YU e

W oo MAUNAY eom 3 FIBNINUUNY ¢ fwal beos
UseN1ANTUUSLUS
1599 WA 35015 warkeulun1ssusesdnlNNmuIIInwmAluladnIsUSUWAIR LY
WA oo

aredagiunsznsinnunsuasannsallaeanyszniansgnsiunynsiazannsal
d' ) a aAda a o ~ o | ~ P
PN ﬂ']ﬁﬁUﬁ@QaﬁﬁJsﬁij]W@JurﬁnﬂLV]ﬂIUIaEJﬂr]i‘UﬁULLm\‘]{\]IUlI L‘Wai%ﬂiziﬂ%ﬂumﬁﬂmim‘l‘Mi
N.A. od&oa LﬁaLﬁuﬂ’]iﬂﬂizﬁuﬁﬂﬁﬂﬂwLLﬁ%ﬁ%Nﬂ’J’]@JLGEIJE,JLL"ﬁﬂﬂ’mmiLﬂmemUi%mﬁ

'
a

LLaza'ﬂLa%:umi%’aLLaxﬂ’mmmﬁ%?mﬁié’mﬂLmiuia@‘mw%uLwiﬁiumjmﬂ%’ﬂiﬂ%ﬂaEJNﬁ
Useansnmn

Tnefdunsauasinuandnnas 33ms waseulvlunisiusesdaiihfinmunain
walulagnisusuunsdlunlraniulumeaiiuseuies endegiuianiunulude & (o)
YOIUTEMANSENTINEATLAZaNNTal 309 MISUTeEdiTAnTinaunanmalulad msusuunsdlu
diolduselomilunanisinens wA. eos ssuRnsIUsTLY SeoenUsenidll swielud

fo o Uszmeadizonin “Ussmansudszus 1Bes wdnunast 33ms wazileuls
ns¥usesdniihfiiannainmaluladnisufuudedluy we. beos”

o b Usmadlilddsiudaustuiannfuusemalusesanuunwiduduly

fo o lulsemai

“Fafi wuweudn dadiieunguunedtdienisszas vedl lalsaudenn
videdhunisdlavosdniih

“walulagnsusuuasiluy (genome editing technology)” ¥neAILI WAlAlUNNg
USuasuvieudlusiaiusnssuvesdd@infidanudumzuazusiugr IRlFTunitdnuus
AUADINTG

[
o a w

“N155U599” MNEANI MsInnsSusesidnfinfivesusestiu WWudn T iwmun
nwmalulagnisusuunsluy

“wfidoduses” mnpruin widedusesdnfiiwananmeluladnsuSuuseiuy

“ARENTINNNS” UUIPAIINTIT ABEATIUAITATUAYINAINTaNLazAUAINUaBAAY
NMFINNVBINTUUTENS

“ANNZAUNTIUNT” YNEANNIT AMEBUNTTUNMTUTEUAUUADANENNTINN

“EmTAl” muIeaINan 91519015 wiendneusenis detanesidenasimun
ftugnasuderit

“OFUA” MUNBAINIT BBUANTNUIZAN



i &
W oo MAUNAY eom 3 FIBNINUUNY ¢ fwal beos

Y o

19 & NSBUAIE N1SHAY NsadedayanioenansuangIu AsAnse visen1seen
enansndng1ula q Walunisleedsnismedidnnselind Tunsdinfmeldaunsanniunig
lngdsnsmediannselindla ianliums & nefideuazimuniiugnssudaii

aa o 1

d0 ¢ lunsaliniinsweunlesdeyandiasevinamigauvesivsenigaunigly
YaansuUTEls Fellnalvinedidouasinuniugnssudndiianuisansiagenaisviendngiule

9 Y
%

YaaRduAvenuNMsenleadayaning1ls Muneideuasiauiugnssudnidnsenenans
VIBNENFIUAINE1INFEUAYDUTENOUNTEUAYDBN

¥
o

0 o MesuAdulSnwinmamudssnall wazlinedideuasiauniugnssudniul
Dumheanusuiageuuimsinnstidulumudseniall

NI @

ANSVBSUTDIAMIUNNNAI LI NNALUIAENITUS USRI LU

o o flavwaramenidesuses Wiudwomuuuy i aU. o wuueUssmed
serd il nienenanstendngrunuiiszylilunuudve
o o fudventedesusosmude o Feosflnuaniiuazlifidnuvuzdoarii
fasieluil
(@) NIUUAPATITUAN
(n) flonglaisninBautiuiysal uasiidmdlne
() Huiidesglunsifousugs nsunsunases nszmssumalng
(m) Wsuluoygavidelenansudngiunungyaneduiifeates (@il
@) hiduyaraduazans Aulianuaunse vseauwaiouldniuaunsn
@) ldnegniinneuntdsdosuses viseinggniinasuniadaiusosuinuszuzIaT
wils¥esuunduiutuusi Fuildsuudsidafinaoy
() nsfififynna
(n) fguzduiifyananiunguuiey

%9 9
¥
% (% L

() ddddnausseglulszimnalne

(m) sulueygevdolenansvdngiumungraneduiiieades (i)

(@) nssun1s wieddanislfvanaliiluyanaduazans auliaauaiunse
wsoruaiioulsauainge

@) llmegniinaeuntdsdesuses viseawnggniinaauniltd@esusasusnuszeslIa
vilsfosuunduiuiuudiuildsundsidufinoou



i ¢
W oo MAUNAY eom 3 FIBNINUUNY ¢ fwal beos

¥ 1 ¥
& o

zvasuNssusarIndudniinnvauiannmalulagnisusuwsaadluy

7 (3

9 & @M

e

[ '
[ (3 [ a I a

foundudniiiniauisiamatanisidoulailunauiinadiea (site-directed nuclease

1

[ 9]

a

technology; SDN) dnluamisueresdniinluswmlsiiemsmzanuinliifanswisuulas
Fereluil

(@) unsinidueaeglivialudumisiidesnis Taglufimsldmsueusivuulyl
dlU nduwadaviinisdenusuimduedivia Tnglifinsduivduiiviamely vilale
FnwaznsnateWuguuuay (deletion) n3elAnnisdouuaunuuds (random) #siums
findnn dwaliAanisdudinisuanieonvesdu (gene knockout)

(o) anwaurdsing (phenotype) Pdsuntas Judnuaefiansadaldguietu

nstnuilinaneiug (induce mutation) Miea1553d vsearsall Fdalumaiauiuly

v o
€ 6 o

WUGARNUUVLINTFIWALAU (conventional breeding)

a ada a A

() Fodundnauntulnllifabwensedulul (novel gene) 7laandsidinviing
donunsnaglulaslulenvesdnitifng

PUIN o
ANSNATEUIANYD

o oo Wodmihildsumeendeurauenaadondngunude o udr Widuduns
ATREeUANANUR wardnYMERBINUYRIYeNINEeUTEY AveniadeiUTes LBna1INTe
ninguiiinesingniesuazasuiuvioll

Tunsdliidwentsdesuses waslonasvizevdnguliigniowielinsudiu Trudegue
pifsdesusomnuind fndunsdfienmsoudlududulflurnedy Wuddiguemidetuses
uAlufinfndvendedeiuses niodndedeyatenansniondngruiuasligndesasudiu
gudunsditlionasniunsidlusuedy Tdufinanuunndoazsenisvesteyaonans
videndngruiazdesduiininly uasudslifvondsdosusosufludfinfndvenadeiuses
visodndstoyatenansvidendngiliignieauarasudiuneluszoznaniidmun lunsdliinisiu
Aueniisdosusesdldinsyiilagisnsdidnnsednd Thdmihfuasivenisdeusosasualy
Tutufiniude

aay v

lunsaliguanidsdesusasliunluiainmvenisdaiuses vseludndidoyatenans

e

b4 ¥

= [Y) v d’ o Y 1 U v A (% 1 I3

wsevangulvigndenazasutiunelusseziaiimvue Ivdeiguenidsdesusedlidusasd
antiunmssell idmindmiieisetesnanasuukasAurvelviuiguAvenivdasuses
wianvudsdunisdeduvsuminisiumvelimsudie



Wi o
W oo MAUNAY eom 3 FIBNINUUNY ¢ fwal beos

Tunsdlfifvonisdesuseanazienarsuiovdngiugndeauazasuiiu Tamailoy
nsfudve wazeenlusuiveliunventiideiuses

10 oo LoA1vonisdoiuses muﬁ’jﬁaaﬂa LONAITNTBVANFIUAUAIVDYNABDS
uazAsUiu uazgveniedeiusesinuadiuarlifidnuasdomiumude < udr Widmina
LduaRYakazenaIsusenangIuneuniuludinuzounssunisateluaiuiuiinig
SerazoynssumslafuiFondy Bifiasaausnuiuienuznssunaiiiofiansan

{9 o lnesidouasiamniusnssudaiiiauenanisfinIsanve9anenTsung
Thesuivieriesufiueumneifiofiansan wneSudviesiiesuueuvnefionsanudifiunis
Susoadarfthiiaunnnmaluladnisusuuieiluy Tfeenmilvdesusesmuuuy nvu. al. b
wuwheysenadl

TunsdloSuiiviadlesuiuounuisfiansuiudafddeldfusesdadifisaun

a a L3

nwaluladnisuuussdluy Tidmdinudanguiinislisusesasdnsanssalidunilsde

9

Iﬁﬂmawﬁfqﬁa%’usmmmmﬁiuLiﬂi’uﬁULLﬁii’uﬁﬁﬁwﬁ’q

PUIN n
ANSIANDAUNIIADSUTOY

10 o ANZOYNIIUNIDIRIALEUeAUTILIAR noauilsd e usow aAQIENTINNS
Wefansanuaziauenuiiusosud Jsedufenaiimaufinneuvisdesuseensallansdnils
Fasteluil

(@) oflvgduasdeniefinmnnanunendsinseazidenludventsdeiuses
violonansvizevidnguiiduselimihiifideyasuduie

(o) ilonmranuidniindidnunylinssmunidesuses wielinanisnsaafige
T Dulmsdirmue

(o) glasuntsdesuseannnnuaudivielidnuusiewinuniude < Aevadlasy
wildesuses

defimaifinneunisdesuses fpnifinneunisdefusesdemenld vSosnadmilsde
Susasviavin ﬁfu??qLwiﬁ’uﬁgm,ﬁﬂaawﬁfq%a%’mm

Usenie o U o< QUATIUS WA bdow
Uy quuwng
afuANINUTEUN



WUU AUY. d@l.e

BT oo
ST K210 VI G R
®. VN

@.6 YAARDITUAN ma/ma/mqma/ﬁlu ) (TEU e
Lasuumﬂivmmﬂivmﬁau BT e ﬁagj Aosole @
VLT szamu/‘wmmu ...................................... FTON/YDY v AU e
FAVUA/ U e DUAD/AUR oo, FIRVeeeeee e,
RNV TENT e WSENLAROUT oo 3[E 1T

e.lo UAYAAA
©.0.0 BAUAAR UTEAN. oo %aﬁﬁqﬂﬂa .............................................
AANIATIUID o netleuifuana BUT e
HEINUAIDELAUN. e PN oo HOT MY ATON/HOY oo
AU RV VATR o N R DWAD/AY e CNR 01 T
RNV TENT e WSENLAROUT oo [E 1T O
.60 108 UNE/UNYUNENYDU 9 (TEY)..ooooeoooeeoeeoesoeees e
Junssunsvsegdanisifiyaaa 1audnsussaniausesnuu/MIeoMuN N e
©.00 NITNOUSTUND FFUNDUSTUID 0.
AU ATUTE R AUTEUIUU LBUTL oo e
VUG VIATENT e MSENTLAROUT o [E 1T

'
a

¥ Y a 13 v A L 3 (3 v a o 1l :j
b. TINLITANNUSTEIAIETNLIERS UTRIdR I NINmuInmalulagn1sUS UL LUl i

=De

IaluurIalanenasvisenang ulsznauAveniladesuses Awaluil
©.o NFUYANATITUAN
[] dwunseinsuseandmiuseanvy wasnedouuuy

[ wenansvidngrunisuansuvasiisn UseIRnusvs eanenfus wazid sameianniiug
FremelulaBnsusuunsdlug uasTngusrasslumsdavhdniidifinmsusuudediug

[ Wdnmuaznmded deuanidnunesUinnssdmesdaiihiivanunanmelulad
msUSuusts3lun Usgnoudae nmatediunn dudng wasdiunds Haneduasmadls Weutudnue
gﬂ3'N‘Uﬁzﬁi’waqé’i’miﬁ;’]ﬁiﬂﬁmiﬂ%’uLwh?ﬂuu Tnennddnuwaraeueniivanieen (phenotype)
ffimsasuasnifiliuananmuieuiieulidaieu

[ ] wonansisnns w'%awamamﬁa"fm?ﬁhﬁaﬁaﬁLLamLﬁmﬁ’ué’ﬂwmzﬁﬁmaaﬁmiﬁﬂ

fiiannmellaBnsusuutedluiivesuses Ivesneosildeyn fuoluil



o -

(0) TUALLSIATURBULA NTEUIUNSUSULA T s

(o) Srduianalelndneuuazndnsusunrsdlunusnniisn (cleaved site) wiasau 9
(en) ENAUNTADZALUNDULATUAINITUSULAIRIUN (13)

(@) AMUTUNIZURIEIAU (sequence specificity) (lawiznsel CRISPR-Cas nuclease)
(@) vinueslUsAu Cas (variants of Cas proteins) (law1znsel CRISPR-Cas nuclease)
[ Fauanisandunisludaiinfinauranmaluladnsusuusedlunfiveduses

LY
A = ¥

Tuussmadu 9 viIelinansranaiesdjUnnsuessy (613)
.o NIATAYAAS
[ dwviSedesuszdnsenuu vielenastuduinuiivnenenisesnlivesiisna
annuynuiAyang
° A v A v = aa = I a &
[] dnuvisenisdesusesnsaanzideuiiiunna Feoonliluiiiu o lhou

q
v v

[] dumTendsdouiauiaus waydaUiauaIuienann #3ausvnunsudiin
flaanzideuls

[ tenansudngrumsianiuviasiian Usziawusus omeiug seavdonnatamumiug
FremelulaBnsusuunsdlug uasngusrasslumsdnvdniiddnmsusuudedlug

(1 Inld nmuaznwened 3auansdnuarslinssiwesdaithfivamanalulas
N3USUUA STl Usnausig AENERIUnLI AU LaZATUMES wguwmiuazmmﬁa WisuAua Nz
EUS'Nﬂﬁ%wsuaqé’miﬂfwﬁlaiﬁmsﬁ%’uLwiﬁiu:u Tnennddnuairneueniiuaniaen (phenotype)
fiinmswasuwlasmniduliuannmuisuiisulidaa

[] wnansivms velenansmsisefiund ofefluanad enfudnuawddyvesdasiin
fiimunaninaluladnsufuussdluniiveuses Insetedosliiitoya fuiolud

(o) TUATSEATURBULAY NI UIUNTTUSULA T T

(o) Srduianalelndneuuasndnsusuudsdlunusnniifn (cleaved site) wiasau 9

() SrRuUNIARZAlUNDULAZUAINITUTULASATLL (§13])

(@) AT UNIZUBIAINU (sequence specificity) (law1znsal CRISPR-Cas nuclease)

(@) vllavodlusiu Cas (variants of Cas proteins) (law1znsid CRISPR-Cas nuclease)

[] ﬁﬁaaﬂamwﬁLﬁumﬂué’miﬁwﬁﬂ’mmmﬂmﬂiuiaﬁmiﬂ%’uwaﬁiuuﬁsua%’mm
Tudsemadu o vielnansiamaiesUfiinisvesdy (i)

oo NSO fUnpUSafesd umlsdeneusung wienduninsusshiaussanuy

vielonanstudusnnuiimemseentivesuous i uasdundasuszhiussr e uieusing

mivesuserivermiluivenaenauenavseviang U nat unLuuL M auilg Ao
aswnue I uTImNUIEMs waensuAtnsbideyaniduiaiumesmemsimenuussnangvineenay)
el PrdnBusenlinsuuszaaiu Husw wazthdeyalUldviselUamedoyadiuyanalunisivnis

GRTI YL o) LIS HIFOMARTHLIRRITE

AsUseviviliunma



v Y ovw o
RSN TuA1Ya
WNE/AUNY/UNENVBU ] (T TugnusidmtigSuave
lensanaeuANgNAaIwaYATUNINTRITEnTEesUTEY Wasienasvsendng uuad Usngan

[] gnsiesuazasuiiou
[ doyalurve TignieamSoliAsusiiu NA19R0. ..o

Tnglauddlviuenidedatusesiniuns
(] AT AN AVEIUTUT e
L] 0NN ATOWANG MU oo
................................................................... AU e
fumsrusansasaeuienans mnkiuflufindudveniolidndaonasuievdng
Tigndesnazasufuniegluszeznandidmun Waedndenisdeiusedsivszasdazduiiunsdely
Tngidmihiiagdmieiesoonainansuy

L U o) O RIS RHIFRNARTHLIRRITE

A igFudve

[] fwsuazionansus ewdngiugndesuazasudau wiumssidunisdsiwe wieuenans
vsenangulNAMEaUNITUNT

L hiuAludiadudwe siielidndauonanssevdngnliignieauasasuduneluszzinm
fitmua Wiumssmiieeseeninnasuy uazAudwelingiudive

R TIR Y T T .



WUy AU, @ud. b

WAoo, ATUUTZL
v A -7
NUIEFADIUIDY
Y] I3 %’ d' Y = -] =
AN IUMNAUIINNA LIS US UL LU
PUAADTUTDIRUUT I LI oo
NOEAUN .o MY RATON/TBY v 3171V OO
VR VAT e IO DUND U)o L o1 OO
WiBSUIan
BOANTEY (WOAMYVIVANT). ..o
BOBVTUG -
ARANBAUETIUTUUTI . s s

Ipsumssusesindudariifiamunanmelulagnsusuuaadlun nefiarsanmumangiu
MIngImanSNueSuUNITUTRBUianIIUTELY
ORI & 1% v a wa = cs' A 1%
nilidesusestiilaliniseniiunsuiaaungsuidevau q MneItes

T BTN oo


http://www.tcpdf.org

