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Activity and Regulation Region Analysis of Promoter of Goat FOXL2 Gene
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Abstract: The research was designed to study the activity of goat ovarian maintenance gene
FOXL?2 promoter and explore the gene’s regulation mechanism. FOXL2 promoter sequence was
retrieved from the NCBI database, bioinformatics software was adopted to predict its core promoter
and transcription factors. PCR technology was used to clone FOXL2 gene promoter sequence and
construct a series of deletion vectors,293T and A375 cells were transiently transfected, dual lucif-
erase gene detector was used to measure the relative luciferase activity value. The results indicated
that there were 2 typical CpG islands in the gene promoter region, which were located at
(—920/+51(972 bp)) and (+125/+555(430 bp)) regions;the result of Kpn I and Hind [l dual
enzyme digestion test suggested that the recombinant plasmid was constructed correctly; FOXL2
gene promoter fragments with different lengths were inserted into the cells. When the promoter 5’
was truncated, luciferase transcriptional activity firstly increased and then decreased. The result
indicate that (—934/-+324) region has transcriptional activity, (—32/+324) region contain the
basic elements of transcription; (—934/—456) region negatively regulates FOXL2 gene during
the transcription process, (—456/—192) region is a positive regulatory region.
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Fig. 1 Amplifying schematic diagram of different length fragments in goat FOXL2 promoter region
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Table 1 Primers for promoter amplification of goat FOXL2 gene

314 Primer %1 (5'-3") Sequence K /bp Products size

FOXIL.2-S1 (Kpn 1) GGGGTACCTATCATAGGTCCAGGAGCAGCG 1039

FOXL.2-S2 (Kpn 1) GGGTACCCAAAGGGCAGAGCAAAGGAG 780

FOXL.2-S3 (Kpn 1) GGGTACCCTTGGAGATGAACTCTCCCGTG 514

FOXL2-S4 (Kpn 1) GGGTACCGAATCAGAACAGAGCGAGGCTC 425

FOXL2-S5 (Kpn 1) GGGTACCGTCTCGGGAAACCGAAGGGT 353

FOXL2-A5 (Hind [l ) CCCAAGCTTAGCTGGCCATCATGACAAAGC

972 F1 430 bp 19 CpG &, 4> B F 616 ~1 588 bp

2 # B (—920, +51) X BEF1 1 662~2 092 bp (+ 125,

2.1 FOXL2 EEBHFEKHEHNRB
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NNPP J& 3 7 )5 i il 45 3R 7R 1 3 A EE
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Fig.2 Result of blast in NCBI of FOXL2 gene
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Table 2 The promoter prediction result by neural network promoter prediction
ey R KL E B4 A 817 51
Starting position End position Score Promoter sequence
560(—978) 610C(—929) 0.85 TTACCCCATAAATATAAATCTCACATCTTATATCTGTGCATACCTGTTTC
1 794(+257) 1 844(+307) 0.86 CGGCGCCAGCGGAAAAGAGCAGGGACTGCCCGGCCGCGGCGCGCCGGCTT
1931(+294) 1 981(+444) 0.86 GGCGCCGGCGCCGCCCAGCCCGGGCAAGGGCGGCGGLGGLCGGETGCGGGGE
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B A N AR BN, H43~ 4293 bp K BEAY
B TR s T 61, 71T I {E R 53. 0),
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(—104/+320) R B T %% & 46 £ /AT 100 bp X
3§ ; pGL3-Basic/P5(—32/4 324) it 4 1 4 SEiZ 4h
BT TR B

W by 1 52 Y Louce Hit 4 5 PR 2684 ff P B 1 44
WY Kpn T A1 Hind 111 347 XU H) 58 5, 0 4
Jron s BB R AR EE R H LB R BO g i E R ok .
PRI T e S Y T A A PO A BT e R R R B
2.4 HRERREEDN
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Table 3 Promoter prediction by Promoter Scan

e 1E /B Sk AT 1B/ 5 Sk

franscription Sense/ Antisense iz #2/bp HE Transcription Sense/ Antisense fr & /bp HE

factor ctrand Position Weight factor ctrand Position Weight
Spl + 43 3.013 GCF + —276 2.284
Spl — 48 3.061 UCE. 2 — —315 1. 278
EARLY-SEQI1 — 50 5.795 AP-2 — —334 1. 108
Spl — 50 6.819 Spl — —350 3.292
T-Ag + 52 1. 086 AP-2 — —350 1. 355
AP-2 + 90 1. 355 Spl + —355 3.361
AP-2 + 92 1.108 UCE. 2 + —361 1.216
Spl + 118 2.755 GCF + —364 2.284
Spl — 123 2.772 T-Ag — —470 1. 086
UCE. 2 + 124 1.278 H4TF1 — —492 1.679
UCE. 2 — 127 1.216 JCV — —494 1.427
AP-2 — 138 1.091 AP-2 + —495 1. 091
AP-2 - 140 1.672 AP-2 + —495 1. 064
KROX24 + 183 2.151 AP-2 + —497 1.672
Spl + 187 3.013 Spl — —498 6.661
EGR-1 — 191 2.294 Spl — —498 10. 681
Spl — 192 3.061 Spl — —499 3.013
UCE. 2 + 223 1.278 Spl + —504 3.061
UCE. 2 — 226 1.216 EARLY-SEQI1 + —506 5.795
UCE. 1 — 236 1.700 UCE. 2 — —516 1. 278
MT-1. 6 + 240 8. 606 PuF — —526 1.082
GCF + 256 2.361 SIF + —526 1.161
GCF — 262 2.284
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Fig. 4 Result of recombinant plasmid by digestion
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Fig. 5 Comparative activity of different promoters of FOXL2 in 293T and A375 cells
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