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 Sea stars are keystone species that maintain diversity within intertidal communities.® In Kachemak Bay, Sea star anomaly  Antibiotics have been found within intertidal zones!!
sea stars were found to have a greater impact on clam populations than sea otters? oo * Our results showed that all ochre sea stars that were abnormal were the only ochre samples to grow any
* Many species present in Kachemak Bay. Those studied include mottled star (Evasterias troschelii), - bacteria, the first four plates had no bacteria growth(Fig. 7)
sunflower star (Pycnopodia helianthoides), ochre star (Pisaster Ochraceus), little six-rayed star £ 150 * Our study shows some species of bacteria found were resistant to at least one antibiotic
(Leptasterias hexactis), leather star (Dermasterias imbricata), Stimpson's sun star (Solaster stimpsoni), % 100  We found the greatest number of bacteria were gram-positive cocci followed by gram-positive
red-banded star (Orthasterias koehleri)? 3 = . m KATM bacilli. There were more gram-positive bacteria than gram-negative bacteria (Fig. 8) and cocci was most
* Since 1970’s multiple mass mortality events occurred along Pacific coast of United States. By 2013, over 9 ’ B KBAY common shape then bacillus and coccobacillus (Fig. 9)
20 star species affected by sea star wasting disease (SSWD)* E 0 - e Other Studies:
 SSWD: infectious disease found in sea stars T 50 * Suggest SSWD is caused by changes in pH, temperature, and precipitation or shifts in microbial
. . . . - 'I 'I
* Symptoms: abnormally twisted arms, formation of white lesions, a deflated appearance, arm loss, v o0 s community’
necrosis, structure loss, death® (Fig. 1) A * Microplastics can have antibiotic resistant bacteria
e SSWD cause unknown; studies suggest imbalance in microbial community followed by bacterial infection’ U 5 5 5 o 5 5 5 * SSWD negative impacts on other marine organisms 2
 Variability in abundance, diversity, and dominant sea star species varied greatly in 2015. In 2016, % 2, 2 2. <. 2, % e Future studies:
: . : . 5 . : : . : :
abundance trends declined and remained strongly negative across all regions through 2018~ (Fig. 2) Figure 2. Abundance of sea stars (Dermasterias imbricata, Evasterias troschelii, Pisaster ochraceus, Genet|c-analy-5|s or.1 bac.terla to compare among sc?a star species & healthy vs diseased stars
and Pyecnopodia helianthoides) in four study areas spanning the northern Gulf of Alaska. WPWS (2007,  Comparing microbial differences of healthy and diseased sea stars
bk Key 2[]113—52{]18:}? KEFJ (2008-2018), KBAY (2005, 2009, 2011-2018), and KATM (2006, 2008-2010, 2012- e Test our antibiotic resistant bacteria for possible SSWD comparisons
i - . . . . .
Yellow: Bishops Beach 2018): * Conduct more surveys and sampling in more locations and over a broader period of time
Green: Land's End
Blue: Peterson Bay
Red: Jakolof Bay 50 —
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and partial loss of limbs?>

Figure 5. Diameter length (mm) of inhibition zone from antibiotic disk agar plates. The colored bars represent the antibiotic type. Samples were taken
from Bishops Beach (B1), Land’s End (L1), Jakolof Bay (J1), the first trip to Peterson Bay (P1), and the second trip to Peterson Bay (P2). The second number
shown on the sample axis represents the agar plate from that location.

 Agar Plates e Staining bottles
* Incubator e Crystal violet
e Swabs * (Gra m's lodine Figure 7. An abnormal ochre sea star that was swabbed. The bumpy appearance and enlarged white pores is what makes this ochre abnormal.
* Antibiotic disks: Streptomycin (S10) - 10 pg, Tetracycline * Decolorizer (acetone/alcohol)
(Te30) - 30 pg, Penicillin (P10) - 10 IU/IE/UI, « Safranin
Chloramphenicol (C30) - 30 pg, Neomycin (N30) - 30pg
Field Work
Locations:
* Sites were chosen within Kachemak Bay by criteria: accessible beach, rocky intertidal zones, and areas with
tide pools at negative tides 7294
* Sites: Bishops Beach, Land's End, Peterson Bay, and Jakolof Bay (Fig. 3)
* Each of these sites was visited once except Peterson Bay which was visited twice |
Takjng a swab: Figure 4. Microscope slide showing gram-positive Figure 6. Agar plates showing antibiotic disks (S, N, P, T, and C) with varying
. . . . . . (purple) and gram-negative (red) cocci bacteria. levels of antibiotic resistance bacteria. 571%5
* Sea stars were swabbed where it was, without getting the swab wet with sea water, if possible
 The sea star would be swabbed on both sides, if possible, and transferred to an agar plate Table 1. The type of bacteria and gram-staining results. The top row shows location: Bishops Beach (B), Land’s End (L), Jakolof Bay (J), the first trip to Peterson Bay
. . . . . . . (P1), and the the second trip to Peterson Bay (P2). The number after the dash represents the agar plate from that location used. The far-left column presents the
* The agar plate was sealed with parafllm and labeled with |OC8tIOn, species, a number; and if there were SIgNs bacteria colony chosen from the agar plate. Blank areas were bacteria colonies that were not chosen for gram staining. 27595
of SSWD B-2 B-3 L-1 L-5 P1-1 P1-2 P2-1 P2-4 -1 -2
* Type and number of sea stars swabbed: red-banded star (1), leather star (2), little six-ray star (5), ochre star
yP _ ( )' ( )' ) Y ( )' 1 Purple coccus - - Red Purple and - Purple and | Dark Small Purple
(7), mottled star (7), sunflower star (1), and Stimpson sun star (1) and 1 unknown species (dead) bacillus, | clear sink curphe curphe bacillus
Lab work purple coccobacillus bacillus COCCUS COCCUS
. . bacillus and red
Growing Sea Star Bacteria: chains I
e Agar plates were placed in incubator at 37 "C for 72-120 hrs 2 Red coccus and - - - Clear and Purple Purple Small red | Purple Purple
: : : purple coccus red coccus CoCcous bacillus and red bacillus o _ ] ]
* The pla.te.s were taken out when there were large bacteria colonies to sample, then refrigerated e obacillus o » Gram-positive Gram-negative Uncolorad CoCCUS Bacillus Coccobacillus
Gram Stammg: 3 Purple and red Purple - - - Purple - Purple - -
* Gram staining was conducted on the uniq ue and common bacteria colonies circle coccus chains | cocous bacillus, red COLta Figure 8. Pie chart showing the gram-staining results and percentage of Figure 9. Pie chart showing bacteria shape results and percentage of coccus
e Gram Staining procedure followed from Microbiology Experiment58 E;:“E': E;g{g‘;;lj':li:us gram-positive, gram-negative, and decolorized bacteria. (circle-shaped), bacillus (rod-shaped), and coccobacillus (pillow-shaped).
 Complete slides were examined under a microscope a few days later, using oil (Fig. 4) 4 Purple - - - - - - Purple - -
e e . . purple bacillus, an
Antibiotic Disk Sensitivity Tests: red coccobacillus
* Eight bacteria colonies were chosen for antibiotic disk sensitivity tests - E”",:':E mcc;i‘,p::”k ) Purple ) ) ) ) ) ) ) We would like to give a special thanks to Ingrid Harrald for teaching us lab procedures, helping us through the stages of our project
* Antibiotic disk sensitivity tests methods followed from Laboratory Applications in Microbiology? E;;':u";s' A i FOEHS and preparing all the materials needed, this project could not have been done if not for her. Another big thanks to Dr. Debbie
e |Inhibition zone was measured in mm (Fig. 5)_ The inhibition zone is the circle around the disk (Fig. 6) E Purple bacillus a - i i - ) a - - Boege-Tobin and the University of Alaska Anchorage, Kachemak Bay Campus, for providing materials and supervising lab time,
. : o onone - : S T : : : and helping us find sea stars in the field. Thank you to the Center for Alaskan Coastal Studies for allowing us to come with them to
The diameter of the inhibition zone will show if the bacteria is sensitive, intermediate, or resistant to the 3 b , ) .
o o . . . - - urple - - - - - - - Peterson Bay to collect samples and Mako’s Water Taxi for transporting us to Jakolof Bay and Peterson Bay.
antibiotic. Known inhibition ranges used to try and further identify the type of bacteria > 1° coccus
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