2R R YA F 2012(12) :14~18

Heilongjiang Agricultural Sciences i%&*

ToNHX1 K X2 4 1 s 15 554k

EH%E,F &, BB, TFLE.ET B.H =B
(AREWMERF A4 FFERARFER, ELIIT %5 RIE 150025)

BE AKRBAEBERGEEFH AR RGELE XLERRENERR AL EF ST D2 TR
HERM L HEALT ToNHX1 AR HD R A BARMER R RFESF 5% ToNHX1 LA B #4240

MFER,F oM T 6-BA A NAA @S sT4adF vt B Skt Frh, %R AW . % PCR A28 0 E %
BH BRBRF S ¥ 47 BamHI/Sacl X # % %, £ 1 640 bp ;;754:rél THE—%%. 57—, E£H
pBII21-ToNHX1 M R s ER AR E R EULSN AL P TN ZHHINLERSTHAEE . FOZHMNE

6-BA 4 2.0 mg+L' NAA % 0.2 mg- L' 8 5 4L F L 90, 69% ;XA 3 47 2 B fhég vt K f]ﬂ"fﬁﬁ‘?f?%‘i#&%ﬁéﬂ
12 ¥k A T 3 3% 5 %Li*i#&éﬁ%%% %,k TuNHX1 3 B4 551 4% WEF 4= JWRI =t 3% 7% 49 Kan 4444
#hoAe JE 45K B xF B AT PCRAS M 12 N4 HLAR T 7 4k b 709 &340, 309 ToNHX1 A W &34
FF,

KGR S EF ToNHX] AR ;4440

FE 525 :5681.6 X ERARIRED A T EHS:1002-2767(2012)12-0014-05

FHEER B AL B AR AR PR o e R A . B S, A MR Na it Nat/HT

o 15 T TS B 1 AR R X AR S 30 A A I R R SR A W T ke 1) — b
55 2 MR A0 L At v 55 L X ) AR S AR i B ML B Na™ /H™ 38 [0) %52 25 11 JE 5 R 6% 5 2 45 /=
T R PE S I R 2 B s P o B A 3 Y

MR 320191107 Na® /H" 3 [ 512 5 1 5L TvNH?fl EM R IT
BE A LA S R IR B (11551140 (1235 TR T IZHE DR ER B A i 1 1 22 A0 DA

B {EEE A AT (1962 2 HORILABEW AL grsR ] Na© /H 3 5 E 1 3 B 70 A M T A
M A HA AN S EH LB, Foal, R /L ST i B 1 AL T 0

shiccel @ sina. com, %Iﬁ EPE“%‘ Eﬁ%é"] @Fﬁ Al %[O J]
(5] WA=, sk AT k2 g, 45, TH A R [R] il (2R % W 88 0 e BT MEEE AR .2001(2) :8-9.

TS LT EY 24K, 2010(4) :59-62, L7 G B2 R0, % 380 O % R T AR 3 5 AT 1) e T A R O
(6] Wewyah ., UL55 W, o 47 4. 45, 4% 35 W 3 o i ok %8 5@ R iT B SSR 51 #HFF & [D]. 4 « i bRl K%, 2010 40.

Identification and Evaluation of Germplasm for
Resistance to Potato Late Blight

LOU Shu-bao, LI Qing-quan., TIAN Guo-kui, XU Hong-yan, WANG Hai-yan, WANG Li-chun,
SHENG Wan-min
(Keshan Branch of Heilongjiang Academy of Agricultural Sciences/Key Laboratory of Biolo-

gy and Genetic Improvement of Potato, Ministry of Agriculture, Keshan, Heilongjiang
161606)

Abstract: Forty nine cultivars of potato and thirteen wild germplasm and their progeny were evaluated the re-
sistance to potato late blight by detached leaf assay with physiological race mixed. The results showed that in
fortynine potato cultivars,seven cultivars showed resistance and eleven showed moderate resistance to Phyto-
phthora in festans ;in thirteen wild germplasm resource, two indicated resistance and one indicated moderate re-
sistance to Phytophthora in festans. The results indicated that there were a few moderate resistant potato culti-
vars,and a few resistant materials in wild resource.

Key words: potato;late blight;resistance;identification;evaluation
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¥ 4 (Petunia hybrida) 2 E I T H 2 &
BLRRBE (LT 22—, FREAR Ry )32 A 3k T [l vk
b B AR AT AR HIME . o 3 A5 T 38 ok
PRI 2 2 0 M T, B T 3 M 1 A A
P 4 KB 2 A B AR B0 6] B8 = AR ) R R il
DX P P L TR T 0836 Na ™/ H™ 3 1) %38 2 1 Jk
ToNHX 1 A E A4 MR . 4 T ToNHX 1
JE PRI ) 2% 38 A b 8 S AT TR A % ToN-
HX 1 BRSSP s 4521 .

1 bbkHS ik
.1 ##

JkL pT-ToNHX1 A W IR U5 0 5 K 2% E 9
b2 5 5y F A2 ) 24 S0 56 = v B RN A A, pBI121-
X KA TM109 HR 4 AT 1 C58C1(pMP90,
Rif") Ry W IR U I3 K 22 A= W Ak 5 50 7 A W 2
SER RS . R R AR L] 2 R KR
A IR T AR ML B Be d it
1.2 A&

1.2.1 ME#a# ik B4k pBlI21-ToNHX1
Fo b AL RATH IR R AR IS B 09 LR B kL
pT-ToNHX1 F1 # & it ki pBI121-X, 4 5] H
BamH1/Sacl 3 Y1 . ¥ pBI121-X L) X Ik,
M pT-ToNHX1 F¥IF ToNHX1 HK F B, [
WH B R B T, DNA % 3 i % 45, E 372 )
Bl JM109, 76 & R 8% % (Kan, 30 mg-L ')
YEP B; 3% 5 Bk . H ToNHX1 3 5k 7
PCR #: 1 2| % WFF (5’ TTGGCCAAGATGGT-
GTTCGATTC3") il JWR1 (5" GGTGAAAGA
TATCACGGTACCAACAS3 ) #:4T H 1 3% F 19 14
7% PCR %56 . W4 14 /5 Bt 386 bp, PCR JZ )i
k% 94 CTRASHE 3 min; 94 CAR P 30 5,58 CiR
k 30 5,72 CEfH 1 min; 3t 35 PMEF; 72 C ZEfif
10 min, ¥4 PCR FH % B 9% 38 BUTORL 5 2F — 4
H BamH1/ Sacl 3UEYI4EE 45 5] ToNHX 1 FE PR
Wik R IR pBI21-ToNHX 1, il # MR AT
C58C1 Ml J 32 45, W il v pBI121-ToNHX 1 %%
A. H ToNHX1 4 & ¥ 51 51 ¥ WFF fl WER('
GAATTCGAGCTCCGTTTAATTGGTTTC 3)it4T
Bk PCR, Wi #] B B 1 644 bp; 3 %t PCR 7=y F
Smal B LIS e BHMEFEAL T .

1.2.2 i ez irt KL ME
22 AN EF BRI YE VA 75 YRS IR 1 min 2%
NaClO, 347 15 min 5. 45512 1/2MS 25 3 [ 12

Feo WEHOCHE & A WIEE 0.5 em® R/, ¥ 3
KAV ) Gl i ) _ED #ERR 3] &4 2.0 mge L' 6-BA Fl
3 AAREMEEE NAACO. 10.0. 05.0. 20 mgs L) ZH 41
MS 55373 b A S ALY R ZEFAE . kR4
bR/ Y = 4340 H ZE B AR/ SR R B8R
X100)  ¥E H FEALET BT B oAk 5 3R 3

1.2.3 RHAEBREIMHEKRAFEGEZR NS
50 mge L' FI4EF (Rif) .30 mge L' KI5 £ (Kan) iy
YEB #7 i -4 kL C58C1(pBI121-ToNHX1)
AR VR L e AP T AR R AW R 85 55 B b, 85 9 & OD
HikF 0. 5. K59 K¥E5 = OD {H 0. 8 K47,
B0 S TR A, MLS WA K 7 I B U TE L AR G
W OD{HZ N 0.5,

HURS 2] 2% S AN JC A B i (0. 5 em®) LB A
HIA U B2 YL W h 5 min, 76 20k 15 35 5L (MS+
2.0 mgeL"' 6-BA+0.2 mgeL"' NAA) |- 28 CH
AL EE % 2 d 5, O K sk . 200 mge L' 3k £ fify
PABNVE ORI 2 min, B A 06 BE 434k K5 7% 5 CHHm
500 mge L' 3k 4 i # 84 A1 10 mg+ L' Kan) I,
25 CEAMF OB 3. B 14 d 4 1 KRG 573,
HEAH 2. DR 2R AT B AL B A i 7 o X
MR RER) kb T8 9%, WP KR E 2~3 em
HPCPEZE % A 10 mg- L' Kan iy 1/2MS #55%
AR, MEHAERBK 3~5 cm B, 17K
Yk, 10 d J5 BRI F R .7 d SR IR E

AT HEHE B,
1.2.4 HKMEBRAEAHKRTFTEHEAER ToNHX] &

PCR #&m B Kan 4744 48 Bk A1 EE 5 b % BE Bk 19
Zh it B 20~30 mg, CTAB 3 #2 5t DNA, H
ToNHX1 B H % 7514 WFF Ml JWR1 # 17
PCR 1%, PCR RifAZE H 10 pL, & 10X PCR
ZEop 1.0 pL,dNTP R A CH 2.5 mmol-L")
0.8 ul, E F##F5 % (10 pmol+ L") 4 0.5 ul,
Tag DNA A5 Usul)0. 08 ul Bifz DNA
1.0 pL.ddH,0 6.12 pl., R &R 95 C Fits
P 5 min; 94 CA8 4 30 5,56 CiB k 30 5,72 C ZEAifi
1 min,35 MEH;72 C4EAf 10 min,
2 HRS5nbr
2.1 ToNHX] ERHEUREHENHWERR
ERTEHMAEELTFHETE

S35 & H 3 Bk pT-ToNHX1 46
Y1223 AR kL pBI121-X #E 47 BamHI 1 Sacl
BV e N pT-ToNHXT fh 341 1 644 bp
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B B I A BE (WK 1A) pBII21-X i) R T
T 420 bp 9 X HBECALE 1B) . ¥ BN A
B AR () R R B I S T A R W R R
JM109, FE4F % e B 5 % PCR J5ikif1T,
LI WEF #1 JWRL J5(49. 544 H 3N ToNHX 1

M il 2 M 1 2

€1 644 bp

€— 420 bp

A B

1 FiRLAY BamHI Al Sacl XY 45 H
Fig.1 The plasmids digested by BamH1 and Sacl

M:DL2000 Marker; A: pT-ToNHX1 {845 1. pT-ToN-
HX1 R8I 745 2. pT-ToNHX1 i B % B8 s B: pBI121-X [ i
Is1:pBI21-X B U174, R U0 F X A Bes 2. pBII21-X i hE
X,

M:DL2000 Marker; A: pT-TuNHX1 digested by the re-
striction enzymes;1: Products of pT-TuNHX]1 digested;2: pT-
TuNHX1 plasmid control; B: pBI121-X digested by the en-
zymes;1: Products of pBI121-X digested;2: pBI121-X plasmid

—fEm— osv —EER- o or

WY &R 5> A B A BN U Z5 R (WL 2A) . i — 20 %
PCR i 37645 21 (1) BH A4 187 7% 32 187 L 32 O8R5 E 17
BamHI1/Sacl XG5 % . 45 5 F W (WLE 2B),
£ 1640 bp AL T — &4, 58— 3.
5 RAUEN], pBI121-ToNHX 1 #4722 o H 3R A HE
Ik Ry LA 3,

M 1 2
M 1 2 3 4
1 644 bp
386 bp
A B

[® 2 FE Bk pBl121-ToNHX1 B %58
Fig. 2 Identification of pBI121-TvNHX1 recombinant
M:DL2000 Marker; A % {6 B ¥% #) PCR; 1. 7K 5 2 FH 4 %
M8 3~4 . 7% PCR /¥ ; B. 8 4 kLY BamHI/Sacl XUHY) ;1.
U145 5, U1 9 B Jr B 2. pBI121-ToNHX1 Bt 8
M.DL2000 Marker; A: Colony PCR; 1: H;O; 2. Positive

control; 3~4: PCR selected of colony;B: Recombined plasmid
digested by BamHI/Sacl; 1. Digested result; 2; pBI121-ToN-
HX1 plasmid control

TVNHX1 T NOS—ter —-—

BamH1 Sacl

B3 ARk AR pBI21-ToNHX1
Fig. 3 The plant expression vector pBI121-ToNHX1

Rt AL Pk vE 55 4k T pBI121-ToNH X1 JF ki (1
AT TR B A 75 L DAL S B AR, L H IR R 51
WEFF fil WER #4577 PCR. 1G58 T KN K
1 640 bpfg A BE (WA 4A) s 11 T ToNHX1 4 #B
AW — Smal [ Y147 55, Xt PCR 7= 9 H

M 1

M il 2 3 4

&1 644 bp
1

000 bp
750 bp

A

Kl 4 FEALARFFEE C58CL(pBI121-ToNHX1) (i) % &
Fig. 4 Identification of C58C1(pBI121-ToNHX1)
M:DL2000 Marker; A: # 7% PCR; 17K ;2 PHYEXS I8 ;3 ~4.
W% PCR F=4; B. W 7% PCR F=#) () Smal W25 %
M:DL2000 Marker; A. Colony PCR; 1: H, O; 2; Positive
control; 3~4:PCR selected of colony;B: The product of PCR di-
gested by Smal
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Smal Y1 —5 56 AR B W 2 A R B (L
K& 4B) . W] pBI121-ToNHX1 Ji ki % I i A 3
LFFH
2.2 BEHAEGIMHHEMEEFSINHAFMT
A0 35 DR A %) B O AR T 5 A A 2R 3R
HAERY., AHHALES A FHASERE D ME
HY RIS RN R OCHEAE I . e 2 £ 6-BA
NAA fERNFE RS IEARZ R, DL MS S FEA
FHEL,WE 3 AR ERN NAA 5k EH
2.0 mg L' 6-BA MEAT4H & 04 T 2 AL R
SRR A TR . 40 d B SE 44k 2 0 A
FEARE T B R (W 1), AR 3 KA 51k
FHHUEES EARREMRZHAA RIS,
BL) LW AR TR E 5, B L) 22 BRI
2P EN 3 AU A A E N N, 2 6-BA
2.0 mge L' .NAA & 0. 2 mg+ L' 5 b X ik
90.69%, BE®m T 7 2 AR,
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Table 1 Differentiation of leaf explants from 2 varieties of Petunia
hybrida in different hormone combination
i i TP /mg- L AR/ A A AEAME /A s/ %
Variety Plant hormone No. of explants No. of differentiated explants  Differentiation {requency

AL 6-BA2. 0+NAA0. 10 53 32 60. 37
Menghuanlan 6-BA2. 0+NAAO. 15 45 26 62.22
6-BA2. 0+ NAAO. 20 43 39 90. 69"

P=0.039
524 6-BA2. 0+NAAO. 10 48 26 54,17
Libsosi 6-BA2. 0+NAAO. 15 38 14 36. 84
6-BA2. 0+ NAAO. 20 32 17 53.13

P=0.054

2.3 # ToNHX1 EEHE&KNSLELE

DL £ 2% 5 B g ot ol AR A, 22 C58CL
(pBI121-ToNHX D) W {7 4% 5 min, 4557 2 d
J& B R B 2 JE A 10 mg- L' Kan (190 B4 43
B FRIE(MS+2. 0 mge L' 6-BA+0. 2 mgeL"
NAA+500 mg- L' Skl #agh) i F k.14 d
JE AR N A . 30 d Bl 2L A
A EZFELE SA) W FEAEHEKE 2~3 cm,
P HHE A 10 mge L' Kan 19 1/2MS ¥ % 5 i
AR CWLE 5B) 15 3] 12 B 7F i 18 85 57 3t b OE
AR B A AR

B 5 e ToNHX1 JE K SME R 19 5346 CA) Rt 28 4 4R (B)
Fig. 5 Differentiation of explants transferred TuNHX1
(A)and rooting of Kan' shoots(B)

2.4 EL#RE PCR &0
DL ToNHX 1 3 K 4 5 5] ¥ WFF fil JWRI
X ARAE R Kan U2 AE Rk A1 AR 3% 3 K6 BB 3547 PCR

6 % ToNHXI1 JEPFAE KK PCR P 1 25
M:DL2 000 ;P 54 BH 14 % B8 s N2 7K s W 3 2 5 PR B % BB 5 1~ 12 9 ik R Al
Fig. 6 PCR amplification result of ToNHX1 transgenic plants

M:DL2000 Marker;P:Plasmid as a positive control; N: H, O; WT: Non-transgenic plant as a negative control; 1 ~12.

Transgenic plants
R, 12 ASPUEEAE R T 7 AR RS A (L
K 6),m ToNHX1 SN T A &4 4,
3 HhRSIR

A # ToNHX1 3N A #8801k
pBI121-ToNHX1 i # . pBI121-ToNHX1 #H
2H 1 %0 S T B v PCR i 26 15 21 A M LR %
1M Je B WO FoRs . - f — 2P B V)i 2 . A% PCR
o L3 ARG AR TR 0 B o B Sy A A L O R R

51 s G 0 A A A T R S PR A PR
YR BAR  HA PR 25 TR R BT
T2 IO T e A T R S 2 R B A 1 ) 2 E
B HA BRI T T A0 I P
5140 B A e BRIV A BRI R 3% A 28 A ) S T
PIFAAE T 52 PR sl o I 7 oo Al b B v
PCR %@ it 2 A W 2 i R BH PR 4% . il T Al D)
WE R — M SRR A E AL T U7 L I O BR
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il 112 o0 07 10 2 S 5K, ST ke G IR BH P A 4 448 L
V& PCR By 3 il 1, SC%b ok o 47 T Bl )
I3HT

FEAKE TR A T 0 3545 e A 2k B2 b, — B A
Yy AME RS AE o A 85 35 5 TR 3R — BLnt ), 1R
YuJ5 PEAT— 2 W 18] 1 SE 3R 5 55 R A S A Pk R
OB O S A AN T P PN R B S D N ]
R 77 0 sk 1)K 0 5 AR 4 RN TR 9 L AS ) A0 A 1A
A o 2 AF 98 7E T 56 2o A op & B 0 4 2 R
MR SRR SR I O SRS R G RR
ARAK, T 68 19 JR R 76 F AR AT B R Bl ad 1 1 R
YA, U O R E A SR TR R
BEAG. DL, 358 ol SRR D) T 5 i T 1R
Yoo S b SRR SR R 0 o Ak 85 35 58 v s B A
TR P A R Lk Bh kB SR AR W 4 i 2 A
B4 45 o (L BE A5 AH N 0s /b 5 0 0 0 ) T4 &

Na® /H" i [m iz B H 3R E NHX )R A
=R R 28 A RN ) b 25 S i A R TR0 {0
FE) NHX & 5 5 A W5 4080 pH O i
H Na ™ Al K X Ak 2109090 b 4k 35 40 i 9 25
TR E LMY 6E, £/ P W d B A 2 AR
M EER R SRR 1 NH X1 Rg 8 B2 48 &5 R [H)
Fa P ER R R 3RS T s Nat/
H' ¥ a7 38 | 3 ToNHX 1 (95542 4 f bk
X L R P A T A AR I T E AT s DL BE
T e B A 8 e A A B R TR
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Transformation of Petunia hybrida with TYNHX1 Gene

CUI Ji-zhe, QIAO Lei,MI Xiao-ju,FU Yin-sheng., LI Xiang, YANG Hui
(Life Science and Technology College of Harbin Normal University, Harbin, Heilongjiang

150025)

Abstract: In order to obtain new germplasm of saline-alkaline tolerance Petunia hybrida ,improve its adaptabili-

ty in the saline area,taking varieties of Petunia hybrida Menghuanlan and Libaozi as test materials,the TvN-

HX1 gene construction of plant expression vector and transformation results of Petunia hybrida using

agrobacterium-mediated method with ToNHX1 gene were briefly introduced,and the influence of the 6-BA and

NAA combinations on P. hybrid leaf differentiation were analyzed. The result of BamHI1/Sacl double enzyme i-

dentification showed that there was a single band in 1 640 bp or so,which was consistent with the expected. It

proved that pBI121-TvNHX1 building success. In different concentration hormone combinations of medium,

the differentiation rate of Menghuanlan was higher than that of Libaozi. The differentiation rate of Menghuan-

lan was 90.69% in 6-BA 2.0 mg*L',NAA 0.2 mg+L". Taking leaves of Menghuanlan as explants to induced

root, got 12 seedlings of normal rooted P. hybrid in screening medium. Kan resistant plant and the non-trans-

genic control were PCR detected by TuNHX]1 gene specific primer WFF and JWR1,7 plants amplified specific

bands of 12 resistance plants, which displaying that ToNHX1 gene had turned into P. hybrid.

Key words: Petunia hybrida ; TuNHX1 gene;genetic transformation
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