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Martin Svejnoha (e-mail: svejnoha.ma@seznam.cz)

1. Houby nerostou jen v lese 10 bodit

Pii feSeni seminare IBIS nezakazujeme vyuziti generativni AI (napt. Chat-
GPT). Veskeré odpovédi, které nam posilas, by ale mély byt psidny Tvymi
slovy a mél bys jim rozumét. Nase plné stanovisko k AI miizes Cist na webu
v sekci Jak Resit.

Houbovei nebo také zivocisné houby (Porifera) jsou zvlastni skupinou jednoduchych
zivocichtu s primarné motskym vyskytem. Narozdil od mnoha podobné ekologicky nevyz-
namnych a lehce obskurnich skupin bezobratlych (jmenujme napiiklad rybomorky, ok-
nozubky, mechovnatce nebo rypecky) je jim vénovéna relativné velkd pozornost i na
sttednich skolach. Bohuzel ne vSechny informace a predstavy o houbovcich byvaji zcela
presné a casto chybi hlubsi souvislosti, bez kterych je biologie obecné tézko pochopitelna.

Cilem této tlohy je ptiblizit vam ekologii houbovcu v kontextu i detailech.

Obrézek 1: Houba rybni¢ni (Spongilla lacustris), kosmopolit severni polokoule.
biolib.cz/cz/image/id166740/

Jesté nez se dostaneme k samotnym houbovcum, predstavme si trochu fylogenetickych
souvislosti. Porifera fadime k bazalnim skupindm velkého taxonu mnohobunéénych Zzivo-
¢ichu zvaného Metazoa. Blizkymi piibuznymi mnohobunéénych Metazoa jsou trubénky
(Choanoflagellatea). Zivi se filtrovanim vody, kterou bi¢ikem vhani do jakéhosi cyto-
plazmatického ,limecku®, potravu pak fagocytuji. Mnohé trubénky vytvaii kolonie a
houbovcum jsou v lecéem podobné, ale nenajdeme u nich jeden zdsadni znak, ktery je
typickou vlastnosti pro vSechny mnohobunécné zivocichy.


mailto:svejnoha.ma@seznam.cz
https://www.ibis.sci.muni.cz/oseminari.php
https://www.ibis.sci.muni.cz/oseminari.php
https://www.biolib.cz/cz/image/id166740/
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. Jaka vlastnost to je? Mozna ti napovi dalsi ¢asti tlohy, zejména podrobnosti o tom, jak

se houbovci zivi. [1 b

Presnd pozice jednotlivych skupin Porifera (znalejsi uz ted tusi, Ze jde tedy o parafyle-
ticky taxon) je nevyjasnéna. Nékteré analyzy dokonce fadi na nejbazalnéjsi pozici uplné
jinou skupinu — zebernatky (Ctenophora). Tak ¢ tak, houbovei predstavuji mimoradné
jednoduché mnohobunééné organismy — nemaji ani zarodecné listy které se uz zebernatek
objevuji. Vétsinu zivocisnych soustav a struktur u zivocisnych hub vibec nenajdeme:
chybi svalové bunky, nervova, dychaci nebo travici soustava, vylucovaci organy ¢i ustni
a Titni otvor. Co vlastné tedy houbovci maji?

Jejich télo je tvofeno z opakujicich se segmentu (modulti). Povrch téla kryje jednovrstevny
epitel tvoren bunkami pinakocyty. Naopak vnitini ¢ast téla vystyla slozeny
z bunék zvanych choanocyty. Mezi témito vrstvami je nebunécnd hmota — (nikoliv
viak casto uvddény mezenchym, ktery je zcela odlisnou strukturou). V této vnitin{ vrstve
najdeme archeocyty (= amébocyty), spongocyty a sklerocyty.

Télo houbovce je tedy vlastné jeden velky a mimotradné ucinny filtracni aparat. Voda do
téla vstupuje drobnymi otvory, neboli , Castecky potravy poté vychytavaji choa-
nocyty, specializované limeckové buiky. Voda z télni dutiny! nazyvané odchézi
vyvrhovacim otvorem,

.V predeslych dvou odstavcich dopln do kazdé mezery vzdy jeden termin. Poté nakresli

jednoduché schéma téla houbovce se vSsemi zminénymi strukturami. 2 b]

Zachycené mikrocastice potravy poté fagocytuji amébocyty a ziviny rozvadi po celém
téle. Amébocyty funguji také jako jakési kmenové bunky, které se mohou diferencovat
v dalsi typy bunék. Propojeni mezi bunkami jsou prekvapivé volna, dokonce je mozné
télo houbovce rozmélnit jemnym sitkem a po néjaké dobé se zase samo slozi (viz odkaz).
shapeoflife.org/video/sponges-time-lapse-sponge-cells-recombining

Télo houbovct vyztuzuje pruzny spongin produkovan spongocyty a také | kostra“ z ruznych
typu jehlic, ty zase tvoii sklerocyty. Jehlice mohou byt z €l z a podle jejich
tvaru délime Porifera do nékolika skupin.

Doplii do prazdnych mist vzorce dvou latek [1 b

V Ceské republice se vsak vyskytuje pouze 6 druhti ze sladkovodnich Demospongia,
vétsina ulohy se proto vztahuje spise k této skupiné. V nasi prirodé ale na tyto zvlastni or-
ganismy narazite spise ztidka, kolonie je totiz tézké odlisit od kdejakého slizu a bihviceho
jesté, co se ve vodach jak tekoucich tak stojatych bézné vyskytuje.

. S &m bychom si mohli houbovce splést? Uved alespon dva piiklady. [1 b]

Rozmnozovani houbovcu je velice rozmanité — najdeme zde jak hermafrodity tak i gono-
choristy. Nejjednodussim zpusobem je rozmnozovani nepohlavni, které muzeme rozdeélit
na vnéjsi a vnitini puceni.

1Je to télni dutina asi tak podobné, jako je télni dutinou dlai, kterou slozime do tvaru misky — jako
pravou télni dutinu bychom mohli oznacit prostory mezi vnitini a vnéjsi vrstvou téla houbovce, tedy
kanélky, kterymi prochazi voda.


https://www.shapeoflife.org/video/sponges-time-lapse-sponge-cells-recombining
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Vnéjsi puceni je vlastné jen rozrustani (predstavme si tfeba skalnik na zahradé vasich
prarodi¢u) — vznikaji tak trsy a kolonie. Vnitini puceni, gemulace, je naopak o néco
komplikovanéjsi. Gemule se tvoti prubéhu celého roku, nejvice ale na podzim. Uplatnuji
se zejména pokud se zhorsuji podminky v prostiedi, napiiklad se blizi zima, jde totiz
o drobné kulovité dtvary schopné dlouhodobé piezivat i promrznuti (coz houby samotné
zahubi). Gemule tvoii shluk ve sponginovém obalu s vrstvou jehlic, zvanych ge-
moskléry. Jehlice muzeme rozdélit do dvou charakteristickych typu, jsou to a

. Jehlice jsou druhoveé specifické, takze podle gemuli relativné snadno (ve formé na-
tivntho preparatu pod béznym svételnym mikroskopem) pozndme, kteréme druhu nélezi,
jen je treba nejprve chemicky rozrusit sponginovy obal.

.V predeslém odstavci dopln do kazdé mezery vzdy jeden termin. [1b]

Zvlastnim typem nepiimého rozmnozovani je rozpad jedincu na mensi ¢asti, které nasledné
regeneruji. U kterych skupin zivocichu se muzeme s timto zpusobem setkat? Uved alespon
dva priklady. A je néco takového mozné i u houbovcu? [1,5 bj

Gemule také predstavuji skvély zpusob, jak se houbovei mohu sitit na velké vzdélenosti.
Jehlice se snadno zachyti napi. na pefi vodnich ptéku, ktefi je roznesou na stovky kilo-
metri.

Jak se tento zpusob sffeni nazyva? Uved alespon dva piiklady jinych skupin rostlin ¢i
zivoc¢ichu (vyjma paraziti), které se takto Sifi. [1,5 bj

Houbovci se ale mohou rozmnozovat také pohlavné. Pohlavni bunky vznikaji nejspise
z archeocytu v mezohylu, spermie se uvolnuji do vody a jsou nasavany do samiciho
jedince, kde dochazi k oplozeni. Vznikd tak larva (parenchymula nebo amfiblastula),
ktera po pfisednuti metamorfuje na morfologicky zcela odlisného dospélce.

Popsali jsme si ekologii a zivotni cyklus sladkovodnich houbovct, nicméné vétsina druhu
zivocisnych hub zije v mofich a to az do hloubek nékolika set metri. Tomu musi byt
samoziejmé také radné adaptovany. Velice zvlastnim ptikladem, kterym uzavieme kapi-
tolu houbovct je Asbestopluma hypogea, druh, ktery ptresel k ponékud zvlastni strategii
ziskavani potravy.

Zjisti o tomto druhu vice informaci a strucné shrn jak a ¢im se zivi. Proc¢ je tento zpusob
v hlubokych morich vyhodnéjsi, nez klasicka filtrace, kterou najdeme u zbytku houbovcu?
[1b]
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Tereza Sustrovd (e-mail: tereza.sustrova@mail.muni.com,)

2. Go get stabbed (Di se bodnout)

A friendly reminder:
Your solution of this task is expected to be written in English.

We all know the feeling. You get out of bed in the morning, stretch and realize you feel
miserable. You wonder why, because yesterday you only drank tea and coffee like a real
scientist, so you don’t have a reason to be sick. Your Ginkgo biloba tea warms you up
nicely, but you still feel horrible. Every joint in your body aches, you vomit, have a fever,
are short of breath whenever you move and your head feels like it will explode. To make
matters worse, you (your girlfriend, sister, mother, roommate) are about to start your
period, so you need to buy some supplies.

You finish the last cup of your brain tea, put on your respirator and head to the store to
get tampons, hoping that soon you will return to your bed with another cup of herbal
brew.

But then — what...? In the sanitary products section, you see “Always”brand sanitary
pads staring back at you. And you remember that this is how you answer your supervisor’s
question “After all this time?”, asking about your interest in research.

1 "' 1
After allithis time?,__

Figure 1: Harry Potter and the Deathly Hallows

So unfortunately your adventure doesn’t end with pads. It’s time to go to the laboratory.
But how to do it? Of course, you’ll run to the pharmacy for some ibuprofen or paraceta-
mol, but let’s be real — it won’t get you up on your feet until tomorrow. So, how do you
figure it out?


mailto:tereza.sustrova@mail.muni.com
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. Let’s assume that your symptoms are specifically fever (specifically 38.4°C), vomiting,
tension headache and hypertension. Suggest a diagnosis and immediate solutions to sup-
press these symptoms. Do not limit yourself to conventional medicine. [1 pt]

It could be the flu or viral gastroenteritis. However, similar symptoms can also be caused
by dehydration, which we will rule out based on the previous text.

One possible solution in classical medicine is to administer antipyretics and antiemetics
intravenously. A possible solution in alternative medicine would be, for example, acu-
puncture or hypnotherapy.

Who is to decide, who is to solve this problem? You walk into the lab
devastated and are still wondering what to do next. You are so lost A’ P
in thought that you don’t even notice your colleague who greets you
enthusiastically. When you don’t answer him, his smile drops and he

tells you pointedly, "Go get stabbed!” And eureka! Acupuncture! It
will help!

. Acupuncture is one of the methods of so-called Traditional Chinese
Medicine. In addition to it, it is based on four other basic methods of ~Figure 2:  Chinese
treatment. What are they? Write for each of the individual treatments symbol for medicine
on what principle it works, both from the perspective of classical
Western medicine and from the perspective of alternative medicine. [1 pt]

These are:

e Phytotherapy — This is the use of herbs, which in Traditional Chinese Medicine are
no different from the use of herbs by Paracelsus. The treatment uses substances
that a given plant contains as a defense against other organisms, nutrition for itself
or others.

e Dietetics — This is the use of food as medicine. In Western medicine, we know
that our diet is important, and it is very appropriate when we eat approximately a
certain number of different macro and micronutrients during the day. However, in
Chinese medicine, it is not so much about prevention, although this is taken into
account, as about a vague boundary between medicine and food. In short, simply
when I see that a patient has symptoms of low blood pressure, I stuff him with a
lot of red meat (and the fact that it is an iron problem is not at all important).

e Tuina — Tuina is a set of massages that in Chinese medicine work on the same princi-
ple as acupuncture, described in other tasks. It involves pressing various acupressure
points. In some cases, Tuina is even considered a part of acupuncture. In Western
medicine, we know that massage is based on the principle of releasing soft tissues.

e Qigong — This is a set of exercises that in Western medicine could be explained
simply as stretching and strengthening exercises that also affect soft tissues. In
Chinese medicine, it is an exercise that is supposed to support the flow of vital
energy "qi”.
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“Wait a minute, I'm a scientist. Why should I bother with alternative methods?””you ask
yourself. Let me tell you something.

s 247

Figure 3: “Let me tell you something” meme

Although some methods may seem fake, unfounded, or even like “alter-
native biomother”to you, which prevents you from focusing on them, k
you may see some solid evidence that our ancestors had good reason

»
for thinking what they thought.
A
3. What is qi energy, on which is acupuncture based? What are its types
for three of them, describe the biological reason why they affect a Figure 4: Qi

person? [1 pt]

What is consciousness? Life? Soul? Energy? None of us can really describe that. In any
case, it is a part of each of us. Qi energy, literally translated as air or breath, expresses
the energy of our body, the strength we have and feel, how we ourselves empirically and
mentally feel, and sometimes it is even an expression of some gods in our body.
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Qi is divided into yin and yang in the organism.

We can also divide it into good (zheng, i.e. everything good in our organism) and bad
(xie). The Xie qi type tries to get into our organism and do evil in it — probably like
pathogens that our ancestors could not see — bacteria or viruses.

But we have three other important types of gi in our body: Yuan qi, which we inherit from
our parents. It is therefore a non-biological analogue of the phenotype that we acquired
in DNA. Gu qi, which we obtain from food and biologically therefore fulfills the function
of our physical well-being — we have enough food, water, a proper ”Western”lifestyle.
The last type is Zhong qi energy, which is a combination of Gu qi and air. Zhong qi
symbolises our health in general. But why the air? Air is traditional medicine equivalent
of mental health. We might have not noticed it, but air and breathing is actually a big
part of mental health. It is no coincidence that the Buddhist ”Ommmmmmmmmm” and
the Christian Lord’s Prayer ensure that a person breathes at the optimal frequency and
deeply enough for calmness so their mental health is getting better during prayers.

In addition to Qi energy, acupuncture is based on the principle of acupressure points. This
is a group of points between which Qi flows and when they are stimulated, individual
problems are solved. Try to find which acupressure points we would have to stimulate to
solve the symptoms in task 1 and biologically justify whether stimulating these particular
points can work. [1 pt]

For example, stimulating the points on the tips of the fingers and the base of the thumb of
the right palm might help. The relationship between acupressure points and the treatment
of given body parts was refuted in a 2014 double-blind study in the journal Nature Cancer,
and stimulating individual points does not work. However, acupuncture has been shown
to be effective for other problems, such as relieving muscle tension, so we can continue
with the task.

But I think you should think about whether acupuncture is good for you. What if it
doesn’t help you? After all, intravenous calcium channel blockers would also not help you
for a fever and would even hurt you. Maybe it would be worth finding out more about
acupuncture, so you don’t injure yourself.

. Is your diagnosis in task 1 one of the indications for acupuncture according to WHO?

If so, imagine that it is not. Is it a problem to undergo acupuncture if you do not have
indications for it? [1 pt]

The diagnosis of influenza, mentioned in the solution to task 1, is included in the WHO
indications. Other diagnoses will be assessed individually.

If you undergo acupuncture without any indication, you would expose yourself “only”to
the risk of contraindications or complications during the process. The method itself is
not dangerous.

Ok, however what about the specific contraindications. Will it hurt YOU? Directly you
— a person sitting now by computer solving IBIS?
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. Try to think of two contraindications that could prevent a patient from going to an
acupuncture session. Justify why this should be the case. [1 pt]

For example, active psychosis or substance abuse due to the threat to oneself and the
doctor. Or pregnancy or ongoing chemotherapy due to major problems with complicati-
ons.

Let’s assume that the method is suitable for you. However, it is important to think about
two relevant things before you throw yourself at the doctor: the method and the doctor
himself. There are a lot of reasons why you want your doctor to have experience with a
method that best suits your needs.

. What are the two most common problems that people suffer from when acupuncture is
performed incorrectly? Explain why these problems can occur with acupuncture and how
to prevent them. [1 pt]

The most common problem is infection, which can be prevented by sterilizing acupoint,
needle and hands of the doctor.

The second most common problem is the pneumothorax, which is produced by the pe-
netration of the needle. The prevention of pneumothorax is the choice of the right place
and the needle angle.

. Find three methods to enhance classical acupuncture by modifying the classical acu-
puncture needle. For each, describe how the enhancement helps the treatment. [1 pt]

These are:

Fire-Needle Acupuncture: In addition to the release of the tension itself, the needle itself
also warms soft tissue, which also has proven effects in pain reduction.

Electroacupuncture: Here are more needles which have a low-frequency electric current
passing through them. The principle of this method is different from other types of electro-
therapy, since if the current was high enough to give a proven effect, the acupoint needle
would break. The principle of electroacupuncture is not yet known, but it is assumed that
it could be a transfer of ions in the direction of currents and thus greater nutrition and
blood flow to the tissue.

Acupuncture Point Injection: This is a method where the acupuncture needle is continu-
ously injecting various substances into the body. The biological effect then depends on
the substance. A special case is acupuncture with bee poison.

Hey, when the doctor comes to it, be careful! Do you even know what he’s doing? And
do you even know what could happen?

. Briefly describe the insertion of a classic acupuncture needle into the triceps surae muscle.
[1 pt]

The acupuncture needle is held between the thumb and the middle finger or as in holding
a pencil.

10
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Subsequently, there is a decision where the right acupoint should be. In our case, it should
be the upper half of the calf, but the exact location is determined so it wouldn‘t interfere
with the tendons, nerves and vessels.

We introduce the needle with a gentle pressure on the acupoint at such an angle so that
we do not go through the muscle nor insert the whole needle to the muscle — almost
perpendicular to the acupoint.

Then we manipulate the needle according to the patient’s feelings.
Lastly we remove the needle with a gentle pull and disinfect the injection site.

Come up with seven complications that can happen to a patient during an acupuncture
session and list solutions for these complications. [1 pt]

For example:
e fainting: classic first aid — breathing monitoring, lifting your feet
e Breaking needles in tissues: pulling the needle with tweezers or surgical solution
e Needle bending in tissue: a gentle pulling in the direction of bending

e blocking needles by surrounding structures in tissue: waiting, release of surrounding
tissue by heat or massage

e Hematoma at the injection site: pressure as in normal venous hematoma,
e injection in the injection site: the patient’s calm, the mild massage of the structures
e Allergic reaction: administration of antihistamines

Uf, well. You survived the acupuncture. It was an intense experience! It is a pity that
you are not feeling any better. I guess you’ll have to rest. So run to sleep!

r' HOW/I'SLEER

IWHENLKN

imgflip.com

—

NI HAVEALLIBIS{TASKS DONE
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Verra HanuSovd (e-mail: verra.hanusova@gmail.com,)

3. Souboj mozku aneb kognice u ¢lovéka a zvirat2o boda

Pojem kognice je odvozen z latinského cogito. Sttedovéky filozof Tom&as Akvinsky cogito
popsal jako schopnost zabyvat se pravdou. V soucasné dobé lze tuto definici chapat snad
jako schopnost vidét a vnimat svét kolem sebe pravdivé — tedy tak, jak je — a dokézat
se mu nejen prizpusobit, ba dokonce mit z tohoto ptizpusobeni i jistou vyhodu! Kdyz se
nad podstatou kognice zamyslime o néco dukladnéji, pravdépodobné narazime na jeden
problém, a sice, zdali je kognice schopnosti vylucné lidskou — jak ji obvykle chapeme —
anebo kognici disponuji i zvitata. Moznd vlivem své lidské jesitnosti zajdeme v této ivaze
dale. Je lidské kognice opravdu neotfesitelné lepsi nez kteréhokoliv jiného druhu za vSech
okolnosti?

Abychom trochu té nasi pychy — ve vsi nadsazce — srazili hned pro zacatek, predstavime si
jeden znamy zvireci druh, ktery nas, lidi, v jisté schopnosti zcela piredci. Nez budete ¢ist
dale, zkuste se zamyslet nad tim, zdali by byl holub podle Vas dobrym lékarem, dejme
tomu histologem. . .

Nize vidis tabulku, ktera znazornuje benigni a maligni histologické preparaty. Zkus si
tabulku dobfe prohlédnout a zamérit se na detekci signalu, kterym je v tomto pripadée
maligni struktura histologického preparatu. Druhy den (pokud budes tlohu délat na
posledni chvili a nebudete stihat, doporucuji si nechat rozestup alespon dvé hodiny. . .)
se k této tloze vrat a rozstithej tabulku na jednotlivé vzorky (jako pexeso). Pokus se
u nastiihanych vzorku urcit, zdali se jedna o maligni, nebo benigni struktury. Sviij proces
hry na histologa vyfot a napiste, kolik vzorku jsi zvladl urcit spravné (ispésnost urcent
vzorkl neovliviuje Tvuj bodovy vysledek z této tlohy.) (2 b]

Benign samples Malignant samples

Obrézek 1: Benigni a maligni histologické prepardty (Levenson et al. 2015)

12
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Z tulohy 1 si snadno muzes spocitat Tvou procentudlni uspésnost rozpoznani histolo-
gickych nalezu. Nyni bych Ti chtéla nabidnout prilezitost porovnat Tvuj vysledek s vy-
sledkem prumérného holuba. Skupina ¢ty holubtu totiz pii takové tloze dosahuje ticty-
hodného vysledku 99% uspésnosti!

. 7 jakého duvodu holub dosahuje v této tloze tak vysoké tspésnosti? Jaka je jeho ,super-
schopnost® a jakou evolu¢ni vyhodu mu nabizi? 2 b]

Holub ma velmi vysokou troven vizualni inteligence a dokaze snadno provést mentalni
rotaci. (Lze uznat i odpovédi typu vysokd prostorova inteligence/orientace v prostoru).
To je pro néj velmi vyhodné pii orientaci zejm. ve méste.

. Ulohy, které jsou zalozené na podobném principu jako je ta vyse, vychazi z teorie detekce
signalu. Tato teorie zkouma, jak rozpoznavame Sum oproti signalu. Pokus se na zakladé
znalosti o procesu detekce signalu doplnit nasledujici tabulku, v niz jsou vynechana zluta

pole. 2 b]
signal
pfitomny nepfitomny
% vidi hit false alarm
S
2 . . correct
o nevidi miss A
a rejection

U teorie detekce signalu jesté chvili zuistaneme. Nejednd se pouze o teoreticky model,
velké vyuziti ma i v praxi.

. 'V jakych oblastech, kromé lékatstvi, jak je zminéno vyse, se muzeme s detekci signalu
setkat. Uved alespon dva priklady. [1 b]

Napriklad radarové systémy, daktyloskopie, kamerové systémy, analyza oc¢itych svédectvi. . .

.V souvislosti s touto teorii se hovoii o dvou typech kognitivnich zkresleni: konzervativni
a liberalni. V ¢em tato kognitivni zkresleni spoc¢ivaji? Znovu si vzpomen na hru na chi-
rurga/histologa v prvni uloze. Je lepsi, pokud mé chirurg v takové situaci konzervativni,
nebo liberdln{ kognitivni zkresleni? Svou odpovéd zduvodni. 2 b]

Konzervativni bias: Lékai je opatrnéjsi a oznacuje nalez za pozitivni pouze pii veétsi
jistoté. Liberalni bias: Lékat je vice naklonén oznacit ndlez za pozitivni i pii nejistoté.
Pokud jde o detekci malignit, vétsinou se povazuje za vyhodnéjsi liberdlni bias, protoze
dusledky falesné negativniho vysledku (nezachyceni rakoviny) jsou casto zavaznéjsi nez
dusledky falesné pozitivniho vysledku (zbyteéné vysetieni nebo biopsie).

13



IBIS o

Interaktivnf Biologicky Seminéf

Sada 4
Pokud pro Tebe argument, ze Té prumérny holub predéi v jisté specifické dloze (tém
z vas, co zvazuji profesni dréhu chirurga, se omlouvam), neni ptilis presvédéivy, mozna
zménis$ nazor v nasledujici podiloze. Podivame se blize argument, jehoz silu muze snad
presvédcive dokladat skutecnost, ze je stary jako samotnd lidska civilizace.

Uz ve filozofickych spisech z obdobi predsokratovské filozofie nalezneme tvahu, ze clovék,
narozdil od zvitat, pouze nereaguje a abreaguje na své okoli, ale také je poznava, posuzuje
a soudi. Nezbytnym predpokladem pro takové jednani je pravé védomi sebe sama. Podle
Platéna je sebevztah podstatou inteligence. Avsak lze védomi, Ze se bytost vztahuje k sobé
sama prisoudit vyluéné ¢lovéku?

. Nez se vydame v prozkoumavani této problematiky déle, pokus se vlastnimi slovy popsat,
jak chapes pojem sebevédomi. Disponuji podle Tebe sebevédomim pouze lidé? [1b]

Uznavam ruznorodé odpovédi resitelu.

Vyvoj elovéka coby druhu je v mnoha ohledech velmi specificky. Lidskd mlad ata jsou ne-
obvykle dlouho zavisla na své matce, nas vyvoj je plny nejen biologickych, ale i socidlnich
milniku.

.V souvislosti s uvédoménim sebe sama se, zejména ve vyvojové psychologii, muzeme
setkat s terminem teorie mysli. Vysvétli, v ¢em tato teorie spociva? V jakém véku se
v prubéhu vyvoje objevuje? [1b]

Teorie mysli spociva v pochopeni intersubjektivity druhych lidi, dité tedy nabyva védomi,
ze ostatni lidé premysli jinak nez ono samo. Po dosazeni tohoto milniku jsou déti schopna
chapat, posuzovat a predvidat chovani druhych. Teorie mysli déti obvykle dosahuji ve
véku 4-5 let, prestoze dany milnik muze byt individualné specificky, trileté déti teorie
mysli jesté obecné schopny nejsou.

K dosazeni urcitych vyvojovych milniku, jako je napiiklad teorie mysli, dochézi v urcitych
vékovych obdobi, nicméné do urcité miry konkrétni doba u toho kterého jedince otédzkou
jeho individualniho vyvoje.

. Zkus se zamyslet nad tim, jak bys u urcitého ditéte otestovali, zdali teorie mysli dosahlo
¢i nikoliv. Rozhlédni se kolem sebe a zapis tTi predmeéty, které vidis. Mas? Vyborné! Nyni
se pokus za vyuziti téchto ti{ pfedmétu (nebo pouze nékterého z nich) navrhnout test,
ktery by spolehlivé provéril, zdali jiz jedinec teorie mysli dosahl ¢i nikoliv. 2 b]

Princip testu spociva s manipulaci s predmétem v situaci, kdy jind osoba neni ptitomna,
ale osoba (dité), jiz testujeme, ano. Pokud dité usoudi, ze osoba, ktera byla neptitomna,
nevi, kde se predmét nachazi, prestoze ono samo bylo svédkem manipulace a vi, kde
se predmét nachéazi, testem proslo. Uznavam variabilni odpovédi fesitelu, které budou
Vv principu spravné.

Zkoumani teorie mysli se vS8ak neomezuje pouze na lidsky druh. Jak uz to tak ve védeckém

svéteé byva, panuje ohledné toho, zdali teorii mysli disponuji pouze lidé, nebo i jind zvitata,
mnoho dohadt a pfi.
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Existuje vsak fada presvédcivych dukazu, které poukazuji na to, ze néktera zvitata teorii
mysli maji! Jaky doklad teorie mysli byl zjistén u sojky zapadni? Napovédou Ti mohou
byt préce z oblasti etologie, napiiklad Emery Claytona (2009). Co si Ty sam/sama myslis
o existenci teorie mysli u zvitat? [1,5 b]

Sojky zapadni ukryvaji potravu tim zpusobem, aby to zadna dalsi sojka nevidéla. Pokud
v prubéhu ukryvani sojka zaznamena, ze ji spattila jina sojka nebo ¢lovék, potravu vy-
hrabe a premisti jinam. Bodové ohodnocen i vlastni pohled fesiteli na pritomnost teorie
mysli u zvitat.

Nage uvazovani o inteligenci ve svété zvifat muzeme nepochybné rozsitit i na bezobratlé
zivocichy. Schopnosti adaptovat se na své prostiedi z evolué¢niho hlediska nepochybné
disponuji, stejné tak jako obratlovci, kterym jsme se zc¢asti uz vénovali.

Housenky predstavuji pro radu ptaku vitanou pochoutku. Podle ¢eho ptaci housenky
v korunach stromu hledaji? Jak na to housenky evoluéné zareagovali? Lisi se néjak me-
chanismus, ktery housenky vyvinuly, u chutnych a nechutnych housenek? Napovédou Ti
miuze byt obrazek nize. [1,5 b]

Jedna se o priklad asociativniho uceni. Housenky béhem zivota oziraji listi, sykorky se
tedy nauci, ze ozrany list znaci pritomnost housenky. Sykorka tak housenku snadno najde
podle ozranych listu. Housenky ziskaji béhem evoluce schopnost ozirat listy tak, aby
nevypadaly ozrané. Tento mechanismus vSak vyvinou pouze chutné housenky, nechutné
housenky k nému nemaji duvod.

Obrézek 2: Leaf Damage (Collins 1983)

Na zavér se vratime zpét k nam, lidem. Prestoze jsme na nékteré schopnosti nasich
zvitecich kolegu kratci, je pravdou, ze coby lidé disponujeme mimoradnou schopnosti lo-
gického a abstraktniho mysleni, planovani a rozhodovani, ktera nas odlisuje od ostatnich
zvitat. Jaka ¢ast mozku, kterou maji lidé oproti jinym druhum podstatné vétsi a kom-
plexnéjsi, je za vyse zminéné schopnosti zodpovédna? [1 b]

Prefrontalni kortex

NiZe naleznes popis a pojmenovani ¢asti vyse popsané struktury. Tvym tikolem je spravné
spojit charakteristiku a nazev. 2 b]
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13. Slozitost a komplexnost lidského mozku jej vSak mimo jiné predurcuje také ke specifickym
klinickym potizim. Jednou z nich je i frontdlni syndrom, ktery u pacientu zpusobuje
neobvyklé, mnohdy obskurni chovéni. V ¢em tento syndrom spociva a jak se projevuje?

[1 D]

Porucha nélady (tupa euforie, moria — VMPFC), porucha exekutivnich funkei (poru-
cha planovani ¢innosti, rozdélené na diléi kroky — DLPFC), porucha kontroly impulst,
desinhibice, familiérni a nevhodné vystupovani, hyperoralita, poruchy chovani (OFC),
porucha pozornosti (ACC), porucha dalsich kognitivnich funkei — syndrom demence
frontalntho typu s prevahou dysexekutivy a poruch chovani. ..
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Jan Mican (e-mail: honzamicann@gmail.com)

4. PRDEL 2 20 bodu

PRDEL neni jen ceské slovo, které md puvod ve vieslovanském *pordéti, pochdzejici
z indoevropského onomatopoického kortene *perd- se stejnym vyznamem. Ve treti sadé
jsme zjistili, Ze sekvence pismen je také sekvence aminokyselin, kterd se skutecné nachdzi
v bilkovinach tvotengch Zivymi organismy. V této uloze se v téchto péti pismenech po-
vrtdme mmnohem hloubéji a zkusime najit, zdali md PRDEL v biologickyjch sekvencich
néjaky vetsi vyznam.

Uloha PRDEL v minulé sadé si kladla za otézku, zdali sekvence PRDEL hraje né&jakou roli
v Zivych organismech. Jednoznacnd odpovéd je ano! Bilkoviny obsahujici tuto sekvenci
maji celou fadu ruznych funkeci. Otazka jakou roli hraje konkrétné sekvence PRDEL
v téchto bilkovindch jsme ale zcela neobjasnili. Pojdme se pomoci bioinformatickych
nastroju dostupnych kazdému online zkusit dopidit vice.

Kdo jiz tesi IBIS delsi dobu, vi, ze by to nebyla tiloha od Honzy Micana, aby v ni nebyl
playlist ¢i pisen. Pro ty, ktefi jesté neslyseli skladbu z predchozi tlohy, je to:

Umbrtka — Pozadi: youtube.com/watch?v=zzqN94TLyLs

Pro ty, co ano, by dalsi pisné s touto tématikou meély prilis poklesly text, radéji tedy
klidné doporué¢im tyto klidné lo-fi beaty:

Lofi playlist by Michelle: youtube.com/watch?v=8{3_UYv9Me8
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Zékladnim predpokladem pokouseni se o vysvétleni role sekvence aminokyselin PRDEL
v proteinovych sekvencich zivych organismu je jeji nalezeni. Pouzijeme k tomu néstroj
NCBI BLAST (Basic Local Alignment Search Tool): blast.ncbi.nlm.nih.gov/Blast.cgi

Proved vyhledévéni sekvence PRDEL pomoci ndstroje NCBI BLAST. Na strance vyber
,Protein BLAST* a v nastaveni algoritmu dole na strance (Algorithm parameters) vyber
délku slova 2. To je nutné pii vyhledavéani proti takto malé sekvenci. Pokud se ti nedaii
najit 25 sekvenci, zvys v ,Algorithm parameters“ parametr ,max target sequences“ —
maximalni pocet nalezenych sekvenci. Oznac kiizkem (levy sloupec) 25 vyhledanych sek-
venci se stejnym/podobnym nazvem (sloupec Description) a klikni na tlacitko ,Multiple
Alignment*“, které je hned nahofe nad seznamem nalezenych sekvenci. To provede mno-
hondsobné sekvenéni piilozeni. Na porovnéni téchto sekvenci se ted zaméifme. Pokud
priloZeni nenalezne vyznamnd prilozeni v nékterych skupindch sekvenci (no significant
alignments found for cluster. .. ), je potfeba vybrat sekvence jiné, napiiklad s jinou funkei.
Sekvenci muze$ v prilozeni snadno najit pomoci policka ,Find:“, které se da pouzit po
pravém kliknuti na jednu ze sekvenci a kliknuti na ,,Set X as anchor“. Shodné aminokyse-
liny s kotevni ,,anchor® sekvenci se pak zobrazuji jako tecky. Zobrazi se pozice zacatku a
konce této sekvence. Na tuto oblast se da v prilozeni priblizit kliknutim a potahnutim od
zacatku do konce, naptiklad od pozice 100 do 150 na ose x prilozeni. Po ukazani kurzorem
na aminokyselinu se zobrazi podrobné statistiky.

¢lej snime azovky prilozeni a posli ho v soub reseni. Prilozeni také stahni
Udélej snimek obrazovky prilozeni a posli ho v souboru teSeni. Prilozeni také stahni
pomoci Download — FASTA alignment, otevii v textovém editoru a zkopiruj na konec
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Celé prilozeni lze stahnout zde?.
Kolik sekvenci bylo tuspésné prilozenych ,Matches“ pro kazdou z péti aminokyselin? [2 b
17,13, 9, 5, a 6 (zdlezi na prilozeni)

V kolika ptipadech je v téchto ostatnich sekvencich pro kazdou z péti aminokyselin me-
zera? 2 b]

5,5, 5,7, 7 (zélezi na prilozeni)

Vyber ¢tyti sekvence, ve kterych se od sebe okoli (v obou smérech) sekvence PRDEL co
nejvice lisi 2 b]

WP_163996512.1, WP _338866145.1, EOM76360.1, KAF5659731.1 (zalezi na prilozeni)

’https://ibis.sci.muni.cz/materialy/2024_04_04_prilozeni.aln
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. Vysvétli jak je mozné, ze kdyz prilozené sekvence obsahuji sekvenci PRDEL, nejsou vzdy
prilozeny tyto sekvence na sebe? [3 b]

Je to tim, ze ostatni sekvence se spolu shoduji i v jinych oblastech nez v sekvenci PRDEL
a to bud pied, nebo za. Motiv PRDEL se poté priloz{ jinam.

Na zakladé predchoziho kolu si jiz mozna muzeme fict, kde vSude se sekvence PRDEL
nachdzi, a Ze se sekvence shoduji i v jejim okoli. Pojdme se ale podivat na strukturu
takovychto bilkovin, jak by asi vypadaly aminokyseliny této sekvence v téle zivého or-
ganismu v trojrozmérném prostoru? Moderni néstroje jako AlphaFold3 a dalsi, za které
byla minuly rok udélena Nobelova cena, ndm toto umoziuji. Pojd'me si je vyzkouset!

Pokus se vymodelovat strukturu sekvence PRDEL a padeséti aminokyselin jak pred, tak
za ni, ve Ctyfech vybranych sekvencich z tkolu 4. Muzes k tomu pouzit AlphaFold3: al-
phafoldserver.com nebo mnohem rychlejsi ESMFold, ktery navic nevyzaduje Google ucet:
esmatlas.com /resources?action=fold. Protoze tyto ndstroje maji limit délky vstupni sek-
vence, doporucuji vybrat vzdy zhruba 50-100 aminokyselin pied a za motivem PRDEL,
tj. radek nad a radek po v sekvenci stazené ve formatu FASTA.

. Udélej snimky obrazovky motivu PRDEL ve ¢tyfech ruznych vymodelovanych struk-
turdch a zkopiruj je do teseni. [3 b]

7. Jaky sekundarné strukturni element tvotri motiv PRDEL ve ¢tytech ruznych strukturach?

Sroubovici, list, nebo smy¢ku? 2 b]

Vzdy smycku.
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. Porovnej okoli sekvence PRDEL co se struktury tyce. Jak moc se méni jeho struktura

v zavislosti na zméné sekvence? Je vice ¢i méné proménliva nez sekvence v tkolu ¢. 17
2 b]

Samotna sekvence PRDEL se prakticky nemeéni, tvoii vzdy smycku. Struktura okoli je
mnohem méné promeénliva nez sekvence: zatimco aminokyseliny se méni vice, za sekvenci
PRDEL je vzdy sroubovice a méni se geometrie smycky, ale ne tak jeji rosah.

Zkus nakonec najit strukturu motivu najit v databazi experimentalné vyresenych struktur
RCSB PDB: resh.org. Vyber pokroéilé vyhledavani ,,advanced search” a zadej sekvenéni
motiv ,sequence motif“. Po nalezeni struktur si je rozklikni a klikni vlevo nahoie na
ystructure® a najdi motiv. Posledni 2 body této tlohy je za fotografii motivu PRDEL
v pozorované, ne pouze predpovézené, struktute bilkoviny, a posouzeni, zdali se shoduje
sekundarné strukturni motiv s témi predpovézenymi v tkolu ¢. 7.

Napis kdd struktury (¢tyimistny identifikdtor PDB ID) a zkopiruj sem snimek obrazovky
motivu PRDEL v ni. [1b]

PDB ID: 2EP4

Shoduji se typy sekundarni strukturny motivu PRDEL v predpovézenych strukturach a
ve struktufe z experimentu? [1b]

Ano, motivy se shoduji: v obou ptipadech jde o smycku.

V této tloze jsme se jesté vice do detailu podivali na sekvenci PRDEL a na jeji potencialni
roli. Zjistili jsme, Ze sice nehraje zasadni roli funkcni, za to ale zprostredkovava dulezity
piikladu pracovat se dvéma bioinformatickymi néstroji, coz se Vam jako v predchozi tloze
muze hodit v analyze jinych sekvenci. A jak vypada motiv PRDEL na tom nejmensim
meéritku v zivoteé, totiz na tom atomarnim, to Vam nepovim. Ti, ktefi tilohu udélali, to
vi, a tém, ktefi jesté ne, bych ptilis napovedél. . .
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Anezka Kovdcikovd (e-mail: anezka.kovacikoval2@gmail.com)

5. Ve dvou/trech /ctyrech se to lépe tahne...?7 20 bodu

V roce 1865 Johann Gregor Mendel poprvé predstavil své pokusy na hrachu. Nasledné
publikoval , Pokusy s rostlinnymi hybridy“, ¢imz polozil zaklady genetiky, jak ji dnes
zname. Na zakladé svych pokusu predpokldadal, Ze se znaky dédi od obou rodic¢u a prendsi
z jedné generace na druhou skrz néjaky neznamy faktor nachézejici se v bunkach.

Dnes vime, ze tyto ,faktory“ jsou chromozomy — struktury nachazejici se v bunétném
jddie, které uchovavaji a piendsi genetickou informaci®. Samotny objev existence chro-
mozomu vsSak k tomuto zjisténi hned nevedl. Dat si dvé a dvé dohromady védcum pér
desitek let trvalo.

1. Kdo a kdy poprvé pozoroval chromozomy? Jak popsal to, co vidél? [0,5 b]

2. Jaky je puvod slova chromozom a pro¢ se jmenuje zrovna takto? Jakou souvislost to m&
s jeho objevem? [0,5 b]

3. Devatenacté a dvacéaté stoleti byly plné dulezitych genetickych milniki. Jmenuj ale-
spon tri vyznamné objevy, které vedly ke zjisténi, Zze chromozomy hraji roli
v dédic¢nosti. Kdo za nimi stal, kdy to bylo a jaky mély vliv na vyvoj oboru genetiky?
Pohlavni chromozomy zde neber v potaz, mluvime o chromozomech obecné. [1,5 b]

Studiu chromozomu se vénuje podobor genetiky s nazvem cytogenetika. Studuje jejich
pocet, morfologii a poruchy v jejich poc¢tu nebo strukture. V této tloze si ujasnime
zakladni morfologickou stavbu chromozomi.

4. Nacrtni jednoduchy obrazek znazornujici strukturu typického eukaryotniho chromozomu
tak, jak jej vidime pod mikroskopem. Popi$ jednotlivé ¢dsti a struéné uved jejich funkci.

[3 b
5. Naértni a popis pét typu chromozomu dle druhu centromery. Ano, pét. :) [1,5 b]
6. Do néasledujiciho textu dopli chybéjici pojmy:
Bunka ve svém zivotnim cyklu prochazi dvéma zakladnimi fazemi: - _______ , ve které
roste a vznikaji nékteré struktury,a - _____ fazi, kdy sedeli. V._________ se bunka
nachazi po vétsinu svého zivota. V jejim prubéhu jsou chromozomy v jadie - - _.
Z tohoto duvodu je ________ pozorovat pod mikroskopem. Béhem ______ se chromo-
ZOMY __ _________ a ziskavaji svuj typicky tvar. [1b]

7. Mozna jste nékdy slyseli ptiméru, ze chromozomy v nedélicim se jadfe jsou jako rozmotané
klubicko viny. Na prvni pohled se muze doopravdy zdét, ze v takovém jadie vladne chaos
¢ekajici na to, az ho srovna do laté proces bunécného déleni.

Existuje ale nékolik modeli popisujicich usporadani chromozomu v jadie
bunky, ktera pravé neprochazi bunéénym délenim. Jmenuj a strucné popis
alespon tii z nich. V ¢em spocivaji a pro jaké druhy jsou platné? [3 b]

3Ptedpokladej, ze v této tiloze pracujeme pouze s typickymi eukaryotnimi chromozomy.

21


mailto:anezka.kovacikova42@gmail.com

10.

IBIS o

Interaktivni Biologicky Seminaf
Sada 4

Jednotlivé druhy mohou byt charakterizovany poctem chromozomu. Kdyz popisujeme
pocet chromozomu, setkdvame se s ozna¢enim n pro pocet chromozomu v haploidnich
(= s jednou kompletni sadou chromozomu) burnikach a 2n v diploidnich (= se dvéma
kompletnimi sadami). V procesu déleni bunky ovsem muze dojit k ruznym mutacim a
zménam v téchto vychozich poctech — to pak oznacujeme 3n, 4n. ..

Pokud se jedinec lisi v poctu kopii jednoho konkrétniho chromozomu, fikime tomu ane-
uploidie. To je pricinou nékterych lidskych onemocnéni jako treba Downuv nebo Tur-
neruv syndrom. Jiny piipad je pak polyploidie, kdy dochazi ke zmnozeni celych chro-
mozomovych sad. Muze k tomu dojit spontanné, vlivem fyzikalnich faktoru, zdmérnym
krizenim nebo cilenym pusobenim kolchicinu, ktery ovliviiuje rust mikrotubuli. Pockat,
cilenym?

Polyploidie ma znac¢né odlisné dopady podle toho, o jakém organismu je fe¢. Popis rozdily
mezi projevy polyploidie u rostlin a zivocichtu. Jaky vliv ma ploidni droven na roz-
mnozovaci schopnost organismu? U jakych druhu se polyploidie vyskytuje? Jaké jsou
jeji vyhody a nevyhody? K ¢emu nam je cilené kiizit organismy tak, aby byly poly-
ploidni?

2 b]
Popis, jakou roli sehréla polyploidie v evoluénim vyvoji vyssich rostlin. Pro¢ je pro jejich
evolucéni vyvoj o tolik dulezitéjsi nez pro zivocichy? 2 b]

To nejlepsi na konec, kiizovka! V té si objasnime néjaké dalsi pojmy a na jejim konci
té cekd super tajna zprava. Staci sefadit pismenka v zelenych polickach v nésledujicim
poradi: 6 9 7 3 8 10 2. [5 b]

1. Polyploidni organismus, jehoz chromozomy pochazeji z ruznych druht.

2. Historicky model nenahodné orientace chromozomu v interfaznim jadre: ______
konfigurace.

3. Jakou ploidni tiroven ma bezsemenné ovoce?

4. Rod obojzivelniki, u kterého se objevuji stabilni polyploidni linie. Uved odborny
nazev.

5. Oznaceni pro v soucasnosti diploidni druhy, které ve své evoluéni historii nékdy
prosly procesem polyploidizace.

6. Schematické grafické zobrazeni souboru chromozomu daného organismu.

7. U jakého radu bezobratlych je v dospélosti pritomna pouze jedna sada chromozomu?
Uved odborny ndzev.

8. Chyba pii déleni bunék, kdy se chromozomy spravné neoddéli, coz vede k zménam
v jejich poctu.

9. Polyploidni organismus, ktery ma vice sad chromozomu pochézejicich z jednoho

druhu.

10. Jak se nazyvaji chromozomy, které nemaji centromeru?
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XXX XX XX X|X]|X|X

XXX XX XX XXX X|X|X

XXX X|X|X|X

XXX X[ X[|X[X]|X|X

XXX X X[ XXX X[ X|X]|X|X
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Gratuluji, jsi na konci ulohy! Doufam, ze Ti jeji feseni ptineslo do mozku néjaké nové
informace a moc dékuji za jeji fesent :)
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Dorota Vichovd (e-mail: dorota.vichova@seznam.cz)

6. On the brink of extinction 20 points

A friendly reminder:
Your solution of this task is expected to be written in English.

Introduction
. Fill out the blank spaces in the text. [1 pt]

Nowadays it is quite common to come across some
news in media about one or another specie going
extinct or being on the brink of extinction. Human
society is pressuring wildlife by its expansion, ex-
ploitation and selfishness. In the last century people
realized the seriousness of the situation and foun-
ded new multidisciplinary field of biology — con-
servation biology. This field founded by and
in . focuses on preserving endan-

gered species with many tools. It uses knowledge
and methods from various other fields, for example
. One of the subfields is con-

servation genetics, which will by our focus in this Figure 1: Iberian lynx, animal used often
task as an example specie saved from the death

pinterest.com/pin/37858453110296124

There is lot of phenomena to discuss and lot of species, that were tried to be saved with
help of genetics. In this task we will discuss some of the case studied and issues, that
conservation genetics brings.

When we want to protect something, we need to establish conservation units — to know,
what exactly we are conserving. Are we focusing on specie, or genus, or higher taxa? And
what about the phylogenetic past of the specie... There are different types and levels of
conservations units. We will focus on two of them, abbreviated ESU and MU.

. What are differences between them? To which issues are they applicable? [1 pt]
Small populations and their issues

You may notice that populations with high number of individuals rarely genetically stru-
ggle. More endangered are species that have small populations. For thriving population
genetic variability is essential. And when you apply common sense, the bigger population
the bigger variability.

. How would you asses genetic diversity, when studying, let’s say population of lynx in
Beskydy mountains? At which parameters would you look? [1 pt]
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When populations get too small, it is very easy to get pulled down into the so-called
extinction vortex. That is model of causes and consequences that are leading to potential
extinction of the specie. We will now look at different factors and what role they play.

But for starters find out what are the factors playing role in the vortex and what are its
consequences. Create by hand scheme of such vortex. 2 pt]

One of the issues that such extinction vortex brings is inbreeding and inbreeding depres-
sion. Behind this term is situation, when closely relative individuals mate and produce
offsprings with lower fitness. In small or isolated populations, it happens more often,
simply because there are not enough mating possibilities outside the “family”.

. What are genetic consequences of mating close relative individuals? How does it influence

genotype and fitness of such inbred individual? [1 pt]

Nice. Now we know, what can happen when the population gets too small. Now let’s dive
into some of those deleterious effects more.

Case studies

What happens when most of the ferrets die?

We will begin in North America with our stories.
Black footed ferrets were once living on vast terri-
tory and thriving. Their population relied on their
prey, prairie dogs. Numbers of prairie dogs were
lowered because of agricultural use of land and hun-
ting. That had such an impact on ferrets’ popu-
lations, that they were considered extinct through
seventies. In 1986 there was small population dis-
covered in Wyoming. But for then another blow of = pige 2. phs.org/newshour /show /how-
fate came down on them and the population ex- the-black-footed-ferret-is-making-a-
perienced epidemy od distemper and plague. The comeback-from-the-brink-of-extinction
population suffered significant decrease in individuals.

How is this phenomenon, characterised as sudden reduction of population called? [0.5 pt]

What are consequences of such phenomena? What can be observed in genomes of sampled
and genetically studied population? (0.5 pt]

But this is quite common phenomena. It happened to many more species. Name one more
case and describe what happened there. [1 pt]

Back to the ferrets. Fortunately, population was saved by conservationists and now it has
been established back into the American wildlife through reintroduction. About proble-
matics of reintroductions, we will talk more later in this task. Now let’s move on another
story.

26


https://www.pbs.org/newshour/show/how-the-black-footed-ferret-is-making-a-comeback-from-the-brink-of-extinction
https://www.pbs.org/newshour/show/how-the-black-footed-ferret-is-making-a-comeback-from-the-brink-of-extinction
https://www.pbs.org/newshour/show/how-the-black-footed-ferret-is-making-a-comeback-from-the-brink-of-extinction

10.

11.

12.

13.

IBIS o

Interaktivni Biologicky Seminaf
Sada 4
The inbred florida panther

Now we come to the previously discussed inbree-
ding. I bet, that you have already heard a lot about
incestuous relationships in European nobility fami-
lies and its phenotypical consequences. And as you
found out in previous question, those consequences
are scarcely good.

The inbreeding is measured using the inbreeding co-
efficient. For two totally unrelated individuals F=0
and for completely inbred F=1.

Find out the formula for inbreeding coefficient. Use
the approach that is based on pedigrees. In this case
you know, who is how related to each other. Write
it down here and calculate the coefficient for these

incestuous matings. 2 pt]
e brother—sister
e mother—son Figure 3
floridawildlifefederation.org/florida-
e half-siblings panther/
e first cousins

Causes of inbreeding depression are multiple. Usually, population suffers under some kind
of pressure. That can be caused by ecological disturbation, hunting or restricted habitat.
Animals then breed within small number of individuals without consideration (well, they
are animals) and create inbred individuals. Textbook example of this is what happened
to florida panther (Puma concolor coryi) in last century.

Describe, what was the reason for shrinking of the florida panther population. [1 pt]

What diseases or defects were result of this situation? Name four and describe them.
[1 pt]

Now you know, how deleterious inbreeding can be. Fortunately, there are ways how to
improve the situation. Of course, you can try to “dilute” the population with “infusion”
of individuals, that are not related to the inbred population.

How can be this kind of artificial dilution carried out? Where do you get the animals?
And what do you have to regulate and pick carefully? 3 pt]

There is also one natural defense against the inbreeding. It is genetical phenomena called
purging.

What does it mean and how does it work? (0.5 pt]
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Genetically swamped wildcat

Another genetic issue with quite severe impacts is
hybridisation. That is defined as cross breeding of
individuals from genetically distinct populations,
usually from different species. This happens some-
times naturally, for example in case of frogs of ge-
nus Pelophylaz. But very common it is in between
domesticated and wild form of animal. As example
we can use dog (Canis domesticus) and wolf (Canis  Figure 4: kockadivoka.cz/kocka-divoka,/
lupus) or pig (Sus scrofa domesticus) and wild boar (Sus scrofa). Such introgression in-
troduces new alleles into the wild genotype with traits, that may or may not be beneficial
for the specie. In Europe there are wildcats (Felis silvestris) hybridizing with domestic
cats (Felis catus). In this case it is more complicated. Domestic cat comes from specie
Felis lybica that originates in Africa. Between these two species of wildcat reproduction
barrier was never made, so now they can happily hybridize and produce fertile offsprings.
And as a bonus, you have practically now other reliable way to determine the hybrids
other than DNA analysis.

In our country the hybridization is not such pressing issue for wildcats. But for example,
in Scottland the situation is quite severe. In context of the Scottish wildcat is often used
term “genetically swamped”.

What does it mean? 11 pt]

How do we know that the species are mixing. Usually there is used genotype analysis
based on microsatellite or SNPs markers.

. For 0,5 pts write down, what are those. (0.5 pt]

When you have genotypes from many individuals from both species, you can proceed with
the analysis of introgression using quite advanced statistics, which then assign genotypes
of the individuals to either domestic or wildcat. And for example, when the percentage
of number of domestic cat alleles in wildcat genotype is higher than around 20 %, than
you have a hybrid.

How it can be beneficial to the wildcat to carry some traits of domestic cat? And how
negative? [1 pt]

What does creation of such hybridized individuals mean for conservation from legislative
point of view? Try to come up with possible solutions how to prevent hybridization.
Support your solutions by published studies and cite them here. 2 pt]

Hope and future

In this task we got to peek into the issues of conservation genetics. We have unravelled
couple of captivating stories about extinction and salvation. There is of course more
issues and a lot of to study in this field. Unfortunately, it is nowadays more research and
effort to uncover problems in wildlife populations and hopefully help them recover from
anthropogenic pressure.

28


https://www.kockadivoka.cz/kocka-divoka/

	1. Houby nerostou jen v lese (Martin Švejnoha)to.44em.
	2. Go get stabbed (Di se bodnout) (Tereza Šustrová)to.44em.
	3. Souboj mozků aneb kognice u člověka a zvířat (Verra Hanušová)to.44em.
	4. PRDEL 2 (Jan Mičan)to.44em.
	5. Ve dvou/třech/čtyřech se to lépe táhne…? (Anežka Kováčiková)to.44em.
	6. On the brink of extinction (Dorota Víchová)to.44em.

