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(57) Abstract: The present invention relates to a composition for preventing or treating neuropathic pain, the composition comprising
GCH1-targeting siRNA as an active ingredient. The present inventors selected target sequences from conserved sequence patterns in
various species of GCH1, designed 10 types of siRNA in the confirmed conserved sequence patterns, and selected 3 types of siRNA
candidates with good efficacy from among the 10 types of designed siRNA. It was confirmed that the GCH 1-targeting siRNA according
to the present invention has the effect of inhibiting the mRNA and protein expression of GCH1 and thereby also reducing the concen-
tration of BH4, a neurotransmitter produced by GCH1. Accordingly, the GCH1-targeting siRNA according to the present invention
inhibits GCH1 overexpressed in a patient with neuropathic pain and thus can be effectively used as a pain control therapeutic agent.
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[24] 7] A7FA E o] F ol B Al ghol Oiﬁ ANZE F7, 2MAL Y, &2
A, W5, 29, A2, 24 G, 71 e W, A olol A/ E 28
GEAE, E AE, S5, A B AR, dE S5 D HEE 534 s & &
T Ut

[25]

[26] ¥ b o] GCHI(GTP cyclohydrolase 1) A A M 54 553 #AH <A} 5 &)
L}o]t}, GCH1-2 28kDa®] &<& A HFHE H3A| 24, GTPS] Y3 =2 Y| 2

AYA
H &l E g 3 A~ 3| o] E(dihydroneopterin triphophate 5= neopterm)fﬁ«] Ask2 =
v ght}. GCH1+> BH4 &/ ol A 7] &5 A gk s A=A 44 At BH4=
Bl 24l o] ok d d ehebd stol =S A ehA, e EobRl A4kl ke
Shz Bl 24 spol EE A ehA, A2 5 §Hol Bhol sk E Y E e spol =5l
ghA 2 ALl Ao A AAFSHAl § A0 Il BERI Aot A dHEA B

T EE RYg ol 8% AT E Fatel BH4 4 AT EE A A A &
g8k ol 8 AT BHA Ha= ol ¢ AN wAke] A U S5 S flet
= Al 3t E= o] vhes T = ATk ek, A A S e ¢

st e A = BH4S] AALS mab A o 7 oA ste] of gt
g A S AT I H

[27] olalel A 1=, ¥ S ghg et x| &= A Aol upe} B S A E] A gk
oh 2 o] 5hr| AAlol= 2 g S A skl r] f1 g A Y B o Ay
HE A gstAY g-Ash= Al o] ol d & E&o|t). upeA], ¥ of A gh
A d AX 2R E o] &ab= e atobe] AR &olet A 5T
T A= A2 E g A el Sobe o= AT

[28]

[29] <A A] o>

[30] 1. siRNA 2] A7

[31] o} eF gt E 2] GCHIo A 9] B Al 3§ (conserved sequence pattern) S5
HE EA IS AT ol o], A8 F2 2IKHINM_000161.3), F E
(NM_024356.1)5 E35+atH, B A D s gele Ha gk 2459 GCHL M Y9 A
& of] = Clustal Omega (https:/www. ebi.ac. uk/Tools/msa/clustalo/)% AR-g-gity,

[32] olgh BE D el el A 105 2] siRNAS A A3, 2 siRNAQ] 54
& 3 190 Vet

[33]

[34]

[35]

[36] [3£1]
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[37]

[38]
[39]

[40]

5

siRNA 105 TH T AdA4 R 1 E4

X & | Target Sequence (5°->3’) | Start | Multi-species [siRNA| GC | Tm
HSE (Codon#)| compatibility | score| (%) |(°c)
(Yes or No)

1 GCAGTTCTTCA 306 No 11.5 | 52.4 | 62.1
CCAAGGGCTA

2 CAGTTCTTCAC 307 No 8.5 | 524607
CAAGGGCTAC

3 GGCTACCAGG 322 No 12 | 57.1 | 644
AGACCATCTCA

4 TTGAAGCAAC 617 No 10 | 38.1 | 55.7
ACACATGTGTA

5 AAGCAACACA 620 No 9.5 | 429 |56.7
CATGTGTATGG

6 GTCCTAAACG 346 No 12.5 | 33.3 [ 50.2
ATGCTATATTT

7 CCATATTGGT 456 Yes 14.5 [33.33| 50.5
TATCTTCCTAA

8 GGTTATCTTCC 463 Yes 15 | 38.1 | 54
TAACAAGCAA

9 CTTCCTAACAA 469 Yes 13.5 [42.86| 56.7
GCAAGTCCTT

10 GAAGCAACAC 619 No 13.5 [42.86| 55.2
ACATGTGTATG

A FAI G A D2 S v 2m 2] ¥ 5= 572 2 QL E ot

* multi-species compatibility: 42 7] g siRNA 4] & 1} 21z 0] (XM_003930511.3)
o] GCH1 A 25 Bl 3l& w 100% LA 8F=4] o] F+-& eI * siRNA score:
siRNA Q| 7|5 Wedof] S48 3hs o= A A 54 S 53} sl 7F g9
e} g Foldth A7 555 siRNARA 9] g50] 98 &0 &
=3

* GC contents(%): siRNA A A 4D Y Guanine(G)<} Cytosine(C)2] W -5

* Tm(°C): ©]F7F RNA 2| =% (melting temperature) 2. = RNA 2] folding 9+

[e) = =1 A~ 1o 3
e A5 = A5
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[41] 2. 27 Al siRNA F1. 7 3% X4

[42] A7) 8k 105 9] siRNA Foll Al &5 0] T2 siRNA FHA" 35 (#7, #8, #9)2 A
o1, 2o el = Aol w2 2x T2 E o S 5 Y ABdoH o
RNAfold webserver (http:/rna.tbi.univie.ac.at/cgi-bin/RNAWebSuite/RNAfold.cgi) &
olgsto] TR 3% 23} F2F ISPk

[43] siRNAS] M E-& AA 3 T H|E-0] & el t 7" siRNAE Bioneer (Seoul, Korea)
© 20 E] T83Ich iRNA ©] F7be} o) 3157 el S.eho] 3= Al 24l 4] o
&l A Al E vl e} w2 ol Al 7F gl Eoll AlAE ST B g ol A o] 81
siRNA F- K.t 359] a2 3129 ¢t

[44] [3£2]

AEH siRNA 352 M D 5 2af 2 o 5 A3t

ol & Sk A4 *Probab 23F &
NS ility( % )

u-siGC 7 CCATATTGGT 24.09

H1 #7 TATCTTCCTAA

u-siGC 8 GGTTATCTTCC 52.23

H1 #8 TAACAAGCAA

u-siGC 9 CTTCCTAACAA 54,76

H1 #9 GCAAGTCCTT

* Probability: 24F T~ 9] H1%

[45]
[46] LA YR A7
[47] HeLa, Vero 2 C6 Al 3£ = ATCC(American Type Culture Collection) & Z F-E -

] Tt A7 Al 3= 5% CO, Wl 7] o) A1 37°Coll 4 10% FBS(Fetal Bovine Serum),
ZFFEP 2~ 12mM), # YA #F(1001U/ml) 2 2~ EF Enlo] A(50ug/m) o2 B3
¥ DMEM(Dulbecco's modified Eagle's medium; Gibco BRL) 1| %] ol] 4] nJ] @ gl T},

HFEX (7 H91X)ISAKR
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[48]
[49]

[50]
[51]

[52]
[53]
[54]

[55]

[56]

[57]

1) Real-time RT-PCR A1 & 28] DA 491 & A7+ -S 95te], 83 Al el A
=2 e A] <F(Invitrogen)= ©| &35 ¥ E 100nM 31RNA © 26Xl Tt
! 2

W &FS 3 10% FBSE- 3-8k A1 Ak n| X & F 7Falt) 12} & A 7H9d 244 7 &,
FUg Ut o 2 22} F AR S Al LAl 244 ZF FH ol 71 A elS 8] Al
= g3

2) Western Blot 2 BH4 ELISA & FH|: AA[4Q1 A2 9sto], 797
Aol A 2] 2 H el A Ok(Inwtrogen)% o] &3lo] A|EE 100nM siRNAS. &
OA{E & F M FEE T, 10% FBSE o3 A4 &k A1 & A7kt 12k 45t
A 24X 32, A Aol A 2l ZH R Al 2K(Invitrogen) S ©] &3] 100nM
siRNA ¢} human GCH1 plasmid 400ng-a A 2] 3} a1 6] ZF vl 3l ¥, 10% FBSE 3
Frk AR A E A7 YR 22 AR S A 33 BlaL 244 7k F of] 7+ A F
= 3l A2 E T3

4. Real-time RT-PCR

%= RNAT HeLa, Vero @ C6 Al 22 FH E 2| F Al %(Invitrogen)& ©] &3t 5
Z k. GAANRD) T &8 31-dT Z 2ol H(Invitrogen) & ©] &3} ] 55°Col A 47
H 22 3 | E I (Invitrogen) & =3 T}, 24 ¥ cDNAT iQ SYBR 1§ 73 7 =
(Bio-rad) & ©]-235}¢] real-time RT-PCR9l 2] &l 5-3%%] At}

7] g Ee ekolA] A3 g 95°Cell A 34, H [95°Cell AT 153
3), 60°Col A 30Z(01 d ), 72°Coll A 30%(17h 19l 393] F71 = -4 = AT, B-
MNel-2 Ff A FAA Ede] A=E H7tetr] At A dxa o= ALE-H
AT,

Q
@)
E
o 2
>

.U
o,

A
TH3E 3)

[3%3]
Real-time RT-PCROl| A}-&-% X glo] ] b5
EFA ¢ Al 229k M A(5°—3) A | TmeC) | AL

1l 2 E] Al 2~ A=A HS

7] (bp)
GCH1 A2 GAGATGGTGA 110 |HeLa:79.0| 11
TTGTGAAGGAC Vero:79.0
QHE] Al CCAAGGACTT C6:830.5 12
GCTTGTTAGG
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[58]
[59]

[60]
[61]
[62]

[63]

[64]

[65]
[66]
[67]

p-o el Al 2 TGAAGATCAA 80 |HeLa:82.5| 13
GATCATTGCTC Vero:85.0

oFE] Al 2~ TGCTTGCTGA C6:84.0 14
TCCACATCTG

2 GeneXpression Macro chromo4 software(Bio-Rad)®l <]

la2} o] 3£ 2] siRNA Y.+ Hela A 79| 4 GCH1

gL, o= 7] 53] siRNA Btk 1 oA a7t Zivh vh&
% 1c9} 0] 339 siRNA X7 GCHI mRNA &g o] 4]

:OI:
o,
N
i
32
£
&
my m
:;
um o

[u—

2} =8 9 (Thermofisher, Seoul, Korea) . & 8-

P}, ST EL Sx AR &S89} 3 100°Col A 53 #Zol 5= b Ad
= 10% SDS-Z¢lot A - obu] = 2 7] 94 & (SDS-PAGE)l &8l -] gk % semi-

drier(Bio-Rad)& ©]-&3}] 20Vl 4] 30+ PVDF #l H & Q1 o = A 7t}

Aol A A7 Fot BE £ (0.4 % Tween 20 2 5 % BSA in TBS). 2 & ] €]
§h & Wl B Q12 U A} &Al: GCHI (1'1000 Abnova), B-actin(1:5000, Sigma) 3} 3}
FHE & A X8 TBSTE Al & 8 3 &2 v 4] B S A 5A| 7F 3 9h o]

2} &) A (Jackson laboratory) &= -8 a1 552 /A H 383 A <F(Pierce
Biotechnology) 2.2 W& A 7 T},

1 A3, 5 2a9f o] 352 2] siRNASF 7| 53] siRNA E.F Hela Al E01 A
GCH1 9 - S o A5  =d], A8 H 3 2] siRNA7} 7] 53] siRNAK.
' GCH1 @A oA g 3b7F 5 vk 5 2b R 5= 2c9f o] 9|21 £33 49
MEE AR} oto] BA F41& AA g Aat, A8 ¥ 35 9] siRNA A g 7ol A
Fofn| ek GCH1 @A A a5 el gt}

6. Tetrahydrobiopterin (BH4) ELISA 4
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