T, et ARSI
P 2p.1% vt fReyfRmer |
Q¥ @ (Sfenieel) e @fite o7 g
.l (Smf) e qfer
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CELL AND CELL STRUCTURE

e

93 SIeEE ei =z (Key Words) |
@R rafmn ATSCATTGHABT ettt
[Ent TAREEE coAfeTse TG
SEENty  Folee afre Nefeenze fefresizs
| DNA cftees  c@albs e G S

s o Cell (5w Cellula9id @6 w%) (F4RT, Ay, cifed w9)
(s QTR A% Kytos- ! g i g (Aee | o+ freart 711G 2 (Robert
Hooke) svve Bt Cell *mfbea fexa wied sideres 9= @ AT S
TR A HAfTSET @1 Cell I @I T FRMEE IS 8 IS GFF |
QI A A FRMR GFOAG (@7 W 1w | 58 q20Iq oz w7y
(FICE N | @ 72T (1T AN(B e QT2 I S TN LEAfd '
:m;r%wmw | SIe Teoife, I3, (EE SR, [aey 713 @iw \Robert Hooke, 1665J
e |

Tfew (Y Tfen (w1 Tfem (9 SRS eqfeers
o : W ey 2 ey v @iy

e Mo, SRR el @ *NIAFI ST 7 (AT RTI5a1 IR (I G4 et bfers o |

i) Swanson | Webster (s5ab) @3 NCe GRTTR (S TeR Qs qIHCd (@ ¢ |

i) De Robertis (s5ab) €3 e GRMEF MofFE @ tofe IR qFHE (@I 90T |

iii) Sobo AT @ 3k Preafes (Loewy and Sickevitz) 5 o (@GR Wte =g 2Ta=y AWl
BT S IR A (RO N TATPAMC T GG G T (T |

iV) S SITER el ST, “ e smiEEe v et fafae ade MEGIEE @ I |

(T T GIACRT 107 8 TG OIS Tl ANOT 8 ArepeEwle, grencew 2l e s s<wgm

(MBI N Aif6e q3R sFew @IF (A 2 |
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GRS : &2 7|
@IF T GRS @ =R @I A a1 ST ¢ e o, tEihs At R, sifrgad,
(T ST o167 G fT@ferm 7l Ao (@ (AT T (FI Teoif agfe wdiR @3 T, @ TS
IR @ ALCADAT 411 27 oic (@t A1 Cy'tology =7 =7 |

@R eFiEren (Types of cell): d58s At Tl et w6 (Fott) @it fNefgaiem 15te S fefe
F (PIACT G O O SRR, = Wiwera (Prokaryotic cell) @3z &Fe 17 (Eukaryotic cell) |

(i) =nfw e (Prokarytic cell) ¢ @ 97 @i ety ¢ Ff e Fefaam @2 @72 @ @i @iw <@
| W (I ARCBILE AR eI W= (I Fqrer (T MIGGa, =ifer 9, 215w,
oS @BFN Topin) A 7| M e (Fission) Sk SNEGtE Amtere @
fRoTe 71 & | IR, IO, TS TS AT OF (FIF NI &FD SRR |

@ : =it @ fﬁ]:ﬁiﬁ@ﬁﬂ

(i) @e @@ (Eukaryotic cell) ¢ Eukaryotic =G & = (2t v zeaee a9 wd eu = good,;
karyon = nucleus 9k o= FEFPRe @9 | oe @RebE 42 @ 71 @i i ¢ JfFe
BT Ry (312 (S0 &F© (1T <11 2 |

ARGE FIE SO T fofe F0a 9Pl T2l QIRT (PIRASTAT Gl S T A «

S | EeEE (Somatic cell): IR @R (FIT ©Y QIR 19 T, T SIS AR FC W, GG
(TR 0T | NRCBIFFT RreTeny i et (e (A T9 (TR 72 2 |

S | e @ 41 s (Reproductive cell @ Gamete) : Igraat Qitad (@71 (FIF Y T SIS Lz
IR, EITETP AR I | TP GRAeE, 1A W@ 8 g | a3 fFezifer [Keem afemm

TR SFIY TOCTT 6 FOHY AroTHF (A0 2 27 |

aift vz @IF Tfew ooe @i Y oo T
@ : 72 @ @ : T @FF

(IR ST TAE® (TN MR fefere @ IF eyiTe qeR | 22 :
| fegmme @@ (Diploid cell): @™ @ima FeEeT g6’ (2n) (@ Een Qs | afsen
(AT G0 A 70 | Jodr, TAwe @ gen G o | 97 Efen 8 afie @z
@F fegrae (2n) SR 716 foamfaf*® |

[ﬁrﬂ;r%w: (@ TS BT 8 I I AN FIEF 02 ]
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s e @ (Haploid cell): Qi eemaeiat eifata (e 579 8 & & (@19 (o 2 | 997 @R
AT (N) (GFCNCINRHE @FF @32 e (motile), Tizwe 279 ¢ & e e v g (n)
@32 feR19 () fTaces w0 foamme @Rt g &g (2n) s 2w R S-ea o 27 |

[WWW:W@W,WWW@%WWWW| ]

e wigfe (Shape of the cell): @itae @ier fme wigfe (1R | ereife aar wertem @ieEe wighs fog
o =0 | (1T wigfe ~Affaeaae 31 57 7re 7w | Amoeba @3k fTehTEs (Leucocyte) (Fitas wigfs
Afefare e 27 | T qFT W0 (PIET T WFOTS OOy (A A | LTS (AT PICS
AT ST SAFIOT T ACACR | GRIGT (FICI M R SO AT (IO WA e farer sferey
T | AR TencEE AR 47 (25 8 CITPhod T AT | #Afere SEwCwT ClletiR @a- ATea
FIE, R @HF-ATET AT, TCPSIFIA @AF- (FET I, TP (A SR (S, TR
(- T, SR - GBI, eofe 20 AN |

fou : fafey wrgfon Sfencera fou : fafey wigfeon anfacera
aifacefr ArRers br-51 wifex (Flattened) @=e- Sig*=ea afsieaferi, qreafmm a3k af eif{em
TN VAT (I, ¥Ne Wigfex (Cuboidal) @We- ARAEC AfgT TIPS (I, SYFhoT
(Columner) ==~ SICEA (SOCEd ST WA (1, bfe wigfen (Discoidal) @ - SRR Tifze
el agetiPio (Spherical) @we- st e fow (Eggs), Wi wigfes (Spindle Shaped) @- syt
coif*rew, =1 wighed (Elongated) @X- =Y 4, =ifFe (Branched) : 9 96F (19 0T AT |

@Ieag e (Size of the cell) = @R AFeTe FY[TFEF | @ @I N2 Sired (13 | (@ IEd
AHRTS do-doo UM S T ACE | @4F 4@ 0.5 WI@AGH I {2 Frow @R (Twzae:
Mycoplasma & PPLO = Pleuropneumonia like Organism) @< itz | Qs G_CH
QIfTCHITY (7T T 1 | AT (T & g 4R0a Sie<rwee qaze 27 | 5% g @ Qifer (e orar 3,
TP AR O | I A (FF 20 ST 2 FREI AT 2eTE ey > FBIEs @ =7 |

@ sifawe @ (Units of Cell Measurement) : (¥ ARSI @33 e 3@ (W) '8 S1%
(R) @7 e TEIH BT feFOI MI@RGE (M) €2 FIARGRE (NM) JEs 27 |

> TR (um) = 5 TR@ () = 0.00d FERGRE (Mm)

S SIRGE (NM) = 0,003 TRGGRGE (UM) = So =GN (A)

[ﬁm%w:%@wmmmm| ]
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GRS : QAT og

@ITET oo (Structure of Cell)

G @ (bl ST (SN SIAa (FITI 0T (Abare! (Al T | 519+ (Dl AT (FICES W4T
VTSt AT | I A e S @ ieas (typical cell) w51 i Jea A 0Ly (PIeE A7 GAmI
@32 (FIT =Y TATZ® AT |

Sfew it F1etdw (Structure of Plant Cell) :

SaEEIN G

ARBIATSNE (NG

TS @GFAT ()

TIEGTT

forarTee

n F{/f5

W @ 1=

N\ e o

- OIS = et
- | frefFesm ’

— i et g
Y7 fefpesiies

RiEIEERERy

areTETEE @HFET (STge)
AT (TF)

ST

o : 3.5 T Wy 78 G e SReveeieas ot

Tfen (@1 @2 7Y 27 A1 | @3 IR Sfema ey Bupw (rae fogea iz wfes 23 | witss @i
6 T2 @I, @I IR 19 @ TAM 8 Y1 18 AT A | OIF G35 (I 7 TAWE 8 TR
THifgfex fofere site s Sfentaiy <=1 I |

[ﬁ%w:tmm@quwﬁamam ]
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G35 S SReweera (7 AT o 8 WY TR SIS O R MLTH Ao 1 T 8
[ Sfegreeer |

\Z V4
A. =G g B. @lltBiAe
(@98 TG IF)

\Z v
T TR Y5 4. @I &k

v v
[ = =i | |2 isGmes| | o1 S |}

\2 v v Vv

S, (FIOERT 2. s s o, fgpe smid 8. Je Amd ® W) ( h
() wrdgme (i) avezs (i) Grfe 2 V(i) e
(i) ceifom (i) Prors () ooy igmrewt . Ry oy E:R) ST
(i) e (iil) cresrm g (iii) o C) afee (iv) Fofm abe
(iv) e (i) TaERkE A @
(V) SRS (iiii) e @b
(vi) e T (iv) TEwET (vii) GTEe
(vil) Sartr comt () mhrag  (viii) RS
(viii) <fer BT TnIfir (vi) szeTET (X)) WEEBeREa
e wen e
aFol-q -

Tfen (SIca Dz Du oy 39 | | Sfentecas [feg smmqet 2
[WWWW%&W%WW GG (AP Cof 0 ST | ]

( etfrcercss swatdw (Structure of Animal Cell) : )

ifacay
v
v N
| A cerafargt r ser G | | B.cmr@mw |
a. FRG[eirer
\2 \ \%
PGP il IE e il IR o ol
2
S. NRCGiEAr Q. ©JIHeT
SR 2, GrEIATERE @oFe b, CSfTFe
R AETLIE o 4o 5. CIfGes
8. SIRCAT So. IRGHIFETT 5T
¢. ITICIT ). TETEFHeREeT
b, ARSHCIT
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5@ ¢ 3.3 @5 vt e (3Tge W T0E )

PR welw e
&FA-9 apof-fa

AT AT ANGT I P12 | AT W 210 8 e a1 59 |
| Rredfa Qs Prer: afiice e fou o e g6 AR5 tof e e |

cores (Cell wall) 3 «ff squim Sfew ey orar 7 | @Ticeica (o E———
iT:?iWwF{WWWﬁ@Wﬁ@W,Wﬂ@?WMCW {Hw_m%
TS @I GRS 8 fraifae a1 wifoT fcr e «ie, o ¢ fange ow

TREANCE (FELAB 0T | @Y € TG QO I5a SewEIE @ &b
TolfES | (FIET IEF @ R0V (O (FIADGIF T/ 9T FoT G o] [
I T AT | (FIRABIE 157 ¢ SFF A4S (T Ao |
FEFAAT FoFgoa Toas FSaeT | TA5 TF Sbue AT TYIFT T0F @
@ AR of st Joro (@ rRelib |

(TS 9107 ¢ (SR Sfew (Icaa Sy CafBy | STReBr2Te fNeye IPmfae 38 A oifFe zris @Rabia
&7 3 og | «afs [KSfre @rabRE gue fsaft fog st (layers) e ot 7 | 3 g=mb

% @
5@ : 5.0 T BT o
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=1 wemt A middle lamella | SRGITs @ [ereams Greees (tolophase) R @ b <0 |
AEBIZEN (At WP phragmoplast @3z == T (At =T o e ey (vesicles or
dropplets) [ffreeta Tqy=mi 38 7 | Iwos wnifTe @ A= TR aft e=w e afR T© A |
TP 92 (0T NGIS! el st | Gft [Keifere 2o ot gt (w7 =@ AR | sty wA G = Arfie
e (primary wall) | wemiE o @rpee (cellulose), @ergEres (hemicellulose) @3z
recIenfS (glycoprotein) Tenfn o 20 @F G #ATew I B (5 — © um ) o 3 | «f erefir &bl |
TR (TOEF AHET @b 0o 2 | (FIF @FF (@I (@99 JifFe, 1919 3951W) Arif &bl $og =ik
3o w7 Cofd =7 | «@fb SArgre (@IeEa I oi<fiet 219 AT A0 AT | @ TG AFOH 7 (€~ So um) | 9T
AYRTS RIS W femifam ot 230 | utF el et (secondary wall) I9 23 | oies (@IF @R
fHF M@ AR 7 (FIE Gl bl cofd 27 91 | el &bl foawafif#® =7 |

F9 @asl (Pit fields) 3 «f6 =& @ibieas SRweea #reet (thin) e | 76 Amr=iif4 @ g8 @it
SoRGA SToiveE YR SRES qaR 9 9f6d MR (@7 T1romi A | 7o PF (©ites o &b
(AR @B + 4 # )~ BB (@ (pit membrane) e | e 4f6 F91es P45 cora (pit
pair) I | T SeE RS A e =W T e Aibie teoft T T AGAT WM ATTE
(bordered pit) zte =it |

A 7 3 (FIRADIER oy STz SIfvzg 1 (A0F N N forye 270 | femiet 9GS (@<t W4y sApiaret
e 52 a1t | fegetett arfse 45 frw (primary pit field) ST #iffo® | ==t st 96 cicas seey
I DI T S ARGIEASCNT @@ A6 FIes Arereiee it (plasmodesmata) et | 445
TIFA, T - FATG I 77 (simple) @3z 7#i1@ (bordered) | FaRIRET 5@ S7eHt W3R ErFel
FTT 2DIER I€ T A 778 [Fge P5ee A941e 5 30 |

SE CFCE G ARSI (@A ¥ o ', T #Aired w4t 45 T (pit canal)-3 Afdes =%
CAF (I 5 GIIE b1foq SroT 3o 7F, OTF (GIRPT (tOrus) I | N2TG G 5 bR ~FIEaies
(FERTFEAT (FIT QA FAG A SI2ET JifFT 8 (ST (FITT N3 T |

[ Freeia wten o i @12 5 17 )

ARS8 YW SKF AR AT (BT HIFTT | @ G AN SGIAT FIARTIN (ARDE G2
ASTACTIT (FCEE Fe— ACE (AT FoT1 2 | @ BIGIS Sg AAfAT 2T (@G (protopecting) |
2RfE obiE AE e erEee (cellulose); @eEeEe (hemicellulose) @k amEtwicelBT
(glycoproteins) | SerpEe- G xylans, arabans, galactans Ty 1t |

I A0 ¢ (FIRLABIET AT TAMIT 2 GRS | 2T G GRS (537 ffereena ¢ fpbemss
IR (Micell es) 15 T | IR (FrEABIET FHow Mo 4o 4 77 | &7 016 WIEE fee
@36 TREFERA (microfibril) o7 F@ @R 2eolt TREEEEA e 3 WitgEREE
(macrofibril) o7 T | €7 T &R 0.8 M | VIFFRE 2= AR FRABIET F7FF® |
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GRfRGE : 2% g
(TRt F1e ¢ (@A g wigfe Al w0 | AR R (@S T&T @ Ggrees AP T
T | (FICI YOO W T | (1T OIS <11 T A0 8 I IBIC® ARG e | 45 Set aireneiee st
B AL SABCIA QT BT TS QR (FAGTACS A7 (AP 7P 0 AT |

FA-9 FA-IT
@I A 7 ' (T IIBIET 519 8 B 9071 3541 |
[ RreetQfe e ot i lSicer <prereer e o | )

RIS 3 e N (Cell membrane or Plasma membrane)

fiw@r C. Nageli 3k C. Cramer svee et s4e=w Cell membrane *mif5 si€ees 92 63 |
fawr J. Q. Plowe, y593 A Wt Plasmalemma 7t sifefEe &6 |

3 Ty few @ AIftitas mbraees e «s s TEae, sfroet, Ffoges, wdtens ¢ sfoo siwaar ot
*fige AP, qt FRRE T @ W&TEA A g (WEgw 9 e (Cell membrane or
Plasmamembrane or Plasmalema) 31 | alfacsicas cweg «fb (wicea e wighe wi e | cprafie
(ICF T ZICT AT 7 | I8 Gfbq Segeer weel Tow 72 =7 | Qe NewEitesg (Microvilli)
T | (I AOJBCA (KT 2B WG PRl il 907 | Ig© (T, T (@, A
2B (@IF, PremHm SIRFd @ Tosivre TETETeHS A |

Terfg : AREIASIT R AR 20 AN Afde 27 |

SAER + AL NI TF (FRAGCE BT (AF 2T T AR AT | TR LRGN
TET A (FREET FeGr 29w (Ultra structure) it 11 o247 Sifisa Far 7199 A0 | 3ET/G
YIS T NAHIRI S S S5y AN @it 51 @ eareet (E. Gorter @ F. Grendel) Sgeaw
@ifze aesow (R.B.C. )-a9 B9 I8l I 2SN (TNHR @@t F1fo18 8 (@lifoT qrees ¢« @ |
ARG 510 : (@RfEITe @i ¢ e S9g [T i ey e ifey Toam ane s, o=
LY STy g Toqiw =@ -

») Trifacafer @ wrresteas weam (Theory of Danielli and Davson, $59¢) : @ AW SPIE (@RRAGE
e gio =9 (T B9 A 93 @ TR 2EFT 7 B0 Meess SRR A | oAb SE@a @6
@9 &IT S00A0 |

3) TG &< fEa Team (Unit membrane theory of plasmalemma by Robertson, ss¢5s)
« Teqima e feaar J.D. Robertson, (55eb) | @ To1v SR (@i g git 99 @ifoT s
TF IR TR AF 936 fa S e g3 | afst @ifba 87 20 A0 9F 3k TR e g1 35
A0 7F A= | (@lif5T B f[ifeg sl (@ifoT [ A= |

@3 oM (Unit membrane) : @aa @@ s @iiba-ffre-ciT (P-L-P) s fass e afe
CTGTANE AT oM AT TB6 (TG 07 | @l qQi67 dved et P-L-P wq e foe fawa smies
GFF M A JSfTS FE |
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) et ¢ e «a Fre egs wees (Fluid mosaic model by Singer and Nicolson) : &Rfeg
ST W IR A=A Aee 2o Feu-tarenes weea (Singer and  Nicolson — $»4%) 1 @ tee
ST @R e R | ol wa wwfEte i e | Ten wwe IR @&t AN
(o) 2reE @3 a2y (hydrophillic) o=e Siest fRodrs s it | RE cenfoT siqete wwiffre
B QLT ETIITT RFFGRZR A | FIETRIEWE QIR ST SHAMITS FACHIAE ST G GTI st
FCO AT |

faearE caifow
5 : 5.8 (FI¥ Riga FZ© EI=IZF T
FIC-TSIZT NG TG (PIRRE AT SAWI =g 3
(@) e apeme ¢ «oft wrEfEte T toft | afst wreftte v w9 fime A g3 e
R Yo TR T SHITe (716 a2 aSi0 (ANEF FCE0 A AE |

(%) GRIET @I ¢ FaRETe foq @Ea @IfT *ie I 2@z | @4 3 (i) coifaae @iba- qeer
R AT A (i) S0 @ife - Qeter R Tox T 7158 1 At «3e (iii) Ffe 7@
(@fBT-aete e (@e-a e AT |

() @IEEETE ¢ e @IEd fgdite aft SorFpe o At a3k dlfisices Rigite ot seerFge @
R[N

() e ¢ ot g S 3l fve sa e | iz e gl Sfree
BRI T = |

@ifoT 97 =nfai@ (hydrophillic-Tew RIGT -9 2ACF) (IR g AR e A | A st

T (TR S (S “nfacaiE-Hydrophobic) Lipid $t@@ wey fifde sgw S e aes | swig

O3 TFoTe T FIACIZ (AT TR 17 T4y TeIvS! Fce 757 | [eeer Lee (spae) @3 fluid

Mosaic Tceac XL e | R[S A9 it @wifers 27 (@, ETetT@ e e w9 aife@ie sz /e |

ST TS CTRNEA 7 8 S{owe aFfed | Aeafes AREe @3l ¢ite @RS b 77 =R @

wee (highly fluid) | U2 St T0xy BT T (ISIRF-AT 0o S w6 | (@Ifbeaa ey e,

@ifbee e @ifow, Ffores i T e-ua wie:fGae T CEaN@E 497 @ AfeRieTer awm 1 |

[W%Wz FIG (NEIEF NCTE ANFACIT T T2 ]
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QIR : 22 g
CTTCTNEC &3NS SRl 8 Ky N vervet G @ifora To [FSahie | (@R (e
fefore Siq@ Srereare sfeRleTs! AE I 3T A/ TR SRF ACE | G QT &R % 9199 g0 AR
G2 T B (ATF O B BRSO A | AWM FIRLIZWS € (AT 20o Teofy Sy Fayifvg Soif%fs
Qe SATSTT TR | fFEIE (@I foow 0o AW @F FACS W AT S (T AR FACS (@R
FTRIBGHT ToIfEfS Trere eI [REb S0 27, A FIT (MEF TCCACH FNLT T |

RIG SrIe #1792 ¢ Tfew (Miad 19 ST L4 ZI 20 (F1F | (o7 IRt e fRfqa ¢ ffeg steesmer
JICT T A TE (FIARNG T47 TCT A3T (AT (Tl W (ToF (AT A3 AAfaifze zre =m0 | f5e
PR 99 389 &= ovy w7, @it caEeews (differentially permeable) Sk & @19 3€ @7 WKy
facx ~faifee 2= of e |

FRRE F$F @I 37 o T a2 T [feg TAmima (factor) Tvw FSale | @3 W swed =
TAmReTER -(i) SIFE (size) (ii) et (polarity), (iii) @pfes ver (electric charge) @dz (iv)
fafore gadrrer (lipid solubility) | s (=T ¢ SGRE 99 (- A, e ses [Er sfegqy
I ACE | 20T IC AT (F A (@AN-ZTPIe, JICAer) A2eere e *ifece [ sfegy Fare A
| SR B S (-G, SABIRRI, SRR =) ArdRers {eeg o e (ion channel)
G @b e R sifogw 67 |

GTCATS 2ifbea caf*2y ¢ (i) @2 cenfoq g aF =B (U 77 =9 1@ 19 | (ii) 92 @ifbT gfafie e
2fS g (@It @ A1 ifs JWe [om e 3= (site) At | @ A9F @3 @15 2z s
CT8 SYF 7107 WIFe 3R U2 (@IfBTa oo Beaw 107 wIFfe uas 70 =7 1 (iii) @B @ifoT u7 s=gH
ATTRST B N, Y WFHo AfTTS B A=A T 7y I |

| e vt 1o 32w e et 7o @ ST A A7 )

SETCATS @nfora rRieay #fiaes ¢ GrTeeils eifbeTa sreieay fsfafie o erreey w19 @ RfiEgs e
(AT @A ~AfRAIR® 27 3

(a) @3 =If§a= (Uniports) ¢ <6 @i smicda «<f6 s ar st REa @oie (2t esi1ta 2Rk[ifEe 23 |

O @) o. O @)
T )nmw 1 o HH(
NININININIRINIY ML 111 l
© 9 0° o
= $
(a) EEd (b) =P @G
fo@ : 3.0 : 9T AfqazT @ @ : 5.0 : oy SAfeRET e

o “ifs@zs (Coports) 3 Symports -4 32 «qeR swd @33 e «faifze o1 @3 e 43 @ew
MR SR [T 9 ~faifee 2301 12 @wq smef @32 e e e sifiaifze 2 st smifBeen’
(antiports) I |
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G (@IS @RRET QR (@ edF A e | g oy 98 o T ARz 7 | oy oy
s 5T v e Af@itze @, @m- H g7 &fwe KT, OH- a9 & CI- | fog fog <
T2 I=CTR MLTT (AR AP To1m) ~Af11RS =3 ; 6 6y Mg AZCB G = Mo “IfifEe 27 |
@b e [feg *Mid *\ie 03 (SO0 2T FAT (7 TRCH IR0 TOAM AR |

5 | lz® Team (Carrier concept) ¢ w580 @ (@I SR ETEET THIEAT TS LTI
I Al AfAE IR ST @I 98 F0a 9IR ©f ST 70T (P00 AR FAW | @ elfFAT
s IRT-YT AT TE A (T ST L e (T & 20t (2o s s <o veet
I |

s | fzafba wwam (Fixed pore concept) ¢ Sefare @b st 37 SR [igk Kfog s@gie
T AN | ey e e weifbeT A Gt g W9 NSNS Affse 9o g e tew
B T | QAR WY O GO AT el F0H (O AL T AR (@B WY AN S E
TRFCe STl TR0 & Cofe = |

@FEfRER e SAmE 3 (i) @RREce @ifw, [T i @ @ cva Hfereaee A (i)

c@nfoe omofs Bommim fawie (structural), @vei3 fZETa (enzymes) @2 A= (carrier protein) e

2TE | AT N0+ 8 TS AT A 21 | ([ii) @RRET (6 ©F eoag &7 9¢ o3 i |

e egime wcEffe (phospholipids) e it | b 79w FocEiffe 9 s 'Re - I9

FCOCH I R FACFIOIRCT AT R 9+ b1fs &iveT eFfed (complex) | &b FcifEi-ces Jeey

@ffee (lecithin) e« | «=rel ERTEETEe, @EEsens ¢l | [EE wefEtres Sde

@ 2t @RIRE | @I @ Fra RNA (Platsa @ie), DNA Sspifre Q1&ts A |

AT 107 : (@RRIER &4 AR Same e e ¢ @ity | Ffres T wEfEte ¢ @ et

ACE | (PRI TS SAMITTICRR - @Ib: Yo-bo%, FHT (FTFIFAC @ @FAEsae): 20-80%,

N €%, GTEIRN: A wo AFE, SIFHIEH, T @ A |

(FEfEE Foeiie o9yl - @rRiig [feg T Trmee s ey v aesie 27 | ate Fyfafie s

L0 oS (T IR-

s | sEtEifeEE (Microvilli) - fog g aificsices @Riia sieges srer Affe 2z sy g
ST B T | QT TERHIGAIR 0T | QT ATGReTS: SFgF Gl @9, a7 @ el
TR | GO AR (FIEEfS wooo A R AT | G (FICI CHIFeTSeT I |

2 | PeaeEs cofvr@e (Pinocytic vesicle) : (T (At 978 ©wet Ayl IfTe o=@ Peaeidie
CSRTPeT 0T | G@Tl fEa afeanes fAPIRGIRP (Pinocytosis) e | g Reea qaeva (@9 @we:
s fecaica Preai 3% 2 |

© | T (Phagosome) : @RRET (e 78 ¢ fpre @< 92re i 7@ 72 SIkqaias MRBgEas
IS FICATCN 0T | AFOATE Q@ H(STS (FICAT (I (T 9947 NS WSTR[ e qwyag
I ANFg (PSS T T | @ G A [N QTSI W4y wearnabe o ffe
T | @N- (4 TN FICAPNEBIOT Al G el I |
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8 | 5125 @iea (Tight junction) : efoea ey b (@10aa @RRE e TN 277 Yreid I& T
5125 | 98 0 | (IR @ WG T4 M @ mid Ao FAre A A | ABeER e
AETS GHA N<ZT (AT T |

¢ | aEeT (Desmosome) o Al SRfgs 4t @i @RiE Fersiie 2w SewiRie
(tonofibril) SETE 2NTST TTOT %19 T | G (CACNICAIN 0T | ATl Bre aswsr (ral T |
a1 76 (TP qrSIC Ww A0 |

(rafifea e : (@IeEe e AIpe AT o6 | (Fiea fooaam MET Seie T 5o 9l AR Afoge

S 0O TS TGP T wa | gy (T Wt @w- wfeey €, Fefwae (e goniv fEre Arrrer

3 | @t @G taTewy M A (@I 30 8 oo T@TRA HAlveT forael Cd | GFeiE 8 SIfBre

T O | T @ ST M@ IS *IS FREAR T | NRCFIGZ B B (IO (<MIFeroeT i e |

| Prevtdfa <ifen rer: F2e a1z T Hies fu o w0 a3 PS5 tof o e | |

fals *I1 protos-&=2, plasma-=iFi (2t Protoplosm *=G7 Seeife | (Fa Treyeca I8, e,
(Sfer WA AFACE, I, Bfege Femert e T @RffE AT AT whr @fEe oS (@hraren
JCT | OTF MBS @ I cytoplasmic matrix I & | IS T R [TEFAN @ Sy @I
SHPTNR SIE B | (ISR Seyeee [fey e o aefas efea wikqeeis o | ey
AR AT (LATBIATSCNT T9J TOC (IS T W6 AT |

wifqsE 8 qwead : f[{eadr AfeaE (Purkinje, Sv8o) RN (AbAe™ FRIG IRE F0E |
CHTBIATER ( TR (oTo fof O TItF e el (re et S5 9erer (Max Schultze, svvo) @32
BT =9 (Thomas Huxley, sbob) |

(ST I : (BTSN G5 9 Tz, I6R4T, AY AT A, (BfoBror, ALHOTNe, «iq swief | @i 77 w7
pF AR AfFTCS T AF, GTF 5b-% S M ARFTS A | (ABIACNR [0 7 [foq e
ffeq Toqm emIN FCAR | ST 0y Seg (@ g Toqm e

3) wifer (reticulate) ©@ : @ 4FET TR 99 20 AE (BT AT I SifeT e aifoe |

2) wwg (fibrillar) g : e @R @3 TS, (@TBIAEN Swe e Ty ©8 A1 Aqeg Wy e |
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v) wamE (granular) ©g : [eEE SEGaE (Altman, shbv) @3 ts, ey 799 (=itae wiar S e
(TCBIZITST oIf® |

8) T 4 v (alveolar) ©g : et 5ot (Butschli, sh5R) @3 3o, (TGS S8 9 F9
T AT Y T AifFe T (TS SwEDT ANfTe SR (St {9 AT AR (@14 0T |

¢) @eEer (colloidal) ©g : IS e SGAR, (@HIAS ZCET ToTe GHMo Feer “wie | s B
e e (@nfo, Ffre @ sy swiede @t oM (emulsion) | FERTES Woky WE e @ oRe
SR (A AT | @ K FfIT ST TN (@@ w1 (gel phase) €2 $=e Sgi| i 7@ Wi (sol phase) |
Q (T VT 8 e W @15 SPRMGTe FATBRS T0e AT | @ TOIMCE - (ST Teqwm'8 FeT T A |

AT 15 (DI QTS e 0T (o4 8 WS e et | @7 qerafee SoAmices Afse sz

fama:

e THMI : @IS (2-50%), FIIRIBWE (5-¢%), A (5-3%) @I ST (3-¢%) |

LG SAM ¢ AT (Ye-b¢%), ST (5-¢%), NS AfeT T 0y ABIA, FIEARRIN, Ao,

@R o7 49« FIE, FIGITEH, SHCEH, TGS o5 TP AT |

e : (BTSN (FICF 7 TGIT ¢ TG IFCF K179 P | (RATCHT2ee Jmytia c2ifo Giezsr cnfzs I <o |

(BTN I, T, W, Ay &>, AR egfe tafte IR w7 | qF gy Fier Ree

IR T4 T GRCT GT6 TR elfgat | wfemwer afg @iGiene i gz ¢ opel T A | 9fss

FIIYS NI (FACE AL (FI (/TF A IR T (BTSN FF DS 0 AR &g (8 I |

FrFRtae wew e
FA-9 o
(BTSN N (T2 (BTSN FISTAT FI N2

EeGreEs (Cytoplasm)

RGBT (Cytoplasm) : 2Tl ENE @9 Jeeid TAFe ¢ EFan Trore g, (@B

BT T B | 0 8 (@B U (ATF MA@ (BN N0 (@ N4 (73 |

fTefganT Tere MIGIAET IR LT A2 NIGIAC | &R (FIIF ABGIACH o B 53!

(Phase) fac ifde | 7=z 3) M3 EE (Cytosol), 2) iE were (Cell Organelles) |

FRGITE (Cytosol) : (FaR 2ATE (TEF 7l e R FMESFH GIEeTa I3 S_E SAAPTR 2ot

IR O[BR, TG @ (FIEC SOl LS AGK (LTBIATSTRT AWICE Ao e I JACETIASN 0T | 4TS

ffoq (o 8 SER =Y SrT I FAge SEH AT |

CorE WY AE A : (@i, ffre, FdizRms, Fefse ufte, aasisT et |

T WY AR R : A 50%, ANy A Afeer siwet @we-NaCl =@t @ «313ie s @ww-0o @

CO9 Toifn | @mlel g Ifes Aol 3R (SRS ARG AT |

ARBFTCE 9 SRR TOIToT STof T AR | T2l

S. «Egate (Ectoplasm) : 9B AR, & Q3R ST T, Al 2T (TAE T3 ACF QIR ATSI2AETIE
4= T | Any kind of e-book & Software : www.tanbircox.blogspot.com



G : 2T 7Ag
3, wrsigie (Endoplasm) : aegraiecss foeta e w[ige niam eri s qraizies e |  ft
fifeq «q0TR IR oY 410 |
ARBIATE G 97 7477 oy @aia & ¢ F&f 7€ aFfs Spiita AZEIATES gRoe! o T4 &7 |
A= S | ARCBIATSIR TGS R | ARG PR |
S | FECEIATST I SMea! A7 4@ (Matrix) a7 AT : AIEUBIAN NEOeT, AR, AN @ TG
TR AN T AIRCBIATSTIA «1Q I AT | AT 7[5 S260e [rems | IR~ Graigies
T IR G ATSTLTEN AT SASSLATEN | 2SN (VNG FETY ACFIFO Y AT, T AL 09 Y
QTS G (T eed Wi (FHa Wi I 9 qEeA6q 1N GTSI2S | AZEILS &5d 2AfFee
Al @3k +I1f Te gargs [feq 709 (o1 ¢ SteR “mid, SifTe 8 e e | @ is [Kfoge! s
TIEILEIT (G ST, WHTWE, TAFFR AL (T TS 20O A |
AZGT2GIT Ao F1er 8 (e ey qaera wwrg ¢ &7 smidetsies «@e 3 | [ReAF i
AT 0 | (@07 AT 8 I s FEH 0 | (FIET ST 8 TP WF FCH | NS NLTT
ST TOHGI AR FCF | SCESI ST (A |
2 | @ wg (Cell Organelles) : (@GR @bz R Jfme siee wigfe ¢ Fre (K2 &k
T (@A o At (Cell Organelles) e | @IfTRITa 7'4@0Ta (I Sere] (7l FF-
) SEEAEE (AR S @ (AR R St e SEar e e AE | @- G,
ARG, reref aifer, o I, ARENENN, SPed, ARTAHE, (S |
<) SRAERI IR S ¢ G GRCTF R SFYSTEAT IO AR @I NG ACF A | (@A AR,
@B, EFG e, TETRIRFACTS, STRMGRT RFrs, MEEIHeReeT |

Rrwioaa vz e
&p-9 P
ANRCBIATSTT T2 ' (IR oIl T g &Y |
| et ifew er: CoTY A eTTeTr @ b Toft W T ]

R (Ribosome)

FEBILETT T SRB AT ST TSGR SIS N SRAFS (T AAHIF T (2o IAeeeer 906
©itE A@EN | [ F© (Claude) 580 iteT «ft 7w wnfasiw = | #td Palade (35¢¢)
AN 7 IERGAE AGIFAF I A I | AR OIS TFY R T (AT | TS
Y QTS IATS NS @GFCNT T e @l ARweltd SRE AF | ARGIATET TS SIZRS AZCICNT
2CF | T AN AR GS (FICE G0 ST (AT |

RBIATHCT I& NI KA QT G2 TSTAT ST N SRAFS (T AW ST (o Fereraer 06
©ite A@ENN | e F© (Claude) 580 it «ft ey wnfasi s | g Palade (35¢¢)
LINCIICT O ZEARG TF SAGIFNE 1G] FR T ST |

FARCIEIN TS FY GR A AR | GRS Syl (roiei e @bFc® Ton s «ar fiaaeid
SAES ATF | ARG T SRS FZCICN A | [ AR ARG (FIEFF 96 Sy
[SIRE
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o@ : IR

9% ¢ $C (A. Claude) 19F e RS S5¢8 AT IF© (I ARBIAEAF GgRree @ RNA
w oo A0 2000 Ao T RI¥E g F6ll 2=0% T IR AT (M MECITIN | ATTSICS (Spue) FTRGT
SR A W@ 76 S (7l T, a5 2o S@s2iersiy [/ @3 So=fb 2o Frer o0 | 9%
FANFL RAOCE AB@ICIT N WA ZF | Sdeb e Roberts @3 1N @ AR | GATLFT,
TREGRGA ¥ Wefgeargecs aswif~eszdr (Ribonucleo protein particle — RNP) 915 F7i<id
AR SATFS AR |

s ¢ @ 17 @ (@B AT GG EPR (P AMERIEIT #NeqN AR | @HIebF @Iea MEGaesy
WIET A | 3THfsE @ reEe i, GEEw [ ¢ @rRiide O gE a4 W3
AIZBIATECTS TOIAT ACF | =t e, 25T ¢ NREGHIEER TeFe & SIER AT | JIFEaT
@IeT (E. coli) 7 31451 &1 20,000 G @A @It STHIReTF @10 @ 7121 @3 (G #1468 20 AN |
SRS ¢ AP € EICTNCH 7= ((F-GfFrs) e A3 Jore 70S 93k 80S 72 &%i7 | 70S
R 50S @32 30S W2 92 AR-38 Ko AF | 80S AR 60S @z 40S €2 92 AR5
e AT | (@5 T AT AEHe @ 50S € 30S AR-3T6 uafae @ 70S GFF o I
32 G @I 60S € 40S TR-3TAT GFTE 2@ boS 4T Mo I | [(FI T CIGRFCT ST
SER O S T

CIfGRFSE <1 Bt [Rfoy ORET™ig 8T WLEFIoR Tacd S e of g =701 S = Svedberg unit =
(o @FF ;3 CTGRFeE ACEd Fro g9 elfFar ey Sy Iga S<THATIR TAE (O GFF 0T |
et Svedberg O3 FCE & 9 S A ©f (@RI 20T A |

SIS @ Mo ¢ G TS JEIF S0 fArler @R “Heriet K2 Irere weaess wifk 30 | «ft vewr 22nm
G Twor 20nNm | @31 R {2 Rt e g | R 2w c@ifta e rRNA fac tof7 | E.coli
(I OF GECAR 2 R TE ALZEREI | 70S AERCIT 08 &FF WY 8 33 &FF ] (@A e |
ABECICIR IR (@IfT Jore qaegs | MRNA ©9 AEEEIER A Ie 7w tRNA-T =R @lifos
TS T | ALCHTIF AT F8 AN AT (T IR A6 MRNA-GF A T T O SiE
Al (polyribosome) 3t AT JCeT | |

Ribosome
Light subunit

$
-\;')& mRRA \{ tRNA
k -
608 119-28f5 /T2 T
22 mm

5@ : 3.9 : AIRCNER o
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I : AT og
TARITE AW 8 ARCACNES &4 TowiT zooe RNA @ @b | 70S R e 23S, 16S 8 55
g oft IRNA 919 @32 @2 &SI @ifoT 919 | werfes 80S A ReTeE e 28S, 18S, 5.8S 8 55
W 8% rRNA &9 @32 bro eFItad (lifoT =9 |
Tl 3 AETe @I o @S (DNA) (F B9y 23 58 0 (@I (W fFeaieT Sy 23 |

AIRCACICAT & 3 (AT e w41 | (2o Ao weee mRNA =i (F1eas 30S @3 8F© (S
40S TR TTWEF A TR JroiT 01 | @397 50S @R 60S F7-2SFH wafae 2 qge 70S (i
@) @R 80S (AFS (FI0H) IFF 7 T | 2 | (T RoIE A2t 34 |

&FA-« apol-f
TSNS AT o7 (FIAT? AT FISETEAT I P12
[ et e M= rer: AR @ e fofs fow oy e @b (P51 vofd e e | |

st <8 (Golgi body)

RefFeT s s[iEe «k faeq [i*E Rar e o @6 T,
CFIFI, (OIS AT FCNAa R ARGIAS NS Faiesg A o1t g | o Tefir 41 Y =T
(st 7®) | i i o= (Camillo Golgi) Stab At e | ° TIPS 3N I TEA

(o157 8 REIER TR 46 (MATS 19 «32 ©F AP R0 R0
@ “FRICH NI AT FACR WA € | Slew (PICy @1 =g AR Sg[w
A o : 3.b @ ofele AT 7o
@I NEFITR SRRt SREe AR T QUETETEE S (AF 8 (@ S FORSTA] T AEAL HGT
PR ¢ 7 (Sfree [Af¥E, CRetats qg @ 3T T = STATIORT T 217 FHCLF 6T | (@A GRS
TIOTE AT SRl IF (LT LS el TG (Al AR | AIFCH AT @ NI IATSTAT A 7K (IS, oAt
& ¢S |

s fqwer snfiee s@fr (Camillo Golgi, Svdy) e (of5t ¢ e SrRaR e aft
ARE FCE | YIS Tl AT @OF 0@ Teoife =7 |

S : RS FEFAOH IR AFCES (@I [FARR AT A1 (@ IEF QAR SR @1 € A0S
AN | (FRCSM QT SRR AT 27 | 7 I(C s a6 ey ARG ey o | g Sfew
(I QU TR | It FeFRebF @I AaRers MeFer e v Sgw @l afE o
Y | FEea Sfew s+ 3@ oo [FFe g™ R |

faefs : carmfrebs @it a3 5y zar, TS 8 GRTTRFREG @, e rowe 3k 2ifF @fee
FIBI Weifer g NGIFS | SecIcas AB IS ROl A, g ifeltaiea Qe sirers efFaes
IR TGS STFR ACF I [FMEFAPE e e, Fee 31 wifeeq el [T5% A | Sfencaied @i
IGI ML S (FFg RIET) (AF 2¢,000 GF @I (CHHATET AZHETT) 20S A |

[FWT%W: oIeTfel TG FI? (@ HI P12 ]

5t 1 o751 Afet




T 3 (RIEF MIAAFAT FIee fefers smfar afeq 1w foger o Wiy erabaoDaneH P trrakdelix)

ergfs fResaa qfT ST o= Afere fonfs S fawse | 7i- FrbrRf a1 5161 4fe, Siipes A1 99 oI=a @

CoforeT Al Y AR |

(i) PrBf (Cisternae) s e oy fif*2 @ ARSI SAFS o741 @ Hy61 ety @t Frdraf
IO #Iffo® | T TP @A SfeTt (A PRBEA & = | qerd IR 0-2015 |

(ii) wriges (Vacuoles) ¢ et PRomie Sitg S[iES cmgien 2fm To s | Frorfe ebi vee =@
SIHGETE B T |

(i) cofret (Vesicles) ¢ Prbmfae fNova s Scsrege 50 Ty A9 T© @GRIE TG 1K 91 (SR
T R | GeE PRBRI (T 2 7 | GF1 7J2E A werm SE AR Al G{R Y Al Sy SIKEar
12 zte A1 |

TR 19 3 stefer afeq Rigt Fmenfbey e | ffares T R gue @tRE ¢ el srom

TP | ST, w5 e, feoifie-fi1 agfes 7we | = 3fers epa Al ey A |

wpel eaegNete g ADPase, Mg2+, ATPase, CTPase, TTPase, Galactosyl Transferase @

STy A e ©-FACED |

S[ETfol IEF P : FABCNCNN Cofd T AT T siwredxr sTeraae i, oz asenew fiefe w1, @i,

e, TE@EFREE toft T, @Eg A @@ w91, arEiee @bIw dgege g RigE

1, ffeq ~ARTTIFRIZT TReaad ¢ #IfFee Siexiazs T4 | (317 erets #[ cell plate Tsfirs =y w56 |

e ¢ (@b e o e F6 36 |

Prefors vl e

aPo-9 -7
TGRS 07 (FAT? FATIG FICSTE! I P12

| Rredfe Qe Prer: sEfees iz fou e w01 @l (APBH tof 903 e | |

RGN (Lysosome) : Lyso = z&widl, somo = ¥ Rera 2ewifelbs @iea @ 2t sigfen ¢
RERfEe oo S @R AR T2 TAME RO F6 F69, ST ARG 0 |

5@ : SR

BTSN SRES (F o1 FBGTE6w Gaeigeaa S T Fe wea St s e (Lyso =
TEAFIET, SOMO = IF) | IPTAF T Y@L 6F GNeTay GFio [IG @Il e T G0 AN
T I | S5 AT W 1 (de Duve) 9 R FHICHT A0S FCE T8N |
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RS : dSvee RS @wiemie et fetoar f& gre (Christian de Duve) e 29t 35 (10T
@ I NREF FE Q2 THFF FCE ASCANCAN |

TG @ AT el TE I QUBTLTSE @ OFAN 200 QA BTG |

gl : Sfentaica Ay qoa (T AR A 5 O RIS AP, QT ¢ SH BRI, FBII
ARG 21T A | AR TFCEE, TR, IR, AEF ARAN I, WA, SR, Ja=lfeT, TR
8 ARG AN @ 2t | [fSy @It aia s7eyr @ Sires 4feg 27 | SR @rifzesios grot
R I LR AMICHICIR. FAZANCT AIF | O (@R (@ ARIAF I0a T IS FC, @T- (TSI, AT
A I, (TN- TFO, T, T (FICT &R FRATF FIRACAT ACF |

5@ : 5.5 : ARG A5

(ST o0 : ARENCNN AFSATE FHFR (N AT | @7 A ARRISTAT | (AT (I ARTACAICTR
STEOI G, (FICA AT T @ T ACATFIF© B G | FIE WA 49 Aopace g wwmre e
a1 5 RS (A9l AR | GTAF G I 0.2¢-0.br0 UM |

IS (@fET : AReIeTN el [ite Rt @Fe yrem aaereT [{ed | are TR Snike
FFIHE N B¥ RTINS | Sy GFSTISCAI N AECR AN ATRIOE, ST FAZCoe,
DNAase, RNAase, TSFEIRCE, W9BIEe, (CHGIES, PFEE € TGS A ¢o &
FEIEY | G ARCINCIT GTF 4T TSN E 7 |

eacen : [y (iea ey s fog fog aaita 3TN (7 T | 15 T G d4iTos B SFIeaa
2 | [T RIS ARGIENT (Primary Lysosome), ¢ofer st (Secondary Lysosome), @RI
3% (Residual Bodies) w3z sbrwifiz erpest (Autophagic Vacuole) |

FARCICICNR & ¢ PTG (phagocytosis) I SEEeFRr SiFle T I qWa et | Roferaiar
GRGIZITIRCS T 0 (@0 GG (I ST FAFCS T B | SIS A A1 FICS AR A |
I MO AT G BT (6 TR G AP GNENZN (I J0A (FICET A FUEECE {78 50 (T |
q FIECF 0 F-AFT I B | (autophagy) oI TN (@GS AR 2T @S AR | 9F 0
SCBERRET (autolysis) |

RrFftrR el re:
-9 AT

ARG I (A2 FARCACAICT PSS I FI?

obr
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>ifQest (Centriole)

@Ifges (Centriole) : Sfewtara ¢ AIfACHITT (@ WY FLEGTTH, NS FACT P07 WA(FS IR A6 AT
e o e e TEEBERee e, A T «ffe e eifGes e | et Van Benden aft
IHT FCE |

fagfe : tximeT, =aIe, JIRFIRT, GRICFIEE, fEEr=in avfe Sfem iR Wik Aifice eiged shear
7 | (@ HIeTs @F, TG, 76 8 WHEe I «ft qgifEe | T FeiFaem srlz aft wwgm
I | AT IS |

(STS 9197 : (FZGE FeAIFI, & 0.3¢ LM T =T 8 ©. 9 LM TR | QT (TATS ([ETFIPIE, THL (AT i
ST | ATEF G E ediwe fonfs o e afye | 7e- 3 | abie 4t Fifeer eae & | @i SgTA © |
@Ter 31 @R | GG b 5 @l e g afds |

Wﬁ@%@ﬁ@ﬁ(@vm)s
co o GRIETR T\ e 2 GG
Q %
) 58
m ¢

Y eifges

o
&) \ﬁwq h(“‘)b‘ 4
5 : 3.50 : GGG o7
2fSfs ST TvRTy SRAFe Wt ATe oft T TANEIR T AT | A ey ot ToEwE
FAF A, B, C e frs 1 = | SATIFITEA 28! SFIEARBE A GFLAT 99 ©& TR IS

TP | PGSR BT SRFS G Ol EIGIEAE 0T | PG IR PIIGSEE CITGIeNS 6T |
TR S : G es eye (@b, @i ¢ ATP fe «ifde |

JE : (P TOGHICET NFO 197 T R (AN T TN AR ¢ | e ¢ Fiferage
IR T @ e o e |
FreRioe weny e
-4 AT
GG ST F1? AT o (FIT? TG ST BT N2
[ Rt 2 Pler: AREIE ¢ GGt s o W w0 e | ]

et i (Endoplasmic reticulum)

qreigetys st (Endoplasmic reticulum) : @icas siEGe ge ¢ qas RGRfE ifrea
<ifet, ST @ feTpl At et AT QGFIYICT (A ¢ fSfar fvea woay sizear jf2 wea @3 ARG RS
FERLTA! TS LTI [T I TIFT T, ©IF roieeNe e et | @@ Porter (358¢)
YT (FIT 9T TARFS o757 A |
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bty i fefee

@ : qrergE wifere 5@ : 5.5 @ TR @B

SIfR% = Sn8¢ RIBIT &, Wi, AlGiF (K.R. Portyer) ¢ S RS od AT I (FI0F QUST2etae
BT SAEH FC |
e : mfels @, @ifte Teiiw, IR @7 ¢ fTa 93 ey 77w SeHReBT @IE 9
o1 [R=9® | (F T WO (IO (@M AT @ = G734 (I (AN, TF©, @l &ifg)
QT (& “na T |
AFECEN : AZRCINNR SoAfgon TH7 fofe St areraiass @l gaew, 71-(i) 79 ¢ (ii) S |
(F) W GrrEEE @EGFAN : AERCINRRT SETHICF T GreiAee @OFe I |
(}) S GTBIASNS @OFAN : @ AT QTSI @CFACT /T OIS Y TG S AP ALY
% A | o wifereice RNA @R SiESiiess S Sy FoT 460 21 | Sy (@ogems
T Ty [y SIeE MI@EEI (MiCrosome) I | sioteag fofare areigefie @beame
famafife fomerer o w4t TR | 72lT:
(i) PROR : Foee Broit, &1, =i ¢ ARG TSI ({8 Qe e @bFaerEs
TSR J6 2 | G 7T NGRS 8o (ATF ¢o RIRTIEET | QETER oI SITF I AR I& AT |
(i) P A @FFT : ARGIAEER (To@ [FISNT TOIAT ¢ (AT ¢o Wemnsgy o (/2
CIETIgRon 1 fewIRe wfeeerEr (o a1 s rereEis @BEe A ARG |
(iii) TR a1 Fiferila - *I-2=41ge 8 @HRTOIR vo (ATF Yoo [WieTgz w07 [ifF¥2 wifaetes
BeRCetr a1 eI qrorgiefse @OHN o1 27 | Gae 90 YRS AR & AP |
(STS 157 3 F FLFIFONI AT@IAEF STt fom €A oIgw few 15w 3 (%) FRoR, (4) =hrm ¢
(o) efee |
Tt Same ¢ «ft feremany ffife fasst [igiye | wiffer [feg wrmm aveizy Iag, @@= -
@351Re, NADH 2™ fens, NADH SR, HERiRe feee{ aTeies 49fs |
TSI SifeTla et 8 @ff CRTBT2Teraa ST R e Fed | wpel @b @b esfie =7 |
o @l (s el @ice) fFfre, Tomet ey zam, Aides aefs e 77 | «ft Ffre
8 (ST TBARF RETT IS | AHAFE WO AT (FADBIET G CTECAS Cofd 2F | A,
NIAFENTT 4 R 1w a1 | Ffore ag [t o | Afe coow AeifEe @b afgead iy
FE | (T R 27 NeFa GEs tofiee ARl G |

PreRioe wen e
&FA- apol-f7
TSI QfeTl B I 7 A©? | qrorgialis aifee SraatEr J 1?
| Rre1dfa qifea e areigaie sk B fba wa 9 o | ]
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TR (Mitochondria)

TRGRfEE (Mitochondria) : 2Fe SRR swg=f Soq 2o MGG | (I IS (ool
FIER *If& TR I 0 NRBIFGANCE (S “2NSTF T 90 2 | @ FYICH (&G 5&, W6 =i
5@, ZTTRGH GG 2fFar ergfs wib Aes | fawa fAf42 SIeedl aral oif5s AZWBIaeg @ s @& b,
BTETRG GECHT TS5 906 AT W2 ¥ Teofy 2 (73 SHIYCE NIRCGIFGAT A0 |

5@ 3 MIGHRE
oI @ Fwe : Fferwer (Kolliker) sbeo T SITaR Se&eeld AR ARG AT S siFfe {2
G FYGF FEHT FET AR Shdb AN @@ (Benda) @ FHEetEtd NRGGE TNae FE | [QF —
mitos = thread; chondon = grain ; 4F367- NRGFRGI 1]
Terlfe : Refewas T qma AT Ifa I AT | (I G0 W@ MGG (IZIC- A S IFGAT)
I ©f (Y ot s [Keifers 20 A |
T : SFACOW 2fS (FIT 9F To AT T0O I | LR 0T &S (FIT woo 2@ 8oofs TRGFGA
AT | [TF© (T Sooo T SreIfe At | Amoeba- (© w=s @f# At 1]
IS : WFOTS G JSFIF, NEFIA, S, ST @ I AT S 2 |
SIS : JEPI ARUBIFGA T 0.3 = .0 MG | NPT MGG (AL Q0 MG & 0 AT |
FIRCAIT
et
g
BIEtEISaE)
RijicE:

DNA =g

ATP Frgom

[ﬁm@@w: NG G Fr? (& NHF FE? ]
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S | NIRRT : TRGIHEA @30 fowa ww=dr 2 [ war AfaeEe anE | ame 33 GNEe ¢ e
CIE 91 T | N FTAaiiBs ke gied | A3 wNEHT G 8 seEe (et
@ s S o (%2 | (CSoEe (INEET SISeteS (&6 60 2 |

2| ETHD : Y2 (TAEER TR S B IReeTFY A IRFH I &7 N «qF 430w o7t swmiedt ef
AqCF | U3 (TGS TR G 6-8 M | Tsdte @fFe (TorEe T=ars 60 T TR |
OF OB WIGH ACH |

© | ATP synthases € ETS : f&f56te g1t gitg ATP synthases s (I=11%l9 78 =ice | «te ATP
e 27 | NS G T SERGT GPTCAT e ETS SRfFS | St qmdts SfFeeis 2
Sfefee F41 2@ |

8 | DNA g N3t a7 frers gei @ 42 DNA Wity |

€ | AR ¢ TIGIFGHNT SIS AN 2inez A | @5 70S | @t ey aeenssy ™ +6a | Sy
TAMIY ¢ WRGIFGTR Teed @ifow, ffore, ffey @ aveizy, @ ez, RNA w5ife a4 |

MGG ITREE TAWE 3 TREFGIR 9% SO AW ve% (@ifom, 2% ZEe Mz 8%

@FEAEET | FfIed T 50% T, AfF 0% T wuite, Friae, 6T E g o

Seerd Amid | MGG Righ FeeAreiB e | TEEREAT AT Soo SF GTENET 8 (F GG

g | Feefs MRGREAE fFg DNA, RNA 8 ZRCIT «1eqt (otg | MRGR iy Uity @ 5y

SES@IIRS OF TR e ¢oitg | @=- K+, HPO, Mg *+, CI-, SO

TR GAR FIE : (FIIF AT FIEE T *& T @ ferags 7 | 970a oy [fSy «aenisy ¢ -

QTSR TIZCHIFGHT (ATF ATSAN A | 9 ST AT (@I- &7 b, ARG FPCATS 16w, wfre e

TR 37 NBBFGAT TOSE IT0 2 | MRl «ifeq fqafae fefaw ffvs s | fag

Afar DNA € RNA S3Ite Sigdieed 303 | NRBRdl (57 [eiite sw=wet 3@ | ADP & ATP &

AT T TGN T *ITe T B T frera (A0 T T AL | GOIT (FICI IO (AT TS

& AR I I NIBPGANT (T *I(eq 99 01 =7 |

PR v e
-9 g7
TRGIFGTR A0 (FIF? TG GTR IS F 2
| Rreidfa ifow wte: wIECBGETE i fou e w0 =i | ]

@icaraes (Chloroplast)

e AT 2IFSerE @ =W @FEERS | @EE-a, @@ifEa-b, @b 8 st s
@AERE oifde | @ oS wyEa Sentics IS | A1 (@I ATE |

AfS @I M ¢ IF O GFET | TH T SEAEIE ARTS o 20 80 @A AT | 78
RN SR MY wiae F AT |

NN



L "N oY
OGS ¢ TH A SECHIE (HICALACEE WiFho
SO TR © 20F AT | 5 e Sfemeaiey
TS PSSP T RO AT, @NA— AP
(Spirogyra), wifs@  (Oedogonium),
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SRR (Zygnema), Wi wigfen
(Ulothrix), ¢emssiar (Pithophora), corrersfe ‘
(Chlamydomonas), Zenf | foa: @RS

S 3 5 WP (BIIACEET [T AGRTS ©0.¢ TEGY | Spirogyra @ A= @Cie=s Giet
SR (AT AT (BT (@ 77T |

TeifG ¢ o e Bfem <Jared @Areiese ey I 797 @ aaiese Teife 21 | 8% @da Sfew wif
5T Tre qva Beolfe 2 | oifr 25T o.¢ TG IPIRIE G (e 77 |

afefs e 2f5re 9 O (¢i@ “mid) @i ez weedr aer wige A | e Soifgfore
GICAITRReT 3373 AC A wNifey 21FTe “fefrer GIcazies e 2re 21t | o 2if5es fe-ge ff¥2 wrad
(TOTIA TR TCo (FIH (Vesicles) @ 20 ST 3R 1@ Wit SeleTol Aieere ¥ | 4 (@t ffrs
0 @6 AT cofd a1 g fFg FIea siea Qe cofs e | fog e Apewe oy e seay stecarer
TH I | GOIF A 2B Tre T HifEfore Toq @R e =7 |

| Preetdfa ter: @iEizns )

@CATLAEER NI 3 IRAEER 7T (@ TG | JCERGT WYATe ACHS TLTSR AT FACT FIALAET
T b & S (Rt AT 7= (i) SREAT AT A (i) TR, (i) ARS8 S, (iv) THNT FICE,
(v) Twifmefs 286 ¢ ATP —synthases, (vi) DNA € (Vii) =& |

BIESCES

NICRCE
GBI AN
Aoy

Sl

QA=Y
STICIES

(1) st a1 =1t ¢ eifefs APt fsenfs frex e «a fawa a2« i s | «f6 @ 5 nm
I | AR s T «aff ATSTICINEE ST | MG @RIt (e ¢ 130 ey 389 qrore
ferzraEe % |

(i) GBI 3 " RIES @FAIAEEY foorm SRIFS 6z, WAMIF, SO TTg SRl AWTdd 1% GG | @ T4y
e fafore, =<kt wier, fifeg aenas 70s R, iy @i, fShifim, ARG a6, A E
@3z DNA ¢ RNA | @It FCAIRICECEAR (FS by 7o 27 |
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(ii1) BT ¢ S : CHNITS SPRY AREFAC N A0 AFoq TG AT | FORGE AZARIS
GFCY BT TAT G0 QU T© ACF | AREAFECSH AT “GATT AN T TF | WIS SAFrS
0.3-1.7 um | ARFRFET FEH B O | 47 omee (@b T s <Ae a6 FFlEfie o |
«7 fC5 =t AT G GIEFE I8 | ATF (FRITBITSIN 0 | (FRATHITSIN R AN FALTETCT
GFF G2 O TFE 2 @fs 18.5 nm =1, 15.5 nm B¢l | @FRTHIE™ @7 Twel 10 nm | AT
FRICSEN @ A @Ewa -a, @@ea & b, s, ek, eEE,
AT ¢ ey @ @ eiET |

(V) GEHI #rieET « gio =i Qe f5g M5F AR I ATl 7T AS ACF | 92 AFSEAT
TETHIE ERINT FCTA 0 | AT TSFSCH 8 (@I QAT 2T |

(V) BTG 2856 @ ATP -synthases : AZT (& IR IleTwia 7€ ATP-synthases a2

FE | T L A TSI AF | (TNEYCECS 72T Fo1wealoE 30 At | ofs 3eE A
FICEIRE- a, IR - b, FETBT @ Syiegiiee T P |

(vi) DNA : @Ieies o fFers DNA Stz | GeitT &1F 2006 DNA 9 A160s #A1t | Qi RIS
FICALPT feer Sigge! 312 ¢ g ez @b todl o6 |

(Vil) FECEET : GFIRIEEE ARRTINES AE | G FRTEEE TS (@l Ferew I AT |

FRACET IR THAMIT ¢ FIERIWws, Ffre, @i, @i, Fabawe (@i, i),
DNA, RNA, IR, Fg qFei3, @ -«7eies, a3 e o fa @iearess «f5e 551 ze e
IIERIZWGE, FRIATEHT OF S 20-30% Tl | @ ifers, Srifrse, farme, Tame sy oo #fre
SPACEIRE | TG 04T b0 % ZeT Smaa Tt ffones 1o e R fsfier aea @3z s 20% FIMT @3
OTSIBAHCA AIFIT T | RIS AE @A TE A 96 Wi | 9 9¢% @Fa-a 2¢%
@RI -b | Q=S SR Ay AR FHAEIBT € SyigiieeT |

FRIAEET e 8 Gt avraf *fers (ATP, NADP) #ifies 363 8 ey afga CO, ¢
H,0 ARy =Rl todt 6 | I AR T RIS 2lfgam 7o4me Fea | w1 ADP + Pi (t&
ATP o 3@ | 3T @ TZTOR TNT @ (TSI AW Coa F1 FRAILAEET FIS AZCBI2STIT
FeaifedRrE @ft It o DNA SI9TS 329 I | (@FIRILPE AERPICERCER FEAfST Sad AR
QTEIZT T FL | IPIE fers Qe Aol a1 FF A0 | @AACE FOIEPHAET 906 |
@RS A (@i, Teee s ot @1 @EAes 97 ferw DNA 9% | 9Md ARG
@IZPG frem St 48 ¢ 5% e (2o todt Fare #I1T |

Predfora v e
-9 -
FRAIATOT 510 (FNT? AL Fierewe &g |

| Rt ifon e EtIRese fHfers fou s w0 @l (AP tof o0 9w | |

\NQ
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REAEES CIeR W& SR e Sl I9 SToeE
@I e DNA 329 303 SIt WS e e |
fTefFar @it weifad we |

ISR : Taw {eat 7916 18w (Robert Brown) sbos 31t
=R (Vanda-aF &aF SfFe) el @F A9 FF T
efaam SR 6 |

TR @ Rl : &fs (@I Aaere i fWefgarT e | =it
I (I ST A 1 | g W< 2 @1 @vq-Fre
@, TEA @ifEe 76 I egfers fee SagR Mot 24 = |

FFS : ST AR JSIFE & | (FIT @ (F0a S, RS orara (JAF), ~AbIe et qre
G *RIfT®S8 Zr@ AT |

SR : TSI AT (I TR ST AF; (I FRI G 20 e fgamil e fess sage 36 |
I 8 TS : B 8 A Afb (2B IT ZCS AT | AETFIF NN I AGRTS 9F N3G |
AR A (FIER S0=3¢% BT WA FCF AFCS I | I AT ST AR 50 % NS |

[ Rrmta e e w17 J

IETRAE TAW : IEIRFSIE W Tore FEFs e ¢ @ifta fex «ifss | ate At AraRer @ifes,

DNA @32 o RNA, &% «(fasiel (&-@aei2s @ Sy SAm |

(ST o : feffe st wor M st Wl e - (i) e amas, (i) FefFsarem,

(iii) fSfpeermT wae (iv) Fefmae @b ar amite eifem |

(i) FefFam o : @ &7 ¢ fagaffiz s frca feft Mefeart sige e oe e o At
fqes Rt 3cer | 3RS & 180 Nm 59Tl @ SPRey TS | Afs 79 um S 8o-boft T «IGF |
AT [T &AW 68nM | IRETCE ZPOCH & TR e ACF ICT (@ S0gel | -0y IRe_T
TSIV ST 0K IS ACH | ST W] @ THIRA | U8 BCaa N4y wiexifs 1! 2r & 10nm
vegl | RE - e | FefFne amEs g7 sl fnfdv o 9 s Ryge |
@] femge W FefFae @ | afel qmEe woeE Wth Jed (=T (/E A T_E | @I TR
Toifgfen TR et TFhve 8 epffie 2o AN | FEFTR ANEER (@oEd B 20e s Ty
fAPIRGS (PrEE T© (rE! fRgsit MAGIAECT ({9 R 0T |

I : WOFTETE T o | Fefpege, WOfFenT ¢ (@RS ARG (AF JAF

T | ARG «@F A R [Kfoy I@a @I T% 3@ | qreiieiE @oees A

g e Ay | [efEaR aEs e [ifeg I€a Stemm ¢ fsfe faafas &3

Any kind of e-book & Software, : www.tanbircox.blogspot.com



SUQIQS[ey ¢ Q< M9

(i) fvefeezre (Nucleoplasm) ¢ fefgem wrerewg ¢ Mefgm omEs e wige 5z, nEmE
(EETE o Sdeqe *midGF 1% [efpesiien I Frfnsfrs | NefFesie e @ity i tof | urrers
«ate RNA Rfeg aeiss @ <f e & =e i |

I 8 FEPETRT ¢ (@ITNENTE Ao A1 e ReTa e w6 | Wefmaiem taafe sria frae s |

G @ I TAMITTT FHFI0ET < T AN Fle 07 |

(iii) Fefmeart (Nucleolus) ¢ FEFATR woewE wRES FY, (TEHH, Tl ¢ SCAFFO q9 GO
fSfgeaT S #ifafoe | e w511 (Fontana) Savs e 7aew «fs orate i+ | enfafam ey
(Bowman) 8o ReBitr MefFesint IINaae S |

RITT 8 STSTF AP (I AGTNS G5 S Tpeapy A weifd | fog cvafeei ¢ ewifersm Fefeea

OF AT Y2 AT STl 2@ AN |

SRFE ¢ AHRTE @I TnE @neier [ g eFeast wgw A | [E @oenew @ e

FA0F A SAT A1 GRS | [NefPean qgaaiar @G E SAT (@I J6 27 |

Teoifg ¢ SAT @I IS0 SR(FS G MGTHFRIETT SRAMTT 2[5 SN 21 FCR 0T A8

e[xrer “ineFT MR |

(TS 107 ¢ @7 I fa wNifige =l | RefFears mameTe—(i) sew (i) wame ¢ (iii) EF @2 foq

L O 1 AW |

IR 15 § FEfFeaeR eue aPmRfeE Somie @iy, RNA @3e o sifsre DNA |

F1e 3 (i) FTefFea efas wnfe uz sor T w3 | (i) NefFsast IREE ege 36 | (iii)

@B FTERer 8 7w 307 | (i) [ifog e RNA Feweae 3 |

(iv) fRefgaa @b ar qmifew sifest (Nuclear reticulum or Chromatin reticulum)s @icas fsms
SR (A-Reed sz ReFIeR (eow aiffe Wi g ©8 (el 7 | s89te g Qi
e @b awe | @3 wfes @ity wfee 36 2 | Fefaaee Reeme sz T 9w
THF TR @ N AT @ Fere (Feulgen) 7 @ (T2 S I (78 IBCE I &7 @I | Fiter2
(@A @2 (@I | (= frere Sg @ o€ Fere $efTe 20 STwIFs Ao ¢ (6T
@ AT TSN JWME AT ¢ AFOTe PEINW R ©I GAE (RN 1 2 | ATorF
fTefgaeTe sMues aeifer @y P [ve s @EeT A | sl @  F
GFIHF CUZIAETR, GF6 G (I AT ARG G2 (FF FIF GO GEe36 AT |
@A FoReTE! & A\ fEmete? eeifon sifafas af*er A ey widl |

@A A S 197 ¢ PP 2fsls @eenT DNA, RNA RE5H 8 w9-Resiw @ifow fae

IS ; @ QT 57 SR @I TR TR | FoFETE! TeFesi3res T @t DNA 99 s |

e : IS CAFRER (17T 8 IS N T 0 | FCTh*, emaer 3jf2 Topifin F1eer 747 ST #ATeTs 33 |
aeifed ST T2 O 21T FC |
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AR T ¢ NFIH (FIET TRGEE IS 7@ I | aro @IS ¢ DNA 2tE 19 7l [0 I
AT QIR (BT T 21 | FSTFa (e M3chraieT ¥ Ay fNefaaew ffog sga @ Tt
w7 | efgae T e [ifey Iga s @ fefaw faafae =) feeam efgs wnife v7 sem
IR Jler 303 | [TefFeanT ARETN &Fe 0 | NfFeamt @ifoT e ¢ @ 33 | [TefFeant
fafeg e RNA seewe 3 | [Rfge 8 s SamicTa saited g4 4w o fAefFemes sie
I | @GN I BT 415 @ IS AT I 0 | (@I (NSo*, &3 338 Twpifn Fieer
T ST AT FC | (@I eerifon RS 125 Sfi! A 7 |

Prefors v e
&FA-9 &P
SR 107 @7 A FRITR Tt I 31?
| Rt <ifon ot Fefraem s fou e w0 e | )

@&e (Chromosome)

@I (Chromosome) : (@I [N iR Wt wkiFs, FeiFe anfe ¢ @i wa «iffs, s
TAS] T (TR IAIFIOT IS SomI eerifon AfRes, eaad ¢ RIS I35 S A S eima
CRICAICAN JCT | (1T OGP Sl STl (A0 @I 2 27 | @I FeFaee Swey
IF | ATOTT (WOIFAT Aeifed A2y ST dEers @ 2 s (@ INes A | ;N (@I @I
Foifre BT 1 ARFTS SITS (I FAS (@ITHEIN AF = | S @IS 24 T2 DNA (Reg
Si2AeT RNA) Rse 2ite | Guvacs Se@icniens (prochromosome) 3@t 23 | SITERs SIe&rse q0ad
T ReTeer® (ST (GITNITN @Rl T | @ Gy ATGReTS [T 766 7y (T 40 2 |

i@ ¢ 2% chroma i< colour 3 soma =< body 31 7 | FTeE @A 9 =& ‘Ffere @R Ir
‘TR RO T | FIAT QI FEFTEAT @ 72 QI FACS AN |

skae BTt Strashburger NSEITGT @S wifvs scav 1 sy JBitw Walter Flemming
@S (splitting) I IET @R TR LREAENT 9 IEE AT @F @GN | Subb &bt W,
Waldeyer se=s @i 91 53 & | _

AT ¢ QEifeq AMHBITOWM @3 2N AT - dvoo RS T® DNA dauble helix ‘
AF | 7 Bfewm TKIfHE MAF @@EENN A | Poa
littarosa 2n = 506 — 530 7 ifs= 7125, ©3 Haplopappus

gracilis (2n = 4)-«a 3 @ICIEI e (oI | oA

=i Bfgw Ophioglossum reticulatum ( n = aeofs) = cnwm c:":’:”

i Sfew A T AN (3ITx | Aifice F&fm 2n = 2

(e = Ascaris megalocephala sub sp. univalens) H-ﬂw proage,

@3 F&fgEF 2n = 1600 (Olacantha sp.G) | ¥wed & '~—'~.'D-;;}"' l
TS 2lfS (MRCFICT G HLJT R TS ¢o-9GF T4 1T | B e 356 :

Any kind of e-book & Software : www.tanbircox.blogspot.com



SIS @ QN 9

T ¢ G5 TN ATLRATS ©.¢ ~ Yo K 8 0.3 — 3 Y ¥ TH ACE | 97 (6T % I @*18 e
AT WLR 0.3 U (AT o T Tr© A | (@FIF e awifen MREIMHT s I SiHers-9F s
(I A @A W FAIT GFE 2A0F | IR @ AR AHETS (GICAACAT API-Sgfe feyefyy
1 2 | T (@I @RI IR @I 9o SISl 16 20O 21T |

S 8 07 & (FIY RSIETTAT FHITFS I AT o, IS 8 N @foe 0@ #ifiers &7 |
O IR [ifoq =g 718 27 | RFEBIrem @ICIENT BedR | Tl (5) SEILEN 8 () G
TN | (@ (TN QI foret fdier 03 (Tt G @I G2 2FF 8 & X- @I Jrors
O] (A I8 LA (RGN AP ST T SIS |

GF T (GFITITNCT [EE AT (727 T 8

S | G AT @D ¢ offefs @ aeefrens «oft a1 7t (Fme =) wepmE 71 e | @3
TACE GFIC (I (IZIBC (@ITACANDT) I TF | S [Galqq qcw, AfS @A Fres 7o
T T ON SR @TACANGT AE | (HIFer /I Al @ aeen ow 2w @ 7t =¢
fqow 27 o5 afsibee @ite (chromatid) 3@ 2% |

S | GBI ¢ BIfs ot @i i e Cregifas «ifde =7 | REIHE (hiTs ¢ Ml Ghrre—
« ofsls Ffere (@TENE 1t S=Kige BT U T | O EGIRE 6T | EIEGINRIET ST
fofere @I SRSt O T4 & | @NF- OGS, TREBICNGS, QEIEITGE 8 GEeiGs |

© 1 T (Arm) ¢ CIEGIRRITER AT (@ITICINT NHF2. 1R I 2 |

8 | @eifE (Chromomere) ¢ <bRIR @WIT I A (@ITICNE GFARTS AG27 AT ACF, ©OICF
c@IeNifE qeT | Witz DNA i@ g “10o 01 Woamiaa Yo @9 @fba 2 =7 | wetiew
CTAGIO @ SECHT I (RN T SACATFIF© TN OIS A0 O A& {2 (4 AT | (T
fAfMe @ICIeIe qorE 1T, SgH ¢ wigfe ffAe |

/—C@W’ﬂ%@

foq : FTRNIT @ RBICATG oY

¢ | o@eld Fe (Secondary constriction) ¢ (RITICITT ETGIRRE Jore S F ARBE O
S 26 @7 27 | SAT TN CIFIR F SR 2T NG F AF | IS I3 AFoe
eecete DNA =9 =gy $8fere <1t |
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Y | CEEEs (Satellite) ¢ TSI I ST GICIEITNT GFATCT AP SIIETY FY AR ATCEAI85
T | T S I NN AR AL 9F(6 @B 7@ e 3@ A0 | WG5S @S
MG @eens (Sat Chromosome) e |

q | GrerfE (Telomere) ¢ ey fRearat @35, 3=  (H.J. Muller) @GR eRme G
TANE @I TF SR g1 FE | TS 17l T GrEnfEREs S[giemd I @ G
95 &f® R A A T AT 1 |

b | SSC@EIT @ EOIE@ND ¢ A6e T 7 (GONENNT (T T B T2 G FCF OIS 280
T O | G AR ISR RS (TR S A | A S o IR (T S# olp TR
QI I OIS (ROIATCHIITT ST 0T |

ETRREE va o7 fofe s @eisE cdifaens ErgifE@ (Centromere) 3 ST @IS

CNETPIE P8 @ MeFve Y3 [T e T GG | @ TN @2 =i spindle ©€ 3@ 4™

@ Reeem T @eeneE g e v cfeve ' ergifie 7 Ten s feee weite

(TR L T T | GG I TN S WP TSI (AT b1 LIS T | (-

(i) BTG S (Metacentric) : (@RI GCGINTR T TIB I T @G 6 qg am
I T | QT (@IS LS NHRoT V SHCE ACS! (AL |

@Iﬁzﬂi—_ eIt
SBIET e oG WEEEe  GEeige
@ : 3.5 : BT 49T TSI

(ii) JTRTIBIEIES (Sub-Metacentric) : (@TICITTR ERINAR TGFF (AF GIp AT NGZF FA7
IR R 2fF SPTIN 27 | O3 PR (G (MATS SFR6T LA L S as @ |

(iii) Si@EGS (Acrocentric) : T4F (@TNCIER (@9 G0 TSF FF6 EGINTRT TKFT I G
@I (@ 76 A2 Teoiy = ©iF 93 (7T GR F7RMG SAFITE I - 48 W (@I
SHIGS (I 0T | 3RS )7 Swead Neol 2 |

(iv) GreIfGs (Telocentric) : 2 SR (NI GF AT EICGIINTR ACF | FCE G NCNNS Q6
g (@6 a2 43R W76 4T IC @ 79 &F | @I TeFfoq G TCA&r ‘|7 oreaa weef
THABT AT T 7 | LTS GNENE S I GG THAfFe AF | @3 4391 GONCINE
3Teifge (Eucentric) @GN 6o | Gfb (GICNENER KK (I#8) | Sk @I (@I (@i
CTEIFER weifFe AFte AT | CRGQhERRIS  @emE  sieirge  (Acentric) 3t
CTCGIRARIRRI I T |
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G : oUW 2|

TN (G ICNCTNGER N0 ARG 3T «@F T €3 Q9 (Acentric) @ iess el
T | QI @3 eyt Sl @i (i) 9 Eeglf¥a (monocentric) (i) & crgifms
(dicentric) (iii) ¥2 cGiNE= (polycentric) RTIICIN T | RITAITHAILNDT (FICNENCR FRBR At
T-PrEE (@WITOTaEE T4y P COET FET W3 GA (G 7l T | ATEGS (@ ITNIET 73
@7 Sf¥ EICGIR A | Swrzgel- Lurulla purpurea, f5g &RIeT, 97 8 2@t (4l T | GRS (&I
@F (@O 7 295 ANt ot 4te (el I 93 AR (@IS
Diffusecentric Chromosome It | €2 (FITNICANT GO CGINE A @, ©f ey Far qr =i |
Heteroptera order «3 &g “retet @3/l (G o7%7 F41 A |

(RICCACI APTRE I : (IS TR I (T TBT | 9F 4 TAmIe- Fofas amfe-DNA
8 RNA | @if5s : Reom @b, T9-Rese @ifo | Sy Swie @xw - ffre, St sad,
SRR SR, TS 8 Sy I 2mref |

S, @IS ¢ @I (@i Nl aftes e o @ ToiFe @S a9 w1 @iy sy
TRTES AT T QIR QI A5 SAW | @6 73 490 = 1 7= (§) TR @nfow ar @ @ifsw
(i) W8 @S T T @6 @i | TR @fbT- gFifas TP U wiftes FEE @ @ity
f¥e 27 atE BREBH @ifow 7wt | @x=-Arginin Lysine, Histidine | s817 @nfba-s{f3s oy @3 wwema
@IfoT GG JARF | @T- FIRCAO, HAGRET | TR SR @I 50% g6 DNA ¢ FRAw
BT @32 50% RNA 8 9317 (&5 | DNA ¢ w5 @if5ts 7ty ¢0% DNA € ¢o% 5N wrom
TR (@B | TN A5 (BT 045 wo% ZEEH a1 DNA @3 e 7% 208 @ 32 7
[ U BT 20T T-RESE (@i T 80% (AT (@ TGN FIIAT Tofd 36 | B 2o @
-5 (@Nfte s @itena s 35 | we we@ DNA 51t #ifdacs DNA- @it fere
T | AP (FICI (GICNCACN fe-wifaigearielss snitre (Deoxy- ribonucleic acid = DNA) =& 3’
TAMI | 67 ST @I R SAmie fRetta RNA (i 3 | 2 (@Ieiener RNA i3 Somie
7 | 2B @I (@B @ T3 sy <=sgoe (replacement) = |

3. fTefas «ffe : @eeiceR 92 «@eie Wefss afste a4 | 727 (i) DNA (ii) RNA

(i) DNA: DNA «atzaieas 3it smid | @3 @ DNA Siqft ard qag si9e | afsfs DNA =1
A2, & 8 ARG | it 8 waifaaes Heke @1 (93t 13 v [*2) I 93 AR 8
ARG AR @1 (9ar «F v [/*B) 70T |

(i) RNA : afefs RNA =9 ArdiRere «o@ [f#8 | «ft +iiv SEakfE a8 =<1, Sew w10,
TG = @u— SISl enfae, 3Taifse ¢ MBI aer afde |

AT Mt BISIe @ NI e, [fSy aaeras, FIEtmRI @ SRS S 8 Sy Ao

A STeTE Sg AfANICe RIS F69 | (IR AR TR A (@I RIS (<77 THIACTS 2= (@ ICHNCANCE

R @ AR A | O ©f @G Siferaiz AR S = | oWy ol AhR, @I wiferwl @ @i vt

o T 2eTe A3 TAWITTR 7o AT Mol S=gie |
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The Histone Code .1—_|__.
PPeY
!:-__;  Hae
- N - _‘_\_‘_‘—HZA

8 [ A e ——Ha

5@ : 5.59 : BEBI @1 @7 o7

@ WefFeaib e afde | Fefse wnftes s aawz DNA 8 RNA @32 @ifbem weay
RGN @ TREEE, fog W3 @5, DNA Jxfersis @ifoe, (iR, suififbeme ¢ wrrazemm @i
ToAWI |

@ AT 9e% DNA, ©¢% REEHE, 20% TRE6H @32 Yo% RNA IECR | RESH @F &1 Fi6y
@i | @t Hy, HoA, HoB, H3 @ Hy-9 5 «awa Tod REoH A A | @1 @ifoT @ =5 9
T SHICAT SIPTCER HeRT ACACT TAECT DY, S, S¢, $9¢ € 303 | W=rel Hs-FF REoH @ity ¢
TS ACE |

@IS THAGT 3 ICEFT WRoread #1es @f Jawe <ffex Wreng qrer (i | ffeq wwet @
ARG FefFer™ (nucleosome) ST wifefze T 27 | IS FEFEETNE (@IS AT
g% RN fofze w4 2z |

RSP SETRE A717 I (T @I Qifericas i wea cofee | 7 fefere Rfeg s R ey
TG MG (@IS 77 10+ I ADB AR | TN G qeeet (solanoid model) ager
RS | @ WeeeR @7 R. D. Kornberg ¢ J. O. Thomas (5598) | GTIEEG JCee SR, Gt og
GFIITS ST FNSIFSTAITT ST ACF | GTETT FATS (AT, BT BIFfex Weet (417 11nm, Bset 5.5
nm) | oiFfea @FR 91T HoA, HoB, H3 8 Hy @ 71 «@twd oo @b toft | @ caifbrma
Areraita 7t F0a W AT, SR (16 b6 fRwbm wie e wagfen «sft wis-ResH v (octamer) 167
F(E | S5-RESH qFa N AT DNA SISPIas St (@R (Core) I 3 Sige ¢ | (I S s
(&G @7 @b (core protein) @3z @t facar 4wt DNA =izt toit DNA (core DNA) e |

57 : 3.0 ¢ I 5T (ST A5
@@ DNA-7 S di3@d affe DNA =it foiesi@ DNA (linker DNA) 31 @t st

fEfrerem fiem DNA-S el I5 =@ @+ o7 9P@ i I Q@ 79 GPEB @it
(Chromatin) =iiest #ifafoe |
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GRS : QAT oG
1@ DNA-3 5t wid DNA Siex @ (@17 (@ifta 712 Hy it @36 e @ifow ers Qi | w6
ferer DNA-s=eer f[iforgy 209 #Ata =11 @3 NS iperie wigfe e 27 |
RITACCTE T ¢ AT I o7 4P @ 2P, OIE IAIATIAT GICa (AM{BT G R, I I G-
Fe 301 | [ofea T @IIE (@ Koret eerss i el Ae w6 | @it DNA afegst
I B T T @B TG @A WFFe lie 20 (17 Rerer 4 i e |

Prefoas welw e
-9 -
(RIS F? A FIST 12 (RITNCSICAT AR A B B SAWIT ACF?
[ Rrevtdfa s ter: @EET e fow o 30 oea | ]

(RIS (RITITSCT G : ISR ST (T NKICHE Moo Zre T B
| @EICIER Fler 26 Wrol-Pret 2re S 7 2l fom (A1 Gieaa a2y fqzae 333 TeiF-Tefers
7 A 90 e | @IS =@ Ieifer cete fefe (physical basis of heredity) | §itas «s @G
3BT @ T WIS o aat fFafae | foes MO @IETT §id RS i 8 Iemifer FeR
frEel 03 <IGE | @ FRC @CNENE Iifen core fofe I e w1 &7 1 @F [Retems Twbs
AT TG I 93 G- TTTS AF | (@A TS @ IS ARLS TR 0T G vt
G =7 | forer et @ITaeT Bfssl #ifer e |

Y RO (@IS F QfSF AT e |
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Jife 3¥ (Hereditary material)

Tetifs 38 (Hereditary material) ¢ I S4ey srei-from af#2y st Fei-Tefere ke &8 qmes
atg Ieefe 7€ (hereditary material) <o =1 Ieife <¥T Q4N THAME R (GITNCIN | @
@I qEee DNA @9 et pifeers Aite | f&me zir Giaq e vifdfas @fFem e
G s sRi@g FHE ol |

el wnifte (Nucleic Acid)

GIREmTe AR Tl @Ry 2mr Rl ¢ IoRfE | R JFerd FHwe aFFeR fEds a0
fTefae wifme | Fefss e zET T Tl SaffiE aree™ (o) Sife | SRerted @R Er IzTET,
LAFHFIA @2 IS Tomie R [efae wnifte s w3 | w1y [EfFebRe «fmg tefia T @
TifTe tof 27 ©itE [Teiee ifTe 0 | Sbus e 7357 fofeesrs ¢ wemmiaw i (Misher) i@t
wifege «3 smidfba e s fefa (nuclein) | Subrs AT SEB3 (Altaman) fefae sifites «3f
AT A . f$f g TIae e Fefae wnife | e snife FI4, Q3wme, SfEee TREe
e FAFAT G N0 Afde | Te TRGITE AT S¢% a2 FAFACE AR S0% | FARIT 13
(RCTR [eigs wife etz | (i) feofamiEEi@ess s (DNA) ¢ (ii) Fsti@eFs snifre (RNA) |
DNA e @ifSe sinemm am | RNA a3 *[e3T So Sist oNea! T ARG @2 AfF So ot
e T FNEIF AT | G (@i ME-9 M= @ (weaioe o2y Feread [Weigs Suifte 7 sy
77 | [Sfas wifre qeacr A0, RGN, AREEI, NEF ST IR @I N0 |

Thywize o [T ]
"jt\'ﬁ d -,-"' ”‘\c;:_‘.,
Hf*“t\n .v‘\,‘-"!%
| I
o : N3fffes e TRGEw g : PR e TIGTEE
FIAT AT o0 | FACET AT 910 |

fNSfe suibtes Io1 THm ¢ fNefae Snitie JR@ERFER o7 fNyfEe Samiw arear T 1S | (e

XA R | G FIES © | TAEIE SifTe |

> | ¢TBTE ¥ (Pentose sugar) ¢ b JEaRtE *poia (Bf)-& I =7 (oo *poiF | efgs spife
LT (ATOTS *Joa ACF | O Q{6 AR *Poia @2 9o fTafwmizcars «pona | RNA -(S a3
g @92 DNA -(8 feafSRI30are <ol A | (TS 1e <ol T Sl A @361 o0 T |
fae Gewix [f*12 -D A3EIe W[t 3 Fofaa witte 99w 36 | 3R 13 feafemizmme <y
AT G2 7 o B ey W[g @ @, Fe RIS *olieas 372 T Ao A |
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GifeRT : gV Aq
3| MIGEE 9@t weE (Nitrogenous bases) s Fefgs wmfite 43 e<iw FIRGIE FE A |

TGS, I, TG @ SAFCE 0T G TR 1T | TS ST Gere[eent @ 1 76 o7

1 e 92 @ @F @B RS N9T 0 | 93 I A e @7 TR Tt Fofe wea wiww 42 @i q-(i)

ArefafufeT «ae (i) Prefm |

(i) “2RET (Pyrimidine) : @& Jow [f#2 A @@fem wcer @ iR [#2 wReE @0 =
AT | @3 AR 7eFe z@ CaH4Np | WEfee wuifne o aom ity s a=
AR (thymine), EwGIRE (cytosine) «dr IR (uracil) |

(i) e (Purine) ¢ 13 Ie7x %2 a1 vft wpr fax 2 e 7@ 27 #efe | g g e
=z C5H4uNy ofa= srifie u2 eer Pl w5e Aits, I-anifeam (adenine) @ o@ifa=
(guanine) |

(et ter: st abre 917 )

© | TCEfEs wpifTe (Phosphoric acid) : efas wnifites «afs Smres Sl 21 Frceifas Spifme | a3
elfas Aede H3POy |

fefmeizw (Nucleoside) : @F Y TGN FEF ¢ GF A (ATBIE PN T& 20T @ JFFNTT

@ICE I 2 efFeies | FEe AR e oite Io = ity RefFense, s =i ke

2 ©its e =¥ S fefpense | Anzffifes Mefmenizre wmaa sar FIEGTE it S ST

IBGF TR AL JRCFONIT T30 I& A | g FSfe MeiFemzre w—ea s ARG (372 77)

XA SR FRCTR TG HA AR Y AEFPINLE I I& AT |

fef@eb35 (Nucleotide) : @z @9 FEfFeNTT-aa MY @F A TG & A N FE GF 9Y

NP EBIZE | Syeitd <o T, NP er3red ToEs YIbIe oo elHebize | Fofee witters SR

T AN T TR FTEFEBIIT F | I3 341 A7, FEfFebize 2o fefae ey i 9o |

qF Y TMIGNS MTC FHF, @F T (ATHE P @R IF 9 TG @ A IS @ W

fASTFSBIRT | *[7F U ¢ FIEE AL TS & 27 |

ffog o fefrebize :

RPIRIGKIR IR GIE

eIt St = AMP = wiifefae Mefpebize (spfeffr wriftme)

T TEEs = GMP = o@ifw fWefaebize (Rifafas srife)

ARG JAEs = CMP = ARGIFF FefFesige (el suife)

BT W Es = UMP = $%41fe efadbiee (2effflrs snfe)

RIRIENCEINEIRSI G

feaifyy sifewim St = dAMP = siifefae feefafeirdsre (feufy snfeffrs spfe)

ey It St = AGMP = aifae feafafaeiretre (feufy qmffas )

feafsy MR Tt = ACMP = 3GIRE feafaeiFebre (feufy mabiefl anfe)

ooty AN Tt = dTMP = 2i3fF feafaeimesize (Tufy Aiifet snifo)

SR FRACHT (I TFEITH) TP el ebiaced FNeae F41 27 |
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e : fefrebEwyrat DNA ¢ RNA ToRa & IR 297 6 | G2l waref [#1ts (NAD+ @R
NADP+), t@ifos sieearaee (GTP), %91 (ATP), Toiciferfare sieaaee (CTP) Reaa efiil At 35 |
wifreizesiae (Dinucleotide) : s FOFEHEE T AEHH FMEFEBIETC ANY FACFI-TIRGIGE
TFAG AR FE 2 ST SIS TIRTSIFEHIIT e | 3T [EFSHIIT (ATHIS *JoER @7 SR A
@32 T FTEFEBIETea (TS *oEd W FIECER AL FOEFs TE @6 I5ET & 2 T T
fefFabizT e 27 |
s{ferfefzetizw (Polynucleotide) : ST FEFEBIRT ¢ - & NI IR 727 TCFICIRGTDH IFAT
AR & T 96 T4 @RS JRTT If8 FCa, O O ANSHeEIRe 0 | ARf~SiFesize qait
GIT-9F T© M9 B F@| 9T BG-G9 TFS 9 GIME ((ATE PAR (FERE S2&A
- HATECEE) - T @7 FREF A T& AME IR FRMCE AT (ATHIE *[oF-9F 0 FRER AL IS
tF | DNA w97 efefls «as @ferer a3fs Afifeiaebize o3 |
fefas antes g : Mg wnfte e it g a3wre, 5 afaEnres 7 uw fofe
T ofgs Suifmecs g2 it o S Tr; IA0- () feafaaaai@eds st ar DNA @3 ()
FrREieiEe wpife at RNA |

Frefor wel e
-9 el

Tefes ufte = e Ft g3 fTofes afited Soammete 3¢ & |

efsmizwiatiss e (Deoxyribonucleic acid) (DNA)

fafyizcai~eiss snfte Deoxyribonucleic acid (DNA) : &R @ IT

wRfEe FeETAe, Afere Ty, (e g (ol Fitea s a3

TS CAMCBI 47T 8 A2 fefze wifrecs DNA 3t fe-semRaifess

SpIfTe ACe |

faofe : S ela SIZAPT ST e ewid TENT (@itag DNA e | DNA egis fRefgiem g ferae
(QINCACI T AAES | GRIOT (I (e worre] FU-NRGIG, 21F5e, GG e agfeq qeare DNA €+ifge
1t | DNA &3 #fasrel Picogram et 5% 719% 4a< e 4 w41 =9 | Pg = 10-12 gram.

S : Sb-bbr T Miescher &2 DNA Sifisa seaw | fsf «ta f8fe (nuclein) st fcafeee |
RIS Levene (3»d0) «dz Shoenheimer, Mirsky and Ris (y59b)-@3 f5g Gifers oita=ell 2rer
DNA-3 5159 771 Reertiong =12 «iqelt et 17 | DNA-F 79 5[0 718 qI=ell 1w I S5 @ i
(James Watson & Francis Crick, >5¢®)-a3 SfI&Ia= < |

DNA-7 to1® €% : DNA-3 i@ &7 dob (A Sob €T W& | dooo® C stwi@z DNA =9 (st 9o
R 5 | WS @Y (I TEGT SEIED, UV) SR (el =t ooy @+ |
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GRS : QAT Aq
¢St =19+ : J.D. Watson 8 F. Crick $5@® 31T DNA SepIias (3 o157 e eWie S0 S TIeT (2fers
(double helix) 3t cete F@a T AfRbE W2 VT TCTH SVIET G5 OFT Sove e Readr Wilkins 717
ST @ T AT AFF A |

| Rrw1dfa Fre: DNA Fi? ]

oV vE

®j i A Qe /
® A, % |

V o' as ¢' e < B '..-
52 : DNA & cafiry (samom-fe wem) |, o

P= W, ® =¥, A = W}T@ﬁ'{ T= 2“3&"{ ; .'"’"-'E"'j-"v .
G = «3iffq C = M3GIFF, (=, =) 2EIEH I |

DNA T 2fe137 @3 o15fas a3y : sa5o ¢ g eme DNA @9 Te (o197 @91 afiBrefe zeem- DNA
AYRT® 2 RIS 4R Afelb @y gals “Iffeiaaitize e | DNA R g fifes 1o | Fifer
T© AT 7@ T GFT FEAE Trerwe Ko A (=T 92 NS afers A Fofre A |
TG TN | FifEq 12 ted @ tod = 1R 8 TIn A EEhE NYfEd e | 72 eed @ ew
TR 2SS @ Coat 27 GG MRGICSTT (@ e | MRGTe @1 efet =1 - (i) smfefa= (A) 5 (i)
et (G); (iii) 23R (T); (iv) MEGIHA (C) | SHifeha (A) 77 57 2w (T) S 93 eqfw
(G) = 3= ARG (C) 9@ N (ST ¢o I |

7o TGS @ TR I© a4 & ACF | 9F G @AM (G) N[ 2 J3G g e ot
IS 7@ 711 I 27 (G = C) | 9F @Td WG 591 AT @est AR A1 96 212 @ies 1@
7R A AE (A =T) | @/ @3 07 2nm | s (e 2o #td | @R &S 2t of Fiwe (e
AT | 3.4nM A9 o G A5 AfF 2@ 1 (10=3.4nm) bR AT FES (@G 2R (@ .34nm
VY SREH 6 | &fSB S A i 26 22mited I | @fore geftTa T 130 sere <iew oy 7% |
@B M FrSIF e AT IR 12 nm 8 TG 5T S A\ AT [RT 22 NM | (F) 9F 9
fC-=fRIERe *oa (¥) G0 s (o) > o F3Gew @ (e ar ARfRfe) Aes | e
R ST 4R *FAT T I I3 AF | DNA double = off et @ g =ifde |
@3B ¢~ & @R FoRG 0- € A |
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DNA-«3 s «197 (Chemical structure of DNA) 3 @ 57 aeafas swid faem DNA «ifde o7 59
eI e 2T DNA-9F IR o139 S | @ 2@ DNA-E SHRCERe S0 21eqT IR Tl
wiifTe @ fefFeae | MefFemaurs [uaae T “Ieql I TGS Fad 32 CafFaLrre = |
FEGET q0® FIRFAIIF [CS FACT AN AR SHIfShw, o@ifw, A2 ¢ ARG a5 F1s
(FMEGTE @) | FeEs (TafEmiEeies wfe)-ag aemaee 459 Same 2 (3) A6 WD
foFIZCEIS 2o, () TCFIRE T (4T FCH0) R (10) 6 TRGITE FIE | FIHF ARG
3 AR e Az e afef @ e T PRt e o g Fes 3Tite ame
AR A 771 SyefE ¢ q@ifiae @ =@ RE (Purine) @3k TRGIFE @ A3fimE @
3t (Pyrimidine) | IR it fFena Afters @t DNA @ 167 0 @7 T ST6o 8
f&F Y56 A 431 Tee emiF & | U6 2@ DNATRE @1 TTe G2 ABITIR &) O Sdbo
qMES e, TIARFA-TZ (AT 2T A A |

DNA waferi= afaa ¢ (@ afgars DNA e (Rfeiad 193 (g Y01 FIea eters 3@ 9o =16 fRems s
F0a Wi St DNA 9P 32 e ©ite DNA Sfereie 0 | (19 e 13 (@Ieeiess
frerem agests DNA 997 Sqferis @7 S#x faoaaier | DNA Sifeies Aeere wg aeie sahors
TG T | (SR 2lf R 2 erey Tt @ferea o6 wrevi@ ¢ wwife g werer DNA 3@ i sifds
TF ot wGamerier DNA Sqferoi ate1 | DNA siqferoi« aifa@aii siferrs sifaftemerg s g3 ate =
YA (@D ¢ I aNEiRY SR w0 | DNA Sfeitas A 7@ ey @ift] ¢ on
ToAmieeees asta DNA Replicase et Replisome 3t |

| Rredfa rer: DNA s T =I5 9 1 SAmieT <ice? ]
DNA Siefersis fsfeifae «icsia Mot sy 23 ¢ (l)rigin of Replication
S | Teifagel *aresad ¢ Sqeratad sw@ee DNA =93 fifeg mﬂm% .W
O O TS S P o EHT% e ‘a? releese SSleN{\ Binding
e Replication Origin a1 siesweer efa (Ori) Proteins
0 | effsfs offt e woo FEfFebze T | fo@ : DNA Stfer=ia eifear (7541

32 1 e DNA e #(i6 4o Aheal @92 2Zgee a5 G1 e g s DNA 9F (SIeFeara FiRe':
15 YT TSI & WA PR @ ARfffErma TRl @ueare SR «ifos 27 | #7i6 Y0 IE
IS ¢ ARRINTCY e A MYTFIA G T (B AT | L (AT Y SAFh© (7 |
Y’ wigfen Wt Replication fork a1 siferi fafqefe et | 1 DNA S8 aS1* e (A
RE T G @R &Sl Zfersy wb f2ommea wrfedl =71 |

© | TFE A A6 @ wer 20 w0 a4l ¢ DNA @R @36 «3(6 763 TI3GIed F7S (@S &
I AP T ST T (AR (T ASAT Y& FIRSYCE @ 2 & 1 Z0S AT (TS @ L
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GRS : g% 21q

5@ : 5.5 : DNA 9@ Sfereiey aifea

@3 c2ifbeeencs Single stranded binding Protein siiesstst SSBP et | «ta<ic SSBP &% soft
fTEFEHIET S G S T | oI SIS0 IR A7 7@ o FAF &5 BITHF TS| FIS I |
Toq 9 (o Srweey WFA TAmi S s, O (fe-wifeizcare) ¢ wews WefFem wae
THifge ATF «IR AP T @7 ¢oite | DNA Polymerase «32 Mg++ SIRcTa =ifgfers
ARG F, fE-SFALES I 932 FCEB TN e Tgel [NefFebiEwefer Mevquas f[mym
SIS qd [odiTe AAftee 20 AT |

8 | TES A1 ¢ SHTE Yret e &lfsfs DNA @ ©tra ToF SEw it F0F #If#7F 3@ ot FIF & RITod
TS IE T | ToF OGO Srweey T TAME wdfie wiww, B (T-wfomigwe) ¢ s
TR M3 TaAfFe AE «ae TAFE A 97 otz | DNA Polymerase @32 Mg++
qEER SeAfgfeore MIGEET W, T-afEEEEE ol @Ik TEs WA AN wed
SfrebRusfe Ievas [yt @t oiwe [K7idive s 20 AT |

@ | 2ICHF (AT W@ SR TS (@ [T ¢ Tos 978 9@ GRG0 RITh (0T @™ SPIed TS
@Tefer R zre A | WL =1ty AW SHIfef (A) A1t ot @7 [Redfics 378 T s@itee A2 (T)
TR & | SHASICI [T 2ITh AR (C) AT Ot RTS8 Tgel 3@ T3 (I o1
T (G) 7eifers =7 | DNA Polymerase @veies JoTse fefaebizes afiy To7 @y a3 @
2N TS R | T =T 779 733 5’ - 3" wfexqee Jfw = |

Y | ZEGIEE G 2 ¢ R GA0F L TG @ G207 FES [T 754 20 S7ay @ 9 ©F e[
05 | vt Mefpebize un Yia ferg=it #3ree Qe @3 R (arel #1ee | @eit 93t DNA
w9 (2@ G DNA 997 92 =11 DNA STt F 92 afols Toq Tel @ @ a6 oFred
(=T (/T AW |
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G R SN ST o1 A0 | T DNA Siferoiq afgris DNA o1 a3 &iite
0 FEE W A1ee Pt o9 77 | o gareis DNA wi9qre siferis efgaii aag s ey g
w26 T DNA 997 Siqfero paife g7 |

[ Rreede rer: DNA SIfarsicr <iopmg 31 iz )

DNA St 9 ¢ GI7 woite DNA Sqfeeitas e Sl | @iF o a3 «mfiE jfEa o=y

DNA SEfesf STy |

DNA @3 &< oieei ¢ DNA 3eieifs (853 419 ¢ s | feafie saaeta sy DNA & el
9T 8 T 1 J |

51 DNA 71912 (sica frererra s @< foget afsfrfa s1f2 =7 |

21 DNA Ie*ifsq 7151 dFia (& HFe 24 I Faro| Y |

O | (@ GIEE T (@I @ (FF G (SF ALPS GF (279 2= DNA |

8 | DNA &FItad oy W8 «@ea (o s1ereae 3 |

¢ | DNA 97 o7 o5 F8 @32 [ea @1 e 2ot (RBi=) @ @ Afaass g 1 |

b | @ SR DNA 197 190 @1 Afaaee 2o «Ififen Tew a5 | Afigfes zom sfeasfes o Sotmi |

9 | DNA & 7ced 4173 | @2 & Teae Gidd (@87 eFif*e 2 qag ©f O3 & (A3 997 Sre
Fee 27 |

b | & @ i RNA toS1a i @32 RNA todt 27 DNA (273 |

5| (@I @ 9K (@I (o 2 «@F WA @ DNA | Jfe (2ifbw2 e Reeibreeor a<iea oy wis |
T R, e T &efe |

o0 | DNA &3 SIfersitad Ty alfesist 9jfeq e @i Gicaw, Sfewrs efesrgl Iem Qe |

DNA-«3 s1& (Functions of the DNA) 3 @I MR SAmie e Fie o | Ieaifed

wielfiE fofe R Fie 3 | Qi 76 (Af*By a7 I0a Q3R a0 | GIId RFBPRR Ie===

ST QT FIET I | QA ARSI (AMRETT 2 TBIF | QI T Ao gd 3 0SS Pler-da

frEe ReTa 3@ @ | Gitdd @ifgfen (mutation)-fofs e e 3w 1 DNA @3 @9 @ @i

ST (AT (T et ©f (RIS 360a 7t 3756 | BT I8t (fore Iz [ais FGIEs T© |

TP Rfor it e R
&rA-9q &7
DNA 993 (STS 7o (57 DNAW@WW%%%WW?/

frwRia 2ifea F&: DNA wiRe @foas e B s w6 9w |
DNA SEfETsie @3 4191 @ @7 ¢ 90+ 41 |

Any kind of e-book & Software : www.tanbircox.blogspot.com



SRR : &2 @
AREeF= =nfe Ribonucleic acid (RNA)

Fzwfess s Ribonucleic acid (RNA) : @ Fefas wmifite 7 s eiFebztes Seime @
GTEITS MIF S N MRS PTG TN (97 AN ST (AR AT ) A o
RIS Sifite at RNA 36 |

o

|

Il o~

o o
o |
o

I - 1 | [ =
o : d.R0: RNAW
g (R) : 761 GrReed RNA Q1T | ECE T2, e, @i, SERIeT, MEGH ¢
21f%5te RNA e | IwGRam @we RNA #ieat 31 | 58 Siggiem Iermfs Samm formae «ft
Toifge AT | WiFI Ten SgAeT RNA @dbF »miqee F1e 36 | AR (@I oF< 5o ol
RNA =it 3 reies, s fMefFaeT | ez RNA & S93¥ 32 TRE@Eere RNA 21t |
DNA 3 s2@ &Mt @ty RNA 16 |
797 : RNA @35 @@ fefss acid @b s =z - (3) 73w ¥ag (¢-c [fi®)
(2) TFBEICEAT F7:
wpifeas A geaifer U
e G }%ﬁ“ mmwo} '
(10) TATRE IPTCTC By FRGACEI FOPEGIRT Coal 20o AT | W-FFES acid + I + Syifefam,
TAFEE acid + *JIRF + @i, TS acid + =T + TTAPE, Tree acid + *FoF + ARG
RNA w9 g3 [f*2 #f1fTeiebizu | 7aft qmm 2rene I4we FIwe G WY F@it (S (@17 SR oie
QTR T S AR | ©CF 31 S o &7 91 36 770 RNA w96 $48 feojaye s<giy At a1 |

| it ste: RNA 917 & f foca sifys? )

HO g_g—o.

N

RNA SI<p@d SiE @ 7145 : RNA @R o<y e a1 [efmebiaes mea &oF | §red RNA @
235 (2@ RNA) @32 I8 W9C® So,000 WEHEERE (MRNA) ARCS /10 | G306 (FI0Y SRS (A
FEF TG 71F RNA =9 4o AT | 92 72T o7 67 @wiifs, (@a @8y 8 F@ied 89 |
RNA @3 @375 : spreey #ffeiFesize s RNA e 281 RNA @3¢ @ 3% | afeaw s
fae-or2arT | «ft NIGTEH I& I, ARCAIE *JoIF S TACHE AN IS | NG TS FIaFo T
ZE Syifef, oEifae, 38T 8 MIWIHET | RNA @I 3wzt [feg A3GzEe Toiere ade
ST IO A |
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RNA @3 &3=cen 8 RNA A6 (i Aatas I Sigeiaze Face8 (@i (@19 Gicd RNA aeeifeos
SREEe fae S 27 | ez RNA & ACR—ETs § S Sist 5T 27, T21 -
(») ceeaE RNA (Genetic RNA) ; (2) 79 5@ RNA (Non genetic RNA) ;

> e RNA (Genetic RNA) ¢ Sifssier Bfew sizamer agrifes &+ Bres aes i@ RNA
I il A F | 98 w@Tm RNA & Genetic RNA Jit wipife w1 =1 Sigies
gwewts DNA @3 «fiqre RNA S92 qeiifer iz fZora sidear =3 | Evizgd 3 TMV
GRS CIeN3F SIZ |

@ oE RNA @@ w1 fvpas oo I1ed | feof@e RNA S9re @1 aieed et DNA sigw @1

(SITTT SFHA O (@ (Sroefr ¢

A - U G - C

3 179 eeainE RNA (Non genetic RNA) ¢ sifzaies &ie RNA 3t Afsie $4fgs i srge Iexifon
2T ot s ot DNA ai[ie 571 28 | (18 RNA & 77 @aioe RNA I | 93 &F7 7
ceaioe RNA =19 DNA W97 215 (03 98 =7 | (S @1d RNA &9 eyt [ =31 | @ @ieT 42
Tt froq vt RNA W9 SRAEZT i 906 A1es | 79 caenioe RNA (& oft s orst a1 a7 | 721
- (i) ¥ RNA (MRNA) (i) g RNA (rRNA) (iii) Grre RNA (tRNA)

(i) @rst@z RNA (MRNA) ¢ @ %@ RNA &t sgs s@idlt cenfos s =iv o e 2
42 amino acid S@w 22 ¥, G2 e RNA @& a6z RNA (MRNA) 3t | DNA S9=
P (ATF ST AT FF (BT T R6 RA Fiear 27 |

mRNA
5’_ forel FIfEe w=ee 3’- GTER
fo@: ar$iag RNA (MRNA) @7 197

3TifelBs @icd m RNA fefaem fofma DNA (ts Grifaemies T4 42 =11 9ofG
@Ieag T RNA @31 @it 93fs 9 Sgied (STgiReTe ol ¢ O 2o do ©fF) 3T (FIeEa
SIS TIZ FCF | (@ FFS ALI0o W M RNA R Spisiieeer snifees fbize w3 ai&
Genetic &® 3t | MRNA @ 53ta 9 | MRNA @37 57 &It @S0 (@ (e, a3
ARE ¢ ferer (¢ Leader) I0 | SRR @ A0S SRR (@ (FICARRIA, 93 ASF 0 GIAR (9
“ trailer) 3ceT | TRRITTR SIIE @G = A (coding region) I | #7#F ot @1 et >
@ =7 | 936 MRNA ST T8 »,000 5 MESFEHET 21t | m RNA o9 Sre5@ Ferga | «3(6
MRNA =¢ AqRTe @F @0 @lfoT it T @32 i (ieg <A 2 9 | 9id IREE Tq
TS N6 | MRNA Q97 Seifia & ¢ &% (ATF 0 7F |

| Breidfa wre: RNA F e ¢ & )
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Gl : Y 71q
RNA =197 Tt ¢ (i) g @iifba st et ST (At METHTaTens 357 IR G2 AR 8 3
RNA ¢z s=rrera f42 amino acid S@ee &t tofs T |
(ii) Ec@emE RNA (FRNA) ¢ @ %8 RNA ARG i Mofas Some &
3l 309, ©ite A@ETT RNA (rRNA) 6 | ARRICTIE e (20 quid e
T | @ @EF TmT RNA 997 *9341 bo — o o A3@enTE RNA
(r-RNA) @31 ST ZI @3 STRA | AR 167 2Ffe wgadt r-RNA 8
ey« 70~ | fo@ : IRNA
e ¢ AZCATN AT (1T A1 IfBCS F@W 0L T TG0 (e (2fowy sizeaifs =7 | A=efes sl
Zif*re TR (@, ABCEEE RNA @i At 3o 2 qigifweimecaiiBa s (ribonuclco protein
particle) o= 3 |
(iii) P RNA (tRNA) ¢ @ 7@ RNA @@Bs @re
SR @@ amino acid & MRNA Siqts
B (BT ACAT TR I ©ICF FHAFI
RNA (tRNA) 3t | fefgaem foea tRNA teat
T | ATSIF (0T T 0> — 8% A tRNA & |
2fsfs tRNA (& IS 5ot Fefambize o |
arfiFey dfelt ¢ RNA 9@ @R T4 (52" T©
S g it Uit oer 203 A W3 [y @1 97 Wy
ceelR 98 7w afelt RNA o a1 ‘&0 (loop) 7
I | TG @@ o7 (loop) T Syiferares Fi [
MRNA €3 @IS @7 A1 04 o4 I0T QTS AT | 5 : 5,25 : (RNA & 7 |
tRNA @3 ©” &l g37@F 932 7 CCA 4RI (31 Aftere ATEF | 92t amino acid g 7 | ¥
SR FIPTANL SIBCRG T 8 ST SifTe 71185 Koo s_gie i | ot @1 e snifoeares 72
=¥ | tRNA 93 SISE TG SRS |
tRNA 937 e 3 (2o e S (i (@l Sgai amino acid ¢ MRNA S94Ts 3@ 347 |
% v 23T RNA 2ol iRe @3 &3 RNA & #nedr ficez | 98 @@ RNA @3 91 187 RNA |
Minor RNA si&ttzieda RNA (sc RNA) ¢ s RNA (sn RNA) i g 51 RNA T J
(Iea Sy (@fBrTa A T& 20 GTSZTR SO A1 6 | 93 Trory g RNA-T 047 Gen3ese a3y
PR QTS A3CArees (ribozyme) Tt SIfefzs T4 & | @97 2@ Feeit |
I 3 T LACT QSIS FISICT T FAT G2 QT&13T A et w41 |
PreftrR wetre ste:

&pI-9Q A7
RNA @7 errewe r a2 | MRNA, rRNA, tRNA S99 ¢ St FF 91?2

Sifse sfe A

| Breeidfa <ifow wte: MRNA, IRNA, tRNA w9 fofee fom s oo wimca | |
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e 7@ DNA (2 @395@s MRNA A 26719 elfaies Grtfgome 1 | @3 afga fomas DNA
IR (GABE = 9% @ MRNA o ZFefte &7 2 afgam RNA @3 w27 [Reage: mRNA @3
IS IrSTZ AT IS @z (Genetic code) Iz T YR G2 7T IO O (IR A |
fifeq eI ER TR ABCEREN @lfBT Afre &7 | Faeite 3R (@IfBTEa Tore: GTqeIR TS
QI RECABIReew e faafae =3 |

ofga : ey f@me DNA w97 fAfie 3o =iswgiees
FFretet DNA fesiia RNA sfmiiEe aveiees e
(S0 77 7315 59 J0A AR | 72 0 e e g2 Wy @
@ Template 3 =itoa 17 Fier Fca 8 MRNA tofd 3 |
MRNA tsft 2637 7 @3t NS cN@Ees @em M &
T MEeTEETT ST @R Mgt SRR Sefgfere
ARSI L T 27 | DNA 208 mRNA s 591y 2831
S TN (ICCH MRICL GG ST 1S 27 |

foma Afz:e@ee GEfgers skl @) DNA f$a RNA
sfeiicre (DNA dependent RNA polymerase) <@g 5@ : BreitRpeTerT et
A2 DNA (TE s safore mRNA GPiee 9 a1 2 |
E.coli i &ife g (in vivo) Giffifaeme afem se-eeft e @1 93 @ i $lax
S (in vitor) Sooft 7€ @ afs cwre 3 =7 |

A8 SIZATT (7777 T AR 8 WPWEAITS @2 B3 AF) @3 famm oifFe =7 we@ena | double
strand RNA 2 7= 5egfire (@I afslt g (A or2ae RNA $a RNA AfsiEes aqenss € «3
e @ J@d MRNA TeAg =01 98 MRNA 97 et P 26 el I9ge 2@ OiRAeH
AfeTCA=B12C WPTR TeAY A |

S qFF IS0 N o | 721 3. @5 (Promoter), 2. &8 319 / &8 9 (start point)
©. geEFE g« (Terminator site) |

Promoter @« RNA #fesitaer «aees 7@ 27 | &8 B (A RNA ZHfEo e &F 27 8 poesl I Py
o 2T | AT 7 @ T (@ Ao I, Ty ALNTAITS QI (37 A |

P e e
apf-9 ept-fiR
SR 12 ' Grfgere aife feern w62
| Rrm1dfe e prer: Grfasrer eifer Rreica <06 01 S0 e ea | ]
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Giqlqeeld : AN “1q

GECEED
MRNA ¢S Ry aeife Frmemizes fofe @ @i o7 e afgs 91 Gie™= | Replication

@ Transcription &3 = feaa Ifx:aa woie swesd R | NS Gitq GG G G
AferT @7 AL 70y = | g e @A GieT «R 767 A4y TN [T AP |

St

DNA

/

N\

Protein
(amino acid
chain)

Cell
MNucleus

AN —— Rib
¢ Cytoplasm rhosome

ST 2lfEia ey [ese Sermaesice aaaree: 1) mMRNA ii) &feg g amino acid iii) tRNA, iv)
(BIRT I PRI, (@B T IS ¢ TR &P YTEIEN, V) *IfE TRART A G @Tw-
ATP, GTP, vi) Fe&t=T coenzyme <T cofactor.

22t DNA @3 st Re<as 216 2eomd 7792 6@ MRNA Fegs & mRNA @3 tRNA seed
G 906 @R QeTE ARSI (ot | AZCRIENER 3l MRNA I 20 | @2t tRNA @36
@5 @ amino acid I IRE@ENE s[fFe MRNA @3 Fitg =it 8 MRNA 3t §& 3@ 16 27 |
@oId MRNA (S SF7e7 amino acid 99 7eg& 20 T @If5T Sqf 0ot 27 ©2 Ar3@eis @ mRNA
(AT (@B oY Y& B0 (FIFF ARG [ 27 |

srreice Release factor #frcor512e %2# & S | DNA =t® RNA 93 RNA (0% (2157 oy =7 |
e IR e ARM @FA AT DNA 2tF RNA T @i Sfeqt a3 |

(1B FReaae elfea -

SPTT amino acid ARTT=B1EE I8 O N4 I 20 (@B 99 157 0 | 93 (@foe Az DNA w2t
o wig AAfasifere 221 | @@ DNA 913 4ite G @aios RNA @ifbe s e w6 |
(@B TR NIRRT 49w 75 (30+50=70S ¢ 60+40=80S) T& 20 I o+ 7
@ | feq @I @eT GIT ARTAATIZT ¥ @ | AN (@ET ALFAER o wdie AfFe zgE
RN IR AT IR (T2 FIH A2 G0 AN I =X | Gt MRNA O3 A G114 FIRRICAT
T& AT 93 S[FICE AR 0T |

ARTCAET (53 HLET (ST AT THGFS G5 7 e =7 |

amino AFTeETE (FeTig AT w9 tRNA @3 At 7 =7 | AfET amino acid SNiEET syems
PIo0e aeieeE goid tRNA @3 1Y & 2@ SiieE! sprmse tRNA @i € AMP :9g 3 |
@3rwE@ tRNA eted A120@Ie I @3 — OH & @3 a1t @wietET «fsies Fiedifae st (—COOH)
@RS bond @3 ST I =7 |
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Elongation (translation)

Incoming %}\
tRNA
celifBa segaraer aifar

SR @iTeetE SpEiEeE ite Fiegte uaezer Toifgfeore ATP U3 it I@ =T | ABERTHCR
A-site (Amino acyl site) @ P site (Peptidyl site) a5 25 g7 21t | MRNA @3 223 igews AUG
FBTICITT A site @ SEW 307 | 97 A1 7 28 UAC SiifBares 1t fufrefam szaaa tRNA |
*Faeice ¥3 tRNA A site 2rs P site @ 5’ 2iTeR Wi 9103 0T @ 7! Syiiecar afiees (Shifer) Few
(GUU) A site « e | spiferea tRNA @3 siifsaes CAA @3 A1t GUU @3 1 Aifie 27 |
(o5 %a GrTTIEs aeisE e At 56 amino acid | (HoGIZT IHIT AL TIRAGIRT o7
3 ¢ sFFeice tRNA amino acid I& 2 ARSI O5i7 76 | mRNA 5/ &lltes e © 99 9703 =6 |
A T3 ieeei513T & tRNA P 31 Zefie 23 | #iasits g+ amino acid Iza« [t tRNA A- site
QS 7T |

TSI G35 G T amino acid e T ARTCAATIZT (537 218+ =g R&AF ° Terminating code
AfTCorBET (539 W IR o 303 | 9T el tRNA @3 A & “Afa=512e (5341 P site (AF
ST ZC AR 8 #ATH ATCo512T I8 % 2@ tRNA #=0F 78 I/ | ARTAG1RE (587 “7Ieice FeEa
ICT (BT o9 o 28T AT S (FIIF A IATSH T& 2T |

& tRNA RG2S T SHINRT GFees A & J0 ABCIACNCT G0 S5y (B Cofare siexaze
I |

| Rreetcrss wetre e fereica elifow cofe 2a? - )
| Rreetdfa fem le:  Ferm eifar [Foi <6 761 9 frs ST |

& (Gene) : @TNEIER @EieT s[ge DNA 3 RNA Si93 e Freest 1 @iee uafl [ve siee
TCFe Ww (encode) I W3 (@b RO Siees 3 ([FER RS 901 oIt fae 0T | sy
eI, fore 2tz DNA 9197 Sieaifqeas O @ RNA o9 AT #Afecomi513T Sesivwies Aqae I3 8 &=
TG Al AL |

GITAR AT V=07 8 ST (2T o Rl 0 | (RITICEIIT CRITEACS TSR (SeR e g G |
Y580 WS G I (¥, & (@I S_FS | (@K blAa 2% 2717 T 2 ©Iid TSI 6 QIFHIo
ST e e frafare =2 | feaa amirafass agg < DNA |
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GRS : 9T og

? o g@;ﬁ

() TR (ar) @1, caﬁw () @I () fa-sp@isra fegma (6) Tama =7 Ii%w
57 : e 0w

CTCTET by AT AoH(6F fETolfgd FTITAFICT IHoq IF @ IEFACA (T FIFET I Sgd IR,
@15 e e oot siffbe 2tz | @r=mEE (Johansen) S50 A ‘& =71 dqes I | ATOIF (FICT
vt g (homologous) @IIEITT f&aotetl 3 G (@RS ~ReR Algre ACF | 96 &
CRITNICCIR LI NI A, ©Ic @M1 (locus) e | dvoo eBIce T.H. Morgan &1 63+ ( (1
«3f5 e fom e et A 3 sge 3 | @ e geee @ g9 23 )| Reer|r Morgan
GF3 (G S1fFs ey e s fom T afefze e | I @I @ AR 879eT S0
3R feree faas(tell U3 & (AF A Tre GFEAC @Ce bR | NPT (F1Y Reres @i
O QR GO PO S QT ANt 27 Wi A9 ¢ e (@eies e faee Fog [t
Toe (BT THITNITN Cofd 27 | foms qexiaifen fawass | srdiaere «fo i e oy «afo fdifss fem
CF | @ (@ CFq GF1eS o fiferoeit qll (25 aie TRl 953 |

ferterar tafiEy ¢ (3) e (R) = “meda 92 (o) WSwH* |

G5 fer 779 33037 1 ey (e Cof =71 | eifofl feormy A frerercerar ey wgget fereera 72 wea | DNA-7 @t
&1 | DNA =t wraret 797 DNA @ o167 303 | DNA-R FReeas sy & Sad Wy #ifea
qrefe qemeea o DNA-TS T 06T OF & (A 20 &t DNA-T 99 Argiaers geifaafds e |
T T (AP AR TS o SAREfee Qe | @3 TR TS Promrer e AEred =7 |

DNA S9te (@ T wiex AtacR ©itnat etejdd fog o e MLyl ¢ e S (Sequence) e |
G FRS T@ [T R Sedied Ao 7o A | @+ el Few o aefs Fefmebiie ¢
RGN & & 80,0006 NEFEHIRE eyt T a1 =GR | DNA W9 (eafar St e e G 36
fom aeee #Afta ©f W S AW 1 DNA sy o wigfere e ifeers fog @i aww afgs
oFroTe Row 77 | 43515 & DNA S0aa (Il (A0 7 T (S (I AR ©f¢ WiFforesid ffee
T fog Refpebre s JWE | arert fora e DNA s g |

feata @ s (@1 2 oy e 72 e, OIS (FIfer W (coding region) e | ferer-wies fecaa
(IfEe et (AT & S0t MSTFEBIET vty wafge | (@ ifbe-uie 7ifer I ot s-fgs fEwa s
f=arz (down stream) JceT | (@IS S A 2w =t @ g6 Wt RNA-S Sfersisr <61, St
wepifss-siee (trailor region) e |

feryejcet stigret fNer DNA Sepiad O ef€ (3@ W77 &8 7148 2% @ (TSI #9717 AT AT a3
OO ILFS TG F(F | OF g & oam 20 AN g I @R ARSI Il 36 | RIFIE
SRIES TG 4T GFFOII 1S T 8 FIG I O UTF SCAF (0peron) e |
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«3f5 *Mof fe (structrual gene) @< e 51w (operator) € Ewi#s (promoter) f& e Afaferseia
e B | @ T &I e @ T Operon (|CoRw) 6T | (F & ST e wea OIS e ferw
(regulator gene) I =7 |
A AS (P (@I ST fG-TFT SATFF© Qoo | 9F @A TSI =7 ey
fFRIe 27, @GR S o fFarie &7 91 | @ o (@ @i s wgwe (MRNA) 5%
R ©ICF GBI fee (Structrual gene) IeeT | feeas eay (@ Fchifee-wies s, ©ItF 234G+ (intron)

@R (FIC-IALTF QFF (eXon) I |

& 20BR QR 14 (MBI 4 | Crik (S5¢Y) wes<ss<us= DNA

@7 TG T (Central Dogma) ST fétas lTranscription

i3y (TOIT 9reT 441 *AR o ' (5) DNA L MRNA_~nucleus

sty (Replication) iger s i< l

W AT FF oS @f@zﬁ—@s afol &7 | ribosome Phenotype
e & oo OFY (AR AT Aefae mRNA \’["ranslation l
27 1 (2) DNA 997 @ @ wie ey fomy aifds e PN

G 319 S S A GTA B AL AT HE protein

515 ROTE ez 3 | f5@ : .23 : Central Dogma -3 =ifsiteta

(7 ST TRIC ~M1IG SIS Sfer=4 (transcription) 966 RNA 72 271 | @it araiere rRNA, tRNA
@ MRNA 32 =1 (9) 78 RNA 1 o3« w<@=eelx (translation) &5 oe77 &2 | SBF6RE fes
LTS IAFIAN ALH (@ TS TR O A @ MRNA wepf@ s 2 | mRNA ©27 rRNA
(T AZRET 70 ) 8 tRNA T9F AR (ifGe NLHT ATEN @l St w67 | St (g @
ToMI 38 ¥ O R (@I | (8) I8 @ity o wgfo-agfe (Ul e Sy ¢ kel) S
QIR 10, o1, e, 3 Torifin TS CeRfAT I ASTH 8 AT NF@el 8 T FF
s Gitza mzfva Fow coite At ReeaiGRe (phenotype) 3t | 378 ceifberm g [y &g avenzs
Tt ey =@ e faa fozrael 3563 |
DNA S9Cs fEejte e AfFw ¢ St g 4 | fea @ Afaw ¢ [fgy 2w sz
‘Ad’ ¢ ‘Ab’ (Off and On) = e AT YFEIET AfFAR ACeT v | WF 6y & qzCR AT FL78
fefae g 1 (A (ST oS ereay (@foe, © genay 32 v afsfvre et e e e |
(@ 1 & e T = (AT Al (e genas 1 (2o 772 wea o 2w ik (house keeping)
fere a0t | Wiy e (FTFIRNET GIR) fEaeett Fow | il o Fog epfer qreizs 31 @i tofa
AP | G GFEIRTE [ fq st R[igar sieiars s | [fey fa (4 98 qaezwseTw
sfre s R o« s @ [ €@ s A confy Siees A @2y T 8o w3 o
FA AT o1 e e A0S RPCiG1E Reorea fofre w41 27 | {6 ¢ amenizy 7% wrore fp @ &b |
OFE o oo R qaeies TR 63 (SRS GEeers Faed w63 ¢ ARrgos i (ovfF o
fater ffgret, st ¢ IoRfa (@) WBree Gaeres SRt 0 | S1if & (2 qTeRer
Y QI I8 GeZeNe oy ol fercra sRiwetes faae 9 |

&FA-« oo
Totea CafIBeTeT < T2 form el QB 2w <Bm?
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SRl : g2 g

@ @ : M-RNA @3 foq 17 W1 @3 @req =70 2 @b sresaeea e, =@ ¢ 206
QAT OFTTER @ (@IAT 9O FTm I | (@FIEF FOFAT T4fge DNA 712 (FI0a A IS
T @ (@I todt 77 of fqafae =7 |

m-RNA
/

(PO (PO (Pl (PO

a1 : (Tt FC

DNA «2 frgafs m-RNA @3 Tieag e Aiee | i DNA 999 @iffe siam m-RNA @31 =79
TR TG 40R A0 3R (AT AT T 240 (@2ifoeT eraifve =@ of «7 foqfs Fae 9o ==
&I IR 0 AT AR FC | @ (6 Feeaeed o1 AUG, st UAA, UAG ¢ UGA
@32 UUU-fFise @atisier, CUA forefim, GUA eiifee esifr szt afere o < |

(AT (@I0eT CAFET: (eeaioe (1w corify @gfon = (triplet in nature) widie effs foxft fefFebizres
Ae T @I @ =1 @ I [TET (commaless) @FC FKGE @OReET F6 A (non
overlapping) | (&1 fereelltat «Aee &%, WdR @Iifed @eq a3 auEE  afee (Sl g
BoAGTEs) =er o FECS AT |1 L8 % (T N0T LI b FEFT FIFe GAT (I W (T QB
afrers fqm= 3, 91 o7 UAA, UGA 8 UAG 3853 78 | AUG (@ifba Aeceaees o+ @
UAA, UGA @3k UAG @ifoq e smirifs Mot 3ea | (@afos @e o fesie
(universal) sidie 7'sfG FIEBT 2el AR 79T (F@2 (PICTH L7 GF2 LR |

O (@lC, P (@ed ¢ AfSEIes : (@ Jhel (FIeaetE U abites AEEItE FaE

fEel S SIMAE ETT (e 0 | W8T (Tt W04y 010 ST QhTe FEee ey Ly @™

@eT e | (PR (@FeetE (@ifT TR sTwg spifiear «affte st «Afs-brRe o2

TRCECT & AN IH P A @AW FCH, SIAACE PN (e e | Fioleiet (Prewetsti 72

I | IT:

S. oA (@ (Start or Initiation codon) : @ @Al i Fereced s Sifsear i
2 ARTCABIRG (B3 TRCHACE &F TR LIS A (A, OICP IO (PG 0T | (TN~
AUG 9af5 oIt (e |
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3. I @ (Stop T Termination coden) : (PR (e (AT FAarce™ 7 Spifears

fSTE ST ATTCABIRT (537 AR 7 T M A1 ALF© AW I, SITAACE TN (G
J0 | AT (e oft; 7T UAA, UAG @32 UGA | @31 (&1 S3ifSeer afote sfegeraee st
(I ST 2 I I, AT AT TF-CF (TG 0T |

afGeares (Anit-codon) : 2o seaEees T DNA 993 @ffe siam mRNA w9 fiery
TSR TGS (@ NCLT G I (FC o1 FCF | OIF9F @fb NEFIRT (ATF ([F T0 AT 93
tRNA 3¢5 +f1fee 2@ FRRIE 5t W7 | @ 797 MRNA FEF e F@M0R 218 Talg
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