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What about rare Alleles?
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Genotype – Level – Risik

MM M/Z Z/Z

90 - 200 50 - 100 <50

Non-Smoker:
Very low

Smoker:
Mildly Raised

Non-Smoker:
Markedly Raised

Non-Smoker:
Normal

Smoker:
Extremely Raised

Smoker:
10% – 20%
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Genes to Proteins
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Three Base Pairs code for one Amino Acid
(Building Block for Proteins)



Webinar, 26.04.2021www.pneumopraxis-marburg.de

www.pneumopraxis-marburg.de ELF – AATD – November 2024

We find more Rare Alleles

Bals et al., Respir Med 2007
Greulich et al., OJRD 2017
Veith et al., Int J COPD 2019

0,5% 1,44% 4,9%
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Status in 2024

MM
69.90%

MZ
17.57%

MR
2.49%

MS
5.32%

M/Q0
0.15%

ZZ
2.52%

ZR
0.45%

ZS
1.38%

Z/Q0
0.02%

SR
0.10%

SQ0
0.01% R/R

0.06%
Q0/Q0
0.03%

MM

MZ

MR

MS

M/Q0

ZZ

ZR

ZS

Z/Q0

SR

SQ0

R/R

Q0/Q0



Webinar, 26.04.2021www.pneumopraxis-marburg.de

www.pneumopraxis-marburg.de ELF – AATD – November 2024

Why is that so?

2 Mutationen (S und Z) 14 Mutationen (S and Z)
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German Algorithm (as an Example)

Courtesy of Progenika 2015
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Faster than in the Past

Courtesy of Progenika 2015

14 „frequent“ Mutations in one Take
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How many Rare Mutations do exist?

Ilaria Ferrarotti; OJRD 2024
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Many

Ilaria Ferrarotti; OJRD 2024
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Serum Level and Genotype

ERS 2013
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Lower Level of Normal: 90 mg/dl

-
Protective Threshold: 50 mg/dl
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From Z to Non-M

Greulich et al., in preparation
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One non-M

Greulich et al., in preparation
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Two non-M

Greulich et al., in preparation
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From Z to Non-M

Greulich et al., in preparation
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Rare Mutations, Laboraty Data

-
You need at least one „healthy M“
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Genotype – Level – Risik

MM M/Non-M Non-M/Non-M

90 - 200 50 - 100 <50



Webinar, 26.04.2021www.pneumopraxis-marburg.de

www.pneumopraxis-marburg.de ELF – AATD – November 2024

One Example

• 52 year old male

• Symptoms
– Dyspnoea on exertion

– Chronic bronchitis

– No known allergies

• More to know
– Otherwise healthy

– 15 py (1980 – 1985)

• Lung function

– Moderate obstruction

– Diffusion mildly impaired
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Example

• Analysis

– Serum level: 0,35 g/l

– Genotype Pi*MZ

– Methods:
Looked for S und Z-Mutation

?
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What do Guidelines say?

Marc Miravitlles , ERJ 2017
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Repeated Analysis

• Sequencing

– Pi*Z/MHeerlen

– Serum level 0,25 g/l

• Analysis

– Serum level: 0,35 g/l

– Genotype Pi*MZ

– Methods:
Looked for S- und Z-Mutation

!!!
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MZ

Molloy; AJRCCM
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Data from the US
AATD in Spiromics

Ortega et al., AJRCCM 2020
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Daten from the US
AATD in Spiromics

Ortega et al., AJRCCM 2020
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Daten aus USA
AATD in Spiromics

Ortega et al., AJRCCM 2020

Rare Mutations, Clinical Data
-

You need at least one „healthy M“
Tow „non-M“ likely cause Problems
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A Simplification
Genotype – Level – Risik

MM M/non-M non-M/non-M

90 - 200 50 - 100 <50

Non-Smoker:
Very low

Smoker:
Mildly Raised

Non-Smoker:
Markedly Raised

Non-Smoker:
Normal

Smoker:
Extremely Raised

Smoker:
10% – 20%
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Thanks for listening
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