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8. Material suplementario:

8.2. Ruta de degradacion en Sphingomonas paucimobilis:
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Figura 8: Ruta de degradacion de lindano por Sphigomonas paucimobilis.
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8.2. Cebadores utilizados en los estudios de Real Time PCR:
Tabla 2: cebadores utilizados para llevar a cabo la RT-PCR, obtenidos con el programa
PrimeExpress3.3 (AppliedBiosystems).

CEBADOR

rpnB for
rpnB rev
furA for
furArev
furB for
furB rev
furcC for
furCrev
prxA for
PrxA rev
linB for
linB rev
linE for
linE rev
nirA for
nirA rev
ntcA for
ntcA rev
16S for
16S rev
linB for
linB rev
linE for
linE rev
prxA for
PrxA rev
nirA for
nirA rev

TCCTGATCAACTACAGCTGTTGCT
CGATCGCACTCTCAAAGCTATAATC

TCACATAGTAGCGCCAGATATGC PCC7120
ACTTCCGCATCTCTGCAAAAA Gen linE de Anabaenasp.
CAGCCGTCTATTTGGCAACA PCC7120
TCTTTGGGATGGGAAGCAAT Gen nirA de
GAAAGAATACACCCACCCATTTG Anabaenasp. PCC7120
GGCCCTAGCAAATGTTTTTCG Gen ntcA de
TTTATTGCGTTCAAACGTTTCG Anabaenasp. PCC7120
CCCGGCCTCAGTTCAGATT Gen 16S de
CGGCGATTACTAGCGATTCC Microcystisaeruginosa

GAGATTAAAAAGATACCGGGT
AGATAAAAACTCGGCCACCGC

, - SECUENCIA
SECUENCIAS 5’ 3 AMPLIFICADA
AGCGGAACTGGTAAAAGACCAA Gen rpnB de
GAGAGGTACTGGCTCGGTAAACC Anabaenasp. PCC7120
TGTGTCCTTCGCCTAATTCCA Gen furA de
ACGATTTACCGGACGTTGAAGT Anabaenasp. PCC7120
CAGGGCATTGATGAATAGGAATAGA Gen furB de
AGCCTAGCGCAGCAAGATAAA Anabaenasp. PCC7120
GCGTTGTCAGCTGTTAGGTATGC Gen furC de
GCTTGCCACAGCAGTTCTAAAA Anabaenasp. PCC7120
CCATCACCTACGGAACACAAGA Gen prxA de

Anabaenasp. PCC7120
Gen linB de Anabaenasp.

Gen linB de Microcystis
aeruginosa

CCGGAATGGTGCGTTITTT Gen linE de Microcystis
CACCATCGACGTTAAAGACTTGAC aeruginosa

GATGTGGCCTATCCGTTGGT Gen prxA de Microcystis
CGCATCAGGATCAAGAACATTG aeruginosa

CGGGTGGCTAATCAGTTAGGTTA Gen nirA de Microcystis
TCCCAGTCGATTGCATCTTTT aeruginosa

8.3. Alineamiento de secuencias:

8.3.1. Alineamiento linB Anabaena y linB Sphingomonas paucimobilis:
CLUSTAL 2.1 multiplesequencealignment

Sphingomonas
Anabaena

Sphingomonas
Anabaena

Sphingomonas
Anabaena

Sphingomonas
Anabaena

-MSLGAKPFGEKKFIEIKGRRMAYIDEGTG-DPILFQHGNPTSSYLWRNIMPHCAGLGRL
MNCELLKTMPVRQTLSKSDIQLSYLEWNQGKEPLLLLHGLGDHALVWSSLGDDLAARYHT

* . .. o ek oo o * ok o k. * % . .k . *

IACDLIGMGDSDKLDPSGPERYTYAEHRDYLDALWEALDLGDRVVLVVHDWGSVLGEFDWA
VAPDMRGHGESSKPDKD----YSFESAIADLEALMNHLGWSS-AHIVSHSWTGKLAVIWA

ok Kk . * Kk ek Kk K K* oo . * ok Kk . * ek kK% * * %

RRHRERVQGIAYMEAVTMPLEWADFPEQDRDLEFQAFRSQAGEELVLODNVFVEQVLPGLI
RONPQRLRSMVLVDPIFIWKMPDLFRLTFPLLYRFLSFLKAMGPFTSYEQAEQEAQQLNQ
K. o. ok oo . .. . . * X e o . . ..

LRPLSEAEMAAYREPFLAAGEARRPTLSWPRQIPIAGTPADVVAIARDYAGWLSESPIPK
FOGWSPLQQQVEFQG——-—--- GLEQKPDGSWGSKFTIAAR-DGIFDAVLSVPGFTIPLDTPA
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Sphingomonas
Anabaena

Sphingomonas
Anabaena
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LFINAEPGH-LTTGRIRDFCRTWPNQTEITVAGAHFIQEDSPDEIGAAIAAFVRRLRPA-
LFVQSEQGLNRLEWQIKPYKTYLKNFRLCQIPGNHWPFLTASQAFNQTIAAFLAECQENK
** . * * :*: . * . * * [ [ ****

SHD

8.3.2. Alineamiento linR Anabaena vy linR Sphingomonas paucimobilis:
CLUSTAL 2.1 multiplesequencealignment

Sphingomonas
Anabaena

Sphingomonas
Anabaena

Sphingomonas
Anabaena

Sphingomonas
Anabaena

Sphingomonas
Anabaena

Sphingomonas
Anabaena

——-MNIDDLDFRHLVLLDALLKRHSVSAAARELDLPQPTASHGLARLRKALGDPLLVRAR
MGLIDLSSIDLNLLVTFEVLFEERSVTAAAQRLYLGQPAMSAALARLRILFQDELFIRIG
Sae L sk KK s ke akkakkks ok K kks ok XKkkAX 2 Kk Kook
DGMEPTPRAEATIAGVVQQOLLELRRDLAEGGQTFSPDRLKREFIIAGSDIAHLVVLTALHS
REMQPTAKALEISPGISVALQQIRQTLESSQTFDPTTSKHTFAIGSSDYTSYVVLPKLLE

*ekk ok * . . * . * . * *x kX * e Kk K * k. * % % *

AARFEAPHTSYRALTLSGDEMVSALETGHVDIAVGAYPSLVAGIKTQRLYQEEYLCEFGKE
VCRQVAPSIDFRLIGFEKDSVGDLLEQREIHVALGLFQNPPRQTRQMPLFEEHFVGLCRR

* * % ek e . * . * % L . koo ok oo

GHPFIKSGETDDFMAADHIVVSTKGMAHAHRAVERALLDKIHPDRIRIVASSFLVALAAC
GHPVVTQESMTPETFARLPQALFTLRRDDIGEIDKVLAQYNLOQRRVVLTTPHLLILPTVI

* Kk k . * e e e ke ke e e .« k.

FESDLILTAPARVIGRLAEVYGLRAVRPPILMEAFEVRQYWHARNQDDPPHRWLRQLLHK
SSSDLVTVIPSRLLTPFAYKDTLEIFELPVKTEPWMISMLWSKLTDODQASIWLROMLKS

* Kk k. Kk ook o o .k * * . * . . * . .k Kk hkhkk o ko

VLSARM
VCEGI-

*

8.3.3. Alineamiento linE Anabaena'y linE Sphingomonas paucimobilis:
CLUSTAL 2.1 multiplesequencealignment

Sphingomonas
Anabaena

Sphingomonas
Anabaena

Sphingomonas
Anabaena

Sphingomonas
Anabaena

Sphingomonas
Anabaena

Sphingomonas
Anabaena

MMQLPERVEGLHHITVATGSAQGDVDLLVKTLGQRLVKKTMFYDGARPVYHLYFGNELGE
———MTEQKR————IAVVTGSNRGLGYAISRKLAQIGIHVILTSR ————————————————

o k. Kk kkok o .k TR

PGTLYTTFPVRQAGYTGKRGAGQISAVSYNAPVGTLSWWQEHLIKRAVTVSEVRERFGQOK
————————————————————— NEADGLAAKQQLSSEGLDADYCVLDVTNDVSVQKEFTKWL

* . e

YLSFEHPDCGVGFEITIEQDTDGQFEPWDSPYVPKEVALRGFHSWTATLNRNEEMDSFMRN
HETYSKVDILVNNAGINPTTK--—-—-—-—————— PEESSLLTVQLETMRFTWETNVLAVVRI

* * * . * ko koK . * . . ek

AWNLKPQGRDGNYQRYAFGNGGAAKVLDVYIDEDERPGTWALGEGQVHHAAFEVADLDVQ
TOALIPLMQAQNYGRIVNISTEMASLSSISDDYYPLAPSYRLSKVGVN--—-—-————————

*  x . ** ok * . . * e k. * .

AALKFDVEGLGYTDFSDRKHRGYFESIYVRTPGGVLFEASVTLGFTHDESPEKLGSEVKV
—————————— GITAILAKELQGTNILVNAYSPGWMKTDMGGDNAPFTAEEGAETAVYLAT

* ok . .. .k . ** . . *

AP--QLEGVKDELLRTMNDPIVI-—
LPDRGVQGQFFAEMRKEGGPVQLQW

* . ok . % . * .
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8.4. Contexto génico:

Chr

L 1 1 L
403k a0k 405k 405k

protein_coding_gene
al 10350 alr03a3
transcriptional regulator

hupothetical protein
alro3ad

all0351

unknown protein zerine/threonine kinase with tu

alln3hz

NADPH-dependent carbonyl reductase

ncRHA_gene

Figura 9. Contexto génico de los potenciales /inR (regulador) y linE para Anabaena,
correspondiendo el gen alr0353 recuadrado en naranja y all0352 recuadrado en verde

respectivamente.

8.5. Arboles filogenéticos:
8.5.1. Arbol filogenético LinB:

Coleofasciculus_chthonoplastes
icrochaete_sp._ PCC_7126
all0193 _haloalkane_dehalogenase
Nodularia_spumigena
Tolypothrix_sp._ PCC_7601
Tolypothrix_bouteillei
Scytonema_hofmanni_PCC_7110
Tolypothrix_campylonemoides
Mastigocladopsis_repens
Scytonema_tolypothrichoides
Fischerella sp. PCC 9605
Hapalosiphon_sp._MRB220
Chlorogloeopsis_fritschii
Hassallia_byssoidea
1 Aphanizomenon_flos-agquae
_I_r— Dolichospermum_circinale
y Raphidiopsis_brookii

1 Cylindrospermopsis_raciborskii
Mastigocoleus_testarum
Calothrix_sp._336/3

Synechococcus_sp.PCC_7002
——— Microcystis_aeruginosaNIES-§43
|_ Prochlorococcus_marinus_SS5120

Synechocystis_sp._ PCC_6803

08

Figura 10. Arbol filogenético proteina haloalcanodeshalogenasa de Anabaena PCC7120
(allo193) correspondiente a la proteina Lin B con la de otras cianobacterias.
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8.5.2. Arbol filogenético LinE:

Microchaete_sp._PCC_7126

all0352
Calothrix_sp. PCC_7507

Nostoc_punctiforme

_I_ Fischerella_muscicola
Nostoc_sp._PCC_7107

Leptolyngbya_sp._ NIES-2104
_E Aliterella atlantica
Synechocystis_sp._ PCC_6714
Microcystis_aeruginosa_NIES-843

Synechococcus_sp._PCC_7002
: Prochlorococcus_marinus SS120

0.3

Figura 11. Arbol filogenético proteina carbonilo reductasa dependiente de NADPH de
Anabaena PCC7120 (all0352) correspondiente a la proteina LinE con la de otras cianobacterias.
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