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DNA barcoding reveals a new morphotype of the sugar kelp, Saccharina latissima

MAINE 7N
& « furore COLLEGE Students: Dallin Brimley, Zakery Ford, Travis Gould, Brandon Guerra, Emily Haggett, lan Jones, Elyse Johnson, Ken Peterson, Matthew Prout ey

Faculty: Ericka Poppell
South Maine Community College, South Portland, Maine

- SOUTHERN

Maine

Discussion and Conclusions

Introduction

Phytoplankton are a mixed group of aquatic unicellular photo-autotrophic
organisms which are separated by cell size into micro-phytoplankton, nano-
phytoplankton and pico-phytoplankton (Vaulot, 2015). Phytoplankton blooms
follow predictable annual cycles in the Gulf of Maine, characterized by a large
spring bloom and a smaller bloom in the fall. Marine phytoplankton form the
foundation of primary production in Gulf of Maine waters, and thus community
changes in composition, and abundance could have cascading effects on our
coastal ecosystems.

We set out to monitor the community composition, diversity, and
abundance of the spring micro-phytoplankton bloom, at a Friends of Casco Bay R U | : ~ .
water quality monitoring site, in South Portland, Maine. The Gulf of Maine is protoCvosneraLsow) Photo cean spproved Paul Dobbins of Ocean Approved indicated that this unique phenotype may be
experiencing warming faster than 99% of the Global oceans (Pershing et al., Figure 1. Skinny kelp- narrow-blade Saccharina sp. Figure 2. Wide-blade Saccharina latissima cau;ed by a difference in e_nVi_ronmenJ_[ such as sheltered or high wave action

_ . o _ _ habitats (personal communication, April 7, 2017).
2015). This type of monitoring can aid in our understanding of what this
warming trend may mean for our waters. Additionally, harmful algae blooms
(HAB’s) can have significant socio-economic impacts on the fishing and tourist

Industry (Dias et al, 2015). This makes monitoring for toxic species such as “

A phylogenetic tree is a graphical representation of relationships between
taxonomic groups. A phylogenetic tree is created by analyzing the similarities
and differences in DNA sequences. The length of each branch is a measure of
the evolutionary distance from the ancestral sequence at the node. Species or
sequences with short branches from a node are closely related, while those
with longer branches are more distantly related.

Figure 8 shows our sample sequence groups with a clade of closely
related Saccharina latissima.The very small differences in the DNA sequences
led us to conclude that our sample kelp is not a novel species, but a
morphotype of Saccharina latissima.

Alexandrium sp. in Casco Bay necessary. Further Studies
?:::Ul;:g:mjpm;m@ 8B )| @ & | & [ ||| cecspita -
-Go;m.BT:TiI:KTTT:III-IIImmnummuummmuu!!lluw!uul!wuulilIml!1!11!!!141111111!!1!!!!11£!T!Lil(_1!_]ll! Other researCherS have SuggeSted
Methods and Materials L T I e R R Y o that wave exposure may influence the | | :
development of kelp morphotypes, and may = —

= be an example of phenotypic plasticity, or = il
1. Ocean Approved provided a specimen of the narrow- L TSt | | | the ability- to adjust its morphotype
bladed skinny kelp to the SMCC Introductory Seatime | throughout its life cycle (Fowler-Walker et
class. A al.,2006). To further investigate why the two
MMW@MM&MMMJM&M AU nbb J_Juwmmu&wmﬂ&am LAl dae o Ladbl LA A, varieties look differ?nt’ an expe-riment_ CQUId
1. We performed DNA extraction of the skinny kelp e ' S — - — be conducted growing Saccharina latissima
specimen using the Mobio PowerSoil® DNA Isolation Kit. in different wave environments, and
Figure 7. DNA Barcode Sequence. changing the wave exposure during an
1. We amplified the DNA with Polymerase Chain Reaction A§ s'hown on F.igu.re 7., we use.d Finch TV.to plot the sequence.which shf)wed very individuals life cycle. Being able to control
(PCR) using forward (GAZF2) and reverse (GAZR2) distinct peaks indicating that it was a reliable sequence. The first 50 pairs of the the morphotype of this species would have

sequence were not clear data so we cut them from the DNA barcode sequence

primers. This step used a PCR thermocycler to subject and evaluated base pairs 50-650 approximately. great impacts on the aquaculture industry in
the samples to high temperatures to break DNA strands the Gulf of Maine
and trigger DNA replication and ampilification.

0.0000 ;
o.0000—— U1 Bl-kelp-r-gazR 011 (2)
1. Analyzed PCR products using Gel Electrophoresis as a 0000 L2 c611-1 Saccharina latissima voucher GWS008004
. . 00000 0.0009 6111 Saccharina latissima voucher GWS008085
quality control test to confirm that the PCR worked. In 0.000 0 e SSO0606S Literature Cited
this step we compared the PCR amplicons and control [T et Swchatna s voucher GWSUOGLE
. ' ' ¢611-1 Saccharina latissima voucher GWS005901
samples to a reference DNA ladder to see if the COl base e Do c611-1 Saccharina laissima voucher GWS005462 Augyte S. K. Kim, S.Redmond and C.Yarish (2015) Optimizing cultivation techniques for Saccharina
sequence was successfully amplified by the PCR step. 0.0016 e ¢611-1 Saccharina latissima voucher GWS005606 latissima forma angustissima, 54th Annual Northeast Algal Society Meeting, Syracuse, NY. April 17-
0.0033 ¢611-1 Saccharina latissima voucher GWS010955 19th. 2015.
001 0.000 0003 ¢841-209 Saccharina cichorioides isolate SHA-2 ’
. : ' 0.00aa . ina latissima vou : o : : . : . .
1. We selected our best sample and sent it to the Mount 08 e Zg;;:z:z:::::z - z::zﬂzz:;: Balakirev et al. (2012) DNA variation in the phenotypicallydiverse brown alga Saccharina japonica. BMC
. . . 0.0294 ' ' 'na falissima vou - :
Desert Island Biological Laboratory for DNA sequencing. L c6111 Saccharina Iatissima voucher GWS007820 Plant Biology 12:108.
0.0073 00281 7,588 Saccharina sessile voucher GWS008124 _ _
_ _ 0.0200 0133 1563 Saccharina groenlandica voucher GWS005375 Fowler-Walker, M.J., Wernberg, T. & Connell, S.D. (2006) Differences in kelp morphology between wave
Figure 5. Electrophporesis 1. We used FinchTV software to look at and edit our DNA 0.0%7 1-584 Macrocystis pyrifera haplotype H9 sheltered and exposed localities: morphologically plastic or fixed traits?; Marine Biology 148: 755
0.0591  19406-20013 Costaria costata mitochondrion complete genome
sequence. 0.0043 % 3-610 Laminaria hyperborea voucher GWS009236 Greco M., Saez C.A., Brown M.T., Bitonti M.B. (2014) A Simple and Effective Method for High Quality Co-
0080 3609 Laminara yezoensis voucher GWS008369 Extraction of Genomic DNA and Total RNA from Low Biomass Ectocarpus siliculosus, the Model
1. Using MEGA 6 software we conducted a BLAST search on Brown Alga. PLoS ONE 9(3).
the National Center for BiOteChn()logV Information (NCBI) McDevit, Daniel C., Saunders, Gary W. (2010) A DNA barcode examination of the Laminariaceae
Imi ' . . Phaeophyceae) in Canada reveals novel biogeographical and evolutionary insights, Phycologia; 49(3);
for similar sequences to compare our kelp DNA with Figure 8. Phylogenetic Tree I(Jg 235?242 ) geograp y insig ycolog (3)
other kelp DNA to see if there were any similarities. The phylogenetic tree was created after running a BLAST to compare
Figure 6. Gel transillumination Using the MEGA 6 software we compiled a multiple our kelp sequence (highlighted in yellow) with other sequences in the P. Dobbins, personal communication, April 7, 2017
alighment and created a phylogenetic tree. NCBI database. The numbers on the branches represent the | |
percentage of base pairs that are different. Ea:nas?l?ég)h%rgé %4 Hebert, P.D.N (2007). BOLD: The Barcode of Life Data System. Molecular Ecology
otes : 355-64.
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