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Figure S1. The molecular mass (kDa) and isoelectric point of plots of TaACO genes.
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Figure S2. Dispersal of TaACOs in a different group of the phylogenetic tree.
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Figure S3. Chromosomal locations of identified ACO genes and on the three sub-genomes of (A)
Dispersal of ACO genes in the A, B and D sub-genomes. (B) Dispersal of ACO genes on wheat
chromosomes.
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Figure S4. Evolutionary analysis of TaACO genes. A phylogenetic tree was produced using
MEGA?7 with the NJ method and 1000 bootstrap replications. A black asterisk denotes the dupli-
cated gene pairs.
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Figure S5. The different number of exons and introns in found in the TaACOs gene family.
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Figure S6. Sequence logo of TaACO motif and height of each mountain indicate the conservation
at this position, whereas the height of the different letters represent the frequency of the corre-
sponding amino acids.
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Figure S7. Alignment of the TaACO proteins and preserved aconitase domain is indicated with
red color line. Amino acid residues conserved in all proteins were shaded blue and similar amino
acids were gray shaded. Dashes denotes gaps led to exploit the alignment of the homologous re-
gion.
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AQEGHCRPGE
ENRDGFLYPD
ENRDGFLYPD

340

ITMIDG
TSAGA
CNAGA




AtACOl
AtACO2
AtACO3
AtACO4
Osacol
OsACO2
Osaco3
OsACO4
GmACO1
GmACO2
GmACO3
GmACO4
GmACOS5
GmACO6
GmACO7
GmACOS8
TaACOl
TaACO2
TaACO3
TaACO4
TaACOS5
TaACO6
TaACO7
TaACOS8
TaACO9
TaACO10
TaACOl1l
TaACO12
TaACO13
TaACO14
TaACO15
PpACOl
PpACO2
PpACO3
EpACO4
PpACOS5
sdacol
sdaco2
Sdaco3
SdAco4
SdACOoS5
SdACO6
sdaco7

360

GTG
GTG
LGQ
LGQ

* 380

OO OdoOonondnoao

EK

P
P
G
G
G
G
A
A
P
G
P
G
P
G
G
G
L
G
G
P
G
E
E
G

IFLIEKAS

HEHN

PS

QD
QD
QD
QD
RN

420




460 480 *
atacol s F HVTLQYLRLTGRS
AtACO2 [ F -—-HVTLEYLKLTGRS
Ataco3 s F HVTLQYLKLTGRS
AtACO4 v VI
osacol s F GKTLDYLKLTGRS
OsACO02 s F HYNYLRKISSFHTRLIKQH
OsACo3 s F HVTLDYLKLTGRS
OsACO4 VI A\

GmACO1 s F HVTLQYLKLTGRS
GmACO2 : s F HVTLQYLKLTGRS
GmMACO3 @ ————— e
GmACO4 : VVlAVGRNSIVVT

GmACO5 : v [alcrNIvVial

GmaCO6 : ————————————————————————— [ RIGG | T-————————————————————————

GmACO7 : -——————-—————————————————————— R GG T-————————————————————————

GmACO8 :

TaACO1 v A\

TaACO2 T F QVALDYLRLIGRS
TaACO3 T F QVGLDYLRLIGRS
TaACO4 T F QVALDYLRLIGRS
TaACO5 T F QVALDYLRLIGRS
TaACO6 A EEMVE-—-——- AKTLDYLKLTGRS
TaACO7 A EEQVE-—————- AKTLDYLKLTGRS
TaACOS8 VI v

TaACO9 s F

TaACO10 VI v

TaACOl1ll s F

TaACO12 VI v

TaACO13 s F HVTLDYLRLTGRS
TaACO14 A F HITLEYLEMTGRE
TaACO15 A F ---HITLEYLKMTGRE
PpACO1 A F ---KITLDYLTLTGRE
PpACO2 s F ---RVSLDYLEKMTGRD
PpACO3 s F -—-RVSLDYLKMTGRD
PpACO4 v YV AN - e e e
PpACO5 s F -—-RVTLDYLRMTGRD
sdacol s F -—-HVSLQYLRMTGRE
sdaco2 s E ---HVSLQYLRMTGRD
sdaco3 A WAl - - -
SARCO4 : BEREIT - —————— =~ —
sdacos vlall-- -
sdacoé F --—-QMTINYLSLTERD
sdaco? F QMTLNYLSLTGRD




500 * 520 * 540

560

AtACOl : —-—————————————-— DDTVSMIEAYLRANKEEVDYSEPESKIVESSCLE
AtACO2 : ——————————————-— DETVSMIESYLRANN EVDYNEPQQERANTSYLQ
AtACO3 : ——————————————— DETVAMIEAYLRANNSEVDYNEPQQODRVESSYLE
AtACO4 :: —————————————————— ATTLNYVENRTS PFEPVYSDGNAS VADYR
OsACO1l : -—————————————— DDTVAMIESYLRANKE EVDYNQPERERVESSYLE
OsACO2 : NLAITCTYDITRCMHNEKKVSMIEAYLRANN EVEHHEPHTERVISSYLE

OCnnZHRWOD QM
WhrnhhhhPnihnin *
AAODARAANIDRANA

OsACO3 : —-—————————————- DETVAMIEAYLRANK EVDYNEPQTERVISSYLE
OsACO4 : —-————————————————— QTTEFNYLEGKTS  EYEPVYSDAQARH | VSDYR
GmACOl : —-—————————————-— DEIVAMIESYLRENKNEVDYNEPQQDRVESSYLE
GmACO2 : —-—————————————-— DETVAMIEAYLRANKNFIDYNEPQPDRVISSYLE

GmACO3 : ——————— e —
GmACO4 P e ———————— TYKYLGDMTLAPYEPVFSDENAR |\ LVQYREAS TKWNHSS
GmACOS5 @ ———————————m—m oo STTFKYLEGKTSIPYEPVYSDDQAﬂLAEYRtLS'dAaHSl .
GmACO6 :

GmACO7 :

GmACOS8 : RTTYKYLEDKTSAPYEFVSSDENAR |LAQYR S AKNH
TaACOl : ETTFEKYLEGKTS EYEPVYSDAQAR YSDYR S AKUH
TaACO2 : DETVSMIEAYLRANKN EVDCNELQTGFVESSDLE T AGHK
TaACO3 : DETVSMIEAYLRANKHNEVDCNEPQTGEVRESSDLE T AGUK
TaACO4 : DETVSMIEAYLRANKREVDCNEPQTGFVRSSDLE T AGHK
TaACOS5 : DETVSMIEAYLREANNNEVDCNEPQTGFVRESSDLE T AGHK
TaACO6 : DETVAMIETYLRANN EVDYRKQVQAERVISSYLE D SGHEK
TaACO7 : -DETVAMIETYLRANNSEVDYRKQVQAERVESSYLE D SGHK
TaACOS8 : ————-ETTFEYLEGKTL EYEPVYSDAQAR YSDYR S AKVH
TaRCO9 : -DETVSMIEAYLRANN EVDYNEPQLERVESSYLA D SGHEK
TaACOl1l0 : ————ETTFEKYLEGKTS EYEPVYSDAQAR YSDYR S AKIH
TaACOll : -DETVSMIEAYLRANNSEVDYNEPQAERVESSYLA D SGHK
TaACOl2 : ————ETTFEYLEGKTS EYEPVYSDAQAR YSDYR S AKIUH
TaACO1l3 : -DETVSMIEAYLRANNEVDYNEPQLERVESSYLA D SGHK
TaRACOl4 : —-DETVSTIEAYLRANK EVDYNEPKIEPT SSYIE G SGHEK
TaACQ1l5 : —-DETVSTIEAYLRANKNEVDYNEPKIEPTRSSYIE G SGHEK
FpACOl : GEKRVEKEIEGYLRANNYFIDHSKPPKDNKNSSHLE N SGHK
EpACO2 : EKRVEEIEAYLRANNVEFIDHEKPREKDNT I SAYLE D SGHEK
EpACO3 : EKKVEEIEAYLRANNVEIDHEKPREKDNTHSAYLE D SGHEK
EFpACO4 : ATTAKYLEGKTSEKEPYQVFTSDGNASH LQEYR S AKUH
EpACO5 : EERVEEIEAYLRANNVEVDHEK--KDNTHSGHLE D SGHK
Sdacol : EKRVEMIESYLRANK FIDYNEPETERV ISSYLE D SGEK
SdACO2 : EKRVEMIESYLRANKEFIDYDEPETERVESSYLE D SGHEK
SdACO3 : EVTYSYLKGKTDEKEFESVYSDAGAT IQEYRIN NS AKWHS!ID
SdACO4 : S AKNHSHD
SdACO5 : EVTYSYLKGKTEKEFESVYSDAGATN IQEYRIN S AKNWHSHD
SdACoOe6 H AERVEMVEAYLRANDHEVDYSQRKQPETVESAYLE G SGHEK
SdACO7 : AEKVKMVEAYLRANEIEVDYSQKQPET SAYLE G SGHK




* 580 * 600 * 620 *
AtACOl : LEKEMKADWHSCLDNRVGFKGEAVPKEAQSKAVEENENGTTAQ NTSNPS
AtACO2 : LEDMKADWHACLDNPVGFKGEAVPKEKQEEVVKESYNGQPAEI NTSNPS

AtACO3 : LKEMKADWHSCLDSKVGFKGEAIPKEAQEKVVNESEDGQPAE NTSNPS
AtACO4 : —————————m GGKTED
OsACOl : LENMKSDWLSCLDNDVGEKGEAVPKESQGKVAEESEFHGTPAK NTSNPN
OsACO2 : LKEMKSDWHACLDSRVGEKGEAVPRECQDRVVKEDEQGQPAET NTSNPS

OsACO3 : LKEMKSDWHSCLDNRVGFKGEAVPKEQQDKVVKEDEHGQPAE NTSNPS
OsACO4 I e GGKTEDFFA
GmACO1 : LEKEMEADWHACLDNEKVGEKGEAIPKEAQGKVAKEDEHGQPAE NTSNPS
GmACO2 : LKEMEADWHACLDNNVGEKGEAIPKDVQGKVAKEDEHGQPAE NTSNPS
GmACO3 e e e e e e e e e e e e e e e e e e
GmACO4 : ——————————————————————————— AL, —— KFLCFS
GmACO5 : ————————————————————————————————————— GGKTED
GmaACO6 : ——MK-——"—"-"—-""""""""""""""""""-"-"-"-"-"---——————THQESRVVVEAQA————————
GmACO7 : ——MK-———————————————————————————————— IN QGSRVVVAQA————————
GmACOSB I e ALARECNNVKIDRV GGKTEDE A
TaACOl I e ALARECIDV DRV GGKTEDEA
TaRCO2 : LEKEMKSDWHTCLGNEVGEKGYARVPKEEHNKIVKEDFHGQPAEITHGSHEVLA NSSNPSVHI
TaACO3 : LEKEMKSDWHACLGNEVGEKGYARVPKEQHNKIVKEDYHGQPAEITHGSHVLA NSSNPSVHI
TaACO4 : LEKEMKSDWHACLGNEVGEFKGYAVPKEQHNKIVKEDFHGQPAEITHGSHVLA NSSNPSVH I
TaRCO5 : LEEMEKSDWHACLGNEVGEKGYARVPEEQHNKIVKEDEFHGQPAEITHGS VLA NSSNPSVI
TaRCO6 : LENMQSDWLSCLDNEKVGEKGERVPKESQGKVAEESEFRGTPAKI VIA NTSNPNVHL
TaACO7 : LENMQSDWLSCLDNKVGEKGERVPEESQARKVAEESEFRGTPAKI VIA NTSNPNVHL
TaRACO8 I e DRV GGKTEDEA
TaRC0O9 : VIA NTSNPSVHL
TaACO01l0 : —-—————rrrrmr— e ———— DRV GGKTEDEI A
TaACOll : VIA NTSNPSVHL
TaRCOl2 : —-———————————————————————————————————— DRV GGKTEDEA
TaACOl1l3 : LEDMEKSDWHACLDNRVGEFKGEFAVPEKEQQDKVVKEDENGQPAE VIA NTSNPSVHL
TaACOl4 : LEDMETDWHACLENKIGFEKGYGIPEDLQNRVVKEDEHGRTZE VIA NTSNPTVHI
TaACOl5 : LEDMEADWHACLENKIGFKGYGIPEDLQNRVVKEDEFHGQTAE VIA NTSNPTVHI
PpACOl : LREMEKDWEDCLNNRKVGEKGEAIPKDKQSKVAKESYEGKARE VIA NTSNPSVH I
PpACO2 : IKDMEQDWQSCLDNRKVGEKGEAIPKDQQEKVAKETYEGKPAE VIA NTSNPSVHL
PpACO3 : IKDMKQDWQSCLDNRVGFKGEAIPKDQQEKVAKETYEGKPAE VIA NTSNPSVHL
PpACO4 I ettt ity DRV GGKTEDE|I A
PpACO5 : LEDMKQDWQACLDNKVGFKGEAIPKEQQDKVVKETYEGKPAE VIA NTSNPSVHL
Sdacol : LEDMEKEDWHNCLDSKVGEKGEGVPKDEQSAIAKFKFEGKPAE VIA NTSNPSVHL
SdACO2 : LEDMEKEDWHNCLDSKVGEFKGEGVPKDEQSAIAKFKEFEGKPAE VIA NTSNPSVHL
SdACO3 : ———————— e ——— DRV GGKTEDE A
SdAcCo4 e e DRV GGKTEDV 'V
SdACO05 : ——————mmm— e DRV GGKTEDE A
SdACO6 : LEDMEADWQACLDNEVGEKGENIPKDLQHKTAQETYEGKPAE VIA NTSNPYVHL
Sdaco7 : LEDMEADWQACLDNRKVGEKGENIPEDLQHKTAQETYEGKPAE VIA NTSNPYVHL




AtACOl
AtACO2
AtACO3
AtACO4
OsAcol
OsACO2
OsACO3
OsACO4
GmACO1
GmACO2
GmACO3
GmACO4
GmACOS5
GmACO6
GmACO7
GmACOS8
TaACOl
TaACO2
TaACO3
TaACO4
TaACOS5
TaACO6
TaACO7
TaACOS8
TaACO9
TaACO10
TaACOll
TaACO12
TaACO13
TaACO14
TaACOLS5
PpACO1
PpACO2
PpACO3
PpACO4
PpACOS5
sdacol
sdaco2
Sdaco3s
SdACo4
SdACO5
SdACO6
sdaco?

VRKKAC
VRKKAS

VRKKAC
FHAAGR
VRKKAC
VRKKAC
VRKEKAC
FLASGK
VRKKAH
VRKKAH

*
VEKPWIKTSLAPGSGVVT
VKPWVKTSLAPGSRVVE
VEKPWIKTSLAPGSGVVT

VEPWIKTSLAPGSGVVK

EGLPFRFRSENRSSPFVYRKQVEPWVKEKTSFTHGSAVTR

VEKPWVKTSLAPGSGVVT

VNPWVKTSLAPGSGVVT
VEPWVKTSLAPGSGVVT

RAKSGLQ

* 700

QLGE

DRSGLRESH TKQGE

LKSGLQ
VPATQK
DKSGLQ
KHSHLQ
LQSGLQ
VPATQK
LQSGLQ

EQGE
VYAL
QLGE
QQGEH|IAA
KQGE
IYSI
EQGE

TPRQGILHPRKHGISHSSP-

VvPATQRVILYsLE [ PlisH

WMVIHLKT
FLASGKQEK [P

VLENKR
ALQNKG
FLAGGK
FLASGK
VRAKKAC
VAKKAC
VAKKAC
VRAKKAC
VAKKAC
VAKKAC
FLASGK
VAKKAC
FLASGQ
VAKKAC
FLASGK
VAKKAC
VAKKAY
VAKKAY
VAKKGT
VARKAT
VAKKAT
LAISGQ
VAKRRAT
VAKKAT
VAKKAT
LNKAGQ
LNKAGQ
LNKAGQ
VARKAT
VAKKAT

VEKPWVKTSLAPGSLVVT
VEKPWVKTSLAPGSLVVT
VEPWVKTSLAPGSLVVT
VEKPWVKTSLAPGSLVVT
VEKPWIKTSLAPGSGVVK
VEKPWIKTSLAPGSGVVK

VEPWVKTSLAPGSGVVT
VEKPWIKTSLAPGSGVVT
VEKPWIKTSLAPGSGVVT
VEPWVKTSLAPGSGVVT
VEKPWVKTSLAPGSGVVT
VEPWVKTSLAPGSGVVT

VEKPWVKTSLAPGSGVVT
VEKPWIKTSLAPGSGVVT
VEKPWIKTSLAPGSGVVT

VRPWIKTSLAPGSGVVT
VRPWIKTSLAPGSGVVT

A

VPATQK
VPATQK
EHSGLQ
EHSGLQ
EHSGLQ
EHSGLQ
DKSGLQ
DKSGLQ
VPATQK
LKSGLQ
VPATQK
LKSGLQ
VPATQK
LKSGLQ
LRSGLL
LRSGLL
AKSGLT
EKSGLN
EKSGLN
VPATQR
HESGLN
KQSGLT
KQSGLT
VPATQR
VPATQK
VPATQR
IKSGLL
IKSGLL

LYTLEMPD
VYSL
HQGE
HQGE
HQGE
HQGE
QLGE
QLGE
VYSL
KQGE
VYSL
KQGE
VYSL
RQGE

SDLGE

SDLGE
QQGEGT
KQGE
KQGE
LYSL
QQGE
KQGE
KQGE
LYAM
LYAM
LYAM
MQGE
MQGE




* 720 * 740 * 760 *

AtACOl CTIIGNSEDIHEAVASATIVDND-LVA HPLTRAN
AtACO2 CTE IGNSGNLDPEVASAIEGTD-IIP HPQTRAN
AtAco3 CTIN IGNSGEINESVGAAITEND-IVA HPLTRAN
AtACO4 GKIN AQIFEEA GCDTPASPSC

osacol CTIN IGNSEGELDETVSART SDND-IVA HALTRAN
OsACO2 CAMMVGNSGDLDESVSAAITEND-IVS HPLTRAN
Osaco3 CTEN IGNSGDLDESVSAAISEND-VVA HPLTRAN
OsACco4 GKIlN SQIFEEA GCDTPASPSC

GmACO1 CTIN IGNSGELEESVASAISEND-IVA HALTRAN
GmACO2 CTI IGNSGELDQSVASAISEND-IVA HPLTRAN
GmACO3 :

Gmaco4 : —-JIIDHIFNQHSVEFAVGADNPESAICASLATHNLLETR

GmACO5 : KISQIFEEA —————— GepTrasPscGliclcl P TY 2l NEPKARI IVDKEWKKDVVDVRRVGDRIIA
GmACO6

GmACO7

GmACO8 GKJlSMIFEEA GCDPPASPSC

TaACOl GKIlN SQIFEEA GCDAPASENC

TaACO2 CTIN TGNSEDLDKSLESDATIVDNDVVVV HPLTRAN
TaACO3 CTEN IGNSEDLDKSLSDAIVDND-VAV HPLTRAN
TaACO4 CTE IGNSGDLDKSLSDAIVDND-VVV HPLTRAN
TaACO5 CTI IGNSGDLDKSLSDAIVDND-VVV HPLTRAN
TaACO6 CTEN IGNSGDLDESVARAITDND-VVA HALTRAN
TaACO7 CTEN IGNSGDLDESVARAITDND-VVA

TaACO8 GKIN SQIFEEA GCDTPASENC

TaACO9 CTIN IGNSCGELHESVSAAITEND-VVA

TaACO1l0 : GKINSQIFEEA GCDTPASENC

TaACOll : CTMNIGNSGELHESVSAARITEND-VVA

TaACOl2 : GKISQIFEEA GCDTPASENC

TaACO13 : CTMNIGNSGELHESVSARITEND-VVA HPLTRAN
TaACOl4 : CTMMIGNSGDLDQIVADEITEND-IIA HPLTQAN
TaACOl5 : CTMMIGNSGDLDQIVADAITEND-IIA HPLTQAN
PpACO1 CTEN IGNSGELHEDVSKAITEND-IVA HPLTRAN
PpACO2 CTEM IGNSGDVHEAVAEAIAAND-VVA HPLTRAN
PpACO3 CTI IGNSGDVHEAVAEAIAAND-MVA HPLTRAN
PpACO4 GKIN AEIFQQA GCDTPASPSC

PpACO5 CTIN IGNSEDLHEDVSEATAAND-VVA HPLTRAN
sdacol CTEN IGNSGEIHEDVASAIADND-MIA HPLTRAN
SdACo2 CTEN IGNSGEIHEDVASAIADND-MIA

sdaco3 GKI\ AQIFEEA GCDTPASPSC

sdaco4 GKIN AQIFEEA GCDTPTSPSC

SdACoS5 GKIN AQIFEEA GCDTPASPSC

SdACO6 CTIN IGNSGELHEAVATATADND-IVA HPLTRAN
SdACo7 CT IGNSGELHEAVATAIADND-IVA HPLTRAN




AtACOl
AtACO2
AtACO3
AtACO4
Osacol
OsACO2
Osaco3
OsACO4
GmACO1
GmACO2
GmACO3
GmACO4
GmACOS5
GmACO6
GmACO7
GmACOS8
TaACOl
TaACO2
TaACO3
TaACO4
TaACOS5
TaACO6
TaACO7
TaACOS8
TaACO9
TaACO10
TaACOl1l
TaACO12
TaACO13
TaACO14
TaACO15
PpACOl
PpACO2
PpACO3
EpACO4
PpACOS5
sdacol
sdaco2
Sdaco3
SdAco4
SdACOoS5
SdACO6
sdaco7

860 * 880 * 900 *
YLASPPLVVAYALAGIVDIDEETQPIGTGKDGKQIFFRDIWPSNKEVAEVVQSS
YLASPPLVVAYALAGIVDIDEEKEPIGTRSDGKSVYLRDVWPSNEEVAQVVQYS
YLASPPLVVAYALAGTVNIDEETEPIGKGENGKDVELRDIWPTTEEIAEVVQSS
YLASPPLVVAYALAGIVNIDEEREPIGISKDGKEVYFRDIWPSTEEIAEVVEKSS
YLASPPLVVAYALAGIVDIDEERKEPIGHGKDGNEVYLRDIWPTNEEIEQVVEKSS
YLASPPLVVAYALAGTIVDIDEEKEPIGVGKDGKEVEFRDIWPSTEEIAEVVQSS
YLASPPLVVAYALAGIVDIDFEKEPIGTGKDGEKNVYLRDIWPSTEEIARKVVQSS
YLASPPLVVAYALAGTVDIDEEKEPIGTGKDGNNVYLRDIWPSTQEIAEAVQSS

YLASPPLVVAYALAGTIVDIDEENEPIGIGKDGKEVYFKDVWPTNEEIEQVIKSN
YLASPPFVVAYALAGTVDIDFENEPIGIGKDGREVYFKDVWPTNEEIEQVIKSN
YLASPPLVVAYALAGIVDIDEFENEPIGIGKDGREVYFKDVWPINEEIEQVIKSN
YLASPPLVVAYALAGIVDIDEENEPIGIGKDGKEVYFKDVWPTNEEIEQVIKSN
YLASPPLVVAYALAGTIVNIDEERKEPVGISKDGKEVEFRDIWPTTDEIAEVVEAS
YLASPPLVVAYALAGIVNIDEEREPVGISKDGKEVYFRDIWPITDEIAEVVEAS

YLASPPLVVAYALAGIVDIDEERKEPIGVGKDGKEVEFRDIWPITEEIAEVVQSS
YLASPPLVVVYALAGIVDINFEEEPIGTGKGNRPIFLRDIWPSSEEVSEIVHSN
YLASPPLVVVYALAGIVDINFEEEPIGTGKGNRPIFLRDIWPSSKRVSEIVHSN
YLASPPLVVAYAFAGIVDIDEAKEPIGKSKGGKDVELEKDVWPSNEEIARKVVQSS
YLASPPLVVAYAFAGIVNIDEEKDPIGVGKDGKNVELRDIWPSNQEVAEVVATS
YLASPPLVVAYAFAGTVNIDEFEKDPIGVGKDGRKNVELRDIWPSNQEVAEVVATS
YLASPPLVVAYAFAGIVNIDEETEPIGLGKDGKNVELRDIWPSSDEVAEVVANA
YLASPPLVVAYALAGIVDIDEDTEPIGVGKSGRKEVELRDIWPSSEEVAKVVEKA
YLASPPLVVAYALAGTIVDIDEDTEPIGVGKSGKEVELRDIWPSSEEVARKVVEKA

YLASPPLVVAYALAGTIVNIDEEKEPIGVGHSGKQVELRDIWPTSEEVAKVAEAS
YLASPPLVVAYALAGIVNIDEERKEPIGVGHSGRKQVELRDIWPTSEEVAKVAEAS



AtACOl
AtACO2
AtACO3
AtACO4
OsAcol
OsACO2
OsACO3
OsACO4
GmACO1
GmACO2
GmACO3
GmACO4
GmACOS5
GmACO6
GmACO7
GmACOS8
TaACOl
TaACO2
TaACO3
TaACO4
TaACOS5
TaACO6
TaACO7
TaACOS8
TaACO9
TaACO10
TaACOll
TaACO12
TaACO13
TaACO14
TaACOL5
PpACO1
PpACO2
PpACO3
PpACO4
PpACOS5
sdacol
sdaco2
Sdaco3s
SdACo4
SdACO5
SdACO6
sdaco?

920 * 940 * 960
VLPDMERKATYEAITKGNSMWNQLSVA--SGTLYEWDPKSTYTHEPPYFKGMTMSPPGPH
VLPSMFKSSYETITEGNPLWNELSAP--SSTLYSWDPNSTYTHEPPYFEKNMTANPPGPR
VLPDMEFRATYESITKGNPMWNKLSVP--ENTLYSWDPNSTYIHEPPYFKDMTMDPPGPH
VLPDMEFKSTYEAITKGNPMWNELSVS——-ASTLYPWDPTSTYIHEPPYFKDMTMSPPGPR
VLPHMETQTYESIKRCNRRWNELRVPGEAARLYPWDPSSTYIRKPPYLEGMAMSPPSRP:
VLPDMEKSTYEAITKGNPMWNQLTVP--EASLYSWDPNSTYTHEPPYFKDMTMSPPGPH
VLPEMERSTYEAITKGNPMWNQLQVP--ADTLYSWDPDSTYIHEPPYFKSMIMDPPGPH
VLPDMERSTYEAITKGNTMWNQLQVP--AETLYSWDPKSTYTHEPPYFKGMTMDPPGAH

VLPEMEVDIYDSITEGNDAWNKLVVP--KETLYPWDPKSTYIHKPAYLENITMTPPGPP
VLPEMEVDITYGSITEGNDAWNNLVVP--KETLYPWDPKSTYITHKPAYLENITMTPPGPP
VLPEMEVDTYGSITEGNDAWNNLVVP--KETLYPWDPKSTYITHKPAYLENITMTPPGPP
VLPEMEVDITYGSITEGNDAWNNLVVP--KETLYPWDPKSTYIHKPAYLENITMTPPGPP
VLPDMEFRKGTYEAITKGNPMWNELFVS—--ASTLYPWDPKSTYIHEPPYFKDMTMTPPGAR
VLPDMEKGTYEAITKGNPMWNELPVS—--ASTLYPWDPKSTYIHEPPYFKDMTMTPPGAR

VLPDMFKSTYEAITKGNEFMWNELPVP--EASLYSWDSNSTYITHEPPYFKDMTMSPPGPH
VLVDMEKSTYEVITKGNEPMWNQLVVP--TTDVYSWDPNSTYIREPPFFKGMSMDLPGPH
VLVDMEKSTYEAITKGNPMWNQLVVP--TADVYSWDPNSTYIREPPFFKGMSMDPPGPH
VLPDMETSTYQAITKGNQTWNSLPAP--SGSQYRWDSKSTYVHEPPEFQNMPKAPPGGK
VLPEMEQETYQTITQGNTMWNGLDVP--AGRQYRAWDPNSTYVHEPPFFKTMSKDPPGGM
VLPEMEQETYQTITQGNTMWNGLDVP--AGRQYRAWDPNSTYVHEPPEFKTMSKDPPGGM
VLPDMERSTYKAITEGNTMWNKLEAP--AGSQYRAWDPKSTYVHDPPEFFKTMTKDPPGGR
VVPDMERSTYKTITKENKMWNNLSAP--SGRALYRAWDPESTYVHDPPEFKSMTESPPGVH
VVPDMERSTYKTITKENKMWNNLSAP--SGALYAWDPESTYVHDPPFFKSMTKSPPGVH

VLPEMFKSTYESITKGNTMWNDLPAP--TGDLYSWDPKSTYTHEPPFFKTMTRDPPGVH
VLPEMFKSTYESITKGNTMWNDLPAP--TGDLYSWDPKSTYIHEPPFFKTMTRDPPGVH

R __________



AtACOl
AtACO2
AtACO3
AtACO4
OsAcol
OsACO2
OsACO3
OsACO4
GmACO1
GmACO2
GmACO3
GmACO4
GmACOS5
GmACO6
GmACO7
GmACOS8
TaACOl
TaACO2
TaACO3
TaACO4
TaACOS5
TaACO6
TaACO7
TaACOS8
TaACO9
TaACO10
TaACOll
TaACO12
TaACO13
TaACO14
TaACOLS5
PpACO1
PpACO2
PpACO3
PpACO4
PpACOS5
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TaACO10 TaACO11 TaACO12

Figure S8. Alignment and 3-dimensional structure of the TaACO protein sequences. A. The aco-
nitase domain is underlined with red color. Colored and shaded amino acids are chemically simi-
lar residues. Dashes indicate gaps introduced to maximize the alignment of the homologous re-
gion. B. Predicted 3D structures TaACO proteins.
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Figure S9. The predicted GO term of TaACO gene family using AgriGO A. Biological Process. B.
Cellular component. C. Molecular function.
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Figure S10. PCA plots displaying grouping of different (A) Different tissues and developmental
stages (B) Diverse stress conditions based on the TaACO expression profiles. HS: Heat stress, DS:
Drought stress, DS+HS: Combined drought and heat stress; PM: Powdery mildew; SR: Stripe rust,

Zt: Zymoseptoria tritici, d: days and h: hour.



4o SH

yo SH+sA

yo sa

YL SH+SA

yL sa
YL SH

pIo>
Yreds
YzZ/Wd
Ys8rds
yzLds

YtZINd

Y8rIAd

pliz
[&7274
Py 11z

P63z
plLaz

TaACO6 I 3

TaACO7

TaACO12

TaACO2

TaACO4

TaACO5

TaACO10

TaACO3

TaACO8

TaACO11

TaACO1

TaACO9

TaACO13

TaACO14

TaACO15

N

Figure S11. Heatmaps signifying the expression profile of TaACO genes in biotic and abiotic stress
conditions. TPM values were directly used to produce the heatmaps. HS: Heat stress, DS: Drought
stress, DS+HS: Combined drought and heat stress; PM: Powdery mildew; SR: Stripe rust, Zt: Zy-
moseptoria tritici, d: days and h: hour.



