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Effects of Vector Density and Competent Cells on the Large Vector Transformation Efficiency
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Abstract

quence but in the absence of DNA template, we artificially designed 26 primers to synthesize a target gene of 835 bp in vitro using overlapping

[ Objective ] To research the effects of vector quantity and competence on the positive cloning rate. [ Method] With a known gene se-

PCR technique. The whole experiment design with two factors and six levels (36 combinations) was applied to study the effects of the vector den-
sity and competent cells on the large vector transformation efficiency. Based on the 1 500 ng target gene, the vector density grades were designed
(50, 100, 150, 200, 250,300 ng) , and then the recombinant plasmids were transformed into ToplOF’ , DH5«, Sthl3, Epi400, JM108, SCSI.
[Result] The positive cloning rates of different vector amounts from big to small were in the order of 200, 250, 300, 150, 100 and 50 ng. The
maximum positive cloning rate of 200 ng reached 75% ; and the average value was 28.5% . The positive cloning rates of different competent cells
from big to small were in the order of stbl3, ToplOF’, DH5«, JM108, Epi400 and SCSI. Stbl3 was higher than other competent cells under any
vector density. And its average positive cloning rate was 42. 4% . [ Conclusion ] Both the vector density and competent cells have significant
effects on the large vector transformation efficiency. The optimal combination is C4 with 200 ng vector density and Stbl3, the positive cloning rate

of which could reach 75% .
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Ladder HEXT,1 149 bp REBHM:swREIC Ry 1,412 bp BIZS 84K O O, 51— SRAKENZ MRS R 28B4 K0 R 0,
GGGGCTGCTGACCTGGCTCATGTCCATCCGATGTCAAGTACCAGATCTGGAAGTTCGGGGTCATCTTCACGGAC
AACTCGTTCCTGTACCTGGGCTGGTACATGGTGATGTCCCTCCTGGGCCACTACAACAACTTCTTCTTTGCCGCCC
ACCTGCTGGACATCGCCATGGGGGTCAAGACGCTGCGTACCATCCTCTCCTCTGTCACCCACAATGGGAAACAGCT
GGTGATGACTGTGGGCCTCCTGGCCGTCOGTGGTCTACCTGTACACTGTGGTGGCCTTCAACTTCTTCCGCAAGTTC
TACAACAAGAGCGAGGACGAGGACGAGCCGGACATGAAGTGCGATGACATGATGACGTGCTACCTGTTCCACATGT
ACGTGGGCGTCCOGGCTGGCGGAGGCATCGGGGACGAGATCGAGGACCCAGCGGGCGATGAATACGAGCTCTACCG
GGTGGTCTTCGACATCACCTTCTTCTTCTTCGTCATTGTCATCCTGCTGGCCATCATCCAGGGTCTGATTATCGCC
GCCTTCGGCGAGCTCCGAGACCAGCAGGAGCAAGTGAAGGAAGATATGGAGACCAAATGCTTCATCTGCGGGATTG
GCAGTGACTACTTCGATACCACGCCGCACGGCTTCGAGACCCACACGCTAGAGGAGCACAATCTGGCCAATTACAT
GTTCTTCTTGATGTATCTGATAAACAAGGACGAGACGGAGCACACGGGCCAGGAGTCCTACGTCTGGAAGATGTAT
CAGGAGAGGTGCTGGGACTTCTTCCCCGCCGGCGACTGCTTCCGCAAGCAGTACGAGGACCAGCTGAGCTGAGAAG
CTTGCATGCCTGCAGGTCGACTCTAGAGGATCCCGGGTGGCATCCCTGTGAC
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Fig. 2 GC ratio of objective gene Fig. 3 Analysis of vector structure
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Table 1 Primer sequence
s . ' ar RAEEL
Code J#51| Sequence (5 ~3") Base number
1 GGGGCTGCTGACCTGGCTCATGTCCATCGATGTCAAGTACCAGATCTGGAAG 52
2 GAACGAGTTGTCCGTGAAGATGACCCCGAACTTCCAGATCTGGTACTTGACATC 54
3 TCTTCACGGACAACTCGTTCCTGTACCTGGGCTGGTACATGGTGATGTCC 50
4 CGGCAAAGAAGAAGTTGTTGTAGTGGCCCAGGAGGGACATCACCATGTACCAGC 54
5 CAACAACTTCTTCTTTGCCGCCCACCTGCTGGACATCGCCATGGGGGTCAAGA 53
6 TTGTGGGTGACAGAGGAGAGGATGGTACGCAGCGTCTTGACCCCCATGGC 50
7 CTCTCCTCTGTCACCCACAATGGGAAACAGCTGGTGATGACTGTGGGCCTCCT 53
8 AAGGCCACCACAGTGTACAGGTAGACCACGACGGCCAGGAGGCCCACAGTCATC 54
9 CTGTACACTGTGGTGGCCTTCAACTTCTTCCGCAAGTTCTACAACAAGAGCGA 53
10 GCACTTCATGTCCGGCTCGTCCTCGTCCTCGCTCTTGTTGTAGAACTTGC 50
11 AGCCGGACATGAAGTGCGATGACATGATGACGTGCTACCTGTTCCACATGTACGT 55
12 TCGTCCCCGATGCCTCCGCCAGCCCGGACGCCCACGTACATGTGGAACAGGTAGC 55
13 GGCATCGGGGACGAGATCGAGGACCCAGCGGGCGATGAATACGAGCTCTAC 51
14 AAGAAGAAGGTGATGTCGAAGACCACCCGGTAGAGCTCGTATTCATCGCC 50
15 GTCTTCGACATCACCTTCTTCTTCTTCGTCATTGTCATCCTGCTGGCCATC 51
16 GGAGCTCGCCGAAGGCGGCGATAATCAGACCCTGGATGATGGCCAGCAGGATGA 54
17 CCTTCGGCGAGCTCCGAGACCAGCAGGAGCAAGTGAAGGAAGATATGGAG 50
18 CTGCCAATCCCGCAGATGAAGCATTTGGTCTCCATATCTTCCTTCACTTGCT 52
19 CTGCGGGATTGGCAGTGACTACTTCGATACCACGCCGCACGGCTTCGAGACCC 53
20 CATGTAATTGGCCAGATTGTGCTCCTCTAGCGTGTGGGTCTCGAAGCCGTG 51
21 CACAATCTGGCCAATTACATGTTCTTCTTGATGTATCTGATAAACAAGGAC 51
22 ACTCCTGGCCCGTGTGCTCCGTCTCGTCCTTGTTTATCAGATACATCAAGAA 52
23 CACACGGGCCAGGAGTCCTACGTCTGGAAGATGTATCAGGAGAGGTGCTGGG 52
24 ACTGCTTGCGGAAGCAGTCGCCGGCGGGGAAGAAGTCCCAGCACCTCTCCTGATA 55
25 CTGCTTCCGCAAGCAGTACGAGGACCAGCTGAGCTGAGAAGCTTGCATGCCTGCA 55
26 GTCACAGGGATGCCACCCGGGATCCTCTAGAGTCGACCTGCAGGCATGCAAGCTT 55
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%5 T4 DNAOOL  #fk Vector 1114 o
Code Recombinase 1 500 ng/plL. 50 ng/pL ?
1 10 1 1 8
2 10 1 2 7
3 10 1 3 6
4 10 1 4 5
5 10 1 5 4
6 10 1 6 3
2 #ER5H5MH
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5 000 bp
3 000 bp
2 000 bp
1 500 bp
1 000 bp
750 bp
500 bp
250 bp
100 bp
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Fig. 4 Electrophoretogram of PCR products
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Fig.5 Electrophoretogram of restriction enzyme digestion prod-

ucts
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Fig. 6 The growth of colonies cultured in Topl0F’
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E7 DH5a BZAEEEKERL
Fig. 7 The growth of colonies cultured in DH5«
8 Sthl3 BEREEEKER
Fig. 8 The growth of colonies cultured in Stbl3
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EY9 Epid00 EZFEEEKER
Fig. 9 The growth of colonies cultured in Epi400

10 JM108 REZFEEERKBER
Fig. 10 The growth of colonies cultured in JM108
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Fig. 11 The growth of colonies cultured in Scsi
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Note: M. Marker 1. Common wheat;2. Rye.
1 5]# Xgwm 335 SSR #1525 R
Fig. 1 SSR amplification results of primer Xgwm 335
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