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Progressin the molecular mechanism of KaiA regulating
cyanobacterial circadian clock
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Abstract: The cyanobacterial circadian clock has three relatively independent parts: the input path, the core oscillator, and
the output path. The core oscillator is composed of three clock proteins: KaiA, KaiB, and KaiC. The interactions among these
three proteins generate a rhythmic signal and convey the input signals to the output signals to maintain the accuracy and
stability of the oscillation of downstream signals. Based on the cyanobacterial circadian clock and the structure, function, and
interaction of the clock proteins of the core oscillator, combining the recent results from our laboratory, this review
summarized the recent progresses of the molecular mechanism of KaiA in regulating KaiC's enzymatic activity, mediating

Received: January 9, 2019; Accepted: March 13, 2019

Supported by: National Natural Science Foundation of China (No. 31670768), Wuhan Science and Technology Bureau Frontier Basic
Research Project (No. 2018060401011319).

Corresponding author: Sen Liu. Tel/Fax: +86-717-6397179; E-mail: senliu.ctgu@gmail.com

E %K A AR IE S (No. 31670768), I BHE RFTESEAIAFFEH H (No. 2018060401011319) #EH) .

[ &% WA ] : 2019-05-09 [ 4% HE R AE = hittp://kns.cnki.net/kems/detail/11.1998.9.20190507.1555.001.html



796 ISSN 1000-3061 CN 11-1998/Q A:# T #2244k Chin JBiotech

phase reset of the oscillator, and competing with CikA for the binding site of KaiB.

Keywords: cyanobacterium, circadian clock, core oscillator, clock protein KaiA

B THERE T AT AR, B
B A S BB BT T N .
BTS2 BRI A D i PR, s P
Fe LRI L 60 A0 o 1 B R ek, AR A T
BRI 7 o B AR > — . SRS RS
FEARER AR . RO IRG A R 38
G o ORI B WA 0 OGB4, BER
[l T DNA %% 51 RNA B AT A 10 67 R IR 155
w, R TERE RGN, o EENE, B
A PR ORG24y 1 ME— RB E 1K
HAMEN (KaA., KaB. KaiC =fh&E M) Ba
TEIE 24 19 28 vl 8 B AT SE B AR A I 1Y A R
Uit BIL, WEAYMEORG S —EEEY
B o A, AT AL 1 KalA . KaiB,

Kai C 4544 71 I W HL 05 BIL ) HAT 3 35 3

SCH IS R B A W B D IR e S LA R
FEESF AN RERS £, SEXIES PP KaiA 81y
KaiC RS TE . M F R OIRGRIEAHEE . 5
CikA Fa4fr KaiB (1455 oL i 45 75 T T 4Rk B A
FEREREEAT T 45k (81 1)

1 ERENFBCRGEEN

AWl 8 431 BIL — B AR ER 2 BT ATk
PGS o LIERIBIFECN , B SRR SR 0
(Transcriptional/trandlational feedback loop, TTFL)
FEOE— [ A 1 AR AL (B 2005 4,
Kondo 45 & Uik B 78 W5 3 19 28 W B K & v A7 A
it 7 3 DR S A 2R Y R P —— B

KaiA
PT-KaiC
SasA e,
Ate e Phosphorylation
Np-Kai@ Kinase R C STt a
> KaiA RapA
KaiA ClI KaiA regulates the enzymatic Y
L« activities of KaiC -
. Phosphatase K _.-"ﬁephosphorylation
KaiB
cu
PS-KaiC
L
. - Kai
KaiA competes with CikA for the WCikA
binding site of KaiB <

Inactive KaiA KaiA regulates the phase of the oscillator

Bl 1 KaA gL D FHLH S RER

Fig. 1 Overall diagram of the molecular mechanism that KaiA regulation cyanobacterial clock.
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Fig. 2 KaiA regulates the enzymatic activities of KaiC by affecting the A-Loop.

BTG PERRAG, MEMfER KaiC 454/ ADP, MM
PR FE S . A KalA 5 KaiC 1) A SR A EAEH
M A FEEIT CH S5 #9380 ATP Fli& A7 A5, Fir A
KalA Al fAgm ST A FRAPIRE R I ATP B
W, PR P AT R AL S G T 1 P

25 FrAR, KalA i@t iE35 KaiC iy ATP il .
AT TR A R TS M R S A A% o I 3 i T T AR
3.2 KaA BiIiEMHRESHERIBEZCIRS
22 RY AT 4R

HARBAS Kai 2 R4 M REW ) 2 i
5%, (HJE Kai & Z M gh84EH BALE A TEAR
ZEEMm . i, KaA 5RERAR KaC 4541
AT, LA KalC H i R AR A8 5% 728 o L i R
R IX —Bh S A b KalA 5 FHLH 4
AEHE . LR RIIISETE KalA 5 KaiC Z |y
B ASAH B AR D7 S T — e ik
3.21 KaiA 7 Kai E 5% IEH RS

PR R, TR R AT, KalA i
WAL RAEUE KaC K EAEBLE, KaA
b FIEHIRAS, ) C AR NS A KaiC Hili# KaiC

&: 010-64807509

KBRS, BEE KaC Bk ErFeE,
KaiA 334 RE J1 k55 , M BsmR Ik KaiC 5 KaiB
gEAmt, KalA Xt KaiC i AE g k— 25 ek 55
KalA. KaiB Fll KaiC 7EAH HAE FHIE il KalABC —
TLEAYIE, KaA A8 hAeEHeRas, AR
PR KalA IS 3h 1 KaiC i £ itk .

PR I, Kai A DA Rl KA
HAER, R WOR A T B R R LR U 2 2R Kai
BEWY . FERAIT I B, KaA Rt e 5
KaiC HzfifeiF KaiC iR ik, XFh ZAERTE K
TN KaAC 51, i KalA & Tis Pk
Ao UEHRILKER KaiC MBS, KaC 454
KaiB., KaC 5 KaiB f5& NIfE KalA Bk k&
HEMRZS, KaC ML BTG R 3h2, Y
FaE R KaABC = o SRR, 2 G20
1k KaiA 5 KaiC iy e ZAEH , KaiA 23 AR 1
WP, Y KaiC HBERR LK T [l (i, KaiB 15
KaiC 4r&, KalA s bk I i MRS
(B 3P, EpRAMRS BN, KaiA A5 H: e
IR B A e AR T AR A

B<: cjb@im.ac.cn

799




800

ISSN 1000-3061 CN 11-1998/Q /E¥y T Fi*## Chin J Biotech

KaiA

KaiC

KaiC

Cll

ClI

L7

\ P-KaiC

Inactive KaiA

4
/

/
»

Active KaiA

Inactive KaiA

4 Conformational change

3 KaA 7EEMS 5IEE NSz B iRt m F s %00 757 25 89 3 48
Fig. 3 KaiA converts between active and inactive states to regul ate the phase of the core oscillator.
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