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Supplementary Fig. 1.  Western blot of recombinant putative Hi expressed in E. coli BL21. Genes encoding putative Hi were derived from (a) Manduca sexta, (b) Bombyx mori, (c) Danaus plexippus (d) Chloridea virescens and (e) Pieris rapae. Blue arrows indicate the position of recombinant Hi. M denotes protein marker.
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Supplementary Fig. 2. Corresponding dot plot of Fig 3. Lognormal ordinary one-way ANOVA test was performed to assess significant differences between treatments, a, F2, 12 = 240, p < 0.001; b, F2, 13 = 87,26, p < 0.001; c, F2, 13 = 12,19, p = 0.001; d, F2, 13 = 8,477, p = 0.004. Different letters on the top of each bar indicate significant differences (p < 0.05) by Tukey post-hoc test. n = 5-6 biologically independent samples. The center line indicates median value. Host plants: (a-b; a'-b') Tomato; (c) Milkweed; (d) White mulberry.
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[bookmark: _Hlk198900954]Supplementary Fig. 3: Alignment of Lepidopteran Hi homologs with four reference oxidoreductases. Label A (with a red asterisk) indicates a conserved histidine residue in Lepidopteran Hi proteins. Labels B and C (with red asterisks) denote the conserved catalytic histidine/histidine or histidine/asparagine pairs in GMC oxidoreductase family proteins. Rows 1–3 represent reference GMC oxidoreductases from fungi. Row 4 shows a non-GMC oxidoreductase protein (aldehyde ferredoxin oxidoreductase) from an archaeon. Rows 5–9 correspond to Lepidopteran Hi proteins that exhibit Hi activity, whereas rows 10–17 represent Lepidopteran Hi proteins that do not show Hi activity
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Supplementary Fig. 4.  Western blot of recombinant wildtype MsHi-1 (WT) and three alanine-substitution MsHi-1 mutant proteins expressed in E. coli BL21. Blue arrow indicates the position of recombinant Hi. M denotes protein marker.
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Supplementary Fig. 5: In planta assay for measuring Hi activity in wildtype and mutant MsHi-1 proteins. Leaf discs from tomato were mechanically wounded and treated with 10 µL of Milli-Q water (control), 0.1 µg of wildtype (WT) and three alanine-substitution MsHi-1 mutant proteins. Proportion of E-2-hexenal emitted from total aldehydes (Z-3-hexenal + E-2-hexenal) was calculated. Different letters indicate significant differences (p <0.05) between groups (ANOVA followed by Tukey HSD post-hoc analysis, F4,20= 307.4, p <0.0001, n = 5).
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[bookmark: _Hlk199238790][bookmark: _Hlk199242520]Supplementary Fig. 6: An un-rooted Maximum likelihood (ML) phylogenetic tree of the cupin superfamily. The ML tree was constructed using full-length protein sequences containing the cupin domain (Pfam: PF07883), combined with representative sequences from known cupin superfamily (Germin, Vicilin, Legumin, Globulin, and Hi). Branch support values are inferred using IQ-TREE/RAxML-NG. Previously characterized plant Hi (Kunishima et al., 2016; Spyropoulou et al., 2017) are clustered in a distinct subclade (highlighted in red).
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Supplementary Fig. 7: Cladogram showing the diversity of putative Hi orthologs across the green lineage (Viridiplantae) representatives. Red lines highlight lineages that possess orthologs belonging to the Hi-potential clade. The numbers on branches indicate the number of species represented within each group.




References
Kunishima, M., Yamauchi, Y., Mizutani, M., Kuse, M., Takikawa, H., Sugimoto, Y., 2016. Identification of (Z)-3:(E)-2-Hexenal Isomerases Essential to the Production of the Leaf Aldehyde in Plants. J Biol Chem 291, 14023-14033.
Spyropoulou, E.A., Dekker, H.L., Steemers, L., van Maarseveen, J.H., de Koster, C.G., Haring, M.A., Schuurink, R.C., Allmann, S., 2017. Identification and Characterization of (3Z):(2E)-Hexenal Isomerases from Cucumber. Front Plant Sci 8, 1342.

image5.tiff
100

A O
o OO
L1 1

20 +

E-2-hexenal (%)





image6.png




image7.tiff
e

. .

.




image1.png
o
&
&
(] N Q
¥
FOEFC R KDa \ @°
Q) 2 Q7 > S
kDa N ¥ ¥ é 150
150 .
100
100 o &
Y et 75
75 ’
- 50
50 W
37 37
N A )
Q) Q§' ) <) O@
kDa <) X O
I 150
150
100 100
— T
<« + -
75 75
50
50 pos
37

-« )

kDa S




image2.tiff
me o
AA\Q o*c \.\w\ow
m.«\\ o ]
<o o +.. ¢, 2, oo o | o \wm\ .,
o % %
me ° Ve o ﬂ . k
° nN.\\ :
%, o&u
T T T T T 1 [ I . : _ |
[te} <t ™ N — o w © © L T 1
(%) leusxay-z-3 (%) |leusxay-z-3
) ©
S
Q )
@o@«\ \0@0\
® lee A eoole oo L,
4% Y s,
Ve h
%, 5
I 1 1 1 AwU I T T T . _ )
o o o o = © © T T 1
® S o
(%) louexau-z-3 o) (%) |ousxay-z-3
S =1 |-
) T :
%A\\ 0%«\
) oh o \.ww\ \.«m\ < o._- ¢ A .\\,\
B_ﬁ o "
ol u\\ BH \0
. %, . :
I T T T i —— ) o
O O O O OM N « O _ _ | _ | 0
" e ® © <t o~ o
(%) |euaxay-z-3 5

(%) [puaxay-z-3




image3.png
A, flavus NRRL33ST

1 9.1
12 0 0212091191

“SVIANTUARTAYLFOAQTSD. - - - VKEF-

D-PASIV. ... .. . _AUTL...._-TIORSL.......

B

12 X 0212091191

13 PCa6998.1 € virescens ONYTSONTRGKACPLT .08 LT OVELLKSOVARL

14 pCGs132 1 € virescens DNVAAKS -0GNYTRLT ..

15 pCgsa27 1 € virescens DTYAAKG - QHNYTKLO- AR

16 PCG76483. 1 € virescens DOYTAGEMKNKVLELT-

17 ENSPRPPO0005026250.1 P rapse. ONTTYOTIKIRALILT-

1anm 1 A, flovus NRRLIIST PSTLOVDLN-VQEDATRATYFPYOUDINLLENTTANRLPWK -NGSAEEATZDTE I TSADG -KVTRVNAGERIS,

211 7 sauataree | rmwsennio i ol e seraf@hrenic ol
wsmisvonG-odssSTaTipAsS svuwz %

11 XP 030037989.1
12 021209119.1

130037989.1
12 021209119.1
13 PCG69794.1
14 pCges1z2 1
15 pegsazr 1

Hosexts
n e

¢ vlleszch
o

e
W sexta

A flovus NRRLIIS? QSYA-—--GOKOQVLR--
P omagasakiense LI WNRTHNIX-
0. GIGRSTAYP.

B S
eieorengapr
=

RVE..._ DEEILEFT

DEDILKYY. AN

0-Ger

26259.1 7.

P eryngii

€ virescens

A, flovus NRLIIST
v

s LAV

1 WVLKFTLATRITFY - u,.wr A Tooxec. kT

TLRLGSG. EXITVVNR
faLTTsTu-eTving Eﬂ

TAVKND- ELTTIRNR
JUFITEDS XT0aVRARR:

YOS VILAMKLIKSKFSS
AT TVILSTRTEESHGTPP-.--.

FPPL--_ESEL--PSLELRNSSY:
oppL-

-NPOVT -NANGYGLAFGSATMQYQS TN
DGATIEDPAYGAIFGTTVAORYLTVP

“EALL-AGLVAGPOTSROTSTY
“esni - poLdriLonsval

CLSYL SCUBFTLPKTSARYOVSSTF
fsLrresTvansTe

TEVGLE
RTYev
vioLy

“Aoopmnrr
APoPHIL

rsrvpsisovoe VA

YQLOFOLIVKOKVPTA-EXL

P eryngii
furio

Foexts

W sexta

€. virescens
o

Pl NTKLOQWAEETY -

P
8 ITTVALLEWOTOF LAA
WIDOSKS AOULLTGLVFAGOKGYTOV’
ATKSSQTYROYOATSLVFPHOSS AWML

owrsvimorsriLLarirs
e
AT YISO DSRLTS

o wﬂnvlvnrunnmunlLnnsslrnlsm»nms‘n y

~LDEDVAFAELFIOTEGK. -NFOLN. ..
METIFS- NOWFNPATFZPD
TEvL VI

X flovus WRLIIST
P amagasakiense

KILRSAPLWKLIXE TKPGISELPAT - ADEKGVENLKANYHONF
- DLTSOGAMEYFAGETLPGYULVON- .-ATLSQYSOVLONFRPIMIAVS
ToomEsimmANTIFpv

Juonesser

Jrovacsevi
e

RS TG OUNRLCTSH
rsREL- VAT ETOT
sPRcasvalV PO

P eryngii RFLSConOrvIaPFoPRaRDP-
furi
Hosexts v vor
W sexta “stasTYgouReL Pl
8. mort S rmsavoondteraed
C virescens fvesitrLvond
0. ol M
Hosexta o1
W sexta fosWAELToPKlp JHNFKYGS K.
sort REDAEv 0P DD GENS LONEDYL
C. virescens S ATILOLGE K0T SELEY,
€ virescens B VOVOIOBIADKEVGTREF
€ virescens foaceLao
16 PCa76483. 1 € virescens fmiceL VPN
7 5.

APANDN - PHYPHFEVTGHSOAGIARYIR -

LGP AVDPRFFL

DKBLIN-POYLS TEFSTFTHIGAVESHL
ATRURG. - GCuTon <o

LV TLOVIDRASTUTIEDARSA
1YORUNAIATLODYAKSA
A

FELLGOMASKLAR ...

TSTTAVIAT
woekTupvin

E0sRXQY. .-
s





image4.png
kDa ™ wT H135A  H521A  H559A
100 T ——

75

50

37




