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FHATH (genetic engineering) BIEW —FMBEREYHE (A HEE
SBHASIRITHEREA, RERAD 4P (Z5) W, #HZEEBAMN
MBI RAEF R, Eik, k. ZRNBEARAIRRIEN ZKE
o, R TREME R ARENGEHE FIHEREE. BT 2% RNA i
Sb ILFIREA Y B REFET DNA EHh, MATABREEEHHENR
AR DNA S F, EHER TR GHE N ES DNA R (recombinant DNA
technology) . 541, DNA EH T KEFEZ RS E BT 18, BOE T
HTREERANDFIEE (molecular cloning),

"X EETRE L DNA BHEARMGZWARTT SR, 84 gk
MTHEARAR. FWHAREMEAFERFEH, SRMESNGRIT S8 (B
BXHBERTER; MTHEANS R SHAEHIFEEFEOED R (EET
BRI KRB 3 RSN N R A=Y 4 B bt /2,
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TEROXEMEZREBIEEATHNMER. ERIEOEIE 20 tha 4ty
BERARNREXOERSEN, EHEEEURERELE, HEHTEMBEAR
FEEIXGE . EMHIREEARC L EBHRIE N EENFTAMEEERE,
KHUBEFREE Y, FHERTHOEFWER. FUEERAMTOLEY
W,

BENTEMANEIENFTCQRUTILIE: Q%4 HEREK DNA FEK
NEBATAER: OEMKRS, BHAEHMEFEMN DNA HEEER8REK L, BR
HA DNA G F; QFEM DNA 4 FRAEEMM; O H R4 DNA 4 T4
MsEFR, KBRBMARERBL; ©BEAIKNMH; CEHEPHMEFE I
ARk, BETHREARBRELE -,
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EEREPE 65Uk BHEY. SHYERAEMAL, HYEQRERNE™RARK,
WAEFEGALE, ATLEROLE, BEEARPRER Ly HEE
B (Trp), SXEERPERM (Met) AEBER (Cys) % AKFUE
MEBERSERM. EdRAZESASEAR, MEIEATSHEE. FHELH
HKABEHAFAHY AR LR, TEBE"EARNEYRE~EXRY
(7P

Yang 8B T —1 292bp KBRS E S BV EEELR DNA (high essential
amina acid coding DNA), Hi# HEAAC-DNA FALREARPE, ZEEE
DREAMPRERE, REKFEH HEAAC BE 5 EEAEM 0.35%. 1990 4
Clercq %/ Met H1F FFI B T HIB I 25 HEARWATE XK, FKEBHE
BEAUBEIF AL S Met 10 2s BB H. XETHEREELTSAATSRE
R SFe 6 41 4 S 2 0 R 0 2 TR R B REBEAORFPLERERSBETITH,

MY EFE LS RBE. HEERARY +H 4B ELR, R BT 4R
550 26 28 1 R A 3 R 40 B o HEESFARMEY P EE B R, B+
?Jﬁﬁfujck#'%%ﬁa)ﬁ*%%ﬁ%&é‘%&ﬁ%ﬁmﬁa Blin, SRMEYHTE
W E AR REATHEERS BRI, EREERHEYBE — B G
M. HEXTHBERS BRI, SHEVEY R EHRESNR, BagET
BHER, AHAYLXEYREAZATLEY, HNEBEEREREFHHRERA K
2. A5, ﬁ@”’%"%‘mb&ﬁ*ﬁ‘%*ﬁ@?ﬁﬁlmgﬁﬂ‘%ﬁﬁﬁmfﬁ*@%ﬁﬁ
ERGADRE G, ﬁ%%@%%%ﬁ&%#@%%ﬁi@%%? 10% 0k, %
i Florida Gainesville REVBEREN RGBT & HAEAEESFA—%E
hNEH, ZJ&?@T%EE%B@%%?%E%EE@B@A\EQ XERNETHES LR
A R JE i RO

ﬁﬁ%ﬁl%f‘éb&ﬁ?@%*%ﬁﬁ%ﬁ%‘Pﬁ”%ﬁ@ﬂ‘)EE“J%&IO HHEE
BN2s HEHE & Met (18%) Ml Cys (8%), Altenabch T 1991 4 B g 4
B BN2s HEAMEREBAMERMME R £, R0 BN2s B[4 1 5% 5 5 40 2 0
MEPRMITFIRIL, RAKEL Y. H—-PHRE R, HEHRASEEME
BT HRA S E NP BN2s EHABFRLKF.

(=) dELtbd S

AFH BT R ITE 8 s 0% KEMY, HREYMEMA 5T
BHMAEZ —, ﬁfﬁ?ﬂiﬁiﬁ\igﬂgﬁﬁﬁ‘ﬁi: BRME. Ehiaermoeg
#, BR=AM R LTS, ED@#}E%B‘JEK@MS%@&@QEIMWAB@
fRREEAEW, BREEERLBEEENGN, fﬁﬂﬁAiﬁ%ﬂﬁ*ﬂ@ﬁﬂﬁ%%%%
R Y, fﬂﬁﬁﬂﬂiﬁ’%@f’%tﬁ%%fﬂ*ﬂﬂ‘é%@ﬁiﬁo ATHRBEMAEE,
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W BT R EENEY T AR, HAESAN R P A ]
S R RE I RR, AR B AR £ 1 If 9 v i 2 B i AR S AR B K F . BB
BB RN, RAMIRS OIERNEREREER, EHTRERSESM
BRGNS 7 A E YRR B2, & (07 48 by b Bs B
BREWRAEE, i EA Wk SRR IR e, ROt A A B A 25 A Y, o
KRR RE CoA IR MBER SAEYE, THEEREY P RAMEHRG S8
BERF R, AR RS B BR A 5 BB B

75k, BEEMENIRRG S RS A RE (FAS) MEmEREH,
WS FAS B4 B8 0T KL BB RIS, ISR 1B 55 &R . B REFRY
WHEY . HAT, SHETRE KO BHRE S BRI R, WET S A
BERRM-ACP AR R R, AR TR @AM & 8 M 2%
n#l 40%; %@ CaCalgene NAIEEFREHEER S BN TMMIFELEMN,
B R Gl R 2L SR & 30% LA b 9 RE R AR X 28 3 AT LLBUOR S Ak wh AT
il e NS T L 904 A TR T R AR A A 2 S A & A 1 8 R
=Y.

(Z) BKRLkehEid

*’Jﬁ%%[ﬁlﬁ*ﬁ%ﬁf%%ﬁiﬁﬁ*ﬁﬁﬁﬁ%’giﬁﬂﬂ‘meﬂH‘JHZWJ- M
3 B 38 I BE M RIS R A . RO B GO B R ey RS HYER Y &
WEMEY A BN X RIERMR FEH ADP HEEERMLE (ADP Glepyrophos-
phorylase, AGPP). ¥4 R (starchsynthase, SS) HIVE# 4 X & (starch-
branchingenzyme, SBE), TR B A BRI R AR (granu-
le-bound starch synthase, GBSS) A PEVER A B (soluble starch syn-
thase, SSS).

AAE Ve A 5 BB 588 0 R0 2 B A L PN WmER SR, sRARER
TYR, GFHAAESORLNME: ROy R, AIAE A AR R, it
FEAMBEEN. B, B D T & BB 5 5 E R Th 89 4R 1t
Stark 25 AR FH R4 9 KB FF B B 4% 618 SR 16 AGPP £ [ A1 CMV35 I8 3 F#y
BT -1HAERA, HEHER S ARE BB Eh, 5 R85 8% 4
RINEY), FB AGPP 318 i 4 Bt %55 o 91 0 4 K RERBEMN, BB
REBETHYARARZ @ EFES TR L R, FEREFAREREREEXN
Patatin RE MBS FRMBH S HEH, HBATHYZH LS, RREOR
%&%f?iﬁ%ﬂ@@%tb%%%%%%%%? 35%. RSB HFE, Muller
%AﬁJ%@ﬁKEE@&?ﬁ&WE?&% AGPP K& /N H <DNA H Bl 2 A
BESBM, BUCDHRE, 7 35S I L 5 W% AGPP K. DNA fg 4

HERFEMBEBE P, o 55 AGPP WYEDUN B B 5% ~30%, 2t AGPP
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MM A RN TFA RN 5% ~3.5%, HHHRM S BN TR, 5%
BAMHNAIBEREERS, BREMEEHE> N ERETEN OUM Y., D
AMBUERM SRR Z T, SRR AGPP 1y, Rt AGPP 7 £ #l &
B R A B

WM EEEN MR R. EEENA RN PR E TN
RILEHy, HMEMERMOFRR. BB S, BB RREHNEERERE
BINCFHT M. @08, M. SEBRMNRRBEE BN T A
ﬁ,ﬁﬁﬁl%@Mﬁﬁ%%iﬁ%&Wﬂ&@%%ﬂ?ﬁ%ﬁ&%%%@%%
#. Monsanto AR AL T M AR TLRE 20% ~30 % sk DB 8, xF
B A KRR B S A ER DR MRk, FAMORM, SR R R
BAEMIE . M, Visser % AF AR L RNA # A, AR S AR g
) GBSS 2, 3 GBSS £H & BMIEM T, o T B Th 4% 2 o B
%%Eﬁ»?@@nw%oﬁ#m%mﬁXRNA&*,Exﬁ\*%%ﬁ%¢,
m&%Tﬁ(ﬁ%)E%ﬁﬂm%kwoﬂum,ﬁG%S%ﬁﬁﬂﬁﬁE%ﬁ
BT SE R AR,
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%Eﬂ%%%@lﬁﬁﬁﬁw%%%%E@Iﬁﬁ%%ﬁ&ﬁ~ﬁ@%_%ﬁ
&, PR ®z,
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R R R &= N B, HME PN BN & B BE (0.02~0. 10mg/L)
Bf, MEmAdE S AAERKERNE, M EHEAWBER RS HE. ZEREHE
PR BREBIREZ K RFH A o« BRI ARR . B TESHRASRE
ZEgENE . B, RRAEEERARHING o ZBEFLRR IR RS E 5 A T B A 40
M, FFEEHER, RREEEHEPNZBESEYAE KR, Sone %A B A M
MG 3 F RIS RBB AR YeP13 ¥ G H B o Z B2 8L 0 SR B 3 R 5 A g
Bef), JREHRL. LA R TR SR, AT 0 2 B A
RS FRME, B0 H A i & B RE A R o B TE 8 KR R . (8 B TR
PrAg g iy 2 Y TREBAR T o ZREFLIRI IR B 3 I AP 78 T REBH IO ORI R 2 2 £
WL, AR 5 TR A A RN T R £k, 1R R AR
. B, Yamano %4 5 IR Y LB PRI AR B A AT BB Y Y (A o,
ATIH B2 T AR RE i 14 1 S DR L B B (Dl P B D R R PR TS, o
%iﬂﬁﬁ%@*%ﬂam%ﬁvWﬁﬁéﬁwﬁmﬁﬂﬁ¢%§ﬁﬁ@ﬁ%ﬁ
A B,

LWL R 2 5| A BRI B 1S, PR RE EEE A A RO B £ TR B T T
ﬂ,%E%%ﬁ@ﬁIﬂéF¢%mkﬁﬁkiﬁ,iﬂﬁﬂﬁﬁﬂ%ﬁ&ﬁ
B, BEEATE. VARBMEERANNE. BRCSEER Cetus 7\ & #l
HZ# Suntory 23 T 53 530 A9 K MR W A B DR B AL RV B 2K 78 A 1 1
il EAWHTESEE SN X7 w5, R A R B AL R
Bk T21 &R AMILES cDNA, 2 5'-3H 33 B S5 JERE B RE 1R B YEDIS I,
FeACRRINEEAE ;5 o0k WF 45 4 K3 00 DE ) M Ak 1 % B8 i 5 085 4L B cDNA HAHK
%ﬁﬁﬁﬂ?&ﬁﬁ»%ﬁﬁﬂ%@%%ﬁﬁ%ﬁ%PMMmhmﬁiﬁ%%
%%%ZﬁA%@ﬁﬁ,i%Tﬁiﬁ%%ﬂﬁ&@%%ﬁﬁﬁ,%%UL%%
BHAWEREFES,

(=) 8

E%%I%¢,ﬁ@%&%%%¢%EE@%%E%@A%%%WW%@%
Rk, BRI TR A A 4 R e, IR S DT 43 B b A%
THHEABRBER RN E,

(W) &@é

T, LR LIPZ B IR0 OB S50 B i o, ) R 56 2
%ﬁﬂﬁﬁiﬁﬁi?%ﬁ@ﬁ%@»W%%mﬁﬂﬂc

%%,ﬂﬁ%@lﬁ&*ﬂi?&%ﬁ%%ﬁ%%ﬁ?%,Eﬁﬁﬂﬁﬁ%
BREFREBERNOB=5, 800, R EH— AR AR S LR
Iﬂﬁﬁﬁﬁﬁc%¢§§E$%%ﬁﬁ@Aﬁ$%WW,mﬁﬁiﬁﬁﬁﬁ%

KU HREA, Rk T Y3 Tl 32 60 F 4 B 7R 1 Mok BBR 2 ) ) A FFREAR T A
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B8 EYRAARENIIZIHNA

A

= BEANEFNYER

BEFLAE (chymosin) B — N AEE TEEARE/NE F 9/ 5 7L 8L 5 5%
BEMEREEMAEYA =K —FEE. 1990 £ E FDA Bt T R4 = vp fd
PRI, TR S LA TRER2REERETM L. 4 GRAS
(generally recognized as safe) #r#fE, WIAERELN, FEERR.

20 M2 80 SERLIR, HTEM/NFEAMBN A LN EKRE, BA, £
H. RESGHIFRT & EAMERN LRKBIZ. Nishimori % F 1981 4 5§k
B4 DNA AR K GBI REERRED E. coli B RITESE. WS, B, EEHE
MBMET & A BEFLMR A cDNA B, HRINMEE E. coli. B #RE
Rk S

B DNA HARAE P /NE 5 L6 HRMNEE R B X R MRS —
mRNA (HETFEHTR), RIEHB K 7. DNA B4 8 St Bt B 8 Y
1 F 3K 18 40 79 1% B8 R (%) XL 4% DNA, BUBN SR E AN IEREFAKGITE.
HF BT mRNA B2 KREH 57 RNA B 5, B2 B cDNA 35 [ 5z
bRt R—EAK cDNA X, B mRNA B cDNA #4FHi#1T2838, AT
PRt A €1 cDNA e, Fr k18 89 1095 BH BRI 5 5 A 55 5 2l IR iy
BEMFIMRMAE, HENBE— M HED 10 THKHERERLE RS S 0)E
Bl A ERAEREPERE X, ELWHRAETEA G Y SR TG,
BRI 430 U R BiR R 1G4 & AUG, RIETFYH—MEEL (NBEE
—/NERAER (R R W B S B R 3 4k 1 FEX — i 2 /N K S R
42 Bk— BB IR . HERREE T LAKE SRS, ') B8 A 2% 58 7= LR
BMEEH (inclusion bodies) WBRTTE. FHH, K e L R BB i 3k
ERRARAT A,

*’Jﬁﬁ%@lﬁ%?Eft&ﬂ,ﬁ%ﬁy%ﬁﬁﬁﬁf\ﬁz*ﬁ‘}ﬂﬁﬁﬁo Marston
(1984) H Kawagnchi (1987) ﬁ%%ﬁ(ﬁﬁiﬁﬂﬁ&?m@ﬁﬁlﬁﬁﬁ%ﬁ%*ﬁ@
REKFHBEEH 8% 10%~20% ., 1986 4£, Uozumi Beppu 38 M 4 7t
K BERB A B A b v 448 13. 6mg AIEH MBI, Melior FHET LTSk
B R, #ﬁﬁ?{.ﬁﬁg[ﬁ%/\ﬁﬂﬂﬂﬂ@ (Saccbaromyces cerevisiae ) , h:s
REBELSBYELEW 0. SH~2%. TEERER, k4 2075 W B IR LA 7T 7
AFEFTHEERTE, Fem 802043 5 ML e F IR 45 — 2. 1990 48, Strop
R IR 0 F R PMG13195 FAKBGIFE E. coli MT &1, R &
FBEAE. BERF B RIFLBE IR F b 1 3 B7C), BHBRAMEAL S A
BHBE, QAKSENME 40% .

KB EH DL Tac ARSI TFHE T4 5AKEB HHERE BB PTaAC, ¥k
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