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For this BRIDGE Fellowship there were two main goals: 1. To meet with research collaborators to discuss
ongoing and future research projects and 2. To extract high molecular weight genomic DNA from the green
microalga Botryococcus braunii. 1 will first describe my interactions and meetings I had with the research

collaborators followed by the genomic DNA extraction.
Research Collaboration Meetings:

Dr. Shigeru Okada, University of Tokyo, Tokyo: Dr. Okada was the host for
this BRIDGE fellowship visit and he has been a long time research collaborator
with myself (Fig. 1). During the visit Dr. Okada and I discussed several issues
related to our ongoing research collaborations:

1. Revisions to a manuscript we are both authors on and is under review at the
journal Algal Research. The manuscript covers the topic of genomics
analysis for B. braunii.

2. The content of a manuscript Dr. Okada is currently working on that is
related to the classification of the S race of B. braunii.

3. Plans for our future research collaborations on B. braunii and possible visits
to each others laboratories in the future.
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Fig. 1. Myself (left) and Dr. Okad

(right) meeting in his office.
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4.1 gave a presentation about the research being conducted in my laboratory (see section 2 below).
5.1 extracted high molecular weight (HMW) genomic DNA (gDNA) from B. braunii for use in genome

sequencing (see next section below).

Dr. Koji Kawamura, Osaka Institute of Technology, Osaka: Dr. Kawamura is a new collaborator on mine,
but he has been working on B. braunii with Dr. Okada for several years. He is interested in genomics research
for B. braunii and thus was interested in the current B. braunii genomics research being conducted in my
laboratory. I traveled from Tokyo to Osaka on July 13 and 14 to meet with Dr. Kawamura and the members

of his laboratory. We discussed several issues and conducted some research:

1. On the first day that I arrived in Osaka, I gave a short overview to Dr.
Kawamura’s laboratory about the research being carried out in my
laboratory related to B. braunii.

2. We discussed the best approaches for conducting genomics research
including DNA extraction and processing, the best sequencing platforms,
and approaches for assembling genomes.

3. We discussed Dr. Kawamura’s plans to come to my laboratory in January,
2024 to get hands on experience with how researchers in my laboratory
conduct genome assembly.

4. On my last day in Osaka, I showed Dr. Kawamura how to extract the high

needed for the sequencing related to genome assembly.

5. On my final night in Osaka, Dr. Kawamura and his lab members took me out to dinner for tonkotsu

ramen (Fig. 2).

Dr. Daisuke Umeno, Waseda University, Tokyo: Dr. Umeno and I have been
collaborating for about 4 years. He is a world expert on the research technique
called directed evolution. In this process a gene is randomly mutated, expressed
to protein in bacteria, and the resulting mutant proteins screened for desirable
changes in functionality. My laboratory has been applying directed evolution to a
hydrocarbon biosynthesis gene/protein from the L race of B. braunii and have
been using advice from Dr. Umeno to optimize our experiments. During my
meetings with Dr. Umeno we discussed the following:

1. A postdoctoral researcher in my laboratory, Dr. Ivette Cornejo-Corona, has
been awarded a JSPS Short Term Postdoctoral Fellowship to visit Dr.
Umeno’s laboratory at Waseda University to gain further experience with
the directed evolution experiments. This visit will be for 3 months
beginning in August, 2023.

2. We discussed the plans for the research Dr. Cornejo-Corona will perform'in
the Umeno laboratory.

3. We discussed the housing arrangements for Dr. Cornejo-Corona.

4. After our discussions Dr. Umeno and I went out for a dinner of pork shabu
shabu (Fig. 3).

Genomic DNA extraction:

ig. 3. Pork shabu shabu dinne with Dr.
Umeno. Dr. Umeno (left), myself (right).

The goal of this research was to extract high
molecular weight (HMW) genomic DNA (gDNA) from
the green microalga Botryococcus braunii. This alga is
divided into three chemical races termed A, B, and L
that are defined by the type of hydrocarbon each race
produces. In recent years a new chemical race, the S
race, has been defined. However, Dr. Okada has
evidence that the S race is actually a variant of the L
race. One way to definitively determine which race the
S race belongs to is to sequence its genome. My Fig. 5. Analysis of isolated HMW
laboratory has recently completed the sequencing and |[Spectrophotometric analysis of H
assembly of the genomes for the A, B, and L races. An [g¢! electrophoresis analysis of the
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analysis of the putative S race genome in comparison to

the A, B, and L race genomes will help us determine the correct classification of the S race. In order to sequence
the S race genome HMW gDNA is needed. Thus, my goal was to extract the needed HMW gDNA from the S
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race. Dr. Okada grows the S race his laboratory and I do not grow the S race in my own laboratory. The initial
step in this process is to collect the biomass of the S race from a culture of this alga. This is done by filtering
the algal culture through a nylon mesh to separate the biomass from the liquid of the culture (Fig. 4A). A
sample of the isolated biomass is then used to extract the HMW gDNA using a protocol specific for B. braunii
that was developed in my laboratory (see Fig. 4B showing myself carrying out the HMW gDNA extraction).
Once the HMW gDNA is isolated the quality is analyzed spectrophotometrically (Fig. 5A) and by DNA gel
electrophoresis (Fig. 5B). This analysis shows that while decent amounts of HMW gDNA were isolated (see
ng/pl column in Fig. 5A) it was contaminated with high amounts of polysaccharides (a low A260/A230 ratio in
Fig. 5A). The analysis of the HMW gDNA by gel electrophoresis shows the size of the DNA is in a range greater
than 10,000 base pairs (10 kb, Fig. 5B). Overall, this analysis indicates that while the size of HMW gDNA is
good the quality is not so good due to polysaccharide contamination. Thus, it may not be suitable for genome
sequencing. In order to address this issue, I brought some biomass of the S race back to the USA to allow the
graduate student in my laboratory to repeat the HMW gDNA extraction to get a better quality sample suitable
for genome sequencing.

(2) ERMRER HMFHRX. F2. &5, MBOMEMES) / Main Research
Publications
During the fellowship a research publication was not produced. However, I
did give an hour long research seminar at the University of Tokyo, mostly to
the members of Dr. Okada’s laboratory and a few other researchers from his
('iepartment (Fig. 6A). In this presentation I presented the recent research
results from my laboratory focusing on the genomics studies we have carried
out on the A, B, and L races of B. braunii. After the presentation, Dr. Okada
and the members of his laboratory had a small party to allow the students to
interact with me and practice their English speaking skills (Fig. 6B).

(3) & DA/ Remarks

Fig. 6. Research presentation and la
party. (A) Myself giving a presentation o
imy B. braunii research. (B) Party with Dr
(Okada’s laboratory members.
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