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# # 6183891227 : MAJOR CURRICULUM AND INSTRUCTION

KEYWORD: scientific reasoning, game-based inquiry learning
Witsarut Emsomboon : EFFECTS OF USING GAME-BASED INQUIRY LEARNING
INSTRUCTION ON SCIENTIFIC REASONING ABILITY OF UPPER SECONDARY
SCHOOL STUDENTS. Advisor: Asst. Prof. WICHAI SAWEKNGAM, Ph.D.

The purposes of this research were 1) to compare students’ scientific
reasoning abilities before and after using the game-based inquiry learning and 2) to
investigate the scientific reasoning abilities during employing game-based inquiry
learning. The participants in this study were 40 students studying in
matthayomsuksa 4 at the secondary school under the Secondary Educational
Service Area Office Singburi Angthong. The instruments used in this study were the
achievement test of scientific reasoning abilities, informal interviews, learning logs,
lesson plans, and educational games. The data was analyzed by using mean,
percentage, standard deviation, t-test, and content analysis.The findings showed

that

1) The statistically significant of the post-test students who were taught by

using game-based inquiry learning was higher than the pre-test students at .05.

2) The students who were taught by game-based inquiry learning showed
a change in their scientific reasoning abilities during learning. From the first stage,
the abilities of scientific reasoning at a low, middle, and high level were 37.5, 60,
and 2.5 percent. In the final stage, the scientific reasoning abilities were 22.5, 17.5,

and 60 percent, respectively.

Field of Study:  Curriculum and Instruction ~ Student's Signature .........ccccooeevivnininns

Academic Year: 2021 Advisor's Signature ..o
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a

lunisdvaeunavidmunendesy fudedadnuiielidniie uussaaninuwingound

'
[ =% o

ninenslunisuidgmiegrediia Fainisouavaesdrsiaedrsudedu (actively explore)
adnsgviuazUselundnguneunazasteasy Mbiinseulaseuiuazimuiaiudila
LWIAAINEIANENT TINYENISAUARUNIINGIAIEATLA NS IMANATINYIAIEATIINNIS

(%
v o

ULy (Chee, 2011; Gao et al.,, 2019; Panjaburee et al., 2014) dnnsdsdaasuliminnis
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wAtyniaimeenans (Chee, 2011) Finsdianisseuimenisdvasulagldinudugiuiu
feanunsavgnilanazatuayuaiiuaiuisalunisdvasuvestinseulasnaig (Gao et al,
2019; Jiang et al., 2020) Hpsannslanounazlideidusiugvesnuyinlwinisuaiuise

wiludeRanaalaluriui n1sufuRwuisiludnsaieimunagnsianioanvasdnume

[
1aa v v

yaravi NS euvengnuiInanIunsalveunugtingsela snnsdidaasunisiidiusy

Y

vostnseulunsinukuuiniisuazusislalumsiseulagiiauenisiaiimeiasdou

(%

<

T19¥aullowasen1sia (Gao et al, 2019) FadieldiiBnsdanisdeniiluguuuuiivanzay

U

lunsdaaiuauaunsatun1simgHaI3dnemaAsagn1SEUaR UNIINEAENSUB Y
Jn38u (Chee, 2011: Dorji et al., 2015; Hwang et al., 2015; Kalz et al., 2014; Meesuk &

Srisawasdi, 2014; Sabourin et al., 2012)

1.4 Funaumsiamsizeuiienistuaaulasldinudugiu
msdnnsseuiienisavaeulaeldinanlugiuiy agldinunsd@nyiduaninwinden

lunisiFgusuagnisduasuvestnitey §931nn1sAnwiIutInudin1sianisiseusiu

o (%
[ a

nearilagdinunsfineundenlesiuiienuarnsduasulaegitunaulunmsianisiseus

Muanenany lifisyuuuilanie (Jiang et al., 2020) {3383 s@nwrauidensuniuay
wuangunisdanisieuslalu 2 ngufie nqui 1 danisleusuuudvasudugiuuas
Tuirdousiefanssulunuuay ngun 2 damsseuslagldnunisinwidugiundaoiunisal

|
val o = v

Bestonshuany detumeunsianiadeusfitnmsfinuseyly Sed
1. nguil 1 FansiGeuduvvivasuliugruuasiuinasudeianssuluiny
Chang and Lin (2012) ¥an1si3suidlenisdvaeulneldinulugiulneld
InsdnsifadaidugunsallunisiSeusiudumaluladliane (Wireless technologies)
%qaaﬂLLUUGEJ&umumi%’mmiL%Em%’mm%umuﬁummi%’mmﬁauﬁé’wmi?{uaau (inquiry-
based learning) nauTIMAUNBUEYRINITIANITEEUIIeldinuTugIu (same-based
learning) tneld¥musssulanuny (Tainan) vesuszmasududsiiiudes Faregrathmng

NN38ONHUUAANTTUNTITEUSLALTUNBUVBINITIANTITOUT UARIAIRTIN 1
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15197 1 TumaureInsinnsieudmenisdvaeulagldinulugiuues Chang and Lin (2012)

Wsungn15eenkuy

Aanssumsiseus

TUABUVDINTIANTITEUT

fENSEUEDU

ANWLVDINITINNTG

Seuslegldinuilugu

eaudlafeasu
InUsEaIRveInIs
WUl iausssy
Taruu® waguuzih

nsldgunsal

wugthngiieadestu
InsAnsidlofiovessyuuy
¥aneflogvinnnuvia
(ubiquitous system) wag
goutinieulunisldeunsal

wagszuunausulgnu

A1914 (Question) A A3
YauoiFosiidouwazay
fanuiiiedestuinGey
LﬁaLﬁmmmamﬂ?ﬂaa

TnSeu

Wnnne (Goals)

LSUAITAVDILANLAY
LULLUINNG AN
Pnseulunisaum

Aisuastvung

tnSeuldssuulianeney
NI (ubiquitous
system) LWB3UAI1LUN

(leading questions) wag

Bunsnanue ldRT LA

N158UaU (Investigate) A
UAFUAUAIUAULUIZ LA
vostoyaiid Insannsnih
nsnpassnsaiualom
agwiailewuazuandam

Winlidudaudnedu

Ly (Play),
dunauu (fun),

1nune (goals)

AUMLardunanIsal

AumAwLasdIIen

A5@519@55A (Create) Ao

A5lemau (Interactive),

Whvnefilesuann wWenantlas Uz, msUszanuazdnsuidou  maludunu
AUz funamsaliteneuaziu  deyadithiSeusousmlld (representation)
ﬁjﬁaﬁuamuuqﬂmai waz 393577 (story)
Wsdnviindoud
Mseiusie aAuswuazwualu n139AUTIe (Discuss) Ao Udunus (interaction)
Uszaumsaliuiniseu AnsTidnSeuiisanty
wiomuluriosiu udeuiieafulsyaunisel
#F5U 910 3 Fuusn
MOUAA RINATUAINTAN nsagviouna (Reflect) e wadws (Outcomes)

* ghnllowaisvesliniu

Usinadu

AN50R, SPUvATAS AL
wiesliuulaindneuia
ANusTULarlASuAnaY

YDIADUNIUNTELIDUNA

NsaVioUNakATNIUNIUY
Yy wveussautvane

uazdoazuiieites

uazdelauaiiuy
faUNaU (Feedback),
Posuy (win states)
uaznsunlutleym

(problem solving)
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Lameras et al. (2014) ldilneusalnsldinalunisdanisisounisaeuiiedaiaiunis
Auaounmsineimans lneddunounisinmadouiuuvivasulagldinudugiu 7 4u il

1) 113911A107U (Question) Ap N13a31AAMTINIIMARTYRITNTUAYlA
Awasdouarlisumsuiuussdaalnengdaoudsldsudenluny

2) nang U (Evidence) Wnisuasrsanufigiuniaineraiansvesnueslagly
iwsesiiomainermansluing 1y ndosganssal ilesusmdeya

3) WA (Analyzed) Tniseuliasendeyalagldisn153de (research methods)
LAENTEUILNITIAgLLE

4) 85U (Explain) WnGeusiunendngiuiaznisinsgideyandauiiainedy

5) madesles (Connect) dndsuisuiilsuuasdonredeyatundnguneunthil
Tnoaguugiiusadonluniuazidondfiaifin 1wy wilsde, 1sansuazunasioyaain
uled

6) N15de8a13 (Communication) Yni3sudoansasiidunuriudeldududmssne
(logical arguments) SIUAUALULUIYDIAT

7) nsasviouna (Reflect) Wnisouassiouliiiufanisduaiuniainendans
(scientific investigation) LagATEUIUNITAUADU (inquiry process) AMNAIIUTILLNADLAY
nsafuayuInAgiaziieniumynisianaulung

dufunsinfanssunisivasulifididudunisaeuiiants n1sdanisSeudane
yhanldmudasniaitelildamaeuiauysal

Hwang and Chen (2017) dnn1siseuiuuvdvasulaeldinuiuuiunlunisnsous
fislienadugydlumsiFou usegdle suuuungAnssu msAndieszinasuitymuesdinGeu
TneiiBnsdnnsteud 5 duneu smuuuamswesnsinmadsuiiuuiuaoy il

1. @519 maula (Engagement) IﬁmuﬁﬁfmwLﬁamnaaummiﬁmaqﬁﬂL%'sm

wagn1siidrusnlulsngnisalsssumnannuiiuldluiinaseiufonssudu 9 feenwuuun

\ensziuAILesInFoeNiuTainiEy
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2. @1579uagAUNT (Exploration) HALTEUNIAINTIUNITAVAIUADUAIUY
(investigation activity) 31nn1sd151algunivesulrsalnuazainiinisoulasunuas
a A = v & a a sl v -3
wAnfira1anaeu iiluwnAnineimansngnaadaiiuy
3. 98unenazasloasy (Explanation) dneussutsusingnisaliiouanslmiiugs

Y

anudlalulwifiauagyinuenszuiuns ddudisaaddniseuauisaldiiibenaining
evilidunumneuveslgmildsinsuasgniedld wu WetnSeudenladuas ssuuny
o Y o U d‘ o I o
zuuzthlvdannynddgazilugameuvesdym
4. ve1eaus (Elaboration) UnisewarvengaNuilaluIAAwALTiNYENTEUIUNTT
o a a a d‘ Y a 1
INMIYAINTIUILANE AU sTaunsalluy

5. Usgiliu (Evaluation) Usgilluanuiinivesdnissulunisussaingussasd

mMsdews wu Msneumauluseninaauny vuuunageundusew Wuduy

2. nguii 2 FansFeuslagldinunisinendugruiifisaunisalidedenisdudey
Millis et al. (2011) @asranunisAnyinduasunisduasun1inerdransd sy

UnissudseufnuinazinAnwisedugaudny, lnsaoulfeaduinwe n1shimgua

v
a o a

a a ¢ £ 4 a £ = Y (% A
LIIINYIATEATNINA DI wnudaniiusedastnseulasuanidanann Federal Bureau of

o/ 6 1

Science (FBS) L ietnaasgulalun1sseulazdudndsn1am13anunainngun1dsiawy

[y

Farululanuiuni 50 U dnde19aniuluensnennshazlenns I nRanaaievinli
6 o .«.:4' v ada a I3 a Y a’r-u' 1l q" Vo [y
wywdduaufeItuIsn1snidineimansiasvienanduannlidauanddasunisimun

a v d' 1 [ o 6 1 = a d' o d' I
NNUITERUIaE Tngdnifnan1lauIsarauniAuRaRiiiesanausanlainedy
wywduaviisiegludinuls lnednSeussseassudinertunsduaeunaineimansui
3 luga Al

~ o Yo v ) - a I P
1. lugad 1 dniSewarlasuanudifeitunisduaeunaingimans lnensineusy
PNINYIANENTTINDIDTUBALNIUNITNAFDUINNNUIFBINYFNENSTLV8ULAB 18U Fuaths
TneuniSeuszumieuduiiunudaoy 2 au Ao As.A3ul Faviniinlunjuas Glass

Tealman vt iluiieuvesinseu wilsdeinermansusenounlgunsng § Mgty

LIYNYDIIINITNIINYIAERT 19U nduAIUAY AILUSIUNITNAADIAe o nilsdalauil
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froSurefeimusssuvesansdu Fuaths uazvirunAislsoiswazuansliifiuimaniviAnin
uywdanunsodlanalioesls

2. lugadl 2 dniFeuasfosiineinsddnuiiidusediwesnuideiideulae
Fuaths lnedfmesieiludu 2 Au fie as.ATutkazusen Yeunseuszulaunnsesiilogly

e & o | Aa & v 1 Yo @
n3flAnYT Felinategunu Wy lowuniilenuandnsiussdielidniseuaguiinuenis
Ussillunamadngnmans 1wy nsmaasvauufigiukaznisasteazlluaiviiasusuneig o
Lo Wneidwanendnvedlugatl de dniseudianuinlasuaniugan 1 luldiudieeng
awv o ] Na A vy

MmAdeNunnTedludinasala

3. Tugad 3 UniSeusrasvaluidosasdeinduaeduiinineimansves Fuaths

=) ! Yy 0 Y YV % a v gj A

w3elyl lnglidayandivesfiesasde 1uidevesuuazisalugiunanudu q vselawan
=t av o % =~ 2 v = Y 9 Yo o a o v o v o
FansITeimsnauedeyaiisndndosivenseiulvinGeuinmaiy lnemihvesiniEeu
A ° A % 1 = Ny ] 4 1 1 - D2 | val
AouANNNNgITBILAEATIRARUIINIANYITo NI ol aeels welviuuladng
Yauedeyatududninimin uasnganismewnsioya Wealaeunisaiumaiuuaznis
duasuiiosnnluuiundiulngfifinisdradelse ﬁ]ﬂ“@lﬂwaﬂ%mmmwﬂanmqamq
1Y) = I = Yo v a a v v
oy FuazdumsiinlvdnSeuliveradivineansladndiey

Chee and Tan (2012) damsisauimenisdvaeulagldinudugiulizwad dmsu
WniSeueny 13-14 U lagimunnunisanuiiyedn Legends of Alkhimia Ntiniseuanunse

duswiudunguiuneuiiunesdiuyanaiidonsainietioiioaiu lnodniFeuldsy
unumiduindnermansgueniidoandyiunavmelung SseenuuuniteliiniGou
I¢dudatuasasnisduasy 3 4u Taeduil 1 dniFeusewuiuauiime a1nnsdaussg

fhanansiiliidn Jaazannsaeugldmenmeasaaiiouaiineluny dniFeudosssy
meﬁuwaqﬂaum']LLazéﬁgaaumagmfhﬂamwzlﬁ%’umsl,l,ﬁlﬁuléfaemis Fuil 2 Tnideu

AndunIsnIuANAnURIR UL dluTInasdalo uaTslunuiandnansionaudenla

(% ] [
v = ¥ =

Ui 3 UnissunaaauaIsnainuluiewnaoualounasnsIdaovaNUAFIUNAS19 U
neuntiigniewielil Taduneunis 3 Teenwuuniioluiesmsdvasuiauysal Favene
nnuldfanssundauing lunisdamsiuanuimeivaldnSsudsuaueauuigiy

¥N13nAaaliondse naaeundnduanluriesljiinisaiiouluiny adramgulesuie
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1ANDULALIINL AU UTUS I UNAINNAULNY 299TNNSAVUFBUILYINDGT 6 ASI LAsdlnl 6 SEAU
Tuldsunsunisiieus 8 4n lneneuiinziaunuagazuusiinisnisaunagldmaudunisi
o v PN a % | a v oA = ) ) PEY

tneudiginuiiazisews lnenowsuauinssuaunsaiondnvasvesiasashunulime

AULDY TUEEULNBUSIAUEUNUNFRInUN gl NuLkas AuaaUS I

v A v a

Aaegeseaud 1 dniseugnlandlaednilane 3 d1 Jearunsavianelalagldnem

a [y

Tuaun InoinuarlindeliiniSeunsivindeeyls Weowdydvanunisamdutguid

>

= [ YY)

o a Yo A ¥ Y U ¥ ¥ IS a0
tnisguaglasutuniounseau deaunsaldiluenisdedivdnilansld nsvautulidiunay

1Y v 1

veansiekarnIndsdniSeulidinuinen sgvilvludndalunsunsniiosainnsely
- o o ! DN v Y =~ - a o a ¢
nszaulu dniseulsrnewisiednlansuaviewmesnaulunviemeasualiouass Jagunsal
wiauldunaznaassliiaiiouass gunsalluresufuinisnamualasuniseanwuuain
gunsalluesuuminisase ielvdniseuhanudiauanlalunuld vndiaunsauuigiuii
nsrguluvesnIndadaiesninanuliduignsvesaisnegnelu dnSeueainmmeaes
WaLuANUIanSvensEauly nduihnduanldiensiaaeuitauufgiulagnIsaaes
% & a v A o= % | < v o v v o o
v lananuidsauuigiulivielyl Gsaudumaiuiavasaslideyad Ay dutdniteu
dniseuiivszavanudiioszuesitnudumaivesvndunszuiunissiunudeyanas
USuldsuaunfgruvesninzauiieazssauanudnialunsiauny
Meesuk and Srisawasdi (2014) 85uldntunssulunmsiseusmenisduasulagld
) & v a o | [y 1d ' . 1 a
wnanduguiu dniSeuazinausiuiuilungy (collaborative work) nduag 3-5 au lagil

[

Fuperlunisdnmadoud fil
1) funrudniutaieda aslddnudasdafiuideitansGeus ietaslu
nsvvIUNTavaNuagIulunsnauAny LLa3a§1qﬁummimﬁmmmam%ﬁﬁ'} A1y
uniseu
2) a¥vanndgu dniFouaiauuigiuineaeuls senuuunsdvaiuasuady
(investigation) AaeLnL

3) iy Unissuawnuidunguuazinaunldsuteununessnitaay Aedudin

AzuuLLazAunUINInNasiuasala (spreadsheet) Uad google waNAINULAALNGUAL
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V)

lesuneumngliseiteyantuiinlilaessuiisuasuuuvedusazyunnanagld Google
Chat \ienanglungy

4) ayluazadiusg WeaunuiniSsunnnaudoasiiAunusenitangulagas ey

4

1 @ue PowerPoint {1UN15ULEUBVOY Google Drive talnisuuunaniUasulssusiuna?

Y

AapudnilidniSous1eteauuunugIuremdngIuwarn15vNURUUTINde niaumny
DOUNENAUBINIIATIVFDUANNAF Y
Dorji et al. (2015) dnAanssunisieuiuuvdvasudugiuwasduindounsdvasy

sefanssulunumeufinmes ififed1 Residence Enerey Saving Battle (RES-battle) Ine/ls

[

UnSeuaunuiiteudsiuiuannisidndsnulnihlutu Ussneudie 4 suneu sl

1) wuziingUszasAvaany (Objective) LU LNy RES-battle UnIT8uUAITINTSg
munaduiiiinannislindanulitihuagdsnisldtadosing 9 Tunisnsaaeusing

2) asaniniuasileidunisldautesdu Wy 1y RES-battle sanuuUlimunzay
fuanunisalvestudssenoudensodldlntinildauinly Tnewnuduvady 2 sz

] v ! a = o A v Y aa a = | v Y
LHAZILAUULIAEAU 30 U 11«!33@‘U‘V] 1 UﬂLiﬁlum@\‘illNULWUQW@QQQ%N'WUVL‘UﬁgﬂUVI 2 1@

= v < a1 I

Ferpafumsegveusgluasadllnin lneduumseyavtusgividaeuniasldlui

o

T Weanuwsegasdunmsitaldnsesdalihuazinssuasaesdns Sulunewing

a

3) luinu sufiinidoussdssandldmnudifiosnaulaluunumildsu Wy wisey
azauliuazndanuiildluazgniuialnesnluifazuansusiuuunsiinidudrsves
wiiveinu GedaslidnizeuusegndlinnufiBangud Wnvzuaznagnslunisdnaulaly
unumilefudsdaaiuanndilannAnizemdanulwih lnefndvosusaze Unsalazuand
wuuduluuisiana yarveamisyidousylundagziaieddlningsasitlidnaziden
neudundenouvine lutureuitnifeuarldfunisaduayudadenislindsnudaliun

o v

Maslnirvanadadddlniwazszozainisivanu

(%
Y

4) vgan1siay TutidniSeuasrgansaulastseuIN1TUSENIANANILYRIMULDY LYY
N§9910 30 W9 nNAEneaEulaednludfLazantdl “vuaIan” naeRINtunsINEIaeg

n15lNdsuINAITEUNUYR TN g U TN VULAERARIAT MF1ONTIURALAIS
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Usendandsnuvesiniseu (nseeu = sngld-dunuuemasanu) ninnisesuduuan

¥

C | 1 LY ! Aa = =) ! v a a O @
umiﬂ‘lm'm’]ﬁﬂLﬁuLﬂNi%ﬂUﬁ]@lU‘VﬁJﬂ’)’]&lEJ'WﬂsU‘U‘VﬁE]‘USLau3BﬂULﬂN@ﬂﬂ3\‘iﬂ1®
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WeduganisiduinudniSsulsaosiuuunagouvaussumdunuulsde

v A 4 o =i = = Y i = a dou o v o v

wangdden WedmanlaluiuTeuiieuiuuuunaaeuneuseularasudinteulaiseus
NINY

MnduneunIsIanIsseuImensivaeulagldinudugiuntnnisfine sey §3de

ajUlneldsoaziden@anginssuluiiazesdlsznauveatunaun1sTnnisiseus uas

Fuaszilaidu 5 Junau famns19n 2

N & ) = vy & v I3
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o
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nseudeya v

ABULTHLAY
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NIEAUNTITEUS
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Su3nuny
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YDUNY
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YURDUNITINNT c B .
O — — © _ — _ O N~
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Seus °c s 2 9 8 2 L 2 ©w D B 9 5 &
9 » & 5 o o N 32 “w o - o ¢ =
S N c - ¢ & = = X © c
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@)
g’l dl o o
Ui 3 NMRUARIAY
Y5 UMUUAAINNL v v v v v v
Tunsdvaeu
& A
Juil 4 nsHUERUINLNY
TBRUNTAUEDY v v v v v v v
dugpusiunu v v v v v
SIVTIULALIATIEN v v v v v v
Joyailladainnis
dudau
LAULNY v v v v v v v
Ui 5 ayduazaiuse
asUuazoiiusy v 4 v v v v v
Uszaunisalann
ANSLEULNY
ALVIAUNAIINNNT v v v v v v
y
Fugou
YA v v
Useiiiu v
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[

v a v v = 4 [ I a v dy
TuppUYBINTIANTSISEUImensauasulagldinudugiu s1vasiden ol
o o ° ¢ ° € Ao o oA Y oA
Jui 1 dnaueaniunisal asuiauean unsadludinisaniinei?eeiuiedsnives
wnawazvimeinseusiedaymanaaiunsaivesny ngldmaudatedaiienseguli
UniseuinAuadLasng11UMIAIReU Fargvinninideudean U salnudaiuLiien
= a Y v a a vV k4 QI a a §f dl v a a
unissukazilalonalidniSeuduaudeyaiiiuivainduneside wetdniSeudainuily
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[

Ui 2 aFu1einy AFeSUIdMINEYeINTREUS TNQUIEAIATRUNY NANTLALASA

=

aa ' 3 = Ao & o o = o =
8N "?NL'U‘L!i']ﬂa%L@EJ@I‘VF’U']L‘Uua'ﬁ/ﬁ‘ULWTEJ@Jﬂ')']iJWﬁ@ﬂJIUﬂ'ﬁaUa@U"ﬂqﬂLﬂll

d' o o v a (J J Pt =) = & (J A LY
UM 3 Mvueaay Tnissunmuamaunltlunsd vasudadumaiunasdonay

ey

[ o Y o o o val A 9o v a
Juwnzuavesdym lagagviminySuusdermadlilianumnzanvelddauvesinE ey
WINNNTAVABUINNY

TUN 4 NMTAVADUINNNY BNSHUINUHUNITAVABUIINAIN L AATI W URATNEINTD]

o A & v 1Y d' o o= o o ' =
mnouidululanedudamnasds Feenvammuanagnslunisidurenuieazdudasy
Pufuiunsewnulagadgurunsdvaeusuuuie Munquaniadnwaziauniy

a ¢ a 1 Ql' 1 £ a d' [
unumansAananiunsalvesnulas i nuigeinsiaunuiuey dniseudeansiuly
sgrindunuLasIUTINdeyalaannsdvasuiioiuniiangiuaziauad1naulile
uiny lagagintinliawugind miuisnisdvaeuniaineimansuazaivayy

1 A LY a |
ANUsIdlaveatineulunay
& A a v A o =) a ¢
YUN 5 @a3duarenuiny unispuudueNanIsauasu ajluavendseussaunisu

NNTEUNUUAZNTAUADUTINAY Foansnaansiarasyiaunan1siseuslusuiuusng 9

av ada Y (4 % a 14

1.5 mu’mamna'maqn*umsa]ﬂmiﬁﬂugﬁaanﬁsﬁuaaUTm’l‘z’anuu’jugﬂu

NuATefetesiumsianisseuimensdvaeulasldinudugiutu 914383

[

fansFouiuazmaseniuuinuiivanuats uansesnsaide fil

Casanoves et al. (2017) §an19i3sudivndaines luilenwugaians wate
waluladnisiiduie Tneldinuduasuniainendians (scientific inquiry same) ¥4
aorunisalveanulfdnFoulddvumumiduindfinermansiviminfvssdunig
Inenmansuazidniamfinlunisduaiuvesinaiedumiemsluailasnssy dainiFeu
Foamunazlinslimguaiidinemanssiusunisdnaulanundngruiiiolvuiau
paentiang AanssuidynjmuisienauinuifuiugmanivesiniFousazuans
Wi mdngruneiugnssudr luldlulfineremanslaegnls fan1sseuslaelddaym
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7) dniSeudesdvasusiudulaenisilalniiazluauninasiladudrumduLauy

NsEAURENYIaNLA Jaanunsaaunuiuiietlugleauiignaeals
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8) azuunlunslalnusazsunisazlivintu Insazuuuiuiniigaasiduduwmi
vasuaneglnddunfensunign

9) e lnauUadudrufiduensunds TniniSeusdazauszyinauleddadunie

a

gialatanamnsadnusnaandindllddudiuvesdiduefiduian wazdluldlunis
dindwngulaenisiaausely
Aun 2 laautuy

suiluunsyauvednuaziyudiuresidueiiduiananaui 1 wagliiniEeuiy

€
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A

| o a Y o A a o 2 a
uaUUULW@quuVLUﬁtiLGUENW@IU I@Elﬁgnl.p']ll 2 LLu’)V]'NELUﬂ']ﬁLW@J"\]’]U']U?JU@?UGU@Q@ILQULE]

2D

aa

Aaa Ay =& o o« S oo = v a Yy
PHTUNABINTST TuSenIn “nsteraudu” Ynissuaiusadantainazlraudulagldislaann
235 A9 AU 2.1 N15LARUTUAIENAENATDILUATILSY WaLAUN 2.2 NStaraudulaaly
wATdA PCR TagudniSgulaunuannaIui 2.1 NoUBasmAan18a1y 2.2 Walduauiaadniuy
v | o | a a =~ Y o A ) a oA ax
Unissusiualinasdenisnislameaseindudesiulain-19 sizmegladuianisnis
AINA

AMUN 2.1 N1SIAAUTUA8NANENAVBILUATIISY (10 W)

PniSeutiafuluaveadduea1na1ud 1 uniusiuiu lesldeulaidasimizsn

A a o

fusnaenuunanalinvesuaiiBeuasidenaeiSueiansanedndeiulngldiou ]
Mdwelaina T33msiau sal

1) thiFeuirlwlunesiiivnenussytuduremaadn e lnTudiuves wanadia
vunseauinuuda TiinSeussyindudiuiuansadaldlaslfioulsifasinzydola
fnizeuiidilrivazszyrdaeuluidadimeldgnies agldnzuuunmmneauiissyuula
iy lwldmneia 3 uayssyldiaduauunatainannsadaldmoeuloddndine
wiinla agldsumazuuy 3 Azuuy Luduy

2) nsdifitniFeudlvudlianasoseyldhudvemaraiafidauniuaunsnda
Ialaeoulmigasinzaiala arldldsuazuuy uaztniSouidalnduaudaldayldsuing
Tunsneu dmevligndesiliaudalunauaunitazasunnau Jlasunziuuasdeseduiy
geeuluidnsmnsidentuivinaandfisduale dodaudaldtudiuvesiiiue
Justndlsuazanusadenasfdueainaiud 1 Wituiisuevenaraialsuioll agasls
FalunuaziidwuvaniifunsariudiumuiefuuunseaunaldBlusiunse ey niey
n3sins dniSeulanaassinneusnduladen
3) dniFsuiilwnarseylddieuleddnsimgaialaida avuwanadaldwediu

a 1 = < v a & & v v Y] v &
bUAUUALDULDAINATUN 1 QSL‘UUNL?I@llﬁ']‘ﬂ‘ﬂ@ﬂ@IL@UL@‘V]\T&@QL?J'WI’JEJﬂUIWEJIGHLE]‘UI"?IN@LBUL@
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lawna ns@fidnSeuldiilvieulnifduelana dniSsuddudaluiifinasdunudoans
Wnlilamsueaonauviesrenduuuviiiduedaintouauiuarldduavuuudivey a1ntani
Tdndudnlulunuafidefiefiusuiuduiidesnis fuinSoussdesmfuthiuduisue
naud 1 Idusiunszaslundesesnuidouiafunaiadavesuaiise Tnsldnsslnssa

Fudrunidenuazieusadulasldinunii Feazleapueludnvauzidulsnau

[
a ]

4) dniSsunsarauarduasusiniulaensilaliiiacluauninazlndudumduie
vunsEATUBaNIIVIIA Svanansaaunufuiievlugteasuiignies Tnsluduiasldiouls:d
Faguniz 2 vlin fusandieiy dnidoudesseauanasiiutuiiosnduinaisldioules
Fasumzadale fafusasunislauunataio

5) azuunlunsidaliudagsunisagbivintu lnsazuuuiiinnianazdudiuns
suaqLUaﬁagﬂﬂa”ﬁ’w%nmmfﬁ']suaaﬁuLf]mmauuwmaﬁmmmﬁqm

6) Woilnaudatudufidueasunds TinFouusazaussyineulsidadumng
giplafiaunsasausnansiuunaaiaudndeuseiuiiswedlaainaiud 1 ldegraned
Wothmsues-reuduuwilalumsiinsuudulaonislrausely

dufi 2.2 nslaaududaewmadia PCR (10 ual)

YnBeududuidueaindui 1 ulaaudulngldmain PCR dausznoudie 3
funou I¥uA 1) denaturation Ae N1sAaefBuleusneonainiy Inunisaanswusy
lalasiausewinauagay smegamiuszann 92-95 °C 2) annealing Ao Ms7ilnsiue Ny

a

Aduewiwuuiiivagauiu tneldonmgiuszunn 50-60 °C uay 3) extension fie N334

Y
a =

a ) ! ¢ 9 a ° = aaa !
aqﬂﬁLQUL@W@QWﬂVLWﬁLN@ﬁQUEj@a']EJSUEN@LEJUL@ Iﬂﬁlﬂfqmu%ﬂﬂﬁgﬂqm 72 ° C 913901568
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v A

U

[
1Y

1) 4 denaturation fwungamgliksiuesasfie 65 °C tniFouazdosdun iy
gangdl Tnedlilunsaiielililuaganveauavumiduouduuuiiléanaui 1 Inglw
wiagluazdifuauifu WelniSeuduguadaniuivavesiidulouduuundiazdunisde
fiusylalasiausenineaefidue daazldnzuuunuiiaviiszyluln Tnsgamnivesiidule

fasfiutumunzuuurasiaaiissyluliuiy Fsmsdnanefiiueazizuanaduivatiod
uanganou Taglifduweduiiivats 3 Wusuwuulunmsdunad wu dduivaresiiduie
usiuuy Ao 3’ TGCCT..TAA 5 lifildaanestuseiusn A A flosanniduivagaudu T
auufdln A $daia 5 szl aghlFgungfifiutu 5 ° C #oa1n 65 °C 18w 70 °C

Judu Inedniseuimhlnudessld 5 azuuu Weasiuugunglidinduds 92 °C Junouil
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2) 4u annealing fufitniZouazdumilnauesannisilnlunes Faduvagaud
psefusumiaEuduresansfduewinuy TnedniFeui 9lwlunssudmudvuiuaves
Iwsiesaglinzuuunuitssyllulw wu dduuavesiiduewsivuy e 3’ TGCCT..TAA 5’
Inswosidnanduiie A auuddila A dFae 5 szyuuli dnFeuagld 5 azuuu Feludud
vslgamniianasaindu denaturation auufisszana 60 °C

3) 4 extension tnFeudlnlunewideldlniidatesiiog tnnifuivadauvesany

Adwawinuudoantnswesauduanais lnetnseusglaaziuumindudvaviiogluln &

'
a

as = Y PN [ a 1Y S & a a a o
gaunninauiindumudnavnseyluliuniu Ingtuiazisungamgiussuiu 60 °C
4 o : ad X . o B XX A s .
dietniFewinalwauguvniiaduauis 72 °C Yunsutiavduanasuaziinnisifuiuasay
ugeanefdue lnetniou aunadblugaveasdudiiaefwenliainnistaaueds

PCR TUTglunsad19indu

3) YuUAIUAAIAIYN (15 ui)

C | ]

Pnissusunudgsraunduldldiieduasy fesa

' A = aa a

AUN 1 dulIndrendULe (5 WIn)

1) wulyddaswizsdala TUsnaanIauITafnasUaULALE UL LAY laae
ﬁL’SuLaﬁﬁﬁuLi’jmmEJLLazsummaqmsJﬁLSuLaé’uﬁqﬂ

Y] P ~ v Ay o & v % fw o A a )

2) N5AnaefRLULNBlR lnguNABIN1sIWIUAI LU lwlfnI LNz RLRTU
skl

' A a

AUl 2 N15tAauEu

' a a v a N =

AUl 2.1 N1slaaudunlenaiainvasuaiitse (5 ui)

1) euleddnsnnizsialanldlun1s9nme U NUSINUINTIVDIALD ULDLULUULAS

natatnle2) aitaumdueansaeimeiuia A duRdueSAauTwLUle
2814ks

AUl 2.2 nslaaudunlawmatia PCR (5 u1i)

1) n1sleaumemadla PCR fnann1see19ts wazlanamnisainnisiaaulanely

a a a 1

NanalnvIwUAsyag1ls

2) nslaaudulagliltiwadvuasdalidiniisn1seeels

4) Yun1saudauaINLNy (190 U1)
Audi 1 COVID-19 (90 Ui

YRS euLauNUAIUN 1 N15a319RLEUeSABLTLLUN
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1) UniSsuduAutayaantnsinuiisieavidenvedlifalain-19 uazloyaves
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Audu Pesafuiuuunsgauvennuvielyl andussyfmeuiButunseauvesnuiudy
vosasliTin vilaln (@uelidufinssiuBuuunszanvsinuuasdinuautRfinndiaan s
dela¥alein-19 16)

1%

v a ] Y] | v N <, A A
3) UﬂLﬁﬁlULillLaUIﬂﬂﬂqﬁﬁnvLWﬁnﬂﬂaﬂ I@EJ'UﬂLﬁﬂumﬂquqiﬂiglﬂﬁLUU@ULLiﬂFJ’]EJUV]

3

Y A

sosnsegludadidinlaan dulnliduauunsn

Y

'
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4) tnseusiwiuduautoyaluny Tnsudasauasiioulsdidndunie 5 vlia Wedaln
Tunasladudrulavesdiduie dniseurutuazaaadoulyiidna 1wz NiiusIManan
NNEALAUALD UL UUUUATEATUNLLAS AR WD US LI T

Y =l a 1 & o @ ) 1 a & gj v 1 = [~

5) dnissuesurgieuleddndunizdnsiunusaiouetu o negsls dadunis
Uauadeyalvinuiiounsiuaulunisdedulainazideneuledidndwn svlintuudnany
Aduensalyl lnetniseuazlawaniUaguiseudiiunsaunuinguuas s3usudeyantanain
nsdvasuietuliesiiasiawemeuliesuny nsalinisewiaueteyaligndes
AIMRTLUzknIMaNe NS sunsaullesEikasnaueAmaungnaes

6) TUNNAINBUTENINNITAUADUASUIUAANTSUN 1 1599 LNUAIUT 1 N15E319
a & a a '3
ALOULDIADUTLUUY

' A a

AUfl 2 N15lAauEY

nUAIUN 2.1 n1slaaudulaeldnalralinvaswuaiitse (50 wu1f)

£ a ) qy 1 a < Qlldd 1 % dy v} a dl % 1 a{' QI

TIN5 guUITUEIUVDIALD UL NLTURBA LT D NSALATIN-19 NEAAINAIUA 1 WAL
FUIUAYNTIAAUAIENAALAVBILUATISY LABTISN1SA9l

1) dneunuwsndiviiiiolatudiuvesnaialaaununeavissyuuln dainisey
wfpsesureInagldioulasiindmzylinlalun1sinusnuandineguutuduy

2) tnisgusuTNdeyalagdumaneuannIsiIauevetiiow wagsiuiueiusng
MwrIaInatainusnatuaunsalseulaigndnsdalalaaning

3) dneseudlnkaziUaTudIuveInaIalnaunus I1NUULIEUAINB UL LY
wulziidnsnnizsialadrauidanataia elraiuisaousonududiumdue Nl
v 49-’ 2 a 1 d‘ v a o al o = o v 1 v o v dl
Auelifalain-19 nd1un 1 lawediu nsdldniSeudiawedeyalignassngyiiniig

FuuzwumadielnSeuniuaulaneiaviauemnouiignaes
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4) YnSsudiunataiafuatsfdueniiud1uelnsalain-19 3nA U 1 sae
& A P a & ° v v & AN oA
wulwiuelana Wslilasprauduunimouskazildnduinivluwadvaauaiiisawia
Wnsuusialy

v A

5) UnSeuasu1en15as19md ues AL UUNILAAAINATIINAUYINANET AN
a a2 Ao v & ) a

aefpueNiguaudalialain-19

6) TUNNAIMBUSENINaNSavaaUadlulufanssuy 2 1589 snUAIUN 2.1 ANSlAaudu
Tngltnanalnuawuaiitse

NUAIUN 2.2 n1staaudulaeldmatin PCR (30 w1i)

v a o & a g | a A v a | & N

YNL58ULITUAIUALDULBINNATUN 1 ULAAUBUAI8WMATNA PCR HNU 3 TUADU A
1) denaturation Ao N1SNATEALAULBLENDDNAINUY laen1saatenuselalasiausenIig
\waRay Mmegumiiuseaia 92-95 °C 2) annealing Ao Inswesundudiduewinuuniua
Aaufiu Ngungiuszuin 50-60 °C uag 3) extension fio N13a519@18AOULBADAIN
Insies Ineldgaumgiussuna 72 °C fsil

1) 9u denaturation dnsauilalviiiedunuarauvesiduie wu wa A luwa
Aanveuva T Wudu lngldarduiuavestudiuidweainaiui 1 unduwivuy Jausy
° ' a ) v a & P | a a3 ' Y v o '
Auvausniivanesudievesndue WenwadauvesdduewiwuulaudidnSsuadluy
nszaunui el unsaanewuselalasiauraIRduekiLuutiu InaiSeed1 fuanuaslngn

uilaanvinevesany deli wiavluaziidiaviiiu WednSewinlwndivagauuninay

nsranunuaziunsiivgamgfivesdiduiewindudnuduaviissyuulniu lnadvue

a Y A

gaunilisudufe 60 ° C WetniSeuaslnauiugumgiiiaasdia 92 °C ivenadl Weasin
Jugamginunzaudunisiiaujiserlutu denaturation wan Baujisenvzaiiuseluls

LOIVUAUARASRLOULUIUUY

v
y v o aa

2) 9 annealing dniseudAumlnsweslnon1s3ln Iaeduwadaudufiduie

wikuU TaelnsiuesisuanUatgmug18u9IRL O UL kUL UV ULRSAY kazlududiuali

(% '
aaa | 1

puvgfianasauands 60 °C FrasAnufAsenlutuild InsluduiduaaitnEoudunioa
AauvadlnIweIAIEATENY

3) 4u extension thiZeudalwnteldlniinuiiannismuasaiiiuan shnsadlidio
FuvagalumefiueuinuuionnlnsweiaugnaeyiilimedSuesmiuludes « Tay

gaunnivesdiduesniuTunuduaiissyluln Jsgamglisusiuegi 60 °C Weadlwauds

aaa

a o = & aa LY a g . v aaa
gaungil 72 °C Fadugumgiinwnzauiunisiinuisenludu extension wi UfAsenae

9 Y

o a

svlusaluldiosaudugaansfiduauiuuy
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4) Wedugany UniSeuaiuieuazalisnislraubulagldinaia PCR 719 3 Tunau

9

o 1

5) JUAINAMBUSEMININNSAUAUATUIUARNTSUN 2 1589 LNUATUN 2.2 NStAaudy

Tngltimatia PCR

WAL YUABUNTSHANLYIN (20 WIT)

iaduganisiaunuiia 2 au dnissusiuiudiaueduneunsninieiuiiedeniy

5alain-19 Tnelidunau fad

1) dnispusdaznguinlusnuiugisnssunaznisiaaudu lnsdnauslulsziau

samaluil

1.1) gudl 1 Yndeu wuinduvesddidialaaunsadiulidalain-19 16
(@ug) sewmale, wulddnsunzeialafiaiuisadnansmsuelrioy
ﬁé’aqmsuaz%umué”’uﬁqm

1.2) audl 2.1 gndeunuinidnisteauiulagldnaiadinveswuaiisadu
oesls, woulsdsnsnnsildlusui 2 leunerlsthe, msideuasidule
Wil AnRLE uleSReNDuuusivildeg1elsuariinisiaiunsarlule
Uszlewuluadinasalaeeisls

1.3) a1udl 2.2 TnBeunuindinisleaudulaomaie PCR Husdisls,
gunniifinadenisiaaudulasldnaiia PCR odrslsuagiinisianunsa
i lUldUsylevdludinass lnagqals

1.4) aSungANUrdpuLaTAINNLANA1UBINT T iAauulaeldnaalinves
wuanlsenunsiaaudulaeldinatian PCR

1.5) ‘u"nauaiugﬂLL‘U‘UGU@&Lqunwwmmﬁw%a%%msﬁwmuaﬁ'ﬁﬂL'%‘sm

LADNLDY

2) tnseuiauelasasllulsznu 1) JowguvesinEeu 2) 38n1slauive weguin

a a A aAda A Y ad P s o Y
Wonduresdelidinlaulrauwaslrauiunieisle wag 3) Weuleddndnizlunisdnse

Aouldegnils Tunsadaeguvesnguindeou

3) dniFeuniailanmsdnaue Indilidetauouuzuazasmnuiiuiioaduayunse

AnAUNISHARIHTRsnaNNdawe lunsaiminiSeuldansadunuaundawiulanium

AANNUA LA UEUDANURANANATLAATULAZIINATUDAUT IO TILUINIILA LI NS DWW

Tuauan
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v a ! Y aa b4 a & a a [ a ¥ a
umaaummuagﬂaﬁmiaswmLamaiﬂammmum nslaaudulaglinaiainves

LUATILSUWALNATNA PCR 1AgNISYLENUATINAIUAATIUAUUUNTEATUNAUITULS Y haY

aptuiinasltuayavasnuas niounaumaululuianssun 4

6. fa aunIRiNISISEULATLMASTEUSINLAY

1. &8 Power Point Us£Naumsussens 1504 ugiAinssuuazn1slaaugu

2. TUAINTIUN 1 1399 N15as19ALdULeSARLTWLUN

3. Tufanssud 2 589 Nsleaudulagldnanalinvounilise

4. TuAanssud 3 1389 Nslaaudulaaldimaiin PCR

5. luRanssud 4 1389 RugImnssukaznIsiAaudy

6. t1nd COVID-19

7. Ml9Fei38uTIMe 1y 2 Inensensa@nwIsnIswaran 1 uaasuNSae U

a I3 a
IeFansaznalulag

7. UMEINSBUSINILAY

1. esaaUszadnlsasey IddmivauAudeyaiu@uanunisey

8. NMinuazUssiiunan1siteus

ad v A4 A& w
ADINLLATLAIDINUDIN

Wvinensiteu; /N30

=
LAIBDNUBDIN

4 a
WnaNN1sUISLIU

1. fUAN3

1. 95UENANNTS - A5UNINTIUNA 1

Y o aAda o « Y o’
g@s19dalInnaLUS L399 ANTATNALDULD

wugnssula FEREGI IV

2. 85UNEWANANT - psaalufianssud 4
afefiduedaen-  1Feq Wusimnsy
Tuuunilel waznslaauy

- TuRanssu? 1 1599
v a @

ASAS19ALOULD

SARUTLUUN

- TuAanssu? 4 1599

WUTIAINITULALNNT

Traudu

- SZHU 3 A MOUAIDIY
Tulufanssulagnées
1nnISesas 80

- SZAU 2 AD MOUAIDIY
Tulufanssulagnées
Zowaz 50 Tl

- 5%HU 1 A MOUAIDIY
Tulufanssulagnsias

$Jp8N315088% 50
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Wvsnensiteus

351159,

1R300

4 a
naan1sUsLiY

3. 9vUNENIShAaU
gulnely
NANALUAVD

a a v
wuAAsyle

~asaaluiionssud 2
309 nslaaudulay
Tonwanadinves
WUATILSY
~asaaluiionssudi 4
304 Wugimnssy

LALNNSIARUTY

~Tufenssudl 2 Beg
nslaaugulagly
nanadinvesuaiise
~TuRanssudl 4 Bos
WUGIAINTTULAE

A5LlARUEY

- 5¥AU 3 AR MOUAINNY
Tulufanssulagnées
11nNnIsesay 80

- S¥AU 2 AD MOUAINNY
Tulufanssulagnees
Zoaz 50 vl

- 5%6U 1 A MOUAIDIY
Tulufanssulagneies

$p8N315088% 50

4. 93UN8N5LAAY
gulneldimaila PCR
1o

5. W3guWigunIs
Traugulagldnain
L NI MISHIGE

wada PCR e

_asasluRanssud 3
309 mslaaudulagy
lwnaila PCR
_psysluRanssud 4
o4 Wugiemnssy

LALANSIARUTY

~TuRanssudl 3 Bos
nslaaudulagly
wata PCR
~udanssudl 4 Bos
WUFIAINTTUUAY

ASlARUEY

- SZAU 3 A MOUAIDIY
Tulufanssulsgndes
11nNnIsesaz 80

- 5¥AU 2 AD MOUAINNY
Tulufanssuldgneas
Zoaz 50 vl

- 5¥AU 1 AD MOUAINNY
Tulufanssulagnées

$Jp8N315088% 50

2. AUNINYL/NIZUIUNT

1%

WGEIRLHGIGE

fa)))3

1.

WeUNANNITASS

'
aaa o

APINAAULUT
wugnssule

2. AuAudouauaY
WWEUNANNITES

AduLTARNTLULY

1

a dl
- A5UNINTIUN 1
A Yy A a
1599 NMIAS1IALOULD
SARUTLUUN
- AUNINTIUN 2
A a
1399 NSkAaudulag
Tdwanaiinvaq

LUATILSE

- TuRanssun 1 1599
v a @

ASAS1IALOULD

SARUTLUUN

- TuRanssu? 2 1599

Astaaudulaely

NANENAUDILUATIS 8

- 5¥AU 3 An naumniuly
Tufanssulneen989an
asAunulunuLInngT 2
Useiiiuduly

- 56U 2 An naumnnuly
Tufanssulnee1989an
asaunulunueg1ales 1
Useiiu

- 5%AU 1 Ao maumaulu
TuRanssulagliinnedeann

ANsAUNUlULNY
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Wvsnensiteus

351159,

1R300

4 a
naan1sUsLiY

3. @uAutoyauay
Weunslaaudu
Tnglananalinuag

a a v
wuAAsyle

- #579luAINTIUN 2
1599 NSLAAUEY
Tnglananaiinuag

a
LUANLTE

- TuRanssun 2 1509
mstaaudulngly

NaANENAUDILUATIS 8

- 5¥AU 3 AR MOUAINNY
Tulufanssulagenedeann
msAunulunuiInnI 2
Useidiuiuly

- S¥AU 2 AD MOUAINNY
Tulufanssulago1edeann
msAunuluinueg1eloy
1 Uszihu

- 5%V 1 A MOUAIAIY
TuluAanssulagliionsds

nMsAunUluLNg

4. duAudeyauay

- #579lufaNTIUN 3

- Tufanssun 3 1599

- S¥AU 3 AB MOUANDIY

Feunislaaudulae 1509 mslaaudulay  nsleaudulpeld Tulufanssulage1edeann

Twnadia PCR Lo lwaiia PCR wialla PCR nsAunulunuIINnIT 2
Uszifiutly
- 5¥AU 2 AD MOUAINNY
Tulufanssulage1edeann
msAunuluinueg1eloy
1 Usehu
- 5¥AU 1 Ap MOUAINIY
Tulufanssulagliionsds
nmsAunulung

3. AuAMENEMUE

1. lelseus - AUNANNGANTIY - WUUFRNANGANTIN - 3 UniSEULARINGANTTY

2. MUY Tutuigeu - JuiinmsSeuives  ASUNNAMANBAE

Foulst Uniseu - 2 UniFeunanangfnssy

Akl 1 Adn v
- 1 tnseulivans

AANYAE IV
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9. UDLAUBDLUY

10. Uuiinudensdnnisiseus
1. HANFIANAINTTY

1.1 puaus

UnSsudIUnUNNSUSEEN - F1UM o, AU AnluSeeay

v a [ 3 a o a < ¥
UﬂLiﬁluvLﬂJN']umm‘Vlﬂ'ﬁﬂigLﬂJu VIUIU AU ARLUUTDAY

1.2 A UNNYENTEUIUNS

UNSHUAIUNUANITUTEEY  FIUIY oo, A AnlduSaeay

JniseulainIununIsUSEEE 91U AU Anndusesas

1.3 muRaNYaY

TS YUNIUNUTNTUTEEY MUY e AU Anvlusesas

v a [ 3 a o a 1d 2/
umwulumummsmmﬁﬂizmu MUIU AU ARLUUTDAY

1.4 FuinLnuLAL



2. Ugynniiny

2.1 dniSeuldsnunaeinisUseduiueud Wunwse

3. TolduanUzLazLUINIUAlY

3.1 dnseuldnaeinisussiiununingg
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(e Lauauysad)
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Tunfanssun 1
1599 N13a5 9B ULES AT UL

1. eonuidniSeuasdoineatunisaiefouesnouduuun Wethlugnisduaeu (1 Aziuw)

2. ddiPdavdnlafidunaadiamnsatinassegulesiulisalain-o 16 mszmaledadu
WUt (1 AZUULY)

SN
=
OJ
2
iy
e
SJ
o
-]
=
-}
ee
2
=)
ho)
=b.
N
e
3
=b.
2D
=
faM}
o)
tee?
~
it
=)
(o]
)]
=]
—29
ho)
c
=
ho)
®
e
®©
=
ol
-}
>
=3
—
ho)
]
Lo
coe
=
2
=
=
=

............................................................................................................................................ (1 AZLLUY)

a

4. wulwidnsunzadnd 2 fefitudiumnsaalauufieue meummimqmumuuu
RUVLAY oo (1 AEWUU) BINT T e e seeen
............................................................................................................................................ (1 AZLUU)
5. wulwiinsumaind 3 fafivudrumnsaalauuEue LWS']%LM@I@%QL‘T;JuL%'uﬁ?u
KRUVULAY v, (1 AZELUL) BINTIE oot e een e
............................................................................................................................................ (1 AZLLULU)
6. ulasidnsumneviad 4 fafitudumnoadlavuiidue wszmgladadududu
KRUVULAY v, (1 AZELUU) BINTUZ e e eee e
............................................................................................................................................ (1 AzLUY)

1. L@lﬂ‘ﬁll@ﬂﬁ]%W']JUU@‘l/] 5 Aa7 umwmmaﬂmumama bNINE LW@GL@NLUUL“UU‘UU

RHVLAY e, (1 AEILILL) LTI oottt et
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[

8. Fuarulavasfdueniduduridalisalein-19 (1 AzLu)

Aaa Y

10. inufifentaaiun1saseddldindnnusiugnssuegnels (1 Azuuw)

11. deyalalunuiitdniseuduaiuuaglnseudineriundnnisaiaddidindaudsiugnssy

(1 AZLLUY)

H
N
b
S)
2
c
)
=
e
b
e
=
GJ
e
)
ee
=
=
=
Lo
2D
=
o)
ge
=
=
—
-
o)
ee
=
=
N~—
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waglunanssun 1
P2 Yy aa = a <
1599 N15E519ALDULDIABUTHUUN
1. monuntnSsuasdsfefunIsasmeueI AU TLULN wiethlugnisduasu (1 Azwuw)
LUIAIRNBU
NS YULARLAUDIIAIAIDIULANAIAY tRgTLUIVDIANNIUAIT
6 @ ) a a a o o [ o w a & v v
1) voulaidndnnzedale JUSIMININNANUITAFASIPULUAUUALDULBLAL LA ENY

< o

a3 s =
AuenlsudminguazvuInvesaefaueduNgn
Y a | - v oy o & v Y sw o a a 1Y)

2) nMssinanedueiialilngundenisdndudesdddieuledidadinisvliameniu
w3all
2. @d#nvdaladiduneininannsatnaiineguteniuldalain-o la mszmgladau
WUty (1 Avluw)
WNAINEY

a1y Wewndlgy 5’ CGCGCG 3’

3’ GCGCGC 5’

1%

= a  Aa wa % a = o u & Y] a Y A o
%QSUU@J@@U?{@JUWIUﬂ"Iﬁaﬁqﬂa’ﬁLL@umUaﬂanqiﬂﬂ']"\]@Leﬂaiﬁiﬂiﬂ'ﬂﬂ-19 VL@] LUBUIUN

% & | vyda & v
asswsunvziilonaviglvimanenels

3. wulwldadunzadnd 1 dandudiumnaalavuidue wszmgladaduguiy
WAINEY

Tdaursadadudrulale (1 azwuu) sz areutuavaulaillusseduy

WauUlATY (1 AZLUL)

Y

4. wulylidadungeiind 2 dandudiumneaulavusidue insemgladaduguty
LUIAIRNBU
PUILLAT 1 Ay 2 (1 AZLUL) W51 TUSIUIAITAINISARRa1AULUE TTCGAA

Aa a o a a 2 A Y a
NUNTT LSENG]'JLL‘U‘UW']&UI@?NUU@L'E]‘LlL@‘UUVl 1 ey 2 ‘UUﬂigﬂq‘ULﬂ@J‘lWW@W (1 AZLUY)
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1Y

5. wulgddndzeiini 3 dantudiumneavlauufiowe sz ladaduguiu
LUIARNBU
PUNULAY 3 WaE 5 (1 ATWUU) INTIE TUSIUINTINAUITaRRa1PUE CCTAGG

Aa a o a a o’ 2 A Y a
‘Vlllﬂ'ﬁlﬁﬂ\wnLL'U‘U‘W']auI@iﬂJ'Uu@LBULBGU‘UVl 3uag 5 U‘Nﬂigﬂ']‘ULﬂiJl@IW@@I (1 AZLLUY)

1Y

6. wulsdidndnnizied 4 fandudrumnaaulavumoue ssmaladaduguiu
LUIAIRNBU
WYL 4 kAT 5 (1 AZWUL) WS JUSIUININEINI5aFRna1eULUd TCTAGA 73l

nM3SeeuuUrAulasIULAOWBTIUN 4 uag 5 vunseaundlanes (1 AZLUW)

Y

7. wulwidadunzadnd 5 dandudnmnealavuidue sz ladaduguiy
LUIANRBUY
PUNELAT 2 (1 AZLUL) bNSIE HUSIAUANINNEINSORAaIAUNE GGCC NANITES89617

WUUNIAULASHUUALDULDTUN 2 vunszaunulaned (1 Azluu)

8. FudrulavesiduleNidusuidalsaladin-19 (1 AzLUL)
LUIARBUY
a o

JUAIUN 4 Fallaauud fadl 5 CGCGCG 3’

3’ GCGCGC 5’

9. Yniseudaneulatifndnzstalatng Tun1sUNLIfAUS LRI LA LATUEIUYD
Pt Ay o
AU NduNan
LUIAIRNBU
PUYLAY 3 NAUSIUNANTT CCTAGG WATHUIYLAY 4 NUUSLIUIND1 TCTAGA
(1 AzLUY) 199N 01U lYIF AT LN ZTIADINIEAUS ARV A laTUdIUALD ULD
Aaa av 2 & A9 A )
NUBUNADINITUALLUUTUAIUNFUNGR (1 AZLUU) AININ
JuN 3
5’ CCTGAGGACCTGGAGTACCTATGGCATACGGGGATCCCGCTACCG

3’ GGACTCCTGGACCTCATGGATACCGTATGCCCCTAGGGCGATGGC
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Fufl 4
5 AGAATCGCGCGCTTAGCGGCGGTCTAGACAGGCCAGCCTTGACTA

3’ TCTTAGCGCGCGAATCGCCGCCAGATCTGTCCGGTCGGAACTGAT

o/

wiadagsaulyidninnizaanailazlddudiuvasfidue aeil

5" GGATC CCGCTACCGAGAATCGCGCGCTTAGCGGCGGT CTAGACAGG...

3’ C CTAGGGCGATGGCTCTTAGCGCGCGAATCGCCGCCAGATC TGTCC...

5 CCGCTACCGAGAATCGCGCGCTTAGCGGCGGT

3’  CTAGGGCGATGGCTCTTAGCGCGCGAATCGCCGCCAGATC

10. wnufifetaiun1sasedadlidndauusiugnssueg1els (1 Azuuw)

LUIARNBU

(%
I

UG8V AARAIULU LN BINUNLITLAZ N5V N UYD LU lwIF AT LWL N1SHA

Fudruvesdouenidunidesnisiietluldusslerinsiugiamnssy

11. FoyalalunuiithiBsududunaglfiseusineafundnnsanddlTindauusiugnssy
(1 AZLUY)
LUIAIRDUY
1. nihdinaznsyaueulsidnsinig usaansnaznsindusioeuleise
N
2. F3nsideneulesidns s imnzanlunsdanedu e

3. vdnmaiUeswulunisadeddddndauusiugnssy

12, WoaunuunB e ulARLLUUNaEY (MNUALLUUISINUNSsUlAINNNSIEUNL) AT

(1 AZLLUY)



'3 v a =] = y a & a a ¢
ansnmﬂwﬂmmuiunﬁmssuw 1 13949 N1F6319ALDULDIADNULLUUN
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U9 HUANTAINBULAZASILUY
1 AZUUY 0.5 AZLUY 0 AZLUY
1 dndsuisdanuniioulugns tiZsuksdniietlugns tnioulissonlums
duaousaus 2 9o Tuld dugousaus 1 4o Fuld duaou
2-10  dniSyunaugnrewIang UniseunaugneeIu1EIY HniSeunsumaulinsiaay
mIolinou
11 dniSyussuiensmuRay HniSeunsumaulinsiaay
aehetiay 1 Usuiu e linau
12 dhiZsulasuuusiudus InNISeUlATLUUTINTLRYNIN

1 AzwuuIuly

1 AzLUY

yNEMe UniSeudadlarzhuLIINALE 9 AzluU FeRaTuSasay 50 YulU F99EHNA
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lunanssui 2
1399 Mslaauduilenanalinvauuniite
1. mawndnSeuaduingiiunsirautulagldnaraiinveswuaiiise wieuiludnisduaey

(1 AZLUU)

©

2. oulmisnsunizedad 1 dafitudiumneaalauunanaiin e mmimwﬂumuuu
VIHVLAY e, (1 PG LI TG ettt ettt ettt et et e eee et ee e

............................................................................................................................................ (1 AZLUU)
3 wulvidnsunzrind 2 fafitudiumnaaalauunataio msnz mmimqmumuuu
RUVLAY oo (1 AZWUU) BINTVZ oot wnaneeias
............................................................................................................................................ (1 AZLUL)
4. wulwidnsunzadnd 3 defivudiumnaaalauunatain msnz msﬂmqmumuuu
RUVLAY oo (1 AEUU) BINTIZ et
............................................................................................................................................ (1 AzLUU)
5. oulwddnsimeriadl 4 dafitudumnoedlavunaain mssmgladadugudy
KRUVULAY v, (1 AZELUU) BINTUZ et seeenanens
............................................................................................................................................ (1 AzLUY)
6. wulasisnsumzuindi 5 dafivudumnoaalauunaaiin LW’i’]%LMGﬂﬂgj\‘iLﬂuLﬁuﬁu
KRUVULAY v, (1 AZELUL) BINTIE oo :

............................................................................................................................................ (1 AZLLUY)
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7. dnissudenpuleiidadmizaialavie Tunisiiuidausnaandvunatadawaile

2 a A = v a & Aaa v o a %
%ua'ﬂusﬂaﬂﬂL'ETULE]‘VIa']ﬂJ']ﬁﬂL%@Ni'ﬁllﬂ'U@lL@T%E]Vmﬂu@']ﬂl’li'ﬁiﬂ?ﬂ-19 1@

VUVGLAY oo, (1 AL LI T % ettt ettt et ettt e ettt e eeeenanee
............................................................................................................................................ (1 AZLLUY)
8. Fuarulavanaradananusaiauiuaefduenisuduridnliisalain-19 lawad

a v & Y] a 44' ' Y v aa a Y
EJUG]']UL?I@l’]iﬁIﬂ'J@-19 LGUE]E.J@E]LGU']WUWLQULﬂﬂJaﬂwaqﬂﬂJ@l@aﬁlqﬂlﬁ

=D
il )

a
9. @8ALBULD

(1 AZLLUY)

12. Foyalalununniseuduauiazlisoudinertunannsasafduesnouduuum

(1 AZLUU)
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13. feyalaluinuiiniSsudvAukazlaseuiiferdundnnisiaaudulaeldnaralinves

AU (1 AZWUL)

._\
R
b
[S)
eS|
c
)
=
e
and
o
=
—S
e
)
ee
=
=
=
Lo
oY)
=
o)
ee
=
=
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waglufanssuil 2
51 nslaaududewanaiinvasuuaiiisy
1. anudiinEeuasdoiieaiunslaauiiulaglinanainvesuuaiie Wevnlugnisduasy
(1 AzlU)
LIARBY

NS UULARLAUDIIAIAIDIULANAIAY IRgTLUIVDIANNIUAIT

1. uloidns iz tala Nl lun1sAaRLEULAUS IAUINTIVDIRLD UL UL UULAY

a 9 = a g v v Y Yva & ad a a v
naainla2. I TouRLLULaRIANeINRei U LA TURLBULES AU T WUUTLA
2814bs

Y

2. ulwsidnsumnevdiad 1 dafitudmnoedavunarada mezmgladaduudy
LUIARBU

lianunsadadudiulale (1 azuuy) wmsie saduvaveseulesiliizosiuuy
Waulasy (1 AZLUL)
3. oulwsidnsumnevind 2 dafitudrmeedlavunanain mremeldafugudy
LUIAIRDUY

WneaY 1 was 2 (1 AZLUY) Iz Susnaans fiaunsadadiuiua TTCGAA il

a o a a & A Y a
ﬂ’]iLﬁEJ\W]’JLLUUanUIﬂiﬂJUUWGWﬂNWGUUV] 1 lay 2 UUﬂ5$®’]ULﬂ3~I‘l®W@® (1 AZLLUL)

Y

4. wulwldadumzyien 3 dAanFudiwmnaaalauunatale wmszwsladaduguniy
LUIAIADUY

PUGLAY 2, 3 AT 5 (1 AZLUL) INS1E AUSHIUININNEUITORRE 1R ULNIE CCTAGG
aa = ) a a & 4 Y a
ARSI IILUUTNAULATUUUNANERATUN 2, 3 waz 5 vunseaundlaned (1 Avwuw)

Y

5. wulgddndnizudnd 4 dantudrumneaulavunatalin mszmaladaduguiu
(1 ATUUL)
LAY

AULLAT 4 hay 5 (1 AZLUY) W51 AUSHUNINNEUTaRRa P ULUE TCTAGA 914l

1 ]
a =

A5 BBEIAUUNIBULASUUUNANENATUN 4 haz 5 vUNseaunulaned (1 Azku)
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T Y
Y

6. woulwigasunizind 5 Fafitudrunmsadlavunataia msemgledadugudy
(1 ATUUL)
LIARBY

vanelaY 2 (1 Aziuy) sz fudnaaadifiaunsadndifuiua GGCC AfnsiEowin

a a & 4 Y a
LLUUW']&'UI@?NUUW@']?{N@]WUW 2 UUﬂ§3®']ULﬂ3J1@W@@ (1 AZLLUL)

7. Unissudenaulviidadmizaialatne Tunisiiundausinaandivunataiawalle
FudruveId U NaNsaNTIAUALD uentlgudulsaledn-19 19
LUIARNBU

PUNYLAY 3 NUUSIUINTT CCTAGG WALVUIYLAY 4 NUUSLIUINT TCTAGA
(1 AzLuw) HnsantloteuleifnI NS N9da9uIARUS NUINT I UUNA AL ALAIALYIN LA
Uanevasndueianunsainusanuadueniiusiulaalain-19 29na1un 1 lenwed wazds
2 &2 A A o P ° v a & A ) A A A DR =
Jududundledaudiagilulanaialinangduiign dsnm (wanadiniidenluldeglunaud

) (1 AZLUY)

Fudt 1 @ndne)
5 AGCTTAGTCCTTGTGAAGTCGTTCGAATCGCGACTACGACAGATCAGT

3’ TCGAATCAGGAACACTTCAGCAAGCTTAGCGCTGATGCTGTCTAGTCA

Fuit 2
5 GAAGGATC  CATAGGCCACGTCCTCTGATACGTGAGCGTTCGAAAG

3’ CTTC  CTAGGTATCCGGTGCAGGAGACTATGCACTCGCAAGCTTTC

Fuil 3
5 CATGGGGACCAGCGTGGATCCGGACTGCGGTTCGACTCGGCGGATCC

3’ GTACCCCTGGTCGCACCTAGGCCTGACGCCAAGATGAGCCGCCTAGG
Fuil 4
5 CATGCTT  CTAGAGGTCTACGCATTAGCACCGCCTGGGATCGCCTAGG

3’ GTACGAAGATC  TCCAGATGCGTAATCGTGGCGGACCCTAGCGGATCC
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Fufl 5
5 CTTATCTAGAGCCGGATCCCGCTAGAAGGCTGATGTGTAACTGACGTAGT

3’ GAATAGATCTCGGCCTAGGGCGATCTTCCGACTACACATTGACTGCATCA

[
o w

s a A = Y} a & Aaa o a v =
8. sﬁuaﬂublmﬂaﬂwaqau@waqmqiﬂLGU'E)lIﬂ‘Ua']EJ@LSUL@WNUuSUﬂWQ@‘ljiaIﬁUW-19 19]‘1/‘1@@
(1 AzLuw)

WUIANRDY TUEIUN 2 uaz 4

a2 Aaa v kg o a = | Y o a g a v
9. @M ULNTTUA U BIISALATRA-19 WaumaLiN1TUALOULEYRINAETNA LR oe19ls
(1 AZLLUY)
LUIANRBUY

dwoumsouledfduelatnaniimidmssuizoinisasiussnealnlaeames

USHUaNuwleI UL ULeIIAD AU NARe T

10. MdueTPouTLULY Aoazls (1 AzLuL)

LUIARNBU

a =

a a c A a & A a o 1 aa a adda da A
ALDULDIADUULLUUN ABD ALDULDFENIYNANNLANAINNTITANNDALDULYDITINVIANULLAAINUN

Y Y o dl

A9 ULT1R8 10U LN TALAANISHENI0DNVRITUNIUNABINT taeldoulydfdnaniy
(restriction enzyme) ARSIAULUAULTUEIUYDIRLOUDTIRILULIAATT (restriction site) U84
a = & | = Ao W [ a X =~ A 1 y
Aloulenasnas Fellanauualudnuauzndulasy (palindrome) fie Wesuwainlaiy 5
U 37 aglgansuluamilauiunaassas andueusaiusieeulmimduelamna A

¥ a" 1 aaa 1% 1y 4 1 a & v v [ :{" v
nihisauisensasriuserlealnlaeawmesseninsfoueassuanadimeiu gzl

SARUTLUUY AL UL ANBULAUTHBINTT

& A ) Y & a a ¢ 1
11. LﬂﬂJULﬂU'JGU@Qﬂ‘Uﬂ'ﬁaiqﬂﬂL@uL@iﬂ@NULLuu%@87Q1§ (1 AZLLUY)

LUIARNBU

¥
a1

wnudggliiaaunlaneIfuNITFIANaTEAl AL UA TS8R 8L U lwIR AT

sa a =

N15a519ALBULES AR LT LUUNTANANNNITITBNA8ALDULD TENINALD UL NI Bl 1ue iU

Aduelunaradevouaiise wazihlUldlunisiaaudunaeanisle
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12. fayalaluinuniniiendvdAusagldsouiifordunannisas o ueineuduuun

(1 AZLUL) LWUIAINBY

1. nsdanatainmigauleddndnnie daudursidafeifundaaduLenilsu

Wvsng

2. Msdananainusazdlruldioulesidninmnzansianiule

3. NMSiauatsMdUL TEMINRBULe NN Bu T LNsfuA U Tluna1alnve L UATIS Y

rodldiouledlfiduelanalunsiseuisen

13. teyalaluinuiiniSsudvAukazlaseuiifeadundnnisiaaudulaeldnaraiinves

AU (1 AZWUL)

LUIARNBU

nslaaudulasldnatalinuesnuaiiisedosiadueniduid i vuiedouna iy

NarainvewuANsekaziInatalnlandustn lUluwuaisesumy Wekuaisanansia

Ly

ugNITU

14, Weaunuunseulangkuy

wnaugin1saztuulufanssuy 2 1589 n1slraudualenaldinvaakuniiise

v
Y

£%

9EY (

I3 < oA A a 13 a Ada adaa
ﬂﬂ%LLUaNa@E’JﬂiﬂLUuﬁTﬁL“U‘uLG‘lEJ’JV]N@G]VLmUL‘ZIaaGUENﬂQM%’MVmEJ‘L!L‘fj']‘W,ﬂEJ

ANNAZBLUUITINUNEULAINNITLAULNL) ALLUY

v

) WUINNANBULAZAZILU
1 ALY 0.5 AZLUY 0 AZUUY
1 dnidsuisdauniiotlugns tiFsussdnoiietlugns tnideuldssolums
Audeudaus 2 To Auld Audeusaust 1 9o Fuld duaou
2-11  dniSyunsugniemuieg UniSeunaugneIu1EIy iniSeunaumnulinssany
3eliney
12 dnSgueiuiensimiuiany inieunaumanulinsuaay
agatey 1 Ussiiu wiolinou
13 dniSyunsugniewmIuieg UniSeunaugneBIu1EIy iniSeunaunulinsuaay
wiolinoy
14 dnSsufiazuuusidliilugug tnSeudiaguuusindueud

v a v Y & 1 2 a & v X = | ¢
HAHUIULIEB UﬂLiﬁJumaﬂ‘lﬂﬂgLLUU?'J@JG]QLW] 10 AzLUU B3AALdUseEaY 50 TUI‘U WITHIULNEUN
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Tunanssun 3
1509 N1slaaudulaglyimaila PCR

1. mauntnSeuasdneiunsiraugulagldmadia PCR wothlugnsduaeu (1 Azuwuw)

2. 94 denaturation

2.1 dnSgunuitnisaaeiuselalasiauveauagauinain (1 azwuw)

1%

2.2 Wedugatuiliinn1swdsuudaegals (1 Azwuw)
2.3 QUUHTMINEANTUTUTBG U oo e (1 AzWUL)
3. 9U annealing

2.1 YnSeunuIn s esuuUsEnaumeuasiatatng (1 AzwUL)

3.3 gunIMMLEANTUTUTGIUYIN o e (1 AzuuL)
4. 9U extension

4.1 dnissunuinnisasismueasluldiinain (1 azluw)

4.2 Woauantuilinn1siasuwlatedials (1 Azwuw)
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7. YayalaluinundnSeududuaslaiteudineduminnisiraudulagldinaiia PCR

(1 AZLLUY)

©
b
©
eS|
c
)
=
se
anb
oo
=
—S
ol
o)
ee
=
2
=
Lo
oY)
=
)
ge
=
=
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wagluianssui 3
504 nslaaudulagldinaia PCR
1. fanudiinEeuasdaiieafiunsiaaudilasldivaia PCR et lugnisduasy (1 azuuw)
LUIARBY

1. N1slAaumgmAnA PCR fuannisasgnals wazlananisainnistaaulnely
NanadnvewuAseagdls

2. Mstraudulaglildwadvesdsdidinidisnsegnals

2. 4 denaturation
2.1 gnsgunuitnisaaeiuselalasiauveauagauinain (1 Azwuw)
WWRFINBY

a &

gaunnfivefduoulnuuNfindy 31nfe813lwnunyudn aamvgliveddidued

WaAuaIn 60 °C 10 92 °C naviliiusglalasiauseninguaaansly

[V 7
Y

2.2 Weoauantuilinnsiasuwlatedials (1 azwuw)
LAY
a [ &
AduleluuukEnaenily 2 @y

2.3 gaumpiinmanganluduiloglurieg (1 Aziuw) Ussanu 92-95 °C

3. 9 annealing
3.1 dniSsunuinlnsestulsenaumeartalatng (1 ALlkuL)
LUIARNBU

5 GGTTCC 3’ uag 3’ CCAAGG 5’

[y
v

3.2 Wedugnuuiliinn1swdsunategals (1 Azwuw)

WAINEY
a a ! A 3 v =& a v o a =
Annsidsvanaunlnssesuasunndd sudugasuiulunisiasshiduie

3.3 gaumgiinmanganlutuiloglugi (1 Azuw) Yseann 50-60 °C
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4. YU extension
4.1 dniseunuInisassmueatsludiinain (1 azkuw)
LUIAIRNBU
a 1 1 a I3 % a & 1 a &
nsiuagandeaInUInalnsues wavaiwidueaelndaugnaisvesridue

LU

[ 7
Y

4.2 Wedugnruiliinn1swdsunuategals (1 Azuwuw)
LAY
a aag A & A o LY== 1 v & &
AnAdueaglndiiindudn 2 a1e Weihlusuiuaiduewdiuualanduermun
gy - a 1
4 any NilanwauzmlouAldueulwuUYNUIENIT

4.3 gruniinvngaslutuilogluyis (1 azuuy) Uszanu 72 °C

aa

5. gaungiidanuduiusiunisirawgulagldmetia PCR ae1als (1 avuuw)

LUIARNBU
gaungiiumngauinaviliinanisdiaeiiieavesfidueiiindunsuenwadaie

wmalla PCR Aall gaungfivszana 92-95 °C dwaliiusylalasiauszninuvaganlufiowe

| a @ \ ¢ o a g | Ao ' 1Y)
walwuvaaty gauniiusennd 50-60 °C dawalyibnsiwesunduaiduisuwuuniivagauiu
a o 1 Y a v a & | I3

warguuniuszaa 72 °C dewabiifianisadiangfiduiedoanlnsiuesaugaaisves

a a

ALOULD

6. wnudnendastunisiraudulaeltmnaia PCR agndls (1 azuw)

LUIAIRNBU

WNUHA8YI A AAAMUEN LRSI UNTIT918D96 09V IALD UL TLARTUA B UDNLYA]

(%
a Y v = o a

Ineldgaumgiidudinszdu sudunouveanaiin PCR Nldlunisifindsunaduindanis

Y 9

1 a
N1UNNSLARUE Y
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7. teyalalutnundniseuduaunaglaeusinedundannisiaaudulaeldmeaiia PCR

(1 AZLLULY)

LUIAIRNBU

Y a

1. Msaaneiuselalasaureavagaudedddgamgiiludinszdu Ineldammngd

Y

Uszanad 92-95 °C

2. mMyasdueanslminisusnwadsndudaaldlnswasivufedfuiunisanass

v a & 3
flowasilouen1gluwad

'
a

3. lnswesfegaisudureinisdnasdieswadfidue waznisasslnswesfasldy

gaunniusyanm Ussaunad 50-60 °C

4. nsniuagauuuAuewikuy dedldanmgiussunn Ussuna 72 °C

A & a ya & Ao o a a g I
5. L@Jaau@j@LWQUV’] PCR "i]%l@@LQUL@WQJaﬂngLVl@u@L@‘UL@LL@JLL‘UUVJﬂﬂﬁgﬂqi

[V
Y

8. WinaunutnNSsuUlAAZLUUNIEY (AUALLUUATINTNISsUlANNNNSEUNY) AZLUY

wnagin1saziuulufanssuy 3 159 n1slraudulegldnaiian PCR

49 LU NAINBULAZAZILUY
1 AZUUY 0.5 AZLUY 0 AZLUY
1 dhdsuisdoudionlugnsdu  dndsufadmoufielugnsdu dnGeulddisanlunig
aoudaud 2 4o FulU aoudaud 1 9o Fuly duaou
2-6  tnisgunaugndawURaY UniSeunaugnesIu1EIl HniSeunsumaulinsaaay
wIolinou
7 NS UNIIRTINNULLRAYREN HniSeunsumaulinsaaasy
oy 1 Useiiu s linau
8 tnSeulinzuuusinliilugud tnFeufiasuuusiudugud

v a v Y & 1 =% a & v X = | ¢
KAUYLIAG UﬂLiﬁJumﬁNvL@ﬁgLLUUTJ@JGNLL@ 6.5 AzLUY BIAALUUSDERY 50 SUU"L‘U WISHIULNEUN
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lunanssum 4
1399 WUFIAINTIULBLNITIAAUEY

1. 2FUIEnaNNTasAEIndanLUTIugN TN WioNeNmI0E1a (1 AvLUL)
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5. Mstrauiulagltnainiinvaakuaiisetasinada PCR danumiloukaswanatenuaenals

(1 AZLUU)



211

waglufanssui 4
1399 WUFIAINTIULBLNITIAAUEY
1. 2FUIEnaNNTasAEIndanLUTIugN TN WioNeNmI0E1a (1 AvLUL)

LUIANRBUY

o [

A91TInAARUIHUGNISY @5199Ulnen1sinmedutNruneanFedlTinndadnlugdn

]

'
Ya aa Al

3 evlvasdiddenlasududnunenanieanulnanwaEmuNaaIn1s 1neisn1s

'
aaa =

Il
ey lunsadedddiadauusiugnssy As nsidudmunedaseldlufouienine
(vector) U wanalla (plasmid) wagiinduaunanadalilanuifssnisialriwaiaiand
a Y X a ada Y ! | 1% o 1% o a o

gutulailuluddldisdvung dregragu 4ramuAy 451931101150 8unuLANYes

wuaiisednseilvlulastuleuresdn ilaansadulslaluiuindannuaugs [udu

2. BTUIENENNTAS 19RO ULDS ABUTUUUN NEaUENFIDET (1 AZLLUL)

LUIANRBUY

Yy aa a a ¢ & Yy a A a o 1 oA g
ANFEINALDULDIABDHULUUN A AIFFT WAL ULDFNUNTNNLINAIINNITAARNDALDULUD

% A

a ada da 1 ! Y v Y a = v v
AAUYINNUEAIINUIAINNULYINIENU LWE]SL‘V]Lﬂ@ﬂqiLLa@fl@@ﬂﬂJ@Q'ﬂum’]NVW]EJﬂﬂ’]i I@IE’JIGU

ulvddnsunig (restriction enzyme) AAGIAUIUAUUTUAIUYDIALOULBTNAIUNLIAATN

[y

(restriction site) Yp3RLdULBN@DILMAS BellarPuiudludnwauzniaulasy (palindrome) fo
WeeuanUate 5° 1 3’ agladsuluamiloununignsas antudausafuaaaulel
P A o Y A aaa v ) I A&

Aduelang Mimtnsiizeinisasisiuserlealilaeawmesseninmdueasduana
[We8iU 992 1A5ADUTLUUNALD UL ANYAIZAIUNADINIT F08199U N1Ta519FLDULD
SeouduuuyisenInduaiidugduvesywdiunatalinvauailise wWelvkuafiseai

gosluudurdunazilUldusslewiiuuywd Wudu

3. 29asU1eNsiraudulngldnaalaueuATisy WiaNaNA28819 (1 AZLLL)

LUIAIRNBU

nslaaudulasldnatainuoauaiilse Ao nsinUSuuAduelaeldioulel

v a Ao A

mﬂ"ﬁflw\lflg (;]JﬂaqﬁlaLSUL@U?L?WWNSUV]&T@QﬂW? LLﬁ?ﬁWIUL%aNﬁaﬁULUﬂLmag LGUIU NANAUAVDY

a o o a ada v o = o A A a o’ & 1% ¢
LLUANLIY I@IEJG]@W@']&@J@V]NQ@W@Q']LW']SL@?J'Jﬂu LN@L%@N&WS@L@UL@WQ?@Q?{W?JW'JEJL@‘L!"L"UN
a a

futalanawal Winautinllluwaduuaiseamudiuiy Jeuldilefoinisiraudu

NN Mgy nslaauduaiiseuledisuiunldgesudlugniuneinluldlunis
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dovanelusiuluihuuuasdndadludgnamnssy Inedafuaseuleisuiuiagde
dhfunanafinveswuafise dewueiiBsudasadezyililaduadaeuleiisuiiusiuaumn
wazanunsathlUlduselowile [Wudu
4. seSunenisiraudulagldinaiin PCR wipuansiiogne (1 Azluw)
LUIAIRDUY

mslrauBulagldvaia PCR Ao nsiiindSunadulunasavaassaniduewiiuy
Ingldnnusougilunsaaneiustlalasiusenitvagaunazioulsdfdueomesiuosaly

- a a ¢ s ¢ ° a g K P %
ﬂﬂiLGUQJJU’maIEJIVlWVIUaWEJ 3 GUENVLW§L3JE]5 LA ANADIALDULDYINANY § 38U Lwaﬁlmﬂ

=

AMuteduruun Moty msleauduinuanmdngiluiiinmegluafsnanss Weld
Tun1ssaadidninslnidauasmiatsRunnsuloiisUsufisuiuats fRukAs ueves
dResasds 1Dusiu

5. Mmslraudulnglinatniinveaiuafisawaswaia PCR dauniloulasiana1eiuegels
(1 AZLUU)

LUIARBUY

a IS LY 1

Asiwmilounuseninanisipautulagldnainlinveswuaiiisawazmaiia PCR Ao
= A YA o =
1. Wunsiiudu gl i snuauunndu
2. Budhmnenainisiaau Tesruseneunasaaautaiguay
a A \ ) | = 1 a N a a &
AanumnananusEIansiraudulnglanaininueswuaineLazwain PCR A
1. mstaaudulaglanainiinvaakuniisenaavinlugdadldin drunisiraudulesltimaiin PCR
Mlunannnnasd
2. msteaudulpgldnaniinvasuaiiseldioulaifndnmelunisdniuse seninsgivanay
d" 1 [ v = 1 = 2 a v a
Wensanumegleulydsiduelaina diunislaaudulagldmaia PCR IMaumngiadlunis

aanenuselalasiau
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o) WUINNANBULATAZILU
1 AU 0.5 AzUUY 0 AZLUU
1 dniSsunsugndewiuieay UniseunaugnABIu1EIY uniSeunsumalinsuaay
wielinay

2 dniSeuneugndewmiiang UniSeunaugneswnuiaay wild  dniSeuneudnulinsuaay
wionenieg1inisadisiidue NAIBY1NTAT B IEIADY wiolinay
Freuduuwi egwtey 1 fege Juwum

3 dniSeuneugnAenINaaY niSgunaugnAsInuLang niSeunaunulinsuaay
wiangniegenisinaulagly wilklendegrenisiraulagly wiolinay
waradaveIwuATISY ogeidey 1 waradlavewuAdilse
PRIAR

4 dniSvureugnaeway Wied - UniSeuReUgNABInINiaay uniFeunaumanulinsuaay
gndregensirauBulagléineda  wildendegamisleautulagld  vleldneu
PCR agneiley 1 fog wiaila PCR

5 dnSyusSuignsinnuaag iniSeunaumnulinsuaay

28191ae 1 Useuhu

y3olinau

NEe UniSeudadlaAzLULTINALLE 2.5 Aziuu feRndusesaz 50 YulU F99EHUNMA
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N 2 Hunting down a killer

ASTANULNUAIUNTN (VUIND39 20.75 x 31 T)

1,600 naoouurinnosrm

s883838838:
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Hunting down a killer

a

“ sralesundangindinsdediaUsauvesiasunnaunila Tunyiunamesiu
9.il03 2.91904 lneidsunnauiddednusauls draunseu o1y 59 U wsevaliu
azwIntudnizendt “draula” 91nN1599I3a0UVRTIINUTI@N N8 TRENNYT

vnevey Mnfinduneaneged luiiiameiisessesnsdedlnefiauvesthaulailimuiioni

[y

LazATIUIREnYeIAUEAneY Be9IAMaITIUTINNANgIudWmTITigadmIneaans

< e

Tiuudn ngrnthudeivinduliiioves “desiin” Winnds 01y 11 99U Tdnweu1ule

Tnetaaiidennisiaunfannenyall A dnstadeiionalenidsasile wasulmduay

4 al oAl

< t4 & 1@ al P 1 4 H [
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q
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inSrethaulale Fslagtuidaliannsassudnowmniuidnle”
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aaa [
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Hunting down a killer

1y Hunting down a killer Wunuifiillenfganiunislaafiusauainuangiufinuly
MAnmauazneuyanaway Junuidinguszasdmelminseuldmadanadidniniveida
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a
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5791 Fulasy (Rett's Syndrome)
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