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Justin Worland, (2017), Why It’s so hard to save coral reefs, Time
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AIMS: httpjlwmv.alms.gov.au/pages/refiblbigbank/pageslbb09ehtni

Asexual reproduction — budding of polvps
wwithin colony fortifies existing community

Fragmentation — section of coral falls awawy
and establishes a new colony

Sexual reproduction — gametes mix to form
planulac which disperse wia currents and
establish new colonies

Patel, (2014), Coral reefs, Biotechnology
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vOeTIKO pOKoc Zooxanthellae couPidver pe Ta KopAAAo TOPEYOVTAS TOVG
t0, Opentikd otoryeia yio v emPimwon tovg
OVEC KATACTAGELS 00MNYEL GE «AEDKAVOT TOV KOPOUAMDV




CORALBLEACHING

HEALTHY CORAL

Coral and algae depend on
each other to survive.

STRESSED CORAL

If stressed, algae leaves
the coral.

BLEACHED CORAL

Coral is left bleached and
vulnerable.

Corals have a symbiotic relationship with
microscopic algae called zooxanthellae
that live in their tissues. These algae are
the coral’s primary food source and give
them their color.

When the symbiotic relationship
becomes stressed due to increased
ocean temperature or pollution, the
algae leave the coral's tissue.

Without the algae, the coral loses its
major source of food, tums white or

very pale, and is more susceptible to
disease.

WHAT CAUSES

CORAL

BLEACHING?

Change in ocean
temperature
Increased ocean
temperature caused

by climate change Is the
leading cause of coral
bleaching.

Runoff and pollution
Storm generated precipitat
can rapidly dilute ocean
water and runoff can
carry pollutants — these ca
bleach near-shore corals.

Overexposure to
sunlight

When temperatures are hig
high solar irradiance

contributes to bleaching in
shallow-water corals

Extreme low tides
Exposure to the air during
extreme low tides can cause

bleaching in shallow corals

w

NOAA's Coral Reef Canservation Progr
httpy/coralreeinosagov/
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TLEPLEXOUV XNULKEC OUCLEC TTOU
Tov avBpwro amno tnv UV

O&LKEG yLa T KOPAAALQ, KAOWC
«AEVKAVON» TOUC

Coral friendly Sunscreen, (2017), Simple Things




TLEPLEXOUV XNULKEC OUCLEC TTOU
Tov avBpwro amno tnv UV

O&LKEG yLa T KOPAAALQ, KAOWC
«AEVKAVON» TOUC

Coral friendly Sunscreen, (2017), Simple Things
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AEYYPOTOMYLO KO 0VAAVGT] GVTIIAMOKOV TOPayovTOV oo 0alacoivo vepo
s Asyypatoyia ko €k0son Opovepdtov cg nano-TiO2
* Amopdvmon RNA kot yovidrakn ék@paon
*  Métpnon zooxanthellae
* Tlocotikomoinen Nano-TiO2 6Tovg 16100V KOPUALLOV
«  Xvlhoyn planulae kot ék0eon o BP-3



KOl 0VIAVG6T OVINALOK®OV TOPpOYOVTOV a0 00Aacoivo vEPO

Abbreviation  Commercial names CAS MW (g mol Log Kow
of UV filters D

and UV light
stabilizers in
this study
BP-3 Benzophenone-3, 131-57-7 228.2 3.522
Escalol 567, Eusolex
4360
BZS Benzyl salicylate, 118-58-1 228.2 4.31b
Benzylhydroxybenzoate
4-MBC - 38,102-62-4 2543 5.47¢
ODPABA  Octyldimethyl PABA, 21,245-02-3 2774 5.77¢
PADIMATE 0
EHMC PARSOL MCX, 5466-77-3 2904 5.80°
EHMC
0Ss Octyl salicylate, Escalol 118-60-5 250.3 5.97°
587, Eusolex OS
HMS Homosalate, 118-56-9 262.3 6.16°
EUSOLEX(R) HMS
ocC Seesorb 502, 6197-30-4 361.4 6.88P

octocrylene, EUSOLEX
OCR




gl OVAAVGT OVTNALOKOYV TTOPAYOVTOV 00 00A0661ve VEPO

Abbreviation  Commercial names CAS MW (g mol
of UV filters D)
and UV light
stabilizers in , \ (a)
East China
this study Sea
BP-3 Benz,
Escal
4360
BZS Benz
Benz
4-MBC - BR
ODPABA  Octy]
PAD!
EHMC PAR!
EHM Emerald Beach
oS Octy] 0P 0o
587,
HMS Hom|
EUS( eastchina
ocC Sees| ¢ (b)

Log Kow

+»» Okinawa
Island, Japan

Okinawa Is.

26° N

' <
a1 )
Tropical Beach
/ I

Ginowan City

Futenma Air
Base (US
Marine Corps)

East China
Sea

Shirahi River

Camp Foster
(US Marine Corps)




gl OVAAVGT OVTNALOKOYV TTOPAYOVTOV 00 00A0661ve VEPO

+» Okinawa

Abbreviation  Commercial names CAS MW (g mol Log Kow
CTUV Dters i Island, Japan
and UV light (a)
stabilizers in 128° E
this study \
BP-3 Benz,
Escal
4360
BZS E:$ Okinawa Is.
4-MBC -
ODPABA  Octy]
PAD!
EHMC PAR!
EHM Emerald Beach o
0S Octy] 0 S L 26 N
587,
HMS Hom
EUS(
ocC Sees( (b) East China

' <
a1 )
Tropical Beach
/ I

Ginowan City

Futenma Air
Base (US
Marine Corps)

Shirahi River

Camp Foster
(US Marine Corps)




10 Kon £€k0son Opovondtmy e nano-TiO2

N tg Anupoxpatiog tov [Havopd
uato Montastraea faveolata
€ OLOPOPETIKEC GVYKEVIPMGELS NAN0-TIO2

GLVOU VEPOV

Scott mills, (2013), Commons
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lon T Anuoxpoartiog tov Ioavoud
ouota Montastraea faveolata

O€ OLOPOPETIKEC GVYKEVIPMGELS NAN0-TiO2

GG1VOU VEPOD

Scott mills, (2013), Commons

1 RNA kot yovidouokt) ék@paocn)
uoato Montastraea faveolata
®o1n oAkov RNA cOpupova e to tpotdkollo ekyOAIoNS 0&E0¢ Bel0KLAVIKOD
WI0V-QAVOANC-YA®POPOPLIOV

a1 LE OVTIGTPOPN HETAYPAPAOT

1700 CDNA y10 advoidwt) avtiopaon moivuepdone (PCR)
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lon T Anuoxpoartiog tov Ioavoud
pouata Montastraea faveolata
O€ OLOPOPETIKEC GVYKEVIPMGELS NAN0-TiO2

GG1VOU VEPOD

Scott mills, (2013), Commons
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a1 LE OVTIGTPOPN HETAYPAPAOT

1700 CDNA y10 advoidwt) avtiopaon moivuepdone (PCR)

ooxanthellae

01non 1610V KOPUAM®V
HUETPNTN KUTTAPWV Kol cwpatidiwv (Beckman Coulter)



nwia kon £k0son Opovondtomy e nano-TiO2

olon g Anuokpatiog tov [avaud,
vouoto Montastraea faveolata
1 6€ O1POPETIKEG GVYKEVTPDOGELS NAN0-TIO2

0OGLVOV VEPOD

Bhe

Scott mills, (2013), Commons

n_RNA ko1 yoviorokn EK@pocn
ouoto Montastraea faveolata

voon oAkov RNA cOupova e o TpmToKoALo ekyOAIoNS 0EE0C BEl0KLOVIKOD
OWVI0V-QOIVOANG-YADMPOPOP IOV

PO LE AVTIGTPOPN HETOYPAPACT
170V CDNA y10 alvoidmt avtidpacn mtoivpepdone (PCR)

zooxanthellae

TO1NGoN 16TOV KOPOAA®V
HUETPNTN KUTTAPWV Kol cwpatidiwv (Beckman Coulter)

woinon Nano-TiO?2 6Tovc 16TOVC KOPUAMDYV

YN OEIYUATOV 10TOD KOPOAAMOV Hetd amd 17 nuépeg ékbeong oe Nano-TiO2
ueBOO0V PAGLATOPMTOUETPIOG



ulae ko ék@eon e BP-3
A
M wayidomv yio. cuAloyn planulae tavw
Stylophora pistillata
OLOPOPETIKES cuykeVTpmoel BP-3 pe

{

NOOA, (2008), Commons

KOV TEPLOO®V PMOTOC KOl GKOTOVG
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Zooxanthellae @aiveron va
Vv 80601 TV Nano-TiO2

1010KNG EKPPaoNG amokdlvye Ot
heat-shock npwteivng 70 (HSP70)
0G TO AV Y10, TV OLLAd,

48 h oe cOykpion e ta deiypato

0.12

0.10

0.08

0.06

Heat-shock protein 70

0.04

0.02 .
—

0.00

Control 0.1 mg/L 10 mg/L

H péon ovykévipmwon tov titaviov 6Tovg
naptopeg nrov 2,82+0,51 mg L yio tov
1670 KopoAMdv kot 11,82+0,97 mg L1
GTNV TEPIMTTMOT TOV UEIYHATOC
GPOVYYOPLOV, LOKNTOV Kal Baktnpiov

Exposure concentration

Average Ti concentration

Average nano-Ti(); concentration

Sample (nano-Ti0; mg L. ") {mgL™" SEM (mgL ™" (mgl ™"
Coral tissue 0 2.82 +0.51

Coral tissuc 0.1 6.54 +2.56 619
Coral tissuc 10 1276 +4.38 16.58
PMSFB 0 11.82 +0.97

PMSFB 01 26,06 +2.07 23.76

PMSFB 10 3572.05

+1578.24 5940.97
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0C YAOPOPVAANG, G JEIKTNE TNG
)ONG YADPOPVAANG a, emPePainoe
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BP-3 &ite 010 Q¢ gite 61O
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Chlorophyll fluoprescence

Chilorophyll fluoprescence

relative intensity

relative intensity

Mop@oroyio «TOTOL OryyovpPLov»
[Tapapoppopévo "poddyopto”
Mikpotepa mocootd zooxanthellae

AvENGN TOL GTOUATOC GTOV
otopatikd oo g planulae katd
TPELG £0G TEVTE POPEC GE OLAUETPO
«Aevkaven» g planulae
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TNKAY onUovVTIKES cVYKeEVTPOOELC TV UVFs 6e koparioyevi Bardcoio,

OUN TOV YNUIKOV OVCIOV GTO TAPAALOKA VOOTO OEV EIVOL OUOIOLLOPPT] KO
ETOL EVTOVO OO TNV KivNoN TOL VEPOL

evipooels tov UVFES eivar apketd younAotepeg and v ektipumpevn PNEC
TPOoKaAEl dlakvudvoelc otV To&ikdTnTa avaroya pe to ov 1 planulae
L GE GLYKEVTPMGELS OTNC, OTO PMG 1] GTO GKOTAOL

UTOPEL VO amOTEAESEL AMEIAT] OYL LOVO Y10, TA KOPAAALD, OAAG Kol Y100 AAAOVG
LOVG TOV KOPAAALOYEVOV VOAA®DV

10 HSP70 eivan £vag yevikog Prooeiktng Yo To GTPEC

VTEPT «KAEVKOVOT TEKUNPLOVETAL e TN peimon g zooxanthellae katd 42%,
to. nano-TiO2

M o€ nano-TiO, mpokdlece BpayvmpdOeoun o&ein Katamdvnon oTa KOpAAALL
aKTnpiotnke amd erappd amofoAn tne zooxanthellae

AovOn 1 cuveyng ékBeon oe Nano-TiO, dev iye mepautépm emPAaPeic

€1C, YEYOVOC OV VTOJEIKVVEL PLGTIOAOYIKO EYKAUATIGLO



Healthy coral Bleached coral Dead coral covered in
turfing algae

on tv Nano-TiO, av&averal otafepd 6To VOATIVO TEPPAAAOV Kot M

VG GE GLVOLAGCUO LE TNV LIEPOEPLLAVGT TOV TAAVITI] KOl AAAOVG

KOVG TaPAYOVTEC GTPES TOPAUEVEL GE LEYAAO PaBud Ayvmotn Kot TpEmel
1GGOTEPO LT "OYIV GTO UEAAOV
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