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" Agricultural Biotechnology Research at TDARES,

Taiwan ; < F #&

1St
Thank you for being here today. | come from Taiwan, English is not my mother tongue.
So, if there is anything | have not made clear, just raise your hand and let me know.

2nd

Is there anybody who has been to Taiwan before? Taiwan is an island on the
southeast coast of mainland China. We have 23 million people, and now, the second
tallest building in the world, Taipei 101. With so many languages spoken, our official
one is Mandarin Chinese.

Prince Edward Island is also an island, a very beautiful and romantic one because of
the story of Anne of Green Gables. So many friends of mine are envious of me that |
can come to this lovely island. | am so lucky to have this chance to give you a brief
introduction of our lab at TDARES.

3l'd
OK, let’'s begin. Hello everybody, my name is Chin Hao-Chen, Chin is my surname, so
you can call me Mr. Chin or just call me Eric.

Today, | will introduce the agricultural biotechnology research at Taichung District
Agricultural Research and Extension Station (TDARES), Taiwan. | look forward to
mutually beneficial (or win-win) cooperation opportunities with you at Crops and
Livestock Research Centre.

First, | will give a brief introduction of TDARES; second, | will give an example to let
you feel how agri-biotech will influence our lives, and even the philosophy of
gift-giving; and thirdly, | will focus on the biotech research we have done at our lab and
the basic capabilities we already have at TDARES; fourth, I will discuss the
challenges we will face in the near future and how we can manage them; and last, a
simple conclusion
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4th

TDARES consists of 3 main divisions or centers. The biggest section, which has the
most scientists, labor force, and budget, is the crop improvement division. In this
division, we have many brilliant scientists who specialize in the study of rice; special
crops, such as buckwheat and Job’s tears; vegetables, such as cabbage and pea;
pomology, such as pear and grape, and floriculture, such as orchid and
chrysanthemum. The second largest section is the crop environment division. We
have remarkable scientists who study soil and fertilizers, and have developed some
very popular organic fertilizers from Trichoderma, and they are able to transfer new
fertilizer formulas to private companies as much as once each year. There are
specialists who focus on plant research; some have used coffee bean fermentation
liquid to control successfully the white root-rot of the loquat fruit. And other scientists
specialize in agricultural machinery, and forecasting pest- and disease-outbreak.

The smallest section is our agricultural extension center. They organize classes or
activities related to planting technique and rural life, and welcome visiting foreign
scientists and government officials .

In summary, at TDARES, there are approximately 60 scientists...

Sth

So, where are we?

We are located in Changhua county, south of Taipei and Taichung. My family lives in
Taipei, so, every Friday evening, | need to spend 2.5 hours to drive home. Now, you
know the distance between Changhua and Taipei, our capital, which is about 230 km.

From this photo, you can see our lab. We also have an office nearby our main lab; a
plant tissue culture room in which temperature, humidity, and light can be controlled;
an instrument room which houses our HPLC, GC-MS, and supercritical fluid
extraction machine; four green houses for orchids, spice herbs and medicinal plants
as well as a big field for herb cultivation.

Gth

Now, let us take a look at the impact of agri-biotech in our life. The rose, as everybody
knows, symbolizes love, but different colors mean different kinds of love. The red one
means...the pink one means..the white one stands for..and the yellow one
means...but, how about the blue one?
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7th

I will give you a little hint... a blue rose is very very rare...for traditional rose breeders,
The blue rose is the Holy Grail...because there is no blue pigment delphinidin in roses,
it is impossible to breed a blue rose!!

So, now you know, the blue rose means: something that is expensive and rare.
It signifies exclusivity.

8th

But since 2010, a Japanese company called Suntory, has begun to sell blue roses in
bunches. So, now, what does a blue rose mean? Special, still...but exclusivity?..
maybe not.

9th

How can they make a blue roes? They use agri-biotech. In this slide, in the left figure,
you can see the traditional way a rose makes color, and on the right side, this is the
Suntory,way. They turn off the red color pathway by using a technique called gene-
silencing, and open the blue pathway.

Is it a huge success? It is. But how many years did they spend to reach this goal? 20
years!!

It takes 20 years...

10th
So, what about the ROI? A 20-year research project...Ilt means a huge investment.

If you were an investor in this project, would you buy blue roses for gifts? And how
many times a year? Be aware of this, the blue rose is ten times the price of the
ordinary one, | mean, the red rose.

11th

Shall we consider a fantastic research topic? Or some more practical, market-oriented
projects?

As a government-funded research center, | think, we had better do research that
bears fruit within 3 to 5 years. Here “fruit” means technology-transfer to private
companies.

16



12th
In our lab we focus mainly on 3 different fields of research.
The first is to develop transgenic plants.

13th

We try to make a vector for the genes with the desired trait , and then try to send this
vector or construct into the nucleus of the target plant. In this case, we use the VHb
gene to make a construct, and then put this construct into the pollen tube of the target
plant, Dendrobium.

14"
At the end of the experiment, we get a vhb-transformant of the Dendrobium. From this
slide, we can see the vhb-transformants T1 and T2, and CK, the control plant.

We set up a platform for developing transgenic plants, where we first construct a
vector, then verify the expression of the foreign gene, do a tissue culture, and finally
grow the transformants.

15th

Next, our second field of research. This photo is borrowed from Google. What are
they doing? They are being fingerprinted. With the advanced progress of molecular
biology, now each species of animal and plant can be differentiated by its unique DNA
fingerprint.

Why DNA fingerprint? Because this technology tells us more than physical fingerprints,
including the phylogenetic relationship between or in species.

16th
Here is a simple figure to explain the identification system which we have developed
for identifying different rice species from each other.

We extract DNA from the rice, and use primers to amplify the amount of DNA of the

fragments under study. Two hours later, we run the gel and compare the pattern with
the database we have built in our rice data bank.
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17"
These are the results we got, maybe not perfec., But one can say that we can already
differentiate 15 rice species in a very simple way.

Why we do this kind of practical research? Because rice is the main staple food in
Chinese society. And because there is such a wide variety of rice available in Taiwan,
some Taiwanese people take pride in being rice connoisseurs, and they are really
particular about which kind of rice they want to eat.

18th

Next, the leveraging usage of Taiwanese traditional wisdom in folk medicine. This
wisdom is from the Aboriginal Peoples of Taiwan. Bletilla formosana is an example.
People use it to treat wounds, and now, even for the gastric ulcer.

19th

Now Bletilla formosana and Bletilla striata ( Thumb.) Reichb. f. belong to the same
genus, Bletilla. What are the pseudo bulbs of Bletilla striata ( Thumb.) Reichb. f. used
for? This traditional Chinese medicine is used to treat sores, ulcers and chapped skin.
Because of its astringent properties, Bletilla is often used to stop bleeding caused by
traumatic injuries, heal wounds, reduce swelling, and promote regeneration of tissue.
But since the Chinese variety is often found together with impurities, we wish to
substitute the Chinese Bletilla striata with Bletilla formosana.

Zoth
At the same time we are must also find an index for the QC standard of Bletilla
formosana. So, what are we going to do next?

21

We need to earn some profit. There are at least two ways to do this. First, use the
crude extract of Bletilla formosana to make some interesting products such as
hydrocolloid dressings for acne cure.Or, after successfully isolating a functional
ingredient and getting a patent for it, some private companies may be interested in our
technology and once we transfer the ingredient or extraction technology we earn
money .

In Taiwan, or you can say in Chinese society, people are always chasing interesting

ideas or products that are new and special. So, | think we have many opportunities in
the Chinese market.
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Does anyone here have a zit? You want to get rid of it quickly? You can try our product
NOW, just stick it on your pimple and in a short time, it will disappear.

22"

Now, let us summarise the various capabilities of our biotech lab at TDARES.
First....

Second...

Third...

Fourth...

23"

Our future challenges include:

1. To lower the costs for familiar functional ingredients. For example, Ingredient A is
expensive, but useful in the market. If we can find a way to lower the cost of
Ingredient A, we will attract private companies. Then we can transfer our method
of cultivation and extraction to the private company, and earn profit.

2. To isolate new chemical entities with potential in the agricultural, neutraceutical or
medicinal industries.

If we find a totally new chemical compound to use in the agricultural or medicinal
industry, we can develop it as a drug.

With regards to neutraceutical ingredients, for both Western and Chinese business
markets, it is important to make one’s product stand out, to show its uniqueness.. For
example, if two companies’ products use the same ingredient, but one company can
prove that their ingredient has a special compound with anti-cancer or anti-aging
potential, then consumers will make the obvious choice.

24"

How do we plan to manage these challenges?

1. We must consolidate on our current basic capabilities,

2. we must learn new specialized techniques,. For example, animal cell-culturing.
3. We must identify Outstanding Partners. And that’s why | am here to meet you.
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25th

Now what shall we do? We have a road map for this.

First is to find and patent a functional ingredient, and reveal it at trade shows or
agricultural expos to attract private companies. Then we can successfully transfer our
extraction technology to a private company, thus licensing them to use our technique.
If the company benefits from this ingredient, they may ask us to develop a GAP
protocol to enable mass-cultivation. The GAP protocol includes 4 parts: species
identification, QC method development, plant tissue culture, and the cultural practice
protocol. The final step involves transferring exclusive (or non-exclusive) GAP
protocol to the private company, (and to other interested companies).

Have | managed to make this clear?

26th
This is our team!! These are the extraordinary people who do all the hard work.

Thank you for your kind attention. | look forward to further discussions with you!
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