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Screening, modification and standardization of biological
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Abstract: Biological part is the foundation for synthetic biology. Seeking, defining and modifying of new biological
parts are attracting common attentions. The most significant difference between synthetic biology and genetic
engineering or metabolic engineering must be that the interchangeable biological parts are used and assembled
quickly in synthetic biology, which had better to be standardized previously. With more and more genomes of
different organisms being sequenced, parts such as promoters, terminators, operons, transcriptional factors and
transcriptional factor binding sites, ribosome binding sites and protein encoding regions could be annotated by
different bioinformatics tools. Owing to the development of metagenomic technology, vast information about the
genes and gene clusters of the remaining 99% uncultured microorganisms in nature were explored and a lot of new
biological parts could be mined from natural resources directly. Of course, the biological part originated from nature
need be modified, reconstructed and improved before it shows highly compatible in a synthetic module or biological
system. Saccharomyces cerevisiae was widely used as the general host for heterologous proteins expression as well
as cell factory for producing biobased products. However, only a few promoters could be applied in S. cerevisiae.
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Many efforts to modify promoters and establish promoter mutant libraries for S. cerevisiae have been tried recently.

A brief introduction of studies on promoter evolution of S. cerevisiae and its application in synthetic biological field

are also included in this manuscript.
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TFSEARCH.html), Tfsitescan(http://www.ifti.org/cgi-
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WSROI T CAZy $His g v 2 4 3 Wy 5L R
(g 0 AT R £ B A A R SR EE A
LU AT vt 28 A 2T 24 25 1K) PR AT VRUR S0 AN 1 U T
NFET, RS T ICEENALSCE, N R E
R4 3% e AP AR DG 1 g PR 12

3 YT HRISEREAESREYF RN A

EYTTAE AT LN AR T s ok, ] DgE
iy EAFSGE SRR Y . BT
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AR, KT EX A FE 3 F AT SOE A T
BOBT R 81 o BEA B 8 1) OSBRI H 28 A,
A LUK R EE ) BSOE R 5 | BIERE S 31 1) Bt
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1) 6% 2] 160%. 734k, BRI DA 12 A6
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T AR SCE . I BT AOXT 58725 J3 811
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FARRTE S BAEY) 2 P75 S R k.
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Kotk o
3.2 MRiEEEE B FRUS RIS EME

b JEAIF 9T i 3 DR 2R 08 o 2R R RIAR O 1) R
Wi, SR A G5 7 70 e 3 ok e B AR AL L DAL R
R R IE =P 5 N AR DU T 1. (R,
5 DR R vy 2 A B 5 4 i B AT AT A B 58 4% S Y. HE Fif
KB A BIER I B SEAE E, B R B8 7
FILD A IE RIS A & #8 DR IE, JE T X
J7 i R R D) e ST e AN s d i VY iy
FI 1 255 BRE — A 58 100 [l P 1 3 22 S ) 1 Rk K
P, A RE S IRV P R b R DRI SR O TR RS R 4
1R 2 J5 3] LS B ) DA R B2 3R IA, an R
AN ) i B 1R R AR 3 3 - A4 ULECAS (7] 1) 5k
R 97 3 R 2 A KPP DL R T i AR 5 S ) 1 R
SR S Bh P N IR R T4 Y,
HIX Sy H R IR . I ek, R T2 1
BEAL AL R B L 288 1 TRE R R 777, N Tk T
FLFEAN SR E 3 3 1 I SO, T SEE R A —AS
Wi PR Y TR Y TR 42

Alper %5 V¥ S My £ T Wi B 4K P-L 3 B 10 58
A, AEARUELE S0 KPR — RSOl R, LA
GFP M35 FE RIS T 3 207 58 B0 9 ™= A2 7K
(R, B 5 201 5 1R 19 0 A0 5 S 82 1) 38 i
Z IR RN R 5 B FIH RT-PCR M 557K
HE T JAE) TR EE X GFP KL sk i s, KW
JA B FAERE KR GFP JEEIL ; 54k, U
cat A5 LA, MR 0 S R PR W,
B 5 BT om BRI, RN SR F Bt
o AXWFFCN AN BEVEAS T 8 s X R RIA K
e, ISR T A B SO S R R ARG E A P 1
PEARUA T R R 2 s 2 e v . X 28R 5 1
ARG AR, AT LA T I 1 o R 0 T
fitio R R Bl SCHE VAN i 1 075 1 =X TR T 1 2 1
[Ty A KA R /=i b A e B = NEEE 7k 4 o
A e e I IR 9t R A4 e e AT T P R A Tl 3R 1 7K
BE & I s sREE 3N, AR IE B AN (e,
(BB RS INeT, =B, By

BEAR s [AIAE, DU SUR BB R 5 1l o H 2R
T 3v & DU R STEAR- aae Aing A TR L
KA L I 7 A 7 0 ) P AR R 1R
JRBER IR KV o R SCPE AN RIS BE (R BT
i 52 RE A (1 B R AR, IS B YT 2R (R 2
B, £ TR Tl R wbch, s
o R A A T 4 R 5 A 4 T /KT P e M KOG
A DA ETRBERR 5 i SR B, R W
) PP FE DR B — 2R G AR R TR RR (13545 1 AN
Ok T 0 SR A VA AT A AR e
AbATI o oxt BRI RF (V) TEFT R 35 R 58 PCR U5
AT EOE, L TRARRETE, (BT R4
SRS AN AR B 7. AEILEEA L, Nevoigt 25 ™
BE—2U X TEFT S22 FE) 11 AR 8 7R AT 1 0F
Flo WHIURML, A BN 1 P2 B A R s P
8% ~120% 5 11 ANIRAL A Bl 7Pl (4R o B PR ) R
B KAV 22 5 S R A 5 5%, RT-PCR AIE 5K 42
ZE 5t U SR AP IARAE S S, X R AR 4 2
JR BT AR . B T CEN/ARS 25k
A shF SN, AT T A sl T E SRR, fiE
AR U A RESE DR 5 RS R AL e, SR R
BRI VE L R — R SC R . O T i
XA TIRBEIYE, 55 TEF1 542 )% op 1A~ A
[ 95 5 1) J 3l 7 B AX T BRI I B GPD R 3 T
FIF I3 A H i 3 e Mt s 0t H ik B A A
RSN R 3 890 IR ot i 1) 3% A A
R ROVE I, Hrah 3 IR i S Mg PO R K
MR RE ol P AR K BRGEO D B, AR S L
H P 7 B v 3 R M 2 A £ 88 v 4
1 R, ARG BV A 3l H i 3 IR
Al AR R

B T DI A SR ARG LUSE, ST Ao TR
s PTHEAT 4 A F S 5 B 1R 2R D 0K 2R 42 A ik
BIF UM N RS 2 0 5 A N P e AN AT 2D ) T
TP A il O N R Y D KT LA il P R ]
2 RV R M AT S IR T I L G RS BT
o TR RS0 7 RIS0E, 732 5ATRE MR R
LA A 27 AREA T AR DN AR TR ) S 2R A 2 1 A mT
REo 8 [ 2 2 N AL 5 A2 0 2 2% i =X 40 J i
I3 AR I BEE I BAE R 37 DANT [IRAE T 5y
BRI S B ERR B PAREG, AR R
MBS R T, R iE e R AR R AR
AR REIT S o KA 10 B I i R A (1 775
ST A AT e 0 i A A e R T AR R T 5 e
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e RO, OSSR 50

M H, JE Sk AR TR AT, TR
1A B (M KRR g it v T AR 5848 DANI JA
FZiksE ™,

I FHASEHAL () 20 A ) gl HAT ] 04T A () TR
PEFE DR N 2 02 & A S E B H ez — B, R
MM, F Tl 5 3 R A A A ey Sl ) 4 30 5 i 2 K
SR TAE,  AT4G 5 S TR Dy e 1) 5k DT 1Y 2% 52 31
PELAG o 56 I LR kR 7 — MR R 3+
SCPEGS G A AS B ] 145 5 Tl R T 7P R DA 1Y %
MR TR . PSR BERRSG T 2 uib A4
B SR, 3X 8 2 oAb A A 2 i I BE AL AR 26 75 4
BB o ABATTAE BRI I BErh -5 1 I 31 S,
M A2 ST P A gt B A % T 30 i N i S e P T
IR, T ZAE U SE T by R A R
H TR ITER N S, AT — AN A
THI A8 Dh e 5L R 2, I nl ad ik 20 2 )k Bt AT
B 3z FH A DR 00 24 42 il 1 BRUTCE (1) INF R, R
BV I R R R PR, W] D b N B A EOR
ijqj [83]0

J& B SCEAAN, F AR JE DA 1) d 3 A Rk v,
T FLAE G DR 1 & (i st vh R PR S A . IR
53 U T VER R R B SO — el st
et TH, g ZNHTAW TR, DhieikR
M2, ARSI E RS
3.3 EYirvin gL SEE

G A R A TO A I A e T AR e I
K, BRSO AR T AT A T
PREER J7VE, B2 B s LA o A e A 3)
o SEIIX— HERIIATIR Z — 2 ¥ LW oe T hsiEdl .
PRUEAGTCAFAERIIR L7 A TH ST A A T b 40tk
HATZHNA. B TAREA T N, A
[F) Ly 66 1) TG 2% A AN [) 23 0 1 7 b BB A% g (o b £
Jil, AT Tl B 25 7 H A 2% it ml & 17 i 1
EIRAL,  FRAEA AR D oA B A FH AT BALE AN [ 52 56
55 ) S PR B A A2 40 AP T 42 R T) P 00 0 AT 4
%e, AT AT LAE S KB E A 575, TR R B 1k
SR I A Bl A A RGP IS R) o A AT Ty
X SR IEA T2 LA R b e AT AR S P 4 R ) A
HEREIRFR Ry “ AR (BioBrick).

5 [H JBR A48 P TR 5 bR E AR W) oo A &l R
(Registry of Standard Biological Parts) C\7EA44) ot
IARHEATT T RE 1 VF 2 JRA0E 9T, B G SR 2%
AR AR W AT AT AR AL AL B, 72 B oot
W EE EgE— “Bi0 7, X EEFRIfEL T L S

EATTAH TLE R T B bR HE R R A bk oy “ )
FH” (BioBrick). MIT (#2476 (BioBrick) #7140
PN EALFERRUEL BN 53 |2 41 %% (Layered assembly)
PR B BRUE L 2 Tk AR R BRI A D)
B D) AN « BEAARE Y TR PSR AR S A 2 A
P B Bl V)AL a5, 3 L EcoRT A1 Xbal Wi U) 4 53
YERFHIITTE, Spel Rl Pstl By Y7 £ /E K 1751 1)
J8 . GonlixX velm] R D) 5 AR R A g, AT
PAAEPIAN AN RO BRSO A HEAT I BE, IR 5 7™ 2R
BT TCA R P it B AT AR v AR e P SR R
DI e 0 )R E A gateway SR A A
LI R RERAR, R 2ab BOAKE PN AT
AN TR A2 W) TC A 1) 2 2 804 3E AT 41 2% (http://2008.
igem.org/Team: UC_ Berkeley / Layered Assembly).
DAL PRI 2H 20 07 107 AR R BE R DA 5 AT S bt
e EER, MR T AR e, PrEAR] B
2 SRR ] 1) 77 v By FCAt A o T AR 5 IRk A T 3 42,
RIGIrE B, B IR SE RO H AR A1 B 9F%

PP RP AT, RO BRI 2 2 P T e
4, IR FR N — o4 3472 (binary assembly). [ T
IR R AN, Zon Rk A s A L
D7k LR IR H 4R ] BioBrick HEAT 4134,
bR 7 ondIk, e 2 oudn Tk, Hr
SEA R RE R RIS AL DI e, ¥ 2 Aotk
17— RPEAR A PR, A RS 2 AR @ E,
1 411 DNA assembler 25 Jj 7% **, Gibson 25 * Fi] J1]
K ITIE, RN S 2GR T R SR
R EE R . B T AR F L 4h, SLIC & —Fh A
T PR MR S N S e T ik, TR R EE 4
Tk AN N SEIL 2 > DNA | BeAE AR 1) A 34
g1,

B & A A e, BT RER B
TR Z T A AT 0 I 6 T A AT Pk,
UL B R Gl F R B Hbg, X2 — D ERE
LR — VR R XS Te 030 R H A
Feal, RIGREECEMTM . H2&, fEHARS
PR, o ECE ORI, & B D R R

A, AEAEANTTREEE X B A fe ik oo PRk AT 5256 . Y
e, R TS HLEE B 3 1T (computer-aided design,
CAD) KRB AW efF ik $, X RO & B EY)
NS T ). Ellis 25 © 5 i i il #
Hep B, AR R T 5 4 RO 6 2 98 1
1, MNIE R T Brifs MR ], Gk 2 T HUYI
SEEG Hbr. HAT, O —Serk SRR b
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