v
A o

a a a d o [l ]
T‘i’J‘ﬁ@'JTIEﬂ‘HW‘Hﬁ NITIUATICHTHIA LT U %"ILW']Z“UL!Iﬂiaullﬂﬂ
v 9
@B]}’Jflllﬂﬁklﬂiuﬁﬂﬂﬂll‘]J‘]J?hWTUﬂWT’U@GU’NQ"U’HG]’E)L!ﬂTi

F
sznoudiveuse 1iaey le3-1

Y 2 o a J

ey HIYITIVY ﬂﬁgﬂyﬁﬂﬂﬁ'ﬂu
a v oA a .

ﬂ%iyﬂlu"l INYIENTATUHIUUNG (INAUANITUNNY)

d‘ v @ a o I 1R [
ﬂﬂ!gﬂﬁiuﬂ1iﬂlﬁﬂ‘]ﬂ1 . AT, BHHY ALY1NINUN 219158NUSnEIMan
a A et '
AT. 71INT USIDAN @1%138Wﬂ§ﬂ‘hﬂﬁﬁu
U |

UNANED

TisAuneslnsuiinoanuuy Asueslasungnaaudasdiaunsaozi Tu a duried

=<

o ! S A o Y a A Aq ¥ [ = 9 o v A A
ANMUUAVULAAZTNNFIM IR VT NUHINTFTUN15ID Uanuaso A unuannuf

U

9y 1 =~ a A 1 Y dal Yo o 9 A
ﬁaWﬂﬁaWﬂqﬂﬂﬂWQMﬂﬁgﬁﬂ‘ﬁﬂ1W ﬂﬂuﬂu1”ﬂﬂl$@3‘ﬂﬂﬂ1ﬂ15ﬁﬁ%ﬁ’\hﬁ]ﬂﬂﬂ1§LLﬁﬂ\1@@ﬂ“U@\1LLfN

a a Jd v A Ao o = a 4 a dy =
Ulﬂﬁuhla‘ﬂiﬁiﬁ uazﬂmaaﬂTﬂaumuﬂuTﬂmmmmﬂmmmﬂuﬁmmwmaﬂm—l Tag

GAG

9 v A = [ a L = a dy [
Ank T1D4 Ulﬂgﬂﬂﬂl’df)ﬂlﬂ UANUFINITOIVUILIW N-terminal maﬂﬂmmmﬂ«mmmwa%iﬁ

~ CA = ' Y [ J (%
L@Glfulﬂ’l-l (NTD )Llaguﬂ31uﬁ1u15ﬂﬁluﬂ13ﬁ@@]1”135ﬁﬂ1ﬂﬁlulcﬁaa IZYSUANNTSUIUNIT

A < GAG

Y 1
BUNINIFUYDIINTHIA 1T ar LW]ﬂﬁﬁﬂ’]&l%ﬁﬂﬂgfuﬂﬂuli]‘ﬂﬁﬂ@hl!‘ﬁuﬁﬁﬁ]ﬂllu%ﬂﬂlﬂﬁ Ank " 1D4

= 2 Ao s A GAG

Y Y
Aav 1Y a d o [ a a
MIANEIITIATIH N ﬁQﬂﬁgﬁQﬂ WOAATIZHA UM UIVU VT IY NTD Llﬂﬁllﬂﬁu Ank ™ 1D4

o { 1 a S A [
1991 %07 i38n71 ankyrinotope mapping #383F competitive ELISA Tagl¥1l Indnaseany

o v A

=} 4 CAé s A ?a’ 1 A o I o Y @
amumﬂai’a"lmmm NTD™ Gl a@autvaonal tazaoidoanuiuaauyIvunsIu 9100135

GAG

" o [ a 1 U a Aa o o o o G
NAAEINUNE KUY NTD™ 2 uSnadlidiu lunmanal §duiusnu Ank™°1D4 TaunuSnm

v 1 ] v Y
helix 1 1 AU UINTADLH TUN 16-30 1AL helix N 7 @M UINTABEN TUA 126-145 NN

v @ o GAG

A AIgIIMInnKan 1UsAY Ank

U

GAG

o J
1D4 azmviua Insaaie Ank®°1D4 yousos A28

ANuazRen 2.2 o3aasy taziulddmsunsiiuielassadeaiuiaai1693 molecular

GAG

docking 71 homology model Yo 11/5AuunlTavouroies 1o3-1 wunTusau Ank™*°1D4 1Aa

a o @ [ a . { L g a { 1 @
Ufduwus IdnuuTna helix # 1 uaz 7 voe NTD™ Fadluusnaiauniomhg ldnuTlsau

GAG

Ank®1D4 Tunisinalasead 1 udou HazdiaoAndsINUNANITNAADINBUNI1UD A



a 4 a o W . <
ankyrinotope mapping Y03aN3 A1z n5AzH Tud1AY A5 molecular docking aaaliifiu

nsaezl TueySnyo 15t ud N 18 DU helix 1 @10 UaR 132 1ag 143 VU helix 7 1

a v o GAG

unumdng lumsnadfduwusiunsaezd Tuln TsGudwmnian 56 voeTdsau Ank**“1D4

v
[ 1 =

=2 Y Ao o a Y3 =K Y A ' CA
ﬂWﬂﬂTiﬂﬂH"lﬂi\iull‘lJfJﬁTﬂiUu6EJ”NEN“HQLLET@NGI,WL‘WHE]\ﬁgﬂ‘ﬂﬂ’J"IiJEJﬂTiQHﬂ”IEﬂHI?JLﬁQﬂ NTD
=} 1 CA ¥ CA = A (J a
u@ﬂmu@mﬂizm”uﬂmaqa NTD ™ nu CTD LLﬁ3ﬂﬁﬁﬂi&lTQmﬁﬂJ‘UmﬂW1$ﬁ’JﬂJ’ENLL’OQ“lﬂ31!
] 12 ' j’ [ o v o [ 1 1 [
ﬁTﬁﬁUﬂWi@]ﬂ@%ulﬂfﬂq’Jiﬁ Llﬁ$ﬂ1§ﬁ1ﬂ%!1’i‘LNﬁ]TLWTzUu"l’liﬁl%j”I“I’iﬂJTfJuTi]ZGIf’JEJﬂ”IﬁWGMiH

1 1 j’ (%
M3 i lumsaodude Iya



Thesis Title Identification of Gag Determinants Specific with Ankyrin

Designed for HIV-1 Assembly Interruption

Author Mr. Warachai Praditwongwan

Degree Master of Sciences (Medical Technology)

Advisory Committee Prof. Dr. Chatchai Tayapiwatana Advisor
Dr. Sawitree Nangola Co-advisor
ABSTRACT

Designed ankyrin-repeat proteins (DARPIns) are genetically modified ankyrins of
which amino acid residues located at defined positions in each repeat motif to create a
potentially binding surface adaptable to various ligands. We have recently generated a
phage-displayed DARPIns library, and screened with HIV-1 MA-CA polyprotein as
viral target. The Ank®*®1D4 (trimodular structure) was isolated and bound to the N-
terminal domain (NTD®?) of HIV-1 capsid protein (CA), and showed an intracellular
antiviral activity at the post-integration phase of the viral life cycle. The present study
aimed to identify the binding site(s) of Ank®¢1D4 (called ankyrinotope mapping) on
the NTD®? by competitive ELISA, using a panel of overlapping pentadecapeptides
covering the NTD®A sequence as competitors. We found that two regions contributed to
its interaction with Ank®A¢1D4, belonging to helices 1 (H1; residues 16-30) and 7 (H7;
residues 126-145). Moreover, we have crystallized the Ank®A®1D4 protein and
determined the structure of the monomer at 2.2 A resolution, and used it in a molecular
docking with a homology model of HIV-1 CA. In agreement with ankyrinotope result,
Ank®A®1D4 interacted with helices 1 and 7 of NTD®* which would be accessible to
Ank®AC1D4 in this binary complex. Data analysis of key amino acid residue by
molecular docking showed the conserved arginine-18 in helix 1 and arginine-132 as
well as arginine-143 in helix 7 of NTD®A, played an important role in interaction with
the tyrosine-56 of Ank®A®1D4. This implies a significant degree of flexibility within the
NTD®A subdomain of HIV-1 CA protein, not only between NTD®* and CTDCA.



Characterization of ankyrins with antiretroviral activity and assignment of their
ankyrinotopes on specific viral targets would help the development of novel

antiretroviral strategies.



