TR R RFRFEE  AFRBRRE

N ARI M AN AR AR5 RE
a4 TERS AT e T T A

EASPERE

(60 457)

e B

FIREAAC L, SEMBERRE L I I 0 3 N—2 ks (FRkE2E
EZ/AN

HRLHFRE L I, I 25 1 A2 SR L TIFE LR S0y,

iR %, MRERMROPTE OERTIZREHEH T 5 Z &,

FIREARE, MR, FEAMRIIRTEINT 5D T,
BbiRono &,



A1
LLFD (1) ~ (8) k0 55RO, #HEF0EMEZ TR CTHWCERERI L2 S0,

(1) =i Fﬂﬂ'j F31F % adenosine triphosphate (ATP) %%

< Zh
n

fi B | % M, ARG, MIRE Y v, BB by Uk, 2 har RU T

(2) DNA “HEHHA
<GERE>
W WEAT. KRERES. AN, X7 LFF R, RARTS AT LES

(3) B35 % BEREA LG
<GERE>
BAth= R BAGA (RNA, FHRRBAMGIE . VA Y —2/h 7 2= K,
UARY =LK 7=, mRNA D 5% v v ik

(4) VY YJ—nh
<FEHE>
A — 77—, = RV A b= R KRS
et M/ hasE. 71 bR

(5) a7 A ¥ —8COiEMHt
<FEHE>
A b= 1,4,5- )R VR, IO LLF Ly, ZBIKGEZ LU RTE,
DTN — . AR, RAKR Y —F C

(6) p53
<GEEE>
WA 7 U KA S J—B (cyclin-dependent kinase: CDK), #x5-[K -,
a7 7Y —25h, DNA#15, Gl #], p21

(7) B AR—F
<FEHE>
TR h—V A IEM, ST A N—F | FHEA T A—8
Ta B ANR—E, Turr—=8

(8) v=xHZ 71wk
<FEHE>
T BUR, 2o rE, EARUkE), R



AREE 1T

LIFoD (1) ~ (8) £V 52HU, &

(1) RAF AKX A
< GERE>

RERETP OFER 2T X THWTER TS LR SV,

BDOT 44— Ry 7 (R, BE A Dk

(2) THEYEAL
ﬁnﬁi>

R, FrIEEEAL, DY T AL A

(3) ¥ 7R niE
<FHAE>

VT ARIER, IV LA T T AN

(4) RERAKIEHE
<FERE>

Ry~ R BT RKIE

(5) omtiE
<FEHE>

LIEtHE, ArAafT, SCRdh

(6) Jilis &
<FEHE>

JINEIE: St o i i 5

(7) BRROAEMRE 7y
<FEAE>

y=N=N
X\ BEL

BEANG ., HY/K+ATPase, A KV v

(8) itk g
<FEHE>

N, 24 oy 7 vay, IBRMEME



AR 111

11 & (1) BEO (2) @6, Y600 1TMZRIRUMEE LS,

(1) BBFsiai & X#ERICOW T, MBI FRIBLIE & 2 WX A FHIBLE D B E
B L7e S0y,

(2) Zb~=0 LR EE T L DB BROREFRFEIZOWTHA L2 SV,

12 & (1) BEO (2) ©H6, Y6000 1TMZRIRUMEE LS,

(1) BEEBRECRILZT—F777 ba 2 5b, AR TELZZD THRFA LR S
A

(2)  HEHRIC X AR EHIT S DERADEEIZ ST LR X0,

3 EFEPICETAUTORR T, ELWVWHDOIZIZO%E, o TWAEDIZIEXD
FlZ2fHT 72 Sy,

(@ 12MeV DR AF—ZFFOBAFHOKF TORRNRIEZT6ecm ThH 5,
(b) XHBEDRIIZ—FT v FORFESIZHHIT D,

()  afREE LET B TH 5,

(d) PCslTaftE it 5,

(e) AERHNIZA-T BT O LERERBBIIIHATH 5,

()  KEFTEEE 1.5 Tesla O MRI 5 O I E O 72356 O IR FE 4513 128 MHz
Thd,



£ 2

HHISERE
LB —IRAFRER (8 ARA) (DR T47ERFZHTATSL]
E % BEMABREAR T HEER

PR E TALTATEHPE. BREY . BREY . EFWES BEL- L¥ 15—
TURGE REVERTHERSL 2SN B THE, RREDEMEICEEL. 3
SHBHRE~ID DS, 1 DDHBRLTRET SHRELE,

R e FEMPICET SRBOMBEMST,

REN £ T D RBIMBERIS T,

AR 11 EFYIEZICE Y HERMMBER ST,




TR R RFRFEE  AFRBRRE

N ARI M AN AR AR5 RE
a4 TERS AT e T T A

EASPERE

(60 457)

e B

FIREAAC L, SEMBERRE L I I 0 3 N—2 ks (FRkE2E
EZ/AN

HRLHFRE L I, I 25 1 A2 SR L TIFE LR S0y,

iR %, MRERMROPTE OERTIZREHEH T 5 Z &,

FIREARE, MR, FEAMRIIRTEINT 5D T,
BbiRono &,



A1
LLFD (1) ~ (8) k0 55RO, #HEF0EMEZ TR CTHWCERERI L2 S0,

(1) mAEEEZME T 2H-0E
<FEHE>
TRVFUY, TYa—=rr Tahar, ik BIE

(2) 7uxos—+F
<FERE>
PR WERE Yufa R, K, RNA

(3) RNA RS FGA 0
<FERE>
fbhmay, =XV B ATV — A, 5B

(4) ERENY 7T
<FERE>
72 RS, A AR —TF v, L. #2378, Ran

(5) AT a4 RKLVEY
<GHRE>
BENSZRE, aL2A7Fa—L, Map, sk, 25

(6) GiF v IR A b
<GERE>
Rk, MBI, Go. Gio S

(7) ¥ FF=
<FERE>
R, ZRIR, I, MRMEEWE. T 7 AR

(8) ¥LA\|BTILru~vw NTFT7 4—
<FEEE>
ERD1. 7, 5L, orE. B



AREE 1T

UTD (1) ~(8) XV 50 W, GBHETOFEAZ T X THWTENLNGHP LR S0,

(1) IED 7 4 — 3w 7 il
<FERE>
ROl ARIRFAET AR, IRz

(2) ARHERHE & HERERRHE ST 2 LB (miE
<%ﬁ>
IEENVEN., T v B illn, [mE

(3) &RIHR-PIEA
<FEHE>

(4) BRI K L ER)
<FEHE>
TE . WRL. BSOS

(5) BAAPRRRIC XL D N & H5FIR
%ﬁﬁi >
SIEARRE . FIAZREARRE, S E

(6) PEAR/LT L DLW
Enﬁi>
A =R/ Srak= I ¢ 7 NG i o)

(7) RIFEBEE A /LT > DIy UGN
<FERE>
T RLT Y o AR ETATRE, B HEE

Ho|

'ElllLl

(8) HARMD YV
<FERE>
G Hpa, Hleow, X7 —F 0



AR 111

11 & (1) BEO (2) @6, Y600 1TMZRIRUMEE LS,

(1) WBEHROEMFHINRE2FEITETNLDO—>TH DL & (Linear-Quadratic :
LQ) ET/MIZHONWT, EDOEARLRE 2 5L EWRATHA LRI,

(2) XMEWHELOHAEMERICET HWIEGIC OV THA LRIV,

12 & (1) BEO (2) ©H6, Y6000 1TMZRIRUMEE LS,

(1) BEBREICBITIAN—F= VA A= T O E | F ORI ERRICO
b\fﬁwHLfiéb%

(2) HOHBRPGEICB WO THOW LD FEMfRE & EREIC OV T, ZNENDOEK &
EW AT L S,

13 EFEYHACETALUTOZRT, EFLWHDOIZITOEZ, EHoTWAEDIZIIXD
FlZ2 £t 72 &y,

(a) PPEFITHBEERERSHR TH D,

(b)  afiElE==—hY  OHEED,

(c) v (Fr=) BTEHKAY MLVERT,

(d)  PEEBRHERTIE, BIRIC L > TAER S BN EZRIET 5,

(e) RO RBAIZICBIT 2HED L& WEREITR 500 mGy & ST 5
(f)  ZEERRICA ST 2P0 O ERERINILE TH D,



£ 2

HHISERE
AERA  —IRAFHER (2 AR [DE T47ERZFHTOTSL]
E % BEMABREAR T HEER

PR E TALTATEHPE. BREY . BREY . EFWES BEL- L¥ 15—
TURGE REVERTHERSL 2SN B THE, RREDEMEICEEL. 3
SHBHRE~ID DS, 1 DDHBRLTRET SHRELE,

R e FEMPICET SRBOMBEMST,

REN £ T D RBIMBERIS T,

AR 11 EFYIEZICE Y HERMMBER ST,




ENTRANCE EXAMINATION (2026)
FOR
THE MASTER’S PROGRAM IN MEDICAL SCIENCES,
GRADUATE SCHOOL OF COMPREHENSIVE HUMAN SCIENCES,
UNIVERSITY OF TSUKUBA

(60 min.)

Note)

(D

2)
3)
4

Question sheets consist of three pages (not including the cover sheet) for
Advanced Subjects 1, II, and II1.

Answer one question out of Advanced Subjects I, I, and III in English.
Answers must be written in the designated space on answer sheets.
Question sheets, answer sheets and a draft paper will be collected.

Do not take these sheets out of room.



Subject I

Select five of the following technical terms, and explain them using all of the words provided beneath
the term.

(1) Synthesis of adenosine triphosphate (ATP) in eukaryotic cells
<Words>
glycolysis, anoxic conditions, aerobic conditions,
cytosol, oxidative phosphorylation, mitochondria

(2) DNA double helix
<Words>
base, antiparallel, hydrogen bond, complementary, nucleotide chain, phosphodiester bond

(3) Translation initiation in eukaryotic cells
<Words>
initiation codon, initiator tRNA, translation initiation factor,
small ribosomal subunit, large ribosomal subunit, 5' cap structure of mRNA

(4) Lysosome
<Words>
autophagy, endocytosis, hydrolase, acidic, organelle, proton pump

(5) Activation protein kinase C
<Words>
inositol 1,4,5-trisphosphate, calcium ion, heterotrimeric G protein,
diacylglycerol, endoplasmic reticulum, phospholipase C

(6) p53
<Words>
cyclin-dependent kinase (CDK), transcription factor, proteasome,
DNA damage, G1 phase, p21

(7) Caspase
<Words>
apoptosis, activity, effector caspase, initiator caspase, procaspase, protease

(8) Western blot analysis
<Words>
gel, antibody, protein, electrophoresis, membrane



Subject 11

Select five of the following technical terms, and explain them using all of the words provided

beneath the term.

(1)

)

€)

(4)

©)

(6)

(7

(8)

Homeostasis
<Words>

negative feedback, body temperature, cutaneous vasodilation

Action potential
<Words>

neuron, resting potential, potassium ions

Synaptic transmission
<Words>

presynaptic terminal, calcium ions, synaptic vesicles

Glomerular filtration
<Words>

Bowman's space, protein, hydrostatic pressure

Cardiac output

stroke volume, preload, sympathetic nerves

Pulmonary ventilation
<Words>

tidal volume, inspiratory reserve volume, residual volume

Gastric acid production and secretion
<Words>
Parietal cell, Ht/K*-ATPase, gastrin

Blood-brain barrier
<Words>

endothelial cell, tight junctions, lipid-soluble substance



Subject I1T

Ql

Answer one of the following questions.

(1) Explain the differences between proton therapy and X-ray therapy from the physical or

biological point of view.

(2) Explain the principle of radiation detection using a germanium semiconductor detector.

Q2 Answer one of the following questions.

(D
)

Explain two kinds of artifacts in ultrasound imaging and a method to avoid them.

Explain the biological effects of low-dose exposure to radiation.

Q3 For each of the statements below about medical physics, mark the statement O if it is true,

(a)
(b)
(©)
(d)
(e)
6]

if it is false.

An electron beam with the energy of 12 MeV has a maximum range of 6 cm in water.
X-ray production efficiency is proportional to the atomic number of the target.

Alpha rays are high-LET radiation.

37Cs emits  « -rays.

31T accumulates mainly in the muscles of the human body.

The resonance frequency of a hydrogen nucleus placed in a 1.5 Tesla MRI magnetic field
is 128 MHz.



2026

A2

Examination : General Applications (August)  [Master's Program in Medical Sciences]

Division Standard example answers or intended questions

Subjects Master’s program in Medical science is an academic field comprised of a wide range
of areas, including basic medicine, clinical medicine, medical physics, and
translational and regulatory science. To consider the expertise of the examinees, the
examination requires them to select and answer only one of three topics (I-11I).

Subject | The test assessed basic knowledge of biochemistry and molecular biology.

Subject 11 The test assessed basic knowledge of physiology.

Subject 111 The test assessed basic knowledge of medical physics.
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FOR
THE MASTER’S PROGRAM IN MEDICAL SCIENCES,
GRADUATE SCHOOL OF COMPREHENSIVE HUMAN SCIENCES,
UNIVERSITY OF TSUKUBA

(60 min.)

Note)
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2)
3)
4

Question sheets consist of three pages (not including the cover sheet) for
Advanced Subjects 1, II, and II1.

Answer one question out of Advanced Subjects I, I, and III in English.
Answers must be written in the designated space on answer sheets.
Question sheets, answer sheets and a draft paper will be collected.

Do not take these sheets out of room.



Subject I

Select five of the following technical terms, and explain them using all of the words provided beneath
the term.

(1) Hormones that regulate blood sugar levels
<Words>
adrenaline, glycogen, glucagon, pancreas, adrenal gland

(2) Telomerase
<Words>
template, reverse transcription, chromosome, end, RNA

(3) RNA splicing
<Words>
intron, exon, nucleus, spliceosome, transcription

(4) Nuclear localization signal
<Words>
amino acid sequence, importin, nuclear pore, protein, Ran

(5) Steroid hormone
<Words>
nuclear receptor, cholesterol, cell membrane, hydrophobicity, transcription

(6) G1 checkpoint
<Words>
pause, cell cycle, Go, G1, S

(7) Synapse
<Words>
cell membrane, receptor, vesicle, neurotransmitter, presynaptic cell

(8) Gel filtration column chromatography
<Words>
macromolecule, gel, porous, molecular weight, elution



Subject 11

Select five of the following technical terms, and explain them using all of the words provided

beneath the term.

(1) Feedback control of body temperature
<Words>

core temperature, thermoregulatory center, temperature sensitivity

(2) Excitatory conduction in myelinated and unmyelinated fibers
<Words>

action potential, Ranvier ring, conduction velocity

(3) Posterior funiculus- medial lemniscus tract
<Words>

Joint receptor, spinal cord, dorsal column nuclei

(4) Movement by skeletal muscles
<Words>

agonist, congener, antagonist

(5) Double and antagonistic innervations by the autonomic nervous system
<Words>

sympathetic nerves, parasympathetic nerves, organs

(6) Sex hormone secretion
<Words>

progesterone, corpus luteum, ovarian follicle

(7) Regulation of adrenal medullary hormone secretion
<Words>

adrenaline, sympathetic preganglionic fibers, adrenal medulla

(8) Gastrin
<Words>

G cells, gastric acid secretion, pepsinogen secretion



Subject I1T

Q1 Answer one of the following questions.

(1) Explain the basic concept and significance of the Linear-Quadratic (LQ) model, which is
one of the models used to describe the biological effects of radiation.

(2) Explain the absorption edge in the interaction of X-rays with matter.

Q2 Answer one of the following questions.

(1) Explain the principle of harmonic imaging in ultrasonography and explain its clinical

significance.

(2) Explain the meaning and the difference between equivalent dose and effective dose in

radiation protection.

Q3 For each of the statements below about medical physics, mark the statement O if it is true,
X ifit is false.

(a) Neutrons are indirectly ionizing radiation.

(b) Alpha decay is accompanied by the emission of neutrinos.

(c) v -rays have a continuous energy spectrum.

(d) A semiconductor detector measures the electric charge generated by radiation.

(e) The threshold dose for radiation-induced hair loss in localized exposure is approximately
500 mGy.

(f) 2'°Po accumulates mainly in the bones of the human body.
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2026
Examination: General Applications [Master's Program in Medical Sciences]
(January-February)
Division Standard example answers or intended questions

Subjects Master’s program in Medical science is an academic field comprised of a wide range
of areas, including basic medicine, clinical medicine, medical physics, and
translational and regulatory science. To consider the expertise of the examinees, the
examination requires them to select and answer only one of three topics (I-11I).

Subject | The test assessed basic knowledge of biochemistry and molecular biology.

Subject 11 The test assessed basic knowledge of physiology.

Subject 111 The test assessed basic knowledge of medical physics.
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