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Cloning and Analysis of Three Genes Encoding the Subunits of Light-Independent
Protochlorophyllide Reductase in Chlorella protothecoides CS-41
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Abstract The three complete LIPOR genes chll. chIN and chiB were PCR-cloned from the green alga
Chlorella protothecoides CS-41  CSIRO  and these chloroplast genes showed very high identity >
99%  with the corresponding genes in Chlorella vulgaris C-27 chloroplast according to the results of
sequencing and sequence alignment. It was demonstrated that the chll. gene contained an intron as C.
vulgaris C-27 chloroplast did.
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Light-independent protochloro-
phyllide oxidoreductase LIPOR

2
4
LIPOR 3
chll, chIN  chiB
LIPOR
5
120 ¢/L
LIPOR 3
3
1
1.1

Chlorella protothecoides CS-41
CSIRO
Chlorella vulgaris C-27

Basal
o M-4NA 7
28 C 4 000 lux
150 r/min 7 d
1.2 DNA
DNA Kolod-
ner °
1.3
GenBank C-27
AB001684

chll. chIN chlB Clustal W

GenBank
Primer 5.0

5 Sac 1 GAG CTC
5’ BamH 1 GGA TCC 1
1 PCR

Tab.1 High fidelity PCR primers

5 -3

chL. LPLF CTT GAG CTC ATA TGA AAT
TAG CTG TCT ATG GGA AA

PLR CTT GGA TCC TTA GAC TAA AAT
AAA ATC TAA TTC ACT AGC

chl. NPNF CTT GAG CTC ATA TGA CAA ACT
CAA AAT TAA CC

PNR CTT GGA TCC TTA CAT TTT AAC
TAG TTG ATT CCA
chiB PBF CTT GAG CTC ATA TGA AAT
TAG CTT ATT GGA TGT

PBR CTT GGA TCC TTA TGC TCC
TAC GGC TTC T

1.4 LIPOR PCR
CS41 DNA
PLF-PLR PNF-PNR  PBF-PBR
PCR Pyrobest DNA Poly-
TaKaRa PCR 95 C
4 min PCR 94 C 1 min 50 C 1
min 72 C 2 min 30 72 C 10
1 g/dL
C-27 DNA

merase

min 4 uL

1.5
PCR chlL. chIN chiB Sacl Bam-

HI Sac | BamH I

pBL pBN

pBlue-
script SK™ pBB 3
E. coli TG1 200
pg/mL IPTG 30 pg/mL X-gal LB
Amp”* 9h
LB
Sacl  BamHI
PCR M13
PCR
1.6 DNA
T, T
pBB  ABI Model 377

pBL pBN

chlL. chIN

chiB GenBank Blastn
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Clustal W
M 2 3
2
2.1 LIPOR
1 800 bp_
PLF-PLR PNF-PNR PBF-PBR ]i 28;; EF =
CS41 DNA
1 800 bp 1300 bp
1 500 bp 2 789
3 C-27
DNA 2 4 56 M 200 bp DNA ladder marker Sangon 1 pBL
C-27 2 pBN 3 pBB
chiL. chIN  chiB | 2 PBL/pBN/pEB
PCR
854 bp 1 308 bp 1 533 bp _ _ B
ABO01684 Fig.2 Colony PCR analysis of positive transformants
containing pBL/pBN/pBB

| 800 bp

| 600 bp

1 400 bp

M 200 bp DNA ladder marker Sangon 1 2 3

456 C-27  chlL. chIN  chIB
789 chlL, chiN  chlB
1 3 LIPOR

Fig.1 The electrophoresis of high fidelity PCR prod-
ucts of the three LIPOR genes

2.2 pBL/ pBN/ pBB
PCR Sacl-BamHI
pBluescript SK*

TG1

IPTG  X-gal Amp
-

LIPOR
PCR 3
PCR LIPOR

4
Sac I-BamHI
LIPOR

jokb
2.0kb

M 1.0 kb DNA ladder marker MBI 1 chlL PCR 2
34 Sac I-BamH 1 5 pBluescript
SK*  Sacl-BamHI

3 pBL

Fig.3 Sac I-BamH I double digestion analysis of pBL

2.3
3 pBL pBN  pBB
3  LIPOR chll. chIN
chiB 3 Se-
quin  http //www3. ncbi. nlm. nih. gov/Sequin/in-
dex. html GenBank
AY331981 chll.  AY331982 chIN AY331983
chiB 3 LIPOR G
+C 30% ~35% polyA
polyT GenBank Blastn
2~4 LIPOR 3

C-27 E E-
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value 0 Clustal W
/ Identity/Similarity
C-27
99%
chlL
27  chlL 951 bp
2

Tab. 2 Blastn analysis of C. protothecoides CS-41 chloroplast chlL gene in GenBank

C-

chlL

chlL.

morpha

GenBank

LIPOR

Blastn

LIPOR

Marchantia poly-

Accession No. E /
C. wulgaris C-27 AB001684 1479 0.0 99/100
Chlamydomonas reinhardiii BK000554 278 3e-71 74/80
Marchantia polymorpha X04465 250 Te-63 79/88
Cyanophora paradoxa U30821 224 4e-55 75/86
Mesostigma viride AF166114 214 4e-52 80/89
Nephroselmis olivacea AF137379 121 4e-24 79/89
Porphyra purpurea U38804 107 7e-20 79/88
Pinus thunbergii D17510 90 2e-14 75/86
Synechocystis sp. PCC 6803 D90916 80 le-11 68/75
Plectonema boryanum D00665 68 6e-08 78/88
Nostoc sp. PCC 7120 AP003598 50 0.013 79/87
3 chiN GenBank Blastn
Tab.3 Blastn analysis of C. protothecoides CS-41 chloroplast chIN gene in GenBank
Accession No. E /

C. wulgaris C-27 AB001684 2 484 0.0 99.9/100
Marchantia polymorpha X04465 361 2e-96 74/83
Chlamydomonas reinhardtii BK000554 250 S5e-63 63/70
Mesostigma viride AF166114 210 4e-51 80/91
Cyanophora paradoxa U30821 184 2e43 67/84
Porphyra purpurea U38804 119 le-23 76/84
Nostoc sp. PCC 7120 AP003598 119 le-23 72/82
Nephroselmis olivacea AF137379 105 2e-19 69/82
Pinus thunbergii D17510 103 Te-19 67/80
Synechocystis sp. PCC 6803 D90916 88 4e-14 71/82
Plectonema boryanum D12973 90 le-14 71/82
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4 chiB

GenBank Blastn
Tab. 4 Blastn analysis of C. protothecoides CS-41 chloroplast chiB gene in GenBank

~

6

chlL chIN chiB
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