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Fig. S1 Schematic diagram of spontaneous assembly fluorescent plasmid
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Fig. S2 Establishment of the relationship between LOX activity, fluorescence intensity, LOX soluble level. A. Correlation between fluorescence intensity and protein concentration; B. Correlation between fluorescence intensity and LOX activity.
A. 
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[bookmark: _Hlk75888240]Fig. S3 Clusters of Orthologous Groups of proteins (COG) (A) and Kyoto Encyclopedia of Genes and Genomes (KEGG) (B) analysis of common differential gene (A) Three-way Venn diagram showing the number of genes differentially expressed (fold change 3, adjusted pvalue≤0.05) between E. coli expressing LOX, E. coli co-expressing LOX with the wild-type Skp and E. coli co-expressing LOX with mutants of Skp and RpoH. (B) Genes differently expressed analysis statistical histogram. The horizontal axis is the name of the difference comparison, and the vertical axis is the number of up-down difference genes.
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Fig. S4 Significant enrichment scatter of Orthologous Groups of proteins (COG) analysis of common differential gene. (A) Significant enrichment COG scatter diagram of differentially downregulated genes between S and WT. (B) Significant enrichment COG scatter diagram of differentially upregulated genes between S and WT. (C) Significant enrichment COG scatter diagram of differentially downregulated genes between Sopt and WT. (D) Significant enrichment COG scatter diagram of differentially upregulated genes between Sopt and WT. (E) Significant enrichment COG scatter diagram of differentially downregulated genes between Ropt and WT. (F) Significant enrichment COG scatter diagram of differentially upregulated genes between S and WT. The vertical axis represents the function annotation information, and the horizontal axis represents the rich factor corresponding to the function. The size of Qvalue is represented by the color of the dot. The smaller the Qvalue, the closer the color is to red. The dot size represents the number of differential genes contained in each function.
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Fig. S5 Kyoto Encyclopedia of Genes and Genomes (KEGG) analysis of common differential gene. (A)-(C) Scatter diagram of significant enrichment function of differently expressed genes in the metabolic pathways between Sopt and WT, Sopt and S, Ropt and WT, respectively. The vertical axis represents the function annotation information, and the horizontal axis represents the rich factor corresponding to the function. The size of Qvalue is represented by the color of the dot. The smaller the Qvalue, the closer the color is to red. The dot size represents the number of differential genes contained in each function. (D) Heatmap showing differentially expressed genes (fold change 3, adjusted p-value≤0.05) between E. coli expressing LOX, E. coli co-expressing LOX with the wild-type skp and E. coli co-expressing LOX with mutants of Skp. Rows (genes) were clustered hierarchically.
Table S1 Plasmids and strains used in this work
	Plasmid/Strain
	Relevant characteristics
	Sources or references

	Plasmid
	
	

	pET Duet-1
	Expression vector, ampicillin resistance
	Lab stock

	pACYC Duet-1
	Expression vector, chloramphenicol resistance
	Lab stock

	pET Duet-1-GFP1-10
	pET Duet-1 carring the 1-10th sheet fragment gfp gene
	[bookmark: OLE_LINK7][bookmark: OLE_LINK8]This work

	pET Duet-1-GFP1-9
	pET Duet-1 carring the 1-9th sheet fragment gfp gene
	This work

	pET Duet-1-GFP10-11
	pET Duet-1 carring the 10-11th sheet fragment gfp gene
	This work

	pET Duet-1-GFP11
	pET Duet-1 carring the 11th gragment of gfp gene
	This work

	pET Duet-1-GFP1-10/GFP11
	pET Duet-1 carring the 1-10th sheet fragment gfp gene in the 1st ORF, and carring the 11th gragment of gfp gene in the 2nd ORF.
	This work

	pET Duet-1-GFP1-9/GFP10-LOX-GFP11
	pET Duet-1 carring the 1-9th sheet fragment gfp gene in the 1st ORF, and carring the 10th and 11th gragment of gfp gene at the C- and N-terminus of lox gene in the 2nd ORF.
	This work

	pET Duet-1-GFP1-10/LOX- GFP11
	pET Duet-1 carring the 1-10th sheet fragment gfp gene in the 1st ORF, and carring the 11th gragment of gfp gene at the C- terminus of lox gene in the 2nd ORF.
	This work

	pET Duet-1-GFP1-10/GFP11-LOX
	pET Duet-1 carring the 1-10th sheet fragment gfp gene in the 1st ORF, and carring the 11th gragment of gfp gene at the N- terminus of lox gene in the 2nd ORF.
	This work

	pET Duet-1-GFP1-10/ LOX
	pET Duet-1 carring the 1-10th sheet fragment gfp gene in the 1st ORF, and carring the lox gene in the 2nd ORF.
	This work

	pET Duet-1-LOX
	pET Duet-1 carring lox gene
	This work

	pET Duet-1-GFP11-LOX
	pET Duet-1 carring the 11th β sheet fragment of gfp gene and lox gene
	This work

	pACYC-RpoB
	pACYC Duet-1 carring rpoB gene
	This work

	pACYC-RpoC
	pACYC Duet-1 carring rpoC gene
	This work

	pACYC-RpoD
	pACYC carring rpoD gene
	This work

	pACYC-RpoH
	pACYC Duet-1 carring rpoH gene
	This work

	pACYC-TF
	pACYC Duet-1 carring tf gene
	This work

	pACYC-DnaK
	pACYC Duet-1 carring dnak gene
	This work

	pACYC-DnaJ
	pACYC Duet-1 carring dnaj gene
	This work

	pACYC-GrpE
	pACYC Duet-1 carring grpe gene
	This work

	pACYC-GroES
	pACYC Duet-1 carring groes gene
	This work

	pACYC-GroEL
	pACYC Duet-1 carring groel gene
	This work

	pACYC-IbpA
	pACYC Duet-1 carring ibpa gene
	This work

	pACYC-IbpB
	pACYC Duet-1 carring ibpb gene
	This work

	pACYC-ClpA
	pACYC Duet-1 carring clap gene
	This work

	pACYC-ClpB
	pACYC Duet-1 carring clpb gene
	This work

	pACYC-HtpG
	pACYC Duet-1 carring htpg gene
	[bookmark: OLE_LINK39]This work

	Strain
	
	

	E. coli JM109
	The cloning host for plasmid construction
	Lab stock

	E. coli BL21(DE3)
	The expression host for protein expression
	Lab stock

	E. coli ABS/LOX
	E. coli BL21(DE3) carring pET22b(+)-parABS/LOX plasmid
	Pang et al. (2020)

	E. coli Eopt
	E. coli BL21(DE3) carring pET Duet-GFP1-10/GFP11-LOX and molecular chaperone plasmid with optimal mutant of GroES
	This work

	E. coli Sopt
	E. coli BL21(DE3) carring pET Duet-GFP1-10/GFP11-LOX and molecular chaperone plasmid with optimal mutant of Skp
	This work

	E. coli Ropt
	E. coli BL21(DE3) carring pET Duet-GFP1-10/GFP11-LOX and molecular chaperone plasmid with optimal mutant of RpoH
	This work

	E. coli REopt
	E. coli BL21(DE3) carring pET Duet-GFP1-10/GFP11-LOX and molecular chaperone plasmid with optimal mutant of GroES and RpoH
	This work




Table S2 Oligonucleotides used in this study
	Primer
	Sequence

	ibpA-Duet-F
	CTTTAATAAGGAGATATAATGCGTAACTTTGATTTATCCCCGC 

	ibpA-Duet-R
	GATTACTTTCTGTTCGATTAGTTGATTTCGATACGGCGCG

	ibpB-Duet-F
	TAATAAGGAGATATAATGCGTAACTTCGATTTATCCCCAC

	ibpB-Duet-R
	[bookmark: OLE_LINK1148][bookmark: OLE_LINK1149]TACTTTCTGTTCGATTAGCTATTTAACGCGGGACGTTCG 

	DnaK-Duet-F
	[bookmark: OLE_LINK1146][bookmark: OLE_LINK1147]TAATAAGGAGATATAATGGGTAAAATAATTGGTATCGACCTG

	DnaK-Duet-R
	GATTACTTTCTGTTCGATTATTTTTTGTCTTTGACTTCTTCAAATTCAGCG

	GroEL-Duet-R
	GATTACTTTCTGTTCGATTACATCATGCCGCCCATGC

	GroEL-Duet-F
	TAATAAGGAGATATAATGGCAGCTAAAGACGTAAAATTCG

	GroES-Duet-F
	CTTTAATAAGGAGATATAATGAATATTCGTCCATTGCATGATCGC

	GroES-Duet-R
	GATTACTTTCTGTTCGATTACGCTTCAACAATTGCCAGAATGTCG

	GrpE-Duet-F
	TAATAAGGAGATATAATGAGTAGTAAAGAACAGAAAACGCCTG

	GrpE-Duet-R
	GATTACTTTCTGTTCGATTACGCTTTTGCTTTCGCTACAGTTAC

	p1-22-F
	GTGCGGCCGCAAGCTTTCAGATATTGGTGCTCGCCGGGATAC

	p1-22-R
	GAAGGAGATATACATATGCATCATCATCATCATCATGCAGAAGC

	ClpP-Duet-R
	GATTACTTTCTGTTCGATCAATTACGATGGGTCAGAATCGAATCG

	ClpS-Duet-R
	CGATTACTTTCTGTTCGATCAGGCTTTTTCTAGCGTACACAGC

	ClpA-F
	CTTTAATAAGGAGATATAATGCTCAATCAAGAACTGGAACTCAG

	ClpA-R
	CGATTACTTTCTGTTCGATTAATGCGCTGCTTCCGCCTTG

	RpoE-F
	GAATAAGGTATGAGCGAGCAGTTAACGGAC

	RpoE-R
	GTCCGTTAACTGCTCGCTCATACCTTATTC

	RpoS-F
	GTATGAGTCAGAATACGCTGAAAGTTCATG

	RpoS-R
	CATGAACTTTCAGCGTATTCTGACTCATAC

	RpoN-F
	GTATGAAGCAAGGTTTGCAACTCAGGC

	RpoN-R
	GCCTGAGTTGCAAACCTTGCTTCATAC

	clpA-F
	CAATTGGAGGAATAAGGTATGCTCAATCAAGAACTGGAACTCAG

	clpA-R
	GCGGCCGTGTACAATACGATTAATGCGCTGCTTCCGCCTTG

	fecl-R
	CGGCCGTGTACAATACGATCATAACCCATACTCCAGACGGAACAGCAG

	fecl-F
	CAATTGGAGGAATAAGGTATGTCTGACCGCGCCACTACCAC

	TF-F
	GTATGCAAGTTTCAGTTGAAACCACTCAAGGC

	TF-R
	GCCTTGAGTGGTTTCAACTGAAACTTGCATAC

	skp-F
	CAATTGGAGGAATAAGGTGTGAAAAAGTGGTTATTAGCTGCAGGTC

	skp-R
	GCGGCCGTGTACAATACGATTATTTAACCTGTTTCAGTACGTCGGCAG

	htpG-F
	ACAATTGGAGGAATAAGGTATGAAAGGACAAGAAACTCGTGGTTTTCAGTC

	htpG-R
	TACGATTACTTTCTGTTCGATCAGGAAACCAGCAGCTGGTTC

	pACYC-R
	CATTATATCTCCTTATTAAAGTTAAACAAAATTATTTCTACAG

	pACYC-F
	CACCGCTGAGCAATAACTAGC

	pACYC-2-R
	CATATGTATATCTCCTTCTTATACTTAACTAATATAC

	pACYC-2-F
	CTCGAGTCTGGTAAAGAAACCG

	pET-1-R
	CCATGGTATATCTCCTTCTTAAAGTTAAACAAAATTATTTCTAGAG

	pET-1-F
	AAGCTTGCGGCCGCATAATG

	TF-ssar-F
	CAATTGGAGGAATAAGGTATGCAAGTTTCAGTTGAAACCACTCAAGGC

	ssar-tk-zt-F
	TCGTATTGTACACGGCCGCATAATCG

	TF-ssar-R
	GCCGTGTACAATACGATTACTTTCTGTTCGAACCCGCGGAC

	ssra-F1
	CATTAATTGCGTTGCGCATTGGCTATCACATCCGACACAAATGTTG

	ssra-R1
	CACCTTTACGGCCCATACCTTATTCCTCCAATTGTTTAAGACTGCG

	pet-ssra-F1
	ATGGGCCGTAAAGGTGAAGAACTG

	pet-ssra-R1
	GCGCAACGCAATTAATGTAAGTTAGCTC

	ssra-F2
	CGGCCGCATAATCGAAATATTGGCTATCACATCCGACACAAATGTTG

	pet-ssra-R2
	ATTTCGATTATGCGGCCGTGTAC

	pet-ssra-F2
	ATGACTTCTGAAAAACGTGATCACATGGTTC

	ssra-R2
	CGTTTTTCAGAAGTcatACCTTATTCCTCCAATTGTTTAAGACTGCG

	ssra-tk-F
	ATTGGCTATCACATCCGACACAAATG

	ssra-tk-R
	ACCTTATTCCTCCAATTGTTTAAGACTGCG

	pacyc-ssar-R
	CGGATGTGATAGCCAATGCGCAACGCAATTAATGTAAGTTAGC

	pacya-clpA-F
	CAATTGGAGGAATAAGGTATGCTCAATCAAGAACTGGAACTCAG

	pacya-clpB-F
	CAATTGGAGGAATAAGGTATGCGTCTGGATCGTCTTACTAATAAATTC

	pacya-dnaJ-F
	CAATTGGAGGAATAAGGTATGGCTAAGCAAGATTATTACGAGATTTTAGGC

	pacya-dnaK-F
	CAATTGGAGGAATAAGGTATGGGTAAAATAATTGGTATCGACCTG

	pacya-GroEL-F
	CAATTGGAGGAATAAGGTATGGCAGCTAAAGACGTAAAATTCG

	pacya-GroES-F
	CAATTGGAGGAATAAGGTATGAATATTCGTCCATTGCATGATCGC

	pacya-GrpE-F
	CAATTGGAGGAATAAGGTATGAGTAGTAAAGAACAGAAAACGCCTG

	pacya-htpG-F
	CAATTGGAGGAATAAGGTATGAAAGGACAAGAAACTCGTGGTTTTC

	pacya-ibpA-F
	CAATTGGAGGAATAAGGTATGCGTAACTTTGATTTATCCCCGC

	pacya-ibpB-F
	CAATTGGAGGAATAAGGTATGCGTAACTTCGATTTATCCCCAC

	pacya-TF-F
	CAATTGGAGGAATAAGGTATGCAAGTTTCAGTTGAAACCACTCAAG

	eGroES-F
	AACAATTGGAGGAATAAGGTATGAATATTCGTCCATTGCATGATCGC

	eGroES-R
	TACGATTACTTTCTGTTCGATTACGCTTCAACAATTGCCAGAATGTC

	eskp-F
	CAATTGGAGGAATAAGGTGTGAAAAAGTGGTTATTAGCTGCAGGTC

	eskp-R
	GCGGCCGTGTACAATACGATTATTTAACCTGTTTCAGTACGTCGGCAG

	eRpoH-F
	CAATTGGAGGAATAAGGTATGACTGACAAAATGCAAAGTTTAGCTTTAG

	eRpoH-R
	CTTTCTGTTCGACTTAAGCATTTTACGCTTCTATAGCAGCACGC

	pACYC-F
	TCGAACAGAAAGTAATCGTATTGTACACGGC

	pACYC-R
	ACCTTATTCCTCCAATTGTTTAAGACTGCG



Table S3 Mutant residue analysis of GroES, Skp and RpoH directed evolution
	Evolved variant
	Mutation

	GroES-1
	G24C, N51D

	GroES-2
	G24C

	GroES-3
	E82D

	GroES-4
	K15I, G24C

	GroES-5
	E50K

	GroES-6
	K13T, I63T

	GroES-7
	K13T, I63T, E82D

	GroES-8
	R9S

	GroES-9
	N51D

	GroES-10
	K15R

	Skp-1
	A98S

	Skp-2
	R59H, A98V

	Skp-3
	Q34L

	Skp-4
	A98V

	Skp-5
	Q103I

	Skp-6
	R59H

	Skp-7
	M60K, K69N

	Skp-8
	R59H, K69N

	Skp-11
	L12V, M60L

	Skp-15
	N110K

	[bookmark: OLE_LINK32]RpoH-1
	G72C

	RpoH-2
	M156I

	RpoH-3
	R100L

	RpoH-4
	L139M

	RpoH-6
	M95I, E271G

	RpoH-7
	Q230H

	RpoH-9
	G85A

	RpoH-10
	P95Q

	RpoH-11
	G85C

	RpoH-12
	R122G, Q144L

	RpoH-17
	R59L

	RpoH-18
	L146P

	RpoH-19
	W108L

	RpoH-20
	R66S





Table S3 Analysis of LOX expression level by Image Lab
	[bookmark: _Hlk35621442]Sample
	LOX band area
	Increase multiple

	LOX
	1.9×106
	1.0

	LOX-GroESopt
	3.4×106
	1.1

	LOX-Skpopt
	2.0×106
	1.2

	LOX-RpoHopt
	2.2×106
	1.6

	LOX-GroEL-GroESopt
	3.1×106
	1.8

	LOX-RpoHopt-ESopt
	3.6×106
	1.9

	LOX-RpoHopt-Skpopt
	3.4×106
	1.8

	LOX-RpoHopt-EL-ESopt
	3.5×106
	1.8



File S1 Protein sequence of LOX
1	MHHHHHHAEA EAKAKAEAEA KAKWISPTPP TTPTPPTTPT PTPAMDNDSI FFSPLKYLGA 
61	EQQRSIDASR SLLDNLIPPS LPQYDNLAGK LARRAVLTSK KLVYVWTENF GNVKGVPMAR 
121	SVPLGELPNV DWLLKTAGVI VELIVNFVAS LPASAAAQFE RIATGLSGDL EAARQVHEAL 
181	LEEAKNDPAA AGSLLLRFTE LQTRVIAILT RVGLLVDDIL KSASNLVTQR GQGDGLNRFR 
241	AVFGTLRLPE VADSFRDDEA FAYWRVAGPN PLLIRRVDAL PANFPLGEEQ FRRVMGADDS 
301	LLEAAASRRL YLLDYAELGK LAPSGAVDKL LTGTGFAYAP IALFALGKDR ARLLPVAIQC 
361	GQDPATHPMF VRPAESESDL YWGWQMAKTV VQVAEENYHE MFVHLAQTHL VSEAFCLATQ 
421	RTLAPSHPLH VLLAPHFEGT LFINEGAARI LLPSAGFIDV MFAAPIQDTQ ATAGGNRLGF 
481	DFYRGMLPES LKARNVDDPL ALPDYPYRDD GLLVWNAIRQ WAADYVAVYY ASDGDVTADV 
541	ELAAWVGEVI GSGKVAGFRP ITGRSQLVEV LTMVIFTASA QHAAVNFPQP SMMTYAPAIC 
601	AMSAAPAPDS PSGKSEADWL KMMPPTLVAL EKVNIYHLLG SVYHGRLGDY RQTGFPYAPV 
661	FSDRRVTASG GPLERFQARL KEVEATIRTR NQARRRPYEY LLPSRIPAST NI* 
image2.tiff
Fluorescence intensity >

4%105+

3x1054

2x1054

1%105-

0

Y=1.5*10°X+1.3*10*
R?=0.9736

0.0

T T T T
0.5 1.0 1.5 2.0
Protein concentration (mg/mL)

1
25

B

Fluorescence intensity

8x105+

D
X

=

=)
)
1

4x105+

2x105

Y = 280.8X + 10376
R?=0.9920

0

T T T T 1
500 1000 1500 2000 2500

LOX activity (U/g-DCW)




image3.tiff
Soptvs S Ropt vs WT

1000 Up-regulated
B Soptvs WT
8 Down-regulated
. 800
@
a
g 600
127 =
2 400
7}
(6}
200 I
0 T
3
s\,s‘NT p‘\,s\"“ sop“’s £ pwsw




image4.tiff
COG Enrichment B COG Enrichment

Transiaton,risosoma siructure and biogenesis | ° Transiaton. rbosomal structure and biogenesis °
—— ° Transcription °
Signal ransdtcton mechanisms
gl ansducton mechanims | . " *
‘Secondary metaboltes biosynihesis, nsportand cotaboism | @
Secondary metabolies biosyntnesis, ransportand catebolism 1 @ T -
Replication, recombination and repir | [ ] Signi Num RNA pracessing and modification | » Signi Num
Postiransiational mocffcation. protein turnover, chaperones | ° ® w0 Postransiational madification, proten turmaver, chaperanes- o e
Nuckeolide transport and metzbolism @ ® Nucieotde tansport and metatolsm{ @ ® =
Lipid transport and metabolism{ ° : b Lipid ransport and metabolism 1~ @ ®s
40 Intracellular trafficking, secretion, and vesicular transport 100
Il o, scrton, and vesoar ranport{ @ el kg, serton, and e por | @ L4
Inergaric ion ranspart and melabolsm
Inorganic on ransport and metabalism < . N " b
qualue Generalfunction predicin orly ° qualue
General uncion prediction only 1 ® 100 Function oo . 100
Function unknawn | . 075 Extracellular structures { * 075
Energy prodcion and conversion ® 050 Energy production and conversion o 050
Coenzyme transport and metabolism { ° 025 Defense machanisms ° -
Cellwallimembranslenvelope biogenes o - Coenzyme transport and metabolism Y 000
Cellvalimembransienelope biogenesis-
Cellmoiiy{ @ pe iog ®
Cellmotity{ ©
Cell cyle control,cell dision, chromosome partforing | +
g P . Cell cycle control, cell division, chromosome partitioning .
Cerbohycrate ransport and metabalism | L4 Carbonysiate ransportand metaboiom ®
Amino acid transport and metabolism | Ld Amino acid ransport and metabolism
oo ol o ok o obs 0w ois
Rich factor Rich factor
COG Enrichment D COG Enrichment
Transiaion, riosomal structure and biogenesis |
oo . Translation, ribosomal structure and biogenesis{ »
Transcrpion 1 Y
Signalransducton mecharisms | ° Transerption .
Secondary metabolies biosynthesis, ansportand catabolism 1 @ S | Signi Num
Replcaton, recambination and repsir | . 84
RNA processing and modiication + Signi Num Repication, recombination and repair | * h
Posifansistional mockicaton, roein tamove, chaparonss | e ® 2 Postiansiaional modification.protein turnover, chaperones ° e
Nugleotide transport and metabolism 1 [ ] @ « o
| ° @« Infracellar rafficking, secreton. and vesicuar tansport + .
Infracelar raficking,secreton.and vesiculr ansport| @ Coe e Py o o
Inarganic ion transport and metabolism < L ] qualue
i —— ° 100 General functon predicton only ° ‘
value
] 075 a
Function unknovin [ Function unknovin = 100
Energy producton and converson < ° 050 o
et el Lo e Ensrgy proccion and comersion °
050
Coenzyme transport and metabolism + [ ] 000 ‘Coenzyme transport and metabolism
Goll wallmembrans/envelope biogenasis | Y 025
el N Cellwalimembranelenveloge biogenesis o
Cell cycle control.cel duision, homosome pariforing | ® Carbohycrae transport and metabaiism °
Carbonyarate ransport an metabolism | °
pis— ° Aming acd ransport and metabolism °
om0 o5 obo 009 ok o0 ol o
Rich factor Rich factor
COG Enrichment F COG Enrichment
Transiation, riosomel structure and biogenesis | ° Translaton, bosomal stncturs and bioganesis- °
Transcripton | ° Tansarpton{ @
Signalransducton mechenisms 1 ° Signal ransducton mechanisms | »
Secandary metabaliles blosynfhesis, transport and caiaboksm 11— Secondary metabaiies biosynthesis, transport and catabolism{ @
Replcaton, recambination and repair | . o
Replication. ecombinaton and repair
Postsansiational moificaton.proein turover, chaperonss 1 . e
Postiansiaional modifcaton, prolein turmover, chaperones
Nuckeotde transport and metabolism | ° (JE) B 2 o e
w ipd ransport and metabolsm
L vanpon snamtabaom] @ : g st and matelam 1 — o
&
Intacallar afficking, secreton, and vasicuar iansports  ® Intacelluar afcking, secreton, and vesiculr ansport{ &
Inorganic on transport and metabolism | ° Inorgaric on vransport and metabolsm o qualue
qualue 100
General uncton prediction only (] 100 General functon pecicion ay- °
075
Functon unknawr | e ors Functon unknown {—|-@
nergy production and conversion | 0.50
Energy producton and ° e Energy production and conversian o
Defense mecharisms 1 & a8 etense mechanioms |« 05
‘Goenzyme transpert and metabalism < .
000 Coenzyme yansportand metaboism ] o®
el wallmembranetenveloge tiogenesis < °
Collwalimembransienvelope biogenesis | @
Cell mrilty 4 ° s
Cell cycle cantral, call division, chromosome partiioning { Cell cycle control, caildivision, chromosome partiioning 1 «
N | ° Garbohycrate vansport and metabolism )
‘Amino acid transport and metebolism | Amino acid fransport and metabolism °
obo 233 00 000 005 010 015 020

Rich factor Rich factor




image5.tiff
Tetracycline biosynthesis |
Sulfur matabolism -
Starch and sucrose metabolism |
Sphingolipid metabolism{ «
Selenocompound metabolism <
Ribosore |
Pyrimidine metabolism+
Puring metabolism -
Photosynihesis 1
Pentose phosphate pathway |
Oxidative phosphorylation |
One carbon pool by folate <
Nitrotoluena dagradation
Wethane metabolism |
Metaboism of xenobiotis by cytochrome 4501
Inasital phosphate metabolism |
HIF-1 signaling pathway
Glycolysis / Gluconeogenesis 1
Glutathions metabolism -
Glutamatergic synapse | +
Glucagon signaiing pathwiay |
Fiagallar assembly <
Drug metabolism - cytochrome P450-+
DNA replication <
Gysteine and methioning metabolism -
Cyanoamino acid metabolism-{
Carbon metabolism
Carbon fixation in photosynthetic organisins |
Arginine and proiine metabolism-{
Alanine, aspartate and glutamate metabolism -

Tetracyline biosynihesis
Taurine and hypotaurine metabolism:

Sulfar metabolism

Starch and sucrose metabolism

‘Sphingoliid metabolism:

Selenocompound metabolism

Ribosome:

Ratinol metabolism

Pyruvate metabolism

Purine metabolism

Plant-pathogen inferaction-
Phosphatidylinositolsignaling system:

One carbon pool by folate

Nitrololuene degradation

Nitrogen metabolism

Neomycin, kanamycin and gentamicin biosynthesis
Naphihalene degradation:

Metabolism of xenobiotics by cylochrome P450.
Longevity requiating pathay - warm

Longevity regulating pathwiay ~ maltple species
Inositol phosphate metabolism:

HIF-1 signaling pathway

Giycosphingolpid biosynthesis - globo series
Glycolysis / Gluconeogenesis:

Flavono and flavonol bosynthosis:

Flagelar assembly

Drug metabolism - cytochrome P450
Chioroalkane and chioroalkene degradation
Arginine and proiine metabolism

Alanine, aspartate and glutamate metaolism
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