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(1. Vg A S A e TR TR B S 2500 T T Vg R 2 40 o SRR = 2 A Bl 5 224 6, g 11 570228;
2. JTPEREE BEAABE, BT 530004)

O R B2 AR IR, & a6 AR Z 402 AR IR B — 28 . BFOT R 06p4* WA (55
7N HAB L) TEM 2 R G ) B — & BTRTTE A, SR 2V . U S5 2R s (1 s AL ) 25 YDA
X%, AEATETERIAI PR S, R LS A a6 A1 B4 T REAYJFS1), LUER AR 2R DR R ABA, 2 FH R [ i e
B =, AR B 3 FiAE SR AL s R AR MY ab6/o3p4 ZARGRAE IR . BT RSN S RO S  T B, M
ablo3p4 57 AT A RN 28 A8 KUAE AR PN TCE BR300 i I 10 e SR A8 A0 ) 7 FH RS0k Al Hh S ARG I 27 1R 11 3 5
0L, 45, 584 B2 KM L, 51K a6/a3B4[S52N, 153V] % ACh (R BT 32 T+, ECso N
59.58 pumol- L™, JZBFA= AU 1/2, 1ity oAy P 2 A5 1A (9 e 5 9 A AU ] -

XH218): ab6/o3p4 MEEAL L BEARGHSZ U5 AHSRN 0 578, RAhFRak; XLH FL R B

FEDES: Q78 RII1 XHFRERS: A
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JRHE Y 2 BEHH R AZ 1A (Nicotinic acetylcholine receptors, nAChRs) J& THCAR 1455 73, i 5 sy
R FEL S TN . TEMEFLS TR B 16 FOR RIS T nAChRs YRS AL, 435070 al—a7. a9, al0,
Bl—p4. 6. e, p; R R FERNYIL A o8 WA, nAChRs REWE L8 ACh FI™ 4155, B T4
Iz, BN S A AR Y 2 A A AR 2, O HX e sz AR ZE A ARV 22 R s BE RS, Wl I
TR TR AR . AR nAChRSEM 5T AT SCARGF AT TR AL, {H iR T — 28 B SRR IR, AH I 2459
FFERNRL 22 B TR R 218, TR A a6 WIEMYSZAK, EATHEATfn] 85 41 3Rk 2R G0 h ERAR ME 1E 5 3Rk
TSI EEED o XA T2 a6p4* nAChRs(a6p4 ol 7 HAY KA A A0 7 ) 7643 F /K F S5
A EAERR AL I, 126 FE AR a6 WHAY nAChRs FEAFLE T X 2 R G 1) LAS
i REMH 22 e, BEE DT IR IR A, FFE &N K B a6p4* nAChRs H A A P55 ARG B b IR 8 5% 4 it 1) it
08N B A IR R AREECAEERY Y BT, a6p4* nAChR A= —FA T A £ B
PRSI FHT R 5, ool PG RE . B2 a6 ) Z AR ZE R B /N BT HR #2575 (dorsal root
ganglia, DRG) "5 %1k . WIESKOPF S5 7E/IN R {7 FH 2 1 2 PR 21 2 3 1 LB S5 8 PE9KR 5 DRG
T a6* Z AR FERKFA Ko IR g, M a6*Z IR REIRAS MBI (R 2 ARIK, K BUE R R ) /)
SRR S PR ARG N, [l S 2edt | SR A DG A 2RI Y AE AU B 32 AR 58 AN ], 4D 2
THE DRG i BEZ 45 a6* nAChRs 5 P2X2/3 2 AR B AL AR BN, R e T, &%
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B AE AU, DONVITO 481 B 0F 58 1IE 52, a6p4* nAChRs H A5 1# 5 THC( A’-tetrahydrocannabinol,
N°-DU KR ) U J5 TR R, AT R 5 R T THC BT 25 i F & o LA L FGR S5 2Rl a6pa*
nAChRs (25 B4R o8 At T B2 S, FLA B TR 53 1 2 B AR (10 A A LB

B4 W FETE 06p4* nAChRs I TIREAF ST /s Hh S EEAME L, BENS ELEERZ I S IR 259 | B ah iRl i 45
BIEPE, XS AR p4 WML IAZS & X ¥ 91 22 5, 2B & MR U e L UL SS & F1 A€ Loop
D(54-59) . Loop E(102-118) . Loop F(160-167) il 53 & B 52-53, 115-116, 160-161 3% 3 W2 Fefof
(B 1), XF T IR A7 B R A T RELS ), BRIk, A PCR A 0 32 AR 2 s R AR AR, SEB— U M A AR
2 A A RIS 988 AT 3 L 2 AR A . N 7 A AU 28 AR AU S ) DNA ok (RSN s i) =015 31
cRNA, G AAEPTUE G REAN P, 17553235 5 FOSUH A F e 22 e A I 7 A 70 R 58 45 8 nAChRs 3%
IRTE O . 8 L BT AR 58 AR Y A7 AR 6 3 2 7] 2, Bt IR B8 (acetylcholine, ACh) [ 5 i HL I {BL, & R
06/a3PA[S52N, I53V] nAChR 7EAH [V B ACh LT (4 F 8 (B K, 32 AT T 1% P SRR B B i o ASBIF
B PR A A2 AR ZE A S DI BE AR ST, $R 205 M0 52 PR BEURRBE 1) S B IR (7 0, I A R AR RRETRY, hy s B e iR
S ARMEAE AL A IT ] R 2R

20 40 52,53 60

I | |
R4 EEKLMDDLLN KTRYNNLIRP ATSSSQLISI RLELSLSQLI SVNEREQIMT LKQEWT 60
Hp4 EEKLMDDLLN KTRYNNLIRP ATSSSQLIS| KLQLSLAQL|! SVYNEREQIMT LKQEWT 60
1

80 100 15,116 129
| I

I
Rf4 DYRLAWNSSC YEGVNILRIP AKRVWLPDIV LYNNADGTYE VSVYTNWIVR SNGSIQWLPP 120
Hp4 DYRLTWNSSR YEGVNILRIP AKRIWLPDIV LYNNADGTYE VSVYTNLIVR SNGSVLWLPP 120

140 160, 161 180

1 I
Rp4 AIYKSACKIE VKHFPFDQQN CTLKFRSWTY DHTEIDMV PTAIMDDFT PSGEWD IVAL 180
Hp4A AIYKSACKIE VKYFPFDQAQN CTLKFRSWTY DHTEIDMV PTASMDDFT PSGEWDIVAL 180

200

I
Rp4 PGRRTVNPQD PSYVDVTYDF 1 I1KRKP 206
Hp4 PGRRTVNPQD PSYVDVTYDF |1 1KRKP 206

K1 KRR A pa WA AMRCIALS & WU 515 L
LI TTHER AR RAE LR
Fig. 1 Sequence comparison of ligand binding domain of rat and human 4 subunits

The mutation sites are marked in red boxes.
1 #REREE

1.1 HRSRAF HEPEAEITE (Xenopus laevis) W4 F 9 [F Nasco /A A, FESLH 5% 1 A~ H L. 1
FERPK G uE | DIVEAL I, IR 17 C. 8 K a6/63. p4 nAChRs W EEHE K 1) ki ok [ 38 F LA
Ko BT a6 WHREF KR ME, B a6/a3 #1A PRI IERRR (a6 W3 A HEANEC IR ZE A 3l B e o3 73R
Xof o7 DX 3 7= A (R AR, HEMIAMNES A SR 25 F AN TN RE S o6 S SEAH [R], LG Pt 44k 1) &5 6 0 PR A 9T TG 5%
M ) 0810, i P iz A AR R B a6/a354 nACHR BEIEH ik,

J5okE 4 B 5 & (FastPure Plasmid Mini Kit) 14 F Fe 504 MERE A= WU RHECA BR 23 7] ; DNA 4l kil 7] &
(MiniBEST DNA Fragment Purification Kit Ver. 4.0), DL 15000 Marker, FR il ¥4 N V] B§ Nhe 1. Dpn I,
Q5 IR RGN A FAY TR CKE ) AR Al DNA (KR40 525 & (mMESSAGE-mMACHINE®
T7 Transcription Kit), RNA 4lifb i 7] & (MEGAclear™Transcription Clean-Up Kit) I [ 3 [F Thermo Fisher
Scientific /A F]; DNA marker IV F JARA:ALBHE (650 45 B2 ] HEPES 1 A A= T A4 TR (i) A FR
/3 7l; L BB (acetylcholine, ACh). Bl 3G i (Atropine). i J5i 25 1 fif (Collagenase) 411 [ 3¢ [ Sigma-
Aldrich 28 &5 HoAth A= fB 3550 34 4 [ 7= 43 Hr &l . OR2 ¥ ¥ (NaCl, KC1, MgCl, f1 HEPES 435Ik 82.5,
2.0, 1.0, 5 mmol-L™', pH7.5); ND-96 {# ¥ (NaCl, KC1, MgCl,. CaCl, fil HEPES 3%} 96. 2.0, 1.0, 1.8,
Smmol-L™, pH7.5). BIYIHIA LA R 78 000 5 A= 1A 4 T AR (i) 8BRS W 58 Al
1.2 8% #EHeESEEE T (Nanodrop 2000, 35 F Thermo Fisher Scientific /A ) ); PCR ¥ (Mastercycler



E 4 N5 ab/a3p4 JRHRTL ZEEAERESZ AR pa U FEX S 5 AR A ) 4% e HL D) BERT 97 405

X50s, 1 [E Eppendorf); /N 7K S H, Kk {3 (35 [ Bio-Rad); Alpha-2200 %t 515 53 Hr & 4t (€ [E Protein-
Simple); Drummond {1 4 #% ( Drummond Scientific, Broomall, PA) ; KCL-2000A ‘[ i 8 %2 1% #5246 ( H
8 EYELA); XUHL A% L H B i K #% AxoClamp 900A, A5 5% e #% Axon Digidatal 550B(E [E] Molecular
Devices).
1.3 REESHFIE X REUS AZE 4 WAERYMEAMICARSS & BUF 5, #iE 3 b RGEARA S (& 1
gLt HER AL o R PCR A3 MY SZAARRE s A8 071k, 435X 3 AL A5 i B B R 4 7 4] Fh R
B g MERERR 0 N2 4 WAL

fdi ] Primer Premier 5.0 #1458 AU AR A5 5 1 ) 0T, (8 1F 52 1) 5 | Wy #5485 15 A 28 A8 6 i ELA T oo
B, BIHK EEAE 25 ~ 45 bp ZJA], f4IE GC &K T 40%, Tm HKT 70 C (3 1),

F£1 KR p4 TERTI|4F5

Tab. 1 Primer sequence of 4 subunit mutation

AR5 /5 Mutant site RALG W) 5L 51 The sequence of primers (5'—3")

1E[1]: CCATTCCTGTTTCAGCCAGACATTGGTGGTCATGATCTGTTCTCGC
S52N, I53V
& Ii: GCGAGAACAGATCATGACCACCAATGTCTGGCTGAAACAGGAATGG

1EM: GGGGGCAGCCACAGGACGCTGCCGTTGG
1115V, Q116L
& I: CCAACGGCAGCGTCCTGTGGCTGCCCCC

1E[M]: CCATGATGGCCGTGGGCGTCATAAGAACCATGTCAATCTCCG
K160M, S161T
& Ii: CGGAGATTGACATGGTTCTTATGACGCCCACGGCCATCATGG

1.4 PCRNBMESRT KA K p4 W DNA FHI 0 F0RAE IR, 51555455 WA Q5 14
FLREBHAR R IL LBIR A, R PCR kit AT MiAAR (K 2) o PCR Z&M4-407R: 50 uL /K %R, 95 °C HidE
PE 120 s; Bl 5 95 °C 281 20 s, 60 °C 3B & 10's, 68 °C ZEAH B B 3 min, LAEH 18 ¥; &5 68 °C i fif
5min. PCR IV 58 U5, TEKE 5544, 76 PCR =¥ it A 1 uL Dpn 1,37 C W 1 h, KRR .
BB PCR 37347 I7E 1.0 % BBRHHEE R 90 V HL R HLK 20 min, WEZEHLTKZE HE, 50 UF PCR S A
1. BUPCR ;=4 3 uL %4k DHSa KIAFT B RS2 S A, K5 B ROR A T35 A 2% & % R 1) B A ks 57
B 1,37 C FHE5R 14 ~ 18 ho BFFARATIMNPRIL 5 AN PTE, A S A AN ERREMN LB ik 5=,
37 °C. 250 rmin”' 3537 12 ~ 14 h, $2 50k 5 1] Nanodrop W5 Hovk B, 5383 1% (BN ARRE I v Tk (S50
] 1) JUWTILAE R, 7 35 1EAR AP 51 AR TG I

,f 'l-\
X | }
Vas
TR FAE ORI AR A SR SRR
+ = + Tl =
AP IR PCR 414 Dpn I fiHi#
O O O
FFRAERB 1Y) K AR R

B2 iR A

Fig. 2 Strategy for site-directed mutagenesis
1.5 SREEIRBRAIEYI R BN e Oy IR i) S AL A BOREFEA TR DIZE AL SN . 200 L B D) S R A 5

WR e A ATORE 20 pg(40 ~ 60 pL), BRAIVEN VIEE Nhe 1 10 pL, 10xM Buffer 20 uL, FAAFH ddH,0
#1855, 37 C RN 4 ho U1 DNA Sifbin & mIs vt ™. iy et oz £ ] Nanodrop Il
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AEFOWe B, It 1% RO RE e i ik R I Ll
1.6 ZTEUR RNA OB K2k o AR R BORAE AR, (o HGR S A TR AP S o 20 pL SOniy A4 2
T PR 2 pg(5 ~ 6 pl); 2xNTP/CAP 10 pL; 10xRxn Buffer 2 pL; Enzyme Mix 2 pL; 4> A FH FH
RNA i) ddH,O #b5%, 37 °C [V 4 ~ 6 ho PG 7ESB A 1 uL Dnase, W 30 min, f#f%# DNA 5
iR ] RNA 2lifkif ) & B cRNA 724, Nanodrop 5 Ho B, FEifad 1% MB e iR i B vk ik
1.7 ZURFEIEMNTUESIRBAE L3RR SEBCIRAS K47 A0 i 2 kI TCHE , VKRR 1 b, AR I 7E
FEANE TE /N 1T, IS B BRI e, BYRE TS, 7] OR2 IS MTE UE R BT . KU BE I = & A
0.5 gL AR (Y OR2 VAR PR, 25 F SN 40 ~ 50 min, i H5E 4250 58 B ARG B B4
J, P9 OR2 W Wi 8 270 10 WK, PRse T8 25 TE 1 i 19 O BE 40 i 5 A& Bt ND-96 Wi, 76 17 C..
MBI 35% MM T aksht o,

GR-BEA AR AR 24 h 5 FH T A0S, SEE T LS % BRI X a6/a3p4 FIRWFFEMITALEE R, 1
A R AR 66/a3 5 p4 nAChRs WIER) cRNA DL 1 : 1 [ HBNR S, BN R L E =500 ng-ul ',
BIRA R B RNA LA 59.8 nL AT S0 S A ARMUTCE DRREANI, 78 17 °C, B 35% 45F Faks:
B3R (E 3) .

B3 EPER DTS R P RE 2
A WEPEIRYITE; B: TR B ff B B1 240 0 PH B C: A I ) DI B2

Fig. 3 Female Xenopus laevis and oocytes

A: Female Xenopus laevis; B: Fresh oocyte masses; C: Oocytes after enzymolysis.

1.8 ZURINEERM DRSS 2 ~ 5 d {8 FDSUHL AR R BTSN O R0 L A2 AR Bk O 152
BN —=70 mV, JEREE 2 ~ 4 mL-min ', it 5% ACh FFARME =4 N T LA O . PRAIE RN R : A4~
PRI SBTC 60 s, EAEL T 2 s Ach BkipIFL, BlS (&4 0.1 gL' BSA [ ND-96 28 i i ih ok,
ANCSRREE A 3 RAEFR . Bl ic se 4R pClamp 11.0.3, RAEHEA N Episodic stimulation, SRFEATH A
Slow 200 Hz,

1.9 BIEGitoth  ARAARIMEER ACh /EREh7I(1. 10, 50, 100, 250, 500 pmol-L™ il 1 mmol-L™")
S A S T, K I FE SR A A A LR L 1 mmol-L™" ACh #il38r= Az A4 P 1] B SR/ b i ofe,
THE AL B B ACh(1 ~ 500 pmol- L") 3l J08 18 Al (1) J 7 % . R4 S s 2 /D AE AN [R) B R4 |
B 3~6K., Fr38dE S A GraphPad Prism 6.0 /4 F AR £ #1552 Response%=100/{1+(ECs,/
[agonist])™}. ' Response X3R4, agonist FCERIE SN B A [a] LR, nH A3 Hill R4 G
IFERL

2 HEREHH

2.1 PCRIFFHERREIAMBEIERIKGR  BURHBEI R IKA R R, £ PCR J5, 3 RSN A 5%
A (] 4-A BEAL 3. 4. 5), SERPEIRIBHR (] 4-A AL 2) BIALE —3K, AT LUK PCR = T AL SEs
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A Ml 1 2 3 4 5 M2

250

Bl 4 2748 PCR 7y 5878 R L R ) S 2 i i cRINA ASril S e FEL Uk
Al BP AT rat B4 JFURL; 2: 2R PE rat p4 BURL; 3 ~ 50 ZRAE{K B4 [S52N, 153 V], g4 [1115V, Q116L]. B4 [K160M, S161T];
B.1. 3.5, 7: 575K BA[S52N, 153V]. [1115V, Q116L]. [K160M, S161T], HF A= %I g4 W H:Fiki; 2. 4. 6: 55754 B4 [S52N,
I53V], [1115V, Q116L]. [K160M, S161T] £& ¥ JFiki; C: 1~ 3: ZRAZ{K p4 [S52N, 153V]. 4 [1115V, Q116L, p4 [K160M,
S161T] cRNA; M1: DL15 000 DNA marker; M: DNA marker IV,

Fig. 4 Agarose electrophoresis of PCR site-directed mutation products, linear mutant plasmid after digestion and cRNA

A.1: Wild-type rat 4 plasmid; 2: Linear rat 4 plasmid; 3-5: 4 subunit mutant after PCR site-directed mutation [S52N,
153V ], [1115V,Q116L], [K160M,S161T]; B. 1, 3, 5, 7: Plasmids of 4 subunit mutants [S52N,I53V], [T115V, Q116L], [K160M,
S161T] and wild-type subunit; 2, 4, 6 : Linear plasmids of #4 subunit mutant [S52N, 153V], [I115V, Q116L], [K160M, S161T];
C: 1-3: cRNA of f4 subunit mutant [S52N,I53V], [1115V, Q116L], [K160M, S161T]; M1: DL15 000 DNA marker; M: DNA
marker IV.

22 FRIRESESYIGR BRSO G RO AR FORL, T A A A o o O RTINS
JEGGR 2) o BrNERHEENE i DRSS R IE BOR AL R4 4 AJED P45 R 8 H] NCBI 3t 59 BLAST 1
LT A LERT AR, GIESE 3 A SRARR ORI T o Y IERR Y p4 SRR OB S AR UKL 2350 254 T
WO S0, SR HEER L UK I0AE . PRREORE (18] 4-B AL 1. 3. 5., 7) K 2 AR BEA5 44, TEBX R MEBEIE s
RPN, BT AR Sl s, TR BORL (K] 4-B AL 2. 4. 6) RSB . HLIKES SR 2 A BORE X 1
PRI AEIAR ORI B B B IO, UEWI B SE 2. S0l iR e THINAR RIS Ape0s0 TEL(FE 2),
PIFEIEFERI A, Al AT IR 255

T2 RITIRRKLEMRALRES As60/280 &

Tab.2 Mutant plasmid and linear plasmid concentration and A, /250

JUkL Plasmid HWeSE /(g-L™") Concentration  Ayggnge 26T Linear plasmid  #¢JE /(g-'L™") Concentration  Ayg080

S52N, 153V 0.247 5 1.86 S52N, 153V 0.288 2 1.88
1115V, Q116L 0.2403 1.86 1115V, Q116L 0.291 1 1.88
K160M, S161T 0.2315 1.85 K160M, S161T 0.226 5 1.86

2.3 cRNA RO I RSN SRARTE ) cRNA WREE (3% 3), #4355 500 mg-pL' . B HBER 45 R s,
] 4-C P EFL 1. 2. 3 AHIE] 37 359 6 L R 558 S it T BH 2 18 45ty , SR BRI Sy, T FF F — 25 BBk
g R G

24 HHBIRRTE a6 p4* nAChR FUTHEEAM it F XA AR iy He X B A AU 3 Fh o AR AU 32 R 1Y 3
REHEATRIIN o a6/a3BA[S52N, 153V] 5748 R Y 52 4K 5 HoA JURIAR Lb, Rk of ] A B2 11T, 761 5 )5 1956
3 RENEFIER Ko S35 2 Rhoe AR R ST A AU 52 RRIA TR TC W 1 1 22 57, 397620 4 TR BIIE R 7K
S5, ACh YR N 1 pumol L' BT HL I A, AR 217 A A 1) HL UL A J5e /NSRS . Bl ACh Tk
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BEM G, AZ VR 452 ACh HIl ™ Az (1) F 3 £ o B
ZIR, BB SR RS XL S

A. B, C, D WHHLAE, 848

ACh FYBSURRE AR 2, m] LARD A H W, 878 I AR

*=3

R cRNA SKES Aygoso 1B

Tab.3 Mutant cRNA concentration and A2z

Wi SZ AR SR A G50 S DIRE . 45 T AR E ACh

FE T, 2875 Y 06/a3p4[S52N, 153V] nAChR #H Lt

TP BRI H A Y AR Y,

CERTN (T AL SN 31

AR 224 5 5 A R St GRAR S, cRNAKJE /(g'L™) y
Mutant site Concentration 2607280
S52N, 153V 0.5915 2.08
1115V, Q116L 0.7097 2.07
K160M, S161T 0.5867 2.08

J& a6/a3p4[S52N, 153V] nAChR &5 Tl 1 (19 T UK -8

i F§ Graphpad Prism 6.0 {4 X 0 52 25 SR 4t 4
B ECsgo XFECIEL 6 R AL B, C BTt Ze, 45 L1, B AR A 5 521 A

1:"

T, 2T

J £k E, B2 A% ACh i
ZIRE A EA, . B A

ACh/(umol-L™")

100 250 500 1000

abla3p4 [S52N, 153V]

T

ACh/(umol-L™)

100 250 500 1000

A ACh/(umol-L™) B
Control 10 50 100 250 500 1000 Control 10 50
T —
< <
= =
[ S
S S
— o
1 min ™ 1 min
ab/a3p4
C ACh/(umol-L™) D
Control 10 50 100 250 500 1000 Control 10 50
(I |
S g
1 min < -
1 min
a6/a3p4 [1115V, Q116L]

& s

HpAE RURIZR AR

ab/a3p4 [K160M, S161T]

.

18

“HY a6/a3p4 nAChR XA E ACh By LA

Fig. 5 Current traces of wild-type and mutant a6/a34 nAChR evoked by different concentrations of ACh
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El 6 HpA: R 5 AR 06/a3p4 nAChR X s7] ACh ¥k B~ i 4k MeantSEM, n=3 ~ 6,
Fig. 6 Concentration response curve of wild-type and mutant a6/a354 nAChR to the agonist ACh Mean = SEM, n=3 ~ 6.
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a6/a3p4 nAChR ) ECsy S22 R a6/a3p4[S52N, 153V] nAChR B 2 135 (3 4), IIEH 52, 53 3 Ak 5748,
Xf ACh BB TE VAT —E B3R T, 1 a6/a3p4 nAChR 5 ACh 456 5 B - i T HCRE EE RS A

*4 H4HRRETH 06/a3p4nAChRs 5T ACh [ HEHE I BRCRE
Tab.4 Median effective concentration (ECs,) of wild type and mutant a6/a3$4 nAChRs for ACh stimulation

ZIRAFR ECsy/ (umol-L™) (95% CI) 5a6/a3p4M HLAH Hill slope (95% CI)
a6/a3p4 138.2 (127.1 ~ 150.2) 1 1.592 (1.395 ~ 1.790)
a6/a3PA[S52N, 153V] 59.58 (53.07 ~ 66.89) 0.4 1.407 (1.156 ~ 1.658)
a6/a3PA[1115V, Q116L] 147.8 (134.6 ~ 162.4) 1.1 1.727 (1.490 ~ 1.974)
a6/a3PA[K160M, S161T] 108.8 (127.6 ~ 185.8) 0.8 1.567 (1.276 ~ 1.858)

12 ECsofH.. 95% CI (95% confidence interval), Hill slope(nH)ZFE0HE >k H M - bt s Frf Bk ii T 2 /034K
(e Fr) = A TORES B B 2

Note: ECs, value, 95% CI (95% confidence interval), Hill slope (nH) and other data are from the concentration response
curve; All data were derived from at least three different Xenopus oocytes.

3 ¥ i

a4 E R —F R IR nAChRs 32 3] 12 KvE, (HF a6 WL nAChRs [ 5 JR R 5+ FRME . JE B,
R 2 TR AR A7 A 5 T AR5 A 10 S B A5 R 57 T A0 BRI A1 1) N-sif 2 5 3, i o 32 R iy, A3 @6/a3 iR &
AR LA B A2 AR IE 5 23K, SR SZ AR I T REVE 14 o

ARHFFE AT AZEFIKR EUR a6 F1 p4 WRNIE L I N-siméh & 3800 7 51, B IAERAIR R o6 WL
) [T 5, T B4 IR Rl 25 SR, FIREE R 2 —JER T nAChRs /N T 2K, 7T LIE N
Oy FHREL, WS ECAR 5 2 AR 25 A 1 SE 7 55 . HONE 259847 T A2 (Human) F1K L (Rat) a6/a3 il p4 V.
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Preparation and Functional Study of 4 Subunit Double-point
Mutant of a6/a3 4 Nicotinic Acetylcholine Receptors

LI Xuyang', CHEN Shumiao', YU Jinpeng’, LUO Sulan', ZHANGSUN Dongting'
(1. School of Life and Pharmaceutical Sciences/ Ministry of Education Key Laboratory of Tropical Biological Resources/Haikou Key Laboratory for
Marine Drugs, Hainan University, Haikou, Hainan 570228; 2. Medical College, Guangxi University, Nanning, Guangxi 530004, China)

Abstract: The receptor containing a6 subunit is one of the special nicotinic acetylcholine receptors. Recent
studies have found that the a6/a3p4 subtypes have a certain regulatory effect on the nervous system. And it is
related to the pathogenesis of many diseases, such as neuropathic pain, addiction, etc., which have been
regarded as potential therapeutic targets. The sequences of rat and human a6 and $4 subunits were compared,
and three mutant a6/a3p4 receptor genes with adjacent site mutations were produced on the basis of wild-type
genes by site-directed mutagenesis. The a6/a3f4 receptors and their mutants were expressed on Xenopus
oocytes by transcription in vitro, microinjection and other methods. And the functions of the receptors were
detected by using the two-electrode voltage voltage-clamp system. The results indicated that the mutant
receptor a6/a34 [S52N, 153V] was more sensitive to ACh, with its ECs, being 59.58 umol-L™', which is half

of the wild-type receptor. Meanwhile, the other two mutant receptors had similar sensitivities to the wild type.
Keywords: a6/034 nAChR; adjacent site mutagenesis; expression in vitro; two-electrode voltage clamp
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