3N ATATENNA : NSTEYRIUMaBRInUuazdunssaninnsduveslululrauea
weudAvedinoerlulalnlusiud-100 vesuywd (IDENTIFICATION OF EPITOPES AND
BINDING AFFINITY OF MONOCLONAL ANTIBODIES AGAINST HUMAN
APOLIPOPROTEIN B-100). 191367U3nw1 : s04mans19158 asniinn duudandn,
109 wi.

AdARY: iU (binding site) Tululrausaueufivedse wea # wea (mAb-LDL) oy

Wlalnlusiud-100 dunssanmnisdu

lalwlusunumunuiun Tusedugadunildluamaudnvesnmsvasaidenuds
ueuslnausausuivedselalnlusiummmmius IHunmsnenuihamnsaansuaves
asundalunimasaiden §e1aunlulddmsunisiauiensnulsald ueuslnauea
ueufvedidumzsie lalwlusunumuwivsiwesnyydgnuaniuuasnudusuus vy
fuaglulalwlusiud-100 Tumsinwil ueuslrausaueuivedalanau Ae hLDL-ES (IgGy)
hLDL-2D8 (IgG,,) Wz hLDL-F5 (1gG,) ldgnuanspadnunziamzdmivuinm dafmua
dudunngaiousuiiau (CORs) BRlnddmsudu wazdunssanwlunisdu nsnaase RT-
PCR seyhwinaiuustilfvesusuivefimanitsznaudelusiuanmbminshuauin uay
aeminunan msmdduiidueuansiinaiivsiuiuiiusiuldlumsaimangay
dulusfugniesinilaslusunsy IMGT wiefigaiiandnwaives COR Taeiedidusaa
wiloufufivensulinnndi 50% wawseuiisutugiutoyn Tnssadrsdmudsdu (Fv) ves
uouelrausaLBuAUSR gnadisiulay SWISS-MODEL TneiiFinzuuy QSQE fveuiuldge
1 0.7 yladasaldiunisiiesgilagunun msuduniu uazwuin 9% veansmevilluey
luuinafisensuld exTulalnlusiud-100 gneessaenseuduiieatrsiududosveses
Wlalnlusiud-100 Auansnaiu 4 §u lfun T1 T2 T3 uay T4 91nnsvi Western blot s
71 hLDL-E8 waw hLDL-F5 dustesiwziy T3 finsmesiily 1297-3249 luwaieit hLDL-
208 duffudane N ves T4 finsaesfilu 1-1297 wadwiindriiaenndostunisaoulinssi
nsvudinlngldnsaeuiinsvieules-asdduylugesivuiueais (ELISA) wuududs
WU hLDL-E8 SuidRTnuilsnafuain hLDL-208 uariimsviudoufuursdauiy hLOL-FS
ynmfugrudeya 1EDB gnldifoviuisusnunisiuniedilnudaduvesuouelaauoa

a ado i a a e «
weuiveindumeaalalnlusfiuvinanumuuiuniive e



aun1sAan1sel Wulnd 53 Guvestiudinu T4 uay 70 wWilndvestudau T3 gnidenunite
msAnnseaaiionsais GOLD uay Autodock Vina gniwnlilunisfinwilsdanieaiu
o v v Y 4 o aa oo a a a
msfaesnsuiusgavliana evinuiedilnunduves Fv vesueufvedselalnlusiu
wilamumnudumvesiywe uazezlulalnlusiud-100 ueuslrausauoufivei hLDL-E8
uag hLDL-F5 wamanmsdugegaiuaidunsnesily " EYQADYE'™™ wag 2°7YIKDSYD?!62
a a a a a a
1930 lUlalnlusAut-100 wuuiiname Tuaei veuslraueauoufved hLDL-208 i
o 4 o v oo o af a o
iU GOLD ganigauleduiudrduninegiilu SDPNNYLPKES® 4aq aylulalnlusiud-
100 sumiansTudilnuiiaianisallizeswsuslrausausufivediuylndesulaln
Wsdiug-100 levihnstudulaenismaaesdaeds ELISA nadwsusidn ueuslnausausuued
v v a o d o w af f 3 a
hLDL-E8 durveylvlalnlusiud-100 Adadunsnesiilulugie 2050 § 2166 awiirn OD
= v o a e a aa - a
0.24343 14 0.31347 hLDL-2D8 Juiiuladlniudlndvinsnesiiluisd@in 712 s 722 luvaed
v - 9 o aviou ¢ a = a o
14 hLDL-F5 Wifinsdunadgyaraidufdumusiulealnulndle deoraiinainmsviung
Haniadunssaninn1siuvesupufivedan qavite dunssanimnisduvesuesuslnavea
woudvedtulalnlusiuarumnuiu lignaseinlaemaia ELISA uavAuamanaunis
v d o J o o v sdg v g a a
¥4 Beatty gnltiieinmaArnidunssanIn nadwsd iiiud uouslnausausuived
' o a 1al
hLDL-2D8 hLDL-E8 way hLDL-F5 dfiAAsfidunssaniniadesy 1.51+0.69 x 10° Mol
7.25+3.56 x 10® Mol! Ua¥ 4.39+2.63 x 106 Mol muddu uenanil AudnvusveInIw
v a aal v T a a v &
WaduveuauAvedn 0D-50 vudunsmnisnevauessieusunameaweuiived weliiiui
a a ) o aa o a
wouslaauoaudufiued hLDL-F5 fiwuiliunazandrdesdiinlvueslulalnlusiud-100
< °_a a a a o v
luvugl hLDL-2D8 wae hLDL-E8 9ag1dW InUidsrvuezlylalnlusiud-100 nsduny
wanifldlimsatuayuilos Suuselinidwdunsldauouslrausaneuivefivaiidely

dwmiunsideluiesufuRinisuasmendiin

aundvuadl meiloterindnu)  m1inn ddemsznaa

a - o o cad et
Ymsdinw 2566 aeilofonnsdiinm = ——3




TARIGA SRITRAKARN : IDENTIFICATION OF EPITOPES AND BINDING AFFINITY OF
MONOCLONAL ANTIBODIES AGAINST HUMAN APOLIPOPROTEIN B-100. THESIS
ADVISOR : ASSOC. PROF. PANIDA KHUNKAEWLA, Ph.D. 109 PP.
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A high level of low-density lipoprotein (LDL) is known as one of the major
causes of atherosclerosis. Some monoclonal antibodies (mAbs) to LDL were reported
to reduce atherosclerotic plaque size, which may be applicable for therapeutic drug
development. In-house mAbs that are specific to human LDL were produced and
found to specifically bind to apolipoprotein B-100. In this study, three mAb clones
hLDL-E8 (IgG,), hLDL-2D8 (IgG,,) and hLDL-F5 (IgG,;) were characterized for their
complementarity determining regions or CDRs, binding epitopes and binding affinity.
RT-PCR experiment indicated that the variable regions of these antibodies are
composed of kappa light chains and gamima heavy chains. DNA sequencing revealed
that variable regions have a proper in-frame variable gene. The protein sequence was
analyzed by IMGT for CDR identification with an acceptable percentage identity more
than 50% compared to databases. The variable fragment (Fv) structures of the mAbs
were constructed by SWISS-MODEL with an acceptable QSQE score value above 0.7.
The backbone dihedral angle was analyzed by Ramachandran plot and it was found
that 99% of the amino acid. residues are in acceptable regions. ApoB protein was
digested with thrombin to generate 4 different apoB-100 fragments including T1, T2,
T3 and T4. Western blot indicated that hLDL-E8 and hLDL-F5 specifically bind to T3
which includes amino acid residues 1297-3249, while hLDL-2D8 binds to the N-
terminus of T4 which includes amino acid residues 1-1297. These results are
consistent with epitope binding assay using an inhibition enzyme-linked
immunosorbent assay (ELISA), in which hLDL-E8 binds at different epitopes from
hLDL-2D8 and has some overlap with hLDL-F5. The IEDB database was used to
predict a binding region or linear epitope of the hLDL-specific mAbs. According to the
prediction, 53 peptides of T4 fragment and 70 peptides of T3 fragment were chosen

for virtual screening.



\%

GOLD and Autodock Vina were used for computational studies on molecular
docking to predict the binding epitope of hLDL-mAbs Fv and apoB-100 peptides. The
mAbs hLDL-E8 and hLDL-F5 showed highest binding to the amino acid sequences
1STSEYQADYE!® and 2'7YIKDSYD?' of full-length apoB-100, while mAb hLDL-2D8 had
the highest GOLD score with the sequence ®**DPNNYLPKES®** of apoB-100. The
predicted epitope binding sites of the mAbs to apoB-100 peptides was experimentally
confirmed by ELISA. The results indicated that mAb hLDL-E8 binds to apoB-100 at
amino acid residues in the range of 2050 to 2166 with OD values 0.24343 to 0.31347.
The mAb hLDL-2D8 bound to a peptide including amino acid residues 712 to 722. No
interacting signal to any peptide was observed for mAb hLDL-F5, which may be
caused by either misprediction or low binding affinity of the antibody. Finally, the
binding affinity of monoclonal antibodies to apoB-100 was determined by the ELISA
technique, and Beatty's equation was used to determine the affinity constant. The
results suggested that mAbs hLDL-2D8, hLDL-E8 and hLDL-F5 have an average affinity
constant value of 1.51+0.69 x 10° Mol}, 7.25+3.56 x 10° Mol and 4.39+2.63 x 10°
Mol’!, respectively. In addition, the-antibody concentration at OD-50 on the dose-
response curve revealed that mAbs hLDL-F5 tend to recognize two epitopes of apoB-
100, while hLDL-2D8 and hLDL-E8 recognized a single epitope of apoB-100. These
findings contribute valuable information for further use of these mAbs for laboratory

and clinical research.
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