WO 2020/256639 PCT/SG2020/050342

1/29

Each dengue serotype
NS1 protein

S
\\\\\\\\\\\\\\\\\:\\\\\\\
&

‘\\Q\ \g\
O o :}\
A
i =
Ds-DNA library
\\\\
PCR\\ »
; ) \\\\\\\\\\\\\\\\\\\\\\\
‘\ .
\\\ Stabilization
| N\

Optimizegﬂaptamers

T,

Ds Px(diol) A 7 G ¥ c

FIG. 1



PCT/SG2020/050342

WO 2020/256639

2/29

¢ 9Old

_ﬁzgmmﬁ

+ xadwon

_{z@mpi

4 xzidwol

_ YNNG 8914

4 xoidwioD

PEZL-bEZL- ¥EZL-bEZL- PEZL-PEZL- bEZL-bET Y- OSONOIS
LSN-N3Q
aN—=g =g anN—sa  sQ gN—sa  sa NSO SO Aseigy WNG
LSN-PNIQ VSN- ENZA L SN-ZN3C LSN-IN3Q yobiey

~X3a138x3d

€

Xda13s8x3

Z-

L-X3aT138%3



PCT/SG2020/050342
3/29

WO 2020/256639

€ 'Old

SR X A PR AT DI A IEAT IS IR \;.\w L LT EEIREZE
TR SR L B A IR R R Hs X (XA
WUUm\m\ﬁ\.&HU\\\@w\.\\ e LR TR D LR ZETE
I @@fm G a,,,&‘.,uwms iETE
LA i T EE
SRR L Y ¥ EETREER
hwpbr@mia NIRRT, LSRRI ETE PRt GHEE
S St gL Yy Vil ue BETEEEE
% .‘Hﬂw‘ B TR gL G it Tl
G A AT AE e8na T ERLREEE
; SIS LA PSR A AR L oh
SR it SR T ST B RO 241 (AR A A} \\,M
i R A i B m‘.\.u.,\. n\mw\c i ¥LvZ A2
Bw.‘w “.ww”n\w\.m_énvd%\ ELTTY e

i, g ~ 5
A0 0 T,
L L M A I S s RN R A IS

O L R L L SR

=~

P
N
N

LAY

1% T

Y

7 e
P A
TESIET e on ooz L T S Y A, P sy
: T v R R T W A TN 55 7. LA,

A
WK S M

,n,mn\mwr RIS SHRELS SR PO EATINL S H RE A vx PR 59
hﬂ{.&nﬁ@ﬁwﬁﬂw ABRESRINES SRS
L L LS OR IR ESBL T

v
Y
7

. \\M\TS TAE

ot e 4

€ g ot g
R A SN P

]

A

[eits<d

$

s, Y oy s,
2 3G

FAGAEN D)

R 7

FRLRRDOOLIFLDEDRLTE
BRI EF AN LS T IR R ERT IR LD TN q.u\w AT wn\ p
REVBDET A AN £ 2T TSNS 2 D RANR D HLEY p

o3

A

ol ek 55

?wmuuwwhﬂﬁwwuvuﬁww,mwwaumwm,w%@puu&w%&w ’ 14
voBer I ﬁs Ajwed  1efiel-X3135%3
wiopugy |

et o, g ey
TRY - SIOVIOL

Rhdand

I L

o Py e d L ek

-.“‘




PCT/SG2020/050342

WO 2020/256639

4/29

¥ 'Old

HIDTYSH: LIRS IOY0LOLIRDSYIIIYL 98°1 Za-£-XATASXT
SRS AMIRER FONR-4 L0 RGTYSORDIETDDDTYD 9i°% Ta-£-NTTASLE
WOV S DRI T OY SEVSISDOTRDSDLID 597 70-£-XTTASKA
YO OT SN LOLH Y 0T YIDLIOISINIRDIIOD 552 Za-£-YATASNE
SDODODINODIVEDIDOY KIODOOLIOOLIREOT0D 9572 Za-£-NITTASEE
L L XY LOVDSY IS DOYEY 65" 1 Za-£-YATASNE
OIS0 LOV0D IS0 ISTIOTY IVED €571 Z-80  ZO-£-XETHSEE
051999 19LODOKYDOOYDODDDDXOVYIYYODOLO¥IDDLO FE 15O T-70  70-€-XITISKE
EGLESC Rt RS R L ek SONSLSEIONEIIEDIOY CRR COT7IVETESNE
IOLLIRD LB EIyTEY YIOKYSYSOLISIIRIVOVL £z2°3 $-2¢ Z0-Z-XITASEH
SOSONORS LI D L L SOLODORIL000SI000L €971 G-z zd-Z-XFTISXE
DD HWLRDIODILEHIIROSDODINSODIOD0D 65701 23-7-¥ITASEE
YOTODODOE IO RDLOY, LEOSOYLOTYIS000DY L6°9 7a-Z-XITIASKE
LILISVY LMD LD E IR DOV JIOTSOYOLED 16711 p-703 20-Z7-¥ATASXT
WO LR LD RO EL LS N ODRY DY L ED L9 1z £-7¢  70-T-XITISKE
o3 LD IO LRI O LR IO LD LoV SV LTV 9z £z 7~20  g0-Z-¥ATASNE
T LD ODDL A Lol O LORLE 0055 Y Gr T ZOCTINETESYEA
T OLROLD DODIORIINSOOISIOOONIY 50°T 7a-1-XATASHE
LOYKYSOEIIRID YO LOLOE YN IROYYS L0 LY pSUE ZO-T-¥ATESH
FIOTOILIO i~ DS O LN YDSOS 0V IIOLTY 58°2 Z3-T-XTTASEE
SELOCOR AP LI R oD OV OY OV OYYLOLY SL707 Za-T-XATASKE
SHYON S IOV IR LSO DO OVRSOVYYD O IIOOYRO LD DY €1°1 Ta-T-NITASEE
LIOVSSOIHOTRDSOIOVISIDD INIDODoONYD 3 9L LY Za-T-XATEASKE
LO9DLOLIDDONVYDODLISYIDOXOVYED LYK SLIDOIELEY ga° 1 Za-T-NITASEE
2OLODOTD-CIODAYOD YO0 - I - DROVYD I YLOVIRDY IOVEOY 992 7a-T-XITISKE

15 ¥

<L

™

POLDODLD - LODOXDDONDDDODOEDTIONYODDOLI%¥ODDLYD

/'._ COmmmu _\\\\ Am\uw oney
] wopuey

YYYOLOOOYDYLIOVIOVOOODYYOYD — [°'N] - SIOYVIOIOOLYIVDIVOOLOYOOOLLE

RarAs
Ajwe

O-T-¥ETASXE
106181 -X37138%3



PCT/SG2020/050342
5/29

WO 2020/256639

G Old

vy
0
gl
|
N
[]
]
[x]
<y}
g

T T T AT T T O T TR T TS T T Ty T Oy Dy T T T
LELELOEE AR ELOL LR DD DD DAONY TR DD IDDI DD DORTED
OO R R L SR DL DO L AT oD EDLTL IR L AU DTIE oY
DO LDTOOR I DI ODOYENLLLD DO DD TDEOYDOLOD LO0

OO LD IO DB LELDOE L LD TIONDREONDOLOL DU ERL DA

g

AT (KR
L
[ap]

il
ag}
|
bt
5]
]
]
12
>

N e
m
7
o
|
4
L]
]
]

td

[~ 17
£ 00 g
CU‘

oy o

5

[ea BN e

b

B B L

oI o

o [

GRGRGE:
¥

Ly TN g Oy T T N7 T Ay T T T s 5 T T, L Ty T T T Oy T,
OTROUEE D DIN IR IO DD O IO L IR IO RO DL LD T
A»I
»\

£ N [ T €5 € T S B [ [ 3 O [ B [ e [ £ |

m
OOTYYOO LIIED LYY OO0 00 DY OYDIOLLOO0ITY 1OLD L1°8 £0-£-XATISK

O IO OS IR TS IOTLY L RO DOV SO LY A A D OYL 17747 £0-£-XATASK
YIVOLIVIOLOOVOLLOVRYOLOLOVYLILOX DD LOVLOYVIY £1°¥E I-£Q  £0-£-XFTESK

WY LOY OO0 LYY LIV D DD IR L LA L DS R L ST 9c 5T £-£Q £0-7-XATISK

S Y Lo L Lo IO IR D S S LOs Y I L e 0T IO TS £7° 18 Z-E1  £0-7-XATISK

SO LSO R LT YS LOYO LD D00 LO0 D DO R DO LEL OO DL Lotz £a-1-KXATISK
UYIEOIO LT O ¥ODIYY LI LD LI D OnD DN D EDOLLD ¥a'z £0-T-XATISH
T LI ORTYY L LI LD DO DO RD DD LoD LS IO LD 50°E £0-T-XATISK

[‘\x
@ C
¥
1

TIVLET 2D LSO DLLDVEY DL OLOVY LLED XD LIVLOVLY aE T-£Q £d-1-XdTEHSEE

/j uoibai T\\l\\\\\g ofley Ajwed 1eBiei-X37138x3
wiocpuey

YUYOLOO0YOVLIDVIDYOO0OVYOVD ~ [“'N] - SI0VIDLODIVIVOLYODIOVIDILLL

I



PCT/SG2020/050342
6/29

WO 2020/256639

9 'Old

PO 3 RN LDOYEYLLDEONY DD (ST PA-Z2-XATECEE

EEMJHH@QDN@M&HHHU@ 1871 PO-Z-XHTEERE

LI CESTOIDLOLOLD o34 PO-C-XHEIESXH

BEIRPONTIRI I Ak IS0 05 e Loyt PO-C-XKATESFEE

ST OORNE OO DIR AR g7z L FA-7-XATESEE

ToSDELIIDDN, EO LY 2LODLLEDDOIETY.LYL cgte? Ll FO-C-HEATEESEE

@mﬁummummmmﬂUEN@QUBQB%UOU wUEUHanﬂJ T £P T PO-C-XEIESYE

H@@BOUﬂUﬂdﬁNJH@d@UB@BN@@U@NM@Udﬁihh@”FUWUU oot g FA-7-HETESEH

L IYDVOUNEEY AN DIV LE DD ONEO LYY DO TN 0DID0 L FoTLE E-90 §PO-C-XHTESEH
UUUW@W&HBUU@U@&QNKF&%&UB@BRU@U&&HMUﬂ@ﬂwmm@ 2617 PA—¢-XNETESEH
DA DO IN DR LOY DL B DR DO LT OIEN 2D E00040 Y FA-T-XETHEE=

\ﬁuwmﬂhmm SLOTEEIDOTDL OGP P FO-T-HHTESEH

&2 OOXDYEYEDODOSANRTE DY Z6°cZ -9 POI-T-XHIESXH
%ﬂuuwﬂummmﬁ.ﬂ@ﬂﬁﬂUHﬂENU&UUMUUC &HUHUOH 5872 FA-T-NETESZE
L LBV LY DAY LXDO0VW IR L2 IS hiait>-f 8L & FA-1-XdTE5EE
{LBQ(dUdﬂdﬁthﬂﬁUBﬂPhwwUﬂdﬂ&dﬂﬁ(xt#@thH €< PO-T-XHIESXH
SO INLEDDOYNY LY AV 2 BN DL LOTH RN EY OOLLLOY PiTEt FA-T-KETESEE

SOOI N R DD OO DI LXDDOV T O LOL LU DO DA R I-%0 FO-T1-KATESEE

/J uoifa; _.,\I\.\..\\I\.\\.\\t\\\\ (9} oney Apwed 18biej-Xx3738%3
wopuey

YYYOLODOVOVLLOVIOVOODOW¥YOYS — [°PN] - SLOVIOLODIVIYOIVOOLIVIOOLLL



WO 2020/256639 PCT/SG2020/050342

7/29

AptD1 AptD2 AptD3 AptD4
(D1-1-48h) (D2-1d-72h) (D3-2-5%h) (D4-3-57h)
Ky = 182 pM Ko = 104 pM Ko = 57 pM Ko = 30 pM

on = 1.3 % 107 (1M} K,y = 1.1 x 108 (1/Ms) lon = 2.5 x 107 (1M} K, = 1.5 x 10° (1/Ms)

b =23 x 104 {(1/s) k= 1.2 % 10 {1/s) K= 14 x 104 {1/s) k=46 x 105 (1/s)

Q

g
N
o
Q
S VENER SN N S S . .
o #* N . N R " N2
Csvgsdi sgwsis sygsfs o szguzdos
NS PREBAy UL ey outpdr HOLTUEES
G880 g2 N8AaDgT a888 T D000 gT
y§ ¥ o N X %
F'E;:Q F;‘% Né ‘\%
‘Cap’ture ) X
{UB-DNA N
aptamer}

FIG. 7



WO 2020/256639 PCT/SG2020/050342

8/29

A.

Enriched DNA libraries targeting DEN-2 NS1 through EXSELEX {Round 7 in EXSELEX-3}

isolate the target clone with a specific probe

{3 —CAGGCTBACCCTTGTICTCCGCC-Biotin-57)

PCR {20 cycles)with dNTPs, dDsTP, Diol-dPxTP
Aptamer strand

Complementary strand

Purify the aptamer strand by denaturing PAGE

v

Aptamer strand EMSA
{Panel B}

PCR {FAM-labeled primer for the aptamer strand)
+ with dNTPs, Cy5-dPxTP, and dDsTP

Aptamer strand

Compiementary sirand

PAGE-analysis:
Detection by FAMAZYS
{Panel C)

l Purify the aptamer strand by denaturing PAGE
l Ammonia treatment (NH,CH, 55°C, 4 h)

PAGE-analysis:
Detection by FAM, w/o or w/ SYBR Gold

{Panel D}
B. s . C. > D. B T
5 A g g g
N 2 S 27T B F
X G 2 e - v L ®
S B [ £
DNA @2 g 2 Z% E » & » 3
50nM) @ = s 3 ) - § 8 § g B8
(50nM) ¢ = = o 2 g 5 o 8 &8 -
DENZ N81 Templaie == —— ——
250y .ot - F - F usedinPCR S E &  NHOHA - + - F- +-
Complementary
DNA-NS1 strand —w
complex Aptamer —>
strand
Free DNA[
FAM-Primer =
SAN [ Cy8

FIG. 8



PCT/SG2020/050342

WO 2020/256639

9/29

6 'Old

.| - JaLiedy

- xaidiio]

SLLIII1, OIS | L I1r1ss POLLELLIILIIEEY. e

nNarezi-NE8rezi-

S E R A &7 N3G
o weoean G
epraton | HIGE-PT e IO

4L5epQue0 | HLS e USS-Z-60- 10D

w

_

: aererren,

BYZ N34

soweidy-gn

U8G-z-¢a
caidy

Iy IO

“Asvezi-na

L LI TS

BiiZ N3G BYiZ N3C
Mwﬂ@mww seweydy-gn

4g-pL-zaog | YBLPLTa

ZOwdy

FecZl-

NavEezL-Na¥vEZ 1L - SN

srrssss. v

BYZ N3G EXF N30
eLeA :
apN«—Sg pweidy-gn

Si-pgauon | 48P-L-ia
Ygp-i-1 Quco L iy




PCT/SG2020/050342

WO 2020/256639

10/29

N

(oss) au}

{ass) sty

gge .0

23

LS U OE

W/

"w!\\!!!{tt\t\\\\\\\.x.x.t\\\\\\\,\. F

el

K
S PR30

{$/1) cOL % 9 b =4

{SIW/L) DL x GL =%

pid 08 = 9y

yis-¢-va
yaidy

oot or st

(S71) 0L x ¥} =2
(S/1) 501 x G'Z = "%
wd 2g = %y

uss-z-¢d
cqidy

Ol ©OI4
{298} s}
008 00¢ 8}
-0 . 70
. /
004 ;
007 004
- 00¢
002
9 5
001
oz ¢ T ‘ o0t
0og
£SM Z-HIa 00T

{S{L} 0L xZ L =%y
{S/L) o0 % 1L =Y
md 01 = Oy

uzZz-pi-zad
zaydy

{oss}swiy

FSH M GC t

FSH E-N3G 3

{(S/L} 0L x €T
(/L) 0L x €1
wdzsi

usy-1-1a
Laqidy

n
£ %
X

]
N3

00t

00T



PCT/SG2020/050342

WO 2020/256639

11/29

“““ Y ]
““““““ e

w
%

reseeeaeeed Y,
oo G,

¢ Human
serum #3

DERN4-NST

A

i
[~
@
=
©
@
I

2
a
&

O

HS
1.14
4.10

Buffer

1.19
3.92

HS

11.06

N&1 (ng/mh

DEN3

Buffer

2.36

7.34

S
9

H
9
9

1

NS1 (hg/ml)

DEN2

Buffer

1.86

5.84

HS

22

2
6

.97

DEN1NS1 (ng/mi)

Buifer

B
X

1

4

7

10 ul in assays

LOD {blank+ 36)
LOQ (blank+ 108)

FIG. 11



WO 2020/256639 PCT/SG2020/050342

12/29

a 100 w n .
L~ g6 Lifelong immunity
g 75+
iy
32
T 50-
&
Q@
vy
254
0 365

Days post-onset of fever

b Direct NS1 detection

Detector antibody

DEN3-NS1in
patient blood

D2 AptD3 ApiD4

" Capture aptamers

C Competitive IgG detection

Each serotype NS1
+ detector antibody

patient blood

FIG. 12



WO 2020/256639 PCT/SG2020/050342
13/29
Sampls 1D Faver day NS Hdirect Anti-N81 IgG detection
Currentinfection| N3S1 {830 detection {Relative inhibitory activity}
{Prim or Sec} ight {Panbic}
Pastinfection | igG{Panbio} ) .
Homology AptiAb  AbiAb
5 days
PD1-4 NS1: + '§
Primary; 0% %F N §
B C N
98.9 % (D) X
4 days
D12 NSt \E §
Primary: iy | O - ' 2\
Y §gG: ) N
263 % O §
. 4 day . -~
PO-3 N s;z « §
Primary:nvy | g - e §
§gu - §
$5.3 % {1} N
PD2-1 NSt . ¢ N
3 §
fghts + N
g+ N\

PD2-2
Priary; 02

Secondary:
Past: D3

8.0 % EOZ} ¥
. ,3 days

N3t +

874 % {D4)

Z.:
7

4 days -~
PO NST: + A
Primary:uiy | 18+ ‘ §
S B .
98 9 ,’s (BB} ¥ o
4 {3& o
PR32 NS y- §
Pri 8 ight: §
fmary: O \
§§k. , §
86.9 ‘f(n. {03} N
P03.3 i ygys ,§ 22 days ,_:”2 days ges days
P : :
N
Secondary: I | ightt - §
. & - §
Past:D4 | ag.6% (D3} I
"""""""" Sdays h
Po3-4 NST: + 5
Secondary iy igg -
+ 3
Past: D1-3 gg? 2% {D3) §
ong. 3 days &
P08 NS+ § )
Secondary: B4 §g§: . § §
PastD1-3 | oras A




WO 2020/256639 PCT/SG2020/050342

14/29

miltiple saquence aligument

si=ncing in cthe gray part of PD3E-4 is low.

SRETROGAGTEVENS

AR AKLD

Neorcanx

P 3 erxcrNTR S
target e e VINeRGessoaseas e WiBsseess s5iiasBls e XReBT s oG eWERNe Vo ne

AN E G eaveann

2 ceRceRDesRE+ AT vAG HEN «Tea

sevan CERSAT s o A3 v AT 2V T2 Ws ad
Tes e seeT s L s 49
N cas «TL.Is YT a3 BN

2

3 XV Wi

HEDOTR o aeT xoLke¥hiow x ¢TNx 02 YV

.\-n«‘&ir_u sVers e saleatiie

;

IRRUPMERR Y SN SW WDTFY IDGENTRED “i‘\\,‘?‘,-a\?
TReQEMEHv cavedvy ATTaTvanviiaFea D

EMTEs GEMESe s«

SIRQFIRLe 25

N ",-},) L

i

5928 8Ws

R

SeTecea xFaRe s e x eV

=
OKLVTAE”Q'S SxlsxesNePsx

VRIVIAETGeSEeTves vlis

-

[y
o
o

sVHescosvasVe

we sveswes

BITT Q: “Teste ToeB3wTo v eoNe cosvasTe 1E0
RILTSOCMELaev s GeRSeIsvesiie rasvasa 1R
»s(}FB GeSARTeneaNeDr oSS ean sWHor cez v eae 1ED
sTees dRIFTPEARCATeLS e sTieSs e sMNERss ¢ a5 s sHR IRE

2 Txes o ok

3

oo

ceanealfe

24

Fyas
FLAHs v

fes v eBwew

R

}\I'S"&;ai

seasves SseasTeasva *¥sTeakis

AMeorxelneNReorconx caxeRuxco e X Ta e

eaNFaxcanco rcoafooax

HRees2e¢ Ve ¢BRessvesx0snesfH oGS sesxeTExEw
w

seeswess QR OSs

cesvesneoROBS e €} «Is«TALDexTenx
Beaslnes

T NI xERIdexnlorcey«SanieaTRoncen

e N e e x (O AGES

LR R RS Sk

cexx

TaesnTe

BRRaLv a8 eTsLePRKTasvafeeas e eNseRS¥RseFaseaVedsaRlesTs0ess

EXR RS

IRT

veavwe

covvesfienwe

Neoans cerxealeancd

sReebraDFeliwe 8 sV Ells LX) 2es2esTasaTRR2E222

cras seesvelseasVRsseasy
R a;;;\.\@_euur‘;'ﬁa> avve daseasTasvaYReasvea
tEs 2T s NTsBes 2o VITs tess sreseeLscosVifosvase sxesseaifesnesMeNsLols
sResLeeNVeR sywe S tavvosTesveYMveswes vosvesvIDveasviMaTeLede 3
FovLewiYvE “ess esTTerLIRFesweovelnessVionveon oveorcoTosnesMeXr LoD 383
sRcelceNYeRueo s FITx xeosxe »eVReeLIH veesTeoneMisoncs tesvesxTaneos (MrNeLuSe 152
CEowT e XY xE s ¢ ¢ WIT o erveer saWTerLINFeakeoanelaesrVioavoan sntorcslToanealfe Lol 353
e}\\-ozvov\\'e“xeoy‘}"‘\“\vih}s«exvonﬂ *RBERROLWTNX o x 00 s Mo+ X 0FLX 00400 X0+ X 0+ ¥ LIx v o x v e oNxTe ZBD
Ko ale xews ceRTeALTTR Pxelrce rFLerkern vaserseLferneedie L aeRx

B Mutated Amino Acids
(i 352 Aming Acids)

b3 04
tsrget | PD3-1 | PD3-2 | PD3-3 | PR3- | ferget | P01

_target 80 98 e
T2 1 target 744
03 _tzrget g9

03
%
)

4_iarget




PCT/SG2020/050342

WO 2020/256639

15/29

.

_

KK K ¥

Buffer

d

=<

10% Human

b

a2
o

serum {Sigma)

D

10% Human

C

serum (Sigma)
(igG removed)

10% Human

d

serum sample 1

10% Human

e

serum sample 2

10% Human

f

serum sample 3

Spiked NS1

protein

\\\\erwzsvzmﬂﬂ

w
/|

®
£
&
o8
<

FIG. 15



WO 2020/256639 PCT/SG2020/050342

16/29

PD2-2 9-day sample

ELIGA datection for NS1-competitive inhibition by Serum Relgtive activity
S0 pLavel (NS spiked with DV 350 g, 02 350 po. U3 450 gy, D4 200 08) (igG amount)

Serum

0.05ubL 0.1yl 0.2uk 0.5ub Sul

2wt
i}

H

Relative Activity
{fgG amouny) unit:
N x Activity= 5 the serum
@04 volume required or the OD 5,
fobe 10
Example Ofl, = 1 with 0.08
U serum, then the aclivity is

‘ 100
]
Log [Serum (ui)] .
L} |
" |
|
Caloufale the serum volums, .
Wwhich requires to give an .
OD;@M of 1.0 :
L} |
L} |
\ 4 .
Y=alLOG(X)+b Y=1 Activity .
015106161 a b .
0.5/1.222 0606 11.03958 4.30 .
|
5 0.4635 a b :
P2l0.5 15441 10805 121874 3'14_""_"_";

03 0.2, 0.768 a b KO 30.99
0.1/1.6365-2.885095|-1.2486
pal-2.1.0.584 a b X =330802 1.47

0.5 3.06 | 2476 12.31465

FIG. 16



WO 2020/256639 PCT/SG2020/050342

17/29

PD2-2
Fever day 5 P

Antibody/Antibody &2
o

Aptamer/Antibody §2 .
o

Fever day 8 P
Antibody/Antibody §2 -

Aptamer/Antibody &2
o

Fever day 20 a
Antibody/Antibody D:Q :
o

D{D2D3D4’

Aptamer/Antibody D“’s . 2 4
e

Fever day 180 a . 4 -
Antibody/Antibody c?a :
O

e
D1D2D3D4

Aptamer/Antibody &2 -
0

“Dibgb3De
Fever day 375 N
Antibody/Antibody &2 -
o

Aptamer/Antibody g‘z :

77z

D1D2D3DA

FIG. 17



PCT/SG2020/050342
18/29

WO 2020/256639

PD4-1

- S \mn»\\\\ 4.3 I \\\mwQ G,

3
o
2]
Q
-
[a]

DD203DL

kg x} (22

I &, X

2k DED3D

D1D203D4

K3 ™ < 2% ¢ <

omvﬁ_o owvﬁ._o omwﬂo amvﬁ_o

s
2 o 2 o
- o~ . o~ 5
3 ' 5 2 % 3 3 =z
= &2 = £ £ D £ D £ £
g = g € £ 2 = = £ =
5 3 ER s S s S ER-
T 4 g % 5 ) o © @ %d d;
] & G 4 - =
o 8 E w 3 E © & E & 3 e < 3 £
& & B -l - [ 5 & a3 & & I o = A
- <4 L - LA - <« =4 - “ < - <« «f,
] (b )] (] [ob]
> o = o~z > >
o a0 a o ) D
LL. D..._._l F_.._( L. L.

FIG. 18



PCT/SG2020/050342

WO 2020/256639

19/29

&Y

3

sRsTIELERER

V6l 'Old

wxe
scsereiinecr Tnenons ol

Tnokoanlototrexn xocrenfioco e ionoxnacod oo o »oxmAumexoafypv 27
»irroreifineranrns mnoowvm.mmnqnm\w,ﬁoaenqa srsaviredondofense e P iAol Mmm,wmwuw“ 24
o mox.. 59" om..wx»w\m» i 7
s Ssls R vseaeiisrarene vh2 e 4 ¢ w,mn;ma fre e s e
YL LHS AT RTINS, BT # LA
L5E gLz

v I . st
R4S RUlrseseRi2s e AR (s

7 I 777

RARS XSS N ARSI LR $BRERIEELRIRTIGI G ORERS

Tsaseretesse%sd A R R 6 AR VRS RNLAB LB ERE RS EXT) Mwmmo»m%n»*o»m mr\ a
b Pad I 35 R T 3
AR EERVEE XN ER s “omon~n~emeaohr.ou“uenaamn R RS LR RN
Tsvsrsalisesa B ARG AN A LB A G R A R LG A R E A Tesrenessifle M

hirgpar T 187w, ’ iz 1 B o g1 3 mo
LY SV Y A LR RS AL R BA S T GETEE rrmmc;.u ey o,

SLT/LLT

Irs v ek dViineTier firsvsri ¥ mw«xmﬁa»n KRty ¥-r4 crrsrIilaleerrrnsnsanaSAleelr mew,mﬁ 0%
n,pmexoavwh.wxm. 2T oW e o ¢ ewersnld [54
ST wexBes e oA AT 0 T T o) Yo oh o Blle e xE e i e s T o nFar monono
TSR TSRS TRAS T ST

GTT VRS SRR T T T n
28 ¥

L1t

5788 2



PCT/SG2020/050342

WO 2020/256639

20/29

LSN

¢N3d

rrnsnnnnnnnnnnnsil

YiLii

g6l OlId

@

LSN

INEd




WO 2020/256639 PCT/SG2020/050342

21/29
Sample ID Fever day NS1 direct Detection by ELISA
. NS1 (SD) o Capture/Detectior
Current Infection: igM AgG (PanBio)
Primary () Homology Apt/Ab Ab/Ab
5 day “
PD1-1 NS + ; §
ight: +/igG: + \
88.9% (D1) o §
4 days ) BN
PD1-2 \
NSt + N \
igM: -/ 1gG: - \
88.3% (B p\\
D
PD1-3 4 days ) §
e i
givll -/ 1gtst -
88.3% {01} o §
5 days d %
Fo14 NS1:y+ : §
igM: -/ lgG: - \\
86.3% (D1} o AD .
PD1-5 S days
NS1: + 2]
ight: + /1gG: - .
98.9% (D1) i

FIG. 20



WO 2020/256639 PCT/SG2020/050342

22/29

NA DEN1-NS1
FD1-1/1-5
PDI-2/1-3/1-4

NA DENI-NS1
rpl-1/1-5
PDEI-Z2/1-3/1-4

NA DEMNI-KNS1
PD1-1/1-5
PD1-2/1-3/1-4
WA DEN1-NS
PD1-2/1-3/1-4
NA DEN1-NSI

PDI-1/
POi-2/1-3/1-4

¥A DENi-NSi
PDI-1/1-5
FRI-2/1-3/1-4

Native Antigen iy
C B )
o O =
DEN1 S = o oo =2
o o & & N
-NE&1 (= S = S = S
A AN

FIG. 21



PCT/SG2020/050342

WO 2020/256639

23/29

¢¢ Ol

|wNa sey

4 | xedwod

Pz

(usbiuy

2 A S
(usBiuy arneN)  (NIS)
N3Q N3Q

AN NNNN N

N L Lo adfjoleg

HI7559%:

anieN)  (NIS)

N3Qa N3a LSN

aseq |eimeN < sg

s( ¥YNC

{s1ejost) 141061

{NiS)
N3Q

e

Y/ leye
Areig

| yNa 994

xojdwion

adfjoleg

LSN
VNG



PCT/SG2020/050342

WO 2020/256639

24/29

€¢ 'Old

15 LWD5 BUARULEAL ERE LU A RS DR 4 SR TIA BB BRI T M S AL A 80D mmma
& LR T L T AL 00D IR D A0 AL mmmm

SESiAS
XL

& I N N R A R T DL R D Y Y
WL Qﬁmﬁaﬁsuﬁmmﬁmﬁg%

P L e L LT Y AR DD D T T D0 YO T Y S R A5 RasIR AT

T L L L O A P O L D P e WD L L B L IO Rit

LK iHE
{saseq jaingeut = xdp-ioi0 =/ SQP =% "Lp-UB0IE = 1 VRO =1 &~ 03 -}

2anbag e
HdS %ﬁw@@ «mnm
d

YOVSYY DY LODLONDSOVLEYYY LODLDDLYDOLOYDOOY ‘a1v
YO¥OYYSDYELODLODODOYIEYYY IO I 0D LYOOYOYLIOY 008
OYSYYSOYRIODLO DOV LEYYY L0OLDOLYDDLOYNY 0T -~ 6852
YO¥OYYOOYEIODLODDOOVIRY YV IODLDOLYOOEOYE oY 6692°S

YOVSUVOOVELSOLO NSOV LEYYY L0 LDOLYOONSYDOOY 068°'%Z TATIAGT

YOV YOOV E LD DL DOV ALY YY L OO L OO LY ONSYNDOY Awomv 9SS’ ¥E
OVOYYOOYEIODLIODID0YIRVYY LOOLDOLYOOYOYSDOY {(%€6) 2820y TATTuE3

e \

e uoibeas wopue
— O P m, /

FRYEILODDOYOYLADNLONYDDD Q@Ud«@ |me2w = DLOYLDIDOLYIVYILYODLOVIDDLLL

Y



18D1F1-3
Ko =27 pM
K. = 7.0 x 10% {1/Ms)
b =2.0x 107 {i/s)
20
:t’é
=
@
210
o
£
n
)
v
0
v __ DENT-NS?Y
¢ 300 800
Time {sec}
18D1F1-3
No binding detected
20
.‘é
po]
@
2 19 y
Q e
o e Native Antigen
. DEN1-NS1
4]
o] 300 800
Time {sec}

WO 2020/256639

PCT/SG2020/050342

25/29

FIG.

18D1F1 {isolate)
Kp=9.1 pM

ko= 2.8 x 10° {1/Ms)
= 2.5 x 109 (1/s)

P 20 oM

Response Unit

BEN1-NS1

300 800
Time (sec)

19D1F1 (isolate)
. Very weak binding detected

Response Unit

Naé?‘é Antigen
DEN1-NS1

g 3G0 800
Time (sec}

24



PCT/SG2020/050342

WO 2020/256639

26/29

sy

G¢ Ol

wnies U0 10 LSN-N4Jd

HRINED Gd e G4
il

—

L
[

\
\

Z—
J—

z

seveeyly m
DIV ot [

o (9elost L41a6})
Y gL qidy meN

(ugy~1-1Q)
Laidy

OED’GO

LSN-INZQ ‘uabiuy aneN




WO 2020/256639 PCT/SG2020/050342

27/29

S
Y
- A

- e
PAaraasatii: 3 |

edshad

AR

N
et

ENRE

Rttt

O s




WO 2020/256639

28/29

PCT/SG2020/050342

an

o

XN

-3

4%

&

M|y el 140 126 E

200

245 220

FIG. 27



WO 2020/256639 PCT/SG2020/050342

29/29

x:Ds, d:Diol-Pa, L:Biotin-T

ISFEA THETEEETECEACARE

GGOTGEETCCGAC CAGCCOGOGLAGE

3
g 2
Q
1 |
0 by , = - s,
NS1 X M T X AN S X AN S AN DS Y AN
gz zzvgzzzzgzzzzgzzzzgzzzz
NA 2w (5N ulg“_ W W ¥l l.l.ll..l.!v_,_~ W W e 3w W Wl
o Q mD;mQOQmmDQGQ;mQQQC}mOQQQ
D2-1d-72h  D2-1d-72h-b  D2-1d-72h-c = D2-1d-72h-d Cont-D2-1d-72h-e
AAA

2803 —»

FIG. 28



