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Opydvwon Tou nabnuaTog

e AIBAKTIKA BonBrjuaTa
Introduction to Information Retrieval. Christopher
D. Manning, Prabhakar Raghavan, and Hinrich
Schuetze, Cambridge University Press, 2008.
http://nlp.stanford.edu/IR-book/

e Search Engines: Information Retrieval in Practice.

Bruce Croft, Donald Metzler, and Trevor
Strohman, Pearson Education, 2009.
http://ciir.cs.umass.edu/downloads/SEIRIP.pdf

e Avaktnon MNAnpogopiag. Baeza-Yates Ricardo,
Ribeiro-Neto Berthier, ‘Exkdoon: 2n, 2014,
EKAOZEIZ A. TZIONA & YIOI ALE.

e Papadopoulos, A., Manolopoulos, |., & Tsichlas,
K. (2015). Information Retrieval [Undergraduate
textbook]. Kallipos, Open Academic Editions.
https://dx.doi.org/10.57713/kallipos-600

NLP textbooks (optional):

— Speech & Language Processing by D. Jurafsky and J.H.
Martin, 2n edition, Pearson, 2009. ( Free draft 3rd edition:
http://web.stanford.edu/~jurafsky/slp3)

— Neural Network Models for Natural Language
Processing, by Y. Goldberg, Morgan & Claypool, 2017.

— Introduction to Natural Language Processing by J.
Eisenstein, MIT Press, 2019. (Free draft:
https://github.com/jacobeisenstein/gt-nlp-
class/blob/master/notes/eisenstein-nlp-notes.pdf)

— Foundations of Statistical Natural Language Processing
by C.D. Manning and H. Schutze, MIT Press, 1999.

— Deep Learning in Python, by F. Chollet, Manning
Publications, 2nd edition, 2021. (Free 1st edition:
https://www.manning.com/books/deep-learning-with-pytho
n. But 2nd edition highly recommended.)

- Understanding Deep Learning, by S.J.D. Prince, MIT
Press (in press). (Free pre-print:
https://udlbook.github.io/udlbook/)

— Dive into Deep Learning, by Zhang et al. (Freely
available: https://d2l.ai/)
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AcloAoynon nabnuaTog

Epyaoia
Méxpr 2 atoua
e EmAgyete 1 ammd 1a akdAouBa 3 BEuata
o  ZuoTadoTroinon €IONCEOYPAPIKWY ApBpwVv
o Anuioupyia TepIAqEewy (A TiITAWV) yia opadeg dpBpwv
o Anuioupyia piag unxavig avagntong

N TTpoTeiveTe €va OIKO 0a¢ (0€ ouvevvonon Jadi Jou)

e [lapouoidlete Ta atmmoteAéopaTta o€ 1 ypatrTh) avagopd kai 1 TTapouciaon oTo TEAOS TOU
ecaunivou

e Oa atlohoynBei o FABPOC DUOKOAIAG OOWV TEXVIKWYV ETTIXEIPNOETE, N ONUIOUPYIKOTNTA, N
TEKUNPIWON TWV EVEPYEIWV KAl ATTOTEAECUATWY OQG, N TTapouaiaon.
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AvakTtnon TTANpo@opiac

e [lAnpo@oplakr) avaykn = epwTnua, T Yaxvw va Bpw
e 2UAAoyYN = £va dOUNMEVO 1 adOPNTO GUVOAO aTTO OedOUEVA 1 TTANPOPOPIES




Mnxavn avalntnong

‘Eva TTANpo@opIiakd ocuoTnUa TTOU OUAAEYEL KOl opyavwvel OeOOUEVA Kal
TTANPOPOPIEC KAI PUAG ETTITPETTEI VO KOAUWOUWE TIC TTANPOPOPIOKEC HAG
QVAYKEG

Go gle TTOI0G iVl O TIPWTOG KUBEPVATNG TNS EAAGBAC X § © Q

Eikoéveg Bivreo Eidrioeig BiAia Xdapreg Oikovouiké

Eival pia Bdon dedopévwy;

UniPro.t.z BLAST Align Peptide search ID mapping SPARQL Release 2024 _02 | Statistics &2 @ £ Help
o

Find your protein

(WG CRE hemoglobin

Examples: Insulin, APP, Human, P05067, organism id:9606

UniProt is the world’s leading high-quality, comprehensive and freely accessible resource of protein sequence and functiohal information. Cite
UniProt ”’

Ox1 akpiBwc. Ox1 yovo.
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4. Avaldntnon

5. [llapouciaon atroTEAECPATWY




Client App

2. UANAoYI OedouEVWV

Mia AUon gival va €XOUHE KATTOIOV va Jag dwaoel Ta OEOONEVA OE YNQIOKN
Mop®N 1 va Ta wnoelotroiNooupe (T1.X. Mia auAAoyr) KeIpEVwY, I0TOOEAIdWY,
aAANAOUXIWV, EIKOVWV, KATT)
Mia &AAN AUon gival va cUAAECouE Ta dedopEVA ATTO TPITEC TTNYEG (TT.X.
Kavovtag KAfoeic og €éva APl 3 kdvovTag crawling 1 scrapping)

API

nnnnnnnnn

What is web crawling

Database

Why is web crawling
important

WEB SCRAPING

_. What are web crawling
applications

What are examples of web
crawling



2. Opyavwon

Tagivounon avTIKEINEVWY

Dewey Decimal Classification

Portuguese
470 Latin and Other Italic Languages
480 Classical and Modern Greek
490 Other Languages

500 SCIENCE

510 Mathematics.

520 Astronomy

530 Physics

540 Chemistry

550 Earth Sciences
560 Paleontology

570 Ufe Sclences

580 Botanical Sciences
590 Zoological Sciences

900 HISTORY, GEOGRAPHY

991 Indonesia

993 New Zeatand and Melanesia
994 Australia

mmm (Papua)

Eupetnpiaon dedouévwv

Index

222 syntax, 39
Akka, 68, 321
Alan Turing, 62
algebra, 51, 185
definition, 187
reason for "Going FP”, 186
algorithm, 395
Alonzo Church, 60, 62
always ask why, 27, 809
anonymous class, 567
anonymous function, 750
biasing, 557
BigDecimal, 823
bind, 627
algorithm, 630
function signature, 628
in wrapper class, 637
observations, 633
wanting in for, 635
binding functions together, 621
black holes and miracles, 226
book
audience, 11
concrete goals, 23
goals, 15, 20
box metaphor, 615
build.sbt, 890
by-name parameter, 568
by-name parameters, 291
background, 293

with  multiple parameter
groups, 312
by-value parameters, 292

case class, 459

copy method, 462

Javap, 464

unapply method, 461
Cats, 24
Clojure

concurrency, 90
closure, 642
Coin Flip game, 442
companion object, 837
companion objects, and apply,

619

composed form, 732
composition, function, 732
conservation of data, 226
control structures

wsing, 317

whilst, 311

writing your own, 309
critical thinking, 31
curly braces, 566

keys to remember, 579
curried functions

creating, 338
Currying, 332

currying
vs partially-applied functions,
344



2XNUaTa OEOOUEVWV

Date
& 1Qtr 2Qtr 3Qtr 4Qtr sum
b\)
Q" PC
VCR,
sum
)
S
c
>
o
v
AlLAILAII

Aopnuéva Aedopéva

Hui-Aounuéva Agdopéva

Lorem ipsum dolor sit amet, consectetur adipiscing elit. Etiam vel erat nec dui
aliquet vulputate sed quis nulla. Donec eget ultricies magna, eu dignissim elit.
Nullam sed urna nec nisl rhoncus ullamcorper placerat et enim. Integer varius
ornare libero quis consequat. Lorem ipsum dolor sit amet, consectetur
adipiscing elit. Aenean eu efficitur orci. Aenean ac posuere tellus. Ut id
commodo turpis.

Praesent nec libero metus. Praesent at turpis placerat, congue ipsum eget,
scelerisque justo. Ut volutpat, massa ac lacinia cursus, nisl dui volutpat arcu,
quis interdum sapien turpis in tellus. Suspendisse potenti. Vestibulum pharetra
justo massa, ac venenatis mi condimentum nec. Proin viverra tortor non orci
suscipit rutrum. Phasellus sit amet euismod diam. Nullam convallis nunc sit
amet diam suscipit dapibus. Integer porta hendrerit nunc. Quisque pharetra
congue porta. Suspendisse vestibulum sed mi in euismod. Etiam a purus
suscipit, accumsan nibh vel, posuere ipsum. Nulla nec tempor nibh, id
venenatis lectus. Duis lobortis id urna eget tincidunt.

AdounTa Acdouéva



Ecaywyr tTAnpo@opiac - Information Extraction

e H mrpoomraBeia ecaywyng dounuévng f NUI-dopnNUEVNGS TTANPo@opiag atro

adounta dedouéva

/location/location/contains

/

america
*++ ™ United Statess _~" :
of America

W
states

K federal

United States of America = —---caoe oo oo oo ot > University of San Diego
/ e“"g North / \
wor ;
: America-US
™ american San Diego degrees

Text-Graph (entities and words as nodes)

california /

~_ Universityof _—
San Diego

catholic

university J

United States of America, commonly referred to as
the United States, America or simply the States, is a
federal republic consisting of 50 states and a federal
district ...

University of San Diego is a private Roman‘
Catholic research university in San Diego, California
The university offers 40 baccalaureate degrees, andw
several degrees...

The entity description of “United States of America”

The entity description of “University of San Diego”

Data Information Knowledge
g & ~
e
>
+ meaning + meaningful
application



Eupetnpiaon TAnpogopiag

Mivakag karakeppaTiopou

Aévdpa (B, B+)

Document 1
The bright blue
butterfly hangs ; Inverted index
on the breeze. Stopword lisls
ID Term Document
T — 1 best 2
o - :n 3 2 blue 1,3
ocumen
around 3 bright 1,3
g 4 butterfly 1
or
It's best to from 5 breeze 1
forget the great in 6 forget 2
sky and to is
retire from it > | 7 great 2
every wind. not 8 hangs 1
on 3 ; 3
one :
Document 3 the 10 retire 2
. ‘°n & 1 search 3
r
k 8 12 sky 2,3
Under blue ——> | 13 | wina 2
sky, in bright
sunlight, one
need not

search around.




Kai 11 yiveTal 6Tav €épBouv véa dedouévaQ;

e (O KUKAOG apxilel atto TNV apxn
e Ta véa dedopéva TTpoaTiBevTal oTa TTaAIG

World 4+—» Dovmloader

> Crawler
Wide Weh

ldocuments

Indexer

DATABASE ‘

List URLs




3. Karavonon tng TTAnpogopIakns avaykng

To epwTNUA TOU
XPNoTn gival ouxva
MIa AéEn i pia opada
AECEWV

MTropei OpwG va
gival kai pia
OAOKANPN @paon,
TTPOTAON, KEIMEVO N
EIKOVQ

MTTOpEi KaI va
OIATUTTWVETAI PE Eva
TTI0 OUVBETO TPOTTO

Google

Advanced Search

Find pages with...

all these words |

this exact word or phrase:
any of these words:
none of these words:

numbers ranging from: to

Then narrow your results

by...

language: any language
region: any region
last update: anytime

site or domain

terms appearing: anywhere in the page
file type: any format
usage rights: not filtered by licence

Advanced Search

To do this in the search box.
Type the important words: tri-colour rat terrier
Put exact words in quotes: "rat terrier"”

Type OR between all the words you want: miniature OR standard

Put a minus sign just before words that you don't want
-rodent, -"Jack Russell”

Put two full stops between the numbers and add a unit of measurement:
10..35 kg, £300..£500, 2019..2011

Find pages in the language that you select
Find pages published in a particular region

Find pages updated within the time that you specify.

Search one site (like wikipedia.org ) or limit your results to a domain like
.edu, .org or .gov

Search for terms in the whole page, page title or web address, or links to
the page you're looking for.

Find pages in the format that you prefer.

Find pages that you are free to use yourself.
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4. AVGCrI]TnO-n GO gle homer odyssey

Ta Keipeva TTOU £X0UV OAEC TIC AECEIC TOU XPNOTN €ival OXETIKA

Ta KEiMEVA TTOU £XOUV €0TW KAl PIa ATTO TIG AECEIC TOU XPNOTN Eival OXETIKA

Ta KEIMEVA TTOU £XOUV OUVWVUUEG AECEIC UE TIC AECEIC TOU XPNNOTN Eival OXETIKA
Keipeva tTou oxeTifovral e GANO TPOTTO JE TA OXETIKA KEiEVA (TT.X. OEIXVOUV N
deixvovTal JE KATTOI0 CUVOEOHO 1 ava@opd, £XOUV KOIVA XOPOKTNPIOTIKA) gival
OXETIKA

THEW! MEMNL S

ODYSSEUS

o
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HII I»( )V
e \ S

@ \ o &
1oV 2Y ARTHUR C.CLARKE
BESTSELLING AUTHOR

DR. REBECCA SHARP




5. Napouciaon (BaBuovounon) aTToTEAECUATWY

e Ta amoreAéopaTa TTou £Xouv OAEG TIGC AEEEIC avalTNoNG €ival TTIo OXETIKA

e Ta arroteAéopaTta TTou £X0UV TTOANEG POPEC OAEC TIG AEEeIc avalnTnong Eival
TTI0 OXETIKA

e Ta atmroteAéopaTa TTou £xouv JOVO TIC AEEEIC avalATNONG ival TTI0 OXETIKA

e Ta armroteAéopaTa TTOU Ta £XOUV ETTIAECEI TTOANOI XPNOTEG €ival TTIO ONUAVTIKA
Kal TTPETTEI va TTponynBouv

® KATT KATT



Etrecepyaoia Puoikng Nwooag



Etmrecepyaoia Puoiknc NAwooac

e Natural Language Processing

e Baoikoi oT1é)0!I:
o  Hkaravénon tng @uoikig yAwooag - Natural Language Understanding
o  H Tmapaywyn @uaoikou Adyou - Natural Language Generation
e Eoapuoyic:
o  Amdvrnon epwTtnoewy - question answering
Avixveuon yvwung - opinion mining
AvaAuon ouvaiocBbnuarog - sentiment analysis
EvVTOTTNIONOG weudwv €100EWV
EvTommopog yAwooag piooug
E€aywyn 1 kal atrékpuywn euaiodnTwyv TTANPOQOPIWV ATTO KEINEVA
AlaAoyIKG cuoTANaTa
Autépartn JETAPPAON
2UNTTARpWON ypaTrTou Adyou

Autépartn dnuioupyia TTEPIAAYEWV

AUTOpATN dnpIoUpYia TEPIYPAPV Ti aAAGlel OTNV TTEPITITWON QUTH;
AuTOUATOG UTTOTITAIONOG —

O O O O O O O O O O O
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0.7 (-0.1{0.3

0.2/0.4/0.5

J 4
Er horte leise Schritte hinter sich. Das bedeutete nichts Gutes. Wer 0 5 0 5 O & 6 £T| KSTG
wirde ihm schon folgen, spat in der Nacht und dazu noch in dieser
engen Gasse mitten im Ubel beleumundeten Hafenviertel? Gerade
jetzt, wo er das Ding seines Lebens gedreht hatte und mit der Beute . . . T
verschwinden wolltel Hatte einer seiner zahllosen Kollegen dieselbe b ;-.:id-'d_-\. He :‘:d qmetcflostliteps bT:Ifn?l h'mH_ThTttd'th _m:tan di
Idee gehabt, ihn beobachtet und abgewartet, um ihn nun um die P, ol ar?y ing good. . owou_ ollow |m,_ ate at night and in
Friichte seiner Arbeit zu erleichtern? Oder gehérten die Schritte i) /F_'— ) this pa;row alley in the middle of the Libel-famous harbor
hinter ihm zu einem der unzahligen Gesetzeshuter dieser Stadt, und /xco'np / \ncvmod L E] district? Just noyv, when he_had done the thing of h'_s life
die stahleme Acht um seine Handgelenke wirde gleich ¥ / . "'-.__‘— - and wanted to disappear with the loot, had one of his
zuschnappen? Er konnte die Aufforderung stehen zu bleiben schon — = f e A —— countless colleagues had the same idea, watched him and
hoéren. Gehetzt sah er sich um. Pl6tzlich erblickte er den schmalen (‘._pedmm‘/ I nsubj <__meod»uto‘,:__/- \__’!ou:hdwvn___/ waited, in order to relieve him of the burden of his work?
Durchgang. Blitzartig drehte er sich nach rechts und verschwand TN e = 7 5 Or did the steps behind him belong to one of the countless
zwischen den beiden Gebauden. 2ux Kiob) \\“ub’ / erod law enforcement officers in this city, and the steel figure
. _"_ eight around his wrists was about to snap shut? He could
,—-“"\/ S T —L‘--\ / = T already hear the request to stop. He looked around in a
(o ) ( goaround 3 ( pllct ) /- Oek:{ - sacand ) rush. Suddenly he saw the narrow passage. In a flash he
— = 3T "—\ s turned to the right and disappeared between the two
t \del buildings.
T =K
LD Q the )

KEIPEVO avoTTapaoTacn KEINEVO



AUO TTPOOEVYIOEIC

Er horte leise Schritte hinter sich. Das bedeutete nichts Gutes. Wer
wirde ihm schon folgen, spat in der Nacht und dazu noch in dieser 04/0.2/0.6
engen Gasse mitten im Gbel beleumundeten Hafenviertel? Gerade 0.7 |-0.1{0.3
jetzt, wo er das Ding seines Lebens gedreht hatte und mit der Beute
verschwinden wollte! Hatte einer seiner zahllosen Kollegen dieselb
Idee gehabt, ihn beobachtet und abgewartet, um ihn nun um die 05)05)06
Fruchte seiner Arbeit zu erleichtern? Oder gehorten die Schritte
hinter ihm zu einem der unzahligen Gesetzeshter dieser Stadt, und M L
die stahlerne Acht um seine Handgelenke wirde gleich

zuschnappen? Er konnte die Aufforderung stehen zu bleiben schon
horen. Gehetzt sah er sich um. Plotzlich erblickte er den schmalen
Durchgang. Blitzartig drehte er sich nach rechts und verschwand
zwischen den beiden Gebauden.

0.11-0.3/0.8

0.2/0.4/0.5

end-to-end-training

S S

S e e

NP VP NP VP

Er horte leise Schritte hinter sich. Das bedeutete nichts Gutes. Wer
wirde ihm schon folgen, spat in der Nacht und dazu noch in dieser
engen Gasse mitten im tbel beleumundeten Hafenviertel? Gerade
jetzt, wo er das Ding seines Lebens gedreht hatte und mit der Beute
verschwinden wollte! Hatte einer seiner zahllosen Kollegen dieselbe
Idee gehabt, ihn beobachtet und abgewartet, um ihn nun um die
Fruchte seiner Arbeit zu erleichtern? Oder gehorten die Schritte
hinter ihm zu einem der unzahligen Gesetzeshuter dieser Stadt, und
die stahlerne Acht um seine Handgelenke wirde gleich
zuschnappen? Er konnte die Aufforderung stehen zu bleiben schon
horen. Gehetzt sah er sich um. Plotzlich erblickte er den schmalen
Durchgang. Blitzartig drehte er sich nach rechts und verschwand
2zwischen den beiden Gebauden.

VN | T~
N

Pronoun Verb NP Pronoun VP
N
1 shot  Det Nominal 1 Verb NP
VAN
an  Nominal PP shot Det Nominal
Noun  in my pajamas an Noun
|
elephant elephant

Syntactic analysis

inmyp

woaoooo

QLYoo HD
N
(=]



O1 epyacaiec kal QUOKOAIEC TNC OUVTAKTIKNG avaAuong

e Part of Speech (POS) tagging: xapakTnPIoPOC TwV AELEWV TNC TTPOTAONG WG
noun, verb, adjective, adverb, KATT.

e Dependency Parsing: MNapaywyn €vog parse/syntactic tree pe 11¢ AECeIC TNG
TTPOTACNG KAl TIG METACU TOUG OXEOEIC KAl ECAPTNOEIG.

e Phrase Structure Analysis: avayvwplion Kal Katnyoplotroinon epAcewyv yéoa
o€ MIa TTPOTA0N, OTTWG Ta noun phrases (NP), Ta verb phrases (VP) KATT.

e O pdAocg piag Aéenc aAAalel avaloya pe TIC TTEPIBAANOUOEC AECEIC OTNV
TTpoTaON:

1.X. The trophy doesn’t fit into the brown suitcase because it is too
[small/large].

e \Word Sense Disambiguation: n idia AéEn ptTopei va €xel TTOAAATTAEC ONUOCIiEC



2. NuacioAoyikEc Ovroloyieg

WORDNET: https://wordnet.princeton.edu/

hot

‘ temperature ) attribute 1 antonym

cold

hypemym \similar

~~coldness, cold, low . v

bOd%‘te"(;p:’a:Ure’ | ([ temperature, frigidity, ) ( arctic, frigid, gelid, ,
00d nea > y frigidness e \.\\glamal, Icy, poI:{r/

Acv gival d1aBEoIua o€ OAEC TIC YAWOOEG.
To id10 Kal TTOAAG epyaAgia CUVTAKTIKNG avaAuong.


https://wordnet.princeton.edu/

O1 AECEIC WG KATAVOUEC

e Baoi{buaoTe OTN CUVENQAVION TWV
AECewV o€ TTOAAG Keipeva

® 2 UVEM@AVION = ZXEON dangerous
e AvatrapioTouV TIC AéEeIC pe dlavuopaTta o
’ ’ , , e 4 animal
apIOuwyv (onueia) o Evav TTOAUdIACTATO i
U’) 0. shark
XWpP x
dictatorship
—
(@)

 political
0 01 0.2 0.3




NLP kal machine learning

o [loAAéEC atTd TIC e@apuoyEC EDI TIC avTIneTwTTI(OUNE WS TTPORAAUATA
KATNyopIoTroinong

(@)

(@)
(@)
(@)

Kartnyoplotroinon yvwung o€ BETIKA/apvnTIKH/oudETEPN,

KaTtnyopiotroinon cuvaliodriuaTog o€ éva atro Ta Bacikd cuvaiobiuara

Kartnyoplotroinon piag €idnong we WPeudoug, eVOS 0XOAIOU WG KAKOBOUAO

KaTtnyopiotroinon mpdBeang Tou XprioTn atro éva dIaAoyIKO oUuoThPa (TI TUTTOU TTANPOQOPIES
WPAaxVvel 0 XpnaTng)

® 2¢& AAAEC TTEQITTTWOEIC WG TTPORAAMATA TTPOLBAEWNC TNG ETTOPEVNC AEENC O€ HIa
akoAouBia AEcewy

(@)

(@)

(@)

2 UUTTARPWON KEIPEVOU
MeTagppaon
MepiAnwn KATT



[TAeOVEKTNUA O€ EI0IKEC KATAOTAOEIC

e EmeCepyaoia kwdika

(arr):
len(arr) <=

arr

pivot = arr[0]

less_than_pivot = [x arr[1:] X <= pivot]

greater_than_pivot = [x b'd arr[i:] X > pivot]

quicksort(less_than_pivot) + [pivot] + quicksort(greater_than_pivot)

e EmeCepyaocia aAAnAouxiwv

TGYHDNTWPIHIHPMRVPSKRHQRYGSVLNFAHMAGHMCHSVYGTSWLTMKKIWLWQAEF
WAECRHVWAICKYCIRLNNWNTFDYTMVTQEEYGQEQYYYLTEGHYSHMEENERYVNVHW
AFSGGFYQAGRVAYNIFTTGHVVDACYKCDCQRVMANDWMF SFRGFSWNPFHKEEHSDPQ
RPFADPMWPYPRQCIEVYDWRHITARWNMAPNSKQTPGMHWIYYLSDPIDHTTSHWVYEV
CGHEWQIHHCAQTENSACRHEPNTMTMNDCFMIFSCDQILQVIHTQODLPRGMODINWMTE
FIPTEMIIWKLDSNLGCMAYRLODVNHDDYMRFLLWVHDIYWARSCFSNRYSHSKFLSEV
YFLAFTAQMKQODALYFYQAGHMFKHORASWDDGLYHADLRLMINSKFCWNPPEHLPSAEP
LNDRKCYLFSNFIVQELMVDCVGMWHMYVNMDVFCGWYGGWICKVCGYKKGFDAASKCFV
KRLLSTWIVCDFISFDVGIACRFRAKESIDQGYCKGAEPGPIFNHLWRGDONFNWRPPVT
NNNNITMQOSPSERPYNFQTGVRVRVWKYHWYNYPNTRYANEGAEVEYAQNMDADDHGSNF
NLMOHFSRTNYILHKVHVYKMMRYYYRGEVCNYKPCNTQPQESSLFRCSMWGQRYRWITQ
IPSQSQMMPHLCCKNASKGKHMWCRYDWGIHFRTICWYPLANGNMLEPSTAKGCPLHVMC
YKFWCTNDIWPTWYWSSCEPTCQKKKYGHRGCCGVSYLAAAKLNTSQSAPMYLFQOMYENA
SPKTCEDGKSNAQECQAYMDQRIIPFESDAAQF IFWKLHTYQAMKWNKKHNCTGGQGKYE
NNVOGMADILMWNNRYNKANNIYMLCVELWIQTYYRPCAFMVKMTFATNAIGIWVMWWEH
CKYNAWNASKIVGHMGNNRDYKENLTMYQYVKFNTFGWSTTKFTLPTIMAPDGADYKCNQ
TLGYCNTMTHCRYDLNNCAAAVWTAPWKSGCQVEGFRHCQ




