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2R XXX(XXX, XXX)

ERLEK/NFINSO 2.83Gb (N50: 275.08Mb)

BEEFF 4L 86.13%

EIREBXRR A B, C E H,L Ls, Tk, Tm
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3 PIRLER

3.1 BREALSHER
3.1.1 BERAEEFFITN
3.1.1.1 REXES SR

Krait B BEIRBIHFFIR MM PRI R, REZRESITERAHRSSRFS, BREFEMAHPSSRETIGT16,848
1, BKEN19,332,462bp, SHERBESKENLEAI}0.68%. #Emotif k-mer EALEITHINTR:

#£3.1-1 SSR k-mern w4t

Motif(-mer) Number Length(bp) Percentage(%)
2 463,672 13,508,948 64.68

3 203,400 4,843,209 28.37

4 38,959 698,148 5.43

5 4,889 102,565 0.68

6 5,928 179,592 0.83

Total 716,848 19,332,462 100.00

7 Motif(-mer): SSREEETTKE; Number: XMWESBITKEMNSSREE,; Length(bp): WWEE
BTTKERSSREK, Llbpit; Percentage(%): MNEES BITKERSSRENE Hibo

G EbTop 1 5BIR A Motifgiitan T ak:

#<3.1-2 Top15 Paired-Motif4tit

PairedMotif Number Length(bp) Percentage(%)
AT/AT 168,338 5,871,190 23.48
TA/TA 125,388 4,170,100 17.49
ATA/TAT 60,060 1,475,160 8.38
TAA/TTA 57,222 1,454,004 7.98
AC/GT 67,351 1,419,120 9.40
AAT/ATT 47,192 1,187,715 6.58
CA/TG 48,751 991,428 6.80
GA/TC 27,396 536,134 3.82
AG/CT 26,314 518,994 3.67
AAAT/ATTT 8,436 145,492 1.18
ATAA/TTAT 5,771 97,456 0.81
TAAA/TTTA 5,372 92,584 0.75

GAA/TTC 5,090 92,187 0.71



PairedMotif Number Length(bp) Percentage(%)
ATAC/GTAT 3,510 73,812 0.49

AAG/CTT 3,846 69,087 0.54

7 PairedMotif: RABE#RISSREEEITFYIXT; Number: MWES EITFTIXBISSREE;

Length(bp): MNEEBTFFIFHISSRERK, Llbpit; Percentage(%): FWESETHFTIMAISSREZ
Sk

ATRFEZGURIASHOTERRATNEHES, BRERATNRRESFHHE1,278,6931, BKEN
200,561,204bp, SEFABKELLFIF7.10% (TRFERGFIBARBEK-merFN, FREK-merZBlEFERE, &
BIsZf%: genome.repeat.TRF.gff3),

#3.1-3 TRF Top15 k-mer4iit

Motif(-mer) Number Length(bp) Ratio(%)
2 231,311 12,757,133 18.09
21 94,990 6,243,679 7.43
22 89,773 6,663,337 7.02

3 59,899 7,990,574 4.68
20 47,579 3,256,732 3.72
18 41,413 2,193,941 3.24
19 35,357 2,039,813 2.77
23 28,192 2,104,191 2.20
24 26,647 1,996,802 2.08
15 25,553 1,265,312 2.00
17 24,089 1,435,878 1.88
16 23,161 1,272,329 1.81
28 19,477 3,171,378 1.52
14 18,888 1,338,674 1.48
12 17,898 986,647 1.40
Other 494,466 145,844,784 38.67
Total 1,278,693 200,561,204 100.00

7E: Motif(-mer): BEXESSETKE,; Number: MNESRTKENRIKESIHE,; Length(bp): R
BEBTKENESERYEK, Lbpit; Ratio%): MNEEHTKENBRKESHE S,

3112 EEESH

FIF%FRepeatMasker RIBRAMEIFNE S FFISIERE, WZWFHTRETH (Transposable
Element, TE) Flll, &R ERTUNSEINTEESFYILLGI785.73%, BETRRHEEESEFFIEH
2,434,041,624bp, Huf517986.13%, #it4ER N T,

R3V-ATEEEFFINAITER



de

Repbase/Dfam Combined
Class ? 2.2 novo 2.3
TEs TEs
TEs
T Length(bp) % i Length(bp) i Length(bp) i
e en INn genome en en
yp & P ° & & P genome & P genome
DNA 40,743,146 1.44 132,396,328 4.68 164,696,631 5.83
LINE 19,595,982 0.69 52,838,211 1.87 54,076,726 1.91
SINE 63,183 0.00 213,197 0.01 276,380 0.01
LTR 496,429,205 17.57 1,860,266,696 65.83 1,869,734,429 66.16
Unknown 27,640 0.00 808,352,052 28.60 808,363,506 28.60
Other 12,731,022 0.45 47,812,860 1.69 56,325,843 1.99
Total 559,483,745 19.80 2,415,433,198 85.47 2,422,630,475 85.73
7 Repbase/Dfam TEs: RepeatMasker[EEEFREMTEREMERLA SLL; de novo TEs:
RepeatModeler \LFNER S TEREMERE A SEb; Combined TEs: BEENTEKEMERSA Sk,
LTR: #EHKKIHFEE (Long Terminal Repeat, LTR) BI—3ETE; SINE: 58 EEFS] (Short
INterspersed Elements, SINE), JELTR—ZETE; LINE: KEHEERFTI (Long INterspersed
Elements, LINE), JELTR—ZETE; DNA: DNAREEF, —KTE; &RHOtherBiE RO LXHRKEFET
P EEENFY, UnknownEig B ED3EF,
ARTEFACT LTR.Copia
1.5 DNA LTR.Gypsy
Il ovacve [ reHeiitron
“E’ - DNA.MULE - Retroposon
8 DNA.PIF Retroposon.L1
81 DNA.TcMar Retroposon.RTE
@10 Il onanar ] sine
ug . LINE ! SINE.tRNA
E LINE.CRE Satellite
et LINE.L1 Unknown
,g_“) s LINE.R2 rRNA
Bl e rrE [ ] snrna
LTR D tRNA
LTR.Cassandra D X
LTR.Caulimovirus
0.0

0 20 40

Kimura substitution level
E3.1-1 BEFHUE

* BAGEERAFERINTERFYIS SHEXHPENFFINDE, NEIRE R0 KE THTEFS!
FRERAPREESLE; RENTELURRBEREIN LIRS,

3.1.2 BEEZEMF
BEREMTNEERAZRRATON, RREEBFUNLAR ML,
3.1.2.1 EFRATN

ZHRNA-SeqBERANFLHIETHE, ERfastp FHTTIEM TG, s RN TR

3.1-5 Clean data#{iEF= 245t



Sample Total Clean Q20 Q30

. Total bases Clean bases GC(%)
id reads reads rate(%) rate(%)

XXX-2-J 42,102,380 6,315,357,000 42,084,402 6,228,839,198 98.62 95.27 43.15
XXX-2-Y 39,425,200 5,913,780,000 39,414,822 5,845,136,592 98.61 95.19 43,52

s : Sampleid: BRANFHEELRS; Total reads: FRIAMreads23; Total bases: RIARIHEE
#0; Cleanreads: diE/EMreads2%%; Clean bases: ITEEHRESE; Q20 rate(%): NMFEREEA
F20M9E GEb; Q30 rate(%): MEREEATIONEESLL; GC(%): TiIEEMNERALURNGCS
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RNA-SeqlFHAXXX-2- | iR R 2D EMEE S E0HEWN TAR:
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E3.1-3 HESENHE

A BT AreadsiUE, NETARERESLL, FRNEERFTAEAEINR, BF-ANFHNES
515, B/ bplRESERE K. MNBESESHERRLUEL, E+/LTbpbla, AST. G5CE
BEREA—H, HERESESHK.

HREANESR: /src/summary/3 gene structure/RNA seq/cleandata/o

BIRFEE, BIMERAHISAT22R K clean datatb MBI S EERA, NMRSEERBEZFEEHBEAXTHR
FESRIERT, KRAFENNFFYNEMNESLLERRERTE2ET70%, EREESNMEUNNFF
FESANEDREREBE20% 5SSEERALLMERINT:

+x3.1-6 SERALLMER ST



Sample ID Total Valid Total Mapped Uniquely Mapped Multiple Mapped
XXX-2-) 42,084,402 41,610,092(98.87%) 39,988,506(96.10%) 1,621,586(3.90%)

XXX-2-Y 39,414,822 39,002,014(98.95%) 37,227,476(95.45%) 1,774,538(4.55%)

E RRETIHBAI TR

L1k iR

Sample ID BRAFLRRES

Total Valid clean readsi2#k

Total Mapped Eb 33 ZIEELH Efclean reads S 88F 1 &L
Uniquely Mapped bR B FE EE— BRI clean reads 28 F1 & LE
Multiple Mapped EE 3 BIEREA EZ MBI clean reads 2 &L

EFLMERANER, RIVEMSringTie N FIRHRAHITAL, REEHEMHENERE. EH
StringTie X #TERANER ST, HFUNSEI21,628 MEE, HSEIMEMNAIIIZER B F MKTTM,

#=3.1-7 BT RFABIEMNE B REERERST

Average
Number Average Average Average Average
Gene Exons
o of Gene CDS or Exon Intron
Genes Length(bp) Length(bp) Gp Length(bp) Length(bp)
ene
StringTie 21,628 5,304.22 1,893.38 5.84 324.25 657.55
A RIEETIHBAINTR:
LlIE ieA
Gene Set ERSEFRIR
Number of Genes BERE#H
Average Gene Length BEFIIKE
Average CDS Length(bp) CDSTIKE, Llbpit
Average Exons per Gene SNERTIIIEFEH
Average Exon Length(bp) THHEFKE, Bbpit
Average Intron Length(bp) THRNEF, Ubpit

3.1.2.2 FEER

BT REMMEBRFIIEE, BidGeneMark-ETP. (MNBEA_NERAFT, ZRHESFNTIBERAKE

WTER), FIAProtHin®HSpalnXSAANE AE B SERAMTILY, MEEEMERFEYMITNERREE
MU FNEENLGES, SRWNGEI22,569MEE, AFERIESYHERKRIUNERS SR TEA D

o

*3.1-8 BT REREQIRILFEYIME S R EERIR



Species Latin Name GFF File pep File

Cc C
Cn C
Ct C
Ec E
Ha H
Ls L
Ls L
Tk T
Tm T

7E: Species: ¥J#MYES; Latin Name: M4 T ; GFF File: EREAFTREXMH THEHE, pep File:
BARYIXHTHHE,

#*3.1-9 EREAMNE RS

Average

Number Average Average E Average Average

Gene Set of Gene CDS xons Exon Intron

r
Genes Length(bp) Length(bp) GI:ene Length(bp) Length(bp)

GeneMark 22,569 2,558.46 801.58 3.57 224.63 686.01

A RIEEZFIHBAIMTR:

Hil% HiEA

Gene Set BEREFRR

Number of Genes BERE#H

Average Gene Length BEREHKE

Average CDS Length(bp) CDSFHIKE, MUbpit

Average Exons per Gene BPMERFIYIHEFE

Average Exon Length(bp) TSN EFKE, Llbpit

Average Intron Length(bp) THAREF, KUbpit

3.1.2.3 MLFmm

BT HRATMNSTINER, #%83,000 TEEE@TAugustus SETIRENIIZ (BA7555015.1.2.3) 8%
YFFUIREY, BEFZINGRERBAugustusHITERELSHMLTUN, SLTNFEI38,392 1M AR, EARIE
BYIGER R FUNERST TR

+&3.1-10 EFMETNE QREER TR



Average

Gene Number Average Average R Average Average
- of Gene CDS ver Exon Intron
Genes Length(bp) Length(bp) Gene Length(bp) Length(bp)
Augustus 38,392 3,085.36 964.60 4.35 221.71 633.61
A RIEZFIHBAIMTR:
Hil% HiEA
Gene Set BEREFRR
Number of Genes BEREH
Average Gene Length BERAFHKE
Average CDS Length(bp) CDSTIKE, Llbpit
Average Exons per Gene BNMERAFIYIHEFE
Average Exon Length(bp) B FKE, Llbpit
Average Intron Length(bp) THAREF, Ubpit

3.1.24 FNERES

BB A TR M TABRAKER3L, EFStringTieMIBEEFINESR, GeneMark-ETPESGEHEETNLER L
R MKTMAIEE TN R, FATSEBRAIZE ERTINAREF—ENEE IWNEERZBNBINMTES:
StringTieFMl >= GeneMark-ETPFLN >= MLFIN) #1TE S, BIYMHITINERSE,

*&3.1-11 ERFEER IR

Average
Average Average Average Average
Gene Number Exons
o o Gene CDs Exon Intron
€ orfenes Length(bp) Length(bp) Gpe(:e Length(bp) Length(bp)
XXX 27,748 5,007.13 1,175.83 5.35 219.76 589.04
A RIEETIRAINTR:
L1 iEA
Gene Set ERSEKIR
Number of Genes ERAZE
Average Gene Length ERAFHIKE
Average CDS Length(bp) CDSTIKE, Llbpit
Average Exons per Gene BPMERTIIIEFEH
Average Exon Length(bp) THIBFKE, Llbpit

Average Intron Length(bp) THNEF, Ubpit



WNERFR, BERAHTUUSEIRRE27,7481, FHERKENS,007.13bp, FHCDSKEN1,175.83bp, &
MERAPFYSHESISMINEF, FHIINEFKEN219.76bp, FIHREFKEH589.04bp.

3.1.3 ncRNAFE

EFEARIFNERARY, ERZMINfernall25R fam 4B EE L3 SRFUNEEHNCRNA, FETFIHE
tRNAscan-SEL2FRMtRNAFFIFARNAmMmer & Barrnap A S BTN RNAR R KT E, bR REZH—
TEETFEBZERAPNRNATINER, BEAFEENTR.

#3.1-12 IFYRIGRNAE RS IT

Type Number Average Length(bp) Total Length(bp) Base Ratio(%)
28S rRNA 1,674 4,402 7,370,293 0.2608
18S rRNA 1,675 1,620 2,715,129 0.0961
5.8S rRNA 531 155 82,583 0.0029
5S rRNA 66,527 116 7,766,686 0.2748
tRNA 7,115 74 527,366 0.0187
miRNA 184 132 24,332 0.0009
snoRNA 3,688 105 390,832 0.0138
catalytic RNA 1,188 58 68,961 0.0024
spliceosomal RNA 219 143 31,382 0.0011
other sRNA 1 164 164 0.0000
cis regulator 44 48 2,149 0.0001
other ncRNA 3,487 101 352,280 0.0125

A REBTIRBAI TR

Hil% A

Type NCRNAZEH!

Number POIVESEhSE ¢

Average Length(bp) MEBEHKE, Ubpit
Total Length(bp) MRERBK, Blbpit
Base Ratio(%) SNz FERY HiZE R ARG

S0 ERFUR, FUNHISEIS86,333 T ncRNARE, HAEHE70,407 M rRNARE, 7,115 MRNARE, 1841
mMIiRNAERH,



3.2 BEIheE R
3.2.1 NREUEBE I

ETFRNENERNEERFT], ERdiamond SLbxIENREZBFTISIBENR, HREFENERMINEE
B2, ANYEIREARPESNYMERHITO R, NREEFIRERPYHLENERNTER (RERED)

M TFEFR.

query_id
g1.t1
gl.t2
g2.t1
g2.t2
g2.t3
g2.t4
g3.t1
g4.tl
g4.t2
g5.t1

g5.t2

g6.t1

g7.t1

g8.t1

g9.t1

g9.t2

g10.t1
g11.t1

g11.t2

o

subject_id
KAI3786253.1
KAI3786253.1
KAI3759844.1
KAI3759844.1
KAI3759844.1
KAI3759844.1
XP_043617657.1
KAI3759840.1
KAI3759840.1
KAD0708999.1

KAD0708999.1

XP_024969255.1

XP_024969249.1

XP_022001951.1

XP_024971026.1

XP_024971026.1

XP_023758964.1
KAI3759830.1

KAI3759830.1

&3.2-1 NREHERE RS

annotation
hypothetical protein L1987_45388 [Smallanthus sonchifolius]
hypothetical protein L1987_45388 [Smallanthus sonchifolius]
hypothetical protein L6452_07945 [Arctium lappa]
hypothetical protein L6452_07945 [Arctium lappa]
hypothetical protein L6452_07945 [Arctium lappa]
hypothetical protein L6452_07945 [Arctium lappa]
uncharacterized protein LOC122589427 [Erigeron canadensis]
hypothetical protein L6452_07939 [Arctium lappa]
hypothetical protein L6452_07939 [Arctium lappa]
hypothetical protein E3N88_43824 [Mikania micrantha]
hypothetical protein E3N88_43824 [Mikania micrantha]

uncharacterized protein LOC112508750 isoform X6 [Cynara
cardunculus var. scolymus]

uncharacterized protein LOC112508750 isoform X1 [Cynara
cardunculus var. scolymus]

uncharacterized protein LOC110899373 isoform X2 [Helianthus
annuus]

uncharacterized protein LOC112510010 [Cynara cardunculus var.
scolymus]

uncharacterized protein LOC112510010 [Cynara cardunculus var.
scolymus]

uncharacterized membrane protein At1g16860 [Lactuca sativa]
hypothetical protein L6452_07925 [Arctium lappa]

hypothetical protein L6452_07925 [Arctium lappa]

A query id: ARHNER/ZEHNSES,; subject_id: FIBEEFRERNSS,; annotation: SFREERE



Species Distribution of NR Hits

species

I smallanthus sonchifolius [30.04%]
. Cynara cardunculus [13.33%]

. Helianthus annuus [11.4%)]

B Arctium lappa [9.49%]

. Lactuca sativa [6.63%)]

. Erigeron canadensis [5.83%]

B Artemisia annua [5.75%]

. Cichorium endivia [5.6%)]

I Cichorium intybus [5.02%]

. other species [6.9%]

[&]3.2-1 NREERFRLEE R 3 R YFh o 2K E
3.2.2 KEGGEUREE TR

EFmNSNERNERRY, Bt mEHBERSERATR B EHIRE (Kyoto Encyclopedia of Gene
and Genomes, KEGGZY) #¥iEEE, #H—S# 75 IRERNINELE BHNEART RN BRHTH
ite TEINKEGGERLERNFAITHEEE,



KEGG pathways Annotation Classification of PanTao Genes

Autophagy - yeast 4

Cellular senescence -

Cell cycle - yeast o

Oocyte meiosis

Autophagy - animal A

Lysosome -

Cell cycle

Endocytosis

MAPK signaling pathway - plant4

Ras signaling pathway -

NF-kappa B signaling pathway 4

Plant hormone signal transduction 4

MAPK signaling pathway 4

Ribosome biogenesis in eukaryotes

RNA degradation 4

MRNA surveillance pathway A

Ubiquitin mediated proteolysis

RNA transport 4

Spliceosome 4

Protein processing in endoplasmic reticulum o
Ribosome

Oxidative phosphorylation o

Glutathione metabolism o

Tryptophan metabolism o

Glycolysis / Gluconeogenesis

Metabolism of xenobiotics by cytochrome P450 -
Pyrimidine metabolism -

Amino sugar and nucleotide sugar metabolism A
Purine metabolism o

Pentose and glucuronate interconversions o
Starch and sucrose metabolism -
Phenylpropanoid biosynthesis -

Insulin signaling pathway -

Longevity regulating pathway - worm A
Thermogenesis A

Toll-like receptor signaling pathway 4

Toll and Imd signaling pathway -

NOD-like receptor signaling pathway -
Neurotrophin signaling pathway 4
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[E3.2-2 KEGGHUEFE A RER nKE

3.2.3 KOGEUIRRE IR

EF TG

THKOGERERAITE,

COG/KOG Category of

Hits

10000 4

frequency

5000 4

FMEERMELORS, BHEggNOG-mapperi th 3 EERE L ESIERE (Eukaryotic
Orthologous Groups of protein, KOGZ2) ¥iRREE, WRIEEEFETIREIMKOGHE

=3
Eo

B, #ENZFFIEIEE. W0

legend

A: RNA processing and modification

B: Chromatin structure and dynamics

C: Energy production and conversion

D: Cell cycle control, cell division, chromosome partitioning
E: Amino acid transport and metabolism

F: Nucleotide transport and metabolism

G: Carbohydrate transport and metabolism

H: Coenzyme transport and metabolism

I: Lipid transport and metabolism

J: Translation, ribosomal structure and biogenesis

K: Transcription

L: Replication, recombination and repair

M: Cell wall/membrane/envelope biogenesis

N: Cell motility

O: Posttranslational modification, protein turnover, chaperones
P: Inorganic ion transport and metabolism

Q: Secondary metabolites biosynthesis, transport and catabolism
S: Function unknown

T: Signal transduction mechanisms

U: Intracellular trafficking, secretion, and vesicular transport
V: Defense mechanisms

W: Extracellular structures

Y: Nuclear structure

Z: Cytoskeleton

[&3.2-3 KOGHUIBEARER D EE



3.2.4 GOSIERE /%
Genes

GO Annotation Classification of
cellular_component

ETFMNEINERNEORFS, HRAEggNOG-mapperRF#ITGOLIEE TR, WTEANGOFRLE RS
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El3.2-4 GOBUEREE LS =

3.2.5 Swiss-ProtHITrEMBLEUIBE I
EFNEINERNEARY], thxtSwiss-Prot2FITrEMBLEGRERE, HEHTERASHFIERIINEIE
annotation

ZRMT (REBRED).
£3.2-2 Swiss-Prot¥iEE T B4t

EERER, 4
Protein HIGH CHLOROPHYLL FLUORESCENCE
PHENOTYPE 173, chloroplastic OS=Arabidopsis thaliana

subject_id
(Mouse-ear cress) OX=3702 GN=F19K19.14 PE=1 SV=1

query_id
sp_Q8W4D6_HC173_ARATH
Protein HIGH

g1.t1
Auxin-responsive protein SAUR71 OS=Arabidopsis

sp_Q8W4D6_HC173_ARATH
thaliana (Mouse-ear cress) OX=3702 GN=F14G9.23
PE=2 SV=1

g1.t2
Auxin-responsive protein
Probable helicase MAGATAMA 3 OS=Arabidopsis

sp_Q9SGU2_SAU71_ARATH
thaliana (Mouse-ear cress) OX=3702 GN=MAA3 PE=2

g5.t1
g5.t2 sp_Q9SGU2_SAU71_ARATH
g7.t1 sp_B6SFA4_MAA3_ARATH
Sv=1
Uncharacterized membrane protein At1g16860
OS=Arabidopsis thaliana (Mouse-ear cress) OX=3702
GN=At1g16860 PE=1 SV=1

sp_Q9FZ45_Y1686_ARATH
Kelch repeat-containing protein At3g27220
OS=Arabidopsis thaliana (Mouse-ear cress) OX=3702

g10.t1
GN=At3g27220 PE=2 SV=1

sp_QILK31_Y3272_ARATH

g11.t1



query_id

g11.t2

gl2.t1

g12.t2

g13.t1

g14.t1

g14.12

g15.t1

g15.t2

g16.t1

g16.t2

g17.t1

g17.t2

subject_id

Sp_QO9LK31_Y3272_ARATH

sp_Q9C8K7_FBK21_ARATH

sp_Q9C8K7_FBK21_ARATH

sp_Q9C512_MNS1_ARATH

sp_Q9LU41_ACA9_ARATH

sp_Q9LU41_ACA9_ARATH

sp_QOWPA5_MSR2_ARATH

sp_QOWPA5_MSR2_ARATH

sp_Q9LMJ4_E70B2_ARATH

sp_Q9LMJ4_E70B2_ARATH

sp_Q9LU39_GLUBP_ARATH

sp_Q9LU39_GLUBP_ARATH

annotation

Kelch repeat-containing protein At3g27220
OS=Arabidopsis thaliana (Mouse-ear cress) OX=3702
GN=At3g27220 PE=2 SV=1

F-box/kelch-repeat protein At1g51550 OS=Arabidopsis
thaliana (Mouse-ear cress) OX=3702 GN=At1g51550
PE=2 SV=1

F-box/kelch-repeat protein At1g51550 OS=Arabidopsis
thaliana (Mouse-ear cress) OX=3702 GN=At1g51550
PE=2 SV=1

Mannosyl-oligosaccharide 1,2-alpha-mannosidase
MNS1 OS=Arabidopsis thaliana (Mouse-ear cress)
OX=3702 GN=F19C24.18, PE=1 SV=1

Calcium-transporting ATPase 9, plasma membrane-
type OS=Arabidopsis thaliana (Mouse-ear cress)
0OX=3702 GN=ACA9 PE=2 SV=2

Calcium-transporting ATPase 9, plasma membrane-
type OS=Arabidopsis thaliana (Mouse-ear cress)
0OX=3702 GN=ACA9 PE=2 SV=2

Protein MANNAN SYNTHESIS-RELATED 2
OS=Arabidopsis thaliana (Mouse-ear cress) OX=3702
GN=F19C24.14 PE=2 SV=1

Protein MANNAN SYNTHESIS-RELATED 2
OS=Arabidopsis thaliana (Mouse-ear cress) OX=3702
GN=F19C24.14 PE=2 SV=1

Exocyst complex component EXO70B2 OS=Arabidopsis
thaliana (Mouse-ear cress) OX=3702 GN=F10K1.28
PE=1 SV=1

Exocyst complex component EXO70B2 OS=Arabidopsis
thaliana (Mouse-ear cress) OX=3702 GN=F10K1.28
PE=1 SV=1

Glutamyl-tRNA reductase-binding protein, chloroplastic
OS=Arabidopsis thaliana (Mouse-ear cress) OX=3702
GN=MXL8.5 PE=1 SV=1

Glutamyl-tRNA reductase-binding protein, chloroplastic
OS=Arabidopsis thaliana (Mouse-ear cress) OX=3702
GN=MXL8.5 PE=1 SV=1

i query id: SERMER/ZEAMRS; subject id: HIBEFEAMLRS; annotation: TREEMH

o



3.3 BEFEAFFELERITh
3.3.1 BUSCOi¥{#

M FBUSCOMTMSEIM B EEHTIFME, EMRIEOthoDBEUEE Sk FeudicotshBMAEENE R

JEREE (Benchmarking Universal Single-Copy Orthologs, BUSCOs2.) FilliRAEAMEFFIHNERIER,
BT ETUNERENTEY, FHIT SR TRAT:

#3.3-1 BUSCOFMIZE i+

Type Number Percent(%)
Complete BUSCOs (C) 2,268 97.51
Complete and single-copy BUSCOs (S) 2,153 92.56
Complete and duplicated BUSCOs (D) 115 494
Fragmented BUSCOs (F) 11 0.47
Missing BUSCOs (M) 47 2.02

Total BUSCO groups searched 2,326 100.00

S RIE—FIRBUSCOLITIERR, E-5HBUSCO¥E, E=5|HBUSCOLLL, RIEZITHITIEIRH
B0 R

78 WiEA

Complete BUSCOs (C) F5I5E 2ttt £EBUSCO;
Complete and single-copy BUSCOs (S) —NBUSCOLL 3 E—EH,
Complete and duplicated BUSCOs (D) —BUSCOLEX EZMNEH;
Fragmented BUSCOs (F) B FFIER £EBUSCO;
Missing BUSCOs (M) 634 EBUSCO;

Total BUSCO groups searched SBUSCO%,

ETFBUSCOTMHERHITLEEREIES.3-1.

BUSCO Assessment Results

. Complete (C) and single-copy (S) . Complete (C) and duplicated (D)

Fragmented (F) - Missing (M)

HHC

%BUSCOs

[E3.3-1 BUSCOFMIZE 11 E]



MERPEIUEER, TRERERAIUIREILN7 51 %N TEBER T, HEALABIRFEETUVLLIRTE,
M & BRFTNZE R A E B =

3.3.2 EFENEEFREIT(E

ETARMIEFRINEREERERATHRIT, ERETEBIRINEMIEFENEEESHE 49,109
o HEEEEAHN97.42%, BFRERL TR,

#*3.3-2 BEEE RS

Database Number Ratio(%)
COG/KOG 47,181 93.60
KEGG 23,860 47.33
GO 25,424 50.44
Pfam 43,625 86.54
NR 49,080 97.36
Swiss-Prot 35,738 70.90
TrEMBL 48,995 97.19
Overall 49,109 97.42
Query 50,409 100.00

7E: Database: #UEESS; Number: FRIIFNEIREMNRERZE QL Ratio(%): ARINVEREA S
FrEfMEEZRANE 2.

BT ARISIEFRFINEREERERATTUpset EIREBRITEE, AFERITE.,
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3.3.3 EFERAKESIR

ETFERSHIREINERER, HINETEMIERAKEFERIINEFXANFEFT(reads)BIiH Ek
THEREERNFREKTF, Readsit#fffT SERMALRTEKTEMIELLS, EREEERNKENNFREREEX. A
TEARERE. FRKEEGTHEERAK ALY, HNETUTARIEReadsIH LR NFPKMIE
(8187 T map tMreadsfmapEIsh B FHIS 1K MRE LR N0 , FHAZE RN TFRAR,

}3.3-3 BRALHRGIT
. FPKM~
sample_id FPKM~[0,0.1) FPKM~[0.1,)
[0.1,3.75)
XXX-2- 5,468(19.71%)  22,280(80.29%)  7,252(26.14%)
XXX-2-Y 5,848(21.08%)  21,900(78.92%)  8,331(30.02%)

A REETIRBAI TR

L7k

sample_id
FPKM~[0,0.1)
FPKM~[0.1,)
FPKM~[0.1,3.75)
FPKM~[3.75,15)

FPKM~[15,)

FLEERFRAKEDTERRER: /sro/summary/3 gene structure/RNA seqg/expression/e

3.3.4 ESMHERE SR

iR

RNA-Seq#UIBF A Z TR

FPKM{E/NFO0. 1O BE#ER SLE

FPKMEEATFET0. 1 HEREEER L

FPKM~
[3.75,15)

7,484(26.97%)

7,353(26.50%)

FPKMEEATEFT0.1B/VF3. 750 B R EHER SLb

FPKMEARFETF3. 758/ M F15HEREHES S

FPKMEEAFEFF15HEREIER SLE

FPKM~[15,)

7,544(27.19%)

6,216(22.40%)

FH DY SHEEEEYIEER, XYM ERER127,748 N EE, BRFIYKENS5,007.13bp, FIHPCDSK
E91,175.83bp, FHIMNEFNEN5.35, HITHEXDHERITLIVERMTHSESYMN D HERE—K, RFZE

BRERTE,
Gene Number
Set of Genes
XXX 27,748
Cc 26,505
Ec 28,703
Ct 23,219
Tk 45,224
Tm 45,551

Ls 38,293

+3.3-4 ERASHEYMHEREL R

Average
Gene
Length(bp)
5,007.13
5,397.54
3,764.55
6,449.00
2,629.67
2,532.05

2,473.71

Average
CDS
Length(bp)
1,175.83
1,216.35
1,341.86
1,172.75
996.22
1,018.47

1,062.32

Average
Exons
per
Gene

5.35
5.47
5.42
6.05
4.89
4.44

4.54

Average
Exon
Length(bp)
219.76
292.75
299.50
264.86
265.17

298.06

281.46

Average
Intron
Length(bp)
589.04
850.96
703.71
935.10
545.41

565.38

339.66



Average

Average Average
Gene Number
Set G Gene CDS
e of Genes
Length(bp) Length(bp)
Ha 70,864 2,995.34 920.34
Ls 42,719 2,521.94 1,110.62
Cn 64,257 3,530.17 1,069.34
A REEBFIHEAIN TR
518
Gene Set
Number of Genes
Average Gene Length
Average CDS Length(bp)
Average Exons per Gene
Average Exon Length(bp)
Average Intron Length(bp)
5 Distribution of mRNA Length
g et g
@ w
o I [
c c
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0] —_— (0]
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o o
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o o
! | gl e O :?.E\;e-f-;—w_;r.‘;i:ﬁ
2000 4000 6000 8000
Gene Length (bp) (window=50bp)
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Exon Length (bp) (window=50bp)

Average Average
Exons
Exon Intron
per Length(bp) Length(bp)
Gene g P g P
4.09 321.72 545.64
5.00 261.39 512.23
5.03 234.02 681.56
HiEA
MRS
BERE#H%
ERAFHIKE

CDSTHIKE, Llbpit
SN ERETINEFH
FIHEFKE, Mbpit

FHREF, Ubpit

Distribution of CDS Length

w
L

(=1

2000

6000
CDS Length (bp) (window=50bp)
12 Distribution of Intron Length
D | | —
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Intron Length (bp) (window=50bp)
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R NL Y& ¢

SRR
EEFTER
EEFTER
ESFYER
ESFYER
ESFVER
ESFVER
IERADEEERE
IFREDEEERE
IFREDEEERE
IFREDEEERE
IRIDE R ST
IRIDE R ST
IRIDE R TR
IRIDE AT
URIDE RS ERE
RIS E R ERE
URIDE R ERE
ISR R ERE
IRIDE R SRR
IRIDE R ST
IRIDE R SR
BERINEEER
BERINEEER
ERBFFITH

SIRRE
IERADEEERE
EEFVER

=4 DA ERR

SIRAE
SSRs(STRs) =55
BRERESFFIFUN
MITEREF MK
FERE T KT
T RIRERE
R TTHASERR
tRNAERE M KT
rRNAESE ML
rRNAESE M LT

NCRNAR R ERER

BRI M KT

W RATN-BEERE

FHRATN-te 3t
W RATN-LA5E
ERAUTRSTLN
HRASUTRSFLN
ERE B FUN- b3

ERE B FUN- e

[EIRE B+ RATN

FUNERES
LZAETNRE
FEHERRLLRS
BRINERGER
BRSETBEENE

MITE-Tracker
RepeatModeler
RepeatMasker
TEsorter
tRNAscan-SE
RNAmmer
Barrnap
Infernal

Augustus

GeMoMa

ProtHint

()

paln
GeneMark-ETP
TSEBRA
BRAKER3
diamond

eggNOG-mapper

BUSCO

=42 DPRBBIEEER R

SRR

Rfam

Dfam

hR2s

v14.7

v3.5_curated

hRZs
v1.4.0
v4.09
v1.0
v2.0.2a
v4.1.2
v1.4.6
v1.23
v1.2
v0.8
v1.1.4
v3.4.0
v0.22.0
v2.2.1
v2.2.1
v1.0.0
v1.6.2
v2.6.0
v2.4.13f
v1.00
v1.1.1
v3.0.3
v2.0.15
v2.1.0

v5.2.2



BRAE SERER R hR s

BEEFYER RepBase v20181026
RISERERE OrthoDB v11
HRANREFRE eggNoG V5.0
BEINEE TR GO r20211215
HRANREFRE KEGG r100.0
HEEhEE TR Swiss-Prot r2022.02
HRANREFRE TrEMBL r2022.02
BHINEETRE NR v20220801
BRI PFAM v35.0

5 MEGE
5.1 BEIBALEERF
5.1.1 EEFER

BERATEFEAEBNEEFY, REEERATDHNAXEEZANARAE, DHERKEEFIISHEEE
F5lo

EBEXEE (Tandem Repeat, TR) #EDNAFHI— MRS MEZERAIGHEEENES, BHKEEX S NI EDNA
(Satellite DNA). /hNIE2DNA (Minisatellite DNA). fZ2ZDNA (Microsatellite DNA), M IEEEYIE®
—RRFIR AR BB E S F5(Short Tandem Repeats, STRs), TEEYIEE—REIA (Simple Sequence Repeats,
SSRs). HIFSTR/SSREEFEAHAE ZEMNFR, STROITEEEMNEEZ T MEIRFIFENEENE
BNthAE%E, AINATFRERGRAE, BB EEs s . SSREEYHHEBRAIEEENCER,

BEEEFYFRTFEREERY, EEEREAPRIHEEN. EEEERATBNEES, BT
7t (Transposable Element, TE), TERBEEERMAPBINARAIUS AT, —HKBBIRNANSFH
"SE-HEM AL IMBE, ZEREKFRNABEL B *EAE E’Jﬁ'ta—f)u’i’?ro BTFHASHIEENRE S, TEE
BERAPENIEEFES, EEEYMPLEITE0%U L, XEEARSERNTUNFERFREM, FBEE
HITRIBERFTNAERE 2 sl R EETEHITR K.

5.1.1.1 BEXESE DR

LTEBESMEEY, RITREREREKrait fTandem Repeats Finder (TRF2) UERIABHITLEFET
ERERBRKEERFY, KraitEBERES S TRIENEEESFY (SSRs), TRAERSIHES BTHRIKE
2, BRAAHTSSREFER HERNSIFE) &, BTRFEBEESREKES, TRFINGEBEEREEE ST
TR, EHITTEIRZ BRI VG R ESHTHNRER, LWE/NTETRNIEETE, RBETRAITERHER,

51.1.2 T EE DR

ETFTREBRMNEFREHITTEEER, RITELRAMITE-TrackerE 2 EATIER—MIR M R AES R
F (Miniature Inverted Transposable Elements, MITE) BYNEEEF, XEREFENEYHEEE. L
B—MITEEES 5o

AR ZEEIEI RN RS FALTR finder22FILTRharvestEOMER A S ISR E S F5|, B BMIISEMNES
FALTR retriever2 @ — MTREE FHIEX .



B E M ER SRR R — N TEEX M, HMEREARTRERK EAFIZAN), #HRepeatModeler?
H—F#H1Tde novol$ REEFY, FRde novoFEXf(RepMod.lib), EEZIRepMod.libhBERZKRMEE T
f, FHMEATEsorter22# 179 %, BEEMLTINEMDfam2&Repbase  EHITES, H— N EMEX
%, FBIZEXEHIRepeatMaskerit £ E R HTEE F7IHIIEE,

5.1.2 BELER

EREMFTUNRAMKTN, EFREFRUMZESETN=FA5E4E, REBITSEBRALRHRS, Kig
BERBIBXEMIRER, ARG, ETHFANE, FIAGUSHREMGeMoMa2 B R AL ERREA, il
EREMUTRX I,

5.1.2.1 ¥ FRATN

MERENEREGHIREFHEIRS (base calling) F#XAFFIEIE, ¥Rz Araw datagkraw reads, KL

FASTQZ XX 812k, FASTQX NP BIINSREX Y, BEfFEreadsiIFFIKreadsHNFERE,
FASTQRRIUX & read IO THER :

@HWI-ST966:160:C28PYACXX:8:1101:1474:2178 1:N:0:GCCAAT
CAAAAACTGAAAGCATTTGGTTTCTACGGAACATACATATCCAGCAACCAGGCCAACTTAATTAACTCGGGGTCTAACGAAAGCTGC
GTTCTTCTCTTAG

+
BBBFFFFFFFFFFIIIIIIIFIIBFIIIIFIIITIITITIFFIIIIIBFFITIIIIIFIIIFBFIBFFFIFFFFFFFBBBBBFBBBBBFBF
F7BBBBBBBBBBF

HpE—1T"@"Fk, BEAMNFRRGIR (Sequence Identifiers) RN F (A]i%) ; EZITERRER
Fl; BT+ TR, MERATERNNFRRRIFTNEARIEX T ; BOTEXNEENFRERDFT.

BT NFANNBIASCIMERZ33, BIAZBENNFREE, LB NAIASCIHENG66, ABAE XA
BEREEE33. IRNFHEREXAERT, BEREERSQRT, MBETIIXAR: sq = -1010g10(E) o MFH
RRSNrREERANNX RN TE:

*®5.1-1 WFEHRRSNFREERBAMNIR

MFHIRE NEFEREE IRIFRF
5% Q13

1% Q20 5

0.1% Q30 ?

B fastp R 3 RIAKIRHITIENE, TIRENF: 1. EBrE &1L (adaptor) Kreads; 2. ZEBENELHEI10% L
LtMreads; 3. EMEFRE (REE/)NF20) WBREE SLEXF50%Mreads, fAfGclean dataif{7/iE, 4iit
clean datai*2, & FMEIRRIEERE, WHITESED .

BIBRRIEME, ERAHISAT22HFEclean datatb MBI BSEREA, NMRSERRAEZESZHEMXLHRREE
BRIERT, clean datafIERALLXN R ATF70%, HRAEZNEMUNNFFTS2ENEDLEERS

BT 10%. REMEMStringTie BT RIASHGLLIHE B NERALIT, FRRRALITRINKISHFS
52, BB —REREFIIER.

5.1.2.2 EREEAFN

GeneMark-ETP/ 2R FRIFUFHTERTMUNGR G, BLESYFHE QRISEEX A YIFAIFF53#TRELH
BOFN, EERIEQERMAS FORTM. LI, EBEGRRALNBIRHITIEIHERRBD,

HETRMUESYMES, FERNYHNERRFY, BiEProtHintsSpain i ZEARFFIELLFIRESA, BE
MNESLEXHNUEER, #MEHETRERERIRNERER.



5.1.2.3 MLFmm

Augustus' V2 BEAZEFEALEM M KT, TEEA XED/RAIKMEEER (Generalized Hidden
Markov Model, GHMM38) #{TREZMNFTN,. BT HITDNARFIEMEER M T ARERELEN, MM
KIBEIRDNARSIHFIERE, M REBSEEEIEXNEMIGE, T AXEYFMERSTERTUN, W]
A BRIEFUNAE RARMERERINESE, FTUNEE,

ETFStringTieF| B FAFFIREINERREE, RAGeneMark-ES2 23 B EBEHITHISE B
%, BTN, BEFEIEENERIENGeneMark-ESEEX 1§57 &= 093,000 N EEEAIIZRE R FAugustusi®
2%k, REETFTIERFHBAugustusiTEEAMERHFITIIM,

51.24 FRERES

MERFTEN. ERERMERATVSEFRNTUNER LS, BETSEBRARGFNXLEHEHITES, REETR
SNEFES, MMEXHEMAZNERET, F_ER=fAENEENERERSE XA EIRATSEBRAFEE
REXMABI, DENASHNEREEXHITRE, REVGRIERNFRERSE.

5.1.3 ncRNAI

IEZREIRNA(non-coding RNA, NcRNA)ZIEARRIBEHBAIRNA, E3ERNAL tRNA. snRNA. snoRNAFI
microRNAZ ZFBEHINAERIRNA, KEMEKFINEERIRNA, HBKEXKSD, ATUSR=AZE: 1. /©F50nt,
EZEEmicroRNA. SiIRNAFIPIRNA, 2. fE50nt-500ntz i8], BiESE5E AR MMZrRNAFIRNA, LK
SNRNAFIsnoRNAZ, 3. AF500nt, FEFEIncRNA (long noncoding RNA), B &1t FncRNARITIN B R A
UTF=M7AZ%, AEBMX=fALIHTENESBIREER:

1. rRNA. SNRNAFIMIRNAZ TS EF SRfam $URE#HITEE R, HEb3755E TR Infernal 2rhpgig
FHcmscan, BHRIZMNFEFITERfam.cmBUBEFHITIOER, MNMERIELL LR,

2. MEFEAHRNARTINFUN, —ARREHAERNAscan-SEL2# TN ;

3. @I HERNAMmer s Barrnap A B 8 B SR TN RN AR EL & KT B AR 14,
5.2 BEThEE TR
5.2.1 NREUERE 5

ERREARTIEIEE (Non-Reduntant Protein Database, NR12) EANCBIEIIN4R, B THA
GenBank. EMBL. DDBJ#IPDBHIIERRERAFYI, WFABECSHMMNEIEFES], NREIEESRELA T THNNER
HSFY, AEEARERTESYMER, IRTYHD %,

AR ERAdiamond SR ERAEAFFILLMEINREEE, AtEAFTERIIMNREBHEEE
BN E BT %

5.2.2 KEGGEUREE IR

RRERSEFRAERLBHIEE (Kyoto Encyclopedia of Gene and Genomes, KEGGLY) EHAREAR
EMEEFROTF1995FRIBIBRE, ZIUBERART £EMERERMNEYFER, HFESERESEER
EENERNAGM TREQNEYFIIEE, MAEHEE. BEESEEUNRARSES —LE #MNEYTEE,

AR A EAEggNOG-mapperRF R EEAEAFFILL M EIKEGGHIERE, ARt EARFIIEREINKEGGE
IR,

5.2.3 KOGEUERE IR

EZFRE AFESIRE (Eukaryotic Orthologous Groups of protein, KOGZ2)HINCBIRIEEH LR, RIBEZ
SYEEERANRESERRAHRANXRDLENEMR. BILMARENEBAFINERIE—1KOGH, §—
HKOGHEBERRIBEFFIMM, MmENZE5IRThEE.



ERTA EAEggNOG-mapperF R EEAEAFFILL M EIKOGEHER, H4titEBFTEREIFIKOGIE
Bo

5.2.4 GOEE IR

HEAAEKIEE (Gene Ontology, GOZ) HMERAFHKAARIUMNBAESEREXNARERHTHISC
BHEEHIERE. FIAGOMIEER LIREERKRBESSMNEYETE (Biological Process, BP). #fEH5
(Cellular Component, CC) #43FIhgE (Molecular Function, MF) =NAEHITH TR,

AR EREggNOG-mapperiitf, LIERRINSHIRERAZEAF b2 eggNOGEIER, Kbt ERINOG
RSEMANNNGOTREER, HREVMIRE. ARADND FHRE=ANHEHITHE IR,

5.2.5 Swiss-ProtHITrEMBLEUEE IR

Swiss-ProtZ4FN1TrEMBLZ2E B FUniProt#iERE, Swiss-Prot@ &2 B IR E T RINE B EFIEUE
E, BREHTEAFVIERIERES. TTEMBLEES B DA ERENELFTIER, IALERRHEZEE
8%,

ARAE: ERAdiamond IS ERAE AKX EISwiss-ProtAITrEMBLEGERE, HSitEARTEREIR
Swiss-ProtfITrEMBLIIZEHEE.

5.3 BEEHFFLERITME
5.3.1 BUSCOi¥{#

WBABENERREERFEE (Benchmarking Universal Single-Copy Orthologs, BUSCOZ.) Rfh2ig7r&HE
BERERITHHERETEY. 8%, WRIFHNKFPEDZBUSCOMEUERE (FIMNEZEMEUERE, EEM
1BE, SEHIBESS), H, i517BUSCOEEpython. hmmerflAugustusHHR4EME, HX, WERE
BINEEFF#ITILATGE, FIAHMMER3O#ITE, MIMTEEFEEREY., MR KEEBUSCORE
XA LEKENTEEERN, MREIFEASTH . MRRLE—RLKIMEN], WEMRIFLAEEN". &
MENLER D XN ER", LB LR LRI LN TRK,

BEREIERNEERFTINCOSIENBAI, LIHEENMHIZE, KIFBUSCORBENTER,
5.3.2 IhREERITE

A RIS RIS ERTINMNER S SR E#TLL A & IR E RNV ERE, TENHIEES
Swiss-Prot. TrEMBL. KOG. NR. KEGGHGO., EFFAHEIREREEHTRESIT, BEISMUEETE
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6 SEHIHTE
6.1 Annotation of non-coding RNAs (ncRNAs)

To obtain the ncRNA (non-coding RNA), two strategies were used: searching against database and
prediction with model. Transfer RNAs (tRNAs) were predicted using tRNAscan-SE with eukaryote
parameters. MicroRNA, rRNA, small nuclear RNA, and small nucleolar RNA were detected using cmscan in
Infernal toolkits to search the Rfam database. The rRNAs and their subunits were predicted using
RNAmmer or Barrnap.

6.2 Repet Annotation

We first annotation the tandem repeats using the software Krait and Tandem Repeats Finder(TRF) where
Krait identifies the simple repeat sequences (SSRs) and TRF recognizes all tandem repeat elements in the
whole genome. Transposable elements (TE) in the XXX genome were then identified using a combination
of ab initio and homology-based methods. Briefly, an ab initio repeat library for XXX was first predicted
using MITE-Tracker and RepeatModeler with default parameters, in which LTR_Finder, LTR_harverst and
LTR_retriever were also be included for plant genome. The obtainted library was then aligned to TEsorter
Repbase (http://www.girinst.org/repbase) to classify the type of each repeat family. For further

identification of the repeats throughout the genome, RepeatMasker was applied to search for known and
novel TEs by mapping sequences against the de novo repeat library and Dfam/Repbase TE library.
Overlapping transposable elements belonging to the same repeat class were collated and combined.

6.3 Gene Prediction

Three independent approaches, including ab initio prediction, homology-based search, and
transcriptome-guided identify, were used for gene prediction in a TE-masked genome. In detail,
GeneMark-ETP was used to align the homologous peptides from closely-related species to the assembly
and then got the gene struture information, which was homolog prediction. For RNAseq-based gene
prediction, filtered mRNA-seq reads were aligned to the reference genome using HISAT2. The transcripts
were then assembled using stringtie. For the transcriptome-guided prediction, RNA-seq reads were
assembled using stringtie and analyzed with StringTie to produce a training set. Augustus with default
parameters were then utilized for ab initio gene prediction with the training set. Finally, TSEBRA was used
to produce an integrated gene set. Untranslated regions (UTRs) and alternative splicing regions were
determined using GUSHR and GeMoMa based on RNA-seq alignments. We retained the longest
transcripts for each locus, and regions outside of the ORFs were designated UTRs.

6.4 Functional annotation of gene models

Gene function information, motifs and domains of their proteins were assigned by comparing with public
databases including Swiss-Prot, TrEMBL, NR, KEGG, KOG and Gene Ontology. The putative domains and
GO terms of genes were identified using the EggNOG-mapper program with default parameters. For the
other four databases, diamond was used to compare the TSEBRA-integrated CDS or protein sequences
against the four well-known public protein database with an E-value cutoff of 1e-05 and the results with
the hit with lowest E-value was retained. Results from the six database searches were concatenated.

AR RBARE, NFRTIEXAR, BRESGATHITEBEHEIRESEN.
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