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Partial Cloning of Thioredoxin Reductase Gene

from Soil Metagenomic DNA

LI Ya-nan,LIU Jing-jing,HU Mei-ying ,FAN Ji-giao

(Key Laboratory of Natural Pesticide and Chemical Biology, Ministry of Education, Laboratory of Insect
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Abstract:To prove whether thioredoxin reductase(TrxR) is conservative in the microorganisms,
metagenomic technique was used for extraction of the soil metagenomic DNA and cloning of TrxR gene from
soil metagenomic DNA by PCR technique in this study. Partial TrxR gene with 476 bp was obteined and
analysed by multiple sequence comparison and phylogenetic tree analysis. The results showed that it was more
than 80% in homology with TrxR genes from Marine bacterium and Pseudomonas, and more than 98% in amio
acid homologous alignments.This shows that TrxR has a high degree of conservativeness in the evolution of
microorganisms.

Key Words: thioredoxin reductase; gene cloning; soil metagenomic DNA; phylogenetic tree

B 8 5 9 38 JR B8 (thioredoxin reductase, TrxR)#& —F NADPH & #i 18 & FAD M) — A
B, BT ER-—RUWENTEEERERRA", 7 NADPH 25 T £ HEW AT K
B, ERAEEEW RSN E T EESEEMR . EWALSIWHAR, TR B & K{EFH, TxR1
MEY SERMHER, SKEGSHIEEVHNXER" ., TR F 8T 4K EHEKNIRE KT,
BRI MET:, S5 MMKPIE LSBT N, MR I R BER T MR R R
KEHES, TrxR QEAEAEREEBAINEE . BT, AMISHRWLNIYHRAEEATR
BMEEMARRRIOEREBERNXR, AUEDFHHAERFAEXEDAARRACES LR, Mo
o B i T 5 4 A i L R IR SR B B UK 2D

HT LEFHEYFRES, ERERD B MED(%~10%)7E BT&4 T ETEFRA", K

W HM: 2012-01-06 BEIB#E: 2012-04-06

HEETH: EXEABFEELINE (30871660) A" REE+HEsHEETHE (9451064201003679)

YEZ RN : ZER(1986—), 2, Bl A, FEMFRRIER 2 KR 29 5% B P 5 7, E-mail: rainlyn198610@163.com;*
BWRMEE: BT, I, E-mail: humy@scau.edu.cn.



586 TR K% %R W34k

AT ARG T E M AR, MAEZEFRABRAREENRSY) BRKH e TR 5 DNA HE#1T
TrxR BN, HWRERRAFE T, TrxR FERMMAED BT RS HRTHE, ARRAEREDPH
Bl 4 8 H I SR B [ Th REATT 9T B E — R IR o

1 #BFAE

1.1 AR H

L1.1 4 RARLSWAERREURY His b E KRV .

1.1.2 3/ A8 AR LB EFFE: BEEAMK 10.0 /L, NaCl 10.0 g/L, B8 5.0 g/L, EE FRKEAZE 1000 mL,
pH7.2, BERARKEFER (FHFRE 1.5%Agar). HAEE Amp: 100 pg/mL.

1.1.3 51%4m A 5190 F B LB EREDHER AT B AT M.

1.1.4 &k, FikifeikH KGHE (Escherichia coli)DHse SK/PMRAFI AW AR KBEWRI S
A7, DNA BKEIBGRFI & pMDI19-T #4k. T4 DNA EEE KL 8% A TaKaRa A 5], DNA 4>
TEBAFME. TQDNA Polymerase X Z M. INTP WERBAEYAE], HHEWARERF AT, 3% DNA
REUA 7 & PowerSoil™ DNA Isolation Kit J§ § MO BIO A ] .

1.1.5 £ 2MH RC-2C HEMKEE OHUY B Sorvall A7, My Cycler #: & PCR 1¢. Pow Pac1000 H ¥k
1. Gel Doc2000 BEIZ 18 F 450 5 [ Bio-Rad A7, BEFLESMERMEHZEL], HS.GIIC4
RAERKB RN B IGE TR T8, LRH-250A LM E) REEFIEE) .

1.2 LR Ak

1.2.1 3% DNA #9384t 1% 5 DNA HI3RBUR A PowerSoil™ DNA Isolation Kit, #8435 BSH
CRHE, SR INT  BSHRMET, K EKMAT S0 °C, RiEMEMEBEN SR, 37 CHEES 2 min
JEE L, HWG OS5 HBARE XA Spin Filter -# % 2 min J5 &L .

T3R5 DNA 285, RAW T A% DNA #HTHIEL{L: 500 uL DNA N Z&FRE 5, B,
12 000 r/min &% 2 min; BCEZEWAA, MA 1/10 455 3 mol/L KIBEBREIVAW, 2 ALK ZE, F
—20 C# & 1 h LA L 12000 r/min B0 15 min, JIEM 70%Z.MW¥EHR 2 K, BTFENEELEHEETF
K (ddH,0) ¥, —20 CRHR%E.

& DNA $2H aifb 5 F 7 g/L B B e i b sk R )

1.2.2 314pi%it FA Primer5.0 51¥%it TR, BECHNRELE DT RBERZIE, FBHWT:

Primer 5/ : AGATTAATCGTGACGGGTGGTGGC

Primer3’ : GCGGCCATGC AGCCGA
123 +38 ¥ DNA 4 PCR ¥ 3¢ LUREUSILA 2 K21 DNA H#R 551 LL 6 %5403 4T PCR $14,
50 uL PCR R MAAF y: DNA B4R 1 uL, dNTP (2.5 mmol/L) 4 pL, 5#)(25 pmol/L)%& 1uL, 10xBuffer
SuL, Taq B§(5U/uL) 1 uL, #BAHK 37 pL. PCR RN 4&fF: 94 CHAME S min, HARIEF: 94 CTE
#30s, 60 CBK30s, 72 CHEM 1 min, 3t 30 MEHK, B/E 72 C10 min. KNJEH 10 g/L BEHE
= 3di k7 iRl 8
124 PCR F##h b5 4% (WEHARNMMESHIELE. PCR F=¥H TaKaRa 2 74 = (5 IR
DNA [RIBCR & B 240 )5 , 58 pMD19-T 8. 10 uL EEA R X 4i4LH PCRF=4) 6 uL, pMD19-T
0.5 uL, Solution I 2.5 uL, ddH,O #pEZE 10 uL. BY)E, 4 CEETR.

S pL E#ZF YN 50 uL KT HE DHs, B AL M, B4 T4 X-gal. IPTG F! Amp i LB F
W, 37 CRIENFEREHITHE AR,

MR EFF R A GERE R E FEMN T 3mL & Amp £ LB AR FES, 37 °C. 230 /min £
BB, A RRBFRA T PCR £5E. PCR RN AR KIZFWHT. PCR &5 10 /L Bigss st
JBS LKA

QFFIME L5347, EHELE PCR EE NHMMEL SRR LR EREMERERATNE. F
4i R4t NCBI (National Center for Biotechnology Information) [ BLAST ¥/ #E4T £ 541 HE X 40 47,
It Al MEGA 5.0 #4315 B fEL
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Fig.1 Purification of total soil DNA Fig.2 PCR product of total soil DNA
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DLl {38 8 DNA AHEBEIT PCR, $ 3t KN4k 480 bp 1 DNA HE, WK 2 fix. 4
ditb RS, VAR NIRRT PCR 118, B8 &£ 5FRK/PMIANLGE.
2.3 Bl 5 a4

P TR 4 R T
AGATTAATCGTGACGGGTGGTGGCAACACCGCCGTTGAAGAAGCCCTGTACCCGTCGAACATTGCCGATGAAGTGACCCTGGTGCACC

GCCGTGACAAGCTGCGCTCCGAGAAAATCCTGCAGGACAAGCTGTTCGAAAAGGCCGAGAACGGCAACGTGAAGATCGTCTGGAACCA
CACCCTGGATGAAGTACTGGGCGACGGTACCGGCGTAACCGGCATGCGCATCAAGAGCACCGAAGACGGCAGCACCCGGGACATCGAC
CTGGCCGGCGTATTCATCGCCATCGGCCACAAGCCGAACACCAGCCTGTTCGAAGGCCAGCTCGACATGGACAACGGCTATCTGCGCA
TCCAGTCCGGCCTGAACGGCATGGCCACCCAGACCAGCATTCCGGGCGTATTCGCCGCCGGCGACGTAGCCGACCACGTTTATCGCCA
GGCTGTCACCTCCGCCGGTTTCGGCTGCATGGCCGC
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Fig.3 Partial sequence homology analysis of thioredoxin reductase
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%3 Bt K 476 bp, Genbank &[5 4 HQ848058, GC & &iX 61.55%. 4§ NCBI _Lf) BLAST
TR X 4 RO AT RIVEHE AT, RMZF BB THRELCECLERKE LTS, SEFERALRE
HiCRBME T EEFFAEBRRWREYE, REEE 85% SBEERERELEALRE | FEMY
B 81%. MIZFBRENEAERETN MR, ZHF B SHE Rossmann NADB ( Rossmann-fold
NAD(P)H/NAD(P)(+) binding (NADB) domain) # XKW KR T, EHMLAHFWETFHE
(Marinobacter). [REFEE (Pseudomonas) FM NI IR MEIX 98% L F, BRERERRTH.
EHRSHSCARECEAICRBERERL S RIKE 3,

AT HRERECETCFEBEEMEYHN ERERFER, xBTS RRM B ED K TrxR #17
TRERESHE 4. MNEB 4 FTUEH, NTEERERRFRH TEABBIK A B HQ848058 S iTH &
(Marinobacter) TEH LEG KRB

e F - M 5 0 5 S b DA S A 5 l;wfég'm
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TR AT A Y B R A AT R R 2 Pseudoat haioplanktis
HHWRE. BEERE. RERBX T roues
F B R SR DNA BRI 2B A o
ﬁﬁj’?lﬁﬁﬁ(ﬁ‘]?@%’éo lH:yf" ﬂ:%tp'—t:hﬁ Masninob acter aigicola
BET . LD, & FPHI S L Peesdmonss g
Y, RBFUIHS TR ESEEK ognata p
W, St DNA 8§40, #1k. PCR Hanella chej
BRI, R4 N — ocmncspin sp.
N R B L 5 DNA. $REUH Collabio japonicus
DNA %%'lﬁzg&! ?E)TEF%—1 R%féj$‘gﬁ Tored b turnerae
R FTLAEAT PCR ¥18. BUI%E f Yongata DSM ‘
HTE, HEREGTLFRFLH, #& ] Mmm“fm""m", -
YETH #, FREL B /] 5 M EAEN Stanotreph sp.
TEHAY DNA B3Ry E. »——;—5-)-—-0 _—ﬁBumm:iasp. ‘
MELEARACLERALEA Srenorop e
(Trx)- Eﬁ’iﬁﬁﬁﬁﬁﬁiﬂﬁ (TrxR). & 4 HQ848058 i BB gL 0
NADPH, B— N ARHEALRES. Fig.4 Phylogenetic tree analysis of HQ848058

BREREMBRANFE, ATHaAREK
RESHESTERRFARAZHEEL. AEBEFEARRNBIEAEESRED, LEEE DNA
ERLTFHREEGEREEBESMALGEEIRNEARE, WEA-BANERE, BEE-EBRORER
EEMEWEAD. Hh, ZREMBREEEETREER TR ER- 5 E AL E B R R R
R, EFEINRERER Trx K& RH.

B 1977 F TrxR B— XA F AR DA BAL i RED, B, AMIH%EXHITEZSEZE
Y. BEE. BR. EYNESHELSIYKIESHSRMEAR ST RN T TrxR 5 IHEEHAT TSR
WS S AR EZEYTRREE RO R BB E R LK. WA TrxR B4 F &£ 5565 ku,
FRAEY) . EPMEERE TxR 15 F 22 35 ku. AW TrxR £ cDNA 5515 B AW TrxR LR
&, (XA 31%. FEZERERMRHAEE HIEP TR T TrxR S EFEFEH, BN BRZE RS E
ZAEY TrxR OB R, SHIASPHEMERE, X525 N WA T IRE TrxR B E %A L
—HH, VR TEREAEYP TrxR BE SRR TFE.

IR R A T BRI KRR ISR T as A . x5 H 206 ) 5 38
— 501 LB RYE R RE A B FRB T IRIE S MBS LipDB5; 2300 A F=mi T R 25T E SR
o B B — BRAE AR P O M —BRVE AE K AU 4H T C7, 76 8 d IXT 50 mg/L Bi FHI R MR R 3% 90.2%0b) b,
B EECI NG LRI RBT AR ENREBEABERAD AN G -8 % 1 M H
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