Example Answers

International Master’s Programs of Chemical Engineering in the Graduate School of Engineering,
Kyushu University (Academic Year from April, 2026)

£l H_“Subject : £ L)L Fundamentals of Bioengineering (2 £2_2 sheets)

1. (30 =30 points)

(1.1)
a) mRNA Lo 3HREESIT, 1 >OT I/ BEHET D852 — FHEAL
A sequence of three nucleotides (triplet) in mRNA that specifies a particular amino acid.

b) BEERMA TR T 2HERS]. RNA R Y A 7 —E03 G LERG 0 BT 5.
A base sequence that directs the start of transcription. It acts as a binding site for RNA polymerase, and

transcription begins.

¢) DNARY AT —EWH LW E GRS 5720 DBlha R & 1203 2 ARSI,
A short, single-stranded nucleic acid that provides a starting point for DNA polymerase to synthesize new

strands.

d) H—O mRNA 37 & L TG INDBETFHOZ L. FEAW TR LN, FEERs T O
AR FEBLAAT D

A cluster of genes that is transcribed together as a single mRNA molecule. Found in prokaryotes. It
allows coordinated expression of related genes.

o) AT T A RT DHAALS]. RNA AR Y AT —BRZ ZICEET 5 LEEMEIE L, RNA
WREEMNIVEES NS,
A base sequence that signals the end of transcription. When RNA polymerase reaches this point,

transcription stops, and the newly synthesized RNA is released.

(1.2)

FRANHUR THaE L 72 O Mg HHUAPEL B Mild 2 ey L, S#EMmE L @mae 5. 2
DOFER, WL 2D OREETUREZFEET DA 7Y R—<G 6 d. BIREEE CHBPUEZ
PEET D7 m— BB, R L TE /) 7 e —F AP ERSET 5.

Antibody-producing B cells are isolated from the spleen of an animal immunized with the target antigen
and fused with myeloma cells. This results in hybridomas fused with immortal myeloma cells, which
combine antibody secretion with indefinite growth. Clones that produce the desired antibody are selected,
and then cultured and purified to obtain monoclonal antibodies.



2. (20 =20 points)

(2.1)

AR D T WAV R RSP RS R R 2R L, A2 AP pH 4 T TR RIS RUG 2 1t 6
DR A R, TEVESAL & BB D RRRAICHE A L TSR OS2 2 2, IEM b= R/ %—
NS T D T ETRIGHESLNICHEITT 5.

Enzymes exhibit extremely high substrate and reaction specificity, and are characterized by highly efficient
reaction under mild temperatures and optimal pH conditions. The active site of the enzyme specifically
binds to the substrate, changing the structure of the reaction intermediate and reducing the activation energy,
allowing the reaction to proceed rapidly.

(2.2)

AT A ANENFE DN HE LR L FENICH A L, BR-IREEEE (VR Ly 7 R) &
BT 5. EEERITAICHEE LMD NS —\ERIAE - HEERL, =2 F¥A h—
AR A IZ L > TN~V IAENS.

Cationic lipids electrostatically bind to negatively charged nucleic acid to form nucleic acid-lipid complexes
(lipoplexes). The complexes attach to and interact with the negatively charged lipid bilayer of the cell
membrane, and are taken up into the cell by endocytosis or membrane fusion.



