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Before we begin, I would like to remind you that my comments and responses to questions reflect my 
views only and are not necessarily those of Nurix, Nurix’s management team or Nurix’s board of 
directors. 
 
Moreover, my comments and responses are made only as of today, and may include statements related 
to Nurix, Nurix’s product candidates and Nurix’s business that are forward-looking statements under the 
federal securities laws. Actual results may differ materially from those contained in or implied by these 
forward-looking statements due to risks and uncertainties associated with Nurix’s business. For a 
discussion of the material risks and other important factors that could impact Nurix’s actual results, 
please refer to Nurix’s SEC filings, which can be found on the Nurix website. 
 
Finally, any statements I may make about Nurix, Nurix’s product candidates and Nurix’s business are not 
intended to contradict or modify Nurix’s existing public disclosures.  

 



Cytokines (1728) and Bispecific (216) Clinical Trials 
for Cancer clinicaltrials.gov  

https://www.fda.gov/media/123313/
download Activating and non-
activating (The minimum anticipated 
biological effect level-MABEL dose)

https://www.fda.gov/media/123313/download
https://www.fda.gov/media/123313/download




Classes Of Bispecific Antibodies In Cancer
Immunotherapy

Based on the types of biological targets and modes of 
action, bispecific immunotherapies can be divided into 
three main categories:
(1) Cytotoxic effector cell redirectors, including

(a) T-cell redirectors
(b) NK-cell redirectors

(2) Tumor-targeted immunomodulators
(3) Dual immunomodulators.



Cytotoxic Effector Cell Redirectors



March 2, 2017 N Engl J Med 2017; 376:836-847
DOI: 10.1056/NEJMoa1609783 Chinese 中文翻译

Blinatumomab versus Chemotherapy for Advanced Acute Lymphoblastic Leukemia

https://www.nejm.org/toc/nejm/376/9?query=article_issue_link
https://nejmqianyan.cn/article/yxqyoa1609783?sg=AbW1NGsHw3NxPd6F
https://nejmqianyan.cn/article/yxqyoa1609783?sg=AbW1NGsHw3NxPd6F
https://nejmqianyan.cn/article/yxqyoa1609783?sg=AbW1NGsHw3NxPd6F


Cytotoxic Effector Cell Redirectors-NK



Immunomodulators



Tumor Targeted Immunomodulators



Dual Tumor Targeted Immunomodulators



Skokos et al., Sci. Transl. Med. 12, eaaw7888 (2020) 8 January 2020
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General properties of cytokines
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General Properties Of Cytokines



General Properties Of Cytokines



General properties of cytokines



General Properties Of Cytokines



Role of Cytokines in Promoting Cancer (Dranoff Review)



Clinical 
Administration 

of Cytokines 
(Dranoff)



γ

IL23
IL27
IL35

And IL-4 and IL-9 (mast cells)

STAT4



Cytokine Brand name Status Indication Year  of 1st FDA 
Approval 

IL-2 Proleukin Approved Cancer 1992

IL-11 Neumega Approved Thrombocytopenia 1994

EPO Epogen Approved Anemia 1989

GCSF Neupogen Approved Myelosuppression from chemo 1991

GM-CSF Leukine Approved Myelosuppression from chemo 1991

IFN- Intron-A Approved Hepatitis, Cancer 1991

IFN-b Betaseron Approved Multiple sclerosis 1993

IFN-g Actimmune Approved Granulomatosis 1990

IL-7 Clin dev Cancer, anti-viral

IL-10 Clin Dev Cancer, anti-inflammatory

IL-12 Clin dev Cancer, anti-viral

IL-15 Clin dev Cancer

IL-21 Clin dev Cancer

Cytokines are medically relevant endogenous 
small (~15kDa) proteins

Cytokine-based therapies in human disease

Baldo, 2018 Drug 
Safety



IL23 Promotes Tumor Growth
May 2006



The Beginning of Molecular Therapeutics - 1978

But Cantell and the Finnish Red Cross, now producing 250 billion units 
(5,285 quarts) a year, have provided the great bulk of pure interferon 
used for clinical studies on humans, including a $2 million batch bought 
last year by the American Cancer Society. “Production is the bottleneck,” 
says Cantell, who finds it “stupid and irritating” that until recently 
nobody else has tried to produce the substance in large-scale volume.
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E1684: IFN vs Observation**
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E1684, E1690, and E1694: Durable and significant Impact upon relapse-free * and 
overall survival** 

Time Interval (Years)
0-2 2-4 4-6 6-8 8-10 10-12 12-14 14-16

Observ. 89/140 12/51 3/39 0/35 1/32 1/29 0/15 0/3
IFN 73/146 14/68 3/53 1/50 2/48 2/44 0/31 0/10

(No. events/No. at risk)

Kirkwood. Clin Cancer Res. 2004;10:1670; Wheatley, Ives et al., 2007, 2008

Time Interval (Years)

(No. events/No. at risk)

Time Interval (Years)

(No. events/No. at risk)

HR=1.38                        
P2=0.02

HR=1.24
P2=0.09

HR=1.33
P2=0.006

Meta-analysis of all trials of IFN confirm RFS and  OS impact



Interferon Alpha
• IFNa and Peginterferon alpha 2b are approved as adjuvant treatment for patients 

with completely resected stage III or IV high-risk melanoma 
• Adjuvant in Melanoma (Kirkwood/ECOG); On February 15, 2019, the Food and 

Drug Administration approved pembrolizumab (KEYTRUDA, Merck) for the 
adjuvant treatment of patients with melanoma with involvement of lymph 
node(s) following complete resection. 

• First-line treatment for patients with mRCC (alfa-2a, and alfa-2b in combination 
with bevacizumab),

• AIDS-related Kaposi’s sarcoma (alfa-2b), follicular lymphoma (alfa-2b), HCL (alfa-
2a, alfa-2b), chronic myelogenous leukemia (Philadelphia chromosome-positive 
alfa-2a),

• Condyloma acuminata (alfa-2b), and cervical intraperitoneal neoplasms (alfa-2b) 
(Gutterman and others 1980; Kirkwood and Ernstoff 1984; Windbichler and 
others 2000).

• Pegylated for Hepatitis 
• Hairy cell leukemia (BRAF mutant; purine analogues)



Interferon-gamma (IFN-γ)
• Only type II IFN
• Produced mainly by NK cells and T lymphocytes
• Works primarily as an immunomodulator

• 100-10K x more active than Type I interferons
• Functions

• Regulate MHC expression
• Activates differentiation and function of phagocytes
• Augments interactions between macrophages and T-

cells
• Key role in regulating T-cell subsets to determine the 

type of immune effector function during a specific 
immune response

Farrar, Schreiber. Annu. Rev. Immunol. 1993



SOUNDS LIKE A 
GREAT ANTI-CANCER 

DRUG!!!!

FAILED!!!!!



Cytokines IFNα, IL-1, IL-2, IL-4, IL-7, IL-10, IL-12, IL-15, IL-18, IL-21, IL-
24….IL-41 

• IL-2 Discovered in 1976 and 
described as a protein that 
stimulated growth of T cells1

• Jurkat IL-2 in 1983 [Lotze]
• Recombinant IL-2 first cloned in 

19831

• First phase I studies of rIL-2 in 
malignant disease in 19842 

• Phase II clinical trials began in 19853

1. Atkins MB, Lotze MT et al. J Clin Oncol. 1999:17;2105-2116.
2. Lotze MT et al J Immunol.  1985;134:157-166
3. Atkins MB et al. J Clin Oncol. 1986;4:1380-1391

http://en.wikipedia.org/wiki/Image:IL2_Crystal_Structure.png


High Dose IL-2 Immunotherapy

• Approved in patients with 
melanoma and kidney cancer.

• Significant ‘toxicity’.
• Associated with ‘cytokine storm’.
• iNOS blockers,  sTNF-R or     IL

-1Ra have yielded limited 
reduction in side effects.

• IL-2 treatment is associated with 
a ‘systemic autophagic 
syndrome’ and temporally 
limited tissue dysfunction.

AR. Chavez, X Liang, MT Lotze.  
Ann. N.Y.Acad.Sci.1182:14-27 (2009)

Baseline

After Treatment



Dupont 1983
Taniguchi, N
Roche 9/84
Cetus-PEG
Chiron
Novartis
Prometheus
Nestle
Clinigen

Return of 
Jonah
John 

Wehrle
1980 

Paging Dr. Crick
John Wehrle 



CD56bright NK expansion

Ultra-low dose IL-2 expands regulatory T cells and NK cells 
in healthy donors

Ito S, Bollard C et al. Mol Ther. 2014; 22: 1388

Increased Treg suppression

Tregs expansion

Enhanced IFNg production in NK



• Ultra low dose IL-2 
• Expands Tregs and NK cells 
• Effective for steroid refractory GVHD 
• Has been used for GVHD prophylaxis in matched donor 

SCT 

• Quality and quantity of regulatory Treg and NK cells 
impact haplo-SCT outcomes

ULD IL-2 for GVHD prophylaxis: rationale 
 

Koreth et al. N Engl J Med 2011; 365: 2055, Koreth et al. Blood 2016; 128: 130 
Kennedy-Nasser, Ito S et al. Clin Cancer Res 2014; 20: 2215



Atkins MB, Lotze MT, et al. J Clin Oncol 1999

OR: 16% (33 pts)

PR: 10% (26 pts)

CR: 6% (17 pts)

The Hallmark of IL-2 Therapy 



Renal Cancer Response Rate=25% (n=118)
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         Dr. Larry Kwak 

Dr. Doug Schwartzentruber 

May 27, 2010 — Two white-coated cancer researchers are among the luminaries 
picked for TIME magazine's 2010 list of the 100 most influential people in the 
world. Larry Kwak, MD, PhD, and Doug Schwartzentruber, MD, FACS, join 
Sarah Palin, James Cameron, Steve Jobs, & Lady Gaga on this year's 
"influentials" list.

Melanoma
gp100 2092M 
+IL-2

BiovaxID 
patient-specific 
vaccine for 
follicular 
lymphoma 



N Engl J Med 2011; June 2; 364:2119-27





N Engl J Med 363;14 Nejm.Org 1324 September 30, 2010



The Strange Immunobiology of RCC
RESPONSE INTEFERON α IL- 2 CTLA4 AB PD-1 AB TIL

MELANOMA + +++ ++ ++ ++++

RCC + +++ ++ ++ -

1: Lotze MT, Maranchie J, Appleman L. Inhibiting autophagy: a novel approach for the 
treatment of renal cell carcinoma. Cancer J. 2013 Jul-Aug;19(4):341-7 
2: Romo de Vivar Chavez A, de Vera ME, Liang X, Lotze MT. The biology of IL-2 
efficacy in the treatment of patients with RCC. Med Oncol. 2009; 1:3-12. 
3: Bernhard H, Maeurer MJ, Jäger E, Wölfel T, Schneider J, Karbach J, Seliger B,  
Huber C, Storkus WS, Lotze MT, Meyer zum Büschenfelde KH, Knuth A. Recognition 
of human RCC and melanoma by HLA-A2-restricted CTL is mediated by shared 
peptide epitopes and up-regulated by IFNg. Scand J Immunol. 1996;44:285-92.
4: Maeurer MJ, Martin DM, Castelli C, Elder E, Leder G, Storkus WJ, Lotze MT. Host 
immune response in RCC: IL-4 and IL-10 mRNA are frequently detected in freshly 
collected TIL. Cancer Immunol Immunother. 1995 Aug;41(2):111-21. 
5: Spencer WF, Linehan WM, Walther MM, Haas GP, Lotze MT, Topalian SL, Yang 
JC, Merino MJ, Lange JR, Pockaj BA, et al. Immunotherapy with IL2 and IFNα in 
patients with metastatic RCC with in situ primary cancers. J Urol. 1992 147(1):24-30. 
6: Rosenberg SA, Lotze MT, Muul LM, et al. Observations on the systemic 
administration of autologous lymphokine-activated killer cells and recombinant IL-2 to 
patients with metastatic cancer. N Engl J Med. 1985 Dec 5;313(23):1485-92. 
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D50 in 29 Advanced Renal Cancer Patients 
Treated with High Dose Interleukin 2 (IL-2) 
and Hydroxychloroquine Associated with 

Clinical Response

3CR, 3PR



NKTR-214 (CD-122-biased agonist) plus nivolumab in patients with advanced solid tumors: Preliminary phase 1/2 results of PIVOT

Presented By Adi Diab at 2018 ASCO Annual Meeting



NKTR-214 Background: Harnessing the IL-2 Pathway to Increase TILs

Presented By Adi Diab at 2018 ASCO Annual Meeting



Stage IV IO-Naïve 1L Melanoma Dose Escalation Cohort (N=11)<br />Deepening of Responses Over Time

Presented By Adi Diab at 2018 ASCO Annual Meeting



IOV-3001 is an engineered IL-2 CDR graft which targets 
IL2R beta-gamma-expressing cells and limits IL2R alpha-
beta-gamma-dependent Treg activation. The protein has 
an improved half-life leading to a better exposure while 
minimizing Cmax possibly reducing the side effects 
associated with IL-2 protein. Iovance will focus on GMP 
manufacturing of IOV-3001 during 2020 and may initiate 
IND-enabling activities as early as 2021. 



Interleukin 7 (IL-7)

• Required for T cell development (lymphoid precursor to 
memory T cell) and peripheral T cell homeostasis.

• Enhances T cell reconstitution in HSCT recipients in mouse 
models (increased thymopoiesis and homeostatic 
proliferation of transferred and de novo generated mature T 
cells, and decreased peripheral T-cell apoptosis).

• Dose-dependent expansion of CD4+ and CD8+ T cells in 
initial clinical trials (patients with solid tumors or HIV 
infection).

Alpdogan et al, Blood 2001;98:2256-226; Alpdogan et al, J. Clin. Invest. 2003; 112:1095–1107; Rosenberg et al, J 
Immunother 2006;29:313–319; Sportes et al, J Exp Med 2008; 205: 1710-1714; Levy et al, J. Clin. Invest. 2009; 119:997–
1007; Sereti et al, Blood 2009: 113:6304-6314; Sportes et al, Clin Cancer Res 2010; 16: 727–735. 

Perales, CITN Investigator Meeting – Nov 2013



Alpdogan et al, Blood 2001;98:2256-226

Alpdogan et al, J. Clin. Invest. 2003; 112:1095–1107.
Perales, CITN Investigator Meeting – Nov 2013



Phase I evaluation of intravenous recombinant 
human interleukin 12 in patients with advanced 
malignancies.

Phase I evaluation of intravenous recombinant human interleukin 12 in 
patients with advanced malignancies.
M B Atkins, M J Robertson, M Gordon, 
M T Lotze, M DeCoste, J S DuBois, J Ritz, A B Sandler, H 
D Edington, P D Garzone, J W Mier, C 
M Canning, L Battiato, H Tahara and M L Sherman
Clin Cancer Res March 1 1997 (3) (3) 409-417

The T1/2 elimination of rhIL-12 was calculated to be 5.3-9.6 h. Biological 
effects included dose-dependent increases in circulating IFN-gamma, 
which exhibited attenuation with subsequent cycles. Serum neopterin rose 
in a reproducible fashion regardless of dose or cycle. There was one partial 
response (renal cell cancer) and one transient complete response 
(melanoma), both in previously untreated patients. 



Durable responses and immune activation with intratumoral electroporation 
of pIL-12 plus pembrolizumab in actively progressing anti-PD-1 refractory 
advanced melanoma: KEYNOTE 695 interim data. SITC 2020
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