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"ATGC, the alphabet code for the nucleotides that are the building blocks of life. Minor but
consequential, changes in this DNA coding can change gene function. Researchers have long sought

better ways to edit the genitic code in culture cells and laboratory organisms to silence, activate or
change target genes to gain a better understanding of their roles...

...Recently, accomplishments in genome editing across biological disciplines have been so
remarkable that the method known as clustered regularly interspaced short palindromic repeats or
CRISPR is science's 2015 Break through of the year (see p.1456).
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FAmYT 7Y U | Siwd wEmEh 11R11
IR, fides, Syes, 9% | JaIr G5, UM, @S |
%3 &L, & ME | Ut aieft 112011
& SV HiA | hodde 9§ SHEA |
TTUER] <ot foge | I STRRIERR 112211

qTect AT YGHT | 7 TTe TehHe! gyl |
YETR ATET STV | JHETEEE! 112311

- o1 [g o,
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. =Endieg, Rur/aesr /o3¢

IS A T Hed T, ITEATeh, TTEATIeh,
Torameff, fornefiht, Heer wd e, HHR @i
Tfor iR T ferea Bfdes Yot <l

3t =1 fearean fftam wardmsiar s
ST JTeASTAEH ohel T T el T h&e AT
H WEqUl STEUSIE! 3O AT, SO HeSur AT
2T G AR TTEN AT 7907 o AT
T TS AR ST HRAT QRIS S oo
Had M B lged qMiesl. 3HH a8 TsT hored
S T SIS T TR GAR Ge—auige e
A IR, T I TR 3 Ta-TdH uIfgdra
HRIHH  TSUTH T Shefl 31M8. G. S.T. TRGT
T A I T T TSI qH-a |
TohdTa TSI TR, U TUEtE garen
ST ITE T T G fehall TTmq et
TEAYYH el UTfgld. 1 Hikdl =Ml HEMT,
Aie TRt g, fiS I e ke M =
TR ST ST <3 Gfaen fFmfor s
T TEHET T 3T T TE 318,

T TISE ShiTd ST IH =11 9 gier=n
@ FO, I R A O U T
MMM HETe Yofie geged a1 ThRyge 3W Tfeet
3. AT AT TRAR B TId ATETS T
T B whR Ffvaas e 3@ wen fovaw
EAl. IO B TcHEITd JUATRIAT HATIUT ATTHERMHT
LR BT S3ehe hUATETS! hIal § eI
T Bel! UTiEsid. TeTel 3RTE) SHishaieh Tt
S U RN TS alt g AT JNEH
T T SR 3R, g1 :— GATehl TATATSAT
FoUe ATTRY, TEarT=! FHam qresul, STTae aier s
30 T Tl TR T A1 7 Fehel W1 SI0T
TA: WETER 7 0l 9 O hild 318 T el
HreATER T 300 3TN S e W sl
JATIU Fa Hid Tleell al a1 Aaan @ri=n
T AT TG ST F~dT SR (SUATETS! 3Tead
Qwawr{zm%.

(" wardsa e faeh R afi sf. s oheft aish Baw awor )

AT TS & Tl =T 3T
feehferamendt s o gateRr e sferer feet
T A BRE WIS AR, AT Fo TR0 e
Hiceg Tleel TTfeSl. AT <M= Wl Issad
IR Infor T S IREMEN ATt W
aeroii 3refte B, < Ykl Afaer [euur %™
R B T WEHE Ggl A1 TR THR R
HIGSIT YOI T8 ST 1= STANT ek ez
AAGRAT e Saame) 8 oTe, & aTed
R e 317 T8 3dg AT fasAmET 9w
HEA 3Fh TN HUAT § U A TH IR
I T e fasi= wa 3Ted a1 i
IS T B I W™ I A
HIVAE b AT et O AT 3@ AT A
T A oY Shael HisT 318 HTE & SR
Ffyerde mifedt 3R 319 Tehr=a S EHE
3y Tgd T B0 e 3R, A1 Hiar
Td feremeff forn mvesht wewhai=h fomdt 3 i,
ek ATeht] TosferuaTehiia T HuTe T tat s’
TEECATIHY 3 € SISATHAR 3 ! I
Tfger wfE.

A AT T Teremeaan ST 39T we
U STER TqY THA! =T Shikdl J1 T st
AT e M 3. & M SIHT o
qifesl. 3MYeaT HeTeeTeRTal TREHey fam
o uren, matt fomiva: foenfoHi sxafem
HUS HTAY, AT Hd {YeTh=n 4 39w,
ATt 3tefe armr fehan S a1 M feae
ATEIF AR, W TS o frepavarf fhan
o=l ATTes! TSR ATl

U1 Ukl HaH1 il feaamean et
T3 ATE S Teg, Fuferal.

w9 feg |

v/

316 ST JeSTAT 81 ol o TR TEAT TTfesl; hR0T &R FEAA 6 T hidard AT
YR 3THe Weg 74 fSehata - 9. g, H1e




(T8 . R TE- HUTEhHIA)

ShTe5 SO IR ATET 2Rl |ifiTet. fereht 31E wehr
Sd dUHTHS HH HId wrdl. g faem
JTRIAML 3Tk T TN AT ST
TTEld 2Id. 37TaT H/ieht gerft SFvRE F8d, @
SURIMETATA T 3T TEET SUER JIHT
foreamer et e Sfter ararfevaren yae s,
et famdt fom sfeetmm eft. Cellectis &
Sadifehl (Biotech) W& T U Tsh el
St 3. o = Hewla TEnTeed e TEm
9T BId. U1 HIUHTER |1 & SN 315
Sferdel el Tegd. I & WA B, T
TALENS 3T FefiH GIsiHT=IT ST & ST
IERMEY A1 TALENS 3 H&hRd shetean usft
AT 3T, VT TEIET THchR HeEl ad
SHehUT TEHITSd TRIATAl die=an usfi= ST
HH SR AN, IR Tie= Wefiadid &g
FHH AW = THOT G AT, AT A
TR Ugdige reuradiad AR T
T HehlMTIqd Ueh STel. & = 08y
e 3T,

MY € S &R TR Ush sToieh
7 A1 AT ST 37 Iehd. AIATER hel Teted
AT AT I TG & qITEe AT,
TALENS TR CRISPR 3T S, STl
AT T GEH AT e, HIel bl
ffsha shear Ad, forar el Ffsea e
TicaTed huaTd Ad. IS AT HRAHES
Wk TSdl. AT S A qHh STEAH T
Tl foveiyor 379 T@mEd O Y AT
HETET el TEUNS AT HINEATed Jerharme
B =E Shidl. weh, e R
(Cystic Fibrosis), femffern (Haemophilia),
IV T I U7 SheTad Siara fesmr

d.di.eg, Rur/adsr / R |

S (Designer Baby) & f-mTor shevamt v
T AT ST ST STTeh Seld graad
IATEd. TEU[d FocdTal A Sadifrehiat
YT YT AT ear=ar ‘g’
T 36T AT Gl 3Tl

TALENS 30T CRISPR & SshaiRhme e
T E a9 AR, oW 3IgE  hedTyHTol

forHTefier Seieh ot &1 o STefi=A TeneHTaR
AT JFFAl 7 AU Sfaad AR,
JIVITEHHRIAT Hd CRISPR < G&aTd 2]¢\s Heft
3R foemdise d9Es  Yoshizumi Ishino
AT E-coli AT SHATIER T i 3THAM1
el gl FeTueR e 318, 000
qrei! University of Alicante T IEEIRICIGIS]
Fransisco Mojica aTfor Guadalupe Juez A1
TMeTshT=T I AT FNEATIE STURE Tgwar=
gTIGR fHesTel. Utrecht formdte E=iiesh Ruud
Jansen IHT 2003 HIEA @ 3Tt <ht fermmog
(Viruses) feham weher@ad (Nucleus) usfiven
(eukaryotes), TheTHTh efie (Prokaryotes)

CRISPR o Ty TorH 318, =1 STeATEmehitar
H Salmonella Typhimurium oy Streptococcus

Pyogenes 1 Samvmefid Sehrel A, T
JITAT JFIATATGEA AT SIGEAD Clustered
Regularly Interspaced Short Palindormic

repeats 1%’31@!?[ CRISPR 318 ATHHT .
00§ WISl UGN Tsh ST Eugene Koonin
It a1 Tewld el Eenen g amm
HedHA AHE 3T hl, CRISPR =1 T&Y
‘gfqei’ agwd=al TS (Immunological
Memory) 3TT8. CRISPR Hewfd & mifed 3ueied
FTCATER FIGHT Toh 44 g8t e,
Rodolphe Barrangou afor Philippe Horvath B

FEH, HHM ST T9H 3ash A6 81 fob “TreEm’ A1 wegr 37 gEeATehe ST HESid.



MYk Danisco AT &l ST shu-1ehiLdT,
RISl WishaHed W= (Viruses) STEWTE
YTEfIua= T hid Bld. 00l HIEAl M
CRISPR =T o 3g@ el & Wl qeett.

CRISPR <A1 ENEATT GWIS THe3UI=T
el Hifgdiges AR Us g% ol o0y
TR 2093 T G 3R ST
S NS BEAAY hEd ATl hrbeHdl
U=l CRISPR = &Hdl SA¥IEedl Se
ANTAT. I Algedn o= JoA F4d1a
fHligoge & T Wew B e

Jennifer Doudna 31 Tt SRR =
Y fI9y 37T A BT CRISPR Sl

T GIMYA shel, 3T AT HINEETAT <
MU Ueh T g8 feeht. s ememme
Frlteqor anfor mifedieen STEM-YeMTen T
3. 3022 AT GURICT UGN Teh SIS
Emmanualle Charpentier AT Doudna I AT
BIAWR A AN 3707 = afurdt w8
Doudna T Tee] SFIgRmE CRISPR =T 9T
AT ASA AN TN ITASHAT hee el
AT AT ANGHMS T Al WAl
Trevar=ht yrrRIaTEl HIEl ENNYS S HAHT
femard. CRISPR =31 TeHid <=l ANTEHT=
A3 HedAT A3 Iehd.

& U Hifgdl quAreT 3gx TderE 3R
ol ; MY TRERTehdT, AT TREM, TRMeA
URrRHER IS ST SFTC) STeRITad TeNeHTeRe
Yaeh TG0, IT WS AT HEET=AT 3.
TANLENS 3101 CRISPR a1 GeHT=AT
FiemTaE o1 TS Haxd ARG THRE 8.

s@ldleg, Ren/acdae / 9o

I WG 300 B 3fueh WMy
ThIRIG A 3R, AT TTeadT HRMEHTeh LT
TEE TS YA 38 ATTard. AT
JUIRLA TY ST AFHRMEE HH HOM=AT
TN ATHHMAT O WSael IUTed ohied
eard. HEfehE A1 GeieETq i gom=
Tromut=ht sifige duc@Erelt (Patents) Tievft shefl
. 3T RN SATHT hosUATeh AT 3T AT
FRSA Wiell ed TR,

* Massachusetts Institute of Technology
MIT-62

¢ Broad Institute - 57
* MIT Bioengineers Feng Zhang - 34
* Danisco - 29

* Dow Agro Science - 28

e Ffiel Francis Crick Institute TE SRR
FEAT GIMYH ﬁﬁfﬁ Kathya Niakan T
Wﬂsﬁﬂﬂﬁ?ﬂ, genome-editina technique CRISPR-
Casa =T GYNYTHTAT a9 HUIm qLEm,
é‘?i@?ﬂ Human Fertilisation and Embryology
Autority (HFEA) =t St 20%€ @1 feeft. amm
FINATAT TLHRT TN SUTR A & ST
ufed g AR, Se-Tomrdier a1 shidien &
TrepMIdea 3118, e 3Tk ITETE TR
Iy TR fo A1 weNeAT SrHeAEl
HRIEG I F

I GINEAHE rUfd IMfEeT i
e, ol e ST 3T STl
T ERNEMEE A= YHIOMER hEd 3TT2d.
Liang. P. I1 ==t ENeeh - =6 THa THIaTE!
I FAN =T kel I foE STaTa Hidh
GBas AN feal.

SHIETAT S, ITITe TEMRM, STl gFH 37T Staeiten dee fehdr Id - M 99



mgETEat fher wa Uy gwvaTsh it
damurd gafa MY ‘e9’ & fagme
TN fiesd 3ed.

AT Sdeeehl AL (bio-medical)
T STETET 4% ot 2025 (vol.lIl.No.2)
Current Science AT HUTCEHRITHE Bidal el
MR, I &A1 Focla! IR HAHd
MY ST S $el T AT
foga .

T QAT et AT Tors S
Tefiet AMTEH 31T 31T 3T, ITTAT TSR
TARTAG HEATe ANTEMEl HE TJuia
&, R feramdia, foham wsmem Tammsmest,
JT TA=TAT YR hAedT AT
SHHATOHE 3T fedard. = 31 Ssie
gteheat TR 208y =T 311 (Vol.508)
TRare fos= ST 3fErer JHeh
die JTvEE TS 3R,

"The basic problem is that Indian
Science has for long been hamstrung by a
bureaueroatic mentality that values
administrative power over scientific
achievement...

...Today, although India ranks tenth in
the world for output of scientific papers, it
ranks 166th for average citaions per paper
(see go. nature com/s/3dg). Almost 20% of
patents filed at the World Intellectual Property
Organization in 2010 were from China, with
Just 1.9% from India (below Russia's 2.1%
but above Brazil's 1.1%).

M GAT HIAT TITATST 3dH 19
GUTSTAT S3T(eh AHHehd= T 3TEd. I
AT TTHTIOTRYUT, 9T, Hidcal YHIO T8
. HOIEE TR AR, e fermia:
TERTSITT TETAT Fa o NI FHISTHATEET

THTIOTRIUITIT STV, “FEeTd] AT
“heTUTT =t AT ST T 3TTR. YR TEHRA
Jra af wRaTde 4 ‘I’ faenfie
Institute of Chemical Technology (X T SHHTeh)
37T Homi Bhabha National Institute (R
a1 ShHTeh) AT G TIaAI9T ShERd ST
a3 Aefict TEAT ASeITH TR Tehral
fernfusTen ame AuTew ATEL. E TS Sieteh!
3R, FUTEET 918 ohOl, TMTd, SUS a1
T meea wH O, cfeEdien @
TSl U AT HET TR0 qSEvETd W
SRR RN REIC U RSIERCIRRICRIE Ty
3T B ATE W AR IR,

gfaT, A & EeE UPHT Hewerd
3. YT HSNEE M7 STTHTR AT
@ S TR T otal, SIS "o S
Seaeiue Segl cAre UiterdH Bid, degl el
Tt foem seen AT, fasmTen dive
T AN, qur e s fomm fafifden
AT 3730 TS ARl A T 2.

TEUIAT FEUIAT CRISPR foham TALENS
o GEA A B, T FAH HeneA-
T =1 TETA . T heT =T JTEREK
AT GUITE, 3TIOT IcEeT= TTeh 3 1ehuT,
JATIUT ST TehT0T SHITITHEY ST 3T 37
= TEUIR 37, T AT T’ <M “Hiosa’
o A gE 3. A1 ardHaTEl
CRISPR TRNEHT=A S{dgTET= Hic B e,
T AT (MR g =9 7 BRI S
g 3.
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