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98 Zog R TEELE = (circRNA) 9] TH-3 9 S YA WylozA, 7] dAE £, W
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(a) circRNA 2 A3 ZgH {9 E]=(1inRNA)

%zﬂoo}'t pul ]7 ‘;l

(b) A A71d%9 AFES ¥FalA &= WA =4 stollA inRNAi—‘T‘—H circRNAZ #a|sla, o]=4 1,0007)
o] FEUQEIE Fi I nvke] ZdolE ¥gslE circRNAY FR3ty AdS AAsE 9.

A3 2

circRNAS] F4-3hel Fabe sk PPoRA, 7] dAE Eddshs, W

(a) circRNA % 1inRNAZ ¥ 33l ZgRFFd e =9 IS sl AES AFdts |24, o714
circRNAE 1,000719] FEHQEE = 1 nvke] ol xdsl=, wr; ¢
(b) ZE YR FIFULEEY Jubs WA A x=ZA7]3, o]ZM circRNAY ks FR 38l oA .

27% 3

A1 == A2l 9lelA],

(i) ZYYRFIUE=e] Ad o] ZYr7IdQE=e] & T3 Aol 1 pgol7th;

(ii) FHgEwrIaee=e] Juis x3ste AEF] £ FIE Hojk 500 pLe]A:

(iil) A& o] FYHEFIUE =9 o] $%= Ho% 200 ng/ ulel, W4

AT 4

A28 = A3 lolA, #E WA (he A A7EE0] AMES XFEkA ¢bE WA 27 StelA FalH
=

fs o =
A cire] BASE YL shi oluel #EE EE gl dYK0R fu, S olu
t paEe Beoladetrs, Bk, g, EE Pdrohy

flo

AT 5
A1 WA A4d F o= 3 ol QlojA, WA 2L A
50Ce] &%, o]ojA 30% olake] 7]k ulel] 8T o]she] &

273 6
A1 WA A5 F ol 3 &l oA, WA 21L& 5 vRE B 9 27| pHE X5, U,
AT 7

A1g WA AT F o= @ ol YoM, WA AL 2, @7, 8
olEl, AAAl, i @ Aol S EFE HEHd As Fae, T

AT 8

AT QlolAl, AR 1 mil X 500 miel SRAIEAL, @Al A4l QUAF, ¥, EEAL, S, A2,
WAL, RnFERoAEN, UFEZopMEL, EeIREo AL, olrmanal, Bt AN EFehs, W
H
H .
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A7 e AgFel doiM, A7l 1 M WX 500 mMe] FARUESR, FA3MEE, onuZE, s|AEd, e
AMER, FolUd, e Egddelvl s E3slE, W,

A3 10

A7F WA A9 F A= s ol AofA, F7] BvlE HoR 0.1%(v/v)e WY £ZA=, EoUUdRE
OLAHIOIE | HErS, ofghg 2-X 2 O|AXTEFRE | 1-HEE, 2-HEE (-HEE, oiANES dHeE, F
RRIE, I, oMMEYEY, XFolu =, oM E, dUEE, v T2 FFS Iddshe, YH.

ATE 11

73 A AP F ol 7 Fol glojA], JreERAAE 100 md WX 8 M| f-eloh, dsfolvty, 4
A E
=

24k = Zdgd 2 (PEG)S ¥dsta/AY; FFSEZIAAE 100 mM WA 8 MY n-=dla B-d-Z
EAE, n-SYIFIAAE, CHAPS, Ex HSAZUolES sl Wi,

AT 12

A7 WA A11E F o= 3 ol o], A A= 100 md WA 8 Me] PEG, T $-dotE Eetel=, W
H,

AT 13

A7 WA A28 T o= & ol dojA, ZAeolEi= 1 aM WA 10 mMe] g ZFE|ZF-v]a(B-ohi]woE
AHZ)-N,NN' N-BEg oM EAHEGTA) & 19 F=a], dgdiolvlg Egfol EAHEDTA) & 19
A, UEHZEOIHNEANTA), olux=tEHA(IDS), ZlotAamt2ElE S S-old#Atjolul-N,N'-T] &A1 A
(EDDS), = W= ZE| Aol EAF(MGDA) & 38, .

AT 14

A7e WA A3 F o= 3 Fo] gojA, AFA= 0.005% HA 0.05%(v/v)e =YHE(Nonidet) P
40(NP40), CHAPS, ¥ B-D-ZFZHIz=A=, n-Eud B-d-ZEAZ, EA(Tween)-20, £ EL-80%

grebs, .

e

AT 15

A1 WA A48 F ol T Fo JolA, @A (e YR FEULE =Y Hoo el Zy A=vEDL
e Fgdste AS ¥23¢sta, 2 ARvEadyE Fdsts 2 3y A, A2 29 dA), 298 AF
A, 2 88 9AE xdetn; BElE AE 29 oA, 2 AFE g B9, 2/3E 87 9 et
=, 8,
A3 16

A1sael oA, Z ARwtEHY = g dwd NA] ggwtE g (FPLC), LSt Al ARvetE 1]
(HPLC), 254 328 F=ZrfEd o HIC), ol ug AZrfEed v (AC), €3 = AZvE 1y,
T Y aRvEadgE x3dshe, Wy
AT 17
A6l glolA, ABCE 3718 EFats, W
A9 Abgo R, o71M Lol g FAE AEA-gudds, A, Agzs AER
=l , ofvl, WE A" o]E, ofrfEs, Wl ofI YR o]Foj FORRE MEE /A
o] g FAE 42k ARE, obvle oY, Holdolrd"l, B fodojn| g R o] folxl FomK
& st/ Fole wg A= HEES Edetal, Hl=s 45-165 umel HE A

g
4 3 A7 100~1000 mme} 7] AVIE 2, AR B/

s

-
rodd

>

Uil

(ii) A& 7 &2 L= &7 &0 &9 AHE: g/Es

(iii) 1 mL/E WA 150 nL/EQ F&59 ALE.
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AT 18
A1g WA A7 F A= g o oA, @A (h)e HAAE circRNA9] tgre] F8S EFTo=H F3 5
_‘57 Hol—lg
AT 19

A 13 WA A183F F o= 3k Tlo]l doJA, circRNA 2 1inRNAE =U3H E]E“r—r YeE= Hoeﬂo Z¥al /A,
circRNA % 1inRNAE T3 & /A cireRNA 2 1inRNAE ZE(A) md S Aosts, &%

03#
o
Ni

7% 20

nRNAS] N AFEH oA 23S Z33AY HHLS [inRNA

A1 A A198 5 o= & &of 9l li
G /Av; HEE circRNAY F53E JfAA|7]= circRNA9 EH??} =
=] !

o] diirEeobAl &stE EIEHA
LinRNAO chgt Hes WS xes)

7™ 21

A1E WA A28 F o= 3 o] dolA | circRNAS] E3-3td Fk Yo cmRNAA HAE (w/ SR
TEALLEHE Hd e circRNA2| JME(W/W)EB} ow) ©] ZL3L/AY; circRNA9] R 3tE Aot 141«] circRNA
o] HAE (w/w)E A% 65%0)3/A}; circRNA9] Z23l5 Awk ¢] 1inRNAY] JWE(W/W)‘: 35% wwkel W

o

i

AT 22

circRNA 2 1inRNAZ ¥3}5l+= Zg )i U oE = S ¥3kel= ZAEEA, o17]4 circRNAE 1,0007H
o] FEIHLHE e I vTe] ZolE x3lsta, PR FEEHES] Fue WA 27 SloAe] &9

of 3L,

(i) FEgRwrEded=e] A ve] ZYuiwId o= & A% Hol% 1 pgol A
(i1) ZHYRFEUEHE=e] Jobs x3tele A& £ 53 Aok 500 pLo]AH

(iii) M2 W ZeguwIaer=e dueo sxE Hojk 500 ng/ nlsl, =AE

3T 23

e e EA, o714

ol

circRNA9] FH3le Jo+s 23

(a) ZAELS circRNA 2 1inRNAZ E?}f} }: EEME*T
CircRNAE 1,000719] FEHLEE =

7% 25

AT 26
A228 WA A253 T o= & qo dojA, ¥ 22 5 W¥ B 9 239 pHE X, 2AAE.

ATE 27



SIHS31 10-2024-0118174

A227 WA A|26% T o] 71, 71 &, 7ALERRA, A-38A, 24

L 3 ol QJojM, WA =Ae Ak 4 g
dolg, AAA, == ¢ fgAozo NS ¥l 34 AgsS xdee, 2AE
T3 28
A278e doJA, A 1 mM WX 500 mMe] ofMEAE, 4k, ek, A4, FAF, EELE, S, A EELE
Wt BeIRRobNEAL, tFRRZoMEN, EfFRROELL, ofxmabsl, mE Ak XFEE, =
AL,
AT 29
A273 = A2gdde] ojA, A= 1 mM YA 500 mMe] FASGES, FastdE, omtE, AW, F
BAUER, Foldd, = Efddoln s e, 2AE.

A28 WA A298 F ol 3 ol YoIA, f7] HrhE Hol® 0.1%(v/v) Yl T HBAS, Eddden
2 ATEFE, 1-FEE, 2-HEE, -FHE, o|AFHE, Ax

SEEEE, 94, MIEUEY, Lo, obE, UUER, Bt Tdd 22 L@, 2AE.

H

A% 31

A 273 WA A308 F o= 3 3o glojA], FFCEZIAAE 100 mM WX 8 Me] o), dgFolUt)w, <
22 E, B ZdEd ZEF(PEG)S st /Av; FFLEZIAE 100 mM WA 8 M9 n-=dld B-d-%
EXNE | n-SEIFFIAE, CHAPS, EE HISAZHYES ¥, RS,

A3 32

A27F WA A3 T o= FF Fell dojA, Ae¢DA= 100 oM WA 8 M) Felolgd 2= (PEG), T

AT 33
278 WA #3238 F o= & ol YA, AwolEl= 1 mM WA 10 mMe] EGTA ®& 19 S %A, EDIA E=

1
5

18] f=A|, NTA, IDS, EDDS, = MGDAS ¥ 3tel=, A E.

AT 34

27 WA #A33F F ol 3 Fol o)A, AAANE 0.005% WA 0.05%(v/v)e] NP40, CHAPS, %€ B-D-&
FHAIGEAE p-EHA B-d-REALS, EY-20, B EA-30S EIeE, 2AE.

A7 35

A 22 WA A34 F of= s &oll qoJA, circRNAS] FH-3E Ak U9 circRNAS] HAE (w/w)&= 2R
FEILHE A Y9 circRNA9) HAE (w/w)RETh 28] © Z3/Av}; circRNAY ZR38 A U9 circRNA
o] HAME (w/w)= Aol 65%0]3/Ar}; circRNAS] F5-38td ek o] 1inRNAS] HAE (w/w)= 35% HWEQI, X

d=.

3T 36

223 WA #1358
circRNA ¥ linRNA:=

offl oy

L &k &of] 9JoJA, circRNA 2 1inRNAE= U3 flHFEd 2
A3k dS zFa /A circRNA 2 1inRNAE Z8(A) ngE 2

il

A7 37

CircRNAS] &% & ARSI WMo ZA, 7] GAS Xddsi=, 9.

L

AZA, 714

(a) circRNA % 1inRNAS ¥ 33l ZEgjR e L =e Ads ¥x3sles AES A3t
kel

CircRNAE 1,00071¢] FEHLEE = 1 wgte] Zo|& x3sts=, oA,
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(b) Z2wEaTe &) WA =7 sl A [inRNAZY-E] circRNAS Eajst= v, 2

(c) circRNAol th3t = 9 1inRNAol th3t HAE ¥ gsle AE2 AZntEa=:8S 5= WA,
(d) Z-zre] vlaet WS Alikstel S W] circRNAS] =8 ZAsh= &,

A7 38

ATl QoA , WA 20 A A7G%e e LIS e, W,

A7 = Aol glolA, WA zue HolE 50T z
%, ololA 302 olate] 717k vol 8T oldte LEE Eashs, W,

AT WA AT F ol @ Foll QolAl, WA AL 5 vw Ei= 9 23] phE EFshe, B,

AT 41

A378 WA A403 F oj= & o golx], WA 2He A 97, f7] &), FHeERIA, TSI A,
diolE], AAA, B @ Aoz HYE gt 4 AHeE s, U,

A3 42

A41gel oA, Ak 1 mM A 500 mMe] oM EAL, Ak, AbE]Adak, Qb BAF, ZEAF, &A% A E=2AL,
HIZA, RS2 R2olA|EqL, UEZRZolMEL, EYITZIOIAELL, ofxrma2HA Ty FANS X3sts, ¥
H

AT 43

Al 428k lolA, @71 1 mM WA 500 mMe] FAtSlUER, FAatsldE, olvtlE, IiEd, F

A3 44

A4 WA A43E F o= B |
b obHOIE, WEE, BE, 2 TR, olATIRE, 1HHE, 2HEE, (HHE, dinHE, Ak
E g
=4

S2EXE, AN, MEUED, EFol|s, opdE, duER, Ei Zoaqd 39S TEes, W,

AT 45

1 418 YA #4438 F o= 3 Foll oA, FFLEZIAAE 100 mM WA 8 MY -dot, dstFolvdy, T4
22 g, B ZldEd 28 F(PEG) S 28t /AY; FFLERZIAE 100 mM WA 8 M| n-=dl4d B-d-&

EAE, n-SHIFIAE, CHAPS, E& HSAZHolES 2k, W,

A3} 46

A418 WA A458 F o= b o] oA, Fe¢HAE 100 mM WA 8 Mo Zgjdd#dl ] Z(PEG), E+e
Ll

AT 47

A418 WA A|463F = o] 3 o] o], A olE = 1 mM WA 10 mMe) EGTA =+ 19 #%#, EDTA =&
9] §%=A), NTA, IDS, Zg|olAT = EAF, EDDS, T MGDAS E &35, W,

AT% 48
A1 WA A7 F ol & Pl ojAl, AFAE 0.005% WA 0.05%(v/v)e] w=UHE P-40(NP40),
CHAPS, &4 B-D-=F 3yt =, n-Zudd B-d-ZEAE=, E-20, = EA-80S Eiteh=, U,
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A3 49
A378 WA A48% T o= & Fo oM, ARvEIEE N ARvlEDwuo)n, AA FRvET Y]
= FPLC, HPLC, HIC, AEC, MMC, B& 34 IA2nEadfig g o]Fo|d FogiE Adss, uy,

AT 50
A|378 WA A498 F ol g &ol] oA, FE A FT AXRSD)E 5% ©THIL, HIH.
grgol Hr

7l € & °F

Hl 4 7] &
ZYRFEdeEEE s A @ 2% e fg8ith. wekd, ZEERRIdeH=E Bt FA
7] 9 ARe AR @ e 85t}

g o] g

Eodhge utrog oE 5o, 98 ZYYRwEFUE=(circRNA) 2 AE Z 8B 7FU 2 E]=(1inRNA)
2 dfole YR wEdE = Ao zHE S circRNASl THIE 3 v &3k Fo|y | oriMd F
o A 2 stelA FaEv. ek W 27 St A 89 ol circRNA % 1inRNAE 33k E]E
HypEdeH=e] Hus 238he A EC] JHAET. F7FE circRNAY FH-3tE Johs Fhreke 24=, 9
Ad 2AES sl o] WA A =E2APoZA AR 2AdES B dye] W dojth, 2 e R
wAoR2 WA 2A(AE B9, € WA, pH, = 33A A7) st 4] circRNAS] w27} circRNA, 1inRNA,
e e ECSE e FAES hste =8Y SR wEdoEse] HATORREY circRNAS] A 2
FHIE A% Agk yelEte B wwAEe L sNkgith. gSo], MAE WS circRNA FA| T
TR S golatA ki, o]2M thEEe] circRNASl A4 2 AAE & &gy,

b FEjoll A, IS circRNASl FF3tE TS A= WHoRA, Y] dAE ¥, YHE AT
3l (a) circRNA 2 1inRNAZS E3H6ls ZHYRFEILE =Y AGS x3es AES Awses 9A; 2
(b) A A71GEY AFES ¥3slx] &= WA A sl 1inRNAZH-E] circRNAS #2]38FaL, o] M circRNA
o FH3E S WA= dAl. TS A F-E] circRNA9] Hets &

718 =7 &toll A 1inRNAS] Fdo =
sl WHoEA, dogH o=@ circRNASl kS AH=Fe}slar/Ar}t 1inRNAS] HEs
E3shE, Wyel neEY.

o

JFstet= DA F7HE

gk FEjoll A, IS circRNASl FH3tE TS A= WHoRA, 7] dAE ¥, YHS AT

gl (a) circRNA 2 1inRNAE E838t:= ZgiwEZd o= s xgsts AES AFsie i 4

(b) ZYY R FEULEHEY JAES WA FAN w=FEA7|aL, o]2M circRNAY FHe F538= wA. =3

A7 718 27 sl A 1inRNA9]l Ao 28 circRNAY ;S‘?:}% Basls Wy oz, 9ojZ o7 circRNAY

HAs AFsletar/ Ay 1inRNAS JS AFeste dAE F712 23ste, Wio] .

g5 A FeelA, (1) ZHEYRFEALHES FAd U ZYRFEULEHESY T S HolE 1 ug
S

(]2 B0, Aol 5 pg, Holx 10, A% 25 pg, Aol% 50 ng, Z—ME 100 pg, Aolx 250 pg, Ao
=500 pg, A% 750 pg, o= 1 mg, 5 mg, 10 mg, 100 mg, =+ 1 g; == 5 pg WA 100 ug, 5 ug
WA 500 pg, 5 pg WA 1mg, 5 pg WA 10 mg, 500 pg WA 100 mg, 500 pg WA 1 g, 500 png WA 10
g, 100 mg WA 1g, == 1 g WA 10 g)olAY: (i) ZHgrRpEded=e] Jobs Edtetes A5 £ 59
= AHojx= 500 pL(dE 59, A% 1 mL, 5ml, 10 mL, 100 mL, =+ 1 L; T+ 500 pL WA 100 mL, 500
pulL WA 1L, 500 pL WA 10 L &+ 1L WA 10 L)o]AY; (iii1) AE We Zg I LEl=e] FHho
FTEE Holk 200 ng/ul(dlE E9°], HoJx 500 ng/ulL, 1 mg/mL, 5 mg/mL, 10 mg/mL, T+ 50 mg/mL; =&
200 ng/ uL WA 100 mg/mL, 200 ng/pL WA 50 mg/ml, %= 1 mg/mL WA 50 mg/mL)elt. A A Fed
A, circRNAE ¢F 100709 FEHLE= WA oF 20,00070¢ FEHLE=(HS S0, ¢ 100709 FEFHLE=
WAl <k 500709 FFEEQEI=, oF 100702 FEULE = WA of 750702 wEULEE, < 100702 FEU L

_8_
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EJ= WA oF 1,0007H¢] 72Ul QE =, of 1007He] wE el QE= WA oF 2,50070] rEdE =, oF 1007H94
SULE= WA oF 5000708 =l LB =, °F 100709 FEUSEE WA oF 10,00070¢] FrE e E =,
50070 el B = Wix of 750709 B =, oF 750709 rEEE = WA eF 1,0007H9] weaﬂgﬂ
=, °F 750709 wEHHE WA of 1,250709 wEHHE, °oF 1,000709 wEHHE WA o 1,250749]
%T% 2=, °F 1,00070¢] 2B = A oF 2,0007He] B =, oF 1,000719] rEelEE= WA
F 5,00079] B =, oF 2,50070¢] rEEE = IM °F 5,00078¢] FrEFeE =, °F 5,00070¢] rE el

QE]= WA ok 10,00070e] FEULEE, o 5000709 FEFALEE WA o 15000719 el 2E=,
10,00070 ] FrEel B = A oF 15,0007H2] FrEl B =, oF 15,0007 rEel B = WA oF 20,0007H2]
TEUEE, oF 1007he] I E =, oF 200709 FEElLE =, oF 300709 wwEHULE S, oF 400709 T E
E|=, oF 500709 wEHLEE, oF 600719 wEHLEE, < 700719 wEHELEHE, ¢F 800719 wEHL
H=, oF 900709 wEHEE, °F 1,000719 wEHEE, °F 1,250709 wEHEH=, °F 1,500709] w&
SEE=, oF 1,750709] yrE B =, oF 2,00070e] wwEELEE, oF 3,000709] rEA B, oF 4,00070¢] 7
FUE =, oF 500070 el L=, oF 6,0007H2] FEULE =, °F 7,00070¢] FEELE =, oF 8,0007H
o] wEESE =, <F 9,00071e FFHALE =, oF 10,000709] FEFHELE =, oF 11,00071¢ FEELEE, ©
12,0007 9] w2 Bl =, oF 13,00070¢] FEFALLE =, oF 14,0009 FEHALE =, <F 15,000719] a2
El=, oF 16,00071¢] w2 E=, °F 17,00071¢] w2 E=, oF 18,00071¢] w2 LE=, <F 19,00071 <]
%%ﬂﬂoﬂt, = 9F 20,000709] FEHlLE =)o dolg kst AR Al FEfell A, circRNAE 1,0007H W]
vhe] frEEl B =] AolE =

gk GEfel A, 2 U circRNAY FH-std JdS AAstE HHeRA, 37 dAE Edee, B
gth: (a) circRNA 2 1inRNAE Xgetes LY EF2doH=9 Jos 2§ sts

A71A (1) ZFYHEFEIHES] A o ZYPEFIEHdHESY] T TFS Aok 1 nug(dE &9, 4
°]%= 5 pg, Aol® 10, Aoj% 25 pg, HoJ%& 50 ng, AoJ%E 100 ng, o= 250 ng, Aoj%= 500 pg,
ol%= 750 ug, Aol%= 1 mg, 5 mg, 10 mg, 100 mg, =+ 1 g; == 5 pug WA 100 pg, 5 pg WA 500 ng,
5 png WA 1mg, 5 pg WA 10 mg, 500 pg A 100 mg, 500 pg WA 1 g, 500 ng lﬁxl 10 g, 100 mg i
A 1g, BE1g WA 10 o7 (i) ZEPERFHLHES Jobs ¥date HAE9] & 73+ FHok
500 pL(oE& 59, %= 1L, 5ml, 10 mL, 100 mL, =& 1 L; %+ 500 pL WA 100 mL, 500 uL WA 1
L, 500 puL WA 10 L ¥+ 1L WA 10 D)ol (iii) AE e ZEYEREUHES] Jubo] s=e Ao
% 200 ng/ uL(dE E9], AoJ%= 500 ng/ pL, 1 mg/mL, 5 mg/mL, 10 mg/mL, %=+ 50 mg/mL; =+ 200 ng/ ul
WA 100 mg/mL, 200 ng/pL WA 50 mg/mL, %=+ 1 mg/mL WA 50 mg/mL)SQl, @7, 2 (b) WA F7 SlollA
linRNAZ 5-¢ c1rcRN £ sk, o]ZM circRNAY FH-3td oS AAs= dA. T A7) ZiAE =24
Slell A 1inRNA9] Heto 2RE circRNA9] HuHe ¥k HOP%Q A, delHo R circRNA9l Hehs AwFs}s)
/7Y 1inRNA9] @E}% Agstele dAlE 712 X3

A5 AA FHefellA, EYERFEdU L
mg(el& E°1, 5 ng WA 10 mg)oltt. 2|
% 5-3¥= 500 pul WA 1000 mLelth. 45 AA ¥
200 ng/ pL WA 50 mg/mLe]T}.

_IO

=

o

o Ak W] ZefeRyIdeE =] & $F 1 ug WA 1000
O tsé le) s

AN AAL FEjell A, circRNAE oF 10070¢] wEElQE= WA oF 20,0007H¢] & Eﬂo‘ﬂ‘:(ﬁﬂE Eol, °F 100
AN FEFALEE WX <k 50079 FEFALEE, ¢ 100719 FEALE = WA ¢k 75079 FEEL

100709 wEALH= WA °F 1,000719 FEHALEE=, °F 100719 FEaSEH= WA oF 2 5007H4 TEUe
H=, oF 100709 w2 2E= WA oF 5000709 wEAE =, °F 10070] w228 = WA <F 10,0007 9]
FEUHEE, °F 500709 FEUSEHE= WA oF 750700 wEHE=, °F 75070¢] wEHLHE= WA oF
1,0007H¢] w2l EI=, o 750709 wEHALE= WA °F 1,25070¢ wEdALE=, °F 1,00074¢] 2 2 F
= WA oF 1,25070¢) el B =, °F 1,000719] wEHLEH= WA °F 2,000709] FwEHE=, °F 1,00071

rm‘
[
J&

of srEdleEE WA oF 5,00070e] rEEleE=,  oF 2,50070¢] Il El= WA oF 500074 <]
TEUE S, o 5,0007H91 TEUQEE WA oF 10,000709] el LE =, oF 5000789 rEHLE = WA
oF 15,000709] FwEHLE =, ¢F 10,000719 wEHLE = WA ¢F 15,0007 wEHSE =, ¢F 15,000709]
FUE = WA oF 20,0007H2] LB =, oF 10070e] e E =, oF 2007H«1 TEUE S, of 3007H«1
TEULEE, oF 40078e) wE U LE =, oF 50070 wEULE=, °F 600709 wEUE =, oF 700709] 7

gl eEl=, oF 80079 wEEULEE, oF 9007H¢] e 2E =, °F 1,0007]2] %%EﬂOElC, °F 1,25078¢] 1

e =, oF 1,50070] rEdl L=, °F 1,7507H¢] 7EHUQE =, °F 2,000719] FEHLE =, oF 3,0007H«1
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[0009]

[0010]

[0011]

[0012]

[0013]

[0014]

[0015]

[0016]

[0017]

[0018]

SIHS31 10-2024-0118174

T2 eEl=, ok 4000719 FEHSEIS, < 5000702 FEEQES, °F 6,000719 TP LEI=, < 7,000
Mol FwEHLEI=, oF 8,00071¢ FwEALE=, ¢ 9,00071¢ FEHELEE, °F 10,00071¢] FEHLEE, oF
11,00071¢] FEHSE =, oF 12000719 FZFHLE =, oF 13,000719 FEALEE=, oF 14,00079 FZA L
El=, °F 15,00071¢] wEHLEE, ¢F 16,000719] wEHLEE, ¢F 17,000719 wEHLEE, ©F 18,00071 9
FEHLE=, oF 19,000719 FEFHULE =, wE oF 20,0007 FEFHLEE)Y] Aol zrEth. AR AA]
Bl A, circRNAE 1,0007] w|wke] w2 H QB =e] dol& Zi=t,

A AA FEjell A, Ee dA (b= A drdEe] A

ofo
o
F
i)
p‘h
N
<o

Al
rr
E
o,
PN
s
p‘l_(
=2
2
4
e
i
Ko

A 3 Ao i} o)At BaE Tl FAMEo AdFow Qur. Ay A
Al oA, Sl oo EFE e FAMES Zgotadoin=, Bk, wladldg, T ogr]ollH ER
o} M EAH(EDTA) S E3Hsho}
A5 AAl Fejo A, WA 21 ol 50T (& o], dJoJ= 55T, 60T, 65T, 70T, 75C, E+& 80T)<
e s, Ay AA A, WA 271 50C WA 85T 252 ¥ dsitl. g5 AAl o)A,
WA ZAL Hojx 50T (a8 So], o= 55T, 60°C, 65T, 70T, 75T, T 80T)9 =%, o]ojA 30x
o]8ke] 717 Wlell 8C ol3H(dE So], 7T, 6T, 5C, 4C, 3T, 2T, 1T, 0C, -1TC, -2TC, -3C, -4C, -5
T, -6, -7C, -9C, -10TC, -15C, -20C, -25C, -30C, -35C, -40C, -45C, -50C, -55C, -60C, -65

T, -70C, -75C, -80C oJ3}, T+ 1 W¥hH) e 25F E33r}.

A5 AR FGElel A, | 21L& 5 AR E B9, 4, 3, 2, B 1 1Y) £+ 9 2I(dE £, 10, 11,
12, = 13 2319 pHE X&sth. A5 AAl FHoA, | 2102 5 A& 591, 4, 3, 2, == 1 7|
S AAl Feoll A, WA AL 9 23 (dE B9, 10, 11, 12, T+ 13 =39 pHE

¥ A FeelA, WY 2Ae e AeE EFeT. AF A4 FeelA, BEH A %, @71, 4]
2 =9 golone A FFdr),

A5 AA Gl A, 22 1 mM WA 500 mM(AE &1, 2~475 mM, 3~450 mM, 4~425 mM, 5~400 mM, 10~375 mM,
15~350 mM, 20~325 mM, 30~300 mM, 40~275 mM, 50~250 mM, 60~225 mM, 70~200 mM, 80~175 mM, 90~150 mM,
100~125 ml, = 110~115 mD 9] obAEAL, @AF, Ak, QA BA, LB, SN, AEEA, AR,

R ZRZoNEA, TEERGANEL, EYFEEAEL, ofAm=

z
Fﬂa -
4
s

1)
>
o
51

o
o
o

Ay AN Fefol A, 71 1 mM WA 500 mM(AE B, 2~475 mM, 3~450 mM, 4~425 mM, 5~400 mM, 10~375
mM, 15~350 mM, 20~325 mM, 30~300 mM, 40~275 mM, 50~250 mM, 60~225 mM, 70~200 mM, 80~175 mM, 90~150 mM,
100~125 mM, H=& 110~115 m\D ] FASGER, FAs2E, ontE, AHY, TEAYEE, Folud, ®
= Edddoely e g3},

A5 AA FEA, f7] |vle HAx 0.1%Gv/v)(AE Eo, H% 0.1%, 0.2%, 0.3%, 0.4%, 0.5%, 1%,
1.5%, 2%, 2.5%, 3%, 3.5%, 4%, 4.5%, 5%, 5.5%, 6%, 6.5%, 7%, 7.5%, 8%, 8.5%, 9%, 9.5%, 10%, 15%, 20%,
25%, 30%, 40%, 50%, 60%, 70%, 75%, 80%, 90%, ¥ 1 ZI}; EE 0.01% WA 10%)2 twdE &SZEAs E

NaUdRE olAHCIE, WS, e, 2-T2RE, oATRRS, 1-FEE, -8 t-Hes oiyd
=, dE, FEEXE, 4, oMNEYEZ, s, ofAlE, HUER, v Z2dd IFE .

AR AA Fefol A, FteEZIAE 100 mM WA 8 Mo $lok(lS Eo], 150 mM WA 7.5 M, 200 mM WA 7
M, 250 mM W= 6.5 M, 300 mM W= 6 M, 350 mM W= 5.5 M, 400 mM W= 5 M, 450 mM W= 4.5 M, 500 mM W}
2l 4 M, 600 mM A 3.5 M, 700 mM W= 3 M, 800 mM W= 2.5 M, 900 mM WA 2 M, 1 M W 1.5M, 1.1M
WA 1.4 M, == 1.2 WA 1.3 W f37etdty, daaies, Bv ZEddd SF(PEC) & 233},
AR AA oA, FIQEZIAAE 100 md WA 8 M(lS E9f, 150 mM WA 7.5 M, 200 mM WA 7 M, 250
mM WA 6.5 M, 300 mM WA 6 M, 350 mM WA 5.5 M, 400 mM A 5 M, 450 mM WA 4.5 M, 500 mM =] 4 M,
600 mM A 3.5 M, 700 mM HA] 3 M, 800 mM WA 2.5 M, 900 mM =] 2 M, 1M WA 1.5M, 1.1 M WA 1.4
M, = 1.2 WA 1.3 09 n-Zuldd B-d-BEAE, n-SYIFIAAE, CHAPS, = HSAIFYES X5He

=

g A oA, TSI AE 100 M WA 8 M(HE So], 150 mM WX 7.5 M, 200 mM W= 7 M, 250 mM
WA 6.5 M, 300 mM =] 6 M, 350 mM W= 5.5 M, 400 mM =] 5 M, 450 mM A 4.5 M, 500 mM WA 4 M,
600 mM =] 3.5 M, 700 mM W= 3 M, 800 mM W]*] 2.5 M, 900 mM =] 2 M, 1 M W= 1.5 M, 1.1 M W]*x] 1.4
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[0019]

[0020]

[0021]

[0022]

[0023]

[0024]

[0025]

SIHS3 10-2024-0118174

M, == 1.2 A 1.3 )9 PEG, =+ $#o}E *3}sir}.

A5 AAl Felol A, Aelole: 1 M WA 10 mM(dE 59, 1-2 mM, 2~3 mM, 3~4 mM, 4~5 mM, 5~6 mM, 6~7
mM, 7~8 mM, 8~9 mM, X 9~10 mDe] dE# ZE|F-HlAa(B-otu ol B Z)-N NN N-ElEZ oA EAL
(EGTA) =¥ 19 F%A4, EDTA BE 19 #54), YEGREHOIEANNTA), °]mw=-t]Z&AIA(IDS), Z8o}
22 EA 5 S-odallt]olul-N, N'-t] 5 AIAHEDDS), T e Ze| Aol EAFMGDA) S E3HE),

Ax AAl e, AARAE 0.005% WA 0.05%v/v) (S S}, 0.006~0.045%, 0.007~0.04%, 0.008~0.035%,
0.009~0.03%. 0.01~0.025%, 0.011~0.02%, 0.012~0.019%, 0.013~0.018%, 0.014~0.017%, %=+ 0.015~0.016%)2]
LY dE(Nonidet) P-40(NP40), CHAPS, ¥ B-D-ZFIZIF:A=, n-Zuld B-d-UEAZ, EA(Tween)-
20, = E-805& FIIT},

3 oFEjoll A, B w e circRNASl ER3H AT = R R
3tk (a) circRNA 2 1inRNAZ ¥ 38l ZgnwZuods=e Jus ¥3ste AES ATs)
(b) A% 50T (dE 59, 1401 55C, 60C, 65C, 70C, 75T, 80T, 85T, 90T, 95T, &=+ 100C)9
%o A [inRNAER-E] circRNAZ Shar, oA circRNAS] FH-3tE HAS A= WARA, of7|A4 B
e 4 #rjdse AHEs = Pé}xl ‘8%%, 9A. =3 *(}71 718 A el A 1inRNAS] Hero =R
circRNASY] ks Eejals whHo A ¢z o Aekslelar/7 1inRNAS] kS Aeks)
st WAlE F7E Edhehe, WRle] aleEn.

s
N
lo
HU
(@]
=
o
=
=
=

o

e
L

o

3k oFElo A, B WE2 circRNAY] ERslE AYS AAEE WwHo A Fy] dAES Xdsis, v
3t} (a) circRNA 2 1inRNAZS ¥ 3hsl= Z N

o714 (1) ZFFRFEILEHESY Aok
°o1%= 5 ng, Aol= 10, Hoj% 25 ng, HoJ% 50 ng, X—?‘HC 100 pg, Ao% 250 pg, A= 500 pg,
ol 750 ng, Hol%= 1 mg, 5mg, 10 mg, 100 mg, = 1 g5 £ 5 pg WA 100 pg, 5 ng WA 500 ng,
5 pg WA 1 mg, 5 ug WA 10 mg, 500 pg WA 100 mg, 500 pg WA 1 g, 500 png LHX] 10 g, 100 mg W
A 1g EE1g A 10 9olAY: (i) ZeErRZueg=e] Jus Tsts AZ £ iy Holw
500 pL(lE B9, Hol%= 1 ml, 5mL, 10 mL, 100 mL, = 1 L; = 500 pL WA 100 mL, 500 pL WA 1
L, 500 pL WA 10 L = 1L WA 10 Lol AY; (iii) A= U9 ZegihZy e =9 dute] ri= 2o
% 200 ng/ pL(elE E°f, Aol% 500 ng/uL, 1 mg/mL, 5 mg/mL, 10 mg/mL, FE= 50 mg/mL; Hi= 200 ng/ pl
WA 100 mg/mL, 200 ng/pL WA 50 mg/mL, T 1 mg/mL WA 50 mg/mL)Q), ©A; = (b) AHol= 50T(S
Eo], #olx 55T, 60T, 65C, 70T, 75T, 80°C, 85T, 90°C, 95C, W 1007C)e] L&=o]A] 1inRNAZ ¥
CircRNAﬁ %ﬂ”%ﬁ o] 2 circRNAS] ERstE {vrS AAsE vl = 37] Z1AE %70 kel A 1inRNA
circRNAS] Hehs ®eldhe oA, doH o2 circRNAS HehS A=Fsbetal/ Atk 1inRNA

o 2 HE
s Agslels dAS F7bE 2dsls, W] agdn.
2

gk FEj A,
5k}l (a) circRNA 2 1inRNAS ¥ 38351+

(b) FYYRFEULE = HuS Holm 50T (4
85T, 90T, 95T, &= 100C)9] 2% x= 7

1o lo
EN

EN

(
-

Bloll A, &%= 50C WA 85Celvt. &g A7) 74" =4 6} oAl 1inRNAS] H O ZHE circRNAY &
e aii YoM o= circRNAS] & AFSFsta/ A 1inRNAS] Hehs AZFshshe dAlE 571
2 ¥gehes, ol adE

3 FEjoll A, B @S circRNASl FR3tE AT
3tk (a) circRNA 2 [inRNAS E38l= ZHg Ry
(b) 5 HYH(AE E°1, 4, 3, 2, E= 1
linRNAZ2E circRNAS E&&laL, o]=Z4 ¢
71969 AHES XA e, 9l TS Y] A" =3 fﬂoﬂ*ﬂ mRNA«] Ao 2 RE circRNAS] Jo+&
5 24, doH o ® circRNAS Fohs AZsstal/ A 1inRNASl Johs AZgstets dAE F71
ol azeE.
g oFefoll A, E e circRNACl FR3E oS A
g}l (a) circRNA 2 linRNAZ u’%ﬁ}% ZYY R T A
o714 (1) ZEPEFEdE =] Jo o w3 g = & dZFS Hox 1 1



[0026]

[0027]

[0028]

[0029]

[0030]

SIHS31 10-2024-0118174

o= 5 pg, Aok 10, Aojk= 25 ng, Hol= 50 pg, Aol= 100 pg, #Aolk= 250 pg, Aol%= 500 pg, A
o] 750 pg, A% 1 mg, 5 mg, 10 mg, 100 mg, =+ 1 g; == 5 pg WA 100 pg, 5 ug WA 500 pg,
5 ng WA 1mg, 5 ng WA 10 mg, 500 ug WA 100 mg, 500 pg WA 1 g, 500 ng 14%1] 10 g, 100 mg W
A 1g, B 1g WA 10 oA (i) ZEgERIFHLHES] Jos ¥date AE9] & 73+ ok
500 pL(d& &9, %= 1L, 5ml, 10 mL, 100 mL, B+ 1 L; E+E 500 pL WAl 100 mL, 500 pulL WA 1
L, 500 puL WA 10 L == 1L WA 10 L) olAY; (iii) AE We ZguwEu = FAde s 4o
% 200 ng/ pL(dE 9], A% 500 ng/ ul, 1 mg/mL, 5 mg/mL, 10 mg/mL, =X 50 mg/mL; ¥+ 200 ng/ ul
W=l 100 mg/mL, 200 ng/ uL WA 50 mg/mL, H= 1 mg/mL WA 50 mg/mL)), ©Al; B (b) 5 WRHE &

4, 3, 2, = 1 vRH) =& 9 23(AE B9, 10, 11, 12, T& 13 22| pHollA] 1inRNAZFE] circRNAS
3k, o]2A circRNAS] FH-3tE JoS AAdshe Al ES A7) Z1AlE 23 Skl A 1inRNAY] FHo =
5 circRNAS] Hubs EeElehs WHozA, dogHo® circRNAY FJwhs AZFsstar/ Ay 1inRNAY] HJehs
Agslsls dAE F712 sk, el 1y H.

rl

b FHioll A, B S circRNAS FF3tE HUE AAsE W oRA, 7] dAE sk, WS AT
Skl (a) circRNA 2 1inRNAE ¥ 3el= Zog R o= JAus Xdstes AES Alsste 9, 2
(b) ZYYRFEULE=Y S 5 v (o2 E9], 4, 3, 2, == 1 19 = 9 23 (A2 B9, 10, 11,
12, & 13 23)9] pHel =EA17]1aL, ©]ZH circRNAS] He& F Z1AE =7 st

4] 1inRNAY] F o 2 RE circRNAY Fw-& Easls= ‘%} EH, ¢l
U 1inRNAS] Hehs Aeslsls GAE Fr12 £3ss= Hol a4
A5 A Feel A, pHE 5 HwH(elE Sof, 4, 3, 2, £ 1 Hlubelth, A3 AA HeolA], pHiE 9 Z7(d

o], 10, 11, 12, ®i= 13 Z3})e]t},
S

g GElelA, 2 BB circRNAY FH3tE HAS AAss WRoRA, 7] dAE ddhe, WS AT
Frh: (a) circRNA 3 1inRNAE ¥3tete ZEjejrySdled=e] Jubs Idete AES Algsts oA 2
(b) Ak, @71, 771 &, 7hREZAA, A2k9-FA], Y 1 sl M

1inRNAZH-E| circRNAE #2]3}ar, o]ZM circRNAS]
719 %9 AMES ¥SeHA] ke, WAl 3 A7) 7] A
24, 9eojHo=R circRNAY FATS Xé%@‘roﬁ/ﬂ% 1inRNA®] HS A=gsles dAE F71
=2
A=

o] .

3k SFEfol A, B uge c1rcRNA4 ZR3E AgS A= HogA 7] dAES 3=, WHES Al
3t} (a) circRNA 2 1inRNAZS ¥ 38l ZEEBwEd e =9 Aus st MES Awsts dARA,
o7IA (1) EZPEFEILHE 4 Ak U] g EwE LQHEQ FT A% Aojx 1 ngldE &9, 4

o]k 5 pg, Aok 10, Aok 25 pg, Holk 50 pg, Holk 100 ng, Hol= 250 pg, Aok 500 pg, *
ol%= 750 ug, A% 1 mg, 5 mg, 10 mg, 100 mg, == 1 g; == 5 pug WA 100 pg, 5 pg WA 500 ng,
5 ng WA 1 mg, 5 ng WA 10 mg, 500 pg WH*] 100 mg, 500 ng WA 1 g, 500 ng lﬁxl 10 g, 100 mg
A 1g, EE g UA 10 9ol A (i) Eeleuisden=e] Yue xgat AFe & Far Aok
500 pL(oE& 59, %= 1L, 5ml, 10 mL, 100 mL, =+ 1 L; %+ 500 pL W#] 100 mL, 500 pulL WA 1

L, 500 pL WA 10 L B 1L A 10 DoAY (i) AE W] ZedinId e =9 [de sk o]
% 200 ng/ uL(dE E9], AoJ= 500 ng/ pL, 1 mg/mL, 5 mg/mL, 10 mg/mL, =+ 50 mg/mL; =+ 200 ng/ ul
WA 100 mg/mL, 200 ng/ pL WA 50 mg/mL, T 1 mg/mL WA 50 mg/mL)2N, ©A; 2 (b) A, 47, 571 &
ul, ZILEZSA, A&9-GA, DdolE, AARA, == & 98 X33 JﬂZj Sloll 4 1inRNAZH-E] circRNA
23k, o]2M circRNAS] Tﬁ}ﬂ S AAdskE Al B3 A7) 71" =7 kel A 1inRNAS] et
o2 HEH circRNAQ AE FEshs Yo RA, dH o= circRNAY Fee AHEsar/ A 1inRNAS] At

i

5 Fefoll A, B e circRNAS F
skc}: (a) circRNA 2 1inRNAS ¥ 3 2 S ;2
(b) ZHYEFEHLHESY [e-s 2k, 971, , FFISEZHA, A9 A, Adoly, MAA, EE
A B =FA7|aL, o]ZA circRNAS] JES FH3ste A T3 7] 71AlE 270 kel A 1inRNAS]
GoZRE circRNAY AES Egsts WEoRA, oA o R circRNAY HeS Azskslar/AY 1inRNAY A
@GS AZFslele dAE FULE ZEstE, Wil i dnt.

o iy
o
N,

s Ay
A=)
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[0031]

[0032]

[0033]

[0034]

[0035]

[0036]

[0037]

[0038]

[0039]

[0040]

[0041]

SIHS31 10-2024-0118174

AR AA] Feo A, A& FHol 0.5%(v/v) (S B9, Holx 1%, 1.5%, 2%, 2.5%, 3%, 3.5%, 4%, 4.5%, 5%,
6%, 7%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%, 18%, 19%, 20%, 21%, 22%, 23%, 24%, 25%, 26%,
27%, 28%, 29%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 99%, WX 1
Z3) 9] ofMEAF, 94k, A A, A4k, BAF, EFAE, SAM, AE2F, A4, ERSRROMEN, UE

2RO EA, EFREOAMER, ofrzmEB T AMS EEFI

A5 AA] oA, d7l= 1 mM WA 500 mM(l|E 5], 2~475 mM, 3~450 mM, 4~425 mM, 5~400 mM, 10~375
mM, 15~350 mM, 20~325 mM, 30~300 mM, 40~275 mM, 50~250 mM, 60~225 mM, 70~200 mM, 80~175 mM, 90~150 mM,
100~125 mM, EE 110~115 mD Y FASUGEE, FAsdE, ovuZE, 32~HY, FEAMYEE, Folud, ®
v Efogolvls xgelt.

b

AR AA Feoll A, 7] ErlE HoxE 0.1%((v/v)(dE 5o, HoJ% 0.1%, 0.2%, 0.3%, 0.4%, 0.5%, 1%,
1.5%, 2%, 2.5%, 3%, 3.5%, 4%, 4.5%, 5%, 5.5%, 6%, 6.5%, 7%, 7.5%, 8%, 8.5%, 9%, 9.5%, 10%, 15%, 20%,
25%, 30%, 40%, 50%, 60%, 70%, 75%, 80%, 90%, F¥ T Z3}; HE 0.01% WA 10%)¢ tiHE =ZA= Eg
dUdrE oMHE, WesE oEs, 2-T2RE, oATRERE, 1-FEg, 2-FEE t-Rus oiye
<, s, FEEXE, d4b, oMHEYEY, xFoE, ofE, dUER, v 2RI FFS 2.

AX Ar] FeolA, FLQLEZHAE 100 mM WA 8 M(dlE o], 150 mM WA 7.5 M, 200 mM WA 7 M, 250
mM = 6.5 M, 300 mM WA 6 M, 350 mM =] 5.5 M, 400 mM W= 5 M, 450 mM WA 4.5 M, 500 mM WA 4 M,
600 mM WAl 3.5 M, 700 mM W= 3 M, 800 mM A 2.5 M, 900 mM WA 2 M, 1M WA 1.5M, 1.1 M WA 1.4
M, =+ 1.2 WA 1.3 )9 $-8eol, fatolyts, da24telE, v PEGE X33ttt A5 4] FelolA],
FFQEZIAAE 100 mM WA 8 M(elE o], 150 mM WA 7.5 M, 200 mM WA 7 M, 250 mM =] 6.5 M, 300 mM
WA 6 M, 350 mM WA 5.5 M, 400 mM WA 5 M, 450 mM WA 4.5 M, 500 mM WA 4 M, 600 mM HA 3.5 M,
700 mM WA 3 M, 800 mM WA 2.5 M, 900 mM WA 2 M, 1 M WA 1.5 M, 1.1 M WA 1.4 M, =& 1.2 WA
1.3 )9 n-Edd B-d-TEAZ, n-SEIFFIAZ, CHAPS, Ft HISAZYolES x33t},

AR A Feoll A, ZH¢FAE 100 mM WA 8 M(dlE E°f, 150 mM W= 7.5 M, 200 mM =] 7 M, 250 mM
WA 6.5 M, 300 mM WA 6 M, 350 mM WA 5.5 M, 400 mM WA 5 M, 450 mM WA 4.5 M, 500 mM WA 4 M,
600 mM WAl 3.5 M, 700 mM WHA] 3 M, 800 mM WA 2.5 M, 900 mM W= 2 M, 1 M WA 1.5 M, 1.1 M WA 1.4
M, == 1.2 WA 1.3 )9 PEG, == $#olS £33},

A AA oA, Aol = 1 mM WA 10 mM( S S0, 1~2 mM, 2~3 mM, 3~4 mM, 4~5 mM, 5~6 mM, 6~7
mM, 7~8 mM, 8~9 mM, Hi= 9~10 mM)9] EGTA E& 19| %A, EDTA & 19 %A, NTA, IDS, EDDS, H+=
MGDAE *3}3c),

AR AA G A, AAZAE 0.005% WA 0.05%(v/v)(dlE E9], 0.006~0.045%, 0.007~0.04%, 0.008~0.035%,
0.009~0.03%. 0.01~0.025%, 0.011~0.02%, 0.012~0.019%, 0.013~0.018%, 0.014~0.017%, =+ 0.015~0.016%)<]
NP40, CHAPS, &¥ B-D-FFZI A, n-Edd B-d-BEAZ, EL-20, &t EA-80S ¥},

A5 AAl FEdA], @A (b ZHEFEULE =S ool ga 2y A2ZvEagdE Fdste [AE X
gatal, o)A 2 AZRvEINYE Fdse A2 HE WA, AE 29 @A, 29 Ay 9A, ¢4 &2 &
AS xgsi),

Ax Al FGeolA, BEle AZ 29 oA St FEn. A5 A oA, ol Ay AH aA ot
FET, A5 A eolA, EEE &8 @A Tt FaHg

AR AA FHolA, ZY I2vlEadys adg diF ax) I3 2elE v (FPLC), 28 HA AZrtErE
I (HPLC), 454 Azzeg FZeEadHIC), Lo w3 IzuEa#3(AEC), EI r=

arhEady), Ex A5y Azrtead s E9e,

AR AA] FHolA, AECE g H-gnjdalA, Aegl, Aszs, A2 daE” dZA Zolyl, wEl
ALYlE, opyt2 2, T oS XS ol wE Fxo ARES EFeh. AR A FeHolA, &
o] w3 FAE 42k hEF, ot oY, todoluiodl, T todoln X2 gS ¥l o] wdk
As EFeTH. AR AA FHolA, Fol wF A= HEES XFEta, 7|4 BlEE 45~165 pme] HIE=
27 8 A7 100~1000 nme] 71 A71E ztevh. A AA] FEjol A, AECE AF ) &8 e Ol S&u
Eelo] AMES ST AR AA FEldlA, ABCE 1 L/ WA 150 nL/EQl 59 AHES E e
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[0042]
[0043]

[0044]

[0045]

[0046]

[0047]

[0048]

[0049]

SIHS3l 10-2024-0118174

A5 A Felol A, FPLCYE 9 A-FPLC(RP-FPLC) o]t}

A5 AAl Pejol A, @A (b)= BAE circRNAS o] 8

tio
M
o
e
lo
fl
=X
&
o2t
i,
i

g AA el A, circRNA 2 1inRNAE 93 R
circRNA 2 1inRNAE 53 AL zhe=vh, A3 24 3

g
&
[-o
[
2
2
o
R
rr
e
—~ T
(1
>
oflt
&
)
_>L

AR A FeolA, WHS 1inRNAS] dAFFeolAl 28tE Feaitt, Ay AA FeHolA, W2 1inRNAS]
ANaFEdotA]l 238 XA &&= A5 AA] GelolA, WH2 circRNAQ] FH3FE NAAIFIE circRNA
o th3 = [inRNAol th3k Melx ¥yS ¥3slx] gt

Q¥ A el A, circRNA9] FH3tE Fd el circRNASl HAE (w/w)E ZZ BRI LE= " e
circRNAS] HAE (w/w) 2} 2u] o Zch. A5 2] FelollA], circRNAQ] FH3tE Ftk 9] circRNAS] HAE
(w/w)E Ho= 65%(dZ So], HoJ%= 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, = 99%)o|tl. AX-
A el A, circRNAY FH-3tE Hek el [inkNASl HAE (w/w)E 35% "IRFH(AZS E9f, 30%, 25%, 20%,
15%, 10%, 5%, 4%, 3%, 2%, £ 1% m|=k)o|t}.

A AA FEjoll A, circRNAE oF 100709 FEH2EI= UlA] oF 20,000719] FEE LE=(dE 59, °F 100
Nl FEHALLEE WA ¢F 50071 FEHAQLE =, oF 100719 FEHLEE WA oF 750709 FEHSEE, oF
100709 w2 LE= WA oF 1,00070] FELE =, oF 100749 FEFULE= WA oF 2500702 wEde
=, ¢k 100719 FEFHLE = YR ¢k 5000719 FEHELEE, ¢ 100719 FEHALEE WA ek 10,00071 <]

FEULEE, oF 500719 wFEHLEEZ X oF 750709 wEIHLEHEZ, ¢ 750709 wEULEZ WA oF
1,00070e] =, oF 750709 wEHLE = WX oF 1,250719 wEHULEIE, oF 1,000709] 72 ¥
= WA 9F 1,25071¢ FEHLEE, ¢F 1,000719] FEHSEE WX ¢F 2,000719] FEHSEZ, ¢F 1,00071
°of wEHLEH= WA °F 5000718 FEUeE=, °F 2,5007H¢] EHLE= WA °F 5,000709
FEILEZ, ¢ 5000702 FEULEI= WA oF 10,00070e] FEULEZ, < 5000709 FEULEHE=E WA
o} 15,000709] wEHLE=, ¢F 10,00071¢] wEHLE = A <F 15,0007019] wEHLE=, <F 15,000709]
S Q= WA ¢F 20,00070¢) FEALE=, o 100709 FEHLE =, ¢ 200709 FEHULE =, oF 30070¢]
=

ZHoE =, oF 400719 FEHLEHE, o 500719 FEHLE =, < 600719 FF aﬂgac, 70071154 =
LB =, oF 800709 FEHULEE, °F 900719 FEHULEE, °F 1,000/ FEULE =, ok 1,25070Y
HoE = ok 1,50070¢ FEHLEHE, ¢k 1,750709 FEFHLE =, o 2,00079 FEHLE=E, ¢ 3 0007H4
%%aﬂgE]E, oF 4,00070¢] wFEULE =, 2k 5000709 FEILLEI=, °F 6,000701¢ FF aﬂOE]C °F 7,000

Mol FEALLE=, ¢ 8,000709 wEHULE =, oF 9,00070e] FEHLEI=, 9F 10,00071¢] wEULLE=, <
11,000 HA St ﬂOFJE ok 12,00070¢] FEHSEI=, ok 13,00071¢] FEFHSEI=, ok 14,000702 FEE S
= <¢F 15,00070¢ FEFHLE =, ok 16,00071¢] FEHLE =, o 17,00071¢ FEFHLE =, < 18,00071 <]
FEAQLEE, oF 19,0007 wEHUQEE, = oF 20,0007 wEHLEHE)] HAolg zZterh. dF AA
Bloll A | circRNAE 1,0007] wlwke] 72 El=e] ol zk=t),

g FElolA, E 3P circRNA B 1inRNAE ¥3ehe ZEERREd o= JEs Edshs A= RA
714 ZelPRyrIdU =] a2 WA 23 stellAe] & el gla, (1) EZjenwIdeE =]
el 2RIt =] & AP Hojm 1 ng(adE 501, Aol= 5 ng, A= 10, A= 25 ng, 4

oJ%= 50 pg, AolE 100 pg, AYJ%E 250 pg, A% 500 pg, A= 750 pg, Fol= 1 mg, 5 mg, 10 mg,
100 mg, =¥ 1 g =¥ 5 pg WA 100 pg, 5 ng WA 500 png, 5 pg WA 1 mg, 5 ug WA 10 mg, 500
pg WA 100 mg, 500 pug WA 1 g, 500 png WA 10 g, 100 mg HA 1 g, =& 1 g WA 10 g)olAY; (ii)
YRy d e =] Hus ¥3ehe AEe] F F¥e Aok 500 pL(elE Eol, AHol%= 1al, 5ml, 10
mL, 100 mL, ¥+ 1 L; %+ 500 pL WA 100 mL, 500 pL WA 1L, 500 pL WA 10 L =+ 1L WA 10 L)
oJAY; (iil) AE U9 ZEgwEdeeEy JdY sEF Holk 500 ng/ nL(dlE £, Ho% 500 ng/
pl, 1 mg/mL, 5 mg/mL, 10 mg/mL, ¥+X 50 mg/mL; T+ 200 ng/pl WA 100 mg/mL, 200 ng/pl WA 50
mg/mL, F=E 1 mg/mL WA 50 mg/mL)Ql, RAES AFI},

3 FElol A, E UHWE circRNA 2 1inRNAS e ZYEnEdeE =] Jus sk FAERA
A7|1M EelElRarFe e =] HAee WA 24 el & el fla, §4E shy oo Eaw E
1=
B

]
ao]l ddHow Qle, 2EES A,
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[0050]

[0051]

[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

SIHS5l 10-2024-0118174

Mg 2 =FHJYIL,; () RAAELS S} ol EEE EE RAE AHdd4dom gle AE
A Fsch
AR AA Fefol A, circRNAE o 100709] 22 E= WA ok 20,0070 e SE = ()E Sol, o 100

Mol FEFALE = WA <F 500719 wEUALE =, oF 100709 FEFULE = WA oF 750709 FEHE =, oF
100749] el B = Wx oF 1,0007H9] rE@l L=, oF 1007]] wEel LB = WA oF 2,500709] e
El=, oF 10070] 2@l B = WA oF 5,000709] el B =, oF 1007]9] w32 2E = WA eF 10,0007 €]
FEUE =, o 50079 R E= WA oF 750700 wEEULEE, oF 75079 wEHlEE WA of
1,00070¢] w2l El=, o 750709 FEElSE= WX oF 1,250709] wEALEI=, °F 1,00070¢] 2 2 E
= A oF 1,250709 FEElEE, oF 1,000709] wEULE= WA <oF 2,00070¢] FEEILEE=, <F 1,0007H
TFEUEE WA ¢ 5,00070e] FEULE=, °F 2,5007H¢] frEHLEE= WA eF 5,000709
FEUQE=, oF 500071 FEZHULEE= WA °F 10,000719] FEULEE, °F 5000719 FEHLEHE WA
°F 15,00070¢] S22l E=, °F 10,0007H9] 722l LE= WA oF 15,00070¢] 28 LE =, °F 15,000749] 7
SHEE A 9F 20,000709] FEUSEI=, oF 100719 FEEILEE, °F 200719 FEEILE =, oF 300719
FEUSE =, oF 400709 R SE =, ok 500709 FEUQEI=, oF 600709 FEULLE=, oF 7007]9] FF
=, oF 80070e] FTEURE=, °F 90070] fFEULE =, F 1,000709] FrEULE S, oF 1,25070] 7=
=, °F 1,500709] FEUSE =, oF 1,75070¢] FEULE=, o 2000709 FEULE=, oF 3,0007]<]
Treaﬂglﬂz, o 4,00070¢] FrEU LE=, °F 5,00070¢] 2 QEI=, °F 6,00070¢] FEULEE, °F 7,000
g eE=, oF 8,0007H9] FEHALEE=, F 9,00070°] FEULEE, °F 10,00074¢] FFEE LE =,
11,0007114 FEULE=, oF 12,0009 FEUQEI=, oF 13,00074¢] FEULE =, <k 14,0007 Tbr—gau
El=, ok 15,000709] FEEQEl=, oF 16,00074¢] FEULE =, °F 17,00070¢] FEUE=, °F 18,0007H]

N
==
o
r

FUQE S, oF 19,000709] FEHUALEE, T oF 20,0000 FEFUALEZ)S] dolE zher). AN AA] g
Eloll A, circRNAYE 1,000719] 7l QE|= Hi= 71 wigke] Zol& zh=t},

A5 AAl FEol A, sl o] EaE v FAMES SEjotadetv=, Ak, v, = EDTAE 2

AR AR oA, B 232 Holk 50T (& £, Hoj& 55T, 60T, 65T, 70C, 75C, 80T, 85T,
90T, 95T, = 1000)9] 255 x3svl. dF A FujoA, ¥4 =712 50C WA 86T 255 X3
ok, AR AA e, WA 2AS Aok 50T (S o], Aok 55T, 60T, 65C, 70T, 75C, 80T,
85T, 90T, 95T, HEE 100T)2 2%, ool 8T o]8k(dE Eo], 7C, 6T, 5C, 4T, 3T, 2T, 1T,
oc, -1TC, -2¢, -3, -4C, -5C, -6C, -7C, -9C, -10C, -15C, -20C, -25C, -30C, -35C, -40C,
-45C, -50C, -55C, -60°C, -65C, -70C, -75C, -80C ©|3}, Ex =L myh)eo] 2L5 X33},

AR AA FHeoA, WA AL 5 HYH(HS So], 4, 3, 2, EE 1 H9) EE 9 I (S Eo], 10, 11,
12, =¥ 13 =7) 9 pHE E3sht}.

O

A5 AAl FEjell A, WA 202 ety AeE 2. A5 A dEedA, setE Aes A, 971, 771
S, FEQERAA, Aek¢GA, AHolE, AGA, B o &Aoo AeE EFIT}

AR A Fefoll A, A 1 mM WA 500 mM(AE £, 2~475 mM, 3~450 mM, 4~425 mM, 5~400 mM, 10~375 mM,
15~350 mM, 20~325 mM, 30~300 mM, 40~275 mM, 50~250 mM, 60~225 mM, 70~200 mM, 80~175 mM, 90~150 mM,
100~125 mM, HEi= 110~115 mM) 8] obAEAL, ab, dejdat, <4k, &4, 252, St A EEqt, Wit
Hir-gr ol ERl, HERRoHEA, ERSRROMMEL, ofami2H A}, e RS A3t}

AR A FHefolA, @71 1 mM WA 500 mM(| S S0, 2~475 mM, 3~450 mM, 4~425 mM, 5~400 mM, 10~375
mM, 15~350 mM, 20~325 mM, 30~300 mM, 40~275 mM, 50~250 mM, 60~225 mM, 70~200 mM, 80~175 mM, 90~150 mM,
100~125 mM, 3= 110~115 mD 9] FAtstGER, FAsZE, ovtE, d2Hd, FRHRIVEE, FoUd, ®
v Egogolvl s xgeit.
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[0067]
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[0069]
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AR A FyolA | 7] fulE HoE 0.1%(v/v)(AS Eol, Hol= 0.1%, 0.2%, 0.3%, 0.4%, 0.5%, 1%,
1.5%, 2%, 2.5%, 3%, 3.5%, 4%, 4.5%, 5%, 5.5%, 6%, 6.5%, 7%, 7.5%, 8%, 8.5%, 9%, 9.5%, 10%, 15%, 20%,
25%, 30%, 40%, 50%, 60%, 70%, 75%, 80%, 90%, Wx 1 Z3}; WE 0.01% WA 10%)9 tiMd £ZIA= Eg
NEdEF oAHE, WEs, oeE, 2-X2IE, o]AXIIE 1-FEkg, 2-FEg t-HEE, oiAfE
&, dE, FREXE, A, oMEYUED, ¥EoiE, o E, HuEw, B Tadd FHEs ¥

AR AAl FHeolA, FFQERZIAE 100 mM WA 8 M(]S Eo], 150 mM WA 7.5 M, 200 mM W= 7 M, 250
mM WA 6.5 M, 300 mM WA 6 M, 350 mM WA 5.5 M, 400 mM WA 5 M, 450 mM WA 4.5 M, 500 mM A 4 M,
600 mM =] 3.5 M, 700 mM =] 3 M, 800 mM W] 2.5 M, 900 mM =] 2 M, 1 M W= 1.5 M, 1.1 M WA 1.4
M, = 1.2 WA 1.3 )¢ S-8eol, f3Forvty, #F94a4EE, B PEGE 2ggvt. A5 A FejolA,
FIQERAAE 100 mM WA 8 M(dlZ o], 150 mM WA 7.5 M, 200 mM WA 7 M, 250 mM HA 6.5 M, 300 mM
WA 6 M, 350 mM WA 5.5 M, 400 mM WA 5 M, 450 mM A=A 4.5 M, 500 mM WA 4 M, 600 mM WA 3.5 M,
700 mM WA 3 M, 800 mM WA 2.5 M, 900 mM WA 2 M, 1 M WA 1.5 M, 1.1 M WA 1.4 M, =& 1.2 XA
1.3 M9 n-Fuld B-d-WEAE, n-LEHIFTIAE, CHAPS, =& U2 A|ZHo|ES X slt},

AR A FHejoll A, I AE 100 mM WA 8 M(dE Eo], 150 mM WX 7.5 M, 200 mM WA 7 M, 250 mM
WA 6.5 M, 300 mM HA 6 M, 350 mM H=] 5.5 M, 400 mM H=] 5 M, 450 mM WA 4.5 M, 500 mM H=] 4 M
600 mM WAl 3.5 M, 700 mM W= 3 M, 800 mM A 2.5 M, 900 mM WA 2 M, 1M WA 1.5M, 1.1 M WA 1.4
M, =5 1.2 WX 1.3 )¢ PEG, =& $-do}s ¥33},

AX A oA, Adole= 1 mM WA 10 mM(dlE 59, 1~2 mM, 2~3 mM, 3~4 mM, 4~5 mM, 5~6 mM, 6~7
mM, 7~8 mM, 8~9 mM, i+ 9~10 mM)&] EGTA E=+ 19 §=A), EDTA =& 19 %A, NTA, IDS, EDDS, =+
MGDAS E3F3it).

AR AR FHEo A, AAAE 0.005% WA 0.05%(v/v) (S S, 0.006~0.045%, 0.007~0.04%, 0.008~0.035%,
0.009~0.03%. 0.01~0.025%, 0.011~0.02%, 0.012~0.019%, 0.013~0.018%, 0.014~0.017%, =+ 0.015~0.016%)<]
NP40, CHAPS, &¥ B-D-2FZIZA=, n-2dd B-d-BEAZ, EH-20, = EA-80S g3},

AR Al Fefell A, circRNAS] FH8tE ek e circRNA9] HAE(w/w)v FHHEFEIEE Jd W9
circRNAS] HAME (w/w)Erh 2v] o Atk 7 AA] FejollA], circRNAS] F5-3t2 It 9] circRNAS] HAE
(w/w)E Hol& 65%(dE So], Hol% 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, T 99%)o|th. UF-
A Fejol A, circRNASl FH-319 A WY 1inRNAY HAE(w/w)e 35% " TH(E S, 30%, 25%, 20%,
15%, 10%, 5%, 4%, 3%, 2%, =¥ 1% m¥k)o]t},

AR A FeEolA, circRNA % 1inRNAL FIF RiFIUAeHs 4GS zZtet. A% A FEdA,
g

_‘I_—r
circRNA 2 [inRNAE T3 d=S 2terh, A5 AA] FeolA, circRNA 2 1inRNAE Z2](A) HEE A3

=

S FEjoll A, B WO circRNAY RS AAsE WHoRA | &7 dAS EFets, WHS AT (a)
circRNA % 1inRNAE X F3l= ZEYRFEULEHES JAdS x¥ste AES AFsts 94, (b) A=RrED
ol oJs] WMA Z7A FlolA 1inRNAZFE circRNAZS #83+= @A 2 (¢) circRNAo] tidk 3= 2 1inRNA
of digt F3E Eete AEY ABRmEIAS S WAl (d) 47 F3s WAS ALtste] AE W9
circRNAS] =2 AAs = oA,

Al ol

[¢]

1A

A, ol 21

0
o
N
o2
oft
lo
>
>,
oo
tlo
e

)
ol
B

O

o

Ir

Jo] % 55°C, 60°C, 65°C, 70°C, 75C, 80C, 85C,
T, 95, EE 1000)Y =52 ¥3 oA, WA 27L& 50T WA 85T =& ¥
ghoh. AR AR FEjelA, WA 22 Aok 50T %+, oJo]A] 30z o]ste] 717t el 8T olsk(dE &
o, 7C, 6T, 5C, 4T, 3T, 2¢C, 1T, 0T, -1C, -2, -3, -4, -5, -6C, -7C, -9C, -10C, -15
C

H:l
o
roh
v
e
S o
m>~
L
g )

T, -20C, -25C, -30C, -35°C, -40C, -45C, -50C, -55°C, -60C, -65C, -70C, -75C, -80C o3}, &
T 2 vihe] 2=E e

A% A4 FeelA, Wy =3
<13

S0, 10, 11,
12, & 13 23)9 piE X 2

, EE 17
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—~

?‘536

gt

15 Al Gl A, WA 202 shebd Aels 2ddh. AR AA Gl , steby Aele A, 971, #7I
2
[€)

= = h
&, ZFQEZIAA, AEAl, AlolE, AAAl, £ 4 &dore] As EFIH.

b

o

A AA GElol A, A 1 mM WA 500 mM(AE £, 2~475 mM, 3~450 mM, 4~425 mM, 5~400 mM, 10~375 mM,
15~350 mM, 20~325 mM, 30~300 mM, 40~275 mM, 50~250 mM, 60~225 mM, 70~200 mM, 80~175 mM, 90~150 mM,
100~125 ml, i 110~115 mD 9] obAEAL, @AF, A, QA BA, EEA, SN, AESA, HEY,

RieZR RO EA, UIFRBZAEA, EHIRZGNELL, ofamzull, e Aahe 33

)

A AA Felo A, 7= 1 mM WA 500 mM(A S So], 2~475 mM, 3~450 mM, 4~425 mM, 5~400 mM, 10~375
mM, 15~350 mM, 20~325 mM, 30~300 mM, 40~275 mM, 50~250 mM, 60~225 mM, 70~200 mM, 80~175 mM, 90~150 mM,
100~125 mM, H=& 110~115 miD ] FASER, Fsb2E, ovuE, AHd, TEAYEE, Folud, &
= Egoldelyl s ¥t

A5 AA FEAA, 7] ‘vl Hx 0.1%Gv/v)(AE Eo, H% 0.1%, 0.2%, 0.3%, 0.4%, 0.5%, 1%,
1.5%, 2%, 2.5%, 3%, 3.5%, 4%, 4.5%, 5%, 5.5%, 6%, 6.5%, 7%, 7.5%, 8%, 8.5%, 9%, 9.5%, 10%, 15%, 20%,
25%, 30%, 40%, 50%, 60%, 70%, 75%, 80%, 90%, ¥ 1 T}, EE 0.01% WA 10%)< tHE SZX=, Eg
e A F olAlEoE, wWEre, e, -T2 olATeRE 1-FEe 2-FEg (-FEg olxhE

%, %, FRREE, G4, MEUEY, THopu=, obE, HuEy, Bt Tzdd FeIL T

A A Fejol A, ZFQEZIAE 100 mM HA 8 M(elS Eo], 150 mM A 7.5 M, 200 mM WA 7 M, 250
mM WA 6.5 M, 300 mM WA 6 M, 350 mM A 5.5 M, 400 mM WA 5 M, 450 mM A 4.5 M, 500 mM WA 4 M,
600 mM HA 3.5 M, 700 mM H=] 3 M, 800 mM W= 2.5 M, 900 mM W= 2 M, 1 M WA 1.5 M, 1.1 M A 1.4
M, == 1.2 WA 1.3 )9 ok, dstrolvt s, #ERAEE, v PEGE &t a5 Al FejollA,
FESEZIAE 100 mM WA 8 M(E Zo], 150 mM W= 7.5 M, 200 mM A 7 M, 250 mM WA 6.5 M, 300 mll
WA 6 M, 350 mM WA 5.5 M, 400 mM A 5 M, 450 mM W] 4.5 M, 500 mM A 4 M, 600 mM A 3.5 M,
700 mM A 3 M, 800 mM WX 2.5 M, 900 mM WX 2 M, 1M WX 1.5 M, 1.1 M W] 1.4 M, ¥ 1.2 U

1.3 )¢ n-Eud B-d-ZBEAE=, n-2EZFFFAE | CHAPS, TE H2A|ZHo|EE x33lr),

A A Gl A, Ak A= 100 mM WA 8 M(elE Eo], 150 mM WA 7.5 M, 200 mM A 7 M, 250 m
WA 6.5 M, 300 mM WA 6 M, 350 mM WA 5.5 M, 400 mM WA 5 M, 450 mM WA 4.5 M, 500 mM WA 4 M,
600 mM W=l 3.5 M, 700 mM W= 3 M, 800 md =] 2.5 M, 900 mM W= 2 M, 1M W= 1.5 M, 1.1 M Wi*] 1.4
M, = 1.2 WA 1.3 )¢ PEG, EE $dots ¥§si),

AN AAl Felol A, AdolEE 1 md WA 10 mi(dlE E°1, 1~2 mM, 2~3 mM, 3~4 mM, 4~5 mM, 5~6 mM, 6~7
mM, 7~8 mM, 8~9 mM, T 9~10 mM)S] EGTA T 19 §%A, odat]o}ylg Egfol | EAHEDTA) Ei= 19]
FEA, UEHZEZOIAEANTA), °|v=-t&HAA(IDS), ZHglolam2Est, S S-od@lit]olyl-N, N'-t] 52
AH(EDDS), T wWE I AT oAl EAHMGDA) & E3Fgket.

A5 A FelollA, AAAE 0.005% WA 0.05%(v/v)(lE S, 0.006~0.045%, 0.007~0.04%, 0.008~0.035%,
0.009~0.03%. 0.01~0.025%, 0.011~0.02%, 0.012~0.019%, 0.013~0.018%, 0.014~0.017%, T+ 0.015~0.016%)<]
LEUYHE P-40(NP40), CHAPS, ¥ B-D-=2FIIexAE, n-Ed4d B-d-HEAE, EA-20, =5 EA-80S
RACin =

2% A4 GEolA, AsviEadels A AzviEadne LEeth 9% 244 G, 4a AzvEa
#)7)3= FPLC, HPLC, HIC, AEC, MNC, ®& st AZnlEaed = o]Fold Fozie Augr,

AE AA] FEjo A, £ ) ¥ HXRD)E 5% (A E 59, 4.5%, 4%, 3.5%, 3%, 2.5%, 2%, 1.5%,
1%, T 0.5% m]uto]t}).

=elel e &0

s
(e
10
ol
=)

4
e

%
= ge] olalE ol strl flel, vharel Sel7k shrlel e
oope] FiAtel] os) A oR ofsfE= npek 22 ou|E 2t

A,
=,

49 9% Fue 9o dehiA 9 @, "Holw shb mE "shi oS ouut. =¥, us
gl el ulshl gel Urhix 9 @, 25 Qgue g,
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ol AFEE wke} o], "oFre udH ghe] + 10%Y S A AT

oo AFEH wpe} o], "wA|"ghE fojE REAHoT = A3 PEIAES B3, 98 ZRFIFH S
Ejl=o] Ff ¥ 93] AE R 2AE(AE B9, 93 YR EUEE) 74 Ex AEdS £
stAl ete SRHE, 2AE, A, EBEE BA, Ex o)5Y xFro|tt. @AY vlAgAQl o= gstE gA (4
& 5o, ¥4E-¥8 vE ZFIA BE 2YIA-F3 ), YA (AE 5o, AEssiAY T4z
A4E Yedae 948 SYEFEASE = Zd3sh), gEE, Fa5, AA 23E PEET, daE,
ld S (& Eo], 98 FRFIEULHEd FHHeR dAE ") L Jol2A HA(dE &
o], ol ANAFHA Ee FAHY ANhHE Edhett

o] &g upe} go], "aRntEIHy " ot 98 ZYYRFTEULE = (circRNA) 2 AE R
FEILE=(1inRNA)E FF3te ZogewEuce=e &3d Ao 2RE circRNAY HS AASL 5
=) s KR

Fabeh b ARSE ¢ gl ude ARnEIdYE s A, aEeteEades 2 3 on-Eg A
ZvtEn, dE S0 WrdE W, oY A d5S ¥, AzntEadgYE B2 B
A% dE oAl AReES ?4131 8] S 23t o= FPLC(Z(RP)-FPLC B! 44 (NP)-FPLC), Ashd A
zZrtEady), ey A ARvlEady), B E9-RE G2vlE )

= S ELS I~
5 ¥x3st 5 ol

)
o
2
N
2
i
[o
Kl

Pol'
_|>~1
o
H
fil
=
f
Ll
&
=
oo
o
fo
Bl
et o

=
=
=
)
rlr
op
©
rr
o
for
El
rie
N

BN
i

= 24, dE =

ahﬂ *}ﬁﬂﬂﬂ fel Wy
> 3
= 2AE ouat. 98 Tednn2orst o 5o, $44

o
ol oy
oo
- to o o

e ofth

Moox

o
2
S
>
ofo
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N

70%, 75%, 80%, 85%, 90%, 95% ZI, WX 99% =] =x=U £ ATt AR AA FEo A, 09E EE &

B omL BAEO] SEe oF 20%, 15%, 12%, 10%, 9%, 8%, T%, 6%, 5%, 4%, 3%, 2%, Wi 1%(w/w) olatolt}.
Fie A A7|Y9E, EFFEH(AE 5o, WEIAM Alo]AE]E (ThermoFisher Scientific)el] 93 U=
Abe] Hdke]l & FHAsks dl A3st tUE JIHE AMEste 5 BEAE(YHE £,

AAl EH = HA o) 2AHE el 22) F St Pkl n
=

h=}
o], 19%, 18%, 17%, 16%, 15%, 14%, 13%,
12%, 11%, 10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2%, 1%(w/w) ©]3}, Ex =L nvhH)d 4 ul. T g2 oA,

ME = circRNAS] F4-38td Jd2, shu oo EwE e Fibkmel 15%(w/w) MRk(dlE Eol, 14%, 13%,

12%, 11%, 10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2%, 1%(w/w) ©]3}, L I muh)el Foz &A= 3¢, 3

oo BE4E T FAabEo] AdAoz gt T OhE oA, AE TE circRNAY THR3E Hue, s

oo B4E Eie FEo] 10%(w/w) VHIRH(AdE E9°1, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2%, 1%(w/w) °]8}, L+
s o

F-AL

2 EASE A5, s ol =

TE circRNAY FH3E HEe, S oo EEE Ev FabEo] 5%(w/w) mTH(AE B, 4%, 3%, 2%,

1%(w/w) olsl &= 1 HRh)Ql o @ EXshE A5, st ol ETE Ev FAMEC] AHdHew g, F

7hol B o2 oA, AE EE circRNAY FHstE JdS, st o] EeE e AR 1% W FH0.9%,
o] 5

0.8%, 0.7%, 0.6%, 0.5%, 0.4%, 0.3%, 0.2%, 0.1%(w/w) ©]&}, W+ = muh) = 4F, 3 o

,
BEE EE PRl 4¥dow g, E nE oA, 4E

O

o) B wE AR AAHow gnt
o] ALSE uhg Pol, "FA R4t 9Y it HY FolunwIders=dd Bd Ade Mg FAA
71 wolole], o7 84k Aol

Bl ARgE ukel Zo), "gEolTts goj= Y SH(dE Bol, YR EULEE, dY, 98 &
o, circRNA 3 1inRNA®] Zghel He) W] 24=e] <} wlaste] HA| @7 &= 34 Fo 59 24
(& 501, circRNAS] Heh) o] A4 Fw/we AT, F&2 HEd=s fdd = v, & 29 o
golA, 2 =4 v EHE(dE 501, circRNA) 2 Al A Foll =58 24 F2 HAAAE =91,
A A719E B SRS AREskel 549 ¢ ok 2] W2 dE 5o, YR nIeEE
o] T3d A E= circRNAS FH-3he Fekel Ak Foll Wlsl oF 20%(w/w) H= 1 23] circRNAS] &
Fahe Ak eEs AAdske dH AHEE ¢ A dE 5], W2 oF 25%, 30%, 35%, 40%, 45%, 50%,

55%, 65%, 70%, 75%, 80%, 85%, T 90%(w/w) Hr T Z3o] AAIE circRNAY F&& A= d AHed

& 9le,

Eodgol e EA ° o]y ly] AASE An | =, 2 AR R E gule Ao},

ZEHo] 7hH dy

% 18 5 ml DEAE Algt= 2 oF3k AEX ZE S AR $-#lolS o] 8344 &e circRNAS] AAlo] T3 a=nED
= AE HolFEu),

X 2= 5 pl DEAE AlgtE 2~ okt AEX Zl Aol WA Ao aA, 9#of, 71QERT A8 0|83 circRNAY
Ao et ARnfEIW ATE HAFEH.

E 32 8 plL DEAE ¢kt ARX Rmalel 2 Ao Wiy 2o =zA, 9o}, 7teERY AL o] &3 circRNA9
QAo ARvEDY ANE RAFT},

T 4= 8 nl QA 73 AEX RugE 72 A9 WA zrorA, 9ol JIeERT 98 o83 15 mgd
circRNAY AAY AZuETH AFE B FT},

% 5+ 8 ml ZEwIS(Primal) ZEE Y Z9 Ao WA x7o2A f-gol, JIeEREY 4, H plE o] &3 7
mg®] circRNAS] AAe] ARutE1ed AFNE HoFr},
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E 62 1al HIC B=ely Z9& ARSR 19 2 felof WA 2208 o] &3 circRNAS] QA $-9] A=vtED
B ARE BAFT.

E 72 1ol HIC 2uegly 29s AHEE 19 3 ool Mg 238 o83 circRNAS] Al Fo] A d7dF
Ag HolFET),

E 82 2k, JteERAA, B 7] &0 WA 21E AREF 22 $9 circRNA B 1inRNAS] 2] ] elA]F <]
AREIY A3E HolFEr),

9v= vk, ZFeERAA, B f7] &vl WA £1E& AR circRNA 3 1inRNAS] £ $-¢] HPLC #4] 23}
LAGER S

L

T 102 2%, ZteEZAA, 2 f7] §u) ¥ =78 AFEE circRNA B 1inRNAS] #&] $<] HPLC ¥4 A7}
& BT,

=118 25 2 IR ERIA 20E o83 circRNAQ] AHA| T dAjHel ZZnfETH AnE HolFr).
=128 2% 9 JIRERIA 2708 o83 circRNAQ] HA| T dA]Hl A Wr|ds AAE HAFE).

E 138 w2 2 §7) &n) WA 2AE o]l &3 circRNAQ] AAl T dAH¢l AzntEa AnE HolFEr),
T 4% 2309 B Y F9 circRNAY dA 4] AZrlE RS HoFE)

T 165 594 F49 dAFR ARntEIS HojE

= 162 H749 v IS zH= circRNA 2 1inRNA ¥5E9] oA 4 A=vtEIRS HojFEu),

Wy A7 Hek A g

48 ZYET U =(circRNA) 2 Y ZHYRGFIULEE(1inRND S Fehe YR eE =
o o]dH PO RFE| circRNAS] Al R FH3HE A o] ol AMAEY, GA R FH-Se 0
271 sellA . B3 WY 23 st &, AW, A 5o, AW st olde] e B F
HEol dHAHow gle &9 ulo circRNA B 1inRNAE $Hshe Zele|Rr2eeE=e] Jog ¥xdshe =
ol MAEG. F7FE circRNASl FHstE Ads et 2A4E, AW 24ES shy ol WA =3
o mEAHOEN MY 2B B ‘?:}‘3394 9o ylolth, B wge pRAgom WA ZA(dE B, 4 W
A, pH, T 38H Ag]) shell A e) circRNA9] #-2]7F circRNA, llnRNA, EE UE EEE B PAES I
ot 23t FYYEREYLE = % 1&3 FE ] circRNAS] Al 2 FEsE 7 AT WRola, o=
A otE E g abEe] Al vmkdth. o],

ol wlsl Bla® circRNASl AAl R &S WA LEP% sl
AR L circRNA A o] qFE e GolshAl dtal, o]EX uEFe] circRNACl A R AAE §&

4% ZYYE7IULE =Y HA

WS circRNA 2 1inRNAE &3t Z YR 7 g=9 ojd3d Hut
= AA 2 FEgele S SNoE sk, 74 AAls 2l AE ¥
o] wetoa, Al ZEe R EUE = (S S, 1inRNA 2 circRNA)®
E e FAE(AE B0, 2 VAE ECE Tt MHE)Y Egd AdS dREe
%—ﬂﬂi%%eﬂﬁﬂ—% AG(dE E9], circRNA)S] ] 2 FH3E A, weps, FA F, circRNAE
do] F5EE AEAART F ZEYERFEULHES F7HE HAANE(w/w)E e U F
2 TEE EAgET. AE Y9 Y3k &v ETE B
Ee odlt]olHEZ LA EAHEDTA), v o5 99 Z=Fd 4 Ut /AlE WH-E circRNAY %7}
v s A circRNAQl F5-3td Fdol A 7hsdt g 100%0] 7HMEs, ZediwIEFeEse E3td Fddo
2HE circRNAZ AHAl 2 FHRspech, g oF 5% Wx oF 99% T I 23 (dE B9, 5%, 10%, 15%,
20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 95% =3}, AT 97%
T 99%, TE 99% 23 WY X & circRNAY FR3HE JYS AxsE o AMEE
Hejoll A, circRNASl F5-3t¢ e s THF3ME ek o] 1inRNA B 3l o] 49
o Mg <o ua) FTH3E HE circRNAQ 4o MES (A5 5o, WEE F)EA F
95%2] =5 Zr circRNAQl FH-3bE w2 95%9] circRNA 2 5%9] 1inRNA H+= 3l o]

FAHES 1inRNA, ZEjotadoelr =, 4k, ml1vls,
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4 = circRNAS] FH-3hE Fhel] EAsks ol s oF
20%(w/w) Hi= 1 &3] circRNASl FH-shd o] &5 A= Hl AHEE 5 du. dE Bo], W
=

CircRNAZ &63t= circRNAS] #F33td Hee 4

T ATk A O =Z | circRNAY FH-shEl JS circRNA B 1inRNAE &f3t= £
B Fbel vl oF 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 65%, 70%, 75%, 80%,
circRNAE 73 4= qlth. F7F2, circRNASl F4-318 o F

°l, RNA Ei= DNA) O] &% L= SR Eder=e] 34 F

85%, T 90%(w/w) T 1 239 kO circRNAZ T3 F ot}

2ol JHAE A S circRNAS A E] AA Wl AREE & JAIRE, JRAIE S HE3E circRNAS] W
A AAE stk AAE GAlE FAAH SR ohsFe] RNAY AAer dE"Ent. olE B, AAF AAe A
ol% 0.5 mg(AE E0], Zol%= 0.6, 0.8, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 20, 30, 40, 50, 60, 70, 80, 90,
100, 200, 300, 400, 500, 600, 700, 800, 900, 1000 mg, T+ T Z3})2 RNA %S AA = o ALg¢d 5 9l
th.oo] WO o]He At Al AFE e WH(AE Eo], otEE A WUYEF)E AMESte] Thee
ART o 2o o circRNAY AAE F8st= Yo},

)

Wy 21

o] 2ol FoFEE AstA = &AW, B wme BB o circRNAS AAIZE WA 27 oA FdE £ g
v B dgAEe] mgk de] iukeith. 2 oddge] wigk oA, Wy 2e JrH 47] & Aol Fa
A 2 g2 v-FFE (s Bof, W "= 2Hx 3§ e 254 FEFE)o] FyEa, olZH Aelehy
270 A BEAEE FER vusty, FYFIYULEE o Al xR, d7d], 98 59, 23 £ 33k
THA Fx(AE B9, O RAE FAAE, oF W, 28-FX ~HI)E A2aAIAY AASE 20S
e, WA 24 m= FEA W AR ik g A Alole I A, AAd, dF 59, J9HIT
YA E Alolo] ZAXT~HE Aol HdiE= 2UE XA, fFe], UE ETE B FAME Fol
A% 1inRNAZH-E1 9] circRNASl T3t = 22l WA 2o g /fxdd 4 k. o)2d ¥y FdA9
A RNA A el o AE el dolA R 5 e R gd 53] At webA, E oawe o
&3t GA W, dE £, Edol JAE AES AMESte] ZEEwIYSE =Y £3E JdS RS
AES APshes o AEE F e gYge B 218 Ay

g #Hy
ol MAE WHE & £, circRNA, 1inRNA, ¥ vt g2 B8 v FAE(dE E9, &, vl
&, veok, B )& Ffrele EYERAwEUSEHES E3E JTGOoRRE circRNAE FHslelr] A =
L, G, T JMHA 2k 2 ARES I, dF B, d WAL 52 24, o9Ad, dF 59, F
o] 50T, Hol% 55T, Hol% 60°C, AHoJ%E 65T, Hol% 70T, Hol% 75T, Holk 80T, Hol% 85C, A
T 90T, Aol= 95T, AHolx 100T, = 1 239 2% oA F3dd 4 v}, g oA, 4 WS 4
T 50T &% Sl F3drt. & b2 dea, 4 WA Hojm 50T v} 85T o]dte] 2% 3ol A
FHHETG, olE 2% 2 sheAe 4 MAL ¢oF Bof, ZYWIFILEE Yo B Fa A%S fedo
24, ZEFFUHE(dF Bo], b2 AL FoME, circRNA 2 1inRNA) S WHAA7]= o 283 7|13 &
oF 3idE 4= Qt}. dE 5o, d WAL AV AFE 22X Hojxm 18, 28, 3%, 4%, 58, 6%, 72, 8

=, 9%, 10%, 11%, 12%&, 13% , 168, 1648, 173, 18%, 193, 20+, 21+, 228, 23%, 4%
A=}
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= T = h= |
4.0, 3.5, 3.0 "9k, == I H|9ke] pH) FE= 9 239 pH(dE 9], 9.5, 10, 10.5, 11 =3, e 1 %
o pl)E £33},
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rir

jet)
N fo BN e
S (T v o

)

i)

F71e] ® tE ool A, pH WA 9.19] pHollA G}, T ohE oo A, pH WAL 9.29] pHAlA FaiH ).
£ ooE delA, pH WS 9.39 pHelA FlETE. E e Ao, pH WA 9.49] pHollA FET. & o
ool A, pH WA 9.59] pHollAl ). = G oo, pH WAL 9.69 pHollA FaHTt. = & 4
ol A, pH WA 9.79 pHollA Fadrt. T ofE oA, pH B2 9.89 pHAlA FaHATE. T ThE oo A,
pH WAL 9.99] pHollA =3Et. I & oo, p WAL 109 pHollA 3. I & oA, pH HA
2 10.19] pHollAl al"Th, &= of 2 dofA], pH WA 10.29] pHolA FaHT}. = o} 2 doA, pH B
10.39] pHolA 3 E T, &= T2 ooA, pH WAL 10.49) pHollA F3ET. = o2 oA, pH ¥4e 10.5
o] pHAll A Y. & o2 oA, pH M2 10.69 pHolA FaqET. & o2 oA, pH WAL 10.79
pHol A 3 HT). = 2 ooA, pH WA 10.89 pHollA FaHY. F719] & o& oA, pH WA 10.9
o pHollA FaEtt. ® thE delA, pH WA 119 pHoll A FaErt.

fu F

A7) A59E pH WA ZTEEZS HYo JAE A2ulEagd® e 3y Ao MZ AdA ¢aE

=}

X
pass
o
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gt oz pl WAL AAE WHES A IzulEaddE FE Fo AE oA FHE 4 o
o], pll WA MEe Azrvtead s HAe Hdstd(F, 1 b Fd=E & . o F B9, 20}
Eady o AgEE AE dSA(dE B9, 24 g5A)E AZ ZYYRFEFULEE Yo A
T2 ATE WA= d S8 pHE 2EE AusAY 249 ? ATk, wEbA, AE U9 1inRNAS] pH ¥
AL Hy A, NE 29 WA, 29 AE dA, 2 88 dAE xgste iiﬂ}EZEM@ 2 34 o
oo A ot FE 4 Qlv). FUEE, pH WAL AME9 ﬂiu}izaﬂ@ﬂ AA Q] FA sl A ME el A F
yd 4= .

glokx Wy

linRNA, circRNA, 2, ¢Jojxg oz &} olite B4R T BAES ¥ ZYdurEdog=e &34
S sl MEZHEQ circRNA9] 8% T35 2 HAE 3t 2 @io & Xgs= & o2 Uy
< 38ty Ao ok wAdelty, B o] W oAy, slehA Al ok widE Sk ool Wi A, 4
71, 71 &0, FFRLERSA, Ay olEs A, iﬂ%‘%ﬂl, AZA, e o Qoo AEg rIsr},

2 A A

AF HAL AbA golo] RNA B4} U9 o] 23} JMEE V= %“31}5}% g AuhE Aol 7Nksle] Edo] Al
WA A el Zshet W elth, 1inRNA, circRNA, 2, ooz sl oo B¢E T FitEs X3
sl ZEYRFEUEHEY £ HES st AEZFEHY c1rcRNA4 Az FE3 2 GAo AFE-sE
= d ZAgge e FHolw 0.5%(v/v) (S 5o, Hol% 1%, 1.5%, 2%, 2.5%, 3%, 3.5%, 4%, 4.5%, 5%, 6%,

7%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%, 18%, 19%, 20%, 21%, 22%, 23%, 24%, 25%, 26%, 27%,
28%, 29%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 9%, T 1 Z37})¢]
OFMEAL, Ak, abE| Ak, ik, @k, EFAN, SR AE2A, w2, RS2 RN EAL, TE R oA
EAL EFEEZOIAEAL, AHS ZEEh, A5 AA] FeEjol A, 1inRNA, circRNA, 2,
dolH o= Bl o]4te] Bl xoele EYERwEHoEEY E3d Jds Fdheke AE
ZHE 9 circRNAS] Aeld ZR3 9 AGao] Agate o e A4S 1 mM WA 500 mM(E E90], 2~475 ml,
3~450 mM, 4~425 mM, 5~400 mM, 10~375 mM, 15~350 mM, 20~325 mM, 30~300 mM, 40~275 mM, 50~250 mM, 60~225
mM, 70~200 mM, 80~175 mM, 90~150 mM, 100~125 mM, =¥ 110~115 m)e] oFAIEAF, @34k, e AAb, <Ak, 2

o}rzmen

_
=
A=)

A, ZEA, &2, AJEEA, HEA, RS R RO EAL, UIEROEN, EITEEOIAEA, olrFE
BAN EE éli% E s,

3k ool A, LinRNA(ZZ#] W circRNAE obd)e] Mea WMAS [inRNA, circRNA, %, dojxo=z 3} o]Ay
ETE BT PAES x3ste ZEEEwEYLHEY 23 JA9S Fqaste AMES X 0.5%(v/v) (A E
Lo, A% 1%, 1.5%, 2%, 2.5%, 3%, 3.5%, 4%, 4.5%, 5%, 6%, 7%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%,

16%, 17%, 18%, 19%, 20%, 21%, 22%, 23%, 24%, 25%, 26%, 27%, 28%, 29%, 30%, 35%, 40%, 45%, 50%, 55%,
60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 99%, i 1 Z3})e] ofAEALS FFets £AE o] gdte] mEA]
Aozn k. A5 HAA Fejol A, 1inRNA(ZEY circRNAE obd)o] A8 WAL 1inRNA, circRNA,
3, oo, sh o] Bew He FAles Edche EYdEwIdeE =] Eed gds ke
“%—% 1L oM A 500 mM(e]E o], 2~475 mM, 3~450 mM, 4~425 mM, 5~400 mM, 10~375 mM, 15~350 ml,
~325 mM, 30~300 mM, 40~275 mM, 50~250 mM, 60~225 mM, 70~200 mM, 80~175 mM, 90~150 mM, 100~125 mM, %
110~115 mi) o] P EALS hfats §4& o] &dto] =FA 2N S},

T OE oA, A-wgde AES Ao 0.5%(v/v)(lE &9, Hox 1%, 1.5%, 2%, 2.5%, 3%, 3.5%, 4%,
4.5%, 5%, 6%, 7%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%, 18%, 19%, 20%, 21%, 22%, 23%, 24%,
25%, 26%, 27%, 28%, 29%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 99%, W
= O 23] diks FRete &do =EAF o stk 45 AAl FHelA, 1inRNA(ZEH Y} circRNA
= oobd)e] AEA w2 1inRNA, circRNA, 2, dogHo x| skt ol E¢E B8 FAaEs 233t &
dRyEdeE=e] E3d S gfshe *IB—E—E 1 mM WA 500 mM(AE 51, 2~475 mM, 3~450 mM, 4~425
mM, 5~400 mM, 10~375 mM, 15~350 mM, 20~325 mM, 30~300 mM, 40~275 mM, 50~250 mM, 60~225 mM, 70~200 mM,
80~175 mM, 90~150 mM, 100~125 mM, H=i= 110~115 mM)2] FAts Hidts £S5 ol &3l wEAYOEZN S
PRZl=

T gE oA, ML AES Aok 0.5%(v/v)(dE &9, X 1%, 1.5%, 2%, 2.5%, 3%, 3.5%, 4%,
4.5%, 5%, 6%, 7%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%, 18%, 19%, 20%, 21%, 22%, 23%, 24%,
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25%, 26%, 27%, 28%, 29%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 99%, W
v 2 239 APAAE dske & =EAZoEN FaErh. dF AA] FEjolA, 1inRNA(ZEY
circRNAE obd)e] Mela W2 1inkNA, circRNA, Z, dojdoz s oo B¢E Ev FAES E3lst
€ ZYYRwEULHEY £3d Jis Rt AEE 1 oM WA 500 (& &, 2~475 mM, 3~450 mM,
4~425 mM, 5~400 mM, 10~375 mM, 15~350 mM, 20~325 mM, 30~300 mM, 40~275 mM, 50~250 mM, 60~225 mM,
70~200 mM, 80~175 mM, 90~150 mM, 100~125 mM, %+ 110~115 mM) 9] 2] dAks &f-ol g o] R38le] =
EANFo2ZMN Tt

T g2 ddA, 2 HAde AES Hoj® 0.5%v/v)(dE &9, A% 1%, 1.5%, 2%, 2.5%, 3%, 3.5%,
4%, 4.5%, 5%, 6%, 7%, 8%, %%, 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%, 18%, 19%, 20%, 21%, 22%, 23%,
24%, 25%, 26%, 27%, 28%, 29%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%,
99%, T 1 239 QS et &9 wEAFoEMN ST, A5 AAl FdolA, 1inRNA(ZLH Y
CircRNAE opd)e] Mela WAL [inRNA, circRNA, 2, eojdoz 3} o]Ae B4E wi YAES y3ls)
E YR wEULHEY £3d Jis Rt AES 1 oM WA 500 (S &, 2~475 mM, 3~450 mM,
4~425 mM, 5~400 mM, 10~375 mM, 15~350 mM, 20~325 mM, 30~300 mM, 40~275 mM, 50~250 mM, 60~225 mM,
70~200 mM, 80~175 mM, 90~150 mM, 100~125 mM, T+ 110~115 mM) 9] QA4S &8l &I o]R38le] =24
Ao M G-},

T g2 deA, A AEL o= 0.5%(v/v)(dE B, do= 1%, 1.5%, 2%, 2.5%, 3%, 3.5%, 4%,
4.5%, 5%, 6%, 7%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%, 18%, 19%, 20%, 21%, 22%, 23%, 24%,
25%, 26%, 27%, 28%, 29%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 99%, W
v O z7)e FAE FRete fdd w=EAF RN Fdr. dF AAl FelolA], 1inRNA(ZE Y circRNA
= opd)e] Mela WAL |inRNA, circRNA, 2, g oz sl oA BeE il BEARS ¥3stE Z
drigeers=e 23" Jds TdHesE AZS 1 oM WA 500 mM(eS 9], 2~475 mM, 3~450 mM, 4~425
mM, 5~400 mM, 10~375 mM, 15~350 mM, 20~325 mM, 30~300 mM, 40~275 mM, 50~250 mM, 60~225 mM, 70~200 mM,
80~175 mM, 90~150 mM, 100~125 mM, & 110~115 mDe] B4FS Ffdte &AS o] &t wEAFoZAN &
PRzl=

F71e] & g2 doA, A-HAdS AES Hojm 0.5%(v/v)(dlE £, Hox® 1%, 1.5%, 2%, 2.5%, 3%,
3.5%, 4%, 4.5%, 5%, 6%, 7%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%, 18%, 19%, 20%, 21%, 22%,
23%, 24%, 25%, 26%, 27%, 28%, 29%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%,
95%, 99%, Hv 1 239 EEAS FiEle & wE:AIZIoEH FEnt. AR AA FEelA, 1inRNA
(Z2Y circRNAE o) Aez WAL [inRNA, circRNA, 2, 99F oz 3l oAt B4R e BAE
S ¥3ole YRR EdoE e g AuS sk AES 1 mM WA 500 mM(<lE E9], 2~475 mM,
3~450 mM, 4~425 mM, 5~400 mM, 10~375 mM, 15~350 mM, 20~325 mM, 30~300 mM, 40~275 mM, 50~250 mM, 60~225
mM, 70~200 mM, 80~175 mM, 90~150 mM, 100~125 mM, =X 110~115 mM) ¢ EEAS &3l &AL o] &6}
=EAFoRHA FeET.

718 OE g, A BZS Holw 0.5%(v/v)(dE Eo], Hol% 1%, 1.5%, 2%, 2.5%, 3%,
3.5%, 4%, 4.5%, 5%, 6%, 7%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%, 18%, 19%, 20%, 21%, 22%,
23%, 24%, 25%, 26%, 27%, 28%, 29%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%,
95%, 99%, Hv 1 239 FAAES Fiele & wEAIZIoEH FEnt. AR AA e, 1inRNA
(Z2Y circRNAE o)) A8z WAL [inRNA, circRNA, 2, 99F oz 3l ol B&E e BAE
S ¥3ote YRR EUdE = T A9S sk AES 1 oM WA 500 mM(<lE E9], 2~475 mM,
3~450 mM, 4~425 mM, 5~400 mM, 10~375 mM, 15~350 mM, 20~325 mM, 30~300 mM, 40~275 mM, 50~250 mM, 60~225
mM, 70~200 mM, 80~175 mM, 90~150 mM, 100~125 mM, =¥ 110~115 mM) 2] S2Haks dhfals £9S o] &38ld]
=EAoRA FeET.

F7te]l ' g2 dqoa, A-mAe AZS Hoj 0.5%(v/v) (S Eo], FHol: 1%, 1.5%, 2%, 2.5%, 3%,
3.5%, 4%, 4.5%, 5%, 6%, 7%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%, 18%, 19%, 20%, 21%, 22%,
23%, 24%, 25%, 26%, 27%, 28%, 29%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%,
95%, 99%, H¥E 1 2IH ANEEAE Fete o =SAfoEHA FaEv. dF AAl FEdA,
linRNA(Z2I circRNAE obd)el Aelz w4 |inRNA, circRNA, 2, doF o=z &t o)ite Bk e

i
S xdtete EelgrarSdle =] £8E JdS daete AES 1 oM WA 500 mi(lE &0, 2~475
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m, 3~450 mM, 4~425 mM, 5~400 mM, 10~375 mM, 15~350 mM, 20~325 mM, 30~300 mM, 40~275 mM, 50~250 mll,
60~225 mM, 70~200 mM, 80~175 mM, 90~150 mM, 100~125 mM, EEi= 110~115 mi)9] A EZAHE Ffshs §9&
olgste] mIAELEHA FAHT.

F7te] E® OE delA, A-wAgde AES 0.5%(v/v) (A& 9], Aoj= 1%, 1.5%, 2%, 2.5%, 3%, 3.5%, 4%,
4.5%, 5%, 6%, 7%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%, 18%, 19%, 20%, 21%, 22%, 23%, 24%,
25%, 26%, 27%, 28%, 29%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 99%, W
= 2 239 HREs FHete & w=EAFloEN ST, dF AA FHejelA, linRNA(ZEY
circRNAE obd)e] Mela W2 1inkNA, circRNA, Z, dojdoz sl oo B¢E v FAES Elst
E YR FEULEEY £3d Jis Rt AES 1 oM WA 500 (& £, 2~475 mM, 3~450 mM,
4~425 mM, 5~400 mM, 10~375 mM, 15~350 mM, 20~325 mM, 30~300 mM, 40~275 mM, 50~250 mM, 60~225 mM,
70~200 mM, 80~175 mM, 90~150 mM, 100~125 mM, T+ 110~115 mM) 9] #lZAS TH-dlE A o] fele] =%
Ao 2m Fagrt.

718 gE g, A-HAS MEZS Holw 0.54(v/v)(dE Eol, Hol% 1%, 1.5%, 2%, 2.5%, 3%,
3.5%, 4%, 4.5%, 5%, 6%, 7%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%, 18%, 19%, 20%, 21%, 22%,
23%, 24%, 25%, 26%, 27%, 28%, 29%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%,
95%, 99%, = I I RxeIRBEMEAS sl &dd mE&AloRA s, dF A Py
A, 1inRNA(ZE Y circRNAE obd) el Mz wWAS [inRNA, circRNA, ®, doJF o=z 3} olie Hek
EE FAES ygsie ZEgRwEdoEse] £3E JAdS dhshe AES 1 oM WA 500 mi(AE B9,
2~475 mM, 3~450 mM, 4~425 mM, 5~400 mM, 10~375 mM, 15~350 mM, 20~325 mM, 30~300 mM, 40~275 mM, 50~250
mM, 60~225 mM, 70~200 mM, 80~175 mM, 90~150 mM, 100~125 mM, & 110~115 m) o] Ri:=FRZ}AEAS
frole 89S ol &sto] =EAP 2N S H),

F7Fe] T & Ao, A-HALS AZES HoJxE 0.5%(v/v)(dE Eo, HoJx 1%, 1.5%, 2%, 2.5%, 3%,
3.5%, 4%, 4.5%, 5%, 6%, 7%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%, 18%, 19%, 20%, 21%, 22%,
23%, 24%, 25%, 26%, 27%, 28%, 29%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%,
95%, 99%, Hv I 2 HERRGAEAS FTHte &4 =FAIF oA Fgdrt. dF AN
FeEfell A, TinRNA(TZY} circRNAE ofd) o] MelA ¥ 1inRNA, circRNA, B, deA o2, 3ht o] &
TE v WMHES 2dsie FEYEaEdeEH=e] 23E Jus ke AES 1 oM WA 500 mM(oE
So], 2~475 mM, 3~450 mM, 4~425 mM, 5~400 mM, 10~375 mM, 15~350 mM, 20~325 mM, 30~300 mM, 40~275 mM,
50~250 mM, 60~225 mM, 70~200 mM, 80~175 mM, 90~150 mM, 100~125 mM, ¥ 110~115 mM)e] T ZZ 2ol EAL
& FHreke &S ol &ste] wEFAI RN FHTt.

F71e] & g2 dojA, A-RALS AZ S Holm 0.5%(v/v)(dE 5o, Ho% 1%, 1.5%, 2%, 2.5%, 3%,
3.5%, 4%, 4.5%, 5%, 6%, 7%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%, 18%, 19%, 20%, 21%, 22%,
23%, 24%, 25%, 26%, 27%, 28%, 29%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%,
95%, 99%, = 1 %I EFSERMIEAS st &dd mEAoRN s, dF A Fy
A, 1inRNA(Z2IY circRNAE obd) el Melz wWAe [inRNA, circRNA, ®, doJF o=z 3} oo HeE
EE FAES y@ste ZEgRwEdoEse] £3E JHS dhshe AES 1 oM WA 500 mM(AE B9,
2~475 mM, 3~450 mM, 4~425 mM, 5~400 mM, 10~375 mM, 15~350 mM, 20~325 mM, 30~300 mM, 40~275 mM, 50~250
mM, 60~225 mM, 70~200 mM, 80~175 mM, 90~150 mM, 100~125 mM, & 110~115 m) o] Eg|ZF 22| EAS

Fohe §OL olgste] mBAYoEA FYHL,

F71e] & g2 dojA, A-EAS AZ S Hojm 0.5%(v/v)(dE 5o, H® 1%, 1.5%, 2%, 2.5%, 3%,
3.5%, 4%, 4.5%, 5%, 6%, 7%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%, 18%, 19%, 20%, 21%, 22%,
23%, 24%, 25%, 26%, 27%, 28%, 29%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%,
95%, 99%, L& 1 %39 o~z EBHALS FHStE fdo =EAIFoZN FdHEC. AR AA] oA,
linRNA(Z2IF circRNAE obd) el Aelz w4 |inRNA, circRNA, 2, doF o=z &t o)ite Bk e
S-S ¥gtets ZElgRwEdeE =] EgE JuaS dhes AES 1 oM WA 500 mi(elE £, 2~475
mM, 3~450 mM, 4~425 mM, 5~400 mM, 10~375 mM, 15~350 mM, 20~325 mM, 30~300 mM, 40~275 mM, 50~250 ml,
60~225 mM, 70~200 mM, 80~175 mM, 90~150 mM, 100~125 mM, W& 110~115 mM) 9] o}~FEHALS FHidl= &9
& o] &3to] mEAZIoEM FaPErt.
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F7te] g doA, A-EAge BEZS Kok 0.5%(v/v)(dE Eo], Hol®= 1%, 1.5%, 2%, 2.5%, 3%,
3.5%, 4%, 4.5%, 5%, 6%, 7%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%, 18%, 19%, 20%, 21%, 22%,
23%, 24%, 25%, 26%, 27%, 28%, 29%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%,
95%, 99%, T 1 3] Hibs st &9 =FAoEH FaETt. AN AA] FElolA], 1inRNA(Z
2} circRNAE obd)e] Aeld WAL [inRNA, circRNA, B, dojdoz st o4 E4E EE EAES
2stete ZElYlRwEdeE =Y E£3tE JAYS FRstE AES 1 mM JiX 500 mM(elE 5o, 2~475 ml,
3~450 mM, 4~425 mM, 5~400 mM, 10~375 mM, 15~350 mM, 20~325 mM, 30~300 mM, 40~275 mM, 50~250 mM, 60~225
mM, 70~200 mM, 80~175 mM, 90~150 mM, 100~125 mM, FEE 110~115 mM)¢] ZAFS 3HfatsE LA o] gdto] =
AR FHPE.

1
ol A B gy A
f_(?;

A7) AR A WA Teeae Bed ANE 2 o AE AN 598 5 9
oogebes, g WY AAE PHS SR ArtEadud Re) Fol 4F Jld £48 5 A,
o sol, A W 4 5 . dg 5o, 2=

(o)
xRS WAL H SRS FER 37 AFE A4S EWT 5 vk W, A el 1inkNAe] A
WAe 3P wA, A% 29 WA, 29 A 9, 2 Se vAS TIshe a=veEaded Pe $49)
ol 4 Bok sAE 5 Ak, Fh, Y wAe 4B AmctEaduE gAe BA sl B ol
A FdE 5 Q.

S WS dZEd g9l RNA 2 U9 o8l 7HEdt 718 g¥dAstE 4 drke Aol 7ukste
Qo A WA AA ol 2EE Wlolth. 1inRNA, circRNA, 2, deojdo=w sl ojite E&E e
HAEe xoets ZYgRawEdeE s £3dd AdS saete MERYEHY circRNA9 Agd Fis 4
AAol AbgslE d Age dAud 2AL Ho® 0.5%(v/v) (S Eo], Holx= 1%, 1.5%, 2%, 2.5%, 3%,

3.5%, 4%, 4.5%, 5%, 6%, 7%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%, 18%, 19%, 20%, 21%, 22%,
23%, 24%, 25%, 26%, 27%, 28%, 29%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%,
95%, 99%, Ev= 1 239 FASIGER, AR, ot J|4HY, FERIVER, Bx FolydS g
fote gAS xIevh. AR AA] FejolA, 1inRNA(Z2IY circRNAE o})e]l el WS inRNA,
circRNA, %, dodo g 3l ol BEE TE FAES Iglele ZYRwEdeEEY £3d Jde
Fhote AZS 1 ml WA 500 mM(e S S0, 2~475 nM, 3~450 mM, 4~425 mM, 5~400 mM, 10~375 mM, 15~350
mM, 20~325 mM, 30~300 mM, 40~275 mM, 50~250 mM, 60~225 mM, 70~200 mM, 80~175 mM, 90~150 mM, 100~125
mM, E= 110~115 mM) o] FAshHER, AR, ouvE, d&HY, FRMRIVEE, Folud, e EFM
ol s st 89S o] &ate] w=FA RN FaHr),

gk ool A, 1inRNA(ZZ#{ 1} circRNAE obd)e] AEa WS [inRNA, circRNA, 2, doHoz, sk o]49
ETE Ev FAES x3ste EERwIEUeEE E3kd Ads sk AES A% 0.5%(v/v)(dE
o], Hol% 1%, 1.5%, 2%, 2.5%, 3%, 3.5%, 4%, 4.5%, 5%, 6%, 7%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%,
16%, 17%, 18%, 19%, 20%, 21%, 22%, 23%, 24%, 25%, 26%, 27%, 28%, 29%, 30%, 35%, 40%, 45%, 50%, 55%,
60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 99%, W 1 23 FAJIEFS el LA o] &l =
EAP o FHRET, AR Ax] FeolA |, 1inRNA(ZLE|Y circRNAE obd)el Melz WAL |inRNA,
circRNA, 2, doHog &} ol E¢E e FAES Idete ZlgRypIEdeE=e Egd Ads
45t AZS 1 oM WA 500 mM(dlE 5o, 2~475 mM, 3~450 mM, 4~425 mM, 5~400 mM, 10~375 mM, 15~350
mM, 20~325 mM, 30~300 mM, 40~275 mM, 50~250 mM, 60~225 mM, 70~200 mM, 80~175 mM, 90~150 mM, 100~125
mM, B 110~115 mD) o] FASFUEFS Fiahs 895 o] 83t =IAFoZN 3 Hr}.

T U2 oelA, dEd WAL AES AR 0.5%(v/v)(dE 5, Hol® 1%, 1.5%, 2%, 2.5%, 3%, 3.5%,
A%, 4.5%, 5%, 6%, 7%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%, 18%, 19%, 20%, 21%, 22%, 23%,
24%, 25%, 26%, 27%, 28%, 29%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%,
99%, W= 1 23] FARRES et S RSAHCRA AT, AN A FEelA, 1inRNA(TL
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2} circRNAE obd)e] Mz WAL |inRNA, circRNA, 2, gojxog & ojie E4E TE FAES
Z3stE ZEPRFEESHEY £3E A9 FHetE AZS 1 oaM WA 500 mM(dE E9], 2~475 mlM,
3~450 mM, 4~425 mM, 5~400 mM, 10~375 mM, 15~350 mM, 20~325 mM, 30~300 mM, 40~275 mM, 50~250 mM, 60~225
mM, 70~200 mM, 80~175 mM, 90~150 mM, 100~125 mM, £+ 110~115 mM) 9] FAI8AES 363t NS o] &3}

of mzAYoRN FHA.

T gE oA, &4 Mg AES Aol 0.5%0v/v)(AE B, Ho% 1%, 1.5%, 2%, 2.5%, 3%, 3.5%,
4%, 4.5%, 5%, 6%, 7%, 8%, %%, 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%, 18%, 19%, 20%, 21%, 22%, 23%,
24%, 25%, 26%, 27%, 28%, 29%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%,
9%, T 1 23] onuES st SN0 wE:AF BN FaPETt. AN AA] FElol A, 1inRNA(TLE
L} circRNAE obd)e] Hdeld WA 1inRNA, circRNA, 2, Joldoz sl o4 E¢E Ty eSS X
el ZEPRwEdoE =Y EdE AAS i3 AZS 1 oM WA 500 mM(oA S B, 2~475 mM, 3~450
mM, 4~425 mM, 5~400 mM, 10~375 mM, 15~350 mM, 20~325 mM, 30~300 mM, 40~275 mM, 50~250 mM, 60~225 mM,
70~200 mM, 80~175 mM, 90~150 mM, 100~125 mM, HE¥= 110~115 m)<] o|v|t}E S &Gl LS o]fsle] W
ENF 02N S},

T OE doA, &2 HAdLS AES Hojx 0.5%v/v)(dE 9], Jol= 1%, 1.5%, 2%, 2.5%, 3%, 3.5%,
4%, 4.5%, 5%, 6%, 7%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%, 18%, 19%, 20%, 21%, 22%, 23%,
24%, 25%, 26%, 27%, 28%, 29%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%,
9%, T 1 239 JAEYUS FFsE Sdo wE:AF BN STt AN AA] FElo A, 1inRNA(TLE
 ocircRNAE obd) el Aeld WAL 1inRNA, circRNA, %, o= 3l oA E4¢E T FAES ¥
el ZEPRwEdoE =Y EdE AAS i3 AZS 1 oM WA 500 mM(oA S B, 2~475 mM, 3~450
mM, 4~425 mM, 5~400 mM, 10~375 mM, 15~350 mM, 20~325 mM, 30~300 mM, 40~275 mM, 50~250 mM, 60~225 ml,
70~200 mM, 80~175 mM, 90~150 mM, 100~125 mM, ¥ 110~115 m)<] 3| ~E WS &Gsl= £HS o]fslo] W
SAIZI o 2M Feert.

T OE doA, d2ga HAS S Hoj 0.5%v/v) (S B, HX 1%, 1.5%, 2%, 2.5%, 3%, 3.5%,
4%, 4.5%, 5%, 6%, 7%, 8%, %%, 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%, 18%, 19%, 20%, 21%, 22%, 23%,
24%, 25%, 26%, 27%, 28%, 29%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%,
99%, T 2 7)o FEIUEFES Fiete &dd =EAFoEN FelEnt. dF AAl oA, 1inRNA
(22 circRNAE o) Aezd WAL [inRNA, circRNA, 2, 99F oz 3l oAt B&E e BAE
S ¥3ole YRR EdE = Edd A9S ek AES 1 oM WA 500 mM(<lE Eo], 2~475 mM,
3~450 mM, 4~425 mM, 5~400 mM, 10~375 mM, 15~350 mM, 20~325 mM, 30~300 mM, 40~275 mM, 50~250 mM, 60~225
mM, 70~200 mM, 80~175 mM, 90~150 mM, 100~125 mM, %= 110~115 m) o FEAGEES HfHals 98 o4
sto] &Aoo R FeET).

F7te] ® UE deA, &gy "L AES Holk 0.5%(v/v)(dE B9, HAX 1%, 1.5%, 2%, 2.5%,
3%, 3.5%, 4%, 4.5%, 5%, 6%, 7%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%, 18%, 19%, 20%, 21%,
22%, 23%, 24%, 25%, 26%, 27%, 28%, 29%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%,
90%, 95%, 99%, T 2 23 FolUdS THdts fdo wEAFOEZN FPHT, AE AA FEoA],
linRNA(Z2I} circRNAE obd) el Aelz w148 |inRNA, circRNA, 2, ¥ o=z &t o)ite B¢k e
S-S ¥gtels ZElgRwEdeE =] EgE JuaS e AES 1 oM WA 500 mi(elE £, 2-475
mM, 3~450 mM, 4~425 mM, 5~400 mM, 10~375 mM, 15~350 mM, 20~325 mM, 30~300 mM, 40~275 mM, 50~250 ml,
60~225 mM, 70~200 mM, 80~175 mM, 90~150 mM, 100~125 mM, & 110~115 mM) 9] FolUdS 3hfsle &S
o]gato] wEFAF o B=M P

F7te] m 02 deA, dZEA b AMES Holm 0.5%v/v)(E B, HAE 1%, 1.5%, 2%, 2.5%,
3%, 3.5%, 4%, 4.5%, 5%, 6%, 7%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%, 18%, 19%, 20%, 21%,
22%, 23%, 24%, 25%, 26%, 27%, 28%, 29%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%,
90%, 95%, 99%, H=v 1 239 EfdEolvlE Fidle & m=FAZIo R FaEnt. dF A FH
A, 1inRNA(Z2IY circRNAE o}d)e] AMeld WS [inRNA, circRNA, 2, doFHoz, 3l oAt Bk
T ES Idtele EEYRwEULEEY £33 JEe FRekeE AES 1 ol WA 500 mM(AE Eo1,
2~475 mM, 3~450 mM, 4~425 mM, 5~400 mM, 10~375 mM, 15~350 mM, 20~325 mM, 30~300 mM, 40~275 mM, 50~250
mM, 60~225 mM, 70~200 mM, 80~175 mM, 90~150 mM, 100~125 mM, =+ 110~115 mM) 9] Egodoll S TH-al+=
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A WA xAdY AZo w=Ee ZYYERFEULHE=(dE B9, B AE FolAXE, circRNA 2
1inRNA) & WAAIZIE dH S5 A3F §9 2 4 ok, oF Bof, a72g WA Z7oe MZe =52
30%, 45%, 18, 24, 3%, 48, 5%, 63, 7, 8%, 9%, 10 =¥, =& I 2399 Al d = Ao

o
= 2] BE BEFA(AE Bol, 2 FADE ABe EFYniZeers
Mol A i 4TS MAAYE W SRS SRR A AFE 9718
3% 9 WA, 2 A e,
9% 2o gAel el 4 Bet 4w ok, Fhw, 9ney wge
=

A skell A AE AdelA F3E ATt

#7] &
F7) SelE ANAE B ) A8Shs o A8 wAARA o 89 4 alth 1inRNA, circRVA, 2, 9el4
0@, St olge R wE YRS E: EHPnnIUcEc EgE AU giets AEavy
of circRVAe]l AEH FRa W A AgSE U AFFE F7 e HolE 0.1/ (AE Fol, Holw
0.1%, 0.2%, 0.3%, 0.4%, 0.5%, 1%, 1.5%, 2%, 2.5%, 3%, 3.5%, 4%, 4.5%, 5%, 5.5%, 6%, 6.5%, 7%, 7.5%,
8%, 8.5%, 9%, 9.5%, 10%, 15%, 20%, 25%, 30%, 40%, 50%, 60%, 70%, 75%, 80%, 90%, H+ 1 Z3})e yvd

£ TP ARvE LY
o] ARvtEIY A A<

° o B
o on
mv)
X,

o

SEZAE, EFUEctny olHE, e, e, 2-ZaE@L oliAZads 1-FES 2-REe (-7
BLe o] ARELS FE, ZERIZE, X, oEYUEY, ZEoinm olAE, HUER, B Zadd Zg
=& 33}

Sk ofloll A, 1inRNA(ZZ2]Y circRNAE obd)e] A=z WAL 1inRNA, circRNA, %, deojxoz 3} o]/de]
ECE BT FAMES X8t YRS £ JES diee AES Yok 0.1%Gv/v)(AE
So], Hol% 0.1%, 0.2%, 0.3%, 0.4%, 0.5%, 1%, 1.5%, 2%, 2.5%, 3%, 3.5%, 4%, 4.5%, 5%, 5.5%, 6%, 6.5%,

7%, 7.5%, 8%, 8.5%, 9%, 9.5%, 10%, 15%, 20%, 25%, 30%, 40%, 50%, 60%, 70%, 75%, 80%, 90%, T+ 1

3] e SFAEE Fiohs &2 o8t mEAoRA FREY.

T g2 Ao, ¥de AES X 0.1%0v/v)(dE &9, HoX 0.1%, 0.2%, 0.3%, 0.4%, 0.5%, 1%,
1.5%, 2%, 2.5%, 3%, 3.5%, 4%, 4.5%, 5%, 5.5%, 6%, 6.5%, 7%, 7.5%, 8%, 8.5%, 9%, 9.5%, 10%, 15%, 20%,
25%, 30%, 40%, 50%, 60%, 70%, 75%, 80%, 90%, i 1 %x3}) EEd By oM HoEE TH5= LN
o] wEAZIoZMN STt

T OE oA, WAL WMZS Holm 0.1%(v/v)(dE B9, Hol= 0.1%, 0.2%, 0.3%, 0.4%, 0.5%, 1%,
1.5%, 2%, 2.5%, 3%, 3.5%, 4%, 4.5%, 5%, 5.5%, 6%, 6.5%, 7%, 7.5%, 8%, 8.5%, 9%, 9.5%, 10%, 15%, 20%,
25%, 30%, 40%, 50%, 60%, 70%, 75%, 80%, 90%, L= 1 %23})9] WELS 3&5= Lo wEAFlozN F
PRR=

T 02 delA, €284 v AES HolE 0.1%Gv/v) (& 91, FoJ% 0.1%, 0.2%, 0.3%, 0.4%, 0.5%,
1%, 1.5%, 2%, 2.5%, 3%, 3.5%, 4%, 4.5%, 5%, 5.5%, 6%, 6.5%, 7%, 7.5%, 8%, 8.5%, 9%, 9.5%, 10%, 15%,
20%, 25%, 30%, 40%, 50%, 60%, 70%, 75%, 80%, 90%, Wi 1 Z3})e] oeteS il gl =EAFOR
A S E T

T O Ao, b AESE Holk 0.1% (v/v)(dE E°, FoJ% 0.1%, 0.2%, 0.3%, 0.4%, 0.5%, 1%,
1.5%, 2%, 2.5%, 3%, 3.5%, 4%, 4.5%, 5%, 5.5%, 6%, 6.5%, 7%, 7.5%, 8%, 8.5%, 9%, 9.5%, 10%, 15%, 20%,
25%, 30%, 40%, 50%, 60%, 70%, 75%, 80%, 90%, HrX 1 %3)9 2-ELZFLL THIE= LMo =FAFloz
A Ry E

T g2 dofa, BAdE MES Hox 0.1%v/v)(dE €9, A= 0.1%, 0.2%, 0.3%, 0.4%, 0.5%, 1%,
1.5%, 2%, 2.5%, 3%, 3.5%, 4%, 4.5%, 5%, 5.5%, 6%, 6.5%, 7%, 7.5%, 8%, 8.5%, 9%, 9.5%, 10%, 15%, 20%,
25%, 30%, 40%, 50%, 60%, 70%, 75%, 80%, 90%, L= 1 %39 o]AXLZHLLS FHil= Ll wEA 7o
2 FYPE),
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T gE dejd, AR AZ2S Hoj 0.1%(v/v)(dZ E°, Hox 0.1%, 0.2%, 0.3%, 0.4%, 0.5%, 1%,
1.5%, 2%, 2.5%, 3%, 3.5%, 4%, 4.5%, 5%, 5.5%, 6%, 6.5%, 7%, 7.5%, 8%, 8.5%, 9%, 9.5%, 10%, 15%, 20%,
25%, 30%, 40%, 50%, 60%, 70%, 75%, 80%, 90%, ¥ 1 %3})9 REL(4E S0, 1-FE 2-FEs -5
RS T o] ErS) S Sl R0 wEA RN S E)

T g2 qoa, HAL AES Hox 0.1%(v/v)(dE Eo], ZHolx 0.1%, 0.2%, 0.3%, 0.4%, 0.5%, 1%,
1.5%, 2%, 2.5%, 3%, 3.5%, 4%, 4.5%, 5%, 5.5%, 6%, 6.5%, 7%, 7.5%, 8%, 8.5%, 9%, 9.5%, 10%, 15%, 20%,
25%, 30%, 40%, 50%, 60%, 70%, 75%, 80%, 90%, Wi 1 Zi})eo] 1-FEr2S TTGdlE fHo wZA| o=

e,

T OE deA, WAL AZS Hox 0.1%(v/v) (S Eo, AoJx 0.1%, 0.2%, 0.3%, 0.4%, 0.5%, 1%,
1.5%, 2%, 2.5%, 3%, 3.5%, 4%, 4.5%, 5%, 5.5%, 6%, 6.5%, 7%, 7.5%, 8%, 8.5%, 9%, 9.5%, 10%, 15%, 20%,
25%, 30%, 40%, 50%, 60%, 70%, 75%, 80%, 90%, X 1 Z%I})eo] 2-HELS Ift= Lo wEAo T
T,

T OE doA, WAL AZS Hok 0.1%(v/v)(dE E°f, Folx= 0.1%, 0.2%, 0.3%, 0.4%, 0.5%, 1%,
1.5%, 2%, 2.5%, 3%, 3.5%, 4%, 4.5%, 5%, 5.5%, 6%, 6.5%, 7%, 7.5%, 8%, 8.5%, 9%, 9.5%, 10%, 15%, 20%,
25%, 30%, 40%, 50%, 60%, 70%, 75%, 80%, 90%, Wf 1 Zi})o] (-RELSS et R wZA|Z o RN
SR A=

T O oA, WAL MZS Holm 0.1% (v/v)(dES 5o, Hol% 0.1%, 0.2%, 0.3%, 0.4%, 0.5%, 1%,
1.5%, 2%, 2.5%, 3%, 3.5%, 4%, 4.5%, 5%, 5.5%, 6%, 6.5%, 7%, 7.5%, 8%, 8.5%, 9%, 9.5%, 10%, 15%, 20%,
25%, 30%, 40%, 50%, 60%, 70%, 75%, 80%, 90%, WE 1 Z3)Y o] ARESS FHotE Rl Ao R
A et

T g2 dqoA, WAe MZS Holk 0.1% (v/v)(d= o}, Hox 0.1%, 0.2%, 0.3%, 0.4%, 0.5%, 1%,
1.5%, 2%, 2.5%, 3%, 3.5%, 4%, 4.5%, 5%, 5.5%, 6%, 6.5%, 7%, 7.5%, 8%, 8.5%, 9%, 9.5%, 10%, 15%, 20%,
25%, 30%, 40%, 50%, 60%, 70%, 75%, 80%, 90%, Wi 1 %319 HlES TFsE LMo =ZA o EH 3
Ho}.

T gE ded, \Ade AZ2E Ho 0.1%(v/V)(dE B9, HX 0.1%, 0.2%, 0.3%, 0.4%, 0.5%, 1%,
1.5%, 2%, 2.5%, 3%, 3.5%, 4%, 4.5%, 5%, 5.5%, 6%, 6.5%, 7%, 7.5%, 8%, 8.5%, 9%, 9.5%, 10%, 15%, 20%,
25%, 30%, 40%, 50%, 60%, 70%, 75%, 80%, 90%, W 1 23)e] FRIEEL F&3E fdd Ao
A et

T OE oA, WAL MZS Holk 0.1%(v/v)(dE o], FHol= 0.1%, 0.2%, 0.3%, 0.4%, 0.5%, 1%,
1.5%, 2%, 2.5%, 3%, 3.5%, 4%, 4.5%, 5%, 5.5%, 6%, 6.5%, 7%, 7.5%, 8%, 8.5%, 9%, 9.5%, 10%, 15%, 20%,
25%, 30%, 40%, 50%, 60%, 70%, 75%, 80%, 90%, Wi 1 %3})o] S T Hsl= LMo =ZA| o aHN 3
Ho}.

T gE ded, AAde AZ2S Hor 0.1%(v/vV)(dE B9, HX 0.1%, 0.2%, 0.3%, 0.4%, 0.5%, 1%,
1.5%, 2%, 2.5%, 3%, 3.5%, 4%, 4.5%, 5%, 5.5%, 6%, 6.5%, 7%, 7.5%, 8%, 8.5%, 9%, 9.5%, 10%, 15%, 20%,
25%, 30%, 40%, 50%, 60%, 70%, 75%, 80%, 90%, W 1 23})9] ol EUEHL &3t fd Ao
24 e,

T gE dea, WAL AZ2S Hor 0.1%(v/v)(dE E°, X 0.1%, 0.2%, 0.3%, 0.4%, 0.5%, 1%,
1.5%, 2%, 2.5%, 3%, 3.5%, 4%, 4.5%, 5%, 5.5%, 6%, 6.5%, 7%, 7.5%, 8%, 8.5%, 9%, 9.5%, 10%, 15%, 20%,
25%, 30%, 40%, 50%, 60%, 70%, 75%, 80%, 90%, W 1 23)e] ELEBouEE F&3E fH Ao
IR Rl

F71 & U oA, WAL AES FHolx 0.1%(v/v)(dE Eo], ZHol% 0.1%, 0.2%, 0.3%, 0.4%, 0.5%,
1%, 1.5%, 2%, 2.5%, 3%, 3.5%, 4%, 4.5%, 5%, 5.5%, 6%, 6.5%, 7%, 7.5%, 8%, 8.5%, 9%, 9.5%, 10%, 15%,
20%, 25%, 30%, 40%, 50%, 60%, 70%, 75%, 80%, 90%, Hx 1 %I Tz ZTZL FFEE Lo =

EXNP o2 s,

WA Buee] AHEY] wEL ZEYFEULHE(AE £9], & AE FAAE, circRNA 2 1inRNA)E B34
e W FRE A B FA8 5 oAtk dB 5o, Anuy WA 2 BB wHE 0%, 5%,
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18, 28, 38 48 58 6, 78, 8%, oF 108 ¥, wE 1 23 A7 54U = gy

A7 9" HA ZREZE B JAE IRutEadu s B2 U Aol AE AdA F3E 4 gk, o
oz, WAL JAE WS AMES ZRvEISEY B2 T ME oA FE ATk, gl W
de AE] A=RrntEaY I GAe Bdst (S5, 1 weh) FHE & dvh. dF E9, A2ntEay] ZY
o AMEEE AE 4FA(dE 59, =Y Qlwxﬂ)% AMEo FYYEFEULEE U B 4 2RSS ¥
AAZIE H SRS TR 7] AdFE 7] SulE 238 gl ek, AE W) 1inRNAS] WA 3
A, AE 29 S, 28 AF A, 2 &8 dAE 2dee ARvEIHYE 28 349 doe 4 5

o FAY F vk, FkE, WS AEel AErtEadsd ZAs) FA sl 4E oA Fa8 & A

FIQERZIAA (S B9, IERT ) A" W
olth. 1inRNA, circRNA, @, Jejxo & 3l olite &
23y HAas dfse *“iiTEH circRNAS] Ae4 F3-3t 9@ AA ] AL&3h= v AF3 7t EEFA(

Z 59, JIRERT e Holk 1%Gv/v)(AZ B9, A% 1.5%, 2%, 2.5%, 3%, 3.5%, 4%, 4.5%, 5%, 6%,
7%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%, 18%, 19%, 20%, 21%, 22%, 23%, 24%, 25%, 26%, 27%,
28%, 29%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 99%, W= 1 Z3})9
Sdof, d3Felddy, FARAEE, e ZEdEd SEF(PEOS Xt AR A FEH A,
IinRNA, circRNA, 2, Jojd oz &} oo B¢E T FAEs ¥3ste ZYenwIFUoE=e &34
AdSs ke *“—*—ETEH circRNAS] XMez FH3 2 AHAo ALt 9 HEs J1LEZIA S 100 mM
WA 8 M(AE So], 150 mM WA 7.5 M, 200 mM WA 7 M, 250 mM W= 6.5 M, 300 mM H=] 6 M, 350 mM W=
5.5 M, 400 mM WA 5 M, 450 mM W= 4.5 M, 500 mM WA 4 M, 600 mM HA] 3.5 M, 700 mM H=] 3 M, 800 mM
WA 2.5 M, 900 mM WA 2 M, 1M WA 1.5 M, 1.1 M WX 1.4 M, == 1.2 WA 1.3 )9 $Ho}l, A3t7o}
yUdy, da2skelsE, T PEGE £33

& ool A, 1inRNA(ZLE]H} circRNAE ob)e] Hel# WS 1inRNA, circRNA, B, dojH o=, 3l o]t
Ere Be RS st ZEYEREULHEY £3Y JdE Fste AES Aok Gv/v)(AE
So], Hol% 1.5%, 2%, 2.5%, 3%, 3.5%, 4%, 4.5%, 5%, 6%, 7%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%,
16%, 17%, 18%, 19%, 20%, 21%, 22%, 23%, 24%, 25%, 26%, 27%, 28%, 29%, 30%, 35%, 40%, 45%, 50%, 55%,
60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 99%, wr 1 Z3) oYUt HS FFstE &AL 0] &35}
=E3AoRN Y. AR AA] FeolA, 1inRNA(ZZEY circRNAE 0}”)4 e W 1inRNA,
circRNA, %, doHoz s} oo E¢E Ty FAES ¥dss ZlgRwEdeE=e E3d Ids
THets AMZS 100 mM WA 8 M(lS Eo], 150 mM WA 7.5 M, 200 mM WA 7 M, 250 mM A 6.5 M, 300
mM WA 6 M, 350 mM WA 5.5 M, 400 mM WA 5 M, 450 mM WA 4.5 M, 500 mM WA 4 M, 600 mM W= 3.5 M,
700 mM WA 3 M, 800 mM WHA 2.5 M, 900 mM WX 2 M, 1M WA 1.5M, 1.1 M WA 1.4 M, E== 1.2 WX
1.3 9] S-dotE Fidte &d& o] &ste] mEAF RN FHT.

)

ot o J
r{o |

T OE doA, Hde AES Fox 1%(v/v)(dE 5o, HoJ% 1.5%, 2%, 2.5%, 3%, 3.5%, 4%, 4.5%, 5%,
6%, 7%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%, 18%, 19%, 20%, 21%, 22%, 23%, 24%, 25%, 26%,
27%, 28%, 29%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 99%, W= 1
z3H) 9] FAiEFES Fhote &do =EAFoEA FErh. dF HA] FHelA, 1inRNA(ZEY
circRNA= obd) < *da“ﬂ. WA S [inRNA, circRNA, 2, Qlojx oz &} oo Bl e BALRS ¥3}s)
E ZYguvEded=e 39 AdS peteE AZSS 100 ol WA 8 M(dlE E9], 150 mM WA 7.5 M,
200 mM WA 7 M, 250 mM WA 6.5 M, 300 mM WX 6 M, 350 mM WA 5.5 M, 400 mM WX 5 M, 450 mM WX
4.5 M, 500 mM WA 4 M, 600 mM W= 3.5 M, 700 mM WA 3 M, 800 mM HA] 2.5 M, 900 mM HA] 2 M, 1 M N
A1 1.5 M, 1.I M WA 1.4 M, =+ 1.2 WA 1.3 D9 FERiEES ste 9485 o] &3l =FA7o=
A e

% 2 oo, 1inRVACZEIU circRVAE obd)e]l AEld @A 1inRVA, circRVA, 2, eldoz, g} of
ol BB il MRS TP TeYnnIderse Eid AU Fheks AES 1% vwdE =

o, 1%, 0.9%, 0.8%, 0.7%, 0.6%, 0.5%, 0.4%, 0.3%, 0.2%, 0.1% W%}, E&= I "vhHe] p-LHAd B-d-TEA

S, n-SUIFIAS, CIAPS, EE ASAFAIEE Fhett §UL o8t =EAYORM YA, ¢
B AN SElolA, TinRACLE Y circRVAE obyD)e] AEA WAL 1inRNA, circRNA, %, QlejHewm, shi
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1
= =

A
rr

o]l & FES 23l EYYRwEAdHEY E£3d JdE sheke AlES 100 mM WA 8
M2 o], 150 mM A 7.5 M, 200 mM WA 7 M, 250 mM =] 6.5 M, 300 mM W= 6 M, 350 mM W= 5.5 M,
400 oM WA 5 M, 450 mM WA 4.5 M, 500 mM WX 4 M, 600 mM WA 3.5 M, 700 mM W] 3 M, 800 mM WX
2.5 M, 900 mM A 2 M, T M WA 1.5 M, 1.1 M WA 1.4 M, = 1.2 WA 1.3 W) HSAZHEES i
St &S o] 83t =EA RN FaHET.

3 oofof A, AL AZS Hox 0.1%(v/v)(AZ £, Ho% 0.1%, 0.2%, 0.3%, 0.4%, 0.5%, 1%, 1.5%, 2%,
2.5%, 3%, 3.5%, 4%, 4.5%, 5%, 5.5%, 6%, 6.5%, 7%, 7.5%, 8%, 8.5%, 9%, 9.5%, 10%, 15%, 20%, 25%, 30%,
40%, 50%, 60%, 70%, 75%, 80%, 90%, T+ 1 23O n-EHAH B-d-TEAE=E Ffdte &0 n=FAF S
24 Fydg. A58 AA deolA, 1inRNA(Z#Y circRNALE obd)e] AelF WMAL [inRNA, circRNA, &,
Aoz s o] EE e FAMES X@ste YR wEdoE s £33 s i AE
S 100 md WA 8 M(AlZ So], 150 mM WA 7.5 M, 200 mM W= 7 M, 250 mM WA 6.5 M, 300 mM WA 6 M,
350 mM WA 5.5 M, 400 mM WA 5 M, 450 mM =] 4.5 M, 500 mM WA 4 M, 600 mM =] 3.5 M, 700 mM WX
3 M, 800 mM WA 2.5 M, 900 mM HA 2 M, 1M WA 1.5M, 1.1 M A 1.4 M, == 1.2 WA 1.3 D2 B-d-
DEANEE i3l &5 o] &ste] mE:AZl o=y .

T g2 Ao, ¥de AES Fox 0.1%0v/v)(dE &9, X 0.1%, 0.2%, 0.3%, 0.4%, 0.5%, 1%,
1.5%, 2%, 2.5%, 3%, 3.5%, 4%, 4.5%, 5%, 5.5%, 6%, 6.5%, 7%, 7.5%, 8%, 8.5%, 9%, 9.5%, 10%, 15%, 20%,
25%, 30%, 40%, 50%, 60%, 70%, 75%, 80%, 90%, Hr 1 %239 n-SEIFTIANEE TJHalE Lo =4
Aoz FRHATG. AX AA oA, [inRNA(ZZY circRNAE obd) el Aeld wWAe [inRNA, circRNA,
g, dejHo R Fht o] BEE EE FAMES XIste EYHERIEUSEHEY EFE IS RS

AZS 100 mM WA 8 M(dlE E°], 150 mM WA 7.5 M, 200 mM WA 7 M, 250 mM =] 6.5 M, 300 mM W=A] 6
0

ul

3N,
SYSFANES Gt §A o gote] wEAPORA FHH,

T OE Ao, ¥de AES Fox 0.1%0v/v)(dE &9, HoX 0.1%, 0.2%, 0.3%, 0.4%, 0.5%, 1%,
1.5%, 2%, 2.5%, 3%, 3.5%, 4%, 4.5%, 5%, 5.5%, 6%, 6.5%, 7%, 7.5%, 8%, 8.5%, 9%, 9.5%, 10%, 15%, 20%,
25%, 30%, 40%, 50%, 60%, 70%, 75%, 80%, 90%, i 1 %x37})°] CHAPSE Tf3l= Sdd wEAFoZHN 4
gk, A AA FelolA], 1inRNA(ZZ Y circRNAE ob)e] Aela WAS [inRNA, circRNA, %, 5o
2, 3 oo EeE e FAES Edele YRR EdoHEe £3E JuE Fiete AES 100
m WA 8 M(lE Eo], 150 mM WX 7.5 M, 200 mM WA 7 M, 250 mM =] 6.5 M, 300 mM W= 6 M, 350 mM
WA 5.5 M, 400 mM HA 5 M, 450 oM WA 4.5 M, 500 mM WA 4 M, 600 mM WA 3.5 M, 700 mM WA 3 M,
800 mM WA 2.5 M, 900 mM WA 2 M, 1M W 1.5M, 1.1 M WA 1.4 M, B 1.2 WA 1.3 M) CHAPSE 3

Fohe GO olgste] mBAYOEA Sy,

T OE Ao, ¥Ade AES Hox 0.1%v/v)(dE &9, AHoX 0.1%, 0.2%, 0.3%, 0.4%, 0.5%, 1%,
1.5%, 2%, 2.5%, 3%, 3.5%, 4%, 4.5%, 5%, 5.5%, 6%, 6.5%, 7%, 7.5%, 8%, 8.5%, 9%, 9.5%, 10%, 15%, 20%,
25%, 30%, 40%, 50%, 60%, 70%, 75%, 80%, 90%, = 1 %3 HIZAZHY O EES il S =ZA]7
o= FErt, A5 Ax] FelolA, 1inRNA(ZLEIY circRNAE obd)e] Mels] WAL [inRNA, circRNA, 2,
Ao oz g o] EvE EE FAMES X@se SR wEdoE s £3d JES i AE
S 100 mM WA 8 M(elS Eo], 150 mM WA 7.5 M, 200 mM WA 7 M, 250 mM W= 6.5 M, 300 mM W= 6 M,
350 mM WA 5.5 M, 400 mM WA 5 M, 450 mM WX 4.5 M, 500 mM WA 4 M, 600 mM W= 3.5 M, 700 mM WX
3 M, 800 mM WA 2.5 M, 900 mM WX 2 M, 1M WA 1.5 M, 1.1 M WA 1.4 M, == 1.2 WA 1.3 )¢ b=
AIZF O ES st &5 o] &ste] mE:AFlomx FaFn.

A ZheERZAA L] M mEgS I ULHE(AE 5o, 0 AE ToIME, circRNA B 1inRNA)E
AAGA7)= v S22 ARE St FlE S gl E o], G2 WA 239 AES =FL 30%, 45
Z, 1%, 2%, 3%, 4%, 5, 6%, 7R, 8%, 9%, 108, 11%, 128, 138, 4%, 158, 16%, 178, 18%,
19%, 20% 2%, v 2 299 ARF Fgd Qi

ATt

=

of JhAld AmvtEIHI A L] WY del BE Gl sdE
1 = %

FHow, HoERAAE ol g WAL AR WES AT A=EIANY Fel Fol AT FolA 53
4 dnh %ol ALEZAAE AT WYL AT AZrtEadN A A WARd(F, 1 B
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B8 5 ok, og Sol, AzvhEadsy 2 ASHE BE SEA(AS Bol, 29 9FADE BB
GRS do) BA Si AFS WAAYE O FEF SRR 7] AR AeEsdAE T3
F gk mebd, B el 1R WHe BY WA, A4S 29w, 29 A% 9, % §e 9AE =
gt AmviEadd B gdel Qoo 4 B fuE £ Avh R, ALERIAE ol WA
BB ARckETAYS GA) BA Sl AE FAA 98+ Ao,

22554

oS PAL AHSYA} BE B4 Abolel Fa APl Yobd BE F YRS AL ARSYT + A}
£ el Jlwetel AAE MWt S AHgee O AR WAAEA o188 4 Utk LinkNA, circRNA, 2,

o

iy
4
‘
ta
tlo
H
o

Al
deojHom, s ol £
ZHEO| circRNASl Ae4 FH3} 51 QAo ARk d A A2ke-PA= PEG %

3 ooflof A, AL AZS Hox 0.1%(v/v)(AZ £, Ho% 0.1%, 0.2%, 0.3%, 0.4%, 0.5%, 1%, 1.5%, 2%,
2.5%, 3%, 3.5%, 4%, 4.5%, 5%, 5.5%, 6%, 6.5%, 7%, 7.5%, 8%, 8.5%, 9%, 9.5%, 10%, 15%, 20%, 25%, 30%,
40%, 50%, 60%, 70%, 75%, 80%, 90%, i I ZIP)9| PEGE sl &0 mEAFo2H FHET, AR
AAl FEfl A, TinRNA(TZ# 1} circRNAE old) o] Meld WAJ-2 1inRNA, circRNA, B, dejHo =z, 3} o]
o] B¢ By FAES st ZEYEwEder=s E3E Jds Fiete AIES 100 mM WA 8 M(4
Z 5o, 150 mM WA 7.5 M, 200 mM WA 7 M, 250 mM WA 6.5 M, 300 mM WX 6 M, 350 mM WA 5.5 M, 400
mM WA 5 M, 450 mM WA 4.5 M, 500 mM WA 4 M, 600 mM WX 3.5 M, 700 mM WA 3 M, 800 mM WA 2.5 M,
900 mM WA 2 M, 1M WA 1.5 M, 1.1 M WA 1.4 M, =& 1.2 A 1.3 )] PEGE TH3le fHAS o] &3
o wE:AFIoEHN ST,

PEGE 31812 (CHCH0H)n®] 71& A3, 47]4 nd Ao, & 5°], PEGPEGeolth. €57 AA FH
oA, PEG= 200 Da W= 6000 Da(el& &1, 400 Da W=] 2500 Da, 800 Da W#] 2200 Da, 1000 Da W=#] 2000

Da, 200 Da, 400 Da, 600 Da, 800 Da, 1000 Da, 1200 Da, 1500 Da, 2000 Da, 2200 Da, 2500 Da, 3000 Da,
3500 Da, 4000 Da, 4500 Da, 5000 Da, 5500 Da, H+= 6000 Da)e] A& ZEe=Th.

71 AEE WA ZREFS BJd /AE azvEaHI A B Uy do AE A FaE 5 ol o
Aoz, AHeHEAE ol &F WA JiAE WS AR ARvtEIY A LY Fo AE el s3E
Atk HEol, AGIAE AT WA AEY] aARvEIHIA At Wastel (5, 1 s FHE
T . dE Eo], ARntEINY 2 AMgEE AlE SSA(AE 501, 2Y g5A)= S ELgn
TEULHE e FA i Afs WA d Sud vREE Y] dud AzkesAs 28 -
ATk, wEbM, AE We] LinRNAS] WS Y |, AE =Y @, 29 AlF @A, 3 &2 @AE 2det
= ARvtEI A e A4 dole A T FHE A FME, AZeEAE o83 WA AEe
AzvtE A GAe] A stelld BE M s o 3.

Ay o|EdtA+= Ay o|E3IA7F RNA EA2}(|E £0], 1inRNA) ¢ RNA 22} & 33} %o Agtslal oS oA
s

_ 2+ 2+ + + _ _ _
SIAI7IE H5E o) (dE B0, & AE FAAME, Ca , Mg , Na, F K)ol A olEN(F, 28T & At
E Ad 7uste] AAlE B gA AFEShe d Agher dAAEA o]gE 4= 9lth. 1inRNA, circRNA, H,
dojyoz, s} o]ie TE eSS ¥3eE ZYRFEULE Y E3d s diees AZ
S
A

of
Hr
o
M
o
2
=2
>~
>
op
2L
[r
=

g OBl 2)-N NN N-BlEZ ol EANEGTA) Ex 29 fXxA], oedtolule EdtolA EAHEDTA) EE=
FEA, JEHZEZ O EANNTA), oJn=-t]&AH(IDS), Zejotam2ERL, S S-od#dtolrl-N,N'-t]
SAIAHEDDS), T v"E Al T ob EARGDA) & 2 A el A 1inRNA(Z# 1t} circRNAE of
U)ol Melx WAL [inRNA, circRNA, ¥, gdojdoz  3h} o]ie B&E e BARS ¥Isis Zajgn
FEUcE =Y &3H JuS FHstE AES 1 WA 10 mM(el S Eo], 1~2 mM, 2~3 mM, 3~4 mM, 4~5 mM,
5~6 mM, 6~7 mM, 7~8 mM, 8~9 mM, & 9~10 mM) 9] EGTA T+ 19 XA, EDTA ¥ 19 #F=4|, NTA, IDS,
EDDS, W= MGDAE $Hi3hs &H& o] &3t wEAIF =N FHTY).

i
ro
=
e,
r
2
>,

3 ool A, 1inRNA(ZZ# Y} circRNAE obd)el Ael= WAL [inRNA, circRNA, 2, ¢JgHo=z 3l o]ite]
FAES XEsls ZeldRngIEuleE e 3 s dfes MES BGTA e 19 #54
& @Hrete &S ol8dk =FAloRA AT, AR AA FEdA, &L 1 X 10 mi(dE =
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1~2 mM, 2~3 mM, 3~4 mM, 4~5 mM, 5~6 mM, 6~7 mM, 7~8 mM, 8~9 mM, =& 9~10 mM)2] EGTA =& 19 F=AE
ek,

T OE Ao, ¥ WIS EITA Bx 129 FEAE SRste 9 wEqA o2 Fadrt, A5 A4
ol A, &4 1 YA 10 mM(E E0], 1~2 mM, 2~3 mM, 3~4 mM, 4~5 mM, 5~6 mM, 6~7 mM, 7~8 mM, 8~9
mM, HEE 9~10 mM)<] EDTA HE 19 §LEAE asit),

T OE doa, MAde MES NTAS Tidte & =E3APozR Fydn. dF AA] Fejols, &AL
1 9A 10 M E 5o, 1~2 mM, 2~3 mM, 3~4 mM, 4~5 mM, 5~6 mM, 6~7 mM, 7~8 mM, 8~9 mM, X 9~10 mM)
o] NTAE H-ghut.
T OE oA, WS
1 WA 10 (]S &9,
o] IDSE FHrgtut.

WIS IDSE FHEHE Bolo] wEAPoA SPET. A% AN Fejel A, gole

=
1~2 mM, 2~3 mM, 3~4 mM, 4~5 mM, 5~6 mM, 6~7 mM, 7~8 mM, 8~9 mM, =& 9~10 mM)

T gE oo, HALS MES ZPolaT2EALS dfste &0 =E:A o2 FHEn. dF A
oA, £NMe 1 X 10 mM(AE So], 1~2 mM, 2~3 mM, 3~4 mM, 4~5 mM, 5~6 mM, 6~7 mM, 7~8 mM, 8~9 mM, IE
= 9~10 mM) &) EolAaT2EALS $H-3hr).

i

T oE deA, WA AES EDSE sk &do] wE:AFomA FalErt. A5 HAl PEjolA], &4
1 WA 10 (el S 5o, 1~2 mM, 2~3 mM, 3~4 mM, 4~5 mM, 5~6 mM, 6~7 mM, 7~8 mM, 89 mM, %=+ 9~10 mM)
°] EDDSE §Hretet.

F7te] g2 delA, ¥ AES MDAE Sidts £ wEAFEZN Fadn), AR AA] A,
gAe 1 YA 10 mM(lE S, 1~2 mM, 2~3 mM, 3~4 oM, 4~5 mM, 5~6 mM, 6~7 mM, 7~8 mM, 8~9 mM, E&
9~10 mM) 2] MGDAS &Hfr3ict.

HA Ay olEglAoe] MEZo] wEd ZYFIFULE=(AE E9, v HE FoAE, circRNA 2 1inRNA)E
HAAA 7= ° S8 A1 st € & vk, 1A Aoyl A& wEF2 30%, 456%, 1&, 28,
35, 4%, 58, 6%, 7E, 8%, 0¥, 108, 118, 128, 138, U4E, 1558, 165, 1758, 185, 198, 208 =
I, e I 230 AR Bkl 4 T

A7) AFE WA ZREZS B /A FRaEadEd 2a] wy doll AZ A FaE £ rt. o
ot o, ZYolEZAE o] &3 WAL JiAlE WHS A& AmntEIYE B Fo AZ Aol 523
2 F ok go], AYoESAE AEe WAL AEe F2utEaddd HAAe BAsA(S, 1 ¢ F
g F Ao, dE B9, AZvEaY 2o AEFHE AE AFA(AdE Bo], 29 dF5A)E AEY F
A EFEFYeEHE Yo B 4 23S WA E U F83 552 AV Agd AdolEdAE E3st
T k. wEA, AE U9 1inRNAY] WA HE oA, AE 29 A, 25 A A, 2 &8 dAE X
el AzRntEa v e FA dolo A Fot 3" 4 Juh. FrtE, AU oESAE o] &3 WAL
AMEe AzrtEaH A GAY] FA slolA ME oA FHE 5 .

AN A

ARA = I E
A

# 2= 4= 9lth. 1inRNA, circRNA, 2, 919
2, dh ol B o

2| 21 o
Hro 238 HJus dfishs M5 EHY
A Feate d AEs ARAE =UHE P-40(NP40), ZZiEHo]E(HS
So], E9-20, EY-40, EY-60, T EN-80), CHAPS, %€ B-D-FF:IegleA=, £ -0 B-2E
A=s 233, 45 AA oA, 1inRNA(Z2 Y circRNAE o}d)e] dels wWAdLS 0.005~0.05%( &
Zo], 0.006~0.045%, 0.007~0.04%, 0.008~0.035%, 0.009~0.03%. 0.01~0.025%, 0.011~0.02%, 0.012~0.019%,
0.013~0.018%, 0.014~0.017%, 3 0.015~0.016%)°] NP40, ZE]AEH|o]E(dE S0, EH-20, EQ-40, EY
-60, "= E21-80), CHAPS, S8 B-D-2F I, B =l B-2EAEE ¥3she ZYduye
doE=e] Egd Ads R AES wEAFCEN Y,

T o2 dela, "L AES NP40S st S0 wE:AF oz Fadrt. A5 HA FeolA, B
MEZS 0.005~0.05%(E S0, 0.006~0.045%, 0.007~0.04%, 0.008~0.035%, 0.009~0.03%. 0.01~0.025%,

\__Ez_’
0.011~0.02%, 0.012~0.019%, 0.013~0.018%, 0.014~0.017%, H=+ 0.015~0.016%) 2] NP40S $ti-3dh= £ =&
NPomH SR,
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] oA, WAL MES EN-202 R ool mEAFeEA FAEn. A% AA FEelA, W

=
AL AMZS 0.005~0.05%(AE So], 0.006~0.045%, 0.007~0.04%, 0.008~0.035%, 0.009~0.03%. 0.01~0.025%,
0.011~0.02%, 0.012~0.019%, 0.013~0.018%, 0.014~0.017%, =+ 0.015~0.016%)9] EH-20S &3 {Ho

A I EARCRER L Bt R 2=
E OE oA, B AMES EN-80S FFote S = AR FaEnt. dF AA FuEdA, ®
Fe AMZS 0.005~0.05%(AE So], 0.006~0.045%, 0.007~0.04%, 0.008~0.035%, 0.009~0.03%. 0.01~0.025%,
0.011~0.02%, 0.012~0.019%, 0.013~0.018%, 0.014~0.017%, =+ 0.015~0.016%)¢] EA-80< TH3ale Mo
A W EARCRER L Bt R o=

=
T gE doA, ¥AL AZS CHAPSE gfate o mEAF oz FPATt, A7 A e, ¥4
S AEZS 0.005~0.05%(e]= E°], 0.006~0.045%, 0.007~0.04%, 0.008~0.035%, 0.009~0.03%. 0.01~0.025%,
0.011~0.02%, 0.012~0.019%, 0.013~0.018%, 0.014~0.017%, = 0.015~0.016%)¢] CHAPSE 3fot= follo] W
SAI =R T

E g2 deA, B AES Y B-D-2FIZAH=AEE FHete S =EAPRoZH . 4
AA Feel A, WAL AMEZS 0.005~0.06%(<lE  E°], 0.006~0.045%, 0.007~0.04%, 0.008~0.035%,
0.009~0.03%. 0.01~0.025%, 0.011~0.02%, 0.012~0.019%, 0.013~0.018%, 0.014~0.017%, =+ 0.015~0.016%)<]
S8 B-D-2FIZIH=AEE FHEtE S0 EAIFoZHN Fa .

H
=i
0.

T 02 dda], 42 AES n-Tdd B-LEAEE Fishe £ wE3AoZN ST, i A4
efoll A, WAL AMZS 0.005~0.05%(AZE 59, 0.006~0.045%, 0.007~0.04%, 0.008~0.035%, 0.009~0.03%.
0.01~0.025%, 0.011~0.02%, 0.012~0.019%, 0.013~0.018%, 0.014~0.017%, T+ 0.015~0.016%)°] Z=ua p-=
EACE 383l o =EAPozHN S3ET),

WA AAA ] BEe] =E2 TS UHE(AE B0, vE AE FTolAME, circRNA # 1inRNAHE ¥4
AlZIE 29 AR st F3E = dnk. WA A Y] BES =E2 30%, 45%, 1E, 2%, 3%, 4%
1=}

2%, 134, 143, 16%, 168, 174, 184, 19+, 20% %7}, £+

—
rlr
[

d WY TREES 4 AAE AsvtEIda A L gy Aol AE AelM 3 5 gl

: o A WS AL ARntEa g 2E] Fo A%
ArvtEIel A AAet Wdste (5, 1 %CL)
BEZ d=A(dE S0, 24 4=A)HE
ZR ez A7) A" ARAE ¥
9 oA, 29 A 9, % g @
Itk F7t2, AAAE 18 WAL AE] ARntEd)

A
)
i gt

il _Ho
_O,
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ox
EY
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o,
oo (%
F-?L' oX,
'
oX,
lo
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wolo
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o
2
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it
oy o
o,

4

[e]
S
et

) } < ZwEULEHE U 97 AYA 2 4 A I AF ouAE AHs
v 9 sxol wig oEHo|th. wEbA, o S99 ALEe o] VAl upe} ol Ea]am%r 79

] 35 olth. linRNA, circRNA, 2, qloj” oz 3} ol4te] E4E wE RAES =
YR FEU e =] 3k JuS Fsts MEZFE circRNAS] AEA FR3st 3 AAo] A&t )

k2 Ne dE 5o, G dEi e o FolAE, ASFHEFEWNaC), d3ZEFECD, dsivtz
4 (MgCl), F3bZ4r(CaCl), CsS0,, NasOy, A3te]H(LiCl), BE3EE(LiBr)S dfste 89S £33,
EOoAA oA, 9 &AL 100 mM WA 1 M(dE S0], 150~950 mM, 200~900 mM, 250~850 mM, 300~800
mM, 350~750 mM, 400~700 mM, 450~650 mM, 500~600 mM, =& 525~575 mM)©] NaCl, KCI, MgCl, CaCl, CsSO4,
NaSO;, LiCl, ¥ LiBr& §Hfsich.

3k ool A, 1inRNA(Z#} circRNAE 0]—‘/‘)4 Menzl WAS [inRNA, circRNA, %, ¢Jojxo=m &} 0]

= FAES XFete ZEERwEULEHEY £ HJas Ficke AES NaCls 3
S ol&ste] wEAHoRN FIHETt, dE HA F 1inRNA(ZZ2 Y circRNAE obd)e] A
IinRNA, circRNA, 2, dF oz 3l o] E¢E EE FAES X3sie TR ywEd

ofF+

ﬂ—"

2
o °—>L OFO ox

fi oo 12 1o

(o]
I
9%
= :Ql

g]



[0213]

[0214]

[0215]
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AGS gfets AEZS 100 mM WA 1 M(dE E9], 150-950 mM, 200~900 mM, 250~850 mM, 300~800 mM,
350~750 mM, 400~700 mM, 450~650 mM, 500~600 mM, FE¥ 525~575 mM)&] NaClS ¥f3dt= &S ol gdlo] &
Ao ZH S8t

T e oolA], WS AES KOS $ishe &dd wIAF oz Fadent. g AA FEollA, 1inRNA
(23 circRNAE o) el A&z WAL [inRNA, circRNA, 2, dgxoz, &} o4 Bk TE BAE
S X8t FEYRwEULE =Y £ JES FdHskE AES 100 mM WA 1 M(dE £, 150~950 mM,

200~900 mM, 250~850 mM, 300~800 mM, 350~750 mM, 400~700 mM, 450~650 mM, 500~600 mM, Z=i= 525~575 mM)<]

KCIS s 98 olgste] maAgozs Fadn.

T g2 doA, ¥AdS AES MgClS giste §dd =FAPo=A Fddrt, dF AAl YJHA,
1inRNA(ZZ8{ 1} circRNAE oFd)9] AMel® WHAS [inRNA, circRNA, %, dojx oz 3l oA E¢E =
s

seo] Edd Ads ek AES 100 mM WA 1 MdE =9,

T g2 doa, HALE BEZ2SE CaClE st &dd wE:Afozn FPATE. AR AA] FejolA,
inRNA, circRNA, 2, dojdo=z 3l o]ite] E¢E e

1inRNA( 28] circRNAE ofbdl)e]l Aeld wige |
zo 3" S R AES 100 MM WA 1 MeE B9,
150~950 mM, 200~900 mM, 250~850 mM, 300~800 mM, 350~750 mM, 400~700 mM, 450~650 mM, 500~600 mM, =
525~575 mD) 9] CaClS sl &qS o] &sty wEFAF oz Fadr),
E e oo, WAL MES (sS0,E FHEe £dd wEAoEN Syt AR AA] oA,
linRNA(Z8JY} circRNAE oFd) el AMels WAL [inRNA, circRNA, 2, 9lojdo=r 3l oA E4E E+=
eSS ¥ssle gy EdeE=e E3d Huis dfske AES 100 md WA 1 MeE B9,
150~950 mM, 200~900 mM, 250~850 mM, 300~800 mM, 350~750 mM, 400~700 mM, 450~650 mM, 500~600 mM, =
525~575 mM) 2] CsSO, & $Hiote &9 o]&dle] &Aooz S,

T g2 deli, ¥4 AES NaSO,E &Fsls &9 =FAPo=zA FIdEY. g5 HA FHA,
1inRNA(ZZ2] Y} circRNAE oFd)e] AMel®d WHAS [inRNA, circRNA, %, dojx oz 3l oA E+E =
FAHES ¥l ZEERFEYHEY E3E AYEE FhseE AES 100 oM WA 1 M(AE =9,
150~950 mM, 200~900 mM, 250~850 mM, 300~800 mM, 350~750 mM, 400~700 mM, 450~650 mM, 500~600 mM, T+
525~575 mM) 9] NaSO, & Er3te &qS ol &3ste] wEFA|F o=z Fadrt.

T e defA, MAL AES LiClS gists £dd =EFAfo=ER S, dF AA HelolA,
1inRNA(Z2]t} circRNAE ofyd)e] Menzl WS [inRNA, circRNA, @, Qo oz st} olie B4l ke
FAES xosls ZolgRwEEoE s

o 23" Ads FgisteE AEZS 100 M A 1 M(AE B9,
150~950 mM, 200~900 mM, 250~850 mM, 300~800 mM, 350~750 mM, 400~700 mM, 450~650 mM, 500~600 mM, =
525~575 mD) 2] LiClE fdls &qS o] &sly wEIAF oz FaHrt,

rlof

T g2 ddA, ¥AdS AES LiBrs gfdte §9d =SAo=ZAN FdEnt. dF Al FHA,
1inRNA(ZZE]} circRNAE oFd)e] AMel® M-S [inRNA, circRNA, ¥, dojx oz 3l ol E+E e
p

. 1
eSS ¥otste g wEeE=e £3d HuiS dHske AES 100 md WA 1 MelE Y,
150~950 mM, 200~900 mM, 250~850 mM, 300~800 mM, 350~750 mM, 400~700 mM, 450~650 mM, 500~600 mM, ==
525~575 m) 2] LiBr& sl &dS o] &3ty wIAf oz FaHrt,
&3S ZYFEYLEHE(AE B9, b AE FAAE, circRNA 2 1inRNA)E WA
¢ H 22 30%, 45%, 1%,

d
2
195, 20%

of BE gelA FaE 5 A, o
PHoR, @ AL olgF WHL MY WS ST ActEadsE B Fol BF HelA FaE
gtk Usol, o g% olg% WAL Ao ARvhENY A FAs WAl (S, 1 5d) £49 & 9
o odE Sol, AzvtEdy 2ol ASEE AF $FA(NE Bo), 29 f3A)E %o Eelenyd
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8.999] pH)ell 9|

L

-

E0], 5.01, 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, 5.7, 5.8, 5.9, 6.0, 6.1, 6.2, 6.3, 6.4,
T

6.5, 6.6, 6.7, 6.8, 6.9, 7.0, 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, 7.7, 7.8, 7.9, 8.0, 8.1, 8.2, 8.3, 8.4,

=

=

1 pH, ozt o

RS

8.5, 8.6, 8.7, 8.8, 8.9,
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S0}, 50C WA 85C(a]E S0}, 50C, 51C, 52°C, 53°C, 54°C, 55°C, 56°C, 57°C, 538°C, 59°C, 60°C, 61C,
62°C, 63C, 64°C, 65, 66°C, 67°C, 63C, 69C, 70°C, 71°C, 72°C, 73C, 74°C, 75C, 76°C, 77°C, 78C,
79T, 80T, 81T, 82T, 83T, 84T, T¥ 851C)¢ &% =22 4 9r}.

o

2
2
EIRER
o]

& AA FeHoA, 2 ZAE E WAL v-wA pH 207 2FC 2 circRNA E 1inRNAE -3t
JRTEY =Y £3d Ak Tfsts AZ A F3lE 5 k. dF Eo], B A" E
FTEHLLEE(AdE 5], circRNA 2 1inRNAS & SElEe] &3ty ok EE circRNA
FTHskd A e v-HA p 2A(AE B9, 5 2% 2 9 ud pl, oA AE £, 5.01, 5.1, 5.2,
5.3, 5.4, 5.5, 5.6, 5.7, 5.8, 5.9, 6.0, 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9, 7.0, 7.1, 7.2,
7.3, 7.4, 7.5, 7.6, 7.7, 7.8, 7.9, 8.0, 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, 8.7, 8.8, L= 8.9 pl)e]¢]
Z3 zFow WA L%, qAY Holk 50T &%, & Eo], 50T WA 8C(dF S, 50C, 51T, 52
T, 53T, 54T, 55T, 56°C, 57C, 58C, 59C, 60T, 61T, 62, 63T, 64T, 65C, 66°C, 67C, 63T, 69
T, 70C, 71°C, 72°C, 73°C, 74T, 75°C, 76°C, 77°C, 78°C, 79°C, 80°C, 81T, 827, 83T, 84T, EE
85C) &&o =&d 4 Q.

ok

(<3

T U oA, Edd VA" Z2YRFEULEE(dE £, circRNA 2 1inRNAE g3l ZegRnywE
deE=9 &3 Y E circRNAY F53E FAwh)w v-HAd 2%, Hd], dF £, 50C "vH(dE
So], 49°C, 48T, 47°C, 46°C, 45T, 44T, 43°C, 42°C, 41T, 40°C, 39°C, 38T, 37T, 36°C, 35T, 34T,
33T, 32T, 31°C, 30T, 29T, 28°C, 27°C, 26T, 25C, 24°C, 23T, 22, 21C, 20C, 19T, 18C, 17C
16°C, 15°C, 14°C, 13T, 12C, 11T, 10T, ®£& 2 Avhel £xoo] w23 oz WA pi 2A(dE &
o], 5 23 2 9 "9l pH, dAY & So], 5.01, 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, 5.7, 5.8, 5.9, 6.0,
6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9, 7.0, 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, 7.7, 7.8, 7.9, 8.0,
8.1, 8.2, 8.3, 8.4, 8.5, 8.6, 8.7, 8.8, 8.9, T 8.999] pH)ol| ==49 <+ yu}.

T e ddA, Bgo) AE ZYeR i EFeE=(aE £9], circRNA 2 1inRNAE &Hi-3he ZElg iy
doE=e &3 Hu EE circRNAY FH3E HhE HoX 0.1%Gv/v)(dE E°], Hoj= 0.1%, 0.2%,
0.3%, 0.4%, 0.5%, 1%, 1.5%, 2%, 2.5%, 3%, 3.5%, 4%, 4.5%, 5%, 5.5%, 6%, 6.5%, 7%, 7.5%, 8%, 8.5%, 9%,
9.5%, 10%, 15%, 20%, 25%, 30%, 40%, 50%, 60%, 70%, 75%, 80%, 90%, W+ 1 Z3})9] Fo] i} o]itel ¥
4 71 &0 27, oAE B9, oMMEYEY 2 Ol £3FAEd FrMHoR ) Hox 1%(v/v)(E B9, 4
% 1.5%, 2%, 2.5%, 3%, 3.5%, 4%, 4.5%, 5%, 6%, 7%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%,
18%, 19%, 20%, 21%, 22%, 23%, 24%, 25%, 26%, 27%, 28%, 2%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%,
70%, 75%, 80%, 85%, 90%, 95%, 99%, v T ¥ w9 WA FIeERY 2, odF Fo], fHold =

9 & ad.

T U2 oA, Zgo VAE 2R wEULE=(dE £, circRNA 2 1inRNAE g3l ZEenywE
deE=e E3d FAd T circRNAY FH3E e WA 2%, dAd FHox 50T 2%, d& 59,
50C WA 85C(dE So], 50C, 51T, 52T, 53C, 54°C, 55C, 56°C, 57T, 58°C, 59°C, 60T, 61C, 62C,
63T, 64C, 65°C, 66, 67T, 68°C, 69°C, 70T, 71°C, 72°C, 73°C, 74C, 75°C, 76°C, 77T, 78°C, 79C,
80C, 81T, 82T, 83T, 84T, H& 85C)% =%d F7lHo=z, Hojx 0.1%(v/v)(dE £, Hoj= 0.1%,
0.2%, 0.3%, 0.4%, 0.5%, 1%, 1.5%, 2%, 2.5%, 3%, 3.5%, 4%, 4.5%, 5%, 5.5%, 6%, 6.5%, 7%, 7.5%, &%,
8.5%, 9%, 9.5%, 10%, 15%, 20%, 25%, 30%, 40%, 50%, 60%, 70%, 75%, 80%, 90%, W= L Z3})o] Ew¢] &k}
ol e B f7] &u 24, dE 5o, oMMEYUE™Y ¥ fHE E3FA=d FUHH R, AHo®E 1%(v/v)(dE
Eo], Hol% 1.5%, 2%, 2.5%, 3%, 3.5%, 4%, 4.5%, 5%, 6%, 7%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%,
16%, 17%, 18%, 19%, 20%, 21%, 22%, 23%, 24%, 25%, 26%, 27%, 28%, 29%, 30%, 35%, 40%, 45%, 50%, 55%,
60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 99%, W 1 ZT})e] Lol WA FoERY %7 oE So, &

gotel =42 = Ut

T U2 oA, 2go VAE 2R 7L =(dE £, circRNA 2 1inRNAE sl ZERnyE
HeE=e] 3kd Ik EE circRNAY] FH-3E Juh)E WA 2%, d7d] Hox 50T 2%, odF

50C WA 85C(el& o], 50T, 51C, 52°C, 53°C, 54C, 55C, 56°C, 57C, 58C, 59°C, 60°C, 61C, 62T,
63°C, 64°C, 65C, 66C, 67C, 68°C, 69°C, 70C, 71C, 72°C, 73°C, 74C, 75C, 76°C, 77°C, 78C, 79C,
80C, 81T, 82T, 83T, 84T, T+ 85T ==Ed FrHAo=, Aok 16(v/v)(E 9, A% 1.5%,
2%, 2.5%, 3%, 3.5%, 4%, 4.5%, 5%, 6%, 7%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%, 18%, 19%,
20%, 21%, 22%, 23%, 24%, 25%, 26%, 27%, 28%, 29%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%,
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80%, 85%, 90%, 95%, 99%, ¥ 1 %39 FEo WA ﬂgEiﬁJ x1, 98 59, fdotd =EE +
ATH. T TE oA, Edd VAE Y EFEUEHE(AdE , circRNA % 1inRNAE &3l &gl
Rygdey=e &3 Ad & circRNAY F4H-3d AehH & %*é pH ZA(d&E 9, 5 23 2 9 vukl

pH, dAd o4& 59, 5.01, 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, 5.7, 5.8, 5.9, 6.0, 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7, 6.8, 6.9, 7.0, 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, 7.7, 7.8, 7.9, 8.0, 8.1, 8.2, 8.3, 8.4, 8.5,
8.6, 8.7, 8.8, 8.9, ¥ 8.999 pl)o F7FHoR Hol%E 1%(v/v)(dE 5o, HoJ%= 1.5%, 2%, 2.5%, 3%,
3.5%, 4%, 4.5%, 5%, 6%, 7%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%, 18%, 19%, 20%, 21%, 22%,
23%, 24%, 25%, 26%, 27%, 28%, 29%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%,
95%, 99%, i 1 3o Fro WA JILERY A, o E 59, $dotd =EFE 4 ).

T oE oA, Ed A ‘Ewﬂwﬂi”aa&ﬂz(cﬂ% So], circRNA 2 1inRNAZ 33l Zejenyr
2 E =9 %% Ak = circRNAS] TH-3E AthHheE ¥4 2%, oY Hoj= 50T 2%, 95 501,
50C WA 85C (& 0], 50T, 51C, 52°C, 53°C, 54C, 55C, 56°C, 57C, 58C, 59°C, 60°C, 61C, 62C,
%t,mt,%c,%t,mt 68°C, 69°C, 70C, 71C, 72°C, 73°C, 74C, 75C, 76°C, 77°C, 78C, 79C,
80°C, 81C, 82T, 83T, 84C, TE 85C)Q €xo] Z7lxoz Hojx 0.1%(v/v)(dS So], Fol% 0.1%,
0.2%, 0.3%, 0.4%, 0.5%, 1%, 1.5%, 2%, 2.5%, 3%, 3.5%, 4%, 4.5%, 5%, 5.5%, 6%, 6.5%, 7%, 7.5%, &%,
8.5%, 9%, 9.5%, 10%, 15%, 20%, 25%, 30%, 40%, 50%, 60%, 70%, 75%, 80%, 90%, W 1 Z%¥})9] FEo] WA
F7] &l 211, dF 5o, oHEYUEH 3 Hud EFZA = wE2E 5 Q.

T TE deA, Edo 7AE EYYEFIEULHE(AE E°], circRNA 2 1inRNAE $Hr }E ZYRwg
doEl=e] Egtd A T circRNAY FH-3¥ Juh)E WA pl 2H(AE B, 5 23 2 9 w9l pH, o
A «& o], 5.01, 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, 5.7, 5.8, 5.9, 6.0, 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7, 6.8, 6.9, 7.0, 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, 7.7, 7.8, 7.9, 8.0, 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
8.7, 8.8, 8.9, ®& 8.999 p)el F71H o=, H%E 0.1%(v/v) (& So], Hol% 0.1%, 0.2%, 0.3%, 0.4%,
0.5%, 1%, 1.5%, 2%, 2.5%, 3%, 3.5%, 4%, 4.5%, 5%, 5.5%, 6%, 6.5%, 7%, 7.5%, 8%, 8.5%, 9%, 9.5%, 10%,
15%, 20%, 25%, 30%, 40%, 50%, 60%, 70%, 75%, 80%, 90%, W = %3] Fwe WA &7 &1 =71, 9
0], oMHNEYEY % fud £3FA = =& & o).

T o2 doA e 71AlE A(dE E°], circRNA &2 11nRNA-§— ol ZE PR rEHEEY] E£3E A
@ EE circRNA9l FH-stE FuhS WA pH 2A(AE , 5 23 9 9 HRIQl pH, AW odE E°1,
5.01, 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, 5.7, 5.8, 5.9, 6.0, 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9,
7.0, 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, 7.7, 7.8, 7.9, 8.0, 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, 8.7, 8.8, 8.9, XE
= 8.999] pl)ell F714 o & NaCl, KCI, MgCl, CaCl, CsSOs, NaSO,, LiCl, T+ LiBrel 100 mM WA 1 M(o&

0], 150~950 mM, 200~900 mM, 250~850 mM, 300~800 mM, 350~750 mM, 400~700 mM, 450~650 mM, 500~600 mM,
L 525~575 miDo] s ¥ o X1, oE Eof, NaCl, KCI, MgCl, CaCl, CsSOs, NaSOs, LiCl, <= LiBr

A gy
WA Z7 Sloll A circRNA 2 1inRNA®] &3t Hubs shidle MEZFE circRNAS AASH:E o 2182 &
AT TS o] B siAjEY. A5 A FEA, dA W 2 a=2etEadad A Holt,
7 AZelEadas P dNkd oz ANk o olF Aoz AAFHE B fdld 2SS Rl &
o] oFA FFHoer FAH AXAer zdd FIRviEINYY ZPHS FI AES AXN= THES
ojg3itt, Yy fde 2SS Fsla, EHL BME E3tety EA g8 AuiEE BRG] As
zZhgo] wtele] gt AA e 7Y gazuEady, dAd, o o, 1% diE day g2utE
I T (FPLC; A, d& & A2 (RP)-FPLC), 254 A5x4 a=zuleEad|d (HIC), o)L wE F2af
EI#H9 (ARC), &3 == iiu}ilﬂﬁl(wﬂww, e Wy azveadyEs st ol W kel
Bop AASHA ol d,
s Yo G ZZelE 1T

sty Z9

circRVA % linRNA, i ThE Bl sht ol WAe Yue FRSe £
YA EE FHot BERZVE circRWAE AA R FRotehs PLC PHe) AgE Fudid,

FPLCE Bdo] BA ERES Belshs 3R duoln, Astsh, ¥4 a8, % 9 et pld 4go)
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A B o olgHt. dwrygo® 271x 39 FPLC W, &, 9AHRP)-FPLC 2 AAH(NP)-FPLC7F Ut}.
RP-FPLCE WIS (S, 2F4) AAY 2 54 EE 3 4% F4 olsdS o838k WA, NP-FPLCE 54
(B57) BA 2 v-F4 o5& AHggtt= HelA, RP-FPLCE NP-FPLC®} Atolsith. FPLCE HPLCSF Wil
sto] F2 o e fF A (dFE 5], 5 bar VR 2 0 #2 FE5AA-F Al2=del 3] 1~5 ml/E; T
A R AA A FE/E) ARl 98] 14T A AZReFE LI HPLC)9F ettt YWk o2 FPLC Z
P2 whx] FHdl 3~4 MPa(435-580 psi)e] #Hul oA wt AFE= 4= ). RP-FPLCE IRHE o2 Aol o]FA
S Frele A AAE Zte 93X, AE FY A, A7 AAEE dske £E 2R (AE 59,
e AE FAAxE, £A, s, 25), 2 HENE F3se AX AoA g9, RP-FPLC #X] 9] 714
?l 8aE B T4 v PR EA £8S FHe] fe £ 118 23 4 dvk. RP-FPLCO] V1A
of = A = vl BAE, 54 BAA B4E 9 g 54 BAE g8 9 #2 AF 2 &8 Al
1 Abole] gz Abgoltt. ol FA fufdle] EAE AFA H¥Y w=Fo AVt AEd EAE-=4 &
Ao HAastel #EE AF dAUAE FAaA77] wiZeltt. wEkA, BAEY] 294 A A2rtEL T
Zeyo2RE| 9 g Azt g ndgt. b5 BAE AL o]Fde S48 paAFeEN
2¥a, o]ZX ARvEI Y ZyPoRRE BAES & Y. BAEY AF Al 9FS 1A
T & QA= ols el e 7] Ao EAE EFetn, o] o]FAdd ik 159 ad(5, x4 FEo F
7hel o8l S7tE BAE AR AES BAAZIG. AF AR w3 BAEY] AFAdS WAAT RN o]F
o] pHell 93] FFS g ¢ drh. dirH o R ol ATAlE BAE o A9 IF AE FAHSA
A FAETL ZAE Abole] 27 AEAES FXIA717] A8 pHE A5k o ARERET. Ak, SR
BB FAL oA AoAes Fo BAE ASE SANANIE ol-AIAAE ol&FdoEN AarE F
ATk,

Bo hA A HE-ES circRNA®F 1inRNA Alole] 7153 A4A 9o xfolE e AT O 2 circRNA 2 1inRNAS
Sfole E YRFIFYULEHESY HUHOoR2HEY circRNAY Hwhel EE 2 383H; =, circRNAE

iy

2l
tol o ¥ 254S vehda, ol AAddl tig circRNAS] o 2@ F3, %, dipHom
Z 3}, RP-FPLCOIA Ao ma Algsts o Aast 24 thaga Ze|agd 33,
ZeE|2HA el 34, gl gk A, vl-=4 7] g
A, 58 @7 #F A7), mo wAsle $E-, 99 Ex SR §
A, sy A2 wgE vy At A, 954 Sedeadeces 2gaAw, o
ur, o71d 53] ged EaHE a3 Ee v-2d s (vhed)
KeN

)

8
0.5 ume 92k =27], 2 1000~1500 A, 53] 1000~1200 A TE3= 3500~4500 A<l 7]& =7]
oA, olel FAE A ohrh.

ZozE oudulzle) Agd %

ATk, Fel~ER Uuduse 2t A4S 1 A FeA . AdHow 4l FPLC Wl ol
M AREEE O AR GEd Eeaud oud-nde ¥ oune] me w AgE 5 o, 2w o)
= e E3) 8.0 + 1.5 3] 8.0

< WS Sl i 5ol kA v-dds v EelsEE vndd
+

4 BAAE Eol, circki)e] 254 WolojEls} HIC o4 Atole] JEAg
A p

(CaptoPhenyl), A T 1L X3S 2k #Hld Al9}Z2(Phenyl Sepharose)™ 6 14 5, dAd Algzxs™ 3}
o] ¥ H~(High Performance), <8 Al3Z2(0ctyl Sepharose)™ 3alo] HFxwa Z2EA(Fractogel )™
EMD =23 =A™ D #Ad, vfa2-Z3 (Macro-Prep)™ WE, vlmz-za™ (—Be  yp [I[-X23F
(C3)™  CIMEHF22(CIMmultus) C4 HLD, CIMEF2=® OH, =R (Toyopear)™ oHZ, EQdE™ Hd ®EQ3
™oRg, Ee2~a%(ToyoScreen) PPG, Ef2ad dd, Eexay Fd, Egexay I fo]xay
(HiScreen) ¥¥ FF, sto]~ad %E FF, ¥ E(Tosoh) AR o|Fo|z FozHE Xeldr],

wgle] AN Wy
e gol mAeEe

QF 2

HSAE o8 = vk, HICO] A
i E

=
F, EE olE9 2%
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o
m

Q

A, AEHOIE o, B o5 =

L

o wahath, od A4 FelelA, 2= 9kEA) E= AE 9EA= Ba, Ca, Mg, Li, Cs, Na, K,

+
+
|

Rb', i NI, & Edshs ol w2 PO, , S0, , CHCO,, CI, Br, N0y, ClO,, 1, 3= SN Zghshs

ol Ex o5 23E EFAT. oA BEAES w2 o oA 7P sk HIC ZHede] wAl
circRNAS] Hko] F2 £ o 9 = EE WA circRNAY 4H, o 78 B A
HE 54 HIC #=d o < A5 A FEelA, @ = e AR
o F3 2 HIC F&A w, oAF M W= ©F 5000 mM, F 100 mM W=l °F 4000 mM, °F 10

md W= oF 4000 mM, °F 50 mM A °F 2000 mMe] Wejoltt. g HAl FEjelA, ¢ Fi= oF 50 mM, °F 55
mM, °F 60 mM, 2F 65 mM, ©F 70 mM, F 75 mM, 2F 80 mM, 2F 85 mM, 2F 90 mM, <F 100 mM, 2F 200 mM, ©F 300
mM, °F 400 mM, <} 500 mM, <F 600 mM, F 700 mM, <F 800 mM, F 900 mM, <F 1000 mM, °F 1200 mM, <} 1400
mi, °F 1600 mM, °F 1800 mM E=3= oF 2000 mMolth. A% AA] Gl o, 2= hFA] B Al A= o 4.0
WA 8.5 Bz oF 5.0 Wi#] 7.09] piiE zt=th. 54 A FElelA, 22 &5l 5 AH SFA= oF 4.0, oF

B
= T

b -1
4.5, °F 5.0, 2 5.5, ¢k 6, 2k 6.5, ¢k 7.0, °F 7.5, °F 8.0, TE ¢ 8.59 pHE ztEtl. A AA] FE
A, 2 gFA 2 A7 SEAE T AY AdFor Fdsit
HIC &81& T3t oAAIAQd WA, BE(HE £9, ZYHEFIALEHE, A, & £, circRNA
1=IPN

0 RS ERE A9E BRet HE)e dE o), NEA Al A1We Agdd EE 29 Ex 9 A=
X =

vhEE))
&

, o of
A AzE ARatEgy AA] ujd (A E E0], HIC W) F3ESF o8y, A=ZnEIYy 24& 2
FutEa 3] Ao HIlstH, B4 circRNAS] FE A

dS Shhele MES 29 S5AY EA shdA AZRED
Bu Edo HEAA BA circRNA e EEE v PR AAAQ RS HIC vl AAzig. ¥E
el #a circRNAQl Fek2 HIC widd] AFsts v, BE¢E T 24E, od7Ad, 95 £, linRNAE #
Fote], BeE e PAES IRt §Fd BES g3, olojx ZFH circRNAE &84 B &8
I, o]2A circRNASl FH-3}¥ FJehs AAHT ¢ vk, 45 A Fejol A, HIC mjdeo] AFst= circRNAY
A A5 e ZEgEwIdev=e T3 Aok oF 20%, Aok °F 30%, #Holk °F 40%, #Aojx= of
50%, Aok oF 60%, Hoi% oF 70%, Aok oF 80%, Aol% oF 90%, Aok oF 95% Hv Aok oF 98%olth
7o)< WP FZnlE 787
AECE= A Hak(dlE E°], circRNA)O] =5 Hdste} amnteEagy] S22 =5 s}t Alo]o] Zfolo] 7|yha}d]

. o A= A8 , T dlolA

ATH. Aold pl e AEES Ze WY ¢ ot Z4; g e FAE A" T
WAL 35 48 9349 ol Am(F, AEH)E 717 ARC WEZ 2] g H9jd disf &4d3 73
Aoz dAET. pHE WSA7IIL o|2H &2 HAtE WAAE e &4 &EE GA4%eE E UE
Waolth, AxE HEe pHol Wt HAA (T &4 gHY & Uvk

FolA e dolA ARV ARAEIHAE AT ol e dolA AAAE FAHE] faE HE
= ATk, ol wE A Fr|e] HAIGH o= clodoln| o | (DEAE), 42} o] :ed
st doly X@VE SEEAMEN), EXAY(SE), £XZ23(SP), X
2He]E(P) ¥ EXUC|E(S)E EZdstt. AEERA ol uF wid, ozd] DE23™, DE32™, DE52™,
CM-23™  CM-32™, & CM-52™= = AEF wo|=xEo AAists 9ERE AE Y. (Whatman Ltd.) Z5-E 44
7V}, A ohE) 22 (SEPHADEX) ®@-71%F 9 7bwsl o] & wdhali= mek el r}. ofE Sof | DEAE-, QAE-,
-, 2 SP-Alstel® 2 DEAE-, Q-, QM- 2 S-A%22@ 2 Anzs@ 2B Z29(Fast Flow), 2 7E
(Capto)™ S&= 7 A|o] #xAO(GE Healthcare) ZF-H Sl#7lsatrt. Hdk, DEAE B CM fFreAste olgl
ZEF-veladyolE F5EA & B, At EQHA™ DEAE-650S £ M 2 EQH™ ()N-650S = NS 1|
= gawyolE detduold AAsE B4 ska AHY(Toso Haas Co.)ZHE U47153t1, CINEEA®
QA, CINE¥2® DEAE, CINEHR2® EV, CINEF2® EDA, 2 CINEF2A® S03& Al2E 8¢~ (Sartorius) &34
B Qlg7besta, Frlol(Nuvia) S 2 =230 (INOSphere)™ S&= wl= A X o} e 2ol 2A|5k= v}
o] 2 = (BioRad) ZH-E U<F7ts3star, o4 F = (Eshmuno)® S+= v=r A ¥ Yol Wyg7le] AAS= o]
t] A Fo) (EMD Millipore) 258 44758k},
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1 A5753 FES =359 (CaptoAdhere), AIEEZ$ARH
® H-E=(Z8y old AAEE AL ofd)E o|&3te A&
|

. e, olel@ ete AgE Baw
FEAGHE A% 29 Bl FE-AFHE RAT ABT F dE USE 4G, oF ¥4 F
Shubs 2lzbEs) #4 A Aol As-dek AEAgel f4 KPS AFAY. e $es AgHoz 4
A FEA-FAA FEAE EE 244 EE D54 AL AZAT. AR TS8R HEAEL o
2 A5 FANE, F2-4%, 1-x, Fole-x, A AY, AIAAIA, KE 4379 2L 4548
. BF BE 5P A5A9 gol& maAls Mumste] goldk AYYL AT & ek, MC 27
S Eg gERe aEvhendy iR ded g
wowge] W, WO A fuz 0w wi Aol dE Fi) Hols WEYAE EANE §7] Ei
7] AAA) AZYR £F BE URES ERT 5 Avh. AAAE B AE FAAE, 94, A0 24
How 7y X, mwels, WE, o, ww, wawe g 5 otk 54 A4 FeelA, AAAE A
FEA, oAt by BrEE B4, oA ge A% FAAE, o, o, Agma, diEd, ME
A, 2o, Ald, A, rldeERYY AxAY. ¥ FF $3L 97 A9, ANAE G £ 9
T, HREE ololq 9% TR ol YT mwel AZFHET. oud A FHA AN BE 4,
A A dE Aslel wel A= 4 JUH(S Hjerten: BIOCHIM BIOPHYS ACTA 79(2), 393-98 (1964)). tjot
Hom, AAAE B A, v Aud 34 FHA, A2 Sol, e A5 FAE, AP = A
A FEA, dudilAl, ool = ofZHYolE o ~EH 2, HEZHYCIE o ~HZE, Hd oiHE, Hd
oERRE Azd 4 A, olEd A FAE mE W we A4E & gen, 4 o, ¥

["Styrene based polymer supports developed by suspension polymerization" (R Arshady: Chimica e
L'Industria 70(9), 70-75 (1988))]& =3t} thaAd Hd &= T4 A AAA= =3 394 549,

oA 299 Faate] &A= of Ak Blo] @ Aol A A] A (Amersham Biosciences) 258 45715 3lt).

shel Feke] £x9] Hrhes Al & e WRlel o FE g vk, g AA] FHE A,

o = 30%, 40%, 50%, 60%, 70%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, TE 99% ettt wkE oE 5o, FF FEH, HPLC, H-7INk dr|dE, dAnAA, 9 o
AAACD) 38, HEFEW, FFRBARAE £, FH(Qubit)), EFoladein= A Ards J43),
W-Vis #3435 RNA 7195, RNokAl H 24, & 0|59 99 3o g =AHE 4 Y}, g5 A
FeolA, Eo] 719 =AE HY ZgrFEdeg=9e & Az Holx 30%, 40%, 50%, 60%, 70%,
80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, FEX 99%+= circRNA #-=po] e},

A Hejoll A, circRNA ZA| &=

A5 = A% 23R, HPLC, R-719 A719E, dAvAd A, O 238, 3
=W, @32 E 5o, 8, &

Fadeln= A #7195 FAsF, WW-Vis 23T 5, RNA A719%,
= RNolAl H $-, linRNA Ex}9] o & wwks T3 (S o], 99X %ol
CircRNA ZA) & o], Aok BE WA A-). A AA Feol A, circRNA ZAES

I =
&7 g 59 1inRNA #4HE 23Hgitt.

o
o

3 AA] oA | circRNA( S E9, circRNA Al ZA|E T ZAE Tt circRNAY XA FHDHE 1
ng/mL, 5 ng/mL, 10 ng/mL, 15 ng/mL, 20 ng/mL, 25 ng/mL, 30 ng/mL, 35 ng/mL, 40 ng/mL, 50 ng/mL, 60
ng/mL, 70 ng/mL, 80 ng/mL, 90 ng/mL, 100 ng/mL, 200 ng/mL, 300 ng/mL, 400 ng/mL, 500 ng/mL, 1000 n
g/mL, 5000 pg/mL, 10,000 pg/mL, H=% 100,000 pg/ml wgke] Hi-wEeQE = S ZHet)

3 A4 GEloA, circRNAE AT 7|Fo7 = F2YQE =9 0.1%, 0.2% 0.3%, 0.4%, 0.5%, 0.6%, 0.7%,
0.8%, 0.9%, 1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, 10%, 15%, 20%, 25%, 30%, =¥ 1 Alo]e] <lojo] =mRg
ugte] ReFEHEQEE TS /Y, 74 F FEUSHE e dSAFEFEAEHE £4F 9 R
TEULEHE Ak F Aol

3 AA] FEjol A, circRNA(HE E0], circRNA Ak ZAE = ZAE T circRNAY A A =04 = 1
ng/mL, 5 ng/mL, 10 ng/mL, 15 ng/mL, 20 ng/mL, 25 ng/mL, 30 ng/mL, 35 ng/mL, 40 ng/mL, 50 ng/mL, 60
ng/mL, 70 ng/mL, 80 ng/mL, 90 ng/mL, 100 ng/mL, 200 ng/mL, 300 ng/mL, 400 ng/mL, 500ng/mL, 600 ng/mL,
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1 mg/mL, 1.5 mg/mL, T+ 2 mg/mL v]7Fe] 1inRNA $F8F, o|Z 9], 1inRNA )-&E ®+= RNA @S zh=t).
3 AA] FEo A, circRNA(A S E0], circRNA Aok ZAE = ZAFE T circRNAY AA A 704 =

0.1%, 1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, X+ 50% w|RHe]

linRNAE Zt=

St AA] el A, circRNA(YE £9°], circRNA #A|¢F ZAlE e ZAAE T+ circRNAY] AAAA 4= 1
ng/mL, 5 ng/mL, 10 ng/mL, 15 ng/mL, 20 ng/mL, 25 ng/mL, 30 ng/mL, 35 ng/mL, 40 ng/mL, 50 ng/mL, 60
ng/mL, 70 ng/mL, 80 ng/mL, 90 ng/mL, 100 ng/mL, 200 ng/mL, 300 ng/mL, 400 ng/mL, 500 ng/mL, 1000 p
g/mL, 5000 pg/mL, 10,000 pg/mL, = 100,000 pg/mL WIRES] DNA 3, o& 5o, & DNA, 4d& =91,

A DNA(E E9], &7 Al DNA)E 2+

3 AA] el A, circRNA(E 59, circRNA A|F ZAE e ZAE T circRNAY XA FHA)+=
A J|Fo R = wEALEE=Y 0.1%, 1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, 10%, 15%, 20%, 25%, 30%, 35%,
40%, 45%, 50% WREe] DNA %S 7HAH, o714 F FEULHE #a= USAGEREHHE % 4
HypSdeHE Ex9 F Aot

g AA] el A, circRNA(IE E°], circRNA Al ZAE T ZAE TE circRNAY AAANA FA) &
0.1 ng/mL, 1 ng/mL, 5 ng/mL, 10 ng/mL, 15 ng/mL, 20 ng/mL, 25 ng/mL, 30 ng/mL, 35 ng/mL, 40 ng/mL, 50
ng/mL, 60 ng/mL, 70 ng/mL 80 ng/mL, 90 ng/mL, 100 ng/mL, 200 ng/mL, 300 ng/mL, 400 ng/mL, B+ 500

ng/mL V] FHe] Tl (o & , Al daA(CP), & £9], 34) 29 Ze=t).
3 AA] FeEfoll A, circRNA(ClS 59, circRNA Aok ZAE T ZAE T circRNAY XA F704)+=

circRNAY] Z&] 1= (mg)¥ 0.1 ng, 1 ng, 5 ng, 10 ng, 15 ng, 20 ng, 25 ng, 30 ng, 35 ng, 40 ng, 50 ng,
60 ng, 70 ng, 80 ng, 90 ng, 100 ng, 200 ng, 300 ng, 400 ng, T+ 500 ng "] 9o @z (dE S0, (P, 4
g E9], a4) L9s Zer.

3 Al FEfol A, circRNA(IE 59, circRNA A|F ZAE e ZAE T+ circRNAY A A FHA)+=
Ao]%= 0.1 ng/mL, 0.5 ng/mL, 1 ng/mL, 5 ng/mL, 10 ng/mL, 50 ng/mL, 0.1 pg/mL, 0.5 pg/mL,1 pg/mL, 2
pg/mL, 5 pg/mL, 10 pg/mL, 20 pg/mL, 30 pg/mL, 40 peg/mL, 50 pg/mL, 60 pg/mL, 70 pg/mL, 80 pn
g/mL, 100 pg/mL, 200 pg/mL, 300 pg/ml, 500 pg/mL, 1000 wg/mL, 5000 pg/mL, 10,000 upg/mL, =
100,000 pg/mLe] circRNA =5 zZt=t}.

AE AAl oA, circRNAE AZvlEIHY], oE So], 94 A=RvtEady, oF S9, FPLC(HS 59,
A4 = 9AF FPLC), HPLC, HIC, AEC, MMC, Z+ X3} z=vnlE1eiuld o) FAHt.

=
o

AR A Fejoll A, Edoll 7AE dole UL circRNA 2 LinRNAS i3l ZejginwZa s &3
H A T circRNAY TH-38 JT o2 HE 9 circRNAS] AAg] oz 2182 4 Q).

Ar A Felo A, Hol= 0.5 mg(elE Sof, He% 0.6, 0.8, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 20, 30,
40, 50, 60, 70, 80, 90, 100, 200, 300, 400, 500, 600, 700, 800, 900, 1000 mg, ¥+ I Z¥)2] circRNA
Fe e AT . B oWe 09 FR st dela fae

w4 A

AN AA Fefoll 4], ol ZAlE dole] UL circRNA B 1inRNAE FHrale ZElgRwEdleE =] 23
H Hd EE circRNAY TRt DO ZRE S circRNAY 5 & AAste 4 o=z AH-8d F Q).
© ERE Edol JAlE sk o) e WA =UE ARSske]l FH-3FE circRNAS] L] £RE WEHoR A
gokhs e 2

A AAD el A, 24 WS ARvtEadY], dE 5o, A ARvtEIHY, odF E°], FPLC(dE =
o, A4 & 94 FPLC), HPLC, HIC, AEC, MMC, =+ 3 AZwEIAE A3l circRNAY &5
AR

AR A Fejol A, B EA PHe 50%, 45%, 40%, 35%, 30%, 25%, 20%, 15%, 10%, 9%, 8%, 7%, 6%, 5%, 4%,
3%, 2%, 1%, 0.5%, W= 0.1% vwke] Fo] F5 AARSD)IE 2t=th. 48 A4 FejellA, RSD= 2, 3, 4, 5,
6,7, 8 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, Hx= 207H9] circRNA AlZell 7Iwkste] Akt
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200,
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100,
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[e)
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L

R
A =
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o gkael A}

L

23S
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s
]

o
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=

=

J2] de] =AE Aok 30%, Ho%E 40%, ZHo]%E 50%, = o
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B/\}D
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Aol 40%, A% 50%, HAX 60%, HAZ 70%, HolZ 80%, Ho% 90%, T Hol 95%+E
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FeolA, W AEE A48 AT FA/35E 9] A9 deREA AsE F don, oA W A%
=4 B Jhagel BReld & 9, B4 44E Fdol BAE £ =S, A%, WP, oF A 2
o maAy JMe Eged Agsl ZaAdm & AW, oo dAHE AL ohn. AR AN
e, old@ 4L 2o/AN ol FE/AEgo] I oa) AeiHm, o2M Y4B FA Aol
golstl & = YES, <l-vhel A4 whEa 278 & Advh

49 FYYuFIALE =g 4

B owe dE Sol, AxY /& wE A FHS EUHE cirRAS AHHE YU ATI. o8
of, VA A2 A4slt v A85E DA #aE A9l 94 92 8k Ad, 1o waw mel DM Y, =
oAl BAHoR HANA 9 A EMES(AE Bol, Aue BA b g3 wvia)E m9d
DNA e EFT 4 Atk DV 2 R B 040 BQvielf AW 2 Axd AW, dad $9-17
Sovlel i, BAvolE FESY] A% AW A A A, AW wAY AT mh AW, Wi g
gl ol d, WA el Aud ool Eejrjehal A W (PR) FF Ei Edviolfw, Lenieey
= g @4 L W BA EFRL SN AG EFE 25 dolrold L o5 2qE =Y
AR olo] @A AL ol TR JEE gl WRE & vt

circRNA= 3}8h4 ghd B ma] dAe EFSARE ofd A H= A2 obd 4ol o] 8rbsd 7l uet
Azxd 5 Avk. A5 A FelelA, ¥ 13} 755 B A RNAE d33t B AstEe] Zdo 7=
circRNAZ AT & Aot AFst T= ddste] WldELS dE S, e, aad, AIHE
gfolAlold, E= 2EAY-Fv B 2 s Fa dold & Ak AEA FAH 53 AEL EA
A2 e BARE A2 . dE S0, 2ZHE 27k, Ao 2SR ERSpHntR)® 7HAlE AER
E dlojAlojdoll ARgE 4= dnk. o Wl mEW, 'd Jte ZYn S QB E(AERE), 93 9d-vte
DNA E3= RNAS=, 27H9) ®eko]l &/d3) Aol @l-7be AERES WAE 4 %S, linRNAS & HFo] et
I 2AgetES AAE & vk, A, AZHUE YIS 1inkNAY BXE 2719 o] gol Aol S Ful
sto], circRNAE AT 4 Arvk. I AA] FEjolA, DNA E+= RNA 7HAl= 93 ZwId e =9 A
AR ATk HIAIRARD d2A, 27H= cire 27 B A9 7Y ¢ Ao

AT AAF Bk, AAE A3 circRNAZF 1inRNA

T g2 doflA], 1inRNAY] 5' &= 3' o € Al
o S, 27k euae A

°] 5" ©-E linRNA9] 3' ol 2ol Ao =
° EE, 19 2E vpole s, 3

de TP F . A PRAYdE 5 1 JIEE, gluaglo iy fed
T AU, SELEX(H =4 F4-3hell o9k 2jt=e] AAAQ Jshol o Aded 5 .

T o2 dlell A, 1inRNAE Aol shfe] v-dak BojojelS ARE-groax Adste AL ddskd 4 gtk
& 50, Holx= s Hl-Fit HolojEl= 1inkNAE AP stetAAy Astety] fl8f 1inRNAS] 5' &ek F79
T

3w $2o 99 i 5% Wsd 4 Avh E g dold, Hojw shtel u-uik ool
LinRNAS) 5' g i 30 wge] S 6] mE O Rad Adm 4 . w-sa melold: 5%
EE oY & vk, WATH d2A, w-s RolojElE 254 A7, o4 A, AR AsH o

e 949 F gk ® B A

b

4, Em= A bsd Ads Q) mA, u-83k molojEi= o] Aol
A molojelolth, F7be] ® ThE HARHL d2A, W-3 Rolojgt emiFUeEs Et = &
oloje], olfit) Relol 7)AE wheh 2& ghepr E w-slt @AY & g}

T U2 9o, 1inRNAE Ap7]-2Zghol ol & dgsteAY Adstd 4 k. AP AA] FEH A,
linRNAE 2p7]-gfo] Ale] sl FX FE MES X383 = Qrh. & 02 AA FdolA, linRNAE #A7|-48 3}
JEE, o& Eof, 5' 2 3 2Zgo)x ARF, v A7]-d¥s) & JEE, o709 15 1, 17 1, =
% 11 JIEES X8 = . OF [ JEE Ar|-2=Zgo)]d AL uAeg=l o T4 v v
FAA td2FE AR Ar)-2Zdgeld iy QER-dE g, 2 g EgS| Hv(Tetrahymena), Alolx
g glo} oli}ufell Ll (Anabaena) E2]-tRNA-Leu £}, = HEZS WY Z2]-rRNAY 7HA A<D (IVS) rRNAES
e 4 Q.

5 AA e, ZYYRFEUeHEE 2] QER 9, JAY 2F [ Ev) JEE dHol 3 dnk 7
F 1 &9 9EE P 5 Huks 3 5 gk, Al 2 A2 ojdY Jd9gLe v AEE A o] X
& AT 2 1 S JIESS 2-54 o g e W7h5E 53 nRNA, tRNA, B rRNA HTAR
FEo a5 A AAE EHujsts A7]-2Zge]d gEAYeld. S, RNA A QA &4, 49
Ad H7HAE 873814 oW JEE AAE A7]-Fugt.

il

2/ :
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A% AN FElA, 2F 1 S0 QEE BHe] 30 w2 OF [ Fv) AER w5 Awe Aokt

Zo} olifrlolu} ) -(RNA-Leu §A%4, Ei BlEels] Y e -rRNARSE 9 Rolt,
DA FEelH, 2§ 1 Sl AEE W] 30 A% W 0% [ Fv) AEE BHe] 5 2w Aohwuiy
o} ohupulelit Tel-tRNA-Leu AARFES Zloln], 3' ol whAe Al oY e Tgsw, 5 o
e A2 o9y 99e TP, AL o9y e o WA 5070, el Sol, 10 A 157(e

2 59,5 ]
10, 11, 12, 13, 14, =& 157D HERFEULLEEE 238 = A3, A2 ofdy 9L o5
Y= 5070, & Sof, 10 WA 1570(dE 5o, 10, 11, 12, 13, 14, == 15719 i FEHLEHE=
8

hva [e3}
E2UE T R

il
o 2

T O P i
)

AN Al FEA, 1F

U Z2]-rRNARS-E ¢] Zo

" A2 od™ 99 EF3L
EE T 5 Ak A2 o]dy d9S I AL ojdY I

10 WA 1674( 2 Eof, 10, 11, 12, 13, 14, 15, =& 16719 B FFULE =S £ 5 gla, A2 o

9% 49 dE 5], 6 WA 5070, dE E°1, 10 WA 167H(lE E°1, 10, 11, 12, 13, 14, 15, H& 16

‘_E‘>—<
l
o

45 ]
EFE F x, 2F 1 F) =R 9
dE 5o, 2 WA 167], odE &, 10 WA 1670 (&
5 .10, 11, 12, 13, 14, 15, == 16709 I RFEYLEH=EE X3 4 a1,
A2 od¥ FAL o E 5o, 2 WA 167], = 59, 10 WA 1670(E B, 2, 3, 4 9
10, 11, 12, 13, 14, 15, == 1671)9 2R FEHLE =S 2838 4 Q).

AR AA oA, a5 [ v JEE el 3" Adte 48 &
AL AA Gelo A, 2F 1 v JES o] 5 ik X3y &

T T2 oolA], 1inRNAE 1inRNACQ] 5' ¥ 3' whiojAje], Hto] wiE o] dZd" 9xF, &4 AW Alelg
e fsls v-gak ZojojEd 93] AP AY AdsE 4 k. 3k o] 1inkRNAE EARRE &
.

o,
£
r

E B gl sl A8sEAY AdsE ¢ ok $A7 Gl AABHe d
A-FEE 454 Y, FED ATA-FER 434 D, 9 U2 0 g, 9 Ud BaEe gad. 2
gol AR o= T A, F5 AY, ole A, ¥W AF, 1wy AY, I3 AF, AFA
A, sl ATANM B WARS LI,

T U2 doA, 1inRNAE 5' Uek Fodo] H 30 Wk Bte] 2]ty RNA DS x4 . gluay
RNA A& AMdo] grAde iAo &5 4 HE o FHHez Jd4Ad 4 i, 5 g 4 3
ok o] 2Bz RNA A del FRFeR AA" HE=E AR 3@E A, o2 1inRNAZF 4P stEAY
AstEeE AL FEE & . = gE oA, 5w 2 3w

5 Ak o] 2lRAke] RNAY FRAH R A7
1 AEEE A9 1A 5 BE Y nNAZE Tl dexl ohgd w, i dd ol el (2

[€] = Eﬁ
tolell @AEE AL o) & AHESte] gholAleldel Hgd § dFsHAY dAMstE = AS FEE 5 9l
tho B e A 13k FFE EE LinRNAY ARESEY] A9 BlRAde] HiA@AQ o ke HE =S EYA
7IAY sfrAeR AdA7l= e B-gdd H52 vjs 53 &9 AUS20030082768 % ¢ 7] Ao 9lom,
ole] g2 1 HAZF B Fx= e
F7he] otk oo, shetA AFs WS ARESEke] circRNAE AAET S oltk. oled W 29 353
(5 0], &7 9 opx=-7lk WY, E= 238 7bed 971, &dd AE, EAF2oluEolE gho] A o]
A, drletrd-oldl Zha, 7] WY, % oolge oo 23S FL 5 ARt ol FAHEE AL

ol

T e oo, 99 ToluniIaeEst A RAS A4 A8 RAE A2 Ak gsA s
FEULHE TP AL§E (B Bol, @ Al a) AR, 4F FelguyIeerst: 2%
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2 THHA Guvh. A5 AA FEjelA
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(A

14, AlEs 43 Axojrt. A5 HAA oA, o 7AE ZYRFEUEHEE X3

EE AT AEY 5 U odE B0, £dd 7AE ZEEEREUEHE

Sl AEE o], Fgol(E. coli), TEAH ZAA(AE 59, Z=HFA B (Haloferax
volcaniii)), 2~ R}~ (Sphingomonas), Alotudtg glol (s £, AW ZAF~  AEIEA
(Synechococcus  elongatus), =¥ EZE|W(Spirulina)(oF2EZ23 2 (Arthrospira)) 3, %2 AJUFZARE] A
(Synechocystis) &), ZEMEU M2 (Streptomyces), LE=FAHZ=(AE E9], =F-oloF(Nonomuraea),
e 2~ E 2k (Kitasatospora), W M EH]I T (Thermobifida)), BPFEF2(Bacillus) F(dE Eo], npdF
2 ABEg A (Bacillus subtilis), BFEF2 ¢tEFFA]~(Bacillus anthracis), ¥FAF2~ Al#l$2(Bacillus
cereus)), HIELZZH Bt Eol(dE Eol, F2IEd g ot (Burkholderia)), ¥FZZE vt gol(E E91,
ol 2ute| 2] & (Agrobacterium)), FFEREUZ(Pseudomonas) (¢S B¢, FEREUA FE tH(Pseudomonas
putida)), B <@g Elold 4 vk, A MExe= wg wiAdA A & Adrk. 4 MEs AETET

of g9 5 it

AZY 5 oleh. Q% AA GelolA, A8 A
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A 3 Aaze|tt. di AA] FejolA, &
AbZFRu A 2~ Al 8] R o}l (Saccharomyces
Al2=(Brettanomyces) &, FZRAFIEM|AZ2
ob(Pichia) F)olth. AH HA] Fefoll A,

3
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[0310]

[0311]

[0312]

[0313]

[0314]

dFAA eItk IR AA e, TAE I AxE AE IS 2F AE, U GAE F2H,
TZ2%, f=duyi, B JHEEZFoIY. A dAHXxX A 2F{F HASH] de FeEdd Ay
(Dunaliella salina), Z=Zdg E7}g]2(Chlorella vulgaris), ZF=zZdg Z#7]dA~(Chlorella
zofingiensis), dIvfERF2  ZFH|LEl~Haematococcus  pluvialis), UWLERE2: S QolRdx

(Neochloris oleoabundans) E & 4l ZF &2z~ (Neochloris) =, TEEAZ HEZ ot~ (Protosiphon
botryoides), HEZ L FZF2 HEb-Yo](Botryococcus braunii), T HEFFT=(Cryptococcus) &, FEER
YU Q2 =¢Elo](Chlamydomonas reinhardtii) ¥ t& ZFu|iZ2u2(Chlamydomonas) £ X33t o

5 AA FEjelA, SAE A AEE AR E AFEoltt. AN HAl JHolA, wAlE 3 AE

Q¥ A4 FEolA, 218 AL CAE AR Axelth, dE Hol, AL WAL AF B, 7
F B, CAE A, X 27, 2 AR AR olFojx ZomtE Aud & vk, 4% 44 Feol
A, Q8 FAAE Qgrelth. A3 AA FeelA, A8 FAAE W-¢It HF SEolth. Ay AN Fejol A,
AW F71AE FHE SRtk A% AA FeolA, A9 f71AE X Atk Q¥ A4 FejelAl, A
@ G GAE ARold. AN FelolA, e AT Agke] AX R -1k T4EE, q€r) ¥
7 ARR(AE Bol, 9Fol, KAL), FAF(AE Bol, &, WMBE, W, F, dh, L AT 2F T
B oast; AA; g, el 2 Suste E@ee dEbsh AE, 9% 2 % 2 GUAS EFSE 299, &
HEE(NE Bol, ), nYol), HAF(AZ Bof, A=, vhi, 7o} 911, B2, BFPH), Tt EN%
(e Fol, E71, slol(hare))9l AEelth, AN Fehel A, A8 ATE 27, oAh) £F LRT =4S
g Eol, &, WAz, g, dFe)), (g o, o8, A9, THE(AS Bof, BE, oAF), ME
NB(AE Bol, WE, ®N), Ex JTAZ(AE Fol, P FHA ATelth AR HA Fejol A,
A% ALE AAERCZ S, TFF, AV, 44F), HEF, BEER, 9F, wE AABE Hxo]
ooAR A4 Feeld, A8 AEE CAE A%, dad 94 ARG B w499 £ A8, A A
(A8 Bol, AUF, RAF, PR, SYR), FANR, Humr), 4%, wmE Ao Aot AA
Feol A, A8 ALE A8 AL £Fe] AXelth

A8 ATE W AGN 438 A A8 ATE YEVSI 52 £ Ao

BRI d AF glol, Wi YA(AB Bol, & EFE) ARG L AR Sof, T §8)
AEWE), doleliE AEigy], o aw 93, ~9 28 aw 93, ATER], 457 937, % o
WEWSIE TIGH ABWSIE AFSE BAL AR EE A5 FHY 7otk ABRSIE A
9 YR 2Ee] A%AoR FRHI Uu ALRORVE el A% Aol Ry B
EoA5d AR 5L M S QAW Aok Bx A4E 2uEe 44 FFe 24 2 & A,
®oagol Ay wWe 99 IeleurIder s fire A4 BE ol e 44 WEe A9, 3
HE& 1 FE@) WA 50 L, B8 2 23(d& ], 5L, 10L, 15L, 20L, 25L, 30L, 35 L, 40 L, 45 1L,
50 L, i 1 &3h)e] B3l £AE ek, A% A4 Fejl A, $Ee 5L WA 10L, 5L WA 15 L,

5L WA 20L, 5L WA 25 L, 5L WX 30L, 5L WA 35L, 5L WA 40L, 5L WA 45 L, 10 L WA 15
L, 10L WA 20L, 10L WA 25L, 20 L W 30 L, 10L WA 35L, 10L WA 40L, 10L WA 45L, 10L
WA 50 L, 15L WA 20L, 15L WA 25L, 15L WA 30L, 15L WA 35L, 15L WA 40 L, 15 L WA 45
L, ®x 15 W] 50 L] F-IdA Fadd 4 vk, dF A Feoa, AEdg7= Holk 1 go] 93 RNAS
A = otk AR AA FEol A, AERSIE 1-200 g2 93 RNA(YE E9], 1-10 g, 1-20 g, 1~50 g,
10~50 g, 10~100 g, 50~100 g, 50~200 go Y& RNA)E AAHE = Avh. dF HAA FeoA, VAH= g
dHT(AE £, FHT 1~200 g), 3&F Ev g (dE £, I & v 1200 g), e @ Al
F(AE Eol, AY Eve 4T 1~200 g) SAHEHT. A5 AA FHA, AAF &S TV A& sty

717} dEow o]gd £ YrHeE o], 1, 2, 3, 4, 5, 6, 7, 8, Ex= 9sjo] BT}

2 e

s

2ol 7IAE circRNAE AlFst= WH2 o& 59, 9 [Khudyakov & Fields, Artificial DNA: Methods and
Applications, CRC Press (2002)]; [in Zhao, Synthetic Biology: Tools and Applications, (First Edition),
Academic Press (2013)]; [Muller and Appel, from RNA Biol, 2017, 14(8):1018-1027]; 2 [Egli &
Herdewijn, Chemistry and Biology of Artificial Nucleic Acids, (First Edition), Wiley-VCH (2012)]el 7]
A=l glrt. dF FHHEFIULEEE Axse thE WS dE 5o, A4 I AN02022/2479435.,
= E3] AUS11000547%, =r#] 70 AIW02018/191722%, =rA| 371 AIW02019/236673%, =A &/ A
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[0316]

[0317]

[0318]

[0319]

[0320]

[0321]

[0322]

SIHS31 10-2024-0118174

1102020/023595%., Al &7) #W02022/204460%, A 370 ANW02022/204464%., 2 A &7} #N02022/204466
ol Z1A =] STt

circRNAE sk ohekgt A2 w3k o2 o 7|AlE o ti(elE 5o, w7 53 A|US6210931%, W=
53] AUSH773244%, W= 53] AUS5766903%, W= 53] A|US5712128%., W= 53] A|US5426180%, W= &
71 A|US20100137407%., =+A1 70 AIW01992001813%, =] 71 AN02010084371%, 2 3 [Petkovic et al.

Nucleic Acids Res. 43:2454-65 (2015)1& #F=38l™; ol& Z2te] Y& 1 dA7} Ed Fx=2 E@%EH.

43 FYuigdens
2 e circRNA 2AE, 9 circRNAE Alx 2 AAleles Y-S SA0=2 vt A7 A FEjo A,
circRVAE HnRVAS Y8 AFRTHAE Sof, mad ol Aol de] oa Ei A7k-Ful Rutel sl Egs
=gl el el Slal). A A4 FeEelA, liRNAE B AR EACE s FY(dE ol o
SRR EEIE R S U e

l

circRVAE Sh} ol =y MY, sht olgel w-my MY, EE olEd x¥d ge 5L TRF
Sth. circRiAE sht ol =Y Ad, dF Eof, FegE=e] BAe aYshs 19 Ade ETFY F 9
G zzkel 39 AQE U dud AY FARES) BE R} olgel 24 Ad, BE oEo) 2yl 457}
S8 428 F Atk circRVAE skt olgel v-mg AY, B Fol, BH, dAd BN wx A3 5

l

o

=

o] ,
Hog Agste H-my HMES ¥ £ Jul. circRNAY EME o2 Bo], Al 53 T/ AN
2019/118919%, AIWO 2020/023655%., AIWO 2020/180751%., AIWO 2020/1807523%., AIWO 2020/181013%, AIWO0
2020/198403%, AIWO 2020/257730%., AWO 2020/257727%., AWO 2020/252436%.¢ 7| A|&o] glom olE zbzt
& Bd 7]AE circRNAo| #3lo] Hz2 I gd).

HAAE = circRNAS] A7) B A" A g 433t 9l A7 AY & Ut}

A8 Sol, AAEE circRNAE Aok 20,00074e] FEULE =, Holm 19,0009 FFFUSLE =, Hojw
18,000719] FEALEE, Holw 17,0007¢] HEALEE, Hol 16,000718] e SEE, Hol% 15,0007]
o F2HYQE =, Ho® 14,0009 FEHLE =, HoJ® 13,000/ FFULE=, H® 12,000/ 2
AeEE, Holw 11,0078 FEALEE, Hol% 10,0009 FEELE =, Holxw 9,0007e] FrEueE =,
Aol 8,000/ FEASEE, Hojw 7,00070¢] FFEALEE, Aol 6,00070e] FFeLE=, Hojw
5.0000e] §RAQES, Aol 40009l rEALEE, Aol 3,000h8] AL, Aol 2,000/

2eoE=, Hojw 1,000/ FEALEE, Aol 9007)e] FEeE=, Holw 8007)e) FrEUQE =,
ol 019 RALEIS, Aol s00le] FFALHE, Aol 500kl FEALEE, HolE w0719l
FEQEE, Hojw 30071e] A E =, o 20079 FEALEE, i Holw 1007]e] e Qe =]
Zolg b4 4 9t

& Eo], HAAEE circRNAE °F 20,00070 wRbe] F2HSHZ=, ¢ 19,0007 w|¥e] wEHHE, o
18,0007) mwke]l FEHQE=, <F 17,0007] W FEELE=, °F 16,0007] mvwte] FEHey=, o
15,00070 mwke]l FEHQEl=, <F 14,0007] WY FEELEZ=, °F 1500071 wvwte] wEHeE=, o
14,00007) mwke]l FEHSEI= o 13,00070 mwke] REHSLEI=, oF 12,0007 uwwre] FEYOE=, oF
11,0007 ®wke] w2 Qe =, °F 10,0007} wwke] FZHSE=, °F 9,0007] mwte] FE e =, ¢k 8,000
A wiwke] srEdleE =, o 7,00070 wiwte] wEElQE =, °F 6,0007H vwte] wEH LE=, °F 50007 W%k
o] FEUQE=, °F 4,0007] wRke] FEHQE=, °F 3,0007] m¥ke] | RE =, °F 2,00070 w]Rbe] wE
HloE =, °F 1,0007] wRte] FEH S E =, °F 9007) wRte] wEHSE =, °F 8007 mwre] FEHQEHE, oF

70070 wREe] FEELEIE, 9F 6007] w|whe “iﬂﬂoElC, oF 50070 wwke] wEHQE =, <F 4007] wREE]
FEHLEE, ¢ 3007 HTre] FEHLEE, oF 2007 H|Yre] FEHSEE, mE oF 1007 HvHe] FEH S
El=9 dolE 714 4 9t}

oAE B9, AA=+= circRNAE 9F 100719 7l LEl= WA F 20,0007 wEHULE=(AdE E9, &F 1
Mo FEHALEE X <k 500709 wEHLEIE, oF 10079 FEHEE WX ¢ 750709 wEHLEHE,
100789 FEHHE WA oF 1,000718 FEHLEE, °F 100719 wEdSHE WA °oF 2,50070 9 TTEEﬂ-C-’—
H=, oF 100709 72 HE= A of 5000709 FEH L=, ofF 10071 w2 LE= WA °F 10,0007H¢]
Y=, °F 500709 wEHLEE WA o 750719 wEHHE, o 750719 wEHHE= WA o
1,00070e] wEHHE, °oF 750718 FEULEHE WA oF 1,25070¢] wEHSEHE, °F 1,000709] wEw2H
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= x 9F 1,250709 FEEQEI=, oF 1,000702 FEELEE WA <k 2,000719 QL EI=, °F 1,0007)
o] FEHeHE A ¢k 50009 FIEFELEE, & 250/M9 FEHALEE=E WA ¢k 5,000719
FEYLEE, ¢ 500079 FEHLEE WA ¢k 10,000719 FEFULE=E, ¢k 500079 FEFHLEHE XA
ok 15,000709) ¥ LB =, ¢F 10,00071¢] FwEFHLE= WA ¢k 15000719 FFHSE=, °F 15,00070¢]
SHE = WA ¢F 20,000719 wEELEE, °F 100719 FEALLE =, oF 200719 wEELEE, ¢F 300719
FEESE =, oF 400709 FEELE=, o 500712 FEULEITE, ok 60079 FEULES, & 700709 FF

il

AOE=, oF 80074e] FEALE S, o 0019 FFALES, o 1,009 FEALEE, o 1250709 72
AOE=, o 1,500709) FEALEE, o 1750708 F2ALE =, oF 2,000 FEALE=, oF 3,000

FEALLE=, oF 4,000719] wEHSEIZ, oF 5000712 wEHE=, oF 6,0007] FEHLLE=, <F 7,000
MY FEElLE=, ok 8,000719 FEHULE =, oF 9,00070¢ FEALE=, ¢ 10,0007 FEHULE =, oF
11,00071¢] FEaSE =, oF 12000719 FEFHLE =, oF 13,000719 FEFALEE, oF 14,00079 FZA L
El=, °F 15,00071¢] wEHLEE, °F 16,000709] wEHLEE, ¢F 17,000719 7FwEHLEE, ©F 18,00071 9
FEALEH =, ¢ 19,000719 FwEUHLEE, E 9k 20,000719 FEULEE)S dolE 714d 4 ot}

wSeloll Al Wl wE EeR Ry I E9E HAEOoRREC| circRNAS] A= @ B olF-
7Feb circRNA, 22F FZE R8s circRNA 2 99 23 FRE ANS= circRNA, EAE EE vEAd
circRNA(AIE 501, & AE FolME, ¥4 A9, PAHEEAE, FA-2AD)E E3sh= 999 F79
circRNAel wisf =34 < vt

AAE 98] AYE= circRNAE A A DNA T2 RNA FEH A E(d S 5o, oluld, EuY, FolwAl,
AEY, L8d, EE= o]=A)E E33 £ YA, circRNAE H-Hd B (S, ¥yE) YY), FEYoA=
7 AFE, By BS X9 5 k. A5 AA oA, FAE 98] AEEs= circRNAE A HA mEEL
Al=o AT, circRNAZF WPEE F$, ol ¥dd JRFIUQA=(dE 59, ¥dy A9y =& W
gy A BoloEE di3) e Hidd wEUAEt AA(AE B0, e AE ToME, TATRE
QoolE % zAERolu|do]E)S FHT 4= qrl. dubHom | o]#d WMy RNA EAE AAA I FF
oAl 93k FMERHE A7 el EQET. B dHe o) AR T HE circRNAC] I W
2 AW0 2020/198403% 0 71AE AFry] AHS E3H3}

AR AA FEoA, & 2] circRNA?] Aoz RE FIEYOAE EE FEYOAET AZAL HEgH
FEY oA =0tk B AA o)A, MAE circRNAY] RE FIEY o= EE= FIY QA= dZe ¥y
H gEHAE Y. "HAX g BE FEYAEYF HEH wEH A= circRNAE dIAE A HAT
AR MYPHAE Fom, 5, 4, 3, 2, =5 VUl o3t Hd A wEHlAN=E TS & ok, dF 4
Al @Elell A, circRNAE 5, 4, 3, 2, & 17 o|ste] ditARl wEHAEE 29 5 k. A5 A ¥

oA, MEE circRNAE Hoj= /(& E0], Hoj= 2, 5, 10, 15, 20, 30, 40, 50, 60, 70, 80, 90,
100, 150, 200, 250, 300, 350, 400, 450, 500, 600, 700, 800, 900, 1000, 1500, 2000, 2500, 3000, 3500,
4000, 4500, 5000, 5500, 6000, 6500, 70007 Ei 1 %3) WIHE FIZHLA=E xIsi, A7), o
HololE], B 7wl oA =D A digh WS xFsteE Y] duE HEe v E RNA ALl =Y
H AR(AE 5o, 7247t FEA] s ZHEHE olv|xihE HAsta duld MgS wEEkA] ke A%
-
%

oo 7|49 circRNA W& 4=

U]
Iy
g,
Ruj
1
e
el
X,
g,

Zzte] mge FelREsE A = $AYY # vk, SAWESE oF 5 WA o 40,0009] obv] A,
oF 157) WA oF 35,00070] o}v]aAt, oF 2070 VA ©F 30,000749] obvlmAt, oF 257 Vi< o 25,00074¢] of

o}
w2k, ok 5070 WAl oF 20,0007H€] obwlwAF, ©F 1007H WA oF 15,0007H] ofm| Ak, oF 20070 WA oF
10,00071 €] ofml ik, oF 50078 W] °F 5,0007H9] ofw]=4F, ¢k 1,0007] WA °F 2,500749] ofw]=4b, W& 1
5 Atolgl lele] welel Aolg A & ek, AR AN FElelA, FeFE=E o 40,0007 vlwre] ofvlxw
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A, A AEe] Hole= 107H z0e] FEdl e =] ootk g AAl FEellA, EEA AE 157 23
o] FEY LE=e Aol(d= , Aol= oF 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 70, 80, 90,
100, 120, 140, 160, 180, 200, 250, 300, 350, 400, 450, 500, 600, 700, 800, 900, 1,000, 1,100, 1,200,
1,300, 1,400, 1,500, 1,600, 1,700, 1,800, 1,900, 2,000, 2,500, W& 3,0007§¢] FE@lQy= ®E= I
Zipolth, AR AAl FHA, FA AL I HArF B FR2 xgHe A4 53 3 A
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S EPAE ZPSAY, Feag Aoy, 4F
e A S HEPgE ZPAE Zerh o AA FHdA, ZYAE ZAosy
= ) J

AR AA FGEleA, Edo 7AE ZYRFEULEEE s ol iR lEg WY Prﬁ(IRES) felat=1
3 AR AAl GelolA, IRESE sl o)itel @ Mdo zH5rlsstA £ B9}, 779
d Mol 2HsrtsstA dZ2"Ee) . AAl oA, IRESE olF TR RE}F 7Y Ad
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i
o
0%
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i)

ZYYRFEY e = ¥3A7E ©l A IRES e4E FI glrEHS ZAFd S e RNA AIS

Zotsith, AR AA oA, IRES 84E Hojk ¢k 5 nt, Fojk < 8 nt, Ho%E <9 9 nt, FHoxE < 10

nt, AoJ&= 9k 15 nt, A= °F 20 nt, FoJ% ¢k 25 nt, A= 2k 30 nt, %= °F 40 nt, HoJ= °F 50

nt, AoJ%= °F 100 nt, FJ%= °F 200 nt, A% °F 250 nt, A% <F 350 nt, =X Zol= <k 500 nto|t}.

AR A FeolA | [RES &4E Hlolda, ¥F5E, £t =223 (Drosophila)E F38lA| 4wk o]0 A4

£ AL obd f71A419 DNAZEE Feect. ol23k ulolz]~ DNATE EMCV cDNA 2 Zg] Qulole] cDNASHS] )
= 2 W, oldl FHEE AL opn. & A

A1 2 DNA(cDNA) Z2H-E #d9E Al el A,
[RES 8471 5= =2438 DNAE =242} A8t =7}2~F (Drosophila melanogaster)Z5-E <] <k}
tjo}(Antennapedia) FARES EsFeARE o]o) AL = AL ofUt},

217

o

A5 AAl FHoA, EASE A9, IRES A4S Ef-8F 5 viol)&, EfjolEnt(Triatoma) Hiol2]2, E}
A ¥ H459 vlolgl 2, Y5o] vlol#] A 40, £#HF A2 <Y EHSolenopsis invicta) HpolEl A 1, iﬂi/\]

3}t] (Rhopalosiphum padi) HFol#|Z, HAUHZF nfole] 2, A3t EE|onfol) 2~ 1, ZHE-9-Elo} ~E(Plautia
stall) & wpolglz, Jhgpu]2 W wpolg|, QIZF gwnlo]E| A 2(HRV-2), ZHRUA7E Fol=EhE
(Homalodisca coagulata) vfole]z=- 1, QI WAy nlojeix §8 1, @20 ~7l Fola et} nlole]2- 1,
S|WEH] (Himetobi) P wlolglz, C¥ 29 mlol#jx, AY 7Hd nwlolg]x, BY 3+ wlolg]x, FAY
nlolE 2, Q3 dHZnrpo]lE A 71, & WG HpolE 2, AEZuA Q B2 Fo}(Ectropis obliqua) IZ 22—
AF vlolg] A HAIESE wlol#] A(EMCV), =&24Fe} C Hlolel2, AFA¥ EHFE (Crucifer tobamo) Hpo]# 2,

Ar=gbn] why] wlold A, A vlol#d A4 AHAF vlolgl2 1, B A AE(Black Queen Cell) Hlo]g 2, AQE
AP mhe] wpeles . 2H W H$E wlolHA(ARV), 34 9 wiu] wlolx, 3u|AFa Sl g7 ulo)
Y, 1HA HAG ublelyl 2, <7k FGF2, <17k SFIPAL, <1z AMLI/RUNX1, =&Ade <tevtmitiel, <17k

AQP4, <17F ATIR, <1%F BAG-1, <1%F BCL2, UZF BiP, <€I1%F c-I1AP1 , <QIZF c-myc, <13F eIF4G, wF$-2~ NDST4L,
Q17 LEF1, w}$-2~ HIF1 <3}, <1zF n.myc, "F$2~ Gtx, <1ZF p27kipl, <1%F PDGF2/c-sis, <1%F pb53, <Azt
Pim-1, w2 Rbm3, =24} do}¥ (Drosophila reaper), 7F4<¢l 2783 (Canine Scamper), =24}
Ubx, ©1ZF UNR, "h$-2~ UtrA, <1%F VEGF-A, ©13F XIAP, Abglufolg]s, FAlufolg s, dlgavlolgis =24
2} Flojg]l 2, o, A#n] R ol (S. cerevisiae) TFIID, ollZ~. Al H]x o} YAPl, 17k c-src, <17t FGF-1,
dzol gFvtutele| s, &5 FF Hpolg X, ofojx|ulole] 2, AREulo]e 2, o FutolE| 2~ 11, elF4Ge] dlg
SEFH, FA7Ivke] e~ B3(CVB3) HEv FAb7|ulole2~ A(CVBL/2)e] IRES A Eolth. F7te] E b2 Al FE
o A1, IRESE= FA}Z]vlolel2 B3(CVB3)<e] IRES MLo|t}t. F71e] AA] defolA], IRES= HAITYE nfolz|x
(EMCV) 2] IRES M <doltt. F71e] AAl gejolA, IRESE Ebde] w59 ulo]g]x9] IRES A dolt}.

A4 AA] Fejoll A, IRES A D2 oFAE IRES M E¥} wluste] WMEe AMds zherh. A AA] FejolA, of
A8 IRES] mRAEF FEYUQE|EF A/ EAl 4k Z7|7F ofd A9, ofAE IRES A Ee] mix|E FEHEEE
ANEA A7)0l ms wgd 5= gtk dF 5of, 4 A4 %Eﬁoﬂﬁ, IRES A& CVB3 IRES Adeoli, of7]A
g obdleAl A7)E AR R wgddn. 9y A4 FeelA, RES Ade dElsetelel 71(EVIT)
[RES®]aL, 7|4 etk Folieal F7js AEAl 7|2 oA AA FEelA, ZYeRFEHHEE
Aol s(dlE 591, 2, 3, Mgl 7 Aol shtel IRESE EFe),
QR x| el A, [RESE oi; sht(elE 51, 2, 3 57 B L 2o B A FSel =

Zrzke] Wl Ade 3 F e FF Al sy
)

Ad. Ar A4 FeH, EdniIdess 7 s o3¢
RES AQE Egate], A48 FEE(E) 2 Ex FRAP=(B)e B8 2@
A% AN Fejol A, Blo] AR FelewirZel Qe mE RES(AE So], 39 geld AErbsal AW
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IRES)E Egth. & 5o, TR 73Ul =s &3 [Chen et al. Mol. Cell 81(20):4300-4318, 2021];
[Jopling et al. Oncogene 20:2664-2670, 2001]; [Baranick et al. PNAS 105(12):4733~4738, 2008]; [Lang et
al. Molecular Biology of the Cell 13(5):1792-1801, 2002]; [Dorokhov et al. PNAS 99(8):5301-5306,
2002]; [Wang et al. Nucelic Acids Research 33(7):2243-2258, 2005]; [Petz et a. MNucleic Acids Research
35(8):2473-2482, 2007]; [Chen et al. Science 268:415-417, 1995]; [Fan et al. Nature Communication
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Al FHEjellA, ZYRFEULEHEE A 2AER APt dF AA FEHjolA, 2AES YT
Yo EE 9 IAA, @A, HxA, E= o5 3E Xt 5 AHAA A, A4S Edd 7]
AE ZEYEFEUEE 4 ®3A e 99 HA7F gl IAAE et g5 AN FuedA, ¢loe
FA7E e FAAE Ze ZEYEREULHES XFste 2AAES A Y EEERFEYEE(AE
Eol, 938 YU FEALHE)Y Heol7le AdS 93 AMgHTt

Ak 2AES dYgHoR st o]t FUHASl & 24, odE B0, A8HoE Y/Ee oy oz &4
EAE 29 F vk, A 2AAES dgHor B VA" 2AE(HE Eol, 943 ZHYRFEELE
& xdele 245, oAXd va AF o= (FDA)C] 93 S5 EE4 i dolHulo]xd EA" &
g AR F o= shhel tig HgE e mEEA AEE st B84 24S X F vk 2 2
Aok =S g 2/he AEA-FEAFY ¢ Aok A¥ /s Aok ZE&A S Az ol durA 1
HALgS: o & E9], 3 [Remington: The Science and Practice of Pharmacy 21st ed., Lippincott Williams
& Wilkins, 2005](¥<

o Fx= zIg)oA EHE & Uvt. =24 EZY HATA] d= &, 4
A AL, dE 2=2A, 2 244, SREA, A, F3kAl, BEAl,

SR, W, sk, e, 2EAl, $EA (g S0, o

oA AT A 2980 A9e AFHon A7) Folo) A Aok xABel B RAoAW, o
F 2HEe AvHow oo e FRole), dF Hol, H-Az ¥R, oF Eof, W-A% THERAY F
ofol A FYAE ol Aol dAgele] Folo] AP A YRS WISl £YES NI 58
oo Folo] AP e AL G olaso] glom, B NEs e £o8 RS e B
B4 FRHe APoR oed WRL AASI/AY £9E & Avk. A 2YR ot meHE oA
E ook W/EE UE 94 dY4os 9uE ERER, oA &, 94, %, F, 1el, A, vhgs, 2
JEE AEE EZFSE ERER; L/EE Adhon pan x5, dad A3E, 8, o8, A9, 9/Es
ARZE TP 27T LA, ol FAHE AL opr

wglo] 7 AE A 2B APE ofelate] FolA el Ei olFol Aud dole] Yol o8 Az
G ook Quhom, eleld Ax wEe B4 AR $EA L/EE Sh olde TE mx 4R} H3A]
@, olold, Wy AS L/EE MFAY A, AT BASR/AU, ARG, A7k @A
& T3

A5 AAl o, A= EAstE AF ZEgERIFdeds #29 ol tid Fx 71FS 1 ng/ml, 5
ng/mL, 10 ng/mL, 15 ng/mL, 20 ng/mL, 25 ng/mL, 30 ng/mL, 35 ng/mL, 40 ng/mL, 50 ng/mL, 60 ng/mL, 70
ng/mL, 80 ng/mL, 90 ng/mL, 100 ng/mL, 200 ng/mL, 300 ng/mL, 400 ng/mL, 500 ng/mL, 600 ng/mL, 1 pg/mL,
10 pg/mL, 50 pg/mL, 100 pg/mL, 200 g/mL, 300 pg/mL, 400 pg/mL, 500 pg/mL, 600 pg/mL, 700 n
g/mL, 800 pg/mL, 900 pg/mL, 1 mg/mL, 1.5 mg/mL, Hi= 2 mg/mL ©]3te] A3 ZglwIFa e = 2419
<A olth.

IR AR FEfoll A, ZAE EAEE 943 FYUYHEFEALHE E29 ol giE Hx Ve Ak A=
el & gryFEUeEs B9 Hojxw 30%(w/w), 40%(w/w), 50%(w/w), 60%(w/w), 70%(w/w), 80%(w/w),
85%(w/w), 90%(w/w), 91%(w/w), 92%(w/w), 93%(w/w), 94%(w/w), 95%(w/w), 96%(w/w), 97%(w/w), 98%(w/w),
99%(w/w), 99.1%(w/w), 99.2%(w/w), 99.3%(w/w), 99.4%(w/w), 99.5%Cw/w), 99.6%(w/w), 99.7%(w/w),
99.8%(w/w), 99.9%(w/w), T 100%(w/w) FAFo|ch,

U5 AA FeoA, ZAE EA%E A8 YR FEULEE A1 g e Hx VEe A ZAE
o & dRwyEdE= A 0.5%w/w), 1%(w/w), 2%(w/w), 5%(w/w), 10%(w/w), 15%(w/w), 20%(w/w),
25%(w/w), 30%(w/w), 40%(w/w), 50%(w/w) olsle] A3 Zg g LE= Exlolt}.

A5 AA e, 2AE W EAste UHE ZYR I s Bx1 kol e Zx e A
z2AE WY F HRFEFALE=E B2 0.5%(w/w), 1%(w/w), 2%(w/w), 5%(w/w), 10%(w/w), Hi&= 15%(w/w) ©]
ko] YA " Zgg v EeLE = Aol

U5 A oA, ZAE U EAste 28 UdE 2 A8 g wEHoEE Bxe] g oig 3
Z 72 A ZAE WY F dRFEHXHE 229 0.5%Ww/w), 1%w/w), 2%(w/w), 5%(w/w), 10%(w/w),

15%(w/w), 20%(w/w), 25%(w/w), 30%(w/w), 40%(w/w), 50%(w/w) ©]3}e] Zgtd UZd 2 Ay ZygrwId
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oln|Hlo|E, A ZT|olu|HolE, &7 = o}y

i

)

]

>4

El

©

m

m
flr w

m I

i

AA ol A, dlol7l= A AFe FARA Ak, FoleA @A, veEstE gAl, Ywdx @A, =
A 5 o] A e AR glvk. 5 AAl el A, dor|E AY AFS JEZFEIE S
HeolE, vyEZyzz We-d2Ed, FE-93y vyEZaz Wel-d2ed, gxden, &
ojvl, Z(Egvgdelnl), Z(HEZHENo|T), FejZzzdlo|yl, opu=FgIAA=-Fg o}y,
SA-Hou| -b-A| S REAEY | AH 2N, A and, ZEe-vHdetr] )oY HE Aol E, &
), ZE(Bl=HY), EE(ol27d), Fol3t Aoid, Wy, JEA 1,2—E1%311¢%—3—Eﬂ1?ﬂ%%
Z23(DOTAP), N-[1-(2,3-TSH e UdA)Z2F]|-N N N-Egred 2y FEalo]=(DOIMA), 1-[2-(9
Aol g -2-& el d-3-(2-3| =5 Aol E) o] mvhE )35 F22ko] =(DOTIM), 2,3-T] el dSAI-N-[2(2=7 2
zopu] ) o & -N, N-T] W d-1-Z 2 gojul i Ee] E70 2o o] E(DOSPA), 3B-[N-( N\N-rjwjelopr) weof wh)-
ZhEntRd | FH2HE s|l=2E 280l =(DC-Z<~HE HCD), Yetd ol =a84d 2529 d(D0GS), N,N-
tadold-N N-tWd ety B Rvlo]=(DDAB), N-(1,2-tn|g]~g S A &2 -3-9] )-N N-T] W] & -N-3] == A] o]]
9 dry HEulo]=(DMRIE), N N-U&#d-N N-TJHE R S22 =(DODAC), 1zF &4 &FRI(HSA), A-

I o

=

o

U5 AEWA(LDL), 2-BE AWA (L), & 2 EH] fi.

54 AA el A, vlol7l= A A v-FA FPAE 2eeh. A5 AA] FEjol A, v-gA FA=
AZ-AF 52395 HepdA &= B84 AES e, 45 A FeddA], b-2A4 §3A= 54, 95
Eo] PBSE ettt AR A FEjelA, v-gA A= &u, v-5A &, sAA, A 24, 19 &
A, TAAEA, A, A, BEA, A, AE=, gWd, Ax, SEFEUTAl, FAHA, BEshA,
SalAl, AgAl, 5A, S2A, T 2det

A A FE A, o= A AP IAAS I, FAAE AA FAA wE 1A IJAAY F
ATH. A AA FEol A, XA RNA 7HESHAl, S5, B S0t RNA 7HEskAl 9] dE &, ol
&, Wege, olHE, o=, F 2-I2H&S FEIE. SFAl o 2-(N-EEZEw)de HE4k
(MES), M]2=-Eg]2, 2-[(2-op1] -2 4k %)—(ﬂé%&uﬂg)o}ﬂl JoFA EAH(ADA), N-(2-o}A| Eobr] & )-2-o}

1
1) 0 €45 EAH(ACES), 3191230 N -] 22 (20 6 E41) (PIPES) , 2-[[1,3-1] 8] =5 A -2 (3] =% Al o] ) s 2.9
~2-ol Jo}u] e o B EAH(TES), 3-(N-E2E i) T2 £E4 (MOPS) 1-(2-3| =2 Ao ) -1-5] A 2Rl of b2
AH(HEPES), B2, Eal4l, Gly-Gly, ¥4, T ¥osloleg waac, S di 2uMY, wE,
Folga 2UF, Tedd 20T, cAves © s

2 atgo] o3 AlTE 2AE, Wy, 2 AP Azule 54 A g, AF YxdAINP)E EFsHE
2ol 71AE dejeo] At gA e AdYE F4S o8 F vk, AFH yxdAs L5 A FdlelA, 3t
 olake] o] A, dAY H]-Udol2A AXH(dE 5o, TA T Sol2A T UdFKol2A AH); skt
o] 4e] 24_%711015% AA(dAY PEG-AFACIER AA E& A7 Eo| Hzm xoEHE A
102019217941%.2] & 50 71A® F&A A AFAER AA); sl ol 2HE(AE E9, FH2HE)S
BAE =

ez AP (s 9, A vUxdapolA AEE F e AFL dF B9, IF2 X A
02019217941%.2] & 49 7A€ AES X3 -odE 59, AZ-TH Y=gA= AW020192179415 9] % 49
A 5 s oldEs XS F Urt. AA YegAe FHAR] 84, dddg TFA, dAdd xR e
AW020192179415.¢] 3% 50 7A€ TFAE 28T 5 Ut

A5 AA Feo A, AFACER AHe EASHE F9, PEG-Uod 28 A& (DAG) (A ] 1-(ErEA-E
dal=eF)-2,3-tu g ~ELd S8 A& (PEG-DMG) ), PEG-ULASAIZ2H (DAA), PEG-UAZE, PEG-Algn=
(Cer), PEG3} Al eb& R0l (PEG-PE), PEG SAIUlolE t]old &2 A& (PEGS-DAG) (1A 4-0-(2',3'~
HEHESA7 =G SA) 22D -1-0-(w-F SA (ZE] A FA) ") F-ehr] Qo o] E(PEG-S-DMG)), PEG Tl&A|Z=
gIt=24 ) N- (7}Eié HEAIEE] g Jai 2000)-1,2-t] 2~ H o} 2 Y -sn-F | M| Z-3-E =¥ o gk-golyl 1}
Ef ¢, % AIW02019051289% (Fx= xFE)] 1 2 7AE AL, BE 479 27 T s oS X
S Av. F74E9 A FH PEG-AZE AFACEE B Eo] AUS5,885,613%, AUS6,287,591%, A
US2003/0077829%., AUS2003/0077829%., AUS2005/01756823., A|US2008/0020058%., A|US2011/0117125%., Al
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[0419]

[0420]

[0421]

[0422]

S S5l 10-2024-0118174
US2010/0130588%., A|US2016/037622435., A|US2017/0119904%5., #1US2018/0028664%., B A|W02017/099823 5.0 7]
Aol dom, olg o] g2 1 dAZE 2l FxE EdhEn

U zEE =4 T sk

59 EFAh. FH49 oA

(]

QR QA Gl A, A e B2 EQE F Y 2SS FALHE E
A
(o)

1, dAad #Fzxz Z3IEE AW02009/12706035. = AUS2010/0130588%.4] A

A1 2HES Ho xR 23HE= 8 [Eygeris et al. (2020),
dx.doi.org/10.1021/acs.nanolett.0c01386]°] 71 ¥ AES 38t JEAHES ¥33H.

AN FEIAM, AR IR o3 The ek AA, W-del2d A, dAkel S-S Alshs AFAelE

2] v AAH o] 3t sk A H2 A glo], B HE2 X FE = Al
W02019051289§4 & 1o EAE AES 2. FUHARL AN AR AHL A §lo], sh] ke F sk
oS ¥ FHaTh: AUS2016/0311759% 9] X; A|US201503761155 W& A|US2016/037622435.] 1; A|US20160151284
9o I, Il w3+ III; AUS201702109675.2] I, IA, II = IIA; AUS2015014007035.] I-c; AUS2013/0178541
9] A; AUS2013/0303587%5 W& A|US2013/0123338%. 9] 1; AUS2015/01416783.2] 1; AUS2015/02399263. <]
II, III, IV ¥E3= V; AUS2017/01199045.¢] I; A|W02017/117528%5.¢] 1 & I1; A|US2012/014989435. 2] A; A
US2015/0057373%.2]  A;  AIW02013/11612635.¢] A;  AUS2013/00903725.2] A;  AUS2013/0274523%.2] A; Al
US2013/0274504%.2]  A;  AUS2013/00535725.2] A;  AW02013/0160585.9] A;  AIW02012/162210%5.¢] A; Al
US2008/042973%5.9] 1; A|US2012/01287670%.¢] I, II, III W& IV; AIUS2014/02002575.¢ 1 & II; A
US2015/0203446%.¢] 1, 11 @+ I1I; AUS2015/0005363%5.¢] 1 W= I11; AUS2014/0308304%.¢] I, IA, IB, IC,
ID, II, IIA, IIB, IIC, IID == III~XXIV; #AIUS2013/0338210%.9]; #IW02009/132131%.¢] I, II, 111 ®E=
IV; AUS2012/01011478%.2] A; A|US2012/00277965.¢] 1 M XXXV; A1US2012/0058144% 9] XIV &+ XVII; A
US2013/032326935.2]; A|US2011/0117125%.¢] 1; AUS2011/0256175%.¢] I, II &= III; A|US2012/0202871% 9
I, IT, III, IV, V, VI, VII, VIII, IX, X, XI, XII; AlUS2011/0076335%¢] I, II, III, IV, V, VI, VII,
VIIT, X, XII, XIII, XIV, XV Ei& XVI; AUS2006/008378%<] 1 i I1; AlUS2013/0123338% 2] 1; Al
US2015/006424235.¢] 1 W& X-A-Y-Z; A|US2013/0022649% ] XVI, XVII W& XVIII; AUS2013/01163073.9] I,
11 = I1I; AUS2013/01163075.2] I, II f& I11; AUS2010/0062967%.¢] 1 == I1; AUS2013/0189351%.¢]
I~X; AUS2014/00390323.¢] 1; AUS2018/002866435.2] V; A|US2016/03174585.2] 1; AUS2013/0195920%.¢] 1; Al
US10,221,1273° 5, 6 & 10; AW02018/0814805.°] II1-3; AIW02020/0819385.¢] I-5 W& I-8; A
US9,867,88835.¢] 18 W= 25; A|US2019/013623135.¢] A; AW02020/21987635.¢] 11; AUS2012/0027803%.¢] 1; Al
US2019/0240349% 2] OF-02; A|US10,086,01352] 23; =& [Miao et al (2020)12] cKK-E12/A6; #1W02010/053572
39 (12-200; E&[Dahlman et al (2017)]9] 7C1; #&[Whitehead et allel 304-013 & 503-013; A
US9,708,628%.2] TS-P4C2; A|W02020/106946%.2] 1; ]w02020/106946§4 I; 2 AW02021/1137775.2] (1), (2),
(3), = (4). dAFA AZL AW02021/113777%.2] F 1~16 5 o= ] A AS F712 T3,

B )

2l 24 AHS YiHolR d-sn-S A Z-E Ay ghgoly] | v g o2 Y E 29| dZ 9 (DSPC),
U 1£°1EM+E1D‘EE%(D0PC), ﬂﬂﬂli"‘ﬁ*ﬁm%fg%mpm) Ugdedxaged 22 A& (D0PG), o

2] 5L AE(OPPG), T d-EAgEldderLolul(DOPE), ZrELLHIdEAdEdEd
L dx gl ehgo }L(POPE), t&ded-ravEdoghgolyl  4-(N-Z# o] n] =
€)- A]ﬁiﬁw 1-7 }_E:l_i, H o] E(DOPE-mal), TFw|EY FEATE|d o gh-&o}ll(DPPE), Hv|grELE X
2ol Wl (DMPE), TlE|ol2 U-FE AT e H-o gh&oll (DSPE), Fi=wE-EAavle|doeb-golnl (A 16-0-5
HE PE), tuE-EagEdoghgodl (o] 16-0-tIWE PE), 18-1-E# 2 PE, 1-ZHol2d-2-&# -
20| o| e-& ol Rl (SOPE), 28td tF e EFAMSPC), Fegg) EATEILEFA(EPC), tLHod
2T AI-I(DOPS), 23 L= (S)), Hvg|~2EYd 223 EdZA(DNPC), Yrg2EY XA dIEA
(DMPG), t]Hlot2Ad XA~ E P2 AE(DSPG), HdFZYE2TE|IZFA(DEPC), BV ELSH L YE 2T Ed
ZE A= (POPG), tldelol=d-ZAuEl o] eSol 7 (DEPE), @AY, E2steldoergolyl, fAgAe, gk
ExvE g olYl | EATE YA, EATEYEeAE, 23 dd, ¢ 2P 3] J-(ESN), la_,
2redy, ¥2gtEEA, AHEEA S, tAEXEAHE, Ay AnEdEd, HesddxavEdEd
e 0154 EHEES XA, old B = A2 opyrl, thE told TagEdEY 2 told ¥ ANE
T AL e Aol olslEY. olE A U9 ofd Y= ulEA s AlE (10-C24
o], }92d, HP2EY, ZuEY, 2HEY, £ LyodR

1
of Fx= EdH= 3 [Kim et

B Hil 22

il

Y
=



[0423]

[0424]

[0425]

[0426]

[0427]

[0428]

[0429]

[0430]

[0431]

[0432]

[0433]

[0434]

[0435]
[0436]

[0437]

[0438]

[0439]

al. (2020) dx.doi.org/10.1021/acs.nanolett.0c01386]°] 7]Aj¥ A

o
=
Eu

Efell A, mRNACE Eo], DGTS) =2 3+ FAZAAS Mdr7= Aoz o
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M
%

>
O
o
_VE

ro
N,
i

o

e,
4
>
>

d Ae Ads 2.

A4 vhegAe] AHgets ) AR H-Fol &4 AAe) BE dt A glol, AL FHeA W AQ, 42
9, A Hol, Zelold obml, wmudetml, #aludetnl, obdE vHelE, FeAE PA e, o
AL elelol=, el v 1 oE, Ey ohmUA FPA, EdolgLelu-did auols, o
Z-o2 &olol= FeloWS st AW opv=, CSEdd Oud guE Hevte=, A=, 2y

Y 55 ¥, gE v]-%o] A x] 2o % ]W02017/099823§ = v
Aol glor, oo W&& I AAI Bdo Hxw ¥,

E3 T/ AUS2018/00286643.¢] 7]

[1] 98 ZY92wZd e =(circRNA) 9 FH3tE HAAES AAgsteE WHo=RA, 37 dAE Eddshs,
W (a) cireRNA 2 AE ZE R FEY QB =(1inRNA) S ¥338le ZEgRrEd =y Aus x3se
MES ATste 9 2 (b)) 2 A7959 AMES EdelA &+ WA 23 SlollA 1inRNAZF-E circRNAS
Eskar, o= circRNAS FR-3td JdS Adste Al

[2] circRNAS] ¥53t8 JoS Qs PHozA, a7 9AE Tk, W (a) circRVA 2 1inRNAE
xeleE ZYERwEdoE e His xFse AES AFets 9 2 (b)) ZYRwEEE s
S ¥ 2o =EAT)AL, o]2M circRNAY S FH-38le dHl.

[3] (i) ZYYRFEALEEY Hd v ZYYR7FIULHES F TF2 Hoj% 1 ngolAv (1) &9
HEFEALEEY Jds E¥ste AEY] F FIv Aok 500 ulelAY: (iii) A& e YR FE
SHE Fduto w5 Hojx 200 ng/ull, AAl Fe [1] =& [2]9 9.

[4] circRNAS] F4-std s AAdsks WozA, 7] dAE =E3eh=, R (a) circRNA 3 1inRNAE
E3ste FEYYUERFEHLEEY JES Xk AES ATt GAIRA, o974 (1) ZEFEFEIL
=9 g o ZYYRFEALHEY F T2 Aok 1 pgolAv (i) EYR7wEHH=9] Juis
¥gsles AEY F FIe FoX 500 pLelAY; (iii) AE U9 ZHEHRFEHHEY HAde] w2 34
©]% 200 ng/ulel, ©A; 2 (b) WA A 3lolA IinRNARZF-E circRNAS #2]38lal, o] 24 circRNAY %
st Jas Ak @

[5] ZEgRwEdeE=e A Yo YR FEUHEY F T3S 1 pug WA 1000 mgsl, AA] e

o
g

(U
)
to
Au
[
1o
e}
)
o
bl
i
_O‘L
rlr
o
=}
Lo
o

3= 500 pL Wl

(7] A= We] ZYdnywad e =] Hae] e 200 ng/ nl WA 50

A 1000 mLI, Al e [1]~[5]

ofp

mg/mL}l, A FE [1]~[6] T o=

8] #el @A (e A A7GE AES T B WY 27 SA S, A4 Fu (41-7] F
o= Sibel

,d
o
i
o
i
t
rlr
4z
2
o
rlo
il =}
o
o
H
i)
o
=
i
ot
2
=)
i
=
fﬂ>
}_ﬁ
rlr
é
r‘é
)
o
‘g
g
(m
sg
o
g

Bt

[12] ¥ 2712 50T WA 85T =5 X dste, AA g [11]19 %

[13] WA AL Hor 50T &%, o]ojA] 30% ©]3te] 717+ Ulo] 8T o|3te] % X33, A FH
[1]1~[12] & o= 3fte] Wy,

[14] ¥ Z=70L 5 mgk = 9 299 pHE Xdsh=, A4 g [11-[13] F o= shvhe] ¥

[15] WA =74 5 nvke] piE ¥3a8hs, A def [14]9] W,
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[0440]
[0441]

[0442]

[0443]

[0444]

[0445]

[0446]

[0447]

[0448]

[0449]

[0450]

[0451]

[0452]

[0453]

[0454]

[0455]

[0456]

SIHS5 10-2024-0118174

[19] Ak 1 mM WA 500 mMe] oA EAL, @Ak, Ak, ok, B4k, ¥84F, &4k A|EEZAF, WlzAF, 2
2R RO EA, TERBONEA, EZRIRolNEA, olxmaual w: Fas ¥3slE, AAl

[18]¢] W,

[20] 71& 1 M WA 500 M) FABUER, #3125, ondZ, s|2Ed, FEUYESR, Folud, &
t EgdEoluls xgsl=, AA e [18] EE—E [19]9] Wy,

[21] f7] €vE AHolx 0.1%(v/v)9 UvE EZA=, EoEUdRE olAlHolE, mers ke 2-3%
&, OAZRIE 1-FEE 2-3EE ) (-3EE, o|AREE JHE, FEIZIE, 94, oMEYEY, EFo}
no olAE, YUER, B Z2gd FES xdetE, AA dE [18]~[20] F o= shute] W,

[22] 7IRLEZHA= 100 mM WA 8 Mo f-dlol, Fslqolyry, AN F, B ETddd 222 (PEG)
S xsh=, A4 I [18]~[21] T o= dhte] WY

[23] 7}SEZIAAE 100 mM WA 8 M) n-EH A B-d-TEAZ n-LEFFIA = CHAPS, & &A1 Z# o]
EE ¥shs, AA g [18]-[22] F ol shube] W,

[24] FEF$HA= 100 mM WA 8 Me] PEG, T $-#olE s, A4 de [18]~[23] & o= 3¢

[25] Z#elHE= 1 mM WA 10 mMe] AEA ZFEF-H| = (B-olv e 8 2)-NNN' N'-eEzg o}EA
(EGTA) T=x 18 F=4, oddddelvlg Egtola| EAHEDTA) EE 18 F=4, YEHZET o EAHNTA),
oM .t AAHIDS), EF|okaTE2EAL, S, S-old Ao} l-N N'-t]SAILHEDDS), = wEZ Ao EAL
(MGDA)& EgHste, A g [18]~[24] F o= 3dlbe] Wy,

[26] AAAE 0.005% WA 0.05%(v/v)e] =UTlE P-40(NP40), CHAPS, —9% B-D-2FFZI A=, -
tﬂ
H .

B-d-REAE, E£1-20, B EQ-805 Edshs, A I [18]-[25] T o= sjite]

[27] 98 ZPR 72 LB =(circRNA) 9] FH3tE As AAstE WHoRA, 7] dAE 23ste, W
W (a) circRNA 2 A8 Z9drFFE Q8 =(1inRNA) S F3hste Zog R Iuee =y Jus Edss
MZ S AEstes A 2 (b) Hox 50T %04 1inRNAZRE] circRNAS H2]3}al, o]&M circRNAY =
)=}

BEE PR AASHE BARA, o714 Felt A 47950 Aee T W, W

[28] circRNAS] ¥R oS Adshs wyozA, a7 wAS ®3ah=, Wi (a) circRNA 2 1inRNAZ
Eehs NG RALHEY HUs TN RS AT WARA, 1A () Fee e e
sol 9w e Eeleunadese & Age Aom 1 peolt; (i) Eednnadense gue
S Ao 5 e Aelw 500 Lol AL (1D B3 e Sefeliirdeon e gasl st o
o 200 ng/uLel, WA W (b) HoE 50T SE|M 1inRVAZNE] circRNAS ¥ahi, o] 24 circRNA
o] Trgly WIS AAEE T

F

] circRNAgl FHaE Jas AAete WHoRA, 7] GAE 3=, W (a) circRNA 2 1inRNAZ
] T

H =
Y=Y Fukg FIe= AZS AFetsE v 2 (h) ZEHRFEULEH=Y Ho
01‘: 50Ce] &xo)] =FA]7]aL, oM circRNAY J S ZEXR3lsl=
[30] 2% 50T WA 85T, A2l e [27]~[29] T ol- el W
[31] circRNAC] F533ld kS A= WHoZA, 7] dAE E?}f}%}%, W (a) circRNA 2 1inRNAS
¥3ets ZYY R EUE e Hue ¥oste AZS ATsE A 2 (b) 5 vRF BE 9 239 pHellA
linRNAZS-E] circRNAZ Elslar, o]ZM circRNAY F4X3tE ks *@*éé}b AZA, 4714 8= A A

719Ee] A 2FeHA &=, 2.

[32] circRNAS] F%-ste Hog AAshs WHoRA, 37 9AE 2Fate, Wi (a) circRNA 2 1inRNAS
Eehs FYYEFIULEHEY] g Edtets AES AFshe 9ARA, o714 (1) EYgRraded



[0457]

[0458]
[0459]

[0460]

[0461]

[0462]

[0463]

[0464]

[0465]

[0466]

[0467]

[0468]

[0469]

[0470]

[0471]

—
w
w

—

[36]

1

SIHS3 10-2024-0118174

A U9 EYPRwEaHE] F A2 Hojk 1 ngoelAv; (i) ZEHEFEILHEY Jds
s T35 Aolk 500 ulolAY; (ii) A& W9 ZYYPRwEdd=e Jd9 = %
200 ng/ulel, &4, 2 (b) 5 ¥ = 9 39| pHollA inRNAZF-E circRNAE #Z]8tar, o|=4

circRNAY] ZER3l5 e AAstE Wi ozA, a7 dAS 28, W (a) circRNA 2 1inRNAS

Sl ZY YR wEdoE e Jus Tdste AES ATseE vA; 2 (b) ZHHEwEdoE = Hu

gk = 9 239 pHoll =FA7]aL, ©]2M circRNAS] & FH-3ete o

pHE 5 wwkel | AA] e [31]~[33] & o]= 3}t WA

pHE 9 Z3el, A g [31]1~[33] T o= 3}ue

circRNAS] FH-slE HAdtS At WyozA, 7] dAS E@’é}—t—, WP (a) circRNA 2 1inRNAS
23ete YR FEUE =Y Hus et AMES AFsks @A 2 (b) 2F, 971, §7] &4, JIeE
29A, Z9GA, Aoy, AAFA, v & §9& xgste =3 ’8}011*1 hnRNAiTEi circRNAZ #&l3}

Oo|ZM circRNAY FH-std JS At TAERA, 74 EEe A d79EY AMES 2EEHA

AE Egsle=, ¥ (a) circRNA 2 1inRNAE

S FYnIdeEse Aue Tees AFL ATk wARA, o4 (1) EdYrnades
4a e FePRp2Aense F A% Ao® 1 peelAh (i) FYnRIUe=e) Yug
S AZe & FE Aol 500 ulelAth (iii) AF el Feldrpadense Ave sEE 4
200 ng/ulel, @A R () A, @71, #71 G, ALERIAA, AekeYA, BelolE, ARA, FE Y
2 EPehe 22 SolA HRAZTH circRAE B3, ol 24 circRNAY Frate gue A4shs

x3tete YR wE 2 (b) %Elalﬁ%%meEl 9 X‘DP

S 2k, @71, f7) &, FIeERIAA, AeIA, Aoy, AAA, e 4 S0 w=FAT|aL, o]2H

circRNAY] HS FH-3lel= W

[39] AR Aok 0.5%(v/v)e] oFMEAL, it At Q1A BAE, 2EAE, S AJEZ24F w4l B
SERMEA, UIRENEA, EZIFIEROMEA, ofrmEBA e AALS IdsiE, AA

[36]~[38] Z o= shel W,

[40] €7]= 1 mM WA] 500 mMe] & PzﬂrUrE%, ket g, olvttE, dAEW, TEMIES, Joild, T

= Efdddolvl S x3skE, AAl FE [36]~-[38] 5 o= o] W

[41] 7] vl HoXE 0.1%(v/v)] due £FA=, EOEdiyg oA HCE, Hes, e, 2-22 3

S, O|AZERS 1-RES 2-RES (-RES oARES HE, FEEIE, A oMEYUEH, EEo}

= olAE UUER, B TR FYIS £, A4 dE [36]~[38] F ol 3ol WY

[42] 7} EZF A= 100 mM LM 8 Mo $-#lof, d3toldtE, FAx el E, T Zodgd Z#F(PEG)

S x3bshe, AAl FE [36]~[38] 5 o= shuhe] WY

[43] 7} EZF A= 100 mM WA 8 Mo n-=d2 B-d-"EAEZ, n-SEIFFIA|=, CHAPS, T+ HSA = 9]

EZ x3sl=, AA FE [36]~[38] F o= d}itel Wby,

[44] FH A= 100 mM HA] 8 Me] Zogd 22 (PEG) v fHEots x¥ete, A FE [36]~[38]

[45] ZAelolelE= 1 mM WA 10 mMﬂ EGTA TE 19 %Eiﬂ, EDTA ¥+ 19] F%=4], NTA, IDS, EDDS, &
MGDAS *3ts}=, éM FE) [36]~] Z o= s W

[46] AAA= 0.005% WA 0.05%(v/v)e] NP40, CHAPS S8 B-D-=2FIZIHEAE, n-ZHA B-d-EEAE
EQ-20, B EA-80S E3etE, A FH [36]~[ Z o= el W,

[47]

SA (b= PRI LE = Ao s Zd AmvteadyE Fdss As E£dsta, 2y A
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[0472]
[0473]
[0474]

[0475]

[0476]

[0477]

[0478]

[0479]

[0480]
[0481]

[0482]

[0483]
[0484]
[0485]
[0486]
[0487]

[0488]

[0489]

[0490]

[0491]

[0492]

[0493]

[0494]

10-2024-0118174

2otEadvE Fdske A 9¥ WA, A 29 9, 29 A G, 2 g eAE 2iehs, A4 ¥
el [1]~[46] % o= shutel WY,

[48] Fel= A 29 @A St 35, AA G (4719 9y

[49] el 24 AF @A s sAs=, AA G [46] = (4719 9

[50] &2l &l @A wt A=, A A [47] o= shute] %

[51] 2% AazvteEados ad gid ax G2etEag 9 (FPLO), sk A A@vkE-1#)9) (IPLC), A4
B ARMEIYYUIC), &ol& w ARVEINI(ARC), & RE ARviEIdY], B Y A
2rtEadE 238k, AA G [47]-[50] & of= shube] .

[52] AECE zEldl-uujdwlAl, Agg}, Muzs, MERA died o EA] Zgolul, wEelgHeoE, of
JhR2, 9 olg™- R o]FoR FoRRH Mulni= ol uslt X9 AMSS ¥dels, 2A ) [51]9 W
H

[63] ol w3 FX= 42 dRF, ofv|e od Hﬂ%o}ﬂlwﬂ%, 2 fojeoln =T 2HZ o] Foj7 O
ZRE AdEE o] wdAES EFsE, AA %H% 219 Wy,

[54] &o]& w3 FX= H=E E3Hetar, H=E= 45~165 pme B= A7 2 A7 100~1000 oo 71F 7=
Zhi=, 2AAl g [52] =& [53]9 ¥

[55] AECE A8 9 &8 & 9 58 &89 A&S 23k, AAl FE [51]-[64] 5 o= shte] W
H

[56] AECE 1 mL/& WA 150 mL/&E91 49 AMeS ¥3hsls, AAl de [51]~[55] 5 ol 3hube] Wy,
[57] FPLCE= 9AF-FPLC(RP-FPLC)Q1, A A &ef [51]1¢ .

[58] @Al (b)&= AAE circRNAS] the] £3& EHgozy ==, AA e [1]-[57] F o= e
e

[59] circRNA ¥
[60] circRNA ¥ 1inRNAE

[61] circRNA ¥ 1inRNAE

[62] WL 1inRNAS] dAhfFEe ot A3lE X8

[63] W2
[64] W

AAl GH [1]~[63] F
[65] circRNAS] F5-3}

E(w/wHT 28] o &, 4 [1]~[

A e clrcRNAJ HAE
T ol st

linRNAE 593 g EFEULEE IS
&

1inRNAS] dxfFEeobA] 28tEs EoHshH] %=,

o 1rcRNA4 B3l2 JJMAI7]E circRNAY] gl mE:= [inRNAC] thsk Me# WEs

=
.

(w/we ZYYPRFEYSE = AT U9 circRNAY FH Al

[66] circRNA®] ZER-3l¥l Hek 9] circRNAY HAE (w/w)E A% 65462, AA Fd [1]~[65] = o= 3}t
o] .

[67] circRNA9] ZR-3td ek U9 linRNASl HAE (w/w)= 35% nukel, AA] e [1]~[66] T o= 3}te]
.

[68] circRNAE 1,00070¢] FEwULE= i o wate] Zo|E zk= AA &y [1]1-[67] & o= 3ye
.

[69] circRNA % 1inRNAS x5l g HFEULoE =9 AW E3stsE RAERA, o7 2 FF
e =] ek WA = slolAe & dol i, (i) FYHRFEAE =Y Fu e gy Ed
QE= F AHLE Hox 1 pgolAd; (i) ZEHRFEULHEY Hus ¥3ste MEY F Fiv 49
5 500 pLelAY; (iii) AZ U9 ZYPRFEYLE Y e =rE Ho]% 500 ng/ulel, ZAE.

[70] circRNA % 1inRNAE ¥ §3ole ZE|PlRwEd s Aus ¥dste 2AERZA, 7|4 YR FTE



[0495]
[0496]
[0497]
[0498]
[0499]
[0500]
[0501]
[0502]

[0503]

[0504]
[0505]

[0506]

[0507]
[0508]

[0509]

[0510]

[0511]

[0512]

[0513]

[0514]

[0515]

[0516]

[0517]

[0518]

d =70 stellAe] & el lar, & sh oo EE ®

SIHS31 10-2024-0118174

Ago] BAHow

rle
4

(c) ZAEL 3l ol 4e B4l T BAEo] Adxow gle, ZAE

[73] 3l o] e E¢E Ev FAMES Fgoladeiv=, g2k, vlidld, T EDTAE Essts, 24 Fd
[69]~[72] & A= 3l =A-E

[74] WA 22 Holx 50T 25& X3st, AAl FH [69]~[73] & A= st ==

[75] WA 2712 50C WA 85TCY 255 x3she, AAl FE [69]~[74] T o= st x4

[76] AA AL HoJ= 50T &%, o]ojA 8T 9olate] 2x=& Xgsl, AA] e [69]~[75] T o= 3t
o] AE.

[77] A 24L& 5 PvF =& 9 239 pHE 238, AA e [69]~[73] F o= sl =X

[78] WA =12 3ot AoE x¢eh=, A4 FH [69]~-[73] T o=
[79] et A= Ak, 471, /71 &, 7R ERSA, Ahe9A, Aeoly,
AeE xdeh=, A FH (78] =A4E

[80] AF& 1 mM WA] 500 mMe] o}A|EAL,
SRR EA, T EEROIAEL,
[79]9] =X E

A, AT AL, QA

[81] 947]+= 1 mM WA 500 mM <~
Edd el e T, 4 9

=

[82] 71 &vi= Aok 0.1%(v/v)e] HHd EFA=, Edod gy opAH ol E
=, olAZERHRE, 1-9EE, -FEE, t- 7

n=, olAlE, duEl, T Z2dd FF

EFFREANER, ofxzaHsl e A4S XT3}

shel 24 =,

[83] 1L EZIA A= 100 mM LM 8 N -z}, ?éz‘i‘r%IOME]‘ﬁ, HFArAE, v ZgddEd 228 F(PEG)
S ¥gbsle, AAl e [79]~[82] 5 o 3y A

[84] 7}S.E=ZI A= 100 mM LM 8 M9 n-Edld B-d-TEALE, n-SEIFIAE, CHAPS, & dSA]Fd ol
EES ¥3lsi=, AA gy | 82] & o- e 2AE.

[85] FAe-H A= 100 mM WA 8 Mo Z&odd == (PEG),

E= FEokE

[86] AdlolE &=
MGDAZ *3}3}:=,

LI md A 10 mMQ EGTA e o] f
AAlL G [79]~[85] & o= shbe] 2.

[87]1 MA A= 0.005% WA 0.05%(v/v)e] NP40, CHAPS, &® B-D-=F =7}
EQ-20, B EQ-80 xFsteE, HA FH [79]1-]

[%]deMﬂf?ﬂ%%ﬁiﬂJCH&MJ-W“ﬂww
Ew/wHth 28] o &, A FH [69]~[87] T ol sl 2AHE
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86] < o= shtel =4 =,

]
e

sh=, AAl FHE [79]-[84]
Fr%=A, NTA, IDS, EDDS, ¥

A=, n-2dd B-d-"EA=

= A Wl circRNAQ HAl



[0519]

[0520]

[0521]
[0522]
[0523]

[0524]

[0525]

[0526]
[0527]
[0528]

[0529]

[0530]
[0531]
[0532]
[0533]

[0534]

[0535]

[0536]

[0537]

[0538]

[0539]

[0540]

[0541]
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[89] circRNA9] Z=X3 % Zok U9 circRNAY HAE(w/w)e A% 65%91, AA FE] [69]~[83] &= o= 3}
o] 2AE.
[90] circRNA9] EX3l¥l Fek o] 1inRNAS HAE (w/w)= 35% m]5kel, AA e} [69]~[89] F o= s}y

e

BN

[91] circRNA 2 1inRNAE 593 g FIFelLEls IS 2, A4 FH [69]~[90] 5 o= e 2AE
[92] circRNA ¥ 1inRNAYE U3 Aeks zt= 2AA] ey [69]~[91] = o]= s }e ZAE.
[93] circRNA 2 1inRNAE E2](A) wEE ZAofshe, 2AA 8 [69]~[92] F o= sl 2=A4E

=

[94] circRNA= 1,00070¢] 72 el LE|= H= 21 vinte] AolS 23ehe, A I [69]-[93] F o= dhrte]

ZAAE.

[95] circRNAC] =& AAst= WHoZA, 7] dAlE L=, WH: (a) circRNA F 1inRNAS X g3l
ZYHRFEULE =Y Jus ¥3stE AES ATt 9 (b)) ARvtEIH I o WA =7 shllA
l1inRNAZ F-E] circRNAS E8sF= @Al 2 (¢) circRNAo] thdl 3= 2 [inRNAo] i3t ¥ 35 E3tsl= WMZo
AZvEaRS FHEE 9 (1) 44 v3s WHs At AE U9 circRNAY] ¢RE ZASE

oA

[96] WA 21L& A A7|959 A4S 2FsA b, A FH [95]9 ¥

[97] W4 272 Holx 50TCe] 255 Xgshe, AA J8 [95] E= [96]9] B,
[98] WA =AL 50C WA 85CY %S xdtals=, AA e [97]9] .

[99] ¥4 =7e Holx 50T &%, o]o]A 30% o]ate] 717 ol 8T olste] 52 E3tsle=, A I
[95]~[98] & o= &prte] Wy,

[100] ¥4 =71& 5 vvk & 9 23°] pHE 2Fshe, AAl FH [95]~[99] 5 o= shvhe] W,

[101] ¥4 =742 5 mvke] pHE ¥38t=, 24 e [100]9 W

[102] WA 4L 9 239 pHE Z3et=, AA Fd (10019 =4

[103] WA =02 speha Ae)s Edtshs, A ) [95]-[102] T o= shhe] W

[104] steb2 A= 2, 971, #7271 &, 7t EZAA, Ad-99A, Aoy, AFA, £ f &R0
Aels Egshs, AA G (10319 .

[105] Ak 1 mM WX 500 mMe] oA EAF, A4k, | dal, ik, Bk, EEAF, SAA, AJEE2F, vzt
CERZ RO EA, TZR R EL, EFZTEIOINEA, ofAmEHAL A
[104]9] .

106] €71 1 mM WA 500 mMe] AU ESR, =4k3td-F, olvttE, 3|2, SEMUER, Folud, &=
= Efddoeltls ¥3stE, AA] A [104] =& [105]9] W4,

[107] 7] &l AAX 0.1%(v/v)9 Ydd &% Efdgdig oMol E, mgke, oghsE, 2-Z=
T, o|ATERE, -, 2-7ES, t-FEE, oaRes, du, FREXE, I, oMHEYES,
% [

o=, olAE, HibEl, Ei Z2Ud 2L wPSE, 24 G [1041-[106] F o= sl .

rl

[108] ZFRLEZIAIE 100 mM WA 8 Mo $-o}, dsfFolyts, FARNEF, v EYddd 28 F(PE
Q)& s, AA FE [104]~[107] 5 o= d}r}e] Wy,

] FISERZI A= 100 mM WA 8 Mo n-=dld B-d-LEAZ=, n-SEHIZFFIA=, CHAPS, Ei= dHlSA|Z
EZ ¥3st=, A e [104]~[108] & o= st ¥y,

[110] F$HAE 100 mM WA 8 N Zog#d 28 F(PEG), Tt SdolE s, 2AA I

[111] Z#HolE = 1 oM WA 10 mMe] EGTA ®=& 79 F%x), EDTA & 19 %A, NTA, IDS, Z@oliAm=
EAF, EDDS, =& MGDAES ¥3tal=, AA] el [104]~[110] & o= shte] ¥,
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[0542]

[0543]

[0544]

[0545]

[0546]

[0547]

[0548]

[0549]

[0550]

[0551]

[0552]

[0553]

[0554]

[0555]

[0556]

[0557]

[0558]

[0559]

SIHES 10-2024-0118174
[112] MAAE 0.005% WA 0.05%(v/v)e] =UHE P-40(NP40), CHAPS, <€ B-D-FF 3TN, n-%Ed)
A B-d-TEAI=, EQ-20, B EQ-80S Edele, AA FH [104]~[111] 5 o= shvbe] HH.
[113] F2vlEag s A4 F2utE a9 S E38l=, AA dH [95]~[112] F o= 3l W

[114] A mZ=ZwlE 89 FPLC, HPLC, HIC, AEC, MMC, ¥ s}y a=zvlEdguz o]Rojx 7oz R
AeE=, AA g [113]9] .

[115] <=9 At 5 HAHRSD)E 5% mwkel, A de) [95]~[114] F o= dhte] .

[116] circRNAE 1,00070 ®Rbe]l wEelQEE T 2 vge] ZdolE xgsl=, A g [95]~[115] T o=
shife] W,

[117] circRNAY R 3lE JoS AAstE P2 a7 9AS 3=, W (a) circRNA 2 1inRNAS
2stete Y PEFEAEEY Jubs xFeE AES ATee A, 2 (b)) A AVEE5Y AH8S 2383}
A = WA A oA 1inRNARRE circRNAES Egdtar, o]ZM circRNAY E33E IS WA=
A

[118] circRNAY ZF23}E oS WA= Wi oz 7] dAS Easts=, WY (a) circRNA 2 [inRNAS
Ea:}_e TR o= Jde s AES ATshs AL 3 (b)) FYERFIdeE=e Jd
S WA z27 =ZFA7]3L, o] ZM circRNAS &

[119] (i) Fgrrader=e] dd o] ZuFIdee=e] F %2 Hojx 1 pgolAu: (i) &
e R2ueEse] o wstE AT & FuE Hojx 500 plelAd: (iii) AZ Wl Zegnyd
PeE=e Ao FrE Hoj 200 ng/ nlel, A e [117] E& (11819 ¥,

[120] #2 @A (b= A A71dEee] M-S EFsA Fe WA 23 stellA 85I/ circRNA]

sl Qe St oo BeE EE WAkEo]l AddHow gla, sh o] BEE EE WAES EEota
Hopu =, B, whadlg, T ooty g Egto M EAHEDIA) S EehE, A4 g [118] =& [119]9]

[121] WA 248 Holx 50T 222 XEoslAY; HA AL ok 50T 2%, o]ojx 30% o]&te] 7]

[117]~[121] & o= &h}e] uhd .

[123] WA =1L 2, 47, #7271 &0, 7teEZA], F25-9A, Aeole, AgA, £ d gAozo A
& Xgshe sehA Aels x2§ske, AAl g9 [117]~[122] F o= shte] 3.

[124] AR 1 mM WA 500 mMe] oA EAL, A4k, AbglaAal, 91k, Bl B2, Sk, AJEE2F, Wizl 2
SZROMNEA, USZZOINEA, ESZROIMEA, olxzmzHa, m: AAS s, AA

[123]2] W,

1251 €971 1 mM WA 500 mMe] ARSIV ESR, #=4kstdF, olvttE, 3|2, SEMUER, Folyd, &=
= Efddoeltls ¥3stE, AA] Y [123] & [124]9] 4.

rl

[126] #7] &= Aok 0.1%(v/v) e HHd EFA=, E =
HE, oaTREAE, 1-FEE, 2-7EE, (-PEE, oaies, HiE, EEL?LEE%—, ik, OM]EHE%, z
obn|=, olAE, HuEw, Ex T2 FEFe ¥Fshe, A4 I [

[127] 7FRLEZHA = 100 mM WA 8 M2l $-#o}, dsTolyds, JFadatesw, B
S ¥3sla/AY; FFLEZIAAE 100 mM WA 8 M n—‘:tﬂ/“ B-d-TEANE, n-FEIFFIA =, CHAPS, T

© USAFYOIES Xdeh=, AA FH [123]~[126] 5 o= shvhe] Wy,
[128] Z2F¢-FAE 100 oM A 8 Me] PEG, T $-dot2 E3ahs, A4 e [123]-[127] & o= dhr}e]
u]—qﬂj'

[129] Z#elEE 1 oM WA 10 mMe] oldal ZFEF-v|2(B-olu]x=dd oEHZ)-N NN N-HEZ olxEA
(EGTA) =+ 29 #=A, odddtjollg Egtol | EANEDTA) T 129 F%4], UEHZEZOHEAHNTA),
ol =T S AAH(IDS), ZElotamzERL S S-olddlt)oll-N N'-t] 5 AAHEDDS), EE wdFE Aol EAL

_68_



[0560]

[0561]

[0562]

[0563]

[0564]

[0565]

[0566]

[0567]

[0568]

[0569]

[0570]

[0571]

[0572]

[0573]

[0574]

[0575]
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(MGDA) & EFaH=, A4 Fe) [123]-[128] & ©]= shte] ¥

[130] AIAAE= 0.005% WA 0.05%(v/v)e] =UYHE P-40(NP40), CHAPS, <€ B—D—%—ErﬁJ] SA=, p-%=d

A B-d-TEAE, EN-20, B EA-80& EFshs, AA G [128]~[129] & ol sube] W

[131] @A (D)= Z@RarId e =e] Ao s 2§ A=vi=adgys sdste s xdsta, 2d
ARvtEIeE sdshs AL B9 @A, s 29 @, 29 AF @A, 2 &2 dAE 2@eta; 29
= AE 2R WA, Z2E A A e/, B/Ee 88 WA et A, AA dd [117]-[130] T ol

shbel .

[132] Z8 m=zvleEadas 14 gWAd A 32elEa83 (FPLC), et A Z2ule 13 (HPLC), &%
A Aszg elEady (HI0), <o)< w3t IZulE a2y (ARC), &3 BT IznlEdy, Tk 2344
Azvtendg s X, A4 Fu (13119 HH.

[133] AECE (i) ol w3 FA & Ao RA, of7]A Fo|& ud A= 2HA-tnddA, d7t, Alg
2 AZEZ A OAEG, o ZA] Zgolyl, wEIHHo|E, ol7tE A, W ol3YUF o]Foj FOoZHE A
BE /A Fol wE FA = 43 bR, ofvk oY, tlodojr|od, d Todoln| X2 HE o]F
o7 FomnE AHE ol WA TSI/ Gol& W FAL NEE EPE, HEL 45165
ume H= A7 2 A7 100~1000 nme] 7)F A7 S zt

= i
o 8219 ARS; HR/E= (iii) 1 al/& WA 150 mL/EQ0 749 AMES XS}

fl

[134] &Al (b)= AA1E circRNAS] vo] Fo& ERFdon Fid5=, A I8 [117]-[133] T o= 3
o] .

[135] circRNA 2 1inRNAE EY3 fRFZHLE
A

MEE zrai /A circRNA 2 1inRNAE BY3 d3S
z¥31/71}; circRNA 2 1inRNA % Z2 (M) zuﬂ AA 3

e [117]1~[134] & ol shvbe] WU,

[136] WH 1inRNAY] ALxFEH oA 435 EgsAY, W2 1inRNAY A4 %aﬂouﬂ 23tE XA
/A WHE circRNAl FH-3FE WA A7) circRNAO thak Ii= 1inRNACl thdh Held W3S 35}~
H
H .

=, AA e [117]~[135] 5 o= st

[137] circRNA9] ZEH3t8l etk W] circRNACl HAE (w/w)E Zg BRI o= Jo e circRNAY Al
E(w/w)BET 2v] ©f F33/Av; circRNASl FF-3t8 Ak 9] circRNAS] HAE (w/w)E Hol% 65%0] /A
circRNAS] ZFH3td Hek ol 1inRNASl HAE (w/w)= 35% m]9kel, AA e [117]~-[136] 5 o= el =

.

2

[138] circRNAE 1,00071¢] FZe el v 7 njgke] AojE ¥dkal=, A g [117]-[137] = o= 3}
vheo] Wy,

[139] circRNA & 1inRNA-§— ¥3tets g wEeE =] Huas Xdete 2AERA, 974 Egiy
SHH =] Fe WA =4 spelA e & e dx, (i) EYRwEULEH=Y I W EYYR 7
o= F A% X*OF 1 pgolAYh (i) EYYRFEALHEY Juibs Zdste &9 & Fu+ 4
o] & 500 uLOlﬂﬂr (i) A& U9 ZYYRwEdH=e Jde sE+= Aojk 500 ng/ ulsl, 24E
[140] circRNAS] FH-3ld s ¥ gl ZAHAEZAM, 974 (a) 2AHELS circRNA 2 1inRNAE X &sle &
el B EY s Jus ¥dste AEERH 5

S5 (b) YRS st ool WAy 2d =EH9

€
N
oX,
i
r{o
of
L
o
ox
{o
e
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i
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rlr
-z
24
i
o,
i
i
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o
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=
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e
o
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=
=
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o
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=
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[0576]

[0577]

[0578]

[0579]

[0580]

[0581]

[0582]

[0583]

[0584]

[0585]

[0586]

[0587]

[0588]

[0589]

[0590]

[0591]

[0592]
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F2 RO EL, UZTEROIAEA, ETZTRBOIAEA, oliamEHA L AXMS FIe=, AA b
[144]9] A=,

=4
Be, o)z Vg e

29e, 1-3
opil=, opAlE, ATy,

= 100 mM WiF 8 Mo EZegd FEF(PEG), v $HlolE: XslsiE, Al e
o shife] W,

[150] Z@olel:= 1 mM WX 10 mMe] EGTA = 29 %%, EDTA == 19 &%=, NTA, IDS, EDDS, Ex=
MGDAZ X33}, AA ) [144]~[149] & ol d}L}e] A=

[151] A1AA 0.005% WA 0.05%(v/v)e] NP40, CHAPS, =¥ B-D-
B-d-LEAE, EL-20, = EN-80S X, A FE [144]~[150] Z of:

)

n-=d)2

rr

[152] circRNAS] FF3ld FAd 9 c1rcRNA°] HAE (w/w)= ZYYEFEALE= Zd 9 circRNAY HAl
E(w/w)RTF 28] © =3/ Av; circRNAS] 5318 Aok 9 circRNAY] HAIE (w wa@ﬂE6%ﬂﬂﬁh%
circRNAS] ZX38 Hek Wo 1inRNAY HAE (w/w)= 35% m]wkel, A e} [139]~[151] & o] sh}e =

BE.

o

[153] circRNA % linRNA% EOH& YEFIU = ADE ZEal/7v; circRNA 2 1inRNAYS S99 A%
AAl FH [139]~[152] & o= shhe] 24
El °]

-

[154] circRNAE 1,00070¢] 2@l QE|= H= 1 wRke] AojE x3hsh=, AAl FH [139]~[153] & s}
ol 2A4E

[155] circRNA®] k& AAsts WHozA, a7 dAlE E3sts, W9 (a) circRNA B 1inRNAE X8
FYYRFEULEES] JuS Xt AES Awste 9l (b) AEntE2HI o5 WA 231 sl A
linRNAZ 2 E circRNAS E&38t= 9 2 (¢) circRNA®] that 913 2 [inRNAC] th3t 932 F3sle= A=
ArntEIRE FPste WA (D) Ao Fas WAS Axkstel AE W9 circRNAS £:& AA5H=

A

[160] AF2 1 mM WX 500 mMe] o}AEAL, A4k, A aak, 14k, BA4F, 54, SAE, AJEE2F, Wz, &2
SRZOMEA, TSR ZOIAEA, EFRBOAEA, olxamavHAl T AXS ¥, AA] HE

[159]<] W .

rr
[
ic
i
©
pi=A
filo
5]
i
ol
Ir
>,
>,
of!
&= r
G
©
m«

[160]12] W
[162] f7] &vle HoX 0.1%(v/v)e dHd E3ZA =, EdEdiyg ofAHoE, wWeksE oghs ) 2-2 2
HE, o|AZERE, 1-FEE, 2 %e,riﬁ%,ﬂiiﬁ%,ﬂ%,%iiii,ﬂN SMAEYEY, X &
ofu| = o}AE, HME‘*;, e 29y 2958 ¥dshe, AA e [159]~[161] F o= st #d.



[0593]

[0594]

[0595]

[0596]

[0597]

[0598]

[0599]

[0600]

[0601]

[0602]

[0603]

[0604]

[0605]
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[163] 7FLEZ AL 100 mM WA 8 Me] $-zo}, @atolyty, Adaitels, & 3
MOS ZEsta/AY; FFLEZIAE 100 md W] 8 N9 n-Ed4 B-d-LEAE, n—%‘é%—aﬁi/\]E, CHAPS, =
= USAZHIEE ¥3stE, AA dy [159]~[162] & o= shhe] HH

[164] FF-$9EAE 100 mM WA 8 MY Zgdgd ZFgZF(PEG), %+ $dors xdsis, AA 3
[159]~[162] & A= 3t W,

ol

[165] Z&o)E = 1 mM WA 10 mMQ] EGTA X 29 %4, EDTA T 29 §%4, NTA, IDS, Zgolav=
EJ EDDS, B MGDAE X gshe, AA] e [159]~[164] & o= shutbe] W,

[166] AAAE 0.005% WA 0.05%(v/v)e] :=UTE|E P-40(NP40), CHAPS, &€ B-D-FFZ:yg}xA|=, n-%o
A B-d-REAE, E4-20, B EA-802 Edehs, A FH [159]-[165] T o= shite] Wy

[167] AZvlEad s AA AZ2vtETedo|la, H3 ZZvlEaed = FPLC, HPLC, HIC, AEC, MMC, =+ X
g4 AzvhEaY R o) Folzl FozE Adui, 44 Ful [165]-[166] F o= shte] Wy

[168] ==9] At < HAXRSD)E 5% vwkel, AA] e [155]~[167] T ol el Wy,

[169] circRNAE 1,00070¢] FEw QB = T 7 nute] ZAolE xdtsl=, A e [155]~[168] = o)== &}
o] v,

AAle] 1: circRNA 2 1inRNAS EF3}= 3E JdL FRste HEEFH WA 23 oA 9

2 JIAE Wy mEad, gdxie AESS B ZAlE sk ojike]l WA e AeFdoma oy
RNACcircRNA), A8 RNA(linRNA), HEE TE E¢E T RAE(4E 5o, EYd 749 S48 ==
FAE)S el 2R wEHLE =Y £8E Ao ZHE circRNAY F5-3td s AT 4 Aot

WA circRNA 2 1inRNAS $Hi-3te ZeEeiwEd Qe = E3dE Hus sfsles AZ2S 530,
Aok 200 pg?l ZPHFIZYSE=S F AFS T, % 5 t
= O~
= T A

mz K orlo

BE

ol
200 ng/pL9l AE o FYRFFUcEEY FEE b 5 Ak, FEHoZ AP WAV RVA
2o Axsta, oAl F GeA 27 AA BAel AW T oAE, e, ¥ e ANEAES AA
7] S8 VT AES Al Aol AR-ZEAE 5 vk VT AES w8 9Rels 24 % 43l vy
g 5 oovh B ghese] 934 AF 9 AARIE Bed meh FAT S Atk AAE VT AES Bl
A8 st o)) W AR ol @ WAL i WAL 4 @), o) g, heseai, 2k

w2

_]
1 O £
AelolE, MAA, Ex 9 golowe ety WAl AgFoM T, o714 WA EAL 1inkNA
cirehVt el P2 G@e Adh0E WAL, Wy Zad of AL BEez £t el el
29 AmctEadnd B e Sol, fole my AmvEady, A54 354e A,
=z .

3 wr genEady], B A8y aRntEade) s 2er PR, 2y azvkEaded AT
TR A, W 2d0e] FHRTEULHEE ek g =2 9% WA, AE 29 WA,
FoF FHET. WEe AE Ul9] LinRNA BA44e] I olAl-wsl 2548 2

HOAE A, == g8 9
A

-
g8 ¢ AL TFH @2 F A

4

uebA], AT AMEEEE circRNAY] v et evb G E AE7bA FaE. AA] FEOlA, circRNAY

FHshel F=t W9 circRNAS ﬂE(w/w) AL Yo 23F ZYYurEdeE=9 Fd el circRNAY
2%(w/w)oltk. AAl Fefol A, circRNAS] FH-3wl Het W] circRNAS] HAE(w/w)E HE el &3t Z2e
ByEdeEl=9 A el circRNA9 3%(w/w)0]11‘r 2N el A, circRNAY F33d Aok Wl circRNAY
Ji*ﬂE(w/w)” %‘% el E3te ZEeRwEdE =] JY dle clrcRNAA 4%(w/w)elth, AAl FHEjelA,

o, HU

circRNAY * = A W circRNAY H ﬂE(W/W)‘“ AZ Yo &3y ZYYEFEUdoE=9 JAd U
circRNAY 5%(w/w)0]11‘r. AAl FEjol A, circRNAS] FF-3lE Fd U9 c1rcRNA«] Jii]E(w/w)‘“ AL e &
gl ZEYRFEU o= He el circRNA2 6%(w/w)olth. AA] FHolA, circRNAQ] F¥-3lE et e

circRNASl HAE(w/w= A& e E3d Eeirsd ez g U] circRNAS] 7%(w/w)°]13‘r. A E
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Boll A, circRNAS] FH-3h¥l Hok o] circRNAS| ﬂE(w/w) AME o E3td YR FEUE =
& 2] circRNAS] 8%(w/w)oltk. AA] FEfol A, circRNAS] TH-3tH At el circRNAS] HAE (w/w)= A
o] E3te YR wEUE =] Ik Ul9] circRNAC] 9%(w/w)°15}. A FeEfell A, circRNAS] FH-she
o Ul circRNAS] FHAIEWw/w)e AE e =R EEYEwIdeE=e Y el circRNA9Y
10%(w/wyelet. AAl el A, circRNAS] FF-3tE ok W] circRNAS] HAE(w/w+ AE W =39 &9
dRyEdeE = A Wel circRNAL 11%(w/w)olth., Al e, circRNAQ] F4-3d Ak el circRNA
o] HAE(w/w)E ‘E% o] =3¥ ZYRFEAdoHEY He o] circRNAS  12%(w/w)olth. AA|
FEjol A, circRNAS] F45-3td Fe W] circRNAS Jl**E(w/w)“ AE U] &3t EEYEarEdE =9
A W] circRNAS] 13%(w/w)oltt. AAl FEefol A, circRNAS F53td T o] circRNAS HAE (w/w)+
AZE U E3d ZYRwIdE =] Ad 9] circRNA9] 14%(w/w)olth. AAl Fefoll A, circRNASl F5
el g9 U circRiASl HAEG/ME BE U EFE EeleniIAos=e AW U)o circRNAY
15%(w/w)elek. AAl Feoll A, circRNAS] F7-3tE ok W] circRNAY] HAE(w/w+ HAE WY =39 &9
EFIFHLE = He ye c1rcRNA°] 16%(w/w)oltt. AA] ejoll A, circRNA2l F5-3td Ak el circRNA
°of HAEWWE AE W9 E£3d ZEPERFEUE=9 HY o] circRNAS] 17%(w/w)olth.  AA|
FHEfoll A, circRNAS] FH-3}% @ o] circRNAS] HAE (w/w)v AZE o &£3d ZYR7EEH=9
A Nl circRNAY 18%(w/w)oltt. A dejoll A, circRNAS] F5-3lwl He o] circRNAY HAE (w/w)E
Z U &£3d EZEYRwEdeE = Fd Wl circRNAS 19%(w/w)olth. Al e A, circRNAS] F4-
sl®l A el circRNAS] HAE(w/w)= AZE W T3dd ZYEwZde=9 I W circRNAS
20%(w/w)olth. AAl Fefoll A, circRNAS] FH-3td [k W] circRNASl HAE(w/w)e AE o EFE =7
dRFEU e =9 At W circRNA2 21%(w/w)olth. AA] Bejoll A, circRNA9] F5-3}¥ dek 2] circRNA
of HAEWWE AE W £ ZYPERFIEAdSHZ=o [ o] circRNAY  22%(w/w)olth. AA|
Pl A, circRNAS] F45-3td Fe W] circRNAY JME(W/W)” AE U] £3E ZYYETEUE =Y
o 9] circRNASl 23%(w/w)oltlt. AA] Hefol A, circRNAY F5-3t¥ Hk W circRNAS] HAE (w/w)=
Z Ue E3d ZelglRywEdeE =g Ha el circRNAY 24%(w/w)olth. Al Ef A, circRNAS] T4
slel Hek W9l circRNAY JV*E(W/W)— AZ Yo E3td ZoPEwEyULE =9 Fw el circRNAY
25%(w/w)olth. AAl Fefoll A, circRNAS] FH-3td [k W] circRNASl HAE(w/w)= AE o EFE =7
U= He W9 circRNA9| 26%(w/w)o]ﬂr AA el A, circRNAS] FH-3kE ok U9 circRNA
o HAE(w/w)E *‘E%: e =£3¥ ZYRFEdoH=e He o] circRNAS 27%(w/w)olth. AA|
Pl A, circRNAS] FH-3FE FJe W] circRNAl HAE(w/w)e AME W 39 ZYuwId e =9
A el circRNAS 28%(w/w)°]13} A FJE A, circRNAS] FH-3tE A el circRNAY HAE (w/w)+=
AE U &3 ZYgRwIaE =] Hy U] circRNA9] 29%(w/w)olth. Al Fefol A, circRNA9] F+5
skl "o 9] circRNAS] HAE(w/w)v= AE W9 £39 ZYEwIEdeE=9 I W] circRNAS]
30%(w/w)elth. AAl Fefol A, circRNAS FH-std Ik 2] circRNAS HAE(w/w)E AE W =39 &7
drRyyEdleE =9 Ad Wel circRNAY 31%(w/w)olth. Al FelollA], circRNAS]l F4-3d Ak el circRNA
of HAEWWE AE e 39 ZYeEFIEdoH=o [ o] circRNAY 32%(w/w)olth. HA|
Pl A, circRNAS] FH-3td FJe W] circRNASl HAE(w/w)e= AE W &3t ZYuwId e =9
A el circRNAY 33%(w/w)olth. AA] Fefo| A, circRNAS] TH-3td At el circRNAY HAE (w/w)+=
ME HH =3e YRS deE =] g W9 circRNAS 34%(w/w)eolth. AA]l FEjell A, circRNAS] F4-
shel " 9] circRNAS] HAE(w/w)v= AE W9 £39 ZYEwIEdeE=9 I W] circRNAS]
35%(w/w)°]5}. A GO A, circRNAQ] FH-8d A HoJ= 35%(w/w) (& 5o, HoX 36%, 40%, 45%,
50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99% HrE I 23 %] circRNA 2
65%(w/w) "WH(AE 5o, 64%, 60%, 55%, 50%, 45%, 40%, 35%, 30%, 25%, 20%, 15%, 10%, 5%, 4%, 3%, 2%,

Y mlki Y

l‘l

b g

io,in?:nﬁo

I¢

y

y

1% =9k, = 2 7Rl 1inRNA &S zZtet. o9& , circRNA®] FHstel ek U] circRNAS] HAE
(w/w)= A& el &9 e dvIdeEHEe] Hd HH circRNAS| 28 B & = SIvh(w/w).
AX 20 ¥ ZA0RA TS FEY FREZIA R A& o] circRNAY AA

et kel teERAA (o] 45 6 M F-eoh) ® A(e] A5 ASHEFNaCl))ol circRNAS WMAA7]AL 7
dstAY F7t2 AAshs s8& Brksly] S8 syl A wdsalen, s dds Al

5 mL DEAE AMlut22 Z8E AREste] ~SRIE eolAloldel os A5 €% RNAE AAsIAY. 23S
spA71aL, 50 mM E]2s, pH 72 AHsta, 9P RNAR 29tk Z9E 300 mM NaCl, 700 mM NaCl,
NaCl, 3 M NaClolAl &7 &&= = 300 mM NaCl + 0.6 M $-#loF, 700 mM NaCl + 1.5 M $-#lle}, 1 M NaCl

33
LM
+
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[0610]
[0611]

[0612]

[0613]

[0614]

[0615]

[0616]

[0617]
[0618]
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[0620]

[0621]
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1.8 M $-#loF 2 3 M NaCl + 6M -zolellA] otz A 8= &3, #d B¥8 Y5, A"
FH3lEl E4S PAGEC] o) EA (k. dlolEls= syl & 20 AAEY. $Eolrt EAEA = iiﬂ}i:’.
Ao 1o AAHCTE. 58.00 mLolA FAIE FIAE circRNAolaL, RE T2 3ayE B&Eoltt. Sdolrt &4
S AZvEIRE = 20 AN, fHolet dA EAEE A &5 YEhdTh. 56.89 mLollA EAIH ¥
¥ circRNAo|3, RE & 33E= EsEo|t),
X2

Aol A5 e %circRNA %linRNA

A1/ 2 1 A (EEIVT) 44 55

A 2/4 2l 1 + 9o} 66 34

A 2/# ¢l 8 - o} 56 43

5 R% AA Ao PAGE <& =AY 4 BA —’EE—E circRNA ¥ [inRNA #&&o disl] 717} 44.6% 2
55.4%A . S-#lole] H-A| F}olA c1rcRNA HAE £E= 56,4993, A8 43,64k, 6 M F-dlofe] H7be=
circRNA 2 1inRNAol oiall Z+7} 65.9% 2 34.1% %8 WAAZATH. 1ol ~ 8L 29 ¥y &= 1 232
T 7hsst A Jidstr] 98, %1@6& SEollA et ¢k NS olsfistr] HAsl skl AAE FHE

o},
AN 3: FheERNA © 1Y WY ZAL 0|43 circRiAY HA

U F2S ALERAAC 246U $Ah) A G) B FIEFOC)) iR W)
& Wrhe] 8 a7l 4Ee FRsRGe, ) ABe SIS,

3 RNAE A7) $18 6 M $-dlote] &4 stol A 8 mL DEAE E&=e]e ZHE ARSIt

ro,

AEE 79 pHollAl UF RNA holAle]d = AR A 22 °F 200 mg/mLell sl Faskdct. AME
A(100 mM Eg)2=-HCl pH 7.0, 6 M $-@o}, 10 mM EDTA)E 1:1& 3 M $#ole HE vz 34 s,
S 8l ZY doz 2. ZHE AP, MEF 2= F 50 mM E]&-HCI pH 7.0, 6 M Teﬂo} 5
mM EDTAZ A& &}, 20 CV A3 Fuj= 50 mM Eg]2-HCL pH 7.0, 6 M $-lo}, 1 M NaCl 5 mM EDTA®] 100%=
g3, olojAl 10 CV A8 Fujol Al 50 mM E&]2=-HCL pH 7.0, 6 M $-@loF, 3 M NaCl, 5 mM EDTAS] 100%=
S, Z28S AFPser] Aol 1 M NaOHE Al Hekdch. = 30 AAlE we} e AZvfEIRS F7}
o, vA5 EYSTE. PAGES] &, 2dE E43 vlaste] 200 ngS ol Wl Aslar, 7] ® 30l
A A BT

X 3:
A %CircRNA [%linRNA
=4 24 47 53
circRNA &2 ¥ =1 58 42

PAGES] ©]3F &9k E& circRNA HAE £LEE 47%0)0, 2 A7) 7|48 2748 AFL3 A4 £ circRNA &%
HAEE 58 %] t}.

A9 phi7} pif .00k g Algetine v 47 717HEJ 49 =dg
8 nl BEElg Zdd dis] Fedstsirt. AGE"ﬂ o3 FAHT v=F VIR eH, & 49 AANHEY. = 4= 7
mg2] circRNA IVT &% EZ9 AHAE HojFrl, & 594 136.89 mLoll 4] vaE E4Eolar, circRNA ¥ A+
ARvtEIW A 242,43 mLol ZHZ FA ¥

X 4:
qE £y %circRNA %linRNA
=4 =532 NA 49 51
circRNA &3 9= B4 62 38
GircRNA 22 33 B5 64 36
3 &% EF T+ 2T 6PAGER] 93] AEFslE 49% circRNACITh. 3 B4 WA &El® circRNAE
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[0624]

[0625]

[0626]

[0627]
[0628]

[0629]

[0630]

[0631]

[0632]

[0633]

[0634]
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circRNAS] W&l 62% 253}, %3 B5oll dlsl 64% a=5=3}t}.
AN 4: 1Y, & pH, LY oESA 2 FleE=AA ¥y 274 o]-8F circRNAY AA

271 o) are]l WA 7o) circRNAS WAAIZ L ®aEAY F7t2 AAste 58S #UFEHr] 98§ s 43S
Fhstit.

Al AAF 3 28 mg/mL(FHel o3 oF 56 mg)e]l 93 RNAS| 2 nLE EE FAsta, ololA 1:1
A(pH 7.0 100 mM E#2-ACI, 6 M $loF, 10 mM EDTA)E 18 mLE 33X, AZS 4 4F
WS Zte gl Zy doR 2deigivth. ZAHs W s, 50 mM HZFERYO]E pH 7.0, 6 M TEM, 5
mM EDTAZ AA3ka, 20 CV A3 FuiE 50 mM H]ZFEXMo]E pH 10.0, 6 M $-#lo}, 5 mM EDTA, 1 M NaCl<]
100%ell A-g3kar, o]ojA 10 CV A& Fu]= 50 mM E8]2-HCI pH 10.0, 6 M %ok, 5 mM EDTA, 3 M NaCle
100%<]] @%o}cgu}, 23S AFP3sl7] Mol 0.1 M NaOH 3 M NaCl 2 0.1 M oFAlEXF 3 M NaClZ
Agstact. AZnETH A3E & 5o A AT

>1E o

o M
3 o
rlo ofy

3% 5
AE %circRNA | %linRNA
=4 24 60 37
CircRNA 28] 3= 63 35

PAGE A&stel o3l 2= circRNA%E 60%°]at, A3l i+ 37%c|th. PAGEC] <J3l 263.22 mLellA o] #a&
62.91%<] circRNA ¥ 35.19% linRNA & $HF3lQitt. & O Jas EvEolt.

A 5 2F, AHESA, 2= 4 FILEZHA WA 2HE& o|&F circRNAY HA

27 o1Ake]l WA ZAo| circRNAS WAA7| 2 B AY F7t2 AASE T8S Hrtelr] 93
.

al
Egh, 2= 2 e EEAA (0] FF feloh)E WA T omA ARESHY 817] AdE el

circRNA, 1inRNA, T UE E4E £ AL (9 S o], 24 748 E¢E ©
g 3

gelRypad =] £3E JdS iets Aol W& HIC BAE Ab&sto] 4 = LHOH
3 M NaCle] &4 slellA Xé ]5 #f‘SBﬂi, o]ojx 3 M NaCl, 6 M $@otz2 &]3tar, uf& o]ojA 0 M NaCl,

M S-#lo}, HpE o]ojA 0 ;0 M $Elol®E F749 @A £818 2% 50 mM QAN ESF, pH 7.0, 5 ml
EDTAS] ¢17] &A1& L%—s}—t— %%‘f‘& ME 2 9 Fdg ZF oA s A8 e SR 33
k. 3 M NaCl, 50 mM QIAFEH, pH 7.0, 5 mM EDTAS] &4 dtellA 2.17 mg/mL(ZEF 53]) 243 RNAS] s
7] 278 HAES T, AL AZS gL 59 3 g7k= WE(HLD) HIC 28 Ao=w zdaigitt: AL,
50C, 60C 2 75ColA 22zt 108 S<t.

6, 2792 X 62 A7 AFd el o] AES 20CA] 108 ot SlFHol s, 2.17 mgo® 78 A
o2 29% 1l C4 HLD ZHE AFEste] 93 RNAE AASH 9] AE HojFt),
%6
WL 2 %circRNA
Zu 57 61.5
1447 ml ol 4 9] F5 3.A9 na
3.C.6 58.7
3.C7 58
3.C8 58.2
5851 mlelAle &2 == 3.C9 59.7
3.C.10 60.5
3.C.11 64.4
3.C.12 712
84 mlel A9 2 34 3.D.12 64.6
. 3.E.1 63.7
88.40 mioll A 2] &2 ¥z 3ED 60.4
A AR Aol st £ & B2 61.5% circRNASTE. N (FT)S RNAS A9 &-§38tx gk, tth4ro
RNAE Zrdol A= dY. #3 3.C.6 ~ 3.C.12& wyo}ﬂ 52 mLel Aol A WA &8 Hae Eﬂ Ey 13
o w} PAGEY] <938+ 58.0~71.2% circRNA +%9] circRNA +% H‘;H 7}Fch. B3 3.E.1 2 3.E.28 X3}
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[0636]

[0637]

[0638]

[0639]

[0640]
[0641]

[0642]
[0643]
[0644]

[0645]

[0646]

[0647]

[0648]

[0649]

0B

HE
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10-2024-0118174

£ 88.40 mLol Aol F WA &2 3L 22 PAGEY 213 63.7% L 60.4%2] circRNA =525 -3,

AAd 6: 2, IR EEZFA, /7] &4, € uH WA 2UE o83 circRNAY A
il

27 o) el WA o] circRNAE WAAIZI E3letAY F71=2 AGAlete 58S Hrkelr] 8 37 A3
T3t

Lol W S IFIFYLEE ZY Ao R circRNA ¥ 1inRNAS] Z3ES F3He= IVT RNAY 10 mg MZS
293sta, A-#2l 5 3IHE AFESte] 80TAA AA AAE s Y. Hy 2 MAFes 9 28 21L&
20 mM H]A-Eg A TEH 6 M $dol, 20% ACN, pH 7.0019, MZL 30% ~ 60% 2 6 CV A3 Fujol] s 20

mM H]Z‘_—EFL]Z: 23, 6 M $#ol, 1 M NaCl, 20% ACN, pH 7.02.2 £33 t). = 82 AZRuEIHS 43
3L, circRNAE PN:72 ¥A]8ar, A3 RNA:= PN:8 2 PN:9Z EA|sISiY. A= X 79 AA A,
%7

7y 453 (mg) % CircRNA &%

7 0.5 57

8 1.5 96

9 0.9 94

10 04 8

11 0.7 2

12 0.6 2

= 46

circRNAZ &fsle= 3
1.5 mg 2 0.9 mge] E4&
27y 8%, 2% 2 2% circRN

8 Bl 9% HPLC ¥4 Wilel o 27k 57%, 96% L 94% circRNA £EZ 0.5 ng,
S 28 10, 11 9 128 E3ehE 1inkNA 925 HPLC 24 el o)
EEZ 0.4, 0.7 R 0.6 mge] LS FHAAT.

:>m0ﬂ

23 8 4 9 HPLC ¥4 Ank= % 99 AAEL
5 10, 11, 12 BPLC 24 A3k % 109 AA €L},
AN 7 GFE L, A, L ALERAA WY 2AL 02T circRUAY HA

Oll

2 AAldE [inRNA, @ U2 E4E £ HAEZRE Y circRNAY B WA 2702 25 Aol E
A, 2 IS ERZIA 9 ALES TS, or|A AY(E) Aukd A 0.5 M FolUd-HClIo] EATT),

(<0
-

0.1 ml QA Risglg ZHS& ALgetaL, 5T A% AZ oA IVTE AAAE circRNA AES 50 mM Ed2, 6
M $-#lo}, 5 mM EDTA, pH 82 H33ztd Z3 Ao ettt ZES 100% 50 mM Eg]2~, 6 M o}, 5 mM
EDTA, 1 M NaCl, pH 8& X3 Fwj& fzlsta, 11 2 = 12¢] AAlE \pe} Zo] 7Hz; 45C, 55T, 65T,
75C 2 85C(85C AZmEZYY AL Lwo] AAEA] koA 1 ml/Eoez AyPsdct, AZvtea
el A" ZHzhe] A= FA1S 913 PAGE o= 29w Mo 4-gat.

AAe 8: a2 F 7] & B 2AE o] &F circRNAY AA

27) o]Akel WA Z71o] circRNAS WAA 7| B AY 7t AASE 8-S #1894 §7]) Ade

o] WioA, &% 9 f7] &v] WA AL ALEShe] o] -2 A HPLCE AFE3FS] circRNA 2 1inRNAS #
A= ] 4, = E9], DNAPac PA200 Sd|awEUE= Z49) Aoz
circRNA/LinRNA®] &S FHaitt. 7] AZvtE# s 270L 53% ©]F% A(E 5 100 mM TEAA) % 47%
o]F B(E 5 25% oMAIEYEZ ZF 100 mM TEAASITE. ZHS Addste= 5 75T7HA 78T, circRNA
9 1inRNA9] &2 E F 8o we} ATt & 132 A ARvETH AIE HAFET).
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AL () % ol 5 A % °l'57d B
3.00 53.0 47.0
3.50 53.0 47.0
10.00 51.0 49.0
10.50 0.0 100.0
11.50 0.0 100.0
12.00 53.0 47.0
20.00 53.0 47.0

AXd 9: thekg pH WA ZAL ©]-83 circRNAY HA|

E AAdE [inRNA, € o2 BEFE o= FAZZRE Y circRNAQ BadA WA 2702 A pHel AMES 7]
Az}, 5 vTH(dE E9], 4.5, 4, 3.5 5,2, 1.5, 1, =1 m1vh) == 9 23(4 2 S0}, 9.5, 10,
10.5, 11, 11.5, 12, 12.5, 13, == 13 =3) WA pH =1L HAES T},

AAe 100 g € o p WA 27 S o] 23 circRNASY AHA]

< AAelE TinRNA, B BRE e B FAEREEC circRNAS] wEfolM thddt pll R &l WA 24
o] A& 7)Ag.

HAEE 932 NaCl, KC1, MgCl, CaCl, CsSO;, NaSO,, LiCl Z/mE: LiBrolth. 100 mM W] 1 Me] A o &

=22 5 uyk(dE S0, 4.5, 4, 3.5, 3, 2.5, 2, 1.5, 1, == 1 "yb) = 9 x7(d: 9.5, 10, 10.5,
11, 11.5, 12, 12.5, 13, T+ 13 =3)] WA pH 27 o2 HAEST}, HAES o g @/wr= pf 24
A2 A A H7FslAY, AA Fdel AE WE HusiAY, 3 454 e 2 454 U2 Hrkso.

AA G 11: #7] | BA A4S o] &3 circRNAS] A

2 AAldl= 1inRNA, 2 T2 ETE Ev FAEERHY circRNAS EEdA | 2do= f7] §uje] ARE
< 71AET. Hom 10%(v/v)e WA 7] &4 sEE HAESL. HAED §7] fule ddE E3A=,
EEgRE oAHE, WL, e 2-T23E o|AZRRE 1-FEE, 2-Reg -FEg, ox
e dE, SERXE, ik, oHEYELY, s, ofNE, duUEF Z/EE T2 FFS X
ettt H2ES §7] &= AF dAldA Huke AW, FA Ade] AE H®E HbsiAY, HE dsA =
v &9 45A = Hrfei.

AA e 12 AAFA ¥ =4S o]-83F circRNAY AHA

2 HAde 1inkNA, 2 tE ELE 5 FAEZHE circRNA9] oA ¥4 2oz AlgAle] A
Z1A g, HAES AAAE 0.00001% ~ 20% MY FE2 w=UdHE P-40(NP40), =
E9-20, E91-40, EQ-60 == E9-80), EFE X 100, CHAPS, £¥ B-D 2539 =
A B-EEAEE XY HAEZ AAAE AlF A st HTbeiAYW, AA AR AE U=
A7V AY, Y 454 = &7 454 W= e,

AAe] 13: WG =4 Jtell A 4 Wy

%o
o

oo

e

AR el w4 el A W 221e) AL

oo
o

kit

A Lol nF(AEX) HPLC-UV S 1inRNAZHF-E] circRNAS #28& 4 2
1inRNAS] 4] toll A circRNA A Z9 ==& ZAAS = d Fgsid).

rr
Py

on gEHgen, we

o] WhHoll A, ol n3d S FEULEE= L (5 9], DNAPac PA200 2| wEH e Zy]) o=
CircRNA AZ& F3tett. %7 ARnEIHT 27L 85% o)A A20 mM H]~-Ed 2, 6 M o}, pH
7.0) 2 15% ©]F7 B(20 mM H]A=-Eg]x ) 6 M §-#loF, 1 M NaCl, pH 7.0)%it}t. ZHS st
A Zkdstaleh. A 10% o5/ A/90% o5’ Bel 7S AREdhe] circRNA Bt 1inRNAS] &2]&

lo

=<t 80C7H
&Pshsict.

T 145 B F 0.2223 mg/nl FEOA 239 B 9 F9 circRNAY A1 AZrEIHS HFET,
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