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GIRIS ve AMAC

-Ixodes scapularis cinsi keneler tim diinyada ve 6zellikle Kuzey
Amerikada Lyme hastaliginin etyolojisinde yer almaktadirlar.
-Morbidite acisindan son derece yikici seyredebilen bu hastaliga karsi
son yillarda asi gelistirme calismalari yogun bir sekilde yluritulmektedir.
-Deney hayvanlarinin Ixodes scapularis cinsi kene ile enfestasyonlari
sonucunda, bu kenelere karsi kazanilmis dirence sahip olmalari bu
immunitenin saglanmasinda 6zellikle tiklrik salgisinin 6nemli
olabilecegi hipotezinin gelismesine katkida bulunmustur.

-Bu ¢alismada I. scapularis kene tiikiiriigiinde yer alan antikoagulan
fonksiyonu olan Salp14 antijeninin farkli antijen salinnm mekanizmasi
olan asi teknikleri ile uygulanmasi ile en etkin asi teknigi arastirildi.




YONTEM

* 4-5-haftalik disi Hartley guinea pigs hayvan modeli olarak kullanildi
* |.scapularis cinsi keneler

* mMRNA asilari 101-nukleotid uzunlugundaki poly A kuyrugu ile stabilize
hale getirilmis olup nukleozid modifikasyonu amaciyla N-1-
methylpseudouridine —triphosphate kullanildi. LNP ile enkapsulasyon
islemi uygulandi.

* DNA-Salp14 asi protokold icin cDNA ile PCR amplifikasyonunu takiben
VR2010 plazmid icerisine klonlandi. Klonlama islemi icin plazmid
tzerinde bulunan BamH1 ve Bgl2ll bolgeleri restriksiyon bolgesi olarak
secildi. Ardindan DNA sekanslama ile klonlarin sekansi kontrol edildi
ve plazmid purifikasyonu yapildi.



YONTEM

* Rekombinant protein asilamasi icin .scapularis cDNA kullanilarak
Salp14 elde edildi. Ardindan pMT-Bip-V5-HisA plazmidi klonlandi. DNA
sekans analizi sonrasinda Drosophilia ekspresyon sistemi kullanilarak
rekombinant protein Gretimi saglandi.

* Immunizasyon icin:
v’ 20 ug Salp14 mRNA-LNPs, kontrol grubu olarak IL-21 mRNA-LNP
v'80 ug DNA-Salp14, kontrol grubu olarak VR2010
v'20 ug rekombinant Salp14, kontrol grubu olarak Ovalbumin kullanild.
v'Yavas salinimli immunizasyon (rekombinant Salp14)
*Deney hayvanlari 4 hafta ara ile 2 kez immunize edildi.



YONTEM

I. scapularis cinsi keneler sirt bélgeleri tras edilen deney hayvanlarinin bu
bolgesine her birisine 25-30 adet olacak sekilde challenge testi yapildi.

24 saat araliklar ile kenelerin yapisma bolgelerindeki kizariklik izlendi ve
skorlama yapildi. Eritem yok (-), hafif (+), orta ( ++), glicli (+++) seklinde
siniflandirildi.

104 aa bulunan Salp14 proteini 6 peptide seklinde Genscript firmasi
tarafindan sentezlendi.

Antikor yanitini degerlendirmek icin ELISA testi kullanildi.
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Fig. 1. Salp 14 immunization strategies elicit Salp14 IgG responses in guinea pigs. (A) Guinea pigs were immunized intradermally with salp14 mRNA-LNPs or murine (mu)IL-
21 mRNA-LNP (control), salp14 DNA or empty plasmid VR2010 (control), Salp14 protein (bolus and sustained) or Ovalbumin (OVA control). Two weeks after the last
immunization, sera were collected to assess the humoral immune response and challenged with 25 nymphal I. scapularis ticks. Illustration generated using Biorender.com. (B)
Salp14-specific IgG antibodies were detected by ELISA. The error bars represent mean + SEM of at least 3 values. Statistical significance was determined by two-way ANOVA; P
value = 0.0003.
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Fig. 2. Comparison of erythematic response generation: Guinea pigs were challenged with L. scapularis nymphs and monitored for erythema at the bite sites. Graphs show
erythema after tick challenge in the animals immunized with (A) salp14 DNA (n = 3), empty plasmid VR2010 (control) (n = 3); (B) salp14 mRNA (n = 3), murine (mu)IL-21
mRNA-LNP (control) (n = 3); (C) Salp14 protein bolus (n = 3), sustained (n = 3) and Ovalbumin (OVA control) (n = 3). Immunization with salp14-mRNA elicits robust erythema
upon tick challenge. The error bars represent mean + SEM. Statistical significance was determined by two-way ANOVA; (A-B) P value < 0.0001 and (C) P value = 0.0068.
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Fig. 3. Rapid erythema induced at the bite site of mRNA-salp14 vaccinated animals. (A) Guinea pigs were monitored following the tick challenge and redness at the bite site
was photographed. Representative animals are shown at 16, 24 and 48 h post-tick challenge. (B-C) Visual inspection was performed to determine the degree of erythema at
the site of the tick bite at 24 and 48 h. Erythema was scored as: No erythema (-), Light (+), Moderate (++), Strong (+++), and the percentage of the degree of erythema was
generated from these data.
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Fig. 4. Tick feeding kinetics on immunized guinea pigs. Guinea pigs (n = 3 per group) were immunized with salp14 DNA (A and D), salp14-mRNA (B and E), and Salp14 protein
(bolus and sustained) (C and F) and challenged with I scapularis. Guinea pigs were monitored for evidence of tick rejection and the tick feeding kinetics were monitored for
the duration of the experiment (A-C). The success of tick feeding was determined by examining engorgement weights of the recovered ticks (D-F). Statistical significance was
determined (A) by two-tailed student t-test, P value = 0.0013 and (C) Mann Whitney test, P value = 0.0059.
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Peptide Sequences: ~20mers with 5 amino acids overlap

Fr1  HNCQNGTRPASEQDREGCDYY

Fr2 GCDYYCWNAETKSWDQFFFG

Fr3 QFFFGNGEKCFYNSGDHGTC

Fr4 DHGTCQNGECHLTNNSGGPNETDD
Fr5 PNETDDYTPAPTEKPKQKKK

Fr6 KQKKKKTKKTKKPKRKSKKDQEKNL
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Fig. 5. Identification of the immunogenic domains of Salp14. A) Small peptides (approximately 20-25 amino acids) were synthesized that covered the entire Salp14 protein
sequence (without signal peptide). ELISAs were performed to identify the fragment recognized by sera obtained from animals immunized with B) salp14 mRNA-LNPs, C)

salp14 DNA, D) Salp14 protein.




TARTISMA-SONUC

* Kene ile bulasan enfeksiyonlara karsi en 6nemli korunma yontemi asi
ile elde edilen kizariklik ve kasinti sonucunda kisa slre icerisinde
kenenin vicuttan uzaklastirilmasidir.

* Salp 14 proteinin Nucleoside-modified mRNA-LNP yontemi ile
asllama, DNA-Salp14 ve rekombinant protein Salp14 yontemleri ile
kiyaslandiginda cok daha kisa sirede kizariklik ve antikor yaniti
gelistirmektedir.

* Bu sebeple gucli immun yanit olusturan antijen secimi yani sira,
dogru immunizasyon metodunun secilmesi de kene ile bulasan
hastaliklara karsi gelistirilecek asilarin etkinligi acisindan son derece
onemlidir.
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