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Categories of Primary Immunodeficiencies
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Common Variable Immune Deficiency (CVID)

Prevalence: estimated to be 1:25.000 to 1:100.000

Inheritance: ~10% familial CVID (thereof 75 AD and 25% AR),
25% coincide with familial sIgAD
Definition: Heterogeneous primary antibody deficiency syndrome
- Serum Ig levels:
IgA < 0.05 g/I HD CVID
IgG < 5¢g/I
IgM in ~80% low

e Clinic: Susceptibility to recurrent infections of the upper respiratory tract,
mainly with encapsulated bacteria

P. Yong et al: ,A Rose is a Rose is a Rose, but CVID is not CVID“ Adv in Immunol., 2011



Common Variable Immune Deficiency (CVID)

e Additional clinical manifestations:

GIT: diarrhea, gardiasis,
nodular lymphatic hyperplasia

Autoimmune-Phenomena: ITP, AIHA,
PSS and others (~20%)

Splenomegaly (~20%)

Sarcoid-like granulomas (approx. 10%

Malignancies: Lymphomas (<10%),
cancer of the stomach




CVID: variable Hypogammaglobulinemia —
possible causes

Arretierung  zirkulie-  Auto-AK
im Pra-B- rende
Stadium B-Zelle .
Assoziation
| mit HLA-A1,
gestorte : B8, DR3
Th-Regulation’ — X vgl. SLE-
Assoziation
fehlerhafte v
Glykosilierung der g Plasma-

- zelle

aus: Burmester, Pezzutto:
Taschenatlas der Immunologie



Monogenetic Causes for Hypogamma-
/Agammaglobulinemia
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Heterozygous mutations in CTLA4 can cause immune dysregulation

Family B Symptoms at 15 presentation
- Age 7y: recurrent sinusitis and otitis
- Age 10y: weight loss (4kg); dyspnea

Ia.

Clinical findings

- Pathological auscultation and
peribronchitis in chest x-ray

- Bronchoscopy: chronic inflammation
and atrophy of the bronchial wall

m O - lgG-antibodies against pigeon droppings, pigeon serum
and aspergillus fumigatus

- Low IgA

”I.

—> Diagnosis: Idiopathic pulmonary fibrosis
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Clinical manifestations

Duodenum Bone marrow Cerebellum

Lymph nodes

Schubert et al. 2014 Nature Medicine 20;1410-1416



The clinical phenotype is characterized by T-cell-mediated inflammation,
lymphoproliferation, and hypogammaglobulinemia

Hypogammaglobulinemia
Lymphoproliferation
Respiratory tract involvement
Gastrointestinal involvement
Hematological involvement
Skin involvement

Clinically reactivated/apparent infections
Endocrinological involvement
Neurological involvement
Growth retardation

Arthritis

Liver involvement

Kidney involvement

Malignancy

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

B percentage of "affected" mutation carriers



Patient Z.11.2. Nodular T-cell infiltration(bone marrow)



CTLA-4 — an essential inhibitory receptor on Tregs
CTLA-4 captures its ligands CD80 and CD86 from the surface of APCs
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Trans-endocytosis

Sansom and Walker, Nat Rev Immunol. 2011 Nov 25;11(12):852-63.



130 mutation carriers with 42 different mutations

Leader peptide and extracellular domain (exon1+2): 36 mutations

Transmembrane domain (exon3): 6 mutations

§, have previously been described

1.Schubert D, Bode C, Kenefeck R, et al. Autosomal
dominant immune dysregulation syndrome in humans with
CTLA4 mutations. Nat Med 2014;20:1410-6.

2.Zeissig S, Petersen B-S, Tomczak M, et al. Early-onset
Crohn’s disease and autoimmunity associated with a
variant in CTLA-4. Gut 2015,64:1889-97.

3.Slatter MA, Engelhardt KR, Burroughs LM, et al.
Hematopoietic stem cell transplantation for
<em>CTLA4</em> deficiency. Journal of Allergy and Clinical
Immunology;138:615-9.e1.

4. Hayakawa S, Okada S, Tsumura M, et al. A Patient with
CTLA-4 Haploinsufficiency Presenting Gastric Cancer.
Journal of Clinical Immunology 2016;36:28-32.

5.Kuehn HS, Ouyang W, Lo B, et al. Immune dysregulation
in human subjects with heterozygous germline mutations in
CTLAA4. Science (New York, NY). 2014;345(6204):1623-1627.
doi:10.1126/science.1255904.
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Disease is a continuum,
and health is a subjective measure...

mutation carriers...

No symptoms ... few symptoms .. severe symptoms



Classification into affected and unaffected

130 mutation carriers...

...without need

...presenting for special
symptoms medical
care/treatment
37 43

! !

,affected” ,unaffected”



Hypogammaglobulinemia is most common symptom in affected
and unaffected mutation carriers whereas lymphoproliferation

occurs primarily in the affected individuals
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Hypogammaglobulinemia m

Lymphoproliferation
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Previously unaffected CTLA4 insufficiency
Necrotizing fasciitis, S. pyogenes cultured




Immunological phenotype

Lymphopenia, decreased CD4+T cells, reduced B cells, increased FoxP3+ Tregs (%)
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CTLA-4 expression in FoxP3+ Treg cells
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Question: How to diagnose CTLA4-insufficiency?

Answer: Gene sequencing. CTLA4 has only 4 exons; so far, all mutations are in exons 1-3.

Question: In case | find a missense mutation in CTLA4, does this mean the
patient has to have CTLA4-insufficiency?

Answer: No. There may be muissense variants in CTLA4 which do not impair CTLA4 biology.
Example polymorphism at position 17.

Question: How to treat CTLA4-insufficiency?

Answer: There is no easy answer, as the phenotype is so variable.

Obviously the hypogammaglobulinemia needs immunoglobulin replacement,
CNS involement required high dose corticosteroids,

with bowel involvement one may try first with topical budesonide,
but...



Abatacept, sirolimus, and rituximab are all targeted
treatment options in CTLA-4 insufficiency

Slrollmus Abatacept/Belatacept Rituximab
n=13 n= 25

O Response
O Response
O Response I No
@ No data @ No response
response B No data

Rituximab 25 Cytopenia (3), Gl symptoms (1) 0 B cell loss in general

Sirolimus 12 7 Gl symptoms (3), splenomegaly 1 Raising CMV load (1),
(2), cytopenia (2), CMV load (1), maintenance of
lymphadenopathy (1) lymphopenia (1),

infections (1), sepsis
(1)
Abatacept/ 13 11 Gl symptoms (5), respiratory 1 EBV reactivation (2)

Belatacept symptoms (2), lymphadenopathy - HLH (1)
(1), dropping of sIL2 receptor (1)



CVID; lung disease; neurological involvement;
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CVID; respiratory involvement

Enteropathy

Respiratory involvement

CVID; growth retardation
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Enteropathy

Lymphadenopathy; cytopenia
Enteropathy; type 1 diabetes

Lymphoma; cytopenia
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Cytopenia; respiratory/neurologic involvement 14

CVID; respiratory involvement

Lymphoma, endocrinological involvement
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Uk; following colectomy for
severe enteropathy

septic embolism (MRSA infection)
Septic multiorgan failure
Lymphoma

Sepsis (Gl perforation)

Bacterial sepsis

Post HSCT, GvHD

Post HSCT, metabolic ketoacidosis
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HSCT in patients with CTLA4 mutations

cITP; widespread lymphoid 10/10; MUD; PBSC Alem, Flu, Mel Death due to GvHD
hyperplasia

P2 20 Cytopenia; bronhciectasis; 10/10; MUD; PBSC Alem, Flu, Mel Died 2.5 years after due to
enteropathy (TPN-dependent) diabetic ketoazidosis

P3 14 Immunodeficiency; CMV infection 9/10; MUD; PBSC Thio, Flu, Treo Death due to GvHD

P4 16 Cytopenia; arthritis; SC Alem, Flu, Treo Alive and well

lymphadenopathy 6.1 years
P5 10 Enteropathy; Cytopenia lem, Flu, Mel Alive and well
10.5 years
P6 16 Cytopenia; lymphoprolifi , Flu, Treo Alive and well
O Deceased 5.6 years
P7 51 Hodgkin lymphoma; HL FluTgjve and well Alive and well
H Long term remission 100 days follow-up
P8 13 Cytopenia; autoimmune- , Flu, Treo, ATG Alive and well
10 months follow-up
P9 20 Cytopenia; hemolysis, vasculiti Thio, Flu, Treo Alive and well
paraplegy 10 months follow-up
P10 17 Hodgkin lymphoma; enteropathy 10/10; MUD; BM Alem, Flu, Treo, Thio Alive and well
12 months follow-up
P11 14 Recurrent infections, enteropathy 7/8; MMUD; BM Flu, Mel, TBI 3 Gy Alive and well
7 months follow-up
P12 14 Enteropathy, , respiratory disease 10/10; MUD; BM Alem, Flu, Bu Alive and well

90 days follow-up
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Scientists The geal of this website is te inferm patients and their relatives, MEDICAL CENTER
Breisacher Strasse 117

physicians and scientists about the molecular basis of and the clinical
manifestations that can result from CTLA-4 deficiency. Should you
have any additional questions you are very welcome to contact us at
any time.

For
Patients

CTLA-4 deficiency [cytotoxic T-lymphocyte-associated protein-<4
deficiency), which results frem a germline mutation in the CTLA< gene,
can cause an immune defect- and immune dysregulation syndrome in
mutation carriers. The inheritance pattern is autosomal-deminant,
which means that the chance to inherit the mutation is S0%. Both the
penetrance and the expressivity are reduced, therefore not all mutation
carriers show symptoms, and the severity of the clinical manifestations

can vary in individual patients, Patients often develop a syndrome that
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79106 Freiburg im Breisgau
Germany

Tel, +43 761 270-77732
Fax, +49 761 270-77744
E-Mail | Website

Cwtpatient Clinic

Marion Klima
Tel. +49 761 270-27500

Heike Spitznagel
Tel. +49 761 270-77580
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Monogenetic Causes for Hypogamma-
/Agammaglobulinemia
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Clinical Phenotype of NFkB1 Mutations
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Extended phenotype of NFkB mutations
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NFkB1 Mutations

p.Aspl191_Lys244delinsGlu

I p.Llys244_Asp279delinsAsn p.Asp808Leufs*22
I p.Phe310llefs*76

p.Met14GInfs*9

. p.Alal56Serfs*12 p.Ser338Leufs*94
le87Leufs*16 p.Arg157* -
b.GIn9g* . p-valase
p-Leul76 p.Alad75Profs*10
p.Ala506Valfs*17
p.Asp541*
N s RHD RR i ANK DD s C
S —__-"'
p.Arg57Cys
p.lle87Ser plle28ivet  Cleavage site
P«TW9%5~‘I‘;8A D Arg230Lys for NFkB1 processing p.Gluggalys
p.Va sp :

o.Met216Val (to become an active transcription factor)



NFkB1 Mutations

e Autosomal dominant inheritance
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NFkB1 Mutations
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Clinical manifestations

asymptomatic;

2

symptomatic;
41




Clinical manifestations

* 44 patients with NFkB1 mutations

asymptomatic; respiratory disease 73%
3 URTIs 59%

LRTIs 51%

gastrointestinal involvement 49%
enteropathy/IBD 46%
symptomatic; gastritis 5%

41 lymphoproliferation 49%

splenomegaly 39%
lymphadenopathy 32%

hepatomegaly 17%

autoimmune cytopenia 22%
ITP 20%
AIHA 15%
endocrine involvement 15%
hypothyroidism 12%
secondary hyperparathyroidism 2%

15% herpes zost(_er 10%
salmonellosis r——— 70
Chronic NOrovirus |je—— 79,

. o)
hemangiomas 5% JC encephalitis = 2%
lymphoma [* 2%

tumours
malignant skin tumours 5%

neurologic involvement 12%
arthritis 7%



Clinical manifestations
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* 83% of patients have hypogammaglobulinemia
e 26 patients diagnosed with CVID, 2 with HIGM
« 2/3 of all patients on immunoglobulin replacement therapy



Monogenetic Causes for Hypogamma-
/Agammaglobulinemia
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SEC61A1,1\\ | iy 114 (25%) with clear mutation
xiap, 1_—N

6 %

PIK3CD, 2

———-A
STAT1,2"

\ STAT3, 3
CECR1, 3



LRBA deficiency: PID and immune dysregulation syndrome

Caused by biallelic mutations in LRBA with loss of protein expression

Immune dysregulation _— 95%

Enteropathy | ] 62%
AIHA ) 573 Laura Gamez
ITP | ] 52%
GLIDL | 38% Tuesday, 12 noon

Diabetes I 2o
Neutropenia T pax
Chronic autcimmune hepatitis |
Eczema D 10%
Uveitis T 10%
Alopecia I 5%
Organomegaly __ 86%
Splenomegaly : 1 54%

Pentland Suite

Lymphadenopathy ] 33%
Hepatomegaly | —
Recurrent Infections | ] 711%
Parenchymal lung damage ] 52%

Upper respiratory infections ] ] a8%
Lower respiratory infections ] 41%

Urinary infections T——1 10%
Hypo/Dygammaglobulinemia | ] 57%

Low IgG ] 52%
Low IgA ] 38%

Low IgM ] 20%
Failure to thrive I 21%
Stroke T 5%
Deafness -5%
0% 10%  20%  30%  40%  S0%  60%  70%  80%  90%  100%

Gdamez-Diaz et al. JACI 2016



Biology of CTLA4 recycling

TCR

CTLA4

| Degradaticn '

OO

Late pnc.‘m«o'nr o Lysww
mudrivescular body

Figure Z | Intracellular trafficking of CTLAA. The hallmark of cytotoxe T lynphocyte

Sansom and Walker, Nat Rev Immunol. 2011 11:852-63.



Monogenetic Causes for Hypogamma-
/Agammaglobulinemia

PIK3R1,1__ AICDA, 1 ~ADA, 1 N =451 patients
SEC61A1,1\\ | iy 114 (25%) with clear mutation
xiap, 1_—N

PIK3CD, 2

———-A
STAT1,2"



Case report 1

Monogenic cause of immunodeficiency and immune dysregulation...

M

Female patient SLE-like

* hypogammaglobulinemia

Male patient CVID
. O * hypogammaglobulinemia
* SLE-like phenotype: . . * recurrent respiratory infections
polyarthritis, splenomegaly, Patient 1~ Patient 2
vasculitis of the skin, kidney

involvement, leukopenia, * Lymphoproliferation
microcytic hypochromic anemia

e chronic diarrhea

* renal failure 2 nephrectomy at
age 13

died of a cerebral bleeding at

age 17
Johanna Schepp et al., JoCl, Feb. 2016



... we found a compund heterozygous mutation in CECR1 ...

Genetic Analysis

Mutation mother father patient

Chr22:17687997C>T A AVA

I."'(\".. I|I |||I /\ |'| W/ '\\

R169Q CA MM T A

Family A ATZC|GG A A

."I...I'I

Chr22:17684478A>C | ,"I \

M243R VAL A )

TG GG A

Johanna Schepp et al., JoCl, Feb. 2016



CECR1 encodes for ADA2.

|dentification of ADA-2 deficiency (DADA2) in 2014:

M EnglJ Med. 2014 Mar 6.370(10):911-20. doi: 10.1036/NEJMoa1307361. Epub 2014 Feb 19.

Early-onset stroke and vasculopathy associated with mutations in ADA2.

Zhou Cl1, Yang D, Ombrello AK, Zavialov AV, Toro C, Zavialov &Y, Stone DL, Chae JJ, Rosenzweig S0, Bishop K, Barron KS, Kuehn
HS, Hoffmann P, Megro A, Tsai WL, Cowen EW, Pei W, Milner JD, Silvin C, Heller T, Chin DT, Patronas NJ, Barber JS, Lee CC,
Wood GM, Ling A, Kelly SJ, Kleiner DE., Mullikin JC, Ganson NJ, Kong HH, Hambleton S, Candotti F, Quezado MM, Calvo KR, Alao H,
Barham BE., Jones A, Meschia JF, Worrall BB, Kasner SE, Rich 55, Goldbach-Mansky B, Abinun M, Chalom E, Gotte AC. Punaro M,
Pascual V. Verbsky JW, Torgerson TR, Singer NG, Gershon TR, Ozen S, karadag O, Fleisher TA, Remmers EF, Burgess SM, Moir
SL, Gadina M, Sood R, Hershfield M5, Boehm M, Kastner DL, Aksentijevich |.

N Enagl J Med. 2014 Mar &;370(10):921-31. doit 10.1056/NEJMoat 307362, Epub 2014 Feb 19.

Mutant adenosine deaminase 2 in a polyarteritis nodosa vasculopathy.

Mavon Elkan F1, Pierce 5B, Segel B, Walsh T, Barash J, Padeh S, Zlotogorsk A, Berkun Y, Press JJ. Mukamel M, Voth |, Hashkes
PJ. Harel L, Hoffer V, Ling E, Yalcinkaya F, Kasapcopur O, Lee MK, Klevit RE, Renbaum P, Weinberg-Shukron A, Sener EF,

Schormair B, Zeligson 5, Marek-Yagel D, Strom TM, Shohat M, Singer A, Rubinow A, Pras E, Winkelmann J, Tekin M. Anikster Y, King
MC, Levy-Lahad E.




ADAZ2: Current State-of-Art

el Antigen

presentlng

IFNy cell
(3)
ADA2
secretlon ‘>
¢ ADA1

Macrophage

Cellular membrane

l Adenosine receptor

Inosine

Cell proliferation or o < ADA
differentiation (1) °>

>
- [
.,

o

Zavialov A.V. et al Leukoc. Biol. 88(2):279-90
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mU/g plasma protein

300 -

ADAZ2 activity

o o

e

DADAZ2 Patients

NR: 83271
mU/g plasma protein



ADAZ2 staining in tissue macrophages resembles
phagolysosomes

6nter for Chronic & :—..;.';:-'
Immunodeficiency



ADAZ binds viral ssRNA and degrades RNA at an

acid pH
Human recombinant ADA2 ADA2 [ug/ml]
incubated with 543210

IRD _Dye ssRNA (47 pairs
SSRNA coding for the segment
6 of influenza virus)
and run on polyacrylamide gel

EMSA: Electrophoretic mobility shift assay
LU LU

—
—

rophoresis

Protein
IRDye 700 probe &=

Unlabeled competitor



Lysosomes are operation-centers of
non-self nucleic acid sensing
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Monogenetic Causes for Hypogamma-
/Agammaglobulinemia

s AICDA, 1 ,ADA, 1 N =451 patients
Desirée Schubert et al., | oy 114 (25%) with clear mutation
J. Allergy Clin. Immunol. R ” i

in print

PIK3CD, 2

STAT1, 2

\ STAT3, 3
CECR1, 3



B cells terminally differentiate into antibody-producing plasma cells

e Shi et al. Nature Immunology (2015) Transcriptional profiling of mouse B cell terminal
differentiation defines a signature for antibody-secreting plasma cells.

Resting B cell Plasma cell

300 genes define a plasma cell signature

\ 4

FoB
MZB
B1B

u Gene expression g lon transport
ion = Receptors/signaling
» Intraceliular protein transport Migration/adhesion
» Glycosylation « Cell cycle/division
» UPR ® Non-coding RNAs
W » Other
Miscellaneous metabolism Unknown function

mouse, mMRNA, sorted cells, ex vivo
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A family with an autosomal dominant primary antibody deficiency

Family | r

_O

H1*
H2* H3 pP2* P3* H5* P9* P10*
: 1 Age Pneumo- Tetanus
ID at (rlr?G/I) (rlr??l) (:2'\//:) coccal antitoxoid
i i i exam g g g response | 1gG (1U/ml)
» autosomal dominant inheritance
> Early disease onset (15t year of life) Py | a5 | % > 33 No L34
. . . (700-1600) | (70-400) (40-230) | response Protective
» Diagnosis: common variable s 230 % 5 No 116
immunodeficiency (CV|D) ' (549-1584) | (61-348) | (23-259) | response | Protective
. .. 693 58 14 No
» Antibody deficiency of IgG, IgA and 1P4 | 16 | o ionay | (61348 | (23.259) | response na
IgM rs | 11 634 22 22 No o
> Infections only (mainly respiratory ' (6985'117560) (53:704) (31;79) response _
. - . 0
tract incl. bronchitis, pneumonia, LPT L9 | (s72-1474) | (34-305) | (31-208) | response n.a.
otitis media) rs | 6 421 31 12 No 0.16
. : ' (504-1464) | (27-195) (24-210) | response | Intermediate
» Reduced or absent vaccmatlon | — o - T ” T
responses to polysaccharide antigen | * (453-916) | (20-100) | (19-146) | response | Intermediate
and protein antigen (tetanus) 1ps | 13 468 21 26 No 0.29
> S full d ith i | b l (759-1549) | (58-358) (35-239) | response | Intermediate
uccessfully treated with immunoglobulin A o = 10 No o1
replacement therapy and antibiotics | (572-1474) | (34-305) | (31-208) | response | Undetected
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Patients have normal subpopulations of peripheral B cells

*B cells from peripheral bood were analyzed by flow cytometry

l.H1
healthy

l.P1

affected

B cells
15,6%

B cells
11,1%

— FSC”

CD19 —>

— IgM

Naive — MZ like IgA+
53,1% 22,3% A 0\ B
s 3 Transitional
4 0,672%
cD21low -
e : 1,509
Switched memory . R
21,3% SR '
MZ like IgA+
20,7% Transitional
1,33%
N D21 low S
o | 2,15% Qa
(I —> L
CD38
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Plasmablast differentiation is reduced upon in vitro stimulation

*Stimulation of isolated primary B cells with algM, Baff and CpG for nine days

Day O Day 3 Day 6 Day 9
A\ plasmablasts plasmablasts plasmablasts | plasmablasts

10.00% 0.103% ' j0.208% 14.711%

|.P1

affected

L | .' T T T T L | T T T [ | T T L | T T

plasmablasts . plasmablasts plasmablasts | plasmablasts
30.036% J0.101% 114.0% 131.1%

I.H1

healthy

CD38

Ig secretion:

ng/mi
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Identification of a novel heterozygous missense mutation in SEC61A1

g. 5102T>A
C.254T>A
p.vV85D

012-12-14_3130x_Yandra_1412

2 _forhlary_SECE1Z
A T G

AR T T T

control

SLOI_FRIDIUS_DF §Apara ud-Ji

=
T

AC G

e

L1 Fragment p3ase

A C G

SIFT score: 0.000
Provean score: -6.26
MutationTaster score: 4.15

Protein Acc. Organism SEC61A1 p.V85

NP_037468.1 Homo sapiens NRGTL MELGISPIVTSGLIMQLLAGAK
NP_058602.1 Mus musculus NRGTL MELGISPIVTSGLIMQLLAGAK
NP_954865.1 Rattus norvegicus NRGTL MELGISPIVTSGLIMQLLAGAK

NP_001003315.1
NP_001035594.1
NP_001080244.1

NP_595226.1
XP_958835.1
XP_710932.1
NP_013482.1
NP_986143.1

Canis lupus familaris

Bos taurus
Xenopus laevis
S. pombe

Neurospora crassa
Candida albicans

S. cerevisiae
Ashbya gossypii

NRGTL MELGISPIVTSGLIMQLLAGAK
NRGTL MELGISPIVTSGLIMQLLAGAK
NRGTL MELGISPIVTSGLIMQLLAGAK
NRGTL MELGISPIVTSSMLVQLLVGSQ
NRGTL MELGITPI ISSGMVFQLLAGTH
NRGTL MELGISPIVSSGMLFQLLQGTK
NRGTL LELGVSPIITSSMIFQFLQGTQ
NRGTLMELGVSPIITSSMIFQFLQGTQ
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The Sec61 complex - an ubiquitously expressed and essential protein transporter in the
ER membrane

Signal
sequence

Cytosol

SRP
receptor

Extracellular
space

‘[h Park E, Rapoport TA. 2012.
Annu. Rev. Biophys. 41:21-40
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*The Sec61 comlex passively acts as a calcium leakage channel

The p.V85D mutation disrupts the highly conserved pore ring of SEC61A1

Pore ring

Plug

R

Resting

Park E, Rapoport TA. 2012.
Annu. Rev. Biophys. 41:21-40

Translocating

Substrate
polypeptide

SEC61A1-V85D

Valine

J

Aspartic acid

Van den Berg B et al. Nature
2004 Jan 1;427(6969):36-44
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Impaired cotranslational protein transport by SEC61A1-V85D

*Cotranslational transport of pre-prolactin was assessed in semi-permeabilized Hela
cells expressing SEC61A1-V85D

A B
SISEC61A1 control SISEC61A1 control
Rough o, & - invitro o, & -
micro- E’ D E’ syn- g D g
somes o s > ) thesis ) S > )
—_— —— — | SEC61A1

—— — — .| PD|
| —

— pl

T — — — Beta-Actin

SEC61A1 (n=3) Prolactin (n=3)
i *%* i F%
200 *%k 150 ns
0 1 ) _ o
2 200 T $ 100 T
3 4 3
° v L
_E F11]0; ERERECECTEERE FRCPRN PR ERxery SRR 2 S PO ; 50
& L
il il EES
) 0 T T T L 0 T T T T
Plasmid  empty wt V85D empty Plasmid empty wt V85D empty
siRNA siSEC61A1 control siRNA siSEC61A1 control

Experiments conducted by Sarah HaRdenteufel, AG Zimmermann, Saarland University Homburg
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Dissipation of the ER/cytosol calcium gradient

eLive cell calcium imaging in Hela cells overexpressing SEC61A1-V85D

SEC61A1 (n=5) (n=4) lonomycin
i - - kk%
400 NS _ o 1500 lonomycin 5 uM °':°_ 1000 e
0 . ) —_ X 8004
g 390 3 1000- empty 2
- & — wt 2 600
:12: 200+ g — V85D a 400-
L ~ 500 ®
4 ? o
2 100 g £ 200
S 3 2613360196
0' 0 T T 1 0'
S & 0 100 200 300 Q&
S w time (s) S&w

Experiments conducted by Marie-Christine Klein, AG Zimmermann, Saarland University Homburg
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A heterozygous nonsense mutation in SEC61A1 in a young patient with
antibody deficiency

Family Il g.15946G>T
1 c.1325G>T
p.E381*

wiH538]1] Fragmeft baze sate] Ha
M G| :r:l

T e B
3 a/\/\NNV\I\/\/

Index patient (I11.P3) from Hamburg, Germany

428
T
T 1

se Znb ot
G
[

» Hypogammaglobulinemia since birth

» Since then (7 years) treated with IvIG
Mother (11.P2) is HIV+, no further information
Grandmother (11.P1) suffered from recurrent otitis in childhood and had an abdominal
abscess as a young woman. Nowadays, she is completely fine and has normal Ig
levels (IgG 8,61 g/L, IgA 2,34 g/L, IgM 0,64 g/L, IgE 208 kU/L)
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Fall 1

Vor einer geplanten Fensterungsoperation werden bei einer 22-jahrigen
Frau mit rekurrierender Sinusitis folgende Blutwerte erhoben:

- Normales Blutbild
- Normaler Urin und Elektrolyte, normale Gerinnung,
- normale Nieren- und Leberwerte

« 1gG6.59/L (>7g/L)

« IgA <0.1g/L (>0.7g/L)

« IgMO0.6g/L (>0.49/L)

Fragen:

a) Was ist die Diagnose?

b) Muss ich Laborwerte wiederholen?
c) Kann operiert werden?



Fall 1

* |gG von 6,5 g/L kdnnte eine Variante der
Norm sein.

Types of cases
Common Casses

Rare cases
[ 25%) !

Rare cases
I (2.5%) |

X=1.98 D, =0 X=1.98



Kann es sich um einen IgG Subklassendefekt handeln?
IgG3 IgG4

75% des : Fehlt bei 8% der
Gesamt-1gG Bevolkerung
<5%, hat nur
kurze
Halbwertszeit



Fall 1

Die Patientin konnte einen IgG2
Subklasendefekt haben

Bakterium

Monozyt

— Opsonierung,
Phagozytose,
Ak-vermittelte
zellulére
Zytotoxizitat

bei Fehlen erhohte
Anfélligkeit flr

S. pneumoniae, gebildet ab
H. influenzae, 2. Lebensjahr;
N. meningitidis AK gegen
: bakterielle
Polysaccharide,
Teichonséaure

bei Fehlen erhdhte
Anfalligkeit fir

1gG4

kaskade

der anderen Sub-
klassen

IgG1 + 1gG3 bakterielle Infekte IgGo Infektionen
lé”féhilg Zur ; Halbwertzeit (t1/2 ):
omplement-
aktivierung von IgGy = 23 Tage
t1/ ~12 Tage
Komplement- kritisch bei Ausfall kritisch bei Ausfall

von IgG1 durch

lgG3 kurze t1/o von IgGs




Case

Die Patientin kdonnte einen CVID entwickeln

Cunningham-Rundles et al., 1989

18

16

14 7

12 A

10

8 -
14
12 e 12 12

number of patients

2

S P T L L S I
Q\P O O O O O O QO ® O O xO _x0

age at diagnosis



Fall 1

Vorgeschlagenes Procedere:

=

Wdh. der Immunoglobulin Bestimmung

Bestimmung der IgG Subklassen
Messung spezifischer IgG Antikorper Titer
e.g. Tetanus, Pneumococcus, Hib

Impfen, wenn niedrig

Kontrolle der Impfantwort

Follow-up der Patientin (mit IgG und
Infektionshaufigkeit) in jahrlichem Abstand

W N

o 01 b



Case Presentation

Chief presenting features
¥ 22 year-old woman

/¥ Rash over both shins and easy bruising,
otherwise well

/¥ Examination reveals petechial rash, no
lymphadenopathy, and no skin or joint
abnormality

Previous medical history
Normal childhood growth and development
Fully vaccinated (UK vaccination schedule)

Three episodes of otitis media in the last 2
months; slow response to prescribed oral
antibiotics

Family history is unremarkable.

LG

G

Initial laboratory findings

Full blood count

Mean Normal
level range?
Platelets (x 10°/L) 22 150 - 400
White blood cell 10.3 35-11.0
count (x10°/L)
Neutrophils 8.0 2.0-8.0
(x10%/L)
Lymphocytes 1.01 1.0-3.5
(x10°/L)
Haemoglobin 120 115 - 160
(g/L)
Red blood cell 4.3 39-54
count (x10%2/L)

aAge and gender dependent
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Possible diagnoses

ldiopathic thrombocytopenic purpura (ITP)

Thrombocytopenia secondary to haematological
malignancy

ITP associated with underlying systemic disease
Human immunodeficiency virus (HIV)

Drug-induced thrombocytopenia



Results of additional diagnostic testing

® Blood film and bone marrow examination:
Normal platelet precursors but peripheral thrombocytopenia.
No evidence of malignant infiltration of the bone marrow
Granulocyte and erythrocyte development was also normal.

®  CT examination: abnormal

No evidence of lymphadenopathy or splenomegaly

But nodularity within the lung parenchyma with small areas of non-specific ground glass
change were noted.

® Serum and urine electrophoresis:

Urine electrophoresis was normal with no evidence of Bence jones protein or nephrosis.
However, serum electrophoresis showed reduction in the gamma region with normal alpha
and beta regions.

Measurement of blood immunoglobulins

109G IgA IgM
Mean levels (g/L) 1.2 <0.1 <0.1
Normal range 7.0-16.0 0.7-4.0 0.4-2.3

® Specific antibody titres to tetanus and diphtheria were absent.

= Results of HIV and ANA tests were normal.
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Refined likely diagnoses

Idiopathic thrombocytopenia alone would not explain the
hypogammaglobulinaemia.

Thrombocytopenia secondary to haematological malignancy
There is no evidence, either clinically or on blood and bone marrow exam, for an
underlying malignancy.

ITP associated with underlying common variable immunodeficiency (CVID)
The most likely diagnosis, given the profoundly low antibody levels, is CVID with
associated ITP.

HIV was excluded with negative PCR.

Drug-induced thrombocytopenia was excluded by the drug history.
Sarcoidosis normally presents with hilar lymphadenopathy and normal or raised

immunoglobulins, although, on rare occasions levels can be reduced. Non-specific
nodular change within the lung fields shows a classical peribronchial distribution.



Die 10 Warnzeichen fur Immundefekte
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Die Fitness deines Immunsystems

Same as others
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SCID patient 90yr-old, never ill



Die Fitness deines Immunsystems

Probably more
than others
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Definitely more
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Diagnostizierbar durch die aktuellen Tests
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die aktuellen Tests




Center for Chronic Immunodeficiency
CCl, Frelburg, Germany

bodo.grimbacher@uniklinik-freiburg.de

www.uniklinik-freiburg.de/cci



