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HPV HPV HPV
Genotyping Screening 32 Genotyping
STD CRE

EGFR PIK3CA (c€)  BCR-ABL (c€)
KRAS IDH1 c-KIT (ce)
NRAS IDH2 (<€) TERT
BRAF JAK2 (¢
PANAMutyper™ XS EENESWELME=A,
EGFR V1 KRAS (c€) ROS1 (ce)
EGFR V2 NRAS (c€)
OncoTector™ HZ& | 2 Sk} QTX} EHO| ZHA}
KRAS ROS1(@) BRAF (ce)
PANA qPCR™ X|Z | ARt || HAb
TB/NTM

PANA RealTyper™ X272 JMEIEEEEETEN

PANAMAX 48 PANAMAX 16

Viral DNA/RNA FFPE DNA/RNA (@)

L

Rapid Viral DNA/RNA FFPE DNA

Viral Plus DNA FFPE Plus DNA
Animal Tissue DNA FFPE RNA
Bacteria DNA (@) Plasma ccfDNA
Plant DNA Blood DNA
Food DNA Tissue/Cell DNA

QDITS™ Basic
QDITS™ Mini

COVID-19 Ag

NanoPACK™ X|Z 3t

COVID-19 Ag

wigy 7 i
\ e o fhgo
’ET OOTJW @ " o‘ﬂl
0 0

o
H”‘%lw“"w”‘"w““%ﬁ
! o " o ! o ; o éxH
g+ Custom Synthesis
PNA oligomer DNA oligomer

AXH

ZITHE L= IR}

QuantumPACK
nanoparticle

COVID-19 Ag (@
Home Test

NanoPACK
nanoparticle
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OncoTector™ HM|E

EE c-Met | B &xlo| c-Met R} 0| ZHAt

S Strep A | AZ 2syTR U H& AN

STD | ‘gui zreyzmst 2ol Aat " PCT (Sepsis) | I{g3 2t3 Procalcitonin ZAt

(H33[0|= XIF 2HL)

HPV | QHIRF3HI0/2{A 2 HAt

(Y20|= H|F 7H)

- TB/NTM | Zt 24 HAt NanoPACK™ M| &3t

H_EHOIE HE 20

RB | 257 2 M@ gA
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Influenza A+B | LZAx} Ho[2{A 24 b HA

& EGFR | B &xto| EGFR SXX} B10| ZAL

(Y20|= HIF 7HL)
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® Austria ® Greece
® Azerbaijan ® Hungary
® Belgium ® |celand
® Bulgaria ® [taly

® CzechRepublic  ® Kosovo
® Denmark ® Lithuania
® Estonia ® Moldova
® Finland ® Netherlands
® France ® Norway
® Georgia ® Poland
® Germany ® Portugal

D
HLB

HLBILHE

Romania
Russia

Serbia
Slovakia

Spain

Sweden
Switzerland
Turkey

United Kingdom

China
Hong Kong
India
Indonesia
Israel
Japan
Malaysia
Mongolia
Pakistan
Philippines
Singapore
Taiwan

® Thailand

~ ® Vietnam

» Oceania

/ ® Australia
. ® New Zealand

Middle East

® |ran
® Saudi Arabia

® PNA

® It x|Z
® PNA + ZIEH X2

Brazil
Canada
Chile

Mexico
Peru

United States

°
°
°
°
® Colombia
°
°
°
® Uruguay

k.

America

Argentina

-
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K o b 293tz soma
N NH2eeL T
S QN O%N‘q W ? oy
[¢] [¢] i
NH 00‘
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N N‘ /_NH..._Z)I—\>
o {)\G N_(NHz-.uo Nq 1.4 :::u
NH oo‘ I:1 — Blue
0 SP-o S{AH -
Lt s® d ) OLZE|ofet 2| Hlo|E| Al B He
o O.... > 3
o "o J
=P~
PNA  DNA ¢ T SXM SR [|0|E 00| Hlo|Ef Q
s 51 % ? [ ARONTIER
« QI3 H4E DNA fAHEE o MIA 2| E Y2t oEd 2 3
H
=2 oMY 7 S U84 AES Ol Al 2|gt
2 ohy U MS A S 6 ) H|oIE
. (=]
Cheyst HEf2 B3 ots O3 & 2ts 5 ' ot 2

Genomics Proteomics Radiology Pathology
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7| Z23C FAACH
L HLB Panagene ° 046210 (225)
A 20014 42 AEY 20084 10€
CHEO|AL  FolZ2 HisH=x2  42,507,317F
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I - 22 (27%) “
AMAH/QA/QC - 279 (33%)

OBHI”/&&/RA - 159 (19%)
212/2)A /22l - 9% (11%)
A - 5% (6%)

J|El- 3T (4%)




ELOE

- HLBI}ILIEl 7= 20|




S S N
HEX= HLB

HLBILFR 7|2 AJH

=2 IS J1E PNA AXH *PNA: peptide nucleic acid

- pol [ k
PNA - polyamide backbone PNA:DNA EA13} offA]

B
H
N Os_N

HZNI;) UNHz H HLBIFLFEIOIA Zg et OQ") fNH w

=~ N O~ N _NH> =~ N 0 N...O EE"' =

N Y s N Y Bts monomerg £ N N2, T
'y X ! r !

|\ N 2 o
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0 ° 0
\\_HNNN’HNNW’H NW#H NY\ N 0 NH o_c_)\
* B: Nucleobase I O-... =P-0o
0 0 o] 0 . . 2 N4 M ® 0
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DNA - sugar phosphate backbone

- PNAE 012X 0= 345l DNA/RNA T I IBI
O=<J NHz.. Val 0
H 0

QAEE (nucleic acid analogue)
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S 2
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Watson-Crick
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PNA 2xj29| 8

*PNA: peptide nucleic acid

Strong High mismatch
i Base

binding ' binding ) \ & " C mismateh
affinity specificity /) £ (£T) Ve

DNA:DNA duplex PNA:DNA duplex *Tm:melting ~ DNA probe PNA probe

Repulsion No repulsion temperature  Small Tm difference  Large Tm difference
High Secondary
stability modification

available

PNA - Resistant to
DNase/Proteinase

DNA - Enzymatic
degradation

Additional modification of PNA
backbone to change physical properties
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Ciorst &

*PNA: peptide nucleic acid

CPP-PNA conjugate

_________ Cell penetrating 5 E\ / f}
/ peptide \/JQ* j

m.. Q q) q) Q Q Promote\\\/
cellular uptake

Backbone modified PNA

222279

Additional moiety

alpha- PN
H

modified

gamma-
modified

R

m:ﬁbn O Mo t:‘ﬁj;"": an o
L"Lfco R "\f;% R Mkfoo L
u\)ké\,u\)aui,kxu

Reporter & Quencher labeled PNA

Molecular beaconz}
SASHHES| 2 H

D

s Fluorophore Quencher

©.00000 4

Nucleobase modified PNA

Modified base

éer ©

W ] <U
= =
SACf

(o]
0
/'\N/\/N\)L

P)

0
0
N/\/N\)I\N
H H

0

0
/\/N\)LN
H

0
(0]
LN

PNA-DNA chimera

.~ DNA oligomer
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PNA material

k

Primer j—{ PNA probe

=

Enzyme

>

*PNA: peptide nucleic acid

® Positive
e Negative

=
At 24
EX g itof ot PCR 50| ZORtEA

B2 Sof B #ito] ZYS mrofst

H
o

| PNA probe2| 2

v

Target

! Primer

Specificity4

Guide probe

H|EZX Siito) 358
== sl 11 AEERRRRREE SHALS

Clamping probe | | | | | | r; ; |i:

Wild-type

Mutant

Detection probe

~

Target

%
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Technology-driven Strategy

Technology A

Reaction protocol A

mutation

skipping

Technology B

Reaction protocol B

amplifi-
cation

= Applicable
=== Not applicable

A
T

o}
A

L u
-

HLB Panagene’s Target-driven Strategy

Target-driven Technology Assembly System”

Applicable to detect various forms of genetic variation

S

v

| Point mutation TR R0
@D 0-0-0
@ZITED 0-0-0-0

: 90000000

Technology platform (real-time PCR)

Element A - Promote PCR amplification (target)
Element B - Inhibit PCR amplification (non-target) |
Element C - Improve multiple PCR amplification :
Element D - 4-plex detection (amp. curve)

Element E - 12-plex detection (melt. curve)

Element G - Use universal detection probe
Element H - Improve target quantification
(Continuing to add)

Combine elements

(illustrative example)

. _ _ :  Standardized
Element F - Adjacent multi-target detection © reaction protocol

to optimize for each target . +. +O +.
o0
00:0:0
-




e LS
HLBIHFRI 7|2 A

Mutant-enriched PCR1} 2t Xl @ A D=

OS»)CIamping
‘ PNAClamp™ o probe \
Inhibit non-target amplification \
-> I
W&‘I‘I‘I‘I‘I’l‘f” C O OTTTTTTTTTTIITTITT T T
1111 e errreret ;o rrrrrrrrrnrrrerrtlg
' A

uin

Patent | KR 10-2575618

H ™
‘ IndiClamp Wild-type PNACHZSP Zerstel | Mutant
Improve specificity of PNAClamp™ PCR SE2E %A E H2|ME mismatchz QI3
PNA Z&0| 2f3iX PCRE AAISHX| i
m— PNA e DNA ( Taq DNA polymerase s O XX} S01H10|
‘ AssiProbe™
Promote target amplification : Patent | KR 10-2543156
Guide probe
TTTTTTTTITT TTTTTTT TITTITITIIIIT Trrrrir

@ UniProbe™ WligEgpe

Discriminate adjacent mutation

Partial [AERNRRNNN
—S‘ primer i Mutant

Primer 3'ZCtO|

Primer 3'E£E|_"o" H perfect matCh?_I pc:’g_?_
741§ mismatch Z4 A ! PNA (guide probe)e|
O CombiProbe™ SH0IMNIEIR 88 | =gezszzoppNg T
Generate target-specific signal S XX} %Q_iu_m

memms PNA = DNA (primer) === DNA (template)
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Multiplex-PCR 24 El QA J|&

PANA qPCR™

4-plex detection (amp. curve)

PANA RealTyper™

12-plex detection (melt. curve)

~

uin

._

PrismProbe™

15-plex detection (amp. curve)

PANAmMp™

Improve multiple amplification ~ #

TieAmp™

Inhibit primer-primer interaction

RestrainProbe™

Fine-tuning amplification efficiency

Peak 2 Peak3

2| Peak1 Peak 4

3

g

%

=

Melting temperature (Tm)

Detectuon
probe

Quencher

NN NN ENNNENEEE
Target DNA

PNA probe?| Tm %% 2

K

Patent |

10-2018317

(Melting curve analy5|s)
oHEHO BESOIA
PNA probe°l 10Z 0|Ao
o Al e PCR
& HEnz %’ & BHE 7EAE reaction
., ' Reporter A Reporter B Reporter C / Reporter D
J.I.LL.I.LI.I.I.I.LI.LLL !
High Tm | Target 1 Target 4 Target 7 (@) Target 10
‘ Target 2 Target 5 Target 8 (@) Target 11
= DNA (template) LowTm (@ Target 3 Target 6 Target9 (@ Target 12

= 40| FHO Cht

A HE g382 &°

Tagged
primer A

Target A {

Fusion amplicon

Primer
(optional)

with PANAmp™

Patent | 10-2371222

without PANAmp™

i
p————

Melting curve analysis

(uondeas/saidod QL)
196.18] UOIIEIUSIUOD MO e
(uorpreau/saidod 000'000°L)

196.e3 UOIIR]IUBIUOD YBIH
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Technology
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ram-scale)
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nanoparticle
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QuantumPACK™ 7|&9| 24X

=

MIBS}SHM OF-AM  Quantum Dot 2IRE Al2[3

=

Result of Stability Test
Silica NPs QD Conjugation < 100
= 4 Stabili
L - - = | ¥ Stablity
2
e 50
9 -}
1=
©
>
o 0
25 50 o
Test Temp.(C)
Le Size Control
2 B 3 KRB
> 50,000 BIO . R7)
g o] B J B <2 =
Fluorescent dye or 8 40,000 A HLE Comanny G V — -
Quantum Dot (QD) E |
9 30,000
5 57| 7124 % %S 25 = =g
é ééé » & 20,000
565 © S ULz | iR =S £ BE B3 =S
LL 10,000 . .
6 Fuorescentaye | QuantumPACK™ AR | dewm | M2Em | gEEd | desw | W4ue
(or QD)
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QuantumPACK™ Z&h
‘NoIZE HE gl LS (multiplex) 2E0] 7Hs$H QuantumPACK™ 2|22 0f2] ZItH 20kof Z
&Y OHE9| excitation2 = Lateral flow immunoassay0l| Mg A| 2% J|&2fe| H|m
0] IFEke] emission AHA — Al =X of| Q2|
Excitation QuantumPACK Europium
365nm
\
Eminm ‘ ‘ . . Stoke shift Stoke Shift |
180000 450nm 520nm 620nm 680nm
E 160000
g 140000
% 120000 Excitati at VEm‘lssm
§ 160000 Wavelength Wavelength
S 80000
& soom My EE | WM Ng
40000
20000 o x
0
e L3 A& 7ts s HE 291

Wavelength(nm)

ML =2l
QuantumPACK™
Proo| 7|& &lz|

EX: https://www.bio-square.com

£X: Kim, S.-K. et al., 2022.
BioChip J. 16:175-182.
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QuantumPACK™ Al

L 4

QuantumPACK™ Easy

=40 =tz QDITS™ FH

(Quantum Dot-based Immunoassay Testing System)

o QuantumPACK™ Pro Y

Lateral Flow ZIEt

SR O O HE

QDITS™ Mini

- HE{2] AR
- ol Ato|=

QDITS™ Smart

- OJL| Ato]=

QDITS™ Basic
G C€ FDA

i Listed

% 34 POCT

4 MUz g oIE

2 WEInEIES

A = 2MAE (10X O[LK)

QDITS™ Pro

R

“ 4M|cf POCT : All-in-One
SXEITFO XNHAUE & XNRIZE

* otz A=

* Agnz|E

* HXIE 3} A|AE
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ToiFICt NIE EEZ2|Q

QuantumPACK™ X| & ’

SR
- UE 450| Jrhste
o &3}
5 o ATYTITHO| X HetEl iAot £ EH| (QDITS™)2 28t
5
2 QuantumPACK™ Easy
o C¢ Q e

ﬂz.-ﬁ BE]

°-----.n,, e

QuantumPACK™ ?|= NanoPACK™ 7|= oo oo s
m:ﬁ;:ha Covip-yy A

NanoPACK™ Xj| &= ’

=1
=]

- JIE
=E]
=

1ZICHCHH| =2 0IUAE M5 Influenza A+B COVID-19 Ag

HE = & StrepA & PCT (Sepsis)
HE =

HIV Ab
Influenza A+B

2
. . QuantumPACK™ Pro
K /) € DengueNs1,igG/igM e = € [B-Amyloid 40/42 Multiplex
L | ! :‘ ’ =
2
2

¥ Malaria (P.f/Pan) (Alzheimer Panel)
COVID-19 A’g COVID-19 Ag HCG
Home Test LH
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7| _ CHEOIAF EH= S|AFHY
Bio Square

H2H¥ 2017 6% =8  15.4A¥

Fa A7\ A 24124215 (MRE

ZM0|X]  www.bio-square.com

FaAY  HES AK, SAS oY, HAZIT
oIxIQ| LA (202414 128 7| &)

B N - 16% (67%)
B AA-398(12.5%)
OFAIR /AN - 27 (8%)

B FYe-3% (12.5%)







