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Genome-wide analysis of polygalacturonase gene family in Medicago truncatula
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Abstract: Polygalacturonases ( PGs ) are pectin degrading enzymes, which are involved in various plant
developmental processes, such as fruit ripening, organ abscission, and pollen ripening. Through using homolog
searching and protein domain identifying method, 74 MiPG genes were distinguished from the Medicago truncatula
genome. According to multiple alignments and phylogenetic analysis results, the genes were classified into six
subfamilies, including 9, 7, 4, 11, 18, and 25 MiPG gene members. Besides, chromosomal location analysis
shows that the MtPG genes in M. truncatula were unevenly distributed among the eight chromosomes, varying from
two to sixteen members on every chromosome. Meanwhile, numerous duplication events were identified in the PG
gene family, which indicates that MtPG genes expanded through gene duplication events in M. truncatula. Finally,
their expressional profiles were assessed using public RNA-Seq data, and results show that MiPG genes were
expressed in the root, nodule, blade, bud, seedpod, and flower. The 31 MiPG genes were clustered into four
groups ( Cluster Group I to VI) based on their expression levels, and most of the PG gene family members showed
the highest expression levels in nodule and/or flower, which suggests their significant roles in tissues development
process, especially for flower and root. In summary, these findings will be valuable for determining detailed MiPG
genes functions in M. truncatula.
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Table 1 PG genes identified in Medicago truncatula

B e AN AS e sE HEER WHET WA
MtPGO1 Medir1 2086390 chrl ;38659765-38662894 471 A
MtPG02 Medtr2¢032710 chr2:12315408-12322300 463 5 A
MtPGO3 Medirdg094715 chr4 ;38832640-38835379 461 5 A
MtPGO4 Medtr5g033680 chr5:14516292-14519678 470 8 A
MtPGO5 Medtr5g034090 chr5:14734905-14739416 534 5 A
MtPG06 Medir6g005630 chr6:863153-867302 425 5 A
MtPGO7 Medtr7g110050 chr7:45101037-45103855 462 5 A
MtPGO8 Medtr82065010 chr8:27295111-27299002 521 6 A
MitPG09 Medtr82065030 chr8:27310073-27313786 461 8 A
MtPG10 Medtr1g052315 chrl:21183250-21186740 449 7 B
MtPG11 Medtr2g060350 chr2:24855141-24858654 444 7 B
MiPG12 Medtr2g103410 chr2:44519609-44523183 451 7 B
MiPG13 Medtr3g030540 chr3:9670728-9674889 437 8 B
MiPG14 Medtr7g091840 chr7.36347147-36349369 384 8 B
MtPG15 Medtr7g091850 chr7.36353948-36360735 450 8 B
MiPG16 Medir7g113910 chr7.46959130-46964803 376 9 B
MiPG17 Medtr2g029170 chr2:10881421-10882932 361 3 C
MiPG18 Medtr2g049400 chr2:21772816-21776116 391 3 C
MtPG19 Medtr4 2083660 chr4 ;32522029-32524282 374 4 C
MtPG20 Medtr82009810 chr8:2423952-2426973 400 3 C
MiPG21 Medtr1 088160 chrl:39390473-39392282 407 3 D
MiPG22 Medtr2g058640 chr2:24230991-24232613 407 3 D
MiPG23 Medir2g058670 chr2.24242502-24244330 419 3 D
MtPG24 Medtr2g058840 chr2:24297949-24299598 417 3 D
MtPG25 Medtr2g100040 chr2:42942787-42944494 365 4 D
MtPG26 Medir2g435640 chr2:13791435-13796366 423 4 D
MiPG27 Medtr3g438050 chr3:13011474-13013852 395 3 D
MtPG28 Medtr4g120320 chr4 ;49884372-49886301 422 4 D
MtPG29 Medir5g063430 chr5:26299058-26301816 315 3 D
MtPG30 Medtr5g097860 chr5:42842979-42844751 343 3 D
MiPG31 Medtr82030930 chr8:11531499-11533056 399 3 D
MiPG32 Medir1 086030 chrl ;38484669-38488435 510 3 E
MtPG33 Medtr1g099850 chrl :45067030-45068986 475 5 E
MtPG34 Medtr1g100040 chrl :45074575-45076650 481 5 E
MtPG35 Medtr1g100050 chrl:45077811-45079785 473 5 E
MtPG36 Medir1g100060 chrl:45082095-45084624 516 6 E
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MtPG37 Medtr2g042740 chr2; 18636698 - 18641564 474 4 E
MtPG38 Medtr2¢042750 chr2; 18643705~ 18646214 294 5 E
MiPG39 Medtr2¢083670 chr2:35111056-35113079 236 2 E
MtPGA0 Medtr3g096330 chr3 ;44022720 44026955 775 7 E
MiPG41 Medtr3¢449590 chr3:16889169-16895715 451 4 E
MtPGA2 Medtr4g124980 chr4 ;51838098 51842179 492 4 E
MiPG43 Medtr5¢090160 chr5:39270733-39275416 450 4 E
MiPG44 Medtr7g078680 chr7:29762570-29765948 483 5 E
MtPGAS Medtr7g088550 chr7 ;34504347 34506744 476 5 E
MtPGA6 Medtr7g110710 chr7:45367344-45371719 466 4 E
MtPGAT Medtr7¢092470 chr7 ;36649364 36655367 482 2 E
MiPGA8 Medtr82028725 chr8:11061041-11065754 479 5 E
MtPG49 Medtr85098840 chr8:41331762-41334923 470 4 E
MtPG50 Medtr0157s0060 scaffold0157 ; 15247-20596 365 7 F
MtPG51 Medtr1 012390 chrl ;2447667-2451099 397 8 F
MiPG52 Medtr1 013730 chrl ;3277876-3280656 382 8 F
MIPG53 Medtr1 013740 chrl ;3272148-3276100 390 8 F
MiPG54 Medtr2g103650 chr2;44625414-44629212 404 9 F
MiPG55 Medtr2g435340 chr2; 13606670~ 13610605 452 5 F
MtPG56 Medtr3g054320 chr3:21549576-21552288 401 6 F
MiPG57 Medtr3g084360 chr3:38089185-38091032 391 6 F
MtPG58 Medtr3¢084380 chr3:38095209-38097944 396 6 F
MiPG59 Medtr4g034020 chr4 ; 12499881 -12505230 365 7 F
MtPG60 Medtr4g084050 chr4:32729268-32731175 394 6 F
MiPG61 Medtrdg120730 chr4 ;49981535-49985560 459 5 F
MtPG62 Medtr5g043350 chr5 ;19056081 19058555 400 6 F
MiPG63 Medtr62028080 chr6 :9978081-9985497 400 6 F
MiPG64 Medtr7g035415 chr7 ;13555483 -13559381 334 6 F
MtPG65 Medtr8¢008700 chr8 ;1829561 - 1832039 292 6 F
MtPG66 Medtr8g008765 chr8;1861927-1866353 346 7 F
MtPG6T Medtr8¢010040 chr8:2522127-2526378 388 7 F
MiPG68 Medtr8¢010050 chr8:2530574-2534406 356 6 F
MtPG69 Medtr8¢010070 chr8 ;2539644 2543850 390 7 F
MtPGT0 Medtr8¢010080 chr8:2548763-2551323 388 7 F
MtPGT1 Medtr8¢010090 chr8:2553377-2556933 389 7 F
MiPGT2 Medtr8¢010110 chr8:2562133-2566759 389 7 F
MIPGT3 Medtr8¢031180 chr8: 11657369~ 11659557 281 6 F
MiPGT4 Medtr8¢077320 chr8:32921813-32926670 364 9 F
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Fig.1 Phylogenetic analysis of PG gene family in Medicago truncatula
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