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Abstract: Polygalacturonase (PG) plays a crucial role in plant growth and development, and in stress responses, by par-
ticipating in the degradation of pectin and altering cell wall structure. Although studies on PG genes have been con-
ducted in various plants, there is a lack of research on the identification and functional characterization of the PG gene
family in cassava (Manihot esculenta Crantz). This study identified a total of 89 members of the MePG family in the
cassava genome, encoding proteins with 183 to 808 amino acids, molecular weights ranging from 19.75 to 87.07 kDa,
and theoretical pl values between 4.64 and 9.71. Most of the family members are predicted to be localized in the cell
membrane. Chromosome mapping analysis revealed that MePG family members were unevenly distributed across 17
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chromosomes. Based on evolutionary relationships, MePGs were classified into seven subgroups (A to G), with similar
gene structures within subgroups and evidence of tandem duplication. Comparative analysis indicated that the PG family
genes in cassava were more closely related to rubber than to Arabidopsis. The promoter regions of MePG genes were
enriched with elements responsive to light, hormones, and stress. MePG genes exhibit tissue specificity and were asso-
ciated with cassava growth and development. During postharvest deterioration of cassava, MePGs displayed similar
expression patterns, particularly MePG20, MePG21, MePG25, MePG64 and MePG72, which showed an initial increase
followed by a decrease in expression, suggesting that the genes may initially respond to stress, upregulate to break down
pectin, and then downregulate as cell wall hydrolysis is completed. This implies a significant role for PG in stress re-
sponses. Collectively, the findings suggest that MePG gene family members may have evolved through segmental du-
plication and intron loss and may perform different functions by sensing various types of signals, leading to diverse
expression patterns. This would study provide a foundation for further exploration of the role of MePGs in the posthar-

vest deterioration mechanism of cassava roots.
Keywords: cassava; PG gene family; expression analysis
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Tab. 1 Primer sequences of MePG and reference genes in Cassava

R4 R Gene name  _FIF519)7 4] (5-3") Forward primer sequence (5'-3") Fii#5 47 %1( 5'-3' )Reverse primer sequence (5'-3")

MePG20 CCCCAAATCTCCCTACACCG ATGCCATATTCGTCCCAGCC
MePG21 GAGTCCCCTGTTTCTCCAGC CGGAAGTGTCGTCTGTGGAA
MePG25 CTATGACCCAAATGCGCTGC TCTTCTTGGCCTTAGCTGCC
MePG64 TGCTTGCATGGCTAGGAGAG GTCTTCTTTTGGTGGCGGTG
MePG72 TACAGCCGGCCTCATCTAGT GCCGATGGTGTAAGGGGATT
Tublin ATGCGGTTCTTGATGTTGTTC TCGGTGAAGGGAATACAGAGA
2 ER545H fii, ¥ 89 41~ MePG J:PH{KIK 74 MePG1l~

21 MePGEREXRKE£EFRALEESELSHT
I A= W45 B2 5 % 0 A A 28 3k TR A 8 B
JiE, HUE R 89 A PG KK, ARE YL A B Ay

MePG89., & IR 74 /&, MePG 2 FH 5 1)
SIETRELE M 183 ( MePG75 ) ~808 ( MePG22)
IR E R 442 aa; TN 19.75 (MePG75 ) ~
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Tab. 2 Basic informations of PG genes in cassava

K 2 PR KM 1D R S SEHL R A FEL SV 2 LR o7
Gene name Gene ID Number of amino acids Molecular weight/kDa pl Number of exons Subcellular localization

MePG1 LOC110629774 393 41.48 698 8.82 4 21 ffa A

MePG2 LOC110630512 392 41.39 796 8.82 4

MePG3 LOC110631211 400 42.01 564 9.02 4

MePG4 LOC110630006 384 40.54 294 8.91 4

MePG5 LOC110607276 447 48.93 046 7.70 5

MePG6 LOC110619718 468 50.84 848 4.85 6

MePG7 LOC110613895 389 41.50 687 9.24 4

MePG8 LOC110612992 394 42.24 033 8.92 4

MePG9 LOC110614534 390 41.48 746 8.92 4

MePG10 LOC110630199 467 51.35 530 6.29 6

MePG11 LOC110617273 466 51.48 177 5.52 6

MePG12 LOC110609136 449 48.51 313 6.41 5

MePG13 LOC110608650 482 53.12 119 5.10 6

MePG14 LOC110604904 390 42.35 668 9.38 4

MePG15 LOC110610957 387 41.72 722 4.70 7

MePG16 LOC110611892 493 55.19 641 9.00 5

MePG17 LOC110611171 492 53.61 593 4.93 3 - A /400 i
MePG18 LOC110611158 497 53.31 323 5.87 4 21 R/ 24H W 2 /24 o
MePG19 LOC110610407 411 44.43 841 8.81 5 241 it 5
MePG20 LOC110610596 454 49.53 701 5.37 7

MePG21 LOC110610961 483 52.21 556 4.64 6

MePG22 LOC110612661 808 87.07 602 6.96 16

MePG23 LOC110615930 501 54.91 085 5.31 6

MePG24 LOC110616197 466 51.30 865 5.56 6

MePG25 LOC110615380 496 54.22 802 5.96 6

MePG26 LOC110615372 388 40.72 296 8.95 4

MePG27 LOC110614253 392 41.88 369 9.10 4

MePG28 LOC110615169 394 41.19 004 5.50 5

MePG29 LOC110616253 392 41.51 907 8.90 4

MePG30 LOC110616343 390 42.08 508 9.14 4

MePG31 LOC110616346 314 33.05 354 9.35 4

MePG32 LOC110614543 391 41.78 594 9.71 4

MePG33 LOC110615373 393 42.02 998 8.61 4
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Tab. 2 Basic informations of PG genes in cassava (continued)
B R #PH ID HEER B R B2y AR A FEL 20 i 5 A7
Gene name Gene ID Number of amino acids Molecular weight/kDa pl Number of exons Subcellular localization
MePG34 LOC110617356 340 36.07 284 4.98 5 24 i f
MePG35 LOC110607361 392 41.58 553 6.11 4
MePG36 LOC110619169 437 48.09 009 9.28 9
MePG37 LOC110618420 392 41.65 042 9.03 4
MePG38 LOC110618724 383 40.21 470 8.74 4
MePG39 LOC110619762 394 41.39 830 5.62 4
MePG40 LOC110618995 392 41.26 276 8.89 4
MePG41 LOC110619752 394 41.13 693 5.37 4
MePG42 LOC122723995 329 35.71 986 8.41 3
MePG43 LOC122724002 344 37.27 057 8.85 5
MePG44 LOC110621204 466 52.02 487 6.42 3
MePG45 LOC110621781 465 51.36 716 6.14 9
MePG46 LOC110621657 474 51.37 488 6.80 6
MePG47 LOC110622452 453 50.32 548 5.14 9
MePG48 LOC110607362 342 37.23 980 8.60 5
MePG49 LOC122724619 387 41.11911 5.76 5
MePG50 LOC110623231 392 41.57 151 6.32 4
MePG51 LOC110623246 598 65.50 002 8.78 6
MePG52 LOC122724630 394 41.91 553 5.71 5
MePG53 LOC122724631 285 30.54 989 5.85 3
MePG54 LOC110623259 379 40.56 998 5.35 5
MePG55 LOC122724638 392 41.56 052 6.60 4
MePG56 LOC110608437 508 55.12 757 7.46 6
MePG57 LOC110623288 469 50.19 411 7.07 5
MePG58 LOC122724983 497 53.53 649 8.72 7
MePG59 LOC110625530 452 49.36 066 8.83 10
MePG60 LOC110625554 787 84.47 748 5.21 18
MePG61 LOC122724997 566 61.42 298 5.27 14
MePG62 LOC110625492 312 33.93 008 6.59 8
MePG63 LOC110628585 491 53.31 959 5.15 9
MePG64 LOC110627693 519 56.49 224 8.42 7
MePG65 LOC110627266 509 55.87 234 8.39 5
MePG66 LOC110630542 465 51.30 474 8.92 8
MePG67 LOC110630402 482 52.58 219 5.40 11 211 55/ 240 i i
MePG68 LOC110629701 515 56.27 061 6.42 7 21 ff
MePG69 LOC110599771 493 54.18 174 5.40 6
MePG70 LOC110631264 474 52.19 344 9.11 6
MePG71 LOC110599772 477 52.25 114 8.62 4
MePG72 LOC110602494 454 49.47 686 5.26 6
MePG73 LOC110601489 405 43.89 332 9.52 5
MePG74 LOC110601493 473 50.55 794 6.45 7
MePG75 LOC110604004 183 19.75 071 9.59 2
MePG76 LOC122722067 392 41.59 960 6.33 4
MePG77 LOC110603533 506 54.85 671 6.83 3 20N
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Tab. 2 Basic informations of PG genes in cassava (continued)
T2 A 1D AR sy hE SN P A 7 240 3z
Gene name Gene ID Number of amino acids Molecular weight/kDa pl Number of exons Subcellular localization
MePG78 LOC110604137 491 52.64 941 5.52 4 20 i H5E/ 40 L I3
MePG79 LOC110603022 492 55.42 656 9.25 5 21 Jfa s
MePG80 LOC110605462 395 42.59 880 9.27 7
MePG81 LOC122722202 366 40.12 109 9.04 3
MePG82 LOC122722215 390 41.87 305 9.26 4
MePG83 LOC110605622 480 51.99 343 6.00 7
MePG84 LOC122722428 393 42.32 833 8.79 4
MePG85 LOC122722349 395 42.58 388 9.08 4
MePG86 LOC122722437 346 37.66 107 8.60 3 200 S/ 24 0 R
MePG87 LOC122722439 767 83.84 571 9.09 10 21 i A
MePG88 LOC110623260 392 41.55958 6.60 4
MePG89 LOC110608409 733 79.40 345 9.19 9
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