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ORAL PRESENTATIONS Session 2 The production and products of Camelids

The differences in the PCR results of the isolates X1, X3, X23 suggest these isolates were distinguished genetically, but
they have the same physiological and biochemical properties by conventional method. The same environmentai factors
could explain similarity of the morphology, the physiology and the biochemical features of X1, X3 and X23 isolates..

Conclusion
The gene difference among these yeast isolates is showing that, the yeast isolates might be mutated and started to belong
to different species of taxonomy during evolution. And therefore the combined research using conventional or traditional
and advanced methods should be more effective for identification of yeasts.
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BIOCHEMICAL AND MOLECULAR ANALYSES OF ALPHA S1-CASEIN POLYMORPHISMS IN
CAMEL (CAMELUS DROMEDARIUS) AND DESCRIPTIONS OF BIOLOGICAL ACTIVE
PEPTIDES AND ALLERGENIC EPITOPES
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Abstract

Milk samples of 93 camels (Camelus dromedarius) from different regions of Sudan were screened for casein variability by
isoelectric focusing. Kappa casein and beta-casein were monomorphic, whereas two protein patterns, named ast-casein
A and C were identified. The major allele A revealed frequencies of 0.82 (Lahaoi) and 0.86 (Shanbali) in the two
ecotypes.CSN1S7*A and CSN1S7*C are both characterized by missing of exon 16 on mRNA-level compared to the
already described CSN1S7*B. Furthermore, CSN1S7*C shows a single G>T nucleotide substitution in the exon 5, leading
to a non-synonymous amino acid exchange (p.Glu30>Asp30). A polymerase chain-restriction fragment length
polymorphism method (PCR-RFLP) was established as a DNA-based test for this mutation.The occurrence and differences
of IgE-binding epitopes and bioactive peptides between asi-casein A, B, and C after digestion were analysed in silico. The
amino acid substitutions and deletion affected the arising peptide pattern and thus modifications between IgE-binding
epitopes and bioactive peptides of the variants were found. The allergenic potential of these different peptides will be
investigated by microarray immunoassay using sera from milk-sensitized individuals, as it was already demonstrated for
bovine ast-casein variants.

Keywords: milk proteins, genetic polymorphisms, CSN1S1, IgE-binding epitopes, bioactive peptides

TYWUE CYTIHOEN ALPHA S1- CASEIN NONMUMOP®U3MHIH BUOXUMUATBIK XKSHE
MONEKYNAPNblI AHANMU3AEPI MEH BUONOIUANbIK BENCEHAI NENTUAOTEP MEH
ANNEPTUAANBIK 3NMUTOMNTAPObIH CUNATTAMANAPDI

CynanHbIH ap Typni ayaanaapbiHaarsl 93 Tyenepid CyTiHEeH anblHFaH cbiHaManapaaH Ka3euHHIH e3repyiH U303neKkTprik
Benin any xacaneinasl. MoHoxpomasl kanna KasenH MeH 63Ta kasenHaep akybla epHekTepi peTiHae, as1-casein A xaHe
C 6onbin Tabbinabl. Exi akoTunTe Herisri A Geniri 0.82 (Lahaoi) xaHe 0.86 (Shanbali) annensaepi 6onabl.

CSN1S1*A xaHe CSN1S1*C ekeyi ae 16 mRNA 6enimae canbicThipmans! Typae CSN1S1*B cunartaiigsl. CoHbimen
Katap, CSN1S1*C G>T xeke HykneoTug peTiHae 5 aKCOHAA aybiCThlpazbl, aMUHO KbiLLKbIIAIK aYbICThipyAa CUHOHUMAI
€Mec opbIH aybicTbipyFa xeTenena(p.Glu30>Asp30). Monumepasapl WhbIHXbIPb Peakumnsa y3aK nonmmaopusm eaiciHi
Beniri petinge (PCR-RFLP) [OHK Heriaai TecT peTiHoe ocbl MyTauusi yiliH opHanacTbipbingbl. Byn xaHanbik ocsl
annenbaep YLiH XbIHLICTLIK KATbIHAC NEH NakTaums ke3eHiHeH 6oc xaHyapnapabl 3epTTeyre MyMKiH 60nbIn caHanagb!.
as1-casein A, B, xoHe C 6uobencerai nenTuaTep MeH snuTonTap apacbiHAarbl GanaHbicTapablH OChl Xafaannap MeH
allbipMalUbINbIKTaPbl aC KOPbITYAaH COH aHanvMaaeH eTkisingi.

Tyliin ce3dep: cym aKybi3dapsi, eeHemukanbik nonumMpgusm, CSN1S1, IgE-mypakmel srnumonmapsi, 6uobencerHdi
nenmudmep
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BUOXVMWYECKUW U MONEKYNSIPHBIA AHANWU3 MNOJVMOPOU3MA ALPHA S1- KABEWHA
y BEPE/IOOOB (CAMELUS DROMEDARIUS) 11 ONMWCAHME EUONOrMYECKN AKTUBHBIX
MENTUOOB U ANNEPTEHHBIX MUTONORB

O6pasubl Moroka ot 93 eepboany (Camelus dromedarius) 13 pasHbiX PErnoHoB CymaHa uccrefosanvcb Ha
M3MEHUYMBOCTb KasewHa MEeTOAOM  #303MEKTPU4ECKoro cbokycupoBaHua. Kanna-xkasenH W BeTa-kasemH 6Gbinn
MOHOMOPCHLIMU, B TO BPEMSI Kak Ase Gbinu noeHTUMLMPOBaHb! kak GenkosbIe nocnenosatensHocTH, Thnel A u C ast-
casein. [1Ba OCHOBHbIX arnens A NpoABMAnUCh Ha 4acToTe 0,82 (Maxaoit) n 0,86 (LLlaHGanu) B ABYX 3KOTNAX. CSN1S1*A
u CSN1S1*C ofa xapakTepusyloTcs He4OCTaoWMM 3K30HOM 16 Ha yposHe MPHK Mo cpaBHeHWio C yXe OnicaHHbIM
CSN1S1*B. Bonee Toro, CSN1S1*C nokasbiBaeT €4WHWUHHOE G>T 3amelleHre HyKneoTuaa B 9K30He 5, 4UTO Bneyer
HECVHOHUMMWYHbI  aMUHOKWUCHOTHBI  0BMeH (p.Glu30>Asp30). Metoa nonvmopdmama parmeHTa 4acty  Lenm
nonumepaasbl (PCR-RFLP) Gbin ocHoBaH Ha aHanuse myTauuu [HK. PacnpoctpaHeHue u pacxoXneHus 3nuTonos u
BuoakTBHbIX Nnentuaos IgE ¢ as1-kasenHamm A, B 1 C 6binu npoaHannsvposaHbl in silico nocne nepesapuBanus. bbinu
BLISBIEHb! AMVHOKMCIOTHBIE 3aMELLEeHNs 1 YAAIeHNs, BbI3BaHHEIS BO3pacTaloLLei NenTUaHON NoCrneaoBaTenbHOCTLIO U,
COOTBETCTBEHHO, Moaudukaumuamy mexay IgE anuTonamut 1 BUOaKTMBHLIMY MENTUAAMN BapnaHTOB. AnrnepreHnyecknn
noTeHUMan oTUX pasnuYHbiX NenTuaos 6yneT uccnegoeaH MEeTOAOM VMMYHO(EPMEHTHBIX  MUKPOHUMOB  C
MCMONb30BAHUEM ChIBOPOTKM OT MOMOYHO-CEHCUTU3NPOBAHHBIX ocoBeil, kaKk 9TO 6biNO MokasaHo Ha asl-kasenHe

KOpOBbEro MOroKa.
Knrouessie crioga: 6erkU MOoKa, eeHemudeckul nonumopcepusm, CSN1S1, anumorbi U 6uoaxkmusHsie nenmuodsl IgE

Introduction
Camel milk plays an important role as protein source for many humans especially for the people living in the arid lands of
the world (Konuspayeva et al., 2009). In addition there is a growing interest in usage of camel milk as a healthy food
(Nikkah, 2011), and alternative protein source for humans with milk protein allergy (Hinz et al., 2012). However, the
knowledge in milk protein of this species and the genetic variation is very limited. Kappeler et al. (1998) described two
genetic variants of as1-CN (CSN1S1*A; CSN1S1*B) by protein- and mRNA-sequencing within Somali camel (Camelus
dromedarius). Therefore, the aim of this study was to investigate the occurrence of polymorphisms in camel asi-CN
especially in Sudan. Furthermore, options to describe the allergenic potential as well as bioactive peptides of those protein
variants should be demonstrated.
Material and methods
Milk and blood samples from two camel ecotypes Lahaoi (n=65) and Shanbali (n=28) were collected (Shuiep et al. 2013).
Fresh milk samples (n=5) of Camelus dromedarius were obtained from Kamelhof Rotfelden (Rotfelden-Ebhausen,
Germany) and immediately kept at 4°C. Simultaneous phenotyping of camel milk protein variability on protein level was
done by isoelectric focusing (IEF) according to Erhardt (1989). DNA was isolated according to Sambrook et al. (1989) from
the blood samples on the filter paper (FTA®Classic Card- Whatman®BioScience, Maidstone, UK). Somatic cells of the fresh
milk samples were gained for mMRNA extraction according to Boutinaud et al. (2002). Invisorb® Spin RNA Mini Kit (Invitek
GmbH, Berlin, Germany) was used for extraction of total RNA which was reverse transcribed to cDNA using Verso™ cDNA
kit (Thermo Fisher Scientific, Waltman, MA, USA).For sequencing of CSN1S1 cDNA a set of primers for amplification and
sequencing were designed by means of DNAsis-Max ver. 3.0 software (Hitachi Software, San Bruno, CA, USA), using first
the complete sequences of camel cDNAs reported by Kappeler et al. (1998) and then the new sequences determined.
PCR was used to amplify complete cDNA of CSN1S1. The amplified fragments were afterwards sequenced using a Big
Dye Terminator sequencing kit v.1.1 (Applied Biosystems, Forster City, CA, USA). A PCR-RFLP test was developed for
the screening of single nucleotide polymorphisms (SNP) identified in CSN1S1 (c.150G>T GenBank ID: JF429138). To
determine peptides containing IgE-binding epitopes and differences between the genetic variants after digestion, potential
cleavage sites were predicted using the in silico ExPASy tool, Peptide Cutter (http://web.expasy.org/peptide_cutter/).
Resulting peptides were compared with epitopes described in bovine as1-casein (Chatchatee et al., 2001). For identification
of bioactive peptides the amino acid sequences of as-casein A, B, and C were digested in silico
(http://www.uwm.edu.pl/biochemia/) using different enzymes.
Results and discussion

Simultaneous typing of camel milk protein using IEF revealed polymorphic protein pattern named as1-CN in the most acidic
fraction of the gel. Alpha- asi-casein A revealed the most alkaline isoelectric point (pl), whereas allele C was just focused
in its acidic side. Naming was done considering nomenclature of Kappeler et al. (1998). Due to this asi-CN C seems to be
a new variant. Screening of all 93 camel milk samples by IEF revealed dominance of as1-CN A in comparison to as1-CN C
with frequencies of 0.86 and 0.82 in Lahaoi and Shanbali ecotypes, respectively. Sequencing of the complete coding
sequence of camel CSN71S71 of |EF-pre-typed asi-CN A cDNA samples showed full sequence similarity to asi-CN A of
Kappeler et al. (1998). Samples with as1-CN C are characterized by a non-synonymous G>T-SNP (c.150G>T; GenBank
ID: JF429138) resulting in the amino acid substitution p.Glu30>Asp30 in the mature protein. CSN1S1*C and as1-CN B
(Kappeler et al., 1998) are both characterized by p.Glu30>Asp30 in the deduced mature protein sequence, and are differing
by missing or non-missing of exon 16, respectively. The PCR-RFLP test developed confirmed the IEF and can therefore
be used for typing camel CSN1S7 variability independent of age, sex and lactation stage. A comparison of the identified
peptides after in silico digestion of asi-casein A, B and C with IgE-binding epitopes described in bovine asi-casein showed
that IgE-binding epitopes f24-43 and f153-168 did not resist digestion in intact form and that the amino acid substitutions
and deletion influence the resulting peptide pattern. Thus, peptide f28-40 occurred in all 3 variants. Peptide f151-159 was
only identified in variant A and C, whereas peptides f151-158 and f160-167 were found in variant B. These peptides
comprise major parts of the IgE-binding epitope f153-168. To determine the allergenic potential of these peptides
microarray immunoassay using synthesized peptides and sera from humans with cow milk allergy are currently in progress.
A total of 83 bioactive peptides with ACE inhibitory (53), stimulating (8), antioxidative (12), inhibitory (9), and hypotensive
(1) activities were found in as-casein A B and C. Due to the deletion of 8 amino acids, two further ACE-inhibitory and
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antioxidative peptides (fAY and fHL) were exclusive identified in asi-casein B. This confirms that genetic variants of camel
casein are a source of different bicactive peptides as already described in cattle (Weimann et al., 2008) and reveals the
additional potential of milk protein variants for human health.
References
1. Boutinaud, M., Rulguin, H., Keisler, D.H., Djiane, J., Jammes, H., 2002. Use of somatic cells from goat milk for dynamic studies of gene expression
in the mammary gland. J. Anim. Sci. 80, 1258-1269.
2 Chatchatee, P., Jarvinen, K.M., Bardina, L., Beyer, K., Sampson, H.A., 2001. Identification of IgE- and IgG-binding epitopes on alpha (s1)-casein:
Differences in patients with persistent and transient cow’s milk allergy. J. Allergy Clin. Immunol. 107, 379-383.
3. Erhardt, G., 1989. k-Kaseine in der Rindermilch - Nachweis eines weiteren Allels (x-CNF) in verschiedenen Rassen. J. Anim. Breed. Genet. 1086,
225-231.
4. Kappeler, S., Farah, Z., Puhan, Z., 1998. Sequence analysis of Camelus dromedarius milk caseins. J. Dairy Res. 65, 209-222.
5. Konuspayeva, G, Faye, B., Loiseau, G., 2009. The composition of camel milk: A meta-analysis of the literature data. J. Food Compos. Anal. 22,
95-101.
6. Hinz, K., O’Connor, P.M., Huppertz, T., Ross, P.M., Kelly, A.L., 2012. Comparison of the principal proteins in bovine, caprine, buffalo, equine and
camel milk. J. Dairy Res. 79, 185-191.
7. Nikkah, A., 2011. Equidae, camel, and yak milks as functional foods: a review. J. Nut. Food Sci. 1, 116. doi: 10.4172/2155-9600.1000116.
8.  Sambrook, J., Fritz, E., Maniatis, T., 1989. Molecular cloning: A laboratory manual. (2" ed.). Cold Spring Harbor Laboratory Press, New York,
NY, USA.
9. Shuiep E.S., Giambra I.J., El Zubeir .E.M., Erhardt G., 2013. Biochemical and molecular characterization of polymorphisms of as:-casein in
Sudanese camel (Camelus dromedarius) milk. Int. Dairy J. 28, 88-93.
10.  Weimann, C., Meisel, H., Erhardt, G., 2009. Bovine k-casein variants result in different ACE inhibitory peptides. J. Dairy Sci. 92, 1885-1888.

Acknowledgments
This work was partly funded by DAAD by a scholarship to E.S. Shuiep and by German Research Foundation (DFG ER
122/13-2).

LOW MILK CHOLESTEROL IN CAMEL MILK: TRUE OR NOT?
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Abstract

Many authors argue that camel milk contains less cholesterol than cow milk while other reported the reverse. To compare
the cholesterol content in camel and cow milk in similar farming conditions and to assess the impact of short underfeeding
on cholesterol concentration in milk and serum, seven cows and seven camels were sampled (milk and blood) at the middle
of lactation at morning and evening milking, then two weeks after distribution of low energy-protein diet, another sampling
was achieved. Cholesterol content in camel milk (5.64 + 3.18 mg 100g™") was lower than in cow (8.51 £ 9.07 mg 100g™"),
but the difference was not significant. Moreover, the ratio cholesterol/fat was similar in the two species (225 + 125 mg
100g™ fat in camel and 211 + 142.4 mg 100g™" fat in cow). Serum cholesterol concentration was significantly higher in cow
(227.8 + 60.5 vs 106.4 £28.9 mg 100mL"). There was significant difference between morning and evening milking in milk
fat composition and concentrations in cholesterol. The present study showed that cholesterol concentration in camel serum
is lower than in cow in similar feeding and environmental conditions, but further researches are needed to demonstrate the
relationship between feeding and cholesterol content in camel milk.

Key words: camel milk, cholesterol, serum, low diet

TYVE CYTIHOE XONECTEPON AEHIEWI TOMEH: PAC NA?

KenTereH aBToprap Tyhe cyTiHaeri XonecTeporn naibi3bl CUbIp CYTIHE KaparaHda TemeH [ereH [anen Kenripyae, ocbl
opaitga kewbipi 6yn ginenmen kenicneyae. Tyite MeH cubip CYTIHOET XONecTepon CaHbiH CanbICThipy MakcatbiHaa Bipaen
LapyakoxXanblK xaraaibiHaa XeHe KbiCka TomblK kopek 6epmey/iH utepyiH cyT neH oHbIH epiTiHAICIHIH XonecTepon caHbIH
Garanayna, 7 cublp MeH 7 TyWeHiH opTa fakTaums Ke3eHiHAe, AFHN TaHFbl XoHe TYCKi cayy opTackiHaa KaHbl MeH CyTiHeH
CbiHamanap anblHibl, KeiliH TeMeHri akybiaablK AneTaHblH TeMeHaeyi 2 anTa TapanfaHHaH kenid,6acka cbiHamanapaa
CoHbIHa xeTTiy. Tyite cyTinageri xonectepon caHbl (5.64 + 3.18 mr 100 r-1) cublp cyTiHe Kapafanaa bipluiama TemeH 6onabl
(8.51 + 9.07 mr 100r-1). Kanait nerenae, exi cbiHamMaaarsl XonecTepon MeH MaiifiblH apa kaTblHace! Wwamanac 6ongbl (225
+ 125 mr 100r-1 Mait Tyiteae xaHe 211 £ 142.4 mr 100 r-1 mai cubipfa). XonecteponabiH CaHel cubip cyTiHae Gipuama
xorapbl Gonapl (227.8 = 60.5 / 106.4 +28.9 mr 100 mMn-1). TaHfbl XaHe KeLUK cayy apacblHia anbiHFaH CYT MaliblHbiH CaHbl
MeH xonecTtepon MeniuepiHae Gipliama Maxbi3abl aibipMallbiiblk 60nabl. ATanmbilw ManimeTTep Gipaer KopLiarad opTa
Xafaaiibl MeH KopekTeHaipyae Tyiie cyTiHaeri XonecTepon CaHbl CUbIp CYTiHe kaparaHaa TeMeHipeK eKeHZiriH kepceTTi.
EHairi kesekte 3epTTeyluinepre Tyide CyTiHe TaMakTaHAbIpy MEH XOMecTepon CaHbiHbIH apa KaTblHaCblHbIH KaTbICblH
KepceTyi KaxeT.

Tylin ceadep: myie cymi, xonecmepor, epmiHdi, KyHap/bifsl a3 duema
HU3KOE COOEPXAHUE XONECTEPOJIA B BEPBJTKOXKbEM MOJIOKE: MU® UITU HET?

MHorue aBTOphl ocrnapusaioT yTBepxaeHue o Gonee HUSKOM cofepxaHum xornectepona B BepOIoXbeM MOMoke no
CPaBHEHMIO C KOPOBbWM, TOFa Kak Apyrue yTeepxaaiT obpatHoe. [ns uWccredoBaHWs U CPaBHEHUS COAEpPKaHWs
XOrecTepona npy OAMHAKOBbIX YCIOBUSAX COAEPKaHWUs U HeGOIMbLLIOro HeJokopMa Bbinu oTobpaHsl ABe rpynmbl Mo ceMb
Bep6noavLL M CeMb KOPOB, B CEpeHe Nepunoza nakraLum, 0T KOTopbiX OTB1panmck Npobel MOMOKa U KPOBY Ha YTPEeHHe
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