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Figure S1: Calibration curve of p-nitrophenol in 10 mM potassium phosphate pH 8, 0.1 % acetone.



A)

ALDHTt : i:ﬁ i Eﬁ bﬂv&;s—ffﬁiVL$PLLEREE3\/ARF$§D£$ ;ELsE =AEA$£T$P Fivﬁ
ALDH1A3 : LESTSLYKRAGLA GQPDRRPPALERPIRNL KEEAT! CE-VER G E WVEAEC RGS LOEL HQEATIS
M 2G N 6 NPS RE 6 EDK VKA A A2 WR A RG 6L L 66E
% 180 *® 200 % ZZU 240
ALDHTt TRENVRE TEKE—AA SEG RKELGRER I 2 i o2,V TLSEVER
ALDH1ZS3 : [§ 22 ETM D PFLHAFF :G [<75.5 VVCEMR 437 & c BOTIEITALYLG
R4 TL L T 5FA 46 sza T FT D6GY G IT NFDE 6 WAL PA6 GNT6V KB E E L EAG PP
* 260 280 * * 34
ALDHTE K GSTCOWMY EMDEGLE 1 1(EH] i sEFAT & BRVEAT.
ALDH1A3 PTVGA-———AMSSHEQT v 32 S ; HOCVgFN s BYAKKR
GVENEV G G € K APTGST2VGA 6 E A R NL R TLELGGENP 6V DADLDLAVE A F GOCTA 6V 6Y EF RR 6F
* 480
ALDHTt W L LHDEVT BE vRVEEAS RGN v NHRHW
ALDH123 : [GWaFD-VKIE BLIESER TONMERA ‘Jc ENLDR

GlP GP Il124 F 4 E G EGAR4L G GLS PIVS EV RE EEGFGP 66K IEE I ANST ¥YGL3 AGST
560

*

ALDHTt : BYLERVGHE, NATVGB YW, NEEYSfﬁLQHOMDTGYVSEKDPTPWGEVLGL : 530

ALDHE1A3 : BLELASANE —CYNAL JEVETRTIKLG ¢ 523
A 6 SGNG

GREG‘:LEYT

B)

240
F
v

L

480

™ i eu uu
ALDHTt 3 I, e R (ARFRREADKS T AT FAFR SRTHEPTIIG LV, EREKP
SS-ALDH ET) DBNNGEAIDV’ GSVIRMGRRE! ID. LPAQRAT TIEEEIA T WE! MEHQD
266 G L NP1 D6 P D RA A 2 W A R 6L N L RLM E GK EA G
& l69 180 i 200 s =
ALDHTt SEM ET v LI T (iS2 SEDAETLSEV GGRGSTE QWM VIBRIMDE
SS—ALDH GHO TV ey TR AR T 3 2 {ASOTIRESALA 7 S————AEAVCNRITSN
DK L 4 P6GV IT NFP 26 3 K PAE G T6V KP B AGEP GV NVV G G EL
* 320 34U
ALDHTt [ 1ak-9 T )oia Fls
SS-ALDH ) N QDD RA.
416 4 3LELGG P 6V DADLD AVEGA A 6V &Y F L VT GP I]E:L 24 ZEH
400 440 460 o
ALDHTt RERI ENPYPRFLGDPEEG CWE TIWEM R DG 'VEGIEE SSATHTNHRHWAMLERVCHE, TSI NA
SS-ALDH VY GKAH. GGN ——————————— Q?T VIR PAN; FKDEAD AR Y, AFDLS RVGEMIE Vi §T
GARGE G 6 v EE FGP L AN T 5GL 5 € Gée IN
SDU 520 X
ALDHTt TYWH NEEYSGRLQIBGMD YVSPKBPT?WGEVLGL
SS-ALDH LEIK
GEKASG G S 5 EE X G

Figure S2: Protein sequence alignment of ALDHT: (PDB: 6FJX) and A) ALDH1A3 (PDB: 5FHZ) and B) succinate
semialdehyde dehydrogenase (SS-ALDH) from E. coli (PDB: 3JZ4).
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Table S1: Aldehyde substrates used for catalysis by ALDHt highlighting their associated specific activity.

Chemical Structure Substrate Specific activity (U/mg)
25°C 50°C
Acetaldehyde 0.006 +0.0003 0.098 +0.009
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Propanal 0.01 £0.002 0.40+0.01
Hexanal 0.09 £0.002 1.08 £0.03
H*C. / /;,"\/T(H
Citral - -
O)‘\” Cyclohexanecarbox- 0.004 + 0.007 0.11 +0.008
aldehyde
O)K Benzaldehyde 0.03 +0.002 0.09 + 0.008
©f}\ 2-chlorobenzaldehyde - 0.005 +0.004
&H o-tolualdehyde - -
CH,
/Q)L p-tolualdehyde 0.02 £0.003 0.23+0.08
HYQ)L Terephthalaldehyde 0.09 £0.005 0.88 +0.05
\ H
trans-Cinnamaldehyde 0.02+0.01 0.12+0.03
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Figure S3: SDS-PAGE of ALDHT expression and purification fractions omitting the heat treatment step. Lane 1: PageRuler
prestained protein ladder (ThermoFisher), lane 2: E. coli BL21(DE3) cell lysate expressing ALDHTy, lane 3: Ni affinity
chromatography 200 mM imidazole elution, lane 4: purified ALDHr,, lane 5: Ni affinity chromatography flow through.
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Figure S4: Michaelis-menten kinetic plots for ALDHr: with different substrates, A) hexanal 25 °C, B) hexanal 50 °C C)
benzaldehyde 25 °C, D) benzaldehyde 50 °C, E) terephthalaldehyde 25 °C, F) terephthalaldehyde 50 °C.
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Figure S5: Michaelis-menten kinetics plot varying [NAD*] for ALDHTtusing hexanal at A) 25 °C and B) 50°C.
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Figure S6: ALDHT: reaction course over 2 h using hexanal with NADH production monitored at 340 nm.
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Figure S7: HPLC chromatogram for the detection of hexanoic acid from 2 h ALDHT: assay with a retention time of 6.86 min.

Table S2: Esterase substrates catalysed by ALDHT: highlighting their associated specific activity.

Chemical Structure

Substrate

Specific Activity (U/mg)

NO,
HsC o

p-nitrophenyl acetate

0.033 £0.006

NO,
o
/\)J\ /©/ p-nitrophenyl butyrate
HsC o

0.013 +0.0002
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Figure S8: Absorbance vs. time for esterase activity monitored at 400 nm at 25°C using A) PNP-acetate and B) PNP-

butyrate.
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Figure S9: Absorbance vs. time monitored at 400 nm for esterase activity at 50°C using PNP-acetate.



