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alempHNBB  HlHemend  (SHHUBTHIENBET -  SHHOUBIFHED  HewL GLmToGeCW

" el 2 _(HeUTHeL) SHTewihaudlev SpdbFleidenen ol 2Te06d6TIH6T — FHmest

W&HBHME. 61.5T) HEHBHT6N.

SILF s beowd:

s oufeod (ABA) o Fliiged BBID 2 BHE Bl QBIGLBSSID eueTTEd
OILHH GD. D3 UGB AUIMHBWITET GOWBISD HEN6VDHEHHE 6IHITTH  HTEUJHIGH6N 6T
FHIYSH SO  FHafeEdBa.  aaBa B “GniésbHensy  ammTGLTET  eTer
SIMPSHBLILGDHBSHI. HTOUTHIGT6T LIGMHIGHMIHHIGH60 BbHdH ammT@rer STenTIlBSBSEI.

aumpaiuled ailenare|®eir:

1.

ABA o Fliged Hahmar (Beme0dH6lT, LDGVTH6ET BBID HlH6T  SLBlulenel
Semenullel(pbg HalHEH 2 SHlibg albeaug) omsGalbasBgl.

. BT Omssd wBpd  apl s sTeomseiicy  ABA  Bemevd  demenedul  clpL&F

CFWISBS).

. ABA @emeuzeflled LFDFWLSHMB BI0EEHF QFUIG APULMLOIMS 26185 EGalHHMBE).

. Geoiareomseaier Gurg UTF Gumeis  wgmiseisy, ABA QTG o méEshHmdHs

SNewIBESIBaS.

Hoamel  HTaursHHeo ABA usseur B  Gwomlyesr  eenTdfedwd S GFuiub
aiflwidleds eauenTFdl SIS EGLD.

6'[&)@6\51661:

d5HHeIT @h eutu] MHeweoulled o eitenm  SHTeuy amTTCLTE, BFH @ 6uenTFF SILHa
SGW. @&  OurgieuTs  selsel (WHTFFwenLeuBHeud  LpLuHeId  (pdhalul
URISTBBISBS. SLTeT, auten, SHygend Gureip SHeumgmibelled Saidel LIWWSHSGWL Gurg
DIFHB SleNe] 1HFHe6 2 BUSHHWTHBSI.
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adFHellefen suTpailuicy allenerne|serr:

1. asdHedenr selder ULRLUUMS omsHGaldsdBgl. (61.861) Hobamel, ouier, Lo,
QUTEMLD

asFHedar @malmapulmevd SHTeugmidbeied GouT wBEWID Hewih BHLF DL aUmSHsH
SHOL CFUIHBGI.

T5H 06T EemeLH6T OMBILD LD6VTH6T CLPLILIML aUenSH  alenTalILIBSHIHIB MBS

6183601601 B m6VH6T, LDGVITEHGIT LOBmILD B BH6160 o gliTgHev OYCESE
® BUSHHWTOUMSHSH SHTWIBHBH. BFHmed @eweu (WPHITEFS SlewLWD  (WesiTearGy
o gibglal (B alener.

5. agFHedar Qom Badelt, alenddelal 2 BoHHHMSH HHGHI MBS
weflg Brembsoeond SFUl LDERIL 6VLD:

allevmidlemigbeled Hrem(peien SFIULNSH6T OBMID BTEMOeL6OTF HFILILISH6T 6leT E)(HeUNSHUITET
FrUlser sTeorliuBaSlemser. Hrembleoeord &IlilleeT welHfad, aleomi@Gseiar o L aJeib
ueLBoupl B misefled  SlmbHGEleTeNer.  @auBNSied  BTNMMISET EELEOTHBHTEL  BHTETLOG0EOTHF
SIUs6T el SIMWPSFLILGSemer. Qeumpledt  &JULSeT  ammiTGomeiseT 616
SIMWPHSLILBSOpeT. WeH GmBeUTEl Si6Ne] SHFJHGHD Bewel, BIHHHHEL LT6e 66
epeOld 2 L 6Ual OHTenevdNT LIGHBEHSSGLD bSHaHIEF GFsveoliLBalempser. Sene Gl
2 mgiysefled  OQFweLIBHAIBer. BHHMBW o _MIUF6T  BevdG 2 MILLS6ET 616
GBI LIUG s evTment.

Brenfleveond  &JUL  1DeWIL 6D oMM OiHeT GFweourhsamens upplw o uliflwed Lfey
“oigICLTSlemyenTeonedl”  eT@ILIL(BLD. ST  DlggFeT  eleiLeUT  HTembleveondF &L
LWL 0SHFHT  HHewd 6lenidh GBI LILGHDBIT. Smsleonhd BTG 2 LB QFuwedulsd
auevgviemTaenmer  W.H. Guuiederd wwpmid E.H ednredm  eudGuint “amni@omesr”  sr6dim
CIFTeLEMeY (PH&T (PFHeVled 1909 b el DIB(PSBILGSHSHNT. HIGUTHET (LPHET (LPFHEVIeD
siLBbs anrT@orer "Cgsiliger Si@Lb.

BTeI(eiTen &ILILINS6T &IhGWD GuThellener ehHHF OFTe060 HTEMHIGET 2 6iT6meor. (61.5T)
o P BT &JilseT, LTeL&ILILNS6T, alwiTenel &JIULIS6T.

welgfleud LB (PHICBIDLISeMeID STentlILGD Hrendleveord HFLlgse:

MCwr cfl &gl

mSITUIH &I

urgm e&ITWIlH &yl

SMENTWILD (UTRISTABTE HIL (HH6IT)

ol fleored FILLT (SMTOLGer0 1oB®ID GLoHEL60T)
BAIOUmHES SJLIs6T (albheHED WBBID SewiL & HFUL)
mHLoerd  HILILT

Wewp e f spind:

el L &gold oebevg swanliGurenuenierd UL Tenll augallevmer Syl duimer OFeoserlesr
OHTSULTGLD. B sl cpemenuies gl ulled LweTogusomeiesr  SDULMBSHE60
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(APPES LD]

masCurgeomogiLeir,  Llwlefl  Hewngedt  cpsold  @emewtdbsULL (BefTerngl.  LNuyl Ll
gyiwnengsl  Gyewih  SHILBMeNE  OBTenil gl Senad  OeualiBaump  GFweOLIT(HSH MmN
Cuidamer.  (peiys s3I SlgCamemanliCGurenudled  aereyd  Weym &SI
B CrrenanliGuTenLIdFlerd 6TEUTEY LD SIMPSHBLILIGB MBS Bl HHSHIIL LD6oT & T 611 60
BITEUOTLILIL_ 6)160660.

upbumevmer  (PpHIGBaIDLISeMe0 LT wl L &yl @ (pHeiemowime &SJUlwm@Gn. @&l
Up mrembleveons &Ililsemen QmGUBSHSH SLGUUGSSHIMST “SHemeveno &ILLT" eT6imIb
SIMLPSHBLILBHS BSI.

Wew L fulenr (et sl (S198aim — emamliBuTenLenieny) SJHGWL aBmTELOT6ISSEI.

Cwp L fufest (pest &&Il UeLBaImI aIenBUITET OFe0HeMTeL BB L Gl Gogdid
AiuEgd B premdeoeor  asylilsenens SHTewIBL  LieveumaswTer  ammTGLOT6IEemer
® BUHFH OCFUISBSI.

Wewl Lfuler (et s@Iy (SigCaim-enansliBGurenuenied) STo@Gd amBmTGLOTeISEIT:

suent&d ammGurer (GH)
mFITwenL & srewiBd amrTGwmer (TSH)
ol fleted &M 19HCHT gTld  amriGuorear / o faed  Upadienw  HTewIGLD
amGuomer (ACTH)
. Qamem@Lm_ymis apmriGuomer (GTH)

LiBymevnaigest (PRL)

auenirFd ammirGomer (GH):

aeni&dd  ammT@omer  eSILg 2 Led FHaEsbseler eueniFS  w@BmId  OUHSBHMBH
oS GalSHHBHI. HMFH6T GH(HSHOHVIDL] LOBMID 6TeVIDLIHTET eueTTFFMSH SHTewIHBBSI.
Bg Ogevzeler euaTdensd LIBBHMS SLGUUGSHFBH. BObs  amrTéomeier
(POBUBB FTHH60 HPHSHTEMID aleneTe|Hmen GHRUBSHHILD.

G 6IT6I S SHETEMLD:

Gommeuter &L &TyeuoTed  @bHlMme0  GLbHmSHH6N60  STEILILGSHBSH. Gl
QUGTTTES], GTQIDLHET © (HoUuTeudHled SHTOGLD, LOBEWID  LOIUTES  GmBUTEH  OL&lenel
8@ PGPS AUGLD.

S\G SHHBIENLD:

GWHMBHH6T, eueNTEdS aBTTCLTET DHHOTE &STHHL SITEOIOTS LONHUITET  EUETTE S
SIML_GUMTHEIT.

915@ITOLDH6\:

CuilweuTadeT SFHaliLguiTer aueTFS aBmTCLOTET SFIHH60 SHTJEUIOTS (PHLD. HMV, NP,
HT60H6IT I UIneUB6T0 DIHHLOTET euenTFFenw CUBMSIHLILIT.
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aFITuimL s Hreawid enrirGwrear (TSH):

@by amrT@urer mayTuIl SFyifulesr euenTdflenw & GUUBSHSH DiHeT OCFUIOHmETULD
amTELTET & HFHENEVUID 6(LDMIS6N6ENTHEGHLD.

ol MBamamT 1958 m gmis apmiGwrar / o fae yUpaiowsd SrewiG emrrGoTeT
(ACTH):

®a ol fered a&yuiwer Lpeienwd @rewnly, ammTGraisemen &JéHsd OFuiub. Ggoid
il fleored Lpewiluled BHeLOUMID Urs 2 Busbailuled SHT1éHsHmMS gBLUbBSHBBSI.

Care@Lm_gmis amrirGuraiser (GTH):

SuTelledle GFevsenens HMewib ammTGome LoBEBID ML 1geneTdlm  amTTELTer oya&lul
& Oare@Lmgmis eamrTéraisend uisoutear Saitumebs 2 miiy  auenTFHHE
&bITIJ 60T LOIT &5 63T 60T

Suredsdeisemend SHmemiB amri@Guorer (FSH):

g emiseien, alhHaEmdaiea aUHWLSHmMS HTTIGUSHE PeD  allHEHenIbSHET
® (HUTHSHIMB@SL, Oucuideler oL SIUulael SeWILEF OCF60s6T  eueNTEFS
SIS 2HGHANILUSBEGSD HTTCOTLOTS MBS,

o eer i anmTGuomer (LH):

SLENIHEN60  6019h OF60H6NT  HITETL LILBOIHET (LPeVID 6wl e ICLHEHS  ammT@LoTeIT 60T
QLeBLmervpBymedT  &HIHE  HMTEIOTHOMBSH. OLewisefler oewi b alBuUBD (WHTbHSH
agm.” .Nwer . .urtedsslelelphas DewiLld alBUBHD) CFwLIGESGID, STTHUND O IQUILD
alenTFFlwenL weyd, Ouewt  AeIOLHES — amriTCuoreisenter  FerOl Gymegest  LOBMILD
UGymelemerdLl el 2 (HauTHSHSH MG SHTJ6OIOTS 2 6iT6ND).

apTTCorer CuBostaidng. &6y GChrmseaisd e6f, GHUUTE GHOBHS DML HerlD
OamemiL. @6l  uBeusdTe0,  Oweol BLmailer  anBmTTGrar o BuUSsH  GHOBSBSHI.
Geol GLTellell o BLSHH GHMBUSTED BDUIBMSHWTET 2 _BHEF SFIPMBF UTHESLILIGSHBSI.
BDETed 2 _ILTGL 2 BéHHaImDUleT STJeuoTE  auenTdend TBB  GemBUTHSET
gJMBLI(BH &l evT360T.

LG@ymevrdigest (PRL):
g nsBLmxels anTTGrer  eleipId  SMWSHSILUGHBH. BFH GWhHmSL  Cuml
HT0HFH60 UTeL &SIUfufledr eueniT&dd MDD GWHMd CuBBBEG Ll uTed 2 BuSslenul
ST b CFuIFBHI.

Mew e fuier dersgiiy (Bl Crm-enasriCGurenuenie) a&rs@Gh ammiTGomreisesir:

1. aunGamigervenien Sievevg SpeingemLuyfiigd amriGuomer (ADH)
2. oHmIGLTfeur
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anGamiyerveniiar Sievevg gL uyfi s ammiTGuorar (ADH)

Fpmre  Gevdeaied BT Wem o mMlehFlibHmev DHHNHHBH. DHT STTEOIOTS  FWIHT
epeuld  OQeueMGuBpLILBLL BT  Awlwud GoBSSBH. oG g SengenLuyfll9sh
anrT@omrer (FppT CQUEBICSHT amrT@mer) s ILBGS MBS

ADH @epeurs  &ylusmed, BT 1Wen 2 @haliuBeldl GmBalbTed SISHBLLguiTet  FuimsT
CeuelBGumBmid Memev (LT MWT) o MILTHBEH. BHGmBUTG LTwTuesd @6l e
eTeuTLILI(HLD.

S HGL 6ot

Quemiasefen  GHWLHSLICUBMleT Gurgl  S@HUmUmW  SFHHBSWD, alfleuenwdF OCFUISHIbD,
GWhmsLIBUBBISG, LUIBG umed &Jllselsd LTensv GeualGUBBIISBELD STTERILOTH MBS

mSITUIG  Syind:

mBHITUWIH  SIUWTeTgl, PpFHFSSWIST & UBWD UsSHHIHG QOIBTe  Drewni(®
SFHIIBENTH  HIMIOHHI6TENH. BelalTewi(h SHIIUBEHID EerOHIDEN 6leTenid Gloevellul &HFid
SBOBWITEL  EenertdbaLILIL (HeiTernerr. @FHTULIWTISI LD HI6W SHILILISHET0 UAH. b
BIWT  SBHIIFB6T ST FHT elFHellw OFevsemen gGougTdd OBmewuiBeioner. beH Hiew
sallyseilenr o 6MCem enxhCrm@HGenmyedial. 66D &wnlbloll GUIT(HET HIFDLIU 6T,

mITIG anTiCurear o BusHHdd L Brrdler eeai@ib SIbCam  Slevpd, SHIGWTYEDILD
&BITJ 60T LOIT 35 GOTN3 60T.

mImIB STiiuied srs@ld apriTémaiseT :

1. LeangoBunCLr engGrrefer (T3)
2. QLLgmeBurCLT e»aGrmaier oievevg mgymadler (T4)

mITuIG amrr@oreaisefiler Lewlseir:
mHITUIH ammTELTeTS6 6  LI6wT & 6ol 6T:
e 9pliumL  aueTdlend WIMB aisHmd (eoyd) ugmoiss, UBBML 2 BLSS
CeFwISBEI.
2 L6 Geull FHlemevenw Foplensoulled UFTONSSBESI.
emLOW! [BJLDL| LWL 60 HFHa GFweoLT(B&HeMed LRGCHBSBS.
© L 60 GUNTHS) LOBEMID 6TVIDL|HET 2 (HeuTdHSD, pFlwamenBs S GUUBSHBHISBSHI.
© L6V, WelD LOBBID SLEHENLD eUeNTFFuUNED (WeHHWI LURISTBBISBSI.
Ba “ouenemn aprTCLreEr 6aIpID DIMWSHSLILGI MBS
OF60saM60 eueNTFlemg TBBHMS Q(LMIGLIBHSHHIS B

e C OBeWILed eledUTT 1914 SUD SLEWIGED (IPHEIT (LPDBUWITE MBI 6T
amprTGorener LS Hameouled HelsHIl LINGHTT. FriTeverd ammilmi e wBEBID
onTey  umTegT SCwnT engyréddler ammTluoraler cpeudbdmml Denolienu 1927
SO SLewTged  HWILMIHBHNT.  @ealOeuT(h  BTEHD  »SHITUIG  SFUiwmeg)
maIrsdmas grss “120pg" oiGwmgesr CxameuliLGHBSI.
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asImIB sriiuier gempurBserr:

o mapITWIH &SIUT Sueourter Seme apTTCLTEISmend &FTHETH Henew mSITUIH
GmBUTH Tl ILGHBHI. DFH SDHHEWIL  GHMBLTHHN6NT 2 (HeUTH GBI

emaBLIGUTenSITUIY FLb:

o amaITUIh anTTéraisaiear GempeuTer &Jller STyeniornsd SbHene0 gBUbS MBS
el smuLT, aflyeilsd, Wdhenigor gFuiemer  maBCUTmSHITUIGT & 6T
GeueiILTHEH6T SLGLD.

eleflll STUIL LT

o euialled Gmhemeuwimerr Slene] DBWIMgeET  EELVUTHHTL GBLBHMBSHI.  ELOUIDENGVL]
ugFHuler QuepbLTaETmIOWTET  1HHMLD  BhbHensy ST ILGHBH.  ELOUIDE6LLI
UGFH 106w  eUeTHH60 GHmBauTel Slee] SCWMgeT SHLILSTO  BHHensy DIhiE
CuTgIuTad  STElILGSBH. SWHSHILIUGHUWIO GBI SHHE Sleney  mHITUIH
&rUld efmigl smewiliuBL SbpBleney el STUILLT eTemlu@LD.

S geigFb

o GUbmHeed GmmeuTenr HITWIH amrTéwrer &FluTed @bHBlens0  aBLBSBSI.
B SNGBIH6ET  (GHETTSHDHIMD, (GHDBOUTET  LOOTEUTFH,  (GHMBLTLTE  61GVILDLIHENT
aUeTEFS LdluieuaeuT@Gd. BauTaemen S 19eTHe 66Tl SIMIPLILIT.

Lo\ enSligLom:

e Ba OuiweiTeealled emHITUIH aBTTCLIE GenBeuTd &FFUUSTEO gHUBSBSH. SSH6
STJEOILOTS  (GHEMBAUTET cpewer GFweoun®, (s o Ui Slevevd afmisiw CHmimLD,
2 L 60 elemL OFHlaMi dlwenen CHTearmib.

MABLITENSTTUILI9FLD:

e gyl amTiCuraisefer oIFsfdHs  arilear  smyeoors  S6ralear  Gmmul
(e186r0MIGHE0L0SSTUILT)  GuilweuTselled o emiLTdBal. B SWGBIS6T, HiHSHHW
BB  (eTHemlISHE0OWIT), eueNTHMSITHBB  aiHD  DFHFHMNHHE0, Wend 2 L 60
Ceuliupleneo, Wenswited alwiThHdHed, © L6 6L  GMBe, [BILUS  SHeNiT&FS
S SHUIGTAUTG)LD.

uTgTen&SITUIH SyLnil:
o amITUIB a&riuiwer UaiyssHdHled mrerd FPw  eullL  engeleomer  LTITedSITUIH
SIS SiemLDbGleTener. SFaHTULIUNET (pHeTenoF OFeodHe LTTTHTTEOTET  6T6TanID

amTGLOTEN6d  &ilJ &l a3 60T.

urgmgTiT@omest  LiewflBe6it:

* als ® | 66D STe0dWILD LOBMILD LITeroLIFerd aueTFleng LOTBBSHENSH
QWRIGUGSHIBH. BISSHHHe0  HTeLFWD  Heewer  LFTOALLSBSTS  6TeIDL,
FBIprsd oBBID GL6L Slwemnled OFweTBBISBSI.
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UMImenSITUIH GmBUT(HSHEIT:

o MFHITUICLSELLI eleianid Sipiemed FBFenguled (wHITUIG &I DISHBBLILIGEISHTEV)
urgmensImuIh  &Juiuled  &gd@ utgraTiCore  GopauTs  FIEHBEH.  DH6T
SHIJEUTLOTE
o HMF BmBHHD eaUBGD Ll gBUBHEL ((IPHD.  GIEOIDENT, MHH6IT

OBBILD LUTHHISET SHeUBBeT HenFH6T EBIHBHLINL FH6V).

O B0 HMFH6MED UL 6T Fnlgul HMFLIQLL] © MILTHD D&l [Hlenevsse6iT
JMBLIB T3 60T.

SHOMENUILD GUTHRISTOBTET H (BH6IT:

o U GeIlmusGHld  YOWTgaIHHMBSGHID el uled, EHFET HMBHHEO Hei
QUM L SFH60 ST ilBld &IilwmGd. &g BrenpeiTen wMmId Hreflevsord Syliwms
Bm eaufisefleud umlyfSBEH. BoEOTUSHHET [BTE(LP6TEN LGS  Hmewiul  [HeD]
FIHHBH. B & 2 e OCFfiHeled (PhFHw URSTBBISBS. BTeMdeveorsF ST
UGSSHWTOIH UTRISTABTET HILBHH6T 6T iLGEHBEI.

wells Beaigedler ammTGwrer 1921 &b Spewiged . .LN6FLMd LTengm,  FTiTeverd
Guerd BB GodeoT. ACWITTTED (PH6T (PHeVIed SHewILBIWILILL Gl 1922 b
oewih  mereufl 11 H Chgl  o@im  (wHeT  wHedsv  Bifiley  Cmmemwl
GTILIGSHHIUHDBHTH  Beigievlein LILIeTUBSHSLILIL L .

GUTRISTAMBTE  HL(BEH6T D60, .LUT  OFevHeT BBID TLLT CF60FH6T 6ltianId B(HeUnH
OFevmemend OdTamiBeTener. L0, .LUT OF60H6T, GehHCHTHTET  ammT@omeneTu|Dd, LT LT
OF60H6lT, B6eiTF60aT ABTTGLOTENETULD &y a5 AT

Smenil ammTGOTeIS6TI6  LIewT&6I:

Ar555FH60  GHepHCaTerd  Slenever LITOTALLSBEG Baigeder, & ehdCaTsmear &ylilene
g0 SleNaled HlemeVHBISSHINSH DS WIOTHBSI.

BetigieVle:
o GendCarmennd SlmensCarmems wWIBKRES HevedTelad Hmasaiaid CFESBaI.

¢ (0Fe0BEDHHG6NT GHEHHCHTOD OFeLMS 2 EGHSHBBSI.
* AHHHPHL GHEHHCHTED SleTMAUS (FHMBHIH MBS

&©HHCHTHTET:

®  FH6065T6V60 HlemeTHBHTXEN (&FHEHHEHTETS OTBMBID DEHLUI 2 FH|H M.
* QHHHH0L GHEHEHCHTED leemer DIFHFHMHH MBS

LwimLieerd GLoedlLerd:

o Qeigedal &JUIe0 GmBUTH gBUBMSTL o 6wiLTalgdhl Lwimuesd Gwelled. @
GENBLITLIQ60T  SHITJ60TLOTES
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Br15% FTHEMI e DHFHMHHEO (waBLITHenendLoulT)
Fupfled oiFlsliguret &ensGamerd GeaueflCupIsHsd (SlemendGasm@fiuim)
Olgdhaly FHABBT SPHH0 (Lmevluyfluim)
DlgdhHly HTHLD 61HHH6L (Lmelliglilui)
Olpdbaly Ul aBHH0 (Lmevl.”.Cudluim)
Gureiis oNSlGBseT CoHTeamIS aTmse.

S| fere0 &IULd:

o @alleurm FppIssHHar CuBuBHIed S fleed SIUINS6T DiewLDHSIeTeTe. Senel
Fpipye Cumayiiser (suprarenal glands) eiepib SiemipsaLILIGE aTBeT.

@sar  OeaualiypliLEgd  oilflaed  STTOLSeD  elei@d o L yBluGs i flered
GoBH6ev6EOT  6TETMID  SHIMPHBILGBD. Deual(h LUGHHBEHD DL OBBID  Liewllaere0
GoumiLiB & esrment.

S MNe160 SMTOL &6r0:

oI fleoted  HMTOL SO  clpauendsWTer  CF60  DIBHGHNTD  IH. Slewed  GamerT
@enmnmBeumam, Gagmenm . .umeni@GGeol L BmIdD Gamenm GFig@eumiierd.

ol fleored  &SMTELHenlled  FTHGHID  ammTCreiseT ST I19GHTovRITUIRSHET  DLGLD.
I

1. &ensCHTHMTL 19STUIHSH6N

2. WemGeunsHmiTgsTUIHH6T 6160 6UmBLILIBHHBLILIL (H6TerTen.

S fGamammgsTuI® asmi@oreaiseier Liswlseir:

&©HBCHTHTTL_19HTUIBH6IT:

o GBamem uTeN@GHBeol LTalled &SFHGHD G EHBHCHTHITL I9HTUIBHETTITET, BT 19BFT6L
LBWID ST 19CHTervIQIT6Ir.

0 B8 OFazaied aueTdlms LTBBHMS QUOBIGLIBGSHHSBSI.
0 &6065J6060 SHlenenTSCHTement, & EhdHECHTeTS LOTHBBIIMSHS ST (HHBHI.
o Bz SIpBd BBID eelauTend HEHLILL CUTHeTTHE 6FWeOLGHBSI.
Loy Gevrm & ebiTig HITUI[HEH6IT:
o Gamenm GenmmGeongnaled o 6MGem WeyGeomdhaTTgaTUIBEH6T FFiJoHEGHD ammTGLOT6sT

S608LmerdIgyTesT:

Fppres Gweoselled Gamouid Suweisenen Wen o BehdHhEG 2 Ha|HBH.
SiFlsomer Gur Lrdlwb suweisemen GeuellCumbps sTyemioTdBgl.

el OumpLseaflet FoBlenev, BT Sieey, Feala,d LTI SWWSHSD LBDID BIH%
DSBS LMBOD SUWHGUBSSISBSI-

9l fleted SMTOL SO &HIHGD “HMTL 19BFTeL” amTTCoTa®eT 2 L emev 2 ufliiy mleneouied

mAUSH(HEBD, WGHS UTSHLY WLBBID T DPSHSHIGHTN(HHEH Wewi®  6uFe|d
2 HaFpa. SMTLRCFTeL eleiugd o ullT &T1HGL umiw WGhHd DIWSS Hemevsaled
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CHENNAI

| GBesTeadmg. B B "2 ull &réElh anmiGoras” aGIHID DImSHHILGSBSI.

S _flered GLoHELEVT:
o g fleed GwHeveom GGITGW. a1 OFsvdHenmevarigl. AUGE ufle) wBmID er&iriufey
BILOLS6T BledBhHEH STRILILIGSBSI.

SlLMear6d GLBeL6OT SHFHGW QABMTGLOTEIIHSEI:

o Quewi(h amrT@wreaider ol fered GLHE0ETUTED FTHBLILIGHS EIBET. SHienel
1. e 90m. .Lifler (oL Mevedes)
2. mrT erOm. .Lfler (BT oI flevredeor)

®eualgenih  amTTGTaGIBEpD  CUTHUTS  “Sleugdy  &Tev  aBTTGLTEIS6T  6T16iIml
SIMPSEILBHGB.  DIHETEL Eener T DRSSO WLBBID o ewiTFH  euFlILBLD
HTUMIGB6T60 2 BUSHSHWndleper. eaiCoal @hsd amrTéomTeaEEeT, ~Fewienl , LW(PBISHHID
IVVGH LIBHGID ammTEOTTSH6T 6B  SINLPEHSHLILIHE 6360,

SiLfered GBeveor HFHGLD ammiTGLTeIH6Men Licwlseir:
oiNOp. .(iflesr (S _Meredletr)

&H6060T60  LOBMID  HFHeMeL o oo HlewenbCaETmer  GEHHCHTOVTES  LOTBMIND
o &G a & B ).

BswiHsigli| LEYID BI55 AWESD uSueBosn SHsfsSBI.

WWFFHGHIPO BB  (WEFSHF Fbpenp yHlweuBens  alifleuenLuwd  OFuleugest  ewpevLd
GoutF aiHHMS P FHMNEHE CFUIFBSI.

&ew1  LimTeneuenl allifleuenl wFCFUISBEI.

Bxpmellamguied OFeLaVID BTHS PLLHMHDH HMBEHBMBSI.

IO, .Liflesr (BT S Iferedeir)
AeouBpslest  GupbuTeoTe  GFwevdeT  TIGE. .Lifledr  amniTGomeier  GgwedLIT(HEHemer
05| (HEP GIBET.

BAIOLmBSF HTLILNDH6T:

o QaOUmSHF FTUIHET B UMSLILUBLD. Dewed HLemiseNed  albHHD  OBBID
CUeTH6MED SIGWIL_HID SGLD.

allhHHLD:

* Qe emisene @eioUmBS STUINSMTGD. albhsald OFel. .Curyed GLe0H6T,
oSlgs  OFevmeil, LBMID CFTCLTE) OFevdenend OCETemwiheTeondl. 6lgdh OCFe0H6N
Bremdeveord  S&rUlwns  OFweouBdaimer. Semeal O er0GLTerdIe]Tel  6T6iaDID  SL60T
B IoLhES aBTTGLOTENET  &iJ & GIMB6MT.

OLer0BLmerbiegmenflest Lieufl &6t

Ba SLENIHMN60 HDHHEWIL  Liewlldamend OCFUISBaI.
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alba g0 2 BusHHuled URICHBHMBSI.

s o musbdulmerd SHIewig SHmF eueTFFlenul oadh@GaldbdBgl.

@UeUILTD [Hlemev LITEL LGRS (2 L60 LOBBID (WHHH60 GITOMISET 6U6NTH6v,
&reded gmuUBLD mBBLD CUTEIBem6) aITTFFbGHS STTEID DLHMBSHI.

SIGWIL_SHLD:

o Quewt @aOUmSEHF  SIUWTeT  DIWILSES6T  Ouewideiler  Sigeuuimnseo
BSBUOLIDLL LGHUTed DiwLhHieTener. Qenel SHJHEGHLD amTTELOT6aT&S6IT

1. merOL Gymegeot

2. 4Gymhiegerdigymedt
rerOL_Brmegeor, aUeNMTFFumIb SI6WTL G 3601 &lym.”.Lwieor OF 60L& 61T 60TT6L
&IHSUILGSOBSE. LogTeeerdigrmel, Siewil b alGuGLGUTE Uflwd . .umelldasleTsern
® (HUTHGD STTULD QML IQUISH60 2 BLSHWTSHBSI.

Ferol_Gymegeiiedr Liewl &6iT:

88 L(HAULML HEUT 2 L 60 LOTBBHRISM6T JHLBHHISBSHI.

S QF6L 2 (HUTHBHMNHSH HIoUDHSGHI MBS

DI LTeISSleT OFe0OH6T (LpHTeUML aUNSHSH HITewHBBSI.

@UewiLTD  [Hlewey LML  LewiLgell  (LoTTud  eueniT&dFd.  @Jelled gmUBD  LOTBMLD
GuraliBener) eUETTFFWIHL UeNSH 2015 Gl HHBSI.

LGymeggerdL_yrefieir Liewflaeit:

@& smUmuuled HmLOUMID (el LOTHAILTUI HT60  LOTHBBRISEHHGHS SHTJEIOTS
2 _GiT6Ng).

&(H UFHudBEG ShHUmUmW SWUTT GFuidBgl.

ST &TevSHHenenl! LFTLOMSSBEI.

STl - Csut QmewilISHHF 2 (HuTaudBEG DleudwIoTEBEI.

nGLoerd SJLIL:

®  MBHLD6ID W[N] BITEMLOIGLEVTF SrOlwrsey (Bl 6OTHIT ® mIIUTSH|LD
CFweOLIH B BIBGI.

omier GoBLUBSHSHeD pFFHidHEGHIaIe SPLUMLBHMS QLY DiMWbHEHIeTeNSH. SF&TLILT
mFHCondleir sreim amTTCLTEmeT FFHH MBS

nSHCLomFenedr Liewib6T:
o GCrTUISHHML SHTLIL| eI 0HH T OFWeOLTHHMeTS HTewI(HSBSI.
e oIb. .Curemal (heeT 2 (HaurHemeowld CaumILBSHmeoU|D SHITwI(BHBSI.
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11th BOTANY
Term I
VG — 6

OF60 - qp euTDAIWID BIVG

“‘OFe0” eIt} UTTHMS ‘@b Fw Gully® eaim GuImeTUGD “CFedBen”  6T6Im
B Hen CFTeLel(HHEH 2 (HauTeidl. 6F60 6B GIFTeL (LPH6T (WFHeded SFTLITL
aé  (1662) eleileuImed LIWTUGSSLIULL FHI.  6laiGau  “Oged” et GFmed 300
SAUTBEEHSE WAL alE55580 BB MbSS aap 65 fu aIBSBSI.

ST BLIQLIL:
SiflerOLTLIg6d (Bl.(p. 384 — 322)

AleVRIGH 6T BHILD HTEUTHIBET T QILBIGMGSILILL  SLLMLIL|  DIGVGHHN6ND
Oameni(heiTene eledh HEWILMBIHHTT. LeITe0, DbHDH DIEVESGDB6N  6T6HI6  616IILISHEN60T
Slagmed alendd Auievaleveney. 1660-9ub SLewwiB @FTUT. amB*d  eTeilleuT, “Gghest
gl lgevleiiemn  Ue0  FAlw  SledBHeT  OBTewiL  DIMWLIMUS  HIHMBHHFHDH6N 60
SeILBIHSTT.  LleiiednT, 1665-gub el BOFHBE& OFed” e  Ouuwif il L gl
BaT Qb Uemidenen  “ewSGITalgmIwT” el GUWIfled OFHTGHSHSHTT.  LTedteort
SLeWIBLTET . .UTeT  elueuedl  amTdh  HTT HewiLBhEH @HOFL  BHIBETHEDHHSE)
“‘oieiosd  Huyeverd” (Animalcules) ooy Quwifll . @gmum’  Gyenes (1831 -
39) smaurs GFeveded amewiLBL o (mewenl witer Sewwliling (Spherical body)
‘@ s ey Quwfilimr. H.J. GULGmosl (1824) e L105eha oSplelweom
CFe0CamuT®h 6B HHGHMS (WPHeT (PHede0 GeuefullLmT. LledtenT omggGwimerd
afdledL et (OTwell  FHTeugalwieonT)  wBmd  HOwTLT  ageutert  (GeyTioedT
alleomigslwieon™) (1833) o&Buimit OFed OBTeTendUNEDT  SIGUILIGHL LT LIGHTIL|SH6M6NTS
FgpleniTaeir.  qpLmeLll  alTfFCFem  (1858) OQged GCamiumienL  allendaluIgiL 6ot
Smahd 2 ulmeten OFevsEHD gnHaBe o eilen 2 ull(meTen GFevHaTNeN(HHSI
OFeOLIGUILIET (60D 2 (HEUTHGIBET 61IMB HHHMBUID Fnl6TTT.

BlowiBammaaluiwed (Microscopy):

OFe0 LOBMID GFed MmlewTewieniolienL’l UBK SIfleudB@ HiewCanTohailwneaigl SHaliTdd
WWQWITE: @ SHIWTE o 6tengl. et GCpTéHsld  Hlewieniw o uliflermisemenll
uBs  URLILSBEG 2 _FHOEUBTEL DiHeweT HIWICmITHS  6aiml  DIMLPSHP 6TEBTLD.
BCrsbs OwmPuisd (Mikros - enwsGyred - HAfw, skipein -  edewaLiLier
uTTHSHe0) 7 BMeaiOFen elaLeUT gnl (B HleWIGemTohalenuls &HewIl BIhHSHT.
BlewiGemimdh el wimeg Govenid  Siemwolilesr  uglienLulsd Geauemev OCFUISBSH. B &)
eerl  oBmIb Geventd UewILGeNMTHW  61HETTellSHHe0, o (HUOL(HESLD, 6l6wl  SHMLIL

SFWBOBEF  FTMHSHH. U  Oevetigidenend  Odmewi  Oumgieumer  eer
BlewIGewiTdhd, gnl B HIWICMITES 6B  DMWPSSILGHBSEH. ST o eiten
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(APPES LD]

rgifleeT  cwpeoonsd  HlewiGeumdhaluller — cpsomiseilell(hhsh  OeueliLBL  eeflenuids
HEWIHET DIGL6VH HIBWLILL S HHANSHGHF CFVIHSHLILGHBS.

BT gefl Lev HiewiGemmaa (Bright Field Microscope):

Ogevsmenenl uUBBiw UG SbFmBmeT SPUSBES UPSHBLOTE  Wend g6l
BlewiGewiThd  LWSTLGHBSH. BFH LevamGd eldssliiasamen OeuaiGoum Sienaled
F1Hal, eefemw rHflefled Crrounsd &LdHg wrgfulear LsGeam LGS serer
Goupii L Mibugems GeuelliubhsHs o Hadpal. wiFHisensd GCouglamyenilsemend
(Reagent) OQamewi® smwGoppid Gurg  oemeu  OFefleumasll  LeoliLiBaesen.
Besmyenlaer wrgMulear Gged wBBID HasseEpLar almer LfauGsh HbBEGsH
SITJGUOTLOT(GHLD.

Caupupsmed Fmet (Resolution):

CaupupBsHHev Hpar  e@iLg  @gewi(h  LeTaldendd SewL Guiujeien  Gum(merilest
alarsHmeps OHelaumsd T (B0 Oevaigiseler HmeT USD. BFH @ CUTHEm6NL
uBBlw 10es HIeLeIWIDTET aleUJLOTEGLD. DHMIS SPSHHTAID GHSHHTHIH  LPevLD
S60TLMBIULIGOTLD.
CoupLGsHe0 FHmesr = —(O'N6i’1)

@i 1 = geluler omeupernd MBI NA e6Lg eremwideier Smli

aremisemenr Fmly (Numerical Aperture):

B @ (PHBWL  unTmausGTul  Hmeushsaenn. @&  uniened  Gleveiidler
CouppsaId  FHpewetd  GBIGHBH.  eTewIdeaTer  HMUL o _witeuTs  EHLILTed
SIHDML U CauplLiBHH0 HBel DIHBLOTE B(HBGLD.

o mUOUmGsHD (Magnification):
@@ LIbusbHer Slenemel LMTTmeudb@GL GuilwsTds srealiliugBg o (HLGLIHESLD
oIl QUWIT. @& SPEHBTEID FHHHTHH LP6VID HewTHSIL LGS BSI.

mblewsT GemrTas SUT6eST cLpeuld STewILILIBLD LID LIS HetT DieTiay

® (HUOL(HGBHID =

FIFHTT60IS BT H6IT eLP6VLD HTewill LIBLD LD UG HeiT Sieey

®Orig ealdaBepaer  GoedLuler 16k eudsLul (elTen  worHMuler 1B,
efdb@alliLmame, Galsasliubangsl. Bbd @fl, gafpbd G alensd (20mEH®)
Slevevdl earl @ 1pd L CwT® (b)) V(HHSH 2 (HauTSHBHI. EbHITewnICemnTdhd
Brenwih aUed 6leVeTT DIENIOLILIHETTED SHLEH. Dlenad (LpenBGUW GUIT(HeN(HEG ©Clevedtd:
(QumTHEHHE 1d DIHBEL), HewTen(hS Cloverd (Hewiamishd WS DIHDBED) SLEGLD.
@aialyenih GeveiasErdGHl LB g6l OCFsSHLILGHBEH. ChHemeudsCamL
o (HUCUBHSSHHMmBL CUBIUSBHF v UeTellulled SpmmlEF FlOFLILISTIQUI BTG
aumad QUTHeN(h& Oeverase B (5x, 10x, 45x w@Bpid 100x) o_sitener. &gl
oiewl Uy Ll Cameensd  BHBID  SFH@ImLwl  CaupubBHHID  Hme
S FWeBpler SiglimLuled GFweoLbHHBS.

BlewiGemtTdhaullalr (pHev o (HUOLHSHLD OUTHeT(HEG ©leveiid cpeold OUIBLILGSBSI.
BB& (WPHeTem o (HUOLHSSD 616eiml OLWT WBMWID G (LPEUD 2 6uTenLOUITET,
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(Aere 0]
HMevaTeT  Gouiniibun CHTAIBISBEH. EJewiLTougkl 2 (HUOLIHEGSLD H6wTenl(HE
OleVelTd  cLPEULD 2 _GWILTHBSH. BDFH SIWILTD Hlewev 2 (HLGLIHGHHID 6T6Iml G
LOBMILD BFH6T cLP6VLD HEN6VSBIPTET OTWILIDLID @ (HeuTdHpg)

Bmeit Yoo meiGewmaa) (Dark field Microscope):

Z siomewg (1905) eiaiuauT &6l Lev HINICaThHlenuwids HeIBLIQSHSTT. @
BY(melT 6o HIwTCerorTe & WITeTgh LGOIl @(HeNTd  E(HbHVTID. OLeTe0  CILIT(HENT6eISH]
LpTenashal a1 OFHeleutsd  STewiliL@BL.  @Gallumelsd HJdbGHd HOTE @
Fpliuner el Bbhe HlewGaumaaluled QUTHSHSLILL Beilengl. BbhdH DmlIBG
“Gurs evLmi Gafwi” (Patch stop carrier) eteiiy Quwit. @& @@ GellLme
oimoli  Oemewi. o Geumes  euemenwiSHFHled  CUTHSSUILL BeTengl. @bhsl  Culd
eoLm AP Hewieormiguimeonel  SHAlWMGWD. @& Ul LSS LTS  SHLILSIL 60T
MOWSHFH0  SHHHHLmLUD  alefibiled FHpayBm  euenenSHmBHUID  CUBBSHTSLD.
ObssH FHBUBB eumeTwSFHeT PuITEF OFeoad 6l  FTuleuTsll  GUITHeMET
Crradld Galbhgd o eefims gnby Cures oemwluTs  @eflenwil  CQumheres
aleMiblled alpFeFuIFBH.  616eiBeu, OUTHET LIFHTFIOTHAD  DIFHemeTF  FHBMlueitern
SO H(HEMWTHD L|eOLILIHBLD.

sl L Capupszid HewGammad (Phase Contrast Microscope):

Oxitemenids  (1935) elaiLeNT @Hemesd  HIBLIQSHTT. el  HlewiCermdaluller
MISHFH  DIYLILIDLSH HHBHUBIBEHL, FPU  THBBL - QeTdB BUBHS
© (HeuTSHSLIUL L HIewGammaHCul s L CoumiibHHId  HlewTGemtmeaSWm@GLD.

QoNebsHTHeNS  aiFgeomaled o MILTHSLIUBLD  LOTHBBHIGET  cpeold  Djeumpsledr
SalIHme  TBPWmDSHSH, DMHS OaTenih CuTmHeTseller LeolLBD — FHmeneot
o Witds SuBsBsh Ogefleunsls umHsslu  DbHICaITSE 2 Ha BBl
QUTHEDSGLD CUTHT(hEG OevarFBGL Benl Cuw meusslil L s LH3s6B (Phase
plate) &b elFgene LWIBBSHHMN 2 WILTES 2 HUHBH. BSHBHLIQ Dedd
IeL6VGE! GIeveIW! Ul LF SBDILILLemL STenTlILBGHBSI.

BlewiGanimasluilet SienaiBaHeir:

HlewiGewtTalulled GeId @H UFFH o _6TeNFHl. DIGHTEUDHI HlewTewiul  OILIT(HETHM6I
Sl (pujb. BbheHd OHTPLHIL LD mwdHCITOWL M 66T  DIMSSLILIBGHBS.
OmE slenall BJenih e CHTeiTdHeT LIUIGTLIHE 6dImeoT.

1. alfl ewwaGrmbLT (Ocular Micrometer)

2. GwenL ewwaGmMBSLLT (Stage Micrometer)

alllfl ewwsEGIMS LT &g SHewienwi(h@ Oevaisis@el OUTHSHISLILL (HeTendl. EFH60 6(H
Owevedwl e6ill eaMBHAID HewiewiTy UL 2 6Tengl. @DHeo o eten GsmBHeT 100
g0 SevGFentall LIflésiiul Betener. @bhs DieMeCsmehdh@ LSHIILT60m6L.

GuenL  m&GIMS LT && @ Siewimy $BH. BDHo e  Gsrh 100
SvGHTall  Lfledasiul Getengl. @bsHd Camiger membd 1 0.6 Su@b. Syeni(h
Spsmwhd  Canhaendsd @oLCGuueten sy 10 pm. b5  CwenL
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(APPES LD]

mSGIMS LMe0 [HTD  STamid  wHU ol  eowsCImi L (héE IHBBLILGHBS.
560 BbdH Slenaihder alfl emwsEIMOLLT el CUBLILGHBS.

GemL LTfleysm6redr 6T6u0T 600N Wb

@ allfl mwsGImS LM @Jenih DI(HSBMWHSH = x10

allfl LIMeysefer ereut ewlls ensb
CaTBaEmHE @emL_Guiuleien SHITJLD

N ~ 1019.15

.’ll. L 'f‘f“

100 L9 flayse

aauGlaurt( Lflayb 0.1 LOLD

BhsHF FBpIIUL ML Hemsd ULl (agToens &L LL HHHB), LB By UGS
OeLeWSHTHD, FBEBIIUL L OwededwsTes Smiler  (ChTwemp &L SHHHDH)
Upprtin’ uGg spwamasad QmUug GBI &5oog!.

ObHd SLLHSHHLIg6 Coupl L HR@IML W  LGHS6T aubwnsd el  LTUIhH
Geualourpd GCurgd SeuppPear  GCaupiGiHHeome0, &L CaupumemLbsd BbhsHsd
&FHToe Gummefler Gsd UL @B, GQuTmeen Hel@ GCoupLBHH DBl 2 He sl eTmsent.
GalluTeled(mbad SLLSHHILOMBE 6UIHD ool o 6faflBm  FbGured o eiTengl.
SBLAT  FH9HH UGFH eufwrsll utuibd  Oeueliuph @elldadlil  aiFgenaled
GoBhS CausdHdHled, Gwevedw LGS eufwrsll utuibgl Geuefeurmbd @eflbaalT
aiFgenalled FHs CoussHFHID aubg Curmeiear Gwed LLTH B 61eiGou  HTesr
mausBLILL L orgflewwl  (Gummenen) Hald CoupuBsHFHl uTTHesBul  (WPYSBEI.
o ulmeiten OF60H6IT, HHBHBMENML LHSBWAD 6U6NTLIL 26T HHHeL 2 eieuenTLILNesr
cpeVld  FHlFeuenmi OQFuIgk, OGFoLGLIIe  Blemevdenem  (enol LTFlerd  LGLILesr
Blemevusener) LigSHsBliad @bmieniCamnimédss Guiigid o HaHmal.

ieitengml EIewIGeawimad (Electron Microscope):

DlssTeiam  BlemiGeamTda  (pHeir  (pHeded  erererdl  gevsT  (1931)  sieuTamenmed
SlpaslLGSsILC LS. o5 G.Uaein  wopw HGEyrsr (1981)  easusutsened
GubuGHHILLL . BFmeIl LWSLGSHHF OF60  HiewTamIBILIL|H6eMeT  Hiewresoflul
AeNSHSHIBMETL  LGHSHIBUSMBE “HlewwTenieniolil]” 6yl GLwT. @ S SHFHlaeiTen
oMesBmMBUIED  6TeVELTTEIHET  SMOBHMOT  LWSLGSHHIDCUTH  @h  eleilwl
BewGammddenw el 1,00,000 wLmE  CaupupsHHid  Hmewer  LeTeem)l
BlewiGemiTd g  CUBIBIBS).

eteudbL Jmeir  BlewiCeniThauled o mm  Crrdsiiur  Geuswngw wIFHM BT HoHSD
Qauiwiul (@, 6160HL T  eMUILSTEIEeNID SHRISD Dlevevd LIGsviguild GCsmeni(h
UFHSSILGHBH. Bever 6160 JTeiIdmen HThS FHiBsab, Gwed GCeaumLbdHauw
LbuSems 2 (HUTHGHUHWID DISHHWTOUFWIOTS 266

oleoTeoTaaml  HlewTGeuorTedl @Tewi(h U BLILIHLD.
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Slmal  (LpenpGul
1. ea@Bmeusd Leitevieml HlewiGemmmesad (TEM)
2. ugeued (er0Cmefim) istenami HiewiGewiméaas (SEM)

o [BHmeued Weitengm HIewIGeammas (TEM)

Bz Wasab GuTgHaTs LWSTLGSSIUGD WeTaraml HlewGaumohiwnGd. Q& &
ufliomerors  Lbumisemendh — HHBBEH.  oamBheued  eiTetam  HlewsTGevormdhasluledt
LITESRIG6YTIT6L6IT.

. eleusLgmer 2 Buss ol (Electron generating system)
. ereuaL e @elliumer (Electron condenser)

. wrdfl Gurmenhe (Speciemen objective)

. et Gevers (Tube lens)

. GeuefBwasm G BlipBLL dasmal (Projector)

GTeVBL Tl SMedBHemeT  THMI  GuThefem aublCw QFIGHHID QuUTIEH  eefl(HLD
Feoguled LbUSHDSH 2 HaTEGHBH. BauBhlel 2 GOU®GSHD 1 — 3 el &b

WLRSTGD. Capupssd Spar 2 - 10A s AmEGh. BSmen LGS
MAUTEVH6T, eMLDHBHTLIGMTErOT, 6IF60 [HI6wTeMIMILIL|H6NT

BlewTCamITa sl Bemen  GLILI[BSH6L:

LI63ITL| 5 61T eporfl B m6iT LJ60 &L o (HH3I6eu6D LIJ6u6L
HlewiGenr | HlewiGewime | CoupLBHSHID LO\6iTGITEE)] (er0Bapeoiimi)
mebabh) &) BlowiGemimesasl | [plenTGenima &) L0l 3TEDIGI)
BlewTGetTah
&)
Lbusems UMTéh&dd | UMTheoHanlg | LIMTSHSHImIQ | 6160HL_JT6IH6IT | 616051 [JT60T
® _(HUTHGH6 | FnlgUl W g W g6 H6IT
SHBBT60T epatl
PRUINE)
eLp6VLD
UTTeSHHS | 2 ulme | o _ulmeten | o ulmeiren s s | &%
& OFeveVleT | om HN5HSD HNHD Gevedlwl  Faled | GIDeLAIWISHT
UM B BH6IT HAHH | QFevdemenll | GFe0BM6NLI | OTSHMB6IT &
OFe0mem | LMTHS LM swumflbain®Gs | Geul L’
Q! SuigVId BuigIb QIBEIT.  DIHE | L
LTT& S U Gul LOT &M Bemer
BSuigIld 6T16VBL_JTEIHET | & HhIB
CFISHSLILL([H | cLpeVITLD
SIS0 gl
LNbUmIS6T  10& | DIH6T
SIFH Slenalev | euHdGul
9 (HOLIHSBBLIL | 6T60EL [JT6H
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616501 O\lGvoTU I

STBOI /
61601 O\Gv0TU I
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63T LOBMILD
allevadeL
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ugeued (eroBaaiim) eiteram HlewIGaumasd (SEM):

ObEIHICanTd:sS B, — MWsH STLRID GompeauTal GCapubGHHId  SHmenerd
OaTeniheTendl. EbbeniCanmaaslwmed @b TS0 QuTmefler uFliyl LGS SHerler
(WPLILSIDTEOTRIGSEM6TS  HTEOTeVTID. @60  LO6TeamIbH6eT  OlevaIgidaTeal  cLpeOlD &
yelterluled @aldbasliubHamer. EFHe0 Gummeler o ts OCeueliLBL &HHTHe6N
uevalsoner  &HTHemens CHmmmialdbaslemer. (STl LOeTaIamIhSE6T, @6 MLD
Bemev  LoleiTenTemIbHeiT, Llemld FHeHmib  aieramibden). Demaudbel HGHbHD @
SiemLoLILTNenmed eediml Cardhalul B Oufgraliul (Gl ey Wibub geflpd gHlengulled
al(pTL  SIMWHBIETENH.  BFHeT o HUOLmSHD  2,00,000 WLEIEG  OBBID
GaupupHaid Hmper 5 — 20 nm

CF60 QameiTens:

1833-9yb  oewiy  OmToel  HreugalweonT  THHCWTerd  afledl 61,  GiegTLD6
aleomislweon™  &HOWTLT eadeutest Smeurmd CaibhdHl, DMOHHIH SHTEUJHISHEHLD
aleVmIGHEHD  OFevBeNTeLTaImal  6leimId, BFOFevmeinsTer o uliflemisere
SIQLILDL. DIVBTHSH HBLDH BB 6TIMID  FnnSl6oTT.

Basaiear o mm  Cprdsedar  SugliuemLuled  SHrer  Heler  GFLCBTETNS
© (IHAUTEITG).

SImaHH 2 UlflehiBEHD OCFELH6NT6D HLETENE.

gmHBeu 2 oitenn OFe0H6Med(HHSHI LSHUW CFe0HeiT BaHTesimIdeiiment.

Oge0 WIUWeEd SHBeULBMeTH  OaTeuiBeTeng. Qe  GUBEBTTLWO(HHS
FhHBErSGHS BHLHSILBS MBS

SIMISHFH UTH NS LTHBB alenaIsEbd 6lFe0aIsE6T8 HenL CUBISIBSI.

CameiTensuie aldlalevds:

amauTervde o ulifluied eueLaIBTHEHGHE @(h UHTTECa E)(HHH6T. meUTer0H6NT,
omaITWIBseT,  Uflwreise  gudflwemen  OFe00HTaTNSHGFH  @H @l
alevdaTGD. OFeveder (WHHWL uGHwrer UCITLCLIINTHD SIen6eudEHHS
@evemev. G  Bemet  OFLNBGHET  euTIpD  SLULTU el (HeviTemiwTd
B\(HSBFImeuT.

@60 aigd (Cell Doctrine - Gged GmmLLN():

OF60BHTLLITL 19657 (IPSHBIUT DIDFHIHET LTN63T6U(HLOTMIT.
SmeHH o UlNfeThIBEHD OFEOH6NTED HLETEN6L.
amHeBeu 2 oitenn OFeLHeMed(HHEHI LSHWw CFe0dei BahTermidmeot.
Smashd o ulflamselear  Seowly  oB@ID  CFwedseller  SigliLenL
SIVBTHS HBbaug 0F60 YSGLD.
Oge0 OJLIWED SHHeULHMeNS OBTemiBheTengl. &eneal OFeoLGUIGICUTSH e
OF606060(HHSE! LOBOMBT(H CFOMIGHS HLHSLILBGHMBS.
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BGougl HettemiouieVild eueTHengd WMBBEF CFULIOHMNMID DIDBTHHIF CFOBHETHLD
QRHHN6L.

0F60606T SiMILImLILID GFuisdsamenu]d &I BLLGSHHIE DNA Su@ib.

Foo Fowmseiled GmbeH FLBHEHD OFWEOH BT 2 _6iTeNULITES  BHBGLD
ABHHISHT_(H: SHToUTHIGHETD MFeVH GTUIHET, 19THBBH6NT,  allevmiESHerTe
Q&b OFe0He6IT.

YGym_GLmilenmgs OBmeiend:

o LGrm GLmienTFHMS  HMTY  6l@ILUAUT  (IPSHSIT  (PHEVTHE  HEWIL MIHISHITT.
Queldberd (Hxgmigest (1835) alevmim GFevd6afled @ 2 ull(meTen FTBNleneTh
SILBbHH OiFHmenn FTTCHB" 60l  DMPSSHTT. LiTHeared (1839) HTougs
CFemEhdE o 618  smewilLBL  FTBmever “YGymGLmilenTad”  ereiml
QU L. o> QUTGHT Giome (1846) LGym GLmilenma & glevt
(WPSHBHWSHBHINHMBHS  GDILILI L.

THev  erodeverd  (1861)  LCIM CLmienmesHB@d  FritGarhhGn 2 66
QB  dBSHHMISHTT.  BFHmerBuw U, @.CanTiald (1892),
yGym GLmienmeg  Gasmium®® oTeuT SIMIPSHSHTIT. am&HerH6Vl (1868)
LGrm_CLmienTsHema “© ulifluilesr SuiBLuled SiQLILIenL s
(PSTOILOTIHSITIT.

HCrm_CLmienmes et sniblo SjemLoliLy:

edeagT (1894) wmmid emtig (1899) yGrml CLmienmadHma @h LeLInL (Hd FnlDLDG
Qzmgly (Complex colloidal system) eeids gnpfler. &g 2 ulifluwied
WSEHWHGHD  auTuihd  BTOL  QUT(HLSmeT  (PHETEnDWTHD,  UeLGaum
SOTOUTHL ST GEHHCHTe0, BTl  Diflevmidel, IUOCIT  Diblevmisa,
SHNOMIBET, el L LOl6iTH6T, ammTéLOTaISeT OBBID OCBTHEmeTUD 2 6TeTLS&uigI.

smOLTLsefe @ubSTasaieno (Homogeneous) Biled senguemer) Si60605)
uevLigSHFranseaieny  (Heterogeneous) mflsd  somyursemea)uier  Sigritent uled
LGrm_ CLmIenTFHH6e0T GnlblDd HETND DIGHLOH MBS

HGym_GLmienreshder QuIbLiluied LIeRIL|sHe6IT:

UGrm BLmienmgdH 0 WeHHGW GuTHL 6T oBBId LevGaum GouglilenewntiiLsereor
SITUIOTSH  “Olmed”  olaliB  SeIHL  HeweoulBeom  SlebevgI “FT60 6B FHlyeu
BeneoulBeomr  /  BTD  augeudbHGeom ST ILGHEBSH.  Bddmpo  LGrm GLmenmaiD
Omed MHemeoulledl(hbdH FTELHNEVHE —LOTHBIHENGVAIML AUMNEH FTeD HHEV 6I6IT6LD,
gme0  Hlemeowlel(hbad  Omelblemevd@  WLTBIUMSH  O0ied  HLHeL"  6leTa D
SIDLPSHBLILIBGBBS). BbHsH Gleg60 - FIT6D JnlDLD S|eMLOLIL| [Bl6MEVSH6IT
gL CLTIeMTFSHH60 (WIS Buisd DIQUILIHLUWITS al6eNhIGHSBSI.
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. YyGrmiGLmlenmad @ @6l  oaB(Heuds  Gwlgul,  LDGWOIOMBM  LIGVHIEN6V
(Polyhasic) GamemiL giyeulb.

. B3 @ LRSS DS SHMIFL HGWD. B Ugsalgald Gdmem LeLECaum
Gouglll QUT(HETHMETS 2 66N _SH&HUI 2 _60IenDd HMIFD G, (FTHDHMY,
© (I, Siflevld, SHMJLD) LOBBENEA! GnlDlDSH HMIF6LTEV LeoTened (LJHD LOBMID
WNCEY)

. YyGym GLmilenma &gl 68 Ol &)LD (P& S UILDT 6T eLPEIT LIGUGTL |G 6YTIT LG0T
Noemeiwer Quwidbsd, QIBUTWIG Suwdsd B gl GLmienmerodld
eowgfilim  olevevdl  mFHBeomerilerd LGImL GLmilenTFsHFHST UGHlensv 2 — 20
Caanguruigern. LT GLTlenTFHH & celallevsev.

. yGymiGumiemmes et pH wdiy 9 SHlLssiL 6.8, ameu 90% peysd
OCareniBeTengl. (2_méshameoulsd o2 e alemgseaied 10cp STeRIlILBGHBSI).

. yGrmiGumienmaid o H8sgons 34 Helomismend  QBTEOI(HETENS.  DLEIT6V
13 seflokiseT wWEGHOL (IPSHHWIOTET  DI6L6VFHI  GLIHIDLITEOTERT  HETNLOHIGH6IT
aeb. Gmer C, H, O, N, Cl, Ca, P, Na, K, S, Mg, I wBpib Fe. syemmed
LGy GLmlenmghHest  96%  SnTUET,  mamlymer,  oybdMeT BB
GMBLTEQGNTEL S GG

. yGrmiBLmienmab  WeiFMISHH A  BBBELSHHCWT  Dlevevd  OIfHBaL SHHCWIT

Beoemev. BFH HoIH OCFHT LA e@H 6UFDLBB  Felewel gBLBHHB MBS
LAY OQUlILSSHeTe0 S LI GLUITHeTTS LOTBISBSI.

. DNDHHHBHAEHLD: yGrm_ GLmienmgsH 60 LG FHIBHETTH6IT BI6V6VF)
CLPELHEBIHET  UTEWILT  auTeLerd  @emewrli] Gumeiiy  allewFullenmed  eeiImI
LOBOMTEIMIL 60T Hewi FmidBed GUTEIB (LPeVSHInMBIHENTEL EeneuthaLILIL (HeTT6reT.
Bhsl umLTeIg alengula suedemwemulll CUTBISHS WLTBILGSBS.

. S(HBIGLSaEem: LT GLmilenmashdled  QUTGHIaTSS STILLUGLD — S(HRIGLD
SHIOOWTEIH bW 2 6TeenBHHe0 wBmId  GeueflCuBmIHedled  (LpdHElui
URISTBORISBE.  @Uue]  SHTeujmideied  BamevdHglenendeer  Geumii L
BUISBRIBEHHGHID DlQUFWIDTGLD.

. ULy Bpaiemnsg: YGym GLmilenma1b ULy upalens LI630T6MLI
CaremiBerengl. UCITLCLMIenTaSHHeT UIHD wBpId G &HoBhsh UL
Buwaleng OHTwILS. 6leiCol Bemeu Feualer GoBupliled STeorlILIHSBSI.
e Ceaugllt Gurplser oiFal upiy (NaCl) Swelews GCamewi(Beiener.
SMBWTD  lemwey e YCrmiGLmienmashgdled  sypwnen  LIGHHerled
ST LB B

CF6d Sj6eMeYy LBEBID EUIQPEULD:
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966, eUgeallD IOBBID  IHT  Uenidelledl  SigliienLulled  GFevseT  Gufigb
Coupipdeper. @Gy olemwolienus Osmemi  GFevseier Osmaly @& (Tissue)
aaiiubdpEH. Bemer 6T eumsd UmIMWF OCFUILSEIQUINE. @5HSH  LicwulenwF
OQeuwius gmigwl FHasseiear GsTely o miny (Organ) eemiu@wL. @55 Uenimuwd
Osuwijb w2 mliyseT @@ 2 miiy waLedms (Organ  system)
SIMISHHHBET.  DIMDIHSH 2 _MILL]| LWL VHIBEHD RSHHMFHFH OCFweoL’ B i
o ufflend (Organism) e HeuradBai.

QUIQGULD:

OFevedelt  Slene] o ulflemisensdEd SLBw  1BmId o ulflermisenhdE e ernLD
Qufigid wTBILGHSIBer. UThleful GFOHET LD LOTHBILLL  6UQeUHIH6TD © 6iTeNgl.
o mewienL eugeutd (cocci), Oseueus eugeud (Rod), eweugerdsmefes o empuie
AUQAILD 2 (HEWIEDL 6UIQaID (IPH6V DIBHICHTEMID AUQAID 66T,

1 OF.16 =1/100 8Lt
1w =1/1000 B =1/10 Gg.8

1 pm =1/1000,000 8L =1/10,000 G&.18

Inm = 1/1,000,000,000 6"t = 1/10,000,0006.15
1A = 1/10,000,000,000 6@ =1/100, 000, 000 Q.15

DI6LVG

116 =102 Gg.16 =103 Bif =106 pm = 10° nm = 1010A
B = 16LT;, OF.18 = OFanglblLiT; 0.6 = Wevel O LT

pm = eowsCmbirT nm = GpGerm O A =
SLBIGIOL_MTTBI

weppib T eugeamiseied SmbDHaBer.  LehanFHelled, OFeOH6T © (HewIenL
QAUQAID (IPHEL [HET 2 (HED6T  AUQAID U 2 6ol  Lehengulle  alldHisHel
(Spores) wr@ULL cugakSeafled STaRILIGSGTBS. SHTeuy WLBBID TeVmIE

@F606 6T UMBHEIT:

o (OF6eLeV& @RIPEIGMOR| LOBBID o L& Usillenend Osmenih o ulflemiselr
S1PHBEWILUITH UMSLILBSSLILBES OB  SHienel

o YGCrmBaMGwm (BseT (Omed o I & o ulflse)
o BCFTBxsMBWIM_(haeT (BenLliu’L o I's@m o ulflee) wmmibd

o wWBxsMBWTL(hxeiT (2_ewiend 2 L &, 2 _ulflsen)

LBymBxMBwim_(Baeir:
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o OaTaiewwwmer o L& Osmewi o ulfleet LCIMEGaAGWTL (a6 ereriLIBLD
(Pro Ggreemwowmer Karyon-2 U s@). yGmGasfiwm Gaefled “Bluyaleflwmuic”
UGHuled  anfledBLmelr  UrHd omBB  @Bu 2 s Feley —OIBm
STILILUGHBH.  mBUTETE0  BFH 2 _eWienowTel 2 &M D6yl
B SHHISBTL(B: LTSl fUImISBEIT, BELLILIGLDLITS BT, nL&HBHTLIGTTerOLT,
fesl F8w  wmpid  eemuBIHL, Guweibd BT 2 ULHH D6
TBSHHIHHT_(B: uTlefuwmIge, HELLILIGLDUITS H61T, LS BHTLNGTTEIOLOI,
fHs F6w wBmid  eemuGIHL, Guwebd @FHeT o Lsm  OUmHL el
O BHITEITEMLOUITEITENEL.

LCFTCa RGBT [BH6IT:

o LT eaaimid SPeluleomenT WBMID SeufdH F& QPTUIFFWTenTseT (1966-
S eI e auemd 2 ulflamisaner  WEFTCHTGWIT BoelT 6reB
s Hert.  UCImBsfGwim et  Hev  uewiysenenud, uyBsMBwimiger oo
UewiLsemenuild @bs o ulflest OummieTtener. @bhg LBEFTCsMNCWITL (heseT,

LGymBasMNBWIT (BHepelT  LoBMID
ST 60T ILI(H D G5TN360T.
GLOLILIL_(HeTTerT &I B 5601

UISmmid  STentllGS B
Chmwpaslilfley  (Amitosis)
BTSHIQUL0IUIT

Beubpiled
DNA

ot LGymGLn@gmeur

W, B MBI (h &b 61hb(&HLD
® (Hauralul
&CymBon@amib&HenTHeID,

HTS

)61 61H6IT
LG LIenLIS

LGymBa MBI (haemerLl
OB T6u01(H61T61T60T.
wBuid  2bGenmigeauiLD,

©6emL_LILIL_L_60)6U&B6TTSH

F6)AIT6L
an3ler0GL medr
Gumev
I(bSHHISHHML(b:
Qufligeiiuib

9 L &(H

Guneip sTeuy WHemer o ulfiser BBID L GearmLilen6ays0Bevl (BaHeiT.

LIGUOTL] S 61T

LUGymCGaMBwim_Bas
eIt

CFTCaNGWITL_(Bab6lT

ug Ga NGB a6t

Q5606601

=2 QL)

~1 -5 pm

~5 - 10 pm

~10 - 100 pm

® " d(mailer

LIGOOTL |

Blupsemwmui®,
®  GUOT60)LOUITGOT
2 L& BB

FAUAL 6T Gnlgul 2 I &(IH

STl LGS BSI.

F616)L_601
2 L&
STl LGS DS

gnlgUul

DNA

QuTgleuTs  aul L
aUIQALD,
anslerdBLTedT  LJHLd
SIBBEn6Y

CUTHIUTS BT GUIQAILD,
&L

an3ler0GL medt
SIBMWeN6Y

CUTHIUTH [H6iT
algald, anleroBL mest
IS OlsmemiLene

RNA

2_BUHS,
U H&FCHTHenH

mFL_CLmienTgs )
6O HewL CLXBISIBSH

wGaMGwImL_(haemer
QS HI6TCIT60I.

RNA

2 | s(Hailanlei

® (HUTH BB

Uy H&FCFTHens

gL BLmienTsHFHenl
6T HeL OLIBIFBS).

g GuT@F LD 6T

50S + 30S

60S + 40S

60S + 40S

[bICWTDIBILIL|SH6IT

606060

9 GIT6IT60l.

LIV STerl LB mS

ALY

B LWt

HenFUllenLp

OLllistes
LOBHILD HenFUwlenLp

B(LDA|H6V

smFulenlp  LOBMID
GBI

SJ6eWLD6)] (LpedD

QUITSHIITSH

QBENBE

Oge0  LOBEMID

QMENBEF OFev,

37 | P age APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




[STUDPY%NTRE]

CHENNAI

BmBF 6lged Fal L 600G Fal L 6DLDGY LOMBM3ILD
LI6V OClF60sHm61E
OB memTL_ G|

QF6L LGLIL B pLN6T6M3IZH60 B HLITOMBIHE0 (Lpemm emLoL_ L T&lero,
(LPEMM wimlerd

dBHHISHT_Bd | urseflwur  BoID | oL Cermilen6sd@el B | L6hengd, SHTeUTHIS6N
Al S TEHBIWLIT &ei1 L|GymBLm@ameur LOBMID  ST6VMHIGH6NT

uy CaMGWITLBaeir:

® 9o awIHOWITET 2 I H(Hemeaud OGaTewi o ulfleendd uLCaMBuIm BHeiT 6laim
Quw (Eu - 2_ewrenio, Karyon - ot &m). @6 &CmGonGamibaseaisd 2 siten
DNA eameng anflerol L6 LITHBISEIT60 IaTenel. F6le)] @hlDbhd Liev GlFev
[BI6WTINIMILIL |53 6N6TTE OBITEITL_6M6M. o _GiTETHen[s gal_(pull GUTLDE 60 &
(Endosybiosis) wems cpeold Bbs 2 61 o miiysbser Gxmems @ Oaed
LBEBTH GFevedaieT SMULSHICUTE0 euTDSlaBet. enol GLTamesi fluimiserpLd,
IG5 600l SIS @THLD Bbss gal_ BuilT UTLDE DD GamL L enL
© BIFHILGSHBHIUSTH 2 _6iT6T60T.

W 60 GFevevmegkl 3.8  LTevellwiedT OLBIHBEHDBEG (WP  LIglILIQUITSS
Cxpmamlullmebseomd eeid SHHSLULGHBH. Beneu @dHTeoll LGTTQerd(hdEhdHE)
RHHMAUWLTH 2_6IT6NeT 6160IM S(HHHID Hleve|HBSH.

wBasMBwm_® OFebedet CoHmBMLD

uflesormo  eueniTFHulled  YGITGaMGWIT (hdellellhbg — ewwl GLmsmewngflwm B
ugmIBemISD Sl uiflsemmas wWlasfGwmigsd OFevelamieT o I CFaimenel 616
SHSULGSBSH. WCsNCWM s OFevedar (WaTBaimosel @ UTHeflwmameal o 6
alipmiad  obsl  utseflwmaureargd SSTIF  OF0edalel Quimisd OSHTLmIS LIS
GITLIGNSH EHT H(HHBHTGLD.

STeuy LBEpID eflevmid OFev:
W CasMGWTL 198 O\F6060I6HT HI6wTERTENLOLIL

wBasMBwim i9db GFev®eiT  HeilG OHefleuTenr SiewwlienLs GETamI(HeTene. Eenel
o ufflemisefed wev GeumITBHEHL 0T HTEOT ILBHOTB6T.  IBHBHIHHTL L THS HTeU]
BoID alevkig W CsMNGWIT 1985 6lF60H6T.

aflevrlg GFev:

alevmi@ OFevevmeang OCF60 F6ie Sle060HI LleNTerOT FaIONITED @OLUILILIQ(HSHMBS.
BObHF Falalanlei UGym GLmilenma1d 6T6OTENILD (Cleg6LITIg EOTEID LOTL19fl& 610
STEIILGHBH. BHe0L o I &, BmId 6eniCLTLIenTF 6uen6v, ewLoL GLTaHmemgfiuwim,
Gxmevemnsd o Leub, OFSIMBwmevser, mevCaT@ambser, myGUTGaTIDSH6T LOBBID
Oge0 gL (Cytoskeleton) Gumeiis LB o milijsEHD 2 6iT6re.
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STaurEF GFeL:

FSTUTF OFe0H6T  aUPSHHIOTEI, OHeleuTer ©OFed  FeuenJulLd,
aTHGCaImeneou]ld  IOBWID  HewlShISmeTUD  OLIMBBI6TETE.

@m Ouflw  enou
Guad  alevmiE

CFe0m6rled @ eitengl Gumed L6eL GF60 HIHIEDIMILILISHEHLD SHTeoTLILIBEITN360T.

STaursF 0Fe60, allevmE OFBEHHEG BDLBw o eten CeupLTHS6I:

eufleng
616001

FTeursF OFeL

allevmid GFed

1.

QurgleuTts  alevmig GFeLBeum(H
QUG Gurgl sHTaugd  OFed
Quilwig)

STouTF  OFeLemevd  HTLIQEVILD
allevmim GFe0 Fnlwg

LNemmeroLom
Gn(HHEOTHF
ST LB BSHI. Bg
MOWSHSL (B, (PHOIEHD  GFi6UiT
LOBMILD GJewILTLD
HemeLFFHaImIsH OB T (HETENSI.

F6)6)L_60T
(AEVE T

OF60L FUT SHleMLWITHI

Nermmero@omOIL_erO@ioL” Lt
ST IL[HS BSHI

Nermmero@omOIL_erd@ioL” L
STeTLILI[HEUSH 60660

LIGMIG6mNHLD  SHTeTLILI(BE56aT360T.

LIGihI & 6001 LD
STeILILI(HAI S 606M6V

B 6MEVLLITENT Qi
QT HCATELSH 61T

T 60T ILI([H Sl 65T 60T.

SHBBTVIHF Fflw
T &HCaITe0H6IT

SHTEOTLILI[H ) G5T360T.

il
g6116)

QUTHGCTeneLF
GLGeurrLlenmerd(®
ST ILBHB MBS

GLGeurTLIemmerd(h
SHTEILILI[H6USH 6066V

Qurgiaumss  OFer MNGWITeLSH6IT
STTLILI(H6USHE06m6V. SLEITEL
h&B(HLD Hmeit (©\aTeuoTL
Sppmey  HTaugsF  CFe0H6 60
oL (BLD SmTewt ILHH B

Oz et _MGuime0&H 6T
STEOILILI(HE 63TMB360T.

© '@ OFe0ededt gImiGereD
STl LGS BSI.

® Lam OFe0edle mDUISHH6D
STEILILI[HE G3TMB6MT.

emevBaTGamIba6lT
ST60TLILI(H S5 6OTM360T.

oIflsTad

meLCFTEFTIDSH 61T
SHTeOTL LI G5TN360T

Gxiliy  QummenTeds  HIFLD
o 66Nl

Ga1Loll1Ly QuIT(HeNTEH S
BHeMeNHBHTNG 2 6iT6NG|

LGym_GLmilenm&ib:

yGymBLmienmad GFevedelr o ulmelten GUT(HET. @& Llenmeroon Feuailelmed @bl
ST ILGSBSH. DS @ BHBwBB GummenT@h. Guwed B%H G&F60 (Wrpeugkid LFed,
LeL @ 6MEHmILILISHM6ITH
yGymGLmienmad FPw  giseidenmenr  Sjwel e,  HILOGeTT
QU(EBD  cpeLEnmIGBeTTET  Hluydbellds  SIblevmIH6NT,

gL BLmienmaLb,

FTEH BN H6IT

® I's(h LOBHID

LOBEILD  BHEDJULD,
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CHENNAI

LT SHMmIS6NT, eVILII(BSH6T LoBBID Le0dL hF FTdsmIsel Cumeip gnl BLI CUmmHeiTsemern
® GTeNLSHWG. Bemal HiBwBs CHTBBHSHIL 6T Omevedl GuUTSIB elTLMG, Hlenev
OBTEWIL  HIFH6TH6NT6D eIl Dewed IFHS  elewienllSHmBUilevment  aUTSHEGGeUTeLSH6I
Oareni(heTendTe0 Hiewy Cureim STelLGHBEH. BB H  Oeulinbd, Wer HTFS,
GougllIGUT(HeT SpFlwiauBslen SHTTBHHVISHE GgBLGH HIVRIBOTEHF CFULIEOLIGH MBS

OF60 Giei:

o OFevgalT Ogevellert GeuelliLGHuled STewIILBLD UTHISTILY DBHG DGSLD.
Bg urdhlefwm, Uehend, STOUIRIGET LSWeuBled STRILILGHMBEH.  SLEIT6L
alevmld GlFe0edled STENTILI(BHEILHE0M60. BHEMT (LPFHeT (P&HeVled @TTUITL Qs
aeilelT o mm CHTeslemT. &g OHTLIHEH eUeThHEH 6U(HLD LIGHWTGLD.
g o ulfleamseieo LLBMBI L BUOLIT(HeTHMeNS BT (HBHDHBSI.
urdbleflwmseied  OCFeosauT GULIQGL THNeNHBTEITEL  DTIHI. L 6henF HeiTled
B malYasr BHID YehewF 60Fe0aGeomenilenTed LIS  DLELBTHSH6IT60
QFebevIBsumerd, BaeudLmeiterd, LeiTeTaied (Mannans) i&uleuBBred LTI
s OFevsaTHeT 6FevaGumerd, GanLilbgsoaGeored, OLISg6T, 60deNer,
SHuyl 19601, GUfeT oBBID FedbHTaUTed LS.

FSTaUTF OCFe0FaUT OHeMUTET LTI LITHMIGHMm6Td OlBTeut(BeiTend).
1. (pSHAEMF Gi6UT
2. BJWILMD [BleneuF&euT
3. amLWSHSL(H

(PSHHTIENLOE Gi6UIT:

ool 9bBSFGHHG o LUBrsdh — CHmBpelssluBl  (pHed DIBHSG
CFe0GMNST  (HATMIDFHMUITGID (PHeiIeniod CFed Feuflevieiien Glesd GCuT6IB
SHeMIEOUT(HeTeD GFe0aVIBsuTerd ThI6uoT BB 6IT & OFHTUIeITS
auenevlILNeiTenienevll Cumeiiml sTewilILBGHEIBEH. B 6leveduwl, B g ©jenL ujb
SHIEMID 2 LWL OQUEHDLTELTET  HToUTHIS6NED @b  [HIW  EeNLDSH6I
CFevanGoomeriienimed  Speoigl. Gogud  gieufledt  eugeud WBWILD  HYLOEISHEGHH
HHHaTE Obhs Hlewl QeowdeT ULGam  Hemgulled  DIEWLOHSBIGT6TE.
(WPSHETMIDEF  Fauflel HIewCUT(hHeT OUHLUTID el GFevenBsumerd, OLIGIQET,
SHenenbCHTUISHID BMID BT BIUYUGCUTHeTTes 2 6iTengl. CamLlGFs0enGsomerd
HeNll  QUT(HEHL T [HI6W EenpHemenll LlenenibHBEHl. HenendGHT  LJSHmISHe6i
BHINT DS  Denomels SHTIOTNSHBEHI. LITTHRIMNSIOT CF60H6T  LOBHID
HBHHFHH6T SLPliemel (LpHetenod gieuen] L BHOW GumBpieiTereT.

SUILMD [Hlenev&FsieuT:

Og60 WPAHTES SDIML[HH6L 60T &) 6uoTL LD [Hl6n6V g 606U
® (HUTHSILUGHBH. BFH 6F60 algaHmHdh HTOTNIUHD (PSHSUWIL  LIBIS
AUPSHIBH. BFH  HYOSTEIEH, bBLF DOLUD  SHETMLWBBH. el
OFe0a0IBeumerd  LOBMID IS ENEITe0  DLeTHl. GSFewILmD HlenevddieuT Gogyid
ceipl Blewewt DIbbGHBenasll Lfldamas. Gemeu (wempGw S1, S2 wmpid S3
LS.  BIWILTD  [HemevFgioufler  Hlew — QWDH6T LD  HengFHerlled
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CeaIsshH6T GUTSID We OBHBHLTS DMWHH OCF0SHMHBEG 6160MLOMI
1P B F HIBSI.

MLWSHSL(b:

B gl GLmienmg  ugUlaiCurgd  smedFwid @@L OLodenFlwib
CQuUSCLL (BS®6T UYhHe o (Heuten OeuelliB BHSTGWL. BH DIHBHES
o gitenn @eni(h CFevdbEmdHHenL Bui Goevedlwl augautledeoTd FoInewm Gumetm

SbsaTGL. B3 @alwyadsaemw (Isotropic) CamewrL .
NemrerdGomELerd@ol L wBpId @Hse6i:

CF6LHOUT (LPIDEMIOWITS  E6V6UMDED SRISTHRICH GHBISUI HIEN6ETHET 2 _6iT6T6l.
Ban@l  enmer0GureLed@l LT ee@im  GQuWT. GB& DiHBHEH o _eiten
Ogevsefler LCIM BLmiemmesaBE DoLBw Simwhd, SFHer aplGu L6
QuT(HeTHeT  CFLUSDBE  gHUTHBH.  OFevseufler  Flev  LGHBerlled
BT TbHeney  HAUTBHSGHH6T FTBMHTHAD LML  (LPHEITMIDF  FHalU(HID,
MOWSHSHL BID  FITAIHTHOID ST ILIGHSB.  ObsF FIBB  UGHEGHD
GWaser (Pits) eeip  GQuwT.  oIBpsBGs o siten  OFcvsefllen  GUBeN
PIBIHOBTHD  T1HCTHTTE 2 _siTenen. @euCeurh GSWHSWL Y oewp (Pit
chamber) wBpid GWF Feuqy (Pit membrane) e _qienar. GPFFeialed Lsv
HlewIeniLl  HlenenHell 2 eilenHTed DeuBplledr UG Cum(mHeTH6eT  6ToMGle0
sarpmels OFeoeid. Gse erefll Gaer (Simple pits) wB@ID euenTLBB

GWase (Bordered pits) sten SpouensLiLiBLd.

@Feugieuflesr L6l BHeIT:

1.

2.

4.

CFe0aIHGF @ GBIUILL algaISHmBUID, QIIMIUD DIeTHHBSI.

L60  cpeudhdnpleil  GFe0elaniell  Hliwwaimsd SbLILGeT (Barrier) Gumenmi
SHeML Cgu1glaTmer. AEIDRVESS R o _eiter LGrm_CLmienTaHema
GHF LML WITIDED LTHIBTHH MBS,

. QLETL 9% SDIWPSHSHD  SHTJeuIoTd  DHS BT CFe0adb@HeTCen  OFeim

SIFHOTe0 0Fe0 OCaugHHIalBaumsHs HHHHBSI.

OFe0emeVLl LITGHISSTEHGID (PpSBHWI Leniepwud GomesTeTdpgl.

QF60 Fele:

O&60 FRIGITCHI Q&e0LITLIL DI606VH] LN6NTerOLDT & F6116)] 6160Te)LD
SIDWHSILGIBH. BFH @ OCsvedul SwWLILTE HbHEH mFL GLTFTL
a3 I BLmienmg o I Qumhenend &L (HdH@GH6T MaudHd 2 FHHmH. BFI
10 nm senalB@HD GemalTer Glosdelul FalaITEGLD.

utino H@ wrHf (Fluid Mosaic Model):
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o CBxrenddrer FmsT WWBLID &TTHHSCHTOF6 (1972) &Gt umuiw HG
orgflenwt (W&TOLOTLHHSE0T.

s1TCuTeman Crlen,.  Wasd Gopaursad, Guoeud IULIGH6eT  WBEBID
UISHRISmeTUD D) QUBMIGTENGI. 8560 o _6iTer QLI(B F616)]
umeroBuIredLILNHB6rmT6e0 SLHBLILIL (BeTeHI. PRIALIIG umeroBuimediil(h
(PeLHEBID BT OCuBIGGD HeTenld UMM  uUTed LG Hemwud, BT @iFbyb
(Hydrophilic) HE6VLILIG S enUIULD OB T (HTETHI. b GCleumIch @ LD
(Hydrophobic) sereno QuBB eumed LGH BHevy Ceupisbdngl. BT el
UGHWrerg By FTSHBH. BbdH UG cpeudammiseT Feualsar G mHeufens
SbdGHelle0  SiwwhleTener.  QaupPdng @ Bl Bw  Gsmernll Urs
(PEVSEInBIBET  OFHBLILL(BeiTengl.  BULUIHHIS6T L FOF(HhG  LSHImISH6NT
T ILI(H B GBTB60T. @m deo  yrsmseT UGB 9|([Hd D6t ugidleo
srelLGdemer. @Aemeu  Geuefluemo  ygsmser (Intergral proteins)
qIL(BSSBa.  e@rh  Fev  Usmsel Ul  oibHSler  LgLiled
srewilILGSemer.  Aemeu  Geueflwento  Ursmser (Peripheral proteins)
el @ e, Feualer UG OBTHH6T, THT 2 Ul CUTHL &6l  BEID
CFeOaNHGHSH  CHemeuWITer  (LPeVBHEBIBET  DMATHMSUID  oa(h S5
BUTHHIFH6T o FHedlaimer. Felaled STeolpl  srTCUTemanL Gyl Basel
GLMLWTT STTUT FhiSledenwlll GUBB UTeIFTHmTHHNITES 2 _6iTerel. Senal
B oo SGHTLT HHIH6IT LIRVOVESY] &6 GHmeilILN(H b @TpL_ 60T LTememib 3!
HemenbBHTCHHM 6160 2 (HOUTHBHI.

goualled o eiter QNGB  QUIHL ST  FeleleT @  LUBSHHeNHHSDI
LRIUBSHIBSGHEF CFRIGHH aTdHSled @ UOUWIHD HETWDSEG  DRIGLD
Bngwres Bawd GLueuwire (Flip Flop movements) eedim  Quui.
USSUTL 1960 UFQD eIUI{B cpevdbdnpidemet ol @bgH S L6uwiTe] Beea b
hHSOTE  HoLOUBIFEBEH.  uUTerCUTAILILIGSMND  HIHeUSHHTenD  OEHTeuIL,
HaF il HmeliLGd SmUUsTed Genel SHRGLD BhGD G LoLWTSBS.
9I8% gwwib Feaelar LUshiselear HiHeudh SHEMD OBTHIL LGHSH OIS
SIFHBD ABHLILSTO BelalussHmBF GFUIL (LPIYUIRTEO6m6V.

Hewy al(HIOUD  SHIHeU  cpevudbdnBIseT  manipCrmiedd  cpevdHInBIH6T  6T6IHI
SIMWPSSLILIGS BT @Hed o eiten  FHHaul LTeBul  OHTGHH6T  Heny
FTLILIGNEUUITSS 9 6IT6NG). 1{20)) OeumIshG LD SI(HEULOBM CLPELE T 31 SH6TT
masigBym.”.Gumild  cpeudbanmIdelT slerlILBD. BFHeviemen GBTIPLIL  DILbleOmIG6IT
(Fatty acids) simeuoBpensy. Gosvid Beny FTLILISE0M6V.

@F60 Foualel LIGWIH6IT:

Oge0 FLObmEbImeN  GBLGSHHIH6L, o' L miGemen G LuwgsF CFuIgHe, HJsH
BL5HH0, ChHemeuwbm OB S6T GFeLeIamIeT LSTe0 HBHHHe0 Gumep LevCeum
LUenlidemend GFeL Folay OFUISBS).

Q&F6velle0 @)L LIGILILITE):
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o (Qgev goley sTevauTemWIl GuUTed OFWEOLL B, (PSS LPeVHT BISH6NT 6T
AL UOLWTeYHE o HSBH. DS BF CHTey CFNSHID F6lleuTHe D
CFweoLBGIBE.  (pevdbdmpidelet  @AbhH ALUCUWTey  SuBmed  FTIHEHT
DLV  QBBeL  FMITSH OCFWeLHenTHCour  HHDFBH.  Feleyll  LTSHmISHe6I
(smeLeuTWl OBMID CETemwIh CFLNID LTHMmIB6T) Falale GHBISHTH U6 H6IT
BOILD  cpeudbamBIGemend  Felalem eufCw  @LUOuWFF  GFuleugdled LMIG
CaTeNFH BB

Qze0 2 smailmgaed (Endocytosis) wpgid Upsseiensed (Exocytosis):

e (OF6L 2 FMAIPEIGH0 LBEBID LBHIH6TEHH60 cpevld GFed gFeieylt UFLILTles
aUPBw Hell (LPELSHTnBISHEMETUID, DIUIETIHENNMUID HLGHH GSuleuid. GCFe0aII6T
SFHB Sene] HLUOUTHeT WwB®ID  Hyeull CUIHL SenedF  OlFeLeVIHE6 TG
SLHIID HEPAIBGHEF 0Fe0 2 sMalpPhIGHHe0 DievevEH 6lFeoasE OleuemGul
SLHBIUSBGHL LBHH6ITEHHE0D 6160ml GILILIT.

Qg 2_siTall(PmIESH60:

e Qg0 o 61 alpm@Heder Gurgd OFeLedlsd o 6ilem  CFed  FeleuTeag)

QUTHMETF  GHbHEH @@ gl gBUGSHHF gl CLmilenTasHHamien b
CoudlsTlenen o 6wl ThGHIHBEH. OFe0 2 e6Tall(PmIGHH0 BDTewiB 6UmSBLILIHLD.

1. . BuBstemsL BLrdled (Phagocytosis):
o S UOUTHLB6T OFeL Feualer cPeVITH 2 TOMBHBILL (B DIICUT(HL HeN6ITE
Gbd Wl gBUGSH @B  Cudlsdlmen 2 [HeTHSGBMBSI.
o 6lTOeM(H&ESLILIBLD BLGUT(HL &6l LN evT60TiT Qg flomeor OIBTH H6EMTED
Cafdaiul G it  aleemioummL el  nFl CLTlenTFHHamien  FidhdHidh
QameienILBS B

2. WenGammens GLrHlerd (Pinocytosis):
o gFoalauTeid HJeusdh SHleldmen o salipmdl SmHF &bl  OCeudlsHlensemen
© (HEUTH(GH BB

LIBSS6ITEDSH60:

o Ooufledemel LlenmerOngaia|L 6l  Semenuibhdl, CHemeuliungd CUTTHL BHener
GeuerlGuummIsl e eor. BaiaITm) QUIT(mHL_ &6l Q&F606060(HHS)
CeuaMCUBBLILGUSBSGL!  LBSHETEHHEL 6lm  OuwIT. GeleuTyl  &JHGLD
QurpLseir Gafliomer GETHBMTHCMT, aBTGLTEIHMTEGMT IGL6VSHI LOULBHED
(Mucus) Gureiis glgeuors G(hEba60TLD.

giflbemeh 2apaLHHe0 (Signal Transduction):

o OFeoadh@ OeoualBu o 6len  FHMWIL60OBHM6NT MM  DIGHMNH  HLHF)
DHBCHMBM  HlevmIBMT  OCFeLMIMINT HFBDHHID OCFLIOBHEHESGHF FLOHMEhH
om(BHFBL HHL  el@iml  QuwiT.  FOSmEhmW  gBUBHIHID PV BISH6IT
SHITEUIL VBT 2 _(HAUTHGIHIB. TBSHHISBT_(H: SHToUTF 6F60, L6hmIFHE,
alevmdlennsy  GFed g HlweamBled empLile o HmEH @  FLOHmEh
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(PVSIBTHS SHBPFBSHI. FLbmeh 2mpB FLSHHevler Curgl Gougl GUT(HL el
ufoTBm  HeWh BLWTeEdF g6 gFele| STILGSHBSH. SouBedm GBmI
o I'aL$% Feualer Urlled empumeiss (Receptors) sremilinpdemer. &bs
gmuTede Feaualled o eten LLGoum Lrsmiseiler eubumsd FL0semehdHemer
® 6T SIDIISEIB. BHSHF FOHMEhBEHDHEG gBUF OFevedlamlen GMILILILL
Oswevsme Ml SiFHaleen GreniLmd Beweo egeausd dnpisen (Secondary
messengers) 2_ge|dlemse.

gL GLmfenmaib:

OFevededr  LeLGBM — OFWeLHEHEGG — (WpHHW  AUALTs  (UFluUTS)
g CLmienmald HapaBEH. BFH OFeOeme0 HIFLLD O6UTL 196 6T16IB  LIGS)
FHyeusbHermeorer dmpoon@Gd. el CLmlenmaid 80% mymed oyl Ol
Opefleurdayd  LOBBID  HBOBBSTEHOID  STEILILIHLD. gl GLmienmaid
UGrm_Gumr  Uenmmadhdlet o L's®m BB UGH  6aeid SepluUbSBSI.
F CLTIeMTFID  (PeLHIBIB6T HOBbHS 6l L FFHH HTOUDTGD. DHeI6l
By edliGsenmer (Lipid bilayer), ageiey @ibbs SmaissHs OFed
® GTEpDILILS6T CUIHHleTener. @Hled o | FFHHH6N, o LILF6T HOIHSD
Blemeoufled o _6IT6I60T GLogid NI QUIT(HL_BHeme6rTch SMTULISBGS
SILO6LMIGH GTHLD STEILILI(HE 631360 Bal ALY 9 GIMEHMILILHEHHGSLI
urtgisTiLelsaBEH.  OFed o LeumpL el OFevenevd &Ml Hey SFe
BHHWLD &FIPsL @LULD o HasBgh. »FL CLmlentahbdHed U o L6l
HenBhHGBLLSTO  FABhsd  WasLsHunssd  GFweouBapg.  GFevedler
Wemmerdlom — FalBGWL o Lam FaalB@h el FHroul  u@H6u
gl GLmilenmFonGD. GuUHLbLITeLTET OF6L eUeTEend OTMM UGS HIHENT6
SHenenddmellendled  BmId  GFed  uUGUY  Flwemer  mFL CLmlenTadHaHlev
Bl BSI.

C&6D HIGHTEDIBILIL|EHGIT:

o 6itF6le] OFHTGLILY:

wBasMBwm i9db OFe0 eaMar o 6iFaleaydh CFHT@LLY UenmeOondF g6, o I S(HF
F6116), eTewIGL Ll enra I (€ 0):S) ® | 6ULD, MeLBFT@FTIDHET,
aund@Beutevsefiesr  Feiey (Tonoplast) eudweuBens o 6oL sEWIF. 2 6iiFeiey
CaT@LY emmeoond  Feualenenrs Gumeols umerdCUTEIIIB®6T, OUTHHS LTSHMmISH6I
SpFweauBenpl QuBBIF F CLTilenmadhdelen sTenliLbGSmal. w,CamhGuwim” (Haerler
weiGemg o _ulfleeflesr  WemmerdlonF  Feualet o 6T  OQLILSET  (peOld  EbHS
o eaiFeleydh OHTGLI uflewrdsHpieiTener.

aremiGLmilenTs  6uemev
o sigele)dh  OFmellsd sl  Cuilsgteds  aamp  SPlehT  SeuriT.
aTewiBLmlenTaaueme BJL ML F Foualemmed SLeEH. LB SIwWLIled &1 HemIl
SIMOLILSFDBISMeT DG CUBBICT6NG.
FeooQLTCerr - @z Hel, B0 BmID  SlewLwmer el Gumens
SIMOLILBHEHL T Benenl  HBEOBHONTE  DWWHSH  F6le  LGHTGLILTGLD.

@GFgaialear  Galwed  eumGlsveomr el  Curevd  SmeILILBGEH GBS
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FeOLTCe1  Fouaympelled e Geval LGH Hyoud Hephs LGHWTS
9 _6I6NG).

Qeudlsaleiidelt - (LML algel, F6le Globhd 2 L GbdeT Geudldbaleinsei
SLGLD.

QUILTULEOSEGT - Bl  QRIPBISHBMB  SHeweHd  OLDGTENLOWITET  FieU(HEDL U
o 6iTEeueMenwill GQUBMB SIELOLIL|EHETTGLD.

atewiGLmienme euemev LleMTerOOTEF &o6lle MWD o LU &HF FelaL el OHTL T
OEEICRIRLE Bgl C&F606Vl 60T gl GLm LenTa g Hanleit Qb
auemevLILTaTenTemevll GUTEIDI  SIMLDBHEH(HLILSHET cpeold OFLIBEG 2 mIFHenuls
HSHFIBFH. OCFevedar  CHremeudbCamu  BFHemell o eten  GoudHlF@HLp60,
CFe0edmESH CHeweuwTeds LJHhIG6eMeT QLI BXID  Dieumnsler  LiewolsbCsmL
LOTBBHIGET HEDSHH 2 HAFBH. HUBTET LOQLIENLIS OBTERIL  L|JSHHISHEN6N
GleueMGuimp3, FHonHHs TemIGLMLIeNTE  auedeD o SHFmFH.  DFHeor
Geueflliuglifed o CUTGFTIDH6IT QUIQF STEOTLILIL L6V DISHBGHF
QamyQayiurenr  eremiGLmlenme  euemev (RER) eretimitd, ewgpGunBsmd  oiBmi
STEWILILLLTL DIHBG eupeupriurer  erewiGLmlenma  euedsv  (SER)  ereirpid
SIMWPSSILGSBSE.  aupaUpLILTeT  6leiCLILIenTE  auedev LB 2 (HeuTshsd
® Hoyb GLIonseb OFTyoFmyiuTer eauiGLmienmg aumev UisHsF GCaiidHms
bW GLwiseb  SHebdlamer. Homw  almenalb@GHnd  Fev  Ceoud)
GFiTomisemenu|d,  edlIliged  SmIWD  @HBSHIL OUTHL SMETUD, HFF bHHD
© Hajb OpTHsemen  eupeupliimer  eleGLTIeNTE  euewev  GUBMIHLILIG
GBI $HBHHBF).

Gxmevenas o Leud (Dictyosomes):

sTOGeor Hme0ed (1898) elaiLeUT 2 L HHAIBEG DIHBMWHSH UMV  L16iT60T60
augalevieien  BenpdHemend HWILBIHSTT. @bhdH 2 6Teuensy SiewOLIL]  LTedTeorT
Slaurgl QuugTCeooBuw BxmeLend 2 L URIH6T 61Dl DIEMPHBUILILL Gl  FHrlw
CoudlsTleisenTad HTaumidbeiled STl IBL Seneu  19HYGUITEFTIDSH6T  6l60r
SImWSHBLILIGS B  CHTeoend o L eTaIdH FHLeOLWITEl  F6le| GHlbhSD
emLgeT Curep SiemwlILT@GLD. Bemeu FeroL TGer, 1Quylluye0H6lT, Gleudldbdleiaeir
LOBMILD GameLen s QUTEHGHGTELHM6TT O\ITeusT(H6IT6IT6OT. SHTUTHISH6NT 60
FovOLTBer 10 - 20 ecremimemend OETew  GONUIOHNTHS  HTRILILBHBSI.
ObHd GHalWeLH6T alCaUTAIBID Glevellw DIbSETEF L CLmienTashdlev
STeTLILBHS B Fer0O\LTGeorel6oT Geueril alleibL a6m6VLI 63T60TE)I6ML_LLI
1QULLTUL 6O 6IT LOBMILD OCeud) D6t emar O ECRIaLE 1QULLNUL60SH6IT
FerOILTCeemul 6ITMIL 60T 6T BenL a5 63ImeoT.

Sapesr el 30 - 50 nm ellL ouEw. GCeudldaleisst  GLfw
© (hHewiemenLWTel  SjeVevd  GWeoumms  eu  Gumeipyl STl ILBSHBSI.
wuliueoseier  alefiblelmbad  Fm ouser Cureim  Ceudlddleisel
CxpTapISeipear. ened UPAILILITES &JHESGLD HETEDIOU|L 6T  STenILILBSBSI.
Gamevensd aUTHEGHGaTe0H6 60 Flov Ol o (HewienL Wimel HIH6TH6T [HlenBhHD
VLG 2 (HaleveuTdh OUTHL Senernd CETewi(h ST ILGHBEH. Seoummlsd oo
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meuGaT@amb  Gumeiy  wev  ueldemen  CBOETETHBEH.  CFweLTHSL
LUTSHRIBMET 2 (HauThd 2 SHa|b CFHTLT Hemevdsmend HaldhsHalGu bHapsHHd
GaTeLN® 2 L VRGBT 256 |H B

Camevens 2 L e0HHET SIGHLDLILY:

Qamyesmyiiuter  elewiGLm e  euemevuilest  allefiblled(mpbaH  Fml LS
Gumesis  oemoliyser  GeuelGw  FAlw CeufeHleisenTed  LOTBIS GIBE.
£)61161160 & ULIT60T Oloud bl 6TTH 61T B enenlbgl Bxmevem ® | 6VLD
CE s ANWCE g eIl (hp6rTl60 SHlenenGamenersd JMBBLOGNL_ULIF
Cauiweyd, yrs Owmld CuUWTIBGL el UJs cpeudbdnBiseiled  Lommmmisel
BaaD CHTELMNE 2 L VRGBT 2566011360

LIGO0TI B 61T:

HemenHBHTTHMIB6NT oBBID HenendCaTellIBaamend HuimfldsHev.

LB BMeNd &L SHHIH6L LOBBID CFLildHHe0

meLEFTEFTIDHEMET 2 (HEUTH(GHFHEV

Qafliiomenr QBTHHEMET 2 (HEUTEH6L

CFeLHL B LMWL CFL FEUMT 2 (THeUTHEGHED

FHTarsF OFed gGauT UISHIBGWL, UFselled Sl 9deT bHHIBEGLD
o gHayb &TTCUTemanL Gl (Hhodmen &FJhHBHI.

mFCLOTONGT FHiF6eTHmen (OBTHH6MN6T (LPIIGITIQHET) 2 (HEUTHEHSH60.

Lol GLrasmeustigluim:

ol BLraramigflubmsd  (woer  (pHeorss A, Camelsst  (1880)
SO BHSTT. Semeusemenl eUCWTLemTevBHeT eteim 60l Geir  (1894)
QuuflL L. L edrevriT QLIewTLIT (1897, 1898) B eMeuBemeT
ol GLramemngflwmbigeT  eleiml  Quwifil L. &emel (pLenl, 2 (HewIenL,
Gameil  eaugalBGeom  oIeLeVEH  OFeveVleT  GFUIL  HlMevECHML  AUYAISHMS
LOTBNISOBTETEHD  DIEWLILITSES STRIILGHBH. B Oeuell gFeley LOBBID
® 6F6le PHUl GBI mLF Fealalemed ekl Oeell  Felaumeng Fml
POV I BIHEMENTSH HOTeNI6N OCFVIHSHID OLOGTMOUITRT FalOUTHS 2 6Tl ESHleL
GunfleiizeT 61IB LTSHMIS6T SHTeurLILIHES eT360T.

Bemeu  HmTevaurul  Gumertmyl SiwwhHH 1000 LTOL@IGGHID FHTH o _eiten
CLPELETn 131 6N6TT S SHLD(LPGIT CFISHSHILD &HGITEMLOL|GDL_ULIGHEL.
Lol GLmamemnig g glest 2 _6iTF6le, Lol GLrameunngflwigema Byewi (B
SimpaeaTasll LUfdbalama. Oeuell Simpunearg @yewih FalelBd SemLuisd
STILILGSBH. BHBG ol CLrsmewngflul Up Geuell @B 2 6T Semm
LomL_ifléberd 6Teim  GUIT(HEMTeL BIFLILILILIL (H6TTeT).

® 6iTF6le) o LLBTE  WRLLSMmeT 2 (HhauTsGIHamer. &b gl
pLFBEndHGHH HiMerdCL o1t GQUWIT. 6TeVHLITEN HLHH DIGWIOLILNGT LIV
OBETHHeT  SHifledBLalled ST ILGIBH. BDHOGT 2 61 OB LISl
QuT(HenTeUTeIEH. @FHBE& ewl CLm smewngfluied T Mdberd eleiim GuUWIT. 2 6l
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P 10|

uDY CE
CHENN

o eopulled  uFlled Smby  GCUTSIB  HIH6TH6T  STILILBGH GBI  Senau
O ss Bewev siseiser (Elementary particles) oevevg  Guirenmmebtiguim
Guomgert  @idedeir, Fl  Fideidel  evevd  LbeIBFTIDE6T  6T6iIml
SImPSBLILIGSemer. @alteutm F1 Hisemd eIl LT $Hewev, SHMIDL| LOBEBID

SPlILGH 66l cpeiBIll UGHBemenll  GubmieTengl.  QeuBmiel
HoelILGHUTL i bFlayenil  uTevUfsyeasHBGS  Bpemeuwmer  ATP
FeiBmor0 ety OBTH  HTIILGHBSH. UL W Hel,  FBIcLPevddnBISHe6l
SFWBenB 20l HLSHSH BUIUTH FelaUTH o _6i15616) o GlI6NGI.
SbFayenill uteoufaraisHBEG 2 FHab LGITL LT Tl L &HdHs HHD
MUHD BFF6I6| 2 H6 DSBS

el BLrarewngflwmiseied Lrsd 73% elini@ser 25 - 30% RNA 5 - 7%
DNA (#fzeney) wBmid OnTHHeT (60 6UmsHeT) STRILGHBH. Devel
“OFe0ellall MBMEL 2_MEVHET  6TIMI  DIEDLPSBLILBIEIB6T.  LOeHSUITBBEN6VLI
Gumps ATP cpeudbampisamen 2 (Haumh@HalBh BHBESGHH SHMIILOTEGLD.

FHFCa1.  1gemaml CrredBatod OBETHemwldh  Halys S SsEBFHGHSH
Capemeuwimer SimanhdH OBTHHEHD T MHe0  FnlDOSHHD ST ILIHS B
el GLramewngflwmbisefey el Langauorer DNA wmpid 70S enyGunBsmibselt
STenTl LGS BT,  LSHul  eniol CLTaTenngfumiseT L16emanisHe0 (LpenB  eLP6VLD
CompelsaliLGdlamear  wppw Ao  SLieuwirey wwrdfl  (Strand
displacement model) @pewpuimed DNA @yiigliumépg). enwol GLrasmeuwgmuim
DNA ewau  OuBSpUusTed SFH  @h  ‘Utd  sBaTiyedLw  GFuwed
BIWTEIBILILTS.  SHSLILUGHBH. BFH6 BOBTH  HONFABLL  eleTenbeueied
Bl STl oLl LImgLoLIf g &leot eLPGULD Gzl OClFe0BMm6NTE
CFamBeLaBxhwim@d. el CLrsmewigflul DNA  @UiiBsen cpeold 106 60t 6ot
CarmpmHme  uFHCeuBLL  QFuIweTD  eleTUGID  LBEBTH  Fplum@L.
ool CLnamewngflul  DNA  cpeold  s@ameolt  Lflewimiod  &ST6v  Sl6Meneauu LD
BT L (LPIQULD. 6JO\eaT60TI 60 ® I & DNA&ma HTL196VILD
ool CLnamewigflut  DNA  cpevdgmm 5 - 10 wLrig Geusonss  Hlei
LTBBHmS CBosTerauls DeBE&HdH HMTEILOTEGLD.

6001 B MBI 61T:

o emmgasmed (Platikas — GaremsSlwenel .euriiL)) ed SHOrsss GFTeL6d60
b LNemmerdigl. 6B USHD 2 (Hautenidl. @endll  Llenmerdigl 616U
QuwitLeut  AJU evegdut (1885) oimen OQUBBBSGL — DiewLlIL,
ppseT  1oBmId  uenldeler  oNglilenLulled DeuBedmd  BLPEHBHEuTL
auemsHeNTHl  LIfldseord.  sHenldmisel  Llemoymided  cpeold  GLI(HESSLD
SIMLSHOTBT.  UAIDLIT  6TTLIT  HewIBMIGB6T  eIMleV(HhSH  LOBOBTEIBTS
o5l OIBTEITEHID SHMBEDIML UIHE! 616018  Fn3l6OTTIT.
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GLGHITEH0T I FHETsELD

(SCIMYITLBDN - OV VT[] 555511 ELD

G)ETesTL_cney)

& 60011 B I 61T

611G 6301 5 & 6007 B LD
(&GynGomilenmerbL.)

GeuerliTas s emil LD
6y G mLilemrerdL

GLGIOTE0TE &G0 B RIG6IT

HIBLOBM B0 BMIBH6IT,
9 i)l QUIT(H6ITHM6TTF
Bg 105 S es1ment

LI&H B85 60l LD
U&D  umdseT  OB@ID @ Wil
SHTEUTHIH6I 60 ST ILBGHBSI.
UFmFWLD a oBEmID UFHEFWID
b S FLIIBEBE
O@memi(HeiTen .

SimLoBeumLiemmeroL_
SIFSMS CF105H5H60

S LAGwmienmerdL.

LUy un el LOBBILD
omL_GeurmiLien (0len60BsvL (HBe6IT.
BB — LuGsmrameingler

BameoBGuimLilemmerdL.
EMCEI

676001 Ol6T0T U 18 6DETTEF
Ga1ilgH560.

RH  aleandpulenev
B malengullenev
STeugmIHelen allendHBHei

GMILIUTS

LOBMILD

@@L mYemmerdL
el
C.emLGsmerfgfleir HimLo

uTdl e,

SIeLIGTTLIeNTEOL.  HI6LVLSI
LGym 1B NemmerdL_
UIaHmeHF CgiliLiene

LIGimiG 6000 SBLD:

o LFHITUTHHGT DI (WPSHBW 2 6TEpBIILTHL  USFHISENSD HHSLILGS MBS

UGmIGeIBD 2 6TFele], Oeuell Felel ol G MLF Falalelmed DLETHI.
Bl FelasEpSHmL G 2 6o UGS UFmSaId FBmIGCeusT  erer
SIDWPSHSILGIBSEH. 2 6FaIalemed @Gl L 2 6Tbeuaiuiled GlegedeuTgasTeN
GuoL_Méberv, OLGuTUT &% Slyeud ST emTLILI(H &5 6T 3601 BULGHEHE
STeIlILBSmer. DIUGHHEG ool Gymor et QuwT.  er0L GymoTaleniel
SlevLwimesr eIl L Bleweoulled o 66 LUGHBHH MBHe0HSTUIBHSH6N
(Thylakoids) eiei3  geiley eul19e0s6lT  STEMIILIGHGTBET. MHHOHTUIH  F6ile
MBHVSBTUIH 2 6Teeuellenuls @ lobHSHIGTENSI.
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(APPES LD]

® L0 MHLBTUIGHBeTT OFHTGL &HITeid el IuBHBH. DHI  @eimet  GLosd
QRABTS DIMWHH HTewiwl DbdHEG Bured smewiliLbGHBH. G eemuied
SBBENGY FTHSHIS SHITAMIST s Cougdl SubBevTs LOTBBISEIBT. SHsH
Gouglw oBmenevd Oamewihy el Cymom UGS srTCuTemant Gyl Baemend
ST HEHBS. MSHEVBTUI([HEH6ITE0 UFemgul 1Y) ST LGS BSI.
LGRS SEIGBeTN60 el FIUY SHmesr  Osmewi  Fml HiH6iTHel
(Ssmophilic granules) 70S engGurGamibser, DNA (au'L eugeud LoBmID
afle0BLTaiHeT  ommeney)  wBmid RNA  gdwemen  srewiliLBa e
enFBardemaulled umIsTBEID &omT 30 yrsmiser, qefl oemwoliy] [ woBpib
@l oeowiy I s CrgBimb bf Qzrgiy. ATP HaiGmead GBI
o (HhaUTdhsd, UsmsmIeHHa CGambd @Huid 2 sadsg.  Rubisco
OBTHUIGT I Hewew VG LsmsamiasHHer DNA — eamed  @Buib
CQFUIWNUGSBE.  UsBIGNBHHT el Crmomaled STeIlILBLD  (LpsSUILDT6T
UISLons  &Jlgenene _Ip SHSULUGSHBEH. 2 ulfl o evdler oigHsld  STentiuiBLD
IS peudampred Rubisoc o eeng). engeustuiGsened o eten dpflul, el L
algalloTel  @eMFBFTHMB DIVGHBEHEHGHD GHMUTHILBFTIDH6T  6Teitml  GUIULIT.
LGmIGMISRISGEHD UTEH  SBETTHOLW  OF6d  HIHIODIBILILTS S 2 _6iT66l.
£6M6)SHGHLD om0l BL_ T meuatigfuImicenerLl Gurmeort LTleT6m31860 eLPGVLD
QLI(HESBLOEML_ B G3TB6IT.

LI6oofl & 61T:

oM FCFTHmD

SHrTemailed efFOFUWImeD HHLDSHHIH6D

el gnmiums elemensemen (Dark reaction) el Gymomelled [absHisHe0
@6l FUTFHFHL LIRISTBBISHE0

emy@CUT@ambas6iT:

o aCuTCGambsemen (PFHeiled HeMILPhoHauT ey umGeo® (1953)  &yeuri.
Ameal  OFevelled 1B DIHBF CFNSleeTen  FHIFETH6T DIGLVFH LD HETTH
L0\ 63T 60T I mlevaTGemt & aslul6dt eLPGVLD ST BIHSBITT. amyBumrBambsselt
@eleureipid  Guiflwigid, FBwgiomer B SHlevew DIVHBM6NTSH
OaTeniheTendTd  Laieam HlewGeumdhasl cpeold SewiSlwiiLl L&l  Sesualm
glmewt  SGBEHD  @lipulmliug  Mg2+  Gspfleneull  QUTHSSB.
ey CGuTGambas6lT SIS Bl deiGuimeverd LGS WIed(HHS SHIT60T
CxrramwsTHaD, SFWIOTE @TLIQULEDLUID DL SEMTHAD  HHLDS 66T
eloeut® »ICuTGampd Guflw BB FABW DlevGHH6T 6Tl B(H  FHIENEUT
SVGHImeNEH  OCaTemiLgl. LIsF GCoFidbensd HaWwb Hevds@Gadeans emyéum
Gambmel  HaFSimerr. GCed BMeUBET  F6le GHIOT  DIEWIDLILHETTH
O _GiT6II6MI.

ayBuBamibaeit RNA wBmid Ursssted opag. @dsv RNA 60% wBpid
rsb 40% o migh. yrsd Gaidmauleasr Gurg uew eyGUTGFTIDE6T @
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hHELBMENSH  OBmemiL. GBI L

amyBurBamibseflet euemSHBH6I:

[APP9 Lu]

STUDY CENTRE

grgiel RNA (mMRNA) alemed LenewssiiLGdlamsear. Speme CHTamid
R LB SmilIB@l uTelGsmbseT Sleevdl LTeImFCUTGFTIDSH6T 6l6ImI
Quwit. @bl uTellGambsefer UsnlwTeargd UisdF GCordemsuler Gurg Lev
UTeIOULIDL (HBM6N 2 (HeUTHGHMBTGLD.
aoJBurBsmber @m SHlewew DVGHEHD LIHFCFTens mHapTsd OFevHerled
SN SlVGHMTSEAD, LISHFCsTHmas Mo Osaseflss Mg2+ ouweflwimed
LNemeRTUWBM  DIGVGHHENTHALD  BHIT6uTLILIHE 63Tm360T.

70 'S ewyGurBamibaseit
o0& 30S wspib 50 S)

(&l6m6m01

80S  enyBunBamibaselt
olevg 40S wmmib 60S)

(Hl6maeor

3 RNA c1pevdgnnIder

4 RNA 16088131561

i. 30S gewewmr  spvE 16

SrRNA
ii. 50 S Guilw giewewT BIVG
23S pmid 5S
(LGB MG 198
HELLILIFNTF

O\FeLHGTTET
UTE B6T,

i. 40S Aw  semewt  SevE 18

SrRNA
ii. 60 S QuUflw gHiewewt SevE 28S,
5.8S wmmib 5S
(u, BB 19 CF6e0H6TT6T
STUJHIBET LOBHID @N6VMRIGHSH6T)

umaLefwmhiser,

emLol GLmamemngflumiser  oBmID
LIGBIGH6u0N BRIG6T  OBTewi. L6
LTS B eI LOBMILD o _Wig
SHITEUJHIGH6IT)

a0Geu QU (S)  eyGUTGHFMOGT LI(HIDET OBEBID  HIHWT  DjeVGB6MN6ET  LIHLOGH

OO OLITE  SlevdTed  (Fiallel BTLeWLEF &nihd HOwmLT edGeu Litd  1929-60
Gpmued ufla  Gump  GeaugHulwed NSlehT) GBGsLILGEBSEH. LINSOHBHSILL L
myGumBambsenen oL g OFer M. .Llwedl cpeold SleuBpslel LIgHeL Hlemev Geusmld
sl PBWlLGSBEH.  BhSL  UYHe Hewev BausB O OLTS  DIVETHS
0aTHSBLILBI MBS

mevBamBambsel (CFevele FHalnASSTCH DIfSHHIS OBT6ITEHLD [HIGHTENIBILIL]):

meuBFT@ambsei  Hlflerdiguiest 19 (Ball (1953) HeWILPHSHTT. eneu  HeiienerrdHTCe0r
SIPGHHIS OFTeTEHID HIWEDIMBIIL] 6TOTBID DIMPSBILIBHBH. Beveu CHmen eaugeuld
Camewi(h eBemBF FelauTed ieoT  Semoldentd W CasMBWm 9d  OFs0s®erie0
sreol IS eiper. GCamevend o L eudhdHer (et Fm  emUBeNTHL  L1gSSIUL (B
GeuellGwmid HABlw eurdH@GHBauTe0H6 MeVBFTEFTIDHETS 2 (hHeUTH6ImenT.

meuBaT@ambselled smeIlILBLD L6 BITBUGUUB GFuiuybd OCpETHEeT ClFededanlel
QuTHL Bemend OFflds o HaHBH. meuBaFTCFTILHMNF GHDbHIHIeTeN Felle ObhS
OBTHHeMTe0 meVCFTGFTbE6T DIPHH CuUTaumSHSH HalTHSBSI.

LIGO0TI SB6IT:
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(APPES LD]

O & 606G 6T 6 CFfgzH60: gL GLmienmg 60 ST ILI(HLD
s1TCurenaml Gy (e, UrsmiseT wBBIp ellhsamensd CafdHev.

au sife] (Autophagy): dev sTzsLBB GDHMeVUTH STl W ClFed
HITTEMIBILILH6TTeN  ewlol GLTHTemNguImIS6T  1OBmID  6leiGLMLIeNTE  6Uem6L
GuraiBeuBenpdF OCFfedssd GCFuI%H60.

awF Fengea| (Sutolysis): CrmuBp GCoevsmens FHmssdHF 6GFed Sifme
IBUBSHSIBH60.

(P HIMLOILINL FH60 (Ageing): QF 606\ 68T ® I LB&HdHe0 ST ILIHLD
(PVSInBIBMENTE FWEF Fmdmeud OGFuiud OpTaHsaments GUBMIHHSH60.

o ot el OGswed  (Phagocytosis): OQufw OFebsel IOV
® I QUL BemerL . BuBasrenaL GLmdlerd © _Giall(Lpmis) OCFMsHaIT
. BusBasmBambenio g GLmilenma g a6l ® (HAUTHEGHDHBSI. b
S BuaGarBamomarg  amevCGaT@ampLell  @emewihbd  GEfiSHedsd  UmIG
OBTeTSH B

Upsdeiened  (Exocytosis):  emeuBanGambseflen  OpTHser OFsbeled bl
CouefCwmmBliu’ BF  OFevellert  Geaueflulled 2 6fem BB  OFOBHMETF
FengeuamLuwl OFUIH60.

® | 6VMRIBGIT:

wBasMGwmi9s GFevsaied OBTHH6T LieveuBenBll CUBB F6le EHLDHS HI6wT
CouFHH6NTH6T HIGWT 2 1 60FHMIB6T 6l ILBHOmerT. DH QBOBF  Falaleneard
Camewi  GF6d HITEIBILILITGD. IBHHGIT. B CugTeddl GaFmbseT LOB®ID
SHlenemuiTsF GambHeiT.

QuyTEFGFmbS6IT:

o OuUITEFBFMDHMeN  GlF60 HIHIEIBILILEHET 6101l HeWILMIHSH  allemddluweuT
sifleowissr 19 Gal (1967). @z FBw 'L augel, BOBF FelaleImed
GylpLILL L DML ILITG)LD. QuTeFBFTIbH6IT eeflgaurgid LOBMILD
HenenbCaMCeL. aueniTdlend  LOTBBHH60 URISTBBRISBH. HTeuy  Eenev
OFe0m6ille0d v GUITESFGFTIDSH6T HTERILILIHB GBI, LITEITL 19H6M6T  H6060J6V,
Fmpprsd, LCImGLIGFmeusiisell, merdl GFe0&6T S HWaBiled Qener DIH LD
STe0TLILI(H 5 6IT360T.

& enemumTsBen)GFTLDEH6IT:
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SlewenwimhenlCamibasemend  HewiLSibHeuT  ammfl  1GeauTerd  (1961).

FTaurs OFe0H6Me0 LB STEOILILGL @BenBF Felmeud OlBTewIL, HIEnewT
Olg60 [BICWTEIBILILITGLD. Beneu slenemumahdGeol_ AP HSL HFHBSHSH
GxhemeuLient OBTHBM6NTSH AEIEICRIRIET (LPEMENTEHG)LD alengHHeiflev
STeilLGBL.  HewenwnsFBambser, Osmuply  Sifleomidelle & & STewibd
BB 2 Ho slamBer. IBSHHIHHTL(H: LOMISHEG lenHEH6IT.

er0.".LIGym@amibes6iT:

Aoy Gamen  eugeud  OETewih,  @BenBF  Felalemed  @GLPLILLL
BICWIEIBILILEET  SUSLD.  6IHHHSSTL(H  6lewiOemill  alGHHIH6eMe0  © aiten
&(mHewent GFevsemed Gamuplll Qummenend GFdgHe0.

eFer_flGwmevseir:

putiugeder  (Tubulin) eemB  GummeTTEL Sper  cpeidienT  COBTGLILITS
alemaigld ek UB Hew  @ewpser  (Nine triplet) @ensusenm@Llb.
Qe NGwreder  enwwlLGHHSG anl (hub) e Quwr. G&Hewmba
SILIGUTSHSI aliflujd LemrseT OGeuafiliLB  calleNDBHEHL6T  Een6uTHSHI6TeT60!
9 + 0 wep). GBUIMmY Siedevd SMFUTMIPB6NT LOBBID alevnhiE 6lFe0edsd
&FHTCsTe0  Bewpdel  CaHmBmIelsG  &SHTCHTL FTHOID  SLFWeUBenDB
® (HUTHGWD Sl 2 LehseTessF g fGwmeseT Hahdaimear. el
FURIGITEL GLOLILLTH OF6D HI6wTeIBILILBETTGLD.

aUTEH G B6UTE0H6IT:

FHTars OFevselled eaumd@&Gaumevder GLfFHTHaD, GLTCmTIemTerOl (B 6T6iB
pBmBF  Fealalemed @GUULBL  STlILUGSBSEH. DG Fed  Fmmsled
gibsmy, DIOCHIT DibevmEeT, HellD o Lisel, Geaughlwl Shell UL &ei
BB  SHECHTMFUTOIE HBOSeT HoIbHEH Heweouled  STRILILIGSHMBSH.
i apl  GFevsmeien  aurd@GGaumevdeafled  obCHTengwTamler BB — SIGHSD
® giteNgl. Lmeiel OUT(HL &6 OFevelled CFaJID DLW Behal 2 56 eTN6r.
goley(h  UTaUeL  cpevld BT OFeLmevF  OFIBeNLW  6uTEHGHEaUTELSH6N
© FHaFaimer. Llenmelons gFele| Fedeuenl bk OFsvdamen BHifled @BHLoCUITE
SlUBmIeT  Feuey®d UJeUeL cpevld BT 2 I 6Fevauend @UOmIGUBHSH Eenel
© HaFemer. FHTeuy  eutdhGHGaumevsmeflent  (pHBAWI  uewlwmerdl  bifledr
SIRHSOTeT  aledmBll DIPSHHHMS HMEVBTLLF QFUIUSHTGWD. BFCFUWIeL
STOT AU HOUHMHDH S LMDSS 2 HaSHBSH. Geleurm CUTHL SHenenF
Cruls@b UBBID RHIEBD  DMLWD  BeudbGHFeNTH  euTHGHGeTe0SH6N
FHalpsleimper. BhHHISIT(H: OFevelled o eiten  OupUTeOTT  &HHETTerd
GFiTomiseT HTeuy auTshGGaTevH6aMe0 CFLOML GUT(HEMTHS ST ILBHBSI.

1. s@mby wBEpId 1 epl HTaugmiseisd FTobsmromuld GFidldhsev.
2. opiienr sefseied Tl SIOSHMBHF CFLdHH60.
3. Flged saisaien QFesealed Sflevmibamnend GFLlddHe0
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4. syeangenyend LevTH6eMeT Oieved Bsbseied LIGmMGauremmui® BipLilwimer
amgweigerr 3 (Bl pCamengl (heenen GF10g5H60.

5. wwBorar Ussmalsd Lmalaisamer GFiildhaev.

6. TOUBSHET 618 LIQHHIH6NT emL . .CUeTOLSHE WT

7. a06& Imeniasm) HTaursHHe0 STILILGD ST 2 GeuTdmidbern

8. Beul Ldberd BFlighdHev - FULT LOJRIG6T OBBID L TengedulmeT $Hewih

QFeLe0lai 2 6oL _dall CUITHLSH6IT:
Bemeu gl GLmlenmasHHe0 &Teniliu@BG 2 ulgmp GuTHL SenTGD. Semel Hiflo
LOBBLD SN (LPGVETnBIHETTED  S,GITEN6L.

LGmBafBum (B 6Fe06dle0 SmeRILILBLD _6iTen_Sall GILITHLSH6IT:

umeroBuil.  Fpienldeit, enFGamBualwieT Fmineniser, @HeamensGareget Fmibemni&elT,
ured  ewaml grshdl uyl Gyl Fmioeniiser, Fev. .Ul Fpioenise, SmTUTSEFCFTIDSET,
sTBm  uTdhGHGaurevser  Gumaimpens LGImBaMBWIm(hdefled smewrliLBld  GaLolliL
QUT(BL BeNTGID. UTdblefibibelled STeILILBD H6flD 2 _6iTem ol CUIT(HL HeTaHLI
uredumed@ul.  Fpienilset  (Volutin  granules) wommib  &6d. .uim  Fpioewisel
© _GIT6IT6MI. BObHF F 10wt & 6Th (G QoL L m@&8ymioig s & miLoemtl BeiT 61601
SIMLPSHBLILIBHD GTB60T.

wWBasMBWTL® GFevmefled STeMILILBLD 2 6o sl QUITIHLSHeIT:

o Gl o ewiayll OUTHL H6T: HIFIDNNH6T,  SHlenendBaTeger  FmIDewll®e6lT,
SIVTTET  HIWILOewNH6T, CBTIPLIL] HIWT GHLODDH6T HLEHUIEn6.

HTaurs  GFevedled  &IHGWL  OUTHLEMTS  SiSHwmeudlul  eTewTOlewIUl,
Canphaisel, Ldlearser, Geol Gl derd LOBMILD L TeNeldeT STenrliLBa6me.

FooBLmedld - v @emeoulsdt  (.emuBed  GURIBTOVEIFE)  LBHGHTEL
OFe0®6160 HTEOAWID STTUGEIL. LIQHMIBET SHTewT LB TN360T.

ooLfy. .emubpase  (Spaeraphides)  OamevaEGasflum  preursHHer 2 sien
sreodld HLEFCL LIQSMISET BHLFHHT IG6|ML UIGHE.

sreodld HEFCL LIYSMISET BHLFHHT IG6|ML UIGHE.

gooUBHeT - HTeodFwd oHFCeL  GQuTHeTTed LT  Demeu  GapmiTeniium
ST OFe0®6aMe0 STenIlILBE BIB6.

WUUC LS aNgalll LIHmISeT - SHTeodlulld ubFGeol. GUT(HeMTeL e Eenel
SeveIWID FUT 2 60T GFHle0s6Med ST ILIHS 6TB6T.

o L& (Nucleus):

* (OlFevellaIeln  HTEIILBLD  (PSHSHWIDTET  HIHIEIBILIL] © L &M G Ol
OFe06e0 601
SMOHHF  CFwevdmenuid  SLGUUGSHFEBH. o s - umgbuflul
LIGUOTL| & 61T OQeuerlliLL_ & BT GUTLDTEH GGG, Benel LOMBMm CF6v
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HICOTEMIBILIL|B6TSH ST Ige0ID Sjenaled Oufwenel. @& Gsmenid, SHeIgFHITID,
LIVBHTewID DIV FHL(BH algaleneatll GUBMBI6TeT6.

Bg o 61 wBpIb Geuell et B ML F Feualeimed LT 2 L &H([hH 2_NBenuid
OaTemi(helTengl. o 61 gFolauteld mICUTGsTbEHeT SIBB  GLOETENLOWITSS
sTelLGSBSH. Geuell  Fouautengd emyGuTBambseT OUBBIF OCFTFOFTILILTS,
QumsBB AL Ceusiseailsd erewiCLILIoNTE  euemeLUW|L &1 OHTLTY CFTeni(h
STlILGSBH. BFH6  Folaled Lw  FHlewendHeT 2 eilenel.  QouBBiBG
® I H(HHJHIMeNH6T 6yl Quiwit. @bsp glewern cpeold MRNA enyGuUTBGamioed
SIVGH6T, UIFHmiseT  wppid  Up  Quflw  apeudbammiser  LfoTBmD
SIML BBl 6lCaUT(h HleNeTU|D DIEDIeVerD 6B @(H UL SILOLILTEITEL
GUUL(BeTengl.  Hlevenuld, Sjmievasid GCFThEH HWeT Fal LMWL SGLD.
Brenip FeualBGd LG o sten Bl Oeuelldsg o L am UBbsueal e6im
QL.

o s 2 _6Mbeeilulled o eitern Giegeoml igesterd oML flderd o I &S(HLI6NTEFID  6T60T
SIDWSHSILGS B T fdelled  OFpleuBmil  UJaleTHS  STeILILIBLD
GGymoTL g6t euemevLileiTeTeLBHEMHID,  HlugdbellGuimeverddld @ 1b  GuBmIeTeTeT.
B SHTe0F  GFe0  Lflked  Hemeouled  auemeLLILNeiTeoTe0HemeT:  O\BHTEuoTL
GCITOTL 196aITenId], F(HETHENBB DePHeNTHS STl ILGHBH. wCaMCwm 19dh
Ggevmeflenr  GGymomligedeisd FAldene RNA  wmpid DNA - wyei
Denanibdh anslerOl GLTell LTSHMIBEHLD 2 6iT6N6n.

G0 ugUlear Gurgm  GGITLTYeHeNeT &HEBLMLHS  DOOLIIBEGS
&CrmGomBamibaseit Q] QL. wCaMGuim’ 19 &Cym@om@amidlest
ugdHwrerg mM-RNA ugQuipsmauilsd Sighed o 6o GFuiedLIBD o366l

® pHwTe OFpfleyBnl B &Bmev  Hlemeoulsd  AmLUFHeme. DHBS
wW&Gymomligenr  eteitml  GuwT. Bewlddmev  BleweouTled  uyGasflwimigsh

GCymGomGamdlenr LGS m-RNA aled ugOupssiiumoe, QFmlebs
DFH B FTUWILD M@ LD LUGHHG L 19Gym@GymiomL” g6 61601
SIMWPSBILGHBEH. 2 L HHOIDIOT Q6B DI6V6VH  LID  6T60TenNHmHH6iT60
sreorl LB Nl GefdleyBms  Camem  augeudF Felley GHLHHITH DIHLOLIL|SH6IT
BugsefCuimeverd erem LGS emmer. TRNA ippid tRNA o manésssdbes
Chemeuwimen 3aiidemen Bl daedlGWITeverd GILIBBIETETSI.

o | snelledr Liewl®ei:
05606068 OFUIGVHET DIMBIHMBUID B BHLILIGHHIFHE0
Y Sevevgdl umFuflwg Geuigsamens CFildHs meudFHe0.
UTSHmIS6T oBmid OpTaHEeT o (hauTaudB@Hsd GCHemeuwimern JLF OFuIgHlenul
DNA-ufled GQuBsimH&HsHe0.

DNA @rlgliumgsd oBmid UgtuihHeHe0 HHDeHm6 Bl HHIH60.
plusemGumevervdled engCUTGaTbE6T CaHTaTBISH60.
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&CymGor@ambsseir:

® GORITOOUTHT 1875 &b el (W HeT (WPHedev WCsMACWT.H GFevseriled
&GymGonGamd GlIumeHd HewiL ST eumeo@LwiT (1888) @HGymGom@amibd
B Ggmevemey  (PHE  (LpewBWTed  HBIpsLILBGSSeT.  GHCImGor@ambaeir
FeBmend  OTauiBelTenel 6lLMmS (PHaT  (WHeomsll LIfLggerd  (1916)
aaiuaT o migF GFustT. emer DNA wmBmid DNA #nfbg UysHmisenTed
SL,GTEN6L.

GCymBom@amdledt SieMLOLILY:

&CrmBonBamd mHMeL GUTEIB  [HIW EEDIPH6NTeL HEIH. BSBGHS GHCITOTL 1968
g  Quwit. @bHd GCrmmigesr DNA, yrsib RNA gdweampred oieigl.
alOeurm  GCImCGrGsmbad &m 95D  DMWLILBET BTl ILIBHE ImeoT.
DIMUBEHESGHDH GHCITOTL Il H6iT 6Tadiml OLWIT. Beveu BTG @HH DIEHLOLIHLILI
CuBBlpLusTed FCaTaM GHGITTLIQL &6lT 6lenidh SHBHLILGSEDBeT. OFed LGLILTer
Gurgr  GGImoT YL S6iT  Fflwmer  SleNe]  LOBBID  RISHmHH  OFHTeIL
umismwaLw  GHCTGrGambsentalamer. Guicouner  GCImGLrGamd  eeislev
STILLGBL GUISW UGHHHEG BOnISSmEHeT 6aim OuwT. GEnsbsmEeT &6
QUMSLILI(BLD DM  (IPHEVTLD Hlewew BuidbsD WLBHID SJewiLmb Hened @uisbsld
aelLBLD. (PpHeL Hewew BOmISHHHe0 OFSICrmiwi oBmid sl CLrGasmit
(Kinetochore) asmewniuGdma. Suewib  GCymoT il Baepd  GFen GmduiT
LUGFHUled Gemewie) OumBmieTener. Gge Cymouwifer elewieniidemns FBPAISHHBS
JMBBeUTH] LOTBILBE GBS Lom@eorm Gl eat Ml &Bym@omB@amidled Qb
Qe GymOlwipid.  uTedOge Mads  GHCrmBur@amisd v  OFen GymowiTaemid
sreiliL(bhSeimer.  OFer Grmiwisefled SmTeilILBL LTsH Gempdeilen gnl L enioli]
Bl BLTBHMT  6IdIm  DIMPSHLILIBHBHI. ol LTFled OFev uGliar Curg)
&CymGoT@amled  sTemiliLBL el CLTBsmT uGHuled &HTCHTET  EeWLpSH6IT
£ 6em w1 B L ILIH B 6T 60T

(PSHEOTD  Hlewev @MIS&HID oL (HLosveomioed  Flev  GEImEGLoT@ambseailed  EFewrLmb
Blemev WSS STl ILGH GBI,  SIWILTD  Hevev EOmISEHHH0 SHHI
o Mm@ BudeiGumeverdaemet  BluydbefGuimeont oemwliumeiset (Nucleolar
organizers) ee@ILGHaEBaL  @®m  fev QIHILID  Blewew  BmIhssHHed
amyCuUTBamoed RNA o (haureusmarer s3eraelT SHrewliLBa eset.

Aemeumell  BHubelGumeverd o (HeuTauemdHdh — HTWIBGIH BT  HIMEUBEHESG
BuybelGumeverd  omwd@  ugHset  (Nucleolar organizer regions)
eTeuTLILI(H &l 63T 60T

Wratens  &CrmGuonGsmbier  (pevaiseledmba Caramid  Fmr GGymGom@amibd
UGHBGF Tl geneol olevevdl SAT eeim QuUWIT. BbHHEF FTigeneol LG &
bewiL SJeNILTD Hlewev BmibsdhHlen cpeold LIgsmerd GCrmGurGamdsd Smba
fdmal.  Fmigeneol Bser  smeoriuBd  GCrmGuonCaming SAT  @GrmGuwrGamb
gty Quuwit.  dFevo  GOIMGrGsmbsaiar o (h  SemwlmUS ST SHEGLD
UGSHWTEF FTLIgen60L HBLDSHBSI.
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&CymGLonBamibaerfled Q& eirt” Gymioluiflesr S HmHD OEIENIC] Slenal
Geomoga fed (Hel oemwhsd g Crmowim), oisCToFean flé (Hel S
SIoWwhHsd LS Grmowi™), FUOWLLTOFSIL NS (wowl SI(HG OFes GFmouir),
QL LTOgen M (ewwwid Siwwhe OFer GrmowiT) 66  auenSILGSHBHLILIGS 6360
wBasMwm (paeiled @&CrmBunCGambset Gamed eugeud (eBsom  GFei fd  OBBID
915CITOFe Md) L eugeud (FUOWLLTOF@I MH), V augaubd (Ol LTOFes M)
SLFHUIEmE  HTENTLILIHE 65TB360T.

&CrmGonBambseiesr miel UGH  19CeomAWiT  eleT  SHIMWHBILGHBH.  BF)
GCImGLTBamIBE HmeLHHIMD DleMdbs 2 FHAHBH. BluGHuled o eiten
DNA il aflemguied Simwphs BudbeafCUITenL BHenmed SLaiH. DmaTHd
wBasMGWT (B &CrmBmBambseianid @iLgaHuied STTAGGG3' e auflenguisd

L16V LIg H611l60 SIMLOHSH Fnslw DNA pusefiGument L auflengaelt
STeIlILBS BT, TBHHISBTB: HuyGrmerd@umym &HFTaT BBID WS TH6T. BbHd
GeoMOWIT  LUGHBMET  HHBMAULLSHTED, OFeLeVlaDINL U  QUTD  [HTLHT6VLD,
BEIOLHSESH HHH HUmeusd SHToTelbSLILGSBH. 616G 19GeomOuiT LoBE@ID
19GeumAICred UMW SEUIe] euwSTHe0, UBm Cmmut umpSiw yFHw  UisesE
aflauGsah. @  GCImGrGamifler (pemer  LBOBTEHIMIL 65T  L1en6mIa|BIHeMe0dH
SbLLSDBG BOHd WCTOWITHT 2 e slemer.

GGrmOTL IgeITedl QUGB  SHeitenioujenlwl  G2geumigeierd  Gumpeiied  DINA,
anfler0BLTerr, anfl GLneir olebeuTs Ursmisen wBmid RNA  emeu  OQsmemi(Beiteng.
&Crmoryeflsd H1, H2A, H2B, H3 wmpiw H4 Gumems wuwev anflerd@Lmesiraber
ST ILUGSBEH. Lew  CFHTLT  SlevGsenTeorer  HluydSleMCunGambsenmed oGy
auflenauied LI6V Q& TLiT SI6VH D6 Gsment(h B SemGuITGFTLDEH61T6V
© (HUTHSLILGSBSHI. @alOeur(h BHuydeNCTCFTIpD ewwwiSHHe0 61 B  anflero@Lmesr
FHIeN6T  DI6VFHHEN6NT  OBTEMILF.

GamTCGeurFe Ma &CrmBLr@aTibasair:

ol Lndlevdler  Curg  CammGsunGger flé  @GGrmGun@amibseaied  Gge Gymiolui
Caweour® GCymGurGamblesr (prp uFlied ugeld STEILILGHSBH. b
Beveowimengdl FCamBrlienL L igerd  eTeVl&B6Te0 (B GLT®B) oBmIbd v L FHHemev
sTe ILGSBE. WCsMNGWIT. (Heerlled cpeip euensuwimer OFer GrmolwiT o eiTeng).

yeitefl QFen_Gymowir (Pint centromere):

Beiauensd O Crmiwfed @il DNA eaflengser LysHmiseT SiplgHeomed
&l CLTBasmd o (heurdsluGdma.  yetell G Grmiwmed  Siemwobhs
el CLTBamymeng T mwdHGrmoujliiumen Semeans s OFTaTHBH. Devd S
6T60EMEVEHEHL_LIL L e GymiuiiT (Localized centromere) GTGIDILD
SIMWHSILGIBEH. BFH O B B Ferd(bHHeNed ST ILIGH MBS

B3 @ GCIToTLIeT HITEH6T L@. @FHer ol 100 — 130 09
DML WHTE  EHSHABH. GSCImoTlyer o wiflw &L GUwrer  DenUUTSS
&CyrGLomGamiim3 @i QUTHHSI STILILHSBSI. LGym.”.Buierd HlemeouTleL
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&CymGon@amd  QuT(HeTHeT WdaD Owededlw Jenp GCuraiy  OHefeuTsd
sTenil LGS emer. QeuppiBgHsd GCITGTalGwl LT 66im QuwT. Sameu OFHTL D
Beweoulled SF(HhFSH STIlLBUSHTe0 DouBBiBGHs GHCITOTL QL H6iT 6T}l GILIWIT.
&Gymomigl  wmpid  GCymGwmeiiior  siHw @genih OuwiBD @8 SjemioliLlenetd
GBlILmel. SieNal LSHTRIBEDHL T Senewihdh bl @medm DINA  clpevdhannmisbel
DG LD.

GCImBGuombwiteer: GmLEdTe0  Hemeouled  GHCrmoT weaiselledr  SILTHS UGS
oenlldementl  GuraiB  SiWUIL®LWSTL  SHSHIBH. bH DLTHS UGHIH
&CymGomAwiiTaeit 6160 SIMLPSHSBLILIBHS 6STB60T. B FHemetll UmedL 1o 6ot
&CymGonBamibmefled  Smemwieomd. OO LT .Cuerd Hlewevuled Hemed HEWIBHEHHGLI
L60LILI(H 61 S 606M6V.

uaFHsGiw Fean Gmiwr (Regional Centromere):

Balaumauied Lew OHTLT DNA euflengser 15g5 endeil GLTBHMT 2 (Heaurdmgl.
Bemeu LIv emSGImQULNuLe0Hmen Benenidhdl OaTeTdlaimer. @& Llenemib merdl
OF60 OBWID LTS TH6ie0 BTGB BSHI.

GamrGeor &1 GymLdlwi:
m&CrmouLTuyeodeT (1) el Lmgsd  GHCImGurGambasenL 6  ©)6neuntd 636
FBemBrLlienLL 19610 616V 6iToN0 (B CLT(B) BMILD Lev LFF Heir.

&CymGBamibseflesr Uemldemensd OCamemi(h Slewer Oy GLT@FTDSHET OBEMID LMD
&CymGLoT@amibsei eleiml LML ILIBHS 6TmenT.

e @ o ulfler o Leos weNienUS — SLBUUGSHSHIUSTED  616060T 2 L 6OF
Ogevzefled o CLTGambE6T STEMILILIGH QBT OIS THeT0 EJL DL 6HLOU
cTewienllbema Obmewi  OFevsmeiey 44 GGrmBomBambser o GLm@ambSEHLD
Byewi® uTev GHGITGTGamIbHEHID 2 _6iTenmer. LTeL  (&GImELTEFTIDHET  LITEL
BiTeTLSSHe0 LmIE OETeslenment.

oy euens &CrmBor@ambseir:

e Flov R L FHassealsd W GOL @HapF Fmply eumsd GOITCLTCHTDSET
sreul IS eper. QbHF Fply eaumas GCImGrGamibset Slenalsd OCufigTas
sreulILBeusHTe0 BauBenm iGTH GHCITGLTGambaeT 61N DIENLSHH GICBITLD.
oo  FTeugmiselest  HHaleT — FeroUFTTHeNeL  Gemel  STeILILIBHMBG.
alevmigHdefled  @TewiliBld  umelilesst  GHCImGTGambaeT OBMWID  elenmIG
giflens GCImGLrBambsEnd SFTsH GGITGLTCFTIDHEM SYGLD.

uTediest &CrrCLTGaFTIDS6IT:
o EG. umeofwnel (1881) eeniueu 19@ynBam. .emueor  eledi3  LIpLH  L&FFullent

o IOPBT  &JUled GOFHmeds  SMILPBSTT. @&  uebm Yy FHseie
GUMTEUTSH6IT, L er0uled (1QUITT) HTevurlILI(HE 6dTment.
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® s USGUY gBuULTD Bl ddmev  Beweoulled  GHCrmBonGamibsel
Al HaHe0e0  FUUGS B o  GOITGrGambd  ue»  HEHELHEm6N
® (HUTHGauHTe0 CHTamid SiewwliGu umellest GErmGrGsmbd SuGFHb. Bms
ool mlewTCerTdhHUTeID SHmewor @uigoid. WFLIWed OFweoUTH OHTEI(HeTeNHTH
Doy  STILLGHIBI. BFHev SILTSHHWTer FTUID GBS UL ML H6IT
BBID  FTuID  aBaET LUl mL&6T DIBSHSBSHHIH  HTEILILIHS GTBET.
Baupmien oI ThHwmer ulewiuied 95% DNA — eweuuyd, Fmwib  emaHT
ALl emiuied 5% DNA — e OasrewiGeiener.  aaGrmGerminerd
oomTeuTalled 2 _eitem  LITedleet  GGrmBon@ambseiey Wsll QUi LenL L6l
sTemlLBSper.  SeauBmB@&Ll  uTeOLIWTel  6UemeTmIS6T  6Teiiml  Guul.
BeBed GCITGLTCaTD LemLLILFH6T 6IaiBl DIENPHBEVTD. Senet  HINHLOTH
RNA 2 Busd maupd Beus@aeam@ld. @PElumed &g o 0BT arliniuied
sTenilLBaudTe0  QaupPdiBE o BT &gul  G8ymGur@ambser  eTeimID
SIDLPSHBLILIBHBBS).

© '@ UGy HoLOumpToed  &8nGwn@smd  DNA  Gamiisduns
ST QUL Gxpmermid FCa15HH &Cymom_ 19l &e6iT LIS S6UITL 1960
CHT@saIu’ B  @bs  uteliee  GGITGLTGsFTD o (haurHmEHI.  OHS
pawalBg eeiGLreniol Lrfled ereim  OQuwit. a1 GeuellliuT®, oSeisel
LOWHSHL BmId RNA o meunsed Gureimenst uTedies &GymGurGamided
PaDSHamer. o LevF OFeseled HTuleufl wwBBID Shodaupd GCHreamiul
RHDHMF6 &CITlLTGambasT LSBT 196D  &IGBTEL MM QgL
LenL WSHTHS STaILILGHSBI. DHBEH 2 L60 Qenemili] 6Tarml GLuwT.

alensg gnfiens GGymGLIGFTLbSEIT:

ATl gF o L asmoeud O0HTewiL o g0 oe0sT SFLTCeoflwm  oBmib
FeULDGWILMT  oaendl (Boefed (pHeo Owmgsd LGym. .CGuender  1911Ge0mieest
Slemewt  HleweouTled  alend@  smflens  GHGITGLTICFTIDH6T — ST ILIGSBS.
@zl Uemblim  (1882) (PpH&T  (PHeVeL  HwILMBIHSTT.  SILTHHWmen
&GymBonGamd uGHFH GCITCLTGFTD SIFMHF o wiLTHd @He0 Lev Bl FHel
srtewilUbdBal. Bbsd B dser DNA meaud Oameni(ereng. &zs0 RNA
® BUSHH B OLBIFBSI.

SnFullem|p:
LGmBafBwim_(Bseriler sengulenip:

LGymBa MG (haemment unsleflumisere0 B 1b Ouiuwry o FHA|D
(LPBIS B 6NLDHETED S160T QL BBILILSH6IT HF UGS 61T el ILI(BLD.
wWBeMBuim s smaulmy GBIUImWmWSSTLIQeID GLoeLeIWSHTS 2 6iT6rT6l.
Bt BowpliLgd Llanbmsveden (Flagellin) 63 LIssHdTed LIS
SMFUIMY SPHBWIL  LIGHHHmenll GuBmIeTengl.

Bge0  olLGHwWTarm mF CLTIemTF  Feala Laib, 6lF60  SHEUHLEID
OaTLTY OsremiL uGHwTGL. Gued GB  eumene| LOBMID  [HEwIL
WPBISSHmPHeT  BFHe0  STewlLBHeipg.  uTsleflwralsd  sempulenipuiles
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SIPLILGHUled 2 6ol aUMETLRISMET 2 HHF OFUILl (PBISHmDSHerlen &iped
bae 2 HaHBs. @ urdeflwbn @b Uy gHaTSBSI.

SHymbd  gmwb  gBG  ursleflw  smFulmwpulsr oI  uGHuled  BTeni(h
AUMGTUIRIBET 2 6iTeel. Slewal S BmId M o@D, BauBpeT S — alewemuibd
Ggev Gaufler GQUIINYBL THemenbETMIL 31  EemewibHlenend. M —  euememuid
CF60 FeIeL 6T DeneWIHBHIGNONHI. SHPTD FTWID gBHTI UTHleflwmisened &
B enenisHeed  euemeNLIKIS6T STenliLbHamer. Qeaubpled Gedpeneaulsd Bm
AUMGTUIMIBEHID DIY(LPeneTuled E(H QUEN6TUIMIGEHID SHIMLOHSHIGTETET.

Bhs Bm OmanseEnld mwuld GHTeL  @eINlemed  EenentsELILL (HeTerTe.
@emar L - «iGumumedgndseny®  euemenwid, P - GQuing@Lralenendmest
alewenuild, S — gele] G0 MBS euemenuwid, M — Fela| eUeDETUID
&, Oeauell Gewewdenmer L ommid P euemenuwimise OF6d  Fiou(hHL 6ot
B neMIHEHIGTEN6. 2 6T EenewIGeNTal S BBID & aIeNeTuD GF60 gF6le L 66T
BN 6IHSHIGTTETEIT6T.

smglimp QumGD GFwedwens LGIT LT SQuissalms:

LGymL_meiidenmed oL (hGW SewFulmpuitengdl  FBmIEBE.  @FHd  ATP  umig
OB T6IT6H 606M6V. BHenFUTemLpuileir Sl G AUENGITULIMIH 61T 63T QUPWITESLI
UGymiLneiisem  OQgevellenell el  SIINLINLGBEUSST  (peOD  HeNFUTeNLDSH6IT
SGLOBBLILGS Bl BFH6T alamenalTed @uibSD HBHDIBH. Db UMETIRIGET ST
FP6L alleng SUIHSIULITGLD.

g CLmienmgsIMBE o _61Genujd, GeusfiGuujd gBuUBLD emamL Fmer Siwel GCapsle)
QUL LD LoBmb et @uled &Hmeir eum L b @rewiBld bsH yGITLLTE Suibs
alemgenl gBUBSBHIBper. DbH BubsalsCu smFulmy BUuSDHHHBESGHD
STJenIondaelendl. Seupmier UGIT LT Gamley eurl b LlenmerOoT  Felleledr
® 6iepld Geuellujld gmUGBL SLEFHFewnrll LTerOLMSTeT OFuIed 60D allenenaSIBg.
ursleflwmiseled Bbhs pbdsgentl  uTeoLfsgent OFulsd OFed  FeualGeoBul
Baad GUULIL$HHHSHTGLD. a1eBel, LGITL LT Quidb@Galend LlemTerom Feilalev
HeOL QUBID B 1oTH 2 _6iTeN gl

wWCasMBwm’ i9s smsulmp — CFe @b GUUITEH6L:

Geuafleupld BL 6T GD. smgulempuler Bbd bl Fseaiar Geuel LG Huled 9
Benewr  Cmmg  eSHEIMQULLIULE0BHEHD oWl LGHuled @gewih (@ Gmmg)
SEIT 1gulievsEpd (9 + 2) smemitiLGHSBer. Llemmedom Felaled STewILILIBLD
mSGIT  1guptlugeo BLFACW Semgulenlp SLGD. SHOFUIDPUITEISHI (GBIUTenIDEmUIS
SMTLIQEID  Hetwtergl (iger Herbd 200 pm) smsulempuilsd o5CsTeilb e
Sl ST ILGEBH. BFH60  ewdGImouLluye0seT oBmID  1QupliluedeT LIS
B> Qumpeener. BFHer SiewFamer ATP cpsoid o (HaurdhslLBHBS.

B LGuwiTe)y:
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owLweler  Gubp  Geweliiyp  mwEGIMYLIULLEGem mFe]  BUSHHMD
gBUBSHIPamer. DbdH DmFabel ATP cpeod o (HouTdslILGHBSEI. 19Ul Tuyedes
LBBIP mLwelsl QaupPdng SoLBw o sen @mLaBayF GFwGe  @Gmulmwp
BuId smFuimipseiler gmms alflded Haw o Haydlemer. euBmien emL Uleledr
(peudsImpiser  ATP  — ssefled Qpbal UBBOOLIGUBEDI  SIHBMLHSD
m&ECImyLluweosemen  GLoMBELD CFUISBH. BhH BudsD GUUIDL DIEL6VSH
SOFUIDD AUMNTAUSHBEG 2 H6 DSBS

Gouienyp (Cilia):

Nemmerolom - FeualleVl(hbd CHTHIDBID FPul HlewenllenlpseT GHDbHS L6 bl FHEhdHGF
GpWlenp e} OuwIT. @muilenp Felalemmed GUUL (G lLGS, Fnl CeauTser,
SYHS_B BB mow DFSE HHCFTEIT  (EpTwse)  OBTeHI(BHeTengl.
SHCFTalOTTIS @6TLg Cmmy @7 enL. emdHGITQULLIULE0HM6T aUL L 6UIgailed

o1.8aMem6e0  GHEHHCHMTerD OFBTeRIL 261l HHHL 6U6NTHGOUTH HmFulenDH6T DB
STEIILGHBSH. 261 L 1D GMBEUTH 2 616N 261_HHH 6L UeTHGIEUTH HenFulenip
CBTENILHTHS STILILIGSHBSHI. FmFulen LUBB BH6 cpeuld BTD DPleugd wing?
ol LID O&TewIL @GS GHF 6Fe0e0d dHemFulemp CHemallILbHBS.

GeauelliypdHaled  OuBmId  emwWlLGHUId  Brewi®  1ullTuLe0deT  GCldmemi
semwlienull  GupmeTenal (9 + 2) pwliuyeiaismer GCaTewiBerengl.  e&EET
9LIue0H6T  GeuailiyBeHHed STeRILILIGLD @FL L emSGTTIQLIULLE0HEmET 6L UI6DT 60T

B BWHs  UISHD  BenisIHmEH  IOBHID  edwlLGHUDd  BHIHEGLWD
QuLTuLe0HEHLID  BmesSBa.  Oeueliimp Arlenl.  wdHEIT 19Ul luye0sHemer
OB&HFT 61B LIS OLTHeT EenemnlddaiBgl.

OFevellwedair OB TIHEOHIL LIGISEIT:
sewienmodh SBHEMmend Hwnfihzed (Preparation of slides):

HlewiBewtmebasl  cpevld  Hmewt  Gouenigul  OTEHMUTeT  UGHHSHCHMUILT LI  GUENHSHUITET
QUIT(HET B 60 AUMBHET 26660l

i Gurmer Led (Whole mount): ipap o ulfledbmsBur oiebeod Sieumpie
Flw  oemwliemuGuim,  GQUImET GLed  (PMBEOWL  LWeTUGSHHS — HewIeniTgd
SHBBH6IT  HWMTSHBHE0TGLD.

bHSG Swmidsed (Squash): Beioumas seavanimySHHH  HUMNHHIGELITSI
QuT(HeMeNd  HewiewiTedh  HBLIger  Bed  eweubHFH — BFSH, 2 L QumHener
CeuelliueLwWTes  &TewF  CFUIMSTGHD. IhSHSST(H:  EHJHDHDH  DHISH6H6T,
GouTmiedl  oBmID 60T  GIom (HBeilled BewL OLDID GF60 UG LILSHeTTenr  emLOL L Tdl6rD,
lwirglerd [HleneVEH6IT S P WIaImBS3Ie0 ® gitern &CymGomGamibsemern
STEILILIWLIGTLIHS GBS

yFdser (Smears): @0 wrHfwmeig Hyor  Hemeouled STEOIILGL (GBS,
mlewienluliTdene  eueNiTHHe0  LMMID  Fev) o mnier  Cumurinisd  Qmba
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CHENNAI

6o GuI(heSLILL L, UFFTSH
dBHHISHT_(B: 6I1HHIUl OFe0H6IT.
doueomeir  (Sections): wrHAuleddba  waulemmed  GBSHBILLL  Feucdamerev,
Qwevedlw  Faled gGlewihamensd CHiTey OCFuig, FTWCLBBS HewiewiTedh HHL 196D
BB OurmGenmmmd QFuiw GCouewiBd. TBHHISHT(H: HUTIHIGTNET &NV LOBMID
&6 (H.

VOGS o nflehd] I(h&HBLILIL L meUUITGLD.

plewiyenasiuL (Microphotography):

mlemiGammmaaduisd  Llenemitiumest  (coupler) sievevg samiLGd gBLl  (eye-piece
adapter) Garewih HBULSSHaImW (camera) GQUTHSHU NDUSSHET SienLolienL
o HUOUmMSHID OFUIFH BFOHFH MeUbHETID. HIHICmITHB U0 © 6iTemenlodhaHLILIL L
BIOBLIL &S (hHal €LPGULD el(h&HSLILIBLD LILLD [HI60OTL 6D &BLILIL LD
(Microphotographsisveog  miewiensliLLssmev  (Microphotography)  erefimib
SIMLPSHBLILIBHBBS).

gmuBuBgb CFmfsd HIumseT (Staining techniques):

@m Ogeveder LGB UGHBMmens  HTMILSBESGHF  FTWOLBBISHE  HSLD
WPSHHWDTHS SHHSLULUGSHBEH. CF606060 STewiILIBLD @albeum LUGHUWD GeuaiGoum
FTWRISEMETL L0 HIOTH JMBGHHIND  OUBDIeTNS. BelauTml OFe0SHEHEHEGD
& FHHEHHGLD gmuGmmid BILLUSHBSF FHlaGougluiluwied FmuwGLmmIZH6D

(histochemical staining) sebevg HaEGeauguilwed (Histochemistry) eteiim QL.

Fa Geuglulweded CUTHIUTSI LWSTUGSSULBLD FTULIBISEI:

611.6T600T

FITWILD

FTWUSST HIBLD

gBGL FHmeir

1.

B Guimdleor

BenehFlauliy, Feuli

gL BLmienmaLb,
AELVAVERVI

DAL CL BT TemLD6T,
an3GLom L& &ledleot

BenehFlauliy, Feuli

9 I &,
&Cym@LomBamibas 61T

H6VLD

o L &

&I LIyTeoflenr

Fauli

OFe0FaUT (605607 60T)

SMLL 6T [H60LD

[HEVLD

L, 6henaulles
M QUBLILITE S 6T

IV.

GpL_IT60T
GpL_IT60T  &(THLIL

&(HehFallIL], (LI

QLN (B b6

Gsmwmervd
[H6VLD

SILIT

H6VLD

&L

Bxerterd LIFMF

L&G6DID &H6Vh& [HeVLD

ol GLmasmessr_fluum

LKI

&B(BHEVD (PH6EL LICPLILY

SJ&LD

LTEOULIQ6T [HEVLD

B6VLD, HELLIFMF

MFGVLD,
LB&GHmed

LI Rl6n&LO,

61| P age APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




VG 7

OF60 GHPH

BIbY QFevzsemen (Neurons):

G Gauiwl (pud

welldh  cpemenuies  eOGLID OFe0meT - GUBDUTeOTeT BHIDL OFevsel  (Go
Blemeoulled  HTEMIILGS GBI,  Sleval  LGLULDL aIFH606mev.  BJIDL  OFe0SH6N
wppib  PuCrdleflwm  (Neuroglia) @ps@  Gumsl  Seveog  Copid
aBUBLBUTEH Beweu HuLFed eOOILID OFevsmenTe0 LoMBASH OFUILIILIBETN360T.

Lol CL o616

o ufl(meiten  GFe0dellel  (PHFWIL  UMIUTOIH — DIFH  eUETTFF WML [HSI
UGLUMLaUSTGID. UHw OOFeodeT gmsaBal Em&E:@G  GFevsaiel(hbal
UGLIUmLausHTe0 CaHraipidlemer. OFed UG clpeold  OFed  6T6mTeuldhend
OI5FMNbalamal. QUBEHBITT GF60 LGUUMLHS Diger I GummL el GFul
CF60BEHHE B SHBLILI[HES GETB6M.

Lol eumedt  QuUeOL 6T  ereiLeUT  QUENRWISHHT  OIFELEIIUIGVTENT.
smalweomenT  OB@ID SO  F0ihgh o ulflweomen.  SleuT 65
LI60BMeLBEHHFH60  alevmdluicd Cuprdflwns Smbs uTwpad  Siervsmilerd
e o (Hewen  Lupaled OFulsh  uuieydedlelr  cpeold  GFed  FLIwiedieL
BHHHIHenen  CeueullLmit. GHCrmCGrB@amibseT @GHIMBeL UGLILTeD  6laleUTH
SIMIDDH GBI 61N HS HWIL BbH alenddlearT. Calil Hoefler o BLGHS)

(AL 0N [ ST (VL i1

QL | oiflellwevmeriT EIhRY

1665 @umui’. amed “Olge0" 616013 OCFTe0Em6V
9 (HeUTE B 6uITIT
1670-74 | 161G medt .LITes (LPSH 60T (PpFH6d60 o _ufl(meitern
QBT QgFevmemen (UTdbleflwimaler  SienLOLIL])
HIWICemIToH S cLpeld HeWIL BIHSITT.
1831-33 | @gmui’ LNGyemest (LPSH 60T (LPFH6V160 TSI GeuiT
OFevmeilled STEWILILBID 2 L H(HeneUsH
SHeWIL BIHSHIT.
1839 Omer @eureireglevlooLm  LThGer | UM GLmienmad el USHHWDH
J.E. (UTsees) ® (HeUTEHEGITIT.
1838-39 | M.]. a9eSL6sm LoBmiD Gge0 Camium’igenent (LPSTGILOTOHSHTT.
1858 (THL_TGOLl 6oLl &My | “ouleflerd OFedeieom F  GlF60eNI6LT"
afliT&laern (‘omnis cellula e olem  QFed
GamiumenL  (1peITGLOTLAIHSIT.
SLEUOTL_ 65T Q60U LT “oubeied  GFevguieom  F o GF60e)I6VT
(omnis cellula e cellula") eenB
QFe0 Camum’ el (PeTOLDTIABSTIT.
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1882 UTeLSHSHT LlembLiimi emLOL_ L T&lerd 61601 USHHMS
o (maursdert.  &Gym@m@amibameries
QFweoum el ail6md ) eurTir.

1883 el auT eumesr GlLieof Gl 6ot ® (Hewenm  Lupaled  Haupd  GFev
UGLIenUS SHelL mlHSHTT.

1888 SHCwrL Gumel Oa e GymBamib, &CymBiom@amid
CamumenL  (LpeiT  MEUSHSHTIT.

2 I smoller Lmig:

Ogevedlall  OQFWEOLTL ML  Q(HRISMEWIHGD  emOWID 2 L&  6leilend  (LeiterGy
aBpIeT@enmd. o U smaler wJyF OFuidser, GGImGunGBamibser el SiewLOLILT60
STeTlILBSOmeT. BHeT SHeldhHiaud L6 BTN

GFevederr OFweoLITBHHM6NDH S (HLI LBHHIFH60

@60 uGUULWDBUTEH  LIyF  CFUIHSET  BHEITHSD  QFUIWILLG @
CFe0ellel(BHE LOBEBTMH CFeIBE hHHF OFeLeOLILBS B

ureders  QumpEsHHear  Burg  CaS (Bmefler  Qewewiay  HHWDHAH 0 LS
CHTaIBeLHEHHE OJLL LIGHILBHM6NSH B HHISH6.

&Crmr@Lor@amiba6iT:

o 'asm uGlumLwbBurgl, &CrmGurCambser OHHBHIOTET LD FilheTdemend OlaomemrL
SImLIUTS  wripidlemer. @bd Beveouler Gurgl WL BHOW OFevseled &HCrmGLmGamibasei
Ogpefleutasd STewiliL@BL. BB Chrmisefsd Semeu W Hewl, OLoeLEIW  SH(HETHTBB
OmPFHeTH o sifeniell. OHSH Hleneoulled GFevdemen FTwCLBDILDL GCUTHI  HIEHTLO6wTHEm6N
Gumed o L smeumang CamBpelsdlamd. @bhd Hewoemlsehdd GEITOTL 96T eIty
Quui.

S&CrmBLomBambsefien B6NG (WHSWL LewiseT LieTeuhLomB:

o GCImBwrGrabsefler eaugauOTaIEH Halld HeiemOUL WG  OLoedevlwl,  HewTL GG (H
&CrmBonBambiled Fflw  F(HESD @B HTEILILGSHBH. DEBGHF OCFan Gymolui
sty QuwT.  @CITBLIGambsefled Abss O GrmiwTast ob  Sevbalaid
STeTlILL6UTD. SLeiTe0  @eloleum(h GGrmGmGamiiied SipBaTar GEUUILL &L &FH60
ol BO & STewIILIBLD.

b FBBasasBeiu  @&CmGurGamd eeaamibensd Heveowmendl. TBSHHISHBTL(b:
sitLeduled 40 GCITCLTCGambser, OGaumETULISHSHD 16 OBBID LeHeled 46 6l6
9 Gl6NG).

GGG ambsel  DenewisaTesds  sSTenwilLBaHmer. 6GFe0edlsd  GHCImGLTGambaei
BmeHeNTHS  STEOILLULLT0  Sval  SHwdFe] Bement  GCITGLTEGamIbaS6IT
(Homologous pairs) eenuGdeaper. by SQmen  &GrmGuwrGsmibasen
elOeurepid @b OUBCBTALWmMbE aIHUSTGWD. dHSHHSSHT LTS LalHealed 46
&BymGonBambseaied eeubeumm 23 GGITGLIGFTLaEHD LTeden OLBHEBHSHer Gurg
@ GuBGCBITLLOMmbS aumeugd GBIUILSHHHIH.

&CymBGom@amibaserieir H&6VTHBLD: B\ ® I &(H UGS @SB enL Gul
&CIGonBambsae  S(mHenBB  Hleweoulled LeoliLLmoed o 6TenCuUTgdl  ISHT  LOFLILI
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QuTmeT BT LML FBH. @FH6 alemeneutsd e GOITCLTICFTOL CaTeimid @5HF
DML & BDepsehd& GEITTL 9L &6l 6leiml G,

2 L' &I UGLL:

o 'sm u@lled enwlLrdled Bmd Wwrded el  &(H  6UMBDHET 2 6iT6T6T.
ool Lrndleodlesr  Burgy  Caxmamiw  Gsul  GFevseaiar  @&CrmGuom@amd  eTewtenidHens
OuBGBTT GFebensy GUTFICHB SimWblsTons. BbHmedd GJreL wow (2n) Hlemew
(Diploid) eetim @i,

OFe0 euenTFFwenL Wb BuTadl SleLeVEHI  LTeTeLT  @ICLHEBHSHHL LHw CFe0H6r 6T
aHBHHer CuTEh emol Lrfled UG Bl CUBISBSI.

Bwrdled  (Gamsd  uGLl) udlled GCxmeamip GCsul  OFevselled HTul  GaFsvedesm
&CrT@LmBamb  erewienldbmaulled gfl  LTH  elamienibend STOLILGSBH. GbHH MG
s wow (n) poe (Haploid) eeimp Guuwi.

abd @M 2 LaMm UG BoOLOUBBTAID SFHmer OFHTLilbs gl GLmilenTaid
uGLiumLbS ety el GFsvdemen (CFul CF60H6IT) o _6WILMHS (PQUID. BHBG

gl GLmienme L@y (Cytokinesis) eeiip G

OFed &ipB:

o amIWmB: LHw OFeoemen o (heuTd@G OFHTLIFHwner mowalBg Oged &EipBd
oyl OuwiT. GFed apBFullesr GUTH UL TBIGHELH6T GgBULB LHw CFe0 CHTensd
(Population) o mamssiuEdpg. Ssomear  sauiLpbseur LMGaumabl  WwHBBID
uilomesterd  (1824) sewiLpibpert. BbsH euflengwimer HsDe] LD  [HeneuHenernd
O\ T 60T (B 61T61TE0T.

Oge0 gpBFulledr Sme0 66y

e Ogeod SFPBF Hemevseller  &Tev  SeNe]  OFLFeMNET  UMBHG — GBBEUTHI
Goupipamg. wCasfBwmiys GFsvevmarg 24 wenll  CHISHBE  QHLPMB
UGLUmLEBGH. 0Fe0 SFOBFAWMRIH ML LTS LUGLL Henev LBBID EenL &HT6e0
Blemev elenr  @gewiLTsll LIMesluGaBg. 0Fad &SpBdluled 95 allpssth  &mev
Sleenel  BMLSHFHTeL  Hlemev 6IBHHS OFETeTHBEH. LOHUp6eTen e el GBI
© '@ uslu wBpd e Cumienms  ugly aBHHSCSTH BT  6ClFed
gpBFuler LeGauml HlenevEH6IT LlesTeu(HLOTHI

UGUEBLD WaHF OFevelet OCFed GBS HT60 Si66):

156M6V &ML Slena] (Loewflulev)
11
8
4
1

B SHBHTEL [HlEN6V:
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* AMLHHTL Blewew OFe0 LUGULID IFHBH HTeVD OBTEWIL HleWeL DLGD. SLEIT6L
Ba wBBabd GCaupulLgl eaus GBUILSSHSHH. UTTIUSBEG 2 L &MH eule)]
Blemeoulled @mlng CuTETBICHTAIBID. DLeTTed @G 2 6wienloulsvev. @enp Gumess
smwllalmba  GCITGLIGsTbEsT @bhbHensvulsd alfalwl SIMWLILITE 2 6iT6NT6l.
Qupbumeomenr  CrImiselled  @bBleveoulesr  Curgd Beweu  UTsH 2 BusHHuled
FBLIH S 63TB60T.

C - opney eaaiug apmieorip (Haploid) o ra@melsd sremiugn DNA
Slenewald GBHHBH. B L1SCar1algmded CaThdHalILBSBS.

G1 plemev — (pHe0 BenLGeuarll Hlemev:
o G Pleweuled AHBGD GFevseflsd DNA — alar oenameaig 2C s o efengl.
@pbBemeouled OFevevTeng euenTHlensd WWIBBEF OFwedled FOULL  aueNTFFHSHSH
Bz emeuLiment LT &LD, YNINICE:1 8 smTGumenanL Gyl Bael LOBBILD Gg60
HlewTamIMILIL|SB6NTeT  ewol CLm  sTewngflwmigse, elewiGLMLIenTE  6uemev SL&luIaIBen?
© (HeUTESH I IBeuT.

LevBauml HewL L1 LeTeideT QFed gipBdlevwis U BrLGSSHISEmer. Gi Uigpleneouies
(palsd gBUBL HeoLlisTed  “cuengwip  Letedl”  (Restriction Point) eresipi
SIMPSHBILGSHBH. @ OFevevTang OFed aGipmdluied CHTLHEH OFweOLIGMS
ooevdl Go 6B Slemngd  FlewevsGF OFeveuems  oBmIb GUILLILL  GFebeuTs
LOTHBBL DML IMS DI6VVG LIGULTION BBha alBaumsd SHTomallusts bHHsH
soLligerell  Hawdpa. G Poeoulsd OFs6T ULGULTIN  SHOLLGMISBEGS
STJENILD.

o6l L 1D ©)6V60M6NLD

QUGNTFS] o %o MTenldel Ee0euTend Dleevdl OFevsaler Gapley &mibhs
SHenL

aenitfleng wIBBL S@LbH Gy Poed@dF OFe0dadBa.

Ogevedlamiein  smewrlILB o ulitGauglll OumBLS6T OFed UGLILImeIEF GFWedLL &
Cewidpg.  malaigad OBHID  mFHNGIE6T  IHIMB  LJHHIS6T 36T HeN6NU|LD
SluBBlell UISmismenud GgweuLd Fuigh g0 uGUlmend GCFwedLIBSHHISBSI.
waseienset  Gi1 Pleweouled  weEHws  HewLlyeeilwns  GFwedUlB @
0FeLEUTRISHI  LUGULMLSBSHT  DI6V60FH LGULML WM EY(hEHDOIBSHT  6TaILINSHSH
SITLOT 60T P BIBGI.

Lmed (Dolly):

Go Meweouled o _siten OQgevsaflest DNA Sriigll UL 6ue0eme0. S 1968  LIT6D

anliflsefled o eiten  QFevewev oan L DBB 2 &HH0  eaenihH Go  Henevds
® ' UpHSHI hBHLVTHHF OFweIsh G o 6iT6eNT& @D Gung, DIFH 601 Go
o I'amoathdehd o ulflear Semild mal CLTienTaFSHIL 81  Q(HRISmeNIHIl  &H(hH
Canapiing. 856G Lied paurssd (Clone) giul o salwig.

Go Blenev
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o dlov Ogemel Gi1 Heweouledpphah alBULB SmDd  HanevdEGF GlFeodlaTmer.

BbBamedd Go e ey Guuwir. Go Bleveouled GFed6eT Bewil &revld GFed
QU(HGBSEML WMDY BHHH euenTdlens WLIBBHmS WL HOW CFUIHGIBT. ETT60
Qumesd oLademe. Gy Beeouled 2o eten  Ggevmer RNA  Bmid
UasCaibemd  OFwedmend  GHMBHS emaled  OCFuieugi e  euenT&FFwmBm
Bemeouled 2o eitener. Go Blewev BeweowBBSE. (WHThS BULITET, GTIDLS HOTF
g FweBplenr OFevseT L0 Hlemeouled HewevdgialBdleaiper. o &heH OFed FIym
Fiflbemey WBBID alenTFdd sryeanliaer Sl ssred oG Go Baevemus el G
QUHGBHWEMLUJD BeMevdGL GUHDLTeTET  alevmISaIF 6Fe0H6T CFe060  EUIsVILD.
BevaneoCuwiaied Go MemeoulBeuBuw  Metm  alEw. G OFeodenen  aueniTalL &

Bemeouied (Dormant) o eiten QFevsenmad HHBLILIBGeH 06V,

S - plemev — 2_(Hhautdhds Bemew - QLU L SenayenLw DNA eveu GasmewiL GFedaeir:

e DNA o pusduied @mlusted 2C — &g 4C — @b SoLlulL  FHeneouled
o sfenapTad g SHSULUGHBEH. DNA Srlgliumed 0gedelar euenTdd GHTLTHSI
Pabaugl &1 aflerdBLTe 6163 LTS  cpevdbdnmisel o (Heutdslul B. DNA-aL et
BenewisslILBHeamer.  mFl CLmiemmasdev GFean MGWmTeddEeT @1 191 ILIeNL &6
BmFHuied DNA seneuneng 2C-uledmbal 4C — 915 COUHSHIOMmL SHBS).

G2 pewev- GyewiLmougl BewLGeuell BHewew — G2 wBEID ewwlLrHled GFedsmeiiso 4C
Siema] DNA srewmiliu@Gsed 226

yes GCoisms  BHID  OF0  HEWIEDIBILILSET 2 (HeuTHev, el GLmameutigflui,
LUSMIGmIGLD  LGLUUMLSD SHTCHTL  EeMPFH6T o (HauTHed Sidlulenel  Sbbleneouller
Fplyliuemiyseam@lh. Qewdsd  OHTLIbHH o Lasm ugly, s Cumienms ugly
poL GupiEma. DNA siene 4c- o158 o eteng). guliuyede LJs SuobHHHT  LpevLD
BT &ped @empsen (Microtubles)BaTaipida@iBar. HIERIGHID Oser @&E GFbHal
&HHTCHML DWPFBEMET 2 (HouTHd © L' & LUGLmUSF OFweoLBHSHSHIP 6Tmse.

HliFfemw emsslLGHSID sTyaniiss (Maturation Promoting Factors - MPF) ereiis
o amasLpsd G2 sTepmeoulsd WL BGL o (heurdslubSaimer.  Ddamyenisel
@l &BTevBleney GOITeLTGambsenme o (HoubHs 256 s eIme.

Oz  apmduleds Gi, S wpmd Gy Peeseles  DNA  dossed sl lieief
CawedLIBoudl GBIUIL $HHHH.

(AL VI NN
gl Lndler Cuupsl LGy

genwl_ Lrdlerd, Gmiupslt ugly (Direct cell division)seveog Gseialeongl GFed LG
(Incipient cell division)sisfipid SiemwpssliLBaeamar. SUuGLilse sHTCHTeL EenLs6l
Gamepieuglevenen. GGymoTLiger  OummeT OapleyBm  GGymwTlier  GuTmeT  GaFpleyBml
&CImGLrGambse o (HUGUBIUFHmev. BFHbd &THCWTmEaderd, &L CLmenseandlern,
gl CLTemsendlerd eTedl G\ HeN6VH6IT 2 6iT6NT6l.
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asTflGuITen s aTdlerd
® 9 |'&(h UGLLIEML FH60.
e o 'smalal QL lUGHuled BmSHD gBULBH 2 (HHmE AlQAID DIENL FH6V.
* OmSHHD WIS 2 L S[H BFewiLmsll LlfHev.

&L BLTensarderd
o mal GLTenmad UGLILML &6
* 9 I'a(H BBGSHNHH OHTLJHAH LlenmevondF Felalsvld SmISHD 2 (HeUTESH60.
* gelalled Bl&IpLD b BOmIS&HLD EMLOWILD Gpréa) alfleuenL g
(Centripeta)@mpigluied ewg GLmilemmad &m ugHsemms Lfbs Sm OFsdsel

9 (HEUTEHH6V.

dBSHHHHT_(BH: T 96Nt  GnISOHeIb] OCFevselesr LGUL, UFGLHuigg e
Quiiw o 'sm usly, o uliplme SHeaummisefed STEILBGLD  (PSHIMOWIDL HSI
FenFheH OBTHTYHBGHD OFeoH6Med HHUPWD LIGLIL.

GoiTpall UG &mBaHel
e GCMCGnGambse FwBB Slenaled BGFUICFLFHMeNTE OFHIBEML H60.
o aenjflensd WIBBL WLBBID SeICLHEHD SpBlweuBsled LIpd@en giuLBSH60.

emLoL_Lm&lero:

Ogev UL (PeHHW HaDeyseled @aIBTE 2 L &([H bHHhayseT o sleme. Eeumnied
el Lrdled o L& U@Ly, SHewil mHiel, GeuT miedl, SHTeugshslenr LIp euenT o mliserest
A5GHH HaFsselled HMLOLUBIBBSH. STUI OFedelear GCITELTGHTD  6T6uT6mNdHMBMU

RHHHUILFSTO BaBEF Fwpemen LGl (Educational Division)etesipy Q.

epigul, FmbS ML LTFerd:

epigul el Lmdlerd:  (1pHedled o L's(h 2 B FGHWmoed GSmUUSBIL 6T 2 L SHelenle
&CITGLnGambse aHOTHT Simoumsamen CoursdF OCF0HaBar. IbBHHHST(H:  LI6D
oBmBsF Oged WCsIlCWM (heenmen merOl MWD Felll L ehengFHei.

Hphd ewLLTded: (WPHeded o Las®m 2 mp Fogphd. GHCITGrCsmbset Byewi(
CeT@IduuD o Las®m  GhbH e  Wesibld o La®m o o  Wewi(Bl
o (HUTSHSILBGSBSHI. 61HHHIGHT_(H: GUHLDLITELTET HTUTHIGET LOBBILD &Il60MmIEH6N.

Qb JFev alemGHeT HHBMNMH BWHS 2 L60 HTGFH  WpupeumSUD  SHlHbu
o ulimiNsas OFHmeien (lQujLb.

L Lrdlerd [HTei@ [Hlemeubenend ObmewiBeiengl. Siever  LGym. .Cuerd, Gl L. .Guer,
Slart.”.Cuerd oBmIb eBsur.”.GLerd

4Gym.".Cuerd- emwolLTHled UGULID DFHBH STe0 Sleieneal IBHHS CHT6TEHD  [Hlenev
Bz,  pemomer,  Owsvedw  mmevsementl  Cumep  GCrmGnGsmd SOl SH6IT
@bBemeouled o (Haurdeimper.  GFSleyBm  OenpHeNTH 2 _6ien  Bewel LD LTIgEH
&CrmGonGambse  eleILBGSmer. HTougsF GFevedlesd GbmHlensvuier GurBsm  &HFGsmed
Aempsel  Capraipidemer. BudbHealBumeed, o L'sm 2 B FHmHeUHIL 61, LODBUIS
CaHTLmIGHBH. DbHeeouled GCameoensd o mIIF6T, 6TewICLIIeNTF 6UemeD SHFHlUIen6
STenT LB 606m6V.
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allevmi@® Ogevelent OFa flGwmesalel(hhad Hewl @emwpsel CHmamlF  GFs0edaniel
aHorsT HmeumseT CpThad G LOUWTFS L Samear. DbhH HEW QDB EHDHG
BLIFSHHT Bevpsder (Asters)sisiip  QUwF.  FTeurdF  OQFedelled BLFHHT  BenDBH6NT
BaxTeimIauSHe0eme6v.

OQulrm Bued - em GCMGLrGsmiar gGxsr1xfl  GOGITLI YL Henen  BemerishEGLD
e Crmilwfler ewae CLIGsT uGHuled &HTCHTEL EeMIPH6T 1QULLIULETET LT HEHT6eD
aietemal.  GFevedet  emiowlgd  HeHFHev  GOITCLTGFTIDEET  OH(HGHHIOTE  DIENLDAISHTEL
o auLTGLD Semioli] Ol LT .Cued SUB eIuGaHBE. GSpHensouled &CrmGom@amidle
LB Siemioli BeiE LeolLbGSmSI.

Qe Gymiwifled smem LG Pl CLTBsmy oueid DNA yrsés gnl (Bl QurmL sHenmed
OGH. BB @ (PIW  OWSTIHBH QL HLTHE STOILILUGHBH. OFeL60TETSH
Slert.”.Cuerd OFeveumBHH HHIT DD OHTSHLI HewL Ljeitel mHiTewiulssSmal.

ol .Cued - @auOeurqp  GOCIMGLIGFmpd  Wemeymmit flud Brewi Csul
GCImTL il 6T GFe0elal aHOIHT SiHoumBemen CphTHa @ LUOUWTEFS  DiewL &lemet.
@alQeurm  GeaiCrmuiwmd  5HTCxTe0 @empsdel  S(HEGeuSHTe  emeymml, GCaul
GGymomL_igL &H6iT ol Gall s sl ILBaISHIL 63T SlMal FH(H&ULD Gprea) G LQuwiTFd
Sl dHeper.  @alteurrm  Ufleysps  u@gdHw  Brewi  GCrmomligl semer  QUBISBSI
(FCaxmapf  @Gymom gl Heim  LIfgHsd e Hev). FCammafl  GGymoml gl sefler  Lfley gy
CTemswWSHlen FwllfleuemnLujb Hasheurd @& e cpeold (PBBI CUBISIBS.

sFHT QmPp TG FmL Bevd@Gld, e .Cueder LIfiHlensd SienLGalb
Gl Lm. . Buerd meweouledmbg  Sjeir.”.Cued  Hlemevd@d (WETBRIBIHMEL  QUOMIGUBSHHID

Lansmans domspeumiws Qi APC / C (Anaphase Promoting Complex/
Cyclosome) e masGon@smd o sadina. Obs APC easug o Guerd
Ufplenevdd  (waiBaipidener  gBUBSHSHILD Sl Lewlun@b. ulilGuiygLear  emeuBaserd
(Ubiquitine ligase) eeiis GBTHBW Bbssd gnl Lemlienl gBUGSHISBSH. by APC
/ C ea&im Hreit psd  QUigmeana LISHISmETE SSHHomds  Gaugd  HHTCHTE
BDempsmend S(HHISF OCFidpg. oo HTer GHEymomligesenmeaigd 6Fsd UGLLID &
Slmeumismen GChTha HET (PYHBSI.

eBeor. .Guerd - GCsuwi GGCITGwrGsmbzer &mH OCETGHEemTal UfeyBm oSy
SHITOURIBMET DML SHGIBA. DHHILT  SHTCHT0L  BMPFH6T  BH BB, B HSHIL 60T
wyylurmeier u@liuter  STHCwmemsaidlod (2 UL&(h UGSLL) (WYaBIFBH. BFHmears
CaTLIbHEH L BLmemsdaidled (gl GLmientsd u@lL) gBUGSHBEH.  BuydbelGuimeverd
BB o Lam gele| Wenihd o (heautssgl. eelbeurm FCxmsfld  GGymorlig®aeier
CeT@LmUEF GHbHH o Lsm gale Comamlwelear ome &GGImGun@amibaest  erer
SIS B ILI[HEGTBEIT.

aleurm @&CImoT il B HBOBT e Oaai Crmilweny GuBpIeTengl. LT &bHHs
&CITGLTGambaeT Gevellw HITeVew&EeT CureoTdlaiBer. STaugsd Oged uUGLler GCurgl
Brewip Csul OCFevasEpdHGL L Bw LgrsGLrilenTerdBEeT © (Heursdleimer. @eumnsleor
Bemewiaumed OFev FHLB Cxmel @m Csul GFevdeil o (HaurdhasliubdSeamer. Lflun Sbhs
&m ysw GCzxui OFevsaiaid QU  PSHFIBIBET  OBBID OFL  HIHIEIMILILISH6NT
ualibHefdsiiu’ B wpepend GuBp CFul OFeOH6T 2 (HeuTsleTpe.

MFL_BLTendarderd
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(APPES LD]

alloomld OFeodelled gl BLTemdeandlord - alevhlg GFeoseiled G LlenTerOlonF  Faile
F(HRIGAUSTED HenL OUDBISBH. LlenmerOoT  Feuailermsd gBUGBD SF(HRIG UMeTWID DYEHIQ6T
wBmpid  owCundlear GFihsh HIEW SMDHENTEL SOIH. ObdH WFHeT o eMCHTHEH &
MBS 2 FHajb almng eam Cxmam GmigHuled s Cumiemmad &wm &Fo  Sienaled
gouallenmed LIflebalILIBS MBS

stayF GFevelled sl BLTemsdaFlerd- 1B Cued Meweouied engl GLmilenmad LIfluig
FlmGIBH. HTeugmhiseled OFed FHU (B ewWlILGHUTD OFHTLMIE Oeuel CBHTHE HBIHSI
(Centrifugal) usseuiiged OQFe0giouen] SienLEBSI.

LGymaGlomLienTero(Baeriled HiewTenllenpdel b6 Eenpsdel, Gameensd o mIliseaied(Hhal
€E st Cleudl s HleiHeT, eteot@Lmilenme QUMD LIE:ANTEOLY STETLILBSBSI.
smIGurenamL Gyl (Haenmest U196t LoBMILD CamLiGFs0aIBsuTerden &L CuEBBILI
Lgra@omilenmerdigest  HlewienlenpsCont(hy  BEJHH  mLWLILGHUID evemibdh Ll
LenmmerOlom  Feualenenl o (HouTHGHHMSEH. OFe0FHMT © (HoUTHHHH6L  (LPHELHIeNEOUITISH,
Usanasd Caxrasiu Fasenrd@ BEHald @b CHTL o MILTdams. BsB&F 0Fe0 S 6
oy Quwy. OGFeedB@eT Oged  HLB  alfleumLbd  LWHHLH 2 (HaUTHBGI.
MOWHHL 1968 EmHUBUPLD  OFevsvGeondlearmed et LHw OFed Faufaemen S SHTeUrHF
OFe0BEHHH LG 2 (HeUTHBSI.

BGxpmed OFeLH6T LOBWID o _ewieydh GTMW  GbEeTen OCFeLH6eT OCFHTLIHSH Smbha
LenBeuBIL 61, HeleulICurgl auiBl DIWS @5 OFe0senTe0 LOTBASH

el Lmderodlesr FmrifuiedL|seiT:

sl Ggevemeolt GuUTETCB @b BEevTHL UFHWw 6Fe0 aiml CHTaimihed (gLl GuThemern
Bma @5FHSHSH60)

1. Hemevds WJILSSW: Csul Ggeosefe LOILL GUTHEMTRIH SHTUI OF60mev @&HHIH
STt ILBSBSI.

. euemt&Fd: Lev OFed o ulfldeTr o B euenTFd SemLwjb Curgh SleuBpler FHadbaeiled
OF60 OUHSHOMLUI 2 FHHBH. Bewal DMAHBHID @5HFH CFe0HNMTHGoU ©_siT6renT.

Fa Fmpaunsd FT QFUIH0 Ha FmgpeuemLwjb Curgy ydHw o HouTshs 6ClFedHeT
oL Lmderd UGLLTe cpeold o (HhaumaldF Hewge] &M QFuiiubGapgl.

. umedleom  @eIOUmBHD . HTUI  OFvemev  RHFH  UPHCHTIMBeLSHET,  LT6VT
@AeOUmESSHBHe  cpeold  CHTHIB  BULGLLY 2 FHaSHBH. TBSHSBT(B:  FerOL
LBBID BT

USGD Hummseiled @UIDSHHMIB, SHMILIQSH SHIPWIEG, SHIPHIGDH6T, UL [Hleevsd
SHMIBH6T, PBHOBTYHET B DMATHHID WL LTS UGLTeme0 Camepsluiene.
Bmal HTUIH STaUTHmS Il (B alevdlll UHW STaugmiseT CHTAIB o FHe 6.
aeiGal  GUFW  BTLHHL DIHH  eTawIenlHMBUMLW  aufld  CHTRIBELHEm6N
ool Lrdled  uGUdlem  cwpeoBo o (Hheumdd  @uwiewd. gy Gumpiuiwed, o ullT
CampleomIL Laluiedsd B WITeTLILIBLD Hla QU660 BlingriGu (PSS
LUMRISTHBBISBSI.

. Bl BLL6ed: BLFHHT aidaien @O DIWLbHSH SIMIS6T 6T 2 (HeUTHeL.

69 | P age APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




G@BeL UL (Wwmdlerd):

e Meious SBwmb) e@B HCIMESEF CFMBEGHS GO 6@y CUITHETLHLD.
aaiGey @3 GaImed ULy  eleiuBGdBEH. BUu@liiled  &CrmGomGamibsei
DemewmiGF(HD  HideuTer Hemidled sTelLGoISH BHeT  FBUUTGD.  DIGHSHIL 60T
&CImGnGambsefer  elemienlidmauisd  GHmBHald GBI SHHEHH.  UTedeI
CQUMHBSSHIH60 LRISTBHILD o miliyseiear SHasselled GSUIUGLY HoHABH. SFHer
alemenaums 2 (HeurdhslUBD  Casfl (hdefsd HTul  OFeveller  &CrmGm@amibaseriesr
sTemtemibendsuiled  LTHweneurasd  GCImCTGambsefle — sremienldamed  STewILILIBLD.
aeiGou LW ogys CoTdmsd DIMLDHD UMBBMEN 2 (HauTdhGHaHe0 SILGHIIL
(WPSHSWL LURISTBBISBS.

a160mIG 611160 mﬂg_r;g,&g,@m QMTLIEOMUIB AlbBHSH6T 2 (HOUTHIAD DIGWIL BHHS 60
ABTLIEOTUIH (PLMLS6T 2 (HauTdsad SULUGLL 2 5He|SBSl.

UhGD STouImIS6Ne0 SIHSHI  mUBeTe0 HaWwb mwdsCrmerd@unT oiHEHHa6n
Gurgl, @Gedled mHHWWD OwsTerdBunT SibaHear Gursid GSUUGLY BBl
el Lmdlerd  u@liemull  Gumsd  @eveumioed, @UILGLUILTe0  wFlwedsd eeleursd  GFul
OFevmell o (haurhslUbBSleamer. e6aiGo  UHw  wjysF  GoTdmas  SidL[HSD
AUMBHMET 2 (HaUTHd UG (WPSHSWL URISTHBBIS BSI.

Bwrdled ugller Blensoseir:
o gFev wWwrdled usly I, Wwrded ugly Il eenr B UGUUBTS  [BlEIDS 6TMB60T.
el Lmdled uGLed 2o effenig Bumed @FHevd LGUUDLWTSH  Bleweouled SenL

Benev (Interphase) ugliueLausBE Wl STERLILGSBS!.

Bwrdlevdled 2 eten LGym. . Buerd 1 Memoner, Wasad Hbdeoran  HeneowiTes
o sifeNgl. @HH Hemevulled @55  GCGorCsmbset  Cmmg — Gairdlaimer.
(Bivalents)

Bundfled [ — @emed LGLUIL:

o LGym. .Buerd I: pewiL &ML Sjene] CETemiBeengl. DI DMUbHI HIEWEWT HlEDELSHETHL
Lfl&siuL (HelTeng. SIEMGUWLITAEIGIT: Geo1IGLITL o6, FHCHTL Lo6wT, UTSH e 6,
1QUIB6NTL Le63T, ML UWITEnH6uTS610.

CeolIBLT 1e6d: @HHd Flemewt Hleweoulled  GGITGLTGF TS ol HiewIGeamiTa )
PeULD  6T6IMAHleL  STeISamQUIHTS 2 6itenal. GGITOLTGFTIDENT SH(BHRIFHS GHDIGH60
pawang. FCarafl @Grmom gl H6iT &HRGUECH DHBGS STTEMILOTGLD.

mFECaM Iea: @dHFHmge GHCIMCrCambsst @sHgement  Hemeouled  Eeneuor
Gaigleliperr. @sBGHEF Femided @@ QuwT.  @bs HeamiFled  Hliebey
femigefiosd OQamgllesr (Synaptonemal complex) o gellwmsd gBUBSBSI
Baaimed CaHraipid Bement GGITGLTGFTIDEaMN6T OHTGHUILIBGL EDLICUTEV6EIL.  6T65TMI
Quwi. B glev B &CyrmBrom@amibas 61l 631 BT6IG &CymiomLIgL &e6iT
QETGHIWdLauspTed BFH Hrasemd Hevev (Tetrads) ereriGamg.
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CHENNAI

ursde: @bhs bHeneouled emUeUTevewT  GGITGLTGFTIDHMET BTHIHEMD  [Hlen6V
(Tetrads) Gaefleursls yeoliuG&ma. Wwmdlerd I 60 emLeuTeLERI.  @elGeuTeiipid 4
&CymGLomL_igL HeT, 2 QF e GymilwiTsenerd QmemI(HeiTeNn . RSP MmF6
&CymBr@smber  (Homologous chromosome) &Gasrzfl  @Gymomligl seir
Gps0sgiT wippb (Crossing over) ®meLUGUBB UGHUled BTGHTEMBEE
o ga|b @ewdseaeT (Recombination nodules) Gameipidemer. @bsd sHlenewnt
Beweoulslr  (paled ebHmge)  GCmBwrCambaseEpsdeam G el  CaidHma
Papag  (PoeoBpis  GUISCsHT  wIBBL  pLBS  UGHuled LG
&CImGLTGambEeT BememibHenen Hensv gBUBHMH. SbbHswalng faembliGererd
a6 GBI 2_50|EmE!.

UBsuML leait:  Flemmlgefiioed  OBHTGLUY  SMeVbHEH  SOJWSHS  OFHTLMRIGHI MBS
GBIGOHHT  MBBLD  BLHS, @SIM Dvevdl DSBG GuBulL  yeTefserisd
pdbFmFe) GHCITGLTBF MDD Lenenhsd HeweoulGeBu o stener. Galalevbdlsd “X'
algel Sl STelILGEBSH. Belalevd@Gaet  swrevorssst (Chiasmate)
s iupSeiper.  GCImGLTGFTbHeNs0 16T CaTdbend HHWbHH evdmsd EhHH
SWITEIOLDT & 61T & &bl evT3e0T. FCamH GGymomL 19l &H6iT OIB(HESHHLOTH
BenewtaBBlHHSTID @HHMFe] GHBITBLTEaTbH6T et @l (B &M alevslul
Bleweoulled smewiBD. HULID @emed  SWTEOT  BeudbGHHele0  EenenhGsH
sreuILBHeamer. Bbhs Hemen Heveouied UTed alevdlul Hleneoulled STemIlILIBLD.
SmpUliamid Beneu  HWTEOT BevHGH6eie0 Denewibh8FH  BHTeurlILI(Ha 63ImenT.
BOhs SHlemewt Heweoulled LTEL Hevtewld  WBEMID @ ulfleeEnsGamu BT &Hel
SIVVGHI  QUIHLBIBET  auedJ  blighG.  Guewt  CsSlLmer  (pLemLuiled

HHeUeNTFHSHTRr 261 L LICUTHLS6T  CFlbdhm  waudbdsll UL (BeiTenHmed
&CymGonBambmefled  DIHCuBIOTS LIYBLBHHH0 HOLOUBIFBH. EHIT6L
giu®B GCrmGrCamd SemLIGL  allevhld OFevHaled STewTlILGL alensE,
aflens GCITCLTICFTD o (HauTd 2 FHeaHma.

LWTenSerdlerd:  STWEVTEHSET  (PYaBIHe BdhHienent  Heveoulled  HHDBBSI.
sHTCHTL  AmPH6T GBI IBO. 2 'S 2 B FFHUS OFHTLRIGHBSI.
RdFHmge  GOIMGLIGsTbEeT  GmIFHF  OFBeuemLdaimer.  HludbelGuimeverd
LOENBESIBS.

GulLm Bued I Hrewh @sHws GCIGurGsmbsefe  Gae GrmolulmL et
HHTCHTL  DempH6iT  Denewisleiiper. Hemeu GFbEH  emLIUTELEIBHBET  OlFeL6VI6H
oW uGHuled Semwadamer. SsB@ OwlLm .Gued s (metaphase plate)
o6}l OLWIT. @elbleum(H emueUTeVEIL (LD @ O CrmilwitaeT LOBBID BTG
&CrmoT 19 Bemenm  OuBmieTener.  GLLT. .Cued  FHlged o 6o  RPSHIHNF6Y
&CymGonGambselt, FIMB UTeued SHTTeRILTHE FTTLISINS RHIMIGHH60 HewL GLIBISBSI.

g’ .Bued I @sFmgey GCITGLTGsmbser eaiwB  @llB e&am  LflgHed
@bpemeouled MHHDIBH. SHTCHTEL @WPH6T  SHHRIGHUDTD BFH  gBUGBSBSI.
RIALIING) RHIHMF6 &Cym@iom@amid £) 606001561760 o 6iTerN G761 (H
GCImMOTL Y HEHD  UGULTS  (WpWEF Qg Crmiwmb  GFeadedsd a1t
slmaumsmenr  Crradly  OFaipeLSamer.  GCrmGuonBamibseiler  erewienllbma
sllurHwnessd  GHopeudsl SbHemeouled SHTeT HEHLIMH. THOTHT  HI(HEUKISHEET
SmLHS @55 SCImCrGamiled @aim SHTuwiau) abHSHTHCUT DIELVSHI  HHMSD
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afl absHTECur  AmbHmEl.  FCarapll  @GHGymTligl HeiT  GF eI GIFTLOWI(HL 65T
Benewibhdl ST ILBUSH GBI SHHEHHHI.

eBour. .Buerd [ @elleum(m HmHeusHHIb ammieonuih  GCrmGuwrGambd BTG
STeTILGHBH.  OFHMe0 amTlieoTuIdH  elewiemldmauenlwl @@ GFul OFevsHe6l
BHDML o _(HoUTd  (PYHMBGFH.  HIHEUSHIH 6T  @albeuTH OCFHTGLUUID  F6ile)]
GlDaUPHTe0 @ 2 Lam o (haurdpgh. Cxmamwu o L smaled @GrmGrnGambaei
GCITOTL 96T AenPSH6eNTS LOTBIUSIL 6T Bl SHeaNGUTeudHDd o (HeuTdSmal.

SHTAUJHISH6NT 60 &6ITB60 LGN 6ot Gungl SHTTGWITenderdlend SIbSHS
I CLTenseidlod  HHeauHTed CFeH. B o ewiLnasl, &m Csut  OFevserr
o (heutdlaiper. SpBecvdd @ Gge Memew (Dyad) eeim Quwit.  Syewid
Bwrdlerd UGBS QoLBw  GUFHW  STLHHO DDWHH @MH  HeNe
o maurdBgl. BFBGL uGLLlmLsareod (Interkinesis) eteiim QU

Bwrderd II — Fwopenso LGLILY:
e AEGUIBG ewwlLmgs wndled eem GQuwit. emwLLrdled u@Llenul  Gumed
Papals DeB@GHs STIamIb. BFHeeTen Hlenevdssl T LileeuHLOTHI:

yGym. .Buerd II: Byewiy &Cymomligl semen  Qamewi  &HEImGTGFTID (L enL Wi,
FIMIF, SILTHSH DIDLbHSH, HMENSHSL LeOLILL HFnlQUISHTH 2 oiTenenl. 2 L &
Fole| LBBID BludellGuimeved eNBSIGIBL. BFHmerdh CHTLHSH LHW &HTCHTEL
BwpHeT  QFevelsT  OIFFBGHS GHBISITE SMHS O  HIHUMIST eI (HHSDI
GaTeiTmIss etz 60T,

G Lm . Bued II : geiGeumm OFeeded o 6o gohHmaaums  &Crm@LT@amibasei
&HHTCHM6L [SIINEIQLEIEY:S) &n15C8s SIMLOHS GMLOWISHFL 196D SIMLOHGI
OQulLm Bued &G oam CarmamiFps.  sHTCsT0 Dempselr  FGHTHM
&Gymomigl seilelr QFe GrmiwipL a1 LlenewTdeirment.

s, .Buerd I : geiQeurp &BymBonBamiesr Gaem Grmiluimd iy baLILIBaISHTED
oI FCa1apll GGImT L 6T LIMHa SHihoumismen GCrpreHs maToleper. @&
SHTCHTL DMIPFH6IT FH(HRIGEUSHTED [HBHLDSBSI.

leBeur.".Guerd I  @pbmleweouiled ammieomuih  G&CITGLTGambsMmeTl QUBB  HT6EGIES
° I'HH o (HheutdHleiper. SHTCHTD BmPsH6T MBI SIB. 2 L& 2 6mB LOBHID
pusaiCGumeed  Ifaiihld o mamdpg. Bbs o L&k UGUY  (PYeBBSID
gl BLmienme LUGLUY Hawsh ST mGSHBH. CFeos (ol CHTanl BTG @Benys
wLmEg  GOImGrGasmbsemen  Osmewi  GFul OFeLH6T o (HouTHaiBal. SHBGS
Breg OQzed mlewsv (Tetrad) etesiy GLiwi.

wrdervdler (Wpaalughgieuld:

e o uiflsafled euedTWBISGSILLL Hleneowlmer elewlenibHensuied &CImGmGambsemernl
CUBBGBSE BUUGLIL 2 S6|BBI.
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(APPES LD]

AUl GBIHECs HVHHL HBDUFHTL @HHmFe]  GCITCLTCFTIDSEHS G
oo B gyl GQummeT ufoTBp  gBUl Gl yHw  uemiyF GaTemae  Bamenis
galeutdmpal. ysHw uewiy GCaidemawmed maw GCeupundser uflewmon  Hlewp
CLPEULDTHS  HBLDHBH.

o uifleomiser LOGM GBIV HITLUHHHWSH FWTeNHS 2 FHAD DIENLO6YHEN6ILI
LIS evT360T.

anLoL” BLmolggest Oge0 &Pp@Bd  Wemad OCUHSHMED 2MSHSLILGHHID  SHTJ6mnidhE
om0l BLmOlge eTaiml GUwIT. g3IliGITevel6l, 618 %606, BewGLTe0 SIF 1985 SifleulD,
mBORIL19651H6IT  iFHlulemer HTeuy oL CLTO6IH6T LG, WL LTgsS LGN
Sleenel IHHTNHE Dener 2 %6 FH6imeot.

MDLLMgdh [BFHB6T (MLLTgHS @BHSBBDH6N): L LTgdH 6Fed UGLmLS Hewl
Qzuid  dev  Geugdl OQUIBHLBET L LTGS UGLUDL  @bBSSWD  BEFFHDB6IT

aTTLILIBSleTpert. TBHHIHHTL(H: HTeLF F6or.

FSTags 60 UGLIBEGWD, alevmE OF6d LGUIBGW 2 6iten CeoupITGSHeiT:

STauy OFed LGLIL

alevmi@ GFe0 LIGLIL

QF@I_MBWITEVHET HTEWILILIL 0160606V

OFangBuITeLSH6IT  HTemTLILIH B G360

BLFHHT EMIPH6T 2 (HauTaudhl Ee0en60

Bl FHHT DIDH6IT 2 (ThHeUTEH GTB60T.

Oge0 U@Ll Curg CFOFH(B 2 _(HeuTdHF
gL CLruenms UGULY BSDSBSI.

Gged ULl el GLmilenms
golalled  Bawb 2 L Gey
BB DS B!

ULy
eLPEULD

AUy QuUTHITE DHGHHFH 6Fe0H6 60
S DABE.

© L6 (ppeudHevld o eifen  FHFbHerle0

BB (IPlQULD

emlol Lrdlerd, lwmdlenienr Goumium®abeit:

NLDOL_L_m&lerd

LOwirdlerd

P _(PMB LIGLLIDL SBF

B0 YPdB LGLLML BB

&CrmBon@ambsellesr  clawienldbens  HTUl
Ggevelled BmUumsl BuraiCs &wm Ggul
OFe0HaMID E)(HSHH GBS

&BymBonBamibserilei 6166l dhensd
Gguwl CF60&® 61160 umg)

BT
SIeNMeUTHSH

GoLLm.".Guerd HL 1960
&CymBLom@a b 61T
SN HBHONITSH  DIeMLOD GITB6T

P5I DT
MLOWILILIG S UT6D

G Lm.".Guierd
&CymBom@a b 61T
MLWILILIGSHUT60  SienLOS eTment.

GMBSBLILBGI B
B 1960 PdIlmsa)
Ben6uTUITS

RSHFHMmF6 &BymBLOTGaTIbas6iT
BFiTeugilevemnsv

&) 6m 6001

RHHMFa| &CynGLonGamibaselt B ememt
GFibg emLIeUTeVEmT(HH6NT  (B5HT6v1 M35 T3 60T.

mBWTerOTSHH6T  CHTaIpIeUFHe0emev. 616166
GDBIS0SHT WIBBLD  HewL GILINBIeIZHLEMEY

MBWITErOLOTES6T CHTEIBIOISHTED  (GHBISOBHSHT
LOTBBL  BSpEHBSHI.

Ggu1 GgevmeT sHTUI Ogeveneul GumeoGe
wyyll Qummenell  CQUBMI(HBHSHBSI.

Grui  Qaevmel  HTUI  OFeLHME(HHIB
r@IUL L gyl Qurpenetll  GUmmene.

Bgewih CFul OFeLH6T 2 (HUTHSIBSHI.

pTagH Cgul OFe0s6T o (HeuTHIBSI.

eTewTGLTemLOL L_m&lerd:
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(APPES LD]

® 'sm udly wppw sl CLmiemtsll ugly pawrwed  GCrmGur@amibaseir
wLBG  @Arlwliugted @6y  OFeLelalel LD BHeLF6T CHTAIWID  HewevdE,
aTemiGLmemL Lmflord  eleoiml  Guwit.  @Uuglileo  GGrmGiomefiomdadet  LIflwimoso,
QeIGBTOIL ey O TLTYBmI B mULSHTED &CrmGom@aTiba emer o (HeUTHD
WpaIFHlevemev. o L'sMh 2 mB JFmdHaudeensy  OBMID  HHTCHTEL  DeWpSH6I
® _(HaUTGaIHeoene0. Belauend UG 198rmGam. .emueuTale o WOIPHT &SI  WBmID
B ysdsefled sreiuGapsg. Dbsd Hasmeied o e6en  OFeuselled IFHTH
&CymGonGambse (UTellesl) STEILGHBHI. @aIGTH CFHTGULIMID UITSHHBES
SiFswmer  GHCIMOTL QL H6iT  QSIBILAT Q&M COHTLTHMLWSTES OCFHTEGHHSILL (B
DI6LELH] B enentdb UL (b STl LB S B B SHHHHTL(B: LImedl Lo 651
GIS G DEEHE

BLFSH] Qevpwbs UGy (Anastral):

Bz sraughsefled  GFsvseied 1L BOL  sTewTlILGSleBer.  OFer MGuimeLHe6IT
BeveuTemiowiTed BLFSHHT @empsel LUGUTsT CuTd 2 (Heaumeudleoenen. &HHTEHTeL
Bem1pH6T WL B WL LTFerddled o (hHauTdmal.

BLESHT Bemp uBp GFeougly (Amphiastral):

Aauppled  OFSILMNGwTevseT SBUUSTED, HHTCHTED EMPHEDHL T  HI(HEUHISHE 60
BLFSHHT Dowsend CoHrampiFamer. @s  alevom@  OFeoseflled 1L HOW
STeLLGSHBSH. DTyl S(Heuend EMEH6T 2 (HATaISTeL @HBEG  ub. .U
SLEVLJE0 UME LIGLIL| 6T160Iml GILIWLIT.
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11th 9o — 8

® Uit eLp6VE:TnDISH6IT

GFevellerr  SimwUmUILBY omihas ey, BID Ueuripsd GEIULILL  Lewnldb@L
Oummpiiure o _eiten  GFevedlent  Gougdl ammidement uBMlEs  GETbeHIGST6TeTeVMLD.
QurgleuTsd Gaudldbaml LTad 2 6o SHeio wBmIDd &HfwF GFTomsBen OFed  eevinslen
SMISHBI  UGHHH SFmBIBealal HEHHBE& o HaFHIBal. SeauBnled SN
gL (U OUT(HLBHEHET HEMD 2 LILH6T, SHelld DUIENS6T WLBBID BT SpFlUlenel
DILBIGLD.

&Modgl Bl QuTmLseT eeUemed  &STTCUTemaBL Gyl (Bade, LG He6T, HIOGeIT
SIOGVRIBET, LTHMIFH6T, bHuydbefCumenL (HoHer, ammTELTaEIS6T OBBID el L LO6T&H6N
Gumeiipeney  SLGWD.  GOFLUaIeT  SiMWBGIeTET  BTLS  HIusHHed  Flev
SAUOUTHL &6 DD Hlemeoulled SiemLophBHIeNTener. B $ILEVTH ILLIH LIL6LHIS6N
BBID g0  FeuTHeflled LIB  SMEFCFTIORIGT  DiewIDhHGI6TeNeN.  GMILLIL L
CLPELHEBIHEMET 2 GTOeMBLILHET  cLpeu(pd  Flevaumenm  GleuelGuBmIeus 6T  cLpev(LpLD
2618uFHH05THY (PaUmBUID CFD HleneoTedh HHEMUSHIS OCHTTHBSI.

aueTFFbGHsH CoHemauli(Bd SHeNomISeT @Jewilh UMBLUUGBLD - IFHS  Slenaled
CxpemeuliBld OuHREL L (peUmIGeT (BHSHISHT_(H : CuI L rdluwib, umerdUTerD,
T,  Gdetdld,  F6u..UT  WBE@ID Gmy). Wsd  GHoOBhS D66
CopemeuliBld HIGwWT 61 L cpeumiBeT  (IBSHHSHTLH — GCasmumedl, SHISHBHHTHLD,
Gumymest, SHTOTLD, LOTEVIIIGEID OBMID LOTHIHETNV). GmBhdH Dlemalled GHenaullLIBLD
Bibeevmisel  CBTHEaflesr  GFweOLT 19BE& o HAFSIBl.  TBSHHBTL LTS
60CaTaTEEmI(BE6NT OBBID HamensCaTLISmIGaTaT 2 (HauThsHHBEGL! LOTHISH6TerD
ChremauBHBH. MBLINMT  HemeolBHH 2 FHayb bl CrredGearerd  GIHTSU N6
OFWIVIHE LOTeILIQEID DIQIFWIDTSBSI.

LGS &amD] OF6d eTemL_ulled
STemilILpLD TS
all(psaTH
B 70
LT SHMIGH6IT 15
s1TCuTenanL Gyl (Hasel 3
LN (B aeIT 2
BuHeMd DIO6OBIHEI 66
S|WI6H BH6iT 44

5T

o 9 Laumeniuied GBIULIL BeiterLy SemeisHg o ulflemsaiad e DISHBLILIQUITHES
STeIUBL  UGHSImM BT Gb. yalular SwensdHs o ulflamsesd $HaliThs
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WWred Uy BHoLear Llmeniybmieiene. welsd O6gedellsd 70 al(pssTBd, SHTeuy
o ulityed etemLufled 95 all(pSHTHLD BITEL LGS

w&F®m 6ol CLT  eT@UaIT o _dMbhSH HILQSHIGET GHolbdh 6T6wIewn  SLBBELHENEIT

sluppler 165 CFausHHId Curg Si5BCaBBTHBeUTED Hardh  algeaudhend LOTHBISIS
OameToumndd HewIBLIQSHHTT.

bfler Geugluiuieo:
BT ezl  Feualer omBL  eafded SHLbH OCFONID HIHOUHSHSBEWID  OBHTEITL
AWPEBIMBTGID. (b BT PV IMle BT DL GIQS]rruS]Gtﬂ GenLD @umm S8 6r0leg6st

Sl SIBBOWHS S cyam)asah@asmﬂm MABL IR  DIEWIHBHEHL 6T 616051 _JT6n60T
LUSlTeug et  cpeold el Jenge  Llenewiliser — gBuBsleiimerr. @ lenewiliimed

BTEPeVSHIBIH6T Tl 9T HBEH.  DHIL 19m6wT6Y]  (PeVD  &T8BTH  eiTm
RLIHOHTRIH DBHSMBB  DIHLOLILITE6ITDBET.

bifleT Lewsbeir:

RLIQEMENTE| LOBBILD Fnl 19eneTea]d Heienld 6lBTeuwTL ).
AIWTHIGT 2 _6TEHMB OCalILGHMmS DHBOTHE OBTERIL S
SFB 2 (HhG Henev LOBBID CBTHB M6V ClBTewTL G

2 uaaTalll @ SMIULTONTSS FHBDEBSI.

DFHBH & Gl gmL HmeT OHTERIL Sl

(WSSTMD BBID STewILmD Hlened eueniTdlens LOTHBMBL CLIM(HL S6iT:

QUIHLDUITEOTET  HTOUTMIG6T, LGhewdF LoBmID LI miewrenluliflaeT 16w &flD 60 TnmIsmer
2 BUGHH CFu18l6vTmeoT. BI&H 3 & FnBIH6IT QUEMTH e HLOTBML QUIT(HL_BH6iT 61601
SIMPSHBLILIBD BT Senal aleNTFend LOTBBHHET QewL LU L QUT[HeT WBHBID 2 ML)
QuTpLBeTH o oiteniedl.  FW  cpevSImmIBemens  GSBIUIL  eaueniTdlend  TBBLIGILIT(HET
(Metabolites) et  Gamed GurgieuTall LWSTLGSBSH. eueTdlens LTBBSHSHOD LIKIG

Cupib  opiumLUld (WHed Hewev  eueniidlengs  wrBml  Guiglast  (Primary
metabolites) wppd Grewimbd BPewev eueniidlens wrBBL  GuTGLset (Secondary
metabolites) oo QyewiLis mSILGSHHILGSBSI.

wm o ulflaigdear SupliumL aaiTdleng LITBHB Babe|senTel elFCsTdma, SauTdlshsHe,
e g Ul eenTdlensd wimml  CurapauBpBiBg  Coemeuliuplo  CaTomISeT
(PSHETEMLD UGTTH NS LOTBMLI GLIT(HL 6T 61601 ILIH S GITB6IT.

o uiflemisefler euendlensd WIBBHH0 LRCHEBETH, ouenT&Fd LOBEBID 2 (HEUTHHSHH 60
Grry Uk HEHTH U  HMd S BLUOLTHL ST 2 (HhauThHGIaiper. Eemel
BIWILMD Hlemev euenTlend OTHBBL GLITHL ST 6IeTlILIBE IB6T.

rTier  aaiB  DEVHeOTUIH  (PHeT  (PpHeded SewiLPBwiiu’Lgl. @& eUuuiwb  umid
(Uiumeui T gmibentl.”.QUILD)  aTeIB  HUTTSHSHNBHH dGSBILLLG. @& Cprwrelsends
a91Fs a1l gBublL Curgl euedBleurgeniiumsabd, GHOemevd S BLLIGSHSHID LO(HHSHTHMLD
LWISTLBH S DS

ouenTlend OTHBL QUIT(HL S6iT | ABSHBHIHHT B
(PHVBIEMeV  eueiTFend LOMBMBL  CUTHL_ &6
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QBT HB6i UGym_19Buier, 6m60L18LIe,
QuIFTEeIGL 61D
HIOCetm  ©LdleVLD LGgmevlenr, eSluyeleot
s devld IF 195 SILO6VLD, QUIf: A 1eF:
YT
6L L LOGOTERGIT We 1ef) oer

OreniLmD Blewev eueNiTFlend LOTBBLIGLIT(HL SH6IT
BIBLolsel &CITL19eaITUI(BHS6NT,
D HCHITFUIT60T 681 H6iT
BI60FHEVTUIHHGIT omT." Neir, CasmenLedr
BeTSluIenLOUITS  6T6u0TOl6wTU T FmF L]60 6T6U0T6HIGU0T,
Gymegm  eT6u0TOI6TOTU
B FH6I Sllifleor, enydleir
Cleodbigeibeit sreGsereurede A
(HHGH CUTHL BHeiT QIGO0 60T,  (FHT(FHLOl6HT
LeOLIQUITSSLT  QUIT(HL SH6IT Sy, e, QFmeoenBevmerd

&M  eLPeVdH TnBIH6IT:

&fp oevevgdl 2 ulfl cpeudbampiser FPw WLBBID aTellwemaTed BHSHH60TD. BHd ererul
PeVSHInMIHET L0 Caibhgl FlHde0men (LPELHEBIHET 2 (HOUTEITe0 Siened OILIHeLPeVd TnBIS6l
eTILILIBSlepent. Beveu [HI6TIE eUMBHMeNS CaTemi(BeTener Siened HTTGLTeNaBL Il BH6lT,
UB®6T, LUIdmseT M@ Bupdbeld flevmser, lllBGEmeTs Haly BB Gl
CLP6VGHFnBIH6TT  LOTERITOIDTHET 61601 LIV @HH DIVGHH6MeT Renewiaumed CHTaImID LievGaum)
HEM(IPHL U  FHIFSeIH0TH 2 (HouTHeper. ObhH @RHH DIVGHIBMENT 2 LUl  FhISHH6I

uredGissit (Polymers) erentinigalsimen.

&TTCUTenamL Gy (Habsi:
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SITEUTenaBL By (5 ®Hs6iT
FTHBHN (BB DISVEVH
FiT BN BH6TT
!
or@sorm l eedlBam T dhHemiy (B eb6iT ureSlaFm b bemiy (HebsiT
FIT B (BBH6IT 61611 (269mpibdHI 10 Fidboeny (10B& CGuomu’ L
&It b BT BT SI60EH H6IT) FibBM] D60 EHDHEIT)

! l l ! l ! J l

&SI TL6H
gyl stlein
6T 63T 60116 6 &

LT IpenI QLT  QuemLraTd GamprBor Qe p8rr
BDTB B FroHoHmIBHT FTHemyBoeT sarfost UTelFTsSmTBHEsT UTelsrdsas ey [

geor@uwrerosiv wrsol GLmso rrib@swmsiv  shoLTsnapGursiy Gsuiumsivo HIFID Quilg GLrSien smaTsi
RarilFrmso @&reiv
lgpsnaB B
o P - .
GILL@ymenosio 5 BL et Benen b BaT ge mapLgCrTefis
. . gord GLmsiv
a1l By reiv SiLflsoLE
Gl sogpi Bsom siv & 6L T MLl 631

Gluew BLTerosiv . i N
& @y eio Feo..6ur

enr Bumsio

&L 1 6 Glsrm_Lme

(AL B Fed.Cul

@ 6 HBBTET0
@ aniedisim SIBTT SNBTT

&TCuTenanl Gyl (B&eT BT WBMILD HATURITED 6 HMnd Sl (L QUTHL SEMTGHW. @
BT cpevddmpl @  srumil e - Gz  CH2O eeiB  @alovs Sivd @6yl
2 (HUTEHBH. BOHHMBUI CTNINIDBB  DeVGFH6T Oamewi  uGH  asrTlurenamt Gyl
e, @z (CH20) a1 @iiliLiuGadsas. @0 “n° eaewug 3 (pHed 7
QUEMTUIGUTEI DIVGHBENENE GHBISHESHLD 6T6WINITS 2 6T6NG.

BealavGsmens  grasmIBael  (Saccharides) elead  SIMPSHEHETD.  PBENBEF

gndbemImLll uBm LTCaITETESHMTHBH6NT (Monosaccharides), B(HIFTEHHM]T(HSHMETL

Cupp eLanssamybser (Disaccharides) eeiip  smiGurenanL Gy GaGsm GUITSlouTSF
FTbemIHel  ele0ldh  HHSLUUGHOmer. Deneu  @ellF  Fmeu  Oemewi®  Hifled
HOTLINAUUITS 2 6IT6IT6MI.

PBOBE FTHEHMIBH6ET - 66Ml FTHHMTHO:

BempF  gTssmIbHeT @61 @ FThsEMI  Dlevndd  OHTEmIL Fflw
PV IBIHMTGHID  IBHHSHTLH:  GHEnHCHTer0, GEndHCasmerienr Geugdd  eumuiiin(
CeH1206 ou@b. B3 <um siiuasismend OCsraBsiansmed OansGsred (Hexose)
FTbHm] 6160 HMPSHBILBSHBSI.

2 L UBVHIBG ~ Dewenowingd e L LummeTe GehsCaTela  HeTeno
BAHUUSHETE0, BFH DODUITID BHalG SPWILLL  (Pe0SHFBTHE HBDIBSI
aeiGou  pRIB6eT GHepHCaTeng o I OsTewiL L, SiFH o M6l GHHFH  CLPeILDTS
© L6 o sl SMaSHHF CFOSEHHGHD UBBML © BUSHHETE TBSHHF
OFaim UWTUGSSILGBSBSI.
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* HMIGHAH RBMBEF FTHEMIHBEHLD @R6TH DleV6VH EFewi® alewend OCFHTEHHHenensd
CameigmHGh.  GHepdHCsmerd  GuraiBeuBpied  Sieoman®  alwald  COFHTGS
o eienzpmed Siewer e08Lmervde (Aldose) srentiLGdesiper. LgsGLmed Gumeis GCeupl
Foveumplled &S GLTST BHULSTEL Dieweu &L GLTerda&6iT  6T6aLILIH 5 6T360T.

B L LF FTHHMIHSH6I:

o Qrwih BBEF FTHEMIHHET  OmNhdH @ BILMLF FTHIOIH 2 (HUTHBSHI
dhHHHHT._H: FHECITerD, HHGITEOV 6B @H a — GHEHHCHTE (LP6VdHImBI OBMID
@ UrsGLmed cwevdbdnm HweuBpler SemeniauTed o (HeuTdmg. Semewiuyd Gumrg)

Qb peuddmm BT OeuelCuBplul (G Gemeniey gBUGHBH. DHHmIUl  LleneworLi]
FenendbBHTenaF19H LN 6memTL L] eTTLILI(HSIBSI. Bgl LoBOBT(H QUGVIGITEOT

gallemenBarear (Covalent) sihsaIba ML LTGLD.

Qb BOrlomLdF FThsmIb BHIMBUGUUBBI Fozswb Gurg oiFHev BT CaFidsiiul (b
SIF60 2 6o B(H BB FTHBMIH6N OleuaGUIBMLILI(H S eT3e60T.

UTe0| & T8 &6 (HH6IT:

* Qe LEBTH QaTdBEF FTHHmIB, DIVGHENTL  SLETMe.  LITeVFToHEHm]HEHme6r
‘DeneNBHTET  IRIBILD  SIWIPHBEITD.  HewensBandliges  Llewewrlisei  eLpeLD
Lenerl BB QBB FToHBMIHmeNLl OUBB Hewll IFhHeIWTS BFH 2 6Teng. v
SHemenHCaHT  SleLEVS aﬂ@mg,g,mm@g}rr STeIlIL(BL. Qewer Gellli] SGienel DIBBen6.
DI @@&&1@ Qun (QDG\)E%@I&;&BI‘[GDT dBSHHHHT LTS B mﬂmw@&ﬂm@ @(85
AlHLOTET QBB DIVGHBMeNSH BTN (HBHGSLID. GHEHHEHTEL 6168 QMMM DIGVHTEL
LT LTS FTEHBMIIBE 0Fe0a0Geumerd 61(HSHSHISBTL L TGLD.

ueniluller oliLenL_uled LTIFTHHMTHBET B)(HeumBLILIHS BImeoT.
1. Geulliyurelsrasmy®Gaser (Storage polysaccharides)
2. 2 hHOsThsGWL uTelarssami®ast (Structural polysaccharides)

STFID (erOLMTEH)

o FyFlb @wm BFUEGL uTlFTEEmIB UGSGD. DMWGemed, DIMG6OT  GILIGIQET  616TH
DIVGHMeNL  Lieo(pens  emioump SiewwlILnGD. DIBGHHBHHH DMWHH  HenBGe0merd
BBID  DmLGCTOUSYET DIBSHGHH6T HIFH HIHETHMENT 2 WILTHGHMDT DIEN6Y
QUETTES]  euemenmIGeT  OuUBB  FHibeTsaTesd ST Fwelldbslamer.  GhTeulflenguled
LoTCeTOTHMmeN CUBB  HleMendHHeoMM  LTEIIOITE  HenGeOTerd o _6iTeNgl. HIFSHH 60
80 alwdaTlh ey mwGeumermed SLeiH. DMWGTaL T  Benenie] OLIBBIeTEN
SImBeumoLsiger 1.6 &miTuer  LlenewililenTed gBUGBLD Slenendenenll GUBB  UTESILDT
Gaioom@Lb.

FSIFSH M BamsHeme:
HIFHms GCardlliugB@l ouriLrdubd SBwremLiged o sten  DIGWIMQET  HEMTFM6VLI

LWSTLBSHSH60TD.  DIBWIMQET  cLpevdSInmIB6T  SHIFHHer uTedT gFmdleduler  FimeTdHersd
OBHGBHTHL CUTHHSHS &HMH — BV HBHMSH 2 miLTHGa6CH BHBE&HS STTERILOTEGLD.
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BlemensGaTege:

SemensCameeit @m Cailly smCurtemanl Gl ouGWw. BFH alevmE SHIFD 6leTa b
SIMWHSILGHBEH.  alevmGHeT  OBBID  LYehwFseleo  CFUSH  emeudbsLlLIBLD
s1TCuTenaml Gy @& oam W Gw Eb. e SwGer Gusgesr GureGns
HewensGaT@Id @@  LTedwT  GepdGatad (al - 6)dmensg  LlamemiliLsemer
OaTemi(Beiongl. LOHeleT cpeneTll UGHowd Halgsd SmenGosrmer  &H6060760
0560611, 6TVIDL] HMF BITHET 2 6lTafll L DMTHBHIL UTHHISTNEID STenIlILBS B

QaevanIBsvmerd:

OFeoaBeumerd oG UL  Suigd GHEHBECHTL  HIVGHENTED LT 6(h
LUTedFTHEMIB UGD. BFHe B- GHeEpdBsmerd SevGdeT 1 — 4 HemendsBardligd
LenerlIL|genTed @enenibELILL(H  Hewil  HenenHHemm Fhidleddsl STt iLi(Heipe.
@Aemeu  HewiL  FHeTHeNBm  OFeLaBGeoTerd  @empEHT@GHLD.  HTauImiSeled  EHbHSH
OQUBLUGBL BHHF CFeLIBTeY EIPH6T Liw OFHTHOIPMHB  LWGIHET 2 ML UIF).
Slmal  LUMhHSH, Oeaug mbeHTHI  UwsUBD Bl GIm  GFsbaBeumerd,  GlFeLeIBG6VTerD
SIFLCLL oppid QuTHULeBE LwWeLBL GFeoBeur. .Cuer GUTEIBEMEUWITEGLD.

welgHammed 6FsoaBsumenery OFfdbs (Myemidbs) EUIOTH. SLEITEL  HTUT  6uT6mni & ei e
OUBRIGL6060 o 6iten LTdleflwTaled OFeLaniBGsved eleiip OBTHule Hiewewi el CFflds
SUINID  LITrOLITFTTLISHSHOIMIOU|ML U Fal_ (b 6UTDHMS (H 2 SHTJEWID S GLD.

MBLIQET:

maL e, NG  Sudlevmsmenud @8 euemad  LOTGEITEIWTHmeMTUD GUBB &
Bamm@Gom  LTelgTSHMILTGW. L 196 b GCamrGur umelgndseny®. D& DI0GerT
DIfVHHIL 6T Bemenihdl Wus8sT UTedFTEEMIBH USBH. DHST DGl DIVEG
N-ofll 60  GHendCaTFamnaT  elalILGID Bl JaT  O&TeawiL G EhoHGHTern
aPSHCHTAIW  GUTHEMTGD. LFFHeT wB@ID LB  HanisbsTelselar  LBaHanL 19ener
SIMWLEHS BFH 2 HBBSHI. LLehenFHerie0 0Fed FauTaalad @& STenrlILBHBSI.

PbBHGL FTHEmIHEHHETE CFTHME:

SL60BLTer0O®6T  1OBMID S BLToH6T QBHGD FTHHMIH6T elalILBD. HMygh STy |
F60. .Bul. smIFIL6T (L HBHEMIFeD GUgHL HMIF6L el ILBGHBH) H6VHSI
CarHds meaudbaslupd Curg Cu?t guwelser Cut gueisemmas  @BhdEILL(BE
Qemised Fouliy Hp Moy () ewsms® oalpuyandpBg. Bbs Hawalsd SyeOgman
olevevgl  SLBLmer  OaTed  srutsded (-COOH) OGamgduns  ousbenisyentd
SIMLSBFI. Oueligds Cargemen eILGL Gelalmer @BHSGHD  FTHHMIHMETH
smibUpSs o Hasng. Gelalmeruie (6| Fibsmyular OFpBlemell QUTHSSHI
Slmud, QBEHGL FTHsemy EeveTalll LTed SHmIFellell [HeL HIBD  LIBIHIHLLIS
GBIUIL $HEB .

o  FHCmerd PBEHG FTHIMI EEL6N6V.
e BHSID Firebmenyuileon Capley OYENEE: Y ALY allpLIge)
2 (HOUTUGID HIBOTBBPD HSHHOTE B(HbHESHLD
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SHMTAUZHGLEN6V.

e OQummeT  Gsmewi(heTengl. Seneu  Ceumi L
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1960y &bl 61T erOEmIT BB 6iT:
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(APPES LD]

o glaflougmed @eImILe cpaim  GaTaply  Siflevmise  LlenemiliUBml 2 (HUTGWD Qb
(pe0SIEB  emyLleflevemILTG. @60 OHTIPLIL LOBEID  6TeRIGERIUISET DL MHIGLD.
Sleflerogredlesr  emamL grHeniled  OHTGLULL T  6TerOLT  LlenewrlILBul(hé@&D,  (Ppeneadtuiled
STTuTdHeled CFHT@LemUl OuBs pHewi emamlGyr  snituet  FhigdlellaBen  GamupLiy
SlflevmIBeMTGHL. Bever Lfls g Siyfsh S GCuBBeneauwLTS  E(HUILIGIL 65T,
Beouppllert  emaml CyraniTueT  FmESed 4 (1pHev 24 STTUSTIHET OUBM  HeTSHSHe0
Coupupdamer. BbHF FRSIUIET DMATISHHIS STTLETHEHHH ML CUIUD  PBNBF
gallementliy LG Uit SHBGSGL Uhsh mHemeo (Umedllligd Sibleod, ervlefld
SIflevD) CTRIWILD, HILVH GMBHHH R(H I MLLI LNenewili STEILLL LT DIHBE
olIufs mHemev (@l oflevd, aGTelds Siflevd) 6@ OuUWIT. OUTHMTSS HL &
Camupuyset yfle meneouwlenid, eewCeniul Gumeipensy SiLfsh Hlemeouled SmewrlLI(BLD.
Baupped GuepbLTamwTamel Apl Gulpsemas (globules) eramiiLEL.

gFela] IBase:

o (Qgevgelaled SMHA(HBGWD DML  FnpBIH6eMe0 (LPSBHWLOTRT  Q&IBTH  SHLILIG
urerCurediiGeenT@d.  SleflervgTedl 61 elerOLT  Llenewililed  Eenewibdieien @6t (B
Q&P SibleomBaTed eaiBTaugdl BT SIfled BHHESUULBH SDmIGL  LTeoud
Slfleod 6TerOLT Llemewrimml o ewiLmeugdl UmerdCumeliiin@ib. umerounfle  oidlevd g e
umerdBul. QBTGB Hleflerogmelles cpeTBIOISH DLEOFABTEIL 631 LIeDETLIENL © 6L Thh
2 FHoFBaH. BFH BT @YD BBID BT CeUBIG@GID LUGH 6T 6l Eh L&D Hmend
Caremi(Betengl. Felaled Gemel BH DHHHL DDOHAHBGWD AHD DWHH CHiTeay
CFVIHH FolauTsdF OCFwedLL LHSa|D 2 H6 BBl

oL TUI(BSH6IT:

o (Qge0 geleaymel BBID elevmiglemiseie amrTCuraiseiled OUTHIUTHE  STeRIlILIBLD
Fapeomar  SELBUOLTHLS6T  eroeIruIhasCeamum@ld  6hSHHISHTL(B:  OBTeverdIeJTeD,
alevmiglans Ogeodeiler Llenmerdond Feley OFed SGougdm uTdhlefw eumsmws GCFibhs
am&Bamlenmervmalelr OeualFFeile] SpflwuBmle SIS FapTes Qg HBDSBSI.

QLG 6T

e  glafleogmed SleLeUTSH, © WIT elemrenlobamaulled STTUmISmeT GUBB BHewil Fmidledlulled
CaTIpLLY  OLEVHABTeVHGHL T OB DIblevmIS6T 6lerOLT  LlenemrliyBml  GIo(pE@Sei
o (poundaiper. o Gymob, OBGHF6T, SaNH6T, Bmevder, GCHTed BDID YFFeelen
Ooualeam®B  CuraiBeney GBuiBenswned  BHed  HMEITSHHEENOLMLUI  GLOIYGL
QumTmemTed e GevFFlenedtll GLIBMI6T6T6I.

L SBIH6IT:

o SmAHIHIL OUHpeLd  FmDBISETID DIHBI  LeLIMSMD  CLUBB  LPELSHEBIHEIT
ISHETGD. @m Feda o2 e eamiuled, 2/3 ukig Urskisens o s
“‘UCgmlleadi” eteti3  Glgmedemev  (LpeileneudHHeuT CeggmiLerd, GCymammenterd (LPeOLT LeuMT.
WHev @b eterl GQummeT QuBB "LGrmigBuimerd® el HByHeF GlFTeLe B(HHSHI
‘Urslb” el QFmed 2 (hHeuTdSmal.

@6lOeur(m SIOGaIT  SIfleO(PD, ST DIVEVHI DIV HEITEDID DIGV6VGHI BT 6IT6NL ULD
CuBB SIbevTE 2 6TeNgl. 2L HHHe (mamL e SweldF FdalBCabu) — M@
gBu  lCGem  ofleod  e&iim &M HleweoulGeom, SleveVGH  Siblev  HlemeouTGeor
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P 10|

ST ILIBLD. LSBTV Benal SDBLITEL M5 (Amphoteric) G163
SImWHSILGHBH. @0h GSBULILL Senaled &M OBBID DINeVd SHETenD ET6wTenl WD
CeuellILBSHFBH. BbHFH Hewevuled DiH B SHHeU Hewev OUBB VI LT ©juleol
oI DIMPSHLILGHBH. eVl LT Swell @renih eveod CoBuUlL  QFweTHHSH
CHTGI®6e  OBTemigHEHGHD. DouBnled eaim GCpiTder owel, WLBOBTEIM 61T
SWaWTe QHBGWD. BFH6 Hiey WM LD Lmuior@l. Bbhs bHensvenul SIoGerT
oGBS o awiLrds o sabd GUI L plH Bowse @bz Weaelw  Lsie
(Isoelectric point) ey QL.

SIOBaIT jIbevmIGela aueNBLILTH:

srauiliuGl R Ost@llisr samnsg gnu Qe oife, &My, SIHe, SIHUBD
6UENBSHEIT 61601 eUMBLILIBSHSLILIL (HEIT6IT6OT.

Bm G SiflevmiseT alleverLfibal @b cWwevddmml Heny GeueTGuBmill Lenewrumib
Orwesal Oulenl (b Lemewiy (Peptide bond) ey Quwit. @uifenewriifer Guma
Qm SIOGam  9fleudhHer DG CFHTGLI WBOBTEIMBET STTUTSHMI60 BTG LILIL 6vT
alemeryfibad BT  QeuelCuBpiu’ (b e GuienL® (dipeptide) e (maurdmal. e
SIGem  SIflevmseT @bHFHL GUimLB Llmenilienu gBUBSHHID Curgl, wealCarTsHadl
Gumed  SEWWHSH  HeT  FHgeT 2 (HaurdmH. HbHH GBmwsHGL  umedeulien (b
(polypeptide) etery QuuwiT. 1953 &b opewi(h . .LQOJL  SFTEIST eILeUT  Eeiiaede
B UISHHMSH (WH&T (PpFHevled euflenaLILI(hdleorTir.

SL0TL  FTRIST  eeiuelT @eigiedal 6SIB  LISHHMS (PSHET  (HHeVIed
auflenaLILIh STt

ewevartery ..Lumedm  w@mmid  gruTl Gamfl 19510 uewih  UIsHSHSHlet  EJewiL T
Beneo simwliLmer HoeFapsd (a-helix) wpmn B ss6 (B-Sheet) eemwrienu
WATOWTPHSHIT. DIFBETE  DeTseEnsd Gbmued  uflen  1954-b SLewi®
QULDMISLILIL LS.

LISSSeT SiemioLiLy;

4y &FCFTdhemsuledr Gung amyCuUTBamibaefed LI6L SIOGevrT IO LRI 6IT
SluBBiBGTu  auflmguled SImWSSUILLBL  CUIMLB EenewIlILg6T (60D  Hlene
PBISSILGSepar.  @eleuty  uTeloulemL(h FhFed &M o (Heumer  LieTeT.
Fplunssd  GFwetUBSBG — gmBU  (WLUMDTEN  DEOLIenL iDL USBHTH
® (HOMTHBBLD SMLbHSH GSUPIUILL UIsld o (Heutdpgl. glpib $HenndE giLS
CaTAIBID LIHES6T (PHEO Hlewev, @TEWILMD [Hlewey, CLPIBTLD  Hlewev  LOMBE@ID
BIGISTD [Hleney SINOLIL| 6160 [BT6IEF 6UMSBHNTS DPBWLILIBSBSI.

o 6w UG YflevmBeT UTEIOULML({B FrBHeIuled DIHHHBHH HeT Menguled
GairéamliL Beiten Blewev, (WsHed Bemev (Primary Structure) simwrimgtb.

o grewiLmb [Hlewev (Secondary structure) swmwiny, elmerd TGS B6N
Geueiliugiinied  Qeuefwinadl  ewamL et  Llenewili®Heil  clpeold  cLpeudanml
AL Fogwed  Lfeugted CHTAmIFBH. @FHemed  uTedCulien B Fmiglel
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ORLILBIEBE. BFIMe0 HHSGFHHET OCBTEWIL o &HHeT SEMLIL] DIeOevH [
L] suemIeBM HHB 613 BTENILTD Hlenev DIENLOLILHET 2 (H6UTEH60TN360T.

apeipmd LUy @Heweo (Tertiary protein structure) esiiug  Syewimb
Beweoulsvieirenr UgsHd  Gweold  &mewi®  Guoevmemtemiowimesr  Gsmenmr @ (hHeuld
SDLHH 2 HUTGD Smwiy oG, Bsomads  serd  (Domain) ey
SIIPLILIT.

Breismd Lys Bewew (Quaternary protein structure) simwiy, @amBe
GoBulr utedQuliemLB — FESeI®HeT  OFHTEWIL  Fldbdeomenr L JHEISH6NT60
STeLLBSHBEH. BHMe0 e Ouflw U OBHG LISHD o (HeuTdmal. B&lev
o 6iten  LTIOULIHL B shdedse HalCu  Hiwew  SeuGser (sub units)

s LBHaper.  BHHmsl  GFuLBL LIS U  oiBHe (multimer)
eTeuTLILI(HLD.

abSBHISHT.B: OBTHH6T  alnaiu,dHsaTss OFwWOLGMSTE Bener  GHMILILF
gy oBB  QFwed LIHmsemmGh - o ulit et GummLseT  LeGCaup
o ulfleomsenddHd @My gy uBmpIF  Fobseorer  &lenensGHTLTSHmIS6TH
D _ G660,

LSSSeT Guied FifiLy:

uggg)g;%m Buwied  &Hifiy  eaeugk  oiBer  wpluflioren  agaGHmE  BUPLILISTGLD.
LT HSHMDH QCRULILIGHSIH(G6TeNT (G LD Gungl SDIFH 601 S| BH6IT GeusmLoms
LEOIEIGRIRIIEY GMEBLT 23601 L em6uoTL 1L &5 61T LOBWILD S| W67 M 60T LB 61T
glenngssUILBMSTD B CriBEBs. Bbss GRBMmeUT LTS  pevdsnBidei
pLE  SmLbSH  SlenioliL] &@5@66)@)[5‘&) BDempsentdleper. Gamiy, Fevemell
QuTpL 6T,  SIfleVD,  SLeVBABT6L,  Fev  HlewiewlulT  BEHB BT — SLFluienel
Be»&HHEHEHB L Cuiwimer  LIenenilILiGemend GHMVHSH (LPevSHFmemBF OFWIedpSHHF
CF U1 6TmB60T.

CeulILILBSHSILD Gurrgy LT SMhIG6IT gaLlemenrliLmm LTeneuotLIL|B6NTH S
FHiflpevenL Sletiperr. BFCFWeOLITE UISHHer @uied &Hifly ereiuensdd  sliflerdiguiest
DTG F6I  6TEITLIAIT  6)l6TTEh S5 GuTTIT.

WISS5SH60 STeRLILBL LIenesiliL|Seir:

o waim alswrer CoudllilenewrliLi®eT LJHmSHeT60 2 666

1.

manl Jmer  Uemewily : umelOulenL (B gFrdHeduled 2o een  Flov  MABLJE6I
SIS B EHH LD, 15602601 9I6L6VF) BT EQ 60T S| BHEThGHHlemL_Bul
CHTapIHBEHI.  MABL TNMHT  DeWISHFH6T  (GHOBHSH CHTOGISHETHIOUD,  HLdeniegent
LBDILD MBLTNET DEDIGHH6T GHMBHS THTOGISHEEDOULD 2 L Wlenel. 61HOFHIT
L0631 SHEITEMLOUITED FRTLIL 9 WL M) EMEUBLIJ 23601 LT 6meuoTL 1L | JIBLGS B
B EUTLIL| B 6N AUSVIQBBENAIULITES BBHSTID GLIBLD 6760016001l B 6m B U T 6D
eLP6VGBFnNI6N  (LPLILIMLOTEMT  6UIQaUGHMS  [BlemeLLILIHSH SIS 6TB60T.

. Swellienswiiy :  OuienL (B UenewmiliLmed Sewemiing  LOeHeiend  6lameur

CHTGULUSEHSSmLCW B o (heuTdBa. mamljmer Umeoliemnu ol &g
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(APPES LD]

QIQIGITEISL. LTBBEG6T LBpIb Qe pH wiBprisemmed  siewigsasliLBL
LlemewTliL] @& IeUT@LD.

. oLgeL. .emuB Uemewiiny : Heweer, 5HHCwLTenenet CuTeB SIOGCIT  SiflevmIgH6I
F6u..UT GBTewILenel. Bened F6L. .LUT DIeIbHEHHGHD DIOGIT  HILO60MIHETHE G D
AL G @Il F60..UT Senewnili UTe0SHSHeneT SIenLDs6iImen.

BT  OQaupsagn Ueewily: @bl Umewilly UissHHar Simwlemusd $5HHMeUHH
® Hadmal. Camenll LIHWmEET HMIF0  @eidledl  eeubsLIUBL  Gumgdl  Sleumplest
BTOBISGD OHTGUUS6T BT  cpeuddmmideneT Ooumisad Carendder o 6TCHTeHs)
SIMWhHFH FTHBLILGH GBI, QHBES bT CeumiIbGh Lleveniil ererm GILIUIT.

F60..LUT  SlamdbsEpSSmLCuujeien el Geuell  oiFswonGd  Curgdl LTHmISeN
AUMTHBH. DIHAMV HHBF F(HelTHmend OdTeni(h (1plg STl ILiBEBSH.

WeHsms Sifeusbaiear CFrmHemer:

Uremiseled OuiienL(h LileneuorliLsei (-C-N-) @ mUugTed, Uy’ Garmheneiuler Gumrgi
oargT HBD CaHramIdBeE. LUIHdsmIFall o GFmouid memL JTHmed  HMIFNe0F FLD
oayd gLt feo gieflaer 0.5% gmiy (II) g, .GuieLup Goiszm Gogeursds
&H05GWD Curgl, OeulBBBTLCBW oaghT BB CaHTABIFBE. BbHs BHBOCL UIHHnsd
ow 2 o GPuiLTes SHBSLILGSBSI.

QBT sai:

o OBTH®6T elaLImeN GFe0H6T OBMID o ulflemiseied LeLeOTUNTESHEMIHBTE  a6NTH M
mBp  almarsamen 2a&HGalb@l Camenl UIsnsam@h. Belalmearselsd GbTdHEemTen
FemgpsaILEL  Bamomser aenTdamaIBBS GCaFTomseT aeaiubGalamer. OpBTH S Te0
o GaleFLILBL  aueiTdlengs  IBBF OCFwedsaTas OFevgeunsd, eoal&FCaTdbmsas,
Ure&Caiidbems LB@IL B afSHsHLmEeT SHahdleamer. Sl @60 HopauTs, Her
ghnFdels OFHTLIT [Hiapeutes HePD  auenTHnSoTBBE  OCFWEOHENTES 26166l
BbHIBLD6B6NT SLDHEWIL eUTE DiSwItILB a6

Garseamasd OQrwevmet (Anadolic): GpPswels Gurg  &fing  Gamomiss
sl LLupgemer. SINGam oiflevmisamensd OeTemi(p LIHFCsToHma Hiabaugid eerfwl
FbmIseied @O mbH UTeIFTESMIbHH6T o (hauteugild BsTdma  OFwIe0SHEHES
1B HHIBHTL(HBHEMTGLD.

fmzaF Gswevmet (Catabolic): demeonenr 2 ewant  GQuipl seafler  GFfiomed,
gardggeler Curg gTessamiseaiar Fmzpe GumeaiBensy HamdHeyF OFUIE0SHEHESHT6
1B HHIBHTL(HSBHEMTGLD.

OpTHEeT OFesd Qeuell GBTHsemma (Extra cellular enzyme) &mbamed, o (heurdw

Ogevedled  @mppHaH  OeualGuwpl  GCoum @LHHed  GFweOLBGSaipear.  aBSHHSHBTL (b:

Oaflorer  OBTHH6T, Ssvevg OFed 2 61 OpTHmenTas  (Intracellular enzyme)

BmHFHTe0 2 (HouTdsULL L 0Fe06e088W FweLIBEmer. 61HHHISITL(H: Eeirdied 6
OpTHHeian LIGRILS6T:

o SmaHHID GHTen aUgalll LJHHISETTGLD.
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WaF FPw emalevld GFWEOLIL &HImIgul allen6iTu,ohdHH6NTeH 2 6Tereol.
allenerullest (LpI9alled LOTBTIOED E(HEGLD.

Wsab 9IFHeH GBIULF ST 2L UIen6.

alemenr  BOLOUBIUSBGHSH ~ Copemeuwner @ — 2adbGallly  HeNHmSLl
QUBMI(HBGSLD.

Bemel, omHGD  almaIBEhHGHS BBl  easHGallly  BBeNevdH
&MBSHFBIBEI.

o ufiT WILeHHS Wd DHB Slenaled HTeIlILIBLD
Lrsid RUBISCO gy@ib.

CLPELS Fn BIFH 61T aleweryfluyd  Gungy, ® T BBV Qumm HleneowImm
L LIOUMTHeTHENTES  LOTHISEBeT. ObhsH SemLBemeouled Wasd GnIFHw  &Teolo
blsHHIMBeT.  BHFH Hevenul LUl  YBmed  CxrmeuliuBHmEH. DbHHH
GOMBHIULF SBBe0 eab@Gail] uBpsd (activation energy) sleniiLGEBE. BbD
sarbGalli] oBpevlet GCHemeuenwl ailendd Wewev Ged  UTeMB  gMMLILIHIMS
rHNWTS IBHHIH OBTET6T6VTLD.

UL® — gmal Quss (pepuled Hawd OBTHEF GCFuied:

OBTHWTD 2amEGalbslLBL allenarulesr SuILUIGLTHeT SHemieummer (Substrate)

et ILIBLD. I3 LOTBBLOGML [H) MG IGILIT(HeT (Product) s8mal.
SenIQUT(hemmengl  GBTAuTen BH o efen eme@Gaill] sHenbd (Active site) eleis
UGSHCWTH Umeausais OsmTaidps. g ULG — ol Quids wpampuled FBlaplb
Opre GFweong. (Lock and key mechanism) Seieurm OBrg — SenmliGLTmei
Sl BSHHTGHFH 2 HauTtGh Gurg Hemlbummeler SBBed o wiibdhl SenLHlenevenl
SmLbGH  UeternT  allenemOuUm(bLsenTd  OTHIUGIL 6T OBTH  6lhg  IHBBUPLD
Sl WMDeL alBHalSSILGSBSHI.

OpTeHseian QFweneoll LITHSEGD HTYeniH6i:

QBTHBET @60 SHTTWIHEHSE 2 6wiTa] [HILLD OsBTeuiLemel. Oeaulipleney, pH,
gonlioummeflesr  OFpfley, OmETHuler Gapley GumeiBeney OEBETHUlET  GFwemeLL
UTHEGD (PHHWS STIIWLTESGL. @b OBTHwmed sassiupl aleneruler Gouslb,
@ GBI LS&Te0HSH 60 LOTHBBOMLU|D SHenlIGLT(HeleT Sienemel MaIHHl D06V
alenenOummeT CHTediul SjeTemeal meuHH HiTenIbSILIBGSBSI.

GeuliLBlenev:

cpeLdbamBIHeiler AL LOUWTe HFHsNEs © Hab sTelurs B 2 s6Tangl. eeaiCe
SHonLIOLTHeT  oBE@ID  OBTE  cpeudbdamiseT  Couslons  BITHEH  elenestuller
BaCasDd DHSNHHBSH. S DIHHOTEr GFWOLTH HHw 2 FHab OeulILplenev
2 sbg GCeuiLplemsy (Optimum temperature) ereriLiBLb.

pH:
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alemaruier Gausld SiFHsulgwores o een pH o &b pH eeriu@hn. eaGa pH
OpTHuler  simwlienu  ITBPRICHTH  2adH@Gally  HMHIHGT  DIENLDLIEHLIUD
IBERISBH.  We o wierer wHB@Ib Gopeutar pH o 6en  Haweouled GIBTSH
® (H&HEG6MEVHMG.

sonll GumpLsefer Ganiley:

Carhdalu’ L OpTdHsefear Gaplaled, SHenl GummeT Ogpley oFHalss DiHalss
CBETHWTEL omsbGaldslupBl almearula GCoushd DHEMNHESLD.

Oprseier Campley:
OETHuller Ospley oSiFsless SiFslless CBETHWTD 2aEGalbslll (B allenetulle
Gous(plb DIFHHMBHGLD.

sselerd - Gewier wmfled (Km) - opfiwpswd oBpid SiHeT (pohasudhgialpld:

m OpTgular oyl GausdHmaud il  HeMUGuTHeT  GFpleyseried
(OpTaHuller Sleey LLTBTOD @HBSGD Gurgk) Sl B @@ 6UEDJLILLD  eLP6VLD
G BH6UTD. BFHe0 HemlIoumheT OFBley DHHNHEs DHHMHE  aleneruler Geausmld
OIFHaNHaBH. Qemed @b GPUILL  HemloummeT OFpsleney  6llpul o L 6,
alemeniuilesr  Gousld LQULIQUITES  GHOBSBSH. 6leiGal  audFLL SHFH60  Capmessiul
auemeney Sl enLwnadmpg. BsmBE& OGwed ealewenuiler Cousd SiFH&MiLFe0ene0. b
Pemev  GBTHUId SiFlsuls GCous  OCFWeOUTL mLSSTL(HSBHI.  UMTLL SHFH60
oI WITET CousdhmadssTL B BhsL LeTel Vmax eeam GpBlésiiul (hetengl.

CBTHFOFWed @BEI&E6T: (Inhibitors of Enzyme):

QFevevled HTewIlLBL Foo OQuUTBHLS6T OBETHWL e  allewern Lfibg  alenestulesr
Coussmmpsd GHMBoHIpar. Qmel BHDBH6N eaILBSEDBeT. S SHeuemBLILBLD.
slmeu Cum’ly @GhdPHen wBmId Gumiguieor @BHSH6

Gumiy @®HdzsT (Competitive Inhibitors):

SHonlIoUTHellelT DML @5  cPevdHIamIbeT  HemUGUTHBenm®  Gumipui@dd
OBETHUle  omdbGalli HenhHeo LlewemiuBml OETHUlET  CFwLeme0  BHSHHEVTLD.
Amal BuTly @BHEHHH6NT e ILBGH BT IBHHIGHT LTS, UFmIBmMIBHH0 CO,
—  ™al, SIHMI GBS  HEMUGUTHEBHLET HeweHBISHS 2 Fayb CETHWTS
allemmigd  engLGeumerd  Lleroumerd.”.GuLl  siurésmIGed  (RUBISCO) Gmrgluie
Cumly ghsdsemmas CO, wppw O, Jsbdamear. CO,  Blansouied
@malsorsa|ld, O 9FsD 2 6en  BHoeouled GCaupeilswrsald  BHOHTH
CgweLhauGs B@PBEd sMevioTGb. SCHBUTEL godleld 1Yamanl CrmealGererd
OpTHuler Gumlly ehsslwns Smiugl wGTGaIL. SEGLD.

Gumiguieor @GBsdse (Non-Competitive Inhibitors):

87 | P age APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




(Apre L]
Flov  @bdHHeT HMIOUTHET @5HH Sewwlienull GuBpiraligeid GCBTSHUL 60T
Bemenihdl OCETedlemer. Gemal Honll OUTHeT, OBTHUleT eabH@GHalli] HenhHCHT(H
CQUTHHBHIUMSDS HHEHBTD V6V 2MEGAILIL  HeNHHeT Sienllentl LoTHBMIG
SHNLIOLITHeneT  gMST  euemienid  GFUIwIeOTD.  6IHSHSHISBT.(H  SHlenendbamedlenidler
®Bmig memeouled emLHBaul wHCerterd GHTH Ul CFUIOLITL ML DIGLENEITET 6163
SIOGeT SIb6VD LTS &HSH60

goo em / LOITBBIPRWITS SHeembwmLwl  @hddset (non-reversible / ir-
reversible inhibitors) Pyparons, BB SUISSLTS @ OCBTHULL 6T Llenewibal
IFHe  mHGalbGD  UmiLlmel  OIPHH  alBDHeiper.  SeuBenm  [HhEFFHEH6I
(Poisons) eremeumd. 61BHHISBTL(B. CFe06n SHTBHI SHUTFHH0 HewL OLIBILD (LpLge
Beev  grbenidgeanidHHed  mFL BCLTGHErmbd  eubeniGLed  CBTHMWSH  HBHGLD
MFWLMTH DIUINH6T, BHILDLBEHSH ML Gl Fearmiifled GFuwied cpevld o ewiTaluidhs
DIMVBMETH SLHH 2 FHaD SLHHEMNF OFweol alLTgh HbHoHG gmier
(sarin) o1 [BIOL HEFSH GUTL.

Couppibsen @Bsdzer (Allosteric Enzymes):

oo  BGoudFCasmomimer  OHTHUlGT  2adbGallISHHETHHeL  ISEHD  OTBBHMS
(Reversible change) ¢gBUBsSH  HemGLUTheT  OBETHULLEGT  LlenewTeuensHs
HBEImer. Aeleuend gl (Bl CQUTHL B6T CouBmishmHen @HHHSH6IT  6T6LILIH S GTN360T.
dBSHIHIHHT B HewenssTeldled GFweded GHeHEHCHTena GHeEHHEHTOL - 6 —
urerdBulLre  wiBBID  CansCarensCered 6aiB OBTHUNET CFuId FH6HEGHTerD -
6 - ..umed. .CGuiLmed @WpemBlued HhSSULUGSHBH. BFH Uetam L CouBmishsHern
bs358 (feedback allosteric inhibitors) em eBHSHIGHTLLTGLD.

el Gummet SOLIL : (agimoenp Veigm L g oY) (Endproduct Inhibitors):

10 6)]611F[Eﬂ66)§5 LTHBB Ul @L@Qﬂ&ﬂ e OmumeT Ggsrd SiewLujd GCurg
OB ObH UPSILSIE WP Lgmw  Cappissen  SULTETS  SHHS)
SbdImH. Beueutm  allewenOummeller  Cgsybd, Sk 2 BusSHmwH ST
PoISHHS CaTeTdBa. BFH FU QUOMIGHIPOB OBTRIL  HSHDAUTEGLD. allen6mOILIT(HeIT
LWSIUTL B 6T SIHeT  Sjeey  Geopud  Gungl 1wl SiHeT 2 BLUSHS
CHTLTSBEH. @SB WalIGUTHeT HOHUIL eleiml GUILIT.

OBTHS gemewid smyewisei (Cofactors):

o LI OPpTHBEHHE  SeuBtlear  Hpewwwner  GFwWEOLITLI9BSTEHF  Fl6v
LT SHLO6060TH  HlenewidbBTenllder elefll &ld  Ouieldel (PpHed Fdbodevment
&M cpeubImmIHeT el GeumiLLsuTd. @ewed GBI UMBLILIHLD.  &H6oTLD
Slwe &, LTevsl9s CFHTEGHHH6T WBHID Hlenew GHTH 6.

e W Oprd (Holoenzyme) - Lgsb Sedeord LGHS FmpiLen  QFuiedLIBLD
OpTe SIGUT eaemeld (Apoenzyme) - LIS Sie0OTSH LGHE BB
CgweoLLTsH OCBTH.
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o salb swealser (Inorganic ions) CETHWTE emEGailsbslLBlD  alenerasere
GousHems 9IFHBILBSHS 2 56)56Be. 1(BSHSBISBTL(B. &Genmeny (B
Slelsefer (Wpeielensouied o 10D Mmifled o eiten  SiemGsveresT  GFUIOLIT(H
P BN HHBG.

LmersL 19db LHTGHB6T (p(h OBTHuler emsbGalliy OFuiedsd Hleneswrfluyb
&ID eLPEVEH Gn BIH6GIT B MaIH6NTGLD. . LGemailesr S|19 60 6BT60T
LB sanCureniged (FAD) engGum. .liGsmale (weul Liflesr B2) o siteng.
B Lewl mamL Jmemel gBmih OBTeTauSHTGHID. anfld ereiB E(HL ClBTer
LgTerOHL 19 OFHTGHHUND @HIDL Digml DIH6T MIDUWISHHE0 2 66|

1606001 QBT ) H6NT QBT 6vT B em6uTH ST TGV 160600185 1Y 60011 B 6TTT
GFweou®Bd &fod L BUOLTHLS6T  Hlemew  OBTHH6T  slefILBD.  Liev
glemewt  OpTHEellear DSHHwTeuFUIS  FnpBIH6eT  MeUL L LOIHMTS 2 6iT6IT6l.
absHHIHHT_B. NAD (HsCasm yerenn® Slgemeret L BlulbelGumenL ()
NADP, simemr Gprgl A, ATP (2198emdler gemy Limerd. .GuL).

Lrseveons OBTe  engBumensid: enjGurensd  (Ribozyme) sams@alsgi RNA
(Catalytic RNA) eaip oeowpssiuGdng. b ACurmbluseis oo
OpTHLTEF CFweoLhHBEH. g »FCUTCFTIDH60 HTEwILILIBSBSHI.

CpTHsament QuUWT GLBHO (Nomenclature of Enzymes):

uew OpTHseler OUWTHT Deweu oadbGald@GHlh Henloummeier QuUWGITH —
Guerd ety Uet@enm (p  GsTasiul (Gl QuiiLliu@daimer.  abHHIHHT (B
oTdHBLed a3 OBTEH TEGLTeD  aIeIB  FThSemIOU  BITHE  UGSIBSI.
SImLBeverd  HIeMLBeuTemery HITH LGHHHMSH. Sermed Gyesiedr, flidler Gueimene,
BeBE@ alglalevdsTELb.

CpTeHseiar euenslLT®H:
QBT H6i Sleumn3lest QFwevLpemMU 6T Slgliienuiev N AUGLILBHENTTH
QUM SBLILI(GSHSLILIL (H6TT6ITET.

QBT &S 6iT CFweoLm® allenestuller dBSHBHIHHT (B
Qurg&F
CFwed(Lpenm

S HIGLTLBCL610 | otberigBamis — @BHd | Ay + Box — | 19maml GrmeglGererd
16 6aT 61T Aoy + Bieg

lgmedtery.”.CLIGTe | SiewwIs BTGB | A - B + C — A | l97mesied  oiflGesrerd
Qb esamBed QhbSI | 4 B_ B Limer0.”.Gui
LoBOMTEIMISEHS l9mesterd.”.CLGTer
HLHSHID

emamL GrmGeverdaeit | mifeir epeuld | A — B + H,O — | O&flomen
SHenICLIm(mHener BIMB A _ H + B - | OBTlae
L&SHSH60
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aBamOIbGyerd 1) eLPELSHEn NGV (HH S nBamGIbGyerd
OB
SIIHH6NMET  CFHTEGLIenL
LoTiB3), (PH6d
PGS EMIETT  LOTBMIWLILOTS
BJEWIL TAU6NS  LOTHBNIFH6E0
biflenerrd GFTdh&MLO6D 19 STTUTSHENI G060
GouglliNenemilienLig
160119 &85 63T 60T

QawedLIT® allenatuier QUTHIF Q(CF:¥::1: XAy M)
QFwed(pem s
ATP  ew oBme0 | A + B+ ATP — A | DNA eneuBserd

CLPGOLOT S waubaIl | - B+ ADP + Pi
BEAIT Goug)

LT 60 6u0TL 1L & 6 61T
9 (HeUTHEHHEV

OBTH BN LIWIGTSET:

A CLPEVTSHTLD Lweitum(®
umdlerflul LIT&leL6verd o ufiflul Fevemeull QUIT(HL SH6IT
UG 19Guien
umditerflul LIT&6060610 LNy @Lmerd SILIT Fnml
&eHHEHTerD swimfliiy
aBamOIb@yerd
Leheng BsudBL 610 &6HeaIGyTempdlerd | euTEHBL Tem6rD &HeHHGHTerD
LOBMILD CapevaGLTaTS
Flen 55560
LI ERNON) SLErGILITRSI606V61D @BUIWINILILC L
2 BLSHHUTeD
GleueMGuIBMIZH6ED

leBsomAwIByerd:

o MBur puydelGum yrs @&CrmGunCGamier mielenws wGeomAlwiT GF&Hd a6l (HHaI
urgIETSEBSE.  eCeomilwiBrerd e MCGuT MwselwnT UIHD G DSBS Hleol
lpgmesterd..QLIGITerd (Terminal transferase) e1aipid  SieNLPGSHEVTLD.

Bujdbeisd Sibleomiserr:

e NDA wpmib RNA eaumen Sm oumd pHuydbeids DIbURSET 6I6ILmS BT
9IGeumd. Beweu  SLIbLIGH 0 GFeveden Hluyddlefweielhbg LIMH0SHBHSLILL L 6.
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OF60&m6T LOBMILD emeuTerv&eled STeTlILGUCHTH SleuBpleir JY  OeuafLIM 1M Te
wrysdh FHLmisemend 6HTemt(HeiTerme.

Wenglflg  1uiedaT o et wHeded &Flp OFevellen  mluydbeiwerdded(hhadH  LTHLO6060TSH
QurmeT LIMN$H0505HHMT. DISBE& “Hludbeler seim Guuwifll L.

e DNA wimib RNA puseiCurent (b6 emiuBGd @rooded @ mbal CHTeaimib
&G ToTGD. ealbeur(m BluydalGumenL (Blb @@ BLIM&T ST, 6@ GuewGLmerd
ey BEBID @@ UTern. .CGUL 6IB  (aIMI DIVGHMeNdH  OBTeRIL &I  Limerd. .Cui_
BRIG60TSH, BB EJeniBhd (NBLJRer &My, CuUemICGLTeD gThdamy) BaFMbsh LGHHE
BusefCurens® etetm GQUWIT. enpblyeet SMIb @b LuyflamesCar (2 suenemwmissi)
Oloevgdl  eh  LUMbligemmasGeur (1 euedenwid) @pébHeond.  Lluyfaiseieo  @yeni(h
aumBH6T 2 oo Sligenevat (A), Geutemensst (G), LIffligeiiseflled cosID GUMBBEI
o eitenenr — gl CLrdleir (C), ewswidenr (T) wBpid wgrdled (U).

DNA - eau RNA - aledmbas CoumpuBsHEid (péHEBW U6 DG
MBLJMeT STIHIGmET GUTBISSHHTGWD. DNA —ailed wgmdled $ely oiigenerer,
Gaurenesiet, mFl GLrdle, ewHwidler (5 — GSHHed uPmdled) LUl bl [Fegest
SMmhIBeT 2 eemer. RNA — aled spwdaT Hol]  DIgeneret,  (&6Tenere,
L BLrdled, wgrdled opFHul  mBLIMeT HMEIGeT o eitener. RNA —  afed
E0[BL_JEQ60T SITJLD ey GLimerd FTEHEMJUL_ 6T FHLILT6m6v01L 1L T 65T €LPGULD
AmeaubgleTengl.  aemmed  DNA-aled  pumdaienyGumed  FTdhamenyu il 6st
Bemewibleengdl  (ewyCumed Fhissengulledt EFewiLmeugdl SMTUEN(BHS @
pHerimer GeueflCuBmBLILIL L &)). BN STJD CUeHICLTe FiTdHemIujL el n
—  SHomensCaTengiod  Lleneuilillemed Semenibdleinengl. UTen. .CGul QTGS
urerd.”.umfle  SIfleuhHedhHpbH  CUBLILLLG. & FTHHMT  LPeLSTnmIL6oT
umerd.”.Cum emL eTerOLTLIem6ATLILT6H  cLpeVLD  ER6m6uuTHEHIGT6N S

mLBlusefGuTenL B oBpid uTedBlulsefGuTenL B 2 (hHeuTsHev:

Bm PuwselGumenL Baer 3'—5' umerd..GuUT 6TerOLT w6l (P6OLD EeN6mihdl ML
B befCuimenL (b ® (HAUTH M. DI Bl S eMGuITenL g6t 5! (LpemeoTuTleL
Benewibleien UTer..Cul. OFHT@GLIL oBOBTMH L BluyseNGumenL g6 FiTdbsmyuled
o siterr 3' (ewenuiedt  HTTLIL T 6TerOLT Llenemtlienll gBLGHBISmer. QCHELITeL
U el BHusbeiCurenL BdeT  DbHHbBHH BCx 3' - 5 HemensCarensigd
ewemtlienL gBUBSHHL utedBlwsefCumen B Fmided o (Heursmgl.

BluyselGuirens® BugbefGuimenL B
Qb S FTbemIULT  GSemenihdl | HlupbeniCumamns (b LoBmILD
STt LGS BSI. umeroLimfles SiLfleold B emenlbg
ST ILBSBSI.
I(bHHIBHHTL (b: I(bSHHIHBML(h
S1UCeuTTen F 61 = Slgenertell  + | DlgenerTedld SILO6VLD
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ey Guimerd 9|19 BeoTTemF 631 + umeroumilds
SILO6VLD

GouBaeangaT = Goumaret eyGured | Geumeaneid oiflevd  GeuGerTenden
+  umerbumfles sdlevld

MEFL_196ML_ 63T gl BLrdler  + | mFLIgenL 60 S|Lflevld =
ey Gumerd oIl IgenL et + Lmeroumflé Siflevld
worsenimaliiemL el = emgswllar + | wilewLelds oufleod = wflenLer +
19 81 HenlengBLITerD umeroumfles  &jflevld

DNA -aiar Sienioli:

e DNA-alat geowlemu X — SHT UgH  aedJHmeoule  HHeale0HmeN  LUGTLIGHSHS)
DNA wrdfleow o (haumés@asBeg o DBiHmeninsd  SHhHHTE0  eUT FeT  LoBBID
AMsHBGEH 1962-b0 opewi®  Oomiled  aflevddlaieval e Caibgh — Gpmusd  uf&
oupmslILL L. Gureeden. . .lgmhdefer (1920 - 1958) eeueut Oefeuren (LpHed
LYs aumIsemev Fraslener DNA SHm@gmer enwliliBg (WeienCy o (heumdaleTi.

GawUf mxer, GCxeucigay Garmemend &L HFHev CFUIsH Suielear cpsod  GeyLberd
am ger  wmmib  CUgrerfled &l DNA-aler  @rientd  HmHGF  Hihei
SilBETar  OTHN®W  aIYaIMISSEIT. Ufalens oiFsb  sraiuGnd  DNA
auenawmer B — DNA ufel cpevdbamm oiemolil] Ssen@h. issilar @5 DNA
ufledr @J6RILMD [Hleney DIEDLOLILITELD.

Gxiberd euml gl MWD ..LgmeFled FHfdPSler smSHHIIUYE @G —ealler & LT
P salCGurenL B  BDemwsEeT @ OUTEH DFMHF  aueOTHF  FBN  DIHLDHSIGTET6.
Baams HHGHF amer SemwliBu B - DNA uled o etengl. & Senwselle e&in
omwhHy  HuysballCurenL Baelear  Demewibenme)  SHTJHIGTI60 © 6Tem  NBLJEI6H
LHenewiliyser, BbsH O Sempsmenu|d &l BuIHunes mabs o sadamear. DNA —

et PuyseCurenL Baeflled  2'poydbalangGured  FTobdam) ST ILGEDBS. &6
@rewiLTeudl  &Tueled  emaplgrdenied  OHT@UL  BeveonHBULCsH  DeBEHS
SMyenIon@G. Gewewt Ca@Hd  SMImIS6Tled Dlgenerte LOBEBID  MSHWILO6GTISHEHSHS emL Gul
B el Jmer LlemeullILsenbd, @GHeuTeneier LoBmIb el CLndlaisendalen Gui cperms
MABLTE60T LNen6mILIL|H@HLD 2 6iT6IT6.

1949-®60 gTalledr FTTHT. L1 @6l SHSHSHIIY @h Luyflesr e LIfligeni 61 EenesoruLd.
o18zx8umed  m Wlyesr @k HuyfGamp Semewiub. SiFeid Sigenerst (A)
omzwiioi e (T) Qenewwb, @Geuremearer (G) Genewrui.

GUGITL BT &Hmlerd  devflenwIF  FMheH  WelewJerd  alevddleierd  BmId  Gymamedlen
Sgmeidleflenr 1950 — 60 X — &FT LIQHIMIEHME0  aUM6TaBMmed CBTawi®  OFuis

omuEd cpeold HenlHm DNA siemwiiler Qauiipeamn (pea|samen Gauafuil LrTabei.

DNA - afeit Apriiweoseir:
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CHENNAI

Baa @m @mwp O - 3 Hmaguledy BmhHTed WHBOBTEH Aewpuisd 3' - 5' Hosuled
QFeoaid. aTatiBeu BH BMPBEHD GIHT EENEUILITEIMAILITE 2 _6iTenar. D' (Lpeneoruiled
umerd.”.Bul. Oar@@ub, 3' weeauisds OH Qstgdun aremin@i.

&M Bemeniseled Bmbal sissmser 120° gmadw GCaransdeund 240° simevd
CaxmambHed BLigd OETaigmbGL. GnIFW Caransder sMyemionsd CHTaimieug
Fmpl ueiTembd iBevdH BamemdhdHev CHTEATBIISH (LPSHETENID LIGTEND 6T6d LB S MBS

gaGeurr Gameiipd 0.34 nm  smysHed  DmWHAGLILSTE  SFHellar  @eiGeur (s
Hmiapd 3.4 nm Bemd QEBTEWIL & BTG @B HHOUHD 10 &My Eeneuicbei
o eiener.  @ruewiyseit DNA —  aled ofsworss Hawd B - DNA e
STenTILBSBSI.

DNA s@mefar ol Lib 20A HAD, DIHFT GOBHSULF  alenene] 4 A LB LD

o eiengl. X sHT Ls SepwlnUs STabCUTE @k aBp sBpusBe (360°) 10
&M Bewensel CHenauliLiBGougd GHflul aumESBaI.

HHpSGFameear OGeulin Susbd HmeshImear WBDBID STF  Dwevidseier  @GnBILLI L
SHONSHHAMD  BDouBens 2 aTenLsHwg. 1. QI d HHGFSHHET HenmayLBoHHID
FMIHIBEDHD:F SenL Cuiueien emamL JegeT @eneNILILG6T 2. LI6D SHTImIS6T eesier (GLoed
R&IB  OHTLTHOSTNIH  HHSFHMHET DFFABGHF OCFRGHHHTHS ST ILBHS B!
HHGHFFHHET DIBHDHD 6TELHLITT  Fnl L MIH6IT SMHIGBEHSHH LG  CFHTLT] CHTem(h

(TT -TT) gy v g HpaFaimenar SemwilBeg BamesHBear oiefsSamsl.

umerd..Gur L eleOLT  LlewewiliyseT B HHGHF FHEHESGHDH  BHI(HEUSHHETNLO
SHUBHTG  Slmeu  euellewowter  FaLLlmeniliLiEmen  gBUBSHSHIMSTED, LTV
pusefCurenL B Fmideddd aedenould, HleneLIL|SHHaTenOUD Si6d s eT3e.

HefasGLralifle gimeiser - DNA — aler Qreni Senpsel HHSFHHET Denoriled
QeICBTOLTI)  Lenewihdl STl ILGSHBEH. BFH60 @eInlell(hbd LBOBTaETeNMB  66flged
Ufés puursamp steurliLuGSpg. @5B@ UefhbCLreailles &iheTseT elearliuBaenmen.

o ummefféamenser - @i DNA Sowsebd @aECBIoLTam Lo 196D
Bamanihgl  owpgieenar. DNA Qs @amiledmhal wBOBIEn el
UMl éslUL &amguISTS SIMLOH B (TH &A1 60T. SENG)) uTgTefLols &(HEITH6IT
6TGUTLILI(H &5l evT 3 60T.

HmGamelar @alanm aBiBen Bl Guulsian amsmss Gatan DNA A
- DNA, B - DNA wigib Z - DNA eae1 @i aUlgaubisentea o 6iene.

LIGUOTL| &5 61T B - DNA A - DNA Z - DNA
H(HGHFF(HET AUNHBH6I AUGLLIL|MBLD aIeLLIL|BLD &L OmLd
H bS5 s@met ol Lid (nm) 2.37 2.55 1.84
Qal0euT(hH My ewentuiet © ulje] 0.34 0.29 0.37

Qb (WS HHBLUUSIHBEG 2 6WIL e 3.4 3.2 4.5
Ozremevey (L Beveowenay) (Nm)

93 | P age APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




B WS  FELUSIBGL &My 10
B)en 616N 60T 6160016001 560 &
(PSHETEMLD  LIGITGILD 6L eUEMLDLIL SD|BH6VLDTEI ] SHLMLWITEITS)
SLPLOTEIT S| SHOOBBS
FmI LGITeD 6)IgaI6emLDLIL] GBIBH WG] SI|BH6VLDTEUTGH] GBISH W]

OHOOBBH SHIPLOTET S OHOIOBBS

RNA - ailat SjenioriL:

ogBur  Pluysals  oufeon (RNA) eeiug @® Lo SiB65E (WodamBreh. B
IHSSGHWIES, GBUIG Bésd, Iyl umiLsalsl  @WHEG (WeB  BBID - efer
Qeueliim®  opw ueBaum o ulflw Baweaseled umsTBm@Ema. DNA — Gand
ouigmauley RNA gBomn S o el wigl. BeneowBng.

RNA auensseir:

o grgieu RNA (mRNA): oufiGeam oufloomiseied ShboH LISD 2 (HeUTHEeUSBHT6
SNleBISHHeoH6eMeT HEHelemerl OUBDIeTENE. @& WD HeveowBmal. 6lFeoevler
Gwrsxk RNA = alled 5 alwssrines @& o eengl. LCImGsMBwm (haeflsd o eiten
MmRNA  (utedfledlgrealld) wew  UTIOUL L BasehdEsTen  GBUIG  euflenaser
OB TewT(HeTeNHTH LD BTGB SBSI. wGaMBGwim” B aerflev o _6lTer mRNA
(BonBeorrlerdL_menflch) Qb LTV GILIL WL (B &5 6TH b BT 60T LOJLI& CauigHulenerd
CBTRIBHTNHTHS HTWILILIBHMBSI.

aLbm RNA (tRAN): araeu RNA - aled 2 eatemr wjus @Guiient  Gomg
QuWTHE WG  Hudlevmisemen  mICUTBFT(WHEG &HLGHFH UISD o (Hautd Bl
2 aFpa. B Wsaybd wolsp elfleuter  apliufioTen DLWl  CHTERIL G
Ogevelelr 15 alpsath GCau Gelumapemusd SFMHD. DHBH SOIUD Heitend GUBB
RNA @aiaunglb.

oyBurBamosd RNA (rRNA):  eogGun@gmbaemen o (houtds o sy  RNA -
Bz, GFsvelsd 80 alupsarh RNA @slaumaemwd gmmb.  eyuUBFTibaeMei
SHWEW  DVGHBEHHG g HaUSmBHH HHD. @eweu 120 apghed 3000  eresim
6763016001 &> UT6D BlusbeiGumenL Baener Cumm LB&FGFTLORIBETTS O _GiT6IT60I.
BaupBg i odaiseT oHs Hewevd SHeteno CuBBeel. ealBal myGUTGFTILeD RNA-
alled 1oJL Ul SLUIeBEHGHEG DHSHD LWGTLIBHE 6ImBe0T.
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