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1.1 LER#Hs
1.1.1 @ERfn R . & 1.

£1 WEHRMEN
Tabie 1 Strains and plasmid
Strains and plasmid Sizefkb Marker Souree
pBR322-vgh 514 amp” From Prof. Yang Shengli
pBluescript [ISK{ - ) 2.96 Amp” From MBI Fermentas
pHPC4 5.79 amp’ , SFAl From this lab.
pHPC3 5.81 amp®, URA3 From this lab.
E . coli XLi-Blue SupE44 hedR17 recAl gyrAd6 thi relAl lec” From thas lab.

F’ lproAB* lac I * 1acZAM15 TalO tet’) ]

Saccharemyces sp. X-62 Formaldehyde sensitive From this lab.

1.1.2 TEM:%WH Promega 237, B EL YW ILRAA, LEBAE LAMERRFEHRAA,
1.1.3  PCR & 4851 4 . R 45 SCAR (8 J1R 38 A9 40 B8 M 47 48 19 S5 19 2 I veb PO RGP BR T S BT
S, A EBAE TAPERBREFERAF A& 57 %3 9 5 AAMMCGATCCCAC-
CCTCATGTTAGACCAG, 3" 3% 3| #7 & : AAACTCGAGAAAAGACCACCTTATGGTGC, 4+ ®i#&E 5'
B MRS FE AT BamH I M Xho 1 BRI 55 .

1.1.4 35 LB IR, YEPD R E MK EERE(EF & gducose 300g, yeast extract
3g.peptone 5g,pH A F 5.1~5.4),

1.2 XRAE

1.2.1 VHb BEFEEKBITE P LB & PADNA B-E 8N & 448 E, LI FE K pBR322-
vgh R AR M AT R M, RN 2 8 94°C, 2min; 94°C, 30s, 55°C, 30s, 70°C, Imin, 30cyeles;
70%C , 106min. PCR 4 K R ¥ pBluescriptilSK{ - )& BamH 1 Rl Xho I 5 5, 43 B E iR P
M EEEREE XL -Bue, 2B AR EMERE BUEESHATER, REBESL
T pSK - Vb, B HILA T3 A T7 SI M EA R BRI F. RpEaETRmE 1 Fm,

1.2.2 VHbEHEBRBEFNRE ST . 20 FIELNHEH pSK-Vgb & Bi kL pHPCS &
BamH T Xho TBEVIE . R BB T DA B, S BE %t XL1-Blue MUJ K EHIL TR
br, fBEHM T pVeh-EX1, ik pVgh-EX1 X B H pHPC4 & Sac | 71 Kpn | U1/, 55U
W BT A B B SE H 4 XL1-Blue, £ 5 A EFEME RS YIS EFHLF R, 1B R
L PE (SFAL ) bric H 4 F pVgb-EX2.

BB (O B EE R pVgb-EX2 5 A S f B Seccharomyces sp X-62 # ,F&
HEE A YEPD F L&t F. P BB {LF DNA 10 PCR 4k, A vgb ¥ 5 B
T PCR, LI M R i P RES b R BT,

1.2.3 WEFE:AAMAEQDSENNESZRXM10]BTEHRT. RENUESER
k(1R FE# . HimA D-MAAER & &M HPLC 8 & (A% : Bio-Rad Aminex
HPX-87H; FE 1R 45C s M BT 4H ; Smmol/ L AL BE s HL i ;0. Sml/min; M 25 Rl @ $XDW T,
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M1 BRI R

Fig.1 Construction of plasmids

2 GRS Ll

2.1 PCR ¥ 5 B# pSK-Vgb K& TE B bp

# PCR =1t 17 0k, BIRTE 0.5kb S )~ 100
¥SRME— DNAH GRME 2R, A BamHI %7 g%
A Xho 1 8 U)K i #7 8 I 41 i BL pSK-Vegb, th Al 18 5647 §
2 0.5kb WA Bt MIBEBANBRBTFIIWE, ot

GFRLE3,
2,2 EARN pVeb-EX1 # pVgh-EX2 WK TE H 2 PCREMMES

¥ E 4 OB pVgb-EX1 & BamH 1 71 Xho [ B¢ Fig.2 Identification of PCR products
YIJ5,7118 8] 0.5kb B A K B (vgb &M Z B )o 1.ADNA/EoR T + Hind [l marker; 2. pBR322-vgh;
A Sac I #1 Kpn ] B0 5 41 BB pVegb-EX2 /&, AT 3K 3.PCR products of vgh;4.100bp ladder marker.
8 1.47kb HIBAR R, ZRFBE vgd GRERRHERETH.
2.3 BER#LFR PCR KIE

A 4 B, UEATF YT-1,YT-2,YT-3,YT-4 # DNA B R #17 PCR KB o] 183 &
—H 0.5kb H B IELEITPHAREIEMLFK pVeb-EX2,
2.4 VHb BiEFHaN

£ YEPD Bige & vh 3 p 5 AL F A% BB, 55 98 & 425 30°C 2201/ min & K. WHRAMR
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1 GGATCCGACC CTCATGTTAG ATCAGCAAAC CATTAACATC ATCAAAGCCA CTGTTCCTGT ATTGAAGGAG CATGGCGTTA
1 GGATCCGACC CTCATGTTAG ACICAGCAAAC CATTAACATC ATCAAAGCCA CTGTTCCTGT ATTGAAGGAG CATGGCGTTA

81 CCATTACCAC GACTTTTTAT AAAAACTTGT TTGCCAAACA OCCTGAAGTA CGTCCTITGT TTGATATGGG TOGCCAAGAA
81 CCATTACCAC GACTTTTTAT AAAAACTTGT TTGCCAAACA CCCTGAAGTA CGTCCTTTGT TTGATATGGG TCGCCAAGAA

161 TCTTTGCAGC AGCCTAAGGC TTTGGCGATG ACGGTATTGG CGGCAGCGCA AAACATTGAA AATTTGCCAG CTATTTTGCC
161 TCTTIGGAGC AGCCTAAGGC CCCTGAAGTA CGTCCTTTGT TTGATATGGG TCGCCAAGAA TCTTTGGAGC AGCCTAAGGC

241 TGCGGTCAAA AAMATTGCAG TCAAACATTG TCAAGCAGGC GTGGCAGCAG CGCATTATCC GATTGTCGGT CAAGAATTGT
241 TGOGGTCAAA AAAATTGCAG TCAAACATTG TCAAGCAGGC GTGGCAGCAG CGCATTATCC GATTGTCGGT CAAGAATTGT

321 TGGGTGCGAT TAAAGAAGTA TTGGGOGATG COGCAACCGA TGACATTTTG GACGOGTGGG GCAAGGCTTA TGGCGTGAET
321 TGGGTGCGAT TAAAGAAGTA TTGGGOGATG CCGCAACCGA TGACATTTTG GACGCGTGGG GCAAGGCTTA TGGCGTGATT

401 GCAGATGTGT TTATTCAAGT GGAAGCAGAT TTGTACGCTC AAGCGGTTGA ATAAAGTTTC AGGCCGCTTT CAGGACATAA
401 GCAGATGTGT TTATTCAAGT GGAAGCAGAT TTGTACGCTC AAGCGGTTGA ATAAAGTTTC AGGCCGCTTT CAGGACATAA

481 AAAACGCACC ATAAGGTGGT CTTTTCTCGA G —— PCR products
481 AAAACGCACC ATAAGGTGGT CTTTTCTCGA G — template

B3 PCR ™% 58K DNA fF 73 18
Fig.3 Nucleotide sequence of PCR products and template DNA

FWE Vb WEEB . ERNEF2 R, TRERE
HoELTHREST VIbW S BN BEAREEF
B%,Xx%RY VEb ETRE B X-62 F LB A Fk,
FREABARARHNEEE:(1)RE wh WEERER
8 YCp ey FR, 3 FE L 72 48 M 89 3% D1 30 1R 1%,
BENBREEREKERE; QQEREFNELET
BAEBRARENRESH FTEIBFHEN, &
BOMNREBREERBER; (3)vgh HEWEEF A

B4 %4LF 8 PCR RiIE FRTFSESHARSTEDTROERMETEERE
Fig.4 Identification of transformants with PCR =R, MIRFEHATHRMBNEB T . K SH B IR AT
1.ADNA/EcoR I + Hind I marker; 2.YT - 1; F[& {78 [ BEE,
3.YT-2;4.YT - 3;5.YT = 4;6. pVgh-EX2.

% BRERPANMIESRROME

Table 2 Amount of heme in yeast cells

Strains X-62 X-62/pHPC4 YT-1 Y1-2- YT-3 YT-4

Amt of heme/( nmol/g) 3.60 . 404 14.38 14.38 17.08 10.79

2.5 VEb MEUAFESWNER™ D-FEAEMNHL I

URBERE R F M B, 8 5% &4 % 30°C .220r/min #& /K. A HPLC W &
ABELETEA7MEERE. NEEROX3I TR, WRERERD D-MAAERY
BB S41g/L M54 8g/L, i Fe b FH D-FBABRETCFEAB T RE, BB TEE
62.4g/L L BERE T 13.9% ., HFH D-FH A RE R K 22.51%, L3
BHERBET 4.5% RERAPHMATEBEHEM. EELRH BTN D-MRHE
ErERYRTYRE AP YT3HREREERK EA-SHELBRITBEERT 27.3%,
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Table 3 Concentration of residue sugar, D-arabitol , ﬁ jsz; e B}'J % E H $ _t:_j VHb E{J ﬁ ﬁ %

glycel-'ol in liquar and conversion of D-arabitol . Zl‘ﬁ] ﬁE—-EH’%% . VHb H@ﬁiﬁiﬂ_ﬁ%ﬂ

Straine Residue suger D-arabitol Glycerol Yield = EE D Tj J[E[ ﬁ BY [ = B Ej
Hg/L) H{g/L) Heg/l) 1% ’

X-62 £7.4 54.1 14.5 19.14 VHb ¥R LB B AR, VHb &
X-62/pHPC4 21.2 54.38 14.7 19.66 EHEE ., D-FH {E ﬁ@? BB

YT-1 23.5 60.4 17.6 21.84 '

YT-2 23.1 60.1 17.9 21.70 BB F. ML ELRRE, VHD 1

Y1-3 22.8 62.4 18.2 22.51 HERMEETE D-FM R AEFRAR

Y14 30.9 57.0 17.0 21.18 MR, FF T D-F 510 6 B W

o
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CLONING AND EXPRESSION OF VHB GENE IN
D-ARABITOL PRODUCING YEAST

He Peng Lu Dajun Wang Qinhong Shen An Jiang Ning
{ Institute of Microbiology , Chinese Academny of Sciences, Belfing 100080, China )

Abstract; Recombinant plasmid pVgb-EX2 containing Vitreoscilla hemoglobin gene vgb and formal-
dehyde resistant gene SFA1l was constructed and transformed into D-arabitol producing yeast strain
Saccharomyces sp.X-62. The fact that the amount of VHb in transformant cells was considerably
higher than that in control cells indicated that gene vgh was expressed in transformant cells. D-arabi-
tol productivity and yield of fermentation by transformants were improved.The most improvement of
D-arabitol productivity in repeat experiments reached 27.39% . It appeared that the fermentation pro-
ductivity of D-arabitol was relative to the amount of VHb in cells under experimental conditions.
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