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HRCA PCR
4
HRCA
1
1.1
1.1.1 pBI121 pKK232-8

DNA 35S
RNA P35S Ti
PNOS Ti
TNOS 8-
GUS NPT-11
pCNPT-TIIGUSA
1.1.2 ¥-"P ATP 10Ci/uL 5000Ci/
mmol
ATP Exo 1 20 u/pl.  Bst DNA
8u/pL TADNA
350u/pl. T4 T4PNK
10u/pL CIAP 10 ~ 30u/pL.  Tagq 1
4~ 12 u/pL Bio-

14-dATP Bio-14-dCTP Murashige & Skoog Salt Mixture
GIBCOBRL Biodyne” C Mem-
PALL Gelman Laboratory EDC 1- -3- 3-

Sigma

brane

NBT/BCIP
Streptavidin Alkaline Phosphatase SAP
Promega 84

1.2
1.2.1
4 ~8h

DNA
70% 15% ~ 20%
Murashige & Skoog 25 ~

37°C

28C 48h 1
DNA
Markus DNA
11
1.2.2 pKK232-8
5 3
15~ 20
Tm
5 3
1.2.3
200p1. 50l 2
3 pmol/pl. 5pl. 10 x TAPNK
5ul. y-"P ATP 5ul. T4PNK 2L 33ul
37°C 45min -20°C
1.2.4 PAGE 8mol/L
8% PAGE a
80°C 2h X - 80C
X
1.2.5
500LL 20pL. 10 x T4 DNA
N 8ul. DNA 2l
T4 DNA 2ul, 611, 94°C 2min
37°C 30min 37°C
70°C
10min
1.2.6 HRCA
HRCA

HRCA-S 5'CTG GTG CTA CGC CTG AAT

AAG TGA 3  HRCA-A 5" GGT GAA TCC GTT AGC
GAG GTG 3’ HRCA

500pL 25pL 10 x Bst
2.5pL 4pl. HRCA 2.5

pmol/pl. each 6pl. ANTP  10mmol/L each

DNA 1pL 10.5pL

1pL. Bio-14-dATP  Bio-
94°C 2min 61°C 90min

lul. Bst

14-dCTP
61C
1.2.7 HRCA Tag 1 15pL HRCA

IpL Tag I 65°C 1h Spl.
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AG = 80 ~ 100pL/cm’
- 33.44k}/mol 3’ A G = - 12.54k])/mol 55°C 30min
Tm 71 ~ 0.5%xSSC 0.1%SDS  55°C
75°C 10min
10min A 0. 1mol/LL Tris pH 7.5 0.15
Primer mol/L NaCl SAP
Premier 5 A 1/5000 10min
Zhang a A 2 Smin
Biodyne® C 0. Imol/L HCl C 100 mmol/LL Tris pH 9.5 100 mmol/L. NaCl 5
209% EDC 15min mmol/T. MgCl, 10
NaH- L, C 66pL. NBT 33l BCIP
CO, 15min
0.1mol/L. NaOH  10min 4~5 2
HRCA 30s 2min 2.1
15 ~ 20pL 1 4
55°C 2x SSC 0.1%SDS
1
Table 1 Sequences of padlock probes
Name Sequence 5" -3’ Target Length
TPBGUS-HRCA CCGTTGACTGCCTCTT Ctggagtegtgaatcegttagegaggtace gectegacgaatttctgecatteateegettattatcacttattcag GUS 21bp
gegtageaccagCGCTTGCTGAGTTTCC
TPBNPI_HRCA CTGCTATTGGGCGAAGTiggagtggtgaateegttagegaggtgeegectegacgaattictgecattcateegettattateacttatte NP 120bp
aggeglageaccagGCGGGAAGGGACTGG
TPBCM.HRCA CTTTGAAGACGTGGTTGGtggagtgetgaateegttagegaggtgeegectegacgaatttetgecatteateegetiattatcacttatt 35S 128hp
caggegtagecaccagAGATATCACATCAATCCACTTG
TPBNT-HRCA GCTTAACGTAATTCAACAGAAtggagtegtgaateegttagegaggtgcegectegacgaattictgecattcateegettattatca TNOS 133hp

cttattcaggegtagcaccaglGCATTACATGTTAATTATTACAT

Capital bold are specific sequence of probes and small letters are common sequences of probes.” tcga” is the recognizing site of Tag 1.

2.2
2.2.1 HRCA
1 TPBNPT — HRCA
1-1
CIAP
1-2 TPBNPT
1-3 DNA CIAP  Exo-1

14~5 pBI121 DNA
pBI121
13kb 8%
pBI121
1-6 CIAP  Exo-l
pBI121
1-7
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1 23 4 5 16 7 8 10min 4l
Ligase - - + 4+ - + o+ o+
CIAP - + + - - -+ - HRCA Sp.L 2
Exol - - - - + - - - o+
Templet — —  TBNPT © i TPBNPT-HRCA
~—Sample
application
1h  1.5h HRCA
—_ 82bp
HRCA 82
bp + N x TPBNPT-HRCA
120bp 202 =82+ 120 322 =82 +2 x
- Linear
probe 120
2.3 HRCA
1 TPBNPT-HRCA HRCA
Fig.1 Results of isotope labeled and 1.2.6 6 HRCA
enzymes treated TPBNPT-HRCA 2.5min Smin 10min 15min 20min
1. 3P labeled TPBNPT-HRCA without treatment 2. 3pL 2 P labeled 30min
TPBNPT-HRCA 1pL 10 x CIAP buffer 0.5pL CIAP 5.5uL ddH, O IOp.L HRCA 30min

37°C lhr 3. 3uL P labeled TPBNPT-HRCA 1pL 10 x ligase buffer

1pL TPBNPT 0.5pL T4 ligase 5.5pL ddH,0 4. 3uL 3P labeled TPB-
NPT-HRCA 1pL 10 x ligase buffer 1pL TPBNPT 0. SuL T4 ligase

4.5pL ddH,0 5. 3pL*2P labeled TPBNPT-HRCA 1pL 10 x ligase buff-
er 1pL TPBNPT 0.5uL T4 ligase 4.5pL ddH,O 6 ~ 8. The same as 3
~5 except that the template is pBI121. Ligation reaction 94°C 2min

37°C 1h 70°C 10min For4 5 7 8 add 0.5uL CIAP or Exo-I after liga-
tion reaction 37°C 1h CIAP reaction 37°C 1h

1 3 M
- -
bp -
L
et
M
R
562 —= =
st—
442 — oot
B St

2
TPBNPT-HRCA
Fig.2 TPBNPT-HRCA was ligated with different time
under the existing of transgenic tobacco DNA then
HRCA were done and 8pL. products were detected by
agrose gel electrophoresis.
1. 90min 2. 60min 3. 30min
4. 20min 5. 10min M. Marker

2.2.2

10min

20min 30min 1h  1.5h 70°C

3 HRCA
Fig.3 HRCA with different units of enzyme
1. 4units 2. 3units 3. 2units
4. lunits 5. 0.5unit M. Marker

FEERE

4 TPBGUS-HRCA HRCA
Fig.4 HRCA results with different diluted TPBGUS-HRCA
1. Diluted 1/100 after ligation
2. Diluted 1/10 after ligation 3. No diluted M. Marker
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0.5u lu 2u 3u 4u HRCA ! 2 3 4
1.2.6
3 TPBNT - HRCA
HRCA 0.5u ¢ I! ! %
i o
Do T "
- ’ " ole|alal
E
HRCA 0.5u 10p.L
4 TPBGUS-HRCA 6 HRCA
HRCA Fig.6  Hybridization results
Hybridization probes immobilized on membrane from 1 to 4 are TPBNT
TPBCM TPBNPT and TPBGUS  respectively. A ~ D. Transgenic tobac-
2.4 HRCA co DNA detected with TPBNT-HRCA TPBCM-HRCA TPBNPT-HRCA
5 TPBCM-HRCA TPBNT-HRCA TPB- and TPBGUS-HRCA  respectively and then hybridized with membrane im-
NPT-HRCA TPBGUS-HRCA 4 mobilized with four hybridization probes described above. E. Transgenic
HRCA 6A-D tobacco DNA detected with four padlock probes described above at the
4 HRCA same time and then hybridized with a membrane immobilized with four hy-
6F 4 bridization probes
HRCA HRCA 3
2 4
HRCA
5’ 3
5 !
3’ 50°C ~55C
pKK232-8
5 4
Fig.5 Detection results with tobacco GUS as template
1 ~4. HRCA results obtained by TPBGUS-HRCA TPBNPT-HRCA DNA
TPBCM-HRCA AND TPBNT-HRCA  respectively M. Marker.
DNA  DNA
? CIAP  Exo-1
Table 2 Sequences of probes for hybridization vo-
Name Sequence 5’ -3’ Tm GC%
HRCA
XTPBGUS NH4-GAGGCAGTCAACGGGGAAACTCAGCAA 74.8 55.6 30min
XTPBNPT NH4-ACTTCGCCCAATAGCAGCCAGTCCCTTC 75.0 57.1 PCR

XTPBCM NH4-AATCCACTTGCTTTGAAGACGTGGITGG  72.1 46.4

NH4-TTCTGTTGAATTACGTTAAGCATGTAAT
XTPBNT 74.6 26.7
AATTAACATGTAATGCA
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HRCA and Application in Detection of Genetically Modified Plant

TAO Zhen CAI Xing-Feng YAN Zhi-Qiang HU Xiao-Bo YANG Sheng-Ii GONG Yi"

Shanghai Research Center of Biotechnology ~Shanghai Institutes for Biological Sciences ~ Chinese Academy of Sciences  Shanghai 200233  China
Abstract In this article primary studies of the application of hyperbranched rolling cycle amplification HRCA in exogenous
genes detection of transgenic plants were done. Four padlock probes were designed according to the sequences of four genes/ DNA
fragments that are used widely in transgenic plants part of the sequence of pKK233 was chosen as the linking part of padlock
probes and a pair of HRCA primers was designed according to the sequence of linking part. Study of the specificity of ligation in
HRCA with isotope labeled padlock probes indicated padlock probes could be ringed effectively only when corresponding target
DNA exited in the same reaction system and could not be ringed when there was no corresponding target DNA exited. Ligation
time is very different according to the characteristic of target DNA being used. 5 min to 10 min is enough if the target DNA is

plasmid 30 min to 60 min is needed if the target is genome DNA of plant because it' s sequence is more complex than that of

plasmid’ s. HRCA time was analyzed which indicated longer reactigniipmg <anobviggslysmerease: thezamount of progdugts . | Quans,
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tity of enzyme in HRCA was also analyzed. Different amount of enzyme from 0.5 unit to 4 units can give similar result when
other conditions are not changed. On the basis of the research transgenic tobacco was detected with these four padlock probes
and the results were just as prospective. In order to increase the efficiency of detection multiplex HRCA MHRCA was used.
In MHRCA more than one padlock probes are used at the same time in the same reaction system to detect more than one targets.
Because the amplification products of MHRCA will be complex and it is almost impossible to analyze with electrophoresis so re-
verse-blot is used. Detection results of transgenic tobacco with this method are the same with anticipation. Compare to MPCR
method we established before MHRCA is more convenient to operate and more effective in detecting exogenous genes in transgenic

plants.

Key words HRCA padlock probe transgenic plant
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