P B 3¢

N H |

BxXc—19

FIZHREHEEX (RENREHE) HRARBEE
FRE2 5% 6 H 5 HEUE

HEEES : 13904
MZEiER - EBHE ()
T HART - 2010~2012
EEES ;22500273
MEREL (X)) HIVIFEERROGEL S —FFIEICK 2SI 1 XABEOERMH
%
FEEEREL (FEX) A fundamental research on a new AIDS treatment based on an error rate
control of HIV-1 reverse transcriptase
MERERSE
JEHE #A& (HARADA KOJI)
SRRMHEXRE - KERIEMER - B
HEEZES : 40390504

WFIERL RO (Fn30) « ABFERETIX, ZAI0FREIEICRD D7 7s = A XIREIE DR
MWLM ERD -0, BT 7o —F O 2 3 L=, Mat L7 AEREIT.
HIV R BRSNS, TAF VIR VAT REUWCTH D [ERFE % HIV 77 2N
BiATeZ & T, AT VTR DERERZHIV Y ) DMTHFE L, 7 LA
BB LT 52 & T, HIVEFRERZ AEIOEE, = XZ1HET 5, Invivo IZBWT, £
WIER G L DRERR FRIC LY . HIV SEEMS BET A A RIEZ N D D720,
ERIFOERZEE U IV ERBERT T V2B L, BERRBOMT 2 EMERIT D
BEMRNRT A—ZETHENEZ S Z L 2ZHLNIT LT,

WEFERE SR OMEEE  (Z30) : The present project aims to establish theoretical bases on an
alternative AIDS treatment for ART, which simultaneously administers multiple anti-HIV
drugs to an AIDS patient. It is well known that HIV-1 is frequently-mutated. The
alternative AIDS treatment is by inducing excess mutations to HIV-1 RNA(+) genome, to
drive HIV-1 quasi-species population to self-destruction. Namely it uses the HIV-1
error—prone character as an underhanded way. This project proposes a novel HIV-1
mathematical model considered viral kinetic processes such as mutation, replication,
infection and mutagenic activities to control HIV-1 mutation rate. Numerical simulations
of the model show that enhancement of a HIV-1mutation rate causes an “error catastrophe”

to HIV-1 quasi-species population. Furthermore, analyses of local asymptotic stability
of the self-destruction state reveal that the alternative AIDS treatment has
effectiveness under certain specific viral conditions

AR TE B
(BFEHAL 0 M)
[EREZES< ik & &t
2010 & 1, 500, 000 450, 000 1, 950, 000
2011 & 500, 000 150, 000 650, 000
2012 4EE 500, 000 150, 000 650, 000
R
R
o Et 2, 500, 000 750, 000 3, 250, 000

WFFEo B - a6 Bk
P o535 F - #iH

W - TR

¥—U— R HIV, HIV $#r 5 R R, BRF Ao b—rva XA 717 A,



1. MRS HI O &

Crotty HIT. FLVA L RAFITHDH UL
5952 THIV &R CRNA A /LA
THAHRY AT AL AT 222 B2 3E
L. RUVATANAEZABESESZ L TR
FORIEZ T 5 Z LI L=, AF%E
ML, Crotty b7 Fu—Fizk b= A X

RIFE, DF 0 HIV-1 ISR BB A2 FHE L,

HIV-1 # HEESE L Z L T d X2l - 15

BT D7D EEMNLT 5,

2. #FFEDOHW

AWFFERETIT. HIV-1 OB TH 5

(BN 2Tl v, HIV-1 &f5FI1C

G T —2k b NEReZER) 22 LT

HIV-1 $tFiE M # B S 5 FikEELT 5

ZLEEBEL. FORBLELRIMRAEED

EEAET B,

3. WrFEDHE

(1) HIV-1 2M5EHMIETH D CDA+T HIFEIZRE
L, HiIN D EEETIR T 5T
F )& a—)LET )L (Perelson 1996) %
SEBIIMET H, T MBIZBW T,
HIV WlR R DI E T T —REmD 5
7o, TERF) OEREBET 5, &
BE LI, AR LAF FE
P CcH v, WHRERERICR LTI A
TV TICEERER . ZF5,

(2) HEELT-HFET BT, HIV HEfE
LN BHET HRE P, ZERT D,

(3) HEERL7-HORET MK LT, Bl 3
2 b—v g VEBREZITWV, BRFIZLY
BETT —REGHmHODHIEIZEY,
HIV-1 $EFEE S A BT 2 FIREME N & D
AR s BN

(4) BEIRHE Pk 2 2 @ MEMEAT %
T, ZRFEOERZ&HDL Z ik ?
HIV $EEFEAE 2N B A = 52 5
MMZT 5,

(5) TTFTNNT A= ITHERERIZCL V15
ST T A—ZfEZ{HEVN, in vivo IZ
BT, BELET o —FIokdxA
VBN RN T D DWEET 5,

4. WFERRE

HIV-1 OEFRRZED 5 Z & T HIV-1 HfEE

[ % A E#EI2E < Fr#l =4 XIREIEDOFEBL ]

BEMEIZ DWW TR D L RRETT D 729,

EmM) Tl ZFIRE & T 2B PLE T L 2 A5

L7, SBlZ, ZOWnELZEMEMT NG, #

oA RRRIEZWL T DO DEER N

SOMDHMREHRDZ LIRS Lz, 5%,

ZOMEEILIHELEDD Z LIk, B
TED ART JGHE TIEREREE/2RNIN LD T A
IV AHER A ATRE & T HIBIRIEN EH T 5 &
EZBND, UITF. BRIREEZ (1) 225 (5)
T“ilﬁ‘/\“éo

(1) ZEEJFIT X A HIV-1 O Z24RZE B =51 %

FR& LT~ 70 HIV-1 B 5 L 2 RS
L7, 1IZETILVOMEE TH S,

O LR @
R 27N

0, =L
5

HIV-1

ORNORNC)
OO
©®

RO,
/D

~

-©

1.
e

(2) HIV-1 HEERRE P, EF L. BRFDOIE
M zsid, WL ERESE DIRG T T — R %
FHDHZET, HIV-1 NEET L L%
BET I a2 — 3 VEBRIZED R
L7z, TORRENRK 2 THD, K2 1%,
TANABDRERYER L TEY | X 2a
. BRBREREOLS, —FH., ¥ 2b
. BRBLAZHDEAETHD, BRR
FEMDHZ LT, HIV-1 NEETSZ &
DI3IND,

a 200000 1 - b s
wuuuc- | 1 ‘5\;
mnnnc; \

140000 * 1 as5H

|zuuuc: ‘ af|

100000 - 1 & 25H

Py

80000 - 1 2r|

| \
60000 |\ | 1 151
FL \
wooo - | 1) 1 1h
1} A
wooo k|| || "

[V .

. . . . -

o S0 1000 150 2000 b o0 2 ® # w®
days days

X 2. HIV-1 BEfEEER O B84 a. A
RBERBOLA, b. BREEZED
e

(3) HELARRE P, \ZXId 2 T2 e Mg %
TV, BRIFEOERZ®RO L LI2XD
HIV #EFEEM 2N B EE A 2 &2 RO
X oikdi=,

h(e)<g
I T,
h(e) 1ix. ZRFEOEHROE S & DN
B THY, g IFETETN/NT A—X
TREL—EETHD,

(4) 1 X0, AN RPEERN, b DMK
iz 5L, BEFEIZLD A XHE
BENE TN 2L LT,

(B) WRFEBRICIVEON T A —XE

(1)



5.

(WHgEEE . It

ZfEV, in vivo IZRBWT, BELET
Ta—FILL B A XBENETH
HOMEEE Lo, FOFER, HIV-1 #fEE

M, ZRFIEFE T TIZEE LRV,

BEERIFAAE T CEDOERAEZR0. 5L &
THIETHET D THIRSG LN,
EEVAS E e '

Sy K OV HEIF 223 1

X THR)

(e

o)

)

aemm ) (B9 1)

LS., BRERREBIFIZLD
HIV-1 S o0 B #5555, A A%
R a— AL X — B
No.70, 2013, pp.14-17

JHBHG ., 2R BTN FICkT 5
HIV-1 fMEROBESY A 717 R
DFFHT . FES K FEE AT W 2T 7t
fi Ep}h SN 2013

Kouji Harada, Yoshiteru Ishida,
Complex Spatial-Temporal Patterns
Developed from an Interaction of
Functions and Data, International
Journal of innovative Computing
Information and Control, A,
2013 (accepted)

Kouji Harada, Yoshiteru Ishida,
Emergence of observable rules in a
spatial game system, Artificial Life
and Robotics, Vol.14, No.4, 2012,
pp.559—562

Kouji Harada, Yoshiteru Ishida,
Toward development of a strategy to
drive HIV-1 into self-extinction
through the error catastrophe, Proc.
of Artificial Life and
Robotics(AROB) 17th,
pp.317-320

Kouji Harada., Yoshiteru Ishida, A
pattern formation mechanism of a
cellular automaton evolving on a
mutual determination rule of
variables and a dynamics, Proc. of
AROB 17th pjuﬁ 2012, pp.
321-324

Kouji Harada. Yoshiteru Ishida,
Toward elucidation of longevity of
immunological memory . Lecture
Notes in Computer Science .
Springer-Verlag, &#if1, Vol.6884,
2011, pp.308-317

Kouji Harada. Yoshiteru Ishida,
Emergence of observable rules in a
spatial game system. Proc. of AROB
16t #FEA7. 2011, pp.459-462
Kouji Harada. Yoshiteru Ishida, A
note on dynamical behaviors of a spatial

A 2012,

(=

)

@

(5

(P&

game operated on intercrossed rules,
Lecture Notes in Computer Science,
Springer-Verlag, Vol. 6278, 2010,
pp.637-644

&) Gt 81k
JREBHE, FREARERIZL S HIV-L
B O B EBIRMAT. B AT
DAES IR R, 2013.3, BAET
JRH R, Z2RERFERNTICET S
HIV-1 Ta‘éz%i%l@at%ﬁ%% ST AD
AT, 55 9 AW F OB & £ DS

%/\ FAELK, 2012.11, FHPH

Kouji Harada, A study on a
Self-Destruction Process of a HIV-1
Quasispecies Population through the
Error Catastrophe (=7 —h ¥ A k1
74— XD HIV-1 #fEEH O B BiE
FRIZBIT D HF50) . H RV
ARK, 2012.9, 4 &R
Kouji Harada and Yoshiteru Ishida,
Toward Development of a Strategy to
Drive HIV-1 into Self-Extinction
through the Error Catastrophe, AROB
17t 2012, Jan., Beppu ; Japan
Kouji Harada and Yoshiteru Ishida, A
Pattern Formation Mechanism of a
Cellular Automaton Evolving on a
Mutual Determination Rule of
Variables and a Dynamics, AROB 174,
2012, Jan., Beppu ; Japan
Kouji Harada and Yoshiteru Ishida,
Toward Elucidation of Longevity of
Immunological Memory, KES’11, 2011,
Sept., Kaiserslautern ; Germany
Kouji Harada and Yoshiteru Ishida,
Emergence of Observable Rules in a
Spatial Game System, AROB 16%,
2011, Jan., Beppu ; Japan
Kouji Harada and Yoshiteru Ishida, A
Note on Dynamical Behaviors of a
Spatial Game Operated on
Intercrossed Rules, KES’10, 2010,
Sept., Cardiff ; UK
#F) Grofh)

SEI PEHE)

O IRAL G0 1)

AR
LR
MEFIE -
F¥A -
iR
HIRE4EH A -
ENs DRI



ORI (G0 )

LAY

S LR
MR
T -
Ha
IEHEHH
EWNS DR

CZofh)
B U

6. AFFERERE

(1) WFgE I

JE H#HA  (HARADA KOJT)

BB EATR AR - KPR 2R - B
#

WF7eE 25 40390504

(2) WFFE55 14




