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Autosomal Dominant
Polycystic Kidney Disease
(ADPKD)

ADPKD is a heterogenous
disease, with patients
progressing towards ESRD at
very diverse rates

Patients are classified based
on rate of progression
according to lrazabal classes,
which scores patients
according to hTKV and age
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Patient — Urine Sample — Key Metabolites

v

Objective: Identify key metabolomic biomarkers to detect ADPKD before
symptom presentation.




Experimental Design

ADPKD urine samples

Healthy urine samples

Metabolite
extraction

v

n=95

Relative abundance

m/z

LC-MS analysis
Global metabolomics




Table 1. Clinical characteristics of control vs. ADPKD cohorts

Clinical Characteristics

Control, N = 47 PKD, N = 48
Sex, n (%)
Female 24 (51%) 33 (69%)
Male 23 (49%) 15 (31%)
Age, Mean (SD) 22 (6) 23 (6)
BUN (mg/dL), Mean (SD) 13 (4) 13 (4)
Creatinine (mg/dL), Mean (SD) 0.81 (0.21) 0.80 (0.18)

hTKV, Mean (SD) 491 (364)



Table 2. Clinical characteristics of Irazabal classification cohorts

Sex, n (%)
Female
Male
Age, Mean (SD)
BUN, Mean (SD)
Creatinine, Mean (SD)

hTKV, Mean (SD)

1A,N=6

6 (100%)
0 (0%)
20 (5)
12 (2)

0.71 (0.08)

210 (45)

Clinical Characteristics (Irazabal Classifications)

1B,N=8

6 (75%)
2 (25%)
26 (5)
14 (5)
0.83 (0.16)
270 (32)

1C,N=15

11 (73%)
4 (27%)
25 (5)
12 (3)
0.81(0.18)
380 (98)

1D,N=6

4 (67%)
2 (33%)
25 (5)
13 (2)
0.79 (0.23)
570 (152)

1E,N=13

6 (46%)
7 (54%)
20 (6)
16 (5)

0.83 (0.22)

847 (519)



Figure 1. OPLS-DA scores plot of control vs. ADPKD cohorts
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Figure 2. Important metabolite features between control vs. ADPKD cohorts
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Table 3. Ranked discriminatory metabolites between control vs. ADPKD cohorts

Important Features Across Groups

Feature
m/z rt VIP Score’ p-Value?
235.07985718 6.28452500 3.099 0.055
212.98923715 4.79698333 2.644 0.068
526.35524353 6.94811667 1.627 0.068
244.15059206 1.03770000 2.645 0.068
349.00258116 2.79287500 2.353 0.068
640.82898497 5.61406667 2.477 0.068
980.76077311 5.66133333 2.252 0.068
912.77471880 5.65601667 2.381 0.068
228.96141787 4.78438333 2.511 0.085
136.04727650 3.46701667 2.340 0.088
196.06728792 6.31812500 2.935 0.088
96.06739978 6.27943333 2.730 0.088
400.25222231 6.39716667 2.364 0.088
136.09595860 3.46618333 2.364 0.088
225.12030648 6.38416667 2.654 0.088
526.85803429 6.96323333 1.504 0.088
175.04626587 2.90574167 2.006 0.088
116.15321784 3.77112500 2.672 0.088
772.72558609 3.48236667 2.142 0.088
244.15059206 3.65138333 2.851 0.088
830.68609029 3.48230833 2.112 0.088
436.86500065 5.59932500 2.310 0.088
572.84234784 5.62990000 2.368 0.088
776.80096478 5.66500000 2.184 0.088
504.85289712 5.63178333 2.362 0.088
197.07174100 6.33762500 2.652 0.091
111.05298764 6.22821667 2127 0.092
714.76733357 3.48235000 2.056 0.092
776.72342301 3.48209167 2.034 0.092
890.63861035 3.48243333 1.906 0.092
284.19303289 6.37887500 2.312 0.096
284.13440704 6.69133333 2.520 0.096
1,051.70401345 6.59286667 1.768 0.096
169.98514175 4.44985000 2.174 0.096
429.31627238 4.37740846 2.756 0.099

" from OPLS-DA predictive component p1
2 FDR-adjusted, from independent samples t-test



Conclusion 1: A panel of 35 candidate biomarkers of
ADPKD was revealed. Discriminatory metabolites mapped
to histidine metabolism and arginine and proline
metabolism.
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Figure 3. Important metabolite features between Irazabal classification cohorts
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Figure 4. Important metabolite features between Irazabal classification cohorts
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Table 4. Ranked discriminatory metabolites between Irazabal classification cohorts

Important Features Across Irazabal Classifications

Feature
miz rt VIP Score’ p-Value?
338.33911380 21.41821667 1.257 0511
84.04434243 3.33305833 2.741 0.868
227.12327311 336150000 2702 0.868
312.21373026 1.02113333 2.695 0.868
302.22914367 2.00316667 2.581 0.868
312.21373026 334686667 2528 0.868
313.21618908 334711667 2.404 0.868
393.20742474 2.50456667 2304 0.868
10200012452 3.33773333 2.380 0.868
304.20944081 1.03803333 2379 0.868
328.24422366 1.02001667 2.360 0.868
185.12616270 3.38734167 2359 0.868
394.20802204 259400000 2359 0.868
313.21618908 1.01818333 2.346 0.868
302.19286836 2.08015000 2332 0.868
314.22641955 1.02076667 2329 0.868
314.23258451 3.34498333 2207 0.868
450.23911025 554630000 2276 0.868
429.23701026 083815000 2251 0.868
349.17802464 233083333 2244 0.868
302.22914367 1.02101667 2239 0.868
303.23362401 334468333 2238 0.868
244.15059206 1.03770000 2218 0.868
85.02599760 335069167 2217 0.868
328.24422366 333206667 2215 0.868
118.12178140 3.86365833 2203 0.868
229.35100293 6.23900000 2.188 0.868
458.30377677 6.11943333 2477 0.868
300.21313051 2.01020000 2.145 0.868
457.20021568 6.16398333 2.108 0.868
302.22914367 334534167 2.006 0.868
190.91048809 574055833 2.001 0.868
745.41346568 481198333 2.081 0.868
328.20641929 1.03642500 2073 0.868
114.15288610 202118333 2.054 0.868
385.26889865 6.39533333 2.031 0.868
126.09115986 3.37888333 2.023 0.868
356.23847967 335371667 2.021 0.868
305.15644808 213672493 2019 0.868
315.23210181 1.01975000 2014 0.868
407.18410488 1.99290000 2.005 0.868
1,011.66493673 090394167 2.003 0.868

' from OPLS-DA predictive component p1
2 FDR-adjusted, from one-way ANOVA



Conclusion 2: A panel of 42 candidate biomarkers was
identified that discriminates between lrazabal classes,
Indicating that subgroups of ADPKD may have distinct
biomarkers. Discriminatory metabolites mapped to steroid
hormone biosynthesis and metabolism and glycine, serine,
alanine, and threonine metabolism.
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Conclusions

Conclusion 1: Discriminatory metabolites mapped to ADPKD biomarkers.

Conclusion 2: Distinct metabolite differences were found based on Irazabal
classifications.

Significance: Urinary biomarkers will allow for early diagnosis of ADPKD to slow
or halt the progression of disease.

Limitations: small sample size within Irazabal classifications, potential identities
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