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LTCIRET S EHR WV, HHBOAKRLT 1V
¥ —J1— )y VIIHHTRAFTRET D % 6
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Y 3IF—varzefilkd a0, 748 —
ffE¥Ry b Fy TERMHTLIENETL
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) WBENHLDT, ZOEBETHIY T I F—
Vg VICRKBOSGE DL TH b,
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NFE TR WKET— % Z2Eh L7 #i 7z ke
DHIBIZHOLN D T EBHIFENS,

5| FASCRR

1) Uchii et al. (2016) DOI: 10.1111/1755-0998.12460
2) Miya et al. (2016) DOI: 10.3791/54741

3) Miya et al. (2015) DOI: 10.1098/rs0s.150088
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2. 1L FRERY =T V-

20184E9 HHIAE, 4 VI F TIZE1IZRT6
FEFHONGSZWHE L TW5b, ThZENRIZOW
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2BHETH B

= =T E
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ETOA IV I F NGSEEE O T IR 2
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FERFTH o AFN—T—F 4 ¥ IETIE T
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FICEOPHE LN VT T <% —
MiFish?, 3 X OV%&WF & %% B %8 L 72 MitoFish
Fe I N—=2F A N—T—F 4 Y TIZHH
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(0.01-1.0 pg)

Single molecule array

SA75Y)—H%

DS AT

1 2 3 4 5 6 7 8 9
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R =2 JL(IRE D)

X2 Sequencing By Synthesis (SBS) ¥ IR k1) —
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I % MitoFish 7 — ¥ XR— R IZx v ¥ v 74
HIEZIVAMEFETE S, TNH DT
1T MiSeq & HMZA WV FNGSD T — % 121
Wb I N8y r—2 L LT E D
FHTEL2EEICH Y. 20184 IS 1T X
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ELREBIIH L, WG E LTI T
WIZDEX10F 27 5 A% — (B A faflifE g
B E B, iSeql00D 1T » T40H » 7
V., MiSeq TR 9I6H >~ 7V OIEKT ST e T
b

4. &#&IC
NGS % i Ji L 72 B2 52 DNAMEAT X, HED
AR E L BRI A R/ 7 Tk

Thb, EEPCREELY FHL TV Zho
T RO L WEEED H 5. RIS AT
LL L CONGSHEEIZHAE00T HE DS
(iSeq100) EATE, FRICHIT CTE L LH1C
b%oTELOTEHAZME SN/,

SE Xk

1) https://www.genome.gov/27541954/dna-sequenc
ing-costs-data/

2) J.P. Morgan Illumina presentation; https://www.
illumina.com/content/dam/illumina-marketing/
documents/company/investor-relations/ILMN-at-
JPM-2018-8-January-2018.pdf

3) Goodwin et al. (2016) DOI: 10.1038/nrg.2016.49

4) Thomson et al (2015) DOI: 10.1016/j.biocon.2014.

11.019

http://ibol.org/

Miya et al. (2015) DOI: 10.1098/rs0s.150088

Iwasaki et al (2013) DOI: 10.1093/molbev/mst141

Sato et al (2018) DOI: 10.1093/molbev/msy074
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2. Bt 57— 4 DR

KMy =T v = oBohshE7—%
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=y mp . WOL DORIRYEH 5. kK
ida~>y K94 2L BEFPLEE R LD,
BE SR 22 0T, 25 50FH b B3
D35,
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ODr— AT, NLHDDNARHIAT—
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Ko MiFish-Pipeline Tix, 7 A% 457 —%
N=2ZFHTHZEBWETH D, BEE
EDY) AT #IPERE L2 HAT T — 8 RX— A D
FIHDIEETH 5,

4. BHEEY R MMIRRESNARWES
BLASTH % o #& 44, M&REAIIx LT,
i L7 —E (FIIMiEIZ 97 %) DL E oS IR
FIDE2 o 7Y, 2 OREGEEH OFH] A4S
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IRFUCEIE L2 WECH) ] 728E 2 b5, L
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T2, TOMGERAIE. TNTERIELEE
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5. XRAT4 7Y bO—ILOESE

LR Tl HEICa Yy I A —
va yOREICHERT 5, IV I k=Y a v
EERKBL R T EBRO B, BEICX - T
X MiSeq DN THAHELHL DT, Z0
BEOKNIHLLOD, 1ZIZLTHELSLE
BoTHELLZR V. ZD20, WARPLE
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~DNA#H., @MiFish7 714 ~—%Hw7-
—kE, @OMiSeq > =7 vV Y THOT ¥
77 —HOFEE. OMiSeqll L b ¥ —7 v
T EW) ATy S TERNEL, TDHH
KIETH, 2B LO—KMWIEO AT v 72
EAT I EDLUEDND L, FIRHRKRL
MiSeq7 ¥ 7% —#EEDF = v 772D D AN
IVEHRTFEEML DL,

6. *RAT1 73y bO—ILOER

AH T NIBWTT S D OREH D S 7z
Wa, MoshnaryIr—ardhboizt
ZzZ. TNEEZE L THEZHRT 2 LE0H
Bo PlzZIE. AH L THADHI SN H6.
TV THEHEAODNAD T V¥ I % —
Ya v L TR rd s, ZoWa. Ak
FHADPAER L 2 WFOY T uhb b, il
ADRRI ST 2 BV 2 SEHIC BV THRER
T 2 LED D 5

BHBEFIZ & 572K T 2 H BAT S D DOFLH A
Bmohla, it (A0 av s
IA—VaUPBHole I EERBETLEEND X
i, [AHUBEOLEZhOME| Ta v s 3
F=2a U WNHoll L ERRTLILDTH S,

7.F%E&0

KR —7 v —2 W REDNAD S
il [ R R L A W B 7 — & 2155
CLITHELTWS, L2l TOMEEHEYIC
RS 21213, F— B Cc LD L) 2
HAATON TV L 02 MRS 2 LENR DL, F
72y BHIRAKZIHO BRI A AT 3 ¥ ORE R
HEZEZTBE, Epsshuisary bu—)
ENTZDDEoT=h%, FHETE 579 VI
THULEND 5

5 Xk
1) Miya et al. (2015) DOI: 10.1098/rs0s.150088
2) Sato et al. (2018) DOI: 10.1093/molbev/msy074
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Understanding ecosystems using environmental DNA:
what have we learned over the past decade,
and where do we go from here?

Dr. Matthew A Barnes, Texas Tech University

Abstract:

Over the past decade, the emergence and rapid expansion of eDNA methodologies have generated
unprecedented ability to detect species and conduct genetic analyses for conservation, management,
and research, particularly in scenarios where collection of whole organisms is impractical or impossible.
While the number of studies demonstrating successful eDNA detection has increased rapidly in recent
years, less research has explored the “ecology” of eDNA—myriad interactions between extraorganismal
genetic material and its environment—and its influence on eDNA detection, quantification, analysis,
and application to conservation and research. This talk will outline a framework for understanding the
ecology of eDNA, including the origin, state, transport, and fate of extraorganismal genetic material. In
the context of this framework, this talk will then present and interpret results from recent survey efforts
for invasive fish in Texas and threatened and endangered species in New Mexico. Recent advances in
methodologies, such as airborne eDNA work at Texas Tech University and additional frontiers of eDNA
application by US researchers and management officials will also be reviewed. Finally, the talk will
conclude with a discussion of frontiers of conservation-focused eDNA application where the greatest
potential for growth exists, and a prognosis of research questions and activities that will contribute to
a more complete understanding of the ecology of eDNA and maximize the potential of future eDNA
applications will be offered.

Keywords: ecology, environmental DNA, metabarcoding, metagenomics, monitoring, surveillance

Brief Bio:

As a child, Dr. Barnes enjoyed summer vacations to the shores of Lake Erie as well as flipping over rocks to
discover bugs in the creeks of his hometown in Plano, Texas. Dr. Barnes discovered a more scholarly approach
to aquatic ecology and studying human interactions with their environment as an undergraduate at Southwestern
University, earning a BA in biology with a minor in sociology. He honed his passion for aquatic invasions pursuing
his PhD and serving as a postdoctoral researcher at The University of Notre Dame and The Environmental
Change Initiative. Dr. Barnes joined the Department of Natural Resources Management at Texas Tech University
in 2014 as an Assistant Professor. At Texas Tech, Dr. Barnes continues to enjoy studying aquatic communities
and biological invasions, sharing these topics with students in the classroom, and mentoring undergraduate and
graduate student researchers.
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4 277 ZARFIOMM (2nd PCR) 5 @WK AkAY
v — 2 T ¥ MiSeqll &k BBIEH Y —r T~
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BORWERIiEL T — 5 2 L A7201213 L2
WHEBTRED, TOEFIIONTN L Dh
N5,

3. MiFishi&Thh3 2 &

KEBRATHBTIE. ATk
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