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Figure 1. The EVOC Probe approach. An administered EVOC Probe is introduced and monitored non-invasively on breath along with its metabolic . | _ gua;strate -+ Blank
bioproducts. Aldo-keto reductases (AKRs) are a potential EVOC Probe target that are upregulated in some cancers as an adaptation to oxidative
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O< ég = inhibition of alkenol production in A549 and H460 treated with alkenal 10 uM. B) Knockout of AKRIBI10 abrogated the production of alkenol under
N N = alkenal administration (10 uM). AKRIBI15 silencing also reduced the production of alkenol compared to wild-type cells. Blank: cell culture media

only (no aldehydes added). Baseline: mean of analysis using cell culture media (no aldehydes added) from cell lines with/without inhibitor (A) or

1lung cancer cell line different clones (B). Data normalized by vehicle/WT group (first timepoint).

/‘; (A549; 3 CRISPR KO * 2 AKR , . ; RS ; HRE
(x) 1 mock-Caso) enzymes Time 2 gtljak;s;ritliaznal AKR inhibitors, A549 cells AKR inhibitors, H460 cells CRISPR KO, A549 cells
§ oY 250 ul ' A B C
o Time 3 >
O \nn
29 500 ——— 3 -
0O a4 . - AKR Inhibitor Legend 4 = AKRIBI15 clonel
90 Targeted analysis , 41 .= JFO064
oM Q g - - AKR1B15 clone2
< f substrates & O o - clone
X or substra S 211 *-Tolrestat IC75 -+ AKRIBIT5 clone3
< products S . } e Tolrestat IC50 s{ o~ AKRIBIO cloner
2 © —— Vehicle ' - AAKRIBIO clone2
N ) é - o - Cell culture media only 2 - AKRIBIO clones
Additional plate: [Re! 2 ~ WT
Cell culture e 1 Bacelines -+ Cell cuture media only
medium only & 1 Blank 1 — Baseline
_ 4 — Substrate - Blank
(Evaporation control
0 0
Figure 2: Method overview of biological and chemical in vitro methods used to investigate the effect of AKR activity modulation on released
headspace VOCs. For inhibition of the catalytic activity of AKRIBIO/B15 two lung cancer cell lines were treated for 24h with two AKR inhibitors 1.00
(Tolrestat: IC50 and/or IC75 based on AKR activity assay; JFOO64: 10uM). For permanently abrogated AKRIBIO or AKRIBI5 expression, three 100
clones of AKRIBI10O knockout and three clones of AKRIBI15 knockout in the background of A549 cells were developed using CRISPR-Cas9 system. §
A Mock-Cas9 was also used as control (wild-type cells). Cells were treated with 10uM of aldehydes (30 uM for Alkanal 2), and aliquots of cell ke .75
culture media were collected at 3 timepoints for headspace analysis. Samples were stored at -80°C before analysis. An additional plate was run in é © 0.75
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Figure 7: AKR1B10 and AKRI1B15 are responsible for the reduction of an alkanal in its alkanol bioproducts in lung cancer cells. A) Tolrestat
inhibited the alkanol production in A549 treated with alkanal 10uM, but no effect of JFOO64 was detected. B) The AKR Inhibitor JFOO64 reduced
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Automated about 40% of the production of alkanol. A dose-dependant response was observed between tolerestat and the inhibition of alkanol production in
Sampl i Nng H460 treated with alkanal TOuM. C) AKRIB10 knockouts and AKRIBI5 knockouts with reduced expression of AKRIBIO show reduced production of
_ alkanol under alkanal administration (10uM). AKRIB15 knockout without AKRIBTO downregulation showed 20% reduction in the production of
TD-GC-MS Analysis alkanol compared to wild-type cells similar to the overall reduction in AKR activity detected by colorimetric assay. Data normalized by
Manual vehicle/WT group (first timepoint).
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of VOCs in clinical breath samples (OML
Breath Biopsy® workflow). We are now
seeking to investigate the same relationships

Using /n vitro study of human lung cancer
cells, we have demonstrated the potential to
monitor the metabolic conversion of

Figure 3: Automated and manual headspace VOC sampling methods coupled with a mass spectrometry system. 50 uL of aqueous samples .. i throuah /n vivo and ex vivo samplina to
containing the volatiles are used for headspace analysis. Quality control mix (Deuterated standards and a panel of aldehydes and alcohols) are administered EVOC Probe a |dehyd es Into 9 i i P 9
injected onto sorbent tubes and run throughout the sequence. The mass spectrometry method is selected based on the higher sensitivity and alcohols by AKRS, and have used AKR further establish the potentlal to use EVOC

specificity for each pair of aldehydes and alcohol products. TD-GC-MS.: Thermal desorption-gas chromatography-mass spectrometry. TOF-MS:
Time-of-flight mass spectrometry.

Probes targeting AKR metabolism as a tool

inhibition/silencing to show that this :
for early detection of lung cancer.

relationship is specific and sensitive to
manipulation.
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