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3'UTR: Three prime untranslated region
5'UTR: Five prime untranslated region
BHQ1: Black Hole Quencher-1

BSA: Bovine serum albumin

CRISPR/Cas: Clustered regularly interspaced short palindromic repeats (CRISPR)/
CRISPR associated protein

DTT: Dithiothreitol

EDTA: Ethylenediaminetetraacetic acid
ELISA: Enzyme-linked immunosorbent assay
EMSA: Electrophoretic mobility shift assay
FAM: 5/6-Carboxyfluorescein

FTO: Fat mass and obesity-associated protein
HRP: Horseradish peroxidase

mbA: M-methyladenosine

PAGE: Polyacrylamide gel electrophoresis
PPR: Pentatricopeptide repeat

PUF: Pumilio and fem-3 mRNA-binding factor
PUM1: Human Pumilio 1

PVDF: Polyvinylidene difluoride

RIPA: Radio-immunoprecipitation assay

SDS: Sodium dodecyl sulfate

TTP: Tristetraprolin

VEGFA: Vascular endothelial growth factor A
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Fig. 0-1 Schematics of engineered RNA regulation tools with sequence specific RNA binding domains. (A)
Induction of translation using eIF4E. (B) Polyadenylation of mRNA using GLD2. (C) RNA editing using ADAR.
(D) Cleavage of RNA using the PIN domain.
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Fig. 0-2

Structure and amino acid sequence of PUF. (A) Crystal structure of Pumilio 1 (PUM1), a PUF protein,

bound to RNA, adapted from PDB ID: 1IM8Y. 12th and 16t amino acids (A2 and Aje) in each repeat of PUF interact
with one RNA base. The combinations of AjxA 6 and RNA bases are shown in the right. (B) Amino acid sequence
of PUMI.
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Fig. 1-1  Design of 16-repeat PUFs (A) Schematic diagrams of 8-repeat and 16-repeat PUFs. PUF_S and PUF_U
are artificial 8-repeat PUFs with eight repeats flanked by N- and C-terminal regions. The target RNA sequences of
PUF_S and PUF_U are shown below the corresponding repeats. PUF_UOS to PUF_US8S are 16-repeat PUFs in
which the eight-repeat of PUF_S was inserted between two repeats of PUF_U. (B) Specific binding of PUF U to
the target RNA. A representative EMSA result of PUF_U with the RNA fragment containing target sequence is
shown. RNA sequence: 5-UUGGUUUUUUUUGGACAUGUAUAUAGU-3' (the target sequence of PUF_U is

underlined).
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Fig. 1-2 RNA-binding abilities of 16-repeat PUFs based on luciferase reporter assays. (A) Design of the
luciferase reporter. The target site was inserted in the 5"UTR of the luciferase mRNA. The 3xUS and 3xGS
reporters contained three PUF binding sites of the PUF_UnSs and PUF_GnSs, respectively. (B) and (C) Repressive
effects of PUFs on luciferase reporter activity. Luciferase activities were standardized to that of mock (empty
vector) transfection for each reporter. At least three replicates were performed. Data are the mean = S.D. (D) and
(E) Expression of PUFs in NIH3T3 cells was analyzed by western blotting assay.
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PUF_G6S L5228 —E7 55/ RNA B3 :RNA(GS) | #7 —E0ER) RNA ElF1:
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RNA(CS) RET
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Fig. 1-3  EMSA of PUF_UOS, PUF_UG6S and PUF _S to fully matching or partially matching RNA. (A) and (B)

Representative results for PUF_UOS, PUF_U6S and PUF_S are shown. Each panel indicates the binding of PUF
proteins to RNA(US) (A) and RNA(CS) (B), respectively. Lane 1: protein-free; Lanes 2-9: 0.46-1000 nM of
PUF_UO0S, PUF_UG6S or PUF_S; RNA(US): 5'-CCUUUUUUUUUGAUAUUAUUUUUUUUCC-3"; RNA(CS):
5"-UUCCCCCCCCUGAUAUUACCCCCCCCUU-3’ (the target sequence of PUF_S is underlined); the K4 value
indicates the mean £ S.D. (n = 3); N.D.: not determined due to low binding.

PUF_GO0S PUF_G6S PUF_S
0 el 0 il o el
sUENNNN FYY " ERN NN Bound
RNA(GS) 4
A4 4 4 4 SeEeEs - . - Free
PUF_GO0S PUF_G6S
0wl 0 el
RNA(CS) a
LA L L L L L Ssssssnns

Fig. 1-4 EMSA of PUF_GOS, PUF_G6S and PUF S to fully matching RNA or partially matching RNA.
Representative results of PUF_GOS, PUF_G6S and PUF_S are shown. Upper and lower panels indicate the binding
of PUF proteins to RNA(GS) and RNA(CS), respectively. Lane 1: protein free; Lanes 2-9: 0.46-1000 nM of
PUF_GOS, PUF_G6S or PUF_S; RNA(GS): 5- UUGGGGGGGGUGAUAUUAGGGGGGGGUU-3' (the target
sequence of PUF_S is underlined). Ky for binding to RNA(GS) was not calculated because of the smear band
patterns of RNA(GS), which probably resulted from structured RNA containing the G-rich sequence.
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Fig. 2-1 mfA RNA methylation. (A) Methylation occurs at the consensus RNA sequence 5-RRACH-3' (R =
G/A, H=U/C/A) by the METTL3/METTL14 complex and demethylation is mediated by FTO or ALKBHS. (B)
Schematic design of FTO-PUMI1. PUM1 was fused to the C-terminal end of FTO demethylase. m: -CH3 (methyl
group). (C) Methyl-sensitive MazF RNA endonuclease. MazF cleaves non-methylated RNA but not methylated-
RNA, which enables the specific detection of the methylation states of RNA.
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IFL®IZ, FTO & PUM1 %, 6 7/ (GSSGSS) 2V I —& L CiliE L7z FTO-
PUM1 @& R2AFRL , PUM1 Ol 725 FTO OAF WAGTEMEIC G- 2 D588
WCH 72, ZOERIZ, RNA ~0 PUM1OEFIFERF R AE A IZ LD AT AL
TEME~DOREZRTDIZ, méA #5Te RNA & DNA OF A7 A VT4 (Blsl: 57
FAM/ d(CAT)r(G(m¢A)CA)A(TATGT)/ BHQ1-3") & H\ =, ZOEEIX, MazF |2
Lo TUIWr SN D LT MRIES AL, YU SIS L7 #0882 S %, FTO BX
O FTO-PUM1 DA L2 BT DHAT /WALTEMEZ , MazF (2854 )T 1k o Yl
OGS TRIE Sz dO i E AR L L GIHliL 7=, £ O#E R, FTO-PUM1 (I FTO &
[FIFR BE DI FEARAF N2 AT ATEE 2+ 22 L hviead s iz (Fig. 2-2)

< WFTO-PUM1 ‘]‘
< g0 -
K]
T 60 -
>
B 40 A
=
O 20 A |_:h
0 1w |

Protein (uM) 0.1 025 05 1

Fig. 2-2  Demethylation activities of FTO and FTO-PUM1. m®A RNA/DNA chimera probes with a FRET pair
at the ends (5'-FAM/ 3'-BHQ1) were incubated with FTO or FTO-PUM1. After demethylase reaction, probes were
mixed with MazF, and the fluorescent signals from the cleaved probe were monitored. Fluorescence intensities
were normalized to that of the non-methylated probe. méA probe: 5-FAM/ d(CAT)r(G(m®A)CA)d(TATGT)/
BHQ1-3'". Data are the mean + S.D. (n =4)
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mbA DT FHIC PUML 56 EH038 5555 121%, FTO-PUML X845 FTO A3t
AF ABTEE AT RSIRVMEIREZ BV TH, PUM1 & RNA Ofi& 2L GREFED
méA ZWAF /AL T DLW s D, 2T, PUMERIELSIZ = T4 U= RNA
28 F45 mPA (Table 1) 12X DEAT ACIEEZARIR FE S0 T T~ 7=, £,
TN TR A% T->TC, FTO-PUM1 38550 RNA LA THI &R
2o 5" Atix FAM CHE#L7-% RNA Wi 7 & AT AL G IZ MazF CHIBiL
T, BRKEZ = O UEEI G 2R Lz, 2055, FTO-PUM1 (X, PUM1
FEEBLAIND 2, 6, 10 HEIEBEN-ALE I2HD mbA AT /LLL, WTHOEA I
H FTO J0EEVEEZ R T ZERH LN -T2 (Fig. 2-3), — 7. PUM1AEAEL
FH D mbA (TR LTI AT ALIE 2 RS2 oTe, TheDZenb FTO-
PUM1 2MERIBFNITEE O méA Z B IRANI AT AL T DT LD RS,

Table 1. Sequences of RNA oligomers containing m®A with different spacers between PUM1 binding site and m°A.
m = mOA. The target sequences of PUM1 are underlined.

mSA RNA Sequence (5'---3) Spacer (nt)
m®A -1 AUUGUAUAUMCAUUUUA 0
meA +2 AUUGUAUAUAAGmMCAUUUUA 2
meA +6 AUUGUAUAUAUCUAAGMCAUUUUA 6
meA +10 AUUGUAUAUAUCGGCUUUAGMCAUUUUA 10
1
= 00 O00.1uMFTO
= 80 - mW 0.1 uMFTO-PUM1
5 N *
g 60 -
E‘ 3k
g 40
(D -
3 20
0 =1N.D.
mBA RNA -1 +2 +6 +10

Bound (%) 0 12 0 16 0 33 0 21

Fig. 2-3  Demethylation activity of FTO-PUM1 to m®A with target RNA sequence. RNA oligomers containing
mSA and PUM1 binding site were incubated with 0.1 uM of FTO or FTO-PUM1. Demethylated RNA was detected
by PAGE following the cleavage with MazF. The sequence of RNA is shown in Table 1. Binding to the target RNA
was examined by EMSA after demethylase reaction. Data are the mean + S.D.; N.D.: not detectable; *: p <0.01 (n
= 3, Student t-test). Demethylation activities were normalized to the cleaved ratio of non-methylated RNA.
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F7-, FTO-PUM1 (817 DV 1 — RO EEZF <5722, FTO & PUM1 D
RSO RV T1—%H 2 FTO-PUM1 Z/E8IL | ATF ALTEMHEAZ G ~T, 2
FTOEBRTHZ 2xGSS (6 7KL 122 T, 1xGSS (3 7&K | 3xGSS (9 7 #)
FBLOXTEN Vo h— (39 #5L) [251%2% > FTO-PUM14AEHRLL 7= (Table 2), =0
i e, VT FTO-PUML & [RIFRE D AT MAGTEME LS S TR A 552830
Mo7=(Fig. 2-4), L7=13->7C, FTO & PUM1 OOV B — I AF ALTEMEIZIZ
EAEEBLINWZENHERINT, EZTUZOFERTIE, ZTHETERERIC
2XGSS #VUr H1—&47% F2P % FTO-PUM1 LLClEFHL 7=,

Table 2. The linker of FTO-PUM1. FTO-PUM1 with different lengths of linker are shown.

FTO-PUM1 Linker Length (mer)
F1P GSS 3
F2P GSSGSS 6
F3P GSSGSSGSS 9
FXP GSSGPSGGSSGGSSGSETPGTSESATPESSGGSSGGSAS 39

100 -
E 80 -
&

I 60 -
>
= 40 A
£
o 20 A
o
O p
Protein (0.1 uM) F1P  F2P  F3P FXP

Bound (%) 50 33 25 28

Fig. 2-4  Demethylation activities of FTO-PUM1 with different linkers. Designed FTO-PUM1 are shown in
Table 2. After incubation of m°A +6 RNA with FTO-PUMI, binding to m°A +6 RNA and demethylation activity
of each FTO-PUM1 were examined by EMSA and MazF cleavage assay, respectively. Data are the mean + S.D.
(n 2 3). Demethylation activities were normalized to the cleaved ratio of non-methylated RNA.

23



%12, FTO-PUM1 @ PUM1 #5&BEAITER 0O mbA 1TxF T 5 INA 72 i AT /1
{EIEMEDS PUM1E PUML #5 G BCAEDRE AR T 22L& MDD DT, Hid
G TD mbA AT AIE I Z T ~T, BEAPLEAILL Tk, PUML EERIBLS & 5
7 RNA (f£#) RNA) 5 L0 PUM MERIEL A & £ IERF A7 RNA GERF Y
RNA) 7z, ZOfEF, 21 RNA 2 méA RNA @ 10 {F&FENT 5L, FTO-
PUMI1DATF METEPEIZAEITAR TL, 100 5 EZBIMNTDESHITTRMENME T
THZEn DTz (Fig. 2-5) . — 75, R A RNA % 100 {5 &ML E1TH,
FTO-PUM1DBATF MALTEEDS A EAAR N L7223, 10 {5 EOUM TILETEOK T
IRIFEALE B ol DL EOFERG, PUML fAEEAINTF O mbA 1ITx3 %
FTO-PUM1 ZRIZe AT ALTEMEIZIZ, PUM1 SHER) RNA LOfEE 03B 5L
TWHZED RIS,

100 | n.s.
<) *
‘i\/ 80 sk
=
>
£ 60 -
S sksk
2 40 -
©
[0}
[h'4 20 A
0 -
FTO-PUM1 + + + + +
méA RNA + + + + +
Binding target RNA - 10 100 - -
Non-specific RNA - - - 10 100

Fig. 2-5  Competitive demethylation activity of FTO-PUMI1. Competition for the demethylation activity of 0.1
UM FTO-PUMI to mSA +6 RNA was achieved with binding target RNA or non-specific RNA. 10- and 100-times
fold excesses of each competitor were added. Demethylation activities with competitor were normalized to that
without competitor. Data are the mean + S.D.; *: p < 0.01; **: p <0.0001; n.s.: not significant (n = 3, one-way
ANOVA followed by Tukey-Kramer post-hoc analysis).
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Hf B RNA RFIZEEAL T 5HA T B O

MR N TIEME RNA fUHZ B EICEE 22813, PUF Z /v /- RNA il
— VOB THH[1-3], MEANT 8 V&'—h PUF Z M\ BB IE, GBS T
DB FEMLISNTE PUF EiEE T HR0F1% & T0 RNA MFET DAl RetEs @< 1
B R T UN DI EMICHE S T 52 TIENER IRV — 1 L ToRhE
NEFEDHZ LM SIS, Abil BT, 55 % FHE K 1T D Tristetraprolin (TTP)
® C EKihilZ 8 Ve—k PUF %l & L7z TTP-PUF (28585 R BLIHIEEHE L
7=[10), I N R HEGIEIK 7 VEGFA mRNA ZFEAICLC, Z DXL 7B HEAE D
HlREF <DL, VEGFA mRNA T OGEUrFHCAAAET 5 8 A ZARRIEL S &3
DA ISR RASRENT-, ZD—F T, VEGFA mRNA 2 1 #FflcL
MABIRN 8 H A FEIEL Y &35 TTP-PUF (Fig.2-6., LA T A&7 XN Tl TTP-
PUF_V &%) TSN R 50 -7, ZD X912, PUF (ZNTEEIE T OB
AT & T DG B I EOIEERTINZENH D, ZiuE, PUF 2MUOEREEY)IC
BENDENESNEGFE S TDZENRIKNEZE 2 DD, iRkt A 2 U R
H) RNA (29 2@ IREED A _EL . JVRIERDSFRARDEMFFSND, £ TARMIET
I%, 5 1 ECIERL7Z 16 VE'—F PUF Z " C VEGFA mRNA H 0 HL—Fl 51| 245
HINC LT3 A2, TTP-PUF 282 R 2R3 28N TE LM E I DRREIZAT o7,
ZD7=DHIZ, TTP-PUF_V OUE—h 1~8 VT, 8 VB —hD X7 AHfE AR TH
%16 V&'—K PUF: PUF_T BLXOWE—R 6, 7[H~D 8 VB —NMFAKTHS 16 Y
v —h PUF: PUF_I #ZnZn/ERLT (Fig.2-6).,

ERIL7= 16 VB —k TTP-PUF 23ER) RNA EfEGT 20 E9)0EFH 572012,
PUF FAA % RIE N TRESE THRLI-Z 7L, 4 PUF OFFER) RNA Bl
Y% & te RNA(VEGFA) (B%1: 5-FAM-GAAAUACAGAUAUAUCUUAAAA-3")
ZRAWTH IV TR A %7572, ZOF5 %, PUF_V, PUF_T. PUF_I | Z[RIfEE
DFEEHAMEEZ TR, K DEWE 2 5N THLZ LN Dh -7 (Fig. 2-7)
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3'UTR of VEGFA mRNA

3-..AAAAUUCUAUAUAGACAUAAAG..-5
. [—
| 1

1 1
1 1
TTP-PUF_V i . TTP @1 234567 ea E >100
1 1 1 1 1
o i PUFV | |
C | 1
TTP-PUF.T ¢ T1P @ ' E 23456785 | 1
I 1 1
. . — 1
! PUF_T L
TTP-PUF_I TTP q 12345678 b 1
PUF_I Estimeted number

of the target site

Fig. 2-6  Design of TTP-fused PUFs (TTP-PUFs) targeting the 3'-UTR of VEGFA mRNA and the estimated
numbers of their target sites in human transcriptome. Schematic representation of PUF_V, PUF T and PUF I and
their target sequences in the 3'-UTR of VEGFA mRNA are shown. Homology search of PUF target sequences
against the human transcriptome was performed with GGRNA, a transcript-oriented search engine.

PUF_V PUF_T PUF_|
Protein conc. Q S © 8 © b=
M) oo il ] el T el S
Bound - -- e -
Free -|me o o - = « SEme---- Y L L L

Kia =180+ 10 nM Ki=130+ 5.6 nM Ki =220+ 14 nM

Fig. 2-7 EMSA of PUF domains, PUF_V, PUF T and PUF I, targeting VEGFA mRNA, to RNA(VEGFA).
Representative results are shown. Ky indicates the mean + S.D. (n = 3).
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PUF LH%1 RNA FlS EOFE & SRS IZZ 805, TTP-PUF (2k% VEGFA #
L OFBIIHIZN R A ~7=, TTP i% AU-rich element ~®Of5% /7L C mRNA
D5y R EFRAANTN 24T D8R 514 HE A 7 ChH[36-38], 72 B AWML TIL, ST
LIAIERIZ, RNA #EGREZ btz TTP £ R K% 7=[39], PUF LAY mRNA
DFEAIZES T, TTP-PUF 7 mRNA O fi-CRR B 24108 & iR E #8452
ETCEEFRBEAME T2 END, 4 TTP-PUF #8l~/%—% Flp-In
293 MifICh T AT =g L, 24 i1 #% 12 VEGFA OFEBLEHEAIL L Tbi T
5 500 uM CoClp & & Tets Iz A #21 72[40,41], 512 24 FEREGEE L%, H5H0
ZEILLC, &z VEGFA % ELISA {EICk->TEELL, JefTiFFEL
#12, TTP-PUF_V X VEGFA 04 B REA %A CT& e o7 (Fig. 2-8), —
Ji. 16 V&'—k PUF %> TTP-PUF_T L0 TTP-PUF_I (2L~ T, VEGFA #
VOB REEIIABICIRIS N, £2 VEGFA mRNA (ZHERECSZRi=72\0 16
Je'—h PUF T&% PUF_UO0S & PUF_U6S % i\ /= TTP-PUF_UOS 3L TTP-
PUF_U6S DA, MilzhFidfeidsnian o7, 728, % TTP-PUF DX
XV 2Z T ay T4 T Ao TSz (Fig. 2-8), L ED#ERD G,
mRNA OB —EFZIERIZd5 16 Ve'—bh PUF ZH\\AZL T, WHERIG D%
BlAMfl CELTEDIRENT,
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Fig. 2-8  Repression of endogenous VEGFA by 16-repeat TTP-PUFs. (A) Inhibition of hypoxia-induced
VEGFA expression in cells transfected with engineered TTP-PUF expression vectors or the empty vector (mock).
VEGFA was induced by treatment with CoCl, 24 h after transfection, and cells were incubated for an additional
24 h. Secreted VEGFA levels were measured by ELISA. TTP-PUF_UOS and TTP-PUF_U6S, targeting 5'-
UUUUUUUUUGAUAUUA-3" and 5-UUUGAUAUUAUUUUUU-3', respectively, have no target sequence in
VEGFA mRNA. VEGFA protein production levels were normalized to the total amount of protein and compared
with mock treated with CoCl,. Data are the mean + S.D.; **: p < 0.0001; n.s.: not significant (n = 3, one-way
ANOVA followed by Tukey-Kramer post-hoc analysis). (B) Confirmation of TTP-PUF expression by western

blotting assay.
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BLERE AN L2, 8 UE—h PUF % v /= TTP-PUF_V & 16 V&'™—h PUF #Hw»
7z TTP-PUF_T L' TTP-PUF_I Tid, #E GBI HBL IR EREN b
72WNZHEIH ST, TTP-PUF (28% VEGFA FEAOIMHIN FIEWRETTZ, 2
1T, 8 HHEAHEAELSI L% TTP-PUF_V 728 VEGFA mRNA LIA+® RNA I[Z4L
THIEG CTELAREMEICE R T 5B 2 b1, FEERIC, ERORF ATV T h—AIZE
DR RNA BB OFER Y — iR & 7272425, PUF_V OERELS1X VEGFA
(N2 T, Bk 7084510 RNA 12 100 $AREL E L 272272 (GGRNA) [42], — 77,
16 V&'—h PUF TH5 PUF_T <° PUF_I OERESIZE B 5 VEGFAmRNA O
3'UTR (L B2inb7rinolz, 22T, il 5 PUF_V OERMESI LIS T 5
LREHN E LT RNA BEFIE 56 RNA ELTHWSZE T, R RNA 125975
% PUF OfEABEIRMEZ T2, PUF_V OBAICIE, 200 fFEOHA RNA RN
IZE->THERY RNA EOfEGIXIHAR LT (Fig. 2-9), — . 16 VE°—k PUF ThH5
PUF_T < PUF_I OFAITIE, 600 fEEOFES RNA 2L THEZR) RNA L0
FEADMRRRSNTZ, ZOZEND, 16 YE—k PUF 2% 8 UE'—F PUF JOH =) RNA
(R WIEBRMEAS DT ED RS,

LI Lok BAn, TTP-PUF_T 350 TTP-PUF_I (%, #5f) VEGFA mRNA (2%
THREAEIRNEDS TTP-PUF_V (ZHATH ELEZ 828> T, VEGFA O 0%
HINHI R A R LT EE 2B,

Protein PUF_V PUF_T PUF_I
Competitive RNA oo oo oo
(foldexcess) omnBGARE owvnGARE ownGARS
Bound-{m o v | |====w-- ---- - -

Free-lS S w s mmn (#wossnns

Fig. 2-9  Competitive RNA-binding assay of PUFs targeting VEGFA mRNA. Representative results are shown.
Competition for the binding of PUFs to fluorescently labeled RNA: RNA(VEGFA) was achieved with unlabeled
competitive RNA: 5'-NNNNUACAGAUANNNNNNNNNN-3". N= A, U, G or C. The target sequence of PUF_V
is underlined. Fold excesses of competitive RNA are shown above each lane.
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ARETIL, 8 YE"—b PUF ZAT /LALEESR FTO LRLGTHZ& T, A28 RNA &
DFEBEIL T, ZOIEED mbA %45 BAI AT L3 HYE RS AR — L%
AltHL7z, 72 16 VE'—h PUF ZH\WAHZETHNIEME mRNA H o B —DORFI 24
HIZL CEDFRBLAIH T 2ZENTET,
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WG

AWFIETIL, BLFFF R RNA fA2 0 VB8 Ths PUF ZHAEEL T, #EREME
RNA f&2 0~ EORICIVFAT, F—F TliZ, PUF ®UE—F 1~8 Zff A
THZETHERLT- 16 V™ —h PUF I2OW T ffAMLE 12> T RNA S HEm 2
BHTEERTEEBIC, 8 VB — D FE R LN E —h 6 & 7 D]~ 8 V&— M
MNED, GBI 72D DR B LL THD THLZEE R LT, 5 =
#= T, PUF &35 928 RNA $l#>— /1 &L C RNA R B IAT VALY —
NVERIH U, SBIZNT A7 T h— L TH—0 RNA BlFI A5 & 95 16 Ve —
F PUF ZHW\C, NIEBIR T O BLAMGI T 5213 TETo, BLEOZEND, A4
Jelzd o> T, PUF Z A & U7z RNA A 2B B EMGIE Mz ozt ebiz, 2
NETIOHIER RNA BEIRAYIC RNA OFHIS ATREIZ 72 o7 EE 2 BiD, 4%, A
B AR O M A RE O ZT TR IRIRIE DS 2L | 205~ 03 4
S,
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KEROER

C IR AL S WA

77 A3IK DNA ORES

1. WYL B~ —: pCI-PUF-Halo-HA

PUF Assembly kit (Addgene #1000000051)? RNA #5 &R AL Za—R 458
fii 511z PCR IEIZEDIENRE L 7=, ZDWi i %, Gibson Assembly (Zdi> Tl $LAEA A
IZBWCHIEHLAHE T 5 pCl /X —ZHiALTZ, 612 C Kl Halo-tag,
HA-tag 28 ANUTZM LR BI~ V2 —%AF R LT-, 8 &' PUF &L C, PUF_U,
PUF_S 3L PUF_G % Golden Gate Assembly {2k~ TIERIL7-, &5i2, PCR
FIZKVEE L7 PUF_S Ut —h 1~8 #=—K3 2% DNA Wi %, Gibson
Assembly (Z&->T PUF_U OV —MEALLE n = 0~8 [THEATHZET, 16 VY
—h PUF: PUF_U0S~US8S #5357 7AIR DNA #{ERL7-, [F#kic, PUF_S
DY —h 1~8 % PUF_G |23 AL7T- 16 Y&°—k PUF: PUF_GOS~G8S %3817 %
75 23N DNA ZAEHLT-,

2. KIGERBI~74%—: pET-His6-PUF

LR AT X —L[REED 71T, 8 U —F PUF ‘B#%% pET28b <X/ % —® His-
tag C RIGMI~FEALIZ KIGEFEERHA N7 2 —2{FRLT-, 8 Y&'™—F PUF &£LT
PUF_U. PUF_S L0 PUF_G Z{ERIL7, &512, PUF_S OUE—h 1~8 Za—
K95 DNA Wrfi%a PUF_ U OUE—NMEANE n=20, 6 (ZEATHIELT,
PUF_UO0S LU PUF_U6S ZAFLL 7=, [FtkiC, PUF_S ®Vr™—h 1~8 2 PUF_G
[ZEAL7 16 VE'—h PUF: PUF_GO0S~GS8S %% EBl 457 7A3IF DNA A{EHRIL
77

B TIEL 72 PUF IO\ T, 4V —h T RNA SAHAEAVER 9573 /1% (A12A16)
LEERY RNA Bd41% Table 3 (27,

3. N T xT—BLR—F—~_U4—: 3xGS, 3xUS

pmirGLO 7% — (Promega) (Z2—RIN/RF NNV 7 27 —EB{E 7D 5 UTR
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\ZHERY RNA B8l 3XUS 3L 3XGS 1T# I 5 DNA BlA a2 EALIZL AR —5—
Ny =AU, B ALTZAERYALS] DNA % Table 4 (277,

AWFFETHMLIZETOTTAIN DNA 13— = ARz k> TELAERTE
TWHTLERERRLT,

Table 3. The amino acids, Aj2Aj6in each repeat, interacting with RNA bases and target RNA sequences are shown.
A12Aj6in the repeat 1-8 of PUF_S and their recognition bases are underlined. Nt and Ct mean N-terminal and C-
terminal, respectively.

Target RNA
Protein A12A16 in repeat 1-8
sequence
Ct Nt 5h--e--- 3’
PUF_S 8NQ-7SE-6CQ-5NQ-4CQ-3NQ-2NQ-1CQ UGAUAUUA
PUF_U 8NQ-7NQ-6NQ-5NQ-4NQ-3NQ-2NQ-1NQ UuuUuUuuU
PUF_UO0S 8NQ-7NQ-6NQ-5NQ-4NQ-3NQ-2NQ-1NQ-8NQ-7SE-6CQ-5NQ-4CQ-3NQ-2NQ-1CQ UUUUUUUUUGAUAUUA
PUF_U1S 8NQ-7NQ-6NQ-5NQ-4NQ-3NQ-2NQ-8NQ-7SE-6CQ-5NQ-4CQ-3NQ-2NQ-1CQ-1NQ UUUUUUUUGAUAUUAU
PUF_U2S 8NQ-7NQ-6NQ-5NQ-4NQ-3NQ-8NQ-7SE-6CQ-5NQ-4CQ-3NQ-2NQ-1CQ-2NQ-1NQ UUUUUUUGAUAUUAUU
PUF_U3S 8NQ-7NQ-6NQ-5NQ-4NQ-8NQ-7SE-6CQ-5NQ-4CQ-3NQ-2NQ-1CQ-3NQ-2NQ-1NQ UUUUUUGAUAUUAUUU
PUF_U4S 8NQ-7NQ-6NQ-5NQ-8NQ-7SE-6CQ-5NQ-4CQ-3NQ-2NQ-1CQ-4NQ-3NQ-2NQ-1NQ UUUUUGAUAUUAUUUU
PUF_U5S 8NQ-7NQ-6NQ-8NQ-7SE-6CQ-5NQ-4CQ-3NQ-2NQ-1CQ-5NQ-4NQ-3NQ-2NQ-1NQ UUUUGAUAUUAUUUUU
PUF_U6S 8NQ-7NQ-8NQ-7SE-6CQ-5NQ-4CQ-3NQ-2NQ-1CQ-6NQ-5NQ-4NQ-3NQ-2NQ-1NQ UUUGAUAUUAUUUUUU
PUF_U7S 8NQ-8NQ-7SE-6CQ-5NQ-4CQ-3NQ-2NQ-1CQ-7NQ-6NQ-5NQ-4NQ-3NQ-2NQ-1NQ UUGAUAUUAUUUUUUU
PUF_U8S 8NQ-7SE-6CQ-5NQ-4CQ-3NQ-2NQ-1CQ-8NQ-7NQ-6NQ-5NQ-4NQ-3NQ-2NQ-1NQ UGAUAUUAUUUUUUUU
PUF_G 8SE-7SE-6SE-5SE-4SE-3SE-2SE-1SE GGGGGGGG
PUF_GO0S 8SE-7SE-6SE-5SE-4SE-3SE-2SE-1SE-8NQ-7SE-6CQ-5NQ-4CQ-3NQ-2NQ-1CQ GGGGGGGGUGAUAUUA
PUF_G1S 8SE-7SE-6SE-5SE-4SE-3SE-2SE-8NQ-7SE-6CQ-5NQ-4CQ-3NQ-2NQ-1CQ-1SE GGGGGGGUGAUAUUAG
PUF_G2S 8SE-7SE-6SE-5SE-4SE-3SE-8NQ-7SE-6CQ-5NQ-4CQ-3NQ-2NQ-1CQ-2SE-1SE  GGGGGGUGAUAUUAGG
PUF_G3S 8SE-7SE-6SE-5SE-4SE-8NQ-7SE-6CQ-5NQ-4CQ-3NQ-2NQ-1CQ-3SE-2SE-1SE  GGGGGUGAUAUUAGGG
PUF_G4S 8SE-7SE-6SE-5SE-8NQ-7SE-6CQ-5NQ-4CQ-3NQ-2NQ-1CQ-4SE-3SE-2SE-1SE  GGGGUGAUAUUAGGGG
PUF_G5S 8SE-7SE-6SE-8NQ-7SE-6CQ-5NQ-4CQ-3NQ-2NQ-1CQ-5SE-4SE-3SE-2SE-1SE  GGGUGAUAUUAGGGGG
PUF_G6S 8SE-7SE-8NQ-7SE-6CQ-5NQ-4CQ-3NQ-2NQ-1CQ-6SE-5SE-4SE-3SE-2SE-1SE  GGUGAUAUUAGGGGGG
PUF_G7S 8SE-8NQ-7SE-6CQ-5NQ-4CQ-3NQ-2NQ-1CQ-7SE-6SE-5SE-4SE-3SE-2SE-1SE  GUGAUAUUAGGGGGGG
PUF_G8S 8NQ-7SE-6CQ-5NQ-4CQ-3NQ-2NQ-1CQ-8SE-7SE-6SE-5SE-4SE-3SE-2SE-1SE  UGAUAUUAGGGGGGGG
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Table 4. DNA sequences inserted in 5’'UTR of pmirGLO for luciferase reporter assay.

Reporter DNA sequence (5" --- 3")
3xUS AATTCTTTTTTTTTGATATTATTTTTTTTTTTGATATTATTTTTTTTTTTGATATTATTTTTTTTCGAT
3xGS AATTCGGGGGGGGTGATATTAGGGGGGGGGGTGATATTAGGGGGGGGGGTGATATTAGGGGGGGGCGAT
¥ SYA
AR EE 2%

<0 NG VR HE A AR (NTHSTS Aifa) 1%, 10% e[ o s R iniE (FBS, Gibceo)
e XN Ry a4 — 7 L5 (DMEM, Wako) 112 T3 L7-, 37°C. 5%
CO2 M FTEER L. 80~90% 2 7 /L= hDIRBET 2-3 A A T T,

N T 25— B —E—T A (RNA f 4RO FEA)
TERILU 7= LIS B/ % — (120 ng), V3 7 =27 —FPLR—Z—~_74— (1
ng), BLU pCI (80 ng)k 70~80%=1> 7 L koK D NIHSTS il 7 Hi

"NV AT 2l av iz, N7 A7 =732 % Lipofectamine 3000 (Thermo
Fisher Scientific)Z ), #4537 maha— L ZHt~>TiTo7z, MU AT 273 a LT
MH 24 R OFRZ NV T 27 —EBEM% Dual luciferase reporter system
(Promega)z AW THIE LTz, SONT2RZNV N T 257 —BiEMEIL, LR —2—_7
A —Zarha— VLR —F— L TCEASNTWDYINAZ TN T 2T — gL
MWTEREE(L LT,

BN YERBOMER (VT AZ T ay T4 T T vEA)

W LA R By H— % T AT =g Uiz NIHSTS fillfaz 24 BB &L,
#ifuz RIPA buffer TIMRELIZZITH S IREEL | .00 BEIZ L > T RIEAFEINL
7o, BN ST EYE R D& R E % Pierce BCA protein assay kit (Thermo

Fisher Scientific)(Zd-> CTHIE L7z, % L1512 2xSDS sample buffer # 1z T
95°C CTEVE M XH 7=, SDS-PAGE T/ERL ., PVDF [lE~#551 7=, x5 L 7= PVDF
kL CEBlFn bt HA $ifk (Roche: 3F10) (1:1000) . T B-actin $i{k
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(Sigma Aldrich: AC-74)(1:4000)% 1 &kHifAEL T TBS-T (0.5% Tween20, 5%
A LIV TER TBS) IR TArFaX—ra %, HRP Zi#Hi7 v b 1gG bk
(Beckman Coulter: 732664 ) (1:5000) . HRP E ikt ~v 2 IgG Hi ik
(Amersham: NA93) (1:5000) ZZZH kiR LT TBS-T IZHRL AL Fa
N—ar Ui, FUR-HUAE A 413 Amersham ECL Prime (GE Healthcare)(ZJ
VAEHR/EL . LAS 3000 mini (Fujifilm)(c k> TR L=,

Z N

TERIL7- KRG E R B R4 —TC E. coli BL2I(DE)¥E NI AT —A—Tar L
72t%. Km-LB K7L —MIFEFEL T 37°C THRAREE LT, S izan=—/
SERHLLTZ R IG %z 37°C, LB 5 THi 3% . ODgoo = 0.6~1.0 DFRF &L T & JR A
0.1 mM &7222912 IPTG ZMZ., 20°C THRARIE LI, 3 0orBEIC k> THREL
7-# . Buffer A (20 mM NaH2PO4, 500 mM NaCl, 40 mM imidazole, pH 7.4)!Z
TR L, IR A L 7o 1 20m 0 oy B S o TR R I 53 2 A5 72 T 0D R 4y
BT ITA=T 4 — v T T 7 4 —Zho TR L= [ 7 4 HisTrap FF (GE
Healthcare); ¥ Hik= Buffer B (20 mM NaH:PO., 500 mM NaCl, 250 mM

imidazole, pH 7.4)], Hit\ VCRRAMEBIC L > TEME . Buffer C IZ{E#L7Z[7 1V
% —: AmiconUltra 0.5 (Merck Millipore); Buffer C = 20mM HEPES, 100mM
KCl, 1 mM EDTA, 1mM DTT, pH7.4], %>/ ~7&#iE L SDS-PAGE £Z D% D
Coomassie blue staining (25> CHEFRL . #2727 E1X Glycerol (50% v/ v)Z& ¥R
LT-80°C THRIFLT,

RNA §56 81 E D (Electrophoretic mobility shift assay (EMSA))
AR e, 10 mM HEPES. 50 mM KCl1, 0.5 mM EDTA. 2 mM DTT. 0.2

U/uL: Recombinant RNasin Ribonuclease Inhibitor (Promega). 0.1 mg/mL
BSA. 0.1 mg/mL yeast tRNA (Ambion), 0.01% Tween20, 2% Ficoll % & T ok f&f
T 5 nM 5 A FAM {Effi RNA Wi A& 500 nM 2°5 3 fi5 3 DB AR L 72
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WL 8% 25°C T 1 FEfHA L FaX—h 3528280 ToT, 2o T HEE
RNA OfEA LG SOSIEDO—ER% ., 0.5XTBE % T 5%IEE MR T 70T
SRS TERIKETHZLT, WD RNA L2 7 E LG L T05 RNA %43
BiEL 7=, vkEN% D7 11T Typhoon FLA 9000 (GE Healthcare)iZL-» Cr L=,
S51Z, Image J software (NIH) &1L A4 2757 (Synergy Software) & F\ T
Britz,

EMSA (Zffi i L7=4V= RNA OE%1% Table 5 (2757,

Table 5. Sequences of RNA oligomers for EMSA.

RNA oligomer Sequence (5" - 3")

PUF_U target RNA [FAM] -UUGGUUUUUUUUGGACAUGUAUAUAGU
RNA(US) [FAM] -CCUUUUUUUUUGAUAUUAUUUUUUUUCC
RNA(CS) [FAM] -UUCCCCCCCCUGAUAUUACCCCCCCCUU
RNA(GS) [FAM] -UUGGGGGGGGUGAUAUUAGGGGGGGGUU

o EICPEH 53R

7' I A3IF DNA OREEE

1. KI5 H s 4% —: pET-His6-FTO-strep, pET-His6-FTO-PUM1-strep
~J A FTO Z=2—R3% cDNA it i & pET28b ~7%—® His-tag Z=2—R 3 50
FD 3 KA~ A L7z pET-His6-FTO-strep Z/EfL7-, &5 PUM1E A% =
—RI 58 EASZ PCR EICEDIEIRL | 2XGSS Vo i —Za—R 32842802,
FTO #=—R34 5850 3" FKimMZE AL pET-His6-FTO-2xGSS-PUM1-
strep Z1ERL 7=, [AARIZ 1XGSS, 3XGSS LW XTEN Vo 1—%Ff-7 FTO-
PUM1 #ZNEERL7-, £/ PUF_V, PUF_T X0 PUF_ I 22—K92%77
AN DNA OERG I — B L [FERIAT o7,
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2. WHIERI % —: pCMV-TTP(C147R)-GG-PUF

PUF Assembly kit ® pCMV-TTP(C147R)-GG-PUF 2% —% 1\ T Golden

Gate Assembly (280 TTP-PUF_V 8 ~r ¥ —4E#L 7=, 16 Y&*—F TTP-PUF

BB TAIN DNA 1T —ED 16 Ve™—h PUF {ERLL[FRRIC PCR EICEDIAIRL

72Ut —h 1~8 Z=—K 9% DNA I )1 % Gibson Assembly (Zk->T 8 U&—h TTP-

PUF OxtIS T o0 E~EANTHZETERLT,

8 T/EL 72 PUF IOV T, AU —h T RNA SAHAEAVER 9573 /1% (A12A16)
LEERY RNA Ed51% Tables 6 (27777,

Table 6. The amino acids, Aj2Aj6in each repeat, interacting with RNA bases and target RNA sequences are shown.
A12Aj61n the repeat 1-8 of PUF_V and their recognition bases are underlined. Nt and Ct mean N-terminal and C-
terminal, respectively.

Target RNA
Protein A12A16 in repeat
sequence
Ct Nt 5 3
PUM1 8NQ-7SE-6NQ-5CQ-4NQ-3CQ-2NQ-15Q UGUAUAUA
PUF_V 8NQ-7CQ-6SR-5CQ-4SE-3CQ-2NQ-1SQ UACAGAUA
PUF_T 8NQ-7CQ-6SR-5CQ-4SE-3CQ-2NQ-1SQ-8NQ-7CQ-6NQ-5SR-4NQ-3NQ-2CQ0-1SQ UACAGAUAUAUCUUAA
PUF_I 8CQ-7CQ-8NQ-7CQ-6SR-5CQ-4SE-3CQ-2NQ-15Q-6NQ-5CQ-4NQ-3SR-2NQ-1NQ AAUACAGAUAUAUCUU

PUF_UOS 8NQ-7NQ-6NQ-5NQ-4NQ-3NQ-2NQ—-1NQ-8NQ-7SE-6CQ-5NQ-4CQ-3NQ-2NQ-1CQ UUUUUUUUUGAUAUUA

PUF_U6BS 8NQ-7NQ-8NQ-7SE-6CQ-5NQ-4CQ-3NQ-2NQ-1CQ-6NQ-5NQ-4NQ-3NQ-2NQ-1NQ UUUGAUAUUAUUUUUU

B NGB

VERLL 7= KIG T R E 24 —T E. coli BL21DE3FKIZI TV AT —A—Ta L
2%, Km-LB X7l —NMNIfEREL, 37°C TREREL, BlRshian=—>)
SERIL 7= KIBEZ 37°C, LB 55 CTHE#E 1% . ODeoo = 0.6~1.0 DIRF AL TR
0.1 mM &7255912 IPTG %/N%., 18°C TR LTz, L mBEck> THEEL
72#%. Buffer A |[ZIGBL , B IAREL 7258 12 D Ay Bl L2 Joo TRl PR 2y A A5 7,
ZORVEMEE G E T T4 =T A=< N T T 4=l o THERIL - [ FT7 2: HisTrap
FF; Weifriti= Buffer A; ¥5Hik= Buffer B], % |2, TTP-PUF_V. TTP-PUF_T &
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LN TTP-PUF_I Z# [RAMEIEIZ L > TRAMEL 7214, Buffer C IZEHRL /[T 41 52—
AmiconUltra 0.5], FTO 3L FTO-PUML 1%, SHIZT 7 4=T 4—ra~hJ 57
4 —IZE o THRIL [# T4 StrepTrap HP (GE Healthcare); 1ii4+k= Buffer D
(274 mM NaCl, 5.4 mM KCl, 20 mM Na;HPO,, 4 mM KH,PO,); % k=
Buffer E (274 mM NaCl, 5.4 mM KCl, 20 mM NasHPO,, 4 mM KH>PO,, 2.5
mM desthiobiotin) ], [RAMEIE &> THRAEL - 25 mM Tris-HC1 (pH 7.5)IZ(&
#L7-[7 1% —: AmiconUltra 0.5], ¥ L 722 " 7EOME% SDS-PAGE &%
D% ® Coomassie blue staining 2> THEFEL . Glycerol (30 or 50% v/ v)Z& ¥R
LT-80°C THRIFLTS,

AT AR s
1. m6A DO AF 11k

Demethylation buffer (150 uM a-ketoglutarate, 70 pM Fe(NH4)2(SO4)2, 1 mM
ascorbic acid, 50 mM NaCl, 50 pg/mL BSA, 100 pg/mL yeast tRNA, 0.01%
Tween 20, 25 mM Tris-HCL pH 7.5)) H1C. 5/ FAM 554U = RNA Wi}
(100 nM) HHVNE 57K FAM, 3Kt BHQ-1 1% RNA/DNA & A7 4V T4k
WrF (500 nM) # FTO %7212 FTO-PUM1 &R AL, 25°C T 1 KffilA > FaX—h
LTz, AT ARG . ROGIRD—EE 5% Ficoll 2 1:1 TIRAL, 0.5xTBE %
HWT 8%IEEMARVT ZUNLT IR VIS TEKIKE T2 T RNA Z558EL .
Typhoon FLA 9000 (Z&~>THfE{LL . RNA ~DfE & OMEREIT -T2, SHIT, 78D
D% 90°C T 3 A F 2 —hL, AT ALSIEY > 710D 1/10~1/5 &
Z MazF (XD 0Wr SO i e,

2. RNA B 54T mbA O AT /AL,

Demethylation buffer 1 C., 5 Kt FAM £Zik41)= RNA ¥ (100 nM) & 0.1
uM FTO-PUM1 B X U=k RNA Wr F 126 L TXIZLAFRET 10 f5H 50 ME 100
%8 Competitor RNA (Binding target RNA F721% Non-specific RNA) L%
AL, 25°C T 1 KA Fa_X—hUiz, AT ARG TE  BOG#Z 90°C T 3 47
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A Fa—kL, 1/10~1/5 &% MazF (2 XYW s 2 e,
W AF AV B A U724 VT2 35 O Competitor RNA OfLI% Table 7 (2
RY,

Table 7. Sequences of oligonucleotides and competitor RNA for demethylation assay. The target sequence of PUM1
is underlined. A, U, G and C: RNA bases; dA, dT and dG; DNA bases.

Oligomer Sequence (5" --- 3)
m®A RNA/DNA [FAM] -~dCAAdTdAG (m°A) CAATAAATAGAT- [BHQ-1]
A RNA/DNA [FAM] ~dCAAdTAAGACAATAAdTAGAT- [BHQ-1]
mSA -1 [FAM] -AUUGUAUAU (mfA) CAUUUUA
A-1 [FAM] -AUUGUAUAUACAUUUUA
méA +2 [FAM] -AUUGUAUAUAAG (m°A) CAUUUUA
A+2 [FAM] -AUUGUAUAUAAGACAUUUUA
meA +6 [FAM] -AUUGUAUAUAUCUAAG (m°A) CAUUUUA
A +6 [FAM] -AUUGUAUAUAUCUAAGACAUUUUA
meéA +10 [FAM] -AUUGUAUAUAUCGGCUUUAG (m°A) CAUUUUA
A+10 [FAM] -AUUGUAUAUAUCGGCUUUAGACAUUUUA

Binding target RNA  [Biotin] -CCAGAAUUGUUGUAUAUAAUAUAUUCG
GGGCCCGCCUGUUUACGGUGCCGUGGCCGGUUAAAGGUUGCACCGUGAAAUAUACGGAAGCCGAA
AUUGCGGCCGCAUGUCAGACCUUCCUGAAACUGAACGAUUACCUGCAGGUUGAAACGAUCCAGGC
GCUGGAAGAACUGGCCGUUCGCGAAAAAGCCAAUGAAGAUGCAGUGCCGCUGUGCAUGGCAGAAU

Non-specific RNA ~ UUCCGCGUGCGGGCGUUGGUCCGAGCUGUGAUGAUGAAGUGGAUCUGARAUCUCGCGCGGCCUAU
AACGUGACCCUGCUGAAUUUUAUGGAUCCGCAGAAAAUGCCGUAUCUGAAAGAAGAACCGUACUU
CGGCAUGGGUAAAAUGGCAGUUAGUUGGCAUCACGAUGAAAACCUGGUGGAUCGUAGCGCAGUGG

CGGUUUAUUCUUA

HOGFREEHE (2 LD MazF Bl H

Corning nonbinding surface 96 well half area microplate (Corning) {233\ C,

AF ARG DA YT RNA/DNA ¥ 277'm—7 (50 nM) & 0.08 U/uL, MazF %
MazF reaction buffer (40 mM sodium phosphate (pH 7.5), 0.01% Tween 20, 5
mM EDTA) 1 CJEA L. Arvo sx 1420 multilabel counter (Perkin Elmer)iZJ-
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T 37°C T 20-30 HZT&ITHI 1 B¢l FOCHREZHIE LT L 7 (/v 2 —: F485,

W7 V2 —: F535], JIERFRENI L CH Yess 27 oy MU, N L7z a8 s
DYENEE D TN OREMEE LT, FEAT AT m—7 % MazF TUIWrL7ZERD
WEIRFNEOEIREE (S L CL A T OREME AR L, AT TR EE LT,

PAGE |Z5% MazF S5 H
R AT AV SO % DAY= RNA W/ (10 nM) & MazF (0.1 U/pL) % MazF reaction
buffer 1 TERAL, 37°C T 1 KA Fa~X—K L7, MazF )&% . Hi-Di

formamide (Thermo Fisher Scientific)% 1:1 TIEA L. 95°C T 1 53 IMEAL X
¥R Z 0.5XTBE $EEHE T 16% MR T 7V T IR 7 S TESIKE L, )
Wrsiu7- RNA ERUIMiO RNA %55 BfEL 7=, Jk##% D47 /L1 Typhoon FLA 9000
IZE->TRIMEL . Image d software |2 TfET LT, FEAT LT B—7% MazF T
G172 B> RNA GIErEl & 1okt LT V71D RNA UIErEI &2 b L | A
FAbIEYEE LT,

HfE S
EMME IRl B Sk Flp-In 293 #ifd (Thermo Fisher Scientific) 1%, 10%FBS %
&t DMEM HIZ T L7, 37°C, 5% COq9 5/ FTH:EL . 80~90% =7 /L=

VROIRFET 2-3 H TS EIT o7,

VEGFA B D51l
TTP-PUF 3#~27%— (500 ng). H5\ % pCI (500 ng)% 70~80%=1 7 /LT hk

DR BED Flp-In 293 MMLIZRF L AT =2V ar iz, NGy A7 =V ar ik
Lipofectamine 3000 (Thermo Fisher Scientific)z A\, HESE 7 aha— izt~
TTolz, NIV AT 2 athk 24 FEE T 500 uM CoClg AL 7= 85 HIlZAZHa L |

SHIT 24 FEfHEEE LI, B 1352 XL . Human VEGF DuoSet kit (R&D
Systems)% T VEGFA %> 78 53 & %I E LTz, Flp-In 293 HifldiL RIPA
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buffer CTIAfE., =077 BE% . BCA Protein Assay kit & W Tl NI ERE R
HE L=, VEGFA FHIL UL VEGFA 22 "G B a el o I E IR
STIEHEL LT,

TTP-PUF EEDMER (VT AF L TayT 4 7T vk A)

LB B By 2 — % b T AT =73 a LTz Flp-In 293 flifila% 24 RefiEssEL
72 Mz RIPA buffer T, BB EHALEL | 200 BEC L > T RiEZ RN L7z,
[l Stz B o2 8 E 1T BCA protein assay kit (25> CHIES L=,
% B3I 2xSDS sample buffer %1% T 95°C THZEMSH7-, SDS-PAGE T/
BIL. PVDF JE~E:E L7, #5517~ PVDF J8I2%LCH FLAG Hifk (Sigma
Aldrich: F3165) (1:1000) . $t B-actin Hi{& (Sigma Aldrich: AC-74) (1:4000) % 1
WHURLELT TBS-T IZHIRL TA > FaX—a#%, HRP ki~ 2 1gG Hiik
(Amersham: NA93) (1:4000) & &k FifkEL T TBS-T IZAML A FaX—g
L7=, PUR-HUAE A 1813 Amersham ECL Prime (X0 a[ 4L, LAS 3000 mini
ICEo TR L7,

RNA & &8 AP E D aFfff

1. HERY RNA (ZxE4 58 G B E O FEAT

FEA UG 5 nM 5K FAM {&ffi RNA[RNA(VEGFA)]E 500 nM 75 3 53
DEEPEA IR UG o B 24E TR (10 mM HEPES, 50 mM KCl, 0.5 mM

EDTA, 2 mM DTT, 0.2 U/uLL Recombinant RNasin Ribonuclease Inhibitor, 0.1
mg/mL BSA, 0.1 mg/mL yeast tRNA, 0.01% Tween20, 2% Ficoll) HC 25°C C
1 FEE A F 2= T 5282801757, BUGH., 0.5XTBE & VT 5% AR
U7 7UNVT IR M TERIKE 528 T RNA 20 L7, kEig o7 v
Typhoon FLA 9000 (Z&k~>TrR4A/EL | Image J software L AX 757 % T
FRMT L=,

41



2. B O EER

% PUF 22 80D 50%LL T RNA #EGHEE R30I, i 120 nM
PUF_V, 120 nM PUF_T #0200 nM PUF_I 7=, f5& ST, EFRTH
W AR 2 5 nM RNA(VEGFA) LGRS 378 3 uM 6 3 53 D Be b Ay
FRL7- Competitive RNA % 25°C T 1 Bffil AL F 2 _X—h 528280177, fiE
ARG, EFRERIBRICIEEE RNA & PUF L5 A LT % RNA 245 BEL TRl{EL
77

EBR I L7-4 Y= RNA OFI% Table 8 1277,

Table 8. Sequences of RNA oligomers for EMSA and competitive binding assay. N: A, G, U or C.

RNA oligomer Sequence (5°---3")
RNA(VEGFA) [FAM] -GAAAUACAGAUAUAUCUUAAAA
Competitive RNA NNNNUACAGAUANNNNNNNNNN
RNA BcAIAR[E PR 2R

PUF_V, PUF_T 5L PUF_I OEMES| 22— T DES 2 G T in B EY)
%% GGRNA (http//GGRNA.dbcls.jp/) IZBWTHRE LT, BB FIZB VT,
BB DOIREFEY) VT MRl — A re L, B RBH ORR B REY) &l R bRk
L7,
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