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Mponyoupeva UTTOXPEWTIKA Kuttapikr Bewpia, KUTTapikr} doun, opyavidia,

Briuata / Mponyouueveg MITOXOVOPIa, EUKAPUWTIKO KUTTapPO, ATP,

YVWOEIG TWV JaBnTwyv TTOAUKUTTAPIKOTATA, aEPOPIa avatrvor], avagpopia
AeiToupyia

MaBnoiakoi oToxol E€oikeiwon Twv pabntwy pe:

e BioAoyia Twv KUTTApWV 0€ ox£ON UE TO
TEPIBAAAOV TOUG,

e Mikpoopyaviouoi,

e Opyavidla Kal o1 AsIToupyieg Toug,

e XnNUEIOTTAQOTEG,

o XAWPOTTAGOTEG,

e XnueloAiIBoauToTpowia,

e Flagellum

Algpelvnon eVWOEWV Kal HETAOXNUOTIOUOU

EVEPYEIOG OTOUG OPYQAVIOUOUG

MaBruara/O¢éuara Biohoyia, Mikpoopyaviopoi, Oswpia Tng EEENIENG
MpoTeivopeveg NAIKieg 15-18
YAIKO TTOU aTTaITEiTal YTTOAOYIOTEG TTOU PITTOPOUV VA EKTEAECOUV TO

Traixvidl "Thrive"

Aidpkeia akoAouBiag 135 AettTd

ATOWIKN 1} OMadIKA ApacTtnpidTnTeEG OpdGdag aTnv TAEN Kal Epyacieg OTo
dpacTtnpIéTNTA OTIITI

Aegg16TnTEG TTOU B AnpioupyIkOTNTA, ETTIAUCT TTPORANUATOC,
avaTrTuxBouv ouvepyaaoia

Me GuyXPNUATOBATNON aTTd TO H UT[OGTr’]pIEr]’ mng Eupwngi'Kﬁg EmTpon[’]g omv Trqpavu{vr’] mng 1"rup000ag éKﬁocng‘ Sev ouvioTa ano§oxr’]
TPOYPANA «Erasmus+» TOU TTEPIEXOUEVOU, TO OTTOIO AVTIKATOTITPICEI ATTOKAEIOTIKA TIG OTTOWEIG TWV CUVTOKTWY, Kal n EmTpotm dev
E ikfC E pTTopei va avaAdBel Tnv euBUVN yia OTTOIGdATIOTE XPACN TWV TTANPOPOPIWY TTOU TTEPIEXOVTAI O QUTAV.

TS EUpLTIAIKNS EVWONS Kwdikog épyou: 2020-1-FRO1-KA201-080669
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EUpog Tipwv Tou TTaixvidiou Awpeav n 3,99€ ammdé To STEAM

Mapouola Traiyvidia yia Microcosmum

XPNon pe TNV TPooeyyion g
akoAouBiag

Brijpa Trpog BApA: TTWS va EQAPHOCETE TRV AKOAouBia

2€ autn TNV TTaidaywyikr) akoAoubia, ol yabntég Ba xpnoipoTtroifjoouv 10 "Thrive" Kai
B8a avaAdaBouv 1o pOAo VOGS HIKpOoRiou (MIKpoOpyavIouoU).

Me auTto 1O TTaIXVidI, 01 HaBNTEG Ba TTEPINYNOOUV OTOV PIKPOKOOHO TWV
MIKPOOPYQVIOPWY, Ba dnuioupyrioouv dIaQopPEeTIKA KUTTapa Kal Ba "mmapakoAouBricouv”
TN {wr) Toug 0€ BIAPOPETIKA evdlauTApaTa (BI6TOTTON). Oa £EETACOUV TOV TPOTIO E TOV
OTT0i0 TTPOCAGUBAVOUV KAl UETATPETTOUV EVEPYEIQ KAl Ba TTpOaEyyioouv TNV avAaykn
TOUG VIO dAAQYEG TTPOKEIMEVOU OI JIKPOOPYAVICHOI AUTOi VA TTPOCAPUOCTOUV Kal va
¢noouv o€ véa TTePIBAANOVTA pE BIAQOPETIKA XapaKTnNPIoTIKA (Sidgpopa aépia,

Bepuokpaacia, cuoTaTIKA, EXOPOI K.ATT.).

Me GuyXPNUATOBATNON aTTd TO H UT[OGTr’]pIEr]’ mng Eupwng’lkr’]g EmTpon[’]g omv Trapavugvr’] mng 1"rupoUoc(g éKﬁocng‘ Sev ouvioTa ano§0xr’]
TPOYPANA «Erasmus+» TOU TTEPIEXOUEVOU, TO OTTOIO AVTIKATOTITPICEI ATTOKAEIOTIKA TIG OTTOWEIG TWV CUVTOKTWY, Kal n EmTpotm dev
E ikfC E pTTopei va avaAdBel Tnv euBUVN yia OTTOIGdATIOTE XPACN TWV TTANPOPOPIWY TTOU TTEPIEXOVTAI O QUTAV.

TS EUpLTIAIKNS EVWONS Kwdikog épyou: 2020-1-FRO1-KA201-080669
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e BApa 1: O ekraideuTIKOG eTTaVESETALEI £VVOIEG TNG BIOoAoyiag Kal oulnTd TIg

Baoikég évvoleg TnG BioAoyiag Tou Kuttdpou (35 AeTrTd)

O eKTTAIBEUTIKOG £EETALEI KATTOIEG £VVOIEG TNG BIOAOYIOG PE TOUG HaBNTES Kal
XPNOIJOTIOIEl éva OTIVUIOTUTTO aTTd TIG TTANpOo@opieg/BorBeia Tou TTaixvidIou Kal To idlo
TO TTaUXVidI yIO va CUVOETEI TO TTaIX VIOl HE AUTEG TIG £VVOIES TNG BloAoyiag:

e Octwpia KUTTAPWYV

e KuUTTOpPOQ _100MP_ SMP 45 ME
e Aoun TOU KUTTApPOU, @
(] OpYGViéKJ, Nucleus Binding Agent Mitochondrion

e MiTox6VOpIQ, 50 MP nihia

e EukapuwrTikd KUTTOPO,
o ATP Chioro Chemoplast
o Agpofia AciToupyia,

e Avaepofia Asiroupyia
i Fixing Vacuole Toxir

Eikéva 1. Opyavidia ("Thrive",

Revolutionary Games, 2021)

o Me GuyxpnHaTOd4TNON TG TO H utrooTtipign Tng EupwTrdikrg EmTpoTrg otV Tapaywyr Tng Tapouoag ékdoong dev ouvioTd atrodoxr
R T Tpéypapua «Erasmus+» TOU TTEPIEXOUEVOU, TO OTTOIO AVTIKATOTITPI(EI ATTOKAEIOTIKA TIG OTTOYEIG TWV CUVTAKTWY, Kai n Emrtpotm) dev
At E ik E uTTOpEi va avaAdBel Tnv euBUVN yia OTTOIGdATIOTE XPraN TwV TTANPOPOPIWY TTOU TTEPIEXOVTAI OE QUTHV.

THSEUPUTIRIKG EVODHG Kwikég €pyou: 2020-1-FRO1-KA201-080669
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W , A, 5 , b andmousetomove. E toshoot

OxyToxy NT 42 if you have a toxin vacuole. |6 totoggle
engulf mode. You can zoom in and out with the mouse

wheel.

Your cell uses ATP o as its energy source, if it runs out you
will die.

To unlock the editor and reproduce you need to gather
Ammonia @ (Orange Cloud) and Phosphate *#* (Purple
Cloud).

You can also engulf cells, bacteria, iron chunks and cell

chunks that are smaller than you by pressing G . This will
cost additionaIATPOand will slow you down. Don't

forget to press |G asecond time to stop engulfing.

Mitochondrion

Turns Glucose . into ATP o Rate scales with
concentration of Oxygen @¥.

Aerobic Respiration
0,038 @ — 18,27 @) /second @ 21% @

Storage
Osmoregulation Cost

The powerhouse of the cell. The mitochondrion
(plural: mitochondria) is a double membrane
structure filled with proteins and enzymes. Itis a
prokaryote that has been assimilated for use by its
eukaryotic host. It is able to convert glucose into
ATP at a much higher efficiency than can be done in
the cytoplasm in a process called Aerobic
Respiration. It does, however, require oxygen to
function, and lower levels of oxygen in the
environment will slow down the rate of its ATP
production.

Hydrogen Sulfide @} can be converted into Glucose @

via chemoplasts and chemosynthesizing proteins. lron ]
can be converted via rusticyanin into ATP o

To reproduce you need to divide each of your organelles
into two, Organelles need ammonia and phosphate to split
in half.

For now, if your population drops to zero, you go extinct.

But if you survive for twenty generations with 300
population, you are considered to have won the current
game. After winning you get a popup and can continue
playing as you wish.

Be wary because your competitors are evolving alongside

you. Every time you enter the editor they evolve as well.

100
186 Nucleus

Allows for the evolution of more complex,
membrane-bound organelles. Costs a lot of ATP to

maintain. This is an irreversible evolution.

No processes

Storage .°

Osmoregulation Cost

The defining feature of eukaryaotic cells. The nucleus
also includes the endoplasmic reticulum and the
gaolgi body. It is an evolution of prokaryotic cells to
develop a system of internal membranes, done by
assimilating another prokaryote inside of
themselves. This allows them to compartmentalize,
or ward off, the different processes happening
inside the cell and prevent them from overlapping.
This allows their new membrane bound organelles
to be much more comple
than if t

Howev

nt, and specialized

were free-floating in the cytoplasm.
this comes at the cost of making the cell
much larger and requiring a lot of the cell's energy
to maintain.

Eikéva 3. ZTiygIoTUTIO a1rod TIg KAPTES TTANPOPOPIWYV TOU TTAIXVISIOU OXETIKA ME TO MITOXOVSPIO

Kal Tov TTupAva (“Thrive", Revolutionary Games, 2021)

ATl Ve ouyxpnuaTod6TNoN a6 T0
P TTOOYpapUa «Erasmus+»
el ¢ Eupwaikig Evwong

H utrooTtipign Tng EupwTrdikrg EmTpoTrg otV Tapaywyr Tng Tapouoag ékdoong dev ouvioTd atrodoxr
TOU TTEPIEXOUEVOU, TO OTTOIO AVTIKATOTITPI(EI ATTOKAEIOTIKA TIG OTTOYEIG TWV CUVTAKTWY, Kai n Emrtpotm) dev
uTTOpEi va avaAdBel Tnv euBUVN yia OTTOIGdATIOTE XPraN TwV TTANPOPOPIWY TTOU TTEPIEXOVTAI OE QUTHV.
Kwdikdg épyou: 2020-1-FR01-KA201-080669
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e BApa 2: O ekraIdeuTIKOG £§nYEi OTOUG HOBNTEG KAl OTIG HAOATPIEG TN

AgiToupyia Tou Traixvidiou (10 Aetrrd)

O eKTTAIBEUTIKOG XPNOIMOTIOIET TO TTaIXVidI KAl TA CEPIVAPIA TOU YIA VA £ENYROEI OTOUG

MaBnTEC Kal TIG HABNTPIEG TOU TO gameplay Tou TTaixVvidiou.

Tutorial X Tutorial X Tutorial X

Collect glucose (white clouds) by Keep an eye on your health bar You have collected enough
moving over them. next to the ATP bar (bottom resources for your cell to divide.

Your cell needs glucose in order right).
to produce energy to stay alive. Your cell dies if it runs out of You are now ready to edit your

Follow the line from your cell to health. species.

nearby glucose. You regenerate health while you

have ATP. To enter the editor press the
Make sure to collect enough flashing editor button in the
glucose to produce ATP. bottom right.

Eikéva 4. Zniypiétutra amé oupBoulég yia To Traixvidi (" Thrive", Revolutionary Games, 2021)

Katd tn didpkeia Tou Traixvidiou, N 086vn diaBETel TapdBupa TTANPOQOPIWY yia TO
ePIBAGAAOV, T CUOTATIKA TTOU ATTOPPOPA O UIKPOOPYAVIOHOG, TOV apIBud Twv aTONWYV

oTov TTANBuoud Tou €idoug Kal TNV evépyeia TTou DINBETEI 0 opyavIoUdG.

: TOU TTEPIEXOUEVOU, TO OTTOIO AVTIKATOTITPI(EI ATTOKAEIOTIKA TIG OTTOYEIG TWV CUVTAKTWY, Kai n Emrtpotm) dev
WMl TTPOYypappa «Erasmus+» PIEXOUEVOU, ; pice! , < WEIG TL v, kain potm
* pTTopei va avaAdBel Tnv euBUVN yia OTTOIGdATIOTE XPACN TWV TTANPOPOPIWY TTOU TTEPIEXOVTAI O QUTAV.

Me GuyXpnuaTod6Ton oTré To H utrooTtipign Tng EupwTrdikrg EmTpoTrg otV Tapaywyr Tng Tapouoag ékdoong dev ouvioTd atrodoxr
*
* oy TKAC

x g Eupwrraikig Evwong KwdIK6g épyou: 2020-1-FR01-KA201-080669
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At Cursor

Nothing here

O
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Eikéva 5. ZTiypiéTUutro a1rd TNV TPWTN 086Vvn Tou Traixvidiou (“Thrive", Revolutionary Games,
2021)

: TOU TTEPIEXOUEVOU, TO OTTOIO AVTIKATOTITPI(EI ATTOKAEIOTIKA TIG OTTOYEIG TWV CUVTAKTWY, Kai n Emrtpotm) dev
WMl TTPOYypappa «Erasmus+» PIEXOUEVOU, ; pice! , < WEIG TL v, kain potm
* pTTopei va avaAdBel Tnv euBUVN yia OTTOIGdATIOTE XPACN TWV TTANPOPOPIWY TTOU TTEPIEXOVTAI O QUTAV.

Me GuyxpnHaTOd4TNON TG TO H utrooTtipign Tng EupwTrdikrg EmTpoTrg otV Tapaywyr Tng Tapouoag ékdoong dev ouvioTd atrodoxr

*

ot B
x g Eupwrraikig Evwong KwdIK6g épyou: 2020-1-FR01-KA201-080669
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e BApa 3: O1 padnrég/Tpieg avakaAUTTTouv TO TraiXVvidl Traifovrag 1o (45 AerTd)

O1 yaBnTég/TpIeg uTTOPOUV Va apXioouv va Traidouv To TTaixVvidl, ETTIAEyovTag TO patch
"Pangonian Vents" amo ta 11 mepiBdAAovTa TTou divovTal. =EKIVOUV TO TTAIXVIidI WG £va
MOVO KUTTAPO Kal TTPOCTTIO00UV VA OUYKEVTPWOOUV TIG KATAAANAEG EVWOEIG

TIPOKEIJEVOU Va {JOOUV OTO OnuEio/evdIaiTAUO TTOU €iXav ETTIAEEEL.
Pangonian Vents

Biome: Volcanic vent

2500-3000m below sea level

=) Physical Conditions

g 98 °C 20 bar
0% Ix

=) Atmospheric Gasses

&) 21% © 70%
&8 9%

=) Compounds
» 12% o 12%
@®o0s71% ¥ 12%
1 4,806%

Eikéva 6. ZTiypiéTutra a1rd Tnv 086vn emidoyng Patch - emiAeypéva Pangonian Vents (" Thrive",

Revolutionary Games, 2021)

O1 yabnTég Ba XPNOIPOTTOINCOUV TIS KAPTES TTANPOPOPIWYV TOU TTaIxVIOIoU yia va
avTAioouv TTANPOPOPIES KAl yia KABE vEéa Evvola i Asitoupyia TTou Ba cuvavThoouy, Ba
TTPOCTIABNCOUV VA KATAVOHOoOUV TN AEIToupyia Kal TO unxavioud mg. Mtmopouv va

oulnToouUV TUXOV BUCKOAIEG TTOU OUVAVTOUV UE TOV EKTTAIOEUTIKO.

o Me GuyxpnHaTOd4TNON TG TO H utrooTtipign Tng EupwTrdikrg EmTpoTrg otV Tapaywyr Tng Tapouoag ékdoong dev ouvioTd atrodoxr
A Tpéypapua «Erasmus+» TOU TTEPIEXOUEVOU, TO OTTOIO AVTIKATOTITPI(EI ATTOKAEIOTIKA TIG OTTOYEIG TWV CUVTAKTWY, Kai n Emrtpotm) dev
At E ik E pTTopei va avaAdBel Tnv euBUVN yia OTTOIGdATIOTE XPACN TWV TTANPOPOPIWY TTOU TTEPIEXOVTAI O QUTAV.

THSEUPUTIRIKG EVODHG Kwikég €pyou: 2020-1-FRO1-KA201-080669
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©4 Metabolosomes *> Chemosynthesi

zing Proteins
Turns Glucose.into ATPo. Rate scales with g

concentration of Oxygen . Turns Hydrogen Sulfide @ into Glucose .
Rate sc fith concentration of Carbon Dioxide

Aerobic Respiration .n.AIsc-tur'nsGIucuse.intr: ATPO.

0025@® — 798 @ /second @ 21% @  Glycolysis

‘ 0,006 @ — 2 §) /second
Storage U .
Chemosynthesis

Osmoregulation Cost 0,07 @ — 0,04 @ /second @ 9% &

Storage '
Metabolosomes are clusters of proteins wrapped in Osmoregulation Cost
protein shells. They are able to convert glucose into
ATP at a much higher speed than can be done in the
cytoplasm in a process called Aerobic Respiration. It g ; oplasm that are able to convert
does, however, require oxygen to function, and ydr /ater, and b
lower levels of oxygen in the environment will slow
down the rate of its ATP production. Since the h the concentration of carban
metabolosomes are suspended directly in the . e chemosynthesizing proteins are
cytoplasm, the surrounding fluid performs some C
glycolysis.

©4  Chemoplast Cytoplasm

Turns Hydrogen Sulfide @b into Glucose @. Turns Glucose @ into ATP ).
Rate scales with concentration of Carbon Dioxide

Cytoplasm Glycolysis
0,011 @ — 3 @ /second

& .

Chemosynthesis

| Storage ('
0,14 — 0,09 @ /second @ 9% &

Osmoregulation Cost

Storage U
Osmoregulation Cost The gooey innards of a cell. The cytoplasm is the
basic mixture of ions, proteins, and other
substances dissolved in water that fill the interior of
The chemoplast is a double membrane structure the cell. One of the functions it performs is
containing proteins able to convert hydrogen glycolysis, the conversion of glucose into ATP
sulfide, water, and gaseous carbon dioxide into energy. For cells that lack organelles to have more
glucose in a process called Hydrogen Sulfide advanced metabolisms, this is what they rely on for
Chemosynthesis. The rate of its glucose production | energy. It is also used to store molecules in the cell
scales with the concentration of carbon dioxide. and to grow the cell's size.

Eikéva 7. Zriypidotutra Bondeiag oto maixvidi (" Thrive", Revolutionary Games, 2021)

B Me ouyXPNHATO36TON ATT6 TO H utrooTtipign Tng EupwTrdikrg EmTpoTrg otV Tapaywyr Tng Tapouoag ékdoong dev ouvioTd atrodoxr
A Tpéypapua «Erasmus+» TOU TTEPIEXOUEVOU, TO OTTOIO AVTIKATOTITPI(EI ATTOKAEIOTIKA TIG OTTOYEIG TWV CUVTAKTWY, Kai n Emrtpotm) dev
At E ik E pTTopei va avaAdBel Tnv euBUVN yia OTTOIGdATIOTE XPACN TWV TTANPOPOPIWY TTOU TTEPIEXOVTAI O QUTAV.

THSEUPUTIRIKG EVODHG Kwikég €pyou: 2020-1-FRO1-KA201-080669
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e BApa 4: O ekraideuTIKOG ouvowilel (35 AeTrTd)

O eKTTaI®EUTIKOG OUVOWICEl TIGC AKOAOUBEG BACIKEG EVVOIES BIOAOYIAG TTOU CUVAVTNOAV

Ol JOONTEG/TPIEG KATA TN OIAPKEIQ TOU TTAIXVIOIOU:

BioAoyia Twv KuTTdpwy o€ oxéon Pe 1o TTEPIBAAAOV TOUG,
Mikpoopyaviouoi,

Opyavidia kai o1 AsIToupyieg Toug,

XNUEIOTTAAOTEG,

XAWPOTTAGOTEG,

XnueioAiBoauTtoTpogia,

Flagellum

EvWoeig Kal JETaoXNMATIONOG EVEPYEIOG OTOUG OPYAVIOUOUG

MeTaBoAoocwpudTtia

2Tn ouvéxela utropei va die¢dyel oulnTnon JE TOUG HaBNTES Kal TIG JOBNTPIEG OXETIKA

ME TIG EVAAAAKTIKEG €TTIANOYEG TTOU Ba uTTOPOUCAV VA EiXQV ETTIAEEEI TTPOKEIUEVOU O

MIKPOOPYQVIOUOGS va eudokiunoel!!!

e BApa 5: O ekraideuTIKOG TTpoTEivel Epyacia yia To oTriTl (10 AeTTTA)

2TO OTIITI TOUG, O JOaBNTEG/TPIEG TTOPOUV VA AAAGEOUV TOV BIOTOTTO 1 Va

XPNOIMOTToIRoOUV ToV id10 BIOGTOTTO AAAG va KAVouv AAAEG €TTIAOYEG yia TOV idI0 TOV

MIKPOOPYQVIONO, TTPOKEINEVOU VO EEEPEUVIIOOUV TTPOCBETEG EVVOIEG.

Znueiwon: OpIcUEVEG ETTIAOYEG TOU TTaIXVISIOU Bev £Xouv UAOTTOINOEI aKOMN. Oa

gival éva TTARPEG epyalgio yia TTEPAITEPW XpARoN oTO PHEAAOV.

*
*

-

o Me ouyxpnparod6tnon amoé 1o
il TTPOYpappa «Erasmus+»

b Tn¢ Eupwraikng ‘Evwong KwdIké¢ épyou: 2020-1-FRO1-KA201-080669

H utrooTtipign Tng EupwTrdikrg EmTpoTrg otV Tapaywyr Tng Tapouoag ékdoong dev ouvioTd atrodoxr
TOU TTEPIEXOUEVOU, TO OTTOIO AVTIKATOTITPI(EI ATTOKAEIOTIKA TIG OTTOYEIG TWV CUVTAKTWY, Kai n Emrtpotm) dev
uTTOpEi va avaAdBel Tnv euBUVN yia OTTOIGdATIOTE XPraN TwV TTANPOPOPIWY TTOU TTEPIEXOVTAI OE QUTHV.
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To mauyvidl ymropei va KatéRel atrod edw:

https://store.steampowered.com/app/1779200/Thrive/

https://github.com/Revolutionary-Games/Thrive-Launcher/releases/tag/v1.2.9

Ava@opég
214010 pikpoRiou. (2020). Thrive Developer Wiki. AvakTAOnke oTig 16 AekepBpiou 2021,
atroé https://wiki.revolutionarygamesstudio.com/wiki/Microbe Stage.

A TOU TTEPIEXOUEVOU, TO OTTOI0 AVTIKATOTITPIGEI ATTOKAEIOTIKG TIG ATTOWEIG TWV GUVTAKTWY, Kal n Emrpotm Sev
Tp6ypapa «Erasmus+» uTTOpEi va avaAdBel Tnv euBUVN yia OTTOIGdATIOTE XPraN TwV TTANPOPOPIWY TTOU TTEPIEXOVTAI OE QUTHV.

- Me GuUyXpNHATOBATON AT TO H utrooTtipign Tng EupwTrdikig EMITpoTg otV TTapaywyn Tng apoucag £kdoong Sev ouvioTd ammodoxn
™g Eupwmaikig Evwong KwBikog épyou: 2020-1-FRO1-KA201-080669



https://store.steampowered.com/app/1779200/Thrive/
https://github.com/Revolutionary-Games/Thrive-Launcher/releases/tag/v1.2.9
https://wiki.revolutionarygamesstudio.com/wiki/Microbe_Stage

