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This paper reviews the results of basic research conducted by the author’s group to determine appropriate methods
to develop protein-based drugs. These include production strategies, elucidation of physiologic function, improving ex-
isting pharmaceuticals, de novo design, and protein reconstruction. The antigenicity of modified proteins and methods

to induce antigenic protein tolerance are also described.
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Fig. 1. Native-Denatured Equilibrium of Lysozyme under
Red—ox Condition?
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Fig. 3. Folding of IgG (Anti—-Lysozyme Monoclonal
Antibody) ¥
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Fig. 4. pH-Dependences of Activity of Lysozyme Derivatives
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Fig. 5. Fluctuation of Main—Chain Nitrogens in Lysozyme Determined by "N Relaxation?
Fluctuation is increased (yellow) or decreased (blue) by forming (GluNAc);—complex. A: Native lysozyme, B: Residues 14,15 deleted lysozyme.
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Fig. 8. 3D Structure of Wild Type and Residue 14, 15 Deleted Lysozyme
Residue 14, 15 deleted lysozyme (yellow) was superimposed on wild type lysozyme (blue).
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Fig. 9. Volume Dependence on Activity for the Hisl5
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Fig. 11. Comparison of °N Transverse Relaxation Rates R, in Hen Lysozyme2?
S-Methylated lysozymes at pH 2. Wild type lysozyme in 8M urea (A) and OM urea (B). Trp62Gly mutant in OM urea (C).
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U F—LADIEREBERIGED 1/10 L DIEENH 5.
ML L TUYF—LDRINERZ TIIVIRZ D LA F
SHREREEREN S, 77 33 R R A & A
TELENTE .

6. MEMLAEER

EHE TN FIECI2EREEMO L EE RN
T&E/k BEhNOEAEZ LR ETUIPIEESZD
BMINDDTIRRNWNEND XD RMEEDHES L
TEREN, DFOEELTEAEZE S HGEEPUR
MOMBEIIRICRDEZATHD. TITHEEA
BICENIZEDERZ ANIUIHIR 785 DM &R
L7z,
ARFIRTHD T MUY F—LAELHOERE
THHITAVYF—LDOMOEFEDT—1T 57%
EMRVEMNE S, BALB/c v A& WA,
URN KPR TH DT YU F =LA LT
WEPiARNTES, ACEHEDOY VAUV F—AIT
L TRPMRISEESI WY, YT F—L4
o/ 3KEDER (Alal14Asn/Hisl15Arg/
GInll17Lys) ZANTZTU MY U F—=AIZEDT
Ha, BCEBHEMIE SRS I ENbh-o
7z.® X512, B10.A Y7 A Tl Phe57Leu O 1 5%
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HEBRTIT AV F—=LITHTDHRNEEIN
2D UTHIA 1 BREERTH> THHOEH
BORPUR ERDED Z EMNGEHEI N, FiflicT Y
A ULEEHEREAIRETHO, AT ST
BHTHHRE RO EDAREENREINE. 5
2, ERZOBLODOEHE THERLLTUSTS
EPUEMENH S ZEDRBINTNS, ZOXI7k
WRHT, BEHEICUEEZRDES 2L, T4b5
REEREGASHEREZRNT I EI3ETOHR<
HERIETHS.

T TRIZRICREERDEICAS. ZIMhoid
FHELTZU RN F—LZAND. £913, &
HEZZEICT 22 & TlBrE N T Mgz 1
FTEDZEEAWLZ. D U F—LEERNRE
Jr7a—F) THIANA 7Y R—=< OFEN DY
F—LFBRORZEEEHBEL TWD, RNEERF
BARZE T MR E RS ITITY, BREKRDDIF
L RE DM W,

DNWT, BERDFEELT, RUZFLTY
J—)UiEfiE vz (Fig. 12). RIE#D S F— A
TR+ nAERE I NS U T, PEG &R
VF—LTREHREENEZ Sk, 2D
b, BIEREREMY ) F—L2H5 L THL<
KAEEIZR SN h> 2. PEGERMY Y F—LMN
Y F—LITHT 2RBEREISEI LI &I
755,

D#gHWEREEROREE 270 8 a—)Z
ROEDBODTH5D. EAJE CUMBERAYLT
HRE, DWT, XM T4 7T NJ U F—LET
014> DR PN FTm<HEL 9 HiE®
BEE L1, T MRSE & mighikng z2HE L
7z. PEGEfiV Y F— LML Z85HE1F, =7 b
U F—LATHSGEEZNTZITEMDNDST,
ZUMJUYF—LATHIHEINS T HLOEHED
Dia, ZU MUY F—ALITHTDHERDIFEEA
EEFEINBV, REERELIEE T /20 D 5KE
PEG EffiRZH N/~ & ZAKKEAD TRD 1.5—
2 {580 PEG BfiNR#ETh D Z ENbnho iz, 2D

DINT, HEERNEZDFERRICDONWTHREFL
. VURO M KREENEKRTL2IENDM-
72, REHDY ) F— L0 1 HTHRHERLLFIZE
TI5DIZH~NT, PEGEHiY Y F—LTIE, 28
H®EET S (Fig. 13A). 7THHIZ, #hEh

\

10005 Native 1000, PEG-mod Native

T TN

1
100 100

Anti-lysozyme antibody
(ug/ml)

...............

0 7 142128354249 5663 7077 84
Days

11 1T
0 71421283542

Fig. 12. Inhibition of Anti-Lysozyme Antibody Production
by Pretreatment with PEG-Lysozyme

Injection: 100 micro gram/mouse.

—_ g «
Ew“‘- = "°
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£ 1w’ E A YR T 28
5 5
N (2]

Fig. 13. Blood Clearance Profiles for Lysozyme Deriva-
tives2®
A: Native lysozyme (closed triangle) and PEG-lysozyme (closed
circle); 1mg/mouse. B: Native lysozyme 10 mg/mouse/day (closed
triangle) .

D T MR & Ukl 2 E Lz, REMY
F—ALITHA PEG 8V ) F— A TIRIFITERIT
FRERKIBIMZ 5N T WS, PEGERMiU Y F—L4
DOHED, ZTOMHPRBENMKT I 2 28 HEKEIZIX
REBERBHRNENNTL S, Ldb D%, HE
GEG &fifiV) ) F— LA TR T 2 LERNFEI N
%, M UT, PROIMAPTEENREER DRI
2o TWB Z EMA ATz,

TNRS, REM)F—LATHIMFPIZEEFET S
LD ITKRBRITH BT 2 EERNEZ 5 DN &R
7= (Fig. 13B). 10mg/day ® ] Bkl 2 & i A i
FEITHERF SN, 7T HEHTHIET % &SR EAB RN
HH S TR L T /=,

EHEZLZEICLT, mMEEz2EMMOZL X
IR 2 &2 DERBEITH U THRIEEARDLAL
THAHEMNZRT ZEMTER. ZOZEIIERE
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DESEE L TOFMICH L TEREOFEEZRTH
DTH5.

EbHYIC

PAb7R, FaMEAEMFEOEREZEE, KDX
WEHEEERZAIHT S -0I12T> TELEHD
WMETH5.

BE COMAEZETIAHICELEDEDE A
DIRNzEEHZELE BES<BILHLLEFET. EX
DUEH—FKEAEITIZ NMR O ZHEIZ b L0, £
<OBFETREBMERIC/ZD L L. UKD =AMk
BREICTEZTFT¥OEANICEALT, £ XiE
fEbT OEAICBE L T, #AROIIRESEE, KD
MBI BIEEIC/RD £ L. NMRICBIL T
3 ELEEK OB, EVTERFONEE
—5EA, WKOMHEKREEAEICTHEEEZZITEL
z. ZOMFFINRKEEELFRREDAS v 7,
FHEOMAIRNWE DG TH 5 L E#HW-
LET.
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