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Cloning and Sequence Analyses of Plastid-Encoded Acetyl-CoA Carboxylase

Subunit Gene accD of Sweet Potato [Ipomoea batatas (L.) Lam.]
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College of Life Sciences, Northwest University, Shaanxi Provincial Key Laboratory of Biotechnology, Key Laboratory of Resource
Biology and Biotechnology in Western China, Ministry of Education, Xi’an 710069, China

Abstract: The fragment containing plastid accD gene (GenBank accession number: GQ395771) encoding the
carboxyltransferase B subunit of acetyl-CoA carboxylase (ACCase) was cloned from plastid genome DNA in
sweet potato ([pomoea batatas). Sequencing analysis indicated that sweet potato accD is 2 209 bp with an 1548
bp open reading frame (ORF), encoding a 515-amino-acid polypeptide which contained the zinc finger structure
and the C-terminal regions with five motifs. The restriction map of this cloned fragment was also established.
The BLAST results showed that the homologies of this gene with soybean, potato, tobacco, Arabidopsis thaliana,
ginseng, lettuce, grape, sea-island cotton, cabbage, pepper, spinach, tomato and tobacco were from 72% to
87%, and the similarities of the amino acid sequences were from 58% to 83%.
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Fig.2 The restriction map of sweet potato gene accD fragment
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Table 1 Comparison of nucleotide and amino acid sequences of accD gene of 1. batatas with other plants

T4 aceD HERZAFR T FIAHIIME /%

H# (Ipomoea batatas)

¥ E (Solanum tuberosum)
Feti(Solanum lycopersicum)
BM(Capsicum annuum)
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NZ(Panax ginseng)

W M(Gossypium barbadense)
W (Vitis vinifera)

fUrE TF(Arabidopsis thaliana)
T (Brassica oleracea)
KE(Glycine max)

W (Lactuca sativa)

W (Spinacia oleracea)

aceD BRI B0 7 HIARBMYE /%
100 100
80 82
79 82
80 74
87 83
83 77
73 71
77 68
73 64
72 58
73 64
78 71
77 74
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Fig.3 The dendrogram of sweet potato based on accD ORF
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Table 2 Five highly conserved amino acid sequence motifs on C-terminal region of protein encoded by accD genes

il 44 I I 1 v \Y4
¥ GSMGSVVG PLIIVCASGGARMQE QMAKISSAL PTTGGVTASFGMLGDIIIMEP FAGKRVIEQTL
L) GSMGSVVG PLIIVCASGGARMQE QMAKISSAL PTTGGVTASFGMLGDIIIAEP FAGKRVIEQTL
i GSMGSVVG PLMIVCASGGARMQE  QMAKISSAL PTTGGVTASFGMLGDIIIAEP FAGKRVIEQTL
B GSMGSVVG PLIIVCASGGARMQE QMAKISSAL PTTGGVTASFGMLGDIIIAEP FAGKRVIEQTL
I GSMGSVVG PLIIVCASGGARMQE QMAKISSAL PTTGGVTASFGMLGDIIIAEP FAGKRVIEQTL
A% GSMGSVVG PLIIVCASGGARMQE QMAKISSAL PTTGGVTASFGMLGDIIIAEP FAGKRVIEQTL
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KB GSMGSAVG ~ PLIOVCASGGARMQE QMAKISSAL PTTGGVTASFGMLGDIIIAEP FAGKRVIEQTL
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P2 GSMGSVVG PLIIVCASGGARMQE QMAKISSML PTTGGVTASFGMLGDIIIAEP FAGKRVIEQTL

J7 R Y R AN LR S TR

5] it DL, R I SRR it A o L DR it 9D,

ACCasefE AWK N AL AT AR AL TE 1k
R4 A, 4 G DT R ANV 2 IR A AR - i
FCER LR M)(KonishiZ% 1996), & 87 e A 4 45 i id
I PR g, DRT S i A a0 5 R TR T Bt v vl
BHED & & BT H R 4532 %0 . HIg A A
1k, X7 A SRE R IR AN R, SRR S T A ()
ACCase 2 UL 51, H4NWIE 0 H13 %
FE DR 1A oA R G i, A 4 AN R[]I 7 it
P IE I AL AR ) B AR R . AT
SN, ARG it ace DFER & 7% 2 A BG4 1Y)
FR I [X ¥~ (Sasaki A1 Nagano 2004), 5 /2 15, FH7E
SRR I R R A e I ACCase 2 Kl ace D, 47 55K
RN 7w e B i o 9140, Madoka 45:(2002)
W R It R ik ace DHE R R0 52 5 AR AC Caselif
PEAK PR M iy, T 1 2 et AH . B9, 3 336 1]
ik ace DIER [ & R B SE m AR Y S =1
YEM o ACCase AN g 7T 5 B I 5 B g A PRkt
Wiy, HX K2 B R 2 — AN 2, 40,
Kode 5£(2005) A [F15 40 19 77 V50 bR MH 5 ace D 55

M TR B A ace D BEIRH R B A Kk A
. ST I F) 4, Madoka 25(2002) 76 4 55 i 44
i §|RIK aceD 5, MR KRN

YT ik ACCase I H M, i24 A 2N
P B-CT W R K aceD 15 2, KT H E aceD
FE IR o B o LRI o A S H S v 21
B A aceD B R 58 Gu 5 X AE N I — B 2 209 bp
(oA B, it 155154 2 SRR VR AR 1) £ 1 o, i
SN, DA HAR R Y LR &5 AR,
RZHHEY) T ) B-CT W AE—Ff, H % B-CT WAEAE
C it & A7 5 AN BEAR ST R T, IX MR ST 2 B
aceD e LIS FEh AR s 1 . H # aceD
FEDA ) v DAy AR T A A R GEAE R DR A
TR IR R, SR R A il R I
FAZR T EEREATRL, RISt 04 76 H 8 e T R iR AL,
FORFE ML T AR Ay 51 ()45 R

S 30k

FEFE, LA, TR AL(2008). AHY) Z B AR A FRALEE B A aceD
SRR, R R, 36 (13): 5255~5256, 5463
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