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BEHR: YELAZAWBARGALABE; THRZSADBARAGHARAAST; ARRIAHHE
RERHBILER L PHRAZANSAR T LR BEGRDER.

L1 R/ EYBRE R A& SR R i A e B S

1.1.1 RREVEREZBRITHNEXEEFRES

BMEYHEARARGERENERT L, REMEEALXESHFEMRL . FHOLERTH
B, ARHFABMSIHAMEKBRIOEEEFEENER. UTRAXEREYERLE
KRB EMEARSBRPEAEREWAES.

Z3TUH 6000 4F, R KA B S B A GE R A ) R B AR TS . O O 0R R e
B, REGEASHREH, FHRASYE®RE.

ZATUH 4000 4F, HRRAFFG AR HEABEATTA.

ATCHT 300 4, AREHREANRE EEL G R EBES AR IR LS & mE.

1865 S # M8/K (Gregor MendaD) FIHBIG/EBT LK, B T HE/RBIEMBEDR,
B E Tt 22 i S mli, (BB R PO B 35 4F . H 2| 1900 4 =1 Bk W A8 ¥ %% KL F [l o
EHAMEREEIHYELRRIEAT EE/RBRENE, NEHKBFTHREETIRNEL
JC. 1909 4EFEE/RMR (Thomas Hunt Morgan) F|fRBEBRELE, BT TEHEEMN. BT
e R B I E AT, BE/RRBRIE MR E N /REFMAETEERHBREER., X
WK E, 20 AR =4 T REFTRF, £ 20 #2 60 FERBME T KRR,
PENBE—-RFOEMN, IBEALXTSEAOENEROEYEHRELTEXBTR,

1885 4F Louis Pasteur HAEE L KRB R A MAEYSIRKN, F BT T HMAEY AR
ARy W HREBEEARGRBRME T HISERM, BEBERAMA TAEHBE. 3 20 #42 20
R, TWAEFFHRRARKMBEH AR IEFERRBESNBRMTEE, FRNA, Alexander
Fleming Bt RATHFBEHITUAETBER, FUHTALERBBEIT. DT 50K, &
BRERFHRRKABREA, EENHHT, EBTLAER R TLFHRRENR.

MNEMEYHERERUMBERE, UEFRINEIEVERNZEEEE L FHE R
EPER. ;

1953 4 Waston fl Crick X} Maurice Wilkins () DNA X St 58t @ T 08, BB T
DNA B BURIESSH . B2 TR FAEYETRAORER . M= AEIKE T 1962 £
DURBE2MAT¥Y . DNA S F4H . AREIENEAFATASFAEBRERAS
AFEEFLTT, EANLTESHBEKFHBIRE, FHRESTFKE EH#HFTHE.

1965 47, BEFIZK Jacob Ml Monod 7E BE /R AR 2 N 2= U M1 35 E A} 2% &K Beadle £ 19
CFPEEEAE M FRMER L, SRR AR S TR, BET
EAWIERITHU, FOTEERAREFROLT. o, MR EERRSF P
FHE—MSREaEKREABEERFI L. BEREEEFHIEARLRGFHBERE
HEMGEFEEBEZR (mRNA) 2 F, X—2RN 2 FEVEWEAREIN TREEEY
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1969 £, EEF¥FK Nirenberg 1 T ¥ T DNA &, 5 Holly #1 Khorana % A 43
BETHNREFSMEREY®, Holly B‘JIE%%E¥@%T@&%§@ tRNA W E®BF
5, FIELFTA K tRNA fE45# AR Khorana MR — M ERERS THAEAILERE
W T ESERKR¥E.

M 20 42 60 VK, HiEERFMAEY ¥ H B Paul Berg FHR MBI/ E SV40 #1417
5, ERHZAESMENERZTVTUAFABAEENIEINGEERFTAHAEAM, Berg F
EBHEARSEIYRBESIFERRASAEGANR, FEEFHEINERZERNRE. TR
Berg 2230 3k 5 408 10— B DNA FIBf5EE SV40 B DNA EERX, &3 T EXM T,
BAKREAFK DNA #8#E—&, RETHALE -HIEH DNA (Krimsky) . X &
EANRBAT - TEPEARNRBFLIT, )\ﬂ]TMME%WE‘JﬁE%B‘J@%%E DNA 7k
FREEEYE, NTREREMER. Fit, Berg R/ THI/RE,

1972 4, MM K2 Boyer TEREMNKBFEP B H —FFHZMRE EcoRT, EW
PIZE DNA $E AL B ¥ DNA U107, YIWiA) DNA fJLIZE DNA R4 MINERATER EEE
¥, IHFHREZRERERBENTIE. BXK, AMIXHERRTES BRGNS,
A LL4HST DNA A RIREHSI R FI ST UE . EVERA TXMAEY LS, KT LIEMm
A
Genentech A ARG EI &5 .

1977 %, Sanger Wit T —# il DNA 4 FHEFTRFIIM gk, BIXUREE; [
£, Maxam Ml Gilbert th R T —F FHLE H LM E DNA X FRABRTRFFIN T E. XH
FHERIAN DNA FFIRBETAE AN THE, RRMEDHTHFEVFEHOHR. B,
AT F 1980 FR\ T IUREEMERER,

1984 4, f8E A Kohler, #E A Milstein MiftE A Jerne H FRBE T R mBEHIEER,
TETRHEBEEORNRBMEARATNASET EU/REEMEREYE,

1986 #£, EHB ¥ K Mullis XK TESHBER L MNE AR (polymerase chain reaction,
PCR), AN FRM., EERT, EETERH®TAHAOINEETIR, RS TFEY%E.
EATEMBAR S FRISEEHANTEZ —. Mullis Bt F 1993 £5H8 TN /RILFE,

458, UEIRRRRH#AIAREVERRBVNILNEERARBRRNERM. HX, ©&F
WEEENHRBRRTENARERNTBERZBORER, W Avery FAFTMMXTHE
HALLE . Meselson il Stahl X F DNA W RBEHLBEARBEE. XEHRBRREHN
RAREFTBREANEA, ERTAREAIBERAX-HEVKE. SKFE, HKEHE
BR. fiERasEAR. BRABRIRE. SIRBIE. AP IBRTHRAMNBERST FREBMER
FHBBTKEMER. AREVBARARERIEXSRERZ EH—MHEARERER.
1.1.2 RREYERNELEERS

BEYHEAR (food biotechnology) RBREYBEARAERFHTAB PN AH, RIEUNR
REMHENHRBREIER, FAARTBRERFRMEMENHHARBER, ALFHOF
EHFERRITFEORSHIRSBEN.

EEMEXNL, ETARS TFAEYFER EWERTREARARRREYHEAROE LNE
B, ERFTHARIR. BITE. XELRE. BEaR1E. 4P IBTHEAMARS F&
WMEARZH, MAKIRER. FBIE. EARIEAMARS> FRMBERXHEME, HEF
B, SEEIBREARAWAT —+BEEPL, XNEEMESR, XHERANTEATSHEILE
&, AIMBARABRTEEAHRETANALIERER, MENEIEETERENARHT
BFEMARAMES, RSHdSHREFRUAERITEHIABENEE, MERAMARRAELR
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PR PR RBIESR, HFOIBELTRBEATR, XIRZMBOIEDAREYD R
fias. FE, BRABIBROUREZYEEE LBEKA S DNA BEAEREM LR, B
DNA BEHHEAR, KEBRREINERTERN, IXTERKRANEEASAERMEY +
By, ATUARAERSAR, WA URSIMERTEN, WAIUREYEETER, XTE
FHEABIBTPATER. EXEIEY, ARG FRUER, 2B BHET LY
B, AR REESM, MTRERE. BETFENELEAETWWK. MARKERNE
S, FIERHRA/BEERK.

MU ERERS, TUEBHRREDEARMANEIENFZARHEEFRRN. A
B, BRBEAEYBARNEETEARSEREM EH. EMRXRTUBEME 1-1 Frx.

EY TR THER
REETR TR

M

P T
TR B AR A

#i H e

fia
T T

BR? apEny HREDY
TTEVE REMY SmLy el
B 11l BEREGERTRAEXLEN

GLid, RREVYBEAEZFTHTENER, HHR 20 e 60 FRALUBHERRE
B, EABREABN LN RLHEYER, EERNAREVERNERARBS . &L
PERMALEYEAR—-HRFTEERERTRSBER NERNZ—. EUEHELSTEY
F.HMEEYE. MEYE. B¥. Y. YA, AYYWEYE. BE¥E. RESR
SHEBEESILFFEEYFRHREER I IE, AIRXERFEEFE. BT%. ¥2IR,
HerBEFEEYFER, MNTER—IZEMHELEENESHSER. BARAREN TR
EFEHETIEH, BRRAASFIEETEARTIRE. BI8, ABLE. EARIAE. &
IR THERARAR S FRAEAR .

1.2 famEWBARER

1.2.1 EFIE

EEYED, ENETAYBREFEEARNIRE. XERE-RENEE, B1-2 2
BIE(S B b DNA £33 B EHEETE, WhoEM (central dogma),

HHTHE (gene engineering) AR 3B & 15 BRIk DNA #HAT8RE, BHKN
DNA EHEAR, ANEBEHRAZRZERE S TRE, ERIRERGET -RIINEIE
BEAR, BAHRREB - M EYEIHBEFEREANS -4 Y Kd. — I HEKPYDNAFE
HELBBHAREUTILNEER: ORREALYHENERE @EFRIAEER, @dRH %

3



MUIRS. DNA REMEZI S -1 &K

R k4 DNA 4+ 7 F (R, Bl —1

DNA 2007 RNA HiE
ex — BBk FHWEL DNA HT; OWEAIEML
DNA 43 FHEAZKARIFEZ AR
2%l a5 (HE) FEHRE XIS BRENEL
. - o s R (transformation); @ XTAR LT WK T &H
W12 AEREEBNRERD CROEID
y 41 DNA {03 b 40 1 32 75 94 46 0 25 52

@ ¥t &HEH DNA AR T REEST, RWIEERETRE,

REETERRE S —RIIMBERBELR, REATARTHEFOEY, XHAEYHTA
ERBFHAEERARARFEN. EATRERIARNAR EREEYR, #MAEAR
R, Q- EBEALEFNFERBT A REHEARZRE.

1.2.2 #THE

YT (cell engineering) BEMMAKF LRI K. FIASLARHTE, AN

ARG FEMIRERS FFOPRBRR, BT R BT 2803 40 R e 2l

BHMRERBEAR, ARBABEASKREFARIZRE s
EYA R AR .
M TRBTI B N AL R4 8 X2 (A 1-3), - HRARESOA
BAMMATUS Y AR TE. SHYHEEITRMK — R
EYHRIE, — DNA AR R
PREREARRB U EMABEFHER LW, R2o e |F B
B0 ERAHEBERN N FHIAM. MYAHRBEREARARE SNRBEFALA
F 19 42 Schleiden 1 Schwann £ H S —A R 2 — SRR A AR
AR A G AN, FETHEYERER KEE S e
PET & BAR A . ALY 40 MOV 7 & BE R S A B 4B M 7E — L s rrmsn

ERFEMHTRAERESFHARIL, BRETESTRMARY
FAMBKRSEWES. EYAREFEERATREER
MEELARRENBRE. ARNWAREFERERATARRBEIEN - EE#HERE,
CEHERTHENFEANEYEYRNSE, EES. B, L. RASFLPRATZ
MR, BE, EYARBEFRCEAIRGEDERTANEL, ERAXRARE. HYKE
R ABREZNIRBETEIRETFR T EOHR. WASHREFRPRIAN
EHAZHEE, BREFREBELOFR, WEAGH, HPBREEASRBESN, E5F8H
KRHME RS HRBERRTXEAS. W, EATEEAKR. SIXRAKR. HE
dM. BEREMAM. B, SNARSNER, TRAAXLARFERTHECR. &
¥, BN, AEATYRRATY. BEXETRERNER, RENEVHRELSE—
MEFNEE, RAFYRNRRIBNTWEEY REE K.

AR T ERAR I BN - ERENI, ARERS FEDEMD TEYEN
BEEM, AAIBREARTFER, REAXNTFTERERRARNE =YWL, YA
MIBTIEAFENYARERER. IVWHARBESER. KEARAZF>E L TEHR
HER. ARFSEARSE. REVESAHUREEOML 0 FRMTRAREBHET
fB. R TRFAE. EENSIVARBEZEEENTRE. AMNXANVAKRSHEHD D
M—HRE A, HE—FRXAATRAERERAN—TENMENEE . 1981 4 Ilimen-
ses FI/DRATE A R E® /DB 20 e 90 R, FMASKARBTTEH YKL
REERB. TR, AMIOFHEARAAERAEEESY. 1997 3 E PPL 2 7 £ Roslin
4
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PR Wilmut A EMILE AR BRE ZRE —%¥ (BH, Dolly), HHFTAEKH
o RESIYMHFER. Dolly T LR 21 BN EGRERRT ., BEEHER.
RUBRFEBERNEW. OREYRTE—BWREIVBEEMN FAMNFRERFEEK.
AE. BEMBREENHOMR:; OFMTFREERLAARBHRE: ORBEHREES
W, TUREHREA, BERE, FEAREHEAZERSYVETRY; O##
FF RS EENEL, SRPHEEREHNIVAFTEER L.

1.2.3 EARIE ,

EABK TR (protein engineering) BMEFE AWM EHRILY . EARKEENEARS
NEHPR, FBEREARBLSEEAS FRENGE, ERER B EARMER
HATA B SE, EIERNTRBEREBIURRIESENEEEEYDRE, X4
EMRETUREERMAY . BREREY. HEESY, EETURARERSE. BKREFT
BN ESTHEARIFNATESLE,

B, EARIBIEMNUTILFEFERR:. OBIXNETEERNY K, #1 V., &
BEASE; QEMNEEARMBREMBERENENEE, AREQARVWMATEE: ©
BAEBAEI R KBENPHRNYE, TEEAREELABXGTEH; OBRSBXHBEFHE
K, BAREETHNTE; OMMBEXRYKEMS, DENBHYE %, BOARLENE
Rh; ORBEXMNEABOTME, TURASAESIRE, BE7F; OUWEBNZHRY ML,
BARGME, BEFYEE; OREELSRMNIELES; ORTHYRYNE—H; ©
HTEEARREEANHRERME.

EORTIREREETREARBELZRNTIT, CELERTT BWAN AR, AERE
BHHES, EAREANEAEARSHAIENRESREET —MHENTERER, 58
B3R (NMBR)., X HEBETH%E. £EUER¥. HTEILER, AW EFEREER—&
BMAXBEREGRENEANBEDNEEEM. ENAGR L, BEORIBPREDN. B
f et dh . R FRA .

1.2.4 BIE ,

BETH# (enzyme engineering) Z2F| MM EAIERAJTYRELOEAR, BRFHERL.
ERTHR. BEOHEIRE. ABRIEMHEAMEEN -IHEARA. EMAFLABRNTEERLRE
BRARAPHBHOFRMNE. MO FHEH. BHOEALER. OB EhER. RN
. BAEYEERRE,

MEAYAENEENEOR, BAEYHHERBENENRM IR, BTV RIR T
HEARRS. ERHTWAE, BHASEEFEENBA. FHMHE. FHEMAK
AP ER B R FF R IR .

AREIETHEMELMBGENE. BHNUECHBA¥XEHANEYBTEEN. LY
ITERIEERE. OFEETEERA ™8, WREE: OBWBEN, F4aBEsm; @K
THHFHBEERN, SHRAKFNREINE. MEES DNA HEARMESL, AMIEETAR
AMAMNPBFEORY, FHE-SELEYEFTIRPOMNE, DNABEAEARTERHH
. F-PERAENEERENRENAEL DNABAREFHSBAE. XL
WBHOELBEMN M- FNEMERE FERERN, B TFTHEREARMN RS THE ALK
k. TR, AMIFHFAHDNABAEAR, B EIBREER, BAMEYDHTE
BE®, RBTRKER™R, BRTHETIIVH—KHEE,

BEEHRLIBEMER, AMITUAMAESBEEHANBHERETEE. EKEAE
ZH. BEEBHREH. EKBHATFNS. . EEBOBREEN FI L AE=BE 1
REE, WRBEERRTHAITRY, TLUMRRNYOEE. BERNHHE, ERTFES

5



MR, HEARBOBE., BAOBRE. BREAFREASESRA.
1.2.5 ZEBIRE

KB TH# (fermentation engineering) BRAEMHE RN EEHARKE L, REWEARE LK
HREZNT. KB (fermentation) BHK AR TEH “K¥” (ervere), RIEEBEAT R
HEREF/Y™E CO, IR, 1885 4 Louis Pasteur HBIELZBR i MAEYSIEN. b
INHABEBGELATRIBFN—FBERIAR, FBEITHEYAFMERER., BRE
BIREMEYY. EYULFMEXTESSHNNEAFRENENE S, RETAEEZRIE
BEARER L — T AR 2.

IRRBEIBHRMARTEEW T, BAEMBEHEMBRIBERBIR. £af
FHUIRARBEIEBRMERN. £FB AN, FRNEBTABEYREYHRE. X%
FRMEBEEER, —FEHESEENET A ANERRAPHERROEBRESH; 5—F
i DNAEHEAR, ERBETHEAR. fIRBAER, AATHTRAKEREHRTFN. B
PR, RN TEER. BRTRERTRE. BEARTEANMAKRTRSHERE N AT
THEHFKNREEMETRN. HBARFYHOFAN, Wy EBTR=JMNTHEZEN
NE, ERARBKFAETRANRR. RN, HRENTIERERNAWNRHE, BNESER
BER, NBEEEAR., REEEREAR. B BEAREAR. RMBHTHER. XBS
FYLBEMRBRER. EEXEHER. ASEHER. PYLEGLERNRE, HEBRES
L MESEETR AT, Hit, IRABIBMRNASULEERBTIENARET
BAWEE.
1.2.6 £MIBTHER

Y TR T AR (biotechnique downstream processing) RIEKM A B TE. B TR,
EORIBMARIBEHAEYERN, 238K, 4%, dk. IISSE, BLAER*™
mnIE AR,

EYIRTHEANEBESAYERRBHNIBELRTLHM. KB UL I =4
B B OHE 60 FRUMHBBEY TR THER., F R 19 4 60 £447] 20 it
7270 F£AALIAT, LI, RIB. BWESEIRENERIEER, BEABEX FHWAYTE
TWHEAR, BEMEGEM TR THER. FZR20MHE 70 ERLUE, MEEXRTE. QO
BEIR. I, ABRIBENRRE, —#id AR T ERNERNESSFHEE, IR
20 42 80 EREREM FIEN — WM A RN ERFHRHRAREBTRAHEE, NWEE
FEREHER. BHEK. SEAANBHRSYEET; dXx e RRAANETE
R, REAYIBTHRERNARFHEHEATHAZESHOER, FEREIERHSMBEE
TR, —BRARAMAYERABXGES Y XIMNPEDIRTHEREBRE, —&
BEE. FER. FELRAFESLALA, BRT I 2FHEY, SRERRLEY TE
TH#ER.
1.2.7 BESFREHER

ARG TRMEARRNAREVHE RN R RURKAENESE ., 5. Rl FEHEH
FrUERHTEMERERN—TTHER. SRS TFRUBEARRBIEARY FLEY2.
GIE. MATHR., SHAIBHEAR. FHER, FEERSESI¥EHEM N, TEQE
B FRMBEAR . EERS FRUHEAR. £WEFREWEBRBER.

BB TRUEARRESIEXLR (DNA fl RNA) B FHRBIRER, BOTEYEE
BEARKE, AFAR, DNA BAEWESBMEREBHRIEK, mRNA R#50E 84208
. SEPRPHHGAARE=YAFR, DNA EAYER PN ZREBRENYRZ—, Hit,
SRR REER . Ao AR R B 75 T AR AR W i vk LAY
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EERATFRMER L, REECRB CHAMWERREGBHE RN (polymerase
chain reaction, PCR) #AR. X2 1986 FEEEHPI %K Mullis ZHK, X—HFHARMEHR, &~
AR KBS T A FEYERRAHHAR, THE, FRUERFTE= AT -1 2FHRREK. &
BRELFE, PCREMBARERN =HMEY. UEHBIREWHRIEGEYS T mEMt
TV, BROEMFER. AIA PCREARAAZTRE. UIHE. RAMKYEEERK
B. KBFFE (E. coli O157) WAKHEM kAN EE. 5. BREMRE. R
UE—-ATHEEERR. A PCREARMEREARSGHTRME BRI ZARN T &,
FEHEMERXRNAR#TEHEANEZ —, PCREMBER VLR —FHBEHETERL
B ¥

EARSFRUEREUBARS T HEMNOEUEAR ., BRARRENWRURKENE
REBBEEE S ek Bt (enzyme linked immunosorbent assay, ELISA) # il £ AR 1 8 77 B 1 (%
(monoclonal antibody, McAb) #R. ELISA HEREZ"ERATHLBBAER. £ERE
LEWd, ELISARMBERTUMNKARE. E4RRE. BUHEYER. FEERERSHE
PHATRERR, CR-TEFARXRIEZNOEBBA.

A Yt B (biochip) #iAR & 20 42 90 FRPBI R BEK K —THFHNBA . EZHm
THERFENEDSR, RERTEAMNHENLTIANEGERERE-TRANER
b, UNEE. HEMBEAARSHETIF RGN, AXEEY SR HIER SR LD
AU SHLBREEER). RER. FF#F. XL, ahdBasik. o
WHEER., FEESHRALEFEMNE. IXUBHLABLEFRFEHR. KR
Wi, HHEFR. EYRBBRSE. TELE. AR TALE. IEMRBEREFFRFR—
B#Ed, BEAYSREARERBTEE SR EMIIEI XM AE, HREN—
HERBESHAESTER. BHAERY EER, S H 42T ERARA S EFE
ENHERGYHREARSE. B, CARNBEREFELE. EEAELSEN T HE,
BEHEWMRINAACVEFERRFARITUBHEERESANESAPEEFMNEDHHUE
EY R .

Y e (biosensor) BIEWAA ¥ AN EY F FREEEREMH L, B
MRS . EEHASR. FERRBSHARNITBRURLE. ZRERASTTEER. #1E
8, MRS, TUBTESZRMMERS . EWEERSRES T RATHMEM
YRES RS IFE. BAREYEEREREMEEYERS. BLREYERSEN
RS —rEmabtE, FRERE. MAEYERBMALSEZREE, RAERSATRN
BRI 12 BA BN ; FMEEYARBERNEMNAS FRFRBEMYE, BRE%
Bk, ZRAERBEN DNAERES, ZAERBEATRMANETFENER. BAEREY
ERBREEYIERBRBHERS, MEMBAYERBURERBRBHT M.

Bal. EYERBCT EHNATEX. &&%. T, RIFSE. E|/HFHT, &Y
ERBCERLFHE. SROR. BSOS IARWME T EEBR THAH. FRMRE
HRENHRT, EAENBRPRABREREDSRN. ZEDRNMK, AR, _ZRER
. AWBE. EIRPE. BEE. ERBE. %K. BRESHRE, 3ok R S8R E
B, EHHELT, ERCEBUBETURERUTEEN, ASHERMBEERBERMA R
F#H—SHHER.

AREGEYEARIALBRRSERTBBRAZENRATTRERTHE, AR
FREFHNEGREFERZSHFEMRE, B—EHNMAMFXE, RAIRAAEEREAR
EFERR . BE 20 HE 70 £, AMEBEE M ELH DNA 5 Krimsky i R 3t &
HE, MRERHEYERFITEE, EYEARAFHEANOERNERE, EEFERE. K
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W, FEBRSHEHE T HEYEAERNBERENR, BERAEGHAMABXIFT.
19934, & AEARHALR (OCED) BETEMEESTHELREREREN, X—FENUHK
FMALEEBNEZEHEFENEINNES. AMIMNEEESSNEZE2FETNLAA K. OFKE
HefP st REES AREMBEERR; ORZEREYTHHERELED N WM
TERHARER:; OQRZNHEYMAYEZHEENER. Ak, BFRHISELIEZENITE
MBS, T 2000 @837 ( FISHBEHELULEPY (Cartagena Protocol on Biosafe-
ty), UBRHUAZELZL2WF XA AEYHER. REHRE 2002 FEXFMA T “RibEE
HAEYEZEEHRIPE.

L3 RAAEWEARTE R TR R ayb e

Wl L2WHR, RGEVBEATENAFTY RER T VKT T EE, ARBIIMI,
EAAFERBEYHRARBGEE, TEANTARBEYBRARER G TR RE KA
fEF

HNTREARNALHRATFTRANBEEDROEAR, MHERNTEBARTLRE AL
MTBEA NI H RN TR EEREN, XEARAFREEELX EHER, RhXER
AR BAERENER RS, TLREMAFRTELER. IRMETERNER, TUEA
TAEAH . ARSI RS, TURMBENMBARESSE. BEEIRERLE
UANABETREHERARN TEER, RAGKXBTIIMEE. TUEE, BEIER
W2l e RS TV R RMZOAE.

EBEUARERGAMNMATESRE. 0, BEIAXFNALBEEREENTY,
HRAEFSREBFACHBE L. EHRBHNBEREEMIXAAMNEBEZORBE &
a, REGHEY ZBRYKRNBRREBE=EHEBEN —RKEEHER. IRTHA{H
AKEHHER, MENRARBEARNEBEL TRANEAR. HRARARKENTER
Y, NEREEE, AEMPHGSEBRRAHN 107, T, AMINPERBOARRET
. ERAMNZENRBIX R — MM ARTERBEYEEEM. FERRARITEM IR
mBRARFEHL. OMNAFRKNRTFELR; OXEIFSNWABLSHK; OHMAHBHE
* OMRFHEMESTFEAR. IERAEAFHAIBRIAMNBEENRR. A AREER
mBAXBEENRR, EAERERBEMAMNBHER. AEFINAE, GOREREE
MEXRERG. BAFMAUAANBESEITHABAIRERBIBI=ENELE
TR EEER, BRER-MEENRGSRT R . R R BEW LU 5 R h hH H Bk
MR, AMUEETAMNRROKKTR, BHENT AR EHERNER, HEXER
AEFRERTAKREBAETWEERETARFTHARTENEIR. Kb, EEFEHEM
M EFMEAALR (FFERBR . SER GRER) . #4 K (VBD. HEKRF ORE) %)
FE, RENAREEIRBEARETEENER. Bit, & RBEERRUR DAL E
ERBEENEATFERZ—, MAEEFRABMASEHEZFN I HERLEARTE
BAK. ARTR, SGRABRIBERATLS SEXERENEM.

RMBEMOXRED, RAEFEAFBHLE. B, EHBERKES P LKA
TREBEENER, IRMBEFRELATONER; EABMATHBMOLE™, BHAK
FATHETE: ERITAEEAE, BUATEERITARE, BaaEBES ZNAHT
Wi, AH e, HYEAH L. SEHLS, TURREAN ISR PHERE. BRER
e, FAbtE. BB, RERGWHANLW, WMERHYRK. ORMERNE; HHE
BEATH MR, IAREBTURANBEAERBIIBOEE. BERSPONAREY
U, RERRTUPHBABESTS LK, FIRMEEARTIBRERNER, BXtH
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BB RN THENSIBARANREFER. TURRL, EERTIENEIEER
f L PR S RSB R,

ERTRTHERERFRAERGED TR FHNA, RSEHMTTZENAXEN
FAR, FAEEFWEERLT, WHEFRTHERBRESFEEY TR THEARABIAZTTHER
., Bt RRT, IRETASR - EEAERARENY R, HERANRBER, R
RBEEMET ARBYE S AL, BBEMRMEIR. A5 B HA 1T LR 4 b 57 AR X 25 5k
R, ERBOEER, AEMBEATEHIFTEENRBOTE. Bk, EYTERTHRIRES
BACE dh DAy AT e B B804 2 & d T B R R R BIHESIAE .

MU EESRPATLIRZR, BEMEYHERELBENN TRV ITHE., FHIEER
TEREAR, EHRITEHEAR. BTEEAR, XETBEREAREYEA, KE 21 HEH
Ea LUV RYEENAG, TR, 21 HEHNRRTVHRETERNEREYERA
AARBTEEARRAIHE EH— 2B .

L4 ARG RAMANERSRE

.41 EMERARMEBER

H 1973 FH4 DNA HARUER B R B HE KON AMEME AR, 1976 46, tHE
E—FRMNHAESA DNA BRFEFH M E Genentech AR E Y, HILFOTHRAAEYER
Pl EBMF L. WAL, Bl 2005 F, 2RINEPHEARAFTARAAH 5300 2%, H
FEEKAE 3000 BK, HRANWLIHBERKMMAE, EVHA-RWHEEFHKRAE, &
1980 FXEHWBAREDHER=RHHEB L RTHK, B 1991 F N 59 2%I0, 1996 F
B3 101 1270, 1997 45 130 {470, B 2005 F4EYHE AR LR KXW A EE KT
6500 f% 0. (BEEYHER) MAFEYEARTHHAELEREZN 191 FAREYHER
P 2 2648 {Z HIT, 1996 4FiA% 6552 {ZHIT. REMEWH AR R 1986 F K7~
HRKAR 2ZTART, B 1996 FEHEHMB T 110 2T ART, £ 10 ER/jH 50 45, Hep
B D48 AREYER=HHOHEEH R 21. 16 /25T, REFHE 15278, BT
RT77.9440m. NERBARE, BREVBARTEEPERAREDHS . RLEREH. IR
R B AR 5 S .

O BREYHBESEHIAE AREVEAMRES. RERBNORERNGITEMNG
. BATEEK 2000 ERAREYEAR LR PEH 1400 ERATNEBLEYH AR
FE, H60%LlE; BKMAE 700 FRK G 3% UL, XEARATEMARAREDBEART R
RFHIBE. COERR. XN, BERFAEATERRTHIHGEENDY. BXE
#Zth4a (PhRMA) %it, A 1982 FE - ITMRFTB=SEHAABESE ——Humulin i
El-Lilly AB T HUR, EVERGSWHARAREFEEFT R, B 1998 4, F 53
mBEAT, #6000 BHAZN., Wi, EBF 350 FRHALTARRAOFREHEL.

@) RUWFEHYNE BREYBERRTEEYH LSRN AN, REFHREEE K
MASE. SIYWEKRBHABEAEEZEMNERCHAZHERE, R EBA 200 BXEE
ERBEATF, SFENFRBEBHEME 20 Fk; AALSERARERTE N EF R HNE
vEFLHERE., FE. HESLeHE40K, BHmLenameEdy. kK. R
R, #HE, ASHAEFRAIWERE. KB, MESFLHFH. EIEETEEREETH
M REYRHREEHRAS B AMFEREFT, BFEFHRAEMFERR, HER, =%
s e, S#EATHROXEY. Sk, BARAEYBERERREYRS . AN
YR LU ERERY A= RON AR T ERERE TS AESHEE.

) E&ITSE EETEEARE 20 HL 0 FRARERKTVHRA, HirsR
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