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	Item 8.01
	Other Events. 


 
As previously announced by the Company, the Center for Cell and Gene Therapy at Baylor College of Medicine presented data from three abstracts at the 60th American Society of Hematology Annual Meeting between December 1-4, 2018. The Company previously issued a press release on the presentation of such dates on November 27, 2018 and the press release was filed as an exhibit to a Form 8-K on the same date. The presentations include: (i) an oral presentation regarding Safety and Efficacy of Multiantigen-Targeted T Cells for Multiple Myeloma by Premal Lulla, M.B.B.S., Assistant Professor of Medicine at the Center for Cell and Gene Therapy, Hematology-Oncology, at the Baylor College of Medicine.; (ii) a poster presentation regarding Targeting Lymphomas Using Non-Engineered, Multi-Antigen Specific T Cells; and (iii) a poster presentation regarding Adoptive T-Cell Therapy for Acute Leukemia Targeting Multiple Tumor Associated Antigens The studies describe results achieved using multi-tumor antigen specific T cells that were developed at the Baylor College of Medicine in the laboratories of Dr. Ann Leen and Dr. Juan Vera, and exclusively licensed to Marker Therapeutics, Inc. Copies of the presentation and posters are attached hereto as Exhibits 99.1, 99.2 and 99.3, respectively. The presentations are available on Marker Therapeutics website at www.markertherapeutics.com under the caption “Recognition.”
 
The information furnished pursuant to Item 8.01 on this Form 8-K, including Exhibit 99.1, 99.2 and 99.3 attached hereto, shall not be deemed “filed” for purposes of Section 18 of the Securities Exchange Act of 1934, as amended (the “Exchange Act”), or otherwise subject to the liabilities of that section, nor shall it be deemed incorporated by reference into any other filing under the Securities Act or the Exchange Act, except as expressly set forth by specific reference in such a filing.
 
	
	Item 9.01
	Financial Statements and Exhibits.


 
(d) Exhibits.
 
	Exhibit No.
	Description 

	 
	 

	99.1
	2018 ASH Conference Presentation- Safety and Efficacy of Multiantigen-Targeted T Cells for Multiple Myeloma.*

	 
	 

	99.2
	2018 ASH Conference Poster Presentation-Targeting Lymphomas Using Non-Engineered, Multi-Antigen Specific T Cells.*

	 
	 

	99.3
	2018 ASH Conference Poster Presentation-Adoptive T-Cell Therapy for Acute Leukemia Targeting Multiple Tumor Associated Antigens.*


 
*Furnished herewith.
 
 
 
 
SIGNATURES
 
In accordance with the requirements of the Exchange Act, the registrant caused this report to be signed on its behalf by the undersigned, thereunto duly authorized on this 3rd day of December, 2018.
 
	 
	MARKER THERAPEUTICS, INC.
(Registrant)

	 
	 

	 
	BY:
	/s/ Michael Loiacono

	 
	
	Michael Loiacono
Chief Accounting Officer
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Safety and efficacy of multi - TAA - T cells for Myeloma Premal Lulla , Ifigeneia Tzannou , George Carrum , Carlos A . Ramos, Rammurti Kamble , Mrinalini Bilgi , Adrian P . Gee Shivani Mukhi , Betty Chung, Ayumi Watanabe, Manik Kuvalekar , Bambi Grilley , Malcolm K . Brenner, Helen E . Heslop , Juan F . Vera and Ann M . Leen
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Therapy Problems Dexamethasone Infections, osteoporosis Melphalan Immunosuppression, second cancers Thalidomide Neuropathy , Clots, anemia Lenalidomide Clots, anemia, second cancers Bortezomib Neuropathy, viral infections ASCT Immunosuppression, infections Problems with myeloma therapy New therapies needed
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MultiTAA T cells MultiTAA T cell therapy for MM MAGEA4 PRAME Survivin NYESO1 SSX2
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• Simultaneously target multiple TAAs • Target multiple epitopes (CD4 and CD8) within each antigen • T cells with native T cell receptor specificity (non - engineered) Our approach
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MultiTAA - T Cell Generation Activation DC Overlapping pepmixes PBMCs MultiTAA T cells Expansion
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n=20 0% 20% 40% 60% 80% 100% CD3+ CD4+ CD8+ DR+/ CD83+ Profile of MultiTAA - T cells RO+/ 62L+ RO+/ 62L - -10% 0% 10% 20% 30% 40% 50% % Positive cells Phenotype Safety % Specific lysis
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1 10 100 1000 MultiTAA T cell specificity/ polyclonality SFC/2x10 5 PRAME NYESO1 SSX2 MA4 Survivin 1 10 100 1000 10000 100000 # of clones mean = 4,597 clones n=10 Clonal diversity (v  deep sequencing)
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Clinical trial design - Dose escalation (ARM A and B) PRAME/SSX/MAGE/NYESO1/ Survivin - specific T cells : 2 - 4 pts at each level, 2 infusions 14 days apart Dose Level 1 : Day 0 and 14: 5x10 6 cells/m 2 Dose Level 2 : Day 0 and 14: 1x10 7 cells/m 2 Dose Level 3 : Day 0 and 14: 2x10 7 cells/m 2
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• Any patient > 18 yrs with myeloma diagnosis (post completion of at least 1 treatment regimen) Group A: >90 days post autologous or syngeneic transplant Group B: <90 days post autologous or syngeneic transplant Clinical Trial - Eligibility • No lymphodepletion Group B: <90 days post autologous or syngeneic transplant Group A: >90 days post autologous or syngeneic transplant 
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ID Age/G Disease DL Prior Treatments 1 53/M IgG - kappa 1 Bor / Dex  ASCT 6 61/M IgG - kappa 1 RVD  ASCT 7 44/M IgG - kappa 1 CyBorD  ASCT 14 47/M IgG - kappa 2 RVD  ASCT 3* 65/F IgG - kappa 1 RVD  ASCT  CyBorD  Carf /D  ASCT 13 31/F IgG - kappa 2 VD 10 69/F IgG - kappa 2 VD  ASCT  R  Pom / Carf /D 15 70/M IgA - kappa 3 RVD  ASCT  R - vidaza  Pom /D  ibrutinib / Carf  dinaciclib /VD  CyBorD  Daratumumab  RD - Elot  Ixa /RD 2* 40/M Free lambda 2 RVD  ASCT  Pom / Carf / D  ASCT  mTAA T cells 18 50/F Free Kappa 3 VD  ASCT  Dara/VD  XRT  ASCT 20 57/M IgG - lambda 3 RVD  ASCT  R  VD  Pom /D  KPD  ASCT  Ixa  Dara/D Group A: Patients Enrolled
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ID Age/G Disease Marrow Prior Treatments 1 53/M Active 10% Bor / Dex  ASCT 6 61/M In remission 0% RVD  ASCT 7 44/M In remission 0% CyBorD  ASCT 14 47/M Active 0% (MRD+) RVD  ASCT 3* 65/F Active 90% RVD  ASCT  CyBorD  Carf /D  ASCT 13 31/F Active 4% VD 10 69/F Active 10% VD  ASCT  R  Pom / Carf /D 15 70/M Active 80% RVD  ASCT  R - vidaza  Pom /D  ibrutinib / Carf  dinaciclib /VD  CyBorD  Daratumumab  RD - Elot  Ixa /RD 2* 40/M Active 15% RVD  ASCT  Pom / Carf / D  ASCT  mTAA T cells 18 50/F In remission 0% VD  ASCT  Dara/VD  XRT  ASCT 20 57/M Active 5% RVD  ASCT  R  VD  Pom /D  KPD  ASCT  Ixa  Dara/D Group A: Patients Infused
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ID Age/G Disease DL Prior Treatments 2 40/M Free lambda 1 RVD  ASCT  Pom / Carf /D  ASCT 3 65/F IgG - kappa 1 RVD  ASCT  CyBorD  Carf /D  ASCT 5 76/M IgG - kappa 1 CyBorD  ASCT 8 57/M IgA - kappa 2 VTD  ASCT  Rd  Cy/ Carf /D  ASCT 9 50/F IgG - kappa 2 RVD  ASCT 11 53/M IgG - lambda 2 VD  RVD  ASCT 12 54/M Free lambda 2 RVD/rituximab  Rd  ASCT 17 44/F IgG - kappa 3 VRD  KD  ASCT 19 70/M Free kappa 3 XRT  VD  ASCT  R  VD  KPD  ASCT Group B: Patients Enrolled
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ID Age/G Disease Marrow Prior Treatments 2 40/M Active 20% RVD  ASCT  Pom / Carf /D  ASCT 3 65/F Active 15% RVD  ASCT  CyBorD  Carf /D  ASCT 5 76/M Active 20% CyBorD  ASCT 8 57/M In remission 0% VTD  ASCT  Rd  Cy/ Carf /D  ASCT 9 50/F In remission 0% RVD  ASCT 11 53/M In remission 0% VD  RVD  ASCT 12 54/M In remission 0% RVD/rituximab  Rd  ASCT 17 44/F Active 0% (MRD+) VRD  KD  ASCT 19 70/M In remission 0% XRT  VD  ASCT  R  VD  KPD  ASCT Group B: Patients Infused
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Active Disease: Clinical Outcomes ID Age/G Disease Marrow Week 6 Wk 6 Mo12 1 53/M Active 10% Unknown SD PR 14 47/M Active 0% (MRD+) 0% (MRD+) SD SD 3* 65/F Active 90% 85% SD PD (2m) 13 31/F Active 4% 0% SD SD 10 69/F Active 10% 10% SD PD (7m) 15 70/M Active 80% 80% SD PD (3m) 2* 40/M Active 15% 15% SD SD (3m) 2* 40/M Active 20% 0% CR CR 3* 65/F Active 15% 10% SD PD (6m) 5 76/M Active 20% 15% SD PR 17 45/F Active 0% (0.4 g/dl) 0% (0.2 g/dl) PR PR (6m) 20 57/M Active 5% (0.97 g/dl) 3% (0.53 g/dl) SD SD (3m)
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In remission: Clinical Outcomes Only one patient has relapsed at a median f/u of 21 months ID Age/G Disease Marrow Week 6 Wk 6 Mo12 8 57/M In remission 0% 0% CCR CCR 9 50/F In remission 0% 0% CCR CCR 11 53/M In remission 0% 0% CCR Relapse (7m) 12 54/M In remission 0% 0% CCR CCR 6 61/M In remission 0% 0% CCR CCR 7 44/M In remission 0% 0% CCR CCR 19 70/M In remission 0% 0% CCR CCR (6m) 18 50/F In remission 0% 0% CCR CCR (8m)
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Correlating clinical benefit with infused multiTAA T cells
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How can we track non - gene - modified multiTAA T cells in vivo? Rationale: • In PBMCs (pre - infusion) tumor - specific T cell frequency v. low • below TCR v  deep sequencing detection threshold (1/100,000) • Tumor - directed clones enriched in multiTAA T cells • Detectable by v  deep sequencing Approach: • Deep sequencing of pre - infusion PBMCs and multiTAA T cells • Identify v  sequences unique to the line infused • Enable in vivo tracking
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How many “trackable” clones are present in our multiTAA T cells? 0 20 40 60 80 100 % unique clones 1 10 100 1000 10000 100000 # of clones mean = 4,597 clones n=10 Clonal diversity in multiTAA T cells Unique clones 59% 95% Avg = 80% Pt#2
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• Patients enrolled on different arms depending on proximity to transplant [> ( Grp A ) or < ( Grp B ) 90 days] • Does post - transplant lymphodepletion impact expansion? What drives in vivo multiTAA expansion? • Patients with and without disease enrolled on study • Does presence of antigen influence in vivo expansion?
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0 0.2 0.4 0.6 0.8 1 1.2 Pre Early Late Antigen drives multiTAA expansion – TCR tracking 0 0.2 0.4 0.6 0.8 1 1.2 1 Production frequency Peripheral blood Marrow Post infusion Production frequency Post infusion Active disease No disease
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0 10 20 30 40 50 60 70 80 Preinf Week 6 Mo 6 Mo 12 Antigen drives multiTAA expansion – ELIspot Active disease No disease SFC/5x10 5 PBMCs Peripheral blood pre wk6 mo6 mo12 0 20 40 60 Pre wk6 mo6 mo12 0 20 40 60 pre wk6 mo6 mo12 Active disease No disease Survivin NYESO1 MAGEA4 SSX2 PRAME SFC/5x10 5 PBMCs
 
 
[image: ]
T cell kinetics in responders
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Clinical Response – Pt#2 20% Clonal plasma cells Diagnosis Pre 1st ASCT ASCT +6m ASCT +22m Pre 2nd ASCT +27m Pre-T cells (day+61) Post-T cells (day+113) Month 6 2 nd line 2 nd ASCT 1 st line 1 st ASCT 3 rd line 100 1000 10000 0 MultiTAA T cells Free lambda mg/L
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Clinical Response – Pt#2 <1% Clonal plasma cells Cyclin D1 neg 20% Clonal plasma cells Diagnosis Pre 1st ASCT ASCT +6m ASCT +22m Pre 2nd ASCT +27m Pre-T cells (day+61) Post-T cells (day+113) Month 6 2 nd line 2 nd ASCT 1 st line 1 st ASCT 3 rd line 100 1000 10000 0 Normal MultiTAA T cells Free lambda mg/L
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0 50 100 150 200 250 300 Pre Wk4 Wk6 Mo3 SFC/5x10 5 60 120 180 0 6 Wk Post SFC/5x10 5 MAGE A4 SSX2 Survivin NYESO - 1 PRAME Targeted antigens PBMC Marrow Clinical Response – Pt#2 MAGE A4 SSX2 Survivin NYESO - 1 PRAME
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60 120 180 0 6 Wk Post SFC/5x10 5 MAGE A4 SSX2 Survivin NYESO - 1 PRAME Marrow Clinical Response – Pt#2 MAGE - A4 3+ Pre - infusion 1+ 8wk post T cells
 
 
[image: ]
Targeted antigens SFC/5x10 5 0 50 100 150 200 250 300 Pre Wk4 Wk6 Mo3 60 120 180 0 6 Wk Post MAGE A4 SSX2 Survivin NYESO - 1 PRAME MAGE A4 SSX2 Survivin NYESO - 1 PRAME SFC/5x10 5 PBMC Marrow In vivo T cell tracking – Pt#2 0 0.1 0.2 0.3 0.4 0.5 Pre Wk4 Mo6 % Production Frequency 0 0.1 0.2 0.3 Wk 6 Post % Production Frequency 0 0.1 0.2 0.3 0.4 0.5 Pre Wk4 Mo6 multiTAA - derived clones multiTAA - derived clones
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Immune escape post multiTAA T cells
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0 1 2 3 4 5 6 7 8 Diagnosis 1st line PD+3y Pre 1st HSCT HSCT +2y Pre 2nd HSCT Pre - T cells (d+47) Post - T cells (d+89) IgG kappa M - spike (g/dl) Clinical Course - Pt#3 2 nd line 3 rd line 1 st HSCT 2 nd HSCT 1 st line MultiTAA T cells 15% Clonal plasma cells
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0 1 2 3 4 5 6 7 8 Diagnosis 1st line PD+3y Pre 1st HSCT HSCT +2y Pre 2nd HSCT Pre - T cells (d+47) Post - T cells (d+89) IgG kappa M - spike (g/dl) Clinical Course - Pt#3 2 nd line 3 rd line 1 st HSCT 2 nd HSCT 1 st line 15% Clonal plasma cells 10% Clonal plasma cells MultiTAA T cells
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0 20 40 60 80 100 Pre Wk4 Wk6 Mo3 SFC/2x10 5 MART1 MAGE C1 WT1 AFP MAGE A3 MAGE A2B MAGE A1 Non - targeted antigens 0 20 40 60 80 100 120 Pre Wk4 Wk6 Mo3 SFC/5x10 5 MAGE A4 SSX2 Survivin NYESO - 1 PRAME Targeted antigens PBMC SFC/5x10 5 PRAME Marrow 0 200 400 600 6 wk POST Clinical Course - Pt#3 - ELIspot
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0 20 40 60 80 100 Pre Wk4 Wk6 Mo3 SFC/2x10 5 MART1 MAGE C1 WT1 AFP MAGE A3 MAGE A2B MAGE A1 Non - targeted antigens 0 20 40 60 80 100 120 Pre Wk4 Wk6 Mo3 SFC/5x10 5 MAGE A4 SSX2 Survivin NYESO - 1 PRAME Targeted antigens PBMC SFC/5x10 5 PRAME Marrow 0 200 400 600 6 wk POST Clinical Course - Pt#3 multiTAA clones in 0 0.5 1 1.5 2 2.5 Wk6 Production frequency post
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0 1 2 3 4 5 6 7 8 Diagnosis 1st line PD+3y Pre 1st HSCT HSCT +2y Pre 2nd HSCT Pre - T cells (d+47) Post - T cells (d+89) Month 6 Month 8 Clinical Course - Pt#3 2 nd line 3 rd line 1 st HSCT 2 nd HSCT 1 st line MultiTAA T cells 10% Clonal plasma cells 15% Clonal plasma cells IgG kappa M - spike (g/dl)
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0 1 2 3 4 5 6 7 8 Diagnosis 1st line PD+3y Pre 1st HSCT HSCT +2y Pre 2nd HSCT Pre - T cells (d+47) Post - T cells (d+89) Month 6 Month 8 Clinical Course - Pt#3 2 nd line 3 rd line 1 st HSCT 2 nd HSCT 1 st line 90% Clonal plasma cells 10% Clonal plasma cells 15% Clonal plasma cells IgG kappa M - spike (g/dl) MultiTAA T cells
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0 20 40 60 80 100 Pre Wk4 Wk6 Mo3 Mo6 SFC/2x10 5 MART1 MAGE C1 WT1 AFP MAGE A3 MAGE A2B MAGE A1 Non - targeted antigens 0 20 40 60 80 100 120 Pre Wk4 Wk6 Mo3 Mo6 SFC/5x10 5 MAGE A4 SSX2 Survivin NYESO - 1 PRAME Targeted antigens PBMC 6 mo POST SFC/5x10 5 Marrow 0 200 400 600 6 wk POST MAGE A4 SSX2 Survivin NYESO - 1 PRAME Clinical Course - Pt#3
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Pre Wk8 mth6 50 40 30 20 10 0 Pre Wk8 mth6 80 60 40 20 0 SFC/5x10 5 Pre Wk8 mth6 20 0 15 10 5 Pre Wk8 mth6 100 80 60 40 20 0 2 1 0 IHC Score MAGE - A4 2+ PRAME 2+ Survivin 1+ NYESO1 neg Pre Mechanism of Escape
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Pre Wk8 mth6 SFC/5x10 5 100 80 60 40 20 0 Pre Wk8 mth6 50 40 30 20 10 0 2 1 0 Pre Wk8 mth6 80 60 40 20 0 Pre Wk8 mth6 20 0 15 10 5 IHC Score MAGE - A4 2+ PRAME 2+ Survivin 1+ NYESO1 neg Pre Mechanism of Escape
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Pre Wk8 mth6 SFC/5x10 5 100 80 60 40 20 0 Pre Wk8 mth6 50 40 30 20 10 0 2 1 0 Pre Wk8 mth6 80 60 40 20 0 Pre Wk8 mth6 20 0 15 10 5 IHC Score 0 20 40 60 80 100 120 Pre Wk4 Wk6 Mo3 Mo6 SFC/5x10 5 MAGE A4 SSX2 Survivin NYESO - 1 PRAME Targeted antigens MAGE - A4 PRAME Survivin NYESO1 Mechanism of Escape
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variable genes (n=1,828) MS4A1 IL1B CD86 CTLA4 LAG3 Pre wk6 mo3 mo6 IL6 PD1 SD mo3 MM cell proliferation (n=407) Fulciniti M et al, Blood Cancer J, 2016 Mitchell JS et al, Nat commun , 2016 Mechanism of Escape Pre wk6 mo3 mo6 SD PD SD PD Immune activating genes Immune inhibitory genes PD mo6 Linghua Wang, David Wheeler HGSC - BCM
 
 
[image: ]
• Safe to date (DL3 – Arm A & B) • Feasible • In vivo expansion of tumor - specific T cells directed to target antigens • Antigen spreading • Clinical benefit MultiTAA T cells for myeloma
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Clinical Trial - Eligibility

* Any patient >18 yrs with myeloma diagnosis (post
completion of at least 1 treatment regimen)

>90 days post autologous or syngeneic transplant
Group B:
<90 days post autologous or syngeneic transplant
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Group A

ID Age/G Disease DL Prior Treatments
1 53/M | IgG-kappa 1 Bor/Dex > ASCT
6 | 61/M | IgG-kappa 1 RVD > ASCT
7 | 44M | 1gG-kappa d CyBorD - ASCT
14 | 47/M | 1gG-kappa 2 RVD > ASCT
3* | 65/F | IgG-kappa 1 RVD > ASCT > CyBorD - Carf/D > ASCT
13 | 31/F | IgG-kappa 2 VD
10 | 69/F | IgG-kappa 2 VD > ASCT-> R-> Pom/Carf/D
RVD > ASCT > R-vidaza > Pom/D - ibrutinib/Carf >
15 | 70/M | IgA-kappa 3 dinaciclib/VD = CyBorD - Daratumumab - RD-Elot >
Ixa/RD
2* | 40M I;ﬁ:ﬁza 2 RVD > ASCT > Pom/Carf/D>ASCT->mTAAT cells
18 | 50/F | Free Kappa 3 VD > ASCT - Dara/VD > XRT > ASCT
RVD > ASCT > R > VD - Pom/D - KPD > ASCT >
57/M | IgG-lambda 3

20

Ixa > Dara/D
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Pati Infused

Group A
ID Age/G Disease Marrow Prior Treatments
1| 53M Active 10% Bor/Dex > ASCT
6 | 61/M |Inremission 0% RVD > ASCT
7 | 44M |Inremission 0% CyBorD - ASCT
14 | 47/M Active  |0% (MRD+) RVD > ASCT
& |[ iz Active 90% RVD > ASCT > CyBorD - Carf/D > ASCT
13 | 31/F Active 4% VD
10 | 69/F Active 10% VD > ASCT-> R-> Pom/Carf/D.
RVD > ASCT > R-vidaza > Pom/D - ibrutinib/Carf >
15 | 70/M Active 80% dinaciclib/VD = CyBorD - Daratumumab - RD-Elot >
Ixa/RD

2* | 40M Active 15% RVD > ASCT > Pom/Carf/D>ASCT->mTAAT cells
18 | 50/F |Inremission 0% VD > ASCT - Dara/VD > XRT > ASCT

o RVD - ASCT > R > VD - Pom/D - KPD > ASCT >
20 | 57M Active 5% ralSiDaraD
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atients Enrolle
Group B:
ID Age/G Disease DL Prior Treatments

2 | 40/M | Freelambda
3 65/F 1gG-kappa

RVD > ASCT > Pom/Carf/D > ASCT
RVD > ASCT > CyBorD > Carf/D > ASCT

5 76/M IgG-kappa CyBorD > ASCT
8 | 57/M | IgAkappa VTD > ASCT > Rd > Cy/CarfiD > ASCT
9 | 50/F | IgG-kappa RVD > ASCT

11 | 53M 1gG-lambda
12 | 54/M | Freelambda
17 | 44/F IgG-kappa
19 | 70M Free kappa

VD > RVD > ASCT
RVDrrituximab > Rd > ASCT
VRD > KD > ASCT
XRT > VD > ASCT > R VD > KPD > ASCT
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ati Infused
Group B:
ID Age/G Disease Marrow Prior Treatments
2 | 40M Active 20% RVD > ASCT - Pom/Carf/D > ASCT
3 65/F Active 15% RVD > ASCT > CyBorD > Carf/D > ASCT
5 76/M Active 20% CyBorD > ASCT
8 57/M | Inremission 0% VTD - ASCT - Rd = Cy/Carf/D > ASCT
9 50/F | In remission 0% RVD > ASCT
11 | 53/M | Inremission 0% VD > RVD > ASCT
12 | 54/M | Inremission 0% RVDrrituximab > Rd > ASCT
17 | 44/F Active 0% (MRD+) VRD > KD > ASCT
19 | 70/M | Inremission 0% XRT > VD > ASCT > R VD > KPD > ASCT
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Clinical Outcome

Active Diseas

AgelG Disease Marrow Week 6 Wk 6 Mo12
i 53/M Active 10% Unknown SD PR
14 4TM Active 0% (MRD+) | 0% (MRD+) SD SD
3 65/F Active 90% 85% SD PD (2m)
13 31/F Active 4% 0% SD SD
10 B69/F Active 10% 10% SD PD (7m)
15 70/M Active 80% 80% SD PD (3m)
2% 40/M Active 15% 15% SD SD (3m)
28 40M Active 20%. 0% CR | CR
3 65/F Active 15% 10% SD PD (6m)
5 76/M Active 20%. 15% SD PR
17 45/F Active 0% (0.4 g/dl) | 0% (0.2 g/dl) PR PR (6m)
20 57M | Active 5% (0.97 g/dl) | 3% (0.53 g/dl) SD SD (3m)
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Clinical Outcomes

In remission:

ID Age/G Disease Marrow Week 6 Wk 6 Mo12

8 57/M In remission 0% 0% CCR CCR

9 50/F In remission 0% 0% CCR CCR

1 53/M In remission 0% 0% CCR Relapse (7m)
12 54/M In remission 0% 0% CCR CCR

6 61/M In remission 0% 0% CCR CCR

7 44/M In remission 0% 0% CCR CCR

19 70/M In remission 0% 0% CCR CCR (6m)
18 50/F In remission 0% 0% CCR CCR (8m)

Only one patient has relapsed at a median f/u of 21 months
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Correlating clinical benefit with
infused multiTAAT cells
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How can we track non-gene-modified

multiTAA T cells in vivo?

Rationale:

* In PBMCs (pre-infusion) tumor-specific T cell frequency v. low
« below TCR v deep sequencing detection threshold (1/100,000)

* Tumor-directed clones enriched in multiTAA T cells
« Detectable by vp deep sequencing
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How many “trackable” clones are
present in our multiTAAT cells?

Clonal diversity in multiTAA T cells
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Safety and efficacy of multi-

TAA-T cells for Myeloma
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What drives in vivo multiTAA expansion?

+ Patients enrolled on different arms depending on proximity to
transplant [> (Grp A) or < (Grp B) 90 days]

» Does post-transplant lymphodepletion impact expansion?

+ Patients with and without disease enrolled on study
« Does presence of antigen influence in vivo expansion?
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Antigen drives multiTAA expansion — TCR tracking
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tigen drives multiTAA expansion — ELIspot
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T cell kinetics in

responders
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Clinical Response — Pt#2
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Clinical Response — Pt#2
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Clinical Response — Pt#2
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In vivo T cell tracking — Pt#2
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Immune escape
post multiTAAT cells
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Problems with myeloma therapy

Therapy Problems
Dexamethasone Infections, osteoporosis
Melphalan Immunosuppression, second cancers
Thalidomide Neuropathy, Clots, anemia
Lenalidomide Clots, anemia, second cancers
Bortezomib Neuropathy, viral infections
ASCT Immunosuppression, infections

New therapies needed
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Clinical Course - Pt#3
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Clinical Course - Pt#3
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Clinical Course - P#3 - ELIspot
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Clinical Course - Pt#3
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Clinical Course - Pt#3
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Clinical Course - Pt#3
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Mechanism of Esca
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Mechanism of Esca
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Mechanism of Esca
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Mechanism of Escape
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MultiTAAT cells for myeloma

« Safe to date (pL3-Am A &B)
* Feasible

* In vivo expansion of tumor-specific T cells
directed to target antigens

* Antigen spreading
* Clinical benefit
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Targeting lymphomas using non-engineered, multi-antigen specific T cells
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BACKGROUND

“Leukemic relapse remains the major cause of treatment faiure in
hematopoietic stem cell transplant (HSCT) recipients

“Donor Iymphocyte infusions (DLIs) are not always effective and
are associated with the risk of life-threatening graft-versus-host
disease (GVHD)

<The adopiive ransfer of T cells, genetically modified to express
CD19-specific. chimeric antigen receptors (CARS), has shown
potent anti-feukemia activiy in HSCT recipients. with recurrent
disease.

“However, CD19-CAR T cells carry the inherent risk of immune
escape since a single antigen is targeted, and s iimited to
malignancies of B-cell ineage:

+To overcome these limitations, we now propose to target multiple:
tumor associated antigens (muliTAAS) expressed in B- and T-cell
ALL with donor-derived, multiTAA-specific T cells.

DESIGN AND METHODS

ADOPTIVE T-CELL THERAPY FOR ACUTE LEUKEMIA TARGETING MULTIPLE

TUMOR ASSOCIATED ANTIGENS

CLINICAL TRANSLATION

“Designed a Phase 1 study for patients with high-risk ALL who
undergo allogeneic HSCT.

“Donor-derived mTAA specific T-cells are infused after day +30
following allogeneic HSCT in 3 escalating dose levels : 1) DL1
5x10% cellsim? 2) DL2  1x107 cellsim? 3) DL3 : 2x107 cells/m?.
“Eligible patients can receive up to 6 MTAA specific T-cell infusions,
46 weeks apart

“There are 2 groups on study : 1) Group A As Adjuvant therapy for
patients in remission and 2) Group B : Patients with relapsed
disease affer transplant

To date, we have enrolled 14 patients and infused 10 patients with
AL with multiTAA specific T-cell lines on Group A
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T-poirizinglro prolferate cylokn cockai Tcels are epeatedl simuiaed to
actvate mull TAA speci Tcets.
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Naik S, Lulla P, Tzannou |, Velasquez M, Vera JF, Gee AG, Liu H, Krance R, Brenner MK, Rooney CM, Heslop HE, Gottschalk S, Leen AM.
Center for Cell and Gene Therapy, Texas Children's Hospital, Baylor College of Medicine, Houston, Texas.

+ Allinfusions were well tolerated without any adverse events.
+ To date, infused patients have not experienced any Dose
Limiting Toxicites, Graft-versus-Host disease or CRS.
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Fig 4 Eispot assays show evdence of expansion of mULTA specfc Tcsl
expansion by week 4 postusion sl patents tha remained n CR. The one.
patint wh reapse ad no evdencs of TURTAA expansion despte 3 aditions!
sions

i
RS

Fig 5. Invivo anigen cascade. Elispot assays show evidence of anigen
spreading, robably conbutngf umorcontol

CONCLUSIONS

+ Safe to date and feasible for both B-cell and T-cell ALL.

Fig 3 Donorerved muli TAA
speciic T call Ines (v 11) show
antgen speciicty as assessed by
Erspot assay.

Fig 2. Donorderved muli TAA specic T
coll ines are redominanty comprised of
Teels and have polyconal repertoie as
assessad by Flow Cytometry

* In-vivo of tumor-antigen Tcell directed to
target antigens and evidence of antigen spreading which may
contrbute to disease control.

+ Adoptive transfer of multi TAA-specific T cells may present a

‘additon to current for
prophylaxis for leukemic relapse in HSCT recipients.
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Our approach

« Simultaneously target multiple TAAs
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MultiTAA-T Cell Generation
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Profile of MultiTAA-T cells
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MultiTAA T cell specificity/polyclonality
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Clinical trial design
- Dose escalation (ARM A and B
PRAME/SSX/MAGE/NYESO1/Survivin-specific T cells:
2-4 pts at each level, 2 infusions 14 days apart

Dose Level 1:
Day 0 and 14: 5x10° cells/m?
Dose Level 2:
Day 0 and 14: 1x107 cells/m?
Dose Level 3:
Day 0 and 14: 2x107 cells/m?




