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Proteomics profiling of the deteriorated cassava(Manihot esculenta Crantz) stem
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Abstract: To look into theoretical basis of the molecular mechanism of deterioration, we took cassava(Manihot
esculenta) stem, cassava stems of South China 8 (SC8) and Nanzhi 199 (NZ199) varieties at four aging degrees as
materials and characterized the differentially expressed proteins(DEPs) in the stems responding to four aging degrees.

The results showed that: 1) Compared to the non-aged stems, 38 DEPs of the stems of SC8 with two-day age were
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up-regulated by 11 and down-regulated by 27, 64 DEPs from the stems of SC8 with four-day age were up-regulated by
18 and down-regulated by 46, and 68 DEPs from the stems of SC8 at six-day age were up-regulated by 25 and
down-regulated by 43. 2) Compared to the non-aged stems, 55 DEPs of the NZ199 at two-day age were up-regulated by
17 and down-regulated by 38, 63 DEPs from of NZ199 at four-day age were up-regulated by 23 and down-regulated by
40, and 84 DEPs of NZ199 at six-day age were up-regulated by 43 and down-regulated by 41. 3) Compared to the
non-aged stems, two days aged and four days aged treatment, 17 of 19 common DEPs were identified from the age of
six days for SC8 stems, while 30 of 36 common DEPs were identified from the age of six days for NZ199 stems. These
30 proteins were grouped into five functional categories, chaperone proteins, carbon metabolism and energy metabolism
related proteins, transfer proteins, defense proteins, detoxification and antioxidant related proteins. 4)
D-3-phosphoglycerate dehydrogenase, phosphoglycerate kinase, chitotriosidase-1-like, malic enzyme, probable
cinnamyl alcohol dehydrogenase, 1-deoxy-D-xylulose-5-phosphate reductoisomerase were down-regulated, while
probable glutathione S-transferase parC, isoflavone reductase-like, pathogenesis-related protein Bet v 1 family, heat
shock protein, chaperonin CPN60, alpha amylase, ATP synthase subunit beta and enolase were up-regulated. 5) DEPs
mainly participated in biological process, including response to oxidative stress, toxin catabolic process, glutathione
metabolic process, protein folding and glycolytic process. The proteins were mainly located in mitochondria,

chloroplasts, cytoplasm, cell wall, and etc, and played roles of binding, catalytic activity and oxidoreductase activity.
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Table 1 Detailed information of the seventeen differently expressed proteins of SC8 stems identified by mass spectrometry

NCBI

%

1 Manes.07G114200
2 Manes.10G094100

7 Manes.18G037200
Manes.16G109900
Manes.05G010500
Manes.10G074000
Manes.S027400

12 Manes.03G090500

13 Manes.03G090500
15 Manes.03G090500

19 Manes.15G008400

70-2
70
o
NADP*
D-3-
- parC
- parC
- parC

Betv1

XP 021618635 3 492 71460 10112
XP_ 021625917 4 535 73450  900.53
XP_ 021601463 10 471 48210 244.16
XP_021596446 11 637 65240  455.87
XP_ 021633936 13 594 43590 223.11
XP 021625970 5 701 63180  148.97
XP 021602317 5 564 39570 79.68
XP_ 021605881 28 546 25430 496.79
XP_021605881 35 546 25430 171321
XP_021605881 16 546 25440  193.58
XP_021595050 23 505 17410 135.15
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NCBI
1%
32  Manes.04G026800 2L- XP 021610874 12 519 27770 32830 3
33  Manes.04G026800 2L- XP_ 021610874 30 519 27770 876.66 3
34 Manes.04G026800 21— XP_ 021610874 30 519 27770 876.66 3
38 Manes.12G097200 XP_ 021630622 16 557 35400 27846 5
23 Manes.06G034100 1 XP_021615755 12 7.14 61340 436.74 6
26 Manes.06G034100 1 XP 021615755 4 7.14 61350 200.73 3
2 MNZ199 MELFEHH 0 NEFKEEARMEXER
Table 2 Detailed information of the thirty differently expressed proteins of NZ199 stems identified by mass spectrometry
NCBI
1%

1 Manes.12G061400 X2 90-6 XP_ 021630848 7 5.08 90370 283.53 6

2 Manes.12G061400 X2 90-6 XP_021630848 4 5.08 90370 146.73 6
4 Manes.10G032000 70 XP 021625610 5 4.84 71520 391.04 3
81 Manes.10G020600 [ 17.3 XP_ 021625360 8 9.02 18750 61.58 1
40 Manes.06G134700 23.6 XP 021614483 9 6.10 23740 260.08 2

6 Manes.15G048600 CPN60 XP_021595683 18 555 61570 1132.66 8

9 Manes.03G155000 CPN60 XP_021608550 14 570 61620 1140.78 6
15 Manes.09G060000 XP_ 021624108 8 6.13 48060 159.63 4
16 Manes.08G020200 XP 021621252 11 6.13 47850 270.08
10 Manes.06G062900 ATP B XP 021615763 6 6.53 60080 208.27 1
57 Manes.16G109900 XP 021596446 5 6.37 65240 1534 3
69 Manes.14G008900 XP 021592021 5 592 38630 109.79 2
83 Manes.13G102500 XP_ 021632684 5 6.08 39900 37.99 2
79 Manes.14G111300 -1 XP_021634792 3 431 38170 140.78 2
35 Manes.03G090500 - parC XP_ 021605881 38 546 25440 154328 11
38 Manes.03G090500 - parC XP_ 021605881 8 546 25440 111.78 2
84 Manes.08G052000 S— XP 021621034 14 691 31980 168.35 3
43 Manes.15G008100 Betv I XP_ 021595050 32 5.05 17410 283.12 5
44 Manes.15G008400 BetvI XP_ 021595050 26 5.05 17410 45234 1
68 Manes.05G140400 XP 021614140 12 5.16 24670 82.03 2
30 Manes.04G026800 21~ XP_021610874 22 519 27760 570.98 5
76 Manes.04G026800 21~ XP_021610874 20 519 27760 336.57 4
77 Manes.04G026800 21~ XP_021610874 17 519 27760 267.97 4
3 Manes.12G027800 1 XP 021630461 10 4.62 65200 331.81 6
27 Manes.11G085800 XP_ 021628607 15 5.42 33880 47036 5
67 Manes.06G104700 11— -D- —5— XP 021616674 7 6.20 51450 122.37 3
66 Manes.S113700 Rubisco ARK37416 12 836 37030 310.12 4
31 Manes.07G090300 H2 ATL38 XP 021617341 4 6.66 25920 61.65 1
82 Manes.07G090300 H2 ATL38 XP 021617341 3 6.66 25920 80.94 1
65 Manes.10G116000 1y XP 021624591 11 6.55 48420 223.85 5
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Fig.3 Subcellular localization of DEPs in cassava stem
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