96 Holes Well

In this year’s project, we done two things:

Firstly, we tested the ARA operon:

Since ARA operon has a response to Arabia sugar, we added lactose, arabinose, PNPG,
and diluted bacteria culture into each well of 96-well plates. After a period of time of
culturing at 37C, we measured the A620 and A450 using a micro-plate reader (A450
reflects the concentration of PNP and cell density, A620 only reflects cell density). To
calculate the PNP concentration, we used this formula :

A450real=A450-1.5*A620.
We validated this method using PNP solution in combination of bacteria culture over a
wide range of concentrations.

Here is one of our exploration result: we put Arabia sugar, glucose, and IPTG

according to the concentration shown in the following table:

ARA 0.0%0.0%0.5%0.5%1.0%1.0%1.5%1.5%2.0%2.0%0.0%0.0%Glc

0 0 0 0 0 0 0 0 0 0 0 IPTGIPTG
0.2M0.2M
2.5mM 10 10 10 10 10 10 10 10 10 10 TIPTGIPTG
0.2M0.2M
3.75mM15 15 15 15 15 15 15 15 15 15 IPTGIPTG
0.2M0.2M
5mM 20 20 20 20 20 20 20 20 20 20 TIPTGIPTG
0.2M0.2M
6.25mM25 25 25 25 25 25 25 25 25 25 IPTGIPTG
0.2M0.2M
7.5mM 30 30 30 30 30 30 30 30 30 30 IPTGIPTG
0.2M0.2M
10mM 40 40 40 40 40 40 40 40 40 40 IPTGIPTG
0.2M0.2M
12.5mM50 50 50 50 50 50 50 50 50 50 IPTGIPTG
0.2M0.2M

And we have got the following result (figl):
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The picture shows that, From the form, we can know that if the concentration of
glucose is above 0.5%, the response of gene expression to the other things’ effecting will
be completely suppressed. Since E. coli also have arabinose, we consider that with the
specific changes in gene expression interfered by the plasmid we transferred arabinose in
the cell is disassociated and to provide extra arabinose , so the response to our promoter
has abnormal occurrence.

Secondly, in order to use this plasmid to hydrolyze pseudo-ginseng which is rich in
nutrition but difficult to be used by our human being, we also tested monosodium
glutamate, jijing(a kind of Chinese spic which is mainly composed of monosodium
glutamate and 5-Ribonucleotide), pseudo-ginseng and so on .

Here are our results:
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By a lot of experimental conditions and statistics method, we found that with
monosodium glutamate or jijing(a kind of Chinese spic , which is mainly composed
of monosodium glutamate and 5-Ribonucleotide), enzyme production rate is really
high ,which means substrates will be hydrolyzed no more than 6 hours ,but in other
conditions ,it will take more than 12 hours to get the same result .

Last but not least , before we began our project ,we’ve tested whether E.coli itself
can hydrolyze Glycosidic bond, and the result has showed that it can not hydrolyse
Glycosidic bond. Unfortunately, after we finished our project ,we found in most cases
E.coli itself can hydrolyze Glycosidic bond. So the result of our project contains
notable error.

But the good news is that in the actual production , we can use E.coli itself to
hydrolyze pseudo-ginseng , and it is safer than E.coli with plasmid we designed. And

we think it fits our theme—food and nutation.



