F @ ¥ 2014009):117~120

- YRR -

ETHRBRAZBURHNEMNIT SHELBMREAER

Al H

%19 %‘ E ‘?gl, :\T”J‘

%L(Z,B

(L PEIME R A AR B, PG I 04100452, INPYA AR BHERE EYBARBITEH L I1PY K 0300315
3. ARV AR B A s SR AR 2R R BT IR S A T B R B R SRR &, LIPS R 030031)

W E AR ATRERFROERATHREAZEXAEGGFP AR AL L R
BT R R I MG GFP AR AR BEREHE PO RAIRAT FHAE, 2R K
B:100 g/ L &4 B4 I ik R AR LA IE T RINE IR A B A R AL B R b, B R gk
BB ERLERAZ GFP AR R T AL R BUARH TR T BINBANEE %L, LR
GFP A B RS P RE . HREE KA A ERES 3T GEP A B 8 R XK, iER T X —

AR R X AR AL AT

SRR A 5 B I A AL R TOEE H (GFP)

hE45HES .S 792. 43

oA (Paulownia) J& % Z:#} (Scrophulariaceae) 3 A
B ZFEAEEM TR, BT E B o AR A I RE B 4 Ak
Wifh . KRR oS A S5 Z i BRI REA
HaEsRmMESAREFKFEAEEENE L. R
T YA A 7 A R ARG & AR 7™ B IR T R Sl 4 1)
B— B A i, SRR N FER KRR 5 A Mo 5t
B S MR IREZ , FI A G0 E Fh o7 R x5
B AR R AR A B YA R

I FAAE e 2 R R HEAT MO Y i A U R A B 22
W& RIS B G M E 3 — R A SR
HABERTEETHARR, ZEK BHETHEEX
W B R EE X EmEZHIT T KREWN B
R (E R T A A AR R B A 5 R AR L X Rk
EAFMRERTFEE T AR EEER, BEMZEAR
Y EAL R AR NS S A AR
AR, PR, SR P4 17 B2 L AT DLk BETUE 24 1
FHAE S R A 5 D] R X 3 v A R A R L
HR,

VBRI T R AL BRI AR I

FE—EBEWN A A7) 4, ML, 818 N ZANEFHY
R B TEEHFRL T4, Email:yangswallowl63@163. com.
FEEE A 1953), B . ML AR AELEZNFHY TR
A HTELEHA A, Email:sunyi692003@163. com.

E€TR: LB EaBEFARAAFEE R B (2011-061); B RR
WA R AW H RAAILE ETXE A K LA B (2013ZX08003-
00D); B F 8 AAHF A A KB B (31240081) 5.1 % 4 A3 s % #
BA3R B (20110311009),

Yofs H#9:2013—12—13

XEERIRAE A SCE4S:1001—0009(2014)09—0117—04

T ER” , Wang S5 B WK GE R 7 I A0 BEAE B B B
RAG TN F K, X 5 1k 3R 18 1 % 25 IH v 3R (Sor-
ghum bicolor Moench)™ | i1 3% ( Brassica campestris Pt
SEARGR AN . R I A B AR A T W A DR O ik AR
T SCEL T 1 BIAERVE A SR T S IR 5L D 1 %% AL, sk T
TEERMEYHLSERGR IFHRERAREA £
AP RER AR, B 51& TR 2 058 & 1%
U, WARTER LR Z B T TR A SR A R
FE B H BRI 7 0 AR 2547 35 D A Ak i B 9T 58
223 ., GFP(green fluorescent protein) Zt X 2 %% % [N
MR EZHEROIE TN, HRIX Y —GFETOLE
BT T & G250, il RPN R MA T
EW YL, A ] GFP XM R ) 3Rk &
BHITRE AR KL AE . 250 7E U6 A v R 724
TRHMEFR S EERE b 38 8 5 AL A A S Y
FED AL T vk XL A6 8 64T GFP B e 4k, B 1E R
BiXF GFP B[R B WS Ry a4 A i U
1 #REFE
L1 sk

HERABY) 22 ULHA (P. elongate) Tkl T 1L 78 VR T8 K
RN . KIGAFREEE R DHSa, & Bk pLMO1, i
3 B Z fr 4N 7 R 2 A e FE R ol Kan Wang #4215
Mg, GOk 0 1 GRS B4 BILON-650Y, ki #)
.
L2 Bk
L2.1 FAMMTEL SR EH LB R K AR5 R
FE (Bt ky 5 ¢/ L, B E JR# 10 g/L,NaCl 10 g/ L, Bifig ¥y
12 g/L), i pH 7.5, EZRKE, T@E TS Bin

117

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

F @ ¥ 2014009):117~120

- EPEAR -
. NSCaMV
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pLMO1(AA)
4 838 bp EGFP
Ap(r)

Tvsp

1 pLMO1 s B i
RS A W3R Y GFP 28 (EGFP) , Hi s 81 7 M 1k F 4 3l
H 2X 358 CaMV K Tusp , 38 T8 TEV, R A I AR 1C R Ampicillin
HrrEREE
Fig.1 Map of pLMO1
Note: The EGFP gene with 2 X CaMV 35S promoter (35S) and a
tobacco etch virus 5" untranslated region (TEV) and a soybean vegetative
storage protein terminator (Tvsp) ; Ampicillin (Apr)-resistant marker gene

for bacterial selection.

APiER Ampicillin, i AW 50 mg/L, FH TG £
FpEt MEESRIL_EBREUCK A AT 58 F LB ks 57 %, 37°C
R B K BT, P BT LB MR
F#rr,37°C,250 r/min, JEHEEFE,

1.2.2  Ji ki DNA A9 42 B 58 24 fF 32 48 B R Rr
DNAM 3R FF Bt B A e e ebs T RS

1.2.3 MUARZER MRS 5 R O B IR 3 R
500 mg/L, S k45 250 mg/ L, M 4314 50,100,150 g/ L,
ELREL L LR 1, HAEH BT T2A 10 mL AFBEFHRE
FIAETEI R RIS O, B TR % 53746 9,75 r/min,
25°CHEFR AR 0.5 h WLEE 1 Wk, B 2 YRl A2 f o & 3R
HAMFN A, B 85 T WE 5 A,
BN WEE 100 Rk, S HBi AR, HAR=%
ISR/ TER B B0 X 100 % (LB R K B ot
TR AR R B ZARUE) o

L2.4 AL GFP 3 ek
FOSREE . TN ADREBRE 7.00~9.00 W &EHE R
ook BRRTT L MR TR, Dy B 1k 260 W 7K B A 1
1> FUCEE BIFE A A I A T e SR T 04 751 (s €2 S0k
BT 4CHMEP R H. R s AT B o0.2 g
WA ETET 20 mL B H M RE SR #1756 1
WHREFS WAL T, Rl R A T XU K HR K Bk DNA N
TR IRS), HEATHE 2 OB A3, AP Ik
A P I A P ot R L B A R T S B A R S AR AR
A TR E . %3R5 DU A R DNA B 288 A Ak
PR, LU0 BRI AR Yo %o REZH . 378 3k T 0 A 7
AbFRZ O T 1 » IR SR A 75 i AL RS B0k 200 W,
AEFREFIE] 7 s, B BRASTE] 10 s, AbBRIKEL 8 K.
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1.2.5 GFPZENFLMME Xt GFP N RK M
2R 7% 96 55 1% 485 (U-LH100HG, OLMPUS) , F % Y6 i
BRI R 495 nm, GEP %R 78 78 8k K 18 9y 48
HR IR SR DR 7S I AL B S AR R B R E TR
FEF4,75 r/min, 25°C ¥ ¥, 4 R% 0.5 h BT 1 vk, A
HE W& E TEHY A ERIEER R, 5O B
TSI,
1.3 ot

RIGHIE R E b2, 22 5 B2 A Hr R A
SPSS 10. 0 #{4 One-Way ANOVA F¥.
2 HRESW
2.1 YRR ARG NG SR W

HHFR 1 ATAL SOAE ZERENEMR B 100 g/ L HyBEsR
W & R R o B RN S 50,150 g/ L MR SRR
3.1%6.20. 5% , RBHE AR A MNE SR K AR S
E R TN 150 g/ L i35 (P<<0.05) ,{H 5% 50 g/L
FI RS R 2 RN B8 (P>0. 05),

*1 AREMERREFERHNHEE

Table 1 The in vitro pollen germination of
Paulownia in various solutions
T TR mER R HEE
X Sucrose H3BOs CaCly Germination rate
Solution
/ge L1 /mg e+ L™1 /mg e+ L™1 /%
1 50 500 250 54.1+6.3 a
2 100 500 250 55.8+6.7 a
3 150 500 250 46.3+5.3 b

H AR F R RFE Duncan’s ZEHH SN BE KT EXFBE,
Note: The different letters denote the significance of differences at the 5% level of

Duncan’s multiple comparison.
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B A HIHR AR R AR AT AT A B 5 BB TR ARG FR SR, &5
RE5E 2 ME . H, AR REE o % RIS 556
FINRER A S S 15 A AR AR AR

2.2.2 GFP RNTEMMAERE FRRE  WHEME
2.5~3.0 h JG TR EE & , 7E AR 335 37 st AT D0 Xof R 20 76 4
EEWCRCE T I Bk (B 3A)  FEH 6T B8
BRE 3C); M HA T HE M EEENEE T RRE
FIM SR AT 3A) , A L e W 5 Xt FR 4L AH R), 78
YRR T B B POk B 78 H BT T WA IR R
(B 30) ., WIERLE R F , AbBRLH AT R ML 28 48 75 I
WSS ¥ A GFP [N /) B RE A8 i A AEMPRL , I
REE ACAS B R AL s . (Bl FAERPRLZE 5
ek TR B R 96T, R X B GFP 2/
EBTEAH R RIL .
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Fig. 2 The images of Paulownia pollen grain

Note: A: The image of treated Paulownia pollen grain under blue light;B: The image of control pollen grain under blue light. The pictures were taken with

the same exposure time.
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Fig. 3 The expression of GFP gene in pollen tube of Paulownia

Note: A, B,C:Image of pollen tube from treatment group under blue light, combination of lights and white light, respectively; A”,B’,C” : Image of pollen

tube from control group under blue light,combination of lights and white light, respectively. The corresponding pictures were taken with the same exposure time.

3 H5itie

HIRRZERD B8 T HEAT B A0 3 5 2 X 7 vk 4
Yo XA FER B TR S04 T DL H AR MR b A7 78 W K
FLU 5 Chen 41 BT R B LM e 25 LA FA AT AR HEAT
FRHNXT MR . 7Ei%E 50 1 YOl SAb B
F PR (o0 R L 2 T ) 2% R g 2K 3% Bk 2 JHL X A1 R
DNA R 55 2 WA BB DNA J5 #4788 7 B4k
B, H TR T S IR D E B R fL A B R RL. 3X
B FREEALBIE R RLHEAT N 5280 ik 7T i B M A 4R
A FE R G e MR FE N 5 32 (AL N A B

TEFI FIAERE R S IRFE IR 14 344 HEA T 5 FL I, B R
IR 32t PRAE A B9 35 7 R 3 R ZE M B AL RO AT 4R . TE M
A R AR AR AR TS D BB AR r . =R RE, 7

PR 5 W I » 78 2R 4R B 2 PP oI e JB J0RE T 48R 551
AT LCUKRE P XA TR TE IR TREF HOBCR . ik
T ER AR SME SR B . — TR 7S B BRI o 7E
Ho B (AR B ) S598 VAVL » 3 S JHL DR YRR B s SRk
Y& AR A T PR TS 0 s — R Al P B AL PR B 528 2
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Preliminary Study on Paulownia Transformation via Pollen-mediated
Transformation Approach Based on GFP Observation

YANG Li-yan' ,RAN Hui' ,QIAO Bai-lu* ,SUN Y#*
(1. College of Life Science, Shanxi Normal University, Linfen, Shanxi 041004; 2. Biotechnology Research Center, Shanxi Academy of
Agricultural Sciences, Taiyuan , Shanxi 030031; 3. Key Laboratory of Crop Gene Resources and Germplasm Enhancementon Loess Plateau,
Ministry of Agriculture, Taiyuan ,Shanxi 030031)

Abstract: Taking Paulownia pollen as receptor,the fresh Paulownia pollen was treated under ultrasonication mixed with
plasmid DNA harboring green fluorescence protein (GFP) gene, the expressions of GFP gene in pollen grains, pollen
tubes were observed under a fluorescence microscope. The results showed that 100 g/L sucrose was the suitable
concentration for in vitro pollen germination. Pollen grains had strong green autoflorescent background,so GFP gene was
not a reliable reporter for tracing the transformation of exotic genes in pollen. Pollen tubes in the treatment group
produced strong green florescence compared to the control which meant the GFP gene expression in pollen tubes. The
present study preliminarily provided evidence for Paulownia genetic transformation via pollen-mediated transformation
approach.

Key words; Paulownia;ultrasonication ; pollen-mediated transformation;green fluorescence protein (GFP)
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