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£7 T Sensel FU#) o Sense 1:5-GGACCACTTCACTT
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E 1. pET-PLtac 1 pET-Mistic (& # 12 &g
Figure 1. Vector construction of pET-PLtac and pET-Mistic. A: pET-PLtac; B: pET-Mistic.
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0.5 mmol/L, 16 C#E W R =i % (12 h DL k) - H
1 m LR 250 OB 1R A, N 500 L 1) PBS ¥ ¥
o UK B HEAT S B (k3% 3 s, (ARG 2 s)

2 min,4°C 6000 r /min 5.0 10 min, Y4 b3, YLUE
F15 mol/L )R ZH M- AN 4 xSDS L FEZE P
5 min, F4T SDSPAGE HL ¥k 48 B (4 B85 1% ke JiE
H12% s WG A E Dy 3% )
1.7 EHPE MREW
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Figure 2. Clone of PDS gene. A: clone of EST. M: DNA Marker; lane 1: PCR production of EST. B: 3’ RACE. M: DNA Marker;
lane 1: PCR production of 3° RACE. C: 5'RACE. M: DNA Marker; lane 1: PCR production of 5°'RACE.

XF e BERAG K EST Fr B, 37K o A S i Jv BLadk
(TR TR A R AN AR R D oS
cDNA 7 51). %K 4K cDNA 2y 2237 bp, J¥ 78
TEAE A 1749 bp, JL % 18 582 & FE PR . NCBI % 5%
=0 GQ923693. 1,

F H http://people. mbi. ucla. edu/sumchan/
caltor. html [ 3k} PDS 3 [K] (1[5 152 AE 2E 47 s A 2% 7
TN dRmE 1 Prog. PDS FEH P H %1
AT 45 A RIRFR AT 6 138 4 4

*1.PDS EEFHBHEBT A
Table 1. Rare codon analysis of PDS gene

amino acid rare codon frequency of occurrence
Arginine CGA 3
CGG 2
AGG 8
AGA 2
Glycine GGA 6
GGG 2
Soleucine AUA 0
Leucine CUA 2
Proline CCcC 17
Threonine ACG 3

Repeated and/or consecutive rare codons. AGG CGA =1, AGG ACG =
1,CCC CGG =1,AGG CCC =1.

e #5 Bioinformatics (http: //bioinf. cs. ucl. ac.
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%t pET28apET-PLtacpET-Mistic 3544l pMD19—
TPDS 47 Xl 1, [0 e PDS F 8 A% Fr Be, # i
pET28a-PDS. pET-PLtacPDS. pET-Mistic-PDS it #%
Kk F A IR 5, PR S BamH 1 F1 Hind
I XCHE D56 AE &5 S an il 3 B .

MU v Bl 2 44, B U1 i Be R/ 5 PDS JE A
(1749 bp) — & . pET28a-PDS. pET-PLtac-PDS
pET-Mistic-PDS & 1A 2 ¢4 8 ik Wl )37 5 » DNA J¥ %1
1 F AR B )
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¥ K4 3 UF 1) pET28a-PDS. pET-PLtacPDS I
pET-MisticPDS 3 ik # 1k — ] # 1k X BL21 (DE3)
L, 78 TIPTG WK 0.5 mmol /L, 16°C 45 1t T $2 & o
B BE ) SDS-PAGE ¥R &4 10% , #8755 A% w1t 47
sEERW. gRWE 4 R

M 4 -AB ] W, Bl H % 15 844 pET28aPDS
fie R IA K2 64 kDa /o 47119 PDS 8 (1, Ko LA
WA X AF . BT b S5 SRR B 1, Bl pET-
PLtacPDS ik 1) 8 [, #4& K& & A7 kb v] %
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B 3. REBIRBLRIKD
Figure 3. The gelelectrophoresis analysis of expression vector. M: DNA marker; lane 1: restriction digestion of pET-28a-PDS; lane 2: restriction

digestion of pET-PLtac-PDS; lane 3: restriction digestion of pET-MisticPDS.

(A) (B)

M1 2 345 678 M 1
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34 5 6 ©) M 1 2 3 4

kDa
97.4—

<«—77 kDa
<«—64 kDa 66.2

43—

20.1—

E 4. PDS £ R4k & EiE
Figure 4. Map of prokaryotic expression of PDS gene. A: Expression of pET-28a-PDS. Lane 1 —2: supernatant of pET28a; lane 3 -4 : supernatant
of pET28a-PDS; lane 5 - 6: precipitation of pET28a; lane 7 — 8: precipitation of pET28a-PDS. B: Expression of pET-PLtacPDS. Lane 1 -2:

precipitation of pET-PLtacPDS; lane 3: precipitation of pETPLtac; lane 4 —5: supernatant of pET-PLtac-PDS; lane 6: supernatant of pET-PLtac.

C: Expression of pET-MisticPDS. Lane 1: supernatant of pET-Mistic; lane 2: supernatant of MisticPDS; lane 3: precipitation of pET-Mistic; lane

4 precipitation of pET-MisticPDS.

2 R AT W R 3G 0o MisticPDS 23K 244 b il
A 7 13 kDa K/N ) Mistic 8 H, Hah & &EH 7% K
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Rl A A=A T W5, W AR A A D
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PDS Ji5 25 [ 10 1E B 37 8 RN A7, JE BT R 1, B
JIE B AR K AT T P R I A R A .
2.4 PDS BgiEMNE

Tk A B SR N = AE Y PDS
RN Y 2R 5 il 450 nm Z2E AT WO E W
FEREVAN S TEAR N PSS H PR VIE U - A
WS — AN B8 N, PDS R )R VA R A AL R
It 20 T B 7 o 14 T 4 AN LB XU S WS U
L IXFEAE 450 nm Ab i OB 25 BT 2 1 E
PDS W5 7 o K AR IOK 5% b R IR
Fo28CHEGIE Y 3 h 5, BEAT WROBCME I € - 25 A

x 2,

BRI G NN R b R R DO R Y AE A
Xof S 3 3Rk SR s 1 B A CRT s 8 40) 9 E
ORI G KE bR WBOLE ETF R
PDS i 3if S N 7™ W) 1) AR . 38k RO E T L
Mistic-PDS ) i 75 ¥4 Lt pET28a F1 pET-PLtac £ 1A
R EE T E . X4 BRI fl 5 Mistic AL
REfL it PDS JB R H 1 nl v 308, [\) I e OR 45 28 0
KRG PE > DR UE 5 22 D) BEBIF 50 1 IR AT

#*2. PDSERENELR
Table 2. Enzyme activity assay of PDS

Expression vector 0D 45,
pET28a-PDS 0.01337
pET-PLtacPDS 0.01051

pETMisticPDS 0. 06952
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et A0 T4 M b it o g AR 5 N o R o B8
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Mistic 125108, B 45 A1 Mistic [A]FE 1 4 > o BB HESS
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[T I s < i N i S T T L e R 4
K H AR R AR T ek Y
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RLAE R AT B P 3k A3 il K A R H S R
7 M HRE S R B B 11 DR AR ) T P O e S
W5 22347 o ¥ Mistic £E 4 20 R4S T & (b AT
Rl Ak BEAE T 25 B e Ak T vk b A R AR AT 1
AR, R TR ARUE TR AR e AHAE BE A XY
Mistic i 53 (1) 38 2 R N, 1X — J7 3% 0] g 5 8 1 0 &5
Fe) R Tl BEWIF 5T 14 1) AL B2
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Homologous cloning and expression of PDS gene from
Dunaliella salina in Escherichia coli

Feng Zhou, Fei Huang, Linhan Bai
Key Laboratory of Bio-resources and Eco-environment of Ministry of Education, College of Life Sciences, Sichuan

University, Chengdu 610064, Sichuan Province, China

Abstract: [Objective] Phytoene desaturase PDS is a eukaryotic nuclear membrane binding protein, we used different
expression methods to search for the soluble expression strategy of membrane binding protein in Escherichia coli.
[Methods] We cloned the fulldength ¢cDNA sequence of PDS from Dunaliella salina through RACE. First, we utilized
prokaryotic expression vector pET28a to construct pET28a-PDS vector. Then, we substituted PLtac promoter for T7
promoter in pET28a to construct pET-PLtacPDS vector. Last, we constructed pET-MisticPDS fusion vector by
integrating Mistic sequence into pET28a. All were transformed into BL21 (DE3) for protein expression. [Results] The
2237 -bp fulldength ¢cDNA sequence of PDS was cloned, including a 1749-bp open reading frame, encoding 582 amino
acids (NCBI accession: GQ923693.1) . The expression of PDS protein was low via pET28aPDS and pET-PLtacPDS
vector, and proteins were mostly expressed in inclusion body. The expression of PDS protein was significantly increased
via pET-MisticPDS vector, in addition most were expressed as soluble protein which possessed dehydrogenase activity.
[Conclusion] Mistic as the solubilization label was able to promote proper folding of membrane proteins and improve
solubility. Protease activity assay proved that Mistic could maintain the enzyme activity.

Keywords: Dunaliella salina PDS gene, homologous cloning, prokaryotic expression, PLtac promoter, Mistic sequence
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