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EVERAR . B2 omHINA

EYBARRRIE R FE, ToR AT 7T SURE —AE N T & D71, #EASE T2 AEH
MR, VBRI BRSO N TR BBy, i, BEUR KRG
FEANTR. FEESE, EVMEARMAEYBARF R Z21H LK EFEAM L —, X
NRHAEF . EENE B XA 7 T A% 7= A R W TR ZI W . KR BAEVIEAR R
7 RS % R 8 5 R ) A B

HAT, VBRI AT 8 A B fF, 12 W] DL7E S0 % 34T A\ Tt
., REEAFHIIHRENEDFMDER . ST EWENBAE LR PR R RERNKE T
ZHAEVRZERARY| R, BFENFERE. BEBEY. SFA, XEMRKNAHS
FET EGBEEMAEY AR FE A, RAOIIAEE 8T AR F A EEE RN ER, &
ERARENEE, BILERSA AR YRR AR, A AR L K5
dh, WYY, BERARY). X T REZAEAER R K0 THLE KRN, ERATEAR
ARPRER, A A REHR BRI E MG T REAE M J7 i Xk T 40 B A9 25 BUR A LR AN E 4 MU
BB ST, AMUAT AR ST AT e EAT BT 5 AR, T HE REsR XA A= Yk 2 A AL ) 2
Wi Ik EVEAREHABER G AR KR X #& IR A T BeH KRBTy, Heingok Bk
HOSE /N RSH AR SR G H, T DAY F7 A 58 EL A #E ) PEADOGH B 40 L R A SE KRR g, T
DNAFRIZELE TR B RAVRFBR G5,  SORT LA T-HIE A 2 8 AR FOR 9K 3 E

ERFANEDHEARPBEKE, EET “EVER: BEEGHONE” —BHH
o 1% A2 B 36 [ mg AR A U8 0 K 2 I Clark #0452 A0 76 B 07 R i 7 K 2% i) Pazdernik {8 1 3%
FEEER, ERClark¥EIRFTEMR “0FEYY.: BEEGWVMIE” (Molecular Biology:
Understanding the Genetic Revolution, M4 MM C 20074 RMHE AL HRD (1) 548
BARR . ABH#E TR B@EEEME S WK REHEDER, HFREEFX
EYEAR C LR SSRAGRE, KB RE.

APIA25E, WABEVEARKEREIR, AR, BFrHAR LR eI
BESAN T . AT ETARIURAEEE X B BB BT A\ FHIHF R SURA BRI
T, BATRABHRKAR (ET) #TTERMEE, RIS e, AR
PR KBS, ARHEL, EFE T LURYE B SRR RS TESEI .

B JRPBREL. 2. 7. 25%) MEBRNER S TEVFEEMER, FKREVH
ARMAEDREE. 1. 2B R EERM THREDE AR LT RS TEDLEMER, BF
DNA%i# . ZERFE. EAREHULA TEUBRART AN S HEREY . BTERHK
EVBARESE T REFEFF B RARESRIRZY), RS R LY T MGIETE M
ke R RS TAKEDEARMATEDNAK B A% FFRRPIKEE, WiTHADNAKE
HEEREER. 3T IRETFA RINITEE, AR5 RFT R ARE
. MAREVEARKERS IR T HZEWRBERE (5F255) , WRATRE N ZF HHR



B g%

RAEVBAREFEEANK, QIFIREFREY, TTRARTHR? RIMBEFEE BN X2
RATFG?

Fo M JRBE3. 4. 5T MEEANEHEELDNAF AR, DNAKE BB AFNRNA
FAR. BEMMODNAEHAE ROEZRK 2B, Bik. BUMEAR S FroESE, BE
SABEREVPERAT: ZBRORIE RS FIERRE, &= 53 E Thae 46 &
EHHHK, ©aFEFHARR KRR ETEET FDNA. RNAMZE kA% 38 L R AL
RHHAT . DNAKIEAN R HIFE ZE RS EEAY . REAEYM A &+ '
B, EAHGEAE FIRE R R I FE ;. DNARIARSME BB AR WA 3 4k 27 - i 28 4 i =X
(PCREA) . RNABARBIER XHA. RNATIMEARMZEEE AR, BRRNAZKESN, ]
BLE A THEAL 7 3RS DNAK R . IXSERNAB R AN AT A T2 R sh RE AR 5T, 1 HLAE
AR R SR A AT Z K& .

MNEL 250 M AERRER THRABIMMA TR R WB3ISMITE, A
TR B 5B FH AR o

I JRFHS~11F) MEHANFFERREHAFLMESRAERAR, EHERAME
ARMEAR LR, EEFRAKE EROFRBEARGRESMERZE, FEEANFMEYE RS
4, DARFADNAG A BRI H M RIE . 88 BR4KF ERTFREAREE T AR
W Tk, WA R K, WesternE[liE, RROBAHEINE, kL, BAFRRAR
g8, WEARAEAR, BEXRTHEA, REIUE, BAFRLHEASE. EHAERARE
ARt R EIIDNAEABAR, (RN F G RMORERE P KBRIE WG EYF#E
HREAR. BAMERANEEREREANE. B BRARAEILIDAR, ~FE
MERTFTEARKRERG . i, EHFEEBEFNFEGTMENE, REEARNEE
PEFN I3 Wh LA BB REAL S ) . B 0 AR R0 T (EMRAS 0T B0r v, AT DICR A 26 N BBt
16, DNAEARFEAF G THATTVELRE AR EIERFS, EMEMEE, JUsFE
EiR, EERRPVEEE RS,

Fan M (JRPHE12~15%) MEENFRRBAFEYEAR, Rt TEMERER
Y. HTHEPRERZHEBEDEASEMET B4k, BENEFEAERLES
EEFFEENMEM, FHRRTHXNTERAERR, EALBRELTTERHFRE
LR FRE MR EYPEE N — R, MEERASS 5 EERAFS], mALHE
S RFTMAEY . FIFDNAEAL AT USZERAEYK A LRE, EZENEHTARE
oK. XEFRBRIBEIEM LTGRO EM, TR RD R, ik 89 ARSI R
V&S BRIV ARG AT, BUEMERETTES. HirfRREY
MEQRPUR, PIEMPIERER. HERNMORE TESEAR: HTRANE ET R
RN R LI E R, FREXE, RERER, BEFEAN, URIYRE, HEBEH
fatz. RNATFIHREAREHERGYHWBE T ZNMH. FXE, ARFHREA K
HEHIEEFDNAREFRIEA .
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BSM (BRI 16~20F) T TN AR 5 ARAR AR K B AL R BRI A BAR
BIEBAESREAERGTT, BRI TR, R, 2R A
FB AL BRI 352 5 A B SR 5 TR F) S BT T8 A 05 ) VT R R B . g A e s R e
FEHIREBIVGTT BN, AR R LR — S A O MR RS S R Y A, T
AT FH JBORE 2 L B S BRI AR A 2 5 N ML FEAE AR AR S IR SRR
iR A 2 PR ) AR R A AR G, R R T LU S BUBIE R A . AR RO 2 B B R 5 2R
S EAERBTS K, AR BERR. 32590 KR ST R BRI, 5
TR AR AT SRIEK o T8 2 2 B St 495 R ) 328 0 45 LR 8 H A T 1 308 3 T R 9 A 1«

Fo M JRPMOT . H21~245) ERNA T RBEHEAR, AR HT 5 M5
DA B 995 S B A B4 A AR kA%, AR W AE M RR o S BR B S S %
WP AR, Wik, AR RMIDNAK S . 40 RIEG 5 Tl ik T %
HE, MEAUFEFZAIBURKER, MMEEER, ADP-REMLER, EHLHE, R
THEE RS B GOR B IT 5 RS PO LRI YT 7 i, AN R TR B 3 55 7 5 |
MBI, 3R e B B SR BB, IR 5 ARTE. AT FHlE R s a m s
RS (WREER. AER. RO, BEEREERAE), HTFEYRE MR %S
AR IE A EE . HEEE N ED AR BIEDNATRLE 41T, PCREAR, X275k
AT 4R R, T HBATH TR T %5E.

AHHUT LA

L. ABERSE, BRI 2. ABMNBIERIKAR S TAED MR (RN, 3EH ii
KR ABE, DNAKIEHISE) B0 TAEYY L (UEEMZEZONE, REM
MHEMIBORHLED ; MEBFEER A EAR (WMEADNAKAR) BIEHMAYBAR (WRNAI
R, BERGREAR, HEGRITE) ;. NEZKBT 5 T AW EWHEAR B Z ERAE XK
EPBAR (REDEAR) ;. NERFRARBNEA N AR EDEAR kb, T, B
¥ ABEVEARE) WHIW K, AK542H.

2. BRBE, RGMsE. REARBITW AR &, BEEEREITEIR K
WHBARETERPNH, RIGIEAF NS LW AR PEATRIER, FHER S &3
K& TR AR AR . 10— AL TTRAEMBRARERE, SEEMAEE—D 05
B DMET GBI EEE ERAME S . Ah, 2HERE EERERARE.

3. EXHIE, HTIEME. h T8 TEE BRI T A S R0 AW AR o sl o ) AR A0 2
FIRE, (FEREMRNRES MO RN KRR AR IS, kb, SRR
WA ZEERY, HEDEMNAESR, ETEENEHENAR RT3 RN .

4. BHEE, BRBE. WNEVEARFTRGENERBERBLT IR T RZ KT MEY
B, EEARLTTIRE T —5: AYRARNEDRIEYE, EX—Fh, FEHRH
T100ZA 8, ERASHHVINESR, MEKET KEMFSE, 5IREEACEES,
LE . IREVBARIERE, BTG EZEKBT 2 7AW RS MAEMRAR S HAb
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ZRPE XS, WEEETRORBEER, (FEARBEIIRET 5. JREDE
Ro REZIEARKFANNITFG, HEXERBIIAEEENER.

Bk, A A fr Rl SR a0 AR A4 R R E B e, et T %
BB H M EDEAR®RE, TEHNHAATRSRFA R A+ ERENSHERE FH
SR LEAIAE 2 2RI AT X GUTT & TAEHIBT 1%

ZPME AR BRI Z T —EXEYE B FEAREATNA. (FHEEHEY
% BUFAVEHURE R SO A TR BIR, B AR EBAR —FE, BB AR K
MAEDEARRKBEAAEER XL, MHAXNFNOERAY:. REEYFEFERNOREOLRE
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W MILHE3E, HEEAREIN: —RBEXMREYE RN —LEmEREAR, W
DNAKJEAH AR, DNAKIZAEAR, 4 FrBESAERCEMMRS; —RAXDNAKEH
BRI, LLRDNAMIESME BEAR: ZRIEFERA RBRROEFTEDER, BET
RNAMAEYIHAR .

FERI1E, FEMRTHFLEANDNAEAL AR, SFEDNAKISE. Mk, BFYIALE
BER, BREPRCRARRAR, FEFESCEMEEMERRRERAR, URERBZER
%,

EADNAEABARKE —, MRESEMAULDNAL T RNERFEMFEDK
DNA, #{A]UAFIFIRNABERR XRNAS T, KEIRER 2 E A, BOBREREEYR,
M Z BB bR £ AT e/ N THIRSE . 4405 FIDNAZ N FREGIVE N DB RR V) /S, B A2 0
DNA J B AT LAJE i e f vk BEAT W5 . AN [RSR IR I BB VIDNA J BE T R S g i e 41
DNAZ% ¥

DNA K Bal LT & # 7 K AR e, BREBUR RIS £V ERCHLERCSE .
Frid FIDNAS F o] F FARI M 2428 i 2, a6 RAL 438 (FISH) , SouthernZ%Z .
NorthernZ%¥%8, B 4305 .

ER 50 TRk, LARE® HERH, RAEHINEEEEAR RN, EH
POE AL TR CER, EEA S TR ESHSMNEDNAFBA MR CER . thot, Bk
K FRED, HTHRE (BESTOBAMMIAE EZHRE) , FNHEEE. BT
FARRIREE) > T e BB (ORI 8k . MR R SR, COSTURL A& LA B N T3 a4k 3,
35 PrRAME BRE, FeEl TR TAREYRERACERRE. FRFEE
R—RA AFER A A B ER IR BAE, I B RSEPMEY b A TEFEEL T I8
PRcEE R . RIEBRBAARRRA LRBAARRRIES, ENERAREEREREZ T, LA
TANEEEFE K B RIE

T ERASCERARE, BRI EYR2SMDNALS B R, 2R G %
BRI AR, REHEHRDNALG THAE EE . HTREEDRERFFENE T,
TAEAE KT P RIERE B R, LR EMERIEFE (BIcDNASE) o Xt FRIEE
M, HEMREDBERESMH THmMRNAZL T, L R¥EFZBCDNAJE, #ARERMA
JE¥ARTE LB TR . Befa T LU BE A5 A8 R B i 1 77 1R A O R K B R

ZERARAT AR A A PIFA FIRIEFIDNAZ F AT B AAL, Bl H s —FDNAL &,
55 —FDNAZ T HREFE B E AN BER) 7> T2 F0=ME, M Ifide BB EER . B A]
PARIRIGERARFER, thnT LLRSRIMIELERF € & T RIEMER .

FES2FR, fEHEAMR T AEYWEANDNAKEHIEFE. 5T HHDNA, HBIRHERX
HEDNA X4 I DNAf# iEME MDNA MR GEBE (0 1EH J5 . R B4 RefE e R i,
fREEfE K REEDNAR S B BS S EA4§, UMRIEREDNANEE . BE 51 YRE R K
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BN FFAE S 1Y), HDNAZK & ER(t3'-OH. DNARAEE K AEi%5'—3'J5 [0 & BB fIDNA
B, L SEER —&CBIDNAE, 1 a8ER & U= AR 2 o X i BLif/NDNA
FrB, XN BEEDNAE B RE I /E F N B e B DNA%E

RS FIDNA & R 404 FIDNAZR & M 8RAL # E B T RR ST . B THb 54 & ADNA
IR, RGHMIDNAST TH IR A BN T, PR E & A E B T4 RGPk
.

HDNAR &85 R ASDNA S B EFI RS L, BB . HhBEEN AR
Al LAF AR [F DN AR A B it T DNA 7 511 2 Ry DNA F Bt . ZEDNABIF [ N,
FHDNAZR & 87 4 i B Ja — NIk ] B RO ok vese . fEJRA I 774, DNABEM)
B G — AN BRI R FH 4 UG S5 A% R AR P RV 32 b ic A A% RR AE 4N B ST 7 S v s
). FEMEIRMF LT, BE— DRI B4R AR R 5 e AR 104 53 H bR ic iU EU R 7E
[ — AN R R E . RS IDNA R B ikt R R A B RE R N, BIPCREIAR. &%
RERE+2T 2, el AF5 ¥ S aFa R F B, "TERAPDAM T+ A TiF
2R AEPIRIRG R R, B IPCRIT VAL HE R F 181 3 5 | A0 R 2 X PCRRY™ R AN FRIDNA X
. R¥EFZPCR (RT-PCR) FIFH K ZEmRNASF, MAREDNASF, FAImRNAZFHE
AEARmMIL NS T 5. 76k R A B, PCRIE Al Al T TA 72 b 5k /EDNA f 5 i L
PRAIEEHAFS. PCRIGATH FREREE, WIEHA. SRS RE,

EFIFER, FEEENATIMETRNAZ THRAEDEAR, EINRRXEHEAR, RNATF
MBEARTEMEAR. dE—BHIARNARRESREA RS TEEFH—APEE, HE
BUAE R IIRNA 7 T 63 2 R IE F 2 AR

i T R SO B 8 % P2 A R LR AT BRRNA S T 5 $EmRNA %Y TR 5 B 4h, BRI A
PL 5 mRNAJE il B AN FERNA S T« X FIEERNA ST F AR SRS &, AP 1L T
BAFCBIELRE. X AEERNA S T th & BUERNaseH 4 il XUEERNA 4> F 1 BE & 1,
I FBHImRNAS FRIWH K. RXEFREARNFRPAEY P E6ESMHERPRE, WXET
HCOlEUT R Hl, X-Betafki)kis, MM, MRBERAEDTHE, HIV-1EER
15, RNA%i%H, RNAPHE, HEBRAEDHFETE. Fib, K XRNABARTR LU RMENF 2
FlEERMIEERE. FIHR LEZEFRBE AR SQRE: W 7w RIEmRNAR R 24 &R
4K, R XFEZERAARIEE S0 A ] e R R SCEZH R 1 AR5 57 0 ) N i 3 3
HIAEFEmRNA K FERE:  nfal o2l R SR REAN A G AT E . X T8I RE, ]
CLIE I R X SEZERRIT 5 R OB R BTS2 M8, wT LR & ik & ) U HF
FRRAR Y ARREEIA I, )R8 SR R -FE B ARSI | SRR 4> T LUH
AFE BRI R b 25, AR A ERMREOE RS X R TR R R v DA%
o R M RO A RFL, BUR B TR B AAMBI UIE R =AML, 5FEZTR
HESAARARMRZ, o0 K IR EHA R EAS, YEHABEST A0 50T L
FikH R URNA, MTATTHEREERRIE . XFh 208 n] ki e A A E K ThRg .




B2 M=

RNAiBIRNATF# & — T EEM B EYH A . RNATIIRE LFF F2— 40 it
B, TZRETARKMED . DERNAR LLEIEDicer ¥ RNA S T U] E| K21-23 MZ H R
KK B, B THRNA (siRNA) . WEEsiRNAS T 5 —FFRZ ARNAFE SFITERE AW
(RISC) 4i&, RIaMEE, AR RERNAZES MR+ TR EAERNAS T. — BRI
$ERNAZ T, RISCRAWHMEHYIE, MmPLIEEAGRMELIE. £FZEVNRKREE
HEREPERIN—EKERmMBRNA, BImiRNA, 1AL R AT ARZEEKRIE. HRNA
FHXF ML R R BERPRNAIEDERBES +4T Z %, B TFsiRNAS T A LA
IEE AR AR, EHrT RS E R MEARKIIGE. siRNAS FRIULEEA K, KRG
FIAARIK T ESAMRERAEYERN . mERLS, 7L HEEREEISRNAB R T,
B A AR MLdsSRNA S T AT LA E 8K dsRNAVE S 2 di o s 202 H B ] AR A §E
dsRNAKI KT . h TAEREEAKF Lo REEE I ThAE, AT AR R R 5 W # RNAI
X, BERZGHMBIRHIRNAISE LS.

R 2 T DAEAL AR I N O R SARNA . TRUFIIAL A & Tl R %R, & MIZERNAK B
B R P AT LAGEAL B 5 BT A R TR 75 AR AT ILARRE . AT LAAR I A Y 43 7 iR/ RI 43
ARG DB DZEERA200-500 ML H R, IFE LR IHEER. ML
A AT DAL S B (0 BB B F s TR e T B v B85 R B IO mRIN A R B g 2+ 43
M. Bln. HELEEF AT Lo BN BEmRNAR R X HRS %, —BR XEZHR
AR BmRNA, KR AT UIE . MEBEVIRNAFFSIE, W Rk K CH T
Y, BREKRAAAELEEIRHTS. BRRNAZESN, AMTRIIDNAH BTG #EILIEE.

B 7 LR KIdsRNA W] LU #2351 Rk 5h, 72 R AW H ik R ImRNA 5> F h A7 7E
AU E R ERIEOR TR, RZABREITX. ENESS T —SNIBNSF (I
CAMP) Ja ] LACKARZEFR 54, MNTTD 2% 195 o P BRBELLE 2R BT, e AR AN IR B B
HIRIE.
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RV AR TS, eV S AR RA B R 18 B 5 e TRk AT AR, AE KT
EEMADERE T A, FARAN L ERRICEZ M. IS TAEY ML
R PR K R AE AR TIRZ M AEYKZE A, SFEMRHFMAEIRAN, L5
MHACSETREER b, B EORMIR SRR E MR, A NRRBF 2
ah, WY, BEHTAIEY).

ERBAR DA RAFH RN EA R, EERAAR“WRH ENERIFR T KT,
A T B B BRGHT 2B AR, XTI RO X S T BE A BIVEY . BhH) DA K i
ABERBNEF . FIAAARZEFTIE LB T S EOIREERG R, T4 RMATA LF H
ZOIOCEARS T HEEFEEY IR RIE . 7= EX AR AL K2 3 B0k K E XK
B EYBAR SR N KL T 32 BEAE KRR 7 TR TR BIK AR 22 B ?
REBERBANET ORI IR ? 2 d TR R T B YR 7 T i 5 7 g 2

“EPIBR: B EMRINA T XABEHRE T R BB & E A E S e A TR ik
8. EEIFEEFZHREVEAR SRR A RS N@ R . A HT L% 3 2 6 0
PEMIRPE T 2T AW FREMAIR . RENEELRIINBE < THEDY:: BLEH
GE” P EE T AR . SR RBEEMAIIR, BEDNALZK. RERE, EAK
B ERBET AT EVEART R E A . EELEET H— ST AR AR
MBI IRS . 3T CR2MSR1TE) MR T AL IR AT 43 B R0 g e 38 N o PO A% 801
WG FIANBRKEMERA DT BT ROPIEE LM R T AT 0T 505 R D) R ) % Fh b
Ro a4z CE2MER25) METDNAKR, GFEANFESMFDNAG R, LURRAR
BN . 5% (200 MHE3%) ME TFRNAFA, AR XHEAR, RNATHRAZE.
XK JLFE AT T il AH H Al A AR BE

APBIHADE TR WE T AR BT FRIUK, NH T 8L E i CRMRER T X L4,
HigfE. 6T CR6MMAEIF) MAHT - ERETRMBEHTEHEA. 78 CE15MH
BIF) WA T — M ARFKGUK, B TARRER TR, X—FF0 T 20 F A
20 TARFEAR A MRHEE K BT,  WRkE K EREF B gk S5 R IR 254, TR
BREY T TRHEETREAM . X —FIERR T AR EYBAR U DNA B 413568 )1 71
KK BEE, WT FIDNATEHIE A TR . IXASHT BT SR S 5 A 2 456 A R
WITT4G, FEARREI DT AEDH R R SO EE AR .

BT R P B 21 P RS I B R 2 2 AR AL 2 o B R s A ] ) s
AT RS R E M E A RAE R EE N A . EARAY X —FaHE T &8s
WERKTE, SR RERN SRR EARAYER T —FET RG0S, &
BER T T 2EA [R] f9 A= ) A A0 5 40 i b 8 B B BORBE S E AN h i, BB EN A T FI A
BE R TR RN E AR

T R BB RO R A /RN, 127 CRAME1E) ISR = 5 3R,
AT HRITERAFLEAR . ZEARNUGALG T LR, FELKR E B RME A
FREE NN, TR ERNRS S BEEARS], AL E Rk A TR



B

Y. BI13T CRADMEE2E) BENPFEFDREMTIR. X—FENH T JLMHFIFHDNAEHA
BARBZRAENIB R FTTE. MEFREAFRAF R, REEenEssfmywnsy
PEAFREI BETROWERLENR T HEREDASH Y BBt .

EFREOJLEME TEZTIH. 167 CESHMEBIE) NME T EBB LRI ST
Hafi, BEHANTE CESOHME2E) WERRIT . B TREJLEGHNA T RIER 5
TRAMAMAELRESR, MBEIHRERRS . BRE. EMHENEEZ. BE, NS T4EYD
FAET AR AR R T IR K E R R . SE21MI22% (BRe i 382~3%) %440
20 A R AT SR BRATT B A R A, o Sl R - e 0 PR BT S E R AR T A
A, WPCERMRERRAE . 235 (BR6MMERAT) I J2 kT 41 v 055 2 BUR (¥ 40 T
Xt AR R A ) R MR AT T WA .

F24F RO MEBSE) MR T B AL Fdy i S0 THREE %80, @il 4 74 #
LB TTECATEHERT AERGE. AERFE. HRERABZE, #vTLUH
DNARNR T VEREAT 5 5E T B ECBLA 8946 5E 77 I SEvER SE T 52 . DNATEZE R0 iy B2
CHMERERII T ek, EARRINGR, 258 CRIME4TE) NMATEDR
B @ SIRRETEAR RN, AFERE TH XKL RN /ER 8. 8l
RGN ZAM B EE AL TEAR, QHFEEEEY, FRARTHMR? ROV EAEFIE
PE L AR A TF G ?

“EPBR: BAEEGEONAT —BRRTRRES NG TAEYEEMBERTFEZA
FEZE. KA RIS BRAIANRMIABED I TIT MO IR &, ©
SRR EAWRERAN M2, REMDARE. RPHEERME T RECE R AR
HAhEIR, HEMATREREX LR N A TR R AR R -

(RXE &)
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MAEDEARKTT DS EDFH T EVEACNH D

G LY AR T LRI B LTERT, ERBXENEDRIEFEEM, AW, FhH
fh UK. 225 RHARIR SR M. B EUHE LA LE AT A 4D — A RHERT ST A5
AT R PRI KRR, YA K B AT DU RS 40 0 B AR 3R A 1T A R R 2 R R
BEAT . 1960 — 19804 [A Fry &% £ 3 iy il R HF AL J IR I B B AR B A TAE, $FAl 2ER &
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Biotechnology has made the world a different place. Biotechnology has made it possible

to identify the genetic causes behind many different inherited diseases. Biotechnology has
made it possible for people to survive to a much higher population density by providing
more food per acre. The advent of modern molecular biology and genetics has advanced our
understanding of the genomes of a wide range of organisms from viruses and bacteria to trees
and humans. The application of this knowledge has revolutionized the sciences, changing
them from a descriptive nature to a variety of disciplines that provide new products such as
drugs, vaccines, and foods.

Biotechnology has opened doors to making proteins with new functions, and even new
biochemical pathways with altered products. With new proteins and new biochemical
pathways, it seems only logical to find ways to incorporate the new functions into crops,
into animals, and, it is hoped, into people with genetically based illnesses. Only a short
time ago, agriculturists largely relied on green fingers to get good yields; today they use
green fluorescent protein to assess gene expression in transgenic crops. The ability to make
such direct changes will result in major changes for the future. Will biotechnology find the
proverbial fountain of youth by identifying the molecular changes that cause us to age or
develop cancer? Will it change the way we treat diseases? Will the way we wage war change
with the development of new biological agents?

Biotechnology: Applying the Genetic Revolution explains how the information from the genetic
revolution is being used to answer some of these questions. It informs the reader about xv
the many avenues where biotechnology has changed the original field of study. The first

few chapters provide a clear and concise review of the basics of molecular biology. These
topics are explained in more detail in the first book of this series, entitled Molecular Biology:
Understanding the Genetic Revolution. This review will take the student through the basics,
including DNA structure, gene expression, and protein synthesis, as well as survey the variety
of organisms used in biotechnology research. The student is then presented with the basic
methodologies used in biotechnology research. Chapter 3 explains how nucleic acids are
isolated, cloned into humanmade genetic vehicles, and then reinserted into one of the
model organisms for in-depth analysis. The next two chapters discuss in more detail various
techniques that have been developed to investigate the function of genes. Chapter 4 focuses
on DNA, dealing with both in vivo and in vitro synthesis of DNA and the polymerase chain
reaction. Chapter 5 focuses on RNA, explaining antisense technology, RNA interference,

and ribozymes. Familiarity with these chapters is critical to understanding the rest of the
textbook.

The remaining chapters focus on different fields of research, presenting some of the ways the
genetic revolution has irreversibly changed these areas. Chapter 6 begins this approach by
presenting newer techniques to generate antibodies for genetic research and for creating new
vaccines. Chapter 7 delves into a different realm, one based on the nanoscale. This chapter
evaluates how molecular biology will be changed by the ability of scientists to work in the
nanoscale world. It discusses how scientists are using novel nanoscale structures to deliver
drugs, identify biological molecules in situ, and manufacture antibacterial materials. The
chapter illustrates how nanobiotechnology exploits the self-assembly property of DNA to
create nanodevices. It shows how DNA can physically control the shape of proteins. This new
field of research is intimately intertwined with molecular biology and will only become a
stronger component of molecular biology courses in the future.



The next section returns to the more familiar world of genomics and proteomics. These
chapters emphasize the applied aspect of these topics and discuss the medical applications
of advances in genomics and proteomics. The proteomics chapter includes a variety of
techniques used to isolate and characterize proteins, including the more recent developments
in mass spectrometry. Proteomics provides a nice segue to the next chapter, which surveys
how proteins are studied by expressing them in various organisms and cultured cells. The
creation of proteins with novel properties by protein engineering follows.

Because single genetically modified proteins have their limitations, Chapter 12 moves

from the lab to the environment and presents the emerging field of metagenomics. This
approach bypasses the traditional method of identifying new genes one at a time from model
organisms in the laboratory. Instead, metagenomics skips directly to isolating genomic
sequences from the environment without identifying the organism from which they originate.
The investigation of novel gene functions continues in Chapter 13. Biochemical pathways
may be altered using recombinant DNA technology, and this chapter presents a few of these
novel pathways. Construction of novel proteins and biochemical pathways is pointless unless
they can be inserted into plants and animals. So the next two chapters present the student
with the latest advances in creating transgenic plants and animals.

The next block of chapters focuses on the medical arena. First, in Chapter 16, the molecular
basis for inherited defects is examined. This leads into the following chapter on gene therapy.
Several chapters then present the molecular basis of cancer, a selection of noninfectious
diseases, such as erectile dysfunction, diabetes, and obesity, and then aging. Last, molecular
biology has made huge strides in our understanding of bacterial and viral diseases. In
Chapter 21 and Chapter 22, the student will learn how bacteria and viruses exploit our
cellular machinery to cause disease. The latest research on the unusual prion diseases, such
as mad cow disease and Creutzfeldt-Jakob disease, is also covered. Chapter 23 builds on

the knowledge of bacterial and viral pathogenesis to present a survey of biowarfare and
bioterrorism.

Chapter 24 surveys how the field of forensics has been altered by the genetic revolution. The
way criminals are identified via molecular biology has changed the penal system irreversibly.
New cases, old cases, and unsolved cases are all now examined with DNA testing which is
more accurate and reliable than previous identification methods. The use of DNA in criminal
investigation has even spawned popular television series that showcase these advances and
their effect on society. As the book comes to a close in Chapter 25, the subject of bioethics is
presented. Rather than discussing scientific methodology, this chapter asks questions about
the role of these methodologies in society. Should we use the genetic revolution to clone a
human, create transgenic crops, do research on human stem cells? Should our genetic identity
be open to the public domain?

Biotechnology: Applying the Genetic Revolution demonstrates many different ways in which
advances in technology and the revolution in molecular biology have merged. The combined
ability to process large volumes of information along with analyzing our bodies and other
organisms with infinitesimal precision has and will continue to change our society, our ethics,
and our personal surroundings. This book gives the student a basic knowledge of some of
those changes that have already occurred, with the hope that they will be able to apply this
knowledge toward future advances.



