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Study on pinosylvin synthase (PS) gene expression in needles of Pinus massoniana by RNA in situ
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Abstract: Using pinosylvin synthase (PS) gene of Pinus massoniana Lamb. as a template, synthesize
DIG-labeled antisense RNA full-length and special fragment probes by in vitro transcription with RNA
polymerases. To study expression characteristics of PS gene within P. massoniana needles and regulation
characteristics of outside induction factors to PS gene expression, two probes prepared were utilized to
hybridize with paraffin sections of needles tissue of P. massoniana. The result revealed that PS gene
transcripts were predominant in phloem within needles. In addition, the PS gene transcription level was
obviously improved by treating with yeast extract and UV radiation.
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1.1 ##

LI RAREF A 4h il CR A ML) REEER
R TUIRF  S1R IR 5 A T A 4 R ST B R s R
EAWIHE(PS) cDNA fALRE (1 250 b,
GenBank : DQ647828), #{& pBluescript IT KS( +)
(2 961bp) KB & BT TR B & BRI ; K
JHFEE E. coli IM109 A SLH AR
1.2 HiE
1.2.1 SZBRHHGEZ.aZMd A
1.2.1.1 [EZ KBDERLEAR ZEMH RN
$($£0.3~0.5 cm), fH FAA( 3. 7% H % .50%
Z A 5.0% vk EE AR ) [ , IR A A 15 min, 5%
kB 2 (A R A R A RS RE T UL, [E
FRAESBA) T 4CEELR (AL 16 h),
1.2.1.2 {338 BEEZ BB MK :50% LB ~
2 h—60% Z.BE 1 ~2 h—70% 2.5 1 ~2 h—85% Z,
i1 ~2ho95% 1 ~2h—TKZEE L1 ~2 h—
TAKZEETL ~2 hy WA RSB A ASKKE T V
(TAKZBE): V(ZHE) =3:1 . V(FTK B ) V(-
B) =111 V(HKZE): V(ZHE) =1:3 fl =
HERA&LAI2 h, BT V(ZHE): V(AE) =
41 FHRAREHV(ZRE): V(aER) =1:1
60°C kb FEF /0 72 h, {3 IR AFRZE A, 1) B B
B R RA SRR,
1.2.1.3 % #ILHE 1 mol - L' HCI H112¥H
30 min J5, AR — Z B8 (DEPC) - H,0 H1 95%
ZEE AR BT 200°C HtA At 4 h
E LA 0.1 mol « mL™' S RBER (PLL) IR (&
10 mmol - L' Tris — HCI, pH 8.0) f1&#J 30 min,
FERBET, YIHEE 10 ~12 pm, i DEPC - H,0 1§
FEBTREAILE,2CEA 2~5 min,45C Tl
o
1.2.2 RNA B %
1.2.2.1 HErmHE PSEELKFFI(1 250

bp) Fide 5 F Br (150 bp) ¥ 1E /£ Bk pBluescript
M KS( +) b, mBEp s Sal 1 /Xba 1 Wit AIH
T3 #1 T7 RNA B EE 3 7. HEARNEE £
coli IM109 o, i I EA . /Mm%
SRECE A FORL, FIBR HI P I8 Sal 1 AR AL
W s DUH AR , FH T7 RNA SRA BRSNS R A BUR
. mRNA ¥4, RiEAbE , 2 IR REEER B Ik E
vk i e O/, B R £ B R R, TR E RS0
ng ° pL_l[ﬁﬁﬁﬂefEﬁ 0.1 ng- p,L_l(l 250 bp) &,
0.5 ng - wL™"'(150 bp) ), —80CHRAFHH.
1.2.2.2 Figt® BREVFEERTREZRRZ
FHRFEREFE K. HRLHE2 K, K20
min; Jo7K ZBEALFE 2 IR, BIK 5 min; F4 95% .
85% . 70% . 50% F130% ZBE 443 2 min f5, A
DEPC - H, 0 4h B2 7K , /8 K2 min; R J5 FHO. 2
mol - L™ HCl 4b¥1 20 min 5T 37CHEHMB K H
{615 min, BT 2 mg - mL~ {48 0.2 mol - L™
Tris Z2 PR AL TR 10 min DI EEBRAL, T 0.1
mol - L' = Z Bk (pH 8.0) 1 ZAt{L 10 min )5, F
2 xSSC HHibHE 10 min ARG 2 R 5 ZBERBIK, £l
i )

1.2.2.3 T SYRRM 150 wL M
352 Wk (RS ) ,45ClGIRE 2 hs RS
ZEEE W, TSR RET T 70°C ~90°CAEHE 5 min, 37
BiiCE Frk bo SR RMBEE 222 Z whil 100 pL, -
Bi2% FRHMLIEI N, BARE 2 xSSC &l
MR & ,50°C ~65€C T H (12 ~16 h)

1.2.2.4 ZXJEAE RIFHYITF 2 xSSC
B YE (15 min, Z25CHRE,3 K) , R EE AL BT
4 50% B EEREE 2 x SSC HE W (15 min,45C, 2
®)— 25pg » mL ™' RNase A {§4£(30 min,37°C)—
2 x SSC (30 min,37°C) —1 x SSC(30 min 42C ) —
0.1 x SSC(60 min.57%C ,2 ¥ ) —buffer I { & 150
mmol + L' NaClF1100 mmol - L™" Tris — HCI
(pH 7.5) i buffer I il I 0.3% Triton X 100 Fc i
AR AP (10 min, F iR ,2 K)o

1.2.2.5 SR YIAPIEBHALIE: B 0.5
ml 2% BYE R (100 mL buffer | AP 2 ¢
Blocking Reagent f110% (V/V) 4 1L ¥ ,70°C BE
60 min) , IR TEBE 1 h; REHEER, 5 A RN
0.5 mL ¥ 55 FPAER (Anti - DIG - AP: 2%
Blocking solution =1:1 000), WABED,4CHE
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1.2.2.6 HRERAEEBARE FET A buffer
&5 4 ¥, /K 15 min, BEU) 4 BT TNMT 758K
[&S mol -L ™" NaCl.1 mol - L™' Trs — HC1
(pH9.5) .1 mol - L' MgCL #1 0. 1% Triton X —
100) sk 10 3K, BT 8 KA 1 h, %5 9 WK, 4
10 YU 7E TNMT & A 2 mmol - L™" Levamisole (
TEKME ) , USR] P TR0 B B B O R, A R TR
1. B A 200 pl BM purple ( Roche ) 5,
W, ACT FRGHIEEPRESR, ’
1.2.2.7 HREEWE YA T REKPHREE
%, B ZBEBK (30% \70% \95% F1100% ) , —
FEY W AW, ARASPE ST
Yok PR RN, ] OLYMPUS BX51 Bié48Ais.

2 HRAHAT

2.1 PSERBRHBEMEEMSH

BT PS ER Y CHS(ZE/REARE) ZEHAA K
RIRIARLYE, Oy T HEBR CHS B 5k F 3, lFat
WA THFRA K B R S RAAL  5 R
Wi, ¥E 3% ] F NCBI BLAST(NCBI H;%) , 52 PS &
B k7 SR P 57 L il 4 RNA RER4REE, XTI
iR B2 RID: 1134788588 — 7378 - 23095969261,
BLASTQ1, it tbxt, BBE PS EMMUMAE% S
WIS 7 %, Hh A 5 #F 0 PS BE, B4 2 &
BT EABE(STS) %, AL PS HENHAMRE N
FER CHS(EH/REAR) X, BRI HER,
BHRERF 332 bp % 482 bp X — BT (KR
150 bp) 1 MASAR il & FE R 4R4T .
2.2 PSEFELKEIRESRHRRIHEE

A PS £KFF3IMEER A BRI T7 RNA
R AW IRINE 74 U X mRNA 54, BH4LE,
LB R UK B R IR RN, B BER /NS T
BRIRAD—8, ERILEL,
2.3 PSEAESEMSMHEIIRMERER

R ZRRERER(ER D), AFE SR
PAFTH R DI R AL T B (B AR T-1) BB
AT B S B UTNE , X UERH T 243K R M5,
B T HALBR A S AT, ALK
HET B SRS B D) T S R 2430 1 S 0 AR S
(BRR I-2) , AR FREES A, B, RS

ML PR A T 45 5% A BT IREF AT R AL 2652, HH IR
BT REFHBR, ,

MERR I-3 2 1-6 Bl UFH, PS EF &
BT SRR KB B, T E AR AL, fnt
W REHREEEER RN RRGES . A,
GRS (EIRT 1-4) FIEEREAR B b 2 ( R B
[-5, 1-6) WS EmMEHHh PS EEM A3 55 W
ERTRELBE DRMRET(ER [-3),

M: RNA Marker(1 000 bp); 13 PS €K F5|/X X RNA 4} PS full-
length antisense RNA .probe; 2. PS $%5 - Br )z ¥ RNA #4l PS special
fragment antisense RNA probe

Hl DERENEER(PS)EE2KEERFIIRY RNA F&
Fig. 1 The antisense RNA probes of full-length and special
fragment of pinosylvin synthase ( PS) in needles of Pinus
massoniana Lamb.
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FERPZSGI A, R PS HH KTl iRe
(#51250 bp) KZZH il 1, (R B3 8507, K
PIBRET MR F B, R 5 8 1o 40 B 1 4,
FESRRSMR M E B R, B, 7T DUEa & S
EIHE K I B % T A ] 48 187 2 58 U e G 7
FEHERIE BIBEAF HOBUR T PS 455 H BUE RS #R4T
(29150 bp) A A A HE 5, B R R, 4
KB EHK. HTERHARFERRT, 5 TE
T 4RREBE AR R A S I A SRS &, TR
T K TINAE AR A YR B B £ B (R SR SR A LB A
B, FER SR P 2R A T SR AT A
AITLL, PR TESFIEE R

WA KB, TS RN I o PS BER MK
EERPIEEME, B AR B0 BMHEA
AL, N2k MRAPE PS RXFHED A 3 — B BI%
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HpRKass, R RNA B ZC HOARBIT D RAETH R S RFR R E A 15

2553 MR RS TR R BUBAL BN B AR
it PS P ) FRAK AU B R TR A B R AL, R
B RERAAE T, X5 Schanz A
GBS BT . Schanz 25 & 3R, ToHE (I BR B 75
PABHEE P PS B, TS 6 h 5 PS TEYEEN,
JETE 30 h JEB BB, PR RIS RE Y
BHEA 2 4 — R R ERASY B THEYK
AT . BRI —FMEERAAIINE
REFBEY FREYHERTFZ— BLHEAER
BRI R R, IR R B (PAL) (AR
B -4 - BALEE (CA4H) A - FER - CoA HH
i (4CL) 4" TR BB R 5, B9 BUE
FHRAERBYHRR, ZREBEERBUE AR
By Hrh T e R AR R Y
BIERA—REA, ERBIENER T SHYH
S bR AGEA, Ead — REH R L SR R
HFRIBFHR,

AR BEE MY BERTEZ—, BT
2 1P T % P I & Y T S ABUR LR B
5. ERWEANNPIFR R, HREK UV R
WAERKETAEFBERAESMER, WBRE TH
ErEysE!, MRRRLRERLSY, R
&3t FARAT R A AR IR

£ FPrk, PS HE W RISRATTREALNH
AR FHX 2 FRARENE PRI
$E30k:
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B 5% Explanation of Plate

AR T 1. THRRFAGH R A Ze st BRI (A IIEREE) ( x1000) 5 2. RGBT E A KPR HIRAIRE( x1000); 3. D
PG RS A5 B RO BRI 23S B ( x 1 000) ; 4. Z4E5MR IBSTALER T ARG M B LT T 45 57 1 BURST B9 ALZRSZ A ( x 1 000) 5 5.
R R TN R 1 I R A ST A T T 4 5 BT TR AL 243 B ( % 400) 5 6. 1 5 BORTIBORIE ( x 1 000)

Plate [
situ hybridization photograph of needle transverse section using full-length probe ( x 1 000) ; 3. The in situ hybridization photograph of needle transverse

1. The in situ hybridization control photograph of Pinus massoniana Lamb. needle transverse section (no probe added) ( x1000); 2. The in

section using special fragment probe ( x 1 000); 4. The in situ hybridization photograph of needle transverse section treated with UV radiation using
special fragment probe ( x1000) ; 5. The in situ hybridization photograph of needle transverse section treated with yeast extract using special fragment
probe { x400) ; 6. Magnifying photograph of figure 5 (x1000).

En: K2 Endodermis; Ep: 3% Epidermis; Hp: [ T2 Hypodermis; Me: - P§ Mesophyll; Ph: 3] ¥ Phloem; Sm: K3 Stoma; Trt: e
J#8 Transfusion tracheid; TT: ¥ #i#Z14 Transfusion tissue; Xy: & R Xylem; % k¥R N K EAHIESE f Arrowheads show dark purple-blue

positive staining.
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HUANG Qing-huang, et al: Study on pinosylvin synthase ( PS) gene expression in needles of )
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