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Essential food of newborn (nutrition, immune protection,
enzymes).

Cow, goat and sheep in Western countries.
Mare, water buffalo, camel, yak...in Eastern countries.
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Average composition
of cow milk

Synthetisised by secretory epithelial cells (synthesis of
components or their capture from blood)

12-13 % of dry matter (120-130 g/L)

. Proteins (32-35 g/L Lactose (47-52 giL) Fats (33-45g/L)

' Caseins @28 giL) (EJ;_ g% H

Precipitation at pH 4,6




Bovine caseins

Casein aS1

JAYAN 199

MM (kDa) 23,6
Variants )
Cys 0

S-S Bridges 0

Ser-P 8
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§)
3

PRPPOAR The France-Egypt Year Of Science And Technology, 2010



Physico-chemical properties

Casein micellisation according to Holt
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Casein micelle
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Phosphorylation =» calcium fixation (binding of other caseins by

> polyproline II
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Self-association of f casein

» Temperature and
concentration dependent

T (°CO) Methods References
14 Andrews et al., 1979
LS Payens et al., 1963
Sedimentation Farrell et al., 2001
SANS-LS Thurn et al., 1987
SAXS Kajiwara et al., 1988
48 LS Sood et al., 1990
47 12 SANS Sood et al., 1997
70 70 SANS Leclerc etal., 1998
4.5-70 5-73 13:5 SANS Leclerc et al., 1997
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Intrinsic Fluorescence of

micelle




Recombinant B casein, wild type, expressed in £. coli: WT

Recombinant B casein, mutated, expressed in £. co/i. MU
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Intrinsic Fluorescence of

Native

Same conditions as
for DLS.
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Beta casein native

*;HNeRELEELNVPGEIVESLSSSEESITRINKKIEKFQSEEQQQTEDELQDKIHPFAQTQSLVYPFPGPIPNS
LPQNIPPLTQTPVVVPPFLQPEVMGVSKVKEAMAPKHKEMPFPKYPVEPFTESQSLTLTDVENLHLPLPLLQ
SWMHQPHQPLPPTVMFPPQSVLSLSQSKVLPVPQKAVPYPQRDMPIQAFLLYQEPVLGPVRGPFPIIV
COO-

Beta casein simple mutant

*;HNeMGRELE LNVPGEIVESLSSSEESITRINKKIEKFQSEEQQQTEDELQDKIHPFAQTQSLVYPFPGPIPNSLPQNIPPLTQTP
VVVPPFLQPEVMGVSKVKEAMAPKHKEMPFPKYPVEPFTESQSLTLTDVENLHLPLPLLQSWMHQPHQPLPPTVMFPPQSVLSL
SQSKVLPVPQKAVPYPQRDMPIQAFLLYQEPVLGPVRGPFPIIV COO-

Beta casein simple mutant

C4 - 208

C
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SDS-PAGE of bovine 3 casein and mutants.

WT B-CI¥ Cd4 p-CI¥ C208 - CIY Mative B-CIM

15 hDa

- — -

Experimental condition: SDS-PAGE (12.5 % gel), under reducing conditions.
Coomasie blue staining.
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24 h at 25° C pH 6,5
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SDS-PAGE of the dimerizing B casein mutants
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» Reasons for quicker dimerization kinetics of C208 [3-CNs

Greater mobility of C-terminal segment
Easier access of SH function
Hydrophobic interactions

CSH P
P
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Native B CN has distinct arrangement of hydrophilic () -hydrophobic(®)

fragments (y- @).

The dimeric B CNs are in some sense symmetrical
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_Casein_ P
23983 Da

Plasmin Plasmin

-l‘llo
17-1 105/106 . 2
B 298/25 107/108 Little char'ged g

Hydrophilic/charged - Hydrophobe
Amphiphilic
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Chaperone-like activities of native and mutant monomeric
B-CN. Target protein - insulin

M Chemically-induced
aggregation of insulin
performed in the présence of
20mM DTT at 40 ° C.

®
o
[

M Mutant B-CNs exhibit
considerably smaller
chaperone-activities than that

N

Chepaonelike attivity (29

o 0,025 0,05 0,075 0,1 0,125

(B-CN/Insulin) molar ratio

» M Native -CN (M), Wild type B-CN ([J), C4 B-CN (A) and C208 B-CN (A) %%gﬁgm »
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es for chaperone
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Importance of phosphoryl res
acivities of f3-

sidu
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M The hydrophilic segment of chaperones plays an essential role
increasing solubilities of target proteins.

M The expressed in E. coli recombinant 3-CNs are not phosphorylated
what decreases their amphiphilicity.

MKVLILACLVALALARELEELNVPGEIVESLSSSEESITRINKKIEKFQSEEQQQTEDEL
QDKIHPFAQTQSLVYPFPGPIPNSLPQNIPPLTQTPVVVPPFLQPEVMGVSKVKEAMAPK
HKEMPFPK YPVEPFTESQSLTLTDVENLHLPLPLLQSWMHQPHQPLPPTVMFPPQSVLSL
SQSKVLPVPQKAVPYPQRDMPIQAFLL YQEPVLGPVRGPFPIIV

M Smaller polarity of hydrophilic domain is the reason for poorer
chaperone activities of the mutant 3-CNes.




| chaperone-like

A 4

actlvmes of B-CN.

M Absence of cysteinyl residues, is one of the common features among
different chaperone families.

M The C4 3-CN and C208 R-CN have cysteinyl residue in position 4 and 208,
respectively.
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Chaperone-like activities of the dimeric (3-CN.
Target protein-ADH.

M Due to combination of flexibility and
amphiphilicity, B-CN acts as a surfactant
molecule in solution.

(o]
o

M The dimeric 3-CNs resembles
somehow bis (gemini) - surfactants.

Chaperonedike activity (%0

M C208 B-CND (b - d ~ ¢ - ) has
greater chaperone activity than C6 -

(0] 0,25 0,5 0,75 1 1,25 1,5 1,75
(B—CN/ADH) molar ratio

C208 B-CND (A): Hydrophobic core, Polar ends.
C4 B-CND (A): Polar core, Hydrophobic ends.
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The IgE-binding (immuno reactivity) of different molecular

rms of p-CN.

Sera from patients with milk
allergies were used to
determine immuno reactivities

of different molecular forms of
B-CN.

Average IgE (ng/ml)

Averaged results of 16 out of

Native B-CN ~ WT B-CN C4 B-CNM C208 B-CNM (C4 B-CND (C208 B-CND
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M B-CN and its mutants undergo temperature-induced concentration-
dependent micellisation.

M Polar phosphate residues and the N-terminal hydrophilic domain are
important functional elements enhancing the chaperone-like activities of
native B-CN.

M Dimerization of C208 B-CN with two distal hydrophilic domains improved
considerably its chaperone-like activity in comparison with its monomeric
form and with C4 3-CND.
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