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aufleiESEnS.

24, w56 aumssaflsr aflarSSLILLSHmE eDIT
> o1& Gouseafldar GCmmGurGamd eamemlismauley  GCaigsa gng BHEGSMTL  IplilemL
GCrmGLrGsmd Qgr@dsafld LrHnd gHLEEDG. @Hs HoasEs GCrmeurGamd ermomemuil&mauils
UimL &lasi gysveug) igwid (ploidy) erearm) G,

> Loigwid @\ suemsIL(ID @ 1) GoiuSleomolg i i) GLowioguid

LDIQUILD
|
v v
Quideomoguid QoD
I
v v
Bl@Loguid GDOLIQWID
I |
v v v v v v v v v
LengBamsl .@ULWL eLLgnGemb @UL@L QueriLn@smdl  orBenBamLd) s me0edlGams) @UL@L
(2n+1) | Loop@amdl (2n+2) QLLyn@am (2n+3) (2n-1) wrBem@eml (2n-2) w606l BamLdl
(2n+1+1) (2n+2+2) (2n-1-1) (2n-2-2)
v ‘ v
SOLIQWD (n) GELIQWD (2n) uedroQwid (2n+n+n...)
SNEOMOIQWID (x) SEMLIGTIOIQWILD SIWLELETOIQWID
|
v v
S0 (PDLIQWILD SENHTGOIQILD
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@uinSleomogpund (Aneuploidy)
> @imuew  QeT@GHuln T g ISDEG GunulL GOrmGLrCamismer Gar&sn g
5&@Se0msv 7LD HemeuGiu Gouflsvmioguid sTeorliLiHIb
> @& @ ausmsluLd. @ Lolpllld HNID &ML LILD.
1. L@ Loig1Lid
> @ouews sTEd GOmMGLrCemiseafld qeTm oeog Jsn@G Guou't GCrmGrGambsst
91955816 sreamriL@LD Hemase WGLigwid srerlinGi.

3) lpenrGemhl
> @muopw GCrmGurGamd Qsr@Hulln o GCrmGurtamd yHsfsss smeariu@Gid Ko wamrGaLd
2n+1) sreorCiL(HlL.
»  oram:Lm @ evl_grGomssfliub, H&Gasm igwimeorT, mugt
> &l sowmiseafls) @ g GeTGS &CrmGLrGembsnL i, @\ seafls &CrmturGembsr 9Hsifssis
smeorlLbILD Hemev @I eoL penrCamLil (2n+1+1) sTetTn BievUSSILGEDE.

&) QL grGamA)
> @oupl QesT@HuLear @wm Omenr g @rsuh @emen GCrmCurGamhgsst g Heifssis
smeerlLbLD FlemaG G pmGamidl (2n+2) nmid @r sl QLLgrGamhl (2n+2+2) ster gemupssiLGEng.
> oo : CamgemL.

@) Quetor_rGeambl
> @mow Qer@Hiyer cpearn saflss Germturtamiser gyHsfsgs sreamiubag usrLTGamL
(2n+3) etaur YEDYSHLILGHISE DS
2. @mMLoigILLD
> Eimwiew (sTE@HNSlmEE patn g SNE Gupu’L GermeurGamgst @USSILLLTN gjeme
GeomLdlglLLD eTaTCILIID. @& @) eusmssearTall UiflssiuGEng.
9) wnGermGambl
> Emuew Gsrgd GOrmeurGsmbsafledlmbas am Saflds GermturGsmd E@ssiulLTd  gjme
LrGerrGemLhl (2n—1) sTer empSsLLHISMS.
> @i OsrESmng @rsh Ijngl et &CrmeLrGambssT @SSl LT (pammGL @ smL
LrGerrGamLdl (2n—1-1) HmLd epsirm TGeTrGamd (2n—-1-1-1) e YeUSSILOSDS.

31) BevedlGamil
> @ougu QsreHuldimhrs am  Qmanr esSman GCIMGLIGsTLsHT @ISsSILLLTH  gme
BeusIGamLAl (2n—2) eTsar emUSSLILGHISEMS.
> @mugpu QsTEgSullalmrg @\ e pSHlmaan g &CrmGLreaTnssT @SS LTH gjmme
@irenL mevedlGamLhl (2n—2—-2) eTerT YemLSSILIHEMS!.
2) Guoiinoigunn
> @ 2wlflarsdh e gag 450G CunulL grlume s GOrmGurGamissT o rer
S60TenL0&@ GLoiiiLig D sTedr) GILILIT.
QLDIILDIY ILILOMTEDT S| ERMEMMLOIILILD, (@)(THLOIglLILD LOMMILD LIGATLOL WLILD 6T6nT aUemSLIL(GSSILBE DS
2 L & QFsuadled @\ Cam@ s GCrméLrGamigsemsT CQUDN)ISTST Se6TamL&E @)(HLolpILILD (21) TeoTm) QL.
Cail @CrmGrGambseflsr semenilsams e(mLolglid (N) ariLbhiSng
(1, 2 ulflersdled @retonem@&d Comul L el QaTEd GCrmGLrGambsamer QUMMIETET S6ETEMLISS)
LI6tTLOle UID  6T6oT) QLT
> @iremen@Lo GuoulL 6 wigw QTGS GCrmGrGamogst by fnmlarsSHngsT @)mha QUL LT
3|5 S6OTLIGITLOIILILD 6TEOTLILI(HILD.
> QeusiGeummenr fmplesrmaisserfled mhg QUDLILL LT 98 LU ILID 6TeaTILI(HILD.

YV VYV

25. 55 LMD SS6T DSBS WiTemeu ?

ysirer] &G\ Lombmid
= DNA &fleb 2 66T 69(15 ST () @ @emever ST LTHSSILGLD Fhd) wrmmid Yetefl &hHiE) mmmid eTerm
IoussLLGEnS
" Qb LTUEYIE|SET STeTlLBL b S B sallGwuraL G auflms Sirgeeflsr reameamnil&smasmu wrm
ImLEGLD FH\H) LTHMBISET.
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26. @CymGLrCamd genolife epHU@ID Lmhphiseamet ellerf).
Loyug) SjenweilL sTesllSemauiled eTmHL(HID LMHmBISET
» 58
LI ) ) (TN ;)]
Lrugyl jenwefl euflsnaullsy shuGILD LTHmEIST
" HaSNS SmLLLD
* @b Guwige
F&aL
> GCrmGLrGambler @ uGH @ussiLbeug B eariLbLD.
> @GrmGLrGambsefled @l o@D LGSemwt QuTnSE) Kleflfssin nmib @l E&aL e @stor(H
euemSLILIHILD.
mlevfl F&aL0
> @GrmGrGamilsr sGsamid e (pemsuils ML HEsLD.
» oo (CImGarssfeum wHmih w&sSTECETTLD.
@eLln’ L £&&L
> @GrmGLrGamhlsr @l LiL@$Hufsd sroLbID B L.
> GeudlGummeTase, LoHhGIST NI SEIT elEFssarTs) @) Hepsing).
@m ipliLrsge
> 01 suflenauileomer LSS Q@ GGTTELTGCEMAN QaTMISELL CnulL @I Sb @b QunaIsSHE
@I e lIuTge0 eTeoTm| GILILLIT.
> @gemenr Ll s (1919) steoTusuT (&6 (PS6dled HiGTTGaTSeLsumalsh &Hevar_Mlhmi.
> 6.8 : &ESTEGameTD LMD UL L Tevofl.
SmdS S
> @CrmGLrGamhled 2 erer LTUmISS6T 180° CamamsHls Smadprs LrmniLGEng. @sSNE Smasns
S\l sreorm Gl
> @nhlspelerms seueis gy s @i sHubhalheme.
@b Quwirge
> asdHmea| gors GermerGamssnaslm G GorméurGsamn gismmhssr uflmmph omLats
@b QLLTased sTeTn) SemSSLILIGHILD.
> @b GLrge epsitnl elemsLILI(HID
= graflw @)L 1D @LLigsd
*  paie] @b Quiise
»  uflomhm @b Guwrgsd

i @rLQULng 6
B 1 A A A A A
B B B B
C B
3 A S C . b 5 C C & c}
p BB 19:3:30) gl HesD C 5 1 1 5
= . E E ¥ B E
i D D F
F E F G G
G F G H E 8
G | F F B
1 H Qs G G C
H LLI6VLIT 60T )
| I &BynBunB@smbd H H H
: @emLLILCL ! ! !
Bl Bésb  @wevLimen - GsnLibPmemss  sodps @b wrdu
&BymBonBamd bébatd OB LiBHemams
ifsenta Srl1qlunged
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27. Spseor_ o uNfemiseafisr &GrmGurGambsaflsr erevomemnfl&Hmasmiu 61L&

o uSifleoricseir &CrmCLomGambaseflsir eTevtrenflhema
3, | SLHTES Gursuf] 1262
3, | aflé 24
@ | sy 80
FF SpLnleir 34
o6 | 2 (HEMETSHSIHIE 48

28. @\ememrGeTse0leir eLIGIT) RIMESSET WTena ?
> eowwid QETLmd @emenr Carae
> mieofl Qammid @lememr Garig 60
> @enwileor @lememr Gamg e

29. umrQasir_fs Hemedips Sl whmid CQuflCssin s smadins Smiun CanLbhs5s)s.
umrr@&sor_f&

> Qeer Gyl gjsuang LgEHulls smaudips Smiun mamL GumL.
QuflQisstrifls

> Qasr_Grmblwum 2_srer LGSulsd Smedips SLu Hem Gumi.

30. ysireifl #QFHLomDOLD sTedTMITEL 6T60T6IT ? B)FH60T sLsmSHemer aflouifl.
> DNA &fleb 2 6 69(15 ST () 6 @lemster s LTHSSILGLD FhHd) wrhmid Yetefl &hHiE) wmmmid eTerm)
IoYssLLGEng
yeirefl EQSHLompmSSHetr eiemeser
> yerefl #hilommmid @ystor( eusmasLiLI(bILD.
&y @smevor LUSleSH FOSLomHmLD
> & @ememr Ll shilommmid stearg DNA eflstr e &My @lemer Lom@mTs sy @lenevoriumed LGaS(h
CaliusmELd.
> @emeu @ystor(h susmasemTsl UIflsslubsTems.
" 955 udlil
» GamulL ugedh
> Gaigse g BEGs0 shdummmn esrug HuselGurme(H Gl Carssn Ijnsg
158E 60 henLCLmISmE.
QUM SH6IT
R5S |G JmdiureT FHSITHDLD
> o biGarm gufusHer wry@dtlmer 965 Ga  lvsHar Caulnmm LILGMusTTS
LrmusnL&sLn@GL ShSlLommmid.
SaInIFH6rs QUTETLELD S Skomhmid
> am iiGarr  gifivsdar  wry@Owlomer  GauQmmm  ohGerm b dle LOTLGMLeTTTS;
LrmiiusnL&sLL@GILD ShSlommmid.
QuITEnHEmTTSST FHELOmHHLD
> wry@miuer finis5ss @Goluerms wrmmuenL LD &hHiSLombmL.
sSLLEsMe] FHEombL
> DNA ofled e &y @lomenr Coissn g Hesomn UrssSHer ey wnmin Cewusum
@ussiubeag.
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[ utL - 4. 2 wiflGgmfle piuafum CEMlLpamnEEmHLd, ClFwsLmMS ETHLD ]

1. Qs ifgager Gpmdlser steirLig)
(o) wryt Qumuiiuedled sTiiGLTGILD CaemaliLi(heudlsismen.
(@) oyl Qurlufluedled (pé&hiumet &mailumgin.

@) FwsafiGwsiv DNA eneus @M L @)L SHlev Gietomip&a60 () &y HmID @)
2. fermeroldl eTedTLIS)

() ' Lalgal LTS CLP6VS&n mIS6T (@) urdlefiurallsormsd CamauliLGaIg]

(@) misvoTevoiiL LTS LeflumbigsT () 2 ufifl erélis QUITpEHEES ShHLImL aLpHIS
3. E.COR1, DNA em6u getoTig&@LilLLd

(@) AGGGTT (o) GTATATC @) GAATTC () TATAGC

4.  ryemi’ Gumpiuilued
(o) QEFWMENS LOTLIETISSENET 2_(TH6LIT S EHS 60.
(@) @ 2 wilflergdlssr DNA wphmeneais EhLeT seuliferid Gleiise
@) misoremuiiflgmeTy LWETUGISS) 2 LS&aMTE 2 HUSE.
(@) ECG, EEG Gumsitm ssevor_pliid swailss, QEwunemns 2 mifiLseT 2 ([hems(E e
5. UleiTeu(mld SnMemms &(HES:
I omise Cigenemre] DNA GQgmiflsomi” L ereorugy UiTusooms gyflwiu L wrusm Gurdluiiue gy @tLb. @)s)
wesflgeoTmsd gy lilie &8 L GCargemer pemmuilsh rugmi GIummLsmer esWwTEnsmen aflaufléSng.
Il pBR322 steorug 197760 m.GCamemen ermauidlie sl mibgl Gumedleur wmmin Grm_Mésen op&Guwimymed
PSET (PS6L 2 (HEUTESILL L GELNEMSILITET B&HMTSHS SThS &S SSILTEGLD.
N soLsl @ (@revliflsase) GrrdesT srerug) Hu,saflGav srariu@bid CRTH&6T AIGLmUE STHSS.
Gma i g mflesr yplinenLuflsd sflwmsr GO oL & CaiihClsHS&aLD

() | oo 1l (@) | wdmuid 111 @) Il wpmid 1 ™ 1,11 pmid 1
6. LM Ligememore| Gsmflsd mI LD LsTeimd Lighenssemers Qamemm(hsTaTs.
I wrusmisseflsr Gumssin

Il guuili Geevedleh Lmign L igsmemray DNA smeu CQeq|Ssisev.
N sors @ @revlifl&sssr) Grrdlemwl LwearLhiSS G L @i S5k DNA smeus gievries&60.
IV wrusmn Qurglssmer  1Nfl0sGHG50 (DNA)  wmis. Cigemeore|  Gemflsupl usder  &rfliumer
auflemgmwd Cammbos b &saLD.
@) 11, 11,1V, | (@) IV, 11, 11, @11,V @ IV, L
7. o soLsl® (@revifsssn) Orrdsaflormes DNA eaflsor Slsroumn  ahs 6@ (erllsr 058
(umedwmesser”Grrmd) Qamreuflenaullsr snwsHw eTeflsTs Sy &SSma ?

(@) 5'CGTTCG 3'3' ATCGTAS (o) 5' GATATG 3'3' CTACTA S
@) 5 GAATTC 3'3'CTTAAG &' () 5'CACGTA 3'3' CTCAGT &'
8. pBR 322, BR stetrug;)
() Wermevhl LT&Lefliu Lomi&w L g emevorey (@) Germaivbl” Lr&Lefi GL(n&SL
@) WermeroLfl” @umedleurt LHmid Grm’M&sen () NermsiuLfl Lmeble GLomT MM CrmM& &6
9. Wemaumeusreumsmmil QLT ([K5815
LGS - o UGS — 2
1 | e186CamEly&eflGuwsi a) | umsuSCULemL Gamgse Ijag) K8 @860
2 | erevorGLmHl&eflGiuen b) DNA gietior(hsemer [@)em6wmT 560
3 | SeuEemen LmsiucHLIL GL 6 c) | meflliu@duiss DNA smeu gletorie S&60
4 | emeuGasen d) DNA eméu m(Hleleb g6toTip 5560
1 2 3 4
(@) a b c d
(@ c d b a
®@ a c b d
() c d a b
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10.

1.

12.

13.

14.

15.
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sT&Slgd LGrTemL( 6155 Qemflsimi Lpsmmuiley LsTuGSSILGSmE) ?

(9) esiar nBGWEGLIY QsTlomIL Lipsmn

(@) Qeusivi_ietr @DMGWGLIL GEmflsdm I Lipsnm

(@) umediGrrsiv ermiels QFTL Fellenenr

(/) 91&Grmsio @)ipto Lblsdreorm Lifliy

&pml : rugyurdlufiueded 9&CrTUTSLEfliun Airuewmarg gGarals @Es LTsLfliun omearssg
sreoflumigs oI Luln eimss sraurmsaflsr Gaurm iy F&safls s mhiflmemThgi6Teans).

Smrevur: umslefil  @GGrTCLTGamAsT wruams CQoTmsuUSGHn @lmaTssiu’L Q@ LI IHS
urslgflud @lenewThgl6TeT STOUTSHSHMG STeurma LIHDILIGH S

(9) smmI LMD STeverd @\TstoT(Hld &ifl. gy eTT6 SMeweTn & NMnE sfliumer allsTssil.

(91 swdmI LOMILD STTssTD @TerGid &ifl. Gy eTTe) STTEITD S DG sflurer aflleTésin gjsev.

®@) swim &1, LEETTEL STTETTLD SEUMTETS).

() Sn_DMI HEUMTEIT. I6OTTE0 STTEEOTLD SFILITEOTS).

(2) enmhm) LMD SMTewTLd @TesoT(HLD Seun)l.

Weareu(md snpmisefley 6T Sflumer dwmml oj6vev.

(9) Ti termeuiil” aumsnipuiled 2 565 QamSg) CHTEMIL 2 (HEUTSHES SIS

(9L) U BEHOTES SETHISET LIS @)6n6woTILITET sTearIL(HILD.

@) Qas0adled 2 s I|LilvSSHsT 2amHGSTHMISHEL EHEUTEV DM (LPEHMLLITESLD.

() umedleTSle & 6TEITLIG) 6(T 6uem 2 WIlifl FlemgeusmLwjid LHmId 2 uilifl ClFws L@ QeuliLlarmsiviy &

ggiier  solflarorsss  Gsmflop uwyempuisr  GGrmGrGsmd  DNA  uglumie) e
LwesTLI(heuglssmev.

(o) Blsiramm I (o) SHHOUGIL Yoop

©@) s8ifluss LmsaLliuL pemm () umedloGrren smilels QLT (Lpsmm
@ sSlssL S5l 2 uilfl et QuTmeT LTLay e CaMm0s0H5s 2 Sa&ng) ?

() Gumly QFsaer (<) wrHpiu’ L GewssT

(@) misn L ipememore s Gl&sugsit () Cupan i sTgin|flsismev.

Bt @& dullsor Flev ListarLisseir

(o) Bevor_ mmiasEmLd, 56yl L& EmseE (aphids) stéliliyg Smeor.

(@) BOSSTLTET YMIRIEML, [HEToTL BT &6T LMMID 165 (DS EhEESTET TEITILS S6iTemi

@) 9ifls allemer&aed LOHMILD leliGTieT L FSHemeTs GaTaans sniglll Lips HESL LTS 2 HUSES
(™) 9|5 2 HUSS LMD Smil Lwpelibsmer sTEILGmeT
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2, 3, 5 udli@ustsr eflearmsaer

1. g,g]ﬂ;rrst)u LufipAufev 2 ufifl GsmMedmi Liafiisneo sTeeumm) uu.lsﬁru@lg,gjsurru.l ?

>

YV V VY

Snsme Lufln&uiled 2 uiifl an@m@Lusﬂwsﬂm @&ailu_l J|LbahissT LeTeu(mLomm) :

QAErHsze : gflamisst, QrrHser, gosantassT 2 ulfl silGurmLser, EemrGadll @ummLser,
el L Lileorasem  opmid  wFS0  Qurglseaflssr 2 pusdh  GumsTmaummly 2 wINGsTLL  EHILueiue
LwssTL(hlEleaTmen.

smemm Gs6 LUTsin, gy a&anme whmid 2 uiifl sréititurmer Gumwarais 2 NuGEH Gewiub &lermer
Omrdlser LBLILGHSGEID CaTfihaTamussfle 2 ullifl 2_smrialsearma LT SlsTmer.

smamLreer srfleumme, opmsanTe, eGgHsT Gurerm o ullfl eflGummer 2 HuGSuils 2 ulifl Ggmfls
B ueflwed LweTLI(helesTmeT.

2 ufifl 2_grigs6iT LommI enmLTegsiT HemsubmiSSaeT Swmflss LweTL(p&\sTmer.

@reior_mn Hlemev aueTi&S QuTmL g6 mmid GorGermEGarmeTe) gy fiTpLIMe 2 HUSS), STUT WHMID
aflevra@ Gaev suariiiy Gumssrmeumiled 2 WIMNQETLN HI' Leflwed LiwesTLIhlssTmeT.

Qmrdlser, sOLLAssT, auarisdl ammiGorsrssr, 2 uilfl sdiCur@l s wHmi @\srrGlLTsTseflsar
2 MuSHUIe wmisn L ipsnesre] DNA Ggmifled mi Lib LwerLb&lssTmenr.

Qswsopenm GumuTwed : B wosPHS wHM sfle GQurmlsafldr sSHeflltls LwsTu@D 2 uiif
@zmflsd B v s@edullsr LwsTur().

2. sivemLiedleor GLiITedTy [Ki6v0TsumIUSlT SHemeT sUGMTLILSMSG) 6T6ar60r GILIT(EHLSemer LIeTLI(HSGleumil ?

YVVVVYY

2 (memeTSEIphIE LsLILGSSILELL GsmflhsTanaugeflsilmnrg S &e siflaybi
IR )

Geusben F&HMSLILITE

aifl6uri(g) 2 171D LommILD

sifle Bif Gumetm QLIM(GLS6mT@LD.

3. 2 u9f QzmAlsomi Ll gylinssH0 F.Garmea urseflugmsl LaTLRSE gylie| Gsidnmi .
By&efGimenL (b Gsm_ieauflenasmwl 1 sTeueumm glevomnglimi ?

>
>
>

>

Eco R, ersaramitd Gireviifigegsir Gmrd) m.Cameme urslefiukiseafledlmhg @\mbal Seflanuubhissubdlsrmer.
Qe ifl&agsr sTsrarGLmBiSeaflGwen Gpmrd DNA & @MIIILL @l SSl60 GiettTie SELD S60TEMLDILEML LIS,
oL &L(H QmTe DNA eevsen mIS@GeT GOIINILL 9L LTeTLD STemréan lell IGSHSHE IHHh Ijsag)
@IS0 DNA & gisuoTie ST, @5NES SHMLSL (&S eTerLIL(HILD.

Ao soLs (b Cprdest @rsmm® DNA @lempsaflar sl LGdufsr oG Slare| sHUGSSI0S560m
aflemareurs  LWHRISW (9) UNSSIUTL  (pemeT 2 T THMG. @lemel FWEST  GlevoTiglI|&H6T  6TewT
IS SLILIH&lsTmeT.

oo QrprélesT DNA & Gau (i Gurg Hilipsd Gsmer() SmewrliL@GID (PEnTsT 2 6L TelsTmenT. @leme
L@ (Sticky) ojsvevs QL igemsmraumer (COhesive) (pememrser stenr  gempSaLLIHSlsTmeT. @S5Hmaiu
Qe (hse s&STHN Qo (HigsT sTeoTLIL(h T menT.

4. fsefiCuren B Csm_raiflmsuflsr (pemer OMID o &TemTs IemES UTECUT L sTeLi SememTiisnyL
Sletrig 58 stetreur QErlsemaril LiLsTLGHSSumil ?

er&GamBl SefiGusio DNA eLP6VS G iletT (pemeoTudled 2 eirer | eT.m:  Bal 31,
O BuwsGurem Gamer Eé&Sna) e78GamEl&efiGwso 111
sreiorGL MBS efGuei DNA epasan. et 2 L Lmid 2 6Ter cbumevessGur | st.am @ Hind I, EcoRl,
QErd oL eTaruLiT UlememorLismL 56 Smal Pvul, BamH]I, Taq |

5. wyugml LINDSSHDE LwETLRSSILED CouHliGLTLL Saflsr QLIITSEMETS Fn)s.

>
>

umed) sT& el Hlemer Sasmed
Qe mmer ge0s%GLL. GuTsiTm lev GouHlQUTEL 6T Smaurmisaflsd LGrm_GLmeTmsivl e, DNA  smeu
TS5 Clasven Gimetor(H\esoTmenT
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6. pBR 322 eramiLd euni emauflsdl kg B ilitsis6smsieug;) sTeiTenr ?

> PBR 322 eT6tTUg) (1 MISSL L ensSsIul L 1armaulil gy @L.

> @8 EeaTEs SMMISGsLSHIUTS 9Hsd LweaTLhSSUILIb\EsTmeo.

»  (@gl 4361 bp Qameuor(HeTeTg.

> pBR emetrugled p eretrug Wemmeuifl, B wmmid R wpemmGu demmeufll o eurdéin  gilefied
Ileprseflstr QuILITSaTTELD

> B smeorug Qumsdleurt ommid R ereoruigy Grmligflseny oy éli @meausmmid @ndlélsarmenr.

> 322 6T60T 6THOT QYEUTSHEHEMLIL Y IIRISSS60 2 (HeumrSeLul L Llemmaiiilig 6T sTevoTsmo|&H6mSILTESLD.

> @& @resr® Coumiu L o ulif siIQUTmeT SEIL wrLgmISESsT (amp", tet™) o_sromer.

> ue soLsl (b GrrdlseEnpsamer (Hind 11, EcoRI, Bam H I, Sal I, Pvu I, Pst |, Cla |) gjemLiumsms semmisempL

Lmmitd Ofi LGOI 2 eiTameoT.
demmeuil. GLmssLamLaudle FELIGL Ursmhsenn Rop @il Celdng.

Y

pBR 322 detmsoifl

EcoR | _ —Hind Il

p

pBR322

BamH |
amp® - QOLN8ellel HELY I
tet* - QLLgTEME 6N HELY LIUGH)

n rop

Pvu Il

7. 9_u.‘ﬂrﬂ Gg;rn\.ﬂsug,n_uaﬂu.lsﬁlsur uwssTum_eoL& GOIINIGs.

GeuemmetoTsmLn, L(HSGI0ID, (S, ausmfles Gamflsuser Gumsrm um gemmseaflsy 2 ufifl Qemflepr uadie

sreTUOSmS).

2 ufifl @smflsupi uaflied eLpeuld &g LoGIILI6TaT LOTLEY| LITHMS STEUT eUens&emeTL GlLimeuLd.

6.8 : USSH (Bt — umsS), oyfld, ssamaf], Lmasulame, sTedlcollsmalr, 2 (HameTsSlpniE, aimenLp.

Geuarmeor Lufisafley SHemars0lETe060l TEMILSS6TenL, @MISS ELSSe6msnw, Crmil sTEILSSe6TenL

Qs mesaTL SToUT eUemSSmeT 2 MUGEH Qe Lwsr(blelsTmenr.

> weflgisefled @leraedlsr Geampurl(h Crmamw &fl Qaia, r.Casramasmi LusTLbhSE) wefls @siraelsr
LHNID @T&S UTSSHmS 2 (FeuTs&ain  LiwerL(hlsTmeor.

> 2.0fl Qsmfleom ueledlsr cped SHUILA wEHES, OETHser, 2wl cHIIGUTILLS6T, UMD FTiHS

swmflliyseir, LimermigsT GUTsTmene 2 MuGS GeiiLbhEng.

2 ufifl febaysemsm (biochips) gyelinemLwrs Qsmssor 2 wilifli semfleef] 2 HaurssiLbhEng!.

2 eoreys QamiimeTensuuiled semLimedlarmenaill LILsTLIHISS) Sefl Q& Lrsid swrflssubéins.

@reorLmd Heme euetiflensll QummLser, 2 uflifl o ghigst, 2 uwilfl ShiGuiflsataelgsT, CnTdHasT

Gursirmemer 2 MUSH) QEILBHSME.

> cguesti 2 ulfl Gemflopl usdnens, o ulfigHrsr omme, o ullfl flGurmsr, 2 ulfloufl Hmssio,
smauralfl Slmssn CLTaTnsme 2 (HeuTssUiLL (hsTeTeor.

YV V V

Y V VY

8. SovL 5.0 (G]lrsful'_rﬂé;s)}sh) Qmird) sretTmTev TSI ? QEUMMl6tT BB HEMETS S ], 2 UM QFMLAlsbmI” e Etlsh

gqg,sur LIGIH 858 @g’)]ud]@as ?
1963 g geor® UTSeflGuTSursdlsr aemiESm  sLEUIUGSSS g @reorh  CnTHeer .
Camemeuuiled @\(mEa SevflenoliLhiSSLILL L 6.
(1, Gmrd) DNA 2 L6t Qusemase Csm@dlmu Carsdnsgl. wnenma Qrrd DNA e gietme SEng.
DNA & gievmig &L Qmrd) el _Méagesr stevorGLmHl&elGiue sTeariLID.
oL 50 QErd DNA cypas&. mis@sem @GOIINILL 9L IuTeTd STemréan gl LGHSE I|HEHo g
@550 DNA & gieturie ElstTment. @EmE SeoL s (hsaemin (Restriction sites) sterliL(pILD.
> soLsl () Qnrd Qawsu@L eilssHsr gjielitemLuils @\Tser(h amaSTs eumsLILHSSLILL (heTerer

»  &GamRySeaflGwen, sterGLmElLSafiGLs

VYV V V
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er&GamBly SeflGiuisio DNA £LP6LS; 1G0T (pemeoTudled o grer | er.am:  Bal 31,

Ommeh H&CwmsnL(haemer 585 @&Sma) o165 GamBl&efGuwsiv 111

stauorGLmBlwSeflGwso | DNA epsvdan ilesr o L Lymid 2 eiTem SoLmeucsGumr | er.am @ Hind 11, EcoRl,

Omme oL eTeruLiT UlememorLismLl 56 @&Smgl Pvul, BamH]I, Taq |
&5 fGsmsvaer

> Qe f&eger eTerorCLRSeflGay QEréasT epaudanml S5 CasTs sTarliLbLD.
> @emeu IDNA Gamfledmi LGS e SS6moms GisiLiblermen. .
> Quenlifl&egsr sterorGLmBSeaflGwen epsirm (PSS auGLILSmeT QlsmeT(heTargl. Jjsme

= s |
= o
= o I

> @l QFwsiuid ellgsHe eernedlmhg wnGmmsrn Geimiu&sTment.

aems |l Grrd w6 nis. Cigemsmre DNA Gamflopl LusHh s LarLhssUubhEng. @8

Qurgieurs, 4 — 8 bp GameerRerer s GO L Qamauflenas@er DNA smeu ZjenLLmerd gesorMlhg)

Sieiip SN G.

> Quevlflgegsr Qrrg Hind 11 stiGurgid @olilL auflnsulls) 6 Smr @lensuorgemem IemLILITETLD 86601 (H
DNA epeSammisemer glawnesdngl. Ieuaflmaser  genLwrers Gamin  euflmassT 6T6oTM)]
IS SLILI(D SlsiTmeuT.

> snturg 9005@w GupulL soLsli(h wrdesst, 230 ams urskfliutigsfls @mhg Wflss
6T(D\SSLILL (Dl6TTermenT.

> GQrsnulifl&egsr stearGLmBiySeaflGusvser S@&hs auflpemmser epeotd GuiifiCLbh&lsrmer.

> Orrduiler s qpsg Guflearl Guwemmyd, 9HS5s @ran® qWssiIssT Fnflarsmsin, 9OSs)

aumeugl 2 ufliflersdler @lersan Menemiun, @midlurg o srer Grmomefly stemr 9E5S sevor(HILlligLidlar

GarLieuflengsmwd @HHSns.

sr.em 1 ECORI semeorugled E — etev&afldur, co — Gsmeme, R — RY 13 @er&snienemuyn, | -

seuT(Hilg SsLIL L (pgev sTerorGLmHlSeflGiusmswn @nlsSns.

Y

Y

Greviif&eagsr  ereorCLmElySaflGweny  Grrdlast 2 uilfl el GQumaper SHOY  WILEISSmETLLLD,
IEOLILTETS SemhisemeTild QarerbsTars). @5s s aflme SmLsl (B sarl srerliuhiSng.

YV VY

@ig Qemiaflms Gurgiers wer Mear 6% euflns (Palindrome) oy @i. 9isToug @rstor( DNA
@enuilsir QsmLiaiflenguilsd 5° — 3° Hemauilgid, 3° - 5° Sevauilyid eurdliLsnE eeTmTsGal 2 6iTaTg)
6.8 : MALAYALAM @Iz Glameusney 6Thg Slenauilsd Lip SSTaILD 660T GMILITSLD.

@ Ho goLsl (O Grrdser @rsm DNA @suseaflsr swwuliLgSillsar oG 1arey ernLBSSiaS60
allemareurs S (blunt) gveg udlssiu L wemer (flush end) o sorrdmgl. @lme s
Sl6tTip LIL|G6T 6Teo e aLiLI(heslsiTmenr.

> o Qprélest DNA & Gau (i Gurg Bilipd Gamer() SmeorliL@GID (PEmeTssT 2 65Tl TelsTmenT. @leme
LG (Sticky) 9jeegl &L ipmeraumsar (COhesiVe) (psmerser sterr ymp&sILGEETNT. E)SS5msiL
Cau’ (&6t swsdTnm Glel’ (HseT srerliLb\&lsTmenT.

VvV V

9. gmsaLsdlsdar @soome quUIfSsTursdhE Qur@gssurer lHLUSSGSES LTLSYMme  LTHD
(Pigwjom ? 2 667 eflemL sTGIUTSILD i HMULILGISSIS.
> gy
> Gl LoyUsTY| LTHMLD eLp6uLd STRISSSL 5SS @levsuros eLLuINSSTaITSSINE WTLDIma LTHN (LpLpLLD.
GEimp. LOTLIGE LOTDH (PEDDHESET
Gougluihiuied auf Loy LorHMLD
> umedl eTeSleleir Hlemeardamey LHMILD CL&eLlTmeir FaeHGuL GuTsTm v Coudhlt QuITELS6T Sreurriserflsr
HGrm_GLmfermavls@h&@sT DNA smeu 1(h5818 OamersTs giretr(blelsrmeor.
Glewr 2 1 Qoai&gigen
> greur Gsassfley wrusm wrmmid Geiiw DNA e Chrigwirs L& misvorsooflil (LmeuTiLemLLL S6T0T6uaTTLy
oard] 9060 misvar NG g emeatll LeTL(HISES 2 L smeaflayst 2 I CFassiLbhSng.
Ll6bT g5 lemeILIT S50
> YGrm_GLmlemmel Gacser 9juag) SlEs8Ems e 2 Wit T 9| Wwss aflms QarOssIuOEns. @lgerms
dlemmsiuLomgsuaileh SHSTe0ls: SIeMETE6T 2_6uoTL THME).
>  [@Es glemerse cpsuld sy DNA 2 sTRar(hi&slLbhiSms.
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OIIGLITG&mLD auifl LomLIgTDI LomDHMLD

>
>
>
>

>

OIIGUTCamd steoTLg Gawmens uTevGUT IR  miETELILITEGL. @& LIUEY WLIHNSSHN LT
2 6TEMEMELILITES 2_6iTET6DT.

DNA eSliGuTGamilsdlmbgl, sreurtlasseflsr pismenLsEms@ wrmmliLGElsarms.

@& smhnl 2 ey (FHpiu' L DNA eilearms pism@Lllpaus@er srmuidld Qasaiu@Eng.

OIGUTGamd mempssiu’ L DNA e mewr@ilpemussailgerer guflo PH, yGrmieGuev Gmrd
L Eweimmed sTHUGILD Hegalledmhg UTGIGTESNS).

Lruayl wronsSlsr ellmereirs INGUTGETD LHNILD STHnSEWIMUsET GLrGarmilsmmavl @)mevrSmg.
@Is Qawepsmm LGCUTGQILSEsT sTeTm) G,

mLGWITedlavIgS (LPHD
> mletoemflil SRISD g6evg LisuLer (1 — 3 um) giseraemmed L& GQalwiu’ L gus) DNA e Qs s

>
>

da glevevg Gavseflsr g giser gliursdemiu LueaTuhSS s allsnguer CFaSSILbHSnE).
@anas U SUIUTSE () e eilgeo gIiursd (9) CaugliysaiuTsd) LiwaTuhSSLOHD G
Wetty sréaslULL QawgsT g SHasaer Cara Qaiuiu’L 2sm s&Ho aieriéaliLbhdlsTmer. @)geo
eLpsuLD LoLIGT) LomMmLoenL 58 ClFsusefledlmhg) SreurmsemsT Lignmamssi Qe ipigl

10. (5 SMISSESLSSenIL ST J|EDLILITETLD STevoTLImil ?

> euuilifl GeeasEsT serafl&Fmeawns CLmasamLLD Slner.

> smdlssL s gemaile Afusrs @) mees GCausm(hi.

> GONhS epasen ) fTenl GlsTey (5858 Ceus(Hi, 9|Fmeug) 10 SGarGuamls@id (10kb) @mmeurer gerey
sTemL GlamenoTi (h&e Goustar(hild. @&6r Smysuorons sploLudlifl GlewmisEsT Himypag) seflsTSms.

> gmdlssLsd (umssumgsmissTar Carmmellamw Cametry &8 Geletor(HLo.

> smdlssLsd o ulifl erhiiGummsT @Y Cumerm CQumTmSsLmsT emLwmms@Gnlemil Q& Tetiy (5858
Geustar(hLd. @)g6ar eLpsuid sLdLUNT] QlFEVEYIS G 6T @)SHEMeaT JEMLLLITOTLD ST6vorLIS 6T6ilg).

> smflEsL58 DNA CFmse 2 LT phhdmamasnE seafllulL @los@s sammigmer Qunmlmss
GeustoT(HILD.

> Qu@plumersT  BEHUTESS SIMSSGSLSEHST  aarml@n CuhulL  SoLSLE  SeThSmeTs
Qs mesaT(h6iTaIT6DT. @l6MEN LI6L HSHEITSSHSHENMRISET (MCS) 60605 Liev @lemsuotiiLImeaTg6iT 6TeorLILI(HILD.

> U heTSS semmiseflsr (MCS) @@l Comaiu@n soLsl b Cnrdasflsaruwusrureng aifams

Califmal.

1. LGy suems EDIQWELIL QMo LSms @IIHS.

Fgiteor emOGLLIBILIL B Sitetr emANGIIGILIL GleusiuLrisar smMIGILEGIILY

QUi setor(hILlig e fleor @i ILTITSIT6IT 6TEATLISH 69(Th GleusTOLIT60T 6TEITLIS) 6(Th
ESIT6T 9 GLD geumpmenr GLWITTELD. geummenr GLTTELD.
vifsaslu@eug) DNA RNA LT SmIg6T
B NlpSs6d CaemauliLhSma) Caemeuuilsvemen CaemauiLhSIma)
&6L6] sl GrmlesgGeomsi / IAGeorr GluistTemEsVTE S sopL Grm@gaIGsumsn
DOV GLg e

SOlILDISSD DNA - DNA RNA - DNA LT&Lh — erIfiLTsLD
ST SILOSZISHE0 SHMLSSLL LD SSHIMLSSULLD @\(m6T MM

12. smers0lsmslmus Smisd g lgw LulliTaeflsr Herenoser wWirenet ?

YV V VYV

QW SIM6iTEemMeuTsCouT STemTLILI(HILD.

Y

SHEETHET GHONSESLILGIUSTE ellenerdae 9 HaifSH .
semer&6lamesl QgafliLg GsmmSng.
STEUTTIS EHSGLD, SHMETSHEHSESL @enLGwiurer Gum iy GsmnEns.
Geoneurer  BEFSUGUTHL ST  LweTUGHSSILGST  geunplesr umliy  Lemoremnflsd  GsmmeursGeur,

Lo6toT 600T\60T SH6TEMLOLLILD, levoTumIUNiflSemaTILLD @)G63T eLYGILD LITE)ISTE & 6ULD.
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13. Bt u@mS&uileir EeiTenL, SmL0SEmE 6T(L)SIS%.

[HGOTEMLO 6T
> umsSuier  elmerés  gFlefllsdng, — gQarefl  smilywssaflsr  STEGHN BTG
s OULGHSSILGE DG

>  Btumsdlemw Lufifihleusmsd LeTLRSSILGID L& w@mhHr 9jsme| GamnssiLBEns.
> Lufii suemiileb 2 swTL @ GFee] GsmnEng.

SemLogeir
>  Btumsd eflensulsr allsne gfsLd
> Btumsduflsr afifiud (peed 120 pmssr ' HIGL. Hsrsrt @lser afifud @amnSng.
> ey 2 Mlepad S5 UL EFAsT, gsalealll Lsfser, Qousremer ré st GCUTETDANNING oTHTTsS @leme
GaweoLi(hleudlevemev.
> wEMheF Caismas@ 2 ga|b L Ffsamer UTdsHngl. @gemme aflenstdan @mnang.

14. 2 19f 2 WINSHHSSLD sTsarmmev etedrerr ? 2 WIAUASH BHSSSHDES TOSSISST(D S([HS.

> anmItsps LreNgme &S50 el Femapuilisar 90ng Srammsmerl LarLOSgag 2 udifl
ufiSSHBSS ariuESHng!.

> Gsmfiinsromasle), S ssflal, sfabi, Gurarm sfasmer sfl Gsiw @hs G (Wpeon
uwerU(hSSLILG S

> 2.9 uflsSHmSSLD eyeuld eter, Hlgsle B gL Slunimmle @)ms @1 sreterGlsmmiig e, Giu Grmedlw
Coudliu eT&EmIST, L FHS0sMseT g asr 2 Gamsmissr GLTETDaIMmD [5&860LD.

> 2.9 ufl5EHmSsL cpald Gamnhs QFnais 9dls persmwsmull Gum 2 o Hmg.

2 19l afiEHMmSs Qsmilsm LSShamer e THS5ISSm_(HiseT
Souy euflSSmS5in
> anmitsLps raLbhSSemeT grourmsemst tsmer( S(mSsn Cl&iigeb.
LEhms afiSEInSS1
> UErmasmers Qe snnitsLps LrsnSSHsmer S Caiigs.
2 19l aufl sTHGHT L LosflS560
> @& ou&dlmear gag SMENT.LSMmE IfelsEn @m Gewang. @s6r e SIS
ursnisSsaflsr famsameis gfsiLbhSsem.
2 19l anfl seorsgIt 195560
> uwrsu@SsiulL @ msallelmEs 2 Gours wrsmsdHsmer  sorsa Hemeullsy misTesflufiflEssmeryl
LweTLI(h\ & L L ev.
2 1ifl eufil QU &GS60
> do CombsOssiu’ L memaflufliflsmer Gamliugsr ey HamgaemLiyd GosshHemer olsifeEss
Qeiind Gswsoipsmm.
2 MOT&EGS60
>  miesrenflwiiflsemears CQarem®h S siflejsamer 2 Fors mHmID Cl&wepsnm.
> Qg sreur eusmi&HS @ 2am’ L 1 QuITperTa LiLsTL(HID.
GouriiLjev el &L L 60
>  merenfliiisemers Garem® Gourlyn o Comsmismst 2 6TQeT(hiSsHH g sifln  GCaromisamer
Fens 5 560.
Gourtiye mievoremyuiiflg gimetom_co
> gmeur euemigdlemiu GeurtiLjev mistoremuiliflser eLpsuid GenorL V.
> Song euemisd (gphlemesemer QETELUSET cporsGar, hFSD QUL Smer GammlugeTrGesor
gimssorLL(h&Sms.

15. Logusm) o’ o swrellssr(GM food) mereninasT LOMMILD HUIMLIKISET WiTemet ?
IE6BTEMLOG6IT

SriGufl gbm 9Hs allsner&as

L,&&0aTe0e0l LisTUT(H 70 % 9| Gmn&sLOENG!.

LoetaT Lom&LILIT(H) LT SFenaeneaureniLss &emmaSimg.

ezt FietoTemuifls Csmens GueTLILGHSS).

YV V V V
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QLUSGISENTE HILLILIGLDE

> seeiTeme uTdleSmg), Fmifre Gewsum e uTdsHngl, LUNMIGETEmIL 2 6Tl TéHE G-

»  ammiGLomer FLoesflsiTsnlo Lommid 2 L sufleney &G emeve|

> umslefliu  UrssdHler smremrons  Crmi  eHilyssermn  Cam@dHulses  Guorawmear  alsnereser
sTmL(h\efleaTmer.

> Unp&sfuenL i Y& (Sl Wemsismrie) allsner) LHNID eelaiTeno sHLbEs@menT.

> elmgssflar 2 wliiysserenn @y oM uliissflar  Yyamss elmssasmild L uSSsh
e LOSIME).

S (D0 eSS e

16. SlemmeroiflL” 6T6aTMTED 6T6ITSOT ?
> Wemmeuill. ereiTug) LTSlefil GCITGLTCaTemS SailT, UTsLeiflu GlFsisaf] 60 SmeETUILIHILD UL alpe ,
@rlem @lemip DNA epssen mi Q@1
> [l serefllFmawns CUmHSSLmLILES Suiglid Sn6T 2 L WG|
17. Ti Wermsiolfl. upedl iy @GPl TGI8
> Ti demmevill  o&CrmUTSfiiD wuplGudiusren ereorm UTSfusSHe sraviLbhEng. @& @\
aflgSleme sraurmIsafle) Spme Crmemw JHLGOSSISMS.
> [@g rhmi (tra) LrLEImeIS STHIEILETETS.
> T-DNA emeu s UTSLlefugHedmng wnGnmm urskflusSntasr gag sray G&snnGsT wrmm
250G
> @8 unm CrmuysHsstar Onc wrugn CUmSELmLSNI&HE GCHmauurer ori whmid INC WILEDIme
QuimeTeT ).
> Tidemmerufiligsar T-DNA smeur—DNA 2 L 6T [flsmeulumas e(pradlemeter S&ULIMGSMS).
> Ti Aermsofilgst granmsafld  aHEoLUSSSS UMITUSEHSSTET  LILSNISSHMmET  HIDLILSHEL
LweTLGE ).
18. Herfl Qlaeb Lysld eTeiTmTed 6TedTEIT ?
> werflgesr wHmId ellokiGsEnsE 2 smrars Lwusru@bL pisrauifseaflsr o oihs Canstsm seafl Gae
UT&LD eTesrCILI(hLD.

LILLIGET &6iT
> UrssdHnE wrmmrs LwsuhEms.
> 9 Grmsdlwnmer (ip MWD CHTEISSTET 9PEL GuT@hL Seafls LwETLRSSUHElsTmeT.
> Gamfl susmilitley oor’ | s&5 2 smwreurs LiLsTU(HSSLGISlsTmeoT.
> LMEmeUSST, L6ITS6IT, SMEHEDL&(EhEE 26Tl LILGTLHSSUOElsTmeoT.
> srdlsn upnid Gemew gmilbarmaseaflsy piemr Hlens Himissiurs uwusru@Ens.
> oeore| OsmflhsTemaseaflld emTepllpwrsad, (HULS6T, Swrifle o mreser  Sumfl&san

LwssTLI(hlRleaTmen.

19. gerfl GlFed LUrg 2 HuSHufed LsTLGSSILGLD FisTamuilfiser wrene ?
umSleifliimigsir

> QusmsGaomileee, Gsmstem  Grmusv, C&swaGarGLmsrTsan, gjswgelasrsi
LL(EB6mE SHeiT

>  gemflsev Galuaigflsv, grastrmemual s CaraiflGw (Fevl), GCaemmeLm wi gedlav.
uT&l&eT
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MEUSS QUETTSGSLD (PmMEE) Glasy Lilgemeu eusTiitiL eTeoTm GlLw.
> spndl snsd smallmwl LwaTuhiSS Harieyl L UL Csmedlar @@ UGS B om s5HNE
LTHNIeISET epsuld GlFs Lilgeme swmfléslLbhiSns.

4. ”gmeun” ubm § oidleig eTetreor ?
>  Gaeven SlaailedlmEg) Crrgng:s &, 2 (HUTHNISE 2-L 60 S(he(HeUT&aELD eTerm| GlLL.
> PESmHES6T 2 L& [HSS6T IS &([H6([HSS6T 66T JmssLiLbhdlermen.
> 9ie&e L& Cargemen auemiliy QEssefledlmhg Crrgns (ersm CES6T AIETIHES &[He[hSS6TS

CoumiLim® jemL&HeaTment.
LiwIesTLIT(h\ G 61T
> 216 SHHaSsD SneTilss HrmmnismsT alphid), aaTamuursEsSENG Ty (LS STalrmhismenrs
CarHsSng.

> Qawnms ellngser 2 HUSHSE 2 L 08T LiLsTL(H SSUILIHE\sTmeT.
> oM 9e0ellD &LemLalld, ammiigllld e10GsT, eeram gl sum, Fum Gy Curearm L sreurmiseflsn
2 L 608 (h6[HeuUTSH &L SNCLTE) setorL il (heTeTs).
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5. greummassefle) G’ Qerer FaQLHSSSHDNG THSISTH S5
»  ojereurmé,
> aumemLp,
> el gm@ur,
> 2 memerS&lpniE Gumsitm Sreurmigefled smaur KisrCLmsswemn CunGsrearariLbhéns.

6. smeur H& auemilnie gL riHujsier YjpliLien,_& CaTarenssamar ailorsEes.
> greurs $a euemiLiler 9jplILenL & &([HEHSISS6T 4 amsSLGILD jemel
" LY AEGSS
= 2.Gaumur(himise
= 3. umCaumumh JemL g6
4. Gaumium(h @pSse
YW A5SSSmei
> rmilwe Hmetr QETeseTL 2 wlmeTeT STOUTE GlFSEMET 2611 L SH6MIEF60 2_61T6T 26ML_SHGHl60 aUaTTSHGH GLITE)
JIEmEU (LPRSSTEUTLINS eUSTITFS LML ILLD LstoTGL (P 3 &E&SEmedT sTeoTLIL(HILD.
Goumurhimis60
>  Qasefled 2 ufifiue, Goudlufwsd Hmih gemLolifiued NHurs wrhphismer sHLOSS, Fmiurer gjsmioliy
Lnmid usswflullenser CmGsTsTers C&iieGs CoumuThinse rerlinELD.

Loy GoumurmigHed
> gnsarta Gamurnm @ Gsd Gumid Coumur@nm wHGDTE GFdors IO IS L)
GoumiLmBMIGH6v eTearLILI(HID.
> 6LeT: oml | §855F 2o 5550 CaHen Sla PWSSTEIT Imlim 2 (Har&Ehn Smer GunnisTaremg
LNICeIMILIT(HNIGH6D 6T6oT6UMLD.
GougiLmg 560

> 8lisd gmLhs Oewser WamHb I &6GSHemTs wmls Gemav Gumsmmm Semel o (HaIT&EL
Rap&d Coumur® @Lpsse sTer gmussiLbGEng.
> 2 fimerer sreurs GFssafly Coumurhimiamin, CoimuTy PSSMID 2 6TemTihEg QG CETsamemTLILL LT
I (P &S ST GUDMSTES S(MHSLILIGHILD.
7. aemily Qsmiloplusms LwWSTURSSIUGL G merserflsr jpliuemuflsd  eTeusury  sumSLHSGIeuMl ?
356601 e 5G 5. () H\a eueTTLILIGT UM ES6T WiTeHeu ?
> sueriiy Gsmpleml usse LwsTuGSSILEL  GurmsTsaflar  gelinemLwlle sTaur & euemily 4
aUmSLILGILD Ijeme
= o mi'ny euemiLiy
" 95GSE aueTiLiy
= yGymGLmlermeivl
= Q&6 Lhgemey
2 Mt euemiy
> euemily 2amLs&&l6) Gaurl, H6vT(h), &(HESS6IT, LISTHSEML, (FHesLenL, GLITeTN STeuy 2 MILILSemeT 66T &S 60.
215G auariiiy
> ULy 261 &&El0 9)6@ES|EEma 6T 6860
LGrm_GLmAemmerv euemi& G560
> yGpm_GLmilemmsiul sTeiTLIg) GlFsaamm, emmaviom Feiailemmed (HLILIL L Qg6 gyjemLoliLmEL.
> yGrm_GLmilermevlem LweTUGSSE nemm  GemBhg (PUSTATSMS 2 (HaUTSHE @IUeID. LMD
2 L QU&(HEHSEMETILILD 2 (HEUTES (LplplLLD.
Qg6 Lilgeme euemitiLy
> 9inse L& Gergmer ommuil saflé GFnsmeareur giung CFsw CeT@lmuGLT Hin 2am_ &gl
MEUSS USTTSGSLD (PmmEE Glasy Lilgemeu susmiiiy sTaarml Gl
> spndl snsd smallmwl uwsTuhiSd Harrayl iuL Caoedlar @ UGSHmw Bin omm s58NE
LormHmieugedr epsuld Glge Lilgmeu swmflEsiu@ S ng.
> Gaeeiv Hlaaflsr GaassT seflamunubssiul (b & Wigme asmiiinELl LwsruhSSILOEDE.
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8. 2 oo Gaflt urgismiy LD elleTéEs.

> 2 o @efli uTgIsTY eTeTUsms 2 mm @6 QeuliLflensy LTGISTLIL GL6TETE) 6TETR(D SymLALILIT.

> SogasE oL ul@erer goag dmseemdlerm LGTTLGLmstmavl e, QEeser, Hasser, Gl
BlerammIissT, GsansE QausflGw o smer QuTmeTssT, GmrHser GuTaTmaMemm —196°C  Hyeu
soELTemeTl LweTL(hSS Was@Gonts Galiuflmauln @Gaflr masgs usiubhssnuts 2 amn @i
LTSI 6T6Tm| jempSaLLI(hiSma)

> Saflr @eonns Geauliuflenauilsy 2 wili QurmsTaeaflsr Qrrd Gawsur®h oysmgl Codu QawsiumbgsT
Yuagors  Harmelh&sarmer. @sar  elemeroursl  QUTmeTHET 2 W&  Hameuls) USILOSSL

u@&lsarmenr.
» Gomawu@n Gurg wpm uflGersemer usmmfssrs Gugoms oon Calufomasg Gsrer@
aurLIL(h\ElsoTmen.

> o.emm Gt urgisTiLy QEwmDEE WeTUTs UTSISTLILY sTrsmllsamrer oL CLsHh F6 SHLTSmED),
HafleTmsd gjfuag) s&GTmen oy dlser Gar &sub lsTmeor.

> pSsmsl LTSI sryafledt 2 mn @i Qews) urgsriurearssT serm omussLibidlarmen.
urgismiy srreeflgst Sally @it ellsnareyseafled @\(HEg HHsaHmen LTGIST &S aTmen.

9. TUsEI sUsTSE. M) LTSI Lb B jfleug ererer ? giaubenm ailoufl.

> wiiGumss Crrésasdnsrs o wlmerer Hameauuis) srourliCUTmeTaTmer LSIHEL, allengser, SasaeT
Gurermaumemmll LTTASEIL LUTEHSTILGCS LTLEY aT&SSm LUTSISTSSM serlu(LD. @leme LsGaim)
ILTMLES &G LwsTUGHISSILG\S 66T,

> LIUEY QIT&SS. ) LTgISTSs0 aearug Gasflssiu’L aflmgssT wOnl LeSTHSSSET @ LGSmiu
olleng ks 9068 &THS RGN CaLHGSM o ELD.

> LTUEY| QUeT&E 0 UTSISTLL elpsvld 2 ufliiS SeiTenio LHMID QIOTSHSH6Ten0 LTSISSTSHSLILL (D), SHeuLiilerid
nmid Ludi CuEssSSHNEGL LwsTUBHSSLILIb ElsTmeT.

> LOTUEmIEITSE 1) LTGIST 55606 U] aukid), DNA sk Gurermensy FhHLOSSLILIG\Ssrmenr.

> wruemsseEnn, DNAen o wins smar  cpomsafldlahg  qOSSIULH  amidsafly o ufifl
uetTLoGLIETITEYIS S0, 2_smTell LTgISTUNINELD LwsTU(hSSLILIb Slsrmenr.

10. GEwnens afleng swrfllitihsrer GESlmmeIL 6T(LSI5.

> 9e&s LSS0 CoTgmeT eI D 2 HTSSIULL &@Heh&Smer LaUhSSHE QFwunmes
aflemgaer 2 MUGH GlainuiLblsrmenr.

> Qewnems elleng st sraursSler shs 6, Casseaflsdlmhgitd GumiLL L.

> @EsF Ggosst UGLUMLES ILissHurer s GLmilstmesmasun, ufiu o 1 smemeaiu,
ST&L0601 SEM6ITILILD, LT SHhISem6TILLD, 6T6v0T 0l6mTiiISemeTILLD (O8I 63aTle. (TS (S)LD.

> Gewnme eflmgseT Swfiugn@ I|s6rmev wnHmin Camgwid gy edlGer’ GumsTm whgLomsar GlLmmL &6
Smelmsseaflsr g L sl lsrmer.

&6 aferréaser

11. eusmimwml — Sreur $H& e,
> smaur yermlGLmiletmsul ser, Qawsst, Hasser oM 2 MULSmET STSHTTEE (GLpals @mhal
Hf50s0Ss1& Gewmnsmsiurer (gp6ile suariiLGs smaur Ha ey e mussiubEns.
12. pievoramuili (F&H&LD 6TEITMTEY 6T6aT60T 2
> euemilly oem &, euemily Severser, Llflanm GumetTmeumedHES) miesoremuiiflgemmenr
UTSlefiLmbiSemeTLLD, L Ehsmasamsmn Bs@h Qsmilpl ussnG mieramuii Féeib srerm) Gl

13. smeur Hlai eusminied LIUGTLI(GID 2am” | 26m_shis6T euaunammé GMIINHs.
> MSoan’| osm &b () 608w 80 261_SLD
> Bb oem_sid
> Uil oam &b
» L& oam sib.
14. faw_ g eT6BTMT6V 6T6ITGUT ?
> GCoiposOsSslUl L STaTsHms 2 (HUTSHESMSNE 6Tl 261 s555H0 melsHs aeTisss CHmealLpl
Sreurs g Lfle.m sTerliLbILD.
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15. Q60 LAHEme GUGMITLIL] 6TEITMIT6Y 6T6tT6uT ?
> 9e&e L& Cargmer (pemmuilsy Geofl GgsmaGur () Ges Ggr@lmuGur Bin 2am_sS5Hh meaIss)
QTG (PemmsE Glae isemen auamiiiL sTerm) Gl
> Gaaev Slaafler Gaaser seaflmuubissiul (b & Wigeme eustiiiinEl LsrLhSSILOEnS).

16. GUGITEMLOLLITE:(G)S60 6TSATMTEV 6T6GT6MT ?
> ginss Gergmen (pemmullsy, FrULSLTE Emmuil 2 METSSIULL HIHMI(hEESEmaT @ILIN6n&ILIT6or
€8,060160 UETTEUSNETS LigliLligtims: Geuafls6ememmieGa )@l

17. 2.1 60 S(He(HEUTSHESLD 6T6ITMM6D 6T6tTeur ?
> dla euemiliilear Gurg Caeen Slaallslmhg ChrgTss S, 2 (HUTEGLD (PONSE 2L 60 SHa|HeUTSEL0
st QL.

18. ena LAl eTeiTmTeb 6TsdTSUr ?
» GamulL Geosefllar 2 Cam om yErmiGLmistmavlenl  @ememrsat Gupliu@eg eaifl
sTTLILI(HSm S
19. PEG (o)) @ememrey smiyesf] sTeTmTe0 6T6oT60T ?
> PEG - umedl er&&led6or Slemer sasimev.
> umedl er&SH0ler  Hlemerared Ca+ uesflseEmsr @lemsmorhgl LGrm_GLmilsmmevlsemer  @lemevors&
LweTLGED ).

20. gqgf)]sq&rrrr Qsrgsiflonn GMS5s Hn GO euemys.
Ileyemt QETSgIflemLn eTeTLS 6(F alems Q&rrg;gj g‘b@m
> Nflsgdu  (pgwrs wefls glelsr usmLlyser, udlfion, smiyflon, wHmd aefls WsHemr
GumsTmaMEmM 2 6TTETL SIS TG)LD.
> U euemss 2 Memwaermenr ausmfils Tafliumiser, aflerour o fengs, smifs o flewser wHnId CrismwLnm
Gum e (& sTlTmenr o flemasr GLITETmEINEMD 2 6TarL SEILSTGLD.

21. 2 ufifl 9MEEAA sTetTMITsD 6TetTeT ?
> 2 uiifliued LHmID HSSISSN STl YYD &minhs LFsSlanerasT LML LigILTELD.
> 2 ufifliued LHmID EHSSISS0 FHUL BT (WeiTGerhmrisefadmhgl Comarmdng.
> @5 nmsgie el wHmid MEEHETT UGSSMmeal 2 6Tar._ &g
22, o Wiflungyasmiy — gl @O0 eemirs.
> 2.9 pmrdlmans sersmwulsr Cufiuare] @iphmus sG0Ug smer 2 wlfl urgsTiurG. @b
gL prilemevuiliigyitd, Lesfls 2 16 Bl seleTsSle sTHiS8IS GsmerariLbllsTmer.
> 2.9 urgismiy S Henks Hspaseafllmne) wssmeT LTGISTILSNEL LileTLbhiSms).
> 2.ulifl ShiE allmerallsE i UMK &meT mEWMEDLD Us gy linIsmisafls, CgmL kg Gsmsmsnin SIThH
Lnmid 2 uilifl urgismisnu 2 mid Geldlamenr.

23. smiyfloid eTsiTm Glamebsdlsir QLITERET WTE) ? g6 3 LGSsemer aflourfl
> @ Qurmamer sehllelILRIK&E G 2 (HUTHEGLIHSE IeflsEh fnliy 2 famwse sriyflom
eTeoTm| @
> s CQumlsmer susmflasn Galagners gramn sriyflon apbisiLbhiSns.
> smiyflon ey uGdsmars Camsr@erarg. emel yaiod), alleurs Goliy wnmnibd 2 M Cammas

DHSLD-
Qs
»  amiyfleown g eflsreiun sriyfln gmenssda  Hriuinubhéng. @emer sneGumiubi Cuc L
S OETOTBISETT(S)LD.

> @8l e GuTmmeT 2 HaT&GURIHEE arhissUu@i sriyflawn gmind euubSn g @SLD.
afleurs @iy
> @5 QuTgI&sEmsEL, sTULflon JminnssSneh Gmulld GCuntsmsrariLB&ns.
> dlarseilly ugHule o maurssn LDl SSeumi, el 2 (heuTsSIULL g sTarm ailerph
QaTHSsIUL L (F&EL0
2 flemwn Car@man LGS
> o2 maursssder  6hg CETSSD  UTHSTSSLILL CGousmor(GLr  9ig1  sriyflugsred  Gollurs
aUmTUNISSILGE DS
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24. aumfls (WWESWUSFINILD amilss @\TewrLmd [Hens alarteng wrbpl QUTGTSEESEEG o qhSgISsM ST
LHnIDd emler LiweiTsameTih GG s.

@reiorLmb flsmev susmi Flemg SITEUTRIS 6T LILLIGBT &561T
LoTDEOLIGILIT(E6T 6T
lg som&serdledT lp8lL_meOlery Lyl @aWsSSHE WHHS
Gapmig 60T uliumeurt gmbesflGLTLD 660l Fleumiewsfl
GCalienadlsir Caldsn jamiaid aImg ausdlemill @GsmTLIL(HSS
eflstTeliflsroemL_ar Casarmhbsen Grmdlus UDmICEMiIS@ 6T LomhE!
&6lemenTeoT HerCamenrm gLl leoTmedlary WGsuflwr st LB
25. greund Slar suemiLiedr LGTLTD\S6IT LWiTeme ?
> 2.6 salllerorss ey GubulL soiyuiflesT 2 musdh Caluiu@oas@ 2L solyuilifiurssid
eTeoTm| @
> 2.mm GUUULL SmHméssT gl QFunms ellmgsst srammsaflar o uNflliusTngmsl uTgsnss
2 Se dima.
> 956S H& nnib setor®h Kiefl euemiiifer epevid G st Sraurmismer 2 HUSS Giige.
> smm&0sTal  sHlUSSaTem, Oaiug sHiussermn  GsTamr., IYUWSSSMS (QNSSSmS)
TSI ES &S Ipll STeunisaflssr 2 HLSE.
> LD (PpUeISID GmnhS STosSHe Ll wHmin aersHbgl uwstu@d wrE  Hnmermiseflsr
BTG &SEm6T BIstTGILIHSe CgmLHleuEI LD epsuld 2 MUSS) Qeiuu@Elsrmer.
> Qs eusmiitled @pEg 2 muss Geutiu@Gn @reorLmd Heme auearidleng wrmm QUTwsTS6T WHHS

2 MUSSH, G FTHETL QUITHETST LHNID 2 smre| Gemihammeaugsfls LaTLESSILIb\SsTmeT.

26. QFwnems eflsnss6iflsT HeTENLIGST WiTene ?
[H6IT6MLOG:6IT

VVVVYVYY

VvV V

Cawnems aflsngs6r 2 el allensSemeaTs S LpeILD LIe) HETsHLISEMET SiJ& 8w lglLIEmaLLLITELD.

Gomihs Geaail LloeliusT smrssTar daunms allmggmeT 2 NLSS) &L,

el ListoTL|&emems; GlgmetorL oL LmHmULL L STeurmisemar @npsnmuis staflsms o mauréseumL.
sreurmigefler LrusmisTT ell&ssms eaflgres Cargmer Glanemi.

2 omm Gafli urgsTIy WYanuld Gswnms elmssmer Bl BI_sERSEGS SneTilsasmeauurss
CaLil&E) mes a6,

QELmme AllenSS6IT eLPELITS 2 (HGRITES STEUTRISMET 2 (HETESE0TLD.

Cewnems almgsafld allms 2 nEssSTOL  GQUEHLETY G@DESLILL(H6TTg. @&  (Gnidiu
UMDEMS SLMSULL 6T v lpll GousLomer eusTi&Fleniul QUDmIsToTS.

27. 2 L 60 Bae0&mt Geugum’ @i CalflL e Basagm Camum @i @smLGw o ster CoumumhisemsT &Fumis.

1. 6T6BIT 2 L 60 masoam GomLm@p Calfi' L& mE&esm Caumur®

IIe|&E L Camgement eusmiiedlmhbg I6|&E L& CaTgemeT auemiLileor

1. 2 (HEUM(GLD STCUTTRISH6T Gurg) GCaLi safadlmHgl 2 mam@L Calil L &5
ePSSTOTSH0(HHS o GoumiLim(bleemem meur LT 2 (Heurs& &Sl GaumiLimbiast
Gametor(h) smesrliLI(hleoTmer. SewTLIL(H\SlesTmenT.
@@ CoumurhiseT @lemev, SHetor(h, Gour, @riE Coumur@hiser GaLil (h&sT LHniLd

2. Suprii@, @erOLMmESs 658 g Siueimnls CalllLas graursslh sremriiu@dlsarmer.
SemTLIL(H\SlsoTmenT.

28. graIrs S aemininamer e LML JyiIRIs AIFSEET Wme ?

VVVVYVYYVYY

SET0TEITTLg & SEV6ITSHEMETS &(LYAIUSNSTEIT S-S
2 QITHSIUSHST6 FletoTeoareney (I eSS,
SETET (LSS &6060T
sTSLITTeuflL ST
pH L L (L 65T & lglll eI 2a1_&LD SILMILSHSTET gjemm.
Elewremuii BSSIUL L gjsmm
ooy eugd : 9flgn ) eueTiiLg GLpTulled euemieUSMESTET euFSH 6T
= 22 -28°C Qauiulemev, 2400 aéeiv al&EGamlay
= 8- 16 wewfl Gmyd safl&smRESHINILD, 60 % FTILSLD CUTETHEMELLITEGLD.
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29. yCym_CLmilemmsiol. eueriiiniled L rilujeirer LigHemsuaseir wWimemeu ?

>

LG GLmilermev sueritifed oy miflsmem L lemevassr

yGrm_GLmAsmmevenL LNIf560sBSS560

> Emagdla Cursrm sreur u@Sulledlmng LErm GLmistmavl Nfs0sh&sILHENG.

> pH 5.4 flemeouliled 0.5 % GuaGrrenaid wHmId 13 % smmilLmslle) gjeug) wmefllLmells samimhgisTer 2 %
pGammasr QanmCoan CrTHulld Gemans Hasseflar Ay GemOsmear eppd @HEHESLTY
6USSLILOSIME.

> @eammn 25°C Geliubmeauile @re| wuagh maussl NG Csasmers saflmuliubhissin Curs
HGrm_ GLmilermeivl&sm GQUmLiL\&lssTment.

> Quupiul L yGrmlGLmilermevl (&eflstr 2 wiliiys Serenwenit femew HiSs 20 % &&SCTTIV SOTFNISHESE
LrmmiLbhSng.

> ety Qaev seurfledmigl UGrmGLmiermsivl e LNf&06E G\ &L & sTmeT.

yGrm_GLmAemmerv @lemeturey
> umed st&HlelstT SHemersamev (PEG) ewpeutd 4G GLmilemmeivul @lsmemrey CLom@amerariLbhiéms.
> f50sG&ssiu L yGrm GLmlstmsvlem 25 % s 30 % Qemajster umedl sr&SHader HemaTsemsy

mmid Ca” guwesflulle smeud@Lh Curg @emsmrey sTHLGSME,.

YGrm_GLmlemmsivL_(R\as6iT U6y

>
>

>
>

HGrm_GLmilermevl_gs &lev ommmrugsT QEinin’ L MS sueritiy eam_s&dls) suemisaLiLi(helsrmenr.
HGrm_GLmilermavlsmL aUaTTLILSNE (PETUTS SLieshrdlsr sml G mL_& Gamsuor(h giger 2 ulliiys
Smetr CamdlssLLbHEnS!.
susmiLiumenTg) Gem_ihgl 25°C Qeuiublsmsuuilsd, 1000 (ps6d 2000 s&ev aflEGeniaile maussliLBEns.
24 - 48 wewfl CrrgSlen Gae geur GHTHMLL, 2 (PS0 7 HILSEHSSHMLGW oo G&s Wflsmi, L
Q&sy GemmmLd HlspSHns.

LBy BLmenmenL g6l mba!

BIHOIGHSSET CILIDIZ6D » Booa
|¢ miemgmdiiBéasn

e \
Qasvmer 8emb sreumb LpsBsne s

1 2

o g 60
/ CaupiLinGmIseL d \
ofléaiL o o _ °
Baoven & Qe giewnBs6i ..
r Wenmeuom & 5
- ® & Slewgoydm Q&6
e Qasv&6i6i
& @ Qgm@E Ly
S
\ " sti)eisur'r. ) 56\)&6;)52
2 (HEUG6V
L@y BLmIenmienL | @y GLmfenment el
\ o o BL0s0EZ6D BLAIBE /
L]
° R L - .
® 9 . o . .
~_ . * ng) gour quﬂg,g)@jm .
INEOBEEEILL o * T mk‘/u@unuﬂmdlmm Qeusfiluiid
L@y BLmGemms.  * . ° a|floys6i

LBy BLmAenmenuL ==

UL 5.8: 4Bom_GLmieTmevLl euemTLL
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