ITP Antibodies Mediate Complement Activation and Platelet Desialylation
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Rationale: Most platelets in whole blood have intact sialic residues on platelet glycoproteins. We undertook

J\ studies to see if ITP antibodies activate platelets in whole blood to undergo premature desialylation. To

Detection: anti-CSa desialyate platelets, we incubated platelet rich plasma with neuraminidase, an enzyme that removes terminal

Whole Blood i T 1 ITP IgG sialic residues from glycoproteins. To examine desialylation, we used a labeled RCA (RCA FITC) and
incubated platelets.

Background

Immune thrombocytopenia (ITP) 1s an acquired autoimmune disorder characterized by low Control IgG X Control Fiotre Sa
platelet count (<100 x 10%) due to increased platelet destruction and decreased platelet 1 — 5
production (Figure 1). ITP can be a primary condition or develop secondarily. Symptoms of A CDTA
ITP include bruising (purpura), petechiae (Figure 2), and an overall increase in bleeding. ' =
However, only about 5% of patients present with severe bleeding. Current treatment, if Incubate 37°C @ 45 min =
indicated, involves steroids, IVIG, and anti-D. About 10% of ITP patients present with é e
chronic .refractory ITP. Plasmaphefesm has b.een used in these pat.lents who have fal.led 0.5 ul NA (30 mU final) 1 ul NA (60 mU final) 2 ul NA (120 mU final)
conventional treatments, but there 1s an ongoing need for more patient-focused therapies. o mm— o C— e m— q
Multiple mechanisms in which ITP facilitates platelet destruction have been discovered. Platelet desialylation Whole blood was treated with ACD (1:9) and was centrifuged at
Past studies have shown that ITP antibodies lead to an increase in complement activation 180g for 20 minutes to 1solate platelet rich plasma (PRP). PRP was treated with PGE1 and
and that ITP antibodies bind to desialylated platelets, marking them for apoptosis centrifuged at 1800 rpm for 10min. Neuraminidase (Sigma 11585886001) was added to the I ... A
(Figure 3). PRP and incubated for 1 hour at 37°c. RCA FITC (Vector FL-1081-5) was added to samples . *A
and allowed to incubate at RT in the dark for 15 minutes. Samples were fixated with 1% .
p—-er 3 D 90T ¢ ® . paraformaldehyde for 30 minutes to 24 hours before proceeding with flow cytometry RCAFITC
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Figure 2: Petechiae found in ITP patients :
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Alexa Fluor 488-A
Res u Its Figure Sa-b: Platelet rich plasma (PRP) flow cytometry to determine the optimal
concentration of neuraminidase (NA) needed for platelet desialylation. PRP cells were
incubated with NA at 30, 60, and 120 mU and tagged with RCA FITC.
Anti-GPlba D Anti-GPlIbllla . . . .
Mediated ITP Mediated ITP C5a ELISA - Complement Activation Determiantion by ITP Antibodies Results Pending results. However, for future platelet desialylation experiments, RCA FITC
i w A 4- (1:500) and Neuraminidase (1 ul/60 mU) will be used to stain platelets.
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Conclusion

Figure 3: Method of action of
Platelet Desialylation in ITP

These results suggest that ITP antibodies do not activate complement or more sensitive
assays are needed to detect complement activation by ITP antibodies. If our
desialylation studies indicate that ITP antibodies show improved binding to desialyated
antibodies, we will then examine complement activation using desialyated platelets.

. 4 2=
Splenic 3
S
Clearance >
a
o

Sialic acid

1 | | | | | | 1 | | | |
| |
D D D D
TN NN References
N IO RO MIOMIOMO MO MO MR
P F P S S g R
& & ooo,% \Q% o @Q S & & & &
Q& \’\% Q’\» q‘jo \Qﬂ’ \": me Q‘o\ QQOC’ Q%\’ Q@ @\ I. Audia S, Mahévas M, Nivet M, Ouandji S, Ciudad M, Bonnotte B. Immune Thrombocytopenia: Recent Advances in Pathogenesis and
R &,&e GQ* C;z@ G@Y’ @Y’ \(SQ &QQ éQ &QQ éQ &QQ Treatments. HemaSphere. 2021;5(6):e574.
. . . . . . . ¢® & Q) N N 2. Bussel J, Cooper N, Boccia R, Zaja F, Newland A. Immune thrombocytopenia. Expert review of hematology. 2021;14(11):1013-1025.
We hypothesize that desialyated platelets show increased binding of ITP antibodies. & @Q% &9 S 3. Castelli R, Lambertenghi Delilliers G, Gidaro A, Cicardi M, Bergamaschini L. Complement activation in patients with immune
Increased ITP platelet blndlng Contribu‘[es to Complemen‘[ activa‘[ion. QQQ CP& O xq9 thrombocytopenic purpura according to phases of disease course. Clinical and Experimental Immunology. 2020;201(3):258.
Qo‘\ ,‘o\ 4.  Haile LA, Rao R, Polumuri SK, et al. PF4-HIT antibody (KKO) complexes activate broad innate immune and inflammatory responses.
o& Thrombosis research. 2017;159:39-47.
C 5. Lambert MP and Gernsheimer TB. Clinical updates in adult immune thrombocytopenia. Blood. 2017;129(21):2829-2835.
M t h d 6. Lasne D, Pascreau T, Darame S, et al. Measuring beta-galactose exposure on platelets: Standardization and healthy reference values.
Res Pract Thromb Haemost. 2020;4(5):813.
e O s . . ] . . . . 7. LiJ, van der Wal, Dianne Evertdina, Zhu G, et al. Platelet Desialylation: A Novel Mechanism of Fc-Independent Platelet Clearance and
Figure 4: Complement activation in control patients (IgG) vs. I'TP patients measured using a a Potential Diagnostic Biomarker and Therapeutic Target in immune Thrombocytopenia. Blood. 2014;124(21):467.
C5a assay. PF4 /Hep /KKO and Control IgG Athens were used as positive controls. The blank 8.  Rezaei N, Sadeghalvad M, Mohammadi-Motlagh H. General Concepts of Immunity. In: Rezaei N, ed. Encyclopedia of Infection and

Complement activation Whole blood samples were incubated with control IgG or ITP tmmunity. Oxford: Elsevier; 2022:1-13.

antibodies from the blood of 3 patients for 45 minutes at 37°c. Samples were centrifuged,
and the collected supernatant was either frozen at -80°c or used immediately. Complement
activation was then measured using a C5a ELISA.

and buffer samples were used as negative controls.

Results C5a ELISA showed no difference in complement activation between samples
incubated with IgG and I'TP antibodies.
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