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Abstract: Blakesiea trispora CarRA has both lycopene cyclase and phytoene synthase activity. In order to analyze the double
functional activity of CarRA proteins and to detect the active sites of lycopene cyclase, we constructed two detection systems in
Escherichia coli by color complementary. Through PCR-driven overlap extension we got carRA gene cDNA, then constructed
prokaryotes expression vector pET28a-carRA. pET28a-carRA with plasmid pAC-LYC carrying crtl/crtB/crtE gene clusters were
co-transformed to BL21(DE3) to validate lycopene cyclase activity. We constructed the plasmid pAC-LYCA(crtB) carrying
crtl/crtE gene clusters, then co-transtormed them with pET28a-carRA to BL21(DE3) to validate phytoene synthase activity. Based on
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color complementary, and HPLC analysis of metabolites, we confirmed that the CarRA protein activity detection system was reliable.

Our study provides a screening model for specific mutation of lycopene cyclase without affecting phytoene synthase activity.
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Table 1 Plasmids used in this work, and their relevant
characteristics
Plasmids Relevant characteristics Reference
pET28a Kanamycin resistance
pAC-LYC crtE, crtl, crtB, Cm’, [7]
pAC-LYC(crtB) crtE, crtl, Cm" This work
) pET28a::B.trispora carRA .
pET28a-carRA ¢DNA, Kan’ This work
pET28a::B.trispora crtB .
pET28a-crtB ¢DNA, Kan’ This work

crtE: geranylgeranyl pyrophosphate (GGPP) synthase; crtB:
phytoene synthase; crt: phytoene dehydrogenase; crt genes from
Erwinia uredovora; Cm: chloramphenicol resistance; Kan:
kanamycin resistance.

X2 PCRYESIHMEFT

Table 2 Primer and primer sequence

Primer .
Gene Primer sequence (5'-3")
name

carRA  1(up) GAATTCATGTCAATACTCACTTATCTGG

I(down) CAGTGTCAAGTGCCAAGCATGATAAG
2(up) CTTATCATGCTTGGCACTTGACACTG
2(down) iﬁliAAiTTCCTAATCAACAAAAAAACTCTTA
C

cm’ Pl CCATGGCATACCCACGCCGA
P2 CCATGGGCAAATAATATACG

crtB crtB1 GAATCCATGAGCCAACCGCCGC
crtB2 GAATCCCTAAACGGGACGCTGC
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Fig. 1 Construction of phytoene synthase activity detection vector and gene complementary.
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[FEMEIR 100% o W o B4 21 1Y = 96 47 v 25 7 i
L1 Z LR cDNA 731 52 4 1E 7 o

bp

1500 —
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250 —

2 EBTMH PCRY 1 carRA £ R

Fig. 2 PCR amplification of two exons of carRA4 gene. 1: the
first exon of carRA gene; 2: the second exon of carRA4 gene;
3,4: splicing results of two exons; M: DNA marker.
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P em S Neo T BEVIAL S T U7 F 51,
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pPAC-LYCA (crtB) T IEH
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1 M kb

225

1 800 bp 1.50

3 Rik#{K pET28a-carRA B PCR ¥
Fig. 3 Identification of pET28a-carRA by PCR. 1: PCR
products of pET28a-carRA; M: DNA marker.

500 bp

500 bp

4 cm’F5I8I PCR ¥ 15
Fig. 4 PCR products of ¢m’. 1,2: PCR products of pAC-LYC;
3,4: PCR products of pAC-LYCA (crtB); M: 250 bp ladder.

i o B E AR SR i — 2P R IE pAC-LYCA
(crtB) #MH CrtB MG TETES , T crtE K crtl A%
BAAHRIIRE . H KL pAC-LYC ¥ #4453 crB 3
gt I (8] 5), IE M8 A pET28a 12 FERENL A,
PCR [ 455 (B 5) KP4 R KM crtB B
FILHAK pET28a-criB M IEH . pET28a-criB Fi



Vg% HA M PCR SElME = A BiBE carRA P B L AR T PER I 2 55 i 44 995

bp M 1 2 bp M 3 4

1000 930 bp
750
1 000 —930bp
750

5 ctrB ZEH) PCR 1
Fig. 5 PCR products of crtB. 1,2: PCR products of pAC-LYC;
3,4: PCR products of pET28a-crtB. M: 250 bp ladder.
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Fig. 6 HPLC analysis of pAC-LYC expressed in E. coli BL21.
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Fig. 7 HPLC analysis of pAC-LYC and pET28a-carRA or
pAC-LYCA (crtB) and pET28a-carRA co-expressed in E. coli
BL21.
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S5 Wb UE P SR . ELAL M R SR YL 52 8 D 8 A i R I A B . FLARAT A 25K A, RV ~2oR b AT LA 3
T A, A TR R R 3

(1) BB —AFR, KA = AR shifi .

(2) BVUHENES, WhBESRBAEHBRS R, XA L 2 KA, DK S

(3) ST I SR A ), BESRAR I A A) o TERIE S A8 I S AR A BRI i

(4) NG A AW, A IER, AT,

(5) HERBRMTNA S, BRAPEMBLEANE AR (W DNA, ATP %), s #SCRARR K, mHH
REZWHEIEA RS, I HAES— BN 25 2K,

(6) FESLBRE A, AZMEMEMDUF P AT, Aites . 5. BE. &7 5.

(7) A1 BT kAL e dep AN A AT
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