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Abstract: The purpose of this study was to establish a method for isolation of high quality chloroplast DNA
(cpDNA) from a green microalgae Chlorella vulgaris with rigid cell wall. C. vulgaris cells at logarithmic phase
were collected and ground on the ice. Intact chloroplasts were isolated from the abrasives by using percoll
density gradient centrifugation, and were verified by microscope observation. High quality cpDNA was then
isolated from the chloroplasts with urea-sarkosyl method, digested with protease K and purified by phenol/
chloroform/isoamylol extraction. The purified cpDNA had a molecular length of 22 kb, an A,:4,4, value of
1.87+0.01, and a yield of 2.52 ug-g" (DW). The nuclear-encoded 18S rDNA could not be amplified from the
purified cpDNA, while the chloroplast-encoded 16S rDNA was amplified, indicating that the cpDNA was not
contaminated by nuclear DNA. These results showed that the cpDNA isolated by urea-sarkosyl method meets
the requirements of high-throughput sequencing. This method may also be used to isolate total DNA and cpDNA
from other microalgae with similar cell wall components.

Key words: Chlorella vulgaris; cpDNA; urea; sarkosyl; percoll separation medium

IR AA 2 S R 4 i P RE AT 6 A VR
— Rk, AR mERR, rEE s AR
RE L AR BRAK 2 B8, A2 AR 1% ) 1 28 B) R g
B, BT, 4ADNA (cpDNA)H) 7t C
WAL . MYEEAE . YRS K
B B2 ES KRS (T E WS
2003; 7K 75 552005), {HXFT- S pA Jik R 41 25 (1) 7
HIAEXT 8D, ST gk 2 HepDNA W RFIR Th fig,
AL T 56 P £ A ) 356 R 4L 0 e S A5 I R B

2R SRR LR K /NE 120~160 kb2 [8] (G4

THE%2001), HADNAZF#82 3L . A B
ARFIXVEE T AELE . BRI I cpDNAZE 1 5 7%
HARRHOR 57, 38 i R 2k e ) 3 57 HIIR, BAS A7 7
IRIEIHEF, cpDNAW A IR FIBUIB SR, 5K
V) cpDNAGL 5 (1) 5E K — M b s S B 2, Y

ks 2014-01-07  fBE  2014-04-09
B/EY R E I B A TR EOR W A PO L T (gezx-
2013001)Flifg F 44 H S8R5 4 11 H (310068).
*  Jli/ES (E-mail: zhangjiaming@itbb.org.cn; Tel: 0898-
66984866).




VR KA — b i RO 38 /N BRI SR AR DN A AT 7 12 881

T HE S B 5. cpDNAJT B [ i AU Th e 55 ]
2 S R S AR YR 1R TR R 9T R LR, FE R
VIR 2R S8R B RIE S kS SR S A
M GEFI552005).  H AT, % T8 4% i cpDNA
FeARAE 5/ (Walker£2005), =5 22 J5 A 2 Sz 56 i 72
HHAE DL 43 B 308 22 11 58 HE I SRR (R 57 % 2562006,
T3R5 v 5 B (R cpDN A I i 2 5 PR 2H 0 e )
R o G /N BR VR IX A LA 1 [ 240 R R 22 i
AR AE AR P 1 FA A R SR, R R
R BE SR B B ecpDNA, 25 5 i Rl e - G4 U2 i
55 Rl 75 o 24 1 I FORE it epDNA, 55 283t DA
S EL HAiE m IcpDNA, %L | H 44k 1)
REJE R ZH O T gk g o IR, R — i B L
FEHcpDNA 752 BRI TAE & IRCR 7

ARSCHIFFE T — o (0 = A BN Bk i cpDNA
(177925, RIEEs A RIE UK B 0T R, 347 percoll s i
T B 500 R 25 B PR - H AR L& ER 47 (urea-sarko-
sy)VERAEHLcpDNA, 1] #1453 = )i & [ cpDNA,
JE/INER I I A 35 R 4 s 0 1) R O
J& L I T

MRS 7E

1 R 55

JIT FH B R R 4 5 S AG211-12, V5 4 [
O R ZE RN EE o %38 PP 5l /N ERE (Chlorella
vulgaris) PR SRR, 410 BELA23~8 wm, jE4k7E ]
ANER B A VR B AE B ER T 4R35 . T IR TAP S
FERE B N: 2xFilner’s Beijernicks¥ i (4 NH,C1
16 g¢'L'. MgSO,-7H,04 g-L"', CaCl,-2H,02 g-L")
25 mL-L"' BB EHE(E 1 mol-L™ KH,PO,.
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Fig.1 Curving plastic dropper used to build density
gradient separation system
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Table I Comparison of total DNA and cpDNA of C. vulgaris
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Fig.4 The electrophoresis of total DNA and cpDNA of

C. vulgaris isolated with urea-sarkosyl method EDNA 1.96+0.02 44201 52.98+0.02
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Table 2 Comparison of cpDNAs isolated by three methods

cpDNAJKE/  cpDNAj7=Z/
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JRE- AR R B 1.87£0.01  37.8+0.2 2.5240.01
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