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Research has suggested that moss serve as bioindicators Five by five inches of moss samples were Figure 2.1 - Extracting the DNA Figure 2.2 - Gel Electrophoresis Results Th§ hypf)thesis that th§ areas With higher levels of vehicular
of air pollution generated from car exhaust, industrial collected using a trowel from three distinct o S - [ ' pollution will have less biodiversity was proven to be true. By
emissions, and fuel combustion.' Based on this information, locations within a short range in Tenafly, NJ, ﬂ f analyzing the biodiversity of moss, it was concluded that there
we have seen a clear contrast in biodiversity between areas and on Palisades Avenue in Englewood, NJ. In - : #_E: — — T is a more diverse range of species of moss at the Te.naﬂy
of high vehicular pollution and those of low vehicular order to further ensure a consistency of nutrients @ ol ﬂ h o~ Nature Center t.han at Roosevelt .Commons apd Palisades
pollution. The moss samples were collected from three in the soil and reduce any major variables, the YAV, Ayenup. The higher .level of Vehlcule.u‘ pollution affe.cts the
locations with differing degrees of traffic congestion and selected moss were exposed to similar amounts o - sl S . o leGI'.Slty of the species of moss that is able to grow in that
commercial activity, therefore having differing levels of of sunlight. The time, date and coordinates were r i W | g o~ location.

vehicular pollution. Through DNA extraction, labeled on disposable bags. The samples were o ¥ AU i y : This proj §ct has Widespr.ead ir.nplicaFions in both our |
amplification, and analysis, we have identified a total of then replanted 1n a terrarium and kept 1n indirect " L Ee mmmma W ] commumty.m Ter.laﬂy and 1ts neighboring towns, as well as 1n
five species of moss with the highest BIT scores and sunlight to imitate its natural environment. The ; ‘ ﬂ | i the larger picture 1n t.erms of th§ ecqsystem and enV1.r0nm.ental
genetic sequence compatibilities from the three locations. standard process of DNA extraction was B ' ! § status. Weo were motivated and mspired to chooose this t.Oplc
Four unique species of moss were found at the location performed without any changes to the o ﬂ e afte.r le.arnmg about the “Northern Branch Corridor Project,”
with minimal pollution, suggesting a high level of procedure.’ 'y Whld} 1s a planned SR ot the Hudson-Bergen Light Rail
biodiversity. On the other hand, only two species of moss from its northern terminus into eastern Bergen County, New

Jersey.® We hope that our findings will raise concern for the
severe repercussions that vehicular pollution can have on our
communities with the introduction of this rail line.

were found 1n the areas of maximal vehicular pollution.
This demonstrates that a higher level of exposure to Res U ItS
pollution correlates to suppressed biodiversity.

Figure 3.1 - Genetic Sequence Similarities In the future we would like to test the pH of the soil to see 1f
it affects the biodiversity of the moss in the three locations.

w
I ntr 0 d U Ctl on =1 2| =l & [&lel sl &1 & aml b Figure 3.2 - BLAST Results Furthermore, we would like to examine other organisms in
C - 8615 8610 9075 9363 9005 8960 8657 8667 8511 8156 8568 these locations to see if they follow the same biodiversity trend
1 8615 - | 9572 8060|8219 7878 7988 8083 7805 7104 7944 | 7778 as the moss.
Resea.rch §h0ws tha? emission from Vehld?s especially 2 |B610|9572| - |7085|8007|7825|7806| 8022 7713|7075 | 78.40 | 78.76 by | Accession |4 perails S e L O e
automoblles IS TESP 0n81ble. for an overwhelming amount of 3 9075 8060 7985 - 0288 890l 9255 9234 7940 7396 7453 8107 L0 Ksooeray  So9Uence: 585 bosomal RNA gone and ngmaltamecrbed g i W A k I d t
the air pollution 1n the typical urban area. The major ' "~ spacer 2, complete sequence: and 26 ribosomal RNA gene. 173 CKNowile g ements
, , , , 4 9363 8219 8097 9288 - 9888 9184 9280 8230 7738 7879 8314 partial sequence
pollutants emitted by motor vehicles including carbon -
» Iohur dioxide. nit » . 5 | 9005 (7878X78.25) 8001 | 9888 - | 90.96 9016 77.34 7266 79.87 79.75
MONOXIAE, SUIPAUL ALOXICC, NILTOZCH 0X10CS, VATIOous e et e R T ——— . | A Bt .. aMs We would like to express our genuine gratitude towards Mrs.
hydrocarbons, lead, and suspended particulate matter have | | | | | ' | | | | | 1 ' Lol : :
’ , ’ 1 7 8657 8083 8022 9234 0280 9016 0492 7452 6961 7331 76.81 Tieimdd FA i, ATl Secg it el s 1 Anat Fimberg, our Science Research mentor and AP
. : : 2 2 : ; 3 = 2 3 : d riposoma gene, partial sequence; internal transcnbed spacer e- . .
damagmg.e.ffects on both human health and our ecology. N ) oy e s B e e i T e w55 s A . w1 Chemistry teacher at Tenafly High School, for her
In addition, moss have been researched and prove&to be ' ' ' ' ' | ' ' .O | | continuous guidance and support during this project. We are
T : : | a7 S 0 | 8511|7194 | 70.75 | 7396 | 77.38 | 7266 | 7313 | 6061 | 9888 | - | 76.27 | 78.32 o .
blolpdlcators of vehicular pollution and air pollutlon: The S - P very grateful for her valued insight and experience. We
decllne and absence Of bryophyte popuatlonS, espeCIally 1N 10 | 8156 | /944 | /8B40 | 7453 | 7879 | 7987 7702 845  T76.27 = 34534 s # § Rty " Length ¥ Score ¥ " matches WOllld also llke tO thank DI. Chrlstlne M&leZl the genetICS
. - - . 5 - Sc::u'|:|idim_n cossonii - lE_E ribosomal RNA gene, partial * 2
SpeCIGS hke mMosSS that deI‘IVG 1tS moisture and nutrients from 11 | B568 | 77.78 | 78.76 | B1.07 @ A5 /M33 7681 | 8281 | /832 | 8534 - 100). KEB71805.1 zgﬁgi&gﬁ,ihrl’faerrr]nsltlttr?nnss;:?;dd:E;;Eerrgl‘,fﬁfplg?;s;;?iirﬁand 305 £33 E{r 17 researCher and educatOI’ at the DNA Leamlng Center under
1 1 1 1 1 1 1 255 ribosomal RMNA gene, partial sequence . . .
Its sur.roualdlngs, is a phenomenon primarily induced by air | | the Cold Spring Harbor Laboratory, for her assistance during
pollutolon. o | | | Figure 3.3 - Phylogenetic Tree (PHYLIP ML) our DNA barcoding process.
With this information, we sought to investigate and —— oy | Accession [ i R
identify different species of moss in locations with differing St g AT ' 155 s il e ”
. . . U bl complete ée uence; an 1 ribosoma ene, pa ia1 i = o
degrees of vehicular pollution. The three locations were at o e T R " Refe rences
the heart of the woods at Tenafly Nature Center, the .
moderately exposed area at Roosevelt Commons Park in b sy | Ao (oo S B e | Bhandarkar. Shivaii "Vehicular Pollution. Their Eff
. o o = engtn core malches
Tenafly, and a busy commercial area on Palisades Ave. in hm— Dicranella heteromalla - 08-380 185 ribosomal RNA gene, : ‘ andarkar, Shivaji. “Vehicular Pollution, Their Eifect on
. . B artial sequence; internal transcribed spacer 1, 5.85 ribosomal Te- 111 1 i ]
Englewood. Our hypothesis was that there would be a direct L ats.0 = REE E‘“ﬁ%@”gﬁ”d iy iy ﬁ”ap“” i coor gumaﬂ Heal‘j)l Eg}d 2/[ ltlggtlon MeaS;reS- J Scwggi 3“ ”\‘;; b
- - ST - - i e ot ki ngineering rublishing Company . N.p., June . Web.
correlation between high levels of biodiversity of moss 1n B —— sHeering uns pany . :N-p-, .
. . : : : 2. Palmieri, F., R. Neri1, C. Benco, and L. Serracca. "Lichens and
areas with less vehicular pollution, and likewise, low levels KITM1301plagobecm_seno N . . .
L. L . . : . F. Accession | 4 p . ,AIn. | Bt oo oM Moss as Bioindicators and Bioaccumulators in Air Pollution
of biodiversity 1n areas with heightened vehicular pollution. ATS003 # Length | ¥ Score matches e . .
‘ Paoudotaxiphyllum obtusiflium - 2o SS(HSNU) 5.55 5 Monitoring." Journal of Environmental Pathology, Toxicology
scorpidium cossoni Mxosoma gene, partal sequence; Internal transcriped spacer - . . .
: : Fie 13 i e 22 o s e 285 ool (N g, e o = I and Oncology : Official Organ of the International Society for
Fig. 1.1 Fig. 1.2 1. 1. o Environmental Toxicology and Cancer. U.S. National Library of
Tenafly Tenafly Roosevelt Epglewood L 500 Medicine, 1997. Web. 29 Mar. 2017.
Nature Center Commons Park Palisades Ave. 3. Winner, W. E., and J. D. Bewley. "Terrestrial Mosses as
Bioindicators of SO2 Pollution Stress : Synecological Analysis
Tenafly Nature Dicranum Pseudotaxiphyllum Plagiothecium Scorpidium and the Index of Atmospheric Purity." Oecologia. U.S. National
Center flagellare obtusifolium nemorale coSSOnii Library of Medicine, Jan. 1978. Web. 27 Mar. 2017.
4. "Impacts of Air Pollution on Lychens and Biophytes (mosses and
Roosevelt Commons Dicranella Liverworts)." APIS. N.p., 14 Oct. 2014. Web. 20 Mar. 2017.
heteromalla Fig. 3.4 - Chart of Final Moss Findings in Three Locations 5. "DNA Learning Center Barcoding 101." DNA Learning Center
Peeud o] Four species were found at Tenafly Nature Center and one species Barcoding 101. N.p., n.d. Web. 29 Mar. 2017.
Palisades Avenue seuaotaxiphytium was found at Roosevelt Commons and at Palisades Avenue. 6. "About the Project." Northern Branch Corridor Project. NJ
obtusifolium Transit, n.d. Web. 8 May 2017.




