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A Sermie ~%estie fL ed edS U ser, we e @ D%, €D - oS wit ep er
4o rens o L e (28,29). Doy rep A WU e 4 @453t 4 ed o2
wered [ raerBU as 4 ad a2 1 4ed et (29) 4o bsern® 1o Lw ant @
proem @ s e @ wi L pirens, Le pe N ad terst of 4 adS3t @ s
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). 0 1 2 4 8 16 32 64128 uM 0 0 10 100 10 100 Fe™ (i
Rytffar, DRACUE 6+ Bufrer + 6%

FIGS fle s f DA % ferr) vas m,_, # & mpsiy nby DI €D (A) i vel W (V) f , ,
4 e mpsi e by D1 €D_in1 e preseme finre s omend wasof DA(R 2':' e mpisr
U/ sl @ prese-»exﬁfem o Da smpesiy @ ¢ aa B Ughe . rmeur© 8 y i @ F‘ern 1 8
jaierfares wit Iy"' ale L' nfi” 2z eyl flarg 4 sBe @ s ST BT an) U as waree Ue @

fr'm U ree 5 epafh @si & permenis (n = 3).

cbis 8ot ay reflUs resim aas, Wit g<eUes f2035 % 2001, rery a8
(% . 4AF se m). 1@ mesiwit® L raie 8 UL e pred me fiv pe NS & s
WL g VL‘J as +f2032° % 2.001 (% .4A £ se ), %% asybh 1 @ prese; e fLae
4 e-4S + . aBUT e (27, 30).

e D% €D W s~ ® yz8 by PR o & ™ a gaUepahss 177 were
“bsarv@ o avis cwa), w er@ s 113w’ p@ Mg @ s were! ae 8 wil g
QU as ~f2029 % 2002 (% .47 f & ). AL Y% e e ymest ~f DI €D wit

40l ren W sl bservd L rBU el @ & L au@ imesiwi d 1 e
& e aiy U e & & aeasny (4% . 4R B aes i % ). < Nenid et er, L ase
red 155 asi® 1o Uav s L 1 adie-re @ D €D possass® o g @S U sier a e
345+ aAUT L (29) 1 c LW s8UTE b L paie L 3 adS o,

PRW s sUsB mexpermenis! e o8 U f swiestie fLe oS User

AUpsh L eDih €D4 & mprsimsf 5 oL ered tsofw Cres cweim Y .46
(£ mas it ). ered ss w8 Wit e PRY & ¢ Srrasp B % L @ 4 edS
st U | Ay are o flery e ol U fL e o e .f‘mp.‘s|1|.f'»re‘ Ul mlvert e
firsL 308 %orem o8 sy fri @UT e L ere Lo (10mim (% .46 £ se
D. m SmaF SLL @ ‘e3+ S w,wie gou e.*F4.32“ pprxm eyl U bgAU g e
first30s “fL ar@ 1 % L @ PIU~ yfa B N s ] U @ svert e sext
95min (% .46 £ @ ). Awe N & & frr 2 e25+ @ s ala € ~ 1 305 1~ 1
§bsaU esay! & re 8 5§ 1y B L enrens € © ast sl £ pPLXIT @Y Smim
(% .44, £ s ).

DndCDE H,0, decomposition activity does not depend on ferricion. & b.ve
PR experment red s s 8 w1l e s @1 User. Dl €D w o m-
~4 d by L, wii @34 ase? 8 s T el sY. e ¥ spe i L iile et

% anat & il er@ Uam Y Y rremie 5 2’" e 'mpsit mre 1 L rd%
te asi'nre wanB1). DAsAwanlde % al at :,u.'i:. w f e—S‘U siers
Lrds o e‘ e e f e 1 es (32, 33). -,.‘ st sy, D A‘ saar es oL e

% apa? u./'-.‘..‘F 9 rxy mi e DA- e(‘ ) 5 5 @i as- Ne sysiem (34). 4@ @& yz8
Le nff ene f DA mie , e mpsiuee wiy f Dih (D‘ Sifs 7

P‘bs.‘rb mamet 7,1 ‘ereﬁl sofw g : res SWein Yy L5A e de mpis e

2 gy fDY €D arasl o5 o »end U f DA mrasd ~ 4o
ovand Uem f128 u D AL eesynt u” Wiy @ 8 b’ s & .

[} <
A8 ar cafim e Lfarr padl c ot g e st yzib L e 5 H e om-
< [} [}
S mr@ Ul ferr pas waretd 8 Ut er@ wramptre. er@ Umws
[} < [} [} [}
perf rm8 U sihe rmaeur© s3 Y sis @ farr) 1 as aierfare wi r bs/rb sne e
[}

[ Y,
red s prese‘ué Y .5Rs swe Lin e preses e AE10 uM farrp 1 es, s 10 1@ se
10 DR (D«"‘ Wiy W s .vf“bservé .om AT SL e e‘prese-,. e‘.»F 100 wph farr) 1 as,
te , e mpsis wiy DL €D wsrU & b kru 4 aves Us,
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P osporsu @ DNAS @ 8 from 0 yve Dt e

0= T T T T
1) 300 400 500 600 700)\(nn

FIG 6 Cv“t?‘ ere umﬂf‘ ysiema-12e syna DI € ¥ T aas. B \ﬁu" y, @ ysxeu.e ragiu e m.Df. [}
O D!', €D W sy 8 VS aine. P nﬁé Di. € i t‘us were 5 aaf U 5% F'!'S"‘I el Ll e

oq ersy eS” bs B e p@ N (Mg T effi @al 5 mavh , U @ proleias wére o ens? 8 U
130 .

we' :.~U"' € wite , e mpsues Wiy of DI €D (¢ epeth st mt @
Ire e @ P U Serd L er i mom a3t
Conserved cysteme residues in DndC participate in H,0, decomposition. e
~ brve radl s Y44 esid 1o 1 Le Di. € Y o ~f DI €D s raspiasbe fir 1 @
cbservB L A e mprsi et Wiyt B et D‘I.' D .rDih .velUse fiepm
ERU] |mp 1 ae fDI € mie ;‘ Wi st @ wi P, we Ut @ e win
silice™ & Ysis ./ ml @ mine % sqU en e FDif € ered sofL e B yss Bl
1 11 @S enterica D¥ € pr-1e|s p- ssassas s|v ysiana radiU as (€ys3°, €ys146, €ys262,
Y573, €520 % €ys283)e 4 1@ @ f L ase resiU as ey epl €ys3%o ra 4§y
‘ n.se‘rvé 1 D € om AU s from e lx" sisms (4 . S2). € as@U asiy, we
AU @ e serjas fagparmenis mw | L e ysieme rediU es fy e Dif. €Y B s
were s@U eaf] Y ret 8 Wi oo asas i Wy L e e vemess @' rafiU @ pa
2 2"1 é.‘mp'sm [N
7 -visbed y1|s)‘sre s oy W@ U sB L pawestC el et ie fL e @S
Usier mi @9 r¥ s dndC ysieime nf T ais . fDI €D 2 % L arad 1 ras Swan
4.6 ered st erys WL e Di. € €39A, €262A~ % €273A ¥ T ais
rel n€ e Wl -ype” bs b m e pr.fies belwees 400" % 420 am, W are s - ay
s% s U4 ar (e, si p@ N W s ‘bservB firi et art ree pé T sis (% . 6).
enl @ Dil €D 7 1 ais prssessih L e dndC nd € 1 as were” & yz8 oy
Ler biny 14 & ‘mprse 2by y7 bsirpusa 1 ered s e rys. cwd e,
ev epLfort @ €/s39 N T al, L e ysieme 9 1 s b s 8 R "'e ‘mpe’ S e
~f uviues (% .S3). ‘
Wsu‘eme s L em/st mm. s ragiu el s8 o, re . ’f 1% U 1 ‘Uf« Aer
S mine 4 refiUas, 8 s st e ho% ea” re” s cbservB v % @ e
ir’ ey @ r‘ U sitars (35, 36). Urrad s s cwd e 1 (ys146 €ys280~ 4, €ys283 ra
el € frr as' o4 i L TN s 'l',. Yopprt e calsemie 1L e eS U siar
S v i e 5 fa mprsi s wiy FDg, €D AL UL €ys26P 4, €ys?73
L ©oppe v be i’ V8 1 &S U sier o4 @ et ey rer@u 8 fory e
, A a ‘mpssi s uviy ~f Dih €D | w o sy, G/ as e pré r v be
esseas] FrD €D, f e mpssie s WV Cr U be s v m oSt oA @ -
U o
H,0, decomposition activity of DndCDE from Pseudomonas fluorescens Pf0-1.
e s vare;press® 1 e dndh eme U sier fr:m Pseudomonas fluorescens PfO-1 (s E.
coli. ga B rfid Di €D f s 1a PfO-1 (D3 g s L @S ma i ree- sxep
ere "'eg rb8 @ rier(% .S4A). e y1|sspe Wm FD‘IL D 5w
2 bs rb -,.ebewvee-,.400“ % 420 am (% .S49), w | IS 1ypr for eS‘U siars. | e
Lew sSy® Le 5, o e mpsid Wit sk B bbetest % .S4€s swsio
‘t% en B bbes werel eset 18 by Di. €D .

Apr; 2019 y U me 85 s¥ e8 e00104-19

o

en® sm.'%

App < % avir ament v‘| rby Ay

7

Alsianiun Buo] oeir reybueys 1e 0zoz ‘T 1aquaidas uo /610 wse war//:dny woly papeojumoq


https://aem.asm.org
http://aem.asm.org/

DISCUSSION
s E. coli % S. enterica, i © s beasns ‘wanie L1 ere® ra® eerexim ey 1,400 P
m? i Ues perd asyme (5), wi © & veth e st we ofo eer v ey 3.4Nb
bewvees m? f° U/ as. Sime L © s been < ss Y be e 1@ L P mA
ref ers DNA more YW et be 1 & e (oae B%e mt e 85 mA e o A
pres] YU sel enme a8t biiy (16)° % wH  arefora be' gt er® U be
4 g ol el
"3‘ en @ irrepl A en:| VWt U s, 51‘ oS Salr‘n‘onella enterica, e s
grgue ry 2 edh % . SRS V@ @aWr am @ sis (37, 38) wisu rf ny™ & ase-
qu as, e f 1 @ 18 mnT LY respease pre esses |if»U ¢ by mfe u il e Sst
A s, e Y pertt e ¥ r4 an per-dd e, ﬁ rxy M se o er
re‘ uve % oen sp; ies (R S)" ra% esa? 8 by po8 - ! yu ‘e s (39 s fn fie
A M L respease” %P P T 1 D\IA 5P f"' APy espaq y H s
eptber’ €9t aby § iy P P e ipys AP L mand U 1SV L e enitn
re Woa(Y . 1). € as@U @iy, e bserd w [NCaRN 4 m'l' ,gr Ul s @ veb| emr
~ WIY 118 8 mi % sysms (6, 40), mu"l YT V2. ST |n.»fé 11" 8y S@@mS
‘u uend‘t' nve. swever, L ef 1@ 11 e dnngE« enas” ra Wi e‘spre"' 2 me
[122 WY ZAVINE. o Msms, frrm U 2se o vé‘ i 10fe U4 ¢t |‘se sev b olen wih e
Uspris s‘(17) sire g Y Y%% esis 1o L P caferss by e Pt g o e A p’ssbe
&L R ud bei~ 11 e D\IA P m” |f§r Wi sme o8 by o 8 free
et r s« vedh ﬁw‘ wiy, ruU«“ ry |n,.m| % aisms o v8 |n,.|nfé ud ¢ s
e se. n‘e uve - ) e»sre P s prasess 18 M mber - # |FFere»LF rm§‘l epeih 15
Upig @ 8 e % esvirsamesis % fL @ bive ypt asgs s /rre 1 iLseems
p/ssibei™ 11 e¥ bsit e spé |F1 i .*Fspé ﬁ D4 €D s y bet 218 1’ Net ase
o4 (ffarem as s+ U Nt by, D% €D fromi es/? we % b e m Pseudomo-
nas fluorescens PfO-¥ s» s é ‘mpessiue s uviy (see 4 LS4A L e ¥ Fre
mest 7 len ). sieresud y, for S, enterica, rSU 5o sk, , 5 ved ers (L ree o -
~sesm oo N Y roperdt e BU T ses) e L airl e 1 os v am e 4
AP° e sirass rasist s @ (41). U i erm-re, reé Lve 1 enspe j@dh ase? 84U f
1] Mt U’ e premsie S. enterica
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P sport > 8 DNAS @ & from o

TABLE 1 43‘ 1en s as” B ol sl s

uve B % e

App @< % avir ament v‘l rby Ay

Reference or

Strain or plasmid Description source

S as
Salmonella enterica ser’¢ r €arr: 87 S& |n~ 2o 1as 1 e dndBCDE: e»e u sier wit m? ﬂ%‘ U’ msie® G AAGG 60
Escherichia coli D 10® ~ AmcrA (mrr-hsdRMS- mchC) NN ve wr wilrd en
Escherichia coli ® 21(D 3) E. coli Rset mwii D 37 A pre pt“a e rryi% L e 7RNA p’ymet se ese; sustt s ST 1L ene

for preieiss  eler” -ex prassi’ s

P snfi s
e 28 (+) pR322 /¥ s, ex pressy’ u.ve wr, S el \NA9% an
p -15b pR322 4 1y ex prass) n,.ve v, Ampr N9% en
pDi. =€D Derv@ from p -28 , wi DNA & o d % DY nED jasend ~ 1 ¥ X sias, 52

einbest e “suDNAp “sp /rt @ Uim @ o
pD3. 26D Derv8 fr'm pDi €D , wi 1ot me! @ ey’ s dndE, < af 52
lef» R€ Derv8 fr'm pDi. €D , wit 10-F me eey’ nndndD, ¢ o 52
pDi. "D Derv® fr'm pD‘i €D |, wit 10 me @ayy m i dndC ¢ ar 52
p?ﬂi R€ Derv@ frem p -28 , wii DNAT& o & 5 DI RE ~ o 52
psS Der@ frrm p -15b, wit iscS% ese™ % N-lermi® 1524, Amp" s b
pDi. -Di. €-€39A pDi. 2€D “ er@ uve, spe ¥t s wi €39A 0w DL € 2 s svl y
pDi. -Di. €-€146A eDi. R€D 4 er@ uve, spe i € s wit €146A 0 DL €, @ oS s skl y
eD4. -Di. €-€262A D3 R€D 4 er@ ve, spend T si Wit €262A 2w DI € oS s sk y
eDi. -Di. €-€273A pDi 26D 4 erg wve, sie ¥t s wi €273A 0 DI € 2 af s swy
eD%. -Di. €-€280A eDi. €D “ er@ ve, spe pd T si Wit €280A 2w DI € @ oy s sk y
pDi. -Di. €-€283A pDi. €D 4 er@ Lve, sie i @ s wi €283A 0w DR €, ar s sk y
< < < <
v Sv( proiejas (6). Predl m by, 1 ebih % FD‘I.' Dimre sas r'm’s'me ‘mgf -

W vA s rmsmeug..

II‘*-

adl -

IV IRY LE PP

b len & es'mes, Dy, €D s U4 poienqy ¥ oy cae ses @

m 1ey 1,400 P spes

<
\/erm e

S e 10-N0pS e ust o est B S AUAY % L e esirred esrme frm >
'l'(‘
m4 e.

MATERIALS AND METHODS

Bacterial strains, plasmlds,and culture condltlons 2 el st s B £ osnfit H oS8 il swerh

cre 58 mobals % omosio ve bead as rb# mprevit s B b 1 as (52).Spe i V;\ e dndC
€39A, €146A, €262A, €273A, €280A, % €283A mi T ais wered ena? 18 U 5% & ena- sre 1 primers
(“be 2) 15 me iy U e esre pDi ‘i(D £ snfi . Prmers p-ssass® @ 19-a1 5’ prmer exieas;’ a1’
S ey ZumfLePeR pr"'U LimE colis % 1 @ 3-bp dndCm” (i sguU as el s§ e
ey nfrednidCiMT s W s r, g mienfi" e fLe5 prmerexiensy s PER prdU- 1s were
4% as® wit Dpa ( erms s ars |eu|"!|, :,. VA SA) frra o rem/vet emel ¥ @ osnfi

TABLE 2 Prmears” % DNA 7% mesis?

Oligonucleotide function and name
Snet re @ M enesss

Sequence (5'—3’)

€39AS GAA AG GG GG A AL € €G GGG AA GG
€39A-A A €G €G €A AAA € G AALC €5 €AACA
€146A-S G €GGGC_ G ACG & € AG AAAA €AA €GG
€146A-A G € GG G €L € AAAAC AGGG  GGGG €6
€262AS GG G G € €€EEGG G A € AG AAKG Adddc
€262A-A ACEAGGG G €€ CACEEG G GG AA: AA €EA A
€273AS €€€dC€ €GC GGGG AAC € € € GG €G €GG AC
€273A-A G CCEC L LGGGE A€ € G A CAGEA
€280A-S G € GG G G GG ACG ACG K CACCAAK A
€280A-A GG CEAG G CEAAL G & & €66 AL G
€283AS G €GG ACG_ € ACG A CACCEAAK: A AAK € A
€283A-A A€ AGC € GG €65 €5 CEAAL G G K €6

e‘ e ‘ressmebiiy s fe sy
24bt 6 AG  (sense)
24bpl G AG 4 suisesse)

€€ € G GGGAAC € G € G
AAG € 6 G €6E 6AK GG
24bel G sAG s (sense) €€ € G GGG sAAC € € € G
24br‘ sG SAG s € aisense) CAAK G K s CEG CAK G

@ a swer sebAf sl es ep ’sp  rL P lem? e sie. ifermﬁ» o es e
s@U en e f nierest
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P e . App 8 % avir ament vﬁ rebr &y

emp 87 %L ered uhU amel o 8 PR mp fin u wpriud L s B pﬁé U 5% amAryPrap DNA
e ed wakhi (A e, €ragdh, \Y, SA). PER prfl'L‘l 4 espes were afirm® by size! alermr-
B 0w w1978 roset e s siho DNA size v rher fr g nsem (awird el b M s DNAST ar;

erms 15 erS eafi, m). me prfU 14 esipy 1 beesn safirm® L e asi® Y mea W s
st biiz8 by @ asformd uss e E coli s i D 10RU 58 1 @ pr‘\.*‘ so2f e e L (53). or

elers & U & enaexpress) ey parmenis, L e dndCt € sl £ snfi W s @ % B orfid U e g,
AcyPrep [ sfl ext® U m MU (AxY en €randh ) B @ asform® i E coli s@@oise R 21(D 3)/pysS
(A res e v oes, €A SA).

@ ten eswererUimay U N @ mUn br't m8Ym (10% /ier wypl se, 5% / jer ye st
et L, 10% /ners®Ym M e)d ppemesi® wi 50 & m TR EmMY W ennel 8 Frsd m
sea U s Spe (i® Y, E coli st 1asU s8 s preiais @ prass;’ s, e permesis wereh r'wa n 1 far 4f @
me Y m‘ o el 504 m TR B MY 0 137°€ w52 Nib 2 1250 rpmY et a'U Y re px‘r“

4 aasiy” 1 600 am ( D) re 8 06 AL s peisad ena exprassii s @ s U & byt g, of
s/ prC Y -0 Beel Ut sl e (PG )L i - o end U a FO.T m‘W‘ % LteUl¥raw s ~wd
Vsl blafir @ er24 © 116°6 Afiart s, @ s were @ rvasi® by 'esirffl& 1 s 16,000 X gfer
20mise %, of vl S8 mmeq ey mpriiem Bonfi Uesy s f s -frozess 1 —80°€

Protein expression and purification. (i) N-terminal His-tagged cysteine desulfurase, IscS. e
re cver® B Bt e o f Ndlermps 5944 € ysiepme! edl @ se £ oow8 L el ese? pr.'t.“ :

" es rb® by Xi'% ee .(52) mw 1 B e pe elL/r frozem @ pe el W sreY spath 8 1.50m
Afysis B ffar 2Q0mM ris- €, p 8.0, 15091 § (;“‘ % 5% )7 er’ ) s sierje 50-m pypripy ese
enrffs eV be (€ radh , \Y, SAY %osoay” 18 mpe 1‘00 U g 6,4—r‘nm'f q meter pr-be frpr
Ve o F10mimwi 2-s B rsis® B 4-s aiard s ( sea® Sem Lt 5000 sOa® Soom™ Lrs, Newu way
€ 7 ). Y bsgU asry, jasU be a ebris W sram/v8 by esrf® 1,22 118,000 X g fr20miss %
L el per-‘.wt W@ S e pp ® 1o 1-m Nesnin eye 4 (N A AU meG |FeS‘ |e:» as, vA,
§A), Wi WsWwW S‘E wit 10m “fNyw s B ffar (20m rs- €, p 8.0, 150mv K q, 40mv
iz e % 5%% Y ers). RU % proemw@ st endl 8 wn 5m cf Nped e ffer 2 (20m
rs- €,p 8.0,150m*&1 €,500m .n‘ﬁw 7 e %50 yoern ) % 25m fL edk law & es &
Usshe PD-10' @5 1% U nr‘wG ‘|§eS en es, A, SA) Wi 35m ."fS\‘."T!« ety ffar Q0mpM ris- €,
£ 80,150mi & (,S‘%E yerry A% v lem MF Wrers msi¥ Uoas. e e @ proem
sU e st entd bje 8 1o @ £ 53y (54), .

(ii) C-terminal His-tagged Dnd protein complex DndCDE or DndCDE,,. e re .very~ %
H nfe e DI €D (ot ?i. «D ,.) pr‘\eu..‘ ‘mpex v VB @ NS B e re el r frozem e
re, e % red spei b le es |u25n‘1 sfysis b frar (20m¥ rs- ((, p 80, 150m| & € % 5%

% Yy ar’) s sierje 50-m p‘ypr,“py ese enirf% el be (€'rayh ). e e Y spessy W s esniré e
6 s sl momeery 1ot es rb8 fri eexd LmsfsS proiemer eptit L1 e esire vl me
al Lé‘ frmi e NPV A Umanw s o l!‘ S T-m e nm 4 -perferm ne Uma( (7 e

faS @mas)w | Wwsws® wp five U mub® vU mes(€%) f ef rnw s B ffer1 (2omv
rs- €, p 80, 25mv ¥ €5 5 59 yer) f swl by five €% f ef rimw s B ffer 2 (20m
ns- €, p 80, 150m* & €2 % 59 Y ers ). Proem@ s Y bsaU ey & @ wi 5m of ep rim
i al Ffer‘(ZOmv rs- €, p 80,500mig X €2 % 5% Yer ) % Ledlew sy bje 16‘ v
szeex Uspa 'MW T p Y & ny Af stpriiemquy o BT pysysiemG  feS jen es)

u sﬁ:" preay | b 8 b4 pet ex 20010/30° U maG  feS ienes) i ep rnw s b fler2 Un e
Ws ~e® mlm f Uasw | werem s firier bsirh e v n veek‘\ £ 280 am
(Aygo)- P 8 pe AP was(Bm)wi e 4 est bsirb meret & were e @ i': 2o @nit 8
v 05mu S|=: ~ O enrfhe fiter™ 1 8000 X% ~ % 4°€ frr 2 (Ami s @, Mer N B rmstt 4,
G enf ay). € n @apat 8 -l il pro@m @ s el q yz8 a1 fer ofsith a by flar 20 m rs- €,
e 80, 150mM & €, 5%% Y ar )fr6 14 % L ered & D €D protem @ qU e i by
@ f4 e 53y (54).

(iii) Gradient native gel electrophoresis detection of both native and cross-linked DndCDE. e
prep @ oot rss- 1ahE ‘DIL D w s’ o8 byue meswin Tmid 8 mnfl Y 8 ber e (DsS)
( erm’ s erS mmﬁ , o, MA, ﬁA) for 20miss Lrem empet Y re (‘55). .

e 4%\ 20%‘421'"' e B tve @ W s pref e A % L epri o7 es nb(ﬁ byvm’q &
(56). @ sr_y, 4% 1y i e“"Ii 20% 1y, nfi @ were prep 18 sep ey smie Ut operes

e e né‘ 1.2m P 1 nfh ebis v nfi e mrY re (Lt cwemt uomfLemamers
: r%/‘ nfi e % bg o nfie |, 495%; - a end 1|.'-,.‘f‘1 @ r/ss-ipher € ret e L e 1
Jmend uw3% SO by, vedh, € & ),5m “f3X rk y mel ffer (75mp risb se % 57.6m
%y @), 100 ~f 10% (wi/v: )o mmr-‘H m Eerk’ * 1@ $APS), M0p ~f el met Y el ye‘téﬂ mise
( Dy % 87m /fwier. wesy peres™ " nfi e ot 08 6m ~F 1 nfl @b o nfl e
milY re (49.‘5% , 3% € S~ ‘rb|«‘, Reyis, € @), 5m ~f3X gk ; ma B ffar (75mMd s b se %
57.6mi% Y n@), 3m % Yy ers, 75, ~f 10% (wi/v) APS, 7.5 of D~ % 918y f W ier.

€ < €

G e W e a8 byt % 20% S onfl el 4% S nfi ew et e uersU W § s
Eme® it e verx‘;‘ eé usp ‘rasi pp T W swi e perist 1‘| B mp. w’ m‘| r& @ msfpriiem
3 mpe w suU @ frrd ale e e m‘| r& @ m /f ferrius preiers (A600457-0500; $ % ~» Rile
So %), € @)W sUs8e s esizam rher.

(iv) In vitro anaerobic enzymatic formation of active Fe-S cluster Dnd‘ erotein complex,

DndCDE-FeS. e f'rmi u'm P 1ve DI €D - &S W s perf-rm8 U %, er & er'bi /% [’ as (air-
% an) 1Y vebiy (€Y@ bop wiry Pr.'"U‘ \ -‘.~., , ISA) 3 re‘ 1|.'-:‘“ T yz8 by ; S (23). yp‘t“ Y,
20ul DI €D w s w9 b @ Fr30mse Lrom iempet U rel % er er'br C % uas wi Tm
ot iy Yy % 2mMdT L 1 e flar wi tere Wamrdre w st es 8 Ush o PDI
4 e b MUmaG |eS‘ enasy A % vLem MF Urars asi¥ uas® B 35m ofdl e
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P sport 2 8 DNAS @ & from 24 yve B it e App 8 © % st smest v‘| rby &y

S o end 16‘ L2 opprevm ey 900 p by‘ enrff®e 1 n e O‘S-m‘ enrff%  filer 18,000 X g %
4°€ frr 2 (Ami 2 G i d ar \, B rmst? 1‘,G srrﬁ ). r’'m LS plmk 2 Wt S s er siaps were
Ut et head % er ser'b) % iurss. @ smend @ preem (20 up) W st emmir® wi 20
B rifid $s proiem 7Z5mp Lot repns ,O.va e(N )5 ) % 0. mv ysieine (s 7% e bl ffar
(20m r|s»‘(,p 8.0, 15 mv X €, 5% ; er’) & v v mefF1‘m<,“ % L es mpeV beswere
se 828 pUb 8o 14°€ varsdy LY bsaU ey, L emrtre w s emrf @ 2115000 X g fr
10myn? S ey perdt m W st e3 8 by ps3he L ruh o pPD10% es 1}&. A meG fe
S emesy % mend 8 by ewrfid Wa e 0.5m enrif  filer (€esar; o PU 520 P -10;
ripre, MA, SAY L 46 @y, L eV be sad i DI €D -6S wsse & wi P7 fim befre
beids rem’v8 frrm U ek cvebiy. e priiem @ sU S8 el @ expermenis mme ] ey.
. L!V-Vis(and EPR analysis of DndCDE and DndCDE-FeS. e Iy-vmbe 4 ’1‘|S)*"‘ bs rpu
~3 tersy s ofu e DI €D preiesd B s €Ys i T ais were javes®e 8 U sih S my reuer £ e
red ar (R ek‘,SyAe% Yy 2; % ek asid mesis, -‘.»., v ﬁﬁ) qu mpé wi G en5 s/ re. Rrieqy”
200- S mpe ok e 130 ,20n% m, .*H‘ e prieim ‘mpeex msuth e ffar (me rs- €,
P 80, 150mM & €,5%% y er’) s ‘96—‘we mir e e (3599‘~ Crads , \Y, SA) W s s w8 fors
2 bs/rpus mbetween Aol B Ay 15 Smen? Lnsfpriiem smpex @ MBS st previ sy
bees?! elermin® 1 be i e minnt m rgu @ - prdU er ysbe spé s o peNfrie es
“ Sle;' ‘ « « Q¢
e mspimres s noa( PR)spe W i qU s s were perf rm® U % er ertby % s %
In L ese expermenis 130 wph D% €D o suth @ B ffer (ZOmv rns- €, p 80, 150mMy & €, 5%
& yer)w sUsl  Proiemw s Y ppemend Ve er s Yt L aie 2mig) o IovLren
(va) w ere” ppropn te. PR spe @ were® qU @ U gf o Ner VX M s 10/12 spe ur'meier
(W Nar €., 1 ., wremenG ey ay) @u mpd Wit ® s x4 SRO10 QUA @y m ek U s W
ry/ st 1‘( 4 as¥ mest €, 1, :F‘"f‘s re, | y ‘!» V’f Ner 4 N PRSfi@ re 11 e s &
gi sel) @ b vy fLad imese A amy +fS enes (efe, € ). C8 o asd 8 For PR
Y& o qU s mwere Le 2 oowidh imi W ve frgl eny, 93876 Z; fil mAUe 1 mp i e, 5
% U ss:my 1@ ve p’wer, 2 m smAUe s fral sy, 100N 2 e ar 13 /r77 .
PRW & s:Usl imerpermenis! ed o8 14 elermpmet e possb el (ffereme mi e e U sier
st ies /f DI €D proienstUndh Lerre Wraswi 5 5 ml s se 1,200 <f Di €D s
(130;Lv i e suth e ffer) @ smr® win 12u SFSP L, £ % 60u F25M nfic z e, p 80
S mpes (200 ) fL emprV re were remv8 s’ PRY bes® % si p-frozem n U4 aiird esd fier
05mis Tmise 2mis Smis” B 10mis re? ness fr PRICTAQU sim w 1 @ s perf mg  ja
S M oaserd e U ” ¢ es rb8 @ beve.
. Fenton reaction and HPLC-MS detection of phos;‘)horothioate DNA. e 100-n re‘ u mmrl re
o 8 25 UMl G SA (sysi esi€ frem § homme SOhC ), €@m)y % 100 uM e, Afia
Cmend e ImM 5 o (frm 100m st N w 911 8 1 et e esvmre 10 (31). @
e e s perf me @ r’’m\empet Yrefr30mmm enlOp ~fl ear@ anslynws 4 8
St YME-€ raverse-pe se U mas (250 mm by 4.6 mm; 5-um B ru e size; YA€ €, 1., you,
o f o) 8 L A e 1100 series €/MSD (quU4 Crma £ Y/m ss-see et ale Lr) W e
s‘ysxgm.g' meesef® u'nw 5 evd byl se P WS Vet mirY re (s vest A Casisub 2F0.1%
S ey” M mw er %ossvesi R Casisub 2fF0.19% ey 4 8 el sirne) © q'wT e f04m /mis
~ % tempet Y re /f30°€G s <% U as were 1% 1 13% s vest R for 355misy 13% 1 30%
sovesi B fer 20min” % fil Y 1% s/ vesi R for 10mim yoobsirpurm @ s me e 8 @ U A,
Sz U@ s selimprsiivem® el s qw W s 10 ersmisn!, sl izer presy re @ 530 b/ 1yi%
& siempet ¥ re W s325°€ % pr o veh ew $3,100y.S% & € 1m/z597%G sA), 5651G A)X %
5811 G A) were ey Lé‘ v 2 efiim 1‘e’i esijuas ~fL @i 1 p@ hs.
EMSAs. ?\IA sqU ag, asl & pae usp srasismebiiy s e s3ys ( VSAS)" re ST tie 2;
Leywere fBr < s8 frrmG esewiz(1 %Y ,€ @9 % wereei er” bed wi 5 6+ rboxyl cres e
( AMY % X B sp T Bl erG AG refiU as. e DNA % menis were prep 8 @ s 500-u

VU mesw | s o8 50 2400 Mv sense” %o ausense oY W et @5, 100 F55C aae %
bl FFer(150mv rs- €,p 80,50m 9 24om~4 ® € % 300w f@ ter. Prisril se, i ese
miY res were @ @ 1 100°€ fr 10mise % L ensswy -8 U rom iempet ¥re. e DNA

sU {1 as were L eneil el S8 mm®q ey crsuerd frozasd sy gy g | .

o 20u MSAmrkY re st m!i 2p +f spe B 5 AgS be# 4 oK' et e(dup), 2u r
4u Gud) f ‘meemest v 4 M etiew erera@U 8 ,2u ~fbh % B ffer 100mM rs- €,
P 80, TN € Tmi & 1t ren,00n% m ' bovise sed i B min SAS % 509 ¥ ersF ok
wi 10 u 2f6.67 up D3 €D % siere@ Ubel sy 8 W eri b Nl pu e vl me. MiY res were
U B8 ir miemper Yre for40miss % L en1Op W sY bje 18 U PL 5 3.96% e (49.5%
~ % 3% (<“‘ ¥ nfi e—bs‘ o nfi @ S rby, Reyis , € & ) 1 05X R B ffar (445m rs,
245mid b %, imld DA. eewsea wep cres® @ 1100y frr 1 fier w © DNAB % s
were! &a 8~ % ra 48 Ughe a 3000 yo res em &l @ Ly (U Jim €re, NS R o).

Measurement of DndCDE and DndCDE-FeS H,0, decomposition activities. (i) Colorimetric
assay. , ,5° veh he vy W & 53 Y8 |q.“‘100—;u ey mamil re' mp.s8 ‘F‘ZOm rs- €,
P80, 150mM % €, 125mM mfi™ 2 & 5% ¥ er' 2 & 40mM , , 6 b mwie )57 ved &
e as were il @ by e f1.67 wpd (0.25 nd m ") priies % U b @~ 1256 L
#F20mim enmi 1 iter qU ciswererem Ve frim i ere L amiV res LSmimisery € %t P
1,000-F1  wit 5}.~?i el ffar 2Q0mpM ris- ‘C, p 80,150mp & €,5%% y er’ )~ fid v‘.‘u me ~f
10m. wesyy mir'ners ~fi el P8 re (ramrdre st et & 1 200 ~f farr <y en
T he Symrdre (¥ rh enPerti e U it ive AsSY N S % om Ririe ) (18, 57)7 % 1 e
miY rew ¢ w8 U rast Lr’’m wempet ¥ ref r30miss flerw | s pun “d ausiy W sme Y 8
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T Uhggp < imvest et amp’ Lof e, 1O;Lv rTOOp,v ed, @ s 8 i@ ssyprry o, .
A re o es were rr@ My u,.\nrt ie.
(ii) Bubble test. ¥ bb a iasis (26) ware parf- me v foowl e ber e of oy en:"U rn$ 1
da. ‘mpssiuenf S e que € yvef s by L e W prolemms. mi st s5 Y epresen.e +f iy’
X-100 @si? ps B bbes /f . x$h en bat 184U g 1 ere u'ee sy i ev fire 2 me yerw |
sp 4dp @ fiar 10miss R& 1’ s vU mes ware 1 m< lf. st 08 10 Mv oroiers 3 o
20mM rs- €, p 80, 150mv %€, 125mv nfio z- e, 5%% Y er o % 1% rivoe X-100. s
»em‘ U F‘z S,Ws  ssanb 8 i e rep . f W ose e (26)“ S LISt e -.»eu‘r U e
rqu‘ué v opriu e ¥ bbes % fom,ow “ mbe et prE cLiere uasYrf ebyte
Y rf T e wwe -é“ 1|ve caars swerdd S8 for o rss e @firstpave v8 L dl sef @ i e @
erotens %L e sa o ass® cfrat L nl flar s
(iii) UV absorption. e , o & . ‘mp si st tes -f DI €D 4 Di €D - eS were® s:me Y &
mré ume 15 96-we  y-f asp resimi g 1e‘(( r-»‘m M s‘ﬁw Sy sek y2m| rf eret er D| e\
sl meads, .. Y pe? B U, ™8 2@ tersu® bs/rpus s pe KL AL,) (58). € »e»—
@ s of o, emp & were 0, 15, 20, 24, 30, 40, 48, 60, 80, 96, 120, 160, 200;" % 240m
5 veh 1% re U amiY res (100-w 1t voU me) were ompos8 Af20mi rs- €, p 8.0, 1
R €, 125mi nfic 20 @, 5% ¥ ers ¢ % 167uv eriiem A s3 ys were perf: rmé m\nrr e i.
‘mﬂ \é by "4 [pm o, L R S s were @ Kea L 3-s siar? s cver®  parf F 2mun f
cmend st e ik sl e 5o u~ad by referes e 1 st %ot Urve s’ \ﬂ
previ¥ sy frepr A Wae e eniT U mserias 2f . e o m e U'n fDI €D - eS W s fio
fDi €D 2 % expermesis v vid 1 el se f i €D - €S were termid 18 < LT mum imbot 7 ses
be‘U sel e % evl me foxd et enat 18 wHT uerfere ele N€US s e ub v,
A a. P s mwere m* &l s Prism 55/ fiw reGe p P Sofw re, .., €A, §A). S avesde el e
me' Lof DA Tk 2 kb 4 bk 8 My 16 1l 32 M 64 i T 128 il DA W s B i 1 e
LT DA T2 4 S, 6320 . 128
(iv) O, liberation rate measurement (pO, oxygen electrode). R i@ me ¥ remess /f /% en
bet 3% FAUNTTN D'lf. « L4 H smptsie W € osAU g et kel 5% €@ rhype s h anea 4 a
- Sf s b€ by~' -byer ((59),( isexpermess s sarv@ 1 afirm mu & & aset 8 a
4 & mprsiad s xk es). Re' L mmed res (2-m 1t v me) were mps€ F50m , £
1.67 uph Do €D (o sL7% e B flar 8 ppemesi® wit 12§m nfie z elp 80.Pra 7, presyre
(P, ) me Y remesi w s lermi 8 woent e Y en snent rnre 8 SUR e eve, B
e’ as were ™ M Uiminp e,

?rﬁ

.

|
[
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SUPPLEMENTAL MATERIAL

Y ppemest i len fri s n e ybe fU e U ups/ 2% /10.1128/A v
.00104-19.

SUPPLEMENTAL FILE 1, PD fie, 0.2 V‘Q.
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