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National Yang Ming Chiao Tung University
Department of Biological Science and Technology

Implementation Guidelines for Cross-Disciplinary Program
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Article 1 These Implementation Guidelines are prescribed by National Yang Ming Chiao Tung
University Department of Biological Science and Technology (hereinafter referred to as Our
Department) based on NCTU Cross-Disciplinary Program Implementation Regulations to
provide the opportunity for students to proceed cross-disciplinary learning without increasing
graduate credits (or only a few extra credits) in order to encourage students to conduct cross-
disciplinary study, build the depth of cross-disciplinary study, and assist students to expand

second specialty.
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Article 2 The cross-disciplinary program here means the cross-disciplinary module curriculum
proposed by the departments, institutes or colleges in National Yang Ming Chiao Tung
University. Module curriculum should include the core knowledge curriculum of the field and
the total credits will be based on 30 credits (the minimum 28 credits and no more than 32
credits). The cross-disciplinary program that students take will include the cross-disciplinary
program module curriculum of the department they belong to as well as the cross-disciplinary
program module curriculum from the second specialty department or college. The module
curriculum of the second specialty could be remarked as “Cross-Disciplinary Specialty” on

the diploma.
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1. For the student of our department who would like to take cross-disciplinary program
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The application could be submitted to our department during the second semesters. The
department or college of the second specialty that the student would like to apply for must be
remarked on the application form, and the application deadline would be announced one
month in advance by the Curricular Committee at our department. The information of
evaluation documents needed to be prepared as well as the quota opened to the students of our
department to study for this program in the given year will be released on the announcement.
The application should be sent to the department or college of the second specialty for
evaluation after it is approved by the Curricular Committee at our department. Students could

only take the cross-disciplinary program after evaluation by both sides.
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(2)The courses of cross-disciplinary program studied by students in our department should be
listed on “The Required Course List (A1) for the students at our department study cross-
disciplinary program in Department of Biological Science and Technology.” The courses
include required courses of the university (including 28 credits of general education
subjects), core curriculum at our department, cross-disciplinary module curriculum at our
department, and the cross-disciplinary module curriculum of the second specialty department
or college (hereinafter referred to as cross-disciplinary module curriculum at other
department) with at least 128 graduate credits. The cross-disciplinary module curriculum at
other department would be recognized as cross-disciplinary specialty, and it will be remarked

after the title of our department on the diploma.
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(3)The courses of cross-disciplinary program studied by students in our department should
be listed on “The Required Course List (A2) for the students at our department study cross-
disciplinary program in Department of Biological Science and Technology.” The courses
include required courses of the university (including 28 credits of general education

subjects), core curriculum at our department, cross-disciplinary module curriculum at our
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department, and the cross-disciplinary module curriculum of the second specialty
department or college (hereinafter referred to as cross-disciplinary module curriculum at
other department) with at least 128 graduate credits. The cross-disciplinary module
curriculum at other department would be recognized as cross-disciplinary specialty, and it

will be remarked after the title of our department on the diploma.
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(4) For students at our department who study for cross-disciplinary program but are not able to

complete the program, they shall give up the cross-disciplinary program and transfer to study

for the bachelor degree program at the original department.
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2. For students of other departments who would like to study for cross-disciplinary program and

choose our department as their cross-disciplinary specialty
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(1) They could submit the application to the department that they belong to during the second
semesters, they could only take the cross-disciplinary program after approved by both their

original department and our department.
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(2) The courses for the students of other departments who would like to study for cross-
disciplinary program and choose our department as their cross-disciplinary specialty include
required courses of the university (including 28 credits of general education subjects), core
curriculum at their original department, cross-disciplinary module curriculum at their original
department, and the module curriculum listed on “The Required Course List (B) for the
students study cross-disciplinary module curriculum in Department of Biological Science and
Technology” with at least 128 graduate credits. The Biological Science and Technology or
Molecular Medicine and Bioengineering will be remarked as their cross-disciplinary specialty

after the title of their original department on the diploma.
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Article 4  If the credits of the cross-disciplinary program module curriculum are the same with those of
the required courses at the Major department, the duplication must be made up with the
elective courses related to the specialty appointed by the department or college of the second

specialty.



I~ AT FRERFREBESTREF S kTR R AR R e EiFE . &
T EES g o
Article 5 Our department assigned one full-time teacher to be the mentor of the cross-disciplinary
program and formed mentor group with teachers of cross-disciplinary program at other

department or college to give guidance to cross-disciplinary program students.
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Article 6 In order to encourage different departments or colleges working together for the proposal of
cross-disciplinary curriculum, the number of teaching hours for the innovating integrated
curriculum offered by more than two teachers could be calculated by the actual time of
teaching according to National Yang Ming Chiao Tung University Teaching Hours

Accounting Principle.

-~ BREBEERTS AEPAT S BY ERZPIELS  FENS - BEAHEGALE HAEY
Ao EERRENEMAERFAR LS T U AR
Article 7 The credits of cross-disciplinary program module curriculums obtained before the student has
been admitted to take the cross-disciplinary program can only be counted if the credits are

recognized by the department or college of the second specialty.
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Article 8  Students taking a cross-disciplinary program shall enroll courses of the program by the
deadlines of course registration. The courses, credits, and grades of the cross-disciplinary

program module curriculums should be listed in the annual transcripts in each semester.
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Article 9 The courses, credits, and grades of cross-disciplinary program are incorporated into the

student’s semester credits and average grade.
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Article 10 Students taking a cross-disciplinary program and intending to terminate the study in the

cross- disciplinary program shall register with the Office of Academic Affairs for withdrawal

from the program and follow the regulations and requirements of major department. The
passed courses of the crossdisciplinary program can be used as credit waiver against the core
courses of the major with the approval of the Major department. The approval should be

submitted to the Office of Academic Affairs for archiving purposes.
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Article 11 For students who earn sufficient credits and meet the requirements of the cross-disciplinary
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program, the department of the cross-disciplinary program will be noted in the graduates
roster, transcripts, and diplomas, otherwise, no certificate of the cross-disciplinary program

will be issued.
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Article 12 If there is any unaccomplished matter of these guidelines, it shall be handled in accordance

with the school constitution of our university as well as other relevant regulations.
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Article 13 These guidelines were approved by Curricular Committee at university level before putting it

into practice; the same shall be done upon any amendment thereto.



at Department of Biological Science and Technology
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The Required Course List (A1) for the students in the Division of Biological Science and technology

7% R # 4 ET %
Category Course Name Credit Department Remark
L& 3
Chemistry
Lo
E R 1 iy
Chemistry Labs. ‘ ‘
B 3L(-)(2) Department of Biological
Physics (I)(II) 6 Science and Technology
$ 1B (- ) . B AL B AR R
Physics Labs. (1) Or be approved by the
iz 47’ F()E) 6 Curriculum Committee
General Biology (I)(II)
FEA 59 5% 1
General Biology Lab.
el A (<)) . Hefi > % 1 in
Calculus (I)(IT) Calculus Teaching Group
P H A
Introduction to Computational 2
Biology 1508 AR
3B E() 4 Core courses
Organic Chemistry (I) 45 5 »
2L (-) 3 45 credits are
Biochemistry(I) required
LT 1
Biochemistry Lab. 4Bk
AFAFRE(-) 3 Department of Biological
Molecular Biology (I) Science and Technology
FIIFERA EESEE Y F LS
Molecular Biology Lab. T ) '
1 apt Or be approved by the
G el ¥
Seminar 1 Curriculum Committee
PRIFE Y (- ) (=) 5
Service Learning (I)(II)
R VRO S
Career Planning and Mentor's | 0
Hours
4 (- (=)
Introduction to Biotechnology 2
@ dn
FRECE))E) , R AL
Physical Chemistry (I) (1) 9 AR S Advanced
(I1I) courses




BT EAY
Programming Language and
Exercise

FWAE (2)
Organic Chemistry (II)

LF g (2)
Biochemistry (II)

mATie B
Analytical Chemistry

REAS T
Instrumental Analysis

e 4 B (- )(0)
Cell Biology (I)(I)

F A B
Molecular Biology (II)

Mt F
Microbiology

S P (- )C)
Neurobiology (I)(II)

AmE (- )(2)
Physiology (I)(II)

LR

Genetics

w4 g
Evolutionary Biology

IR 4

Immunology

[IREY
Structural Biology

AR BT
Applied Math for Biological
Science and Technology

Department of Biological
Science and Technology
AL R gk &
Or be approved by the

Curriculum Committee

ST-RROF .
Oncology

v o
Institute of Molecular
Medicine and Bioengineering
AL R gk &
Or be approved by the
Curriculum Committee

A5 R AATE R LR HGE
Sequencing Technology and
High-throughput Data Analysis

B2 P T

Structural Bioinformatics

EAE T

Biostatistics

2R EEY
Machine Learning in
Computational Biology

e
Institute of Bioinformatics
and Systems Biology
R =2 S Il
Or be approved by the

Curriculum Committee

% b @ ﬂaj 16
g
at least 16
credits are
required
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Organic Chemistry Lab.(I) 2
PR ER& (C) )
Organic Chemistry Lab. (II) Ty
EEER Y T . SR 5 g
Cell Biology Lab. Department of Biological il "/,\a 3
A BB o 1 Science and Technology ;ﬁ & \
Microbiology Lab. R RRAREL g T carte d?f:lsStare
PR o 1 Or be approved by the required
Computational Biology Lab. Curriculum Committee
LuFg (o) |
Research (I)
FEH BT Y |
Summer/Winter Internship
B AR RE | AL TR Bt B2
(28-3284) | BEFeEE #- 22
Cross-disciplinary The cross-disciplinary
modules at other modules offer by depgrtm@nts
or colleges at our university;
department choose one to complete.
(28-32 credits )
e (35FeB 2484 (54
HAeL i 6 F 4 ) 1 ?&?40§4\)
[7+2]
Required courses of the university (including
28 credits of general education subjects, 8
credits of foreign language course inclusive
with the maximum 40 credits countable)
Aol [Note 2]
Tr’ofal QABEARAIFPET RPN LE L T0
Pou Az 4S5 o o 2R 0 16 ¥
Ao RERHARL V3R A
Student shall complete at least 128 credit
hours of courses to graduate. These must
include 70 credits within the College of
Engineering Bioscience, 45 core courses
credits, 16 advanced courses credits, and 3
credits for experiment courses.
hALE g 128

Minimum Graduate Credits
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The Required Course List (A2) for the students in the Division of Engineering and Computational

Bioscience at Department of Biological Science and Technology

v B L 5 4 e % 3
Category Course Name Credit Department Remark
"% 3 Xy
Chemistry _ _
(- )(2) Department of Biological
Physics (I)(II) 6 Science and Technology
@4 55(-) 3 B AL R TR A
General Biology (1) Or be approved by the
il 2 ’fﬂ TR & 1 Curriculum Committee
General Biology Lab.
HAREA(-)(E) q Ve g A
Calculus (I)(IT) Calculus Teaching Group
TR, S AR R Tk
Intro. to Computers and 3 Department of Computer
Programming Science
Y B AL R TR A
Li T Aloch 3 Or be approved by the
fnear Algebra Curriculum Committee
TR SEamR e
Data Structures and 3
Algorithms
P2
Introduction to Computational 2 I
Biology Core courses
Ea e o - | 66 & &
Computational Biology Lab. 66 credits are
- required
P BEEC) 4 ER S !
Organic Chemistry (I) . .
P g (—) Department of Biological
Physical Chemistry (I) 3 Science and Technology
A p B (-) ; NGRS S A A
Biochemistry(I) Or be approved by the
A E(-) 3 Curriculum Committee
Molecular Biology (I)
T
Molecular Biology Lab. v
I T
Biochemistry Lab.
1 AR #cH 3
Engineering Mathematics
Y EE T
Spectroscopy and Molecular 3

Measurement




N

Biomolecular 3
thermodynamics
4 F 1 Ae ,
. . . 45k
Biochemical Reaction 3 - .
Engineering Department of Biological F%0u Pl
2P L1 E 3 Science and Technology Cogg c%ngses
Biological big data and Al R ket B gk R ,
% gt 66 credits are
® R 1 Or be approved by the required
Seminar Curriculum Committee
LEF () 1
Research
PRIAE ¥ (- ) (=) 5
Service Learning (I)(II)
2 ERDE KRR
Career Planning and 0
Mentor's Hours
FBE (C) . ,
Organic Chemistry (II ==
rganic Chemistry (II)
BT B (2 ; Del?artment of Biological
Physical Chemistry (II) Science and Technology
AR (2) X Akt R gRTR L] e
Biochemistry (1) Or be approved by the Advanced
mre A (- )(2) 4 Curriculum Committee . /]f:(?;lrjsjes
Cell Biology (I)(I1) 1By 6F
3 g iyt 3 Fer o
VIR 3 e t least 6 credits
Biostatistics Institute of Bioinformatics |° are required
- #" % 5,? _ and Systems Biology
Machine Learning in 3 & 25 JRN
Computational Biology 2k et i g o TP &
A N ; Or be approved by the
Statistical Thermodynamics Curriculum Committee
ARSI ERELEHR
i
Sequencing Technology and 3 14 EE
High—throughput Data Bfe
Analysis 4 Fap . .
Y R _ - . Engineering
I “‘““—‘I ; Institute of Bioinformatics | Biointegration
Computa‘qona Systems and Systems Biology Course
Biology s e s| 2BV OH
FNER B ket R gk A
3
i Orb d by th
Mo}ecular ]?VEIutlon r 'e approve Y. ¢ at least 9
EHEIPER 3 Curriculum Committee dit
Structural Bioinformatics credits ate
A FE required
Molecular Simulation 3
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LA E(-) 3 4Bk
Synthetic Biology(l) Department of Biological
FHEL '}Lﬂ ¥ 3 Science and Technology
Structural Biology
i*’”?‘ﬁ"}iﬁl;ﬁf?lf —1—/' F%"fiiﬁ gv TR
Biological Databases: 3 Or be approved by the
Theories and Practice Curriculum Committee
Med A F 148 Av\%h“r
Microbial Genetic 3 Institute of Molecular
Engineering Medicine and
Bioengineering
Hein kg ko s fe G i A I
Mlcroﬂu}dlc Systems 3 Or be approved by the
Engineering . .
Curriculum Committee

B AR | AR AT BT B2

(283285 ) | BEfregE #- 322
Cross_disciplinary The cross-disciplinary
modules offer by departments
or colleges at our university;

department choose one to complete.
(28-32 credits )

modules at other

Lfeeid (3Lreip2agns (3%
i 6EA ) ISR A0 B A ) [F12
Required courses of the university (including
24 credits of general education subjects, 6
credits of foreign language course inclusive
with the maximum 40 credits countable)

oL [Note 2]

&% 2UEmRE AR P REEF IR P FAT 66
B BIRFFHFAELI S 608 L, > 1474 54K
AL 98~
Student shall complete at least 128 credit
hours of courses to graduate. These must
include 66 core courses credits, 6 advanced
courses credits, and 9 engineering
biointegration course credits.

B2 EE L
Minimum Graduate Credits 128
AP PRE A F 2 FOBA)ET Ao BE - T (ADT ~ (ADS B T RBE B A 2 F R

BEER L F 2 BB
Note 1: The cross-disciplinary modules at our department on list (A) ,and (A1) A and (A2) Group B cannot
cross groups. Students who enter beyond the biotechnology cross-domain course must take (B) table.
L2 ARERPROBHD ART PFHRBLBI S OFAL e BG4 Y L FO B AL
W24 8000t ARI FVEIANELERKEEEL -
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Note 2: According to the rules prescribed by Table of General Education Subject of our university, at least 6
credits of foreign language courses must be taken. For the students in the bachelor degree program
who study general education subjects more than 24 credits, our university could calculate 40 credits

to the minimum graduate credits.
3T ceawEFd pY i kBRI gRLEEE -

Note 3: Students in groups A and B must apply and cross-group after approval by the department curriculum

committee.
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The Required Course List (B) for the students study cross-disciplinary module curriculum in

Department of Biological Science and Technology

55 iy S g e  jr=a
Category Course Name Credit Department Remark
fL
'? 3 i
Chemistry &g
FU2FEC)E) | g 24 5
General Biology(I) (II) ) Core
FRAHE(-)(D) 43 EAE 2 S curriculum
Modern Biology(T) (II) Department of 24 credits
(- )2 F PR 4 E(-) Biological Science FERREE A
. , Fo . 4 and Technology B2 4
e (x32%8 Organic Chemistry(I) S i B g 3 . ?ﬁ A
A) A E(-) RSN -
fF &
(I) Cross- Biochemistry (1) > Or be :;proi:ed by B(i}oeigzr;ll‘
disciplinary F A RR(-) 3 the Curriculum Modern
modules at Molecular Biology (I) Committee Biolo
'Depqrtment. of e 4 g B (—) " gy
Biological Science Cell Biology (1) 2 (choose one
and Technology 5 gy courses out of
(32 credits ) Te% 3 the two)
Genetics
BREWEEHEE 4 Microbiology
BB AL IR TE) 5
4 A Biochemistry (II) Iy
N A AFE(C) =7
It could b
couia be Molecular Biology (II) 3 .Dep a}rtment. of
remarked as ‘miE 4 d B () Biological Science
« S - 2
Cross- Cell Biology (II) & a‘n d:{;:;lin :zkég}% 2o
Disciplinary IR 3 - ;;PE N "
Specialty: Im?}uiloéogy Or be approved by
Biological Science Vﬁ%l 3 the Curriculum = 7| 3AT
11rolo : Z 1y e N
and Technology” W b ggy ) Committee I UESE A
) = 2 at least 8 credits
on the diploma Neurobiology (I) are required
after the module HEIFE (2) 2
curriculum is Neu;‘i”igl(f}%(ﬂ) 5
ope 4 F S e
leted. U
comprete Oncology 3 Institute of Molecular
Medicine and
Bioengineering
24 e b FHBE A i fog et f g
Patent Analysis of 3 Tk &
Biotechnology Or be approved by the
Curriculum
Committee
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Cross-disciplinary modules at Department of 32
Biological Science and Technology Total Credits
47 ) LA 5 5 B o %
Category Course Name Credit Department Remark
; . D
R ERICHED , ’
General Biology (I)(II) 6 2ok 18 &~
— Department of Core curriculum
FHAFFE)ND) 6 Biological Science 18 credits
Modern Biology (I)(IT) and Technology N ST LE. 4
I+ FFes A i B (= )(2) § AN LA AR I k-
$1ERBEE Biochemistry(I)(II) R # - General
(£ 28 % 4) Or be appr'oved by [Biology ~ Modern
(I1) Cross- F A (- )(2) 6 the Currlgulum Biology (choose
disciplinary Molecular Biology (I) (II) Committee one courses out of
modules of — the two)
Molecular ke i FE () )
Medicine and Cell Biology (1)
Bioengineering at wie 4 B (D) 2
Department of Cell Biology (II)
Biological Science IR 4 3 4 Kk
and Technplogy Immunology Department of
(28credits ) M2 5 3 Biological Science
Microbiology and Technology
BHiIrE 3 B kAR L A g
i - Structural Biology Tk &
i gj: r& ’iﬁ% LR 3 Or be approved by
=S %ﬁ\ % Genetics the Curriculum
kA FERR T 1 ARt R A AR Committee
2414 L = P AR
It could be Metabolic Engineering for 3 itELFR
remarked as Renewable Fuel and
“Cross- Chemicals At least 10 credits
Disciplinary ETEEE are required
Specialty: o 3
Human Physiology
Molecular ey
Medicine and =T = 3 fo %5 T
Bioengineering” on - (Bﬂnc/ology Institute of
the diploma after ST X ek ' P Molecular Medicine
the module Bactgnal Pathogenesis and Bioengineering
curriculum is BELFIAE ) B kAL R €30
completed. Advanced Bioengineering T 3
BELFFY Or be approved by
Advanced Molecular 2 the Curriculum
Medicine Committee
_H_F.k = 3

Histology




HAFE

Translational Medicine: 2
Pathology
g AE 3 4T
Neural Engineering Institute of
Bioinformatics and
Systems Biology
4 ffsmEy NGRS = 1 N I
Machine Learning in 3 TR
Computational Biology Or be approved by the
Curriculum
Committee
PR TR T S
Cross-disciplinary modules of Molecular Medicine
and Bioengineering at Department of Biological 28

Science and Technology
Total Credits
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