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Investigation on the mechanism of metal-containing active-center formation of
metal loenzymes.
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In this research, I investigated the structures and functions of some
metalloproteins in order to clarify the mechanism on formation of the metal-containing active center
of metalloproteins. The candidate proteins are ferritin, hemocyanin and phenoloxidase. Studies on
ferritin was performed as a collaboration with the researchers in the US. The results showed that
human ferritin H chain preferentially interacted with PCBP1 and some amino acid residues on the
surface of ferritin that were critical for the interaction with PCBP1 were identified.

To elucidate the metal loading mechanism, the three dimensional structures of some metalloproteins,
crustacean hemocyanin and ferritin, were solved. These reseaches revealed the precise structures
around the metal-containing active sites of these proteins.



PO PO
Hc PO, Hc
3 Hc PO
Hc Hc
PO
3 PO Hc
PO Hc 3
3
in vitro PO, Hc
PO, Hc
C 1 PCBP1
Caroline Philpott
PCBP1 (Philpott
CC, Elife 2014 ) PCBP1
Caroline Philpott
Philpott
PCBP1 PCBP1 H L
PCBP1 3 KH
—_—
3-1 (Saccharomyces cerevisiae)

PCBP1

S cerevisae w303a  (MATa/MATa. {leu2-
3,112 trpl-1 canl-100 ura3-1 ade2-1 his3-
11,15} [phi*])

PYES PYES

Ura URA3

Ade2
PYES Ade
pYES Ura
HA

PYES

= /

.
FIag-PCB%
J

1 HEFEEEAV-PcBP1E 7 = U F > & OEEIERARR



H FtH L FtL CDNA, pYES Ade
PCBP1 cDNA

Flag HA
Flag-PCBP1 HA-Ft
Odyssey CLx Flag-PCBP1 HA-Ft
Flag-PCBP1 FtH, FtL Student T-test
PCBP1 FtH *Fe
1 Native-PAGE
55Fe X
3-2 in vitro PCBP1 KH-3
PCBP1  cDNA KH-3 pSUMO
SUMO-KH3 SUMO-KH3
SUMO-KH3 w/o Trp (A) Input
SUMO-KH?} FlagPCBP1 - + + + - + + +
HAFtH + + + + - - - -
SUMO-KH3 HAFLL - - - - + + + +

SUMO-KH3 w/o Trp
(250-400 nm) i
FtH FtL cyan:anti-Flag

magenta: anti-HA

pET21d (B) Flag IP
-
SUMO-KH3  FtH FtL o-HA -
SUMO-KH3 [¢)) FtH, ~ aab ik
FtL (165 uM) a-Flag F—1—1— (.
(€) 25
E&E. p=0.003
%‘IE 15
4-1 PCBP1 FtH FtL gg s
PCBP1 (FtH, z
FtL) =
2 B PCBP1 FtH, ° FtH FtL
FtL
PCBP1  FtH ? BREREEF T AL /oFlag-PCBP1 & HA-Ft DB E {EREZHT
2 C (A) TEEHEHE . (B)Flag-IP. (C) TEE/ERFHERLOBENTES
H L
H 6?-“’
R
(A) S 2 4(-‘3‘
PCBP1 H PCBP1
SDS-PAGE, WB
H PCBPL Cyan: o-Flag
wo mes FtH pagenta: o-HA
Fe @?N
2
" B & & &
Lad Bl Native-PAGE, WB (c-HA mAh)
PCBP1
(C)

wiws. - wmmee Native-PAGE, *°Fe detection

3 BEERERICEITAFRHOEKE Y AH & rceP1@ER
(A) BEBEMEEROSDSPAGE-Y = AZ 7Oy T4 >,
(B) (A)®Native-PAGET T A X 7 Ay T4

€ 7z UFZEFEICAEENS5FeDEH



4-2 FtH PCBP1

PCBP1 KH KH2  KH3 (Variable Region)
PCBP1 FtH PCBP1
PCBP1 FtH
Flag o HA-FtH
Q + e
A s ESe e @ FF
a -
FtH PCBP1 B ¥ &FFEF¥o
KH3
HA-FtH = a» - oo b - e
Cyan: a-Flag
M ta: a-HA
(B) FlagIP
KH2 2xFlag —- N Ant|‘HA —— — —
Variable e W 5 Fth (D*EE‘["F% I:;E\EEPCBP]_G) F‘} 4 "/
Co-expression with HA-FtH . (A) %*ﬂmﬁﬂﬁ@SDS—PAGE—'? T AR T7 O

B4 rHE DREFRICBDEGPCBPIO F XA VBT (B) (A)DFlaglPE OHAILEZ AW /Z7 Ay b

(A) (B)

) T

d
(Wupot-05¢) Y18ua| saem uonejnx]

260 280 300 330 340 360 380400 0 280 300 320 3420 360 380 400

Emission wave length (250-400 nm) Emission wave length (250-400 nm)
SUMO KH3 Flag SUMO KH3 Trp
(w/oTrp)

X 6 SUMO-KH3 w/o Trp (A) & SUMO-KH3 (B)DER R b L

4-3 FtH PCBP1-KH3 in vitro
SUMO-KH3 SUMO-KH3 w/o Trp 1
SUMO-KH3 SUMO KH3 Trp 285 nm 345 nm
KH3

SUMO-KH3Trp FtH, FtL FtH, FtL



FtH  SUMO-KH3Trp

Ft SUMO-KH3Trp
F(AU)

F(AU)=F.ax X[FtH]/(Kot[FEH]) FtH  PCBP1 Ko
0.52 uM

~. 3500 3500

g 3000

_'q_.‘l ——S5UMOKH3Trp ——5UMOKH3Trp

— 2500

Furad +1ul FtH +1ul FtL

8 ——+2ul FtH 2000 - +2ul FtL

c

O -~+5ul FtH -+5ul FIL

ﬁ —+10uL FtH e =—+10ul FiL

E ——+20uL FtH 1000 ——+20uL FiL

= ——+40uL FtH 500 —— +40uL FiL

0 = 0 :
300 x : 350 400 450 300 350 400 450
Emission wave length (nm) Emission wave length (nm)
SUMOKH3Trp+FtH SUMOKH3Trp+FtL

X 7 SUMO-KH3 Trplc ¥t 9 3 FtH (A) 3 L UFLB)DFEERDEKEL AR FILE(L

FtH  FtL 24

PCBP1 PCBP1  KH3 FtH
M



Taro Masuda, Jiachen Zang, Guanghua Zhao, Bunzo Mikami 27

The first crystal structure of crustacean ferritin that is a hybrid type of H and L ferritin. 2018

Protein Science 1955-1960
DOI

10.1002/pro.3495

Taro Masuda, Seiki Baba, Koichi Matsuo, Shinji Ito, Bunzo Mikami 688

The high-resolution crystal structure of lobster hemocyanin shows its enzymatic capability as a 2020
phenoloxidase.

Archives of Biochemistry and Biophysics 108370

DOl
10.1016/j .abb.2020.108370

2020

2019 2020

Taro Masuda, Sarju Patel, Olga Protchenko , Caroline Philpott

The Interaction Analysis of Iron Chaperone PCBP1 and Human Ferritin H and L Chain

20

2020




Update

21

2021

(Philpott Caroline)

NIDDK Senior Investigator.




