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Abstract: Calcium-activated chloride channel (CaCC) is an anion channel, widely distributed in the human
body, taking a part in cell functions including secretion, heart muscle repolarization, nerve signal transmission
and several physiological activities. The anoctamin 1 (ANO1) protein is the molecular basis of CaCC and the
modification of ANOI1 protein will produce a variety of pharmacological effects, such as analgesia, treating
dysentery and asthma, even tumor proliferation and migration inhibition. In the past decade, many methods in

screening of ANO1 regulators have been developed. Although a series of the ANOI1-based CaCC regulatory
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molecules have been identified, the pharmacological effects of these molecules are not consistent.

In this

review, we introduce ANO1 protein regulators from many aspects including bio-test methods, structure-activity

relationships, and the potential applications.
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Figure 1 Yellow fluoresence protein (YFP) florescence quenching assay.
(B) Changes of yellow fluorescence in response to different CaCCjy,-A01 concentration
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(A) Experiment method of YFP florescence quenching assay;
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Figure 2 Ussing chamber. (I) Epithelial tissue or cells; (II)
The two half chambers with ringer solution; (III) (IV) Agar-
Ringer bridges; (V) Amperemeter; (V1) Voltmeter

JE o BIAN/INE 3 AR R, i S SR — A
HME IR LR . 75 B Pl BORAES T, 2K
Ml B RIEWRA /N EZ W EGE BT, 724 s iR
FVEIZE W e, %18 F T 2 0k 6 iR 2 79 05 2 1) H
Tl TR b AME BRSNS s iR
FIEL S 77 A0 AH S B B, R s FUR IRV 42 0 mV, H
WAL TSI 245 T 1AM BRI KN, RN iE s
TN 2N ATP B, A2 528 200 A P 65 120 T S5 5
¥, #—PBOHF ANOL @i, iz L. 5
N ANOT #ii 711), J@IE K, M s s e
SRR B o AN [R5 P 4 ), R R R IR AR —,
AT T 4 B 41 1) ) 8 5

1.3 SBABR A EH M B SO0 AR O BT e
FUAIRIE) G bRt o A G FE Py R A5 FH AR ) f) o
352 T LR VI A S O R O R T, S 0 RS AN F A
F) % At P [ %, A T Ak ) 4 4 i JEE 1y 88 - i
HLIAL o I I s e ) A R P VR RO ON S B, O
ANOT #IE . S AR AP 5 e e, AR H iR AR
ABDL . A0 B AN SRR S, WE S, B
Thi, TEAHIE GORAEE BE R, AH LA INZG i 2 24 8
TFHE IR AR, BBl R o B o] PPk 18 1 751 %6
B I E S

1.4 EESHE  AJVEE CaCC @RI 5 1 [ B
FIFEFH Oh %5 2008 4EH2HP,  Ha R4 5 A
FARJFEEARRL, (HBEEAATX . R EA R T
B — R e A, A0 d e, B
TG FFTAARLE . 52 B AR AR N 40 i, Horp—4R
HARGER R TFIE S R E, et —T4
I S, B PR 2 S BT B P, o R i 4 HL R A 2 T
(2280, T 5 iy 4 4h 2 v 03 I 55 — AR H A 17 4

WA — € FLIR, (IS AL A48 4 H e K/NAHSE, O
AR S, RSN LR 2 R T IC % T R fE—E 4R
AR ANES BT, J R PR GE, ANOL il
T TP IORE LR )N, iR L BEL AR, R A A R F o
T4 U AHAE, 75 240 R R TR o PRI I B AL
AN R, T T S TR A o 7 1 B 5
2 ANO1 57|

CaCC Ml AR A P & £ 7T 23 D9 AR5 = A A0
e PEPI S BRI CaCC 7 #8 & T Hs =
PRI, H R ez, MHNETESS, 10 niflumic acid
(NFA)® RELEAED TUs U REAR A A LA 10 umol- L™ (1
FUE AT CaCCP% 8 28 AAIT—BEIA A NFA & —Fivkf
FevE R, L 2R T AN R AL SR I 8 F i
HRI CaCC MU . AT, NFA A5 Bt B 5 i 45 J0d
ST NFA BRBHHF CaCC 4h, EREXT A% B T8
SEREAT A, 50 e I T4 B B B IE (VRAC)HAI
B TIEIE Y AN, NFA X Ca®" B thofg fiomi B4,

PAF 73 3 VE38 BL ANO1 J94E 5 () CaCC A 5 41
71 o
2.1 KRR EASMLAYH Namkung %00T
2010 FERFE, RELEMETSR digallic acid (1, 1Cs,
3.6 umol-L™"). dichlorophene (2, ICsq 4.5 pmol-L™").
tannic acid (3, ICsy 6.1 umol'Lfl)\ candesartan (4,
ICsp 3.7 umol-L ") gossypol (5, ICs 6.1 umol-L™") Fl
gambogic acid (6, ICs, 3.7 umol-L™") (I 3). 7E ANOI
FaE I FRT 4 bxd 3 200 Fh R AR~ dEAT 45 T3
O R — LS 1 5 Ol VR RO TR I 45 i B 22 HY LA
A& . o, tannic acid (3) % ANOI1 #2%% FRT
M. WIRMESRIE ANOL Ul T84 4HM. SC/<%
FRAR A REFH CaCC FMMIMER . [FIEH X
FEVELT YEAL 5 e G X 7 AH DR SUIE TS (cystic fibrosis
transmembrane conductance regulator, CFTR) . I 74
4@ IE (epithelial sodium channel, EnaC) %5 & -F
TTE X TEAN IR, TRAS S 40 A 55 8 TR
2.2 CaCCi,-A01 1 CaCC;,,-B01  CaCC;y,-A01 (7)
R MF R CaCC MR, HolRORE, ] He
TR Z R AYIH Namkung %522 2008 4
REFHEER . HT ANOL HAEN CaCC 15
TR E 2 2008 A4 i 4& 7, Bt Namkung 55147
CaCCinp-AO1 RFIBF TR FEARAE ] ANOL 2 AR Fe 41
Mo &, T N SE  aiiE HT-29 (Wi TE CaCC
Fik) MR OTOGE A - T RO K . X
50000 FPR2546 S HEAT il B IRIE SRS T CaCCiny-A
(7)~ CaCCi,-B (8) ML &Y. —H AL CaCC i



+ 1508 - #j %% %3} Acta Pharmaceutica Sinica 2017, 52 (10): 1505 —1514

Figure 3 Calcium-activated chloride channel (CaCC) inhibitor natural products
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Figure 4 The series of CaCCjyp inhibitors
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Figure 5 The series of TMEMip, inhibitors
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Figure 8 The series of Eact agonists
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Figure 9 SAR of ANOI modulators. (A) Comparing with ANO1 modulators, different colours means different structural features;

such as CaCCin-A01, red means aromatic rings (Ar) or conjugated functional group bonding to amide nitrogen, purple means Ar which

attaching to amide carbonyl, orange means hydrophobic functional group bonding to thiophene; And in TMEM16A;n-A01, blue means
aromatic ether attaching to amide carbonyl, green means Ar bonding to 4 position of thiophene; (B) left: CaCCin-A01 and KO1, right:
alignment CaCCizn-A01 to KO1 conformation from KSP-K01 complex crystal structure, and the distance between two Ar centrals which
bonding to amide carbonyl and amide nitrogen is 6.2A; (C) Alignment many ANO1 inhibitors in (A) method, the angle between Ar plate
and amide plate is approximately 45°; the distance of S or O, in TMEM16A;n-A01 and Ani9, to the Ar central which bonding to amide

nitrogen is approximately 7A
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