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Alanin

Arginin
Asparagin
Asparaginsaure
Cystein
Glutamin
Glutaminsaure
Glycin

Histidin
Isoleucin
Leucin

Lysin
Methionin
Phenylalanin
Prolin

Serin

Threonin
Tryptophan
Tyrosin

Valin

Ala
Arg
Asn
Asp
Cys
Gin
Glu
Gly
His

[le
Leu
Lys
Met
Phe
Pro
Ser
Thr
Trp
Tyr
Val
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Table 2 Luminex Analysis Revealed Rare Genotypes In 152
Requested Kits Samples Directly By Multiplex PCR
n =17688
Rare Mutations Number Percentage
1 Table 1 Results of screening events (n= 1048) compared to the MiM-Herleen 2 089
" " P’ p " Zh 19 0.6l
results of the entire test population (n=17635). Displayed are MIM.Maleon i 055
Submiod Ks percentage numbers of the laboratory population (left column) i rocid v 0%
and the screening event population, respectively (right column) ZIM-Herleen 8 026
N Z/M-Procida 6 0.19
er-Test)
MR 01
M5

M 01

57 01
55 — .
« MM =1774 e o e P-Lowell/P-Lowell | 0.03
. MZ = 488 i 709 Qo7 <0001 QU-Granite Falls/Q0-Granite Falls | | 0.03
s« MS =97 B s Q0-Mattawa/Q0-Mattawa 1 0.03
e SZ=53 Rare 144 0 <001 s/l 1 0.03
o 27 =268 M-Malton/M-Malton 1 0.03
 rare genotypes = 13 Z/Q0-Bellingham 1 0.03
* new genotypes = 3 Z/Q0-Clayton 1 0.03
F/M-Herleen 1 0.03

Bals et al., Respir Med 2007

Greulich et al,, OJRD 2017 .
Veith et al, Int J COPD 2019 Www.pneumopraxis-marburg.de ELF — AATD — November 2024
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ZR zz zZs z/Qo SR SQO
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Hybridization/
DNA extraction > Amplification > Labeling > Acqunsnhon > Data Analysis >
\——

g
335~m"ﬂ“”“ o (O
R q = .
- . @ A1AT
I I 3 _ K Y, Thermocycler Instrument ‘ Luminex® Instrum ent ’i\nalysis Softwar]

v High throughput analytical protocol
v" Rapid: aprox 4,5 hrs for 96 samples (0.5 hrs hands on)
v Standardized

2 Mutationen (S und Z) 14 Mutationen (S and 2)

ELF — AATD — November 2024
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DNA extraction > Amplification >> fa"ge'frf,f"’ >> Acquﬁmon >> Data Analysis
- -h\"l
A =
\
. 2 R \_— _,f
\ y Thermocycler Instrument | :Lumhex@’lnstrument Dnaly sglggftware

v" High throughput analytical protocol
v" Rapid: aprox 4,5 hrs for 96 samples (0.5 hrs hands on)

v Standardized
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Allelic variant

AlAT :
RefSeq: Associated Alleles

Genotyping [\ 001127701

14 ,frequent™ Mutations in one Take

A1009 CE39A PI*Y barcelona | A J

Alolo0 c.863A>T PI'S

Al011 c.1096G=>A PI*Z g

Al012 c.1130_1131insT Q0*Mattawa, Q0*Curem ;__m;;:
Al1013 c.1156_1157insC Q0*Clayton, Q0*Saarbruecken

Alo1l4 c.1178C>T PI*M heerlen

Courtesy of Progenika 2015 Www.pneumopraxis-marburg.de ELF — AATD — November 2024
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Ferrarotti et al. Orphanet Journal of

Orphanet Journal of Rare Diseases (2024) 19:82 .
https://doi.org/10.1186/513023-024-03069-1 Rare Diseases

®

Check for

Rare variants in alpha 1 antitrypsin
deficiency: a systematic literature review

llaria Ferrarotti"” ®, Marion Wencker? and Joanna Chorostowska-Wynimko®
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200'|

Lower Level of Normal: 90 mg/dl

Protective Threshold: 50 mg/dl

M M M S M Z SS Sz zZ
Genotype

ERS 2013 Www.pneumopraxis-marburg.de ELF — AATD — November 2024
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Greulich et al., in preparation Www.pneumopraxis-marburg.de ELF — AATD — November 2024
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Greulich et al., in preparation

From Z to Non-M

Rare Mutations, Laboraty Data

You need at least one ,healthy M"
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« 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

Www.pneumopraxis-marburg.de ELF — AATD — November 2024
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« Analysis
— Serum level: 0,35 g/I
— Genotype Pi*MZ

— Methods:
Looked for S und Z-Mutation

Www.pneumopraxis-marburg.de ELF — AATD — November 2024
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Quantitative analysis of AAT (and CRP) in plasma

Phenotyping for common variants (isoelectric focusing)
and/or
Genotyping if primers are available

If no primers and/
or null variant
expected

SERPINAT exon sequencing

If thought necessary
[unlikely]

v
SERPINA1 intron sequencing

FIGURE 1 Algorithm for laboratory testing of al-antitrypsin deficiency [AATD). This algorithm describes the
current practice of how members of the task force treat patients with AATD and is not provided as a general
recommendation. AAT: a.1-antitrypsin; CRP: C-reactive protein.

Marc Miravitlles, ERJ 2017 Www.pneumopraxis-marburg.de ELF — AATD — November 2024
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« Analysis « Sequencing
— Serum level: 0,35 g/I — Pi*Z/Myeerten
— Genotype Pi*MZ — Serum level 0,25 g/l
— Methods:

Looked for S- und Z-Mutation
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SERPINA1 16.9kB Region Resequencing to identify rare variants (RV, allele frequency<0.05)

s
iy ThetAl

Valite  PIPy e,

385 African Americans
7 Rare Coding Variants

o/ .
oo s [ =]

Pz Pl M2orensy - 5»_, o -
SR T
| ..y
serondS 1. TR ﬁtltv-"‘w
] e e
1,693 Non-Hispanic Whites
17 Rare Coding Variants, 1 deletion

Co-Primary Outcomes:

* Lung Function
FEV1% Predicted
FEV1/FVC

» CT Scan Emphysema
* al-Antitrypsin

RV RV
RV_ RV, RV\ \' »
S =l
J ] R"C/ T R;’VT;V R TRERV 3
RV RV RV

Gene-Level Burden Testing by Ethnic Group:

\ZERO vs ONE vs TWO SERPINA1 Rare Variants (RV)

\ 4

Pl Type Z Association Tests Conditional on Additional Rare SERPINA1 \
vanams (Pl S and Vi) by Ethnic Group:

No Z/S/Vg vs MS/MVg vs MZ vs SS/SVp/VeVg Vs ZS/ZVg vs ZZ
PIS Pz

o e W W

90 Hispanics
4 Rare Coding Variants

ms Mz
| s

Asp™'Glu

Related, Secondary
3 Outcomes:

Lung Function
FEF-25-75%
Annual Rate of
Change

CT Scan Air Trapping

CT Scan Function
Small Airways Disease
Clinical Outcomes
BODE Index
SGRQ
« Exacerbations

Ortega et al, AJRCCM 2020

Www.pneumopraxis-marburg.de
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A
19 i
‘A No 2/S/Vavs zva/zs=0.07 )"
1%
%
)
;i 50% -2
>
i °
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A = -

7 3% 5 ®
2
38%
X
Prio 2/5/vevs 22 =2.11x10°° -
NoZ/S/Vx MS/MV, MZ  SS/V.V,/SV, ZV,/Z5 ZZ
(N=185) (N=74) (N=5) (N=7) (N=9)

(N=1,411)

Ortega et al, AJRCCM 2020
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AATD in Spiromics

C.2 7 P =0.02
No Z/S/VR vs MZ™V*
g 15 Ak @ *™
Q iﬁ 20, 243200
a_‘ N 2N *. 17 "7 A o

Rare Mutations, Clinical Data

You need at least one ,healthy M"
Tow ,non-M" likely cause Problems

45 4 '. pNo Z/S{Vavs ZZ =8.94X10"°

>

Log'
A

NoZ/S/V; MS/MVy, MZ  SS/V.Vg/SV. 2ZVu/ZS ZZ
(N=1,404) (N=184) (N=73) (N=5) (N=7) (N=9)

Ortega et al, AJRCCM 2020 Www.pneumopraxis-marburg.de ELF — AATD — November 2024
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Thanks for listening
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