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DETECTING METHOD OF LIFE ACTIVITY, CONTROLLING METHOD OF LIFE ACTIVITY, AND
TRANSMISSION METHOD OF INFORMATION CONCERNING LIFE ACTIVITY
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According to a measuring method or a control method of life activity, a life object is illuminated with
an electromagnetic wave including a wavelength in a designated waveband, and a characteristic in a local
area of the life object is detected, or a life activity thereof'is controlled. This "local area" is an area constituted
by one or more cells. The "designated waveband" is defined based on any one of the following phenomena:
[1] transition energy between a ground state of a vibration mode newly occurring between atoms in a
constituent molecule of a cell membrane and a plurality of excited states; [2] transition energy between
vibration modes occurring between specific atoms in a molecule corresponding to the activity of the life

object or the change thereof; and [3] a specific chemical shift value in Nuclear Magnetic Resonance.
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Detecting method of life activity, controlling method of life activity, and

. transmission me‘thoi;l of informa?ion concerning life activity
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According to a measuring method or a control method of life :clctivit'y, a life object is
illuminated with an electromagnetic wave including a wavelength in a designated waveband, and
a characteristic in a local area of the life object is detected, or a life activity thereof is controlled.
This "local area” is an area constituted by one or more cells. The "designated waveband" is
defined based on any one of the following phenomena: -

[1] transition energy between a ground state of a vibration mode newly occurring between atoms
in a constituent molecule of a cell membrane and a plurality of excited states;

[2] transition energy between vibration modes occurring between specific atoms in a molecule
corresponding to the activity of the life object or the change thereof; and

[3] a specific chemical shift value in Nuclear Magnetic Resonance.
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Detecting method of life activity, controlling method of life activity, and

transmission method of information concerning life activity
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B e

E S ATP BOOKBRME IR > TE &M E TR E L
29(b)FF 7 |

>>@ BT Ol BN FHOERT HI ZMM % ER
WER AR REBRTF 02 8 ATP HH &K F HI 2R
4, 2 O R -

>>7E @ 29(b) > EHEF Pl EER T 02 26y 2
WEEBET Pl HART Ol SHMRIER ST » B
fEATP WIKREZ 1% REBET PL RBET P2 £ 40
Y YBMEER PHAESEAEEAER O ARELS
W9k (pH7) I EIEE OH 2RI & -

ATP M KMRIERRT —KEMAND - BEEEMy B
G (RRT OSEHD) PHAE (ART 02 & 06 &
Heh) SEBERAT MK Lys1ss WEE/KML %
Asn235 Y EHE”

L1.4)4 ap 76 I B9 B E /2 4 2 5 1%
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% 114 BARMEERBEARCSHE /B & RIEH KB
Lyt i kB R ERR CERN () WEERKREGE -
REBERBEAITRE - £ 4.7 BERHH E KA E 1
RITHWEHEMKRER I EE RRER - ETE &R
W 4T EIMRYE MRTAAKTANREBRIFEEZBAAX
BE/MEBEXREHARLEREAwB P CE —REE
BHZEBRE () WEERREE » WEITAHEESEN
DR ZEBUIBKE LZERMRESL -5 - BR  KEFEHD
— i AE R 0 R Ee AKX £ R R A E Bk T 2R AR BL B9 i e R %R
MR ZCERK (X)) WEERREER -

AP RERAINEFERAERIET —KRiF& > HE

MR EREERmBF IS RBEwEN LHITHE E/
HEXZR EEREFERE R TRERBHE/AE K
&l o

RIFEHERARBNKRKELS (BERK) BELEaE
MEDHMREEIXNEBERE R BB ST TPTHRENE
ZEFERTFHELACKRBEANEMEIER CRESENL
B R AT I E S B B ]

5 4% 0 SEAL SN O @ R R BE %9 B <A B2 VRY B WK

TEEREARE
BleaEF (BER&a®) FRHBENKRIEACHNE
SBRGUETAHNCEEER  ECRRBaETHEHME T

CHERREN REESUEE (USHE) BH (271
dHEyHE) A EREERFEBIZA R E KO HE
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REBAY AR ZFHERMEBEEBEIHE KT FRELZ
WAEEE (S#) PREASN L KK E & - a1t 6e % Al
EHENERFEaRBCEERENBE P EWEN -
BEMAE LA G R E GG EERE B DS #Ms
R TEAEEAS®INIEEaRBR " TEZSRITZEH E/
B EREHMEERE  "TREREAAIEBAERE B HtEEH
ZANBHAN - -BE >  BEEE 0.8um WE K Z A R K%
FAE@E4LwE  BEAEF EEREFENRESFEERE
EBXETE > TIRFECHNEBBRERLE - RRIEER
Zo o AHHEFEEERERAEZLtEBEE GBI EERE
B - LEER ERERLAEEFER 084pm HMESZXR
GEBETERELVEELEAEGE - Z—HFHE > W
FA4THERHE—K AEEEFEERR 2.5um Z L4 K
S5 HmETETHN K FRK (KEHBEHEBEARY - X
HEmEXIRE  RAKSPFHEHCHBEE) - FTDHE
MEZHELELERKEESR - 0% 4.7 BHERH—® -
KaFEBBEBRIYVHAKRIAZELSTH 70% (EE)
ERERASFHRKMEBEHEERZ KK LR A E
BEGE - R EEHAEBETECEREERUTE
miE WA E/HEREH cEMNF  BEERE EHEERE
EEW 0.84pm (B 0.875pm) £ 2.5pm Z K KB AL 4+
S o
THAXERFSSRINIEEaBER " AIEZESHNITZHEE/
HEXRZEFOEE -MNF 47 GERT K BEEHER
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FHRLEERE 1.91um K 1.43um XK FRIHE B KTE -
544 BEEHAFLEE 097um X 5 —RIKT » EZNXK
BN oo BE B - T W 2 40 5T %  Yukihiro Ozaki/Satoshi
Kawata: Kinsekigai bunkouhou (Gakkai Shuppan th {
1996)2 %5 12 HE FAIE 2.1.1 55 180 H F 8@ 4.6.1 Ff 51
ZOKRIT AL R EFE kR 2 F I - R 0 IR
7 0.943 F 1.028um - % 1.394 F 1.523um ~ K& # 1.894 F
2.061pm K B P EHER 0.97um -~ 1.43pum -~ B 1.91um
® R RAERKBERFIREXEN —FHECERREHE - 01 E
28 Fi/m ~ Bl - EEEFEREF KB XRIK K - Bt > 7
7% 0.84um F 2.5um WEKHBEF - R T L& BE LI 2
FEREEGBHERKNXRK /NN Z&E - Bl - EXHI R E HEH
HERAEBEMA S  EXREREIZBREHIFLERE 0.97um
HERKEFE2/DIy (EF/DRERKEZE) K> HE L
BHRFEEEAN 2.061pm B 2.5um ¥ 5 — 7] JE H % & # E
I~ % 1.523pum %] 1.89%4um X E A ERAKE®HE 11 &
€ 0.84um F| 1.394um ZCE=FERHFER&GE I B9{F —
BFACEERNEWM K < ERE AR E E /B & 5% H Ea
im0 @ 28 Fiom o AR HHIEREFNEREIES
EREABFTIHNEEEERE c2E (ERKiK) 895 f
B (R%E 47 &) P E=Z=FEFAER&E I ¥ £
0.875um F| 1.3%4pum- FHIULKZERE = ERA KR HE
I IFEREEETHFENR A EL BV - B E X%
MAERK  FEEwERENE TBEEASH S/N L -
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FH4 BTHIEEEEFLER 0.97um Z K KHE B LK
oo BEEL BRTLEHEEZN  ETFEHACLEEEER
1.028um E 13%pum 2 HFWUOERAERE&HE IV I §®
0.84pm % 0.943um ( K F 0.875um F| 0.943um) T HEH
HERAEREE VHE - FRAIERRNVERB B EHRE -
BEAM > ARBEIE/HEHEHERENTCERERN
HENEHEEADE 4.7 G REC M T IEE E
MECHERHAE - B AR LEFEEHNHER
RIEFBHFE BN RERSEE & BB E R
EENABHELHAES FHRFHIRKESERER FZHEB
RE MM ER S EEFRARNITEE/ A BRI
CAEABTREHRARNIEAERINBRZIEE TR E KT
MEESBMMREBCHIEHEE - RIBFFE 4.7 &8 > EHKT
MEBEMARBZHE/HER  HEREEH C-H-CI'AY
EXANREBHEARIEACHBERIE | ZEROE
AEREER 2.05 F 2.48um RE B F - AW - K K& E
Bk KBRKEZ 2.05 F 2.06lum WREBES -
b HE L HERE 1| TR ARBREE/HEZ B WK
BEEE&E 2.061 £ 2.48um AW B » F5GEH B
BRLELAESHEE R EEFFLER 0.97um BIKRIK
WRZKHUXABRBELEHFSHEZIELN G » REFE 4.7
- BEL HERREBHAEARIEACHEHOEZRLZ
E3IREEARABE/HENEREBELEEKEE 0.840
£ 1.37pm AZBBER - B4 > BT EZERO Lfz &
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ERrENEE  BEL HERE 3 ZEAHRAE/
HENEREBLEERRE&EE 0.875 £ 1.37um A ZEHE
BER AWM BTEHRZREEFFLEER 0.97um &K H
PR EBUEESESEENAE /B E - &
BEAEERERAEHER 0.840pm F 0.943pum (B 0.875um
F[ 0.943um) B {E 1.028pm F| 1.37pm Z & E /Y E %
ARMRITAEEEMNE < E /M E&E -

ZE(NN4aETNAE/HERKERCETERRRIIRE

® MACHEHWEBHEAKRERS (ERK) WHEFRZE

B THRERTEBIOKERRZMINRE 8 E/8 &
RIEHWER - WHE 111 HERHE— K B HE/
R ENEREB WP R

al¥E I DA FE B B i eh Bt 2 AL A Al M PN T BE S 4R e 4R
B DA

b]ZE & Il B I #E T B8 -

Kt EWPZENSE — @ L6 B #1178 E/# & 5
28 5l -

EVRABREFRSRRINVEE/ A E S ESRER S
Boo M 111 KRR —M - EH R (a) F - HEKE
HEHT Ca M TFREE - EHLEBF S - E 3.5
AR — % AEHERE - ZENHBHERSGE
HZ BB FHMEEREEREBRD - Bib - 7£ 16~ E i
Bl

S>HERAENEBREARIENZIRKFEWHESH
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R ECEML (RERD) HHE  UEAE/HERB
Il EETKAMERES

B —E&EE

>> 4% B 18 20 R Y 3R O MR IR B LUIE IR B 2 B TR (6 AE
RIEHEANER > EEEAEERT Ca AR E
REGZEBIGKE/ BRAEF  AREBEZHBMHEEAKRE
EABERER (BEEREEIRHRE) - EUHER
Bon RERBMBLCREE  REZEEMENRIIEY
REEAS - ERENRB /D (BEE) SEBH - KT
Ca " AEREINHZE - B—FHE ERIEXANVERAS
CERT o AEHEET Ca’ HRBEENR > AR SEED
METRERE (HB) BT Ca’ - Bl - FHUHERE n
EWH M BERE > BT CaTHUESTRE  HHHE
FE LAY M e P ) MR B I R R Bl R AR RE B AT -

KESE 35 BN RBEREBARAENEBMHAEAIRBEX
CEBEENHEBME MU THRAHENRSE n ZROEE
2R - THRBEILAERRK RS DL AT I /Rt E
#loMEBANETEERIE 114 HFARHULE P RE
PIRERERY »  HPRIFBHERAREIIKRERSE (B
W) Mo RBNEAHERERINERLER B AR
HOTFTHYHWRAEZSEARERTHMELEZRSEAN A M
TFRCRSGEAVERRATHE/H EESH -

¥ BHERMOE 45 BARAITEAEN (A
38)
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[B22 38]
2k,

3
£ =&, +<m|rx +K,x" |m>=—(m+l)+ 4;"2 (2m? +2m+1)--(4-38),

i 2

HREME co BT con RZEENLEE hvo KRR
fF -
2k, 3x,

hv, =&, - £o=7m+ﬁ(m2 +m)--(4-60) .

K - R AHERX (A 60) » HFBZEFF - F 1IREK
B2REBBEERMBERR vic vak vi THRRBHEEIL -

[#(22 61]

252 2y, vy =2m ~ L (4-6D);

Bh 3 D4
(B2 62]

TR SR

HEE AL E G AER (A 60) F (A 62) -
BATBED  TRSEE % | BHREE 2 BHMES
Vic v B o EHEm-D)EENEE i (FE v, 2 -

KB E S BHERAER (A 60) E (A 62)
MBS EBTREMm DEREYER An KE TR
£ T FERM T FORMELR WM (1) ZERSE
Yukihiro Ozaki/Satoshi Kawata: Kinsekigai bunkouhou

(Gakkai Shuppan . » 1996)% 218 F 219 H - B — 5K

~
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)

HocoMn (2) CERFEHMESSE 35 BNFEERAES
# R. M. Silverstein }z F. X. Webster : G 1. & ¥y L 5L
S AlE 6 Bk (John Wiley & Sons 24 & » 1998) %6 3 E »
B 3.6 EiFT#1% - B34 Bt FARRBRE-COO L ¥ 1 ff i ={
RBWEM- DR ECERFBEENEERERZET TN
BEZEMNBEB-COOHZ C=OMIRBZFEMEBRKITE -

[ 7]
BEE BIRE |H2RE |B32E |FHBIRK
(pm) (pm) (nm) (4m) (nm)
—#Rf& -CONH, g | 3.19-3.21 1.60-1.62 1.07-1.09 | 0.81-0.83 0.65-0.67
AN R LItz =) GIEER | 2% () 2% (1) | GIEER) | GIEER
—#Rf%& -CONHH Ry | 3.02-3.32 1.53-1.67 1.04-1.12 | 0.79-0.85 0.64-0.68
FEREEIRE) GIE&ER) (2% 0D 2% (1) |GIERR | GHEER)
FEE-COOHHJ C=0 | 5.68 2.84-2.86 1.89-1.92 | 1.42-1.45 1.13-1.17
= R IRE) 2% (2 |GERD |2% (0 |GHESED |GERD
BETFHEE -COOHY | 6.25-6.37 3.12-3.21 2.08-2.15 | 1.56-1.63 1.24-1.31
HiamEIRE 2% (2) GtERER) | GIEER | GTEER) | GrEER
®E& -OH EZRRYS> | 2.90-3.25 1.50-1.60 1.04-1.05 | 0.80-0.77 0.67-0.61
THS#S GI8&ED | 2% () 2% (1) | GIEER | GIEHER)

KR HREREEMEBKESR (pH =13 7) f 28
FHREBE-COOMRES - AL - XU -REHOFHRER
EMNHBREARIEXNCE n RENBERFALEARLHE
R T 2% B FRBE-COO R (i = Ik
B A BEEFERAKBRREZT  BMEFR —EARERF
#EE-COOH MR TaEtE » RGBT Ca’ &4 3 It

C=Of - At » FaLIHHELAERSE TN AMEA
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MEEHKERBI S > EXAFRERAT  WEREHES
HExaT :

- HENRE 2RV ERGEHERE1.89F2.15um »

- HEREIZEHEREBEHHEK1.42F 1.63um -
LA K

- HERFIAZEWERGE KR 1132 1.31um -

B4 HURE 4.7 &> ELEENHEREHTETRS
#1 10% - @Rtk - FMEHEBENSE TRE 1.89 x (1 -

® 0.05) = 1.80~ 1.42 x (1 — 0.05) = 1.35~ K& 1.13 x (1 -

0.05) =1.07 - F#EH > HEEH EBES 2.15 x (1 +0.05) =
2.26~1.63 x (1 + 0.05) = 1.71~ B 1.31 x (1 + 0.05) =
1.38 - Wt BFERAERELSYWNEREEN T

- HENSE 22RO EREHMERK 1.80 £ 2.26um -

- HERBIZENEEHRMERIFL.35F1.7lpm » DL K

- HERFAZEHWERGE #HHRi%1.0721.38um -

ZEREETZE S - HETLE S B E/H & BCHE SRR
FRGEMRAER 1.07 £ 1.7lpm WHE P RER 1.80
2.26pm WEHES” - F4 - RUEGEFEDHBROE 28 FF
NEZWKRKGFRERBKOFEREGE - #S(a]H Ca'#HlE
HEH-COOLMMBCH E/THENEFHNVEREGEERS 1.07
ZF 1.39um -~ 1.52 F 1.71pm ~ 2.06 E 2.26um » It % £ % B
BB~ E 28 -

FLUBEERFNELARANGEPIERVERE Z
BEWMERASEGEBCEDNF  EXFRERPKIERE K
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Bk W E/FEFHEHITOT

>HEAGEFTEHREF L AHEFPCERIER KL
R ESRR K EARAEEREwE DA - kElE A
kB E EayE NDARE D DK

>>HEHEmEFENESFLAEHEPHNERZERED
R &2 (TK) UMEZE#EGET - B - B ERED
MHElE AR CERKBOYNNEIFEE /D EEHEEREIF #
BIRIBEAZCKRENLERNINRETENEERIZEZE - R
m> EWNERFCERLEOCEENE  ZBIILbPZARE
MAMAOBBBUELEIRS - BURHWELEETF Ca’ @&
EEWL REBIKERBRS T A E -

ZH o EARPITFEHEOIRERERA S - ° [ K 1T
FHRAME IR E/ R ENZES - FHEHNF - ERD
BEELEHEFIHIERCERENRS & LA E/H & 4
MEARBERERERREBAYRE - (BKEDHIENENL
BK) SITHEwEIRZES -

EFERBLARTHRAY REROKERETE RO+
B E/HEREFS, FAER B IOEE - B

BlIEHAaERETF (ERE®) FEBHNRSFENZME
MEHRCED (EHREIMETRB)

WE 29 From » ERRBAULF R ATP ZKBENREH -
BRI B BE LysI8S B E L —# KR RFIZ F Asn235
BECC—HOoMNER  RITFEFDRBEANNFTNERABE
WELEKENRE FTEEFEERNLCEEBROEEHEA
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FEEERH ATP 2 E&®R” - Bt - £ ATP By K g -
ERTEBIIUAWEME R T RARE K K I E K EK
Lys185 B EM S SR - B - 0% 11.3 EifRHE —K - K
/B ATP £ pH 7T WAKEEFEFTAERW » FTLLE &8 7
Mg’ REFEBERNBEBCIBENRTIEETEES M -
PR T #ER B Lysl85 WEEIZHN  REEEKEBEHNEEF
BREABFEETHRERIERE  REE—FHF » &K
FRAEFTEES >4 E - Bt - FEFHOHREF - &
® RIEFEEITREPRELGRE FHE ATP FHERFZME -
FHN ERHEEGEBAWEBCERE FX &L HMEF K
A EARSEACHNBRELAaBIHEHEENE

B ESGHRITHE/RERZER EamiE T > WL -
REVHSBERENBERERBNBEREHE S E
AKoF (HEKEF) » BERLEHRAE ATP KBEF 2R KF
ERESBIE K FRATENRKTES TEEHERFTH
HfOKERE - B 30@EB REKEK Lys185S HEELZ — &
SBWEREE ATP FHNEEFZEH - KE 30(b)E T FE
fZEE Lysl8s MIBEZ Mo HEESIT KD FRHEAR
FZEH - -ZEHSBEERBCEEF H2 H©EFEF O5
HOI0 Y HMEMBE/NNEEMER » KH FIFREK I E
£ FHE&ETF 010 & FF HI/HI0 Z ey E ¥ H 5+
W - BRI EEET H2 EEFE T 05 A &
BIAREEER  BRHEAE ATP iR ATP KPR & #
CEEBEEEK Lys18S (4 FRIGEEIG I - WE 30(b)FTR

788729 -123 -



1533841

AR BE&FEF H2 B&[E T 05/010  [& By ih B &
FINREEERIBEES THEREZENEESRZ G 2
ATP R — 8o AREBSE KD T -

31 B RERESRERRBO T FTHEBIERE N
MBRGEMTENRZE - BB 31 I EBATRER P
RREGBBENMERE T ZHOERRIEEE Lys185 BIE
EHzaEF H2HEE 0Pl FPcaRBzEKRKFHNAERE T
O5/010 Z [{ By B B - 30(a) R EHERE 31 ZRE
R EEWR > MmE 30(b)NFFEHERE 31 AYER - R
HHES#ERSREFRILEMERBHIGE (S T H2 BERTF
O5/010 THIKMHBEMEBERS ANKEMEZAH) EHWEMF
MARZIEESREEHBZIOTRHEBREE - 5— @
EMSRERTESEREI (a7 H2 K FEF 05/010
CRIR PR BRSNS R RN ) B fE R R T2 0 B
gnwE 30()fi Rz AmE L - BEHEREE ATP 8 i
B ELUEMEENEZRMEEN (BE 31 WNERZH
M Fr 38 7= )

G54 HREEMERE#GETRIONMEENEEE
me PRl x2 Rox4 BREMEWNE 31 Ao — RGN - &
RowmBHEN (A 60) Fimm— ik RKFRIERKIEM (K
REA) - HIt > IREFEKER Lys185 WEEZ — &7 AT
BRRCHAEBESKGER ATP EEKD T BHRFHEE
FEL - BH o MERRPEM T > KELKERT R I
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EBROBETHNER (W - BEBAIRBEZEEKR
Lys185 YR E - IR ERE - EERFIZER Asn235 iy
BE)  RUFHOERESZEL -

DA AP RERPIKERERSEST LT IEE
R ELEGBENHHE (TK) XABZREKFHORKE
A EREEARB IS FTHER EHEREABHIFHEOE
wmiEN (NESBKE) CHBNER - B4 BWFBEERRIL
NERREEBINGKRE/ZMREaRS > W AEHR

® HRERTHRIEAGFZ (TK) BAAARBHNITME
mEN (NEBRE) - B4 BEWMHESE 12 EFRYE—
MEHNERZESEHBIoTEENREREZEEGARE
miENEHNE EHARBEERRVEBRKRAITES > £
FHMEDNBEBINAIKRZEEZE  HELETFEEBEREWE
NEFFMEHOANLEZBFHZILERR -

S—HHE 8 4k SENRBZHEET  ETNHER
BEMFEREBAOE 31 AT —ikE > LEHESES B
LERTHEANETZOMBEERE -ERKE  FEET
MikEEAT (T BAMGENTNESEND (A
MRE) CAEKHAESTEETHFEARKTHRRELE
BER#IT MBUEEERARKBARECAZMALBETH
EE2 (RE SE) KT -

%%%&ﬁ&iﬁ%ﬁ(@%ﬁ%)¢%ﬁ%ézw
KEFNEREESEGHEB I THES CHBFHEE
MEEZHEBTERERENENEE - EAXRKRBIH > W
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St Tl R L et TS I kL Lt
FreHEENEZERECRKBENERGEECME - HER T
A ATP /KB 2 @RS IR B & < MRy A S
FEEBETNRRTE THh 2 —3“— & HE-CONH, 1Y 43 F H &
Gav TN - BERNERILKEE Y ATP kT 6%
SRABB P R BE Lys185 WIS 5 R KFIL % Asn235 (5%
£ (FE 29) c BEKRBREBOBE S =BG RKE
CHOEENEBLERBEE DN - & E RIK SN E G E
AR — R - W 4.7 HFRE 8 &2 EERN
B BRI B ER TR AN B E B 2 2 B A9 B L %0 B A
(B E£15% B > WAL EM T © 1.60 x (1 — 0.15) =
136~ 1.62 x (1 + 0.15) = 1.86~ 1.07 x (1 — 0.15) =
0.91 - F 1.09 x (1 + 0.15) = 1.25- H} > EHEEELHE
B THATEEE

CHRERE | SEL RSN EERER 1.36um 5
1.86um ; LR

CHERE 2 B RSN ERER 0.91um
1.25um -

R A B - BB ME 28 FToR 2 K
AFABRKNEEREFESZHGBENT -

- HERSE 2 2 CRKFHNEEREHEKE 1.03pm F|
1.25um ; DL

S HERE 1 SHEZ BRSO R EEER 1.52um 5
1.86um > A1 E 28 AT/~ °
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R HERBERE « TENAETHEIIRR - 5
o HERMBEBEICRKUFABEELOLNZES - &R
- ENREEAEHECER&EEKN - EF5H®E 28 A&
WABARARKZE— - FEZ - -FLE= -FEMW RELKERE
B I1E VAHKINAFEFSEEHE - 3 — #8822 EHEH
KB EFFRIRBEERALEANARAZI KN K KEE > AIHEER
BEHGEBE 0.84um (5 0.875pum) T 2.50um B % B
o WM ATEIRIR—M e B BURLEEABR ATP B

o KEE - AT ME

- KEEaEFERFLAHBERINER CERENR
KEaEdKKBAcEREGTE INARCEE - KFEHE
HRHEAREMBENDRENEEZE ° LK

- FEH(ER) EnmeaaEPEFLAHEFINEER
LEWMBEHNRNECEREINESR (FEEHNE  JF
THITHE/AERZESH ) - Bl - BT HERBI > BE
£ ATP W/KBERIE R » ATP 2 &HFEF 02 06 K
OSHEESFNBEHRE Lysl8S WRBRELZL —H S KRKRKMZR
Asn235 B EZ —4o (B 29) - K BESHESE
MK FREHERECAMHSE&EF H6 - H5 - Kk H2
IR EE - hESKEF H6- H5 - & H2 BESTE
BBEAREPIRE  FUFHEEKRKSHS#E - ILHE ATP
AN EFRWE 29 i —MRKWITTKEZ S FHEY - 3F
LLae 49 BH 1 ATP BY/KEENFE » R EBILNKEREZ
A AR KE A2 A -
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bR T 2 AL 60 MR VER 0 5 B
1 0 4F B BT {8 R 7 BT B B 7 T B EI 5 B ATP
19 K 2 2 B R T R ) 2 B R 2 (S
R G A - BN 0 B E R Wk 2 SR /0 B B 9 80
B0 BE T 5 3 B DLZE Ok & (F FR A B O OO 5 E T B4R
WE SN ERBEE - FBE A ATP 69K 2 & {E - 5
g R B. Alberts % A : MM S T 4 W 8 M R
(Garland B1 25 - 2002) % 16 & + B % (4 F 1 4 35
EEMEINYEEG R EEs > me atp @
MK BRI R N EE B E - W o EH L
B S /R S A B A B e R R
B 0E 10— BT -

11.5) 4 & 5 77 19 B 52 5 v 2 o Y

WET SO EE S ATP 89K B8 K E IR B 9 K
FEGNEGENAEAK B ERALEM S S
o KT ABIRE I RS R £ 0 B0 b & AT R
B9 & a L 12 40 B EE R S5 BE T B0 L 99 A L PN T A 4 K A 28
B ESTHARIANEE - B9 FB4EHE TN
BIER R UBEEEEE Lysi8s NBEZ —BMOHE
RET ATP FHERTHFEBEZRREN T LEE Y
BWHIW () RBHIAEG > WA EZE (5 11.4) &
B — i UESEERE (b)) BERKRE - @ 32
B R DL RS S11 B Z BT R E DL A M IE T 512
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HENEBE (X)) chbBAHNER - EUVAKMEE S
511 BfAZ AT  RES#EGHBEAEBEKE Lys185 (EE
Z—EaE ATP AR FZM  EHERELHERH
R Ks  REFPLERFHOECRKEN - Z& > EIA
WHEIE 512 AR - ATP I KBNRERR LS HE - #5E
BERREERVZFANETEBERBES - B0 - FE XREHNH
BREODGFERIAMEES » RE4E ATP By K XK FE K
FEENNBEEOCEARE  HEEINRECSRKBEL ATP
® ZKBRIEMREZ - EWME (k) WRKEEGHN > EZ25
—FHEH ERE—LIEE0RKBESE ATP ZKBEXE
R > BHRE (X)) WREKERY - AL > £FXFITRE
el F - BN E 32 TR Bl EASE M - KB E K
(X)) R BBAECIREME 513 RFGHI AWK HEE T -
F—E2ER HAHAFEREABERE () IRKELE
ZERKERTEVAKERED -
EARFIREBA G - Bl E“ANER B IL A Z I HE AR
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