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galactose sigilp GeNsoeSHemsd UHGBBHI. R6ibeusLeD LsHuleT &mdid
sovaimetlenn o Luriieflsy  ureld  sremLBL.  SLLFHUST  DIVG
walHemBsn Gsvensv. ealGal GhEHE Sevanseaisi 2 L LFliaiGs Gsusbeold
Sremill LML LTg. @eibeaisosod uBBiflur &ré@n QalsisusSBE @SS
aenBen  uePuler  omsD wellgh@d LMBBO UL 2 LG wels
B ab0s168 upgilwunsre o 6i@em  eubdH eIl G 6160 6160016000
aFFfleme 2 _emiTal 6 LIBOUTHsT e1dflEsmen Subel LIBHI SHBHMS
ofHg  elEb. utend SBBGSH CBHfuT BHH SBBOIBDH  SHOGHI
TS GHSH CHMULTHIGH 6I6dN. DH HT SLOWMOWE CFUISBEI.
aieniGeu PPL  gyuieumeniisen  usiuiest o LB seubHBe0 2 eiten GGTAL
LUbLUsDy  Sisvdlenen SisBiiwl 6T DbEHMS BUTagndE 2L &850
QUG & & 616001 600t &b 61 B 6M LI I3 B & Gl 66T 60T L) 63T 60T T Sienel
@eICauTeflaneiuld &® SHBBBU UL Ll WpLenLueiGem  GFIhd)
(PEMETIOUMBILTEBSED  peold ellHHAHWDB MeUHH ST allansnealTeds HIeid
usTild GLIgHemeNL GLIBBIeTEeT.

@luenselsll SIMIGHIGMST WNSHEMISGEG SIS WIBED QFUSTeD Seneriul
BITsfiiy  gBuBln  SwuTub  @evens. @eleumule] UTIbLS  BLLHFIE60
o _6EMemDWITEY  (1IpH6edlsd SBFHemen weliHs GIaGHHelsd o LGWITEIGHSIL
umrsHs  Meiten@y 200610 uedi®  susmpulsd  welleaibe o LCwndlsss
CHML_MIGeNTG6T. LiTand Usms! @ ulepJuild STHs 2 SHeNSHIDBEHI, DEENEIULLD
QUsNTHS 2 FHeydma!!
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GouamiLmib® eter  wemeial (IphdHd QETeTEBIT. Seuenyl UTTHSGBID. ©
aeibGHed FTehFd FooByisd” slen  Qpefdprr. @suelswrsd HHoHS
ellpbHTen FBITBSHHMIT meu Gwsd sllpHam ienalmisd F606ITHD
Fngmyemord eIl Lgl. FeolirashsHmed UTdHdbsll ULGLTT grmenb. SDIHemed
gBUBLD UTS] gumenbd. grmend. BFFeolyrsd el gBUGESBEH. Fmgul
gepib &Il @enlesuuiB@GID Wl fn GLEGSWD @G 2 siTeng).
Bssamzulst Comenemial Sl B Lmawenih STewil LGS amst Fm Fml
&0 GHalWeoss. Siemeu BlevehFseasit Fml Heysei ( Islets of Langerhans)
gl UBSeipen. Bemeusmet  Eeiigieden  elmIip  @GTemsnF  (hormone)
GIHBGIBT. BTD 2 auiamides o aelsd 2 siten TIGLT®HeTT, SluTiges
Gursl Geusveoomsd  WIBBOULHG 6okl 2 L ewbshisensd —Gousumngul
s wHs o LBwTAES UGSBH. BGHwuraemey  @esedlenmed
Hensnd:Gamegsi ( Glycogen) elanild QUTHEMTE WOTHBBL LG FTedlsd GaLilbsl
UGABE. Cpemsu gBUBL Gurgl i WeliBD Geusvsolons WIBBH LG
2 uurdsll uGE B
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ULTERLOWTSd  GHHUTID NHBID SMemiIBouGILel NS @ UGS Fmpl
BoLa GeuelBuimeyd Gauiu. GG euByTaib.

AHC6 BTl FeBITHUPETEENTT @siigedlonsit UTULLTE Di60evgI 2e1leLpevid
Hengfl 2 eMGenBuLTTSEsT. sl @ Hine LFFmar. mGsuwbd, “5 By Geor!
HoUmOBTESH WM Ghbsl UWLD gl el auITHAPTHHCL ST e
GCBTBHS (st UBAMITIT.

CL&FSEHT BTG alussE W e  SIMMHHIS YU ICUTSIIT
Floom  Qeligishienair. geil  QsdsC8ar BIBG  sar@fiTaEsmT?  SibHIL G
SJFTHISD ST DU BB IOTHHI HUSHLSHDS ABBSHS ST
SIBBTLRET  FBITHD 2 eten  @embd  FAmprisel  HAeomb@  Usinfule
Bevehasailsi FniFals seomiss (Islets of Langererhans) ki wrBBL CFuig)
SIS 600 aflsmeeuT s FeuBrmasid &L B UGHSL UL_L 69)L06MLI
SEMIL BlibGlsiToneuir. LFSTUD eTaeamQeusiiBied Lighgl BTl eIGnL I Lisinils
GLLuH6aT QFHDBHTHE GBI LI BelleNen. 2 RmbEhoHE Uil FHlssLD
PSB! 61PsVTD? DiHTeus @ewenil BiyTafhbsHed EmGs gBuL LT LTHT?

B6U60  BWBH. T.-HEVRIBET SLEDID HOUBTSH HEOIOMNST. Siened  &DIOT
BBUUTTSET? UEITeH  QIGEIMIMIGE 6166V MaILGH 2 aBHTCs!
UITHAPTHS BB mE CBTHHEDBIIT. petisefsn elensssNB woadevd
Am Gsnmwimsit  ( seminiferous tubules) o sitenen. Geweusten  ellpgieney
2_meaurs@Uuenal. allpSHuipid eibgiabe Gsusigw BUTasTEm®s: HHD
OUTEHLG Sb@mmuseNBe eNGaFLoTen HevkiEsT dov o 6ilenaN. Signe
BrmGrTedluiish seumiseit ( Sertoli cells) slenll LGS BT, B BHEVRIBEHSHEG T-
HEVBIBEMST  QBTHABULTOD QEFuingd BB o 6ieNHTS <y IeuTeni
semieiene. sienGon Qevehasemean Fp BeysenLen Lsuler ComCBTedwIs
| BsvBEIBTEUID CHiTEHI F60CTTHRIPmL BLITKBHE WIBEH CEFuIETed T- HEORISE
FOllpHSHD GFUILTIDEY FTghieund) B simen. :
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20500 pemngBev welld @Gevb aumpeudHBEG ReiiCenTr CHsi Sisudluwiomeorid
6160 ©_60% FSHLBTNS NBUEIENTSST SHHSHIBMTTH6T. HHBE (W6 LsOGsuB)
BThsEhD @flens Cribamss Hmwenmsmen SmssfoHgs B0, Neremen
Gupieugdl QdbaslLiwora  COBTPsd ebbmS CUaHsT SiHman WWBHEGS
allGouras. MmSSIEUH Hwpuled FTHm  Gosd FTHM LD BB
SUeUTeNTTSe - eflpoysusTed euwgk Gurud o ulit Gursr  pgusuissi
BlenpuwiGen GmULIT. aTeGeu (WHweuTaair e <yl duisd BHLILTTESs.
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QUBPEbBHHTE Hemflwen etemd  Fpiyl Gluwiy @ugmnuqm. WIT LD 2@y
GIEMLI LIMQUI LI6VaN(hh@GHEH &6 26T SLIoTeid LTHHTD @j]l_@u Gurrqsrrg;
BHTTEMHBHTEL o] 26T QLTI  IJRIGEIDI 6T6nILD @u_uJGmug)‘ SO LLLLI
QUUIBL T BenemibhEl S LLRIGDBeT HHILTT 6l6dh  HMEVEHT
BOHMMBIS @ FOWID BougsamelLTes CFTaamTr. S '
o2 LUBHFID eIIGUIIPEID 2MBHEGHS HTC! Y6T6ED asstmﬂmsgr g,rbl@f;mmemrru‘]sm
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OmTemenu|BCH” a1l FHHTHSHSHILET  UTDHSEMIOUITEL ST 6TL0SI
urpibLrfln pGmpamimst  Fmisen @Lgemgsm,&,@és@ _@J,mrr&ﬂgﬂ STGTLIGI
LOGHIQN(HSHHIOTEN 2 GHIEHLD. M P BIMI DOGLBET @I_LP G\uu.lgrpgu
UTPHSLEIS e HTD Geiiml sihoenen  pulybd EMLDEVSHEIT  LJ6VLD @gu_lugr;@y
BB  GIHHMEN  FepsHHUBLET Cxell] Dendsd (Bcﬂfemfu sTeués ain,rﬂ?
QITpCEBTD. @b GLIMBBUPL ASBEGHS STFIOTUIHHS OIDTBBLOD
BHT60HSHE &SI LMo ?

“‘Blevgel 60 @b Syeliwid CHELEL" sTaliLHI B Lenlpwl LML 6D sufl medr.

FRIBHTOSHHD BenmuwBel &HTHe0TH6 GUITmHsT CHHLD ﬁ@@gm_&.ng,aﬁ]@u;
Al G prHelil(B BIH CFIBHIH LISOLLSD LTLG0H6I 276601®. |j6maﬂfr
BDWaTE6T G  GHmensulety  wGsodluim Coaip  SIHG @g,ry@ep
utiesiiast. @eugssii  s1e0BeoTHGL RGBS .rf,]g‘rj,g,gwrr.&,g)  HRIGLD
CEThosbal o1 Blasvevaisvemsv. GUITHWI  LIGwILD (Safesmg,g, leG! 20 SubE!
Bbwguwmis eurapid GBTEGL ST CFeipeant. Fevf DISHEMUID &r@]g,g)smu.
flevl @yewiLmaugl 2 s0sLBUTT (PYHeSID HEGH UL SI6U0HmS
weigHev Garemi® GuTgIL T amd sien BLTY oaf subdl CFIbai sl L 6.

Bsiiampul HODTE6T UsOT DIy BBTHSLD B6060ITLo6D @uﬁ@umn&@m.(‘émg‘j
BTHH6IMED  UTOAISBHTSL  LFOLD @um'urj;gﬂmmmg. @(Su GBLLSHMBF
Bayb8sMy QeusuBsuml ETEH6NG0  uTDHSI @&)rrmmg@ug@j @@@&n@ngm
wréuwsiiongl. @81 GHbusSaflsd @meT Gegyweiulgib, .@@an®5g,u
HemLTellguild cpsiimmosuy  UMflerdFleud  eumipeonid. @ @@mu@&smﬂ@l_@m
QHILIY Guml @hsd sHmevupsnpuied sLilpreGe BEULSTED @u&&smam
Bsvemen.  ABHH HMeOLPeND siedien G, SLOP GlosiTens @;,&@1 G)ﬂl'_
QBMLIY GHemBUWD, 2 Meld aleuEGLD. LIsnpWwie Siplull L|£U_I6Ul. L@LD. eum(pib
| BTL 9B ydul 2 meymst HemsnHEHl il LsDpUl 2 BeyH6T  LgliguITsd
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eTeIGHI  BEILT  @heuit  Bevewi_afled euABAHWBIT.  SiGUHT @@  (LpOD
OBTemeCusluilsd  SImPHBHe. LFd Bevenev. 6T HEAUTID SN S
SIDPHEHeN. CFBaTID JMPSHBHH LB ellarfishCmhe, Hangl HSMe
HOOSHBHTE  QUTOTHS  CFTGHSSTEMD, a6  SABBTLBLI
Guemiensidh SHLOGTID CFULIHISTENHTHD FnsLGIL 651 Deenid SmeuTysasd
e enFlligerd OledeolIBLITOUSTHOYD HNBG HeiGH SOOI OB
SIBBTL B GLeKTEnewT LDamSSLICLITOISTEHAD FnfleonTi,

B&16a wrgIb 2aCr wreumd CHefi signIld HEHGIeULD.

WBES YHAUGDEGS 61 CFLWTaI LTID EHTUBTHS V] QUG BLD
UeRIUML 1960 oarBluighl  6TevieomD.  NHBOTGRTT  GHTUSTHS OG0T &6
dyafobslem GuTIps! subsTafulb HFFQULIGIETHIL sosoTeur? @mIGH Hren
Wy&semen gmu LGUTE MBS,

&6v6vly  Geugnitnisiiemenuilesr wmpliLmenr @Gupdulsd oo GHHIDLBISEHHL W
Goumein LMY sTedeUTD  GMILLI_ BeitenTiGenmd. @il  Lsnpwensy  &lsv
2 _6TT6TeN 6TelmIed  OBHTLhg Geuwlsuglsd LgFasnsn giuL Geu Curdima .
Geusiememuflel GBLU SHmepsenen ( Family trees) 1790 &@ Gusd Qs miy
wiguielsoensowimd. AsBGE STIeID BHOHTIPN Lyl Hulst ellensmeurs
wHSeMer  @Glgll  QUUWITe|  BIThsIwTeT UFEMET  MalbBSH  Heund
Sl LenoBu eleiidBimeil. Esiienmbul SLavSCTedwiTamei, Bluydleorhauwiyss,
SO SHBTH6N, SEMYUITEH6T 6160 CleusiTenst GY6nl LDEBET LISD] SID SHgenuis
GapL (pguimosd SisbeveL LBABITEST. HTD @hidsonpdHsd o _eien  gBsm
PMH  APDTEHSHUEHLUI  GUDFD  GIBIUHID  SSTTGILOTUSTETTTHET.  SYEIT60
SGFHeoThHb@GH@GS ( frans aflantic) @mises o _sen oissns Bamemtienu
HHEVBTL L (LIQUITIDEY SHdHSHeMMbaaiment.

BOWaTHEHEGHS nl. RAIMDBL HT6v S L HHG wGsvdlwiralsd eudlde b
B 2 mala fevengs CsHL (pWTd Bemsoulsd 2 6TGsnmib. SHWOPHT. G
SOILMHSESG BH UTISMTOTE  LIJEFFMNUTE  SIGHIDWIGITD,  SIBIS HHS
sSpIEeT BD BILgBGE, CoaemiflesralBe Cubdbiu s6meEnsa
6T606UMD  ClgFauimieNeNen]. @® o FHTyewid, @eevpy  CuBEBHL  Hele
Fiss’ el HHsowD GbHurelsd alensnurgds CsTamngHESEBE. b
SiemilullenBe0  grbBIBWLEHT  FHHTOLTEL, JTDECTOd Fieue, 1OCameTHTT
bIBpHEH o6 apeliml  @bSw  eubgremPuieny ellemenwimos  OQmeur
19 (HHE\6HMBEIT.

AT H61s0 BIHUPHEI ST HT6l CFeINTDUFEFTHHAMT YT HNSHI
o_melajsmens GHflurg e gwplugeiionny SeujsenL W  LpFsFmner
TSHHTIOE060, BIDDCITHET LVHHE 6UBBISTVSHH60 GBLLS  GnlgUIHTe
GBLUSGHUINTFFanauib eflsnyeli@eo  SFHSLILL_HFmBID  ETEILISHBEETEN
SV GHBIHET HTEMLLGSSMBEN. 610G LJIDLIEHT DISVGHMET 2 _(HEUTeHaIW

DNA aignib pluysbslefs oufleod uBn Brisen egisamGa ombibgietetias.
2iFl6d 2 _siten A, T.G,C eigild BT6iI@) cpsvricbsiiienn SIMOLIL] @LomIE geuGaimm
olleoBBID Gl IQHSBGLL. peMsd CBBHHESW 2Dyl LisuTHeTGsv
GuE SieTellsh YBUISHIDU| DL UISHTHES HBTewTILIHLD.
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UIFLBEMGn  CFELWNLGSEB LHCFTHMEST apeold  BbHemIoliL]
pumdemen [ DNA code) Gaflbs Oseiensomd. 6Ipgl &M alnd A
suemaWT, B suemawr,O suepasn Sisvsugl AB eauenaswin sadh Qaflibdl 610l
BILGHIL] gL 19860 611pd meubHSHIH CBTaTHEBIDLevT DNCH CLTET 61O
DNA iUl yemerub G5 bl MeUSHEHIH GEBT6ITET6VTLD. SO
BBApTHBHBMmET BB UHBUINBHTE UGHHBETID 6160 JhHMG  Fnmluelt
@enmib. :

Siemel FTHTTeT 2L 6O BUIOLBEHSHEGHE BT 6uTLOT60 g,s&r@fr&,g,ré@@tb [n)
@eimiss STl 61 FDUBSU LILL SIETIPTSSMRIBEDID (X) @D, SIUI6l |
(APTHSHIBET Dlsvevd BeIms BBepTHHhBaNGn CLemseiGan ETERTLILIBLD
@rewillo BeiE elpSHDHnSs el 6B @aim WISHID B
Al pSHHUBBSTUI STl HBe»BUIS FendHeuenl boHl STIfbeH &;rrsamuu@Lp
aeiod  FapflulpbBHTD. SiHement X BB APTHBHD 6T DIDIPHBITLD6D
Y BBapiHHD sTaiad HHeDPHBMTTH6I slends SmBullmbESMLD.

GFsoaild QFsveUTHHBSHF CF 1wy oIF, aTenten BbeH QTIHEGLD 2_SHaITS Y
PBapfHen emssiGn sefell el LBSBEH oD Y BBAPISSSMBE
QebBTeRIL. HIBID DI6V60GHI (IPLeDL el GLPHEHSHUTS aﬂ@,&;@m@t@ STeaLD
FaBUNmHEEHTD. Fmesr Lleenst sTaBTeVID et Lleiensn ~ 67601 [BLDLOGUT EB6TT
QFTEIE 6RIIETE] SHBID QUITHHS FmBU GIHILUMSF FBBIF FHSSSI
LIT(HMIG6IT. i

B IOLmHESHS HeodHeMBulmEha albHIGuT Sisvevsm GBsor &@@rra.ﬂez’ng.}
QuITpsl Beolilfley BevL CUEBIEBEI. @UGUTEH B6v5HSCWID BIBEP]HBHBIGE
GamouitsBau 2 sitenen Y BB cwojhs6 Camg @sdevrsl dmamiLpLD. ' '
seoll fleflest Buma Gamg MMAPTSH SHhidEhsiT Anfigl FEOEOTLIPID SDigH6HT
aflenenautd @ UGS LIBBEPLD Bl GLMID.

stonGeu, HeolNTflolbE (PHMT QM HvHHEG0 SreMIILLL  BIBAPTHHBIEST
HoH  Semoinley  Fnfid  TBBIOMLHCHSNT (DS HEVEIGHET6D SiewIL |-
UGS sipet. @ SO sIHHmen (LpeuBSTe LIFIuIl BOLD, S MD6D DIFBIBTLOED
Biug Y Bpapisso @eipl L GO, @eiteur® ysmiGeou|d STemliLbeidl
SIS Hhmawlemiw, GurygusmLw Y BapfhIld DO, DG DleUIF
aPwatamrs Y Poapisseo, ez ugbumiouwd  CarBmelBs
UENOSMEGIWS. “"GuHmS  elleTmis  eullH Sy wHGe”  ete
BLOAPsICaTIBsiT Qansiiandlsy oSS 2 6ensr? Gsvensow? elen GUGUT,
Fb@u mISH6IT. e
Oxford usvsemesbsIpds Gurmdfluiy Brian Sykes sisiiueiT HHeusd 6ubIE)

esdinflenen MmIeueeTTy.

SNBSS BoHI SaeibhHer 2 L UFlys GHreded aausoﬁn_@!l_sﬁl, ;500 ueusoz:n
ol omausbsred 2 EEel DNA @iuib oibs sumdulsd  ugwl
UL 19(HSBGLD.
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SILGLITSTUTEID 2 RisEhdE 2 maymLBWwny uBns 0fbaIOsTsEnD oeoisd
gBUGSS GUTWs o mssT  Giul e @sewsHsd  (intemnet)
CFNHBMD  JBBEG 2 BOYHLWNTHET  eIUFID  S_LMIQUITES  6UEH6V
wemenullsd ( web site) amemis  dmguisTE BHEGL. BFBHS 0B
OBGHRBLaTEMmNS HEB isuTH6T BT ML APHH OSTLIL OsTamd
2 mefenerll LB NSS0TID.

uenipw 2 mened LeHIBID HlewmsopmLeond @g Wiselemgelsd &rssuwiomgd
UML) 2 6(B. Sipedt 2 LGwTend UGuTg eundGl Lfwimeall Lreib U6
AT BEEHSGUIGHT  6ogH  FhIHUlT Sk Caisamend &6
CamsTausBeG We 2 LBWISIOTE 9 _6INHTe SinOW (PIQUID. WM Qb
GMB 7 UEHEHES WTHHTOWL GG FrHguwb.

LT BEHDGH CHBHBTGVID MBHBBHT?

61601 &l b 6581 L_[B T 617 uwps sLb.
sransouiled (PHHIHID @H HHUTNL
usHfend  BIEHGHUTsd  HTULIS -
Gl spuuL e FTuwl DTen &
sHenruiey FTuleugsl. Lieiest &ML
MWF  FemauliuGlL el  QFUIgsnil
LgliLgl. e (19-12-2002)
allpenlo  BUTEID HHFFH  LeuTe0
R CFuIg MUS SEWILHID LOMG
"Hb” eT6 MBI

| BT6OT HIGTTHI LTBHBHM60T
fov Bpeweld; Gpmanevd &M dullsh  Bebevg  aumOemmeduiled  gal b
: Bl IgHEBBEVTID. Hredl QUTHNTHCa Sisney GyewienL b GFsH CsusBE
o Luirdiuglsvsnev.

Gau1g) @aIGeu:

PMETAIHBUTHHOTR 2 BT (PSD HIpHansd ggsursulf s Capaghuaraian

ysaldmeomb. (26.12.03)  @m Gusst  @bens  Ugmeded  BTLIgeD
Ipbaeil L) GotaduwmedBso o eiten  Clonaid sigoid  mipisuendsglen
Bus@ermen GLTSLT.Hmod. Boisselier oibHs @@ auTIhGEH6T (PHD
GPHMBMUL TH]T UTTHHOTEIDNS  FnSUISTENTT.  (LPEDEITEUMEHBLITHS IS S
2 LUBSSI ULL UHH (PLDLEMENH HTHE6T Gusmiseien SEHLemL
&G0  LHSFTNHTEMD DB WHHL SBFFmBHe GHULG
el LSTEaD eJenenll Mb D 0SaD HEUHSToTs usihal 6lHeUSTHLD
GLraLy GuruiGFsvelwy dapslujsiiemry. Sieu] QUi QFFmedelwgTe SmeEs
wourg)! @6 Bumeim Heo smevwTs @HHTe0W BT RmaF Caybhsm
SHUIRITENT BEUMHLD FnMeulbSHI6TT6TT.

S HEHMSD. GGl DUGHHENE

‘@& Geugid (LPEETTUEHEHBITEBHED

L HEVLILDTENE] Slevev” 616 SisuTHenen oifielleHe0smen Geupid 2 sMBeLEsiT

sien 2_gndend GFuis 2 _ulflsd Sifieh] GmD, GUOLTIpS SiFH FTHBHIWLID
HTedT 6Tl sUINILML BL6T  HURBSHUBESS B WJDISSHeTeNSHI.
Gorsniwimsd LeLBemeLbHEL BuITARWT Geormsiery Fiflg (Lawrence Smith)
gleiled]  TiolBemmL  (pemeuULl l9&HeBs0  (LpemETTEUEMSBILITGBED  APEVLD
AMPHCHTHMWEL  HeWell 2 HAUTHS  (Plpujomentsd, i85  Gunp(penpenuids
BB  WwelHealeud  OQFuieomd  SMGew”  steiidlpmy.  Lnflsirerdyedt
Guprdiflwiy & dHsveuy (Lee Silver) "oioujsen BHenend &THSHHIGTENTH6NT
CureviETen OHNEBH eTsd LIpdbsl Curgl Lememsnullsi DNA, &@
AUPMIBLISTES FBUUGD Ouewisnies DNAsvw oiFGsm Lrs ( identical)
RSB HEBE DS 616ILIDS DieUTH6T BihLibes GCouewiBLD” sTeESMBN].

CUTHBHHH60, "B, QETUI" aTeiB HFBNSle CaTeighobsdds HenLdiilsd
BT eUbHl Blstip Seng BuTevBe GiGHalmal.
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UsLBaIM) BTG DT&HE6T ST IgWI QoSG BFHBE BMT6mILOTE @IS,
Umenb@D CHTIp6T LTIS@GHID BHTLP6H 6160 DUTHB6T (LPN6NEUeNE WITSE60
e Cagnid welsh e o BLSSH Gelewtl Mb sl - SYeIGLD QL LTei
Hlensvshil 61(bHHemoBU BSHBE&HS ST MBS

BIGH6T  616060MD OIS  (LPMSTEUHBTEENBGHS —HOLWTE  FLLID
BuibnilusiteneniGey  eTeMds  FnpeoTD. DG FLLIOT? Geumid  FLIFSHTLGL.
SIFFLL  APeUlD  GIHMEN U DISHIFBH.  WNH  (LEETOIHBILTEDHED
CFUIGaIT] @@ &upamend Sl  UGSHISE G  almsHemw
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lBSHWDID. Cusmienod CaHBMHL HeaujFdluITahsTCar SHHELD.

2.ellensHollsi Bousmey FHBHTEIBIONE Hewl GFLIWIN UL LEDOWITED  Sisney
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" If people born over 100 years ago saw what we can do today, their minds
would be blown. Much human welfare comes from innovation. In many ways,
it's the unnatural which makes our life better.”

(@em BT GFuiusBens 100 PGS G (psieny LImbEHTI sremruimymulle
Sianjeen web GuseIHH BimsEGa GFUIUID. USIiLmenalsCemsier weilsh
Gubum’igme@ GuBLeTe B0 HTTEwILOT &l6dI6.

6Tl euTpHenEmUW B LUBSSHILMa SCHHTE SUIBNESHE DTN
wrsBa  Semwdadiper.) b Beieppuwl  UFFHUBISET  BIEN6TW
BRI HHEIBE.

Beusit eNFT6eiT SIEDLEMBIE 616 HUIe| GFUIL 6TERTeRITHTH6M. EmisleombHlsd
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G6OBHBTEN MG SIEHLULJLDTLD.
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uglLTene SIDLWD eumlIL 2 6WILmD. (PpLrentulss Lgtiied Smbadl &1 sl
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CHBMETILIBHI. JDHEGHMBUW 66U Disvevgl Taudhl BTaNGs0 ikl BpLIemLLIen6T
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STW supmIGHHBSHI.

wallHfG @t 2 Hfssll LG &Tevd WsHGmMal. 13, 14, 15 BT &H6fs0
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omeveisn  auibpled @6 HAa DEHSH BTG
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Garehad elugomsit urFhGuUTon? (pl sh. eeiiml elbaisuTsd SHBSLLLI
UL &b elpbHent pTolsdpgs. almsHuled FH UBSEB (LWL enLsnul
BIHLD sTEIHCBID. (P DL @ HVHBHIHTED IDTHHTID DUETH. BLET6V [BISHLD
LsomsomibenTall  LNfibgl  (peemiihensd o BHoITsGIBSH. BHI6e  Lisieny
(PQEMLDWITEN 6eVMmIBTS Bl SiiLgll umFLGuToTuleT e@® (WL emLGul Hres
@@ (papeowwiten  oflevr STHHIBEH. DHsd UFFfluid ersien  Glsushimmed
HHBHLIgUI 2L smnguITHEe ool et ulst  @elbeuTh  LGHUD
Cameiimayeien  (papsevmiEleudl  sIILMELNS  ellBHHLDBa6ToNHI sl
Sywreissl LG oNBGHBE. @eIalsD sumphsTey eig) sywmefidaur LlL
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sTApUILISOMD. YD ellH (L enl @eiinfled QMBS BTG (LPENSTWLMBISET Snlg
BHTEIMEOTID  6T60TLIHI @ eRIenIDBW. Y eITed Seuenet (WL enL WIedmbal
Sugdh Baraimissd FrhHwifsvensy. SiBBs @ L emLulsdmbal @
Houenen WTHATOL CHTeDm (pUD. et s Ceupl LTG?

wells WLenLb& ewm Fmly o etengl. @winisnen FHOFUILD SHHemLO
SIHBE HOBWLBs 2 6eTH. ASHTUFH @ (WPLeNL EAT6wIH SHeVRISBTEHL
Nfdleims GUTIpg! JHTUIEID STTEOHBIEETE) DHeUaT[H HEVRIBEHLD EHTHEn6
ol G Benpwasl WwomTsCsy Uflba el Lrsy, Siensy SyewniBELD L Temriomet
GHMSHNTE  alBHHLUBID. Hemenll CursiCp BTG SHeORSENTSL |
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HeUENUIENIHLUI (L DLW FohdTangal (LPL DL 6TEHILTTEH6. el (L enL
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Bouug soBLpssl ULLH. AHMNG0 HSID 1BEID wWul], 66 EHLD
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wLenLuledmibCs% G maitniluerismeniy. @Ay &6Vl L6 B Bsv
BmseonseEnh gamlonen ell® @am Nfibs Gurdeud wwbmrel NHE
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In the Conca by the Adriatic Sea
There will appear a horrible fish:
With a face ( that is) human and its end aquatic,
Which will be taken without the hook.
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Our individual soul is the immortal and spiritual body of light that animates life and
reincamates again and again until all necessary karmas are created and resolved and
its essential unity with Godiis fully realised (Sloka 26 DANCING WITH SIVA by Satguru Sivaya
Subramaniyaswami)
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sleveumBy e elen 2 Lsvsnioliflsid  Seusit  GHTUI  DHSHIGUSHIGVILD
aBUBHBHE dmlgwl LI L SHSTIOTeN  IBORISET.  SIeUeH  PU| STVHMSD
SIFHBPHBF GFUILINIGOSY LDTHMBHIGSIT.

20eub mEEBmTenigBe UHw yHw sew®  Ligliyset By CsusdHCev
BoLOus By fulemmsd @y sewi® Ngliesd  DuSHebes ST0OHMS |-
BanGlenmenm ol (priBBul &l L&l @m seviBUglsnuls uBs ellwbsl  Llabs
Qmul cp® (eiien SiFBEH CoBulL g Sentenmeim @CHT BT 2 eiGsmed
eTe0ldh &eml (Lpeii@en &I & HHABEI. Jein? ,

Fov memi® LigllbHel HHHmeNSD SOUTAID Heuns el L 6ol

Gieii_svient_wi pUyflenwouiwsd Gsmsiieng ( Theory of Inheretance- Mendelism)
sipyswre  SuyrFAuler GumBUN. =18FH FlosETeudhdlsd FMJsverd LmTeled
2 LW &ijliys Osneiens (Theory of Evolution- Darwinism) oipSlefllésit LB
SiHe  aurHIiyd  eurmmisenTsd LIl Lflewods  Gsmeitems  Gogd 50
aBEsT aueny S8 GuTLO UlL g 1903 B6b Hsl SIHMBEG LOewiBid
USHHIUTNT QsmBaHsliulL gl

(Mendelism rediscovered). Qg3 BIBBIHIE 6lehehTen susnfFd HHLIGHEN
LIeTTemi(PuITs: SieTelabad ALTalgSSHD Lflbs STeob. Rbs HIHBBTemIH
DIHEe @TID HL 19 e BLD.

Wstterlluled suHldbs Smsud  ( Electronic age) SibHEH aUbH I 6
&meub, Atomic Age), ey

?‘&.i:
-




— | Fpay CHToD |m

JsmaSH CHT_ThaH elswibsueiidsmeod (Space age), Hewlleflles  ®MeOID
(computer age) 9IBSHgH HHsued HMsuld  ( Infor mation age). Gemeu geuCsUTEIBID
el HIUSE SHMGH 2L 60 606y LOBMID APsH6TT cUINEY BiFH B dd 2 Heie.
B606L WHSH 2 _Hell, 2 L elenem BeLev Hensouley eneushdHbH, 21D
BIBBIEtIges  SuFbusHHG0 70 euw LW  (WwHweai] @meu] GCFeis
BITBBTEIged 40 auUISHIeNL W HsUenFL GUTSTBI UMY (PIQ&EIBEI.

@&l Brsieusn] weliGaisd gBulL @bdH LOTBBRIGT WTeyD L3Sy entdenmsn
gMBUL L WIBBRSEeT.

UMD @eienBUl NS  LOBBEHMBF DiHdH  HTTeRNB6ENTs0  QFILLD
FHmepIL 6 eNeTRIGEDBTEN. DI [BIBBTETHE6NGE (PETH GUTEOF]  OHBEILD
sl baslenTed Hati® Llighall UL DNA @' el & &me 2_ulj o BusHsHse
STreoTes GUTNl(LpenBEHmeT DB HHI S HIemIbSIDTE Pl UL HeTeNgl,
B eenTsd UFbLeT SenoLIfenes OTHBMILD SHmenst elgHei GILBBIST6T6.

sogl DNA uliBev Gumd u@d Geumib Fsvevenl Bui. Gsumid 3% wrhdy6p
UJIDLIED] De0@HmeNd LSTewiLgl. obmenel Osumid alyuib. eTen@el o6 &Heit
ugbusny Sismoliyt Gurplwsnpwnsd ( Genetical Engineering) @HeneuwiiBmend
bHH Bopeneuwraiensll CLmBS eNmlunTer clmauisd SHetenel  DTHHID
5T CLUBIESBT6I.

21&ylb HIBBIEHIH LsY HFFWRISenaTS Sremieleendl. oalsGar Seielsd Lso
LOTBBRIGENsTS GBTerIH Ul IGLITSIMBT6T.

WPHHAET  Simllenll  OTBHdE  SafFfenud Fall, 2 LM HOFHME

gBULS Sl  SHESRIBMET  HyalF GFuig suwFHellsd Genmhbda Gumeiy
FOHWHMBH SHM1g, RHUHMS GUsYINTHS BTy HTEMEIBM6T FITH GHHIH enU
QL meubhFl, cpsmenulen Sisnellensit SHEBFHHI BIeUTND, HEWNH, HEN6D
FHmenwsnil G LGS SieusT HeitenaT q(h Super man éhdb (PIQUID. Seneu
616L6VMLD SleUETTBEOCWI BiNENIHEHE HleWLSHEHID WEHFEUFIULIRIGESIT 6T651@LITLON?

4L

| l
!

| Bpey Bmrsd

AlpHHOFIH 2 LB uUsubHemeubn, CHIBBHMmSWID  wiBs , GHTelsy |-

Bbs o wellHTed (D WafHeil BeV6V) HEOIGH PUL. HTEVHMSBD Fnl L
apiguyom? syib e1e BB &wiliy 2 ulflwesoreny  &elGuMFeiwT LsbEHmMevsH
spal Cuyrdlfiwuy enwdBsed Gursrd (Michael Rose) stsirusuiy

weGHenen 250 g6l 300 GUMLMIGET Ful GUTPMEUSGLD [ILLID HenbGHSH
CHFUYD eT6aTaIMM.

uip # ( Fruit Flies- Drosophila melanogaster) ulled oisuj Geruis guuieler LiFsmyb
DG UL BTVHNH STemiB  LBG bW eTenmyrn. ~“EH  sledten
LDy Sh & 600TGL_LLIGST SHTevLom?

up FUIRIEH  FTHBHMS W  HewilHdHl siIGUT oI OBHGLD sl
FMleuNJ&Een” eleiBdNSTHenT? FTHTTWILOTS UL FHDHeMeT FITFF Ul STe0LD
Gaumnd 60 BT &6 WTHHTEW. Cmred ieufHeT DauBPanbEds CHTBHBU
UGB 2 _emed Gofelaimad, Gxiey el GLmSS ( Selective breeding)
ApeO(PLD SisuBmlendl U BTevSHend 120 BT S6T Sy bEHUeTaTT].

DBHTOIH] HUBBIET UL BTeLHMSB BT6WIH LOL MBISHTHE LISTEMT.

@@ BrsT elewy e oHHD 2 Ulf eumphd Wweiden 120 sUHLMISN6TSH
HTeTL6)lenev.

SYETEV...

Bmmers eNEemen 250 efai 300 QUBL MBI Fnl_ GUTLDENRIDBS (LPIQUILD 6T60TE BT .
BensSF QFUleug FTHSILD eT6iESBI].

Bouml ULeLID (WHIMWeHWL iU 6OMD  eT60  Flov  DUINBST  (LPEVLD
Bmiellulsiieneny. @ euend eul L liep ( Round worms) 2 silengy. toewienisy
amupld  oigett  Guwy Caenorhabditis  elegans. @Hee0 LJD®I SIS
ellamghend (Gene Mutation) gBUBSHS DUHeT auiend DUewiB  LOLMIG
SUSBUPIQUD oTerT eyuieuTery Qmb Geameiiast gwpiiwysiten. QrdaTerd HaflGev
o siten 2 Lbev enwwbdHesr Gupmdiflwi Jan Vig." euwg paljFdenwis
SBULG! el6iiLgl Qeupnd smusnen Henuledmbal RICUT MHTTHS Heneudd
aubal ol Lg. @Uburensw LgFFenen welHelghl pUl ST0HMS HlQlILI
eNplbUS HBBHHT 6168ILIBH? YD 6161LIBS, st eXlswL.” 6160 FnMSulIeioTi
sTenGoy  oLTEnILITGHeUTeN CHTBBUPeHLUW 250 UeBIBHET aUsnf UTIpD Qb
SUUJ  WaNB6 2 (HOUTSNTED SieU6l el GHevhHaA0 @@ UDl Bemoras
el (HeurSeor!

( Species) . oilLIg a16BIeY FHID FHHL B 2_6iT6nHT?

SITFTRIBHHIHE HenBULB BRMHB@GHD YT SiNDIHE?
QEIH 26N

SiFH BeIGILIHSSLD.

BeaniQupssd @8y Gadmms  Fiihs Qe Cuijsemddlent G
BoLOuUDaIG. AsCa @bs SFUUT Ted@&G M Super Woman; sHewi(B
Ligda CeuemtBLD.

Fngh g Huwior?




o l7¢’Lmi), (Ba&n&v"

FHmpey Gmdaed

B GMTLD mazs?g,@)m D (HMTHD

Qg,lugs@rmaim HEML_GWLIMIS I B6oTouT ?
Sememouisd eubdH @@ QFUg. Selled BT G60
o 6l @  @edlwsyd <yuiey mHimisusomss WWF
ellet U1 euTeNiTHelT RHGHT Gewdlieledt  gHey
H6Me0  gpedimment  Gumeni Guimellsd ewFFFuIBTIOTE
eleVhld  flenst  UmSULLLD  sIBHEHI6TNSHTSD
DB N HGI61T6T160T.
@b aflovm@d Wemeoully Gendhlen  oagnieen
al@Usnes FTThSHHTHAD LUTTeneus® @b bifluer
SID, UshHemuleidID Senmibs0hhHTed  CHTamBlg
Gumeveylb 2_s6TeNgl 6T60H P UETTONTTHE. DIGUTH6N
@eet Umsll UG Henen Lgsflsaeisoensy eeiimrend @bhs ysHw  GSew
alevmidenen  elengelsd (Mghs 2 _d@bEd ABWSD QFUaISBHT6
PULSHFBISNENF QFUIOISHTHE FnLeTeNTIH6T. LeDPWs SPSHeUID Liglwisn
USHOUSBID 2 608 Huwd sIeiunjmsit. eiHHemenBuw puifd eleomi@ Hreuy
Bemise (WpomTEGey sifibal Gumul el Ler. Ustensnssit GUBUT BlenmuwiGeu
Oafba meubHglenen snl_Genm BaFmymHsit  sihHenss QUflul 6l60mIG®siT. Sismel
BBl UTDHSHTEL 6Ty EHBGD. HHUmeN Lamenlill Lsumphisst. 112 oig
BeND,25 o wigb 2 eien g Fousil CuUTeUHTLIHBSTEL STHHET HTHHETS
AmBSIT? BIGSST  UTPIL MIEETTS EHSEIOM? BIOG HL6D HTEVID. DiEnH6Y
eTe06UMTD  SIfhH el L6, Siswey BdHbSHHHHTEL Hogd SenBo Cxmeipd
WmsEGIT  Gaflumrsl!  usd  yHW  Ber  NeVBRIGHBEHID  HTIJEIHEHLD
Aemi_uisnt Gw sewi( Ligbhslitihadleimer. Eenel alETTHHTe0 CHTaimiul 1)guw
S enELURIBENTS B(HHHEVUTD DIsVEVHI [HERILHTeUD HeuBBlen  sumdlL Hal60
e &Hedl CFsiiml UTTehSTenowmsd  sTIGUTEHT BCHTsisluienaluinsd S mibSHTEID
Semey UBpls OFHFlw eugmiosd EmbHHBSHEUTD. LY DB 60 alle0mhiEE6lT
Reneisiomss Hevarh LiglisGer.

oena6uiIeT H61T 6T6AILISNEY (LpswsvL lpHeiiled 2 6iten @@ Lifley. efleomi@asenenis
UTGUBSSImBUTEL DeuBlleil 2 _me| GCBHBHHHE SlgliLenL_UTI6Ge0 HemilD,
U@L, QUHERID, &BIUD, F18, Remd eerl NPLUTTSHeN. DeTayeuTenT SHeme
augliy ety ( Class). @seir Ufleysefisd yewen e &HBHOUSHSUD B
Qe GHBLUSHHSHWWD ( Family) griboHemel. Seld ®HeusHHe0 Beni®
OeuciBGaim Geuml  HeEmeHalent Gu ( Inferspecific Hybridisation) mbenL
QumsLTLD BisLeVHI FTHHEHHESH Bl G (Infra specific Hylbridisation)
BOL GUBeLTD. FTE eleilend  "Genus' siameylb @enb sTeiLmS "species”
SIENQILD  SIEMIPLILITTHST  Felerd S UisuTsnIHel  QFTeveud @Fei® &G
FHMeNF FTHH 6N60RIGHHEHHEHMLCW e RemhiseoshHe0 BLmsy o _sitsng)
(Interfamily Hybridisation) @1 s oighsib.

Br1H6MGe L6Y auHBHST 2 _6i6Nendhd HTemiLijselr. e1lig? Hrul sl Guy
HoHE@ allpUunTer QuIsOLsememsn W BTisenend CoHIbsH sihHEH Hed
BHubEH LUl BN BTUISENET 2 ([HeUTHEHS 6m6].

618 & 6560 6) 60 &5 LLIT 60 L, 60 601 & 60 611 &
HTERSHIBTH6T. Geneu 61606V HUIBMBHUITS
9 _BubdHuimemeneuin?  weNGe  BuBens
wer  eflemen  WITQWIGHe  ellenseurs g
Bxpaifwensy. @x SQubens  elgdwimer
Qubenasd Gxfey ( Natural selection)
BLEHWSE  QuMIGUDm - Sisbev LOTBIS
WeNFHEH L SHFHIHE (a&u_lmsm&,g; (Sg,usq
(Avrificial selection).

Lijellgpieniwi SJlys Qetstansamul aensasis Gflw ey ( Law of the

Jungle) eisiunss. oimig ST Bubamnsd Caie] QFuBUBL. Subensulb
Floo Fowm H6fGs0 ellewemunG suswsll uTTLLiTEsT o sryemions CxTGsum
sapemgd (Mule) 6@ gsiip uBBle Calpmiliissi. @Hmy asisn @
FTHUD  H1pmS aedp QHoamh sTdHud Rend HeobHHTe0 CHTENICH
CarGsum HpISD.

RCs Bumsiiml BTWD BHFUD E6d SevlILGID 2 6wIH.

S0 QHHMBW  SOaThBNHHN  BUBmBEG
OMBTE Hewl QUBIATBDWTed SUBend SieNmnsisi
CGsd euEhFd BHiHaEIb QETeTADBH. B6ielHOTE EH
CamiBaum  RemiBEHE S CuGWIT  Disvevg
GBURBIBEHS San BGuBwir Bedbassotiums GHrermib
afls CoHsimsvmst @ IGLHBHID GIFUILID HBMLD
SIBBenEULITE 6 A®UUBTEL  Glsliouensd el
QuBHBHHHT dpeold LB Eenmhisen  CHTEHDBISBE
AUTUILIL 6JBLI(HEUVEm6L.

BLDIOGNTBEHHBE LISV aIBLHIGBEHEG (eI @bhs allehehTend HHHH
Bevev Gpeieunsd OFfbalsensl. oHamGsv Hei emensemuny LBhHeHSBETEN
alendsld HHID CoHaurghded 2 s GuUbLTmeulss 2 @ dhHHHTHS
B eiienmysei. Hm BemissossHeler  elleneneutaCer  HTel  Erewi(®
Bens@Ib@d 2 flu Ruisbysenstd GETewL @  ssoliyl  LIplysHybrid)
BHTED (PIQUILD STEITLISI SlouTEEDDHBS CHbHBHSISTETSI.

"Nguwiser 2 _wme_enp Gamen W0Gsfugs shpseamug sy eaib  Coseumy
aUflBEm6NLl LITIHRIGEIT. 6TIDIDTHBEThdbE RHHmdw Galslliym Semiss0HHe0
(out crossing) LBMe CBABHGHSSH 61HCB SBS SL(WeHB. CHoutysHslsd
2 e QU WTEnaNUTE 2 HIOTASIWeTeNT  616iI8m dmmll U BsiTengl. g6
HNTeNoTsGeu Hre LNeTemenT] ienTeurd wWrenenulgnien W EUISOL|HEN6ILLD
sihdll UG el  BUUmLSTHAID  CETEHILHTH 2 6ienHisd
SMHPOMTIHEN. @ SLBHEsTaN, Ssvsud sLBus ( Dolphein).  sermL e
QUMPEMNE BLSHWSH UBNY Smspseisd HeopwBa ardsaHlmuiisst. oig
SHBLIN6N. HHBLINIUIEH 6THemeIU|D GFT60EV6VTLD.




— Zpa] G0 |

STHMUUD  FTHEBND.  SIRSHSTONFHEDMLII  BBUMEG 616060606
Reoemev. @ Wwelld odeust, WOHSLD @siidlensd Hlpoemitd GFUls Hlegiomer
PSPFH WPHed WeBWITES BLbSHISTONG. Hpwswd Gy Bbs — Brewil
SIGTHBEHID (pemeoull lg auGLLTeneF FTTHHENeN  6T6ILH] O _6UTaNLI0. SYETED
2iemen @TewiBD GeusiBauml eUmeNILD FMJhHened. Hewrg HL60 sumpLiyment.
SIH RO BLBUs Hmod Heong (Guewr) Heog eurpLigrent. SensusbEnhd
S B @enF BFidhens o1l HMBHHOH G 10svsmev. sietiBou FHHLog, Flewsiig
wimeb GFUILIG FnguIFl @eiICH QsTBIHTE. YMmF ST (PHHD QBTHHHE0TID.

Gmeromr@LIpery ( Nastrodams ) eesiidlls Smibseit wellden B0 sumpasim
RO WellSH BHMS 2_(HEUTHEGHEUTE sTEIBID g6l G DiE@GeuT Campmbilerd
( Acqua homis) steiayid GFmsLelUThbHHTE CauGBIm (Wwemm @ HI.(Genyuisd
awHWIHHECHel. BHHmBUl HHHST DSBEG U UGHHHETLOT 616w
6T6OET60T EMAUBHBEH. DBHTOUH DBFHL GUetTamISEGD SLB UseSGHLD SenL G
Qeng Cajdbens B UMD eumly GSeOsnsv 6l6ilGH 2 6uenn. IABHS
&L LIS GeuelBU &mS HLLL GFwBens (WsmHBUiled HL HHGTEL 61636 6160
oo  sumpLmEelss Leiteny  @ULguiten  HLosRimiSeilsd  FHUBUSU]TH6I
(Wwwidlebseomd &8s, gl QUBUTHHEGF FTHHUILO606H60 6T6TLIG! [BIFLD.

@flenF CFibensd H(HOWID RSHIFL QUEBID sierF Fev UHLRIBEHEES
(psiTenT] [BITLD WIMYTeugl sTAFUTTHGHTLON. slearBsu BIemsT BLLILIHS wWimFmleuTiy?

{ Fpoy Cxred

QILIGITGI0T 60T HI CLPGIIGNT
LIGV [HL_6M1] 35633 63N

®Cy FOWSHFHV BL HBHID
BHBHGMDID DML WIS

UEWNEOIH  cpswemUd  Cuemienflengl  cLpEmsILD
alGHSWTFores (pempuilsy Fibasdalsiimensut?

Hmeuciigmeufledl  HTDSHEHIT UTEL UsubBHBGHH OHFbH
HMHBHEOTD. DI EWLITELTHLD  GLISHT  LITEOT(HLD
@8y elewund ump) GeusuBoum elsonesd FHHL
LITT&6IT 6TeTLISBE, [H6V6V 61BHRISHTLLITS JeHLOSBHI

Absniott Upided Liflwieold Cenet@menTes
sememiens B ClBTemIL el ( 1315)

Auinided wmb ORwor’ LMD elein &THevelr Camedamei. isusi &libgHens
@uiply BaBTe Sienw CauetiBl BTD e Canflds eurp Geusm(BLD
asis  Gaul ewsGuUTG Werm elBEmEH. oieuGsnm  ellbAwimsorer  (psnpulsd
A b mreir. @eustt @NIplentl WLGHHTC CQFTELA BT  DLLIGUITEITEO
2655 Upelulsd Oflweord esfid@mresm?  SIILQUITENTSY  BTD  ABSHS
Wpeluied 1Ifibas eNG8eurion? SeniGHHeme SIEILIIEETION Senid HTHMSL
LS o6 amIaSBIeiT HadsiT Hextenigmsy BT elBalsipe. QeosT® Gmsi:

QDS eoTel HIDOGeeN NH SO HHUPST6IT
wirmeiteflsh Subety steiml

( 1317)
SIHBH GSMHBHTEN. DAGIUTHF FoveoTUD CFLIgH OSTERIYHBHSTEN. Fow
FhHIULD QFHAWITosd Hubwsd euhbd el L gl HIDLOGeTsN. DisUEHID 6ULPEMLD
Cureim 7 BEIBIEHIH TS 6lell UTIDHH T Bl 6l6dien? Di6U6TT HeRIH6INE0
SHeTent]. UNbHE HeTeIITE SHHBE (PIQWTH.  Dleue LoIHHe0 gEHT
BrLe. SiHen  alenenBen @Rbmeniionty. oeust Hpsewen Couml elsOTHF
Qaaimeieng). eeiapEed SMbd DReusi HIDPAUSBEGHS SMF6RID  WTGTT
Geuemenll UM eTeiiamlsudl HTel. DisslT BHIFFWLIOTS (h  GlILISwT6wT &aHSHIT6
Bmas Caueiip. SLGuT Bass BHUISIe0 BemGenmn G OTSmsT
BGumgub s1eu  cramTERNL  DIGUEHBGHD HEWIHGT  HEWEMTI6L [HFOL  DIEUSHSH
Crroal sllsieysimmsit

7 WMy 2_1benlo HenendHHTe0 GHibLolesy?

aUsTTEHaI] QFTELMBHBEG (PTLITEC gnl Syenilendl cpensTUd GLesTenllsmg
gpamsiid sl hAwngionen (pemmuliBso el FbHSHBH! 6160 Y UIGUTETI &61T
FaluleiTeneny.
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efiB@  CusmenfiB@d  Geupid  umedlulsd  GaupumT®  LOTHATLOGLEOTH
o | BeBTgHWisT @sibsur®m FmpBlGsowb Ceupiur® SmULmE S STEm(LPIGUILD.

GuUBBLTTHsTaigl (pLenl LoBMID b0 U BIBAPTHBHHIBEHD SieuBlGso
SIDI0HS LITIDLDT BIsGHEHID (psheighalel utedwsnsud SHiomelldalsimet.
NHSHWDID  (LpeHNWID femiTd el BHAWmIT GuertemTa  oll(hdH g LBILoT
LGl HMHE SLLLU UBGLCUTEH Hrenr  SHyonefidsl uGSHBEH.  UTedwed
gyworefssll U LD @GraissT GHras esmGLD Gasodlsimer. (LensTUILD
uglguits ellESHHUBIEBEHI. DIBESHIBEHD DEEH HTGHHBEHD olHHs
wenLSHleiimen. @Oomsiids  almBHIBID csmenulsi @ siGsmud Glasvdlsiiment.
lGSHUDID ween @bs @GorEiseTed CEBELLGSSL ULG  UjSHS
Buwsoren  (pempullsd eflhHIHwenL Heimdl. Gbms Lpbs Lisieary oigl
Oumdlem seval onfleyd Ul Led CFThE Gamsiten Lleienem ~ Llsienen”
WTSHBeNSHEH SHTIIGOMD.

QuesisensTll QUTEIGS oL 19860 eTerOHCTTeed ( Estrogen) stewmiLBd gGLomedt
W& (WwHBEWSHEHeID aumTibSH. GUetsehmLW Heoel ey, FibHsmen,
Blenenald Hmedl o8 suBmIL 61 616103 CrTegsit Blenmbd FLOLIHSH(LPEHL WG,
GUTEHINTHGeY  eTTHEHeL W tpsnsT  DIBH  euBIemL W CLIewTemnegisyID
urfsal QUfisTEBey BMHEGL. apsnenuilsnss G HoUendd HEVMISET 2 ([HouUTdH
GEeTImsn.  enel  BIDUS  HOMISEHD  (Neurons)  BILLULIEHEUTEDLPUIS
FHevmIBEHD (Neuroglea) @, BIbys HeussCsm  capsnemulleng GHTHD
uTl lgM@d STTemILDTHms. ShEIDUS H60mssT ABIFD (PSS APeoLD
ReNCBTEOLTeI QHTLILY OEmeisleaimsy. wpensnulsng LIyHmeome LTS
@pswenib (Cerebrum) stell LBEBSL.

sieemuyiy  wpapau e uew  Opefihs  LILmsenenujlb  FTeLSHMETULD
CaTenngmab@Gd. CHTCHT 19efiGs0 DimIDHS HIPOTET @CH FTEL CLPENSTUISHNSH
Am oiemys Bamemmisennall (Cerebral hemispheres) Lflealsimal. Sienen S &l
APEMETIUL  DIMTHBHTEND  6U60FHI  cpen6enul  SIeNJHEHTEMD 6168 DieMIPHBHLI
upSeiimen. ewiHelen  cpemen  GuUemdssfended UTfHSL  GUfiHTS

BOHHESTNID Fnl CUsHseand SL &l e Sinfdh CoTensHHed o s6iten |

BIOLUS Hevbibelsll CFHTend eHEaManslald LUMTHsL GBS DFHELD
ol UISUTeNTHeT  Fapileitonenny. @bHU UTIULFID EFHenIL 6T  Hlaiml
L aills0ensv. BILDLGHERIBET @6iI@BrICL T GHTLIUBIoS] DisuBBleT BILDL
(WPWeNE6T FIHGD GrFmulel Qs gsiinflsit cpsuonsCel. SBbed SFTwsill
Gumrmeir  BLmuenwsst ( Dophamine) etell  LIGHMSI. GueiissMBso  @bsH
GLmuenLed FlguwGFlelled &FIHSI UBGSBSHTD. @HeuTe0  CousLoTHALD
Fmiiumeb GesTeRT el HFLLS HUBIBET GFWMBLL (LPIQ&SBSH.

BLE apewenl SIECHETeND GFel LHHHL WLBBID 2 HFUWITGHEIL 6
FIOUBSL LBFBE 6U60H! CPHSTL AMTHEHTSID FDBMIF GHLDNED 2 _6WTTH60,
WBOID Ml HBHTEH FLHSLOTN QFUICOHEHL 65 QFHTL TLIEHL W

Gopslwimedt GevaTmBBIT ( Marianne Legato)  siapild GUswiosmh” SyewTH6IT 6]68
gLOUTWRSHID [Hensueilsd ansuas&ﬂmrru&m B6Lem60 LLISHIEET g6l HOILT(IPHID
LoBULZsLem6D” —

{ Fpay Gmrsd

[ Why Men Never Remember and Women never Forget) 6Tanith 6@ [EIT60 61(1p&H
weenniy&eit.” dlsv FowinhiEsMBev yemtsEnLe GUaeum HBHfG Hensvaniul
Burdls Cameiaug Curey o sitengy ~ elew  ellysAuLen CeusrBEBT FamIFImTiy.
" QEFTeLENIANGI STHMETUD SieIJH6T GFall WHULFHIMED DIV BTLD GFTsL6U
(HT60 SIeJHET flFFE DL BBTIH6T, [BID CFTELMUBHBBTE LFHED Di6u]
(BOTLOBhE  aUmaGID  Rsoemed  Siig QIBSHTEID Sieme  Fifluimest
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gHUBHMSH. WHB  sleveuTauBBUD  IBRIHST GELU 2 Be UuBRF
fhBHumisen. oemousi weneis), etenen, @Llp, 2 Bmry2 npella) eer
DBBHE OoretiGL  Gumssomid. Genel  sTELTIBBIBELD 616060  [HLHSHLI
Curamgl.

SHETEUGH, LDEMEUIE] 616313 [5aM6V BHENTEU6H, HEWIaIGH, OGN, LN 616 LML
GETLES all | &l BIGHsMN6 STFTRISHIST FLLD Gubs gflasFCaibams
HBLOTIBIBEDET ARBHITD QBTHHE B, LS el piblmiseir L@ alemeor.-
usmipWl  FDLITSTILBIE6T SMHBed Lpddsaper. #so Brhsefler DiFsisei
ALBUTenssHE @flnF CFfEmassH HHLEMESMST  RSHIUIUSDEHS
 HUWBBLD BTLLEUTID SYETEL DiF THHm BTenenhG? “‘ombim® @bs 90,
‘@maus  @bdled utihs @B eaamTieCsn. G ealmpellsd 2 svdlen
@alleuTm BTG @flag Coyhmedsd SMSHML CHTHSHHGD. D6THID
aiBlo &MHID  SISHUTFIOTEEDMUTEHSHTH  RMHBEGL. HMLIQEd  SieHILD
EMID GILISHTEMIDHTEN Falg GUT(PLD. GHBHOULD BL HHILD.

l(BurrurréWmu_l'u Gamwielsd ( Somerville) wodsd wmHaien MWSHE OHSDHI
AHGHeD oo FlLSSHB  Gumrdflwy. oweufler Smmio ug
alehehTaddlar SBdHd Sl (PAGaBpL GremiB elboine Eenahol
Ss060HI @TIIH (L DL HemeT SensiidhH @ (PHENULISHNSH 2 (HeUTHG
AUBTGID T ABIT. BTl BenGHd Fapflammed (PLLT6T (hsUST 2 6muslmired
| sr6t1LiiT 6T, @mIBH GlaFmetteagy WITGT6IL LIT(HHIGEIT.

2600 @ WHHBINSHBU  CgTAFw.
aioiBen  BIDLBHHTe <u®d Ceuemi(BLD. elbg
@eveomoBeoBu  (prenLenw  el®BSS LD
MEUBSH(PIQUID  6Te0r  [Haplilds  GleTenmiyabsit
GI6TLIG  UsnpW QFulg).
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o MHsEHHE CETeromTéLLoey (Nostradamus) ssiiususnyd — QEHFIHSHEBEWD.
BIamml Suembesl @ (siten] Lgmsiied BITlg6so sumphsd @m Gwnsl. e
Wpeiamtl 198wl 2_6vdilsy HemL GUBLIBUTHIEB Lsv BEIDe|HemeN NHd LGHeTaIrs
sBHBHIB FaBlWeTenTy. DeuBslsd 60 HLbFH N Lenm EeiTgnIDd Liev Bl @D
6160 LIV [BLDL| SBTTHs6iT.

wals Basbmad o ulflsy @fsdwre Homo sapiens (GammBom i fwisierd)
6160 SIEMPLILT.  5J6LBeUTMHL HHFH 2 (He DML 2 _6DL LIsU] 6T6iILICH EHed
DTHSHD BUGWD. 2 Fler HliGsv, FMHFHa BHBHHC, pdHals
upwsiGe Fpy Fo CoupmurBHsiT SsufHeflent QW  EHBEHEVTD  BYLEITED
SlglienL Siemliy @B suemawTens. Bbdh HIBBTEICL AHHMBW RPHBH
2 _HeN DL BUITenTH HTemrd Fnigul SenLdl sumuilil] sienl  GIHTerOMT
GL et  ampSlugeitenmy.  @uBHACWITITID HIBBIsHIgBs0  Wweflguied Usv
Hlemeruleviigbensi Osmewi_sTa  aubdH B o0 Seu] GFTOESMT
sILILIQUITE o6& SHeil Ul (pwBHuimsd GsusiBeuml alend HTUNGIMIGEDETUID,
506 DeNHISMETULLD 2 (HeuThoHlamBsmm 8% Bumsipl welld @b 16w
B MIHN6ND QBTEMILHTH oS alBHD 6erdSmTy QBTeromTGL L6, [HTsnIT Ml
QUBLRIBEHHE (et GBTab@mTlLIed  DisuTHemend HMIbHe 616D
Fopsld  @eip  Cweng  eeeyd  Guimdl sty  YSLDAMH.  HIETHI
SUBLAIGERSE (perer plyflsne Gurluiwsd (Genetical Engineering)umsns)
sleled FibadBHmett? ’

@Bur allsugrusbsaienpuliGso sHmeuy allmeHd ( Plant breeding) Wms sueniyiiy
( Animal husoandry)  stsbsomeumppiieniBe LpULflewe GuTBluluwisd enswimsmu
UBEBE. DBHH SLLID wells FapssHad Uplyflsnw Gursuiweisnss
B WTEHoUCsH.  stemiBeu, GBHmerdmmGLierd Fa@m gbmmiIs  OEmeiemiL
OeuemnguiBs. syeumsd  GHTOOBTELEN @ UFFHULDTEN  HHEUTHEOU|LD
SMHAMTT. welldh Hemeou L st 15eTBUTET 2 1 evewlIGUITEH Snlgul CFFH60H6MT60
AL’ 2t ensowsnLwl BfiGsv sumpld HHemowenL W Welld Hemd ( AQUa-
Humans') geiimitd CHTeiimIb sTeiasimm.

In the Conca by the Adriatic Sea

There will appear a horrible fish:

With a face ( that is) human and its end aguatic,
Which will be taken without the hook.

(Century 3: Quatrain 21)

FIHHUWILOLsH6L 616513 QFT60EIHBEIELEMEV.
eTgl 6l EhEhTeMB6T eTnBHIID QFWIeuTTHsT. Lisitenen e GousmBoOLOsIBMT6Y,
yemj&d  GeuewdiiLmb, (pLenLenl! albFHieaITsd HHBSLLS BHemeuuisuenso,
lhSHHBHS HmUML @il CHemeuulsvensv. uH6a1 GIFZOYD FTHSWID.
Wmes  ajuy ( Animal Evolution) BLbSSBGHF Freiprs  GeTHUY
Genemlibeenst (Connective iNks) gnpieuniyseir.

eeeee

! Fpay Bxswsd m

PLbde. BT @QmeNd Qgmeiesid Feoflen  mewt  (psiiBan  allsomi@ b,

L oUThBSHA.  Semel SISO sey  ( Archeopteryx)  etsol Ul Le.

OB BenewilIsHamel siasnen GeuGmmsiiminsusv! Gulsordserilsy Goumui L
@ yeuir(B RenmhisEHHE mL Gt SIMLDHSE Sisueiyenih B et 61 651
AuwevL |BemenUld LETEhFID OEBTEhFId &M HuspalBu &g OsT@Bl Genswill

GeleTeUTaID SUbBEI BIBEGD. U0 Siewed GHTHIIL FeneIL|HH6T Bis06V.
alleuTBIg BIHI G 16l Gloueeumed FhBHHIO060MOED (LPEHEOULL LY.

Y
(QeuereuTensy QFsTHI LISVHENEOHBINE DBITSH Eeienid Lpensy earCm
SempliLgl  UfiGTU). o missit (e OamenngBsy  Pewpuwis  swniflw
UBSEDHLET suTenld SHmbhs U @ Gufiu upsne subg Blemmsd HsnahHsill
Gumul PiBs I efHenT! S, SILIQUITET UBHEISET & HTeUHSHE0 |

oafalaab@G  UBmaIWlsnSHEGD GHTRUL SenewilIbHeNTesd  HHBHL
ul Ler. @6s Gumeiiy @eiisnip LUsv GHTHIINsnemilLbHeT sumpbeHs. Goguib
u6v GUITLD &) 63T 63T 610 &1 redSluim QF w6 &6l 6 & 6001 & 611160
QuorCamg@nfibast  ( Monotremes) sinlulpébs Il LT, Gevey  2ereuss |
Curesimy (WLl ewl GBuensy. (LpemsVULlod6lT GLITEIMI LTeUTL 19  6UETTLILIHE.
2 | sllsiugiiiBev wuly sremiiLBEBEI. (PHsOULL 10 HEHHEGHID 266166 S EH D
BenL B QHTHLLEsneILILHHeNTHS HHHI LB men.

BECasTCamFwnaiGey  suBBiSwr  ( Latimeria)
sigid eflemd 6wl ST ILGAEMH.  SID
WeoNemd BISHTUTTEL clpsvld FoumHlbHmHI. &6t
wrys SIGUTIE sTevbl] @UEmIE iUy
610G  (pelistiaUlll  6TEVIDL}  SIEMLOLISHLI 25
SHmHBELD.

BB alensas@n BrBurs (Tetrapods)
alleUBIGBEHHGHID OHTHUL QeneWILUTES HHHI
Sonyssl. SHOHTEUY  SRenamilSeT  FaJliyy
BbLbPH LTHSHMUWES ST (HUMGULITES  6165T60T6VMLD.
HHC6u OBTerOEWTGLIDeD Fapdl Wefls (LPSHUPLD
Uelleng 2 L ooib Gameni @ alevnhid SmUug
FrHHWGLD.

3iF 10aFH BDNHHSGHID eNenHIIBEHID OHTOHUIL EeHIILITS SHENIOUIGOTLD.
AqQua - Humans ersiiugl Byeurp welld Sed sTaid QUIThsiT LBSBSHI. S6T60
AHEHTHIY FPemewiliy FnJl] BLHSUTHHMUWIS ST BHUSTH  SIeDOWITH.
s HemB60 2 [HeUTHSI L L HTHEE DHeMDULD.

Dmbam Semsmend  &H0HH0  (Cross- breeding) QuiBenswnaeyLd
heDL QLIRS B&HI, SiUie APSULDTHAD __ Hwl CLmISBEH.BuIBensuns
BOLOUBINSDBEG CHTlaumIslpams HUw 2 SHTJmID.  GHHMT  Geiiml
BULMBHUIL 6T LW DHT (POl LOBBEHT ebaiieuTsd HHbHSL L ULBGSDEI.
@seneapeold g Heoldemd ( Hybrid) Umsapal. SsseoliienliingsHems0
BLOG FOUBS]T CHeumyd SIBUSOTE 6l6nHGHEBSHI. ‘
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g1 -simeemLo Gsmemd@ Sifluigl
AQBTH HISlg afu® weuflL
HlgHem  UH6NT eumeiene @ Glsmen
supaien] Luflsveusd suso(penm UlenmELL.

1Tl SH RMD BLHBHNBG! LsmJFS CHemauuievsnsv. ChHsmaluimeng)
FHe0bEasiien B  Denmsedlesr  alpFed  wlewLwBo.  @mGsT
Bapemsuraisnel 6 (pLepLWLD, weiflg elbasie|GLo.

et (L enluiled oiFs Smeyswt 2 sTenswoT@s  eflhha L. Sis
almepHenw ol GO up allpdHHmut (pwBdldseond. wellgd allbgisumsd 166
LML  HHBEILL  DUBHL IHHmeNd CBHHme FMISLOTULD,
FISHHUOBBSTUWD  Selimy  BMD  HHHBSCBTOT DI HEmeudhH S Hm6
BOLPHB  FTHHWID oTiimId  SuBsnsmen@s seipid  @eianitd  Flev
QUL BIE6T GFsiis Ulsiien] gnmieusl Feugrsmysnrnd. @UBUT QeHHenswl S
BHUHHMVL UBNlE SmHHHTC0 7 ap®B sumenuwl” 6lsilF CFTEOID DIFFTHE
FRIB6T Flov sUBLBIGeTNEY 2 0% UTILIGsY auTIplD FeibOFHTND DIFHHHEH
ol La Bfled eumapd el @emd o meuTenTed iF ey DenhHHHE
Gl HTCe 1B "(pWiBF GFUT” eTem PFTOUSIUFZIL 651 HF o FHell Fml
B6LS (LPSITUTEVTID. SHeeNHID SHBSL 19wl (pL smL ellgpdhgujmid Gurgd Aqua -
Humans @6}l 2 (heunsHsd sOBUsHsiiTg Siepowitgl. HiGs gHiulmidsol,
&L BUF, SLBFERIGID CUTEE (LpemevUll IgdhelT  auTpalsbensoutt.? misnyuiyso
apsuld GeuTFbamalevsneowin? @Gl lg Feilml GBUD BL SHHellsvensowim? SiILIg
sTeiImTeL edh @enpld HMmBs sumpsomd HTCe! omBs GrTerv@mm GLLsrd
ST HEHHS @@ CHralsd B 1y Gl svrd HTGeur!!

WneIBmIGS@GD  omsorhBBD  Hrer @8  Quirg  Beutewid.  mdbalw

fiﬁ’gn@, (tF 3 (V) !_

LUGIPE ST 6ToIb@G0 1N)Td Sisenis)

BIeVIQWT 60 @@ LITL 60

uaTidampll LbSHlsy BHOM g HHBBTEL
BSIBBWT THSTESH ABSSTH 2] dHEGHIHT60
GGl QsBM._(Bdh HPICUTEL HemeLHSTHE
OFsifflenswir ar@Llo Fealda

(257)
BTG SBUTH DSHEHHEG DIBHHE aIbDwF QFTeOau I, LIBlSEGHD |
DTG  GaTlguisdy @efiw  witiselulsar  FTBlener  oaBBIEUS! |-
Cumeon@d  elfiLG  @He  QUTHET. BbS SenalEIbGHd Coeuelons |
BIDOAITSHET LISTlenl W&HHH HMe0D eiiml 6B, [HLOLGUTHET LT HaTLO606D
gmEIGIT(HLD HTehl. YmSlsudHFHed @ U Qmb. ' To cast pearls before
swines' ereiUTTEeT. Semmed @eimi? v GE Camuilsd slds @l
Beusuitigul &TEVLD 6UHE CBT6NTIgMHHBBSH).

6ID&Al 2 L aumIILEHeTGen o swia|dbameveuruie U@GHsenmaEil  Senglisnu.
#ys0, FeopWll LB@ID Bpud HelThsd LFsTen 2 miiybssT wreyd Gamg
BamguimsBsu sreulILGSeBsr. SeiBnBiGso siogl @ LB GHTHeUISSHISN6T
PeauThg QFuw yGrmesduw Memsouied o siten @eim WL GO GUITHIOTEISHI.
eleilBsy  oBenmwG 2 uflumen®l. @& GFUBULTS B  gBLIL LT
BHBWSH 2 _Heu  (PRQYULD  6l6elB  Hluigd). oemed mHAW  HHEWHHEHT,
BB 60THS) B  Qu@pbuTEenowrer  BTBHeNG  SIBIGHIE6IT
GamHBUL TenGw Apliys@G  Guisoreniod@ld  yHTenr  Smreniuing
smwdamg. QeupiiCy ApPrsd QSTPHBULTaI LT  WTHSHTWD
Owsigsuayl UGl wenm (dialysis) cpsold HTHGU LIQHHEOTD.  sJeneml |-

Simoflearelsd  wrHHD 80,000 GuoTCHTT  SMSWIBY  meuH)
WSHSHBETHS STHBHHBHBITHNTD. CFem UL HH B0 24,000 CUTHEHHS
SIBCEH SMSWTBY  WGHSBHOID BoL  CQuBEpITeng  syewmsd 6,000 |-
GEMLTENE6T Uemy  HESHHWITEN OABH IBIBBEIBET SNl HHTENLOWLITED SBHSH!
GILLITH6NTD.  LOTBE  DRISEIGENT BB GHH  Gupsugs? SMmBs gl
fpprsl gFFene o 6lenalTHel HHaol FTENS6T  6T66UTD.  SleuTHsiTledm
2 melleniTael WTJTeug SHTITEMLGIL 601 S WHs0 perlensis QEHTHHS
WeliisubBHTs0 LITEFFmen SHIF FHSTUUD gBLBGHBEH. UTe0 6itém epeiim)
WrGFHT0W o siten @HWID, FIed CUTEIBNIG@® B FTHHWD SsvensoB.
AswsFHeo @b CerhluTTaGenuwsind Bsubmesd CETBHs  eTalmHID
(LPSHTEUTLOML_ L MJ&B6iT.




| Fpoy Corsd |
alusaibaeisd @pUBUTTHeMe SfmEREmeT 2 LEWTEUILSDBEG DleuTH6i
2 mefleit FwsD Gflelss CousmiBD iEV60H JieUT (P& L 198Ul HTeD
AUPRIGASTS  apSHH  cpeold  GaflelsHmbas GousmiBo.  SILLIQWITU 6
UG @BACIT UTDAISBEG BRSCHTHAT JIBULTWIOTEF FTd DgdHHll
UL Geusmr(Bid.

BB eulfl. e (PLevl s Haubd Hevmissnst | stem cells) aphdus
mEUSH SIS 6URIS (Organ bank) QeIBlens &_HeUTHGHMSE]. I FTRIGBRIGST
6T606UTBL  (Lpemenls Hewbd H6v PUleNdE (WL (Bd &l en CuTHSleims.
HWBH BURIBMETH Heflll LBHH Curegrdsa sml shisefGn almHalun
meuGHGH  BHemeUITeN  DIRIBHIEMET 9 (hUTHS RS eUBEEHeTsD
mUbHGHH  Copmeuwner CBIHHsd DmIE  IIBBIEEG o LBWITE G560
FrhHWBWL. oemsd BUBUTNSHEHGH iFH Ceupid SeaeuTEBal B HEEID.
Sl saundHeeien eHTiD, ogdwsd eurdHsellen FHSITUL  UTHUPLD
AHHmBL  YITUFASEDEG (WPLBS SLDLULITH S GIer.  6l6ulgld
b5 BIBBIEE (PiasBG6TCN @& FIHBWTHTD 668D  HHS
AL peiiB. DHIUHIHGLD  oletienl  CFUIUSTID.  PUINTONTHET  HIDLOT
BoUUTTSMT? me OBTHHHHI BID HML GBLL G 6160 HWIL D GFUILID
LssTns.

2 Hal emCsulmbha umEIBaH  UTHHIS6T. SyuieuTeniast 200610 SyamigGsv
ST DMBLOTHBHNS (Xenotransplantation) engd  OEmeiTeuTiTaeiT 6160
TBLDLIGOTLD.

SIBTaugH  Dabem®  alleomdledl  SMBHMS  DANSDMISHEGH DU
IBSHHGHTE  OMBHRG CFuiHed. @6ty ausdY LSS  DIBIBRIGBEI
APBULDETEN  DIHI  FTHBHIWIDTHEOMD 6160 SLUIGUTENT  HEOI(B6ITENENIT. 616060
(PMeVULL 19 HEMEBHID SIfiSmIHsT Slglilisnulsd @y wrglfluiraGs mwbs
Curgdleud ueiBuleng, @Rswid, HAWBFsh, AIsL WBHID HIEDFUiTed GLIHLD
SienellB@sv  gremenm  (Lpemevuyl loseflendlend LTS  wellselensngd  GLHLD
SienallBe0 sl Lenioli, ufliomenid syBwieuBrlsd @eHAGlLMID  LsTilenuid
CaTeusB@l LyHTen STTLOTUl DS BEHI.

FTHMTeRIONS  6logd 2 L ofe o 6B Couml SibHwW 2 ulflermkies@emr
BB FmIsGenT o I GhHBHTL oGl BlewibTd OFHTghalullsd 2 siten
Bempraseonisefsy el@aLiorenr T- Seomimeir 193 Gummenr  a1gfsenen
2 _BeaITsEsl o LUGhsauBens Difdbs eIl (Wpesiud.  SIBISLNH
BOL UMD Gumgl TBEBL LI L. DSBS T- Sevhisentsd (1pBmretal flanddall
U eflLsord. BHenenCu Gewemud Biymasifiiig

(tissue rejection) stei&GmBmD. FPIBHIS SMISLTHBISlE CUTH DIMSLD GBHEISW
o melenflLd @mba GUBLIUGaSTEL Bemenwl BgTafliny  GumD SieTe)y
GMHBEBSH). 2L e Amriy&H6MiLD Bmbal DIHIBLD GuBLILL L Ted

QUPRISWNIHID CUDBITHID HRBHIHBET @haEIt CUTHS migul FTHSHUID
GumL Sieallsd o swbi®.

I 1
!

| oy Gmred

 OIWSOTHMIL W SIBISMIGET WIBH QFuisusruis (pHelsd Dened @HHI

| Bumas Fmlguishe slens GHfibg Ulsisn@r wmBpn GFWisutisst. SibHIL e

@enem Bgrasflleny HoL QFUIISBGSGFW EHHSHISMOTLD QBTBLILITTSST.
Bal 2 _ShHHs060. BIDIHHESHIGHET LIBELITHsT siHfEsT 2 Hamalmsbs HBHIH
SN(BSHBEMLOWITSY  SIAIBLOTBRIL QUBBeUT FrHTIem CHTUSmETCW  HTmIS
WWITSHeunyras 6llBeu.

19970 oyemngBe QLT eTgnild GFWDWN UL 196N (LPEN6TEUNHULITEHHED
(cloning) cevd 2_HeumeHa 2 _sudlsneanCu ailldbs maudhd aLOBTBEVTHMSF
8ambg PPL Therapeutics plmisianid @eianid @f FToHemen [HEHhda 2 siiengl.
wellys MBIl CHTEHES (IMmmune system) ueinsiuflesr  Eensmuimissnen
BITSflebaTs  alensWITst U @GLIQHENET  (LPENSITEUSHBILTHBHHT60
2 HUTHHF FrHenem UL SHsTongl. UamuiGso GGIA] etapib LIFLDLIED]T
SI0G Gaim 2 ew®B. U ugbusmy v dlpha-1-galactose  eigmitb
GalebsvHm®B UBGHDEMEH. EelGisusvsvld LSSUNe GBS Heveimeed
o I upiniefsd uyellds SmewilLGL. SIUUTIDLNT S0 s HefiBs0 Elsvsmev.
a6l GHMmBH Heveiidmeriles 2 1 LFliefGsv Geusvsold STemIll UL LOTL L TS
BsuGleusdsvld LBBIWT &ISGID CeusbevbABEH @HHHI. el  Lisifiudes
SMBD  WwelG@Id@d wispl UL 2 | G wellg P erbosrE:a)
upBPlungrer o 6iCsm aubgl Al LGl clan clemieni FFFoHme 2 ol 6
UmOuTme eidfleenen SuEd WLMBHRI BEHME PSS eIB0D. uTeud !
SHBGHH OHFUIOT RbH DIBIBIONBH HH SIQOTEOIEISHGHH CHMOIUITEIH

| eTaiiml. HeiT SLemwsHwF GFWISAMSH. etei@eu PPL  myuieumenitssit  Lisiipsiullsdr

2 LB H05HC0 o slen GGTAl  UJbUm] Ssvdlensn  BHBBIW  Ledr
EBHMS — CUTagldhEd o2l HHHB0  cueNTHEH  sTemiemnildemnsdenil
B Ef HEleenenT. LlsenT Deme @elGeuTamilenand &HH SSHBBLU UL
ety aplemL WisiiBenr  QEaubd  (LPeMETaINSILITSESD  psold  allHHHWD
meUHH DH6H elemenauTd BTG USBE GLIgHmenll  QUBBISTEneiT.
Auueiiaeiell SMISRIEN6T WWENSHMIGE DhS LTBDBLD CFUISTEO Semenu
Porsfliiy gBuGhd Surun  @evemsv. @eleumuiey UJDLS  HLLSHHE60
2_6GTanenloWTed  (Hevlsd @Rpemen  Wwelldsd GImGHefsy 2 LBuTHSHHI
unrdhg  Leten@r 200810 ouewi®  suenguisd weafsabd o uBundsssd
OHTLRIGeuTTH6T. UTeud Usif! 2 ulenjuile &THe 2 SHedEBEHl, 2MEnETULD
QeSS 2 HaBma!! ‘

g Cursl B.of BH& elmhHH T  aumBBITHeT. STl CsETHHEs
el Foll ey a6 BGMID. “ ebGU UFaUTUTsHemsY SieUhEHEG ol
CeuswrLmid“ et wensnadl (WPHHH GBTTEBITT. SisuenFl LTTSHES CBTLD.
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\  Bpay G&n@i)jl
aMBGH OBTEhFID Feulyrsd ee GHeNSMTT. ReuelHonsd HBHHE
Al (phHTeL F608ITHSHTIT @HeuT Gwed elupdein Sienalaisd Fe0CITHID
gugnyewons afll L . FeolITEbHaened uradall Ul GLIT gIrenD. DIGHeTeD
gBUGLD LTSI gJTenib. gymend. GFFeoBITsd 6Ly gHUBSBE. FenHul
agib &Il QejlenLuiBE (e Fn GLGGID BB 2 _siengi.
BFsmzuilullsl Carenamisl Senl B UsnsHwewih STewill LBSsmen Am Al
&V Gellicodel. Seme evehasallan Fyp Heoyssit ( Islets of Langerhans)
ool UBSimen. Demeudbnenr RenFsdsn ergmid  @BTemenF (hormone)
GISSOMET. [BID 2 smigndleiy 2 suelled 2 6ien OTIGOUTHST, FLOLITL 96T
Gurgl  Gleusbeoons  LOTBBULLEH  6ogl o L eSWdHERIBEHHE Calamiigu
sh@ml Hs o UBuTAEEILGADS.  WGHuraeme  Gaisedemed
senenaGsregsi ( Clycogen) sianild Gurgsntag rBml Ul G Fyeds Goudlesl
uBEBE. Comemeu gBUEBL Bursl SiE WG Geusbevlons  OIHBBIILLH
o _LBwrElsLuGaEBE. Curdlw @eiaelss @rasl ULTell LTsd l@gauimer
Oleugbeuld  SlewevdCoHTegeniTa  IBML  LLTmWWmTed  GHEHulsd DH s
STILLGUSIL 6T B @ UGH Fol BELer GausfGumead Gauwiub.
B&i6en Feulymmd. PG Hmeh FeLBFTHWPETCETT Eeiigiedlenst EUTULL TH
Slsvevgl eadlapeld FHewsfl o eTQenBUUTTEH6T. BH @® B LgFFame.
amGsuD, “g BHIGm! SeusmeowBT@H wWimD @HSEI  LWID T 66
UITHAPTHSHCW HTen e QEBTBEHS (e eumAMBTT. CHAHGHT B igGsv
AlWSHE PUI6)] PENBENET  SHMATHBHIVS SpUleUTenT oo CFUIGI6TTET6mT.
gt GoobFleECsr BB ererEifTEenT? SBHET (G DITFTRISBD ST T kIS
wrhm maGHHUSms ( Q@ elevmdsl DBsHms Cabnrm eflsordamiss
LIBBIHEL) mBSHfHHIT6NH. DABBT g6 FeolITsED o siten Remb FWiradein
Feompdbe usiluler Gevehaoailan FmSad HeoBIBET SHIS OIHBID CFUIg!
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DIVGH6MeN eTeniTeniibeonsd S L H S L 100,000 s@b. RmuUSSH BrsiE GFmg
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ulLmeond gnl Seupmen  Lysmen  Gemflsd @edmissh Hyemeu@uw | Sex
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Quupdmritasit.  Gueemlled  UMTHS  HTMTHSD  iglienL.  HHGFU
BUSSHRIBEHHBTE Wl CFeuaIlSHGB FHeH UHHCW. SFHME (LPHIEND
alengellsy gL SITUILIL|6wTH.




I |
o Fpoy Gxmred |

2.6pruiwisd  :  wrenevdbEe,  HmeEH6 Gureiis  @eImsD e
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