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[Abstract] Objective: To investigate the metabolites and gene expression characteristics in fibrous
roots of Dioscorea zingiberensis in response to low phosphorus stress. Method: The severe stress group, the
moderate stress group, and the normal group were set up to stimulate the low phosphorus stress experiment. The
fibrous roots of D. zingiberensis were collected during initial stress. The metabolites and transcriptomic

characteristics were analyzed by gas chromatography-mass spectrometry (GC-MS) derivatization and RNA-seq
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techniques. Through multivariate statistical analysis of metabolites treated by different methods, functional
analysis of differentially expressed genes, and data mining, the metabolism markers produced in fibrous roots of
D. zingiberensis under low phosphorus stress were screened out, and the metabolic pathway characteristics of
different genes were analyzed. Result: A total of 116 GC-MS metabolites were detected from the fibrous roots
of D. zingiberensis. The metabolic characteristics of fibrous roots of D. zingiberensis under different low
phosphorus treatments were obviously different. Orthogonal partial least squares discriminant analysis (OPLS-
DA ) model was used to screen six differential metabolites represented by sugars and alcohols from metabolites of
fibrous roots treated with different methods, and these components were presumedly metabolism markers of
fibrous roots of D. zingiberensis in response to low phosphorus stress. The differential genes screened out from
the severe stress group and the normal group were mainly enriched in peroxidase pathway, phosphate and
hypophosphate metabolism pathway, while the differential genes screened out from the severe stress group and
the moderate stress group were mainly enriched in glutathione metabolism pathway and phosphopentose
pathway. A total of 177 differential genes in response to low phosphorus stress were screened out from fibrous
roots, involving many pathways such as terpenoid skeleton and inositol biosynthesis, which was consistent with
the fact that the metabolic differential components in fibrous roots in response to low phosphorus stress were
mainly saccharides and inositol. Conclusion: The metabolites and gene expression in fibrous roots of
D. zingiberensis responded to low phosphorus stress, and the differential metabolites were closely related to

differentially expressed genes. This study is expected to provide a theoretical basis for the research on the

molecular mechanism of D. zingiberensis in response to low phosphorus stress.
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7 AV A 36 1 22 S SR R, I A 37 A kg I A X L o
HHMERIEN, 225 EF 245 HA 4 H

N8 NERFRAEZH G NHRFE, WE4 LS,

i #% 1D S % £ R [ZE P 0
k003013 RNA #%iz 0.208 113 80 3.55x107 4.75x107
k003020 RNA B & 0.216 802 17 1.89%10° 0.001 267 424
k000053 LR I TR 0 1 £ a5 0.215 827 34 0.000 235 977 0.010 540 31
k000010 Yl e e S R 0.199 203 19 0.000 345 95 0.011 589 31
k003010 (312U 0.186 431 62 0.000 598 427 0.016 037 85
k000240 5 e 0.188 725 49 0.002 595 615 0.053 834 95
k000250 TIETR R A 2 TR A4y 2 IR A8 0.210 653 75 0.003 214 027 0.053 834 95
k000480 5 e H A 0.203 180 21 0.002 928 587 0.053 834 95
k000230 I 4 A 34 0.184 319 12 0.004 505 125 0.067 076 31
k000630 7R TN R e 1 1R 0.193 113 77 0.009 995 257 0.133 936 4
k000620 A1 i 2 £ G 0.192 955 59 0.011 064 07 0.134780 5
k000910 A 0.211 469 53 0.012 213 81 0.136 3875
k000340 20 A TR AR G 0.226 190 48 0.014 083 73 0.145170 8
k000906 K b RZEWE 0.208 480 57 0.016 224 31 0.155289 8
k000040 S IR 45 I 1R 1) R L AL 0.184 818 48 0.047 406 16 0.407 850 4
ko04145 PN 0.185 714 29 0.048 698 56 0.407 850 4
k000030 IAEPE R i 15 0.186 507 94 0.053 296 78 0.420 104
k000310 iR 1k 0.193 916 35 0.074 048 01 0.509 028 1
k000330 W 2R R 21 R 1R 1 0.185 022 03 0.074 685 06 0.509 028 1
k003040 LUEDRIN 0.171 884 59 0.079 773 06 0.509 028 1

4 HREITiE

IR0k it & T — MR A Yy aa A (e AR AR )
o 3E G PR T, 2 3 a3 5 A A PR R AR B
ol 28 R e Ok R AT 360 6 R R 405 L i A
FEA B, AT 36 6T i ok 2 5 1) 1 A A TE P
T2 RZ MBS 3 T 25 B L T AR K B R AR,
T 2D W AR 0 R 2 AR A3

Wy #9087 R iE, A9 58 R T GC-MS AR 2 2 R X
A [RIAR Bl Ak BT Z50AR B A3 7 W kA7 20 B, 45 R 3R
W, AR B ol 30 25T AR B 6 B9 A IR R /N 231 o A
TR AL, PCA 5 R0 Hr i Fh Jy 12 2 7] LA
e BB A L RE I S N A B 2R A B R IX
Oy FER FE IR SE T AR B 38 T i 2 ol i
TP PR A W L AR e PR 05 ORI AR ) S
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Table 5 First 20 ignificantly enriched pathways of FR_N vs FR_Z differential genes
JE % 1D 3 i 4 B AR P 0
k000196 oA -l f 2 A 0.445 783 133 1.2x10° 0.000 169 979
ko03013  RNA%%iz 0.242 887 250 0.000 241 207 0.014 163 072
k003040 LIEPRLN 0.244 935 543 0.000 317 084 0.014 163 072
k000940 KINEMEDE R 0.246 290 801 0.000 666 160 0.022 316 357
k000945 TR IR R A A R 0.318 518 519 0.002 165 613 0.058 038 428
k000460 A LA 0.264 192 140 0.003 279 196 0.073 235 377
ko04075 MY A TS 0.238 857 939 0.004 218 421 0.080 752 631
k004146 i A it A 0.249 649 369 0.006 102 263 0.102 212 905
k000250 AR R A SR A 2R A 0.256 658 596 0.013 377 780 0.199 180 280
ko00195 A/ fEM 0.266 932 271 0.018 768 540 0.209 582 030
k000360 AT R AR 0.262 975 779 0.018 561 300 0.209 582 030
k000500 VE B ARG 0.233 679 525 0.018 648 080 0.209 582 030
ko03410  HHIEVIBRIEE 0.253 768 844 0.020 871 070 0.215 132 568
k000270 > e S R N AR 2 R A A il 0.242 574 257 0.029 750 300 0.284 752 871
ko00400 TN SRR . ik 2 2 A (0 202 1 2E W) 6 0.251 515 152 0.040 392 540 0.360 840 024
ko00040 3N R A 4 A T T2 1) A 1 5 0.239 273 927 0.045 566 170 0.381 616 674
k000240 15 W AR 14 0.228 758 170 0.059 831 380 0.421 968 680
ko00300  #fiZ( AR A W) 5 R 0.313 725 490 0.055 379 760 0.421 968 680
ko00910 &AL 0.250 896 057 0.058 102 730 0.421 968 680
ko00440 B R R FIR B R £h X5 0.294 117 647 0.065 153 630 0.435 673 498
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