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Table S1. Strains and plasmids used in this study
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Strains and plasmids

Description

Source or
reference

Streptomyces sp.

Strain NRRL 2564

DJo1

DJO1::

DJ03

DJ03::

DJ03::

DJ05

DJ05::

DJ07::

DJo8

DJ08::

mitE

mmcB

mmcB (S43A)

mitB (originated)

mitB (updated)

mitF

Escherichia coli

E. coli

E. coli ET12567/pUZ8002

E. coli

DH10B

BL21 (DE3)

Wild-type producer for mitomycin C

Gene mitE-inactivation mutant

DJ01 complemented with cloned mitE

Gene mmcB-inactivation mutant

DJ03 complemented with cloned mmcB

DJ03 complemented with cloned mmcB
(S43A)

Gene mitB-inactivation mutant

DJ05 complemented with cloned mitB
(originated)

DJ05 complemented with cloned mitB
(updated)

Gene mitF-inactivation mutant

DJ08 complemented with cloned mitF

Cloning host

Conjugation donor strain

Protein expression strain

(1]

This work

This work

This work

This work

This work

This work

This work

This work

This work

This work

Invitrogen

[2]

Invitrogen




E. coli BL21(DE3)/pSV20

Plasmids

pBluescript SK (+)

pJTU1278

pSET152

pET28a

pJQK401

pJQK402

pJQK406

pJQK408

pJQK409

pJQK411

pJQK412

pJQK413

pJQK414

pJQK415

pJQK416

Protein expression strain containing of sfp

ColE, lacZ, bla, orifl

rep plJ101, tsr, bla, oriT

@C31, oriT, kasO*p, acc(3)IV

kan, P17, Hise-tag

Construct for mitE deletion

pSET152 with cloned mitE

pET28a with cloned mitE

PSET152 with cloned mitB (originated)

pSET152 with cloned mitB (updated)

pET28a with cloned mitB (updated)

Construct for mitF deletion

pSET152 with cloned mitF

pET28a with cloned mitF

pET28a-TEV with cloned mmcB

pET28a-TEV with cloned mitB

[3]

Stratagene

[4]

[5]

Novagen

This work

This work

This work

This work

This work

This work

This work

This work

This work

This work

This work
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Table S2. Primers used in this study

Primers Sequences (5'—3)

mitE-petF ATACATATGACTGAACAGGCGACCGGTC, Ndel site
underlined

mitE-petR ATAGAATTCATGAACCGGCCTCCTTGGC, EcoRI site
underlined

mitB-petF ATA CATATGCGGGCCCCCAACGGCACC, Ndel site
underlined

mitB-petR ATAGAATTCATCGCGCCGCGTCCCGTGC, EcoRI site
underlined

mmcB-petF ATACATATGGAGACCCTGACGACCGA, Ndel site underlined

ATAGCGGCCGCTCATTCGGCGGGTGCGGT, Notl site

B-petR
mmcB-pet underlined

ACGGGATCCCAGGACCGAAAGGCTGCTCAATG, BamHI

itB-left F
b-lett arm site underlined

ATGAAGCTTCAGGACGTCGTCGTCGAGGAAGA, HindIIl

itB-lef R
mitB-left arm site underlined

AAAGGTACCCCACTCATGTCCCGTAGCACCC, Kpnl site

mitE-left armF underlined

AAGAAGCTTGGTCAACGTCAGGCGGAGGC, HindlIIl site

mitE-left armR underlined

ACGGGATCCGGCGGTCACGGGATCTATCA, BamHI site

mmcB-left armF underlined

GGGAAGCTTGAGGGAATCGACGAGCACCTT, HindlIIl site

mmcB-left armR underlined

CCCAAGCTTCACCACCGCAACCTCACGCACT, HindlIll site

mitb-right arm underlined



mitB-right armR

mitE-right armF

mitE-right armR

mmcB-right armF

CCGGTACCCGACCTTCTCGTGCAGGCTCCC, Kpnl site
underlined

CCCAAGCTTCTGGTCGACGACGTCTTCCTGC, HindIIl site
underlined

GCGGATCCAGCCCGACACTGCGCACGGT, BamHI site
underlined

CCCAAGCTTATCGACAGTCTCGACCTCCTCGC, HindIII site
underlined

mmcB-pdF CAGCATATGGAAACCCTGACCACCGA, Ndel site
underlined

mmcB-pdR CTCGAATTCATTCCGCCGGTGCGGTAACG, EcoRI site
underlined

mitB-pdF CAGCATATGCGGGCCCCCAACGGCA, Ndel site underlined

mitB-pdR CTCGAATTCATCGCGCCGCGTCCCGTGCCGGT, EcoRI site
underlined

mitF -petF CCCATATGAGCACCGTCACCGACCGG, Ndel site underlined

. CG GAATTC TCAGAAGCGGGCACCACCG, EcoRI site
mitF -petR

underlined
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Supplementary Figures

------------- 2209 bp ELLLLELELE]
WT
Deletion of 1719 bp ;
Kpnl BamHI
1.5 kb 1.5 kb
Hlndlll 3000 bp
orir 2000 bp
t JQK401
= ? 650 bp
Double crossover 500 bp
400 bp
e >.{ o > m,m>|]|]_ -

s 507 bp:

Figure S1. The construction of DJ01 mutant. (A). Schematic representation of the in-frame deletion of
mitE, a 1,719-bp region of mitE was deleted through double crossover. (B). Confirmation of the mutant
DJ01 through PCR amplification. An approximately 500-bp product was amplified for the DJ01, while
a 2,200-bp fragment was obtained from the wild type with the no template-added reaction as the
negative control.

-MtA H mmcA mmcC mmcD WT

ch

Deletion of 135 bp
BamHI Kpnl

1.5 kb 1.5 kb
HlndIII b/5
oriT
pJQK404

Double crossover

-["][I-<mitA mmcA >|-| mmcC >1 mmcl:>[“]— DJO03

520 bp'

!
——
——
—
—_—
p——
—_—
e
——

Figure S2. The construction of DJ03 mutant. (A). Schematic representation of the in-frame deletion of
mmcB, a 135-bp region of mmcB was deleted through double crossover. (B). Confirmation of the
mutant DJ03 through PCR amplification. An approximately 520-bp product was amplified for DJ03,
while a 650-bp product was obtained from the wild type with the no template-added reaction as the
negative control
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Species/Abbry

1. AAD32725. 1 MncB_Streptomyces_lavendulae

2. WP 1_hypothetical _protein_: i diastaticun
3. WP 2. 1_hy, ical_protein_: yees_roseoverticillatu

4. WP_055042900. 1 MULTISPECIES: hypothetical protein_Streptomy

5. WP_063798218. 1 hypothetical_protein_Streptomyces_sp. 150FB

6. WP_137968377.1_acyl_carrier_protein_Streptomyces_sntimycoticus

7. ONIT6444. 1 hypothetical protein_ALT144C_36505 _sp. ALI-1. 44
8. WP_047869725.1_hypothetical protein Nocardiopsis_sp. RV163

9

-MKGRLRQVLVESLDLRREPDTIPDTINLVAELGLDSINTIEFLINVESEFGIEIADEDLSYDLIDDLSRLAAYVEQRSQ--QTVAN-
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=

. WP_093466233. 1_MULTISPECIES: _acyl_carrier_protein_Streptomyces

----MXDTKDRLRRVLVESLRLDLAPQAVPDTGLREAVGIDSVMGLEFLINVENEFGIQIQDEDLSVELVDSLDTLAAYVDERAAQT

11. WP_044850613. arrier_protein_imycolatopsi
12. WP_078639788.1_acyl_carrier_protein_

rientalis

M¥DTKDRLRRVLVESLRLDLAPEAVPDTGLREAVGIDSVMGLEFLINVENEFGIQIQDEDLSVELVDSLDTLAAYVDERAAQT
MNTTKDRLRRVLVDSLRLPRRPESIPOSGLREELGIDSYMGLEFLINVENEFGIQIQDEDLNVELVDSLDKLAEYVDSRTAAAAG

~MNETKDRLRRVLVESLRLDLAPEAVPDTGLREAVGIDSVMGLEFLINVENEFGIQIQDEDLSVELVDSLOTLAAYVDERAAQTAAARD-

13. WP_030241113. 1 _hypothetical _protein_Streptomyces_sp. NRRL_S-350 ~==-MNDIKDRLRRLMVESLRLDIAPEAIPDINLRDAVGIDSVMGLEFLINVENEFGIQIQDEDLSVELVDSLDALAAYVDERAAEA

14. WP_030112506. 1_MULTISPECIES: acyl_carrier_protein_: y “MTATAETKDRLRKVVVEALRLDRDPATVPDEGLRAALDIDSVAGLELLINVENEFGIQIDDEDLSYVLLVDSLNVLGDYVEERLAAADAVPSAGTIPG
15. WP_030331376.1_scyl_carrier_protein_Streptomyces_sp. NRRL_B-1381 MTATAETXDRLRKVVVEALRLDRDPATVPDEGLRTALDIDSVAGLELLINVENEFGIQIDDEDLSVLLVDSLNVLGDYVEERLAAADAVPSAGTPG
16 AUX26851.1_acyl_carrier_protein_ iun_cellulosun -

17. WP_129354778.1_acyl_carrier_protein_Sorangiua_cellulosun

MNDVRSRLRRVIVRGLRLDRSPESIPETNLTQELGIDSINSLELLVNVENEFDIQIDDADLSTALVDSLDTLASYVSARLAAKGTAAA-

B

MPASSPARNDQQHTGLRGIIMNDVRSRLRRVIVRGLRLDRSPESIPETNLTQELGIDSINSLELLVRVENEFDIQIDDADLSTALVDSLDTLASYVSARLAAKGTAAA-

Mitomycin C
Wide type R A Ann
DJo03 . — e A An
A S Atrtn A A -
DJ03::mmcB (S43A) o . .

Figure S3. Determination of the active site of MmcB. (A) Sequence alignment of
MmcB with the homologies, (B) HPLC analysis results of mmcB and mmcB S43A
complementation experiments revealed the active site of Ser 43 residue.
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[WP_173265931.1] Streptomyces sp. CWH03 vV . RVRD P LT MERIFSHoFIA TofN0ID Ale] TER BRI A ENedJVIeFSISE\VIEKE A EVESAH GENE LISIA VP ELYY|
consensus>70 . . ... ... RR..ANALER.!EAM. .G.LPDVA.WLGF!GAN.Av#.d.Wr. .GGFDE.FG. .WGCED.EfG.RLh.AGLRR.L.p#A.
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Figure S4. The sequence alignment of MitB with its homologies. The targeted family 2
glycosyltransferases  including of WP_078660543.1 from  Streptomyces  roseoverticillatus,
WP_158673807.1 from Streptomyces klenkii, WP_173316868.1 from Streptomyces fulvorobeus, and
WP_173265931.1 from Streptomyces sp. CWHO3.
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‘176 bg

Figure S5. The construction of DJ05 mutant. (A). Schematic representation of the in-frame deletion of mitB,
a 477-bp region of mitB was deleted through double crossover. (B). Confirmation of the mutant DJO5 through
PCR amplification. An approximately 170-bp product was amplified for DJO3, while a 640-bp product was
obtained from the wild type with the no template-added reaction as the negative control.
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Figure S6. The construction of DJ08 mutant. (A). Schematic representation of the in-frame deletion of mitF,
a 393-bp region of mitF was deleted through double crossover. (B). Confirmation of the mutant DJOS through
PCR amplification. An approximately 510-bp product was amplified for DJO3, while a 906-bp product was
obtained from the wild type with the no template-added reaction as the negative control.
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Figure S7. SDS-PAGE analysis of the purified MitE (A), MitB (B), MmcB (C) and MitF (D)
expressed in E. coli BL21(DE3)
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Figure S8. The in vivo pull-down assay between MmcB and MitB
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Figure S9. The in vivo pull-down assay between MmcB and MitF



98 MitF
ﬁE SDR family oxidoreductase | Streptosporangium nondiastaticum | WP 106681463.1
70

— SDR family oxidoreductase | Streptomyces fulvorobeus | WP 173316873.1
beta-ketoacyl-ACP reductase | Sphaerisporangium siamense | G1184201.1
68 SDR family oxidoreductase | Nocardiopsis sp. HDS12 | WP 212640027.1
SDR family oxidoreductase | Streptomyces sp. SP18CM02 | WP 191049179.1

wu[[ SDR family oxidoreductase | Streptomyces californicus | WP 050494381.1

70" SDR family oxidoreductase | Streptomyces sp. M54 | WP 206978881.1
3-oxoacyl-ACP reductase | Rhodospirillaceae bacterium | PCl41229.1
a8 SDR family oxidoreductase | Pseudomonas sp. NFACC11-2 | WP 106274307.1

100 SDR family oxidoreductase | Pseudomonas fuscovaginae | WP 081009818.1

beta-ketoacyl-ACP reductase | Planctomycetes bacterium | PCH82096.1
3-oxoacyl-acyl-carrier-protein reductase | Syntrophomonadaceae bacterium | NLO21890.1
3-oxoacyl-acyl-carrier-protein reductase | Polyangium spumosum | WP 153817778.1

3-oxoacyl-acyl-carrier-protein reductase | Deltaproteobacteria bacterium | MBW1831493.1
3-oxoacyl-acyl-carrier-protein reductase FabG | Candidatus Thermoflexus japonica | GBD10003.1
3-oxoacyl-acyl-carrier-protein reductase | Thermoflexus hugenholtzii | WP 088571498.1
beta-ketoacyl-ACP reductase | Chloroflexi bacterium | PZN50637.1
beta-ketoacyl-ACP reductase | Symbiobacterium thermophilum | OTA41414.1
beta-ketoacyl-ACP reductase | Firmicutes bacterium | REJ34648.1
3-oxoacyl-acyl-carrier-protein reductase | Parageobacillus galactosidasius | WP 089097061.1
3-oxoacyl-acyl-carrier-protein reductase | Thermosynechococcus elongatus BP-1 | BAC09054.1

99

100

0.050

Figure 510. Phylogenetic analysis of MitF with its homologous. The analysis was performed
in MEGA 11 software. The amino acid sequences alignment of MitF and homologs were
conducted by using ClustalW, and then phylogenetic analyses were further proceeding by
the neighbor-joining method. The parameters of phylogeny were set as follows: bootstrap test
(1000 replicates), p-distance mode, and complete deletion. The numbers adjacent to branches
represent bootstrap values.
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Figure S11. The models of MitF with the FabG (PDB: 1Q7B) by SWISS-MODEL server.
(A) The superimposition of the MitF with FabG revealed the conserved activity center,
(B) Characteristic electron cloud map of the MitF, (C) Characteristic electron cloud

map of the FabG.
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