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 Sharks are expected to be located at TP 4 or higher, based on
observation, SCA, and controlled feeding studies?- 1o-1112-13.14,
* Anomalously low glutamic acid §N values are likely responsible for low
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» Investigating trophic interactions between sharks and prey items can '1'P can be estimated from bulk isotope analysis using the equation®: P (G > < 00 TP calculations using amino
f, f ¢ bout . health and lat TP _[(§5N Si5N /2.4] 75 : (Glu) : acid nitrogen isotopic values
offer necessary information about ecosystem health and population Butk = (0N consumer— 0N ,roqucer)/3-41+ 1 (Equation 1) TP (marine (85N; Equation 4. Equation
controls.! Thr-Phe) P <0.01 P<0.01 3, threonine and
 'T'his study investigated trophic position (1'P) estimates based on 65NN '1'P is estimated from CSIA-AA using the general equation”: TP (marine fh?n?alﬂglgei;'?feonlne and
; - . . . _ ysine) an u 1sotope
values from bulk stable isotope analysis and compound specitic isotope TPcsia—n1a=L(8N tropnic— 6 Neouree=B)/TDF 41 +1 (Equation 2) Thr-Lys) P<001  P<001  P>0.05 analysis (85N; Equation 1)
analysis of amino acids (CSIA-AA). within a tissue (@ = 0.05).
. SN S : TP (bulk) P>005 P<001 P<0.0l P <0.01
Glutamic acid has been found to be Slgnlﬁcantly 5N —depleted in shark Table 1: Components and sources of data for TP estimates. Tissue values were determined experimentally
tissue?, as well as in pinnipeds3, cetaceans+, and penguinsd. for multiple samples, while 8 and TDF values were chosen from a literature search and remained constant.
° This ISN_depletion iS Signiﬁca’ntly higher in pla'sma' tissue tha'n muSCIe TP Estimate Name Tropic AA or Tissue Source AA or Tissue Experimental Source B (%0) Literature Source TDF (%o0) Literature Source DlscuSSIOn
tissuez TP (Glu-Phe) Glutamic acid Phenylalanine Horstmann (2020) 34 Chikaraishi et al. (2009) 7.6 Chikaraishi et al. (2009)
. TP (TAA-SAA Glutamic acid, leucine, and alanine Phenylalanine, lysine, and serine  Horstmann (2020 2.2 Hannides et al. (2020 6.3 Hannides et al. (2020 ° ' - >
« 5N-depletion in glutamic acid has contributed to low TP ™ Eﬁr’ih@ | e e Horatmann Eﬁﬁigi 57 Iremda (ﬁ(gﬁi)) 55 Iomder e (5(31?) i cisorope amatysis found TheSHORgRaRggrIcation between 0N and
. p 5 3 4 5, g TP EBullrl;)YS) Col:sol?r;neer whole tissue Pi’szillllecer tissue estimate (2.9) ngzﬁiﬁ E2020§, Jeng (2024) N/A Ne/lzllreZ e ) :734 Bi)iveesyét"?ﬂo(lrp (20)15) 613C ln bUIl ShﬂrkS; hOW@VGI', nO Other Slgnlﬁca’nt Correlatlon Wa.S nOted-
SSMIMEAEEEes: . o y TP estimates from bulk isotope analysis did not significantly differ from
 Sharks store urea, a waste product, in their tissues as an osmolyte®7. TP caleulated from CSIA-AA using an average of TAAs and SAAs
 In sharks, an intermediate of glutamic acid, glutamine, is used as (Table 2)
‘ ' 6 . : : .. :
I()}r llmary.mtrogerlz d?“?jtor g 1 i fovs - * '|'P estimates calculated using threonine were significantly higher than all
. - 1\}Eam;ne sy3116t esis deaminates glutamic acid twice, contributing to other TP estimates (Figure 3, 4, Table 2).
Th P e(tilon ' Sered | . b . . * '|'P estimates calculated using threonine made muscle and plasma tissues
is gtu y considered an a ternative Frop lic amino. aci (AA), significantly more similar (Figure 2).
threonine, to be used in place of glutamic acid in '1'P estimates for
urea-producing specics. B
* 'T'his study also sought to understand the variability in 'I'P estimates Conclusions
between muscle and plasma tissues.
» Sharks were captured in Biscayne Bay with circle-hook drumlines, ——— ) o TI,) SslflpEiies H,l bulk and CSIA-AA 1s.otop ¢ analys.ls.
led for full full blood and whit e th leased (Fi ) * Higher TP estimates based on threonine may be viable and preferable
Sam.p < (.)I‘ GOl : WSS NI .6., = I‘ Sl L2 1k Fig 2. Components and sources of data for TP estimates. "Tissue values were determined experimentally for compared to other TP estimates for urea—producing species
* Amino acid sample preparation was carried out in the Close Lab at multiple samples, while # and TDF values were chosen from a literature search and remained constant. , , , ' .
. . " » '|'P estimates based on threonine may allow for simultaneous processing
RSMALES following standardized method®. , . o
: of plasma and muscle tissue, rather than requiring a separate estimation
* Samples were analyzed for CSIA-AA using gas chromatography- 5

isotope ratio mass spectrometry (GC-IRMS) instrument with 10 108 ——
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» Multiple tissue analysis may allow for the reconstruction of multiple

instrument with 1o analytical uncertainty » Further work will focus on comparing threonine-based "I 'P estimates to
: controlled feeding study data and SCA estimates.

analytical uncertainty. . . . . . .
. o . . : timescales of feeding data due to differences in 65N incorporation
» 'lissue samples were homogenized and freeze-dried. £ .
» Samples were analyzed for bulk isotope analysis using GC-IRMS |||| ¥ ““ ‘ rates = . . . .

» 'T'P estimates were compared using ANOVA single-factor tests (a =
0.05> and TUkey HSD pair_Wise C()mparisons <a — Oo05>o ’ TP (Glu-Phe) TP (TAA-SAA) TP (bulk) TP (marine Thr-Phe) TP (marine Thr-Lys) TP (Glu-Phe) TP (TAA-SAA) TP (bulk) TP (marine Thr-Phe) TP (marine Thr-Lys)
* 'I'P estimates were compared between tissue types using students t- Acknowledgements: Thank you to the members of the Close LL.ab at RSMALS and the
tests (a = 0.05>. Fig. 3. 'T'P calculations using amino acid nitrogen isotopic Fig. 4. T'P calculations using amino acid nitrogen UM Shark Research and Conservation Program. A special thank you to Dr. Hilary G.
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. GPS coordinates of locations where samples of samples. samples.
. the following species were collected:

. Carcharhinus limbatus (blacktip sharks); n = 6
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