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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 any inquiries, please contact: 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 Credit requirements
at the master’s level at the doctoral level
Credits specified by the student’s |Credits specified by the student’s
department for his/her graduate |department for his/her graduate
Courses for the student’s graduate ) .
) major major
rmajor (this includes conducting master’s [(this includes conducting doctoral
research) 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
©) SC|enc.e a|.1d Technology A minimum of 4 credits A minimum of 6 credits
Communication Courses
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) MBAMERELERB
Table 3 (a) Fundamental Courses

* (LEEERE

% taught in English

AMEI-R BE% iI| Quarter BB
ART.T452 EHRROTETUY 1Q HREIBER
15 ' (Modeling of Continuous Systems) -2
| ART.T455 BERROET U 20 HEEIEIR
= ’ (Modeling of Discrete Systems) J—X
- ART.T457 Workshop on Building Advanced Computer Network 20 HeelEik
' (SEimE T EMIRIBIBERSEEE) aO—X
EVEEE—
LST.A2 1 MIBTHEX%
> 03 (Biochemistry I) Q ERLFR
DFEMFEE—
LST.A208 2 ST
(Molecular Biology I) Q | EELFR
DFEMEE"
%£| LST.A21 IR THR
. > 3 (Molecular Biology II) 3Q | EELER
op
EVMEEEZ
| LsT.A218 4 SIET=2R
* (Biochemistry II) Q EMELFR
LEanEiRT
LST.A24 4 MmIBTHEX%
ST.A246 (Bioinformatics (LST)) Q | EWELFER
Molecular and Cellular Biology EaplETF
LST.A401 1
(HFMBENE) Q -z
ART.T453 ERRI I — TR EAERED (IGiREDS 2Q HaelER
) (Workshop on Group Problem-Solving (ACLS)) J—X
Interdisciplinary Research Training SAITI>>ZT
HCB.C413 § 2 X
(GAII>S=FUSIRRTOSIIN) Q| uipa-x
LST B403 SRRSO o~ 1~2Q | &£aiBI®
H ' (LST Directed Laboratory Work) 3~4Q J—X
b} TAL W501 Fundamental Group Work for Leadership 1Q,2Q |V—4F—=>vF
' (V= —2vT - JIL—TD—UEERE) 3Q,4Q BifiE
TAL W601 Practical Group Work for Leadership 1Q,2Q |[U—A—3wS
' (V—F—2vT - IIL—TD—URK) 3Q,4Q HEHE
TALW611 Advanced Group Work for Leadership 1Q,2Q |[U—4—=>wvF
' (V= —2vT - DIL—TD—OKRE) 3Q,4Q BifiE
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Table 4-1 (b) Advanced Courses

* (JEREERR

*taught in English

BBEI-R [RI=E Bi{i7| Quarter FEATT
Information Organization and Retrieval FEEIER
ART.T464 * 2 4
(BRI 18 7) Q J-x
Design Theory in Biological Systems FSIEEEE
ART.T546 * e 2 2
(&S AT LTHA) Q a—-X
Multimedia Information Processing A e
ART.T547 * N _ 2 2
(NILF AT 1 7 ERUER) Q d—-X
* o —
i oy SN ==~ IEap T
= cscTa2l | m ta—~<>3a>Ea 9’(//.97/7/3/ 5 10 R TF
R . (Human Computer Interaction) d-X
% Statistical Learning Theory 208 - StERE
MCS.T403 * _ _ 2 2
(et Q 9-2
* = | peae s, P BN N
Rk 12 - FER
MCS.T407 | = 7(%.,%; T8 - 5 30 IR - FTERIFE
. (High Performance Computing) d-X
MCS.T416 ﬁ*gy L:g;;;ff)omputation N 10 §515@:-I§_Jrfﬂ$
EEE (DHH =]
Organic and Bioorganic Chemistry ST F
LST.A402 * 2 1
(KBS Q J-x
Cell Physiology FaniBTF
LST.A404 * 2 2
N (TR Q -2
Design of Bioactive Molecules Sl TF
an LST.A405 * o 2 2
;; (EVPEES TRED) Q J-2
- Advanced Neuroscience BT
LST.A410 * 2 4
(FERR) Q 1z
LST A411 x Biomolecular Engineering ) 20 ST F
' (EHDFIF) -




&4-2 (b) MEAMERSLHEE GHERIR)
Table 4-2 (b) Advanced Courses

* (L5REERE

*taught in English

(BIRIR T 45558 ED)

BMEI-R BB% Bfi7| Quarter R8T
ART T543 Bioinformatics 5 19 HaEIBER
' UNAAASTART 1 OX) ad—X
4 <, = —=< ~ =il
ART T545 DFI=a I/' >3 / ) 20 FaEIBER
(Molecular Simulation) J—-X
EEfam EapiETH
LST.A413 i _ 2 | 1~2Q T
(Career Development Seminars) J—X
i O TE— EaniETH
LST.A414 EMIBTZETIO>5+ 0% 1| 1029 fin ¥
(LST Frontier Seminar 1) J—X
L O 78 AapIETF
LST.A415 AHIBETFEIO>T 78T 1 | 3~a40 BT
(LST Frontier Seminar 2) J-X
Directed Collaboration Works AapIETH
LST.A418 2 | 3~a
(R EANS R R
RT3 EmBETF
LST.A419 oo iﬁ_ o 1 | 3~4Q E
(Introduction to Bioethics) d—-X
i O TE= EaniETHF
LST.A506 ERIELFI0>T 1 7B 1| 1~2Q -
(LST Frontier Seminar 3) J—-X
i 7’ EaniETH
LST.AS07 AT FE 0027 758N i | 3~a40 BT
(LST Frontier Seminar 4) J—-X
Af ey D\ = s Ai I»-v.
LST.A509 fin EI%? /T.’(J %£h 1 | 349 apiE T
(LST Frontier Seminar 5) J—X
Business Management and Intellectual Property U—F—wv
TAL.S401 1 1 -
({EERE S FA1) Q BiRE
Challenging Global Issues - —w
TAL.S403 ! - e 1 2 _—
H (FO—) ULRBEADYE) Q waERE
bt} TAL S404 Laws and Codes of Conduct for International Settings 1 [3Q 30 U—E—-2wF
# ' (EFSED KMTEIREE & 91M32) ($HRE8) HEHE
_ 9 ~ w 7. 1) —AF—_
B TAL.S405 'jI)l/t. /(/05.7/(/#7»77\ 1 30 L /5;:/:7
(Well-being and Mindfulness) BEFE
| I P~ SRANY by 1)
TALS501 -4 /Jj RS> F 1 T7EH 1 |2Q EH30 Y /5:::/:7’
(Leadership in Volunteer Activities) [E¥7 =) B iRl
S 5 U—5—Sv7
TAL.SE01 BERMRD—0>avd 1 20 t=/:
(Policy-making Workshop) BEFE
77> —n D7 rs5>=>4 -4 —wSf
TAL.S602 7oL TLF ./Jj&$\"JJ 77./ >0 1 3Q ,:=/.:.J
(Entrepreneurship and Career planning) BEFE
VAN 5 = I {p I ;
TIM.C514 A AEERAM EAFFK - RS AT 1 3Q ﬁﬂixiﬁzﬁﬁﬁ
(Biomedical Technology and Social System I) FERIE
C EERATEIRE - RS RAFT AL THEE ;
TIM.C515 /\./( jEEﬁﬂ‘mtﬁ & -t /XT.ZA 1 4Q ﬁﬂixfﬁzﬂﬂﬁk
(Biomedical Technology and Social System II) FERIE
Advanced Topics in Computing AE 1~2Q | . "
XCO.T496 . 2 EHIE TH b
(IBIRIE T 45 RIEEAE) () | 7
Advanced Topics in Computing AO 2Q ) .
XCO.T497 _ 2 IBRIE T F
(EHR TP HBIEEAO) g | 7
Advanced Topics in Computing BE 3~4Q |, N
XCO.T498 . 2 1BEERIE T F P
(IE3RHR T35 H#EBE) () | 7
Advanced Topics in Computing BO 3~4Q |, "
XCO.T499 _ 2 EHIE T F b
(B3R T $H551:85%B0) () | 7
Advanced Topics in Computing C ) "
XCO.T673 . 2 2 EHIE TH b
(BB T RAIEEC) Q| &
Al Topics in C ting D
XCO.T674 dvanced Topics in Computing 2 | 3~4Q | EHREIFR




x5 (c) BXftO=1=5—>3>8H
Table 5 (c) Science and Technology Communication Courses

* (F5REERIEE

% taught in English

BMEO-R ENI=E BHfi7 | Quarter BzETT
Presentation for Science and Engineering I SATI>SZT
HCB.C441 o . 1 1 s
CTLtEoF7—2 3> EKE) Q U2O1-R
Presentation for Science and Engineering II SATIOZZT
HCB.C442 . e 1 3 .
FLt>F7—2a>xE=KRET) Q U>03-X
International Writing SATIZZT
HCB.C541 o 1 1 .
(ERS A7+ > IRK) Q U>J31-2
LST A ic Writing 2 SmiETH
LST.A505 S‘ cadenll‘c\ rltln_g 3 . 5 1~2Q iR L%
UNAATHFTZVIOSATA42TET) d—X
Global Presentation eV
TAL.C401 N . oo 1] 1Q,3 .
Jza—=)OLFLEe>F—23>) Q3Q BEFE
TALC402 Global Communication . (ZQ'zQ =S —wvF
. NI — s~ H30(34Q T
ZO—=/)ULa=za1=45—->3>) DA BEFRE
Global Writing A
TAL.C501 N o N 1] 1Q,3 -
@O-=/)ULSA5+ >7) Q3Q =E {3
TALCEOL Strategic Debate ) 1Q3Q |y—y—2 v~
. e, = e (H30(3Q ——
(RRSF2YO74R—1) DI B
Creative Discussion eV
TAL.C602 . 1]2Q4 _—
(PIVIAF«4TT1RAYVS3) Q4Q BEFE
BRIBETRRET L FT—2 3> A N
XCO.U472 BRELFRBIL LT =23 A 2 | 1~2Q | BTN
(English Presentation Skills A (Computing))
BHRBETHFRESILE>5>T—>3>B
XCO.U672 BRRTFRBILC2T—>3> 2 | 1~2Q | BRI

(English Presentation Skills B (Computing))
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Table 6 (d) Internship Courses

* (FEREERGE

% taught in English

BMEI-K BE& i [ Quarter BEE T
> ST FISIE EE— ~ S 5=
HCB.C431 FAILI=7) S TFIHE L | 172Q [5Te
(Off Campus TrainingI) 3~4Q U>J1-2X
= ST T EEE— ~ =S Vo iy
HCB.C531 SAIJI>>Z) .J./O—Y—%Eiﬂ ) 5 1~2Q 74\7;// y;
(Off Campus Training II) 3~4Q U>g1—-X
= ST T EE= ~ 5 ST=7
HCB.C532 SAIJI>>) .J./’j?r—%ﬁm 3] " 1~2Q j/r\j:lf// y;
(Off Campus Training II) 3~4Q >3-
HCB.C631 H_CB Internatpnal Intefishlp 4 1~2Q 74?;>9:7
(GATIZZFIULIOREBAEI—22vT) 3~4Q | YUY
(3 ~ —~ 3 - A an
LST.C501 &x+1>% {/ v 5 1 1Q,2Q | MBI
(MS Internship 1) 3Q,4Q d-X
EtA>25-2SwITHEZ vl
LST.C502 fgetr>% {/ y 88 5 1Q,2Q | 4&miEI*
(MS Internship 2) 3Q,4Q d—X
Bt H—>SvTE= ~ SETY
LST.C503 Bx1>% {/Jjéﬁ 4 1~2Q HIETS
(MS Internship 3) 3~4Q d—-X
& ~ — 3w 5 1~2 Ao -~
(MS Internship 4) 3~4Q -2
~ —>,3 = ~ £ A
LST.C603 BHrr>4 /-/ v = 4 1~2Q IR T
(PhD Internship 3) 3~4Q -2
~ —,3 == ~ s s
LST.C604 Btr>5 /-/ v 5B 6 1~2Q IR TS
(PhD Internship 4) 3~4Q O—X
TALI6OL U—F—2wF - ATFv )\ ZTO> U~ 4 1Q,2Q |V—4F—32wF
' (Leadership Off-Campus Project) 3Q,4Q 5312
= } s ~ N, A 1 2
XCO.U471 B EI—T.—’f/’S’ //.Jj 5 Q,2Q ——
(Internship A (Computing)) 3Q,4Q
ISR T A N, 3, B 102
XCO.U571 BHRIRLFA > 5 —>2 v T 2 | 1929 s s
(Internship B (Computing)) 3Q,4Q
BRETH>5—>>wIC 1Q,2Q
XCO0.U671 2 BRI T S
(Internship C (Computing)) 3Q,4Q IR L3






