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1
1.1 ( Hevea brasilien—
sig 7-33-97’ -20 C o
1.2 12 ) 7-33-97’
(0.01 mol « L™" HCI 10 min)
5% ( Lellulase “Onozuka” RH0 Japan Yakult) 3.5% ( Serva Easiseal)
-20 C o
1.3 Hevl. 1( GenBank: AY247787) Hevl.2
( GenBank: AY247788) Hei2.1( GenBank: AY247789) Hev2.2( GenBank: AY247790 )
Primer Permier 6 . PCR
( Do
1 Hev
Tab. 1 The specific primers for the Hev genes amplification
Ibp
Gene Primer sequence Primer length
F 5-GCCACCGCTCAATTCACATT3- 20
el 1 R 5°-CAACCTTGAACTCACAATCGTAAC3” 24
F 5"-AAACACCTTAGCCACATATCTCTCTG-3~ 22
Heul.2 R 5" TTACTATGGATGCCTTCATTCCTTGG3~ 22
F 5"-AGGCTATGCTCAAGGCTACC-3~ 20
ez 1 R 5" AGATGATTAGGACAAGGAGGAAGT3" 24
F 5" TCACCACCATTCAGTCCACTT-3" 21
ferz.2 R 5"-TCACTCATAACAAGCCACTCAAC3” 23
4 F 5°-GCTATAAATAAAGCCAAGTGAGC3~ 23
Common sequence of four genes R 5-TCTTCACCAATACCTTACAGAGC3~ 23
1.4 PCR PCR 13 o 60 °C 60 min; 0.01 mol *
L~" HCI 12 min; 0.01 mol « L™"  HCI 10 min; 90 C 10 min;
0.5 xTBS ; 70% (0.1 xSSC) 70 °C 5 min;
0.1 xSSC ( ) ( ) 1 min; -20 C 75% 90% 100%
3 min o PCR 60 62 63 63 60 C.
0.1 xPBS 37 C 5 min; 5% BSA(0.1 xSSC/ 20) 37 C 20
min; Anti-DIGFluorescein 37 °C 1 h;37 C 0.1 xSSC/ 20 DAPI
1 h,
1.5 PCR 4 DIG—Nick Translation Mix
for in situ probes ( Roche) o
14 60 C 1h 70 C  70%
5 min -20 C 70% 95% 100% o
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37 C 16 ~24 h; ; 1 x PBS 3 8 min
10 pg * mL™"  DAPI( ) o
1.6 DAPI BX51TR32FA1-A03
Penguin /Proseries Camera systems o Photoshop Song Y P
16
=( / ) x 100
2
2.1 Hevi.1 Hevli.2 Hew2.1 He2.2 PCR Hevl. 1 Hevl.2 Her2.1
Hev2.2 ‘ 7-33-977 PCR
1~4, 4 . 1
o 16 ¢ 7-33-97’
: Hevl. 1 8
10.88( 1 Al —-A4 5);Hevl.2 7
31.51( 2 Bl1-B4 5); He2. 1 6
63.81( 3Cl1-C4 5);He2.2 12
67.92( 4D1-D4 5).

10um

1  Hevl.1 73397 PCR ( )
Al: s A2: ;A3 i A4

Fig.1 In situ PCR of chromosomes of Reyan7-33-97 with Hevl. 1 at the interphase prometaphase and metaphase

( As the arrows indicates)

Al: Interphase; A2: Prometaphase; A3: Metaphase; A4: Cell karyotype
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2 Hevl.2 73397 PCR ( )
BI: ; B2: ; B3: ; B4:
Fig.2 In situ PCR of chromosomes of Reyan7-33-97with Hevl.2 at the interphase prometaphase
and metaphase ( As the arrows indicates)

Bl: Interphase; B2: Prometaphase; B3: Metaphase, B4: Cell karyotype

3 He2.1 73397 PCR ( )
Cl: 0 C2: ; C3: ; C4:

Fig.3 In situ PCR of chromosomes of Reyan7-33-97 with Hev2. 1 at the interphase
prometaphase and metaphase ( As the arrows indicates)

Cl: Interphase; C2: Prophase; C3: Metaphase; C4: Cell karyotype
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10um

4 He2.2 73397 PCR ( )
D1: ; D2: ; D3: ; D4
Fig.4 In situ PCR of chromosomes of Reyan7-33-97with HEV2.2 at the interphase
prometaphase and metaphase ( As the arrows indicates)
D1: Interphase; D2: Prometaphase; D3: Metaphase; D4: Cell karyotype
2.2 4 DNA DIG 73397
. 6~8 ( 6.
16 ¢ 7-33-97°
Hevl.1 Hevl.2 Her2.1 Her2.2 6 V7 W8
12 63.81 31.51 10.88 67.92
PCR PCR
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Fig.5 Metaphase chromosome karyotype of Hevea brasiliensis Reyan7-33-97
a. Hev2.1; b: Hevl.2; c: Hevl.1; d: Her2.2
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10um

6 73397 FISH ( )
El: s E2: s E3: s E4:
Fig.6  Fluorescence in situ hybridization of chromosomes of Reyan-7-33-97 with the common sequence
of four genes at the interphase prometaphase and metaphase ( As the arrows indicates)

El: Interphase; E2: Prometaphase; E3: Metaphase, E4: Cell karyotype

3
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‘ 73397’ PCR 1
. PCR
DNA PCR
1
. PCR ( ) K
PCR 7
; PCR PCR
18 '
6~8 o
DNA
DNA DNA .
19 R
4  Hev 8 7 6 12
o HbRT1 ( ) " VHbRZF1  HbRZF4(
) * \HPT3  HbCPT( - ) SRPP( ) M
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Physical Locations of Four Members of Hevein Gene
Family in Hevea brasiliensis

PENG Baofeng' > WANG Ying' GAO Heqiong' ZHUANG Nansheng'

(1 Hainan Key Laboratory for Sustainable Utilization of Tropical Bioresource/ College of Agronomy Hainan University Haikou Hainan 570228 China ;
2 Rubber Research Institute Chinese Academy of Topical Agricultural Sciences Danzhou Hainan 571737 China)

Abstract: Hevein as an important phytolectin participating in various stress responses of rubber tree has im—
portant biological functions. In situ PCR technique was used to locate the four hevein genes ( Hevl.1 Hevl.2
Her2.1 and Hev2.2) of rubber tree. And the 4 genes was detected and validated by in situ hybridization. The
results indicated that these four genes were located on the long arm of chromosome 8 the long arm of chromo—
some 7 the short arm of chromosome 6 and the long arm of chromosome 12 respectively with their average
percentage distances from the centromere to the hybridization site being 10. 88 31.51 63.81 and 67.92 re-
spectively.

Keywords: Hevea brasiliensis; Hevein( Hevl. 1 Hevl.2 Her2.1 Hev2.2); in situ PCR; fluorescence in situ

hybridization ( FISH)



