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Establishment and Optimization of the High—Throughput Measurement of
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Abstract: Pyrroloquinoline quinone (PQQ) is a new coenzyme that has broad application prospect.
Previous methods used for measuring PQQ in fermentation broth are defective and low-efficient. In
this study, D-glucose dehydrogenase (PQQGDH) from Escherichia coli K-12 was expressed in
E. coli BL21 and then purified by the nickel-affinity chromatography column. For the
high-throughput measurement of PQQ the optimal reaction system was found by orthogonal
experiment to contain 30 wL PQQGDH,2 pL PQQ sample and 1.2 mL chromogenic reagent. The
method was linear within a wide range and had high precision and good reproducibility. Compared
with traditional methods,the high-throughput measurement of PQQ using purified PQQGDH,
96-well plate and microplate reader are herein more accurate and efficient.
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Mtk 1% 14 B i (Pyrroloquinoline quinone, PQQ) J&
— Bl T M E R H R (NAD NADP) HIA%Z 8 &
(FMN [FAD) 955 = 24l , )2 A7 16 T 4 22 [ B
B PQQ S Rt R4S 5 il S Bl Y Al it 4] 20 5
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L— 11 RO I UG 5 L— Ll AR 5 S | 41k 4 4 0
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IR br 22 R AR IR R PQQ R TR SR ) R, (%
B P PQQ e EE B ARSI J7 ki AN 5835

PQQ 1% 5 1 7€ 5 4 I J7 125 60 45 w8 O 3%
2 CAEWE 2 (NBT-Gly ) 58 4M R Wit 3% s LA K
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PQQGDH, Jf4reaifb 15 3] 7k i | mai i n
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A BEE AR R, 51 96 FLARIEEARAX , 57 T
PQQ &7 38 & K I J7 v A ALRRAR 1 2 5015 2 1 HL A
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1 #k57E L

1.1 ##

1.1.1 A#AFR+4 6. oxydans WSH-003, 4 H 7T
AL AR A E s TR AN E coli
IM109, JH T4 4 4 %5 0 B =86 7 51 19 E. coli K-
12, T3 B# AR A1) E. coli BL21(DE3) LA
Je Feik AR pET-28a, W H Novagen 2w, T4k
FIEE pMD19-T Simple, W [ 544 TF2 (K& ) H
FRAT

1.1.2 &R RE 54

1)LB #5756 B A 10 /L, BERER 5 /L, &
L5 10 g/L; TB $557 58 SR LR 12 /L, BEREK 24 o/L,
il 4 mg/L., KH,PO, 2.31 g/L,,K,HPO, 12.54 g/L; l|
BUBERE R 3L 1N AL R 150 o/L, BERERY 10 o/L; & BERS
FRIE I RLEE 150 o/L, BERFRE 20 o/L, [EARE 570
DU M 85 37 LRl A 20 /L Bl .

2)E. coli IM109 ¥5 77 %1% . M LB [ 1A&F-4 I
RILKAFE] E. coli IM109 PRV , PRI TR % T A
25 mL LB X532 5004 250 mL £2)ffH, & T 37 C.
220 r/min $EIR L8557,

3)E. coli BL21(DE3) i 3 £ 1k 48 . IH 3 &
B 100 pL E. coli BL21 (DE3)## + 25 mL LB %
FHE 37 °C 220 v/min FRFEFHE, WS mL # T
500 mL TB 5 3# % 30 °C 220 v/min §55% 4 h &
OD 4 1.0; fin 5 8 BEmi A LB B (IPTG ) 2= 4L FE IR
W 400 wmol/L,25 °C 220 r/min iF %1555,

4)G. oxydans F5 37 554% . I\ Ll B ] 4 SF- A L
RN AFE] G. oxydans FTR T, PR 4R 20
A 25 mL AL RS IR LMY 250 mL (I HRIE b,
F 30 °C.220 r/min %K L35 5% 36 h, $ AR FL 5L
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10% 3R 53 2 A 50 mL &R 77209 500 mL
FIFEI R T 30 °C.220 r/min &K E 155 48 h,

FERAEPHAEREN IR R 50 pg/mL
HENEER 100 pg/mL,
113 EZRXAFME  E coli IM109 ERUKZ 2
20 B i) #5550 &, Ezup A X 40 5 3% [ 41 DNA 48
B £ A1 SanPrep #1200k DNA /)it il #2050 &
W AR T AR TAR (R ) BE Oy A BRZS W) 5 T DNA
Fr B g8 M 264k 1Y GeneJ ET Gel Extraction Kit,
6 H Thermo 2~ &) ; BR i M N VI | 7% 4% 8 , DNA &
A, 2,6- "B (DCIP) FIAT R M) 1 (PMS)
S WSE A AW TR (R ) A R A PQQ A5
fi, B A sigma A 7 ;Bio—Rad C1000 Touch Thermal
Cycler 74 PCR 1%, Gene Pulser Xcell™ % Bio—Rad Hi
AL, EEAA 42y | (BIO-BAD) 72 ; Thermo
Multiskan FC BIFGFRAL, 3& FE FE R C R BHE A A
P
1.2 Fi&
1.2.1 pET-28a-ged KX B ARty #E &I E. coli
K-12 i34, H ged-F Fl ged-R 514 PCR ¥ 1%
TR S I ged (W3R 1), H ged JEHE 2
pMD19-T Simple # ik, 54k E. coli IM109 Jf I fii
TR EE RN LB -4, 75 PCR Ik 1E 5 14 5%
o7k A TA Y TR (B Ry A R A Wy, 42
O Py OE 0 e A 7 b e BORL D BR M Y D il
BamHI Hl Hind 1T [ Y] $2 B 5Tk A5 2 E 5 1) ged
R B, R BamHI #1 Hind 1 XU Y) pET-
28a Kk, BKEEVI G A ged 25 pET-28a %,
RFARFRLL 4:1 BEAT %4, 159 3 pET-28a—ged , I 4%
Sl £ 1 E. coli BL21(DE3 ) 852 75 40 il , 155
E. coli BL21(DE3)/pET-28a-gcd T4 B 4%

®1 ZBFASY
Table 1 Primers used in this study

P il
N Y] Titg

519 J¥ (537"

CGCGGATCCATGGCAATTAACAAT-
ACAGGC

ged-F BamHI

ged-R CCCAAGCTTTTACTTCACATCATCCGGC HindlIll

E T RN R RO A PR A by B 09 B I
122 PQQGDH #9% 5 %5 M LB AR E. coli
BL21 (DE3)/pET-28a-gcd M1 ¥ H#2F1 T 25 mL LB
Higi 3 37 °C 220 r/min & 157 . HUS ml #%4:T

500 mL TB 15 ## 3£ ,30 °C 220 r/min £ 5% 4 h &
ODgo A 1.0, il IPTG ZEZHRE 400 pwmol/L,25 C.,
220 r/min if B E IR L OB SR W B OB O,
4 000 r/min &> 10 min, 7 L3 # . I 50 mmol/L
pH 7.0 B 2 £ 22 vh i (PBS ) 5 8 1 1A | #8 7 I it
4 20 min, B FEH 10 000 r/min &0 30 min, 7 _E 7%
W . 7 50 mmol/L PBS ¥ ¥k (pH 7.0) H B ILIE , 15 5
PQQGDH KL E§ & . E. coli BL21(DE3)/pET-28a~
ecd 5 TR IN G B9 2 MW LE. coli BL21 (DE3)/
pET-28a—ged K 42155 5 19 4 40 Il WK L E. coli BL21
(DE3)/pET-28a—ged 1755 K35 5 B IE F1H W53
SN _EREZE vh I W 10 min J5 #E 4T SDS-PAGE
8 Mt . H NuPAGE ® T il # K & 4t (Life
Technologies 7 H] ) # 17 SDS-PAGE MLk, H &
200 V, HLI 100 mA,MOPS 2wk (£ M 20x
MOPS ZZ i), FAERE N 10 pL, HIKSES S, 0%
DY 2 h G,

1.2.3 PQQGDH # 2 & #i4e  FIH] AKTA 2iifk &
425 Ni-NTA 5 FUZ 7 FE (QIAGEN ) £ 4 7 %5 1% it
SUEE B alifb s 1 PQQGDH $ ¥ A7 8 (1 HL Pk
0T, BE PR BE N 2 R B s K ik
(Bradford )M DL 4= 1L 1 25 (BSA) A A5 1 85 H
J5t o

124 PQQ Zill 24m K4k Z 69 #5215 00058 ¢
DCIP.0.061 2 g PMS.0.36 ¢ % %j ## 1 0.004 8 g
MgS0, i f# T 100 mL 50 mmol/L (] PBS % # (pH
7.0) Tl S I R T S AR A R U 4 5
10,30 wL F1 50 L &lifk )5 i+ 96 WRFLAR i, &F
A AImA 2.20.50 WL #1100 wL & 48 h J5 )
G. oxydans WSH-003 (PQQ 7= B ) A& I % W,
T30 CIRAE 10 min, REHEEFEANLHMA 1.2 mL
il 4 S a8, TR AT JE IR 200 pl A 96 LAk ,
7 BV ABERRAL, 7E ODgy JEBE T 4 20 s Al —
S AR £ 0 AR 10 min, B S e AR £ Tl RN
PQOQ ¥ H =,

1.2.5 PQQ A& ey ml 2 RYE 1.2.4 SLIHE
{14 Tt RN PQQ A it FH 2t 44 B VRIS ) Jo 2 9k 2 11
PQQ FrifE M A 96 TFLM, T 30 CIRE 10 min
J& A 1.2 mL il 419 8 5], IR 2 )5 T H 200 L
A 96 FLA , 37 BV A B FR A, #E ODgy U8 5% T 5
20 s Rl — Yk B AR A A O A DU 10 min, THAE
DCIP B8 A 3R MR AEFRAE Y PQQ Ji it ik &2 A1 DCIP
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R 3R 1 5C 2R 2 i B o it £, O AR B A v it 2
FEG. oxydans MEHME PQQ i ik FE
A 0 248 B B N PQQ BT i VAR R I B 1 mL e %
W T 12 000 r/min B0 1 min, 37 F 1§ W ISR
) 50 mmol/L. PBS Z& #h i (pH 7.0) &k p& 4 , 18 75
PEREHE 5 min AEFE T 12 000 r/min 50> 2 min, 3
LW, A 1 mL 50 mmol/L. PBS 2% #h i (pH 7.0)
98] G. oxydans W N BERER , TR G. oxydans
JIELPA B PQQ BT R B

TR

21 PQQGDH M ZESREEH B4k

H 0 56 IE 1 B Y 5 20 TR pET-28a—ged %
bk A E. coli BL21 1% 2] & 24 § Jf 15 = & A
PQQGDH. E. coli BL21(DE3)fir#ik PQQGDH 4 jig
FEE, WA PR, &iERRIKE N R R
87x10° Kb oK VLW W 457 (VK1 2), i 20 1A bk 7E
87x10° &b A Wl W 25 11 i 454 (JKiE 1), KW
PQQGDH 153 1 sk ik ., Bl 5 i i o 28 B bk 1 240
M, FIAH AKTA 4ifk &2 485 Ni-NTA 2% il 2 ¥r b
(QIAGEN) #24li, Wykid 4 Fin, 155858 & ol
PQQGDH 2 [ 5, I FH bt 2 1 ot i 47 2 1 Joi o
JEI5E A F T U ) AR B R Ol 266.4 mg/L
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B 1 HEEKSEREE SDS-PAGE kgl

Fig. 1 SDS -PAGE analysis of PQQGDH from E. coli
BL21(DE3)
22 BEEWMNERMES

N T ST R ARSI K B R PQQ T I Y
il AR R, AL ER G. oxydans K& IR
AR PQQ RE G BEAT 7R B, B LS A A
SEBRRRI A E T SR AR PR PQQ R
an W B A, 4000 L 5,10 .30 wL #1150 wL i i
(FEATEE R 2664 mg/L) HE A5 2.20.50 pL

1100 wL PQQ #dit (G. oxydans & W 115 ) H

AR IE R S S AR T R A S L
F10 L Bl AT 1 €5 5, DCIP 4R (A B I
AFF DCIP HB €3 A 1158 BT AT H 100 WL & B
N TR B Wt R T RN A A | DA TR | SR N N )
e, Toi 155 DCIP A 4 o 3%

FEH 50 WL i AT 56 R i, 50 Wl &
T i ¥ R AT I 8 S N IS DCIP 76 40 s 4 {848
2%, HA53] 3 A-WHE A AA % OD EEE, AFF
DCIP 48 (0 3 A8 e IT 57 1] 20 pL K9 B Wi
AT A N B DCIP 76 80 s AR (45 8 15 5 (A7
BB > 2 pl KT AT S
Bf,DCIP #£ 6 min Ji5 AN B4R €5, AT LUAS 21 45 22 B[]
SRS, B DCIP W 5 e [a] 2 AR G 1 2 G
Z(WLAE 2(a)), 7EH 30 wL B IEAT 605 W,
FH 50 L & T b3 W AT St S B DCIP 7E 60 s
JEANFARE ) TR B L85 1Y ST DCIP AR 05
FoH 20 pl & B bW w47 6 5 N i DCIP 78
100 s Je AR (L85 5 B35 3D AN F T DCIP 4 (6 3 5
MIAERITT R, 7EFH 2 WL R LW AT (6 S B
¥, DCIP #£ 8 min Ji5 AN B4R €6, AT LTS 21 45 2 B[]

S OD %4l , H DCIP W% BE 5 I ] 52 AR 4 1) £k
PR (LE 2(b)),
200
" n
» ] u
= n
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gﬂ op , ° m 2 uLAE S,
® 20 uLFEAL
o5k . . a 50 pLFESh
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Fig. 2 Effect of different volumes of PQQ on the fading
rate of DCIP
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DL 25 R R PQQ BE S FH N 2 L il
i 30 wL 5% 50 wL B, AT DAAS B4 4 ) W 5 {F Bl e
6] 25 AL B A3 AT AERG A DCIP 4R €538 5, I
B 0 G PQQ TR R, R &R FE 30 wL
W2 L PQQ B i At i S AR 2R o AR R 1 2R
F9 5 J5 S e B AT A1 30 WL il R PR O R R
7.99 pg. 500 mL TB K5 7% 3k & i T 8% 5 o] DL A5 5
50 ml i ¥ (B A OB R 266.4 mg/L) , B R
N R AT 30 L 2lifb J5 i, — R 2l Ak A3 2 1
PQQGDH A T 1 600 Z4~F i B A&
23 PQQ iREMZE G. oxydans B N5 PQQ &
=R ERNE

F T WE G. oxydans ML AN PQQ it W B, 1
JeiilVE PQQ FriEMiZk . K 30 WL AEHA 2 WL PQQ
PRAE (20,40 .60 .80 we/L i1 100 pe/L)F 30 CiRFH
10 min J5, MA 1.2 mL i 45 59 8 6557, 15 5 J5 M
200 wL JIA 96 FLAR , 57 B A B AR AL, 7E ODgy 1€
BE R RE 20 s R I — Wk BN AR AL, K 10
min, THE R [FEEE PQQ FRFE) DCIP 48 {0
RO PQQ B A DCIP 8 (A R K R4
Hilbn M e, 158051 2 PERE 1Y PQQ T vk B2 Al
DCIP ## 0 3 Z Z- T fE (y=6.11x10"%x+8.34x107,
R=0.998 1) (LK 3),

7, 0.008¢
Mr 0.007}
¢EJ 0.006}
@ 0.005}
%,Lns 0.004}
# 0.003}
Qc 0.002}

45_ 0.0011

y=6.11x10x+8.34x10°, R*=0.998 1

DCI

20 40 60 80 100 120
PQQJAEIRIE/(ug/L)
B 3 PQQ il H#R /4 H £k (0~100 pg/L)
Fig. 3 Standard curve for determination of PQQ
(0~100 pg/L)

R B UEAST7 0 5E S I PQQ T v Y
Al EEYE TR G. oxydans 1F 5T XF 4 ,%'ﬂ']ﬂiﬁﬂ@lj‘]
A PQQ R . K G. oxydans WSH-003 % 1.1.2
iR ITiER R, WE G. oxydans MEAN PQQ W & R
(48.8+2.4) wg/L; ¥4 4 L 0 0% 5 F PBS 22 v iy
B, ME G. oxydans KL PQQ it & H & R (8.1+1.3)
we/L, 5 3CHERHIE 1Y G. oxydans MEAM PQQ Jit &k B

(44.6+7.9) ug/L L PN S LA 1Y) 209%H W 19
24 PQQEEEXRIZEHRE, ENEMLETE
IEEIJIJHU/E

43 L 6 A MBS 100 we/L B PQQ 4 ifE
an, W 7€ DCIP A €5, 3 32 53 51 5 0.006 11.,0.006 23
0.006 31.0.006 09.0.006 18 s #1 0.006 28 s, bR ifE
T 2% (RSD) 4 1.44% . & [F] — 45N G. oxydans
KW LW 6 K, it PQQ It VR E 735k 42.3
433 442 42.6 42.1 pg/L Fl 433 wg/L,RSD 41.82%,
X FRIFI B LS 1 PQQGDH #E37 #9 PQQ &
A RGN O A R ORGSR N B R 3 AR
P o 2 0 55 R4/ (0~100 pe/L) , ok T 22 1%
W 5 3 ) 46 L iF— 2P 0,100,500 |
1 000.1 500.2 000.3 000 pg/L F1 5 000 wg/L f
PQQ i 7 5 I 5E B v i 2% . PQQ B W AE 0~
2 000 wg/L 5N, PQQ i i ¥k £ 5 DCIP 48 {4 3
RERLMELR (y=631x10%-3.01x10*,R?=0.997 4)
(WL 4), #6H 3 000 g/l F15 000 pg/L 11 PQQ Frif
A EAT H 4 AR AR B DCIP B (o5 e, Jo ik e
W7 DCIP 4R o 540% PRt SC b e i sl e £ 70 4
M PQQ AIZENETE A 0~2 000 /L, 4175 M2 PQQ
JERE W EE R T 2 000 /L BOAE S, I 5800 i 0,55
DCIP Al PMS () i, DME RGN DCIP 4R (4 3%
0.14-
o1k y=6.31x10"x-3.01x10*, R*=0.9974 =
0.10F
0.081
0.061
0.041
0.021

DCIPAEOD, HE4E F A (s

500 1000 1500 2000 2500
PQQF i Mk FE/(ng/L)

E 4 PQQ il R A #1 2% (0~2 000 pg/L)
Fig. 4 Standard curve for determination of PQQ
(0~2 000 pg/L)

|3 2 iz 1

N D AR BUN A =BV 2 (R A | =
W = Al RS PQQGDH, HE N7 T PQQ 1 38 K
J5 5, AR S0 1R 22 A [T I R IR R 3 T PQQ & BRI
B IR R0 ST IR R i PQQ iy 3 A
BEA 3 RUL#, &%, 155 A 1 PQQGDH
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T L3 o 22 RO RN R R B A5 B, B AR R R
PQQGDH & s RAK, 1 EAIBE LT EREN
PQQGDH, — A I & (1 H R 1 mg/mI", | FH &
20 W K WE— koAl LA #5228 4l i PQQGDH
500 mL TB 1% 5% 3 % i T 8% 5 15 2 19 PQQGDH 1]
HIT 1600 Z4FEah kil . H 4tk 55 PQQGDH
AT =20 CHRIIPRAT, 0T B UK I i 1 Bsf o1 25 iy
W W, EoE kRS2 M LR
(EDTA) £ & Uk B 41 3 A fig 2 Bk B2 4 h

7 EDTA 4b ¥ 2l ik )5 B i v 42 85 (1 B b, A2 X
BOERER T, &5, @i ELLRHE T
PQQ & i 2 K il J B AR & b 30 pl B .2 pl
PQQ FrfE fhalFE i DA 1.2 mL A7), 40T &
MR, BLA 96 FLARIEEAR (I T PQQ =38
K, 767520 5 ER A9 DCIP 48 {038 R i [a] ik Kk el
P T PQQ Kzl &% % 7 A R R H B AT 8
T RS B B RN Bk P e T DL R B i AR
Fo AR TN S 2 1 BRI R 2 S O PR R 1 PQQ =l

PQQGDH i 1 #7 5 417, 4k J5 1) PQQGDH o RN 775 3 AT LA S RS At TR s A8 I PQQ.

S 3CHk

[1] GOODWIN P M,ANTHONY C. The biochemistry, physiology and genetics of PQQ and PQQ-containing enzymes[J]. Advances
in Microbial Physiology, 1998 ,40.1-80.

[2 ] GAO L,DU G,ZHOU 1J,et al. Characterization of a group of pyrroloquinoline quinone-dependent dehydrogenases that are
involved in the conversion of L-sorbose to 2-Keto-L-gulonic acid in Ketogulonicigenium vulgare WSH-001 [J]. Biotechnology
Progress,2013,29(6) : 1398-1404.

[3]GAO L,HU Y,LIU J,et al. Stepwise metabolic engineering of Gluconobacter oxydans WSH-003 for the direct production of
2-keto-L-gulonic acid from D-sorbitol[J]. Metabolic Engineering,2014,24.30-37.

[4 ]RUCKER R B,HARRIS C,CHOWANADISAI W, et al. Pyrroloquinoline quinone (PQQ) and indicators of antioxidant potential
inflammation and metabolism in humans[J]. The Faseb Journal,2012,26:363.

[ 5] MISRA H,RAJPUROHIT Y,KHAIRNAR N. Pyrroloquinoline-quinone and its versatile roles in biological processes[J]. Journal
of Biosciences,2012,37(2):313-325.

[ 6 ] KIMURA K, TAKADA M, ISHII T,et al. Pyrroloquinoline quinone stimulates epithelial cell proliferation by activating epidermal
growth factor receptor through redox cycling[J]. Free Radical Biology and Medicine,2012,53(6):1239-1251.

[7 ] HARRIS C B,CHOWANADISAI W,MISHCHUK D O, et al. Dietary pyrroloquinoline quinone (PQQ) alters indicators of
inflammation and mitochondrial-related metabolism in human subjects[J]. The Journal of Nutritional Biochemistry,2013,24
(12):2076-2084.

[ 8 ] ZHANG Z, TILLEKERATNE L,KIRCHHOFF J R, et al. High-performance liquid chromatographic separation and pH-dependent
electrochemical properties of pyrroloquinoline quinone and three closely related isomeric analogues [J]. Biochemical and
Biophysical Research Communications, 1995,212(1):41-47.

[9 ] ZHAO Yongfang, XU Ning, WANG Yingshan,et al. Determination of a new prothetic group pyrroloquinoline quinone (PQQ)
using noenzymatic system[J]. Journal of Wuhan University : Natural Science Edition, 1995,41(6) :777-780.(in Chinese)

[10] YANG Yanxin, XIONG Xianghua, YOU Song,et al. Comparing three kinds of pyrroloquinoline quinone detection methods[J].
Letters in Biotechnology,2011,22(4).544-547.(in Chinese)

[11] MATSUSHITA K,ARENTS J,BADER R,et al. Escherichia coli is unable to produce pyrroloquinoline quinone (PQQ) [J].
Microbiology,1997,143(10) :3149-3156.

[12] YANG X P,ZHONG G F,LIN J P,et al. Pyrroloquinoline quinone biosynthesis in Escherichia coli through expression of the
Gluconobacter oxydans pqqA BCDE gene cluster[J]. Journal of Industrial Microbiology & Biotechnology,2010,37(6):575-
580.

[13] MITCHELL D M, GENNIS R B. Rapid purification of wildtype and mutant cytochrome c oxidase from Rhodobacter sphaeroides
by Ni*-NTA affinity chromatography[J]. FEBS Letters, 1995,368(1) :148-150.

[14] BRADFORD M M. A rapid and sensitive method for the quantitation of microgram quantities of protein utilizing the principle of
protein-dye binding[J]. Analytical Biochemistry, 1976,72(1):248-254.

RS EHRAZIL 2017 FE 36 EE 2



RESEARCH ART'CLE XIA Yu,et al: Establishment and Optimization of the High-Throughput
Measurement of Pyrroloquinoline Quinone

[15] HOLSCHER T,GORISCH H. Knockout and overexpression of pyrroloquinoline quinone biosynthetic genes in Gluconobacter
oxydans 621H[J]. Journal of Bacteriology,2006,188(21):7668-7676.

[16] GEIGER O,GORISCH H. Enzymatic determination of pyrroloquinoline quinone using crude membranes from Escherichia coli
[J]. Analytical Biochemistry,1987,164(2):418-423.

[17] AMEYAMA M,NONOBE M,SHINAGAWA E,et al. Method of enzymatic determination of pyrroloquinoline quinone [J].
Analytical Biochemistry,1985,151(2):263-267.

P ) GE = T =

SWEARFXN):2017 FERESFEYF (LB)SWUBFTERERILIR

FT )@= BE A B AR R o T AR R A TR

F4 H #1:2017-03-16 2530 H #1:2017-03-17

PRI . il X

F2 I B - [ S8 24 0 0 vt

T EAAR H 11:2017-02-20

PN e

E-MAIL:yzang@simm.ac.cn

23 i - http://screen.org.cn/2637/55168/66256.shtml

ST SN A AR S WU AE R # K815 (Young Investigators Forum ) #1355 4 & 7R (Poster Session ) , 24 1 24 ) fifi
& K7 24 e I B 557 ) 1 T A A R AL — A AT 2 R S BT o U 1 [ BT 1

SWERFX):E 21 BERTES FEYERRSW

WA FR(FESL): The 21st Annual International Conference on Research in Computational Molecular Biology

s 2R A B AR A K g T A s A A SRR R S A TR

s H 1. 2017-05-03 Z5 0 H #1.2017-05-07

PRSI AR AT EOX U

FIp A AU R

22U ¥l ; hitp://groups.csail.mit.edu/ch/recomb2017/

W 541 . RECOMB 2017 is the 21st in a series of well—established scientific conferences bridging the areas of
computational, mathematical, statistical and biological sciences. The conference features keynote talks by preeminent scientists
in life sciences, proceeding presentations of peer—reviewed research papers in computational biology, and poster sessions on
the latest research progress.

The conference series aims at attracting research contributions in all areas of computational molecular biology, including
but not limited to: molecular sequence analysis; recognition of genes and regulatory elements; molecular evolution; protein
structure; structural genomics; analysis of gene expression; biological networks; sequencing and genotyping technologies; drug
design; probabilistic and combinatorial algorithms; systems biology; computational proteomics; structural and functional
genomics; information systems for computational biology and imaging.

The origins of the conference are in the mathematical and computational side of the field, and there remains a certain
focus on computational advances. However, effective applications of computational techniques to achieve biological innovation

remain a central aspect of the conference.
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