MUHHCTEPCTBO OBPASOBAHIS H HAYKH KBIPTBI3CKOH
PECIYBJHKH
OWCKHI FTOCYJIAPCTBEHHBIA YHUBEPCHTET
MEXAYHAPOAHBII MEAHUHHCKHA ®AKYJILTET

Kadeapa «Ecrectnennpix nayx i MaTeMaTuKiy

®OH/I
OIEHOYHBIX CPEJICTB I10 YYEBHOM JUCUHILIUHE

Hducuunaune: O6masn GnoxuMus

Hanpasnenne noarorosky (cnenxansrocts): 560001 JleweGnoe aeno

®opwma ofyuenns: OYHAR

IMacnopt pouza cpeacte no yuebuoit gucuunnnne: «Obman Groxumusm»

Koa konTpoaupyemoii KoMIeTeHuMu:

OK-1 - ciocobeH aHANHIHPOBATH COLUMATBHO-3HAYMMBIC NpobeMbl ¥ MPOLECCHl, HCMONLIOBATL HA
NPAKTHKE METOABI TYMaHHTAPHBIX, ECTECTBEHHOHAYYHBIX, MEAHKO-OHONOrHYECKHX H KITHHHYECKHX HaYK
B PA3THYHBIX BHAAX NPOPECCHOHANBHON H COLUMATBHOM ACATC/IBHOCTH,

CJIK-2 - cnocobeH K roToB BBHIABIATE CCTECTBCHHOHAYYHYIO CYLIHOCTS Npob/ieM, BOSHHKAIOMMX B X0/Ie
npodecCHOHATBHON NEATENLHOCTH Bpaya.

MK-11 - cnocoben ® roToB X NOCTAHOBKE JMArHO32 HA OCHOBAHWH PE3yNbTAaTOB OHOXHMHUECKHX M
KNHHHYECKHX HCCNEAOBAHHI C YHETOM TEUEHHA NATONIOMKH MO OPraHaM, CHCTeMaM H OPraHH3IMa B 1eIOM;

MK-12 - cnocofel aHaIHM3HPOBATh 3AKOHOMEPHOCTH (YHKUHOHHPOBAHHS OT/ACbHBIX OPraHoB W
CHCTEM, MCIONB30BATH 3HAHMA AHATOMO-(HIHONOrHYECKHX OCOOEHHOCTEH, OCHOBHBIE METO/MKH

KTMHKKO-NabopaTopHoro 00CNeN0BaHHA M OUCHKM (YHKUHOHAILHOTO COCTOSHHA OPraHHIMa
B3POC/IONO HENOBEKA H JeTed, /Ui CBOCBPEMEHHON IMAarHOCTHKH 3aboNeBanuit W MATONOTHYCCKHX

NPOLIECCOB;

Omwr -2025 1.




2. Pesyabrarbl o0yuenuss (PO) u koMneTreHUM CcTyaeHTa, GopMupyeMble B Ipolecce H3yYeHUS IMCHUIUIMHBI «O0mAas U KINHAYECKAs

oMoXuMus»

Kox PO OOI1
U ero (popMyJIUpPOBKA

Komnerenuuu

PO aucuynanHbI
U ero (hopmMyJIMpPOBKA

POoon-1: cmocobeH MCHOJIB30BaTh
0a30BbIC TOJOKEHUSI MATEMAaTUYCCKUX,
€CTeCTBCHHBIX,  T'yMaHUTAPHBIX U
AKOHOMHYECKUX HayK B
npodeCcCuOHATBHON pabote u
CaMOCTOSITEIILHO TIPHOOpETaTh HOBBIC
3HaHUS, BJIaJIeeT HaBBIKAMU
MCIIOJIb30BAHUS KOMITBFOTEPHBIX
IpOTrpaMM JIJIsl TTOJTYYCHHUsI, XPAHCHUS U
nepepadoTKu HHPOPMALIUH.

OK-1: crnocobeH aHanmu3upoBaTh COIMATBHO-
3HaYUMBbIE poOIeMbI u IIPOLIECCHI,
UCIIOJIb30BATh Ha NPaKTUKE METO/IBI
r'yMaHUTAapHLIX, CCTCCTBCHHOHAYYHbIX, MCIUKO-
OMONOTMYECKUX M KIMHUYECKUX HayK B
pa3NIWYHBIX  BUAAX TNPO(PECCHOHANBHON U
COIMAJIbHOM JAESTeIbHOCTH.

CJK-2 - cnocobeH U TOTOB BBISBIISTH
€CTECTBCHHOHAYYHYIO  CYIIHOCTh  IpOOJIeM,
BO3HHUKAIOIIUX B XO0A€ NpodecCHOHATHHOU
JESITCIIBHOCTH BpadJa.

POn-1: criocoOeH 1 roTOB aHAJIM3UPOBATh OCHOBHBIC
OMOXMMHUYECKHE  SBICHHI U  OHOXMMHYECKHUE
3aKOHOMEPHOCTH, JIC)KAIIHEe B OCHOBE IIPOIICCCOB,
MPOTEKAIOIINX B OPTaHU3ME YEJIOBEKA, MOJIb30BATHCS
0a30BBIMH TEXHOJOTHSAMH peoOpa3oBaHus
uH(popManuu A1 TPO(HEeCCUOHATLHOM JISATEIIBHOCTH

POoon-5: yMeeT IPUMEHSITh
(byHIaMeHTabHbIC 3HAHUS TIPU OLIEHKE
MOpGh O] YHKIIMOHAIBHBIX u
(hU3HOJIOTHYECKUX COCTOSIHU I
opraHusma IS CBOEBPEMEHHOM
TMAarHOCTHKH 3a0oseBaHuit "
BBISIBJICHUS HaTOJIOTUYECKUX
MIPOLIECCOB.

IIK-12 — cmocoOeH W TOTOB K ITOCTAHOBKE
JUarHo3a Ha  OCHOBAaHWUU  PE3yJbTaTOB
OMOXMMHYECKNX U KIHHUYECKUX UCCIET0BAHNI
C yYeTOM TEYCHHS TATOJOTHU II0 OpraHam,
CHUCTEMaM U OpTaHW3Ma B IICJIOM.

POn-2: criocoOeH U roToB pa3dupatbess B BOIIPOCaX
CTPYKTYpHO-(PYHKIIMOHANBHOH U  OMOXUMHUYECKOM
OpTaHW3aIlil OPTaHOB W CHUCTEM, OMPEICIICHUU WX
OMOXMMHYECKNX OCOOEHHOCTEH MeTaboan3Ma, C

IIPUMEHEHUEM OMOXMMHYECKUX TEPMHUHOB,
UCIIOJIB3YEMBIX B COBPEMEHHOM  MEIMIIMHCKON
IIPaKTHKE.

POoon-6: cnoco6eH nHTEpNpeTHpOBaTh
PE3yNIBTATHI OMOXUMHUYECKUX "
KIMHUYECKUX  MCCIEJOBaHUN  mpu
MIOCTAHOBKE JIMarHo3a.

INK-11 - coocobeH M TOTOB K IIOCTAaHOBKE
JUarHo3a Ha  OCHOBaHWUHM  PE3YJIbTaTOB
OMOXMMHYECKUX U KIMHUYECKUX UCCIEIOBAHUN
C YYETOM TCUYCHHUs NATOJOTHU IO OpraHaM,
CHUCTEMaM M OpTaHHM3Ma B IICJIOM.

POn-3: cnocobeH mNpoBOAUTH OWOXUMHUYECKHE H
KIIMHUYECKUEC HUCCIICO0BAHUA B OMOJIOTUYECKUX
YKUJIKOCTSIX, U TOTOB UHTEPIPETHPOBATH PE3YJIbTATHI
OMOXMMHYECKNX M KIMHUYECKUX HCCHeJIOBaHHﬁ, B
MOCTAHOBKE MPEIBAPUTEIILHOTO JJUAarHO3a.




IIpuMepHBIA IEepeYeHb AeITeJIbHOCTH CTYACHTOB

Ne Bun nesrenpHoCTH Omnpenenenue [Ipumen.

1 KoncnekrupoBanue KoHcnmekr —  KkpaTkoe  U3JI0XKEHHE
Mmarepuaga 10  BOIIpOCaM | COJepXKaHus ydeOHOro MaTepuaa.
TEOPETUYECKOI0 3aJaHMsl.

2 Opranuzanus u BeimonHenue | JlaboparopHast pabora-  mpakTHYecKas

nabopaTopHoOil paboThI 4acTh CaMOCTOSTEJILHOM paboThI
CTyZeHTa, 00ecreunBaloIias CliocCOOHOCTh
U YMEHHE K IPAKTUYECKUM HaBBIKAM.

2. | Opranm3auuss  paboTel B | 3ajaHue BBINOJHSETCS COBMECTHO. I[Ipum
KomaHge. PaGora B MaiblX | METOJMYECKOM PYKOBOJICTBE
rpymnmax. nperoiaBaTeds, HO oe3 ero

HETOCPEACTBEHHOTO yYacTHsI.
3. | Pemenue curyanMoHHbIX | CUTyallMOHHBIE  3aJaud  OJM3KH K
3ajau. npoOJeMHBIM 33/1adaM W HaNpaBJCHBI Ha
BBISIBIICHHE W OCO3HAaHWE  cIocoba
JeSITETIbHOCTH.

4. | CocraBnenue 3amaHus Ha pa3BUTHE BOOOPaKEHUS U
MILTIOCTPATHBHON CXeMbl ity | TBOpYECTBa.COCTABICHNE UILTFOCTPATUBHOM
TaGIMIEl IO OMpeeneHHofi | CXEMBI - 9TO rpaduuecKuii OpraHus3aTop, C
TeMe (TOMCKOBEDA MeTox) TOMOILBIO KOTOPOTO 10KA32HO CXOCTBO 1

pas3inuyKe ONUChIBAEMBIX MTOHATHH.

5. | Hoaroroska CPC IIpeseHTanuss — 5TO IpakTHKa IIOKa3a U
(mpe3enHTarus) 00BSICHEHUSI MaTepuaa A ayTMTOPUH I

yJarierocs.
6. [ToaroroBka CPC (pedepar) CamocrosiTennbHasi  paboTa  CTYACHTOB
(CPC)- »st0o nmnaHupyemass  paboTa
CTYZICHTOB, BBINOJIHSAEMAs MO 3aJaHUI0 U
npu METOAMYECKOM PYKOBO/JICTBE
nperno/iaBaTess, HO oe3 ero
HEMOCPEACTBEHHOIO yYacTHsl.

7. | JlemoHcTpaus IIpocMOTp — 3TO OCMBICIEHHOE BOCIIPUSTHE

BuneounsMoB. [Ipocmorp u
o0cyXIeHNE
Marepuaia

BUIEO

Y TIOHMMaHHE MaTepuaja 3pUTEIbHO U Ha
CITyX.




Kpurepun ouneHuBaHus no gucuunianie «O0mas u KIMHAYECKAss OMOXUMHUS»

Ne | Bung nesrenpHOCTH Kputepuu onenuBanus Banier
50/50

1 [ToaroroBka CPC 1.IIpaBrmiibHOCTD ODOPMIICHHS TUTYJIBHOTO JIUCTA 5

(npe3enTanus) 2.IlocnenoBaTenbHOCTh COAEPIKAHUS:
-YMEHUE BBIJENATH [NIaBHOE
-YMEHHE aHAJIM3UPOBATh, CHCTEMATH3UPOBATh
pa3IuYHbIe BUABI HHPOPMAILIUH
-yMeHHe abCTparupoBaTh, CPaBHUBATb,
KJ1acCU(UIUPOBATH
3.'0TOBHOCTB ¥ IPOJYMAHHOCTh MPE3CHTAIUH.

2 | Opranuzauus pabotel B | OpraHu30BaHHOCTH POJIEBBIX, MHTEPAKTUBHBIX UTD: 3,5
KoMaHze (pabora B 1. BbIpa3suTenbHOCTb UTPbI, COCPEOTOUEHHOCTD
MaJbIX Ipymnmnax) BHHUMaHUS Ha TJIABHOM, ITPABHIIBHOCTH O)OPMIICHUS.

2. AXTUBHOCTH B paboTe, IOATrOTOBJICHHOCTH,
JIOTUYECKOE MBIIIUICHUE U JIOBKOCTb.

3 | CocraBicuue 1. IIpaBUIBHOCTH COCTABIICHUS CXEM, TAOJIHII. 5

WJUTIOCTPATUBHOU cXeMbl | 2. ['OTOBHOCTH MO 3aJjaHHOMN TeMe (M3YUYEeHUE CXEMBI).
WM TaOJIULIBI IO 3. Jlo;mKHOE UCTIOHEHUE N300paXKeHU Uit
oTpeeNeHHOM 0003Ha4YeHHUI, B BUJIE rpaQuecKoil OpraHu3aIii.

TeMe(TIOMCKOBBII METON)

4 | KoHncniektupoBaHue 1. KoHKkpeTHOCTh U3TI0KEHUSI MaTepuana. 5
MaTepuaa 1o Borpocam | 2./loctaTo4HOCTh MaTepHuaa.

TEOPETUYECKOTO
3aJJaHHS.

5 | Ilogroroska CPC 1.ITpaBunbHOCTH OopmieHHs pedepara 5
(pedepar) 2.IlocnenoBaTeIbHOCTh COJCPIKAHMS.

3.'oTOBHOCTH M HOBU3HA pedepara.

6 | Opranuzamnus u 1. KinmHuveckas 3HAYMMOCTb TeopeTmdyeckoro | 3,5
BBINOJIHEHHE MaTepHaga 1 MPakTHYeCKHe HaBbIKH.
nabopaToOpHON pabOTHI. 2.ConepxaTeabHOCTh MPaKTUYECKOU 4acTH

nabopaTOpHOI paboTHI.
3.ApryMeHTUPOBAHHOCTD " yOeIUTeNTbHOCTh
BBIBOJIOB 110 paboTe.

7 | demoncTpanus 1.ITpaBUIBHOCTH MOHUMAHUS BUJIEO MaTepHaa. 3,5
BUJICO(PHUIIBMOB. 2.I'0TOBHOCTb K 00CYK/IE€HHIO BUJIEO MaTepHaa Ipyr
IIpocmotp n C APYroMm.
00CyX/IeHHE BUCO 3.KOppeKTHOCTh OTBETOB HA JIOMOJTHUTEIbHbIE
MaTepuana BOIPOCHI.

(MHTEepaKTUBHBIHN OIpoc)
8 | Pemenne cutyanimoHHbIX | 1.IIpHCyTCTBYET MOJHBIN MCYSPIBIBAMOIIMIA OTBET Ha | 4/4

3a]1a4 U TECTOBBIN
KOHTPOJIb

BCE BOIIPOCHI
2. JlaH npaBUJIbHBIM OTBET Ha BCE BOIIPOCHI




Kapra nakomienusi 6a;1710B

&
-
Ne | dopMa KOHTPOJISA 3HAHMIA Monyas 1/ Moayas 2 (306/306) %
H
w
TK-1 npakTuyeckue 3ansatus max=106 TK-2 npakTuyeckue 3ansatus max=106 Jleknusi| CPC PK §
Max Max Max g
100 100 100
SansaTue Ne 1 2 3 4 TK-1 5 6 7 8 |TK-2
1 VcTHBI onpoc 50
2 KonrtponbHas padoTa 0,5 0,5 0,5 0,5 05]105(05 3,0
3 TecToBbIN KOHTPOJIb 0,5 0,5 0,5 0,5 1,0 1,0 5,0
4 CuTyannoHHbIE 331291 1,0 1,0 2,0
5 Pedepar, wmmrocTpaTHBHAasS ~ cxema, 5,0
Mpe3eHTAIUS
6 WuTepaktuBHbIi onpoc wiu padora B| 0,5 0,5 0,5 0,5 05105105
rpymmax
7 JlaboparopHnas pabora 0,5 0,5 0,5 0,5 05105105
8 KoHcmiekT nekmuii M TPakTUIECKUX. 5,0
3aHATHN
9 [NoowmpurensHpiii Oann 2,0
9 Hroro: 2,0 2,0 2,0 2,0 2,0 20120120140 10 106 106
10 | Hrtoro 106 100 56 50 206 306/300




QUESTION’S AND ASSIGNMENTS CURRENT
CONTROL Nel

Theme: Biochemistry of amino acids peptides and proteins.

Purpose of the lesson: Checking the mastery of the material on the topics covered.
Written survey — carried out on tests and situational tasks in which questions are given.

Number of points:

Situational tasks — 1.0 point
MCQ - 1,0 point

Assessment of students' knowledge in tests is carried out according to the following criteria:

Up to 50% correct answers — 0 point

Up to 50-60% correct answers — 0,2 point
Up to 60-70% correct answers — 0,3 point
Up to 70-80% correct answers — 0,5 point
Up to 90-100% correct answers — 1 point

Each question has one correct answer.

MeToabl KOMIETEHIIMN HA JAaHHOM 3aHSATHHN BKJIIOYAIOT:

OHGHKy KOMIICTCHIIUN ((3HaHI/I$I>>I HpOBO)II/ITCSI II0 OTBE€TAM Ha TCCTOBBIC BOHpOCBI CI/ITyaHI/IOHHBIe
3a/1a4u IPU MUCbMEHHOM OIIPOCE.

[IpenonaBaTens BMECTE CO CTYIEHTaMU JeIaeT BbIBOBI 110 pe3ynbTatam TK Nel, BeIcTaBisieT OlleHKH
M orjialiactT ux.



Question’s current control Nel
(time — 20 min)

Basic questions to prepare for tests and situational tasks:

1. The structure and function of amino acids, peptides and proteins. Structural organization
of proteins in the body. Peptides. Peptide bond formation

I. INTRODUCTION
1. Major objectives of biochemistry. Role of biochemistry in medical education. Objects and methods
of biochemistry. Medical biochemistry.

2. History of biochemistry. Branches and research trends of biochemistry.

I1. STRUCTURE AND FUNCTION OF PROTEINS
3. History of protein study. Functions of proteins. Protein content of the organs and tissues

4. Hydrolysis of proteins. Amino acids: structure and classification.

5. Colour reactions of amino acids and proteins. Methods for the quantitative determination of proteins
in a solution.

6. Physico-chemical properties of proteins and protein solutions.

7. Methods for separation and purification of protein: ultracentrifugation, chromatography,
electrophoresis, dialysis.

8. Biologically important peptides: classification, representatives, biological functions.

9. Primary structure of proteins. Determination of primary structure, bonds which stabilize primary
structure.

10. Secondary structure of proteins: types, bonds which stabilize secondary structure. Determination of
secondary structure. Supersecondary structure.

11. Tertiary structure of proteins. Factors which stabilize tertiary structure. Determination of three-
dimensional structure.

12. Denaturation of proteins, factors, practical use.

13. Quaternary structure of proteins. Factors which stabilize quaternary structure.
14. Proteins of organs and tissues. Changes of proteins in ontogenesis and disease.
15. Simple proteins; representatives, characteristics, biological functions.

16. Conjugated proteins; representatives, characteristics, biological functions.



Questions MCQ :

What is Branched chain amino acids?
What is hydroxyl amino acids?
Give the name of aromatic amino acids?

This compound is derived from which amino acid?
OH

HowpnE

HO

CH,
CH,”  “NH,+

Dopamine

a) Tyrosine b) Histidine
c) Tryptophan d) Leucine

5. The compound in the figure is an intermediate in the metabolism of which amino acid?
NH,

L-Kynurenine
6.
a) Tyrosine b) Histidine
¢) Tryptophan d) Phenylalanine

6. The amino acid given in the diagram can be is best suited to which of the following description?
H

C2
/ \
Ko CH

H

a) Answer Ninhydrin test with purple coloured complex
b) Alpha amino acid with polar side chain

c¢) Nonpolar imino acid

d) Aromatic essential amino acid

7. The compound marked X, that contribute to the Nitrogen in the given ring
structure is



Respiratory CO,

Glycine
X "4
C
S
| 8C
Cz\ 4c \9/ ‘5\ 10
- N3 = N N°, N -Methenyl
N -Formyl- N H tetrahydrofolate

tetrahydrofolate '\/v

Amide nitrogen of glutamine

a) Asparagine b) *Aspartate
¢) Glutamate d) Serine

8. Clinical case study: A newborn becomes progressively lethargic after feeding and increases his
respiratory rate. He becomes virtually comatose, responding only to painful stimuli, and exhibits
mild respiratory alkalosis. Suspicion of a urea cycle disorder is aroused and evaluation of serum
amino acid levels is initiated. In the presence of hyperammonemia, production of which of the
following amino acids is always increased?

a) Glycine b) Arginine
¢) Proline d) Histidine e) Glutamine

9. Identify the separatory technique of protein given in the picture?

= s e =9 "~ =
’k"_',/ \vﬂ/

Ll

A B C

a) Size Exclusion Chromatography b) Affinity Chromatography
c) lon Exchange Chromatography d) High Pressure Liquid Chromatography



10. All the following description about the given technique is true except:

Sample Accelgrator plates
probe

& Electro-

[ | magnet
Variable |
power o®o : -
oy v Detector
L ]
Vacuum pump
Detector
output ’ ’ |
—\oltage—»

a) Help to sequence the polypeptide

b) Gold standard screening method of metabolic disorders

c) Differentiate biological compounds based on mass to charge ratio

d) Can also be used to study the secondary and tertiary structures of Proteins.

Classification of proteins.
Questions:

Now are proteins classified?

Which amino acid has maximum buffering capacity at physiological pH?
What is pseudopeptide?

What are the of isoelectric point?

What does tertiary structure of protein mean? Characterize the bonds stabilizing the tertiary
structure.
6. Which of the following bonds are not involved in tertiary type of protein structure?

a) Disulfide bond

b) Hydrogen bonding

¢) Salt bridges

d) *Hydrophilic interactions

akrowpneE

7. The second and final enzymatic step in the reaction pathway shown is most correctly described

as:
a) Amination ¢) Transamination
b) Aminotrasfer d) Amidation

*e) Oxidative deamination



NH;
|
C=0 oo

| |
CH; CHa NAD* NADH + H* END

) e — I B - PRODUCT
CH» HaC NHy* CH; H,O NHq*

| |

CH-NH:* CH-NHy*

| |

OO0 COOr

8. Clinical case study: A 36-year-old woman reported with a dull pain in the left flank which was
radiating towards left leg. She reports fever and inability to pass urine for the last few days.
Similar history of illness was reported in the last 6 months. She was anemic and abdomen was
tender. Routine urinalysis revealed presence of RBC, pus cells, WBC casts, characteristic
hexagonal crystals and amino acids. What is the probable cause? What is the pathogenesis of the
condition?

9. Clinical case study: An adolescent gril presents with subluxation of lens and mental retardation.
On examination, she is tall and thin with elongated limbs. Mild scoliosis was present with pectus
excavatum and genu valgum. One of her sisters had similar complaints. What is the likely
disorder? What is the basis of the disease?

Question’s current control Ne2
(time — 20 min)

Basic questions to prepare for tests and situational tasks:

I1. Structure and function of nucleic acids. Biosynthesis of nucleic acids and protein. Molecular
biology

1. DNA: composition, structure, cell localization, biological role. Denaturation and hybridization of
nucleic acids.

2. RNA: types, composition, structures, cell localization, biological role.

3. Nucleoproteins: role of protein in higher structural organization of nucleic acids. Structure of
chromatin.

4. Biosynthesis of DNA in eukaryotic cells: scheme, enzymes, regulation.

5. Reverse transcription, biological role.

6. Biosynthesis of RNA in eukaryotic cells: steps, enzymes. Regulation of transcription. Processing of
RNA.

7. The genetic code: its characteristic features.

8. Activation of amino acids. Adaptor function of tRNA. Formation and structure of aminoacyl-tRNA.
9. Structure of eukaryotic ribosomes, their function in protein synthesis.

10. Biosynthesis of protein in eukaryotic cells: steps, scheme. Posttranslational processing of proteins.
11. Regulation of protein synthesis. Antibiotics as inhibitors of protein synthesis.

12. DNA fingerprint.

13. Polymerase chain reaction: stages and practical applications.

14. The blot-analysis of DNA and RNA. Western blot analysis.

15. Sequencing of DNA by the Sanger’s me



2. Structure and function of nucleic acids. Nucleotides. Chemistry and metabolism (purines
and pyrimidine’s).
Questions:
What is a nucleotide?
What is a nucleoside?
What is the bases present in nucleotides?
Which amino acid is required for both purine and pyrimidine synthesis?
Glycine donates what part of the purine ring?
The compound marked X, that contribute to the Nitrogen in the given ring structure is

ocoukrwhE

Respiratory CO, Give
ycine

R
8
C2\ 4cH.9 % 1
5 AN AN N N, N O-Methenyl
N -Formyl- N H tetrahydrofolate

tetrahydrofolate \/

Amide nitrogen of glutamine
a) Asparagine C) asparatate
b) Glutamine d) Serine

7. The complex in the diagram specifically binds to binds to which regions of DNA?

RNA transcript

3!
5'
'.
)\ 5
| 3
RNAP complex
a). Enhancers b). Promotors
c). Introns d). Exons

8. Which of the following is not true about the complex?



/ Histone octamer

C - Histone J)DNA
H1
a). Have beads on string appearance b). DNA complexed with histone octamer
c). DNA is wound in right handed direction d). Has 146 bp in the DNA helix that wound on the

histone octamer

9. Clinical case study: A 4-year- old boy presented wich hypotonia, developmental delay, irritably and
self mutilating behavior. On examination, there was testicular atrophy and hematuria. The serum uric
acid level was 10.0 mg/dL. What is the likely diagnosis? What is the biochemical basis of the condition?
(Lesch-Nyhan syndrome)

10. Clinical case study: A 4-year- old girl presented wich megaloblastic anemia and failure to thrive.
Obstetric history was uneventful. Anemia was present, which did not improve despite blood
transfusions. There was no response to Bi», folate and pyridoxine therapy. Urianalysis revealed presence
of crystalline sediment, which was identified to be orotic acid. Very high levels of orotate (above 1.0
g/day, normal being < 1.4 mg/day) were excreted. Enzyme assays were done and showed deficiency of
orotate phosphoribosyl transferase (OPRTase). What is the likely condition? What is the pathogenesis
of the findings)? (orotic aciduria)



NogakownpE

10.
11.
12.
13.
14.
15.

16.
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FRONTIER CONTROL (FC) Nel
(Modul Nel)

Questions for the module Nel.
I Proteins and aminoacids:
Function of proteins.
Classification of amino acids.
Properties of amino acids: physical and chemical properties.
Non-standard amino acids.
Amino acids useful as drugs.
Structure of proteins: primary, secondary, tertiary, quaternary.
Peptide bonds, hydrogen bonds, disulfide bonds, covalent, non covalent, hydropholic bonds, electrostatic
bonds.
Properties of proteins.
Denaturation: adents, characteristics of denaturation.
Classification of proteins
Functional classification of proteins.
Protein classification based on chemical nature and solubility.
Globular proteins: albumins, globulins, glutelins, proamines, histones, clobins, protamines, lectins.
Fibrous proteins: collagens, elactins, keratins.
Conjugated proteins: nucleoproteins, glycoprotens, lipoproteins, phosphproteins, chromoproteins,
metalloproteins.
Biologically important peptides.

Metabolism of nucleotides

Biosynthesis of purine ribonucleotides

Inhibitors of purine ribonucleotides

Synthesis of AMP and GMP from IMP.

Formation of purine ribonucleotide diphosphate and triphosphates
Salvage pathway for purines.

Regulation of purine nucleotide biosynthesis.

Degradation of purine ribonucleotides.

Disorders of purine metabolism: hypericemia and gout
Lesch-Hyhan syndrome.

. Biosynthesis of purmidine ribonucleotides

. Regulation of purmidine nucleotide biosynthesis.
. Degradation of purmidine ribonucleotides.

. Disorders of purmidine metabolism

1. Enzymes.

Nomenclature and classification of enzymes.
Chemical nature and properties of enzymes.
Factors affecting enzyme activity.
Concentration of enzyme.

Concentration of substrate (Michalis-Menten constant, Lineweaver-Burk double reciprocal plot).
Effect of temperature.

Effect of pH.

Effect of product concentration.

Effect of activators.

Effect of time.



11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

=

10.

11.

12.

13.

14.

ook wdE

Effect of light and radiation.

Active site.

Enzyme inhibition: reversible inhibition, irreversible inhibition.
Allosteric inhibition.

Enzyme specificity.

Coenzymes ( coenzymes of B-complex vitamins, non-vitamin coenzymes).
Mechanism of enzyme action.

Mechanism of enzyme catalysis.

Thermodynamics of enzymatic reactions.

Regylation of enzyme activity in the living system.

Isoenzymes (LDH,CPK).

I11. Vitamins.

Classification of vitamins.

Vitamin A (chemistry, absorption, transport and mobilization), biochemical functions, vitamin A
deficiency, hypervitaminosis A.

Vitamin D (chemistry, absorption, transport and mobilization), metabolism and biochemical functions,
vitamin D deficiency, hypervitaminosis D.

Vitamin E (chemistry, absorption, transport and mobilization), biochemical functions, vitamin E
deficiency, toxicity of vitamin E.

Vitamin K (chemistry, absorption, transport and mobilization), biochemical functions, vitamin K
deficiency, antagonists of vitamin K.

Vitamin C (ascorbic acid), chemistry, biosynthesis and metabolism, biological functions, deficiency
symptoms.

Thiamine (vitamin By). Chemistry, biological functions, recommended dietary allowance, deficiency
symptoms.

Riboflavin (vitamin Bz). Chemistry, coenzymes, biological functions, recommended dietary allowance,
deficiency symptoms.

Niacin (vitamin Bs) — Chemistry and synthesis of coenzymes. Biological functions, recommended
dietary allowance, deficiency symptoms.

Pyridoxine (vitamin Bs) - Chemistry and synthesis of coenzymes. Biological functions, recommended
dietary allowance, deficiency symptoms.

Biotin - Chemistry and synthesis of coenzymes. Biological functions, recommended dietary allowance,
deficiency symptoms.

Pantothenic acid - Chemistry and synthesis of coenzymes. Biological functions, recommended dietary
allowance, deficiency symptoms.

Folic acid- Chemistry and synthesis of coenzymes. Biological functions, recommended dietary
allowance, deficiency symptoms.

Cobalamin - Chemistry and synthesis of coenzymes. Biological functions, recommended dietary
allowance, deficiency symptoms.

IV. Vitamin like compounds
Choline- biochemical functions.
Inositol

Lipoic acid.

Para aminobensoic acid.
Bioflavonoids.

Antivitamins.



FRONTIER CONTROL (FC) Ne2
(Modul Ne2)

Questions for the module Ne2.
Hormones
1. Classification of hormones

a) Based on the chemical nature
b) Based on the mechanism of action
¢) Mechanism of action of | normohes
d) Mechanism of action of | normohes
2. Hypothalamic and pituitary hormones
3. Hypothalamic hormones
a) Thyrotropin-releasing hormone —-TRH
b) Corticotropin-releasing hormone —-CRH
c) Gonadotropin--releasing hormone -GnRH
d) Growth hormone--releasing hormone —-GRH
e) Growth hormone-releasing-inhibiting hormone — GRIH
f) Prolactin - releasing-inhibiting hormone — PRIH
4. Anterior pituitary hormones
a) The growth hormone-prolactin group
b) The glycoprotein hormohes
c) The pro-opiomelanocortin (POMC) peptide family
5. Posterior pituitary hormones
a) Oxitocin
b) Antidiretic hormone (ADH)
Thyroid hormone (T3, T4)
Hormones of adrenal cortex
Hormones of adrenal medulla
Hormones of gonads: Androgens, estrogens
10 Gastrointestinal (or GUT) hormones

© o N

Metabolism of carbohydrates

1. Major pathways of carbohydrate metabolism

2. Metabolism of carbohydrates. Glycogenolysis.

3. Gluconeogenesis. Importance of gluconeogenesis. Reactions of gluconeogenesis.
Gluconeogenesis from amino acids. Gluconeogenesis from glycerol. Gluconeogenesis from
propionate. Gluconeogenesis from lactate. Clucose-alanine cycle.

4. Glycolysis (Embden-Meyernot pathway): the oxidation og glucose to pyruvate and lactate.

5. Conversion of pyruvate to acetyl- CoA.

6. Citric acid cycle.

7. Uronic acid pathway. Metabolism of galactose.

8. Disorders of galactose metabolism.

9. Glycogenolysis. Action of glycogen phosphorylase. Action of debranching enzyme. Formation
of glucose-6-phosphate

10. Inhibitors of Krebs cycle. Regulation of citric acid cycle.

11. Dlyconeogenesis.

12. Metabolism of fructose.

13. Synthesis of ATP.

14. Components and reaction of the electron transport chain.

15. Uronic acid pathway. Metabolism of galactose.

16. Hexose monophosphate snunt



17. Cori's cycle

18. Regulation of glycogen

19. Biological oxidation and electron transport chain
20. Enzymes and coenzymes

21. Organization of electron transport chain

Ticket Nel
1. Write of the structure amino acids alanine, valine, histidine and threonine. Create dipeptide of
leucine and cysteine.
2. Secondry structure of protein, a-Helix and B-Plated sheet.
3. Functional classification of proteins.
4. Metabolism of phenylalanine and tyrosine.

H20

@CHz -CH -COO~
I+

NH3
phenylalanine

Y
D

tetrahydro-

: . dihydro-
biopterin

biopterin

+
NADP NADPH + H

Ticket Ne2
1. Write of the structure amino acids asparagine, lysine, methionine and glutamate. Create tripeptide
from valine, phenylalanine and serine.
2. Nomenclature and classification of proteins.
3. Fibrous proteins: collagens, elactins, keratins.

Ticket Ne3
1. Write of the structure amino acids phenylalanine, glutamine, lysine and glycine. Create dipeptide of
threonine and methionine.
2. Nomenclature classification of nucleotides.
3. Conjugated proteins: nucleoproteins, glycoprotens, lipoproteins, phosphproteins, chromoproteins,
metalloproteins.

Ticket Ne4
1. Write of the structure amino acids tyrosine, proline, histidine and isoleucine. Create tripeptide
alanine, and methionine cerina.
2. Protein classification based on chemical nature and solubility.

Ticket Ne5
1. Write of the structure amino acids alanine, valine, threonine, and histidine. Create dipeptide of
tyrosine and lysine.
2. The tertiary structure of the protein. Bohds of tertiary structure.
3. Chromoproteins.

Ticket Ne6



1. Write of the structure amino acids asparagine, lysine, methionine, and glutamate. Create from the
tripeptide leucine, glycine and tryptophan.

2. Properties of amino acids: physical and chemical properties.

5. Structure of AMP, GMP, TMP, CMP etc.

Ticket Ne7
1. Write of the structure amino acids phenylalanine, glutamine, lysine and glycine. Create dipeptide
from valine and threonine.
2. Biosynthesis of purine ribonucleotides

Ticket Ne8
1. Write of the structure amino acids asparagine, lysine, methionine and glutamate. Create tripeptide of
isoleucine, cysteine and tyrosine.
2. Globular proteins: albumins, globulins, glutelins, proamines, histones, clobins, protamines, lectins.
3. Metalloproteins. The structure and function.

Ticket Ne9
1. Write of the structure amino acids asparagine, lysine, methionine, and glutamate. Create tripeptide of
isoleucine, cysteine and tyrosine.
2. Protein classification based on chemical nature and solubility.
3. Write of the structure amino acids alanine, valine, histidine and threonine. Create dipeptide of leucine
and phenylalanine.

Ticket Ne10
1. Write of the structure amino acids asparagine, lysine, methionine, and glutamate. Create from the
tripeptide leucine, glycine and tryptophan.
2. Fibrous proteins: collagens, elactins, keratins.
3.

Ticket Nel12
1. Write of the structure amino acids asparagine, lysine, methionine, and glutamate. Create from the
tripeptide leucine, glycine and tryptophan.
2. Regylation of enzyme activity in the living system.
3. Degradation of purine ribonucleotides.

Ticket Nel3
1. Write of the structure amino acids phenylalanine, glutamine, lysine and glycine. Create dipeptide
from valine and threonine.
2. Disorders of purine metabolism: hypericemia and gout
3. Conjugated proteins: nucleoproteins, glycoprotein’s, lipoproteins, phosphproteins, chromoproteins,
metalloproteins.

Ticket Ne14
1. Write of the structure amino acids asparagine, lysine, methionine and glutamate. Create tripeptide
from valine, phenylalanine and serine.
2.
3. Peptide bonds, hydrogen bonds, disulfide bonds, covalent, non covalent, hydropholic bonds,
electrostatic bonds.
4. Biosynthesis of purmidine ribonucleotides

Ticket Nel5



1. Pyridoxine (vitamin Bsg) - Chemistry and synthesis of coenzymes. Biological functions, recommended
dietary allowance, deficiency symptoms.
2. Denaturation: adents, characteristics of denaturation.

Ticket Nel6
1. Write of the structure amino acids alanine, valine, histidine and threonine. Create dipeptide of leucine
and phenylalanine.
2. Simple proteins albumin and globulins. Structure and function.
3. Isoenzymes of lactate dehydrodenase (LDH).

Ticket Nel8
1. Write of the structure amino acids asparagine, lysine, methionine and glutamate. Create tripeptide of
isoleucine, cysteine and tyrosine.
2. Lipoproteins. Classification, structure and biological functions.
3. Write of the structure amino acids phenylalanine, glutamine, lysine and glycine. Create dipeptide
from valine and threonine.

Ticket Nel
1. Call this reaction the starting material:
H-Cc=0
ATP ADP Hc::OH
- d; HOCH
' hexokinase H(|:OH
HéOH

| 2-
CH2 - OPOS3

2. Clinical case study: A patient presented with acute chest pain of half hour duration. The
biochemical analysis reports are as follows: blood Glucose -350 mg%, serum cholesterol -288
mg%, AST — 55 U/L. CPK and LDH were elevated. Give your provisional diagnosis. What are
the other markers which can be estimated in this case?

(Answer 1: Myocardial infarction, CK isoenzymes, Cardiac troponins, myoglobin)

3. Features of the chemical composition of living organisms: organic and bioorganic compounds.

4. Vitamins, vitamin-like substances - features of their structure, properties, biological significance

Ticket Ne2
1. By this response belongs to which phase of metabolism?
COOH COCH
H-:C-OPoé' H20 H-c::l-OPo§'
CH20H CH2

2. Concepts: metabolites, substrates, products, intermediate metabolites, xenobiotics.
3. The main sources of organic and inorganic substances in the body, the routes of their entry and
removal from the body.

4. Clinical case study: A 40-year- old obese female presents to the emergency center with complaints
of worsening nausea, vomiting and abdominal pain. Her pain is located in the midepigastric area
and right upper quadrant. Her pain is presently constant and sharp in nature but previously was
intermittent and cramping only after eating “geasy” foods. on examination, she has a temperature of
37,8 ° C with otherwise normal vital signs. She has significant mid-epigastric and rignt upper
guanrant tenderness. Some guarding is present. Her abdomen is otherwise soft with no distention



and active bowel sounds. Liver function tests were abnormal, total leukocyte count and serum
amylase level were raised. Ultrasound of the gallbladder revealed numerous gallstones and a
thickening of the gallbladder wall. What is the most likely diagnosis? What is the role amylase in

digestion?

Ticket Ne3

1. Gluconeogenesis from glycerol. Gluconeogenesis from propionate. Gluconeogenesis from
lactate. Clucose-alanine cycle.

2. It belongs to the reaction to what stage of metabolism?

_
CO2
TPP, FAD ?OO
CH2
A oz
NAD e
NADH c”'s- KoA
+ HS - KoA

3. Vitamin Bs , chemistry, biochemical functions, recommended dietary allowance (RDA),
biochemical changes in Be deficiency;

4. Clinical case 1. A 59- year-old male is brougunt to the emergency department after a family
member found him extremely confuced and didorrient, with an unsteady gait. The patient has
been known in the past to be a heavy drinker. He has no known medical problems. On
examination, he is afebrile with a normal blood pressure. He is extremely disoriented and
agitated. Horizontal rapid eye movement oh lateral gaze is noted bilaterarally. His gait is very
unsteady. The urine drug screen was nedative and he had a positive blood alconol level. The
emergency room physician adminisresters thiamine. What is the most likely diagnosis?

(Answer: Wernicke-Korsakoff syndrome (thiamine
deficiency) often associated with chronic alcoholics.)
Ticket Ne5

1. Metabolism of carbohydrates. Glycogenolysis.

2. Vitamin C, chemistry, biochemical functions, recommended dietary allowance (RDA),
biochemical changes in C deficiency;

3. Energetics of oxidative phosphorylation. Mechanism of oxidative phosphorylation.

4. What are the starting material of the reaction.

CO0" +
I HADH
CH2 HAD
" -
H-C-CO0"
[ -CO2 ?
CH-OH
|
COO
Ticket Ned

1. Components and reactions of the electron transport chain. Nicotinamide nucleotides.
2. Citric acid cycle.
3. Non-oxidative phase.



HO-C-H
¢=0

H-C-OH

H-C-OH

|
CH2-0-P
ribulose-5-phosphate

2 ?

4. Vitamin By, chemistry, biochemical functions, recommended dietary allowance (RDA),
biochemical changes in Bg deficiency;

Ticket Ne6
1.Components and reactions of the electron transport chain. Flaloproteins.

CH2 - COOH
(|;|-|2-coo|.| +FAD sussinate dehy drogenase

2. Vitamin Bi, chemistry, biochemical functions, recommended dietary allowance (RDA),
biochemical changes in B1. deficiency;
3. Reactions of the pathway. Oxidative phase:

+
HO - |CH\ NADPH + H
+
I
HO-C-H (@) —_— = ?
| gly cose-6-phosphate )
H-C-0OH dehydrogenase
I
b |
CH2-0O-P

glycose - 6 - phosphate
4. Vitamin A, absorption, transport and mobilization, biochemical functions, vitamin A
deficiency;

Ticket Ne7
1. Glycogenolysis. Action of glycogen phosphorylase. Action of debranching enzyme. Formation of
glucose-6-phosphate

2. Vitamin D, metabolism and biochemical functions, vitamin D deficiency;
3. Call a chemical compound represented by the following:



4. Metabolism of fructose.

Ticket Ne8
1. Check the summary description of anaerobic glycolysis

a) C6H1206 + 2ADP + 2H3PO4— 2C2H50H + 2CO2 + 2H20+ 2 ATP

b) C6H1206 + 2ADP + 2 H3PO4 —— 2CH3CH(OH)COOH + 2H0 + 2ATP
¢) 6CO2 + 6 H20 — C6H1206 + 602
d) CéH1206 + ATP —  glucose-6-p + ADP + HO

2. Vitamin E, metabolism and biochemical functions, vitamin D deficiency;
3. Inhibitors of Krebs cycle. Regulation of citric acid cycle.

Ticket Ne9

1. To this reaction belongs to block metabolism?

COOH
O COOH Cl:Hz
%—SJNA-+#:O ——+HO—#—COOH
CHs3 CH2 CH2
COOH COOH

no

Metabolism of fructose.
3. Vitamin K, metabolism and biochemical functions, vitamin D deficiency;

Ticket Nel0

1. Regulation of glycogenesis and glycogenolysis (allosteric, hormonal, influence of calcium).
2. Call this reaction the starting material:

H-Cc=0
ATP ADP Hc::OH

- d; HOCH
' hexokinase HEOH
HCOM

2_
CH2 - OPO3

3. Vitamin  Bs, chemistry, biochemical functions, recommended dietary allowance (RDA),
biochemical changes in Bs deficiency;



N -

>

Ticket Nell
1. Transport of relucing equivalent —shuttle patrways: glycerol-phosphate shuttle and malate
aspartate shulttle.
2. Gluconeogenesis from amino acids, Gluconeogenesis from glycerol, Gluconeogenesis from
propionate, Gluconeogenesis from lactate (Cori cycle).
3. It belongs to the reaction to what stage of metabolism?

—_
Coz

TPP, FAD ?OO

CH2

> |
A‘-I..k\ CH2
NAD I/o
NADH c”Zs- KoA
+ HS - KoA

4. Vitamin Bs, chemistry, biochemical functions, recommended dietary allowance (RDA),
biochemical changes in Bz deficiency;

Ticket Nel2

Alcohol inhibits gluconeogenesis. Glyconeogenesis from fat?
2. By this response belongs to which phase of metabolism?

=

COOH COOH
I 2- . | -
H-C-0POs “HO G- opo?
CH20H gHz

3. Vitamin  B», chemistry, biochemical functions, recommended dietary allowance (RDA),
biochemical changes in Bz deficiency;

Ticket Nel3
. Synthesis of ATP.
To this reaction belongs to block metabolism?
COOH

o C|OOH (l;HZ
Il |
C-S-CoA +c|:o —»HO—(ll—COOH
éHs CH2 cH2

éOOH COOH

. Vitamin  C, chemistry, biochemical functions, recommended dietary allowance (RDA),
biochemical changes in C deficiency;
By this response belongs to which phase of metabolism?

COOH COOH

| 7a ]
H'|C'OP03 +H20 — |- ¢ - 0P
|
CH20H Eho



Ticket Nel4
1. By this response belongs to which phase of metabolism?

COOH

| - COOH
H'?'OPOE,, + H20 —>H-|c-opo§'
|
CH20H CH2
2. What is the allosteric inhibition of enzymes?
3. Uronic acid pathway. Metabolism of galactose.
Ticket Nel5
1. To this reaction belongs to block metabolism?
COOH
O| CllOOH C|:H2
I |
C-S-CoA +c|:o —»HO—(ll—COOH
(|:H3 CH2 CH2
COOH COOH

2. Glycolysis. Reaction of glycolysis.

GTP COO~
GDP |
(|3H2
? (|)H2
COO”

3. Glycogenesis and glycogenolysis.

Ticket Nel6
1. Non-oxidative phase.

HO-C-H

¢=0
H-Cll-OH
H-Cli—OH

I
CH2-0-P
ribulose-5-phosphate

’ ?

2. Uronic acid pathway. Metabolism of galactose.



