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En los océanos polares la investigacion cientifica a revelado la
existencia de mecanismos unicos en la adaptacion biologica en
ambientes frios.

Algunos ejemplos:

Moléculas anticongelantes presentes desde bacterias a peces.
Adaptacion al frio del proceso de polimerizacion de microtubulos.
Baja actividad especifica enzimatica de bombas ionicas.

Pérdida de pigmentos respiratorios.

Pérdida de proteinas inducibles de estrés térmico (Heat Shock
Protein).



PECES ANTARTICOS SIN HEMOBLOGINA
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T. J. MOYLAN AND B. D. SIDELL, The Journal of Experimental Biology
203, 1277-1286 (2000).
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PROTEINAS ANTICONGELANTES (AFP)
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Glico-proteinas anticongelantes AFGP
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Figure 5. Summary of most highly expressed chaperone and “‘stress” transcripts in E. superba. Picture of E. superba from the
Bellingshausen Sea continental shelf, taken onboard RRS James Clark Ross cruise JR230 (benthic pelagic coupling cruise) by Pete Bucktrout (British
Antarctic Survey). Gene names in red =400+ copies in the transcriptome data, Green = 200-400 gene copies and blue =less than 200 gene copies.
Genes labelled (i) and (i) plus boxed in the diagram are duplicated genes and their analysis fully described in the main text.

doi:10.137 1 journal.pone 00 15919.9005

Clark et al., 2011. PlosOne



LAPLANTA QUE MUEVE ALACIENCIAEN CHILE:
Deschampsia antartica.

Moléculas anticongelantes
Compuestos fotoprotectores

Enzimas: lipasas y proteasas



Deschampsia antarctica, desarrollo de un
sistema de propagacion in vitro.

Material vegetal

Fotos tomadas por Hans Kohler. En A D. antarctica en la ECA XLIX, aiio 2013 en la Peninsula de Fildes. En B D. antarctica en
cultivo in vitro de acuerdo a Zamora y col, 2010. En C la micropropagacion de D. antarctica en el laboratorio de Fisiologia y
Biotecnologia Vegetal en Usach.

Zamora P. Rasmussen S, Pardo A, Prieto H and Zuiiiga, G.E. (2010) Antioxidant responses of in vitro shoots of Deschampsia
antarctica to Polyethylene glycol treatment. Antarct Sci 22:163-169






Desarrollo de un bioreactor que permite aplicar radiacion
UV-B a las plantas

United States Patent Application 20130344528



Ejemplos de moléculas identificadas en Deschampsia
antarctica
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Colobanthus quitensis cultivado in vitro. En b se observa que esta planta florece.

Figura 5. Cultivos in vitro de D. antarctica y C. quitensis



Ciclo completo de C. quitensis en condiciones de Laboratorio
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Plantas de C.quitensis sometidas a radiaciéon UV-B generan moléculas que
protegen al DNA celular, al inhibir la formaciéon de dimeros de timina.
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Moléculas identificadas en C. quitensis
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Ecophysiology of Antarctic snow algae: adaptation mechanisms to a changing polar
environment. lvan Gomez. UACH. Fondecyt Regular. 2016-2019.

Riwas ot al. Sewocha Chilena de HEtornin Satarad [20016) 857

C1Cn 160116 11 £ R 1 Revista Chilena de

Historia Natural

RESEARCH Open Access

Photosynthetic UV stress tolerance of the @ e

Antarctic snow alga Chlorella sp. modified
by enhanced temperature?

C Rivas™, M. Navarmra™, P. Huovinen™* and L Gomez"*
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Figura 1. Grafico de distribucion de los géneros fungicos encontrados en las
esponjas marinas antarticas. Se observa que los aislados pertenecientes al
genero Geomyces y sus panentes Fungal sp. son los mas abundantes

Geomyces sp.

131209-E2A-C54I-A-A 071209-£2-C2-8D 0T1209-E2-C3-A-A 131209-E2A-CS-II-C-A

Fungal sp.

Rhodotorula portillonensis sp. Nov. Laich et al., 2013.
Int J Syst Evol Microbiol.

Tedania sp Dendrilla sp

Cultivable psychrotolerant yeasts associated with Antarctic
marine sponges. Vaca et al., 2012. World J Microbiol Biotechnol



1. Seleccion de bacterias con actividad antibacteriana contra bacterias tipo y bacterias multirresistentes.
2. Secuenciacion Genoma: obtencion secuencias, rutas de sintesis.

3. Purificacién por medio de HPLC y TLC de moléculas activas.

4. Caracterizacion de masa y huella peptidica.

5. Sintesis péptidos regiones activas y modelamiento bioinformatico

6. Ensayos actividad sobre bacterias patégenas y pruebas en plantas frigorificas




Electronic Journal of Biotechnology 17 (2014) 1-5

Contents lists available at ScienceDirect |

I R so Electronic Journal of Biotechnology i"%
Antibacterial activity of the Antarctic bacterium janthinobacterium sp. @Cmm

SMN 33.6 against multi-resistant Gram-negative bacteria

Geraldine Asencio?, Paris Lavin 2, Karen Alegria ®, Mariana Dominguez ®, Helia Bello ?,
Gerardo Gonzalez-Rocha ®, Marcelo Gonzalez-Aravena **

 Laboratorio de Biorrecursos Antdrticos, Departamento Cientifico, Instituto Antdrtico Chileno, Plaza Mufioz Gamero 1055, Punta Arenas, Chile
b [ ahoratorio de Investigacion en Agentes Antibacterianos, Departamento de Microbiologia, Facultad de Ciencias Bioldgicas, Universidad de Concepcidn, Victor Lamas 1290, Concepcidn, Chile

Janthinobacterium lividum [Y08846]
Janthinobacterium lividum strain H196 [EF204211]
Janthinobacterium lividum isolate b60 [AY581140]
— SMN 33.6

— Duganella violaceinigra strain R1545 [HM032838]
— Duganella violaceinigra strain YIM 31327 [AY376163]
Chromobacterium violaceum strain JCM 1249 [AB594767]
Pseudoalteromonas luteoviolacea strain NCIMB 1833 [NR_026221]
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Table 1

In vitro determination of the minimum inhibitory concentration { MIC) and the minimum
bactericidal concentration (MBC) of ethanol extract of the strain fanthinobacterium sp.
SMN 336 against multi-resistant nosocomial isolates,

Multi-resistant strains Strain code MIC {ug ml™") MEC {ug ml™")
A baumarii AB-1 (OXA-587) 1 2

E. coli EC-325 (ESBL) 05 2

E. coli EC-241 (ESBL) 1 16

K. pneumoniae KB-503 (ESBL) 16 16

K. pneumoniae KB-495 (ESBL) 16 16

P. aeruginosa P-145 (VIM-2%) 1 16

5. marcescens 541 (AmpC) 2 2

5. marcescens 532 (AmpC) 05 2

4 Carbapenemases; ESBL: extended-spectrum beta-lactamase; Amp(C: chromosomal
AmpC beta-lactamase,

CONTROL ETANOL 70 %  VIOLACEINA




Pseudomonas sp. Da-bac TI-8 es capaz de solubilizar el fosfato y promover el
desarrollo de las raices.

Berrios et al., 2012. Polar Biology

(A) Uninoculated Control (B) Inoculation with 10% CFU/mL

Geobacillus sp , es capaz de sintetizar particulas de
oro, las cuales se acumulan intracelularmente.

Correa-Llantén et al., 2013. Microbial Cell Factories



Levaduras antarticas como fuente parala
Industria Biotecnoldgica Nacional

La levadura Candida sake
H14Cs aislada desde la isla
Rey Jorge puede ser utilizada
para mejorar las
fermentaciones a baja
temperatura, teniendo el
potencial ademas de producir
menos etanol produciendo
atributos particulares al vino.

Ballester-Tomas, L., Prieto, J.A., Gil, J.V., Baeza, M.,
Randez-Gil, F. 2016. The Antarctic yeast Candida sake:
Understanding cold metabolism impact on wine.
INTERNATIONAL JOURNAL OF FOOD MICROBIOLOGY,
245: 59-65.




Liguenes Antarticos con potencial para combatir el cancer y el Alzheimer

La Depsidona producida por Hypogymnia lugubris inhibe la proliferacion de células de melanoma
humano

Cardile, V., Graziano, A.C.E., Avola, R, Piovano, M, Russo, A. 2016.Potential anticancer activity of lichen secondary metabolite physodic
acid.Chemico-Biological Interactions, 263: 36-45

Depsidone

A HO
vorp gkl T 4 M
La Parietina producida por Ramalina
terebrata inhibe la agregacion de la OH O OH
proteina Tau Impllcada en Ia folecular \\’Cight: 470,51
enfermedad de Alzheimer
Parieti Physodic acid (3)
HaC rTa
0 CHs

Cornejo, A., Salgado, F., Caballero, J., Vargas, R., Simirgiotis, M., Areche, C. 2016. Secondary Metabolites in Ramalina terebrata Detected by
UHPLC/ESI/MS/MS and Identification of Parietin as Tau Protein Inhibitor. International Journal of Molecular Sciences.



Desarrollo de celdas solares verdes a partir de bacterias antarticas

E. coli

Chryseobacterium sp

Esquema de la célula solar sensibilizada por colorante

Photoanode Counter electrode

Film of TiOz
Sn:0:F (FTO)
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Ordenes-Aenishanslins, N., Anziani-Ostuni, G., Vargas-Reyes, M., Alarcon, J., Tello, A. and Pérez-Donoso, J.M. 2016. Pigments from UV-resistant
Antarctic bacteria as photosensitizers in Dye Sensitized Solar Cells. Journal of Photochemistry & Photobiology, B: Biology 162: 707-714.



Therapeutic molecules & deviates for CRC ( Antartina). United
States Patent Application 20170049839. 2016. Tricin 7-O-beta-D-
glucopyranoside, native to the plant Deschampsia antarctica and
present in aqueous extracts of the plant Deschampsia Antarctica
said compound having the ability to inhibit tumor growth in
mammals with colorectal carcinoma.

Aqueous extracts of Deschampsia antarctica. United States
Patent Application 20140193531. 2014.

Extracts of D. antarctica, with antineoplastic activity. United
States Patent Application 20100310686.2010

Biofertilizer formulation United States Patent 8415271.2013

Novel plant gene (lipase) .United States Patent Application
20090107914. 2009

Low temperature responsive nucleotide sequences and uses thereof
. United States Patent Application 20050262586. 2005
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Secuenciacion masiva: Next Generation Sequencing by Illlumina

Table 1. Statistic for the transcriptome sequencing from digestive tissue of Sterechinus neumayeri

and Glyptonotus antarcticus.

S. neumayeri

G. antarcticus

Number of total reads 213,437,284 168,476,414
Number of assembled contigs 274,048 58,953
Average contig length (bp) 490 520
Median length (bp) 310 326
Maximun contig length (bp) 17,169 14,591
Min length (bp) 202 202
N50 (pb) 684 659
Graph Level 2 Pie Chart [Molecular Function] -
fransporter activity (60)}.__ [ 7 ) 1
o Lol — (ntsidant setvty )] Heat schock proteins (hsp70, 60, 90, 40)
:I eceptor activity (5)-‘ ) \ H M
| —‘(, y _J Superoxide dismutase
Pl'oleu‘T blndl:cgti:,l;;s(ir)lphon Factor ., \ | \ {bindinrgﬂ(rzslr)’] Cat al aS e
nutrient reservoir activity (6)]- N - -
’nucleic afcid binding transcription | :__ P e r O X I r ed O X I n
actor activity (6) -
[molecular transducer activity (7) ] /= h—

guanyl-nucleotide exchange factor i/
activity (1) /

enzyme regulator activity (14) ]

lelectron carrier activity (14) |/

:channel regulator activity (l)]

vcatalylic activity (238)- d







souepbh JO IoqUINN

(a1
(e
T}
w0 I
— LN OC.
o
[ MMW
L mmmm
L QON,
[ Uo ¢
m.m.muhu
L IM,mW.UO
mmwo
L C.OH
Q.O.m.
L Ssg
I Ja1
%Mwuo
L =)
J3ze
i Srs3
L @QN.
© Uoy
o[ Uo ¢
0 Uo+
o[ L..,n.w.uuﬂ
al %Ou
Al STAELNE
O [ @UMOW
g5t EIYIN:
v 522N
mr FHo
[ wmw T
L Up dogyoTo
S RE R ou
i Q%%%WW%WU@OE@MW@
Juprls
[ M,H@muw.vwo )
- §orpraoHE ey
L eg: " la &5
9sg%.9s °ry
1s8%u;Sde Tx
- 1TEpdls, -
[ Gedpuebloues,
L bs
[ M.,WH Emuw% WW LQUs
I WQ.O S N..@@ SUWWWQU.H
I 31509 .H.WN, Ip&Qug WE@
- r7od T7s, ITSORrrSSEu”
o o — — — — o SD =
o — s o o x5 Ixs
— o

Cellular ComponMantecular Function Biological Process



i Encyclope
=% and Ganomes

PROTEIMN FROCESSING IM EMDOPLASMIC RETICULUL | Golgihody
A
Fib
OIS e Translocon Lectin asgociated /
@ — N COPIl
O Correctly folded o Zeclafil
BiP ERFST 1y 8 Beca304
Trarslocon p180 Glll | [ERIMan] [ vies |
Secél ot archar ,%‘pum Gt 1Mo
Samilis E H-glyoasylation ERGL ER-associated de tion
O5Ts Re-glucosylation i (ERAD)
Protein recognitinn Hsp10 | [ Hepo |
by hurvinal chaperones L. . ksl . Hspdd
| NEF o |GRP94| Folding intermediate De-ghicosylation TRAM
; ; - WEF sHSF
HepdD SO . Protein targeting Detlin ol
O Misfolded Lo 1
i : Terminall DOAL
Eﬂdﬂphsﬁ)mmulm Accumulation of m.isiinldedy _______ & @
misfolded proteins 1o M5 XTP3B DEK2
|
-ERI I RAD2E || DUB
Unfolded proiein responce {? BiF B © EiP | Bepl / Prgl | |
TELP | Secdl
(UPE) ER stress Release of Bip ot e . HpH
4 dislacan sl
ATFG I cormplex
Alzheiners diteey
disease COP[[ formmation 6
[Golei body) TRAF2 Calpain
[ stip |
Ubiguitin lizgas le:
[asx1 | [caspiz] b © romplex
¥ I ER memh Cyioplasm
I ERAD- O e
50 &TFA
P MEKE? JJ Doall RMAL Hsp40| [ CcHIP
Uhcf?| Cusl | [UPE20Y Dertin HepT0 | | Parkin
—c:- (et |2
ER&D- LI VIMP
Nuclous Hidd | (b | | Senl [Dendint oo EBX
E ——URPE Hrdl | Usal | [ HERP | HRD1 T
Y Ube? | Cuel Ubchif? | FEP | Skpt
Araino acid  metabolism EF. chaperons (Saccharomyces cerevisiae) {Ilaramals)
Fedow detodfication =D protein folding enzyies  ERAD factors
| C |
| V |
; ;
Recovery of Recovery of
ER. stress ER. stress

04141 514114
() Kanehiza Laboratories




7 5 Wy

pip Encyclopedia of
| URIQUITIN MEDIATED PROTEOLYSIS | Gr'nvdcnorm

RegreE
Val
B & @ B - g
7w Polyrabiguitination
+ LTP AIF I—I B3 ”l ”l
| t t
|

EZ2-interacting Target-recognizing @ @
- - — — — — — — — — — Becycling
El E2
[ Thiguitin-actmeating enzyrmne) (Thiguitin-conjugating enzwrne)
[ueEl |[uELELs] [UBLEIE]|[ UBELIC] upEzs | [upeze]| [uere2c] [upE2D | [ UurEZE| [UBEZF | [UBE221] [URE222] [URBE2H

TTBE2I TBRE2TL| |[TBE2J2| |TTEEI 3| | TEEXL 6| | TBE2LI| | TBEZN | | TREZO
UBRE2Q | |TBEZE | | UBEZS | |UBE2DT | |TBREZW| [ TEEZS HIFZ [ |ABEITCR]

E3
(Ubiguitin ligase)
HECT tvwpe ES U-box type ES single RIMNG-finger tvpe ES

-

&

BIMG-finger|
dormain

[ Esar |[ueEzse]|[uBEzsc ][ Srewmr |[ Iteh | [UREas]|[vrEaR ][ cHuIr | [ a2 |[ cBL |[ Parkin |[sted-1|[ PraL | [ TEaFs]|[raErKE]]
[wwr1 | [ wwez |[TRIP12][HEDD4] [2RFERY [cvca |[prP12 |[ UIPS | [ cor1 |[pirHZ |[ c1eps |[ P1as |[syvn |[WHIRCY [ &IRE |
[ EDD1 |[HERC1|[HERC2 ] [HERCSE | [HERCA] [morn][procal |[FarmcL || 1D || Trrs2 | [ Triraz7]

rnlti subunit BING-finger tvpe ES

RING i Adaptor,  Lorzet RINGC i fdaptor,, Larget Cithe
Cullin-Bhx EZ finger Cullin pro e]-;rrecso u_ru]?g L PO finger Cullin pm&i?lrmcs%]{]g subu.nilis
SCF complex | RBX1 | cull | Skpl | Fbox | [apell [ ape2 | ¢ [ Cde20 [ Apel | Apes
Zdhl Spcd Spcs
RIS ) ) ECW complex [ EBX1 | Culz | FloB |VHIbox| fapcd | daped
finger ElaC BpeE | Ape?
; | | | Lpclld Lpcl2
@ Culs complex BRB1 Culs |—' BTE LpolT
() Culd complex | REX1 | culd | DDB1 [ DOAF |
edaptor ECS complex | RBX2 | culs | EloB  [SOCShox |
Target-recognizing EloC
subuamt
Cul? coraplex | RB3X1 | Cul? | Skpl | Fhoows |

04120 L2001 6
i) Eanehiza Laboratories







A\AAAAAAA]

TTTT
Reverse transcriptase
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TGATAGATC
GGCGATCG

TAGCTGTAC

De Novo
Assembly

Sample ID : Sample name; Total read bases : Total number of bases sequenced; Total reads : Total number of reads. In illumina paired-end sequencing, readl and
read2 are added; GC(%) : GC content; AT(%) : AT content; Q20(%) : Ratio of reads that have phred quality score of over 20; Q30(%) : Ratio of reads that have phred

el TTTT v
RNA > cDNA Library Sequencing > Data
isolation amplification = preparation analysis
Sample ID Temperature Total read Total GC (%) AT (%) Q20 (%) Q30 (%) ;;
experiment  base (bp) reads
Hali_209  0.78°C 5,249,690,938 51,977,138 45.5 54.5 95.46  91.42
Bs ”°"‘;I;"’:\r/‘:ics”pt°me Hali_ 117  3°C 5,759,699,528 57,026,728 46.53 53.47 9546  91.39 Q
V Hali_123  3°C 5,445,979,792 53,920,592 45.29 54.71 95.48  91.49
Raw Reads and Hali_135 5°C 5,210,301,140 51,587,140 46.48 53.52 9493  90.56 "
Quality Filtration
v Hali_141  5°C 5,310,459,002 52,578,802 45.18 54.82 9532  91.14

Transcript Contigs

Identification of Exons and CDS
Functional Annotation

1.

quality score of over 30.

|dentification and characterization of Heat Shock Proteins (HSPs).

2. Differential expression in Haliclona during thermal stress response.



Heat map of contigs differentially expressed between the two different thermal stress condition

Color Key
samples vs. features
-] diffExpr.P1e-3_C2.matrix.log2.centered
-4 0 4
Value
i —— 1
5 c 3°c
3 T = &
5°CUP
id logFC logCPM PValue FDR 117 123 135 141 Sequence similarity
TRINITY_DN33462_c0_g1 11,3431557 5,61708894 4,11E-11 5,96E-07 0 0,09 77,632 212,084 bacterial
TRINITY_DN53922_c0_g3 12,7323051 4,6594475 3,63E-10 2,63E-06 0 0 20,257 9,678 peptidyl-prolyl cis-trans isomerase FKBP6-like [Amphimedon queenslandica]
TRINITY_DN23764_c0_g1 10,1211206  8,50613471 4,22E-09 2,22E-05 0 0,36 145,992 260,51 Ribosomal protein P
TRINITY_DN58083_c0_g1 8,44465615  6,00246623 5,36E-09 2,59E-05 0,47 0,158 48,335 172,409 (no hits)
TRINITY_DN23863_c0_g1 11,7507498  3,68432675 1,48E-08 6,12E-05 0 0 154,615 260,173 (no hits)
3°CUP
id logFC logCPM PValue FDR 117 123 135 141
TRINITY_DN23764_c0_g2 -16,989541  8,91041013 2,20E-19 1,28€-14 174,698 375,454 0 ORibosomal protein P
TRINITY_DN24223_c2_g2 -11,372908 7,90170213 2,46E-15 7,12E-11 2048,826 1040,513 0,407 0,703 cell number regulator 10-like [Amphimedon queenslandica]
TRINITY_DN12683_c0_g1 -13,628338 5,55236112 1,48E-12 2,86E-08 98,186 120,418 0 0Oallograft inflammatory factor 1 [Suberites domuncula] XIS
TRINITY_DN6163_c0_g2 -13,037593  4,96338023 5,74E-11 6,65E-07 37,374 61,605 0 0 Ubiquitin
TRINITY_DN23190_c0_g1 -14,046198  5,96933962 7,07E-11 6,83E-07 30,577 198,655 0 0bacterial
TRINITY_DN24468_c0_g2 -11,037669 5,2497213 2,63E-10 2,18E-06 961,628 373,844 0 0,534 no hits
TRINITY_DN30615_c2_g9 -12,409149  4,33780175 1,10E-09 7,06E-06 371,697 222,764 0 0no hits
TRINITY_DN8356_c0_g2 -12,074117  4,00488432 2,93E-09 1,70E-05 28,618 33,297 0 0 ubiquitin-conjugating enzyme E2 K-like [Amphimedon queenslandica]
TRINITY_DN26078_c0_g2 -12,158147 4,08832862 1,04E-08 4,64E-05 13,79 42,812 0 0COMM domain-containing protein 8-like [Amphimedon queenslandica]
TRINITY_DN58418 c0_gl -11,620172  3,55471009 1,86E-08 7,19E-05 15,318 12,015 0 Ouncharacterized protein LOC109582405 [Amphimedon queenslandica]
TRINITY_DN35203_c0_g2 -11,545808  3,48108228 2,31E-08 8,38E-05 18,315 16,632 0 0 mitogen-activated protein kinase kinase kinase 3-like [Solanum pennellii]
TRINITY_DN26850_c0_g3 -11,439694  3,37609616 6,15E-08  0,00020948 49,921 29,862 0 0hypothetical protein [Nitrosospira multiformis]
TRINITY_DN8786_c0_g1 -14,571158  6,49349459 1,09E-07  0,00035095 0,402 40,841 0 0 oxysterol-binding protein 1-like [Amphimedon queenslandica] o
TRINITY_DN24856_c0_g2 -8,1751753  5,23614288 2,62E-07  0,00079942 113,974 66,988 0 0,581 nuclease-sensitive element-binding protein 1-like isoform X2 [Amphimedon queenslandica]
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