SUPPLEMENTARY FILE
ZD-F1
16S DNA sequences 
TCAGGATGAACGCTGGCGGCGTGCCTAATACATGCAAGTCGAGCGAATGGATTAAGAGCTTGCTCTTATGAAGTTAGCGGCGGACGGGTGAGTAACACGTGGGTAACCTGCCCATAAGACTGGGATAACTCCGGGAAACCGGGGCTAATACCGGATAACATTTTGAACTGCATGGTTCGAAATTGAAAGGCGGCTTCGGCTGTCACTTATGGATGGACCCGCGTCGCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCAACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAGTGATGAAGGCTTTCGGGTCGTAAAACTCTGTTGTTAGGGAAGAACAAGTGCTAGTTGAATAAGCTGGCACCTTGACGGTACCTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTATCCGGAATTATTGGGCGTAAAGCGCGCGCAGGTGGTTTCTTAAGTCTGATGTGAAAGCCCACGGCTCAACCGTGGAGGGTCATTGGAAACTGGGAGACTTGAGTGCAGAAGAGGAAAGTGGAATTCCATGTGTAGCGGTGAAATGCGTAGAGATATGGAGGAACACCAGTGGCGAAGGCGACTTTCTGGTCTGTAACTGACACTGAGGCGCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAAGTGTTAGAGGGTTTCCGCCCTTTAGTGCTGAAGTTAACGCATTAAGCACTCCGCCTGGGGAGTACGGCCGCAAGGCTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCCTCTGAAAACCCTAGAGATAGGGCTTCTCCTTCGGGAGCAGAGTGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGATCTTAGTTGCCATCATTAAGTTGGGCACTCTAAGGTGACTGCCGGTGACAAACCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTGCTACAATGGACGGTACAAAGAGCTGCAAGACCGCGAGGTGGAGCTAATCTCATAAAACCGTTCTCAGTTCGGATTGTAGGCTGCAACTCGCCTACATGAAGCTGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCACGAGAGTTTGTAACACCCGAAGTCGGTGGGGTAACCTTTTTGGAGCCAGCCGCCTAAGGTGGGACAGATGATTGGGGTGAAGTCGTAACAG
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Figure1 The formation of cell accumulations on the flask walls between the shaken liquid and air interface.



The 3HB theoretical yield on bio stoichiometry for glucose and Tween 80

Glucose+ 4H2O→10(NADH+H+)+2FADH2 +2ATP +2GTP+6 CO2
Acetyl-CoA+2H2O→3(NADH+H+)+ FADH2+GTP+2CO2
NADH:2.5 ATP
FADH2:1.5 ATP
GTP:1ATP
Glucose=32 ATP

Entner-Doudoroff Pathway (ED)
2Acetyl-CoA+ NADPH→3HB
Glucose→1(NADPH+H+)+ 1(NADH+H+)+1ATP+2 pyruvate 
2 pyruvate→2Acetyl-CoA+2CO2+2(NADH+H+)
Glucose+(3/2) O2→3HB +1(NADH+H+)+1ATP+2CO2+3H2O
86/180=0.477
Glucose =3HB+3.5 ATP+2CO2
No released:  3HB=28.5 ATP  

Glycolysis (EMP)+(PPP)
2Acetyl-CoA+ NADPH→3HB
Glucose→2(NADH+H+)+2ATP+2 pyruvate+2H2O
Pentose phosphate pathway (PPP)
G-6-P+ 2(NADP++H+) + H2O→(2/3)F-6P+(1/3)G3P+2 (NADPH + H+) +CO2
G-6-P+ 2(NADP++H+) + H2O→2 (NADPH + H+) +CO2+5/3NADH+8/3ATP+5/3H2O+5/3 pyruvate
1/3G3P→1/3(NADH+H+)+2/3ATP+ 1/3H2O+ 1/3pyruvate
G-6-P→2(NADPH+H+)+5/3(NADH+H+)+8/3 ATP+2/3H2O+5/3 pyruvate+CO2
Glucose→2(NADPH+H+)+5/3(NADH+H+)+5/3 ATP+2/3H2O+5/3 pyruvate+CO2
EMP+PPP 
2Glucose→ 2(NADPH+H+)+11/3(NADH+H+)+11/3 ATP+8/3H2O+11/3 pyruvate+CO2 
Glucose→(NADPH+H+)+11/6(NADH+H+)+11/6 ATP+4/3H2O+11/6 pyruvate+1/2CO2
Glucose→(NADPH+H+)+22/6(NADH+H+)+11/6 ATP+4/3H2O+14/6 CO2+11/6 Acetyl-CoA
Glucose+(15/8)O2→22/6(NADH+H+)+11/6 ATP+(13/4) H2O+14/6 CO2+(11/12) 3HB
(11/12×86)/180=0.438
Glucose = (11/12) 3HB+11ATP+4/3H2O+14/6 CO2
No released: 3HB=22.91 ATP

Glycolysis (EMP)+TCA cycle (cytoplasm)
2Acetyl-CoA+ NADPH→3HB
Glucose→2(NADH+H+)+2ATP+2 pyruvate+2H2O
2 pyruvate→2Acetyl-CoA+2CO2+2(NADH+H+)
Acetyl-CoA+Oxaloacetate→α-ketoglutarate+CO2+(NADPH+H+)
α-ketoglutarate+H2O→2(NADH+H+)+CO2+GTP+FADH2+ Oxaloacetate
Acetyl-CoA+H2O→(NADPH+H+)+2(NADH+H+)+2 CO2+GTP+FADH2
Oxaloacetate +Glucose→4(NADH+H+)+2ATP+2H2O+3CO2+(1/2) 3HB+α-ketoglutarate                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   
Glucose→Acetyl-CoA +6(NADH+H+)+2ATP+GTP+ NADPH+ H2O+4 CO2
3Glucose→4Acetyl-CoA + 2NADPH+ 8CO2+14(NADH+H+)+6ATP+2GTP+ 2FADH2 +2H2O
3Glucose+ 9O2→(2)3HB+10 CO2+14(NADH+H+)+6ATP+2GTP+ 2FADH2+12H2O
(2×86)/(3×180)=0.318
3Glucose=(2)3HB+ 8CO2+46 ATP+2H2O
No released: 3HB=25 ATP


Glycolysis (EMP)+(PPP)+ TCA (cytoplasm)
2Glucose→3Acetyl-CoA+(NADPH+H+)+10(NADH+H+)+4 ATP+GTP+ FADH2+6 CO2+3H2O
6Glucose→11 Acetyl-CoA+6(NADPH+H+)+22(NADH+H+)+11 ATP+8H2O+14 CO2
8Glucose→14 Acetyl-CoA+7(NADPH+H+)+32(NADH+H+)+15 ATP +GTP+ FADH2+11H2O+20CO2
8Glucose→(7)3HB +32(NADH+H+)+15 ATP +GTP+ FADH2+11H2O+20CO2
(86×7)/(8×180)=0.418
8Glucose+21 1/2 O2 →(7)3HB +32(NADH+H+)+15 ATP +GTP+ FADH2+37H2O+20CO2
No released: 3HB =22.64 ATP

Tween 80 molecular structure 
2-ethoxy-ethyl-furan (Similar Furfuryl ethyl ether) 
Oleic acid (C18H34O2 ω=18:1(9))
Sorbitol (It is a sugar alcohol of 6 carbon, similar glucose)

β-Oxidation
Oleic acid+9H2O→9Acetyl-CoA+9(NADH+H+)+9FADH2
Acetyl-CoA+2H2O→10 ATP
Oleic acid=90 ATP+9(NADH+H+)+9FADH2=126 ATP
Acetyl-CoA+H2O→(NADPH+H+)+2(NADH+H+)+2 CO2+GTP+ FADH2
Oleic acid+3H2O→6Acetyl-CoA+3(NADPH+H+)+15(NADH+H+)+6 CO2+ 3GTP+12 FADH2
Oleic acid+12O2→3(3HB) + 15(NADH+H+)+ 3GTP+12 FADH2+6 CO2+8 H2O     (1)  
Oleic acid+12O2→3(3HB) + 58.5 ATP
3×86/282=0.915
No released: 3HB =(126-58.5)/3=22.5ATP
2-ethoxy-ethyl-furan hypothesis does not reaction for metabolic pathway
Sorbitol used EMP+TCA-cytoplasm pathway
3Glucose→(2)3HB+ 8CO2+14(NADH+H+)+6ATP+2GTP+ 2FADH2 +2H2O        (2)
(1)+(2)
Tween 80+H2O+3Glucose→(5)3HB+29(NADH+H+)+14 CO2+6ATP+5GTP+14FADH2
5×86/770=0.558
*The calculation process does not include various enzymes for all metabolic use.
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