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% I T A | @i [efere =@ ot 9fS @1w oje Tw I o el we AfES AR (primary

wall) | TFAVR oA GRS (cellulose), RRIFETE (hemicellulose) €. MRIANGA (glycoprotein)
o7 o T G ATST B (3-9 um 9F) O | G52 AR A | FIE BT A TAME

CFER | (AT (@I (T (@N- 5ifFT, TR T97ifW) aRiE abitas Seeet 9[-  3io B4 o
) «f5 MRS (PR I e 29 o WO A | @ WA AKFSA 9F (¢—do pm) | GTS FAKETS
CrETE @R fomifas & =31 off G ABiE (secondary wall) 31 T ¥ | OEF (I IR WEF
TR AR Sw717 (@Y Ceeliy 4ibia tof =0 711 Geele e for wafktE zv ) e owva

G ABNT (oorza e BRARIR @Bl (tertiary wall) B TS AT | oTST, T 8 FOF (FIT
YIRS (P AT QB ACF | (F1T ATBIA FACER ASTACINICT Y |

¥ GIFT (Pit fields) : VAT G9F I WA &TBIF B 1 26T I (@ HeF FePA 1094 2 W
R N P | Gt 2 LTI FACOTH ATSH (thin) G 1 YO AP @iEw Fore @I o
SIS IR SRS @ ot 767 TRRITT (@9 oMl A0F | TGAviTs BB I (pit membrane)
T 1 AR A APt SRy g g BB R (pit pair) T 1 GG Aref (IeER embitas @
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(F1F 8 GF 51O N

awﬂmmaﬁﬁam%mm%m|mmmﬁr(w=m)
0T | AP I NdT RIS B ¢ I 8, A, 2ae ARRE APTATeTAbE FIE |
AR 57 (Chemical structure) : NTAVIE SKF AfCY A b e | @ FoT SHINT
SN (AFBE R PLABEN (FRPBT 7t AT~ T (A 11 W | @ QYhe &~ A
SR | R B A AT GRS, GRTEE < R civree-ale |
xylans, arabans, galactans £ (1] ﬁﬁ:ﬂ @aa AFFRIREH AT | W W, oy
AR ST RS AT | Xyloglucan FNS RACGELEG ABE 79T THERS (cross-link) RETI F1& I | we
e el bt PMRT (lignin) UACH AL &ABIE AR (suberin) . S 9T AT | ~°
ad B FEADA @ GREORAE bR FiRrs-eb ofnle f oy | RTER e e b
P —— T e T R R T
SR (FIT 2B AR B 8 ARTIIPRIZG N AP | FHEIS (FIE iBiead 40% CFLeTe,

20% EREFETS, 30% B 8 10% APt mmi | .
% 5199 (Ultra-structure) SfewTE ADIad 4 TAMM ET CRpee | GFegeeer =0T e
ARPFRIZG T L-FEARME B-D LT PR =Y e =I5 | > T&R (T © & FFpeeer =Y e
Mcaqcmﬁcshﬂ%wumsauﬁcﬂquﬁwaﬁwmmﬁﬁﬁrﬁmm’mﬁ(micemsrér-t
A | VAT Y DR SN SRS G 431 T | oF 06 e e b IRTEFFREA
(microfibril) "2 I GR ¢ofd MRCHFRE fifroend b WITEFRET (macrofibril) Noq A |
ARG IR Ao 3 8 (FIRAF) T T |
; ity ecarE S e yel M 405409 2 6 A el (AT @ AR RIS L 4] 4@
R T (I S 4T F4L: (vi) TS 2bicad 391 @Il (feg o) e eamesi 38 (s (ot

20 BB FF A GR (vii) %3 8 & THAR ARIRSACA AGCATSHAG] F A |

| W (Protoplast)

1Y AT AT AR v +id G @IBIEE A #fRb® | Sfenter, AFOHET ¢ wane
oY P AR 52 ANGIATE SRYM | (AIBTARS Yo {ew | U F&IF e ¢ & 38
3 SCACBTATSTR SAMI | NG v 64T (A3F X1

R T T 8 98 (81T I8 (AT STRITAGT IR (PTGl R | ATHACE (PRE G 9
wwﬁﬁhmwﬁwwm,ﬁ@ﬁw,céﬁrmwm%mwwm:ﬁ@h
TEAEICE A Fo=TS SITet ©Pt 31 T¥ | - Hee 4wy, [y =g @ iy =g |

IO (Protoplasm) : WWW,WWWWW,WW
I CEITBIPIE T | Sbro¢ REITH AP RIS PP GERH (Felix Dujardin) (P W04 (G
L QBRI A ARSI (sarcode) T TSRS I | (ARGIAR *Ff> Sb-8o B el Afdawe
{Purkinjﬂiw JIRE ¥4 | (Gk. proto = 9w + plasma = WAow SR S <W) | sl A
(Huxley)-<9 W0 CACBIAG Q05 GIRCE (516 fOfd | Fer ambraem? (FITad Sl (Hrzd T (Wfe7e
e S T I AT | @ T2 ETBIEENE GR[eR ore g Rene e s &1 ats 0%
— 50% A AE | G (AFZ @R TW, @F AT T4 I G | AN FEE O ART ¥ ;A IR,
R R efFarT i Tofifs wor P o A1) AN TOII CAHIAET S0 (P A
ATS A | qRIST, Sfema owea ed NGRS T Ao LTS |

RTINS (SIS C3MBT (Physical properties) : (i) (ATCBToE WEToR, IR, (&1 W TGS
SIS A | (i) @S WAMR 8 FeTerEed | (iii) ofb PTEg AR SR @ (T S GR O T
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) GREIN-2 g

(AT (TS AT 20 A | (iv) CRAIBIAGTR ACARSS wFg N ST @Y | (v) Bar, Sibs @
SRR AT RATTIYETS GG MY | |

CANGIAETS RS (BT (Chemical properties) : IFRNPOI (ANOIAGTN 069 G2 G
Wwwwwfwmqwmmmﬂﬁmmmwﬂmﬁmwm,m
SR IMARIEGE, Fifre ¢ RHfm | yrons it sfEs, TRm@ess TGS, I, 399, &%,
G, ABIRIT, AR, SR, N, W 270 |

CAICOTSTSTNT (& Caf{By (Biological properties) : (AOIAEY f¥fSqy warma Sraewy Al (M9 |
AWy 0, A T, ISR, WP, 3, S R e SRR SR BT 90 TS |
CATOTETET &R WIFBIR Sieaw a8y | S aflsar @mbisies =i 4z @ 1 9908 e |
A8 TgJ B |

CATCOTASTIE 591 (Movement of protoplasm) : (RATGIATEN FUHT 57 UTF 1| (ABIHACTNT @
WW(mnvement)ﬂﬁlﬁmﬂmﬂmﬁﬁﬁﬁﬁﬂmﬂmmmﬁ‘ﬂﬂml
(PTY_ADRS CHAITCHTLARTN TS WoT @ 5 O Y O RO A1 FRGFIA (cyclosis) 0T |

IS S 7 4FAT T A |

(i) PR WAREA : @ S @GN G TS @F A IRADNET AT o e wie
WWWWMWWMMWWm-ﬁmﬁrﬁmmwmwm| |

(i) T NG : (@ 570 (BT FOGTE| TRACE (7 I3 Swafresy ffey s g@e A
O OITF |YA WS (circulation) I | AN~ Tradescantia-a (FITY CATCIATSCND 557 |

CHTCOTEATSTNS QI SR=PIAR : (i) ASICHe! a1 IR, (ii) TR @ (i) FSRRmi—a
Fo=fb =t carcoraeTTa gy oA | |

S} AECINE I (e (Plasmamembrane or Cell membrane)

T B o A o1 cambramene R wols 18 AR e | @ R semawEs a1
(PRI T | e, efels AT @ian b @ s, Rfdwr, eure, Pl wm
e 7R fed Rt Fr wRe dre, e semonEs 9 @RRE ) @ e
ARG P9 NS ISR 1 24 | I AT @ TR (Carl Nageli & Cramer, 1855) 42T @
ffets ASTATINGS TS0 I | ST TSI WA@3 A3 ATV (biomembrane) ICS B | J.
Q. Plower (1931) sl *fb 929 =W | RET g 97 SERFE 2o 2@ | oot S
RIS (IR0 NASHSIR) I | (FRGHA SKF e NPT 1 =7 PIriEns

(IS | AT G SITAT (T T |
(ST® 159 (Physical Structure) : (SIRRRR @TS 497 YRIT F4CS BT Danielli & Davson (1935)

TR 3t A T e I | o PEBEF (Sandwitch) T N ARMGS | Si7d W ARG

feeaf<f*E v offs wa @ifbe (monomolecular) < f&ifore (bimolecular) TH-B7 &Ity | feuafa® IBUGE]
8917 8 fTh (RIfbw B9 qar TR e e w=fgs |

T T
i)

: 1o 9
fo@ 3.8 : Danielli & Davson 2RI @refafm 59 |
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@Y 8 T o 3

GRIOIS ATSTITINES 91 (FIERIEA 5199 SWiE Benson’s model (1966), Lenard & Singer’s model
(1966), Robertson €< Unit membrane hypothesis (1959), Singer & Nicolson (1972) €9 Fluid-mosaic
model 971" T+ WIS TER |

BTG I3 (Unit membrane) : [IRM! T[OFF sved R ATSTACANGLAD B0 (TGN TSI
[& IV | OF WO— ] TG (TNITHT WfTF 9109 G2 &P W SFIFPe I3 ey
Wf0® T Y I @S @S AT | YT Y @RS b FrR TTRfe AZTRRE P I
BB (@ 3 = |

m—m NCO* (Fluid -mosaic model)
. fofeq werT Wty R Q=R e T FRO-(EIRF W (S.J. Singer and G.L. Nicolson-
1972) | AETATINIA-GF *IO-PRETS FIIMIT P $5aR RBIew 1. . P« . o1, foreer 36

INE® WETT PRE-CAGIRF WS 01 | @ W& T R ReaRfE | off wa el fic
oS (fou 5.0) | T B TRGRIER TS AR (TCIrgA) A Gk AR (hydrophillic) P
w4 e fate ane ) Rftm cifba Sqern et e 9 ore RfveRem 9 )
FARIZES GR T TAMANG PUFEAC IOTH QA R et Aeee #1ea | e sogg wog
AOTT aziet RAyPITe P @ PP STwer SR R (Iceberg) 2 0% DRI ITATRA | TGS
IR Q WP IR JTEAe 311 27 | | |

TRO-CEIRS G WRT (PRI Mo SoAmme foiwae -

(¥) TFREIT IR : 9t 12 TRER R TR @y fim o | ol weffiee e
wY f2RTIeeT A Gk RPTRTT See BfS [eetee T wibie et 31 B8R O3k G AT IR e
[ R ACF | FATE (X© 8 FI IFE e I F=eT A0S | (I 80 % e «a wo % ol
ATF | PTG JRCTAR T amphipathic SR GF GF S AR (RA) G- W9 S oA1foy Sy
(CTeT) |
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58 GRfR-49Y 49

(ﬁ)@@ﬂ@ﬁﬂ:@aﬁﬁw%ﬂwmwwwmum:@wm-mm
ﬁﬁamﬂmmmﬁﬂmmimm‘mm-mmﬁmmww
WM(iii)ﬁﬁEWcﬂTﬁ?ﬂ-ﬂ@ﬂﬁﬂf%mﬁ-ﬂfwmiWW@E@WWC&T@M

IS o= IS

WWWWWWWIWWMWWWW
wmmﬁﬂ@w,mwam-emw-ﬂwmmmnammmmﬁﬁs
IR | S T DG I ACE (NI cAfOF | @NF—

\/mm,ﬁ@mﬁmﬁﬁ?,ﬁm%mmummﬁcﬁﬁﬂﬁwﬁwwmmmw:
@ I fReTh4 |
31 fareg oyeee, W,m@wmwmﬂrmﬁ%ﬂw,w,wwﬂf
I |
o | GTETRY RO G I0E | GF (T SRIES ‘(TIFH T TR adenylate cyclase ATP
(TS TMRFFT AMP TRUIT I | .

8 | memmmmwwmwﬁmmmﬂw@wmn

¢ | 353 (AT TMIOCEFET AL WS T Y7 TG ATF |

(ﬁm:aﬁﬁ@mﬂamﬁ%ﬁwm|mﬁmwmmww
mmﬁmﬁawmmmj@m@mﬁmmmm|mmm
MWWWW@IWWWWWWMWW!

(ﬂ)mzaﬁﬁﬁww@ﬂﬂmﬁwmmmmw,aﬁmlmﬁamm
WOHWW@,WEWW|WW%W$WWMWWW|
sifieisa ffTe o SWCrwFs @ AT | GFT FTFA (cell surfaces)-a (SATST (permeability) ©
WW@@WWWWM@@WW,W@W@@%WW
Wnﬁ@-mﬁﬁwwﬁaﬂﬂﬁiﬁwmmmwwﬁmmm
BomreTRCe 59 (fixed) @ T A, IR VA W G TFEE (ST AT | I T I
ST (oR = (bR St AR (hydrophilic-T RfeR ATEA-q AMF) GR NINEE
AR (hydrophobic-T4 FiRTes it fiffs SRER AT P ACP) S AT | @ O FraffeR
IAREEE e @IS TS ooy S G (protein derivatives) Boifgfs T 303 | IS T (P
eFged fraee T = | | |
e T AR G2 BE I ARRE F@, AT 1Y (diffuse) T TR TF (long axis) I YIS
(rotate) AT | T flip-flop movement 30T | @ ST FIC-(NERS TS fEeitd Fuds 304 |

FRPR IS BN : (i) FERRETS aMF @b (vo—to%), FfHE (0-80%) TR I
@ CFE ARFPUIPREIRE (polysaccharides) (8—¢ %) 1 (i) @ e BAwm REIE (structural),
TGN fRTTA (enzymes) SRR %S @NfBA (carrier protein) RGN ACF | AT N« @ dAfeurerTe A4Sy
IS AA | (iii)@ﬁﬁ@ﬂmﬁW*&WM%W%ﬁmﬁﬁE TS FelfEioT
(phusphnlipids)firmmmuicmmiﬁrswwmﬁﬁwwwmmwwwﬁf‘%
EL TACTIDIRCS S GRS R o= E?ﬁﬁ (complex) | Gioe ToceifEfored Ty @A
(lecithin) et | g TERTe WEed QP AT EERE | (iv) CRITAT CPICHT CHFTd RNA (Foramea

FITY) AITS ANA |
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(P 8 GT o - se

Gt (1R 39 /S foea e |
(] A2 2o g O T IS TH A )
\_(,i?rf{ Frafafea oMt T8 Y, 9 A9 8 T (control and coordinate) 2 |
W) R @3 o ReTR I1e 0 IS ROy et qre {7% ARTS #A1A |
(YT (UF IR GR IRCA (AT (TR I8 YARA LA !
\94 fafeq 9RWTY (macro-molecule) FRTYT FAS AT |
\gyn/') fafeq 7w e f&f% (information source) XEI 31 31 |
MWW,Q%@WWWMWWI
(X FICIPTRTE IR i #fw ¢ PR e efum st 38 a2 3 |
\( ISR 8 SIBTE A I |
NOAT) T THIPIT TR 0 |
\Udfh) TR @l Sie 2 Qe i 9 A e Seoime 09 )
\(}WY MIACSIHH (FIFF =G4 (recognizer) ROTI I1& 307 | |
cFrefifeR RSy sy
(i) MRCHGAR (Microvilli) : SHI AN P T& AR (FIERIE SHIH SPRY FHIFSR
AfOrH (Sld I | MIAGMSTR TN ARDS q SSrFAeT=E AT &S (FIT 0 000 4@ T[S AT |
TRCGFISHR-GF P& T (FICIA C*IT8 LT WS I 41 |
(ii) CSITHTAT (Desmosome) : (FIARRT @FCAT (FNAT JA DLAFREA 9F Ry IS
IR T (A1 I | BIAFIREFR @ JOIPIR LS (G 0 |
(i) FCIPIRDE OB # (Phagocytic vessicle) : /7 AMIAE WS I @ 1= B I OIS
SIS s e @ feaes TR 30 | .
(iv) PItarfo® S (Pinocytic vessicle) : (FERITER @A Y= FHa ﬂﬁ T ©F Toe g
i AN 3 S @A S oMl S @rReRE &4t I PHApidte e R I gk ¢
s P& (Pinocytosis) 0T |

maﬁwmww?{aﬂ"?ﬂ-

e ReT | @EaAdE | oRRR / e
S IS | (T D e o & | QFRRARITER |
AT | I AP TRV (PR (AP, (REE 130 | (PRI w6 eI Son &FT (I |
WIS | TS | ]
© | 1o A4S TS WS : &0, W%, (ow A | Aqe @fbw 8 Fe g e
| Siee, fFfSge © witew S |
8 | & A TG AN (PICTA PR-SPRS WS IR (PICE | 24N & 20T (I (O0A-TRA |
VoSl QWA | , ATAGAN FJ BAbA [NTdYT @R (F1EY
CHATCO IS S ST |
¢ | RS et fRree e & Ay Sedast (el T | | et S G AW AL
I : (1Y A 8 AGACINETE TG ANCIIGT ATNAR G0 P THAGAT S 20T | AT
fRfTeTe qaa SRy, 107, BANT, SERFA, AGAS! 8 1% 2971 f[TEwa AfS 7wy aree 9 |
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Y G- o4F

3.9 FROMIATET 8 I THIY (Cytoplasm and Organelles)
AERRITOR 9130 WS G (PR e AfRTa®s (IbraTea SRee R A 20 MRCorrE | «ft
ST 8 ST SR e e | |
RO AT AP (Cytoplasmic matrix) : AOF ZCA SrReorerETTe fofg Aand |
mﬁq:mmmw,wa,w,wmwmwl aTF
TRCAATETS (Hyaloplasm) 911 =¥ | TEMH a3 AR (Cytosol) ¥ = | A. H. Lardy (1965)

o U Rifeq ter e e e, fafey S @ «wen2s REr | RGN A AAFFS 99, I
WM I3Y 6 TS QRIS (FOH, AECET) T (R (FHY WAFFO I T JEP
TSI T | TRCHTATECN WA e of1fa Srerer &b |

AR SPPTR (Cytoplasmic Organelles) : FIRGTAENT IR AFTE, MRGTIG,
(FE) G, RSy &g smrde At |

AR I : (i) RSy A @ 741, (i) 20 WRE I F41, (jii) (PR WY ¢ TG
formel 41, (iv) (36 A 5B ST s e SRRy F40, (v) AT SrIeA AT (A AR (vi)
s s oS AR S 411 (vii) WR9d (Cyclosis) THTT SRYRTERS JODHOR AREY
41 | AR (O0F (1T TR SRMTT WIS AO 717 NI SRS AReoraedi avida s
BTTERT |

SRTbreeTR TS BT ¢ 8F® (Chemical nature of cytoplasm)

ARDTASTEE IFTS BAMACE W& (inorganic) €3¢ 08 (organic)- 4 7 @fire e w41 a9 |
WET TAMICAT T Y= 20 AN @ o gaew 7T | arrers sy f[feg e 3@, wEe | 0E]
AT N WITE SRS, &7 Wik, fifre, @it Nefge smfe, oom, fSoifim, fafeq
que g | AT SRR A e ve-du% | TR AP qESwT, WA,
TR, Tl ¢ TTER | BfEW (e A 9¢ % M, 0% #E4q, 1% @foT, 3% AeTw T
TR 3% 5%, FOBIRM, PS8 STy 98 ACF | AAHT va% A, % =161 @ Sy e e %
@B, 9% 5% 8 8% ferer 739 THYS AT |

MBS AP 3 (Metabolic role of cytoplasm) : fR?IF (metabolism) IS HIAIR
BT FH €@ 064 RS RfeuE @Pee @RE | R gend A a1 TS
(anabolism) €@ @TG® A WA (catabolism)-q ¥ €~ RfFam om Far =0 @Al SRR
ofsfs Rifon fRd fn-RiE voe Aate | 7 SRR TROEE 89| Rere et
FOT MGG RABS 20, IS FRBIAGINE WHYLTETS TRIATS W | QI & TG 00!
ARSI FE T P | PR w EE S ARCIEIRE b Zy ARCGIAGT | AR
TRBHGY e Aoy GNETEE WiNE, WK W caee feu-fRfea e s e e wew
GRS | FIES AT ST T RAP Ferd g TRBIATE | TR 2 WREbe Sy
f3oire fa Tay SraRry I RFEe 346 (e -

S | O : S 93 Tred-fEae afFar I) WO @IE ATP (o T | WA MRIWNRFH 419’
ARG TMSFE GRS LINGTT TRGIAE SRY® NRGGTS e 1 «fb @36
weifbfogere faeirea affe |

3 | IR ™ : TR ARG8T AT (FINE T TR e | HRCDIAE SAZS &5
AR 2GR GTS HAPS I IS F R IEFA 51 (0 G Sfeg 4T I
Nfia TSIE (@Y OiF IS WM T GTe TRNS (@S A | -

(%] CamScanner


https://v3.camscanner.com/user/download

(FTT 8 T NG 3q

© | FATFARCAT : o GIACICI FRGIENR @A @ o1 WO ©Ire *Far Ty =7 |
Q W12 AN FEICSR G LARENF AW |

8 | i T : SR Ho @ISR T TGyt T R I I | W9 9 @IfoT ofm

P! BT e ST FARCOTAGA SH1Y— RN |
¢ | (OIS SOIPTG FRTHY : NHCIICY WOIPd SIPLCT HLLHT FARGIAETH TRATS 27 |
v | FFT e - mwm@mﬁﬁ@ﬁwmml

CATB TG @ FZLB AT 0 Ay
cRATB o ] BB AT
S| (I ST eI SRTE I W CACIE | |51 UL AR Sdge «wR (PRRfE
(BTSN G (ore fof§ | ARCIABS (SATOTLATSTTT SR ZCAT FHIRTGT2AS |
Y| (AT @, TEmEET 8 R« | 1 ARGIET ut et [Rew; -SRI
&7 s farefme | oY € W | At ATGTATTIIR GF TR |
o | cerrcﬁ‘rﬁm RefFarRe, or e 49F 6| ﬂmﬁrﬂmﬁ%&mﬁw IR AIYRTS RN |
4% 8 TP 7 |
8 %ammmwm: |81 Sfoem S KR RET 1 0 |
FRLOILATST RASTAT SHPTIR

(@FICE AT Toifys R 8 RGRET @R Fg et oy a1 A8 I 7T
I ST TIRCETATR S 7 (FIRT S 07 | TRGrATETT (1 [y eFged sy fars a3 | few
AIRCOIATSTNG AYIF AL IHYS (329 TAGAF F1 e

S | AR (Ribosome)

mwwmwmﬁwmmm%mwwm
FTHEN O ©IR RRCNY | IREATNN T8 FH dR AR

(TR | HIYRTS STpje GreTAEie @hFa o e
G AfRTONd SEYS A | @ @ QfoT eI T
QM & @I @ RYS IRE@ITI AT | AR T[F
SRYRE AR ATF | 70 S AN 7 (@0 9o
TERE@ET  ERET T ARTICE @I WA (R
B e KT MR e s | s S Y (<2 s M i R (A B A
A O APRIRIATAN A AN 01| E. coli-93 (T
qTAA AT Y 0,000 TR GF G&HAT A W% | WMCIE 8 B s.a : (eFaes) TR : 78 A3-2H5 @

mﬂmwmmaﬂ%ww mRNA @ tRNA 97 TRRT SY (TR TAE |
FRRCINS FEEAF T 371 2T |

WRWT : WPRIC F© (Albert Claude, 1899-1983) ANE GG @M dve8 A IFS_(IIA
ARCIATINE GRS FA RNA % Yoo—000 A (Yo—00 nm) FFHRFHE | THIN 4AF I
GR_ T A MR | I AT (19 feal=l & A6 (George Palade) d5¢¢ T (FILIT

TR AW ARGV SH 6 AT FET | FRAONTS R WAHAe 50 MR 5o
ST AT (A AF— G =0T sy (U q@x SRS T TR A @ INR LA
AR | W NROIPG G ﬁ%@s‘ﬁ‘i‘!‘m e iPe-cifds F (Ribonucleo-protein
Particle-RNP) TN FHIFE AR NFS ZEE |

-5 (TFIH)-9
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Sbr Gfqeaq-4Uy 4q
FROIATECN GFPONT FAGAPIA ARIAPINCE < 2F HIGHY | mRNA-F 849 Fifaqaeid A

AIE@CINE T 2 APRIREQEIIN 31 AFEI | RGNS SRS ARECINE AR RN

O _NRD AT SRS RTINS MEGRIZCACN I+ 2 |

AFIATON : WP[ 8 FISTNCH* 7 ((F-GfHFHED) R ARECNT T699 70 S GR 80 S—9 K
Wuosm(wﬁﬁwzhmﬁ TIB) AT NHCHET G | S 80 S FIRCIACAT (e
GG 40 x 10° TIH) ACH LAFSLIA G | 70 S ARCACN, 50 S IR 30 S-4 7 A3-T6 oW At |
80 S RN, 60 S IR 40 S @ § AR-2S0 0@ A= | @O T2 FI9q ANWCIHICT 50 S 8
30 S TR-XTAD TS T 70 S G T T R EFO (IT 60°S 6 40 S HR-TEAE S 204 80 S
GFF 107 I | Q 7Y 77 S TR TAYS wARF SICR 0T &AL IR | SHA 210 RO THfeeara
55 S AR ACP 1 G I | [P0 IWE GG ETE I S O STH Gl oF | G e 4l
T Sy ST WA TECHANT TF S T @RI =1 S = Svedberg unit = S U s; GIRRFSE T
7o 9 efeary fRiog STy 387 JYUH=taId A0S (ST 9IS 01 | 21T AM-a9E={4M Theodor Svedberg
a3 FITE Y SFA S AT O (QRAITAT 207 A0 ]

WS 8 (BT A7 : T AYTO TA-IBIW O AN (A T HI167 | S BEYRI 22 nm IR
THOR 20 nm | QTN A4S ]| 4P @64 ¢ RNA Tew tof | IRE@eIE - @i e
GTEIRY |

J. A. Luke W@ %10 WCTH AT (RIDT TA-GI IS M. AWM G Te—q fSD o it |
O TA-GF 0 FOT, T IR (FQ BIS W— feafs sy 4wz |

mRNA ¢ AZCIAACI AY & 20 tRNA-T TITSR SR Spifie e ofewaebide wer @ifbs
RIS = | ARE@ENCT G effesr 96 | @3 W @ifow (o7 =W ) FRRTIN mRNA @3 fSea
SR tRNA 93 RO (25w eofd 3t | @b PRy Spifiear spfFied Ay <P q@ner &
AT g | S GIRTRS &) Tore eFgad |

ToIfe WY AR HE-LOOGTHA! 44T AP | (PN (Ao FREITOR S 991 (o
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T FRAGIAE RS SogE w1 o AT (swh 7@ 3 el ow@) | A AfE ©BT, IR [ N TS
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TP @ AT FW AT TR 1 I | TSSO R IR oy IR S dvov
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TH] S AR | A I FOGTN SO WA A SR (|
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woifee s T TG reeTT S AT |
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Tefy Wmmmmﬁmﬁéma
: 6w o/ra; TU—(d) FRBIN 1 571561 A, () P11 31 (RITET 9=, () _SIIPEH 1 0T 1= |

é@' FI% (Function of Golgi Apparatus) ¢ (i) 2NN @ SO ¢t 3411 (i) -2

MW(W—W%) RO F0, (iii) oy @TEdy ¢ Are s #:=1, (iv) e Remmene

el toft w1, (v) @SR, Eirrrere, wRrEeREE ot Fr, (vi) Y o @@ F]4, (vii)

TSR AHIY eEes gt R T, (viii) RSy APPTFRIZE TRrrse @ sifieee SR

41| o1 Themeny ot e ISiRiBuEs FHR FM W (ix) NACRHZAE ATP TAMIT T
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WMWNWW@HWWWWWWWWT
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W% A G TR ¢S Fa 1 Svee AT FMBAF W T (Christain de Duve, 1917-2013) 4
(ATAY AR AP I AR |

Teofd : regEie AU e g T awr
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PG (oleosome)-8 T T | G WA (RITGT | 0
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Kok P8 : FARCICITNR SRR AW AT FFFT <F; RO reirenad G pH-a
3 FEFY ATF 91; OIR (P (U (FIAT S T A7 | YTAMSTCAT I HIRCOIAET (AT (A0F (H) GA
TR ARt PR G P I | G 6 AeA-(i) 9 TIPS (Phagocytosis) AaNSTS
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RS Ty By, fafey k=TT NRLFICUT (microsome) I |
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¢ | m (Mitochondria)
MG RRI ATP TeAmtaa &=y ReERS sy |

oo Qe oFge| S T MRGRIGAT | (P TS LEfAe FIeed S TR F0H 07T
EWWWWHMWwMWMW,WWW,W
Gt e eofs b o | RerlRfB s RE v AN MRy @ WS @ 5F,
RFRG BIETCeD BT b Qe R *If Teoly T GIR AT MRCHIEGT 07 |
WIS @ AWIAT : dv¢o I N3N WA IPFE (Albert Von Kolliker) ASTHR (AMTITTT
HRCHT2ETN FY AN WA ToAfFfS #7%7 ITa9 @R 9T AW AN FARCIIENT | W. Fleming (1882) (I
TorPfod NRGAGA do7F FCa qR N (fila) TP FEF | Altman (1890) I7 JETART

(bioplast) VNP FLA | J¥ @I (Carl Benda-1898) @ SHIYETENE NRLGIIIGAN ATST FCAA | (P
Ao G [AFFgend SRy FF | (I TS &/ 0 ST JEl TR IFEH, [(Gk- Mitos=

thread-[®! AR chondrion = grain-Alv[; GPIOA- TIRCCIFGI |]

. ‘\9-233

Teof§ : fomtg Mot g RAT I W AF | @Y TRGTFGTN  (IRIGLH-
RGN A ©f (P fereraa AR f[eifere 2w A | WAT = 16- 1%
WY : LIRS &S (FT GF (F35 @Y G3f0) S Hife 3 | YRS S &S @

onnmﬁunﬁmmlwmbuauﬂm | Amoeba-C® A8 @ AT |]

WP : WS Al AT, TP, TEIA (AP , SHPIFH @ PO P 20O ATCH |

GRS : TROREIR T FUEIS 0.9 WR&FH WO 8o.0 TG 4 S AT | O
TRBIFRYIR TP 0.3—3.0 NIGHA | FAIFIA WAGIFEGIF (AF 8o (AF 90 NI | WOFR NRBIFGI
w»mﬁma.awmmmnmmmm%mm|

TR SIS 159 : ffeRie st far GG i -

S | SRR : &fSft MR Pty (SSTFR (TR wegdd =% (Whw)
R Eﬁ I g s qJrEag IR NG Fuy s ATP-synthases
(A AERRT, TS (CORT TRHATIE T -
AR T YN IE | T (WEH (S0 I
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RS 27 | RIS T (SR StwE 2R/ ZIHCAT 52 (ETC) WAY® | : '
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@I TRTAT ¢ R RAE AR S 1 (vi) 991 Ca, K A Amieda Sfern ARz T2 | (vii) &9 8
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TR IR ¢ T s g FrET e
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FIACOW : S UTHIA APFoa 6ofa o Fra PSRt fomeiret St @31 =0 | T Z\‘?
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©8 G-I g

(9) Wi @b I @FmIST S8 (Nuclear reticulum or Chromatin fibre) : (P foIw
wm(mwwwm)ﬁ%ﬁmmmwﬁwwﬁﬁmmw;wﬁ@mmﬁm
el et ar ity o8 31 = | FefaFnrr Remwae seym 31 *fw 5us Sgm @ e a1
W PR R (T CR WS T @B | FCHATF DNA GR 97 A FA @b fiffre o3
mw|mﬁwwmmmm§emmmw@memﬁmww
RWE TRAT ¢ WFOTS P 27 T QAT @RI I 2 | ATOTS SFAIE AYaTe geiied
(A7 Pt AU RS (@TNTIN AF | MY SYAFRET AR (NG [T (@IED
RO qe *fafors qurate (i IR | eSS @iy @ a1 eI crhfeR, 1 @y 9
WWWWWIMI@WMWWWWW
AP S AR |

ARRS 9167 : IMFNT &S @A DNA, RNA , BESR ¢ F7-ReBm @i iy s
aﬁl@rﬁﬁwﬁﬁmmmmﬁmm—m|ﬂmﬁ%@mmwaﬁnmwﬁ—l

i atsem 35 : (i) Irisa RFERE g ¢ I7s ReTE 3 341, (i) NOm*H, e
38 Tonfn Fiee 7 Sfimer AW F4r )

JIG : (APDIT (AT 0T T G (OfFAoR b Srere 3 2 Aoy e BfFe Fare =1 |

G317 i ¢ fEfpeaom sgae Al b wa Sogres 39rs 2@ |
TAFA! : (APDIR-CAAR, (A3, = i3, coet Zomfir o

1y & TWPTR (Ergastic substances) : (1T o faam 3@ R 17 38 @I MRS

GR (P TR &N 2 | WG9 9ot gATS Sgn, [ o= Rowa, @51 31 v 98 R sagH

%rﬁﬂ?:ﬁ%ﬂammerwﬁmﬁr—mww (?F)Hﬁww (%) e smd a=x (%)
|

(¥) s o (Reserve materials) : 24« QY HAfHES W@W -4l (IAZIED) , TN
(cmi'fv*r)uﬂmﬁﬁ(ﬁmwm%maﬂwmm ., 249 | SmEa YT AT
SOIBCARA (O W) , CFTL ﬁmmhaﬁmﬁmmmﬁmm@ﬂﬁﬁm

anmﬁa%wi@mﬂﬁ—ﬁwmﬁ@tﬂwaﬁﬁmﬁhmmmmfw
*nda SfgFr=2 Sfdes vy R e 9@ |

(%) ﬁ"'ﬂ'@ Mg (Secretory products) : &4 A4 ﬁ"'-‘j_ g 20 PO, TSR, TN aR
(P01 | PP, G eIrIE ., 37 G Tl SETNED PRI | (P ReEE T R
MY (ATGTLATETY (A gy =7 |

() I%F M (Excretory or waste products) : 367 ANIPTIR. SGPR*Z (ATOIATNT (RS I

m%mm%aﬁm|wwwmemwammwml
SR I AMTIR T @, B, o, b, weeree, s sritte, Seit (o «k
wﬁﬁﬁrpﬁwawwﬁw%ﬁmmamﬁmwmmmwwwwmuw
T 1 T IFIRC, WL (AP 0] FFPRIN FRIACGS [ o1 2 PIOBIP (cystolith) |

& : S5 (ORA-TMIAGTAG SHIYGTR AW, 5197 6 F7e7 | TAFA @ (ABTI (ool LA,
e 90 | GG ICCT (ABE (AT GIT ®F @C ANATT FANGTEF AN 8 e B,
memmwmmwmmwmwmlmmﬁwm
AT =TS T3 |

ier ey sam @Tes wwm - @WW%WWI@WlWWW
(TGS | MIEROP, P, FHRWERE, @ Romm ¢ I, @b Fawbe, oweky tof
wmmmwﬁmﬂmﬁmmwmwmwrﬁmw
IS YT = @1 |
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@S 8 T 5o o¢

A
SR W W YT I
fyefgam LRI AVICEL] DNA a9 @ faage 903, FRETI F1 280 Cof 4 |
AR WA= CAIfoN R F |
ety A femat st TR APCABIRE (537 e I, (@b ¢ e 327 0 |
AR GF FEFFA SR TIRCEH g 0 |
TOAET @OFN | faeal A o APTLADIRG (5ZA ~IRASH B0 , 92 A PIf16 SRS 3e
RIETDE L) famdY wread ATP (SR 303 a2 ST WY i 3TF |
AT | ot sread WIeT, CO, &R i~ szt fbf tofd +ta |
IR CIEERIEED AROIEROT G NR@IBEReA coff IR (I RS
SRR T |
HIZLGITHEHA T S | e SN % Y, I Qerets Wgey WA I,
W2 (SRICAICHT 92 FCA |
A HCA GF AN SR SEEe 303 | H,0, (0% H,0 @R O, T ¥ |
pIECIE: (D GF AN % faone frage 3ta, W <8 wifve 9 |
(TR GF W9 3T W A2, Tewwa (IICHT WP ¢ WS 0% M |
e GF WEAA! @ICET WO TG I8 B0 T YR/ (I (AP
(@ FE A |

WWWWWIWWWWWW&W@W
SR T SRl SR DI TS SRt I REERT (DNA), ST @I,
1ot AT, FOF (OFTF, ARG GR (17 7@ ATETATITI |

WW%:&%W@WW&WWWNWWW
mﬁwmm;m@mﬁrﬁﬁwmmwmﬁwm@mwﬁm
ATTE AT S «d 2fs formmet wa | oft ST T ¢ el e

IR SrIpTEd SRS e A
o5 FITE TAIPTIZ 07 ¢ FIG R 77 [t ¢ @b b AReEe | FoF 9,
17 A @ ST G N A ACE | PR I @A AR T AP O I

AR SO AT | STAIPTIR RIS Neyfca e qayifvn GReeil S0 3R (P S
O] T I |

RITeR WP & 4t fRfAs g feg seyw Qe
mwwmmmm@mﬂﬁcﬁmﬁﬁﬂmmw@mﬁsmm)w
303 AT I G2 IS 3T AfBITS I A |
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DY

SSRH-2Y 74

CSPITIITATY (Chromosome)

(AT (NefFTR Swey 38| drers Neip ewifen (3l wpite seree qef e

RS (GITACNT ATF | FAYATS T2 5o fAfSq

AR CERITIICAN RYT GRS | NMCIICT @I

TS FEFTT T AFICS SIS @A PIES @AM ATF T | SR @A Q4 SAMH DNA
(FSF SIRATT RNA) AN UM | qrvare NIRRT (prochromosome) 39 37 | SIS YA
T OGS (Y (GFITIATAT (AT IR | @ G AYRATS ({08 79 537 TI9T 331 2 |

@Ry METE Wy ST e TrerE, ® el o At vt ofe cpe

SIS A IS T, TE, a3 g™ e SRS AP I SIS @RTITIN 307 |

(SPITATCHATY DA PACAT NPT 1203 FIRCOTATETNS IS A |

SIfRER : Karl Nageli (1842) 742w Sfewransd ROHN0T (@FINIGIN 4O1% 3037 | E. Stras-
burger (1875) (1Y qoI&t"d A FOIF WCOT (PR 5107 FH] I | Walter Flemming (1888) «Pid 9

TS| RGNS @FNIPH (chromatin)

AFAY I | AT FASE S W. Waldeyer (1888) ST

(ST NFHY FEA | 'F Chroma K colour (IF) @R soma body ((MX) | IER (ST I

T WIS R A W AREPEA R | FRAY G FOUTN @B R G FIACS AA | Sutton 8 Boverd
(1902) (FICATARCS IO AFBA ARS8 47 BT I F@F | Theophilus Painter (1921)
HELT NI (@FITIACAT AT LM FE |

MRYT : AT AFBITSM G AT WS dbvoo *fE WS A | FIANT Bors TA® RAyS

(TN “hew Piarg Ophioglossum reticulatum, 300 | =% Cfetq Fdfay Rz

R[4 Haplopappus gracilis, 2n = 4 R 34f4F RYF Poq littarosa, 2n = 506 — 530

J¥_CERICHITATY ATSH]

)

s 63

o =2 (;sna@ﬁ

= Ascaris megalocephalus sub. sp. urivalens) G3R_EF 2n = 1600 (<

Tl S

21-227]

;
L 3]

' £
_CATBICER = Aulacantha sp. Q) | WCEA 2n  (IFITNCN FRYT Y0 (&6 5 8ufB | a1 wew 3 &/ «—

@Y ¢ 88fh | QU TBEREAPT (@, QAT T SREITST do SIS (EHCNIGIN o= 341
T | THSA FICI AYFIS (EFICHICATS F2T :ww*ﬂmﬁgﬂm_. 25_2’1_]
[ fte s’ Bfew ok AT tawie T fE9R® (2n) @RI AT S 7+ :
= [eRew (e A @G || e & T AT
Ko | TRYT (2n) | RYT (2n)
E W‘I Oryza sativa 24 { Homo sapiens . 46
ﬁ Triticum aestivum 42 /V F Boss indica 60
AUl Zea mays 20 7 Capra hircus 60
forme Allium cepa 16 IA Columba livia 80
bl Cucumis sativus 14 CTI_1Te Rana pipiens 26
//(.;ﬂﬁ S | Solanum tuberosum 48 [qTAT Oryctolagus cuniculus 44
BT | Lycopersicon esculentum 24 _yARen Gorilla gorilla 48
S Nicotiana tabacum 28 IRICIC Cavia porcellus 64
¢ Carica papaya 18 TRA g - Musca domestica P
Al Brassica oleracea 18 FNI MR Drosophila melanogaster 08
ﬁ? Corchorus capsularis 14 FeFH T | Culex pipiens 06
LGl Raphanus sativus 18 Cﬂlﬁ?ﬁ Ascaris megalocephalus 2
BINRMM | Arachis hypogaea 40 G AT | Bombyx mori 46
//ﬁ’a Hordeum vulgare 14 ELT Mus musculus 40
0 Musa paradisiaca 44 ’A/ﬁﬁﬂﬂ Hydra vulgaris 32

G0 PIAEE -AOTERI Oxytricha trifallax-C5 : 2n = 16,000 + (FICITAN WTE (Biology for the

IB Diploma by M. Broderick from Cambridge University Press)
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@ 8 G WO 09

RIS 8 WP : AR Afefl eenfer g @ ot FHWe SR s | gEfs wope
(FITRICITR Y ARG ©.¢—90 VRGN GR I 0.3—.0 VIHDE A AUF | THICALRA
(SFITATAICIR G Ay 8—v TRCFIGIA | Drosophila NER © NRISFINGE @ GIR b—d MRCHIRGE |

Y : e |

RTINS (ST A5

(I TSIE TG CFITATAT RIS BT T 1 | (I1Y RO (Onee Wi Q6T SO
PI® ATF R FAFOIR ETIET = | AR TYRIFREI A (@FTNCHTE fTRERS SRaste 75

FA IR |

S | GBS (Chromatin) : (FTNICR T AW 20T W ]z E.
@&oN (AfeS P R) A 4FATF DNA-@IDT @A N

arfiFery ftfraeta Qo @B 11 nm 9F T TN ox v
¥ AR 30 nm, 300 nm R ¥ AT 700 nm *F
(BT “ifes =7 (VHET G5 (@FTITHACT DNA do 000 @
AOT S N T 1) | OB @bt o skyS o[y
DNA-F 31 24 fR8fPerT | Heitz (1928) @b ©& womws

1] nm

S I | TS (IR fofers @b smidfte greivt o 3

TACT; I RBCACEHFNGF @ JSCHTA | AR
FDIACFE 8 (RATFS T @FHR @ e &y Pefro e (- ,igjg;%ﬁ;@‘:}—:

Al DNA 499 (T AEF ONF EORTHNDA 07 | 3T S TS

30 nm

((7AS RN

mRNA FREIFC SR $C A1 | (ENDEE ¢ Sz 33 $efire e s
8 & DNA 410 33 o FBeapmifes 9 | «ft @Feaemes=
RPS T4 R mRNA FRTIEC Seazet 7 | | 300am

le(Chrumatid):mﬁﬂm et ey -
@ @GN e el ™ R GONRE ‘
(SIS FRERe 1o Skee Rew (adt I 3 afsfba am
@foe | afSfb @FITNEIT T ¢ AR 9 @&IoT (@Fbe
APMF | G AYRTS TR (@i A «ifafoe | siyfae g
SRR @ibe 6 9FF DNA WY wEr e | R
Vejdovsky (1921) ¢THA (ERTITANIG! (IFI6H-CERITAITANT) T
WfSfEe stared | WAwEs ey v @mfbe 5% @
e 3 MAT 23-24

9| (Centromere) : fSf6 @TNGY 30
SHUS S ACF | (FNBeT @ WAGS GENF I W DN (25 GmNE)
Wﬁlﬁlﬂﬁliﬁﬁﬁﬁmﬁtﬁﬁmwww BT 5.3 : EITACITR RS 157 |
RIS ACE | CLRIRRIE SGADL @A G Ie-a7 JB 03| @ Aewe 1 =0 e I
TR (Primary constriction) | S (FICATIY FBTE CTRRRIT AF | SWERE FTqR G
(TN T I W4 CTRIRER UITS A, TR GBS [ AFCS AN | GTRIBRIE AGRTS WA
T €% DNA FEI A7A1YE ATS | T XA 8¢0000 (I (PRI e SICE |

700 nm

1400 nm
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oY HIfSIF-2UT 49

8 | I8 (Arm) : CTTRINRIF-G FATCR (TN NHAF g 31 24 | 2SS i 7fo g
ACF | A2 {5 T GRS T ST (rRHE TS AN | (@I GRS S{gF SR IR
yioa vy v = | .

¢ | JIRABIIA (Kinetochore) : &S CTRINAETE GIT (RTOT Aoe SRR ATF AMF
FIRAGIIA 0T | DIICADICPIF-9 TR0 S48+ FRS 2 |

Y | GFCIRER (Chromomere) : MM (HTFE-GF BTN CFTACHCIA (T (T FY FY ¢fo3T
O T GIST! (EFITNIRER AICy +Afif6® | MR guw @itetsd PrRba Sow T

R @ WY ™2 (A W | 97) 919 idiomere.

91 W?Tﬁﬁ QA& (Secondary constriction) : G EIRRE TSP TATFHRA RO (FICAT (P
(@NCINE IeCS F A GRIF CNoge AFMS ANA | _ (Mg Refpemt o= foq ot

_(Nucleolar Organizer Region—-NOR) AIt4S SfofRe ¥4 2 | WET G A6 (&SI NOR (39, 38, >¢,
Y, I FFF (GICATAN ) AT |

b | SUNGMED (Satellite) : RTAT (AT FIACANCR GF LT AB (FN{LF 5@ 7 RIS AW
GIFTIFRET B SR (7R W | CFICNCITN AR fTFa @ (TIPS et WD qR @ €A
(GFTNCTNE  SPI0  GHITACNY  (sat  chromosome) I | WO
fefpe =PI (FICNCINCE SAT (GHTNCTN T 1T, A0,
& 3onv Sfeth @Il Il (RTINS SIGR0 SR | (R
YR, GEFITITAICS FOIB#IRD QTP | SAT TS CTFSI e fATfpas
NS IEY I(E | Sine Acido Thymonucleinico (UF SAT FG
qrTCE | SR Thymonucleic acid RIST DNA |

% | (BRI (Telomere) : SR 425, (F. 9 (H.J. Muller)-4d
WO _(@ACTeR Sow ared [Reg @R seete Grtme 36 |
Sfie AT WL T @I G Rers Sfaeer A0 IO <179 F0
I | COTAICAS &2 NLad Gl (@Y J1e I |

EFITIITATSS TR DNA-YY repeated sequence {1 GrfiRna |
@1 [Teed DNA-9F @I S=ia @€ S TF I 99 e |
G35 @Y FoIF [Tow T3 GrEfre o A 309 afs e
GrETfEEd M e ACE, O} 7 e AR IE F M I @
@ a7 TR o @ R GR (WFED) 99 FSFE 6 |
2 RO 7T TR SR GRS ) rooo bp, ©¢ I”E A
9000 bp, Y& IRI W d¢oo bp |

o | TIGH Matrix) : @WWWCWWW 6 3.5% + GRRTCHICTTRS 1 6
@5 6 RNA “mida T hE I el A @wﬁwmmﬁﬁﬁ—@mwlm
A TR FERG WA L 3 Ry awfas | |

3Y | (AP (Pelicle) : THIPR (TN A2 GG ATS SATEN IFA I W | G (AT
T | YT I CTRRA NIRATRE (AR ey ewfas Zaf | ©F e o7, CIRePH ayY
@ e @ (iFRER 39 S 3 | 58 vfkby, afove, i g A (Raee
g SAFIF FCAA |
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@9 8 9T 454

0o

AT CATTE-> AT (ETCHIBF) oAl T |

CRRIRAR ¢ GFIRARA-E T A
CTRIRR - TR | |
Y1 F AT SFO (SHITACICAR (7T T | Y1 FANRTS FS (IICFI- MRGIFF (FITNCHTY (7=r I A,

-

R S (AT NS G0 |

| R (HFICACANS O TS RN NITS |

:

© | &fef (AN AYRTS GFH U | 9

| Af o (NI FRFRST SRS 32 SR AT |

8 | DNAWTﬂﬁ_ﬂWI

¢ | CRQINAE FAHETS (PITA & AP T |

8| DNA Sf¥S $efFIe ACS, T MR NCST (A |
¢ af‘fﬁ‘mmﬁmaﬁzrw@@ﬁwml

— -

_ CTLRITA 8 GTRINANTE TP 2147
> | SR SIS AT A | Ofen ¢ AT (HTNTATTE 72 AR STV ATD | |
) S ot @36 RGN wAy | | o6 o FEfre @)
© | FSH | e T RSl I | [ WrFoga Y (FTATINCE RYS AW |
8 | 1ow [RNA @ c21fw oeer aff offd® | | DNA @ GIfoe e a6 *1fo® |
¢ | TR kmmwm| | e weifE® | vy

CEFITITACT U A& R N TS TG APy

> 1 Gt YT e, GTRINEE Ry | S| R A RIS S (HICAT A |

2| T ANET VYR GBI AT |

21 ¢ e Rl SRR s |

O | T AET AT FIRIACOIIE AT |

O | (9 ST PIRCACBICEIT ATF Al |

8 | YN NG (FICHANS oeToga J T& 341 |

8 | Y7 & WOfPary Teogy F4T |

FoT 8 @b Sty e

crfoe

Sl

DT

Y| (TN (A 9199 S wons el gafe
W 91 I |

Y1 RE Romtw orm e oy wos
| N (SHICNICAICAE 0 SAMI |

2| CIOICS Iy WAIHICET AR 7l T |

| ZDHEE 8 (ANHEA PO  WYArHORGEA
A 7 T |

9 | (GFNIBT AIIONS TS (NN TS 2T |

© | CEFITATHAICNS A 20 A |

ST 8 (FINforea Wry ey

CEPITTCATY

@FIe

Y| (AN §fe® (DNA-RESH fey «if$s) |

Y| SR FO ReT (@I 9% S4R |

Y Y RemER W ol (COIeE-a @ he
e wgR) =+ =7 |

1 CIOTES AT (e T |

o | FCE @B (Ue Tl |

0 | (AT el I 312 =27 |

CEFICITAICRS &FI[CSW (Types of Chromosome)

(3F) CTRIRITE YT TN @A RS 45 o497 |™—
D_WM@WWWWWWWI

RSP (AN (A IR | TOIRP (@INICIN 96 CRRE
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80 | GRRSET-ERT oq

0 ©RGMGE (Dicentric) : 2 CTRIEAR [RFE (@rIitiwes SREMT RGN 071 J0-
FEIT_ATFere TROMGS @FINEIN RN TR A (e
CHCa% (IBITES (SHICITA (Srx T TCBreId @&el A m—————

VYT CIRPRP @I 8 T 1

0 APGREEF (Polycentric) : ¥ 99 Wik® cRAfRE fifE T

Wmmﬁw;ﬁ [ ICRE (Musa o .

o RR¥TET (Diffused) : @I FAME gH FHEBONI
CRITAT GRS AT T |
0 SRS (Acentric) : GUR@ (AT (IICAT

5@ 3.0 : CTRIRIET AT
CTGIRAR AE F O OF SRS IR AT waqurlh RS 3905 QTN

@Y RO @q R I AT | (0% Py (I (IO SRR0E SIeiRe | @
e SES I& S AT 91, B2 TS TIYI© [GTP1RT T 78 T I |

() LRI RGN A N RS sr sSgfes = a9—

(i) TERR® I GBICIRS @RTITIN (Metacentric) : (X (FITNCITR TR IR QTPICT TR
SRS OIF TGRHS 1 (WBICTES NN 0 | TIAS @R 18 IR TRrgREE =
G, SIEICEE S qF PSR V' THER WS W | Solanum _nigrum A T (EITITANS
TEHS | Trge v (3BT | TRTET X FITINAT @R 5, 9, b, 9, b, 3, DY, 3b IR 0 T«

(TN (IR |

(ii)_TA-TraRE I AR-GOIGIES GRS (Submetacentric) : (I (FTNTHICR CLRIRRRD
TR (AT GG T3 A0 TGS SN TA-TGTI(GF I AR-CHIRS (AN T | THA-TGLFGe
(TR 72 I SN P GRS 20 R SYATEFS 7 7 WPfe WAPO! RS L S

TCST (AT | TFEA R, 8, €, B, 50, 3R, ¥4 R Sbr FI (@FIACIN FR-CHICIRS |
mm,\

TA-qqe TN EiE AR ES
5@ 3.2 : GTRRETE WY SR ey WFfen e |
(i) TA-2RIRT I VHTIRS @FTCIT (Acrocentric) : & (IR QARG @
9T oNET IYIMC TAYS O CA-ABIHT A WLEFCIRe (FCACIN 01| SA-dRIGe
(AR & J1Q SAS T R G4 R (4 QBT AT | SYATFS e 7 SPFS ST ReAfer
'y SHEE WOl (AT | G998 Ofew AEIfere IifEes P (@FTNICIN APCS A; @AIF—Typhonium

trilobatum (CBFF) & Ay 16T eware 3% wyrahas, 8 ToA-wgrafae o 0 ToA-ameiae | b
G35 A Ofew (aft STwe e SIEw ag) | TLET 9, 38, 3¢, R, R R Y (EFTHTAN
WEFCIRS |

(iv) A A GIRP m (Telocentric) : (3 (FINCITT CLRINAEAT QPN
ARSI SRS OIS RIS I GRS (ST 0 | SRLIH RS (NS < IRHE T
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(FIT 8 T N 83

T | SYHICES A G SPRS SRS R ‘1 SR ! A GFf0 e IO (i | Bfeta S4ers
ANTI RSP (@I AP A7 | P GRS (@FTEIT @R |

(1) o7 9187 @ Forey e (FBy St (@I §4Rea 2F; TU—

) | SWIOIAIY (Autosome) : (T (TN Chfze C3f*By fseielal fom 32w 303 SItwars oW
0T | SOTCAITNE GO0 A 5 Qa1 S35 a1 T | T 9 ST @ITITACT WG R (ST SHITA |

Q| T @AY (Sex chromosome) : T (G & o Mol 903 | o1 @ csie
TP U X 8 Y | W GICENST (TFH (FICNN AP | fwez 9f0 GIF (@ WIEN @F &4 (XX)
R FY (R TH @I o fO7 €atad (XY) = | GOF (@ee o 4@ gror $ar S0

et 31 Reuf¥erma swer RSy sTpia 312 20 2 | @ TPIIE Sex Linked Inheritance 350 33 |
Sodd WBITH Henking 7% I @, REFNTR R TAME ot wary Besmeaa AR 7% |

& @ AT A7 (X-bedy; X for unknown) | *ReTre P e «ft XMWWWI (€]

“FFTY SIS CT GRTNITAT SIRES & | T W (A T Y -CFITHITAIN (AP XG4 A WRFS &) |

CIFITHITAICNE APTRIE 18+ T Toimiey
(FITACATI IS N7 (@ &6 | (TN A4 IFTRE BoAmE 2= = () g smfre

8 (R) A |

(3) FREfes wife : @I §'w@a fSSfFe e Anewn Irm; I (i) DNA 6 (i) RNA |

(i) DNA : DNA &9 “[t1 919 Deoxyribo Nucleic Acid | DNA Xl AP (FITAITATIS QlﬁT%ﬂT"TWI
(@O R[Sy SAMIAT g DNA 3 <AfF ok *1o3a1 AW 8¢ ©mt | «ft fasmafaf B i
frefeebiRren AR W7 @B @ ST e o A FEEREE b =<, WeN
THFD, TARGIETE0S FS (WA, enfa, W2 ¢ AFEIFW) s | [ 726 (d5u8) Wk
QAR (S5Yb)-GF TS (FITACITT DNA 8 REBH @ifbra Seire 2ok 3 ¢ > | 3T & So S DNA

CER[CHCHIT AT |
_ (ii) RNA : RNA @3 23 919 Ribo Nucleic Acid | (SFITIITAITY RNA U3 AN 2R *[6F4l 0.3--).8
SP |_RNA (@G 33 SAM 73 &fefS RNA S Aq@ee Goafifie | ot dn sdaRtE

ARG *F40, SN&F T, W, emw, TTAtE ¢ MIGHW w11 e | Sae oA @FIE
DNA@WRNAQHW:

(R) AT : ST EFITATHTT T FOTA ASTFIA IR TAWI | @ FOTNCS efFa sk
{7 A | TN @SR S e ¢ O | (TN WY 6T AN TR | [ : (i)
g wfe ey @ifba 8 (i) Tw S eFgm iy w3 @it |

() 7N wriRe ey @it : @ @GR o[ Reow Rewe g 9t #=1@w @ifbee
TG QAIMAT GIOTF ANGTAT T | OrF @R O (@ REoR @b A | B onewn Im vy

IR CERITIITAICY | (TN RS 2, DNA @7 #fffsiees IRk A |

ST (@6 DNA SR A A0 NI& AF | @7 (Aibewa wifeiae, s izhe ﬁi"ﬁ?f%—'{?wf‘w
4GS (Positively charged) FIRT SFTAT AT DNA WY QS (negatively charged) FCHF0 P IO
(S I | ST (AT DNA-97 IS (AT AT RIS AT |

(ii) B MRT eFGTHIF B : @I @ IR @ T @B e | Sreary
DNA SfFSiza% 8 RNA AfFIEs |

TS THAME QOIS (NI YHITABRN, Feery, e mw,wmwm
ARE A Y gy “AfTme A |

G- (TH)-0
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83 GRSEN<42T 2@

» .
ﬁﬁaﬁ‘fﬁﬂnﬁw‘ 41T ST ‘nﬂﬂﬁlﬁﬂ[
I::.— >| DNAW@%T\
ﬁ RNA RNA “ifersicae

REDH (TS xR T ROTR (e | > [Fereize iR |
(RIS o TAWE Ge3y Ree 31w

R S e B CEaaes
= v D ]
RfSgasm  _ | _JH,(A&B) N
F{Cﬁlﬂﬂ“ﬂ— —p-H;
* —»H, '7[MAT 24-22]

%

PR CEFITIICAICT 2Te : () I wmf%awwm BI ILTATOPRRT GLaF (32T 419 (4,

I3 IR GR YA I | (R) el oa TGt (@ 1w o 4o oS! 499 309 | (9) DNA
q1 & &Y 99 I0E 1 (8) DNA-GT BF SEAT Cofd mRNA @3 TGTT (b e 3411 (¢) G H
(TN Gt forer fdrare e ofSr 2 | (v) Remifes 323 fom itar Gl g b Rome o

FE | (9) (NG TRYT 6 07 ST SfSATF F1 SAMA R I3RS 2 |

B-CEFITHITAI : AR (3fR60129-93 SfSfae @i fZone fen, ol 8 saisd (Il (Il
EINSTS B-(HITACAN ACF | B-(FICNCNT FH 6 T=-SI201 (I, macﬁmmm
g & ISR | IS T (eI @ WP A A | AT FOPB! NG FF (selfish) =TSR
A | PUNS B-(HFICACNN SITR I¢T Al AW | [Sad e sicagery IRaaf Tob vt Bfewm
B-(EFITNICCR ©oifEfs emifas =37 | B+b pere Sfew #=ibm SOrerae SeAy I AF T (5 I0ed
Tan @5y RO ofbFT 1]

(F1Y RS @FTIATNTHR GfFT (The role of chromosome in the cell division)

BHCEE Ja 8 G ToF INGT G2 (I [IoeH &R | (P Ko T I @I |
(FACTNE Im e @ Reem /e ) @R [Romre oF qR 19 o (@Fey 78 |
(ST SRES DNA efSfereag mgm @Y fomas a8 g o, I @iy DNA
Afeffs a1 21 @1y Rerew oF @ 711 INE2 T I, (1Y O @ ens SR 377 |
ferem efewm @y @At efefem, figw, Romm ¢ s 7R Seren ) e
(SFTACTARE (F1Y T ARFGS TH FACS A AT, A (@Y AOTGHPI (@FTAHACTA I AT
TS 2 (I ARy ¢ Sy [ae o erd | FER I IW, @Y o 2w @

AT GfAPT JCME | mw%mwaﬁmﬁ@mmmw RO
5:“@”335“

RS I8 (Genetic material)
Trol-forera ¢af¥iy em-sTef (ot AT | U R G (WAL Q YIFFeF v rarey | OIR W
TR A (AF I Mg, FOTEA A (ATF FIOFT A7, GTHI UG (A G AR, ANGT A (AP A6 AR
S (Y | qOITIR RATTERN SEifon LBy &w 4T | (A& &M ‘Like father like son” SR ‘(I
forer (ou 4w | @ fegn A eI 24U A @@ g oW @, We-Prer e am @R
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@I 8 G §oF 8\

R SEA-SEST T | WPl TS SItvR ISt TRIH-AERCS W eferne IS
(heredity) I0T | LI (TS RN (genetic transmission)S I = | @RS SEfiee 2 Rsfeh
AT | SRR T R i A R SToAsar 8 e 390 T OIF ISRWIT (genetics) 6T |

T T TGN NIo1-Pre W3R Svd TeIH-TEfers TS 20 STHATS Gt RIS I8 (genetic
material) 1 T |_ IO &L Y TAMIA ZOR CERITATAN | (TN AR DNA , AT fermetsi
Pitee ATe | &z TR EIEd T SIREE QFTBE e I AFHertl mRNA 6 @i e ey
RS SRR FH@ (ST | 5 et eE TRFFe 397 =0 =T |

fACfFe AT (Nucleic Acid)

Srbs T 52T FBRFST® @ FIRRE_Eriedrich Miescher (SPR) ORI AEH CIoIeRAFH
ﬁ%@mmmmmWwwmwmeumm)tﬁww,
T 8 GO A (A foRed | Sorbrd T B (Altman) FOBA PG & (AATS A1 GR
Rofr wa AR STEw PBRFE WIfE | Sve8 AT RS Albrecht Kossel FEfge sniftes 74wt

AR @R ¢ ARRRRT R PR ¢ TTEE WG *HS I | GG O dddo A
IR (T3 4w T 71 = | RGN Lavine 3535 ATT DNA @ RNA AT 7404 e s
SIS SR ) |
fiefre SIPe 34, TGS, SEEH, REET G THI e Ao +fes | e e

_ I3RS AR 3¢ % R FTHACE AT 30 % |
ST TP NofFe Wfe ATF |  Wd 6 DNA @R WA 2T RNA | DNA 4TS
SRR (@I ATF | RNA-GF o341 So P AN6T TR AIRCBIAET Gk UE do SP #A1eh I|

efpes |

e Wit 3y e Wit FeFae erenss 31 77 FR Mer SRResRe F/6 AT W
PR ACHPEEET | FER I TN, NOfPebRverEa e FfEw g «fFe wbtes AW el
Nefre WHE | SR FERrebIRers T WiFE M SMReEY F901 By 20 ARGISH FiE,
ICETE O GR TS ST | SR qorae 3¢ TF, Mt wpifie @t AIRGTETHre FiEe,
(RIS SR IR CEIRT Sifes T AP wifte 1 §igy R qRPR e S
@ | DNA 4% 8372 fofFe SIS | et (I S0 09l IoRfee 9 | fRefFe e qmfes
Whﬁmwmﬁmtﬂmmm(maﬂer molecule) 90T |

AR SPTeT 1 ToAMH: REfee WIFEIe TGFRPIER 27 [MEFS SAMFRTRR e T

Y | (ATDTE BT, 3 | ABGEIEHIDS FES G © | FACHIEP I | |

3| CATOIE I (Pentose sugar) : “l6 sCH:0H o sCH,OH
FERME opmr (BW)-te 1 = e .u|:/n h e 4{|;/H H\,C/’“H
ol | fAofe TS, {4 (o &id L\L_jl;/ - ]I{\ J:_zé/ T
| @ B AZE@E TN GRS Le da -
fESfEAIREE O | RNA-TS ARCAE O pp wieanws opna PG S -
qR DNA-CS fCHFARAE SIIF AT | (AT 51 5.2% : (TS oI |

¥ | i SBIFERRMFE 8-D ARG Wl B-D fafFadars Wehies Sniftie 0w 9 |

(F) FABTANS SR (Ribose sugar) : WOF SHIFTE ARCAET SR AP OIF AR FS SIS
31 RNA 301 |

(%) RS HANRRE 9T (Deoxyribose sugar) . fAefre Ttre THEIREE 9 A SIS
feafeazear fAefge Smfie 1 DNA 30 | |
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88 GRfeaw-2Us @
Maﬁm&mmwmaﬁmmﬁﬁm,mw@ﬁ,m_m

IR I e Wit (Rwfy = e NH, o
BIST) | | " | .

2| NGRS Wi (Nitrogenous base) Tf%\sﬁf \\CH |3 4‘?ﬁf?\\CH
ﬁ%mimmwﬁ??| HC L SC/ HN”C{“P:“’E \;ﬁ’
TRECEN, IE, TIWET 8 SHEH <& H A H
FEETIZ 6T | FRPer 9% fR A% 1 7 f wfef (A) < (G)
ff2 2t Aita | @ fR @7 U 677 % v wR= o NH, o
7 &PI; T (i) PR Gk (ii) 2R | l CH, . (ljf

(i) PR (Purine) : ¥ =A% wrere <=1 HN 4 oC rlq’f" “cH HNZ 4 SCH
8w | @3 SRt WFS = CH,N, | e {':5 . - &2 lﬁgH

1 CH
wWifTe qerem PEfm wme A - wiitfm of N S \ﬁf AN

(Adenine = A) GRR @IfF (Guanine = G) | e (T) SREBIBA (C LeAIBRT (U)
(i) *MRRARRH (Pyrimidine) : & frfAFE B 3.0 : PIERA (SR ﬁ(ﬁ;ﬁ‘*’) Rfaffes
FRICE N =W ARRORT | @1 My sjvews 2o = .(mmﬁmﬁf{?

C,H,N, | [aefgs anifre fox aom 3Ry =
CP; TU- AR (Thymine = T), FRBBA (Cytosine = C) G TABF (Uracil = U) | R8P @2
MAMTFF WIFTE A RNA-S A | AR @ IR FE TIBTE DU DNA-CS
ACE | (VT ANTS T, FIT 0T I 45 (LB O 1)

DNA-(® YIS Sl (A), @R (G), ARRT (T) ¢ ARBIBT (C) AT | RNA-CS ABRT
TS oA (U) TS |

FRPTLRT T : AT R ARFF-7 Teae F91 2E0R ARIABT (Thymus) (AT | AR
TS (AP GUINT I S I AT | Gt & T+ TS (gland) | FRGIBH-GF AT IR AR
(cyto) (UTF; AIRGT N (AT GFT (cell) | SAMH-G2 I GRS

(guano) (AT | SATAT TG I qua q A4S @9 AT 3¥ (fecal dropping) | OH o
ARG FRPETAT LA T+ ‘A G T C U’ 9218 e HO—P=0 —->HO—P=0
© | FNFIRE WG (Phosphoric acid) : FeiFs wpiftes OH o

SN TAM T TEE SHE | 97 WS IRFS H,PO, | GTS i
forfb «arard TREIHT ¥4 (-OH) R < RS SFHE M G o
ARCR, AGTE ATBCIMG! FIFART TG AT RIS |

FMEfPei®® (Nucleoside) T : @& WY TRLGCETIDS -
FEE 8 GF Y DI W TS T 1S AR A AN
F_W [P | wee R = e @ o= LN\\H
ARARCT fEfpemie, o e PRk 2= one = =@ H
Prefm efpemnze | JeRifes fefremire wmea (T/C/U) 8o
SR TRICE, (CBTE: IR Sk IIGCT 2IRGFET P < |
ANRAFHIRTCS T Y& A0S | g Pl Fefpetiiie wreq H OH

(A/G) 5T WRGTEN (SR T) (AT *PATAT SR FIdcag 00 3.38 : FRpenee (s =) |
TG F A MRAFFIREF I & AF | (T WAL 35 Fefpenie | Fefreize
(S FA12 93 ITG |
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(P 8 GF Noq 8¢

Rfeq eom Atipenie :
(AT FoI wifefe (A) & (G) | TWate (U) | MREBB (C) |- «zfiE (T)
AR wyfeCAI ST TTRIT ARG ",
afemREe foufy fewfy ~ fewfy fowfs
wrIfSIf= SACAIHT ARofew rRffes
fASRPEBIRE (Nucleotide) 757 : G | NH, NH
AEPeRE-1F MY GF &Y TS T& T _____' _N /4':1
Me Aot AEPEHRE o011 ST 37 HE”C\‘ﬁ e .
qw, fACfsrmrnires e @BR @ SO e ¥
fAefeebide | fEfpebize == fAofee
IFTET (DNA I RNA S97) e o9 | HEO’PO(I:C%*‘/O\E\C Hzﬂmﬁﬁ" O}C
G Y TGRS FIF, G S (TN N1 =
I IR GF T TED TS W @ ANt AP S 5 OH H
T ONF I (EPEBIRE |_(ATHTEr - dAMP (fouf Wifeem wAreeet) aomp (Rewf ERR= sereset)
%;HI;WWWWWI B 3.3¢ : 7f5 AERPEBIRS : dAMP 6 dCMP |
BT AR T

WETARH TMAFTEFS = AMP = e fepebize (wiftffm wmfs)

QU WAFTFS = GMP = &I NOFGEIRT (LR Sibe)

ARG MARFTCES = CMP = TG fefpebize (HRcm wife)

FEAER MAFTEHE = UMP = TR fEhpebiRe (FeRfthre o)

i Fewfmieare < -

WWW=MMP=WW(WWW)

mwmﬁwmwﬁﬁGMP:wﬁﬂﬁmﬁﬁG(m@mﬁﬁﬁwﬁm

mwmmm=dcmp=mﬁwmﬁ%@w(mmﬁam)
ey AR MARRTFD = dTMP = ARf FeufFfEirebizs (fbufy wzfifehre wits)

YR FRCFA (I NEFEPIRTST) TP efrebiiren e 34 = |
mmwwwmnmwwwmmmwmm:m
THCFS RIS MG AMP (SIECARPH TATFACRT) (ATF ADP (ST TRITED), WHR ADP
(ATF ATP (STITETIW BIRTCEE) 32 2w

AMP (ST STAPACFG)  + P = ADP; ADP + P = ATP

GMP (SN CAFTFG)  + P = GDP; GDP + P = GTP

CMP (RGeS STAFF6)  + P = CDP: CDP + P =CTP

UMP (XTRfCH ARSTHFG)  + P = UDP: UDP + P = UTP
w:mmmnm@MAmwmmm|wwﬁﬁm(mn*m

NADP"), G@If6e SRT2A (GTP), P (ATP), TTRIIRT SRraee (CTP) [RT=1¥ Sfimer o 23 )
TRfEfPetiRe (Dinucleiotide) : G0 fASfPebRT I wae ACipebidtes e o

TREOE IFT FRI T 27 O BT CIANCPEORE 07 | ST fAERPEBIRTTT (ABIE Yo e
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8Y GRAE-LY 94q

FIFA A G T FEIPSHIRTT (HTH ™ YT O IEF FF0 TR-GOF IF 9 T& ;T
Gl TrRfASiFetiRe foe =7 |

ARMTIBRIGEIRE (Polynucleiotide) : TAPLT fNEPEHIRT ¢—¢ WA A *F™T FNFI-TREPDE
T AR & A G0 7T @RS YRR 3B IR, X O AFIPEOIRT I+ | AfF{~CiperiRe
G35 B3F-97 ST W PB A | @ BIF-Q TOIFD WY GIACE (AT =PI (FRCIAE TR -
SREAZEG) -7 R FIEHT AN TF AT GR TS AR (OIS SPIR-GF 07R I 0L &
ACF | DNA W7 &S o & a3fo APfABiPebiRe 3 |

fAefas wittes o<1

ffee e v opirfS k@, @ fefsRae o1 ek B 3w Wefges e
ROl ©P 91 TACR; - e FARAE FE e A DNA G AREMEFF SHITC a1 RNA | 406
« T efFe [ (rew =0+

eafFaRANeFs WIT (DNA = Deoxyribonucleic Acid)

_DNA %0 Deoxyribonucleic acid-93 S (acronym) 1 SRFFS F9 | DNA T HIIT LTS
PR 7F 8 I5F | DNA-GE 57 33 (AT [AOfPEHIRT R TF 7% (OPELIREG-GF AIY “AfFra
=& 5 DNA 99 | DNA 20 GF10 JZANE 081 S1F7e A1 S Wk 8@ (molecular core of life)
BT VS | DNA—GA 5107 ST 20 A FIEA A S FARCAE SR (S); SIS (A), @M
(G), FRGIHA.(C) ¢ AZMH (T) TNF B (AT ARGIEAPT FES GR FNFINGE SIC (P) | @A
S S (@S W) &Sl @Ira? TR DNA A3 | T8 @Y S1ES v, AR,
ISR e e e R e RRIE (Es ¢ kT & RO wIie oieF DNA 311

AFSHI (GFIACINE Fo1 TAWMH T DNA | ISF SIRAGT DNA ACF | DNA AR 18
SfTRTE, TROFGA @ GFIAES ISP DNA AT | (FICT DNA-GF AT formam (> Ficer am =
30->2 W) GF(F M T4 2 | VLaF TGS (A ¢-Y ATHT QN DNA AT | PG AIESTE A
(MTtR Yoo YT DNA-YITL |

DNA-SR (SIS %8 (Physical Structure of DNA)

 Mbrbd T BT W WP TR 47 (NFL T &FS, 107 TAMIN R (SIS 157 FF TR
&= @R R oF =1 | G TBITART Robert Feulgen 538 JT¥ DNA-GA (@ 38 A%S TERT I3
Sl Feulgen staining TN 2/f&f5S #1® 33 | 5o AT Erwin Chargaff 83 I8 47 (TS FF7 2
@, AT GIE DNA-(S A GR T G AfT 570F | WEE G GR C 99 Afreie 7= | DNA WS

TR A 8 T GR TR C 8 G AR « NRIMTE 1 & Chargafls rule. FRGIEPT F1HCFa
WEF T(J IR (A, G) GR NG I ARG (T, C) | G2 AW Maurice Wilkins G Rosalind
Franklin DNA W98 X-ray f@SOamaii 302 @3 (55 SRIRIAPS oFgyd O TAYHAT I | 9H-
FBIEaed TN SR DNA 79731a SWESd 72g 2.0 nm, 0.34 nm R 3.4 nm 6T & | SR
SIEl A @, IS DNA T T 71 (G315 47 fo=fb =) G &1 JPICAT 167 Ry, Tt Fraeet
s fafSq 49g (A4 T | DNA S9F 8FS 5107 FTE Watson & Crick (1953) GFT FATRI A
T &I FCE | GG DNA ©F# (PR S0ee F1es 3o |

Watson '8 Crick-<<l DNA J(%#
 fafeq o TG (IS Watson GR Crick Fromrg? RS et s9 e 24 -
i, DNA Z0T 5 &P fEfpabize e s e |
i, G 2 T i ebiReTrEs AP 10N |
iii. (2P DNA TS, FICEL TE0 F TR TYF (exposed) AP |
iv. Chargaff’s data SIAIAT A~ FRYT T-G9 T I GR G-43 IRYT C-43 T (I |
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@I 8 G o _ 89

v Wilkins @ Franklin DNA 99 X-ray ReBIeTRIE 903 @3 (SO SRS ¢FGyd o
g I 79 9 WefIF 7Eg 9 2.0 nm, 0.34 nm, 3.4 nm 9K helix 4= |
Vi, ﬁﬁfﬂ%ﬁﬂﬁﬁwﬁmwﬁznmmmmmwﬁﬁmw
sznmaawm1WMfwﬂaﬁmﬁmwm-ﬂﬁﬁwﬁ
(A PO A, OCI2 G2 WIS-99 g 2 nm T YT |
vii, A €T % 2meT I fie 18 @ @k G 8 ¢ ot 2idmges 36 o 1@ 2 |
vii. W% SHTS 36 weiafba FFF (Complementary) , P& (identical) 7 |
SofaSE S fSBS Watson € Crick (J.D. Watson 1928— & Francis H.C. Crick, 1916-2004)
mwﬂmDNAwa(m,ﬁ?,m@wmmmﬁ@m)aﬁc@www'dﬂ
R T HRRETS A WA ROTA TG WS AR | @ e TeRETE I TIATHR SICHAP
YU HITT (HITF A Gl FA1 Y | |
Rosalind Franklin DNA 79+ SIR®A eFGef Sl 018 WG ©q I-I IACT TR I, (IS
3T S AN VOES T, AT T RIS TN FIOCF (AN &I¥e (T 1 | Franklin-X T &,
TNCED FA 3 31303 vte Ate |
ﬁ{;k ol Crick &S O (&P 0T SR DNA W93 (81 910+ et -
% NS FRRWIIFCT BT A1 ST DNA 13T (T S197wa 691a ©itnd et b eneiieT Nature-«
> BT GO AT AP T | | -
MDNAWW,WWWWWW(W)WW,WW@W

&P (double helix) |
M@@Wﬂmﬁﬂ%ﬁ (G2 5'— 3 FETLA G FoRT 3'— 5 FETLA) T

A |
5 S o T RS HIREIE OP7IF (S) '8 TIHHA (P) HIeHF FRY(SH AT |
| ke

5 4
o
€
=
<,
o<
>
3’ 20A@2mm) 5
- f5@ 5.3V : DNA TR G (FFAIFS) | S-TT9H, 5@ .24 : DNA Tl (21 (G5 H-f&s T0ee)
P-¥3CHD, A, T, G, C = TRGIET &, ... TGS I | P-FCHG, S-971F, A-S0Ifefaw, T-ARRF,

G-eqIfe T, C-ARDIFH, = TGS IS |
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8btr

SRRAGH-AYT %a

3'

DNA 1 o ST 3t% o |
yib simemer s i erareter |

¥ ¥

Ba s.qv : 4T Hrs T0g TG WR TR TR eTIRETT SAY |
TRHTE AR 21 9> WF TYIR WSS FESY (intermolecular) IR |
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G (T DNA)

feifee 3@ (Sefe] DNA)
wAyIfore 3@ (W

Gwas (T DNA)

Hlljﬂilluﬂll IILIHIIHHIHH

*muuummmunﬂ unﬁ

e
P
R W,
H L VR

IIIIIII\II !I!NI

>z

aFEfE 48 DNA ﬁﬁm

f5@ : DNA afsfeom

SHEIF 4G

—qifee (@fow (SSBP)
— gfefaermg e
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b "'W"Ml”h ﬁ‘% '

RNA Lmifeh

5@ : SrtfEoa

} II;C‘{ H'* \

i I-

RNA sfeas

-~ ,:,,;,.- -.
OTTR ?1'

\

e B

QO
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@S 8 T A7 8%

HHFC 7@ AP CAFARE@G SR 3¢ 8 5 IR (0 8 ¢V ) AN R FAPSTA
TG Ao HEFARAE SPIEE 1' IRET (S0 IEE) Y| FNGR TFFq IREF e
TEE G, (TS AT TIGITE TS AT | '
Mnnammwmmww (Sl emfam, A @R MACHE) AT |
S (A) G2 TS THE AR (T) GR &N (G) @7 FTEE FRE ARWEHEH (C) |
%aﬁwm@ﬁﬂwwwﬁﬁﬁmwgﬁmaﬁm A=T/T=A) 9R
TS R ST WO A FARBICA AN FSA ZIReGe 3w (G =C/C=G6) M 7@
=) IE2 PMCT QA T A =T A G = C | [7S TSR = =Apeifer o=_fge 4o #=ad O-HN, NH-N

G&® NH-O & TG | C G, G «F Tf 92 Foxb Sopm® fmsi 1 A @R T @7 W0 Jfo oM =, T 0
PG AT A (5 HN F1% |]

%DNAW@WWWQWW%AGAMMaﬁﬁmﬂﬁcﬁﬂ%ﬁmm
EIea doft qof TMAG Y I | T PG 9F 49 (WF T R R A
3.4 A (0.34 nm) |
Ma%ﬁﬁm@ﬁwvﬁmw 20 A (2 nm) | (3 DNA 597 tn¥y genfsrem ffeq |
)(.e')WWWWWWWWWmﬁ‘ﬂ@aﬁwmajurgmve)ﬁ@fﬁ
we1Sia qeF (minor groove) 32 24 |
}x‘)’maﬁfmmm\aﬁmvmmomt
Wmﬁmmwﬂwﬂzs%l
DNA-9G3 9N{<P 96« 106-10° G YT |
it 2t TS Rt ARfReiprebidres @ RHRegens 7 RIS T G FFF DNA
o 1o 30 | S it Pt wret e At |
DNA-< IFR® 5199 (Chemical Structure of DNA) : (i IFRf~@ *wd fita DNA sfo® PR
IdTE 2MI9E A DNA-GF A0S 957 TAMT | GF 4@ DNA-(F WH-[CIEA 0T ANeAT IW
It REReiRe | fAEirebiRure TH-Remms 33 <nem a0 e Wwite s Fipemle
fEfpeizers fRraee a0 ANl W RGeS FHe qR CAFAREE OPIE | FRGIEAILS
FRITILS AT FACT AT TR e, o, AR ¢ MG e F1e (FRAGIMET <397) |
G2 DNA-GF IBTHAS 197 SoAmw o (5)_An sEAfFE it opir, () TR
IR G (©) TGS FEF | FRISE W ¢ enfaw Tms Prefaq gae MREGIH ¢ A2
Je M |
;)e _ ; NA) : fSt6 DNA-97 T3 3ie Tra 341 2 0-
| (FITNCICNR AN oA R 1% 303 |
KT el meomton s fofd e v 3
o GiRR T AT 41 R R v e
| Gl (APBITIR IXTRIRRT SR e gres 30 |
G TSN MBI e IO |
Y G A RRASIGE @ tafve Fe-Fei s f2ems ae 3 )
/‘l/lm "Tﬁﬂﬁ!ﬁ (mutation) fofs faome /& 99
1| DNA R OF QI (RICAT SRT CIFCAMT (7T TATeT ©f (RS e AT 51 |

" DNA-GRAc 1 effefr e Sitas Sifegr S0 a1 R @efs =1t DNA Sl M |
>0 T GIRTIICH LGP TIPS (9P T DNA |

/}K{@WWWWM@WWW(A=T AG=C) WM

GI2-5T (ZA)-9
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¢o GRRSET-09 oG

DNA ISt I 3T ?
DNA-T 9419 3787 01 G [T aFr 321 | R 97 TTy Siaa BT oart o g3 32!

AP YRS T |

DNA-3 QT , B @3 G efFaa S (e9, eb 8 3 DR KB) AR
JTE T I(F TS |

DNA-99 (6if{% Sresif 31 UFR (Biological significance of DNA) : DNA I*MifeRgas aMgmafeg
M 8 qRXF | IR G RS 3 R R’ (gene) DNA 7Yl 5= PR W% fasfRe
FIANGTR TR DNA-F R*MI7 49 @ 23 I 20 |

(i) CRTY RSTETTa 3T DNA -7 9% g et 3 =37

(ii) DNA (FItE &+ (AW e cenfos sree e |

(iii) DNA J*MIfSe Y (Hraa i FRII® 32 417 ot A

(iv) DNA-4F 107 WO gt «qa OB »IS! «q @I s 23 1 |
(v) GIRCIIR &P MIFS 2P TR DNA |

(vi) gmwnmwmmmzm Af3ea TeR 27 | W AfRIS T RS 3=
A | ‘ |

TS ¢/ RIS o
N

N\

? H
ot o0 ©
OH , H
Hl-5 H

P H
5-’"
O=P O-CH3> ®
OH KH, H
H H

fo@ 5.3 : DNA w7 <=5 et @ |
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@IT 8 G N7 e

AT I A, DNA-TY SRIIT 7+ IS
fifFn faffe 3@, O DNA-R 1 G ARRSer

(master molecule) |

FRRNOFS WWIAC (RNA = Ribonucleic Acid)  fiEirebizs

RNA ZCT Ribonucleic acid O SHCEFAT 1 =% E Fof |
@ fofee wtea AFNEiPbIRITT WANR GFPETEITS
Mo ToAMFACe AR I R TS (@ (FEF)
WW(DNAWWW)WWW
AZIIAEFS wpIe I RNA 30 |

oy I RE® : 5T 9 (FOE RNA AF | G310
(FICY fAEASNT RNA G2 oFal do S AP HROIATEA,
AP So ©N HOfFATT | ARGAEN, ARG, FofFar,

(@A, NROHGA @R AForee RNA Ansdr IW | RefpebiRe
fefpaeE ASf@petl ¥R DNA-9F SEEM RO
(SFITITATCY RNA QATF | PIFCORAT (FICIS RNA 2N T |

QBT fFR SIRAMAS RNA Tifge 4 |

RNA W% (STS %13 : RNA Y GF (BRF-GF 0T |
5 40 (OfPEtIIT I@ T GMIRME RNA O 15
03 | ofefl fRefFebiRT ARE@E IPE, NRAITE (7 8
TEs N e | NefpebiRuver 3-5 FNFCRIGTH
@ WA ATV TS AP | 6 YN oA P Sy o .03 : RNA W7 1
YIS AA | @AT @A RNA SYE W e

U-S1$fS ¥FT (hairpin loop) 7 7 AT |
RNA - IS 949+ : Fnfeire aemafa «wid A RNA 91 |

Mﬁmmﬁaﬁﬁ?maﬁm(cﬂmﬁﬁm)u
(if TR T (TR, e, RSAIT <R SRCBI |
Gil] TCED (FFRE SIRS) | e s
RNA-GZ RRSH : 157 ¢ e fBfers RNA-TF RS wafs 5= C..,
A15 ST O F4T TR | ¢

(i) B™® RNA 1 tRNA (Transfer RNA) : (3@ RNA
EAGF (P T@EA GFI0 WA WIHCE mRNA TS |
e A (BT RO AW IE GRS R RNA 07 | @_j
AfeB (FIT AR )-8 AT tRNA AT | [AOFATHE (SO :
(RNA % = ofelb (RNA-CS GIOI0 ae¢ (F Sofd
fAefpebiRT &Y TS | (LT ¥ d¢ O RNA-R tRNA | b
ST FHFE RNA IR 66 & eooo T | @Al R.
Holley 3% SIF SZFA14T tRNA-GF T4 (FTOR 1% (Clover leaf)
TG ST FCAN | Q@ O Al (RNA-CS A0 g ¢ orfb SbrTes
7 TS | IRETT -STR SO T, T TR, ST T O% F RNA-GH GRS fore e
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@R GIRRSH-2UN 9q

I, D IR IR ASHE Mg | AREFOIT 4fSfb t(RNA 9% o IR 791 (BAAT WO A3 5§ A7ASNS
m@ﬁmwmﬁmm-mﬂaﬂmﬁmaﬁrmaﬁsﬁtkm-ﬁsw%ﬁmam)aﬁﬁm
TR G T 20N SWIBCRICH ¥ I mRNA-GF FICH-GF ATY 04 0L I0T @TS AF | tRNA-
S &R GF AP GR FITEL ACC YR (T He&S 4TS | G WA SIS WIS 2 | G ¥ 27
WWanmeqwﬁwﬁwwmﬁﬁ@mml
fexfo (1 far smfBeeres s =71

T RNA S (1 PRRE™ @2 3% 7 | (1 Freesd @ 1y @ Ivmfee weer ka7 53
T | @7 ¢ fSfE 7 AT (RNA Iefbreldr wendy s sy Wit fAdy 3@ 9w | =
SCAT Sies & 5 9@ 2% (RNA Syeibrefe wedy g | (RNA SURHredy @iy
AF (RNA 9% IR AMF (RNA-F e wfe ¢ Pmfe «f war o @wenew-eess
cefARb S e Barad | (RNA-F e SYIRTT Sifites wyfe a3 ARTBiRmee s

SRR Ses SRYSTS AR *IfE TR I AE ATP |
©eaifd : DNA (0T t(RNA-93 7 27 |

17 : (RAIDT FROIR T (SRS (1 S ST Yot mRNA TS 3R 34 |

(ii) ISRZ RNA IF mRNA (Messenger RNA) : (P RNA & Wae Sgaflt 25w sReaees &5
feris wrien 7w fafve spifiear siie s =R 361, GOt IR RNA 31 6T RNA 909 |
DNA (/TS RPN TGTT mRNA 3§78 28 | mRNA 41 (6 WOT | mRNA-GF € &I I

(T FIEARRA, 9 AP PO ($-leader) T | SRR $ AT IEIH (@ (@PICHIA, @ AT 6-

G (3-trailer) T T | TRRITAR SR*TF (PR SR (coding region) 36T | 7917 FoafS @1 fvet <=

(T T | mRNA W8 ifoF Sererareq I 329 403 | @I (B RNA-GF ¢—d0 S mRNA | Gal

78 FAGEA | mMRNA WA Sofaa €& ¢
TF (AP 0 TF | W%mmmﬂ%@
IE : WWE @b Skeemrem e ¢l frem IS e

mﬁmmﬁmwwm

FRECIN 6 (RNA-T AR e spf o 5.00 : mRNA-47 157
ST SRR %ee 0o B3 |
A & (RNA @@ g der
mRNA tRNA |

Y | GEE, AN SRS S s 7Y 0 | > | RIS Gjae, Ol O A R
IE A GO QAT T SR T A GF ¢’ 8 » | AT T T T @AT AT R
am® 12 e g 30 | ¢TSI foae =0 e GIIfs F07 A |
qd ¢’ 8 ©' 2 IR SRY I |

R | G e 3 = MetEn 6 R | 1 R 8 = ARG SR

EIH FA | P

O | SPITT SACAFIFS 09T | 9 | HIPICA (I CRITHT |

8 | G (IR AT (P A | 8| TS (FICH ATF A IR GI6 IOLIICH
e |

(iii) FIZCIAIGITR RNA A rRNA (Ribosomal RNA) : (P RNA ARG S4H oS S
R 315 IR, OITF ARG RNA 0T | (I T RNA-GF *SF4T bo-5o OMZ rRNA | (e
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(I € T o

(g

AR GO SR | SEICor! Wit @2 SEIA RNA | @IfSTR Y 36 T3 ARCASlpe-cef

T S5 I |

I : AZEON

b seafEe =1

T EE-SEN B SRWE AL IF WG (P

fRef g

(iv) TSR RNA I gRNA (Genetic RNA) : (14 RNA fog SIRAFTHR

(CTHE-TMV) TS TAH ORI & FCH OILF ISR RNA T | P

CHTA GIRTE DNA SAE® 43 | (@WF-TMV)

18+ e e (oD TS | 96y SIRAY (70T ISR BT R

IE ¥ | (@W- TMV)

51 5.98 : 90 rRNA |

(v) W% RNA 31 miRNA (Minor RNA) : (GT2&r RNA 8 FHES

RNA FITY f$% 4 RNA AR AT CIIE ey (eifbram Aee fre GTenRea SIS AN I | 931 A&
RNA B0 AR® | @7 991 - fNSHT RNA/Guide RNA/ARIEIRN |
I : (A7 @ GTEIRCE IO W I 9 GG FEEIR I 341 |

RNA-R 91 (Functions of RNA) :

175) A-9T 4 ITET DT T |
ﬂENNA-wﬁmwﬁmem (S YRR A |
09 IRNA-SIRCAIREpe-carfbs 107 3 |
”(# mRNA, DNA T T1] 727 ¥ TREICHTN 907 tRNA~S TIrom cenfo tofd 32

\:)ﬁ ERNAWWM

(<1 t3] DNA RNA
) | (STS 4o fevg@as , STBTCaT A1 AT Fifgs weeT | G , P T |
2 | IS 969 | (i) TS AR e FAIRCqE SJAR aR (i) TS UMCF AR S R
(ii) DNA-w7 “Rfiffecs 4= ¢ | (i) RNA-99 AzfRfifers 2WaFw e
HIZLGIHA (3 ACF | AR (P A |
© | 2P DNA-S9R (AT JIECST (2 | S | I i@ 2o RNA A6 &R | Tl-
e 2 DNA-9F 799 X | {RNA, rRNA, mRNA, gRNA , M%7 RNA |
8 | Teoifs Aot MYTT Tp7 DNA 2 = | TgTeId RNA 2 =0 | 1T &fSferrs 2 a1y
¢ | g AYTS  (HINCIC ACF | AW AR | (@TNem, ARGEE, JIRAEW 8
MGG 9R @HACOS AT | e ST AT |
b | FH IG e (S, 29 ¢ e R I | o FResy 340 |
40
q | IS DNA IS bfed 37 I | 129 RNA TG RS bfiq 9= I
A |
b | TR «re FNEPebRTed RYT WS & | T EPSHIRTEa YT WS I |
b | Sfere afy | ok sffwms wiorqefy af&y e 303 | BAAPeRd ¥ Sferded 3 cnfEe =)
vo | R G& | TiE SRS ST W F Zo 9@ (A1 | T RS 98 IS AR (@ AT
Tleod A48 T |
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es GREF-A9T 9g

DNA W9 AT (Replication of DNA) T &fSferof *

DNA-9¥ 2fefis 2 O W7 S0t (AR &1 et 58 1% effoferm «1wfs swes &im a7 Sre
I | ARRFST DNA IR @RI O efSferoaa emy et cforge ¢ @ foafs sem eme
FEF (Y ); QETET T+

(3) FRIFINT TG, () NE-RAFTNT gy R (0) R Rer 2] |

few efemmetea ffe afar onear 2o .

(3) FRITFIA SIFH (Conservative hypothesis) : 9 e AP DNA (F @
Eﬁmnmamaﬁwm-m%wﬁﬂwwnm (F R
RS 6 TPFR AMF TN B | S A Rabe @ | -

(R) w&‘-maw%wm (Semiconservative hypothesis) : 9 2feRI o qNe
DNA S (T b 797 DNA &Y 32 4 | 794 38 DNA O J0R Arei3brs g3
T GR T T9F T ATF | GG TP TETRAFPNT GG I G 0T |
SRR < e I awe & |

() REg A7 3@ (Dispersive hypothesis) : « efesama TP DNA S9F Sjaed
fafi a1 fes 20 efeferfs 3% ata | qaer RSy ARmIeR 97 © @rew (Tp) Ve
TIG AGTT YO DNA = s 27 | wogfs Afds Ao =i |

Y5ea-ddet T NS TW @, DNA GRIT U NE-RTFP 7 G0 |
COD (55ea) WE-TRIFINT *1f> AT T wea | QICPPIH-301R%_(Messelson-
Stahl, 1958) I TG E._coli WFBIRTS TEIRTHIT 1o BT |

Yoo A WA T (FICY GR AR ddbd A Chlamydomonas CHRITH

§E-R NS SN FTA |
Meselson-Stahl-<4% 2%

Meselson and Stahl E. coli IJRFBFERCE “N (“N @7 G3f6 ot SR Sm
TG ST A FCA | (1 PR (ST 44 E. coli TIRUGRAPTLE DNA N
771 e = | qaor OrRT @ N g IR Jaam N R v oww | (s
RIS (ETHICTT (AT (T T B FIFTHRRNGTI DNA T SHIER 93 SH1s N N
R W TE N R e eufie = DNA @RI T wdoRaweNe (@
ARSTS |

SE-RTHFA AR DNA 97 G T afSfe

BICFICET FACHCH eF G I8 T SF DNA | @I GLIA (AR TR &) GIR0G (RIF IRAR
feifErs 20 271 | GHFFIA ST Ao O RYRfad Te @1 Fofre o1 | = @r el zm
70 (@I ARITS 26T AR ASTINET DNA Tl (FrHibe uit oiee @ferg-q ofiee e =7 | @Y
feerem o7 2ewm W TWREE o @I DNA ©RE @ e wft TRe @ o = ) SR
T DNA WA G0 a1 effSfere | @ aferimr @3t g DNA (ot o7 st 9f6 DNA Beolgy o
Ot DNA G 0T | (19 B S 4% DNA-9GF @A g T | DNA SR QRN 2@
AEF FE-TRAFINT AGRETS (Semi-conservative method) TR T FB Tl @FE-97 G &Fry
A ST qR G RfFTH I TPFOIE B | Mathew Messelson @ Franklin Stahl ddeb JT <5
af e a2 | -

" (FT (FT AT ATICE T JITR FACS B | S T IO 7T I NG T IR (AT 98 7 |
5 3F W &g e WS AT | @NA- R (AT G2 o G % o et W Arow ok e | oft s s
Y IR T T | FLHTI( FAT 8IQ T T[S 91T | INGL DNA GRA 9% & 20 @ vofa wde @afs DNA
T TS (WF g W DNA T TS COfF | I10a2 DNA fSPoR, replication of DNA-F T qeett el 23 |

(% CamScanner


https://v3.camscanner.com/user/download

@Y 8 T AN ee

W (I DNA JOIFE, TS (FIAT &8 31 TR (R, SR AP 4F RO (@A OF T GR
it o3 v face w2 Bien IRt g e 20 o GRS 0 0 | [ISOIAI J8IF1E DNA
@RI offs NG T 7% e (PIRIR I& TS A | GFOLIIT DNA Tl SAIFE | & Gb &S
AT | SIRST AFSLFITTI DNA-GR G oifs 79, AT ¢oo—ooo #8 R TF © KA | ¢
I AFSTIICIA T4 FJARPIA DNA-GF (I AR AP OF 20 A, @A TF 7 I WA

A PR, A I SRO (SCIFITS ¢oooo ERE) |
DNA_F_GREIR & amEan B : (i) 93 ®b, (i) WPRY HEfPebrRe JRWIEs
(dATP, dGTP, dTTP &Rk dCTP; d = deoxyribose), (iii)_fAEPebIRrea Ty I© HBq &= &pd &, A

ST (I WO (iv) e R TRy 8 TRrrh @iftd MR g W @RI
AN I AT (Replication complex nrrepllsnme)_@ﬂl.ﬂm Y GTETI2N 21 DNA ARSI | 9

Bele SITE (e, ¥, ﬁmmmcﬂm(ssnm ffigcaer, BrARrIES 2971 |

DNA W93 Gt 4IPRR : 43S @I DNA Gl @3 wibe afean | Sf-raweriie
&ffeF T DNA ETITa PR ot -

qro1-3 : BT PH- Y SWISCF 9 WS- PRI

@3 ©F 26TE T DNA WIR FIoT WIS SR GIio (AF A0 ¥ S T | DNA
o RS RRPebIRe FIPIG™ (Sequence) GRITFTRR 61 S ROTT F1& I | @RNTF*F FBAIR
9 ‘jﬁfﬁ? SFITI3 WY Origin of replication 1 Replication origin FRCFCH Ori (o) T =7 |

(i) Mm(hellcm@mmﬁfwwwaﬁwmwmmw

jﬂwwwmawﬁmﬁﬁmmmwmnmwmmma
44T A AW | 4L WS "
4P T AR YA Y-
wigfen 3 fb =15 toft = ik i — p@ﬁ@@
LI - S N . [ @@

3
(replication fork) 9 F | T# 1 | Single-Strand Binding

&FFS ATP (A “T% - o S Iy A m e e

IS FCF AT | S @ g

(ii) TWT B AR o IR
BN 1 SIPEEAS I iy 0q : caficarer e s S12eT TS DNA & 15 X1 @k SSBP

RIFS WS 0 T
H7I5 AIPICS '@ TCOT TS BT | BCATKRTANIES (topoisomerase) GTGIRN FIF RIS FfGCF 4T

GFR_ AIb tofd TAS 8 TEl TS (¥ 1| (9 GF&I2T DNA Wetd @ F6-a9
IRIIR (F6 T O} SHTST 5 o TR 8 TG K[ WFLES TN 8 &3ITS! N8 A
A | @ GHEIRY FIOT G AR RIS I W7 1) N @IF G I MRS GTeny H ACE |

ST NREE GNEIRA, SIATHRGINIS YRR W9 |

(i) 9% e @TD G TR e, O GaT AN TRWHIE IO (O A RIS 0O O |
Single-Strand Binding Protein (SSBP) 9R¥F$ TS Fo0S WIS T W TR AR T A
ZRGIE I© (O 20 (AF 1 |
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ey GRfASRT-2YUT 2@

(iv) AfHT=TAT &=y WWﬁWﬂFHMWW(templme)mW@l
@ e e EfFew

GEIRN DNA ad Tox foce 9fb Hres — b .
AP I AT | @R FF o [946  ——
frte o W GR TRRET TGN AUEE T e
Toeid AfSff e pna BT 99 =, WMEF —C el s

T N N |
@M AP (Replication bubble) I V T SIS TS

W @b DNA WE-9 R AW S N NS
SAPLTHA] I (O T | ST #74] ZS -
pedeninacnliobi thumiuet s ————
4T WS tofF WIe A | I ori iy
TR 4 e ofsfom s gam o 3.00 : caffTa 3PPt : tofd, I ¢ w3iars »ert |

AT AN IR 58 FAPST @A SAETAI SR 97 #ATY W@ G 907 |

Y- : RS TS (o

(i) DNA Polymerases (3¢R 7&12) AfSfb W (template) 'Enm FRCFoIfA (Afoas) Tow
SIS Cofdt A GRITPINTAT FT6 0T AT 98 O GREIEN (PTG 44 (AT A= HIed o'
&1 fASfPEBIRT J& FACS AN | OIR T IS AT ¢ -’ ST 2 s &

(i) G & ERIET ¥ (o I CRT @FWa Ffo J{1e TS A T 97 RS
tofaa wb RReTe 95e = 78 oI AF (0 e SSicSiear G I SIF SR AF 7
Wwwﬁmﬁwwﬁﬁﬁmmmwwm@ﬁm%ﬁawmw@
BRI TATES ATHE |

(iii) RNA Primase : 9f0 @35 @39 Q¥&12T T RNA 1R (Ofd I ATF | @ TGRS
G5 JTEE 'I6 RO T2 I3 @A T IR G0 G IAACTOI RNA 5@ 0o
FE (AT 1 @ FYH RNA BB (do—vo [ASignabi2eff*8) I+ =8 RNA Primer | RT3 ©'-
mq@—OH&FﬁmeAWZ@ﬁEmmDNAWWQW%%
I HOfPEBIRT MY S FG ¥F FACO AT |

(iv) DNA Polymerase-11I : 9 G7&I3 RI6T G0 IAATIOIEF (A = T. G = C) WEFI1RE Gta RNA
AR ©'-& TRYF FI T97 DNA IS L7 A1 I qR @RFN I ¥ 71 26
8 b7 7 Y3 AEIPGHIRE MY S vee AT | (1T 4148 T/ 3B DNA RIS (AT LIRIF
SR AR (G T (R SIRA[ RNA) | (TS DNA #ARTIES-111 G2 7w SRS

(FIFT@ ¢'—>©', A I (O FAS AN CNTY T9A 9fb WS AN I (ArS A |
DNA TRF EfFE-93 e qiv 3o S#1afba Mo Troreng (9o ¢/~ , 9 o'-¢') w1 fge
S | ©IR Foifdr G g3k TR B[S sjiRs oot =7 |
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(19 8 I Ao

ﬁﬁtﬁmﬂb‘
|n|l$n,”

- ﬁt’\\ﬂ\\a\\ VAW

s (6 AR GTEIRT)

——
.l_..l-‘ ' L4 AP R
iR 3BT ¥

ﬁi%:ﬁnﬁ DNAWIII

T L L m £ ,
RNA DNA RNA g1 f;’\\[j\\f" \\[ ’\\f’ \\ | I”\

ﬂﬂﬂﬁﬂﬂﬁﬂ \\r
o Y004 00808
* i e
T DNAﬂﬁamm
J!. fefpebiRe
DNA*rﬁWm i V5 5
i 3!’
31‘ __- - B
08U UL 5 | BEYVIEE
i MHM.‘}'HHH##*

J 1
_LL_L_LL__;LLL !',,

5 5.99 : DNA &l afer

GI3-5% (TAF)-br
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¢Yr SRRSH- 4T 4q

(v) g7 @ @b fReafraens T%-aa fire 3% Irs A o 311 28 PR 5@ (leading strand) |
W Q@ AT Q@R -9 Reffe fircs 3f s A i <o za wpbk w5 w01fR 5@ 9e QseTa
e =7 (O forza e effsmet fea S fire (AT =R |
(vi) iR @ faeftemers om afsast 2 w3 s 2ewa Rt PR q@ EroRA
efPebiRred A toft 27 | (omeIf®w fefFebratea S qah M1 =1 AReTE YRR IR =

IR GV R 03 FCT e T ©'-OH &1 B T (7 01 Sgferety FTer oF 2 | e o W

QA o oy 3 AI- de eenq 7@ A wes s @B A2F U955 =W DNA
APTITIE-1, AIRTACE DNA W ASYAT FF (A, T QAT (B CRICST 791 (A T |

(vi)) DNA W93 QI iR sad de <o ey SR9M@ Okazaki A8 T (A
SAIC) | #RCNET GETRAN Okazaki YSLTETH NI M RIS A TIASII FB S Pzl
WIF ¥ |

(viii)nﬂﬁﬂTNDNAW@ﬁ@-ﬂﬁﬁmm@rﬂmﬂwwwwwm@ﬂﬁﬁ
TRE RTHEGR GIAHDT 2w b TR @fFTE-q oifie zm S SR e 3 | @RI WIS 2
AT (GeRY FRea) fiftey 20w s 3w

M- : DNA &FF Riftr 8 GRS : Fpv T Cofime o fSRrebi3e »ye @ @S ANF |
DNA T SRl T @ff Sooo &M «@ My b @1 20 AR | ®NH A = T 9 87 A = C &
TS AT | DNA-4F fert foaaee o1 @i oy oF % fiftr 3y wItg | @ 03 s <911 = FRTuts
(Mismatch) | @7 €91 T O (WRI© (I (TS Y WR | @ A 7 AN C T& A AUICA,
CRMCSS NI C-(F AT M T ST I (6w 0 | FBPTYIs AT DNA ARTIIES 111 S Saa
S AT 1, OIR FPRyTs FRCAE FCAR N S =W | A @R e g g fems e
QTS A, W1 T (PRI NG GI6T $97 (AP @S AT | DNA AFNIEE 1, DNA Fseas 11 @R
ﬁFE cfow Mg ﬂ%@ﬁmm (repair complexes) 9 sfde WS T TN 20O AF R NS
CPTCAT 7 4T TGTT O SRTAL T (7 |

RIGT “AfReA R[Sy TAmiar T (Uv 3P, REre G, SRbTETs ol 395f) DNA-9
¥ (damage) 0O AMH | (b8 (RINCSH Y[ WL | Mismatch-47 I R I3 4TI B SR
QU 4ICF | LT Xeroderma Pigmentosum AP U A SR T ATF | AYRIS UV 3 2 DNA
X FS ¥ O (HCSS 1! (I ISCS 1 A0 (Aol SR 6 SR 30 A |

AT FICAH (Replication complex) : DNA @B T 52 PN LT (56 ewged
@WQWWWMWWWWmﬁm,WWWWWW

—%L | G A ARG TCoT— -
T DNA G a 316
i, ST eTNIES DNA S9CF ST 1511 SY (A0S TS ICF ACS |
ii. DNA G&fetes @A FE DNA TIRe &+ 1ot {01 (T |
iii. DNA “{femzes 111 fefpebiRe ue 4 7 5’ @’ 8 3’ o’ fArifre i Tre

) 5% T AT | DNA &% R 37 | B -
iv. P TS qRf%: @f6 (SSBP) | DNA iR 199 SRi1e A% <X A0S <@l T fo-of S99y frd

1 SIH |
V. FRS | sFrEe Y6 ARRe WS T& 36 |
vi. 2R RNA IRARCF RIS A IS F(A |

vii. DNA “ffwiEes | HIRAKCE DNA 7€ g+« 9 (¥ |
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(T 8 T 9 e

HEHITS DNA GRPIR oFg Wifdd | @Y Roem g MG a9 & DNA cfeiee =
TN | SR (ATEA % 8 TN R @7 KT BT A SN (WS TEA YFCF g I &
DNA 3N IGOIFTF | DNA-9GF 5157 Bl , I @A WYTNs AfTS W6 1 | DNA TS 7+
&3 RNA Beoigy &7 | 8057 =%l DNA-(S (FICAT ARRSH T06 7 |

DNA (tF o
AR GNIR IS ABT g $0T ATE B (Gene) | B DNA-972 3T Srefqea 1 sfame
@ P fary e | 58 @3 Gw-9a @ s Gida @I @AFET a9 Fare A 91 | f&4-

G2 PG T @I [ AfertiRe-g3 s spfe Free sfameens Srge @ (el | 9|
BT == @ I8 T orFons I AErTed A I@ I G Ty g3fare (&a=3y | forma @

Biraa™ 377 I e ARFTerBIZe ol (o7 Besig Fare v Uiy o Spee 390 =1 @7
NG ZreT Hrotfarcre «3 fadRb e R |

El'ﬂﬁ??l‘lﬂ (Transcription)*

e 201 DNA fATH™® #td RNA SRUIEY | @p AT F#0=1 I I, “RNA AFIES

GTEI3Y G DNA (&1 S3Ie® 3™ 3@ mRNA e femn o Jfere |7 512s 9919, DNA

(AP mRNA o of i e GrEfeorie | GPf@ e TG0 DNA (P16, RNA. @6 ReE
AP OIT SIS 2T |

DNA T ©e 0TS 58 RNA AT GFF QIS[AEE | O GG 2(d Tl eed e
G IHIE | (A HISCS BI6 (template)mwmmwm G1R ISP I = template
strand, antisense strand 91 non-coding strand | S7d HEHIE (@ WIS (AT JIFFRT I ) 1 W
FAACTHI SIS, sense strand A coding strand, FIFH DNA T9F 9 SRITSA (P 9 e
38 mRNA W97 (37 PRI (3 7L 9L 999, (F91 T 99 I U A | HREoe T [6-99 @
SR*GF MRNA TITS FARRS 27 @ =52 20+ Grferw R0 | a7 Ffqucd Grefe-=m afems
foafb yist Row a1 =@ ACE; I (i) o1 4=, (ii) IAFSTAT 4ot G3e (i) FTNSFAT 41 |
Brifer e o eFaIR oy 1 QT

DNA X6 (template)

l/n/) RNA-fFIae qasidy a1 foq 4<1d 2o Atd |

\,(H{ & AN PFGBIRE JIZFNE0 (ATP, GTP, CTP €. UTP).

\)‘6 R e, BRTTEs (O NOfPebiRT qa AREFNEs HBI & 2 | AREEE0
(ST {2 AN TE0 Lo3Iens g Sfofe =& oinaam 915 |

\yf fg sT=rEmT c&ift e |

" G AW (FT (PC GIAfFTT R SR AR S I SIRAR, FIET GO G (II(E TR [P 20w Iw | e
GPICCfiE RS IR SSYR AT A AT AT 741 A1 27 APl 337 7 | [T AW WO AT I8 w9
o= el fSffs | Hefareme afems DNA TF @ (TF 398 T g3 I @fF e R = w11 @ fEes i =@
RNA T @& 1% | 9xryl DNA S0Ie-a9 (1 Banas-a T 490, J8 RNA SWTS-¢ Tmﬂﬁﬁt@fuwlwﬁ
Brifereme-ga Iea afexr FUw3 AfefEea I Wqfere« 23 71 | it T« o 9urd |
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fom 3.00 : GrafaFer eiferar : TH-cIfeR TS (&5 DNA) (IMTN); @I W (TIET) R F2 mRNA (TRETT)

(i) QFFITT P (Initiation) : GFAFEPIFE @M «7&I3N =T RNA “PWIE (RNA
Polymerase) | DNA ®93 G0 HICST & SRraia 4gRe SRS GO (Promoter) RNA
AfFTIcS GTEI3N IS A DNA S I @ TH-G7 016 T (e (SRS @ 20
(PR YT IF) TG FHAFT ST ool 2| 4FS @ @TABIEE T8 20
TATA Box, 9 ST UHIMF ARM-TTHFE @ AT | W @0 TATA Box-97 ARRCE
TATAAT ACF | JEAfEFMTa &0 T 2RI A0S =7 |

(i) mRNA Q1% IS (Elongation) : RNA *FMITae &2 (@ieamifR Hifs S &5 DNA
WIS AT WSfPGBIRE (AMP, GMP, CMP ¥k UMP) G354 7 <36 T& ITT mRNA
T @ FACS FAS DNA QST AR ot o957 200 AMF | 9’ ¢’ TN Y5-DNA 7
TFR[ I, ¢'— o' A mRNA (O 20| GPTFRT F mRNA 93 OF 0 ¢ &6 GR 7
A 0’ A (5@-5.0b) | T Qb-0'-¢' YA T mRNA T F ¢'-o' T, I FoTOII
P WS SR QH-DNA 99 SHIFG=IREe Sile FREEH 203 | T99 58 mRNA S
AMRRFSITE RIG-DNA BICER AL FHIICAT (AT G5B 2EE DNA-RNA e @fE-9 offies
2 | mRNA QTS (ORIAT SR S YT 4 T I |
DNA SHIITER (AT SRTAF QTR T8 20T RNA IS %741 JN0d fiF DNA O
RIS SICFI0 R Y0¥ (7 | RNA ARTITIE AT e 50T (101 (IRtad DNA S %@

©13 (2T 20 T |

| CATCAIOTCR SIS UPCT 2T RNA SAFTITer Hreierd I8 S 9P Z0T (IR WIEFB RNA RIS 307
AP SR <[TAR FPIGFIRY I ATAFH mRNA COfi OF IS A1 | GONI 3 g mRNA B T AT | @I
et AT ReE @b wfis arme o @3 & e 2o e 31 R 3B mRNA o 209 < |
WA I¥fB RBCL® wae fffms s oy or 1 36 mRNA (403 o Sesim 331 767 7 | |

(iii) SIS (Termination) : DNA-9F &5 HINS FHfF wife g A% F41 ATF 1 RNA
AT mRNA WIS CofF I3 B6 7 AT e S7d 20e 20O DNA SBed Sim
(T PPIR-9 (TR (51T GrEferopee sre =30 |
Sy @ ReE @i mRNA-97 ATy RIS T@ G 95 I T 92T mRNA
R o B P GRAGFOM T IR O | &S @I DR Breaieet zen ety S
I mRNA-C® IR Fq G ReAPwer | efam @iftr @ AffzSate e wye =@ ae
Brifersms & = 99 |
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@I 8 G N7 d

(iv) @ mRNA C2TF ;9% mRNA 73
Wy (ofPS f-mRNA FEFITR IRET GFEdT ¢ A 39 wfoaw 26| FRA A,

g4l @ ARTICR & FA-mRNA TS 7 | ©I2 G 6T et Fare =4 |
AfREF-5 : co—deoft wnfefam efpatiRres b G237 H-mRNA-9T ©-AIE WIF Fa1 =7 | ’fb
A AT APA APEE g Ry | it AefeebiRted g 63N FM W APA B
HAROINET (O] @enReag Ffoed S<9Y (AF 9 (B39 mRNA-F TH (T IR JFE0 IS
SRSl I | @ AfFNTE 9 =W BEPR |

Qe 10 Brcer= 5%
foqr 3.0b : BETfer-Pre aferar : ~RFR W3R & (AT FUB mRNA o7 |

ARTET-R : o G (LA FTEPSBIRT) fA-mRNA-GA U SRS 7 T | T3 1 W ¢'-

FM | @ IEC T WS o T G GTaRy IWAF | @ f T T W FWPR 9 132
AT 98 mRNA fASIFImT (0% (37 97 SAPY =7 71 | Aot & (IR W@t (exon =
expressed sequence) “R FH-CFIER WY (intron = intervening sequence) X 3 «Uts | fow (e
Q TSY YR GIAFIRY T Pre-mRNA 097 & | F7-(FIfO S5 SR introns (AR @A e
(FIC (I 9l, OIR FF introns SR* Pre-mRNA (UTF IV MTe 0| QAT SEREMT (@ SEdR

ForI & FeieF 3 intron, FOF & ol %1% introns 327 ¥ |
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JffEF-© : mRNA Splicing : TWOf$AT Pre-mRNA (¥ ™IRFR ¥ T | mRNA Splicing 2l
intron O FH-CFITR TL#T S (6 IM (MG R T8 exon SRA JHANY AT G071 TRYF FA
e | G & splicing-8 1 T AP | Splicing T A UTF Spliceosome-9 | Pre-mRNA R
$9BTE Small ribonucleoproteins (SnRNPs) fiffre FAFCF ¥ =V Spliceosome | Splicing JI&
TS5 fRFeIa T AT @ intron 3 GG (P18 OB mRNA (S AT A, R exons 99 G0
(18 PO mRNA (ITF I ATO 47 |

SOIACALS ™IRPR (Alternative splicing) : Pre-mRNA-(S ™2fR-97 A exon &TH RSy FRCTIT
AAPRIAES T 92 EH-DNA P (it RSy mRNA (SfF Fa0© At | @ AfFAF 3971 =
SOREAGS IRPR | IR TRR-GF ¥ 132 & (Ure ey avm ¢ fvarmw cfbs cofa

[ 4ITSE |

TeWs G T NFAACEA (NG Pre-mRNA-GH 210 SRR foqons Someabe "2RPR T Ae | ¢
(TP xﬁamwrmm%r@mm Qﬂ,nuamﬂﬁiiﬂﬂ 3 ,00000 (ﬁW}W@WW%ﬁm

qCH

m.mnma fREfFEeT ot : IR, BRPR ak "eRPR—v oAb afwmn I f-mRNA, FOR

_mRNA-CS 39S Z; | FOB mRNA FRGHEHEAT ARECR G T, O NefFaem fegai

ARCETATEICN BT ST R ARG 0T [t 26H ¢ifow tofs 37 |

memmmww%

Caf=8y NS AFOLIY
S | g+ Y (1Y | fefEam |
2 | GEIRN T3 P : RNA AT 111 foq &2 : RNA “AfFmieas 11, 1 9= 111
© | AFSF IS E@ﬁﬁ:&%m)&—iauﬁ fraofe | afe e e—bvfb HofPpstiRe
fyefPabiIT IF 2 | IS 2 |
8 | (AT T 2P | wioe AFred | (PITCR e T8 SRgS |
¢ | STEFA T (BT MRNA-(S RIS T | oaR @fT AFReafe s w=I®
ST mRNA fER o1 5 <3 | T Getfereris smie < |
PP A IN |
Y | INQE-GCHE | (FICAT TG TS T | AW IR GTHE JLOIR AT |
q | f4-mRNA % | (FIAT 1@-mRNA COfd T T, | [A-mRNA (AT TR, (531 G- 22Re-
L) SR PO mRNA (OfFd %9 992 | 99 WYY POR mRNA (Sfd | HOR
(Ao TofiTs SR> (79 | mRNA SEfFAPT S7%t 07 ARGIENE Gt
@1 tofre SR 77 |

faere GHfeFo™= (Reverse Transcription) ED,Q—T |9 ~ 2_0:[

PR ORI RO I8 B «I-TelR2 RNA AUt owd feram fOF oY sems 904
RFTF6 ITT ATF | OIRAE RNA T faort a0 s (reverse transcriptase) QNGIRGE G (FC
FACS AA | (T ORI G GEIRY JITA FA AT OHAF I 27 AGSRAN (ritroviruses) | TS

_Dfercts wets 98 T SI2AF RNA (F RI6 (template) RO 4@ Ao FIRGHIR DNA toff

FAE & = Ao GEferrs | HIV 8 o Grf@ e =01 @ ORATGE RNA & o

BIffERopiad WHITT DNA COfd 34 O PCR 3 T ¢R @ *% (+/-) I |
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@_u <— RNA (HIV)
l — fo ety
- «— 9T GITORME DNA (et Gmferep)

T <«—— TIF 3GJI® DNA

5@ .80 : RNA (IF DNA tof¥ (foref Grefaepm) «ae sy T

HIV 39 ORGP @A A O (FIFF TP RNA 97 A0 [oret Frofecbe qvendy pfem
(M | SIFB (FIY O o1 GRAfaFche 3T I3 SIZAPT RNA 3 309 93 SBIeRFE suieas
DNA (O 3 | O34 fRSE-GPaDE DNA 9F BITST FARHH1R RO SHi1S 2ofd I3 1 Intrigrase

GFEIRT (RNA-F Y (Y TIPS (P (ICY FTSTe GA=MIaa NI4T (o ©RET SHITS DNA 3
(AT AT 2t ST (MW | Q SI39F DNA O HITFIRT 0T SIRAT RNA |

LREfEe ef et wore e oy 23 | E coli TJIIORAR T3 & (AT T3 Yooo MEPstRE
R mRNA BFfeFS 06 W@ TR AT G GIPS | AATH (DNA-GF) TSFF St ForeiBReeia
G0 RNA &Y BRI 09 OIS QR O3% 391 T | 36 G mm e (@b, o R
R G — @ foxfB S ATF | DNA-SF @ SRARTIT G5 ARTABIZT (G2F-97 5T O TRAF
I Ol &= I BPW (cistron) I |

APOIIE = T 200 AT 93 mRNA BFFF3Y 20 G O @S 3 ceonfbn frres 29,
T 911 ]F Monocistronic W | meww@@m@r@ e
TG 2CS #M1TA | 7% 31 2 Polycistronic G |

RIS (Traﬁslation)

e S1Pe = AfTaB13e (o @ifbw) tofi 41 201 BFEMT | fRF-DNA (s @ity toim
M (FICTR GPIC FA (O T mRNA | mRNA, IR 8 tRNA-GF TSR TEH-DNA (e
ATIITE FH @il G@fba 7 @ S b yeife 3@ “FrasRe (7 o a6t
@B “fiafSe 27) toft T afwm 2= G |

R ARSI UAVIETNS

Y mRNA T DNA (0% (ST T% It I3 T o1 | S (B SRoaaeer wimaieet s
ol

tRNA TS | tRNA Y YR (RIOT | GTS q¢—bofb f[efpebize 4s | tRNA-aaé’mwﬁm
T MRYET Ty (@I AMF G2 TR SR o o mRNA-9F A TY(GT G
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L8 - SfAE=-4UT o

© @A GG PIFBRET ATF | mRNA-GT (FIGH 4R tRNA-GF BT (HefFeviRe
HPIF; (@F— AUG-GF TFF UAC |

(iji WWW,MmWWﬂWWIWWﬁWﬂaﬂmm
(NRGFT T01 | (T tRNA 2RITT RR6fT e RGN SICT ST 291 25 ZfAMHTTH tRNA |
Mﬁf  STfSTE STYRE ) o | ) o SHIfSea Snfieed & LY APE FIeA AT |
Nt/

ARCACIN 20T mRNA € tRNA TR 28 | &fofs RN tRNA TR &5 oft ARG AT,
- A-IZG (= SIOBCNG HRG, SYRIZSHE 126 4 SUIRCA-SYFIRS AR6); P-ARD (=
PBTIE T2B; AFToBIRT toff F2B); E-MZPG (= Exit SR6 W AR (AF tRNA &
=0 TEAE ) | 930 ARETTN @A mRNA-T AT GR I tRNA-T Y RIS AS
A | ' -
\(y}y/ wWelbrei GTEidy : GWIE MYETS RSP (RNA FATHEE™T (Aminoacyl-tRNA
Synthetases) 31 | &S Syeibrefe «weRy @ Wfiear wrhe ¢ @3 (RNA-9F &
fafme |
BEeR aferm
GrTer AfFa (RICE TRGTeEy kebe 2 | 9 afFas fow o/ fkee F1a SEm T4 A
qF; JA— S | G SPAT (initiation), | ATCADIRG  (DRA-G W (elongation) €R 9 |
FIf&Fa (termination) )

s 1 9591 o : (i) TG (RNA, R ST SifsTe RIS T AR (RIGT- 089 A1
G G 5N I |

(i) @ G (FMCAF) MRNA T ¢’ LG I S 0L % T FRITT mRNA 40 0" A
fire BoIC® AT (TS 3011 T WIfRR) TSH A F15 (FG AUG (T T | AUG (ITOTR Y tRNA-4F
UAC S1fHrared ZRAGNE I8 - s 2T |

(iif) o AR A0TT 2B G037 (RIBT e N T T | I0GT 408 tRNA TR & Fo0 (A,
P @ E S130) T o1 AMF | 00T Wefb CRIDT A6 A IS TGAR A0 A AT FoA1-21
IS T | Q SIY IRGHTARNA P-T125-9 ATF. A G E ARG T A0F |

31 PR oL : e TN e ST et e sifires A e fo SR
@B o = TR BT @ TF ]| 6 DT (RNA-Z RIS (FICHaCT HIFord
TSR o1 B A AT | ALSFA ARG A, P G E HIRD I 2 |

(i) A6 TRETTT mRNA T 0 o'-2IeR 7 S 27 @2k el (RNA o St soiie
BT A-STRE Soifys = | 9O INET G QTSR *& GTP TRGFRIP-4F THT FIAR F41 |

(ii) P-13T5 CREMT (RNA (UF #2F 20 Pt A-1Z6F (RNA 93 ST Spifses e ¢i-io1ke
IS 10 IR | (FHTIT I CORATS AN Genen (AfBEIRe FIeITae RIS T |

(iii) AR T G3HA #4 GFB mRNA RTER HH 0 ©'-&@ T (PSR TP i
=0 | G T (@IS S AU Syt e i @B (RNA FIRETITR ARG S0, 049 A-
BT (RNA 501 T P-2C5 «R P-12C5F tRNA 501 T E-NZLE | 569 (@TeA A1 W1 448 @ afean
SN AT R AFTADIZG (53 NI TS 9ITE | E-MRIBA tRNA-(S N8 (I SHifear suire gl
TS A | -

(iv) E-T%5 (Uc® WfET t(RNA FIRCBIESTR 501 T | G STRENT (@, IRWIGITE A, P 8 E 9
forfS STZT FUS GF2 AN (RNA TRT 4 AT 11, IR T @CIIA! 7o ARG (PA W[ PE)
T |
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¥ Sl
UAA AA.. oXe®

foat : BT - orife A

o 3.8% : Gt &
¢ | TN o : AZECITT_AR0-A-(5_@FA] B9 @M% (UAA, UAG I _UGA) cvhm
PTG 906 | 3B (FIew ARG 20-A (S IF T WIRCAT SYFIEFT-tRNA-GF 2Af7q0s

Gfo (6w T4 F71]T (Protein release factor) 20-A (O IF 2 | 9 T AFTADIREG (53 HIR0-P

(AT TE T I GR G2 A0 AR 76 S8 94 W T | ani%rtRNA G i wngas
T T I |

mwﬂlysnme)'mm@ﬁﬁmm%ﬁwwmmiﬁm
mRNAwﬁmmewmwwmlmkNAm@fwaﬁ@mww
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LY GRS E-YT 29

QI TN @ mRNA @& Fapie fW€ifas @@ cenfox s spifsear spiffces sy ¢ S5y | 59
mRNA (& DNA 9T G0 SRE*IF T8 AR | SRE @RI ¥ (Ao Sore Spifsear spifwed srt
8 N ATAFFOIE DNA TRIR (3fEe =70 |

Sy efgarsT a1 4/l @93 A 9 I8 mRNA-T FFE R 5te AP GR S#4F AIS
BRI 95 2R |

@B TN YT (&IPS 27, O1F W@ R0 AFF I pite [(fey S Afters 23 0o
0T AT & 10w 33 | §io Wcmﬁﬁﬁwmﬂ@ml

| 6 G G T My *Eﬁﬂﬂﬂ

5] DNA St afe Io"e oUetEitd  ENA | 51 mRNA (/03 @ifod cola dfermns o
(MRNA) WS 3% F AEFACF I T HFHAEPI | BT |

2| GUH@ ATP, GTP, CTP 8 UTP SN A0 | | X | GUH@ HYRIS 200 SR St 395e &F |

© | Q&Af G RIEa NEFAER T4 RS 04 A3 | © | &fferIe MRCHT2AGT FRYG® 2T |

8 | B ol : 81 JrECTN M (FICa AR A
[MAT: [8-)37 R |
¢ | 9 T RNA AFmIas ovenes g SR and | | ¢ | @ ofeam oprebreby awenzy ewgeyd
OfPT AT I |
b | (AT RIS 2T %4 RNA AFWIES AT DNA | & | G9&1200 (RNA @7 Y @WS  SIeaT
O A YT 7 | Wit RIS 7 (@ T IW 9R AMP
AT QISR TF 7 |
FRRSITT (FQIT &ASHA A Central Dogma of Biology :
/prﬁSNMwa%wRNA
mﬁcﬂwvﬁwmﬁa
~ (i)’ (@B Z=T 7492 I &Y (worker molecule)
Mmmﬁgﬁmﬁﬁwwmﬁm

IMER (AR I, IRPIST SUYPTR 2RMRS T DNA (UTF RNA-(C @R RNA (AF @b, o™
WWWWWWi

fér (%15 DNA)—p 3’-end ——

C € T| |T| | T
A G
| QrFr (A i~ | AN A
S e
l G G Al |A Al
|
’ e - 3-end « MRNA®
,
v - W.. Hr_/ - @Frew

5'-end
DNA (@ (3®

a ((

c
% B =

L

Brercer afdwr |

l ST < 7 cAifb
St —-__{——|- PG S u—

fom 3.8% : f&7 (®I6 DNA )-(® 316; mRNA-(S GFE @3t cefbrs spifiar wifiie wyfe : fm e
Bf@=Mt7 mRNA @R mRNA (U@ Jemiea @b : Grae o

WWMGHWMMMM
&fert ST oS wrfd, O @ SRR &feFiItF Central dogma 11 2 |

""A dogma is a core belief or set of ideas".
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(Y 8 T Ao vq

DNA — » mRNA — > I (AFTHDRE o)

Central dogma T MRS BRI (molecular biology) GNP S | Francis Crick d»¢Y
AT Central dogma TN &AW IE | ISANCA QT 1 A wreRE RAMSRWI (molecular genetics)
(fei® NS (fundamental principle) | |

* Central dogma-¥ (PN YToN AR 7 71 &7 & mRNA 2o F@2 7 RNA (T (16w
tofd =7 {62 tRNA, rRNA, RNAi (interfering RNA) «GTWd (AT FA! (Ao COfd T 4T

(i) AT TN O DNA R GF T (AF T S T |

(ii) DNA (97& $° mRNA (© &]IiR® = (GHfFo)

(iii) mRNA (TS O (IfOT IR (GFTE™IR)

BT AT ST N OIS 4 |

o G Mtaa RNA (U0F O DNA-(S T, 4Fa% mRNA-CS T GR (T 458 (BT I |
G FSF SIZATT (WA T, SIZAPT (FIF 77 | W@@HMMAMWW |

f&m (Gene)

@ﬁﬁﬂawmcmaTMmeﬁmcm QT R T4 0o Sf
ITI G (e AF | 8 @ IF@ I NG QT I 0 (AP ST (RIEF-(NACS (AT
e I Gt RS fTwy (e @ =t I (e G o Tk | @ WS e a1 fe=
I Ifamar, 1 I o I pE g que g fort A1 ARSite R (510w 1SN, R CafiEy A
IQR IEwer Fer 9bre | IF YT T-IRA (A @HA-(ACS @ LBt TR ©F R & |
M 1 G2 B | e Girw vifdfees iRy el aey geee M = =

629 AR (TS (Gregor Johann Mendel, 1822—1884) S0 fATH Itqqal a1 FTT (Yo «F
W)WWWWWWWWWI"W@WW(Juhannsen)
Y90d T LT & FT I FIBAP2 & (gene) RO SfSfR® FCa | d83 A T. H. Morgan &
I @, o @I (@I S)iYe | oo @Al Har Gobinda Khorana Ffaw f& sRes®d

B 35Yd AT (I TSI A |
(@A (@ Y G35 o S8 3@ @ §AE FIPFT (locus) 901 | 8 ey Jhy
TS G2 BIDI (George Beadle and Edward L. Tatum- 1941) Neurospora crassa SI5® zare g g

NI 47 It @, e o f{fie  Fend tofea oy W | @3 e feaql Garrool ¥42idT ‘9@
O T ITERY TSAW B FEA | GF T (ATFR G {F GqE2N WA @foe, O 27qee TE

TeqW AR S 7 27 ' g APTGIRE (6= | I GERW \k (IS WY fo ¢ 7B |
- P o R (voo wifier Sifte fw 2fdw) fat & FH Vernon Ingram (Sdes) (ARIN
@, 9 @B voo Wﬂfﬁmwu‘lﬁﬁﬁmﬁ (sequense) WWI Q (A2 Gufde = @
wﬁmwﬁw%@wmﬁwﬁahﬁwa@@ﬁmmmaﬁm@w
WWWWW@WW’&M@WWWWW(LM@@E of life) |
(NI, RTe 903 o MEFAITR @I A6 @R DNA TOI1R AP, I (P08 7
Pneumococci TRTR *TIAT ST Frederick Griffith (AN (¥, 9 OIRFCTT AT FIIFT W
B0 BT | 2T O.T. Avery &N FE (@, @ IPCOAE FJHFF (MR BRME JF FI)
tefam (337 g™ =W DNA At | S1TER (@RI ¢ DNA- TR & |
& S @ G : @A Avery, Macleod '@ McCarty 588 T &R Hershey '8 Chasi 5@

AR AT (AT FArFooSd LNifas - @, DNA 2 E1e 38 |
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LY GRS =<4 *q
[MAT: 16~ (7]

WS e o, e RSy aFFaee o I W | - @3, Co, @fF ¢ PG |

Y | G (Recon) : U &« RRTTM @3 939, DNA 993 @ FHON GFF (GADLS FAPACTITT SR
AT LA OILP (@ 071 | (TP G YT 12 (el FofPpebize o 1o | -

BB (Muton) : Gt &= RCIGHTHT Y99 11 W | DNA WIF @ FGON R fCo*H MREbS

=, mﬁﬁw:wmmfwﬁﬁ@%mﬁwﬁmﬂﬂ%@mwl

© | GFFF (Replicon) : DNA@NWWDNAMWWWWWWWW@
@ 9 G |

8 | BFliF (Cistron) : & IR 93 | DNA T @ &R (I8 TWI I et 303 o
G, 0T | Escherichia coli TGN G0 PRI & d¢ooft MEPEHIRE Twt At | Afelb Frh
WS (33 8 fToF ATF | O @Y 8 fACoF Worl Fpilcaa mdy e @ | Sfeare owea & @
PG &I YT (equivalent) N =9 $CA | G& DNA G99 A PP T W PG |

& T TGt I S4ES DNA R JRve Psce o Sise @3t e ‘sife=
MIFS TR (encode) IFH GR CAIOT RETT gt I (ISR RIMr oR1 | Sred 0 37, &
FITNIINE, DNA- G0 e q1 G3f® 3wy AfeoeitRe fies Ao Te ¢ 3w 39| 1™
], B T @I @I S SRET DNA SR 6 SR 31 o fcbe 3By s
IA |

fera CafiBya@

T e wnifte fica sfye |

R SFSTHITH (AT SR I 3R NHTICa BB 38 1 AP SHge 3 |

\)1’/ «ft G G (vanety)ﬂ’fﬁﬁﬁﬁ(mutatmn)w_ﬁ?ﬂml

v/ T Sirea e @i (BT InErRreny 959 I |

TR G G WPIEE & @ I G T Wil

i G ECRCIT SPRYy & 4TS | o (@I @RS TSI (linearly arranged) R

e
e (Lethal gene) : & &7 IRAPITR 109 GITIA JJ W OIS e o 307 |

'W(Oucugene) @ fEra I FHE A 3 T OIS SR 30 |

o CTH-GFITIITANPT f&F (Sex-chromosomal gene) : G (X, Y)-(EFITICIN (T f&e 327 3 SItMd
CTH- CIFICTCSTe f&re 307 | - it , Ifrmet Tonm |

o ¥ & (Trans gene) : m%mﬁwmmmﬁmwmaﬁm@ﬁwm
1 Aifeicy AfSgeN T =0 OIF 5 f&w 30

'Wﬁﬂ(slﬂlgene):ﬁﬁ?ﬂidﬁﬂEﬂﬁﬁimﬂ@'@mﬂlﬁ@%ﬁﬂml

o T8 & (Pseudo gene) : DNA-9F @ S# foiffr Qe 1 &g (@ SRt (TS (AT AFooibIRe
tofa = 1 ot e fEm e |

o STOITEN & : WOTHIN @R & G I SITHa OIS & 90+ | (- TCER TE 51

(ITTT) , SYFARTTe |-
o @IS & : Y- @) & 327 I Gt (@i & | (@9 eed IR ¢TI |
o PRFT & (Linked gene) : TX 46 & (RICAT (FICATACY GIR 0H GG e 58 TAeIA
FHETS A A1 O] OIAAD 611 2H PRI & |
I Q&SN (BT RWAT 791 RN 9F G0 (ST Rupaie s feram srfBee R o
i ©few <Ml Hans Winkler Y®0 AT F4YN ETA *#0 U IFEA | V94 fECAITN &I’ wooo
fiffTs FS-3FT (base pairs) ATF T 24 (22A + 1X + 1Y) B @Fwmemwm s o4we | 57 T

(%] CamScanner
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(1T 8 G Ao uS

SR 9 5.5 SIf G2 339 | f&Ta 900 0.3 Ot fogor T v fog foq @Fer T o
TR | WICEA CFGEA X (ST FAC6H @ ([d0y (D) o Ae qar Y (@FITIeies Ftd 39 ([905)
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