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Mediators of the Phenotype
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Vnimavost k infekci jako komplexni znak
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Dédi¢nost vnimavosti k infekci
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Typy dédi¢nosti vnimavosti k infekcim

Genetics of infectious diseases
J-L Casanova end L Abel
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@ PIDs
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E
B
2 New
g PIDs [
2 s
Jeanne Jean-Baptiste  Cécile Marie-Louise ~ Camille 2
1850-1859 1851-1908 1853-1866 1858-1934 1863-1865 -
Quintana-Murci et al. 2007 o ‘Number of genes Casanova, Abel EMBO J 2007
N R
Mendelisticka dédi¢nost
v
NizkoCetné varianty s velkym Ucinkem
High Mendelian Common variants of
Mendelian disorders of immunity to infection associated with predispesition or resistance to spacific infections: (OR>5) pr— large effect
Infectious agent Clinical phenotype phenotype Gene
Naisssria Invashe disease MAC defidency C5,C8, C7, C8A,
€88, C8G, C9
Invashe disease Properdin deficiency PFC o
Myeobactada MSMD IL-12/23-IFN-y deficiency IFNGR1, IFNGR2, [1.1<OR<5)
Disseminated STAT1, NEMO, LL12B,
tuberculosis IL12RBT
Streptecoccus pneumoniae Invasive disease IRAK-4 deficiency IRAKY
Epstein-Barr virus X-linked SAP deficiency SH2D1A
lymphoproliferative Low Rare variants of narrow Most vasiants idantifiod
disease (OR<1.1) effect by GWAS
EVER1 er EVER? daficiency EVERT, EVER2
verruciformis
Plasmodium vivax Natural resistance Lack of receptor for pathogen DARC
Human immunedeficiency virus-1 Natural resistance Lack of receptor for pathogen CCRS5
Norowirus Natural resistance. Lack of receptor for pathogen FUT2 Very rare {<0.1%) Rare (<1%) Comemon (>5%)
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Table 1 Genetic

entified by genome-wide association studies for host susceptibility fo infectious diseases

Disease

Pathogen

Gene or locus

Biological mechanism

AIDS!

Hepatitis B2

Hepatitis C34

Leprosy®

Tuberculosisd

Meningococcal
disease?

Human i

virus-1

Hepatitis B virus (HBV)

Hepatitis C virus (HCV)

Major hi

complex, class |
(HLA-B-HLA-C), CCRS
Major histocompatibility
complex, class Il (HLA-DR)
1288

leprae

Mycobacterium
tuberculosis

Neisseria meningitidis

Major hi
complex, class 1 (FLA-
DR-DQ), NOD2, TNFSF15,
RIPKZ, €CDC122and
Cl3orf31)

18q11.2 (GATA6, CTAGEL,
RBBPS, CABLES1)

CFH, CFHRS3, CFHR1

Acquired immunity,
deletion of viral co-receptor

Acquired immunity
Innate immunity
Aequired and innate

immunity, and unknown
mechanisms

Unknown

Innate immunity
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Farmakogenomika a Farmakogenomika v produkei laéiv

farmakogenetika

Table 1 Terminclogy.

- Pharmacogenetics — —
— Differential effacts of a drug - in vivo - in different é . . / .
patients, depenclent on the presence of inherited gene hemistry driven '\BW'OQY driven
variants - —_—
~ Assessed primarily genetic (SNP) and genomic Screen targets
(expression] approaches Screen /DNA Arrays
- Aconcept to provide more patient-/disease-specific compounds /Proteomics
health care /Real-Time PCR
~ One drug -many genomes li.e., differnt patients) — T —
_ Focus: patient variability ) / .
+ Pharmacogenomics: Target looking for Compound looking for

the best compound its best target

— Differential effects of compounds — in vivo or in vitro - on o
fre-profiling

gene expression, ameng the entirety of expressed genes —

- Assessed by expression profiling

— Atool far compound selection/drug discovery Tﬁe Cafllbl'ﬂﬂfﬂﬂ'ﬂ] .
— Many "drugs” {j.e., early-stage compounds) - ane S e The Pharrmacogenonti

genome lie., “normative” genome [database, Chemistry view view

technology platform]r
— Focus: compound variability

Lii i , 2003 Figure 1 A pharmacogenomics approach to drug development. Grenet, 2002

Farmakogenomika a
transgenoze Infekéni onemocnén

> Rekombinantni produkty = =)

mikroorganismu =
> DNA vakciny
> Transgenni savci

s Opiion nmeuncoy

process from fsk o0t 10 progam
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] PRING D ey CE ] VAKCNY 2. GENERACE
#Podjednotkové
MUTA c E s#Deleéni
nDeleéni markerové
v genu/genech pro o
patogenity »Zivé chimérické
sAntiidiotypové

] PODJEDNOTKOVE VAKCINY ] DELECNI VAKCINY

Gen kédujici antigenni protein je Cilenou mutagenezi je odstranén
viozen do baktérie, ktera nasledne gen/genovi oblast zodpovédna
produkuje Cisty antigen .
za patogenni efekt




Cilenou mutagenezi je odstranén/vioZzen/
nejen gen/genova oblast zodpovédna
za patogenni efekt, ale i gen pro dobre
Zjistitelny antigenni protein (marker)
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Do genomu vektoru je vioZen
gen/genova oblast kédujici

antigenni protein(y)
Lze tedy odlisit postinfekéni a
postvakcinaéni imunitu
VAKCINY 3. GENERACE DNA VAKCINY

DNA vakciny: do organismu

se nevpravuje antigen, ale
gen, ktery jej koduje

DNA ==> RNA ==> Protein (cizi)
==> |munizace in vivo

Indikovany k vyuZiti kdyz:

# je antigenni protein obtiZné
purifikovatelny nebo je purifikaci zniéen

# antigenni protein neni znam, i kdyZ zname
gen

# protilatky produkované po DNA imunizaci
mohou slouZit k purifikaci proteinu

# slabé imunogenni proteiny ziskaji
imunogenitu po fuzi s genem pro vysoce
imunogenni protein




] MODULACE IMUNITNI ODPOVEDI

#Geny pro cytokiny
sAdjuvantni efekt DNA
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] Farmakogenomika a

> Transgenni savci

] TRANSGENNI SAVCI

#Genové konstrukty

#Genové konstrukty s
tkariove specifickymi
promotory

] TRANSGENNI SAVCI

=)

#Genové konstrukty s
tkariové specifickymi
promoftory
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Typical features of pathagen Vaccine approach
TRANSGENNI SRVCI gty oo T
Antibody-mediated immunity MMR Whele cell vaceines
Tetanus (killed or live attenuated)
Influenza Subunit
H Y H Diptheria Recombinant
s tkariové specifickymi - . Eonuean
p y Licensed veccines
pmmoto' y_ High antigenic variability MenB Vaccinology in the
gindlor T cel-dependent GBS genome era
immunity Staphylocaccus Reverse vaccinology
Pneumocgccus Comparaive/pangenomics
Chlamydia Transcriptomics
BIOREAKTORY
Malaria Structural vaceinology
Parasite diseases Immunoprotecmics
Vaccinomics
T8
HIY
Na vaceine available
\ yirt o amatialnieh nrneint A Host Birth Microbes
» VyuZiti genetickych princip pfi It o
P oy aleant » matemal infecti . |
produkci novych vakein, ot oo
‘. alr . " m inatalinfection » natural vaccinatior”
J‘CM”’IC]IQCJU‘”O”’”J’C‘ » { partial} protection
: = childhood hygiene = infectivity
» life style, sexual activity = HIV, hepatitisB, chlamydia, ...
m y e . L . . e = travelling: ion hygiene . icmicrob
»Individualni variabilita imunitni «peritent tntinfecons  <--f_p-> _*htpes vivses ooplsmoss .
v as . . » chronic infections «==4===> = |immuno-} pathogenicity
odpovedl po Vakclnacl + immunodeficiency - > *opportunistic microbes
Death

11



22.11.2018

Ve r Variabilita antiinfekéni imunitni
X Priciny selhdni odpovédi u élovéka
ucinku vakcinace S————
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Attachment, entry, replication (live vaccines) CDISO/SLAM
Antigen recognition Toll.like receptors

Antigen uptake by and activation of innate HLA class 111 proteins C3 and C4), costi ‘molecules
immune system (CD80, CD8G), CD21, CD35, killer Ig-like receptors

Antigen processing and presentation HLA class /11 genes, TAP, CD21,CD35

B/T lymphocyte function CD40, CD40 ligand, B/T cell receptors, G proteins.

Immune regulation Cytokines, monokines, C-C chemokines (and receptors)

Effector and accessory cell function Fc receptors

SLAM = Signali ivation molecule, identified s virus receptor.

{romiives
BAMUNOLOGY
The genetic regulation of infant immune responses
to vaccination V. 2. b MZ Stud H 95% Gl Ref
g s 205 a5 el pUEITON 010 GEAUTSS 8 By L ¥ rd
Moteie 1 Nomport™ o g ST of i . oo et i e i Gt bility, % % ences
v sty Measles antibady 55 45 usat 2-18 years cross-sectional 89 =52 18
= Mumps antibody 55 45 USAY 2-18years  cross-sectiomal 39 =2 18
Rubella antibody 55 45 USAY 2-18years  cross-sectional 46 =5 18
HAV antibody 95 9  Germany  15-65years  prospective 36 -2-73 15
antibody 9 96 Germany  I18-G5years  prospective 61 4181 15
HBsAg antibody 150 48 Gambia 5 months. prospective 7 6385 12
Palia antibody 158 48 Gambia 5 months. prospective 60 4373 12
Tetanus antibody 159 48 Gambia 5 months. prospective 44 16-70 12
Tetanus 113 159 48 Gambia 5 manths. prospective 64 5075 12
Diphtheria antibody 159 48 Gambia 5 manths. prospective 49 1777 12
s Hib antibody 147 43 Gambia 5 manths. prospective 51 3266 14
- Pertussis
= Pertactin TFN-y 150 48 Gambia 5 months. prospective 53 3567 12
o FHA IFN-y 159 48 Gambia 5 months. prospective 65 50-76 12
e Toxin 1113 159 48 Gambia 5 months. prospective 57 40-71 12
o BCG
- PPD TNy 159 45 Gambia 5 months. prospective 4 w7112
KMTB IFN-y 159 48 Gambia 5 manths. prospective 39 RN
PPD IL-13 159 48 Gambia 5 months. prospective 46 575 12
Hspés 113 159 48 Gambia 5 months. prospective 50 29-67 12
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