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Halobacterium halobium™ | & I A | A5 5 28 T
P . Lactococcus lactis, &2 PUfR AL | HLbg4F BA%
Ay AR E. coli BRI ST I RE AN
Jr B N Lactococeus lactis, Saccharomyces cerevisiae
SR RE R S FVER . Xt 1T AR
DA FH R 18 22 3% 2R ¢ 46 DA BA 555 B A )
DNA mhifiii it J3 27 Hse v Bt

PR A RN R AR e, e
ST B 101 A A, 43J8 3000 FLA L
LR AR, gt E2bE E b R &N
R 10°-10" 4>, HE 10° 4, JEESY
10°-10° 1, W& 10™-10°4~, A i 1000 Fh4HH |
FL N S A g At R A o b A G S R 43
JE () 5 B R DR A RN 1R 968 ' 2R W 1 IR 455 7 51
TREFE R oy b B 1 HLAf 4 1 PR ke U5 0 1
FEDRAT W AE TG 1 B R A 40%7T LTE E. coli FR7E
ek T IR F S A B REAE E. coli Hh R HEAE
FHE T 5 Lo AT 2 e o

AW S B R SR Y 5L DNA,
DLS 8 PR B ok pUCL8GFP S #fAk, E. coli
Topl0. DH5a Jfa 18, MERH B BTAEHA A

JORLSCIE, INH e S 3+ B, I it — 2B X i
TE B 09 R B il AT 1 91 43 A FUE 2l 2 BE DX Sl i
o TER] 22 ANHTLLBE S ST R B, I
(R 2558 B S 31 RFal (1202 bp)Zhfig X4 /]
F| 1 76 bp (RFalp). *f5#)i5zh+ RFb4 (~2.8 kb)
Tifig X 345 /N5 547 bp (RFb4p) .

1 #BAT %
1.1 A3 FHREHRIEK pUC18-GFP Hg:

DLE A B AU 2k (0, 5 6 B 1 mutGFP2 (S65A,
V8L, S72A) (W Wik £1 #5 & 480-510 nm, & 5l
A5y 507-511 nmy)(rh Hr R B A= Yy Yy 3 5 i
R G 2R W5 U T U AR R G ) 2 TR
PR AR, LU SF 51519 GFP-FIGFP-R
(3= DT PCR Y1, 155 mutGFP2 25 F4 3D F B
(717 bp)LA K —HRARZ %051 TAATTAATTAA Fil
AL A0 AAGGAG, #4235 pUCL8 Jik:
IR Z A S Kpnl . EcoR [ ZJa], =ik
LRSI T 13 mutGFP2 Z5 44 3L [
T4 24 R [R] 3) e 2 1 R

*= 1. AXFrFARIERS PCR 183549

Table1. List of PCR primersused in this study
Primer names Sequences (5'—3)
GFP-F GCATCCGGTACCTAATTAATTAAGAAGGAGATATACAATGAGTAAA
GFP-R GCGAATTCTTATTTGTATAGTTCATCC
GFP2-F GCATCCGGTACCATGAGTAAAGGAGAAGAAC
RFb4-F GCGTTGGTCGGCGGCGATAGAG
pUC18G-R GGCACCCCAGGCTTTACACTTTATG
GFP-r-sp CGCGAAAGTAGTGACAAGTG
Psmta-F CCGGAATTCATGAGCCAGACCCTACGTG
Psmta-R CCCAAGCTTTCAGAACGAGCC
Psmta-F CGGGGTACCTAATTAATTAAGAAGGAGATATACATATGAGCCAGACCCTACGTG
Psmta-R’ CCGGAATTCTCAGAACGAGCCGCTGGTGCTC

F stands for forward primer, and R stands for reverse primer. Dsmta represent glucan 1,4-al pha-maltohexaosidase from Pseudomonas
stutzeri; the underscore characters represent restriction enzyme cleavage sites include Pst I CTGCAG, Kpn I GGTACC, Hind III

AAGCTT and EcoR [ GAATTC.
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1.2 JEE BRIR Ay TR R A R

B BWRFESCREE . IR CRIET ALt 4
s I AR AR, SEREHUEE,
W H BN KENR 42D A0k, 4 °C BT
WK, F IxTE BIRUER)G-70 °C *fF. M HIR
A S DNA RIS hiar e scH g
T80 ¥ IR BRI R IR A T ) 5 DNA R
Wizard SV gel and PCR clean-up system (Promega)
JE G G bt (P 2-A). K4k JE 97R E DNA
FAAIR] A2 4 D) BT B D) %5 < Kpn T (20 U/pl
0.75puL 37 °C & 2h;  Hind III (15 U/uL) 0.5 L
37 °CHi¥H 2h;Pst I (15 U/uL) 0.5 uL 37 °CHiFF 2 h;
BamH I (15 U/uL) 0.5 pL 30 °C ¥ & 2 h, Pst I fif§
PIRCRcdy, BamH [ IR 4lifb)a 098 B B Wi
A4 DNA JH Pst T (15 U/uL) 0.5 ul T 37 °C I E
2 h, HEMEBER R IKE . A QlAquick Gel
Extraction Kit (QIAGEN)%E i [n] iz ik 71 & [l Y
250 bp—8 kb DNA F Bt ; pUC18-GFP # {4 pst 1
W) J5 W R CIAP (alkaline phosphatase
(Calf intestine) TaKaRa)Z=wlzl . 4tk mg E
DNA Pst I 4] FBE(#) 30 ng/3 uL) 7 pL, Pst I fiff
Yl Rk puC18-GFP () 10 ng/ulL)
1ulL, T4 DNA Ligase (TaKaRa)i%4% 4 °C i1k ; b
FeAL a3 Ha Ak E. coli Topl0, DH5a J&5Z 2541,
1.3 HBBRVRFifE. K
131 HABEIHFiEE: B EE
. HALE R E YR LB EAERR (AT
100 pg/mL), 37 °C }53% 16-20h 5, WLt
B AT LA PR R R 3 L4 AP kit A Al
A B T R A WA S IR IS R TR — 25 T
R LS BA UE (G IOR) N IR) v B 5 S o B
Ao Al 5 B 5205 72 N2 R (100 pg/mL)
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R 3—4 h J5 AT LA FH It EC A SRR e 85 473k
DA E B MG R B BT B SR AR AR I B A7y
BHA T RE, 2 Snim BEAR T B % B 3 43 %2 57
YR P T BT A A PR B, X e 4 iy
2 R R B DO R ) B s Y

1.3.2 PEOESRBEWE : 1 /0K IR B AL IE— 3
W 37 °CHEFRZY 16 h AN [A] 5 B 1) B VARG B 1044
W LT R e mBRTTE5oh b, AR S, R
R[] B e — 7 P R A B H R AE 1.44%10°,
BLOUTRERIAT ] 100 pL PBS &% . HN7E 96 FLARk
b, BEYSES T Fluostar Optima (BD)i%
& (excitation) 485 nm, & 5t (emission) 520 nm,
% (& (gain)450, LA# pUC19-GFP JFikif) E. coli
BL21 (DE3) & A FHYEXT ], &% pUC18-GFP i i
(1) E. coli DH50 P R BT B, I 2 i B
133 REITRHEEE: KAHmAIRIL GFP ik
PETTRL  Pst T BigU) %58 18 A BeR B2, ] SausA |
Mk, %o s AR Bery RGP N UG 5 Bk B2 2
AP, fE GFP 45y B [ N (BB A i % 1+
ATG175bp Ab)E It IaF 514 GFP-r-sp, X
o3 2H B AR 4 (A5G AR 1 e BEAMIEAR A B
T GFP Sy o % 2Gam BE# i i) wi & RFal,
RFcl. RFd1 %547 7 4fA R B2 P 0E
1.34 #orfash T8 3h 2 I TE B R B Rk
B ¥ Pseudomonas stutzeri strain 537.1 S5 (1Y)
7 ZF PURHTE M) i (1,4-a-glucan maltotetraohydrolase
EC 3.2.1.60)J%:[H (1.6 kb)#|H Psmta-F/Psmta-R 5|
YRz a5t L i AE pET28a RIZHIK E 2w
BEfv A EcoR I #1 Hind Iz 6, F|H Psmta-F/
Psmta-R 7| WKz a5ty SR i PCR 3 I 1% 4%
| pGEM-T sl ik I a3 pUC18 ki ik £
FERENI A Kpn I A1 EcoR 1 ZIA]. #5531+ )% 51
RFb4-truncation (~2000 bp) (RFb4 #MEH A FE:
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() kpn 1 fFD] A BY) . RFb4 (~2800 bp). H R A%
QM9414 kiR DNA H Bt Qmaml 43l i% 4 5
pUC18-Psmta &A1Y Pst I #1 Kpn 1 (8], 444k,
K FF# DH5a 153 b4mta-1 (RFb4-truncation)

bdmta-3 (RFb4-truncation) . b4dmta-4 (RFb4) .

bdmta-5 (RFb4)F1 Qmam Ti M4k 15 B 42 25 U b
TERHELE LN 5 pGEM-T (Promega)i% 1%, 45t
BN GG 8 LT SPe a8 7 T i 15 3
PGEM-T-m (DH50)% 1t ; 527 2 DUBETE # B 45
KR 5 pET28a (Novagen) &4, 454 3L DH 4 g
JPHGLT T7 A3 F R T B E AL S
P R 5% pET28a-m (BL21(DE3))#: 1k T

3 A PR T TR RTE B 1% ] R UE
FiAl 100 pg/mlL 2% AY LB BEAFEA |, 37°C &5
7% 16 h B RS BonE W (Kl 3-A). K bd-1.b4-3,
b4-4. b4-5. Qmam. DH50. pGEM-T-m B v fe 4%
FIPES A 100 pg/mL 20N EMA LB Bi etk

37 °C. 200 r/min 537 16 h; pET28a-m B 7[5 Fh
TEEA 50 pg/mL RAREGR ML LB Kigehk,

37°C.200 r/min £57% 12 h J& , I A 0.1 mol/L
IPTG, 30°C. 200 r/min 4kZ:5:3% 4 h, ¥ iR %
IR AR B 5 — A1 3 6x10° cdll/imL, B i
PRSP TR 8 ul s S 1% AT PR TE R A Bh g ]
AR |, 50 °C 4P 10 min, iYL, (% 3-B).

¥ ba-1. ba-3, b4-4, b4-5, Qmam, DH5a H5g
GEHRIESAT 100 pg/mL ZURAYBIA LB K7 dk
1, pGEM-T-m. pET28a-m [BL21(DE3)|#EFH 757
47 100 pg/mL 2R E# 50 ng/mL RAREE 2 DL LA
WeEE 0.1 mol/L IPTG WA LB Bi sk, 37°C,
180 r/min }53% 16 h, K bR & B P AR S —
5 1E 5 6x10° cell/mL, BB R 5 (9 TR 4 mL,
0 RELBERR VE A TG 0 o WY Ry M4 2 (BmL) : IS
YL E 1% (WIV) TS TERD 5 5% tliR R 24k

J& 0.05 mol/L BifR4H; pH 6.6, IHJE 50 °C, H}[a]
10 min; BERACA 4 mL 2 T8 D T0ORR 75 TRCRNRE S5 PR
W o 22 2 DUBRTE Ry S ) B (U)E e 72 BB
M, BB 1 pmol AR JEE (LA A HE
PR ) i, & Oy— DS 1A
14 B3 TFIEEXEE

B AR 51 % A NCBI Blastn Fex), 3 H
T ph 22 W 2K IS B 3 S0 5 ¥ 1999 NNPP
version 2.2 #E47 5% . EAZ S s T B2, A H
RO A SR £ SR A AT BB AR B X, AR LR
%3t PCR 5|4¥j(RFalp-F/RFalp-R. RFalp-F1//
RFalp-R . RFalp-F2//RFalp-R . RFalp-F3//RFalp-R),
5% RFalp (224 bp). RFalpl (137 bp). RFalp2
(76 bp) . RFalp3 (31 bp)/F4 7 Bto FIFH w0 x4
O Y 5 A AT RE A Bl DX, AR R IR T
PCR 5| #J(RFb4p-F/pUC18G-R . RFb4p-F/RFb4p-R1.
RFb4p-F/RFb4p-R2), 15 %] RFb4p (547 bp) .RFb4pl
(395 bp). RFb4p2 (134 bp) (K F B 14 R K - T
4 BRI B AA pUCL8GFP 5% pUC18GFP2 (5|
Y) GFP2-FIGFP-R)# pst I . kpn I 18 |, KEE
e Bak . FR AR /N D RE X i — 2P
Blastn Lt X 3 ik & 75 8741

2 SRR

2.1 ¥ 8 BWBOTERE A R SR A BES 3 F 4T
T 8 O HE R 4 SR SO AR IE AR B
J& 7508000 bp, V¥4 A B B2 4y 2000 bp,
TE A 375 T 29 3750 ML T, R
7.5 Mb, MHHIES] 27 ¥R AU E A GFP 4 FH
PEBERE , Sau3A 1 D) % R W] RFf2,. RFf3. RFf4,
RFf6. RFf7. RFf8 A7 5¢4AH [m] i B il 44 P D) il 1]
W, MR AT B b . 4% LR
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22 DB A LG 2hF B AMBIE AR
BER/N 1.2-4.9kb A%, 2kb AAHBIEZ, R8T
SREEWA 225, BORMIE ) GFP Rk Pk 2 iy 2¢
JEIREE 2 Y 5-10 15 (8 1), A shFomEE RIS
AR B ERNTCER MK R o Rk 2 2
75176 NCBI BLASTN 2.2.15 )7 I AHRIA: e X 2=
B, 34 JEH 17-26 bp. HXMELE 40-50 fY
FAUYE, KB r s, FH 1999 NNPP version 2.2
(Neural Network Promoter Prediction)T5iilll 5 51
PLERW, XEFH) R BEF 28 a 5R
BB A% 8 F ISP P4 X 3(-10 X, 35 X,
TATA HESF)HH—E¥ 4, 4{Eh 0.80-1.00, A
(R4 A B e TR0 4 R 3l X8 iR . R TR R
T E A cAMP-CAP 454 o 5 - 1E 1 91
TGTGA. W50 51 RFb4, RFdL Z 3%
25 WOOHE E by 1t 5L X G0 P 47 ) 1A E. coli Hh i
g1k, RUWREE sz &b,

22 HBAREFTF RFal 434 Ka 3 FIhaE X I,
Wi

M R IR AR ) oA S R e 1) PR 2 A

A 8h 1 RFal, #hEIE A Bri B 1202 bp, Blastx
Fo X 22 B HAR AR BE 325-1125 bp JiF B0 26 1
74 5 EARE Clostridium beijerincki NCIMB
8052 i X4t i i il i 5% Tk 7K fidk I IV ¢ I (HAD-
superfamily hydrolase subfamily 11B) Cof A
A% AL .

RFal #hiliiddi A 7 Bo¥ 5114 NNPP version 2.2
T, FEHR A R BE 250-295 bp 7 B A R
¥, 4ME R 0.98, £ 5L EZ M E 261-306 bp
WA — IR 8, JMEN 0.98 (£ 2). HIETE
KB E AT galPL.galP2 XU 31
TE I B DX 388 181 1) FH ORF 5000 265 24 T 00 7 45 ) e
DR il ) EAE , AR S T ATG 7E 322 bp 4k, &
125157 TGA 1 1135 bp &b 7E LTI 1) fe A AT
RERY I 8T IX sk 261-306 bp 137 B it %% it B UG 7 15
-1 188 bp 4b T ii7 36 bp (Filil Y ORF L if % 75 F
T 15 bp 4b) %1t PCR 5|4 RFalP-F/RFalP-R 4"
4 224 bp WAL B, K H vE RERE B IRE
Rl 1A pUC18-GFP () Pst I . Kpn I 2], #HK
X—BUR T 224 bp | BUEA IR ZS G 07 mi A7

1 2 3 4 al a8 al0al2a23 b4 cl ¢2 ¢3 c4 ¢7 c8 dl e6 fl1 5 7 f10 gl g2 g3 g4
Positive clones 1D

1 2MEZRERARERERRE
Figure 1. Fluorescence intensity of GFP positive clones. 1. pUC18-GFP (DH5a); 2: pUC19-GFP [BL21(DE3)];
3: pUC19-GFP (DH50); 4: pET28a-GFP (BL21 (DE3)). al, a8, al0, al2, a23, b4, d1 are Top10 transformants with
respective plasmids; cl1, c2, c3, ¢4, c7, c8,. €6, f1, 5, f7, f10, g1, g2, g3, g4 are DH5at transformants with
respective plasmids.
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#* 2. RFal F5IEsIFm
Table 2. Promoter sequences prediction of RFal

Start End Score Protein Sequence (5'—3')

50 95 0.97 GTGTTTTTAGCTTGATTATTTGCTTCTTCTAAGATTTTCTGAGCTTCTTT

99 144 0.91 TCTTGGCATTCTTACCGATTACAGAGTAATACAGTAAAATGACAACAGCT
168 213 0.86 AAATGGAAAGTACATCAAAATTCATAATCTATACCTCCATTTATTGCTAC
250 295 0.98 TATATTGGACCGATTTTCACAATAAGAAACAGAATCGGTGTACTTTCAGA
261 306 0.98 GATTTTCACAATAAGAAACAGAATCGGTGTACTTTCAGAGTTCTTCGTGT
309 354 0.86 GTATGATTTAGATATGTATAAAATGATCGTAACAGATCTCGATGAGACTC
470 515 0.97 TTTTGAAAGAAATCGGATTATACGACAAAGAAAATACCTACTCCATTTCA
512 557 0.86 CCATTTCACTCAATGGCGCTATCATCACTGAAAATAAAGGAAACAGGATC
744 789 0.94 ATTCCTGAAAAACGACAGGATCATGAAGATATTATTCGTCAATACGGATA
886 931 0.91 CCGGGTGTCAATAAAGGCGATGGCTTACATAAACTGTGTGAAATACTTGA
1190 1235 0.81 TCTTTGGATTGGCCTGCAGGTCGACTCTAGAGGATCCCCGGGTACCTAAT

Bold character is the possible transcription initiation site for the predicted promoters.

FERTBERS I 3 GFP %% st FIBiF (e 2 RFalp-
PUCI18GFP), It Bt B3 5 A& MRS &
() GFP Zufid LI AHE , WIABES 3 GFP Bl (e
% RFalp-pUC18GFP2). #iiHiZ 224 bp jishFIX
BN TSI A AR LS GO, R EERSMAS A%
WSS GO S A B G 2h T lF AR A B3 . RFalp
(224 bp)IEH4 5 T RFal (1202 bp) i B 15 8+
Wk, SR 2R R IO RS A . RFal-pUC18GFP
(DH5a) ¢ % 5k & &y 258.5; RFalp-pUC18GFP
(DH5a) 2R A 297.5, LKA ZE SRR,
RFalp Ji3h 7 F BoR 3 GFP B L 5% . BHRAS
FIAYEE R pUCLO ik gk 1A b FUBHERI T LacZ
MR IPTGER T, Jashidth .

X T Y RFalp (224 bp) i %41, 7E8E
S — TN % S0 5 GTGTAC Eii 90 bp,
AT e SR R 6 s CTCGAT  Lif 88 bp,
o AL SRR 7 55 CTCGAT |l 43 bp 4kt
PCR5I¥y, 7 nil#BUC Sl 137, 76, 31 bp YA
N+ A Bt RFalpl. RFalp2 fl RFalp3, & #5765k
iR AT 2K pUCIBGFP il V) 137 &5 Pst 1 .
Kpn I Z[8](KE 2), L4552, RFalpl, RFalp2
R W RENS J 5 GFP %3k, RFalp3 F By ANBE R 5)

GFP %3k, 8 FINREI M Heah 48] 76 b,

2.3 HBEUEZF RFb4 4347 KJd 3 FIhRE X I,
HaxE

¥ RFb4 SMEIEN 7 BE (K220 2800 bp)iZ
T3 DA it AR P L T 22 28 DM 3 A iy i 45 2 K]
FIERET R TR 24K pUC18-Psmta |, F#E1L K
FF# DH5a 15 3] b4m (DH5a)-4 1 b4m (DH5a)-5
A vikE . ¥4 RFb4 SMEFER B Kpn T BgY) R Br(
J& 45k 2000 bp)iZ $231] LAt FCAR S PR 22 2 DU f
oy I A e BE DR R R L SR 84K pUCL8-Psmta
., IEEAL KA DHSa 153 bam (DH5a)-1 Fil
b4m (DH5a)-3 W~ mifE . SEH A RFb4 LI K
RFb4-truncation 1 B3 4134 Af LS 3h 2 25 DU e
WS . Bk, RFb4 B FREREST
PGEM-T # /& (Promega) 1) SP6 f2 3 7 LA J2 FLAE
BT lacz BN A3 7R B (K 3. Kl 4).
RFb4-truncation Jii 8l 75 & 5 LB\ T lacZ J&
KA T 5 BEAE 2 (] 4),

RFb4 ShJEHE A B FE 24 2800 bp, 7EiE
B AR 0PE R (M gn i L R T Pst T B 14 547 bp
fINE B %1 PCR 514 (RFb4p-F/pUCL8F-R), 15%
Y 547 bp (43 217 51 Fr Be (&1 5) T LA 4k

http://journals.im.ac.cn/actamicrocn
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(A Pstl Pst1 Kpnl

_\TAA- GFP

Pst 1 n
e AN GFP |
CREC| Gre \
CREpLTAANEE  GrFP \
[RFalp2TAANEE  GrP |
‘RFalp3 TAAJBS  Grp I

(B) CTGCAGTTTCATGTCATAGACTTGTGTCTTTCCATCCAAAACTGCCTGTTTAACAGTGTTT

TTAGCTTGATTATTTGCTTCTTCTAAGATTTTCTGAGCTTCTTTCTTGGCATTCTTACCGATT

ACAGAGTAATACAGTAAAATGACAACAGCTCCTACAACTAATCCGATAAAAATGGAAAGT

RFalp-F
ACATCAAAATTCATAATCTATACCTCCATTTATTGCTACTATATAGGTCGTAATAACCCTTTA
RFalp-F1
AATTGTACTATATTGGACCGATTTTC Ac AATAAGAAACAGAATC GGTGTACTTTCACAGTT
RFalp-F2
CTTCGTGTATGATTTAGATATG TATAApA/\T( IATCGTAACAGATCTCGATGAGACTCTGCTGA
RFalp-F3 RFalp -R

& 2. RFal F3I&E%IT

Figure 2. Design of RFal promoter sequence truncation. RFal (1202 bp), RFalp (224 bp), RFalGFP2, RFalpl
(137 bp), RFalp2 (76 bp), RFalp3 (31 bp) sequence segments. TAA: TAATTAATTAA Triplet stop codon. Rbs:
Ribosome binding site. GFP: Green fluorescent protein (mutGFP2). B: Design of RFal Promoter sequence
truncation. RFalp (224 bp) amplification primer RFalp-F/RFalp-R; RFalpl (137 bp) amplification primer
RFalp-FU/RFalp-R, RFalp2 (76 bp) amplification primer RFalp-F2/RFalp-R, RFalp3(31 bp) amplification
primerR Falp-F3/RFalp-R; The underlined sequence is the predicted promoter region. Bold character is the
possible transcription initiation site for the predicted promoters.

(A)] (B)

3. RFb4 BRI FRENEFHUETMEERERIERE

Figure 3. 1,4-a-glucan maltotetraohydrolase gene expression in E. coli induced by different kinds of promoters.
b4m-1, b4m-3: RFb4-truncation-pUC18- Psmta (DH5a); bdm-4, b4m-5: RFb4-pUC18-Psmta (DH5a); Qmam:
Qmaml-pUC18-Psmta (DH50), DNA segments obtained from Trichoderma reesei strain QM9414 which can
initiated GFP transcription in E. coli (obtained by our laboratory); pGEM-T-m: Psmta-pGEM-T (DH50) (Psmta
coding gene were inserted into pGEM-T vector just after SP6 promoter sequence); pET28a-m: pET28a-Psmta
[BL21(DE3)]. A: Different kinds of single clones were inoculated on LB solid plate with 100 pg/mL Amp and 0.5%
soluble starch. They were cultured at 37 °C for 16 hours and stained with iodine. B: The lysed bacteria solutions (8 uL)
were placed on agarose solid plate with 1% soluble starch. They were incubated at 50 ° C for 10 minutes and then
were stained with iodine. pET28a-Psmta [BL21(DE3)] transformant were cultured with 0.1 mol/L IPTG for 4 h at
30 °C &fter cultured for 12 h at 37 °C.
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20}

1,4-a-glucan
maltotetraohydrolase/U

=]

bdml b4m3 b4m4 b4m5 pGEM-T pET28a
Promoter and vector

[E 4. RFb4 BN ¥R ohEFIUTERE M EEE R RIRFRIERGE L FrHEEERE M

Figure 4. 14-a-glucan maltotetrachydrolase activity of different promoter system. The b4m-1, b4m-3:
RFb4-truncation-pUC18-Psmta (DH5a); b4dm-4, b4m-5: RFb4-pUC18-Psmta (DH5a), were inoculated in liquid
LB medium at 37 °C, pGEM-T-Psmta (DH5a) pET28aPsmta [BL21(DE3)] were inoculated in liquid LB medium
with 0.1 mol/L IPTG and 100 pg/mL Amp [pGEM-T-Psmta (DH5a)] or 50 pg/mL Kan [pET28a-Psmta
(BL21(DEB3))]. After cultivated at 37 °C 200 r/min for 16 hours, 4 mL of the bacterial suspension with 6x10° cell/mL
was extracted and then the cells were broken using ultrasonication, and the activity of 1,4-a-glucan
mal totetraohydrolase was measured.

GGTACCGTACGAGATGTGGAAGATCCTTCGCAAGGCGAACCGCTGTTAAAGCACTCTGAAATCGACT
TATGCCGATGGTCGCGGCAGAAGGTGAACCGACGCGATTGGCTTGCGGGGAAAGGTCGGATCGTCA

AGAACAGTCTCTACCTTGGTGTGAAGGAAGATGCACTCTTGCGGACGCGCGTTGGTCGGCGGCGATA

RFb4-F
GAGGCCCAAGGCCCGTCTGGGGAGGTCGTGCCGTCTGAGGGTTTCCCGAAGACGATCATATATGACC

GTTGGCCGGCCGTTTCCGTCAAGATGGTACGCAAGGATGTTTGGCTCGTCGATTTTGGCGTCAACTTC
RFbdp-R2
GCCGGAACGTACAGGGCGACATTGCGCGGCGTTCCGAGAGGTGTGACGGTGATGTTTCGTGCGGGG

GAGCGCGTGAACGACGATGGCACGGTGAACGTCAAGACGGCGGTGGCGGGACAGATAAAGAATCC
GGCAAGAGGACCTCTTTTCGATCTGGCGGAACAGCGCGCCGAATGGGTGTCTGGCGGAGACCCCGT
GGCAACGTTCGAGCCGCGCTTCACGTTCCATGCGTTCCGCTATCTTCAGGTGGAGGGGCTTAAGGAT

RFbdp-R1
GATCTGTCGCCTGGGGATTTTGAGGCACTGGCATGGTCGGCCGATGTTCGGGACGGCGCGCATTTCG

AGTGTTCCAATCCGAAGATCAACCTTCTGCACGAGGTTTGCCGCCGCACTTTCCGCGCAAACCTGCA
GGTCGACTCTAGAGGATCCCCGGGTACCTAATTAATTAAGAAGGAGATATACATATGAGTAAAGGA
[ 5 RFb4 FHIEREIRIT
Figure 5. Design of RFb4 promoter sequence truncation. Design of RFb4 promoter sequence truncation: RFb4p
(547 bp) amplification primer RFb4-F/pUC18G-R; RFb4pl (395 bp) amplification primer RFb4-F/RFb4p-R1,

RFb4p2 (134 bp) amplification primer RFb4-F/RFb4p-R2. The underlined sequences are the restriction
endonuclease cleavage sites. The red characters are the predicted eukaryotic promoter region. Bold characters
indicates the possible transcription initiation site for the predicted.
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New constitutive promoters screened from metagenomic library
of rumen microbes

Li Wang"', Yun Zhao?, Qian Yang", Xin Dai*, Yaxin Zhu', Zhiyang Dong"

! State Key Laboratory of Microbial Resources (SKLMR), Institute of Microbiology, Chinese Academy of Sciences, Beijing
100101, China
Z Laboratory of Protein and Peptide Drugs (LPPD), Institute of Biophysics, Chinese Academy of Sciences, Beijing 100101, China

Abstract: [Objective] Screening of novel promoter elements from the genome of microorganisms of extreme
environmental origin for the design of synthetic biological chassis cells. [Methods] We used a promoter-probe
plasmid pUC18-GFP containing a green fluorescent protein structural gene and a ribosome bind site to construct a
rumen metagenomic library. This method allows us to obtain the DNA fragments with constitutive promoter
function rapidly and efficiently from this library. We obtained possible promoter regions through the neura
network-based promoter prediction analysis. Then, we verified the function of the promoter initiation by using GFP
and maltotetraose amylase from Pseudomonas stutzeri as the reporter. [Results] We obtained twenty-two DNA
fragments functioning as constitutive promoters from about 3750 transformants. These fragments share very low
sequence identities with the reported gene sequences in the NCBI database, and present different starting
efficiencies. In addition, we obtained two new promoter fragments RFalp2 (76 bp) and RFb4p (547 bp) by
promoter prediction and sub-cloning. These new constitutive promoters are able to express heterologous proteins
efficiently in the absence of any inductor in the genetically engineered E. coli cells.
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