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proA DESTRUCTOR mite lives up g i
e The palk |'|r'|.1'-1'|-in:'|"-l!ﬁ arcund the clobe,
omnipresent pest i the world’s dedlie
threat o honeytsee health and  sustabnal
Only 1.1 millimeters. bong, the mines h
into heneycomb nurserics, larching oneg .,-_
backs of the !-Ir..-.-.-:_-|'|g'|1|||1:||.'. Ohnce areached, thed
hinder wing development and spread viral infses
ticums that uliimately collapse enrire bee colep ;
It is difficult vo overstate the Importance
|1||]|i_'k:4:-:lh- to Earth's :-i.E;I.'iI:UJEI.I.I?E and &
lexgical systems. Abour 90% of Howerif
-\,\II-“_-.-_i._--..I e LE ] like :J_I:Ii'!ll.'ll'l.ds. herries. mel
ans and _-n:_||:|.-.h—n:|_\' om insect polling
Animal pollinators ensure food sec
hiodiversity and sustainabiliry. According 1o
the U.5. Department of Agriculure, hong ;
bees pollinate 515 billion worth of U5, cro|
each vear, including more than 130" fypes
fruies, nus and \'c'!:,;:l:jhh".-. '“‘H::r' also pr-l.'.ld S
more than 125 million pounds of honey s
M2 alone,
S it was that Alexander Besnilian 25 o
himself |:-|'.'.'-'i1':r||__: hundreds of live bees 'DE.
cumbersome hive frame in E].'l[':'l'iﬂhp po e
late one summer |:|.i_r:|'|1. I'It"_‘-.:l:rT-d'iirj;,r the pro '_---'.'
of the bees’ IHI!'.I.':I.'L-::-IIIII':Ih and using TWEEIETs
remove :il1:||' prapme froam cheir WJ.:‘.'CHF'PU! cells
for future study: )
Simce he was 15, Besnilian, of Walrhs Thy,
MA, has wanted o become a |_‘|.U|.!!|J!I'. Tl'll i -.-
ology major spent much of the last three
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bugging one of his mentors, Assistanr Frofes
Alyssa Woronik, o fnd an l.!I'lEEE.i-l'lE. intermnsh
behirting a fumre M.D.

The monthslong immersion into bee gen e
ics she found opendd his eyes 1o more than | _
juabs requiring a stethoscope, y
“We were on the bees schedule, not our oW

schedule.” said Besnilian, "I got there KnowiiE
| wanted to be a doctor, bur T left with @ g

backup plan. Having experience in gens
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HEWTMN CULLINAN
2§ AND S
ALEXAMDER™ ‘
BESMILIAM “25

STAY SAFE NEAR
THEIR SUMMER
COMPANIONS IN
UPPSALA, SWEDEN,
DURING THER  *
IMMERSION INTO
BEE GENETICS.




HIVE SIS DS

OM THE FARM,
LUNDER THE
SUPERVISION OF
EVOLUMONARY
EROLOGIST
MADKY KEEHMEN,

THE TWo Sl
UMDERGEADUATES
CONDUCTED
PROFESSIOMAL
FIELD WoRK O

AN INTERMATICHAL

REREARCH

VENTLRE,

*UMLIN 300y

SACEDy HEamy

reseasch is different than juse seeing it or réad-
ing about it. Woarking in a professional setting
Wik :c.;.'ly- rcu:u-::'ing._
“Telr like an undergraduare sident for, like,
three days,” he added. “Then I was 4 researcher”
Fellow junior Kevin Cullinan "25, who is
u'r;-rl-.id-_-ri.'lg the physician asslstany

FI-H IFEHI'I i
joi

ational re-
which came ghout thanks o
N professiong] network, Warnnik
waorked on her Ph.D, in the same stockholm
kb a5 Naomi Kechnen, now o Postdoctaral re.
scarcher ar the Swedighy L.'ui-n_-ml'g.--::-r".iu_;nmllur-
al Sciences (5] Uk Woronil: Was m.d-,:ing wing
color in butterflies amd Keehnen LT i::-::-l-;;ing at
the genetics of immuniey iy the delicage

ned Besnilian an the new intern
':.-'_'JJ':_'l'l YETITure,
Woronils ow

INsecs,
[hoe twor haye krpl in touch over the yeqr
ErIFERDiEy L LT q.:':lul'
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and Kechnen asked if SHU undergrad i
would like to work with her in Uppsala, open ng
the door to a real-world research ppOFTUNITY. .

Woronik knew Cullinan and Besnilian, ‘-;
igent students with a strong interest in gencsy
15 and evolurion, would jump ar the chance.
"Of course, [ asked them if they were allergic o
bees,” she said, “They weren'.” -

The quarter quickly mobilized: soon the st
dents had housing on the Swedish CAMILS
a stipend for their stay. Mark Beckey, dean ﬂE
Caollege of Arts & Sciences and a biologist i
self, secured insurance and funds to cover the
students’ airfare for their two-month

Unee in Sweden, the students joined @
search project thar began before they were bom.
In 1999 4 group of scientists pur 200




11 |aee hupiees O rhe remHe iglamd of
ery SN or : = .
5 [arid. 506 aileseast af tht Swedish maintand
(Fotand, L :
he Balic 362 [hiz |1-|-_1||i.ar-n:| developed a
m e L e
naui jral resistanes ro the
escarchiers aim 1% 1o discover the

Vaproa destrictar mire,

hoa
Eals K

3 |-|I '_|Il_|.|'

i .
Janism that gives the island bee popukation

mecl
resistance. In sddition m feeding on the bees
o |

hemselves, the mites are yecrors fior about 18

heee viruses, the most F-|-,'l.'.1i-:'||l being [Deformed
Wine Vinas (DY)

How the Gotland bees resist the mite is a
mVSEETY, Rair scembe PESEATT hers belicve I|'|l_' L0

1% |':-'-\.:|II-\.I'.'-\.‘| in the outer laver of the pu-

l"-l'.ii L

evoskeleron may hold the key, Feehnen

|'|.!R. s

I test the hypothesis, researchers in the

walck,

Barbara Locke Granddr lab ar SLU have arti-
ficially caused a mire infestation In some hives
from the resistant Crotland ||-.*-|'|'_||.i_| on and in

foand on the mainland. Heres where

fhase
the SHU Pioneers work began. Gingerly, rhe
srudent resear hers :-.III13'I|-."=| papac |.I-‘-III ||-.:-I|:
nopulations six, 12, 18 and 24 hours after in-
i_-._'r an o test what x'lll'-'.[:-'ZII.LII-..‘I"C WEre prosenl
nd gauge differences that might contribute to
TUCE MESESranos
“Whar is happening exactly! Kechnen
shkeed, -"-:_:1|..i||.':1_§'_ the project. “Iid the minss
qot find the newly wax-capped cells they need
to get at just at the right time 1o infect the ba-
hiest The island bees are more tolerant, so we're
looking ar their immune system.”
Inn addition, the smudents assisoed in extract
ing DNA from the bees, allowing researchers o
nvestigate genetic differences that porentially
underlie the mire resstance. The hli‘|"-:' iz that
this research will protect honeybees around the
globe, Keehnen said
‘Insects are so importane,” she said. “They're
VETY :|'.{r=|:-"||-:|_'-.J .|||-;| ("4} '.'i|;|| .';:'\-r ||u|'|'|.tr'.:~'."
lhe message isnt lost on Cullinan and
Besnilian. Each time 1||1':-' checked the bechive
mes, they drew replicas of the cells o show
how many of the tiny rooms in the bee nursery
re covered with the wax Cap At each of the
rescribed intervals in the day, Cullinan said.
v extracted & ““J':'-"' of the |':._'||_-|:.- |‘l|.'\'.'!-. rark-

ind storing them in microcentrifuge tubes

Jwid nitrogen for future investigation.

Wlistakes and challenges were instructive,

WERE DISCOVERED

VALKOMMERN,
AFTER PARASITE-
RESISTANT BEES

O THE ISLAND

OF GOTLAND,
BESMILIARN

AND CULLINAN
CONDUCTED THEIR
RESE&RCH O A
TEST COLOMY Iy
UIPPSALA, NOHTH
OF STOCKHOLM.

The undergrads mastered the art of using
smoke to calm the bees, Cullinan said. Because
bees maturally seek warmth, night visits meant
the pair routinely brushed dozens of insects
from their clothing and looked for creative ways
to work both carefully and efficienty.

As part of their duries, Cullinan and Besnil-
< did a *12-hour check,” which meant record-
ing the state of one frame of a hive in the morn-
ing and again at nigh. To their frustration, the
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Ve MINIEE

pEW FRAME OF MIND
FE?H\'I"H AT
FULLIMAN, WHQ
ASPIRE TO CAREERS IN
MECRCINE, LEARNED
Py SARKE BEERVWAK
CAMOLES DURING
THEIR TWO-MONTH
SOYESEY I SWEDEN
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frame didn’t abways produce wsable data. They

decided thar thev could recond activiry in mulei-
ple frames from 3 hive in the morning, improy-
ing their chances of Anding resuls w recard at
the nightrime check, Besnilian said,

“Theres sclence -n moubleshooting,” said
Coullnan, who hails from MNew H:n.|i: Park, WY,
“We were really on our own doing things every
Iy 1 of che way, We were ril:n.;:..aH_l.'_u;::uing back 1o
the dr.lwlrlg board, "W .|,.;|u;|||:.- hadl a board! |
think it’s 2 berrer experience because of that”

Ihere were several fringe benefits mo the
mundane, repetitive work.  Both  students
learmed 0 make candles from the way they
seraged Fram the Bives, and they became :Ld-.'pr
at honey extracrion

! broughe home four jars,” said Benilian,

ielore importanty, r|u'_n'1;tim_-d & rare immeer-
."‘-I:I-:-:|.Jlf_l-‘.:-ii::rl.r II|'Ijﬂ-| -L rescarcher, working side-
graduate studenes

and postdocior-
al researchers from g

el the world. “Studenes
: n of being a doctor of P
heyve seen them waork and
jah,” Woronik =30l
arly exposed o ghe

therefore, it can be

often drea
A because
Gin envision the
“Dur studenys AFENT regy-
communiry of scientists’s
vallenging for them 1o en-
i = kN rllr.'“.l' CAneers.
they learned b it i to w

to b Professional scieng

vision themsed In 1J |
'ppsala,
otk in 2 b, what it is

I5t. They were held o

1Y MAGa g

24

L T ESSE——

e =

el

e T ——

a really high standard, and you can see a shiff n
them. There's a real confidence.” i

Ar press time, Cullinan and Besniliy
planned to present their research ar the Ea
Colleges Science Conference ar Miagara Uni
sity, as well as ar SHU's 2024 Academic Festi
The biology department plans 1o send anot
er pair of budding international researchers
Keehnen and the team in Uppsala this sum
Additionally. the department is looking o ex
pand the program, potentially including collabs
orators in Germany and the United Kingdom.®

The experience left Woronik thrilled
that her students had grown personally and I
pmr'l:s.*:i:mnll:,-_ 1

“They grabbed the oppornunity and made i
happen,” she said. sae
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SAVE THE POLLINATORS
Want to halp SHU students join the
international community of scientists in
Uppsala, Sweden and around the globe?
auch inte:nshnps reéquire funding for student
reem and board, air travel, insurance and
more, Contact Professor Alyssa Woronik at.
woronika@sacredheart.edy to leam mere
20Ut how you can suppert these life-
chdnging fesaarch cpportunities.







