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ABSTRACT

The objectives of this study were 1) to compare the academic
achievement of grade 10 students who studied using socioscientific-issues based
learning and conventional learning group and 2) to compare the scientific reasoning
of the students using socioscientific-issues based learning, topic “DNA technology”
and conventional learning group. The sample group used in this research consisted
of 90 grade 10 students from 2 classrooms at Kalasin Pittayasan School, Muang
District, Kalasin Province, second semester, academic year 2020, obtained by cluster
random sampling. The research tools were SSI and conventional lesson plans,
achievement test contains 30 4-multiple choice with the difficulty (P) in the range of
0.41-0.75. The discriminant power (B) was in the range of 0.36-0.76, and the
confidence value was 0.79, and the 8-item scientific reasoning scale, which was
difficult to find was in the range of 0.41-0.71. The discriminant power (B) in the range
of 0.25-0.67

, and the confidence value was 0.83 statistics used to test the

hypothesis was the independent t.

The results indicated that;

1. students who studied using socioscientific-issue based learning had no

difference score of learning achievement with conventional group.



2. students who study using socioscientific-issue based learning had score
of scientific reasoning higher than conventional group was statistically significance at

the .05 level.

Keyword : The Comparison of Learning Achievement, Scientific Reasoning,

Socioscientific-issues
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afuswegrnlumlunalasivannsmsinemansuazivangiuusznau (Sadler, 2000
; Sadler and Zeidler, 2003) 7inygn15AANUNaUTEIUAMALAZANNUTRNBYBITBYA
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5T ynatannaty (2543) IdosunefmadugriniinisSeu aguls
NaduaMEN19INTFeU vnefe awd Vinwy wazanssoammsaNedlufiuing q AinEeu
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W3uns Sunialnu (2544) Wlieamanevesii madugnimanisdey
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Mnfinanandrsduazdldi madugvimmamateu e aadnuvaerie
ATEANIOVNANDITRsyARRTINL AU uA g A Vinwe auddn
wazAfendaldnnmadsuiusraunsaiuariuandousia 1 lumsidunsainadugnd
9338 e AzuuuANANINTa sunmiAuEnle Bes msdevendnuaizmg
fugnTs vesinutuiseninwdi 4 AlFsuannnsaeulpgldnszuaumsduiansmm
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2. myiadnuon Wunmsesnasunnuiauaunsnfetuidenin
(Content) TaufsngAnssuAuasnsaluiiuae 9 swdunauianmsiounisaouiiisnis
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2.2 msaeukuulillsunu (Paper-Pencil Test or Written Test)
Hunsaeuafiliiaeudeudummidensuiitlsuuuunsnouey 2 wuu fio
2.2.1 wuulddriadneu (Free Response Type) léun nsaeuiaiild
oA ULUUDNTUNIEAIUSES (Essay Test)
2.2.2 LuUAAAIaY (Fixed Response Type) Junsaeufismun
voulmvesfauiiazliney viefmundmeumliidendsliuuuuvesaudney
a sUnuy fail
1) wuuidenmalaniavdls (Altemative)
2) wuudugR (Matching)
3) WUULANAN (Completion)
4) wuuLaenaau (Multiple Choice)
4. UssLavvealuunnaeUNadugVENaNTTIFou
aufin Anitesil (2546) IFuvsUssinnvesuunaaeuIakadun a1 Seud
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Aoy warbiiniSeudsuneuegiugs Weuusseienuaus uazdefniiuresuiazau
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1. AIUVLNEYBINIT ILVRRAN NG ANENS
anfuduaSunisaeuineimansuasinalulad (2554) lalviauvsngves
mslvapatn mslivesa vanefls msdrmdnguiiedusuideasutuduaueis
TnsmsvimamnaazUsznouse 2 daw fe dwiidundngruniemssa uavdwiidudoasy
JadunavFedsiisdosmsveniniusiuiofuiuaunisiuvdodendngaiy

Walton (1990) lalsianumneesnisiiewadn nslivsnaunisaing
donanns (Premise) iloaivayuanigudadugaibudu uaiinssuaunsithlugieasy
Tngagunslvivaua Aenssrmdngruiiedusudoasy ngdseneumedwiidutendné
findnguviemnnatsznou wazdniiludoasuileotusudendndiedu 4

2. AUMLNEYRINTWMAHANIINeANEnS

Klahr uaz Dunbar (1988) nan231 nsliwsnansinemansiduninueaunse
Tunsadaluimdlug mnvdnguildnnmfuainaaedunmsvhaumsdnenmans
lngodunszuIunsAnveinIne mans

Friedler, Nachmias @ Linn (1990) nd1331 “mslilusmaniainendans
Humuanansoiiyaealfifietsddymmaineimans Jnmesianiumsal fvuaauufg
PONUUUNMINARDY FUnATIUTI TnTzsiuasfnnumsnedeya twaildlulszondld
ilulifieinnenaanunisaidugsely”

Frank (2005) N&n331 MSLMAHANIINGIANERSIENERs Auausatung
uidnmegaivanan1uiinsmeinenmans deusznousonisdunauagszytamansli
WNaLUURUTELAE STy NMIasIauNAgIu N15NRaes MIAAN N15asteasUaes
ALLVRAUNS LAZNITUTHEUTINING

Giere (1991) Wmnumsnedn msliivamamaingimansidunisaniiinain
mMsUszsnandnnisilufuseaiidusUssauauAndumgnaiannsaesueusngnisal
Wisafogaiiu 9

Zimmerman (2005) lalinaumvsngvaanmslivsmaniddngimansin
Humwanansolunsaauaznslimgpadafedesiunisduaey nsveaes nMsUsuidi
wdng1u nsevy wagnstiudaiithlugmaudsundasilurimiviodaaiuaudilasy

INeFans
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Schen (2007) lalvianumungvaanistiusnanIIng1mansin
Jupruannsalunsadsanuimadnenmansiiunislivenalaeivangu
= [ v/ v A a o
FeoradunislvivarawuuaUlievsedsiy

Shuttleworth (2008) liaumungd1 nslilvguameingrmans
upnuAniuguiaduauunTeemssnenanemans

Zeineddin wag Abd-El-Khalick (2010) lalimnumungvaamslivnxani
Wemansin Wunszuiunsfniineidesdiunisduaimnamnaunseiseyuuluioeasy
Inglimaraienlesseninwuifnng el fundngudalszdny lngagunisliivaranis
a ¢ < v o 6 1 [ v v ¢ 2
Inenmansilduanuaansatunisuenanuduiusseninamveiuneg neldusedneneumse
wanguilaINMsAnwIAuAdl NsdTanTIvaey vsemsuuRnismaaes weuilug
msaguiduesrnuinaivemans

Moshman (2011) Tieuminedn nslimewamaineimansidunisinedied
winilna i lUgteasuniingimans lagldnsyuiuniseusnu nsnaaeuauuRgiu
nswensal N13RTINEeUUTINGNITlagilvaing wasoulesnNuduNUSTEnImg L)
wagvangu Wilvdanudnlalunguiuasnannismainenmans
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Junsiiigy Wenily (2542) na1vin MstivsmamInemansiduisnismilen
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lawnAndadudeyailaswulunisisusudnumauaitegiatussuy dningrmanslald
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3. Yszanveansiivanameingmans
Holyoak wag Morrison (2005) leduunnistimnnanisineteansiu
2 Uszeaw oiun 1) nsTimeranuuiiside (Deductive reasoning) Wunsyuiunislunis
psapUISIMEIeans lnensssauufguandeyaniengunasiiily udmnnsmaaey
aunfAgiuauladeasy 2) nslimenauuuguils (Inductive reasoning) {Wunszuaunsi
waralaglinsdannauldnnuifisumeudiinmeaouna aunseiadungnasivhiillg
nufllunsesuneUsingnisaines s
Hausmanna Wag Schroder (2015) laduwunnistiugraniingmans
sanilu 2 Usziaw Taun 1) nsbimgranuuilste (Deduction or Deductive Reasoning)
Fonssramemaiiteasuiuaiemudoulvvesdosns fedeaguduandudialaily 2) sl
wasawuugUife (Induction or Inductive Reasoning) Lun1seramanaifitessasmnde
witedsenalaildaiuayudeasusiomn driutoasuieradudiald
Lawson (2010) uunUseinnvaanshiiusuan1ainegimansly 4 Usean
Lo
1. M3lvimeran I manshuvauite (Adductive Reasoning)
Hunslimemaiifndunnnssuiunmsaslifieudisuauigiuviedend ndrsiundngiud
aﬁuauuaumagwuﬁu
2. MIWvsNanaIeImanswuuesule (Retroductive Reasoning)
Funmslimguaiiinannslivamamainemansuuuaustoneu wdisfiniseyuu
ansilemdeaguanvieg
3. MsimaNanIIneIransuwuuilste (Deductive Reasoning) 1unsli
mHaliovadevaLAgILamsaiususngmsalluewien Taeidunszuiunsanen
auFlganusluBesiisinnudumne
4. MshimamamaInerrmanswuugutle (Inductive Reasoning) 1un1sli
gHaiteafuayuviiedaiutoasy TaoilunssuiumsAnananuiifienudumne g
awiilulagagy
Stiggins (1997 8198411370 &3uMs1 Tunedf, 2556) tawusnislimepanan 9
oonudu 3 uuu Taeesuglived
1. m3limaRanuudasey (Analytical Reasoning) Wun slvimeualag
fsandiudossediuusznau deUszneuiududeiy 5 1Wunsanwasdnludiugos

A v = a o | e X aew a ¢ A = a = aay
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Wity Aesendenisininsigsianiunisaidym wdnhanuskaenisiimemaunldlunis
wAteymtiu 9

2. MslivsNakuuIBUTisy (Comparative Reasoning) 1unsguiunis

2

Anwindeiy q feglsimiloutuntosetu luundemafisdednumdniiviieunde
s nsldmslivanaisdasdesdauianudiladsdifosniauioudisuodsints
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WUANLSY LN UNIEUT DNA Mi@EJULSUWQL‘UaaLLUﬂV]LﬁﬁJ

%4 = %4 a SN A
ﬁﬁﬂﬂ75??)Quﬂuiﬂﬂﬂ"lﬂflwa7@'3]@‘!!9»3!!1197)!58!

o - o - . Bacterial Plasmid
panNTAaudulngafanaalnvagwuaiise chromosome

1. wonwanafinfldidunve wasdenduanlasiulouves 4130
1neld restriction enzyme

2. \ieuTudau DNA fu plasmid —— recombination DNA
3. 111 recombination DNA ldlu waduunaisessu

4. Taaudu lagofy plasmid Y0uuUAiiisY

Forelgn DNA
b f interest
gene for region of
antibictic —1 Plasmld ) EcoRI’
resistance EcoRI
EcoRI

l EcoRI lEceRl
ﬁ\ - Sticky endt/\
Hybridization
+ DNA ligase
Rccombin
DNA insertion
- - - ﬁie.
Bactenia — Bacterial Bu:lena platted on medium
< chromosome + antibiotic ‘
Cloning ‘ l A & I
{ = ¢ S Only bactena containing
” R recombinant DNA grow
Culeure |
Clone DNA
urificati
purification o, [»] o)

o
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[ wannslpauduluasnnnasalaeinailn Polymerase Chain Reaction (PCR) J

wAlla PCR = n1slaau DNA Tunaeanaassiveiiuiiuiuluanaves DNA Tu
Usunawn lagluiaTasiuusana DNA 8aluiis (thermocycler #38 PCR machine)
Thermocycler %38 PCR machine = iuipsosiiaiivimiiaaunn aamqiilv

YSuasulamuiinvun @1u1sanIMuAI I LIusaulaza e onluls

nszunuMsIARutulatinAtlA PCR

- PCR Components PCR Process (ONE Cycle)

= -
= AT l 95°C - Strands separate 1. Denaturing
DNA Sample Primers Nucleotides Wm

‘ il l 85°C - Primers bindtemplate 2, Annealing

Tag polymerase  Mix Buffer PCR Tube /

&

l 72°C - Synthesise new strand 3. Extension

N

PCR Cycle _—--

Thermal Cycler
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1. denaturation 1unsvhls DNA desanm (ileflozusnans DNA 91nan1wd
\undeng (double helix) Whiuaeiien Tneldgumyiligauszanas 95 ssreaidea Lan
30 Junit (Feaidentdieulssl DNA polymerase flansnsanuanudeulsigs ielilsovlsl
\douannluneu)

2. annealing \utuneufiangamaiiassran 55 ssrigadoa 1an 20 Juni
iielilnswesanansadurivudnaiildfugiuandugauiuiu DNA wiwuufetuss

lalasiaule

- Regionof < TTTTTTTTTTITIITITIT
1 interest 3 1 l.] lvﬂ lﬁll 101 ﬂ'l l‘l 11 ]‘1 1 5

(v |

5

]]]TWT“'U]W'JTJ]]!‘Is Denaturation
Temperature is increased
y 000080310030 303383), o toseparateDNAstrands

O O\
e

S T T ferereer 3 Annealing
3 5 Temperature is decreased
DNIZ':‘:::;? 5 Primer ., Primer to allow primers to base
a | y ., Ppairtocomplementary
(S ISESESEEEEEEEEEEW W DNA template
l 68 to 72°C
“L)»S TTTITT T IS (1T 1'”‘;‘13 Extension
Nascent 3'~L-L,L’LL’&( AL L1l 5" Polymerase extends
DNA strands < - primer to form nascent
5 11 } ‘rT3' DNA strand
y 111 i L 5Ty,

3. extension Wutumneun1sduATIZY DNA anelvsisenininsiwes vildlaenis
USugaumillvilvangausian15vinauves DNA polymerase (72°C 13a1 20 Juit ) vilviiin

A1591889a78 DNA 91n@18 DNA WiikUU Ingasdansizianneiu 5 vadlnswes gy 3"
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¥

AFaudN

A% (90-95)

Y

il DNA angaiinanugisenaiiluseu 7 1 weneenaniu waziinufisenaillusey

fald

Istcycle — 2ndcycle — 3rdcycle —  4th cycle

DOOOIOOT  [OOOOOOODY  DOOOOOOOIT IO
IIOOOOOOOD  (OOOOOOOODY  IOOOOOOOOID DO
et conl OO DO DO
=4coples UIIIIIIT = IOOOOOOOOND  DOOCOOOOOOOD
23 = 8 copi IO OO

=ocopies  yTMIIIITI IO

IO DO

5 . T

2% =16 copies T

T

T

T

T

T

T

25 =32 copies

aaa

Unnsen PCR ag

-» 30th cycle

23! =2 billion copies

Exponential
Amplification
Process is repeated, and
the region of interest is
amplified exponentially

AnTu 25-00 seuldnanuseana 1.5 -5 $alas Ineg DNA AiAnTu

wiazsouIrgnidiluuninuulunsdunsizyt DNA anglmdluseusie o luauduaaujnsen

From for

dirop of islood ® P i e
. i
S s
* ol i e S I
PN Sl PO
o [y ) 71, D
P naividuat -~ /’,ﬂ "4'_“/”
b e _i-nlu‘:t of @ DNA £ w
By raising the The i bowered
to about 9307°C the strands about 55°C and synthetic
are separated. DNA framgents are added.
These bind to khe strands:
at the cornect posi tioms.
By cycling: through
A i b e
=4 o Fecds m—/*"‘" e
PO o PR
e e Sn
et Ly built Ry
~t up A
- Sgain. PCR-copy Millionzof
: - hour ="
The temperature is now The mw vrorks -

msiudIulaanavas DNA iildanveniden daewmnain PCR

971 DNA waiwuu 1 Tana wiesuld 1 sou agld 2 luana /uld 2 seu

161 4 Taana Wuld 3 seu 10 8 Tuana datuluiana DNA Ainduiiu 2" Wie

n = IUIUTOU
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Jaannnvaenisinaudulaewmaila PCR

1. weidadldanunsavilvtuilaautusnuansesnlnonisasdusiuiidesnis
Fansarnnistaaudulpsldnaradaveawuaiie wioldlh$afituausouansoanlnenis
a519lushuoanunla

2. madfiusuuynves DNA Tagld3s PC R enalifofiananmiintu iosnlsd
nsvUILNIITIdeUANNgNFaasdiuTandlelnduns DNA fiadstumileuussuuly

aaa

AdiTInNIn1INTINERURL 1ALLBLAYNADY

Uszleviveunaila PCR

1. M Tinadunivinades Wiviinasnnwedugakusuneu uédnidy
tlulrauselnsandonanadavosuuaiide iwu malfinu3uin DNA 21N81NLINLD
(mammoth) figayiuglusledniutneu vildausadnudfaunnsludsddinigayiug
Tdudn

2. ansolnadeu DNA Uiinatieslutudiwead asuiden theadves
o1 nssuAng Suduvsslonilusuifnwtedfinemanslunssuiunisyfsssy

3. lénva9a0u NA ssumadarnduusleluassdlulimuRauninisiugnssy
svnsaeunsindeliiaend (HIV)

mslaau winefs msaedadPielnl SaldnvasiugnisumieudedTinduuuy
yUszns Bnslaauisvilsiethineduavenvadsisnmelainlulumadlyiigngaien

a a

fedeaoanlunsundimenssuiunmsiwadluniiindeaveagadsnnmessiauniy
aiTinlndlagldvayavesansiugnssuanilinfeaveuradsnan1eddldin dlmided
anwaziugnssumilauiuadlTInduwuy Fenistaauicldviduivaunuraiedul Nsendn
& & A = vl A o & 1% °o & o w
msinzieaiade Tud wa. 2539 ladnislaauiisdniifesgnieundnsansasn tnevindu

o Y a ad A,
LLNG LLaTENe LLﬂ%G]'JLLﬁﬂchvLﬂiﬂ']ﬂﬂ'ﬁIﬂau‘H\um@’ﬂ 2R1KG!
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Y A

o vasn1slaauds (Advantages of Cloning)

13 o (3 L (3

1. Srnuiugdniuasiugivilndfazgaiug IWSnimsuauiugiuuulng
MNLUGTTUYR

2. Srunudifidnuasneiugnasuia wu syilndeluimannvdelafil
ihuluUSinuanniifianudunlsags Hus

3. WindIudn 1N aiin1sUSuUTIaN vauen 1 siugN IS IER IR auugiuse

]

a &

Fyasssumnivienauisuviedaiiiduiisulelaedn fivardonauulseiusuniiondnen
Shwlsala

4. Hrelunsmnassndineimaniiideslidn innassiiiiiugnssunasdnvaed
willoufiududnuauinn

5. Hrelunsnanetorzvesdninddnvasmiloutuiiofazldlunsdionn

6. Brlumsvanarenaunueieizvesywd

7. wlrdnInemansiinlanann1syinauuesd uunnIu

Joide w39 nawde vasnslaauile (Disadvantages of Cloning)

aaa I

o g ¥ a = o ¢ a @ v v o g ¥ a

1. iiAsenuliduendnualvesdaddinnidudimuwuuinliinnisue
ANHUVANVANENTINN

2. gravhlimsiaunaeiusnalitesasnsldnyasmiiouiulununenai
T Imun1sanas

3. uywddalidyymauasusssy wu egslunsainisugnatenaunueieizsues
wywdinsgaesiauimilsuiusanuwatheisizvedaautuinugnatsunuieieizaui
Jusiuwuy Faihbiaunigniraueeniniieeazlinsy

4. Tgymlunesaungmanglumsigadduungnssyiniialuansine lagldns

] Ao @ - 9 v o § v = ° P PN

AsRmd U wlnaulifdwewmilsuiuauiuLuuy gz unladaundusiuiuy
wiolaauludnssyiin vseudusdnuaugsusrmiinfimdeutueaiilineussulinau

Wusu
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{ Tufanssud 1 ]

1599 N15lAAUTU

o dy a v 5 Y a v a = 1 dy
ANYLLAY : BBUNYUANATT VUMDY LLﬂBsUE]G]/GUE)LﬁFJ‘U’eNﬂ’W{LUﬂWiIﬂaUEJUME)‘LUu

1 .mslpaudulpeadenanalin

PANNIS

2. NNSIAAUTUNATAND AL BLIATUS ONTUY

PANNS

3. 97UV PCR wazdwiuluana DNA 7l Sanuduiusiuegnls wasdnsusiu

UfA%e197n DNA 1 lutana Wedugaufisenseun 10 azla DNA Aluana
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waslufanssun 1

1599 N15lAAUTU

Y a

o dy a v 5 £ = = 1 ndy
ANYLLAY : BBUNYUANATT VUMDY LLﬁB‘U’eJﬂ/‘ZJE]L’a’iFJ‘U@QﬂWiiUﬂ’]iIﬂﬁUEJUG]E]‘lUu

1. Mstraudulpganfanaialnvuaakuniiise

UANANS
.................... nstiudnuudulagenfenatainvesuunfisedunnmes Inenisdndedui
ﬁuSL'i]LGU’]ﬁ Wﬁ']ﬂii@“UENLLUﬂVILi‘EJ LLa’JU’]LLUﬂVlLiEJbLULWMT\]WU’Ju SZNLiJEJLLUﬂﬁLQEJﬁZS’m’JULWMWm

=

4. ﬂwﬁwmamawam wmuiﬂanammaummw

e
®
o))}
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®
d)O
]
=
)
=
o2
>~
2
D)
Lo
™
=
=
e
>
h3s
)
Lo
¥°
(il
N
2
2
2
*°
2
o
=
®
Lo
@
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=
o}
]
™
—29
=
=]
f2)}
2)}
2
®
Lo
c
o)
=
N
™

2. MSAAUSUNATANDRUDLSAYUIWBNTU

NANNIS

mimef\]mausuiumawmaawmmmmuﬂmm‘mm IIUIUTOU Uazlian

................................................................................................................. Useeoseseesessnsossnsessesassasessssesssssane
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JURDU 4 4 . .
1. Mswen DNA Wuanamen mlﬂumﬂwﬂmagﬁuaq DNA aaniduaneiiwuy 2 @e

U 2

2. MIUAUVINSUDSAU DNA wilkuy T4y lmann1sisuauniIsdaasIe

e
®
o))}
b
®
o)}
)
2
2
al
)
=)
2
Do
2
=
i)
=
==
and
2
]
2
)
=
=D
e
®
Lo
)
2
all
UJ
D¢
(el
o)
°
2
2
2
i)
)
—2
=
i)
D)
i)
®e¢
=
al
i)
>~
an
)

3. 97UV PCR wazdwiulaana DNA 7ild Ianuduiusiuenls wasdnsusiu

UfjA3e197n DNA 1 Tuiana Wedugaufisenseud 10 9zla DNA Aluana
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[ Tudanssui 2 }

o X a Yo o ° A v v P A a
AVLLRY : HBUN 1 IwuﬂLiaumLﬂiawmagﬂ(\/)mwammwgﬂLLazLmammawﬂ(x)

PUVDAUNAR
C
1. RINNN AD
....... SUNADINIS oo @08 DNA e BUATILS
2. NNNNAD
............. GAGHG e WUATILS e b

€

3. 1IN0 gesdsiigndnmeteuleddndinig wdalauae
4~

............. Umewmilen  ......U;1ey]

4. :namde 3. gnieumigeulyiviiale

............. DNA Polymerase .........DNA Ligase

............... Nanadn oo . DNA SPOUTLUUN
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maun 2 iiniseuiiesemnegn(vntidennungnuaziasasmsngin (x)

i uiiin
1o nslraudu (gene cloning) Tneededaidin dewldmanadin
2. e lutuneureanaia PCR fifimsangamgdannde Usvana 55 ssauuaifea
iel5H primer duAifu DNA ifuusinuy
I fupounsnvesnslaaufulasimaiia PCR Aeusiuuu DNA aneiferduri
Tnsies
S FunouveaUfiter PCR Tuduusmiusiodldgumgiigesn 95 sswmiwaldea

[

Walfiovitanedudiu DNA wiwuuliueniBuduges q s1uauunn

T nsnsiaaey DNA Tuguillewiiefigatyaraldivatia PCR
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[ wagluianssun 2 }

A1TUN : maun 1 TilniSeuiasesmenegn(v)mihdennuiignuasiaTeansngiia(x)

PUVDAUNAR
C
1. 9NN D
............. §uUNADINIS oo Voo @Y DNA oo WUATILS
2. NNNNADY
..... Voo WAL e RUATSE b0 U L

v Y U

3. 91N desdsligndnmeteuluddndinig wdalauae
4~

..... V... Uanewilen RO |2 31

4. 9nnnde 3. gnieumeteululviiale

............. DNA Polymerase ......v.....DNA Ligase

............... Nanadn oo \.....DNA SPRUTLUUN
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maun 2 iiniseuiiesemnegn(vntidennungnuaziasasmsngin (x)
nTeAIUTIRA

Q‘ Saa a

1. d.o.......Ml@aUBY (gene cloning) lnwdedtidin dosldwaiadie

a I

2. ... ludupouveImAfa PCR fiimsangnmnionsde Ysvanm 55 ssmizaidoa
iel5H primer duAifu DNA ifuusinuy

3. o x..... SumEUNTNVRIMTIAAUEUIREIMATIA PCR Aolsiluy DNA aeiiadui
Tnsies

4 ..x... tuseuvesUizen PCR luduusndudoddanmniaesn 95 swmiwaldea

WeotieyiateTudiu DNA ulnuulileniduduges o s1uauunn

5. v Vereor. MIATI3A0U DNA Tutullaiivofigatiyaealdinatia PCR



[ Tufanssud 1 }

116

Tufanssy Usepunisdpuineilasnuinendnans

A1TURS : maud 1 TilinSeuriiasewminggn(vnthtennugnuagLasasvianera (x)

PUVDAUNR
C
1. RINNN AD
A Ay
............. PUNABINTS @08 DNA
2. NNNNADY
a a a
............. nanadn e BUATILS 8

(% € o

3. 91nn desdsligndnmeieuleddndinig wdalauae
4N

............. Uanewmiien RN |2 31

4. 9nnnde 3. gnieumeieululviiale

............. DNA Polymerase ..........DNA Ligase

............... Nanadn oo . DNA SPOUTLUUN

a A
............... LLUANLIY

................ voulal
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maun 2 iiniseuiiesemnegn(vntidennungnuaziasasmsngin (x)

i uiiin
1o nslraudu (gene cloning) Tneededaidin dewldmanadin
2. e lutuneureanaia PCR fifimsangamgdannde Usvana 55 ssauuaifea
iel5H primer duAifu DNA ifuusinuy
CH fupounsnvesnslaaufulasimaiia PCR Aeusiuuu DNA aneiferduri
Tnsies
b e FunouveaUfiter PCR Tuduusmiusioddgumgiigesn 95 sswiwaldea

(%
1

WeotieyiateTudiu DNA ulnuulileniduduges o s1uauunn

T nsnsiaaey DNA Tuguillewiiefigatyaraldivatia PCR
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o X a Yo o ° A v v P A a
AVLLRY : HBUN 1 IwuﬂLiaumLmawmagﬂ(\/muwammwgﬂLLaszammawﬂ (x)

PUNYDANUNRN
C
1. 9INNN D
............. §uNADINIS e Ao @08 DNA
2. NNNNADY
..... V. NANETR e BUATILS Y

(%

3. 1IN gesdsiignanmeieuleddndinig udilauae

i

..... Ve Uaneinilen e UR8Y]

4. 1namde 3. gnieusigeulyiviinle

............. DNA Polymerase ......V.....DNA Ligase

............... LUATILSE

................ voulaal

............... NaALR e \.....DNA SP0UTUUA
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maun 2 TinSewinasemnegn(vmidernuiignuasiaosmangiln (x)

VUNYDANUTNS

Q‘ Saa a

1. d.o.......Ml@aUBY (gene cloning) lnwdedtidin dosldwaiadie

a I

2. e Ve TutUROUIRGMATA PCR NHiNTanguvniasnde Useunns 55 sareaidya

Y
\elif primer Jugfiu DNA Auusiuuy

R X....... TURBULINVDINSIAAUTUlA8WATA PCR AawiwuyU DNA @gwmegiduniu

Tnsies
b . TUMBUVDIUGATEN PCR Tuduusniusadldaamnigesn 95 ssriwaidesa

(%
1

WeotieyiateTudiu DNA ulnuulileniduduges o s1uauunn

5. v Vereor. MIATI3A0U DNA Tutullaiivofigatiyaealdinatia PCR
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[ Tudanssui 2 ]

AFuas TitnSeusuinguudnauaaiusaluil

1. NS oYy LN U ILERNIE NSt Y

2. TiinSeuwiinguudfnyusziuneluil nieulivsnaUsznay

Pnluglunensunng Miatuneudull 2545 UADLT9INI5AADATDINITN Eve
= I3 U al a . Y ! & iaa A & 1 v
Fe99AnNsanslaideu (Raelien Sect) 8191mulumawibmininnueinuywdsnmnlald

Wnstaaunywdyausnbilulandle aewliviiulneusaslianudainnistaauuywdidy

v
v adl

aa = o QY I o & av ¥ v = I3 a ) vy '
PBmilaagyhliviiugvessyvevpladidenudusunslaluian din ansilagnai

o nslaauuywdlviunaasesdiuau 10 g Fateunasamiwasdnuuiidaglviubn
mM3n Famnsniiinainnisirauauusnvadlanlafintuluiun 26 surnaulpefiuiduan3snd
auisiu uavsiounluiun 5 unsiau msnAuiaesufnINmAliaReITuANI LB lanTy

IS 1

Huadausn uazsolulueunandulndtasiinausdnnanseufiadlitudamsniiiinainnis
laau

thiFeuuevielsiiiusetunslaauiamwdfingn mszmale seymgsa
atuayuvidedndudeyatnediu wiourisesuelitaian
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3. anunengulaauiayydveaining1rmanslagnseuIun siausduNoa sy ey

Wuglniuinianysaliteundeumednuvazdnenmuasailya sundsadeldidunee

Y

! a o I o o & Y o a aa v =
QﬂiﬂEJ'Vl'E)@@@ﬂuqﬂqﬂﬂuwuqﬂiiuﬂﬂzgﬂ @LLWQﬂWQ@WQlﬂLLﬁ?UWﬂ‘UW@LGUWITJVIQLLWU LB

= 1 ¥ [ 1

Wi uAn@aInswiTulilansdnvazAueanun 8135n1swutuszauaudsaly

v ¢ o

Frineane Unineirmansfaziiunusuldieasradndausedunaiuisalmsnlaniuaiiu

& o o

v N A W 5 d & v A U Uy 1% v |
AoIN1sUIENsENd “Wndwin” (wileuderNanunsadsinlanuauseanisvesaiuls)
UniSeurzaivayuvisednduiutonunin “indsin” wioulivgualsznou
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waslufanssun 2

o dy Y = ] 1 v o 1 dy
AFuas TitnSeusuinguudnauaaiusalull
1. NS oYy LN U ILERNIS NS Y

Aslaaugulagadananalin

wonnaaianliidunve wagidenduainlasiulouves #833n lngld restriction enzyme

\ 4

\Houtiudru DNA fu plasmid —— recombination DNA

A\ 4

11 recombination DNA ldlu laduuaiisessu

A 4
Traudu lagede plasmid YeLUATIEY

nslaaugulaaldimaiia PCR

denaturation 1Jun159i119 DNA deuan1n wilefiazwanans DNA Tmduanawnen

5 l

o = - a = 44' s
annealing Judunaunangumaiiasuszinn 55 ssrwailud iellnsiues

lngldaamgiiasdszann 95 asmaltes

Y =

LY a Aa o ) ! v v 1 k4 [y v
ﬁ’]@ﬂiﬂﬁ]UﬂUUiL’)mWNﬁ’]@U@L‘UEWILﬂu@ﬁMﬂUﬂ‘U DNA uaiuumisnuselalasiauls
. I & [ 3 [ 3 & o (%

extension JudunauN1sduATIzs DNA aelutneanlnsiwes vlalaenisusu

UMD ZANADN1TYIN9UTDY DNA polymerase (72°C 1ian 20 3udl ) virlviAnnis

9 Y

o

31899878 DNA 910218 DNA wiikuu Ingagduasizsainaiu 5 vaslnswas ludasu 3"
Ti5ee9 uagiiivgamiiligeudnass (90-95) vilw DNA anedimininuisenaiiluseu

1 1 wonoanainiu waziinufisewadituseudaly
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2. inSeunusnquudafinunussinuselull wieulivenauszneu
g lunsnisunng MAnTuneudut) 2545 UADITEINIIARDATBINITN Eve &9

aadn1savslaideu (Raelien Sect) d19nmulumaunlminfinnugodnuywdsinilaly

&

'Jﬁmﬂﬂauuuwam wsnbiluland LlIE] aamuumwuﬂﬂauuauumm Lsuammiiﬂaumuwa Wu

[y

Fnsuilafgrhlisniusvomuuenaldddmuivonnyldluiian fih dvsdldgh

Y
(%

o nslaauuywdliuiaasesdiuau 10 g Fadeunasaniwesdnwiuiidaglviiin
N30 FasnaanannsieauruwsnvadantansTuluiun 26 Suneulaeduiiiduansyng
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a

] ] | ) Iy I a Yo a A a
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9
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UniFeuiuierseliviusisiumslaauiiayedfnad inssmale ssumane
advayuvsednmudeyatieiu wiaunesuielvidaiau

b14INTIRDU 13JL’1/T‘LJWJ‘&J ﬂ’]iIﬂﬁUiNiJUT’JEJ NOIAANANTIATYTITY Lummﬂmuwé

3. anungnenuleautaywdvesining1rmanslaunssuIun sRnuEuieas sy wdany
Wuglniuinianysalileundeumednuvauzdinenmuasailya siundsadeldidunee

1 a [ [ Y o o & Y o a aAa v A
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Fineane Uningreansnaziiunusuldieasiuindausedunaunsalmanlaniuaii
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h) 49 49
1 N 11 21
2 A 12 22
3 N 13 23
4 N 14 24
5 f 15 25
6 f 16 26
7 U 17 27
8 N 18 28
9 N 19 29
10 N 20 30
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N AUN 1 AUN 2 AUN 3 | AUN 4 | AUN 5 N

1 +1 0 +1 +1 +1 4 0.8 | @onndes
2 +1 +1 +1 +1 +1 5 1 AOAAADY
3 +1 +1 0 +1 +1 4 0.8 | @onAdes
4 +1 +1 +1 +1 +1 5 1 A0AAADY
5 +1 +1 +1 +1 +1 5 1 AOAAADY
6 +1 +1 +1 +1 +1 5 1 AOAAADY
7 +1 +1 +1 +1 +1 5 1 GRIARRN
8 +1 +1 0 +1 +1 4 0.8 | @onndes
9 +1 +1 +1 +1 +1 5 1 GRIGARE
10 +1 +1 +1 +1 +1 5 1 GRIGARE
11 +1 0 +1 +1 +1 4 0.8 | @onndes
12 +1 +1 +1 +1 +1 5 1 GRIGARRN
13 +1 +1 +1 +1 +1 5 1 AOAAADY
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15 +1 0 +1 +1 +1 4 0.8 | @onndeq
16 +1 +1 +1 +1 +1 5 1 GRIGAERN
17 2 +1 0 +1 +1 4 0.8 | d@onAdes
18 +1 o] +1 +1 +1 5 1 ADAARDY
19 +1 +1 +1 +1 +1 5 1 AOAARDY
20 -] +1 +1 +1 +1 5 1 ADAARDY
21 +1 +1 +1 +1 £ 5 1 ADAARDY
22 +1 +1 0 +1 0 3 0.6 |@onAReq
23 +1 +1 +1 +1 +1 5 1 AOAAADY
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30 +1 +1 0 +1 +1 4 0.8 | @onAdes
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3. L%ﬂiuiaﬁiusﬁalmgﬂﬁmﬂﬂuﬂizmumia%qmaaLSuLaﬁ
UsgnauluseBuandadidinsnsaneius iy
1. gene targeting
2. transgenic technology
3. biotechnology
4. recombinant DNA technology
4 Jelaldldwaluladdinin
1. msinziasaiedodi
2. MIngeINAIDaU
3. NSHALTIBY

4. nsuentuana DNA Iag gel electroghoresis

.70

73

.64

57

.61

.54

0.8

1.00

0.8




A15719 17 (519)

142

BLUUNAERU

AZLUUNITHINTAN

P

B

I0C

5. wulvddnannisintnnegnals

Ao o

1. a8 DNA ASaUTUNTAPULUEI NI
2. fnd1y DNA mw%nmﬁﬁﬁuuazﬁ@jwasgm i
3. finang DNA veananafauazfna1s RNA vadga1slen
4. finane DNA vesgaslanuazsinany RNA vaslnsaslen
6. toulaTludelaldlunsidouse DNA FaiBudisaanisiu DNA
YInanaln
1. DNA ligase 2. DNA polymerase
3. DNA transcriptase 4. DNA recombinase
7. woulasl Eco Rl Wueulasifnsuniglunisdnans DNA fisiums
YOIARULUE SErinsaduLudle
1.G U G 2.A U G
3.G fu C 4.A fu A
8. anslutelaiinslfimadaiugimnssumanlussfugnavnssuls
dsaudilutlagiu
1. ladiu 2. WUTU
3. 9ANTU 4. uYaU
9. delalilldnmuanivesnanasinilflunslaaudy
1. Fgumum U T
2. fidumissns s fivanzay
3, fifuaaeulsiifidnvasans
4

- fanuansalunmsunsnidigwasau o 1o

57

.55

.68

.70

57

.38

76

.68

1.00

1.00

1.00

0.8




A15719 17 (519)

143

BLUUNAERU

AZLUUNITHINTAN

P

B

I0C

10. Talalalypsnusenouaesnisyin PCR

1. lnsiwes 2. ndlelng U

3. Tndlalng A 4. DNA ugiuuu
11. nslpaulagardeuuaiitse JUananiinisirauniawmaiia PCR
penals

1. fAnudnnegs

2. @nansadnnmsnuule

3, gunsadeunsudTRaUn Al

4. anunsadnluszndlduseleviiinend
12. M3 PCR 1171 8 50U axl@id1unu DNA Aluana mnEudu
\Wies DNA Taianaiien

1. 16 Luana 2. 64 luana

3. 128 luiana 4. 256 luana

a fal @ A o Y v 1 v ¥
13. RINAYNUNALOULDNANAUA L9 ?J@I@ﬂﬁ’]i]lﬂg]ﬂﬁ]@ﬂ

usl

2
-
[N}
[

1. vaneiay 1 Ae vevesgn

2. YangLaY 2 g 19YeIgN

3. MNELaY 3 A WaUIgN

4. Soyaiimualilsiifisanesenisszy
14. M3Ansiadu BT annuuaniseingivasinasenivegidls

1. @a5199n18ULe

2. YA DUTDILLAY

3. fumuielaunsde

4. AUNIUETUTIVITNTU19 TR

57

.60

1

.75

a1

.66

.53

43

1.0

0.8

1.00

1.00




M54 17 (79)

144

BLUUNAERU

AZLUUNITHINTAN

P

B

I0C

15. tpulwsiuiiala Adududeslilunisairs recombinant DNA
1. restriction enzyme 2. DNA ligase
3. DNA transcriptase 4. 99 n. haz . an
16. fugimnssy annsaillussgndldlunsudnanslaiinsyyinle
Dunadi5audn
1. Bugdu , Bumeiilseu
2. wulasilunagnnen, sastuulngm
3 SafuuAlsadusniaveiad, Sagulsauneinidesludn’
4.9 1,2 uae 3 QnAad
17. Folalsigniosmuninamane Taauis
1. Taaufisldldiametudn iugaridy
2. Teaufiadunsvneiuduuuadema
3. Tnaudadunmsveeiuguuuliondoine
4. Traudlstuiugimnssuiianumsneiieaiu
18. waitldaniusimnssy Jagduldiuldlaeinadisaunian
TuZedln
1. NRENUNAUNY 2. QREVNTIUYN

o

3. msuTulsiugiy - 4. msuSudseiuddnd
19. GMOs gaunanezls

1. Genetcally Modified Orgnisms

2. Genet Modified Orgnisms

3. Genetcally Miracle Orgnisms

4. Genet Miracle Orgnisms

.70

.68

.60

57

.55

.68

.43

.57

53

.46

0.8

1.00

0.8

1.00

1.00




M54 17 (79)

145

BLUUNAERU

AZLUUNITHINTAN

P

B

I0C

20. MIRTIEOUAERUTALDUANNTARTIvEULAIINEIUAS 9
294519718 B Iudele
1. LAUN 2. awihile

3. ATIVEER 4. ATIULREN

'
a1 [

21. Folawdufininiunsiaulasiugnssu

1. T1INNARNINNNUL

'
a  a a

2. Uzl NinGnLeiaY
3. duindninduiuiinags
4. yssnuiidimanedluneniien
22. walulaBmsiduegmiinnuszndldludsuindonoeisls

1. as9@adiaienduniulsnmng o

'
a1 =

2. @ 9dsdiTAniidosaanpansiafinndng

3. aAdiTInindnans iU loviunuywd

4. a5FdiTIniiinUSinaeendiaulusinie
23, Jalnkilguselevtiannmnalulagniendue

1. mafindSunamanan

2. AISHARETENMSTIVIALAAL

3. nsmuueIUTuvetlasa

4. mnAneviesesluuiieldinungtae
24. \inviaenwMAsn1sNauLuule

1. msdneaduinluluviasily

2. msthegiuazlioanunanuenseniy

3. mythlvwazeadnlunanlusieniy

4. mstegnivlutulelnnanduvesly

.68

.43

.54

57

.57

.62

74

.65

.55

.55

1.00

1.00

0.6

1.00

1.00




M54 17 (79)

146

BLUUNAERU

AZLUUNITHINTAN

P

B

I0C

25. lunsnsiaaeuaenanssy sudlafiansnseldiunyimeade
PCR tilans2988u DNA vasnusele
1. Hefwesnuie 2. anwinile
3. NYARD 4. gnReeNTe
26. dsiitnlagnlaaulusiusnveslan
1. 1A 2. Unenead
3. launaria 4. g4ns

Ly

27. Yymdrdglumaideifeaiunmsinulselunulnemeiariug
AMINTTUAD
1. NMIARRDEU
2. MyUTumIUANMTYINIUYRIEY
3. MsduATIZREUY
4. MIMERULUAVDITU
28. m3tmaluladvng DNA sldlumensunndifienisuddaym
TsafiAnannaruRaund Ae3snisla
1. weada PCR
2. M3UUamedu (gene therapy)
3. aufun DNA
4. NMSMAPU DNA
29. ensldweluladiugimnsslaiiensnyaaeulsafiinaniond
Fausszozusniilasadslaiuannin
1. PCR 2. Protein engineering
3. Monclonal 4. Cloning

.60

41

.45

.68

.70

.60

.68

.56

.70

.54

0.8

1.00

0.8

1.00

1.00




M54 17 (79)

147

AZLULNITRATEN
WUUNAEBY
P B IOC
30. MuualionwIn199 Aeludunudunounsin recombinant DNA | .75 62 0.8

n = fin DNA Aflgufidesnsilududess meeuluddndinig

U

b

~ 1 2 1 v a = o Y & v
VOUAD DNA YULBY) NUALDULDUNINY FasmmeLoulasinn

o

VNS

'
a a

A = Len DNA 80N NWadE inlgunaenIs

P I3 A a N\ Aaa Ay
9 = ARLABNLYARVBILUAYILIY (E. coli) NUEUNABINIT

3 = 11 recombinant DNA 1ihgladvaduwuniiise (E. coli)

[
v v

ANRUTU

30, A7l

POUTINFDIYDINITIN recombinant DNA 1dulunudela
1L.I>a>n>9>19
2A>0>U>9 >3
3.9>3>A>U >N
4.A>UY>39>3>0A
gou DNA Tumaiin Gel electroghoresis
1. Ethidium bromide
2. Eromthymol blue
3. Ethylene blue

4. Eosin

AANEINd1Y (P)  egsyning 0.41 - 0.75

ABMTMUN (B)  @EENing 0.36 - 0.76

ANAUTBUUNIAUY = 0.79



148
WUUNAFIUNTS IAMANANIINIAEAS

1. “gnmlnadaulasiugnisumsgning ngueusnuiudivuazdnivimausensedvienian
TlnaRakUasiugnssy (GMOs) tnilnadnuUasiugnssy gnesnwuuiiielillvignyiane
Inganseiyivialnindussdnsamedninaiugidula aisaniviivlndiazeriviviou
ynviiatulsdlng

tneyinvuandi esanduiinduemisvedniiang lnaanizuuas nsldanse
v A o v 1Y [ <) = | a v Y Yy
Fyiglmliuinilnesaudasiugnisuasdunadesedunden wikaduayunslddilnn
AnnUasiugnssuuendt msdnwmadnermanslauansinaglidugunu”

v <

tniseumiuitmsinunsidtnlnadaudasiugnssuvsell ssywsnaativayute

(%
Ly F% Y

gudu wiaunsasurelitaLau

Y a A v ¢ 1 = 4 Y o & 1 a
2. niimaidoneendniwisl w.ea. 2540 neadvzdaalasusiunisliognuiueu neadiluuns
deyviaion uinoadlildunysssuni aeadidudun (Clone) vaaungdnimils nslaauils
(Cloning) wsnedls Nsviduanduaty dninerrmansussaunadudalunisasiauny
(nead) inllauiuunzMilusuatuynegng

Univenmansyiatente ey Jays WuausenuuuAzawidnuung wih

Fudrudnganmentuuvenzd e MlaAuALa WngMaf 1) nTudrudny U wiuen

a a Y & 1 a a t:’lj 1 v a A Y = o
riluedaeen wmnugnaneduedeatiadulugadluveswnsiidiedndivids (wnedin 2)
Mwsnindsfionadusmimuenudnuazvetng fi 2 senudd 3ntudsilyanunzdad
2 1 lWdanaeadlunnegdufledndmils Wneian 3) unedan 3 AwisaLazaAfengnoeni
Juread dnivemansuisaudnit aelu 2-3 Y1 JulUlanesdinislaauiayed uwe

[

suraraeUsemaladndulisenngruneiiunisyilaautuyudua



149

Unseuiiumeiunsirauiaywdniold sz le ssymauaaivayutedudu
1991 niounsasurglutnLau

UINTIIFABDU

!
U 6 Aa a

3. YauganauinuUaaiugnssy wie AquAdvantage® Salmon Ludnivdiausniilasu
ounwlinzndsdudmsiluanisonsn wwaveudnuusitugnasud swiiduiings
gosluuiiion1saiayiAulnenn Pacific Chinook salmon UanueaNausssusAlusmasms
WUaHn feuelngfianluussamusasoudiedu uaslnfunuinfuduisiuantailnansia
(ocean pout) fitreasigaslumssnsasyiuln Soilidfdueimnueateuund Au
omnsldinntu flnahdduniunidmiaringh wwasewdnildnandes 32-36 ieu fis
wlfaundmann 5-7 nn. wiksaueusiisunaudons 16-18 ieuwinty
“noutianunsnindile AquAdvantage Salmon TugslsasmumizUgnues u3dm Tu

[

FAUAEULAWA” Scott Gottlieb JURyuINTATNUANENITHNTOMNTUAZEIUNI
ansgewisni (FDA) na1dlukaasnisal “ Yawliatiaendenasiu lassasiamieiiugnssuy
W luludlunveslaiulaendedmsudn”

InFeuiiuieiuuneudsiunsell ssyumeraativayuioduduivauvausy

De

= o/

fnuasdutassuUsEmMunsaly ag1els niaunaesulelidniay



150

4. guthin vuneds nsthauenlvluwadiieldidusstanidenluwd lunansenuveadu

6

naneiugn1eluTeny eengislaunsakazkiug1Nin snaeiug inlmianalusnwilse du

]

'
0 W = Yu v

UUnde3anfiudndedn nsinfoudeviieiiugnssy IANULANAI9RE1NININNTINE1DY

Nfleg ins1¥38Mstasnwinsaduniaung viliiianiswWasuwdadininisiialn

DE19AUTY 9V leUINNIALANITSNELSA

IS o v A

guiriall 2 Ussan laun Budidndmsueaasninie (Somatic gene therapy)

[

wazduirindmsuraaduius (Germline gene therapy) vaugNBuliIURE M ULLARTIINEY

q

< a 3 1 1 m o (= v & 1 S o w
idunisuuindduweliluad egradu lunsegn wilimnnbiluwadduiug diududidn

] [ I3

= v ¢ [ o a & £ (L= v & = [ ¥
dnsugadduiugasiiunisidduerlubllueadduiug Jeunsadauwlastoyanis

'
Ly a

#ugNI3UV0dWHIn (Genome) e FuibiAnnsasulUasnazanunsadunanliiu
anvanulueuipsveaiUlsld Ay Buintndmiuwadduiugidaddnenmlunisidnlsa

o 1 1 % 4 & = v & | 9 D
MINUENITHUNBE 081905l TuvasiTasililigianuniuluegiunn 1ndmsdasiie
nszninimalulagidinseglutuneass wasilesnnnisianuidadlldunwelusiuai
EesiumgNansuasesssy ButhtndmsuwadduiuddadadudseiiuiiaziBenseu waz

Tulagiuusemadiulngdlaioygynlvldluuyed

Unieuiueiunisinwilsasedutidn Anandrsiunseld szyumewa
aruayutatudutieru niounsesurglitaiau



151

5. @vzUns WWuguuuunsAuasemsnddumelyguuunilenliinnuduasesdlsehivg

Tvsiq mslvavsnsasyiliinussAugimdslafiagiauussivgoly dlafnuiiuszivg
aonideu videvwaustlevianingiegaelinisduasesuisansdnsiaglaildsueyanan
HeAvEtnsasdaufiouazenaldsunisadnwmanguane Sedagtiuauindims
weluladtnnildassssdudonnidedumsveandnstnslususs fusmaduioss
inlpsanvednsbsluvazilfedemwes “mswnansinstu mnnsd Fesmseendnidas
dnsubuiiiendesiunmainuzisadundaiudesifiafmuiadelulssnaansgonisn
wmiane AvstsdmiuBuluadil \uvesdu BRCAL uay BRCA2 saglunguiuiiieaty
nsfudinsiaidesen (tumor suppressor gene) N1SNAMNIBLWNTU (mutation) VBIBU
faesiifiuamudsdunniounsaduuiarundeild dinnuavddasuazaionans
N13ALIAANSTOENT (United States Patent and Trademark Office: USPTO) leioan
avsonsdmiuiduivakanmaluladnmsnsavniamdulufuiaesilifumhonuiituve
ndnsUnsssaunIUTinIuL antuldinhenuiug senuldudinisesnansing
dm¥uBu BRCA 1 uariinisilestesiulinaufisenadugs
Unissuilanudaiiuegislsiunmsandndinsiu wWiumeniumnadedunsels
szymmpaatuayudodududaiu wionsesuelidaay



152

6. MIfnNugrIaNITEoNIANYEY wiltuin1TIenIeiugAmansazaIuIsauens i

6 v

Nad v A I~ A v [ v & a 4 a <
EAsARGonUY WA warauaeansle wu Widuwe wigs vi3e 918 TAURTWMS
Lidulsamaiugnssuuneedna (@ 1sa Thalassemia) Jagtuilunndanunsadnidendigeu
oo gy % ! v a o A X | | ! o a s
Milanwaeifeinisla imsudeslianisdnidenduilvseld Turndaaininemans
wudlunsuauiied Ta15iugnssy (@uiiFendn mitochondrial DNA) vasyAAaTIaTy
YudowdluTudmseunufaussie \indu Genetically Modified baby (GM baby) vl
Wnfiinudansiugnssuulantasuluiesneudunlilivowiveswmuies IMa1u3ne

| v dy o a ! LY Y 0 Aav dy b} IS % gj o dy
misUaeelisastiaiiusiely atvayulminideunniu wieadsiuinsnisladugsnisnseyinil
UnSeufianufaiiuegiels umeiunsau i iunsnansiugnssy

wlanUaeuvsalyl seymgnaativayutedududsiu nieauvsesunelvdnau

7. Wonansl 2020 Fnidedszavanudisalumailieozvesnudlasmdy “desvm” 1a
Tneldinadamsnssuuuiefuiuiininndeld Suausvasudnvesnismeassiiiold
Tums$hwuazdesgeionzmeluiivindunienszgninlalnglidedd3sdidnasd ioan
TomanisifalsaugiSeduies

(s vilnidudeiieslifvdelulan fannsonsaildmenisiaeudddled
sg1uTInndeiudvemaeniiooy e nwaduuivimemiiniidondy
Chromatophore Bsagiuuugiiannnidnuine suluiding Wenduilonadasfens
vesadaniliveslngtu Sohlrddureminauisaudsiudouldunly Fsmsdeud
vomiiniullldluduiensnssihegadenringu moudduanteendsensuailisndae
Tunguniinnszasdunanasiu ersendeuiaiitetndeu feonislivieruidFendn

Funnel Wuiuvselnduues wdgndeuiililinseiu



153

Unseudiuieiunsilietezaywdla neldmedauderiunisnsadives
niindeumseld ssumnaaiuayutetududndiu nieunsesurglidaiau

8. Tundlngyneauludenuifanuegdlndtnmsillidiunisdunuuiedseansde wiuis ong

39 U ]

° a o Lo w Vo N a ¢ a a & vy o aa
’]u’JEJﬂ’]iIiQLﬁE]u’]@IWﬁ%El Gl.‘Vi’JiN 2.1UDY 9.83NUT WmﬂLUu@J@@QﬁQﬁUl‘Uﬂ@%QWaQ

[%
v v v Y A

AENIINTNTATIIINNBgRUnangulaUviadern sosviieuhea

<3

A eXe

Vv

Y] Yo % P ) P ~ P vy A & %
weurang uliladiauing wagnmnsafdugdesasds Inefduenausenly Aduldls
a = A v A o ~ a a v a fou W & Y ad
Mignfe Witavesauing Wethunigufiss lngunfudinsiigausnanvalyanameisnig
INYIANENT AT NASLTAULIMTN T U8ATIAD N15ATIERUINAI8T1ED SaN1TMTI1daU
ANALDULD

tnseufninsesafigatuanameiedululavsely ssumemaaiuayu
JoguduT9AL NSousaSurlRTnLau



154

M3 densesAusenaunsiinnameine1eans

DI

2AUTENBUNSIAMANANNY

ANeFEnS

DIAUTENBUNITLA 9D

Toulmin

ANANNSAI AU
ANUEUTUS SE NI Vn URS
Tnglgusyanuneunse
wdngu Aldnnsfne
AuA31 d1579nTIaEeU Lite

Wllgddoasy

1. szyteasuannmenisel
) 6
nI0UIINHNITUNN

ANeeans

1. M3oeteasy

2. SEUMANgIUTIUTEINY
Wsavainaseiineliu

UsIngnsadmainenaans

v o

2. A199% Vdaasnangu

]

3. 98UNEANNAUNUSTENING
ToagULasaNg U

Uszdnenldatvayudeagy

3. MIaTuaUTeNa1I91




155

150 nansUseduuuIansvsanaInemans

, - FTAUATUUY
LNEUTINTTUISIUU
3 2 1 0
1. szyteazlain | asdwenisalleg | asuwnnisallag | asdwmnnisalles | asdwvnnisailey
WiRN13aivse TvnHaNIg TvnnanIg TvnNanIg TAvnNanIg
Usingmsaivne | eeansla | Aneimansle | Aneienansla | Ivenanaaslle
Weenansls | godes daau | gndlesunsdi | gndesunsdiu
(3 AzKUW) ATUNIUY FaLau wald
ATUNIU
2. STUNANEIUY JEUMANTIUGSY | seuvangiude | dnSeulila
Welsedngvise Uszdngvise Uszdndnie JEUNANGIU
foifiaazed Toraateiisyy | dowleateisey | Beusedng
Ry adludoan adludon wiedaiiaasay
U5In9N138iNn19 fianudenndesty fanudenndesi wiedoinaasuas
Weeans NANNTVTONGUE | VENNITVTENguL | nangIuLde
(2 AzLUL) MEINeN NEINEY Uszdnidiissy
Wenmans Ienmans adluilonilsd
v fomeuisdn | Anudonnes
NANNIT 938N Y])
MEIMEANans
3. 83U NANFIULTS VANFIULDS NANFIULT
ANUFUNUS Uszdnuvie Uszdnunie Uszdnunse
senineteasy NANIULAS NANFIULT NANFIULTS
WASVANG UL Usednuild Usednuild Usednuild
Usgdndld atuayuteay | atuayudeasy | advayudeasy
atvayuleasy Fudeifieasedl | Wuderiensedl | Wudeiiensed
(2 AzUL) sryasludornud svyadluitonud] szyaduiloni
ANNRNFBINY | Awgndewny | Lillanugnsies
NANNTT M3BNOWE NN YIBNGBI] ANUNANNIT Y50
MIMEIMERS | MOINEIENERT | NuNN
Fav TgNG el Weeans




156
WUUNAFIUNTS IAMANANIINIAEAS

1. “dnlnadauusiugnssumsgning naueusndiusiivwazdnivmdasenseddvienidn
Tnlwedinuusiugnssa (GMOs) Falnadauusiugnssu gnosnuuusilelillsignyiians
Tnganssn TufvsdelnaififiusyAvnmendnlnaiusifuls anssrfufirlnidaga ufmiou
ynviiatulsdlng
theyinduen esaniiinduomsvesdniidng lnstanzuuas nisldansain
Swialniduinlnadauusiugnssuesdunadosodaunndey uidaduayunisldinlnada
wUsitugnasuvendt msdnwmsinemanslduansinaglifugutiu”
Unieuiuinmsiunmsiddnlnadauusiugnssuvield ssymanaaivayude

Buihu nieuvisesunelvidmay
WUINIIABY
n1sseydeaguannmanisalusausingnisalneingasans
NaYIAINBY

AITNISITIInmdAusugnTIY
nsszyndngulieszindvedaifinassitisadesiuunngnnsaineinensans
NaYIAINBY

dmsszya1 inlwadauusiugassy gneenuvunielulignihaielneaissirivity
winlnsd iUszansnmehiInaugiausasehiviveialmiseghSuimdouynaialuls
772lnn
nsesurem NS sEnINdea T uazanguBess S ldaiuayudoasy
NaIAINBY

mislddralwadauysiiugnssunasgniu mszdinshansehsuitvoialuiun g
saavianevitaiouynvialulstlnaiitue msvesdididnglneanizusas sauviaaa

Femoanmanaeunsearseiviiversvuteuludnlnedelivaonieseguslog

Aag1eAnaUvainiEe
n1sszydeasuanmanisainsadsingmsalnisinerdans
ARBY

3 ¥ U 4 ¥ - % 2
WIUAIEIIMITNINNIS LTI INAAAUUSHUGNTTY (3 AzUUL InTIzasUanIunIsalls)



157

nsszyvangudeUssindvsedaiionsaiiieatesiuunngnisaimainenaans
AMaU
wsIzRMUNAINTINE 1M ITmIse Selvyaluaidusa lnnsndauusiugns sy
hunaFesiossuuilng (1 azuu ins1eszynang sy snmiataiaasuieatoeiy
Snenmanslaiiuasiodeuandon usesuienalulsdn sy sredasesueI19alnaiion
uusugnssudgusuarssi ivily)
nsefuremmauIUS TN INdeauazanguBess S ldaiuayudoasy
AMaY
misldasaiivialuinlnadnuusiugnssussdunaGonoduandou iosn
Svitniuemsvesdndidng winltarssirivitewidnlnl oradunadesdednidnqma (1
s imnsrgagule ualiesurgdsanyalzvestalnnanuusiiusnssud) a1u7508IuaTs
P18ndvild inseeiudilsarsshiviviudnalmedauusiugnssuesyi biduiumenun
T iueinisvesaniian)
nApeuvetinseuaziiulid dniSsutndouaunsassytoasuivnnisaine
Usngmsaimeinermandls wiesuesididanuludeiaaseiifendestuinemans
2. trflmsidensendniudsl wa. 2540 Aoadazodlaiusumstediautiuey aoadifuuny
Furdadon uinoadldliunzsssua neadidudiun (Clone) veaunydndanils mslaauis
(Cloning) e Msvduanduaty dninermansuseaunadudalunsasrauny
(nead) Thviloutuunzduduatiuynetng
tiningmanivnafiionde Beu Jayn WususonuuuiaTowhdiuwng 1w
Fudrudngandemiuuveunsdudefladiuiiugy wnedd 1) mntuddng 4 wwen
eluadvasen wiifivgninefuedeatadlulusadliveswngiaudlodndavils (wnedail 2)
fusniondsfienaidusivunaudnuuzvesuns fil 2 eanuds tnifuFaildanungsai
2 511JUQﬂfhsJa€LuLm3§f’;Lﬁﬂ%ﬂ&ffmﬁﬂ (unzdinfl 3) wnwdndl 3 &gqﬁamamaamgnaaﬂm
Hunoad dninermaniuaudnit aelu 2-3 38 Wuldlifazinslaaudanud u
SsuiavansUseinalddnaulasenngmnevumsilaauieayudud
thiBuiiusedumslaauieyudvioll innemgle seywamaaiuayuteduduinegy

NSauTIasuelATALY



158

KUINTTABY
v ¢ [ a 4

nsszydeasuanmanisaluiausingnisalnieinerdans
NaIAINDY

laihugag snsrendsinauieuyydioAnnantaases s
nssEyYnaNgIUBsEAnYsadamaiaiitieadasfiuusngmsalniainerdsns
NaIAINBY

dn1352y3 Unemoadsduanuiclone)vesunsdndanidedainnemansUsyay
AImEuSelunITaTIUnNgmoaalideuduunzduUUynae

a v o g Py o o v ey o P

n1395UIeAMENUS TEn I Taasuaznang udeUssdnynldaduayudeasy
nasiAInay

unInermanivnaionde ideu Jays idupueenuUUIATOIENUIUNE 19717
FuaauangngesiuuvensFuTeAlaeuiua nesadl 1) 9anduaauans 7 19uen
wdundeaen ualnvgnaedundeaiadlulugadlyvewnsdudedndamids (wnedai 2)

ﬁé;yma75@17@7@4ﬁum"’m"mum@mﬁ’nwmzwamnz G991 2 eonua? 9InYuIslYanunesan

' ' o
v v v ¥

2 1 lWgnareadluunzdudedndamila (unzdil 3) unzdnl 3 AaneauayAaengneani

umaad

3. UmuwaueufauUsiugnssy vi3e AquAdvantage® Salmon iudnivlausnitlasu
oy alvimededudinsiluanigensni wwaneudauusiugnasuil seiiBuiinge
gosluuiiionsiaiayiAulnain Pacific Chinook salmon UanueaNausssusAlusmasms
wUin fuuelngfiasluussamugsasousietu uadladunuinfuBudsiunnuailvansia
(ocean pout) fitreasigaslumssnsasyiuln Soilidasueimnueateuund v
ownslfinntu slnahsatuniunidmiarinh wwanewdnildandes 32-36 ieu fs
wldnundsnan 57 nn. wikeaveusaigunandeud 16-18 Wouwhiiy

“ pouilanunsntignle AquAdvantage Salmon Tugalsanumnzdgnues Usew
ludgduieunlaua” Scott Gottlieb HUnyu N sdinuANEnITUNITOMNTWALE LI
an¥geusini (FDA) naniluuaasnisnl “ Uawiiniuaondeiiorfu Tassadamaiugnasud

Wndn lululunveslantulasnnednsudnd”

InFeuiuieiuuneudisiunseld ssyumaraatvayuteduduivausausy

N

= o

fnwradutaIssulsEnunsall agals wiaunsaSureluideiau



159

KUINTTABY
n1sszydeaguannmanisainsalsingnIsalneineAans
nasiAInaY

laivfusag insrgnIsAuUaIuYaNaUAnLYSILGN sTue9ladn e sE
nsszyndnguliszindvisedaifinnssiifeadasiuunngnisainieinenaans
nasiAInaY

dm3szy37 umaNeusauYsuanssy vsdiduiinanaesluuiensosyiulngn
Pacific Chinook salmon Fufhuauwaueusssumiluumaynsuudin duunlneigalu
UsTaMTaNu R uadlmsunuansuiusasunintarlansia (ocean pout) TIgas
gosluusamsisaiuln soihbiinsuessinusaueung fuemsisuiniy slnais
Funtrnddemidarii uvaseuunFltioanies 32-36 oy Seagldvumdnarn 57 an.
usiuasousIdeunaundoun 16-18 Fouiniu
nsesurenImaNIUS s deayuazanguBessSnildaluayudeayy
nasiAInaY

99T TINTAITN AN TUANTO NI UASE WIaNSTaINENT (FDA)
narilusoasmsalinsarvinidvasadeiosiu uaslassasrmeiugnssuiiudluludluy
vosvautaendesmiudnd uidiliisieaunsuilnnauaueaueusauysiugnssudnd

mIwYaensenesuslnaeln uszdaaz ua e TugAUANIR UGN TIRFey g

4. Futhia vuneds nsthasuenlVluwadieldidusstandenluud lunansenuveadu

[

naneiugn1elueny eengrslaunsiwaswing NN snaneiug inliiaxalusnwilse gu

]

v W

UindedinAudniedn nsinfioudremiieiugnssu IANuuanA19e819ININNTTNE18Y

i 1
IS Y )

Ao aa Y a aa a o9 Ya a aa a
‘V‘lla% LNS1ZITNITULNSNWINAITESNEUNKNAUNA V]'ﬂ,‘ViLﬂ@IﬂqﬁL‘lJaEJULLUaQ'JﬂV]']Qﬂ']iLﬂmiiﬂ

9

987198UTY F9vleuINNIRBLANITSNELSA

guundndl 2 Useian laun Budidndmsuieansnenie (Somatic gene therapy)
wazBuUindmsuadduiug (Germline gene therapy) vausfgutrindmiuigansnaniy

& 1

I a (3 ! ! ! 1 (E=] [ a o w
idunsuuindduweliluwad sgratu lonsean wildnuiniluwadduiug dwguiidn

o o s

= [ [ o a & £ 2= v & = [y v
dvsugadduiugasiunisidduertluliluwadduiug Jseunsadauwlastoyanis

'
[y a

WUSNI5UVRIETIR (Genome) T FaviliAnn1siUasuLUaINzaunsadunanabiniu

]

anvaulusuiAnvesiUiels day Budidndwiuwadauiugltidnennlunismdnlse

NIugNITNUIegNegea1sle lusasiisesliiligiinnuninluegiann isdmasioia



160

nszviindnalulediinsegluiunanns uandosnnsiieudaiildmnnelufuni

Feaumnranisnualsss futidndmivwadduiugiadaiulsufuiiasBendou uas

Tutlgiudssmadiulngidlieuasnlnldluuyee
thiFeudtuseiunmsinulsaseiiuitn fndndrsiudelsl szymewa

atuayudatudutiewy wieunsesuelvtaiau

WWINITABY
n1sseydeaguannmanisalusausingnisalneineaans
nasiAInau

liviusae sy Buhdaiiunsnldmsuudlonansenuvesdunaeivgnielu
srmeereaslvinasneduuniiioginafeals
nsszyndngudeszindvdedaiiinassitisadesfiuunngnisaineinendans
nasiAInaY

dn332y77 Guthiind 2 Ussam laun Guthiaamsuwaasiunig (Somatic gene
therapy) uazgduihunamsuiwaaauiiug (Germline gene therapy) YeueTIUTITNE Y
wwaasmesstunsuuIngioweliluyad ey lunsegn ualunuinliluwasgurivg
dduihindmivaaguiugezitunnhoueidlulluwadgunus Jeausodauyad
Joyav19iugnssuvesdedliin (Genome) I
nsesUIEAIMSUS TN taas LA Rang 1B il daTuayudoa s
nasiAInau

Futhvndailumsindeuenemheiugnssuiinesnyiinisaseduiinund vilwan

NS UAEUNYAIIDN1NISINRLSPaENEUTI F9vilmAnnI1sIUAEULUAaITIaEa117150a U8R

o
¥ & a o & o (2 o=y o s

liftugnwaruluewianvesgthels duiu Suvripamsuwadauiugsadengninlunsnidn

4

Isamaiugnssuy e 1991235l0

5. nUns Wugduuumsduasewmsnddumalaawuuninlinuiunsesdaussfvg
e nslavzumnsazyhlidnUssivgiinmadlaniasvinulseivgaoly dlaftmunusshvg
a 1

aoniduu MsemnalssleviainingegnielinisAuasesusansdnsiaelilasuougyinain

Y

AhedvsUnsaziinnuiiauarealasunisadneniesngvane dadagduanuiniamis
welulagTanmilldasisussinudennidesdunsveanavsinsludUssfvgmeiuiogns

1NlAEER NI RE19T UV TADIS09UDY “N15ARENTURTTU” 1NNl 1309N159DNANSUNS

° v a o a ) a & v = @ A Aa o o & o a
a']‘WTUEJ‘UVlLﬂEJ'mJ@Qﬂ‘Uﬂ'ﬁLﬂ@ll%LiﬂLG]']U?J"?NLUUL?@QWN?"I@@?WNS@Lﬂ@iu‘UizW}ﬂaﬂiiaLNsﬂq



161

e AvistnsdwiuBuluaiil \uvesdu BRCAL uar BRCA2 Fsaglunduiuiiieaiy
nstfudansiiniiaen (tumor suppressor gene) NINAYUIOIUNTU (mutation) VBIBU
Weeosiiinaudedunsinusdaduasasundesly ddnauanidrsuazaiomune
N13ALINANSTLIENT (United States Patent and Trademark Office: USPTO) laoan
avstnsdmiudiuuanasimeluladnsnsamiamduluguide s iumhsnudituee

=

anavsUnsssdunIUTiruIn anduldimbenudug sonunldudinisesnansing
dm¥uBu BRCA 1 uardinisilesfesiulinaufisenadugs

UniFeudinudnmiuegislsiunisanansinsiu wumeiumnandissiunield
szymmpaatuayudoiududraiu wiouesuglidaiay
WUINIIABY
n1ssrydeaguannmanisalusausingnisalneinedans
LnaUIIAINBY

laivfusag insrve19dnsnayselenininguuunisaunsessweaunislaye iy
Nl
nmsssyndngruidalssdndvisadaiinaseiifeadesiuumngnisainsinermans
LnaUgIAINaY

n5UnT 4‘ﬁug‘zjuU‘Uﬁ75@5’yﬁiadw§’wsf§uw7dﬁzyzymUuwﬁbﬁ?ﬁ’mmé’ymm
Fevseavglaaig msliansvnsesvilimihyssawgimaileiiosiussdugnoly §laf
M5z aemasy viemmauselevianingiodnielinisdunsouviansnslaelals
SuoynnIINgieansthsesinminuazenaldsunisastnemnguue Tagvunaiudiie)
manaluladanmillaasisaiutoonideslunsvendnsonsludesyavsn o
wnlasiawizeeedsluvaizifaisosos “nsandvsvnsdu”
nsesUIEAIAUNUS TN INaas A uang B Invil ldaTuayudoa sy
LnaUgIAINaY

FnIneans U suaziASo N A EeII3NT (United States Patent
and Trademark Office: USPTO) lnpenansUnsamsuainuiuauazinnluladnisnsianida
wsuluduisaesdlyumenuidurondnsons vintledmienudug sonunldudns

panaNsUnsTISUIY BRCA 1l uazinisileesasduluuivudemadiug



162

6. MIFRNUgrIENITEeNNANYYY TuuiliuiInFIRemaiugeansazaunsauans i

6 v

iTRdRde NI Tdn v uiFeansle Wy Widuma nda vide ve Tanuudause
ifulsametugnssuusesng (W Tse Thalassemia) Tagtuilumdanunsodndonsoon
fifidnuafigesnsld inmsudedliiaanisdadonduiviels luimaaminineimans
wuinlunswauiiey fansitugnssu (@uiBenin mitochondrial DNA) vesyaraiia
ﬂuﬁawﬁﬂﬂluéf’;éauﬁﬂgjau'ﬁé’aEJ \Andu Genetically Modified baby (GM baby) vl
SnfiAnufiansiugnssuuanuasslufiesaneuduililivouvesauies fdnuinm,
asUgeslesiiduiudely atuayuliifoinntu viemsimasnsladudsniansevhi

thisuiinwAniiuedils Wusefumsnauioniunsnansiugnssy
uwanUaeuvielsl szumanaatuayudedududaiy wiomisesuelidaau
KUINITABY
n1sseydeaguannmanisalusausingnisalneineaans
nasiAInaY

LisiuseiumsaauTieaiunsaasiianssuuUanUaou
nmsssyndngruidalsydndvisadaiinaseiifeadesiuumngnisainsinermans
nasiAInau

dmsszyar mssndensiugiadenmanyve vxvililauyveidanvaismui
#9975 1o Wi umamdls viSaumme vsoiduusln Felimauudouss lidhulsaneianssy
uNee N usiaIgauninermanswuanlumswauiien Jarsiignssy (Fauiisend
mitochondrial DNA) vesymaaiiaivuieudrluludiseuivgausiae it
Genetically Modified baby (GM baby) W°7?%%ﬁnﬁlﬁ@y7ﬂﬁ7sﬁ’ugnﬁywanz/aayiw‘”mm
vnAuduililyvousivessues
nsesUIEAIANUS e INtaas LAz uang 1B ssInill daTuayudoa
nasiAInaY

nsAmiugrsIdenmANywe vinueeiniteyanlutestu uagliinndunsieus
soaiiaemauseiinse Silunsaliilarsviugnssy (§Iuiii5en31 mitochondrial DNA) 949
yﬂﬂaﬁmwmﬁawﬁ%ZUZum”aa’auﬁUﬁﬁuﬁ iAniihu Genetically Modified baby (GM baby)
vilsisniAnandmsiugnssusanvaenluiueainauduililywousve e soroay

analilinmuinUniivessmeniidnudarsiugnssuuvantaauuag



163

7. 1ilonansd 2020 tnddedszaunrmdiiaslunmsilietoizvesmyudlasniu “desu” 16
Tngldinadamanssuuuiefuiuiininngeld Suausvasudnvosnameassiiiold
Tumsinwuazdosgeioizmeluiivindunsenszgnitnlilaeliidodd3sdidnasd iean
Temansifnlsauzifaiues

iy vinidudeiieskifvialulan faansowsisldfonsasudaild
p1unnndeivdvemasniloou e nwaduuilmiweminiidondy
Chromatophore Gagfuuugidaannnindudn duluiiding wWendundevinfas s
vesadaniliveslngtu Sohlhdduremiinanuisaulsiudeuldunly Fsmadeud
yowmdntuldldlududiensnsshogiafiowitu mnuiduanseoniversunilidnde
Tunguniinnszasdlunainansiu orsvegndeudfionndou femslivievuhiizend
Funnel siuftunseliduuss udrgngeudalildvedu

Unseuiiuieiunsilietezaywdla neldmedauderiunsnssives
wiindneduvidelal szymemaatuayudoiududraiu nionesuglidaau
n1sszydeaguannmanisalnsausingnisalneineaans
nasiAInaY

wiume ins1zazildianUselendlunisinwilse
nmsssyndngruidalssdndvsadaiinnseiifeadesiuumngnisainsineraans
nasiAInaY

Imsseys1 gavszasdvanvesntmmassiiieldlunssnyiuasdosmetiazniel
mdunsensegniinlalngludedldsididnase iloanlonanisiAnlsauzse
nsesuteaMuduiuSsnindeasuuadngruidassindildaduayudeasy
NaIAINBY

mnagldinadnnmsnsisduuuidetundn autululdeinnsrendninisngeii
memsiaeudessinsalaelfivasuuianivesmdniilsend) Chromatophore Saag
Fruuua NG Anluiiding iWendnnionadassfanlsveusadivarilivens
Inafiu Sonliasuveaminamsouusuaulvules usailsiiarsdmaniuiiosisala
wdlouninly

=

8. Tundlngyeuluderuihfanuegdlndtnmsiiliiunisdunuuiedseansds wiuis ong

S A

39 U fgrwienslsaieuinlngds aild o.dlos 2.30103 Aenduddesadelunfizmes

Y

any3 lngmadmiiisiaannesiigauinangiulmhvadent seanuileuidgm

L)

[

werundngulilasinuie waznisnnafouldesasde lneRwuenauseiald Mduldls

Y



164

a

flgnde witevesauie Wlevunifisuidss Insunfudinsiigalsndnualynnadeisms
Inenemansisuaadiudwmihildvesadiite msnsaeuanasiiafie viensnsiadeu
NADULD

thiFeudninnisnsafigaiyanasmendedululivioll ssymmpaatiuayude
Busfuday nieuvisesunelvidaiau
WUINIIABY
n1ssrydeaguannmanisalnsausingnisalneineaans
LnaUgIAINaY

ululalld
nmsssyndnguidalssdndvsadaiinaseiifeadasiuumngnisainsinermans
nasiAInay

Imsszydn msmsadiduiiesasas lnedsueiiausenadld Adululiigade
wievesnusie ileuniisuihes Ingunfudansilgeiisnanvalupradaeismaine mans
Mnpeiiud miildveenssie msmsvaevenareigie uienmsnaevanFisue
nsesurem NI sEnINdeauazanguBess S ldaiuayudaasy
LnaUgIAINaY

MRS UeINIesgIINAIITI U VlaYiFedlioroa ioul
vhusnaunnsvesduiiiamzzasluusazyeealdiiuateide odetedsly
(0amssutssnIve s guam uazmseandaameiililiarsmvelavivseuuadly
¢ Fofumsifudeyauasamuaudeuuaseaniovosusazyanadaduduneuii
FusnTumsitgaimdngusaesioghanie usdseslsnsinssivieftuiisiageian

TUROUTZHTNTORAALO U 1N URN T



165

A13N 18 HAIATIENANILARAATEIVRILUUNARUTANTIRNaVINeTAEns (I00)

18391 PIINSURUANTITATV 131242 1599 WALLlaN 1AL

Y

¥

) = A o & a = o =
FUUTIUANIUN 4 AULUBNIIU NWW?E']UﬂWiLﬁEJUELLaSGn%

) mwmﬁwaaﬁﬁaww (R) R

. - - = . - YR | == | utawua
N AUN 1 AUN 2 AUN 3 | AUN 4 | AUN 5 N

1 +1 +1 +1 +1 +1 5 1 A0AAADY
2 0 +1 +1 +1 +1 4 0.8 | @onAdes
3 +1 +1 0 +1 0 3 0.6 | @onAdes
4 +1 +1 0 +1 +1 4 0.8 | @onndes
5 +1 +1 +1 +1 +1 5 1 AOAAADY
6 0 +1 +1 +1 +1 4 0.8 | @onAdes
7 +1 +1 +1 +1 +1 5 1 GRIARRN
8 +1 +1 +1 +1 0 4 0.8 | @onndes




M504 19 WANITILAT)

ee

6 1

166

MA1ANEINGY ANSIUATIUNKUUNAADUNSILRHANNS

WMeEans
Yofl | Amnuen AUVUNY A1UIATIUUN ALY a5y
1 0.41 gnd1eUIuna 0.44 grundundeutiegs | dldldle
2 0.50 gnd1eUIuna 0.42 grundundeutiegs | dldldle
3 0.71 Aoud1ey 0.25 grunadwuntiunans | dildldla
4 0.64 Aoud1ey 0.56 grunaduwundeutiegs | dluldle
5 0.58 gnd1eUIuna 0.45 grunduundeudiegs | dldldle
6 0.45 gnd1eUIuna 0.48 grunduundeutiegs | dldldle
7 0.55 gl ILNa1 0.64 21U MUNGS gl
8 0.61 AouTednY 0.67 gIUNRTUNGS lJlale

AIANNEINIY BETEWING 0.41-0.71

AU LUN BEYTEWING 0.25-0.67

ANAULTDNUTIIRUU WINAU 0.83



)
UL
gn1une

anunegagiu

ALNUINTINNITIU

ganuivineudagiu

Us2IRNI1sANE

U

UseIngLdeu

YIAUA LT
JUN 9 UNTIAN W.A. 2525
DNDIULY IR IAUMIANTAY

s

{huiavil 341/6 DuUUBUITALNA FUANIWALS

gnoles Yamrinnwaus swaluswald 46000

A3 DUAU AR.3

L5 sgunWaugineassn

Fuanudug ennaudles dawdanwdug saluswdld 46000

WA 2540  dseufnwinouni 1satsuvoulnuInesu
N IAVOUBNY

WA 2543 dseufneinaulans 15assureulnuINesuy
JMIVBULAU

WA, 2544 USgeyivenenansundia (In.u.)
A19IYITTINGT UNTINYIGEUNIEITATY

WA 2564 USgueynsAnuinmdadia (ne.a)
AVINMANGATHAYNITAOU

UWNINYIBYUARIFITAY



	Titlepage

	Abstract

	Acknowledgements

	Contents

	Chapter 1

	Chapter 2

	Chapter 3

	Chapter 4

	Chapter 5

	Reference

	Appendix

	Profile




