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Bacterial Bio-indicators of Marcellus Shale Activities in Pennsylvania: A Molecular
Ecology Survey
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PENNSYLVANIA Campas, Terry Hazen:+, Jonathan Niless, Regina Lamendella
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Introduction Results

* Hydraulic fracturing has become more prevalent over
the years in Pennsylvania, which contains gas-rich
Marcellus Shale formations.

B UOG+ N UOG- Several of the enriched taxa have been

* This process has been found to reduce species s found in saline environments, showing
richness and evenness In streams near well pads*. they can tolerate saline conditions. |I I ‘ ! B
* Bacteria communities readily respond to e For example, Rubrobacteraceae has .
perturbations in the environment. been found in relatively high ...
» Knowledge of the biodegradative capabilities of _— abundance in soil derived from saline - |
the microorganisms associated with hydrofracking s sediments-.
operations and potential recipients (e.g., aquifers, [BEE RTINS e
surface waters, and streambed sediments) e et e | . _ — . _
enables predictions about the longevity of N o Figure 5-_ An overview of the phyla in the NOf_theaStem project
ds of environmental concern and the l;lf?_ . sample S|tes: The bars do not show a clear difference.

compoun . . . N B Control N HF+ Proteobacteria appears to be the most abundant phylum for
likelihood they will be biologically degraded. bl almost all of the samples.
*Trexler, Ryan, Caroline Solomon, Colin J. Brislawn, Justin R. Wright, Abigail Rosenberger, Erin E. McClure, Alyssa "l G0/ r—

Taeiie e rele e R ke et e Y R A e e eranergena |

doi:10.3389/fmicb.2014.00522. :;;5 ™ lﬁ;a:mmmm - Figure 6 An overview of the

-5.31 ~4.04 ~2.77 ~1.50 [[[:fgcé}:uu;f;} 358 485 612 739 2 . . . ONKBIE . , 3 . phyla In Southwestern PA.

« Acidobacteria seem to be
more common In sediment

Objectives

Figure 2: LEfSe plot of biomarkers between

Figure 1. LEfSe plot of biomarkers HE+ and Control os in Southwest samples than in water
. i ' iti i i i i : : and Control samples In Southwestern
* To identify additional microbial taxa in Northeast and Southwest PA that are heavily between UOG+ and UOG- sites in iifelsshasiniohmd I;S O samples.
impacted by fracking. S | | o Northeastern PA. Samples are plotted bundant in th .
- Investigate the presence of microbial biomarkers related to biodegradation and biocide - - - are abunadant in tne HF+ sites.
_ by relative abundances including .
resistance. sample identities e Not much is known about some OTUs,
« Compare impacted sites with unimpacted sites as baseline samples. such as GNO7.
Table 1. General Information for Northeastern and Southwestern Samples. D ISCUSSIOn & F Utur e D Ir eCtl ons
MethOds Classification Number of Samples Mumber of OTUs  Number of Sequences preree E:::::: I::;ruer; ritering ‘Ewemge:;:?::?;‘:::}F“teri"g ® ThIS StUdy ShOWS that there may be Sl biomarkers for fraCking aCtiVity in
UOGH L4 ; 15,611 Lm; 24,6783 2. 4434 addition to other biomarkers that were identified in our previous study.
UOG_ahandoned 1 4,281 34,851 34.3676 36.3500 e Several biomarkers identified are known to survive saline conditions and
. . . oG- 13 13,924 1,262,726 34,8683 36,4463 biOCideS
Microbial Sample Collection Nartheastern Project 28 17,308 2,977,011 34,7563 36,4436 ' _ _ _ : -
: : HF+ 6 8,657 252,716 40,2534 39,4394 e The phylum bar plots provide an overview of the microbial communities in the
sImpacted and unimpacted water and sediment control | - 3914 140 954 102623 10,5383 different samples (Figures 384)
samples (Northeastern PA n=45 and Southwestern SSMESe SOl = S oo = e e Acidobacteria appear to be more common in samples with fracking activity.
PAn=12). vosr g - e However, LEfSe analysis showed several taxa in that phylum,
UOG- (n= 22), UOG+ (n=22), UOG abandoned o i | | such as CCu21, were significantly enriched in UOG- sites.
(n=1), HF+ (n=6), and Control (n=6). e e We will continue qur studies by s.equencmg more DNA_sampIes for the
: E """"" Southwestern project and analyzing the functional profile of several of the
- I Northeastern project samples.
| - o o o o . . .
-Genomic DNA and RNA extraction B ° We_W|II also continue researching information to expl_am Wh_y_certaln taxa are
: : n enriched based on the presence or absence of fracking activity.
*Phenol/Chloroform, Qiagen All-prep kit 5
e lllumina-tag 16S rRNA library prep and sequencing (Miseq) 2 References
0.03- | | SFujio-Vejar, Sayaka, Yessenia Vasquez, 'Pam.ela Morales, Fabign Magnel, Patricia Vera—Wng, Juan A. Ugalde, Paola Navarrete, ar!d Ma_lrtin
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*A Polymerase Chain Reaction of the 16S rRNA gene, which is | O Associated with Reduced Death from Graftversus.Host Disease. Biology of Blood and Marton Transplantation 21 (@) 1373
. . - 83. doi:10.1016/j.bbmt.2015.04.016.
a gOOd thumbpl‘lnt fOI’ th'S I‘esearCh 2Juottonen, Heli, Mirkka Kotiaho, Devin Robinson, Paivi Merila, Hannu Fritze, and Eeva-Stiina Tuittila. 2015. “Microform-Related Community
. Patterns of Methane-Cycling Microbes in Boreal Sphagnum Bogs Are Site Specific.” Edited by Gary King. FEMS Microbiol
.PCR prOdUCtS are apprOXImater 390 bp Strean:‘_'D Eggleog; S())l (9e)t: f?v0894.y<(j:oi:20.1;9§/f2fnsec/?iv((a)%4.p ™ ) P g y ? CTOPIoOY
3Kotsyurbenko, O. R., M. W. Friedrich, M. V. Simankova, A. N. Nozhevnikova, P. N. Golyshin, K. N. Timmis, and R. Conrad. 2007. “Shift from
. . cetoclastic to H2-Dependent Methanogenesis in a West Siberian Peat Bog at Low alues and Isolation of an Acidophilic
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o Ana|ySiS of 2,977’011 million 16S sequences from the eanCf_]eq taxa for the UOG+ and. : Figure 4: A bar plot showing the ’ in the Extremely Arid Desert Soils of Kazakhstan.” Eurasian Soil Science 48 (5): 493-500. gdoi:10.1134/8106422931505004X.
h : d f h h UOG- sites. The OTUs are classified enriched taxa for the HF+ and control A k I
Northeast region and 593,700 sequences irom the Southwest to the family level. sites. They are classified to the genus CKNoOw edgements
region with Qiime and R « Several of the enriched taxa for level
*Greengenes 97% similarity I‘\J/Igtﬁ;nso'isufgsehazf o . Half of these enriched OTUs could JGI CSP Grant NPUSR009515
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