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Fig. 2 Top view and side view of Kelch structure

in Keap1™
& 2 Keap 1 8 Kelch £ 1FR{MIFL Z] 7
A F D 24 Kelch EEJFHIFTIE RN B- WIZEM0) 4 4458, 1~V
4 6 A kelch ¥4%:.

h T REGE R A RS R, Kelch 8 AR N i ok
FC Uiy AL, 5 N S KL DR 2 G B (1) 25 11 9T 25
R, 77.5% Kelch #5111 B-Propeller 454K
FH C uiifty B 5 MIIAP. Keap 1 [1) Kelch 45 #448% H
C 3 R AT R ML 17 > FLBE A A R T N g 1)
ZiEZ

2 Kelch &AL
X Keleh £ (A IAFST H BT 32 B4 R 7E N AT/

Blrh. Fiih 204 71 F Keleh 8 45 T A K1
BENA e, i 40 R FLEIYIK Kelch 2 H )
gk, RIABEEE RN AT RE DR A RE. B
T Kelch &bl LA, KZE O %11 Keleh 8 Hik
A A ) &5 K B, ik  — 2 1) Keleh 85 A7
BTB/POZ 13 (for Broad-Complex, Tramtrack and Bric
abrac). BTB &5ty j2 — M KCH) 120 LR I
PRSP AR, PrsE A A0 - & s BAEH]
fTCrEThBesn (o, JRREREAT H AR 5 HoAb AR
BTB & A A LAEHY. % & 5|4 BTB/POZ 4514
151 Kelch & 80 2 2 M5k 2 ks, 34T
W 7L B4 ) Keleh 82 73 i —=2%: BTB/Kelch i
F, HA5 A Kelch Z5 #3511 Kelch #14, J& HAl
S5 Keleh £,

2.1 BTB/Kelch &ZH

175 W FL 8 4 T T K 1Y) BTB/Kelch 25 [
W (E AR /S AR 44 (Keleh M% EUR)):
Calicin (3)s KBTBD2 (5). KLHL6 (5). Sarcosin/
KLP23/Krpl (5). [IPropeller (6). NSI1-BP (6).
Nd-1 (6). C3IPI/hDKIR (6)» KLHLI/MRP2 (6).
KLHL2/Mayven (6). KLHL3 (6). KLHL4 (6)-
KLHL5(6). KLHL7(6). KLHL9(6). KLHLI10(6)+
KLHL11(6). KLHL12(6). KLHL13(6)» KLHL15(6)-
KLHL20/ KLEIP(6). KLHL31(6)» ENC-1/Nrp/b(6)+
Gigaxonin (6). Keapl (6). LZTR-1(6). KBTBD1(?).
KRIP6(6). BTBDI1/2(?). Actinfilin(6).

2004 £ Bl 1O 7 F9 % BACK (for BTB and
C-terminal Kelch) %5 #) 38t 4% & B0 A7 76 T K 2 44
BTB/Kelch £ 1241 (14 3). BACK (1 )5 41 IF A
S TCFIPIRAS,  Stogios ST L 25 44 1 WY 1% 42
o BRTIE ST

Fig. 3 BTB / Kelch protein domain structure®
E 3 BTB/Kelch ERMELEHREEY

BT LZTR-1 A 6/> BACK 1, Jf H. Kelch
J¥407E BTB ¥ N 2%, A ¥ BTB/Kelch & [
J& BTB 453875 Kelch 31 N 3.

2.2 HE% Kelch &5 A Kelch EH

H AT IR A . Rab9 24045 P40 (6),
KLHDCI1/HCLP-1(6)f1 KLHDC2(6). ‘& Al 1JLT-4=
i 6 4~ Kelch & 7441/, BT B-Propeller



*212- SMFEEMYIRER

Prog. Biochem. Biophys. 2011; 38 (3)

gk
23 SHEMIEM Kelch 8

PEREE R T Kelch 546, 8854 HAh
&5 /3. i Muskelin(6), F& C ¥ii 5 — 4> Kelch
WAk, I N e — 8RB S5 s, Ak
o BEFEIX AT — > LisH 1, Ak 5 — A (1)
B e 4 K BRI, HCF-1(6)F1 HCF-2 (6)t & T N i
Kelch- EH P, PINLFYEIER S M M AL 45 H 3.
7t HCF-1 1, &85 7 —AMlRe (1) HCF J37 4102,
RAG-2(6)", Attractin/mahogany(6) ! MEGF8(6) &
T Kelch g fa3kat, 4505 oAb 1) JLANAS R AR <5

gl etk 14,
3 B4 Kelch EAMITHEE

Kelch £ FIEWFLEN AR N (1) 2 AN J7 T R &
T EWF e, Kelch 4544 5% BE AN 22 Rl S vk
(AR A AR 454 LA S 1 0 2 1 ST [ (R AH
HAER, Mz 52 AR, XREEMAEC K
IS5 KRR T FLah )b Keleh 8 A%
DNRERI 5> Ay 4 PR AR AT 25 Yo R4 0k
A SRR FRIEFUE S T B TR S LA A
Dife(#& 1).

Table 1 Function of the known kelch proteins in Mammal

F1 HEZM AP Kelch RIEREEWEYFINEE

HEM @itnr 4 L 5E A7 K T e Th g SR
A P IR RN 54 [ 5
KLHL1/MRP2 Actin, GSK3B gt DT U (E2= v A R o SN T R e R e A S L B [15]
KLHL2/Mayven Actin g o R, R A AR K [16]
NRP/B/ENC-1 Actin FURZE Y oR b L (P2 0 S AL o | A RS [17]
hDKIR Mayven i Mayven J¥ i ring-like 2544 7] & 15 Mayven [¥) 3 fig [18]
Calicin Actin Sperm calyx/ K5 REAN AL 21k, 4015 S8 A R 15 [19]
IPP F-Actin
Krp1/Sarcosin Actin, LASP-1, N-RAP WU 274 ) 2125 55 st [20]
KHLH20/KLEIP F-Actin PR TR AL A A A [10]
Nd1-L Actin, ST/ PR AL 28 5 TR D), Bk £ Sk [21]
BTBDI DNA topoisomerase 1 2l W TR N N U A [22]
P40 Rab9-GTP A5 PIRAR S R B T T B I8
Muskelin RanBP9, EP3a prostaglandin receptor, I A% RN A B / 4 B FiE [11]
the p39 activator
LZTR-1 Golgi complex F R IR P 2% R ITT / Foe i RS 5 [10]
HE AR ThRE
KLHL10 Cullin3 DT RAAER IS [23]
KLHLI12 Cullin3-dopamine receptors4, Cullin3-Dishevelled D4 3 & [{)7Z %1k, Wnt s-catenin {i5 538 % [24]
KLHLY/KLHL13 Aurora B 13 22 53 ZLR AN 0 )5 7 54 [25]
Actinfilin GluR6 PR A0 M b 5k L / Fef# GluR6 kainate 52 {4 [26]
Gigaxonin Map1B, MAPS, tubulin folding Ak, REEAA, PR/ RPER PER AR G [27]
cofactor B Golgi and dimerises
FER FIB TG T4% T
Keap Nrf2, F-actin, ARG 5 2 2 Th AR B R BT AAAL BE B R R Rk [18]
NS1-BP Alpha-enolase/MBP-1,actin, NS1 S0 AN AR LT Jo-Mye B PRIEL Sl RIERERER 28]
A P25 mRNA 851
HCF-1 LZIP, VP16, GA binding protein, Oct-1, Set1/Ash2 4l fiu#% / & #i¥L 5%, DNA & HIF &5, mRNA I [12]
methyltransferase, PRC, FHL2, Sp1, NRF-28, MLL, T, {55 S, 41k
E2F, Krox20, CREB3, Zhangfei, PDCD2,
HCF-2 VP16/ MLL I P AZ A0 A 5T / $ ) HCF-1- R ) [29]
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KLHL6 BCR 5 5% S & 54 k0 KV (germinal center  [31]
response) 1
KLHL31 1 0 K% R0 40 i 5t / MAPK/INK 13 5 30 % [32]
RAG-2 RAG-1, DNA 4% /V(D)J F4l [33]
KL- LZIP S k% / i LZIP AR e ok, g ss, ol [34]
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(myoblasts) 2 i £ L1 Ay
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Structure and Function of Kelch Proteins in Mammals®
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Abstract Hundreds of proteins with Kelch motif have been identified in diverse organisms including viruses,
plants, fungi and mammals. Although most of the Kelch proteins are not functionally characterized at present,
some of the known Kelch proteins seemed to function diversely in vivo. In mammals, nearly 41 Kelch proteins
have been reported and proved to mediate the protein-protein interactions, protein degradation, and gene
expression and signal transmission and so on. It was proposed that the crystal structure of Kelch domain of Keap 1
could be a preferable model for researching Kelch proteins in mammals. And it was also divided these mammal
Kelch proteins into three groups according to their domain organizations and paid much attention to summarize
their known function in vivo.
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