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Abstract

A Chemoautotroph identified as an Aeromonas sp. strain JS-1 was isolated from fresh
water. Aeromonas sp. strain ]JS-1 used the H, and CO, as energy and carbon sources,
respectively. Growth characteristics for improving the CO: fixation rate were examined in
batch cultivation. Its results shown that the optimal growth appeared at culture
conditions of 35C, pH 7 and NaCl 0.1%(w/v). Some hydrogen-oxidizing bacteria were
reported that the enzyme activity of ribulose 1,5-bisphosphate carboxylase- oxygenase
(RubisCO-EC 4.1.1.39), in the key enzyme of the Calvin-Benson cycle. A RubisCO was
purified from a chemoautotrophic bacterium, Aeromonas sp. strain JS-1. the enzyme was
purified by ammonium sulfate precipitation, DEAE-sepharose CL-6B and gel filtration
chromatography. The RubisCO showed that molecular mass was about 560KDa from gel
filtration chromatography and nondenaturing PAGE, and the RubisCO was confirmed to
consist of LgSg enzyme structure by sodium dodecyl sulfate polyacrylamide gel
electrophoresis. A large subunit was about 56KDa and small one was about 15kDa. The
Km values of the enzyme for ribulose 1,5-bisphosphate(RUBP), NaH"“COs, and Mg” were
estimated to be 0.25mM, 5.2mM, and 0.91mM, respectively. The optimum temperature for

RubisCO enzymatic activity were 50°C, and the enzymatic activity was stable up to 457C.
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49 gole] XEFE NER AFHA F4 A3t AFE 2 2 FAHSFAT. 100m
baffle flaskel ®ixl10m¢ & P32 BFIF F, A5 5%(V/V)E AF3HA wid wiA=
C-medium”o 4] &40 24 o] &8E F Y& yeast extracts A3t ALE3AL, COE
FYT Hgadoz o&&HAT. Hx0:xCO=721° HIE=Z EFE 72§ Yol 30T,
shaking incubator (150rpm)ell 4] vjefstct. H2l® #5729 Felsty BERFE 93 SEM ¥
249 8l S v (HITACHI, S-2400), #5 & §A3t7] 913t API 20E kitE AH83F3d ot
zaELY EA4

AN EZ@C)T FHAE FF Az F, sonication(d5 W, 20 min)dtd o] & ohA] YA 2
A doiz FTHE "Jlgi sk o
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Es) 2947 % ttAl 2nd DEAE-Sepharose CL-6B columnel 22 %oz #3833t
fdzgog  HYP3AZ  Bio-gel A-05m  gel filtration  column(1.5x80cm)ell
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& Bergey’s Manual of Determinative
Bacteriology "ol F3te] ®lm ¥4 A3} Aeromonas
speciesZ TAEHAT. SEM #Z A= Fig 1l
YER
FHHo H3 =4
5|2 wjoke 53 Aeromonas sp. strain JS-19] HAFZ 2E+= 37T, pHE7~8 , NaCl
FELE 01%(W/V) 9t NaCl 08% °ldelAd= 7o 43& HolA ERien
RubisCO9 #2] ¥ &4
RubisCOX  strain  JS-19] &Aoo Z#  (NH,):SO0; 1st-DEAE-Sepharose CL-6B,
2nd-DEAE-Sepharose CL-6B2} Bio-gel A-0.5m gel filtration columnell ¢ja) AAT A3t 3
282 1603%A 1 AAEE 25338 H A EE 331 unit/mgo 2 LEFSTH (Table 1)

Fig. 1. Scanning electron microscopy of

Aeromonas sp. strain JS-1

Table 1. Summary of the purification of the RubisCO from Aeromonas sp. JS-1

o Total activity |[Total Protein| S fi tivit Yield o i
Purification step = ?u:ictsl)w e a(mgr)o = p?ﬁ;:fs/a;;’ y (l;;) purification fold
Cell free extract 47.51 363.86 0.131 100 1

(NH,)2504 22.75 124.46 0.183 479 1.4
™ 20.83 329 0.633 438 49
DEAE-Sepharose I

CL-6B(second) 13.14 7.97 ;L 1.65 27.67 12.64
Gel filtration 7.62 2.303 1 331 16.03 25.33
6 5 4 3 2 1
RubisCO # A3 subunit 7+ 97,000
~ Large subunil- : 66.000
AAEY aLE GAIERE SDS-PAGEE i 45,000
olg3lal A bandE EA At /
“ 30,000
56,0002] large subunit?} 14,000°] small
subunit ¢ TEE FAE 1694 2] LS 20,100
Small subunit
typeel A¥ A Form1 & & F AR “ 14,400

o ole F2 4Ed EA3HE RubisCO Fig. 2. SDS-PAGE pattern of purified RubisCO

Fz9} Hl£a AUtk Gel filtrationoll A & from Acromonas sp. JS-1
- ~ Lane 1 : Molecular mass standard, Lane 2 : Crude
Al ¥ &4 E non-denatured SDS-PAGEE  enzyme, Lane 3 : ammonum sulfate fractionation,

o] g5t 4 band® HUF A o Lane 4 : 1st DEAE-Sepharose CL-6B, Lane 5 : 2nd
- ) DEAE-Sepharose CL-6B,

W3 37]% 560 kDaol 21t Lane 6 : gel filtration.
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25~60°(‘-°4 Ztzte]l 2xolA HA A4S SAHIN Ay A48AY HF2EE 0TCLS
F AA d AAHAFL 45CAA BaZAe] AU 60TCANANE G138 Aol 4
A=Ak Mg™, HCOx, RuBPell digt Kmt& 333 A3} 724zt 091 mM, 52 mM, 0.25
mMA ct. o]e]dt A} ZHE stratin JS-12 COyoll tist 71 23 =7 @31 RuBPel of3k
714 At 25 & F dMen A=t FxAANA 53] Synechococcus sp.2t A
°] 33, 3312 H|=dH o] Kme 4 &Rl spinach®t Hl@sle 2 w CO.2 RuBP2| 7|3
A7t Arg s o F U
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sl =P FFul S Acromonas sp. strain JS-1v S+ SHole] EFFolA B2 4
HAx FE strain JS-12 oUA LY BaYdo=2H ZHzZE H,9t CO& ol &3t
RubisCO(EC 4.1.1.39)F Aeromonas sp. strain JS-12Z 3 E ammonium sulfate 7% 3}
DEAE-sepharose CL-6B, gel filtration chromatography ¥ 22 A A = At} RubisCO2| ¥
2t &2 gel filtrationol o]3) e 560 kDadS #HUHASw, SDS-PAGE] °|38f Large
subunit(56 kDa)®} Small subunit(14 kDa)Z FAE LSsTZEE 7F dSo FAFAD
Ribulose 1,5-bisphosphate (RuBP), NaH"CO; ¢} Mg'"2] Km3t-& 7z} 025 mM, 52 mM,
091 mMolRen, AANtge HAXEE 50T, € ¢S 45T7HA GA A
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