by fian : MINANIZUIUMIIAAIBNYBIBUIaMINAALDUATBANY HEUS LA
Wug§nN334 (DEVELOPMENT OF EXPRESSION SYSTEM FOR THE PRODUCTION

OF RECOMBINANT HUMAN ANTIBODY) 919156NM15n%1 : enaans19138 as.

UAUMIW 818, 149 Wi,

TuTulnaueauouAUANEIULLININNITAAIALINNEA 11099101Ms 15 lumsItiane

mstlesnu uazmsineilsn uagdadl TuTulnaueauouauefsnsuIuNINMaIIzeong

a [

1A a 1 1 o 4 1
aa1aludnlunildanh msduTnedaausavesdinansus (Biologics) damaliiay

ya o

9 A~ a o
GIENfﬂ§§$‘ﬂllﬂ'liLlﬁ@\‘lﬂﬁ)ﬂﬂﬂﬂmﬂTv\lLLagqg{NﬁWE‘W]Q'Q N'Ji]fJUlGS]} AMUITEUUMTUTAIDDNUDY

U

2 o = X . i A A "o A aa
Fuauulsiuane? (single-chain variable fragment, scFv) Myouneny ldsaumeINsNg

a A o o

(TD9UA4 (Emerald Green Fluorescent Protein, EmGFP) NUUseansow muzdmsunIsTNan

Y 9
A o X A 1

Y
WgTowuod (fluobodies) UsANTANUDITEUY scFv-EmGFP NWAUITUUQALAAINIUNT

u

79 ¥ A v A o 9 a dy < Y Ao o
ﬂigQﬂﬁslfmwaﬂ15@]5')Fl]Vi’lUl')iﬁwHquﬂlﬂ’lllagﬁ'liv\lﬂi]'lﬂLG]f@ﬁW %muhlﬂmizuuuuﬁﬂﬂmw

a 2 & a a a 1 2 ) o Y
Gluﬂﬁ@i’li]’)mi1$‘Vi‘VNl,G]f\‘I“lJﬁﬂmme‘lﬁﬂﬂ!ﬂWWﬂlﬁNﬁﬁiﬁN 9 Vl,{g]} i’Jll‘V]\iﬁﬂ’ii‘lJGl"h’GluﬂTi

@

(Z 1 = A a 2 a J ' . .. . Y
NN VOIAIDE819N19FINNANATUT I TUFIA101 9 (real-time bioimaging) A28

Y
a JA v A I~

a Aa o Y 4 4
AnertinusudiliauiteiuaaslmiunalszToivesnisdszgna ldidunia

LY < o

ﬁ‘uami (pipeline) NIIAGIVOINITNABBINITUAAIDDNLUVUFIAT1Y (transient expression )

A o ?,’ 9 A g’/ 1 Aaa [] <3 U [ 4 4 =)
‘VWH“Iﬂllﬂ LW’E)i%‘LjﬂﬁGNﬂWIﬂ‘VIQG]i’)EJN5’Jﬂli’Jﬂ@uﬂWiW@luTL“Bﬁﬁ”lauu‘U‘UlﬁﬂEJ'i (stable cell

[l

@

1 Y H
line) audsnogludumalfianisit ldun @rdvdundsusianugnssuldimuzan

A a [

(optimized codon) trazn1staensiaveauily Inaduans (signal peptides) Mz ay Tasly
A

g

]
v A

a oA g’/ A o o o (% A a o
L§uw13ﬂgumﬂwsuu ﬁﬂﬁ?ﬂﬂg%ﬁ]%@%}ﬂﬁﬂWﬁﬁaﬂ ADNITNIUUAANHUSTUUAUVDINGANTTULEAD
] @ @ 1 [ a a { 1 o ]
28195230AT239 19U 05 1M TR TalasNaNaATIANIZINIZ f‘lﬁlaﬂﬂuﬁﬁgﬂﬁﬂﬂizﬂ’l’)‘U’E)EJN
3 1 = I Jd 1 9 Aa a a A
saaE luuaaznsdl wxitluilse Tesveasunaensaste lnaulumsnanuauaueANen1s

v a o Y = ... A a A < dg!
INYUVVYIFIINYAA1INAN (biosimilar) nNdszansnmuaz NGV
Y a a u’dy =) ~ a 4
“lumsmamqﬂmﬂmmmmuwu‘ﬁu mﬂT‘L!IﬁﬂﬂWiLLfﬁ“’llflMlL‘]J‘]JﬂiﬁL‘]J@i (CRISPR)
Y ) U 9 4 . Y o
ul,ﬂq‘ﬂuuﬂﬁlﬁﬂumiﬁiN‘iz‘U‘UﬂTﬁLL’L‘TﬂQ’E]’E)ﬂ"UENLGh'aa Chinese Hamster Ovary (CHO) Iag 'l

= = a = . ] = a A d‘ Y
NIAY UNYAINUFUNNADON (glutamine synthetase-knockout) peNdszansmn o lw

o ] Y 4 ~ Aq Y a = a [ 4 dy [
!,'ﬁ1”3ffllﬁTﬁ51Jﬂ’liﬁi’l\‘]!“]fﬁaalﬁul!ﬂﬂlﬁﬂﬂiﬂi%ﬂﬁ@]ﬂT%?Wﬁﬁﬂmcﬂ WIEILUUUFINITDLI



[
S 0o ow =

anuFalunmsm Inaundmdimandags s

=1 o
wazaamsazanuoy ludislurad

UM na 1y Tagaanw

Unsfnu 2562

I

d' @ A 4:?1:! £
UONNNISUIUNTAARDAUNANUYNIIAG

mefloderindny_ 2 ,_\YTT{N e

A A o'l /
ﬁ’]f]uﬂ‘]f@@’]‘ﬂ'ﬁﬂﬂiﬁﬂy'l W
/ \




WITSANU SRILA : DEVELOPMENT OF EXPRESSION SYSTEM FOR
THE PRODUCTION OF RECOMBINANT HUMAN ANTIBODY : PROF.

MONTAROP YAMABHAI, Ph.D., 149 PP.

IMMUNOFLUORESCENCE/CODON OPTIMIZATION/SIGNAL PEPTIDE/
CHINESE HAMSTER OVARY (CHO) CELLS/ /MONOCLONAL ANTIBODY/

KNOCKOUT

Monoclonal antibodies (mAbs) dominate the market with the largest revenue
share due to their use in diagnosis, prevention, and treatment of diseases. More mAbs
will be on the market in the coming years. The growing significance of biologics has
resulted in the demand for high quality and productivity expression systems. In this
thesis, an efficient single-chain variable fragment (scFv)-Emerald Green Fluorescent
Protein (EmGFP) expression system, suitable for production of fluobodies has been
developed. The efficacy of scFv-EmGFP was demonstrated via an application for the
detection of rabies virus and mycotoxins. This system has potential to be used for both
quantitative and qualitative analysis of various analytes as well as real-time bioimaging
of biological samples.

In this research, the benefits of applying a rapid pipeline of reproducible transient
expression experiments to quickly identify the best settings before the development of
a stable cell line has been demonstrated. The parameters included in this pipeline were
codon optimized gene sequences and combinations of different signal peptides. An
important aspect of such a pipeline including careful characterization of cell behavior,

such as growth rate and specific productivity have been evaluated. This rapid selection
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of individual elements on a case by case basis would hugely benefit the efficient and
timely generation of production clones for biosimilar therapeutic antibody
manufacturing.

Finally, CRISPR-based gene editing technology was employed to create an
efficient glutamine synthetase (GS)-knockout Chinese Hamster Ovary (CHO) cell
expression system suitable for generation of stable cell line expressing biologics drug.
This system could accelerate the identification of high producing clones because of

high selection stringency and reduction of ammonia accumulation in the cells.
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