LY} a a d a 4 @ o
WV INNHNUS Fms Wa'ls Tamnsnieasiviassaumsuaatoanvedlisau FLT3

a J S I A
VUANUFAQAUSLIUUALADAUT

Y A a v A
NiveY HNANNIANY INTNNA

o o a a 4 @
‘IJ%%IJEUJ NAFAIAATUHIVUNG (ANYATATLDTFNTTN)

d’ v Jd o S @
ﬂﬂ!gﬂﬁiuﬂ'ﬁﬂﬂ%ﬂ}n WA, AT, FHITAU DUNIAIN @1ﬂ1§ﬂﬂﬂ§ﬂy1ﬁaﬂ

e 1
el A3, NT0A DY TAT 919156NT BT

A o Jou 1 <3 < o
Iﬂiau FLT3 ﬁ?ﬂ'ﬁﬂﬂiﬁ@jﬁlﬂ'ﬁﬂ‘liﬁﬂﬂ?ﬂLclfaa@lﬂ@@um@ﬁu&i%ﬂﬂlﬁ@@ﬂ’n ﬂWiﬁﬁﬂ'ﬂN
) Y I o dy o = o [ A o A 3 <} A
‘WfJ']fJ'llIU'liJ'lGlG]ﬂﬂuﬁ'JG]f ﬂTIW\“I%'Jﬂ'IWﬁWWi‘]J‘]JigﬂJuﬂ'lﬁ@H‘L!u"llﬂ\iiﬁﬂllgﬁ\‘llllﬂla@ﬂ"lﬂ?
=) o a v A 14 = Y o = Y] a ] =
RYUNAUTUANIDAD YR (AML) FiNUlﬂ‘ﬂ'lﬂ?iﬁﬂ‘]%l'lll;agwmu1ﬂ1§'@5'§ﬂﬁ1ﬂﬁlﬂmﬁgﬂﬂiﬂiﬂu
a 4 3 < A 9 as ~ @ 14 = dy A
FLT3 Uummfaamgﬂmmaﬂmlnmmﬂ‘vslahlﬂmum Iﬂﬂ?ﬁQﬂi%ﬁﬁﬂﬂl@\iﬂ'ﬁﬁﬂkﬂuw‘l@ﬁ'l
Ad' 9 as ~ d‘ (% [ =
ANNENHUIETY L!,azmailﬁ’aummQﬂmwmaﬂV\IaVMTmum LW@ﬂWiﬂﬁjFﬂ'}ﬂigﬂUIﬂi@u
s & & A ] ¢ 2 a A 2 A g 7
FLT3 El,ul,“]fﬁa3J$Liﬂluﬂlfﬁ’E]ﬂall'I'JI?IEJGlG]ﬂ“IfﬁaN$L§QL3J@1LQ'EJ@61H'JLW1$Lﬁ8\3°]5u@ EoLl1 !ﬂulﬂfa'ﬁ
9 v AN Yo a A ~ 1 a dA Yy Y
AULUY ﬁi]ﬂﬂﬂul@ﬂ1ﬂ1§ﬂiglllulw’E]W”Iﬁﬂ'l')$1/lLWN'W’ﬁiJﬂ’E]uﬂ'li'JLﬂi'lZWﬂf]ﬂ'ﬂiJ!"UiJﬂlHﬂlfN
a 2 9y 9 4 o Aaan A = @ 1 9 as
UOUAUDA ATUVNUYUUBDILB AR LLﬁm'Jﬁ'ﬂuﬂ']Tﬂ'ﬁJgﬂﬁfJ”I!foJﬂ'l'imﬁﬂﬂ@]')@fﬂﬁﬂ’)ﬂﬁ‘ﬁIV‘Iﬁ]l%'TGI
= 9 9 a = 9 9 4 d' Y o aan o Y
WNT NITAAAINTULAVNUVUHUDIUBDUAUDA AITULVNVUUDILE AR u,asnam%mﬂgﬂiﬂmﬂw
@ [ Y1 a o o o 1 ~ 9 a <3
ﬁ']ll']ﬁﬂﬂig‘ﬁﬂﬂﬂ'ﬂ%ﬂ']ﬂiuﬂ'li')mﬁ']gﬁ ﬁﬂﬁ]']u'lu@'lﬂﬂ']ﬁ‘l’lﬂlﬂf Llﬁglﬂﬂﬂ’l']ﬂﬁﬂﬂli'lﬂluﬂ']i
a 4 ~ @ 1 s 9 4 5 Al a
UNIIEN Iﬂﬂﬁﬂ'ng(luﬂ']'iLﬁﬁﬂu@]ﬂ@ﬂTﬁL%ﬁﬁﬂLﬁNTgﬁN ﬂlﬂﬂ“lfﬁﬁ 5x10° 1y @ 19 100 Ullljﬂﬁﬁ@lﬁ
o aaa o a 1 { @ 1 a 1 <
Wlfnsennuueudvedas FLT3 Annumdudu 1 lulasnsy ae 100 lulnsans nazun1hilu
=} 3‘1 Y am AA o g v 9 1
72821701 45 UIN %Tﬂuuﬁﬁﬁﬁlﬁﬂﬂﬂ?'lllQﬂ@]@ﬂﬂlﬂﬁ?‘ﬁiwaq‘ﬂfiﬁmﬂiﬂW%JuTﬂlu‘luﬁ’Jﬂlﬂ%lﬁ
[ o J Aa 9 1 o 9 9 9 d‘ 'o d‘ d‘
UAZANUTUNUTIBIUTU AQDAIUAITULNUYN ﬂ’J"IlIE]ﬂ@]@Q ﬂ’J”I?JHJ?JﬂJHT]@'WIE‘;fﬂVIﬁNJTiﬂ
a 4 =Y [] 1 o % [ 2 1
'Jlﬂi"lgWW"I‘]J':T?J"I&!]IS?])@ﬂ?ﬂgﬂﬁ@ﬂllﬁguuuﬂ"l (LLOQ) Llagﬂfﬂuﬂﬁﬂflﬂﬁ]ﬂﬁ\iﬂ'ﬁl@ﬁEJlI?‘I’J'E)EJ'N
] s Yy 9 ! ~
ﬁ]1ﬂﬂTiﬁi"l\?ﬂ'i"l?‘lﬂ"l@]ﬁj@"lumﬂﬂlcﬁﬁaﬂﬁﬂﬂ’JT?JL“'IJ?J"’UH HAZHINNTITAIUUAUNTN (QC levels) N

o Y 9 Y 1 A A a
mmmummmmu'lmm 25% 50% uag 75% "U’EN!,G]fﬁﬁ%ﬂﬂ1illﬁﬂﬁ@@ﬂﬂlﬂﬁiﬂiﬁu FLT3



1 e ] o
(EoL1) wunldnsndluduass (r2 > 0.995) TuMITATINTOUANUUNUEITAINIANITH
S 3 d o Aa A Y (D=L 1 a 4 [
WosiFuaaulszansvueannuulsnu (%CV) nuNIMUBENIN 20% Tunsiuasizraieluiu
= o 1 o Y k) 1 < < 4 A [
RINU 1AZTTHINNIU N15ATIVTOVANUYNABIN IanIna e TidudnIsAuNaUYeINIS
a 4 [ [} 1 [} o Y
AATIEH (Yrecovery) Meluiuw@eddu uazszningiuvousad EoLl NH9ANUTUTUUDINS
1 [ yw [ < 3 g 4 ] 4
AVANAUNIN TAITZNIN 90-110% UonNHIInUInlesiFuamnaIamaoudunns (%RE)
1 1 @ ] 4 ] 1 [ J
nadeana 15% lunndiede Weas1aey LLOQ WUNUAMMINUANMANTU 10% Yoaisad
1 1 o 1 amAa 'd [] 4 [
EoL1 Tasfin1n21uuiud naza1augnasueelsinsiziegnie lunusiniseeusy 910
o [ a 1 4 i
MIANHIANMNAIANINVOUTAAHAINITIOUAIGUDUAVDA WU %CV VDUY¥AE EoL1 N5

a =

anuuTuveImsnIuguamnmIuium o, 1,2, 7 uaz 14 meldguuni 2-8 oA uwaBod a1

1 Aa Z’, Y] 1 { [~ [ a o a 4
Ty 10% aziumedeiumdunaIInMsdouaigiouauafd TN IATIZH laneTu
1Y 4 [ Y ax = d' Y o dg! d’ (%
aeadlan Ma1INNIATINAUANNYNABIYETT Ivla Ty Tawns i ldwaunvunenisia
] o I { [ a J
Tils@u FLT3 Idiuaunaaiduiuiooniuanuuiniemsaneinnunanuneimemans
a { o 1 ) a J @ J < <
3 e laTasns Dwandugnii 1l 19 unsles iz fiszauTusdu FLT3 Tuwaduzisada
A Ay v o1 J o v
donvanlaninlunszgnuesdilie wunszaumsuaaseenves FLT3 ludiegialunszgn

udaana luiianadeanuilon)seuiisunuds Western blotting ttaz RT-PCR Tagagaas Tvalas

a A A

~ e a a PR <3 @
Tarun lumsanuttaaadunatinamsdins e inulszaninm Wuyedo s1a5uazlszvda
Y

o o [ 1% = Aas =1 o 9 I
dmfumsasviamszaumsudasesnveslisau FLT3 35mstawnsoirhllfiugluuy

A o Iq Y a 4 o o o = % dalw = ~
wonsi lddszgndldlumsimazduaswanndmsunisanuididianedinmnauly

a0 1 Tae75 Tla las Touuns



Thesis Title Flow Cytometric Method for Detecting the Expression of

FLTS3 Protein Levels on Leukemic Cell Surface

Author Miss Wasimon Jutapakdee
Degree Master of Science (Pharmaceutical Sciences)
Advisory Committee Asst. Prof. Dr. Chadarat Ampasavate Advisor

Asst. Prof. Dr. Songyot Anuchapreeda Co-advisor

ABSTRACT

FLT3 protein can promote cell proliferation in leukemic blast cells. Attempts to
use FLT3 as a biomarker for prognosis evaluation of acute myeloid leukemia (AML),
the quantification of FLT3 protein levels on leukemic cell surface by flow cytometry
was studied and developed. The aim of the study is to optimize and validate the flow
cytometric method for FLT3 protein level detection in leukemic cells by using EoL1 as
a leukemic cell line model. Antibody concentration, cell concentration, and incubation
time were variables examined for appropriate sample treatment conditions. A decrease
in antibody concentration, cell concentration and incubation time related to economical
analytical cost by means of reduced cell samples and rapid analysis. Optimal conditions
for cell sample treatment consisted of 5x10° cells/100 pl reacted with 1 pg/100 pl of
FLT3 antibody and incubated for 45 min. Then the developed flow cytometric method
was validated for linearity and range, precision, accuracy, lower limit of quantification
(LLOQ), and stability after sample treatment. The calibration curve with six cell
concentrations and three quality control (QC) levels at 25%, 50%, and 75% of positive
cell control (EoL1) was performed. The calibration curve demonstrated good linearity
(r? > 0.995) of the assay. The percentage coefficient of variation (%CV) was examined
for precision and was less than 20% in both intra-day and inter-day precision
evaluation. For accuracy assay, the percentage recoveries of intra-day and inter-day QC

levels were between 90-110%. In addition, the percentage relative error (%RE) was

Vi



also reported, and expressed less than 15% in all cases. LLOQ was found to be 10% of
positive cell concentration with acceptable precision and accuracy. After antibody
labeling, the stability of this system was presented by variation monitoring %CV of QC
samples on day 0, 1, 2, 7, and 14 under a temperature of 2-8°C in the assay matrix. The
%CVs were less than 10% in all cases. Therefore, the refrigerated samples could be
analyzed within two weeks. Validation of the developed flow cytometric method for
FLT3 protein determination was accomplished with acceptable criteria according to
guidance documents from scientific literature. The developed flow cytometric method
was applied for FLT3 protein level determination on leukemic cells obtained from
patients” bone marrow samples. The levels of FLT3 expression on bone marrow
samples demonstrated the same tendency by comparing to Western blotting and RT-
PCR. In summary, the flow cytometric method in this study demonstrated the effective,
reliable, rapid, and economical analytical technique for FLT3 protein level detection.
Application of this method will provide a model for analytical method development for

biomarker determination by flow cytometry.
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