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Bright field Intracellular ROS ;
(Red = ROS, Blue = nuclear) SRS

Bright field Live and dead cells
Red = propidium lodide
Green = annéxin v

Blue = nudlear
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19idusEAULad (Cellular research) Wun1s@nwinisiuAeuudasigmanieglu wazasuenivad lasafomaiaciieg Wy
a a a . 1% '3 . = a & v AY o w
wadlan1sdail Westem blotting Flow cytometry wagndesganssa (Microscope) Bamailaiinanndsiidedninvargdsyns
Insanzegniidoyaiildannadiadnaniduwuy Low-throughput data

1A304 IN Cell Analyzer 2000 WussuumsmmmaasnluiRuuy High throughput microscopy 3a15n3anTI9dUILAA
a = v s o ada [P . a = ' o a saaaa [
ngnesaliuazigaandldineg (Fixed and live cells) Inganansafaniunisivdsuulasguiuagnisindeunveseanaiiitineglaly
S¥EEAIAN 90U Neluszau Aunf/undl/aalue/u (Time lapse microscopy) wenainil IN Cell Analyzer 2000 faunsafnanu

nsidsuudasesas®iluanasing q Mdnaaindiedvigesisawudngluwadle (Fluorescent microscopy) &nmiilaain IN Cell
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dauil 1 druvasyadienin aansadeamadiignataas
wadTdiiTiney Taanunsofinnunisiasunlamessadiifidinegls
Juszeznanlidtiesndt 24 $2l frendesidneaifiuiuu Charge—coupled
device ¥3ofli3un31 CCD camera Fsmupunisindeuiivesiauduazns
\Un - Un laozunisusing 9 1Jusuudnludfnunuimensuiianes fau
azlunvasgannlitesndt 2048 x 2048 e 7.4 x 7.4 lumseu sguu
eanduldde -25 esrwaifed Weanduyaasuniuazaieniniy
fuastion mavsuaruadnveswitd T siaTesuarIUun STy
LUUSHILTR (Hardware and software autofocus) lngaurasialaas
Wuuuu Laser Sensor wazduvesivsunsuifunuy Contrast based
algorithm dwivgnglunisgainiivuaidsvetsuun 4x, 10X, 20X
uay 40X warluduvesihdmenenaud 10 whiuluanduuuy ASAC
(Automated spherical aberration collar) vilfenunsaiunnladniau
e usunseuaufiofnuamgestsaius 2 4 dm3utas Excitation
wae Emission tnausiasyniidnuau 8 su leun DAPI FITC TexasRed Cy3
Cy5 dsRed CFP uaw YFP n1smupunsviguvesitawmesiduuuudnlulif
Fnlaglusunsumonfiamed uenanidsdigunsaidmiufunining
wiawadlnglisuludesdouniofndngeasawudls (Transmitted light
image) Tneldunasiniauaadu LED

dauil 2 dounduguiledesing q Wvuzaudiieliausa
Anwnwadinnzisddurasiiiiineg fuudeuderuuwiuileanuuuan

2 OARLNENOAUEINSOLTOIVE UM3NENdeiuouNniu

Analyzer 2000 @350 ATEHANTIUAUUTINAWAEAMA T Melusinsu IN Cell Investigator Software

AruauudmvinaAtnuov IN Cell Analyzer 2000
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AINEEMIUINANEEUTAGIUN 6 -, 12 -, 24 -, 48 -, 96 -, 384 -, Uz
1536 well plate Tnedl Plate heating flannsaniugueamaiilalugas
5 - 42 paraidea Inefiruranaedoulsiifu 1 esmiwaldea fisvuu
uunssmgliiAntosiian uazannsanoumgiinuiifesnisuay
FauduluiRdiesyuuneufinmes awnsafnna nsIvdeuwarEIY
Qmugﬂumummu%aﬁmm?ﬁysmlfaaémmLgmlﬁmaammuaﬂmﬂﬁﬁa
asnsamuRuanndoumeluduFsasadliogluanms ity
Vnmsyasfinsasveulaoenled (CO) finewngion1siTinveawad
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1). duwAnseinilusunsuguiuumsiiaseidisogy dad
gudeyamsifivesdisoguildlumsiasesi

2). dAeseinilusunsusUuuunsAeszidnsaguus
anunsausudsumaniwesld wWelimuvaudusednsfidesnis
A8 (Multi - Target Analysis)

3). dndlasgiigldannsaairsgunuunsiaszsiedls
(Developer tool kit)

9). dnAmgiiaiadunmuansanuduiiusseninaded
ABINFIATIEIIUSEUZLIA1NS 9 (Spotfire Decision Site)




misus:andiBiumudiucho

Granularity : M5TUTIWIULNTUA VALATATINTNYRLANIzUaNLA
fapuduiusiveun

Morphology : M3saTIvindnwazvesiiuiuayeivedngoaisaisus
PaunsauenanuasmssyrIsindesuaglalanaiadn

Nuclear trafficking: N13%18n31AMULTUYDIENGROLTALGUAT
Wasuulasseninslluadesuaglelanataiin

Micronuclei Formation Analysis : nMs@anwnisiialulasiaondens
(Micronuclei) meusniandea FefimudAglunisanwinisiuie
(Toxicology) v09msneasswiintul 9

Cell cycle analysis: N13fnw1szzeg 9 luigdnswas
Cell migration: NMSAAMILASIARDUNVELTAR lULAAZ TN
Cytoskeletal analysis: MsAnaunsildsunlasvedlasesnasas

Object analysis: n1sAnwIwadfiAan1sUAsuwadluusasisan
ﬁaf\]uﬂ'jwzéuqmman?i&JuLLUaa

Neurite Outgrowth : miﬁﬂ‘mmsLﬁﬁﬁyi'smﬁuﬂnmﬂ?iauwaagﬂs'w
SENLRG!

Simultaneous Quantitation of Subcellular Inclusions: N15An®"
\W3suiflsundouriu (Dual Area Object Analysis) iileiasgiideUsuay
vpsdusznaunelumadlunatieniu
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Intracellular reactive oxygen species (ROS) Assay

Bright field Intracellular ROS
(Red = ROS, Blue = nuclear)

Live and dead assay

Bright field Live and dead cells
Red = propidium iodide
Green = annexin v

Blue = nuclear
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Drug screening

Boyd JD, Lee-Armandt JP, Feiler MS, Zaarur N, Liu M, Kraemer
B, et al. A high - content screen identifies novel compounds
that inhibit stress - induced TDP - 43 cellular aggregation and
associated cytotoxicity. Journal of biomolecular screening. 2014,
19(1): 44 - 56. Apoptosis analysis

Seubwai W, Wongkham C, Puapairoj A, Khuntikeo N, Pugkhem
A, Hahnvajanawong C, et al. Aberrant expression of NF - kappaB
in liver fluke associated cholangiocarcinoma: implications for
targeted therapy. PloS one. 2014; 9(8): e106056.

Sphere formation assay

Echizen K, Nakada M, Hayashi T, Sabit H, Furuta T, Nakai M, et
al. PCDH10 is required for the tumorigenicity of glioblastoma
cells. Biochemical and biophysical research communications.
2014, 444(1): 13 - 8.

Protein expression

Narita Y, Okamoto K, Kawada M|, Takase K, Minoshima Y, Ko-
dama K, et al. Novel ATP - competitive MEK inhibitor E6201 is
effective against vemurafenib - resistant melanoma harboring
the MEK1 - C121S mutation in a preclinical model. Molecular
cancer therapeutics. 2014; 13(4): 823 — 32.
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https://www.gelifesciences.com/gehcls_images/GELS/Related%20
Content/Files/1326706518989/itdoc28993779 20141208003859.PDF
Wollman R, Stuurman N. High throughput microscopy: from

raw images to discoveries. Journal of cell science. 2007;120(Pt
21):3715-22.

Denner P, Schmalowsky J, Prechtl S. High-content analysis
in preclinical drug discovery. Combinatorial chemistry & high
throughput screening. 2008;11(3):216-30.
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Fluorescence Microplate Reader
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luorescence spectroscopy LWumafiafiliiauiunmesasiail uazTluana InglindnnisinuTunauas fluorescence ¥osiI0E1

v3eansidauas (fuorophore) fifndumets Wumadaniaildsumuiongs Wewndmmhlumsnsiaings (high sensitivit

ansoldnseinnsisegnuinatiosinnld Sussgndifteldnuldlnenheisludumaunms 2snsgaainnssu Aunndeuuay

walulagdinn

Tuthgtuldfimefannauainsavesiaies Fluorescence spectrometer Tildiusegaifiuiinatiosluseaulalasang Iiegd
UszAnsnm wazanansatamethsldndarsnauinn dewnesiiefiaendn Fluorescence microplate reader

Molecular fluorescence and phosphorescence
lulanaidavnavldoswls?

deaaaduasgandundiuuas dwmaliAamadsuamessyiuiudiinaseu TnevhlyBiannseudefindsugetu warosnaintu
W suAn LY (ground state) TUStoa3 iU (excited state) nuszdundwuilldsy diluanafifinsindouilveglusziudundenugs
alifianuiaiios Jeesimavanudosndunuuazdiunlutussdundenuiiinng lnewdanuilnanavanudesanseduiundsnunsefuiuiings
dasfutundsnuanugiiuagyliAnnisudesninou (emission of photon) shliAnanasilutiamgeeisaeus a Amdsuinseduiisamng
vossusiazwiin fnszuruldesinmouiiatulunaidudu tnm 10° 3unfl udetiosndr Fondn nisanauas (Fluorescence) Tngdausnnnisifin
fluorescence vasasiUaUA IintufinIueAdunndNIsanduLas silfiAR exctation uasmsideuluiinnuemaduiiinuiizond
Strokes shift

Excitation and Emission Spectral Profiles
3 Stokes

excited
g X higher enengy
z i ? triplet states
B
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Relative intensity

ToQ

Wavelength (Nanometers)

MNUAAITEAUNRINLYDINNTYANALLAZNNTWKTIHVDY fluorescence Uaw phosphorescence

(Fan: http://web.uvic.ca/ail/techniques/epi-fluorescence.html)

' A da & o a a & ad Ao ) o v a o A ' 5 '
ansamauriaddidnaseundaanugs (S1) Nawsanfeuluidudidnaseuiifiszaundanugalndifesiu vieiendn triplet states u
< o . YR & av : 5 a. A = a & oqya : A =~
Wiesnnnsiasuannugann triplet state nduidndannugiuldianuinndd 10° i Waulwaedundl illluasddeesnundunaiuiu Sen
AEUIUNSHIN N15I589Uas (Phosphorescence)
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Fluorescence microplate reader

\Ai3es Fluorescence spectrometer fluvaariinuas (Flash lamp)
ldmilaeily Wawn mercury lamp xenon lamp wae laser Fuilorsadly
fa0819 BuusnSaiasruiuenuamnnsENy (excitation monochromator)
Vnthiidernussdfiagyinlviin excitation Tuannsgnususogausuen
emitted radiation fifimmemAduNTUNgoeisaisudosnly fluorescence
radiation 3gildseanandeEmniiAN 9ntiu emitted radiation
andluh fusnuasdetoan emission monochromator) dsilvivwilafi
Dushnseauas (ight filter) uazinsas (erating) St 7idauassuniusag
wazlilanizanugnaduiidesnisiniulugiiauas (photoelectric
detector) Tneialusatauasiildfuunde photomultiplier (PMT)
Faaunsavenedeyana fluorescence WA lunssenuna szuans
AMNUd YR ILEIRDNUTUNLIEAN9Y WU % T (transmittance) RFU
(relative fluorescence units) wag RLU (relative luminescence units)
viotaeonuilumbeamududulilnoedodlefifssuumunmmnadnlui®
nlUsunsuAeNRILAOS

excitation emission
monochromator monochromator
scanning PMT
scanning 1 mm EMISSION detector
grating fiber optic grating
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MaNNSY9UTBILAIes Fluorescence microplate reader

(Fan: Joseph R. Lakowicz, Principles of Fluorescence Spectroscopy, Springer)

doodhwmsus:gndisluviudvd

neiugaed wazdiaanenlaana
SglumamnUSinauarauuiavivesdilinana 5y DNA RNA
ey protein
« ELISAs/enzyme kinetics « Reporter gene assays

+ Cell migration assays « Live/Dead viability/cytotoxicity assays

MFUNFYING
< Tlun13mseien uazndndueisssuef Wy Inndiu
alkaloids, porphyrins, steroids flavanoids lkag metabolites

« Drug dissolution profiles

N1PUFIINADY
Tlunsmmusunaensdunse wavaseiunse nnsegeiiun
PNFWINGDL

aisus:nou Fluorescence
d13Usenauiili Fluorescence daulvigiusznausing aromatic
. o ' = . . & v
rings 8NA8819L¥YU quinine fluorescine WAz rhodamine B 1JuAY
wanantlusssuyrAdeanulauananiinuaudfvas fluorescence
a a a dyov o A a oA o a
Snvanealia Tasluanaiduniinduann Ae Wsfiudawsaediden
(Green fluorescence protein, GFP) %aﬁuwm%«mnmnLLuanzw§u

(Aequorea Victoria) lngiininendansvaglu Inmsuszandld GFP
Auegrsunsuanglun1sAnEINISLEnI90n VR EY
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Fluorescence Microplate Reader
8Ro Molecular Devices
SU SpectraMax M5

Ansziiiiegeasiasuadlusuvaanad/asazansly
USurutlas Taeande microplate un1vuzsassuasiaagng
Usznaudleanidu UV-Visible Absorbance (ABS), Fluorescence
Intensity (FI), Time-Resolved Fluorescence (TRF), Fluorescence

Polarization (FP) wag Glow Luminescence (Lumi)
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(U/g2la9)
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ans1 1 9M31 2
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Fluorescence microplate reader
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ldsuunAY : asesIasal inedan’, as.eusinid Jutlesnse, weddgAng lnaadan’, wazuneaIAnds A3919919°
Funa : '919158 AnENATANISWINNG UNINEIFEVEULAY
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NINYIPNENS AMZUNNEAERS UMNINITETOULNLY

e-mail : patchatip@kku.ac.th, jumnainsong@yahoo.com, wisitsakphok@gmail.com, suphachiranaja@hotmail.com

low cytometer WupSasiiailensdineidnuomivad lusgiuusiaziadvseunazaunia (particle) faewannis flow cytometry e?iamcaﬁﬂgﬂﬁmmﬁu

Rusnmssy 1970 uaznaeidueiesloddylunmnalinnesieadoynn ﬁagﬂﬁwmﬂizqﬂﬁﬂ%ﬁy’qﬁwu%ﬁwm nATaReTURvIALdnT 13T

M sune wazedin iudu tagtufiunenuifasind 200,000 unenw Aifimsreiansldiedesiiof fevdnnisvessdesiiodumsiames
wadvdoayma nsnseduwadisuasaweslimdsnuluriseduiising (excitation) wazasiainanueneduuasiignuanUdesesnin (emission)
A3V 1 dnsiSeauds (luorescence) wien13vhufAzen CytochemistryIﬂamﬁﬂmmﬁﬁLWW?%WﬁNIJJLaf]aﬁﬁﬂﬁ]ﬁuwmiuiag monoclonal wag polyclonal
antibody (specific marker) fiinaanniuansiowuasiefings uenaninisinvdenisnsadweadennsavenunauay Usnaesessznaunely
vougaavseaunald lnslun1snsanindedsdndurssousisuwadvioounmaludnuazuviuassluasazans (suspension) lunszuiun1snsaate wwad
ﬁaaqmngﬂwﬁﬂlﬁluamuﬁaﬂmmmmLéﬂiué’ﬂmmxﬂﬁﬁmﬁmﬁmﬂ 18 sheath fluid %3 sheath stream 7iga51A21357 5,000-30,000 Lwad/Aundt
duduanawesluuiion sensing zone dluudavigadifiensenuduasazliiiansinuaznszaneveuas (scatter) Insuasiiinsnuiisadntos
(Weandn 5 a3rn) 3andn forward scatter (FSC) @nsnsausuanIuInTesadls druuasivnmannesndiudieii 90 asn Fonda side scatter (SSC)
mmmLLam@mauﬁaaaﬁﬂizﬂaumﬁﬂ,uwaé (granularity) &g membrane roughness fisensaud cell complexity msFnvemdmarnduiivanudes
Yasanshnaaniifinnueipdusimnzuandistunuansdewadidentld aviuauduazlawmesluduihdu photomultiplier tube Faazanunsauen
mugmadukanisududygruiinea Ussnana euansuazulana viliannsousndnumganuuandsvesidazisadfiaulaeenanneadous
vumiheeneufmesld wenani flow cytometer Tuunupdesdianunsaldueneadianla Lﬁ'aﬁwmﬁﬂww&iaimﬂﬁwaa‘ﬁaﬁ%%ma%i msuenadanvazil
ldlasnsusudssuanaumunisudesndsnuuaswentad seoauuuimanluii fluorescence - activated cell sorting (FACS) iuiaesiifideizondn

fluorescence - activated cell sorter (FACS)
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Nnudnnameiafianansavildvanednieudu Jallonafiamen
Hrrueneduiidewiuiy (spillover) o1aLAANIHUaNARANAR oty
WiemnusiuduazgndeslumIngIviinszi s TRnsTunou il

1. Msideuwadiiiontsnsiain waduiooynaisasides
wuiuaeagluasazany WU ansazaneneaNaUwes

2. Tumsnmvliasghisuiu msUsznoudie lwadnieeyniad
laigﬂé'auﬁw cytochemistry %38 monoclonal antibody fiRmaan
fAuansidesnas (unstaining) letuniianesigadnuasnguiead fotdu
negative control dmsumsuSuAwenases wisearlnenislindnnis
fiow fluorescence minus one (FMO) fiteuvanainwadithvnedou
favselal warlunsdifenfndavannsaudanaindinatuswnnzsio specific
marker yi3alal mndesnisoumannuanediifeueniadulndifesiu
WieSeuunishidendnie marker fiaulany marker Su7 9y mndosnis
dauiaamed 6 d uavAnaulainwadlaliid fluorescein isothiocyanate
conjugate (FITC) ifuuan vhlslasnsdos FMO Feffewddue enviud FITC
Wunstelidennduihvenelfgniesnniu uasaneuRananaannnis
cating d3uq AianuenieduaseufundetseNEnIAduTes FITC 1¢
uazAI3Y FMO flazdauasu Yasemnuenaduaseuiiu wiefiend spillover
ﬁ]:gﬂLLfTLmé'wﬂs:muﬂﬁﬁL‘%ﬂmfw compensation uBNNTRIBUS
TWsunsuveAiosusuaunsaldnsuU$u compensation wuusnlus
fensnIeuadiitonduuudiies single staining vesudaratuiad
wardnseisaniuwesiiu unstaining

3. luunsnsfnen aasld isotype control lunisiden gating el ng
isotype control 1 monoclonal 38 polyclonal antibody filsig iy
marker usiduueuiuedly isotype ifeafufuueuivedislddouuay
Reaansed fluorochrome wilauieariu 31 isotype control ataeuen
background vesduiintiu ﬂ‘ﬁmaéﬁag‘luﬂhmﬁa'sﬁ’uﬁu isotype control
fowadiilinaay duwadtisduasdumadilinauan

4. madendlimng fuyiinm marker fiaulamsiindnnnslunis
fimsndosu Aordonuiing fluorochrome fifianudugdlunistuiu
monoclonal antibody 7is1nzse marker finutios wazidenviing
fluorochrome fifiensidutioelunssuiu monoclonal antibody iz
#e marker finuannndilagnsiensan fluorochrome staining index

5. Tun13asaain marker AUSnafosvialdundueadiinugn
maassufegaeadululimamnn eldifivmenensiasiz
nguUszIns Ben1snsaaiadiurulsernsvesiaogidlutiunaumnn
81311059 100,000 - 1,000,000 Usza1ns (event number) ¥ilsien
SuUseaviansulsusiu (coefficient of variation; CV) fifs waznns
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msus:4ndlBou

Flow cytometer lsignihudszendldauseramainwaneiduas
nhafanmsUszgndldnanadn nuitemsiunsumg $aanen a
FAven N19IefiY waznIdednd Wudu nsuszendldnulanain
waeiu esanudnnisveuneadadunisldimeluladvesnisudn
specific antibody fiAnaaniud fluorochrome vensiAnUfizenves
cytochemistry fhognamsuszandldan loun

msmUszensngutesvesdadeniadindontmuaidnion
uasmen1sonluanauuRwad (surface marker) #78 monoclonal
antibody fiRnaainiud fluorochrome
AMSANYINATTINVOUTAALAEN1TANY199S DNA (cell cycle)
mMyinnsuusiveead (cell proliferation)
mMsfnwnsiliTinuaznismevessad (cell dead)
msAnwesrUsznauneluad (intracellular target staining)
wu lalalad
nsRnwInsvauvengaduasnsiUdsunUasneluead
(physiologic response and kinetic assays) 1 N13ANEINILAM oxidative
burst way phagocytosis vainguwgadnlnlas
ms¥lelalaiiindieoninueniead fme multiplex bead assay
nsfnuTeqdun3s Wy WermSeuuaiise Tnemsdoudns
\wadvIeN15Eaus DNA
N1539819 molecular biology U N1901579%1 single nucleotide
polymorphism (SNP) Womamumannvaneves allele mglﬁaﬂmm VDI
Wadenuas me microarray bead fifmRainiud fluorochrome

OCSIMUSMSASIDIINSI:AADE
IS0 Flow cytometer /o BD
su BD FACSCantoTM I

Aldane
518M13 (U W/FaTa9)
a1l | amsn 2 | omsa 3
ANTITNATIEN 400 400 500

8991 1 dmduyrainsmelunninendeveuunu
8091 2 dmSuyAaININMEUBNUNIINENGYYB LAY
dn31 3 dwfunialenau

tideamnsafnsievesumuinuwieaeunudeyaiiiudsléi
mﬁﬁﬁﬁﬂﬁlmﬁiﬂﬁ, A5 v51n50d Aine T wasas. aussni 91flense
AuzmAliANTUNNg uningtdeveuniy s 083-418-8410, 085-011-
3758 uag 089-710-8930, WINAIANTT ATV AUTULUVEAIERS

1INeIaeveuLnUY 15 087-086-2774



International Conference on
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In Commemoration of the 50" Anniversary
of Khon Kaen University, Thailand

‘January 22-23, 2015 | Khon Kaen University

UMINYIRLYDULAU INNUYTEYUTIYINITITYUIUIYR International
Conference on in Commemoration of the
50th Anniversary of Khon Kaen University tiiesluloniansuseu 50 3 nsrefa
WTIMEdE e weunseLIM U Sideuasuinnssuvesinideynsziu Tnens
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IganthiauonasmAdeivindu uaziinsuanidsunnusfetusasiy Weusslow
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