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ABSTRACT

pooled by colony and ground together. We took a tissue sample from each colony sample and extracted RNA, which was converted to cDNA. We ran a PCR for six different pathogens (Deformed Wing Virus, Acute Bee Paralysis Virus, Kashmir Bee Virus, Blackened Queen Cell Virus, Israeli Acute
Paralysis Virus, Nosema ceranae) to determine their presence. None of the colonies tested positive for KBV or IAPV, but all of the colonies tested positive for Deformed Wing Virus. A greater proportion of sick colonies were positive for N. ceranae (56%) than control colonies (32%). Quantitative
real-time PCR was performed for ABPV and DWYV determine pathogen concentration in the samples. Sick colonies and colonies that died during the fall and winter had significantly higher concentrations of ABPV than healthy colonies. Chi-squared tests also showed that colonies with high amounts
of ABPV also tended to have high amounts of DWV, but neither virus showed an association with N. ceranae or BQCV. These results suggest N. ceranae, ABPV, and DWV may be |nvo|ved with hive Iosses Vlruses may be interacting with each other and Varroa mites to cause these colony deaths.

INTRODUCTION RESULTS and DISCUSSION
] The concern over continual decline in honey bee (Apis mellifera) colonies has caused a o . b o g b A
worldwide interest in honey bee health. Honey bees are vital pollinators for billions of ‘il' | None of th_e c?lonles tested posmv_e fo_r KBV, IABPV, or CBV. A_II of the colonies te_sted pqsmve fot DWV. BQCY S ¢ Sianifi TestR it
| dollars worth of crops, and they produce important hive products such as honey, pollen, | presence didn’t have a prevalence in sick or dead c.olotue§, bu_t did seem to be associated \{vnh_ colonles_that had hlgh ummary or significant lest Results
beeswax, and royal jelly. Their significant role in ecology and agriculture makes honey =, levels of ABPV (p=0.10).ABPV sho_wed a sporadic distribution, but was more prevalent |n_5|ck colo_nles and colonl_es
bees essential to preserve. There are a variety of parasites and pathogens that threaten bee |+ that eventually died (p=_<0.01, see Figure 1). _Alt_hgugh N. ceranae was more prevalent in sick colo_nles_ (5§%) than in ~ Chi-squared Tests Wl -
E.-.. populations, so it is necessary to research and control these diseases to maintain honey : J: hgalthy colonies (32%), its presence was n.ot 5|gn|f|camI)_/ correlated with whether a colony was q\{vmdlmg in the fall or Categorical variable 1 Categorical variable 2 Significance
bee health. died. DWV levels did not correlate with sick/dead colonies. However, when colonies were classified as high or low for High/Low ABPV Control/sick Colony 0.015
| the level of DWV, Chi-square tests showed a significant correlation between this virus and ABPV (Figure 2). e ¢ A
* X } W o u Positive/Negative ABPV High/Low DWV 0.018
There are many pathogens that can cause hive death. L ; ; |
Threats such as Varroa mites (Varroa destructor), | Aoimmge ABRV Concentration Fig. 1. Graph :Igi(LoxlABP: ey :Tg:ﬁtow Z:Q\// 3'224 '
American foulbrood, and Nosema ceranae have been b )] showing the ositive/Negative BQ BT oW .
zt'trlbuted to colony deaths for years. Recent surveys in '!' 3000 :Zi';ﬁé‘::: ANOVA Tests Y
e US, Canada and Europe have found that Varroa is the h e . L r
single most important factor associated with colony = _ o (s = Yorizhld factor paiificance :
losses but these mites are known to transmit viruses A honey bee suffering from L) p— - ABPV concentration  Control/Sick colonies 0.010 |
and weaken the bees immune response to viruses. Only Deformed Wing Virus. ABPV concentration  Live/Dead colonies 0.018 rF
recently has significant research been focused on honey 130 . . . |
bee viruses. As viruses require molecular methods to detect them, beekeepers don’t know ey DW concentration _ Colonies with/ R e RGOS !f'
what viruses are in their colonies at all. Many honey bee pathogens have been under | &
study as possible causes the affliction known as Colony Collapse Disorder (CCD), but no 5.00 - B
single factor has emerged as the cause. In recent a study on CCD, researchers looked at - &
multiple pathogens in colonies apparently suffering from CCD?. While they also Lo _ ) _ _ _ .
determined CCD not to have a single cause, they found CCD colonies to have more Contmltalunied  Sekolonles. Lhecolonies . Dead Golonles
pathogens and heavier pathogen loads; when they looked at viruses specifically, their . n y
results showed that significantly more CCD colonies were infected with more than 3 ABP\; seelzms' to tt))e tthte rlnols<t mfgmflggnt pathogen "t‘ colony deatlhs.A Né;f/rzn:e tShOWEd atrend :r
f frer] A i f - in sick colonies, but its lack of significance suggests a minor role. ad strong
viruses. Our study focused primarily on viruses as a possible factor of colony decline. Average DWV Concentration T correlation with sick/dead colonies, and DWV correlated with ABPV, even though DWV
Shc',w}ng the didn’t seem to correlate with sick/dead colonies. This correlation between DWV and ABPV
METHODS average DWV suggest an interaction between viruses. Perhaps higher DWV permits the ampllflcatlon of |
. 50.00 concentration ABPV, or one virus weakens the immune r . - e’
We collected 50-100 bees on dry ice from 16 colonies with dwindling populatlons and 22 between system to allow multiple infections. CX
healthy colonies. The bees from each colony were pooled 40.00 colonies that Relatively high levels of Varroa mites =
together and ground in liquid nitrogen. We took a tissue 30.00 testedposiiive were present in the Purdue apiaries in late 2 k
sample and extracted RNA, which was then converted to PRl 009 and these were not controlled because 1
. o 20.00 for ABPV. f
cDNA. For each pathogen of interest, we used a specific - of a breeding program to select for mite
pair of primers and did a polymerase chain reaction (PCR) of | 1000 resistance. The mites may have been an
to de}erminteAthe présenge olf the {»/a'tho%rég\\//e)logk:d at L 0.00 interacting factor with the viruses. Colonies
six viruses: Acute Bee Paralysis Virus , Deforme v : i i u iti
Wing Virus (DWV), Blackened Queen Cel Virus (BQCV), S o o MY St AU e vl ot i h%aﬁif'i'ﬁus
Israeli Acute Bee Paralysis Virus (IABPV), Kashmir Bee Bee samples being ground in loads and death of the colony (Figure 3).
Virus (KBV), and Chronic Bee Paralysis Virus (CBPV). liquid nitrogen.
We also included Nosema
ceranae since it was only found to be present in the US in
the past few years. For those pathogens that were present in e
the samples, we performed qRT-PCR to test for pathogen Literature Cited
concentration in the colonies. BQCV and N. ceranae were FURTHER RESEARCH A 3 : :
o f e A y . 3 vanEngelsdorp D, Evans JD, Saegerman C, Mullin C, Haubruge E, Nguyen BK, Frazier M, Frazier J, Cox-Foster D,
not quantified due to insufficient primers. " Repeated comparisons of viruses in Chen YP and others. Colony Collapse Disorder: A Descriptive Study. Plos One 2009;4(7):17.
\ dwindling colonies needs to be done before . .
The results were evaluated based on 1) colonies that - their relation to CCD can be determined. Acknowledgements
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