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Recovery continues for developmental biology community

in Puerto Rico

Hurricane Maria hit Puerto Rico on September 20, 2017 causing
widespread devastation. The Category 5 storm knocked out power
to the entire island, destroyed roads and bridges, and left many of
the island's 3.4 million residents without safe drinking water and
ninety-five percent of the island without cell phone service and
thus a means of communication. On October 5, 2017 the Society
for Developmental Biology announced the SDB Puerto Rico Re-
search Relief Grant of up to $10,000 to help developmental biol-
ogists in Puerto Rico continue their research programs. Funds
could be used to replace organisms, reagents, equipment, or travel
to a host lab. Many SDB members and their friends donated money
to the SDB Puerto Rico Relief Fund to increase the amount of as-
sistance SDB could provide. SDB was able to fund all four scientists
who applied for relief grants. In early January, two grant recipients
—José Garcia-Arraras of the University of Puerto Rico, Rio Piédras
and Edwin Traverso of the University of Puerto Rico, Humacao—
shared their stories with SDB.

1. Developmental biology in Puerto Rico

José Garcia-Arraras is a professor in the Department of Biology
at the University of Puerto Rico, Rio Piédras where he studies or-
gan regeneration in the sea cucumber, Holothuria glaberrima.
Thirty years ago when he first started his lab at UPR, Garcia-Ar-
raras worked on sympathetic neuron development in the chick.
His interest in sea cucumbers began as a side project that a few
undergraduates worked on. In the 1990s, when knockout mice
were coming out and interest in chick was going down, he decided
to concentrate on developing this novel model of regeneration. As
he likes to emphasize in his grants to the NIH, “These animals are
closer to vertebrates—to us—than Drosophila or C. elegans.” His
work focuses on regeneration of the intestine after evisceration
and the radial nerve cord following transection. “We’re also look-
ing at the relationship between dedifferentiation, cell death, and
cell proliferation. Which comes first? Which has an effect on the
other?” His lab consists of four PhD students, two Master's stu-
dents, and about 22 undergraduates.

Edwin Traverso is an associate professor in the Department of
Biology at the University of Puerto Rico, Humacao. He studies the
ubiquitin ligase MUSA1 which has been shown to regulate muscle
mass in adult mice. “We are currently studying the function and
regulation of MUSA1 during Xenopus development,” he said. “We
have found that it's expressed in the somitic tissue and we're
trying to define the role that this gene plays in muscle develop-
ment.” Traverso, who has been at UPR Humacao since 2007, runs a
lab made up of five undergraduates and one research associate. He
is funded through a Puerto Rico IDeA Network Biomedical Re-
search Excellence (IMBRE) grant from the National Institutes of
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Health which sponsors research at primarily undergraduate in-
stitutions. Traverso is also director of the MARC U*STAR program
at UPR Humacao which prepares undergraduate students from
groups underrepresented in the biomedical sciences for high-ca-
liber graduate training at the PhD level.

2. UPR, Rio Piédras—The Aftermath

The University of Puerto Rico, Rio Piédras located in the capital
city of San Juan, is the largest (and oldest) UPR campus serving
about 18,000 students. Garcia-Arraras described the campus im-
mediately following the hurricane. “The University of Puerto Rico
has a lot of trees. It's like an oasis in the middle of the city. So,
there was a lot of debris—Ilots of debris everywhere (Fig. 1).”

Fig. 1. Inner patio of the Natural Sciences Building at UPR, Rio Piédras following
Hurricane Maria. Credit: José Garcia-Arraras

As for the labs—“It was sort of amazing that we didn’t have
major damage in the sense that the windows didn’t break,” he said.
“Most of the damage came from water seeping through the ceiling
and some labs were more damaged than others. We got a lot of
water in my lab.”

Prior to the storm, they took some precautions to protect re-
search equipment. “I'm on the second floor of a two-floor build-
ing,” Garcia-Arraras said. “We had moved some of the stuff
downstairs to the first floor thinking that it would be better. But,
then water [was] seeping even to the first floor.” Fortunately, most
of the lab equipment appears to be working.
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Perhaps more damaging than the water, was the lack of elec-
tricity. “The emergency generator didn’t work. So, we lost elec-
tricity for four days. And everything that was in the freezer or in
the minus eighty, we lost. | would say that was the main damage.
We lost a lot of materials.”

“The other problem was that after the hurricane, we didn’t have
electricity for a month and a half and mold grew.” The day after the
hurricane, Garcia-Arraras returned to his lab to begin the cleanup.
“We took everything that was damp or wet or soaked out.” Three
and a half months later, his cell culture lab was still out of com-
mission. It needs to be refurbished and everything growing in it
needs to be killed.

Fortunately, because of the type of work he does, no animals
were lost. “We pick [sea cucumbers] from nature. We go to the
beach and get them. So, we don’t keep them. We only keep them
for the experiment.... When the hurricane was coming, we stop-
ped the experiments.” He does maintain a mouse colony for gen-
erating monoclonal antibodies. “Luckily, the generator for the an-
imal house worked.... We didn’t lose any vertebrates.” Keeping the
electricity flowing though was a challenge. “At some point one of
the main problems here was that we needed to get diesel for the
generator. It was very hard to get diesel for about two weeks, but it
worked out. We could keep the animals and we had no loss.”

With his experiments on hold due to lack of electricity, Garcia-
Arraras focused on writing a chapter he was working on. “You
learn to move to where the electricity is,” he said. The Molecular
Science building had both power and internet. “The other place
that [had internet] access ... Starbucks café. I never drank so much
coffee in my life.”

3. UPR, Humacao—The Aftermath

The University of Puerto Rico, Humacao is located in Humacao,
a city on the eastern coast of the island about 35 miles southeast of
San Juan. It is a primarily undergraduate institution with about
4000 students. Traverso described the campus after the storm.
“Immediately following the hurricane we didn’t have water, we
didn't have power from the Electric Power Authority of Puerto
Rico, our power emergency generators failed, and there was no
internet.”

His lab is split between two buildings—a main lab where he
does molecular and cell biology experiments, and the building that
houses his frog room and embryology lab. “Neither one of them
were structurally damaged like other buildings [on] our campus.
For instance, we have a building that is a total loss. Our sports
complex got severely damaged and we may not use it for a year or
longer.” Even though Traverso's lab suffered minor flood damage,
just like the Rio Piédras campus, weeks of no electricity and
moisture led to a severe mold problem.

His animals, unfortunately, did not fare well. “After a week
without water or electricity of any kind either from the [Power]
Authority or from our generator, I had to euthanize my frog col-
ony,” Traverso said. “It was a small frog colony compared to others
in the States, probably, but still it was a significant amount of in-
dividuals that I had to euthanize because we just didn’'t have
proper conditions for them. And our emergency protocol dictates
that after a natural disaster, if you cannot guarantee proper con-
ditions for the animals, after a certain amount of time you need to
sacrifice them.”

In addition to his animals, Traverso lost thousands of dollars in
reagents that were stored in his fridge and freezers. “And the re-
agents that were at room temperature, because we had high hu-
midity—no air conditioner and high humidity—those may have
suffered a lot also,” he said. As a result, all of his reagents will need
to be replaced.

Lack of internet was a huge problem. “We didn’t have any way
to communicate for a while. And it was not until a week or so later
that in San Juan there [were] some areas with cellular data and
Wi-Fi. And anything that you needed to do using the internet, you
just had to drive there.” Traverso made the fifty minute drive to
San Juan regularly. “I used to plan my day sometimes just to do
everything [ needed to with the internet, do it in San Juan.”

As director of the MARC program, Traverso had to make ar-
rangements for his students to attend the Annual Biomedical Re-
search Conference for Minority Students (ABRCMS) held in
Phoenix, Arizona in November. He registered all twelve of his
MARC students for the conference on the side of a highway in
Humacao where he was able to get cellular data. He later
drove to San Juan to buy their plane tickets where there was stable
internet.

“Our administration was very, very [supportive] on this,” Tra-
verso said. “They did the impossible for us—to do the paperwork
and for them to get the payments ready so that our students
[could] go to ABRCMS. That was a success in the middle of the
storm (Fig. 2).”

Fig. 2. Edwin Traverso with Marsha Lucas at the 2017 Annual Biomedical Research
Conference for Minority Students in Phoenix, AZ. Credit: Marsha Lucas

4. Academics

The University of Puerto Rico campuses were closed for about
six weeks. When classes resumed on October 30, many were held
outside in tents due to the lack of air conditioning and mold
damage.

“Some parts of the university had electricity, and some parts
didn’t,” Garcia-Arraras said. “I was lucky. The building I teach [in]
had electricity and had air conditioning. So, that worked out.”

Even though the university had power, a high percentage of the
students did not. This affected how Garcia-Arrards taught his
neurobiology course.

“The course I was teaching was a hybrid course where half of
the lectures were on-site and half of the lectures were online. So, I
had to move it to on-site,” he said. “I mean it was crazy. Some
people had no water, no electricity, no Wi-Fi, no cellular phone.
And then some people had everything.”

Despite all of this, Garcia-Arraras has been impressed by how
well the students have managed. “I've had like about 10 percent
drop out. So, those are probably the students that either left for the
mainland ... or students who really cannot cope with the situa-
tion.” Some of his students experienced dire circumstances and
understandably could not return. But the vast majority of his
students did.
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