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MENCFETSIX V7 - YREIZOMPERLEXAONSE, —F., MKBNE
HOHBLTHBX V7 - ¥RWEBLEIALEFEEL, S2ABEONNB L
BHELW, k. ¥y UNTEARKOBLRZYRY —LREBKOY YNNI ELR

NADPORIZFELBRMEPOBIRAFERAKTHN., ZoBBREKATE A
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RBEFREDBBIZIVIO - VIR TWSE, 2O0L5BEE2EEKEACBW T,
ERABRRICHEBELISBEBEIRYZ20REH L2 LEFHEIASL, 20, ¥ Vi
JEARIEBEETABERRLYY UNITJELEZODWTHBEBDOZ LN WE B,

1—-4-2 EHRBRREKREBpoly (U)oBEHR

MEBEGR>T VY YNV EOEBARLE WS E b THEN > & £ M
ENEREEERATHSBE. LVMBLIAEREZSA TV BENS 5,

COEIRBEND., FTHAGHEEREABR AV TEAB LI LR, %
DUEO2MB, mRNADPLYUNIJE~NOHRBEZEEB LE DD TH B, HF
BESSLEMMAUTS L. BEBRELD CHBRE. MERS. 2L TQ
ERRBcaTsNh B, .iﬁ%'@ﬁ\ '%Wﬁé:ﬁ%mRNAELT\ poly (U)
EERTH2Li0E). BRBEORNTORTF FORERBILOAEET 5
Ztilk, poly (U) RBEROMRNANBOMMBI FyY RUKED kv

NEBREATWEED. 7I ) BEOES. TRbbMERISOANT PRSP I

TH 5,

1-4-3 mRNAOEZE1

FUYNVEDOEREEVATLEZTADHAE, —HD077u-Fe LTEE®L
EWS HENEZAODN D, FHE. BROVDMED VR CERERDENR 2 2
HECEEMLEA, ABEATWS, ChHhEEBICIYRY -LZ2ERUDLET RS
YNRTEHEAGHRR. HDS5VWEMBRNAZBEE T3 e cEhEREMLICD DR
MO, EEATHHERIC Y YNV BEEET B LN TE3 00 LHF AN 3,
BN, YRV -L@ERDEIIK, FRERHERDFERKTHY. 2T
BREBRICBEIAFTIVIRGPEZR2MLEBELT 3., CO0&>52mE2, 26N TEY

ERFLEZEIEABMT 20 P2V EETHAS, £2C. ETmRNARE
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f°ﬁm15:a%%zko:@;5&77n—%u\Ikariyama53”¢3
| resser b3V PREEBTVIN. WTFhORLbERY YN IZEOEEM
 ORTHENBY., FRABECSLIREY YNIJHEEYAT AOBERER
THBDEEFEAIOLND, ChEN L. AHRABLIVAARODB Y VNI BEE Y
ATLOBEZENLIZ2DHBDOTHD, EIAT. HEEHWOMRNAR 3 X
HHERY 7T VIR TBD, 6’ KERAF VLI h Sty vy THERFS,
 EMEDCHRTHEHBEEYONRNAOEGNEVWOR., ChooEMicty =
FIVRXIV7 - ERIDEABIPOFEZINATWEIEDLEEIALATWS, o T,
RYT7 T2V ENnE3’ REEZ2HACEEMLATZ LIV nRNARERER

FBREXh, yUNT7EBOEBEENTRICRZ2DBDDODLEZDbR S,

1-4-4 BEBHHEEZAVEBEEZEDRNAORR

AFETE. BEMS Y S/ EARAL LCHEMMEDHE LESOE AN
o ERMBEOEMBEY YN JEERRALLTRE, Y FRMEFMR2. 5 v b
2. YO ABMANAMMBEY  NERF R YL, BLRRNMBEEI h, 5
ERATWEHN, BECREBBHEORTHITrbATWS, BREEEKMKO &
FRPE LTHEDSBATH Y, BRIAD. BEFRERLOMGENME
CBWT. BHBECORRE > OBRNBERTHEC L NEOEBE LT h
FonB, AMECBOWTRY VA ZEERL WS BRM 5, K BB T T
b5, WHNEBNERTHS. BLroBHI SEMMBRL UCHEME X 0 H
HLESOERVWDZ LI LE,

—~%. mRNALLT., $THREABOBRELO LD, BbEMEI N LEE
BHROME LTproly (U) 2A0VE, ZLTEHMBEOnRNASEFROME L
T. BHBRRLA—-ORBMBIOME LANRNA, o EBENOMAE

PE¥OFHL LT YAIzu—CHBLIOVHEBLEDRNAZAWE, 250
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MRNAZFEHREFL ULTHACEHEALEZRE T, BEMBEoEMBEY v 278
ERFBLCEIDYVYNIZIBOERZ2E R S,



1-5 FEHBEFOREHE

v77N7§®73/@MW@mRNA®%$KiDﬂiénfﬁo\*ﬁmR
NADHEHBRREZDNAMSGEZEZIALT WS, LENSs T, EHHRCBWITAED
SUNIVEE2BI2RDKE. BHBHAEALLTDNRNA, DNAKBIEET 2O
ENBH B, EITCAHTE. DNAOHBRCDWIHEE COHEEBRB L

EBIC. FHATHAIFERAGCFEREECHA T COHFLWIEREZERT 3,

1-5-1 HEER-VI-¥YHECIZ2BEFOHEE (Fig. 1 -8)
HEAGFOHRIER., 19726 Bergb? RV BEREAEI U~ VILiEI &
DHBE LBk, CORERPROERRFETH =M. BECohens
CEDBIRBE- VT - YHEIBMREIL, BEHETOLZEB LBET 2 5
kbfﬁﬁéhtozoﬁﬁw\ifﬁ%k?%DNA%%ﬁ@%tUﬁ—ﬁ%
AWTTSAIFECHATS, COMABATIRAIFEABEEBAT S L.
T753AIFREHCHEHERBER > TVWI0TABEL LB CEEL, 7523 KR
ODHEWDNAGLHIEE LS, ABBEEEB. T5AIF2ME. BEL. HE
BRTUNITLE, BRLT2EEGFHAOA2EANTZLNTEE, 2DF
BRIk DENMETFEABCHANTAHE, PR bs2, SHMERDS 2
MER R ok, LIAM, 1988ECREINEPCRES EMH WAL, <
ARECTRHRERAGCTORE2HMEBEIRZILATES, UMTEBWT., ZOBEEK

REETHEER (PCR¥E) KowWTHEBHT 3.

1-5-2 PCREKIZIHEHEEFOBE (Fig. 1-9)
19854, /7 n— Vb HEERDBFLVWEERETFOHBESERE AL, X

BEPOHMELAEADNARY AS—E2HEWCin vitroTHEDBETFF T %1



7523 K
HEBEF
O =
| tmmm L
O =
L
1DNAUﬁ—ﬁ
(ij)ﬁ@i752$#
lkﬁa%%t:@l

Ser
| |

|

753 REH, kR

|

D N Al [E]12

Fig. 1-8 HREE-) H—-Pik



T T <- 5>~ 1—DNA
2ok o> Y<-7549v—DNA
> | BT 77V — F OREHE
l T 55°C\ A =4
M
A e
T LLL \Y INEN 75
l FE—7E . 1X8HDNAL
FSLT—DT =
55°C. 24
LSS 2N

& = i

Fig. 1-9 PCR¥&
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IBEE5IDH#¥,IE. PCR (Polymerase Chain Reaction) % 2 & {17 5 h., &
BFICERLTETWS, PCRETHREBLEWDNAFABRA2Z IO >0 TS
47—DNAZAWT, BHDNAFZERIET—AMPL LEBIDNAKY X
5 VRIE:RfAbes, tORRE. —HHORKETE. DNAR 2 EHIET 2,
RERETOBHO TS 4V —%FAWCT2HEORY A5 —¥REEF5LDNA
4 cEmMYT 3, Z.O)"T'f71b&n@$§0i’2ﬁﬁf¥%’ﬁﬂ‘”l&iDNA(«iZ“ﬁ%‘G:iE
'ﬁ?éct&:m%o YR ABEORYAS—ENHVWORATWEN, BREHEOD
FECTERNAB LTI LIS R EORASB D EALCREL R A >k, LA L.

19884 fif #4 1% # B Thermus aquaticus®@ FY 25 —~¥ (TagqK)25—+¥) %H

NWRBZLRIDABAALBENEDLDDTERL B2k, ZHhiCEY, Bonhbokrrh
MIRTBEINEETI TR, RISOERK., HHHTELZDPCRER

~ R EACE RED .,

1-5-3 SHEEEMKCIBPCR
PCREDHRBI I, WEETHHBEBEBIEE> TWEDNAOEE %% &
THDLNTREER ok, FYNIEARO—DOBEBEL LT, 22 THRDN
ADHBIZEHLE, REDNAD—AMEHELr LCHEHALILEEL L., PC
REZERHTAR I LIZ&D, i%ﬂ'C“OJDNA@@&%EE%‘?%‘E‘C“E%&%Z%
h3,



1-6 AWMAOCHMLESR

AMAER. TFEDZORYIFSNVEIYTHS., DNAPS5mRNA, mR
NARBYYNRIBAOHAGEROBNLE2U(RE ST . BEFOAIRNRRER
EHBEL. BEEBRORFARCIVBEDY YN JHER2EET 2L 2 BN LT 3
BOTHB, B KP EWEFos»RLT. BE, T2 BERCEVWABR
BWTYUYNJEBMBAESATWIERE, SVERARAIY YN 7ERAIB L &
29 B5TuTAVIUIVTIVIBIY, BEFIFERDIF LW Y VN
TEEEVATLRABAND7 7u—FRBHLVWAERENATF 27 /0y - 108
AT230TH 3,

EHMEEMBALTCDNADOGY YN EANOERERETORGETH|MEICL S
YYNVBEBER T CURBLSIAEENTHEI., ¥ UNIEOKRBEREN TH
Bok, HEW. chi—HOBEFAIRARL A2 L. BEFREC X 3%
EOYYNIEOEER2HE A, FMECHRBEFIF¥OFH. $2bb. %4
MECL2BEFRACIDERANRZAIY UNVEORIEE2B oz, 22T
B, REBOBNEBECHIAIP U AT —VORETFL. HHACERN K
BETB2IVYNIEBETHBTUTFAVAOREF2AEFHAICLIOES L. £
%%WT%E%&%C&%ﬁEﬁ(%ZE)Oit\:Z?%Bﬂéﬁé?VN
VEOERBEER T EOCBARBENE~OSAERLAT. RROLENICHES
ENEYUNIJBCHERTEANEFRER S LERvwET L Iz, ERAMLN
TRETHHILEHTTS (F3H),

FHROAHEZRZNAITIREFIZOFEEFES> iz, DNADRHE
BBV, FUYNIBERHRIEETZZLNTES, LML, BEFIED
AREBEBTERL, FFLBRELIRVOPOBRTREMEANBEE 1L

TWb, 22T, ChoOHEE2MRIBZEZOD~D2DO7 7T a—F & LT, HL
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WY UNIJEBEEXEEROHBEREZA BB L LE, Thbb, EKAYUYNZHES
BMEORETH D, EITELERLELBWT, BBMLHHBLEY KXY —A, tR

A, #FERRZEOCTBRAMEE . T ANVF-EDE. EH7

I

N JBRUTER
FBelTprpoly (U) 2FEMTBEPC. UUUIRFVERETE Iz 7
SZVOEAMNECBRILEHLIRT R, 2. EREECHFITCO—D20D7
Tu—F¢ LT, Poly (U) 2BEMLERTH7I / BOESGNEZZZ
LEBRT., LK. CORKREDLUEEEDRNABIUYYIAIZzu—9mR
NAZBEZELTZ L., TAPRECHEB T3 YN 7ENEREESIABZ I LER
T, E5BETCHDNAOHHERBICEELT. B2 L LTODNAD—H 2 EHE
KEE/TZZLcEh., CAREBRNZDNAZEHRENCAR CE 32 & & n
EP

ZDEIE. W ODPOEREIPORZIEBETFRAOES T A ®E, 22y b
{I:L’Cﬁ‘ﬁaﬁ‘t%:é:&:J:«;“Cﬁ%&'://\’ﬁ’ﬁﬁii'é%%ik75:7]%‘5'2:2:%&:\
LYY YR BEEYAFLERBTZ L E2ENET S, LEdoT. &
%aﬁ4z?7/uv—%§téai6f\&yﬂﬁﬁémﬁﬁmﬁmmg@ﬁ
REBADBKRERAUNIbPEEZZ D BDLEZDNS,
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5)

6)
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8)

9)

10)

11)

12)

13)

14)

15)
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$28 ABBRIAA4¥udTh-¥ Tus{vARREETORE

1953, Watsondt CrickPVii-oTDNAD_ELRHAEEDET
VWEREZIHNTLUER, DNAORBE T u tABERRBWTHEBEI A CE R, ¥
BbHhboH, DNADPLYYNIEANODRBERT O LA, TRDBEEV ISV EFT
VOMPHTH 2, COBBIEEVWT, WOPOEMWRFENEF L TE R,
mmv%%E%ﬁﬁ@&ﬁﬁ%ﬁ%%ﬁﬁ?é%%@~af%%,mnﬁ\Be
—rgBNéiﬁuﬁ&%LTH%%E?I?@&WM%E&@E%&&,ﬂ%ﬁ
EFREMBMNTRASES LN TESLIEAD, FY NI HORREEN
HEEERol, COBWMEMATZ LY, BERXROIY VYN HEEAEBK
FETEIREUTRL, FRXRBROHF LW UNJEZAETZ2HELABELR .
i, HURRRBRECIVBRO7I/VBE2EMRT I LIV WEMNEZEA
EEREDPY BEEFEMEDRPYY, pHEERE 2ELE®Z Y., ¥ UNRY
HORBEDPUHEEZEM TBZI LV TRTH D, e A VY -—Tzuy - -B-K
SIPYY-EOPTUFAVA  B-H5I Y F—EVREOREY VN
HOMAUKIVZIBRY UNIJBEEFETIHEABREAT VWS, Bio, BH -
BEYVYNIJEOBEY UNIBE., EMAWEERDINAT YT VY -V AT A
RENDODIBHAE2FARLBE. FECEHTD 3,

AFATHE, EHRBCL2BEFRAEO-ML LT, KBEBEHICLZ 2P uy
FTA—E - TuT4VARBAEY Y NIJTBEOXER2H & 5,

Xy ¥ual 7 —+¥ (catechol:oxygen 2,3-oxidoreductase,EC1.13.1.2)IF,
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Pseudomonas putidafiKRDOBET, W Fa—-NVE2BHtLTa— Faoxsy aa=—

V7e-®IT7NTREFZ2ERTEOIRREMBET S, CO0BERDFESIS,00
OPE—-DOY 721229y PO RDIALBRBRT'Y, BERAETFOEERY & B2

RESNATWS'2, —FOTSuaF 4 v ARStaphylococcus aureusfiskp 54+ 3 &

Mm%m&yﬁﬁgf\EF\VﬁX\7?¥&E®4A/7D70VG(Ig
G) DFcHBUNEFERNCEATZYI VYN I/BETH 'Y, AB TR, chbD¥
YRNIJHOBEFZRMAEL. ABENTRATEZ 7S XIF2BEL. 07
SAIFRIVEEGERZ UEABRECRAEY YN 7B2ABICEETEZ 2
ZERT,
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2-2 EBRHFE

2-2-1 HEELTSRAIF
AGEHEIMIOORREBEELIVBALE, YS5AIFpUC19, pKK?2
23—3,pRIT5u77w7v7ﬁ§&mmkox&Euw%w—ﬁmﬁﬁ

BEFR2I-FT3752

1

FPSLMEKI'"WRHEEFREZHFEFTD o #18 X
hrz,

2-2-2 H%

BIRER, SmalVYvd—, Y H—¥, L) =752+ (Klenow fra
gment) WEEELD, XmallkNevw England Biolabs. X W EA L, F Y 7%
JVEAFFRDNAY VEY A F— (HER¥YF V) KEDERULE, 7Yk
AT 7Y —ERBAI VAL g GHIKIXIMED Lab. XD BALE, Z20ft it
RIRTY I YTHBIVERELFEHOBEEHE WS,

2-2-3 BeEYUYNRIBOEE

73R

i

FPMPRABREIVBEERLEARBERZ VEY Y VEET (50
#g/ml), 110LBH# (1% Bacto tr,}ptone,O.S% Yeast extract,0.5%
NaCL)HF 3 7TCTORMBE (HBMEW) Leob, 4°CT1O048MEDL (5,0
00 x g) LTHRBELE, BHHK (42) UPBSEBERTHE®R, 10%7
FPUYERBO LMY AKMEBEK (50mM, PH7.5) BB L. YVF -4 (1
bprg/ml), BEBHELE (1min) KDV BERLE BohEY Y- i

9,000 x giCT3 0N BLL., TABMENZABMLTC-80CTHREL %,

2-2-4 ERZHEXH (SDS-PAGE)
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ABEHLIODEBOhEY YN 28I, SDS-RKRYFPI7YN7PIFBBERY 5z
kO AL,
HEBBROTERBEAIR. B-ANAT MLy ) - VEBOCRWEE WA,
1OOCORBHET2AMMBRE LTI YN I BEEREEE, $ 5. FEK
BARSMRRCIDAHEELED S, LBOMEEF ok, KB FLIE1 2.5
RORVFZZ7YNFIFEAV, BES50VT20RBMKI LE, B55KH%5
WEBR IV = TYYTYL - TN —BETLIBHRE L 2B, MRS
(T%257 -, BUBBR) CHBERECLIIBLNBAI LI TEBEL.
M,

2—-2-5 YXRFIV-TuywyFqyiyre
EXRXBROSNVhDY N 8%, BEB (25 oM Tris-HC1,pH8.3,192 mM
Glycine,20% MeOH) M T4 OV TABBEEBESME T= boteilg-ABEICE
Lmiko:@:}ntWE-xﬁm3%085?V%§UTBs%ﬁﬁ(mm
M Tris-HCl,pH 7.5,500 mM NaCl) Hic 1B EELED B, TBSHEBE®R TESE
L7z, XNWT, TBS%@?&‘C‘I/I,OO0&:4‘%?ﬁbk7»ﬂ’)$?§77&—f
%%ﬁVWXIgGﬁﬁ(mmu)@%ﬁ¢f1ﬁ@%%mkﬁtﬁbko:n
%TBS%@%?&<%@LE%\7WﬁumX77§—€b%@ﬁ§ET56

naphtol AS-MX phosphate, Fast Red TRZ /M L T 2ELUE,

2-2-6 r2¥¥uIFH-¥YOoEHAE
AYERT TN -EOBABFHUERINOZak iDHE Do, T&b
b, BEEGREA OB LY YN IBEBRE %, 330uMOIFaI-NEEESLY v
BAYULBE®K (50 mM) i2ix. ERDOEMIZL® 3RS53 75 nmoE

AEEMZEHMZELE, 30CT1AMIElumo losFa-Vi2Bity3BE



BENlazy b EEREINLTWS,
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2-3 EREEBIUEER

2-3-1 2%¥ubsFh—-¥-7us4 VARAHBET
REARITIY-DHE

2-3-1~-1 XAV iTFHh-—¥YEEFOREARY ¥ -

x&Enﬁ?ﬂ—ﬁ%E?%ﬁ&&y—pMKiZﬁ\Fig.2—1K%?

LI3RKXDE>DHED> &L 2 3B,

1) rrnTisz—E.fﬁ—7—\ B=-S733 - ¥YBETFOLREDZET 5,
PKK223-30Hindl-Scal’75¥xvEt

2) B-3797-EREFOTHRES,., #EESEE2ET3. pUC190Sc
al-Pvull73572xvF

3)tacfu%—y—%ﬁT%pKKZZB—3®SpﬁI—EcoRI75
7 XY b

4) AN T H-EDOSDENLEEREFE2ETS3PSLMKIDECoo
RI-HinfI7372Ykh |

S)RXIEURTFH-EOCKHY YA -RTFFr, Y ru-—-=vyHi. A
bv?:FV&:—F?%Hian—Hindméﬁivjﬂﬁbj%F
75T A VG

TRobb, PMKLI12BAYER T I -¥DCKBI1IS7I JBICHNT

PDNANMMENEd DOTHS, Fig., 2-2&, BRIV IXIVEFEF

o7/ EBEN%E27RT. PMK12 THEERIAEABEIML O 9 #iZ.

i

TVEVY)VEREUOCEBRTV~-PMNTHEL, A% ssy-—¥iEREE2RT a0
Z—%HELE PMK12BB-5S7 %7 —FYHEEF. T 2bbFP Uy yy

WMEBEF22I-FT B30T, COTISAIFRIVBEEERILEREG R 7



EcorI SD MPC

té{g/a |

Hinfl

1 pMK l 2
3, 9kbp  //

rronBTT

— Smal

— BamH 1
— Sall
— FPstl
— EcoRV
— Pvull

— HindH

F1g. 2-1 Metapyrocatechase expression plasmid, pMKI2
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VEYY VEET O MM CE 30 THEB L ORABERICTES, SRy
KO 77~ CRBEB DI 0=, 77T - VERAMB L L SBE< 2
BT 50 CEAUNER THB, CODPMKL 2T - KSRk s Lassy —
f@ﬁ%@ﬁ%@ﬂ?%ﬁéﬁ\m&yyﬂ7gﬁﬁiﬁi7gﬂﬁiﬂ—ﬁﬁ
MEHOZLABELM LR -k,

PMKI12HBEoBETCHTHAKL LTHEEPMKIOE, CKEDS5 7

1

/B
VYA —RTFFRBACHEAT2REFHARMUTWS (Fig., 2-2),

PMK 1OV HEGRINEIUS — AT I — NV AREEB LA L 2 BE
REBL. AYERn 7 ) - CEBEERRTBILNENAD AL, LD L2
5, BhDPoMBLEY YN JBER AV UNI T - CEREREI BN L, #
2T, AU A T - R RN R E R RS M3 D LR CRBAEE

&%%%kbrma%wt%ﬂén&

2-3-1-2 XI¥uITFH-¥-Tur{4VARREEF

RBETSXAIFDOBE
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FEI-FT575XIFPRITSRHMEESEL. Be lIHM. Smal
WUEEZELTWVWS, RKOESKLTBec lIHtSmalPBHiwcTHBL, ¥
mSmal®BE®ALE. 9. PRITEEBclICHBLAB. 2L/
—TISTAVITHMEULCFERBE L, COUNSHicSnaly vy -

(CCCGGG) #¥YALE, COT5XAIF%2PRITSESEHGLZLE, Tu

TAVABEFRPRITSSOSmalB s XmalTyL, 1.58%97H

H—-ATFNVEBERKHFICEDTE60bpDI7S AV 208 LTEE, 20Xn
al7S7AVvI% PMKLI2OD AP Yusss - vYHREEEZOTEICH B

Sma IHMICHEALT, BEFMATSAIFpMPRASRFE#LE, pM



PRABR. tac7uE-4%~-, SDREF. 2y ¥Pupsrr-rtoBEEETR.
VY =-XRT7FF(Gly-Ser-Gly-Pro-Gly). Yus4vA

DHBERETF. rrnTiT¥-3I2-%-, BEEL Z2LTB-5747-

11

YOMBEBREFEHALCVS, PMPRASOMBRFig, 2 3. pMP
RABWHFig. 2-4MRAMIZAL R,

BEFRECIVABORGTFEMALIHAY YA ZEAEET 2B A,
PEZLTERERNDY YNV BEOEREBR T IV B AR R NE TS5, &
YNRVBR7I/BNERLELOTH Y, BABEEICELSRREAE L
SO TEDERERRETIVOENLTH S, BUEARETCHWEXS PO Y
FA-—HERF PSSV -—BEATHY, 4 RBEEICELHARE SN Z0EN5 5,
AFACBVWTHIPMPRABHELESIEI TRV OND TS A I KA HEEL
B(Fig. 2-5), PMAM1, PMAMZR7 U714 YARGFO FHE
A EONFH—CEETFEER LSO TH 2, PMAMIORES VA2 H
B AY¥an 77— ¥ONKBEALIE7I JERARMULTEYD. BEERE
DIV —REELBWCEBEEMERBO AR P o, RICAERLEDMAM
2@, XFEUNFH—CORMETEZRVOOTHIN, CoTHREMDS B
%%m%en&motox&Euﬁ%ﬁ—ﬁ@NXﬁB;wciﬁﬁﬁQTE/
@EW%%&Taék\NX%H%?M@K%@%M?E/@ﬁ%<ﬁMén
ZOBABI YN IBEOARBERREFELTWI S0 LEHMEN2 (Fig.
2-6)., LZIA5MPMAML, PMAM2K. 7UFIVADCKEL 2 ¥ U
HAF A —CONKRBENEREAT WS EDIE. A S OISy —CNEE RS
KBEEBR TERN LD LEEL 2,

I TR kﬁﬁf%@@#ﬁf&gﬁb AU FI—-—Y¥YOCKHEL T
FAVAONKRBHERT 3L 5B MABETFEAERLE, DMPRA2IZ A

ol 77 —-—¥Y¥OCKENMLE 7

it

JBBRMULESDTH B, ZOBAE. BYE
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Fig. 2—3 Construction of
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NTterminal
MNKGVMRPGHVQLRVLDMSK

ALEHYVELLGLIEMDRDDQG
RVYLKAWTEVDKFSLVLREA
DEPGMDFMGFKVVDEDALRQ
LERDLMAYGCAVEQLPAGEL
NSCGRRVRFQAPSGHHFELY
ADKEYTGKWGLNDVNPEAWP
RDLKGMAAVRFDHALMYGDE
LPATYDLFTKZVLGFYLAEQ
VLDENGTRVAQFLSLSTKAH
DVAFIHHPEKGRLHHVSFHL
ETWEDLLRAADLISMTDTSI
DIGPTRHGLTHGKTIYFFDP
SGNRNEVFCGGDYNYPDHKP
VIWTTDQLGKAIFYHDRILN
ERFMTVLT -

C—terminal

Fig.2—6‘Aminoacid sequence of MPC



BEREOCIV--RBCBVWTREBEES2ZRLE OO, B LEY YN H
KRR EACERENIZB Do Rho iz, 22TR., BYREABEREET 2
DPODRERCHEN DY, REHBETERRKEITZIVOLHEEINE, 20
REBRCNUTIARERBETHI DT, CKHEOF

i

/BB EOREMHRIZK
%<§§LTM6%®k%bn6.%:T\x&Euw?w—€®é§E¥éé
UPMPRABEMFR LIz, XY EUNITFHI—-YOHBEEFOEBIKY v —
&7?Ftbf‘Gly—Ser~Gly—Pro—Gly%ﬁlbk,%@ﬁ
WRY VI -BNERRERLEYE, TRAPROY YN IENERBELERR L
PIT2DTHS. ZOXSICLTHWLALETSAIFPMPRAB LS
BEERENDHME LAY YN 7B, RERBRBEEEREL TV S & iR
£ nrk, |

2-3-1-3 BABEFIORE
PMPRABRINHEERLEABBEIMIO ORI, PYPY Y YELET

LBEMMES TCTHRELE, BLECIVEE LES L. UV F - AMEi b
BBLE 11OEEENBNA0OONEORMAY VYN IENE SN, A Y

VNIV BRAOHERBWESDS —PAGERENFolk. BEREE1 2.5%0D5F

VERW, 50V, 20BMAokB. 7YY -TYYP Y hT b TREL R,
EOBREFig. 2-TERT., RMUAHBE. DMPRAS LB JM 1
OCODHKEEGEME. BIUBEIMIOIEATAOMKBERTEES L IAEE
TELIHFEY - -Th 3,
PMPRASBRZIDVREEITIHMEARFRI VI —RTFFr280D57473
JEBEREZ2-FL, BEREP»FHEIAZ Y UNI2EBOHTFRIX65,015
Thb. BRAPOEELD, PMPRAS /JMIOQOTEEAICRATE

/65,00 0 CHETANBEBLELEITOIMIOOIKRELELRZWNY K HNE 8 X
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5. JM109 ppt.

Fig. 2-7 SDS-PAGE analysis of cell extracts
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N, BRNLTORAEY VN VENREBE LTV B LA RETERE, Fv Y b 2 —
SR I2NNOBR. BMEY YN V7BEHBLEY Y N2 ED T 0 %5 Ficfd
%f%:aﬁﬁénk.ik\ﬂA& YVNVRBRERAEO FBERES kI
LALBHEARD ok, ZOZER, BRET B3I VN7 EEERERS L1
EEHEL. BRI 3 LN ERE THIILERBLTY 3,

2-3-2 BAEIYUNIBOEHRER

2-3-2-1 J7us4vADOHY

7854 AitStaphylococcas aureus® %}BE@EP«_#E?%’)%?§4 2,000

OFVYNIET, Y7 FNVER, FcoclEAER, TLTHREEESCER PR 5,
CHEFRMIMAROBTWE S5O KA 4Y (E, D, A, B, C) 75% 5,
MEyYy U NI28boTus 4y A(BclI—SmaI?vﬁ'}i F)Y B, 2o
55D, A, BFA4VY0D2TE, E, CKAAYp—BEALTED, Iga
DF cHUNOHERNETARNE LTNI6 0L REE N3, |
BMEYUNIBENTuF 4 vADMHE, TRLbLISQGLOEABENE2ET 2
CERUIAI VTR YF 4V I L DR Uk, Hi#i4 VX7 Biz. SDS -
PAGE (12.5%%5 V) . FIDhoz buelo-ABErBLBAE (4
ov,4h>5a?»wu7$x77§—ﬁ%%1ge(rabbit)aﬁm
THE, DVWT, BROREHES TH Bnaphtol AS-MX phosphate, Fast Red
TreRmMURELE, ZOF®EICLD, rabbit IgGi#ad2=hao
t»n~xt®&yﬂaﬁwaﬁ%@?%.:@%%&Fig.2—8K%Lk°
PMPRAB /IMIO09 Y UNVEDODHATFENGE 5. OOOKMETZHMEI

BMWREANBLAE, —FH., BEDOIM109 CEECHBUEROoA R,



Fig. 2-8 Western blotting analysis of cel] extracts
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CORBEID. MEYYNIJHRBRIgGLOBARAIZELTVWEZ LA
trotz, Fh,. BEYUNIJEBEIVESFRO7TurFiAvARBHZIAT, B
BEFHBBALBISZY YN IVEBEEECBWTLE LEHE L3 Y YN IED
DB'PEBEBS. DIVWE 2O UNJEOEABMTREZI > TWWhWwo

EWRENT,

2-3-2-2 *Hy¥usrzsrh-¥Yoky

AYERNTH-CERAITFTI-NVERAELT, a-Fafsyrazyye-

+

I

FTVFEFLTB2RE2METZ (Fig, 2-9), ERPBOUVERIERA
NZPLVE, 3TEnmBBRBERERT. LEFST, 2FEBAFH~€0
FHANERERDOEMICLd RS Abs3T5O0EMEEL2AET I LICE D R
HDBI2ILNTED, KBR1cmOFa2RYyMIZ..50 mMYVEDY I LBRE
ﬁ(pH75)2.9le10mMﬁ?j~w*%ﬁ04m1%lﬂﬁ%b\
CHAEBRBREMABEGLUEBASORREAMEZHET 3. COMELHEKLS
FEEBRBOENVRAEBEE, 4.4x105TH32EPB1AMIBRLEIAS
NFA-NOBNRKDONB, 30CTIAMILIumoldy 52— 2B
TOIBREN1Z2-w P EEEIRTWL 3,
PMPRABILSHEERBINBEREY VNI EO A LU AT - ¥
HHEEZ, PMK12R IPAFEEERBFLIIB/BEAYYu I T - ¥ESFELE&L
e TERhEWOBREEOPHEKEFEEE2Fig., 2-10k57T, ¥R F
B-FYBMEIY VYN IBE, BIUAYYusIFr-—¥YoE@REpHIEZERER, 6.5,
6 . 0THok, £z, COBRBERHFT (PHBE.5) TOMAY YN IEHDR
YEush-EtEER #HEIYUNIJEInl1HRED13821=y bTHo iz,
My Y N I7BEBE TuF4v7yve4 (Bio—Rad)oHEE., BL&%2mg

M1 UYNIEBREERTWER Nk, ZDOS3HTO0%DVHMEY vV
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Metapyrocatechase:Catalyzing the oxidation
(MPC) of catechol.

OH
OH
Catechol " a-Hydroxymucoic

e—semialdehyde

Fig. 2—9 Oxidation of catechol by MPC.
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Fig. 2—10 pH dependency of metapyrocatechase reaction

@ : pMPPA3 / JM109 (the fusion protein)
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NIBTHHLT L. BROMERRENL100unit,/ meBMERD,
Lineweaver—~Bvurk037':T?£0:J:U\ ENEFEhOBROI T -

KHNTI3KmERDE, TOHE. BABR nativeBZEOoOKmikehe
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. 1.3x107°3% 3.4x105THo%, NozakiizdkhiFf. Pseudomo

nas putida X V#HiH. BELEAAYEQIF I -¥DOKnikt, 3x10-5C%
5. COBVWRAHETCHAWEBRENRABEO -, EEWEORE LS I cE
FRERBLRoOEBOLEXZDN B,
AYERBNFHN-EONTFIA- VN TIEKnE,. BELASEHNZCEZA WS
nTV\6§$f567lbﬁ‘)7tx77&—‘&“'\53-73"37b*‘/ﬁ-t’%b:kb’*‘
THFEELHMEL, FHAETHLINEBAI YN IJEOBENF. L0 b RER
EANOBFHABHEO TSN RE X h i,



o7

$$K£wrﬁ\%E%I%@%&ﬁiD#%ﬁ@kl&yﬂ7ﬁéﬂﬂié
CtZEHHELE, CCTRZIDOOERBY YN IJEOBETFE2HALCHER
KEAL, HEACHEFREAREZMNALCIALOBMAY YN I EE2EET 2
ZrERHBRE,

AGEBERATASE O AT - CRETFEABCRBEIRBZ LN TER S5 X
SF. PMK120DX9Eubr - EBEREABGFOTRIC. Y Yy -—RTFF

EALTT0TFAVAOREBEFEREREAL. 2y ¥usFr—-—¥. .- 7usr4vAl

Ui

EFHMAT7S5AIF, PMPRA3:2#%ELE, PMPRASTHREERL -
BHEIMLIO9KILLD, BEYUYNIJER2ABULRBEX Y LN TSR, &
EXhEy YN JHEBHARBER L ATAREA P SR CERT A2 LT,
EORETEMS VN7 BOT O M EIc b ELE. BONEMAS VIS 7B,
BLOD2DODYYNIERFOBE, T2bb AT -—tOBEEML
TaFAVADIEGHRAEBEZALTVWBILEBELD E R o 12,
EMBORGFRAREZAALTEHN LT 3B EORGETERBE €5, Vb
PEIEGEFRERBR., BEO LAY YN/ BEBCBI IR —DFETS 5,
AETH., CORMIC LD EBCERBROALIS YAy BEMETE 52 & 250

mER T,
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E3E JytunTh-¥-Tui{vAR_YYNIE
DBEEREHEAORR

B2HEBWT., BEFRAOFHELLVERLEA I LN FH —¥ - 71
FA Y AR RGTEABEN AR R B ¢ 2 HATE. BORrHAS v
lfﬁﬁﬁﬁﬁﬁ?ﬁ2'90)‘5’VI"?%@%@E%EL'Ché%iﬁﬂﬂ"oﬁ‘@:@o7'(:0 ¥
BTR., COMAY Y N/ ENBEREHEAGEACE S LR T,

EEABSELEIBCORBNEORBILBNT. BERSEMTHE X< =
EOTERVERTHE SV, CONECR. BEERAES 3 WHEEEERR
GHEDETHS. BRABBEER. BRLAR. 53 WABELHA L 0kEN
BEBCEDFARDATERD Y, Lbhl., AEE2AVIDEN HEOREA LI
BBl : 1CERLY. ~BCHAEZHACAERRLL TS, 20z L. #
RAGREOFNBRETPRRAELORALEET 52 Licn . €ORERS
OHEMPAZEORERZ TR 22N, 5. vy YNV EBOHTB
MEALTH LR VWEMRECRE LY T <R30, MEDREEL:
BAMTH S, Lo20, BEFHABACIOBMAY YNV HEEHFET 52,
CED. BAKEMBECL : ILHHATSE., SoLRABHAMNETES 2 & 2
B SN DY Y NI HORENE ISR VNES LR TH oL N TR LS
Aohd, BEFIZLEIAINATI YR YR IBOEE? Tu—-—Fic k- T.
EBO XS Rt R A B YA EARMRTE2 L EA0 N5, LB ERE
FOBRMR BRI E VB EY VNV HE AR EECE 3 NABIEMTEL S,
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TRTAVARRBRLBRENCEAT A VUNIETH S, CcORBREREAR
LTHRELEZDRUARBLEZTRAD, S5VWRAREEBEORE O UNE S
RIADAT WS, Hit., 7TUF4 VALBEEEALES OWEE &SN
BWTUHBRERARAETHZI1V'21D, I bbb, BLAYXO&EI QT v
KEET37 07 A VAL ZHBREAMETIBEOTZOBEEZALTY
21D THD. FAMATRBRRENMBRA IV u I T Y- VE2ERBEEL T35,
DA EUN TN - YRFECNEWKnEEZ2ETIBET. #1723 -1 %8
BiLlTa-EFOBFVYAIZ Y7 e-LITATFEREERT 3. COERDY
REECEALTIVWSI O TRARENELBYB3Y -V -BRLEDES, #o
T NSO UN T EERAGRFIENEBEALEBRE Y YN EBRIEZE DR
RABAECHEATEZDBOLBFENS, S b AV PussF s -¥YOoBERE
HEBEEZMNATILOCERELIERTE LS, 22TAB TR, 2 ¥ VPn
ATFH-¥ - TaT74AVABAEY YN IJEEBAVWTY9YRE? VT I Y (BSA)
BLUMBSAHKOREANE. BRECHEBEY VYN JEE2EBTE22 L 525
£l
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3-2 E£BRG®

3-2-1 H=xE
BSAWKXNY A iE0rgano Tecknika Corpk ., B S A it Sigmaft & h, Ig
GHAYITH-AUMTIANTYTREOMALL, TOMOREELS T Siznakt,
MREZHEIDBALE., 72, BHKREHZICHAWE L - F iBecton,Dicki

nson & company®O ® R Z2HEH L 7=,

3-2-2 HEeEIYUYNIBOHFHE
AYEUNTFA-E - TUTFAVABAGY YNV BOHEER, 2 -2 -3 21
REFECE 2, bbb, 2IEUBIFH-—¥ 7054 VvABEIHRES S
JAIFPMPRABUEIVEBEEBRUEZABEZ2 LBEHMTCHEERY L F — A
EEHABCIOMB L. BLCEDBONEEREBAY VS S EERE LT
FERLU L,

3-2-3 HBSAHACHNITIBRAEAE (Fig. 3-1)
BSAZREBEE1Img,/ mlikR3&5CKPi@E® (50mM, pHT7.5)
CHEMU. BSAWE (0.5m1) 224RVA 20545 =T — b e g
OH, 4 CT—MBELRESEE, BEEBEZLEOD, KPilZEH TS5 @A
BHELUERBAYOBEOH BSAHBBEHR (500u1) 29z ViciEE30°C
T2RMEAERIDR. BHHERELE. T LTHEY YN 782 CMBEHMEE S
EE 30CT2KHREB:2TRo20b, KPi@FHHBTEICEBLE, BN
T300uMODATI—NVEREEE, I1gG—-7Tus4vA2ALEBEMHIEZRSE
VXS EaaTh-CY0oER2MELRE B30CT5QMOBERIGE. X4

EuAa s -YolEBEATHS1,10-7z+vbryy (1M) 28mMLCE



' Adsoption of BSA

at 4°C over night

§\\\\A Incubation with
anti—BSA antibody
(change the conc.)

7/
@]
7

at r.t. for 2 h

Incubation with
hybrid protein

at r.t. for 2 h
S qvf QL)

A

Color development
substrate of MPC

Catechol

at r.t. for 15 min

g% HYBRID PROTEIN
. .
!l ANTI—BSA ANTIBODY
o

BSA

ﬂ

Measuring at 375 nm

Fig. 3—1 Principle of enzyme immunoassay
for anti—BSA antibody.



AREZEILEL. 3T5nmOBRAEEELEZHEL 2,

3-2-4 BSARNTIEBRAAEME (Fig. 3-2)

BSAODEREBRUTOFETT > 2. BAKLE—HHEL L TKEEIng /n
10N BSAHKZTBSEEHR (20 mM Tris-HC1l, pH7.0. §
0 mM NaCl) CHEEL. 24TV —-}IrRE00ulSHEEL4CT—
BELRESEE. BREBRVWES., V- R TBSEHHETIEHES L. I
BRRBAETUY I T2EDIC. AELINIVER (1%) 2EX30CT 1
BRAYFa~x—bLEk, TBSBERTUSLES., BYOEEDBS ALK
 230°C. 2REARIB®B. F_HHEKL L THABSAHEE30CIKKBEWT 2L
RitZ ¥k, V2 V3 TBSBERCTCIEARER. 20BrERLEBEY VA
JEEBCHEBE 00 1 REWE, 30CT2HMRELERSE. 75 3 — 1
BH (300uM) 2EEY2 VKRB LEAIE O I TF I - YOEMEEHMEL
2o BERIBRES50 10FIEA®E (1M, 1,10-7zFvruayy) ®2EMN
L. 375 nmOBAE2Z2UVEXEHNESEE (HAS%, UVIDEC-61
0C) THEL . |
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Y Y Y Adsorption of anti—BSA antibody
S S s

Incubation with BSA

O
TSI 7777777

Incubation with anti—BSA antibody

yPy 333

S s S

Incubation with hybrid protein

Color development substrate of MPC

Catechol

S A E.

@ | g @ g 8 : hybrid protein
YYY T . anti-BSA antibo
TITIT77 7777777 A entiTEsa entivody

O : Bsa

Fig. 3-2 Principle of enzyme immunoassay for BSA
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3—-3 E£ERERRUEE

3-3-1 MasyyYNI7EBokY

ATYERTTHN-E - TuaFAVABEBYVYNIEBR, 29V unsy-¥o
CRBMETRTAVADONRENY VI - RTFFEA LIRS T B LS 10
FTLTREASATWS, Z0d. BABUSS VLR ERALER ) ER
HUNSEIPNITREENEDDTNEN, ZOLIBFLTALAERS S
YNTHEB, B2REBWIRLEIICBREERLEAY VYA V7EBORESE
TE2ZRENATYYFIUNIBETHD, X9 CUDFH-CDHFEILS5,0
00, 7u7 4 VADHFRIE30,000053%, SDS-PAGEKR EBZHFORE
(B28)., BMEYUYNIJBEOAFRINGE5,0000HD, A4 VPUIFH - L
TuFAVANL  1OETHEALTWARIENRERE,
X&Enh?w—f-7n?4yAﬂé&VN7§ﬁ§§ﬁ§ﬂ%«mmT%
PUBEEBEID IO, TUFAVANBEMLEDI eCATFIELL LR
Tx9Enw?ﬁ—ﬁ@%ﬁﬁ&ﬁ%?é:t%ﬂ?@%ﬁ?ﬁ%bk(Fi&
3-3). bFIgGHEERATHAZIWEEIya - Vi, BB ¥ v
THOBHEERMULIBMEA V32 R-FLEBTBSEHATHE L., R
HKW§Lkﬂé&vm7Eé%£Ltq:nmﬁ?:—w%ﬁto.smM)&
BMTB2LTVEERLEALE, COZLIALHMAY YN EBREME. T4
DOHEAB-RRALBVWTHTUFAI VAOISGELSEN. A¥Punsy—+
BRELEOMREZ2RFLTVWIZLNHELMER - &,

MEDESIRULT, COYUYNIBEIBERENZORE L UTHEETSE 5

REMEMNRB X A,
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3-3-2 HHE~OFHRREORH

BRERABEHAECLBVWTIRER2 LT 220k, BRXEZBHAOBEHEEEAD R
BETEBEFNIMABZILLPEETSHS. —RiIc. Yy YNNI BoHFEN
KEZEVWREREFREZIDRT W, BRLNARAEZNECESLE DR, BEAR
DFROEEGAKZFERLLP I, EFERBFORE LR 319, LHAL. H#EFT
ZFOFHRLCEIDIUNIEZEAT L, BALRZEBICL : 1@ T3 L
BAETHY, P FEREBRNZIHEATEZ 0. FERERBOME NS
T &3, |
FHATCHVYWEEHOMBERRYAFLYTHYD, yUNIVELOMEERN
EBHBVWHETHD, E2T. BAY VYN JEBORBHEKRE~ANDESERE & ¢
ly2dkdic. yUYNIRE2EBREHRBCAML 2z, BEEER. 1 %X %L
Ew7\1%BSA\3%65%&?3—%Lk%®\ﬂ%:—bLTM&D%
ODELEBRF LE. BEYVUNIJEDA VFa2aR-vaViE30CT 2TV,
I KBFROI00 1O TI-—NVEBEHE (0.3 mM) 2EE, 2T HFH -
YEMHZHELEZ (Table 3-1), EBHEZEHEVWTAD»POY YN IE T
—FLEBA. ASEUAFH - CEHBELALBBE SRR o kM, BHT
BAFLINIL LB - PRV RERNCERERZ2NHTEB L NRE
(<3
MEYUYNI7BEOE—HENORKEE2TET 22D, E—HkrREI -
TV—reHAEYUYNER2EER KBS EE, BHEEHR. 1 %A% 4L3I 07,
3%REITFUYTI—-PULEDD, BIZHbITI—PLTVWR2VWHO R KBRS L 7=,
TEI VMBI YNIBETI—FIATVWRVWEA, Y YN IJBORENETFR
DohEN INT, ¥SFVYTa—FrLESAE BREREBLALEILORD S
e CORMRBR, BHRAHZ2AFTLINIDOBIVWRESF VYT —FT 3L, B

BYVYNRIJEOTuFAVABAREHLOE - RACHEALZEWLWI Z L %
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Table 3—1

Effect of Protein Coating on Nonspecific Adsorption

Protein coating

Relative absorbance
at 375 nm (%)

none
milk (1%)
BSA (1%)

gelatin

(3%)

100
60
70
80
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BYVYNIREZRIBEIET, 1 gCG-7uF A VAOHEA AL TEMBEIRRE L
EAYEUAF N -COBBEREME LR, BRHABBECL<HBB 30
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Fig. 3-4 Standard curve for anti-BSA antibody
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SOFHICHR- =, BHCE-HKORE., W CHEE (HXME) 20, F
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3-3-4-2 BMEIYVNIEBEOHABMOBRE
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BERGEL1OABIELEL, 375nmikBYsREEOELEAEL 2. &
REOEREREBMIEA LT oy b LELcs, Fig., 3-6LRTRE
EBE, CORBEPOBAI YN IHORBA R I EOEA KIS BN THEE
K?‘é:&:ﬁﬁﬁ‘oko
TuFAVALIEGORAMER., TAEAD Y YNV EORECKET 5
LEALND, —BREABEAREBWTHENEMORENE W BE. HEHE
OPRIE (ZOBBTUFAVALHEAORIR) Kb s BEOEBE2ET 5, %1
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AL BRARIECIELOABETHATho L, BAF YN/ EBDOR SR



74

100 —
N
S 60 —
a
<
2 40 —
o
)]
20 -

0 I

0.01 0.1 1

Concentration of primary antibody / ng-nl™

Fig. 3-5 Effect of the concentration of the primary

anti-BSA antibody onlid-phase immunoassay



75

. P

[W—

o

o
I

Absorbance / %
|

0 30 60 90 120

Time / min

TFig. 3-6 Time dependence of the binding reaction
between the secondary antibody and the fusion

protein.BSA concentrations were:0 (@), 107 (m),

'10—2(0),and ] (@ mg/ml.



76
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LTHBSAHGERRES ¢ -EM LK. B2OBEOBS A% KIS & ¥ 718,
E-_HBLLTHBS AHGARBE®E, Chic, BAY VA JEBEAREE &,
BFE_HUK-Tus 4 VAOHESEREN LTEHHECEALEAY YR 3T — Yok
BEBMELE, COLEZOMARREFig. 3-TEEXWIERT, 3750

mMEZBTAIHEAEEEZBSARELH LT ey v 93¢, Fig., 3-8kRT

CHERDPELNTE, EOHERE. 10 32510 7g/ ml1oBEETBSARHET

52 MTEE,
FREBCBWTIREFVHELUTBSAZERLEN, TuF4 vVADEMR
ZMAITIAERERAARRZR2Z2BEEER T 22L&, BBEOHEOERDIF M
FABLNHBTE B, |
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4 -2 ZEBRAFE

4-2-1 HERUCHEHERS |
poly(U)@§ﬁ$I¥ﬁ£D\oligo(dT)Siﬁoligo

(dA) BNVua—-AB T 7 VI VY7 EDEALE, BEMRNABIUYY X

1
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ik,’j’ﬂf7?i4:0,$)\bko_%@f@@%ﬁﬁ&isigma#iﬁitfﬁg%{b’—fé?iotb,ﬂ%lb
?i,ﬁﬁﬁﬁmaﬁlﬁﬁﬁscp—70H\u—&—MSRP—voATéﬁi
i;mbkoﬁKVV%D—VaVﬂﬁv&—ﬁAlokaﬁLSC—f000%@
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C(HBEME) B, B0 (3,000 x g, 5min) CXDKBLTA £ 0E
 EEEEE. REACHEBR. 1 MYLE - VBB Oml CEEL. B
?KE%L&ﬁBZO%?lﬁ@%V#zﬁ—VEVLk%\EM(Z,OOOx'
g€, Smin) RIEVEBHLE, D WTHEBYZ/2YyYL(0.4M) 280 YM
CSEBEEEEL. BOACEBLENB20°CT1. 5BMA v axayay
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?;‘fé‘GJ?f*BZE‘—X’ISg'%?JHi\ KETHD LML 30, 6EMAEANTF Y 7 X
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ﬁuzé F#%E512100,000 x 8. 30ATMOEBLAEE TR - 1,

LRk LW ABEBMBTTEAMLLESephadex G-25%55TEST
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2B, TITHAVWEBBOERET a
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bled4-1KELDTRLE,

BREBIUITIVAIza—-THEODNRNARBRZAPRAROISICLUTHEL

fr.

4 —2-3-1 EBRNAOHH

BB2800ml1oYEPDHH T OKBWEEL,

1.7Tg0BEK2EE,

BEKTC2HH%ESR®E, TmloR®FEHR (10 mM Tris-HC1l, pHT.4,
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0.5%SDs)

KB EBLE, CIRABAEABATSIAPr—X (EE0.4 — 0.5mm) 20¢g ¢

~Tris-HCl(pHY9) T#EfiL~EZ7x/,)—4ml,

zuagdi Vs -4V

PEIVW7PNha— (24 :1)4mlzZEML, BLERLE, BEL08EBLL

KM EZIY ) —NVERBLEOBTESEH (10 mM Tris—-HC1, p
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4 —2-3-2 IAIzu—JHERNAODMMH

¥R

I

T -7HEMOPC-31CRAHAHEHIDBEBALRE, 900

mMl1OL-15%MTHELTO0OMEORMMEBE, ChE0.25 MO

vaErE3ImloABRE®E (20 mM Tris-HCI1,

pH7.6, 0.

1 M KC1l, 5 mM MgCI_z\ 6 mM 22NV BT by —)) ICBHE

L. 778V - HS5SAREYFAT-—THREZHERLEZDBELD (10,000 x g,1

Omin) WX DAMMBEBH 2 08 L %
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Table 4—1

Component of buffer/media
used to prepare yeast lysate

gggggr/ components
YEPD 2% glucose
2% bactopeptone
1% vyeast extract
YM5H 2% glucose
0.2% bactopeptone
0.1% yeast extract
1% succinic acid
0.6% NaOH
0.67% yeast nitrogen
base with amino acid
20mM Hepes—KOH (pHT. 4)
BufferA 100mM KOAc
2mM Mg (0Ac) 2
2mM dithothreitol
0.5 mM PMSF
as for A except'made
BufferB| 50%v,/v slycerol




APEMULTC. 100CT2oHMBABIOCIIAM L., ¥EFEO.5mg,// ml1o
TuF4Fr-€¥KEREMUE, ThE2T72/)—LV#H, 2% ) —VEBLUTRN
A%, |

4-2-4 EHBERCEIPpo0oly (U) 08#R
BHHBRICEZ2poly (U) BLIUNMRNAODHEFRIEITable 4 —2 5
THRECHZ>k, BBIOMBLEKMBRIC, TAVY—HELTATP,
GTP., ELTZ4#N¥—HERLLTILVTYFYY VB ZJLFPFVhahs
Fo¥. EEREERALE, [°H]PheiMA. BES5O0x1EL20CT
Rtz 7k,

4-2-5 [*H]PheoWOYAHAE

RY 722 V752 VvBEUYYNRIBEOARRUTOEIO>C 220 %%
WTHZE LU 7z,

1) VRV -LBEWE KRIEBEE2Y VY7 vy Lobue g -—ABEECET
LT, W (29mM Tris-HC1l, pHT7. 5, 5mM Mg (CH-C
00)2 100mM NH.C1l) CARGEHLELREIELB, BARYYFL-%
@ EDEZ YN O—AREAUERHEEENE LR, YRY —ABZ b o
BV —ARERTIHEND LD, COFETAREBREHETE 3,

2) BABHEDEHORPFERAE' : RREE2Y VYT Y Y7 Lu# (Toyo No.5
B) ER®TFULTO.2N HC1i®R#E (154, 3H) L. =¥/ - -x
=70 (1:1) BEBEBECIOAMRALE, JUBSELOLBHKY VT
V=9 —2RAVWTRABHEIOBSEEELZHE L 2.
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Final component of incubation medium

Component Concentration

S-100

Hepes—KOH (pHT. 4) 25 mM

KOAc 150 mM

Mg (0Ac): 3.0 mM

ATP 0.5 mM

GTP 0.1 mM

Creatine Phoshate 25 mM

Creatine Phospho Kinase 80ugml™

Glycerol 6%

Dithiothreitol 2.1mM
'H]Phe 1.23X10' Ba - nl”

Amino Acids

20uM
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EMUE. YUNRNI7EERERE. S FV—-THRERELIRLDE2EEL 2,
RiEfH. SO ERLEAEARLT. HERTEBEE>WTSE 0%
PFYTHRERERES R, B, HAZh PhOREESE2BER Y VYF L -V
avAI VI -—KEIDEEL R,
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HRzZ2TY HARoRERHEZERD ., .

4-3-1-1 poly (U)BRCZBIZIMg?2*BEEDEE

HRVFEOBRBNLERIPBEDELYUNIVBESCRRCEMTAIMg 2t BAER T
¥, Mg BENpoly (U) oBRERETEZEER2HARE, TOHERE%E.
Fig. 4-20R7. BXOnRNASRBRIEB WIS nMEEOMg?
CEEMNBHELIATWENS, ZOBEETPoly (U) oEFRRELAYEZS
o, QIR T i, Mg?2*BE0EMLLd W [*H] Phed WO AK
OEABBEHENEZ, ZOEBEHLLT, Mgt A VPN BREECHEET B LHEHRAM.
FEa2 FYCEELRWTHEBEEZ W, oTHBaFVY2FERwWpoly (U)
LMELILHEREI L2 DLEXLbNB, £T2CT. MFTopoly (U) HFo
EFRRITRTC1I2nMOMg 2t BEETH - k.

4 -3-1-2 BEE#MWMETCOPoly (U) BEEKEN

EHIEY YN VRARRCEMT3p0ly (U) OBMEEEL S, 20%C
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B LEBRERL. RERAORNEEEMELE, VKXY —LEALT= o
e —-ALEHEEINLE[H] PheB%2poly (U) #BEICxLTTay
L. ZOHER2Fig. 4-3kRT. ZO®M»L, BMULUAEPOly (U)
BEICHEALTRY 7 2=V 7S VERENERLTW NSNS, LD
L. 150ug/ mloBECEREBEZMAML. ThlEopoly (U) EE

EEWTHHEERELEBDL AL Dok,
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Mg?* conc. /mM

F1g 4-2 Effect of Mg®* concentration o
translatlon of poly (V)
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[*H] Phe incorporated/dpmx10-®

] | 1 )) ]

0 50 100 150 200 600
poly (U) cone. /ug-mlt

Fig. 4—3 Dependency of poly(U) concentration

on incorporation of [*H] Phe.



4 -3-1-3 RYFZz=NV7S5S=oVEROBBEEEME

[PH] PheMYWR2BORBELZHE LR, BEHRBEY U N I7EBEARRZICD O
ly(U) 2¥8¥BE200ueg/ml1oBETENMLT. BY2RIGEHEBRBICY
VIV VT LERBEE PR E MR -RABECETL. BEI LIRS ESES
MELE, 20#FER2poly (U) EFMORLUERLTFig. 4 -4k
T. ERREHABRE. GERRBEHCEALTRI Ao NN B5hH, 3. 4
FREZBT2LZ2NUEOBRDABEREODL AR o=, — /. poly (U)
EEAMORELBWTIIRNVAHBRETFENMLEY, ChRBEBENBRRCAET
2mRNAKCERTZ I B DLEZEAL NS,

4-3-2 poly (U)EBERERELRTCOEBBENNZA2AEWS
RTF FOER

4-3-2-1 WEMFI/BORDASLERYOKE

poly (U) *ERE{ELEoligo (dA) il -A*BEEMBEER
XA VFaxR-PL, SHERRZIEZO0BBLICLIVHERKLEBR 2 28
Lk, TAZhOBEAOMHEEEBER Y VF V-V —THELE, COREES.
poly (U)EBEMRLEB LT Tabled—3KRT. poly (U) %
BEALLEEACRE., LTVWRVWHORRERTIOHEULELoRHEENBEEDL L
o — A, BEFIKBWTHPoly (U) 2BEEAALERLLTVWRWERETR
HohREENBROONE, COZLPONMRNANBEEEAERBEB VT
PEMBRC 2B RARENETT 22 L MRENE, COFTRRENERY
T VPS5 VE., BRETHBpoly (U) NEIEIFVEBERWED .

KmRNALYRY —Ah, ELTABRIAEY UNITELE2MHBIEIBHRAT
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[’H] Phe incorporated / dpmx10~*

L

Fig.4-4 Time course of translation with
poly (U) @) and without poly (U) FOJ
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Table 4—3

Translation of immobilized poly (U)

*H]Phe incorporated/dpmx 10~
poly (U)— poly(U)+

matrix 1.3 4(, 4

solution 49, 2 182. 0




DHBIKHEALREVWDHBOLFALODNDS, LEBsTEREAERY 72207
S5=vo—%4. oligo (dA) KEEMREAZDOLY (U) —Y XY -
LEZHALULTHAKLCRARF I Lz L HA X 3,
4 -3-2-2 EBEEHNBIACBYIEE{poly (U) OHEE
LY UNIEERE L OB

EMREEARRLBEOBRBE —-E (6041) L. poly (U) BEMAHEEZED
B2RLE B TCHRYEDOPOLlYy (U) BECN T3 ERL2TANE, HiE
FRFEIILIEGFEEE2ELABCH LT uYy L, Fig., 4-5kx%%., 10
Oul STHREKOBIEFELT. [HI Pheo MO AABRBMT 52, 2
OO uUlEBVWITETORPHBHEEAE, Zhid. BHRENSEI DT ES L
RIEOHENEFT 2D L BMEnD,

4 -3-2-3 KRKYZ72=oW7S5S=2VOoOBEE{fPoly (U)

A RO
BELR2EHRBLEOL, BLRERINVEALAHB LU EBRETOBFREBEREE

OO hBHHBERERE LR, Fig, 4-6LRTE5kpoly (U) #
BEfEhrzRcsnTl, SHEMECREBHNOBBIZE RZVWEY 7220
TI-ZVORKRMABDLORE, LAL, Poly (U) BEEMLIATWARZWR
TRBOAEECERMEILRL, TAUBEI =7 5=VORD A KBH
hizd oz,

4-3-2-4 FEEMLPpoly (U)ZHAWERYZIz=NWT 5=V

DR AR
FARORTC2HEEREIZIIECEALOEL, BHEWC[*H] Phe®&EMLU.

MABBEBIOBRPFERZHELE, ZTO0KR%E2Fig., 4-Tkx¥., [*HIP
heZBARAMORRBRRABHEELORIFELER., 6 FERLZED 2HERDEL

H—DUVRVEHRFLTBY, ARRENVZAULEEFTFLTVWRWZI LE2ERELT
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[ —
-

PH]Phe incorporated / dpmx107

| | | |
0 50 100 150 200

Matrix volume / ul

Fig. 4-5 Effect of poly(U) immobilized matrix
volume on poly(U) translation.
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H] Phe incorporated / dpmx107

0 60 120 130

Time /" min

ig. 4-6 Time course of poly (U) translation
n the poly(U) immobilized system with

oly(U)(—lrJgnd without poly (U) o)
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PHIPhe incorporated / dpmx10°

Fig. 4—7 Effect of [*H]Phe addition on

translation of poly(U) in the poly (U)
immobilized system.

- —@— ! [®H] Phe+
—(O— : [*H] Phe—
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WB, ChiHL., [PHI Phe#RBRNERMULERLBL TR, KEEED
@%&Lﬁﬁ%mﬁn\?E/@®%MK£OKU7::»75:3@%&&@
BERITDZILERLTWS, 10)%%733‘6\ YN EEROERLRB Y
JBEEBENICEBT ALY, FYNIESEHERCEE TS 3 A
R E N,

4-3-3 HBEELInRNAEBEBEHNRZREZHAWRY YN 7EBODERK

4-3-3-1 EBEmRNAOQHR

BEEOEMBRACIOnNRNASHERIATCY UNVENARINZ L2 E
POBEDUTOERZITo2, BEBOEHNBNACEBEIYHMELEZNMRNA%
ﬁMLT\20%?3%@4y#1x—bbk&tﬁﬂﬁ%umikﬁTL\@
FAEBACROON S MHBEEEMELE, BN T3nRNAOBECH L T,
BMoAEhrz [PH] PheoMHEEE Sy F L3, Fig. 4-81i
RYEENBOIE, CORREDPL, BEEMHNRCEIInRNAOERLNGTH
NBZZLPRENZLLBE. BN RNAOEBEILEELTY YN I7EBEDAER
MEDRDZELENES ML R, |

4 -3-3-2 FEHEIEEnRNAZHAWEBEBY UNZEB0AER

BREIOMEHLEMRNAZ, 3’ KHOproly (A) 2FET B L0 &
Doligo (dT) ¥hu—-—ARNATY Y4 ¥—vaviEicis TEHERLL
T. Poly (U) 0BG LEARKBEOEMBRZAVWIZEOBRRE 2T
ok, ERTINMRER. HBACERI A HRHFELEMELRELIS, Ta
ble 4-4XRTHRNBOIE, Thbdbh, BEBmRNAZBEELLERT

B, oligo (dT) BEHOBELERTHEHEACEF I NI HHEFEENEZ
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[y
o

BH] Phe incorporated / dpmx10~®

0 200 400 600 800 1000

Total yeast RNA / ug-ml™

F1g.4-8 Dependency of yeast RNA concentration
on incorporation of [*H] Phe.

10:
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BHmLTWwWaZeWohsad, CORID, I vHELEORNAKEBWT
b INEBEEMCRBTCHERA LERTCY UNJEBEOARNERFT 32 L BELM
2ok, |

4-3-3-3 BFEEMEIIAILTT-ImRNAZFWEY YNIEBDAER

¥R

n

Te—-VHHELIODHMELEZNRNAR2, 4-3-3-1+rEBICol
igo (dA) Ve —-—ZAREE{LL. BBOEMBR2AVWIHRRE 2T -
2. Table 4-4ERTHREIY. BBEmRNAOBALERI. ¥V Ny
HERRBPESTLTWB LN RENE, COKREID, SIWMEON RN A

EEBHROY YN 7TBEARR LW I EEHOMBADETCEM RN A B RH

glull

FobhaleBrxhi,
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d N

Table 4-4 Translation of immobilized mRNA

Immobilized  [*H]Phe incorporated/dpmx10°
Matri
i gy 100 50 100

None 2. 3 D. 8 9.5

Yeast 3.6 13.5 35.0

MOPC 2. T 9.0 28.1
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4-4 8

Kﬁmﬁmtﬁ,%Mﬁ%f@%kaNA@%ﬁﬁ&yﬂ?%«ﬂﬁéﬂé
CLEHEPD, ROTHEI YN JVEODEE TR Y A2 HETIEDOERT —
Y25, TR, FTAImRNALLTPpoly (U) 280, BEE
MBERARTCRY 72V 7PS52UDNERENBILEEI»IDE, yUNRITBEARK
Mg RECKFETZ. T TCEBEMERCBI 32poly (U) BROEE
Mg**BE2RDELZA, HSEBEEMs>0FETTCRY 7227 5=2vod
BRBREEINDZIILHEWEEZRE, Poly (U) BBEOMRNALHEZ-
T, HBRIFY, BEaFVERFERVEDRIUNIIEAROIBE. T42b
LHEBERIE. ERRE. ¥ERBORIMPTRTFFEERBOIDNEZTT WS,
COERREMPM g BENBDODTEWLZIATERTT A LE, BEEDODMEe
HEETCEHBRIFVEERBELRVWERRKEOANETTZ I LN TE 3,

SEFLHEBKEOPOLY (U) AW YN EARRIKBY3po0ly
(U) REKEE2FAREZLZA, Poly (U) BEN150ug,/ mlBEE
THMTZZLMAMo%, Poly (U)Zoligo (dA) 2EELLE
o —AELEINATY VI C—vavERLoTEEMKLLELEZ S, pol
y (U) #BELERTH7 I /BRBVABRIECBET3poly (U) BMEHK
FHENEMOOAE, ZZTWHoligo (dT) 100rx1iHW50ugDD
oly (U) #EALTWS, AWwEkBEEtproly (U) OBEHKG6 0 u 1
Opoly (U) oRER¥B8O00ug,/ mM1TH3, COLE, HERDLAE
BRAOHMACHFEENRWESI L. BHEACEALTVWARHEEERY
BIUBHTOMMEERY (RV 722075=2v) OBRBE3x10%dpm
ThHolee — 7, B#HOPoly (U) RTRABEDPOLlY (U)I2&oT

ERENBZEREY 722752 VvoREERERIE6Xx105dpmThHhoal b,
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BEMRCBUI2HRIRTRERERCERTHL /20BECEFLTWB I &
BB DR o R,

Ppoly (U)EBEERTO [ H] PheoBIHABR 2HEBNEETCEEES
RBE2DEALUBEEFzENIRDohdboz, L2 a2H, 2BHEEIY I
JEBEERMTBILIEED, [*HIPheOWDAANEHET I LNRE NI,

oz kiR, 7

I

JEBOERNBRCIV I UN VEOEREENTRTH S 2
LETRBIDZIBDTH 3,

poly (U) RTRohkHRE2BER, BEMAMIAEZRBOmMRNAEZH
WTHBT 2 UNI7EBE28RTB2L 28B4k, AVEnRNABBESB L O
PU9AITB—YOmRNATHS, ZOLEmRNAD3 kKo RY 75 =
VBRIZEBL, BEftoligo (dT) tDONAITYI 4 ¥—vavitkaT
mMRNA2BEE{LEZ, BEEnmRNAOKBAR, #BOmMRNAORAYW TH 3,
PHLVWEEMERAIBRIOMELE, HECREELESEnRNAOE B EH
HETORR, BETCREEACYYAnRNAOBBENKRETCOHF 2T - -
ek 3, o

F#ROBEY. BEMkpoly (U) RTOBRICH W T, 8REDEEE
BRPFOVWTHACBIRVHEIL AN, BEBLIUVVYIYIRAIzu—vmRNADOH
RTBRERIWEY YN IJBEOREAVEECMEGZ LCREF L E, CO0BHL
LTmRNA-YRY —bL—BRI VN /EBERKEBETSET (RF) B8
FEISIEAHALTWRWSD LHEEL 2,
 MERLEMBRNANEEMERERECBV TR, BELDRNAQEEHSS
KR TEBBOEMBEHMEBR CHRREFNET T2 LR RENE, T2bb,
3’ RHEHZEEMKCAVWSI I LILE-2TE’ KEEPLOBEROFLRANE
HICETLEDBDDODEEALNS, LPALWTHhOBED, ERY VN I7EORE

EFTHITRDEIHRRN - 2,
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BEBEMRRACIZIPRVATLR. BEnRNAOHRLWI A —4EWHR
ORDDODHEIAEDLDEDODBIRLT, TYAITT—-—7OnRNA (1% mRNA)

OHRBITRABILBRENE, Thbh, BBEEMERZ2A VWS L, AR

COEWEYUNTREER VAT LEBETEDSILAHRERE, LEMN- T, &K

ETHONEHREBERRNAREBECEERT 222D, HETHS Y
NIVBREETEDILERLTVWS, BFEUAXEDODHBETCRLEY YA IO -
ZHE (MOPC)HBAL Z7uT Y VEABLEEST M TSI LEE X
3L, WEYYN/EEEETH7 7U—F0L WAL WL B, |
UEOBRRE., EUATIUN I BELERNCEETERVYATLDNEHETD
BILEFRTOLLBI. BEOMEFIYORAEZEBT I LD HE LR

DB2dBb0LFEAHLI D,
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S5% WOEELELLBBERETONE

BA4BELZBWT, REMRNARBEENKT DL &> THY VYN IHEEE 0
LPAERBRETCESIILERLE, FEMRNAZEZERNICHAR T A EDICE., 7
VDAIxzu -V RN AIIBRBREOFRRHMRESLPFEI b ZERLENRAI L/ V1
T7YYGmRNAR7 1+ 704 VmRNAZHHEBRET 3L FAHNDH0
w\E%@&VN7§%E$T%E®K@mRNA®mEﬁ®E6%§&ﬁ%§
L3,

LZA5T, BEBEBROBE TCHIDNARBRCIVHABIATHERMFEIAT
W3, MIATIER. DNARY XS —¥OEBAKIVEDNAZSBRICTS 4
—2EALLTS Rm»Mb53° RWEAIAHWWKATP, GTP, CTP, TTP#% -
HEFCEELTBEDNAZAK L TWL,

1972HKBergbildi7u-UtEY, 1973HiCohenbic
IDHBEBE -V - CRONHESNE, TR0 S EEERT A LBEME
FETIRAIFKBAL CRRMENCBATS L LV BERET ORIE
EALREITRICLPAREBER E, T LR E-2T. REBGEFOKRKER
B, ELTHEBEFPY YN VEHO - RBEORENTRIER 2, KREEFANVD
. BFEEGFOREMBVARTH S, LALIODFHERWI >HODOBREE
LS<BBIZLEXH 2042567, BHEIDPZ20BRETH 3, &I 3N,
1 9 8 84 Polymerase Chain Reaction (P CR) I WIH LWEE FHIEE

MEAEINE, COFBRCIBLERATHELREBMEICID, LB EBETE
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EFHEEFORBETS LA TRTHI, COFBRBCERN LI 2BET 2
BCE3RULEELT, BEVWABAOBEMREATNS, £ AH. MA
@Eﬁ%ﬁ“\éﬁﬁw%ﬁ%%“\I4X74WX#VU7~®%E““EZ
@%%%KBmT\%Kk%&ﬁ%é%k%bfw%,%@@DNAE%E%R
BRI -V TV RRBWTHEELCEATHZ LB HELMICEh, BFEIZ
ERLTETWS,

EIAT. AMABKERBGCEFOAIRHROBEZEHN LT 30T H 5,
COENOEDEAETCRY UYUNIJERERANATCART B I LEGR ok, K
EREEBHTZZEZDIKE, yUNJEBEOT7 I VBEMNEZEELTVWSIEHET

HPBB. T2b5mRNA, DNAZEEBELHFAETAZILEMBETH S, L

TPCREZAWTDNAZHEEBEL, 2WTCIOBEHMEMRNALEE TS 2 &

MTEIE, BL4ETRELEZ7 70 - FRIVEEHEZEBOTLIZDBDIIR S
5,

BZTAETH, BHZ2EEC LR TR EEG TR ERN CHIBELT 3
ZLERHB., bL. BEMKRECDNARY A5 — ¥k BARKIS N TER
biE. BHEREMLLERET., LIbEBRNICHERTAC LB TRLRZDPC
REKELIDDNAODHEHBREEKCBENTHIZLEZOND, 20D, ¥ T8
HEBEEMLLERBECDNADARBERENTRABILE2HELMICT 5, M
b, DNAZOMEKCEEM/LL. T03° XBL IS5 AV —HABNEBEN L
T3, 20T, Zh:2HEDNALLTPCRERIVHEENEZDNARS
Ryt z2a#3 (Fig. 5-1), Z0&d5277u—FE, HLWEK
ABEFHEVAFLOMBELEELT 350 THH. DNAZBTu A
ZyMb. TRbLbBY YN IBEEVAFTLBEOEDDLIAF Y T LRDES

b0 E TN DB,
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ﬂ Anealing

;;;f Template DNA
mAP A

T |
 I—

;//é Primer

ﬂ Polymerase reaction

PCR %
Z

ﬂ Denaturation

7

mAP 1 i ]

/7 —

ﬂ Synthesized DNA

Fig. b—1 Schematic drawing of the

immobilized system on PCR
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5-2 LBRAHH

5-2-1 #®|X¥

poly (A) REMAZEIR (%) k9. dATP, dGTP, dCTP, d
TTPBXUTP (dG) 12-18 (oligo(d6)) B 7 7 V2 ¥ 7P & D, Messenger
Activated Paper (mAP), pBR3 22, A-DNAREESE (%) thiE
ALz, #IBEBERHincl, HindN3B & CTerninal Deoxynucleotidyl Tr
ansferase (T d T ) . Tabq DN A polymeraseld E/EE () & h. AMV Riv
erse Transcriptase (RT) B 77 Vv v 7 &E&ODBALE,
BRBROBEFERERBEKR Iu M/ S7 (HEXSR) 2ZAVWTEELE, &

B 5 A2 L TikAsahipack @GS —-620 (B{ER) 2B Wi,

5-2-2 poly (U)onNnA4AT7Y¥4¥—vav
poly (U) 2500 mMONaCl28TER&EH (10 mM Tr
is-HC1l, pH7.5, 1 mM EDTA) CHEMLmMAP (1x0. 5 c
m?) 2300MMBELINATYV YA Y —vaviEicidYpoly (A) 24
L7z, 500mMoONaCl28 TERHRT2HESRHE. T0% EtOHT

RBLEODHEREE L,

5-2-3 FEEEBEERK

l10OfEEEORGABEBKE L O], dTTPH#E (10meg,/ /ml1) 10u
1. RT1ul (20U) CHEKTOL1E2MATHERER100x1L LUk,
CORKBBEICPOoLY (A) 2HALEMAPR2RELT3TCTIRES Y
FaR—-FFLTEEERLZ2BZIR>E2D0HB, TOCTHEAMA VvIFax—FL

TEREZREEE L,
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5—-2—-—4 TAdTRI
1 OREEORGAEHE1Ou]l, dCTPHE®E (2meg/m1) 541,
TAT1x1l (10U) CHEAB 4 lE2MABELIOO L1l L. RTRE

ERZFEMAPR2EBEBLTC3I T CRTEBERBEZT - 1=,

5-2-5 PCRER

l10BEREORICABE®E1IONL]L, 7549 —LLToligo (dG) 5
#l, dATP1Oul, dGTP2ul, Taq DNA polymeras
ed4nl (4U) CHREKE6Oul2MABRBE2100x1lLLE, ZhiZTd
TRIEZRAEmMAP2BREL. PCREBIEAWIE,

PCRRIEWE., 40CT1 . 5minoM7=-Yv72Foknb, 70°%C
i2T2min polymeraseX & % 17 » 7=, %@%&95°C&:'Cl.5min0)ﬁ§D
NAZE:RfTok, ULEOY AL IV ERVEBEBTILRI-THERBZST - k&,

e, PCREREBREUTOFIETH- &,

1) 7549 —-07=~YY7 / 40C x 1.5min : 754%~—
Thdoligo (dG) R, BEMENEDNAD3 KHBIKEET 3D
0ly (dC) Bk KABAKE D HMANICHS L E,

2) HEE#EOAK / 70°C x 2min : Taq DNA polyme
rasedRBICLIVEEMMENEZEPOLY (dT) 28%,. oligo
(dG) 27353479 —tLlLTprpoly (dT) CHEHEMZDPoly (dA)
ZEARLE.

3) DNAOZEH , 95°C x 1.5min : &RXhkpoly (d

A) LBERDNAOKERBEGEMBUBIZ XTI L, FrRTS54 v —

BRETZBLI2ICR D,
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., EEEARR CAVWERIEAEEHROEKETable 5-11E LD TR

L 7o
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Table 5-1 Component of reaction huffer

r

50mM Tris—HC1 (pH 8. 3)

Reverse 6mM MgCl:
Transcriptase 40mM KC1
3mM DTT

Terminal 100mM Sodium Cacodylate Trihydrate
Deoxynucleotidyl 8mM MnCl.
Transferase 0. 1mM DTT

10mM Tris—HC1 (pH 8. 9)

1. 5mM MgCls
Taqg DNA 80mM KC1
Polymerase 5004g/ml1 BSA

0.1% Sodium Cholate
0.1% Triton X-100
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5 -3 EBRERBIUSZSE

5-3-1 PCR#¥IKIZ2pPoly (dA) OHIE

5-3-1-1 poly (dT) oBEZEI(Fig. 5-2)

mAPREpPpoly (U) 2E£#FHEACIVEEMZ 0T, EZHMBELEY
PmENA, Wbpoly (A) RNALOH, TRHEHEATESOETSH 3.
ZouHBRlcecm?HED10ugdpoly (A) 2HETES, TITNAT
YA ¥E—vavEREDmAPIZpoly (A) 288638k, D2WTHEEE
BEZ2AWVWTPoly (U) 27543 —¢ LT, poly (A) KHEHFENRD
oly (dT) 28K ULE, ChEmAPREE/LZEAhTWS, 2WT, dCT
POBELETTCTAdT2RIBIER LY, BEMLLEPOLl Y (AdT) 0
3’ RKWIPCRRIEOTSA4I Vv —HeHiirtarsdpoly (dC) #2ML
o

MEDo Sl Toligo (dG) Y534 Vv—#HABMNEEIT S proly
(dT) EE/{AmAP 2R U &,

5—-3-1-2 PCRRERW (Fisg. 5-3)

PCRRRWE. B-2-BKRLEFEEH->THTo%k, B, 1.5mlo¥v
4 70Fa2a—7H, 100 ul1l1OPCREIKEBRI, poly (dT) 2EE
LEEmAP2BEL. 1) 7=—-Y V7, 2) ARKE. 3) BZEHEOY 171
ERDELTIREENT R 2

5—-3-1-3 PCREIKBCERVOEE

PCRRIEKCIVBONEERDRBER KB ODZHL L.
PCRORKYVA4A 7 VE40mETRN, BERM., 1, 10, 20, 40¥% 17

VWVRIGHIE., TRAEAO U 1IT DYV TY U T LEBOZERXRBICLID DHL



n

ﬂjpoly(dA) Hybridization

U

poly (dA)

@ Reverse Transcriptase

poly (dT)
—_—>

Denaturation

Terminal Deoxynucleotidil
Transferase

U poly (dT)

2

mA
WY,

Fig. b-2

Immobilization of poly(dT)

11¢
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ﬂ Anealing

)y poly@n ¢

mAP 1 1 ]

Y, a

ﬂ Polymerase reaction

| ! i
1 1 1]

PCR | 04 serven «

G

ﬁ/,zf poly (dA)

ﬂ Denaturation

;aa%; 9] poly (dT) ¢

mAP 1 1 ]

/77 —

poly (dA) G

Fig. 5—3 Amplification of poly(dA) by PCR
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o ¥V TNHRPOLly (U) UNATYFA4RLEDBL.E%D7HT—2R5F
VHE SOV CLIEMEBLE, FVRIFYYATOI FBRICIDLEL R
@B\UV%V7&@%LTE§&%%LE,%@%%%Fig.5—4KRT°
CORPS, HEEESBABCLENVWEHLBRENBAL. poly (dAa)
MHEENTVWHC L BENDONE, MAPCEELEREpoly (U) &
ODNA4TYF4XicAwEPoly (A) B, #FB25F5—-3575, HEK
LT700—-100000FER>TWS, T, EBEEHNSZ3poly (d
T)@ﬁ%§%$ﬂ—&%®f50\:néﬁﬂabféménépoly(d
A) DR FEDIDARY-THBLPFHEEIIZ, EREXFONVFEN T —F
TH23ORZOEDEEDIRE, PCROEKEHOT LIV DTEBNETF
ﬁﬁ%mmv7ﬁb\ﬁ?i%ﬁﬁﬁ<&5@@ﬁ%®enk.:@E@ﬁﬁ&
DLZAWHBETHR WS, BRLEALTVIEDIIKREL S Y. CORE

PolymeraseRRAARAERETET LEWIL2ERBHICEITWS,

5-3-2 PCR¥BK&L32PBR3220HE

5-3-2-1 PCRHECISHHPBRI220MIE

¥9. PBR3I22EHMREBTOPCRRE:ET - &,

PBR322@¥4361bpPO75AIFTHincllick) 2500k, ¥
“bH1107bp, 3254bpoOMlictiffchs, pBR322#%#Hin
cIITHIMLZ®BOKTATICED 3’ REHiCpoly (AdC) AL &,
0ligo(dG) #7354 97— LUTPCRERBRZ®2FWwWpPpBR322 Hinc
I OBER2fTok. COAETEHDNA2AHMoErhEABE DTS4 7

—Z2FEVWHAEHZAR TS0 THEHBHNCE LI A 7 IVIORIGEITD & 270 EIEH

4

£



Frequencies of PCR 40 20 10 1 0

Fig; 5-4 Electrophoresis of amplified poly (dA).
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BIB2RITHD, £EZT. MMEOERHFOBLTPCRIRE->THEZTW., K
BERMEHPLCIR DWW ULE, AWEWTS5SLEAsahipack GS -
620TH2%, ZONSLOHRAFRERAEI00[THB. 5uloyvy
VEEALT260nmOREEEZRELE, S35PCDHEBERY YTV EDF
L. PBR322 /Hincll, oligo(dG), NTPEZEhENTH.
114, 13200RFKHE (RT) THEHIZ2EE2RALEZ CORKBTH2E
BOPBR3B222HHEMBEREIIEN, ZOLXEETFTTOHPLCTR1IADY —
st LTHREERE, Fig., -5 KRBHBELT209 47 VEEBRD YV
TFVOHPLCAHNY—VERT., RRACEDTAPEIULIAEELREM S =D
BR3227 57 AV MCHETBIE—Y (RT: 74) M. 20HERBBICHE
AlLTwaoBEdohiz, —F., T754v—CHEXKTBY -2 (RT:11m
in) &, PCRERBEINBEHILE, COEEMS, PCREKBIRED T
SAV—BHEAIN, PBRB22HANHEKLARSIATHBLTWS Z & i
RTEE, BREINEDNALTSAY—DNAOY—JHEHBER2Y 47 IVERE
fL7aybLkeZAFig. b-BUERTHENBONE, —fBKPCRT
Bnd9 4 71VoRBEITS . BENCR2'OBEENHHETCE3, LIAL. &
MATKEBNRZBR LW IDO BN 2BEERESTORE, ZO0BEBKS
WTH. SV NEREOREL. TSIV —EEORELR L ERE T LEM
HBZLEBIZTWS,
5—-3-4-2 pBR322EFEMFZTOHEIHIE

BEOKREDLIL, PBR3I222EEMLERTPCREIE2T- =,

PBR322 /HincllffFIcTdTicEhn 3’ Kilcpoly (dA) 84
M ULE ZhZ295CIMBLTKEZEESZYHFLIAHECLEZ, 2WTn
APIZpBR3220pWKFE2EEI LR, ZTHhIiZTag DNA polymerase W TH

BRRDNAZR2ERLE, &5, dCTPEHEETFTAITORMBICED 37 Ki
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Elution time / min

Fig. 5-5 HPLC patterns of PCR.

: Before PCR
: After PCR
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Fig. b—6 Change in peak area of
HPLC patterns.
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poly (dC) #2FmMLi, ZOES5KLTPBR32201 &M po
ly (U) 2AUmAPLEICEREItZhEdboNBohk, 22 TR, PBRS3
220240 HinclIffceheh+8BL0 - MNB550CABHEDODN
ADVBEEMLZATWEZLIZRZ, CZORBRTRERPCRERBIREIDFEIZARE
NZ2DNARBLIHBHRFITCEATR L&D, BESTTHORENEFTT L L
CEETILESD 3.

" 0ligo(dG) #754v—:LTPCRREX2FTFW, £RWAHPLC
wEhHHELEEZA, Fig., B-TURTHEENEOIEZ, HPLCTHRHY
TEIBRECOHBERIOLOAEN, BHEPLBIIEBERLCELEZFRIEERE
ETwhRY, ZOEHRLELTE., TR (BELR) TRIEHEERD =02,

RIEHESMETLTWB I ENEZEZ LN B,
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Fig. 5-7 HPLC patterns of PCR in the immobilized system.
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54 HE

FECRERNY YRV HART U ABEORDD—DDAF Y T TH 5D
NAE§7HtX®1:vFﬁ&EWtLT‘Eﬁﬂ?DNAﬁE%WK%@E
ETE&B3ILERLE,

BEA4BLEZBWTL, £UATom RNADODERB Y UNITBEABREAZZ L ER
LEN, 2ot EBBELLTODNRNARHMKB  GHBLEZ SO BERL 2,
LH L. BEY YN JEOEEODEDICREEnNRNAZHET ILEN B 3,
ZOEDERBECEREEDRNADPSGI LR EADOIED, mRNAANELZER
PEZLTWBDNAKCEEHL. DNAZEETERZ VAT LAREETRZZ LI
L7, REDODDNAZABICHET LB TEAE, THE2EELTnRNA
PREBUECAETZILNABETH D,

FITET. EFVDNALULUTroly (dA) 2BIRLChZ2HELET
5L BRI, BREEE~ANOT7 T u—FL LT, 8 EE23poly (4dT)
FHAEFPCEHEALLT, DNARY 2S5 —¥YORBICED I LEENRDPO L
vy (dA) #HESRBILNTER, £, BERAGFOEFTVELTPBR
322 E2HAEACEEALL, poly (dA) OBALEBOFHICLY D
anzzéiﬁf%:aﬁf%koDNAéﬁ@ﬁ%@%%ﬁ%ﬁiﬁHéL
CaAlMicLnfTok, TORRDNAOHEBRBER I hEN, PCREEZAWVT
BEXATVWB LS RERNRHEREC -k, -, BHKBODNA
KOWTHHEBOFETHE2H AN, COBEHEZEELLERICIERS
LHBERBOMNERZETFTRWEITH B, LErLENSE, BREEEMLTZ L
WEIDRBMERZRETTION, DNARYXAFI— ¥ 288, BEREZD
BHrZ BRI NI,

EELBEACEELMEDR LOEEEMELHAEACEEML T2 I LITELD,
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BN TAEERYELR2RER. ULIrvERNICHERAT A LNTRER B &
S, BEBBEZ2EIIKBEBWIDBZIODLIRI LT TCHBLELHN B,
COEIRBAEAPLBEDNARZEEMM LR EHBEF2ERNICEE LES T
ZEAMAORBE. FREEGCTFOH LWEET Ut A0EE~NDT7 Tu—-F L i
NHB2HBb0LEATNVWS, 5%, BEAMTCORBHELEIRMEI I I LT Lo T,
HEMETEABCEETESL5 KRN, BA4BTRLAERNY Y NI K
ERRBALEBANEEYAT LKL LIZDNAPO M RNAANDEREBR Y AT L L
HAeEHLEDZ LT, BEIUNJEODRZERNKEAR TS 7Tutt A 2 BE

THRILNTELRDZTH A D,
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#0E Ha

ARER. DFEHZOE VYISV IITHSB., DNAPSO MRNA, mR
NARSYYNIBAOHEEERBOEREZSEZELCLTEETOAINRZRERR %
BEL, SHUEBETOYYNIHEHEEETBILEENL LE,

COENOED, FTHE2ETE. EHMBOY YN /EARRENE T IMAG
FI¥OFHECLIVBEYI VN VEOEES T ok, BEOY YN EEERE
EFHIBADE D HELVWASY, FERAGTORBREYE I MBIZGTD
EBVAFLAR-BOMETATIRBERLWAS, BEMBML LTABEL AW
TABEACAREETEABCRATES LD LRI ENLAARI 5~ 75
AIFRRAPEUIFAN-—F¥ - TuFAVAOHEEFE2HEAL. ZhooMeEY
%/1\“7%%7(%0:%%@‘6:}:73?‘6%7::0.::'C“%Bﬂt:x571:°t1?17‘73—-tz"~
THFAVABAY YN IERBAOY VRV EOHEEEDEREOHFLVWAL
YUYNIVBETHB L BHERINE, ;

FUTHIETH, S BBV TEESREY YAV EOBREMER L,
Thbb, AYEUNITH-EYOETIBREREL TuFAVADA L) 7T
D VHABARAETAILIED., IORMAY VYN IHEEBERBRNE LKA
Ui, % BRERENZOREL LT, V-V —BREEAS VA VEICILE
Wit A LEERY UYNIEPEWORTERE, LML, EEHNLRESEICBL
T, BAKPEASHOMNAINRETH), BEOEBY VYN 7EL2BREL
CERTHBILMEETH -, LIAVE2ETHOAEBEY VN7 HEE.,
BEFURVTHAEPHABRMENB LT VI DI, RROLZEHAELS
FAMEARERTE, TOREARERBERBUELERTESI L HHES
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heRrol,

HEoER S, EHMRE2MNALEZBETRARCLIVENL T2 BEF 2R
REEHBBEEEIIIUNIBERZEETEDZZ LN RENT,

EA4BTH, HEFIFCRDIBAF LV Y YNV BEEY AT LOBES
BRE L. £U6A YUY N7 BERETo . BROEMBERICLIVARRNA
Poly (U)BEBREATCEKY I 2= V7SV BERZIAZIENRE N,
FRZORKEINDHBIVHEHLEDRNABBERIATY UNIENERE N
PILPEREINE. SHRIYYNIJHAEGRRBEAOT7 70 —-F L LTHRR
THP2mRNAPBEECSIIZRTH»HEHRREVET LI UNIENAEAREI LS
M EENRE, 2ITRET. ARRNALXLTPOly (U) BNATY ¥
I ¥—vavigdvtign—AHEALCEEASI L ERBICBWT Y, BESEMR
REEIDVBREARYV 7227 S VBERENBZILBEHOME R =, &

. E¥O7

1

JBEHBTRIILREDYUNIEERNEBETEZZ LT
Ehiz, OB T7I/VBOEHKRERICID Y UYUNIEOEGREENTETD
BILETRETELOTH .

Epiz0&dRTITu—Fi. HEBHRKODNRNA, $2bbEBEMMERU

IUAIIO—VHBEIDHEZAEDRNABNSA T Y LAY —vavickDd

1]

EhH - A EECEHEE N ERIC BN T O AN THD. 5 YA HAERR S
EFTBILNRERE, BEOLIAARENEY YN IJBEOHEEI THE >
Twiznwh, HIPHEOn RNANBELAEAREKRETC, U 7EBOERMNE
INBBZLENAROENY YN VEAR VAT ATHE I EERBLTW S,
UEO#EP OB EODMRNAZBEELT BT, BEO Y Y NI HE ERER
CEETBILNTREE RO RS,

BRIESETH, BABTRENEI VYN VEARROBE L UTRBET
)

HZ2mRNAODKRKBAEZ2HNLL. mRNAOHE®RZESDNADHEELE %2
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Tolke BEDNAZ2HERKCEEM LEZRTENDNANERNIZARTE S 2
EMRERE, CITCRARNEORMLERESHBBBELRTRIE R 5 2 I HE NS
BIhTwad, FEBGCFOERBEENEGA CBWTEDD THIB{LEALE
RTIHTAZFEBENRRCE R, AFRTE. ERMDNAZEETETU L X2 W
RIDETELRDPoEN, BA4ETRINEERAIUNIBEERRLERE
DEZLEBELREDYI YNV EREE LB3 VAT LANERACEETE S D
DEZFEAZTW B,

HE AWRTHLAEERRERBEGTIIRCEDIBIYI VYN IEEE Y A

FLHEABRBANDHFLWAKERENATTF 789 - CEATBIOLELION D,
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APEAEFARICHED., RBEVZ2HESE, HAWEEWY I LEAEH
BHEXBEEE. ROURAZYEBRUEALEECRSBHOEERLET,
MEFRERAEHEBWEEEELEOARLT, FHAEED I SHED
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BN UKRESEBY I LAERRLEFATOMBRSES L. 2T EHEI

RFOBERKCICESHLFLLETRT,
AFROEBRO—HeHP A2 WEEEF LEERR - RICEH VLT,
AFMEEI LD Hbry, BOURAPEEVWEEE I LEAZYFRARY

FECHLFLETET,
Kﬁiwﬁﬂm%tb\@Mﬁ%mkﬁ%ibkﬂ%i@%&ﬁb;b%ﬁw

LET,

A TCOZEMOMREFCBWIHEHELTRY., HR L, ELHWER
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