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Cloning and analysis on GAPDH genomic DNA from Eleutherococcus senticosus
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Abstract: Objective To clone and analyze the full length DNA and promoter sequence of GAPDH gene from Eleutherococcus

senticosus. Methods PCR and TAIL-PCR techniques were used to clone the full length DNA sequence and promoter sequence of

GAPDH gene of E. senticosus, then these two sequences were analyzed by bioinformatics methods. Results Length of 4 103 bp of E.

senticosus GAPDH gene DNA and promoter sequence was cloned. Gene structure analysis showed that it contained 12 exons and 11

introns, and the splicing principles of its exon and intron were consistent with GT-AG; The promoter sequence length was 1 304 bp, and

the transcription start site located 61 bp upstream of the initiation codon ATG; The promoter elements such as TATA-box, CAAT-box,

as well as many cis-regulatory elements were related to hormone signal response, light response and stress signals. Conclusion The

full length DNA and promoter sequence of GAPDH gene in E. senticosus is successfully cloned and reported for the first time, and it

provides a stable foundation for further study of GAPDH gene structure and function of E. senticosus.
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Table 1 List of primers

144 R FIFH (5°—-3)

GAPDHQS ATCAAGATCGGGATCAACG

GAPDHQX AAACGAACGGGAGACTCAA

GAPI11S TTCCTCTGTTTCCCAATACCAA

GAPBY3  AACTGGCCTCTCACCAAAGAGAA
GAPBY2  CAACTCTAGCAACCAGACGACCG
GAPBY!  TCATTTACCGTTGATCCCGATCT
GAPBYNO  GCTTTAGATCGATTGAACAGGG

AD6 CA(A/T)CG(A/T/G/C)C(A/T/G/C)GA(A/T/G/C)

41 DNA AR AT PCR 973, RNVAKZR A 25 uL:
BB 1 uL, dNTP4 uL, 10X Ex Tag Buffer 2.5 uL,
RS I#% 1 ul, Ex Tag DNA B 0.2 uL, ddH,O
153 pl. 4Af: 94 CHIAEME 1 min, 94 CAF
P£30s, 53 ‘CiBk50s, 72 ‘CIEMH 8 min, JL 40
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1uL, dNTP4 L, 2XGC BufferI12.5 uL, GAPBY1
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(http://www.ncbi.nlm.nih.gov/spidey/) T. F.43r GAPDH
FER 250y I BDGP Chttp://www.fruitfly.org/seq
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(R FH T



¥4

Chinese Traditional and Herbal Drugs

F47% F158 20168 A *2723 -

%2 TAIL-PCR REF
Table 2 TAIL-PCR reaction process
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2 min
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62
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~ 1 min, 3 min

~ 3 min, v 3 min
~ 1 min, v 3 min

~ 1 min, 3 min
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v 10 min
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30s, 62 C. 1 min,

. 30s, 44 C.

72 C
72 C
72 C.

~ 1 min, v 3 min
v 3 min

1 min, 3 min

3333333 o d

~ 10 min
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R BT A TIHE, RISKR 2 859 bp HIFF A,
2t NCBI ) BLAST Lbxt, #1751 il 1 n
GAPDH Z:[K DNA 741, HILr A &l 4h % ms
ATG FIZ %Y1 TAA, ViR a5 T
GAPDH £ [A 1) DNA 4> K741

M 1

2 M 3 4 5

5000 bp
3000 bp
2 000 bp
1 500 bp
1 000 bp
750 bp
500 bp
250 bp
100 bp

M-Marker 1-5]4) GAP11S il GAPBY3 [¥) PCR §"$#7=4) 2-5]
¥ GAPDHQS #1 GAPDHQX f PCR ¥"™#) 3-%% 1 #
TAIL-PCR #'H4/4)  4-3 2 % TAIL-PCR 1474 535 3 f¢
TAIL-PCR 41/ #)

M-Marker 1-PCR products amplified by GAP11S and GAPBY3
2-PCR products amplified by GAPDHQS and GAPDHQX
3-products of the primary TAIL-PCR 4-products of the secondary
TAIL-PCR  5-products of the tertiary TAIL-PCR

1 #E GAPDH EE KB FHITEE
Fig. 1 Cloning of GAPDH gene and promoter from E.

senticosus
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AAIEEE A 33~277 bp, W& THIKEALIEE K
81~216 bp (&l 2). XFHEIFEFRIE N K mRNA 1)
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RN 710 5° s BT DAL A0k GT, 3° 5 B VAL AR AG.
WETH (A+T) [N 60.78%~73.64%, (G+C)
[FIEA 26.36%~39.22%, (A+T) MEREmT (G+
O Wi, HaARgmtEX b AR AT SAHR .

ATG TAA

5 3

ShET wm-AET ATG IR T, TAA YRS

-exons mmm-introns ATG initiation codon, TAA termination codon

E 2 #FH0 GAPDH EFE B4+

Fig. 2 Genomic structure of GAPDH gene in E. senticosus
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—1242
-1172
—1102
—1032
-962
—892
—822
=752
—682
—612
—542
—472
—402
-332
—262
-192
-122
—52

CATTTACCGT TGATCCCGAT CTCAACTCTA GCAACCAGAC GACCGCGCGA TATGITAGAT GCATATCCAT
CTGGGAGATT CAAACCACTA ACCCACTTGC ACAGCTCCTC AACTTGITGC ATAGTAAGGC AAAATTGAGC
TTTAGGITTC GTATTGITAG GGCGAAGCCA GAMMECTGGC CCTATGITCA TTGCCTCCAA AECTTTTCGT
GCATTGICAT TGTCTTTGL TTTACCACTT GCATCTAACA CAGTGTAAAA CAMGITCTCG AATACATTCT
TTTCTGTATG CATGACATCI ATHGABMGAT GAACTAARAG TGTGACEGHE HACGGCAACT CAAACCATAT
GGGCGAGTGT GAGICTTCCC GTACCCGACC GCTCTGMANE TATTGIGCTC CTTCTCCGGC CTTCTCCGGC
GGIGGAAATG TCTGATCGIT CAGCCAGCCC AAGACCTCAC TGCCCGACAG TCGAGCAACA ACCCCCTICT
TCTCTGICTT TCTGTTGAAC TGTACAGACA TCTTTCTGTA ATTGTGATGA ACATGCAAGA ATCTATGAGT
TGITCCARAG AAACTACATT TCCGCCTATG CTGCAACTGA TTGCATTGCA CATCCCCCAT ACGCACTGGA
CAAGACAACT TTCCGTGAGT TGACCAACCA CTGACCTTCC CAAGAGTCGG AAAGICGGTG ATAGICCATA
ACAAGGCTGC CTTTATCACA ARATTCTCCC CGATCGTGGT ATCATACGTA TGGACCCCCG TCTCCCACAA
CATATTTAGT TCATCGACTA ACGGTCTCAG GTACACGITA ATGCCTTTTG TAGGACTCTT ATCCCCCGGT
ATGAGTANAG TCAMGAGH MACGGTTCC CTCATGCACA TTGACGATAG AAGATTATAR GCTACCATAA
TGACTGGCCA AACAGAGTRA GGCTGACTAA TGCTATTAAR AGGGTAARAG CCATCCATAG CCATGICGAG
CCTCACACTC CCGACTTCCT TGGCAAACAG TGGAAAATTT TCATEARMEC TCTTCCATTC ATCTCCATCT
GTTGGGTGAG TCAGTTGACC AGGCACGACA TCCCTTGITT TGEGOCAACT CATATGCTGA GCCACGTGGG
ACGACATGAR TAGTCGITGA AGCCTCGATG CGTGAGGAAA GTAATGTAAG ATCTTCTTCG GCACATGITT
CTCCTTCCCC CCACGTTCCG TCACCACATA CGTAATTCCT cT6TTTCEEH MEATTcercT GrTTBGRAR

+19 ACCAACATTT TCTCCCTCCC TCCCTCCTAA TTARATCTAA ACCATG

[TATA-box D-CAAT-box ATG-RIAHT T  +1-5ERIAR T A
[-TATA-box B.CAAT-box ATG -the initiation codon +1- the transcription start site A

& 3 # Fn GAPDH £ E Bz FF5

Fig. 3 Promoter sequence of GAPDH gene from E. senticosus
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TR B AR SR e 3y ke E A U
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Table 3 Cis-acting regulatory element analysis of GAPDH gene promoter from E. senticosus

AP 5 LKL Fe 31 il
5UTR Py-rich stretch 1 TTTCTTCTCT $R 3P
ABRE 2 ACGTGGC It T i A FH TG AT
AE-box 1 AGAAACAT H 53 M N 2B AT
ARE 4 TGGTTT IRAE 5 b L A F o
ATCT-motif 1 AATCTAATCC SR AR ST DNA FIFB2 e
AuxRR-core 1 GGTCCAT AR i I A F R A o
Box II 1 CCACGTGGC BB 53 M N TG
Box-W1 2 TTGACC BRI 3T W BT
CAAT-box 25 CAATT Ji BT R 1 X ) — M AR e
CCAAT-box 1 CAACGG MYBHv1 557 54
CGTCA-motif 2 CGTCA IRAT R B S A F o
G-box 10 CACGTT S S A R4 o
GAG-motif 1 GGAGATG e TN
GARE-motif 5 TCTGTTG TRRF Z M N TC A
GC-motif 2 CCCCCG WA RIS BT D) Re T
GCN4_motif 1 TGAGTCA JRFL AL AR M 47 oA
I-box 1 CTCTTATGCT H 3 R oA
LAMP-element 1 CTTTATCA F 3 M R To A
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box II 1 TCCACGTGGC 43 M N oA
circadian 1 CAANNNNATC BRI A FH R e
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W-box 2 TTGACC AR T, 2 B R AR
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