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Black Tea Leaf Grading *
—

Flowery Orang e Pekoe /EF2H =

Orange Pekoe 18 5%
Pekoe 5%

Pekoe Souchong S/ 18

Souchong /| V1§

Congou I #*

./ Bohea i, %

*Note: only used for black tea,
in India and nearby.

e — FOP: EBRIERMFF(SIHF) AHFERE —HH
HIFEEER

o — OP: RIEBEHME_RFEEHEU—HEABLE,

B/ IRE ZoP

— P RIEBEBMNE=ZRE, REBFEERERN—

EBHEEZEREQR

—PS: RIBEEEMNENFE, EFNURMERE

— S RIBEHENERRE

—CRIEBEBMNEANRE

—B: AR ENHEEE,

SERBRRERK

— HZE(Pekoe, P)ZEWMFEMERN—EMMEE,

EERREROR®,FEREL

e — fEHZ(Broken Pekoe, BP) U RS2 M B Z
o — Fr#(Fannings, F)LLIEBZER/NIHE A
e — /Mi&(Souchong, S)IELLI/MNEH
e — X (Dust, D)
P
o ZERBE—ER
BER
o FAEZZ Blended Tea

o ZEEMMERXBEEMAK
o HEEFEBZEZ(EnglishBreakfast tea)
o ERPRZE Flavoured Tea
o HKR.TE.FHEMERDT AELEEFTR
BIZEER
o {BEZ(EarlGrey tea)
1E 17N, 3L IL/VEE Lapsang Souchong
o HEBRERFEILMN—IELAR EBAEMEXSA
o FERKMAEHMMM,BRINHNES RiFTHEE
LR, E SRR A R E, A AER BRI KA
#*



HTEER.HESEEZ Ceylon Uva
o SEMMRHTEMEFIH ZERANEGHAREER
BHEI1,200~1,300 8 REE, 6798 ARIEES B

2ERS
o REFRFHMIORZXGTAHME. REEEMDMEER,E
BIEE 415

HTEER-HEBREARFIEE Ceylon Nuwara Eliya
e Nuwara Eliya—i A& ER L I2E AT EHEREZ
SEERNERN2I0LREBRURERBKTE

e EEARcER
o TEEHERF.TH LMK EFRIOIAK BERER
FZEA

ENEE FAIRE IR AT S Assam
o HERHERIIMERBNNARESFTHELMEE A
HASRAHXEMN EPF X Ue~7 ABERERE T
ENBMR ERRE
o REEFRNEBHBENFTHEES. WHE FREH
& MAh
ENE: K482 Spring Darjeeling Tea
o RERE-_RBRKMNRERZFETERREDTEH
FRSAOFREH ESLURERFEEFTEE.
B ER M
o MEEMREFEREA
ENE: KEEE % Darjeeling
o FIRFEUWFUEAAS6RA RZENBERKE
o REBEREREEZREE KEMMEN/KE, O
REE FAHE. MFUEERESR
JEM: B ERFI & Kenya tea
e HBIFERFEEREESTTLARARSE MNEK
1,500~2,700 A REZE, F R A HA IR =&

S
(U7 =R |40y
o HFREEIFMIBEREE AREC. KENER ESHE
i3l

BRI18HE—HLE
o EMUEKRAMMESE UEHBFEELSE LEME
ARERIRREMA,RZERLESEBEIHNAE

B = BRI AR
o ERRAAEFTEXENE ORRAREFLRE

HERE EXEH
B ZRssk— iz
o KIEE RMEMERHIFaipuriB kBT kR M
53
o RERREAZBUMEMEBIIXMETNHEEZSR
MESFE BRRRE,E S RIS
=R {ITES
o BAMRBEILRMNFLERE SHERERERRSE
BANS LEFZIE BARESYENAEERE
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UL —EAURBEEOHREZ R EEmEEF MU R, #AER
MERATE R, HINEEAETRBERMAR—ESERIEN, #NEt
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tHEFRILE, LB TESHMNEE, ERSER LEXREE—EZAZ
X, SRFENEEE EER. ASALLEITIE, A6 HKE T RDE
HRRE, EhERNRRFLNMEE - RAERER, LRERFEFNE
RERE, E—RBBEARMMMEATLUEFNKEZEEER, HEMER
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. BTEETEEEEBRMA XZUEFEENZRSE BERKEET
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ZHME—EARSRE—E, HUELHANER, EHMNEREMNE
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M EZ 55 Active learningtt BEHAR R R R &

. HERE AIFRIXEE S

. R

R ZRH#FIEY, BRAETUMEENEERE, Hh RS ENATHRBERERE,
AT, BERAEZANENTTERBREE  RRER0% , EEREZBLEBANE
BOARBEEFRRE.
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FLEFHE AL ) BR/BEEELTE F %
HE i HE xR PO 4F #R
RE1 KRIE Bl s
RLE2 BT =8 =&k
B3 B2 57 Att ZER
B4 =TE Ex PO F #R
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BEV—ERE, ATENFETEE?
(B FHERD

HRAaSRHEEE !
116 & A S R Rl RN 8
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O :output EF R H
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(%0382 FIZEECHT]
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REf80
B BRAT RIS |
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£&&ts80
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NZA70
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BRRKSIA, hBEARIERMEANBES | LERRDETISIRAIE 1, 40

BESA T EM R RHEE !
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o FEfRH R RE
o FEXIE. FRBHIER

AR S 2EE?
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RERGTERTHIAE. RE BLEETEARE A LAYTARR
, FBR LB ES N RS RERE ), EFSTARR R EARE, FH
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&% :Sammy
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= PN RAFBHRT | )RATE REEER !
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i N S )
B TFATURBEEBRWRERZSE? X
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4. REAFEFERBCD
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EE HEEZ 2EEE A EHAEEAME BlHA
= hEIERE
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o BIEIER
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ERBEAEESHEEREH AFEREERTEASTEN B—KE
REDEIEED 2 LR HER!
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AILL 2~3 5388 H — B/ RNEEL U B R AT = !
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1. I EZRBABYNER L EEDENRESE
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BRI 2 ANEEERERIISEE,
ITHE RIS P B AR RE:
STP &4
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EH=>TA BEEE
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HEHE ERER+UMER
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o BifltmEE. AT LRBR
c B BAEEAEE HNTRBEEZERETAMRZ AT RES)
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BRI LA E A 8 U, B KR AR EIMR
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— . FrEE AR
EZE THEE. S5, BEMNFR D, eI ERIIR LR ?
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ZED, MABNEEIMRLEZMMNAERS, RAZMEERRIC, #E
FKEZMMARAEZH D PRHBUGF T, EERESEH . PARMBIFHREHEE
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[ Emma- An Example of Modernization Done Correctly ]

X/ B

Jane Austen’s novels have always been popular material for adaptations. Many
directors want to have a go at transforming the book onto the silver screen for all to
enjoy. However, the problem is that Austen’s novels, though revolutionary in their
time and deemed classic in ours, do not really fulfill the requirements of the action-
packed flicks currently dominating popular movie trends. Thus, for directors, finding
ways for adapted films to appeal to modern audiences without insulting the delicate
sensibilities of die-hard Austen fanatics is the greatest hurdle to overcome. Many have
failed in the past, but in the case of Emma (2020), it is a raving success.

When reviewing this movie, we must first start from the background, and in
Autumn de Wilde’s Emma, it’s clear that the colors are the main attracting point. The
bright palette so rarely seen in regency period films jumps out and signals the tone of
the movie to the audience almost immediately.It hints at a lighthearted vibe with a rich
background and a tinge of slight hilarity. In fact, the entire film keeps up this vibrant
and refreshing visage that adds to the idyllic countryside, old-money, regency-era
aesthetic that is most coveted at present. Additionally, it suits the timeline progression
of the movie as well, as each act of the movie is signaled by the arrival of a season.
The contrasting colors from decor to clothing provide welcome and vivid visual
directions to the events occurring on screen.

Another major standing-out point of this most recent version of Emma is how
the script is slightly transformed to add much-needed vitality. The scriptwriters have
clearly carefully reviewed the novel and brought the nuanced humor of Austen’s
words to the front center, which breaks up the denser scenes quite nicely. The added
element of comedy fits in smoothly and is executed exceptionally well by the star-
studded cast of the production. Jane Austen’s novels have always featured a colorful
cast of supporting characters, each inhibiting ridiculous personality traits that either
inspire admiration or ridicule. Bill Nighy shines as the lovable hypochondriac
Mr.Woodhouse who flits in and out of the scenes, sprouting off line after line of comic
gold. The vicar, Mr. Elton’s extreme piousness and dramatized devotion to being the
most agreeable member of society is utilized to perfection as a device for Austen’s
satirical commentary on society,especially when his false gentile mask i1s slightly
ripped which reveals a streak of pettiness that puts his every action in a new light.
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When it comes to modernizing the text, character dynamics must be updated to
fit along with the new material. Emma expands on the relationships of the members of
Highbury and fleshes out the character growth. This includes the friendship between
Emma and Harriet and the love story between Emma and Mr.Knightley. The movie’s
decision to have Emma rise above the rigid social hierarchy and embrace Harriet as a
companion not only makes more sense in terms of character growth, but also makes
for an infinitely more satisfying conclusion to Emma’s story. As for Mr.Knightley and
Emma, their relationship was more in the background for nearly the entirety of the
story. This makes sense as the novel was in Emma’s point of view and Mr.Knightley
was a trusted friend and advisor that always existed as part of her life. Nonetheless,
when translating their relationship on screen, it is vital to include the thousands of tiny
intimacies that were carefully coded into the words of the novel. Emma ups the
chemistry factor and creates more obvious romantic moments that surprisingly fit in
well with the pace of a movie. The added moments make for a more visually
believable romantic dynamic between the main characters.

The trend of rebooting classic period films has taken over the film industry and
the craze does not seem like it will abate soon. When looking back on the numerous
failed remakes and attempts at modernization, it is easy to tell why Emma stands out
as an excellent adaptation. The changes made in the film fit seamlessly with the
original material precisely because it makes sense for the characters and stays true to
the tone of the novel. In fact, it feels more like an update rather than a script change.
Furthermore, the alternate approaches taken in the film provide a fresh take on the
age-old tale, making it stand out as a memorable adaptation for the viewers, regardless
of whether they were an Austen fan prior to this film’s existence.
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Having an idea is one thing , to actually execute it and have comrades that join
you, it's another whole new level. Being a loner on the path of movies for years, it’s
kind of hard to imagine there's a chance to meet people who like to discuss films as |
did. But this group changed everything, even though most of the members are already
quite busy with their original schedule(myself included), but we still managed to
squeeze out time to kick back and immerse ourselves in the film world. and to be
honest, it’s quite a relaxing treat if you ask me.

But like all stories, this chapter is coming to a pause for now, whether it's going to
be continued or not. I'm grateful for the time that all of us had to sit together and
discuss film, life, gossip etc etc etc...... this time will stay as an important memory in
my college years, and with hope, all of us can keep in touch, as the film circle always

needs new ideas and voices to join.
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I’ve never had a group of people to talk about my interests in movies and TV shows
before. Usually it’s a more one-sided process of me searching for discussions on the
internet.Unfortunately, the in depth discussions I crave are quite rare as most are of the
same variety more often than not or horrbibly off point it’s physically painful to
witness. Having multiple people who share the same interest in movies sit together
after a viewing and discussing their thoughts is an eye opening experience I would
recommend for everyone. Our members all have vastly different tastes when it comes
to movie genres and it’s always refreshing to hear the perspectives they have going
into the film.

As a group, we have explored many genres of films, ranging from musical films,
artistic films,documentaries to fluff action ficks and anime, which allowed me to
explore the different catergories of film content, some of which I did not previously
have the pleasure to peruse. This semester we assigned a few topics and split it

between the members of our group, allowing each member to host a study session and
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talk about their expertise on the subject extensively. The other members would then
interject when appropriate and share their thoughts. The exchange of thoughts and
views is what I deem the most precious element of our film study group and we have
spent many happy hours together indulging in our shared interest. I look foward to

future sessions and discussions our group will hold.

BB
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HMMEE  SEFERENRXER - A8 NHRAZ KB BN ED R

70 - HAEERES| L - LURFAABEBEDNTRERBIAR - HRESVEENFS

ERENEBRERE - DNEZREYRIT# R  TEEESENBERAEYR
XHTEE - IRAEEREIRMAL - ABUBIRURER - SRERNER#EX - U
GenBank, UniRef, PDB ELIIEEARM K - RBIEESHBEBREERARRE - ER
AN EBREMNZ ZHIINRBEEDRIER - AWM - FZEMERESEMELL
M 2EOWWELNE - SRIEASEREVERENRES ADB R ; EER
E AR - BHEZNESREANEE A LERHBIIRRL - M%7 - ZFFh
BFIBEEFEZBRENBEADBERAPHE  ERSARRABELHZERM
FENEGER - AL - A ENRE—ERE - BEFRRKETEUBRM EHRR
TEMMBE BRI ) - WIRETLERPEERA Golang BESBIRSEFITESR © 2K
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Bﬁ % ﬁ:ﬁ &E?j]f% (INTRODUCTION)

RBERARE  BEIIEER M ATSEERRRFER  ZEYR
REAZZREENERSRE - WEIELIEEMRERIBIEN - EfFaEYRl
RESZIEMRFABNEZEYES T - DNA - RNA - ERE T ABIS - WE
—hFR - B ZERE GenBank © UniProt & Protein Data Bank (PDB) 4
T FRINE - EREEERESE -

MER - ERBEEMWERERS - EES2ABRSERNBITERELS
ERMHEEN FER - MER - EEARAENEEE R NAE S IZEE
FERIE 2R HERE S -

(a) GenBank (b) UniRef
20 o B—: ¥ ®AXFN AR REHESL

® UniRef90
UniRef100

(a) GenBank & #+/& (& NCBI FT 4 3%)

- I;;Dg FLLSTF S s“’@.‘»?“’ sV 5 s B S8 s 58S 5 N S (b) UniRef %.: ’H’ /; (Z% UniProt T 3 87 %
TEEHAE  8F 904 100 23 A F
R A 7 F AR AR 2 B < 90% &

< 100%)

(c) Protein Data Bank(PDB)%& & § & % %

____________ snsssssaninnnnill # 2

BEL AREVEEEZEESEEN  RILEASEDEIREERT - 2
RBEVWERFBEEEER ——W MEMOH - WE—FF/R - # PDB 4
MIHZ2REER - BHELUIERENFIAREREE - AR AR EBNKER - &
EERSB/WERUERS - B e RaRnE - —EEREABIRAT
RP[L - 2thiet - HEHARAHEEUSHER - ERESERUERIIES
ERER I HERr 2es0FRREREE - FHIL - MOBEMERMKEN FIER
ENE - EEFECSEHHAETRR -

BRIRBRAFIEREE RNEARZE - LHEEREMEREFAE
e - EERP IR - ARAEXTLERESE - #F UniProt ERUBHHN—(E
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5 - MABCA 24 £ 48 %8 2.0 GHz CPU Al P METE - BiELFIIK
IEEIMELUE <40%RAER - AR 4 BH - mMEERMES - UniProt NERIE
MBI 7% 30% -

MU BMRERMEERREIETFBARENERE  HEEUHASME - &
MBERE  HRLSMEENERELRER L - BREREEEFIHOHE
HBERIIER - £HRE  FEENREE  RESEVYRIESD - R
PrHIE5 | EBERS I EZ ARAZEM BB T - i - SERIEEFFHES
EEESEYRIRAEMSENER - AERFEEVFBERIMANLERE G - BF
HelFr4coT -

w
Eﬂ: ';Le }&i%(ENVIRONMENT)
® RSB
24 ¥ Xeon 2.00 GHz CPU

64 GB 21488
Linux % #.(CentOS 7 distribution)

Intel
& Ik &

1 #3E B (v.1.15.14- 4
Golang % 3% & (v.1.15 amd64) BXBT
PHP 3% % (v.5.4.16) A

CD-HIT (v.4.8.1)
USEARCH (v.11.0.667 32-bit)
MMseqs2 (build version: 2019)

MEERHES 24 3 Xeon 2.00 GHz CPU #1 64 GB 518528 Intel 18R
g DT - ERZEZTRIEI ZBA Golang #RaEss(v.1.16.2-amd64)7#]
PHP 2= E1(v.5.4.16) 7 Linux #B{EZ4:(CentOS 7 distribution) #1772
B1F I FEZREIRHAZFIELRESAEEE CD-HIT (v4.8.1) [3] -
USEARCH (v.11.0.667 32-bit) [10] - MMseqs2 (build version: 2019)1F %
MRSEEHR -
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® FHEMRE - ZOHFY

PDB UniProt
b E KFHE
v !
BB A R F A

& 2022 F£1 B 3 HA PDB (https://www.rcsb.org/) BEZERE
FIER  ERPEE 2021 FRAIGAZFERS - FREZMERZC
B PHP 123015 - ¥ PDB ARBERMBET O - WEEHEEIRS A
BRIAKNNFERFEREREZRZNAGEERSE - 0 pdbl00(100 KEH

B R5l) - pdb1K(1000 EEEEFFI) - pdb10K(10000 EEHBERS).....
ERIE -

~&; 2015 F 12 A 9 HA1 2021 & 10 A 27 HHA UniProt
(https://www.uniprot.org/) B ZE&REBRIIER - ERPRE=EFE
K& - 73514 UniRefl00 ~ UniRef90 #1 UniRef50 - HEF AR 7 ERIESF
EMERINESHEUEE - FTEZRIERD AR

Fi%  RRR

5 UniRef100 UniRef90 UniRef50
2015 70.5 million 38.2 million 16.3 million
2021 280.5 million 138.5 million 49 9million

HMRELEEERR D HE B p R AES A M 32 2 E 8 AR
RIBFITEE - CBRBER - MERE)EE -
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Bﬁ % 737- i%(METHOD)

@ EERSLEIMAFLE

RIBEZEMAVERE - 5 — ENRVESA(CD-HIT-USEARCH - MMseqs2)
B . CD-HIT #E=SNEREKIZEN - T MMseqs2 BIRIR 7 &SRIE
BB /REEEHBRAR  HMAIA UniRef90-2015 ERIEHE — 1B
Re TG - WEREMME R L R AR I EARLUE/NR 70% 2 BRI - 15K
15 1 RFAR - 328 CD-HIT ZE&=/NR MMseqs2 - EER T 1R - BIF
7 RHIBIFLEEAIFIRE - 1 MMseqs2 BISE#IT 20 R - BEEZ RIS
BEEZEIRE - ] 32 fiI7uAY USEARCH A 4GB WB = LR - BIAR
UniRef90-2015 (14.3 GB #ixZERE)EEZHNEN - FULFFIBEHEHER
UniRef90-2015 fryE R B EETRIE - IR EZ REESERIEL 160 &
FER - MEFNT 10 REFIHT BEBIZE -

ERPBRER HAPREEE CD-HIT KEFRIRFINEEREEA
FENETEERRSE -

Method Dataset Number of sequences Time cost (minutes)
Initial set (UniRef90-2015) 38,203,400
CD-HIT Round 1 nr set 21,270,890 1690.6 (20 threads)
Round 2 nr set 21,270,890 1120.1 (20 threads)
Initial set (UniRef90-2015) 38,203,400
Round 1 nr set 23317430 277.7 (20 threads)
MMseqs2
Round 2 nr set 23.221,051 189.1 (20 threads)
Round 20 nr set 23,205,925 185.7 (20 threads)
Initial set (UniRef90-2015, sampled) 1,600,000
Round 1 nr set 1,423 331 41.9 (1 thread)
USEARCH
Round 2 nr set 1,423,062 38.6 (1 thread)
Round 10 nr set 1,422 899 40.9 (1 thread)

32— BATA HE & 2B 8 UniRef90-2015 £ A 4 F o MMM E 1A 70%2 EHEMED AR
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HHE ERERE

(a) (b)

Parse the sequence data
into a sequence pool

Parse (he sequence dala
inlo 3 sequence pool

Data input:
1. Raw sequences
2. Sequence idenlity cutoff,

Data input:
1. Raw sequences
2. Sequence identity cutoff,

for each
sequence / in
the pool

Set 1 as a new cluster head
Remove / from the pool

Sequence alignment: i vs §

Sequence alignment:
ivsj

equence identit
1Vsj 2 cutoff?

Regisler j as a cluster
member of i

Register j as a cluster
member of /

Remove j from the pool

Remove j from the pool

Output the head sequences
Output Ihe rest sequence in the
pool as member sequences

Collect the members
of all clusters

for each

(c)

Data input:
1. Raw sequences
2. Sequence identity cutoff,

for each
member

sequence h sequence m

Sequence alignment: mvs h

(memorize the sequence identity) for each head

sequence h

B = :

Sequgnce alignment: rr_)vs!_) (a) CD_HIT ;"é‘ _'g 'ﬁ %f. -

(memorize the sequence identity)

Reassign m as the member of the head that

produced the highest identity (b)(c) 7,39 H% l$~] ﬁ 5%2 %’% 97\ Bﬁ

> ) ' 32 [E 7 (=4
Assign m as the member of the head that = '/Q ﬁ :ﬁl- %f- ’ (b) é? 'i‘ IL
Output the head
sequences

Fa Hmmmduste:m:ucmh% e BRANY  (c) A A BRI
W~ (a)F - CD-HIT Lot R amBrEE - BMABTLUE
EIF S MIER RS  BERERNE(b) - (OFTR - F—BHAEME
BF5IE T (EM CD-HIT MBEEF I - £ BHRIKMAE—BH
W REFRIER SR PR E FRA— RIS B -

Co

Output the clusters
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HRAFEARRERINEREZRSR - BATE—ANDEAARTmEE
Tk - BEKNRREEEFERRE ; MERFEARERINMOEFERGE
AZE  BZu-SRENAUEGHHER  MMEINEERETZERE
FRENEEETPHRES -

@ EHZEZHMBAL |
B {7 Golang B3 T HEH A EE
Golang BH/EEHmEZEIGES BEAEERTE - WTEREREE
o LEHEEREBABEBERNMENBAFITESES] - HIDESAH
BEHRM A=
B S ERRERERS RS
BEAERNTEME N ENPEEESNEIINVTERRD - BEEER
SIETEBRNIRI DR EmEl i - AMEUUERMHEIZEHOHE—
METELE  BEERERESEABENEX  AUERMRBATEREZE
AR ERAESE AR O BEHRT -
B —H-RRFPIHHEEST X
KRR HUIEE query sequence EEERTFT R AV B4 -
o] DIBMNIRERSLEHRIERE - IAELAED  BfVEE 7 —xX
PE# 88 A AENMMNETET —H— b B AM—HZhEES
ERIEEER - MR PR - B3R - ERGBEESZA 100 RIREKES
FRERR - FHIHRIL A AR S ol UEBR /D EEEET8EE -

PPy e — 3 — s Kk —H S HE AL
T BUT T F B B (1)) Pt 3 BUT B B (1))

pdb 100 1.72 1.40

pdb 1K 88.88 111.85

A= TRRHBEFL A HAE-TREHE T A EBUTHH
BEERRFIFAED  HMHHKIR " S BRI GE P2 BETIER
EEEFMERLRER - BEEOAMARIEIEZER - BESHSER
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SRt ZFRIEBERAZERBLBED - EFZENMN—EBIIHNER
=g - A&/ NEREMAEEZMwmBEE - RIPRENE RN
Bk - DBEZEEHR—H—RIRFINEEGHHARIE - WHEETEEL -

B SHEHE ZHTETE
NARBEBBRAFETESERENN Golang FESHF - BEE LEEZA
ERZENFBNDIESHEAREE LR  HIESEENTHE - £
H7 2B BEERETER - BEARERBAFNEIMAML -

Eﬁ ?"E ES(: % (RESULT)
® EHERmAE

A
o [RIaFIIER

A

i

Data input:
1. Raw sequences ) %}]*ﬁ’éﬁ%ﬂ%ﬁ:
2. Sequence identity cutoff
3. Match length threshold LI REIRE TR 2.mmfe5 identity ER 3.FARE LR 4.X SEIEFSIELHI_EIR

4. Minimal sequence length
5. Maximal sequence length
6. X tolerable content

B EnEE

A

AN AEA Z V)L ERE R TS B A EE

check sequences

" eto 2 somence pou 5217952

: o BEFEEEATERUHRER(TIN)  UEEERER
g et o BEINCPEIEEEENR - UASERILE 2T

A 4

A ETUER EFET
1T 5L T BRI R R NP5

SeqReduction

A 4

I Gain head sequences

h 4

+ 1=
Output the result to fasta file / . | %HQ 1=

o RESZAEGRBWLEERT
End - WEPEHFB entry REMEFIIEE

Z :SeqRedu % ¥ & M B iRit
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HE—REAZFIETEE
1. ERREZAARERAZEREZRE

i

MR
2. BERRERG/IRERAELREZRE
EIR

3. T8 F 7T X EZ(E 75 PR EL Al fERR

eh/\REEE

S S IBRERR IS - 15
B R R T A
| _mAEa . AlbEEIS EERGE - R
SEA TSt ED

@ : SeqRedu &|#2 X-& # & & R 42

Fe 5 & Tl ik

AL EFERET ERIEE BN FIEREARSI - WiEABRQRRE
h-E—-BEEPIZITNL RIS ERBNFIEREFNRERS
STEREFEEXTF kmer(RERITERENFIIER KR - —F5
AGDEE - ERES =1 kmer 5 AGD - GDE - DEE) - BEAE_[ELEE
T F_BOEBEERSMES -—RETIWITESTE 28> —E&EE
(B N)MEMFIETFILH B S E ZAHLUE - ETEE - NHELE
AREREREE - LRI WRRANMCREFSE—ERLUE - M
R R - ZRFBERTHEEBTHAEIER EA T -E5EE -
SEEZEFIMPFRERIECSEH TN - BREPUNBRSEFTEBNX
F kmer WFS - B EEEEHERPIITATEZAR  EFETEY -
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for each kmer
iniword
database

identical kmer in
j word database?

for each
sequencei )«
in the pool /

| Set i as a new cluster head |

|

find i's all kmer save as
i word database

|

| Remove i from the pool |

for each i kmer
position

Does it meet the 18283 ?

1. match end position < gry sequence length
2. match end position < sbj sequence length |.
3. right extended = true

for each j kmer’
position

false

right or
left extending ?

right extending ?

extend both kmer to right
find building block match score

e total match score >=
score extension cut?

for each
sequence jin
the pool

G#i)

false

Does it meet the 18283 ?

1. gry match start position > 0
+| 2. sbjmatch start position = 0
3. left extended = true

find j's all kmer save as
jword database

|

Sequence alignment - ivsj
compute sequence identity

N
right extending = false

true

extend both kmer to left
find building block match score

e total match score >=
score extension cut?

)

left

/i

false

sequence identity
= cutoff?

Trim right and left
until meet match > -1

calculate identity
Output the identity

/ Return the head sequences / ;i
é

Bl & : SeqRedu % #2 X-F 7] & e A 42 7 t SeqRedu % #2 X -4 2 & 3+ B R 42
B FIMEMNEHE
MENFPAIR - BERFEMFINNF kmer ERIES - 115
*HIEEI’\JS‘Z?HEQ CAERBCREFEERNESPHNNFREMNE - & F
T BLAST(Basic Local Alignment Search TooI)F?ﬁUtb%]‘*EE’J”r
t]JB?EE}:/\EﬁMEEZEE%Mé Bt E ﬁlﬁ)?ﬁU’l‘Hﬂlf RLEEREER
FIIERERE(E ) - —FE

| Remove j from the pool

5
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® FEH LR
UniRef £2 PDB EMECSHFEENME N - BB - ERENFHE—(EN
EXREEERN  RABEKRVEEER - ARREB RITAZERERTARE
PDBHE T &2 2015 F&ERE- ]IBLTMJDLM)%”&Kﬂ%ﬁﬂﬁd\ﬁ’]? cES
DRBB/NEREN pdblK(1000 EEBERI) RBRAEREN
pdb10K(1000 EEHERFS) -
AE identity BE&REER kmer RE[3] -
& identity &4 - HAB¥I & kmer RE (word size) &2k BBILFRE

ME=FR - ARBRZR
1T -

identity 40% | 45% | 50% | 55% | 60% | 70% | 80% | 90% | 100%
word size &E | 2 2 3 3 4 5 5 5 5
% Z : 1 Fl identity #» £ & # T X kmer &2 #HB £

B SeqRedu £ A F & &0 R [ identity FPr& ZFH
METtHREABREREA/NFEIIRES 1000 1 10000 1F) - KE
identity X ARBRE kmer & - R/ 10 BRITHEETHRUER - EEN
30 REV#ER -

(a) (b)

SeqReduft 7 [ identity T 5% ¥ 10001% B 51 P 5 05 P
9.515

SeqRedufE A [ identity T 5% Z2 100001& /51 Ph 5 0 R

10.000 600.000 564.238

87238871 9067 8o 9.031
9.000
492588
7.666 500,000 asaoze 177846
424.991

522.645

8.000

7.000
400.000

6.000

5.000 2 300.000

4.000 1000{4551] &
2.992

244.453

Time(s)

—o— 10000{E 7741
3.000 200.000
2.000

1.0000.417

100.000
40.146

2.972
0.000 0.000
40 50 60 70 80 90 100 40 50 60 70 80 90 100

identity(%) identity(%)

£ : SeqRedu & IE T B & £+ & #» identity AT & X iF B

B4R AR - FMPRR % 2 = 0ER
FHEZ - IEREE &R - MEE dentity #2RES (B4

VEEATER |dent|ty i

) - e
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)

HRE B - TE identity 1R 50% A6 - EItESBEEARIE LT

e . HEAR 0% - RE 8 TE -
B FHEEAR AR ERAR identity T#ii 2 & M55

SeqRedu”t 7 ] & k& foidentity T #fr i 2 R F 175 51 %

9000

7713
8000
7000

6000

g 5000
i —o— 10000{| 71|
ﬁ 4000 100074 1751
- B
100040 SeqRedu # F Fl & # & 4=
’ 50 60 idem/i[iy(%) 80 9% 100 identity 'F éﬁ? ﬂ: _"4/;{ %< .lzj:‘_ )%, 2}.] g#\
EEZRAROLIEIR - B3 identity FER(BAMQL)  AEEREN
FHEAEIR MEBZ - 7 identity RS RIEND FEEERD - identity &

Bi5(<60%) - ERERRE NEHBE -

® HHEZWHERME
m @EAME

REYFIEELE

BE ETRREMIRFFINR
(~ (Home)

BEIASFAERIANR

NiA
(Introduction)

10labEREFRIER

SeqgRedu
g 4 < T #EiRSeqRedu#fTHE
EEX BEEEETR
(Bt STiRSeqRedush{TE
2E58
(Doc & Reference)
] e L e
9 BHETAF
(Contact us) HSEIEME AR 4 | % R4
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N @EARET
EHEEHAMREERE - cAEREERE

7 N
Introduction vDoc&ReferenceContact us
Vi

R -8 T # RE T B 45 B AP

RE B H (Home)

Redu Introduction > Download Doc&Reference Contact u

This site has been viewed 5,265 times, since Jan. 1st, 2011

Sequence Reduction

SUEEYERENEREF A

SEMSH - T - B BE - 88 . AEET

zrmeez  FEHHNENER

R

A R
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ReLO I 743 (Introduction)

‘ Redu Introduction ~ Download Doc&Reference Contact us

]
‘
K.
Algonth rﬁ I

B RIREENE (INTRODUCTION)

ABIRERRE  RESEER RENAIESNEREER  2EVRNBEAZSESANERERNE
Yang-Tien Chou (R3R) HEELURIFIEE IR BERE FEEZERRFRNEEENES T DNA - RNA - EBETRE
5 - ME—SEFT . BB ZEHEGenBank -+ UniProtfIProtein Data Bank (PDB)R4£#14 FF58  EAEHE

Chien-Shan Lin (=) Shin-Wen Werg (S17

N -

RESE -
EER . ESAENNERTNE  EESHASATRNNHERRLANSBERRER  HHESR
EEAEEEASEER BRI RS EHEER ZHESREN - A
(a) GenBank (b) UniRef L
4 P

Members v Educat

& A

10Lab

This laboratory led by Dr. Wei-Cheng Lo has long been utilizing computer science for biological and medical research. The
name 10Lab stands for the digital science (1 & 0) lab of Dr. Lo (lower case: lo).
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Sequence Reduction Download: seqRedu

Afast program for sequence reduction.

Usage: ./seqRedu [Options]

Options:

-h Print this help message.

-i |[string] |Input filename in fasta format, required.

-0 |[string] | Output filename in fasta format.
-s |[string] | Input Scoring matrix filename, default BLOSUM62. Sequence Reduction v.2 (build date Sep, 11, 2022)

-n [[inf] |word size, default 2. update

-c [float] |Sequence identity cutoff, range from 0 to 1, default 0.4.

Parallel Processin
-A [int] Minimal alignment coverage for the both sequences, default 15. 9

- [int]  |length of throw_away_sequences, default 10. Download

-T |[inf] | Number of Threads, default 1. seqReduction: A fast program for sequence reduction.
\ Example usages: Usage

JseqRedu

S }%& JseqRedu -i FASTA1 fasta ./seqReduction [Options]
Eill S QQRedu JseqRedu -i FASTAT fasta -n 5 0.9
/seqRedu -i FASTA1 fasta -o test

s b é{(‘ Sequence Reduction v.1 (build date Jul, 1, 2022)
BUTHE T )

Download

seqReduction: A fast program for sequence reduction.

beage £ MR SeqRedu
seqReduction [Options] ijl: /’ri— ﬁé‘ ']’\' ﬁ‘
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1. CD-HIT official website: https://sites.google.com/view/cd-hit *H Kl 4;{ 4% "ﬁ ﬁ

2. Juan SH, Chen TR, Lo WC: A simple strategy to enhance the speed of protein secondary
structure prediction without sacrificing accuracy. PLoS One 2020, 15:e0235153.

3. Chen TR, Lo CH, Juan SH, Lo WC: The influence of dataset homology and a rigorous
evaluation strategy on protein secondary structure prediction. PLoS One 2021, 16:e0254555.

4. Weizhong Li, Lukasz Jaroszewski and Adam Godzik: Tolerating some redundancy
significantly speeds up clustering of large protein databases. BIOINFORMATICS, Vol. 18 no.
12002 Pages 77-82.

5. Needleman, S.B., Wunsch, C.D.: A general method applicable to the search for similarities in
the amino acid sequence of two proteins. J. Mol. Biol. 48, 443453 (1970)

6. Smith, T.F. and Waterman, M.S. (1981) Identification of Common Molecular Subsequences.
Journal of Molecular Biology, 147, 195-197. http://dx.doi.org/10.1016/0022-2836(81)90087-5

B 4% 8,1 (Contact us)

Redu Introduction > Download Doc&Reference Conlact us

Your email address

Suggestion

sent || reset

Contact Information
TEL: 035712121 ext: 56923

E-mail: I eu. edu.tw
Address: Hsien-Chi Building, No 75, Bo-Ai St., Hsinchu 300, Tawan
Departrr f Biological Science and Technology,
National Yang Ming Chiao Tung University
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‘g»—i'a: % ':E:ﬂ' %ﬂﬂ 53’ 7"’:]" (DISCUSSION)

® B B K #E H %-CD-HIT
2 M5 A UniRef90-2015 ERlEE1E — B FESE)A(CD-HIT -
USEARCH ~ MMseqs2) /T 5 FTERESE) 2 45 R - PR IS(HEF CD-HIT {E
TRy R RARE 3 R ELEHV R -

B CD-HIT #EH %
HEURIZEE RIE —(a) » CO-HIT EJUERTI T EF I BRI S B Hr 0B -
B CD-HIT £ A R &R EFARFE identity FAAE Z0FMH
ME+AHEABDEREAN/NFIIREZS 1000 1 10000 ) ~ AE
identity X ABRE kmer & - £ 10 BHFITHEETHRUER - EEW
30 REVEER - kmer RE (wordsize)i E B2 MR 3 HEITRHE -

(a)  CD-HIT# 7 Ridentity T 5 % 100004 & 5 7 % 55 7 (b)  CcD-HIT# & Flidentity T & 2 10004 5 51 i 5 05

120.000

12,000
105.717 11.003 10.651

10.026 - 10.152
100000 | 92.2894.19 10.000

8.000
6.220
6.000

Time(s)

—e— 10000741 100051
4.000

1.518
839 2.000 0.959 0.797 0.748
2.656 2.702 2.617
40 50 60 70 80 90 100 40 50 60 70 80 90 100
identity(%) identity(%)

+ : CD-HIT & I T B & # & 4= identity A7 & X 0¥ R

WE 4R oI LIE3R - CO-HIT B&)A% R identity BUISE - TEERY
FREIERZ - AMEEE identity HARBS(HAZA)  HRESZHMIR -
AHEIRE SeqRedu HRAVHE D (B +) - T identity 2951 60%K5
HItERBRENE - 97K 70%05 - MEEREMBFE -
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B CD-HIT £ A B &8 20 R [ identity T &k HEF 7 &

CD-HIT# R [ %4 & fvidentity T f 2R Z 15 5 #&

8000

7000

6000

!—-E' 5000
®
E 4000 —4— 100001 F=41]
¥ 100041571
s 30002616

2000 "}_ -

CD-HIT & F F % 4 & 4=

0
N B v idenZiliy(%) v v mo identity T % ﬂ:“ "24)1){4 %’4 '}i )% 5.] g{

EEFRAROILIIR - lBE identity NE(HAZRE)  ARIERSER
FIEAZIR MEEBE - H FNEREBZEA SeqRedu(EJ/\)EECAIE A
& - KEZMM NEZ - 1000 IR ERERER SR/ - 8 NRIRER
440 10000 %FEHIE R ZRISARER -

® SeqRedu fo CD-HIT Hu#
B RELEARRERENARRA identity TAFE ZIIFH

(a) SeqReduf7CD-HIT#E 7 [ identity T & ¥£10001§ /7 5| Pl & 0 ] (b) SeqRedufCD-HIT# A Flidentity T 5% B 100004 /7 51 P 9 05 B

12.000 600.000 564,238
11003 0651

522.645
10.02 10.152 orlase 92,588
10.000 500.000 454,039 L1890
24.99

400.000

8.000

6.000 300.000

Time(s)
Time(s)

SeqRedu ~—SeqRedu

—=—CD-HIT 200.000 Co-HIT

4.000

2.000
0.959 0.797 0.748 10.1
2.972 10.146 2.656 2.702 2.617

0.000 *
40 50 60 70 80 90 100

identity(%)

0.000
40 50 60 70 80 S0 100

identity(%)

-+ = : CD-HIT #* SeqRedu & T Fl & # & 4= F Bl identity T AT 3§ X 8F M

WE+_PolDlRIR - BERERIEELA@EDb E) - ER
identity i - SeqRedu RUETEERE oA CD-HIT R £57% - LHEE
REWZE  FENKEEZEZHEE ;| (BES identity 5 - SeqRedu Fi
HEZREERE LA TEEEERIIES 10000 (b)) - CD-HIT

241



518 100% identity R&E#7 2 # - 1M SeqRedu FrfEEMSEAISE 9
AR - EIL - WEE(E SeqRedu - IRAEES identity FERIFTEX
At - BEHRMERKAZBEET  FERIRS BB RILARN—K

B+ -
B RELEREREREFARR identity Tt 2R FZHF 5] #
(a) SeqRedu#aCD-HIT# 7 [Flidentity T /& ¥ 100015 /7 71| (b) SeqRedufuCD-HITHE 7~ [ identity T /% 221000044 £ 51|

g 2 R EER T Wl 2 REMERTE

SeqRedu
—8—CD-HIT

R & 5B %)
R &7 B

40 50 60 70
identity(%) identity(%)

+ = : CD-HIT #= SeqRedu % F B & # & 4= F Fl identity T #rh 2K &% 5 7] #&
WE+=polE3R - 7£/5 identity - MBS AR LI H 2 R4
FHIEZE AR - SeqRedu BIE ZRAEEHZR CD-HIT - BE
identity BRE(BAZA)K - MEESEZEARERERNNT - EEEL
50% identity REER X - & identity 85 50% - SeqRedu FréfmiE H
2 5888 CD-HIT 25 RBERIERE -

@ 7§ k&t £ v fE R B - SeqRedu & A gapless alignment & & # %
B — MK EE %- gap alignment
—MR A RER AE R ERIZIRBMAE D
> E—HG- R
HE kmer A RIER  BEREBEFRIFTMTESS HEDENF
b YEBBHARTESRENES - BD NEEAZEENERSE -
BRELEFENREER  HEINEEHETE -

> Z_E9-dynamic programming 5t & :
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4N Needleman-Wunsch ;&& A[4](global alignment) -

Smith-Waterman ;E&)A[5](local aignment) - £t EBIZE T ZiHE1E

F gap K730 (gap alignment) - 2k fE A o =W L BESA VL AR BB 4F -

BEATSOHINANGEERFNER  EBELMHLIE - Wik

IS Z BB ETRIIEBRE DR -

B SeqRedu & & 7%- gapless alignment

SeqRedu RIZFMAES (E7% - dynamic programming)&ff - &
RAAGIERBESEHNDEKILEE - 5EFESHMBLUE (dentity) -

SeqRedu TNERIAH kmer HIZZAEM - BEIMITRESDBEDE
BEESEER HERIIPLETESIRSR/RENTFIL 5188
ZHAER gap(gapless alignment) - 2 F LB BEETIRIEE D E®R
R  WeIEMFRIMELE  SFEANBEE 2 BUEETRIIER
BRE DT -

ELE - SeqRedu BABZE S identity FUAER - HlUE+ Y
ATQTATSS ~ ATTATSS mE5IBILCE - £ gap alignment(— A ZE
85 - EMBUER 87.5% - M1E gapless alignment(SeqRedu) ~ &t
ENMHELUEES 37.5%

gap alignment

gapless alignment

#8 2 % (identity) :

718 =0.875=87.5%

A TQTAT S|S
(. I

A TTAT S S
#H 42
18 2 Z (identity) :
3/8=0.375 = 37.5%

+ @ : ATQTATSS * ATTATSS ®1 #F 7| & H & B gap 2L T # identity



B identity & EE®ER Htw

MERESEZREMR - IELEAREREREE - IEFRIEE
WHRASMNEREFRIE—ERLUE - MEFRIVPEZER - BRAS
SeqRedu %& gapless alignment - A& 51%& CD-HIT (gap alignment)
—XERARELCBEPRERESLEZMABLIFS - FEELRIIZ
identity ERE(E ) - FAIAESZAREREREEBMBZER - FUL
BARBBERIEPWEE  PILIESHEUERSTEREZHER CD-HIT
RIFIE -

M AARIUE ERF - SeqRedu A1 CD-HIT MEMETREREAS -
1BEA SeqRedu 1t Bl M A B & (Bh%E - dynamic programming) & 6+ -
UB—FEERTHMES - LEaEFE _Sn8IMERKZ dynamic
programming & - R EREUERETEREZ R CD-HIT 2REHR - 1
e EEMER SeqRedu B8 CD-HIT RKEEEZ -

7T< 5&1’%18 7:-7_ fé’] (FUTURE)

ALHREE S AR AN CD-HIT EEEAERKE - SeqRedu BEBE—F &7 - &£
HEREESREIANER  EEEBE—ENEEE - TRUNSERRER ZMEE
MEAMK -

® HJE
kB -tFr~ - SeqRedu fE1E identity FFEREBRIFHIFRR - BEE
identity EFRS - HEtEREEBE 2 T - LEHZE identity> 50%85 - E
TEENREEE LT -
ZENEBEARSHEEREINAFEIIE—EERERI - ABRENH
PR - MARZMZEREEBAE &R AN(B+APE6ERE)TE
Score_X - WHREEFEARARBEIK H— ARG (Value X) M ULERE A TVELS - 15
RZ Score_X > Value_X BIFRTMFEINE—ERLUE - ol IE ERERIF3
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KRB - RABE TSR DE—SHEE LD THhitErE
KB - AR SRS IR OUR -

Bl+za: khErra - ERAATIHHNE-—HFELXNLAHLE

Data input:
1. Query sequence named as i
2. Subject sequence named as |
3. word size

v

find i's all kmer save as
i word database

for each
sequence i
word database

j word database
have the kmer?

4
Score_X =
(TotalKmerNumbers)*2 /
(sequence | length - wordsize + 1)

Y
- . ¢ Score_X = Value_X
find j's all kmer save as
j word database count the kmer ‘
numbers Num in j N
v l
set TotalKmerNumbers = 0 Remove j from the pool
TotalKmerNumbers
+= Num
A4
End
» > N > . s s > S 2
Bh@mAI 2T A A5 4a A b ER XD H
kmer & ¥ & & kmer € ¥ & & BT 3 7 A8 bR 2 R

EK%(ACKNOWLEDGEMENTS)

R MUREHE - #ELEMANREEZMERETSBEDHE TR

B 158 - B RER - ERMETEISUIENEENER - BB UG

BOARIFH IR - BEUEE - AiRSZMA/NVERE —REHZE

B2 BFER-BEHEBNANTEHE - BRMOAEES CmimpOr @R -
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