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Solid organ transplantation

Life long immunos uppres s ion

- Life saving (prevents  allograft rejection)

- Adverse effects : malignancy, infection, 
toxicity

- Long-term outcome not improved 
recently



Adoptive Treg therapy

Regulatory T cells  
(Treg)

Wagner et al., Gene Ther, 2021 



Adoptive Treg therapy
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Adoptive Treg therapy - challenges

⇒ Only trans ient increas e  of Treg counts   (4-8 
weeks )

       in the  Treg group            vs . Reference  group 
⇒ Not dos e-dependent



RNP based FKBP12KO  TregTacRes

Gundry et al., Cell Rep, 2016.



GMP compliant manufacturing of TregTacRes

50 ml



GMP compliant manufacturing of TregTacRes

50 ml



Challenge: Blood as starting material



Challenge: Blood as starting material

− Contaminants  of animal origin

− CE certified for diagnostics  only, not pharmaceutical 
grade

− Need for a certified collection s ite with manufacturing 
authorization to produce whole blood

Local authority now applied:

• Haemotherapy Guideline
• Transfusion law



Challenge: Blood as starting material

− Contaminants  of animal 
origin

− CE certified for diagnostics  
only, not pharmaceutical 
grade

Stability of 48 h
Filled in the 
cleanroom



GMP compliant manufacturing of TregTacRes

50 ml



Challenge: High purity isolation of Treg



Challenge: High purity isolation of Treg



GMP compliant manufacturing of TregTacRes

50 ml



Challenge: Gene editing materials
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 Stability program for stored Cas9 and single guideRNA

Own design as  no Pharm. Eu. Standard is  established



GMP compliant manufacturing of TregTacRes

50 ml



Challenge: Safety of a gene-edited Treg product
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TregTacRes are stable Treg – TSDR demethylation
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FKBP12KOTregTregWT
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TregTacRes do not show hyperproliferation



Challenge: Potency assays
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 TregTacRes expand in presence of tacrolimus 



Challenge: Potency assays
TregWT FKBP12KOTreg

Adequate potency assays to test multiple modes of action are missing



Increased CTLA-4 in TregTacRes
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TregTacRes are Treg-like
Donor 1 Donor 2
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TregTacRes’ tacrolimus resistance
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Hints for functional superiority of TregTacRes
in presence of Tac
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Challenge: Off-target analysis
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Regulatory achievements
Authorization to “produce“ s tarting materia l (whole  blood)

Qualification of BeCAT GMP laboratories  for gene  technologies

Validation runs  for TregTacRes

Application for Manufacturing authorization (12/2022)

Ins pection by the  local authority (07/2023)

Manufacturing authorization (05/2024)

Submis s ion of Clinica l Tria l Application 
(11/2024) 



FIH Clinical trial TregTacRes

Weaning from triple immunosuppression to tacrolimus monotherapy

Blood 
collec tion 

(d-14)

Living donor 
kidney 

transplanta tion 
(d0)

TregTacRes  
infus ion (d7)

Weaning

Primary 
endpoint: 

BCAR 
(week 60)

TregTacRes manufacturing

PI: Prof. Robert Öllinger, 
surgery

Sponsor representative
Prof. Petra Reinke

W1 W24 W60   W80

n = 12 - 24



TregTacRes basket trial – ATMP pilot EMA
Single investigational treatment: TregTacRes to control undesired memory/ 

effector (allo)T-cell responses in combination with approved Tac 
application 

⇒ enhanced Treg survival/function
⇒ weaning standard IS to Tacrolimus monotherapy

D4: 
lung

2-3 weeks  
afte r SOT

TregTacRes

+ Triple  IS medication:
Tacrolimus

Mycophenolat-Mofetil (MMF)
Methylprednisolone

0.25 x 106

0.5 x 106

1 x 106

3 x 106

basket trial 

W1 W24 W60   W80
Intervention group

Project lead: Prof. Petra Reinke



Platform technology: Tacrolimus-resistant 
antiviral T cell products  (TReAT)

Subproject 
1

Technology cell 
manufacturing

Subproject 
2

In depth product 
characterizatio
n and safety 
evaluation

Subproject 
3

Preclinical in 
vitro tes ting

(primary human 
model)

Subproject 
4
GMP 
manufacturing 
and clinical trial 
preparation

FUTURE 
PROJECT

Firs t-in-human 
clinical trialCMV

Subproject 5: Dissemination & Communication

Subproject 6: Exploitation

Immune 
monitoring

Multi-OoC for
 ATMP testing

EBV
Influenza 
SARS
-CoV2
BKV

EBV
Influenza 
SARS
-CoV2
BKV

CMV

CMV



Platform technology: Tacrolimus-resistant 
antiviral T cell products  (TReAT)

EBV H3N2CMV SARS-CoV-2 Adv

Background: Adoptive Antiviral T-cell Therapy GMP-compliant Production
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Summary: challenges on the translational path

• Starting materials  and certification of collection site & system
• Appropriate process design for products  with advanced requirements 

(gene editing)
• Establishing novel standards for specific materials  included in novel 

processes
• Find appropriate techniques to demonstrate safety and address 

concerns about novel tools
• Appropriate potency assays?
• Find alternative clinical trial designs appropriate for novel products
• How to handle platform technologies
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