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Cloning and expression analysis of starch branching enzyme
gene (MeSBEZ2. 2) in cassava
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Abstract To investigate the function of starch branching enzyme (SBE) in starch biosynthesis in cassava,one gene
encoding starch branching enzyme,named MeSBE2. 2 was cloned by RT-PCR and its expression patterns were studied
by real-time quantitative PCR (Q-PCR) . The results showed that the 2 053 bp full-length sequence encoded 616 amino
acids and the deduced protein sequence shared the highest similarity of 91% with Ricinus communis SBEIl protein
sequence. Expression analysis results showed that MeSBE2. 2 was differentially expressed in roots and leaves in
various cultivars. Organ-specific expression analysis revealed that MeSBE2. 2 was mainly expressed in stele. The
expression level of MeSBE2. 2 in roots at three different growth stages remained stable while it was significantly
decreased in leaves as the plant aged. This study paves a way for further understanding the function of SBE gene family
in starch metabolism in cassava.
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Fig. 1 Phylogenetic analysis of starch branching enzyme



%4l

Mo M4 KRETER > TEFIEE MeSBE2. 2 il Tl fI R 1k 20 Br 39

PCR ¥ 4. ¥ G NTFRAR T —MKHK 2 053
bp ) MeSBE2. 2 J¥4 , i 404% 57 bp ) 5'UTR,
1 851 bp B FF i B2 4E A1 145 bp ) 3'UTR, ¥
St 616 NE IR, 50 4 KM M ARE AM560
' SBE2. 2 BTN K /MH—ZL,
2.4 MeSBE2.2 EARFETISH

MeSBE2. 2 % 1 i 4r T i 4 71. 25 ku, Tl
ZEHL 5k 5. 58 (http://web. expasy. org/compute
pi/) . DNAMAN #4545 5 578 MeSBE2. 2 5
IR I+ SBE2. 2., 544 % BEII M 5 SBEI Ay & 3t

1% 2 51 1) P51 23 90 R 81, 25 %6, 79. 52% .82, 40% 5
S5 H Bk SBEIL, A 7] SBE2. 2(¢ XM _007027587. 1) .
% GBE2 DL H % SBEII F1 % >k SBEIIb f4 [ I
PEAT IR 91 % .86 %6 .86 %6 .81 % Fl 79 %6 (&l 2) . #l
Al STRUCTURE 7¥ & % {4 Chttp://www. ncbi.
nlm. nih. gov/cdd) ¥ MeSBE2. 2 #1784 H i U) g
EFIR 4> T W, MeSBE2. 2 &4 SBE 45 H# 1F ,
1% AmyAc_bac_euk BE.E_set GBE euk N,
Alpha-amylase 2 /#5725 /4 1 (- 3)

2 MO XEBEERF I S EL S (DNAMAN)
Fig. 2 Multi-alignment of starch branching enzyme using DNAMAN

MESBez.z 14 20 s 4“0 See 16
Query seq,
actise site A A

catalytic site 4 A A
Specific hits [FiRishaelann |
Non-specific E_set G8E_ou fary
hits con_ds hOGE_ary lase
Superfanilies Eset swerfomi | AmyAc_family superfamily firha-armlase € superfe
nulti-domains

GlgB
PRK12313

trehalose_TreZ
Alpha-amylase

B3 MeSBE2.2 ERRTFEMES
Fig. 3 Conserved motifs analysis of MeSBE2. 2 protein

2.5 MeSBE2. 2 EABARE MR RIES T

N1 T MeSBE2. 2 53E# BRUN &K A H
Q-PCR i KXt MeSBE2. 2 78 5 /> A 2 i b He 4R Al
M B FRIR K T AT . SR B8 MeSBE2. 2
FEHRR B, R3 A FB-4 B9 33k K F W 3% & T H 7
FB-1 P33k (B 4 (1)) 5 £ 0 i, KUS0,R3 Al
FB-4 {1 23k /K P-4 5. 3% & T HAE FB-1 A SC8 rf
2k (B 4(2)),

2.6 MeSBE2. 2 AR R MERIESH

J T WSS MeSBE2. 2 fE K B AR H L &8 B
B R, B S22 i PCR(Q-PCR) 8 AR 43 B HAE
Lt Tyge it AR 25 B R B oA RN AR
R E AR, Q-PCR 455 /R MeSBE2. 2 ik
EATHSERERRE U ~30%. HFHEKAH
Yo ik Horp MeSBE2., 2 78 M4, 25 FH AR op A
Y 3k T R L FESN I 1y ik = IR (T 5) .



40 O & R IR 2015 4F 5% 20 %
(1) MeSBE2.2 (2) MeSBE2. 2
0.40 09r
035 s 038
=
£ 030} 0.7 1
EZ o025t . 05
g = 05}
=OF o020+
89 p 04}
= 015F A |
Z 010} o2t
0.05 + 0.1 -
0 0
KU50 R3 FR-4 SC8 K150
(1) MeSBE2. 2 7ERIR] i Fip HeAR v (19 235 4347 5 (2) MeSBE2. 2 TEAS [l Bl o (1 3235 43 47
(1)Expression analysis of MeSBE2. 2 in the storage roots of high/low starch cultivars;
(2)Expression analysis of MeSBE2. 2 in leaves of high/low starch cultivars.
BE 4 MeSBE2.2 FEARE HERIE ST
Fig.4 Expression analysis of MeSBE2. 2 in cassava
300+ MeSBE2.2 25.0 ¢ MeSBE2.2
£ 250} . m 90DAP
- g w0 AP B ® 150DAP
= £ 200F . E SV
= & =7 m 240DAP
® = 15.0¢ =< £ 1501 5
X ou I w® =
= g 10.0 ® ; 100+
Z sof %3
0.0 = S0
0.0

1.4l s 2. AT 3. 47 5 4.
7. 2R 8. 76 .

1. Immature leaves; 2. Maturing leaves; 3. Petiole;

25 IR R 56, A

4. Stem; 5. Root stele; 6. Root cortex; 7. Fibres; 8. Flowers.
5 MeSBE2. 2 AL RERIE DT
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