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Abstract: To examine the substrate specificity of carotenoid 3'.4'-desaturase (DR2250) from Deinococcus radiodurans, we
amplified the dr2250 gene by using PCR methods. The PCR products were digested by Hind III-BamH 1 and ligated into the vector
pUCI109, yielding recombinant vector pUC-CRTD. We analyzed the carotenoids of E. coli transformants containing pACCRT-EBIg,
and (or) pRK-CRTC and (or) pUC-CRTD. Our results demonstrated that DR2250 had substrate specificity on the carotenoids with
hydroxyl group at C1 (1").
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11 B AR S KR = A TS PR U F R 2L (Reactive oxygen
species, ROS) I DNA &™), 7iSeh5 4 @ h
S PUA L R GEXT DR I HLE A & EE A DT

A% M ER Deinoxanthin /E24 DR HAEMEEHT
ARG — R RRBR R RS, BB AU IS BR
HELE (H0,), BRPLESA (10)) HimTEE A
P 3, FRATT S 56 2 AT 5 I I 3 o o R 235 4 1 28
B MRHMEHE MRATE SN A R EEREE
B X FME AR AR REREE D EE AT
deinoxanthin /7 7E & ) Z Fhid 2L A 4N C3',4'-3L
HOClU-H3 . C4-FREN . AT S FAE T
X2 Y deinoxanthin A=¥) & MR AL R & W EEIES T
T RGNS, K& T /NAFMLERE W (CrtB,
DR0862)P! N A L E i & (Crtl, DRO861)!
C3'4-fii Z B (CrtD, DR2250) . C1',2'-/K & B
(CruF , DRO09D!! FiI  C4- Fil 3 1k B  (CrtO ,
DRO093)™®), 3 1 XiF = 34833 6 A5 ol il 1) 28 28 1A 4 A LA
KA B AL RE I, FRATTAS X S M AL
A% DR GRS DA B EE DTk, X S E
R G g, C3A-BENE (CrtD) i fifb /e
W MR C-3(3), 4(4) LBEIE RN U, 15
DR B H, A3 i 44 £ DR2250 58 A5 MAAF % 45 11 H
gty C34-L AW, SR DR2250 fr fith 2 4 Y 44
RDIBEMIK YR S AR ERE, UTNKRESE
DR2250 HY IR b8 e TF 5%
1 #H57®
L1 B, BRRL AT E R

KIWAFFH Escherichia coli DH5a FTi 45 5 75 Bk
W D. radiodurans R1 AR SZH = R A7 . JH AL
pPACCRT-EBIg, (f5E Goethe K Sandmann #( %2
fit). pRK-CRTC N LI E R AF. Bk pUCL9.
pMD18 #JIlJ [ TaKaRa /A, AN HEEHE . AER.
PRI A LAY TRAF, 51946t B
Y TRAFSEM, HPLC RN, FEE. SNBSS
AHLEFIE [ SEE Tedia AF, PCR 4l fbFfi 11k
KA B A TaKaRa 24 F], 3P4 4 HG5) & s
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KB R & A A 2w A R, DNA WU S )2
& B IEIR A R SE N, SEERAL ARG . Waters 2695
Alliance &80 A (4354 (HPLC), PCR ¥ H4{% | %
JiE B1% 2 48 Model-3000 (35 [ Bio-Rad A F]) %
12 EEwRESEHHALE

it 5F 27 BR B 72 30°CH TGY WA 85 37 3%
(5 /L JBEEE IR, 3 o/L BERREE I , 1 o/L #Z0E) 35
FEAL R, I FH Ik DS 4 B R0 R A7 B AT A A 4
Beit51%: P1: 5'-CgGTaagettGATGATACTGCTCCC
GCTACACTGC-3" (T XIZ#HR5rA Hind 11 i 57),
P2: 5'-CAGCggatccCGGTCCGCCATAAGAATCAA
G-3' (FRIZLEB/ N BamH 17 45), VIBFAER RT3
VA, HE4T PCR 34, K18 PCR ;=4
1t BRI L Uk Y i AT Al AL, sk R Boig s
Hind 111 #1 BamH 1 XUGY] 5 HL UK EI B B0 ;- [al e 2
b B -1 42 30 [ XU D) 1) pUCT9 JBokL, 3% 4
7/ R AN 7 S IPiEe a2 S 7 A Wi A
pUC-CRTD. i 21 # 3k Ok £ 4 P 50 E , ) o2 ¥
AT K A 52 AL A
1.3 FREIEHFELIRRIRS

A [A] 20 45 # Foki pACCRT-EBIg, . pRK-CRTC
1 pUC-CRTD FIFH# ML CaCl, #4k 75 40 il AL K
WFFE, 75 LB PUPE PR T, PRHCPH I b
IFHEAT R V) 2 5E
14 BEHRERERFYNEE

W R ARAT Y A K AT R R R A 100 mL
LB i 53 55, 37 CHi 3R & ODgy0~0.5, il IPTG
(0.5 mmol/L) %5, 250 r/min 4k 2 55 5% 24 h,
6 000 r/min £5.0> 10 min WCHEAML, 7 FH 92 b B0E Uk
2 WA, EHITPER/ B (7 12, VIv) SRBURE K
xR,

it HPLC J5 % R AT & i) & R #1755
M, @i 440 . Waters Alliance 2695 =44
WA 248, Hypersil ODS-C g (4 i4E (250 mmx
4.6 mm, 5 pum), Waters-Millennium 32 i T A/Euf,
Waters 996 i HL B A5G U ARG I ¢ < 200~800 nm,
TSN AR G -H BE- SN (40 050 110, VIV,
FE 1 mL/min, #I& 35°C, #ERAAFL 20 pL.
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Hh PCR ¥ 14 1Y )7 ¥ 3545 DR2250 3L [K =4, Hk
5 WoR PCR 7Y SIS (EAHIR], K/ 1476 bp
(E 1), £33 Hind 11 1 BamH 1 X Y] 5 B PCR
PN TR XU D) 3 19 214 pUCT9 7E T4 DNA % 42
fitg () VE I i E 4L 84K pUC-CRTD, £ bl
TKEE (B 1) Fy, #E4E{R pUC-CRTD #4 4t
1EA .
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Fig. 1 PCR product of the crtD gene and confirmation of
recombinant plasmid pUC-CRTD. 1: PCR product of the crtD
gene; 2: pUC19 vector digested by Hind 1II and BamH 1; 3:
the recombinant vector pUC-CRTD digested by Hind III and
BamH 1; 4: marker.
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HPLC Zr#ras i 2 fron, W& A Bk
pACCRT-EBI, W RIAATF R EF Ll R (# 2,
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B RIAFF R H = A —Fp i s bR (1 6), HAR
BA I} [ AN SO 5 T LT AR (B 3), kR
4 DR2250 KAL) A T ALLR R IGHFF R A fE
il =& AR AU, L, DR2250 JEANBE LA T A4l
R ANIEY . M I F b it ki pACCRT-EBIg, Al
pRK-CRTC B KT G4 3 s bR,
e AT O ER B L WOt (B 3) LRk B L
SR 3 3 ASFEYI AR RIS I AL
R (2, 1g3), 1R F/ALLR (B2, W 5) FIE
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Fig. 2 HPLC analysis of carotenoids in lycopene-producing E.
coli transformants containing the plasmids pACCRT-EBlg,;
pACCRT-EBIg, and pUC-CRTD; pACCRT-EBIg, and
pRK-CRTC; pACCRT-EBIg,, pRK-CRTC and pUC-CRTD.
Peak 1: 1,1’-(OH),-3,3',4,4'-tetradehydrolycopene; peak 2:
1,1°-(OH),-3,4,-didehydrolycopene; peak 3: 1,1’-(OH),-lycopene;
peak 4: 1-OH-3,4,-didehydrolycopene; peak 5: 1-OH-lycopene;
peak 6: lycopene.
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Fig. 3 UV-vis spectrum for peak 1-6 in E. coli transformants.

ALLR (K 2, 1§ 6), 444k fiki pACCRT-EBIg, .
pRK-CRTC #il pUC-CRTD i, &% b ZH MK
TR (F2), 74T 3R 1
W2, g4, W4 (Mpa=456, 483, 517 nm) 5i& 5
(Amax=445, 471, 502 nm) A A4 T L2 10 nm
(#l 3).

A DR eE 28 A HES) B SR HE s R
GAFASF ST DR AE ] WG X DL R AR SR A X LA R
AR e, i 2EEA % b R A0S 5 LR Y
BHEAR, HFEA—EEED, ¥ FERM
RO (Anax) T IEHEREECH A, A Bl
A SR H RSN R, 4 RIS, R
AR, Ao (L2 7 01853 10 nm™,
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EIZ AR MR A 1) = FRR Wi . P, UV-Vis Apax
(B GBI RS T LUE N S8 0 8 b R AL 4h
- CEHIE LA A5 ) A —Fh EE SR o X R
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W, ATRAAIWTIE 4 FRH R AR 5 PRI C-3,4 AL
FIREMSRR, HEHh - 3E-3 40U & -F 4L
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MREFE C1 (1) BRI RS N R ILA
AR R A AU
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BRI G R R 20 8 2 B . RATLARTAY
W45 R KW DR2250 FE HZ 5 T deinoxanthin 2
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