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Education Academy of Computational Life Sciences (ACLS)

1. Outline of the Program

Life science methodologies are now changing drastically with development of information technology
and advanced measurement techniques. Currently, new types of specialists are required: specialists
who can employ leading-edge computer science approaches in life science researches, such as data-
driven methodologies to derive valuable knowledge from massive data sources and high-speed
simulation on supercomputing environments. Responding to these emerging trends, ACLS provides
the multidisciplinary education program across multiple fields to produce specialists who possess not
only the expertise in their major fields but also the knowledge and experience in their subspecialty

fields. ACLS aims to produce the I' (Gamma) Type specialists shown below:

-Distinguished life science specialists with the ability to utilize cutting-edge computer science
technology
-Distinguished computer science specialists with the ability to comprehend life science methodology

and concepts

Life sciences and computer science are now progressing rapidly. It is unrealistic for a student to
specialize in both fields, so called n—type, during his / her graduate school years. In fact, incomplete
education in these fields could be even disadvantageous for a student's future career path. In this
program, we focus on providing our students with profound education in their main areas of expertise
in life sciences or computer science to secure their career paths. Then, students learn their secondary
specialty solving complex problems in a group work, practically and collaboratively with students from

different major fields and backgrounds.

2. Selection Method

In April and October, briefing session and interviews will be held for those students who are
interested in our curriculum. Only students who belong to the schools and selected one of the graduate
majors listed in Table 1 are eligible to apply.

ACLS curriculum is designed for integrated master and doctoral course (five years program), in which
students have to take many classes and lessons, therefore, it is recommended to enroll in master first
year. Upon entering the doctoral course, we would have additional examination of students’

curriculum progress and the final examination at the end of the program.

For those who wish to apply for this academy in AY2019, please contact us at office@acls.titech.ac.jp.

Table 1. Eligible Applicants

School Graduate Major

Life Science and Technology

Life Science and Technolo
9y Human Centered Science and Biomedical Engineering

Mathematical and Computing Science
Computing Computer Science
Artificial Intelligence




3. Curriculum

Before the completion of master’s and doctoral course, students have to acquire certain number of

credits from the following courses as shown in Table 2.

Table 2. Credit requirements for the ACLS program

Credit requirements
at the master’s level

Credit requirements
at the doctoral level

Courses for the student’s graduate major

Credits specified by the student’s
department for his/her graduate major
(this includes conducting master’s
research)

Credits specified by the student’s
department for his/her graduate major
(this includes conducting doctoral
research)

a) Fundamental Courses

A minimum of 4 credits

A minimum of 6 credits

b) Advanced Courses

A minimum of 2 credits

A minimum of 5 credits

c) Science and Technology Communication

Courses

A minimum of 4 credits

A minimum of 6 credits

d) Internship Courses

A minimum of 1 credit *1

A minimum of 3 credits *2

*1 including the credit for internship at industry.

*2 including the credits for overseas internship. Three or more months are required for this course.

(a) Fundamental Courses: Students in life science have to acquire basic knowledge from the

computational science and students from computational science have to learn basics from the life

sciences. (Table 3)

(b) Advanced Courses: We will provide practical training using supercomputer, lectures by industry

professionals, and so on. Life science students have to take computational science courses or

common courses, while computational science students have to take life science courses or common

courses. (Table 4)

(¢) Science and Technology Communication Courses: To improve communication skills, various

communications courses would be provided to students to study in small studying groups. (Table 5)

(d) Internship Courses: Internship at industry in master course and overseas internship in doctoral

course are required. (Table 6)

If the students pass the final assessment of this educational program, the courses to which they belong

may permit them to count GAs as career skills required to complete Graduate Majors.
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&3 (a) NEAMEREERE
Table 3 (a) Fundamental Courses

* (FZREERIEE

% taught in English

MEI-R RBE& BA{7 | Quarter BsET
ART T452 N Modeling of Continuous Systems 5 19 KREIETR
= ' (BEHROETU>Y) -2
8
5 ART.T455 *;5( Modeling of Discrete Systems 5 20 HHelEIR
- ' Zﬁ; (BBROET Y > ) -2
ART T457 X Workshop on Building Advanced Computer Network 5 20 FaeEHR
' (Foifis  EHIRIBABEE R X ) -
ELFEE—
LST.A203 . . 2 1Q B T¥R
(Biochemistry I)
DFEMFE—
LST.A208 T 2 2Q | ERETER
(Molecular Biology I)
DFEMFEEZ
£| LsT.A213 T 2 3Q ERBTHR
A (Molecular Biology II)
Gl
EMLFEE—
%| LsT.A218 oAb 2 4Q | ammTER
(Biochemistry II)
HEIERT
LST.A246 IR 2 4Q | aemTER
(Bioinformatics (LST))
LST. A401 N Molecular and Cellular Biology ) 19 EmiETSE
' (D FHARSENF) -2
ART.T453 B3R ) — S RIIRERR A (1BRES 5 20 FIHETETR
' (Workshop on Group Problem-Solving (ACLS)) a—X
Interdisciplinary Research Trainin S5 Py
HCB.C413 o pinary - ng 2 2q |7
(SATI>>=FUIERTIOSION) Urga—-2X
LST B403 BRSO T ~ 5 1~2Q EmETE
' (LST Directed Laboratory Work) 3~4Q ad—X
23 TAL W401 N Introduction to Leadership ) 20,4Q —F—vSf
1 ' (U—4—2 v AM) ' HERE
Fundamental Group Work for Leadership 1Q,2Q (V-4 —-=>wvT
TAL.W501 * 2
(V= —>vF - D)L—TD—-UER 3Q,4Q BERE
Practical Group Work for Leadership 1Q,2Q |(VU—4H—=3vF
TAL.W601 * 2
(V—A—2vT - D)IL—TD—UEK) 3Q,4Q BEFRE
Advanced Group Work for Leadership 1Q,2Q |V—4H——=2vT
TAL.W611 * 2
(V=AF—2vT - DIL—TD—-UOFRE) 3Q,4Q BiFE




F4-1 (b) TEAMBRCmME (BHR%R. EdrRBH)

Table 4-1 (b) Advanced Courses

* (FZ2FERAER

% taught in English

BEI-—R ENI=EA Bifi7 | Quarter BsETT
Inf i izati Retrieval BEIE
ART.T464 x r‘;ormatlor‘l Organization and Retrieva 5 4Q BB
(BB EHRZR) d—X
Design Th in Biological Syst BEIE
ART.T546 x ei(:;? _eor;;ln\ |o\ ogical Systems 5 20 PAEE
(KBRS AT LTTAY) d—X
N " N " L=
ART T547 N MuItlmedE‘Infolnatlon :rocessmg ) 20 PR
(RIVF AT 1 7RISR d—X
15 cSC.T421 x* Human Computer Interaction 5 19 BRITF
B ' Zfz (Ea1—<>a>E1—941255533) a-2
KA Statistical Learning Theory o - StERF
MCS.T403 * _ _ 2 2Q
(FETH ¥ B1EER) d-X
MCS. T407 x‘;& High Performance Computing 5 3~4Q |BOE - SHERE
' ZFE (RFRAEETER (20194458) -
* Logic and Computation R - FHERE
MCS.T416 | fa2g | o _ 2 1Q
e (FRIB&EETE) d—X
i Bi ic Chemi BT
LST.A402 * Orgin;c and ;oorganlc Chemistry 5 1Q iR T
(KREREHACE) dJ—X
LST. A404 x Cell Physiology 5 20 EmIETH
# ' (DFEES) a-z
- - - T
& LST. A405 " DeS|g‘n of Bloifflve Molecules 5 20 SR T
(EWED TE%ET) J—-X
* LST A410 " Advanced Neuroscience ) 4Q EHIBTE
' (HERE) -
Biomolecular Engineering BT
LST.A411 * - 2 2Q
(EH®RDFIF) d—X




#+4-2 (b) NPREAMERSERRE (HERIB)
Table 4-2 (b) Advanced Courses

* (FZEEERIEE

% taught in English

(BB T F455IEED)

BMBEO—R BE& B | Quarter BAEETT
Bioinformatics FIREIBHR
ART.T543 . _ 2 1Q
(AAAZTAIT A DTR) d—-X
" " ab)|=E
ART T545 Molecular Simulation 5 20 FIREIEHR
(BFZ=ZalL—232) J—-X
TELRR BT
LST.A413 = , 2 | 1~2q *
(Career Development Seminars) d—X
HETF IO T« VHE— L S
LST.A414 SHIBTEI0O5T 40758 . 1720 BT
(LST Frontier Seminar 1) d—X
EHIBTFEIO> T 7EZ LR TH
LST.A415 ) ) 1 3~4Q
(LST Frontier Seminar 2) d—X
Di 1 ion Work iR T¥
LST.A418 |recte,d‘_CcT aib?ratlon orks 5 304Q LB TH
(BRI RhALEEET) d—-X
S e T
LST.A419 Ean it 1 340 ERHIETY
(Introduction to Bioethics) d—X
EHIBTFE IO+ VE= LR TS
LST.A506 . . 1 1~2Q
(LST Frontier Seminar 3) d—X
T g T
LST.A507 BT FTI0O0>7 7EMN 1 304Q Sl TF
(LST Frontier Seminar 4) d—X
£ s N, = 75 ~. &1 ey
LST.A509 EHIBTZET0O>5+ V%R 1 3~4Q EMIETH
(LST Frontier Seminar 5) (20191K:#) d—X
N 1)< v
TAL.S401 Business Management and Intellectual Property 1 1Q -5 _/ v
(TBERE CX87) BERE
i 1)<, v
TAL.S403 Chélleng!ng_Global Iss‘ures 1 20 -5 _/ v
(0O VULERENDHkE) BiFiE
EEEMHEE BTRE = — — I U—EF—v
st TAL.S406 EEHHER BTREZEDIHDT—TIL—I)LAM 1 3Q -5 _/Jj
(Introduction to Work Rules I produced by JTUC-RENGO) HBEFE
ﬁ YRS BEE I 1) 3w
i TAL.S502 JO7x v 3L EAmERE 1 2Q -4 _/Jj
1 (Professionals and Value Creation I) HERE
W EElERI ) —AH—w
=] TAL.S503 JO7x v a3l EfmBEahs 1 40 -4 _/17
(Professionals and Value Creation II) BiFiE
EETHEE BTRE Fut - — U—EF—v
TAL.S504 EEHHIER BTRFEDIHDT—TIL—)LAP T 1 4Q -4 _/Jj
(Introduction to Work RulesTl produced by JTUC-RENGO) R
s B 1)< v
TAL.S505 Recog_nltlon _of Social Issues Workshop I 1 2Q -4 ) 2w
(MEFEORMDI—U>3avI 1) HERE
SERTEDER —3 Y 1) —AH -3, v
TAL.S506 HEREOZRMI—0>3v T 11 1 40 —4 _/Jj
(Recognition of Social Issues Workshop II) Biriz
LT ET) /g3 Y 1)< v
TAL.S601 BRI RD—0>3vS 1 2Q J—4 _/Jj
(Policy-making Workshop) R
\ EREHGM ST - I X5 iR s
TIM.C514 INA AEBRM ETE - HRSAFTAI 1 3Q ﬁﬂi:s».@jﬁﬂa‘t
(Biomedical Technology and Social System I) PRI
\ ES MEET - 2SI A5 iR s
TIM.C515 INAAEBERMEEFH - HRSAFTAI 1 4Q &ﬂi:s.:@z*iﬂﬁ‘t
(Biomedical Technology and Social System II) PRI
XCO.T496 Advanced Top|c_s in Computing AE 5 1Tv2Q SR T
(IBHE T 245 RIZERAE) (7 %=5)
XCO.T497 Advanced Top|c_s in Computing AO 5 ;Q SR T
(IBHIBR T F4ERIEERAO) (L)
XCO.T498 Advance(LTopn:_s in Computing BE 5 3TV4Q EERIE T
(B3R T 45538 %BE) (BeTE)
XCO.T499 Advance(LTopn:_s in Computing BO 5 3TV4Q EERIE T
(BB T F45558%BO) (F55%erE)
XCO.T673 Advance(LTopn:_s in Computing C 5 2Q EERIE T
(IBHRIBR T 45558 EC)
XCO.T674 Advanced Topics in Computing D 5 3~4Q ERIE T




5 (o) Bt =a =45 —>3>RH
Table 5 (c) Science and Technology Communication Courses

* (FZRFERE

* taught in English

BMEI-FK BB%& BAf7 [ Quarter BAsETT
i i i i SATIZTT
HCB.C441 Presen“tat|on for Saence:md Engineering I 1 10 j./(\ ‘// 7
(FLE>F—>a>xz=RE) V2D3-A
HCB.C442 Presen“tati_on for SciTce:and Engineering II 1 30 jT?:E>>:7
(FLE>F—>a>xkKED) U2DUI-R
HCB.C541 Interrftio_nal Wri“ting 1 10 5.{\71‘):/:7
(BERRS A7+ > EIK) U>H—2
LST ASOS LST AcadeniiﬂC Writin_g 2_ 3 5 1~2Q EeniETF
(A AT AT ZVISAT 1 TED) d—X
lobal P tati =S —-2w
TAL.C401 Global Presentation 1| 10,30Q e
Ja—-/ULFLteE>F—23Y) Birie
TAL C402 Global Communication 1 2Q,4Q =S —2w
' (PJO—/)ULd=a=5—->3>) ' HHRE
it 1 2 1) —AF—
. Glo‘bal W“rltlng B ‘ 1 Q,2Q |YU—4 _/Jj
Fa-INLz051>7) 3Q,4Q BiRE
TAL C601 Strategic Debate 1 10,30 J—AH—wS
' (RARSFSYOFTAR—) ' EE S
TAL.C602 Creative Iﬁscués_i?n 1 20,40 U —9;9‘y7°
(DIVIAFT4TFT4Rhvy>3>) BRIz
IERIBETFREBILEFT—3>A "
XCO.U472 WRRLFREIL LT 23 2A 2 | 1~2qQ | ERETHR
(English Presentation Skills A (Computing))
BB TFRESLY>FT—23>B "
XC0.U672 IFHIE LR T3 2 | 1e2Q | mEREI¥ER

(English Presentation Skills B (Computing))




x6 (d) 1>59—>>vTIRIB
Table 6 (d) Internship Courses

* (FZGERIEE

% taught in English

BMEO-R BB B[ | Quarter BAEETT
= S, S —T710 ) 2 B — ~ ST=5
HCB.C431 SATIOSZT YU TESNE 1 1~2Q 7’(\71“// 7
(Off Campus Training I ) 3~4Q >3-
= S, IS — 71 S s B — ~ = S, 3 —57
HCB.C531 SATI ST YU TENHESE 5 1~2Q 7»(\7];/ =7
(Off Campus Training II) 3~4Q U>J—-XR
= ST IS o S = ~ S Ve
HCB.C532 SATIOSZT Y TENESE= 4 1~2Q 74?;// 7
(Off Campus Training II') 3~4Q U>J—-2R
H H ~ = S~ =57
HCB.C631 HCB International Intel:nshlp 4 1~2Q 74\71“//_1
(GATI>=FIIREAT—2vD) 3~4Q U2O3-X
(4 > —> 3w SE— P s
LST.C501 BEA>5—>I v 1 1Q,2Q Sl T
(MS Internship 1) 3Q,4Q d—-X
Bt —->2vITE 1Q,2Q EaniETF
LST.C502 ] 2
(MS Internship 2) 3Q,4Q a-X
x5 vITE= 1~2Q EeniETF
LST.C503 ] 4
(MS Internship 3) 3~4Q ad—-X
Br1>5—->>wTEN 1~2Q EaniETF
LST.C504 . 6
(MS Internship 4) 3~4Q ad—-X
Bra>5-—>SwTE= 1~2Q EMmIETH
LST.C603 . 4
(PhD Internship 3) 3~4Q d—X
Btr>45—>> v IEN 1~2Q EMmIETH
LST.C604 . 6
(PhD Internship 4) 3~4Q -2
TAL 1601 U—AF—2wT - ATFv>2)RTOZT 0 - 4 1Q,2Q |Y—AH—->vT
' (Leadership Off-Campus Project) 3Q,4Q BiffE
BRETH A>T —>SvIIA 1Q,2
XCO.U471 ARELF A>T~ 2 | 190 | e
(Internship A (Computing)) 3Q,4Q
BRETH>F—>SwITB 1Q,2
XCO.U571 i et 2 V2Q oy
(Internship B (Computing)) 3Q,4Q
BRBETHF1>5—>>wIC 1Q,2
XCO.U671 i et 2 Q2Q | i T
(Internship C (Computing)) 3Q,4Q






