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ATP (Adenosine Triphosphate )
Glucose
Glycolysis

Pyruvate
Mitochondria

Oxphos

Lactate
Glucose-6-phosphate
hexokinase

Isoform

3BP(3-Bromopyruvate)

MCT (monocarboxylate
transporters)

LDH (Lactate dehydrogenase)

ATPase
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- Otto H. Warburg gfAt
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AME DTS SO0 QT TTY ATE S0} Warburg Effects LUXOZ IS

v 95 E % fOl 95%= YAY HIIE Er32 =2 UAIZHEE PETE S0i SE2E FH0t SA0 CT AHOE ANEE &S
E0§ &2 £IH / Warburg Effect? A
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PET(Positron Emission Tomography)2| J|X

'®FDG-6-P + ADP

*FDG + ATP

Hexokinase

Cancers with the Warburg Effect 2 Overexpression of
Mitochondrially Bound HK2 - PET Scan Positive

v FDG XXt =XE= X2 52 §_I E0HE LELHEZ
LM 0= ROIMLE THAF Zrets 2AD=H RE

v A2 PET A2 CT A2 Z20H ’SQEE = (BEE= HE
A AT A0 Y= HX| Y. PET-CTIH K€

Clinical Czc, r Clinical 041 er
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HOI2M 4ot 1H3| BiAL, Dr. Warburg 9 [HA 0|2 HIS

Peter L. Pedersen u%
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HK21t VDACS| 21 ZE AHEE S SH=Z 018

v AIILIORH 1| (HK2)= RLMTOIA UTH Soiohs, DIEZC /00 Q240 TH0H SHE UL PAATHAKGlycolysis)Oll 204
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M2 DIEZBEZ|O0 SINIEO| DIEZ=20f

Normal Cancer
Mitochondria Mitochondria

2 HIEO| [VDAC + HK2] 2
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L HIZZ0HIM Apoptosis JISS
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=AI711] VDACY J|sRIES SO HMIE AHE

< 3BP Mechanism>

I>

= 1Y 8Ak= 2001E EAS?
3BPJI AMEE MY & U

o
NE

(MCTs- Monocarboxylate transporters)

= 3BP= Ol JIME SO0 HMEE =01 =5 O

dehydrogenase) 2|
4) OEZ=2I0F CHAF 2|

LMIETE AAZ ANHE £ QU S

= NIIO HAH =X2 RMO| K2 pHIE MEY ZZE 2O
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1) 3BPE= ZAt QUHIZ MCTE S0 MEXOZ LYo ZIE)
2) HK22t ZRI00 2A2tEtS8g 2ol (Inhibitor)
3) ZA S HE0h= Q402! LDH (Lactate

> LMY GIUXIE SHAIFI VDACY JISYIS(MEXIE)E SOl
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3BP= ALY RUAIE HMES S0 EZ0ISORHE M0 ZIE

3BPE= Rt X MBSO 120k RA

3-BrPA Pyruvic Acid Lactic Acid
O (8] O
OH o e
Hzr.;.: Hz{i‘. H OH
Br O H OH ’? H
H
3BPE= HAl (-SH, -NH2), SiMe)|, HARMES By

Br-CH,-CO-COO- & > EX-CH,-CO-COO-

(3-BrPA) Pyruvylation of a Protein (EXH)

EXH HBr
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X MOF, MePHE Yo STt BYSE XD A Network

ZQ oI e} T2 AL
Peter L. Pedersen %
° TAZI|IA O St AHOISE O1 EOFSH
7:! % E CEO Ilggl I:_I!-LI. CO-CEO, CcSO mping == kil e —JI”'[H—U og-l'ﬂ *x So=
Michael S. Torbenson 2}t
« IR Director, Nanomedics + KoDiscovery LLC Founder * MAYO Clinic , 2°f & ajof 14
+ Portfolio Manager, &8IMEE o ZEAZZIA QlUfSE T4, Mot Stainslaw Ulaszewski d4
o GMITHStL 43t % Z251(1990-2006)
 University of Wroclaw, St
Adeel Kaiser BA
=Q Ay o MHIEHE OIS, HAMM STt
Thomas J. Vogl BIAt
« 2019.05.03 0|2 MU = 2EIZH0 &Y + Goethe-Universitat Frankfurt am, 2ARMSt

(701 E PRATT ST BALTIMORE MD 21202)
Dominic D’Agostino ul%

+ University of South Florida, f2/at 5! Az|3t

¢ 2019.05.17 KAT (Kodiscovery Anti-cancer Technology) JI1=Tg

3 =13
NSZ : olof QU Y SAE Michael Demarco 5fA}

» Electro diagnostic Medicine, Interventional
Spine care in Catonsville, Columbia
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1732 A4 20l 3BPE 0138t KAT (HARZ K= JlE) Nt

KoDiscovery LLC

- 11FY] BAPF SEHAPIIY2CE 2012H0] A
- 1Y B k= 5089 GAE I Pedersen ula H-18(Johns
Hopkins University of Medicine)0lMd 173 S0t & H520t
oy i « KAT (Kodiscovery Anticancer Technology)= &3] BAH
OlofM M= 3BP CompoundE A ¥eHKlE &

o CHAKZY Xz Jls (i 3 JH
- ATPY| LAY E Hoiohk= YHI(Energy Blocker,
ATP Inhibitor) % &3 J|s 7 I

+ Patent:
- X E St T B : US, EU, Y2 58 Tt 32712
- YXIZE Aot Halopyruvate_l QIJP‘*OIII QIO A E AT 72

o CHARCILH| BH S| EO HS % &Y : US, EU(allowed)
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Preclinical Studies

« 20004

Ao 2AE 3BP2

MY A1} OlH T &

SOi P (4B

+ 20144 SHC

IN=RI | PN

ot Hol0] £

+ 20184 HIEAHE

oF &

8% 20

KAT &= XgE &

sd

ﬂJIO

o
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=
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% 3-3. Preclinical Studies & Human cases

oI

Rzeszow CHSIOIM EHX] HQat AP A
U2 I SHXIIH MY& ARE E0H KATY ©F
|

HY U=H=Z MY

S0l KAT X129 85 % oy &tH
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Human Case

« ZHATT], 16M XL

IA(intra-arterial) 2 KATS E0 U, 3JHH2| KR &AXAR=

6iESE 4

.EE
5715,

704 2Xt

KAT solution2=Z Dressing

- UTA/HY, 99N At

IVQ OralE KATS S50 £

o1a



- OlAF A= Beyond 10 Years Glory,
3-4. B _}"E To the Greatest Company

2l e A

Non-clinical/Clinical Studies

= CRO, CMO(CMC) Contracts

= Toxicity study starts » Phase 2 Study starts

= Phase1 Study starts (2" Indication)
ol AlR (solid Tumor, USA & Asia)
t oEC=s = Fast Track & Orphan

= License-In Drug Designation

» Phase 2 Study starts
(15t Indication)

15 @ 2 22 23 (24

= License-Out
1. Great China Region

» License-In 2. Melanoma = [PO Plan

1.Pancreatic cancer
2. Leukemia

Development Plan

7 NewG LEE
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Qe J12F SO MO OfIL4X] CHAF H2E S0 CHAKZS SE IS AL 0I2Y 2H 01

+ 19704, IHIHIE’.‘ﬂ A2 Warburg EffectE LIEH= 01 CHE Z20M HI0H REE0] 24Bs &A
> D889 4= NIE2C0S 2 I=0l OtL2 DIEEE2I0re] HXigh 24 .JPJ A (Schreiber et al., 1970)

o 19773, 20IM O ZJtel DIEZ 202 220 20t @4 SAI (Lol HOIY ZdF A (Bustamante and Pedersen)
o 19841 MMM BRTH MK HMO0I= F M MILAX] ot SO MDA QIMT MY & OiE2E8 EF H0RS &A (Warburg Effect)

+ 19883, Warburg Effectll 200tz 227 |LIOHHIQ HE= SHAT|LIOMI I (HK2) 010, CHE WeXIS0] LS0l HK2Jt HMES S22 JH= BEE
Q% DIEZE2I0F 20l ZRTILHE RS &A

+ 20014, AHZENAM 3BP2H= 22 22Xt AR Q1ML 51 Ol

0z
o

ANIBCHE NS US| BADE 2A (HIHIEM HAE0] 2AT X S I Q% R)
+ 2002, 1UFY| ARt S5 HAXNSS A2AK QJof 19t 3BPIH S L MEO0| ZHIM H=ZS HHO0IE 2SS HHE S0 &2

« 20043d, HOEM W9t 1F0] BiAt= 682 35 AL & 3BPIF =0l T S48 29I ¥i Mg BE S29 LS g + UL
= JIALEH > ARE SE2 200 TAl LEHLX] @1 3¢+38 2

« 20124, 1% Bhk= 3BPIF QIZIIME 28 4 AZE 3. =F0IM 3BP= 549 Tt Y2t e 449 AHSMHM SXCE HAEH.
> BEYAXZUT MR EX BUT KB 2 ol 21X ot 2 3BP & 2 18 B 4=

« 20139, 13 LBy X2 James D. Watson B2fAh= 3BP Z1F 20§ HIHIEM w40 0E3| HAHH ZBLUE BHE 2 JI=

_|E

7z NewG Lab
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Rat Study= 200043 EASZIA OJIHHSI0IM 4+

o F0l ZHIE HES 0K 71 (2~3cm)

o F0Il 432F 3BP ¥

« 190t2] 3 190HI0IM 201 A MES XIsil, HEE IS0M= 1502 = 15012 25 CF=AF AZ
o N2 TE FHS2 USARZ DIV 9 THE2 LAHEIX] HUS

e 90
] ®
E g‘. 70 1
= S 50
< 5
g 307 ~#—Hepatocytes 3’ 30 1 ~#—Hepatocytes
3 —+—AS-30D HCC —#—AS-30D HCC
O 101 z % E 10 1

-10 T T -10 T T T T T

0 0.03 006 009 012 015 0 003 006 009 012 015
[3-BrPA], mM [3-BrPA], mM | 9

KAT-induced depletion of ATP (left) and loss of viability (right) Left & Center : Tumor loss in Rat B1 from initial tumor through Week 4
in HCC cells Right: FDG-PET scans from first 4 rats that developed advanced cancers

@ NewG LEE
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Xl MUY HAE S0H KATY HXTH £ ST &0l

Pig Study= 20149 EEO| Rzeszow iSOl &

~

« EiXl= 282 70kg K| SZO0HH A9H20] AL HI=X0H 0] ¢1= &l 2129 S0 Xz jS HEO| AIZH0lM

ug
4

39
39
gio

r

o DE HXE W FA EF FO0E SA 2Ry FAHES LIEHUK B3

> EiTI= Q0| gl ATt AEHR 3BPE S20H= 20 SUUS

o OIAZYIOI FOZ2 Q2Hl SAOD 522 £ & 32 R4

> 2l Xz Z2EZEE NS08 MM, ME 50| LI ¥

7z NewG Lab
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3 ... KAT Xzt 583 X=HiS 59

20183 MIZAE CHo I

Hypothesis & AIMS

o YMIEE ATP M0 Thet SOt 200 2 8S LEH-
(Warburg Effect)

+ 3BP= 0IE 282 AXMIOrd NSCLC 3 & Al

+ ROSHY2 3BPA MIHUE = OtLt
> LARIZE 01201 ROS AJNBINME UZAZUCEM 3BPER

HO| &+ B8 (tumoricidal response) &4
o MEH HZEE2 NSCLC Y LAM Q9| HERTH
Zdg Z2A31= DNA 013015 HH-29) Hidsy 2H 2
ZH(NHEJ) ¥ 488 IHXR(HR)ZE 25 ZHTIAIAH HAtM
RT DNA OIS ZHO| THZRE 80|
- 3BP= A X{Ed NSCLC S20IM 01 GTAZ £
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U2 IS0l tiE=H T
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4-3. Human Case (1)
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A translational study “case report™ on the small molecule
“energy blocker™ 3-bromopyruvate (3BP) as a potent
anticancer agent: from bench side to bedside

¥. H. Ko -H. A, Verhoeven - M. . Lee - D. J. Corbin -
T. 1. Vogl - P. L. Pedersen
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Abstract The small alky molecule, 3

(3BP), is a potent and specific anticance agent. 3BP lsdlﬂ'cr-
ent in its action from most currently available chemo-drugs.

Thus, 3BP targets cancer cells’ cnergy metabolism, both its
high glycolysis (“Warburg Effoct”) and miochondrial oxida-
tive phosphorylation. This inhibits/ blocks total enerzy pro-
duction leading to a depletion of eerzy reserves. Moreover,

novel agmtin vito in the Year 2000 (Published in
Ko ot al Can Lett 1 73:83-91, 2001), and also as a highly
effective and rapid anticancer agent in vive shortly thereafter
(Ko et al. Biochem Biophys Res Commun 324:260-275,
20014), its cfficacy as a potent anticancer agent in humans

3BP as an “Enengy Blocker™, is veryrapidin killing such cells.

This is in sharp contrast to most used

agents that usually take longer to show anoticeable effect. In
addition, 3BF at its effedive concentrtions that kill cancer
cells has little or no effect on nommal cells, Therefore, 3BP can
be considersd a member, parhaps ane of the first, of a new
class of anticancer agents. Following 3BP's discovery as a
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was Here, hased on ional research, we
report results of a case study ina young adult cancer patient
with fibrolmell . Thus, a bench
side di rv in the D of Biological Chemistry at

Johns Hopkins University, School of Medicine was taken
effecdively to bedside teatment at Johann Wolfgang Goethe
University FrankfurtMain Hospital, Gamany. The results
obtained hold promise for 3BP as a futre cancer thery
without apparent cyto-toxicity when formulated properly.
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20173, 704 401 00| MHIZAL (Biopsy) X1
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Continued ’QiP Wash
i 11,2018

3BP effectively eradicated the remaining
Melanoma after initial biopsy.
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100412 2ot S H|2f =Xt - Charles Phelps

April 2018 .S NTNOT MAS W1 [1E BRIl HlLIIT A= 23 HHS 4 U= HINME 2AH Z3S YA
MM 21 1530 32X 92 ANYCZ LY
May 2018 . Charles= 2% JIHIES S00 TS KAT SN QHS S0 A% (H2 MY ST2 S [ 5/22 HEW HS JI=S)

LA USRIV IE AE A O AHOH, S 00| HH0H KAT XIEE =8
6/22/2018 . [A] PET A2 YZ0IM S0l AU HIUIM=E 38BS HACH, XX 7.658 SUV
7/17/2018 . IV & Z7 KAT QEO0I ZIHCH, NN HREY UM QM HSHEM IV XSS Xl HUS
9/18/2018 [B] PET A2 HQl EIH0| S E H0IE
ﬁI}JS HO OFUALE ETH0 AS & UM, AUKIE 5.753 SUV
> B&0l= L0l LHEHX &3
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? 4-3. Human Case (4)
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