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.U FERRARN R R ERME T EF TR, 7T AR R ES 09 B R R4 R 0 T A T

K BER - B OGP M TS R AN s B R BB

HESHES Q8.2 XHKAREE A

1 R HOA K R R B B R AL AR AE S RS, B A YR BB B AR S SRS e, 2
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B Bk 08 A7 » SR A TR A TA TP T BB R 370 S 8 A ) 25 B8 3T F 401 25 A B30 SR Rl DA IR W 5 S D B
BRI R A ARG RIFRIER.

1 MRERE

1.1 HmEE :

BT 2014 £ 7 ARARWBGERBE R QRO MXEQBBAZ WL, REFTRA N 5 AR
REvk. B MR S b AL B 9 N 34°56'51. 937, E 114°36°04. 44”7, H 79 m. NI R MBI B R N 34°57
14.26”,E 114°3547. 76", H 82 m. REN L BRI ERAXLE B HED, TIKEHEZRE, kH ¢ CRF
A.
1.2 ¥xE
1.2.1 6}%&%3‘%‘5

18 3384 (g/L): birchwood xylan 0.3, (NH,),S0, 2.0, KH,PO, 0.2, Agar 20. 0;

28 BEHE (g/L); birchwood xylan 0. 3, peptone 1.0, Yeast extract 1. 0, NaCl 0. 5, Agar 20. 0;

35 MB#¥#EE (g/L): NH,Cl 1.0, K, HPO, - 3H,0 0.3, KH;PO, 0.3, Mg;Cl « 6H,0 0.5, NaCl
2.0, KCl 0.2, CaCl; 0. 05, Trace salt solution 9. 0 mL, Cysteine + HCl 0. 5, Yeast extract 1. 0, Tryphone
2.0, Sol starch 10. 0, NaHCO; 0. 2, Agar 20. 0; ‘

48 BRBMEVERE (g/L)P; Humic acid 1. 0, Na, HPO, 0.5, KCl 1. 7, MgS0; 0. 05, FeSO,
0.01, CaCOj; 0. 02, Multivitamin 0. 02, Trace salt solution 1. 0 mL, Agar 20. 0;

58 CI-Na-HCO; B35 % (g/L): NaCl 0.6, NaHCO; 0. 2, MgSO, 0.01, KCl 0.1, H;BO; 0. 05,

NaF 0. 05, Yeast extract 1. 0, Tryphone 1. 0, Trace salt solution 1. 0 mL, Agar 20.0; ,

65 1/3 BERIEHRE (g/L): Sucrose 10. 0, NaNO; 0. 67, K,HPO, 0. 33, MgSO, « 7H;0 0. 17, KCl
0.17, FeSO, 0.003, Trace salt solution 1. 0 mL;Agar 20.0;

75 GTY By (g/L)M) . Peptone 0.5, Yeast extract 0. 2, CaCO; 1. 0, Glucose 1. 0, Agar 20. 0;

85 1/3BEEFHFE (g/L): Sol starch 6.67, KNO;, 0.33, K,HPO, 0.17, MgSO, + 7H,0 0. 17,
NaCl 0. 17, FeSQ, 0. 003, Agar 20.0;

95 gt B PYG ¥ & (g/L): Tryphone 3. 33, Soy peptone 1. 67, Hydrolyzed milk protein 1. 67, Glu-
cose 3. 33, Trace salt solution 1. 0 mL, L-cysteine 0. 17, Multivitamin 0. 02, Agar 20.0;
1.2.2 difkigsni

T5 B33 (g/L) : Glucose 1. 0, Lotus root starch 1. 0, T'ryphone 0.5, Yeast extract 2. 0, CaCO, 1.0,
Agar 20.0;

38% Br3E 3 ; Yeast extract 4. 0, Malt extract powder 3.3, Glucose 4.0, Trace salt solution 1.0 mL,
Multivitamin 0. 02, Agar 20.0; ‘ '

Trace salt solution (g/L): FeSO, « 7TH,; 0 0.1, MnCl, « 4H,0 0.1, ZnSO, « 7TH,0 0. 1;

Pl EEFREpHBER 7. 2~7. 4 £4,1X10° Pa KH 30 min.
1.3 HBXBAE
1.3.1 BRuHE

FREL 2 g H8f T MAER BT A 18 mL BE /KM EE BB 150 mL =AM ,37 C.180 r/min §z
% 1~2 h, # BB A B TR
1.3.2 WHAESHERE

RABBIREAE. SRR IS0 JLBBZ I HHEAEBRYSIBRATAEREREL, F28C
EREFRAPBEER T~10 d GHRBUESE RN BREEEMN T T5 M 38" FRL L, 4k s KEKRL
FRBREEFY A B ARE @ CORME 300 HiMMERE (—80 C)2 M X#HITHME.
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1.4 EE4 DNARIREK 165 rRNA EE RS L g

HEH DNA f12 B S 18 Chelex 3%V . PCR S| YR I SRR EE A5 9. Em 514 PA.5'-CA-
GAGTTTGATCCTGGCT-3'; R M 5| 4 PB.5-AGGAGGTGATCCAGCCGCA-3'. PCR K i {& % : 2xTaq
MasterMix 10.0 uL,PA 1.0 uL,PB 1.0 pL,D. D. Water 7. 5yL, DNA Template 0.5 uL. ¥ 3 &4 4.
94 CHIZAE M 5 min; 94 CAFt: 40 5,55 CiB K 40 5,72 CEEMF 1 min 30 s, 3k 32 MG ;72 CHE{H 10 min.
PCR =Y A LB RBEREASARLAAHATERNNT, HFRERT ZEEESH. WFREBERA NC-
BI-Blast #2 FF #l EzTaxon server 2. 1M HEAT Ho X, Xt T80 45 4 Wi 24 357 4 285 B T0 B B ok, X ™ 188 14 o 9 4 o
TREEW, EERLE, RRREW AR L8 A TAY TREA RARETNT, B85 #1795 & & a9 17.
A ] 9B P 5 85 B M B MR A 9 2 He x4, AT CLUSTAL X #5409 #8497 B %t 5% F MEGA 6. 0(Molecular
evolutionary genetics analysis) 84 43 4B 3% & (Neighbor-Joining method)! ##2 & F 16S rRNA £ H ¥
P R G, BEEHAER B 1000 3R
1.5 ZHEMESH
1L.5.1 FRIBECST BREVEBEIT 0T

SEX 16S rRNA HE F 5 M I < 97% 1B 7 K F M 4 2 8 5. BERTATERELR

Shannon-Wienner ZREtE 5% . H =— > ) P.ln P;;
i=1

Simpson #9# SREHEHEH D — 1— ) PIn P

Margalef 7R B BEAE B du — S

Shannon #7F 51 BEFE I E — o
K, P, HEFR MEIELTAEF BB P, = n/Nn, 25 FEEBREGN B ITAE BB B,
S ABEPFAYFEE.
1.5.2 SZIARBRESBEIINAHESHENE

G AREFRESEIHAENHRSHE.
1.6 ARBIEERFMITM

FEAREBERBERARNMRARAE. FAENERENIISHIRY SR ISP 4 R EHREF,
28 CEIBHEFR 7dE.HA 0.5% RIRALEREEREREZRE, o0 30~60 min 5, HHEPEER MA
1 mol/L NaCIEW M 30 min. MR CREFRERMBHRBELER TR EVESHEEREM HE.

B R ISP 4 #53& (g/L): birchwood xylan 10 g, K, HPO,1 g, MgSO, 1 g, NaCl 1 g, (NH4),SO,
2 g, CaCO;1 g, Trace salt solution 1. 0 mL, Agar 15.0 g, pH 7. 0~7. 2.

2 & R

2.1 Ep B4

MIBEELS BE KD R0 ESE, BANARYCRER & P2 B8 119 PREEE I Y% B 93 R A
MWW, HIEMS| Y PA WE 16S rRNA EHGTBF 5] REEE B 550 bp EAFINATRRELE L
BEME AT BT X B 93 BREG MR #EAT 16S rRNA ZEFH P 3 A BLEE 4, S5 R R BT X 93 AR
HO0HT 4 41— 80 425 B4 50 (Actinobacteria, Bacteroidetes, Firmicutes, Proteobacteria) f§ 18 4~} ( Mi-
crobacteriaceae, Streptomycetaceae, Flavobacteriaceae, Chitinophagaceae, Bacillaceae, Paenibacillaceae, Pl-
anococcaceae, Sporolactobacillaceae, Erythrobacteraceae, Rhizobiaceae, Rhodobacteraceae, Comamonadace-
ae, Lautropia_ f, Neisseriaceae, Zoogloea- f, Moraxellaceae, Pseudomonadaceae, Xanthomonadaceae) . 21 4~
/B (Microbacterium, Streptomyces, Chryseobacterium, Flavihumibacter, Bacillus, Paenibacillus, Brevi-

bacillus,Lysinibacillus,Fictibacillus, Porphyrobacter,Ciceribacter , Rhizobium ,Gemmobacter , Comamonas,



136 TaFEXFEFZROARFAFR 2016

Limnobacter,Vogesella , Thauera,Acinetobacter , Azotobacter , Pseudomonas, Luteimonas) (] 1a). A
[ '] (Proteobacteria) (R HIHE 73 BT 12 R R RER 41 BRI, 5 2 WF Y 44 %0, HUORJEBE R ] (Fir-
micutes) , 7+ B E] 5 BB 37 BRI, HEWIFHY 40%. DB T RERE T RBATFE T, 4850 5 2
Y 13. 0% A1 3. 0% ([ 1b).

m Microbacterium

® Streptomyces

®w Chryseobacterium
® ['lavihumibacter
® Bacillus

11
1
2 v .
® Paenibacillus
® Brevibacillus
k> ® | ysinibacillus
® Fictibacillus
8 Porphyrobacter

w Ciceribacter

1 8

w Rhizobium
% Gemmobac ter

® Comamonas
Limnobacter

= Vogesel la
Thauera

® Acinetobacter
Azotobacter
Pseudomonas

111

® Actinobacteria

_

m Bacteroidetes

wFirmicutes

m Proteobacteria

Luteimonas

Pl Lo Bcdn] M Tl o] 1% 7 20 41 i ) £ 5 A1 P Tb iin] At iy P % 40 0 £ S ) £ 3 A1

2.2 YMESHEENELSHEY

1% 16S rRNA &[] 5 MR F 97 % ARV T 18— PRt 93 44 B B4k a7 LA 49 A9 Fh (&
la). Bk 36 $k-5 4 UK R A AL TR AG 16S rRNA JE K 51 AT B0 R 100 % LASM B0 4% 57 B 4r 85 1 bk 15 45 4%
KB SR B BR 0 7 B0 AR B TE 95. 75%0~99. 82% Z ] I KA bk S A G R B L R B YIIYH
K IURY Bk 2 A AETEBE R 15 25 5. (A5 48 A . bk CFH D32 5 H R %0 % 1 06 2 5 5 41) 1y st 780 1 bk
9 16S rRNA J& [N J5 51 £7 £E & 3K 925 5% , 1] BE 0 37 189 43 26 % 9C (Potential new taxa). ¥b— 4 & HE e AL P45
IRAFIL 16S rRNA [ 42551 (Genbank %515 . KT892946) . Ik 2 R G kAL E (LI 2). 45 5 e W], 1 bk
CFH D32 fJ 16S rRNA %[ﬂiﬁI"—ﬁ]?})ﬁ‘ﬁ%%ﬂ@ﬁﬁ!%%(Flavihumibavcter cheonanensis WS16") 2% S 45 K, #H
ABER 97.19% , HAE RG Ak b T s 7 5910 43 32 (Bl 2) o 4% A 7T REAC 3 Flavihumibacter J& 1 — 4 5 .
P TR R 5 20 B4 23 AL T A A A B A A AR A TR DA 5 R G R B D 1 TR AR A 2 R 4 i LA
i E .
2.3 FAEFARSHEN

I DX 43 B B R] BE 3R 41 B Shannon-Wienner ZFEPEFS 80 H=3. 66; Simpson 5% D=0. 97 ; Margalef
Yo b B BEE L du = 10. 59 ; Shannon PR35 5] BEFEE E=0. 94. AR 5 B9 7 A 18 BORN 3% 2R 46 B0 %
L Rr7s. N 1 AT, SRAE s 75 0 8 19 W] 55 35 40 18 2 R R4 808 T R AR A5 X %€,

F1 FAIHAEFAESHFEELY

S == Shannon-Wienner £ ¥4 38 % HD Simpson 5 (D)
A 3.45 0. 96
X1 %€ 2.87 0.93

2.4 FAASEBRERBUTIERAESHMLR

M 3 TELA L, BA 5 B Cl-Na-HCO, %8 9 5640 BRI B 25 L o 2040 75 B BUI0 2496 5 T 4 56 A R
CHV)BEFe 361 8 5 1/3 85 FCHE 76 36 100 BOBORBE A, 40 51 55 S B BR B 226 R0 326, S RERESRE .5 S 71 6
S4B SIS B E] 10 AR .0 B 8 B RIS B R E] O A 8 AR 4B RURBAT 11 4 5 8 Bk
Fe 30 R4 BB E) 2 AR 3 AR LA B AR B
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2.6 BRI R YEERE MITM

T 43 B A5 B Y 93 MR R T AR HE AT AR SROME I I 1 O 2 o LA R RO T M B B AR AL 11 Bk o O 08 T PR Y
11.82%. H A E B 1H 4 ¥k, FHIAF T 3 Bk, Ciceribacter 1 ¥R EFTE 1 bk BRPHE 1 B ARBH 18R, LR
2. 7 K OV 15 1 1 TR Pk v B 2 TR T o 4 B BB KL O 36. 36 06, FLIK S ZEHUAT I, BT o 1 LE 9 R 27. 2706,
Ciceribacter ZEFF T B B J T ARIBT 149 BT ok BT L1348 9. 09 06, BT oy LA 8200

99 Terrimonas ferruginea DSM 30193" (AUDS01000006)
Terrimonas aquatica RIB1-6" (FI347757)

Terrimonas rubra M-8" (JF803808)

Terrimonas arctica R9-86" (KJ631121)

Terrimonas lutea DY" (AB192292)

Terrimonas pekingensis QHT (JF834159)

Ferruginibacter lapsinanis HU1-HG42" (FJ177532)
Flavitalea populi HY-50R" (HM130561)

99

50 Sediminibacterium ginsengisoli DCY13" (EF067860)
— CFH D32 (KT892946)
70 100 Flavihumibacter petaseus T41" (EU854577)
TO‘E Flavihumibacter cheonanensis WS16" (KF309176)
91 Flavihumibacter solisilvae 3-3" (KC569790)
L Parasegetibacter luojiensis RHYL-37" (EU877263)
Filimonas lacunae YT21" (AB362776)

Niastella yeongjuensis GR20-13" (DQ244076)
Chitinophaga jiangningensis IN53" (KF150362)

e =z o |
0.01

VE 23 30 ERBCTHRAE T AR HERE S B 10007 B9 4448 (Bootstrap valus), ElH 7R #4150 % #;
b R TR BEL00 A IR AEAT 23 1A PR 7.

(2 FRAL s o S YRR B I R R T

25 Luteimonas
m Pseudomonas
Azotobacter

m Acinetobacter
w Thauera
m Vogesella

20

w Limnobacter

m Comamonas

m Gemmobacter

® Rhizobium

m Ciceribacter

W Porphyrobacter
W Fictibacillus
B Lysinibacillus
W Brevibacillus
B Paenibacillus
™ Bacillus

B Flavihumibacter
® Chryseobacterium
1 2 3 4 5 6 7 8 9 B Streptomyces

W \[icrobacterium

10

P8 AN[R) 73 TR0 R AR BRA 0 R 15 IR 40 1 2 R LL AR

RIS o A

Y TV 7 T S T Tt O 9 L A St T L e R R SR A A B AR X
AESIARR 14.1 CL7 A FHA0R 27. 8 CAEHREM R 604 mm"™ . Y X RALRA 68 B 273 J& 745 Fb,
BERZKEMB B LY. PR A 156 Fh5 12 Ff 2.0 FRTT 32 R R E. B F B i A
Y ZREEATUE IR L T R R B IR. A SCR A5 IR 5 16S rRNA JE P3| RS R B /I 4s & 17k
X B TR 5 Y T R AN O R 2 R R LR OR R R S R TT TR IR AT RE R T AN
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93 BRARBIEBARIFE T 4 M1 18 B 21 AR, WA 49 MR, EXB A A HBNER S HRARERT
(RBRBUNAERRERMERZ K 16S rRNA BEFIEE—E W 2R, P CFH D32 @tk N EEN

%?5}33$E(Potentlal new taxa). XL RE R T HEWKEBHERPFERNEENHAE SN,
*2 ABEBEEMEER

BR#RS B AR L A ABHA SRERE BYUBSEEELLME
CFH D10  Bacillus aerophilus 28KT(AJ831844) pUE: 3 75 3.8
CFH D63  Bacillus altitudinis 41KF2bT (AS]C01000029) Pk 2% 4.5
CFH D79  Bacillus stratosphericus 41KF2aT (AJ831841) HlY 95 6.4
CFH D21 Ciceribacter lividus MSSRFBL1T (JQ230000) H I 15 1.83
CFH D71 Porphyrobacter donghaensis SW-132T (AY559428) pAE 3 55 6.4
CFH D116 Pseudomonas guinea M8T(AM491810) pIE 3 55 2.9
CFH D86 Rhizobium selenitireducens ATCC BAA-1503T (JAEG01000027) PR 9= 3.0
CPH Dioz Streptomyces cinereoruber subsp. Ciner"eoruber NBRC 127567 - 55 31
(AB184121)
CFH D14  Streptomyces lienomycini LMG 20091T (AJ781353) H I 5% 5
CFH D41 = Streptomyces narbonensis NBRC 128017 (AB184157) HH 5 3
CFH D9  Streptomyces zaomyceticus NBRC 13348T (AB184346) -pA: 75 2.1

AFRET 16S rRNA BEFEFRAR BTN KA ZRTMBGER S L EP A ERBREY P ERE TN E
TR, L 41 R, 5 O3 AN RRIRBEHRE 4% XESE R WHRFEVESTSREEY
BB RS &+ B SR, A7 (78. 6 %) RIERE ], EAETI ENE/REE FEH L+
i%ﬂlﬂém‘mﬂé =R B REMERF ST & B, A5 TS B O A S B BE. Ahn 25U ¥E 38 Hb DT AR 4 o ) 40 A VR AT B

FORAKE ONMAEMERETEEHA.

BETEBR, REATEPHEREEN 3. 45. B TREAXEN 2.87, W H R ST ERAE
ZREVEBR, P LB . 007 SR AT BE N SR A M B R BR . SRR AUE e QR OO A TRIE QB
WG ANBFRL , FESHEYRRFEEM LS XMIBENERESTEMEAES T EFENREYR
W ARREA T IERAEN S BERER T RS WRHENE K. EANRBEY R EER Yeast extract,
AR BN BERE. USBIAELHYH. LREREZWL 58 Cl-Na-HCO, BIFFESBRREKI,
bR R 24%;T 4 SEERBRMAVEREMS S 1/3 BKEREN S ERREE, 4545 SHEER
B 2% F 3%, JREETTRER 5 B Cl-Na-HCO, BIAHABERBY BEAKSETFTYREES HHAEMAE
K, MBERSENRERAEEARNEEAN TERAREGIEFAENSE. XRERMNUEEASBEERE
Ko BT HE R T B L HE. ,

ASZIY M 93 BRARFE B AR 1k ) LA R BB RIS SO B R 3L 11 Bk, 78 40 YRR R T B0 ok R O 3 K
Hoeh, GEETH A F AT BT o5 IO LUK, 4 Bl i S PR B AR N 36. 36200 27. 270 BB ER S B HRZ L
HAlE 3. 0~6. 4. EBHEN A ZEBE A REENBEENRHZ—, BRES KRR EEEKRN
P BEEY P AR RARAI . AN FARERNRROEH R IR S, RS
OB ARREEEEHEYHNFEES BT ETFMHNSR P IRE —hR B KRBk B659, BE
F1%525.3 U+ mL™', 2%5EN Bacillus JB. BT ¥EMMHRERM, FETXNHSEMFRTHHAITEEE
I, WA EART R BB,

BB Y 16S IRNA 2 H A/ 1500 bp, B EBREBHWHAUEER . EATEREMRERET 4T,
FER R RBTHRD. RTTHEETRWEA,16S rRNA EEZE N K EERREBESERRTES
BARABEREYHRAREXLRT ERMEDY. AGED 16S (RNA ZERFH S T B BB REER
435 CFH D30,CFH D96,CFH D52 BBtk SH RS A B X R B VM E 540 Fh i 3854 5 bk 59 A8 LR 5/
F 8% HEHEB Y EZ FBE 16S r(RNA ZF 2 KFFIHHEMERT 8%, RERTFW L RIB R SL
4337, MBI 00 R AT RE R M I B Bk B9 16S rRNA 3 [ iy I P 45 52 #E47 Ho vt B, 36 R 49 550 bp W
FBRARAHFE T HWOERNFHER, SBRENERIF ARSI ER. Bt mREN R AEEKERT
BABER, MEEH#—$5%H 16S RNABRAFFIA N FE ANAFRITEEN I BEFRE R OEN
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R, LR IR BT OB B H B 2 A0 S A Y e R BT R
FEWMAEROAEHR, XA FRERN B EFERTRERTE  RERENTEFRAE,
SRR HBCER AT £ F R MED R, v R B A S S YR R RS T RIF R EMEE.
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Multi-stage and Multi-object Optimization Model for Money
Laundering Network Path and Its Arithmetic Study

ZHANG Yan*, XUE Yaowen®

(a. School of Mathematics and Computer Science;b. School of Economic and Management,

Shanxi Normal University, Linfen 041004 ,China)

Abstract; In view of the multi-stage laundering money transfer path optimization decision problems, this paper proposes
a multi-stage dynamic path planning model with the maximized amount of money-laundering and minimized risk as the decision-
making goal on the condition of time pressure. Furthermore, this paper also puts forward an algorithm of solving the model by
using the theory of multiple dynamic programming method and the maximum flow algorithm. Finally, the feasibility of the a-
rithmetic has been proved by an example of the algorithm. This model can not only find the characteristic of money laundering
behavior from laundering money transfer path, but also discover and track money laundering trails and the entire process, con-
tributing to monitoring effectively all aspects of the money laundering process and reducing the cost of money laundering detec-
tion.

Keywords : multi-stage; multi-object; money laundering path; model; arithmetic
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Diversity and Screening of Culturable Bacteria with Xylanase in
Old Yellow River Course Wetland

MENG Xiaolin' , HUANG Jianrong', MING Hong?, GUO Qiangian', NIE Guoxing'

(1. College of Fisheries, Henan Normal University, Xinxiang 453007, China;2. Institute of Synthetic Biology,
Department of Life Science, Xinxiang Medical University, Xinxiang 453003, China)

Abstract: To investigate the diversity of soil culturable bacteria of the Old Yellow River Course wetland and exploring
their xylanase producing activity. Total 119 strains were isolated by using conventional culture-dependent method. After derep-
lication and removing the similar strains, phylogenetic analysis based on 16S rRNA gene sequences comparisons were further
performed. The results showed that the 93 isolates belong to 21 genera of 18 families in 4 phylogenetic groups. The most abun-
dant and diverse isolates was the phylum Proteobacteria(41 strains, 44%). The diversity indices of this region including Shan-
non-Wiennerindex( H') , the Simpson index(D), the Shannon evenness index(E) and the Margalef index(dMa) were 3. 66,
0. 968, 10. 589 and 0. 941 respectively,and the diversity indices of site Qinglong Lake were higher than site Liuzhai. Xylanase
screening results showed that the positive rate about 11. 82% in 93 strains. The abundant genus were Streptomyces and Bacil-
lus. This experimental results showed that there were abundant bacterial species diversity and phylogenetic diversity in the Old
Yellow River Course wetland. Meanwhile, these strains exhibited stronger activity of xylanase, which could provide the high-
quality experimental for the research and development of functional compounds,

Keywords: Old Yellow River Course wetland; culturable bacteria; phylogenetic analysis; biodiversity; xylanase
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