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DESIGN OF PROTEIN FUNCTION BY PHYSICAL
PERTURBATION METHOD
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Catalytic Activity of Thermolysin Mutants
for Z-Asp-Phe-OMe Synthesis
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pH 6.0, 35°C
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3D structure of native cytochrome ¢
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Raw data of sample and control titration
protein: 0.5mg/ml RNase A in 20mM NaCl

acid: 200mM HCI in 20mM NaCl at 40 °C
. injection vol. 1 2.5ul
15ul
0.5ul &k \
1y

“(*W
Control (dilution heat of acid)

10 uW
0.5l | i

’ 2.5 ul

dQ/dt

15 pl

0 2000 4000 6000 8000 10000 12000
t/s



pH transition at several temperatures

Ribonuclease A in 20mM NaCl

200 kJmol™
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cytochrome c at 40 °C
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horce cytochrome ¢

P00 TiH_ (DSC, LFu & E Freire, PNAS, 89, 9335, 1992
(AC, = 6.1 kJK'mol")
500 A L ~| 3-state analysis
AC = 6.8 kJK 'mol
400 -

{ IATC (N-D transition, this study)
3004 | T=313.15K

AH (T ) / kdmol™

AH = 286 kdmol™ 2-state analysis, this study
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Pressure Perturbation Calorimetry (PPC)

of cytochrome c at pH 4.1
Ap=0.5 M Pa, VP-DSC (Micro Cal) with PPC unit
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(2) N-to-D transition of cytochrome ¢

protein: 15 mg/ml cytochrome c at pH 4.1
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Thermal MG-D transition of cytochrome ¢

protein: 0.5~18 mg/ml cytochrome c at pH 2.5 and 500mM KClI

DSC data analysis considering self-dissociation/association [S. Kidokoro et al., 1988]

10 kJ K" mol"

—— MM DA,
—— MIM2D1 1,
—— Mi-M2-DH 4 4

2 3 4

Oligomer

T
300

T
320

340
/K

At least, three oligomeric intermediates other than three monomeric states,
NA MNOD AarnA D Aara nAacrAacecAam s A Avialaimn NONN AAatAa



PPC of MG1-D transition of cytochrome ¢

protein: 11 mg/ml cytochrome ¢ at pH 2.5 and 500mM KCI

B data
fitting
baseline
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Complex transition including positive and negative volume
change was observed by PPC



(Biochemistry. 2016)

Unusual Reversible Oligomerization of Unfolded Dengue Envelope
Protein Domain 3 at High Temperatures and Its Abolition by a Point
Mutation

Tomonori Saotome, Shigeyoshi Nil\amun, Mohammad M. Islam, @ Akiko Nakazawa,
Mariano Dellarole, Fumio Arlsaka, Shun-ichi Kidokoro,” and Yutaka Kuroda*

(Biochemistry. 2020)

Reversible Oligomerization and Reverse Hydrophobic Effect
Induced by Isoleucine Tags Attached at the C-Terminus of a
Simplified BPTI Variant

Shigeyoshi Nakamura, Md. Golam Kibria, Satoru Unzai, Yutaka Kuroda, and Shun-ichi Kidokoro*
(Biophys. J,2020)

Thermodynamic Analysis of Point Mutations
Inhibiting High-Temperature Reversible
Oligomerization of PDZ3

Tomonori Saotome,’ ‘Tauchl Mezaki,” Subbaian Brindha,’ Satoru Unzai,* Jose C. Martinez,” Shun-
and Yutaka Kuroda'
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(Cold Shock Protein; Csp)
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cellohexaose




Hydrolysis of cellohexaose by Inverting-type

endoglucanase observed in ITC.
G, —>G,+G,

pH =4.0
to=122s
0.0 -
_05 .
10 1 Cell temperature =30°C
= 1. ' Cellohexaose conc.in ITC cell= 1.0 mM
— .5 _
= ' Inj. volume = 60 pl
X 20
%:'_, Inj. duration =127s
-2.5
Final enz. Conc. in ITC cell =0.27 uM
-3.0
-3.5
_4.0 T

0 200 400 600 800 1000
t/ s



Kinetic parameters from fitted model
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1.0-
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Sp(t) | uW

-3.0
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P =-3.7240.02uW

O, =-91.9+1.4u)
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0

100 200 300 400 500 600 700 800 900 1000
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00, =
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200 O

endoglucanase activity °*

0.0
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55. -10;

= 15

5 a0

251

-&0;

354
Inv-type | Cellohex. | k_, Ky
Endoglu.| (mM) | (s1) | (mM)

(LM)

0.5 11.9 | 0.054
1.0 12.1 | 0.081
0.27 1.5 12.2 ] 0.110
2.0 12.1 0. 140

Substrate concentration dependence of

200 400 600 800 1000 1200 1400 1600
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Substrate/product inhibition

K® =K (1+S,/K)
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K I mM

0.04 -

0.02

0.10
0.08 -

0.06 -

K, =25+1uM
K. =424+32uM

00 02 04 06 08 10 1.2 14 16 1.8 2.0 2.2

SOImM



EFEABRROEVEENR

s HEVEEZZZA. . BXERICFODEEFE
T"j:Fttr%IJEAXd)H#FEﬁ%%ﬂ% AETAHE
Tl TE 5,

s TILT—E. TATT—ELREDIRRIGE
FRBEROA)AD—EFATPIIK S fEER
R CEYBEEMNRINHERSNT=,

s BEOEXFRADI-OHICIE. EVHEE
ROFMNEBLEZOND,

H+




¢ ;03%740/-
A—RDFE

./

FEDHEHTF

L.

ﬁ%%’itiﬁ'lf

x4
—

=R=RY/J ks

ERD . INAA T/

MR (CLAEERIE-TEX.

- A FRIBEERGE) [CERYFE A

R RAERZEBEDEE

O—DES,

Jap>

. jCL\l:é'?éUt?:th\"C%mLT_o HHEERITH

YELI-FEEAE

A F

Bhk. RA

b%hﬁ‘&'b\;bjgu&“/\f‘bc~ 9 o

S&lE. Iz
T.MPLTHEHZDEKIZ
%T’L\tlu\(}\—

59,

ks

= CIES=HMT PR R ZEEMNL
ITAHFHIEALTH



CHEBEHYNESITTNELE



HEETIAILE—DEREKRFEN

R RN aEKRFEEZTRT




3

RAT (FHZE)IRHE

y

o






