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Preliminary study examining the presence of a Wolbachia endosymbiont in winter moth populations

Matt Pederson & Marian R. Goldsmith
Department of Biologlcal Sciences, U. of Rhode Island, Kingston, Rl , 02881

Introduction Discussion

The winter moth (Operophtera brumata) is a geometrid The data collected from our samples is preliminary, but gives a
. . . Results . . . .

native to Europe. It invaded New England just over a Experimental Design glimpse into the population structure of O. brumata in both New

decade ago (1). The larvae defoliate juvenile leaves of Wé designed PCR primers for conserved O. B B England and Europe. The infection rate in Europe was similar

many hardwood and fruit-bearing plants (Figure 1). Fruit brumata genes to test whether the DNA could be to that found in North America (personal communication, N.
yields and home ornamentals suffer from this defoliation. amplified (4). We also designed Wolbachia PCR 2.15-179.17+168 Havill, USDA Forestry Service), which indicates a constant
O. brumata forms an endosymbiosis with the bacterium, orimers (5 6.) to test for the presence of the -~ 3. 15-179.17+wspa | Vertical transfer of the endosymbiont.

Wolbachia pipientis. Infection by W. pipientis can create bacteriy m, | ! The 0% infection rates we observed from New England
reproductive problems (feminization and cytoplasmic | i_:soo:)p_ — populations do not give us a completely accurate
incompatibility) (2). The phenotypic effects of the 3000p representation of the population structure in the region. A 25%
relationship with O. brumata are unclear, but up to 25% infection rate was observed in other New England populations
of populations are infected (personal communication, N. using a very large sample size (1200 individuals; personal
Havill, USDA Forestry Service). The aim of this study communication, N. Havill, USDA Forestry Service). Our sample
was to test Rhode Island., Massachusetts and European size for these populations was low. This was magnified due to

moths for the presence of W. pipientis. Understanding troubleshooting problems, poor DNA quality from shipped MA

European Samples

Of the 8 European samples received, one
amplified. A 12.5% infection rate is consistent
with findings by our collaborator (personal
communication, N. Havill, USDA Forestry

_ _ ) SerVice). The pOSitive Sample was from the Figure 3. Amplification of O. brumata (IDH) and W. pipientis : . _
the infection rate of populations can help us trace the Republic of Georgia and amplified both O (16S & wsp) genes in the Republic of Georgia sample samples, and time restrictions. Testing more samples from
. - . . L - ) (15-179.17). Band sizes are consistent with expected - -
iInvasion back to its origins in New England and Europe. brumata and Wolbachia genes (Figure 3). Its oo st i eet) oty s U HIEIS St these areas would give a more accurate representation of the

(3). W. pipientis infection of O. brumata in New England.

The next phase of the project will be to amplify and sequence
more samples for Wolbachia genes. Additional samples are in
# wsp38S progress. We can also determine the bacterial strain type by

wsp and 716S genes were sequenced and
aligned with reference sequences from NCBI
and pubmist.org, a database created to analyze

il . genomic diversity amongst prokaryotes (8).The | | |
wsp gene sequence was highly conserved at 1 s vesrr comparing the sequences to references in the database,
99.2% identity to wsp allele 577 and 100% § MP4, 15+wspA pubmilst.org (8). The strains will give a scope of the genetic
dentity to alleles wsp460 & wsp385 in | ® w253 differences in these endosymbionts throughout the world.

From here, we can analyze the European strain(s) to see
whether the same ones appear in North America. The

BO | bacterium essentially acts as a tracking device to follow the
ol MEEIERE Gencee mmenh cnaont et amea | spread of the invasive species. This is a hypothetical outline of

pubmist.org (0.0 e-value) (Figure 4). The 16S
Figure 1 (left). Moth larvae ea.ti»ng juvenile leaf tissue of a hardwood tree (AriI-May) | gene Sequence Of the Georgla Sample Was
Figure 2 (right). Adult moths inhabiting a hardwood tree. Males can fly, while females are h|gh|y conserved (99% |dent|ty, 0.0 e_va|ue) with

wingless (December)

the W. pipientis 16S ribosomal gene (U23709.1) | "o M et Mo cromer 1o recenronr _ _
Methods . . coeraty ~ where the project can take us in the future.
g Iogged In Genbank (Flgure 5)' 165 Wpip NCBI BBGETGGHAGG llccchccl;0 TCGATGTEAAG TllTlITcGl:0 ETTTATGGAG TGGGlTII:iU 180
.. Sample Collection Jridnes Mcatectes Mccrccccd ohontilc ataltcd Bhod [ooqiiaty i
- O. brumata DNA eXtraCtS (8 MassaChusettS & 8 Europe; gift Of N. C::::::::fzt AACCTGGCGAGG AAGCTGCGGCA TGATGTCAAG TCATCATCGC CTTTATGCAG TCGGCTACAC
HaV”i) MassaCh usetts Samples 165 Wpip NCBI BECTGETHER lTGGTGTlTZT: EABTGGGETG lllccTchz:J BACEETAAGE TllTlllT:io 240
o . . S0 M BCcICHi Micn: Miciclq) MO I 1
- WOlbaChIa pOSitive COntrOI Sampie (gift Of J Andersen) O_ brumata genes IDH and CyCY were ampllfled Consensus ACGTGCTACA ATGGTGTCTA CAATGGGCTG CAAGGTGCGC AAGCCTAAGC TAATCCCTAA
) Pheromone trapped SpeCImenS (Flgure 2, Wakefleld’ RI, 41 452696, in 5 Of 8 Sampies (62.5%), indicating high quaiity 165 Wpip NCBI AECABATETE lGTTlGGl':"ISTO GTAETETGEA llTlGlchzzfJ ATGRAGTTGG IlTlclTl(i0 300
MP2, )+165S MBAGAEATETE ACTTECCATT CTAETETCEA AETECACTAE ATCAACTTGG MATEGETAGT 300
'71 535842) " " g . MP1, 15+165 MEGAEATETE ACTTECCATT CTAETETCEA AMETECACTAE ATCARCTTGG MATEGETAGCT 300
II Primer DeSign DNA. NO WOlbaChIa genes We re am pllfled In the Coi::::;f: AAGACATCTC AGTTCGGATT GTACTCTGCA ACTCCAGTAC ATCAAGTTGGC AATCGCTACGT
" . ) ) . [ ] [ ] 0 [ ] (] » ” 3?0 3?0 36[0 . .
We created PCR primer sets for O. brumata and W. pipientis on NCBI |Same samples. This yielded a 0% infection rate | o secicar scemces scrcamns cnemeceer scomenet sosgecrn o | Literature Cited |
_ .. _ WP, 15+16s RRTRCTCGRT ERCERTCRAR EccTcRRTAR crmET@ccer ErmcMCMCR Srcamdcred sco 1.Elkinton, J. S., Boettner, G. H., Sremac, M., Gwiazdowski, R., Hunkins, R. R., Callahan, J., ... & Whited,
based on their recently sequenced genomes (3). of W. Plplentls in Massachusetts O. brumata Conservaton B. M. (2010). Survey for winter moth (Lepidoptera: Geometridae) in northeastern North America with
- O. brumata orimer sets: IDH & cvcY (4 : : : e pheromone-baited traps and hybridization with the native Bruce spanworm (Lepidoptera: Geometridae).
o _ P _ y ( ) SampleS. FighI & (to]E)). W dlagrgm c;omparllng the wsp ampllflgd Annals of the Entomological Society of America, 103(2), 135-145.
- W. pipientis primer sets: wsp & 16S (5,6) sequences for the Republic of Georgia (MP4), the positive 2.Werren, J. H., Baldo, L., & Clark, M. E. (2008). Wolbachia: master manipulators of invertebrate biology.
1] Troub/eshooting control from J. Andersen (MP5), and three wsp alleles from Nature Reviews Microbiology, 6(10), 741-751.
' _ _ _ Rhode Island PODUlatiOn pubmlst.org. wsp385, wsp460, MP4, and MPS are all 100% | 3.Derks, M. F., Smit, S., Salis, L., Schijlen, E., Bossers, A., Mateman, C., ... & Megens, H. J. (2015). The
- Switched DNA extraction methods from a squish buffer method (7) to ' — _ conserved, while wsp577 and wsp555 have nucleotide genome of Winter Moth (Operophtera brumata) provides a genomic perspective on sexual dimorphism
a Qiagen DNeasy Blood and Tissue kit (Hilden, Germany) O. brumata genes amplified in 14 of 17 samples | differences. and phenology. Genome biology and evolution, 7(8), 2321-2332.
’ : : : : 4.Wahlberg, N., Pena, C., Ahola, M., Wheat, C. W., & Rota, J. (2016). PCR primers for 30 novel gene
: . : . . . Figure 5 (bottom). Alignment of 16S sequences: Republic _ _ _
-  Switched to New England BioLabs (NEB) OneTaq reagents (Ipswich (82 4%) and no Wolbachia genes ampllfled This regions in the nuclear genomes of Lepidoptera. ZooKeys, (596), 129
’ - - of Georgia (MP1; bottom), positive control from J. Andersen N ' ’ ’ ' e L :
|\/|A) to optimize PCR conditions . o/ : f . f . . . (MP2: middle). and the top BLAST hit for the Georgia 5.Zho_u, W.,_Rousset, F., & O'Neill, S. (1998). Ehylogeny and PCR—pased classification .of Wplbach]a
ylelded a 0% infection rate of W. plplentIS I (168\;V NGBl F: . - t Ig . strains using wsp gene sequences. Proceedings of the Royal Society of London B: Biological Sciences,
IV. Polymerase Chain Reaction (PCR) & Gel Electrophoresis : : sample pip , top). The positive control an 265(1395), 509-515.
Based on Zhou et al.. 2003. Per 25ul reaction: 17.375ul. H20. 5ul. 5X (Flgure 6), which were collected from one Georgia samples are100% conserved, while the NCBI 6.Baldo, L., & Werren, J. H. (2007). Revisiting Wolbachia supergroup typing based on WSP: spurious
- ' ' ' ’ | t . W k f | d RI sequence differs by one nucleotide. lineages and discordance with MLST. Current microbiology, 55(1), 81-87.
NEB OneTagq buffer (final concentration 1.8 mM Mg), 0.5uL dNTP’s population In vvakertiela, ri. 7.Gloor, G. B., Preston, C. R., Johnson-Schlitz, D. M., Nassif, N. A_,_Phillis, R. W., Benz, W. K..... & Engels,
: e . W. R. (1993). Type | repressors of P element mobility. Genetics, 135(1), 81.
(10.0nM each), 0.5uL of each 10uM primer set, 1uL of sample, and . ' | 8.Baldo, L., Hotopp, J. C. D., Jolley, K. A., Bordenstein, S. R., Biber, S. A., Choudhury, R. R., ... & Werren,
0.125uL NEB OneTaq. Thermal cycling conditions were as follows: 1min 6 78 9101 8 =72 8= D0t J. H. (2006). Multilocus sequence typing system for the endosymbiont Wolbachia pipientis. Applied and

@ 94°C, 1min @ 52°C or 55°C (depending on primer), 1min @ 68°C, 35 environmental microbiology, 72(11), 7098-7110.

cycles. We ran gels using 0.5X TBE on 1.5% agarose for roughly 30min.
V. PCR purification, Sequencing, & Analysis .

iy 1
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(no amplification). These results indicate no bacterial DNA

present.

- Sequences aligned with CLC Sequence Viewer 7 (Cambridge, MA)
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