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(Thermoanaerobacterium aotearoense SCUT27/AM?) ZJEKl7J 
o 

WJi&* 

^mmmm 

Kftll (Thermoanaerobacterium) o 
\'\<f \:.r'i^)': nn 1 i- fl'^llT/LTJ ffi (O-Thong, S. et al., International Journal of 
Hydrogen Energy, 2008. 33(4): 1204-1214): (1) 

mo (2) (3) nT(U^3p4^^ 

Ef3 i# A ItT IJ fiJF 41 ff i'J ^ R# ^ Ktf H ( Li, S., et al., Bioresource 
Technology, 2010,101(22) : 8718-8724 , Cai, Y., et al., Enzyme and Microbial 

Technology, 2011. 48(2): p. 155-161), 
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Jn > H2 T 2.7 ^P 2.4 fn ° inj$< 

MM&X, 
|w] ift o 

7£ o 
^ lij ^ ill ^ Pit ^ If II ( Thermoanaerobacterium 

aotearoenseSCmH/Mdh) P8G0 (£E^|®'[£) 

M1^#, Illft, MMW6 h ODeoo^M 0.6 

MJ-f4^l^o ^ lmLMM#^#^, 4^# 2-3 A, 
^SM#^tit#240h/g, £8§^$fogj£ 28.11 g/L, $t4Wi£ 

1.22 mol/mol, fijg#P8G3#4 

(M^f4)o 
[=1 ( Thermoanaerobacterium aotearoen.se) 

P8G3#4, B^h41 

CGMCC), CGMCCNO. 9000, 2014 ^ 4 ^ 3 0 , j%M 

0n£P8G3#4M^: 1/f^ 0.6-1.0 jim, ^2-15 
|im, 55 °C,pH 6.3, 

nJ^lHfJi> 
UlMir#o 

lltaitit, 20-100 ng/jiL tBit^ 120-150 g/L 
M, *fflj®|*| UDP-Gal (UDP-a-D-^|Lff) fP l-(5-Pli-D-tIff )-5-M^-4-P«il 
If (CAIR) ^RMii^P; mtGDP 
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1 fTfelSfljBf M 
CGMCC9000 IRtff M CGMCC9000ftTM^ 10-15% w/w 

^#M^45-6O°C, Jt# 
0tfH]^ 50-250 />04, 

80-150 g/Lo 
pH % 5.5-6.5, 120-200 rpm0 

FJTVEMpH % 6.3o 
iTOff 80-100, Tt^ff 40-60, Mil 1-10, 

1-5, 0.5-3, iiMi g/Lo 
1-4, -ymwm 0.5-3, 

SMfj 0.5-3, 0.5-3, liSI 1-4, 0.5-3, KTKfCft 
0.05-0.5, 0.05-0.4, ^7XWMIMkli 0.5-3, 

0-0.1, 0-0.01, D-^M% (D-biotin) 0-0.01, B12 0-0.01, 
^||B1 0-0.01, *$.& g/Lo 

#Bf^Kittf^CGMCC9000 g-7ftTJt#^t, £ 
45-60 °C, 100-250rpm, it# 8-24 ho 

ffi2-4, T^ffl 2-4, 
±^MHi-io, SMtt^tn-5, fi4tfjc 0.5-3, i^jig/Lo 

1-4,-7X^111 0.5-3,0.5-3, 0.5-3, 
iiSI!l l-4,7N7Xfl4tfjt 0.5-3, 0.05-0.5, HTKfCftf! 0.05-0.4, 
—0.5-3, o-o.i, o-o.oi, D-^M 
M (D-biotin) 0-0.01, B12 0-0.01, ^ItBl 0-0.01, g/Lo 

(1) IMffi^nf^ftMPSGO^^, 
PSG3#40 

L-Miiaitii, Miwf4, if120-150 g/L, m 
Jl^UDP-Gal (UDP-a-D-^ILff) fP l-(5-®||f-D-ft)-5-M^-4-I^HIt 
(CAIR) ^fl^P; mtGDP 

(2) ^i2og/L^«, & 
#1/4, Z,I|^^ii28g/L, $f4Wi£ 1.2 mol/moh 
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II 14Zi@§, JEL/"~4E£KI 
gijr^\>, o 

praM 
S 1 MJII4t/gOTffiM^P8G3#4^4jSt«P8G0 a) 

P8G0^4^«^T^^ft^, -•- 30 g/L, -•- 81 g/L, -A-120 g/L; b) 
PSG3MfeXHWMMf%.T^X^:'\1iU, -t>30g/L, -o- 81 g/L, -A- 120 g/L; S 
41$t^;ft3I^$t*P*$t (2:1, g:g)o 

m 2 % P8G3#4 -% P8G0 MM!ffl^M£M14:4sil^;tIio 
A) ABC$fis§&f^, ^®^IS^fffP^7nII$t3S^^tlLff/L-^fe^ff$t 
isHS, ;£®^PIiSfPii3£li$fMf^43^^fiM3£li$fisil&; B) MMJfo 
ij(Two-component system), GlnL C)^|f$t#I(PTS) 

t^LaciC^, ^SMLff D) DNA 

l 

0 ( Thermoanaerobacterium aotearoen.se SCUT27/AM? ), P8G0o 

til: 80-100 g-L-1; 7^fj|: 40-60 g'L"1; (NH4)2S04: 1-5 g'L"1; 
MgCl2-6H20: 1-5 g-L"1; KH2PO4: 0.5-5 g-L"1; K2HP04: 0.5-5 g-L"1; CaCl-2H20: 

0.1-2.0 g-L"1; Na-|3-glycerophosphate: 2-10 g-L"1; FeS04-7H20: 0.0001-0.001 g-L"1; 
2-10 g-L"1; —(C3H7N02S-HC1-H20): 0.1-2.0 g-L"1; 

0.001-0.01 g-L"1; 3scrav: 5-20 g-L"1; 20-100 ng/jih 
P8G0 # 81 g/L ffm(ll€ff fP^ff 2: 

1) KitMMJt#, #«4E«MOD6OO^2.O^±, 
nmkix, 6hj5f#oD60o^so.6, 

P8Gi; 
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^jsyM (1) ^ 102 g/L (2: 1, g: g) 

P8G2; 

^jsyM (1) ^ 120 g/L (2: 1, g: g) ^r#T# 

P8G3; 

P8G3#4o 

^mn 2 
P8G3#4 

P8G0 fP P8G3#4 ft 
P8G0 fP P8G3#4 

^ iil %. iMJ ^fc Bit $5< ft If iMJ ( Thermoanaerobacterium 
aotearoenseSCXJTH/Aldh) P8G0 if ff 

«P8G3#4, fmU 
7t^|logFC|>=l ( BPWfnlt#), P8G0 fP 

P8G3#4 69 P8G0 ffibL 
35 fP 24 P8G3#4 

g&±-% P8G0 

Mil KEGG ftif (®2), 27 20^-^31^^ 
41' (Purine metabolismX ABC $fisllE[=|JP;^ (ABC 

transporters X (Galactose metabolismX 

fn ( Amino sugar and nucleotide sugar metabolism X IK, iX ijf jii (Nitrogen 

metabolism)^ (Phosphotransferase systemX ^L'^Ci'Vv.>flI^('MJ'¥v.Ail 
1^/lFl'i^fn (Chloroalkane and chloroalkene degradation X 

tf MFlSft iJt (Alanine, aspartate and glutamate metabolism ) 1}JJA \ [7lilffJJnft 
(Glycerophospholipid metabolism) 5> 5> 4> 4> 4> 

4> 3> 3fP2^ro 

^P8G3#4 UDP-Gal (UDP-a-D-^|Lff) fP l-(5-ii-D-if)-5-IS-4-
P^HIt (CAIR) (®2B); (2) FSG3M 

ftj mtGDP (®2C), ^ItJllWyS^mi^R (3) M ABC $f ig§ 
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(®2A), 
(4) DNA 2D), (PTS) LaciC^t&^t 

^M\3\ 3 

MTC A, B> C, D> 
EM, 3HTOM3OTB, Mc45: 2: 1: 1: 1 

lo 

ffiSt (g/L) 
A Ifj $tf 2 

2 
B (25x) 50 

•^TK JfrWMt 31.25 
mmk 25 

25 
62.5 

C (50x) 250 
W*V(M 75 

50 
D (50x) TN/Kit ft, ft 50 

07jciMfcM$c 5 
—TKit^fS 10 

—7jc^DfefK.Bt&Bt 50 
E (50x) 1 

0.2 
D-£WM O.I 

B12 o.l 
Ij^jt B1 0.2 
^iJlBf'jA, B> C> Dfgfiil 

fWS, 115 °C AH 20 min, E A 
aIBMAIMI, 
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B, C, D> 

A 30g/L, 81 g/L^ 120g/L, 

P8G0 P8G3#4 1:10 50 mL ffl¥ 
55 °C, 150 rpm 

84 h, 6-12/>0t^ffl^H#OD6oo, (S 1): 
Y=0.421X-0.006 (R2=0.99) 

M, Y^JMMXM (DCW), g/L; X % OD600O 

hKMla^SVX^lh, itlE^^jit#S$c^T, ft^t^^P8G0 fi^JDCW M 
0.5 j^fS^^0tf0]^8h, Jt#24hBDCW RTl^3ii!jl.5, #60 h 
2.3o g/L 0t, "0fc>CW®JO.5 j^fS^e^0tf0]M^M42 
h, |^#iil2Og/LTfM&^0tlB]82ho lfaWfM^P8G3#4 

Tlft£-£ (® lb) 
-ft, P8G3#4 
tio 

4 

®10%®ftm, 3 L (120 g/L 
t/) ftjNBS^WJ 5L£g^J&jS3£o Jxj^H5fcffiAH^C 30 min, ^ 
ft/n#ffiAfS,^t 30 min, o 

ZJt> Waters 2695 
(HPLC) iU^o 

1. U€ff> 
Aminex HPX-87P (Biorad) 

ISMTK 
yjitM: 0.6 ml/min 
&M: 60 °C 
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40 °C 

#nri 2 ml 1 g CaCC>3, Hil 1 min, # 16,000 g 5 min, 

0.22 fimll^ito Willi o 
10 JLLI 

2. ZM, 
Aminex HPX-87H (Biorad) 

: 5 mM H2SO4 
yjitM: 0.6 ml/min 
&M: 60 °C 

40 °C 

#npn$!j&: 1.9 ml RWMhUA 100 JLLI 10% H2S04, # 16,000 g 5 min, 

0.22 jimIlfflto lOjii 

3> ZMMZM (^ti)o ^HiM, 
^P8G0, il^^^«P8G3#4 100h^|^aM24h, R 

1.98 g/L 4.26 g/L, 2 {£„ J.ZJIrifP 

28.11 g/L, ZJMAmWii 
1.22 mol/mol o 

1 120 g/L 

ZM m-
M.MM DCW 

MM mm zm ^LSt rM Btfa] 
(h) (g/L) 

MM mm 
(L) (h) (g/L) (mol/mol) (L) (h) 

P8G0 100 1.98 14.87 0.97 5.12 0 2.15 250 

P8G3#4 24 4.26 28.11 1.22 5.02 0 3.09 200 
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u m s * ^ 
1> —f t^ K ft II, ^ # fiE # II ̂  fi ^ K ft tf II 

{Thermoanaerobacterium aotearoense) P8G3#4, 
i£liig^ CGMCCNO. 9000, ^H0$f;*j 2014 

^4^3 0o 

of ^Kfttf M CGMCC9000 #^ftM CGMCC9000 ftT 
10-15% w/w ®ft, #f^ft^#TI:f 

^45-60°C, 50-250 />0t, ZMo 

80-150 g/Lo 
4, »WJ^2 0n£^J^7£, pH 

% 5.5-6.5, 120-200 rpm0 

5> pH 
^ 6.3 o 

6> «WJ^2i^3^4i^5 0fM^^£, S#fiE#-7, 
80-100, Tt^ff 40-60, MH l-10,gWtt$lt/ 1-5, 0.5-3, 

g/Lo 

1-4, -/Xfrlilt 0.5-3, 0.5-3, 0.5-3, 
l-4,7N7Kfl4tfJt 0.5-3,07X^3^ 0.05-0.5, ^TKfl^ 0.05-0.4, 

—Tfc^EMIi&li 0.5-3, zL&mWffc 0-0.1, o-o.oi, D-XM 
It 0-0.01, B12 0-0.01, MXM B1 0-0.01, iiMig/Lo 

IfiffrJ: #Bf^^fttfHCGMCC9000 g-^ftTJt#St, # 45-60 °C, 
100-250rpm, i|fff8-24ho 

9> iTOf 
2-4, 7^fj| 2-4, M^l-10, ltll-5, fl4tfjc 0.5-3, g/Lo 

10, 
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Ti&Sh 1-4, —TR^THIf 0.5-3, 0.5-3, 
# 0.5-3, liSi 1-4, TN/Xf^fJt 0.5-3, 07Xfl4t3M 0.05-0.5, 
f! 0.05-0.4, —zXWiiliM 0.5-3, 0-0.1, 
0-0.01, D-XM% 0-0.01, B12 0-0.01, MXM B1 0-0.01, ^-itL g/Lo 


