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Abstract: Objective To obatin the key enzymes of 1-deoxy-D-xylulose 5-phosphate synthase (DXS) in taxol biosynthetic pathway
from Taxus chinensis (TcDXS), and carry out the bioinformatics analysis, tissue profile, subcellular localization, and functional
complementation assay. Methods RACE technologies were used to obtain the full length cDNA of TcDXS for the bioinformatics
analysis. Semi-quantitative PCR was used to detect the gene expression levels in different parts of 7. chinensis. The localization and
function of TcDXS were carried out by subcellular localization and functional complementation assay. Results The full-length cDNA
of TcDXS was 3 031 bp containing a coding sequence of 2 229 bp encoding a 742-amino-acid residues which was predicted to have a
molecular weight of 79 400 and an isoelectric point of 7.99. The qRT-PCR results showed that the highest expression level of TcDXS
was detected in petioles and followed by leaves and barks. However, the expression of TcDXS was very low in roots and stems. What’s
more, functional complementation assay results showed that the E. coli, co-transformed with PAC-BETA and pTrcTcDXS, was
changed to orange. Conclusion TcDXS was considered to play an essential role in the control of taxol biosynthesis and provided a target for

the metabolic engineering of taxol production and plant molecular breeding in 7. chinensis.
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verification

B EENIIEAN L —, IR
PR EH Mg, (HRREEEFERBAGE
J& Taxus L. tY), WV G4 T wallichiana
zucc. ARIACLLEAZ T cuspidata Sieb. et Zuce.« =F
21542 T. yunnanensis Cheng et L. K. Fu fllpg 545
1% T. chinensis Rehd. var. mairei Lemee et Levl.. 2L 5.
AR B ARG, @I AL S A2 B3R
A2 B e A BR T ELHE ) % IR ™ &,
[ R4 S B AR B R — R
= 2 ] i,

BEENEY G RERT 3 M B . B2
K& iE AR & RGBS S0 SR AR IR
(isopentenyl pyrophosphate, IPP) Al H 34 P 2%
AR (dimethylallyl pyrophosphate, DMAPP) H]
A HOR A LR A4 ) L2 fE B IR A
(geranylgeranyl diphosphate synthase, GGPPS) {4,
214y 20 WEHE RNV AL 10-5 BB RS 1
( 10-deacetylbaccatin 11T, 10-DAB) B¢ 5 III
(Baccatin 11D, X258 RZEY: et
B RZIEE 13 fkJE 1 b & ORIk 7 22 2
BREED) . MEP 3241 MVP B2 #8 N SR B
£ AR AT A IPP A1 DMAPPY, {HJE MEP 3422
FrFsfsdr, T MVP @i TRt . EE e
WEERTAR R MEP @42 A 7 AP IR, Hrb 1-
JIt A8 -D-A B B -5-1 B2 & i (1-deoxy-D-xylulose
5-phosphate synthase, DXS) F& AL I [ B A2 56
— PR R, DXS T8 45 1) B A o 2 e I i
& TPP HHERE, AT I AE Y FIH) AU =1 LA K
IRGARUR =4, WIERIZRE. RiAE MR VB FIrt
5

H i1 2 MKW Escherichia coli Csatellani
et Chalmers. YE#fif Monarda fistulosa L.« &HH
Capsicum annuum L.« Tl Lycopersicon esculentum
Mill. FI3NEIIF Arabidopsis thaliana L. Heynh %55
FER| DXS, MR T AR Ginkgo biloba
L.. B ¥ Pinus kesiva Royle ex Gord. var.
langbianensis (A. Chev.) Gaussen FIt3E =42 Picea
sitchensis (Bong) Carr ") DXS # g ik, Ase
WA G wbE T DXS B, fr iz
HAFRFAE S, FER AT DI RESE, N
BB A RIS TR AP it R A

1w

LR S i RN e T S e A E 51 L
BRI 5 47 Ao AT, K FAAE 1) 3 BRLL A/ E AT RL
ZEPUTAR =B 22 /N AR e N TS Taxus
chinensis Rehd. var. mairei Lemee et Levl.. ¥ F§ 415
BRI, WS BB AL AR ]
RANZE, BENREEZ LM CGERE) FIXT L AR
CEMARD, BEARCREE RN () Rt Bz fr -
W AR D, DA RII IR K o SR AR
JEERAELR, —70 CA7%
2 Hik
2.1 5 RNA BY$2EUHN cDNA HI&E R

i TIANGEN RNA Plant Buffer &7 & $2H
RNA, 4500 Hdk1745:/E . F TaKaRa RNA
PCR Kit (AMV) X7l &7 R 5%, %4 RNaseH
B A T F S cDNA TR A
2.2 FEHLEF DXS (TeDXS) EEMTEE

A 3 1 E A HERE Bl (NCBD
I uh F % Catharanthus roseus L. G. Don. 4R
5. & 25 Stevia rebaudiana Bertoni T 18 Artemisia
annua L.« LFE I ARG B S0 FRE] DXS 4]
IR H TR 5, AR LEXE IS I AR sy X8k, W0
FE BRI 519 TeDXS-core-F A1 TcDXS-core-R
(£ 1, LL“2.17 T cDNA NBR, 3IFH
OB, HARERZ O R Bkt TeDXS 2B 57 Al
3G (R D

I BD SMART RACE Advantage 2 PCR Kit
(Clontech 2~ ], 3 ED#EAT TeDXS %A [#) 5°-RACE
2RYHE, B LIRY AR 10XBD Advantage 2
PCR buffer, 5 uL; dNTP Mix (10 mmol/L) 1 pL;
50 XBD Advantage 2 Polymerase Mix 1 uL; UPM, 5
uL; 5’-RACE Ready cDNA 2.5 pL; TcDXS FE[X]
5'-1, 1 uL; PCR-Grade H,0 34.5 pL; SMAF 50 plL.
P4t 25X (94 "C.30s, 68 C.30s, 72 C.
3min). 5 2 P HEIR R 10 X BD Advantage 2 PCR
buffer, 5 puL; dNTP Mix (10 mmol/L each), 1 pL;
50 XBD Advantage 2 Polymerase Mix 1 pL; NUP 1
uL; —¥" PCR P=¥)#ikE 50 59 1 uL; TeDXS & A
5°-2 1 uL; PCR-Grade H,O 40 pL; HAKFR 50 pL.
P LAt 25X (94 C. 305, 68 C. 30s, 72 C.
3min) —72 C. 10 min.
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Table 1 Used primers
CILVEA S FH (5°—3%) P&
TeDXS-core-F TGGGATGT (A/T/G) GGCCA (T/C) CAG (G/T) CATATC o
TeDXS-core-R CATGTG (C/A) A (T/A) (C/G) A (G/T) (T/C) TC (G/A) GCCTCATCA
TcDXS 3°-1 GCTTGCCACAGAAGGATTGAAACCA 3’RACE
TcDXS 3°-2 GATCAGGTCGTTCATGATGTTGATC
3 Sites-Adaptor Primer CTGATCTAGAGGTACCGGATC
TeDXS 5°-1 ATCTCTTCCTGCTGCCATACCAAGGG 5 RACE
TeDXS 5°-2 AGCGCGCTTGGGGAAACCAGCTATA
UPM CTAATACGACTCACTATAGGGCAAGCAGTGGTATCAACGCAGAGT
NUP AAGCAGTGGTATCAACGCAGAGT
TeDXS-full-F ATATTCAGTCCTTTTCCTGGTTGC TLRE
TeDXS-full-R TAACCTTTAAATATAAGGAATATTGTTGC
18 S-F CAGATACCGTCCTAGTCTCAAC qRT-PCR
18 S-R CAGCCTTGCGACCATACTC
TeDXS-qrt-F TTCCTTGCCTACTGCTACTGTC
TeDXS-qrt-R GTGTAATATCCTTGGCTGCTTCTC
TeDXS-fun-F AGGATCCATGGCAGCAACAATAGGAATGGGTT Thfe AT
TeDXS-fun-R GGACTAGTGCAAAGTTATTGGAGATCAAAAGCAG
TcDXS-TP-F GGTACCATGGCAGCAGCAATGG V240 i 5 A7
TeDXS-TP-R GGATCCAGACACAATCCCATGCTTTC

QI AL A
The restriction sites were underlined

%8 TaKaRa 3’-Full RACE Core Set [#Jii B4
HEAT TcDXS £ [K ) 3°-RACE HUSY 1, 251K
P AR 5 1%E cDNA1uL; 10XPCR buffer 2.5
uL; MgCl, (25 mmol/L) 1.5 pL; ddH,O 18.75 pL;
TaKaRa EX TaqTM 0.25 pL; TcDXS [ 3-1 (20
umol/L) 0.5 uL; 3Sites-Adaptor Primer (20 umol/L)
0.5 uL; SRR 50 uL. P& AF: 94 C. 3 min,
30X (94 C. 30s, 60 C. 30s, 72 ‘C. 1 min) —
72 ‘C. 10 min. 252 XY IGHKR: —F PCR )
FikE 50 {5 1 pL; 10XPCR buffer 5 pL; MgCl,
(25 mmol/L) 3 pL; dNTP (10 mmol/L) 1 pL;
ddH,O 38.75 pL; TaKaRa EX TaqTM 0.25 uL;
TeDXS £ [K 3-2 (20 pumol/L) 0.5 uL; 3
Sites-Adaptor Primer (20 umol/L) 0.5 uL; SAAFH
50 uL. ¥ 16441F 94 “C. 3 min, 30X (94 ‘C. 30
s, 58 C. 30s, 72 C. I min) —72 C. 10 min.

¥ TcDXS [ 5°%#i A1 3°%% RACE P94 iz a]
W E &S] pMDI19-T #ifk L, FFMF. 7 Vector
NTI Suite 8.0 ¥ 3°-RACE. 5’-RACE FI#Z 0 Fi B i)
AP, RT3 TcDXS EE B TFEKFS]. #Eit
Wit TeDXS FER 2K 75514 TeDXS-full-F Fl

TeDXS-full-R (3 1), LA cDNA J##R, 347 PCR
P18, AR R ERE] pMD19-T 84k, Jf
D Fr 3 31E o
23 EMERFESN

A Vector NTI Suite 8.0 F T Fililll TeDXS &
DAL (1 FF B B2 HE. CORFD, [l Y54 He X i NCBI
{E2E Blastn Chttp://www.ncbi.nlm.nih.gov/blast/) .
TcDXS fif HI £ & £ W 5 B % o
( http://bip.weizmann.ac.il/ ) , H — 2% 45 ¥ B
SOMPA #R AT, = 4 &5 #4 /2 3 T [A) Y 22
(Swiss-Model) ##37.. H MEGA 4.2 ¥ 24
T,
2.4 TcDXS HEERHELARILIE

KH 2 kAT ROt E & PCR (gRT-PCR) £
M. 55 1 25, 4% TaKaRa RNA PCR Kit(AMV) Ver.3.0
WA B R R T LA AR AR ZE,
ZEy W, EI . AR AT BB RNA S
3, 1321 cDNA 2 —8EEJy gRT-PCR A il A5
o RFEFARZ: MgCl,2 uL; 10X RT Buffer 1 pL;
RNase Free dH,O 3.75 pL; dNTP Mixture 1 pL;
RNase Inhibitor 0.25 pL; AMV Reverse Transcriptase
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0.5 uL; Oligo dT-Adaptor Primer 0.5 pL; #f/h RNA
1 pl; BARFL 10 pL. ¥4 45 CL 30
min—>99 C. 5min—>5 C. 5 min.

20, mEEAYAF SYBR Premix
ExTaq"™ i7f# (TaKaRa, Ki&) Wi, LI
1 1331 cDNA SE—4E N, AT Becon
designer ¥t TcDXS %A qRT-PCR 5|4
TeDXS-qrt-R F1 TeDXS-qrt-R (£ 1, 7 #=9K
N 125bp), LA 18 STRNA (B WEE 1) 1EN
NS (KN 121 bp), HREEE PCR
1% 1Q5 (3£[H Bio-Rad A F]) HHATEM. ¥ 1tk R
4 SYBR Premix ExTaqTM, 10 uL; 5471 0.8 uL;
51412 0.8 uL; cDNA #tR 1.6 pL: ddH,0 6.8 pL;
AR 20 pL. BNRMNER 3 K, BIEA IR
R, SEIGE A 3 K. K2k 95 C. 305,
40X (95 ‘C. 155, 56 C. 155, 68 C. 20s),
WG TR 3 H: 95 C. 15's, #RJF 60~
95 CHHIIHE, HidFE 20 min. A4
TcDXS F [ FRIA 7
2.5 T4AREENL TeDXS E &

R 4 TargetP ( http://www.cbs.dtu.dk/services/
TargetP/ ) LA & SignalP ( http:/www.cbs.dtu.dk/
services/SignalP/) 734t TeDXS & [K ) A 4% 12 Ik )
R4 (¢TP). G Kpnl A1 BamHI B YIA7 5 K 5]
M1 (£ 1) TiE— BRI 63 NMEIERRIN R AREE ik
HF 51 (cTP), ¥ cTP ##i X pCAMBIA1300-GFP 1,
R pCAMBIA 1300-TP-GFP . ### Yoo 25131573k
R A AR, K pCAMBIA1300-TP-GFP Al
pCAMBIAI1300-GFP (XJHE) 7331 5 AR J5 A=
25 CiR¥ 14h, H ZEISS LSM700 %% R A s
AL, 43 BIEAE KA 488 nm Al 555 nm HIEUR
IR AL R GFP 2344
2.6 TcDXS IfgE B 4 SLis

K # A7 MEP &%, 7] L& B IPP ATl
DMAPP, {H2 NG B-THE b, B AKX
PR B 2R IR 2 ARG T3] B-EHEE N RIAEME
B M 2 ANETR 5> IPP 1 DMAPP #| B-if]
B NRIEA 5 PR, TRIETECCIKE R crtl
M REMEAL M N E T MA R B FMARMN 2 DR
o XI5 72 USRI 4K SRR T K S B T Y A
HE Ay I AR B R A R AR K] ( geranylgeranyl
diphosphate synthase gene, crtE), J\ZEH ML HK
& Bl (phytoene synthase gene, crtB). J\&3%

HHLL R ML AR (phytoene desaturase gene, crtl)
AL Z MRS (lycopene cyclase, crtY) 4 4
SR 2] — AN ki, BI pAC-BETA Fiki. ¥
KL AN KRG, T UEA KK ERE
B-tHE &, KM EEEAS EMGE GO, &
FHMEEITH pTrcAtIPI FiRiT LL5 pAC-BETA
AL KA, 77 p-TAE M &, MK
T B BAE 2 A B (1 07 B

533 H BamHl 5 Spel BEVIAL 5141514
(£ 1) TWHEAF TcDXS #K, FH TeDXS [
B e pTrcAtPI Jii ki b AtIPI % K, JE H
pTrcTeDXS Jifi ki, H Ak J7 3% 2 W % 75 4 PRI
Cunningham 25" 75 %
3 HBR55%
3.1 TcDXS EEHRERENERFES
3.1.1 TeDXS #RwfE L TeDXS 2K cDNA
fE R, H — X 514 ( F-TcDXS-core Al
R-TcDXS-core, # 1) BIHLFEFER|—> 1197 bp [
cDNA B, MIF /G BLAST 45 5r, X—Fh5
HAh CAHRIET BT DXS ZRH IR & AR
P, RIS Zl i AIE S TeDXS FE A% O H B o
FEF ), i85 5°-RACE F1 3°-RACE #3.3]—/~ 1 129 bp
5 Al—~ 872 bp 3’¥ii. F TeDXS 2 H 4K 7515
) TeDXS-full-F Al TecDXS-full-R 72 /%753 TcDXS &
R, RN FEIEs A TeDXS FEK 4K
FPol. 28Rl A TeDXS K 4K 7512 3 031 bp
(E 1-A), 45 2229 bp () ORF, #4772 1 129
bp K 5’ IEGRALIX F 872 bp & F polyA B 3°9E
Zifig X . TeDXS & 742 MEIERR, 50 ThiE
979400, AL HIERAFRIN K pL A 7.9
3.1.2 TcDXS At DXS &FEBF 5% HEEL
X ZEEXTEREY TcDXS RAIERFH 5K
AL DXS @RI T BA 69%—F P, FHLE N
80.9%; [FARTSHHLLINA 74.8% Uik, FHALME N
84.7% (Kl 2). fEFTH DXS H, BA EEINEIE
FH 1 0 74 38 30 A T 2 5 N g (& 2 A
LoD, BN R Re AL AL His: A
T FE R 45 & 18 (TPP-Binding site, 55 1 4MF
%2 MERES) M DXS M oarE i F
DRAG (%5 3 MEH#4) U7,
3.1.3 TcDXS RGUWM T HEESERER, K
A 2SR DXS, TR 3 AN K #% (bootstrap
100%32FF%, BER 1000 %, K 3D, MAEWIEES
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Marker TcDX

Domain 1

Domain 11

A-TcDXS FEF 14K cDNA #7314, B-TcDXS [ 3D £5#4; R HIREFR o iBiE, FVRIE O mkRoR -, FKGAREREEN S T
3G MG, g0, WOIOR, REERYSRARECRR

A-full-length cDNA of TcDXS, B-3D structure of TcDXS; o-helix, B-sheet and random coil were showed in red (column-shaped), wathet blue (arrow
plate-shaped) and grey (rope-shaped), respectively; Three domains of one monomer were colored blue, green, and yellow, TPP-binding-site were showed
in navy blue

E 1 TcDXS EE /£ cDNA # #5750 TcDXS #J 3D £544
Fig.1 Full-length cDNA and 3D structure of TcDXS

o1 180
PEETF (Y14333) 86 : VGG YPHKT
KAF{E (CAA09804) 61 i freiik i

Y PHE
Y PHE L

VAR 87
=42 (ABS50519) 82

TSR (AIY22671) 82 Hs6 I 1 ; SHLGGS!GYND. [ YPHK 1
Kkt # (BAB33897) KESLPK VSRS GHRS6LGTHEL (DVGHOYPHET
A (AAS89341) 1 ; GVEL APED] UGHORYPHET
3 (AJ429232) E i i A (GHASYPHKT
i (AAD38941) & | : v \PQURIRNDVGHOSYPIHKT
PAETE (AJ430047) ) | ! R ; | GAVEL JORIEHDVGHASYPHKT
HTF (Y14333) TeRRG - & Al Tl —

KL (CAA09804) TCRRS . S I 1cocaliac

FJTALER ToRRS MISBIROTSGRAGH ssT8ISARIGHA g 1GDGANTAGRANE

WM =42 (ABS50519) TGRRS] LAGEH HSSTS 1 SAGLCA! s TCOGANTACAANE

B (AIY22671) TGRRS) SGLAGF HSSTR15AGLG KRE IGOGANTAGRAYE

KIHFFH (BAB33897) ; <GGRHPF LsveHsSTRIS i : ACuABEAMN

A (AAS89341) ; NGLEGH SSTRIS TGOGANTA

4 (AJ429232) 16 3 : ] SAGLG VY 1GOGANT AGH

FEhli (AAD38941) TG ; ; : sAGlG VY 1GDGANTAGR.

PEHE S (AJ430047) L8er d

RTT (Y14333)
KAF{E (CAA09804)

MG

=42 (ABS50519)
TR (AIY22671)
KIGFF# (BAB33897)
AT (AAS89341)
A (AJ429232)
i (AAD38941)
PEHETE (AJ430047)

LR

WEIT (Y14333) 446 FPEREFOVET AEQHAVTFAAGLABEGEKPEEA 1Y SEFlaREY DOV - -DV
KARE (CAA09804) 421 W FPOREFDVE T AEQHAVTFAAGLATEGLKPREA 1YSSF DgVH--DV
W LLAS 447 REFDVGIALQHAVTFAAGLATEGLKPREA Ty SEFLGREVIQVE- DV
WM =42 (ABS50519) 442 v FPEREFDVE T AEQHAVTFAAGLATEGEKPEEA | YSEF Yoy - -0V
T (AIY22671) 442 GGG -REFDVRTAEQUAVTFAAGLATEGEKPREA 1 vSRF YogvEH--DV
KIGFF# (BAB33897) 344  parrcEGHVERS BRFPORYFDVRTAEQUAVTFAAGLA 1GGYRP 1VATYSEFRQRAYDQVEN--DVA
AT (AAS89341) 419 vt Tc LN KR QRAY DY BHDY IV
% (AJ429232) 423

Al
i (AAD38941) 423
PERE RS (AJ430047) 421 v

FOVBIAEQHAVTFAAGLABBGIKPEBA 1 v S8F

FOVG I AEGHAVTFAAGLAGEGLKPREA 1 vSSillarAYDQvi-—DV
|-'|;v|[M:mavn-u\mu @n‘ ﬂﬂm -1
FDVBIAEGHAVTFAAG {PEGATVSSFLORRYDGVA-—DV
R BERAR T R AR AL B R BT FORR (U 5 HAM GRS IR R B IR A G 53R DXS A M B IR 45 &4k
G 1 AFIEE 2 ME) F1 DXS IFRGUEAEIR AT DRAG (58 3 MEF ) FAEAR R

Identical amino acids were showed in white with black background, conserved amino acids were showed in black with gray background, other amino

acids were showed in black with white background. Red frame represented TPP-Binding sites (the first and second red frames) and fingerprint amino
acid motif DRAG (the third red frame)

B2 SkBEARE4IH DXS SEEFTIZ ELEER

Fig.2 Multiple alignments of amino acid sequence of DXS form different species
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KR Z42 ABS50519

_{

JIPR ATY22671
KA1 CAA09804
,—%f‘df AAS89341
F i AAD38941
A CAA07554 b
REEHE P73067
——— BT NP_439591 |c

ik%ﬁ BAB33897

a-fH¥) DXS b-#K DXS c-4iE DXS
a-DXS from plants b-DXS from alga c¢-DXS from bacterium

3 DXS o FRGHEMH
Fig. 3 Phylogentic relationship of DXS from different

plants

DXS (FE 3 ) ¢ 4 iR+ 1) DXS #1Lr
i ] 6 TeDXS 7EREAA 1 A A ) H ) DXS
AR, mHERRTFHEY T —R, BEIAE
12 DXS BB L TP DXS BHEEE R, XM
ST HERNA SR E A SR AL T 5 A —
AMEE
3.1.4 TcDXS = Zi g5t i &5 5k
TcDXS 145 39.08%H o-M2jiE, 14.82%FH LM%,
7.14%H) B-FEA L 38.95%ITE MG . Kt o-
B2 F S M TeDXS I E Mgk oot:, i
HEERN B A A T3 A R g e
3.1.5 TcDXS =& MEBERE H,
TeDXS AR FF i DXS — 32, 2y 2 AN gk
FATHESIIE L — A, AN AR L 3 N4y
BTG I 1D ANEHEAL A (E 1-B). FANEER
W AAEE B e, B-FEM, ER: 3 AN
FIERRIEO T HIEEALA, HAFK Asn F1 Met
S TS A S 1% A R A A H AR R
1) TPP 25417 &5 (TPP-binding site).
3.2 TcDXS HEEBLAFIEIEN

I3 LR 7 LG AZ 8 ANASRIFBAL I RNA %
KA cDNA SRR, LL 18 S NN SEER, X
TeDXS FEFTEA R A AR s AT 704
ZERLRH: TeDXS FERfEFAR. MR, 2. &0,
. ZHAE SRR R 8 AN A
ANFEIFREEILIE (B 4), Hrh b i e ik 8
1, AR R IR B IR, AR AN A
(iR BB LRI ZE R, AR RIS B K.

~
1

TcDXS HX Rk FE
38 w

—_
1

TR MR =

EN G A ST R

4 TcDXS AFERHGLASHAERERREE
Fig. 4 Tissue profile of TcDXS

Hrf TeDXS FEEFEMAR. M W RIA R S
FARFFEE mARAZE Rk &, R TeDXS
RFIE SRR E A & Z TR,
3.3 TeDXS T 4MAaARER

TargetP ) HT %W, TcDXS 7E N 5 X 54 63 4~
IERA R IE K>, X5 DXS 251 MEP
AR KA TR A LR AR &P R T HiE TeDXS
e RIFRR 1 B ARG b A A D Re ) BARER A, A
BT SR EER F TeDXS A il & Rk sk,
R MR R AR AR, SRAT AR R, SRR
FeEE AR 488 nm IR R oA g .
XTI GFP 25 s AL U RE, AT £ 24 Jf 53 R 248 Ff A%
R RE LS BT ISR (08 65 5. TRV 488
nm (AR, %Kik pCAMBIA1300-TP-GEP 1)/
B AR AR ARSI B SRt (BT 5-A), TESEKN
555 nm BURKIG T, WSS BN AL J5 AR 5T A - SRR 1)
MELL it 3Rt (B 5-B), KK A 488 nm Al
555 nm WAL FEGEME S (B 5-C), PtE
RAE SR/ 6 € A5 SR 1S SHRHIE, B TeDXS
fE=q S P et VARl §= 3N N
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5 um

A-488 nm U T TeDXS-GFP (48585 B-555 nm U0 T
MR E R RN C-A R B EIREE, 1€ A, B. CEdHiz
JUHRAE 5 pm

A-confocal microscope images of TcDXS-GFP fluorescence at 488
nm B-chlorophyll autofluorescence at 555 nm C-merged images
for A and B, bars in A, B, and C indicated 5 pm

5 TcDXS-GFP B9 4RAfE i

Fig.5 Subcellular localization of TcDXS-GFP

EXPU R 77 5 BRI AT PLAE KA XL1-Blue +
pPAC-BETA+pTre I HTAA LM MEP 4%
(RFERI I gmASHE, R BEAEAR/K E3RIE -2 &
HESERTFLE, HRAHEN B-HE MRAE
%, M, XL1-Blue. XL1-Blue + pAC-BETA .
XL1-Blue+pTre-TeDXS NIARELEX S 775 FAEK
(K 6), EW] T i3k TeDXS HA DXS [HIZhRE.

6 TcDXS EFE IHAEIEIIE

Fig. 6 Functional verification assay of TeDXS
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