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Abstract Thamnidium elegans is a kind of phycomycete that produces essential unsaturated fatty acids particularly y-linolenic
acid. In this process A’-Fatty acid desaturase D6D plays a key role due to its enzymatic properties that catalyze the A° site
dehydrogenation of precursor linoleic acid 18 2A” n-6 and a-linolenic acid 18 3A” 2 "n-3 . This reaction is the first and
rate-limiting step of highly unsaturated fatty acids HUFA synthesis pathways. After we have isolated and cloned the gene coding
AC_fatty acid desaturase from Thamnidium elegans As3.2806 GenBank accession number DQ099380  our interest focuses on
the promotion and regulation of the gene transcription. To achieve this aim we designed long primers and used nested inverse
PCR to amplify DNA flanking sequences. First genome of Thamnidium elegans was extracted and digested with restriction
enzymes EcoR1 and Kpn I  respectively. Then we ligated the digested DNA with T4 ligase at low concentration which is
propitious for linear DNA to joint intromolecule. According to the sequence of A°-fatty acid desaturase gene of Thamnidium
elegans we designed a couple of 35nt long inverse primers and two couples of shorter inverse primers for inverse PCR. Three
rounds of PCR reactions were performed. In the primary reaction the ligated DNA was used as a template and the product was
used as the template of the secondary reaction the tertiary reaction was achieved in the same way. After all the three rounds of
reactions we got a nice product about 4kb from the EcoR I digested sample in which a 1.3kb 5’ upstream sequence GenBank

accession number DQ309425  of A°-fatty acid desaturase gene containing several putative regulatory elements including TATA

Received February 9 2006 Accepted April 5 2006.
This work was supported by a grant from The National Sciences Foundation of China No.30200176 .
* Corresponding author. Tel 86-22-23508506 E-mail xinglaijun@ 126. com

No.30200176 ~ No.013802511 _ ‘
© PERZERMEMHARTATIHESHIEL http://journals. im. ac. cn



582

Chinese Journal of Biotechnology

2006 Vol.22 No.4

box FSE-2 AP-1 sites CCAAT cis-element site and STRE-binding site was derived after sequencing. All of these implied
intensely that this 1.3kb fragment is a condition-regulated promoter. It is the first report about Thamnidium elegansA° -fatty acid

desaturase gene promoter. The procedure described here is a rapid and simple method and particularly useful to isolate flanking

sequences from fungal genome.

Key words Thamnidium elegans long primers nested inverse PCR  A®-fatty acid desaturases

Highly unsaturated fatty acids 1.1.3
HUFA 20 4 n-6 1 1L 200¢g 20g KH, PO,
DHA 3g MgSO,s 7H,0 1.5¢ 12¢ pH 2 1B
o 1L 10g 5¢ NaCl 5¢  NaOH
pH 7.4 15¢
A 1.1.4 TADNA
PCR 2 x Master Mix
PCR
Marker T-
A°- Promega
1.2
Thamnidium elegans As3.2806 1.2.1
A= GenBank
DQ099380 PCR 1,22 EcoR1 Kpn 1
1.3kb DNA
GenBank DQ309425 DNA15uL 30ng/pL. 10 x Buffer SuL
A°- 1L 10 ~ 15u/pL S0uL. 37°C
2h 65°C 15min
1.2.3 6pL 9ng/pLL 10 x
1 Ligase Buffer 2L T4 1L 350u/pL
20pL 4°C PCR 2 x Master
1.1 Mix12.5uL 20pmol/L 1pL DNA
1.1.1 Thamnidium elegans PCR 1L 25uL
As3.2806 PCR pGEM-T E . coli DH5a
FEscherichia coli DH5a
1.1.2 pGEM-T vector
Promega As3.2806A°- 1
GenBank DQ099380
1
Table 1 Primers used
No. Sequence Vsage
P1 5'-CCTTGGGTGATTGGTTCATGGGTGGTTTGAACTAT-3’ First round PCR reaction
P2 5"-GATGCGACGACAGCCAAAGTGGAAGTACACCATAA-3’ First round PCR reaction
P3 5'-TGCCTCGTCACAACTTGCCTAC-3' Second round PCR reaction
P4 5'-ACGCATGGCATGAAATACGTC-3' Second round PCR reaction
P5 5'-CACTGGATATTACATCCAAGCTCTC-3' Third round PCR reaction
P6 5'-TGAACTTCATAGCCTCCTCATCTCC-3’ Third round PCR reaction
P7 5'-CGTCTAGAGAATTCTTTCAAACAACAATTT-3" Xba | PCR detection and subcloning
P8 5'-CGAAGCTTCATTCTTTACTGGTAATTAATTAGTG-ic) el b4 4 s 25 B £ 71| TXRER: dlégeticint and Subelonings . im. ac. cn
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2 PCR
Table 2 Parameters for every PCR

Known region
(€SI ——_______ —m

l Digest with EcoR|

PCR reaction Primers ~ Thermo cycle parameters Cycles DNA fragment
First round PCR P1 P2 Eeorl EeoR] l Cycling EcoRl
two-step PCR 94°C 3min 1 N
94°C 30s 68°C 10min 35
72°C. 10min 1
Second round PCR  P3 P4 Genome DNA
touch-down PCR 94°C 3min 1
94°C 30s 60°C Imin 72°C 9min 2
94°C 30s 58°C lmin 72°C 9min 2 '1:2 ;’
94C 30s 56°C Imin 72°C 9min 2 Primary PCR product l EcoR 1
94%C 30s 54°C Imin 72°C 9min 25 — —
72°C 10min 1 P5= l «P6
Third round PCR PS5 P6 EcoR1
Final product mm |
touch-down PCR 94°C 3min 1 P7= «Pg
94°C 30s 60°C Imin 72°C 9min 2 1 PCR PCR
O4°C 305 S8C Tmin 72°C Omin 2 Fig.1 The process of inverse PCR
94C 30s 56°C Imin 72°C 9min 2
94%C 30s 54°C Imin 72°C 9min 25 2 ; 4 5 & 7
72°C_10min 1 bp
— 23130
0416
5]
2 bp — 43A1
— 2322
2000 — — 027
2.1 A°- 1900 —
T30 —
00—
2300—
PCR 1060 —
PCR 1 4.0kb
2 EM-T DH
PG S 2 PCR
3.8kb Fig.2  Analysis of the result of inverse PCR
A°- GenBank 1 DI2000 marker 2 secondary PCR product 3  primary PCR
DQO993 80 NS product 4 tertiary PCR product 5 T-vector with insertion fragment
50 1.3kb 5/ 132bp 6 T-vector plasmid 7 insertion plasmid digested by Sac | and Neo |
, , 8 T-vector plasmid digested by Sac I and Neo I 9 ADNA digested by
3003 2.5kb 3 il
122bp 4 Sac |
DNA  EcoR1 DNA
94°C 3min 94°C 30s
2.2 PCR
5 45°C Imin 72°C 2min 5 cycles 94°C 30s 58°C lmin
72°C 2min 25 cycles 72°C. 10min 5
P7 P8 3.8kb .
5'-PCR CTTCCTCTCTCTTTCAATTTCCC AACTC TCCTACTTCACTAATTAATTAC 1300
OENOME DHA v s s s nnmnnssnnnmnnnnnns ALMCTCTCCTACTTCACTRATTAATTAC 27
S'-PCR CAGTAAL AL G TAC AT TAG A TCGTCAATC TATT T TCACALTALLGGA 12:0
genome DHA CAGTALAGAATGAGTACATTAGATCGTCAATCTATTTTCACAATALAGEA i
5'-PCE ATTAGLGTCGLTCAGTCAACGTATTCLITGATGRAGATGAGGAGGCTATGA 1400
genome DHA AT TAGAGTCGATCAGTCAAC G TATTC A TGATGGAGATGAGSAGSCTATCGA 1z7
S'-PCR LGTT 1405
genome LA AGTT 13z
3 PCR - 5

P

Fig.3 Sequences overlap between the result of inverse PCR ar. %ﬁfﬁ@ i AElhE6M: myﬁaéﬂﬁ désaitiradd9 s el im. ac. cn
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genome D4 CACT G ATAT TAC ATCC ARG CTC T T T TG AR TTARGC A A AR LGTCGTTT =1n)

37=FCER CACTGGATATTAC ATCC ARGCTCTCTTTGC ARTTAMGCAAAALGTCGTTT 50

geEnome DN A TAATTCATGATACCTTTTAGALRGCATAR A A TR A AATCTTTCAARAALL S 1400

37=-PCE TAATTCATGATACCTTTTAGALRGCATAR A ATALAATC TTTCALARALLL i00

geErnomweDHA oo At 0 0 122

37-PCR AR LA RA R R TTTTTACGACEAAGATTTTC TGTTCATCCGCCARALT 150
4 PCR A 3’

Fig.4  Sequences overlaps between the result of inverse PCR and Thamnidium elegans delta-6 fatty acid desaturases 3’end

1.3kb

bp

2500 —
2000 —
1500 —
1) —

00—
30—

5 PCR
Identification of the cloning fragment by PCR

Fig.5
1 markerV 2 product from genome DNA 3  product from plasmid
4 product from EcoR | digested DNA.

2.3 A°- 5
AS- 1318bp
5  TATA box
6
CCAAT cis-elemen  AP-1
Sed 1 0
Histoplasma capsulatum Downs ATCC38904 A’-
AP-1
TGACTAA
" FSE-2 fat-
specifc element-2 SCD Sed1
Sed?2  STRE Stress-responsive

.. 9
Mucor rouxii A -

B CCAAT cis-element

element

3
PCR TAIL PCR PCR
Adaptor-ligation PCR PCR inverse PCR
PCR inverse PCR Ochman s
DNA DNA YAC
DNA
3.1
DNA PCR
DNA
DNA
DNA 7
3.2
6bp
4° = 4096bp
EcoR1 Kpn | DNA
EcoR 1 DNA
DNA
PCR
3.3
DNA
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CAATTC TTTCAAACAACAATTTTGCACGGAAAAGGATATTTCGAGGCAAGAAGGTTTETAC —1261
ATATAARDGGGAGTACAGACAAGGTCTAATCGTATACTCTTTTACATAGC GAAALGATTE 1201
TATAbox S'I'RE
AAGCTAAAGACGACGTGTTCAACAGACATCATG TCAAACAAATATTTACAAATAAGATAG —-1141
CAATGAGTAAAAACGTGCCTTGC CACGTAGGCACC TTTTCCATGG TG TAAATTAAAGAAG: —1081
TCCACARAATC TTACC TTGACTAAA TAATTACTTTAAT TG TAGAGC TATATCTTTTGTGA —1021
FIE2
TCAATTAGCTEAC GACATAT TGO CTTTC AAAAR GAATG A GAAGAARD TGAGGMAAE -85l

FIE2 FIE2
GEAAAATGAGGAAGAA AL TAGCGATGAGATCACATTAGAAGATATAGTTC TTTTGATGAL 901

FSE-2
ARGGTAATGAARR L ATGARTGATATAT TAAAC CCTTTTACGTAGACAARAGAGT —341

CCALT o5-elanent
ATTGAACCGATAAAAC TTCACTACAGTCAC TTATTTAT ARACATTTAC TC AAGAGAATAC —-781
TATAbox
TEEGATGATTTAATCACTTC G  ATTAGCTGATAATGTATTATCC GAAGAAAGARGTGET —-T721

TTAACTGACTAAAAACAGAGATTGC TCTTATTC TATCGGATTAAAAGAAATAGGGATCAA —661
AP-1 STEE
CETTTAATTATCATGT GAARATG CAAACAAATGTTTTG TTTTGTTTTITTTTTTTTITTTTIT —601

TTTTTATARATAC A A TACAAACAAAATATGCATTTAAATCAACAAGTATGATCGTC TEA —541
TATAbox

TAGAAGCCCTATAGEAATGC TTCATC T TECTTTTATTTC GTTGEATCAAAGCCCTCETE —481

GAACATTCACATC TTTTTTTTTTTT TG TGT TCGAL TEC GAGGCAAATTCARRATAGESGTA —421

TTTTCCTCTCTCTCTCTCTCTCT CTCTCTCTCTCTCTCTCTCTCTCTCCTTTC TCTCACG -3 61

GUTGTTCTTTG GG TATTTAT TAG TGOS  AGTTTAATTATT TTG G ACAATCTTETGCTT: —301

GTATTGTAAAAAAARAGTCAGETGATATTATARAATAG TTTTTGAARATTTAGTCAAGTT —-241

TATAbox

CEGATGCTGTAAA G TCGGGETAGCGATC GATTGAT GEAAAATTTTTTTTATGETTTTTCT —181

TCTTTCATATE TGC TCACCCCC TTGOEGCAAATGARAAAGTAACGACCTTACAT —-121
CCANT @5-elanert

GAAAAAGGAATAT ARG CTCCGAAGAGAT TAARAAALAARAAGTTTTTATAGATCATCGCTE —61
TATA b

T T T T T TTCAA TT T CCAAC T T TAC TTCAC TAATTAATTACCAGTAAAGART

6 A 1318bp
Fig.6  Localization of putative regulatory elements in the 1318bp upstream promoter sequences of Thamnidium elegans
delta-6 fatty acid desaturases analysis
Sequence numbering is relative to the transcription start site + 1 . The bold nucleotides indicate the TATA box. Single-lined and double-lined letter

indicate FSE-2 and AP-1 sites respectively. The CCAAT cis-element site is boxed. The STRE-binding site is indicated by asterisks.

3ng/pL
10°
10" PCR
1L
3.4 PCR
PCR
7 35nt Tm 78C 63°C
Fig.7 The genome of Thamnidium elegans _
1 X-DNA digested with Hindlll 2 genome DNA. PCR smear
DNA 3 3
PCR
’ Ing/pL PCR

2ng/pl, 3ng/pl. 4ng/pl. o hERzEgE PSR moueh-dovm BER ./ journals. im. ac. en
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