /L% A L PCR ¥ 27 A (Applied Bisystems)
V2 THRRT L 7=,

W EHEEAT
TR RO HHRIZATF 2 —F > O tREZ AN T T 7=,
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B_E

ZJ AR

A ® T H W 72 24-BNAILNA & fifi ASO (Cy3 5 7% ApoB-10177-BNA(13) .
ApoB-10177-BNA(13), ZsGN1-120-BNA(15)) I & THASH Y — > T W1 v THM, i
L7=b D% AT L7z, siRNAILZ, W34 H Invitrogentl: 7> 5 Stealth RNAi siRNA & LT, PMO
E. WL b Gene-Toolsth: HEEA L7z, 26 DsIRNA, B LT, PMODIEIERLSI A LT

W2,

SiRNA Name Sequence
26 GSRNA 5' ~GAGAACUGCAUGUACCACGAGUCCA-3"
sG-S 3' -CUCUUGACGUACAUGGUGCUCAGGU-5"
ADOB.SIL 5 ' —-CCUGAAGUUUGUAACUCAAGCAGAA-3"
pob-si 3' -GGACUUCAAACAUUGAGUUCGUCUU-5"
ADOB.SI2 5 ' —-GGGACCACAGAUGUCUGCUUCAGUU-3"
poB-si 3' -CCCUGGUGUCUACAGACGAAGUCAA-5"
ADOB.SI3 5' ~CCAAUACAAGUUGAAGGAGACUAUU-3"
poB-sSi 3' -GGUUAUGUUCAACUUCCUCUGAUAA-5 "'
VPS26B.si1 5' ~GGGCAGAAUGUGAAGCUACGCUAUU-3 "
S 3' -CCCGUCUUACACUUCGAUGCGAUAA-5 "'
VPS26B.52 5 ' -GCGUGGAGGUGGAAAUCCUUCUGAA-3"
Sl 3' -CGCACCUCCACCUUUAGGAAGACUU-5"
. 5 ' —-GGAUUGAGGACUGUCUGCACAUUGA-3"
VPS26B-si3 3' -CCUAACUCCUGACAGACGUGUAACU-5"
BRE?.Si1 5 ' ~-GGUGGGAAAUAAUUCCUUAGGUUUA-3"
Sl 3' -CCACCCUUUAUUAAGGAAUCCAAAU-5"
BRE2.52 5 ' ~CCUCAGGAAGUUAGGGACUUUCAGA-3"
St 3' -GGAGUCCUUCAAUCCCUGAAAGUCU-5"
BRE2.<i3 5' ~GAGCUGGUGGAAGACUCGCACUAUU-3"
St 3' -CUCGACCACCUUCUGAGCGUGAUAA-5 "'
PMO Name Sequence
ST6-PMO 5'-CATTTTCTGTTCTAGATCCTGTT-3"
NC-PMO 5'-GGATGTCTTGCTGGACGTCGTTA-3"
Al &

b R R B SRHLEME IR 3 X OHUh-7HIf@ 1 ZICRBAIE N 7 (ISZATEGE N R 3R
WFERT) LW AF LI b D2 Lz, ZsG-N1-2/HLE & ZsG-N1-2R/HLEfGIL, %= T
ERIL 72 b D& Lz, £72. Ly FUANRRy r—2 0 THIITEH 5 293L TV
(Cell Biolabs Inc) (%, = AENA ALY AF L7z, WTHILOMAIRE  10%FBS (viv) &=
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U > (100 unitsfmL), A kL7 k<A > (100 pg/mL). Fungizone® (0.25 pg/mL) % & e
DMEME5H#I T, 5% COfF/E I, 37°CTHi#E L7z,

L RIBAMBEIC K D ASO DR RTERENT

Huh-7flila% 7 = / —/L L v RARE D10%FBS/IDMEMESHIIZ T, 8D = /L DH T AR kA
7 L— |k (SCC-038; v F I H' T 2#k) 124.5x10* cells/well THEFE L 7=, #EFE24FFM#%. 9
mM CaCLOTFAE T, b L <IFFEMFE FC. 500 nMDCy3tE ik ApoB-10177-BNA(13) & k5 HilZ
WMLz, 2B, BEFEO NI VAT 27 v a kT 5720, VA7 27 v a ik
Lipofectamine2000 (Invitrogentt) %, VU &1 /L T 7 AjkiZCalPhos Mammalian Transfection
Kit (Clontechtt) Z{EfA L. D~ = =27 Wit > TEAEZ %, 100 nMOCy3F= 55
ApoB-10177-BNA(13) % A L 7=, T D%, 37°C, 5%CO, DM T 245 L7-1%. 0.5
UMD Hoechst 33342 (Life Technologies) T3043 A% 4L ta 21TV, 75 nM®dLysoTracker Green
DND-26 (Molecular Probes) T3045 [V V¥V — A Z&Yeta L=, =D . HBSS (Hank’s balanced
salt solution) &4 L 7%, M SEEMEE (TCS SP5; Leica) FIZ CASODMINR1E 2 B2 L
7o 2B, BHNTIZLL T OS2 v,
Xt 1> X 40x/0il, HCX PL APO, Cy3 fi ti: Ex 543-nm laser (50% power), PMT range 555-700
nm, LysoTracker & Hi: Ex 488-nm laser (40% power), PMT range 500-535 nm, Hoechst 33342 f#
t: Ex 405-nm laser (70% power), PMT range 413-429 nm, DIC (Differential Interference
Contrast) : Ex 488-nm (7% power).
A TOMEIE 100 Hz D A % ¥ A B — R THAS L6 D Omifg A V1540 L7, mifg 1%, Imagel
software (National Institutes of Health, Bethesda, MD, USA) CH#lT 21T -7,

Zua—H%A A Y —TIZ L D ASO B Y AL B ORENT

7 x /) =)Ly RARED 10%FBS/DMEM Ei# A FV T, Huh-7 #ifin % 24well plate
(collagen-coated) = 2x10°cells//well THEFE L 7=, #5fE 24 FFf1#%. 9 mM CaCl, DTE/E F. &
L < 1FFETFEAE FC.200 nM @ Cy3 175 ApoB-10177-BNA(13) & s H iz #n L 7=, 37°C, 5% CO,
DM T 2 B[ 5s38 L7-%. PBS (phosphate buffered saline) (2T 2 [AIMEH 21TV, R4y 72
Cy3 15k ASO ZBrE L%, 37°C TS5 M MY 7Y U B A2 T 7=, D%, 10%FBS &
A DMEM (7 = / —/V Ly RARE) CHllRERZHE L, €12 hL—J— (BD Falcon
) I THIBE A 1E < L=t FACSCalibur (Becton Dickinson) (ZC. #ICE Y A E 7z
Cy3 DR ZJE Lz, f+bh7=7 —4#1%, Cell Quest software (Becton Dickinson) (2T
E BT 21T o 72,
CEM EEREETRTZ A IV T OKE

ZsG-N1-2R/HLE flifaz Bt 7 UV 7R 2D 96 7 = /L7 L— h~$&FE (12,000cells/well)

T 5 LIAIKFIZ 9 mM @ CaCl, Z I L 72554 % [Pre) M #EFE D % H 12 ZsGN1-120-BNA(15)
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(KT FE 2.5 uM) ZFRIN 5 & [FEFZ 9 mM @ CaCl, 2 L7856 % [T, o 7 B
%12 ASO et i 2 fRE L, PBS CTUARICHFEE S & 129 mM @ CaCl, Z RN L
%A% [Post) & L7z, ASO iisIIn~6 72 K[ E558 % . ZsGreenl & DsRed g YAl 2 Il E
L. ASO 2L % KD iEMEZR I Lz,

—75. Huh-7 filE CORMFITIL, 96 7 = /L7 L— h~3FfE (8,000cells/well) L 7=
ApoB-10177-BNA(13) (&=L 1 uM) Z N9 5 L [FIIFIZ 9 mM @ CaCl, Z¥shn L 7= 356 %

[TF), Z® 4 Bfi#12 ASO % Erieti i 2 b2 L, PBS THEFHICH iR E & 112 9mM
@ CaCly Z N U= 56 % TPost) & L 72, ASO #NA & 24 i # 1 CellAmp Direct RNA Prep
Kit for RT-PCR (TaKaRa) CHffifid Z %% L. One Step SYBR PrimeScript PLUS RT-PCR Kit
(TaKaRa) Zf#f L C. APOB mRNA D33 & % StepOne U 7 /L% A 1 PCR v AT L
(Applied Bisystems) (2 CfEHT L7z, & ~ APOB DfEHTIZI% hApoB-F: 5°-
TTCTCAAGAGTTACAGCAGATCCA-3’ & hApoB-R:
5’-TGGAAGTCCTTAAGAGCAACTAACA-3 % N AF — ' Jil{nf & LTk k GAPDH
D21 hGAPDH-F: 5°-GCACCGTCAAGGCTGAGAAC-3’ &£ hGAPDH-R:
5’-TGGTGAAGACGCCAGTGGA-3’ D7 T A ~v—t v hEZNLTIEH L, Ct fHDZEZE %
BV OFETHET D 2-AACtIE P % VT, fIXSH BRI LD KD IEEEEH LT,

BIRYEEEL (DLS) HEIC & DRI TFFEREE O FHAH

1% antibiotics/antimycotics (Sigma-Aldrich) & 10% FBS % & ¢ DMEM 55 % #fi L, 1M
7 CaCl, £72iT MgCl, DA b 7 R 2 i IR L 0~30 mM & 72 5 K D ITiRinL 7%, £
— B AW —TF /) ZS (= 4t) EAWT, EEREROBNE & 2 BIE R OB 21T
57, E72. 10% ® FBS, 9mM ® CaCl,. 1 UM @ ApoB-10177-BNA(13)% = Z & Teks
Hi, B E AR A e U BRC & RIS R AR ORIE & e 0B N A2 1T > T2,

FRTEFIEMEE (TEM)IZ K DRIF OFHT

1 uM @ ApoB-10177-BNA(13) % & ¢ 10%FBS/DMEM ., 9 mM @ CaCl, % & »
10%FBS/DMEM, 1M @ ApoB-10177-BNA(13) & 9 mM @ CaCl, % & T 10%FBS/DMEM, 1
UM @ ApoB-10177-BNA(13) & 9 mM @ CaCl, & ¢ FBS A5 DMEM DFEf 4 % 7 L% #E
fif Lice &I —ARra— N LB RE S, 2% 2 > 7 A7 i (pH 7.0)
TL10 BT T 4 T Yt 4T - 1=, = D% JEM-1400Plus %187 &+ 5EM%%% (JEOL Ltd.) %
V. 80KV ONHEE CHIEE 21T o7, 7 ¥ Z /VEIS (2048 x 2048 pixels) 1L CCD 1 A 7
(VELETA, Olympus Soft Imaging Solutions GmbH) TH(f% L7, 7235, TEM IZBI9 % BT
T RS R T BB AR AT 1 C e L7z,

ZsG-N1-2R/HLE #ifa % v 7z ZsGreenl siRNA @ KD {EHEFHE
ZSG-N1-2R/HLE #iia 2 B\ 7= siRNA 2% 9 5 CEM JEDOREEIZIX . ASO 13 v |Z Stelth
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RNAI siRNA (Invitrogen #£) T % ZsG-siRNA % L 7=, ZsG-N1-2R/HLE #ijin% B 7 1
TARBLDI V=T L— |k (Corning f1:) ~#&FE(8,000cells/well) L. 24 Rfj#4, 24 FFfH
#%. 9 mM @ CaCl, DIFIE ., ZsG-SiRNA % 1 uM L7225 X DI L7=, F£72. siRNA &
ADPE=a > hr— & LT, RNAIMAX 2] L, it 7 v b 22—/t > THREIREE
25 nM & 725 K 912 ZsG-siRNA Z IR L7z, siRNA DEAN 4 Ath, ~A 7 a7 L — Mok
Y65+ Gemini EM (Molecular Devices) % FIf] LT ZsGreenl (b % ; 485 nm, # Y ;
535nm) & DsRed (i & ; 535 nm, a0t R 5 590 nm) DA A HIE L, ZsGreenl @
HOtfE % DsRed DHOGETHIIEST 2 Z & T, %4 siRNAICXK 2 KD iEMEZR I L7z, —75,
URZ =7 v a L EARO KD IHHEIZxHT 5 CEM 2R ORFEESR CTlx, 9 mM CaCl, ¥
FIERFMTRNAIMAX IC KD U R T =7 3 3 8 A% Eii L7~ RNAIMAX Z{# ] L,
WO 1 s a— T ht > TRAEIREE 20 nM & 725 X 5 IZ&HE ZsGreenl-ASO Z s L 7=,
ASOEA 2 Ht%, k& AEROFIETELMAME L, KD IEEEZFH L,

Huh-7 ¥ % Fv 72 ApoB siRNA @ KD JEMHEZE(H

Huh-7 #lifa 2 V72 siRNA 1235 CEM JEDRRGEIZIEL, ASO Of 1 1T Stelth RNAI
siRNA (Invitrogen £1:) T& % ApoB-sil,2,3 Zffi /] L 7=, Huh-7 #ifld% 96 7 = /L7 L — b~
fE (8,000cells/well) L. 24 Bifi#, 9mM @ CaCl, DFFE T, & L< X, EFEFTHTR
D ApoB-siRNA % 1 uM & 7225 X 5 I L7, siRNA OFRIN 24 FEf %, CellAmp Direct
RNA Prep Kit for RT-PCR (TaKaRa) Tififid % f# L. One Step SYBR PrimeScript PLUS
RT-PCR Kit (TaKaRa) % {# f L T, APOB mRNA D Hi & %4 StepOne U 7 /L% A L PCR ¥/ A
7 2 (Applied Bisystems) (Z CHi#hT L7=, & b APOB Dfi##TIZ 1% hApoB-F: 5°-
TTCTCAAGAGTTACAGCAGATCCA-3’ & hApoB-R:
5’-TGGAAGTCCTTAAGAGCAACTAACA-3 % NUAF —E Vs 1L LTk ~ GAPDH
DFFEHTIZIE hGAPDH-F: 5°-GCACCGTCAAGGCTGAGAAC-3’ & hGAPDH-R:
5’-TGGTGAAGACGCCAGTGGA-3’ D7 F A4 ~—t v h&ZNZEIfER L. Ct(cycle
threshold) D75 % FEH L ~L DFETHE T 2 2-AACH £ % FIV T B ERIC & % KD
TEVEZ R LTz,

PMO (%95 CEM ZhRDRREE

PMO I\ 34t Gene Tools #:12 TEFEA R AIT - 72, Huh-7 #ifi % 96 7 = /L7 L— bk~
FERE (12,000cells/well) L, FH, ST6-PMO F7-1% NC-PMO Z i #&iRE 20 uM & 725 X 9
VIR LT, FE72. TR CaCly 134 IR 2 9 mM, Endo-Porter (Gene Tools #1) (ki
10 UM & 72 % I 9 (TEF AN L 72, 48 Iy 11528 7% . Cell Amp Direct RNA Prep Kit for RT-PCR
(TaKaRa) # W CHIFRARIR 2B L7z, Z Dk, RT-PCRICEHD=F Y U AF v LT
TEPEDIATICIZ, FhEho¥x Y 5 & 723 L7 hSTAT3-E5-F: 5°-
TGGTGACGGAGAAGCAGCAGAT-3’ & hSTAT3-E7-R: 5°-
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TGCACGTACTCCATCGCTGACAAA -3’ D7 T A ~—t v h &l L. One Step SYBR
PrimeScript PLUS RT-PCR Kit (TaKaRa) (& CHFRAJE S 2 HlgE % . 10% TBE
(tris-borate-EDTA) ~ /L CESIKEIZ 1TV, EtBr (ethidium bromide) TH:fa4%. ImageQuant
LAS 4000 (GE Healthcare) (2 CHitEWr A 2 L7=, —F . qRT-PCR IZ X % STAT3 mRNA ¥
BlEIX, =% Y 24 |Z3%FF L7 hSTAT3-E24-F: 5°- GGAATCCCGTGGGTTGCTTAC-3’ &
hSTAT3-E24-R: 5°- TTGAATGCAGTGGCCAGGAC-3>D 77 A4 ~v—t& v M & L. One Step
SYBR PrimeScript PLUS RT-PCR Kit (TaKaRa) & StepOne U 7 /L% A & PCR ¥ A7 A
(Applied Bisystems) % Hlu N THExF R BLEIZ L5 KD fEME &R L7z,

F7-. STAT3 ¥ /37 FE &1 Western blotting |2 CR#MT 217> 72, Huh-7 flin% 12 7 =
VT L— N ~FEFE (95,000cellsiwell) L7=F HiZ, EFEEFEE, ST6-PMO F721% NC-PMO
I XA T 20 UM, CaCl, 1T F L FE 9 mM., Endo-Porter [ #&IERE 10 uM & 72 5 L 5 1282
Hi~FRIN L 7=, 48 Wiffks#%% . Complete Protease Inhibitor Cocktail (Roche) % & ¢ RIPA
(radio-immunoprecipitation assay) /3~ 7 7 — (Sigma) CTHIIEIAMRIL % %5 L. BCA Protein
Assay Reagent Kit (Thermo Scientific) T# > /32 £ &% 1T - 7=1%. DTT (dithiothreitol) &4 ¥
> 7NNy 77— (Thermo Scientific) %1z T, 100°C, 5 /3 MMEVLEE L7=, 10 ug iod ¥ >
NI % 520%DRV T 7 U NT I RTMTT 774 L, SDS (sodium dodecyl sulfate) — PAGE
(polyacrylamide gel electrophoresis) (= T/rHfEf%. PVDF (polyvinylidene difluoride) f5iZ k< >
A7 7 — LTz, D%, BlockingOne (7717 A4 7 A7) TR LM 7 v vX 7 L7k,
L STAT3 HLi& (1:1000, Cell Signaling #1:) % & &> 5%BSA (bovine serum aloumin) &% TBS-T
TAC, K L IRPUROSEAT o T, £lo . NfE= b r—/L & LT, Hi B-Actin HLi& (1:1000,
Sigma) % ¢ Blocking One T, 1 Ff#IS S W72, £ D%, TBS-T IC THEIBEF L7
#%. 2 PUA & LT HRP (horseradish peroxidase) tZ#kft 7 ¥ £7-1%~ v X 1gG Hilk
(1:3000, GE Healthcare) Tz, 1 FEfE]SES S8, TBS-T & THIRIBE L 7=, ECL Prime Kit
(GE Healthcare) & ImageQuant LAS 4000 (GE Healthcare) |2 C % /37 3L 2 ffdT L 7=,

N 7=25—FT7 S

Huh-7 fifaz A2 U 7R R A 96 7 = /L7 L— K (Corning f1) ~#&FE (8,000cells/well)
L7723 H, 9mM @ CaCl, f#7E T, F7IXFEAFAE F T, pGL4.50 Luc plasmid (Promega 1) %
BRI U7z, £, BB T 2 I FEADYM = hr—/b & LT, CalPhos Mammalian
Transfection Kit (Clontech #1:) ZfiH L, iff DO~ =2 7 /WIS TY v o MEIZ X
L NELT- T2, 48 Biffl52%% . ONE-Glo Luciferase Assay System (Promega 1) &~-1 7 1
7' L— kv A—H%—Gemini EM (Molecular Devices) ZF|HLC, Vo7 =T —F LR —
2 —IEME A E LT,

ShRNA R J—=F
ZsGreenl DHHMEDIEHHDE 2 L VI x 572 ZsG-N1-2/HLE #l i %A 150 mm dish ~ 100

_66-



~1,000cells/well DPEETHERE L, & 2 BREREEEZ, Yo7 Aru— 2HEELZ, 597
0 — DG ZsGreenl DL EHRE & ZsGN1-120-BNA(15)I12 L 25 KD & & #FF LoD,
H BT R P oA AR D BT 72 7 v — 2 (ZsG-N1-2/HLE-s1) #3%#R L7-, IZ. shRNA 3§
B TFUANRENERT 5720, LT IANARy =2 0 THllaTod 5 293LTV il
% 10 Az 150 mm dish |Z 1.25x10" cells/dish THERE L 7=, BH, fKft~==2 7 VIZht-> TE
-8 AFIETH 5 Fugene 6 (Promega ) % T Packaging plasmid mix (Cellecta, Inc.) &
12 shRNA 7 1 7 U — % co-transfection L 7=, 7235, shRNA 7 1 7 < U —{Z1%. Cell Surface,
Extracellular, DNA Binding &\ 9 — U — R{ZRIH L 723 4,922 B x 112 %45 27,500 EL5)
D shRNA 7 A 75 ) — T % Decipher 77— /LI L . F 7 A )L Z shRNA 7 1 7 U —Human
Module 3 (Cellecta, Inc.) Z v 7z, K9 48 IRFfHIEF =L, VA VA S AEEE RIG 2B L, 1,000
prm C 15 4304, 0.45um 7 o VX — TS ZREL, LUy FUANATAL T T
—DA Ly 27 & LT-80CIZRAF LI, £DH%, MOI LU FIZRD X DIZTA VAR Ry
7% 12 fEFWR L. AU 7L 10 ug/imk D FEFE T, 10%FBS/IDMEM 1 CTH: 3% L 7=
ZSG-N1-2/HLE-s1 (T STz, £ D%, B a—r <A ¥ 1ugimL &AM T A MEE
3% Z LT, ZsGreenl & shRNA OILZ2 @ FEMIALE 2 BN LTz, 2Dk, FEoMid %
Ny heLTHIRL, Y—FT 4 THIOY TN UT-80CHRIFE LT, F7z, B L7z
AR LT CEM 2R LT 1 uM @ ZsGN1-120-BNA(15) ¥ L. 5 H#IZ BD
FACSAria Il (BD Biosciences) |ZC, ZsGreenl OH:EHRE 2R L CW D HREM %2 >V —7
4T LT, £0%, Ml AZ LR L, R CEM LA FIH L 7= ZsGN1-120-BNA(15) D&
A& FACS V—7 4 v 7 & Efi L, Mzt RE#E%, <Ly b &-80CHR1FELT, —7,
BFEHIZ ASO OFALHEPMED > T2 72 DI MK T L7222~ > 72 /<> shRNA 7 A 7F
U —DIEGT K o CIEFFRAVIZHEOETRE SN L 7=/l o K O @t x 2 LEI < 7Dl
ASO KRNI THeFE L 7o MIIREIC SOWT B [AERD FACS VY —7 ¢ 7% 2 FEFEf L, #ifa
EPEREG#RH%, XLy F&2-80CIRIFE LT, ZD%k, Ziuh 3 FEOESMESL Y b
7 A, RIS — & o —1T TH shRNA IZHF B 72 8 — o — R AT L, i &
AT ABREE T 23R FF 95 shRNA OELFI Z gt L7z, Zeds. 7/ KRt —7 o
Y—Z W= BEABENT I DWW Tl Cellecta #1112 TS L 7=,

SIRNAIZL B 2RI Y —=v 0

Huh-7 #lii A 7,500cells/well T 96 7 = /L7 L— h~$&fEd4 5 L 4|2, 20 nM T siRNA %
U R— 2 A LT, EAGRIKIZIL, Lipofectamine 3000 (Invitrogen) % W C, #Rfto 71 k
a—UIZHE> T A T - 72, siRNA DA 24 BRI, FEEMIc A L, &5 24 I
fii#%. 500 ~1000 nM @ ApoB-10177-BNA(13) & 9 mM @ CaCl, Z -l L=, %o 24
REfH# . SuperPrep® Cell Lysis & RT Kit for gPCR (TOYOBO) % F\ CHlifu & ¥Af# L. cDNA
DM G # 1T 7-, Z D%, Fast SYBR® Green Master Mix (Applied Biosystems) % i L
T, APOB mRNA D%El &% StepOne U 7 /L% A L PCR 2 27 A (Applied Bisystems) (2T
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fiffir L7=, & b APOB ODOf#HTIZIE hApoB-F: 5°- TTCTCAAGAGTTACAGCAGATCCA-3’ &
hApoB-R: 5-TGGAAGTCCTTAAGAGCAACTAACA-3’ & N AX—E L JiEla & LTk
kN GAPDH O fi##T1Z1% hGAPDH-F: 5’-GCACCGTCAAGGCTGAGAAC-3’ & hGAPDH-R:
5-TGGTGAAGACGCCAGTGGA-3’ D77 A4 v —t v hNaZnZhfEH L, CtiEDE% 35
LUV DT T 5 2-AACHE ¥ % O T AR B RIS & 5 KD IEHEE R H Lz, S/,

MU cDNA %AW T, FRRICSIEEL T ORREL M L=, & b VPS26B OfEHTIZIE
hVPS26B-F: 5°- CAGGGCATCAAGATCGAGTTCA-3’ & hVPS26B-R:
5’-GGGACACAAACTCATGGTGGTTC-3> % . t |k BRF2 @ fi# #7 |2 I hBRF2-F:
5*-TGCTTGGCAGAACTGGTGAA-3’ & hBRF2-R: 5’-ACGTATTTGGCTGGCACAGAA-3* D~
TA~—%y hEETNTIEM L, HEXPEBIEIC XD KD IEHE R Lz,

WEEH AT
fEATRE R DOBMEFHEEIIATF 2 —F » FOtREE 21T T 2 —F—HEZ AV TITo 72,
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B=F

ZJ AR

ApoB-ASO & Her3-ASO 1 ZZNENBEMOESN A2 S EIZR AR F47 — M S,
2’ 4-BNA/LNA CEfi SN2t D& V— T A AL THR R L7, £72 . XRNLSiRNA,
XRN2 siRNA, RNase H1 siRNA. ApoB siRNA, x4 7 7 2 ha—/LsiRNA T\ T h
Stealth RNAIi siRNA & L C Invitrogen ft7>5 AT L7, FIH L7= ASO, ¥ LT siRNA DL
Bl 2 LR IZRT,

ASO Name Sequence
ApoB-ASO 5'-GCattggtatTCA-3'
Her3-ASO 5'-TAGcctgtcacttCTC-3'

Uppercase: 2',4'-BNA/LNA, Lowercase: DNA, All linkages are phosphorothioated.

siRNA Name Sequence

5'-GACCGGUUUCCUGCUGCCAGAUUUA-3"'

RNase H1 siRNA 3' ~CUGGCCAAAGGACGACGGUCUAAAU-5'

5'-GGGACCACAGAUGUCUGCUUCAGUU-3'

ApOB SIRNA 3' -CCCUGGUGUCUACAGACGAAGUCAA-5'

5' -UCUGGCUGAUCAAGCUGCAUGUUAU-3'

XRNI siRNA 3' -AGACCGACUAGUUCGACGUACAAUA-5"'

5’ ~-GAGAGGAGCAUUGAUGACUGGGUUU-3’

XRN2 siRNA (si1) 3’ -CUCUCCUCGUAACUACUGACCCAAA-5’

5’ ~-CAGAACACUGUAGUCAGUAUUAAUU-3’

XRNZ si2 3’ ~GUCUUGUGACAUCAGUCAUAAUUAA-5’

5’ ~-UCGCUAUUACAUAGCUGAUCGUUUA-3’

XRN2 si3 3’ -AGCGAUAAUGUAUCGACUAGCAAAU-5'

ke

b TR B kHUh-7HI 36 & OHepG2HiidiZICRBARE N 7 (SAATBUE AN EEHEIL
BEREFERT) KO AF L2 D2 Lc, W oMIEkk & IEE b L 7210%FBS (v/v) &~
=Y > (100 units/mL), A kL7 k<A 2 > (100 ug/mL), Fungizone® (0.25 pg/mL) % &
TP DMEMEFHI T, 5% COLfA1E |, 37T°CTH&E L 7=,

Z U TR OMBEA
Huh-7 & HepG2 Mifidi% 96 7 = /v 'L — b ~FEFE L, 4V TEFEOEANEZTT -7, Huh-7
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#AE X 7,500cells/well, HepG2 #ifia % 15,000cells/well THERES 2 & (2 Huh-7 #iEI 20 nM,
HepG2 #HfiiE 40 nM T siRNA % U N—2EA L7z, HARIEIZIL, Lipofectamine 3000
(Invitrogen) Z AW T RO 7 1 b a— I 2ht > THBL AT - 72, SIRNA DE A 24 e |
BRI AT L, & 52 24 IFE#%. 100 nM @ ASO %721, 20nM @ siRNA % 7 + U —
R L7z, EAGIKIZI1E, Lipofectamine 3000 (Invitrogen) % FAVWT, it 7o ha—u
(2P > TR 21T o 7,

gqRT-PCR

2 [0 H DAY TREERE A D 24 B5f]#% . CellAmp Direct RNA Prep Kit for RT-PCR (TaKaRa)
THifE & 7afi# L. One Step SYBR PrimeScript PLUS RT-PCR Kit (TaKaRa) & StepOne U 7 /b
% A4 IPCR I A7 A (Applied Bisystems) Z{#i ] L T qRT-PCR (T L H15EHY RNA O E & 41T
STz, FEAJ RNA OFEBLEIL, GAPDH IZx3 % Ct fHDEZFHL L~ DAEITHRE S 2
2-ANCEVEZ AV T, MR BRZFH Lz, TSV T T4 ~— 2 TFIORT,

Taroet Amplification Forward Sequence
9 Position Reverse Sequence
5' -CGTGAGCCACTGGATGGAGA-3"
RNASEH1 Exon 3/4 5' -CCATCAGTGTAGACGACGACGAA-3'
5' -TGTTGGAATGCCACAACCTGA-3"
XRN1 Exon 37/38 5' -TGGCACTGTGGCCCATGTA-3"
XRN2 Exon 9/10/11 5'-CCCAAACCATGTGGTCTTTGTAATC-3

5'-TGGTAGGCTGGCCATTGTGA-3"'

5'-ATCTCCATCTGCGCTACCAGAA-3'
5'-GGCGTGTCACTCATTAGGTGGTAT-3'

5'-AGGCACCGTGGGCATGGATATG-3"'

APOB pre-mRNA Exon 28/Intron 28

APOB mRNA Exon 28/29 5' - PTCCTCATCAGATTCCCGGACCCT-3'
5' —-CGGCCCTTAACCCTGTCACT-3"
HER3 pre-mRNA Intron 4/Exon 5 5 ' _PCCCTCACGATGTCCCTCCA-3 !
5 ' -ATCGTGAGGGACCGAGATGC-3'
HER3 mRNA Exon 5/6 5' -CGCCCCTTGCAAACCTCATG-3'
(e T TGAGAAC-3'
GAPDH Exon 4/5 5' —-GCACCGTCAAGGCTGAGAAC-3

5'-TGGTGAAGACGCCAGTGGA-3"'

JxAFr7ay b

HIYR AR 1L, Complete Protease Inhibitor Cocktail (Roche) %#&¢e RIPA /X 7 7 —
(Sigma) T L 7=, BCA Protein Assay Reagent Kit (Thermo Scientific) % H W\ Cififto~=
2T ST, XXV BERET LI-tk, DTT&H Y 7Ly 77— (Thermo
Scientific) /1% T, 100°C, 5 3 MIEMLEE L7=, 6ug 3D ¥ L /37 % 5-200 DK Y 7 7 U )L
T X RTIZT 7T A L, SDS-PAGE |2 THyffi#% . PVDF EIC F 7 A7 7 — LTz, T DIk,
BlockingOne (774 7 A7) TEHIR 1K Z v v X2 7 Liztk, ~ 7 AH0 XRNL Hiik
(1:100, Santa Cruz Biotechnology 1), F£7=i&. 7% FHL XRN2 FL{& (1:1000, Cell Signaling
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Technology 1), F£7=1%. 7% $HL RNase H1 HT{& (1:1000, ProteinTech ) % & ¢ 5%BSA &
A TBS-T T4C, ME 1L IRGUARIRZ Tolz, £lo, AfEa br—L & LT, vV A5
B-Actin HT{A (1:1000, Sigma) % & ¢ Blocking One CT=if, 1 FEH MG S¥7=, £D#, TBS-T
(ZCEIRIGE L 72 %, 2 IREUIA & LT HRP EERRIL Y ¥ £ 7213~ 7 2 196G #ifk (1:3000, GE
Healthcare) TR, 1 WIS S, TBS-T (2 CTHa¥ei L7-#%. ECL Prime Kit (GE
Healthcare) & ImageQuant LAS 4000 (GE Healthcare) (2 C ¥ > /87 B8 % i@ L=,

5’RACE

RNase H1% /1t L 7= GIWTIC & 0 A=k L 72 HORNAD 3 YTl i % [Rl 23~ 5 72D, S’RACE%
Fhii L7z, S’RACEIX., WRfF D~ = =27 WZhE > TGeneRacer kit (Invitrogen) i L7-, E
REZIE, T4 H—8 % F T3 Uil i 05> K i 12 GeneRacer RNAZ U 2 & fif & S t7- 4
SuperScript M & Z > % L7 T A ~—% AW CHERE 21T >7-, £Dt%. 5RACE cDNA % H
B %78, 1st PCRIZ¥ v F ¥ 7 . PCR%E4T~> 7=, 1st PCRIZGeneRacer 577 A v — &
APOB pre-mRNAFFE )77 A4 ~— (5 -ACTGGGAGAATTCTATCCTAACCAGAT-3’) Z# HW»
T, 98°C., SHEVEM S HT-%%, T2CH566'CETEIY A 7/, 60CT20H A 7 LDT =
— VIS EFER L., £7 =— U IRIGDH%HIZIE, 72°C. 2007 7 A4 ~—hE&
£98°C, 10 DEMIISEAT T2, 2B, EDT T4 ~—MEISITT2C, T3 & L,
%l T, 2nd PCRIZGeneRacer 5’ nested” 7 A ~— & 2nd APOB pre-mRNAFF A7 T A ~—
(5> -TCTAGGAGAGGAGGCAGGATATTTCT-3") & HW\\T, BMD254% 1 7 V% Fhi L7,
2nd PCRCHIIE L 725’ RACEPEMI 1% T v — A 7 L BARIKEN S . EBrijefa Trldifk L 7=,
D%, WMEIEEMEZY Y H L, K%, p-GEM Teasy X~ #— (Promegath) (27 n—=1
7L, =T U AT AT o T,

WERH AT
fEATRE R OBEFHLEIIA T 2 —F » FOtREE 21T T 2 —F —HEZ AV TITo 72,
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oo

ARBFFRDZEIT 72 5 RICATRDOBEIZH T2 | HAAFRY) R SRS & HEiEL B £ L
RIRRFPRFEEIRFOIER DEE B BRIOLD IV EILEZ R L BT £

ARBFFEDZITICER L. ARRAEINE LEfEE, 2o NS, KIni M viEimzhY £
LTeRBRRZER B ZORFER AR il BhEICRS OB 2R LET,

AR L OFAZ L TNIZIEE £ LI RRRERFBEATER I sl Bz,
MBS, NAR B BRICEREH N L ET,

AWFFEIZ BT 0 . 2R LB E 2 THE £ Lo RIRORER A IER
B¥ WIERICHRSEHE L ET,

ABFEDORBRICEE L. ZRLEMR N ZTEE £ LI RPCRFRFEGEREOIZER Fl &
oot Fm A Eh BE R R hRIIREBLET

AR EMED HIZHTY | ERRFHm 2 THE £ LI KRIRRZERAGEEIER e
AL B O BRI B L £

BB, WAEHID XA THE E LZELERRLITO IV SV LET,
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