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Abstract: 2-Oxoglutarate/Fe(II) -dependent dioxygenases (2-ODD) play an important role in plant primary
and secondary metabolism. Based on the high-throughput sequencing platform Illumina NovaSeq 6000, the
transcriptome of Salvia apiana Jepson was sequenced, and the obtained reads were de novo assembled. A total of
38 534 unigenes were obtained from the transcriptome. The assembled unigenes were annotated and 29 982 unigenes
were given functional annotations. The 2-ODD genes were identified from the assembled S. apiana transcriptome
database by bioinformatics methods, and the genes were analyzed, including the homology of the sequences, physi-
cochemical characteristics, signal peptides, transmembrane domains, subcellular localization, secondary structure
and tertiary structure, etc. The evolutionary relationships and the expression patterns of the identified 2-ODD genes
were also analyzed. 39 full-length 2-ODD genes were identified from the transcriptome of S. apiana. The average
length of these 2-ODD encoding proteins was 320 amino acids, the molecular weight was about 36.00 kDa, and most
of them were hydrophilic proteins. Phylogenetic analysis divided these 2-ODD genes into several subfamilies.

Gene expression analysis indicated that the 2-ODD genes were expressed in different parts of S. apiana, and the
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expression level of most genes was much higher in roots than that in leaves. This study can lay a foundation for

further study of 2-ODD genes in S. apiana.

Key words: Salvia apiana Jepson; transcriptome; 2-oxoglutarate/Fe(Il)-dependent dioxygenase; bioinfor-

matics; expression analysis
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Table 1 RNA-seq information of S. apiana
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Figure 1 Cluster of orthologous groups (COG) classification of
unigenes in S. apiana. A: RNA processing and modification; B:
Chromatin structure and dynamics; C: Energy production and
conversion; D: Cell cycle control, cell division, chromosome parti-
tioning; E: Amino acid transport and metabolism; F: Nucleotide
transport and metabolism; G: Carbohydrate transport and metabo-
lism; 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: Post-
translational modification, protein turnover, chaperones; P: Inor-
ganic ion transport and metabolism; Q: Secondary metabolites
biosynthesis, transport and catabolism; S: Function unknown; T:
Signal transduction mechanisms; U: Intracellular trafficking, secre-
tion, and vesicular transport; V: Defense mechanisms; Y: Nuclear

structure; Z: Cytoskeleton
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Figure 2 Gene ontology (GO) classification of unigenes in S. apiana. 1: Biological adhesion; 2: Biological regulation; 3: Carbon utiliza-

tion; 4: Cell killing; 5: Cell population proliferation; 6: Cellular component organization or biogenesis; 7: Cellular process; 8: Detoxifica-

tion; 9: Developmental process; 10: Growth; 11: Immune system process; 12: Localization; 13: Locomotion; 14: Metabolic process; 15: Mul-

ticellular organismal process; 16: Multi-organism process; 17: Nitrogen utilization; 18: Pigmentation; 19: Reproduction; 20: Reproductive

process; 21: Response to stimulus; 22: Rhythmic process; 23: Signaling; 24: Cell; 25: Cell junction; 26: Cell part; 27: Extracellular region;

28: Extracellular region part; 29: Membrane; 30: Membrane part; 31: Membrane-enclosed lumen; 32: Nucleoid; 33: Organelle; 34: Organelle

part; 35: Other organism part; 36: Protein-containing complex; 37: Supramolecular complex; 38: Antioxidant activity; 39: Binding; 40: Cargo

adaptor activity; 41: Catalytic activity; 42: Molecular carrier activity; 43: Molecular function regulator; 44: Molecular transducer activity;

45: Nutrient reservoir activity; 46: Protein folding chaperone; 47: Protein tag; 48: Small molecule sensor activity; 49: Structural molecule

activity; 50: Transcription regulator activity; 51: Translation regulator activity; 52: Transporter activity
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Figure 3 KEGG classification of unigenes in S. apiana. 1: Nucleotide metabolism; 2: Metabolism of terpenoids and polyketides; 3: Glycan

biosynthesis and metabolism; 4: Lipid metabolism; 5: Energy metabolism; 6: Metabolism of other amino acids; 7: Metabolism of cofactors

and vitamins; 8: Amino acid metabolism; 9: Biosynthesis of other secondary metabolites; 10: Carbohydrate metabolism; 11: Transcription;

12: Translation; 13: Replication and repair; 14: Folding, sorting and degradation; 15: Signal transduction; 16: Membrane transport; 17:

Transport and catabolism; 18: Environmental adaptation; 19: Drug resistance: antimicrobial; 20: Endocrine and metabolic disease
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Table 2 The identification of homologous 2-oxoglutarate/Fe(II)-dependent dioxygenases (2-ODD) genes between S. apiana and S. miltiorrhiza

Designate name

Transcript ID

Sm2-ODD 1D

Sa2-ODD1 TRINITY DN16972 c¢0 gl SMil 00004726
Sa2-ODD2 TRINITY DNI8814 c0 gl SMil 00018996
Sa2-0DD3 TRINITY_DN3023 c0 gl SMil_00013255
Sa2-ODD4 TRINITY DN3151 c0 gl SMil_00001764
Sa2-ODD3 TRINITY_DN6900 c0 gl SMil 00001015
Sa2-0DD6 TRINITY DN9762 c0 gl SMil_00006860
Sa2-ODD7 TRINITY DN1005_c0 gl SMil_00011064
Sa2-0DD8 TRINITY DN10817 c¢0 gl SMil 00006040
Sa2-0DD9 TRINITY DN11493 c0 gl SMil 00022077
Sa2-0DDI10 TRINITY DN12053 c¢0 gl SMil 00019259
Sa2-0DDI1 TRINITY DN17768 c¢0 gl SMil 00000574
Sa2-ODDI2 TRINITY DNI9158 c0 gl SMil 00000574
Sa2-0DDI3 TRINITY DN3380 c0 gl SMil 00013636
Sa2-ODD14 TRINITY DN3583 c0 gl SMil 00016764
Sa2-ODD15 TRINITY DN5191 c0 gl SMil_00016763
Sa2-ODD16 TRINITY DN6073 _c0 gl SMil 00016764
Sa2-ODD17 TRINITY DN10852 c0 gl SMil 00013081
Sa2-ODDI8 TRINITY DN2211 ¢0_g2 SMil_00024282
Sa2-ODD19 TRINITY DN22361 c0 gl SMil 00012259
Sa2-ODD20 TRINITY DN2908 c0 gl SMil 00016116
Sa2-ODD21 TRINITY DN30979 c0 gl SMil 00018669
Sa2-0DD22 TRINITY DN4864 c0 gl SMil 00016116
Sa2-0DD23 TRINITY_DN9009 c0 gl SMil_00012033
Sa2-ODD24 TRINITY_DNI201 ¢c0 gl SMil_00023724
Sa2-0DD25 TRINITY DN23679 c0 gl SMil 00023724
Sa2-ODD26 TRINITY DN1185 ¢c0 gl SMil_00013745
Sa2-ODD27 TRINITY DN1324 c0 gl SMil_00022938
Sa2-ODD28 TRINITY DN4831 c0 g2 SMil 00028133
Sa2-0DD29 TRINITY DN8474 c0 g2 SMil 00005410
Sa2-0DD30 TRINITY DN4585 c0 gl SMil 00008090
Sa2-ODD31 TRINITY DN13439 c0 gl SMil 00004141
Sa2-ODD32 TRINITY_DN8276_c0 gl SMil_00017774
Sa2-ODD33 TRINITY DNI5665 c0 gl SMil 00027988
Sa2-ODD34 TRINITY DN17826 c0 gl SMil 00013059
Sa2-ODD35 TRINITY DN16851 c0 gl SMil 00020342
Sa2-ODD36 TRINITY DN4633 c0 gl SMil 00009012
Sa2-ODD37 TRINITY DN4633_c0_g2 SMil 00009013
Sa2-ODD38 TRINITY_DN5898 c0 gl SMil 00018124
Sa2-ODD39 TRINITY DN7999 c0 gl SMil 00021185

Identity/% E-value Bit score Class Clade
91.089 0 583 DOXB  P4H
95.848 0 506 DOXB  P4H
86.293 0 519 DOXB  P4H
94.539 0 551 DOXB P4H
95.862 0 550 DOXB  P4H
94.521 0 526 DOXB  P4H
94.286 0 593 DOXC  ACO
90.698 0 651 DOXC  ACO
83.271 6.06E-149 412 DOXC  ACO
79.048 0 528 DOXC  AOP
33.333 7.34E-07 42 DOXC  AOP
87.047 1.58E-130 363 DOXC  AOP
91.290 0 558 DOXC  AOP
49.138 9.13E-83 245 DOXC  AOP
84.076 0 553 DOXC  AOP
87.342 0 572 DOXC  AOP
22.179 1.31E-12 60.5 DOXC  CODM/NCS
86.813 2.08E-180 493 DOXC  CODM/NCS
71.273 1.54E-151 422 DOXC  CODM/NCS
56.475 1.01E-111 321 DOXC  D4H/GSLOH/BX6
86.096 0 637 DOXC  D4H/GSLOH/BX6
81.167 0 620 DOXC  D4H/GSLOH/BX6
90.437 0 686 DOXC  D4H/GSLOH/BX6
88.073 2.06E-142 393 DOXC DAO
54.110 2.66E-115 328 DOXC DAO
92.717 0 667 DOXC  F3H
72.590 8.89E-179 491 DOXC  F3H
87.330 6.70E-146 402 DOXC  F3H
81.873 0 557 DOXC  F3H
86.737 0 672 DOXC  GA20o0x
81.040 4.08E-176 484 DOXC  GA2o0x
91.212 0 617 DOXC  GA2ox
78.402 0 570 DOXC  H6H
72.271 0 530 DOXC  S3H
91.117 0 638 DOXC  Unknown
89.773 0 676 DOXC  Unknown
82.173 0 587 DOXC  Unknown
87.805 0 557 DOXC Unknown
87.069 0 619 DOXC Unknown

Y% N ; Sa2-ODD14 1 Sa2-ODD15 5& o7 78 41 Jfd i Al
B 5T i |5 Sa2-ODD6 & A 7 4H A J57 A1 48 i i JiE |,
I % Tk 4 i S £ 48 L A1, Sa2-ODD2 JE A AE 4 KL A
I+ Sa2-ODD3 & 7. 75 4 Jfd 5 Ji A1 4 ff 41 ; Sa2-ODDS
SERLAE A0 A AN RN £ b i | ; Sa2-ODD25 5E K7 78 41 il Ji
Aimt2gAk ; Sa2-ODD37 5 A7 75 40 i 41 A1 248 i Jog

5 58 45 #4) 3 U 2 7R, Sa2-ODD2. Sa2-ODD3.
Sa2-ODD5 . Sa2-ODD6. Sa2-ODD14 #l Sa2-ODD17 E
A 5 A5 R 3
8 HAREZE2-0DDERHRBEANZRM=LKLEH
T

I AE 2893 i A SOPMA X H B2 % 2-0DD %
DAL PR 2K PP B AT R A T (3 4), 25 R Bos R
B 2-0ODD FE R (18 7 41 B 4 S5k 24 1 A, BA

TR Mo £ 5, a- IR R IR 2, SEAEE S 28 =, p-9T
AT A b . Hob Sa2-ODD7.Sa2-ODD18. Sa2-
ODD19. Sa2-0ODD20 Al Sa2-0ODD21 1, -2 Jie f 5 kb
#i#: % ; Sa2-ODD6 1, ZEAHEE T 7 L9 K T o- R T

F1 5B HE 2-0DD 6 [H 4w 5 8 1 1) = 4 25 # TR
K FH Phyre2 28 83 VL 1 Sk A T2 BR, BT AT =0 45
) #BTE > 90% I B A5 BE T @i, 25 R K4 s
2-ODD & R 4 5 8 11 1 Th g 3 A 5 1AL it (0 XU
BIRTERZ DT B S, BFE 8 & - B, F2 % E
B B-F B M 2 18] DA ] P AT 7 ARSI, e & 4 %)
B-HT BT 81 A AR 1 DSBH 2544
9 BHREXE2-0DDEANRGHL S

N T T A BB 2-0DD H: K KR &R Geitt ik
K Z, 14 MEGA 11 # {4 ) Neighbor-joining 5.7, H
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Table 3 Composition and physicochemical character analysis of Sa2-ODDs

Length Molecular Theoretical Negatively  Positively Instability  Aliphatic Grand

ID . charged charged Formula . . average of

/aa weight/Da pl . . index index L.

residue/aa  residue/aa hydropathicity

$a2-ODD1 302 33464.88 5.89 43 36 CrisHpssNi O4seS1; 36.67 69.80 -0.367
$a2-ODD2 289 3232224 9.16 33 40 CrisHonosNios0,0S,,  45.87 86.99 -0.323
Sa2-ODD3 289 32272.65 8.19 33 35 CHyi0N30.0458 6 40.45 77.58 -0.312
Sa2-ODD4 292 3252171 6.04 41 38 CissHps Nug0,0iS,,  45.52 70.48 -0.473
Sa2-ODD5 289 32575.86 7.25 35 35 CaseHansNu; 043,86 43.50 80.97 -0.424
Sa2-ODD6 293 3282428 5.92 36 33 C73H,5e N3, 0,8 37.82 76.25 -0.398
$a2-0DD7 314 35624.86 5.06 50 37 CrioHyoNaiOunS1s 3440 84.81 -0.291
$a2-0DD8 343 38476.58 6.07 41 36 CriHyoNy 05 S, 4449 80.35 -0.429
Sa2-0DD9 267 30277.43 637 34 33 Crisatlo Ny 0,S,,  41.36 79.59 -0.456
Sa2-ODD10 312 35418.39 591 40 32 C oosHau60N41,0473S0 42.20 83.97 -0.402
Sa2-ODD11 362 40 338.28 6.47 43 41 C,r01Hy61,N40,04,58,, 55.41 77.82 -0.331
Sa2-ODD12 318 35878.55 5.18 39 25 Co16H2400N4140.S 5 37.37 77.23 -0.227
Sa2-ODD13 311 35470.34 591 45 35 CeosHoussNa1c0.4:S, 37.75 81.16 -0.412
Sa2-ODD14 290  32938.85 5.64 33 26 CioHinoNiOussSye 35.05 82.59 -0.050
$a2-ODD15 313 35137.79 5.09 40 26 CroHyiNyOusS;; 4178 82.52 -0.191
Sa2-ODD16 315  35559.41 5.78 39 31 CraooHyisNyi0,sS,s 4335 75.21 -0.302
Sa2-ODD17 376 42 871.21 6.43 47 45 Co35H5000N516055,S 16 49.08 81.38 -0.334
Sa2-ODD138 278 31511.15 5.27 40 33 C oM N5, 0,58, 30.95 88.38 -0.364
Sa2-ODD19 282 31504.65 5.28 37 29 Ca30H066N36004105 12 48.17 101.03 -0.009
Sa2-ODD20 293 32774.56 5.32 40 31 CuoH205N3000,00S 14 42.40 90.78 -0.194
$a2-0DD21 377 42030.58 4.88 58 39 CraoHnisNe, OsieS;s 33.76 94.38 -0.279
Sa2-0DD22 362 40831.32 5.09 51 37 CropHyi Ny OsieS, 41.03 90.99 -0.246
Sa2-ODD23 365 4121631 5.55 50 40 CroeHosoNips0enS, 51,46 83.86 -0.284
Sa2-ODD24 228 2494255 4.62 28 18 CoisH i NoOpsSy,  42.22 92.32 -0.011
Sa2-ODD25 302 33354.98 5.41 37 28 ClussHas1sNu050445S 14 41.23 86.56 -0.112
Sa2-ODD26 349 40 006.28 5.40 55 42 C e Hy775N,5,04,,S, 37.16 79.60 -0.529
Sa2-ODD27 295 33722.49 5.28 40 32 C0oH0340N3000,458 5 42.15 84.27 -0.324
$a2-0DD28 310  34936.57 5.34 43 32 Ca3:Hu 0N, 110,65, 44.03 79.64 -0.396
$a2-0DD29 332 37073.20 5.26 47 37 CriHyseNyi040,S,e 3172 82.65 -0.308
Sa2-ODD30 374  42197.10 6.75 39 37 CrooHpoNey0sisS1e 38.67 75.67 -0.372
Sa2-ODD31 316 35724.25 5.38 44 34 ClssHa000N 050,655 14 49.87 74.34 -0.341
Sa2-ODD32 329 36561.87 7.05 39 39 CeaoMasesNaa00us1S 15 33.92 85.35 -0.233
Sa2-ODD33 337 38324.80 6.17 33 26 C 1 Hy05N650,0,S 1o 55.17 80.14 -0.343
Sa2-ODD34 336 37950.17 5.76 44 37 CrooHyaiNisOg Sy, 4216 82.56 -0.385
Sa2-ODD35 348  38962.94 531 45 31 CrHyoNpsO0S, 47.67 86.09 -0.305
Sa2-ODD36 360  40427.78 5.50 45 34 CaooHysNiOsioS1s 35.29 78.33 -0.280
Sa2-ODD37 353  39373.90 5.95 40 33 CrrsHys N 0, S,,  35.84 89.24 -0.148
Sa2-ODD38 344 37 940.01 5.20 45 32 Ces0Ma63Nu: 05118 14 44.73 84.48 -0.285
Sa2-ODD39 349 38 728.01 5.81 39 30 C.,H,N,_O. S 54.80 89.74 -0.194

S

1721269 474 1614

SRR AN 39N A R 2-0DD 3 K 5 13241
2 2-0DD #: I ) Z Gt i . W4 12 2-0DD 3 1A
[R5 2R, 1714~ 2-ODD BRI 43 1 T 3 KK 1540
(K15), Hrh 2 (X 38 DOXA T 5k (XV), B b,
B0 X 38N DOXB Wk (XIV), % 5 & sy i 0 X 1,
N DOXC K (1-X111), 26K % %1 2-0DD % [K # )&
T DOXCZE. DOXB Mk A, #J& T PAH (prolyl 4-
hydroxylase, fifi & Bt 4-F2 240 E, XIV). DOXC 2545 A%
T AI3ANAL, 232 DR R K T4H, S3H (salicylic
acid 3-hydroxylase, /KAH R 3-¥2 1L, 11).H6H (hyoscya-
mine 6f-hydroxylase, E %5 ik 6-3% #£ 1L, 111). ACO
(1-aminocyclopropane carboxylic acid oxidase, 1- % %
A KE R IR AL, V). FLS/ANS (flavonol synthase/

anthocyanin synthase, ¥ B B & B B/46 75 % & B,
V). CODM/NCS (codeine O-demethylase/norcoclaurine
synthase, 45 [K]-O- i FH L 1/ 25 F 55 245 Tl &5 i, V)
D4H/GSLOH/BX6 (desacetoxyvindoline-4-hydroxylase/
GSLOH/BENZOXAZINLESSG6, VII). GA20x (gibberel-
lin 2-oxidase, 755 % 2-% 1L/, VIII).GA3o0x (gibberel-
lin 3p-oxidase, /x5 &3-S A, 1X).GA200x (gibber-
ellin 20-oxidase, 7% % & 20- % L, X).DAO (dioxy-
genase for auxin oxidation, XI). AOP (glucosinolate bio-
synthesis, i %] % 5 i JUR2 & BUBg, X11) 1 F3H (flava-
none 3-hydroxylase, ¥ b i 3- ¥ 1k B, XIID). #2 #%
DOXC WV Ik (4 78 63 20 1, 7T DAHE I 12 90 5 Ik (14 73
WRES 5 1 O AR BORT A A 3R 2R ot AR
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Sa2-ODD36 Sa2-ODD37 Sa2-ODD38 Sa2-ODD39

Figure 4 Tertiary structure of Sa2-ODDs

T, FIMEAI I 3E4T T RIEEN . 3T RIEEHE, 5 E
10 HREZE2-0DD ERAMTRIE S B B 2-0DD FE R 1) R kA XG4T 00 (B 6), &I

F T AT A BB EL 2-0ODD 51t 55 R 7E H R0+ 246K % % 2-0ODD F& R 75 AR o i) ek 5 0 I8 v - i o
NERAL I FIA A, B s I BOR, X R R H1 % ik & ; Sa2-ODD7. Sa2-ODDS8. Sa2-ODD9. Sa2-



ZRIRI A TR I I A BB 5 2-0DD 5 K 50 % 58 53R iE 7 - 3683

il 00014618
00018601
00025718

il
il

s

% I’; = gg,g %)
X |°a L
| X
| B
| $
Z s
St 5 | %
XIII a ¢ | o
S22, L3 \
520001 4 Il o v
il 00g 11 < !
i Q00137 % A \0
Smil o§og‘§§;?§£~ = ~ : [' //// o %!i‘%ooe
3200076 ~F ot — — _ % - [ % = 887 Q0022077
SMil 00016708 w s o TSR w7 % SMil 00005833
Sa200015 ” ~ 1% P REY | IR — @l g §esea
Sni 00073633 — T, - —NeZ -~ I il 00003616 \V4
swil 00016763 ™ [, s AN o] — =} — —s= SV 00004980
Sa2-0D 24 i ~ ' » 2 g
SMil 00019 n i1 00012259
XII VI

%

XI

$a2-0DD:

Mil 000222
S 00047774

IX

VIIT XIII b
Figure 5 Phylogenetic tree (NJ) of Sa2-ODDs and Sm2-ODDs. A total of 171 2-ODD proteins from S. apiana and S. miltiorrhiza are
clustered into 3 classes. Class DOXA (XV): The red region; Class DOXB (XIV): The yellow region; and Class DOXC (I-XIII): The blue
region. Bootstrap values are presented for all branches. The red dot indicates Sm20GD5 (SMil_00012032) mentioned in Xu's paper''" and
the red triangle indicates Sm2-ODD14 (SMil_00018668) mentioned in Song's paper'®
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ODD27 M1 Sa2-ODD34 JE R 7EHR A o (1) ik & AH Y, A K. GOERLREIR, 6 25 DOXB W5 % hi 7t
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AW EEZ 5 7 ARBEARAB RS, R FIRec, 4 F 5B RN, g it —%

REAEAE DL o ISR T A R R 2-0DD 3 H D e i HE .
T AME B S5, XA R E S R
g 2-ODD = [K| 52 1 1, 573 BEAT B AL 5 A A0 P 51 R ALE 23 7

2-ODD f& — /N K L R K, R IF (drabi-  BEALRRIE BT 45 R BOR, 1% 500 5 A 4 5 2 2R R 40 &
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Hh6 %@ T DOXB WKk, fen et 5 AR I8 2. LLEZUREY, AFEF K 2-0DD 3 K]
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Table 4 The proportion of main components in the secondary
structure of Sa2-ODDs

D Random Alpha Extended Beta
coil/% helix/% strand/% turn/%
Sa2-ODD1 54.64 21.52 18.87 4.97
Sa2-ODD2 49.13 22.84 21.80 6.23
Sa2-ODD3 51.21 22.15 20.42 6.23
Sa2-ODD4 52.40 23.97 18.49 5.14
Sa2-ODD5 50.17 24.22 19.03 6.57
Sa2-ODD6 49.15 21.84 22.53 6.48
Sa2-ODD7 31.53 43.95 17.83 6.69
Sa2-ODD8 41.40 34.69 18.37 5.54
Sa2-ODD9 40.45 31.46 20.60 7.49
Sa2-ODD10 4231 37.18 15.71 4.81
Sa2-ODD11 42.27 34.81 14.92 8.01
Sa2-ODD12 39.94 36.16 17.92 5.97
Sa2-ODD13 40.51 37.62 17.04 4.82
Sa2-ODD14 40.00 37.24 16.90 5.86
Sa2-ODD15 41.21 34.82 17.57 6.39
Sa2-ODD16 43.17 35.56 15.87 5.40
Sa2-ODD17 42.02 38.56 15.43 3.99
Sa2-ODD18 36.69 38.85 19.42 5.04
Sa2-ODD19 35.46 40.43 17.73 6.38
Sa2-ODD20 38.57 38.91 18.09 4.44
Sa2-ODD21 35.28 41.11 17.77 5.84
Sa2-ODD22 38.12 37.85 17.40 6.63
Sa2-ODD23 38.90 38.08 17.81 5.21
Sa2-ODD24 43.42 35.53 15.79 5.26
Sa2-ODD25 42.05 3543 16.89 5.63
Sa2-ODD26 40.97 36.10 18.34 4.58
Sa2-ODD27 41.69 34.92 18.31 5.08
Sa2-ODD28 42.90 30.97 19.35 6.77
Sa2-ODD29 45.48 35.54 15.96 3.01
Sa2-ODD30 41.71 34.22 17.65 6.42
Sa2-ODD31 41.14 32.28 20.25 6.33
Sa2-ODD32 42.86 34.35 17.02 5.78
Sa2-ODD33 41.25 3591 17.51 5.34
Sa2-ODD34 40.48 35.71 17.56 6.25
Sa2-ODD35 40.52 37.36 15.23 6.90
Sa2-ODD36 41.11 35.56 18.06 5.28
Sa2-ODD37 37.96 36.54 18.98 6.52
Sa2-ODD38 43.02 34.59 17.44 4.94
Sa2-ODD39 40.11 36.39 17.48 6.02
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AR ) ) i TR AN ) K

i 3 Rk B M R B, Sa2-ODD F K 7F HR A -
Bf5 KI5, K28 Sa2-ODD $:[H (284N FEMR R RIE R
Bom, X5 0 R PSR PR REZ 5
AR — Y, 5P PSR 5 R 5 07 AR
7, Bt — IR Sa2-0ODD B R W] 58 2 5 1 2 0 K4 i
(5 B e S G v 45 2 P2 (1) Sm2-ODD1
BN, Z BRI 2 &R A RIS, HRIEKF
BAALR 2, R R & o, i RE &Rk
XuZE"RIL T P2 5P S0 A G B G 1 — %

)(aie)(532) Sa2-ODD8
Sa2-0ODD32 1.00
Sa2-0DD22
Sa2-0DD29 0.80
Sa2-ODD9
Sa2-0ODD7 0.60
Sa2-0ODD38
Sa2-0DD18 0.40
Sa2-0DD20 .
Sa2-0ODD31
Sa2-0ODD39
Sa2-0DD15
Sa2-ODD1 0.00
Sa2-0DD16
Sa2-ODD30
Sa2-0DD2
Sa2-0ODD5
Sa2-0ODD36
Sa2-0DD25
Sa2-0ODD3
Sa2-ODD13
Sa2-0DD17
Sa2-0DD4
Sa2-0DD24
Sa2-ODD35
Sa2-ODD33
Sa2-0ODD26
Sa2-ODD28
Sa2-0ODD6
Sa2-ODD14
Sa2-0DD10
Sa2-0DD37
Sa2-0DD12
Sa2-ODD19
Sa2-0DD21
Sa2-0DD23
Sa2-0ODD27
Sa2-0DD11
Sa2-0ODD34

I S
Sy

+ 4

e
)55 o7 X

X(15.42)

0.20

<.

ey
S A S I S S S

)

+
+
*
S
*
S
+
+
4+
+
+
*
*
*
+
+

g S S

Figure 6 The expression of Sa2-ODDs in leaves and roots [the
data in the rectangular box is the transcripts per million (TPM)

value of each gene]
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