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Kidney graft survival is excellent in recent
primary kidney transplants
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Types of rejection

1. T — cell mediated rejection (TCMR)

a. Acute

b. Chronic

2. Antibody — mediated rejection (ABMR)
a. Acute

b. Chronic

3. Mixed

Different types of rejection need different treatments.
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Diagnostics of rejection

[ Kidney graft ]

biopsy
Transcipts profiling
Histology (Molecular Microscope
Diagnostic System)
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dd-cf DNA in solid organ transplantation

%Donor-Derived cfDNA inference

Cell-free DNA in plasma

e dd-cfDNA

Status of acute rejection

Status of allograft injury

YO0 Donor-derived cfDNA (dd-cfDNA)
X0O{ Recipient-derived cfDNA (rd-cfDNA)

Sigdel, TK. et al. J. Clin. Med. 2019, 8(1) n H§;F




Commercial tests available

Based on trageted NGS

1. Allosure (CareDx)!: 266 SNPs, cutoff>1%
2. Prospera (Natera)?: 13 392 SNPs, cutoff>1%
3. Trac (Viracor Eurofins)3: >100 000 SNPs, cutoff>0.69%

USS$2200-2800/test
Cost effective detection of subclinical rejection...US$700

1Bloom, R.D. et al. J. Am. Soc. Nephrol. 2017
2Sigdel, T.K. et al. J. Clin. Med. 2019

3 Sharon E et al. PLoS Comput Biol 2017 n IKE
M




Prospera test principle

How Prospera Works
Recipient Precise Detection Test Results
Blood Sample
Donor Q No active rejection
fare=s={ ; : § Minimal donor-derived
, coll-1re@ DNA (da-CTDNA)
' Is released In a stable
' patient blood.
: — SNP difference —n OR
Recipent . @ Active rejection
N7 L Upon cell Infury, more
- ~ dd-CTDNA s released
- from the donor kidnay.
Mix of donor and >13,000 single-nucleotide Prospera reports the percentage
recipient call-free polymorphisms (SNPs) and of dd-cfDNA in a transplant
DNA (cfDNA) advanced bioinformatics recipient’s blood

are usad to differentiate
recipient and donor cfDNA
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Conclusions from published studies

Allosure test, n=102, 27 rejections

W T T T T
0.74

59% 85% 84% 61%
reJectlon

ABMR 0.87 81% 83% 96.4% 44.4%

Prospera test, n=277, 38 rejections

B T T T T
0.87

88.7% 72.6% 95.1% 52%
reJectlon

low dd-cfDNA predicted allograft quiescence, which can help to avoid the need of
protocol biopsies

Bloom, R.D. et al. J. Am. Soc. Nephrol. 2017, 28; Sigdel, TK. et al. J. Clin. 1KE
Med. 2019, 8(1) M




Conclusions from published studies

e dd-cf DNA are higher in antibody-mediated (ABMR) compared to T-cell
mediated rejection (TCMR)

e The best C-statistics of dd-cfDNA test is for ABMR

* dd-cfDNA > 0.5% were associated with the risk of de novo donor-specific
antibodies (HR 2.71) and were elevated ahead of donor specific antibody
identification (a median of 91 days) or ahead of rejection.

e Elevation of dd-cf DNA during infections

Bu et al. Kidney Int 2021 (ADMIRAL study) n II§;F




Trifecta study

300 biopsies examined by MMDx plus dd-cf DNA at time of biopsy
(53 biopsies from IKEM)
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Single-center, prospective study monitoring
dd-cf DNA in kidney transplantation

@ i Prospective monitoring
;_é n=100 patiens (9x)
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Dynamics of dd-cf DNA in the first year after

log 2 (% of dd-cf-DNA)
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dd cf-DNA higher in biopsies with delayed graft
function

Before transplantation 14 days post-transplantation
dd-cf-DNA dd-cf-DNA
Wilcoxon, p = 7.2e-09 16.007
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Biopsy cohort demographic (n=36)

dd cf-DNA<1%

dd cf-DNA>1%

12 24 p value
Recipient age, years 50 [34;68] 51 [19;71] 0.615
Donor age, years 53 [23;73] 49[31;80] 0.477
HLA mismatch 4 [2;5] 3 [1,6] 0.882
PRA 3[0;47] 8 [0;97] 0.214
Dialysis vintage, years 1.3 [0;4.7] 1.5[0;10.1] 0.404
Biopsy POD 13 [6;120] 370[7;11029] 0.003
Renal function, eGFR (ml/s/1.73m?2) 0.5[0.1;0.9] 0.48 [0.1;1.03] 0.638
dd-cf DNA (%) 0.53 [0.29;0.97] 3.02 [1.04; 24.4] <0.001
Absolute number of dd-cf DNA 3179 [738;8880] (11150 [1472;123324] 0.001

Type of Rejection
acute TCMR
chronic TCMR
acute ABMR
chronic ABMR
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dd cf-DNA higher in biopsies with antibody-mediated
(ABMR) vs. T-cell mediated (TCMR) rejection

dd-cf-DNA

ROC for glomerulitis
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The treatment of TCMR significantly decresed

log 2 (% of dd-cf-DNA)

Figure 1. The effect of treatment on the level of dd-cf DNA (in %) at week 1, 2 and 3 after indication

dd-cf-DNA

dd-cf DNA

ABMR

0.052

0.3

0.087

32.01

(12
— ®

*a

0.0 *

BX W1

W3 BX W1
Time after biopsy

biopsy (BX) with ABMR and TCMR. ABMR, antibody-mediated rejection. TCMR, T-cell mediated rejection.
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Conclusions from our study

Increased levels of dd-cf DNA in the 1st month after
transplantation limits its usage at this time as a marker of
rejection

Patients after retransplantation had often increased dd-cf
DNA due to previous transplant

dd-cf DNA predicts better antibody-mediated rejection
(compared to T-cell mediated rejection)

dd-cf DNA can be used to monitor non-invasively the
effectivity of rejection treatment
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