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Streptomycetyz auj ¥ma gk ar chi i \oyakdk® i Bwotua \S&ng2e NI o
mor f ol ogi 2(Fuehs20Q7gJsood ogi 8kni t ® mnohobunD|] n®
bunhR|l n® diferenciace, &tlamByhpiflepl®mRons ¢§i v
2011) PS2 zna| Hogickou ¥ Y aBbnost 2 sttvroerpbtao my e k ti n dj 8e
met abhodiidch[g mnoh® jsou zn8&m® (Maligam akol, ol ogi
2010; Thakur a kol., 20Q¥%an Keulen a Dyson, 2014

Produkty sekund8r n2 mo nefjestoab 0 leisastnvc K& | mEFs kylt uj 2
organismuk onkuren| n2 vihodu methomsschapobstpopt
(Fuchs, 2007; Karlovsky a kol., 2008; Madigan a kol., 20P0% 2 k Italdcehmt o | §t e
i zolovamMitohckz dr uhro hsa upigpéntp(mmyacpeSX. coel i myc
viz GomezEscribano a kol., 2012p br ann@®n a4 8$ k y tviz Darkercaykkl.l i n

1960, aut or egul alk p%ktof #ix Havar ay Beppu, 1932 si gn§l n?2
molekuly ( n a pbsityrolakton viz Takano a kol., 2001 | i enzymy pro

neobvk | T ¢ h sumap $ .8 t, Ny Kansohas Magieb, 2008 Up| at nNn?2

nachg§p®¢dey @km klinicky v] dilBdren §j a&kmt i b§
santitumorovoui mamds dpmgsilwnwr2 aaktivitou (1|
Karlovsky a kol., 2008)K nejf znamnhj g2 m pat $2 streptomyci
produkt bakterieStreptomyces grisewsr oce 1946 a ji g o rok poz
aplikovatp Si | ®| bND tuberkul -zy (Waksman a kol .,
D2ky sv®mu bodt &t meaboliseuejsolst r ept omycety vy
vmn o h a odvDiDtv2ch bi otechnol ogi ck®ho prTr
vsouvislostt hl ed&n2m novich druhT I ® iv (Fuchs,
Prvotn2m model ovl m oStrepwmyces cagebior AS(R), ks tea IT K ree |
tak v dnegn?2 dobD nejl ®pe prostudovs§n. V

genetick® i nf adrfmedd,t Tb ylb jgembmus. doelicorsaul § st 2

t ®9 shluky genT sl oug?2c?2chktkers®y nste® zveg aske kvu
| aboratorn2ch po (Bemtley &kdlc 2002/ & p i & @ wgkeunitcd¥d hetho

klast viz kapitola 1.1.3)zenav odi t sy nti @ou o o agsillesblchankel.,

2003; Ohnishi a kol., 2008; Tanaka a kol., 2013)



Nage | aboratoS se dlouhodobnRN zablTv§g stu
modelu vivojov®ho pSechodu z dormantn?2ho
(Bobek a kol.,2014) T®t o vIivojov® f8zi nebyla dosud
j el i koag g ve§ npao wzkal nree p(rSedi pke Za nkanli . ,n azn®@SEe)n
genov® expresés. celRolor(gleegtamm@btiy vazeb signm
napromotory) 4 e vypl Tvs8, gegemezipaakdti viovager®y S
sekund@etndaldl iNKkT y p viBelek a kol., 2014; Strakova a kol.,

2013a; Strakova a kol., 2014

C2lem m® pwvPPeSt2tiemnost sekunder nf2§czhi  m
germinaceS.coelicolor M145. Sekund8r n?2 ndeut kaobvoalmir® ¥ @ hpur o
germinace byrganismuz Sejprold3 kyt oval y wsdjlenmd ‘klomdkdu e n
pTdn2m prabkeée Sedgley mby alh nemme zsiibgunn8llenn® k o mu r
quorum sensin¢Rutherford a kol., 2012).



1LI TERCRNE LCST

1.1 STREPTOMYCETY

Streptomycety rod Streptomycds j sou gr amp o z i tActiwobecterib akt er i
S § d\atinomycetales | eStreprycetaceagMadigan a kol., 2010)Sv2 ce ne ¢
576p o p s an 1 nje rodBStrepthnyyces e j p o | eradend§m@resaktinomycet

(Labeda, 2011). Zahrnujskupinu fylogee t i cky p S2 buzaoibdh,g §v In®k
aer olbm2ochto b u nbtel kntTecrhi 2 ( Ma di\gyasnk yat uk ¢l .s,e 2nbel:
mezofiln?2, psychr of i Inm3iB8eptanhyees thermodiastatious i | n 2
(Kim a kol., 1999).

1.11VT s kyt

Aktinomycety jsoi s o unli kg toZi §1 n2 ho ,gipvSatl%e mg qelddloc\V @
populace aktinomycetp T d N roduBteegidmycesStreptomycetyedyp Sedst av uj 2
viznamnou | §st p(Thdkurzahkol., 2007)Js $ & tRBIoNsPt al kal i ¢
ageutr §lvekt @ Tdyh dv2lk§yk nd u@muw omTgwi 2 rTzn®
(Fuchs, 2007Madigan a kol., 2010P Td 8§ m doh&wvak 2 er i szt8ipcakclh p |
zapS2linnnl produkc?2 cel ® Bajdlyaskdhg lcex®h?
alkoholugeosminu (Gerber a Lbevalier, 1965).

Virazn® zast ou ppeend?o ssiot@® Sepstjza neyhc ertTsvt ovou ne
jelikog dokr8ogzZmamgm @®p & atuhlg2akdw,j 2 a r Tevgv®
| v i tny fikornWendish a Kutzner, 1992)Streptomycety h a j 2 vI1 zlnamnou
viozkl adu or ganviycukgi2evhaj P §tSeakdu extracel ul §
slogitlch rostlinnTch i pryo tveglaily,rsTacchh a rzibd
(napeSl.ul osy nebo chit i(kaosdph adNageh, 800t ias k hé h
setakk ol b NuhpBkuoodN a t(KkonWendishhauKetensru1992,

Madigan &ol., 2010).

KromhR pTdy Tbsyk pBhks&€nl oh dr uheT ssltardekpltcohmy\
amo $2 ¢ h Stepiompc&s. nanhaiensis Z S ejemDes@ej edn§ o aul
mikr o f | - r-Wendisk a Kuizner, 1992; Tian a koP012).lzolace streptomycet
zklinicklTch ma(B8ed8B8P peVOEm8 @9 aNT bakt
Streptomyces e n 2 soul| 8st? mi krofhepgt g drachsthchor g



2007:; Madigan a kol ., 2010). VIjimku pSed
Pat 8% mk Stept@nyces scabg), Tvodce akt i nro®tagotitesti i §| n 2
br ambor o(tdrat &nkolh2069)%

1.1.2 Genom

Do ledna roku 2016 vy | osekvenovs8§nn&kiomprel@s28 pgEnomd
Streptomyceg n a PtrBptomyces lividanK24) a na mnoha dal g2 ch
pracuje Harrison a Studholme, 2014; Rueckert a kd015; Wibberg a kol., 2016
Prvn2 kompl et refbmots e &y te o myoedeell ogva®nBi2 mi kr oor
Streptomyces coelicolok3(2), k't & ak ® jneerj da@mée o(Beatryakol.,
2002)

Genomy streptomycet blvaj2 pomRrnhD vel k®
810 Mbp c o jgenonseproykoba kg er i 2 nej v Dtakt ezrni§8min 2
S 2 (Kladigan aol., 201Q Schneiker a kol., 2007V p S 2 Baakliolorjeho velikost

| i B8,87Mbp (Bentley akol.,, 2002) Genom streptoync e t je tvoSen pr
netypickIm | i nme§rkie2m ts@grysrioys aij eBormlap S . u
burgdorfer, ajec har akteyggamc EEp&MER, jejichg zac

sepohybuje okolo 706 (Bentley akol., 2002, Harrison Studholme, 2014) Mo del ov 1
mikroorganismusStreptomyces coelicoloh3(2) m8 o b sCa hp 8@ T (Bentkey %

akol., 2002) Vysok® zCGps§troguepneonmiu v @ragjljiz2n ® akt i nomyc
n a pC8rynebacterium glutamicumMycobacterium tuberculosi&uchs, 2007).

V. Iline8rn2m chromosomu strdomdnodlymc®etobhlsas
advounest ej n N raden (Bentely @kol., 2002) Cent r §1 n?2 obl ast
rTznT mi druhy pomyrsnkiyseknitzeSeo@gn® esenci
pri m8&rn2ho Znhertuabbao | wmrmus t§$ e o botiG (€hoillet s e n a
akol., 2006; Ohnishi &ol., 2008)Vme zi dr uhov DD variabiln2ch r_
geny sekund$8r n?2 hda pntganla(@houlet akaohu2008).Dal g2 mi
nositeld] genetick® informace mohou bTt I
akol., 2002).

Enzymy pro synt ®@zau od @ k u[n d( 8renj 2ncRhn-atheavn& niyb i
mnoha geny, oeg v whklse gendoy st@diom@erp or ovn §n?2
sostat nz mi b a k tka.r 2002 ,nOhnishi Bx@.n 2008 eSghneiker a kol.,
2000.Geny pro biosys¢eRazond Xomkh®t méthabol itu |



| asto pSshukumMnPm blvaj?2 wlrogerneyziistgamcy , d°
organi smus c hrp§mfin kipSbenyry b koh, ROP2; Fuchs, 2007;
Hopwood,2007)

1.13Gi votn?2 cyklus a jeho regul ace

Kompl exn?2 gi votn?2 cykl uk) sm§ e pitlarmyzene® s
af yzi ol ogicky definovan® f8ze (Seipke a Kk
S2d2 a kontroluje cel 8 Sadasimpd &lku2ch zErj

(Kel emen a Buttner, 1998) . Sign8ln2z mol ek
t Dmt o organismTm informace. oNaanbDBg?mdND |
vy hodnnoocheonl? v T i podm2nk8&m pr os.t Skeamp |peSti nz?

gi vot n?2 cyklus streptomycet probhDhne ted:

met abolicklTch, morfologicklich a stresovlic
Claessen a kol., 2006).

Formovs8n2 subsar8tov®ho mycel.

Dl ouh8 a vDRDtvén& Il @kolobumllpn o megett af s on? |
hyf @mkar ylub rShiekit Dckz&j emnD pr oplpesti @roim@m § v
p odh ou myceliunt(Fushs, 2007)Rozv Nt ven§ s2S vegetativn
formuje prim8rn? my8teémumNpdwal k aR¥ €l£o s $ ¢k
jezprost Sredk®@y$en2m rTstov®ho vrcholu hyfy
(Buttner aF | 2,r2@08).J e 2z n 8mont ®zea bunND| Nn® st NDny pro
hyfy, nikoliv pod®@&l 2ba@d®hMazeara kad, 2006). ( Butt ner
Kl 2] ovou r ol i bNDhem prodlugov8§n2 rTstove
genudiviVA( Di vI VA) . Jedn § zsad agv yit Ws§tSewni2 marvk ecrh
r Tst bunhD|l n® stDhDny. Regwinu j[Rg utsdb i@ Pp § B thre |
aNguyen, 2009).Di vI VA se akumulujnesh® p&kd2 vsdDd
virTstkem. Nov§ vhbboteemPpsthodtf MBmEjjenz r T
nov®ho hyf&8ln2ho vrchoelnz,ymTe zapohenh&hpd
atvorby peptidoglykanum2 s nBhs omadhNnT m Di vl VA, Hyfy r
vrchol u. Jejich vhRDtven?2 @brvly nikk S r ®u bssvtTrng t rc
napS2| Substr8tem i hl ub o kho kdool 6o BO®3;(pFold n 2
Buttner aF | 2,12G0D9).
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Obr.1Sch®mmat my2ihvo cy k| p Se v rSeifke aokoly20EL) :

Formovs8§n?2 vzdagmrs@lkanmdyBoceal?2i anet abol i s |
V. dTsledku nedostajkol @t vsthr emedwl cvhl i fvaeknt
f or mud? povr chemkasot&idnEyc@um viz Obr. 1(Fuchs,

2007; Seipke a kol., 2011Na prodl ugbdw8w2r chdPsuow& dugn®rt
sepodz2| ej 2 p mreBd(BukneryaF b &, 2@09. Hy dr of o b n?2 pepti ¢
kerT tvoS2 pov(brh2)vazmgamghi & hj djyit,alm av a@ $3 e n
povrchov® napRhRt?2 mezieds2unb s(tkre§lteerme na av oBduntTtrmm
Pro for mov§8n? vzdugn®haoe my\wieSapBaktereax i st u |
zprost Sedkovsgvaj?2 proteiny hydrofobn2ho p
vzdugn®Hho amyjye akti vopgam] e(xqpkeamsdsardhgys)mil
(rodliny)osdbow&zéhvvzdugnlch hyHAsaRdB Dva
se zapojuj2 do ofvaBstymo \n&n 2p otvz \c.h uB.oodichiotg n T ¢ h
(Buttner aF | 2,r2@0R) Del ece genT pro tvorbu rodlir
vzdugnTch hyf. Netvo&¥¢grsset viaa u zNea otpyafki cpkSsi
k-duj2c2ch chapliny vButtnegar® 2,n2008;&€leasserm nev z
akol. 2002, Cleassen a kol. 2003).



© SapB
© Chaplin
O Rodlin
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Obr.2Sch®ma tvorby vzdugn®dInaJakter!'$tickyeLhm'sainfs'ntrept
hydrof obn?2 mi p BuitteeaF h ¥ @) Sev zat o z

Ve stvgdiugn®ho mycelia, tedy pSi pSechodtl
obvykle kakt i vaci sekund8rn2ho, meéepm®hasnpur od
antibiotik (Madigan a kol., 2010Seipke a kol., 2011)Rod Streptomycese v T b e ¢
nejviznamnhj g2 m rhiedskanprodukcthivlogickmysc e hnizch | §t
( Gi | h§nk oZaRjich ppodudedityl .z e orzemjah@aide s §tv pagocent
i zolovanTlch str emitmimy&pln pS(@kesdznagdllisiég né c h
antibiotikhum§m@eét eeamgn&rn2 medi c2gBdese§tpo.l
antibiotik produkov(@&uchsc2007;tLabedat2011; Viadigare r i e n
akol., 2010).

Streptomycey mohous o u | predokvati n Kol i k anti biot, k odl
lispektra¥s] i nk®r oveR produkcé& memsT ue pteodmyoctelti v i
viraznnD ligit. Geny pro biosynt®zu sekund
nadhromosomu sdrugeeajyi cvhe esxhplruSceiecihb bae Bjund §r
met abolismu zah&8j ena p TBerldyearkél.m2002;t Tarmlao v I ¢ h
akol., 2013).Pr oducentem nDBDkol i ka <c¢he®icalicolor odlIl i ¢
viz Obr. 3 (Kieser a kol., 20Q0@an Keulen a Dyson, 2014

Historicky p r g a p saantibistikemS. coelicolorje actinorhodin(Brockmann
a Hieronimus, 1955) Jednp8o |l yy&kedi dov® amMndi svokbumar
vz8visl ostkiyseh ®mHps WsetrSveedre@evz bzaSrsvaedmortd ® § .



Vykazuies | ab® ant iy aprota se kliRickyhle v iy k(Bystyykd a kol.,
1996) Genov 1 kl astr zodpovhDdnl za produkci

bi osynteticklch enzymTJT tak® genybuRkKyovnd
(Okamoto a kol., 2009)

H Ol ?H OH O 0o
: |
O,/\ |) /“\ — /,// ‘ |:// Q CH3 f;CHZ
I | I | COOH
HooC o OH OH O COOH CH;
Actinorhodin Methylenomycin A
/—\ c>c|-|3
Undecylprodigiosin Butylcykloheptylprodlginin
(6) D-4-OHPhGly

OH

AO
(11 Trp/% /k | H
o)
X (9) D-(3-PO)Asn
R, = OH
CDA @NH COOH Rll =OPO,H

(10) L-(3-Me)Glu
R, =Hor CH;

Obr.3Ant i bi ot i k &.cpeficolarp & ® v ZKsese@m kat. (2000



Kdal g2 m an tSi kwoelacdlor K Do r . 3 )undeqylpradig§iésin
methylenomycin a kalciurd ependent n? antibiotikum o0zn:
(Kieser a kol. 2000)Undecylprodigiosinj e | ast o nazlTvs&n jako
S.coelicolorA3(2), pSestoge tento pigment pSedstavdu
snej m®nNn dal g2 mi | t y Smi prodigininy
butylcykloheptylprodigimu (Tsao a kol., 1985) Met hyl e n?% mynceizni p
cykl opent aavygskyj@Se vdorfild k x n.&eaoyBpr o jeho syn
l okali zov8ny wWgkpkasgmi dat BEREt eri 81 n2 Yl ir
[ gramnegat i (HobBsmkolh 4902) Kalciurhkdne pendent n? ant i |
( CDA) j e cykl iochksla lj lejidiemsgiegkyselim v T ¢ h zbyt kT
spSipogesntiim WShelt2Nkadt&bms peptiduKempter a kol., 1997)
Anal T zou genetick® isBfoemaoeybgly alhsahi
rTznTch genovich shlukT pro. Bligomown tk®zlut i s/e
vgakaboratorn2ch podm2 nkBzeh rdirkcth(Benittey kz a k't
akol., 2002; lkeda a kol., 2003, ak ov® neexpvy® meshbhuo®y geaona
Akrypt i c& ®il agsetnroyv ( B e;rkeda a kol 2003kQhhishi,a ka2.,0 0 2
2008; Tanaka a kol., 2013Akt i vac? exprese tDchto krypti
kbi osynt ®ze dosud Pséikz alde@wma nyikcghe i ldStvd kpall k
coelimcinPl, tzv. ¢glutl pi grodekemcpKkObyrp.t i £)k,®hjoe rkg

S coelicolor(GomezEscribanaa kol., 2012).

Obr.4Struktura coelimycinu métabali gdpk@h ®hpr
krypti ck®I$.0coekcolan 83(2); yp Sev zat o -Exriba®o me z
akol. (2012



Aktivace krypticklch klastrT a zvigen?
dos8hnout modi fi kacemiosymt &zTyz nfl @ighnttemolv & &
ajednoduchTm zpTsobem bktea8§ nkstandacdnscthe
anutrilnzch p o-Huititaceesk i n Tnneib o mikkofRatebr aj koh, i s my
2013) Vyug2vsg se rovnhDg kIl asdbleskilecchh g eengeutliad k
g e nhlukugGomezEscribano a kol., 2012; Luo a kol., 2013) Dal g2 v hodnou
kaktivaci kryptickTlch klastrT je pak |ej
producent T. 2018;aanaka a kol., Z0b3).

Vzhledem kmno gst v 2 kryptistkddihe kd asitvdj 2y s
vhodnT ch zpTsobT jejich obajketviTvnac en o wrdochh vy

Streptomycetyp r ot 0 na dPlreo vskilt gpjo2t enci § I [ pSi hl
subsswywgi t el nTmi biol ogickT mi;Tanakaaikel.j t a mi
2013).

Sporulace

Spory sloug? nejen k reprodukci organi s mu
materi 8l u (Seipke a kol., 2011; Gilh8nkov
mnoha bakteri 2, rosbil @tnr,i cSha,s 1a9 86U b (US t m ncok
bTvaj2 adaptovs&ny k pSegit2 za d®l etrvaj?
1972). Lze e kIl asstiaf i kowiak u,z g fhul oekda éshkéai am? K

vn2vgzni. k@jrloces tvorbyaspo(FsehsazP087sp6&t@
1986).

U streptomycet vznik§ spora vnhD mateSsk®

(Madi gan, 2010). Exospory se tvoS?2 S§keSet 2
vzdugn®ho mycelUi anNk®ies deht drah$et2zky spi
VI §kno, na nhDmg se tvo$2 spory, se nazlvs
chmi Sovitou vrstvu na PRoyjyechwzgbdlbaene, zk
dookol 2 a kol aeim2z a¢ iNowu akel®dh asL os s i

Vrchol budouc?2?ho sporoforu negq@dr. &Api k81 n
PTsoben?m proteinu Fts2Z, kterlT se sestavuj

ge nwhiAawhiBdoch§8z?2 k zast avzebny?’t nr®T sptruo, tkvtoerrbRu
tzZv.sporogenn2 buRKy. Peptidovsg vlIg&kna se
rozm? saplInsitcehnc T S2d2c?2chj e vibirfbair srepitace/Tap |

10
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Vnhj g2 obal spor je vytvg&§Sen pSeskupen?

vzdugn®ho mycelia a sekund8rn? met abol i s
vl 8knTm uvnits pept i dyo @Buttpek aanFolva®@ 20O n N| n ®
Nashl ukovg§n2 jednotlivich chaplinovich fil
proteiny RdI A a Rdl B. Chapliny mohou bl
prost Sedni ct ve2nny rdood Iriond]l esteosvt® v r st vy . Rodl

charakteristickou struktur oRul 2ar dzh®@ 0190 p Ms tk m ¢
a kol., 2002).

Vzhl edem k neprawWleaeaPn@®mumomu ve vl 8knech
f8z2ch, vj spooudsstpactrily j edi nTm hapl oi degdcim st §d
chromosomT do dpoh§zZ20bmej &S2ve za W ast.i F
ve vrcholu ranfamhz dizdugnylitevh8§ SByfhel i k&1 n2 v
buRky. PairnB vj&z apr2oct2e DNA naktapopjrojfei sev@h
vc hr o mo s o an€ | oblastedh (Buttner a F | 2,r 2000) Di stribuce t
ParBoriCk omp |l ex T pod®l sporeogewlnmci bpurRksyt Seydymic
(Ditkowski a kol., 2013) Vr Tsephamse rozdDIlI 2 pTvodnhD cc¢
FtsK DNA translokasa c2lenD odds8l 2 a napo
(Buttner aF | 2 ,2QD9).

VporovmnégetmuRkwm# je exospora odolnhRjgz (
Nen?2 adoeb Stea ka d pSteajvi §rra zka nep $S2 zendospdich po
bakt erBadllusa@labdumkt er 8§ vzni k§ uvnitS mateSs
Madigan, 2010)Exospory streptomycet neab$i uj 2 z Sefgd mpPi kal icm & tm,
chr 8n?2 erdosexdaryymms$ mi podm2nkami (Hanson
1978).

Germinace

Spora(exo- i endo) pSedstavuje dormant n? st 8dium o
aktivity metabol i smu, nebo | eletdch $98&.gnac e
Germinace spor(Obr. 1 a 4) je proces up SbeucRtkayd mant n2 ho st
domet abol i cky akt i v nBobekakg.e201d tMikwlik&kolfl8Z e r Ts
Reaktivace exospor streptomycetiaamait n2 ho st 8di a prob2h8 ve
kde exosporyz t r Swoehydrofobicitu (Buttner & | 2,r2@08).D o ¢ h Sirfléxu k

vody a zvDtgen?2 objemu spory.
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Germinace mTge blt u strempelomymetolsemm
akol ., 1981), mechanickTm rozrugen2m vnhj g
a kol 1977, Stastna, -fla9k7t70r,u ndeco om®adSii ad §(nG rmu zA
Dor mant n?2 spory obsahuj ? tnri aan ank@rl inFt onme, t akot
aktivithD dopomahsmhdtchempopor ul a.clTao fRMA kul i k
jezSej mytmeSz pro pol §teln2 f8ze germinace.
aktivaci transkripln2zhosapaan8faktar 3Fpojep
proh3dH8 od sam®ho pol 8tku procesu (Bobek a
U S coelicolor p Si germinaci degh @d%acinejpePz v e o
bunhNl n® stNny hydrolytickT  mi enzymy Rpf A
minut §ch doch§8z2 k dedm@® dachyndemosta$ébrs® omF
ze sporulaceceDakgZpomahekai a zal2n8 odr §
(Bobek a kol ., 2014). K pr v n-150 mie ipkubadea c i D
(hodnota se |l iz¥iménisdi umav Poidm rlakd h v az 2
met abol i ckT ¢l Hapwoad 19¢1GHamlissenr atkol. 1978; Bobek a kol.,

2014). Zd a t genov® expresds5018meE nu sswkez oxvlkatti,vige
met abolicklch drah stabilizuje. N8sl eduj e
(Obr.6) vedouc? opDhDtowk®ho zmy Kkeail isaub(sBalBek a k
akol., 2006 Kelemen a Buttner, 1998; Ohnishi a kol., 2002).

Obr. 6 Spory S. coelicolorpozorovan® el ektr onovhmtmi kr o
spory (Bpepoy;p8é ¢t an® akel (201 akova

13



2 EXPERI MENTCLNE LCST

21 MATERI CL
211Bakteri 8l n2 k me n

StreptomycesoelicolorM145 (SCP1, SCP2); (Redenbach a kol., 1996)

Kmen poskytl: RNDr. Jan BobeRh.D.

Bakteri ol ogifcskt8 v ai bnournaodlofagie,ell @k an8 skkk§  f a k u
Univerzita Karlova v Prazé®era® Vgeobecn8 f ak

KmenS. coelicolorA3 ( 2 ) p olsit m BRsap28CQPA350 kb)aci r kul 8r n?2
plasmidSCP2(31,4 kb) Nesyntetizuje methylenomycime b oS j eho pr oduk c «
na plasmid SCP{Hobbs a kol., 1992; Kiesser a kol., 20000men | e Suclve@v 8V
formhD sporoWviikah224)uspenz?

212Kul tivaln2z m®di a

N e #i tivedeno jinak:

a jedn®roeenta vypolten8 na z8wWVadhD pon
a pro p&®pidvibyla poudgit®, destilovan§ v
a pro Yapravu pMvbdh® pooNpOHKy BCI a

m®d i astebloyv &nlah k T m ( t1e { 23ehif; 101,5kPa)

Qi

Tekut 8 km®di &«al n2
AM m®d(5trakova a kol., 203
450ml s mNs aminokysmM)in (kagd§ 2,21

+ fosf 8§t y,HROZ 3D mm MpHRND)
Po sterilaci pSidat:

255ml 40% glukosa (nebo 5 ml glycerolu na |
12,5ml 2% MgCh

05m 1IMCaCh( konel n8 koncentrace 1mM)

35m 1M KCI (konel n8 koncentrace 7mM)

11m smRs bg§z2 51 Base 0,457 mg/ 10 ml ( ko

Sm2chat a wupravit pH na hodnotu 7.

14



2XY T  m® dKiesser a kol., 2000)
169 trypton

10g kvasinigxnt r akt
59 NacCl
Doplnit dH,O do 1000 ml, upravit pH na 7,2 a sterilovat.

R3 m® dGomearEscribano a kol., 2012)

59 mannit ol (nebo 5 ml glycerolu na | it

5¢g kvasinidxnt r akt
01g kaseinovl hydrolyz§t

39 L-prolin
02g KSO
56g TES

10g  MgCl,86H,0
2mi stopov® prvky
Doplnit dH,O do 1000 ml a upravit pH na 7,2.

stopov® prvky
40 mg ZnCl,

200 mg FeCE®H,0

10 mg CuCL2H.,0

10 mg MnCl,&H,0O

10 mg N&B,0;a0H,0

10 mg (NH4)sM070,4@8H,0

DoplnitdH,O do 1000mla k| adovat v tmav® | §8hvi

Po sterislteaii | mSi dawtztoky (na 100 ml R3 m@
1ml 0,5% KHPO,

0,4ml 5M CaCl

1,5ml  20% L-prolin

15



NMMP m®d i (Kiesser a kol., 2000)

29 (NH4)2SOy

5¢g kaseinovl hydrolyz§gt

509 PEG 6000

0,6g MgSO:&H,O

1ml roztok minoritn2ch prvkT

Doplnit dHO do800ml, upravitpHna7,2arz d Bl po 8 0 ml ali kvotn

roztok minoritn2ch prvkT
1lg ZnSO,&H0

19 FeSQaH,O

19 MnCl,aH,0

19 CaCb

Doplnit dHO do 1000 ml.

PSed pougksamtm pSi dat

15ml  NaH,POJ/K,HPQ, pufr (0,1 M, pH 6,8)

2,5ml 20%roztok mannitolu

25m preger mi novan® spbnku®acteok0!l mmn pSi

Kul ti valsagarerm®d i a

Slspor um®&d ind m
259 bakteriologickIl agar

49 glukosa

49 kvasnilnl extrakt
10g s | a cextraki

Doplnit dHO do 1000 ml a upravit pHa hodnotu 7.

SEFM m®di um

209 bakteriologickl agar

209 mannit ol (rozpustit nejdS2zve)
200 s-jovs8 mouka

Doplnit vodovodn? vodou do 1000 ml

16



2.1.3 Enzymy

DNasa | (ThermoFisherScientific)
DNase | (RNasédree), 2U® T

Taqg DNA polymerasa(ThermoFisherScientific)

DreamTaq DNA Polymerase, 5 1

M-MLV r ever zn? (ThermaagkishkrSdemifiga s a
M-MLV Reverse Transcriptas@00U®I™

Inhibitor RNas (ThermoFisherScientific)
RiboLock RNase Inhibitgr40 U® T

214DNA ol igonukl ectandatdy a veli kostn?

DNA oligonukleotidy (Integrated DNA Technologies)
SCO323eright (CDA peptidsynthetasa I)

5 £TCA CCG GGT AGT TCT GGA AG3 E
SCO03230aeft (CDA peptidsynthetasa I)

5 £AAC TCG ACG CAG ACACCAC3 E
SCO03234right (CDA; fosfotransferasa)

5 H6GTACA GCAGCAGCGTCAG3 E
SCO5314left (_§ espbi 0 pidment;whiE protein VII)

5 H5CG TGT ACC TGCACCTCA T3 E
SCO5314right (g espbd o pidiment:whiE protein VII)
5 £TCC CAG CGG TAG AAG CAG3 E

SCO5319eft (4 e d br ospiiment;whiE protein II)

5 H#CAG CAG GTACGC ATCGTC F3 E
SC06273right (coelimycin P1polyketidsynthasa typu I)
5 H5GG TTC GTG GTAGGT GAG TT3 E
SCO6275ight (coelimycin P1; polyketigsynthasa typu I)
5 HGAC TTC AAC GAG CCCAGG TA3 E

17



SCO6275eft (coelimycin P1; polyketigsynthasa typu I)
5 H5CC AAG GAACTC ACC TACCA3 E

DNA velikostn? standard
GeneRule™ 100bp PlusDNA Ladder, Readyo-Use 100 to ®00 bp, Thermdrisher

Scientific

2.1.5 Roztoky a pufry

N e #i tivedeno jinak:

a jedn®roeemnta vypolten8 na z8wWVvadhD pon
a pro pSoptakd a pufrT bylaQougita des
a roztoky bylydl e pot Sebyl tskiemi (t ledplh R3AnGn,
101,5kPa)
TE pufr

10mM  Tris-HCI (pH 80)
1mM  EDTA (pH 80)

EDTA
0,5M EDTA (pH 8,0)

Glycerol
20% roztok

Glykogen
Glycogen (5 mgnl™), Thermo Fisher Scientific

Octans od n T
3M octan s®BInl (pH

NaH->PO4J/K >HPO, pufr
k a gQj1fnM, pH 6,8

18



Mannitol
20% roztok

Ethanol
96% a75% roztok y/v)

Rozt ok nuMiPeot i dT
2,5mM  dATP
2,5mM dCTP
2,5mM dGTP
2,5mM dTTP

Methanol
99,8% a50% roztok {/v)

Hydroxid amonnl (agq)
1M roztok

Kyselina mraven]| 2

1M roztok

10l re a k | n 2 Mgl fra DNasul (Thermo Fisher Scientific)
a d o ¢ &0armM Tris-HCI (pH 7,5), 25 mM MgCl,, 1 mM CaCk

10 PCRr eak|l n2 pufr pr o (Thegno Biphér Sgeatificy me r a s u
a d o g e0d M TriHCI (pH 8,4) 50 nM MgCl,, 500 mMKCI

100r eak| n2 pMUV rpewerM n?2 (ThermmFisher Scipntifia)s u
a First ChoiRAGEKit RLM

1% agarosa
0,5g agarosa
50ml 1 TBE

19



100koncentr Bpuenl TB
108 g Tris

556g kyselina borit 8§
9,3ml EDTA (pH 8,0)

ZSedit do 1000 ml a upravit pH na hodnot

Barvz2c? roztok Gel RedTM NinWhter (BotiuAlci d Gel

Ler vielndor etsarewn? 2 r bviztazdci dsDNA, ssDNA a RNA v

agars ovich nebo pol yalGey Remi dxgv Tacbhs og ell enc h .

UV spektru okolo 3000om.Do agarosovich gel T | ze Gel
pS2mo pSi jamjeibahelafii&eesep ivddE§n2 m do barvz2c?

Bl koncent momBareic2nvzorkovl pufrespro agaro

20mg bromfenol ovg modS
20 mg xylene cyanol
3 ml glycerol

Doplnit vodou do 10 ml a prom2chat.

216 Pougi t® chemi k81 i e

a

Q1

Q1

Qi

Qi

Q1

Q1

Qi

Aceton (Aceton 99,9%Enviroscan Capillary GC Grade, Labter)

Acetonitril

(Acetonitrile Hi Per Sol-MS, OWRROD&MKNSPRME f or
Agarosa(SeaKerﬁ LE Agarose, Lonza)

AmoniakivodnT roztok 25%

(Amoniak-vodnT roztok ,2&BdNep. a./ 1000 ml
Bakter i ol dAgar Baktériolagigad Mo. 1, Oxoid)

DEPC (diethylpy r okar bong8t) voda

(DEPGTreated Water, Thermo Fisher Scientific)

Di hydrogenfosfor#£Onan draselnl KH
(Di hydrogenfosforeNenan draselnl p.a.,
Di hydr ogen fsodfndHsP@®jan a n

(Di hydr ogenf omaf, backBldr)nan sodnl

20



Q1

[«}]] Qi [«}]]

Qi

QO Qr Qr Qn

Q1

Q1

Qi

Q1

Qi

Qi Q1

Q1

Qi

Q1

Q1 Qi Q1 Q1 QI

Qi

EDTAidi hydr 8t disodn® soli ethylendiamint

(Chelaton3d i hydr 8t-Nep). a., Lach
Ethanol (Ethylalkohol 96% p.a., LacNer)
Ethyl §Eeth§yt esterkyselNerhy octov® p. a., L a

Fenol (Fenol pa., LachNer)

Fenol/chloroform/isoamylalkohol (25:24:1), pH 7,5,0
(RotiE-PhenoI/ChIoroform/IsoamyIaIkohol, Carl Roth)

Glukosa(D-gl ukosa monohNedr 8t p. a., Lach
Glycerol (Glycerol for molecular biology 99%, Sigma Aldrich)

Glycin (Glycin p.a., LackNer)

Hydroxid s¢HydrNaOd seNdpi p.a., Lach
Hydrogenfosfor efPOan drasel nl K

Hydrogenfosforelnd&e) draselnl p.a., Lach
Chlorid dr(aGhellonrTi dkadr aNe® |1 nT p. a., Lach
Chlorid hoSelnatgmHPexahydr §t MgCl
(Chlorid hoSelnat-Nlenhexahydr 8t p.a., Lach
Chlorid manganat LaH&trahydr 8t MnCl
(Chlorid manganatNetetrahydr 8t p.a., Lac
Chlorid mRDNnat }@2Hg i hydr 8§t CucCl

(Chlorid mRNnat Nerdi hydr 8t p.a., Lach
Chlorid so@dmflomNiaclseNemT p.a., Lach

Chlorid C&pe@mltdri d v §panakNer) bezvodl
Chlorid v&8&penai@HOdi hydr §t CacCl

(Chlorid v&8penatNer)di hydr 8t p.a., Lach
Chlorid zinel natdhlboerzivdo dzli nZenlilaNef) bezvodl
Chlorid ¢gel ezéeCh@HChexahydr 8§t F

(Chlorid gelezit-Nenhexahydr &t p.a., Lach
Chloroform ( Chl or of or m st adNenl i zovanl p. a., Lac
Isopropanol (Isopropylalkohol, VERKON)

Kasei nov]l (BasanrHydrolysat§, Sigradrich)

Kvasni | ni{YeastEktracs ©xoid)

Kyselin@Kypoelit®a bori-Ne§) p.a./ 500 gr, Lac

Kyselina mraven]|?
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[«}]]

Qi Qi Qi Qi Qi Qi Qi Qi Qi

Q1

Qi

Q1

Qi Q1 Qi

Q1

Qi Q1 Q1 Qi

Q1

(Formic acid 99% Hi Per So-MS VWRIGR@MNAN ORME f o

Kyselina methyl-2-amino-N-2-hydroxyethylpiperazin-N'-2-e t hansul f onov §
N-Tris( TES O9 9%idrich$i g ma

Kyselinaocto8( Kysel ina oeNerbv8 p.a., Lach

L-prolin (ReagentPILFsc')g 9% ( HPL@Nrch)Si g ma

Mannitol (D-Mannit p.a., LackNer)

Methanol (Methanol hypergrade for LMS LiChrosoI\F, Merck)

Mol ybdenan amo n(NH,)sMo©4aHDO{pyad adier)

Octans od(n®ct an sodnl BbNegvodl p.a., Lach
Polyethylenglykoli PEG 6000 (Poly(ethylene glycol) 1000, Sigma Aldrich)

S2ran gNH@S@[ S?2a manprl LackNer)

S2ran dnrS0s(ed2nrfank dr asNe)nT p.a., Lach
S2ran hoSelnatl ,A@tahydr 8§t MgSO
(S2ran hoSel|lnatlT-Neeptahydr &t p.a., Lach
S2ran zinelnatl ,aM@®pt ahydr §t ZnSO
(S2ran zine|lnatT-Neneptahydr &t p.a., Lach
S2ran geleznatl,aH®ptahydr 8§t FeSO
(S2ran ¢geleznatT-Neheptahydr 8t p.a., Lach
Sl adov]I (MalkBxtract, lOxoid)

SmNDs nukl e §Deaxyhdcleadidé MR, 10 mM, Sigma Aldrich)

S-jovs8 (loykaa 8 mouka odtul nDn8 hl adk§g, E k

Tetraboritan sog@BObaod®kahydr 8§t Na
(Tetraboritan sod4Nér) dekahydr 8t p.a., Lac
Tris(hydroxymethyl)aminomethan ( | i st-Ner) Lac h
Tris-HCI (TrizmaE base, Sigma&ldrich)

TRIzol (TRIzoIE Reagent, Thermo Fisher Scientific)

Trypton (Tryptone, Oxoid)

Voda z b av @NsSeFried\Vdater, Qiagen)
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2.2 METODIKA

221Kul tivaln?2 metody

PS2prava S poStrepto@yces coelicoddvilae

1.

Pracujenez a asept i c k I0tsporooaicoldrz @ b | k g 86 me

m| tekut ®ho 200BIHi he2m¥FRwev DKbI48hpvSace tr
tepl AtCNrndat9a Sepal ce (200 rpm) za aerobn?
Na Petri ho :fni s mg jreproell kn@Brmlintkulama povrchu
SIm®di a pSekr yt ®h mkubujenebddfd ik o WKL s(fidd is2e.
poug2vat 2avhDgenl agar

Ged® hydroagfyo sk 2x 2 nfe§ reu proevireczhauv cce | gopp a ¢t
stedebh? |l ovaOm®ewodody fugal n2 kyvetD

Pro pS2pravu hd&mhdgemm sgadsPledukupesaet N
vortexujeme 9min.

Steriln2 stS2kalkou provedeme filtraci
Certrifugujemes mNs po dpBu Tepli ®0ODO0 4HetheG a
Universal 32R Refrigeration Centrifuge Model 1617). Supernatant
odstranzme.

Spory resuspendujen2eml 20% glycerolu

8. RozdNl 2me do mi kO zkklmadwejkep® @ABIO tepl o

Titvaotku sporov® suspenze &SRAVNng&sdiieudn o u
Zjist?2me dl e pol tu narostl!| T ch kol oni 2

suspenzi.

Kultivace S. coelicolorpr o i zol aci s eoklund[8r n2ch metab

1.

3.

Asepticky 2 0 | k ull’spolo8 0 ml p $2tselruny@u@&haoo ( R3, AN
neboNMMP) v200mIEr | e n may e .rKaltiwidj & m& c @ dolu s D

h pSi tALpinoat S @®aDrpme)z a aerobn2ch podm2n
Inokulum (1 s por ) aktivujeme pro germinaci
N8§sl ednni zaol kujeme sB86Ori mPdhp®Oms!| ugn®
Erl enmayerkud D i lvaRa&e rpopbodbuén §h pSi tepl ot |
na rotaln2 tSepalce (200 rpm).

Po kultivaci provedememetzab2@Bi t TekundS§k

23



24



2.2.2 Metody p r BNAea DBIA (experimentyyp S2 pr av )

lz ol ace RbAdbkuonvid& pomchéaqefﬁtRl zol

1. Vegetativn?2 bsRKlidf péikratlama®gisber yz)i r konov T
p2skerkter ® jmoohomogehizadd m&2 st r ojRersoMi ni | ys
Homogenizer (Bertin).

2. PSi d7800dTRIzoluna25®! vzobkut etd8l n2ch bunhk)
3. Homogenizaci vzorkp r @l §ne i hned po ckhulatdi2vmeec ina Mz
nejl ®pe po kagd®m cyklu homogeni zace
1.cyklus:1i240s,nej ni §g2 rychl ost
2.cyklus:11240s,st Sedn?2 rychl ost

4. Od st Semdifpn8i000l ag p o k o jo o(MiBi Spineplud, Eppendorf).
SmNDse s m2 rd pftvlan8ch mi krozkumavky.

5. Inkubujeme fminp Si 65 AC, pot® chlad2me na | ed

6. Provedeme dal: g2 homogeni zaci

1.cyklus:1i240s,nej ni §g2 rychl ost
2.cyklus:11240s,st Sedn?2 rychl ost

7.Vt ®t 0o f8zi mmféeme owvzahno® v 80 KAr@ba amr az
pokr alizolaceRNA. v

8. Suspenzeimeudraguljedu a d agem.nrkuhgemed mmin 1  ml
pSi pokojov® teploth.

9. Provedeme homogenizaci

1.cyklus:2l 2 4 O e§ vryclijogt?
(2. cykluspro izolaci RNA ze spo6l 2 4 & e § vryclilagi

10.0dst S&dmneld0@®Bi @ pokoj o.v®etgekpelro& NMmy cel i
klesnout na dno mikrozkumavky.

11.0deberemé o rf r8ibazmyceliax do nov® mi krozkumavky

12.PSi d gl chl or of or,numin nprcoht §Sreeprtexman
inkubujeme 3ninp Si pokojov® teplotn.

13.0dst Semnm&Ii10DD® It ep | AC.N

14.Po centrifugaco deber eme horn2 vodnou HB89i Odo n

isopropanolu. Inkubujeme Tinp S i pokojov® teplotDh.

25



15.0d st Se diinpeSLiB@0Oa Tt egpl gpt B Hepdh&E2 vIitNgek
pSitsiad Og gl ykogenu

16.Supernatant odstran2me a pRO0OeACpromyjer
17.0d st Serifpngil GO It el ot N 4 AC.

18Pel etu kr8§tce winsull? mep Sensend BORANAS kit er
nelzerozpustit).

19.Peld u rozpdGa 26 DEPESvo8me 5 Ol Ri bolLc
RNas.

200Vz 8v Dr ¢ I8z@®ovedeme gt Npen?2 D Nma&solue deriob u s
chloroformovou extrakc2 a srg&8§gen2m RNA
RNA mTgeme nejprcvhd opodbo®mbvdenelktr akc
et hanol em, pot® JgtDhNDpen?2 DaNlarafarmovod a nae

extrakci a pSe strigdeeno?meeotvhpaSizoplaedd nMig g 2 .

Gt Dpen2 DNasou |

11 51
i zol ovang RNOI 5001
10l DNasa | ifr 10 Ol 500
DNasa | 2 Ol 1001
DEPC HO 78 Ol 390 Ol
Cel kovl o0bjleod 5000 |

Inkubace M AC, 30

Fenolkc hl or of or mov§g§ extrakce

1. K rozpugt Dn® vRNMA mA Sdana/éiorefom/isoamylalkohol
(25/24/1;pH 4,0).

Pr o m2 30 sSnmeortexu.

Odst Se dntnm8&i 1A@I000  (Blini Spin plus, Eppendorf)
Odeberemetnr n2 f 8zi a opakujeme extrakci
Odst Sedinm8&4#40000 ag ep 4 o AD.

Odebereme hon 2 fS§ adiS§Mneec tBa n spHES (LM0 objemu) a 96%
ethanol2,5n 8 sobek obj emu).

7.Sr89g2me 2 hodiny20( nfeeh.o pSes noc) pSi
8. Odst Seatnm&4#0000 ag 4 AC.

o 0k WD
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9.

Peletu pomyjemel ml 73% ethanolu

10.0d st SerdiRpnSbM00Bl ad ep b 0o AD.
11.Pel etu vysug2 mlp S @DERENIdY. me v 10

Spe

ktrofotometrick® stanoven? koncentrace

1.
2.

MRSen2 bylo prov§dhNno nldA(Deixdtroji Spek
Po nastaven2? programu pro ml2$nddS2 m&on
10DEPC vody jako slepl vzorek (Abl anki)

3. Poz@®NSeamer ky i zol ovan® RNA.

N§v

Na pS2stroji 0 d eAqxd/Aegd) a kohcengracicRkNAI ( hodnot a

ohi gonukpeiotae bT2aprzaS8sobn2ch roztokT

. Vy hl eseBvenein u k | eporta dz[v 0 $. eoelicologié4sy dat ab § zi

StrepDB(www.strepdb.streptomyces.org,l 2016, onling
VI og2me sekvenci do aplikace mdgRunee 3
navrhovat primery a yr i d ip zlby (Karéssaam Remm, 2007{Untergasser
a kol., 2012)
D8Il aes tnavh2omden ® p:ar ametry

a opti m®Il gai dzOpZnt

a rozdz2lt tt&ml2o ocbodio pF iA@Tr T
Zprogramem nab2zenlTch pri meemMmNIizyon & sned a
na t ebmpdsBita nej sou vz8&§jemnlD kompl ement
kt vodibmer T.
Funklnost navrgenlTch oligonuklednidT T t
silico PCR amplificationf San Mi | | 8n a kol ., 2013)
Navrgen® sekvenoé| odn g omeu(Dr b tegated
DNA Technologies).
Dodan® oligoéywkli ¢éoziodwa @u Joo&rpmdy 2 daj 2 c?
mnogst v?2 s talychom pn&i p vzeSdsyolbin 2 o kaneemtrack y
100M( pro reveéempzn? at PLMRs lpro ulg 2zvEenteD nrio)z t o k
Z§8sobn2 roztoky -2@drdCGjeme pSi teploth
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Reverzn?2 transkripce (RT)

i zolovan§8 RNA 101 201
dNTP mix 201 4 Ol
(-) primert 101 2 Ol
RT pufr (101 ) 101 201
M-MLVreverzn2 tram®5&Iri ptasa 10l
inhibitor RNas 0,5 Ol 1 Ol
DEPCH,0 401 1001
Cel kovl obj em: 1001 2001

Reakl|l n2 smRs jemnh pr onfdkahijs§enmei2ap A& §ptoc ed oobdt
1h, ppH® AC pomndRdakcli0 | ze 0p ALCr,pghietmadvo v at
n8§sl ednNeg®tCiRun2 -koptookadg®T(vzorek byl a |
i dentick® reakl|l n?2 smRsi jako pro vzorek ne

Polymerasovs Set)Popov@&veeakéetfR@RBRKkripci

reak|] n2 smdst rpan §,EMieg @in 1 Ol
dNTP mix 201 4 Ol
(-) primeF 101 2 Ol
(+) prime? 1061 2 Ol
PCR pufr (101 ) 1 Ol 2 Ol
M-MLV reverzn?2 tr0nsk®li ptasal OI
inhibitor RNas 0,5 Ol 1 Ol
DEPCH,0 401 1001

Cel kovl objem: 1001 2001

Reak|l nemam@NDprpm2ch8&§me .a kr§tce odst Sed? me
N§ s | enlubgceet € r morcuy kplSBE t epl otn2m regi mu:

pol et o p| teplota| |as

11 94 4min| pol 8t el n?2
301 55 30s | hybridizaceprimeru
72 1 min edd ongace

94 20s denaturace dsDNA

'primer ke specifick®mu %seku RNA k-8HjRocAcCigSEMBANAY
pri mer ko mp3lEe nkeonntc8ir ng?e nku
®pri mer ko mpSlEe nkeonntc8ir ng?e nku
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Anall za DNA pomoaljaelbskbiv®of geé sy
1. El ektr of or e (MincRHuS Hoaizorsal @el Electeophoresis, Thermo

Fisher Scientific)p Si pr av2 me poaqarsosprva®h n a lgietl2u
vzni kla tRsn2c2 n8doba.
2.PSipravzme 11 TBE pufr naSedRn2zm 101 |

destilovanou vodou mn o g st v 2 dostateln®m pro pS2yp

el ektrol ytesepSi el ektrofor
3. PSi praErmenmayereovsiushpbaR z i oMy)s agdrasy] 2 C 2 1
v TBE pufru.

4, Agarovou suspenzi pSidegem&roo!l hn®t k®h
Kr §t k® zvBrh Spakujgme bz am2 ch&8ndaRlbypatkuwougi v
pohybem ag do rozpugthDn2z agaru.

5. Rozt ok agaru innechm&@mecaclolodbdArOv2a2 pSioad §
GelRedTM Nucleidci d Gel Stain (3,5 Ol na 35 ml

6. Nal i j eme gel do utNDsnNDn®ho podnosu a
vyznal en®m m2stDn. Ponech8me gel ztuhnot
7.PSelijemeSvgBl umpstNDnT ve vanhD aparat

el ektr of or edaby byl ®ho hlagina&dr povrchem gelu (c&5
mm) . Opat r ngk [vuy j hnBeenbee nz.

8 Do krajnzch jamek naneseme mikropipeto
objem (162 0 @6érku vn a n § gpaifu5n®1 nan§gec2ho pufr
1% agarosy)

9. UzavSeme aparaturstepBopmpPe @ehpkteje zadu oy
ke kladn® elektrodh) auU=ma¥ltalv2mezdapen
mezi elektrodami ¥m]. Zapneme proud EI|l ekt rof oresa trv§g§ p
naphRogadopwyan®ho +#HBOmEnd Nl en2 asi 20

100Po skonl| emrsyvepre&me o or o] naphDt?2 a gel
pl ochu transilumingtor WV as whPtzl$éad i mei | ¢
fotograf i c kitydzofdzmoatn? me .

29



223Separal n? metodynal yti ck®

Uni verz8l e>xt makoda na pevwmou ifz®2iaci SBEX un

me t a b streptomytef

1.

7.
8.
9.

Kulturu po kultivacio d st Se dR ywe e miDn p Fi0 0 & (HetGely a

Universal 32R Refrigeration Centrifug¢odel 161001).

Supernatant o#debecé&@e z#domaok® a udr guj «
Ho mo g e ni z aspdr (MimilysmP@rkonah Homogenizer, Bertm) a\ §ne

nejl ®pe i hned po kultivaci (pS2p. i hne
resuspendujeme ¢  ml odebr an®hmi kg wE&rumeatvaret. u P .
zitkonovl pa2 skl enNDn® kaohl 4 #&3% me wajalr@peed up o

kagd®m cyklu homogeni zace:

1.cyklus:1i240s,nej ni §g2 rychl ost

2. cylkdosst S@dn2 rychlost

3. cykR40s s : n aychiogtg g 2
Po homogeni zacil®Gqi58mddsupernatant oddb&eme
do |ist®@it&k® zkumavky. MTgeme doplnit
z2skamdwna¥m kroku, nebo extrahovat homo
Pro extrakcipou gi j e m8i Br and e n®prov 2vimzeo r ki dl e po
p o moM RH,QH (aq), nebo IMHCOOH
SPE kolonku Qasis HLB 3 cc Vac Carttig e , 60 mg sorbentu,
| 8§ s Walterg um2 st 2 me (Waders I8REn manioldsip oj en T S
vakuovou pumpouVakuum regul uj eme, aby *tok n
(kapalinhD o objemu 3 ml by mbDI prTtok
Provedeme kondicionakolonky 3 ml99,8%methanolu.
Provedere ekvilibraci kolonky 3 ml Mili-Q vody.

Naneseme 3 ml vzorku.

10.Promyjeme3 mls t e Milli FQvédy.
11.Eluujeme 1,5 ml 99,8% methanolem do 2miikrozkumavky. Z2 s k 8§ me

2l1zakoncentrovanl vzorek.

122Provedeme zakoncentrovg8ni37A® centri fug:

“iniverzslne SPEsmétuod&rpPochi metabibl itT streptomyc
sn2zkou mol ekul ovou hmot naps&@nhoglgkosily, msfomgciajmi pol 8§rnz |
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133.Rozpust2me resi d39@mmethanelu( pap S@lbyL0OP

ro

urychlen2 rozpougthDn2 | ze poug2t m2chS§8r

14.ZSend¥p omNr u 1: 1-Qsddeuraip lo m2 c mhigdmiéxi

15.0d st Semd2 mé¢ ol n2 cemihpiBfpakojpodl@otdd@plbo

16.0deber eme 50 Ol apovedenek ua ndaol TvziDAD kP L C
MS.

Extrakces ekund8r n?2 c 8. coeledloseld dilyiltajc et 8t em
1. Kulturu po kultivacio d s t S(e4l 27&8@Q 0, 7 fin).dgSupernatant odebereme
do nkovn® ck® zkumavky a udrguj eme na
2. Homogeni zaci b u rPé&rsonabHomogemizer, Bedip)n i? §ne
nejl ®pe i hned po kultivaci (pS2p. i

resuspendujeme v1i nddebr an®ho vsnu ke rorz ktuanatvic e .

tgn

| ed

h n e
P

zirkono v T p2sek a skl erchd@dkme nkmieypelpedaio r |

kagd®m cyklu homogeni zace:

1.cyklus:1i240s,nej ni §g2 rychl ost

2. cyka0sst S@dn2 rychlost

3. cyRk40s s : n aychiogtg g 2
3. Po homogeni zacil ®ucqas5dimdisupernatant odéb&eme
do |50mslt ®k - ni ¢ k ®Dod knPmreevimtha kbl t i val n?
z2skamdiwna¥mUgRrakame pH dle pot Seby.
PSid§me 25 ml ethyl aceit §tu a intenzi
Odst Seld 2Ae0 O( 5hin).goddeber eme horn2 organ

Extrakt zakoncewodparagj eme na vakuov®

N o g A

Residuum 0o z pust 2 me9986tmEt madnol u. Pro roz

pougim2ecnme8 n2 nsanikecor t exu a

m n

v nl
i ck

pug

8. Dle potSeby zSed2meéel 60 enmé hpBeeMVDP S

poroziGna Gtd|mnmea Stoln2 centbdbFude.
vialky.
9. Provedeme anRADITarMSUHPL C

Extrakces e Kk und 8 r n 2 c B. caaledloanetodou QUEIChERS
1. Kulturu po kultivacio d s t S(e4l 27&0@Q 0, 7 in).¢gSupernatant odebereme
do nkovn® ck® zkumavky a udr guj eme na

31

O

| ed



2. HomogenizacbunnNDk a spor (Minilys Peadgdneal H
nejl ®pe 1 hned po kultivaci (pS2p. i hne
resuspenduj eme v 1minklr odzeksutm al voonkemmn &P Svi oddSyn
p2sek a skl enhDno®| & dadledénkeyj.| ®pzo0 rpkoy kagd®
homogenizace:

1.cyklus:1i240s,nej ni §g2 rychl ost
2. cylkdosst S@dn2 rychlost
3. cy k408 s : n aychiogtg g 2

3. Pohomogni zaci odst Se d,5mie) aéupernatant odeb&dme 0 |

do | ist® &0mkurkawky.k Dopl n2me do 5 ml

z2skamdiwn#¥mURrakame pH dle potSeby.

PSi d§ meacetdniriluenl i nt enzi vnnd t Sepeme 1

PSid&me 4 d MgNACI. | ninenzivnhD tSepeme

Odst SetdAXZmed 0(5min).dddeberemédor n2 or gani ckou f §

Extrakt zakoncentrujeme na vakuov® odpsa

© N o g &

Residuum 0o z pust 2 me99,8omEkt mdnol u. Pro rozpug
pougim2ecnme8 n2 nsanikecor t ex u a

9. Dle potSeby zSed2meél 60U enme hpBSeemMVDEP S
por oz iOtmo ds t2Semitme st ol n2 cent rdIf ude. C
vialkyap ovede me an-®dAO-EMSUHPLC

Ultra-v vy s o k o Yklaipnanl 8 n o v 8 c hrUowmad etge kad @& heod isp @ lo e
ahmot nostn?2 det ek cBADdOFEMS) | et u ( UHPLC

Extraky ze streptomycetovlich kultur bydy ana
Performance Liquid Chromatography). Anal vy
tvoSen Acquity UPLC vysokotlakim |erpadle
Acquity UPLC kohbemyl mcgermps UPLC DAD det
pole (DAD) ah mot nostn2m detektor em dlektibspr&eame mi er
(ESI'i Electrospray lonization)ar t ogong8l nN uspoS&§danTm anse
(ToFT Ti me of FIight, Wat ezrpsr aMSo)v. 8 nZa2 spkoammo8c 2d ¢
MassLynX", verze 4. Waters)

UHPLC sbkepgt?tati jednotlivich slogek vzo

pomoc?2 hmot nost n?2 spektrometri e, kters$§ d
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hmotnost mku. nBdmgo ¢ 2MagslylYjr @ mpo2% ®®k &nT m hodno
navrgeno element8&8rn2 slogen2 analyzovanTct
Podm2nky mRSen?

UHPLC

Qi Qi QA Qi

Q1

MS

Qi Q1

Qi

Q1 Q1

(O]}

kolona Acquity UPLCBEH C18 50 InPm,1 v el i k ossm; |Vgastteircs )1,
mo bi | n?2i0f 82 kyA el idH#; BihlGD% acatdniril v

rychl ost pmlihinbku: 0, 4

gradientov8 eluce (min/ %A): 0/90, 12/ 4¢C
teplota kolkphpt a2%zACkT: 10 AC

objem n®SstSi ku: 2

poziti v rekktrosprejenESHHE e

naphRt?2 na vstupadbBkBRpipeEGSe: NHRA500 V
teplota bl oku i ontteopvl@htoa zddersoglev:a tla2 On2AG
AcC

prTtok desol va®gpmTthok pplyywnu BG4t upn?
mNSeno ve AWA ms,prodevameziskersyenu 0, 1
speciM+Ht lo@y bylyexteh ov §mmotsnost n2 nbaoknem 0, |
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3VhSLEDKY

31 Porovn8n2 extrakl|ln2ch metod

Proizolacis e k und 8 r n 2 Shcoeheeldbaybl oal iviyJz k ougena, met od
vyt Sep8h§hacet §tneam pae ve(®RE:. Bxik8koa byly provedeny
po48hodi n8c h Skcaelicblorvaa c B3 smlgdrolam (vizkap. 2.2.1 a
2.23).PSed e bylorupravend pHsupernatantu na hodnotu Ze xt r akt T byl
pSipraveny vzorky pro anallzu ©DAkToRdS&rn2c
MS vpozi t (E8W)2imoni zal n2m m-du. (Nejzgikap. sP.e
sekundZ§8r n?2 c(hab. inbyto aldtekd@into e z 2posutgarntdar dT) %
extraktuz 2 s@&banetodouSPE

Tab.l: Porovng8§n2 extrakln2ch meto@et h@gPBcetQIUEL
zhl edi ska detekovanT c% cosliecolomi48go méch me
UHPLC-DAD-ToFMS. N e j vl2Sctiegdcknalezeno extraktup Sra p e n ® m
metodou SPE.

sekundg8rn?2 SPE QUEChERS |et hy |l a
abaflavenon ano ne ne
CDA 2b ano ne ne
CDA 3a ano ne ne
CDA 3b ano ne ne
CDA 4a ano ne ne
CDA 4b ano ne ne
coelimycin P1 ano ano ne
desferrioxamin B ano ano ano
desferrioxamin E ano ne ne
2-actinorhodin ano ne ne
undecylprodigiosin ano ano ano
streptorubin B ano ano ano
kalafungin ano ne ne

'stopovs§ mnogs
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32 AnallTza sekund8rn2ch metabolitT

3.2.1 Albaflavenon

Albaflavenon CisH»0) b y | d e tpe 48ohv KultivaceS. coelicolor M145 na

R3Im®diql yscer 0294@. pBktrakt byl a2ak@hymet DI
pomoc?

UHPLC-DAD-ToF-MS (Obr. 7 a B

100+ 902 1: TOF MS ES+
219.175 0.08Da
= 1.50e3
=
©
Q
X
]
L
T
o]
b —
N
c
]
£
0-

2.00 4.00 6.00 5.00 10.00

retencni ¢as [min]

Obr.7Ex t r a h o v a mrbmatogrant HPLG-DAR-TOFMS anal T zze ext r &
super nat abtcoelicalorMildsplok 48 h kul ti vace née
glycerolem.Osaxukazuj e rgtitamaylimd enhast g det ekec
monoi sotopi ck® Da mo p &v 22dbafpvehafidCIsH,,0
(pseudomol e kw:0'y Wz Hoochrtot & :v2a1P1T49t e n §
Vtg=9,02mi n j e patrnl p2k pro albaflaveno

100 219.1751 1: TOF MS ES+

1.50e3

-
-
-
-
-

intenzita detekce [%]

[220.1773

2le T 2ie 250 T ob2 o4 T oke | ots ' 2h | 2% | 2w
miz
Obr.8HmMot nostn2?2 s prel002 mimMmUHPEG-DAR-ToEMS anal T zy
extraktuzes uper nat a 8.tcaelicdorMi4d pol8 h kultivace na R3
m®di u s gNagsexgerueetleaanmodnota/zi ont T ,yintereitao s e
(mnogstv2) Vd&ctstpekiomt T.e kuavinli opse.:
CisH»xO" (mz hodnot a vypolten§:: 2171)1749;
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odpov 2abaflpverod. EI e me nt §r iofdtu byld stap@/end se
spr8vnost?2 mz=080pfm hodnoty

Albaflavenonb vy | det ekprw BN It v k ®ecoelcolaril45etedy po
6 h kultivacena AMm®d iglycerslemp Si AB.7 Extrakt byl z2sk§8r
anal yzov §HPLEDAD-Ja@AMS (Obr. 9 a 1

8.09 1. TOF MS ES+
219.175 0.08Da
3.00e3

o intenzita detekce [%] =

s e Graz e ,/\/
Tty oo ety e s

100 200 300 400 500 600 700 @ 8O0 @ 900

TriTTT

retenéni ¢as [min]

Obr.9Extrahovanl i onWHPLODAD-TFoFb®atpglk bame ext r e
super nat astaoelicalorMildsp® & h kultivace na AMmM®d i u s
glycerolem.Osaxu kazuj e r gtiamaylimtehastyg detekec
monoi sotopi ck® Da md p ®v 22dla8j, 21c724 FHAOb a f | av
(pseudomol e kHs0'y iz Hoodhntot & :vAPIT49t e n §

Vir=809mi n je patrnl p2k pro albaflaveno
iRy 219.1748 ] 1: TOF MS ES+
3.00e3
=
1}
Q
=t
3
(14}
T
3
N
=
S
£
220.1685
P4
] o Il S ' \I&I.IL....'LA ' " !.. .Iu.'...l Hd .I. YT
215 220 225 230

miz
Obr.10HmMot nost n2 s ke BOIrmnmUHPIEIDRY-ToOEMS anal T zy
extraktuzes uper nat a 8.tcaelicdorMi4b polbkh kultivace na AM
m®di u s gNagsexgerueetleaanmodnota/zi ont T ,yinter&itao s e
(mnogstvz2) t Deme lot riuonjtg . pater nl pseud
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CisH»xO" (mz hodnot a vypolteng§:: 21174817 49 ;
odpov2daj2c? Ela¢ et &wvieduobgld stape/end se
Sspr8vnost? mz=F0bppm. hodnoty

Po 48 h kultivaceS.coelicolor M145 p Si 29 AC na AM m®di u,
mannitol em a NMMP m®di u n e\bextltaktu azé Bpmrf | av e
urlenlTch pro germinaci s e al paniinaGepe6tnhon ne
kultivace S.coelicolor M145 p Si 37 AC naglukkddu, R@®®diuu s

sg | y c er o Imanmitoleénp) Bebybalbaflavenon nalezen.

3.22 Kalcium-dependentn?2 antibiotikum (CDA

Kalciumdependent n?2 anti bi ot i kwuizanObi( @y lpylo 2eb , 3a,
stopov®m mnogstv?2 det 8kcoelicBlordl4d5ma RB m®Kiuu |
sgl ycer olleQobrpl3a 12 9Ext rakt byl PPOYJKAEE met od
DAD-TOFMS anal Tzu byl a provedena kradi7rmezaxm p
monoi sotopi c klBo®ba.ChDvo tn elblyd o detekovg&no po
R3m®d imansni t ol e m, NMMP a AM m®di u.
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CDA

CDAXx R¢ Ry Ry Ry M,
CDAIlb OH OPO3H, H H,H 1562
CDA2a OH OPO3H,» CH; n-vazba 1574
CDA2b OH  OPOsH, CH; HH 1576
CDA3a OH OH H n-vazba 1480
CDA3b OH OH H H,H 1482
CDA4a OH OH CHj; n-vazba 1494
CDA4b OH OH CH; H,H 1496

Obr.11Kalciumd e pendent n2 ant B.toeliootoif kpSezphbwant
upraveno z Hojati a kol. (2011)
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o
o

7.45 1. TOF M5 ES+

CDA 2b - 1577.511 0.08Da

379

intenzita
detekce [%0]

o

T T T T T T T T
10.00 11.00 12.00 13.00 14.00

o
[=]
]
[
(=]
5]
o
[=]
I
o
[=]
[ 8
o
(=]
m
f)
o
-1
0
(=]
o
o
(=]
w
fu)
(=]

retenéni €as [min]

100+ 7.73
T80 17 51 1: TOF MS ES+
e | 1481513 0.080a
780 7.84 57.0
0 L B B L L L R R B R R LN AN A T T T T
7.00 8.

00 800 100D 1100 1200 1300 1400

intenzita
detekce [%]
%
O
w)
p=
98]
o)

retencni €as [min]

T 100
8 £ 7.75.07.79 1: TOF WS ES+
R S 1483 528 0.08Da
B8 = CDA 3b 7%521* ) 30.3
- o ]
=
= @ n] Al I i
- ) T ) T ) T ) T ) T ) T ) ) T ) T T T T T T T T T T
1.00 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400
retenéni €as [min]
T 100 %59 1: TOF M3 ES+
S 71 1495529 0.08Da
@
B = CDA 4a [os 139
£
= @ 0
-] T T T T T T T T T T T T T T T T T T T T T T T T T T T
1.00 2.00 3.00 4.00 5.00 .00 7.00 8.00 900 1000 1100 1200  13.00  14.00
retencni €as [min]
o 7.74
o & 100 o 1: TOF M5 ES+
E : 1437 545 0.080a
NS CDA 4b b 2K s
Sx ° 764
s 7.83
Ea "
= 0 R I B U UL L I LU I R LN I IS AL UL | H N LI UL BN I ILRIUL UL ISULE SIS LI LRI IR I
1.00 2.00 3.00 4.00 5.00 .00 7.00 5.00 500 1000 1100 1200  13.00  14.00

retenéni €as [min]

Obr.12Ext rahovanl i onzUWHPIGCDAZToEMS t wmalalmzy e xt 1

zesuper nat aB8.tcaelicdorMidbp ®k 48 h kul tivace n
glycerolem Osaxukazuj e r &t aaylim2t enast (ekdet ekec
monoi sotopickindidpoltdtaftic2dmeipendanhtcnaum
ant i bi GDAIi2k [CsHeN14OxP"; Mz = 1577,5108; tr = 7,47 min),
CDA 3a (CegH77N14O2"; mVz = 1481,5130; tx = 7,73 min), CDA 3b
(C66H79N14026+; m/z = 1483,5291, tr=7,77 min),CDA 4a (C67H79N14026+;
m/z = 1495,529Q tr = 7,69min), CDA 4b (Cs7HgiN14026"; M/z = 14975451;
tr= 7,74 min).
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100+

14955292 | 1: TOF MS ES+
1496.5236 667

CDA 4a

intenzita detekce [%0]

1497 5264

1493 5641
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Obr.13HmMot nost n2 s ke K 64rmnUHPIEIDRY-ToBEMS anal 1T zy
extraktus u per n at a rst coelicalorMild5mp® 48 h kitivace naR3
m®di u s gNagsexgerueetleaanmodnota/zi ont T ,yintereitao s e
(mnogstv2) Vd&ctstpekiomt T.e kuavinli opse.:
C67H79N14026+ (m/z hodnot a V1y4p905| , t5e2n9§0:,149515292)3 zens§
odpov2ChAa4aZxd %2 me nt § riomtd byl stangvenne3 s pr §vnost
ur | en?2 mize@l8ppm.y

Pro ovhRSen2 byla provede®lac eénak3R0b3d\orpé mek
maximaCDA 4a (viz Hojati a kol., 2002)Po 48 h kultivaceS.coelicolor M145p S i
29AC na AM m®diu, R3 m®diu s mannitolem a
Vextraktu ze spor url enTch pr o ger mi naci
z germinace po 6 h kultivac®.coelicolorM145p S i 37 AR3IMRa nelyd

CDA nalezen.

3.2.3 Coelimyan P1

Coelimycin P1(C17H20N204S) byl detekog mpo 48 h kultivaces. coelicolorM145 na
R3m®d iglyc esr ol em ( p S2pS.i  rE&Xntphi@ kdk| §etny)ine z adou S P
anal ypowm®»r 2 -DADPTGFMS (Obr. 14 a 1p Po 48 h kultivace
S.coelicolorM145 na AM a NMMP m®di u nebyl coel i m

V Z 01 cgérmihacez n i ve spor §8ch nalezény | coelimycin F
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glycerolem.Osaxu k az uj e r &)t asaylinteAzitudedekce t oy
monoi sotopi cliBgR22 Dmot Bdpd42daj 2c? coel
CiHaN20sS (pseudomol #HkNy DS, izhodomot & vypol t
349.1222.Vtr=7,12minje patrnl p2k pro coelimyci
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Obr.15HmMot nost ni §¢ k& K 2rmnmUHPLC-DAD-TOFMS anal T zy
extraktuzes u per n at a rbt aoelicalorNdld5np8 B8 h kultivace na
R3Im®di u s gNayserg je aMedena. hodnotaVz i o nraTosey
intenzita (mnog¥e vspek Nphstejuediopreotionkiu | o v 1
CiHxNO,S" (Mz hodnot a vypol ten8: 34931229, 122 2,
odpov 2cdetimyéim P1.El ement 8§r n2 byllstarpwem?s i ont L
spr8vnost? mz=R@pFm. hodnoty
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3.2.4 Desferrioxamin B

Desferrioxamin B(CysH4gNgOg) b y | d e poed& lokul®vaces. coelicolorM145 na
R3m®digu yscerol em (pS2p. mgrurkiotsolue nf)p S& pAM grh
PSIAQRI9Extr aktBnbynlet ad @am a BfpcEnoovcg§2n -DADPTOFC
MS (Obr. 16 a I Po kul ti vaci 48 h na NMMP m®di u

detekovs8§n. g¢emvozace?ahi zve spor8ch nebyl o
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8.23e3
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Obr.16Ex t r a h o v a mrbmatogramtz&JMALOAD-TOFMS anal T zy ext 1
super nat a®tcaoelicalorMidbp@k 48 h kul tivace na
glukosou Osaxu kazuj e r é) esajinrtt elnazss tu det ekc

monoi sot opi 860312Da noodtpd v 2 daj 2 ¢ 2 desferr

CosHagNeOs ( ps e udomol e kithdNeDy;imzhodhotCa vypol't
561,3612).Vtr=3,64mi n | e pra desferrioxampia K
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Obr.17Hmot nost n2 s fre B 64minmMUHPIECDRY-ToBEMS anal T zy
extraktuzes up er nat a rSt aoelicalorNdlds5npt k8 h kultivace na
AMm®di u s . Na osex gesugedena hodnotavzi ont T, y na o
intenzita t Dchto i ontpTls.eudemosigk kit 0w
CxsHaNgOs" (Wzhodnot a vVypb)3@nh3;: 561,8R% zen §
odp o v 2ddsterjicxamin B. E| e me nt § riantu byls stangvenned
spr8vnost?2 mz=R&8WpPm. hodnoty
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I

3.2.5 Desferrioxamin D1

Desferrioxamin D1C,7Hs0NeOg) b y | det ek ov 8n Spcoelicol&@M1A5 kul t i
naAMm®diguukosou (pSPPiA@.DPyExetrrodktm)byl z2 sk §
a anal yzov §8n-DAD-Tob-ES (Ohy. BRI
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Obr.18Ex t r a h o v a mrbmatogramtz&JMALOAD-TOFMS anal T zy ext |
zesuper nat a8 coelicdoMb4smdd k48 h kultivace ne
glukosou Osaxu kazuj e r é) esajinrtt elnazss tu det ekc
monoi sothopitdl)k ®6Ma2o 87 Ad82 daj 2 c? desferr
CoHsoNgOg ( p s eud o mo | e kidsiNeDy:ImzhodnhotCa :vypol t
603,3718)V tr=4,51minjepa rnT p2k pro desferrioxan

43



603.3711

100+ 1. TOF MS ES+
3.39e3
OH
!
£ T
E 1 o] o]
- Y
O HN
-t
2
o ) NH
T
3
N 604.3727 5
8. N
[~ 0 /\/\/\N ~oH
o — I H
OH 0
B605.3640
7/
0 | . m“l ll.hlll...l.lu l.lu .llll TEETH PR ITH P D PN " Pl PR |

598 600 602 604 606 608 610 612 614 616

Obr.19HmMot nost n2 s ke K49rmnmUHPIEIDRY-ToOEMS anal T zy
extraktuzes up er nat a rSt aoelicalorNdlds5npt k8 h kultivace na
AMm®di u s . Na osex gesuwedena hodnotavzi ont T, y na oS
intenzita (mno\Wetsypekttrlr hjte kyoavtibrtri[. p s e
CoHsiNgOs™ (Wz hodnota vypolteng88 608378) 3718;
odpov desrficxantn D1I.El ement 8§rn2 sl ogen?2 iont
spr 8§8viaobk en?2 mro-dedmy

Po kul tivaci 24 h na R3 a NMMR ek®diSun. n &

vzor cg2eahmiznace ani ve spor8ch nebyl desfer

3.2.6 Desferrioxamin E

Desferrioxamin HCy7H4gNeOg) b y | det ek ov 8n Spcoelicdl@M1ebnk ul t i v
RIm®diqul ycerol em (p,S2PMMPmaan®@d Mo m@Idkpsou s
(pS2lpy.cerol d@) ESitr at bySPEaz 2asrkalny znoevt§ond opuc
UHPLC-DAD-TOFMS (Obr.20a 2). Ve v z ogeofinackanze s por 8ch nel
desferrioxamin Ealezen.
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3.2.7 Desferrioxamin G

Desferrioxamin G(Co7HsoNeO19) b y | d e poedB b kuBivaceS. coelicolor M145

na AM ng@&duikuo ssou ( p S?°Si A QgIEK ¢ e rakd8tre imelt ozd2osu
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m®d.i u
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Obr.23HmMot nost n2?2 s ke B73rmnmUHPIEIDRE-ToOBMS anal T zy

extraktuz e s u p e r n a 6.&zaelicaloMa 45 powdd Hkkltivace na AM
m®di u s .NMNplosekj® wedena hodnota/zi ont T,yinteazitao s e

t Dchto iontT. Ves sphedkmhalue kjuisdgDh't ri oin t

(mMzhodnot a vypoltensg: 619, 3667; nal e:
desferrioxaminE.El ement 8r n2 sl lo§tekny kaylad ygtoavma

Sspr8vnost? mz=18pfm. hodnoty
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3.2.8 Germicidin A

Germicidin A (C11H1603) byl det ek ov 8 nS. poelicobrd114bnak ul t i v
R3Im®diql yscerol em (p&2 NMMRa mBidtAdl.®2 nExtr akt
z2sk8n metodou SPE a -BADalbAMS@¢Obg2d azho moc 2 UHF

Obr.24E x t r a h otvaavhibmatogram z UHPLMAD-ToOFMS anal T zy ext 1
Zze super natSacotlicolorM14®Hpo A&k kultivace na NMMP
m®diOgaxukazuje rdg@aynht émsi t(u det ekce
monoi sotopi ck®Da motpPovi9dg jl2lc728H:QPLr mi c i
(pseudomol ekHiOs9mah oidonrott aC v y,pldd). vig= §: 19

~

6,48 min je patrnl p2k pro germicidin

Obr.25HmMot nost n2 s ke B47rmnmUHPISCIDRE-TOBMS anal T zy
extraktuz e s uper na tSacoelicolor®14%po 43k kultivace na
NMMP m@Nhiosex je uvedena hodnotavzi ont T, yimenzitao s e

t Dchto iontT. Ve spektru | eH/atrnl
(mMzhodnot a vypoltens§g: 197, 1178; nal e:
germicidinu A. El ement 8rn2 sl ogen?2 ior
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