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Traditional Chinese Medicine genomic identification and
construct the bioinformatic database in Taiwan

Hsieh, Chang-Chi
China Medical University

ABSTRACT

The marketing and folk pharmaceutical medicines are very complicate in
Taiwan. To assume the original of these pharmaceutical medicines, the quality
control and identification standard will be the most important issue. They include the
plant origin and chemical ingredients. But most important is to identify the genomic
profiles of these pharmaceutical medicines in the post-genomic era. The researchers
used genomic polymorphism to identify the plant in genus, species, variety even In
strain and clone. In the recent years, the pattern plant was according to the ribosomal
RNA gene internal transcribed spacer (ITS) to be one of the identification profiles.
In our studies, there are only 32% of ITS profiles be published to Genbank in the
“Taiwan traditional and folk medicine bioinformatics database”. It presented as the
first priority to complete the database of this genomic information for public healthy.
In this study, we identify the most confused and mistake and the most popular
pharmaceutical medicines in market, and construct the web page of the genomic
database. The identical ITS sequences were published in GenBank in National
Center for Biotechnology Information (NCBI). We constructed a Perl program to
analysis the sequence composition in mono-nucleotide, bi-nucleotides and
tri-nucleotides; restriction fragment length polymorphisms (RFLP) were also present
as the virtual gel electrophoresis. These databases will give us the quick diagnosis in
the identification of the confused or mistake used herbal medicine and further
phylogenic research. We present our research result in the “Bioinformatic Center in

China Medical University” to provide researcher a reference database and hope them
can response us the new idea to improve this program.

Keywords : Traditional and folk medicine, genomic identification, genomic databases,
internal transcribed spacer
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GHTETEM RN WHED  BHRR R REESmHM% - 2F
AHEH FRARBRARMAERALZE > AR SR AR > ZEHHEA FEY
WATH SR 2GR kRS E AN LB PR ELSE TR
BESHTRARE—pFEPrall. prbrz-gre g tAA+FZ
EFR—BREW ERATOEAAZ L —BALBPET BT £ A 440
il dem o R R R EHAE AMERARBR SRR
p e 2

MEZABBRGRORE  AAAIBRCFTHEALBRATEPHH
Mo CRAEBINREILGEE - FERFTHNBHEPRELAEG - BL 54
M2 I HAMBEXFEEARRZG8% BHEHMAB LB E2 847 &
EEJRARARTRERBRZMMABFH RERREBEL B UM BFR R
BT 5E504E - BB TERRAAEESZ MBS EZER QR Y
BARET — AR AL TIIZELEH BES FAMEHBOER  MEAR
PR 46 FE R A B B (genome) A 4 % R R R - &M AR F ey A B B AE SUEE F iR R
Rl (genus) ~ #(species) ~ 4 4 (variety) ~ 25 fE(subspecies)# Z W4 L 4 ~ 4
B Mk (strain, clone) fa] & fi{% » L F R E A YA RSB R F X T A BB 6
% 58 73 34 4% ] % & (ribosomal RNA gene internl transcribed spacer, 1'TS)#2 P &% 44 A
% & (intergenic spacers, IGS)E 2 J A M 90485 bR IE 2 — > f& P B KM% 5 4T
PR A B REN TAF  RAHARARET > HHM TR SRR TR
W R o AT T 55 5% Genbank ¥ 8 BRI AT LR BB
FEARO M P o T F 269 ITS 2 IGS 1§ 4 32% (£ ) B b L s itsh ey B
MR FFEMAEME > B FE T RREERRELR AR TR A -

BHAMZ R A TR A L LR T HARNME PIEg R BB H R
URRRBEAFIAEEZOE T ERANEEERORR o EBEEE A
ITREER(GIME ~ 8% ~ SARS $)@Euihey B m FEas 0 EH 5 T2
22 (Molecular marker)#44& 2L 4

1. #EHBE

2. @A RBEFEN  BRMEA RS

3. AEMAMY RAARAPHELEERERKELN DNA 57 B8

FERULBALRAB VX ERREEEHDE
i A B SRR & o -FAR e e T 54 4E

oo}

BB UER S TR AN REWFEA  RFLP % -
RFLP (restriction fragment length polymorphism) 4 FR&]88t1 8 K K K&K % %
Mot RiaHFHAFRILER Y > DNA Fa4 A A ~ stk R ey

T ik %] B#(restriction endonuclase) sy B P 2 x T4k B AEPEHE AR 2 %
Yo Mt Bl A R EIMER M DNA > F R —fEMHsE ¢F4 XA &



BeyR 8> ARBERE G5 —METEHENT 7 X LEE LLBAR
o9 R Btk % A4 (length polymorphism) « R 2[R #8518 48 6 18 » H A MRS A
BB REMPHEEMN TAR " UTO {8 — A ke A LA
FREGESENE  FEGEMEEELA R —EMRBEGRR - ARBREIN
1999 £ A 4 3 E 2 an4850 > 2003 7 A %69 RFLP #4319 .

% =444 PCR » ik vl » K&k FH k%K RAPD ~ SSR + AFLP % -

RAPD (Random Amplified Polymorphism DNA) » [5 #4538 4% i 8% 2 M
# % 1990 & Dr. Williams B4 &7 #1 8 B — g eg4ase 3] F(9-10 mers oligo
primer)# PCR %38 e53| + B hFE MR KA TLREMT » #4755
Mo @ E RAPD 3] 45 BE bt F BB — M A 35-37°C TR F B o
B ~FH BREBR A FRAPpEARNENHEFMTTFER HERAMHLAEASR
PR o TR AT AL M ERF AR - E4kH DNA SR
TR I AE RASHER R B — £ 3147 A MEST — 1M 09 5
R RARZMEPEARAN RAOSBBAHLAGESELAMETF BARNS
EMESH o HAAI-FRARME -

AFLP (Amplified Restriction fragment polymorphism) FR#| 88 B 2338 % A
Y547 25 1992 4 Dr. Zabeau B2 # 2™ > 44 7 RFLP #o PCR #i#rea 438 - £
% RFLP #4785 7T § M40 PCR 347 & 241t « A KR IE A ¥ B 42 DNA it {78647
Thoo 1 L AEAR A TIRSR > ARIFIETAGY M AL P R0 BT EE 3R BT 31 4 0 iRATIRNE
PRS0 T % RAPD [t fo B —HIE T3 10 854 B A N8 iiB42 0 B
o UHMN DNA BB ER&d > TR L DNA 5 fAodesldnF i - &
B FA BB ETRER > LR ENN 4%-6%a) % M T/ b vh ik & B
(denatured PAGE) L 588 h B » BT R KR8 & AT A — 48 T A Bl > X5
MR HE -

SSR (Simple sequence Repeat) » £ — & & 5 3| o7 » 455 84048 2 547
(microsatellite) » 4% 2 % 44 & & A 5] 9 #7(Short Tandem Repeat, STR)® » pr 28
#4472 DNA(Satellite DNA)Z M A A A B o dgty ~ Bofk » A X B ML G H
B ANLERGHMEZSEEHAT - MHT L DNA £ % —#ad L1045 48
(—# 158 Rl S BER BB MR Y DNA A5 AAXRBHAEETRY
(TG)n» M B(AT)n > M E DNA dmZ A S ER G EH B F 9 (single
copy sequence) > AT BUARAE F ik R 5 6 — Bob - 2R3t 3 F 0 #4T PCR &k
EE o R EBAARARRIME RSP S M -

¥ = #a% 4 PCR L DNA £ A A1 ey - RAK 4 ITS S IGS B9 454 » o
A48 ) &Y B 48T S 2 3] 88 #R(strain, clone)#y PS5 £ -

ITS (Internal transcribed spacer) * %A 4 R E4EFITG E 5 Pl 04 0 C LB
W IRNA KB A5 F 2 MBAFAPE—) 2XBRAREARAH" e r
MR ETEE P 5 A (strain) 0 - Bdk(clone) ¥ > HEBETH-@ R K3+
WA A FE AT 047 BRI EBMREIL ) ARt 2 DNA F 971k A% fe$t
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S ZARIE > AT H ORI - N EMEFLBRY  RERFOLHEER
Ko MBI R Y G R0 © RIS B K AR 1TE 0 A
MAE S ERGREABSHRELSY L LRARSYE S I —BE
B AMLREAMRMBERELERE BAAFTAAMA LB TAEGHE
RAER - EGRDF LB RO TIRBRADTINEARRLT » RACBEF )
AR 5] TS R 148 R BT 9] B4R R B 3% 1993~1995 4 R4 /8 A
A e T e d 1999 FEERA S R F A R Wi R R
# 2 1TS » it J2 4% 442 RFLP 48 7t gl -

NTS PR PRI TS

Gene

NTS I-+

ETS ITS-1 IT§-2

ETS = External transcribed spacer
ITS = Internal transcribed spacer
r) = Site of initiation of transcription

B — -~ HAEEERNAMN #4E M IR E = & B

FEBEEXZHERTE —EEBRA AP ARREBPLRE S
(“What we are” » & constitution > R4a) > ZEAEBGONE > WAEMOHERE -
FB) 2P GER A K8 (“Who we are” » AR E MM ehia B ER » &
HEITh 2 A ARIE - QB 2R %) BB AREL BRI
A A B sy h 7 KA I R A AR AT 0 48 U T AR o4
WOTHEM A ARG LARRGENHEFELIHFEIMETEL T HEA
B8 st RERMO D E > FTHFET IAY IR TR BT FR
BT AR RRLEE > TR EINERTETH  THAHEELES L
Rk ARBABF P& QB HERCRARAZELSF D ARREHAE
(Genbank) ¥ 17T 2AE R, » EH YR RLEXFTANARKAL O BBEAE
& fa] B & (ribosomal RNA gene internl transcribed spacer, ITS)# A 38 4% B [ &
(intergenic spacers, IGS)#F & F H MW EHlehfkiEz — « B AR L2 FH
(Cordyceps sinensis) % F oy b B4 > BEH HE L H L4586 - 2 Genbank 89
EMPTUE L - RITS REH » TH 30 #th4k (strain)' > B2 sk %
€5k ITS 8435 B 88 5/ Ak » 3E4F 2 B A4 2 4B 4R35 -

AMRFEY > RMBRATEABTEE G RGN REERRER
ITS/IGS R BB B M2t AR EHARRBYIEHLFRITEE AL E
#049 ITSNGS A BB FH L BWHF T AT EABIEHIZAHE L EHEE
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X B RV EEB ARG  H2 B R TR EABRRA
BRaHEZREE -

TRENES  ANHHNEMOES  BRDENES  ARBEEM
By - BASRARAGBERL R RERESGFR RMTHRBEEZTA -
HAMARERBTFTATEEM AR BARET - 22 BSR4 0 8
REHARABMBEM BT BT EREREHSLH  URBFEBEABET
—EBEETHZELTH  HEPTFRLEBRTHEENBRD  BELH
Genbank F# # /T R A 6 MR BHMBA BB EHE -

A HHES A

(—) 44 DNA 5"

1. BriEdy sample s oy ik » BRE4EL 0.1 mL Bp T o

2. feA extraction buffer 800 pL (EB > 100 mM Tris-HCl pH 8.0 » 50 mM
EDTA-2Na pH 8.0 500 mM NaCl » 10 mM beta-mercaptoethanol) + & 120
nL 20% SDS » B oA F & PVP - 38 /135 % 50 k44 » 453 2L 65°C 5k
B (R 35) 10 min -

3. Ao 400 pL of potassium acetate solution » & /7 3% % 50 k4# 2 B4 1% K
20 min o

4. Centrifuge 12 krpm at 4°C for 20 min @ 44 L %% 500 pL 5 AeA | ml
isopropanol {# Z it KL REHEIGUPT(RERGHER) B2
FA-20°C 4% F 5-10min

5. Centrifuge 12 krpm a t 4°C for 15 min » & L& » 4832 10 min » &K A&
M B2 R -

6. AeA 500 pL TE buffer (Buffer B- TE=5: 1)& % % %4 & 4 - /u 500 uL
Z_phenol -

7. RAM¥HEA%EEs (10 krpm 4°C for Smin)

8. B EFHIREIM eppendorfr fun 025 mL & chloroform (chloroform :
isoamylalcohol=24 : 1)

9. AAeN 0.25ml Z phenol » R434 4% 8.2 (10 krpm  4°C for 5min)

10. B L7 & 3] 37 eppendorf » AwA 0.5 mL & chloroform » ;2434 414 v
(10 krpm 4°Cfor 5min)

11. B L #F & 2 # eppendorf » v A 09 ml #9 B & F 015 ml of
ammonium acetate (7.5 M)

12, 84 A AN-20°C for 30 min 18 2 2 Ao it % -

13. &% 12 krpm at 4°C for IS min » & b & » B3 8558 5~10 min( b 85
ST A 3% v A 70% EtOH)

14. Rewash by used the 70% EtOH » A & £:%F 15 min

15. &5 10 krpm at 4°C for 5 min » & F k18 Bk ik 2 2443
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16. v TE buffer (10 : 1) 0.2mL
17. & AR E OD260 2Bl » UX % DNA R M
18. 444533 S A-20°C PARGE A -

(=) #MAEREL-PCR, — ¥ ik

B AR AR 7 A A R SR AL B 2 Internal transcribed spaces (ITS),
ITS1 # ITS2 4k & A B 48 & 2 RIE AR A 23| T4 % # Fu RZ et al /"™ prge
F Z W * & F = &% # - 5 ¥ 3 F : (18D)
5’-CACACCGCCCGTCGCTCCTACCGA-3* » 3" 3 3] F  (28CC)
5-ACTCGCCGTTACTAGGTG AA-3’ » PCR KA K Z R 544 1 25 pl R+
2 15 ng #ig DNA > 10 mM Tris-HCI (pH 8.3} » 50 mM KCl » 1.0 uM each
primer * 0.2 mM dNTP - 2.0 mM MgCl, » 1.0 U Klen Tag DNA polymerase ; & f&
BB A - one cycle of 94°C for 5 min, 50°C for 1 min and 72°C for 2 min; 40 cycles
of 94°C for 1 min, 60°C for 1 min and 72°C for 1.5 min with a final extension of
72°C for 10 min -

#& PCR #%3#% ITSV/ITS2 A 3)4% L& 1%34 s & 7k (agarose electrophoresis)if 17
R EFIB) 0 &84 800 bp 2 B B A spin column #BAT@AL 8/ 0 B X d o1
BB AT LA Sanger EX EF I - BEREVZRABHREI 2 BHEEH
R FI R H BRI 0 B A AAVE W8 F AR R4k B 1E 0 7 Genbank R4k
7 o

primer: 18D primer; 2858
i I— T B S— 1
18s RNA T 5.8s RNWE&; 1 28s RNA
4— DR G R
primer: 1858 primer: 28CC

(w) -~ %At R4 T-PCR, &F &k

WA S R ARURE - M B Fm LRI K4 &3 DNA Jeikik
WERE > ARBFHFERBERER PR E Ll — PR H kB LR RN
ITSIATS2 /3185 » SKAVBPF A RS8R 5 LR34k - £ —4m3] F & 18D 2 1858
R A RIEME ITS1 A7) > 5 —4n 5] Fdy 2858 #2 28CC 4 4%, » A R 4% ITS2
3] PCR AR Z RIEARM4A 225 pl RAEF &4 15 ng #48 DNA > 10 mM
Tris-HCI (pH 8.3) » 50'mM KCI > 1.0 uM each primer » 0.2 mM dNTP * 2.0 mM
MgCl,- 1.0 U Klen Tag DNA polymerase; & H 4 3% 4 *one cycle of 94°C for 5 min,
50°C for 1 min and 72°C for 2 min; 40 cycles of 94°C for 1 min, 60°C for 1 min and
72°C for 1.5 min with a final extension of 72°C for 10 min -

# PCR #&3% ITS1/ITS2 F %114 14 2%3§ Bs & 7k (agarose electrophoresis)it
AFEREAR - &8 500 bp 2 R & LA spin column i# /T E11E > B R B4
Ve R AT EL Sanger AZ X IAF - B ERE D Z R AR E I 2 B 46 4
Mo BRI RIRE o B8 RSB RS A2 A% B 0 # Genbank £

7



SR 3 e
() ESHEREHAEZE T

HHELERBHER P CRIARAN BRI ofs8ey) T e &
Wy P BB RS EUEERR AR PEEHETEH
Mt —AA3 G - BiBHEH e BETUARS NP BHG LM - LR - A
AR LR A EAEMAM > £ HPLC 5 Bl ST sk ¢ 443
et A M DNA e4BR EMAFH A - MBSy m P RB L
BehuailmzeMHRA BAXPEERHESHEY A EAL4
2 ITS/IGS FEM2 BT L LCELMMEETH  BRXIRFH
WHIZ - BARE B ETRGAEs2E R A8 84 Genbank FH 7 A&
%o FERPIE A b TR P AR B BT MR T M e B, ey B o

EHPREARNB AR @ £RRBRPHMBNPERR &
AREHEHRAN B EREILASEBATISY > A Linux AMATHL L4 2
X Apache ®R PR KAE U A MySQL F A > THE PHP LR R HERE S
A M6 B IEPSR ARG RIS R o fi - FIEPY R IUF M A F 4] b
P& & =T JA¥ R B AT Hn s - T HW B R A AT BT - MRS R T L%
BEAENHES > BWEMGBHMNE ST HBERF ¥4 e @B 04a 0
HI e

()~ PLE th— A2 S TR 4B & 2t i

AnPZAaT e R PIRA W ITS AR R A S S ERed 2 Eib
B &AM RAR KRR BAAR)  RATAF AL K33 P so A Flora of
Taiwan™ eFlora.org™ s 7 % # 2 440 S R % R BATH 4 » LLBRE R -
BAVE & A K SR A M T R A B AR RAR B AR P B TR
H o BHRARAR Y 0 A TR R R R RAT M e A R ARER
) TAETT A2 —Ftmi S F T K -



> HBX
(=)~ BHF 54

MARROCARETHRBEMH T AL CERY

&y GenBank > @ % sk 2 ¥4 5] & #55 % $] Genbank 2 § @MU‘F

Bt B re4E 4 & £ NCBI

Bk | B 4(P) £ 4 () 1TS1 | ITS2
1 ¥+&4E Astragalus mongholicus v v
2 [E Astragalus membranaceus v v
3 EEEEH Hedysarum polybotrys v v
4 Y Cyathula officeinalis v 4
5 Trie g Achyranthes bidentata 4 v
6 WRE (birE) Isatis indigotica v v
7 BE (higE) Strobilanthes cusia v v
8 ¥ Vaccaria segetalis v v
9 IF 42 FF Melastoma candidum v v
10 Hp i G Ay Cynanachum stauntonii v v
1 A Taraxacum mongolicum v v
12 FEE O Lactuca chinensis v v
13 hiE B FEuphorbbia thymifolium v v
14 FILBLE Patrinia scabiosaefolia v v
15 & it B g Patrinia villosa v v
16 G748 & Faliopia multiflora v v
17 S Dioscorea bulbifera v v
18 AT% Euonymus laxiflorus v v
19 BATH (F&4) Cudrania cochinchinensis var. gerontogea v v
20 % F Gardenia jasminoides v v
21 & % Cynanchum atratum v v
22 tmir B Ao Acanthopanax gracilistylus v v
23 aitkeE R Hedyotis diffusa v v
24 R AR Aristolochia manshuriensis v v
25 #AE(AF#B) Fuphorbia thymifolia v v
26 @‘;;5;‘»} E‘? Isstis tinctoria v v
27 sHEE Strobilanthes formosanus v v
28 L Eclipta prostrata v v
29 18 & Fallopia multiflora v v
30 W8T Dioscorea bulbifera v v
3] i b6 Astragalus complanatus v v
32 Bk Cimicifuga foetida v v
33 i Perilla frutescens v v
34 ZH iRy Ambrosia trifida v v
35 BB Parthenium hysterophorus v v
36 BRRY Houituynia cordata v v

9




37 & Siegesheckia orientalis v v
38 EELE Erechtites hierccifoliu v v
39 e fhe ¥ Erechtites valerianifolia v v
40 KIiERY H Bidens alba v v
41 — % F Vemonia cinerea v v
42 P Artemisia indica v v
43 & 1R ik Erigeron annuus v v
44 EERITR Erigeron morrisonensis var. fukuyamae v v
45 KEME Gnaphalium hypoleucum v v
46 404 Gnaphalium luteoalbum L.Subsp.affine v v
47 BE 3% Solanum nigrum v v
48 H R AR Solanum americanum v v
49 WER(L£iER) Elephantopus mollis v v
50 FLBEBRE Anaphalis morrisonicola v v
51 RiGHBE Anaphalis nepalensis v v

5 # % GenBank 8 3L &304 48 £ 4o F A7

il — 4B (Achyranthes bidentata)

LOCUS DQ813300 778 bp DNA linear  PLN 02-AUG-2006

DEFINITION Achyranthes bidentata CCMPYSRD025-004 18S ribosomal KNA gene,
partial sequence; internal transcribed spacer !, 5.8S ribosomal RNA
cene, and 1nternal transcribed spacer 2, complete sequence; and 26S
ribosomal RNA gene, partial sequence.

ACCESSION  DQ813300

VERSION DQ813300.1 GI:110826415

KEYWORDS

SOURCE Achyranthes bidentata

ORGANISM Achyranthes bidentata
Eukaryota; Viridiplantae; Streptophyta; Embryophyta; Tracheophyta;
Spermatophyta; Magnoliophyta; eudicotyledons; core eudicotyledons;
Caryophyllales; Amaranthaceae; Achyranthes.

REFERENCE 1 (bases 1 to 778)

AUTHORS  Hsieh,C.-C., Chang,Y.-S., Kuo,C.-L., Liu,S.-L., Chiu,T.-H. and
Chen,F.-J.

TITLE The genomic ITS sequence of nuclear ribosomal DNA identification
and construction of the bioinformatics database of pharmaceutical
botany in Taiwan

JOURNAL ~ Unpublished

REFERENCE 2 (bases | to 778)

AUTHORS  Hsieh,C.-C., Chang,Y.-S., Kuvo,C.-L., Liu,S.-L., Chiu,T.-H. and
Chen,F.-J.

TITLE Direct Submission

JOURNAL ~ Submitted (23-JUN-2006) Graduate Institute of Integration Chinese

and Western Medicine, China Medical University, No. 91 Hsueh-Shih

Rd., Taichung 404

. Taiwan
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FEATURES Location/Qualifiers
source 1..778
forganism="Achyranthes bidentata"
/mol_type="genomic DNA"
/specimen_vouche r="CCMPISRD025-004"
/db_xref="taxon:384659"
{tissue_type="root"
rRNA <1..120
/product="18S ribosomal RNA"
misc_RNA 121..351
/note="internal transcribed spacer 1"
rRNA 352..508
/product="5.8S ribosomal RNA"
misc_RNA 509..708
/note="1nternal transcribed spacer 2"
rRNA 709. .>778
{product="26S ribosomal RNA"
ORIGIN
1 cgcggegacyg tgggegettc gecgecggeg acgtegegag aagttcactg aaccttatca
61 tttagaggaa ggagaagtcg taacaaggtt tccgtaggtg aacctgegga aggatcattg
[2] tcgaaacctg cctageagaa tgaccagega acatgtitac atattgeatg gggagggegt
i8] actggcttgt ccagtecete cctaatgttg gggagticce ccttgattgg tggtgctgce
241 caacacaata acgaaccccg gegtgatarg cgecaaggaa caaaaatgag agtgtgetta
301 tcctitactcg gatticegge tgaggatgtt ggcacccaat ctaagtcatt aaatgactct
361 cggcaacgga tatcilcgget ctegeatega tgaagaacgt agcgaaatge gatactiggt
421 gtgaattgca gaatcecgtg aaccatcgag tttttgaacg caagltgege ctgaagectt
481 ttggccaagg cacgtctgec tgggagtcac gcatagegtic tctecccace tccaaagtgt
541 gpaggepgaga ggaagatgge cleccatgee tcaccgggtg tggatggect aaattaggaa
601 gcetcgpgat acgagatgee geggegattg glggttgtat acatgggect tccetegtgt
661 cgtgcatcac gtagcccatg gegectegta ggacccttaa aaaccttige gaccccaggt
721 caggcggggt tacccgetga gtttaageat atcaataage ggaggaaaga aacttaca
I
ol =t Bk B (Isatis tinctoria)
LOCUS DOQ813301 807 bp DNA linear PLN 02-AUG-2006
DEFINITION Isatis tinctoria CCMP95RD025-010 18S ribosomal RNA gene, partial
sequence, internal transcribed spacer 1, 5.8S ribosomal RNA gene,
and internal transcribed spacer 2, complete sequence; and 268
ribosomal RNA gene, partial sequence.
ACCESSION  DQ813301
VERSION DO813301.1 GI:110826416
KEYWORDS
SOURCE [satis tinctoria
ORGANISM Isatis tinctoria

Eukaryota; Viridiplantae:; Streptophyta. Embryophyta; Tracheophyta;
Spermatophyta; Magnoliophyta; eudicotyledons; core eundicotyledons;

I



REFERENCE
AUTHORS

TITLE
JOURNAL
REFERENCE
AUTHORS
TITLE
JOURNAL

FEATURES

rosids; eurosids [1; Brassicales; Brassicaceae: Isatis.
1 (bases 1 to 807)
Hsieh,C.-C., Chang,Y.-S., Kvwo,C.-L., Liu,S.-L., Chiu,T.-H.,
Chen,F.-J. and Shih,W.-C.
The genomic ITS sequence of nuclear ribosomal DNA identification
and construction of the bioinformatics database of pharmaceutical
botany 1n Taiwan
Unpubl1shed

2 (bases 1 to 807)
Hsieh,C.-C., Chang,Y.-S., Kuvo,C.-L., Liu,S.-L., Chiu,T.-H.,
Chen,F.-J. and Shih,W.-C.
Direct Submission
Submitted (23-JUN-2006) Graduate Institute of Integration Chinese
and Western Medicine, China Medical University, No. 91 Hsueh-Shih
Rd., Taichung 404, Taiwan
Location/Qualifiers

sgurce

rRNA

misc_RNA

rRNA

misc_RNA

TRNA

ORIGIN

1
61
121
181
241
301
361
421
481
541
601
661
721
181

cgcggegacg
tttagaggaa
tcgatacctt
ggtgtcttag
attcatatct
aagtgtcaag
gtggacgctyg
tcgcatcgat
accatcgagt
tgggtgtcac
cegtgtgtta
catgeggtge
atgacccaaa
tatcaataag

1..807

Jorganism="lIsatis tinctoria”
/mol_type="genomic DNA"

/specimen_voucher="CCMPSSRD025-010"
/db_xref="taxon:161756"
/tissue_type="root"

<1..120

/product="18S ribosomal RNA"

121..390

/note="1nternal transcribed spacer 1"

391, .548

/product="5.8S ribosomal RNA"

549..739

/note="internal transcribed spacer 2"

740, .>807

/product="26S ribosomal RNA"

tgggtggttc
ggagaagtcg
atcgtaaaca
ctgattccgt
cggtigggtce
gaacatgcaa
tgctgcaate
gaagaacgta
clttgaacge
aaatcgtegt
ccgeacgegg
fgaattaaaa
gtectcaacg
Cggaggaaag

geegtetgeg
taacaaggtt
gaacgacccg
gcetgecgat
atgcgectag
ctaaacagcce
taaagtctaa
gcgaaatgcg
aagttecgcc
ceeeecatec
tiggccdaaa
cctegteata
cgaccecagg
aactaca
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acgtcgcgag
tccgtaggte
cpaacgattg
tccgtggtta
cticcggata
tgegttegec
aacgactctc
atacttggtg
ctaagectte
tctcgaggat
tccgagetaa
cegttggcce
tcaggeggea

aagtccacta
aacctgegga
aicatcactc
tgcgegtopt
tcaccaaacc
tacccggaga
ggcaacggat
tgaattgcag
tggecgageg
aatggacgga
2gacgcaagy
cleectgtect
tcacccgetg

daccttatca
aggatcattg
tcggtggsct
ctcagecaag
¢ceggeacgaa
cggtgtttge
atctcggetce
aatccegtea
cacgtctgcec
agcetggtete
agegtetcga
gatgctctcg
agtttaagca
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B F PO E R T AR

Wppl— - & BE (Srobilanthes formosanus)

>From gb-admin@nchi.nlm.nih.gov

> bank11855397

Submission 1 of a total of ! submission(s).

Comment : changchihsieh@hotmail.com

--To be released immediately after processing--

LOCUS
DEFINITION

ACCESSION
VERSION
KEYWORDS
SOURCE
ORGANTSM

REFERENCE
AUTHORS

TITLE

JOURNAL
REFERENCE
AUTHORS

TITLE
JOURNAL

COMMENT
FEATURES
source

bank1t855397 823 bp DNA linear 09-NOV-2006
Strobilanthes formosanus 18S ribosomal RNA gene, partial sequence,
internal transcribed spacer 1, 5.8S ribosomal RNA gene, and
internal transcribed spacer 2, complete sequence; and 26S ribosomal

RNA gene, partial sequence.
855397

Strobilanthes formosanus
Strobilanthes formosanus
Unclassified.
1 (bases | 10 823)
Hsieh,C.-C., Chang,Y.-S., Kuo,C.-L., Liu,S.-L., Chiu,T.-H.,
Chen,F.-J. and Shih,W.-C.
The genomic ITS sequence of nuclear ribosomal DNA identification
and construction of the bioinformatics database of pharmaceutical
botany in Taiwan
Unpublished
2 (bases | to 823)
Hsieh,C.-C., Chang,Y.-S., Kuvo,C.-L., Liu,S.-L., Chiu,T.-H.,
Chen,F.-J. and Shih,W.-C.
Direct Submission
Submitted (09-NOV-2006) Graduate Institute of Integrated Medicine,
China Medical University, No. 91, Hsueh-Shih Rd., Taichung 404,
Taiwan
Bankit Comment: changchihsieh@hotmail.com.
Location/Qualifiers
1..823
forganism="Strobilanthes formosanus”
/mol _type="genomic DNA"
/specimen_voucher="CCMP95RD025-602"
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rRNA

misc_RNA

rRNA

misc_RNA

rRNA

BASE COUNT
ORIGIN
]
61
121
181
24]
301
361
421
481
541
601
661
721
181

161

tgagccgacg
tttagaggaa
tcgaccctaa
geggtgggaa
ggclaacgaa
cgeecgegea
tagaacgact
gcgatacttg
¢cecgaagect
ccetegtget
cgeeectgge
gtggatgact
aacgacccga
ctgagttitaa

1..120

/note="18S ribosomal RNA, partial sequence”

121..363

/note="internal transcribed spacer 1"

364..520

/product="5.8S ribosomal RNA"

521..751

/note="1nternal transcribed spacer 2"

752..823

/note="26S ribosomal RNA, partial sequence”

a 262 ¢

tgggeggttce
ggagaagtcg
aacgagcaga
ttceceetece
caccggegcg
ccgtgegcesg
cleggeaacg
glgtgaattg
tcgggeegag
ccctaaccgg
ECECBECCEE
ccleagetgt
gegeateegt
gcatatcaat

261 g

getgeeegeg
taacaaggtt
ccgegaacge
gggcacgtce
gaaggcgeca
tgcgegcticg
gatatctegg
cagaatcccg
ggcacgectg
gtcegacggc
cttegaatgeg
ceetgtegeg
gegeaccegat
aageggagga

= 0 BB ¥E (Houttuynia cordata)

>From gb-admin@ncbi.nlm.nih.gov

> bank1t855383

Submission 1 of a total of I submission(s).

Comment: changchihsieh@hotmail.com

139 t

acgtctcgag
tccgtaggtg
gttcaacaaa
ceegaccecece
aggaaaacat
ggegeeegtg
ctetegeatce
toaaccatcg
cotggtegec
cgagggeggt
atceeteggce
ctcegtggceg
tgcggeccca
aaaagaaaca

--To be released immediately after processing--

LOCUS
DEFINITION

ACCESSION
VERSION

bankit8&5

5383

833 bp

DNA

aagtccatta
aacctgcegga
acgtggeesg
ggeggegegt
aaacgaagcg
gccggacgcce
gatgaagaac
gtttttgaac
acgaatccceg
geggagattg
ggegeecgic
tcgtectgac

ggtcaggegg
tac //

linear

aaccttatca
aggatcattg
cegtegtgeg
gcgecgeteg
ttcgeeeect
tcttgaacit
gtagcgaaat
gcaagitgcg
tcgeceecect
gceteeegte
gcgacaagtg
gggcatcacg
ggattacccg

PLN 09-NOV-2006

Houttuynia cordata 18S ribosomal RNA gene, partial sequence;
internal transcribed spacer 1, 5.8S ribosomal RNA gene, and

internal transcribed spacer 2, complete sequence; and 26S ribosomal

RNA gene, pariial sequence.

855383
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KEYWORDS

SOURCE Houttuynia cordata

ORGANISM Houttuynia cordata
Eukaryota; Viridiplantae; Streptophyta; Embryophyta; Tracheophyta;
Spermatophyta; Magnoliophyta; magnoliids; Piperales; Saururaceae;
Houttuynia.

REFERENCE 1 (bases | to 833)

AUTHORS  Hsieh,C.-C., Chang,Y.-S., Kuwo,C.-L., Liu,S.-L., Chiu,T.-H.,
Chen,F.-J. and Shih,W.-C.

TITLE The genomic ITS sequence of nuclear ribosomal DNA identification
and construction of the bioinformatics database of pharmaceutical
botany in Taiwan

JOURNAL  Unpublished

REFERENCE 2 (bases 1 to 833)

AUTHORS  Hsieh,C.-C., Chang,Y.-S., Kuo,C.-L., Liu,S.-1.., Chiu,T.-H.,
Chen,F.-J. and Shih,W.-C.

TITLE Direct Submission

JOURNAL  Submitted (09-NOV-2006) Graduate Institute of Integrated Medicine,
China Medical University, No. 91, Hsueh-Shih Rd., Taichung 404,
Taiwan

COMMENT Bankit Comment: changchihsieh@hotmail.com.
FEATURES Location/Qualifiers
source 1..833
{forganism="Houituyn:a cordata”
/mol_type="genomic DNA"
/specimen_vouche r="CCMP95RD025-605"
/db_xref="taxcn:16752"
rRNA 1..120
/note="18S ribosomal RNA, partial sequence”
misc_RNA 121..351
/note="1nternal transcribed spacer 1"
rRNA 352..509
/product="5.8S ribosomal RNA"
m1sc_RNA 510..763
/note="1nternal transcribed spacer 2"
snRNA 764 . .833
/note="26S ribosomal RNA, partial sequence”
BASE COUNT 179 a 216 ¢ 249 g 189 t
ORIGIN
! cgeggegaceg tgggegette getgeeggeg acgtegegag aaglccactg aaccttatca
61 tttagaggaa ggagaagtcg taacaaggtit tccgtaggig aacctgegga aggatcattg
121 ttgatgcgta ccaaaacaag atcgaccgaa gcgaacatgt gaccecttgt tctttgettg
181 cgtgcgagga ttgecgtete gotggetetc cgagegeglc gggeaccaac gaacaaaatc
241 ccggegeagt ccgegecaag gaattttctl aattgattgt ggeggteteg tcgeccgitt
301 gecgeettgtg cgtegecgeg tecgagltgg cgcatcaaac tataatgtca atacgacict
361 cggeaacgga tatcteggct ctegcatega tgaagaacpt agcgaaatgc gatacttggt
4271 gtgaattgca gaatccocgtyg aaccategay tettigaacg caagtigege ccgaggectt
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481
541
601
661
721
781

ttaggttgag
caacgggcag
ttggctgaaa
ttttgggceg
cctattcgat
ggpatcaccc

gocacatctg
acaaggatgg
agctectgecce
cgattgicgg
cgaccteege
gctgaattta

cttgggcgtce
gtirgcggag
tttggttgca
gatgttgtgt
actccggagg
agcatatcaa

aaacatcacg
attggccgte
cgcggetcaa
cgtgctttge
cacgaatcag
taagcggagg

tcgctececa
cgagtgeetc
caagtggtgg
ccgtgttggc
attgegacec
aaaagaaact

caccactgece
gagcacgCge
ttgtgggctc
cagcgaggac
caagtcaggt
tac //

(=)~ A oladr

EHFERZIEQTHIBAA RN ET P RBFH
69 Perl #2470 47 » Ao hrayf2 Lahdo T ¢

o R SR e i

1. L4885 i 47547  cempfile.pl

#DNA sequences analysis program

AIARKARTRRMEAEETPEHR LR & 3t F 458 CCMPIS-RD-025 R E FhBh » EAH2
N SRR T AR 0 A LB

HIATF RAE R e

print "Please key in the filename in Genbank accession number array:\n";

$tilearray=<STDIN>;

open FILE, "<$filearray";

while (<FILLE>){

Sarray = 3§ _;
i

#ih GenBank F # 5 9 & bR AT 0 40
(@acn=split(/,/,$array);

for ($an=0;$an<$#acn+1:San++){
$accl=%acn[$an];

use Bio::DB::GenBank;

use Bio::SeqlO::GenBank

$db = new Bio::DB::GenBank;

$seqobj = $db->get_Seq by acc("$accl™);

$ann_coll = $seqobj->annotation;

$string2=$accl;

mkdir "/genbank";

mkdir "/genbank/$accl";

open (OUTPUT,">/genbank/$acc 1 /$string2-annotation.txt");

for $ann ($ann_coll->get_Annotations) {

print OUTPUT $ann->as_text if ($ann->tagname eq "comment");

}

$seqobj2 = $seqobj->seq();
open (OUTPUT,">/genbank/$acc1/$string2-sequence.txt™);
print QUTPUT "$seqobj2";

$seqobj3 = $seqobj->desc();

open (OUTPUT,">/genbank/Sacc1/$string2-description.txt"):
print OUTPUT "$seqobj3™;

16



#Sequence analysis and database output

$Al=8seqobj2=~tt/ATCG//;

open (QUTPUT,">>/genbank/$acc1/$string2-analysis.txt");

print OUTPUT "ntsMSAIl\n";

@nucleotides=('A",'T",'G",'C");

for ($k=0;$k<4;$k-++){ @k=%seqobj2=~m/$nucleotides[$k]/gi;
$mono_number=scalar(@k);
$mono_percentage=($mono_number/$A1)*100;
$monopercentage=sprintf("%.1{%",$mono percentage);
push @nucleotidel,"$monopercentage”;
push @DNAbase,"$nucleotides[$k]=$monopercentage";
print OUTPUT "$nucleotides|$k ]\ mono_percentage\n”;)}

#ITS Mononucleotides analysis and pie figure output
use GD,;
use GD::Graph::pie;
my $graph=GD::Graph::pie->new(550,550);
$eraph->set(title=>"$string2 ITS Mononucleotides analysis",
start_angle=>6,
3d'=>0,
label =>"Mononucleotide composition”,
transparent=>0,
x_all_ticks=>1,
suppress_angle=>3);
$graph->set_title_font(gdGiantFont);
$graph->set_label font(gdGiantFont);
$graph->set_value font(gdGiantFont);
$image=%graph->plot([[@DNAbase},[@nucleotide1]}) or die $graph->error;
open (f1,">/genbank/$acc1/$string2-nucleotides.png™);
binmode (f1);
print f1 $image->png;
print "@ING";
@DNAbase = ();
@nucleotidel = ();

#1TS Dinucleotides analysis and bar figure output

open (OUTPUT,">>/genbank/$acc/$string2-analysis.txt");

@dinucleotides=(AA',AGAC,ATTT,'TA", TG, TC',/CC',/CA",'CT',CG,'GG','GA",'GT",'GC";

for ($1=0;81<16;81++){ @]=$seqobj2=~m/$dinucleotides[$1]/ai;
$di_number=scalar(@l);
$di_All=$di_AN+S$di_number;}

for ($i=0;$1<16;$i++)}{@i=%seqobj2=-m/$dinucleotides[$i}/gi,
$di_number1=scalar(@i); )
$di_percentage=($di_numberl/$di_All)*100;
$dipercentage=sprintf{"%.1{%",$di_percentage);
push @dinucleotidel,"$dipercentage”;
print QUTPUT "$dinucleotides[$i]\$di_percentage'n"; }

@di_nucleotide=sort{Sh<=>%a}@dinucleotide1;

my $Symax=%di_nucleotide[0]+1;

use GD;

use GD::Graph::bars;

my Sgraph=GD::Graph::bars->new(800,600);

Sgraph->set(show_values =>"@dinucleotide1”,
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transparent=>0,
title=>"$string2 ITS Dinucleotides analysis™,
x_label=>"Dinucleotides composition’,
x_label_position=>1/2,
y_label=>'Percentage(%)',
x_all ticks=>1,
y_all_ticks=>0,
y_all_numbers=>0,
zero_axis=>0,
zero axis only=>0,
bar_spacing=>5,
y_max_value=>"Symax",
y_long ticks=>1,
y_tick_length=>"$§xmax",
bgclr=>'white’,
boxelr=>"lgray’,
borderclrs=>{qw(black)],
delrs=>|qw(Ired

lgreen

Iblue

lyeliow

dbrown

Ipurple

cyan

orange

IR
cycle clrs=>1,
shadowclr=>'dgray’,
shadow_depth=>2
):
$graph->set_title_font(gdGiantFont);
$graph->set x label font{gdGiantFont):
$graph->set y label font(gdGiantFont);
$graph->set _x_axis font(gdLargeFont);
$graph->set_y axis_font(gdLargeFont);
$image=3%graph->plot([[@dinucleotides].[@dinucleotide1]]) or die Sgraph->error;
open(f2,">/genbank/$acc 1/$string2-dinucleotides.png™);
binmode ({2);
print 2 §image->png;
print "@ING",
$di_All="";
{@dinucleotides = (};
@dinucleotidel = ();

#ITS Trinucleotides analysis and bar figure output
open (QUTPUT,">>/genbank/$acc1/$string2-analysis.txt");
@trinucieotides=('TTT",'TTC ' TTA,TTG","TCT' TCC"'TCA,'TCG", TAT", TAC', TAA', TAG', TGT","
TGC,TGA",TGG,'CTT,'CTC,'CTA",'CTG',/CCT",/CCC",'CCA",'CCG'",'CAT",CAC''CAA"'/CAG"'CG
TCGCUCGACGG ' ATT ATC' ' ATAATG'ACT'/ACC'ACA"ACG"'AAT' 'AAC JAAA''AAG'
JAGTVAGC AGA VAGGUGTT,'GTCGTAGTG'GCT,'GCC'GCA",GCG",'GAT '"GAC'"GAA",
GAG,GGT,'GGC''GGA",'GGG");
for ($n=0;5n<64;$n++){ @n=$seqobj2=~m/$trinucleotides[$n]/gi;

$tri_number=scalar{@n):
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$tri_All=Stri_All+$tri_number;}

for ($j=0,8j<64.8j++)}{ @j=$seqobj2=~m/$trinucleotides[$j]/gi;
$tri_number1=scalar(@));
$tri_percentage=($tri_numberl/$tri_All)*100;
$tripercentage=sprintf("%.1{%",$tri_percentage),
print OUTPUT "$trinucleatides[$jJ\t$tri_percentagein”;}

@trinucleotides1=("TTT",'TTC","TTA,TTG " TCT'TCC,'TCA",TCG"'TAT, " TAC",'TAA",'TAG','TGT,
TGC,TGA','TGG";
for ($0=0;%0<16;$0++){@o=8seqobj2=~m/$trinucleotides [$o]/gi;
$tri_number2=scalar(@o);
Stri_percentage 1==($tri_number2/$tri_All)*100;
Stripercentage 1=sprintf("%.1{%",$tri_percentagel);
push @trinucleotide,"$tripercentagel”;}
@tri_nucleotide=sort{$b<=>$a}@trinucleotide;
my $ymax1=$tri_nucleotide[0]+1;
use GD;
use GD::Graph::bars;
my $graph=GD::Graph::bars->new(800,600);
$graph->set(show_values =>"@trinucleotide",
transparent=>(0,
title=>"S$string2 ITS Trinucleotides(T) percentage data”,
x_label=>"Trinucleotides composition’,
x_label position=>1/2,
y_label=>'Percentage(%)’,
x_all_ticks=>1,
y_all_ticks=>0,
y_all numbers=>0,
zero_axis=>0,
zero_axis_only=>0,
bar_spacing=>5,
y_max_value=>"$ymax1",
y_long_ticks=>1,
y_tick length=>"$xmax",
bgclr=>'white',
boxclr=>"Igray’,
borderclrs=>[qw(black)],
delrs=>[qw(lred
lgreen
Iblue
lyellow
dbrown
Ipurple
cyan
orange
)]9
cycle_clrs=>1,
shadowclr=>'dgray’,
shadow_depth=>
)i
$oraph->set title font(gdGiantFont);
$graph->set_x_label font(gdGiantFont);
$graph-»set_v_label font(gdGiantFont);

19



$graph->set_x_axis_font(gdLargeFont);

$graph->set_y axis_font(gdLargel ont);
$image=$graph->plot([[@trinucleotides1],[@trinucleotide]]) or die $graph->error;
open (f3,">/genbank/$acc1/$string2-trinucleotides(T).png");

binmode (£3);

print f3 $image->png;

print "@ING";

{@trinucleotidesl = (),

@trinucleotide = ();

@trinucleotides2=('CTT',/CTC',/CTA")CTG','CCT,/CCC',CCA',/CCG",CAT"/CAC'/CAA"/CAG,'CG
T,'CGC''CGA',CGQY);
for (8q=0;$q<16;$q++){@q=%$seqobj2=~m/$trinucleotides2[$q]/gi;
$tri_number3=scalar(@q);
$tri_percentage2=($tri_number3/$tri_ AN)*100;
$tripercentage2=sprintf("%.1{%" $tri_percentage2);
push @trinucleotidel,"$tripercentage2";}
@tri_nucleotidel=sort{$b<=>%a}@trinucleotidel;
my $ymax2=3$tri_nucleotide1[0]+1;
use GD;
use GD::Graph::bars;
my $graph=GD::Graph::bars->new(800,600);
$graph->set(show_values =>"@trinucleotidel”,
transparent=>0,
titte=>"%string2 ITS Trinucleotides(C) percentage data”,
x_label=>'Trinucleotides composition’,
x_label_position=>1/2,
y_label=>"Percentage(%)',
x_all_ticks=>1,
y_all ticks=>0,
y_all_numbers=>0,
zero_axis=>0,
zero_axis_only=>0,
bar_spacing=>5,
y_max_value=>"$ymax2",
y_long_ticks=>1,
y_tick length=>"$xmax",
bgelr=>"white',
boxclr=>"Igray’,
borderclrs=>[qw(black)],
delrs=>{qw(lred
lgreen
Iblue
lyellow
dbrown
Ipurple
cyan
orange
)L
cycle elrs=>1,
shadowclr=>'dgray’,
shadow_depth=>
)i
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$eraph->set_title_foni(gdGiantFont);
$graph->set_x_label font(gdGiantFont);,

$graph->set_y label_font(gdGiantFont),
$graph->set_x_axis_font{gdLargeFont);

$graph->set_y axis_font{gdLargeFont);
Simage=$graph->plot(|[ @trinucleotides2],[ @trinucleotide1]]) or die $graph->error;
open (f4,">/genbank/$acc1/$string2-trinucleotides(C).png");
binmode (f4);

print f4 $image->png:

print "@ING";

@trinucleotides2 = ();

@trinucleotide) = ();

@trinucleotides3=('ATT'ATC'ATA"'ATG'/ACT'/ACC'ACAACGAAT'AAC'AAAAAG' A
GTAGC'AGAAGG');
for ($5=0;$5<16;$s++){ @s=$seqobj2=-m/$trinucleotides3[$s}/gi;
$tri_numberd=scalar(@s);
$tri_percentage3=($tri_numberd/Stri_All)*100;
$tripercentage3=sprintf{"%.1{%",$tri_percentage3);
push @trinucleotide2,"$tripercentage3”; }
@tri_nucleotide2=sort{ $b<=>§a} @trinucleotide2;
my $ymax3=$tri_nucleotide2[0]+1;
use GD;
use GD::Graph::bars;
my $graph=GD::Graph::bars->new(800,600);
$graph->set(show_values =>"@trinucleotide2",
transparent=>0,
title=>"$string2 ITS Trinucleotides(A) percentage data",
x_label=>'Trinucleotides composition’,
x_label position=>1/2,
v_label=>'Percentage(%),
x_all_ticks=>1,
y_all ticks=>0,
y_all numbers=>0,
zero_axis=>(),
zero_axis_only=>0,
bar_spacing=>3,
y_max_value=>"$ymax3",
y_long_ticks=>1,
y_tick_length=>"$xmax",
bgelr=>'white',
boxclr=>"lgray’,
borderclrs=>{qw(black}],
dclrs=>|qw(lred
lgreen
Iblue
lyellow
dbrown
Ipurple
cyan
orange

)L

cycle clrs=>1,



shadowclr=>'dgray’,
shadow_depth=>
);
$graph->set_title font(gdGiantFont);
$graph->set_x_label font(gdGiantFont),
$eraph->set_y label_font{(gdGiantFont);
$graph->set_x_axis_font{gdLargelont);
$graph->set_y axis_font(gdLargeFont);
$image=S$graph->plot({[@trinucleotides3],[@trinucleotide2]}) or die $graph->error;
open (5,">/genbank/$acc1/$string2-trinucleotides(A).png");
binmode (f5);
print f5 $image->png;
print "@ING";
@trinucleotides3 = ();
@trinucleotide2 = (),

@trinucleotides4=(GTT'",'GTC',GTA",'GTG',GCT"'GCC','GCA',/GCG',GAT",/GAC'/GAA'GAG'/G
GT,'GGC,'GGA',GGGY;,
for ($u=0;$u<16;$u++){@u=%$seqobj2=~m/S$trinucleotides4[$ul/gi;
$tri_numberS=scalar(@u);
$tri_percentaged=($tri_number5/$tri_Ail)*100;
$tripercentaged=sprintf("%.1{%",$tri_percentaged);
push @trinucleotide3,"$tripercentage4”;}
@tri_nucleotide3=sort{$b<=>%¥a}@trinucleotide3;
my $ymax4=3$tri_nucleotide3[0]+1;
use GD;
use GD::Graph::bars;
my $graph=GD::Graph::bars->new(800,600);
$graph->set(show_values =>"@trinucleotide3",
transparent=>0,
title=>"$string? ITS Trinucleotides(G) percentage data”,
x_label=>'Trinucleotides composition’,
x_label position=>1/2,
y_label=>'Percentage(%)’,
x_all_ticks=>1,
y_all_ticks=>0Q,
y_all_numbers=>0,
zero_axis=>0,
zero_axis_only=>(Q,
bar_spacing=>3,
y_max_value=>"$ymax4",
y long_ticks=>1,
y_tick_length=>"$xmax",
bgclr=>'white',
boxclr=>'Igray’,
borderclrs=>[qw(black)],
delrs=>[qw(lred
lgreen
Iblue
lyellow
dbrown
Ipurple
cvan
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orange
)

cycle clrs=>1,
shadowclr=>'dgray"',
shadow_depth=>

);
$graph->set_title_font(gdGiantFont);
$graph->set_x label_font(gdGiantFont);
$graph->set_y label_font(gdGiantFont);
$graph->set_x_axis_font(gdLargeFont);
$graph->set y axis_font(gdLargeFont);
$image=$graph->plot([[@trinucleotidesd],[@trinucleotide3}]) or die $graph->error;
open (f6,">/genbank/$acc1/$string2-trinucleotides(G).png");
binmode (f6);
print f6 $image->png;
print "@ING",
$tri AlE="",
@trinucleotides4 = ();
@trinucleotide3 = ();

#Restriction digest and subsequent gel run
use Bio::Seq;
use Bio::Tools::RestrictionEnzyme;
use Bio::Tools::Gel;
use GD;
use GD::Graph;
use GD::Graph::points;
@restriction_name:('Ladder','AvaII','BamHI’,'Bsi[','BsmFl‘,‘EcoRI','EcoRV',‘HaelI','Haelll','[-lhal‘,‘Hi
ndIII");
@Laddermolecular=2000','1000','900",'800",'700",'600".'500",'400",'300","200",'100",'50",25",'10");
for($g=0;$g<$#Laddermolecular+1;$g++){push @Ladder,log10(5g);}
sub logl0{1.362529288*(10*log($Laddermolecular{$g])/log(10)+10)-13.60279288};
$new band NB=scalar(@Ladder);
push @number_data,"$new_band_NB";
for($d=1;$d<$#restriction_name+1;5d++){$seql = Bio::Seq->new(-1d=>'groundhog
day',-seq=>3%seqobj2),
$enzyme =
Bio:: Tools::RestrictionEnzyme->new(-NAME=>$restriction_name[$d]);
@cuts= $enzyme->cut_seq($seql);
$gel = Bio:: Tools::Gel->new(-seq=>\@cuts,-dilate=>10);
%d = $gel->bands;
@new_bands=sort values(%od);
$new_band NBIl=scalar(@new_bands);
push @number_data,"$new_band_NBI1";
for($=0;$f<$#new_bands+1;$f++){push
@NEWband,1.362529288%(50-"$new_bands[$f]")-13.60279288;}
push @NewBands,| @NEWband],
splice{(@NEWband,0):
!
)]
@max=sort{$b<=>3%a}@number_data;
$max1=8max[0];
(@data=(|@restriction_name]),
for($t=0;$t<$max 1;$t++){push @t."SLadder[$t]";
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for($e=0;$e<S#restriction_name;$e-++){push @t,"$NewBands[$e][$t]";}

push @data.[@1];
splice(@t.0);
}

$long=80*12-+150;
$graph = GD::Graph::points->new(}$long,800);

sub y_format{$value = shift;

$ret;

if ($value>=0){$ret = sprintf("%.{",exp(($value-0.0225)/13.62529288*log(10)));

3
$graph->set(zero_axis=>0,
zero_axis_only=> 0,
y_tick_number => 10,
y_number_format=>\&y_format,
transparent=>0,
x_label_position=>1/2,
boxcir=>'black’,
delrs=>[qw(white)],
x_label => '‘Restriction endonuclease’,
y_label => 'DNA fragment length, bp',
title => $string2.’ - Restriction map, gel electrophoresis-1°,
)

$graph->set_title_font(gdGiantlFont);
$araph->set_x_label font(gdGiantFont);
$graph->set_y_label_font(gdGiantFont);
$praph->set_x_axis_font(gdLargeFont);
$graph->set_y_axis_font(gdLargeFont):
$graph->set( markers => [9] );
$graph->set( marker_size => 30 );
$graph->plot(\@data);
open(OUT, ">/genbank/$Sacc1/$string2-electrophoresis-1.png") or die $!;
binmode OUT;
print OUT $graph->gd->png;
@NewBands=():
@data=();
close OUT;

@restriction_namel=('Ladder’,Hinfl',HinP1 I'Kpnl',Msp!','Smal','Sth132I', Taql', TspRI',’Xbal’,’X ho
I;
@Laddermolecular=('2000",'1000','900",'800",'700','600",'500",'400",'300",'200",'100",'50",25",'10");
for($g=0;$g<$#Laddermolecular+1;$g++){push @Ladderl log10(3g);}
sub log10{1.362529288*(10*log($Laddermolecular[$g])/log(10)+10)-13.60279288},
$new_band NBl1=scalar(@Ladderl);
push @number_datal,"$new_band_NB1";
for($d1=1:$d1<$#restriction_namel-+1;$d1++){$seq2 = Bio::Seq->new(-1d=>"groundhog
day',-seq=>3$seqobj2);

$enzyme =
Bio::Tools::RestrictionEnzyme->new(-NAME=>8$restriction_name1[$d1]);

@cuts1= Senzyme->cul_seq(Sseq?);

$oel =
Bio:: Tools::Gel->new(-seq=>\@cuts}.-difate=>10):
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%d1 = $gel->bands;
@new_bandsl=sort values(%d1);
$new band NB2=scalar({@new_bandsl);
push @number_datal,"$new_band NB2";
for($f1=0;$f1<$#new_bandsl+1;5f1++){push
@NEWband1,1.362529288*(50-"$new_bands1[${1]")-13.60279288;}
push @NewBands1,[@NEWband1];
splice(@NEWband1,0);
}
@max 1=sort{$b<=>§a}@number_datal;
$max2=$max1[0];
@datal=({@restriction_namel]);
for($t1=0:$t1<$max2;$t1++){push @t1,"$Ladder 1 [$t1]";
for($e1=0;%e | <$#restriction_namel;Sel++){push
@t1,"$NewBands1[$e1][$t1]";}
push @datal,[@t1}];
splice(@t1,0);

3
$long=80*12+150;
$graph = GD::Graph::points->new($long,800);

suby_format{$value = shift;

$ret;

if ($value>=0){$ret = sprintf{"%.1" ,exp(($value-0.0225)/13.62529288*log(10)));

1
$graph->set(zero_axis=>0,
zero_axis _only=> 0,
y_tick_number => 10,
y_number_format=>\&y_format,
transparent=>0,
x_label_position=>1/2,
boxelr=>"black’,
delrs=>[qw(white)],
x_label => 'Restriction endonuclease’,
y_label => 'DNA fragment length, bp’,
title => $string2.' - Restriction map, gel electrophoresis-2',
%

$graph->set_title_font{gdGiantFont);
$graph->set_x_label_font(gdGiantFont);
$graph->set_y_label font(gdGiantFont);
$graph->set_x_axis_font(gdLargeFont);
$graph->set_y axis_font(gdLargeFont);
Sgraph->set( markers => [9] );
$graph->set( marker_size => 30 );
$graph->plot(\@datal);
open(OUT, ">/genbank/$acc1/$string2-electrophoresis-2.png") or die $!;
binmode OUT;
print OUT $graph->gd->png;
@NewBands1=();
@datal=();
close QUT;
print $string2." analysis OK\n";



1
)

print "Thx use this programin™:

2. A accession number ¥ A i 4T B W 4% | cempace.pl

#DNA sequences analysis program

HARXARRITH IR AZ P BELX B¢ L 43 CCMPIS-RD-025 R4t sy » AL
KAF LBH] T A > LB

HELF & 8y A Accession ég 3h 7

#DNA sequences analysis program

print "Please key in the Accession number:\n";
$accl=<STDIN>;

chomp($acel);

use Bio::DB::GenBank;

use Bio::SeqlO::GenBank

$db = new Bio::DB::GenBank:
$seqobj = $db->get_Seq by acc("Saccl”);
$ann_coll = $seqobj->annotation;
$string2=%accl;
mkdir "/genbank/$accl”;
open (QUTPUT,">/genbank/$acc1/$string2-ann.txt");
for $ann ($ann_coll->get Annotations) {
print QUTPUT $ann->as_text if ($ann->tagname eq "comment");
}
$seqobj2 = $seqobj->seq();
open (OUTPUT,">/genbank/$acc 1/$string2-seq.txt™);
print OUTPUT "$seqobj2";
$SAll=$seqobj2=-tr/ATCG//;
open (OQUTPUT,">>/genbank/$acc1/$string2-analysis.txt");
print OUTPUT "ntsM$AINn";
@nucleotides=('A",'T",'G",'C");
for ($k=0;8k<4;$k++){@k=Fseqobj2=~m/$nucleotides|$k)/gi;
$mono_number=scalar(@k);
$mono_percentage=($mono_number/$AIL)*100;
$monopercentage=sprintf("%.1f%",$mono_percentage);
push @nucleotidel,"$monopercentage™;
push @DNAbase,"$nucleotides[$k]=$monopercentage”;
print OUTPUT "$nucleotides[$k]\tbmono_percentage\n";}
use GD;
use GD::Graph::pie;
my $graph=GD::Graph::pie->new(550,550);
$graph->set(title=>"8$string2 I'TS Mononucleotides analysis",
start_angle=>6,
3d'=>0,
label =>"Mononucleotide composition”,
transparent=>=>0,
x_all_ticks=>1.
suppress_angle=>5);
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$oraph->set_title_font(gdGiantFont);

$graph->set_label font(gdGiantFont);
$oraph->set_value_font(gdGiantFont);
$image=Sgraph->plot({[@DNAbase],| @nucleotide1]]) or die $graph->error;
open (f1,">/genbank/Sacc1/$string2-nucleotides.png”);

binmode (f1);

print f1 $image->png;

print "@ING";

open (OUTPUT,">>/genbank/$acc1/$string2-analysis.txt");
@dinucleotides=('AA'AGAC AT 'TT",'TA",'TG,'TC',/CC'CACT','CG','GG",'GA",'GT",'GC");,
for (81=0;$1<16;$H++){ @I=$seqobj2=~m/Sdinucleotides[$1]/gi;
$di_number=scalar(@l);
$di_All=8di_All+$di_number;}
for ($i=0;8i<16;3i++){ @i=%seqobj2=~m/Sdinucleotides[$i)/gi;
$di_numberl=scalar(@i);
$di_percentage=($di_numberl/$di_All)*100;
$dipercentage=sprintf("%.1{%",$di_percentage);
push @dinucleotidel,"$dipercentage”;
print OUTPUT "$dinucleotides[$i]\t§di_percentage\n"; }
@di_nucleotide=sort{$b<=>%a} @dinucleotidel;
my $ymax=8di_nucleotide[0]+1;
use GD;
use GD::Graph::bars;
my S$graph=GD::Graph::bars->new(800,600);
$eraph->set(show_values =>"@dinucleotide 1",
transparent=>0,
title=>"$string2 ITS Dinucleotides analysis",
x_label=>'Dinucleotides composition',
x label position=>1/2,
y_label=>"Percentage(%)',
x_all ticks=>1,
y_all ticks=>0,
y_all numbers=>(),
zero_axis=>0,
zero_axis_only=>0,
bar_spacing=>35,
y_max_value=>"$ymax",
y_long ticks=>1,
y_tick length=>"$xmax",
bgclr=>'white',
boxclr=>"lgray’,
borderclrs=>{qw(black)}],
delrs=>[qw(lred
lgreen
Iblue
lyellow
dbrown
Ipurple
cyan
orange

),

cycle clrs=>1,

27



shadowclr=>'dgray’,
shadow_depth=>2
)i
$graph->set_title_font(gdGiantFont);

$graph->set_x_label font(gdGiantFont);

$graph->set_y label_font(gdGiantFont);

$graph->set_x_axis_font(gdlLargeFont);

$graph->set_y_axis_font(gdLargeFont);
$image=$graph->plot([[@dinucleotides],[@dinuclcotide]]) or die $graph->error;
open(f2,">/genbank/$accl/$string2-dinucleotides.png");

binmode (2);

print {2 $image->png;

print "@ING";

open (OUTPUT,">>/genbank/$acc1/$string2-analysis.txt™);
@trinucleotides=('TTT",'TTC,'TTA",'TTG', TCT',TCC', TCA', TCG", TAT", ' TAC, TAA", TAG', TGT",
TGC,TGA,'TGG,'CTT',/CTC,'CTA"CTG"'CCT",'/CCC',/CCA"'CCG'CAT"CAC'"'CAA",'CAG','CG
T,CGC,CGAY'CGGATT'ATC'ATA"'ATG''ACT'ACC'ACA'ACG')AAT 'AACAAA"AAG'
SJAGTAGC'AGA'AGG,'GTT,'GTC,'GTA,'GTG',GCT','GCC",GCA"'"GCG"'GAT',GAC",'GAA",
GAG','GGT",'GGC',GGA",'GGG");
for ($n=0;$n<64;$n++){ @n=3%seqobj;2=~m/S$trinucleotides[$n]/gi;

$iri_number=scalar(@n);

Stri_ All=$tri_All+$iri_number;}
for ($j=0;8)<64.5j++1{ @j=$seqobj2=~m/$trinucleotides[$j/gi;

$tri_number!=scalar(@));

$tri_percentage=($tri_number1/$tri_Al)*100;

$tripercentage=sprintf("%.11%" $1ri_percentage);

print OUTPUT "$trinucleotides|$j\$tri_percentagein™;)

@trinucleotides1=("TTT", TTC ' TTA,'TTG " TCT""TCC."TCA'TCG", TAT " TAC. TAA.TAG, TG T".
"TGC','TGA",'TGG";
for ($0=0:$0<16;30++){@o=3seqobj2=~m/Strinucleotides1[$0]/gi;
$tri_number2=scalar(@o);
$tri_percentage 1=($tri_number2/$tri_ AlY*100;
$tripercentage1=sprintf("%.1{%".$tri_percentagel);
push @trinucleotide,"$tripercentagel”;}
@tri_nucleotide=sort{$b<=>$a} @trinucleotide;
my $ymax1=$tri_nucleotide[0]+1;
use GD;
use GD::Graph::bars;
my $graph=GD::Graph::bars->new(800,600);
$graph->set(show_values =>"@trinucleotide",
transparent=>0,
title=>"8string2 ITS Trinucleotides(T) percentage data",
x_label=>'Trinucleotides composition’,
x_label_position=>1/2,
y_label=>"Percentage(%)',
x_all_ticks=>1,
y_all_ticks=>0,
y_all_numbers=>0,
zero_axis=>0,
zero_axis_only=>0.
bar_spacing=>3,
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y_max_value=>"Symax1",
y_long_ticks=>1,
y_tick_length=>"$xmax",
bgclr=>'white',
boxclr=>"lgray’,
borderclrs=>[qw{black)],
detrs=>|qw(Ired
lgreen
lblue
lyelow
dbrown
Ipurple
cyan
orange
).
cycle clrs=>1,
shadowclr=>'dgray’,
shadow_depth=>
)i
$graph->set_title_font(gdGiantFont);
$eraph->set_x_label font(gdGiantFont);
$graph->set_y label font(gdGiantFont);
$eraph->set_x_axis_font(gdLargeFont);
$graph->set_y axis_font(gdLargelont);
$image=%graph->plot([| @trinucleotides!].[@trinucleotide]}) or die $graph->error;
open (13,">/genbank/$acc1/$string2-trinucleotides(T).png");
binmode (£3),
print f3 $image->png;
print " ING";

(@trinucleotides2={'CTT,CTC".'CTA",CTG,CCT,CCC"/CCA'/CCG'CAT',CAC"/CAA"'CAG','CG
1,CGCCGAYCGEY);
for ($q=0,%q<16;$g++){ @q=3%seqobj2=~m/$trinucleotides2[$q)/gi;
$tri_number3=scalar(@q);
$tri_percentage2=($tri_number3/$tri_All)*100;
$tripercentage2=sprintf("%.1{%",$tri_percentage2);
push @trinucleotidel,"$tripercentage2”;}
@tri_nucleotide1=sort{$b<=>%a} @trinucleotidel;
my $ymax2=S8tri_nucleotide1[0]+1;
use GD;
use GD::Graph::bars;
my $graph=GD::Graph::bars->new(800,600);
$graph->set(show_values =>"@trinucleotide1",
transparent=">0,
title=>"8string2 ITS Trinucleotides(C) percentage data”,
x_label=>'Trinucleotides composition',
x label position=>1/2,
y_label=>'Percentage(%)’,
x all ticks=>1,
y all _ticks=>0,
y all numbers=>0,
zero_axis=>0,
zero_axis_only=>0,
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bar_spacing=>5,
y_max_value=>"$ymax2",
y_long_ticks=>1,
y_tick length=>"$xmax",
bgclr=>'white',
boxclr=>"Igray’,
bordercirs=>[qw(black)],
deles=>[qw(lred
lgreen
lblue
lyellow
dbrown
Ipurple
cyan
orange
),
cycle clrs=>1,
shadowclr=>'dgray',
shadow_depth=>
);
$graph->set title_font(gdGiantFont);
$graph->set_x_label font(gdGiantFont),
$graph->set_y label font(gdGiantFont),
$graph->set_x_axis_font(gdLargeFont),
$graph->set_y_axis_font(gdLargelFont);
$image=8graph->plot([[@trinucleotides2),[@trinucleotide1}]) or die $graph->error;
open (f4,">/genbank/$acc1/$string2-trinucleotides(C).png");
binmode (f4);
print f4 $image->png;
print "@ING";

@trinucleotides3=CATT',ATC',ATA"ATG"'ACT';ACC ACA'JACG'AAT JAAC ' AAA'AAG' A
GT',AGCAGA'AGGY);
for ($5=0;8s<16;$s++){ @s=$seqobj2=~m/$trinucleotides3{$s]/gi;
$tri_numberd=scalar(@s);
$tri_percentage3=($tri_number4/$tri_All)*100;
$tripercentage3=sprintf("%.11%",$tri_percentage3);
push @trinucleotide2,"$tripercentage3”;}
@tri_nucleotide2=sort{$b<=>3%a} @trinucleotide2;
my $ymax3=$tri_nucleotide2[0]+1;
use GD;
use GD::Graph::bars;
my $graph=GD::Graph::bars->new(800,600);
$graph->set(show_values =>"@trinucleotide2",
transparent=>0,
title=>"$string2 ITS Trinucleotides(A) percentage data”,
x_label=>"Trinucleotides composition’,
X _label_position=>1/2,
y_label=>'Percentage(%)’,
x_all_ticks=>1,
y_all_ticks=>0,
y all_ numbers=>0,
zero_ axis=>0,



zero_axis_only=>0,
bar spacing=>35,
y_max_value=>"$ymax3",
y_long ticks=>1,
y_tick length=>"$xmax",
bgclr=>"white',
boxclr=>'lIgray’,
borderclrs=>[qw(black)],
delrs=>[qw(lred
lgreen
Iblue
lyellow
dbrown
Ipurple
cyan
orange
)]s
cycle clrs=>1,
shadowclr=>"'dgray’,
shadow_ depth=>
);
$eraph->set_title_font(gdGiantFont),
$graph->set_x_label font(gdGiantFont);
$graph->set_y label font(gdGiantFont);
$eraph->set_x_axis_font(gdLargeFont),
Sgraph->set_y axis_font(gdLargeFont);
$image=S$graph->plot([[@trinucleotides3].[@trinucleotide2}]) or die $graph->error;
open (f5,">/genbank/$acc1/$string2-trinucleotides(A).png");
binmode (f5);
print {5 $image->png;
print "@ING";

@trinucleotidesd=(GTT','GTCGTA"GTG",GCT',GCC'/GCA"GCG','GAT",GAC''GAA''GAG','G
GT',GGC'GGA",'GGG');
for ($u=0;$u<16;$ut++){@u=3seqobj2=~m/$trinucteotidesd[$u]/gi;
$tri_number5=scalar(@u);
$tri_percentaged=(Stri_number5/$tri_ AIN*100;
Stripercentaged=sprintf("%.1{%",$tri_percentaged);
push @trinucleotide3,"$tripercentage4";}
@tri_nucleotide3=sort {$b<=>%a} @trinucleotide3;
my $ymax4=$tri_nucleotide3[0]+1;
use GD;
use GD::Graph:;bars;
my $graph=GD::Graph::bars->new(800,600);
$graph->set(show_values =>"@trinucleotide3",
transparent=>0,
title=>"$string2 ITS Trinucleotides(G) percentage data”,
x_label=>"Trinucleotides composition’,
x_label position=>1/2,
y_label=>'Percentage(%s)',
x_all ticks=>1,
y_all ticks=>0,
y_all_numbers=>0,
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zero_axis=>0,
zero_axis_only=>Q,
bar spacing=>5,
y_max_value=>"$ymax4",
y long_ticks=>1,
y_tick_length=>"$xmax",
bgelr=>'white’,
boxclr=>"lgray’,
borderclrs=>[qw(black)],
dclrs=>[gw({lred
lgreen
Iblue
lyellow
dbrown
tpurple
cyan
orange
IR
cycle clrs=>1,
shadowclr=>"dgray’,
shadow_depth=>
)
$graph->set_title_font(gdGiantFont),
$graph->set_x_label font{gdGiantFont);
$graph->set_y label font(gdGiantFont);
$graph->set_x_axis_font(gdLargeFont),
$graph->set_y axis_font(gdLargeFont),
$image=$graph->plot({{@trinucleotides4],[@trinucleotide3]]) or die $graph->error;
open ({6,">/genbank/$acc1/$string2-trinucleotides(G).png");
binmode (f6);
print f6 $image->png;
print "@ING";

#Restriction digest and subsequent gel run
use Bio::Seq;
use Bio::Tools::RestrictionEnzyme;
use Bio::Tools::Gel;
use GD;
use GD::Graph;
use GD::Graph::points;
@restriction_name=('Ladder',’Avall',BamHI','Bsil', BsmFI',/EcoRl','EcoRV",'Haell', Haelll','Hhal','Hi
ndIIl','Hinfl",'HinP 11','Hpall','KpnI','Mspl','Smal','Sth1321',"Taql', TspRI', X bal',"X hol");
@Laddermolecular=("2000",'1000",'90(",'800",'700",'600",'500",'400",'300",'200','100",'50",'25",'1 0");
for($g=0;$g<$#Laddermolecutar+1;$g++){push @Ladder,log10($g);}
sub log!0{1.362529288*(10*log($Laddermolecular[$g])/log(10)+10)-13.60279288};
$new_band_NB=scalar(@Ladder);
push @number_data,"$new_band NB";
for(8d=1:8d<$#restriction_name+1;$d++){$seql = Bio::Seq->new(-id=>"groundhog
day',-seq=>%$seqob)2);
$enzyme =
Bio:: Tools::RestrictionEnzyme->new(-NAME=>$restriction_name[$d]);
@cuts= $enzyme->cut_seq($seql);
$gel = Bio:Tools::Gel->new(-seq=>\@cuts,-dilate=>10);
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%d = $gel->bands:
@new_bands=sort values(%d);
$new band NBl=scalar(@new_bands);
push @number_data,"Snew _band NB1",
for($f=0;$f<$#new_bands+1;$f++){push
@NEWband,1.362529288*(50-"$new_bands[$f]")-13.60279288;}
push @NewBands,[@NEWband];
splice(@NEWband.0);
}
@max=sort{Sb<=>$a}@number_data;
$max1=8$max[0];
(@data=([(@restriction_name]);
for($t=0;$t<$max1;$t++){push @t,"$Ladder[$t]";
for($e=0;$e<$#restriction_name;$et+){push @t,"$NewBands[$e}[{$1]";}
push @data,[@t];

splice(@t,0);
}
$long=80%22+150;
$eraph = GD::Graph::points->new($long,800);

suby format{$value = shift;

$ret;

if (Svalue>=0){$ret = sprintf("%.{",exp({$value-0.0225)/13.62529288*log(10))):

13
$graph->set(zero_axis=>0,
zero_axis_only=> 0,
y_tick_number => 10,
y_number_format=>\&y_format,
transparent=>0,
x_label position=>1/2,
boxclr=>'black’,
dclrs=>[gqw(white)i,
x_label => 'Restriction endonuclease’,
y_label => 'DNA fragment length, bp',
title => $string2.’ - Restriction map, gel electrophoresis’,
)i

$graph->set_title_font(gdGiantFont);
$graph->set x label font(gdGiantFont);
$graph->set vy label font(gdGiantFont);
$graph->set_x_axis_font(gdLargeFont);
$graph->set_y axis_font(gdLargeFont);
$graph->set( markers => [9] );
$graph->set( marker_size => 30 );
$graph->plot(\@data);
open(OUT, ">/genbank/$acc1/$string2-electrophoresis.png”) or die $!;
binmode OUT,;
print OUT $graph->gd->png;
close OUT;
print "Thx use this program\n™;
close INPUT;
close OUTPUT;
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Zr Y R RR e MAFEMAEEER BAKSEEIRHME LS
FEZHER  THAENFERAOBBYESTTRIE  LAHEROF I L RER
—EFRE ARV BELRER 2 TR Moy B REED
Lo TR R AMEEN ZAH  ITS R 2o EBREFIIETESRL  a
LAtz Pieh EAE S A L RAEE  1DNA AR @AM ML F4 copy number 3
500~40,000 8 » % B A8 E K » AT B4 69 55 48 A 85 4o £ 38 3] copy number $&
R A FERT » HBhe b @M 05T R K 0 B 691842 ¥ e Bt SR e MU 0 AR 6
P rDNA g9 2 Il PCR #3608 R 7 T AR LG RIMER - w R
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BRI A I LAY PR B 0 o X Sh eI A A B AIME T UK FIUF &4
o HEgER i wRITULHEMARBAEN 747 A EHEZ
AR BB RHHAMEMEGEREY > RFA— AR
BT R R AKMBMEHOAE AR RT TR AN ERLARGBEER
MAMER BEABBESH A PCR MR FHEHXIET > ARKXFHN S
ARG A L EENBRE > EHARSNTFREM FOSTEBARN T
AR BIEAL ~ FUE R BB e AR A R > mAEE TR A Mot £ B T 4o
B P AL BB E LA AR MOTER RN - A S EEE
A B 5 F#ATRBRM T 5 4 (cDNA microarray) » & @ ey o¥ - HHBF
SHREGERET  MENMBEMRRKEAMEZE—TTHHG -

18~ iR
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U EHE AT - P RA LB A PR G ARAMAHEEZE R L -

Z RRzAWARIERTIEL BB A F L A 0 URE KRR
KABWwRBAZEHEARNGF 45 814 BAp(THiR)HH A8 e T4
Z I AE .

= ALDHREEMOERAGRTFCRANEHARGBIER M K E
B RRBFHMNSEMNLR SN B IT LRI 5 (cDNA
microarray) * %% & & #2(Proteomic analysis)&y 447 > £iB 5B & S
BEET » MAMBBEMKRARMBEAL—TITHIE -

3
A ERRATHRMTAE P BEZ A st E 45 CCMPIS-RD-025 424t 45

ERB 4 AT AT SUEA TR 0 A -
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gecccaacee ctelcgatge citgctgegt tiggtcttge ctcaltccac cligigagge
tgagltgcaa tlccealcca ciccaaggca aaaccaacaa CCccccggcge gaallgegee
aaggaaalla aatgaaaaga gtgcaacgtt actgiciccg acccgiicge getgtitglg
agggaglgic geigltactt ttgtcgtgaa aatacazaac gaciclcgge aacggatate
{cggclclcg calcgalgaa gaacglageg aaalgcpata cttggtetga attgcagaal
cecgtgaace atcgagictt tgaacgeaag tigegeccea agecattagg cecgaggpeac
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\Achyranthes bidentata

Genome list:

" # Herb Accassion number |Diserption o size (bps)
Aclyyranthes bidentata CCMPISRD02Z5-004 183
ribosomal RNA gene, partial sequence; Internal

1 e DQ813300 transciibed spacer 1, 5.85 ribosomal RNA gene, 778
and internal transcribed spacer 2, complete
sequence; and 265 ribosomal RNA gene, pastial
sequence.
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