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Anaplasma phagocytophilum induces Ixodes scapularis ticks to express an antifreeze glycoprotein gene that
enhances their survival in the cold.
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Abstract

In the United States, lxodes scapulans ticks overwinter in the Northeast and Upper Midwest and transmit the agent of human granulocytic
anaplasmosis, Anaplasma phagocytophilum, among other pathagens. We now show that the presence of A. phagocytophilum in |. scapulanis ticks
increases their ability to survive in the cold. We identified an |. scapularis antifreeze glycoprotein, designated IAFGP, and demanstrated via RNAI
knockdown studies the importance of IAFGP for the survval of |. scapularis ticks in a cold environment. Transfection studies also show that IAFGP
increased the viability of yeast cells subjected to cold temperature. Remarkably, A. phagocytophilum induced the expressian of iafgp, thereby
increasing the cold tolerance and sunvival of |. scapularis. These data define a malecular basis for symbinsis between a human pathogenic bacterium
and its arthropad vector and delineate what we believe to be a new pathway that may be targeted to alter the life cycle of this microbe and its
invertebrate host.



Ixodes scapularis antifriz protein
(IAFGP) ve sentetik peptit (P1)

IAFGP sekansr* Peptit sekansi
1 MTTLLRLTILIVAVAGVLG"SSKRAAR P1:PARKARAATAATAATAATAATAAT
27 AATPATAATPATPATAAT sP1: AAAAATATAAARRAAAAPTTAKT
45 PAI AATPATAATPATAAT oled q -
63 PARKAR AATPATPATPATAATPATAAT (scrambled P1 peptide)

90 PARKAR AATAATPATPATAAT

111 PARKAR AATPATPATAATPATAAT

135 PARKAR AATPATPATAATPATAAT

159 PARKAR AATPATPATAATPATAAT

183 PARKAR AATPATPATAATAAT

204 PARKAR AATAATPATPATAAT

225 PARKAR AATPATAATAATPATAATAAA

» Alanine-Alanine-Threonine (AAT) / Proline-Alanine-Threonine (PAT)
»Her bir Tht’ne -D-galactosyl-(1—3)-a-N-acetyl-D-galactosamine

>4 triplet fonksiyon icin yeterli

*GirishNeelakanta, HameedaSulatana, Durland Fish, John F.Anderson, Erol Fikrig. Journal of Clinical Investigation. 2010




Ixodes scapularis antifriz protein
(IAFGP)

* Amag:
— Kateterle iligkili enfeksiyonlarin 6nlenmesinde IAFGP
etkinligi
— Insan 6karyotik hiicrelerine toksik olup olmadiginin

aragtirilmasi

— Cesitli antibiyotiklerle sinerjizmin test edilmesi
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IAFGP anti-biyofilm aktivite
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IAFGP/P1
Fare Kateter Implant Modeli

Amag:
- Kateterle iligkili enfeksiyonun 6nlenmesi

Yontem:
- Hayvan deney protokolii

- IFGP/P1, kontrol peptid ve PBS kapl katater fare sirt
bolgesine deri altina implante edildi.

- Kateter limenine 8. aureus enjekte edildi. 1, 3, 7.
giinlerde kateter ¢ikarilarak PBS icinde sonikasyon
sonrasi, seri diliisyonlarda plak ekimi yapilarak
bakteriyal CFU saptandi.




IAFGP/P1
Fare Kateter Implant Modeli
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IAFGP/P1
Fare Kateter Implant Modeli
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IAFGP/P1

Fare Kateter Implant Modeli
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fE‘ell death %

IAFG okaryotik hiicre canhhg iizerine
etkisi
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Sinerjistik aktivite

Aminoglycoside bakterisidal antibiyotik

SNl Bakeriyal ribozom 30s alt birimine baglanarak prt. sentez inhibitorii

S-Lactam bakterisidal antibiyotik

e aaeieti Geridontigsiimsiiz transpeptidaz inhibitorii *
- S-Lactam bakterisidal antibiyotik
€ FERIELL € Geridontisiimsiiz transpeptidaz inhibitorii *
- [-Lactam bakterisidal antibiyotik
4 D Geridoniisiimsiiz transpeptidaz inhibitorii *
) ) 2. Kusak Fluoroquinolone bakterisidal antibiyotik
5  Ciprofloxacin - pNA gyrase, type Il ve IV topoisomerase inhibisyonu v
) Glycopeptide bakterisidal antibiyotik
6 Vancomycin  pentidoglycancrosslinking inhibisyonu: terminal D-Ala:D-Ala baglanir ®
) ) Sentetik oxazolidone sinifi, bakteriyostatik antibiyotik
7 Linezolid Protein sentez inhibisyonu; protein sentez baslangi¢ asamasim inhibe eder x
) Lipopeptide bakterisidal antibiyotik
8 Daptomycin  gakteriyal hiicre memran fonsiyonunu bozar; membran depolarizasyonu v
Semi sentetik Tetracycline, bakteriyostatik antibiyotik v

9 Minocycline  Rihozom 30s; Protein sentezi inhibisyonu




Daptomycin
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Absorbance (600nm)

Minocycline

Minocycline MBIC with IAFGP

Minocycline MIC for S.aureus
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Sonuc

Ixodesscapularis antifriz protein (IAFGP) MRSA ve MSSA
kars1 anti-virulans etkinlikte bir ajandir

IAFGP ve P1 biyofilm formasyonunu bozar

Kataterde biyofilm formasyonunda ve bakteri
adheransinda azalmaya yol acar

IAFGP ve P1 S. aureus kars1 Gentamicin, Ciprofloxacin,
Daptomycin ve Minocycline ile sinerjik aktivite gosterir
Toksik degildir

Kateterle iliskili enfeksiyonlarin tedavisinde yeni bir
secenektir




