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1.2 HARXHr

TR FESINABLE L Ml 2T & E2k, WEJE http:/lab.malab.cn/soft/SBSM
-Pro/. WISk B 1-2 Fios. 2P0 AT H A6 KA bug 1B E, FHE
AYFEH FMAE, EEIZ NS RN, DMESRAS BT S R AEY R B L .

eoe0e M v < L2 — lab.malab.cn U N ﬂ] + ©

.
. % S B S M Home  Dataset Download  Documents Update Log  About

Support
Bio-sequence
Machine

Welcome to the Support Bio-sequence Machine (SBSM). The
SBSM is a software specifically designed for bio-sequence
classification. Incorporating cutting-edge technologies such as
sequence alignment and multiple kernel learning, it has achieved
excellent results in various classification tasks.

1-1 SCRFAEYI BINLEIE L R

SRR BINLE R S C A& R ATE TR EN AP uh arXiv |, M3k hitps://arxiv.org
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XERFAEYIF N YE & R £ —5, IR wyz020@126.com, fE 52 b
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28 2 & Python Package hg <
2.1 Python Package

TE TR R BN WG vh ] PL3RTS Python H Package FiAS B SZ 3 2E W0 7 F1IAL
W HkS& http://lab.malab.cn/soft/SBSM-Pro/Python.html. FA# 77745 numpy. scikit-
learn X} Python [ Package #H[F], 18l import SAMIA, S35 HH 7R
A], Python Package 32 #F Windows. Linux £~ R4 HI1H H .

22 whl XHETHERE

TESCRFAED) P BN 3k v LR 8 whl S, whl SCHf/&—> Python Wheel 3¢
ik, ek — AT 7% Python TH HIEkE . Wheel & — @tk X, &R¥
TR PRI A AR TR IR AE — 7S, 75 222 B BRosk H AN 75 A Gt 16

RATLME ] pip THRZ%E whl X #Bilan, XI5 SRV FIALI 2E — AN i
A, 'EH) wheel X4 & sbsm-1.0-py3-none-any.whl, FAfEH pip %% FAEY T
FUHI A 2 U0 F Fros

|1. pip install sbsm-1.0-py3-none-any.whl

2.3 Python Package BY{§
TER I Zde G, WP SRERN python SCAEH F N sbsm:

|1. import sbsm

N TR s AT, FRATEES T multiprocessing BT FH AT o X ESR

M PAEf__name_ =="_main_ " NEHLRY, I freeze_support() 77 2%
bR

1.if __name__ == "__main__":

2o from multiprocessing import freeze_support

3 freeze_support()


http://lab.malab.cn/soft/SBSM-Pro/Python.html

% 2 ¥ Python Package hitA<

R, QI sbsm X5, FEIXI AT LAIRE S KL

1. cls = sbsm.SBSM(c=64)

FEHI fit() IRy, b N ITZRRE A B 46 51 B U 51 S AR S B B
%

WS o

1. cls.fit(X_train, y_train)

i predict() 5 AT, e r i A2 FUIREAS 1) J5 s B 3 5 Fe 41

|1. y_predict = cls.predict(X_test)

R TR R -

1. import sbsm

2. import numpy as np

3.

4.if __name__ == '__main__':

5. from multiprocessing import freeze_support

6. freeze_support()

7

8. # INEARE CRIEE

9. X_train = read_fasta('train_sample.fasta') # IZHIELGE AT
10. y_train = read_txt('train_label.txt') # JIZHIAHIN AR

11. X_test = read_fasta('test_sample.fasta') # WIS LGE A BFS
12. # y test = read_txt('test_label.txt') # MHRAINFRE

13.

14. # YIZRANNK SBSM

15. cls = sbsm.SBSM(c=10) # ;& X SBSM X} %

16. cls.fit(X_train, y train) # J)ll%: SBSM

17. y_predict = cls.predict(X_test) # i SBSM

18. print(y_predict) # ITEN4R

2.3 BH5AR

SCRAEVIFF SN O SR 2 28, XS RGN | AR ) i & RUR, AR
LTSI PR O MBSO eS8, BAA U IR 2-2 Pon, R ZEAAEQIE sbsm
Xt G FE € S H R
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R 2-2 LRSI ZHL

ZH 4 Ui BRIA
c SCREIRI R 3 7> R 2 64
alpha M TS H izt 248 -1
match_score ¥ 5 L A L ECAS 53 1
Mismatch score  JFI EEXEHH BASTL BT ) 11 43 -1
gap_score J7 51 LGSk A A T B 5 40 2
k_neighbors £ HCKDM 1, fUEH TRAZLIEFERSTZO% 15
Lambda A R RO, 2RO F IR S 0.9
nul 7 0 P T DU A P T U A0 2 0.01
nu2 L2 15 A T3 1 A6 25 0.01
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¥E3E Linx ®ITLR
3.0 LT IRNTHMER

SXFAEYIFIINARME T Linux REHIaT-4T LR, BENS ST fal i Pagt (il
FAZEAE, Z THEAUGCH Linux &%t

Linux &G 417 LR B4 KA #] Conda T Ef¥) malab ) channel /1, %23 3¢
FRAEW T HINLTE 250 % %5 Conda. Conda HIMEHAFEIE S IR 3 1.

i H] Conda 223 S HFAEWIFE A1 B fin 2 1 R BT »

|1. conda install -c malab -c conda-forge sbsm

ZIESERNE, BN S sbsm, BRI ASCREAEY)F AR FEFH, 3T s
e 3-1 e

sbsm: Support Bio-sequence Machine
Version: 2.0 Contact: wyz020@126.com
http://lab.malab.cn/soft/SBSM-Pro/

Usage:
Train:
sbsm -t [options] <train_samples.fasta> <train_labels.txt> > results.model
Predict:
sbsm -p [options] <results.model> <test_samples.fasta> > predict_labels.txt

Options:
Support vector machine with kernel parametered:
=© == FLOAT  Penalty coefficients for support vector machines. [64]
-a --alpha FLOAT  Control parameter for kernel parameterization. [-1]
Sequence alignment with Smith-Waterman algorithm:
-m --match INT match score [1]
-x --mismatch INT mismatch penalty [-1]
-g --gap INT gap penalty [-2]
Mutiple kernel learning:

-k --kneighbors INT In HCKDM, k represents the number of neighboring kernels chosen for local kernel selection. [15]
-1 --lambda FLOAT Ratio parameter of the global kernel alignment in both global and local kernel alignments. [0.9]

-nl --nul FLOAT Regularization parameter for the Laplacian graph regularization term. [0.01]
-n2 --nu2 FLOAT  Regularization parameter for the L2 regularization term. [0.01]
Others:
-h --help Print this help usage information.
-v --version Show version number.

(sbsmtolstoy) ~$

/1 3-1 SCRFAEYI A 0 S

SRR AINE FETAE T RRAE R, MEEMSE « SR 5 54
4 Train F1 Predict PR,
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3.2 FRERIANH

N T RS RIF bR A N, RVEARAE AR F S, [N, hEARUERL
PRSI PEAN G — 1, Dy, NOZoR 5 2 A DU SCAIT SR sl o AR B
Iz ks REE . WRA RS LS, EEEVT, SNEARBE 1
ME—bRIRAF, I UAME— Rz A B, % ME— IR A% AE RO SO R B

[ JCN = 3.fasta UNREGISTERED

4P 3fasta x v

1 >Positive_1

2 MEKVKAWLIKYKWWIVAAIGGLAAFLLLKNRGGGSGGGGEYMVGSGPVYQQAGSGAVDNTMALA
ALQANTQLSAQNAQLQAQMDASRLQLETQLNIETLAADNAHYSTQSQLQLGMAQVDLSKYLGDL
QSTTSTALAGMQSDTAKYQSNIQLQAENIRANTSLAEIDAQKYIVGKQADIAKYQAKTERRGQD
YGFALGLLNFGGKFF

3 >Positive_2

4 MLLPVVARAAVPAIESAIAATPGLVSRIAAAIGSKVSPSAILAAVKSNPVVAGLTLAQIGSTGY
DAYQQLLENHPEVAEMLKDLSFKADEIQPDFIGNLGQYREELELVEDAARFVGGMSNLIRLRQA
LELDIKYYGLKMQLNDMGYRS

5 >Positive_3

6  MKLDYNSREIFFGNEALIVADMSKGINGKPEFTNHKIVAGLVSVGSMEDQAETNSYPADDVPDH
GVKKGATLLQGEMVFIQTDQALKEDILGQQRTENGLGWSPTGNWKTKCVQYLIKGRKRDKVTGE
FVDGYRVVVYPNLTPTAEATKESETDSVDGVDPIQWTLAVQATESDIYLNGGKKVPAIEYEIWG
EQAKDFVKKMESGLFIMQPDTVLAGAITLVAPVIPNVTTATKGNNDGTIVVPDTLKDSKGGTV
KVTSVIKDAHGKVATNGQLAPGVYIVTFSADGYEDVTAGVSVTDHS

7  >Positive_4

8  MALNEGQIVTLAVDEIIETISAITPMAQKAKKYTPPAASMQRSSNTIWMPVEQESPTQEGWDLT
DKATGLLELNVAVNMGEPDNDFFQLRADDLRDETAYRRRIQSAARKLANNVELKVANMAAEMGS
LVITSPDAIGTNTADAWNFVADAEEIMFSRELNRDMGTSYFFNPQDYKKAGYDLTKRDIFGRIP
EEAYRDGTIQRQVAGFDDVLRSPKLPVLTKSTATGITVSGAQSFKPVAWQLDNDGNKVNVDNRF
ATVTLSATTGMKRGDKISFAGVKFLGQMAKNVLAQDATFSVVRVVDGTHVEITPKPVALDDVSL
SPEQRAYANVNTSLADAMAVNILNVKDARTNVFWADDAIRIVSQPIPANHELFAGMKTTSFSIP
DVGLNGIFATQGDISTLSGLCRIALWYGVNATRPEAIGVGLPGQTA

9 >Positive_5

10 MNTSVPTSVPTNQSVWGNVSTGLDALISGWARVEQIKAAKASTGQGRVEQAMTPELDNGAAVVV
EAPKKAAQPSETLVFGVPQKTLLLGFGGLLVLGLVMRGNK

] Line 11, Column 12 Tab Size: 4

3-2 Fasta #% = S 15

Fasta % U AWME B 5 T a8 8 I — R R R 1y 51 B 1 7 81 FR SCA S
3o Fasat #&ZUpi 2 1 52 B R B A o0 & (1 B 2L IR Fr A1 AR IR 2 1 B ME— B iR fF
gkt JF B, @ AAT R R T 2 2 8 i Fr S B AT BLAE R — Fasta SCPF AR ERAE o

PL— 25 bR HE I B 5P 4 Fasta SCPEABI, 2 3P Bln el 3-2 s, EREE



%3 %  Linux 217 LE
A BRI AR B AR 7 553, Rl 84T RFBR T« FEARHER 82 1 BT 41 Fasta SO
H, AT — DR >, S5 BT IR ARG R, XLk
FREBH TR, BENFHIRPRRE BAME—NE, WS AT A BT 5N
o JTFHIUTIFRHMER TAHME A EREER, S X N R WK 3-1 Fis.

*2-1 |AFUTHIF I 20 Fha LR

HILRR AR FRFERR | RERLAHT FRHAERSR
2R A B 2R M
kAN C A N
A D it 2 2 p
HRAR E AN Q
KHNAR F KRR R
HAR G 22 S
HEAR H TNRR T
el I eIy \Y%
R K kAN W
SRR L % 2 R Y

3.3 fERRIE
SCRAEVIFFZINLIE A L2 S WA DI, BRI h -
(D) fEHNZGEINGAAL. IREREPAEY, 299072 A Fasta # Ak )
HEFUFHAILL txt B Ak RO B HIARES o fan N\ 2 B 5 R 21 AR B2 B AR 25 7T LI 2R
A SCREVIFP SRS, XA sbsm ) Train #4230, HARA U075

|1. sbsm -t train_samples.fasta train_labels.txt

HH train_samples.fasta & VR E F T8 AR U, BRATR S —DNF51;
train_labels.txt ;2 RIIFRZESCAF, AT X N — P BIbREE .
sbsm YRR 2025 2 1 — > results.model SO, X AN SCAFRTE Ja 2T A R .

(2) ISR B . RN S E AP, EB=2 L Fasta

9
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MARAEERT . BEAh, BT EE e M A, B E—P2 48 21 results.model . X
—BALFH sbsm [ Predict i, AfAa 4 uT:

|1. sbsm -p results.model test_samples.fasta

Horb results.model /2R IIFE E—B I ZAF BN BRSO/ test_samples. fasta s& /R
() E P B IREAR SO, BERAT R — AN 8o sbsm BTN A 2s A2 il — A txt 3
1, ZSCAEL S T X IFE AR RS TN 25 5, 5 L SERRAEHEAT X B, AT DAPEAS A
IR

33 RESY
SR IR A R 2 20, IR S RO T A ROR, AR

LT HSCHI A P O DME GRS 28, BRI Wk 2-2 Fik:

R 2-2 LRSI ZHL

Mot Kad Ui EINN
-C —C SCREIRI AL 3 7> R 2 64
-a --alhpa RTS8 izt 248 -1
-m --match ¥ 5 Lk A TR AS 43 1
X --mismatch J7 51 LGSk A AN DL C AR 1 25 -1

g --gap F7 51 HESE e B0 )i 411 20 -2
k --kneighbors ~ 7£ HCKDM H', REMH T m#z 0B MaZ o 15

-1 --lambda A R RO, 2RO IR S5 0.9
-nl --nul 7 A 5 P T DU A P T U A0 2 0.01
-m2 --nu2 L2 TR AT TE AL 25 0.01
-h --help FTERHE B A5 B NaN
-v --version 7R sbsm B RA S NaN

W P AR XA S8, WEAE Train BUH IR L 8#E K s, AR5
=A%, I e M RBUERI AT o a0, RIS R 7y B 4R 8 SCRF AL £ 2>
RBON 32, PRI LRSI 2, WIAER A& LA ARZl it s Rl 26 5E 2

10
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|1. sbsm -t train_samples.fasta train_labels.txt -c 32 -m 2
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M= 1 Conda #F2

1.1 Conda LA

TEAR %S 78 LA Linux Ay 217 %22% Conda (Conda 1 DA AEIALLT B FH 7 )5 50~
mac M) App Store. FJLAFE conda B ZHEH A, BUETE conda A%,
conda & B/NAEEFIE A conda & BREAE, FH conda Sk 2228 A B AR A B0 DL S A
BT fH

Conda 3% miniconda FI anaconda. miniconda FL# & #., HEEfEa 24T A,
anaconda FLESRA, A7 — AN FH AR AT, (B2 5 ) AR 402 8] BUBOK AR 4 A Linux,
F 447 #AE 1) miniconda 7] LA T . Conda. miniconda 1 anaconda ]2 [A] )¢ &R
w1 s,

QoONDA MINICONDA | ANACONDA

= miniconda
+150 modules
+ user interface

= conda
+Python.exe
+base modules

K 1 Conda. miniconda 1 anaconda [ 5¢ %

1.2 Conda &AL
i Linux &G wget TH, FJLLUT# miniconda, &1 Ffi7s:

1. wget https://mirrors.tuna.tsinghua.edu.cn/anaconda/miniconda/Miniconda3-
latest-Linux-x86_64.sh



I,

FEGERUR, fH R bash %2 2%% miniconda, 2 W FFs:

|1. bash Miniconda3-latest-Linux-x86_64.sh

A ZMNMERER, 55 Enter (B R85 E N yes, (WA yes
ANNOEZ T, B control FUBKSHEMIBE), Zed&id e R W T AR
(1) BHZF more Bl AL TR AR, % qBH

* Redistributions of source code must retain the above copyright notice,

* Redistributions in binary form must reproduce the above copyright notic
the documentation and/or other materials provided with the distribution.

* Neither the name of Anaconda nor the names of its contributors may be u:
~e without specific prior written permission.

* The purpose of the redistribution is not part of a commercial product fi
ty redistribution commercial license. hiXAE

* Commercial usage of the repository is non-compliant with our Terms of S
1l offerings.

fou acknowledge that, as between you and Anaconda, Anaconda owns all right,

Ecy/{o Mififcoridll Ghi) with respect to third-party prodiicts distril

(2) M HIAN yes

| ty reaistributlion commerciaL License.
* Commercial usage of the repository is non-compliant with ¢
al offerings.

You acknowledge that, as between you and Anaconda, Anaconda ow
?Q n and to Miniconda and, with respect to third-party pr

: ~
' Do you accept the ter'ms? [yeam;l__ TN yas.

[no] >>>

(3) BRINZZBERRAE, 44 enter



Miniconda3 will now be installed into thi{location:

/trainee/Jan22/miniconda3 S g »
MIANRRIEIZ

- Press ENTER'to confirm the location
- Press CTRL-C abort the installation
- Or specify a different location below

1% enter 2

[/trainee/Jan22/miniconda3] >>>

(4) IS EI64, B yes

Pr'epar}ng transact}on: done ﬁzz ;%;—E E‘ZT
Executing transaction: |done
installation finished.

Do you wish the ipstgller to initialize Miniconda3

by running conda[init?]yesine] FJHALIRIN yes FiAF

[no] >>> ﬂ

(5) SRR O e iR E B

==> For changes to take effect, close and re-open your current shell. <==

If you'd prefer that conda's base environment not be activated on startup,
set the auto_activate_base parameter to false:

conda config --set auto_activate_base false

==t i
Thank you for installing Miniconda3!|e—— 2/ \3tz§E‘,ZIm:EJZ
10:52:28

(6) ¥E Conda HIH, 22Ul FFis:

1. source ~/.bashrc



1.3 Conda #&jF

i/ conda 2T E Y ELEILETHM (WAEFEHI), conda ZEVNEHCHE
W2, TR A RSS2 A2 7E B N, conda BIRITE E A1, AP AT 4% 25 15 )
SAHTR L% SR R 1R, AR ERCE SR, R E B ERERA .

X VY4TSR 241 conda [¥) channel Huhit, [ H e, Al a2 W
i

1. conda config --add channels https://mirrors.tuna.tsinghua.edu.cn/anaconda/pkgs/m
ain/

2. conda config --add channels https://mirrors.tuna.tsinghua.edu.cn/anaconda/cloud/
bioconda/

3. conda config --add channels https://mirrors.tuna.tsinghua.edu.cn/anaconda/cloud/
conda-forge/

4. conda config --set show_channel_urls yes

1.3 Conda RY{E

Conda ffin 47 F EA S LLUF JLAN KRS

(1) GBI

conda create --name env_name
conda create --name env_name python=3.5 # & +5 € python il A
conda create --name env_name python=3.5 numpy scipy # f!% 45 % python A T

(el

(2) WE M AT IR

activate env_name

(3) IR AT

deactivate

(4) RHEZEA MBI

conda create --name new_env_name --clone old_env_name



(5) MIERZEA AL

conda remove --name env_name --all

(6) BB LT85

conda info --envs ¥ conda env list

(7) BEYHEIATE FTHTE L340
conda list 7 3F NiZEfLIAES

conda list -n env_name

(8) 22l A N BTN R 2 J5 )
conda install xxx
conda install xxx=hRA S # f&EMAT
conda install xxx -i VEAPREEEEE # F57E T HIJE

conda uninstall xxx

(9) 7 REUIAEL
conda env export > environment.yml # ‘5 H 2 a7 B
conda env create -f environment.yml # Bl 2 LAF 1) B LA 55

(10D Htk T H RIS 1 AT 41T
conda list -e > requirements.txt # 5 H

conda install --yes --file requirements.txt # %%



