‘ My6AnkyeTCcsa ¢ coraacusa astTopa ‘

AJlb@a raj CHHIAPOM.

OcunoBa A.B., KaHAMAAT MEANLIUHCKUX HAYK,
BeAYIIUHA HAYYHBIA COTPYIHUK JIadopaTropuu
onopusuxku, I'Y « MHCTUTYT OMO(PUIMKHU U
kJeTouyHou uH:keHepuu HAH Pby,
Coasropnl: I'onuapos A. E. /lupexTop I'Y UHCTUTYT

onopuzuku u Kiaerounou unxkeHepuu HAH Pb, kanauaar
MEJIUIMHCKHUX HAYK, TOEHT.

JloneHko J.A., 3aBeayroumui kadgeapoi npomneaeBTUKA
BHYTpeHHuX 0oJjiesHe, BI'MY, nnpogeccop.



B 1aHHOM COOOIIIEHUHU UCIOJIb30BAHDBI
ONYy0JMKOBAHHbIC HAYYHbIE
HCCJIeIOBAHUSI, IPUBEIEHbI JTaHHbIE
nccJieaoBanuid JJaboparopuu «Synlab»
(PB) u coOCTBEHHOE KIIMHHUYECKOE
HA0J/II0ICHHE.

*HeT KOHDIMKTA KOMMEpPUYEeCKHX
HHTEPECOB.



BriepBbie (2002 I., TPlatts Mills,USA):

* 1. Onkouoru (meTtykcumMao -aHapUuIaKCus)

* 2. Kapauoxupypru (mpu TpaHCIUIAHTAIIMM OMONIPOTE30B
KJIAMAHOB cepAla (CBUHbIX); BBEICHHE relapuHa) —
aHapuiIakcus, KpanupHumna, AQ.

e 3. Xupypru (KeTryr).

* 4, I'acTposnTeposioru (004 B )KUBOTE, M35K0ra, TOIIHOTA, IHAPe,

He NMoAJAKIUecs JeYeHU 0, B 2024 1. — 00HOBJIEHbI IPOTOKOJIbI 110
AI'C).

* 5. KapauoJsioru (koropra manueHToB ¢ nporpeccupyroumeii UbC,
PaHHUMM HH(PAPKTAMH, MHCYJIbTAMH, Pa3BUBIIHMMCS 0 65 J1eT).



«ITO TOJIBKO HA4YaJo!»

S.Commins

Omkpoimue exnce200H020 cobpanus AMepukancko2o koanedrca annepauu, acmmnl u ummyronozuu (ACAAL), Medscape Medical News, 2023, USA



Yr1o Takoe ajabda rajga CHHIAPOM?

B 2007r. BuepBbie 00HApPYXUJIU (hOPMY NUINEBOH AJJIEPIUU HA
KpacHoe MSICO.

Auba-raa (ramakrosa-aab@a-1,3-rajgakro3a) — 3T0 yIiIeBo/
(racaxapua), KOTOPbI BbIPA0ATHIBACTCH Y 00JILIIMHCTBA
MJIEKOIIUTAIOIIUX, HO He Y PbIO, ITUIL, PENTHJIMH ¥ IPUMATOB,
JIIOIEH.

IlepBas numeBas ajuieprusa (IgE-3aBucumast ), cBsi3aHHasI €
yIJIEBOAAMM, 2 He ¢ OeJIKaMHU.

PaHee cuuTajach peaKkou.

Omikpuimiute edice200H020 codpanus Amepuxancko2o Koanedxrca aunepauit, acmmol u ummynonozuu (ACAAN), Medscape Medical News, 2023, USA.



* Cunapom ajbda-raga moxer mopaxars g0 500 000
yeJsioBek B rog CIIA

* 3a00/1€eBaeMOCTh pacTeT, TaK KaKk 00J1ee BHICOKASI
TeMIeparypa Bo3jayxa cos3aaer 0oJiee
OmaronpusiTHbIE YCJIOBUSA JJISI pACIIUPEHUSA
MOMYJISIMU KJIeIen, ePEeHOCYNKOB ajb(a raJ.

* Cunapom ajibpa-gal OTHOCUTCHA K MOTEHIUAJIBHO
OIACHOM IJISl dKM3HM AJJICPIUYeCKON peaKum Ha
MOﬂeKy.Hy raJaKTo3bl- aﬂb(])a 1,3-ramakro3sl (gal).

. OmKpovimue exce200H020 co Amepur 020 KOLeOIHCa aniepeuul, ACmmbl U UMMYHC 'AAl), Medscape Medical News, 2023, USA



* CocTOosiHMe, HA3bIBaEeMOE «CHHAPOMOM aJjbda-gal» (alpha-
gal syndrome), IpoBOLIMPYETCHA YKYCOM KJICIIEH, YTO
XapaKTEePHO JIS TeX JIKoAei, OpraHu3M KOTOpPbIX paHee
NMeJI KOHTAKT ¢ MOJIeKYJI0# gal mpu ynorpeojieHuA
KPAaCHOIo Msca.

* YKYCBhI HEKOTOPBIX APYIMX BHAO0B KJelIeHd M0 BCeMY MUPY
BbI3bIBAIOT AHAJOTNYHYI0 TMIIEPYYBCTBUTEIBHOCTD K gal.

* JlokazaHo, B AQpuke NepeHOCYMKAMU aJib(a raJ
SIBJISAAIOTCH MECTHbIEC BUbI KOMApPOB.

van Nunen, S. Tick-induced allergies: mammalian meat allergy, tick anaphylaxis and their significance. Asia Pacific allergy 5, 3-16 (2015).

Van Nunen, S.A., O'Connor, K.S., Clarke, L.R., Boyle, R.X. & Fernando, S.L. An association between tick bite reactions and red meat allergy in humans. The Medical journal of Australia 190, 510-511 (2009).
van Nunen, S.A. Tick-induced allergies: mammalian meat allergy and tick anaphylaxis. The Medical journal of Australia 208, 316-321 (2018).

Arslan Lied, G. Red meat allergy induced by tick bites: A Norwegian case report. European annals of allergy and clinical immunology 49, 186-188 (2017).

Apostolovic, D. et al. The red meat allergy syndrome in Sweden. Allergo journal international 25, 49-54 (2016).

Kaloga, M. et al. Allergy to Red Meat: A Diagnosis Made by the Patient and Confirmed by an Assay for IgE Antibodies Specific for Alpha-1,3-Galactose. Case reports in dermatology 8, 10-13 (2016).
Chinuki, Y., Ishiwata, K., Yamaji, K., Takahashi, H. & Morita, E. Haemaphysalis longicornis tick bites are a possible cause of red meat allergy in Japan. Allergy 71, 421-425 (2016).

Jappe, U. et al. Meat allergy associated with galactosyl-alpha-(1,3)-galactose (alpha-Gal)-Closing diagnostic gaps by antialpha-Gal IgE immune profiling. Allergy 73, 93-105 (2018).

Hilger, C. et al. Two galactose-alpha-1,3-galactose carrying peptidases from pork kidney mediate anaphylactogenic responses in delayed meat allergy. Allergy 71, 711-719 (2016).



Buianl Kiemen

*L_one Star — monyJispHOe HA3BaHME,
OJMHOKAS 3Be3/1a MJIM KJIel-0JMHOYKA
- Amblyomma americanum (nam)
CIIIA.

*Ixodes ricinus Eepona






Apean obutaHuma knewa Amblyomma
americanum (Lone Star), 2007.
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UccnedosaHue ypoeHs IgE K anbgpa-gal.
MpoyeHm nonoxcumesnbHbIX pe3ynbmamos
npedcmasneH 014 IgE k anvgpa-gal 8 wecmu
pezauoHax CLUA. lNMpoyeHmosl omHocaAMCA K
dosie 06pa3yos, NnpedcmasneHHsbIX Ha
mecmuposeaHue, Komopeole 0anu
nosoxcumenoHolii pezynomam. benvie
Oua2oHanbHbIEe AUHUU HA Kapme
ob6o3Hayarom 2eozpaguyeckoe
pacnpedeneHue Knewya Amblyomma
americanum.

¢




* UccaenoBaresn HamymoHAAbLHOI0 HHCTUTYTA
3nqopoBbi CIIA oOparnjin BHMMaHHe HA TO,
4TO0 CHHJAPOM ajib(a-gal yacto He
PACIIO3HAIOT UJIM HENPABUIbHO
IUATHOCTUPYIOT.

«  Commins, S.P. & Platts-Mills, T.A. Delayed anaphylaxis to red meat in patients with IgE specific for galactose alpha-1,3-galactose (alpha-gal). Current allergy and asthma reports 13, 72-
77 (2013).
Commins, S.P. et al. The relevance of tick bites to the production of IgE antibodies to the mammalian oligosaccharide galactose-alpha-1,3-galactose. The Journal of allergy and clinical
immunology 127, 1286-1293 1286 (2011).
Carter, M.C. et al. Identification of alpha-gal sensitivity in patients with a diagnosis of idiopathic anaphylaxis. Allergy (2017).
van Nunen, S. Tick-induced allergies: mammalian meat allergy, tick anaphylaxis and their significance. Asia Pacific allergy 5, 3-16 (2015).



ApeaJs oouranus kJemia Ixodes ricinus ¢
Eepone




Pervon MecTopacmnosa | ABTOp IToporoBwbIiii Pacnpocrpanen
O’KeHUe HUCCJICI0BAHUSA YPOBEHb HOCTh
MOJIOKUTEJBLHOTO | MOJIOKUTEJIbHOT
pe3yasbTara IQE k|0 pe3yabTrara
aabda-gal Ha SIgE k
aanpa-gal
CIHIA (2023) |HKOro-Boctoxk |Commins >0,35 ME/ma 20%
CIIIA
IO:xHas Commins >0,35 ME/ma 20%
Kamudopuus
IO:xHasn Burk >0,35 ME/ma 229%
Kaaudopuus
Tenneccu Commins >0,35 ME/ma 22%
Bupxkunus Platts Mills >0,1 kE/ma 26.3%
BupaxuHus Commins >0,35 ME/ma 18%
BocTon Commins >0,35 ME/ma 1%
CeBepHasi Commins >0,35 ME/ma 2%

Kamudopuus




EBpona

I'epmanns | Fischer >0,1 xE/ma 15%

(o01mas

MONMYJISILIUS )

I'epmanus | Fischer >0,1 xkE/ma 35%

(0OXOTHHKHM,

JIeCHUYMeE)

Ucnanus Gonzalez- >0,1 kE/ma 5,5%
Quintela

Janus Gonzalez- >0,1 kE/ma 8,1%
Quintela

Hoppo6orTen | Commins >0,35 ME/ma <1%

, HIBenusn

(crapure 18

JIET)

IHIBenus Apostolovic He cooomaerca |10%
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Abdominal pain,
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vomiting



PacnpocTpaHeHHOCTD rajiakTo3bl-ajbda-1,3-

rajJaKkTo3bl B IIPUPOAC.

* boJILIIMHCTBO BUI0B MJICKONMMTAKIIUX (BKJIKYAsA, KOPOB,
CBHHEM, KO3, JIoIIaied, OBell, KPOJIMKOB, MbILIIEH U IIMPOKOHOCHIE
BU/IbI 00€3b5H, JIeJib(OUHBI, KUThI) IKCIPECCUPYIOT AUCAXAPU/L
rajakro3a-ajbda-1,3-ramakro3y (gal) Ha MOBEPXHOCTH KJIETOK M
TKkaHeu. IIponykuus gal saBiasiercs pe3yjabTaToM KAaTAJIUTHYECKOH
AKTHBHOCTH (pepMeHTa anb(pa-1,3-ramakrozuiarpancdepassl,
kogupyemoro resom GGTAL.

* Y . aoaeil 1 Y3KOHOCHIX 00e3bIH OTCYTCTBYET (DYHKIMOHAJIbHAA
akTuBHOCTb reHa GG TAL u, cooTBeTcTBEeHHO, a/ib(a gal He
3 KCHp e CCI/IpyeT CH s Joziasse, D.H. & Oriol, R. Xenotransplantation: the importance of the Galalphal,3Gal epitope in hyperacute vascular rejection. Biochimica et biophysica acta 1455, 403-418

(1999).

Kobayashi, T. & Cooper, D.K.C. in [Alpha]-gal and anti-gal : [alpha] 1,3-galactosyltransferase, [alpha]-gal epitopes, and the natural anti-gal antibody subcellular biochemistry. (eds. U. Galili & J.L. Avila) 229-257 (Kluwer Academic/Plenum, New
York; 1999).

Macher, B.A. & Galili, U. The Galalphal,3Galbetal,4GIcNAc-R (alpha-Gal) epitope: a carbohydrate of unique evolution and clinical relevance. Biochimica et biophysica acta 1780, 75-88 (2008).

Sandrin, M.S. & McKenzie, I.F. Gal alpha (1,3)Gal, the major xenoantigen(s) recognised in pigs by human natural antibodies. Immunological reviews 141, 169-190 (1994).

Joziasse, D.H., Shaper, J.H., Van den Eijnden, D.H., Van Tunen, A.J. & Shaper, N.L. Bovine alpha 1----3-galactosyltransferase: isolation and characterization of a cDNA clone. Identification of homologous sequences in human genomic DNA. The
Journal of biological chemistry 264, 14290-14297 (1989).



* NOATBEPXKACHO OTCYTCTBHE YKA3AHHOU MOJIEKYJIbI Y PbIO,
aMm@puOUK, penTUIUHA U ITUII.

° He ABJIfAETCS 3HAYUMOU AJI BBIZKUBAHMUIL.

Macher, B.A. & Galili, U. The Galalphal,3Galbetal,4GIcNAc-R (alpha-Gal) epitope: a carbohydrate of unique evolution and clinical relevance. Biochimica et biophysica acta 1780, 75-88 (2008).

Galili, U., Shohet, S.B., Kobrin, E., Stults, C.L. & Macher, B.A. Man, apes, and Old World monkeys differ from other mammals in the expression of alpha-galactosyl epitopes on nucleated cells. The Journal of biological chemistry 263, 17755-17762
(1988).
Oriol, R. et al. Major carbohydrate epitopes in tissues of domestic and African wild animals of potential interest for xenotransplantation research. Xenotransplantation 6, 79-89 (1999).



alpha gal sugar molecules
lnto the blood.

g D oburing

9 Alpha gal is present on cells of most mammals such as
- cows, pigs, lambs, and goats. Eating these animals or their
- products (such as milk, cheese, or gelatin) may result in an
allergic reaction, typically within 2-6 hours. ot

Alpha-gal syndrome allergic reactions

Symptoms of alpha-gal syndrome can range from mild

to life-threatening, and may include swelling of the lips,
tongue, throat, or eyelids; hives; cough; difficulty breathing;
wheezing; heartburn; nausea; vomiting; abdominal pain;
diarrhea; or decreased blood pressure.

Treatment of alpha-gal syndrome

» Mild symptoms are commonly treated
with antihistamine medications.

» More severe symptoms should be treated
with an injection of epinephrine and may require
additional therapies in an emergency department.

how to use an ep:nephrme auto-injector in case of a severe allergic reactlon ;




PacnpocTpaHEeHHOCTh AHTHUTE NPOTUB gal
IgM, IgG u IgA

MiekonuTaIIUe ¢ OTCYTCTBHEM NMPOAYKIUH ajb(da gal umeror
AHTHUTEJIA MPOTUB TAHHOH MOJICKYJIbI:

IgM, 1gG n IgA

Y awoaeii antu-gal anTurena caMmble pacnpocTpaHeHHbIE
HMMYHOI100yJauHbI (1-3%0).

KoJim4ecTBO UX MOKET YBEJIUYMBATHCHA WM YMEHbIIATHCH B
3aBUCUMOCTHU OT PA3JTUYHBIX (DAKTOPOB: BereTapuaHCcKasi [MeTa
CHMIKAET TUTPbI, 2 UMILIAHTAMA OMONPOTE30B CePACYHbIX
KJIANMAHOB (M3 CBUHbH) YBEJIUYNBACT.

Teranishi, K., Manez, R., Awwad, M. & Cooper, D.K. Anti-Gal alpha 1-3Gal IgM and 1gG antibody levels in sera of humans and old world non-human primates. Xenotransplantation 9, 148-154 (2002).
12. Galili, U., Mandrell, R.E., Hamadeh, R.M., Shohet, S.B. & Griffiss, J.M. Interaction between human natural anti-alpha-galactosyl immunoglobulin G and bacteria of the human flora. Infection and immunity 56, 1730-1737 (1988).

Cooper, D.K. et al. Identification of alpha-galactosyl and other carbohydrate epitopes that are bound by human anti-pig antibodies: relevance to discordant xenografting in man. Transplantimmunology 1, 198-205 (1993).

Boer, U. et al. Antibody formation towards porcine tissue in patients implanted with crosslinked heart valves is directed to antigenic tissue proteins and alphaGal epitopes and is reduced in healthy vegetarian subjects. Xenotransplantation 24 (2017).
17. Bloch, O. et al. Immune response in patients receiving a bioprosthetic heart valve: lack of response with decellularized valves. Tissue engineering. Part A 17, 2399-2405 (2011).



PacnpocrpaneHHocrts Igk-anTuren
npoTusB gal
* /IBe rpynnsl ¢ BLICOKUMH TUTPAMHU AHTHTEJI:

* Irpynna: IgE-anTuTena nporus gal BLIpadaThIBaAlOTCHA Yy IPYIIIBI
JII0IeH MOCJIe MEPBUYHOIO B3ANMOACUCTBHA C YKA3AHHBIM
aucaxapuaom. llpu moBTOpHOM KOHTAKTE ¢ gal y 3TOM rpynmnsi
JIIOJIEH PA3BUBACTCH THKEJIAas PeaK U TMIEePUYyBCTBUTEIbHOCTH,
onocpeaoBannas Igk, koropast y MHOIuX AIIMEHTOB NPOABJIACTCS
aHapuiIaKkcue! (BKJIKYAs KPAIIUBHUILY, TAXUKAPIUIO,
AHTMOHEBPOTHYECKUI O0TEK, MOTEPI0 COBHAHUS U TUIIOTOHHIO),
TpeOyumel HeOTJI05KHOM IOMOIIIH.

. Platts-Mills, T.A., Schuyler, A.J., Tripathi, A. & Commins, S.P. Anaphylaxis to the carbohydrate side chain alpha-gal. Immunology and allergy clinics of North America 35, 247-260 (2015).

. Steinke, J.W., Platts-Mills, T.A. & Commins, S.P. The alpha-gal story: lessons learned from connecting the dots. The Journal of allergy and clinical immunology 135, 589-596; quiz 597 (2015).
20. Commins, S.P. & Platts-Mills, T.A. Delayed anaphylaxis to red meat in patients with IgE specific for galactose alpha-1,3-galactose (alpha-gal). Current allergy and asthma reports 13, 72-77 (2023).

. Van Nunen, S. Tick-induced allergies: mammalian meat allergy, tick anaphylaxis and their significance. Asia Pacific allergy 5, 3-16 (2015).



Bropast rpynmna manueHTOB.

* [loBbimneHHbIN YpoBeHB IgE K gal BcieacTeue ykyca KJienia
(ajurepred-cnenuduyeckas MoJ0KUTEIbHAs peakius Ha gal)
OCTAKTCA 0eCCUMMIITOMHBIMMU MOCJIE YIIOTPEOJIeHUS KPACHOI0
Msica,

° aHa(l)I/IJIaKCI/IH IPOABJJIACTCH V HUX ITI0CJIC KOHTAKTA C
NHBCKINOHHBIM IIpCcnnaparaMmiu Uil MMIVIAHTHPOBAHHBIMHU
MCINITUNHCKUMHA U3ICIUAMU, ITIOTYYHCHHBIMA 0T MJIICKOIIUTAOIITHUX.

Steinke, J.W., Platts-Mills, T.A. & Commins, S.P. The alpha-gal story: lessons learned from connecting the dots. The Journal of allergy and clinical immunology 135, 589-596; quiz 597 (2015).

Hawkins, R.B., Frischtak, H.L., Kron, I.L. & Ghanta, R.K. Premature Bioprosthetic Aortic Valve Degeneration Associated with Allergy to Galactose-Alpha-1,3-Galactose. Journal of cardiac surgery 31, 446-448 (2016).

35. Mozzicato, S.M., Tripathi, A., Posthumus, J.B., Platts-Mills, T.A.E. & Commins, S.P. Porcine or bovine valve replacement in 3 patients with IgE antibodies to the mammalian oligosaccharide galactose-alpha-1,3-galactose. The journal of
allergy and clinical immunology. In practice 2, 637-638 (2014).

36. Muglia, C., Kar, 1., Gong, M., Hermes-DeSantis, E.R. & Monteleone, C. Anaphylaxis to medications containing meat byproducts in an alpha-gal sensitized individual. The journal of allergy and clinical immunology. In practice 3, 796-
797 (2015).

37. Chung, C.H. et al. Cetuximab-induced anaphylaxis and IgE specific for galactose-alpha-1,3-galactose. The New England journal of medicine 358, 1109-1117 (2008).

38. Wilson, J.M. et al. IgE to the Mammalian Oligosaccharide Galactose-alpha-1,3-Galactose Is Associated With Increased Atheroma Volume and Plaques With Unstable Characteristics-Brief Report. Arteriosclerosis, thrombosis, and
vascular biology 38, 1665-1669 (2023).



* AJLIEProJioru pasaejasior Jrwaen Ha 3 rpynibi:

* 1. Autepren-orpunareibHble (YypoBeHb ajib(pa-gal -
cnenupuueckoro IgE Hmxe moporoBoro 3navenusi; 00br4no 0,1

kEA/a niam 0,35 ME/ma),

* 2. AJLIepreH-moJioKuTe/IbHbIe (YpoBeHb ajib(a- gal -
cnenupuueckoro IgEk Boile moporoBoro 3Ha4eHus ), KIMHUIECKHU
OTpHUIATEJIbHBbIC

3. IlanueHTHI ¢ cMHAPOMOM ajib(pa-gal (anabda- gal -
cnenqupuueckun IgE BoIe moporoBoro 3Ha4YeHus1 M HAJINYUE
aHA(PUIAKCUU B AaHAMHE3e MOocJje YHOTpeOJeHUsI KPACHOI0 MACA).



* PacnpocTpaHeHHOCTH AJIJIEPreH-MOJI0KUTEIbHBIX Pe3yJibTaTOB
TECTHPOBAHUA CPeIM JeTeil B mpejesiax reorpapuueckoro apeaJsa
pacnpocTpaHeHusl KJelleld MpeanoJaoKuTeJIbHO CONOCTABUMA €O
B3POCJIbIM HACEJIEHHEM.

° cpeay OXOTHUKOB M PA0OTHHUKOB JIECHBIX CJYKO BHICOKHE TUTPbI
aabda-gal -cnennduueckoro IgE onpenensirorcs B 1Ba pasa
BbIIIIE, YeM CpeId HACEJEHUS B 1IeJI0OM.

. Kennedy, J.L. et al. Galactose-alpha-1,3-galactose and Delayed Anaphylaxis, Angioedema, and Urticaria in Children. Pediatrics 131, e1545-1552 (2013).
. Commins, S.P. et al. The relevance of tick bites to the production of IgE antibodies to the mammalian oligosaccharide galactose-alpha-1,3-galactose. The Journal of allergy and clinical immunology 127, 1286-1293 e1286 (2011).

. Fischer, J. et al. Prevalence of type | sensitization to alpha-gal in forest service employees and hunters. Allergy 72, 1540- 1547 (2017).



PacnpocrpaneHHocrts ajabda raa B CIIIA

* PactipocTpaneHHoOCTh cMHApPoOMA ajibda-gal cocraBasier 10%
Cpeau aJJIePreH-moJI0KUTEILHOI0 HAacCeJIeHUs.

* Ha wro-Bocroke CHIA y 3% Jroneii B mejioMm Ha0/I01aeTCSH
aHadUIaAKCUSA MOCJIe YIIOTPeOJeHHA B MUY MsIca
MJIEKOMUATAKOIIUX.



YHHUKAJbHbIC XapPAKTEePUCTUKHU AJLJICPIeH-
IMOJIOKUTEIbHBIX AJb(A raj malueHToB

* Onpenensirorcs 0oJiee Bbicokue TUTPLI aHTH-0al 19G, ¢ 6oabmuMm
kosnmdecTBoM IgG1 u Menbine IgG2, yem y ajiepre-
OTPHUIATEIbHBIX JIOACH.

* Y a/u1epreH-nojioKIUTEeAbHBIX MAIMEHTOB Yallle 00HAPYKMBAKOT
MOBbINIEHHYI0 YACTOTY BbISIBJCHUS HIIEMUYECKON 00J1e3HHU
cepaua (MbC) mo cpaBHEHUIO ¢ aJVIePreH-0TPUIATEIbHOM
KOTOPTOH.

. Rispens, T., Derksen, N.l., Commins, S.P., Platts-Mills, T.A. & Aalberse, R.C. IgE production to alpha-gal is accompanied by elevated levels of specific IgG1 antibodies and low amounts of IgE to blood group B. PloS one 8, 55566 (2013).

. Wilson, J.M. et al. IgE to the Mammalian Oligosaccharide Galactose-alpha-1,3-Galactose Is Associated With Increased Atheroma Volume and Plaques With Unstable Characteristics-Brief Report. Arteriosclerosis, thrombosis, and vascular
biology 38, 1665-1669 (2018).



* Cencuounamsanus IgE k annga-gal - 310
HOBBIM MOAU(PUIMPYEMbIN (haKTOP PUCKA
KOPOHAPHOI'0 aTEPOCKJIEP03a, 0COOEHHO Y
MAIMEHTOB 10 65 J1eT.

* YnorpeOsisi B MUINY MACO MJICEKONUTAIIHUX,
HAIMEHTHhI ¢ CCHCHOMJIN3aluen K ajabda gal
yBeJaunuuMBawT puck passurusa UbC.

. Rispens, T., Derksen, N.l., Commins, S.P., Platts-Mills, T.A. & Aalberse, R.C. IgE production to alpha-gal is accompanied by elevated levels of specific 1gG1 antibodies and low amounts of IgE to blood group B. PloS one 8, e55566 (2013).

. Wilson, J.M. et al. IgE to the Mammalian Oligosaccharide Galactose-alpha-1,3-Galactose Is Associated With Increased Atheroma VVolume and Plaques With Unstable Characteristics-Brief Report. Arteriosclerosis, thrombosis, and vascular
biology 38, 1665-1669 (2018).



IIpeamonaraeMpie MEXaHU3MbI
cencuouauzanuu Igk

* UnayuupoBaHHas KJeIaMHi CeHCHOUIU3anua K ajbda gal
MPOUCXOIUT M3-32 AKTUBAIMU BPOKIACHHON UMMYHHOW CHUCTEMBI
yepes3 OAUH U3 TPeX BO3MOKHBIX MEXaHU3MOB:

* 1.IIpu yKkyce KJjemia MOryT BbICBOOOKIATHLCHA MECTHbIE
MOJICKYJIIPHbIC MATTEPHbI, CBA3AHHBIE C MMOBPEKICHUEM
(DAMPS), koTopble AKTUBHPYIOT KJIETKH BPOK/IEHHOI0
NUMMYHUTETA. ITO MPUBOJAUT K AKTUBALUU AJANITUBHOM
HUMMYHHOM CHCTEMBbI, BKJIKYast 00pa30BaHUe MJIa3MATHYCCKUX
KJIETOK, KOTOpbIe mpoayuupyoT gal-ciemupuaeckun Igk yepes T-
KJIETOYHO-3ABMCUMbIC peakuuu (UM, BO3MOKHO, Yepe3 nmpouecc,
He3aBUCUMBIN OT T-KJIeTOK, YTO MaJIOBEPOSATHO).



* 2. YKYC KJIeIla MOKeT NPUBECTH K Nonaaanuio ajiabda gal u,
OJTHOBPEMEHHO C 3 TUM, MUKPOOPIraHU3MOB, OOMTAKIIHUX B
OpPraHu3Me 3TOro MayKkooodpa3sHoro, KOTopbie MOryT A1eCTBOBATH
KAK NATOIre¢H-ACCOLMUPOBAHHBbIE MOJIEKYJISAPHbIE MATTEPHbI
(PAMPs) 1 aHaJIOrHYHBIM 00pa30M MPOBOUMPOBATH AKTHUBALIMIO
BPOKICHHOWM UMMYHHOU CUCTEMbI M aIalITUBHOI0 UMMYHHOI'0
OTBETA.

* CoriacHO 3TUM TeopusiM, gal - "HeBUHOBHBIN CBU/IETENDb
KOTOPOI0 3aMeTHJIM HA MeCTe HMMYHHOI'0 OTBETA, BBI3BAHHOI0
JIOKAJIbHBIM MOBPEKACHUEM WIH JIeMCTBHEM MUKPOOPTraHU3MOB.

* 3.MoJekyaa gal moxket BocnpuHuMaThest Kak PAMP (penentopbl
PACIO3HABAHMA NATTEPHA) U HHUIMMPOBATHL UMMYHHBbINA OTBET
cama mo ceoe.

. Wilson, J.M., Schuyler, A.J., Schroeder, N. & Platts-Mills, T.A. Galactose-alpha-1,3-Galactose: Atypical Food Allergen or Model IgE Hypersensitivity? Current allergy and asthma reports 17, 8 (2017).



OCc00eHHOCTH M BAPHAHTHI KJIMHUYECKOH

KAPTUHBI.

* [locse ykyca Kiiema nmpoxoauT 0KoJIo 1-2-x jieT, mpex/ie 4emM
chopmupyercs onpenejieHHas kapruna |gE — 3aBucumoro
3200/1eBAHUA:

* ITocjie ynmorpeOo/jieHus1 KPpaCHOI0 MsACA MPOXOAMT OT 3 10 6 4acoB 10
MOSAABJICHUS NMEePBbIX CUMIITOMOB :

* Kpanusuuna, AO — MOryT ObITh H30JIMPOBAHHO;
* boix B 00J1aCTH KMBOTA, JMapesi, TOIHOTA, U3/KOra;

* CuMnToMbl aHA(DUIIAKCAN — HAPYIIEHUS CO CTOPOHBI OPraHoB
NAbIXaHUS U KPOBOOOpAaIlleHUs — Yalle IPY BHYTPUBEHHOM BBeJIeHUN
MpenaparoB, COAEPKAMMX MOJIEKYJY ajJdb(da raja uin
KCEHOTPAHCIUIAHTALIUM.

Indrani, K., Min, G., Christine, M., A., M.C. & R., H.-D.E. Alpha-Gal (Mammalian Meat) Allergy: Implications for Pharmacists. Pharmacy Times (2015).



KiauHnueckoe 3HaYeHue gal npu
KCCHOTPAHCIIAHTAIIMHA OPraHOB

* CJ10KHOCTH IIPH NepecajKe KJIANAHOB CepAlla 0T CBUHbH
4eJI0BEKY.

* JTO CBA3aHO C TeM, 4YTO gal ABJIAeTCA OCHOBHBIM AHTUTECHOM,
IKCIPECCUPYEMBIM B KJIETKAX M TKAHAX CBUHEH, C KOTOPBIM
00pa3yrT cCoeTUHECHHE eCTeCTBEHHbIE aHTUTe/1a IPoTUB gal.

* O0pa3zoBaHne KOMILIEKCA ""aHTHUIeH-AaHTUTEJI0'" AKTUBHUPYET
CHCTEMY KOMILIEMEHTA B T€YeHHEe HECKOJIbKIUX MUHYT WIH YaCOB
MocJie TPAHCIVIAHTALIMY OPraHa, U PEMUINIHEHT OTTOPraeT
TPAHCIUIAHTUPOBAHHBLIM MaTepHaJl.

. Joziasse, D.H. & Oriol, R. Xenotransplantation: the importance of the Galalphal,3Gal epitope in hyperacute vascular rejection. Biochimica et biophysica acta 1455, 403-418 (1999).
Kobayashi, T. & Cooper, D.K.C. in [Alpha]-gal and anti-gal : [alpha] 1,3-galactosyltransferase, [alpha]-gal epitopes, and the natural anti-gal antibody subcellular biochemistry. (eds. U. Galili & J.L. Avila) 229-257 (Kluwer Academic/Plenum,
New York; 1999).



OcC/10KkHEeHUS T0CJIe KCEHOTPAHCILIAHTAIIAH
CepaAeYHbIX KJIANMAHOB .

* PazBuTHe HEMEAJICHHOHU MOC/ICONMECPAIIMOHHOH
aHA(DUIAKCHUH,

*HEMH(PEKIMMOHHOI0 YJHI0KAPAUTA,
*ObICTpOE paspylIeHHe KJalaHa.

Hawkins, R.B., Frischtak, H.L., Kron, I.L. & Ghanta, R.K. Premature Bioprosthetic Aortic Valve Degeneration Associated with Allergy to Galactose-Alpha-1,3-Galactose. Journal of cardiac surgery 31, 446-448 (2016).

Mozzicato, S.M., Tripathi, A., Posthumus, J.B., Platts-Mills, T.A.E. & Commins, S.P. Porcine or bovine valve replacement in 3 patients with IgE antibodies to the mammalian oligosaccharide galactose-alpha-1,3-galactose. The journal of allergy
and clinical immunology. In practice 2, 637-638 (2014).

Muglia, C., Kar, 1., Gong, M., Hermes-DeSantis, E.R. & Monteleone, C. Anaphylaxis to medications containing meat byproducts in an alpha-gal sensitized individual. The journal of allergy and clinical immunology. In practice 3, 796-797 (2015).

Fournier, P.E. et al. A deadly aversion to pork. Lancet 377, 1542 (2011).

Loyens, M. et al. Link between endocarditis on porcine bioprosthetic valves and allergy to pork. International journal of cardiology 167, 600-602 (2013).
Simon, P. et al. Early failure of the tissue engineered porcine heart valve SYNERGRAFT in pediatric patients. Eur J Cardiothorac Surg 23, 1002-1006; discussion 1006 (2003).



*aHa(PUIAKCHA BO BpeMd APYIrHUX
KAPAMOJOrHYeCKHUX poueayp obLia
CBSI3aHA C BBEJICHUEM IrernapuHa,
IMOJIYYCHHOI'0 OT CBUHEH, HJIH
IHPUMEHEHHEM IeMOCTATHYECKON I'yOKH,
IKCTPArUPYEMOM U3 CBMHOMN KOKH.



* HecMoTps HA TO, YTO CKPUHMHT MAIMCHTOB HA TUTPHI
anTu-gal Igk 1o onmepanun Ha cepaue 3¢p(PeKTUBEH 1
onpeae/IeHUs ONTUMAJIbHON TAKTUKHU BEACHUA U
PeIOTBPAINCHHUSA IOCTCONEPANMOHHON AaHA(PHUIAKCHM,

* 00HApPYKEHA BO3MOKHOCTD MOJI0KUTEIbHOU
CEPOKOHBEPCHH Yepe3 HECKOJIbKO JIeT MmocJjie
NMILIAHTAIMKU OHOIIPOTE3a KJIalnaHa, BCJIEACTBHE YKYyca
KJIEIa, YTO MOTEHIMAJbHO YIPOXaeT pa3BUTHEM
pPeaKIUH OTTOPKEHUSI HMILUIAHTHPOBAHHOIO KJIAIIAHA.

. Hawkins, R.B., Frischtak, H.L., Kron, I.L. & Ghanta, R.K. Premature Bioprosthetic Aortic Valve Degeneration Associated with Allergy to Galactose-Alpha-1,3-Galactose. Journal of cardiac surgery 31, 446-448 (2016).



Crpareruu geuesLIOJIsIpU3aANNU I
yaajieHusd ajgab@a gal

* Hu ogHa monbITKA He yBeH4Ya1ach ycnexoMm. Uro npodoBaJiu:
* [IpoMbiBaHNE PA3JIUYHBIMU KUJTKOCTAMM.

* ChbIpble, BapeHble, )KapeHble NPOAYKTHI U3 FOBAAMHBI UJIH
CBHHHUHBbI ObLJIM MCCJIEIOBAHBI, YTOObI OLEHUTH YCTOUMYUBOCTD
AMUTONA gal K TANMYHBIM METOAAM IMPUTOTOBJIECHMUS.

* Moaekyia aabda-gal repmocraduannan!!! u coxpansercs
He3aBHUCUMO OT CIIOC00a TepMOOOPADOTKH.

. Bloch, O. et al. Immune response in patients receiving a bioprosthetic heart valve: lack of response with decellularized valves. Tissue engineering. Part A 17, 2399-2405 (2011).

. O'Brien, M.F. et al. The SynerGraft valve: a new acellular (nonglutaraldehyde-fixed) tissue heart valve for autologous recellularization first experimental studies before clinical implantation. Seminars in thoracic and cardiovascular surgery
11, 194-200 (1999).

. Hilger, C. et al. Two galactose-alpha-1,3-galactose carrying peptidases from pork kidney mediate anaphylactogenic responses in delayed meat allergy. Allergy 71, 711-719 (2016).

. Apostolovic, D. et al. Immunoproteomics of processed beef proteins reveal novel galactose-alpha-1,3-galactose-containing allergens. Allergy 69, 1308-1315 (2014).



Co31aHue HCKYCCTBEHHO BbIBEACHHOMI
IOPOAbI CBUHEH, HE MMEIOIIUX aJb(a gal

* Komnanus Revivicor, Inc. (bikcoypr, CIIIA) nmocpeacrsom
FCHHOW WHIKCHEPHUH CO31AJ1a YHUKAJbHYIO IIOPOAY CBUHEH,
Ha3BaHHOU GalSafe®, y koropou 00a aminenss GGTA1 HeaKTUBHBI.
ITO 03HA4YaeT, UYTO ajb(da gal He oOHApPY:KMBaETCH Y 3TUX
"KUBOTHBIX.

* CBuHbs GalSafe® umeer 00bIYHBIN (PEHOTHII, COMMOCTABUMbIHN C
"KUBOTHBIMM €CTECTBEHHOI'0 MPOUCXOKICHUS, 32 UCKIHYECHUEM
YKA3aHHOI0 FreHeTUYeCKU MOAU(PUIIMPOBAHHOI0 NPU3HAKA.

. Phelps, C.J. et al. Production of alpha 1,3-galactosyltransferase-deficient pigs. Science. 299, 411-414 (2003).
Dai, V. et al. Targeted disruption of the alphal,3-galactosyltransferase gene in cloned pigs. Nature biotechnology 20, 251- 255 (2002).
Fisher, M.B. et al. Potential of healing a transected anterior cruciate ligament with genetically modified extracellular matrix bioscaffolds in a goat model. Knee Surg Sports Traumatol Arthrosc 20, 1357-1365 (2012).
Liang, R., Fisher, M., Yang, G., Hall, C. & Woo, S.L. Alphal,3-galactosyltransferase knockout does not alter the properties of porcine extracellular matrix bioscaffolds. Acta Biomater 7, 1719-1727 (2011).



* Cunbu GalSafe® npoayuupyror antu-gal IgM u IgG.

 Komnanusi mpoaeMOHCTPUPOBAJIa 0€30IIACHOCTD M
3G PeKTHBHOCTL NPUMeHeHusI TkaHed cBUHeld GalSafe®,
BbINOJIHUB, BCEe HEOOXOAMMbIE AU JJIs1 OX00peHus
peryaupymomumu opranamu (FDA-CVM).

* JIro0ast TKaHb, MOJIYyUeHHAast 0T cBUHBbM GalSafe®, Bkirouast
cepAeUyHble KJIaNaHbl, IEPUKAPA, COCYIbI M APYIrHe, pa3pelieHa
JJIS1 NCIIOJIb30BAHUS B KAYeCTBEe MEINIIUHCKHUX M3/1eJIH,
HUCIO0JIb3YEeMbIX B JICYCHUM JIIOACH.

Fang, J. et al. Anti-gal antibodies in alphal,3-galactosyltransferase gene-knockout pigs. Xenotransplantation 19, 305-310 (2012).
CVM Guidance for Industry #187: Regulation of Genetically Engineered Animals Containing Heritable Recombinant DNA constructs. (2015).



JIekapCTBEHHbIC NMPenaparbl, MOJYYCHHbIEC
0T MJICKOIMUTAKOLINX:

e KesaruH (Kak ObIYUM, TAK U CBUHOM), KeJIATUHOBbIE KaIICYJbl B
JIEKAPCTBEHHBIX Npenaparax, BAKIUHbI!;

* Kerryr
* KocMeTnueckue u3aeus, coaepraume JAHOJIUH, KOJIJIAreH;
* llerykcumao

* Cteapar Maruus

KoJutonHbie pacTBOpPbI, TA0JETKU, CYNIIIO3UTOPUH

. Fischer, J. et al. Prevalence of type | sensitization to alpha-gal in forest service employees and hunters. Allergy 72, 1540- 1547 (2017).



* AHTHMJOT NIPOTHUB 3MEUHOIO /12

* [emapun

* [lepecaaka OMONPOTE30B CEPACYHOIO KIaNaHa (CBUHBIE).
* [u1a3HbIC JIUH3BI

* 'emocTarnyeckue ryoxmu.

. Fischer, J. et al. Prevalence of type | sensitization to alpha-gal in forest service employees and hunters. Allergy 72, 1540- 1547 (2017).



IInieBbie MPOAYKTHI, COAEPKALINEC AJIb(a
raJji:

KoJubachl, MICHBIE CYOIIPOAYKTHI

MoJio4HbIe IPOAYKThI, B TOM YHCJIE BCe ChIPbI, BCE
KUCJIOMOJIOYHbIE MPOAYKThbI

By/jIbOHHBIE KYOMKH
Keae
MapMeJial

KeBaTeJbHbIe KOH(peThI

3eup



* Takum o0Opa3zomM, HECMOTPS HA TO, YTO CCHCUOUIU3AMA U
aJIJIeprus K MoJiekyJie ajb(pa-gal — 310 oTHOCHTEJIbHO HEJABHO
ONMMUCAHHOE COCTOSIHUE, €r0 MOTEHIINAJTIBHO CePbe3HbIE
MOCJEeACTBUA TPEOYIOT NOBBIINECHHBIX YCUJIHMH 110 JOHECEHU IO
HHpoOpMALUU 10 BpaYyeldl U HACEJIEHUA U OAMTEJIbHOCTH B
IepuonepanMoHHbIN Mepuol, 0COOEHHO B FHACMUYHbIX PperuoHax
10 KJICIIaM —IIePEHOCYMKAM aJib(a raJ.

» Jessica L. Chandrasekhar, Kelly M. Cox, William M. Loo, Hui Qiao, Kenneth S. Tung, Loren D. Erickson. (2019). Cutaneous Exposure to Clinically Relevant Lone Star Ticks Promotes IgE Production and
Hypersensitivity through CD4+ T Cell- and MyD88-Dependent Pathways in Mice. J.1.. 203, 813-824;



http://dx.doi.org/10.4049/jimmunol.1801156

Kak npexorBparurb CHHAPOM AJbda-Ian

* U30erarp nmocemeHusi TPAaBAHUCTHIX, KYCTAPHUKOBBIX H
JIECHUCTBIX MECTHOCTEM, I1e O0UTAIOT KJIEIIH.

o JIroam Q0JIKHBI XOAUTH 110 HEHTPY TPOII, UCIMOJIb30BATh
peneJIEeHTbI 0T HACEKOMBIX,

* HOCHUTH OJEKIY, 3AKPHIBAIOIIYI0 OTKPBITHIC YYACTKH KOXKH,
°* HAHOCUTb MHCEKTHI M/ (IEPMETPHUH) HA OJEKIAY U CHAPSIZKEHME.

* Ilocje mporyJjku Heo0X0AMMO NPOBEPUTH CBOIO KOXKY U OdEKIY
HA HAJIUYHE KJICIIEN.

* Ecau kjem o0Hapy»KeH Ha TeJjie, ero cjaeayer NPpaBuIbHO
YIAJIUTh.



I nmoaJsiiepreHHast 1uera

* C no3uuuii COBpEeMEHHOM MOJIEKYJISAPHOM IUATHOCTUKH BAKHO
onpeaeJauTb KOMNOHeHTHI (hpakuun) OesikoB, 00Jagar0IUe
HauOoJIee BLICOKMIMHU AJJIEPreHHbIMM CBOMCTBAMM,
OTBETCTBEHHbIE 32 Pa3BUTHE TPAH3UTOPHOM (Mpexoasilein) uin
nepcuctupywinei (raureabnon) IIA, a Takke BbISBUTH
rOMOJIOTUYHbIE 0eJIKH, 00ecIeYnBaIOIMe MEPEKPECTHYIO
PEAKTHBHOCTH MEKAY PA3JIMYHBIMY NUINEBbIMUA U HENUIEBLIMH
OcakaMu. B 1aHHOM ciiyyae HeT nepeKpecTHbIX 0eJIKOB!

* UCKIIOUYUTH KPACHOE MSACO:

* CBUHHUHA, FOBSIMHA, 0JICHMHA, 0apaHUHA, KO3JIATHHA, KOHUHA,
KPOJb4YaTHHA, JOCATHHA.






Y10 MOKHO YyIOTPEOJIATH B
numy ?
JITuna (Bce 4acTH, B TOM YHUCJIE

IOJICHA M KPbLIbS)
*Pb10a

*MopenpoayKTsbl
‘M kpa pa3jiM4HbIX PbIO



Kiananueckum cayyam 2019 .

* ’KeHumuHa, 72 jiet, pyKOBOAUTEIb (pePMEPCKOro X03MCTBA
(CBUHbHU, MHACHKHU, I'YCH, KYPbI, YTKH, NIePeeJKH, MOJOYHbIE
KOPOBBI).

* AlJIeproaHaMmHes U aJIJIEeProHacJeACTBEHHOCTh OTPULIATEJIbHBIE.
* BHe3anHo, 2 roga Ha3aJ NOABUJINCH KPAIIMBHbIE BLICHLITIAHHUSI.

* Co CJIOB MAIMEHTKH HAKAHYHE KycaJ KJjell (HEOQHOKPATHO
BBLINOJHSJIMCH HcCae0oBanuda HA Jlaum boppennos, Takxke
uccjaeaoBaJacsa caM kJieln Ha Jlaum boppeiinos - orpuarebHo).

* 3 roga Ha3zaja e3auJia B rocTu K crapumemy cbiHy B CIIA (mrar
BUCKOHCHH), ObLJIM JJIMTEJIbHbIE MPOTYJIKH 110 JIeCy U M0e3KH HA
03epo. «KTo-To Kycam.

* Cnen. IgE k aabsda raa - 1,9 ME/mu.



Uccaenosanus SIQE k aabga raua B Pb

¢ 2019 — 3 uccienoBaHus 3a roj
e 2020 — 5 ucaenoBanui

e 2021 — 1 nccaenoBaHue

e 2022 — 0 ucciexoBaHuM

¢ 2023 — 1 uccaenoBaHue
* Y Bcex 0,01 KE/n



He pemieHHbIE BOMPOCHI:

1. ITouemMy y OJHHUX JIKOJAEHA NPH YKYCe KJIelen
OsIBJISIETCH ajib(a raj ajjieprus, a' y Ipyrux, npu
Haau4Yuu cneu. IgE k aabs@a raa — mer
KJANHUYECKHUX SABJIeHUH ?

2. Korga meperaeT JIATEHTHAS CEHCHUOMJIN3AIUS K
ajJb(a raj B KIMHUYECKHA 3HAYUMYIO?

3. [louemy y OJHUX NALMEHTOB 3TOT BH/ aJLJICPruM
CAMOIIPOM3BOJILHO IPOXOAUT 4epe3 2- SJer, a 'y
JIPYIUX — HET.



XPOHHYECKAHA CIIOHTAHHAA KPAanMBHUIIA

*MoJekyaa Ranisl

*MoJiekyjaa Adabda raj
*Cnenuduueckuni IgE Ackapuga
*Cnenudpuueckui IgE Toxcokapa



bJarogapro 3a BHUMaHue!




