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Casovy rozvrh

Streda 25.10- predstaveni ukolu k praktickym cvicenim 11-12 RCX2

o Patek 27.10. —9:00 lab 1S22, zalozeni testu kli¢ivosti semen a inhibice rustu
kotene hofcice bilé
« Utery 31.10. — 11:00 lab 1822 vyhodnoceni testu kli¢ivosti (po¢itani délek
kotene)
« Ukézka pripravy testu -Dafnie
o Stieda 1.11.
9-10h: 1.skupina — zalozZeni testu inhibice pohyblivosti Daphnia magna lab 1S16, 1S22

. 2.skupina — vyhodnoceni dat experimentu s hoicici u¢ebna RCX1
10-11h: 2.skupina — zalozeni testu inhibice pohyblivosti Daphnia magna lab 1S16,1S22

. 1.skupina — vyhodnoceni dat experimentu s hot¢ici u¢ebna RCX1
«  Ctvrtek 2.11. vyhodnoceni experimentu s Dafnii (po¢itani inhib. jedincil)
* Do 16.11.2023 odevzdani protokolt



Test s horcici

- Kde/kdy: 27.10. D29 lab 1522
* Co pripravit:
° pf‘eéist navod !!! Pied biotestem bude rychly test znalosti!

 vzit plast, prezuvky, nuzky, psaci potieby



Zavislost davka-odpoveéd

-4 M7 4 Invention of the Patch-clamp (1976) allowed single channel recordings
* Naradé drovni

e Molekularni Groven
(receptory, kandly,...)

e Organismalni (odpovéd
ano/ne, kontinualni skala)

e Populacni
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Krivky davka-odpoved

e Davka vyjadfena napr. mg/kg zivé vahy, nebo mgj|l
» Rada dulezitych udaja:
e Prahova hodnota toxicity/davka bez toxickych ucink(
(pro nekarcinogenni ucinky)

e Davka vyvoldvajici plny efekt (napf. 100% toxicitu)

e Je mozné se otravit vodou?

e NadCl~250¢g smrtelna davka

prah? e 10 g kofeinu vyvolava krece a
:8 zvraceni (1 Salek kafe ~ 150 mg
> kofeinu)
2
o
o

davka



Krivky davka-odpoved

® ZpUsob redukce krivky na jediné islo:

e LD,, (stfedni letdlni davka; lethal dose) davka, kterd zabije 50 %
populace v testu

¢ LC, (stfedni letdlni koncentrace; lethal concentration) koncentrace,
ktera zabije 50 % populace v testu

e ED,, (stfedni efektivni davka; effective dose) davka, ktera vyvold 50%
ucinek u pokusného modelu

e EC,, (stfedni efektivni koncentrace; effective concentration)

koncentrace, ktera vyvola 50% ucinek u pokusného modelu



Krivky davka-odpoved

100% LD,, = 50% jedincii
exponovanych dané
koncentraci zemie (expozice

per os) mg/kg
prah?
LC,, = 50% jedinci
exponovanych dané
50% koncentraci zemre (vodni

organismy, expozice
vzduchem)
mg/l nebo mg/m3

% mortalita

Davka LC/LD50 LC/LD100

Prahova davka - prvni vyskyt toxicity, prekonani kapacity organizmu
detoxikovat/opravit poskozeni



Krivky davka-odpoved

Dilezité parametry krivky

» Potence- toxicita/efektivita ve srovnani s jinymi latkami
» Efektivita/maximalni efekt

» Sklon krivky (slope)

» Variabilita -
I Maximum Effect or Efficacy 3
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Normalizace dat

e Normalizovana hodnota
o Skala 0-1 nebo 0-100%

e Indikuje softwaru, kde
cekat horni a dolni
asymptotu krivky davka
odpovéd
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Normalization Formula

(X = X minimum)

(X maximum = X minimum)

X normalized
normalizovana hodnota

X surova data k
normalizaci

X minimum - primeérna
data z kontroly
(solventové, negativni)

X maximum — prameérnd
hodnota dat maximalni
odpovédi referencni
latky ci



1. Zpusob hodnoceni -Linearni regrese

e Prolozeni exponencialniho modelu linearni ¢asti krivky
davka-odpovéd v excelu

e jednoduchy ale nepresny
Vhodny pro odhad EC., u,,hezkych* krivek

Nevhodny pro odhad EC, ¢&i EC, (oblast krivky, ktera se
odchyluje od linearity)

100%

Response

/ log[Dose]



2. Zptisob hodnoceni -probitova
transformace

e Probitova transformace linearizuje kfivku a umoznuje
snazsi odhad EC,,

e jednoduchy ale ne vzdy presny - vychazi z normalniho
rozlozeni citlivosti

* Vhodny pro odhad EC, u ,,hezkych® krivek
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Abbreviation: LoD, limut of detection.

Figure 3. Probit Analysis. These plots illustrate hypothetical experimental results (left hand plot) an
regression analysis to determine the LoD for a molecular measurement procedure by the probit approac
(right hand plot).



Tabulka pro probitovou transformaci

% probit | % probit | %  probit | %  probit | % probit | %  probit

0,2 2,122 |10,0 3,718 |30,0 4,476 |50,0 5,000 [70,0 5,524 90,0 6,282
0,4 2348 | 11,0 3,773 |31,0 4,504 |51,0 5,025 |71,0 5,553 |91,0 6,341
0,6 2488 |12,0 3,825 |32,0 4,532 |52,0 5,050 [72,0 5,583 (92,0 6,405
0,8 2,591 | 13,0 3,874 |33,0 4,560 |53,0 5,075 [73,0 5,613 [93,0 6,476
1,0 2,574 | 14,0 3,920 |34,0 4,588 |54,0 5,100 |74,0 5,643 [ 94,0 6,555
1,2 2,743 | 15,0 3,964 |35,0 4,615 |55,0 5,126 [75,0 5,674 [95,0 6,645
1,4 2803 | 16,0 4,006 |36,0 4,642 |56,0 5,151 [76,0 5,706 95,5 6,695
1,6 2,856 | 17,0 4,046 |37,0 4,668 |57,0 5,176 |77,0 5,739 [96,0 6,751
1,8 2,903 | 18,0 4,085 |38,0 4,695 |58,0 5,202 |78,0 5,772 [96,5 6,812
20 2946 | 19,0 4,122 |39,0 4,722 |59,0 5,228 | 79,0 5,806 |97,0 6,881
2,5 3,040 |20,0 4,158 |[40,0 4,747 |60,0 5,253 | 80,0 5,842 |97.5 6,966
3,0 3,123 |21,0 4,194 [41,0 4,772 | 61,0 5,278 |81,0 5,878 98,0 7,054
3,5 3,188 |22,0 4,228 [42,0 4,798 [ 62,0 5,305 (82,0 5,915 98,2 7,096
4,0 3,249 |23,0 4,261 [43,0 4,824 | 63,0 5,332 | 83,0 5,954 |984 7,144
4,5 3,305 |24,0 4,294 44,0 4,849 |64,0 5,358 | 84,0 5,994 |98.6 7,197
5,0 3,355 25,0 4,326 [45,0 4,874 [ 65,0 5,385 [85,0 6,036 [98.8 7,257
6,0 3,445 |26,0 4,357 [46,0 4900 | 66,0 5,412 [86,0 6,080 [99,0 7,326
7,0 3,524 27,0 4387 [47,0 4925 [67,0 5,440 (87,0 6,126 [99,2 7,409
8,0 3,595 (28,0 4,417 (48,0 4,950 | 68,0 5,468 |88,0 6,175 99,4 7,512
9,0 3,659 29,0 4,447 [49,0 4975 69,0 5,496 (89,0 6,227 99,6 7,652
99,8 7,878




3. Zpusob hodnoceni - Nelinearni regrese

(logit)

e — zahrne celou kfivku davka-odpoved, pokryje i okrajové
Casti, je zpravidla lepsi/spolehlivéjsi, hlavné pokud
pocitame hodnoty blizko okrajovych ¢asti kfivky (EC,,,
EC,, —kde je vétsi pravdépodobnost odchylky od
linearity)

e Ddlezité je, jak podrobné je promérena krivka davka
odpovéd’!

e vice bodu - lepsi regrese

e Jetfeba specializovany nastroj (GraphPad Prism; R; ...) Gr_aphpad

® GraphPad Prism - Prlsm 9

e Dostupna 30 denni zkuSebni verze =

A Prism




GraphPad Prism 5 —odhad EC50

Welcome to GraphPad Prism

GraphPad

'v
Available analyzes

Learn to use Prisp. * Lingar regression

— « Monlinear regression
Open a file * Comelation [Pearson or 5pearma

Crganization of data table

i 5.00 [Trial]. bfezna 1.

» Cubic zpline & LOWESS
* Smoath curee
» Area under curve

Sample data
(®) Start with an empty data table

() ze zample data How iz an =7 table organized? w

Column Choosze a graph

. " Table anly
. Mo graph

Selected graph:  Pointz only
Subcolumns for replicates or emor values

Grouped

Contingency

Survival ]
X error bar: [] Erter ¥ enar values to plot harizontal erar bars

¥: () Enter and plot a single ' value for each point
() Enter replicate values in side-by-zide subcolumns,

and plot | Mean and Errar | | SEM W

Opened project

Recent project
() Enter and plot eror values aready calculated elzewhere

Saved example Enter: | Mean. S0, M bl |

Shared example

| Cancel || Create




GraphPad Prism —odhad EC50

e (Create a new data file

* New Project File

o XY

e Y:Enter 3 replicate values ... (v pripadé triplikatd)
* C(Create

Eraphl’ad Prism —— — — - —— — ‘ =B |

File Edit View Inset Change Arrange Window Help
Frism File Sheet Undo  Clipboard Analysis Change Amange  Draw Virite Text Export Frint  Send LA Help

L}v Q- @& 2 e 0| 6 GE KinE fii L2 S & | [\ va [+ @ \:I:-—' e | S - @ m M
b ke ; — - = : -

2 JEnew -

Enter/import data:
b4 Enter enor values to plot horizontal eror bars
¥: () Enter and plot a single ' value for each paint
@iEnter 3 [2] replicate values in side-by-side subcolumns

() Enter and plot emor values aleady calculated elsewhere

Parts of whole Enter: | Mean, 50, -

g File Use sample data: () Linear reqgression - Compare slopes
() Nonlinear regression -~ One phase exponential decay
() Interpolate unknowns from a linear standard curve
() Enzyme kinetics - Michaelis-Menten
) Corelation
() Enzyme kinetics - Competitive inhibition
() Dosertesponse - % i log(dose]
(@] [Mure sample data sefs...

E @ | —J—— @ wox




GraphPad Prism —odhad EC50

* Vlozime data:

» X — koncentrace testované latky/vzorku (v log formé (log C))

« A, B,... Datov¢ sady (opakovani jsou vedle sebe (triplikaty))-
vlozit normalizovana data

 POZOR popisujte vSechno, aby tomu rozuméli 1 ostatni

:* GraphPad Prism - [Project1:Data 1]
ﬁ.’g File Edit Yiew Insert Change Arrange Window Help

Prisn | File | Sheet |Undo || Clipboard || Analysis || Change || Import |[Draw || ‘Write | Text [ Exp
N S T T = e = g
b b [ 2 36 new ~ ) - | [} G- | =hnalyze X . [F] =3 - -
@ Family T able format: X A B
- Data Tables by koncentrace c datova sada 1 datova sada 2
-|Z] Data1 y x| X A:Y1 A:Y2 A:Y3 B:Y1 B:Y2 BY3
=-@fo 1 |triplikat 1 1 1 2 3
@ Projectinfo 1 2 |triplikat 2 2 1 2 3
|75 Results ——
£183 Graphs 3 |triplikat 3 3 1 2 3
i Data 1 4 |triplikat 4 4 1 2 3
.ﬁ. La}rguts 5 Title
6 |Title P
7 [Tite
8 |Title
9 |Title
ETut T2l ~




GraphPad Prism —odhad EC50
* Analyza:

* XY analyses

e Nonlinear regression (curve fit)

* Log(agonist) vs normalized response

1

m - [Project1:Data 1]

View

i &

Insert  Change

Sheet

j’iv

r x %NEWT

=

t info 1

nda

i) -

Arrange

Clipboard
¥
B G-

T able format:

Y

XY

Window Help

vl

= Analvze

Analysis

3

2

X

koncentrace c

|

X

W] S0 = | N | L] R =

Y
=]

triplikat 1
triplikat 2
triplikat 3
triplikat 4
Title

Title

Title Ly
Title

Title

T2l ~

Analyze Data

Built-in analysis e

Which analyziz’?

= Transform, Hormalze. ..
Tranzfarm
Mormalize
Prune rows
Remove bazeline and column
Tranzpose # and '
= =Y analyses
Monlinear regre
Linear regression
Fit zpline/LWESS
Smooth, differentiate or integr
Area under curve
Creming [Model 1] linear regre
Columm statistics
R ow meanz/totals
Correlation
Column analyses
Grouped analyzes
Contingency table analyses

Parameters: Monlinear Regression

Fit

Compare Constrain “eights  |Initial values  Range  Output

Chooze an equation

=

HEEEEREREREEEEE

Dose-response - Stimulation
loglagonist] va. response
loglagonist] va. response - Yanable slope
loglagonist] v normalized response
logfagaonist] «g. nomalized response -- Yanable slope
Dose-responsé™ Inhibition
Dose-response - Special
Binding - Saturation
Binding - Competitive
Binding - Kinetics
Enzyme kinetics
Exponential
Lines
Polynomial
Gaussian
Sine waves
Classic equations from prior versions of Prizsm

¥ iz not already the log of doze, go back and transform your data.
-The " values of the curve will gofram 0 up to 100,




GraphPad Prism —odhad EC50

=g Family

-| Layouts

& GraphPad Prismn - [Project]:Data 1]
M:File Edit View Insert Change

Prism File
- &

{}THHT

Sheet

CHBR A
x";::"NEWv

Undc

1

i)~

[T_‘| [Ev ||§F'.nalyze }

- Family
B{E Data Tables
@ Data 1
=5 Info

o Project info 1
=5 Results

-5 Floating Motes

Gra

odpovéd’ (%)

{5 Floating Motes 2 Para

1501

-
(=}
<

o
<

-5 Nonlin fit a
datova sada 1

‘ Y

1 |log(agonist) vs. normalized response — Var

2 |Best-fit values

3 LOGECAD -0.01459

4 HILLSLOPE 1.160

5/| Ecs0 0.9670
metry kﬁka 0.03793

8 HILLSLOPE 0.1004

9 |95% Confidence Intervals

10 LOGECAD -0.09501 to 0.06582

11 HILLSLOPE 0.9471 to 1.373

12 ECA0 0.8035 to 1.164

13 |Goodness of Fit

-e~ datova sada 1

0 1
koncentrace log c

Spravné popiste osy a data




GraphPad Prism -NOEC/LOEC

Welcome to GraphPad Prism

= BO0 [Trial), bfezna 12

Available analyses

Learn to use Prism » | tezt [one-zample, paired and unpaired)

« b ann-tahitney
» Wilcoson

Open a file

Sample data

() Use sample data

(®) Start with an empty data table

One-way AHMOVA [followed by Tukey, Dunnett,
Mewman-K.eulz or Bonferroni post tests]
* Fruzkaliwalls
 Column statistics [including normality tests] « Friedman

+ Caorrelation matris

How iz a Column data table organized?

Grouped Choosze a graph

L] '."
1 " A

Contingency b E B HH D_[I_ﬂ " L]

Survival e
A MO | B - . —
':l: " H{Th I | "] -

Opened project Selected graph:  Scatter plot, vertical

Graphing rephcates or error bars
Recent project Plat: baan with SEM o

saved example

Shared example

Cancel |E Create 1




GraphPad Prism -NOEC/LOEC

e Porovnani statisticky vyznamného rozdilu mezi daty

e T-test - porovnani dvou datovych sada

* ANOVA - analyza rozptylu mezi 3 a vice sadami dat

e ! Data musi mit normalni rozloZzeni a homogenni rozptyl napfic daty!

e Pomoci post-hoc testu identifikujeme, mezi kterymi kategoriemi jsou rozdily

l'g File Edit View [Inset Change Arrange Window Help .
Prism File Sheet Undo || Clipboard Analysis Change Impaort || Draw Write T Parameters: OﬂE-WE}f ANOVA (Eﬂd Nonparametrlc) S
N R L
HE-| X 3enew - |- 3 B -E finalyzel B u% @13 AL -
i Choosze test
-5 Family 3 A B < D E F G . . .
£03 Data Tables = Kontrola = = 3 o1 Y Tl Y'ou mag EI«I-.thE[ chcntasnta';a test by':hleckmg the two option boxes, or
T Datat Al Y ¥ ¥ ¥ ¥ v ¥ wou may chooze a test by name below.
-3 Info 1 [ Repeated measures test, Values in sach row represent matched observations.
¢ D Projectinfo 1
H 2 Analyze Data . ' . A .
-3 Resutts 3 [ Monparametric: test. Dor't assume Gaussian distibutions.
B@ Graphs Built-in analysis R N N
. L[E) patat 1 Test name: | One-way analysiz of vanance ~
‘whhich analysis? Analyze which data sets?
i3 Layouts 5
6 = Transform, Normalize... [ &:kantrala Post test
= Transform 81
Normalize MCe2 Test name: | Dunnett: Compare all columng ws. control column ~
8 Prune rows [A0el
[ Remove bazeline and column math E:cd Sigrifica Mo Post Test .
= Transpase ¥ and Y F:c5 g Tukey: Compare all pairs of columns,
= XY analyses Cantral Mewman-Keuls: Compare all pairs of columnz
& Calumn a""’"jl’s‘” ) O BB orferroni: Compare all pairs of columing.
12 Ltests land ronparametic ests] - Bonferani Compare selected pairs of columns.
13 One-w: [and nonparametric) Slgnlflcant Cl
Calumn statistics
14 Frequency distibution Show | 4 T"E"St for
15 ROC Curve
16 Bland-Altrman methad comparizon l]utput
7 Conrelation
Grouped analyses [[] Create a table of descriptive statistics for each column
18 Contingency table analyses
|| 19 Survival analyses
o Simulate and g
Leam Cancel




GraphPad Prism -NOEC/LOEC

Porovnani statisticky vyznamného rozdilu mezi daty

401
1 Tway ANOVA | | | | * *
= T abular rezults 3“ B * ——
y | | | | ° _
1 [Table Analyzed Data 1 =
- 3 20 *
- - o —
3 |One-way analysis of variance 9
4 P value P=0.0001 o
5 | Pvalue summary =
6 | Are means signif. different? (P < 0.05) |Yes
T | Mumber of groups 6
8 F 42 44 T T T T T
9 | R squared 0.9022
10 S° A S - -
11 |ANOVA Table S5 df MS 0&
12 | Treatment (between columns) 7714 5 164.3 N
13 | Residual (within columns) 83.60 23 3.635
14 | Total 855.0 28
15
16 |Dunnett's Multiple Comparison Test Mean Diff.  |g / Significant? P < 0.057 Summary  |95% Cl of diﬂ"\
17 | kontrola vs ¢l -2.800 2_322/ Mo ns -6.062 to 0.4619
18 | kontrola vs c2 -3.600 E_QE“ Yes * -6.862 to -0.3381
19 kantrola vs c3 -10.40 854 Yes i -13.66 to -7.138
20 | kontrola vs cB -11.00 912N, |Yes e 1496 t0 7.738
21 | kontrola vs c5 -14.80 1157 N |Yes e 18.26 10 -11.34
koncentrace
@] NOEC nejvyssi koncentrace s nevyznamnym efektem
Q LOEC nejnizsi koncentrace s vyznamnym efektem




Zkouska inhibice pohyblivosti Daphnia
magna Straus (Cladocera, Crustacea)
Zkouska akutni toxicity

e Kd E/kdy Utery 31.10. — 1514 Ukazka pFipravy testu -Dafnie

e Streda 1.11.

e 9-10h: 1.skupina — zaloZeni testu inhibice pohyblivosti Daphnia magna lab 1516
e 10-11h: 2.skupina — zaloZeni testu inhibice pohyblivosti Daphnia magna lab 1S16

e Co pripravit: precist navod !!!
Zjistit LC50 pro vodni bezobratlé — Diuron CAS 330-54-1
navrhnout koncentracni radu

e vzit plast, preziavky



