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Fig. 1

Morphological changes of cassava SC5 and its sexual tetraploid after 0-15 d of drought stress

Left: Sexual tetraploid; Right: SC5
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Fig. 3 Changes of the leaf content of proline in cassava sexual
tetraploid and SC5 under drought stress
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Fig. 2 Changes of the leaf content of MDA in cassava sexual
tetraploid and SC5 under drought stress
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Different letters represent significant differences between
groups, with capital letters representing significant differences
(P<0.01) and lowercase letters representing significant
differences (P<0.05), similarly hereinafter.
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Fig.4 Changes of the activity of SOD in the leaves of cassava
sexual tetraploid and SC5 under drought stress
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Fig. 5 2-DE proteins images of sexual tetraploid and SCS cassava’s leaf under drought treatment

A: Sexual tetraploid ; B: SCS (control); C: Overlay image . Black arrows indicate proteins are up-regulated and white arrows
indicate proteins down-regulated.
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Tab. 1 Identification of differentially expressed proteins extracted from the leaves of the
sexual tetraploid and SC5 after drought stress

PURSEHLE 2R
HEEH S it Feols ik (YfERRIEZE)
%5 No. Function Gi number Theoretical ~ Fold changes
pl/Mw (Mean+SE)

Photosystem II oxygen-evolving enhancer
22 protein 1 (psbO) YR G [T (PS T ) A5 EE  Manes.12G097200.1.p  5.57/35.40 2.451%0.12 (+)

F11(psbO)
Ribulose-bisphosphate carboxylase large chain

4 (rbelL) {2 — el M LA 5% (rbel) Manes.S113700.1.p 8.36/37.03  3.993+0.21 (+)
Light-harvesting complex Il chlorophyll a/b
27  binding protein 1 (LHCB1) #i)6E &4 11 4% Manes.17G066700.1.p  5.09/28.16 +o0
Photo-synthesis Fa/b45HHEHI(LHCBI)
related proteins Oxygen-evolving enhancer protein 2-1,
Ye&1EF (7) 29 chloroplastic-related Manes.02G089900.1.p  8.76/28.52 2.347+0.28 (+)

SRR R AR E 21
Ribulose bisphosphate carboxylase small chain
34 1A, chloroplastic-related 524G X HIHE Manes.01G011500.1.p  8.82/1524  64.0+£0.10 (+)
TR B/ V1A
Ribulose bisphosphate carboxylase/oxygenase
9  activase, chloroplastic % Hil% —BMR 2 (Ll  Manes.10G027600.1.p  5.37/52.18  2.0+0.18 (-)
SR TR, Mtk
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453 1 Tab. 1 continued
MR, EFRE
EAEH ¥ S Jite Fels orfi (YMERRIEZE)
gl No. Function Gi number Theoretical ~ Fold changes
pI/Mw (Mean+SE)
Photo-synthesis Rlibulose bisphosphate carboxylase small chain
related proteins 33 1A, chloroplastic-related A% Hi##-1,5- "848 Manes.01G011500.1.p  8.82/15.24 —o0
AR (1) MR/ B R — B RR (L
) FtsH extracellular protease familyFtsH M 02G089700.1 5.33/55.86 N
L anes. 1. . . 0
WA 1 i P
3 Glycosyl hydrolase Manes.07G027700.1.p  5.16/63.06 9.135£0.32 (+)
K A it
Beta-pyrazolylalanine synthase /
19 Pyrazolylalaninase B-MEME N 22 & HE/MLEMK  Manes.09G157100.1.p  5.53/34.26 2.128+0.28 (+)
- Glutathione S-transferase TAU 194+ bt H JIkS- M 15G101100.1 6.79/25.37 N
Carbohydrate and ¢ Triose-phosphate isomerase / Triosephosphate M 07G116700.1 6.29/27.63 N
energy mutase P9 B R S B B A TR 25 o7 ity anes. b BTt *
metabolism 1 Monodehydroascorbate reductase M 09G058800.1 5204118 3.0:0.24 ()
. Lo anes. L . . .0+0.24 (-
associated PG A 5 P

roteins Bk AL, Glutamine synihetase,
pA% FIAE LG 15  chloroplastic/mitochondrial Manes.03G186600.1.p  5.50/40.80  2.0+0.29 (-)
G (12 AR £ N, kU o

H (12) 17 Succinyl-CoA synthetase beta subunit M 13G037000.1 5454208 5.040.43(-)

) anes. 1. . . .0£0.43(—
(LSC2)BEHIME A A B 3 (LSC2) es P
Acyl-Acyl-CARRcarrier-rortein desAturase-
13 . Ny M .11G128500.1. 6.05/48.01  3.0+0.25 (-
related FtHEAL AR F15 50 anes P ©
Carbonic anhydrase 2, chloroplastic-related
18 . . Manes.15G167500.1.p  6.44/32.52  2.0+0.23 (—
SRR A anes P ©
Phosphoglycolate phosphatase (PGP, PGLP)
23 et § e Manes.13G001100.1.p  6.32/32.12  2.0+0.34 (—
i H BRI (PGP, PGLP) anes P ©)
Triose-phosphate isomerase / Triosephosphate
24 o N N Manes.02G132800.1.p  6.48/27.60  2.0+0.11 (—
mutase PRSI S HORI R T g P o
Heat shock 70 KDA protein 10, mitochondrial
Chaperones . ’ . 1. . . .604+0.09 (+
prOtI;ins 1 70 KDA HGEZE 1110, (Z0Ri/£70 KDA HSP10) Manes.07G046700.1.p  5.45/71.82 4.604+0.09 (+)

, Chaperonin 60 subunit beta 1, chloroplastic-

A5 s N . 1 . . .0£0.52 (-
R @) 6 claed nbselmsei A R0 gy Mones19GH103001p 5426474 3.020.52 ()
Structure . -

; Actin JL3)) . 1. ) ) .0+0.34 (—
LERE 1 (1) 14 NshaE A Manes.12G150500.1.p  5.16/41.90  2.0+0.34 (-)
Detoxifying and
antioxidant fi#% 12 Peroxidase 2 i L2 Manes.15G104300.1.p  6.50/37.83 3.184+0.51 (+)
AT (1)

DNA/RNA
binging proteins 31 Nucleic acid-binding, OB-fold-like protein M 02G024200.1 4.41/16.93 3.99140.13 (+
DNARNA %% °' B4, obi AL anes. 1p o 44U1693 30 ()
& (D)
5 Calcium-activated chloride channel regulator M 08G075100.1 4.72/51.06 6.0020(-)
Py vy e anes. L. . . . -
Inorganic ion ST S T 1A P
transport and V-type H+-transporting ATPase subunit B
metagolism 8 (ATPeVIB, ATP6B) VIIH + — Manes.05G143200.1.p  4.62/54.47 5.444+0.05 (+)
AL T35 5 2 ATPEIV 3B (ATPeV1B, ATP6B)
° = e F-type H+-transporting ATPase subunit d
: eFOD, , HIH " - anes. dlp 4. ) .863+0.18(+
1 3) 32 (ATPeFOD, ATP5H, ATP7) F#AIH M 07G102500.1 4.99/16.53  6.863+0.18
532 ATPJ I 3:d (ATPeFOD, ATPSH, ATP7)
Defense 25 Hydroxynitrile lyase / Oxynitrilase M 13G092100.1 64212952 2.705£0.06 (+)
y \ ' . A anes. L. . . . .
B (1) FEHE A W K i P
Function
unknown proteins 10  Polyadenylate-binding protein Manes.15G072700.1.p  5.46/45.14  2.0+£0.28 (-)
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Fig. 6 Cassava Leaf Different Protein-Protein Interacting (PPI) Network Based on String Software

Different color circles reprsent proteins with different biological functions; Two protein points are represented by line
connections, and line weight indicates the strengh of the interaction between the two; black arrows represents upward expression,
White arrows represents downward expression.
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Proteomics of the Leaves of Sexual Polyploid

Cassava under Drought Stress

DENG Yajie, LIU Yunhao, SUN Qi, QIU Yue, SONG Jiaming, LAI Hanggui
(College of Tropical Crops, Hainan University, Haikou, Hainan 570228, China)

Abstract: An attempt was made to analyze the drought resistance of sexual tetraploid cassava. Sexual tetraploid
cassava was treated under different levels of drought with its maternal parent as control, and their leaves were
sampled and analyzed in terms of leaf morphology, physiology, biochemistry and proteomics. Comparison of
the leaf morphology and leaf physiological and biochemical indicators such as the contents of MDA and
proline and SOD activity showed that the sexual tetraploid cassava had higher drought resistance than the
cassava SC5. The leaves of cassava SC5 and its sexual tetraploid plants under drought stress were run on two-
dimensional protein electrophoresis and analyzed by using Delta 2D software., and 34 protein spots with an
average differential expression of at least 2.0 fold change in expression were obtained from the leaves under
drought stress, of which 18 were up-regulated and 16 down-regulated. The different protein spots were
analyzed by using mass spectrometry and matched to the NCBI database, and 29 protein spots were matched to
the NCBI database entries. These 29 proteins are mainly related to photosynthesis, inorganic ion transport and
metabolism, carbohydrate and metabolism, binding, detoxification and antioxidants, etc. Moreover, the ribulose
bishosphate carboxylase and the oxygen-evolving enhancer protein 1 of the Photosystem II (PSII) in response
to drought stress were up-regulated in expression, which implies that the sexual tetraploid cassava is more
effective than the SC5 in maintaining the normal structure and function of the photosynthesis system, and hence

respond more quickly to drought stress.
Keywords: cassava; sexual tetraploid; leaves; drought resistance; proteomics
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