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Prophylactic Vaccines are designed to build immunity in a healthy person. A prophylactic, or preventative, 
vaccine involves introducing antigens into a person's body. The goal is that the individual's immune system 
will create humoral (: antibodies) and cellular immunity for those antigens, and become “immune” to the 
associated illness.

Example of successful cancer preventing vaccines = HPV-, HBV-vaccines

Therapeutic vaccines differs from prophylactic vaccines in that prophylactic vaccines are administered to 
individuals as a precautionary measure to avoid the infection or disease while therapeutic vaccines are 
administered after the individual is already affected by the disease (: cancer) or infection.

3

Adapted from Miller AJ, Mihm MC Jr. N Engl J Med 2006;355:51-65
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Adapted from Miller AJ, Mihm MC Jr. N Engl J Med 2006;355:51-65
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Hodis E et al. Cell 150, 251-263, July 20, 2012; Akbani R, et al. Cell 2015;161:1681–1696

BRAF V600- vs. RAS- vs. NF1-mut, vs. triple-WT vs cKIT- or GNA11-/GNAQ mut subsets 
(significant heterogeneity within subsets)
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Ansell SM, et al. N Engl J Med. 2015.372:311-319. Barrett MT, et al. 
Oncotarget. 2015;6:26483-93. Zelanay S, et al. Cell. 2015;162 Zou W. et al 
Science of translational medicine ; Spranger Oncoimmunology 2016; Broz 

et al Cancer Cell 2014; Roberts Cancer Cell 2016
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• Cyclofosfamide
• Daclizumab (anti-CD25 mAb)
• Denileukin diftitox (IL-2/diphtheria toxin fusion protein

IL-2
IFNa2b

Inhibitors (IDO, galectin-3).

Anti-CTLA-4 
(Ipilimumab, 
tremelimumab)

Adoptive TIL 
Therapy

Peptide/protein 
Vaccines

Intralesional therapy 
(T-VEC)

DC
Anti-Lag3 (relatlimab)

• Anti-PD1 (nivolumab, 
pembrolizumab, cemiplimab)

• anti PD-L1 (atezolizumab, 
avelumab, durvalumab )
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Years after the start of treatment for stage IV melanoma
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Dacarbazine, CA184-024 (n, 252)

Ipilimumab pooled analysis (n, 4846)

Pembrolizumab KeyNote-006 (n, 368)

Nivolumab CheckMate-067 (n,314)

Adapted from A. Rogiers et al. Journal of Oncology, 2019

Dabrafenib/Trametinib pooled analysis (n, 563 BRAF V600mut) Nivolumab plus ipilimumab CheckMate-067 (n, 316) 
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Progression-Free Survival of Advanced Melanoma Patients on First Line Therapy

Dacarbazine CheckMate-066 (n, 210 BRAFwt)
Ipilimumab CheckMate-067 (n, 316)
Ipilimumab KeyNote-006 (n, 368)
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Dabrafenib/Trametinib pooled analysis (n, 563 BRAF V600mut)

Years after the start of treatment for stage IV melanoma

Adapted from A. Rogiers et al. Journal of Oncology, 2019 
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Overlay of Progression-Free Survival Estimates of First-Line Treatment with 
Pembrolizumab (KeyNote-006) or Nivolumab (CeckMate-067)
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Adapted from Robert et al. Lancet Oncology 2019
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Overlay of Progression-Free Survival Estimates of First-Line Treatment with 
Pembrolizumab (KeyNote-006) or Nivolumab (CeckMate-067)

Potential

For CUREPr
og

re
ss

io
n-

Fr
ee

 S
ur

vi
va

l, 
%

100

90

80

70
60

50

40
30

20

10

0

Time (months)
5 10 15 20 25 30 35 40 45 500 55 60 65

-40% first 6-mths

-15% from 6 months to 2y

-10% from 2 to 5y

Adapted from Larkin J. et al. NEJM 2019

CM067

KN006

Adapted from Robert et al. Lancet Oncology 2019

13



29-01-2023

7

MHC-I 

MHC-II 

Immature 
myDC

M2
Macrophage

En
do

th
eli

al 
Ce

lls

Stromal Cells

Cancer

CancerTestis Ag

Differentiation Ag

Neo-antigens

Th2
CD4+ 
Tcell

Th1
CD4+ 
Tcell

CD4+ Helper 
T Cell 

MHC-II 

CTL precursor

TCR 

CD28

CTL
CD8+ 
Tcell

FAS-L

9p24.1 PDJ-amplicon

PD-L1

COX2
BRAF V600mut

Ansell SM, et al. N Engl J Med. 2015.372:311-319. Barrett MT, et al. 
Oncotarget. 2015;6:26483-93. Zelanay S, et al. Cell. 2015;162 Zou W. et al 

Science of translational medicine ; Spranger Oncoimmunology 2016; Broz et 
al Cancer Cell 2014; Roberts Cancer Cell 2016; Jerby-Arnon, et al. Cell, 2018

JAK1/JAK2
STAT

CCl4

WNT/bCatenin

b2microglobulin

14

Immature 
myDC

Adapted from Villaniet al., Science 356, 238 (2017)

BDCA-3+

BDCA-1+

15



29-01-2023

8

BDCA-3+

BDCA-1+

Anti 
BDCA-4

Anti 
CD14

Anti 
BDCA-3

Anti 
BDCA-1

16

Anti 
BDCA-4

Anti 
CD14

1 2 3 4 5 6

Six day 
culture in 
GM-CSF/IL4

moDC ATMP

Ag-Loading & 
Maturation 

(e.g.TNF-α, IL-1β, IL-6 
and PGE2)

Sabado et al Cell Research (2017) 27:74-95; Schreibelt et al. Clin Cancer 
Res; 22(9) May 1, 2016; Jurjen Cancer Res 2013;73:1063-1075

Anti 
BDCA-1

Anti 
BDCA-3
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Clinical Research Program of moDC-Therapy for Melanoma 
Universitair Ziekenhuis Brussel & Vrije Universiteit Brussel

Cytokine matured moDC loaded with 1 up to 6 CT-Ag derived HLA-
restricted peptide(s)

PolyI:C matured moDC electroporated with up to 6 CT-Ag mRNA 
(HLA-unrestricted)
+/- Interferon alfa2b

2002

2005

2007

ID/IV phase I

2009

2011

moDC 
Vaccine

moDC Cellular
Immunotherapy

+ Ipilimumab
Phase II

ID pilot trial

2012
Randomized phase II 
adjuvant setting

<5% ORR
Good prognosis patients

>10% ORR
Incl stage IV-M1c pretreated 
patients
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Response to MAGE3.A1 peptide loaded moDC-Vaccination

C1V1 PFS 6y

Godelaine et al. Immunol Immunoth 2007; 
Carrasco et al. J Immunol 2008
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Immunological Analysis of Responding Patient 
Vaccinated with MAGE-3.A1 Pulsed DC

Godelaine et al. Immunol
Immunoth 2007 ; Carrasco 

et al. J Immunol 2008

Discovery of NEW HLA-B44 restricted 
MAGE-C2 peptide recognized by TIL1 “Epitope spreading”

20

TriMixDC-MEL Pilot ID & Phase IB id/iv Clinical Trials
Safety of TriMixDC-MEL by ID and escalating doses by  iv/id-admin.

Sequential cohorts (3+3 patients)

Wilgenhof S. et al. J Immunother. 2011; Wilgenhof S et al. Ann Oncol. 2013; 
Jansen Y et al. Cancer Immunol Immunotherapy 2019 

+

=

21



29-01-2023

11

Antigen-specified Therapeutic Cancer Vaccines

Protein + 
adjuvant
E.g. MAGE-A3, 
PRAME protein 
combined with AS15 
[a combination of QS21, 
monophosphoryl lipid A, 
and CpG7909, a TLR-9 
agonist, in a liposomal 
formulation]

Rec. viral vaccines 
E.g. ALVAC-MAGE-1.A1/MAGE-
3.A1 mini-genes virus

Marchand M. et al. Int J Cancer 1999; Rosenberg Nat Med 2004; Coulie PG et al. Immunol
Rev 2002; Marchand M. et al. 2005; Van Baren et al. JCO 2006

CD8+

CD4+

Peptide(s) +/-
adjuvant
ü HLA-restricted 
ü Excellent safety 

profile
ü Many MAA are 

poorly immunogenic
ü BORR <5% in stIV-

M1a/b (but durable)

Nanoparticle vaccines
MAA + appropriate immune-
stimulatory signals directed to T-
cells or APC’s

DNA or mRNA

22

Immunological
Adjuvant System

Formulation ASCI

Recombinant 
protein

Production 
Purification

Gene cloning

Production in 
microorganisms

Plasmid

Gene

Protein

W. H. Kruit, et al. 
JCO, 2013
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The pivotal role of myeloid DC in cancer immunity
cDC1 (BDCA-3+/CD141+, Batf3+) cDC2 (BDCA-1+/CD1c+)
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Sabado et al Cell Research (2017) 27:74-95; Schreibelt et al. Clin Cancer 
Res; 22(9) May 1, 2016; Jurjen Cancer Res 2013;73:1063-1075

Anti 
BDCA-1
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Ongoing pre-clinical validation and translational research
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Anti 
BDCA-4

Anti 
CD14

Anti 
BDCA-3

Anti 
BDCA-1
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Combining myDC with HSV derived Oncolytic Viruses

JK Schwarze et al. ESM O AM  2021; JK Schwarze et al accepted JITC 2022 
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36 hours

CD1c(BDCA-1)+ DC or CD1c(BDCA-1)+/CD141(BDCA-3)+ DC 

myDCTV Phase I

Injection volume 
based on lesion size

> 5 cm up to 2 mL
> 2.5 cm to 5 cm up to 1 mL

> 1.5 cm to 2.5 cm up to 0.50  mL
> 0.5 cm to 1.5 cm up to 0.25 mL

≤ 0.5 cm up to 0.05 mL

IT injection of 
talimogene

laherparepvec

3 Cohorts – 3 dose levels
Cohort 1 – 0.5x10^6 myDC
Cohort 2 – 1 x 10^6 myDC

Cohort 3 – 10 x 10^6 myDC

JK Schwarze et al. ESM O AM  2021; JK Schwarze et al accepted JITC 2022 
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24 hours

24 hours

myDCTV Phase I

CD1c(BDCA-1)+ DC 
or

CD1c(BDCA-1)+/CD141(BDCA-3)+ DC 

JK Schwarze et al. ESM O AM  2021; JK Schwarze et al accepted JITC 2022 
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JK Schwarze et al. ESM O AM  2021; JK Schwarze et al accepted JITC 2022 

myDCTV: tumor response
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m y D C T V C a s e  i l l u s t r a t i o n – 6 8 y  f e m a l e ,  s t a g e  I I I C  B R A F w t m e l a n o m a
P D  f o l l o w i n g  p e m b r o l i z u m a b

27 JUN
(+12w)

12 SEP
(+24w)

1 AUG
(+18w)

28 MAR 2019

After 2 IT-injections 6-months after start

JK Schwarze et al. ESM O AM  2021; JK Schwarze et al accepted JITC 2022 
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C a s e  I l l u s t ra t i o n – 5 5 y / o  m a l e
P D  fo l l o w i n g p e m b ro l i z u m a b  a n d i p i l i m u m a b

W12 on Study 
Treatment
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MyDAvIpNi-AS01b 
Phase I

QS-21: Quillaja saponaria
Soap bark tree – native to Chile
Hemolytic activity à liposomal

formulation

MPL-A
3-O-desacyl–monophosphoryl lipid A 
Derivative of LPS from Salmonella 

minnesota
TLR-4 agonist

J Tijtgat et al. Abstract accepted JITC AM 2022 
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myDAvIpNi-AS01b Case Illustration:
Nodular melanoma right leg (BRAF V600wt), CLND, ILP (in transit metastases), resection gallbladder metastasis 
(stage IV-M1c), pembrolizumab, ipilimumab.
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IT x5 Q2w
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2

10mg Nivo IV Q2w
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Moderna and Merck Announce mRNA-4157/V940, an Investigational 
Personalized mRNA Cancer Vaccine, in Combination With KEYTRUDA® 
(pembrolizumab), Met Primary Efficacy Endpoint in Phase 2b 
KEYNOTE-942 Trial - Merck.com

43
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https://www.merck.com/news/moderna-and-merck-announce-mrna-4157-v940-an-investigational-personalized-mrna-cancer-vaccine-in-combination-with-keytruda-pembrolizumab-met-primary-efficacy-endpoint-in-phase-2b-keynote-94/
https://www.merck.com/news/moderna-and-merck-announce-mrna-4157-v940-an-investigational-personalized-mrna-cancer-vaccine-in-combination-with-keytruda-pembrolizumab-met-primary-efficacy-endpoint-in-phase-2b-keynote-94/
https://www.merck.com/news/moderna-and-merck-announce-mrna-4157-v940-an-investigational-personalized-mrna-cancer-vaccine-in-combination-with-keytruda-pembrolizumab-met-primary-efficacy-endpoint-in-phase-2b-keynote-94/
https://www.merck.com/news/moderna-and-merck-announce-mrna-4157-v940-an-investigational-personalized-mrna-cancer-vaccine-in-combination-with-keytruda-pembrolizumab-met-primary-efficacy-endpoint-in-phase-2b-keynote-94/
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Cancer 
Immunology

First 
generation 
Cancer 
Vaccines

CTLA-4 & 
PD-1 ICB

TIL
Bispecific’s
Sec gen 
cancer 
vaccines

?

?
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Thank you for your attention!
Bart.Neyns@uzbrussel.be
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