THRTHELOANE - TM8H 4 A NY
= IFE AR AR Question  Sheet
EERE ( EiEAY Basic Biochemistry)
SFTHE8ATH (OK) it

AAFEE 2ITHEFETHEE L2 SV, (Answer in Japanese or English)

M1 LR ORI ~QHICE 272 &,
Q1 Answer questions (1) to (25) shown below.

(1) b MZBTDHMABNEREZRODO~DONL—2BRREW, (O 2 TT VUV @ 4L
AR @ NSV ITFUEE @ VU ) —IVER]
Choose one of the following D to @ as an essential fatty acid for humans. [(D stearic acid,
@ oleic acid, @ palmitic acid, @ linoleic acid]

Q) REROV T F N1 LTHIET S & &bz, MM v 7 Z/NEIZ/TEL TH
B EICES T 58BE KOO~ b —2ROREN, [O #% @ 1 Q@ <~ Hr
@ HEn]

Choose one of the following metals from (D to @ that functions as a signaling molecule in the
immune system and is localized in synaptic vesicles of nerve cells to be involved in learning and
memory. [D iron, @ copper, & manganese, @ zinc]

B) TIm—RFINI=ZR () fMELEZERTHD, ( NITHTIETEDLHDERD
D~@ON5H—2 0723, [O B14 @ ald @ B16 @ al,6]
Amylose is a polysaccharide in which glucose units are linked by () glycosidic bonds. Choose
one from O to @ thatfitsinthe( ).[D B14 @ «l4 @ B1,6 D «l,6]

(4) MIREEEKF DI NVRF MGG T 5y -F NV Z INVINARFT T —BOMKF & L
TIE7E6L X I 2ROO~DO0H—2FR 23, [O EX4IA Q@ X IV B6
@ EHIVE @ B4 VK]
Choose one of the following vitamins D to @ that acts as a cofactor for 7y -glutamyl

carboxylase, which is involved in the carboxylation of blood coagulation factors. [D vitamin A,
@ vitamin B6, @ vitamin E, @ vitamin K]

(5) ZNa—2oExMIE, HEEELZ L&D () B0 THD, ()Y
THEELHDERDOO~DNSH—2BUORI, (O EFrFy @ ILAFY O
TATER @ xT/—)

The reducing property of glucose is due to the () group when it forms an open ring structure.
Choose one from (D to @ that fits in the (). [D hydroxy @ carboxy @ aldehyde @
enol]

6) RATZ7FINEY 1TENLNEZZRIINKSHES D&, EVMEEZ () EA, 7V knR
— NV UVBBIOEY CEFTIEALELS, () ICETEELZLDOEZKROO~D0 5
—OBEBPREN, (D1 @20 30 4
Complete hydrolysis of 1 mole of phosphatidylserine produces () moles of fatty acid, 1 mole
each of glycerol, phosphoric acid, and serine. Choose one from (D to @ that fits in the ( ).

D1 ®2® 3@ 4]

1/4




THRTHELOANE - T8H 4 A NY
= IFE AR AR Question  Sheet
EERE ( EiEAY Basic Biochemistry)
SFTHE8ATH (OK) it

(7) MY R R BICEENRTVEDERDOD~DNE —DRR 2SN, [O 7In—
A @ alATa—)LT ATV @ TRIKRZLNRIE @ NI TI N7 Er—/L]
Choose one from (D to @ that is not included in plasma lipoproteins. [(D amylose @
cholesterol esters (3 apolipoproteins @ triacylglycerol]

B) BENOERLEBES Y H, NI T A7k — i, () ICkoT2-E/ 7
VT U u— LV ERIIRRIZIKR S5, ( ) IZETEELIHDEZROO~DNH
—OBP I, (O TI7—F @ TAHHVEARAT7H—E @ X T7—FE @ VX
Among the lipids ingested from food, triacylglycerol is hydrolyzed into 2-monoacylglycerol and
fatty acids by the pancreas (). Choose one from (D to @ that fits in the (). [D amylase
@ alkaline phosphatase (3 catalase @ lipase]

9) =T—F oDt Fax ALK ZEOMBEZ L L TEHEZ I v 2k0O~@ )
H—OBOAEE, [D EX¥IVB6@ EXIVBI2@® EXIC@ B2 D]
Choose one of the following vitamins (D to @ that acts as a coenzyme for the enzyme that
catalyzes the hydroxylation of collagen. [D vitamin B6, @ vitamin B12, 3 vitamin C, @
vitamin D]

(10) eET7 v AT TV m gl () DR DM T HEEALOME D IR LIEED D 70 % iE
Hip~TrZiETHL, () HTEHELLDERODO~DHDH— 2O I\, [O
N-TEFLIZNVAaP I @Q NTEFALAZ7 I @ Jva—2 @ H77 b
Hyaluronic acid is a free heteropolysaccharide consisting of a repeating structure of disaccharide
units composed of glucuronic acid and (). Choose one from O to @ that fits in the (). [D
N-acetylglucosamine (@) N-acetylgalactosamine (3 glucose @) galactose]

(1) X F oAb NN 7L () OFEEE 20 FRRICaEND, ()
CHTIFELLDEROO~DHH—2FVRE, (O MY T @ 268 FmT 7T
V—=bh @ FE—FT L @ AZ2uruT T —E]

Ubiquitinated intracellular proteins become substrates for () and are specifically degraded.
Choose one from D to @ that fits in the (). [D trypsin @ 268 proteasome 3 zymogen
@ metalloprotease]

(12) BUSHFFRIEICE > T THE,. B 7 e r7—8i3 () @oEsns, () 1I2Y
TIEELIHBDEZROO~DH—2 B 723, [O BLiExiEHE O wWEEERE O
KRR @ R EEER]

According to their reaction specificity, serine proteases are classified into (). Choose one from
@ to @ that fitsin the ( ). [D oxidoreductase @ transferase (3 hydrolase @ isomerase]
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(13) 77 b—=RFD-Zva—2t () BRIAMELEFHTHD, () IZHTEED
HLDOERDODO~DHH—2BOREW, (D D-v>»/—A @ D-UR—RZ @ D-7/L7
=2 @ D-#7 7 h—2A]

Lactose is a disaccharide formed by the 8 1,4 glycosidic linkage between D-glucose and ().
Choose one from D to @ that fits in the (). [D D-mannose @ D-ribose 3 D-fructose
@ D-galactose]

(14) ORI D D MIGEHE 2 > X7 B2 KOO~ b~V SV, [O BrrTZ
23 Q@ TNTI Q@ Fued ) @ FFUoRT2Y V]
Choose one of the following serum glycoproteins involved in iron transport. [ ceruloplasmin
@ albumin @ globulin @ transferrin]

(15) & MCBWTHAT I/ BTRVLDZROO~@D —DFEPR S, [O 1Y uA
vy @ 'V @ ATA= @D T2 T T =]
Which of the following is not an essential amino acid for humans? Choose one from @ to @.
[@ isoleucine, @ serine, (3 methionine, @) phenylalanine]

(16) ZA 7 4 —"— - N—=F Ty MZLY | it (1/v)O8F 1% 0.14 (min/nmol), A

(1/[SHDEIT1E-0.83 mM ) ThH o7, ZORISIZEITD Vmx i () THD, ()
IHTHEEILDERODOD~D0H —2RV 72X\, [D 7.14 nmol/min @ 7.14
min/nmol B 1.20 min/nmol @ 1.20 nmol/min ]
The Lineweaver-Burk plot showed that the intercept of the vertical axis (1 / v) was 0.14 (min /
nmol) and the intercept of the horizontal axis (1 /[S]) was -0.83 (mM!). The Vmax for this reaction
is (). Choose one from (D to @ thatfitsinthe( ). [@ 7.14 nmol/min @ 7.14 min/nmol
@ 1.20 min/nmol @ 1.20 nmol/min ]

(17) 16)DISZEIT D Kn DfEIX () THD, () IZHTEELIHDOEZERDOO~DN D
—OEN IV, [O 7.4mM! @ 7.14mM @ 1.20mM @ 1.20 mM™! ]
The Km value for the reaction in (16) is (). Choose one from (D to @ that fits in the ().
(D 7.14mM! @ 7.14mM @ 1.20mM @ 1.20 mM! ]

(18) D-Zv=a—2 & D-vr/ —AOBRBMEARTEREL L TR OEY R DT END, K
DO~@6—2FEW S, (O =t~— Q@ T /~v— @ =FrFA~—]
Which of the following terms best describes the relationship between D-glucose and D-mannose?
Choose one from D to @. [D epimer, @ anomer, (3 enantiomer]

(19 D-VAR—=R L L-UR—2AOREBREZRTFEL L TROEY RO END, ROO~
@b —2F0VOZ2E, [O =b~— Q@ 7 /~v— @ =FrFF~v—]
Which of the following best describes the relationship between D-ribose and L-ribose? Choose
one from O to @. [ epimer, @ anomer, @ enantiomer]
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(20) AR/ DR E 2 HUNEICIE > T — Wb + WIOERT 2EF— 2 — 2 N HE2ROD
~@DH—2BBORIWV, (O T7F @ 34T @ FRV @ XA =]
Choose from (D to @ the motor protein that transports organelles along microtubules from the
- end to the + end. [D actin, @ myosin, @ kinesin, @ dynein]

Q7 NEMET X VB EROO~@DNH—2R& 723, (O vy @ NV @ 77
= @ 7]
Choose a ketogenic amino acid from the following O to @. [ leucine, @ valine, @
alanine, @ glycine]

(22) HHE SO K DNA S TFRHY ., TOTOEHERIL26% TH5H LT %5, 20 DNA
FTHDGOEFFEREROO~DNL—2 B2 X\, [D 22.6% @ 27.4% @ 38.7%
@ 45.2%]
Suppose there is a double-stranded DNA molecule of a certain length, and its T content is 22.6%.
Choose the G content in this DNA molecule from @O to @. [D 22.6%, @ 27.4%, © 38.7%,
@ 45.2%

(23) N-BUESH OIS 27 2 /a2 ROO~@0 b —2@U 2 s, (O hrA=r Q@ &
VY @ TANRIX @ 7173 V]
Choose one of the following amino acids D to @ to which N-glycosylated amino acids are
attached. [D threonine, @ serine, (3) asparagine, @) glutamine]

(24) HHFEANZ USRI ATz & & AEAZR LOK LN EHMEOREVWT A T ¢

—N— e N—=7 oy FRGLNRTE, ZOBEMRIAFAR LOEME 1/ v Ty
F. 1/[S]EDFR U-1/Km TR#E L7, 20 L XHEROMBERAIL () TH5H, ()
IZETEHELLDERODO~DHH—2RU 72 WV, [ODIEAHEE © BHaHE @ &~
BALE @ JEHAHE]
When an inhibitor is added to a reaction system, a Lineweaver-Burk plot with a steeper slope is
obtained compared to the case when no inhibitor is added. This line does not intersect with the
line without the inhibitor on the 1/v axis, but intersects with the line at the same -1/Km on the
1/[S] axis. In this case, the inhibition type of the inhibitor is (). Choose the one that fits ()
from O to @. [ mixed inhibition @ competitive inhibition (3 uncompetitive inhibition
@ noncompetitive inhibition]

(25) -V J VUBRDIRFEERKEHNC/R D - TEL L EDEIITEL ZLENTE LN RDD
~@P B R S DE — DO IV, () U /2 —/LEE 18:2(D*1Y) [D 18:2(D%%) @
18:3 (D%*12) @ 18:3 (D*!%1%) @ 20:4 (D>¥!114)]

How can the carbon skeleton of « -linolenic acid be written according to the following example?
Choose one appropriate answer from (D to @. (Example) Linoleic acid 18:2 (D%!?) [D 18:2
(D6,9) @ 18:3 (D6,9,12) @ 18:3 (D9,12,15) @ 20:4 (D5,8,11,14)]
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