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HRARLBY Z Bk AB RS 1K a6/a3 P23 R RN E R HIhBE 5

ENR, A &, 2E%5, TEl, FE=2", KIRF
(P PSP S0, 1 7R (A PR 24 T S8 58, 17 P 530004)

WE: W 2 B IEBH 32K (nicotinic acetylcholine receptors, nAChR) a6/a3243 W2 )"z /3 45 T kil 2 £ 12
JF 6 Ao £ T % 5 DX 3, S 2 ol ol 0 080 5T T R JORN 24 0 22 SR ML ) L 7 B SR, Rk L i 2 ol 6 S o I AN 244
PSR TT VB TERE . SR, H T 2 R IR RE 88 ORI AR FH T a6/03 8283 nAChRSs LA 73 T 2 ToiE K % I AL
5 BCRMAE o342 W BUAT 34 X 43 FF, i = 5 S R R AR AR+ 6/035283 nAChR [F14> FHLHIBE 78 . AW I L5 &
FI FH 32 44 8 S AR A M SR L SR AR S R A FEAS T S5 R R, A AR O TCRE B B4 R R S T BT AR B 06/a3 8283
nAChR K H a6/a3 T3 51 55 RASAR AW TR AR Y, FE3E— 20 W1 T PR E SE R 7R AL B 44 6/a38283 nAChRs [ i fig
SN . AT FE ATV K AN SR 7 S O s R SR B D L (HEHE S GXU-2023-0249). 45K, L
JEF (acetylcholine, ACh) 3% B £ ! 6/a34283 nAChR (1) -5 7 & (half maximal effective concentration, EC,)) ¥
18.5 umol-L™". 7 Fh a6/a3 Ik 51 55 5245 34 5 BU B 73 M A R F2 BE I 32 7F, i ACh{EF T a6/a3[V112E]253
a6/a3[T147S]8283~ a6/a3[E152K]B23 nAChR 1] i 1 A8 1k 5 24 &2 %, BC,, 43 il 3.5.4.4.2.0 umol-L", ZJ N 444 (1)
0.1~0.2 %, AHIE TN a6/a3p23 nAChRs [ 45 FI- TN BERTE 72 « 5 25 W 53 MR 485 4 1A o0 T WL IATE T $ 4t 7 B2, 4
JIE ] 06/a34233 nAChRs W v Fl & — P& AR AL SRt T #R AR 4 .

K HBEIR: 06/a3p2p3 MHBH B £ W ARG 52 445, PCR A5 1158 A5 78 SOCHL AR F R TS <l U JTOMES B9 B 48 i 5 = 8005
7
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Abstract: a6/a3f2/3 nicotinic acetylcholine receptors (nAChRs) subtype is widely expressed in mesolimbic
dopaminergic pathway and other regions, which plays a vital role in modulating the release of multiple
neurotransmitters and drug reward mechanisms. It has become a potential therapeutic target for the treatment of
various neuropsychiatric disorders and drug addiction. However, most ligands identified with high affinity and
selectivity targeting a6/a3f2f3 subtype showed limited subtype discrimination against the closely related o352
subtype. Furthermore, the molecular mechanisms underlying ligands interact with a6/a3$23 nAChR remain
absent. In this study, the related approaches of site-directed mutagenesis of receptor, in vitro transcription and
electrophysiological assay were utilized to establish the drug screening models of wild-type a6/a34243 nAChR and
its a6/03 subunit single-point mutants. The effects led by single amino acid substitution to the function of a6/a352/3

nAChR were also evaluated. The animal experimental protocol involved in this study has been approved by the
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Ethics Committee of Guangxi University (Approval No: GXU-2023-0249). As the results showed, the half
maximal effective concentration (EC,,) for ACh activating a6/a34283 nAChR was 18.5 umol-L"'. All 7 single-point
mutations of a6/a3 subunit resulted in increase of the agonist sensitivity, while the EC,, of ACh towards mutants
06/a3[V112E]f253  a6/a3[T147S1623 - 06/a3[E152K]523 nAChR decreased to the greatest extent (EC,;s were
3.5, 4.4, and 2.0 umol-L", respectively, which were 0.1-0.2-fold relative to that of the wild-type receptor). These

results established models for the research of structure-function relationship of a6/a35253 nAChRs and molecular

mechanism of ligand-receptor specific binding, as well as provided theoretical foundation for the design and

optimization of selective drug leads targeting a6/a35253 nAChRs.

Key words: a6/a342f3 nicotinic acetylcholine receptor; PCR-mediated site-directed mutagenesis; two-

electrode voltage clamp technique; Xenopus oocyte; half-maximal excitatory concentration

nAChRs & — J& 7] H P U5 74 #2238 J5T 2 1% J1H s
(acetylcholine, ACh) ¥ i% 755 A Fic A8 1] 9% B F 8 18 »
RAEH FE oM AR ZE R, 75 AU
nAChRs (muscle-type nAChRs) 1 # 28 # nAChRs
(neuronal nAChRs). H 1, #f£2  nAChRs ™ iZ 73 1ii
T XA AN E 2 RGP AR & T A, 2
5507 7R P R WA 4 AR PO R A BORE | AR R AT
IS b 20 P R R S — R B S M (1 B A,
DAL Sk Ak W0 A 98 TE 1 i 284 25 W48 o R R AT IR N
FEA, fHE T nAChRs HH 5 S WV 36 58 A 41l 1o FE A4 T
77 AR T RS M, T H A E IR L Sh P 48 i b 2 % E
11 AhAS [ #3036 T 4 28 8 nAChRs 0 Il A P 41 3%
(02~07.09a10.p2~p455) . HLHE 020 B 7 LAEC
EUf) 25 55, #0122 ) nAChRs SUAT 43 4y £ [ 30 35 4 %
FA) [ 98 LS8 AR (11 a7 A1 a9 nAChRs E ), PL K% d 3
A [) 0. 5 4 45 L 481 2H G ) S PR S D T SR A (0384
a6/a3p2f3  a6p4 nAChRs W 4 Z5) B4 &5 T 22 A5 (1) 2
F% 77 N nAChRs A [F 2 8Y 1) Th e 2 R PEER AL T 4544
Femilh, {6 3 BE 08 7E 2 Fh AR iy dE R b R HE B L T 4
YEM .

& a6/a3 W FE ) nAChRs (a6/a3” nAChRs) 7 H1HX
P R g RIE RS AT, EE AL T SUIRA R
2038 1% K P 22 T RE AR 4R T (L T 0 2 X)) SR IX
S, AE B 1M R A 2 R 4 A5 e R bk 2 e A
B, B AT 250 a6/a3” nAChRs = AL HE a6/a3253
Al a6pa W R LAY, Hodt | a6/a38283 nAChRs 543 Afi
TR SUIR R 2 B Re #0 4 oR RS 00 1 75 X AR B
A S T R A i 4 X, 5 % Bl 2 5 TR
FE JRORN 25 1) 22 B L) % D) A OC, BRIk, a6/a3p2p3
nAChRs I {E BT 2 Tl il 22 2 95 F1 245400 1 1 7 72
BT BRMT, a6/a3p283 nAChRs 7E 44 &0 5 s
DAL, JUF-ASBE 7= A w] Al fl 7 1) VR, L o6 P
) N- i i M &5 A5 380 5 o3 I 3% R R 1 8 7 (20l 68%),
S B a6/a3p23 M1 32 nAChRs it 1 45 & [X 25 [] 45 4

BONFRAL, B R I AR 0 A4 245 9 22 A DA 3 799 o T Y
BEAT A 2O X 4y o U0 o- 2 8 3 28 MIT AT /=y 4K BHL B
a6/0332/33 1 0342 nAChR, H: *f-BH Wi 7] & (half-maximal
inhibitory concentration, 1C,;) ¥ 4 390 pmol-L", {5 [F]
B X a3p2 W2 A H A a1 40 AE D (IC,=
4.4 nmol- LY, | H 52 44 5 s 175 748 7 6 R 4 57
a6/a3 YV F FEAEAR, 1) a6/a3f2p3 9878 1A B AL F i i
BT B TR ANAR T a6/o3 T FE 1 52 0 e A4 45 4 1) 26
A R AL AL R AR R AL, BA R T — R )
a6/a323 nAChRs 259 (11 ¥ 1 I & FA s 2 4t 8 22
Sehth . PRIT a6 5 o3 I 2 8] ) 56 Bk 22 S A7 s, A B
T )5 1 a6/a3 283 1 a3 B2 FH R W 25 W i, it — 25 TF
R XF a6/03283 nAChRs 5 & I #5051 & — 1 254 .
1 R S MR B AR 25 P U - MR B 2R TXIB g6 & — 1
Il a6/a323 nAChRs, 3 1C, 1 A 28 nmol-L", ifij %} £
¥ a32 16 A I H Al nAChRs 37 B TG A 202, & — 1tk
29I R BN a6/a3p23 nAChRs [ 45 # -1 i 5% &
HH IS5 AL R IF 98 3 (it =5 53 1) 40 AR B AN 245)
26 T, SR BC AR - 52 A4 AH BLAE F 43 WL AR O A 7T
(1) = 7 B PR 3K e v 80 M 4 B RRR

nAChRSs %V 5 45 1) 2 B A A AL, XS4 25 4 Th
RE [R5 7 P = 22l N-3i i 40 e 44 45 4 X (N-terminal
extracellular ligand binding domain, LBD) ¥t 58, 1% [X 1
HH AF 415 M. 5 N - i &/ 435 g 8 3 ] g e, 12 X3k . 5 1)
— SR S ) 7 S S B LBD 25 A 45 4 AR 4k, 33 1T 5
M) P A 425 45 R 1 R0 3 1 S8 T EE LA . BN I Ay
ST S KL IR T HE 1) RAL ] e 38U AR I 2 B R R AR
2B AR, R B RS AR R S TAR AR BT I 43 By
AR bR B S R A A AE O AR 4 A T AR R EE
Xif FAE A& Ah a6/03 283 nAChRs 24 ) 77 0 15 7Y 1) 2 57
JARAK, nAChRs (1) 25 ¥ - Dy B 5% 2 (1) fifé Ar A1 A2 422 1r)
YT R B R P,

AT T PCR A 5 (1 52 44 58 s 15 R AR KT 06
7. N- i i 471 485 ) 358 1) R o 2 B IR 7 R AT 7 )
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e, FETE AR DN TCRE OF RE4H A HH 2 37 B A TR B AR
A 06/a38283 nAChRs 254 7 106 B B, 368 ek A 0 EL 5%
ACh WUE B A= Y RN 5 A8 7Y 57 44 368 T8 FF T3 AR R 3 1A
A E o6 W HE F R 72 A i AR A0 0] 52 AR T RE (1 R, Xof
AR bR AR GG G 1) SR S AR R A AT IR AL . 1%
WE 50 () 45 5 7] T a6/a35283 nAChRs [ 45 K- 1 REAIF
T A] FH T #E [5) 2590 7 3% 1) a6/a3 243 nAChRs 14 41 H
Az B Y ST R AR R Z R R AR T S R T
BB 23 F LI 20 i B2 T BB, o 3 1) 06/03 8283
nAChRs 1) 250 ik Al — Ve oE A fe 4t 1 3Rk
I, Xt AR a6/a3 23 nAChRs FH I I FRIHLH] f2 G
JT T AR T B T A

MR 57

SIS ENY T SR EU R BRI 2~ 3 A RS
e )N (Female Xenopus laevis) H B B 2140 0 58 B
P, FEIREEIRE 17~20 °C HAE H 10~ 12 h IR )52
U9 = S T IR A S T R S . A LT
Ky sEas 7 REES T R E T A S it
(tHES : GXU-2023-0249).

SRR BFAE a6 W XE ATE AR ANE SR IE
IEr7 A P R HLIR, TR A A a6/a3 ik A 1R T 3
(LA o6 I F N-ify i 41 [X 056 18 410 3 36 o3 0 256 %)
X)) A& a6 I HEAT G 7 W TR B, 1%k
B RTERE B 06" nAChR 1A A1 3R 15 2003 1) [ B A 5 1 i
R4 1ER . B8 KM ab/a3. 2.3 nAChR i 5
cDNA 1 J5i bz 3K 84 - 52 [E] Utah K% . SanPrep £ i
b N B3R IR & (#L312KA8161).4SGelred #% 1% 4t
Bl (#KA10KA6252). HEPES (#L221BA0001). B 2 JK
KE R HKS08BA0015) MR FE 5 R (#H107BA0013).
T HEZE G EL (#1201BA0009) 19 T4 T A TR (L
) B A BRA A QS MR B 2R & B 2x TR I (#
10263592) % Bl VA% B2 P V11 Dpn 1 (#10254267) 11
TAFEREMEA (L5 AR A7 DL 10,000 DNA
marker (#ANEO0253A). [ # 1% #% B8 N V) B Sal 1
(#AM91933A). Nhe 1 (#AN82031A). MiniBEST DNA
B gk 7 8 (#AOE0859A) T H EEAEWH R
(b)) H R A &, mMESSAGE mMACHINE™ T7 {4 4k
R 7 B (#2760935) MEGAclear™ % 5% 4l 44, 328 7
& (#2978839) M T FE R K /R BHE (P ) AR A A
ACh (#0001433126) B 4L i (#SLBHO009V) - fist Jii i A
(#9001-12-1) 1 F 1 [H Merck 24 & ; 245 1fiL & (1 & A
(bovine serum albumin, BSA) W F b ¢ B 4 T A= 4k B
B A BR 2> w5 AR 35 S [ 7= 43 A 4

OR-2 % M i e ] @1 F : 82.5 mmol-L" NaCl,

2.0 mmol-L" KCI, 1.0 mmol-L" MgCl,, 5 mmol-L"
HEPES, pH 7.1~7.7%",

ND-96 £ it ¥ i i 41 F : 96 mmol-L" NaCl,
2.0 mmol-L" KCI, 1.0 mmol-L" MgCl,, 1.8 mmol-L"
CaCl,, 5.0 mmol-L"' HEPES, pH 7.1~7.7%,

LIS EE  KCL-2000W fH I H R R 7=/ (H A
EYELA 7R 5 BEAL 25 84 k s 22 #1); Mastercycler X50s 1
J% PCRAX (48 [ Eppendorf AG /A #]); Fluorchem E % i
K14 R 48 (3 E ProteinSimple Instruments 2 #);
Nanodrop One i il & 73 6.6 B2 1t (35 B Thermo Fisher
Scientific /A #]); P-1000 7K *F* $i £F 1 ( 3 B Sutter
Instrument 2 #)); Nanoject II & fil ¥ i 1% (3£
Drummond Scientific Company); Dendrite™ % 1 #% 1k,
2% (32 [ Sutter Instrument A & ); OC-725D X HL i) HiL &
HHE 5 UK A% (35[E Warner Instruments /A ) )

BRIFESINRITSEM  H a6 Ala3 nAChR I,
& N- 3 B b 45 7 38 (N-terminal extracellular domain,
ECD) M & 5 R ¢ %) i0E 47 B X FE 4 52 28 34,63, 112,
116,140 147152 fir fi 72 5 (K 1) MR 457 58 A8 B
A HER K cDNA 4w 15 {5 &, 1§ F Primer Premier 5.0 &
XA RAE AL p B TE— X 584 BAMY R R G ).
1K E — M 25~45 bp, S5IEY RS (melting
temperature, I' ) = 78 °C, GC G = 40%, RAAN Sk
T 51 5 R, B &-fR B 10~ 15 bp IR TRIE 7
FIH LA ERZ A G B C R LS5 . 5197 5 sk
1w, A LAY TR (L) BB RAF S K.

PCRNSHZFRERFTLE A a6/o3 W I
cDNA FJ5 kL AR, 55 X0 B (1) B U5 A8 5 )R QS B Ik
HR A R 4% U BE & @7 PCR R BAR R W R: Q5
TR R A M 2x TR 25 uL, P 2k AL 5] 11 % 125 ng,
BEAR 5 R 100 ng, ddH,O #h % A& 50 uL. F A PCR
I FHE R AR 7 5l 14 2 a6/a3 .5 L gl RAS Y
Yt B R, N AR B N TR (95 °C L2 min), 48
P (95 °C.20 s), iB 2k (60 °C+10 s), ZE{H! (68 °C 3 min),
18 NG 55 ZE A (68 °C .5 min)***", 4% PCR [ M
i G, WM N 1 uL Dpn 1, 78 50 18 21 H 15
37 °CHk &L B 2 h, 7K fif F BE AL TR BEAR o A FH B IR
B B¢ Jis HL K 6T PCR =Wy gk AT A, A H B 7= 4 2%ty
J&, 737 EL5 pL PCR =64k DHS o Kt B IR 2 &
M. FEALRIAIARAE 37 °C 200 r-min’ 5597 1 h G ik
T4 60 pg'mL" 2 % & # % (ampicillin, Amp”) [f] LB
] 7RS4, 37 °CHE % 16~20 h, HhEUH V& N Amp”
AR LB ¥ 723, T37 °C.200 rmin §™ K #5595 12~
14 ho 12000 r-min™ B0 T VRS T A, A5 FH BORE /) B
e 42 R 7 B A IR A A TR, o AR T AR TR
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Figure 1
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Amino acid sequence comparison of N-terminal extracellular domain (ECDs) of a6 and a3 nicotinic acetylcholine receptor

n subunits. sequence alignment revealed that a6 and a3 subunits displayed high homology o o Wit 1tferences (shade
AChR) subunits. ECD li led that a6 and a3 subunits displayed high h 1 f 68% with 67 diff haded

with red color) of total 207 residues. The mutation sites are marked with red arrows

Table 1 The primer sequences for single-point substitutions of a6/a3 nAChR subunit
Mutant Sequence of primer (5'—3")
a6/03[134M] FM: GCACTTTGAGTTGGCCATGACGCAGCTGGC
RM: GCCAGCTGCGTCATGGCCAACTCAAAGTGC
a6/a3[C63K] FM: GGAAGGACTACAGATTGAAATGGGATCCAACGGAGTACGATGGC
RM: GCCATCGTACTCCGTTGGATCCCATTTCAATCTGTAGTCCTTCC
a6/a3[V112E] FM: GTACGATGGGGAAATAACCTGGACCCCGCCAGC

RM: GCTGGCGGGGTCCAGGTTATTTCCCCATCGTAC

a6/a3[T116]]

FM: GGGGTGATAACCTGGATCCCGCCAGCC

RM: GGCTGGCGGGATCCAGGTTATCACCCC

a6/a3[S140T]

FM: CCCATTTGATCATCAAAACTGCACCCTGAAATTTGGG

RM: CCCAAATTTCAGGGTGCAGTTTTGATGATCAAATGGG

ab/a3[T147S]

FM: CCTGAAATTTGGGTCCTGGTCCTACGACAAGGCTG

RM: CAGCCTTGTCGTAGGACCAGGACCCAAATTTCAGG

a6la3[E152K]

FM: GGACTTACGACAAGGCTAAGATCGACCTTCTCATCATTGG

RM: CCAATGATGAGAAGGTCGATCTTAGCCTTGTCGTAAGTCC

(i) B A PR A E W% H bR AL s R AR 1 IE
k.

nAChR Y £ cRNA B9l & 75 il 5 IO B A2
R FN 984 B nAChRs WV % cDNA [ 5 ki, - Xt 5
F10y B A1) PR Tl X R AT D) A L 2 e Ak . LSk
b 5 RE A AR, K i mMESSAGE mMACHINE™ T7
P HI 8 S AR R U I R AR AN SR AR R R B3R TS
o 1 BT A= RN 28 48 B nAChRs 2 1] cRNA, HAK N
28 1% 4K BT AL 1.0~1.5 ng. 10x reaction buffer 2 uL.2x
CAP/NTP 10 pL~enzyme mix 2 pL, JCH¥ ddH,O fh 5 £¢
AR A 20 uL, 37 °C % 10~12 h. ff F MEGAclear™
e S AL AR ) B 1R cRNA P24, 3 AR i 40 o6
6 FE TR B AR W A PRk R LR AT ARG I 5

eI THEOR MR 3 Pl 1 ek B4R 97
6 A H LA _E (¥ 3E 9 M 14 JTCS, UK IR 45~60 min {3 3 58
SRR, KR LB T FERE, 18 NI EE &
1~2 cm b V4 55 5 90 100 V) I Bz Bk LA B IS (V) 1 K

291 om), B H IE 5G9 RFAH i A B9 8 A7 T OR-2 £8 1
W AR A AT R A A 2 o ol 4 UL PR R AT R
Jok, K Ol SR bR 95 T 5 5 82 R 1 0.5% A= 2 k7K 2%
MR IR E R

V5 B HE TR B BE 4 A A 4y 89 BB AR 29 0.5 em /)
B, I OR-2 22 Ml ) 52775 1 5~ 8 IR 2 I WV s -
FREL15~20 mg IR 5 B A ¥ T OR-2 2 1P, 5 51 BE4H
JIL VA T 7S 40 VR A 9T B A E 25 mL, 75 r-min” E iR X N
30~60 min, 735 K #8475 U1 BEAH A 540 B R 1T AN FERS
TR, A8 FH OR-2 2% iR S 5237 Wk U9 BE4H L 10~15 X
LSS 4 25 Ik e il O 2% 1k e Y, Bk Ak T VA~ VI
W1 SR 4 B B A KR AS R AT R 9P B4R B A T 2
AT S5 R B A AR T S5

FAEIBFEAR R AL SThRERM ¥ g fid B 4=
8 A a6/a3 55 B A g2 B3 W ) cRNA
FZH 1101 (ninin) MBI SIR G, SAGES APk
b s TR 1 o s S o i B Y 8 A s < 7 N (1 2
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Y15 ng. FEHEHOP AR R T SHIAERN
ND-96 2% phifi 1, 17 °CHE IR 5 7% 4~6 K5, K FH X H
% F s B AR ) 52 A A 5 BEZH BRI b () Rk 15
A1 FH 7K T oz AN 1) T R 2R BRI 1 3 R
W, LR B4R 20 )9 1~3 pum, 378 3 mol-L" KCIIE K
Je BB AR 20 8 0.5~2 MQ. K OR BE40 i B T A A4
50 wL [T B A e, 5 B R ) R N -70 mV, R
0.1 mg-mL" BSA Al 1 umol-L™ Bl E i ) ND-96 22 i
PA 2~4 mL-min" 00 £F G2 N A i R
O3PS T AN 2 s AN FHRFE R ACh (0.1.1.10.50.100-
200500 pwmol-L™) Rk v il 3, 12t 35 8 38 F 750 A2 1
e B K0S, A Clampex c 3¢ B AE PSR
KABALIE {3 FH Clampfit 11.3 230474 40 HL 0715
5, LA 100 umol-L™" ACh 5 5 7= A= (1) P4 7] HEL VL 2018
FEHE (100%), T 5% ACh 5 & HLR 1 & B 2%
B FE 5 8 R E i S N GraphPad Prism 8.0 744, K
A 28 1 1 & 77 B2 Response% = 100/[1+(EC,/[ACh])™]
(nH Jy Hill 22 %0) 43 7 20808 I 3815 9 B - e B ith 2 711
ACh 0 B A Y 5 R A5 T 06/a35283 nAChR [F) - 305

7] & (half-maximal excitatory concentration, EC,))"".

W ST - BN il 2 b i) Bl Sk | 2= D S A A
U BEAN R I B R SEE (n > 5), HULPIME + Ar iR
(mean = SEM) 177 & 7w .

HR
1 a6/a3 nAChR T EEFE M E SIFT

PLALE ab/a3 T3 cDNA R R AR, AR FE & 3
BR 22 AL BT 5 Y IR R PCR A 5 1 52 A AR B
AR A RIBE N, 45 R W, PCR N = ) 7
1% B Jlig W 6 Jie e A W0 v 28 R 0P B 45 (B 2A)
H PCR =455 A4\ DHS o K J AT B 8652 25 4T g 1 )5
FEBUTURL, FFH 1% B Jig b e e el ik RER 0k 2 40 e 6
FETE X FUORL AT 4, 45 R 2 F13R 2 IR, a6/a3 E
PR AR BTORLIR FE A T 0.20~0.31 pgrpl’,

/A4

single-point mutants of a6/a3 subunits

Table 2 The concentration and 4

260"°7280

Ay Ay TEAT T 1.85~1.88, HLHLHK 47 7 M. DNA W
J7 45 S 3 W 9 A o5 IE Al HLE 53 W R, T T e 4k
BRI S 3 S 52 5

2 BFERIANSSIEEY cRNA HIH &

A8 FH 1% T 8 Jg v K R Tl 4 D' e BE %
BEL a1l 2 P 1)l Il 1) 545 () 2R M A PR BEAT %558 . SRS
g5 R B 2B C MR 2 flrow, 2 M4k 50 RL ik B 35 72
0.21~0.35 pg-puL" Z 18], A, /A, H AT 1.85~1.88 2
6], FF AR A RS gn K .

DAZRAEA URL R AR, AR A1 55 3145 B AR AL el R
A nAChR % 1] cRNA, R I 1% B A5 BE ¢ i i
PRANEE IR 23 600 BE TR BURLEAT 258 . S5 Rk 2.
2D.E 7R, 4S5 £ 7 a6/a3f2 B3 FIHL 55 5 AR 7Y
a6/a3 V.3 cRNA B EEA T 0.56~1.11 pg-pL" Z [f],
A/ Argo TEAN T 1.92~2.05 2 8], H. ALk 3 2 15 15 B, 0]
FH T 5 5 S5 S 00 A 2 ) O R A AR ) ST
3 BFARINZRIT A 06/a36263 nAChR B4 B A H
IEAR BN S FATH RE A

F 9 a6/a3p2p3 T2 1] cRNA #% L) VR & )5
I B P BEAN A 5 5 R IE 4~ 6 K, 8 FH XU B HL R
B RT  SZ A TE A MBS B R AR S L. S5 R, BT AR
T Ko 7 il B 5 58 A8 T 06/035283 nAChR £ 100 pmol L
ACh JIl N 55 68 158 TFI80OF 77 AR B2 (0 A 1) F R, 3R
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81 FHAS [R) R B2 ACh )3 ET A Y 06/03 8283 nAChR
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gE SRR, B A BORD 98 R 7 4 1) 8 38 T RCRE P B
ACh & J& Tt & 1 AN 7 38 K (I 4A~H). # ACh K J&
5 H N 5 N GraphPad Prism 8.0 #2F 31T
Guit 55 i, IRAF ACh B & 32 1T 50Tk B - =
2 F1EC,, (F141.7, % 3). 45 R KW, ACh#S B4
R a6/0323 nAChR [ EC,, 4 18.5 pmol-L™, 1fii ACh
Xof 7 B B R R AR Y 2 AR AR R VE VEAAAE — e REFE I |
T, EC,, K % 2.0~9.5 pmol-L™, 43 7 4 ¥ 4 B 2 44

values of plasmids, linearized products and cRNAs of WT a6/a3, f2 and f3 subunits, as well as

Concentration of plasmid/

Concentration of linearized

Concentration of cRNA/

nAChR subtype Hg‘P-Lrl A/ Ay plasmid/pg~uL" A/ Asg0 pg‘pL'l A/ Asg
a6/o3 0.24 1.88 0.23 1.85 0.56 1.98
p2 0.26 1.85 0.29 1.87 1.11 2.01
£3 0.31 1.87 0.35 1.84 0.75 1.97
a6/a3[134M] 0.28 1.86 0.28 1.85 0.62 1.99
a6/a3[C63K] 0.24 1.89 0.27 1.87 0.66 1.92
a6/a3[V112E] 0.26 1.86 0.21 1.88 0.97 1.99
a6/a3[T1161] 0.22 1.87 0.29 1.89 0.84 2.03
a6/03[S140T] 0.25 1.86 0.26 1.86 0.78 1.98
a6/a3[T147S] 0.21 1.88 0.25 1.85 0.59 2.01
a6/a3[E152K] 0.20 1.85 0.24 1.88 0.79 2.05
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Figure 2 Agarose gel electrophoresis analysis of plasmids, linearized products and cRNAs of a6/a3, 2 and 3 nAChR subunits. A: 3:
Plasmid encoding wild-type (WT) a6/a3 subunit; 4: Linearized plasmid encoding WT a6/a3 subunit; 1, 2, 5-9: PCR products of plasmids
encoding a6/a3 subunit with single-point mutations of 134M, C63K, V112E, T1161, S140T, T147S, E152K respectively generated by a site-
directed mutagenesis approach; B: 1, 3, 5,7, 9, 11, 13: Plasmids encoding a6/a3[134M], a:6/a3[C63K], a6/a3[V112E], a6/a3[T116l1], a6/03
[S140T], a6/a3[T147S] and a6/a3[E152K] subunits; 2, 4, 6, 8, 10, 12, 14: Linearized plasmids encoding a6/a3[134M], a6/a3[C63K], ab/a3
[V112E], a6/a3[T1161], a6/a3[S140T], a6/a3[T147S] and a6/a3[E152K] subunits with corresponding restriction enzyme; C: 1, 3, 5:
Plasmids of WT a6/a3, 2 and 3 subunits; 2, 4, 6: Linearized plasmids of WT a6/03, 2, f3 with corresponding restriction enzyme; D: 1, 3,
4: cRNAs of WT a6/a3, 2 and 3 subunits; 2, 5-9: cRNAs of a6/a3[134M], a6/a3[C63K], a6/a3[V112E], a6/a3[T1161], a6/a3[S140T],
06/a3[T1478S] subunits; E: 1: cRNA of a6/a3[E152K] subunits; M: DL 10 000 DNA marker
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Figure 3 Current traces of WT a6/a3/5283 nAChR (A) evoked by 100 umol-L" ACh, as well as its single-point mutants a6/a3[134M152/33 (B),
a6/a3[C63K]p243 (C), a6/a3[V112E]S2p3 (D), a6/a3[T116115243 (E), a6/a3[S140T]A243 (F), a6/a3[T147S]6253 (G), ab6/a3[E152K 15243
(H), respectively

B 0.1~0.5 13, W B - I N il 28 & AR W 8 72 %, 16 X gEA XIS P R — e e, SR ACh &5 & 21k
7L B IR 1 B X a6/a3283 nAChR _E ACh P & AR 3 I B AR AL (B 4, 3 3).
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Figure 4 ACh differentially activating WT a6/a35253 nAChR and its single-point mutants. A-H: Current traces of WT a6/a35253 nAChR

(A) evoked by 1, 50 and 100 umol-L" ACh, respectively, as well as its single-point mutants a6/a3[134M]5283 (B), a6/a3[C63K]B253 (C),
a6/a3[V112E]p243 (D), a6/a3[T1161]15243 (E), a6/a3[S140T16243 (F), a6/a3[T147S15243 (G), a6/a3[E152K]4243 (H). 1, J: Dose-response
curves for the activation of WT a6/a3423 nAChR and its single-point mutants by ACh. n=5-12, x + SEM
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Table 3 The EC,; values for ACh activating WT a6/a3/243 nAChR and its single-point mutants. “The 95% confidence intervals for the

EC,, values

nAChR EC,/umol-L"¢ Hill slope“ Ratio (mutant WT a6/a35253)
a6/a3p2/3 18.5(13.3-25.8) 1.1 (0.8-1.5) 1.0
a6/a3[134M]52/33 6.0 (4.8-7.6) 0.9 (0.8-1.1) 0.3
a6/a3[C63K]B283 4.7 (3.6-6.1) 0.8 (0.7-1.0) 0.3
ablo3[V112E]5243 3.5 (2.5-4.7) 0.9 (0.7-1.1) 0.2
a6/o3[T1161]5243 9.2 (6.8-12.4) 1.4 (0.8-1.7) 0.5
a6/a3[S140T]5243 9.5 (6.6-13.6) 1.0 (0.7-1.2) 0.5
a6/a3[T147S15253 4.4 (2.5-7.5) 1.0 (0.6-1.5) 0.2
a6/a3[E152K]A23 2.0 (1.3-3.1) 1.1 (0.7-1.6) 0.1
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