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Variacijas genos, kas kodé zalu metabolizéjoSus enzimus, zalu
receptorus un zalu transportproteinus ir saistita ar

Farmakogenomika ir farmakologijas un genétikas starpzinatne,
kas péta, ka individa iedzimtas génu variacijas ietekmeé organisma
reakciju uz medikamentiem.

Farmakogeneétikas uzdevums ir piemérotu zalu un devas izvéle
konkrétam pacientam ar mérki:

» sasniegt optimalu terapeitisko efektu;

» izvairities no terapijas neefektivitates;

» samazinat zalu blakusparadibas un toksicitati.

«Pareizas zales pareizam pacientam»



Paslaik vairak neka 250 recepsu medikamentu zalu
anotacijas satur farmakogenétisko informaciju.

Dazi zalu piemeri, kuru lietosanas laika ir paradita
farmakogenétisko testu nozime:

Géns Zales Efekts

TPMT Merkaptopurins Neitropénija

UGT1A1 Irinotekans Neitropénija

CYP2C9/VKORC1 Varfarins Starptautiskais normalizétais koeficients
CYP2D6 Kodeins Zema efektivitate

Antidepresanti Zema efektivitate

O ® ¢ @

standarta palielinata samazinata alternativas
deva deva deva zales



Kapec ta var but laba pieeja?

Zales var but bistamas:
« Daudziem cilvékiem ir nopietnas nevélamas
blakusparadibas;
« Daudziem cilvékiem novéro atskiribas zalu efektivitate;
Zales ir dargas (gan pirkt, gan razot):
* Neefektivas zales ir naudas izskiesana;
« Zalu izstrades laika ir janem vera atbildes reakcijas
mainigums.
Génu variaciju noteikSana var sniegt a priori informaciju:
« Genotips nemainas (iznemot somatiskas mutacijas,

MtDNA heteroplazmiju);
« (Geénu variacijas var noradit uz céloni, nevis tikai uz

simptomul.
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Pirms NATZ2 klinisko efektu izvértésanas ir jaizprot ta
parsteidzosa daudzveidiba: ir zinamas vismaz 88 aléles.
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NAT2 alélu/genotipu izpéte tuberkulozes pacientiem Latvija

Allele SlgnaFure Phenotype Total No Frequency
mutation
NAT2*4 Reference Rapid 33 0.194
NAT2*5 341T>C Slow 52 0.306
NAT2*6 590G>A Slow 66 0.388
NAT2*7 857G>A Slow I 0.041
NAT2*11 481C>T Rapid 3 0.018
NAT2*12 803A>G Rapid 3 0.018
NAT2*13 282C>T Rapid 6 0.035
Total 170 1.00
NAT2 fenotipi: ———————
Journal of Infection and Chemotherapy
Rapid 4 (4.7%)
Intermediate 37 (43.5%) Original article
Slow 44 (BLEY%) s L et e s @
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Figure 1. Graphical representation of the PCR fragment position in the reference genome.
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Figure | Graphical representation of the PCR fragment position in the reference CYP2E| gene. The exons are indicated by green boxes. Names of the seven primer pairs
used to generate the PCR fragments are indicated.



Zalu vielu daudzuma noteiksana asins plazma

Skidruma hromatografijas-tandéma masas spektrometrijas (LC-
MS/MS) metode vienlaicigai pirmas linijas prettuberkulozes zalu

(etambutola, izoniazida, pirazinamida un rifampicina) un to sesu
primaro metabolitu kvantitativai noteiksanai asins plazma.
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Fig. 1. Overlay plot of MRM chromatograms (seventh calibration standard, STD7). The chromatographic separation of the analyte mixture was achieved on BEH C8

column within 5 min. The total run time was extended to 10 min for system equilibration. A — ETB (0.83); B — IZN (1.09); C - IZNAC (1.20); D - ACIZN (1.32); E -
S50HPZ2A (1.71); F — 50HPZA (2.06); G — PZ2A (2.94); H - PZA (3.62); I - IS (4.10); J, L - RIF (4.57, 4.71); K — 25DRIF (4.62)

Journal of Chromatography B

journal homepage: www.elsevi

LC-MS/MS method for simultaneous quantification of the first-line

anti-tuberculosis drugs and six primary metabolites in partient plasma:
Implications for therapeutic drug monitoring
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Aminoglikozidi un ototoksicitate.

Aminoglikozidi: lieto smagu gramnegativu infekciju, jaundzimuso sepses un

multirezistentas tuberkulozes arstesanai.

Ototoksicitate ir labi zinama aminoglikozidu blakusparadiba, un cilvekiem ar noslieci

uz to var rasties neatgriezenisks dzirdes zudums.
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MT-RNR1 géna mutaciju noteikSana

Clinical
Variation meaning Prevalence % (No) in general populations
Latvia Finland Poland USA, lowa USA, Texas
m.1555A>G Pathogenic 0.52 (1/191) 0.12(1/813) 0.4(2/500) 0.23(5/2176) 0.09 (1/1161)
m.1494C>T Pathogenic 0(0/191) 0 (0/813) 0 (0/500) 0.05 (1/2176) -
m.1095T>C Pathogenic 0(0/191) 0 (0/813) 0 (0/500) 0 (0/2176) -

m.961insC(n) Likely benign  2.09 (4/191) 0.6 (3/500) - 0.43 (5/1161)

m.961delTinsC(n) Pathogenic 0 (0/191) 0.4 (2/500) 0.78 (17/2176) 0.6 (7/1161)

m.961T>G Likely benign  2.09 (4/191) - 0.8 (4/500) - 0.52 (6/1161)
m.961T>A Unknown 0.52 (1/191) - 0 (0/500) - -
m.827A>G Pathogenic 1.05 (2/191) - 0.2 (1/500) 0.78(17/2176) -
m.951G>A Likely benign  1.05 (2/191) - 0.4 (2/500) - -

Joumal of Human Genetics

s //S0i 00g/10.1038/510038.-018 0544 6

ARTICLE

The prevalence of mitochondrial mutations associated with
aminoglycoside-induced deafness in ethnic Latvian population: the
appraisal of the evidence
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Ototoksicitates un nefrotoksicitates biezums
MDR-TB terapijas laika

Ototoksicitate konstatéta 16 (34,0 %) pacientiem;
Nefrotoksicitate konstatéta 13 (27,7 %) pacientiem;

Abas blaknes - 3 (6,4 %) pacientiem.

Vairak neka pusei pacientu ar MDR-TB noveéroja blaknes, kas

varétu but saistitas ar amikacina vai kapreomicina lietoSanu (26
no 47 pacientiem, 55,3 %).



Visa mitohondriala genoma sekvencésana

fragment B * mtDNS amplifikacija izmantojot
8.5 kb 2499 c.
PCR, lai iegutu ~ 8,5 kb garus

thuman produktus - A un B fragmentus
et 4 (Fendt et al.)
10837 2669 § * A un B amplikoni tika apvienoti
. _— = un saskelti ultraskanu 200-250
, 4 bp garos fragmentos.
23 : ik ”ug. 37 ° NGS
10672 02" fragment A
8.5 kb

Fendt, L.; Zimmermann, B.; Daniaux, M.; Parson, W. Sequencing
Strategy for the Whole Mitochondrial Genome Resulting in High
Quality Sequences. BMC Genom. 2009, 10, 139. [Cros



No. (%) of

Characteristic Patients No. (%) of Patients with Adverse Events
Total Ototoxicity Nephrotoxicity Both Events
Injectable agent used Amikacin 2 2 (100.0) 2 (100.0) 1 (50.0) 1 (50.0)
Capreomycin 29 14 (48.3) 5(17.2) 10 (34.5) 1(3.4)
Amikacin + capreomycin *** 16 10 (62.5) 9 (56.3) 2 (12.5) 1(6.3)
p value 0.282 0.004 0.222 0.034
. . Yes 5(10.6 5 (100.0 3 (60.0 4 (80.0 2 (40
Renal impairment before NLu 42((89.4)) 21( (50.03 13((31.3; 9 E?_l .4% 1 ((2.4);
treatment p value 0.056 0.320 0.017 0.027
Ototoksicitate bija saistita ar - o ,,
. - . v L . e e i e =0.035
amikacina lietosanu; P bl °© Bl 3°
s e = = § 200 ::: = % 200 ::' = % 200 ":s:.
Nefrotoksicitate galvenokart S} 7 = .
konstatéta TB arstésanas sakuma; = . :. i R - e Vgl s R
. . - . . _ No adverse events  Adverse events B No ototoxicity Ototoxicity C No nephrotoxicity Nephrotoxocity
Ototoksicitate nebija saistita ar
arstésanas ilgumu; e s e ="
Nefrotoksicitate bija saistita ar ol i uhe Pol i NETTE
vecumu; A E T w| ‘ “w -
N efroto ks i C i té te b i ezé k No adverse events  Adverse events E No oto'toxicity Ototo'xicity F No nephrotoxicity Nephro‘toxocity
konstatéta pacientiem, kam bija o
. - - . . Personalized ~
nieru darbibas traucéjumi pirms ey
Article

TB arstésanas;

Pilna mtDNS genoma
sekvencésana neuzradija
mitohondriju saistibu ar blakném.

Assessment of Amikacin- and Capreomycin-Related Adverse
Drug Reactions in Patients with Multidrug-Resistant
Tuberculosis and Exploring the Role of Genetic Factors

Lauma Freimane 12*(, Linda Barkane 30, Agnija Kivrane 1.2, Darja Sadovska 12Q, Viktorija Ulanova 12
and Reniate Ranka 12

Faculty of Pharmacy, Riga Strading University, Dzirciema Street 16, LV-1007 Riga, Latvia

Latvian Biomedical Research and Study Centre, Ratsupites Street 1, k-1, LV-1067 Riga, Latvia
Tuberculosis and Lung Diseases Center, Riga East Clinical University Hospital, LV-1038 Riga, Latvia
Correspondence: lauma.veidemane@biomed.lu.lv



Novecosanas un tuberkuloze

* Multirezistenta tuberkuloze (MDR-TB) ir smaga slimiba, kurai
nepieciesama ilgstosa kimijterapija un kas saistita ar palielinatu
arstésanas neveiksmes un naves iespéjamibu.

* MDR-TB ir paaugstinata oksidativa stresa un iekaisuma stavoklis,
kas varétu but saistits ar novecosanas procesiem.

AGING PROCESS Ce” Vldéjl katra suna ir
i no 103 lidz 10%
mitohondriju
genoma kopijas, lai
gan Sis skaits
| 3 atSkiras atkariba no
L - ¢% sunas veida un
oooooooooo Mitochondrial DNA
T— attistibas stadijas.

Telomeres shorten with age
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 MDR-TB pacientiem bija samazinats telomeéru garums salidzinot ar
kontroles grupu;

* VirieSiem bija samazinats teloméru garums salidzinot ar sievietem;

« MDR-TB pacientiem ar normalu kermena masas indeksu bija
garakas teloméras neka tiem pacientiem, kuriem bija
nepietiekams svars.
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M. tuberculosis
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Tuberkulozes zalu farmakogenétika

r

Biomarkieri

Datu integracija

Statistikas un
matematikas modeli

Zalu vielu

farmakokinétika

(5 Adverse drug reactions

Time to sputum-
culture conversion

Treatment outcome

Patient- and disease-related
factors

-

Pharmacogene/SNP
analysis

2 6 4;45;253

Mitochondrial genome/

copy number analysis
N |

Inflammation biomarkers/
Immune function analysis

P E———

(-
LC-MS/MS analysis

of drugs and metabolites
Pharmacokinetic
profiling




y o
2 W
«w 0 P 7/'
I J
| ‘

)

Farmakogenomikas pétijumi dazadas medicinas nozarés;
Farmakogenomikas biomarkieru funkcionalais
raksturojums, izmantojot sunu linijas un dzivnieku
modelus;

Bioinformatiska datu analize un datu modelésana;
Kliniskie un translacijas pétijumi, kas ietver
farmakogenétikas biomarkieru integrésanu un testésanu
stacionaras un ambulatoras mediciniskas aprupes
konteksta;

Sadarbibas piedavajums:
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RSU Farmakogeneétikas laboratorija veic pétijumus lai noskaidrotu, ka cilveka genoma
variacijas ietekmé reakciju uz zalém un terapijas efektivitati. So pétjjumu galvenais
merkis - noteikt genétisko modeli, kas varétu paredzét konkrétu zalu reakciju noteikta
pacientu grupa un nodrosinat pareizas zales pareiza deva pareizam pacientam.

Pétniecbas virzieni farmakogenomikas un personalizétas medicinas jomas:

Farmakogenomikas pétijumi, lai noskaidrotu zalu metabolizéjoSo enzimu génu variaciju
iespeéjamo saistibu ar arstésanas efektivitati un zalu blakusparadibu attistibu.

Zalu transportproteinu pétijumi saistiba ar zalu efektiem un zalu mijiedarbibu.
Analitisku riku izstrade, tostarp uz Nakosas paaudzes sekvenésSanu-balstitu génu analizes
panelu izstrade.

Arsté$anas efektivitates un zalu efektu biomarkieru identificé$ana, izmantojot vairakas
omikas, tostarp genomikas, transkriptomikas, metabolomikas un proteomikas metodes.
CES2, SLCO1B3, SLCO1B1, AADAC, XDH, ABCB1, NAT2, CYP3A4, CYP2E1, G6PD, GSTM1,
GSTT1, PXR + pilns mtDNS.



