Time- morom:_o of lectures on biochemistry for «English mediumy» mﬁ:amim
Fall semester 2022-2023

Ne | Date Topic :
1. | 20.09* | Biochemistry as a science. Proteins as goﬁoEBQ,m Structure of proteins.: Primary, secondary, tertiary and @cmﬁoBmJ\ structure.
: - | Supramolecular complexes.
2 {27.09 | Physico-chemical, chemical and biological properties of Eoﬂo_zm
3. | 04.10:{:Enzymes, their biological role. Classification:and nomenclature of enzymes: Owﬁéom_ nature of osN%BOm mn.:oauo msa ?boaosm_ m:om om ,
: enzymes. S
| 4. { 11:10*4 Mechanism of action of ocN%Bom Propertiesiof enzymes: ZaomemBm of mbN%Bmﬁo activity regulation. : i :
! {5 $25:10:¢ Introductioh to metabolism. Laws of thermadinamics. Macroergic compoundsnCatabolismiof nutrients. wyo_omyo& oxamﬂoz Wacm o%o ,
|6 |01:11*+:Electron transporting:chain(ETC). Oxidative phosphorylation: Mechanism of ATP synthesis. Uncoupling mechanism. *
08:11* f:«Carbohydrates::definition, classification, mﬁuo:oa Digestion-and absorption: of carbohydrates. Glucose pool. mﬁ&ﬁﬂm mba ‘cuom_&oés om :
mqoommz in liver, regulation. _ :
8. |:15.11 .| Oxidative:breakdownrof glucose.: ‘Breakdown of fructose and galactose. Q_:oosoomosom_m its regulation.
9 |22.11 | Lipids: definition, classification, functions. Digestion and absorption of Fﬁam Transport of axomososm E:mm in Eooa

Lectures are given on TUE (lecture hall No2408)
* Lecture is given im Moodle

Head of department of clinical biochemistry, microbiology and laboratory diagnostics, professor &w\

T.A. Bazhukova




Time-table of practical classes on biochemistry for students of ENGLISH MEDIUM program.
Biomedical chemistry department. Fall semester 2022/2023 year.

Week Dates Topic ; . Questions for discussion in class, laboratory works
Ne

Proteins: definition of class.

Biological functions of proteins.

Classification of proteins.

Aminoacid composition of proteins.

Physico-chemical and chemical wnocon_,wm of aminoacids.
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1 03-07.10 | Proteins as biopolymers
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2 _,o-E..S wBREw structure Ea Ed\mao-oroaﬁm_
; .Eovonam

Polypeptide theory of protein structure.

- Conformation and configuration of vo_vﬁowcam chain. : S e
Levels.of structural organisation of proteins: primary, secondary, tertiary and quaternary structure.
Native conformation and functional sites of protein Eo_noz_om . : ;
Supramolecular protein-complexes. -

Physico-chemical properties of proteins. ,

-—’ONM_A(»N—ﬂ

<i proodiBe: 17-21.10 .| Chemical and biologycal properties of
4 it - | proteins. ToﬁmE- mem& Eanmnaocm
,mSw_»nwﬁ

.+¢Chemical properties of proteins (colour reactions, hydrolysis, vro%ro_‘ﬁmcon m_v\oomﬁmco?. mmEEm-
carboxylation, methylation), biological significance. ,.

. wProtein-ligand'interaction as a basis for biological functions om proteins. -

DAB: Determination of protein:concentration in serum cw a) 3@.@08505 Ea 2) biuret. Bm&oa

, ,<§§5m .;m g&om_om_ 3_@ om
28.10 = A<_SBEm

Vitamins: definition and classification. w
. Fat-soluble vitamins, functions.

. Water-soluble vitamins, functions.
Antivitamins, mechanism of action.
#Vitamin disbalance: hypovitaminosis, avitaminosis and 3602;&5586

“LAB: Determination of VitiC concentration in food (fruits and <omoﬁc_omv mba urine. -

_
’
w

St 31- muN%Bmm mn.:oEnm Eovon_om go_o%om_
03.11, .| role.
11.11*

Enzymes: definition and biological role.

Common features and difference of enzymes and non-biological catalysts.

. “Chemical nature of enzymes. Simple and complex enzymes.

Cofactors: classification and role in the catalysis.

. Functional sités of enzymes (active, regulatory, contact Em%o:ﬁmv

Main properties of enzymes: high catalytical activity, specificity of mo:oz dependence of their activity on
enzyme and substrate concentration, temperature, pH.

Lab: properties of enzymes.
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6 07- Enzymes: mechanism of action, . Mechanism of enzyme action (steps of catalysis, thermodynamic parameters, mccmqmﬁo modification in the active

10.11, regulation of activity. Medical site, etc.).

18.11%* enzymology. Final test 2. Regulation of enzymatic activity: purpose. Fast and slow mechanisms.

3. Main variants of fast regulatory mechanisms: allosteric modulation, covalent modification, protein-protein
interaction, activation of proenzymes, competitive inhibition.

4. Medical enzymology: enzyme pathology, enzyme diagnostics, enzyme therapy.

5. MCQ test on topic “Proteins: structure, properties and functions. Vitamins and enzymes”




14-17.11,
25.11%

Energy metabolism. Catabolism.
Biological oxidation.

Laws of thermodynamics.

Exergonic and endergonic reactions.

Macroergic compounds.

Catabolism of nutrients. .

Biological oxidation: types of oxidative reactions, enzymes, functions.
Lab: determination of ATP in muscles.

21-24:11,
02.12*

Mitochondrial oxidation.

WL AL -
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Krebs cycle: general description, reactions, regulation, biological role, energy cm_mboo

Electron transporting chain: structural organisation, description of its work.

Redox potential difference as driving force for electron transfer. Energy balance for oxidation om NADH or
FADH,.

.Oxidative phosphorylation as mechanism of ATP production.’

ETC inhibitors.
Uncoupling mechanism.

E%ﬁoozoammﬁom._ states. Microsomal

| oxidation. Wmmoaﬁ oxwmon species. Final:
A Hnmﬁ S5

e 3% 5 Mechand :

'cbi\)':—tp\u-.l;

Hypoenergetical states. Their origin.

* - Microsomal oxidation. Mono- and diexygenase’ Rmocosm OﬁooEoEo ?Go m:cocozm om BESmQSm_ oxidation.

Reactive oxygen species (ROS). Mechanism of synthesis, their action in 59.5& MEQ vmﬁro_om_om_ oo:&ﬂosm,
inactivation (enzymatic and non- enzymatic ways).

“Om%og&mﬂom mﬁdoﬁﬁa ..?unﬁosm ;
Lig .&mwmﬁon m:a m_umcn_uaon Q_%aommn £, g , .,

the intes Aty

/Glycogen métabolism! (synthesis and cnomwaoézv in the liver, its Rmc_mcou _u% :o::ocm
‘Lab: Determination of amylase activity in saliva.-

Carbohydrates: definition, classification, functions..
Digestion of food carbohydrates: enzymes, products.
Absorbtion of monosaccharids in the intestinal wall.
Pool of glucose in-the body.

12-15.12,
23.12%*

Emﬂmco:o.v&rém%m of intracellular-

carbohydrates exchange.

e E VR RO SR

45,
-] LAB: Determination of glucose concentration in blood by glucose oxidase test.

Dichotomic oxidation: of glucose in aerobic and anaerobic conditions, msmnm% cm_msoo c_o_omuo& m_mu_momnno om

‘these processes.

Oxidation of galactose and m.EUSma.
Conversion of glucose to derivatives of glucuronic acid.

Pentosephosphate pathway of glucose oxidation: reactions of oxidative step, biological Emn_momnoo of the.
process.

Gluconeogenesis: reactions, function, regulation.

12

19-22.12,
30.12*

Regulation of carbohydrate exchange.
Diseases. Final test

il

2.

Hormons with hypo- or hyperglycemic effect (insulin, glucagon, adrenalin, cortisol, STH, thyroxin). Mechanisms
of their influence on glucose concentration in blood:
Primary (lactase deficiency, galactosemia [African and Swiss variants], fructose intolerance and essential

fructosuria, glycogen exchange diseases) and secondary (diabetes mellitus) diseases caused by (or resulted from)

abnormal metabolism of carbohydrates.
Methods of carbohydrates exchange investigation.
MCAQ test on topic “Energy metabolism. Carbohydrates: structure, functions and metabolism™.

* for groups on Friday

3aB.xadepoil KIMHUIECKOW OHOXIUMUM, MUKPOOHOIOTHH U 1Tab0paTOPHON JUAarHOCTHKA

I.M.H., Ipod.

YrBepxnaeHo Ha 3acemanuu kadenper 30.08.2022 r., mporoxon Nel
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(T.A. baxykosa)




