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WE VIRTE R B [ 7R A0 b i A BT RE L L Corallococcus sp. EGB Myxococcus xanthus
DK 1622 Fll Cystobacter sp. 1404 —FpA[G R @ A B AN TR , WF 5% 3 PhELAN R S AU h e 3R B L S WM AE K E B
KR BEREIR, 3SFPRANTH L A b 35 1A E R B 3£ A R 1, HEAT B A Bt 7R % i (4-amino-5-
hydroxymethyl-2-methylpyrimidine , HMP ) [FTSORH 3 35 R, {H oA 2 LG i 2% ol R i A s s (SO AR S 3 s HMIP A
FREEEE N thiC b7 A7 AR B B R B e 2% A 0T 5 ( TPP-riboswitch ) T MR 3 PR45 w5 e 25 94 B IRI% chi C BB
Bk . B bR DK1622 M R RIS | a5 28 28 bk CL1003 w43 B4 A thiC H 4, ¥ #5848 Wi #k CL1006 I
CL1007, A& ¥ CL1006 7 Jofi fic 2 35 77 2k vh 75 B2 A0 S S I e 22 5 HMP A GBI B A= <, (ELAH L Tt i 38 4k 18
21, HMP Ab BR2H B 75 EAR W10 T 9.0%0; CL1007 HEEAE I HMP S-AR b A K, BB fin 56 24 B B 26 1 R
REAl R 2R K R Y R G R CoThil ARG R LR R INET, CL1007 A RS EIRE . 25 RFW, FH4 A A H

M MBI 2, (E00] 38 1o G 3R T K R0 e e i (A A

KEIE FHANE; IR BMCEM | ; thiC R
FESES Q935 XEAARIRE A

BRI 3R SOPRGE AR 3R By, SR e AT A BRI K
VEEVEZE AR 2R PR A INE AN R E AR B o IV Y R A e 4
R, T A WA bl A R E R A MR L 2 —
A EER N TR B R A
T PEIE 2R £ 85 12 i e 2 (thiamine pyrophosphate,
TPP), B LAIREIE XS5 TIHRNIF 2 AWl 2,
WOBH A TR M IR AR . R IRTG AN — LU LR
HREETRR Y AR RSB A0 AR A
ATLLA EEMBIR R . B R S U TR 4t
HRIE 15 2 A2 A A R I (1 20 57 i, AR (R
& 1% PR 152 At 1 2% (thiamine monophosphate,, TMP)
J& i — 2B TE W TPP 2 45 A4 W) AR 1) 2% A4S S g 72
TPP & — L6 4 T AR ) A2 A rp oA ml st /D ) 5C
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1 TenA , 5 L RKAE RSB0 A7 T4 Ll i
FLRE A P AN R B i £ TenA
A A T P Tt R 0 1] WS FH 3 55 o i e 3R 1 % i
Yy, WA G R AE Bacillus halodurans " #% 43 F12 H
Pt A2 iz B W E |, SR JS TE TenA fiEfk T & Bk h
Ay 2 L B, A2 AT AR HMP, H 58 O B i R &
BT BRMEEEE T BRI | A A T
FEE P B LA W A — 2 Z A A= v, AnZE A TR
SEARFT B (Bacillus spp.) R # (Clostridium sp.) K
BERRA R DL ROK IR S R R
Tty 1 A Ak B0 B 22 53 iff S 38 5k 22 oA L 5 A% 1k 5 52
BT, fF g 2 B S A T Y 2 ol 2 R S T e T oG
REY, MW kS NEHE SR [
WA K AR B G = B 1 rY 2R BT se A —
EABERE T B R KA S B
B RIS A Y Z A BEAE R ZEN R
T B 1 E X5 24 BAE R G ir &3 E
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00 T — 2 A R A i JR S RN 22 A R R
11 0B REAT AL SR 0 % TR AR S N
AT R B AN B EH A 2 N R TR 1] (Myxococceo-
ta) , 5 ZHER 1 49 (Myxococcia) Fl £ 4 7 24X (Polyan-
gia) 2 A4 BTSRRI 24 AR BN R AE 1
SRF I oA )z AU T IR M VD R
FRGT FMR ViV R B R PR AR AR T LU B Y
W B At B AN A SRR Y b R
o Zhou %5 N 22 el il 4t - Bl A M RE VR DR AT 40
MT , 2 PR 40 TR AE A 33 50 0 BA BE % b 0 A S B oA
0.4%~4.5% TEILAR KRR b -5 b, 78 306 1A
AT A 5 4 5 oy 4 B R I ) 4.10%0, o AR
OTUR 7.5%, JL P& T A C 15 M F A w F
ﬁ}%mﬂo

VB A T8 0 B 0 T 5 v v 1) S SR 2T, R A0 R
AT L5 6 45 A TR R L B AE N Y 22 R AR A AR
FHM 22 e A 43 K St T B A L T T
7P KR M AR S PO R R A K
S AR AR TR AR Ml PR G A ) o S
FOR BT A I, B AN TR RE 3 AR Y SRl 1 59T KT
PTG I AR ORI F I A2 RT HARFI R
ZHRUEYIRVL, WM R — oy R E SR
RN TR AN b, F 53 WA B T e 2R 7K St Tl 0L~ 2 X
HEAEKAEAME, BRI RE 5
AT RE 2 A AN I o ASBIF 93 I A B 2k A T A
JHEL DA AL 2R LA AR S L G B R TR Y D RE | ) B A
We kW | fER A A K R T B i EBEN, B
FERNFE— IR R W | 8 F A AL Py v iy A 2
T 68 LA K R 20 TR AE A 100G 28 0 o il R 4 A A
HEALBARE
1 #MRERE
1.1 RIEA R

A 5T B H Corallococcus sp. EGB il Cysto-
bacter sp. 1404 t R AR A ARME AR R A Ml PRI
A= ) RSB = O B R . Mywococeus xanthus
DK1622 2 Rl 240 B A
1.2 BHRERE

VY/A [ s 5% 3 0.25% ZHLEERE L 0.1%
CaCly+2H,0 . 1.5% Bifig# ,pH 7.2,

LBS AR K5 35 45 2 0724 €8 0.1% B M1
0.5% PR (0.1 % B R EE ,pH 7.2,

ANEHAERMCTT-1 AR F 3 1% o4t

% [k 15 112 K % ¥ (Sigma) . 1 mmol/L PBS (pH
7.6) .10 mmol/L Tris-HCI(pH 7.6) .8 mmol/I. Mg-
SO.7H,0,pH 7.2,

YT W AR 35 3%« 100 JBE 8 (1 R L 0.596 I B4
.

B FRHE A1:0.01% L-KEZ#R .0.01% L-
RNAMR .0.01% L-F 2 .0.01% L-4 % .
0.005% L-%2 2 M .0.001% L-H #i % 2 .0.000 1%
VB1,.0.5% W EIER 44 .0.012 5% WAG Mz .0.5% K&
B (KOH 4 %Y pH £ 7.6) 10 mmol/L Tris-HCI
(pH 7.6) .KH,PO,-K,HPO, (pH 7.6) .10 pmol/L 4
Ak .8 mmol/L AR EE .10 umol/L & AL45 .0.05 % i
PR 4
1.3 FEEHPHRERESHEREXEERDH

I I Corallococcus sp. EGB ., Myxococcus xan-
thus DK1622 fil Cystobacter sp. 1404 3£ [F 4 |, 25 &
NCBI I KEGG %4l FE I 275 5% A W e R 5
VAR, A3 AT 3 ANl 4 T TP e 3R G G AR A DG R Y
FEAENG L
1.4 BRERRAREEXBEERIEER

TEAR AR Z A CTT -1 AR R 2 3L b 4 5 as
5 pmol/L H1 50 pmol/L i B R K5 F2 Bk EGB, LA A
A e 2500 15 3% S AR 4 B FE 30 (CHE IR 180
r/min £ 8 F i 9% 24 h, 4 2 h B L mL PR B O W s
PS5 AT R R R AR B, PR A7 T —80 C. i
0 TR 2 T4 =8 RNA $2 Bt 77 & (B518659,
Sangon, China) 17 RNA $2H, HARL B2 B
S VLR A o B T v R S A (R333-
01, Vazyme, China) ¥ RNA J 5% 5 it cDNA, ik
WS & UL, i PCRY B Ml £ &
SOt R TR 1 2 SRR 00, AR A R B 51t I 1) ¢cDNA,
WS N EGB H i rpoB 3L AHET 1 W3 1.

®1 SIMFIIAFRRINEE
Table 1 Primers sequence names and functions
EIE/E2 ElEE 2]l
Primer name Primer sequence(5—>3")

EGB-RpoB-F ACGGCAAGGGCACGAT

EGB-RpoB-R TGGTCCATGAACTGCGACA
EGB-thic-F TGCTCTGCTACGTGACACCCAA
EGB-thic-R ATCCTCCCAGCGGAACTCG

EGB-F TCATCATCGGCACTGTCATC
EGB-R GGATGGTGCGGTTGAGGAGC

1.5 HERZAREERPBNKLE
TEBE AR DK1622 (4 thiC(MXAN_4235) 3K
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HBEE 1 009 bp #EFF PCR Y44 (F& 1) , 1| FH b ik 8 [+
P58 213857 £ (C112-01, Vazyme, China ) #4434 J5 3k
1300 B B B pBIT13 8RR A% , BAAL B S il
RV o B4 W Ak 2 KB AT 1A DHS o, K
N XE A0 1) 5 Ak 7 05 i i e 2 W) 37 6 (DC 201 -
01, Vazyme, China) #F47 JBURL K H , HAK T vk 2 B S
FHUERAAS o Bifi 5 B B2 B R FL 5 28 DK1622 B A
ML AP BRANR F 5 pl BOROIA B R 5 32 IR S
R R M 2 mm AR TR . 7E1 250 V
400 Q.25 pF W44 F i 45 R s A 1 mL
YT W A8 35 3, 7647 0K 180 r/min 30 ‘C&14: T #
6 h, Bl 5 TR A T 0.35% MR YT B 3735k (R IR
FPutE), 30 ‘CH 3% 4~5 d Jm Pk U % (0 58 95 k17
PCR S iiEAf I\ R E A 1
1.6 FHARMNHEZHF HiKE

FEFEMAREE FREE CTT-1 5F FWF58 3 40 B X B B
SRS . R YT 85 7 55 55 1 ik DK1622 .
CL1003.CL1006 .CL1007,5 d J& 7 [ 47 #z - F1 Ht
DT S TCRK VeV 3K, FC K R R, 5 —k
£ 4 ODgpp =50 K 0.1 pmol/L #ifE & 0.1 pmol/
L HMP 1 0.1 pmol/L #it e % 5 CcThil #) 5 7 ¥)
(1 pmol/L CcThil 5 0.1 pmol/L Billie Z 4b ¥ 24 h) |
SERBUTC K (CK) 23 B s m 3] CTT-1 8537 525
PR B 3 L il A 286 A TR B VR AR TR B R
L HFEBERTEE T30 CER 14, 5 W% H
2o TEMIASEFRI R, S TRk DK16227E CTT-
1R AEE FR 3 p A KRS AN 0, 2 T A LG 77

0, M b
N\ Pyruvate o
oP
of
on oxp

G3P
0,

o, NH, UMNH
>—< dehydroglycine
o H

Glycine

HoC

ThiS-COSH

H =N NHz
‘\:(>/ Vas HMP-PP
N
- NN oP
L N
™ on

AR HMP-P

BAL AT AR LR . K 1 pmol/L B i E .
1 pmol/L HMP 11 pmol/L #if% % 5 CcThil f 5 S
###1(1 pmol/L CcThil 55 0.1 pmol /L B Jie & kb B 24
h) 3 A NS 4 mL AL B35 508 AT I g B
K 180 r/min 30 ‘CAF N H7 37 5 d, W 48 B 1A -1 1
FastDNA® SPIN Kit (MP Biomedicals, Santa Ana,
CA) FEHUR /& DNA i FH 145 #E 8 2 7] gPCR R &
(Q511-02, Vazyme, China) % B {4 25 4 & #4752 =
AT, B RS IR S S M OCH 1 LR 1,

2 FHRE5HMH

21 HAEMRERAME @R RHSH

A58 Lh Corallococcus sp. EGB Myxococcus
zxanthus DK1622 Fl Cystobacter sp. 1404 = Fp A [a] Ff
JiE SR A 285 A TR R DR AL R AR O Hr R N 2R S
BAERAE KA H A AAERF L (K D). 45— BIR,
3 A [ Ao g oA R 1) 265 20 R R R 2 R A B K A
JSUA e 2R AR G ) BE DY, SR G A BAT A BN
kB B IE RARE ST o (HT R AR RSN R
RN TE R AT V2 AW 2 B TSN
REHTRIE e e TMP 5 TPP, il 1 58 B, i
DR B I /D A A R B RE SR M AE . 76 3 BR B 40 Tl
{18y ke PRI 20 v gk — 28 3 M S B0 A T B Jg 2 g e
LSO M) A S B 3 Bl (BRI 22 D ThiK At 32
FEBETR G ThiN FIEERE N ThiM) i 777, HEI ZE
240 TR T RSO T i 3R R MA 445 5 T T A7 E—
7E PR o

N N

)::{/\ NH,
OH
S HET NI/%/\N/\S
/I\ 7 )=</\
OH

HMP

B A QR R 00 T B I LA A A DG A 11 B 6 A W b A QSRR A BRI R 2 11 1 & D o Yellow indicate the presence of relat-

ed genes in the myxobacteria genome, blue indicate that no homologous genes were found.

E1

FME ML A RTESR

Fig. 1 Myxobacteria can synthesize thiamine de novo
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MRS RIER R thiCEEMN S

S HTAN [ R & R A R B R S iR AR A, iR
3Tl i B b 40 A 5 PR 21 1 HL A Wl e P L E S T
(phosphomethylpyrimidine synthase, thiC) 3 [H , % %
N2 5l 2 4 W1 & G2 s RE A G A A, 8 5-2
FERRIAZ M AZ AT R (ATR) oAby - BE-2-H 56 -5-5%
F BE 8 IE i R (HIMIP-P) sl DG e, 2 B e R 6 ik
B O i Z — s JF HAE RSN Bif 74 TPP #
BT 5 (TPP-riboswitch ) , T TPP A2 4 IF G 38 9k
AN SR AT DAAR 4l 4 e 2% vk B 4 o R DX 5 SR Y T
P, 25 e 28 vk B ok = ), TPP AZ B I OGR4 T
PR, DT 928 i) AH OC J5 RT3 s fss 1R (181 2) o DA B 45
SRR, 20 M N A e 220 R BE T BE 23 52 e i K]
thiC 3R IK .

PR | PRV

0.5 kb

2.2

B nicvxan_4235) [] Mxan_4237

|:|MXAN_4236 %1‘Ppiliﬁiff fbiwitch
B2 TPPHARZMEFAXFETHER thiC
EE L (L DK1622 A 461
Fig. 2 TPP-binding riboswitch located upstream of
myxobacterial thiC gene (DK1622 as an example)

2.3 SMNEERRREXFME D thiCEREFEFRK
a0kl

it — L BIE RS AT LABE #k EGB
BTG, FEH SR IR TP U IS [V B2 AR R, Dl
thiC SE R Sk - FR B 3 R, B8 AN ) v B 1)
Wil £ 2 FEEGB P thiC 5 R 5 55K % A2 A i
MeAE . AECYEA KA CTT-1 55353 b 2 I I JC B
7K .5 pmol/L & i 2 A1 50 pmol /L #i i % , K& B thiC
HE DR 5 S K F- 2 Bl 2 e 2R vk B2 9 8 mni i o
1E 5 pmol /L #i [l & 1 50 pmol/L B iE X 7N 2 h )5
thiCAy M TP T 2910% fM50% . PL 4S5 R RGN
B2V T X R s 2 T T i R L i e S G PR
thiC W %% oKV HoAT BEEE W . PS5 P s Wk B 1
Ve T R Aok 910 ) 4 L P e 3R S ik A A DG R R
F14) Bt S A ) 48 B R0 B Y 2R T 6 G, T L ST 5 40 R
65t 1] T A HI SN B 2R T A 2l B B . BAE
B0 T EGB J X 41 rp I oK e BB e 3R 1T ST DG Kk

o PG, ASHIF 5 94 D00 286 40 1 o 1 3R il 1 A9 A7 A

T RE PR P BRI 3R A Il R A G
AR

Relative expression
[ ! X . [ |
1.0 09 08 07 06 05

{58 /h Time

KEFH Treatments
3 ERBREINS thiCEREMFE R
Fig. 3 Thiamine suppresses thiC gene transcription

2.4 thiCEREXEHEE KNI

R T R AR ST R A R R A O R AN
5843 M HE TR RR DK1622 FIVGT e 2% i 1 356 DA o o ik
CL1003 Wi A thiC FE 1A, k15 598 48 T Pk C1.1006 Fl
CL1007. HEl4n]51, BA B £46 MR e
1) P Bk DK1622 1 28 48 B #& CL1003 (AMAXN_
4523) AETCRMZ 19 CTT-1 BASS 33 B IE 3 4E
K IR A TG T thiC F& R Y 28 28 B Ak CL1006 Al
CLI007 WFE CTT-1 85538 bR L T KRS . 18
AR RN A IR M 25, 22 A2 TR AR CL1006 YK 52
AR ER AR B CL1007 AN BEAE K 5 7E 55 37 3 v
I IR e 25 WP HMIP s, 2% 738 B fk CLL1007 Pk & 4=
Koo WG AHIEGEKE U5 258 BB 2 i CeThil 58
W 2 S G = in B CTT-1 3532 3 | R R 48
B kR CL1006 F1 CL1007 A= KRS Rt (H A5 T
Pk CLL1006 7E 7% i HMP 1 CeThil + 8 B 25 Y 85 57
Forp A KV B e RSN e A R R
BTN 9.0%, I H Bk DK1622 Fl12€ 78 B #& CL1003
FERGE T B0 T AR B .

B, AR F G AW B IR 450 AT TR Ay 3k
R ITELE R . TEMARRE IR 3L AL rh 4y B e
£ WIEERTAR HMP . CeThil /K i e % 19 729, 1
FERFE 5 dJE I DK1622 .CL1003 . CL1007 A #B A,
P2 WS DNA JfH 2¢Ot € & PCR I & H A= W) 1 .
FH &1 5 1] 60 B ik DK 1622 128 428 1 #k CL1003 7 4 Ff
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43 3%

A

Control

+Thiamine

DK1622

CL1003

CL.1006

CL1007

REFRAAF TR AR B AR CL1007 HAT ZE 7R N
HMP #l CeThil 58iHE R K& i r= et A4 A4,
T R MR N o T o S KR G (E Rl v ¥
CL1006 £ HU A I 70 B 2 1 AR B 37 3 vh I
WA RIARKBL, 5 HAEEAR R B4 KBS
AR, FE 0 AT B 2 286 40 B 7R VAR B 3R A 1 T e R
(T e R T AN JE LA il e 38 A LAt 1 B 4
Mo DA EZ5RF Gk Z 06 1 nT UGSk S IR R
JHie R A3 AL E AN B A

3 i #

AHIFFE AT 3 FlAS [F] b i A 286 40 1 3 R 2R 4T
XA &I, AT B A Sk & s e 2 10 Rg It
LA G i W o A G 3 PR (ki ©) 1) i 4 5 3
TPP A O, MM FE T B8 55 25 40 0 A BT e 40
%o BEANTE I IR D cha C B 5% K F- BEAMIE
VN ITVBE e 28 4 B8 1) 1 T 8 2 1 3, R B h Al e o 24 C
BE PR 1) Bt S 52 B v B 28 VR 8 A IR o B AR
KA FE AN TR AR N B 2 R R E R T

B

== Control g +Thiamine
3+HMP @ +Thiamine+CcThil

+CcThil

+Thiamine

[
N
1

P AR /mm
Colony diameter
[N}
5 S

VI EAR/mm

Colony diameter
NN S
S8 G = 0
T T 1 T

[
[}

1383
(=]
1

—_
w
T T

PV EAR/mm
Colony diameter
)

S W
T

AbHE Treatments

(SN
==}

Y% HAR/mm
Colony diameter
-
(=]

c

0
AL Treatments

A< Fh AN TR TE A BRI 2% RN R AR 1 44 s 35 5 b 1 A K L Growth of myxobacteria in solid media containing thiamine and precursors ;

B : ¥ HA2M 2 Measurement of colony diameter.
4 TRBREEE | RAFHEEF AIMEmERE

Fig. 4 Thiaminase [ facilitates the utilization of exogenous thiamine by myxobacteria

PR AR AR R 2 OGR4 R AT L
AT AR FR I Fh B BRI 2R AT 20 I P DA Sk
B A T A A e SR 1 1 A AR S D e 2
HE— S, Xia %65 K BN, SRR R R R 26 A
EGB fii iz 73 WA B e 3 1 CeThil 73 iff 158 b i e
R, AW R S A T A A G, SR e R BT TR AR
ARFREE P o B AN B B 3 SE P LB A . R
e R 1 A % BRUERA 1 26 240 & 7 AR 909 It 1 B IR
R R TER AN A B AE R R F AR
IREHMANTE A

T e 2% it A 20 T 28 vh il R AR, — 4
ZREFRATOCTE . R, B R B R B4
Wi R G 1 A= BRSNS Burk-
holderia thailandensis 7= £ WG 25 i 1 FNGTE e 2R il
I 7EA BRI 8 EAFAEAIMLZ AL , 2 55k R il 4R
A FLAE B B 122, 8K Burkholderia thai-
landensis Ret% AR FIBRIE R  ABAEIREE P A 7R
FR A BTN, 12 TR A 2 23 00 S A A A 2 o
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DX b e @ e
a S 26x10°f
C Laxiof =3
Jgg < 5?; <= 25x10°+
23 13510 B %3
ANy SE 24x10f b b
< —g C s é
N = 0 >~
oiﬂzHO'F7 5 23x107
(=}
i=}
&)
L1x10° s s 22x10° — —
» o \’S\‘2 S » o \’&&\Q \f&““\
X’Q‘\\ %\X N XQ‘\X X‘Q‘\\ ?,\X A X‘Q‘\
N (CQ\\\\ Y (C(SX\\
W W
Kb B Treatments Kb B Treatments
1.0x 10°p a a 6.0x 10°-
£ = S a
ﬁg 8.0x 10°F ®S 50x10° T b
= o %3
C ¥ 2 o D & .
< 5 60x10 S 40x10%
S e = E
oz o 5
S 2 sox10t = ;
g *UX = 3.0x10 .
o &) c )
< 1 b b 20x 10T II
20x 10°F |—=—| i
NS “\'\(\e' “\Q oS I “\\(\e' “\? . N
Q(\\‘é B\X\X .\\x«\\ \x&\% B\X\X .\\x«\@
o P
NG NG

AL Treatments

AL Treatments

A: PR DK1622 Strain DK1622; B:

#Hk CL1003 Strain CL1003; C:Hik CL1006 Strain CL1006; D: Ei#k CL11007 Strain CL1007.
BS5 ARkEEFFRETHEARNENE

Fig. 5 Myxobacteria biomass under different liquid culture

U5 B e & o FE W VF 4 I Candidatus pelagibacter
strain HTCC1062 H s A U &0 , i i 2R ik = FR ]
PR 4 A K AH L AN R 1k A1 U S o e 28 Ok %
i FH R, HTCC1062 H7E HMP ££ 75 IR 5 4=
K2 RE, B TR A W AE 2L K AR P e ) T
I e R AR T AR BRI 2120 AR5 3 ok %o ek A T
FER 2 AT 20 Bt L % I A TR 30 A 50 B I B e R
kA AR DT R IR AR AR BRI 2K B, Bl Al D O AN fig
EEWI R HAMER R, ETSR A B &5 W0
BN 25 1R B 2% 40 A , B s o mT ALl R iy s g
B o 32 A 266 40 R R G 1 DR Atk B 0 B A
e R B EYT S BA — AN b, Aot
I 56 440 PR 3 % A R 2R ) 43 A LA S 2 1
ELHE A AN e 22 A W A 0 B & — i
PETE MG . LR IEREE PRI R T A S EUED)
FEVE TP A P A (356 260 40 o AE 9 AR 2 U
Wy R HMP (4 JE AT SR AR % 2 A S5
Jiie 2 5 HMP [ N 55328 1 B A SC 75 2l — 2B 50 00E
ZE L RS BRI T B AR B A Sk A U e
R AURE 7, (H3E o 0 4 T 3 DR A4 L X IR R S

JFie 2 JFIT9E M [T AT G il 119 /5 B JE P . TPP-binding
R TE KAFAE T thiC IR B L, I H thiC FEH Y
M SFACPAE AR AR AE M 25 0T 0 2 . B2
TCE BRI A IR R 2, T 2 8 ik A3 1 it e
FH i CcThil ¥ &1 IE B 25 7K fff il g e 41 1 B 1 FH sk
HEEA R ANE HMP
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Physiological function of thiaminase I derived from myxobacteria

QI Mengyi', XIA Chengyao'?,JI Yanling', HUANG Yan', LI Zhoukun', YE Xianfeng', CUI Zhongli'

1.College of Life Science/ Key Laboratory of Agricultural Environmental Microbiology,
Ministry of Agriculture and Rural Affairs, Nanjing Agricultural University, Nanjing 210095, China;
2.School of Pharmaceutical Sciences, Xiamen University, Xiamen 361102, China

Abstract Three genera of myxobacteria including Corallococcus sp. EGB, Myxococcus xanthus
DK1622 and Cystobacter sp. 1404 were used to study the physiological function of thiamine I from myxo-
bacteria. The relationship between the pathway of synthesizing thiamine and the growth and development of
strain in the genomes of three myxobacteria was identified. The results showed that three myxobacteria had
complete pathway of synthesizing thiamine in their genomes, and contained genes related to the recovery of
thiamine precursor pyrimidine (4-amino-5-hydroxymethyl-2-methylpyrimidine, HMP ), but no genes relat-
ed to the recovery of thiamine or its precursor thiazole was found. The presence of TPP-riboswitch at the
upstream of the HMP synthase gene #hiC regulated the transcription level of the #4iC gene based on the
concentration of thiamine in the environment. Mutant CI.1006 and Mutant C1.1007 were constructed by in-
serting the zhiC gene into strain DK1622 and thiaminase I knockout mutant CLL1003, respectively. It was
found that CLL1006 required additional addition of thiamine or HMP to recover growth in thiamine-free me-
dium. The HMP treatment group significantly increased the colony diameter by 9.0% compared to the thia-
mine-treated group. C1.1007 only grew on HMP plates, and the addition of intact thiamine alone did not re-
store its growth. However, when CcThil and thiamine were added together, the growth of CLL1007 was
restored. It is indicated that myxobacteria do not directly utilize exogenous thiamine, but can utilize pyrimi-
dine precursors produced by decomposing thiamine through thiaminase 1.

Keywords myxobacteria; thiamine ; thiaminase 1; 4:C gene
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