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REIm o A I A % PCBs | FEBR S AR iR 1R
Hh 32D T IR DU AU — S R IR R U AR
il R LI A KU 4 Tl RN IR K i R B8/ PCB AR
WA R R R AR R .t AR R IR A
RIAREETG YY), LT R RO4 X SRR F R A3
IR TR OC 2 B 2 IR B R LI R, A
DRAGIVART 5T K B, 10 5 L IR B A o v 1)
ORACIH L R R 25 A S AN AR ], Ja 565 I 28 22 S B
FARHFE R L HLX % R R I AT R X
AR FE R A T — A R0 e e 5 N, L 42
FEIH e 55 B 00 A T 2SRRI e ah, e R W
FELLERTA RO4 hAEAE Z Rl [R] T8, Hoh 2 51k
AT 2, 3- R BREBEA 1,2- XU A il & 8 MR T
it , HOPDA 7K fift i & 3 A~ TR, 3 & [m) T g Xt
Z AR AL VE IR, A NS R Y A2
WATELBRE RO4 PR BL T S E AR FE, R
T, A2 A P R A T e T v B T e 2 4 o T A
N AL

R T ARG BB I e TR 1) e s R S B
FARHPREL , nAEIBR R 7 R 45 A ) TR A 7E
SR C AR AR S ] LGy LN N K R S
KAARER A R SN O R ARSI RO4 B
WRAE LA | S BEREAN B — iR S5 F T e s
AT JEX Rk 22 R B R T 00, e T
ZIBKTA RO4 24 2 HHORAUR P R0 2
PR AR oK S8 L DR 7 3 Al R 25 1R T 1 25 S 3R A B
P, FRATTRES B 1 ARRIDC R [ T e A % W) T il
BRI AR, X Ro4 A IR 1 22 AR
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1 A %

1.1 ZHRaiEFRRIKE

1.1.1 BEERSRIR: SC50 BT AL 3K RO4 H AR 5256
ERAF

1.1.2 3EFRE.LB BRI 10 ¢ BREEAIR,S ¢ BERS
.5 ¢ NaCl, IIKEHFE 1 L, A PR35,
2.93 ¢ KH,PO,,5.87 g K,HPO,, 0.3 g MgSO, -
7H,0, 0.01 g FeSO, - 7H,0, 0.1 g NaCl, 5 g
(NH,),S0,,0.006 g NiSO, -7H,0,0. 03 g CaCl,, {#
HILETRAEW 200 pL, MK ERE1 L, R E

ERVEW . 0. 18 g Na,-Citrate - 2H,0,0. 034 ¢ FeSO, -
7H,0,0.005 g CoCl, - 6H,0, 0.005 g Na,MoO, -
2H,0,0. 004 g CuSO, -5H,0,0.002 g MnCl, -4H,0,
0.003 g ZnCl,, 0.002 g H,BO, , /K EXZE1 L,
1.1.3 FEWMH &R ERBE . LR
RO4 % 50 mL A LB Hi37%EH,30°C 200 v/ min ki
R g% BRI IR R 0D fH 4 1. 0 B ,6000 r/min
B 10 min WA AR, O30 mL B R 2% o
(20 mmol/L,pH 8.0) e 2 I, LA 5 mL RS
VTR A, R IR ACE 2 -3 he 21
1 mL BB BRI A B & A 0. 1% B & A
0. 2% HiA B 50 mL Hemb kB F2 H h 30°C 200
v/min JRG T FE , BRI FREL P RARIE IR E] 0D, 1H
A 1.0 B} ,8000 r/min &> 10 min WK, & H
1.2 2 RNA B9REUE cDNA B

B W B R A AP P 5 - 10 min, FILA
1 mL Trizol (W H H A TaKaRa /A &), & i i &
10 min; A 0.2 mL 505, B ZU4R 5 30 s A7
’Hﬁ,%{n‘%%% 3 min;4°C 12000 r/min B 15 min,
W BRI EAA L B A SRR 5
bR EERR S UCFEAKAR 9 RNA 25 15 min;
4°C 12000 r/min 25> 10 min, 3 3, H 75% 2B
V¥ RNA 7)’1%,40(] 12000 r/min &> 5 min, # F
s FIRCE T4 RNA UI3E, A 30 L RNase-free
water V% fi? RNA, H 1.0% B 5 BH %E I =L 7k F1
Nanodrop 2000 (14 H 32 [E Thermo 2\ H] ) Kl 5. RNA
SEAEPERILlEE A,

F L& RNA 3 8UMAJE RNase () DNase I %
BRIEH 41 DNA, FH 21 J 5% 5833855 & ( PrimeScript™
RT reagent Kit with gDNA Eraser, TaKaRa /A H]) 5 %,
cDNA, HU I i& ¢cDNA % # 2 wL H Nanodrop 2000
S P it VAR JEE B 2B (A/ Ao WO EUAEL) o UG 3
H ) ¢cDNA H RNase-free water % B 2 T 75 ik /&,
-20°C A
1.3 FEFANFTHF
1.3.1 EERENF 705 LRI LRIy
ME—fIE S5 IF T BE SR L1 BRI RO4, £E K 2 X550 ]
A A BF . RNA, L mRNA SR BEHT, FH S Bl 5
FEHLS %) ( random hexamers ) & %55 — 5% ¢DNA %%,
A ZE s . ANTPs . RNase H F1 DNA polymerase I
G IR 2% cDNA B, SR 5 P BISE E e vy Ok E A7
R BOR/NERE B S AT PCR &3S, @ 47 (9 7 5.
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EH HluminaHiSeqTM 2000 AT,
1.3.2 BFRANFEHES . WFE 20 5 06 JE
AL base calling 5% 16 JE 46 15 51 B4 raw data,
Xof T 50 AR I VA AR AT 5 B A A, 2SR o A
HRAICT 17 50 LA S 42 5 B4 J5 159 31 Clean reads,
iz FH % reads b X84 SOAPaligner/soap2 4 clean
reads 7351 U XTI 2 25 356 R 2L F 2 2% FE N 7 91 )5 48
THH FEXTEE IR TR R SRR TE RS A ) B P A
JIE PR R A B R LA T RE T RS S, | 14 T e PR ) 22
FRIEDW 2R R BTG 2E T RN R
B R ZE 43 HT, Gene Ontology ( GO ) Tl g 43 Hr Al
Kyoto Encyclopedia of Genes and Genomes ( KEGG)
Pathway 5T

LN Rk = a9 B ] RPKM 7% (Reads Per
Kb per Million reads) " #5330 (1) 75,
e s
W RPKM(A) WAL A (5K 6, W) € S ME— LEXS
FIFERH A 1Y reads £, N A ME— XT3 S5 5L A 1)
B reads B, L AWFED A gmfd X AU RFEEL . RPKM 72
RE T A% ke PR AR 2 S X B BE PR B 1 52
M), THAALA B (0 PR e 5K & W B4 T A [l A
it () A FE DR iR 28 5, AR S0 R e S 21 0 I 3 0
I 235 2R 43 1 80 43 RN AR R PRI R IR 55 PR
Al 5E
1.4 Q-RT-PCR &1
L4.1 SI¥MEAER:HET RO4 JE K247 51 it 5
B2t A BT 51 s 51 B ek
Primer 5. 0 it H AR ZEI NS 16S rRNA BS54
FPol, (51 Ry =K B W3R 1) , 514
i WA TAE Y HORA BRA WG i, ddH, 0 ik
FELRE 20 wmol, - 20°CHAFEH .
1.4.2  SEAFSESE PCR 43 #7 : A SL 50 it FH 5L I 2201
PCR 1A ABI 7900HT ( Applied Biosystems, Foster
City, CA) ,ASZEFr H QuantiFast SYBR Green PCR
Kit 14 F 75 QIAGEN A F], SEM %t PCR 9715 /e
AR Z AR IR GR35 AT, B R i) 3 2
ke, FUH P PCR #EATY 88 FE5 M .95C
5 min,95°C 10 s,60°C 30 s, 40 MEIF
L.4.3 BRS04 AR A B i il 2R kAT
W, A 203k B I AP EREL C, 8 (A B A
(2 CAE 5 B3R BEE 1 A I i 28 5 A 2R 40

RPKM =

Iz ¢ fEE R LA, B AAC, 50 B AP RE i 7Y
Fik 2z R, UL EBUE ¥ L B StepOne Software
v2. 2( Applied Biosystems ) 73415 H

2 HXR

2.1 Rhodococcus sp. R0O4 ¥ 520 i F 7 33 4 38
2.1.1 BEREBERRE 05 R HNF 0 ik
T3 FhERIE A R R R K1 B8R T 3
PR [ B 5 A 158 356 DX R G b o) 7 22 7 8 ik B i
(log2 Ratio=1), HHE GO IARE M IEIER M vl ¥4
B AL I0 F BY 15 B Y Unigene 43 4 40 i 4H 43
(cellular component) .43 Z fig ( molecular function )
A= Wp271d 72 (biological process) = KIEH, B —K
AT 53 A 103 3, AT GO Thag o2k 5 kA
FIRZ GG 15 DA 280 2= 2 A i/ oy
SCHY2E SRR A7 B T 3RATTO S R ) B AR SR ik
BERCHEAT WA AT L AR A 4 0 A 1), FR AT
R GO 25t 19 70 2R A5 BT 45 & A S B b o8 s 20k
TR H T B A 22 5 SRR L N E AT T R (1K
2)  TERT R S A A S FRATTRE 08 AR A 3t —
A ik PR B — S R O3 T A A DG PR 1Y) B iR 3R
KAF-

(1) Bra AL 2 1 22 5 3R 38 . AEWF 58 vh R B
PR 5 A 11 3 AR Sl R B R R T R sk R R
ik, AR Bk 193 £ 76 A%, X A I AR
LA 22 5 X HLAAR S AR I 8 ) i 240 4R
PRBEAE SRk I ML R 7 18 A7 A 5 ) e
PR A H R (ROS) LR A A Hi & (RNS) 2ot
Z 2, PR A AL FR G852 40T 20 i 7 A 2
FPEEPEAE T A BIRAS o 2 4801k U RE S W 1 BR
TR A Y B AL & (H,0,) Flad E e, B IR &
AT — 207 A A AP B T iR A 2 ) i, TS —
i EA A AL G W A AL B (SOD) RE %
10 3 S SN A A R AR W A Sl RN I R A
SLRAEVIERNIER AR EEY RS T
SRR UIHAEB IR F I RIE 9.4 A% T AE 521
P2t PCR L2553 /s H A Bomi ik 32. 9 fi%
DL S5 R UL AR 2R B AR F R 2D BR B AR N ™ AR
T Z ) ROS HI RNS, Efd S 1L £ 48 Fot A1k 5
G M ,1F5 SPU RIS = AR K AT 1 S AL 4
4T AL B TE I RE .



854 Xiuqing Yang et al. /Acta Microbiologica Sinica(2015)55(7)

% 1. RT-PCR BTE3|#
Table 1. Primers in RT-PCR

ORF Primer Sequence (5'—3") Amplicon length/bp Direction

16S rRNA CACACTGGGACTGAGACACG 205 forward
TCTCCCACTACCGTCACTTG reverse

5227 ACATCGACGATGGCTTCC 207 forward
TCAGGACGACGGTGACAT reverse

5808 CTCCACTGGCAGAGATCATG 218 forward
CCGTCCGTTGAGGATGTAAT reverse

9073 GGTGAAGAAGTTGCAGGAT 223 forward
TTGTGGAACAGTTCGGAAT reverse

5811 GAACTGTGCGGTGAAGTC 196 forward
CGAACCAGGCTGTCTGAT reverse

7658 ATGCTCCGAATGTTGTG 211 forward
CGCTTCCGAGATGAACT reverse

5806 CGAGTGGTACGAGATCAC 187 forward
AACGGACCTTGTTGTAGC reverse

9025 CCAGACCATCGAGCATTC 221 forward
AGGCGTAATTGGACAGGAC reverse

9076 ATGTTTCGTCACACAGACC 203 forward
TCAGGGAGTCTCGGGGTCG reverse

7204 CGGTGAAGGTCGTGTGAT 190 forward
CGTGCGGTAGTGGATCTT reverse

7671 GGCGATTACAACCGACAT 187 forward
ACCGAACATCATTGACCAT reverse

7661 CGCTCGTTCTGCTCCAC 183 forward
CGCTCGTTCTGCTCCAC reverse

7668 ATGGCTTCGGATTCAAG 205 forward
CATACACAGGTCGTAG reverse

0737 CGAGGACTGGCAGCACAT 191 forward
ATGGCGGTGTCGGTGGAAC reverse

7333 CCGATCCCGAATCCGTGG 207 forward
GGTGAGCCCGAAATGG reverse

7334 ATCGGTGGACGAGGAAC 190 forward
ATGGGGAACGGGGACG reverse

7335 AGGACCTGGACTGGCTGG 210 forward
CGAACGCCTTGACCCCCC reverse

7336 GCAGCCCTACGGGGGTGGAG 216 forward
GCCTTGCTCGTCAACCAC reverse

7337 CCCTCACACATCTGAAG 175 forward
GAGCAGATCACCGTCCAG reverse

7338 CGGAAGGGGTGGGCAATC 186 forward
GACGGCACCGAATCTCAG reverse

7339 GTCTGCTGACCTCCCTGC 178 forward
GCCTCGTCCTTCTCCTCGG reverse

7340 TACAGCCACTACGCCACC 204 forward
ACGCCTGGAGGGAGACGG reverse

8438 GTCGGGACTCGCCACGTCGAATC 211 forward
CGCCGCCGTGGAGGTGCTCGAC reverse

7432 ATGCCGATCTACCGCTTC 174 Forward

GCTTGTTGCCGTTGATGAT Reverse

7669 CGGGTTCTTTCGGTTGC 207 Forward

TGGGAGGGTCCACATCT Reverse

7666 CGTGGTAGGGGCACTTGAAG 199 Forward

CCAATACCTGGCTGTTTCTC Reverse

7440 AGTTCGGGCAGCCTCTG 216 Forward

AGTTCTCCTGTGCGGTGG Reverse

7441 GACCTGCTCATCAAGATC 207 Forward
GGACCTTCTCGTTGTACTC Reverse

7443 GAACGAGACCACGCAGAT 188 Forward
TGCAGCCCGAACAGAT Reverse

7393 GCCCTCATCAGTCAACG 214 Forward
GAACGGCAGGACCATCT Reverse

3770 AGTCCAGCAACGAGACCAAG 221 Forward

GTTCGGATACAGGCACAGG Reverse
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Figure 2. Differential expression of Rhodococcus sp. RO4 under the condition of glucose and biphenyl as carbon source.



856

Xiuqing Yang et al. /Acta Microbiologica Sinica(2015)55(7)

AN G R BB OmpR FERL 513t 11 4>, Higy
NarL Z 5L 5 4, LuxR 1 CitB HEERLHI % 1 1,
Bt 2 ARFRATT— W I 21 39 A4S WU 43 JH T R g
(4 S WL B 1, 5 B R 1 A SR A — B, 7
9 AN FIREEN Fh 5N Narl ZHER G (7 4) |, T AE
30 AN TR S 2 R OmpR F% 85 (10 1)
1 Narl, ZER G (14 1)

(4) RIS & 85 0 22 5 380k OB AR 2 4
Mirh & ERZ, W AR RN RNA-REAE Sk
— BB T RIT N B B A LA i
MR oAk A i A R IR K B IRE R AR A
KRR AR T 2 5 E AR A R
[FIREELAT )1z RAZ B AR S DB, anh 57 T A% B iR 4
RHEVE L 55 mRNA B 4000 09 1658 o1k
FIPHT AR FEAR gT T AT A B, 58 2
M LR OR R B TR N BRI R A R )
TR IEFR DHER 25 MR EAE ST
FME R KW 3 85 (133 R 8 Rk 50T %5, 131 Al
128 T HFIAEEAR 55 =ik 832 il 549 , BZHHIA /N
WHEH S14 i 26 £, /MNP FEE H S18 A S20 1
TIHFRIRECT A%, Denef %7 XA 7E KB LB400 7F
IR R 7T 4 PR 2 A0 P 2% ) A vl e A
BRI R R,

) REEAMERRL . RBEEARLAT
WA TR Ig ER  TAT T Y — 2 AT A 2 P R Y R
H, H I fe 2 K AR AR W R A VE ) LR UE L
PAF AT RS AR L B Y AN R
PRgE 100 ARSI A AR N LT BR A RO4 ) FE IR 4
PRI T &R 8 AN RRE L B R, & N
AR RAECOR ) AR B R A R R GA,
5% % WA e gupA | gupF | gupG . gup] . gupK . guplL
gup0 . gupS TEAR 405 8 9 £5 9. 8 £i5.15. 2 £i% .
11,4452, 1 /% 3.1 f% 13,5 4% H13. 9 f%, [FIRETESS
Ao g A5 A i AR 1 1 R Ak BRI s 1Y
AR FE PP 25 R o, (LA BRI AY B R
Koy 9 J2 13.4 15,4 .22.5 .7 8.7 3.8 17 .4 FlI
13. 1), BT —MAEAE T 17 05 0 2 A b
IR A R A R DL B AE T 2R v 0 2 I
fIE, FRATIHEI LT 3R TR i) 5% B 1 i PR TR R AR
KIS A AR TR RUK R R R AR AT
SR LKA —Fh - SRR W) AN T A R
PASRAERE Iy, HHAE DU (IR ) BRI v g e R a5 1

WSS A A AR A A= 3T g

2.1.2 Q-RT-PCR 3L 45 R . & X % st 4l M )y 45
S FRATTEI T HB 4 HE R R AT 52 B 9 1 B PCR 5K
65, X0 PR AL HR IR 1 T e R R AR
WAHOCHEER R G A | 5 SR A
Kbt S Ak B AR R A A B TR | 5 4 A 24
AN FisZ B FASEPR LA S At — 6 S Ak i il 5L ]
GAE SR A5 R SR UL P 4 AR — B (L&
2) (A ERAEE 22 TR, 1 SOD FE PR e 7
IS 9.4 £, 7F Q-RT-PCR 2256+ 1 32.9
7 s — B i 04 2 A SO AR T ) 465 SR RN 2 O
PCR 1) LA & 187. 4 1 112. 9 —Fhi%
JAE TG P A R (7RI 45 NG E 2 PCR B LR
IMERUT IR 4.3 F120. 5 1 —FP HAT LRSS A i
ARG PEI 7RG SR Iy b _E 6. 14 £%, Q-RT-
PCR 4550 il 7R A FEOR Th R 2 1.3 £%
2.2 4IBKE RO4 ZEARRRRIE &4 TECAE RS X
2.2.1 TFREBFERGEHEFEZPBEERIGE
EHE R RIE  LLERE RO4 BERS A Wi e I %2
FhO5 WAL G, T RE R 2 P 22 SR B iE L Bk
FEACIHE B S BLXT PCBs 1 A A , 96 8 AR5 3 % M
FHOCHE PR UL ] 3, 3 2R AR a2 A% v %) B0 280U 4 it
XTI Sk i 8 S AR AR I 55— 25 DR Tk
R 2, 3- KU AR T 1 i Ak AU AR R T L S ) R PR R
R N 22 GRMR R 0 B i A 1, 36 2R XU AR il
( BphA) FH K /N7 JE RNk AU R 11 BBk A B ik
Jir T O 43 A B, X Y FR 3 B bphA1bphA2bphA3
bphA4 VU AHARIE R s )| S 4Ll e 25 SR R
SRR AR IR R 77 AH EU , R BUN S 3 Y A~ 3
IR 25 T LR A B AR — B LR RIA R
I3N 4.32 4.46 4.61 F14.90) . 1Lk, 5 bphA
Flal— KL R Y 2, 3- T A T R R A
(bphB) .2 ,3-— %% F I 2K XUIN 48 B ( bphC2) L K
HOPDA 7K i fili ( bphD1) |98 3k 343 51 2k 3. 48
3.92 f14.79, BOE Flifis s kRl h ey 2-%2
2,408 s (S AR AE Y ) Tl At — R B Y
YEFHRE S A DS ERIR A 8 VB IR X — &
B it A7 T[] — JRE DR A v, JE v 2 4 - PR 0 R 7K
Bl (bphE ) UL S CFEW S (bphG) IR 253 5
ik 6.06 F1 5.40, 1 4-58 Fe2-5A% 1R R 5 4 il
(bphF) FFRIRFMFEE 417 (K4),
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% 2. Rhodococcus sp. R04 TEE B EMBREAKRBEEG THHERNERRKRIE

Table 2. Differential expression of Rhodococcus sp. R04 under the condition of glucose and biphenyl as carbon source

Gene 1D Gene Gene G-RPKM BP-RPKM Expression ratio( BP/G)
name product Sequencing RT-PCR
results Results
RHOGL005227 Hypothetical protein 93.93 1526. 56 4.02 4.19 +0.09
RHOGLO05808 Acyl-CoA dehydrogenase 27.56 1122. 44 5.35 4.93 £0. 11
RHOGL0O07204 Cu/Zn superoxide dismutase 44.43 416. 67 3.23 5.04 £0. 17
RHOGL009025 Hypothetical protein 45. 80 427.35 3.22 2.58 £0.07
RHOGLO07658 Integrase catalytic region 178.43 4902. 62 4.78 5.57£0.12
RHOGL005806 MaoC protein 30. 46 535.45 4.14 5.87 +0.15
RHOGLO08438 JfisZ Cell division protein FtsZ 970. 86 569. 07 -0.77 -1.85+0.06
RHOGL0O09076 Mn-containing catalase 2.11 394. 10 7.55 6.82 +0. 14
RHOGL0O07671 IS110 family transposase 10.29 43.96 2.09 4.36 £0. 05
RHOGLO07661 bphD 2-hydroxy-6-oxo-6-phenylhexa-2 ,4-dionoate 372. 10 10278. 21 4.79 5.48 £0.09
hydrolase
RHOGL007668 bphC 2 ,3-dihydroxybiphenyl dioxygenase 1524.75 23090. 07 3.92 3.12+0.17
RHOGLO07669 bphB 2 ,3-dihydroxy-2 ,3-dihydrophenyl propionate 2822.40 31599. 88 3.48 2.45 +0. 14
dehydrogenase
RHOGLO07666 bphAl Large terminal subunit of 1371. 55 27358.90 4.32 4.96 £0. 12
phenylpropionatedioxygenase
RHOGL007440 bphE 2-keto4-pentenoate hydratas 5.62 374.01 6. 06 6.26 £0. 17
RHOGL007441 bphG acetaldehyde dehydrogenase 11.99 505. 20 5.40 4.93 £0.12
RHOGLO07443 bphF 4-hydroxy-2-ketovalerate aldolase 88. 64 370. 56 2.06 1.77 £0.08
RHOGL007393 4-hydroxybenzoate-3 -monooxygenase 8.41 150.22 4.16 4.74 £0. 12
RHOGL003770 benAl  Benzoate 1,2-dioxygenase alpha subunit 310. 88 6379.71 4.34 3.59 £0. 06
RHOGL0O00737 DHB dehydrogenase 32. 84 59. 10 0.85 1.79 £0. 09
RHOGL007333 gupK Gas vesicle synthesis protein 102. 34 218.37 1.09 3.12 +0.08
RHOGLO07334 gupS Gas vesicle protein 34.97 135.91 1. 96 3.71 £0.24
RHOGL007335 gupL Gas vesicle protein 62.02 191. 09 1.62 1.93 £0.24
RHOGL007336 gup] Gas vesicle protein 26.43 300. 56 3.51 2.81+0.23
RHOGL007337 gup0 Gas vesicle synthesis protein 57.58 777. 14 3.75 4.12 £0.19
RHOGLO07338 gupF Gas vesicle synthesis protein 88. 09 860. 59 3.29 3.94 £0.22
RHOGL007339 aupG Gas vesicle synthesis protein 40. 84 621.77 3.93 4.49 £0.17
RHOGL007340 gupA Gas vesicle synthesis protein 65.53 591. 06 3.17 3.74 £0. 06
RHOGL007432 Acyl-CoA dehydrogenase activity 33.50 205. 88 2.62 -0.297 £0. 11
RHOGLO05811 Quinone reductase 4.51 271. 61 5.91 5.31+0.1
RHOGL009073 Hypothetical protein CE2760 34. 68 1569. 22 5.50 4.43 +0.25

Epression ratio is the log2 biphenyl /glucose ratio.
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Key Laboratory of Chemical Biology and Molecular Engineering of Ministry of Education, Institute of Biotechnology,
Shanxi University, Taiyuan 030006, Shanxi Province, China

Abstract ; [ Objective ] Studying transcriptional characteristics of Rhodococcus sp. R04 is to find the genes that participate
in the transportation, metabolism and regulation of polychlorinated biphenyls ( PCBs), and disclose the molecular
mechanism of biodegradation of PCBs. [ Methods | Strain R04 was separately cultivated on ethanol, glucose and
biphenyl. The total RNA of the above different cultures was extracted, and the cDNA was obtained by reverse transcription
and determined by high-throughput sequencing. The data obtained by sequencing were analyzed to find the correlation
among the PCBs metabolic network, gene transcription regulation and metabolic response. [ Results ] The sequencing
results showed that 375 genes were up-regulated during grown on biphenyl, relative to growth on glucose, and 332 genes
were up-regulated, relative to growth on ethanol. Those genes were found to participate in multiple biological processes of
biphenyl metabolite. Among the genes relative to biphenyl/PCBs degradation, the genes located on the gene cluster in the
upper biphenyl pathway were significantly up-regulated, while bphC4 and bphD2 were up-regulated slightly. By contrast,
the other genes encoding BphC and BphD isozymes in the biphenyl pathway were down-regulated even if growth on
biphenyl. [ Conclusion | Transcriptomic analysis suggested that benzoate was degraded via ortho cleavage pathway, meta
cleavage pathway or protocatechuic acid pathway, which provide more valuable data for us to reveal the characteristics and
regulation of downstream metabolic pathways of biphenyl and PCBs.
Keywords: biphenyl metabolic, benzoate metabolic, transcription response, correlation analysis

(AL % RBETR)

Supported by the National Natural Science Foundation of China (3080030) and by the National Natural Science Foundation of Shanxi Province
(2014011030-3)

* Corresponding author. Tel/Fax: +86-351-7010215; E-mail: xiuqyang@sxu. edu. cn

Received: 3 November 2014/ Revised : 28 November 2014



