o eraGeon Bupsd T waasst, Gluysefles oibleos G
s dulearer @ HluysafllCuren_Bsafler Renl Cw 2 erer
GenemsiienLs Hiewma.s@Hb Bu,sefGuasst gu@ (L 6.7).
& oanGlr AusallGuasst, Huisells giblens Qgr_Men
ewwsSesrer HuysaflCuren_Daefist Gent Gui 2 sen
WenemTiienLs glevurg&@id BluyaafiCusaser oy @Lb.
&G BluseflCuasst, Guoeb Gres () amewral
Wflsasuu@dlerpen. oisneu,
1. DD Senp DN A Sl 3 (pem sorudl 60
eSemerfluybClprdl e 3' staGeror HlusefllGueavass.
2. gnemn ey DNAs 5' peneruled elewesryfuyb
Cpndlae 5’ eraGern HluyselGuievsenr.

Qurgieuns, @ns G CETSsemerun ureGLr s
67610L_GreTua 6N sTESTMILD 2EHLPSHSEVMLD.

|< 3' e&Gavr BlyydefiGuisis eflensoyfuyb G b
O —P=0

‘4 5 egGeron EysaflGuen sllsmemyNyn Sb
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TN (N' :otiF <es) - wu( v )

Bis Qrrdl Blu,sallGuren_Haenear Brmmu@Liiler epeord
sisneiuw  BusefllCurame@aammaan, seaflo ursGul
POV ST M HETTH D FlenS&HEng. o

umerouGL_ero

By saflGurenLHasr —P B, sellCunene® + unenGui_

BluysafiCurfiGLsvaer (Hu,sallGurans® ursturflGeosiv)
Gupanflw peopulled e (meunan HluyseflGunens®ser,
e Cdlrdlasiu@dlerpen  oeve0g SR &SETTSHELD,
FiasenraenTaeb feng s (hdl eme.
B, seflCundlGen
BupssflCuirena (. » FNEHEDT + SMTILD

6.3 RNA e mearssb (grrarsvdlfliser) (LigQuibhGse)

RNA 2 weungasid, DNA 2 mensasamsls Gunerng).
spemmed RNA epenmy) euenasenst (grg RNA, @unrpm RNA,
AGurGemnwed RNA) e emrwg. @dle WANbliger sapod
smgwiblefin@l udle wrrdled e stong. Qs eumaiic gy
DNAemran Caipiub@dpgs. DNAMa om Seapeow
CLLiGarlLras Caram(®), JHSDG DenerTUITET STMhEET
gwanl_rmes Wemeorifles epeoid Gememiss i (m RNA
2_(peunsstiLbdng. Baemens GeweuBigs RNA LnefQwGrsv
sveoren b GlmTdag DNA LimeSl6lnGretud@s Caemeuiiioug Gunen
e HupseflCuren_ B qenr urevGuLseEmn, Mg (o)Mn?
giememasirenilaenn Casmeulipdlemnent.
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Aqvnsﬁ‘rsfuaﬂrﬂd&s&w

DN » RINA
n ATP
+ RNA AMP
n CTP + DNA urelGlinBren CMP
+ > GMP |+DNA + 4n (PPi)
n GTP Mg+ UMP | n
+
n UTP

Qeweour(® (Mechanism)
rnesrevl fllisesfley epestmy Flemevaer 2_eTemesr.

1. Qgr_sa Bewed 2. Glgni Hleneo 3. (e Hlemev

o 5t . [Slemev (Initiation)

m.Garenevuded (E.coll) edveor byuemssepb, RNA
e QwGrev stearn @nenm CErSlulien epeod rreTendl eyl
Qe dlenmng. @ns CanrCeor Qrrdl Lyrstavdflismend
Cgm_miGausnE&HS CaemeuiuBSma.

Gueiid, @Hlesnsn ¢ anyewfl LCrnGwrlL i (Promotor)
LGSlenw seiTLnal, i rreendlfllss Qgm _mie erfluenowns
i@ eudlsding. LGrmBafGun_ige, LGoum o aryeamfser,
GeucuGeumy GG LT LGHsemne sevr_Blu e gea|dlerme.
(. Ganemeowiled, GLingeunest ¢ snrenfl 570).

BTHUS PSE0 Mg Remenr snymisen euenyulleomest
Sisnellensst 2_enLw LGrmGom_L g n@dlulley CanrGeor Glpnd
Beverngl, NEODGS Spdlemsuileo  (Down  stream)
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Lyrestevdlfilemens Qsrmi@dng. Sream@ m §enev
amymgen GlaneoL euflema GG L fl6b 2_sreng). Bns euflens
LUGrnGurlnt uenflenw Geww (padlwunrersrEn. e
speubleunm 2l Neusaflen b seareu (Conserved) oys o_smerng,.
p&eEwLs griatsudarungn Bu,eeflCuremn_ (B +1 serm
SjempsalILiBIb. -10 wpmib -35 @L_rmsefled, sreug 10 wHHIL
35 Qememranyraise SLmdlus G Hevgulled 2 LGTmCurl_Lmi
eypevasmast (Promotor elements) 2 emenesr (LL_1b6.8).

« L.~ -3(Elongat’ .a)

g rrssrevdlfllgen Cam_idlw Yng, o syl GaprGeor
QprdlulleSmuba GULE, Cart Crprdwrs (core enzyme)
(o,B,B,0) rppwenLhg Gr_iflenssge tlesodng. Sbe
Gant Clprdlufet ppeoid LIBVLIGUITESED Bl GlLm Elngl. HCrsawbis,
a srresfllulled @hss S e smeargl. (PSeSled g rreavdieny
Qensiu@n Blu,saflGuren_@ Gungieurs PPP G (o) PPP A
<b&b. @is RNA umeflewGrev RNAsme 5 3' densulen,
wresig AGLTHlw,seflGuren_® 5 Lenr urevGuiassr (ATP, GTP,
CTP wmmib UTP ) epevs snyemllaenens (Precursor) Gsrevor(ph
2 (Heuns@&GHEIDS,.

2 meumg RNA elleor 3'-OH (pewerr, 510 S8 sumbd
AGunBluysefGunenL(® 5' L_eny umenGuiiger 5’ LmeGul Hi6i
Gampag 3' 5" urevGun snL_ eevi SlemeswTLienu esHUBSSE DS
(ui_ib 6.8) RNA uneSelwGren, RNA QL1b8Ger_ wommyjbd flu
RNA g dluemai Geibgl ((psan (I Qungpsn (ternary complex)
2 Engl. Genwpast ANBg qrmessvdlfligen pLs@n DNA L@gd),
wrresevd fluger @bl (Transcription bubble) etsurliL(Bib.
(LL1b8.9). yduw RNA QL in9Geri. DNAGenipu|_es1 Qenewri
Heneownmn BenHleneowiremr RNA-DNA seligg smenen
2 peuns@&mg. Wne wrremsudlfllgss Qgmmb Gurg RN A-
DNA gseolilfleSmmrg RNA g,iuéﬂ:ggm GAE gL igrresevdlfllige



GBPaG ey DNA Genwpaer fGa0, qrremevd flsesn
P&HEa L RUCLNEaT Baihs D@, DNA Qenpast Genewrhsin

snewoTLiL(hidlestmenT.

DNA Q_wbiGer_iggiemer Si(0&8 smi&SHim s, Qenemmwimest
HluyseflCuren_ @ e araumdlenn ACurhluseflCuramL_Lns
CarhOs@asstiu@dpns. @nhasu uLsHe e siaimdleam
BupseflGuinen it UTP, oisn@ Geneswmwines, Gl blilGar
DNA&60 2 6men anrggLenr Qememrdlpg. 3'-5' urenGunr eoL.
stevL_i WememTiy, BHupsefllCunsmPaeafldr @en_Gw ghu(,
RNA smdledl 5 3' dlensuieo Qarruu@éns. e PPi
eflevaatiL@dpa (UL tb 6.9).

DNA DNA
AT (e @b 9Csm_
Benp
@;“’9 RNA@Gemig .,
5. ‘n
7 T e \
Lo Lo~ o
[PRN H /H i\ H H
e o o paL 9 G
"N
¢ ° O gH - - b_(ln-’ . N U
S\T' M *\H_ _ H A
oH OH OH ot
1 nR.B8 T NA NS U" ;'_-U d 0.



S 11.676TT. 63,

Qesire:
ure@QGreto B’GUTGTI)@&DIE-Q. o
L S EAETT
BN . Clam_i&d
. - Bin ‘ .
: ; 8
i g
3 zl \m 3
i \, g yrsmerva ALigss
' Qsriiflemes
5opp N TN g Qe
Syt Glererei
LSS 2 (HeunssLiuL L. Bevp
31176763767 @emip
ui-ib 8.9 . . Nd ' lser @Il

Srilen ,e_ﬁ@@é&@érr DNA, @epasst Qg DNA
uneSlEwGrsn Gprd wHmid DNA GlLibi9Gem_ Genpullss epeuth
RNA Sydlenws 2_heunsd@dlms. 2 (peainest RNA, flemsowimm RNA-
DNAselIyéE smema Qma@n. et DNA Genpast Qenemihg
1Setr, RNA g6sflGwi 19fna eS(H1D.

wpige Blewev (Termination)

wpigey Hemev auflemesnw (Termination sequence) gjemi_ujb
QuEnT 1g FesTeelfl e 6ot Qar iflpg. Gungens, (piyeayblenen
suflemeullen sjemLwnemb G= C siflaperer LgSwungn Gsemen
uneSlesiGmid sterrr. emas ClarLing A=T flaperer euflens
QmaE. DNA urellanCriedlmpg e-®erer RNA  sw
Penewrum@bd (Self complementary). sigenmed 2 L Upb @@
G= C pmib 4(2) vmg,g)@ CupullL. U armrugst Clamemr
anetTen L 2msl euemena|l U@GdHeow nuBSSsdHma. seoeon
grrenavalfllgayb ametey LGSlomw aDuBSS (Praudlamey,
SiBNEGL udleons wHEDTWm yrswrer “Grr” (Rho) yrssdlen
e gyl s, (pigeyblenew auflensemws  sewTBlhg
rresendlflligenes (pigeyné Qawdlpa (ULtb 6.10).
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“\
/

/C

O—0—0—0—0—0—F—0

—Q
\CD

O—O—-0—0O—0—C

s — LA U U-U-U-oHY
#8610 . - "RNA » uy
Qs . el eues. | ¢ L
wrresendlflis. " 0 T or - Tarb o ) ym: . (Post

transcr’_‘ional odifications)

LGrmGafGuwm_(Haeafled menL_Olmib wqrrersodifl Lgeasi@s
Wesr pemL_Gumd wrHprseEhsE HCrmGaNCungs sng RNA
Gaemeuiieudlevensy. LGIMCaANCWN_® g RINA ppenmlup
wrrsmenvdflsase ¥nG apu@b wrpprisst Bepbs WnGs
gngl RNA, @Lwomp RNA gpupenwins 2_(meaunssiu@dlemper.
w,CarfGuin_ Glesvaefley 1qrremsivdlillizay el Ser Camemhd
el emenlunpemen (pgesremto iqprsorevSl i eTestmyid 16T emen
LI6Y LOTDHDAISEBHSE 2L L[ (ppend Hlanedemiu 3snL_dlmen.
B nnn&H N @ se g rremsdliflligss|deE LWe bbb wrmmid
sTeTm) ClLILIA.
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83! CRNA g .22 w7 LU0

u.NA mc :cules)

A

Gorfloluwisseyse (Translation) ey gns RNA
SLpE&SETBTL LDTHDBIS EHSHGHETETIS DSI. B 6na,

1. el &smelsd, 200 (o) 3i150® Cupul L oqCenmenssuger,
ang RNAefew 3' (pemesuiled QememtasiLihidlesperr. B
uredl A eurev (Poly A tail) etesran(Bib.

2. wsdCeopmbd Cleunwiiuil L @eirenemen BluyaeflGuren(H
5' wpemenuiler QenemraasiL®Fng. Qg 5 Qs (5' cap)

eTeuTILI(HILD.

3.  3ugenemerfleo N° Q_gdled ClngSHGeopmbd Glewwiu@dng).
gpsmeo @genr uenll  semorLdhwinieflevened. @iitiguing
ang RNA gwirt fleneoiu(ssiuGéEng.

5' 3'
Gling e Qg mind] Lresl A eured

swmmu@sslim L mRNA

8.3.2 )it p RNA epessamsar swuriBleseol
u@g; . O (Processing of tRNA molecules)

Qumbureonsr ClFevsst, 40 g ev 50 geflggemenio
2 enl_w @ wrmn RNA&senens Glansmr(stenes. @iks @L_wrhm
RNAsser, Gungieurs Herwrenr perGeormg (Precursor)
RNAsasallemha, Gprdaaisr e gseluyer 5 wpobw 3’
emeraetied o ater flev HlupsallGumen_Haer Gésiu@eaigieo

2_6u0TL_MElesTm6DT.
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301 ¢ e w 51D

Bdleo NGurfluysefiGueny D (RNase D)erewrenid Qipndl,
RNA eflétr 3' (pemenmuiled 2 etar Glanssmenl eamdl euemenen o
aetoLlBag, CCA (penemeniu 68l B)(H SMmisEhaELi L9NE, Heus)
Qeweoun_en_ Binssdng. 5 wpener sumi Clawwitiu’ L Sng,
Beauelm srmrsmeatyld QropTd damsading. @eeutprs
2 (meum@ RNA & Pre tRINA ersormy Gluwir.

5P - e, 2l

NGB w,&eaflGuisn P (RNase P) stetrp Glpndl,
5" enssulgsrer, Coemeusadlawnen Hlu,sellGCuran(Pasmern,
steooGLrr Bl seflGuimeneug s Slerelleit epeuid 2 emi g, efuiren
Sienejsmiiu 5' (penssienwl HlensoflnSaifng.

« _ordlu . e’ e (et ¢

2 (HLIflw sryhisener 2 (haurs@eaGs @ wrhn RNA
swurmu@ssseSear @mndHlmeowngn. Quwrpn RNA
epeusaniled, Brewt® wyfliger srrhaer &G wyfliysnsemsmey
(v), R GaurGemdler -2' O-Glwsdled @eunGenndlernaayb
(2MG), (1 g ememstt - 9Cenblusman_60 ([PA) S emenesmaaid
wrpoliL@derner. @gGea: aenL_& wrHmomEb.
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L. ): . WA RIS ~£

3 NS A

tRNA ® 1 otei >ynthesis)

3'OH
RINAseD TOL
P> /"l Werey erm(D &I @L_Lb
7 5'p
RNAseP —@’
 Slemey Slerrey
STDLHISSID
=P wsererw (b) )
g FmeTerodlfli l 3' (pememmuiled
CCA@emsmriiL
3'OH
3'OH
P r:] 5
Snmgetlesr
TPA wrpHsluenoliLy
Sy6tig CaHTL_medt oy D Bem_flemeo

@&t @orpm RNA
urb.6.11 wdr @Lwwrhm RNA e (heurésb

RNA saefleo @wrhm RNAGeu Blae flwg. (penGenmig
LPEVGEIn M HENTS SWTTHlene LD &g SHeS 6 epeotd dAnlw LsoLig
@ wirpm RNA&ser 2 (peundlerper. @mbas @L_omhm RNA saer
Liev Lienflsenené Clewdlemmenr. ojeunnled (padhlwsiens, GL_LorHm
RNAgasem @OulllL oblGerr oflevggiL e G enemrhg),
Sleupenp  Hemsfwenws  Qelgy yrss swrllibe
L sadlemmen. 20 lCGamm gbleomast @miugrs, 20
@ wrpm RNAsssT @hé@h 616816 SH(HSe0MD. Speumey GCammeir
190lzenGriL_ts @priLsned, @ HOICaTr sublevgdlnE Lo
B wmmn RNAssem e_sienso. @eneu mGer yssli_nt GL_wmm

188



RNA (Isoacceptor) steorlii(pid. (h HDICerr 2i1blevg i 6o
@ememryyd ueGeuyy @Lwrom RNAgssn  gmiset
BupseflCunen () euflensulledr Caumiu@slenmer. Biemen, G
2 6tmiq Gam_nemené Ganesu(D), Gr Car_remend sevrndlernes
jevevg QleusuGeuny) o 6. Camreaenans Clansmr (), OleusuGeumy
Ganm_nenaenens aarBha, @Cr HHGem flevgensLs
LT&58 60 enerniadlssiment. Gpanniiwiamm eeubleinn @ rmmn
RNAeaybd @Cr @m BGeam illesgsdHn s Csflessesmenin
Ganer(ReTengred, Hhg Gemr ole0sgIL 61 Genesstdlema.
sigewmen tRNAA ersrmy @Ml L_méd, ks @Lwmmp RNA
SiEmevenTan &GS G leySsemeny ClanenT_SnELb.

GanLnei stetTLIg) epetny snyraiset Canheg) g RNAeSe
Dmpsre Qe Can_re stevmyd, Lwrmoid RNAND Gmhsre
Seonia Car_nes eTemmid JewassluBEng. o6 Car mer
GanL_nevflssr Qemewsrwing @(me@LD.

QruefGCasana@n, rraradlfllsasEn @ent Cui o aren
Ceumur@sen

sufleme QruefiCasen g rretTero M1 F 6
cT6TDT.

1. GuonGsvminit GuonGerrmion

S350 enrGLimeny eonGLITen CleresoTLg).
SFHTETTL_Gi.

2. elemenGlunmeT eflemenGlLmmst RNA
RNA @rieni_ sphenm @enl 2_emLwig).
SevipujenL_wgy.

3. RNA lismyior RNA Uenywr
Goemey. Coemeuudisvene.
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Breri(®) Gevpaend S Genip 0L ([HId

QL 1b9Gem L& GIL1b NCer s

Qew e Semment. QeweoLE .
5. DNA uneSiGlwGren RNA

616516 LD OB LT Crren eTesTen) D

mHL@EHDE. Qprdl FHuGEns)
8. DNA Q_1b19Gsm DNA

LDIMIGHEOEHL-U{LD Gl Gem_

LDITM)| & 6060 LIS,
uuiip &l aeir

- : - - LY & .
T Tt "””L—" -~ ’FWE"F'O'

DNA 2 (peunéssdleo mu@n @rienL Qenewr Slmeor
Olaresor Grimblesr Hwevf].

L areodlwibd . Qu&etawm

i umevGui_ 1v. &Germeny(p

pangndl g er(haar GmLug)

L Qresor® QupCpri @evipaseflab

. Qrew® Caws Penpsafiso

1. 6Sigm Genipuiled

1v._Geodirs @empuilev

G C denhs aflensamws Qan_ins, A=T Bghs LG
arevsilLI(hleudlen BjemL_winemnid

1. Qan_s&s feneo . Gar_milens

1L (pgajfleneo 1V. L16mTIDT 2_(H 6@ 60
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SPESHETTL_suDBHIED 6181 LIDBIUIEHLOESILIL NS SILD
L &G wyyrdle 1. oGear GlueenL_60 3)iq6mewT6st
iil. Gingdlev @eunenemett iv. 1g. &l emaguwiblest

GlgHled Gigmndl immyd LimeS A eured srevorliL(hleolg)
L grs RNA

il. @Lwmn RNA

iil. emgGunGemoso RNA

1v. QamigCrr Hlupseflue RNA

II. Garg L @Lsenz Hlylys.

1.
2.

Gl NGar g 65 (Hhg DNA 2_(Heuns —------ Cxemen.
grremevdl fllsans@l Mer penGlumnib wrhHprisefsd,
OIMANWEDDESILIHID STTRIGET - === -~---

RNA 60 jqemeviesflesn Qememt - ---—----~

DNA, RNA o2 meurss GCoemeuliu@n mremE
Bu,seflGurent_(HeeT ~----------

RNA Senmwor 2 (peurnas gienew yflaug) ----------

gflwr? -~ ?
RNA 2_meuns TTP Cgemeu.

pargnd &) 6501 (D & 6T, Glan 68 Ga e POV LD
Qe emraal L dlesTment.

gneop Gepuile ey yrsb (SSB) @rie
Bempuled @ememthEl(ma@LD.
RNA uneSlowGrealled e_ster (), o sryenl usels
LGrnGom_i_raeners seur_Blu e gajdna.

@ wrhm RNAsssT gwimihleneoliu@ésLblaidledsne.
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V. @

A

DNA - a&nz RNA
QlrlieflCagssr - lg 3&6n8 e rGLITeN
g rreservalflLigest - @ wrmm RNA
SpstTlg. Gam_menr - DNA 2 (heun&sid
Gam_mest - RNA 2_qpeungsio

V. &p=~ r_eupdlp_ - & ons ellenwefl.

parsrdl  gam@aemen  Qemewiss  61h%  Cmrd

vwenL(GleTng!.

RNA&f60 o plieniogasUiL(Rib STaSsT Wwnemneu?

RNA tienrweny emhg QE1S) 2 hauns@Hng)?

DNA eflh@ i_Bib 2 fw &apib s1g?

g FresTerodil flLigsst (igey Hlemeoullev L@ QumID LTS 618 ?
L b - Al

Blupsefle bleorser sreuainm Hengajnidlemnes stemiens

Fn M.

DNA 2_(meun&ass8l60 o_sen LisoLlg. Hlenevasemer slileurl?

RNAelen grnemendlfllsaus@l Uler menL Glumpn

rporissner euflensliLb\&e).

g Fresteruglfl Ligeuflear Clawsv(pemmenw eleu?

Hraw e (heun@Gsedeo @ nhn RNAeS e Lk, steten?
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B
.'5]%6:56Tﬂ") é-“n,";l.[‘g(,l“ .J o Jé:,,;_l
LD M M LD
(WP ETT &) eI

Buaefle olleomiger, eurp&semas wpmin wrdlweo
LI6TTL & Eh (& g SHeronen Ceudlliblunmerng. Hluysefls
2flevid, LBIUAY SHElOBMNE &L_&& 2 SHeydlenng. Bsen
QuumsGanu, e Glgselien 2 L smeled enkg) sTemer.
SLESTTEY,  Sjewel DD HiETTEm ML Sefle)D  &euwri il
vl (etener. LrSmsensE@ HbGerr gjbleomiaansars Gumeo
Hlupsefls obleosSne gl oo HluseliGuran (Hiaer
SbSID-

Bupsefls opudleomiesr Qe euenaliL(Bib.

Sieme,

1. sorGur Hluy,sefls sileom
2. g 95618l ey Gun Hluysafls ojbleold

Bluysefls o~ “sHler uE ~ " QurgLaer

L@ Qummsn sorGLmbluy,derflé D - 51660 enrGun
Sitblevid Hluysefla opblson
= bleowd uneroumilé gyleon uneroumfle o dlevid
Qusn@Lren sidasny | D - semyGunsio D-2 4 oy éen8t smgGuLineny
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B - 1 o

1. 19y, Mswr Silg EnauTen Silq.EmETTE
(&eUNEnEu6o (&6UTENEBTETT

2. | Ofdges sna_GLndlem ena GL_ndler
whTrElsd angwibles

umeoL . & @ b

umsoumflé gifleog et epsvsammi eumiium® H.PO,. @dlev
ppeuTmy DD Penewtdlmen  Glamewil. A iq TSN F60
Qgn@daen, m Qrea Genamdlne Clansmm_ o senflegenr
e, mha Qenerdlmen GlHTeTTL. LIMEVLITY 2_L_6b
Bemerth g senent.
@)

i _ _
HO— |P~ oH umevumfle oibleow

OH
Qr " GLmev . . sewry

(passflemeouiiey Blupsefls gbleod 5 aniLen grgaenwnes
Quen@inev srssenruies Sguuen peopuled Zyes ()
auemaswrs  GCeanu@ssiu@sng. getmy  D-2 g
s sallenrGurenswd (g &sallenrCGur Hluyseflé olleon),
wHenrerm D-enyGuransyd (eorGur Rlupéells ojfieown)
Qaremia(hé@n. Bhs Prean® siésamrsend, Hlu,sefs
Sflevgdlev, Ny rCenrev euemermwid wHHIL B sreareaGyeeafien
e hHSl(masl e,
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6]

CH,0H OH CH, OH O\OH
KIH PB( % “l.)‘

S I N S
OH  OH CH H

8-D-sorGursiv B-D-ig e sorGunsi
ENHL_TZQET SIS 6T
Qe eusmsWTET BT SITRGeT Hu,&efls
Sibleughev 2 erenest. Hemeu Ly flen wmmib Wbl efleSi(mHs)
QupiLdlestpest.
i \  fler s muser

Sup il srrmiset sigeo smilg Cemoiores Wy, fewfled mhg)
QupILGEME. M) Semissenea 2_enl_ul LNl 65T euemenuiid 5
Smisaene 2 e @l Gerel_er Qemenrngy Ny, febr
QUEMETWISEN &5 S(HEIME). Bl sefls oblevgHle0 oiiqemeutest IDHmLD
Gsuneneuet, Wlup, fl6r epeogled(hibgiL GlupLiudlesrment.

xI> CI> L0

ng S 1y 5fein) (@it (2- oueamm- 6- ay5Gerom Ny i)
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1L AT [

WA Bligetr srrmissr, giger gnuge Garwwore, Leoss e
suemenw LNy eflel@mrnal Cupliu@darper. Blu,ésails
S|blevugdle0, wyrrdle, enguwibler wHmibd enal GLndles flbliq st
ppeusHledprgL GlupliiL®&lemment.

. NH 5 @ Q
%ﬂs N/j :ljj‘j Cj\ ‘/ CH
2|\f§ 6 OJ\N N \

. . wyrraes engunblesr (2,4- em_ oy &G,
9 @ 8 g mafk_G.l_neﬂm (2, 4- e oaGenr i EQwé,é]ui)-%
(255G Gifiblig ein) D em)
4- o B Georm 9 ALl 6t ) &
By 16 obler” 77 0l S, mpluser

DNA wpmid RNAale, CuGeo @mlulhc mreng
sTRsenaTs ey, L Cungleuns srewTliuL_ 186 fev srymaEnD
anessiLu(dlenmen. ieneu 5 Clngdled sma_CLndlesr, N* gidlenL_sv
ma_GLnélesr, N° Qungdlev ojigenemar, N°N°® eni_ Glingdled
Sligenetent, &GL M, rrdled MM Liev.

strriseflar Gemewriiyy

srrmass Qenemril), @rlenl.s Sm@e smer, DNA
Sjemwlienu Hireudliug wl Gdlsrml, DNA, RNA pmib yrsb
2_(HeUNSHE&HS696)ID (&SI LkE audléad] g
DNAs&flev,

Slgementent (A), engunbleir (T) zL_ggd,
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@sunsneusn (G), eval_CLnflsin (C) 2_Lgnith Genaméims.
RNA&Ssv,

Sfigemestert (A), wyrméled (U) e Lggib,

@eaurmenen (G), et GLdlein (C) 2L gyt Beverréims;.

Gredwt(h emani_yegss MenesoriiL
A=T(or)U

/—> PLP6BTI eMmaUDL_Te06nT LilemernTLiLy
G=C
DNA&ler e 186 grig W0 . 1H (DNA
ewpeot Qlur(E © siT)
Slqemesisn - SWILHE eLPEVGHEMISEHID, & 6UNenesen -
me_CLrdlen gpeosanmsepd, DNAeale sFwret erelled

Bmadlermmer. @iivig 1Sluy fet, Al 6 sflellflgs8l60 DNAafN6
B mLiLig) sl eGhuimgb.

B e _(Oseflar gemwoiy

HluysellCuinemL (s, BHupsafls ifleogsen SigtivenL.
SHeV@@eTIELD. epeubleun(h Hlu,seflGuiten_Hib,

1. omeGui
2. QuenGL rev ET&HSEmT
3. 6DIBL_[FZ6TT SMTTTRIGH6T

S @SN QlunpL_senens OlaressTL_g.
FIssenT + HMID ——p BlupsalGuirens()
BlupsaflGurene@ + urenGul. —p BlupsaflGunenL_(H)
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6.1 o—..v o _md( .12 3losynthesis)

ydw Qrleo Hm@é smer DNA epblasrGar mé@n
DNAeS (w8 2 (Heun@b tleweopenn GlriieflCager stam i,
DNA uneSi6lwGreiv (1) DNA fluyseaflGuimgent 6d qyremevuuGren
Oprdluies  saw@llulng W, DNA o (heunsasgdler
QuirkisenwliLy ClgefleyiMesLLT L g GonGeurn
HuyseflGuren_Haaflelmha ured Hu,s&allCGuren G aamer
LU LTES6 ellenaruien epedtd o (heund@h Bnhs Cnrdlss,
Spasers_eneu Caemeuliu(pidlsmer,

1. Ldlu Qemwp 2 meuns, Qb Gem (template strand) Gemip
e ga)fing. Gl bllGarl. @enpullaster suflens, ehg
BusafllCurmL @ Qeevu  Ceausr(hGlweuems

Hlrensruiladlma.

2. RNA Uenyuo@mrer (Primer) ydw BluysefiCGunen_(Haen
BenswtaaiL(DSlesTmev.

3. wrssg B seflGunene® Ceny uneGulaser wpenpGul,

dGTP, dATP, dTTP, wphmid dCTP GgemeuiniBdlenmenr,
4. glenent sigeniliwns Glnssfdlwn Caemeu i ng).

nd ATP

+ DNA dAMP

nd CTP + RNA unmﬂ@m@qmﬂ dCMP

+ dGMP | + 4n (PPD)
nd GTP (Liemginm) Mg? dTMP/ n

+

nd TTP
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~0 } ursroGUIT emL sTevL_T

. o ) Slememoniyy
HaC H &rrw
o H H
[0 ANTHI G Yo 9 ¥
oH H
UL 6.1 L ot Tt uf e (Beur T s

Bi5 elen s s Coemauwner g mmev, dATP, dCTP, dGTP
wpmub dTTP g dlw sy LinenGusefler e oy Hmed Glamessr_
Wenewtiyaeflenr  Brrpu@Gssedlen epeon Glunliu@Emng.
eulleuny arrpd YHw Qg _(pLer @enewruid CLg e
Smiduleyieter emuGrr LmevGuem_ (PP1) @édlng (LLib6.1).
6.1.1 6p"7 +P\R AA»x Cumi"fe hul (Replication)

QrieflGagsr eremug, DNA wrdflleSmrs Cr
gesemwijenw Udlw Gsil DNA 2 (heungseo @b
QriefiCasaafl 'r w1 T 7. iemw

QruaflGagemen ellena@eaugn@ operry wrdlflaer
(DG g enTSSILL(DeTere. 2jemeal,
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1. seremGeaugey QriisfGagen (Conservative)

2. geoundlieu QrlieflGasess (Dispersive)

3. Qsufl aenrgnGeuigeu ClrlaflGages (Semi conservative)
1. sere Jaugeu Gy 1aflCa

Biss (peopuilsd QuDGoTT DNA e Caul Claerans@d,
ydlsne 2 heurssliul L DNA wpnrm Gel Qasia)seEin
(ppeuginns eflssiuOidng (LLb 6.2).

AN
i v

QuHCpmi DNA LS S8 2 (HeuTHeLILIL L
DNA (Gswt DNA)
uLb 8.2 searerGa e fluefiGssear

2, eourdlel CrleflGs: v

Bns penpulled, unGort DNA gwwhp elldlgsde, Gel
GlFevaEnsH@D udlihsafsaaiu@dng (Lb 6.3).
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uLb 8.3 ' Lurflés QrleflCasem

3. Q& seararGeaug " rliafllCaasr

Gibondlflulleoig, Caul Clesvedley sp(h QNG Gemipuyibd,
(1 Udlans e meunssiul 1 Gaul enpuin @ma@b (L 6.4).

uL b 6.4 OelaaerCaiges QrlellCaser

Ans  (wopuWlGoGuw Queurs  QrlieflGassear
Bl Clundngl eetusmng Spiieilen opeold Glingsgstr HMID
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eoL_Te0 1957 -y Ib 2y e80T 60 S6uo1(H)Llig SG6nmit. mGasTemen Glasuaet
PNH,Cl  BSygwsdleo (Medium) ue seneo(penpast
suenigsliuderpen. @aerreo DNAeSed 2 siten enmi_ragss
Slgmsast N i wrpplu@lemmer. feo Glasosst GuisoLimen
NH,Cl Bqugdled auemigaiubdlsmmen. ey 0rLeaflGaseflsr
epeuid 2 (meunen CauleSmmba DNA 1958 e@asliu’ @ g6
SLigdl (Density gradient centrifugation)Gl_esréliy HlGigwiem’
Qlaemg MG, Casesr ppeod LGSsBwLLGEDg. ClrlieflCasss
sesrenGeulq el (Lpenmuillsd BenL_QuNMEL, "N Qlersor g seanss
ueouwjd (Band) wpGpresrmy “N Qanrswr. #nm 6lweesiu
Ll emL b Sem_s@h. speumed brleflGasen Gl seaiGelig.su
(peopuiled memLGupmrey, "N wpnd "N @rewrdid Qlanegr,
0557 LI5S 2 emw Cr e BevLBlaned L e i (Hib
FlenL_&@.

(PpGe0 Fmeopennuled Hen s&aslblumm Ul enL_&erT,

BOSHST L TH5Hems Carem. o Qenpuns Gmliugne,
QruefiGagss GallaseiGaiges (penpuiler BLsHnE: er6mums

2 NISLUBSSADE.
8.1.2 QuueflG - . -~y ~:  :Sequen i .rocess of
Replicatic

DNAQmweflG - & 5T ‘tiation of DI, leplication)

DNA o (eunsdsd @@ @OUEL  ysraflulieo
Qar_m@ding. Q& QrusflGassn g ybuliystefl (Origin)

sTesTLILI (pILD.

HCrmGafCunr pasfles @p oprbul  yerefluym,
u,CafGum’_(eeafled Led gymibLL Yatefleenid o smemen. @hgl
ysierfl A="T ey Genemstiisammevnss Al O\gm_sors Clanewsg.
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W 'z deap T les)

CylieflCase g rbulystafiuiiedo DNA eflerr @reswr(n
Bemewst  Qenpasepd  Wilps  CQrueflCasear  @UOPlenw
2_(hHeunsGalenment.

QupCpr DNA&Dm L™ v (UL. . iding of parent: DNA)

QriefllGager GQarmdlu Gpg, pabanm uss
aniisep & LNdpg. &G Brem @enp Sflsei8@E0
SN EA

LCrmCaNGuimn @aeflev, enipast 9fausnE anelCasi
(Helicase) eteotm Oprdl 2 geydlenimag). spenbleun(r anr emesoraen
WReugn@b &wm ATP wpevsanmasiler Srmmuglilles gpeown
QupLiLIb giHmew GCaemeu i EDEI. OGN YTSLONET hHenm
Beopuilcs Qememriyd Lysw (Single Stand Binding Protein)
WfléstiulL. @empseplcn Qevawha, Heweu WML UD
Beneioueng s(H&Hsstm 6.

DNA ureSlQwGrevned, Usnrwfen 2 gelullesrd
QrlieflCasenens ClsTLma @uieorg. Lemyi sresig), LisnrGLoen
stern Glpndlullen epeuid 2 (Heum@d RNAeneu epeoiQummennad
Qameue. Sllw Lined] HluysaflGuiren (B @b,

QrlieflCaasenr

, 6l @emip
. WS ;
5' .
Ny, ’

\I:ﬂ dg Gevdlm Gemip

6D FLON

L 8.5 =0 s @ T
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eman e Ulenewtiiy o enLeuger epebd, B iress ()
Bempast WNssluBdlsmmer. @rienL Sm@é smer DNA, DNA
uneSiGlwGen stesrm CiprHullen 2_gelCwn(®), Mg™* (pemeflensouficy
DNAeSer m Qe O bllGari_res Qeweu, G&e
HreusHed(hngl Bren o JpHendl engGur By seflGurens() eny
urevGuil P aer missiL®), QLbiGar Benipse Denewsiuines
sMymiseT, emapl e Weentuyasertsd Wlfns Genpuisy
GeraaiiLhdlssimer. Qs Bemewiunes smhiseneT euflensiL(DGs
QLG Remyp 2_ga|dlina.

ueoLigwirssed (Polymerisation)

Bng elsmemuiled Ldlgnal Wenemasiu(id peublounm
Bu,safiCGunen_ (b eouGrruravGul e @ipsdlng. Qgsm
eleneneunas Baguperen urevGuUL Clamn@d) anaanGer o ren
BuyaaflGursnitgen g &l empGundlen 3' emami_rréedled
QgngSuL e Qenemmbgl, st Wememtlien gHUGSHIEDS).
B Qeneworiiy “LrevGuT emL stevLT L9 emesriing” sTeniL@BIw.

QuH G Genpaa siElQrSt Slensaaflev pBdemert. Ligw
Remp 2 (Heur@G@sed, Qressi® QupGmm enwpamafledmbain ¢Gr
Crrsdled oy sumed CleueGeumy) Cousgdled memL_Clumdlng. 35
Hemaaeafleo Qenpaenst o (haunss ahs @ BTShyn Revensv.
Gy QEprd Brem(n Gempaenat 2_(Heunss (1PiquNgl. o Clnrd),
5 3' flemzulev Qan_bg) @h Benypen e HeuTs@HADE!. SIHs
ooy eSium @eny (Leading strand) stemiu@ib. wHelmng
Gempuner, Ceodlr @emip (Lagging strand), Qgrnéflwpm
wenpulller 2 BeunssLu@dng. Coaib, GHe Hophs
Sjerelleoren (250) Bl saflGurenL_Basst, 5 3' deasuleo,
eSiqgm @empsig e1dlyna e (HeursaliLBib. @& ey Ogmn_§d
DNA e meurssw (Semi continuous DNA synthesis) erem
Semssludaing.

176



" —  DNA QapedGaen

eneon Geow

.
V@_’,  @eweminy o

SIS
5%,
,

&Ga1s1d) glemmBsst

u 7 8.8 ML« T & (Replication Fork)

Qem_refwmm (penmullev Flu i giemrisems Lslares
2_meungasliil L. DNA, eansnd) giem(hiser (Okazaki Fragments)
e, @& mevGasiv (Ligase) etetim Qprdluilen epeoid
Benewsasiuddng (LD 6.6).

ydlara e heutsslul’ L. @eaubleunm Cas ArienL g
S srsm DNA&N6, eh Lenipw Genpenuwis Ganess enion
DNAeyb, oi5hE Qememwrer ydw Bevpuyd @@,
SndHuleo, e meurssiul L ydw Gal @empuyd, GunGort
Benpuyd, @Cr pevsamm GCorsena wHMIL euflemsaws
QanerrLgi. &G “QrlielGagetr stem i,
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8.2 . Db - T T T T T e vy ILNA

p™ )
-

Buysells  gfleomast, 2 L smeile GlumbuTeD
BupselGuir yrsmisemss srenrliL@Flemnen. o swreliled 2 emer
Aupsefls gfleomiast HCl gbleogden epeod Huysefls
SIBlVRIGETTEOD LYTSHBRISETTSH|LD LGS IO 6iTnenT.

HCl
BupseflGuinremiser —» Bl sefle gybleorugar + Lrgmsst

Huysafls obleotuser, Genrlienuullsd sths 6dlg iDL
S{enLwWAe 14CUTe5me HemL_HaE, SHri@Gemen Gprdlaented
(BupseflGuien HluyseflGuimgGLen wppibn HupsaflGurdGsv)
Slu,fler, Wflblger arriuger womin QueTGLrasmras
fenssaliLBlener.

Buysefs gbfleorismens fengalanl_wé Qaiuyb pperm
auenawnen QpSlaeT SGw eflengsliLL_(Hemsme.

1. By “Gu. ) (M cleases)

By sefls  ofleonisamears Heavgeamiws Qeluyb
OmrdlsensaE Hu,safiCuge sterm) ClLwm. gnluurs RNAsssnens
femgeuen L wé Qe Cprdlaet engGunbly,sendiGuissi eresmyb,
DNAs&aenene flengeuenL_wé Glewiu|n elprdlaer ig. gy amil engGum
BupseflCugsy stermd eowssliu@dsmmen. dev Cprdlser
RNA&gememuyd, DNA&sensTu| b Hengeuenl_wF Qlaiiubd gerenws
ClEneTaTL_e6.

g 245608 emrGur BuyseflGuistoaer, Guoeih G ausnswmst
Wfssuu@Gdlssrpesr.
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o eraGeon Bupsd T waasst, Gluysefles oibleos G
s dulearer @ HluysafllCuren_Bsafler Renl Cw 2 erer
GenemsiienLs Hiewma.s@Hb Bu,sefGuasst gu@ (L 6.7).
& oanGlr AusallGuasst, Huisells giblens Qgr_Men
ewwsSesrer HuysaflCuren_Daefist Gent Gui 2 sen
WenemTiienLs glevurg&@id BluyaafiCusaser oy @Lb.
&G BluseflCuasst, Guoeb Gres () amewral
Wflsasuu@dlerpen. oisneu,
1. DD Senp DN A Sl 3 (pem sorudl 60
eSemerfluybClprdl e 3' staGeror HlusefllGueavass.
2. gnemn ey DNAs 5' peneruled elewesryfuyb
Cpndlae 5’ eraGern HluyselGuievsenr.

Qurgieuns, @ns G CETSsemerun ureGLr s
67610L_GreTua 6N sTESTMILD 2EHLPSHSEVMLD.

|< 3' e&Gavr BlyydefiGuisis eflensoyfuyb G b
O —P=0

‘4 5 egGeron EysaflGuen sllsmemyNyn Sb
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TN (N' :otiF <es) - wu( v )

Bis Qrrdl Blu,sallGuren_Haenear Brmmu@Liiler epeord
sisneiuw  BusefllCurame@aammaan, seaflo ursGul
POV ST M HETTH D FlenS&HEng. o

umerouGL_ero

By saflGurenLHasr —P B, sellCunene® + unenGui_

BluysafiCurfiGLsvaer (Hu,sallGurans® ursturflGeosiv)
Gupanflw peopulled e (meunan HluyseflGunens®ser,
e Cdlrdlasiu@dlerpen  oeve0g SR &SETTSHELD,
FiasenraenTaeb feng s (hdl eme.
B, seflCundlGen
BupssflCuirena (. » FNEHEDT + SMTILD

6.3 RNA e mearssb (grrarsvdlfliser) (LigQuibhGse)

RNA 2 weungasid, DNA 2 mensasamsls Gunerng).
spemmed RNA epenmy) euenasenst (grg RNA, @unrpm RNA,
AGurGemnwed RNA) e emrwg. @dle WANbliger sapod
smgwiblefin@l udle wrrdled e stong. Qs eumaiic gy
DNAemran Caipiub@dpgs. DNAMa om Seapeow
CLLiGarlLras Caram(®), JHSDG DenerTUITET STMhEET
gwanl_rmes Wemeorifles epeoid Gememiss i (m RNA
2_(peunsstiLbdng. Baemens GeweuBigs RNA LnefQwGrsv
sveoren b GlmTdag DNA LimeSl6lnGretud@s Caemeuiiioug Gunen
e HupseflCuren_ B qenr urevGuLseEmn, Mg (o)Mn?
giememasirenilaenn Casmeulipdlemnent.
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Aqvnsﬁ‘rsfuaﬂrﬂd&s&w

DN » RINA
n ATP
+ RNA AMP
n CTP + DNA urelGlinBren CMP
+ > GMP |+DNA + 4n (PPi)
n GTP Mg+ UMP | n
+
n UTP

Qeweour(® (Mechanism)
rnesrevl fllisesfley epestmy Flemevaer 2_eTemesr.

1. Qgr_sa Bewed 2. Glgni Hleneo 3. (e Hlemev

o 5t . [Slemev (Initiation)

m.Garenevuded (E.coll) edveor byuemssepb, RNA
e QwGrev stearn @nenm CErSlulien epeod rreTendl eyl
Qe dlenmng. @ns CanrCeor Qrrdl Lyrstavdflismend
Cgm_miGausnE&HS CaemeuiuBSma.

Gueiid, @Hlesnsn ¢ anyewfl LCrnGwrlL i (Promotor)
LGSlenw seiTLnal, i rreendlfllss Qgm _mie erfluenowns
i@ eudlsding. LGrmBafGun_ige, LGoum o aryeamfser,
GeucuGeumy GG LT LGHsemne sevr_Blu e gea|dlerme.
(. Ganemeowiled, GLingeunest ¢ snrenfl 570).

BTHUS PSE0 Mg Remenr snymisen euenyulleomest
Sisnellensst 2_enLw LGrmGom_L g n@dlulley CanrGeor Glpnd
Beverngl, NEODGS Spdlemsuileo  (Down  stream)
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Lyrestevdlfilemens Qsrmi@dng. Sream@ m §enev
amymgen GlaneoL euflema GG L fl6b 2_sreng). Bns euflens
LUGrnGurlnt uenflenw Geww (padlwunrersrEn. e
speubleunm 2l Neusaflen b seareu (Conserved) oys o_smerng,.
p&eEwLs griatsudarungn Bu,eeflCuremn_ (B +1 serm
SjempsalILiBIb. -10 wpmib -35 @L_rmsefled, sreug 10 wHHIL
35 Qememranyraise SLmdlus G Hevgulled 2 LGTmCurl_Lmi
eypevasmast (Promotor elements) 2 emenesr (LL_1b6.8).

« L.~ -3(Elongat’ .a)

g rrssrevdlfllgen Cam_idlw Yng, o syl GaprGeor
QprdlulleSmuba GULE, Cart Crprdwrs (core enzyme)
(o,B,B,0) rppwenLhg Gr_iflenssge tlesodng. Sbe
Gant Clprdlufet ppeoid LIBVLIGUITESED Bl GlLm Elngl. HCrsawbis,
a srresfllulled @hss S e smeargl. (PSeSled g rreavdieny
Qensiu@n Blu,saflGuren_@ Gungieurs PPP G (o) PPP A
<b&b. @is RNA umeflewGrev RNAsme 5 3' densulen,
wresig AGLTHlw,seflGuren_® 5 Lenr urevGuiassr (ATP, GTP,
CTP wmmib UTP ) epevs snyemllaenens (Precursor) Gsrevor(ph
2 (Heuns@&GHEIDS,.

2 meumg RNA elleor 3'-OH (pewerr, 510 S8 sumbd
AGunBluysefGunenL(® 5' L_eny umenGuiiger 5’ LmeGul Hi6i
Gampag 3' 5" urevGun snL_ eevi SlemeswTLienu esHUBSSE DS
(ui_ib 6.8) RNA uneSelwGren, RNA QL1b8Ger_ wommyjbd flu
RNA g dluemai Geibgl ((psan (I Qungpsn (ternary complex)
2 Engl. Genwpast ANBg qrmessvdlfligen pLs@n DNA L@gd),
wrresevd fluger @bl (Transcription bubble) etsurliL(Bib.
(LL1b8.9). yduw RNA QL in9Geri. DNAGenipu|_es1 Qenewri
Heneownmn BenHleneowiremr RNA-DNA seligg smenen
2 peuns@&mg. Wne wrremsudlfllgss Qgmmb Gurg RN A-
DNA gseolilfleSmmrg RNA g,iuéﬂ:ggm GAE gL igrresevdlfllige



GBPaG ey DNA Genwpaer fGa0, qrremevd flsesn
P&HEa L RUCLNEaT Baihs D@, DNA Qenpast Genewrhsin

snewoTLiL(hidlestmenT.

DNA Q_wbiGer_iggiemer Si(0&8 smi&SHim s, Qenemmwimest
HluyseflCuren_ @ e araumdlenn ACurhluseflCuramL_Lns
CarhOs@asstiu@dpns. @nhasu uLsHe e siaimdleam
BupseflGuinen it UTP, oisn@ Geneswmwines, Gl blilGar
DNA&60 2 6men anrggLenr Qememrdlpg. 3'-5' urenGunr eoL.
stevL_i WememTiy, BHupsefllCunsmPaeafldr @en_Gw ghu(,
RNA smdledl 5 3' dlensuieo Qarruu@éns. e PPi
eflevaatiL@dpa (UL tb 6.9).

DNA DNA
AT (e @b 9Csm_
Benp
@;“’9 RNA@Gemig .,
5. ‘n
7 T e \
Lo Lo~ o
[PRN H /H i\ H H
e o o paL 9 G
"N
¢ ° O gH - - b_(ln-’ . N U
S\T' M *\H_ _ H A
oH OH OH ot
1 nR.B8 T NA NS U" ;'_-U d 0.



S 11.676TT. 63,

Qesire:
ure@QGreto B’GUTGTI)@&DIE-Q. o
L S EAETT
BN . Clam_i&d
. - Bin ‘ .
: ; 8
i g
3 zl \m 3
i \, g yrsmerva ALigss
' Qsriiflemes
5opp N TN g Qe
Syt Glererei
LSS 2 (HeunssLiuL L. Bevp
31176763767 @emip
ui-ib 8.9 . . Nd ' lser @Il

Srilen ,e_ﬁ@@é&@érr DNA, @epasst Qg DNA
uneSlEwGrsn Gprd wHmid DNA GlLibi9Gem_ Genpullss epeuth
RNA Sydlenws 2_heunsd@dlms. 2 (peainest RNA, flemsowimm RNA-
DNAselIyéE smema Qma@n. et DNA Genpast Qenemihg
1Setr, RNA g6sflGwi 19fna eS(H1D.

wpige Blewev (Termination)

wpigey Hemev auflemesnw (Termination sequence) gjemi_ujb
QuEnT 1g FesTeelfl e 6ot Qar iflpg. Gungens, (piyeayblenen
suflemeullen sjemLwnemb G= C siflaperer LgSwungn Gsemen
uneSlesiGmid sterrr. emas ClarLing A=T flaperer euflens
QmaE. DNA urellanCriedlmpg e-®erer RNA  sw
Penewrum@bd (Self complementary). sigenmed 2 L Upb @@
G= C pmib 4(2) vmg,g)@ CupullL. U armrugst Clamemr
anetTen L 2msl euemena|l U@GdHeow nuBSSsdHma. seoeon
grrenavalfllgayb ametey LGSlomw aDuBSS (Praudlamey,
SiBNEGL udleons wHEDTWm yrswrer “Grr” (Rho) yrssdlen
e gyl s, (pigeyblenew auflensemws  sewTBlhg
rresendlflligenes (pigeyné Qawdlpa (ULtb 6.10).
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/

/C

O—0—0—0—0—0—F—0

—Q
\CD

O—O—-0—0O—0—C

s — LA U U-U-U-oHY
#8610 . - "RNA » uy
Qs . el eues. | ¢ L
wrresendlflis. " 0 T or - Tarb o ) ym: . (Post

transcr’_‘ional odifications)

LGrmGafGuwm_(Haeafled menL_Olmib wqrrersodifl Lgeasi@s
Wesr pemL_Gumd wrHprseEhsE HCrmGaNCungs sng RNA
Gaemeuiieudlevensy. LGIMCaANCWN_® g RINA ppenmlup
wrrsmenvdflsase ¥nG apu@b wrpprisst Bepbs WnGs
gngl RNA, @Lwomp RNA gpupenwins 2_(meaunssiu@dlemper.
w,CarfGuin_ Glesvaefley 1qrremsivdlillizay el Ser Camemhd
el emenlunpemen (pgesremto iqprsorevSl i eTestmyid 16T emen
LI6Y LOTDHDAISEBHSE 2L L[ (ppend Hlanedemiu 3snL_dlmen.
B nnn&H N @ se g rremsdliflligss|deE LWe bbb wrmmid
sTeTm) ClLILIA.
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83! CRNA g .22 w7 LU0

u.NA mc :cules)

A

Gorfloluwisseyse (Translation) ey gns RNA
SLpE&SETBTL LDTHDBIS EHSHGHETETIS DSI. B 6na,

1. el &smelsd, 200 (o) 3i150® Cupul L oqCenmenssuger,
ang RNAefew 3' (pemesuiled QememtasiLihidlesperr. B
uredl A eurev (Poly A tail) etesran(Bib.

2. wsdCeopmbd Cleunwiiuil L @eirenemen BluyaeflGuren(H
5' wpemenuiler QenemraasiL®Fng. Qg 5 Qs (5' cap)

eTeuTILI(HILD.

3.  3ugenemerfleo N° Q_gdled ClngSHGeopmbd Glewwiu@dng).
gpsmeo @genr uenll  semorLdhwinieflevened. @iitiguing
ang RNA gwirt fleneoiu(ssiuGéEng.

5' 3'
Gling e Qg mind] Lresl A eured

swmmu@sslim L mRNA

8.3.2 )it p RNA epessamsar swuriBleseol
u@g; . O (Processing of tRNA molecules)

Qumbureonsr ClFevsst, 40 g ev 50 geflggemenio
2 enl_w @ wrmn RNA&senens Glansmr(stenes. @iks @L_wrhm
RNAsser, Gungieurs Herwrenr perGeormg (Precursor)
RNAsasallemha, Gprdaaisr e gseluyer 5 wpobw 3’
emeraetied o ater flev HlupsallGumen_Haer Gésiu@eaigieo

2_6u0TL_MElesTm6DT.
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301 ¢ e w 51D

Bdleo NGurfluysefiGueny D (RNase D)erewrenid Qipndl,
RNA eflétr 3' (pemenmuiled 2 etar Glanssmenl eamdl euemenen o
aetoLlBag, CCA (penemeniu 68l B)(H SMmisEhaELi L9NE, Heus)
Qeweoun_en_ Binssdng. 5 wpener sumi Clawwitiu’ L Sng,
Beauelm srmrsmeatyld QropTd damsading. @eeutprs
2 (meum@ RNA & Pre tRINA ersormy Gluwir.

5P - e, 2l

NGB w,&eaflGuisn P (RNase P) stetrp Glpndl,
5" enssulgsrer, Coemeusadlawnen Hlu,sellGCuran(Pasmern,
steooGLrr Bl seflGuimeneug s Slerelleit epeuid 2 emi g, efuiren
Sienejsmiiu 5' (penssienwl HlensoflnSaifng.

« _ordlu . e’ e (et ¢

2 (HLIflw sryhisener 2 (haurs@eaGs @ wrhn RNA
swurmu@ssseSear @mndHlmeowngn. Quwrpn RNA
epeusaniled, Brewt® wyfliger srrhaer &G wyfliysnsemsmey
(v), R GaurGemdler -2' O-Glwsdled @eunGenndlernaayb
(2MG), (1 g ememstt - 9Cenblusman_60 ([PA) S emenesmaaid
wrpoliL@derner. @gGea: aenL_& wrHmomEb.
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L. ): . WA RIS ~£

3 NS A

tRNA ® 1 otei >ynthesis)

3'OH
RINAseD TOL
P> /"l Werey erm(D &I @L_Lb
7 5'p
RNAseP —@’
 Slemey Slerrey
STDLHISSID
=P wsererw (b) )
g FmeTerodlfli l 3' (pememmuiled
CCA@emsmriiL
3'OH
3'OH
P r:] 5
Snmgetlesr
TPA wrpHsluenoliLy
Sy6tig CaHTL_medt oy D Bem_flemeo

@&t @orpm RNA
urb.6.11 wdr @Lwwrhm RNA e (heurésb

RNA saefleo @wrhm RNAGeu Blae flwg. (penGenmig
LPEVGEIn M HENTS SWTTHlene LD &g SHeS 6 epeotd dAnlw LsoLig
@ wirpm RNA&ser 2 (peundlerper. @mbas @L_omhm RNA saer
Liev Lienflsenené Clewdlemmenr. ojeunnled (padhlwsiens, GL_LorHm
RNAgasem @OulllL oblGerr oflevggiL e G enemrhg),
Sleupenp  Hemsfwenws  Qelgy yrss swrllibe
L sadlemmen. 20 lCGamm gbleomast @miugrs, 20
@ wrpm RNAsssT @hé@h 616816 SH(HSe0MD. Speumey GCammeir
190lzenGriL_ts @priLsned, @ HOICaTr sublevgdlnE Lo
B wmmn RNAssem e_sienso. @eneu mGer yssli_nt GL_wmm
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RNA (Isoacceptor) steorlii(pid. (h HDICerr 2i1blevg i 6o
@ememryyd ueGeuyy @Lwrom RNAgssn  gmiset
BupseflCunen () euflensulledr Caumiu@slenmer. Biemen, G
2 6tmiq Gam_nemené Ganesu(D), Gr Car_remend sevrndlernes
jevevg QleusuGeuny) o 6. Camreaenans Clansmr (), OleusuGeumy
Ganm_nenaenens aarBha, @Cr HHGem flevgensLs
LT&58 60 enerniadlssiment. Gpanniiwiamm eeubleinn @ rmmn
RNAeaybd @Cr @m BGeam illesgsdHn s Csflessesmenin
Ganer(ReTengred, Hhg Gemr ole0sgIL 61 Genesstdlema.
sigewmen tRNAA ersrmy @Ml L_méd, ks @Lwmmp RNA
SiEmevenTan &GS G leySsemeny ClanenT_SnELb.

GanLnei stetTLIg) epetny snyraiset Canheg) g RNAeSe
Dmpsre Qe Can_re stevmyd, Lwrmoid RNAND Gmhsre
Seonia Car_nes eTemmid JewassluBEng. o6 Car mer
GanL_nevflssr Qemewsrwing @(me@LD.

QruefGCasana@n, rraradlfllsasEn @ent Cui o aren
Ceumur@sen

sufleme QruefiCasen g rretTero M1 F 6
cT6TDT.

1. GuonGsvminit GuonGerrmion

S350 enrGLimeny eonGLITen CleresoTLg).
SFHTETTL_Gi.

2. elemenGlunmeT eflemenGlLmmst RNA
RNA @rieni_ sphenm @enl 2_emLwig).
SevipujenL_wgy.

3. RNA lismyior RNA Uenywr
Goemey. Coemeuudisvene.
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Breri(®) Gevpaend S Genip 0L ([HId

QL 1b9Gem L& GIL1b NCer s

Qew e Semment. QeweoLE .
5. DNA uneSiGlwGren RNA

616516 LD OB LT Crren eTesTen) D

mHL@EHDE. Qprdl FHuGEns)
8. DNA Q_1b19Gsm DNA

LDIMIGHEOEHL-U{LD Gl Gem_

LDITM)| & 6060 LIS,
uuiip &l aeir

- : - - LY & .
T Tt "””L—" -~ ’FWE"F'O'

DNA 2 (peunéssdleo mu@n @rienL Qenewr Slmeor
Olaresor Grimblesr Hwevf].

L areodlwibd . Qu&etawm

i umevGui_ 1v. &Germeny(p

pangndl g er(haar GmLug)

L Qresor® QupCpri @evipaseflab

. Qrew® Caws Penpsafiso

1. 6Sigm Genipuiled

1v._Geodirs @empuilev

G C denhs aflensamws Qan_ins, A=T Bghs LG
arevsilLI(hleudlen BjemL_winemnid

1. Qan_s&s feneo . Gar_milens

1L (pgajfleneo 1V. L16mTIDT 2_(H 6@ 60
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SPESHETTL_suDBHIED 6181 LIDBIUIEHLOESILIL NS SILD
L &G wyyrdle 1. oGear GlueenL_60 3)iq6mewT6st
iil. Gingdlev @eunenemett iv. 1g. &l emaguwiblest

GlgHled Gigmndl immyd LimeS A eured srevorliL(hleolg)
L grs RNA

il. @Lwmn RNA

iil. emgGunGemoso RNA

1v. QamigCrr Hlupseflue RNA

II. Garg L @Lsenz Hlylys.

1.
2.

Gl NGar g 65 (Hhg DNA 2_(Heuns —------ Cxemen.
grremevdl fllsans@l Mer penGlumnib wrhHprisefsd,
OIMANWEDDESILIHID STTRIGET - === -~---

RNA 60 jqemeviesflesn Qememt - ---—----~

DNA, RNA o2 meurss GCoemeuliu@n mremE
Bu,seflGurent_(HeeT ~----------

RNA Senmwor 2 (peurnas gienew yflaug) ----------

gflwr? -~ ?
RNA 2_meuns TTP Cgemeu.

pargnd &) 6501 (D & 6T, Glan 68 Ga e POV LD
Qe emraal L dlesTment.

gneop Gepuile ey yrsb (SSB) @rie
Bempuled @ememthEl(ma@LD.
RNA uneSlowGrealled e_ster (), o sryenl usels
LGrnGom_i_raeners seur_Blu e gajdna.

@ wrhm RNAsssT gwimihleneoliu@ésLblaidledsne.
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V. @

A

DNA - a&nz RNA
QlrlieflCagssr - lg 3&6n8 e rGLITeN
g rreservalflLigest - @ wrmm RNA
SpstTlg. Gam_menr - DNA 2 (heun&sid
Gam_mest - RNA 2_qpeungsio

V. &p=~ r_eupdlp_ - & ons ellenwefl.

parsrdl  gam@aemen  Qemewiss  61h%  Cmrd

vwenL(GleTng!.

RNA&f60 o plieniogasUiL(Rib STaSsT Wwnemneu?

RNA tienrweny emhg QE1S) 2 hauns@Hng)?

DNA eflh@ i_Bib 2 fw &apib s1g?

g FresTerodil flLigsst (igey Hlemeoullev L@ QumID LTS 618 ?
L b - Al

Blupsefle bleorser sreuainm Hengajnidlemnes stemiens

Fn M.

DNA 2_(meun&ass8l60 o_sen LisoLlg. Hlenevasemer slileurl?

RNAelen grnemendlfllsaus@l Uler menL Glumpn

rporissner euflensliLb\&e).

g Fresteruglfl Ligeuflear Clawsv(pemmenw eleu?

Hraw e (heun@Gsedeo @ nhn RNAeS e Lk, steten?
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LMD - [

eueniiflew,, wrHoEsailer wryeuLpl
Gamenmm & en

(pewTen|enty

paes (pgeons 1908h et Caprl  etevueud
seolileflen, oevariCGraprflwr, Hevigenrfluin  wOHDID
GluenGLnen~Awir g duw premE Hflw Crrnusst elemifleng
wrpprseflen wry eufl Caremrmyseflerred o e nrflpg
sreTugGenee He(h g ssmT. Qhs CrnussT GYHas Nn& @b
CurGs e oL eSled @plugrey wryeufl euhsHTE
shasuLOdng. sustifleng wrmmmssfled wryeufl Canermmigsen
epuL_Lmev wiyeulfl CrTigeT 2_efst_nalesne.

Kwg o Ledlew euaniflens wrmmw  Qresw(h
swhleneowiemLw Glewersener Clanem(Reteng. sueni WIHDHLD
(2-meunsaw), fengwrpnd (g0 eveng Hansss60).
Shmened CeuaflullBid evevg o mafllwpa@b euamifeans
mmmeissT prdlasflerms gflgluu@ssindemen. Reueumm)
Qeweou@n Cprdaalsd gCaaw om MU QOprd
BevemevllsmmrGeor syevevgy) GInIS @enpl L rGeor 2 uliGeud)
eSlemevraen FewL_GlLnbLITEnGUI60 HemL U EmEy. @\g6st ppeotd
susidleng GHeopUTHSHET @ wesflgeflar eurprIeT (prpeugIhd
oeuen 2 Ledle sremmlu@eaGar@ wlGllens eusn
FhBHEGWD ClFsnn CamEng.
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0 Qprs BevemevblwssiprGeor S| 60605
Geoplurn_igerme eenifleng wrmngdler  BenHlemeol
QummLser ensmen (peopuled o L edled Carnhs NG EHing.
wHnib Heweu AmuBfed liLgCuw Beveg Flengsasiiul L
Curerrs QeueflGLDDUILGEHDE. eueunnl 2 HeunGL e@hdleo
QUL a6 REaSSH6TEmLD LlHTETL_emeugmenaaid (bl emer.
2_STTewToNs SLp&a6sTL edlenenuiieo

R 2, B 2, c_Spp 4, p

R etetilg) symbuelenen Glungst, B,C,D ererismen
BewL_wlled 2 (Heum@b Glunmlsen. P ereruig eflensnGlummen
woHmb a, b, ¢, d aertuenes Fflwn exsdaanas Glaws>L@EID
Opndlaer. Cun@BuaL Herer Caudlelenen Lnengulled FHLEHID
Q6N 3|6V6VE HFN@& Cplul L Oprdladr Hemaleo Ganhg
sl L nGeom  ojevevg  Omrdl @evemev  etempnGeor,
Geudleflewasmuiienr @em_Lin 1 Ceudlublunm L ser o emeas @
Siawns Gaibg D Hng. Psermer Geudlellensomullsd @midlufev
HevL_s@b elenenellemen QU aseflen ene| Geondnag.
Geo_Liul L CGaudllbunmpLl et eneysE Jdlabne Caimg
N dng. Bsemed BFasseTenw 2 L6560 CHHuGHT(H 2L 60
uenTedls@E Wlaab pasdwuwner elenenelensn GLmmsn (P)
Senelled @enmeugned, GHILSST aUTe LD ITLIL| 2 66,

@ onndl aeug e GO efewensE L HGw
Afwn esrsfluing CleweduL (piguyd. 60 wHIID LT L 1b 601D
e @ ellepennelaen ‘@ Iy @ - @ CETdl’ aemp
SESERe LW Hrensreug Carlurlen. eSlensdl 2 enenei.
Bgenuig e OnrSuilen 2 meursssdled b wrL e wlHEWw
Fhu@dng. Cprdlaen emensgIb L rSmasTa QHULSTEID,
yrasmase  Huysefls opfleomseflar Qeweur@aef sarmed
» (heuneusrend DWVANNe  goudd wrhHnrsst emeu
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2 Hauns@G Lrsmseflenn  asrewlu@denper. o eGeu
Oprdlaaflsin @epnun_igeumed 2_(mHeur@id Crmiies . 616167, eSlen
PRSI D) LDIMILIMTL Iq.657T60 2_6vorL_nlenmgy). Glungeuns Eedeurm)
2 sorL_n@& wrllue Crrisener @GswrLLbBEs (Wi oudleoened.
855 wry el Crrisermed urdlasiu@uealise sl_gGrenes
Car_(aemrsGeur (7Y Hemelen @p evedlled wl HGw
undleaslingLeur) evevg CurmeGar _HaamreaGeun (ry
Smellen  @rew®H  2evelevsEpd  LNESILL L aur)
Bmsdlenpent. urdlésiu L wry e L CLrGerneo
(autosomal) @GrrGwrGembaafiGeon geve0gy QeliClL(mss
&CrmBnGembaafiGeon enemwriLiL_somb.

CaewasCLrfblun, eunew-&rs Crwmi, mGuomSeSlwn,
Seofleflan, oyevamiGLnenrium wonmib CL-gréen Crmi oyl
wafwwrer Crmusst fev elenidlens wrmmruseflen wry el

Ganennpysefleotmen 2_evor_rdlesrmevr.

7.1 GCsevsCrdlflur (Galactosemia)

s om wry el Gareamn &b, PEECrrule
CaevsGLTen @ Erh&GEaTaIns THMLD ML (Lplgeudevsmed. ks
Grmi &S558 senflfe Lig ND&@ D @phangsst 18,000 Guiflsy
E(HeU(HHE L (DD 2_snensna s(HsLULBS DG

&[T [T GRIT [ G 61T

CaevsCLrdled @mhg GEnrsCaren 2 meangn o uin
GCeugdluileo wrmmsHeL mRLBWL CErdlaaflen @Genpurl igermed
855 Conit opLGADS. Bbs Caflfiman anfippemp £y

sr_ Lol (erengy (UL 7.1).
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GCaensGLre —p Coe0&GL_merv-1-LmenGui

_b ) UDP GawosGiren —y UDP @eneCansi

a =Cae0&GL1emaGsuen), b= UDP GsevsBL_nerv-
-1- unevGul wyflenL_6v 1grremteniGren, ¢ = e wGrenv
urih 7.1 Gase&GLneller euenidfleng wrmmwb

BaevsCLrdblwr eremm Crruilsd Sparemid nrdseflen
Qeweodlmen @enmum _Lg.sumeo GaeosGL_men & e &G menng LD
2I6BL_6uSle06m6V.

3. Caeval_nensGsen,
3y, CaeoaGLmen-1-ureuGui wyflent_6d g FremevLGre

ST 'JI' ’

GaeosGLmen-1 -mevGui w,flenL_ed wrreseLIGren ersmm
Cprdlllesr  @epur@p WBlaayd WsHWD  EUTLLSSHTS
smsLU@Hns. Qrs Gemplunigeame GsesGL v
Brss5dle0 2iHs senedled Geaing) sllHidng). Sssent 260G
gL &CGLev stetim GpTSlulenmed GaevdigL meo (Galactitol) &
wmpLul () sevaeafleo undllienu (Cataract) esHuGSE&FH DS

GaevsGLmen-1-LmenGui uflem_sv g rreeroLIGren eTetTm
QrrHules Gempur® engrremt Heneoulled esHuwrulien g
ifla 6y b Guwrgwnes 15l 6360 63 w1 anLB &80,
CaevaGLnen- 1 -LitenGuL seveSTedleo lgdiuines Campg) eS(Heugme
Siflevieren seuflio LreGLL (prpeuensuyb GleusfCumnm e (H\éim ).
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Bserned H6065T60 et GleweonrenL. QuiuGsrH epemen
Glewsour(Bid @snmmhg srewtiubidng. rCrruwined Lindleaaliiu
G PHENSG LOETHEVLD &6 @GP hHensine claweouR&ng.

GPHEnsseT LIns@D GLng mevevBlensoulepid 1Yement @k
G PHenSSsn Fileur PMDEYILD, LisvsSeiongea | sresTLLI(D\&lstmev.
Bh5 GPEOSHEHHSG NYsoy arbdl LPHIL BrsHssH 6o
@epsGarallen ey  @emmhgd  (Hypoglycemia)
anewTlL(pdHlemment. 2-3 S EISEHHGL DG DS Gwhensaetien
&6065T68160 Qan(pliLy Slaflsgib Serert s60eSTesled, blesussn
Qewellypra srewiu@b. @rs cuwdle aresGLrdilluired s
snyessonsg ppenenuies smiblL_sev (Cortex) LgSlulled CaeosGLmen
wHmib  CseosCLmev-1-urtenGull. ugLrend SFlswrs
anu(Gdna. Gsen snrerions wesmey LTELLD gnub SleTma.
s16u1o6u Dhd CHMUTEL LTSS (GLphHengsen &eveSTeo LimglliL,
susi&Slullestemin MHMILD 6wTHEVLD @ st snewwriiLi (&l smment.

7.2 eureardrd Grmi (Von-Gierke's Disease)

Ba m Siflgnen Y& FTMhs GHeDUTH pE&D. Dhs
auenswren Crmi ‘SlenenGanggen Celliy Crmi’ aemsanw s
FMMBeE. @nhs susnswnes Crrlsst denemCarmen cuatidlend
rHn&SHe0 mHLmMID CErlsaflsm @snpLn_iqesmed 2 w1 & ng.
Baenned sieneys@ dlens LnedensaemiH o seoelTey, BT
Fens LHNID Bmsw Sasaailss Corng eNH et

sunen&ig GCrmi SlenensGanmen Gablliy Grmigefleo (pgest
Wwaeons ser(Hlligssuul.l . Crrungw. @5ns Crruierred
Grew(h el wasefled @eun uUTHeslLBEISTHS
e 0la(D&SLILIL_(HeTens).



eunenidig Crmiuned sevelTev Hiflswns urdleasiubGEng.
&EH&CaN6n-6-LinevLIGL 6 16 GlBTSlullen (@ 6mpLINL. g 63TTeD
Bis Crmi apu®@dns. @bs QB deomCangeaflesnbg
GepaGarav-6-urevGuil  LHHID GEHaGare 2 (Hauns
STTEUTILONG 2_6TT6VE).

éélgmsn@&ngsh — p@EHsGaMev-6-LnevGLL
—p SEn&EGanev + Pi

a= GEpatanean-6-unmuGL e

utd 7.2 AenenGCaren @eHsGanavna WIHDLEHL 560

é.lj,l@@l N

56065760 LHMID HANBres Hassaficn FenmGanzen
2iFswne Carng N ng). SCnrdlen (Ketosis) wHmib enamiim
eSlliglur (hyperlipidemia) g dlueneu fleo gml@n senn@ib.
5606560160 2_snien flenenGanzoes seney 15 sgellgn oiSlafasng:.
fAev suwnsefleo fAnfresdeann HmerGarmen Ceiss
meusalLBENE. Qaerned s6065TeL 6iGawd sremTiLB S D).
2 enTe @ e liul L srevnseafley emap iGurdlensnflwm
gpu@w. @rs Crmi o aemauTsEensE HamanGarggsi
OeassliLiL 0, QTS5s55560 @Enatansn et 9 dleflasnne
B(m&EID. seveuevget eu(heugid Crruien Wadlu HM@BwrEb.
GEnsCanev-6-urenCul. seeSTeney el @ OlausflGumpmos
SmCabw sudl el@augner g mEm Cewuyn Qurmpl.(
Semenanemeoden flefasiui @ enu@mels DOHMIDL OMSLY &
Sibevrugen dle enelle 2 _(maundlemer.

198



eunendlfs Grrured urdlsstinl L aitaen igdHsig
2_egsTLIg e epeod emaniGUnSlenendiflwn Hlemevenw geftsseom.
£31Geu @riCrniis@ 2_anen HAflFenswngLb.

7.3  anGomisSlwr (Hemophilia)

Brssib 2 mmsev eisu1LIg werlls 2 | 65160 @\HHg RTSSID
SiSlaons CleusflGummosd HHI& @D 6 LUTEISMIL] Blapas oy @Lb.
Brssn 2 eopse Hepsduwule Oworgsd 13 srresfiaen
(QuhbLTEID LrsmiseT) LniE Cumdlamer. @ns Lrsmsaflso
TG 360608 SHE GCuwhul L srresflaaflen Cgn@ssedsd
Gsopur® gpuid Cung Brssn 2 ens e urdlasiiul b
oglana GrssCunse (Hemorrhage) egnu®@Sng.

Ty elflwns eumd Bhg @emmas (Crmitast) Clungeuns
afGnisSumne stenny) 6o P&ssLILH\Slsme.

SITJ 60T I & 6T

anfGurieSwn aenug Bresn 2 emmeus STOSssLEID
au(Rd g Wiy eufl Crrurw. @ns Crrwne urdleasiiL@mib
werflgiaeT afGmSeslwingsv oievevg NeSL_iev (Hemophiliacs or
Bleeders) etesrmy ojemipsassnieun. GumbLren Sng Crmi
S emrsemenGu LnSledlng). epern eusnawnen adGuwrSedwn
Crmigen srewsiiL(hdlesment.

1. Quasb 2 onsed Hapeiled um@Goumb sryemf VIen
(SEMDLITL_L 60160 2_605TL_Teugy) amGionieSiwn A.

2. eamgewfl IXemn @ewpuriigemeo efCGomieSwunr B
2_enTL_n&Ims.

3.  emenll Xlew @sopun_igenmed anGwmniedlwn C sspuRdlng:.
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S T AmeT

Drs Crri 2 _sreneuiseEns@ SBlu enedled SruimiseT
apul LrBeor evevg L HeaHnLCUTE Hle sneiled
BressuCunsE Qmegn. Bns Crrwrefllsefler @rsso
2_smpeusnanest GBI S Hrs B(HeED.

7.4 seolleflen (Albinism)

Bns emawrer Crmi  emanlGurieGemrrdlen
(Hypomelanosis) anresrions sumdngl. enanliGLnGlneoGsamdlen
e651L18) GlLoevesflett stetr HIMLSl Caned wHMID sevmaailed @Gsnpeuns
2_meumEb Hlensveniwis @nls@n. ECrmi engGrmeniiGenen sisvm
Cprlufle @enpLiLimigenmev HUBEDE. Bhe Gnrd Quosossflen
2 hansss5dneg Haabh o godpg. @b OnrHler
Geopur_Lred  Glweeflenr  Quwelenensliged  QmBHE
2 (HeunsaiL(Beudleoensd. @gerrsd Gomeo, wullh, svblasGrr
(Sclera)wpmb  Carmiz(ev  (Choroids) Gunemmemneu
undlsasuu®@lemen. Clweveaflen, engGrrallas steorm obCeur
S|BlevgSle (Hhg Cgn@ssuL@Sng (UL 7.3).

eng iyl Gevreo
engGrradless — . 3,4, em_snanL_yrssl

colilementev ieverflenr ——p CL_mum@GUIGesmest
——p upOeverfles wHmID NGWGlwevesilsi

uL b 7.3 emgGrrenfleflediapnagl Cluwevesfisn Clgm@gge0
Clungeuns By evo1 () 62163 & LI TT 631 oo Y6l &b
sresTLL(EDE): 1. oy8@&Geon swGLesflwen (Oculo-cutaneous) -
Beusuenauiiev sesoraa wpmib Cared LEHuleo Bipblasn @em kg
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anewrLiI(Ddlsmmerr. 2. oy s@eont evllesfleons (Ocular albinism)-
Bieo samsefled wl @G Hopbsafler oime Gampha
anerILRE D). 2y emme0 Careo LndlssliLi(heudleoenen.

7.5 sevard Grgyrflur (Alkaptonuria)

851 e Sifisren wm euldl Garenrprgb. emeutev Bjevestls
wpmid  wsCrrflenr  blGein  blevmiseflenr  eusTiflens
wrmpriseflesn Genpur_igeme ks Crni spLGEDE. @55
Crml ugg Beoled GCupsE meul aTD S e 6
anesoT (B &M &

& ITT 6UUT I & 61T

GCaprGurllgmenyCell salGLev eaaybd CnrS
sngCrrdlen stemand HGeur o flevFems iflemL_ed CoA wpHmid
SFACLL g8 wrmmd ellensmuliled mHUOEHDE. Beucieness
Glgm_Mes Gung GenL_flemeowins 2_(Heun@ b CamrGrtlaeigflé
Sibleod GannGnblggsiigCal oy salGsv 6ty CBrdluflesmed
&I CenGeasmm b Qeuwlin@dpgs. Prs Crrsules
Gsmpunigesreo GCanrGur Glzosiig £lé jbieobd 2 LeSled idlaons
Camdlmg (LLb 7.4).

eogGrrefless —p —p CanrGur Olgxmeg s obleon
CamnGurtlesirg G l%&GT\S]GL_Gf\)

Gwedullev
Siflemev CoA + 86 1 g - - o AGLT G

uLib 7.4 engGrredlen . .seuenLg65 b GamrGurblanermg Ga
JEYR: 12\ [ TR

~
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Ois Crnure undlsaiul’ L anseallen Qresded Sl
wpnid nEien sfes serefled CamnGr Glgmsiigfa ifleold
srewiL(w. Bks Crmunsflaaflssn AmEr srmiieo sneudSma @b
Gungy #pmi Crrsdn@en Bimb wrl smuurs CarhpweflseLb.
mgGriflefled Bmba e heungb Caindle QurmpLsenbd @)
Gureo o &milzmGerpp  Glumm  HMd  LIMD  Fereno
C&newTL_emeusenis B hadlenmes. PEHs HDOGET ‘eosTiL s
s160TM) Diem&HHLILIRSlemes. Blelelenswines He0ETLIL_6rTSHen’
anglseflen sigGeozgen Remevwriiy Hasbaen wHMID epL(Hsefled
smdl el(PeausTer o issMligen airabd sryemtons o_srener. Sg)
Sp,5CTTCenrdlen stemmy iempssLILI(HEDG.

GamnGion Clgoemgfla sjbleod LimeSl Slememed 2y &G v
steoip Glpndludien epeod I &eflemGermmid ewi-ujbGung
QuenGen@guienner eiep CeudluGunmer o (Heurdl g
LiTeSlnenTey 2615 M6 BenewtiiL Slasaetlso Camngl o155 Mig e
2_6UUTL_MT& SITETETLONG EOLDHMDSI.

76 GL-&m ., mi (Taysach'. " isease)

CamefllCurens(Raer  eteveond  HlenenCamaviimGsin
SLlpamTEw. enar uGaln Sassaflen Classeuaysaflen
dlgene| Ourndlpgetener. @Gdluunrs wrwy Slassefle
GCamallGureng_sv dlawns sresruuBSlermet. GLrg euns
HemerGansnlmGar e Haafleo e_srer srrGurenan. Gri(Hast
emsuGenGembaeflev snemtiLi(b, Brmp LEuy elenamuilsd mEHLUBID
Cpndesnteo FaslLBdleper. @ns lnndaafls @enpun_igesme
fev iy eulfl Crmiser o_Heundlespen eTeomy 160 GpyTi&s
(Pig-61 86T GnmyeleoTm6T.



CaneflGurensn sen o L1 G & mem & euf1 6] (15 15 1
SpasevurL_eunn) 015 n@&suHdlsmen.

evSimGanensss — p Fpnenn®d — P @HeEnaEtarenasd frmemnl
— > @e&EGantmae frmenw® CsesGi_rev —p et

iQp_més(BaunﬂeuﬂGL_sfo A
led, (GM,)
(Berd,, b, wHmId eAlsd, Beweu CormeNGuinspeBiaer)
&7 [T GUT Il & 61T

C-gnsen Crmi sistiug) GlansGsordleliGen A eemm
OpnHullen @Gsnmun_iqemmed 2 heirdlng. @é@ennum_ig.eomed
erd, st CoamefllCurens® ppewer LOHMIL WevTETTT 65 60
sidlawns Coimg el Eng. <sGa Plorn, CameflGuinen s
CL-en&ev ComallGurensas erenmn opassliuGh. Db
OprSllden eopunr® srremrore e, ComeaflCurensani
Herd, ComeflGuremnsms wIHD (WPuwrg. serGel epenen
Qgsvsefled 2 emen emeGarGenbasfleo PBetn, sidle oemeiled
Sreriu@&meg (Accumulation). feo svwmsefled 100-300
DLMIE SFs0rs Bed, era| e wikg sreoiLdib. Sge
SNTERILONG HIDL] LDERTL_e0d LIndl&asuIb eumiiliL] 2 6Teg).

SABIGBlaer

gmasem e elpsHe0, euented Lndlly, o emwey

2 U Ganateundledo  Sromasen  Cunsnpemey  (pseohemned

2 @Mlaennas Caremiid. wesTeuaTiEs] &6snIHe LHMID Linteneu

Canenmmyset CLmsimenen (el BGBISET pEW. BHs Crmi

Sl GPHes Qrennqel®hel @he awgs@s SDhs el
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eumiiy 2 e 90 egellgsdn@id Conuil L Crruineflaemae
sever unienalulled Gemerdleuliy yemaflas srewiL@D. &YHens
smele(ma@b CunGs smles aruusnLWeS(HRG sThidsULHID
Sivbleflwng s HreusHempgs CansCeamlaliGev A
Cpndlulles ojemenels semadll( PHEECHTL GYHOSMUIS
FNEGLON 6160TLISHEN 68 FH6wsT(H)Lillq 58 60D,

7.7 HCumSerrgd (Neoplasm)

yonICrml serug @msw CrnisE AOSSUIgWNs
wéaefle LIS @, sryesions 2 steng). kEHML 6ThS euwiSlenid
UTEI(HID. 2L 65651 616060M LINGBISEN D @HRGHML euy eumiiiy
2 65or(R). LDDIGCKETU ClF60sEnHSE peoTmy (PSS LIGTETL|&H6T
2_6tT(®) : 1. RUPEIE (PedD LOSSILILTS ClF6d LiGLIL (penmaer ;
2. 3|(m&l60 2_6ren LlFevaEThEE LITeyb sesento (Invasion); 3. Qrés
@pmuseflen epeoid 2 L 601681 LOHMD LINSHRIGERHSHE) LITE|D S6TenLD
(Metastasis). Q&6 suemi&d] LHMID Cla6d GILHSHSHD cTesILIG)
(pempuUBSSUILL @, GlEweoun( @b, Ahg sl B UUT_enL
Bu&@ b Clecvaaflen GlLmasD JFlsfeEail B gL, nT &L i1q.a6r
e meundlesipesr. Dig Hapsd HOwnfemnen  eemy
giopsstiu@dpg. HGwrlamssder wpaen Hapsfluns
DNAsfl6v wrpmid esnu@Emg. QLhbUTeD 1qupni & igser
Geumy PLrmsEns@ ureutowe Cr GLgdleo Ame@n. @hs
auenswres iqupni  Senesesqupion  (Benign  Tumour)
aenen &S ILGEDS . Qhs eueDSWNET IquplDl &L 1q&6T
anrrGuwresrssn wHmb dAeo CeaudlLQurmlsamenr oflawrs
&T&HTMenT. QlemeusT 1qUpoil @(HSH DS sTTLIGZEMEN MK
Qanenen 2 gy  ewi_wrenons  (Tumour  markers)
Qeweru(dlenmen. Beweu  1gU|OT  LITHSHTHET 6168
SenpaatiL(pdlesiment.

Frgdlev e enen @Hg KWwiE wrssTseflled gou@d
wrhmiisafles Semey 1qurT 260608 LHmICHMUT 16w SetL_Blut
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BHaapd 2 goydlpgl. weolug enwleomor (Multiple myeloma)
woHmIL sy HONCHTUe Fradle arcdfwusgdler GClablay
9dlafNsg aremrliLi(b. 616bL, H606STe0 WHMIWD Hiewruired
ypoCrmisefiso evseneves LmevLIGL e (Alkaline Phosphatase)
s1681D GBSl ull 631 ClFUIED SiSlassions 2 66T,

GUplofl S 19861 @ G556 BHE HD UTSHSERSE,
ureyd Cung 2 W (HEE LSS WPigdng. DHGured LiTa)bd
Crrw  Cweltsblemesr. (Malignant) yomuGrmu  ereormy
Swpastiudng. Sesemaw UHnCrml Cleerasm sHraenens
&Diljenen LOM SlassEHeGL LTaleuGHiL_eoeonne, BT&ss5H e
suflwrseb Lre|dlemenr. Beueirm 2 heunes BL_s5565®BHS!,
@resormb ulgwnen wHGorr QL gdlev ClFevsem euamiaisnd
Qo L_nevi_merSley (Metatasis) stesr empsSComb. Geueurmy
Qesvasflen susnigdluled IHPL aHLL-(H), emeu Goeds6lessor
IQULLDT &L lg&EMNE IDHDID vl aueng LrrarevurGweas st
6168IMEnLPSE GLD.

HomICrrusenen @reswi(D euemssenns Llflgseomb.
Sasaaflen Geaefliyns Geesefleo Coremin LHmGCHML
smAGenmon ety JevwassLLbGEng. Sassaflen 2 L Lypb
SEMESHET DOHMILD Bemewsra@ b Hasaeilen 2 v &g ynmCrmi
emGsnon sienny HewpssliuOdemen. Qks Qe susnaasst
sedly Qrs5s58l60 Glesuaen, Hlesshi pjemeuwibd gy Swieunhnled eu(mid
yom Grmosst pempGw en&Gawlwnr (Leukemia) whmybd
ebGuror (Lymphoma) stenmy SiempssiiuGEng.

weflgisafleo Caremmib 90 sseissdn@wn Gueoren
LDDICHTL&ST SMFGeTTION 61651 AUENSHEMUWIE FNTHSS (S LD.
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N o ) >
l_|\||!|'|

HODICHIenul o _emTL m&@Wn  snyeniasensn pLP 6T M)
suemaseisl LNNagseombd.

1. &8It 6fFa 2. CoudlGlun@pL e 3. eneuravsesr
1. sdlrelgs

ypesgn sdliset, X-sdlisst wmmnib sronr sbHissn
HOMIGEIEnW 2 600TL_8@HD Sestenid eunlhsenel. @ng sise
DNAsf60 wrpmpd eypL (& Clesvaafles yHmGrrenw 2_etr_né&sé
Fnlg UIEHEUSETI(S) LD.

DNAeneu CrilenL_wing sré@eug wi_ O blern, Qemeu
FHlasseatleo sefl 2 milimenst (Free radicals) e ewt_na@dlemmeut.
2 (heum@Gh sesfl 2 mliser LHmIGHTEnU 2 650TL_T&@D S656miD
CleevsTL_6m6u.

2. GaudLQun@mL asn

Hle idle aeled &flw, sesflo Caudlublunmsen
LUDDICHTEnW 2wt _ns@h srfGamblmenaamass (Carcinogen)
QEw oL &lesTment.

afw smAGarmblmenser (Organic carcinogens)
egnyewwions 1. CuenCerenuflen, 2. eoLifenged
Quengrengrdlen 3. enl_ ClwgdHle eopl_GrrCenr oblew, 4.

Sjuenrngdlesr B, (Aflatoxin B,) Gurerpeneu weflgisefliso
HonICrrenw eymL(NSEID Senenlo blanetorL_emeu.
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A asrid(  «Olgget @en (Inorg: 1ic carcinog 1s)

2 gnresions: opisefls, o evblusvl_nev, GlufeSwd
Galblwib, wHmb GGrmblwn Guresp seflbrissr 2 L eSleo
Sen6ydE iSlaions Gamb Cung LDmIGCETenw apLbHSgdlsmmer.

e oo eriflGennblmensst DNAame Crflenwinas
SN&@WD Gevenio GlEnessi_smel. Beneudst 2 L6560 616hg euemdlens
LIHH(PLD en_eudlsvenen. Remeuset CrflenL srrdlGemmblzossissn
(Direct carcinogens) etesimy jempssluhdlestmen. oy emmed,
Glugsibumeonen sniflGenrelmenasst DN Aeneus sné@eusn@ (psry
dev GeaidlorpprisersE 2 u@ssLUl(B senLkleneo
(ultimate) eriflGennClgmenaenna wrpopliL@ Slenmest. Sewmesr
Semeu DNAemes amdlé Geweu@Slearper. senL_fleneo
sridlGennblegstiae sievsL_Tres seur anyewflagems (Electrophiles)
Bmlugreo smassun aryeflastmen (Nucleophiles)DNA, RNA
DOHMID (PHEW LTS RISEN6NS, 51 esTmenT.

3. emeursvaen

eoeUTevSsen sTenend HevTamulflast DNA geve0g)
RNA&&ew6m 071 eLpe0sHanm)sennad Claneur_eneu. @k eneureoger
weflgisefles HOMICHETIDW gHLBSHID SHmenblanewLene.
Seueurny ybhmCrremw  gpuBSEHL  mesTemud faen
S 6iGCanblgefls (Oncogenic) 6%) 61 7610 & 61 6T60T M)
e &L dlesment.

2_GI6usTiDng 61L1611Ig.607 -LITT-eneureny (Epstein-bar-virus)
uirsdl eSlwGurwr wpmiw CrEerGuflarEhdlwe sridlCGesnon
W emeurevsst UDmICErbsenem o esLas@HWw  Smeo
QarewiL_ener. Oamruev Hibliendev epeurev, Glamelsen
LOMICHTEHIL 2_(Heuns @b SesTemeniu Ol &resTL_g).
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b oL g T R r

yomiGrms  Gesvaeafleo Gemeumd wrmmrisen
eyl evTm or.
1. DNA wpmid RNA 9idle gierey 2 (meurssiu@ang.
2. bligensst Blads@enmeunes eellsd Seng o midnsg.
3. &mpmyisem HMID SMHB6veVTs @5 pHlemevsatsy memL_Glumib
Henensrendlen ydle senelled HemL_GlumEnag,.
Qwed&sLemen. yDMICHML Garewi. Gaeseflen
Cupypsdler Heo wrppmser gpHuBdlerpen. wesflasn
Guras@eursgl, 2 L Slrflsg6, ouweflgse oD @Genmeuns
L O senenw, LFw I eieomenast 2 (heunssid SlenenGan
eSUG&sT o SenenGan yrgmasfleo emu@GID WwIHDRIGET
Wsedwes GO 55855 OTDHMRISETELD.

T

1. sflwnen efem_emws Cainos0.

1. G-grsen Crmllen Gung 2 L eSled idlswons Ca@mbd em

Clun(men
3. GCaevsGLmen . eogGrmenSledr
@), GanieflGuinema(h . (&HEHHGEHTEN

2. @en&Carev  6-umevuGLev  eeim  Qprlullen
&EDDUIMN_Lg 68760 6u(HLD Gl
&\ eunew &id Crmi 3. CaeoaGrdiblun
8. GL-&raen Crmis . gjeoflesflen
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1.

Cae0&GL_er 560656060 ilaionsg Ligujd Crmi

3. eune-Hins Cru 3. CaeoaGLrdiblum

8. GL-gnéev Crmi . glevllerflgn

Gared wHmD sesafled Biplisar Cleugngss aremriu@Eib
Grmi

3. vl 3. SHevasTIGLrennflum
2. anGuomieSlutm rr. GL_-grgen Grmis

Gleev QLS Flswnesined 2. eoarL_nEH G
3. SivemIGLneyriwir gy, ojeviflesflan
8. ynmy Gumi . CaeosGLrddwn

"47.1- 1 @l_im’ y ! ,‘ '|_'|| .

cueTTESlem g LOTHIHLD ET65TLIS] 2_(HEUNHSLD DMHIYLD ~-—=-===---
Sievlflesflan Crmuley e smen Gl LINHDISEGEHMH —-------- .
Brazn 2 empseder LnGanEn srremi ----------- 6u1
Gsomedlestmed 2_svorL_m@bd Crmi eufGomileSwir A.
SevaruGLngyrflum ----------- Ol 14l & @& 6mmeNevtTev
apu FHeTngy.

SMiACenClessHen —--~-~-=---- Crrenw 2 6T _M&H@ELW0
6516010 GG TERTL M6,

I11. efwr? geupr?

1.

Aemevrett iq.upion (Benign tumour) 2_1_sSlei p(h B_s8leSbiig
DHD LINSEISETHEE, LT SesT6nLd O\EHTessT_gi.
CaeaCrfllwn serp Crmiu se6eSTened Y a&wns
Ln&&Smat.
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3. afCuwmieSwnr eep GCrruliled Zrssn 2 enpsHed
undlaslibhdng.

4.  geosruGrrayflun eemm Crruiler Czmed Himiblaenr
unglasLu D\ dlemment.

5. openGanbmeafls eeaurevast UHnEHINW 2 68L& W0
F616m)10 Gl TEB0TL_6W6L.

IV. Qurmsgs.

1. GoeosCndiflwr - 28leTid2

2. Gr-gréev Grmu - &EHaeaHTa-6-LimsnuGL ev

3. afGomieSunr - JENEAT=ATY 0 JAE- VA TETY: ¥ 31

4.  AGumlerngd - Gagev sserst Hlplaet Lrdliy

5  eolilesflen - 55 Quastunss

V. 8p& 1 _eupdln® #mes. e allevw .

cuenidlens MHMSSl6r L el CaHTenTm S sTeTLIg,) 6T6v16 ?
Sofeflgn Crrulles arrauganguid 0@ Blseaneru
6T(LPS).

CaevaGLrblur Crmilen sesreniosenen ellors@e.
YDNIGHAW Cl&6065] 631 LIETETLISHET wWiTEwe ?

q;bgj(g’r_r,nuj EU(THEUSMSHTETT SN EUBTRISET LLITEDE?
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LImL_b - 8

2 WMlweo &eileGermmid

(peTEI6BOIT

GlesveSled 2_ster eyl Glumms (Carbohydrate), Qamrapiiyy
wHmib BCern HlevmigsT (Prpenwing o &eileCeshHnid
Sem_wburg CFeesE o sedlmen CaemaiuGEng. ehg
GlunmeTe @(HHSTEID eusnidleng WwrHmaSlen CLing, (ppeniowins
SealnCarnnn e wwCurg, sflwfle eimuyew (CO))
SHEBOTET (LD 2_6vwTL_nélesment. Gaeunev Slaellev xHLIGID 2_ufifluied
S &mCarhmd gy &milegens sS55I Glaremr(® &iflwdleo
suryener  Oleuefllli(Reuengs srinhgemeag. Hosmaw
enesaeflsnGurg oy hmeonerg Geusions Geusflull_LLBEDE.
2 uNAwed oy &mllzgCenppid N&s GBI L Cprdlesamenuyb,
gsienemt  Qprdlameruyns  Carsi(n  OewenpmdleTng).
252 Cannmadlen CLng Ligliliquirs snamL_ress uiesflemis
2&elenGenn(n) Blemenség) Sevsteni o_(heundlesmg.

sTevasLmest @L_wrpms Ggri elemenmnulenCung sflo
PG MsaTleS([Hihg 6Tev&L_TTemaen o aendlanen oiamssEHsSE,
wADOUUGENS. Sieueinny WIHHLUILIHEISTE) 2 (HeuMEW S,HMED
g Gerrnenaes enr LrevGull. (ATP) eresrend epsvdanie
WemesmrLiumpmpeons (Bond Energy) e peursasiu®@dlng. oidls
SpHDEL epevsammsennes g Geamtengss g LrevGUL_ (RS,
wHNIL SigCenrengen emL LmevGul (ADP) g duenausafied
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2_emen semLihleney LneGLL Cgn@dwneng WNasliu@nGurg
Spomev Geuefluf_ i@ éma). Geusunm) GleusfliiiBib gy HmevTemg)
ySlw 2_udl epevssmmiset (Biomolecules) 2 (weurssgdlng whmid
Siemeusefler Aengelln@ vweTLG SSILBSDE).

poeflmener  saunfla@gn e wlisefled  Bsse
SN CHNSSHT6L 2 ewT_(@GD LnewGLLsnL. lenenstadlssm
Nemen dla dlgsder mewL_Gluneugne Iemeusmenme,
HeoL_sdlenm el@elssiulL. ynmemey ATP  eremenid
WesIMIGETIS  WIHDPLRSng. &mlnGarnmss s
Benewng LrsvGUL epevdgnmysaflss Senewriiy eflenerimemng
Qg Clesvaefled menL_GlLmih e s (padlw eSlemewmingb.
Beweusafleo Geopur@ser gpulLre  Gesoser 2 ulf
eumpeuClgeLg) Puwsons spestprdleS(Hib.

8.1 g &ailznCarhmrpd, ehéspn BenemTwirduldl(msssd
(Redox Couple)

speubleun(m 2y HenslzGenmm elemestulles GLingd uweouinaGe
p0ss ey Cr suwsde Hapdearmg. samens
&EmH&s0Ns, sallmGarpn @ssn  (redox)  eenm
SmpssuuGaApg. B @G &swD salRGabnpn
ClanesTL el emesigsen stevsL_Tevig:aflsn @uwisasend o snen_sdlug).
FTVGHLITESHMeNS HHLUemel aedlmen bH&HH  semmb
sTevsL_emiaemen Glummis Clanerueney o selenes erpml stevad
SINPSHSHILIDSH M. 6THG 6(1H W6wTL-e05Sle0 (System)@mha
sTeu&L_restaen @i_ompid Oeliwiin@HennGan HuGLng Hemeu
aelnGenn Heneoemuiud, 6hHS @(H LDESTL 606G
srevsL_remsemers LLupmis OarenendlamGst emeu pH &S
Hlemevemiu|ib jsmL_dlemment.

2y &eflmCermm (H&e eflemerrineng) ereflu (pemmueo SGip

ST (eneng (UL 8.1).
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paerilgen @EH&d) " sp&erdlzget enofl,

\

uLib 8.1 g &eNggCardn eH&s allener

psendlznstt amfl, Spdelizmen pHad,

o0& e eupmidl . € + ereusL_imedt 7MLl

Baemen @Miuns @bl g &miieGehm eflemerwimeo
efleufaseomid. Clurev weflwnesg @@ seos_TTenen QwHe
(SpeeiizgGeompid senL_thg) Cuiflé gweflwuins wrmydermng.

Fe™ —  p» Fe " +e

Beneunny Gleuafleumid erevs_rresiast sovflsHg asmSTomen
Blemeouileo Hlemeowins Beveons anreusdlemed semel HOIHAH
ppevsaan&GeT(h Fwenw Renennsgs Cansidlemes. @gemed
speuGlenn 3y &elznGemmm eflemerrullen GLngID H\&e eTenesib
Qgr_reflune mevLCumidng. eluGlurpgb 55
S HflmCardn phss dlamensst  gHs  mHMenev
OeusfluL SgeusTHaD 2 6T6mer. 6(F 6T60&L_TTenss Chirigwins
e dlemel Qurmefled Bmia ypselmGarhrlésE wihHn
G Cung, 2L G oieneugst Sdls oyhmepi e Geig&g &
Aaniflngl. @aenmed GlLpbLTEOTS 2yHMed HAsn sSewidlema.
CQungeuraGen  emanl gmen  uweflullen  steosLTT6TSH6NT
2 smGean QenemtudCurgy  Geaig&s@GL S
2 (heundlemgl. Hpuilend 2.u9flwed wewrLewsSlev, @Es
2 &eilzGemm (& ellenesmaen s ereflemwiwins, Gleudin Hlanev
wIDrg KoL Glundlesm ;. Gleme _ 60 enanl _reoen Hwesflasmen

213



wIHHID Qewed LIgLliLGWrs Seneu SpaesleGe(n Camb euemy
Ggleuns KewClumidlemgl. Gsenmeo GleusfleSi_LILE D =y HMed
Avhw semeuns Qmsdngl. eupeomls Nigss1F CoafliiLigb Hls
areflgnen gesimrdlma,.

8.1.1 sy sallgBearhm eHiés o bhne (Redox Potential)

el CGarmmsdlen Curgibd, @b essder Gurgw
QeusflliLiib oy hmeonesig ellenenblLngmL_saflen a6 _rrssisenens
FHTEUEE) O606VF IMHMIE Cl&ETETEHLD Hemenidenil FMihs 6(h
Nl g g . 61608 L[] 1601 6 60 611 &5 &b (Lp& @ W0
2y sendlznGenmMluflett SesienLOEnUW 6T60EL_TT6 FHILIL] 3160608 (H &S
2y 56nSlzCGenmm 24 HMed s1em Sjewipsdmmigar. 2 Ul Ceudlufuiesls,
SpeTilnmisd e wihs eBH&s Sysailnlapp HDe g
eteos e AL 2 enengl (E)). Spemswne smpng ,nmeneos
Ol mevoTL_ 61605 LT 63TSH 6061 & STEOUCVE) EHQNL_TIOEH PLDEVESn T)&ET
Srolug euflenswnrs Hewasslul(Qarareummlen sufluinsg
Sienuin@dlenma. Clungiains H&s oysallgGatmmn o hmev
2 s G(paseven (E)), smamL_regest e (pememrufsar 4 mmev, pH
oSy Oy s, Weempssn 0.0 Geursdl. (voll) o8 2 stenGung)
Uil uu@dlemal. opuierm 2 ulflwed e msafley, eaihsnm
(E,) pH 7 315 2_snenGungibd emami _regeit e (penesmulent e
SWpssd 0.42 Geurmsdl (volt) oya 2 eten Hleaveoulsy,
2p5elenGenhm e(D&e Sy mmevneng Henell_ LG ng. 2 udiflue
el evmsalled Qss5@ smluGarnn O sselamenude
FRHU@ID OErglast g sellemCGatnn b s Gnnd (Oxidoreductase)

steo1my Gluwfl G (Hereng.

leveupnien oy smileGermn (Hés JLNMEL LI g U1e0maHs
STUUL_(Heneng).

214



3|6MIDLILY 7y (Geumeor”
H/H2 -0.42
Spserfiger (O,) /B (H,0) +0.82
enel_GLn@Grmba Fe' /Fe? +0.29
emal_GLm&@rmbb Fe* /Fe +0.08
sma_GLm@Grmbe Fe' /Fe? +0.22
NAD /NADH+H* -0.32

Crign wvdllureg ens @ Geiwd srens
paallnGaipn  0Oss deanillearGurg eaml yxme
SweflGur® e sswenL_AnCasT, 38 Sihss Camvsdle obHss
Hlemev oummenes Gnladngl. erdillen @l wliuneng e
Gemwb  efplusgs e HalnGamnd  eoLaims
GPlLusn@w. @muliayn suGurpg b S ehHisse Hlene
operneng euflensiuBssUnGWCUTE O ss oflemesulsn
SiemLiLng Sriu(phidlsnmay.

8.2 en v, Do < ‘ron Iransport _hai )

-’

2_GeonsoL_rdw 9Gemeles Lratd

gsmem Oprd) g,Jsmmr G]E,ng]
o
AH, NAD m@msﬂm—H %0,
X X ,VGLH@@UMD&,&"
A NADH+H Fe-tiGmale Q-H, 2Fe”

gsnam_rredlCemen Lyrsiw
ol

215



e160&L_imest @_ormme emidlel (L b 8.2)@60 euflemawns
SieHHILIL L LremiseT 2 n$luns Blenemsslul(h eeaiblaumm,
Brenuen epeossadled®Bha wHOIMTH BTTamue epeosanniéE
R Bevsun stevsL_remasen Glgeoad eudluing GaweoBdlenng).
Slyrsmasst suflmsuiled (pHedled 2 aremeumenm el Wetmeun
2 aienemel GmDBS ey HEs nmeneoll ClummisTemes.
steusL_rren srdlefg Ggmfledo NADH+H™ wpmid FADH,
anyemilaen @mISuns, eTev&HL_Trensenei QLMD i sHemdlgoemestd
Qaneii(d sl Gesmminen_flement. sTevsHLTes @i IHDS
Qg,nLrﬂéo ETE0 S L [T T 6815 610 61T cﬂqaﬂés@Lb BLP 60 & & 1) & (6T LD
s pnessener Glunb ppeISEanIGEHL Fyrs wrhl wrh
SienssiL’_(p), QFwsrnmnieusnH@ eJDDIHELITE HEnDhHEIEToNS).
sTeus L Terr @ iorpp srdleds Qgr_fleo epemy GleusuCeum
ugdaeafleo gpppeoreng Qeusflll_Lu@GHearms. BEs
speublain LGSUIID peublaun , 3idla 2y nmed Glamewm_ ATP
ppevsHaam 2 (heursasliLGdleng. BHs seveon 6lleneuaenbd
oidles opwmets Vgsss Celblagw  elamerGuin®
ewwolGL_narerig fluneled menL GClumidlemg.

8.2.1 el CLrarewrgflurelear u@Ha Qur@pLl &emb
Siauniler GOlull_uci Csrdlaenn (Components of
Mitochondria with Marker Enzymes)

aflenvGLr Callevigfl eteliu@w Sa Grerwenr Puied
(pempullentd, 3 HCeus eSipLigeumaSudlen epso(pid, GlLi(hDLITEOTEST
Sasaeflen o semimGammmp (Oxidation) pemL_OQumib @ ib
emwl_GLrarerig M eteruigy) Glgefleunas Clefw eungisteng:. §a
O\&6veSlstT misTTaMIMILILS6TIe0 eTmn@GD. Pemeu Seo1 Sjemaleib,
auigeuGSID Le euemassafley Caupu@dlerper. Bereur L
ageuGon sjevevg Canen euigeuGon geveug Qevyp Gurssm
Semwlemul Qupm 0.5-5 enwérnen Hemb o_emL_wiHrsea D
0.1-0.6u @mu&sene Clanen_grsea)b 2 emengl. g semllmnGepm
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ememullesr Gurg QeusfliLB Wb pdmevneng ATP eemen b
ppevsamiled @ranwen #sdlwns wiHniu@eleng. §eueilenes
BrGa Hlapeugre enwl GLransmrg funeneud Olasoedlen sy mmev
COWLWMmIGET eTendlenmeni. BQgenneo eh Gloselley 2 eren
eow_GLnarewig NwreNen eremmenilsens eumnien eusridleng
LIHPSHSL QUIMISE Semwdleng). enwl CLnaresurg Nuneled
et Gluinh_asi, Qampliy wHmyid 2Bl Gestm o blevmisenmed oy et
s Qeummles Sy &eSleGatmmas e 2 et _n@ e(Midalir L
ppevsanmisen sremuLBSlermen. enw_GLrareswrg flwnelev,
auflepswns e aen yramse &Hfwn emsdlaarns Gewsdo
S{UDEODEF Geunsd Fmdled] 60608 Heungs CFTL_iT remdlesmes.
Qeveusen phsasluBdlern gworen BLP 60 & G 1) | 5 61 61T
Sy smilmenen Grradls CFasdl, Beny 2 (Haimés aueesnelsHe TS
Bmadlestpent.

s160&L_grest miesTGesTra Sl Ul enned sTMSSLILL L UL GSlev
sl C_ranevorig flim @rL_soL_ FereysemmeD o salLL g (HLiLIenSS
et (Pdng. QelefllesFain; wOHMD 21 N Feuaysmseflen
OleusuGeumy @I Cmrdloen 2_sTemert. 261 Fel6 DIGHS), LI6V
sievsTentllsemasen 2 amen SlMevGL stanb HHLLsemen Gl fl&en
suem Hemonas Glanswriereng. 26 eue| Gl Mgy seliu@b
glreugens e s Carewrmenengl. G 261 Fela] &b
GCaimhos(Hss (pevssmmIssme sar(Rnieus QIFLWD SHeTenenUIL)
QupmieTeNgl. 2 61 Feuey Jjeupmlen Jenwlilledn, Claw eslegb
1Bl&eyd Flaseoneng e 2_emeng). 267 Feueys@Ld Oleuefle seuad@ELd
BeonL_Cuw sreawliu@b e Geuaflwneng Qoo 8@ seuey
Senieufl sien ewpssiu@bn. e Col MNeen e enen&dl
2_enengy). em oLl GL_namerig fluwnelss 2_enGenGu sign0lsemmy euL_ i
auigeuwTes ey HemndenrGur Huysaflls onfeon (DNA) wHmibd
enrGunGemnbaet 2 enener. oeomed snwl GrrasneriqMuine,é@
Coewauiu(pn Heo yrsrmsst, Qeumnile Gilullul @
sow_GL_raressigflwnCeu o)LL rghigenen 2_(HeuTsHs Clerendlng).
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sesflen|ld  eJemsuTWl

GBI ()

yresmear Gemeler 2 L amelered

orGurBarinaenmey o_6iTL_ & & LLL (b

sowl_GL_ranessig Miureys@ e smeusaliL(HidlesTnsg,).

Gl fMgellso A obles &ppdlag e flw
OprHasr, eumGoul genan Grrzd e
Lo 6UBTL_60LD, Gargpliy 240 60 1 & 602 61
&l Cappnd  Qewub Henwly,
sigepllwrs QewsouGd Gnprdeer. Goey b,
afib  (Heme) e peursgn Gnrdaser,
w,Nwinenen e (Heuns@h Clnrdladn, @emL Gl
S senrGeor HAGCL L wrramen bl Cemev,
ATP, ADP. AMP NAD* NADP™ wpmb

uneGul, K+, Mg Ca™ gydlwemase snsnem.

2.6 &6l Glauet] &"hiz Oprdenwuln, sl Gan-A e meunss
&mémﬁm sl gren @Lwrhm Cipd) sdlwenas Gfled osnenen

Sl epeossanmEan sL_TkE QlFeden blsuefl Feuey
aeflfles sigwdlaEgn geramn QubmE.
Cuwgnd GorGssnglsn s &allzCGearmm

shudleduyn #6AGa wenaml o
BCemey, ATP-emw 2 61 né@id
Qrrd) oy F6u6TlE pLPEISH S Ty SemET
S N b wimmnd (Trans-
POrL) YT SRISEHLD £_TeTea

uiip 8.3 e

CLraremmgfiu - e o, WLy

el CLranemriqflwuneler 2 (heu  SemwLUenLIL|D
CleueuGeuny (P&Hwwnen QOpTHsa Qme@n BLGensu|b
euenrLLGdlel (L1 8.3) pypevid snemreond. @hg CBrdlas e
GBlulLL @i gdled aremriu@eugre, @rs Onrdssn
eowL_GL_nanessriq fluineneu Seummlen 2L Ligdlasn eneniBigd)
918 @ wGung) @Muihserie CewerL(ElesTnen. 2158 Lig L1 e
PLOBVLD (LP(LDEMIDWITEDT 2_61T FEUOID, HSFI60 2 66N pLPELS: Fn 1) HETHLD
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gevsLrren @ wrpmsHn@n,  pohoemeols  GlummE

Gaflliugn@id, Dsea)b Coemeu etestLg elenmi@dlemma.

8.2.2 ereosnmerr @LonHmG QFrfled &~ .« eudliL
(Members of the electron transport chain)

@@ il euenifleng wrpp GummenLst NAD* esmp
sewews  Gpndl  (H&Gangemsmin@®  ojgemesen  enL
HupseflCumen (@ - B eweul i flesr H&Camgemenwen
Qanever_gy)) eflemenriyflujb Gung eevaL_Tres @Lormhm gy
geussLLHEDng . DhiE B T6t1(D EHEDL_TI6TT HEDISSHET 60608
Birewn(p stevsL_rrenasT LHMID B vamL_Tes juwesflsen silo
euenifleng wrpm lunmefled @mpa BasiLGEnS. aarGor S
(H 5mCemn elenewngb. e 2 enami_ e Siam
(169608 2 emamL reen Sjwesfluyid, 2 61608 L_enTaEmid) il
ellenenGlunmmeafleo @mmha M55 6 Qaraarliu®Smng. (aflw
cueniflenablunmensst H_Me 9flev apnduleS(Hhs wHMID,
Qarwpuy sPeomaaller oy smlnGarpnsse DmHa
Hev_sdlpg (eurb &Gy sriul Peneng). Gns edenen ereflw
(penpuleo M sresrig Qluingleuns sieveon siflefemen QLimmL_seners
@N&GD euenasuileo sriiLl_(Remeng,.

MH,+NAD* ——»  NADHH M:+gypped
seemaugamer 2arerL_sdhw LGgH 1 (Complex 1)

NADH gewanGrigllGenenv  stestugy NADH  g6memm
Cprdwner Q ALsCLev erermd Hempsalu®dng. Semeu
el GLnanemig flwnelles 2 6 seueiied G(madlenma. Dev 2_emen
Bmby semeuneng adenwé (Heme) srrig Lrsraemens
Qanemr(sneng. Bl z_enenr evanCrreldGenan GClprd)
S &enfleeGenn(® ellemenyfleuglevemen. wIDTSH eTeV&HLTTENISEMET
STBIGD LTshsararamel, Benlellenenl OLnmL sEhsE0n
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SBEs SmssHaneed FHGCu @hss Osrfld @b
Cumidlenment. Rms Gprdlsaiet @ LGS Lrswrseab wHGIMN,
UGS Yrsweoens @@ Qenemenrdlwrsead (coenzyme)
Glanevor(Reneng). NAD' b 2i6v6088 NADP™ Qlenenst Ginndlast (psed
Hemeowlled ewaml rmensenst gSrmu@GasnE e uGursl

BICEENEGENT T8
seemeugener 2 erer_sdlw LGS 11 (Complex II)

Qevermt Cprdl Q (Q stetiug GHuiGenmen) 60608
ene_CLn@Grmb C flLaGren steorug) @@ w,ll@GulCermerr
UGS FNTHESS. Bl 26 sauelled LrshaGarn(h RenewrhrCon
Svevg  sellsbar  arewtiu®G Engl.  GemenmOprdl  Q
2 Coomaenrw  SoUGeamellen Lrsmisenrs@En, enel G
&CrrbsEnsGL G Gu Hemwhgisag. Qememblpnd Q
BmaEh @L_sdlev, enant_ren uwetlunesg) ClgrisnL el
BrngHnE OFoablurs abeslgrarsamer ensl G
&GrpsE Siefladlems.

sooeneuses. rerarLsdlw " "[ (Complex III)

enegl_GLn@Grmd C abé,sr&@L_sf\): gl _GLr@Grrbaen
2_(m6u Siepwl60 e wGwin@gCenmyefles S|V G|
afGurgGearmiensn gageness. Zdlev il (padluiwnes LesTUTS
g Ceuemr(HOwerfled afib 2 (peusHwlibed 2 eten G(mibyy
Swerfluinenay (pseSeo Gurfls (Crmblen Hmb +3) Swefiwns
2_6TI6TIGI. 6T60GL_[TTevIsenen 67Hmis Gianesor(p Gluren (Criblen sTHmLd
+2) sweflwns wrnflensg. sl CLIGEITD epevsdnniset
sievsLrrssisener LD smanl rmafled @mha aHNS
Clanendlenmerr. ewal GCLn@gCrmnbasfled LeGTLLIL L auemssaaT
2_GTONEN. JEMEUSHET 6TeVBLTensemen  OlaueuGoum mmev
Hensvaefleo fNGCs Cour LBSlenm susmauiler Heneo misan
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Gesienln OISHTETL_MmeUSETTS 2_6TeTe. 160G TS  6(Th
emel_ CLr@Crmlel@mpnag wpenrm mel CLrgGrming
QesvendGLng ynmene Busdlamg. Qgr_fer senLdulled
2_anen ensl_GLr@GrmD a, Bresoi() sTev&L_rstIEEn6T 2y el
WEIaMIGE SHAens. s e CrgGrrbaefen
yrsrseafley e gienewl UGS 2 aCen 2 amerLmdlu 2 Geors
Siamieneus Canem(Deneng). Bns Lrsrsst 2 Geona jweflsafleo
anessTIL(HID 61606 L_esiseneT 7HmIs olanetoi(p), e efl(Dledladlesmm
Fenenwenw 61(D 58 SevtenaILBSSE Claneatdns.

seoemausener 2 arer_sflw LGH IV (Complex 1V)

ATP 2 meunsas Cmngl (ATP SpsGLenv) oieveog F F.
gsiasnaer. @eveu F| wopin F, eemenid Qmu@dsmens
Qanem(eneng. (F eteorngy Factor gevevs srremflenw
Ghsdleng)). F gisemeng e 6 seusilelmng Guom fasdle
2 61Gen L1986 Carer@eneng. F gisemneng 2 em seusligyen
ser(Pnyel Yewshgl st dEngl. Biligs Canemgme@n F
&\ & 6TTE &) 3L H M6V ATPuy_ 6o B ewemriugn @
ssdwuneufluwnding. Ne seuetors DHss seemen o6
geuslleSi(pia Ha@bLeUrg (LNCersamsmuliles Gung) stevsi_imss
QL wrpng Qgm_i yUiLglw Gmharein, ATP o meireug
OGN

8.2.3 eresLngner @Lwrmp ellem roier (Reactions for
electron transport)

c160&L_grest @L_rHmg Clgm_Med, 61606L_TTeIsEenen 6JDMIs
Oarerusmausmns GFweniBusmnen FM  (LoliGeneetr GorGeorm
BupseflGuimen_®), wy8l@uiGennsn (emewar Glprdl Q) wHmid
LIBmesLIET LT 55 enal CLn@Grmbastlsr @(paaamEib.
UL b 8.4@6v BisL yrsmisaties Siemwoliy] sriul (Henengl.
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oH oH' oH'

S — y——

- 2H
NAD —» FMN —> CoQ —» e Gurgrmbas +0, —> H,0
¢ — 2¢ _ 2
{Hemin Fe)

}%1_' CL_nesnevarg.Mineslesr

2 617 Fevey
uL b 8.4 ereflepwwirgsin_L areosL et @LiorHmg s

gevslgresr @ brHps  Gsrifle  umevGuil
1NemeveT i sEHi681 dnigt pHellzGerpmd Hewl GlumdGung
6160&L_enSenansd Glar(hILILIeneL&Ha TS

NADH+H"
FADH,

Gunesp epevsIamiseT 2 smeng. HeunCpr Qemewtha
Sp&eSlGamn ehH&s efamenaatia SpasnamDd 6lenessnens
&@MILL_somid.

NADH+H +120, —» H,0+NAD"

FADH, +120, —» H,O0+FAD
G5 QenemisaiLil_ L ellenesiast 5y nhnenev Clsuaflell(Ridlenng.

e epevsamm NADH+H" syeng 52 SlGeon sGeomfl
2ApDD MG FH(HElesng) . 61608 L_[T6w @ wrpmb
NADH+H @emhg sedlmensE blesoein sueny 3 ATP
gpevsammisen 3 Caupul L @ hisefled 2 (heurdlenmal. e
ptpeusgan) FADH, oy evigi 36 fiGeor sGeomfl gy hmemens sméleng.
FADH, efeSmihgl oy seflzmense @1 mhpb QeawuuynGing 2
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QeueuGeumy @ rusefles 2 ATP epevsanmy 2 peurdlenmsg.
Spomeneolt Wigliugreo ATPaaer e meain@n @Lmasen SCuyp
SrUuL_(peren LiLb 8.56v eflensaLliL_(Hereng.

NADH+H'a| FMN ¥ Q e GG SI@BTE ¥ 0,

SEUEEUSEmT 2 sTeTL_GdlL Lig) 15,5\)msua,mm15hm|_&eﬂ|}1 SevmEmEnaT 2_sneTL_sdlw
NADH+H" ySigudCGames | L@ [l ena GLngCymnC u@d 1V (I1-ATP)
@és Qnrdl (1-ATP) e®sas Gxrdl (11I-ATP)
aoensuaenen e anen&iw ugd 11
FAD - saefiGen_ w,Bl@u@Gemmen
9béa Qrid

uLid 8.5 steodgL e @Lwrpng Gsrified yrsrusefler
RHRISDMLON

sieusL_grensen @Lwrhng Ggri_fe sevemeusen [, 111
popid IV euflwurs eeosLlrnensen Geeenn Gung
eow_GLrenewng furefen Gl famdleo @mng H' oweflser
seuasaflen GenL_Gleuelll uGHe@Hs (Intermembrane space)
gaenuu@Epg. Qeueurm yweflssm Gafleunsasliul(
HGrrlLresraenrs genenli(eug 261 Feuelen Urgsdleo
peoL_GunbGLNg). S Cenmengsn L_enrursvGuLl SAngsGenu (ATP
SibaCLav si6vevgy AlPase ) s1emid OImndlwnesg) Geusflefl_LiiBid
yomedened  grew uul (@  ADPleSmrm 0 ATPm
2 (Hauns@Halenngl. HnLdluins 60&L Traraenen 3y &6
ppevsamm apnsbaten®, Bries @hssnent_dng. sesflanb
QeueflliuBn YOML Hmergg L, YSlw Hnmed Henhs
urevGul  demewrliyserns wrpolu(eug  evemev.
CleuaflulL @b opedlen @@ UEGE Oeilnnrsean
Qereflul tiu@dpg. Ceulin Brss Arremflaseiies @ns
Geutiuwnes 2 1 Setr Qeuuuflened Frme eneudgs Clasneen
o seydlng. eewsLrren G wrmns Cgri  elensrulied
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BemLGlunib &aunesdn@s Coemeuwines eney ADP @més
Geuetor(HIbd s1etrn HL_(LILN() 2 snengy). eyblewerley ADP winewsy
g Cemnemeasn iemrunevGul.  ArsCLev Cnrdleag (ATP
Synthatase) GaemeuliLiBlesp eflemenni GlLimgpeTIELD.

8.2.4 sk ynsst G torhmd Glam Mt & imssissir
(Inhibitors of Electron Transport Chain)

shuunensener 2 LGWTALULIGET ePeVDd 61606 FTeD
SLiorhms Qgrsnrl LnHl Coe b Liew 2 swTenaameT Ml
W13 FDG. JeneU SP&seTTL eumm) euenaLILI(H&sLILHSlsmment.

1. sane Loy sHE@Ed shLursrsar (Inhibitors of
respiratory chain)

geunsgg OgrLer FShaseusoer &b LTS ERSHS,
2 girewions UrTOL HCrl  eusmauledy HGwrummlLred
(Amobarbital), uflfigen (Piericidine) A wpmibd gy etmgenindlen A
Gurenm oy es1qemLIWLMNg &G, LHNIWD Wenseflev &TemTiiLi(Hid
Gy g Ceunes 1601 HFe CLITETM EMOUBEMETE FnDEVMD. HITTLIGH
Guresngenen(® wHmib enswenar_(Hiser, snal GLmEGrmo
Sp5enICLsmen S(RLILIGET eLpeOld 6TEVSL_TNEBIHEN 3 &H6emSe0es) &)
Bwrppwb Geweug sHssLLAEDS. s @K LiTensuileo
srevsl_gresr Gy Glesdveuens s GlFleugGer ppeod
Remeusermeo ATP 2 peursasens 5055 2-W(HeE HLUSMS
eSlemenedlgdletment.

2. 2GR Carpns; ' .61 g 1L eCUL SememTy
e maunssagems. .HeGw SOHL - - - (Inhibitors of
Oxidative phosphorylation)

e0Ganenwdlen (Oligomycin) wpmib S GrsLGeor
eoe_(Q (atrctyloside) oy sadlGenbmagiL 6w gniquw Lm G’
SenemtliLigemsn H(D16@D (0 LILTESISET @& LD.
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3. Y TR WLiSlenar &Rl 1He0 MG
&  wedri 1(Uncouplers) et  Qfe  w@;

Hememrlisnu s(a@Ww sOILIUNeTHe Feielled HrmisGen
SEDTHE] €06 L_T2o6T Sjwiestlenw ear(RnieudF GFLEISTEH6D H{eV60E)
oW GenGLInT eT6mLIEmE sTEVSL_TTENSEneT DM, Sjwer] Qafleneu
shLiIueneusenns @madlermer.

Yenewws sHULnenaen 3 &emimGanhnsgiL 67 Salgw
unmenGul ewmemtlienu sHGa, smanL_rees jwiesflullsn ClFBleneu
UTeud QlELISE eeod Geveong QeligelBElemgl. (poHdlwons
steosL_rrest @_ompm Csrflev, Iy Cennengssr Lenr umeGLL
2 (Hhal&&E5ms 5O\es Hnssdng. tenent &HLULINeSEHE)
snenms 2, 4 enL_ snmbL_Crmilennesy, eoL emm_Crndlflemed, Gluem
GGGy 1SewrTed oy &l uieuHeEmME Fnmevmid.

HWCBenGurT eTemTLIEmUGET 6T60&L_TNETSGemen eIH M &
QareneuCGan(n, Gamuplble sewrub Semepwenw OLDD)
Gmuugne @l L guissflenw geuedet 2om_ns 6106 8& Glecoen
Wigdpg. Beveu Uenswsr sELLNsrsEafl_b Qmba Wes dflu
Sieneiler GCoupudlenpern. gClenafler Slenewt &6 LLTesSH6T
smanL_reen Gurenn wesflenw w_(Qibleveong whm feo Cri
BerGermmid Quppoweflasmenuyd  seuellenr  ear_ns
@ _rhowes_wE Clendlenmnmen. suredlGuinenwdles GlarpliL s
sevemeLsafled senrhg Ll rflun yweflenw stafldlev Feuellesr
epeod er(imias GQFldlpg. Swells Qafleme GemnaGo
SwCesm GurisepéE SHonbldiger o gryemrnnEb. Geve
emanL_reen, GlurlLrflww wopb Gemqund ueflssnen
per(RmieNF QlFsoevs gresor(Deusetm epeold oy seSleaGeshm &g o
Fnig LmevGUL SlememstiiL) 2_(heureusngs senL GlFwdng.
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8.3 sl Perdr | " Salgw ume Gui | e
» mq 560 (Oxidative phosphorylation)

QM L_TEO6HT {606V HEUMDDI6T 61608 L_[TTETIEHET, 6T60&HL_[N6wT
B orppb Clgm_flss euflwnss laeuannd GLing QGTL_iihg) (s
= &elmGemn (hés e Renewiwine sresiLB FHeTmg).
Brs eeslgrenr @Liwbtmps  Ggrifle  mempuyid
TEVSL_ITENBEH&E HEls ynmeL 6 srevrliuBSDs. Bhs
61605 L_ITIT 60T & 611 Qg fev o_enem 6T6V & L_IT T 6315 65) 611
2&mlGanpBlaeflib sy s QasenGLT, Semr o hmenen
Sles yFlaions @psdlemment. @BS gL Dmeonesig) LGTT L nesasmer
el GLnsner_fwrellen 2 61 seuelent GenL_Guw elewauyL e
CleNIss 2 Fa dmg). B&a @ eTe0SHL_TT6U pL_L_LDNENS,), 61608 L_[TT6aT
@ wrmppg Cgrfle Glungeurs g Cemengen_snyumevCLL
AnsCLev Oprdlwns oqGeammenasn sn urevGulHaemern,
urenGuHi_sir Wenssmrggren il HGWw memL Glumidlng). igls
AODIDL I TeosLrrengser 3igCartrenssm_enrunsGui
2 (Heun&eileVen ey 6166y sTev&L e Glgrfled @ wrmHmid
Qeuwlupeug Beoemen. Baemed gpmmen eSemTrasliu(bHoug
sltasliu@dngs. Aylamenssn eoL uravGul (s,
3| igCesrmen g e LenyurenGuil(Qaerrs wrmpUU R eug
2, 5e0l20Cemm elenenGuin(n stevs L rren rbmg Glgm_fev
L QuneugTed o selleGarpnogIL 61 snigquw LTeGLL
Hemewtliy 2 (HeUM@GSe0 ETeMMenPHGEMITSeT. 6160860
BLwmmps Ogrfe o salimGapod g Camenssn
smurev@ul bpoud urevCull ueflaaflenr & mLlienul
Qurmss BoLLsTe Gomes 6TeOSLIIEGmT  6HMIS
Rlamemuemeuseilen deurgs sl QUL ereamy HewwssLLBHE DS
(Accpetor control).

8.3.1 Q&8 gysviomys Qsrerens (CT > 1iosmotic t° 1 9
G Bl Gsev (Peter Mitchell) stestuieur 197810 =y 601(h)

Crmues uflfenen ks ableysvwngs Clareramaans GluDDI.
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B Gleelien Clahl e s Clanerengwiteng seunss lem_fes
Sm&sl lurmlssr 3 &EalmGahnd e ugTe 3jemeu
enanL_rmen 3jwiesflaenet 2_heunsdl sieuhenn 2 1 seuelss por@GL_
aflemreuns GleuafllGuDMEng) eT6eTn FnmueusTs SleMDHSIETENS).
Fine gemwwng soanl rmen Hweflullesr ums@m, Bl Goud
Bemeowmpmev (Electro Chemical Potential) eflgHluresensg
2_(Hheuns@eaugney b 2 hgdlemm gmomed (Potential Energy -
Heneowmmmnev) 2 (heun@GHlenmg. Geneu LCrTLneswsenTed
2 meuraslul L @m Ceudl wefluferr o_ie) Geaumuli
Hleneoaenen seuellen 2aGL gpUBISHLEUTE blev/smy
Caupurasmer 2 meuradl (pH) wopmib dlessenwCuwblu
gisaseflar (Sweflasflen) oiLtey GeaupullL Hlemeouybd
2_meun@GHemgl. emwl G nanevrigflunelen 2 o1 Feuaime g
HErrlLremaenr Glesver enwdlliing Qevemer. Bsemned
HErrlLnenaen Gl flsevsens@ wnUgud 2.6 Feuelsd
Semwpgieten fpliunen eufluns @ deamg. Bnss Smliuner
aulfludiev 2y1q Gemmemestr _ewmr LimenGLIL 2 (Heunse CinTd 2_eTeng,.
Bisl Gy Lnenisst oidle gnmed Hlaneoulled Rphal STPHS
Heneo g Hmes@HE blase)bGurg g hmeoneng GleueuGeim
Swerflg Glenfle) (H) Hlemevaafleo (Gradient) Geuafluli_Lu(eugied
(Proton Motive force yGymi_nemsemmed grevsr_ il L sdleme =
Chemo Osmotic free energy) ojqGennensesn LsnrunevGuL_
e meanss Onrdluned  ojigCenmengenr ey  umevGuil
2_(Heundlenma).

Bihss Glsibl gy siomg & g, seueilss 2orGL gHLGID e
Geud) flemeownmmeoneng, seuelled emwmaieTen g Gevrmemnaent
Lenr urenGuL_ 2 (heaunss Qsrdwres ADPujL_ss @ensvorés i
ATPeye wrpplu@eiemns elena@dmgl. yGrrlnenaen
eowl GLranemngflurelen 261 seuefley ppesm) s1e0&L_TTesTSen6M
S rpnd GlEwbd seveneuseTed 2_hdl GleusfGunnuLG Eng,.
Siemeu pernit CleusuGeuml G @ maeflev stevs_rres
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@Lwrpps Qsrfe @LbeunMmsdearper. Geueummy
sT60&L_esaseT G_rhms Clgm_flsb Gungiores gy nmeney, epssimy
G_rusafled LG _L_renigener o en Feuellen 2arGL Gleey&gieus6st
eweud ATP 2 (meurssiL(Hlsnma.

8.3.2 snGeatrensesnr ey uTev” “lewl 2 (Heums@id
QrrguSien (ATPase) ugdlserndlu F - F seflér ukig
(Role of F_ -F, ATPase)

ATP 2_meurss Qpngl (ATP Synthetase) sieveog  F - F,
ATPase etsieiid Qmpndlwneng), F wpmin F, (F sesug srrenfl)
s1es1En)I D B\ ClLiHLD LGS senens Ganesst(Rsmeng). LiGSuled mmna
unedlGlulienL_sener (a,,b,, g, d, €) Clarewmeeng). I Lgdluneang
aga|seafléo sresTliL(Ib @bl Cutssn enslliligenw Gy 2 st
geuellev @mng W _fasdled e srewriu@Eng. @ 2 6
geueilev Yemsngienen I LigSGwn(® sewr® Gueip jenwiiiemso
Bevewss il (Denengl. Feursngl @@ pesdwoner miswnns
Feuellen rasdle sremtii(R&ng. sowl GL_narevrig fluirele o_er
Feuefilev (2_sn Gleuaflwinrs 2 Heaursasiu@b Caremasilen) Bmna
F ugdleows seausiwrsl dfgs ahégouburg seaunss
QBT_iyenl_w wHD Yremser 2iitiqGu (pepen GlsL_Tgeunmy
2. eenan. ermed eupmier F @l Gurerp L@l wl Hid
Blevevngen s, e o miesTGesTTaE Lme 2_myd Clediuw i L 1Ses
unre@weLrg Jemeugserted ATP ppeosanmisemen o (Heunss
(pigeugl Pevemev. pilgud F u@Slenw Snse @enm 2 sten o en
geuallenen gl 916@ U wned Carg s e\ wEung) siemealseTme
e1usL_rrest @L_wihnsdenGung AT Pasnen o (meunss (pigdns).
Bemeu I bpminF | Lgdlesn sreueusne) pisvsrentlu openpuies ATP
2 (Hheunss Onrdlule sevemeuseis aeaundlsdln @ Muemans
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SjemwasLLLHeteng g flw eumdlsomgl. F) L@HaGerm(® saiqu
Slasmeonent JjemioLIL| 6TEUEUTT)| 2 (heU iDL IHMILD Smewr
ClLIHmIETIEN G, ETEBILIENS HGL HTETBIEMLD 6165TLICHS,

1. @Gevenen dleriey emwow (Active site) gjemwliunsng ADP
oMb seflo LrevGLL (P1) 2_i_en @Gevsns Qenemtding

2. @m@misswre Semwluns winbGung) Slemme) sowwgsleo
Sjwerflasen Wemsmstiy Gmsawreugneo ATP o meundlesima.

3. Yen Hpps ewwlurs wrmbGurgy ATP
GleueflellL LG Slerma.

YCrrlLnemsen idle 2y mmed 2 emen Hlemevulleo BmpHa
BahGLTg Cleuaflell_iu@ib gyhmeonesigy ATPenw 2 (meunss
Gaemeuwinen Qpnluilemnens 2 LGwIndlgg ATP 2 (heunsasliu@Emay.

8.4 fls gpmed 1 rer Gamwmusst (. .gh Energy
Compounds)

ATP (i 31818 23, hmev Clanessr_ Gaaold s @&b. Benss seily
ADP, 1,3 o unenGundlefleGri, urevGunr rremmed smumHGeul-
onid urepGur Sflwr_igesn Curermenel WHNH idls DD
2 6wl Cemprigsen gL @Lb.

Bemeu Cunesn 2Hla 2y Dmev Glamers Campmisetlsd o_smer
urevGul Qgn@d Do ewLhg Camvriss Hs DD
GQaresor. LrenGul Slememriysement QUDCor (36vev8)
ClupmoGeor @maseonnd. Gueb urevCul GgnEd anmb
IevL_5S Henevenwés srllge)id Sieme eveongbung Cennb
21815 DML GlLHDSTEE{D B(HESHeoND.
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om0 T oot Mty

31F5 s Hmened CellSg enauss 2_gad B&sE Combriser
unenGUITClgmensem &b, BaNE Fresms (PFHIOIHEIIDL 2 66
Syrerflaeflen senesafled srenmtliu@in urenGur Sflwn g st
sapeond. @eupnles eSlememsen @meufl (Ber Wemmuilev)
QEwevun(hsenans clarswst(heteng). Qeneu ATP Gaemneuiu(ibCLng)
SUMEmD 2-(Heunsaea, sliGLng ATP N@haenenCam 51GLrgy
Sjemeu GlflwmgeniL e eSlenestfpg LrevGun SMwm’igeneo
2_(Heuns&HEmay.

8.4.1 1,3 snumevGundleflaCri

CO- 0 - PO Me" co- o
| =
H-C-0OH +ADP f H-C-OH  +ATP
CH,—C PO_:;?" umeroGuirdlefl &Gy CH, -0 PO32_
1,3 sm_ LimenGuin Hlefl &Gy 3-unenGurdleflaGr_

@ urenGul Qsr@gdl anewr Slenemtiureng Brom
LEGSsILELGUNE e gF Sjblevgengu|b wHmD urevGELIL
Sweflepuwiujib, Hmeneou|id Cleusflel(REmg. Bnhs Sy Dmened
GleuaflefiDb (1pzev sllenesunesng LHMID e(H SpHMEnsd Cablé @b
Ceuliub Oaretellenenuen Rememasiiul (H ATP @reg
2 (heurdlenngl. @& nmeo WGhHs LrevGLl CgnEHwneng
Crrgwns ADP&E @iLwrppbd Qewwliiu@eugred ATP
o (heurflesrmg). @ms eSenes LinevGLm SefleGr_enaGeen stesrapid
Cprdwneng  elemenGeuawrpPlurss  Gews U eusgsmed
BeoLClunADE). @ GeEnstanan epevsansler Bmha @rev(h
Seflarmevig sman®m -3-umevGui Henl_&dlssimert. Qgevmer Gm ATP
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ELPEVGERMIGHET (T G EHEGETmSled B(Hhg Bhs allenanuilenGung

2_euoTI_ndleuTm6vT.
umeGuimrresred. (g6 k@) (Role of Phosphoenol pyruvate)

Genataran angigs bleowns fengssliu@nGurg
2_(Heun@Lb umeuGLnremmey enLimGeall., sevresflL_ib e_simen LimeGLL
Osngdenw ADP&@s smdamg. Qs elenen snumGeil
smaGeran sT6atenid Gl eflementGeus wrpHBlwnss O\ Fuw e LIHauSTE
Bapdemg. Qdleo 2 enenr urevGUL GwprHwnesns Hrom
u@asULELEIUNPE, emel e Sibleon, ureGul uiefl
HDID SpHmened Gleustl eSlHEME. BEs (PFev eilenesuilsst pLpsoLd
Gleusrfluil_ UG MMV, HHIGS SpDDenevs CelléE b Gleuliub
Glarenelenena@ wrmpliul G ATP 2 (eunsslu@deims.
urenGuil_ Car@dwuneang o$ls DD GlaTamTL mevme
2_@heusnolidle (Enol Form) wl Qb @mss (pigujd. Saenneo
ursGuL Clam@luiresg) LnevGur Famew snLIBCauL g6 S HHEE)
Si&DHoUILG DLCUNg Hensoulnes, @GanbBS 2LHDed 2_emen &_GLn
Blemevs@ wmmnuuBinGuns sidle oy hmed GleusflullLiu@dEng.
enuiHGaul enaGeven Clpndliuneng GeuslienesuleS g ATP
2_(Heun@id ellenemenis &L (HULBOSSIHDS.

COO COO COoO

| ﬁmu@(?,sux;ms,@mﬂ'\y‘ | sremaGen Y |

C-0-PO5” T*T" C-OH = (]3:0

I I

CH, ADP  ATP CH CH,
FreoTEVSTLKHGeuL eoLmCen

Bhg ellemsmwineng @ressr( Hlensvaafied menL_GClLpdlng.
(paedler @CemmCeol euigaupsnL i smhHGeul o euTi_ndleng).
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Sigeilenr urenGul. GareHuneng ADP&E sriu®@eus
Brevni_meugna Hlapdlenmgi. Pis SL_CL1 enLimedls ojflsvwneng),
Speeaflgen  @eveors  Hlemeoulled  eurdigs  blevwna
phsswmLdns. Badlmaasfleo el GLraresflun
rhu@ssliu@eug Qeoensd. M GHEHeEGarev B
Sleflermeolg enan( LneGLL ppevsanm) SIHESES epsud Z(Ih S5
Spmmev thlés ATPéast enLihGaul_enaGeren s16t1p GHBTS epeoid
(W HEHECHTEN pLPEVSEMNIeS) (Hbg &levL_sdlemg).

urevGur Eflwriqebr

. ADP ATP

NH - NH,

/ /o

HN=C HN =¢

N o4 . Ao
N—CH,—C00 ~ ¢l -COOH
IC L HNwmn_iqenenasGeasi (E‘H,

vreGum &fwm g sor

Sflwim e

urevGurdlflwrigenr @@m ursGLre S EGL. P&
ADPuLetr  eflemerryflhg &SlMwm_igesr wpmd ATPemw
2 (heuns@Gdlenpgl. Sflwm e ensGeareav steim Gpndl Gdleo
FrRUGHang. Ds55@ SpHmessst _rHnEHeTTed Heneaen
& (B bELING Caemeuwnes gy Hnaneds 1T (PigHma.

8.4.2 giflas ypme Qar . L. - ( -wob ATP

weflg 2 L eflev e erelled steveon @ _miseat b
Bmadlenn, odls gnmed Can.’ n_ Geiwb ATP g @b,
g Cenremees Leny unenGul (" T ) eempenipss Ui,
BeCGeron Ggmeaiu@bGu,  Ceeafla@n  susmsuien
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Sphmene, LrenGul. Slememriiysener Brrmh L@ o@bGLNS
Qeueflull_Liudng). @ks ophmeo ibse lenesriiLser eriGLIng D
o gresm glewL_wmend epevld ~P eretrml, Sidle Hmmeneo
BrmpuEsEwLEung sreusuen LIteGLIL bignEdlews @nhliugis
2 enengy. seoLd utevGul Cgn@dlenw wHGDIEm GemnogsdlnE
sriiu(peuens LimenGuL simmid (Phosphorylation) steseyid, §gesrmed
ADP, ursvGui_ erhmid yemL_hg LSl GeMobd wHMID JHMmed
Gurstimemeu SlevL_sdlemmmerT.

pHGas urenGuLl CgnEs GmnaEn elamemures ATP-
ADP+Pi + gmmev - srettLg pDmeoneng oL (HLD LT
seveflemnewns Bl umb elomasCan®h Qemenwrsasl
u@eudleoenen. Glungeures ATP  wHGprEm eNemearGun®m
BQememraaslupLEUTg Bene a6 eeenid eSlenen, SSTeug)
Qrevoi(n eflememast Cr Crrsde b L_s5dle0 by Qprd)
SHevemeuemIl LWeTL(HSSID LG enhgisteng. LrevGLl Clgngd)
ATPW& Qmpa Qeuaflul Lu@GbGung gpnmed Geusflundng,
Bane Ceul2 Npsilenea (Exothermic) sresnalluwim. @) Gleutiuin
Glamenefenest (Endothermic) Guin( GememsiéaiLiBlevsned Sipsevor_
eNlememaen E)GU)LQ UM eg1eurdlenims).

@reruer eSlemer (Chemical Reaction)

ATP  sympeonenigy Oaevemed 2 (heuns@d  Gluflus
epeSEm MG bl @ss LweTLRSSLIL R DE.

@ wrhm Geusneo (Transportation)

ATPW& @mia QeaellLLu@bd QDD ppevsasn ) sen e
gonsllen G 6" s 108065 LWeTLHSSULO SN
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"',»I] . x ( X Con
ATP Wevmev dlenL_s@&h pmmev 2 656 Henaasn a(Hrd
eiflw 2 geydlma.

fleo spwrsefled LrevGuL QETE@SHwneng @b gHMIs
QEMETEHLD PEVSInD)IHEHSHE WIMPLULQEDE. HH55E OFTEGHS)
LIHMESHTEL UGB YOO, Fleo Hdla HHmeo 2 6en
GaiwrsGeam(p Genswiig snewruBHna. aemed ATP etsmig
grgnreninns Caudlg,hmened @L_LOIHD 2 H6D UTHETLNSG
QrwsoLBHnG).

8.4.2.1 ATP Wl&s1 2 (heauswiniiL]

SligGevmemastt L_emrLimeGLiiq 65 s(h&&Gw ATP op@id. s
5 SiqGermensen stemend Hlw,seflCunens, enrGumen wmHmb
epesimy LineGLILgemen sumed Guimetimy HevorL jemwiiunsts Glubm

Fnl_ (DEGEMDID JLS)LD.

NH>
|
g Cevmengen LenrumenGru_ 6\ n
N C s %
ATP | I ch
HC C
NP2

!
|
; @
N

N

N\

VA
e et M Al +P:=ATP +H:0
0

H aH Cgemeu (Db ymmeo
7.3 &Geor &Geunfl/ Gomsy



3iHs DM Garemr Nenesorlig e ‘~ @G0 epeoid

@MU U@ dng. (poeorsug LrevCul (H&@D S remrreug)
unenGuLl P ea@hn Gen_Gu e sten Wememruyb iHle 3 Hoed
Glaneior 1SlememT ILINEGLD.

8.4.2.2 ATP eww B, D u@t 106G . 1 Jauefluu@Gid 2y Hmed
ATP + H,O —» ADP + Pi + spped Qeus .

AG® = -7,300 sGeunfl/Gomev = -7.3 &. &Georfl/Gomev

= -30.5 &l.ggee0/Gomed (AG®, 37°Ced jenedl_ i@ bGuing))

ATPaidls g mmev Glsrerr . Gaiob. Brs s DD
sreUg) @hS epevsanlen GClonss SLDDemed GHDBILILG 60660
s BrmhHuGssLLRDCEUTg Ceusfluu@Rb SphHmened wL(HD
GO aHlerma).

Reueurm ATPwrengy Brmpu@liL eflsmend@ 2. AG

e adHign wdHluemul (-ve) QuDHMITG. HSTeUE
Brmpu@Gsse eNevensE 2 u@nCurs oidle ghned
QeseflllLu@dlmng. 2wt Geuduiweler oifles L mHmed
Beneowenng ATPwrsd ewewrwmissiu®Eng. om GCouds
Genwgeng Brimu@ssiu@nCurg Geusfliu@®b nmens,
ATPemw BrmhLi@aEnGuig dlenl &@Ew nmeiss FwwraGeun
Slevoeg flawnraGeaur QmbaTe HFCamnd 2 Wi g HNHD
Ganssor Geinwnes smsULBEDE. HC5GUTe BrmhuE s
Genefliiu®b omed ATPuled dlenLs@d pbmeneveii
GOeUns:  QBhHET g 2wk yomme  Gemowrs
smsiL(eadeoemer. ATPWlles gemwlienu saefls@n Gurg
Gretei(n 2 wrmHmed blsnews_ LimenvGul Semesriyser (AMP~
P~P)e_emsnen. ATPenws SrrpLi@e@iGung Geusfliu®in sybmned
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AG Wew whlumengy, iflev sy Hemeo ( pH), Bim Crildsy semw
Qa2 Georas Hyueflulesr o_igdl, Hwellaafen Haer
Wissteemio ATP epevssanmsenet LweLRSgID Sipetr @eneusaneo
Caunumdpg. Coen HEs 2 smer GLraneol Glummssin
Semwngenensl. @ ATP apevssnelmba 7.3 SGeor aGeomfl/
Gunmev (E, ) Qeusflliu@eusn@ ATP, ADP wppid umso@ui
Gurnesnipenen swwre _igHleow Glarhas CameilLu@GHns.
Clzsogafler ATPulles i_reuresigy ADPemw el 568(mmg) 10 oLy,
dlswres sremuu@dng. ATPeow Bripu@sebGung
GCleueflliu®b 38 hmeoneng 12 £Geon aGeonfl/Gune oy s
Bmadna. @un Ceudluiiweonsnrred SepssoriLinhHmey sTesTLIS)
“Qungleuns Qi aMsHEHsSamLCw 2 eren aiilenemrlienL
2 _enL&@EbCung Qeuafllu@bd DDV’ 168
suemTwnIssLLGEHDG. sel Uemestlenu WerhusnGas s
2pHmed CaemeuiuBEmg. permer LrevGul_ lemestiiuneng)
polepid Ceumyuim e epsrmy. LTenGUL o Clupp Cemwoibd
Brrpu@gLiling e u@bCung elensmu® Clunmepsdlan,_Gu
eenen 3o ooy Ceumur® urevCul SepemTLLIMDH DD
st (DS m g

8.4.2.3 @b I e . e esuGrrurenGui
SeTey

ATP epevsanml eehemnn urevGuL ey Heveog RreoL
urevGUL eney (ewuGrm umevGLiL Neney) ellemerna@ 2 L _L1L_eomib.
Beaueemenaet ATPwreng euenidfleng wrmm euflpsnmaefleo
vwesuRSSLULRLEUTE Hewdpg. ATP ppeosandle semLd
unenGuil Qangd P WNssLLEDLEUNE Ullemey nHenm
urevGui_ Geray ststmyid s @rstor() LrenGuL Ogn@dlenwis
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Crnggy Wensdasiiun_L e lerey By en. umevGuil Herey
1691 BemP&HILIHENEG).

S1qCamTrem s c%IDfo'\)

0 0 0
I ||
Adenne = 0—P—0~P- O~P-OH~+H,0 __ ADP+P + energy
| I
CH OH CH

uev ATP epevaammiser uwetu@b eflenenaefler seml_dl
unenGLL. erelihEGL usled senL& @y e unenGul Clgn@dlast
Srrdaseme Brrpu@ssiul B (eouGrr ursvGul), SLbHmed
QeueflllL LG e Seueurm GeusflulliL LG g DDeTENg
spnenpU UTeGLL 1966y 3160608 218CaT LiteGLIL Semeserfleo
GleusNILIBID DHDEDEL 6T HFGHID 4 @HLD.

“ w9

g Cemmemaser O —II’— O~P— O ~P —OH +H;O —»AMP+ Pi~Pi+DM60

| I
OH O©OH ©H

eouBrrurenGuil (PP1) eemug 2 t efled Coemeuliu(@ibd
Bwse Nenes@s CameuliLi(b eleneass@ eleenblunmenns
(Product) Qeweoui®dImg). o uGrrumenuGLev (Pyrophosphatase)
steotm  GmprSwner  Haww seneflFamswuner  Brrhuely
slememunesigy) enLGrTLTeNGELL emL eflemernt GlLmmenna LwesL(DigS
s @eNaHngl. @ns enuGrmuresvCGui_ 1lena) ellensmmullew sL_ig.e0m
2pmmevreng (AG-Free Energy) 10 dlGeor sGeonfl/Coneo oy e
o enengl. Qeusurny enempuUTavGLL Nereurey GleuaflliL@b
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SpHmensd 9L i fla Sy nned Cgemaul i@ b 2 uli ppeod anmysefles
2 (HeUnd:a eNlenenae (p(pemibileni_ul, Bssamai enuGrmLmsGLIL
eSlemenast (el Lk, audladlesmest.

ulllHf&eir

I. sflwner clenLanwid CHITTHOSH.

1.

SpsonersTLeneusetled 3i8)& o Dmed Clarenr. Camoibd 61g)?
&) dleflermevg sman(h <) AMP

&) eouGrm ureGu ) eorsGLL

S1p sneveTLIEneUS6TIeD s1e0sL_en G rHmg blgmifled Lk,
Gl memerpLd GamoLb 618 ?

31) iy Gemmemeast 3y, ) adid HeveONS B(HLDL| 3Rl LTHid
&) Hflwn g6 LmenGunemsGerTen

F1-) 3119606016061 60 &SHGeTEN

geusLTren @Lrhmng gt fle o e &eurssams
SLOUL(OSID QU hen 6187

1) ATP dlsCsn <) ADP

@) swGerm@unigen ) Hfwn g e

soLGrrunevGuL eneler Ggemeu

) & mmed Kena| efewtnasiLI(higed

b)) dlev 2 T ppevsanmseflen 2 (Heurss ellenenaenen
PpenuiLi(D&SI560

8) urenGul CaT@dlenw b epevsanleSHhg! OO
PLPEVG T [)6(&) DT M H6ED

) sTeusLries QL mmmg Glan_eny Slerieynd Cleligen
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enw_GL_nsnewiq fluireled 2_sTen 58 Gewri_
emanl gredlGerey  steTLg  eisenr @M TEE
SmsLULHEDE?

3 2 U_Feuey 24) Qeuefig geuly
8) seuaysafisn emr_Gleueflli ugdl ) Ciolféen

Il. esmprL &Ly BIULS.

1.

r"

6T60SL_TTETTHENET 67D M) & 018 TeN(ETH D eSlemestuineng) -------

STEBIMILD Bieneusenen F&@D ellenssreni ----~---- 6T6UTMILD
SiempaaLILOFHnG).
o sellCarpn MH&s elanearsemem —-------- 67631 M LD
D|EOLPSHSHEVNLD.
ureGun renTTev emLIhGeuL_1g.68l(bh& Spmmemned Chiyiguins
WIHDID BlSPey --------~-- D& 2 SNTEWID (&0
g blFsosatieo gy mmeoneng —--------- G16TTD PP VST M0
Cablaasliul_(heeng,.
s1e0&L_rest @i_nhms Clarfleo Gemenr &H\LLInemTa6T
ETEETLIEEIE ———————~—— , mmmmmmme- LOMID -
SHGLD.

Awr? pa !

Fenag Clgevseafled, ATP epevsanny @eomeuns e snemGung;
unerGurdlfluim g e epsod ATP 2 meunas 1S ms.

steos et @ wrpmg Ggm_fe FADH, eflenenui®m
Qummerre CleweoumbGug, epeny epeosdary ATP
o_(mHeunsaliuGEns.

S &eilmGarnp urevGul gpmsdng F, estrm asmyenl
SI6UFILILOTEBTS| HIEV6V.
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4. e ATPenw ADPwins SrmpLigé@nCung Gleusflud_ tiL@ib
2mmev 7.3 dlGeur sGeomflenwt el flswne 2_eeng.

5.  ATP epevsanmisailaeen seni_itleneo LimevGu Ggn@dlemw
B0 eSleneremnw GurGemmLimenGLL Slene 2160608 emenm
unenGuL Y66y sremSAGomid.

IV.  eungggis.

1. swenen(h - O

2. NADH - sog_GLn@Crmb

pSerlggGemmp QBrSlée
&b\ LILmesT
3. Qevenis sHLLnensem - HCrrili_net 2_pgielens
4.  Foppw F| sgisemesen - H' gwesflé Qefleney
GDDLLIS)

5. Glabloyeniomgé o Hned- ATP ApsGev

V. Epémanr .. N&EGE 5 15 6 i

1. s pmenes Caibflé@in Hlapeay sthg RL_IHD anwlife
BHapssiuGHng?

2. GlFeveSen g HMEL 6m DIIGIGET 6160 Sien pa&aIL(Dieug) 61812

3. SwCsmBuUTTaen sT6aTLEmE IWTeneu?

4. unenGurtlzesaeeo Lienfl srssten?

5. gewasefleo ureoGum Slflwm g6 Lk sTesen?

VI. & -ahfHe dierwef.

1. Qabgsvwngs Qansnengani 2 (Heundhdlwieu wir?

2. ATP flpgGLev e1strm Qmreluflen whGmmnm Gluwi e ?

3. eevaiyren @Lommms Glgm ey swGen () stenim & HIiLimeT,

FHHSHGWD LGS Clum(henaen aTetTes?
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4.  emwlGnarerigfwrelen eng LGHulew, stevsL s
SLmpps  Qgmfléd  umk@g OQumb Yrsmisen
SIEMLDTHG|6TT6T60T?

5. o CLrgGrmd C @i &s gl (Cytochrome C reductase)
ullett HGIM T LW sTetTonT?

VII. &pasarLaunfing diflers saLwe.

1. Q&b svwngs Clansensenw eleufl?

2. eevsLlrnen QLbtHng Ggn_fen enbshs L@sullso ATP
PLPEVGEn M) H6TT 2_(HeunssLILI(DSlesmes?
eouGrmunenvGui Sleney.
SIf& 2 HMev Clansi Gannmige.

5.  eowl GL_rarevurg fluwmellss CleusuGeun) Lig Sl Quinmsmaeed
2_entent gevfigseumenio eumiihg Clprdlasnen @GBILLHa.
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- -9
QE}W& ;‘QGID' ,TGGLIL »I,qu_lé)

(perTE|en

Hemeowren GeuliuBlened whmib pHeo, Qmrdlaenmed
oL Cunbn elmenssflen Geusd Grrdl wHMD eSlener
QunmLlsefler Qeflajssmen’ GQuIBpsGs enwujb. eflenen
Cungpefler GaflefnE i, elenstelener Glummeflss  CleleliHEw
BDemL_Cuwi 2_sen QigrLiiewu Liid 9.1 ellend@ma.

T

ﬂemr@un@sh

5 -

© el emeny
Qummen

Grmb —

uc b 9.1 elemenCurmst QenalD@w silemenellenen
Cun@er Qedlelp@w RenGi.+ ‘ren CQgmiy

oprdlaafienr  Gefdlemeas flasuum@smn  Gurg,
eemenGeuap Frme 2 wmEng. geme, pndullen Cemey
Hemeownrs Qe Gurg, elemeblurnmeflen Genleneu
2 wiigglenmev, eflenenGeusibd, HiFlureusnsmunsione (hyperbolically)
cwmdlmg. BDSOmrs eaberm OprHuybd  shss
&l 60 et O L m 1 (61 L6t Bev emreusm @6 SOl
aretmenfigensulleonss emwowmisen Glarews(psnenss 66 @lieomd.
SIGHMSIW MDWRGH Aemasg I Hevneient _Hse L e,
elensCauasdleo Ged s1hs (PearGerHm(pd ehL(HIaUSle0smen.
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B Hleneouiled Qinrdl, elenenlLnghenL_so Genemiaidleo Renmey s
SH6TENLD WL _lhg eN(HID.

9.1 ewB: oG 1 . Fwem . - )
(Derivation of Michaelis Menton equation)

eSCwrenmi enw&GaeSleny wOHMiD Gwesiew SHCuirn
191360 ellemembGlunpefles Qapdle) Cmrdl Gleuisour igenm Bay
apLUDSEID STHE&ESHDE eflenssweflsaeu.

BG&swenunigeniLig, E stenenid Gprdl, ‘S’ ereiemb
eNlemenGlLmmEHL60T Benevrthgl ES s16meniid gal (KL GlLThenens;
FHHANG. ool MU Qungpen Gogieunasl NAkg P eraneanin
sflenemelemenQLnhensns SmHEng. Copaas e anssnens
SLp&aeuuTL FLO6TTLIT(DISETTED 66MT&S60M1D.

k
E+S % ES Lig 1
2
ES “ E+p Lilg 2
Nk
4

k, oo k, erstrusner (penpGui Lig gemlen (peGenré s,
wHmIb GenGenmé @ ellenenaefles eflenenGeus wmdledlaer (rate con-
stants) oy @b.

k., opmib  k, eeusmen wpeopGw vy Grevrigeo
pesrGentns@ wopmid WenGenns@ elsmenseafisn elenemGeus
LMBleSI &6 Sy (&HLD.

Wemeu@pd Hlemeourmaener Hlewmey Glawiujb eflenenasenhsts
Chennw swssinissr OlLnmHBSID.
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3. wm; NaerQurmer LG FHUL®, @Cr e
enenellemen Glummenend sHmHd eldementwnes QHoes
Geustar(pitd.
eNenensblawed @nidleusny pewL_Clup Geustst(HIb.
Nenerunmeflen Qedley, Cprdluien Cenflemen e 10s
Sidlaons Bmée Geustor(pb.

D¢

. ellemesrullenr Gung @ewL_Blemeowna ES anl(LGunmst

2 (meuns Geustor(Hid.

2. elenenblummen Fevgaymid Geusd, ES gal_(RILiClunmertlem

Qeplemeuls QUNKEEH oiemiw Geussrr(pIb.

‘S’ a1 Qleley, 'E' e Gedlemen el Nla odlawns
BmsEGuowneme, elememulen Clsm _sassled, Se em SAnlul
UGS wLGGw eImenellemenOummer 'P' g5  wIHDL
LB (HEaEWD. @hHlemeouieo P —> ES aetm elenesmenwily
L &6l &areonD.

Benmgreas eldulen uyg, k wppb k, gdwaipsomn
weonGw welennsE wonw YerGeamsE eleensefies
el emenGeus wnleSlaennas Olamesu_ L spestaiiest
(penGesin g @, eilenssul it Gaugid = K [EJ[S]. o (1)
WlearGertnasg; elemestuflen Geousid = K [ES] . 2)
Blenmgrés eduden uig, k, bpnb k, g dweihenm wpenGenmsg
npnib WenGenngE elenemulien elemenCouawnelisennss
ClaneTsTL Uil 2681

(perGestng @, efenssiud ot Geusid = N ISR ()

WenGennay @, ellemestullsn CeuagemaLs Lmasemni saeono.
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Beueuemiotifeo Gl rdluiie Qg Gleniey,

[E] = [E]+[ES] oo (4)

@dlev [E], [ES] opmid [Et] (penmCui dal (L) Qlunghens
wIPrs seflss B, sl _HUGlLNmBsT wHmID Glwirss Cprd
2 Fweupnilen Glele|samm&ib.

(ppeemenmuiien eflemenGeusin,

v = k, [ES]

@rs soeturGL (puelmerfes emarCouss
FETUTL_ MG, peunew, Gdleo k. wmmiw ESex CrflenLwns
Serell Wi wrssied @eswerur® e-UGwrsbLnHHSIEGLD.
Beuellenen gwBlene HenL_hagas smdlemey, [ES] o meun@bd
flewemulienr Geuasp, [ES] fewgaymin ellenesmuilen Ceusupld

FLOLDMEBISMSHLD.

ES 2 meun@d efenemilen Gausibd (V) gyeo1g1, Giresstmb
aueng ellenemllen Lig, E wpmid S gydlweunmien Glemlesensmi
QUMBSHHTGD.

v, = KIES]

= k, ([Et] - [ES]) [S] e, (6)

ES dlengea)nib elenesmullen Cousid V  oyemg,

v, = k, [ES] +k,[ES]

K+K [ES] e (7



swhlensouilev,

A% = V

k ([E]-[ESD[S] - K+ K [ES] (8)

FLOETLIML_6M L LDTHIHIENLOSSHT6D,

[ST([EU-[ES])  k, *k

2 !

= = Km ... 9)
[ES] K,
Bdleo Km etstnigy emwnaGaedlsiv Glie_sir onmled] oy @b.

Bz Oprdl wpmb et elemeasrblLnmefien G _myenLw g
e 15 H6TEMID 6UMLHS G DNGHLD.

[ES] mth Qup, @&gweun’_enl_ wrmBlueninggne,

[ST[Et] —[S] [ES]

=Km (10)
[ES]
Km [ES] =[S] [Et] - [S] [ES]
Km [ES]+[S][ES] =[S][Et]
[ES] (Km+[S]) =[S][Et]
LEt] [S]
[ES] = —— ... (11)
Km + [S]



gwenun( Ser L, V =k, [ES] . [ES] e wdllienu,
Begwen_ige0 LFleS_L eV,
k,[Et] [S]
Ve — (12)
Km + [S]
SileL s ellewenGoisd V oy eng),

v .=kIE]lT (13)
k, [Et] @6t wéllienu swemun(® 1260 LgleSiLmev,

Ve [8]
V= . (14)
Km + [S]

831Ceu, em10&Ca 65610 ClLDEITL_63T FLOEHTLITL_M(&)D.

elenenGeusnV, giflaul s elenenGeusn V e undlunss

QlanesTL_ev,
SISTEUS), V = me/2
SISneug), = — . (15)
2 Km +[S]
LIHOILIEDLDSHSTE,

Km +[S] = 2 [S]



-~ mer | -, T )

NemenGeusid, Hydlaul s dlenerGoagdlenr urdwuns
Bmesew Gung, slenenblurmen GefiGoy Km o@w. B
Cprlulstr Gleflensuts ClLNhSSH6060. Kmetr 9160 Giomed /el
&b, &G, mwsCseflen - CwerLer wrhlellenuw
Memenr@ummer Qefley woHmib elemarCasgamss Glanem (h
euenTWLL L emw&sGaedlan ClberrL e aienruL_gSles epeold

&eto1_mMlweond. (LLd 9.2)

eSemen@ouasin V

eSlenas s Qunmeflen Glelay [S]

uL_ib 9.2 enwaGaseSen GlstTL o suemLIL 1D

9.1.2 e vesr:. w-umi; .o .. 1@ (Lineweaver - Burk
Equation)
owsG: -6 - er: . v Cu.eri H .-

(Transformation of the Michaelis ~- Menton Equation)
Kmes wdllienn enevssiafounr Lifs F0emLITL 1q657 pLPEILDTE
Hlag gleveSlwinnas seuflaaeond. eneossieeau | 1Td FLOETLITL Mo &),

60 &5G&eS610 ClD6BTL_65T FLDETTLINL L 611 HENEVSLH] 611G.ELLDT(SHID.
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I/V=Km+[S]/V_ [S] ¢))
FenLT_eoL_ LIHNILIEN &S,

I/'V.=Km/V__[S]+[S]/V__[S] (2)
Bzemen Goay|b eteflenwwinadlenrey,

IV =Km/V_ xI/[S]+1/V__ 3)

1/V npmib 1/S 28 Clenesnt(h 6@H 6LENTLLLD 616D ThHST60
(B seweodp euemruLb) Km/ V__ e smieunss Clenent e
CriGar e g smdng. Heicusnyu_sHe(Bhg Fnismeuwb
Qeul_ (i yeneflemwuyid (interscept) ereflgnas sewlsaseonn.
Gsemepeon Vo, Kmeyub gevedlwinrss seafléseonn.

max
(uL1b 9.3)

v
Km IV (smiey)

/ UV (Y o188 Qeul @liyersd])

- 1/Km 1/[8]
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<7 Ol s e o

HenenCunpenen  eflenenellenen@unmenrna  wrHD,
peudanm Bleneouiled pemLGlumib Hapesefler Qgrn@glGu
GprHuiles Gleweoum_iqesr @ubiasninliy I @w. Cprdser
sraafler  ellemenumrmer g OCeweoul B, eunHrled
GeudlliGleneniiLsenen 2_(hHeunssGeur, flengsaGeun Glaidlenmest.

9.2.1 ES sl QUCur@meT 2 (heurssid

wwa5Gsedlev Clwerem Oanstenasulen Lig, rprdl (E)
elemerrClunmen (S) 2 L e Rementig, p@h Ben_Hleneo Gmrdl
emenmunger (ES) emi_(Gu@urmensr 2 (heuns@dmgl.
Qéam  Quunmenresg, Nesesrn HAemgeypmi, eNemes
alenenGummhe (P) 2 (meund@eugi 6w, steuells wMHpLoen _wing
Cprdlemwib esr(Rb HHA D). Peuunmy 2 (Heunsst QmrSluinesg),
8Cs (enmuled wOMCWLIEH yFw elNenesrllLmEnL e
B ememidlmgy. Cpndlasn mHUmHD eflemenuilen Cung), GenL_Hlensv
. QUQurmer Cprdl - elensmClunmen ES gnl GaGlunmen
2_(heumeugy Bimremev gperfluilwied s wieyaet (Spectroscopic studies)
eyeutd 2 MSluLhssuuL_(Densng.

Cprdlaen  mHUBDL @ cofigrer  emenemws
S &HEETOTL_CLTM) 61(LPSHEVLD,

E+S « ES © ~EP &« E+P

@dleo E.S womi P s duemen pemnGu Gmnd),
emerlunmer wHMD eflenerellenenCummen o Suweunenms
@nisdlenper. ES wpmid EP (peonGuw Gnrdlyesr @enemng,
eSlemenGlunmen oMb ellemeselenenGluimmenens & nladlesmen,
ceneruflenr @m Flufled ES aml(ublurmerneng Henghag
Caemeutnes ellenstellenemGlunhErhL_6v1, 616165 IMHM(PLOENLILING
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Oprduyd Smivul Qupuu@dpg. @LEERTS BewHib Cprdé
Qeweled rHUGEDE. ES el QU Qunmennengy, em s
SLHMED euMiihg Blemeowhm sl HLGlLnmenTEb. @l fengeydny
Menemelenen Qunmenesd smANE. eflewesunmst GClrnd
epessnmsafiaerer slso @GDILSILL enwwirseiley Qeveming
QErdl - elemenGlLmmen sul_ HUOLTHEMET 2 (HeuTsH@GHS D).
Onrdlasaflgsnen efemesGlun@men Gewevoruyd Q&H@GHBILNC L
uU@Slaen Slenfiay enowid (active site) 3ie060g) eSlenest 26188 EHLOWILD
(catalytic site)erenr SiempasLiL(b lesment.

LIprd yramaeflgyenen HOGCen gjilleorisefleeTst Glawed
elenenliLiGdlesT Qenenigl HleriaenDuIsend 2 (hHeuns@Slenmet.
2 gryewions, denyeflen seflss emaplrrsadle GgnEdl,
e aCrrflesflesr oemmer Qgr@dl, Huemer GClprdlseflen
Henmeyemwwmsafled = erten Heo (YeEHAwW  GlFwerelenen
Q@ menm@ib.

9.2.2 dlerieyemowid uHBlw ClETeTengaer (Theories of Active site)

gnefll L1960 Qnpbgieng) Guiney eflsmesolLinpei Gprdluilen
eriey sdwLWSHD QunHhgeuSTs Slase eraruent 1894 gy ib
2euT(R SidlefiggmT (L1b 9.4). @senned @ablanstens Glmndluflso

Gleweoun(@ upBlu L Hignel Qlamneena s16u SeopsaLilLL gi.

eflemenGlLimgmer

Qg sﬁ]mm@un@m 1 _(BelLmHeT

l’o

IIO
semer@unqysn ﬁ
g 3 Qpndl

uLid 9.4 Wessflen . orefl Cansnens

Ba0 sranensul s, ellener Y 1mBeT OlUM(HESeISNE MW
emwwmsst Gnrdlaafler e etenes. leueurmi, ellenesolummen
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CprHluy_er Remewruyd Cgn@dlaGen deriayenwid 60608
sNenenr  pmssemLWID 66 SeopssLUBEDE. I e,
BaLlanenenawney steoeon GIRTHEF GlFweLnHsamaTuD elenss
Bueongl. albemsnmied, Heo eflemenseailed eNenenlLmnmen
BLP 60 & Fn. )| & (6TH LD, Heniey 61 LD LU 11 & (61 LD QU BB
SEBENWHDSNE5E SreseTL I estment. L an b, Hev eSlenesiaen
BenL_Olumidlestmest.

Wemenrm 1963 2yid gy 6utTiq 60 CaHNEIHE0NHE 6T65TLICUTNED
Bablanstens grewi(h 5@&S6 snnprs WIHNIWENLSSILIL L &)
Liprdlaefles flentea) snwwrisetleo euenaibg) Clan(heE b Seveniobu
B &0l srstenaullen oyigliLenL_wnEb. Yt Clananensaulleo Slemie,
EHIWILD 6(h SHIgEMDNEDT 2 (HLOTDID SHETEMIDWIDD H6WIDLIEHLIS
Clarerr(pieneng. yemneo GrewTd S@&HHs Clansnensuien Lig
eNeneslLmmeT Qnrdlullen demTeyenwSHEd @ 2 (HMHDSBS
agpusadmg. (ud 9.5) @gemme derie] enwWIDd
eemnbwren Iemd @m Qeo@eairsm  (peonulley
eSlemenblLnmer Slemiesmbwigsleo GlummssHLLBHEME).

p Gl -
eflenestOlLimpsT
Qprd) l

S5 Qprd

uLib 9.5 Ganegeonidlenr  rawr(R &~ Oanaens

O\prslsefienenst &ariey sowwid Shigs Brell(HDLD HMILD
B Qeupus@h ellenen pmsas, Cer@dlaame ellenenGiLnmemed
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Wenmermadlenpg. Qrrdl elemenOunmser &l G UOLn@men
g leveriiLy, sle0sGrrenvL g s seungd (electrostatic atrraction)
Gunenp LevGeumy lenewTiLBemTed 2y 6ugl. Slenia] eniwwgsleo
2 eren  Glewevellenerr GgnEdlsen ES &l @uGurmer
e.meuneughHBGanm @ srsasnren @GOG L algausded
S|6WLDIH S| 6TTETEHT.

Lev QB Em @ Senewto BrdlaammaiL LTgmissT 6060185
fev ppevsaamiaet, SeumBlen SHaul s Ceswedlpe s@s
GCoemeuiu@Hemen. Beucunm Genews Cprdlaer Caemeuusen
QIprlaetle seualensus QBTS a6 Bemeut16SMHE TET 69 LDUIKIGENR LD
Glanevor(Denenen. eueunny e (Heum@ gnl GILGILTHET GBS -
denenr  GQum@mer - RLenewOprd gnl_HroILIMmeT 616w
SeMP&ESULHSTTME).

Beveu ey, flev Qrrdaaien (WPeCleweLT IgDE
Swueflaenbd ComeauiuBdemer. QnHs 2 Ceors uwellaen
Cprdlaaflen eag@eNiunenssn stan iempssiLH e men.
Spevaante genan. GrredlGemen, GlurtsdGev, GalL_rGevev,
sl o &HeiGLev (Xanthine oxidase) Gunsiip Glmrd) e
Ciomannlw Glpndlaensa@ 2 smenin. Qenas 2 Geors wiesflaen
B) 6w 6v8T 611 & D) & M 6WT 6%) LD LI M) & 61 61T LD Qupmerenes.
Bnoprdlsafledmhg 2 Ceoors weallsmerd Siflgsne, oemear
LUGSHWTs g WPEpaigLrs Llewediphg NG Herme.
Bssmaw Cpidasamen 2 Geors GprHee stamenp&HCHTD.
Glungieuns QrprSlullss QewsdounBae K, Cu™, Mg* bpmmw Ca?*
Sjwstflast CaemeuliihSlesment.

9.3 7 lgpuur’ s .sT(E , InhL . "

GIprdlastren QlEweLBSSILERID Sev ellenemaefien Gousid
Olafleys sevenin ClaTerTL_ HHILILITENSETTE @ennaaL (Dl sirmenr.
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G ndlaen e SO LLIT6EN 6T Benevrreugnev, Y
edlenenGlLInHEnL_6s Remenig ES sn_(QUIGILINHeT 2 (heuralg)
shssiu@dng. HCN wppiw H,S  Gurerpeunes
BESSSHEMENDEE, Slevel Clnnd sEILTssmIss ClswuaL(BHaulCs
STrETLNEGL. U0 bHbgses GHUGLL  Crrdsefes
sliunenasemag ClaweoLi(dlemmen. srerrGeu LO(hHHHIHET WHMILD
pEasaeilen CleweourBaener Mg OaraasnE Clnnd
g unesser upBlu idley GetmilwenuwingsnEib.

Cprdlasnens Clewedlpass Clawg emeu ClFweL(DSHID
dlenemuflenr Goussemss sSOsGWL Curmlsenser  Glnrd)
s uursnsen stedGmrn. Beblewe Qnrd 5O SH60 stenr
Seo&aslin®&ng. sHLiuTesisemnet 6T & LILIT6S6T HDID
Benns s LLnsnsen stenr @peusnaswnall (Mflsssonbd. @& 50 s560
IBEHidD S6TTEMDW|ENL_WHT 060G BENTSH S6MeMID 2 6HLWGT
TeTLIENS LI ClLIMHESHN(EHLD.

9.3.1. Qprd ber F(Hi3HO (Reversible Enzyme Inhibition)

Sem LSt Bigen Erdulledphg e Ceuswnsal
WilewawenL_dpgl. abeseflsd, g Qrrdluysn Hes @Gamnhs
QU6 L_68T @65 60BTIR G 6TT6IT6RT.

1. ellemenGungpen Cepdlemeu 2 wigdlenned sbH&dledeot
1SerpLb sedtemnenwil QLN S8,

2. suunenser  dlemiey OHLWSHL 6T V6V
flenteyemwwid  eveors Ceum emwwmisGenn(n
(S10Ceonmenigflas  enwwrhiss) Bemenreuen gL
Cur s,

3. suurenset gafllss GnrdeaGem® Qememdnan
oeveug ES sl QLGunmGernh Qenessidlmam
arstenagil Clunmas gl Ber sHsH60 eflewesasr,
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Gunigssesemnuysten sH&S560, Cu g Fnemn
FHS560 wHmIb Cur_ig s Seteniwnmn SH&SHE et
eI euemasILITsL L fléseon.

9.3.1.1 Gumig§ esremiousmer HSH60 (Competitive inhibition)

Cunligg semenwweren s Lunensst Clptdlaefien &emmey
eoLWGS 0 LETHLD SesTan LI L6581 Den6TTeuSTen, SHeummen ellsment
GlummenLsor Qemewst uisongy (ULID 9.6) GUIM_1q.8 Sementou|ser
sHLiunestaet elenenolLimmeflen 2_(meu emin L6 GlLHIDLITE(ID
568 arewiu@b. fev Crrmssfies Cuniys semenujerer
FHHLILnentass 6Xleneutol LT HEr 6o (p(Lp 2 Holeunss GlLn(hL_aemns:
Bma@w. Curlyg sGlunsisst elemereileaner QuUmmeTTs
wrpprin@edeameotwssliay b, elemenbunmer Qpr&Gwn@
Bmemhg sl (QUCUImeT 2 (heurs@Geaiamsgl GureGen,
Bemauujid Penewihg dnl(UGCILITHeNsT 2 (heuTs @ dl eormert.
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&6516W DU 63T {61165 M 6WT18 (&6 D& HEVMLD.
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COO - COO -
F5HGen_ olSlup oG
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B s &8 GerrL_1q 69 6men Ol Sl eSent &TITLI63T
Simisasfleener @ emanl regssenst Ha @b 6l en euren i
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2 (meuns@depen. geouefledls lfleon wLOMIL Bar Feoum
wEhase p-SiblGenn ClusGenuils oblevsdlen 2 (Helaunss
ClumpL_senn@Lb. steerGeu, F60LIT D(HhGI ST CUITL 1q.8 SH6U60LOW |66
s Lunenganss lFweoLl (i Beuelenenenul peord@els @
unsleflurssefless  Qmrdaefl e &leriter) 65 L0 Wl ) & (6TF L_601
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ES+T .- = ESI

K = [ESI]/[ES][T]

K. = ESI s’ G0 Gungmeflen Siflens wmiled.
Cumiigs semewwwnn SHUUTE  eoGeunenig s
651D \LI Bl & (6TF L_ 68T

B em svv1l 687D 68T Gullenemriiy  ES
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ECNEL B

1

————a
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Inhibition)

Beucnens 5(HS56560 ellen ol LinHErE@E LD HHILITEY SHELD

Bemulled QprSluysm RenemwreusnE Guriy gpuBeidleoemnsd.
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9.3.2 Qr . mEs s 1 i (Irreversible Enzyme
k 1)

e Qprdlules Glgied eflenens Clgm@ SlaGemm(h Bemewstulid
SI6V608 JeunennE Clawedlpsas GlFwu|b sH LTSt Werng
SO LLNTETSeT S @&W. Betng sHILLTESET, Dig56m QinTHulled(hna
Ble QwgeairsCeu Vlflans oemLdlemen. sblanaflen emeu
Cpndllen Henray evwWSHL o1 WBlaayd eueSenwuinsl
Yememmras i@ deaper. Qgemed, Gpnd ppevssnmisemens
QeweSpsss Clewdlemme. && 9 emevoTLIL JESTOVEVE
ga5ememTliL|semeveons L WlemenTliyse (Non-covalent) epsowons;
Cmrdluy_est Bemns s LNt WlenpsmrasliL(hdlesmet.

Qprd) Berrg sOSSN6G TOSZEST (BT

1. SwGr  gflemw® (lodoacetamide) Gurnenm
SievenaGeonmlaet (Alkylating agent). flev Qi rdlastlstr flerie s (cys-
teine) M Bar LssM_[HS Csn@dlaenLen (Side chains)
BemnggenenowL e Qenemsg, Sjeumvlen CeweureaL &
ShédHleTmer.

2. o mGer yrremusy unevGunr CJoyepfGLl (DIPF)
Gurnestp eueSiemwwines sflurevuren Ceromast, shisen Seriey
smwwrnisailed fengev (Seryl) CprHaenens Garevor Glpndsmefls
susdlemLd eumiihg Wenng s(RLLnesisemas Cleweo (Ddlssime.

uufip&ser
L. lwrer efenrss - Cainos(H.
1. ES anl (\OOILnme 2_(heunsaid ep(h
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60085660161 - GesTL 681 QlETeTEnSHUN 65T Ly
2. eflemestudlev Gy 6(h ellemastGILIMHeT WL ([HGLWD
mr(hL (hiD
2. slememGlLmmeflen Gefeneu el QEnHuleo
Qedley e oilawnEwn
8. e BenL_Klemeo ES an il (RUGILIMHET 2_(HeungLh
. Guohan il Sienerggin QLnhHBbSID
ow&ECHeSlen Ot FLTUML g6  HeMeoSL
FwerLn_enL edlenadlweun
9. emevetedeur - LiMd 3. ene
8. Canapeonmg T, 19.&:& 65T
Ll (B &6l Qanetenssnw slenddlwieur
3. 195560 &y, eigpan
8. Canayeong) . emw&Gaes s Clesur_6i
Sl e 681Gl L m (1 6vf1 67 W (molangs allg euLd
GCoemeauiL(heug)
. GuTL 198 Sememibiyenen s (HLILmesT
- Cun_ig5 gememwwbm SHLiLmes
8. Cum s Hmermm sHIILITeH
. Senng (P\Lmewt

II. GamgiiL @ _Risener Hirliys.

1.

0 1056H65161 - Clp6sTL_681 FID6BTLIN_6BL_& F(HeN& @b Gung)
—————————————— 691 QlgMle -----------e01 Glafleveu 69 0s
SiSlsra Gma@ b e16n &(hS Celemst(HIb.
emw&5CHedlen Glinst_e FweTUTLige0 Glwrss nrdludles
Glelemeu stes1 GBI GEGDD.

- Qarenens Carapeonhg) sT6LIOTT6)
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4.

2 _Geuns swesflest Coemeuti(@Ib Clprdlser ---~------ 61607
SievpasLLi(hdlemment.

————————————————————————— aiend HHS55H6960, g(hLimes
ES gal @1 QuinnhEp L6 Qememstu|id Hesten o ol &HTessTL_g).

I1I. eflwr? Zeummr?

1.

G &) eXlemeutol Lim(me gnl_(HLIGILIMHET sT6sTLIg) Hlemeowinest
Gampom@Lib.

2. CwoleorCen’ #&8Ger yeman GrredlGeuen eresien b
Qmrdlulles GLM _iq.5 Sest6m DU H(HIILITEUTT(E)LD.
3. Oprdl mHUBD Yymess elmensefln  ES
gnl_(HLIGILIT(mET 2_(Heundlma.
4, eNenenGLmmefler Clepleneu et Ldles epeod Gum_ig g
SHEETEOLOUENTE &(HFSH60) 68T D{6TTEM 6L (&6 NEBSHEVMLD.
5. Gurigssstenwwmnn SO ES gl (el Lingmen e
Denemdlmg.
IV. Qurmsgis.
1. Cmndlaen - 1/Vvs 1/S
2. ES gl QUGlun@men - ESI
L (POImmeT
3. Km - S4DDEV CUMILIHG
Hleweowmm GCluimmer
4. emevstTeSeu LG elemrLULD - 2 ulireflemen
pen gl s
5. Gurigsgemenwnn HHS5H60- omled)
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Kmgg euemmumy.

2. L (ere Qansnenaullss Lig. Qiprdlullss dleiey sowuwigdles
G6BTEWLD 6T6TTEV 2
Gun g & semenLol 616N &(D&HSH6V 6TETIM 6V 616316817
SNETTL_6V H&HS& FnDM) 6TETTHNED 6T6BTET?
GBS 5eTnd &(H\SSH60 61656 ET65TENT?

VI. &psseir_auning ellenwef.

M. M. swestun’_enL_g Smed.
EDEVETTENOLIT - LTS 6u6HTLIL_HEMS, 6T6U6UMT)| F(HeNSaH60MLD.

Cuniigg semeniowjenen SH G060 6Xlers@Hs.
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s68Ge  iyeman CrreflGerev  Qprdlufles  Sgy
CloGleonGent g 61 Qe wisoLn(p) eTsm16n?
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urew - 10

Crrw erdliliyg &sdl

(peTE DI

Bevg e Glomfludiev "Immunis” stemmey “sellisasliuTL
sremm) Qunmer. BEGen gymidleo Gumbludev "Immunity” eresmyd
SBIPe “Grmi erFlMuurmed” araTmild Hewpsaliu@Eng. Ba
B 2. L6 wHmID &OMUUNE @&pedler o stem Cmmi
2_6RTL_N&H@GHeuSNE Srresvinresteunnl Blpha Lngisniy seflss
QuinigAenp mLLioner Qusssanss Ghladlern GlereeonEh.
Bs5@ Crnleurs smyemioneseney Hiesoramul flaGe, ojeunmied
Bmig Geueflliu@b ksl CunmLsGor 2 swie), Gramueid,
D(RHBHEHSHET WOMID OE&THSHSHSHENHET 260605 660k @ a6l s
(PIGUINES Fnl_ BHSHEOMLD.

10.1 Gpru e eor_né@ib fmblasTred urfésiu. Hlemeo
(Infections)

L (Qesmentl Gureoiy Crmiusdlmllaa el@mnbEsmoliluflss
(host) 2_L_eSlegien miempeugsrGeon jeveog 2 L eSler LmLriileo
sudl QumEGausTGeor GCrmlbemmed uvndlasuul L Hlene
2 e ndlmg. Crrusdmbdamre urdasiul i Heapsoullso
Ll heanafiseps@n, SprEsrvlsemsgn Qe Gw
slleneuaen Hlapdlemen. i (Dol wHniw eNmHECSMDI&ELD
Qe Cw e amen Qariyseflesr gt uled emeu
Sipaevr_eunm) suensLI(HSSILID S esTmerT.

riyCrr Sl (Daen - Qenen geneflFenawns @ong Gunes
(Lapropl 28) 2160608 Hewgwid sl ClurmLserflev
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aurpdlermeney. GlUmHDLITEID Beneu
LoeBeTEutl 60 smesariiL(p &l e 6or.

@ s enfla6m - Bewen NBpECsTDulen 2 L sSled

(Parasites) Qumdls srsamen Hemeoflnsds
Qanend eorm 6ot Qeveu  Crmis
SmiblaammaGeur  evevg G
26557 (D) LI 60T 680185 Gin. L UL 66U S 61T TG 6UT
Bmaderrment.

Slev epi”Dedoremiiaet ell(prEGsMbIN 61 2_1_6)isE) sThoels
ungllienL 2_eosTL_n&snoed @ maseond (Commensals). 2 gnyesiong
QLBEEGL560 o_smen @l Heranflamend smmeonn. Grmi
Qaromeusned ungdlssiiu@Guwlurg 2 enLn@n Grmig
senemwenw (Infection) Sipaevor_eumm LN&seon.

1. a6 Hieneo Grmi - (psepenmwns 6L (n e e sen
undliy (Primary e (pECs T Ll 6B1 2 L6560
Infection ) urdllienL apubB Gaeuens

@DlssleTma.

2. @revomd Hlemeo Grmis - @yewiLreugy (peomuwirs Geumy
undliy (Secondary L (hemenflunerg — gnserGeu
Infection) (P60 660 61 () 6vw7 swufl s e

undlaaliul_ @), edlriyssenenns
GoDEES  Heweouled 2 _emen
el (H B CE ML sor 2 1 660
urglienu LG SH IS

3. @fluulL @ sdev i (Heorenilgmemred gpubn Crriisen
(Focal Infection) 2_gmyewid - L_newdlsvet.
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4. e Crmunsfl ehasnCeu Crmil 2 el na@Gib spi” (Hessresntluinsd
urdaaiiul’ L. Hepeouled wHODI®H Ll ewedll o@m
AmBECasTON e 2 L 6dl6d BmBGsr g
Qeusfliymiselled @mrGasr 2 aGen menprHs Crremw
2_evorL_nas&6ug) (Cross mfection).

5. Gy euensgwimes spL_(Revoresstlined Lievpenm eSlmHBECHMDS UG 61
2 1 6860 Grmi 2_evorL_m@geo (Re-infection).

6. wmSgeuenensaiiey 2 sren QmGeum oL (Hevwremiieame
eN(mBEaMbLeE Lt e ewr_nseomd (Nosocomial Infection).

7. oo @l (evesfiaar Crmi GErmnismsEGL  Geby
RGN s 2_1_6Sl6b Guidanm) oemmedns @imng! LSl
Qumd, mBGsmblluiler afliuurmmpeo S 6BENLD
&onuwbGLng), Grrenw 2 _ssor_nsseond (Latel Infection).

Crrusdmdlasaflar epsod (Source of infection )

Y AT weflgefl_BlmBe wellsasGan,
Bmemseafl_Blkphg weafiganaCar (NGams Crmi), 60608
wedlesaflblmba wellgan&Gar (wGafluir), Bjevevs Hleow
wpmpb B BECaT oeveog, Crmi CgmHKlw 2 ewreden
gpeoLnnaGeur LiTeusan(b. enal Grmieumi_L_eurseflLLblhhg
CrrigwnsGeun 960608 DEND(LPSHONEGEEUT (LML SH6T) LITELEONLD.
Coeib, seunsgSlen epeopid (Rsiic’sLgerpiuistieron) Crmbsalmblaen
2 Lefler 2 aCer  eumgy  undliuemu  gpUBSHSEVND.
Crmusfmblastred urdlestuli S, dreu o ewesef e
PEVLDMT&HEYD LiTeusam(ib. Crmiusdlpsar  omnEanbllules
flasaafleo Crrgwres urdliugnGeon (ClL-L_L_smev) (60608
siiulenuenL 2er(hmeilé Clasmmy Haeneuls LTlugrGeon Grrsnw
2 6T n&&60MD (emblusdeon emeurev). LlsrmmnGCrruneng
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CrnlsdlmHblasr, GuGeom L wraCeur oi60e0g) op,ipions 2 Himed,
D55 pL_L_SH60T pLpevld ienesiSg Hlasaend@id LiTed, urdllenu
2 eI N&GHEDG. Beusunmy ureyb Crml e WITCsesdled o _aren
GOlLul L wesallen_Cuw uyeybGurg semes ereighls
(Endemic) erssimitd (sm_umi®), Guiheumflines wasener @mydli
STeVSS D@ LITSl&E ol urps Sigemen 61 i6L_mblé (Epidermic)
(@ 6v10°LjeepILISTIEION ) 6T6DTMLD SieMp&aLILIB SIS . eTGILINpE) @
Grmi Qumeunflunes wagemen 2_soagdlen CleusuGeuny @)L miseafled
GnHw sreusHnEen urdlasdlerpGasn gemen LinasmolL0s
(Pandemic) etetim) SyemipsSletpmiaser.

10.1.1 urseflur

undteflwim sT6emLg) euenTUMISHILIL NS 2 | &(HEYL 68T nlqlLl
2N e Olged pewramuifl. Reneusst LGIMGCsNCLM _(DaeT 66w
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61601 QUIG UGS 60T 3iqILIEDL_UT6D PPEITMY EUMNSHEHENTS 6LEMSHL
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U Hemeowiney b jeunBlen GEwedmi L1 6flem suraen ey b
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H(HBUILIHSHEsTmeDT.
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Qar(MasLiu_(hemenest.

269



E’IBHU..I (Disease) ‘ aresf ( Pathog;n)
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SligLinent_ulleo Brssi@ eusnaaeis LN flaasl LB Slerne.

3l FRETL
Beuiauemawiner o Glge Lperenssen Garerealg el

Qur’_HeS(HE60 epeuld erIbILmHGSD iemL_dlesmey.

270




!. .2

Beveusefley =2 emen  Gleevedllenr g UGS mevl
Gurstipeneusennsa d wHD UGS smanGu Guresim Bemwomes
GClgevevemioLienLl &g GLNeS eFeSlLkisenens 6lHmeTsTL S8 D

B\madlesment.
®. Queredo_ev (Moulds)

Bemeu uwevGeum efgwrer  evGLmTmeT  gpeOLD
QLI(H &S Dem L_u|Lb © 630760 LDLLI IT 6T 0 LO&E6S] LI Ml & 6m 6118

Qs nessr(hsnensyT.
F. @rien 2 (e Lehenaast ( Dimorphic Fungi)

fleogdled Berwnenr Qemipaarnaeyn, 65@nGenibSull e
Fassafles mevl_(Haaraa|b auenmdlesm @& phHleneosE SH@&HSm
Guimev IHDLDL HEOL_hg B\ 2 Hedled snewriLiHSlermer.

weflg Rergdler LEhemasnamTed 2 ewiL @ Crrw
GuGerliwraGeun, o L &@GeT Ipwrs oo HeNGwr
snewruLBFlenrnesr.  CwleomiL wra enwCasrafien eambd
Crrnilenen 2_esmTL_ta@HId L ehen&as, blarL g6 stermm dlemengGan
HCrriieefles LigHOGummenst Clafa@id S nHmenes Clamesor_
CeliGrmeemul_(aen . GuwGeonl L brer ewwGasmedlev
Gresm_nasl AssiuBSDg.  emeu Camedlenr Gupurtifed
2 e @mkg olFed D& @ set 60 Gl 2 6w @Lene s16TmILD,
Sigliym srieflenu’ os@asafled Crmi 2 arL_réeLeneu
sty b LNflssiLB Ement.
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Spsaremibd i Leusnsuet 10.360 eflensaslii (Demeng.

Grmi urdliiy & iy sonfl
Bemev (Infection)

QL rGurGLremulL el e

LIL_TSND6ED T igssflurm srrGunflen - LLAgmsnTeHW
GlostemLoLLITEsT {6060 (LPp1gudl6ve0ns,
GgneSlest LigSuTev 2 651 &G LG

Sifliy g el CaLiligen - (pasSl6d e_erer Gy

aleT(BLD LiGSIA6d DM &(p&Ha)
v@dlaemen undledlsomene.

CaneSietr S liyn G &EGLUGSHUIS o ster smwGsmenlsv

s»wHACLmen 91615 Cenmemn Ol HMID
Bemip Cunetmy L, EHene

enrGesmenGumflig.

| Guindleny enrGeurm srvGLITTIg Wi GlgMGlufl

Aesv_bl& smwaGamanden

SenmeGLremio SenmenGLm smienSiern QLfomig. e
Canenfler
ablenGrm afienGn Slenmevior CaliaGeol b

WenmeroGondlero
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10.2 u . lfum Ced

pmaufliin Gmiha wHCnrm KUBESE ure|d Crmise
Qampm Crmi eenmy Guwr. Curi Smblaaflen srremTones
@[r'gg,(g'r_r,rrm 2_(HeUTSlGMEST. B6W6, LLERHENS, unaigflwn, enealren
10605 L (Devwenfl. Bemeu weflg 2 1_eSenen RenYHE LYo
Crmilenes gnusssmen. Grmu Smlaet 2_1_eSlev HienphHa
Crmllenesr @mudl sreogdled aspLBSHFerner. @oemeo oinhs
BUmSE 2 L6dled 2 aten flev 2 puyseflen GFwesunr(ast
undlssiu@dng. (2-b. GureNCwremweSigen) @ &6
Crrmsefley Geueunmy Crmi srasiul’ L put @nés Crfligdlng.

Crri sEUUTHMNE Wetor_eosSlen GlFweoned wesflgraen
Crrulles sna@seo @enn)l meopLen eumpdlemment. Gng Crmi
sOUUIDDE  wewLeod wellgrsamer &lmibasflBlmha
LINGI&MSHE DS,

SHIUTHDE et c0FHlesr Causneogsr

1. Gumis Spdlaen 2 _eSlanis 61h8 (Pemmulled 2 L Glasmmeid
Seupenn ser( SeupdnE sidlrms Crrw stdliurpmed
QeweoLi(hSng,.

2. Gmmu SHmbllsn gemenwsCanu Crmi erdhniy efleneon
BenL_GlLNSms).

3.  oegblegenmed  grevor Ll L. gueiqUng  Glafleys
SHEmEnLDIL|L_63T 2y 65119 Llzoeni 6t Gensvrrding,.

4. @wm weon Grmiermsd urdlaalul’ () @awneaLhHs

Gundlenid, BCHMLSE R BlenwWS SHULTHDE DESSTL 0L
Hlemeelley emeuggi&olaTant(H), Jemeal HIIPEND F&ELD
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Gunglb Seumenm o L emqwins edisdlenmg. Pnss
QFweoLTCL HHLILASHE SigliLamLwing enwndleamg).

5. Bd 2656w 2 6ten angnrent OlFeoast Slletnrmmuent s
HHmIG, M Clgsveons wrmbCurg UM Em M
DemserLdha flsdlearper. @aenen eHrurmmed
Fnesflen seuens sewaenilliy (Immunosurveillance) srstrny
SienPasLLHS DI

6. engmyewrons, Grmi 6TSMIIMHMED LOETTL 60D, HLO) 2-L_6S6w
SessEnsE 61HTNs 2 L DS pLPEOSENT 2_6T0TL_15HE6UH)
Bevemev. Raenen Crmil erHTLTHMEL WevorL_suddlen FHLILS
gemenwerestmd (Immuno Tolerance), gisvevg semmenen
SiBbgolanererd Smes (Self recognisation) erevrmyid
SiemPssLILOE DS

GCrmusdmiblaaflen searemwatsnu blewsouib Snener
Cummgg stdlmiummened @uimenaswnen erdliiumHmed (Natural
Immunity) eermyo, QuplullL sefllsgeemn auming
sdliiummmed (Acquired Immunity) eteiimin  @yesor_na L
WRsHmriser. Griri s1dlMILTHMED esoTL_605 S 68t euen SN SLp
elsnaasliul_(hemeng,).

10.2.1 Qunenswrer striLmpHHed

WnhasHemnts @me@n sSiuummne Guihenswne
araurppmed  etein  SGapUuBidng.  Beucuenswinen
srdlriumhmeonengl jwevnest stenl LI GCrmisdlmblast (Foreign
bodies) 2 L eSlew 2_enGer miewpuDELINGE SeuHenn Bemmomlwing,
sra@gHmer Gopllarstepdlemg. Geveu HNphsHelHECs
Ceweonhmey WNsaemeuserts Qmadlermer.  @muGend
Beveusenned woiLgud e  Crmusdmiblammed
sr&asLuCung serenest Guoeb Spwur & CeweouBibLig
LIHHSCIGRETET BLISONSHEMELSETTS 2 66T
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10.°2 v mberdlin > 1 se&p@wt T -

Crmi e HTLUTDDE WERTL_0SH 60 oL 60T TET IO N 6vF
Qesvaen eSGWTsEGCaTens_(HaeaT g @rss Cleustemer
semssen (WBC) etemiib siempéasliu@dlempmer. oiemeuss
160Dy 1nggemzoullev 2_enen ugmywren (Stem Cell) QlesvaatleSi(mms
GCanemmidlenimen. jemen @p QLIHD UMHSEHETSH 6o
Qasvsen (618)IIDL} LDZIEHIEMUI HLSATLONS Q&neveT_cmen) 6T6TTMYI LD,
eSbumi( Cleevsen (HlemmBi wemTL_eugeng Frihaenel) eT6sm|LD
Sflsslu@dlsmmen. snweomil(Rblasoget Hluyl Crmslev stesriHin
APlw eN(prusansasst, CuGariesst woHnib FHCsmiileosenen

2_6meL_G&lulemel.

&ev CunGesmens_(Hasen @I58 L L sdleo g Hrlasmn
andlu Yes Slasaeflan_Guw smidl Qu@mpb Slprsanssens
(Macrophages) wipdlesmen. @ensliGursnGn CuGamevaemid
(Basophil) wrevis (Mast) G&eveons wrHmid Heo_Sleorpesr. T
QasvaEmd, B Glesvaend GleueuGeumy eSibumil® o midysefieo
wpéredl oem_dlempen. B Glaso, faeflenr 2 L 6dev (Fetus)
aoeSTedlen, Wenest  ete)dy  w@memullepnd (&l red
SemLdlesmen. T Glesvaen emgweslev (Thymus) pupemowns
(p&rgsluen_&lestmeur.

Bupens aHriumpoed Spepid CEweruHIb allg: b

1. GareSerned urgiasnriy (FupsmsursGer 1 Sled
QupliL L urgsTiLy)

Cared mingl 2 Lefled UpUUrleu  (WpenLWns
epigullpluges ppeod GCrmsSmibaar e mGer HemWTLE
HhéE b Hremmns blewsouBHng. fengeyuLng (Intact) Cored
GlampLiL] HBleVmIGET HMID OGS B SILILISET pPeVLD
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pHe WHasap @eonss, GCrrussmbiess = L eleagen
eor(Rmieyeienss Henl l&uiflesmer.

2. BILuwrer SHUYS salrser

Bluysenv seuaysen (Mucous Membrane) Ggredenned
L LinLng youurlulled 2 enet Lgdlenw ewplq Lt ITgisns Slestment.
Gueb geweu W&&lwwns Crrussmllaamer Leans Cunen
urtlled LI & Gleiig, YigsH8 meuss s a6 e g6 epsoLd
Sieupenn 2_e1Gen L& (pigwingeinn) Claiidlssmert. i, Feueiled
2_enen M| Gevaen epsaiLtensguier Gupu@Hullepid, mrflules
2 U LigShllepid snevoil il Fleorment. SemeusenLd sewst Qeniosertlso
2_61en Ul flenpaEHbd HHETMHE U liugurs Grmiéd mulenw
QeusflGup ] efl(Blesimen.

3. &roy B

slwiremauler unsleflwnssense adrrs CewsHLEHWL
snyesf] o eneng). sewrentiley snevGanengid (Lysozyme) eremeagid
QB e enengy. seflenwé sriugen (Mucous secretions) ewpeoid
wrélulleo gra wHmID Klesoreanulflast sealrsll unenguiled HienLa g
shssuu®dlamg. =2.Blp Brreng emeoGarensn Glipnd,
mzCuremswCen.  wHmb  ersGLrQufler  semen b
epeVSamemDWD Clares(pstengl. euliipmled &rs@L enanl Gyn
&Gennifls gbleoneng [ svTamiuilNasmeris QluipbLITeY D Glg:Tstmm)
all(H&mg.

4. Gz aNpru@ged (Phagocytosis)

nevepwlfsaer efliprd eupedns GerernedH b
Qeweormmed GluDp OlFesemen eN(prisamHsHeT eTesTm)
siempsasliLiGdlerper.  Beneu ureSlwriGur Hu,seflwrn
S, HCamnen s (H&6T HOHW CunGennenal_(Daem o @Wb.
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GurGenneng g 6S\kHa wLIEGITGLZ (Macrophages) steoru@1mb
GlLI(BID E9)(LPMEIFHETISHSHET 2 (e (&S 6oTm 6T

o LIGenenenGeageanm (Opsonization)

Beuellenerr, 69 samisaen eSl(LpriEaUSNHE sTHD euenHudled
missramuiflgefled e eten epevdsmmisenen oy iIGeTeflss s16manbd
ppevsammiEaTiey ppL Lu(eienssd @GHUugnGL. Reiaimn
Qeleugne eflpruasamsas aaflgne peawamul lullfsmens
FenGenn(n Wlemensgis6lamenen (piydlmgl. Bluy Grridleossn
Genemwriiysenenwd  (Ligand), epllaseeruyw (Receptor )
Qeslliu@ssdeper. Qoo Brss shsifsaied e e
SPé6@s dHessaflLd stewiu@Gn  BeupmiseElw
WenewrisGem@ (L9 hmib @) Cleevsiqett) enstordlenme. @nba
Wenewrinllesmed Hluy  Grrilleosen  Qrss sphadleafeo
RLig&0aremr(h Lighs er o (prepdlemen. Qsemifes
By Grrililevsst @remuienll GlLTIBHLS6ETIE0 2 GTTL_ MG FFILIL
ellemawine ieumeny Crrsd e o rblisd emen. Blhges O\Fwisneo
Brenwess Qun@pLaen il (Chemotaxis) eredin enypsHGoID.
eSlprsamisse Shaisaete 2 oo SenerliLsCem(h Bmisenns
BQenemigs e mGa 2 amen SlEsamemen DL WTLLE A 61651600
penplled eubgemL Hemesn. ALY eflemFeniu 2 emLw
epevsanmiaaileo C3b stemsuin smbNeflQuen ., Lindie flwreleo
Bmnai Ceuafiinib eflemens CQunpLaen, engl GLrensemaern ,
Aemgpaien_ ks Sassafler Qmng Cleueflliu®mb Clamupiiyl
Gustip RemLuf (DL Gungpstaen (Mediators) @yLmi@b.

eSlprisamsae GleweoLi(BHIb QS];SLb uev Hlenevaeis &op
efeuflssinpdlesmen.
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S LCeremenCaagem eremenind elemesuiled et amudfl
< iGanerflemaenme ept (DG 6v, sSl(prusamsse pievremul flemuws
aflpriE@L ellgd

eSl(prugsam e Blesianul flaamens senGem® enemggié
Qanendlemment. Baemner mewram il marhg &g
aemL_L(NEDg.

BLTESIBTELSET 2_(THEUTEFHSH6V.

2. QGuslevrbsenr etenueney  Guredanevssn  Curesm
Sieowulilenned mevoremnilulifenws s&nml suspsTliLigs ppsvLd
2 _enTL_nEImg).

3. CGualevmbast Qefa@d sesenw Ganemi_  meGerGamnd

s Oprdl Hewpns GWIPsCGeamnm B enemmeugned
CuGaneneoCanGanbaen 2 (heundlssimevr.

4.  mesrenfludlflenws Clameoay He0
afl(prisgy&aeaTTed ClaraelLhFe

Byl Crrulleosst  pesmamuiflerw gradl splas
seneflenL_Gu flev Qrenwies ppeosidnnsHameTub eGerams b
Gunesm Gprdlasemnenub Glsrewr(hstang. B, Grmieosst oipnd
apuLl_eten L Gmg o &rblsgis Caneneueng @ el Teug)
Hlemev e1limiLg Hlmeo erst1my smmeomd.  Bluy Grmilsosen sevresfliin
epeTmy e9GLDMENT Gigengemens: lanessT(h eneney.

1. (pasemownes gsen & flesGrmgGweasn, enevGanemneaid
wHpnib  urevBureeluGuev-A, Sy ElweumhenmL
QupmeTena.

2. Brevsi_neugy gisen Limunflen, SeonernGrsiv Cunenpeuhenm
OlanessT(HeTeng).

3. eperrmreng Glsem OareorCenev steorp O prdHenuw
Glupmyeeng.
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Beupewns sefly o sefigmen  srinhg  OHTeOED
(PEOMEM ILILL| LD eTeveor  eNl(PpRIGEMISHEHL  OlLIHDy 6T e
el (Lphi & 6991 & & 611 Sflaflasiul L sanssms 2 ew1()
LIETTT@ERIeU ST60 (& LILIT gy Henen(Dsemeniyid, enenL 56 Gl
Spsensnhaenenid o enT_t&@Gdlermen. Hlupl_ Crmllevsaf b
o eren emwGeonClun gy &allCLev  cerm QBT (G Lum
SpsenenBisenet enaniGur @GemmGrL gweflaarms wmHmIFDg.
Brs gweaflssn ursl furssenst Hfl&@GL Spe Hlassns
2_eTeneuT.

amelufarearCor® sanw aarCLrflelwed enwliy
(Reticulo endothelial system)

Qe @@ nlGon oevegs I BLsms
GO (& Gleneve)ibLigw Tsea b Geveonoed Lged Rmadlemme.
Beaupesr  ymswies  CorCeamens_(Haenw,  Quflw
oN(PpBsEN&ESEHD  &HSULG H e, Sdleo  Glugpbd
elgprusem saafien LIGIEG (PFHeenwness e1HlTiLmmmeneog (First
order defence) s eueveogn@ib. erlemssimned Qemeu eflemyeunseb
oFs senellend mesamull flaener ellprdla Clamendl 6.
Baemred Remeu ClLh e (prusgmisae steu GlLwf LG demest.
QUL eNprsamssst o Lpariy sosdlmw Hlonsss
us@GeuliLBsd Sefliudlenn umGandlearper. B w6
w (G lleoeong eusnedlSenenGeoor(® migw sTamGL 1leS wied
SIEMIOLIL, (LPSIEOLD HDL_HG Seuli gy saenemyb, Guedlphg
HISSens WD, soie TmU(hs6r, SMULD, IbHMILD (HhHSISsemeT 2_L_65l60
BpHa VeusflGunmiaudled (pafiu ukig eudlsdlenmg.

Ba0 Quflu efl(prhisay ss6m e @HaEGn @L_sdnE

enu uwfes Ceum i dlemenr,
560637760 - @Uun Glgevaen
pLpEmETT - myessrennil Slemeniey Clgsomer
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fmifren - bensngSlwey erentenid Gluhid

Sl (PG 61T
LD6TBTEuDT 60 - wegsenfyeSes Gl eNl(LphisamIS e
aunlibmenmullepister  suulmmenmulleyister
Feeyserfled F6LESHENENE FTHS,
2_6TTeTTeme GlLiBLD 65 (LIS e &6
(Peritoneal)

smHn& Apmenp -  S1HIF ADmenpuies QuHLD
eSl(Lprisempl Saner

DpmdA aiensur (Inflammation)

SMUWLEOLhHG eveng slflfsFame_hs 60608
metmramud flullestmed Linglasiiu’ L Sassensmg &nml menL Glumyib
ungsnil eflenenGu pndlelenas ou@b. pndlefener susdl,
Aeugsev, eisawenL_ge0 Hm)b ClEweSlpsg6d Gunessim i@ Dlssn
gpeud HMwl LR S BIDG. FTSTTEVILNG THES S, 2 MLl
S0 6HSL LiGaH Sipndured urdssiubdeanGsn emeu
mdleogdler “itis” eerimy sewLduler Fememraaliil(H
Quuiliu@dmg. e snyewtons Conjectivitis, gastritis and
pharyngitis oy &lLene.856968 Snhevrid.

s pndl eenwneng Pumenswner eHrlys
sadlenws sraicoen Glgesosmens, [eoramuilf ma@d B s5HDE

B 1b ClLwTsE b SHesennenwis Glanent(hsTeng.

Sla Slemgeugmeo Gleuatludi_LILHID FrréEW SevenLoujenL_
Bremuens QunpL_aemmen aulsol_ 1o (onenL Glaeuedled @\mbal)
Gurenimeneu @155 Brenmsenen elfleuenLwes Glawdlermen.
sribLeflQ e Hssr Qewernne Qubmn e wp s sy &aenen
misSlesmen. @rss wprermas elflaien_sugred Geusfluiu@ibd
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Wemmevwredlev (Plasma) arewriinmn eouufGenrggssr Guimenm
Brs586608 2 mpwE CEwb srreslas Hemeanggsid Flaullen_
BiwsdlnE eumdlepmen. Qssnyenilaer grevor L eugned
Wenmevon 2 enpdlenng. B&5H@E Oewener LTHiUDL KBS
Slassemens a&nHl orever sevwHse0 stenmy (Walling off Process)
Siempsdlprisst. @eseaur emwiy Crrit SHmblasr Guoeb
2 L 6Sl6 26 Lipeumned Gr GL_gdleo fempuil 2_se flesment.

Huipanasuwitsn ofd@io Gasvassr (Natural Killer cell)

Grmi siHiumhnenevs sreusven Bemeu eusSlwé Glasim)
STSHBHEUEOEIENELGETTS 2_aTTorest. Qenmeu FHLblsemed Lindlssi L
wODID YHNICEML 2_smen Gasvaafl_BHHa 2 L ened Lrg sy
Seflliugleo (pseenowns @b cudladlemes. e Guflw
eSIGLnensl_(N&ee @uinmensuwine s TLLTDHNED 6T e0Gd 6ot
LGS GleweoLihSmest. Qeudmled EhTLIGLLD e06US SIS 15 TeTEnHLD
Gleeo (Memory cells) dlemwrg. @ns PleE@n Gesaer
SPaaiiuL Ceuewrgu CQeevsGarm(n Bememriienu Ui 55 &
Clamsndlesrpest. e euafle sumiisarso Gumev eulenul espLIBISS
Quiunflesr e6uD HEFS HTEOWLUENL W  ELLPEOS Tn 1) &HEDET
S Bl CQeevelenien Geanssdlenmer. Bgemneo
OCFevellenien o emen Flyeud sdflw grodlss, Ger Gl
fengsal S na.

@6l 1Gluywsiy (Interferon)

BenlI_olLITeDT 6T63160)I LD LTS 265160 266N smeuTenSlaummey
urdlesiul’ L Geeaere 2 pugd Gewwin’® Brss
eLLgdlBeon gevewg dalem BrosHGeon Cambug s
QawLSng). Reneu Heveo Hlemeoulley o_6en Ola6LGEMENS HIT6ToTl. 6(1F
Cprdlemw 2 (Haurs@dng. @rCRTd emeigadles el
Cuhsadam s HeoL Clewdng.
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Gopeow rH QFLW e pPSIMIGET 6060
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Spe0r GlFweommmed uprg Glnndlssmma lemevwredlsd (Plasma)
a&nnls Garewr(h Hmuuee. R[even Qunens GCrmis
summmeSlest (Natural Immunity) ep simisions CleweoLibdlsmet.
(péHwwres Qeveu Hymbien erwd gHargs (Gram Negative)
unsle flwnssenen e1dligg ungianiy sefliudleo el Lkig,
audl&dlngl. Pemeu esn&GaPW 20&5@GW0 CoHUL L Lrshisemens
QanenT(henengl. BDEpevssnnisst blsweonssn Clumauamsgl
Nesteu(hHid LIL_Gdle0 SnesuTenib.

2 L HE&TiL ea&Elub - 2. pHaniy

ppeo(pid Penemihas seoemes  unsieflwreiled g IGenafis
SENNG Lilg &60

— 4 wnevl QEsu&eT HEyD

Cl ¥ C-C-C / GuGariieoasnen
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Gl&ev Flangeym)geo
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Qandler wasdw 9 yrshmassr @mGeumy sudaeafled
Geweonssd undeper. Qeuimned emy WwIL sulplunse|bd
(Classical Pathway), wnG@mrenm wrpm eufliursen (Alternate
Pathway) Geweorgewb Clunidlsnes. Bks @renr(H euflaenGu C,
eT6816m LD L{T&Hd ClFweonsaid Glumbd @ _&Hledmna, eCr wrdlflwirs
Qaweomnmsd lupuderpest. Reupnier Wadlwiors C, (psev C
suenT 2 sen Lramiserimdl @ mevreniullfluilen saelenens
FN5 UONSNGD. FHsL UTss @& hiewranulflules Feiay s
@Ligés Oaraepbd Oumups @m smemullener gHuBSSl
mevor i uil flemw gplsdlemmert.

Qeweorssn Glupp C, opeg SUGsneaflen srariu@w
ppeVSEMISETaE blgweonsad Glupny pewtesiulltasfl_b Qsssm)
@Ligs Lamamdlermen. C, s1601p epeussam e1dlipiesurenilui M
e_enen @_sHlnE CL@mb eliprisamssst, Hlu, GCrmilileossn
wHmw CwrGermms_@Hamms aaurmhdl(psGn @remwesl
Cuingpennas Glaweo (RS ng.

Comaray i dGdanw i yerdiud) - sfEmib Gla dasiT

(Antigen Presenting Cells)

B-Glizev, ClL_ssieni_ig & Clgev (Blewri (pig sasatleo 2_ememen),
sommisTam e lgsd wHmId GlLkhd efiprsayissst g dueme
2 Lpariy easflenw Ls@Galubhss aflsgn Qesoaans
shHaLILOSHDE. Bk eneisg ClFLSEH D 2 L HENLiL eamddlenu
L&@GuULU(G S 215Cen( Cargg Qauefllyms Feuen|sefleo Gogon
aflenGLr snun_ L Gefliy sevemeu Il 2 161 Penerrig g GasoeSer
LoLinrliged Qeuefliussinb Slemmeu.



p&h - 5 Y rdaellsdt  spidm o Cowe I 10usde

- »27 & T8 Py»e & 5 (I ajor Histocompatibility
Comple: ' TC)

Bemeuamen Glgsuedles GleusfiliLime seunasafled amesriiLi(pib
HemenaGan LGrm_iessigmst (Glycoproteins) @b, GlL@BdLTEILD
g6 2_L_601651 Slas a6l 65l (b hg| S{uIe0nesIg: ShSLIL (DD 2L D&TLL]
prgdlemw Goaunu@OsSHs SM.Lab, usGuLUBGSSUUL L
e L pariy sasdleow T-Oeovasense elldsap MHC
epeuSFanIsen LieLi(pdleomen. @enen MHC-1 etemmnn MHC-II
e Brewt( suemasars SflsaslubBdermer. MHC-I1
epeuSaam 2L smGar® amigw eeveor Gosseflen Feueilen
Gleuefitiym urdSlenin aresoiL(bdl samerr. LgEeILESSILL L
2 L paniy 2asAGun MHC-1 Gfleyw Corpg Crmieumiii
Glegsvedlsar LpLLrLlled GeueflliL@mssILGDLEUTPE Seunenn
T-peassememwiyenLw Glgsosst (T cytotoxic Cell - CD,) oimlbg
Qarendlemmenr. MHC-1I epevsenmyast 2 Lhaniy smésdlenw
usGaluBsS Seafllsseusen  Geesefler Lplurllle
Us@alu@ssuul L. o Lpariy sasSGurih Cesfluul @
T-2 gelwnent (T helper Cell - CD,) Qeooanse Seflasl
U lemg.

10.2.2 Gupdin” L siAidmarhmsd (Aequired Immunity)

Slweones etent HHSLILIMID Historapullflaenstar 60608
UrassnGan sdlrres @Ol L apeossamsenenGuim,
OesvaemerCun 2 Heurs@n Crmi stdliliummpGeo Glumli L
eHMTILITDHM6V eTewrILI(RID.

(PSEIPEODUITE (I 2-L_DHSHTUIL 20168 BI(PSLD 2y 6l
pasmenwwnes Grmi st riummmeney (Primary Immune Response)
Hememeflev emeuggs Garsmr®, wnipenn HCH wrdl flwrer
2 L paniy esrsdlenw Zressind (Pempwins FhdlsEnGung),
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Blaayb efenrauns b ereied QFwsuBdenm sigliurhnened
(Secondary Immune Response) Gleusflin(hsgidling). @sge Crmi
srdiLrpdeden genenwlu SEULLE 2 (Hhaurs IjgliLem
STETTTLONG IEDIDHSI6TTEN.

@Miurs  Quplul L sFTuurhmensy  Gremr_rs
Wflsaeond. sjeneuwimeusst Grmiss (B EnSE, sidlns ClasosGen
Crrqunas Geemn eenen Lfleug Glasveufl eidlmiummpeo (Cell
Mediated Immunity) stemmiid, 2_L_hariL epeod @rss et L sSlebt
auflunas Clesnn Caenauwines QL_semg enl_eueng 2 L D&M
epevgdlenmer GlewsdLBID stdliiiumpmed (Humoral Immunity)
stamid  euemslu@ssliu@ing. Prs QPrew cums
gHriurpoeGn 2L pariy emsdl  adiiu@onGurg
srewT_ LU Ema.

Guptiud @i Hosd (Acquired Immunity)

r _ |

v

gew QewsoLmpiasn ey Smrreo Q:mf_lu'u_
QUL srlgi_,)r'ruumj)ggs'\) a@ﬁru mHmeY
Bumpenswunang Qewpenaswneg) Qupenswneag Gewnensw gy
(Bupemawrs  (Qewpens peonulled (GBS Hoor (2 LDariy
mievareuudlif 2 L pariy easdleow sndlfigphg  epeod Clewhens
BISLPEUSTED LN ¥V () STLLLITEY ppevld  (eomuldley e siGen
2_6TTL_n6ug)) Cupliu®eug 2 L D& QessiL( eug))

2 _STJEmD - PLPEOSHENS

sOLLA) Clumdimg)



10.2.3 @Q: " _@uwe,, . ; (lwnoral Immunity)

@lliure Gupliul L Grrli sifriumpened Gleed sulf
e SIILHDED, 2 L D& fpeoddlenned ClgweoupIb GlFueorhHned
stesr @(meuemasans HMNSaTeD, Qemeu QesTanD eTn FTinHg)
alemenn yMipGs SmbuL Cewenpmidlernen. o L Hamly
epeugdlenney Geweou@ b adiiurmmpey, 2 L Heriy essdleniw
SiPng Carengpn GCungigren o rblsding. @nluulL
T-Qesvaer gremiu(w Gurg (lymphokine) elwCunenss
e @rerwen epevssam Ceuefiliul (@, emeu B-
Ceamens srewT(Heugne B-Casvamen GlLmaswenL ke
wrmpwenL_derpes. Hleo sonwmsafled WleLGluflw o L pariy
pn&dl ppeVSamMIsET B-Glesvsamen Crrqwnaleis gremr(in
genemenwl GunBlmadlsnmen. Gupsasilen Cain) (peomulled
@PuulL B-Geeset grewmiliu@dlermer.  eueurmy
gnewsr LUl Lepeu B-eSlnGuniSlenmenvl. steoriu(pib Wlenmenim
Geeveons erelled Quilgrs o (puordl ypluginiey o smer
2_L_D&rlL ppevgens e dlisdHlennen. Pns @mid KleneownHmGlo
2 Lmarly emwsdl o ewrns srrewording. [gM eremiu(pin
2 L hamniy em&sdlgaren (paeneowwins, Grml srdliiunnmes s
Qurps e meamssLU@EDg. Deleunmy wrHpwenL K B-
Glgsvaatlsn Flev f}su'm_esne\)ﬁ) QUN(LPLD EHTLISBFSS ClFsvastns (Memory
Cells) mrrgp;gm gsmL_&lmg)sm Bemeu E_I_EDEBITLIL.] APV G
2 (HEUNGEGLD SEMEDIWIDD LlE6useTE@ID. Spevmed njLigulb 2iGs
2 1 panly essdlemw shdls@n Curgy @nss Oesuse eflenrnhg
Q&me\)ut_(@ bla e genedev [gG, IgA wpniw [gE auema
2 LD&LIL| gpevmisemen a@mna&@é]rpgﬂ Bgevreo BasSnenwo
eumiihs SrevorL_meug) Crm sTHTILTHHENED 2 (HeLTES (Lplgdlm&).

B-Glgcuaen wrmmiven_ujb Gurgy Seumilen e L namly
epeugdled 2 sten sevisg snidledaaflen Geuniuul L L@ wHmiD
BBevaner srifledsefled 2_enar Coumu L @Huller Hluysefls
Sifleomuiser (DNA) rm] Siewwas il (R ydlw 2L memiL] epsowd
2 (heundlement. Suillenid BESHEGLIHDBmGSET (hH & L DHariy
sersdlullen HBI(p&S S 6o Gurrggél“g—@&sb&aﬂsﬂ@ggj QeuefiiL(ib



eSGunemsssiles steniLi(pld @ramuen epevdannisenied L (HGw
gress_LuBdenrmer. Deueurpns gremi_Lu@pid B-Qasvssn
P66 B eibGLimSlemmev_Lns ClLifigne wrmdlenmen.

~ - « MHC 1~ -~ = - 1. e

T oo W &
¢(+)f@nu&@&6\)

‘B heer - o CoanGsl ' S L. b
(-) ‘ : :
(-) |
Ble™ fqe T
Y

g
o

[eM  geaemwvwres Crmi  edilurphpeler Gurg
2 meundlng. @speu udlons, @Gs Cleoas Grem_rag,
Yopwis 3Gy 2 L D&Y 2m&dleE AB(PeD SEGW (‘Sung,j
@L.;LbBSGTﬂE; Sblevrmisenen Lnng)@u_!mmg,gﬂ LDNDHDLD HENL_CUSTEV LeG,
[gA wHmb IgE, erdluw 2 L paniL) epeotuset @remr_rteug) Gmm
edlnliurppeden Gung e (peurdlenmer. T-Clawer @H&S Clas
Caemeuwimes oj6m6] 2. DH&TUL EPEVID 2 (HeuTen gL s
Rapellener eO6@HADS. 2 (heurer 2 Lhariy gg)e\)g)é]m QBDG\)(BLD
b sslu@eug) mw@rpn@ (PpeODWTGL. Bgenem * LL_[[)&':ITLJL.[
Laséiluﬂsm SHEOL 61681 angja‘,]g)rmaam Sidle leney 2 L ML
RLPEVID (LP(LDEMLDWLINEDT 2L DHEHMLIL| earsEGW( efeneoryMujd Cuing
SiKs o Lharly sasdwneng, B-Ceosaeflss anllGur@

eSlemenifleuen s senL_ ClFLSng.

10.2.4 GQesvanfl sFliriumrHmed (Cell mediated Immunity)

T-Qeevaer, Q&G\)QJ@ sT&lTLILNDHDene0 2 (heurs@dlenmest. T-
ClesuasT (pgedlev 6TaVILDL Y gnenzuiley 2 (Heundll lemen emaLneniien
p&iEd womin Ceumiuin( enL_dlesmest. @é,]n&é]wmr_’r_r,g, T-
Qeeast  @remirn B Heawdi 2 pUysEhES
SroQuuidleiper. T-Cleasr Gle THOID Semeninenulll
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CuIMISEID UpLUTLEed sremuu®in epesampsaen (CD -
Cluster of Differentiation) @emwlepul QUIMISSHID im6u
aumsliu@ssliu@darpear. T-Clasger gemeusefien Gewed
g,smmm&@&g)u T-2_g6f Glgev, T-ClFwisw pbO&ss O&ev, T-Epms:s
g&d) Qg6 bHmD T-ClaTeneusTrs ClF60 66Ty HI6EsIE) ELEM BSOS
susnaLL(QgsliLdlemenr. T-GlFsogefles flev ausma geusumsmn
(allergy) eflemenuilev @MlLiLne sreod sTpsHls Camenmyn leng
2 ewiiey (Delayed Hyper Sensitivity) Gunesm a‘ilsmmsqa,msn
apu saeuGasr(, @@surr 2 L 65160 moImm(Heuflen p_rcmumu
CQummsgd Gurg wrpmy e mibesu Hrref&@n Liguybd
Qe wLidlewmer.

MHC gabarmear = eflgb @iluul seals
SHED UL 6 SN DLW S& EPEVSHETnDISEMET 6L WTenLd
S1_(Deuss Senbhgieneng. Deveu stuGUTE 2 L HenliL| eoradl,
Crmiug sELULTHMED Losuvrl_e\)g,ﬁgn@ gaﬂ&&uu@aﬂmm@gn
2LGung CuonGanerne (Reference) seim 2 Lev Slareiled G\mikg omm
Sasaemer GCaunuu(Rssle sn_L geflasiiubOdng.

T-2_ged Glasv (CD4), T-gniipg 2L pamLy psngdlemuwls ShS|
(Qu@munmnaﬂ ng,g,g,smsmm surru_lg,g) B Qeevseneng gevorig

SIBDE STHTIES 2 L DSTIL| eLPeVSEnd 2 (hHeuTs @GS na).

T-2_g6d Gleev, MHC-1l yyistn @emevorssiiul_ Lo L Hamiy
persdlenwl, 2 L Hariy srsflepwls UsGauULbBSS Seflegb
Glgesdlesr UDLOLTLNed @me@n Cung kg Caradns.
2 L periy emaflenwl usGauluhss efllagn e
Semenggiw [L-1 61681 Li(H) D o FL_CL 1608 6018661
Qeusflll@dlespen. GCuaid T-2 569 CFvemens gnevorig [L-2
sieTeg|Ld nFLGL_Temasnaemen srsas Oewdlemen. 2 L nerliy
e dlllerned  gresor il L. T-2 568 Geewsen 1wl HGwW
IL-2eflp@flw esplaaneans Carensentargre @ng T-Cleew
G@HlLuUNEg o L nariy 2osdleeE adlimeas Ceweu@Hns.
2_@heursslu(id IL-2 wmmyib Gin smel CLnenassiasen, T-Clgeo aulhl
gfliuurppeneoujd, Sermevwr  sulfl  erdliiunHmensouyLd
gessr(heusned erFlrunmmed Hdlefeaslu@Sng:.

e1udL_enSlev bevflg Crmiu e1glTiLmhmensd @snmeyiLiBSgID
eosuren, REs5@ T-2 gellwnent Gesoasnen undladlenmen. T-OlFwed
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&8 Llgev Caemauuines jemey 2 L HESBMIL| ppeoLd 2 (HeUNETIZLDd
Crmi sISlTLLIMMDEneY LEIGUD SS 2-Seydletine. BEsHSmLo
Qupm T-Cecrsst (CD8) emeaureured LndlésiuL blsesemen
SIEHL_LLITEMD S680T(H) LITLITT 63T 6TERILD eLp6Edn 1) 6961 SyeuDmlsT 261
Cleisd emeursumey uTElGasiuL L Clesoaamns Slengsdlemment.
srewT_Liolupm fev T-Cleed Eprussesdlujen i Gledeons

orIAng.

UL 10.3 gyemglle. . " 58 Heasaaflen bmisnenuws
Siflwea ") apevs - yaeflew ~- Y
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10.2.4.1 epG - - w s 17 v daeiw (Fu ctions of
Lymphokines)

eSbCUTEn G ST cTenLImeL enFLl_GL Tema6s 6L6m&6m W&
snhaeneu. Renen sSlwGurensl_Hisen gresrL_Lu@n Cung
&r&alu®b Sl pevssmnser @b, BibepeodanmisGer
QesoasE RenLGuw ‘sflsamey’ (Signal) Qeww 2 gaflng.
BQenGlegnadlest erenend Glaned oSl &CaTens HserTed
2_6oTL&sLILID ensl CLrensesamer GOIULSTIS )i &sbilg
eufasiul (ereng,. eriGumgy LY & 6fl §.5 6ufl
ebCunenasensen feo Olswersafled Llungains qertemn e
&g Linki@ Olansndlssiment. GlLipbLTeonsn edlenereaysensr iy oi
CiraGrmenilen smrenfl opsoum (TNF-o), IL-2 eeSmma IL-12 eueniy
udlipg Qanméleammer. Qeunmled Sphdlenw 2 6vom_ns @b
Whemsw el GLtenasnser, Crrl stdlTlinmpeneod grewr(mid
euetstesuTid, Hluyl Grmlileosenen e1epibLy wapenggudl Sl mH gD,
QlL_es16w 7196 GlFevssmen HlewsThi (g &assEHHE b GlLwihE)
Olesevs Oewdlemmern. Coib Beneu gliGunev eremen b
Qanwuys dasassfleo wIMDSFmSES Cgr_mGuCs1H,
senesaflen euamieflens wrHDsms Haflss, srnisseneo
2_6UTL_M&@&HEUSDE LD STEsTOnSma!.

10.3 o ) Uiy oeid (Antigen)

2 L D& easHlsen weonsst 6T6LILIRID pPeVSHTn mIGHET
AGD. Bemeu eHTILTOME etor_0GHemTer estomluiy
u@dlemer. Qeunenn eudTLNISHS Fan CouerrHEenflev
2 1_pariy easdl eremug GNIILNG eTHTILTHmey e _sossleor
eSbGureng Gunsin ClgsasCearn@ib, stdliamiL epeoggI_sqIb
(Antibody) @llurs Qenemmidlemenr.  @bibluy,Comnblaged
(Immunogen) eieslii(peugi B Glgeo oievevsy T Cleev oi6vevg) B,
wpnib T Glesy Lgr_tuner e TiuTHDENEVS SHIETTL 6160605,
2 1 Ma L epevid (p(pemiowiest 2L mariiL] 2ergSlGuinr Gemessru
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Buieong). gLerefied o L Hanly epeoid I eng 2 LPaliy
eargdlullenr UFLdsd srewTlu(@b, @ @GBlUULL 2 L Haniy
PEUSENS 2 6WIL_THEHE  &HTY6oTIDT6u nge\)ébaa«.gj&@)mn@
Qemewordlng. Qeneu e1NCL_liLysen e161mI SeWLp&HaLILIHSletme6n.

10.3.1 o pariy owgshulst & (Ha  gs»wiiyib,
Az mmepip (Structure and Types of Antigen)

@@ 2 Lphaniy exsfulled uegrliulL o L mariy
PPEVGHENSE 2 (HEUTHSHE SHNTERTIOTET PPeV&HInMI&HET Bl@Hh s
srewtl L Elesment. e(m Glesvedles LmiLrUSleo 2_smem Geumyi 1
ELPEV S TR M B6TTl 68T (@ (pSeemenit L ib 10.4 )60 snemvreonin.

b 10.4 . nyarlo i1 Y (Antigen)

Smllanb a wHmib d esreg b @ psabar o L naniy
PPEVFMG 2 (HeundH G 2 L Heriy sosdlwng OlFweouL
Ls@auLLBSaeushHaTss CaThoshissLLBSADg. Clurgeuns
2 L DaTiL 2arsdl L6 @ HlaCanenaenens OlaresrL eLpe0ssn Nsenen
2 _6OLWS). :

293



S R (A I R T R |

2 Lpasily ezx&d Oasrews@ener  fleo  HAmlivres
GOV 5568 wpeosanmiseiien enlily, edlriurnmnened
2 cT(DILIETITENTEH  TnlqUlENEUWTSH 2 6TeTer.  GlLU@HDLUTEO NS
2 Lmenliy cosdlwneng Lrswns @(hadlenes. WLHMene
B sefls LrsiraGeaur, GlanipliL @enesthg LrsoisaGair 5ieveos)
aniGuremant Grl Qenemhs HenensGan- Gy iesnasammaGeun
Sie0evg LI FTHEETL  LPEVsS Tn M) H6Ts stemLulev 10,000
LI 6TSEHa@GD HIowragrsajn L. Qumsdlenme.
2 Lpariy omsflurs Geweul S5 cpessamn L
GCoemeaiiu@dmg. Ouflw 2 Lpariy sasduilen LFlide
2 L MH&ENIL pPe0SSenesisd SI6TTL_ 6LUEED PLPEVG:dnMIHET i SIS
snesstLILI(Rdleoment. @\(hLUILanID 6TEML (&HENMALTS 2_6TENEnELSEHLD
deo 2L perly wpesCsrh Qemewrud senenwenwIt
QuomieTenes. gpeomed Beummrey 2 L paEruy  epevsdlen
2 (MHEUTESESSS HIeteTL Bwieong). Bemeusenst anriies (Hapton)
ceiny  ewpsdnnisen.  @QLlbleain Reven Geumy oo
yremasGenn@®  (Carrier  Molecules) eallensmriiune
GememasLu@n GCurg 2 Lharily ppeogens 2_(hel&@wn
seemenil ool derment. 2 LD&ETULY ewsdl o Lpariy
APEVS a6t 2_(HeunssS Enen(peugreo QeunninE @\bblCermzgst
61681 GlLILI(HLD 2_6007(H).

10.3.2 . L_parliy exsdluller fipswer SiFlafs@n sryesfilaer

e Lmasrly eowgHlwunerg Huweorernrs  B(H S0
SleudlLIDNETTS). 61hS, SIET6LSHE) SIEM6L HUICOTET SH6uTenLd Bl &if S5
snestULIPSlamGsn 9enCanmmmGLITed Gjemen sIGINILTDHMEm6D
STETTL_6LEVEVEBIELSHETTS 2_6ITET6T.

FGp aremiLHIb snrenilas 2_Lnariy easdhulen Smenes
(DIDHID ELUEVEVENELSETTE D_ETTET6YT.
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2 L ey 2eradlulles Sl evimesa) 2 (heundlujearen 2_L_nariiy
epeusdlent sieellements Clasnew(D ene LB ng). Remeu
2 anGon Qa)ssli@b 2 Lnhaniy saadulien oememeu
Cummigagibd (Dosage), ehg eufluns GeaussiLOdeme)
(Route of Entry) stetrLienglt Qummigasibd, 2L g0veueserl
eIESIENPSSLILIMDILD 2aré@eilgi@n gementliblLinmsT Carsg,
SieflEalLLL_GT areuangll GUNnISHID Sjenndng.
ppevsEammiGeflen  stemLenwill QUGS 2 Lmaerliy
sergElufl6tr Simest e MGI. cTENL_ EHEOMBS LLPEV&HEn M) &H6M
2 Lparly epeosGar Bewewryd Hmemen wi (HGL
GlUMmysTETEDT (D TUL 6316 ).

BHlae|d 61 GHODHS CP&HIMMSGENTE 2 L NHEHTLIL]
perglwins Qgweormm (Piawingl. aes srrewsonsGe eneursv
seiu@w meswamulldl erdriurmned  Hmesfled bk g
sU95815 Clarandlng.

BlalCuflu erem. 2 ater 2 _pariy esmsdlwneng 1 -
Gaevsaflen Ludled grammasGer B-Cadsemen gresor(ibd
getenLoemi U 6lLimi (el esment.

T-Glgev anihg ClewsLIb 2 Hani emsdlasn eafldled
femg e iu@b senenw Hassrs Bmssen GeuerHib.
a1Glemesflev, 2_iI_mariy amadlenw L@ 5D Clgeugst
Seupenms fengss LsGaLURSSwWUGenr MHC-I]
e 6u&ann&Genr(H G emewv1 5 5| T-CQecvsenss
aupriGHenper. Gseuenin QupD 2 L_heriy sersd T-
Olged &MithG 2 L_HSTUIL| 2sd s160n)| SieOPpSHeELILHEDE.

2 L peniy emdlenws Clea)ssieusnE (peumensraGeun
Sievevg) LlassSHwllen ABlgCrrn sH5CsN, snE fw
Wprmev Qupliul L 2 | HSTULY pevsgend; Clea)ssnbung
e Lpariy  eemsdllen Cewedpesr  (prpeugid
GopssLulHelldps. (b5 SglueL enw
vwer(®&d Rh o L herly eagdlullenmed srufles 2 eSlev
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2 L M&MIL epeod 2 erl.reug senL el iu@Emng.
Baevmev e1f5Grm GenmenGndlewiS_neSlev stestepid Gmmi
EACLIRBIGEYLE D

10.4  o.1_pasmi apsonusssit (Antibodies)

2 L Mty epeod (pai6lse L rtemflseflen Nermevwn
LHHIL 2 L eSed 2 eren Hrautiseafled areTLu@Eps. Bal
@Ml ign@ M 2 Lmaniy emsSCun Genesstdng. Rensu
Ganenr eugeunnes Ly eu@uenus Geins Gy, Cerr
@CenTeSletiamen (2L H&TIL PPEVBIGET) @GWM. GBS
el TLLTHDE Lrswrdlu 2 L HEmiL epeod sronEGernrLieSesiasn
E16BIMILD Bemp&HLULIDSlTTmenT. Blemer STEHNTERTLONEH 61 TLILINDHMDED
BHlapid Cungy LVSTUILIL_ L emeudsenns o_siene. Sleneu (psdhwinns
Clgsvaemeg CleuaflCus 2 emer 2. 1L_paniL) easdlaensE adlrmes
QlEweoLIhEmg.

o_Lpariy cpeogder m psflu Caiemeossr

1. Qeven @iluurs, sisn@flu oL nariy saadGurh
SVEVG JWeonans &HHSIUHW ppevsaenmnsGert(h
Bevevmidlemment.

2. Qeeu DD GlFevseT LHMHID epevsammaGar Carng
Crmnusdlmiblasnen iflsdlssmer.

&(H 2L D&y epeusdleo 2 aren CleueuGeoumy Ligdlaeflsa
Ceusmevaenenls L fihgiablsnsrer odle senefev arewriiLi@n 1gG
2_L mari ppevgens Linlienen (Papain) wmhmib Gluidifler (Pepsin)
Cpndlaemen Clane(h flenss@n Gurg HU@D WLIHDHSEDET
u_Sdlev smewreomn (L 1b5).
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R 1

N Quiifen

~o o P Flab)2
- e GLERELEEN Y

he 6160 L& Ol & mevori_
QuiemL(RaEen
// unﬂmue&r\m\\ .

~

- -

Fe
5| 601 (h) & 61
UL 10.5 urbenus woHmb Guiifer HAamseymise

Fab .~

urienuesr  Onrd  pflmansdper  Garemr. 2 Fab
epevdammsenenin (Fab - Fragment antigen binding) wmmyb Fe stetm
Ugswrs wimw sereow Glumm (FC - Fraction Crystalizable)
LGSemwiwb sHdAmg). e L nanliy eersSGwn(h Gemsvorub Snest
Ganem Fab epevsanm [2G euens e Lpaniiy emadl CLliflen
Oprglwned Hengsasuu@n Curg 2 L pariy exsdCwr®
mhlenemrs penr OaneprL. Renemwiub LGS WD, HGHMHETIS
femgsaiiuL Fc ugdlujn den_adlempgl. ReusilgSlunamisenr,
Qprdlastred fenss@n @ Coumun L e emu@$lemmen.
unlenues gl sengs snsedluller 2 arer aismeu|b LGS 6@
(peTTLITSHaLD, enl-geoenu (D NenenTliLsEns@ Llenesme o san
uGdleowud Hevagsdpag.  ulfler Cprdl en-seenu®
NewemmiLisEnéE (pere "V Hangeadlng. QHoErSael s
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fengLiflen ppeold 2 1 pesriy easdule)ienst saiss smidledasnen
WemenotLiLigy soL_-g6venu(p) LilenewriiLf sTesim) HBIBG O sreneaneomD.
Fc ugd eocLpariy epeosdlen CeuenbnensEs
Baemeulin(dlermgl. Fc u@dl edmrGanbililuiien GasaGeam(
Bevemmaugn@d, srbuUallCwer@aGarr@ (Complement)
Qevemmieugn@ evevg Senmnseor_nemeu (Placenta) sLpag

Glgeueveyb 2_gellins 2_enenenr.

10.4.1 2 L paeriy epeogdler 2 @heuemwliy (Structure of
antibody)

Qh 2-LDaTiy epeod Y eem ymdlev s1(ipsdlen
Qg EUSHMG 58 SneseT LRI Bremuer epeossa). Sg HenensGan
Lsmisetles eusnaamwé snihg srion @&Genredssaenna WSermeown
sl &ng. (L 10.6) Qumbuneonsst 2 L HanLiL| ppeo 4
2 fGerr  gfleomugeriedy e Frdlefsanens(Chains)
Qlanevor(Reteng). Rretni(D seviss, sridledaend Qres® GCeoanes
sraidlelsemerub Clanem(Derengl. @h GBILLL L 2 L D&TlY
pesdle m GO ugdl euGurgid GCeumuLmned
(Constant) Birkgrons 2_etengy. IgM 2 1L pari epeogSled W stesrm
sridleSlyd, [gG Bev v euybd, [gA @60 a eyib, IgD Gev d eyid IgE G6v
e 160D FRidleSlaEnD senss Frdlelsans o een. QCsognes
srudleSaen k jsve0g) A steorl i @rewt(h eSlgLones smidled senna,
INGEE s
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&‘ T Bewure, S @'@
e® “ued)

o PCrosnen sraed

senwonar shidel

i b 10.6 ¢ * .parly ewpeoid (Antibody)

B emdlefaafles Canen aulgelley 1oy HgieTen GlL_nemisst
aerp  smew(Ol  uGSlaer @HONCL u@dsefle
srewuuBdlemen. QGeognes srdeSluded 2 OlL_meninssiaEnsLD
se815 srdledluflev 4 (paev 5 ClL_nenstia e snesstL LI (Dl ssment.
Homgrorenr u@deaie seallsdmagn Wememwneng Fc
u@GHeows Oaremaarg. sHearss sndellllle)n Ceosnen
sadllen e@m GCoupui®b uEd e aag. @rsu LGS
2 Lpsriy em&dCun( Qenewmdlng. @oenmed geubleun(m
2 L maniL epeugdleo Qe oL periy esradlGuin( Gememmugid
U@ a6 2_ermenewr.

10.4.2 @ICGarrECerryeSeraafler auemaser (Types of
immunoglobulins)

2 L_Mamiy epeotd (3160605 ) @UOGestreGermmied sxaen ep(m
SewmaGan Lrgmsens B Glgevedesined o_meunssliLiidlesr e,
Geves @OlLLns siss 2 (Hheuns snyewions Qmbs - ndy
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2 RCWNEH BewestTd Sestemeniils blLbmeneres. o L HamlL]
gpeod 5 Qupd Ofeysemns, eunbdlen sengs &midledsefle
Birssrone ugdaenams Cans(®, [gM, IgG, 1gA, IgD whmb
IgE 618 euemaiL@SsLil_(Renernen. @b 2L D& pLpeuGHle0
Brevor(p) G el omen 2 L el sarsd) @en v b LigSu|sTeng).
Bemeu Peunnlent Gemeswruilo Slmevtmg b (Valency).

10.4.3 QuiGerr@CearmedleraEmid Seunmlsr Caiemsoaensid

IgG 2 Lmariy epeowd @@ k sjeveog A stemnBib
BCevanest gmidleSlEsmenyLd QT6suT(H) 6LEDSHUITENT | 6LEHS LINETT HESTSHS,
srflellaenenuyd Carewr® IgGl, 1gG2, IgG3  wpmibd 1gG4
uensHaTNS 2 aongl. @eneu weaflsraseflen Senrevwneier 80
ea65858D@E Goeons Sidlanns srewiiL(Hiw uiGesrm@ GemmsSleot
cuenaW N@GD. QrenTiteug (peonwns Gs o L hasniy emsdl
L6860 miemipuyid Gungy (Secondary Immune response) @miliuns
IgG 2 L_pariy epeod 2 (meundlenpg. 1gG 2 Lpariy epeowd
prisansamms grembdng, srouaflvear®samen
Qeweorpped  Gups CQewdlmg, Hu CrmnidosaGemm®
Qevemmdlesipen. Cuoeyd BEsssesenwenw, HHHeeouirad
HESHSHETENLOEMII DHDMIS&I. (PSElnns @nhg 2 L DeTliL| epeold
L RGW Nenras_nenend &Lhe aeilng stdlTiurmmnensod i1
EUEVEVSITE D_6TT6NG).

IgA @rew(n k oeveom A eremiu®n @Cevanen
grdleSlaemenuyd, Girewi(n o sess shidledlamenu)b Glanefr(n,
IgAl, 1gA2 eeorp @(heuensaamias sreludng. Sene
wesflgeflen Wemnevwreled 13 ss5eldlgCn sremriu@Hng.
Sy ulenb arssliv@dern a&ruy Bl Bl@ha sremiu@b
e Lmariy epeod [gA @b, IgA emes srlllesen (sememtn,
e Np®r, epsdlayer &ragn BT wOHmML wrTuss &Fruylr)
Frsdlemmeunmled smemliLDeusned  Ssewes  &r&HEem
sTHTILNDDED LTS e16mm) iemipddlemniaer. Seneu (padlwions
BILTU L(Pp&asEheE e1dlins eglilummnenens Hmalemmen.
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Founelld @madnag. @phosgsamen, eutseaflen &L el
sus(hLd Crmusdlmiblaafl_b @mhe Lingsnédlsm .

[eM Giretor(® Gevanenr kK ieveug A aridleSasmnemub, |
gL seo1gs Fradelenwiub arer@® Nermeviorefed 8
s&60da1b sner LG Eng). @g) 10l Quflu GBGesmEGenmyafles
S5 FapUUeusDE STrewib, Bewen 5&@ GoHULL
Benevgmen Clanetr_eneussnna GiHeHETDE. (LPSH6T (PSHEVTS
Q(h 2-L_Manli estadl o L eSle 2 emmienpud Gung (pseoreugns
(Primary Immune response) Gagresmieugneo, slLigHleo Gmmi
uBSns Qg Semiwrted si_HEmng. Qu(r_r;Lbuns\)nsm
Suipenswinen 2 L DMLY epeob, 6], 1,  Brss |ﬁ1rﬂa4 EUENBEHE
anrewionesieney [gM euemsenw & &rrrrj_r,g,e‘msuu_lns, 2 enenes. B
Glasoaet, ClLIBLIES(LPEISEISS6T LOHM)ILD @ smnenwl (R ClFwialsoeo
ELPVS T )| HEMETT (LS68T (P&HeV160 gTeveTe [gM amremsiondlmay.

IgD @newsi(p Ceoanew Fridleflaenid k sie0e0g) A ausmamus
FMhHBmeN. Hegs Faedl O almnamws kg ameal L&D, Pene
Wenmervipmeslev @wm sddladhed Gopairsata
srewluBng. enCunemel Hosflen  Cewed penen
pOsEaudle wadwl ung audlsflng. B GesveSen
youuriber eydlswre sremriubdng. [gD enenn Qenessruyn
Flmevt Clansvsr(hererng).

IgE Bsemer fAwndefles e mariy  epeod
srenrmenpsHaLILMEnrisst. Geunmieyn 2 Geoaren Kk o068 A
sradlelgmenud @Qrean(® senss shidlelaanen (£)yHa b
Olarewt(smenest. Geweu 0.003 egeiasSNDE Gsnneuns weslgeaficn
Wemnevwretled asresmrLL@Elemen. @emeu 666U TN LDED W
ghu@ssId e iU QumpeTTs (Mediator)
Q&msoqrﬂéi]empsm Sleummlev (Wadlwworeng sublevL blemaenen
&rHGD CFWESMmTS SHTewTiy aﬁﬂ@sug,rr@m spL_(nevoremfluimen
6][Dl_l®LD Gg,nmamﬂsm Gurrgju) LD;DQJLD Bleme 2 ewrreNenney
e e Gfley eeemme smns Crnubleneoseflen
uiGandlement.
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10.5 §) STV S R A SR 0 "
(Antigen-Antibody reactions)

&l_gpesrruq sangdlullest Hlresrullaslinl L ppev&anmL 6o
2 L DeTUY epeogdled 2 enen Qm Bewevwruyid u@’é,]&@m
Bememmieugne gnl_(HDasevenen (Complex) oievevg o L mamiy
poGEIWLD, 2. L.M&TLIL| epeo(ipld Denewths seoemeal (Antigen -
Antibody Complex) e (meundlesmg. @eueunm) 2 L HsriL) eargslub,
ELPEV(PLD BeneutTeuFN(E LSO SHNTEusl|H6T 2_geHlenrnent. 2 L MaTLIL
gpeuld Tendlenin SOLILITHMED LTSD GNILILING SHT6 2_6vsIL_M&He
& T[] 6UTTLO T 68T 2 L pamiy oo G uyL_6or B ev svrTLID
senemwu|em_ware (Specificity) o steng. @S5sanemninsE
2 meny easdlulled sremrLBIb epevsammIisenseE (Epitope)
2 L hariy epegslen o eten sidlippessmpnsenn (Paratope)
Wp&dlw sryevmsanEb. GCoabd RepnsdenGw o sten
Bemewtyd ellems, JeunHiilen ClnhH&SD, Seupnsdlen, Gui 2_eten
seulihg B(p&@L wHD elensasen, milys serenin (Affinity),
Benswmuyb Slmeor (Avidity) Cunesmemeuuid Sdled BiL_migb.

(poe  (PeODWIS &l_;basm'_n_; e Elud_ID 2 6men
@@&ag}a&@;m é{g,;o@ﬂu.l 2_1_marliL] epeutd enewsrb GLing,
(PHETIEOWLWTS 2 L D&EIIL 2m&68l, pegdlenr sevemeu
2 (Heundleingl. DHs (PHe0TeuFHNs Pememubd Hevemeu el e
Blaeyd Ceuaswna Hepdlng. Qoes uellsanens
(Electrolyte)ening @muudleome. opuilen Bns efleneo
& ETISETH 5@ umuu@mé\mmm @g,g, (pgeOTOISTE Remewstng
S606MEL & 6T S ETH & & 1! L{eOLILI(HILD sueusTestTd 67 MU(h D §lm_é51
edlememenw GreILTeugns JOUL L 2 L HEMiL| esdsdl, 2 L hamiy
epeugdlen ellemenamen (Secondary Antigen-Antibody Reaction) eteimy
SHEOPBHIMTTSHET. HETTEHEHHS, LJOLILI(HILD SETTEHLD TR @ Tevnr(n)
eflenenaet (PeornGw Sliflgeo eflemssr (Pricipitation Reaction), &lyL 8
sSlemer (Agglutination) gy &b.



1051 ' :. . - (Precipitation)

@rﬂge\) sTeadlm  ellemew gﬂrymg,@m &6m [ bl (1 &@LD
2 L ey 2ersHCwn® o Lpariiy apegsens Berd@b CGung
Ceudluiwed (podley epuBeusied 2 erTLrdng. eTHMILTHNHE
2 (HEUTHGD YISHEE Benenuhg S6m1sE@Ehe@E LeoluBibLig
2 eI Sr_Slenws eneus g Seunenn HeTell (D& snm (LpiquLb.
BQeveu eflememuiiey LRGCEDGHD o Lpariy zosdl wLHHIW
2_L_Hanliy epeogdlen el gmisenei ClLnmss seunmnisdlen_Guw
2 enen  @eneveTLiL H6T mngmu@mgnsﬂ) Slflgefer  emeyd
mn@u@eﬂpgﬂ Beupmnev 2_L el eséd) sieredled 0@ ns Hlenev,
&L__’ID&;ITL_ILI ppepld, emsEln sflwnen gemelled 2 srenflenso,
2 Lpaniy epeow Beng Heneo steotmy Slrlduflen, Hlapey
CeumiuBElerrpg). Hflseo ellemeremws, Cleuliufleney, bleoid/ &nys
semenwser (pH) 2.0y epevsammisaiien oi_rgdl, woHmib
Nemeryfluyn  Slreugdlen oeney (Volume) Gunenmemen
undladlesiment.

10.5.2 &y 4 eflewer (Agglutination)

o Lmeriy em&dl sublunpg @@ CFeme @55
(Particulate) 2 _stenGan, UGLNG 2 L Haniy epeod Gemevoru b
Gurg Slrldl o meurdlenng. Q556 SHr_d slemsenw,
ueruminGgn (Qualitative) ojeveng) sprene| Senell_Gim (Semi
quantitative) &m (pigujid. Pemen eneysH@ Hdlswns Naes
GOlulL selsgsaemouyLer  Hapaugren, Bnhss
Sln_dlelenemenwt LeLCeaum; CongenenaEns@ gL wnsl
v et (NSGFlesTm 6.

S8l eflememenw Criig Sy & eflemen sretrmid eOM(LPS
Srld  elewes steimid Prewr(D eusmssaral Nf&seonod.
2 Lmariy easdl eiQunupg QunenswursGer g sisafler
uGdHwrs e aenGar HUGurgy 2 ewn@id SHrld Crrg
SlrFwn@. @ 5isCemT(H senrdlei Setentou|snL_w 2 L_MaTli|
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eengd) QemernisslLl(), Jsendlen 2t nariy epeold HHGeT(H
eSemest yflwbGungy wewn(pas SHir_d 2_ewrL_rflemng). Beueurmys
B enETETELSHTEY SHENTIYLD HESTENIDWETET 2L NSTLIL| 208 HenguIng
SHETTEHLDIL|ETTENG M8 IHMLILRS DG

2415611 BevTagesT

&.

’1
o . J ﬁm_élsﬁcmm o

,. ) :f_q

10.6 @rg: = “ar(  .mseT

1901h eu@hL b &TOITed 6ONENL_eVIe 6T 166G PO
weflgenenw Brsssens wHeipnm wellgam ss mnmgj
Qrsswrs 2_L_65 g 6m Qe &5 DBLITE, SN S&6M
Bmeumadlen L Guiujdb @rsHs b Gmgu@m@un@g} S5
ClupmeU(HEE SIS TES, DERF6T BrwTenew HMID AnBrend Clewed
Busge0 Gunmg)smsu ﬂagmmga& &60T(h) ﬁ]qg)g,nrr @Uggg,é]m
susmaaa)@rﬂu_l 2 Lperiy emsfulles @pasEnh, oL namiLy
@m@m Sy 81 (agglutination) sflemestudlev rr@u@eug,rrs\) @g,g,
2 L psmiy Masa‘:]aa@r) 215675 g BEBINZO6DT 6T68TELD 2 L_MHETLIL| PLPEVLD
Cys;@mrsuﬂm sreTID BessILBEIDS. Br5s eusnas:@ M
2 L pamniL] esrgdlaen @rrg,g, eﬂsuuu@mfﬂsm geuedlent qg)uurru\ﬂso
aneseIL(h &l eTmenT. eumesTL_6ToLe v, @sumsmg) LD 66D TINS5
@olulhemsuleo, e1GLITg 2 Lpary eorsdl @rss Feulivien
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LmLiuriiliey srentin®EnGEaT, 9LGLTE Sign @ @Ml
2 L&y epeold enmeviomelled asrrsmbu@sué,]ebms\) eTendmm.
21,5Ceu eppeufler Quss CLEDSIINETZ], SHEAS6N 8155 HeuliLigml
geuelled asremLL(D 2L MHariy smsdlenwitl  QuTmSS

Quwfl SumSng.
10.6.1 ABO 85 aimsssr

EOTERTL_ W ie6aTT @ yessT(H) CUEMSIITEN 2L HGILIL] 2Ir&HSlGeT,
Brss Seuliuem seuellev 2 eTolL6oTry SewTHUIG SSMT. Sjemeu A
2 L periy 2osd wwombd, B e L pariy smsdluwingb.
Beunmln@Nw @BlLues oL hariy epeoid (pennGu o, B p@Lb.
Bemeusen Syl gl eleneniuied mHUBEUSTH 2 L DHaETLL 2orsdl
21,5611 CeutTenstt sTevta LD 2_L_MSMLIL] pLPEILD 3861 iq.euflea sTeaTmuLd
Sempssliumdng. eonsmenesi elgluded e @GMILIN L
15em1q Cemnggen feuliigmieiley srenTuLGWDCLTE HDHE MW
2 1 el epeod Qhésng s6nn snpUul (H6Teng. 2 L Haliy
sargd]l BHLLENSIWD BLEONSHMSU|D igLILIEHL UITSH HEUSS)
werllgesflen @rasid Brest@ Gumb ufleysemms A, B, AB wpmin O
eismmy LA ssLLGE eTma.

A Brgs iy

Briuset A @rssis Nfleneus Campaeurma @ma@b Glunipas)
2 nusefles Quas deuliugm Faueilen Louurifeo A e L pariy
parg&lu|id, lentevredled B 2 1 mariL epedpd sresTiib.
B @rsgu Gifley
Brassn @rssl fleneu snihgearne S(Hhane 2_msen Qrss
Aaibugy geusilenr ypluurulleo B e Lmariy smsdlu)w,

Slsmmeruinmelled oL 2_ LM ML ppen(pLd SresstiLi(Rib.
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AB| .5 1.

frssn AB @rssl Gflemes enibseaurtis Smnhsne
2 gl @rss feuluem yprurids AB e L paniy seréd)
anenTlLIBID opened Llemmeuinmeled o L maeTiL epeomiget (o
wHmId B) BimUuSeoenev.

0 @zt ifley

Hraigen 0 Grssl Siflemeus Ceingeurns
Bma@nunpde e maaflb A, B 2 Lpariy easdlgen
feuliugyl Feuelen LpLLTLSe srevTll(bhieug Bevenev. oy eumme
o wpnid B opflu G 2 Lpaniy epeomisEh Slerrevnreilsy
anewTILI(NSeTnE).

faev aiensser (Rhesus Types)

Bemeu @rss fleysemens Gaibg 2 L DHanli earddlenwits
GuresnGp Brese Aeuliugn Cesvsaflsn ssuelley srssrliuE b
EPEVSIRMIBHET L&D, Bemen Feiv eTalIL{ID GTHIE ausnasetlen
(PHSO (PEDDHWINS SHeTTL_BlwliLl L gTeo @k o L DaiL| esréd)
faerv 2_Lpaniy earsdl stetmybd Rh snrenf] stetmiid siempadlpiasr.
Gupbureores wesflgisen (Rh Factor) ‘feev umenfliges’ srems
smaslubdlerpeni. gbetarpred QeunsafllL b Prg Feeav
2 Lmaerly e2o&dl geutseler @rss Aeulinem Feuailey
snewruu(enls arrembngw. Gurgeurs 20 Gufleo 3
weflsisers® @nhs feav 2. LnDarly saad Gupludeme.
Beunaen fFev Clnsig.e L fleneud Cambsaisen@ib.

sreucurm Brszsdlen Gfley ufCer " | sifwiLHEr 2

Brésiufley A pmib B euens 2L parliy easdlsenée
e1glynest oL mHamLL epeuid sesflggeslluing e1(Dsgis Qanster ™ (),
AuDCHrH  SflwiuL.  Ceuewstt . Qussnd  geflsans
ConsasuSADG.
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'A' e Lpariy emadlaE siflyren o L hariy ppeosCar@ Hrl A
diemer - ‘A" Qfley Qrosid o

(#)

'B' 2 Lperiy emadéE adrrer e parily wesCsr@ Srld
dlemen - 'B' Nfiey Qrésd
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'A' wpmbd'B’ e _pamniy ewsdleens@ adrrer e Lpariy
epooniaGarr® Ar’f alemer - 'AB' Gfley Qrash
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A

‘A" wppn'B' fu Boaear Lperiy 1 sdlaensE sfyren oL peniiy
wernsen® Hrld dmaflapdisome 'O’ Wfle Brsson

@ 9

Rh e pariyemsdlaw adrme e Lpariy epes8srH (A)

D b sde Hrld emen -1 h 7 A Pmsdlp  Tosi ve)

Rh e.opani- = fég aflm -2 ome 0w e sre 70 A

T sa5de & L4 dieman Qevemer - «  Blevenes £, e th
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Hrifwneng A e Lparuy eosfGun@m 2L paeriy
epeugena Genga Sreugdlen o_ewnewmeo A LSfley @ussid eremmund
B Ga Cunesim Sy & B 2__mani sersdullsin 2_L_phesniiy epeoddieo
Gengstung epulLreo B @rss eusna stemdimmiset. A, B
Qreaveusns 2 Lnariy epesGasr@b Hrid  efenes

Rapndlmpsne g AB  1Qfley etsoimib, Grewriqepid eflenes
Hapeilsoensy stemmrev O Llfleneud e e steomitd SimMl&lssTmentit.

BGs Gunetny Rh 2 Lnaniy esrsdlee sidlrmen 2 L nariiLy
oG s 6105516 Canam( giefl @Qrssn Carsg idlev Sl
2 ewrndl @mnHered Rh @mwaedlng (Positive) stemibd Sy 4
2_enrL_naeflevemen ererpred Rh (Negative) @evenev evestmyd
SIED PSS DTS,

Brsssder NMayb smsslss Hle -~

STULID emL-hg Clusnaensd Qrasst Wflejasamer
upBlw Cergepen e eudlwwrer germndlenmg. Hrullsm
@rsswreng Rh Qrsgeurs @mug Haelear Qrsso Rh
uneSli_igeuns (Rh unenSligen ghemgudli_b @mbg QupiulL_g),
BméEbGuTg fev Nresamenaen 2_(hHeundlems). Haelesr @rssid
snullen 2_L_eSiapien flev aryesmiseamey Glaeved Crflit_mev smudes
2 Ledlew serdlriunpmed elememgen gremr UGS ng. srulles
egliiunmmed wemreowd Rh e L panliy ecm&dlae sdlrmes
2 LHaTlL epesems 2 (halrs@dlsner. eliblunws Dnhs
2 L &My epeold laedlss 2_en mienwdlemmGan, HLGung) feeSles
55 Seuliugmissst gnssuuBdlsmmes. Sgenmey CEFweOTHMED
Gunm Arss Aeulinaysaailen cananlsme faaies o L6560
GoDWSH FieuniGdennen. Heumenn m(H Gleww CEwsormHmed
Qumrg wdlrrg Lertnev(@ stemliuBb 2 U &s@p OstemL
Seuliuemisaen (Heuinamelle o am S wng) Frsssdleo
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GgerTuL gy mbLisdlenmen. @semeCu stfilgGrm WenmevGLréler
1§_meSlero eremeilsmmentt (e1fl5Grn = Heutinigm, NemmeGrn - 2 1 a(m
Glanevor_, 19_neSlen = Haafiev Ben_Lumiding). Cungeuns, Qans,
5&ho SFFenea Q\Fi1g) Clanstameliy o, smulles (psed STILSSIHEL
W@ eriliLrhmed wemdtLeond Gneso L LiLBeiBae, 3&nE
Wettew(pib &Il Blenevsent reaensuaens@ilugndlernes. 8 5@
undnln@ pennen flassst, Qrss Genens, DERFT HNOLIEMED
wHmID  epenen euamTeHwenLwng HevesE 2 LSS
u@&mnisen.

10.6.1.1 ABO @rss0 IfNesenb yunemns srinhg

e Lpariy em&Hlyb, Qupmaslled o erar
=~ 5557 o5 . (Antigens and nutral antibodies of ABO
blood groups)

e gpetmg Limg sen (Iso Antibodies) stesin(ueneu G
Benseamss GComgainleo sremriu®Ibd 2L HaTLL fpeod. B&6 s
2 L hanly epeod pheuilen 2 L eflev 2 enrnseslul (b H6s
Revigenss Gaing wHODNHeuTled 2 6mem 2 1_nariy emadlGuin(
eflewesrflflemgl. e grrewrons: A o L_nanil em&dlée edlyme
asyd, B 2t maniy esradlae, sidlrne B (19 Lm)emeuwyb dapeomb.
Bis BmH 2L pari ppeod @eneusnd Gam 1601iq LIMg 610 4 &D.

mGer oemngaen (Iso Antigen) stenL(Hib 2 L MaTLL
sersdl 05 Qesemss Fnihg Wwruem eOnied Beears
(Genetically Different) emeuflsor 2.1 6Slev erflriunmmped
ell6n6uT S e 6T HTETTT(HILD HEFENLOEHUILIEDL_LLIS).

@ - leosmewraub o T

veaflgisst s @rast Ufeay yeveors GCoaum Brss
Wfleneug grimhg 2 L Darul ersflaensE aHrms e L narL
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ppeugend 2 (Heaunsdl Glarem@etenani. G&s@ 2 L hHariy
epeorisen @uwnensulGeoCw 2 et _tsslL(eugted Guinenasudeo
SnensTLI(HID 2_L_H&TLIL] epeoLd sTeoTm) b 23Gen2isierhq.65fl 6T 61631m)1LD
Seopssiu@dng. Remeusear IgM, IgG ovpmub [gA auenasmw
ENTHSHEDEUSHETIS 2_6T6T6n. 2 L MHSILIL| EPEOLD 2 (heuned| 3 s
Gprmsule rblilss Lmaibenths Heneouler (adult)
2 sehleneoenws (Optimal Stage) siem_dipg). Ses enwgy dlafss
sfafss Qeneu 2 (heumeug UKRULIGUWTS GHeDWS
soungdlenmer. Qungeunrs B Kflensus emimhseunsen A Nfleneus
snipseuisene eSl Sl&n aremliu@eaugne A o Lpariy
2615 8|5 6T TIew 21 _HSTLIL eLpeuLd | F &b Sresorii(D&Ima.

vl aer
Lefiu . . wsCarmpts®.
a. T wpoub B eprus Qesvasaflsn blawsosen wing, ?
(i) g zev (i1) Brever_reug) Hemeo srglniummmen eflenest
Sifle enelled gnewL Lu@dpg (1i1) (pseoHlene
srHTiurmmev eSlement, (1V) 2 L DSTUL} pPEOLD 2 _6BeTL _MeLS)
EICELNEGEYER

b. eks =2rpariy epeow (PBlGenEGennyeflsnser)
Wenngemsmenev &L_hg GlFedlng.

(1) 1gA, (i) IgE, (ini) IgM, (iv) IgG
c. IgMeypevsanmlev snesmliL(ib sevigs smidled) 61 ?
Hd )k ()p (iv) a
d ellev Crmuied wefls edliiurppeney Gops@bd
soeugendlenined Lindlasln(ib Glaed 618 ?
(i) e Gleev (1) T 2_gell Glaev (111) T ellenew sp(h\se Glaev,
(iv) B gprusé Glaso
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AMTLIL_65TE61T
() @ODBES DL PEGSDTE B(HLILSN6
2 LML pLPEVSENS 2_(HeUT&HES SUI60Ns).

i) odle emLujeTen EpEIGIMMISETTSE @ (HLULSHIE
2 L MEMIL| eLPEVGHEDS 2_6T8TL M8 6uTm 6YT.

i) PenewrsaiuBbD Yrsmsepsg (Carrier) eidlyns
2 (HEUM@GLD 6TSIMILTHMEL LTaid

(iv) Beweu Crriquins B Glesosenans et alsdsvsne.

Il. CamprL &Ly Briys.

a.

bHSHeuwemensafled smi@GnGurg Cuplu@n Crmis
urdliy flemevsow ------------- 61681 Sn MU TTSET.
LOMICHML Clesvasnen Genmiaent(h eunenn oifl&En
QFE) -

BE&S sevtenio Clansim_ T Clesvssn soeurenmey undlaaliul L
Ql&608EhH&E6T OlFeSEID ClILMEReT~-----~--~-- -~~~ e16m My
EXTLINE: AR ALY

SHLGsrenarGaangen eetignd allenesuined Linsleflwnsaenen
e elemerrwneug), smouef GloesrB\safles - -------—--—-
e16316)( LD LG Slimev Gl i Elme).

Fab stesrin(Bib 2-Lnsniiy epeols Lig il sit Ceusmeowtneray
————————————————— Sp(&LD

e1flgGrm LenmenuGL_ndleno SL_medSlev erstignd Hlawey ---------
2 LMm&iy eorsSwned spuBiSng.



III.
€

(2)

(3)
(4)

(3)

eflwr? geupn?

Quipens eHrLLTDHDeNSE N Classen, Glumiul L
afliuurpneis@iu  CaseEpd QDevewhg eSene
Yfleudlevenev.

SlbGunen e aresay b Gen_uil L e epevGsanm T
GG Llaensd sLlgaemen 2 (heuls@h olasasnen
SiPlignsne Geusflull_LiL(Emay.

2 LBsnerflesigen efl(pri@Semen Hevi ClFilaSTELD.
Qupiu’ L erdlmiurmmed ellemevasst GBILLGL L eneusene
Beveong ClLngeuns o_sneng)

Qer6lL_nelLigmesiarst Crmuney LTSl&sILEDLELNg) SMiFse
2_6HTL_1&:5n1q 1L (@PEeme0 2_(Heundlmg).

IV eurmggis

1. L 195 Qamemend - 2 L Maniy emadlenw P sseue0e0
ELPEVE:Tn )| SH6TT QlFevaeney GleusflILBGSILIR U

2. Giremwuest epevs 6Sl(Lp S HSHEMETTE
FMISOTIEO G  SeuThSH(psdletng
SlpssliLibse0

3. MHC-1I . Spndlenws @nladlema

4. GUUT Qgsvaer - Sk satsaile eaitis

(Margination) 2_ge&lsoimg.
5. urflesenggig e auenevLt 1S stenGeom(h) Fnlg uwl

s16sTGL_ndledlwiev oyeminiiy
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“rimy ,

1. Srszn Casflgsed

Crrasn
85510 Ceafggen.
Brépid

sTeveOn S leusmsaile)n, 2160 FLULSILIL L
Crnusemens serLfu, Rrssn o Clurgeune ool
Qumnmerta  smpauubdng. rssw 2L eSemBha
QeuaflQu@sas’ L feo Hbl_masafllCGeoCw 2 enprg el(HI.
Brasn Geafla@n Curg Qresb 2 mnseneos sHIHGL oo
sLiunsnasenen (Anticoagulant) 2 LGuinsliLBigSlesred @rssid
2 empeug Selissliu@on. Qrss sEUuTeaGar(
Geafasiu®@w @resd ‘(i @rssw’ (Whole blood) sesriu(ib.
Reusuenawner Qrssnw Crru sOUMwe (Immunology)
FLWLHSUILL L S 6|&EHSHTS LLaTLUBSSLLOEDS. BHS
sLnenaeT espTeug) enenns Garsg Cesfasiupb Qresn
smbwellevd @ (Peons@ e-u@ssiiulL e Cule smhi@h
Slreuid  denmevon e, sELLTETEHET  R60e0mned
Geaflaaiu@b @résn 2 ophs LIng awwellevssE, (peonse
2 Lu@ssluul_Lreo CuuGeo shiEb Hreud “ Frb’ (serum)
stei(pb. 2 ODhS Bresn, QTHs cuemnsHemw &esTL-Mlweab,
Bress emdlaaflen (Blood Bank) sieismhisgpssn
CgemeuiLBdpa). HEHulled @rss Can@dlasmen sevwrBlw
s188165601 emL_9fert GlL_L_ym 91fligd ybleod (EDTA) (2_ewmae0
aluns) Carssul L Gr&ass5eng LSS (Plg .
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2_emgeo S ' ! reww

Bemeu 2 emmsemeo selidlenipes. Qr&Esn 2 mDHMe0S
sOa@0 s@uursisamns Wemeumb Gaidll Glummlsen
2 LCwrsLIL@SS L@ Slement.

e15dledlen emL olen QL1_gn iFligs ybleold
Qemiiurflest (Heparin)

Gamgquin S Grl

Gemgquid LyCenmenr(H)

oM N =

GlurLrdwib oy semGeol (psesiwies

2. 2 ulir Caudluflwed gwrfliyser
21 ¢ semerd Sl 16Sl@ T | s gunflgseo

Crrésn

Qar@asiul@erem 2 (henens SHlipmSleS(hhg VL mié
SwmiliLg.

Cg, 1 Qume

1. L&ENT 2_(Hemens: SILpmi@Heei
2. Gl6vef ! eeS sor &6l
Qaipenp

100 flgnb Lgens 2 (Hemend HpmiGaenst 1(BGH HFHHBD

Olsilg Cameo Hés GeustHIw. Np@ HAmi Hny sewrssmrs Qe iy,

gl (semst Gelwled Gumr () mesmrs Siemrss Geuswr(pb.

Sienra@n Gurg Curdu siemey BT Caiggs GlansrerGeuapr(Hib.

SIBTHSHLILL L Seveneueniu e(h SHevsrenily Sasfley (Beaker)

Graflgs s(hes Gaamin. GG sriGbh eupsupliLime
315



Gungrenst Bad) el (B, Bapenen seosmetsn Bressi(H wigliLines
2_een wevedles Sewmlluined eugsl L GouewtDb. 6ig&HLigul
senrFene0 LLIGEW mwenfl Grrd nalss GCeusmr(ib. CuoGev
2 aren Slreusens HeH N £Cp srudlusner sL_niFens
ooiugyn B Cerews( assb Geww Gelewsr(b. Kooy
wpauginns Bad e, armpnled 2 eonss Ceusmr@Ib. smest
eoL_miedlen s16mL_6oW GleveNuwInns |ense Geussr(hib.

&6u16:8 ()
2 _(memens SHlipridle stenL = 100 &
eoL_mi&dlen eTemL = X 4
oo 100 lymbd 2_memens dliprudled
261161 6VVL_MTEFE 68T 6T6OL_ = X &l

apig.ey

Glaraaliug L 2 (henens Slpridled 2 eren evL_TisH e
DIENEY = ———mmmm e &1/100 4.

ureSied @mug Cadlen swnfliug
e

Gadleu st6m1L18) LITESI6D 2_61T6TT E(H (PSS LTSHLNEGD. g
@ e ureSled 30 & (pgeo 40 & euenr 2_sneng. Qhsl
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yrasdleo Lnenuren mdlujsteng. Coflesflen mGer srevs s
pH 4.860, Gadlen efpLigaunsasiiul (@ WRssiL@Eps). Cadlen
E15S6TT6V DHNID ST S sflio Slreurkiseatled senywing sevenio
Qamemo_g. ereniCeu LAGLOsH&aLLLL. Cadlafled 2 emen
Qaruyl Qurplas, @nhs Slrunsemes Oarew®
BasiLBSlesmer.

Caemaiwrer QUTHL &6

umev - 100 .68
Gemquid HHAGL L grrsew senyrer 0.2M, pH 4.8

1
2
3. s158160 g evaammev (Ethanol)
4 &

5 OleveSlw ervedlssr yemf]

Qe ewm

100 18.68 a6y Linemev, 500 .68 semsysna) Glamewor_
Saafleo sihssms CanemB sigmen 40°C & @GH O &wiw
Gauetor@ . wHBmry F&sfed 100 0,68 oyeney dl G
sennaene @b gl Ceuesr(Hd. HFLCL L senrsensd Clogleuns
(Fpsfidigns) ureSled Gengg Cgn_icdluns seoss Geustrr(Hib.
Sasfle _enen seveneuulent pHm ACL L senraed Clanesor(n 4.8
&@ Ot aurGeuamr® o gemer pH GCuliusnr Ganeisi(Hib
sfluridseomd. sevemeuulesr  GeuluBlened  emmulen
Oeuliuflenes@ aumn susmy 10 BBl b (1pged 15 BIAL_1b euenr
2LiLg Cui emeuss Geustsr(HILD.

esteutit, SH606mEUEMIL &S LOTeN Loervedleur &) ewrfluflesr euipluims

eulg sl L Ceuersi(pid. eSipLiigemen Biflevmev &&51b Olguig), LHLIDI(H

Saaflen Ceafag meussns Cansner Cousmm(hid Sidleo 30 1565

sTEBeIe0 Congss 6606 GCalas(Hib. Hevanalanil DMLiqujb
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eugsl L Ceustsr(hib. &Gure siggeune0 Clanswr(h B revor (D)
(PP D, AHT Clanent(H (M (Penmulb eipLigemed &&50 Cleiu
Ceusstr(nd. leiment seveneuenil aligsl igd sSidlggdled LTl
sTHNley 2 0G5 CeuarT(H. HKevDns 2 eiGHULL_ L Cadlen
cTemL_6HW FIeVewldnas |en&s: GCeauemt(Hid.

& 65T &8 (H)
61(N&516 Glsreneniu_L LiteSlen sew eme] = 100 8.6
Cadlefler eem_ 3)errey = X &l
100 8.6 LneSev 2 een Cadleuflenr emey = X &l
soeildlg sene] = 100x X [/ 100 & =Y 4
P64
Qer®ssuli. 100 186l unelev 2 enen Gadlefiem
(Urssdlen) o6y = ——--=----- Y 4.
3. afldlc rBpwrefll® - G
3.1 egaflifler o Jlled yrzg ° L
sewr S C - iy @
Crrasin

Qarm&ssiul L Senrevwrelled 2 enen LrsSS5les Sismemeu
eperflflen Bimwnesfl Gl nesor(H) st (Hig6v.

£

Yrssdlen bss@ssam  @ran@  CulemL(®
Wenswrlisen &g semenwbwn® - pw miur yuwelaGerm(p
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ellemert Lflwyb Cungy eevgyn i an HECeMbRISET 2 (Heundleoimenr.
Reupmlest Hiné Qenfenes 540 HrCGesn 51 fled semradl_sombd.
616060 LTSHRSEHD GlLlien (B SlenewTLiLsenst 6l&TenTL_eneu.
SpFeone, QHs e Ursses sensdl wl(GiGw
2 LCwWaLU(MSSUILMEUSTED.

Gzemaiwre aflemesris QLmpL ST
1. mugbm'_ IVL_T& &HEMTEFED

45 Hrad Gemgwo GQurlirflww L Crlen. 0.2N
Smett Glanewst_, 400 B.68 Camguid enamL TT&am&i 60 HenTSs),
Yewr 15 & sriiun se0CGui_sn Gansa: Gaustor(hib. &ruLm oG
RETIDNS HemILD euenTuiled sevsseayd, 5 dgmd GQur_i rdunbd
2CuremL@ ety Gergg 0.2N dlpen Garemr Gemgund
L _TT5ame( SHmrsmens 6larem () R ST Jemeling
Qanet(h eurGeusmm(Hib.

2. 2 LCursSEHHETAT ULLTL. ST&60

200 1865 emLILLTL 60L& HENTEFEM6D, (H 6SL_L_(H&@E)
5 &l Qurlinrflwb HCwrenLenL_& Garewi(penen 0.2N SHmpewn
Qlanemsti Cemguwid smanl_Tmaena () senraeo Olaremt(®), 6 65l L
Sieneuns; Hise GCeusi(Hid.

3. VL T& LTS S L& Senrsed

1 &lgmb (pi_em 6oL blenen (egg albumin) blas sfluns
gL MBg h&s Caiem@w. Serent eng 100 .68
senglene| GO eneuuler Gaigs eurened eugBfled sanrHaab.
GHEasLLL_(DeTen Iiemey e(HLd euen eumenevally Brmey Byl
Geustrt(HILD.
Urasdlen Qefey - 10 8.4 / .69
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4. 2 uCuw .~ T arer L& B

10 151.69 eoLn1s A1 & @engseansd 100 1165 semiemey
G emeuwiev s1(n&HS Claremi(h ifled GDlSHILILL6Tem jeney
aU(HLD susm suTeweD eulgBymed Kyl Geusnt(HIb.

rg&Hen Qlafley = 1 8.4] / 16l.ed.
Qawemn

HrSSend ieTall_ed

5 Gengemena @wniaafled (S1-S5) 0.5 .60 wpgev 2.5
.69 eueor sesliggefluns, e LCUIESS Do S L& Henresmed
10556 seren Caussor(Hib. P& Henraeosed e 2_sen Lrssdlen
Qlepley 0.5 0.8l (paev 2.5 0.4 eueny msdmg wpmib Qrersi(H
Cengemens @rusefileo (T, & T,) 0.1 Bl.69 denmevioreney
s1(D&a6 Clamenen Coustor(PIb. aumeney auig Bt QaneT(n Sjenensg)
Cangenens g pnseatle 2_sten senreedlen sesioenenas 5 10,6016
Glanever(n eurGeuemt(Rb. Sbled) euremev eugBi g Congamens
@pmnuiled 1(n&aIs Clanessi(h &Ldls senrFeons eneussiiLIhS na.

Yp@ 3 l.ed Sieney, 2 LQurasSnanen anuuibm_
HENTEENE HENEMSH| 16 S @gpnma&aﬂgﬂm ()5 senrased
2 LuL) Goigg mempns sess Geer(b. Gorgenens
@prusmen iULigGw eppuilen Cleutiu Heneouliso 10 Kbl
Crrb weugg sewreeslen Hins Clamplenes 540 BrCeurm 516
216158 Geuevur(HiLD.

X o5flé yrssdlen Olaflensuud Y y&8le0
paflleClefenayd B8, @@ ULl Sdlener o (Heunss
Ceuerm(pn. RSl mmhg Carsasuul L 1Slenrevmrelles 2 _stem
Lrasdles seneneu sewrddl GouanT(HID.
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Yo, REEERN- RN TETRY- 1 (R B " (Protoc

aflens | Caamauwns densm 5104 B saenrsed Semmerowon
s16gor. Qlumm,_sen SENTEED
s, | s s s ]s|n]n
LnssBen B
1. SenTFeSlen dmen |66y - 0510152025 - |-
(8.651)
2. ‘(Efgf}m Clariley - 05f10|15|20|25] - |-
Wlemevonedlss
3 | pommyoney (8.4l . - -] -] - |ot]oa
4. :;Zfﬂ:l‘%ﬂ;“) 5 |45|40|35|30]|25]|49](49
souuT smessflufes
5. aonpienay (15681 3 3 3 J 3 3 3{ 3 (3
6. DEMME,. M6t (540 nm)_r N i —I _F_ | i

QUEDTLIL_LD

euenrLIL_S&le0 sMiquleneniiq Cengemnens @wmusetlen T
& T, weppdlmen "A" erenmid sisenien Gme@h Yrssslen blemley
"B" stemimyb Gl&nemsmeyib.

Y., .mGlefle; (184) -
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8600 S (H)

T, & T, Gengemens @pnissilss wenmdlperr Ane Hlarns
2 66 LrasHle jerey = B 6.4

0.1 151.681 Senmenviorelled 2_6men L rgsdlen eney = B B4l

100 151.69) Slenmevidreled e_emen LrasSlen Sjemey = 100 x B

0.1

= Z L& yrgid

iy

Ganhsasliuil’ L 1001668 Nemmevwreiled 2_sem Lregdies
et = Z10.4).

3.2 @epsEGam  cjeraflLed v 1 lme L6 (penm
Crrésb

Qarhssiul L @Qrsssdle o sien @ eEnsCanendies
D|6TTENEL HEBBTEHE (D60

SHglaud

2198 HBlwsCesT(H snigw Y TECHT Qlreyiig 6w
senrEe, &eHsCarGenn® eflenefing Heoblin elenenGlunmenen
2 eRTLN&GHDE. Peunmlen Bime Qlefenal 640nmed eafl 106w
Bpworefl  Glarew(® ensseond. @eueumm o (Haum@Gn
Gemomsaflen HnstleNe) Brsssdle o star @ emhsGanadiet

2_6UBTEMLOLLITETT S{6TEUM(E)LD.

(]
]
(3]



G- L L6l ml
1. GSEBS. oL o T L, )

100 H.8. @epatarav Blas sflwns sen oming, 100
.60 FL & @Hemeuuled eunemeveulgBid G&TeRT(H HemirHs
Geuetor(HId. (@) 315160 GHDILLIL_ (Do 16176 U(HLD 6LEDT EUTERED
auig Brmreo Hlriiu GCeusser(plid.

&ensGanenlen Gafdle) = 10.4. / .68,
2. 2 uGurasHnanrear GEpaCarev Sl & samrse

10 .68 ev_nas S L& semgeensd 100 1065 eunemev
euigBrmev Hlrin Ceussor(HIb.

Genstaneaiisy Glafle] = 100 emwaGyr Symb (ug) / 1065l
3. 2T ECHT Cl_rrediiq 6ot efleneur Qumme

12.5 & sGum w,fMlwreneuwywb, 124 Gufls gybleosemnsuw,
50 i5l.68) eunewe euigBrn GCersgm Ogwnen GLiqed HMIsHs
Gauetrr(pd. Bdled Wewr(b smusd aiiggs 75 15.68 =y i&GHn
GlL_reyiig6n Slreugengujn 375 10.68 fl 156 3iblevsemgHu b
s0hG sevanausmnu Gareas Gauamrib. Hss HamTFme HEn(E
seong 500 .68 siemeys @Hemauiiuiled ofl g6 oy flevgdlenmed
Briu Geuem(hib @hss SHeomeusmul @@ HIST (PIPEUGID
Gsflnengen Gluliguliled 4°C GleuliLiflensoudley smeus s Ceuesst(Hib.

4. .5gges 10 A(@ed (Processing - Preparation of
Blood Sample) -

0.2 869 Qrss5ms @ mbl1 elevsE Cargseamens
Gprie e1R&s6 Ganarer Ceuesr(Rb. [ dlev 0.3 Besl 10%
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Gemgquid LhevBLL senraed, 0.3 1.6, 2/3N Canen_ angs
Sifleod womd 3.2 .69 sunemev aulg B g Elweupenn Cores
Geuerr(@w. 10 BBl FHn@&L e ssveneusnws (3000 rpm)
Geusmsglev enow elevs@zed slenaae (Centrifugation) 2 L LB\&S
Geustor(HILb. 1 1. 68 ST Guwev Slreugeng
(Supernatant) 9fg56lsMiss b HEratanan enemeu
GewrTadlL Ceusmst(HD.

QFpenD
G EHECaTasler saTemal Sl

S,-S, eenmi @I LU L mhg) Corgeneans @ymiserfled
0.2 ifl.68 - 1.0 8.681 @EB&ECaren SlL & samrsmed sih&sis
Qaneten Geuet(Hw. PHs Corgemens @niseie o eren
GepCarallen ey (wewnGw 20 eww&Grrdlrmd psed 100
ewaGrn Sord eusnrur@n. Coend Brewm(n Cergemens
Gpmusaflso (T1 & T2) 1 10.65 Cwed Slreugeng (LsLLHSSIW
Brss55e0) s1DsgIs Clanaen Gauemr(hw. S, - S, Cergenens
Grusafled 2_enem seoemaluilen et Jamemel, euleney eulgBi
Qanemr(m 1 5.6 oyemeysiE Carem(n eur Geustr(ib. 1 068
auremey euigBi LWL CarewL. Corgmensd @i, &ifls
SOTENIHHNS 61(DS&I5 ClanateniL®Eng).

ImE Smenss Congenens Gpmiseflew 4 Hfl.ed
15CsT QLne)gen amrsamend Geigg 20 AblL. Crywb
Qandla@ B Canewr. LurgSlrsSe sneiss CoierrHb. @afl ks
Kem, Cangenena @pmniseafley e_heungb Koo Hipe Cenwriserfien
Biné Clanisnen 640 nmev spafiflen Him wnesflullen ienaes Geuss(pib.

S L& Genstareies Glaflea (X o&6) wpmib eefls
Ceple) (Y 2&s) pdweaipenms Qanser(n o elenyLL&ens
2 (heunsgs Ceuetrr(HIb. Pk cuenruL_Sengs tlanen () Qres5S)60
2 _e1en @EH&Ganeles siemey Hliewrull sl ng.
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O Yo I spereryb, . .Gl .. I (Protocol)
I i Werrevinn
- . ETrY
afims Cpamaunar dlewsnll afia FlLsamrod UgLUBSEiul L
T&RT. [AIREI YT samysm Bragw
S, S, 5, S S T, T,
GEnaCardy Sl a
1. senneelen &ar 56 ay - 0.2 |04 |0.6]|0.8 1.0 - -
(5.69)
2. |@maCenada Qofiey - 20 | 40 | 80 | 80 | 100 -
(wwalnn dorw)
LaLUURBSUUL L
3. | Brgst (o) Cue - - - - - - |10 1.0
Soeww (B.e8)
unsm & euig oo _ N
4. s syonay (18.69) 1.0 0.8)06])04|0.2
& 1BCE QL gy g 6
5. sen 1aed & mew oy am ey 4.0 40140140 (|4.0] 40 | 4.0 4.0
(8.9
Gor smans @prumell an smreoss Q¢ Pign 5% ) 20 Al s ene o Laul Geno o o
e ISdOnmd) safl iQed ey | | | | | | I
QUEmTLIL_LD

auenruL-gdleo anL ULl (Qerer Lig Canrgenens @wruiset sn
T, & T, gefleCefle) "A" aermin seen @mae@h
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