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e
The species Baetis bicaudatus and Epeorus CO n C I u S I o n S
A b t t deceptivus were selected because these A h
S ra C mayflies are abundant in the samples and are p p ro a C
reasonable representatives of the larger BURP
database. We used 4 specimens of each

e We found two 30 microliter elutions and a

Stream benthic macroinvertebrate (BMI) communities are a valuable monitoring tool for species and a negative control for each test. . . .
assessing water quality. The Idaho Department of Environmental Quality’s Beneficial Use \1 SeleCt Sadm ples for 24‘hOU rincu batIOn prOVIded the beSt
Reconnaissance Program (BURP) has collected >8,600 samples at randomly selected sites . .
throughout the state since 1994 and identified larval specimens to genus using morphology. DNA extra CtIOn extraction ylelds out Of thOse tEStEd :
Specimens were archivgd for ma.ny of the samples and the BURP samples c.ould e.nhance ° Pre“m | Na ry resu ItS Suggest PCR success
detection of water quality and climate effects over the past three decades if species can be e . . o
identified using DNA barcoding. DNA barcodes are a species-specific sequence of nucleotides 2. Test DNA extra CtiOn Qiagen DNEasy Blood and Tissue varies by SpPecies a nd future work to Optl mize
found on the mitochondrial COIl gene. Our objectives are to 1) develop an effective DNA ’ protocol. This is a two-day . )
extraction, amplification, and sequencing protocol and 2) to build a DNA barcode library for D roto COIS . Ie:\f;?\f;'sotr:si[;tfycscl’sl ‘;Vnh;:jeasatzvzne PCR am pllflcathn may be needed.
ldaho BURP BMI specimens. To date, we have modified DNA extraction protocols to optimize : ourifies the DNA product. We . O . h h h d .
the concentration of extracted DNA. Experiments compared extraction yield to the number of experimentally altered the number ur EXpen ments dave SNoOWnNn t at; esplte
eIu’Fions anql incubation time. We determined-t-wo elgtion's 'with a twenty-four-hour i‘n.cubati.on Baetis bicaudatus DNA Concentration of elutions and incubation time. bei ng nea rly thi rty years o | d, many museum
period provided the best yield. DNA from additional identified vouchers will be amplified using ; .
Polymerase Chain Reaction, sequenced, and submitted to the Barcode of Life (BOLD) database. y Va ry the nNum ber Of el utions Speci mens Stl || have DNA that can be
DNA barcode libraries from will improve monitoring of species diversity in BMI samples and o . . .
should increase the sensitivity of water quality and climate change studies in Idaho. 2 1 Elution am pl |f| ed W|th ba rcod | ng p rimers.
1.5 (e oy g - « . o .
| — * DNA sequencing after additional extractions
R " gL and amplifications will generate an initial
Background 0 1 Elution\ 2 Elutions

‘ DNA barcode library from the BURP samples.

\
Vary the incubation time

- \ Future Questions

 Stream benthic macroinvertebrates (BMI) transfer energy from primary to
producers to consumers such as fish and are thus central to the complex
trophic systems supported by streams and rivers (Baxter 2005).

e  BMIcommunities are also a valuable tool in monitoring water quality and

DNA Concentration (ng/microliter)

climate change.

+  The IDEQ BURP program has collected and archived more than 8,600 BMI o = o itk 24 hours 48 hours * How many species are present in the BURP
samples at randomly selected sites in Idaho since 1994. / samples? Many species have been identified
* 3. PCR Amplification morphologically in the BURP sample set and

Gel Electrophoresis past studies have revealed around twice as
many species using DNA than morphological
identifications in many groups (Jackson et al.

e Left: BURP sample
locations.

Year

I|‘||q||||«| ]

* Right: Number of BURP —
samples collected by year 2014).
(8,643 samples total).  How many midge species are revealed with
barcodes? Midges (Chironomidae) compose a
e Samples Ii!<ely have unrecogniz.ed diygrsity (Jackson, et aI.. 2014) because |arge proportion of individuals and species
most specimens could only be identified to genus or family using diversity in stream ecosystems but are onIy
morphological characters of larval lite stages. 4. DNA Sequencing Example gel from a PCR reaction performed to test extraction protocol. White bands below . . o . .
* The samples could provide valuable insight into Idaho climate change as a well indicate the PCR for the sample was effective; left and right wells contained size identified to family in most BMI samples.
relates to water quality if the samples can be identified to species using P AW standards. e Doesincreased taxonomic resolution
DNA barcoding (Milner, et al. 2023). . . . provided by DNA barcoding improve the
* However, the DNA quality in these specimens declines over time, which . BURP and museum specimens o
could make extraction and barcoding difficult to accomplish. ! dontified by expert thonomists Jsin ab'l'ty of SUrvVeys such as BURP to detect
5. Submit sequences to the Barcode i Y exp 5 environmental and climate change?
G I of Life Database (BOLD) gﬁ;p Olosy. f , it
0als , | . sequencing of specimen links . .
" morphological ID to a DNA barcode. I-|te rature C|t9d
1. Optlmlze a DNA eXtra Cthn, amphﬁcathn, and SequenCIHg prOtOCOI fOr o Ba rCOde Of Llfe data base W|” a”OW ﬁggz;,/ﬁz:f:i;;/\/l.(,)'eltliIl./’J"jI'la?’nGg;(_e;i‘l\/zV;t;sgolzf(c)ilp?’r;;i.FIowsofInvertebrate Prey Link Streams and Riparian Zones.” Freshwater Biology, vol. 50, no. 2, 2005, pp. 201-220,
BMI samples collected in the 1990s and early 2000s. future researchers to identify new o, 1. o iy S ot Ve Conmares s on i DV e enfsons st S, 1.5
2. Begin to build a DNA barcode library using identified specimens from specimens using DNA. e e, Lo o i clvarte Comaios s W e Gl Chare s, 125,03, 0, . 14663477
BURP and other museum voucher specimens.
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