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Abstract: The xylose synthase UAXS gene is a key nucleoside carbohydrate synthase in regulating the de-
carboxylation of UDP-D-glucuronic acid in the cell wall to produce UDP-D-xylose / apigenin, which is im-
portant for the stable synthesis and transformation of polysaccharide from plant cell wall. In this study,the
intermediate sequence of xylose synthase gene UAXS was selected from the transcriptome of Chinese fir,a
xylose synthase gene CIUAXS2 was cloned from Chinese fir cDNA by RT-PCR and RACE techniques. The
results showed that the full-length CIUAXS2 gene was 1 753 bp,containing an open reading frame of 1 158
bp,encoding a protein with a length of 386 amino acid residues. Its protein molecular formula was C,g55 Hsoss
Ns2i Os75Sye with a molecular weight of 43. 90 ku,and a isoelectric point of 5. 60. The CIUAXS2 gene is a
hydrophilic protein with no signal peptide domain,encoding a suspected transmembrane domains. The anal-

ysis of protein two level structure showed that the main skeleton of the protein was loop ring and alpha he-
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lix,and subcellular localization was predicted in cytoplasm. Through comparative analysis, we found that
the CIUAXS2 gene belonged to the UAXS family gene, encoding a UDP-D-Apiose/ UDP-D-Xylose syn-
thase 2 (UAXS2) xylose protein. Phylogenetic tree analysis showed that CIlUAXS2 gene’s amino acid se-

quence similarity between Amborella trichopoda and Theobroma cacao reached 85% and 86% ,and the ami-

no acid sequence similarity of Arabidopsisthaliana ,Vitis vini fera and Populus trichocar pa was 84 %. Real

time quantitative PCR results showed that the CIUAXS2 gene was expressed in Chinese fir root,stem and

leaf, while the expression was the highest in one year old Chinese fir stem. The CIUAXS2 gene relative ex-

pression level was no significant difference in the stems of different Chinese fir clones,but there was a cer-

tain difference in the expression level of CIUAXS2 gene in roots and leaves.

Key words: Cunninghamia lanceolata ; CIUAXS2; xylose synthase; gene cloning; expression analysis
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Table 1 PCR reaction program

[dd TR 5 e f]
AL P 94°C 2 min

A PR JC-FE (35 MEFR) 94°C 30 s—55°C 30 s—72°C 2 min
I i 72°C 10 min
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Table 2 Full length cloned primer sequence

2| ¥ % Bk JF3 (5" to 3
A415F ATGGCGAGCAGAATGGATC
A415R TCAGCTTGATGCAGTTGATTG
5'RACE-1 ATTACCGTGTGTTGGG
5'RACE-2 GCATCAATCTCTCGCACA
5'RACE-3 AGACCCAATGAAACCCCC
3'RACE-1 GATAGTGACAAGCGAATACCAGACATGA
3'RACE-2 AAACCTCTTTGTCGGATCTGCTTGA
AAP GGCCACGCGTCGACTAGTACGGGIIGGGI-
1IGGGIIG
AUAP GGCCACGCGTCGACTAGTAC

AAGCAGTGGTATCAACGCAGACTAC (T)

3'CDS primer A 30 V N

CTAATACGACTCACTATAGGGC AAG-

UrM CAGTGGTATCAACGCAGAGT
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Fig. 1
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Cunninghamia lanceolata CLUAXS?2 gene's agarose gel electrophoresis (a:conserved sequence ¢cDNA;b:5' RACE;c:3'RACE)
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Fig. 2 Hydrophilic / hydrophobic curves of CIUAXS2 gene
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Fig. 3 Analysis and prediction of signal peptide of CIUAXS2 gene
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i 7E 2 B SWISS-MODEL il CIUAXS?2 3 A
St I = Ak (R 6) L & PRH % R Y
FE =g I IE IR E R Loop 3. H CIUAXS?

B gt 2R R AR 8 S TT BE A B BB AL
7 248 L A7 T 0 s o T A LB T R A
Hid R CIUAXS2 JEN 9% A B A 4 A>T ig
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Fig. 4 Analysis and prediction of phosphorylation sites
of CIUAXS?2 gene
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Fig.5 Transmembrane domain prediction of CZUAXS2 gene

6 CIUAXS2 EEHRBEA=HREHE

Fig. 6 Three level structure map of coding protein

of CIUAXS?2 gene
2.2.4 CIUAXS2 A R%&Za FIRRESH
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UAXS 47 2 SR 2 )7 9] L XF, I 44 # 3 48 ik fb )
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020110718. 1; ¥ ¥ AOGT75416. 1; JGilHE XP_006851788. 1,

7 CIUAXS: EERG X EH LR
Fig. 7 Phylogenetic tree of CIUAXS2 gene

2.3 CIUAXS2 BERARFERREDH

K 52 B 5 o a2 & PCR Kzl CLUAXS2 3k [
TERAK 45 .25 5 .32 S 0 R SR F£IR
B R R AZ AR CIUAXS2 BRI AE HAR (ZE 5t
Yl Rk, Ho CLUAXS2 B 7E 25 v (1 A X 3% K
e (E 9, CIUAXS2 £:/AE 4 5/ 32 5K
- ) A R 2 38 B R T AR AR TP A X 3Gk A 7E
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THRZETMMEN RIEAEAFAEREER (P>
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X R B RS ER K 32 5 4 5 J0 M R AR A
FIkBAEAE % 25 F (P<<0. 05); CIUAXS2 £ M 7E
AR 32 5 TR PR H RSB ESHEL K 25
SAS RPN RS RFAER EER
(P<C0.05) , XA e 5 A2 AR To 1k & B K BE S 38 &
A O B AR I MEAS TR OG

3 Z 5tk
UAXS S04k 4 7 7 i AL UDP-% 45 B 2

A i UDP-ACBE AT UDP- 38 15 i XUE fE i, FE 45 4
FIVL)RE (14 56 B M XA ) 4 N AR L S W 1) 5 1 3
e S i 0 2 AR R R Y. DL UDP-4 4 B R
(UDP-D-GlcA) N JEW . in Z i NAD™ , UAXS 1]
DI UDP-4 % [ B2 5% Ak il UDP- K8 5 [m] B o 76
UAXSAERT o 38 2o B 52 Sz 7 5 ik i 42 5158 HE 51
JiE ) UDP-4 43 1 1R 5% 1k UDP-AHE 19 B2 i v [A]
BFA UDP-7 3l 5= A . s W ik o9 AR i) & B A1
VE A I R SERE e AR (Betula) W AR BE i & b 4
TR R R 3020 Db L AR —SE A AR Y Y
FRENI<9Y s UDP-J7 328 W2 A 7E = 45 4l 4 40
BE TP AEAE 957 DL SRS ool . AR R A K v
J5 A PCR EAR  MAZ AR e B 3-AR T 1 A i A2
K ABES R H BN CIUAXS2. 4045 1 643 bp
4K cDNA 75, H A48 1 158 bp (% FF 5 ] 352
HE . 2R CLUAXS2 J K i fith i) AME & iU 25 H 45
Fithy 43.5 ku, 5O RIE W EIR T EF B Oc-
UAXS1/2 ) 44.1.43. 9 ku 8L, A [ F 577 #1535
I ALAXS1 /2, CLUAXS 2 3% PR 4 18 1) 2 1 1%



88

P b b2 B 2 41

33 %

:\'[E.U.r‘_\sl
HbUAXS1
SiJAXSZ
SoUAXSZ
SluAaxsz
StUAXS
TclJAXS2
PallAXSZ
PpUAXS2Z
CeUAxs2
AdUAXKSZ
VvUAXS
AcUAXSZ
SpUAS
AfUAXSZ
CIUAX
Consensus

AraNS1
ArAXS2
BnAXS2
PLAXS1
MeUAXS2
HbUAXS1
SiUAxsz
SolJAXS2
SIUAXSZ
StUAXS
TcUAXSZ
PallAXS2
PpUAXSZ
CcUAXSZ
AdUAKSZ
VvUAXS
AcUAXS2
SpUAS
AtIAXS2
CIUAXS2
Congensus

FL-L\El
MeUAXSZ
HbUAXS1
SiUAxXs2
SolUAXSZ
SIUAXS2
StUAXS
TclUAXS2
PallAXS2
PpUAXS2
Ccliaxsz
AdUAXSZ
VvUAXS
AcUAXSZ
SpUAS
AtUAXSZ
CIUAXSZ
Consensus

ALAKS1

"[eTL—\S'J
HbTL-VSl

Pp”nA57
CcUAXSZ
AdAUAXSZ
VvUAXS
AcUAXSZ
SpUAS
AtUAKS2
CIUAXS2
Cohsensus

Bl e e

el e e

C1o T
R 0

B = et e et e e e e

ikp ticnigaggfigshl ceklm ethk\lQlE\\tJEk 11«1’119;; i knadl

KR|LI[EFSTCEVYGE
WKR|LI[HFSTCEVYGK

JWEER|LI I-FSTFEV& GEK
KR[LIEFSTCEVYGK
VKR (LIIEFSTCEVYGE
QKR |LI[EFSTCEVYGE

3
G
G
ifgpiekqruwsyacakglierliyaegaengl eftivrpf nwi gpradfi pgi dgpsegvprvlacfsnnllrreplklv

== S R S R P P Sy P R |

[P oy e R

9
9
9
9
9
9
9
9
9
9
155
9
)
9
9
9
9
9
9
B

WO O

R

R R

el el el el el el el el
~1

o o ]
[ S P R e ]

(RIS o R RS R R

c

=]

d= LA LT LT LA LA LA L LT BA LA LA L LA LA L UL

L O o T T o o S I O O Y O 6 U %

MO O L B G B LA



5 330 ik B AZARARBE G UL R CLUAXS2 14 K 58 e 55 40 #r 89

ArAXS1
AtAYS2
BnAXS2
PLAXS1
MeUAXS2
HbUAXS1
SiUAXS2
SoUAXSZ
SIUAXSZ
StUAXS
TclUAXSZ
Pall4Xs2
PpUAXSZ
CcUAXSZ
AdUAXSZ
VwUAXS
AcUAXSZ
SpUAS
AfUAXSZ
CIUAXSZ
Consensus

[ [AIEA'LP-I:[‘J KEANG:
dai eavll p rangh

AtAXS1
AtAXS?Z
BnAXs2
PLAXS1
MelIAXSZ
HhUAXS1
SiUAXS2
SollAXSZ
SIUAXSZ
SEUAXS
TcUAXS2Z
PallAXS2
PpUAXS2
CclAXSZ
AAUAXSZ
VWUAXS
AcUAXSZ
SpUAS
AtUAXS2
CIUAXS2

GYCLSCKR|PCMTI|IEDG L v R TR CL LR TLTY G

333
333
334
333
333
332
331
332
330
330
395
333
333
331
331
332
333
336
334
329
KETSKEVAS. 389
KATSKEVAS. 389
KATSKPVAS. 390
KVMSCOPTTS. 389
KB15BSS8S 390
KA1 ARPTCS. 388
KATSKPVES. 387
A1 SKEVAS. 3688
CANSHTTAN. 386
CAMSHTTAR. 3B6
RSLARFTAS. 451
KE15ASATS 390
KAI SCASATS 390
KvI AREVAE. 387
KVI AKPVAS. 387
B1 AKPVAS. 388
RVLARBABSC 390
EETARPVATS 393
RALARBVASS 391
AMSCSTASS 386

Consensus  gyddsdkripdntii m‘b_l gunpkt slwdllestl tyghr tyaeaikka skpvas

8 CIUAXS2 EEFBEERFT
Fig. 8 Coded amino acid sequence of CIUAXS?2 gene

1.07 e
1.06 F O R Oz M\

a

1.05 F
1.04 a
1.03 + b a
1.02 + b a
1ol f @ a
1.00 |
0.99 b
0.98
0.97 b
0.96 . .

325 255 G

a
4
S < I AL 0 o L S 7D 5 B 4 47 12 8% 2% 5 (P<00. 05)
AH ] 7 B R RAFAE 35 22 5% (P>>0.05) .
B9 CIUAXS2 EREABEARELAPHNENRIEE
Fig. 9 Expression analysis of CIUAXS2 genes in different
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