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Identification and expression analysis of flavonoid
O-methyltransferase gene family in Polygonum capitatum
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Abstract: Polygonum capitatum is a characteristic Miao medicine in Guizhou, commonly used in clinical
practice to treat gastrointestinal and urinary tract infections. Research has found that it has good antibacterial and
anti-inflammatory effects, and its main active ingredient is flavonoids. Lavonoid O-methyltransferase (FOMT) is a
key enzyme for oxymethylation modification of flavonoid compounds. In order to understand the function and
properties of FOMT protein in Polygonum capitatum, the transcriptome was sequenced by Illumina HiSeq 4000
high throughput sequencing technology. Then, the obtained transcripts were annotated and analyzed, and the whole
genome of the FOMT gene family in Polygon capitalis was mined and identified. A total of 99 298 Unigenes were
obtained, of which 71 514 were successfully annotated by the public database. In the genome of Polygonum
capitatum, a total of 50 FOMT genes were identified. The phylogenetic tree showed that FOMT genes were divided
into two subfamilies: caffeoyl CoA O-methyltransferase (CCoAOMT) and caffeic acid O-methyltransferase
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(COMT). Gene sequence analysis showed that the number of FOMT encoded amino acids ranged from 99 to
1 053 aa, the molecular weight ranged from 11 224.91 to 86 687.42 Da, and the isoelectric point ranged from 4.79
to 9.45. The 50 FOMT family members were hydrophobic proteins. Subcellular localization results showed that
54% of FOMT subfamily CCOAOMT and COMT members were located in cytoplasm and 28% were located in
chloroplasts. The FOMT gene was tissue specific and highly expressed in the flowers of Polygonum capitatum,

followed by the stems, and the least expressed in the roots. In this study, the FOMT gene family of Polygonum

capitatum was identified and analyzed to provide theoretical basis for further study of FOMT function and

biosynthesis of methylated flavonoids.
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Table 1 Primer sequences of O-methyltransferase genes from Polygonum capitatum

Gene Forward primer sequence (5'-3")

Reverse primer sequence (3'-5")

Reference gene

Caffeic acid O-methyltransferase 1 (COMT1)
O-Methyltransferase 3 (OMT3)
O-Methyltransferase 15 (OMT15)
O-Methyltransferase 1 (OMT1)

TGACCTCCCCCGTCCTTCCT
GGATGTCGGGTCTGGATTGAA
GAGCAAAGACCAAGCAAATGAGTT
GGTTTCTCCCGATCAAGCACA
CAAGCAAAGAGGAAAAGGGAGGAG

CCTGACGAGTGGTGCCGAAA
TGGTGATGATGGTGAAGTCGG
TTATGAGGGTGGATAGGAAGAGCA
ATCGCCATCCCATGTTTCACA
GATCTGTGAGAGGGAGATGGGAGAG

BK10s, 72 CCLHEMH 15 s, W B 39 MEIR, 40 Hr 9 e lE
AR 2R R R 2R, SR 2 R IR KR

R
1 HREANFSFIHER

FJF Tllumina HiSeq 4000 | 7 - & % 11 24 3k #6352
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JF AU, AR 25 A DA 2 SR AL Q. T 351E 43 i
9 91.23%.91.19%.91.96%-91.07%, V- ¥ £ A~ 41 4L E
i [ GC & & 20 ) o 5 B 1 46.00% 47.47%-
47.32%-46.80% (3£ 2). F I Trinity X} &5 51 &2 Wl /5 40
YE AT PP 41 4.2, L3815 99 298 % Unigenes, &L K JE N
160 783 247 #%F % (nucleotide, nt), *FHIKE 91 619 nt,
N, 92 487 nt, HAE 5w BMEE S . KK T2 000 nt
Unigenes %, A 30 341 4%, 1 Unigenes &1 311 30.56%,
K S 43 AR 7E 400~500 nt [ Unigenes i 8 567 2%, K&/
i 7 300~400 nt [¥] Unigenes 3 7 342 %%, /5 Unigenes
A1 7.39%

Table 2 Transcriptome data output quality

Clean reads Clean Q20 Q30  GC content
base (G) /% /% /%
PCF1 50 746 002 7.61 96.35 90.30 47.22
PCF2 55220 864 8.28 97.04 91.75 46.79
PCF3 54 470 322 8.17 96.78 91.17 46.38
PCL1 49 588 182 7.44 97.31 92.39 47.45
PCL2 51333872 7.70 96.68 91.05 47.49
PCL3 56 569 986 8.49 97.32 92.43 47.02
PCRI1 58 183 540 8.73 96.96 91.54 46.01
PCR2 50990 118 7.65 96.62 90.85 46.28
PCR3 50 306 640 7.55 96.82 91.29 45.72
PCS1 49 956 202 7.49 96.96 91.62 47.17
PCS2 51281 644 7.69 96.79 91.26 47.38
PCS3 49 321 588 7.40 96.49 90.69 47.86

Sample
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45 870 (46.19%)~ 53 763 (54.14%) 153 027 (53.40%)
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L. (5 033 2%). I 3 Spinacia oleracea L. (4 425 2%) & )%
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VERE R 8557, 2 465 5% Unigenes 73 B 21 “ B K16 &
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N9 5572, T UIREH REERZ I 2N RIS G
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TEAYS R T R AR B 22 1) 2 A A 2 A it R AR
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Figure 5 Gene structure, and distribution of conserved motifs of FOMT proteins in Polygonum capitatum
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Table 3 Information and characteristics of the FOMT gene family in the flavonoid synthesis of Polygonum capitatum. GRAVY: Grand

average of hydropathicity

Sequence ID Amino acid Molecular ol Instability index ~ Aliphatic index ~ GRAVY Subcellular

length mass/Da localization
Cluster-35313.0 179 19 833.92 5.15 31.29 102.96 Z0.082 Cyto
Cluster-41670.0 99 1122491 6.54 35.89 100.40 ~0.204 Cyto
Cluster-41403.4 240 27 104.36 5.47 29.87 99.58 -0.130 Cyto
Cluster-47992.0 211 23 446.92 5.40 32.30 101.18 ~0.094 Mito
Cluster-47992. 1 211 23 541.11 6.06 33.26 106.21 ~0.027 Mito
Cluster-51053.0 166 18 736.58 6.17 36.27 102.77 ~0.096 Cyto
Cluster-35313.1 258 29 104.57 5.68 40.65 97.13 ~0.286 Cyto
Cluster-40721.0 251 28279.38 5.11 3821 96.73 ~0.233 Cyto
Cluster-40721.2 116 12 988.70 479 35.26 86.64 ~0352 Nucl
Cluster-24941.0 186 20 908.23 5.32 35.66 105.91 ~0.046 Cyto
Cluster-25758.0 186 20712.06 5.40 37.64 96.02 -0.05 Cyto
Cluster-42137.0 238 26 973.94 5.13 35.59 96.68 ~0.199 Cyto
Cluster-42137.1 176 19 798.85 5.3 28.17 99.15 ~0.060 Cyto
Cluster-53319.0 226 25715.71 9.26 52.71 97.48 ~0.133 Cyto
Cluster-53319.1 231 25973.99 9.43 50.56 99.61 ~0.195 Chlo
Cluster-53319.2 315 35 566.94 8.92 46.04 98.98 ~0.178 Chlo
Cluster-53319.3 226 25715.71 9.26 52.71 97.48 -0.133 Chlo
Cluster-53319.4 190 21 487.03 9.45 53.36 102.58 ~0.057 Chlo
Cluster-53319.5 226 25715.71 9.26 52.71 97.48 ~0.133 Chlo
Cluster-53319.6 226 25715.71 9.26 52.71 97.48 ~0.133 Chlo
Cluster-51609.0 13 12 993.20 5.8 17.56 92.30 0.109 Cyto
Cluster-51609.2 135 15 303.66 5.43 13.08 83.70 ~0.083 Cyto
Cluster-29261.0 100 11 542,34 5.71 21.95 74.10 ~0358 Chlo
Cluster-41577.1 129 14737.15 5.6 13.82 76.36 ~0.056 Cyto
Cluster-51609.1 287 31481.80 4.95 38.17 86.66 ~0.205 Vacu
Cluster-54202.13 139 15 601.97 5.56 24.19 82.73 ~0.097 Cyto
Cluster-35171.3 332 36 900.56 5.95 34.05 82.47 ~0.108 Cyto
Cluster-30715.0 370 40719.21 5.53 24.86 93.49 0.090 Cysk
Cluster-32791.0 255 28 080.95 537 38.45 82.20 ~0.129 Nucl
Cluster-50472.0 215 23 058.91 5.59 30.34 106.14 0322 Chlo
Cluster-50472.1 332 36 038.95 5.33 33.88 104.85 0.178 Chlo
Cluster-50472.2 360 39 170.30 5.41 28.56 103.17 0.109 Chlo
Cluster-35171.0 114 12 909.08 6.49 27.57 88.07 ~0.059 Cyto
Cluster-31061.0 364 39 677.06 539 36.20 93.76 0.019 Cyto
Cluster-35171.1 332 36 770.29 5.80 33.61 83.73 ~0.039 Cyto
Cluster-35171.2 332 36 983.60 531 34.54 82.80 ~0.067 Cyto
Cluster-35171.4 362 40 000.87 5.59 34.63 81.35 ~0.068 Cyto
Cluster-43940.0 264 29379.75 5.4 32.09 92.31 ~0.026 Cyto
Cluster-44637.0 174 18 870.36 521 35.80 92.59 ~0.118 Cysk
Cluster-11314.0 329 36 335.64 6.00 32.00 95.44 ~0.040 Cyto
Cluster-32862.0 327 35 800.19 5.65 31.69 91.22 ~0.033 Cyto
Cluster-48392.0 360 39 295.89 5.2 32,91 92.64 0.014 Cyto
Cluster-48392.1 359 39971.85 5.58 41.14 86.07 ~0.068 Cyto
Cluster-31361.0 362 39923.72 533 31.01 90.25 ~0.094 Cysk
Cluster-48474.2 360 40 593.88 531 30.45 97.81 ~0.077 Chlo

Cluster-48474.1 208 33122.75 6.34 2831 107.05 0.160 Chlo, Cyto
Cluster-48474.4 363 42 584.50 938 23.44 83.72 ~0.415 Cyto
Cluster-48474.5 361 40 478.83 5.62 34.73 96.70 ~0.034 Chlo
Cluster-34634.0 1053 86 687.42 5.07 35.93 26.40 0.706 Cyto
Cluster-32838.3 325 34 785.52 505 36.43 88.55 ~0.106 Chlo

7 FOMT ZRiEEERERN

EH & 6 W &N, FOMT 2 K 5K R 75 S TR 2L 2 i)
FIR B, K% 52 B 1) FOMT % R 43 5 76 S 6 21
HRZE I TE A A FIH LU R IE SR AT 13— A A E
AT, 5 RE IR, FOMT % [R5 Sk £ 2 b m Rk, 78

M R F LK. OMTI15 (Cluster-53319.6)\COMT]1 (Clus-
ter-29261.0)« COMT1 (Cluster-41577.1)« OMT1 (Clus-
ter-43940.0)» OMT1 (Cluster-44637.0) R 7£ 46 b 5 %
ik, BAHWHERNHRARERR%E. COMTI (Cluster-
35171.0) fE 2 RE & B & m T H A 4 4, £
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Figure 6 Expression pattern of FOMT gene in Polygonum

capitatum
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