
Table 1: PCR-rSSOP Typing for Class I (A, B and C) and Class II (DRB1 and DQB1) alleles specific for DMD patients and the respective donors.

Duchenne muscular dystrophy (DMD) is a
X-linked lethal disease, caused by mutations in the
dystrophin gene leading to progressive muscle
degeneration, wasting and weakness.

A novel DT-DEC01 therapy of Dystrophin
Expressing Chimeric (DEC) cells was created by fusion
of human myoblasts derived from normal (allogeneic)
and DMD-affected (autologous) donors. In allogeneic
therapies, it is important to determine the presence
and specificity of the anti-HLA antibodies and presence
of donor-specific antibodies (DSA).

This study assessed prevalence of anti-HLA IgG
antibodies in DMD patients at screening visit and after
DT-DEC01 administration.

Study design

Pilot study assessing safety of systemic -
intraosseous administration of a single dose of
DT-DEC01 therapy (2-4 x 106 cells/kg) in 5-18 years old
boys with DMD and negative anti-HLA antibodies.

No immunosuppression was used.

(Bioethics Committee approval no. 46/2019). 

Donor-recipient HLA matching

During screening visit, blood samples were
collected from 11 DMD patients and the normal tissue
donors for the low-resolution typing of HLA class I (A, B
and C) and class II (DQB1 and DRB1) antigens using
PCR-rSSOP (polymerase chain reaction – reverse
sequence-specific oligonucleotide probe) method on
the Luminex platform.

There was no specific inclusion criterion for HLA
match in the study protocol, however HLA testing was
essential to assess potential of Donor-Recipient
incompatibility.

Assessment of the anti-HLA antibodies and

Donor Specific Antibodies (DSA) 

Sera of 11 screened DMD patients were verified
for the presence of anti-HLA class I, anti-HLA class II
and anti-MICA antibodies on Luminex platform. In the
case of a positive result, further analysis was employed
to determine the presence of the preexisting DSA.

If the DSA was detected in DMD patient, the
donor was excluded from the study and screening was
opened for a new donor eligible for allogeneic
myoblast donation. The anti-HLA testing was repeated
during the follow-up visits at 1, 3, 6 and 12 months
after systemic – intraosseous DT-DEC01 administration
to assess the potential immune response to the
DT-DEC01 therapy.

Results

Figure 1: Outline of the first-in-human Pilot study
assessing safety and efficacy of systemic-intraosseous
administration of DT-DEC01 therapy in DMD patients.
Manufacturing of DEC begins with muscle biopsies
from DMD patient and normal donor, followed by
myoblasts isolation and expansion, PKH staining and
PEG fusion creating DEC cells, followed by DEC sorting,
expansion, product formulation and administration of
DEC to DMD patient. HLA typing for presence of
anti-HLA antibodies and DSA is assessed at screening
visit and at 1, 3, 6 and 12 months after systemic -
intraosseous DEC administration.

Introduction

Methods

Conclusions

Prevalence of anti-HLA Antibodies in Duchenne Muscular Dystrophy Patients
at Screening Visit and after Intra-bone Administration of DT-DEC01 Therapy

Jacek Wachowiak MD, PhD; Grzegorz Biegański MD; Jarosław Czarnota, MD; Krzysztof Siemionow MD, PhD; Adam Niezgoda MD, PhD;

Ahlke Heydemann, PhD; Maria Siemionow* MD, PhD
*corresponding author e-mail: siemiom@dystrogen.com

Figure 2: Prevalence of Anti-HLA IgG in DMD patients at
the screening visit.
During the screening visit, 11 DMD patients were tested for
presence of anti-HLA IgG antibodies. Presence of anti-HLA
Class I IgG was confirmed in 3 out of 11 patients (27.3%),
with 1 patient (9.1%) tested positive for DSA. Presence of
anti-HLA Class II IgG was detected in 4 out of 11 patients
(36.4%), with 3 patients (27.3%) tested positive for both DSA
and auto-specific anti-HLA IgG. None of the screened
patients tested positive for anti-MICA antibodies. In total
anti-HLA IgG were detected in 5 out of 11 DMD patients
(45.5%), including 2 patients (18.2%) with simultaneous
presence of anti-HLA Class I and anti-HLA Class II IgG.
One patient (9.1%) demonstrated simultaneous presence of
anti-HLA Class I IgG DSA and anti-HLA Class II IgG DSA.

This study revealed high (45.5%) prevalence of anti-HLA antibodies in DMD patient’s population.

In patients with the negative anti-HLA antibody tests at screening, treated with DT-DEC01, no immune response was observed for up to
12 months after systemic-intraosseous administration of DT-DEC01 therapy without immunosuppression.

The results of the study confirm long-term immunomodulatory, but not immunogenic effect of DT-DEC01 therapy. 

Acknowledgements
This study was supported by Dystrogen Therapeutics Corp.

The authors and Dystrogen Therapeutics Corp. thank the patients and their families for participating in the study.

The authors thank the Dystrogen Therapeutics Corp. team members: Anna Ziemiecka, MSc, Maria H. Sikorska, PhD and Katarzyna Bozyk, MSc for their contribution to the study.

Figures 1, 2 and 3 were created with BioRender.com.

Donor / 
DMD Patient

ID
Relation HLA I A HLA I B HLA I C HLA II DRB1 HLA II DQB1 HLA Match

D01 father 26 33 35 51 01 04 03 (DR17) 15 02 06
7 / 10

P01 son 03 33 35 35 04 - 03 (DR17) 15 02 06

D02 father 02 24 44 51 05 16 12 13 03 (DQ7) -
5 / 10

P02 son 11 24 44 27 05 12 12 08 03 (DQ7) 06

D03 father 03 25 07 18 07 12 04 15 03 06
5 / 10

P03 son 03 11 07 25 07 03 08 15 04 06

D04 father 02 25 15 (B62) 18 03 (Cw9) 12 13 15 06 -
5 / 10

P04 son 11 25 51 18 04 12 - 15 06 05

D05 father 03 29 40 44 02 16 07 15 02 06
7 / 10

P05 son 02 29 39 44 02 16 07 13 02 06

D06 maternal uncle 01 02 08 39 07 12 03 13 02 06
2 / 10

P06 nephew 11 24 40 52 02 12 11 15 03 06

D07 father 24 68 18 41 07 17 01 13 03 (DQ7) 05
5 / 10

P07 son 24 02 18 44 07 16 01 07 02 05

D08 father 02 68 07 14 (B65) 07 08 09 13 03 (DQ7) 03 (DQ9)
6 / 10

P08 son 02 - 07 18 07 - 09 11 03 (DQ7) 03 (DQ9)

D09 father 24 30 07 15 (B62) 02 03 (Cw9) 11 - 03 (DQ7) -
5 / 10

P09 son 24 03 14 (B65) 15 (B62) 08 03 (Cw9) 11 15 03 (DQ7) 06

D10 father 01 24 08 35 04 07 03 (DR17) 14 02 (DQ2) 05 (DQ5)
6 / 10

P10 son 01 02 08 44 - 07 03 (DR17) 16 02 (DQ2) 05 (DQ5)

D11 father 01 02 40 (B60) 50 (B45) 03 (Cw10) 07 13 04 03 (DQ7) 06
7 / 10

P11 son 01 02 40 (B60) 08 03 (Cw10) 07 03 (DR17) 04 03 (DQ7) 02

The matched Patient / Donor HLA alleles are marked in pink.                                      DMD Patients treated with DT-DEC01 are marked with a star.
HLA alleles nomenclature in accordance with: Marsh, S. G. E., et al. (2010) Nomenclature for factors of the HLA system, 2010. Tissue Antigens, 75(4), 291–455.

Figure 3: Assessment of the anti-HLA IgG in DMD patients up to 12-months after systemic-
intraosseous administration of DT-DEC01 therapy.
Five DMD patients tested negative for anti-HLA IgG at screening visit and were treated with a
single dose of DT-DEC01 (2 - 4 x 106 cells/kg). The anti-HLA IgG testing was repeated during
the follow-up visits at 1, 3, 6 and 12 months, after systemic-intraosseous administration of
DT-DEC01 therapy, revealing the lack of the donor-specific anti-HLA IgG antibodies in all
treated patients.
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