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Forward-Looking Statements
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This presentation contains statements about our future expectations, plans and prospects that constitute forward-looking statements for purposes of 
the safe harbor provisions of the Private Securities Litigation Reform Act of 1995. These statements include those related to our prospects and strategy 
for development of its therapeutic drug candidates, including the anticipated timeline for initiating our Phase 1 clinical trial and enrolling and dosing of 
patients, the identification of a late in vivo candidate for Pan-RAS, the readout of additional data on in vivo model(s) for QN-302, and presenting data at 
a major scientific conference. Actual results may differ materially from those indicated by these forward-looking statements as a result of various 
factors, including whether preclinical or clinical development of our drugs or therapeutic devices will be successful; whether clinical trials will be 
approved to begin by or will proceed as contemplated by any projected timeline; whether clinical data will be favorable or whether such trials will 
confirm any improvements over other products or have any serious adverse effects; whether preclinical study results we observed in animals will be 
borne out in human patients; whether any drugs or therapeutic devices will receive regulatory approvals or will be commercially successful; whether 
patents will issue on our owned and in-licensed patent applications; whether any such patents, along with our current owned and in-licensed patents 
will prevent competition; whether we will be able to maintain or expand market demand and/or market share for our diagnostic products; competitive 
pressures; our ability to retain member of our senior management; our ability to raise additional funds to finance our operations; and other factors 
discussed from time to time in our news releases, public statements and/or filings with the Securities and Exchange Commission (“SEC”), especially the 
“Risk Factors” sections of our Annual and Quarterly Reports on Forms 10-K and 10-Q.

The forward-looking statements included in this presentation represent our views as of the date of this presentation. Except as may be required by law, 
we expressly disclaim any obligation to update or alter any forward-looking statements, whether as a result of new information, future events or 
otherwise. While we may elect to update these forward-looking statements in the future, we specifically disclaim any obligation to do so. These 
forward-looking statements should not be relied upon as representing our views as of any date subsequent to the date of this presentation.
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Investment Highlights

Early clinical-stage therapeutics company 

• Developing platform treatments for rare adult and pediatric cancers with potential for 
Orphan Drug Designation

Oncology-focused therapeutics pipeline

• QN-302, G4-selective transcription inhibitor for potential treatment of G4-targeted 
tumors (e.g., pancreatic cancer) in Phase 1 clinical development

• Pan-RAS small molecule protein-protein interaction inhibitor platform for potential 
treatment of RAS-driven advanced solid tumors to address emergent resistance
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Therapeutic Potential Indications |  Discovery  | Lead Optimization |  IND-Enabling  |     Phase 1    | Collaborator

QN-302
G4-Targeted Tumors

 (PDAC*, prostate, 

sarcomas, GIST*)

Pan-RAS
Advanced Solid Tumors

(RAS-driven)

Therapeutics Pipeline
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*PDAC= Pancreatic Ductal Adenocarcinoma, GIST= Gastrointestinal Stromal Tumors 
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Therapeutics: 2023 Key Achievements
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1Previously accepted at AACR RAS specialty conference; 
2Antimicrobial Susceptibility Testing

QN-302

✓ Orphan Drug Designation granted by FDA for the intended indication of pancreatic cancer

✓ Good laboratory practice (GLP) toxicology studies initiated

✓ Composition of Matter patents for QN-302 technology granted to University College London, as 

exclusively licensed to Qualigen

✓ Received US FDA clearance to initiate Phase 1 clinical trial of QN-302 for treatment of advanced or 

metastatic solid tumors

✓ Four patients initially dosed in the Phase 1 clinical trial of QN-302 for treatment of advanced or metastatic 

solid tumors

✓ Posters, Publications, and Presentations at 2022, 2023, and 2024 AACR Annual Meetings and AACR Special 

Meetings

Pan-RAS

✓ Posters, Publications, and Presentations at two AACR Special Meetings and ASCO 2023 Annual Meeting



QN-302: G4-Selective Transcription Inhibitor
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• Qualigen licensed G4*-Selective Transcription Inhibitors from UCL 
in January 2022, including lead compound QN-302

• G4s are overrepresented in many oncogene promoters; their 
prevalence is significantly greater in cancerous vs. normal cells

• QN-302 stabilizes G4 complexes, impeding transcription, 
replication, or translation of cancer genes containing G4s

• Orphan Drug Designation granted by FDA to QN-302 in January 
2023 for treatment of Pancreatic Cancer

• IND for QN-302 cleared by US FDA in July 2023 to initiate Phase 1 
clinical trial

• First patient dosed in November 2023 in Phase 1a portion

QN-302: Targeting G4s to Inhibit Cancer Replication

*G4 = G Quadruplex
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Dr. Neidle has published over 

500 papers and reviews and 

holds 14 patents

G4-selective transcription inhibitors offer a 

differentiated mechanism of action to address a 

variety of difficult-to-treat tumors

Since it down-regulates the expression of multiple 

oncogene targets in genetically complex cancers 
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• Pancreatic cancer is the 3rd deadliest cancer in the US1

• Five-year survival rate of only 12.5%1

• 1-in-4 die within the first month after diagnosis2

• Annual pancreatic cancer therapeutics market projected to grow (CAGR~7.54%) to 
$3.73B by 20273

• QN-302 has shown inhibition of target gene expression and reduction in cell growth in 
a panel of PDAC4 cell lines at nM concentrations 

• Mice treated with QN-302 have shown longer survival duration and greater tumor 
shrinkage in pancreatic cancer in vivo xenograft and genetic models vs. historically 
standard of care gemcitabine

• QN-302 has also demonstrated significant anti-tumor activity in PDAC in patient-
derived and orthotopic PDAC xenograft models

QN-302: Pancreatic Cancer is 1st Orphan Drug Designation
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QN-302 1mg/kg QW 
(orange) and BiW (yellow)
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Xenograft Data in MIA-PACA2 Pancreatic 

Cancer Mouse Model • QN-302 produced tumor growth arrest and tumor 
regression in vivo MIA-PACA2 xenograft mouse model

• Compound and IV dosing schedules were well-
tolerated, no sign of adverse effects

• QN-302 active in QW and BiW dosage regimens used, 
1x or 2x weekly at 1 mg/kg dose: P < 0.05 or P <0.005 
(Student’s t-test)

• Some QN-302 treated tumors completely 
disappeared; no regrowth >25 days post-dosing 

28 days IV administration, followed by 25 days 
measurement. Data shown is mean ± SD n=8 up 
to day 28 and n=4 to the end of the study

QN-302: Significantly Inhibited Tumor Growth

Vehicle control

Dosing 

stopped

9Nasdaq: QLGN

Treatment with QN-302 demonstrated significant and sustained anti-tumor 

effect in MIA-PACA2 xenograft mouse model at 1mg/kg weekly or biweekly

Data presented at AACR 2022 Annual Meeting Data generated from AXISBIO
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QN-302: Inhibition of Tumors in PDAC PDX Mouse 
Xenografts at “Standard” Dose

QN-302        

0

200

400

600

800

1000

1200

0 5 10 15 20 25 30

C
u

b
ic

 M
ill

im
e

te
rs

Day

Tumor Volumes for Model #3

01 Vehicle (PBS pH 6) 03 UCL agent 1.0 mg/kgQN-302 (1mg/kg)
QN-302

Tumor Volumes for Model #2

Data presented at AACR 2022 Annual Meeting Data obtained from Champion oncology

Treatment with QN-302 demonstrated anti-tumor activity 

vs gemcitabine in three in vivo PDX mouse models
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QN-302: Potent Growth Inhibition in Prostate Xenografts
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Prostate cancer 

lines
QN-302 Abiraterone Enzalutamide

PC-3 3 4820 5350

DU145 32 N/A N/A

LNCaP 247 3860 4820

VCaP 68 N/A N/A

22RV1 90 N/A N/A

QN-302 showed potent growth inhibition in some prostate cancer lines, especially PC-3
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Data generated from AXISBIOData presented at AACR 2022 Annual Meeting

IC50 values in nM

In vivo study with the PC-3 prostate cancer xenograft mouse model 

showed statistically significant (p= 0.0008) anti-tumor activity



QN-302: a tetra-substituted naphthalene diimide derivative is a potent binder to quadruplex (G4) sequences in the promoter 

regions of cancer genes, with 1-2 nM anti-proliferative activity in human pancreatic cancer (PDAC) cell lines

QN-302 has significant anti-tumor activity in xenograft, orthotopic and genetic (KPC) models of PDAC  

Structure-activity relationships for the pan-quadruplex experimental drug QN-302 and 

two analogs probed with comparative transcriptome profiling and molecular modeling

Cell growth inhibition IC50 values (96 hr) for 
parental (GS) and gemcitabine-resistant (GEMR) 
cell lines (obtained by repeated passage).

QN-302 is being developed by Qualigen Therapeutics Inc and is currently undergoing Phase 1 clinical evaluation as an anticancer drug for advanced, metastatic solid 
tumors. It was granted Orphan Drug status for PDAC by the FDA in January 2023. Phase 1 dosing started at the beginning of Nov 2023.

Log2 FC expression changes, from RNA-seq on parental (MIA-PaCa2 
and PANC-1) and gemcitabine-resistant MIA-PaCa2 cells, 24 hr ligand 
exposure. PQs: no of putative G4s

GI50 96 h (nM) CM03 SOP1247 QN-302
MIA-PaCa2 9.0 13.8 1.3
PANC-1 15.6 15.7 1.4
CAPAN-1 26.5 38.8 5.9
Bx-PC3 15.5 20.5 2.6
PANC-1-GEMR N/A
MIA-PaCa2-GemR 14.9 N/A 3.8

Functional 
relevance, gene 
name

SOP1247 in 
MIA- 
PaCa2

CM03 in 
MIA- 
PaCa2

CM03 in 
MIA- PaCa2-
GemR

CM03 in 
PANC-1

QN-302 in 
MIA-
PaCa2

PQs

Hedgehog 

GLI1 -0.13 0.03 -0.57 -0.57 -1.84 15

GLI4 -2.67 -1.26 -2.76 -1.71 -0.90 11

Transcription

PRDM16 -3.88 -3.39 -3.48 -3.14 -1.91 260

TP73 -1.49 -1.19 -2.37 -0.99 -0.61 91

CBFA2T3 -2.90 -2.86 -3.32 -2.24 -1.50 96

MYC -0.02 0.34 0.71 0.71 -0.07 4

Chemokines 

CX3CL1 -1.08 -1.82 N/A 0.62 -2.91 5

CXCL1 -2.90 -1.38 -1.38 -1.69 -1.37 1

Signal pathways

KRAS 0.22 -0.15 -0.17 0.05 -0.10 4

MAPK11 -2.12 -2.56 -3.03 -1.59 -1.72 18

MAPK12 -1.11 -1.23 -0.68 -1.44 -0.70 18

Transporters 

SLC19A1 -4.70 -3.94 -5.25 -2.05 -2.27 38

SLC29A1 -0.49 -0.16 -0.60 -0.15 -0.17 25

CLIC3 1.05 0.92 N/A -0.29 -2.77 6

Misc function

HSPA1A -0.21 -0.12 -0.46 0.01 -1.15 3

BCL2 -1.76 -1.24 -1.82 N/A -0.48 21

hTERT -3.32 -2.47 -4.21 -0.98 -1.03 15

S100P -0.53 N/A 1.47 N/A -3.23 60

• A SAR study of QN-302 and two related analogs 
(CM03 and SOP1247) is reported here, 
comparing transcriptional profiles from RNA-
seq analyses, and molecular modelling

• CM03 and SOP1247 differ by a MeO group: 
have closely similar transcriptional profiles

• QN-302 (with a pendant benzyl-pyrrolidine), 
shows effects in the same cancer-related 
pathways, but with distinct changes in down 
regulation of affected genes, eg in the 
hedgehog pathway gene GLI1 and in S100P

• The differences in QN-302 behavior are 
hypothesized to contribute to its superior 
potency over CM03 and SOP1247. Its superior 
ability to stabilize G4s is due to the benzyl-
pyrrolidine substituent fitting into and filling 
most of the G4 groove compared to the H atom 
in CM03 or the MeO group in SOP1247

• The combination of a planar phenyl 
and a bulky cationic substituent 
imparts optimal potency to QN-302

• Significant drug-selective target genes 
include GLI1, S100P, CX3CL1, CLIC3 
and SLC19A1 down-regulated by QN-
302 are up-regulated in human PDAC 
(data from www.proteinatlas.com)

Molecular modelling of SOP1247 (LHS) and QN-
302 (RHS) bound to a representative G4. the 
naphthalene diimide core in both instances is 
stacked upon a G-quartet. The large benzyl-
pyrrolidine group of QN-302 is bound within a G4 
groove, leading to enhanced binding affinity

CM03 SOP1247 QN-302

Poster Presented at 2024 AACR Annual Meetings 12

http://www.proteinatlas.com/


QN-302: a tetra-substituted naphthalene diimide derivative is a potent binder to quadruplex (G4) sequences in the promoter regions of cancer genes, with 1-2 nM anti-proliferative 

activity in human pancreatic cancer (PDAC) cell lines. QN-302 has significant anti-tumor activity in xenograft, orthotopic and genetic (KPC) models of PDAC.

      Our approach to G4 drugs has been to (i) optimize G4 affinity in a panel of G4s, (ii) find and optimize hits in a cell panel for the disease of interest, (iii) optimize pharmacological 

properties (iv) demonstrate in vivo activity (v) use whole-genome RNA-seq to find down-regulated genes, relate to G4 activity (vi) deduce key targets for drug

      We report here on the major gene targets for QN-302 in PDAC

The pan-quadruplex drug QN-302 selectively down-regulates key pathway targets in pancreatic 
cancer cells that are up-regulated in human pancreatic cancer 

QN-302 is bio-available and well tolerated at therapeutic doses in animal models. It is being developed by Qualigen Therapeutics Inc and is currently undergoing Phase 
1 clinical evaluation as an anticancer drug for advanced, metastatic solid tumors. It was granted Orphan Drug status for PDAC by the FDA in January 2023.

Expression changes, from RNA-seq on MIA-PaCa2 cells, 24 hr drug exposure
PQs - no of putative G4s in gene: PPQs – no of putative promoter G4s

Gene Log2FC FC P High/Low Pprotein PQS PPQS ACT VACT

S100P -3.23 9.4 0.08 124/52 0.0002 60 8 Y Y

CX3CL1 -2.91 7.5 0.04 62/114 0.026 5 2 Y Y

CLIC3 -2.77 6.8 0.07 140/36 0.008 6 3 ? Y
NTN4 -2.46 5.5 0.015 129/41 0.0001 13 4 N Y
SLC19A1 -2.27 4.8 <<0.0001 138/38 0.29 38 4 ? ?
KRT16 -1.98 3.9 0.0016 140/36 0.0000

1

2 1 N Y

PRDM16 -1.91 3.8 <<0.0001 140/36 0.052 260 5 ? ?
RTN4R -1.87 3.7 <<0.0001 43/123 0.012 28 3 N Y
GLI1 -1.84 3.6 0.011 53/133 0.085 15 4 Y Y
MAPK11 -1.72 3.3 <<0.0001 85/91* 0.005* 18 6 Y Y
HSPA1A -1.15 2.2 0.0001 65/111 0.008 3 1 Y Y

S100P a Ca-binding protein involved in migration/metastasis in PDAC, binds to and inactivates p53.
CX3CL1 a chemokine involved in pancreatic cancer cell migration and viability.
CLIC3 a chloride ion channel associated with metastasis in pancreatic cancer.
NTN$ a laminin family member that inhibits senescence.
SLC19A1 the folate transporter gene, up regulated in several cancers.
KRT16 a keratin associated with cancer cell motility and metastasis.
PRDM16 a transcription factor that suppresses TGF-β signaling.
RTN4R a protein that regulates AKT signaling and enhances cancer cell proliferation. 
GLI1 a transcription factor, a key effector of the Hedgehog pathway, a validated anticancer target in 
PDAC.
MAPK11, a mitogen-activated protein kinase involved in pathway regulation and cancer cell 
proliferation.
HSPA1A, the HSP70 protein, associated with 20 different cancers. 

Gene 
Log2FC

QN-302 + 
MIA-PaCa2S

FC P
No drug

MIA-PaCa2
Log2FC [GR-GS]

FC P

S100P -3.23 9.4 0.08 2.93 7.6 0.15
GLI1 -1.84 3.6 0.011 3.60 12.1 0.006

QN-302

Promoter sequence of GLI1 (-499 to +1), with plausible predicted G4 sequences 
shown boxed. Biophysical studies in progress to validate the G4 (Waller et al, UCL)

TTCTCGGTTGAACTTCTCCCCCTGCCCCGCAATATTTTCCTCAATCTGGTTGTCGGGGCC

TCTTTGGGGCCAGCCGATCCAGAAATCCAAGCCGGGATTTAGTACTCACCAACAGCAGCG

TGTTCAGCCGGGGCGGGGGGGGGGGCGTAAGCAGTATAGGGTCCCTCAAGGGAGGGGGAG

GATCCTGGGGGTCCTGGGGGTGCAATAAGCCCGGCACCCCTTCTCTTGCTTCCAGCTACC

CCGCCTCATCCTCCAGAACGGCAAGAGGGAGGGAAATAGAAGGGAGGTGAGGGGCGAGCG

GGAAGAGCGGCGGCGCGCCAGCGGCTGGAGAGAGAAAAAGTTTTTGCAAAAGGGAAAAAA

AAAGTTTGCGCTTCTCGCGGGTGGTCCGGGCTTGCGGCCCGGCGGGCTGGGCCGGCGGGA

GGGCTGGGGGCCAGGTTGGGGGGGTGGGGGTGGCATCGAGGCTGCGCTGCCGTGGCCCTC

TCCGCCCCCCCTCCCCACCGC

Poster Presented at 2024 AACR Annual Meetings 13
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The pan-quadruplex drug QN-302 targets up-regulated genes in pancreatic 

cancer and in other cancer types and correlates with poor prognosis  

QN-302 is currently undergoing Phase 1 clinical evaluation as an anticancer drug for advanced, metastatic solid tumors. It was granted Orphan 
Drug status for PDAC by the FDA in January 2023. Dosing started in Nov 2023.

Expression changes in MIA-PaCa2 cells, 24 hr drug exposure, as 
log2FC, FC, together with P values
High/low are numbers of cancer patients in each category with high 
or low expression of a given gene, together with P values, taken from
www.proteinatlas.com 

Gene Log2FC FC P High/Low Pprotein

S100P -3.23 9.4 0.08 124/52 0.0002
CX3CL1 -2.91 7.5 0.04 62/114 0.026
CLIC3 -2.77 6.8 0.07 140/36 0.008
NTN4 -2.46 5.5 0.015 129/41 0.0001
SLC19A1 -2.27 4.8 <<0.0001 138/38 0.29
KRT16 -1.98 3.9 0.0016 140/36 0.00001
PRDM16 -1.91 3.8 <<0.0001 140/36 0.052
RTN4R -1.87 3.7 <<0.0001 43/123 0.012
GLI1 -1.84 3.6 0.011 53/133 0.085
MAPK11 -1.72 3.3 <<0.0001 85/91* 0.005*

S100P a Ca-binding protein involved in migration/metastasis in PDAC, binds to and 
inactivates p53.
CX3CL1 a chemokine involved in pancreatic cancer cell migration and viability.
CLIC3 a chloride ion channel associated with metastasis in pancreatic cancer.
NTN$ a laminin family member that inhibits senescence.
SLC19A1 the folate transporter gene, up regulated in several cancers.
KRT16 a keratin associated with cancer cell motility and metastasis.
PRDM16 a transcription factor that suppresses TGF-β signaling.
RTN4R a protein that regulates AKT signaling and enhances cancer cell proliferation. 
GLI1 a transcription factor, a key effector of the Hedgehog pathway, a validated anticancer 
target in PDAC.
MAPK11, a mitogen-activated protein kinase involved in pathway regulation and cancer 
cell proliferation.

Heat map of the relative expression of each of the 10 top PDAC-QN-302 genes in 17 different human cancers, estimated 
from anonymized human data in www.proteinatlas.com. Dark red: high over-expression, dark blue under-expression

The prevalence of each gene shows wide variation. GLI1 is highly over-expressed in the majority of liver, renal, stomach, thyroid 
urothelial and PDAC patients, but not in breast or lung, suggesting that QN-302 may be most effective in the former group of 
cancers.  These last two do not appear to have significant over-expression of the majority of the 10 PDAC-QN-302 genes.
This data suggests that QN-302 may have a role in the treatment of several cancers in addition to PDAC

QN-302: a tetra-substituted naphthalene diimide derivative is a potent binder to quadruplex (G4) sequences in the promoter regions of cancer genes, with 1-2 nM anti-

proliferative activity in human pancreatic cancer (PDAC) cell lines. QN-302 has significant anti-tumor activity in xenograft, orthotopic and genetic (KPC) models of PDAC

We report here on the expression patterns of the QN-302 PDAC genes in a broad panel of human cancer types 

Poster Presented at 2024 AACR Annual Meetings 
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Primary Objective: 
Safety, Tolerability, 

Recommended Phase 2 Dose 
(RP2D)

Study Design:
Open-label, multicenter, dose-

escalation and expansion, safety, 
pharmacodynamics, 

pharmacokinetics

Dosing:
Single agent, once-weekly IV, 3 

weeks on, 1 week off (3+3)

Phase 1a Dose Escalation

QN-302 for potential treatment of 
advanced metastatic solid tumors

(all-comers)

Dose 1

Day 1
Dose 2

Day 8

Dose 3

Day 15
End

Day 28
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Phase 1a study evaluates ctDNA, S100P, and CX3CL1 biomarkers 
with up to 24 patients expected to be dosed by year-end 2024*

*subject to funding

QN-302: Phase 1 Clinical Study



QN-302: a novel tetra-substituted naphthalene diimide derivative invented and initially developed at University College London, is a potent binder to quadruplex (G4) sequences in the promoters of cancer genes, with 1-2 nM anti-proliferative activity in human pancreatic 

cancer (PDAC) cell lines. QN-302 has significant anti-tumor activity in xenograft, orthotopic and genetic (KPC) models of PDAC and retains high activity in gemcitabine-resistant PDAC cell lines. The cancer-related genes down-regulated by QN-302 action are described 

elsewhere at this meeting (see abstracts # 576, 3350, 5928). The drug is bio-available and well tolerated at therapeutic doses in the various animal models

 

QN-302 is being developed by Qualigen Therapeutics Inc. It was granted Orphan Drug status for PDAC by the FDA in January 2023 and granted IND clearance in August 2023 by the FDA for phase 1 clinical trial in advanced or metastatic solid tumors. This trial is being 

conducted at several cancer centers in the USA. In this first-in-human Phase 1 dose-finding study, QN-302 is being given once a week, intravenously over 60 min, on Day 1, Day 8, and Day 15 of a 28-Day cycle. The study uses a standard oncology 3+3 dose escalation design, 

with enrollment of 3 patients per cohort and expansion to 6 patients in the event of a DLT. Five patients have been enrolled to date in the trial, two with colorectal adenocarcinoma as their primary cancer. Both were subsequently withdrawn from the trial, due to non-QN-302 

issues (Grade 2 anemia: disease progression). One completed one cycle of QN-302 with no serious adverse effects (SAE).

                                                                  We present below data on the three PDAC patients in the trial to date, all of whom have been/are on low-dose QN-302

                                                                            No DLTs or SAEs have been reported to date, so dose escalation, currently 100% per cohort, is now underway

Early clinical experience with a novel first-in-class G-quadruplex 

experimental anti-cancer drug

Patient #101-001: Male, dob 1960, at START MidWest
Primary Diagnosis: Pancreatic Adenocarcinoma
Stage/ TNM classification: IIB. Site of metastatic lesion(s): Lung
Chemotherapy: FOLFIRINOX, Gemcitabine and Capecitabine
Last therapy received: Gemcitabine last dose 8/24/23
QN-302 dose 1.67 mg/1 x weekly
Date of C1D1: 11/1/23            Date of C2D1: 11/29/23
Post C2D1 scan showed stable disease
Date of C3D1: 12/27/23          Date of C4D1: 1/24/24
Four cycles completed, Last dose 1/31/24 – EOT1 2/7/24
Toxicity: grade 1 dizziness, nausea: grade 2 hemorrhoidal 
hemorrhage, postnasal drip, dry skin; probably related to QN-302
Dyspnea grade 1 unrelated to QN-302 
Patient reported good quality of life, “playing pickleball regularly”.
Post C4 scan showed lung metastasis and disease progression. 
Patient was withdrawn from study 3/1/2024 after 4 months of 
stable disease.

Patient #101-004: Female, dob 1962, at START MidWest 
Primary Diagnosis: Pancreatic Adenocarcinoma
Stage/ TNM classification: IV
Site of metastatic lesion(s): Liver
Chemotherapy: FOLFIRINOX, Oxaliplatin, Gemcitabine, Nab-paclitaxel
Last therapy received: Nab-paclitaxel last dose 1/31/24
QN-302 dose escalated to 3.34 mg/1 x weekly
Date of C1D2: 2/20/24
Patient reported good quality of life
Toxicity: grade 1 fatigue, grade 2 myalgia; probably related to QN-302
After 3 weeks of QN-302 dosing in cycle 1, scan on 3/12/24 showed 
disease progression 
Patient has been withdrawn from study 3/12/24

Patient #102-001: Female, dob 1947, at HonorHealth
Primary Diagnosis: Pancreatic Adenocarcinoma
Stage/ TNM classification: IV. Site of metastatic lesion(s): Lung
Chemotherapy: FOLFIRINOX, Nabplagem-Cisplatin, Abraxane, 
Gemcitabine, Lurbinectedin (Clinical Trial)
Nab-paclitaxel last dose 8/22/2023
QN-302 dose 1.67 mg/1 x weekly
Date of C1D1: 12/14/23        Date of C2D1: 1/11/24 
Date of C3D1: 2/8/24            Date of C4D1: 3/5/24 
Four cycles completed  with no evidence of significant 
progressive disease. Scan on 2/5/24 showed stable disease 
with +13% to RECIST lesions
Patient in clinic on 3/13/24, reported noticing more sensitivity 
to light in the previous week; now wearing sunglasses.
Toxicity: photophobia grade 1
Overall good quality of life and no SAEs reported. In week 
3/11/24 had a rheumatoid arthritis flare, unrelated to QN-302. 
Patient still in the study (3/13/24), 3 months after dosing start

Conclusions to date: for the first five patients QN-302 is overall well-tolerated (no SAE) and they have had a “good” quality of life during 
the dosage period, with some early indications of stable PDAC disease. All PDAC patients had ultimately failed extensive prior therapy.
Dose escalation initiated (patient #101-004) after three patients successfully completed cycle 1 of the initial dose. 
Dose escalation will be continued, with more patients being enrolled in the coming months

16Poster Presented at 2024 AACR Annual Meetings 



Pan-RAS: Protein-Protein Interaction Inhibitors
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RAS: Key Driver for Advanced Solid Tumors

18

• RAS is the most common cancer oncogene, present in more 
than 30% of all cancers*

• Activates mutations in one of the three human RAS gene 
isoforms (KRAS, HRAS or NRAS)

• Acts as a “hub” that activates multiple effectors; blocking any 
single pathway can be ineffective

• Protein-protein interaction inhibitors are designed to prevent 
RAS proteins from binding to their effector proteins

• Pan-RAS compounds inhibit growth in vitro across multiple cell 
lines exhibiting a range of mutant and hyperactive WT RAS

• Potential indications in advanced solid tumors such as 
pancreatic, colorectal and lung

A Pan-RAS approach may overcome KRAS G12C 

resistance that affects depth and duration of responses

*NCI Ras Initiative
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RAS: Mutant Prevalence By Cancer Type

Source: M Hoffmann, D Gerlach, S Misale, M 

Petronczki and N Kraut, Cancer Discov. 2022
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Qualigen has a portfolio of Pan-RAS inhibitors upstream 

of KRAS mutants including G12C and G12D

*CRC=Colorectal Cancer; PDAC= Pancreatic Ductal Adenocarcinoma; 

LUAD= Lung Adenocarcinoma; IDC= Invasive Ductual Carcinoma; 

STAD= Stomach Adenocarcinoma; EAC/GEJC= Esophageal 

adenocarcinoma/gastroesophageal junction adenocarcinoma
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Pan-RAS: Potent Antitumor Activity in Mouse Xenograft
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MiaPaca-2 (K12C) pancreatic adenocarcinoma cells

Treatment with Pan-RAS inhibitors showed comparable antitumor activity versus 

AMG510 in  MiaPaca-2  mouse xenograft model when administered orally

Dose regimen: 

qd, 21 days

MiaPaca-2 Mouse Xenograft

Abstract Published at ASCO 2022 Annual Meeting Proceedings
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AMG-510 (30 mg/kg)
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Data generated from University of Louisville
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Pan-RAS: Inhibition of Colony Formation in 3D Assay
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Data generated from University of LouisvilleAbstract Published at ASCO 2022 Annual Meeting Proceedings

Cell line Genetics Tissue IC50

Mia-Paca-2 KRAS G12C Pancreatic 500 nM

Panc-1 KRAS G12D Pancreatic 500 nM

S462.TY NF1 MPNST 500 nM

Parent has IC50 > 5 μM

Pan-RAS #1 has IC50 ~ 0.5 μM

Pan-RAS #2 has IC50 < 0.1 μM

Pan-RAS inhibitors bind to mutant KRAS at low micromolar 

concentrations and inhibit colony formation in 3D assay 

Pan-RAS compounds bind mutant KRAS (MST assay)

Clonogenic assays

Parent Pan-RAS #1   Pan-RAS #2 

0.5 uM  

Pan-RAS 

#1

Pan-RAS 

#2
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Pan-RAS: Co-Treatment Reverses Effects of KRAS G12D 
Resistance

Poster Presented at ASCO 2023 Annual Meeting

Reversal of MRTX1133 resistance when used in 

combination in an MRTX1133 resistant cell system

Data generated from University of Louisville

Parental Panc-1 Cells 
(KRAS G12D)

MRTX-Resistant Panc-1 Cells

Pan-RAS Co-Treatment Reverses Effects of 

MRTX1133 Resistance • Soft agar assay indicating that the combination of Pan-
RAS inhibitors and established G12D (MRTX1133) RAS 
inhibitors synergize to block anchorage-independent 
growth of pancreatic cancer cells

• Qualigen compounds inhibit AKT and potential Ral 
while MRTX inhibits MAPK, the combination of which 
shows inhibitory effect in this cell system
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Novel Direct Pan-RAS inhibitors

Abstract

RAS is the most frequently mutated oncogene in human cancer and may drive between 20-30% of all human 
tumors, including ~ 90% of pancreatic cancers.  In addition, many tumors can be driven by RAS in the absence of 
a structural mutation in a ras oncogene. as loss of negative regulators, such as the tumor suppressor NF1, is 
also common. We have used an in silico screening approach to identify compounds from a large drug-like 
library that had the potential to bind to a groove in the surface of RAS that is present when RAS is in the correct 
conformation to bind to its effector RALGDS. We then used a semi-high throughput 3D growth inhibition assay 
on multiple RAS driven cancer cell lines to identify potential “hits”.  The selected compounds were counter-
screened for the 2D growth inhibition and those that preferentially suppressed growth in 3D were considered 
the most likely RAS specific candidates.  This is because RALGDS inactivation impairs 3D but not 2D growth.  
Further studies confirmed the agents designated RAS-F compounds could inhibit the formation of a complex 
between RAS and its effector RAF. Moreover, they show selectivity for the inhibition of RAS driven tumor cell 
systems over RAF driven tumor cell systems. Iterative Medicinal Chemistry followed by 3D/2D growth assays 
have resulted in the identification of enhanced activity variants of the original compound with over 600 
compounds now synthesized and tested.  Using orthologous assays, we have shown they directly bind mutant 
K-RAS.  The newest variants exhibit sub-micromolar Kds for certain RAS mutant forms.  The agents inhibit all 
three main RAS signaling pathways (RAF/MAPK, PI3K/AKT, RALGDS/RAL) in transient experiments.  NMR 
analysis of the agents in complex with K-RAS12D has now been performed.  The results support the model of 
drug binding in the proximity of the effector loop and changing the structure of the core effector binding 
domain as well as allosteric effects on switch II.    Xenograft studies have shown the agents are active in vivo 
against multiple models of RAS driven human cancer, including cell lines and primary tumor xenografts (PDX).  
Several of the compounds are orally available.  Measuring BUN and AST levels in the treated animals after the 
last drug injection showed no significant toxic effect on Liver or kidney function.  hERG screens are 
negative. The agents bind to a separate region of RAS compared to the commercial compounds MRTX1133, 
AMG510 and BI-2852.  MST binding studies confirm these agents and RAS-F compounds can bind to RAS at the 
same time.  This suggests there is the potential to co-operate and to overcome resistance to single agents.  
Indeed, we observe co-operative inhibition of colony formation when the drugs are used in combination and 
synergistic effects in a MRTX1133 resistant cell line.  Analysis of the mechanism of co-operation shows that 
RAS-F suppresses AKT and RAL signaling pathways that AMG510 does not.  Thus, the combination of RAS-F and 
AMG510 (Sotorasib) gives a complete interdiction of RAS signaling.   In vivo combination studies are currently 
underway. Funding: : NIH 5U01HL127518-03 (GJC), Kentucky Lung Cancer Research Program (GJC), Qualigen 
Therapeutics LLC.

Results

Introduction

Direct inhibition of RAS, once thought impossible, is now a practical reality.  However, current clinical agents are specifically 

targeted to a particular K-RAS mutation and suffer problems with resistance.  

A more broad-based inhibitor may help resolve these issues.   Our agents act as Pan-RAS inhibitors and can interfere with K-

RAS, H-RAS and N-RAS activity and signaling.  They act on both mutant and wild type RAS.  They do not appear to be 

particularly toxic in vivo, probably because they do not suppress all RAS signaling at the doses administered.  This suggests 

there is a viable window for Pan-RAS inhibitors in patients.  As the agents can act on deregulated wild type RAS driven 

tumors, they have a broad application to cancers not usually associated with RAS, such as certain classes of Ovarian and 

Breast, as well as the well-known NF1 loss driven MPNST tumors.  

 Drug Combination studies with K-RAS 12C and K-RAS 12D specific agents show the potential for synergistic interactions and 

demonstrate that the combination of RAS-F and AMG-510 is superior in suppressing all RAS signaling activity.  We are about 

to commence in vivo co-operation studies.  We have also examined the effects of combination on drug resistant cell lines 

and see evidence of co-operation.  Therefore, our agents have potential as single agents and as well as in combinations with 

other anti-RAS drugs.

1. RAS-F compounds are direct PAN-RAS inhibitors that inhibit K. H and N-RAS.

2. They act by disrupting the effector domain structure and preventing RAS effector interactions.

3. They are active in vivo against RAS driven tumor systems including PDX with no overt toxicity.

4. Some are oral available.

5. They can co-operate with other anti-RAS agents to enhance activity and overcome resistance.

FIGURE 1: A novel class of direct pan-RAS inhibitors  
TOP:  NMR analysis of amino acid residues of KRAS12D affected by the 
binding of one of the RAS-F class of direct RAS inhibitors.   Binding sites 
of a series of commercial inhibitors are illustrated as a comparison.  
RAS-F compounds are predicted to bind close to the switch I effector 
loop and induce  shifts in residues in the switch I and switch II regions.
BOTTOM:  RAS-F compounds are  sub-uM pan-RAS binders.

Figure 5:  RAS-F compound co-operate with commercial KRAS-12C and K-
RAS12D inhibitors.
TOP:  Soft agar assays using a combination of RAS-F compound and AMG-510 
(MiaPaca-2) or MRTX1133 (Panc1) show a co-operative effect.  
MIDDLE:  Signaling analysis shows RAS-F compound suppress the PI3K 
signaling pathway 9AKT and S6K)  which AMG-510 does not.
BOTTOM:   MRTX1133 resistant Pancreatic SUIT2 cells (A.M Lowey, UCSD) 
were treated in combination with MRTX1133 and RAS-F compound F3-8-60 in 
soft agar assays.  Colony formation was synergistically inhibited.     

Figure 4:  RAS-F compounds are active in vivo against a variety of RAS driven tumor 
models.
TOP:  two different RAS-F compounds induce a statistically  significant reduction in 
MiaPaCa-2 (KRAS12C) tumor growth when administered via ip at 40mg/kg once per 
day. N =6.
MIDDLE:  RAS-F compound F3-8-60 suppress the growth of pancreatic (K12V) and 
MPNST (NF1 deficient) PDC tumors when administered orally at 100mg/kg once per 
day. N = >=6.
BOTTOM:  RAS-F compound F3-8-60 has a similar effect to AMG-510 (Sotorasib) 
against MiaPaCA-2 cell tumor growth. N =  8.

Figure 2.  RAS-F compounds suppress the interaction of RAS with its 
effectors and exert RAS specific inhibition of 3D growth.
TOP:  Schematic of RAS signaling showing 3 main pathways.
 MIDDLE:  RAS-F compound reduces the interaction of RAS    . with 
RAF in pull down assays in a mutant RAS cell line.  Cells were treated 
overnight with compound before analysis.
BOTTOM:  RAS-F compounds suppress the 3D soft agar       
growth of RAS dependent tumor cell lines at doses that have no effect 
on a B-RAF (downstream of RAS) driven tumor cells line.

FIGURE 3: RAS-F compounds are pan-RAS inhibitors
TOP:  RAS signaling schematic showing the main three paths
MIDDLE: RAS-F compound F3-8-60 inhibits all three mitogenic signaling 
pathways in MiaPACA-2 cells- using phospho antibodies to measure MAPK 
and PI3K/AKT activation and pull down assays to measure RAL levels.  Cells 
were treated with varying doses of drug for 1 hour before lysis and analysis.
BOTTOM:                                                                                 .      
Left: RAS-F act to suppress 3D growth on K, H and N RAS driven cell lines as 
well as tumor lines driven by loss of function of RAS GAP (NF1).
 Right:  Suppression of MAPK signaling by RAS-F F3-8-60 in N-RAS and H-RAS 
mutant cell lines.

Discussion/Conclusions

Methods
RAS oncogenes are frequently activated by mutations in human cancer, where they act as 

driving elements of the disease.   Mutation rates can range from ~25% of Non Small Cell Lung 
cancers to over 90% of pancreatic cancers.  RAS proteins can also be hyper-activated to drive 
cancer at a significant frequency in the absence of RAS gene mutations when their protein 
regulatory systems are damaged.   Thus, RAS may be the most frequently activated oncoprotein 
in cancer.  We have developed a series of novel, direct, RAS inhibitors with a unique binding site 
on RAS.  The binding of the agents alters the structure of the RAS effector loop and blocks the 
association with RAS downstream effectors.  

 We used in silico library screening followed by Medicinal Chemistry optimization to develop 
the compounds.  We have validated the agents using Microscale Thermophoresis and NMR to 
quantify binding to recombinant RAS protein.  We have used mutant and wild type RAS driven 
tumor cell lines  in 3D growth and protein-based RAS signaling assays to quantify and 
characterize the action of the family of inhibitors.  We have used xenograft assays to 
demonstrate compound anti-tumor activity in RAS driven cell lines and PDX systems. 

We have identified compounds that can bind mutant and wild type K, H, N and M-RAS.   We 
can suppress the association of mutant and wild type RAS protein with its effector RAF-1 in 
treated cells.   The compounds can suppress 3D growth of mutant or wild type RAS driven tumor 
cell lines and repress tumor development in vivo. The compound family bind to a different site 
than either clinical agent AMG-510 (K-RAS G12C specific) or MRTX-1133 (K-RAS G12D specific).  
They exhibit distinct RAS signal inhibition patterns compared to these agents.  They can also co-
operate with the clinical agents and reduce drug resistance effects.

In-silico Drug Screening: Computer-based drug design was used to identify 
small molecules with the potential to bind and inhibit RAS. Binding was 
confirmed by MST, AUC and NMR.   
In vitro Bioassay to detect anti-tumor activity:  3D soft agar assays were used 
on multiple RAS driven cell line systems to confirm anti-tumorigenic phenotype 
activity.  This included mutant K, H and N-RAS cell lines as well as cell lines 
driven by deregulation of RAS due to loss of function of the NF1 RAS GAP.    
Signaling Assays: Cells were treated with RAS-F compound for 1 hour, lysed and 
immunoblotted to determine effect on RAS effector signaling proteins. RAL 
Pulldown Assay was performed to determine effect on RAS/RAL signaling.
In-vivo assay: NSG mice were subcutaneously injected with 1 x 106 tumor cells, 
randomized, and drug treatments commenced when tumor reached between 1-
200 mm3 in volume.  Tumors were measured by caliper every three days.  PDX 
were acquired from Jackson Laboratories or the Johns Hopkins 
Neurofibromatosis Biobank.  Tumors were  dissected and implanted 
subcutaneously under a skin flap.  They were then randomly assigned to a study 
group and treated with drug or carrier every day after reaching between 100-
200 mm3 in volume. 

Poster Presented at 2024 AACR Annual Meetings 
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In Summary 

• Early Clinical-stage therapeutics company developing platform treatments for rare adult 
and pediatric cancers with potential for Orphan Drug Designation

• QN-302, G4-selective transcription inhibitor for potential treatment of G4-targeted tumors 

• Pan-RAS platform for potential treatment of RAS-driven advanced solid tumors

• Partnerships: Leveraging commercial and academic relationships 

• Prominent investigators at University College London and University of Louisville

• Entered into Co-Development Agreement with Marizyme, Inc. in April 2024 for 
commercialization of Marizyme’s Duragraft vascular conduit solution

• Value: Comprehensive global portfolio of in-house and in-licensed intellectual property



Michael S. Poirier  
Chief Executive Officer, Chairman

• Founded Qualigen in 1996
• Previous operations, marketing and commercialization in key roles 

at Abbott, Sanofi Pasteur and Ashirus Technologies
• Officer in the United States Navy,  assigned to the US Atlantic

Fleet

Christopher Lotz
VP, Chief Financial Officer

• Joined Qualigen in 2002
• Previously held financial leadership roles at rapidly growing 

companies in the software, manufacturing and media industries
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