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The Human Genome is the "Rosetta Stone of life and death, health, and disease"
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http://www.ornl.gov/sci/techresources/Human _Genome/project/about.shtml

2001 ¥l 17 Gl 2ol AE LT, o] 71EuAERI YR o 5 o o] DElE ¢z
Ae] e vtol et A Ebio-digital) HelE7H FAEAT). o)z o1y AEE AH o)
2A| % 74 Wt defat 2|, gl BRIl € Rej, =4, B A7)
AR, HYA, AR, FHA, 28R, d8R 5ol o s N2l gy
9 A& Hgirke Aelth 53, o2t i Hlol2 A gloj=ig alsi 2y
£ Qsfe] vl ogizmag ag S & ZFRE7E ST T ofn] Awmuz)
Er} vlo] 2R AT Goi7t Y4 EXE I& Z3Y, EXgA = goig dald
A A QTAEZ 2R EE dlote] 7P E ThEo R o] A N3tsl R e s

1799 UEFgo] 0|11 9HT0| o FES 022 ), oY= S Az} GE| HA

A Sl o4t 7|8 EE pgle] EAFA, I YuE HET 2= @ik D s ¢
gAteelotd i FE R 60km HolZl ‘ZAE} ke vl2old QNS BT mEZojal=
WAt &8 ‘E2AEtAERosetta Stone) o] WHAEA Ech EAElAE L Zo) 1.25m,
HE 07m ¢ AL EE, AuE & &1 §REL B AT B4 419 vlAjR|Ek A)

Zeion, 4,000 ol 29E AEEANES E 97 2 £ A& Ao 2 sjgetad 4.

Aole 284 A4 Su7h 2AEAE HEA A9 AXE ok et dA dEs)
Lol F Qnazka] AAEn. Ao, £8, 44, 208, o, g Arse &

g 239 950) 25 gussd Ao BEe Hyoy olU=E AHEAT

FRole 22 Rt FPgeta dulelg Fgkrle), 2 gule dA 3 gt 2
HE F o] AA dojehat AFZelgo] Yehter, ohily) o] = A3 EAE FE
71& fE7t gEAA Eeleh AR AR 2EL WEjE bl A =
of 7]5teta Ql&-E /MBI, olEdt Thdsle) goldl B EAE F1XE AFWAS

TA Be BAE Seste] Folzld Aolth vl 2AlERAR) A=A o] Aol

AP AT S8 A9 ANE oA, 2AEAES] vne olg 2 e
223 9of graialA Ese Aol

. EnjElAE(Rosetta Stone)
¢ (APEEA © hitpt/Avvew.ancientegypl.eo.tiii v ting/rosetta.html)

i 1.2

20004 64204 Hde] dAlel AR FaA YT njEty *g%%ﬁ}?l‘ﬂ Aget|
AN IEAE 204 UE, A9 o] FEgcin v gsln, B A &
A ik 217 ACHID, T(EJED, G(Fohd), CAEADE U] 7] ER12 2GRS
o], DNA MEel ggte] ZAEE AR 712 Z2ady 2=, & As(genome) B
£ 2% gEulr]d] o2 Aotk FEE0E AeEedEr) J1AT £ AL gjdk vhe)
odAg H2olh vkA] FFEI 03 1 2 BEEE ARE AT QE0] o7k A,
T. G. C2he Y AHe] B2 85 309 79 ARE ARSLT 92 o] Yol & FEg
2 & AgsAY, I du)E Easke Yol AR

u

P9 S8 Follchs AEAN, SRASAE 2eke 21 4718 2 AR ¥ oY
T Uk AR, SN BARAET gblsmaAEg) uek BYT Dol
M2 S Ao} deks Holld tha Regn o7 A IRAEE F ojdsA) 2
B S 2 ojulg thesinA, Bushe) SRlold 47 ol & =2 mald A
‘_334- EAEAES] SR, AU EREEY vl 2nRY Holg, & AkT Tha
T ElelEg Roleke We 28 8 Fold. U, UDARERAEE T ol =
PR SR ZRAE oug gen TR, 44 o3 4 g But 99
& Aol 2rleage) BAHY, AR AEs vlolet g dolE s theih o)

Pl Holehs e astel & ol

fi



http://www.hugo-international.org/abt history.php

S wol e & g alRed BEE v, SASAE Aol AAe] 91AE
zeazd = ¢ 7 Fed 40| Yk Sich BEAIE Eoluet o ok ST
o @77} A=HiL ek Reolch w200 A Tl Boke] aRiBo] 2AlEAEe)
B2 37] 98 BB A, Amolehs A9 cloje] @7 wwe B53l7) 99
o8}, 42, Bejeh, WA, S}, 8E0] BEET gtk d8|m A g o
I 2APOE A8, o YBE HB) A% 1Y oW =72, BFYY UL 84
¥ £ ol vloleolEulE A0 Fa40] ZRET 9k

agichy Hho)e gl Ee Albio-informatics, E-& vloleAREHT Balelyk 1 Aol 4
28K (Informatics)’ o &l Ajze] 22} HEEo|F A 7]|%&(information technology)
I} th H|28HA AR §012, AFEE 18 BE2E A2y 9 R WA, A

, o4, 4, A2 53 ARE o|ER AA] 8ol Bet grEolch wEbA PEERE
: iiﬁﬁj wel A RE, AERRY, SR, JEFR, qegHY
— et o AUY 4 qlok sRZIAE, Al dAel B JRE O

F& BB 8KInformatics)o] H}2 Hio] eQlEuElAQ] Aofrh. 713t YatAtd, FE&
Ip Rk o) ojg), Fete] HHMA 7} HIR HlojoQlxujEiio)ct. uio]2.QlalE
& ok BRPET 0] B4 @ A AET 3 Bop A2 7 &3 A8 =Ysto 21
e AXNY o 742] 7je¥ g Yo7 o ol §8 ShE Bobe] 7R A% 8y
wOFE 8248 o] At

3hE, vlo|eQZoigae IAE AZadEl] BHE AlMEAHES(Computational
Molecular Biology)& Wel7| % 8124k &2 o] goke] d7-m7} wWdls)alef wek AA;
AR ST EejEe] EYE SHRo2 dolA vhen glod, ke HE Holg
§ Bl AR SRR AERE AYE e Rk oAE 20009 EEH
Az ES] A4g 7|HoR vlologluneid Zale] B 7R AU
2yslct ohe FolMe @AY Al o] deur|7iaig _ﬁi}ﬁi’i’i“ﬂ ohefA A
28 B7] 2 sl -

B2 AEEo] SARe| disle] ] &F F 1953 9 1]Fe] AYA D, FE(James D.
Watson) T} G728 ZA|A ZE(Francis Crick)ol 215 DNA & 32 28 ¥H) B0
Bate] J2& A& Eoirh o] YR E DNAY gt d= EAslEr] Aztebdet. gzt
o = SHFEE FI Y Axs F458E A=E 19884 v OMZI
Department of Energy)3} vl S EAUNIH: National Institutes of Health)ojx

wol7t AR A S QAAEL SejstA) AR ujF o jo] AIRIRE e L
2840 disf B =Alle] gt

o] ZEAEL l7oleis JEY RS YALHSE AL WY £ A AR
g mzado] 03k 1 E o]2ojd AAY 7t AE& A C, G THe 7122 7| Ee
Y 220 477} BT &4 WEHe] o|fofA Ao BE ZEIY Feo|n ol
e o Tl AL BEE e AYeldd Aotk ST 156 ZAH 4T
u] 30¢] BB Bxpsl) G2e], T 280 vl4Ele 2oy AdTdolsT 19899 el
3 280lAA A TANHGRI: National Human Genome Research Institute) 7} =
W ARl Shag 20 A%0 B HESIYT) 1 $ 1993 4 EHAA FRL uhAR7}
P AsEEAES ZEs Uitk 19904 TE RN BaA HEUGO: The
Human Genome Organisation)& 748 2 2l¢] 18743 3504 7] & A} &l
% 7hed) 2005 WA Q7GR AEE SEAE HAE AAEZRAR AR
it ‘

Rl Zsjo) el (J.Cralg Venter) (MEEH © hup:/fwwwlorbes.com)

39, 1998 59 SARSeAe) AR Fee] WE( Craig Venter) WA} A
FA e A(Celera Genomics)BHs WA7|19e 4Gk 715 A A=2HEY
QAglo] AE) WAL A4S AES BAurAe) AREA ExA R AeEA Rt
£ 4981 B, 293 1k vlFe) A4S He D7) ¢ 2000 971 EAHLR
Az HEE SEscta Adsignh 0|2 d8) AL eaEE At d ¥
AR Ao waHge ,

=gk 2000 349 Ul SUH GBAT 9T Bo} el QAE EHERE UH

Yo ZASHACHT A%stach 23 20009 69 26 Y ol= BT 7R A AT
AR el Ao EEE EHAL AL Hoie QUAEI2HE(HGP: Human Ge-



0| o ol 1HIRE 229, Ialm e FWEHE GHA X, Y | BE 2349 ga|

ZH) =) o] 23 710] QA MBS Als(genome)eld} Ty § o] GuH =
. 7H—l AL B0l glen, Ame oA 9309 4 972 FgEe: ATl #EA
e & : £ $A7H 1289 2] 1g9] Ba4e DNA 7] A Sk Holek

NOME FIOK KT AUB{RPAE HLIARE, At QRaTin], GRAL WY IAE RS e

Wi 35 wazstA gk

it miru o

ARR 02 Flisolzt 3 A7} /AT G WA DNAE Dok Hold, Aot &
o]t ‘gene' ‘chromosome’ ) F4o14l ‘genome’ S EY4 Q2 HEE o8 St
gL Aligolgts §ol2 FYste] AMgska gict

i (A RN E
[T al oIk mA MEol WS L‘floifd(Na!ure 934-942, Feb 2001)%
Ao|HA(Science, 1304-1351, Feb 2001)

ol QI8 AAlY GBS ARE Yuat g riEERAE g REsgt. o
AT, EEE QUAFA=E oFF Hol&k7)7} Hoi A g J4ETE AT e A
of ulRE ¢ g 2olot. 1 gvE BESHE Hle B4 Y, oY B o] ZEA= 2E
T oA o] AL E ThE A2 Al EXsith vhA) 2AHEIAES 5T BAMY
TR gAS0] EOHA] 2 480 A7ZE YR Aolw, Y2 djol=d] g
SR 5 EHETNES ol ZoiE A HETFEC] HRT ol o] HH A

g A7|7A SEL ABAE FHE Holn

>-‘J DA 7fet
e A !

FoHE A o] e o7 At ol HEIR HolerixE 4
HEL old Ho] &7 4B 27k o8 H%‘M‘- 7] Aol B e &
82 ofsj7h A 8 ¥l s

[ 151 o &0 MK 22lD SMAE THSHE DNA 01ELH
(ARG © hiip/ fwww.alzheimers,org/unravelingfimages/large/CNA-HIGH Jpg)

AYAE MEE o}FolF olck AlZE, DAIZ ABoAE I AA7} shie] AE A7

B3, A GEAE g HE o] 2k ofg] 23Gissues) B TESE V& 997t e

ek AZE A, 484, o 2R, njgRceel, S84 MEd, 291 7)e A Az 24 A9 “42} UUNEE g & Jed, Yebd oz Ate ZPE gyse) oys 48 AdHzE
4E o kol )&A] 2 84 deoxyribonuclei olRoiA g, ol E Fo THE B UUAZR o|RojA ok WMz Yekzel Qs HolHe ¥

EEEER ]w- Aok, I FolAz= & Oj ‘ ﬂ; _l? &K deoxyri OﬂllielC 5 el te] st AT HHSE FUAL & 0ol SERAE o oL, Hol S LHARS, 69

acid), & DNA7F 5o} glit], o)zlo] 7e] B4 AAOIT: 28 15004 & 5= 9] wE Esha gn AEe] $88del 2 Exg,




1.5

sole. AEAPL oL 229 Hiol e HlojEuol2 dihg BEE AFlHE ASE,

oz ol Wi 9 H"* Hlolelzt S| ofdel] Zopald, AFE A fleA 7
284 Aolth AAH Az E Aukg w2 A4 ZrjoA Eshe A2
Ad dogEe) nree gnel g4 A Q49 dakEe] 72 4 UES 37
o}, EHS AJolE F 57} vl Y BAYNIH: National Institutes of Health) Ab
3}e] FYABFE EAE(NCBL: National Center for Biotechnology Information,
htip://swww.nebinlm.nih.gov/) et

b What doas NCBIde? |

Establishad in 1585 a3 anational resource for  * Assambly Archive

. molacuar blclogy Infesmation, NCE! crestes

public datatiasss, conduels résserch n il

computagonal blelogy, develops scftware edhalageus giouzs

':oosforenayanu genome data, and

dissaminatas blomedical information - alfor o U

‘the bettsr understanding of malecuier N:”E',‘Hm'f::k“-
G processes affecling human health end hi v

; disease. acs . # Elpctronic FCR

T i e

¥ Coflsg Hreal,

¥ Entrez Homa

| ¥ Entraz Tooks

|

| ¥ Gane expression

!L eribus (GEQ)

__;ME b Human gesama
T pgriveae

"
G- R W |

131 NCBIZ| MOIE

% 59 9204 AFGE, W lEE=s 208, 3309 718 DNa ALe)
U BaiAE o ATEEE HIE o] A|ES S8 il 3 teRede &
T 9)-& Aolth NCBIE http://www.ncbx‘nlm.mh.gov/genome/gu;de/humam'—.;T
A7 8Esle A loleE s £ vt

Brovise yaur Genoma
Chek on the Chromosome la
show

Ganes >

12245670 PSSO R,

A challenge facing researchers taday is that of piscing together
plethora aof data cumrently being generated through the Hu'ra'l
zad $E41: rprns ts. NCB!'s W
siep, gan I

|tra\.~1n= s“thal:meym._(uselhesed z in their cesesrch efferts Merg

LR LRI RHEsEIR LSS

ooy

» OMIR ? Geno Dawmbase
A guitte to human geags and Anev datzbase

nheriled disorders maintained by assotiated informi
Jahng Hapldns University and ot
u colaborators.
- I r RefSeq =
(78 114} it wiolE

ons §e Fol8A sl AL, AN olEltl HolEE e AR E of 1A
STEBE AN BN Yo| FHssithe Holth. ZIASEHelW, AFABelA
2ol choks 4D EE0] A o) Qe slol T X E EjojgolE a2 HEE =9l
e HL b AP@GIL}. 015 G S| Y AGRAY e chEhAlE 16804 T
5] &322 kAL

&7, NCBI Ao|26] S2E)L A4 Hlo|5EL Alo|=ue} GenBankehe A Bjo]¢]
Wloj2o] ARE GenBank o] §lk RE ARE AAl9] @PRATE FoATA 84 8
A} A7) 41 Bago s FEEEY, o] AojEE Y BE HERRE =
T 9 B ohz} 218 AEE BE RBEARE ANY 4 Ik 7155 AT 9k
2k o), URRE AHHOS Ba/71TE 208 B9 ¥ A2e AE 42
W COGs 2 AHE ABeH, o] go|E A7AEe] A 7k BRI ¥ & 9=
£ % 717 AzEgelw M A51T 9tk GenBank o8] BAlo] WAL 7R
A% 84551 2 Aoleh.

oot Wigsil NEABE R, B ROT $Ho SULAYEUEUEMBL
European Molecular Biology Laboratory, hnp‘//ww.ebx.ac.uk/embl) Q=g o
EDNA t|o|E|¥f S(DDBJ: DNA Data Bank of Japan, http://www.ddbj.nig.acip)x
glow, o A Aol Ee 33? Hefol el A2 FUdt dloje B FAFT TEjdich

15



http://www.ncbi.nlm.nih.gov/

| GenBank\ 3
EMBL T}

1" GenBank, EMBL, DDBJ GlojE{t0]2:2] £
(ARERA http:Ilwww.ncbi.n\m,mh,gov/C!ass/MLACGurse/Origina\BHour{Databases/ceﬂab.giﬂ

S, ol ARl A, ZHE HHE A4 §i 4dd= A=A apgolc), 1
2} 11594 ErjAl® GenBank, EMBL, DDB] 22| tsted, Entrez, SRS, getentry
=9 AAelAo] AFHC} AF Fol, NCBIAE 13 116444 o Zolg A=
) A(Entrez) A QEste] 437} o5, FAH £B UL AE, 32 7= 59
ARE Sde] AT 4 gk dEd= B2 AN Y4 e k.

7|QU=[E|T] CHMRE 7 IISENT] HAtA FIELET] L.

o|E B9 Hi9ojel $AAo] BUE A4S 2oy 513, YHZIHE konoFhe
Qe AR} & Ro 2 AT T He

H19 and "Kono" [AU]

of g w4 oz AdstE Trk 28 1.170) 2819, Bo|SPubMED) B £ HlolE
djo] ol 87)e] Zaph 281 HEe| el E(nucleotide) AEE 67 HAET

71, S proein) HGE 3749 AU ehdth 27hg FHNE VY HREF
o A 2 4 ok

1.6

(419 and "KONQTAY] |

Search acrass

L 18] Entrez A (hitp//www.nchlnim.nih.gov/gguery/gquery.fgei)

viAgro 2 SR vlo] o glofelel fajzt obd el tlolEg] E4OE FREI|2
B4k,

HhojelzafE A BEIHES] Sof ke €& 3A £ /AR WRE 4 9lE Aol 8
U dlole Bejel B Aolm, thE st dlole #4444 Aoldk B4, $E8 UFe
sloj2 gz A AFAEL BE dolelg $8A B4517|E Wsl7| fige], od b
olel7t EAsteRg B U718 BT, TA A2 dlolEgo] FA=AL o]
ERe &7l A old 988 ARSI fink HlolelzujE| o] & AR
5718 9shs AU viel 2t AR dolelE) onlg o 74 dnEE AES] o
59 vl 9¢ Aotk dAe dFAEe] A2o| 758 DNA BE7L 718 EA5Hd
N M B 71 RARIAE Folle 98 & & & Folek s, sloleglzvEl g
25 FY A RS deiA g chEe|AleldE WE7IE €T 9lTh

2 0]l
T

AE BHolzkn ohe AL DNA oA 4K 23 o)7lo] RNA o} Bl 2 WgtElE )
ol digh 478 TESe Sofolth AQ 249} Ui 7)E g Fe] et )3 of
vk ARl S8l Y FEN ole)E YAz sin, B Ho|si DNA, RNA, B
WA g o) gk ASE AL B9 BAZ DNA, RNA, i, o wae y)



714 ds R AR Bt E:

1.5 oA degise] AlF AES FA F2 ] AR HEO B UHI, 7 {z}.tf.
Bo ThA] AAEE oieat AAEA e ‘Llé o2 uhdth 8|58 DNA £E
o} BAlolME gL B8, SRR FE, Qﬂ“:— _Eiﬁ grujlelg 59 Tl’q
E A5gz 3= A 5o $890h RNA #2 JH -F:' e G717 A5 A, 971
I 250 o7k AuAE, F71EH °ﬂ‘—‘17‘37} Az oM e A el A 7] 284
mRNA, RNA, rRNA, snRNA &) A go|uk2# F2E AT d4E AH4she 245
o Wtk o]et BAle il S F24 471 7] wid] gudd ARE 42
glZog sgsl7] ojglg BAlols, F2 ‘_’tl'i]“”ﬂ)‘i g5} A7 neural network) &
oL} BEEY 50| 7|¥o] E4Hr) TY £EA Y EA2E TlEY 28} 7]
o 2EA0] 289 4 gk THEY 3 7& “ﬁ-’ﬁﬁ ZAEAE A vlol2qlsE
7} sz sior & YAjolch wulAe) FaE 1Y 1,104k do] FE= &9 HRE
so)e Ea PAEEd, 7Het 29 dE 7} Foroln] Tatt agstREA 2Tt
o3 g z=glo] Bareh A5 A4 BE N & = Qlch Huale] 223
of Tald 13} NARES Eoj4 3249 728 531718 9 W, °l¥ Tuid A
?'j(protem folding) SAle} stck. Thufde] cieh St FEo|EPEe ‘%Z}{E}d"‘ &
A oA gou S Aol 48E Sil"— 2219 9 3709 el 48R 9l
o Ade 2514 ¢3 od 33y F2E d5dhe ‘%}‘3‘)5“ AE4 2Eg
(homology modeling), & i%(threading), 183 ab. initio B S0l Qlch ASEE
HEA U e 17 A golg B A2 W49 33 TSP E £ A3 8l
o, gt 2 ge eAEAeld ol AY dolsd BAErhe AR e dd
& sk Rolok o] gE SARAE AH) Ak fEA T2AHU AT A E
AT mPshey, HEEE goo) U7, $AES Ak 9] gk Wl BE 8ol 4F
o) golguto]yd EAjof &tk

Jn wit dlo [y ol r:1>

*4)«

A2 e Bas 245 $4H YEHZE olsjdiths Aol AwZEH=d
2% 2AYAE 2ach 7j2Fd gA82 S| 75E ok AE s gov o
5 B} Aj4e] SAleh wE AREY PrEes U pagEe) FAH MELS T
20 @3] 28 BA0] IRET 9ok thek Ao FRASIL ohe DNA H Tle ¥
He BAEAE A 478 9AY 58 99 FoE gYHET i

fo

HHos AAETEAEES Ay|e /Bt eitidel A TH AU d7o

m}i

1 a‘éz 7IAek e ] Zg-g wol AR FEAY HEH g1 & FHshe FEA A

& A0 WIS ofof ujole U EA L] FRAE HS H=E ol A

—E-E ol ol S vlo|eelmrelach Al Hio] tit 2o el 1A olsiE
¥ % Qlgiesjet A,

olEe 2l Aol s, Al BT Auil tist 229 Zdg Auie
= ool BE)A Al&d] B2 3Rk

iSCB(International Somety for Computatxonal Blology). mhﬂt_tg._[/ﬂg@_y_._is_c_{g_.g&g_/
KSBI (324874 H&H8)): hitp://www.ksbi.orkr

NCBI Bookshelf: http://www.ncbinlm.nih.gov/entrez/query fegitdb=Books/
NCRBI Science Primer{What's in a genome?):

hitp://www.nchinlm.nih.gov/About/primer/genetics_genome.html
NCBI Bioinformartics Primer:

hitp://www.nchi.nlm.nih.gov/About/primer/bioinformatics.html
About NCBI: http://www.nchi.nlim.nih.gov/About/index. html
Entrez Tutorial: hitp://www.ncbi.nlm.nih.gov/Entrez/mtor.html

BRI P
National Center for Biotechnology Information: hetp://www.ncbinlm.nih.gov
European Bioinformarics Institute: http://www.ebi.acuk/

National Institute of Genetics: hitp://www.nig.ac.jp/index-e.html

Sakura: http://sakura.ddbj.nig.ac. .ac.ip/

DNA Database of Japan: hitpy/ /iwww.ddbi.nig.ac p/

EMBL nucleotide sequence database; http ferww .ebiacuk/embl/

GenBank: hitp://www.nebi.nlm.nih.gov/Web/Genbank/

Swiss-Prot: http://WWw.expasy.org/sprot/
futp:/ /R EPES) P



42 ™27 NGB HOlH 2

S ESH-SEAIO[AIA

4 b= o) 2887 grh & SWISS-PROTE "A10234" &=
PIRO} A10234° 22 E s ojobst dtck, DDBI/EMBL/GenBank %7|414 tlo]E

hU
r
Bl
S
o
2,
~
—t
JO
lo
1
e
72
olw

=

1*1]0]1_1- pEo) =EMEE ToOTh web] EMBLE A12345 & AME =i
DDRIO] ‘A12345 ¢ Ssich o) 248 AL AU doleuo)2 7]Fe] wel k]o.l
o Uepic} shehe, s goleleal (PDB) 1Y 718 & 7l olde) A g 7H
gli= @ol vhild 12F TPT £ Yok o) ol W dole ey A P
AAFE g} A o] fu= MY

Z(PDB Seq—id)+= \} k=4 ‘r] ol;1oao] A
ol; 2

71 'llu] o] olx iﬂr ]

E2HAH
27 el toli= u= el DDBI 7)1 #7438 (locus line) ¥k EMBL 7152 1D
alo] LJERIL, AHE 27)ell 2727 B9 A9E delE 7152 Selshe U
Zrlolgir}, S84 2749 (genetic locus name) 2 FAFSHA 271223 HolE i

73 o] REE fE dEAS FEskei
A7) EEA pekEgth BAAYS 18E oalo)7] wiel, EAAEL 1071 ovie]
S e AT e 2 ﬂ‘ﬂgﬂoﬁ’h& W Eek 2A~e) A A B4R SEA
=R sk, L]-Fﬂ A2 sAz seg splck(el. HUMHBBE: human/3—globin
region’ 9. Z1EjLf 27 "é?f =7 SAR A Bopo] A& 7)go] A A
o k= e ol W] Tk 44 2R AR Web A ol
3 7]~ o] HolA A —ij:;']/\?—% AN T g ARl ) o|g] AML. R} ] A

gol ¥givk. ti$o] Aol
32

ocu
& (identifier) & 4], B3} G717} A 2] 7]
.'I

L
5}
=
]
w
&

;'o

:E |>"

%
FEeE Aol RN 57} 24 TSR 5
gl we, e 2AZYE sw} iee) ol BT WHOR AR
o o5 Ach ek w18 2ol 71E $AE Whea e) fel dlole
l:

wol o] A A Fel herh S dAl 2Aae

iU

o Aol AR ol E Uolt

a9k

719 712 1f AAAZ(dentifier) 24 272 /]% o] of# gl H el whek,
24 @712 dlolE wo) A AF(DDBJ/EMBL/GenBank) ol 5% 7 (accession
number) 2 Eoldkat). o)7L ARE (o) s 11-716}% Zaog 510k
51917] Wio] AEeE oju|E Ha 77 eeth Ao SEUEE @ e et

b RS oAb EAERT 1o ARe TR F /9 uufzm o4 el %

.‘lo

SOB: Protein Data Bank (nhtto://www.rcsb.org/pdb)e 3Rt MEEH HUEX A=
H0IEE 24, HIBsH= AIE0ICH

= T

2-3 MIUMIS(SEQ-IDs): °|8°e RO 2SS 4 43

A btk A B 7} djolEjulo) ol ujgeled £EM sl G dlojewlo)

P
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http://genomel0k.soe.ucsc.edu/

"@ ﬁ’ a Database & News Events Publications Participants For G10K
iﬂ"‘- e & Species lists Organizers
GENOME 10K. (restricted)
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GENOMiEangmKWG A

http://genomel0k.soe.ucsc.edu/
Genome 10K Project

Join us

To understand how complex animal life evolved through changes in DNA and use this knowledge to Become a G10K afiiliate
become better stewards of the planet.

April 2009—The Genome 10K project aims to assemble a genomic zoo—a collection of DNA
sequences representing the genomes of 10,000 vertebrate species, approximately one for every
vertebrate genus. The trajectory of cost reduction in DNA sequencing suggests that this project will
be feasible within a few years. Capturing the genetic diversity of vertebrate species would create ™ | [ W '*TQlTkShﬂP --------------------
an unprecedented resource for the life sciences and for worldwide conservation efforts. | [

Genome assembly

Y A B

March 14-16, 2011

The growing Genome 10K Community of Scientists (G10KCOS), made up of leading scientists Registration open to public
representing major zoos, museums, research centers, and universities around the waorld, is until January 21, 2011
dedicated to coordinating efforts in tissue specimen collection that will lay the groundwaork for a First-come, first-served
large-scale sequencing and analysis project. Location: Chaminade Resort

Co-directors

David Haussler

haussler@soe.ucsc.edu GioK meeting
831-459-1477

CBSE/ITI March 16-18, 2011
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Transcriptomes not
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Essential Plant
Phylogeny

Media

Contact Us

The 1KP Project

What is the 1KP Project?

A new initiative launched in November 2008 will acquire
gene sequence information for 1000 plant species. Our
mandate includes everything from algae to land or aquatic
plants, with a particular focus on plants that make valuable
bioproducts. The project is led from Alberta by Gane Ka-Shu
Wong and Michael Deyholos, and the seguencing will be
done at BGI-Shenzhen. An international multidisciplinary
consortium has been formed to participate in this research.
All of our sequence data will be released to the public upon
publication, specifically through GenBank and other open
access websites. This project will begin what we hope is a
longer term effort by the research community to study the
vast biodiversity that to date has barely been touched by
genomics. Not only will this lead to great science, but also,
we believe it will lead to commercialization opportunities.




INFORMATION RETRIEVAL FROM BIOLOGICAL DATABASES

TABLE 7.1. Entrez Boolean Search Statements

General syntax:

search term [tag] boolean oparator search texm [tagl .

where [tag] =

[aD] Affiliation
[ALL] All fields
[AU] Author name

O’BrienJ [AU] yields all of O’Brien JA, O’ Erien IB, eic.
‘r0’BrienJ‘’ [RU] yields orly O’Brien J
[RIN] Enzyme Commission or Chemical Absiract Service numbers

. E nt rez S ea rC h : [EDAT] Entrez date

YYYY/MM/DD, YYYY /MM, Oofr YYYY
eX) [IP] Issue of journal

[TA] Journal tide, official abbreviation, ¢r ISSN number

Magnolia and Complete and "Soltis"[AU] Journal of Biological Chemistxry

J Biol Chem

0021-9258
[LA] Language
[MAJR] MeSH major ropic

One of the majoy topics discussed in the article
[MH] MeSH terms

Controlled vocabulary of biomedical terms (subjeci)
[PS] Personal naine as subject

Use when naine is subjeci of article, e.g., Vaxmus H [PS|
[DP] Publication date

YYYY/MM/DD, ¥YYYY/MM, or YYYY
[PT] Publication type

Review

Clinical Trial

Lectures

Letter

Technical Publication
[SH] Subheading

Used to modify MeSH Terms

hypertension [MH] AND toxicity [Si]

[ ] Substance name
Name of chemical discussed in aiticle
RNTR] Text words

All words and numbers in the title and abstract, MeSH teiins,

subheadings, chemical substance names, personal name as subject, ad
MEDLINE secondary sowurces

[UID] Unique identificrs (PMID/MEDLINE numbeis)

[VI] Volume of journal

and boolean gperator = AND, OR, or NOT




Basic BLAST

Choose a BLAST program to run.

Search a nucleotide database using a nucleotide query

leotide blast
AULieonae olas Algonthms: blastn, megablast, discontiguous megablast

Search protein database using a protein query

tein blast
protein blas Algorithms: blastp, psi-blast, phi-blast

blastx | Search protein database using a translated nucleotide query
thlastn | Search translated nucleotide database using a protein query

thlastx | Search translated nucleotide database using a translated nucleotide query




Nucleotide
Alphabet of Life

Search:|Nuc|egtide Limits Advanced search Help

v|

Display Settings: [+ GenBank

Amborella trichopoda PISTILLATA-like protein gene, partial cds

GenBank: AY337760.1

| Clear

FASTA  Graphics

5o to:

LOCUS AY337760 1682 bp DHA linear PFLN 23-FEB-2005
DEFINITICN &Amborella trichopoda PISTILLATA-like protein gene, partial cds.
LCCESSION AY337760

VERSICH AY337760.1 GI:37992366

KEYWORDS

SCURCE Amborella trichopoda

ORGANISM Amborella trichopoda
Eukaryota; Viridiplantae; Streptophyta; Embryophyta; Tracheophyta:
Spermatophyta; Magnoliophyta:; ba=sal Magnoliophyta; amborellales;
Amborellaceae; Amborella.

REFERENCE 1 (ba=e= 1 to 1682)

LIJTHCORS Kim,5., Yoo,H.J., RAlbert,V.A., Farris,J.5., Scoltis,P.5. and
S5oltis,D.E.

TITLE Phylogeny and diversification of BE-functiion MADS-bkox genes in
angiocsperms: Evolutionary and functional implications of a
260-million-year—-old duplication

JOURMAEL Em. Bot. 91 (12), 2102-2118 (2004)

REFERENCE 2 (bazes 1 to 1682)

LUTHORS Kim,5., Soltis,D.E. and Soltis,P.5.

TITLE Direct Submission

JOURNAL Submitted (08-JUL-2003) Dept. of Botany, University of Florida,
P.C. Box 118526, Gainesville, FL 32611, USR

FELTURES Location/Qualifiers

Fource 1..1e82
Jorganism="Amborella trichopoda™
/mol type="genomic DNA"
fdb xref="taxon:13333"

mENA joiE(<1..112,3&2..403,&35..5&6,6?1..??0,562..903,
1107..1151,1279..>1410)
/product="PISTILLATA-1like protein™

Ch3 join(<«1..112,342..408,485..546,671..770,862..903,

1107..1151,1279..1410)
/codon_start=3
/product="PISTILLATL-1like

protein™

ORIGIN

i

6l
121
181
241
301
361
421
481
541
601
66l
T21
781
841
201
96l

1021
1081
1141
1201
1261
1321
1381
1441
1501
1lcel
1621
1681

gcoggaatact
tcatattcte
ctctcttett
ttgtctctog
toctototcto
aagectttteg
gagtaccaga
LCLCLCECEC
gtagtatttg
gttgaggtaa
tttaagttgt
tgttttgaag
ggattgagga
gtttttcttg
CCtctctcte
aacgtaatgt
cagetgttaa
aaccccaaca
ggatgtgtga
agtacataat
agagatgaga
ttocgtttcac
aaccaacaga
atccaaccca
aasatctagt
atatgcatge
ttcgggaget
gatcatggat
ct

/fcodon_start=3

/product="PISTILLATL-1like protein™

/protein id="AARDGE643.1"

fdb ®ref="GI:37992367"
ftrgnslati0n="GILKKRKEISVICDAKVSLVIFSSAGKMSEFCSFSIELKNMLEE
YQRTSGEKLWDSRHEYLSTEVDRMEE DNEQMRIELRHIMGEDLNSLT PFHELNRIEDSL
OMGLSSVRAKQMEHIRTRTEMLENNERILE DONEQLEYIMHQIEGGDEAERRY QN QN
GROYPQQALTAFRVQPI QPNLQQNK™

gaagaaggcc
cagtgctgge
tgggtttect
gttctcatta
toctoctoctoto
ggtgtggatt
ggacttcagg
tctctcotota
agcacagagg
attteoaagtt
ctgaaatctt
gcocacttgatg
ctocotgoaa
aattggatca
tggctttaca
tatcteotgte
aaaatatcta
tccatcteote
gattactctt
ggtaactcct
ccaacgeotta
taaaccagca
acggaaggga
atettcagea
agatctgttt
accttggact
tttgggcaat
agagttctca

aaggagattt
zaaatgtcoog
attgttttty
tttectgttt
toctotctoto
tectetgttt
gasaaagtta
cattgctgtt
tagataggat
ttttttttgt
ttgaattact
ggagaagatc
atgggcoctet
gagacattat
gatggaacac
tototgatge
gtattcacet
tcttttatgy
tttcaggaaa
tttgoatgte
ctotocatcat
tcagattgaa
ttatcctcag
gaataaatag
gttagaccty
tagttttaat
agaaagaggc
tatatgtaag

cggttoctatg
agttttgcag
ggtttagtet
agattctttt
toctcoctototo
cgggatagaa
tgggattece
tCoggotgtt
gaagaaagac
gaccagagtt
tactgatgeca
tcaactcatt
ccagtgtteg
ctcttatatc
attcgcacca
tcgaaaataa
ctcccttaaa
aaataattca
ggattctega
ttagtettte
cattggagee
gotgotgatg
caagctctca
acacctaaaa
aaatagrttg
ttgttgacaa
atctctttta
acatggtttg

cgatgocaag
tccatcocate
ctotetgtet
gtttgttggg
tetocctotgt
ggttgaagaa
gtcatgaggt
tgcgagtaat
aacgaacaga
aaatttcaag
tatgggttty
gacgccccat
tgotazacag
caggttecte
ggactgagat
tgtagtttca
tgttgaaceca
tgggcgactg
agatcagaac
zaattaagat
ttatecegac
aagcogagocy
ctgcatttog
agtgatgeac
gtttggogag
ggaacaagct
ttagcatcag
ctgaagcaag

gtctooctog
gagtatcteot
tttgttteat
ttttoctote
tttaagaatt
tatgcotagaa
aactccteotec
ggotogtogt
tgaggattga
tgattgggat
atgtgtaatt
gaactcaata
gtotgotaasa
aacctttttg
gctaaaaaac
cCcttttotcet
ataatgtaat
catcagcaat
aaacaattga
taagacacca
tgaccaacac
caggtatcaa
tgtgcaaccc
tacettgaac
2agactcttt
tgtttatgtt
ttgaatgeota
attattatcc




Arabidopsis thaliana Pl (PISTILLATA); DNA binding / transcription factor (Pl) mRNA, complete cds

MNCBI Reference Sequence: NWM_122031.3
FASTA  Graphics

Goto

LOCUs HM 122031 1095 bp mBRNA linear PLH 21-Z0G-200%9

DEFINITICH Arabidopsis thaliana PI (PISTILLATA); DMNA binding / transcription
factor (FIL) mENA, complete cds.

LOCESSION MM 122031

VERSICH MM 122031.3 GIL:145358258
EEYWCRDS
S0URCE Arabidopsis thaliana (thale cress)

ORGANISM Arabidopsi=s thaliana
Eukaryota; Viridiplantae; Streptophvta; Embrvophyta; Tracheophvtar
Spermatophvta; Magnoliophvta; eudicotvledons:; core eudicotvledons;
rosids; malvids; Brassicales; Brassicaceae; Camelineae;
Arabidopsis.
COMMENT REEVIEWED EREFSE(: Thi= record has been curated by TAIER. The
reference sequence was derived from ATSG20240.1.
On Apr 18, 2007 this sequence wversion replaced gi:30687709.
FEATURES Location/Qualifiers
zource 1..1085
Jforganism="Arabidopsis thaliana™
fmol type="mRNA"
fdb_;ref="tax0n:3702"
fohromo=zome="5"
fecotype="Colunkbia"
gene 1..10585
fogene="FI"
flocus tag="LTSG20240"
fgene_EynunymF"FEOE&.130; F5024 130; FLORAL HCMECTIC
PFROTEIN PISTILLATA; FI; PISTILLATA"
ffunction="Floral homeotic gene encoding a MADS domain
ctranscriprion factor. Required for the specification of
petal and stamen identities."™
fdb xref="GenelD:832146"
fdb:xref="TAIR:ATSGE0240"
CDhs 162..788
fgene="pL"
flocus_tag="AT5G202&D"
/gene synonyvm="F5024.130; F5024 130; FLORAL HCMECTIC
PROTEIN PISTILLATA; PI; PISTILLATA"
/note="PISTILLATA (FPI); FUNCTICNS IN: transcription factor
activity, DNA binding; INVOLVED IN: regulation of
transcription, DHNA-dependent; LOCATED IN: nucleus,
cytoplasm; EXPRESS5ED IN: 20 plant structures; EXPRESSED
DUORING: &8 growth =stages; CONTAINS InterPro DOMATN/=:




IF YOU ARE PREPARED FOR SUBMITTING A SEQUENCE (SEQIN FILE OUTPUT), SEND
A MESSAGE TO GENBANK MAMAGER: gb-sub@ncbi.nIm.nih.gov

Dear GenBank manager:
I would like to submit seven sequences to the GenBank.
Please see attached file: Fossil2.seq

Thank you very much,

Sangtae Kim

kkhkkkhkkhkkkkkkhkhhhkkkkhkhhhkkkkhkhhhhkkkhkhkhhhkkkikhkhhhrkkikk*k

Sangtae Kim Ph.D.

Postdoctoral Research Associate
Dept. of Botany

University of Florida

Gainesville, FL
TEL: 352-392-7924

kkhkkkkhkkkkkkhkhhhkkkkhkhhhkkkhkhkhhhhkkkhkhkhhhkkkikhkhhhrkkikk*k



Dear GenBank Submitter:

Thank you for your direct submission of sequence data to GenBank. We

have provided GenBank accession numbers for your nucleotide sequences:

Pam AY337727
Pbo AY337728
Aba AY337729
Ppa AY337730
Lno AY337731
Lbe AY337732
Mri AY337733
Lcu AY337734
Pps AY337735

Nu.ad.PI AY337736
Nu.va.PI AY337737
Pe.am.PI AY337738
As.lo.PI AY337739
Eu.be.PI AY337740
Eu.la.PI AY337741
Ri.sa.PI AY337742
Am.trAP3-1  AY337743
Am.trAP3-2  AY337744
Nu.va.AP3-1  AY337745
Nu.va.AP3-2  AY337746
Il.pa.AP3 AY337747
Pe.am.AP3 AY337748
As.lo.AP3 AY337749
Eu.be.AP3-1  AY337750
Eu.be.AP3-2  AY337751
Ma.gr.AP3 AY337752
Gu.tiAP3-1  AY337753
Gu.tiAP3-2  AY337754
Gu.tiAP3-3  AY337755
Gu.tiAP3-4  AY337756
Gu.tiAP3-5  AY337757
Risa.AP3-1  AY337758
Risa.AP3-2  AY337759
Am.tr.PI AY337760

We strongly recommend that these GenBank accession numbers appear in

any publication that reports or discusses these data, as they give the

community unique labels with which they may retrieve your data from our

on-line servers.

We are now processing your submissions and will mail you copies for
your review prior to their release to the public database.

You have requested that your data are to be held confidential until:

Jul 31, 2004

They will not be released to the public database until this date,
or until the data or accession numbers appear in print, whichever
is first.

Please send any revisions, including bibliographic information (e.g.,

conversion from unpublished to published), biological data (e.g. new
features), or sequence data as text in the body of an email to:

gb-admin@ncbi.nlm.nih.gov

Since the flatfile record is a display format only and is not an editable
format of the data, do not make changes directly to a flatfile. In
addition, please do not use bold, highlighted, or colored edits and

do not use attached files or spreadsheets for additional or revised data.

You may be interested to know that there are two GenBank submission
tools available, Banklt and Sequin. Banklt is available through the
World Wide Web (WWW), and Sequin, a stand-alone program, can be
downloaded from NCBI's anonymous ftp site. You can access these
submission tools through the NCBI Home Page
(http://www.ncbi.nIm.nih.gov/).

For more information about the submission process or the available
submission tools, please contact GenBank User Support at
info@ncbi.nlm.nih.gov or at (301) 496-2475.

Respectfully,

Lawrence Chlumsky

The GenBank Direct Submission Staff
Bethesda, Maryland USA

(301) 496-2475
(301) 480-2918 fax
gb-admin@ncbi.nlm.nih.gov (for updates/replies to GenBank entries)
info@ncbi.nlm.nih.gov  (for general questions regarding GenBank)




Dear GenBank Submitter:
Thank you for your submission.

Based on the data submitted to us, the scheduled release date
for your submission is:

Dec 31, 2005

However, if the accession number is published prior to that
date, the sequence will be released upon publication.

Note that the entire sequence will be released when the
article citing this accession number is published or on the
above release date, whichever comes first. If this

is not what you intended, please notify us immediately
so that we can discuss your submission in more detail.

If this date is not correct, please get in touch with us as soon as
possible (gb-admin@ncbi.nIm.nih.gov, telephone at (301) 496-2475, or
fax at (301) 480-2918), otherwise this submission will be released

on the date indicated above. The data would then be available over
the network data servers which provide daily updates of GenBank data.
The data are simultaneously made available to EMBL in Europe and the
DNA Data Bank of Japan.

Minor changes may have been made in your original submission in order to
conform to database annotation conventions. You can greatly assist us in
presenting your data in as accurate a manner as possible by paying specific
attention to the following in your review:

- Spelling (particularly author names)

- Citation data (author order, page span, etc.)

- Nomenclature (‘official' gene names, product labels, etc.)

- Taxonomic and source data

- Feature spans and descriptions (particularly non-coding regions)

Please send any revisions, including bibliographic information (e.g.,
conversion from unpublished to published), biological data (e.g., new
features), or sequence data as text in the body of an email to:

gb-admin@ncbi.nlm.nih.gov

Since the flatfile record is a display format only and is not an editable
format of the data, do not make changes directly to a flatfile. For

complete information about different methods to update a sequence record,
see: http://www.ncbi.nlm.nih.gov/Genbank/update.html

An accession number has been assigned to each nucleotide sequence and
was provided to you at the time receipt of your submission was
acknowledged. Note that during the processing of your records, we

have assigned protein identifiers to any proteins that are in your

records. This is fielded as /protein_id.

We strongly recommend that these numbers appear in any publication
which reports or discusses these data, as they give the community
convenient labels with which they may retrieve your data from our
on-line servers.

Thank you once again for your submission.
Sincerely,
Lori Black, PhD

GenBank Direct Submission Staff
gb-admin@ncbi.nlm.nih.gov

GenBank flat file:

LOCUS DQO070749 741 bp DNA  linear PLN 22-JUL-2005
DEFINITION Nuphar advena AP3-like protein gene, partial cds.
ACCESSION  DQO070749
VERSION DQO070749
KEYWORDS .
SOURCE Nuphar advena
ORGANISM Nuphar advena
Eukaryota; Viridiplantae; Streptophyta; Embryophyta; Tracheophyta;
Spermatophyta; Magnoliophyta; basal Magnoliophyta; Nymphaeales;
Nymphaeaceae; Nuphar.
REFERENCE 1 (bases 1 to 741)
AUTHORS Kim,S., Koh,J., Yoo,M.-J,, Kong,H., Hu,Y., Ma,H., Soltis,P.S. and
Soltis,D.E.
TITLE  Expression of floral MADS-box genes in basal angiosperms:
Implications for the evolution of floral regulators
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 741)
AUTHORS Kim,S., Koh,J., Yoo,M.-J,, Kong,H., Hu,Y., Ma,H., Soltis,P.S. and
Soltis,D.E.
TITLE  Direct Submission

JOURNAL Submitted (20-MAY-2005) Dept. of Botany, Univ. of Florida, P.O. Box

118526, Gainesville, FL 32611-8526, USA
FEATURES Location/Qualifiers
source 1.741
/organism="Nuphar advena"
/mol_type="genomic DNA"
/specimen_voucher="S.Kim 1140, FLAS"
/dh vraf="tavAn-771NR"



LOCUS 741 bp DNA linear PLN 22-JUL-2005
DEFINITION Nuphar advena AP3-like protein gene, partial cds.
ACCESSION  DQ0O70749

VERSION DQO70749
KEYWORDS
SOURCE Nuphar advena

ORGANISM Nuphar advena
Eukaryota; Viridiplantae; Streptophyta; Embryophyta; Tracheophyta;
Spermatophyta; Magnoliophyta; basal Magnoliophyta; Nymphaeales;
Nymphaeaceae; Nuphar.
REFERENCE 1 (bases 1 to 741)
AUTHORS  Kim,S., Koh,J., Yoo,M.-J., Kong,H., Hu,Y., Ma,H., Soltis,P.S. and
Soltis,D.E.
TITLE Expression of floral MADS-box genes in basal angiosperms:
Implications for the evolution of floral regulators
JOURNAL  Unpublished
REFERENCE 2 (bases 1 to 741)
AUTHORS  Kim,S., Koh,J., Yoo,M.-J., Kong,H., Hu,Y., Ma,H., Soltis,P.S. and
Soltis,D.E.
TITLE Direct Submission
JOURNAL  Submitted (20-MAY-2005) Dept. of Botany, Univ. of Florida, P.0O. Box
118526, Gainesville, FL 32611-8526, USA
FEATURES Location/Qualifiers
source 1..741
/organism=""Nuphar advena
/mol_type=""genomic DNA"
/specimen_voucher="S_Kim 1140, FLAS"
/db_xref=""taxon:77108"

MRNA join(<l..12,128..227,393..434,501..539,627..>741)
/product="AP3-like protein"
CDS join(<1..12,128..227,393..434,501..539,627..>741)

/note="Nu.ad.AP3.2"

/codon_start=2

/product="AP3-like protein"

/protein_id="AAZ22442"
/translation="RSIRQRNGEDLDMLNHSELCGLEQNLSEALKKIRSVLDNKIKRQ
IDTYRKKIKAADS IRNIGFMELQELNCSFDGSEENYESMLVMRNGNAQPFP I SVQPNH

ORIGIN
1 caggagcatc aggttgtgta cctctctaga atttttttat gtgctttttg ctctttgttt
61 ttctaatggg ctgacgaagg atcctttttt attatgactg atattttaca agatgggtgt
121 tgtttaggca aaggaatggc gaggatttag atatgttaaa ccattctgag ctgtgcggtc
181 ttgagcaaaa tctgagcgaa gcgcttaaga aaatccgatc agtattggta tgtttttcaa
241 tgtgtatgtc caagttgttt tgaatcatat atttcggttt taggttttaa aatcagggta
301 gaatttatat gttttatgaa catgcatgta tcaattaagt gataattttc aatcttggat
361 attcatctta cctgattttc catgtgcatc aggataacaa aatcaagaga cagatagata
421 cttataggaa aaaggtaaat gggttatcaa aaaacaacat ttattttgta gccatggatt
481 aacggtgctt cttgatgcag ataaaggcag ccgattccat tagaaacata ggtttcatgg
541 tatattactt gaaccataat tttagtggtt tatgttattt gcattcttct ctacgccact
601 taccctcttt tgtttttgcc aaacaggagt tacaagaact caactgtagt tttgatggaa
661 gtgaagaaaa ctatgaatcc atgctggtga tgaggaatgg caatgcgcaa ccgttcccaa
721 tcagtgtgca acccaatcac c
//



