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FHATEEH dor FEH gmf DXR B, TE I =4 2 MAT i (Bacillus thuringiensis, BtyHA 2 AFEH (dxrl
A1 dxr2)%mt DXR i, #3404 Bt HD73 EARIK) derl FeDH A5 HIG TR darl RASIRFERL, BT durl
LR 5 sEVR PRI A RE . [ ik ] 53 S'RACE 437 dxrl (OGS 0R 07 s s B2 FUMFER BES M  E
ST dxrl FER R BT (Pdxr DG 3G PE s SRR 28 AR 4390 5 B% Bt HD73 BRERY dxrl F dxr2 F&
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dxrl FED % SR LA O S AL TG B T i 39 bp A0 G BE ; 5 H K Hikk HD73 M HE , Pdxrl 15 sigH
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DXR 3P4
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W p LR FTAR . MEP AU ARAE AR B9 A= By i
HAARFRIIRE, B anfe £K kB SCD Bg(Rh1
KW MK G Z M, SEED CAROTENOID
DEFICIENT){#{t. MEP &= iEIEE — 4. |
2-C-H 2 -D-FREEHHIE-2,4- 35 W R (MECPP)# {k
JR A-FEHE-3-HE-2- TR - AR BEIR(HMBPP).. scd
SEA R R R A K R B 2, e 7
f-rf MEP AU RITTAE I (ANZE I bR, gk
R.YHER E. BIERARERE) K TR,
TEIE IR B (Plasmodium falciparum) i T5 5 AR F1—
U6 O T, 40 U R E I AT TR (Haemophilus
inﬂuenzae)[é] .45 A KR (Mycobacterium
tuberculosis)!" F K ¥ (Escherichia coli)® %,
MEP A A 2 A B (ol A 0 6 A o 4 245 )
o3 TR, T W AIEE MEP AU R AR AH G i
AR, X TR T LA E B RO R 2 ) R A
TEAERI R NE . W o 2P MUY 181 (Bacillus subtilis,
Bs)Hh™), 2l %3k MEP fRIHE & Hh A DG, 12
SR MR R R, W LI Bs R RN H]
FA R A T,

MEP U AR IR A6 SOV = AE 1-E 4 -D- K
P -5- W 2 5 WU (DXS) A AL T4 3-8 H i
PPN IR AR A 1M 4A-D- AR i At -5-B R (DXP)
DXP 7& 1Bt % -D- A B B -5- B R - 30 Jit S5 ) Tl
(DXR)IHET , LEBL MEP, X5 [ j& MEP
PR AR 1 BRE D BRI DG BRU 2T e — k2l
DI, WA BE(Tripterygium wilfordii) . &3>
(Cymbopogon winterianus) . 8 fuf (Mentha)% , vl
AL T4t DXR BYIE, Jfdidid ik DXR
Rfe 2R AR A, AR R A A B
ZH AT A KM AMEAY R, LR
BRUCEYI S, MESEBATE . KIBFFwAa
SNEE (Vibrio vulnificus)', SoFEZRIA dxr JEH,

fi#HT T DXR B SRIRSEH, KT 5 &R S 46
TGP A, XS R B T TR AL &) 1) DXR
MR B R AEIERTCT . HATE 2k B
R LI DXR AR 0,

I 4 M I (Bacillus thuringiensis, Bt)j&
F RPAPEA A, B THEAE ZFMOAT RO, LR A
JEAE T AL ZF MY [R] B I g A BN 22 Fh e b i HL
A A R R AR P R SRR R e R
B EZE AT AL, AN[F Sigma B,
SigA. SigH. SigE. SigK. SigF # SigG, 5
Jt B 1R 256 R 25 MR B R G 35k DR A s [i) A
25 () B HER G A, Hop ) SigH &
BETE ZF AT TR AR 04 A 0 B P A 0 B A
Tifg, BR T ZFMOE DG N, SigH i 7E HAth
AR R AR R, iGN E R
VG BV AR RS . 20 R EE A
A

W HE AP A LR AT & 8L, Bt HD73 [
MR A MEP AGI& AR, ISR F 3-BmR T
TR, A5 DMAPP F1 IPP 5% 7 R4k,
H 8 I i . Hirp DXR AN SER i, B
dxrl(HD73_3605)F1 dxr2(HD73_4104), ©A 154
T ZE AT T R TR IR R et AR AR 2 B A
56.6%F 70.1%. H BTG XS T dur FEP Y e
A R0 A 03y TR AR B AL, TR T dixr
F D] 1y Bt S A R AR o AR SO Bt H Y dixrd
FE DR 2 SRR AL T R 5, SR T A
P MEP fUgh& 42 1 R Ll B A

1 AR

1.1 #8
1.1 Rk, RIS FREE . T MR AR LR 1.
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#1. FRSEK

Table 1. Plasmids and strains
Strains and plasmids Characterization Resource
Strains
HD73 B. thuringiensis subsp. kurstaki carrying the crylAc gene This lab
HD(AsigH) B. thuringiensis HD73 sigH gene insertion mutant [25]
HD(Pdxrl) HD73 strain containing plasmid pHTPdxr1 This study
AsigH(Pdxrl) HD(AsigH) strain containing plasmid pHTPdxr1 This study
HD(Adxrl) B. thuringiensis HD73 dxrl gene insertion mutant This study
HD(Adxr2) B. thuringiensis HD73 dxr2 gene insertion mutant This study
E. coli TG1 A(lac-proAB) supE thi hsd-5 (F' traD36 proA” proB" lacl® lacZAM15), general This lab
purpose cloning host
E. coli ET F dam-13::Tn9 dcm-6 hsdM hsdR recF143 zjj-202: :Tnl0 galK2 galT22 aral4 This lab
pacYl xyl-5 leuB6 thi-1, for generation of unmethylated DNA
Plasmids
pHT304-18Z Promoterless lacZ vector, Ery’, Amp" This lab
pHTPdxrl pHT304-18Z carrying promoter upstream from dxrl This study
pMAD Ap®, Em® shuttle vector, thermosensitive origin of replication Institute Pasteur
PMADAdxr1 pMAD with dxr/ insertion fragment This study
PMADAdxr2 pMAD with dxr2 insertion fragment This study

KIGFF i (Escherichia coli, E. coli){fiff] LB ¥53%
K, Bi3R4E: 37°C. 220 t/min; Bt BRGS0
i LB RGFEEM SSM R | 53k 5k
30 °C. 220 r/min. HiA=Z B LR EE 7350108 -
HNHER R 100 ug/mL, 0% %K 5 pg/mL, FIE
% 100 pg/mL,

112 FZEAAEA: RN . DNA B4
fitf . DNA ¥ H [0 § TaKaRa 23w 5 FURIHREL
DNA [EIJFl PCR " #4lifb i &4 B Axygen 2
A o #H T RNA $2& Bk f) & RNAprep Pure
Cell/Bacteria kit W4 H RMRAFHE (LA FRA
H) . SMARTer™ RACE ¢cDNA Amplification i3] £
) H Clontech /], Jo& v iR &l A H 328
FAEYHEAR AL AR,

1.1.3 5IYEBREFFIME: H4% Bt HD73 JEH
41 (GenBank %55 : CP004069)/% 51251547,
SIYA B A T A TR (i) I A PR wl b

actamicro@im.ac.cn

ARG, PP AN SE AL Bt BRI 4L 5
FOARA AW, FIARRSIFIIIE 2.
*2. 319F7

Table 2.

Primer

Primers used in this study

Sequence (5'—3')
UPM AAGCAGTGGTATCAACGCAGAGTACATGGG
dxrl1-RACE GGCATTCTCATATCAGGAGCACCGAGC

Pdxri1-F CCAAGCTTACTAACTCCTCCTTTCGC
Pdxrl-R CGGGATCCGAAAAAACCTCCAAAGTTG
dxrl-Al GGCGATATCGGATCCTCTGAATCATGCACA
dxrl-A2  TCAAATGGTTCGCTGGGATCCTGTGGAACC
dxrl-B1 GCCTACGAGGAATTTGAAGCGGATCAATGG
dxrl-B2 CGGGAGCTCGAATTCAGCAATTGCCGAATC
dlKan-1  GGTTCCACAGGATCCCAGCGAACCATTTGA
dlKan-2  CCATTGATCCGCTTCAAATTCCTCGTAGGC
dxr2-Al CCATATGACGTCGACCATGGATTGGATTAG
dxr2-A2 TCAAATGGTTCGCTGACCAATTGATCCGCT
dxr2-B1 GCCTACGAGGAATTTAGACGGTTTGTGATG
dxr2-B2 CGGGAGCTCGAATTCCAAATCCAAGAATCAC
d2Kan-1  AGCGGATCAATTGGTCAGCGAACCATTTGA
d2Kan-2 ~ CATCACAAACCGTCTAAATTCCTCGTAGGC

# Restriction enzyme sites are underscored.
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1.2 5'RACE 29

HD73 WHETE SSM Hi¥552 2 Ts BHH(T, Xt
BORZE R BT, T, 0 To 509 n /NEE), BB
JLESO, UUEE T4 () TRIzol T, RNA $2H(Z
I# RNAprep Pure Cell/Bacteria kit i, PA4lifb )5
() RNA Ak, DL derIRACE Fll UPM N5 1914
i cDNA, cDNA 4 5% SMARTer™ RACE
cDNA Amplification il & 160 . 155/ PCR
Y2 alifl J5 EH: pMD19-T ZARFHINF , X 345
SRPEAT XA
1.3 dxrl BFEBHFRE lacZ BFERXBIEME

PL Bt HD73 BRI WAt , M Pdxrl-F Fl
Pdxrl-R 5148 derl(HD73_3605)3: K i3 ) 1
Pdxrl JrBt(389 bp), 45 A lacZ Hia it KA Hy 814
pHT304-18Z 5 PCR /=¥ %3t BamH 1 #1 Hind 111
XY, &4 . 562 E. coli TG HRAATE L
JUki pHTPdxrl, 4 H A UK % A E. coli ET 12567
w5 L S i R A HD73 R bk
I AsigH FRASTARE, ¥ A0 J7 1k WLSCHR[27], BRAS A
¥k HD(Pdxr 1Al AsigH(Pdxr1).

1.4 dxr B R SRAS W bR K i 1

Bt HD73 FtkH, AW E S5 DXR, 4
A2 HD73_3605 ZEH (X8 dxr) I HD73_4104 %&
HGEHR dxr2), FI R RIS 20 00 B RS 43 il
i dxrl N dxr2 R UL dorl SR BREIARUNT
L Bt HD73 B:[AIZH AR, FI5 (%) dxrl-Al/dxrl-A2
P34 dwrl L LR BE(dxrl-A, 595 bp); MBI
dxr1-B1/dxr1-B2 §" 14 dxrl H K i A Bt (dxr1-B,
604 bp). LAAcwIC ZARRP IR (5 A7 R R %
ForkR), F514 diKan-1/d1Kan-2 34K IR%E
RPUMESEH (kan, 1473 bp). IRZFR A pMAD
2[RI N YIEE BamH 1 F1 EcoR 1 XY, M

st ik g, 5 dxel-A. dxrl-B Al kan =4
FBGERE, AR KRBT TG Wikd, HRIGE
MR pMADAdxr] . FrEHAFRFE A ET FHIAE
fb, FHEEE A HD73 Wik, SR AR RAR
IREZ DAY HD (pMADAdxr )RR . % RRFE LB
SR BT 38 °C miRSRAE, LR3Ik, ik
ARG RIUEI LA LG RPUENER, 240
PCR %3 , FAG IS bk AT 44 4 HD (ddxrl)o dxr2
FERARASHIE HD (Udvr2) B3R5 7572 5 HD(Adxr])
WEARR], BTS00 dxr2-Al/dxi2-A2 3
4 dxr2 BEIR A B (dxr2-A, 634 bp); dxr2-B1/dxr2-
B2 434 dxr2 FEH i Be(dxr2-B, 621 bp); d2Kan-1/
d2Kan-2 ¥ 38 -RIR B R PUPEEE R (kan, 1473 bp).
1.5 B-EFURET B M

Bt FHRIGIE 8 h, 1%5#EE SSM Kigft,
30 °C. 220 r/min &G IEFE, M To & Ty, H/NET
IR 2 mL, ARUEESC, DUUE A FIE - LT
s, ik WS2% S0k (291, BRAH B 3 YomsT
i WO IR AR 22
1.6 AEKph&NE

225 SCER30], AT : fF Bt FERE
43 MR LB A SSM 85 7: 35+, 30 °C 220 r/min
igeo B 1 h BURE, JIE 600 nm BT AW GIE
ODqoo, TR Z /DI HE 3K,
1.7 FHRESRE

D5 WS 25 SCHR[30], Bt BIARTEZEMEIE B 3%
3 SSM H, 30 °C., 220 r/min J535 & 90% 2 A HiA
RIS, BOE B ERPE BE AR B IR T LB [ {48
FRHE, 30 °C 553 10 h, X LB BRI EAYH
AT, BUEIC R A. B 10 mL BV 65 °C #4
AR 25 min J5, BREREIRT LB BAREIREE,
30 °C #5547 10 h, X LB [EI{AEEFRIEE F ARV T

http://journals.im.ac.cn/actamicrocn
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T, BdEICh B, ZEMIEBIE=(B/A)*100%.
PEAE R TR 3R, BOFE IR
1.8 CrylAc EAFENE

Bt FHKFE SSM 5t 3R & 1oy, HUREES
L, TTEEFAIA 50 mmol/L Tris-HCI, HLBEHRE %%
P 100 s J5, i EREGZ MR, BhOKIA 10 min, 2.0
B E3% W, A Pierce® 660 nm protein Assay Kit
TG S B VR B, UM R AR 1 R
#F47 SDS-PAGE, J77k .27 SCHR[30].
1.9 1-RA-D-REHE-5-BERR I 7 5 A4 BEBETE I 2

Bt W RTE SSM B FRIeh 3R 2 Ty T5 il Ty,
43 5IHC 50 mL TRV, 25038 B3, DUEHIA 500 pL
1xPBS Z¢ il Fifa detih, BRIk 180 s, &

U240 pL B3, B 1-I 5 -D- AR A - S-1E iR
A I S A T (DX R) B S0 28 0 Hri e & (T3 A )
Kl DXR 36, v Wi .

2 ERFAHN

2.1 dxrl R FREIGA SRS ST 0T

F SMARTer™ RACE c¢cDNA Amplification i,
M & HDT3 bk Ts BRI S RNA Sefs sl
cDNA, F5[4# UPM HI dxrIRACE 347 PCR §~
4, K olifb 5 DNA 5 pMDI19-T ki1 7i4 42
AL E. coli TG WIPE, R 20 4~ BHE: v B
JE, K P25 R darl SERR IR %S T LT 51
%S5 7 51 (UPM) EL X, 25 REHE 1),

UPM
Clonel
Clone2
Clone3
Clone4
Clone5
Clone6
Clone7
Clone8
Clone9
Clonel0
Clonell
Clonel2
Clonel3
Clonel4
Clonel5
Clonel6
Clonel7
Clonel8
Clonel9
Clone20

dxrl upstream AAGCAGTGGTATCAACGCAGAGTACATGGGGTTTGCAGAAA (28 bp) ATG

actamicro@im.ac.cn

AAGCAGTGGTATCAACGCAGAGTACATGGG——————"—
AAGCAGTGGTATCAACGCAGAGTACATGGGGTTTGCAGAAA
AAGCAGTGGTATCAACGCAGAGTACATGGGGTTTGCAGAAA
AAGCAGTGGTATCAACGCAGAGTACATGGGGTTTGCAGAAA
AAGCAGTGGTATCAACGCAGAGTACATGGGGTTTGCAGAAA
AAGCAGTGGTATCAACGCAGAGTACATGGGGTTTGCAGAAA
AAGCAGTGGTATCAACGCAGAGTACATGGGGTTTGCAGAAA
AAGCAGTGGTATCAACGCAGAGTACATGGGGTTTGCAGAAA
AAGCAGTGGTATCAACGCAGAGTACATGGGGTTTGCAGAAA
AAGCAGTGGTATCAACGCAGAGTACATGGGGTTTGCAGAAA
AAGCAGTGGTATCAACGCAGAGTACATGGGGTTTGCAGAAA
AAGCAGTGGTATCAACGCAGAGTACATGGGGTTTGCAGAAA
AAGCAGTGGTATCAACGCAGAGTACATGGGGTTTGCAGAAA
AAGCAGTGGTATCAACGCAGAGTACATGGGGTTTGCAGAAA
AAGCAGTGGTATCAACGCAGAGTACATGGGGTTTGCAGAAA
AAGCAGTGGTATCAACGCAGAGTACATGGGGTTTGCAGAAA
AAGCAGTGGTATCAACGCAGAGTACATGGGGTTTGCAGAAA
AAGCAGTGGTATCAACGCAGAGTACATGGGGTTTGCAGAAA
AAGCAGTGGTATCAACGCAGAGTACATGGGGTTTGCAGAAA
AAGCAGTGGTATCAACGCAGAGTACATGGGAGTTGCAGAAA
AAGCAGTGGTATCAACGCAGAGTACATGGGAGTTGCAGAAA

1. FHtkER

Figure 1. Sequence alignment.
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A 18 DNIEPEMMIF LR Y dorl JFER B FFF
G —B, kP Z )G AT RN dyrl BY%;
SRR AR A5, A F R 4R B S - [ 39 bp 41 G
WK 2, PRSI EIR). #id7E DBTBS
B JZE (http://dbtbs. hge.jp/) P H R derl FEH

TR RERFEEMA, RAT
SigH MIZEG 0, BARSFH-10 XF-35 X
FPA(E 2, MU MZITERIT S, BT L FRR
35 X FI-10 X)), BiHA dxrl 3K 5% 5% nl g2
SigH ¥ il

————ACTAACTCCTCCTTTCGCAAAATAAAAAGAGCCCCTCATCCTTAAA
AAGGACGAGAGACTCCCGCGGTACCACCTTAATTAGCTATCATTAGCTCA
CTTCATACTTCAATAACGTGAAGTAACCGTCTTTACCTACTCATTTCAGT
TAGAAGCTCCAGAGTCCATTCCATATTCATCCCTTACTGATTCTCACCAC
ATATCAGCTCTCTGAAAAGTTTCGAATATGTACTCTTCTCTTTCATTGCT
TTTTCGTTATTTTTTACAGTTTATCACATTTCACTTCCAAACAAACCCGA

—35  SigH putative binding site ~ _q
ATTTTCTATTTTATATAGCAGGAATTTCCACTTCAATTGTCTAATATTAT

*
ATAGGTTTGCAGAAATATTCGAAACAACTTTGGAGGTTTTTTCATG———

e

2. dxr BRBETFIISH

Figure 2.

2.2 der] BEREFREST

R TWIE doerl FEDR G )06 1, R T dor 1Y
Ja s F Pdxrl BiE lacZ FER Bk AK pHTPdxr1,
Syl A Bt HD73 BRI sigH FEA8 A, A5 A
¥k HD (Pdxr)FN AsigH (Pdxrl). B->FFUMETEEIGME
ME R, 76 SSM ¥ 5k, HD (Pdxrl) R PRIF:
SIEVETE To 5 Ts ZIMFEEN, W Ts Z 5 FFinng
A TR 3), HHIARMAL, M Ty & Ty, Pdxrl
FE sigH AR R e S TEME B 25 R IR (D 3), Ui
dxrl JER 537 SigH 4 o
2.3 dxr RAKRRELSHT

R T 2 dr JERAE Bt FIIIRE,
AR B I, 43k T darl R dxr2 1958
A, AT T EREV M. AR Rl 2 E SR

Sequence analysis of the promoter of dxr gene.

(K 4-A): LI RAEERFEEW LB 5573,
TEAEEFRTUE) SSM Bi g3, 2 /> dxr FER ) Bl
N AR A K T R, 2 TR R S

1200 g HD(Par 1)

- AsigH(Pdxrl)

(Miller units)
o)
S
S

S
[l
[w]

B-galactosidase activity

-2-10123 45678 910
T,

n

3. Pdxr B9EERIEME
Figure 3.  Transcriptional activity of Pdxr. The
standard deviation reflects the degree of dispersion of

the value relative to the mean.
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(A)

0.01

(C)kDa
180 —
130 —

100 —
70 —
55 —

M  HD73 Adxrl Adxr2

G G Sy < CrylAc

40 —
35

25 —

%] 4.

(B) 100
280 g : ]
>
% % / /
5 60t
=
o
g 40}
B
2
g 20+
w2
0
HD73 Adxrl Adxr2
Strains
D
(D) 500 - HD73
-o-HD?Adxrl%
g ==HD(Adxr2
=)
E 400 |
2
2
3
~ 300 ¢
<
@)
200 :
T, T, T,
T

dxr LR RE S

Figure 4. Phenotype of dxr mutants. A: growth curve; B: sporulation efficiency; C: CrylAc protein production;
D: DXR activity. The standard deviation reflects the degree of dispersion of the value relative to the mean.

B (18 4-B), HD(Adxr1)F1 HD(Adxr2) ¥k 2 M IE i
RGP AR HD73 AR LW 8 25 5%, B00] dxr
LR B R AN S ZE TR % . # HD73 RRAk

HD(Adxr1)Fl HD(Adxr2) iRk AE LB 57t rp i 7
Z Ty, WUEWIR, AT 5, 45 RBVLEL
HEAEMFEIR R, do 82K HD73 B4 3
BRIY CrylAc 2 =& T 8 22 5 (& 4-C), 1iH
dxr FEINAYERRRS Cry 8 H R 00 . 1
B - D~ A T - 5 - B TR 3 it S5 P G 1 1 000 S B 3R
HI( 4-D), HD73 kWM, Ts BFHIR DXR
YRR, SRR IS TR H—3(K 3);

M T8 75, 5 HD73 HRE kLSS, HD(Adxrl)
Al HD(Adxr2) R ZZ I FRAY DXR 61 52 R R, 10

actamicro@im.ac.cn

W der LB IR T DXR BTG T

3 RS

AR, derl FER LR 85 P SIAAE
SigH Z5G 00, A B-~FFUWHH B 1R I < B it
T durl R THIEE R SigH A4 . F
TE sigH AR (E 3), derl FEH G 80 TR 5
IEVERT R IRAL, BeAsEaied, TR A 7E HoAt
(4 Sigma 745 dirl 89545 . 1833 BPROM Tl
(http://www.softberry.com/berry.phtml?topic=bprom
&group=programs&subgroup=gfindb), dxri FEH 1]

Ui A BRI AFAE 7 I — A B (TTCATTGCTTT
TTCGTTATTTTTTACAGTTTATCAC). Fij il i
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H W15 B2F 20 BT AT RT-PCR 5256 R FLOR R 36,
dxr2 JER S5 H FIERY 6 AFEE KT 3 A3
s, B — D oT, ZEE S RoTh Ll
AT IXBE SigH MZ5E 0, BIAEN dxr2
FER 5% AT REASZ SigH 1 B

Mi B2 MOFF B, DXR i — dxr BER 463,
MAE Bt HD73 /1, A 2 4 dxr FE (dxr] 1 dxr2)
Yt DXR, LA X A &3, Bt A dxr2
FEDR e B U R A B R 4 b A6 B HES S Bss
FHRL(EL 5), TAE Bs A & B Bt 1 dxrl JEH
N H U R A A L 2R 450 . AR 9T R B,
P RAS dyrl B dxr2, STEEAER . 2RI
Fl Cry 8 1Ry e A 20, {H 4 DXR W& P %,
AJREIE doerl 1 doer2 FEREAE T AN RE, B H
—AFEH, R&fl DXR BIETEE 2k, RS
o BRI PR 11 T R A 32 B 52

7& Bt H1, il it MEP 4Gl ik 427 4= ) DMAPP
1 IPP AJ DLt — 20 A ik Je 5k B IR (FPP) Al
LT 5L~ R (GGPP), FPP 1 GGPP J2(E)-4,8-
TH%E-1,3,7-F = 4% (DMNT) HI (E,E)-4,8,12- = H

Bt HD73

dxrl

JE-1,3,7,11-F =R (TMTT) &R RTIA . 24K
T 53 BR—FAE ) R - AEL ) 52 31 R 2 ) R i AT
Jiip 36 s 23 K i DMINT A TMTT X 2645 % Pl
WmRAGY, BIEREEES, TR s
B AU, IR A 1 £ R A B A R,
B BRI P, GRS R TAEY)
DMNT #l TMTT & @48 b oes 2 e s
BUREREIR, JRHIX 2 MIEEEE AOK RS, (KA
FE 1 DMNT Al TMTT, B35 T KFEEHREK
Er T ARME S AR A, RSB T A ) 2 B AR A
F AT Rk 0 1) 25 AL UE B DMNT AT TMTT X
NS Ik R et LA B S VRS,
T K A R R 9 28 U S PR % A Bt T bk
v, (EHAE B SR 48 FPP il GGPP, 77
He X R W 514 B9 DMNT #1 TMTT, #] DL
R — R E B RERER SO | R R R
SR L T X Bt MEP iR A2 i 5 3
FENLTI BT, IRRHZIR AR IR, A ST
FIFZACH R AR A 7 R 1% 1) TR AR e
FEhd

3601 3602 3603 3604 HD73_3605 3606 3607 3608

Bt HD73

4101 4102

dxr2

4103 HD73_4104 41054106 4107 4108

dxr

Bs 168 ~((—— G

16580

5.
Figure 5.

16570 16560 BSU16550 16540 16530 16520

Bt 71 Bs ' dxr B R HK
The organization of the dxr gene in Bt and Bs.
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Transcription of dxrl is controlled by SigH in Bacillus
thuringiensis
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Abstract: [Objective] Terpenoids are widely present in various organisms and play key roles in all forms of life.
Two pathways have been found for the biosynthesis of terpenoids: the mevalonate (MVA) pathway and
2-methyl-D-erythritol-4-phosphate (MEP) pathway. 1-deoxy-D-xylulose-5-phosphate reductoisomerase (DXR) is a
key enzyme in the MEP pathway that catalyzes 1-deoxy-D-xylulose-5-phosphate to generate MEP. DXR is encoded
by a dxr gene in Bacillus subtilis, while two dxr genes (dxrl and dxr2) encode DXR in Bacillus thuringiensis (Bt).
To determine the mechanism of transcriptional regulation and the function of dxr gene, we analyzed the
transcriptional regulation of dxr/ gene and phenotype of dxr/ and dxr2 mutants of Bt HD73. [Methods]
Transcriptional start site was analyzed by 5’'RACE. Transcriptional activity of dxr/ promoter (Pdxr/) was analyzed
by promoter fusions with lacZ gene. dxrl and dxr2 mutants of Bt HD73 strain were constructed by homologous
recombination. Comparison of the CrylAc protein production was determined by protein quantitation. DXR
activity was determined by DXR detection kit. [Results] A G residue located 39 bp upstream from the dxr/ start
codon was identified. The transcriptional activity of Pdxr/ was sharply decreased in sigH mutant compared with
that in HD73 wild-type. Mutation of dxr/ or dxr2 has no significant differences on growth, sporulation efficiency
and CrylAc protein production. However, the DXR activity was decreased in the mutants. [Conclusion]

Transcription of dxr/ is controlled by SigH. Deletion of dxr genes influenced the activity of DXR.

Keywords: Bacillus thuringiensis, MEP pathway, DXR, dxr gene, transcriptional regulation
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