Gl&6v (Cell)6T6OTMITEV 6TEOT6TT?

@HS 2 6V HH60 2_61T6IT MBS G| 2 UINT&H6TTI60T Sl LILIenL
S TUD ClF6v(cell) . SHem6tTH S| 2 UNFT&(ETHLD ClFEVEETTEY

2 esTem6L, LlFev & erflest ol (h & mEHLGL 2 u9F o &L.
Grolwm(m Glgsveumey yeoT 2 Ul (P&Hev GamLmesT Gasmiy
CIFEVSHETTEV 4L60T 2 U 6UEDIT @)6U6|6VEI6V 6UITLDES 65T 60T.

ml6voTesn) | UNIf Se6mmest LIM&Leflum (Bacteria), emeuiyeny ( Virus)
LOMMILD L (eher & (Funges) GLITeTMEm6L 6(IH Cl&F6L 2 uNifl&6mm@LD.
(L6V GClF6L H6ToTETO)UNF1 S (ETHLD 2_6T6ITenT) 2168 CLIMEL emeUITEN
eTesTLIG)| 6(Th C1&F6L 2 Il 6T6sTM 6UEMTUIEN M (6T SLRI(GHLOIT
eTeoTLI G| Ca6Te & (&M & meoT, 67Gl6BTEITMITEL 6m6UTEN 6TETLIS| 6(TH
GClgev 2 udifl eTen)|LD Hlemevemw eIl &Mm)| &L [Hletsy

o uNflwm@Lo.

EJ63T 6M6UITON 621 &L [Hlemev 2 ugifl?

(1 GlF6L 2 u9if] eT6tTLIG)| 218 HTesTEHGoU &60flHE|
@un@eusm @ CoHemeuwmest (PE&EIWILMET Cl&F60 2 M|LUIL|&&6T
DTS GH|LD {600 W GlLIMM)| @) (HE&HLD.
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62(H C1&6V60163T HEMLOLIL]

(M ClFeL HesflH G| 6UTLPEUSHM (G (PSS WILTEST Gl&Fev

© MILIL&SHETTesT 2 L& (T, DNA, oL GLramesTigflwm, flEGumGemid



LMMID Flev 2 MILIL|&(ETHL6ST bl&6v FeLaIl6TTe (FHLpLILIL (h)

@) (B EW. @H5 s6uUbleum(h CIFVEYILD 62(H &evfl 2 ulifl &esr.
EM6UITEN 6765T &LD [Hlemsv 2 ugifl TesTMTEL G M(F @ &I CLImeY
6311658 2 UNT 6UMLPEUSHMETEIT ClFV HMRISMHIGET @6V6VTH)
GCleum| LD &evTement LNTHICIW (H &G ClameTeusm (& Caem6uWwimesT

2 | &(Helev 2 6merfl(H& &L DNA 26V6u&| RNA erestm Hlulserfls
9iL8l6uLDd (Nucleic acid) L (HGL @)\(H&EHLD, @ &HEBTITEV 6DI6UT6MN

o Wiy euUMpPeUS M (FHLD &6sTem6sT GlLI(HE &) 6l&meiTeL S M (&)LD
eueTI&E] GlumM, C1&F6V BiMISMIS ETHL60T 266 MO MM(H 2-udlif]
GCxmemeuLILI(H&IMG). 6n6UT6N 6 (T 6oL (hl6voressf| LM

2 uifliflestmisserfleot Cl&6v&s 616V HIENLPHSI gngr;g) GlaevedlesT

2 M|LIL|&H 66T ummu@g,g‘,\as Qasrrsmrr@ & 60160607 GlLI(HE &)

Q& TETHIMG|. HSMEFLOWILD LIFe] 6U(HLD CI&TITFT6sTT emeu e 2 L LiL
LMGIMM(H 2 uNiflulest &em6soTUIN6oTMI 6MI6UTENTEY 2 UIIT 6UITLY
(PLYWITS. &HEHS FLPHlensvuilev B 6U6TLD, LD6TOT GUEITLD
SlenwwLl Glumm 6960 ereveumm| 2 uNF GlLmm)
STeUTLISIMEHT 3jeueurCm sneureav-b 58 LM 2 ulliflesr Cl&sv
Hlem L& LGILMMTEL &6Tem60T blLI(HESH & Gl&mesor(h)

2 uNFeum(pLD.

Influenza

Bacteriophage

Ebola

Coronavirus Rabies

E16UIT6N -Fl6V 25 MTIT600T MBI 61T

@& emeurervas 66T GlLITS|6uT6esT
GClF6V BiemLoLIL] LO1&
eTeTflemLOWITEBTS TS (@)(IH 85 (&)LD.
sueTblemey Clumm C&Fev




2 MILIL&6T @I6V6VTE| @) (HE (S LD.

Nucleocapsid

Viral tegument

eTesTG6U 617 Cl&F6v 2 uAlwimesT emeuren, LIMSLefIWIm LoMMILD LIV
Glaev 2 uNiflwmest ssflgestl6tT GClE6L Si60168THGHILD - 661 Gl6UIMT (T
GClE6LEVILD, 62(H &68fl 2 ulNif] Hmest. LieL Glgsv 2 ullflwimest
L063f1 & 651687 ClF6VE6TT BEMEBTE GHILD 628560 F6UMT6UT 62(IH ForL-(h)
GCIFWIEVLITL L9 6BTITEV LD6TI & 60T 6T60TM 62(H GL(HuNflwims

@ Wk G eTME.

ClF6L&61f68T 2i61T6Y 6T60TENT? (Size)

emeUTen GlFev Bemallev Wle FMlwgme Lmsleflwum 6lgevedl st
216Ta16V 67 M & (GENMWI LISSH6V 62(H LITSELD @) (H&(FHLD, &
GumevGeu L& Leflwm GlgFsvedlesT 366y L6sTlg 6l &FevedlesT
91616V M & EHENM W LISV 69(Th LIMTSLD @)(H85(&)LD.

R
~1: - 'v-'_r_-l—M
3— E\l*' ~ e B
AR 9, SN
(fzn
63Y6UIT6TV Limsleflwim

L063f1&% 2 L6516V FME GHen M 200 616D WITEDT GlFEVGHEIT LisY

UL 6U RIS 6TTl6V, BIMMRIGETTI6V, 6Ty erflev HILLsL L 30

19 fl6uedlWistT (30 @6VLFLD G&ITlg) C1FEVEETT 2 6TET60T.

2 6T6MMRIEnN & U6V MWL GlLMM GlF6L&6TTI60T &63T60ILDE (&)L
Lmmien&suilet Gl&F606y8 &6 GlUfl eNGSHLTFLD 2 6T6Tg).
wesfls 2 Ledlev gjemallev &L Gluflw Gl&6v GlListorsssfleoT
FlensoT(pLemL (ovum) @&1 0.12 mm wulflemLp slgLo6sflesT 66
@\ (H&s6euMD. Cleumm)|& &6BoT6vuTITEV Ol LI(ThH(LPWIM &8 & (& LI6dT
LITT&8 (Plgwb. )& [Hemmest Gl&sv, Bl Gl&6v @& 0.1 mm
Ber&&Hl6v @\ (HHGI 1 LBLLIT 56T eusniy @)(Hs(SLD.



BT GlFevedlesT Hemeul LGS 0.1 mm 6meyLD, 2 L6V LIGE)

SIS SLLFLTES 1000 mm 6TeYLD 2616l BHIFLDL| Cl&F6V6016V

@\ (mH&I, CILTHSHLTE &em6V MMILD 2 L6V LGS GC&FmHgl 0.1 mm
S|6TT6Y6IT6IT [HTLDL| Cl&6v euen T GleusuGeum| aNSLOMETT 2616 &6TTl60
BITLOL C1F6V&H6IT 2_61T6IT60T.

L5185 eTerf &8 &600T600)|8 (8 ©1& WD 6(T &H6vfl Cl&6v - (LpLevL.
& (H6YMITS 6TEVEVIT (LML (ETHLD 6CrGwim(m Gl&ev L (HGLD,
eteorGeu GIB(MHLILY GCamfl (plevL & Gluflw 6 &e6vfl Glgev
9L(SLD. §(Ih 6UemS HL6V LIME (caulerpa taxifolia) &ILLSLL 15 cm
(LP&H6V 30 cm 6UEDIT 2_6TT6TT o(1F ClF6L 2 uIflwm@Lo.

2 608556V 2_61T6IT B6M6sTS G| 2 Ul 60T 611 65T &)6118 8 (LPLD
@UGCUTLPE @) &HemetT Lilgs g Cl&TesoTly (HEs(SHLD, 6T(LPSH &

Gl & TEBOTLY(THE ()LD LD S{6m68T6U(HLD @) HS §2(TH GlFeL6eVITS

@) (HHSISTETT 6UHGI6TGETTD. HSTEUS] HLOLOIEST Y TLOLI {616
0.12 mm 3{6meY6Te 69h&ewn| 6L 65T(sperm cell) @) 6n6wsTHS & (T
(WPpLemLul6sT y6emGeu. Gleumib 0.12 mm y6medlev &6v0T650)| 568
HeoliLL s Fm| s semellm @ semenm GlFeveuss @)\(HHS HITLD
L&&I LT&HESH6V &M 200 6U6m&WIT6sT 611186198 L0T6oT
CIFVHETTHELD SFLOMT WH&EHENT B lgU6v, eTevsTessl18H6maUll6L 30
@eulg Gamy ClFsusemTEHa|Wb HHGUTEHW Cl&F6V0oL)
S6mellM & (& eTLiLily 2 (HLOMMGesTTLD?




0.000000001 gm. 3.5 kg 60 kg

1 2 4 8 16 32 64........ 30 iflevedlwest GlFevas6T

() Glgev @\ revoT(h) GlFeveVTE LD, D6UeST6voT(H 4 C1&F6VEHETT 6T6BT
LB6voT (HILD, LBesoT(h) LD LIGLILIEOLH&| LI6v CaIMly ClFV&6ITITE (L (LD
L0601 60TITE: 2 (HLOMMISBIME]. EOTTEV 69(MH Gl&F6V L6y G&sITLy
CIF6VEETTS LG LILI6nL6UG] L (HLO6V6VTEH| HAHHS G Cl&6v LIV
euen & WMt blFevevmaa L LNfl&HIMgI. sevor &(HedlLfl, Gleuesst
Senrr, 2 .5(h, BITE(S), (P& (S), 2-6T6MMmRIENS, 2_6T6IThIST6V GLITesTM
LM 2 MILIL&6T HmID @5&Hs 156086, HlemTuiTsy Gl&s6v,

@& WGIFEV&HETT, LPER6IT GIFEVSHETT 6T60T &M 200 61658 WIT6TT
&65718,8|6ULDIT6sT C1F6VE 6T BiHS 6T Cl&F6V6016v @) (HHG)

A& &I @eusurm GlFevseT LNiflujb Gurg] @ emeu
LI6v6U6em & WIT6DT LIV blgsvaserflest emismm Fal(h) Gedlweurs
@6v6VITLDEY L& CHISHSIWITS, §2(LPMISEDLOLIL|L 60T 6TMRI(& 6THS
ClF6L 6THS B 6TTEYE (S 6THS (PEOMUNEL LG LILIen LW GeussoT (LD,
TLICLIME| LG LILIEOL 606V [HM|58 Geuevor(hLb eT6sTm

691 &) (LPem M & (6THL63T Gl&FWIeVLI(hl&l6sTM 6DT.

@ bs CHIsHH WMt Cl&F6V GlLI(THESHSHSH60T SITTF650TEH 60T M6V &T6dT
L063f1&H 60T 63f1& 2 (HEUSSH6VID DM M 2 UNTHET 56878 65T
(LPEBMUWITEST 2_(ThH6U S{6MLOLILTIEY|LD @) (& E60TM 6oT.



euen T (P MUIeVeVTE Cl&F6V0ILI(HESLD CleumID F601& (&6 W 6n6v
2 (HEUME (&G HNNIT (LPEMMWITEST 2_(THEUSHENE B{6V6V.

N
‘ Crprsd

Q(PEIEMM 61&6v GILI(HESLD

@nhs W& CrHIsHSWTesT 6lFev GlLI(HEELD eTeueUmm)
HeOLOILMIS MEI?

Glg6vedl6tT 2 6T 2 M|LiL|&6rflev 2 L& (T (Nucleus), flGLmGemDd
LMMID eMWLCLTSTeTI LT @Hs epesTm, C1&6v
CILI(HBHHSHSH 6V (PSHEIW LII(G 6L &EI65TMETT, 656U 6TEL6UITM)

@) &6m60T GCIFUILGTTMEDT 6TETLIENS FMM| 616T&HSHLOME LIMTLGUITLD.

2 L&(m (Nucleus)

DNA, s86tT(Gene), CrmGLmGambd(chromosome), L g6rf1&
9816uLd (Nucleic acid) GuTesTM &Fl6v EUMTENHHENET HTLD CaHeTal)
L g (mLUGUITLD @)6m6u 3{6565THGID Gl&F6V60165T 2 L& (Hal6v

> 6T6ITesT. 62(IH LlIFEVE06ET 2 L& (HGeU 3HG 61&6L 6T8|6UTS
GeuevoT(HILD 6TesTM)| SHTLOMEs &SN G| 2 & TI6eseTSH M (S estls
GClF6L60165T 2 L85 (THEW16V 69(T (LP(LP LD6BF1&H6m6nT 2 (TH6U MTEH S



GH6016LILITETT HEMEBTH G| HEH6L6V8 (6THLD @) (THE (SHLD.

LTS &6V 6201 62(H &(HYMM GCIF6V eTeueUTM)| 61186118 LOT60T
FM& (G0 MW 200 6U6DSHWITEsT Cl&F6V&6TTE LNfl&Hl65TMEDT. Q4 TLDOL
&(hH Gl&6Vedl6v @ (KBS LNl GCIFL&ET 2 (HeusSlev, blgwedlev,
S16MLOLILTIEV LOMMILD f6Ta1l6v (PMMIEY|LD eTeueumm)| Geum L (h)
@)\ & eTm6DT?

mlen Tuirev Glaev @\&W Glgev Fmbrs Glgsv

@eueumm| G GlF6V a9&HeN&HLOMesT ClFEVS&HETTE LOTMI6USHM (&
618 (PE&& W STI6voTLD 2 L & (HeS16v 2 66 DNA.

§2(H C1&6V60160 2 66T DNA 6T60TLIG| 18 Glosvediw HTedlenLpemwl
eJlL GleveSlwseTs ClTESLWTS &LOMT 2 LLY (@ bhHlw sFrmeif
LesflgesflenT 2 Wrsens el S &L ) HEMLPenLILIG]. B{6016M [RHITEV
Lbgl GUITeL 2 L& (hHellev @) (hH&(&)LD.

CITHSHLDME Gleum|b 0.12 MM H6V6V | &H656T650)| 868 L|6VLILILITS
Fm| &ITF 6me6mer GlF6V60168)|61T 2_6T6T 2L & (ThHeW16V 62 (Th
&561165T 2_WITLD 2 616 ( 2 LBLLIT) DNA 26618 6T60TMIT6V 34



DNA eT6u6U6T6Y 61L06L6S WIS TEELD, [HILLILDTHELD @) (HEHEHLW. @ HS
DNA -69160 &IT60T [HLD GILOTEHS 2 (HEUSHH M (LD, 2L 6|8 (&L
G&H6EMEUWITETT HEMETTHSH| &H&H6L6V8(6THLD 2_6TTET60T.

L065fl& 2 L6616V &MY 30 (LP&H6L 50 @6eVL& CaHmiy ClgF6ev&6T
> 6T6IT6sT @) [H& H6M 6T G| 0 F6L&61Tl6sT DNA - &6m6TW LD
66TMEMEBTHSHTEV BieuM M 65T GITE S Hemd LL8ueS)(Hbg
GFWen|&H @ @6OLULLL HTTHENS LIV(LP6HMD &L & (S)LD.

GlFev LNiflg 66T CLITE)| 62(H ©C1&F6V GILDTEHSLOMES &65T6n 68T
916016575 G| G1FEV 2 M|LIL|&EHLE0T NTH 6w (H &G Cl&T6T(ETHLD.
Gl&F6V60160T 2_L 8 (TH6116V 2_61T6IT DNA -61{LD &H65T6m60T (L (LDEMLDITS
6T & LOMesT &HeUMm|& (eTHLD @lesTm) LNTSH GlW (h&H & Gl&messt(h)
@\ revor(h) Clgsvssemmas LINiflw Geuevor(HILD.

ST blFev Gl GlgevasT

@ &lev gameug Flmi Heum| eFymL(HImTUIN6sT 3i&HemesT Ol&F6v86IT
HreoteGeu Fifl 1&g Cl&mem(EhHLD. DNA LNFH 6w (h&&6516v
H6UM| 56T &ifl Q1&g C1&TEITET (PLYUITS 366 @) (H (&L
LLESS6L ST blFevedlev @ (HHS Niflhe CFw GlFsvaeT Gluiflw
&GOMLUILITLLg60168T FMLI(H &G eFCl6oTenl60 DNA -61160 &TesT 69(Th
ClF6L 215 65T UMM (G ©C&HEmELIWITETT B{60163TEH G

HEHELUEVE ED6ITIL|LD 651618 ) (& (&LD.

Fifl, @& DNA -6l60 86160 2 6TTeTg)| 6T6esTE CMTGLD 95| 6TLILIg?
eTeLeUMM)| 2 6TT6g1? @& en6tT O\&IflHg)| Cl&meTeU&HM (&) HTD DNA-
el6oT emwLienLl LMmM) Gl1&B G| GCl&meTem GeuesoTigW|6TeTg|.

DNA 6T63TLIG)| [BITE3T (S PLP6VEFaM)|&61Tl60T IS TLIT (@)emerorLILI 6T Ten
2 (THEUITETT 6Q(MF [H630TL FMId60] GISTLIT. @Q\H& 4 CLPEVE Fa )| 86T
SilgemenTest (Adenine), SWiLOlest (Thymine), (&6Uementsst (Guanine)
MM en&LGLTEl6oT (Cytosine) eTerfl6nLD&&TE HITLD @) &6m68T A, T,



G, C stedTm)| Gl&smeTGeumid. @ &6V A eTLiGLITS|D T-wL 68T L (HGLD
@emsvoT b 318 GLITeVEEU C eTLIGLIMGILD G-UL65T L (HGLD
(2 631650T | LD.

@b BIT6oT(E ATGC CPEVEFaMIHET O STLIFH TS o6V
Lg&&L(H 316mLILN6Y H650TL GI&TLIT FRISHle0WITE: @) (& (&)LD.
@5 HesorL &miled O\ TLIfletT (T LIS ELD 6THS PLPEVE Fa )

2 _6TEITG&HIT 2 &H60T LOM|LISSHLD HSH6T)|6MLLLI @)6m6sT CLP6VE Fa M)
@) (H&BLD. (I LISESHLD A 6T65TMITEV LOM|LISSLD T. | GCLmevGeu G
6TEsTMITEV LOM)|LISELD C L (HGLD @) (8 G)LD.

@mbs A-T,LMHMIWL G - C @) 6016T0T CLP6VEFaM|&6T (Base pair)
HILLSLL 300 Camig @) 601650161 62 (T bl&6V6016V 2 66T DNA -619160

2 6IT6MTS.
%\' . e 30D 8&«7_ ..

L AT Lumey G0y

@& 300 GaITly @ emessT GO &HENEITLLD Dem6U 6TTHS
eurflemauile DNA -a9l60 jemowl GlummieTerGCHT HCH
eurflenguilev B ClGHTLENT suflengFlL(hSHS (PWESTDTTSHET.
@b (PWMHEFE 1990-340 24,650T(H DNA-69163T &LP6V Lilg &8 L (h)
Si6mLILNemesr &Hevor(h Llgs s 6191(6h(6hTesl1&H 66V 6@ (FHEUTT60T



euUITL&6oT (Watson) &emevemiouiley gleumigsLiuL(h), 13 eu(pL GISmLy
S TTF &G LIS6oT LevGeum| BTL(h 696 (ehmesflserflest

2 gedlu|L6oT 2003-94 1D 4680T(H (Human Genome Project)
GCleuMMI&TLOMES (WPLg&&LILL(H 6sfls Glgev DNA-69165T (L(LD
eleurmiss ehid (300 Gasmig @lemsvor Geomigsserflest euiflems)

CGCAAATTTGCCGGATTTCCTTTGCTGTTCCTGCATGTAGTTTAAAC CAGA**CTCA

GCACCGGGTATCATTCACCATTTTTCTTTTCGTTAACTTGCCGTCAGCCTTTTCTTTGA
CCTCTTCTTTCTGTTCATGTGTATTTGCTGTCTCTTAGCCCAGACTTCCCGTGTCCTTT
CCACCGGGCCTTTGAGAGGTCACAGGGTCTTGATGCTGTGGTCTTCATCTGCAGGT

GTCTGACTTCCAGCAACTGCTGGCCTGTGCCAGGGTGCAAGCTGAGCACTGGAGTG
GAGTTTTCCTGTGGAGAGGAGCCATGCCTAGAGTGGGATGGGCCATTGTTCATCTT
CTGGCCCCTGTTGTCTGCATGTAACTTAATACCACAACCAGGCATAGGGGAAAGAT
ITGGAGGAAAGATGAGTGAGAGCATCAACTTCTCTCACAACCTAGGCCAGTAAGTA
GTGCTTGTGCTCATCTCCTTGGCTGTGATACGTGGCCGGCCCTCGCTCCAGCAGCTG
GACCCCTACCTGCCGTCTGCTGCCATCGGAGCCCAAAGCCGGGCTGTGACTGCTCA
AGCCAGCCGGCTGGAGGGAGGGGCTCAGCAGGTCTGGCTTTGGCCCTGGGAGAG
CAGGTGGAAGATCAGGCAGGCCATCGCTGCCACAGAACCCAGTGGATTGGCCTAG
CTCFGAT“'f"'TGAGC'CAA"AACC‘C'C*.CTCTGGG*GG*AGCFGCAGAGACGGGAG
CAGAGCCGCAGGCACAGCCAAGAGGGCTGAAGAAATGGTAGAACGGAGCAG
CT cG GATGTGTGGGCCCACCGGCCCCAGGCTCCTGTCTCCCCCCAGGTGTGTGGT
GGCTCTGGATGCCAGGCATGCC C’T-:f‘CCCAG»‘CATEAGG*C*QCACAC"TG"’&CAAC
ACGACGGCCGACTTGGATCACACTCTTGTGAGTGTCCCCAGTGTTGCAGAGGTGAG

%IDGUGD'GTUU@QQUI_I_QJ

...300 G mig
DNA @smsmrr (ngrru; QJIf]GlS)ELILIO@QSG\S]GUI’ @(h Lorrg,hﬂ

BHeNev G Niflevorigmi levGLg Guimev ABCD &LIL|LD
HEUMILOTE 6UHG| edLellevemev. @) &| &mesT DNA (@) 6m6sor
Gaomgserflest sulflemaliL(hH&Ha96v W& e Fmlw mhif.

@&lev AT, C & G mpl ) OHTLFFFIWITE 6UBH S|

Gl &TEvoTLY (H S (GHLD. @B 6uUflengLiLI(h 886016V 6T6flenLD&H S Te

@ emeseT COMY&HETTS (HMSHSHTLO6EV &6vfl 68 6T(LDESHISH6ITITS
LLHGW seuflemaliLhSSHUL(H @) (HSELD. J6I6TETMITEL A 6T65TM)|
@ (HHSTV G| TLIGCLTGILD T-UL 60T CHFFHEHISTET @) (HE(GHLD S
Gumeu@eu G-ugl6sT @ 6BI6TTT C, @& LOTMTHG]. BTLD GV MY &H6ITTE
GMILNIL HlemesTs s mev 300 Ga My 6T(LPSH G158 (6THE (8, LISH6vTs 600
CaITly eT(LPSHSIHET SIFFI988 GeuessT(hlLD. (((hTLSLD Cl&MeTs @H&
ACTG 6TesTLI6UT [BIT60T(S 61SLoMesT Geud)eLpevs: Foam)| & e6rfl 6T
(chemicals) sterflw (&MMug(h).



Q@b& BmeorE allgwment (A, T, C, G) Geuslepsus gamisserflest HevorL
gmi&led) OC\SMLIT HIT6sT 62(ThH (LP(LP 2-UN6DFULD 2 (H6UTE GHEUSM (S
D _630TLITE0T 8616V Y (5LD. DNA-6163T (L(LD [HET(LPLD &H856116V861TITEV
Hlemmb| @)6V6VTD6EV MG TRIGE Fm| Flm| L(GSHH6TTs
HEHEUCVE 6T @) (H& G @HS FlM| H&H6L6V LiG S enl &mesT sDest
(Gene) 6T68TEIMITITESHETT.

2 SHMTesTHSHIM (S, SHTSSHLMM 6TLE G| 8861160 6uIflem & wimest
31601163 [B(HEN6V TS (LPETEMET UTTHENS {6006V
Gumev, HevoTL LiLesTmM ATCG - ullest GI&mLfleoT @emLudlev LiwlesT
SIS lgll, 2 L6V|&E CHeneuwmest clgwensy Gl&wiw|b ATCG
CISTLT @)(H& &L @5IGsu Best (Gene) 6TedTMENLPSSHL(HSIMG).
@& et CILOTE & DNA-69165T [H6T&H 6V 2%-8(8)LD (56D MEY.

215 MeUG| 6(F ClF6v60l6sT DNA -6al6v 2 6TTer [HessTL ATCG Gl&TLIT
eurflemaullev 98% LILISTHMHTE H6V6V G| @) &I6U6DT Bi&H 65T
LwesTUT() (LP(Lp6mLDWITE MIWILITLLD6Y 2 6iT6mg). Gleum)b
2%-8(&LD (&6 M6UT6sT 6T Geu 23607 6T6vTLILI(HILD H&HEUV 2_6ITETS|.

leueN L& TN H @) &L &L (865 65l LT eLREnariog Lo ... ...
P oy (Gene)

ATAAGCCGTACGGGCTAACGTTTCAAACCTTGGGGCCTAACTGACGTAGCC
CATCAGCA ..o e,

ererflend & (&) W& Fmlw GG mLiflenssst SHest sTedTM)| (@) M5

o myeseT L(H&SLILIL(H 6T 46oTT6V 2 6vsTemLouiley 827

@ enevoT GMY&H6T emesiTerLdls FlNlw SBesT (PSH6L 24 @6VLELD
@\ emevor G MY 86T 6UenT 2616 W18 GlLIflul SD6sT 6L6mIT

L063f1& C1&6V6016V FM& G MM 25,000 4LUNTLD B60TSHEIT 2_6IT6IT6DT.

&ifl, @b& 300 CaTly @ enevor COMig&H6T 2 6T6IT @)L 65)L&rLO6V
SiemLILenLW &L 2 BLLIT Hempeis HesoTL DNA &gl
@emLp Gleum b 0.1 mm (&T&F i6me) 2 6iTem bl&6vLedlen |6V H&Hl6v
L&V 6(h LIMIE, (HITFIuN6sT LIGHE6V 62(TH LITELD) 0.01 mm 6mey
2 eTem 2 L& (Hedlev (Nucleus) LI6V LOL I, LOIgH&I, S(HRI& L&



OB (HBHLTS SILLSLL 6(H GlLflw ellemerwimL(h) 60L& T65TSHeM S
FNW 6m& 6T B 6T6Y, & (TH(FH6UHM (S () 60)650T WIS
F(HESH6VLILL(H @) (H&ELWD. G| @\H& HevsTL euiflengullsy

o 6iTem @lemenor GO & 6T (P (LP6UGID aumleroGLmesT (Histone)
eTeoTLILI(HILD 6@(F 6U6m & LGITTLLg60TT6Y (FpLILIL(H) LITGISTLILITS
@\ (&G LW. @ b5 amlenyGLTesT LiGTTLLessT DNA (@) 6m6t0T

Gy &H6eM6T LITGISTLILSMEHLD, & (HEEFHUSHMEHLD G5 6061 WITesT
CuTg| & (HSHHIW @lenssoT Gy &Hemer L6TeusnL W Gl& 6 &M (&L
(To coil and uncoil) LwesTL(HES MG

@& euflemawimest ATCG (DNA) GlsmLIflev, 86T eTesTLILI(HILD
55616V 6Uiflems(Gene sequence), D651 S 2 L6V (P(LDEUSILD

2 (HeUMeUSHMEMesT Geusnsveml sreveumm| GIFWSIMGI. @QHS
eulflem& eTeveLmm)| LO63F1& 2 L 6063T (LP(LDEMLDE (HLD HE&H6U6VTHIMG)?

@ens Yiflhgl Cl&meTeusm & (P&Hed6v L6sfl& 2 L6V 6T&6TT6Y
26015 eTeoTLIEnNS LIMM) 615 flhg| Glamemer Geusvor(HIb. L6vf1&
2 L6V GIFELSHETTEV 46075 6T60TLIG| O1&FluLD. @I ClFeV &6
HILLSLL 65 % EITeY|LD LD L|CTmLigssTmen|b (LT&Ld),
GClamLlNesrmey|d W& FlMlw y6mey Wl6sTTeVeN MHM)LD
STTGLTenaMLCTL (LT FSHS]) B)6061UH6ITTEV 2,65T5)]. 6T65TG6L
§2(Ih GlF6L 2_(HeUMeUSHM (& G em6UWIT6sT BT, LjGTTLLe60T,
GCl&mLIL, mey CILIM(HET @lemeUEmeT BITLD 2 L 6)& e (ETHLD

o e5oTeN160T CLPEVLD GlLIM|SCMITLD.

&My 30 @euL&L GaTy Cl&FevssensIT blgsmesorL GL(Hulliflwimest
65l 6T GlLIMG|6UTs: N, CoHTEHIemW, FT&HSHeNT GCLITESTM LOM6Y
GlLIM(pL&s6IT (Carbohydrates), Li(HLIL, @emm&d], Limev GUmesTm

LT &MmI&6IT(Proteins), LOMM)LD 6T630TGl6voTlL, @6mm &8 GLImTesTM
GI&MPLIL| (Fat) 2 65076 6U6MEEED6IT 2 L6 &T6ITES 60T M IT6T.
Lo6vf1&60fl6oT 30 @ 6VL&FLD G&ITlY ClF6VS(ETHLD §R(TH P& FaL(h)
PWmEFFIUN6V 6(HmISH 60168THG] @) HE 2 65876 Ol LIM(THL 6016

2 L GI&M6ITEUSHMETETT 2 L6V 2_M)|LIL|86D6IT LD,
CIFfILOMETTSH S MSTEDT 2 M)|LIL|EHEB6IT LD 2 (THEUTEHE

OIS TETE63TM6TT. 60TV @G 2 6516y 30 @ VL&D GaHTlY
ClF6V&6TTl6V 66T 62(H C1FELEY|5 (G 2_658TELMEHLD GUITSH| HSHM (S
ML 2 650T6M60T 3616 L& Ol& FlMIW 36Teumss 2 6oL LIL
GeuevoT(HILD. @) &1 C1&FfIMEDTLD PLPEVLD HEMLGILIM|EG)]. LOTEY] 2_650T6Y



216V608)| HTTCLTEnaMLGTL -8 (EHbsmen (Glucose) QL& L,
LTS {60608 LCTTLLessT -HGesTT LdlevomaseyLd(Amino acid),
GlampLIL - GlamLiy Sjbleuwmsse b (Fatti acid) Gl&svgei

STH 5G| ClSTET(EHLD 26165 (F 260 LI(HSHIMGI.

Gluflw 2 _svoTeY L& &8 eT6rflemLoILITesT2_6TBT6
sryumsmamL Gyl > (BEHSEGHETEN

LG mLLe6oT >, S0 GeoTT L6VLD
GlampLiy (Fat) > ClamLL SiLblevld

@hs 2 enLssUULL (61FF&HS) eTerflw 2 6toT6) 2 L DLI6V 2 6iT6IT
316016575 G| L1FEVE (6THE(GHLD CIFfILOM6sT 2_650T6Y LIT60I&H U6V
BBHE QUHSHME 2 MEhFUILLH QTHSHHH60T eLpsuLd
216016015 G| C1F6VE (6THE LD 6T(H&H G| blgFsvevLI(H&HIM&)|.

6518 GlF6L6S16V 2 6T DNA @IH & sT6TflemwIme & LILILL
2 _esoTelllement MM GlFev 2 M|LiL|&6TflesT 256U 60T 6(M
2 (HLTMHMLD O\FWSI MG, HSTEUG] BITLD 2 L CISTET(ETHLD SHITEUIT
316V6VG| LOMLONF - L G TLLg65T eT6rflemLowlmest LOGesT BiLblevLms
LrmmUULL 96oT6oTTT, @ H& LI GeoTT LBl6VMmIGEIT 6sf1&
Cl&F6V6Y|8(&)6TT LB6soT(HILD 68T C&FTHEI LD63f&HE0)I 5 (5
Capemeuwmsst LiGTTLLg60TITES MM MG

O

O)orivna L2 O
0P, e O 0 O
L/\‘/.‘Jé—\-@ﬂméba’ g"’_\r : i
LGrmLiieest O GerTIT Y LB 6VLD qumo aua()

66l emLOWITE O\ &FITEITEOTIT6Y, [HITLD 2_650T600)|LD 2 650TG6U [HITLD.
EDFOULD {6V6VF)| DIEMEEULD 6T&|6UTUNET)|LD B{6M6U [HITLD

2 | Gl&meooTL LI163T [HLD 2 L 6VITE L6sT1S GlFeu&eIflenT Glgwevmsy
MM LIS MEI.

& (LoLD >5[@1m(m > W0



5(HLOLD 6T60TM EUMT&HENSHEMW BHITLD 2 L Gl&TEM(EHLD 2_6vsTa 6V

2 676l L|GCTTLL.61)|8(& 2-STT65oTLOME 6T (h) & &8 6l & MEvoTLTEV &)
ClFflmeTHSIM (G LNM G &6ofl Hesflwms 2 enLbgl 's", "(H', "b", LD
6T60T [HIT60T(H) L C6oTT LB6VLDTE MMISIMGI. @HS &66f]
gesflwmest L GeoTm 3iLblevld el & GClFevgerflesTmev

2 LGlameimeruLl(h Geum| 6u6m&UIN6V LO(HELD 6T68T LOMM MY ULIEDLOE S
LIL(h) Lo68fl & 65)18(8) 2_6voTLIT60T L|GITLL965TITE MMISIMEI.
@e6ueur@m L6sfl& 2 L6V (P(LPEUGILD [BITLD 2_630TETH)|LD 2 650T6Y

o (HLMMMWD ClLMM| 2 (HEUTSI M.

2 _650T6Y, 2 L6VM(GLD @HS MMMLD, 2 6MLSHSHLILL 2 650T6Y @)L LD
rmm) CamreasLUILL(H eTeueurm| 2 LevTSIng], @ bhe Geusnsven
ClF6V&6TT 6TLILIG Gl&FWI&6oTm6DT?

GITSH S 20 6B WITET HLIG6TT LbleVLd 2 6iT6rg) ( @) &l6L 11
IO GesTIT ILblevmigemerT BHLD 2 L Gev 2 MUSSH) ClFuIg)
CI&TET(EHLD , LBGLD 9 LB CEBTT LO16VMHRIGHET 2_650TEI65T CLPEVLD
HLD& (G Hl6LES GILIMILD.) 26 6T(LPE G556 blgmevorL 'ABCD
eT6LEUITM)]| LI6V @I6VLELD 6UITTE 6088 6016IT 2_(HEUTEHGH S MECHT 5
GumevGeu 20 LI CeoTT LSV 6T GleueuGeum| aNGLoms:
66TMEMEBTHS| 2L 6V)| 85 (8 ©&H6m6U W T6TT LISV @I6VLFLD
LGrmLieesTamemnsl 2 MUSSH) GlF WG| C&meTdleoTment. @\bHs 20
IO G6oTT LON6VMRIGET 6THG (PemMUuilev @ emesor GevevoT(HLD,
6THS SILO1G6oTT LBl6VLD (LP&HES6Y, 6THM (& LM (&) 6T& ? 6T60TM
5861608 61T DNA -69160 2_6TT6Tg)).

ki]} X u DNA-%&1 Na§
P IP
GAG CCC TC ic AGG C —}é&Squﬂ“f

Codons AT

@ ? @ @ @ ? @"—’974@”70'””’”



DNA-el65T 'ATCG - auiflemaudlev, GCm@&@mILNCL @GmIuiL () euiflens
(Codon) g@6ubleumestmbd, Flev HMILILINLL HOGeoTT LblevhiIGHem 6T

LLHGW GHMIWEH CEwS Mg

o HMTesoTsh &M (G GGy 2 6T LILG &6V GAG 61651 M (HMIUSL(H)
surflem& (Codon) Glu - eT6dTE M A GesTIT B LBl6V& 608 (FHMIUI(h)
GClEWSImg|. GHMIUI{H Cl&FwSm &) er6oTLIS6DT GILIT(HIT DNA -al6v
Codon 675 euiflenguilsy Si6nHGI6TMNGCHT Hems GILIM(HS S
&meoT L0 CeuTT iLbleVraigseiT suflen gL (h &L (h & 6sTm 6.

9O GeoTT LblevraigserflesT @\h& euflemaCw 6| LGrmLiessflest
6UL96UE 605 WD, CIFWEmeV LD STLOMesilSHEIM &)

SI61GeoTT yLblevraigserflest euflens el LGTTLIeEn) 5 (S
eULeUSE0 S O\&T(HE&ESIMG?

DNA-69165T Codon-4,60 euiflemn&LiLi(hSSHLLL LI G6sTT LOl6VHRISH6TT
518 (6TH (&6 Geudlellenent L|flé&lesTment. 2 & mresst&SHm &,
SILO1GeoTT 3L0l6v 6uIflem&ullev 2- 241D 6T6v8T L G6BTT
SILB16V S S M (HLD 9- LD 6T630T HLOIGEsTIT 3L 6VSH S M (G LD G
FILL @)/(H& &L CLITg] Hemeu @\ T6voT(HILD 6R65TMITE

@\ ensoTS: &Hl6sTM6DT, 315 CLITELGEU B LOGEsTIT B{Lol6V 6UIflen &
GClamLIflev CleusuGeum| @IL&&l6v 2 66 HLOGEsTIT LoV hIGEIT
660TM| 861 B TesTM)| FTESLILL(H Fhighled] O1&TLTTesT ..
(SIH1GeTT L8l6V) 6uIflem & 62(H (HMILLILL 6Ulg6USHNS
SIOLEIME).

©
B oo —>




gm0l CISTLT 9.9 .6uflen s 6ULg6ULD ClILIMM .

® 6%3
N

RO MO,
02,0070 »
20220

N VoW

0 C0)"

ulgeULd GlLMM LG Le6oT 2 L 602 MLIL

6060TM)|& (&L GLMULL sugeuLd GlLMM HLOIGesTIT 3LV kg6
s60TM)| C&FIHG] (I 6ULg6ULD 2 6oL W L|GFTLLe6sTTS LDTM|E&IM ).
@\ g rEIflumest eulgald GluMM L6V 6uens L|GITTLLe6sT861T
se60TM| GCHFIHG| 2 L6V 2 MILIL| 2 (HeUTSHIMGI.

@eusumm)| BT 2 L C&T6IT(STHLD 2 650T6116V 2 6iT6M LG Le6dT,
SO GeoTT 3iLblevomss LMMMLD GluM M) LN6sTL] DNA -69160 2 616
Codon eLp6VLDITE L6sfl&H6m)| 85 (8 G em6euWwmesT L|GTTLLe6sTITE
LTMHMLD ClLMM| Hem6U 2 L 60)60T LIMGBIGEITTE LOITM)]|E60TM 6.

@ em6u e BT 2 65sTeR)|LD HTFELTemaMLGrL (o6
GILIM(RH6IT) (8 (6TH& s merums: Gl&flmesTd GlLmm|, Cl&evaserflesT
LeLGeum| GCeLemevss (ETHEE T Y MMeEemeV, ( LG TLLessT 2 MLISS)
GClFww|b Geuemev 2 L LIL) 60l GLT&mesTIgfIWIT 6T60TM GCl&F6V 2 61T
2 miUest 2 gl L6oT 36T lSHEI MG 2 655161916V 2 6161 Gl & M(LYLIL
GILIM(H(EHLD (Fat) 1ML SLBl6vdms GIFFImesTd GlLmM) &lev
euen & M mFGLomest ( Hormone) 2-MLISS)& &L, GaLol&s LI L
QLMHMEVTSEE|D TMISEIME|. @HsH CHFBIGHSLILILL HMMEVTsH
LMD GI&SMIPLIL| 2 L60163T HeUEFT HTev GH6m618 &, C&Hemeu W mest
SLMMEMEV (&) (EThEG&HTENME MMM Hefle&EH MmE|.

© HIMessTSHSHIM (G L6916V S MU (h) C&Hmev FlmuiLiLy
FMLULL L960T 4mI(&, CHTEL CIFEVEET 6ULPSE LT B6USHHEMS,
STLIg6V|LD N6mToUTE 2 (HeUME) HHSH AHgLILL QL Hens G&HTev
GlF6v&EETTeL HITLILN LITg|&HTES GeussoT(HD, @ THS & 8156516V



& (H &8 CeHemeuwmest L6V euema W mest (Thrombin, Fibrin, Platelet)

2 uiliy GeudL1 Clum(mLEemeT (Biochemicals) 2 MLI&E) Gl&wiw
Geu6toT(HILD, g LILILL @)L &&)6V [H6voTH (THLI & 60161
SIPIILGMS&TeT T FLIL FoHlemwl(Immune system cells) &TesorL
Geuevor(hb. @ LLTHf 2 L6y|8 5 CHEMmEUWITEIT 360655 &)
GeuemevEHemeTILLD DNA -61916V 2_61T6IT & &6U60&H6IT ELPEVLDTS
ClFV&HET GClFUIG| O& TeTe65TM 6OT.

@I 62(h &(h GlFevedlevy @\ (HH&| &M 200 6U6em&s WITesT 30
@euL g Gamy ClFVSETTS LiGLILIDLHE] LIGSTLOL MG 6l&6086iT
GCILI(RHE) 6(TH (P(LL 2-L6V 2 (HeUTEIMGI. @HS 30 @6V &L G&sITly
GlFeus6Iflen|LD, epev &(H blgFevedlev @\(HH&I LNTH Glw(H & LILLL
DNA -&TesT 2_61T6rg;|. @\6ueurm| DNA mmIb @\ &lev 2 eimer sHesfleor
Codon eurfleng ements g blFeussrflay|b G rSlflwims
Q(m& @ GLITg) eTeueUmm| 200 6U6B&WITEST 61918611 &LDTE0T
ClF6VE(ETHLD, 2_L6V 2 M)|LIL|85(6THLD 2 (MF6UTE 65T M 63T ?

SI6M68TEH G| C1F6V&H6T6Y|D &M 25,000 U uNTLD B6oT8H61T

2 L 6V|5 (G GCHem6UWITesT 6T6V6VIT LG Le65TEER6ITU|LD 2 (ThHEUTES
SWITITE 2_61T6IT6nT. @leummIeD 62(h Gl1&F6V 6T5|61ITE LMD

Geu6voT(H GLOT &M (& 2-6voTL 6T 2D6sT&H6T WL (HGL Gl&FwsvLI(HlL.
LH& (perrer SH6sT&61T GlFWwevmm| @) (HEEHLD. @)SH6TITEV SIT6oT

2 L6016V 2_61T6IT 2 M|LIL|G6IT 6METTSHSILD 6TTHS 618 LOTMHM (LPLD
@\ 6tTM)) D& 65T 65T GoLEMEVEHEMETT SHIM6DT LIL Gl&FIES) 65TM 6.

86001650116V 2_61T6I Gl&F6L6016Y| LD, CLP & (58 (& CHEMEUWITEDT (CLPS(S)
LOL(HILD6V6V 6R(IH (LP(LD 2-L6V18(8 65 6m6LWITEdT) SD65TE 61T

@\ (HLUILNen)ILD, S6v0T Gl&F6V, &655T bl&F6V6VTS L (HGL HemL &l aen()
L(@&LIL6DLULD. @) Lorrgf)]lﬂ@u_l LOHM HEDTSS| G\&suas@u)
TEHHTEVE H6V|LD &630T, PLPSHETEELLD PLPS (5 S630T600TITE 6L LD

LOMTMITS].

eresTG6u LD6v1 & 2 L 606y 2 66 30 @leVL &b G&s My ClFev&serfl (LD
62(F (P (L0 LD6BF1&H6mI68T 2_(THEUTEH S Farlg Wl DNA -61LD & M) (8)600TLIT6TT
oB60TE (6THLD 2_61T6IT6DT. 62(TH C&HTEL LlIFEVE016L Bi6V6VG| Geum) 6TTHS
L& &6V 2 66T Cl&F6v6016V @) (HHGILD 6T(H&SLILILL DNA 6 (T



(LP(LD LD6BFl&HEMETT 2 (THEUTEHE ELVEVG|.
&Germmesfimi (Cloning)

(I LD6BFl&Hemest @) HS (LPeM U6V 2y 6v0T, ©lLI6vOT
(2)6m1650T61916VEVITLOEY 2_(THEUMTES (PLgWLLD. D631 2 L6016V 2 66T
g&TeU6IST(H GlF6vLE0IsV @) (HH&I DNA -eme6u L (HD Nifl& &)
T(HHH AHHEMETT &(Th (PLe®L U6V 2 616 DNA -emeu [H881a9L (h)
S15M G LHevns Nfl&g| sT(H&&SLILILL DNA -6016L 6816U8&T6V,
SIS &(Ih (PLEML 62(TH (LP(LD LD6BI1&H6TTTE 6U6ITTEF W6wLW]LD.

7 Cl6vTEETMITEL 6T6VEVIT GIFEVSEITIBVILD 6 68TEH G5 (LD ITEBT SD6BTSH 6T
@ (HLULSTL @& FTHSWWLTSIMG]. &(H (PLDL U6V
606UG & LI(HID DNA -69160 2_6iT6TT, 62(TH (P 2 U9\ (HEs (& C&Hemev wimest
96016015 G| 6018 (6THLD (HILLSLL 25000) GlFwevLI(heugmsy 6 (1,
WP 2w 2 (HeumsSImg). sresTGeu 6TH & 26t GlgWwisvLI(hID, eTHS
oB60T O1FWIEVLIL oL TG 6T60TLIG| D& DNA 6TThI(8, @@asaﬁ]g)@
SIHM(G 6THS W SHLOMETT HT6TITL 6V Hl6vL &I MG 6T60TLIENS
CIUTMISHSH| HEMLOSIME. &(H (PLEMLUN6V 65161 LILI(HILD

DNA -6 (&, &(F (LLeDLUIN6DT (F5LP6V 69 (T (S5LRIHEDISH 60 LI

D (THEUITE(&H6USH M (G) 2_680TLITET HT6TITLEN6V SI6TILILISTEY, HH&
DNA -69160 6@(I (Lp(LD 2-_UN6BIT 2_(TH6UTE (& 6USHM(F CaHemeuwmenT
6T6VEVIT SD65TES (6THLD Gl &FWIEVLIL (h) 6 (Th (&HLRHED & 65 W]

2 (HEUME (M.

215, DNA -el6v 2 66 O\mg s BetTa61fl6v, 6THE 6ot ClFWweuLIL
GeuevoT(HILD, 6THE 6ot ClFWeVMM)| @) (HHSH Geussor(hHLD eTeoTLIS)|
31ih& DNA - 691D (& 6U(THLD HITEBOTL D6V GILITMIHSHSI.

60T ? GlLiesoTesoTT? DNA-69165T LiMI(S)

6261 Gleum(TH Wesflg Clgsvedley|b Fiflwms 23 (HOrTELTEa L.
(Chromosome) Gy &6l 2_6iT6mment. (HGTTGLTGHFTLD 6T63TLIS)|
GleuGImmesTM LB 6VEm6V, Bl&F6v LNfl&HedesT GLITg DNA @6emLp
HeoTenesT SevLILTE LT 6T(HHH18 Cl&meTeusm & gaieumed DNA



@601 (P(LPEUGID & SILTEHWTE, O\H(HSHSHLTE & (HHRI&] 23
Goomig&6rmas MMl (HID. @B CIH(HESLILILL DNA @)6mL&m6oT
&ermCmGeamb erestLILI(HEIMGI. &Fifl, 218 eTetTer 23 G0Tlg (46) ?

GlLIssoTEBOf 68T &l6mI6BT(LPL6MLLL|LD, 24 6557165T 611 [H&H680)|61]LD

@ en6ttTh| &(H blgFev 2 (HeumE Gurgl, Flemesr(LpLemLullev
o 66l 23 (HETTCLTCHF TS EHLD, 691 H&H 6w 616V 2 66T 23
&HermCLTGCEmD&EHLD @ 6n6taThgl, CILMHSLD 46 (23 Georiy)
&GCTTCLTCHFTDSHET 2 66 &(IF C1&F6V 2 (HeUTHIMSI. @) HS 46
&CTTCLTCHFTLDS&HET 2_6IT6IT, 62(1H & (T Ll&F6L LIGLILIEnLHS| 30
@6V L&D CaHTIy CIFEVEYIEML LI (FLHEDHEN W 2 (IH6UTEHFHS MG

@1hs 30 @6V & GCamy Clgsuseifley|b 23 G0l (46)
&CrTCLTCEFTDS&SET @) (H&HEHLWD SHTG6TT? B4LD. 2 (THEUT(EHLD
(BHLHEOBHUIN6ET emenTsH G| 2 L6V blFeuderflsy|Ld &mudlest
FleoTeoT(LPL6mL U6V @\(HH&I GlLMM 23 FHormGL TG DS (THLD,
shengWler allbselaiey @\(hhg ClLmm 23
GermGLICHFT&EHLD @emestThE| 46 (HGTTGLTEF TS
@) (/& &LD.

216016V 62T 6o(h N Hl6N6V& &), L6V O1F6VGH6IT. BI85 6T60T60T
LImeV O1&F6vL&6TT ? (09 h&H651)|, Flem6sT(LPL6BIL) @)6tTLICILI(HESHSM(S
GCamemeuwmest GlF6L&H6IT L6V Cl&6V8 61T 6T6oTLILI(H &5 65TM 60T- 24, 650T
LIT6VITE @) (&G LILEFSSH6V alb&Hst0)| (Sperm), GILI6TTT LIT6VTS
@\ (&G LLFHH 6L Flemert (PLemL (Ovum), QHS @)(F 6Uen &
LImev GlFeu&6TeY|D 23 (HETTCLTCaFT&6T L (HELW @) (HEELD.
LOMM HEM6TTHGH] 2 L6V GlFevas6rflen|d 46 (HGTmGLTGFTO&6T

@) (5 (& LD.

46 HormGLTGEFTL&E6T 2 6iT6l &(F blg6vedlev @) (HHS)

NTH W HSHHEILLL Sien6tTHG| 2 L6V ClF6us6Iflen|d 46
&GrmGLTGambh&H6T @ uwisuLITabel @) (HEEHLD . eoTTeV HGH 46
&GrmGmGamD 2 66 &(H C1&6v6016L @ (HH G| LN FlHS LTV
GClFevserflev (Sperm & Ovum) 23 (HGrTGLTGET&ET L (HGLD

@\ (H&E TN 6(H LTMHM| (PenmUuilev (Meiosis) GlFev Lifl&6v
Bl&s D& M.

eJO\6BTETMITEL (FHLPHEDS 2 (HEUTEH 6V @\T6voT(h LITeV Ol&6v8 61T



(FlemesT(L6BIL, 61H&68D)|) @emessTHE| & (h Cl&F6v 2 (H6UMELD
CuTg| 4Hl6v FflLms 46 (&CTTGLTGCHFTLDSET @) (HE8H GeusvoT(hLD.
LOTMTE LITeV Gl&Feu&erflen|d 46 (HGrmGLmCaFT&6T @) (HLILT 60T
SI6MEUSETT @)6m6toTH G| & (T bl&F6v 2 (Heum@wh Gumg| 92
&CTTCLTCEFTD&HET &L & GlLIMID. HHHNEHW 92
&ermCLmGamb&seT ClLmM C1&6V (IF (FLLHEDSWITS 6L6TTEFS)

GClLMTG.

6@7510750‘7"‘3

5 DN

sl A
_— T

S C
_— G

ClF6L ClL(HBSHS S 6T (LPSHMLILgWITeT Glgev LNiflgev HlsLpadlev,
DNA (Lp(Lp6UGITE HetTen st LNTH 6w (h&H g ClemeTeusm s,
UFHIWITS, 2 L &(HeN6V 2 66T (FHGITLLLg6sT @ 6Ly (DNA)
CIB(HEHLWTE G (HESLILIL(H GHGrmGLmGamD - 98 IMIHSI MG
@nhg FHormCurGamaerfles erevoressll&Hens 23 Gy 3i6V6VG)
46 FHorTCLTCHFTLD 6TesTLIG)| HLOSHE Gl D. @ &lev 22
&CrTCLTCETD&HET 2 L6V Cl&F6V8 (6THE ST, 23 6ug| G iy



&CrmCLmGemD - Lmev (FHOTTCLTCHFTLD (&EvoTLITEY, GlLIETITLITEV).

@bs LImev FHGrTCLTGHTLD 9 6e)18E X Y eTedTm)] (SMILILIL
LHEI MG g Teug| 22 Gy 2 L6y (HermGumGamd wmm b XY
Lmev (HGrmGLmGam. eTerflemwwlms (22+ X Y). GlLissoTessTmas

@\ (B E W LULFSSH 6L LMV (FHGrmemGamb XX eresrm| (ML
LH&Im&), eterflenowims (22 + XX).

@5 o euaflest Cl&6veSl6vL STesT @) Ceuml X LLMMILD Y
GermGLrCaHT @\(HEHSIME). eTesTGeu 50%, X-&HGrmGmGa D
N h&Hstn)|6LD, 50%, Y-(&HCTTCL MG D 69 H&Heu8)|64LD 2 655f1L LD
@\(m& & L. CluevstessileoT Flement (PLeLUIlEL X- (HEFTGLTEEFTD
L (HGW @) (HSELW.

6TeoTG6U 8 (H6Y|(HE60160T CLITE| B60fl6tT 6TH& & etD)| - X
316V6V5] Y 6Uem & 6N [H&600)|, ©lLI6ToTE0T 63T &Fl6m 6T (LPL63ILUL|L 63T
@enesTEIMCHT Hems UMM IHCSH 2 (HeUm(@GLD Fl&r Y 6uoTT?
316V6V8| ©LI6TITETOTIT? 6T6OTLIG)| SITLOMEsT & &SLILI(HSIM&I.

GCI&F6L 6TEOTMITEV 6T6TTEDT?
(@) & 60T DjeuFWILD eT6vT60T? 6]60T LlFsLEmEV LM &G Gl&meiTem
G6L6voT(H)LD? () & 60T LILLIGOT 6T63T6DT ?



G&60TEIT 6TEBTMITEV 6TEITE0T?

@ hs Ca6Tellsg, sTerflemwowimsst (Wemmuilev e9lenLwierfle e
WPmUBID GuTg| FOHLUILILL FlTORIS(ETHSE (S (P&HE WILDTEsT
SITT6uoTLD Ol&F6Vemev LImMIW 6916TE &LD LDMMLD 60T M) (LP&SLD.
g GleTesTMTeL GaHEdTEI (Cancer) eTedTLIG| Gl&6v LNflg6v HlsLpallsy
gOUBHID Heumlest &miyesoromss eFMHLHID SL(BILLGHISS (PIgWTS
GClF6v CIL(HESHLD Y (GLD. @&HemesT CISTLIHE bl&evasiflev Lisv
LOITM| &6V&6TT [Hl&LEeTm68T. @ eumenm siflwims Lifihal
Cl&TETELSM (G, ClFEVEm6V LIMMIW (L (LPEBILDUITEST M) (LPS5(LPLD,
Ll &Hen|D SHeuFwomSImg). ereorce Ga65TE T 6T60TMITEV 6T6T60T?
eteor Gaerallullest eNemeH&HSHH M (&), Cl&F6V 6TESTMITEV 6TE0T60T? 6T63TM)
Ga6imelul6or 61916MH S HeuFIWIDTHIMG|.

Gr(HSHSHLDITS,

Cl&F6L 6TETTLIS| HEMEBTH G| 2 UINTSH6TTI60T Sl LILIenL U SITITLD,
ClF6v&6TTleT HLLemwLIGL FmmIuily (p&Hev GL(muNT euemIy

2 (HEUMS(GHSHIMGI. @ HS 616V &L LenoLiLy, &L (HLILT(hL6oT Folg Wl
GClFev LNIflgev LMMILD GCIFV6ILI(HEELD PV HI&LSIME).
Cl&F6V6016TT 2 L & (HEW16V 2 61T6m (G ML Le6ST @lemLp, Gl&6v
LNif1&60l6or GLITE| (HETTELTEHFTLTS WTMMLD GlLIMM)| L6oTL

WP peugid KNFHGlwhHssULLEH NHEMEI. @b GHGTTOL 6T
316V6V8| DNA - @ emLpudlev 6(h 2-ull(Hs: (8 Caem6u WmesT
SI60)63TEH G| HH6U6VE(STHLD 2360T eTevTLILI(hID G&smLmTesTas61fl60T
(Codon) suiflem&wings @(H&SEIMG|. @\ Hs GamLmestaerfleor
euflemaCw et s euiflemsuilev 3L0GeoTT LBl6VMmISETT
CamyasLiLL GeustoT(HID 6TesTm)| SHTLOMes &S MG]. 20 616D 8 W T6oT
GleueuGeum| N CeoTT BiLblevhigerflesT LisV 691&LDM6sT LOMMLIL L
GCFTHEME LISV @6V F&HE650TE ST 2L 6|8 (5 6860161 WIT6DT

LG mLiessTeHen6m 2 mLUGHSH O\FIIg| Si6m6U 2 L6V

o ML &emmelesTment. 2 L6&meim(ehD 2 651G 6l& & 86016V

2 60)L&&LILL(H Cl&F6u&emmey 2 (HLMMMLD GlLMM| 2 LeVTHIMG).

216016575 G| LlFEV&H6TTI6V 2 61T6T DNA-8&&61T16)|LD 3{60163T&H )
HE6LU6VE (6THLD (2D60T) 2_6iT6IT60T. ID65T8H (6THE (8, &Hl6vIL&H & GlLIM|LD
HITETTLEM6V GlLIMTMISHGI, 6THS MeoT ClgwevL(hHSHmGs T
SIHM & (G 600TLITesT LGTTLLe6n)|LD Bi60& FMTHE ©bl&evGeur,



2 MILIGUT Q6V6VG| O1FWGEVIT HEMLGILIMILD. HEM6TSH G
GClFev&ef e NFHCWhH &sLILLL 6GT DNA @) (HLILGTE 6THE
eUen & WITeTT Gl&F6vedlsv @ (HHGI Nifle g eT(h&sLILL L DNA -6916V
@\ (mBgID &Gemmssflm (cloning) (WemMLILILY 600, GlLI6soT

(2 60165TEI6VEVITLOEV 62(TH 2_UNEMIT 2_(THEUTES (LPLgW|LD.
GLoey by susflesT (HGTTCLTGamLdlen 2 sitem a&HHwmEFGL (X,Y)
M & &L 2 UIT Y6TTIT? H6V6V&| ©lLI6TITETOTIT? 6T63TM)]
Srwmesi&E M.










































































































































































































































































































































