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Development of a support tool for understanding of metabolic pathway

in biochemistry

Seiji SHIBASAKI

Abstract

In the learning of biochemistry, a metabolic pathway is regarded as complicated and
difficult by many university students. Compared with other subjects related in life
science such as anatomy, physiology or pharmacology, biochemistry is dealing with
more invisible molecules and energy which are difficult to visualize. Taking into account
this situation, it thought be important that visualizing biochemical reaction caused by
invisible molecules and energy in addition to a lecture using conventional textbook. To
help students feel familiar with biochemical reaction, metabolic pathways have been
transplanted to a game called as Sugoroku which is very familiar among Japanese

people.
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iRkt o — 2 OBidr, RBESUE (Glycosylation pathway) ## 2 T, ZV—7FT—FWD
WCEVE VRBRICEEL-a<id, RO~ AT L HRAE 2D, 7TEFVCoAZRTY
I UERIEICAY, 22 TISATPHES T L, Eblca~vzBEHmEnIcEL, T—
WIEIIRAZE TH AHK HLLOTH Y, 4 aun TEOHPHZTNEZOHRE L. I8l
a—ZADOWAE. 1 AKA E B < 23D, f BILS (S -oxidation) % 3 )& IAl>
7oth. TEFNVCoAZRKET, 7T VRNEKICA S, DOV —VIZfEHI— AL L TH
%o

24 § A5 DERR

HAL A2 BB L T 2 BlRAEE RIS, REORINILI07 IV — b & EHOF] %
TholeDb, 4077y — L2 FERSEe ZMFIXIOATHY, 4 NI 5AE 1Y
V=T, L7 Q7 NV—T) $TAHLF =LK TER, 5 TEBANEICHET 2 M
M A Z AT o 720

3. BREEE

3.1 FRERFE. ATPA—RIZOWT

17— AP ER B O T EZ D 212, 4004 7 — 2 (B, IRE I — A% 4% 2 )
DERZRELZCDI BETRTTELZDIFZE V=T (40%). 375 —21FT6 7L —
7 (30%). 27 —AFT6 7 NV—7 (30%) ThHotzo FMMETIZT7 7 V=7 (3BN)
TV, 17 =2 9 TRT LTWizds, AEBD207V—7Tidlcs 07 v—7F
PO DOEMFICIE L OB EE L2720, ke LTHESY — 2 BICHETE 2oz
LEZOND, FEEREPMICHBICERT 5720123, v R— MROBKBEERZT A
YN EFEAOBICOX I ARERETLLENRD L LEINDL, T2, EBEATPORIZ



TR O HF S IE Y — v 11
17 =270 HE 32— ATI64ATPTH ), JRE 2 — A TIXIT6ATPTH - 720 HEM L
72108ATPH DA — R, 1 ¥ — 2 FEHT A I3 H e TE s Thr e E L 5N 5,
3.2 §ALICHKT B EERIEEM

T ITHLIBML 724 TOFA 2 W GAAT o 7B REHA L, 5 BERFIC X 2 % IHH 4
. HHECREE 2M2» 5455, KRERKRDP S, BRAELAZYES S —LIISMTE,
PR EOFERF 72 FE CEILNEV D o 72 LG L TW A Z b o7z (F£ 1),

F1 HMEEISET 2%

EREH 5 4 3 2 1
D)2 L= 29 26 31 4 0
N—LOEEL I (SEELV <1 ) 4 15 47 12 12
ITFVPALDORE 12 26 47 5 0
DFCFECE e R o T 2 7 43 28 10

RK1IZBWT, 7Y VI L THEMWZEHEIAE > z—F, BHGRO 1 BH [
FBHLZHRRVWEZA ] IZ2owTiE, B2 K& LEHPERY (BN "Tx b
BLIEL (5AN) e, SEHMLEM SNz, B VTR, F—2hiIcWE%
WLoDVERTEL L), SN L7-A4» 5BAY A4 ABREBICIER LA RWEE
AbNAb, BT, V=IVOHFOFHMAE LIV LT->TEILWY (TA) &) BERYED
Dy V= SEELWEWHFHli (K1) dFEETHE., TNFETHERMEZ D LICFAQ
REMG L7 LT V= EHICHERATT S0 EOMEMLULETHLEEZ HNS,

H Rtk 2 B H o TEAE ] 1213, ATPAE IO W C O BEDMEAE S N7 B OHtiAH b |
LD A A=V Rl Y -V E LTOREAZRITIENTELEIZONS (£
2)e —HT, [EIHZRLLFHRE o7z THNZ DO Loz % &R 7 5
LHY, A a0/, a2 TIEAFIEPLTLE ) WHEEAVRIZ S Lz,
ZDL)RMEEN I F—2HBRT OV — VORMELE, BEHBRTVAS Vb
WX B EMAISDRIRETH L EBbND, 720 XV E L DEEPHTIEDA A=
AT H72DIE. T=VTEHIERIPENE RS VWE S, IkEF oo~ XA HTWHE
LEFAH;VNT B EDON—VOBEAD, RHIE~DOFEH 2 RT ETHHRTIE LWL
ES RV (W



12 Z W B W

JEAR N
R#CTHRLT 5 ATP OB HEfR T X /-
HEWFITHEE L0 ATP 272 < SAERRT 5 Z & NBRfRC& 72
JEZETZ T TIIEN D O TR ERHRIC 2 o T2
KO L BRI otz
~AH (WER) & RDBBHeholz
BRI R T

NI N |IDD|[wWw ||

SE 3

1) Griffin, RD. (1986) The Biology Coloring Book, HarperPerenninal, 49-56.

2) T (1988) 70 AT — KXV EHWIGHIL T O%E i, ALF e EEH,
80, 308-309.

3) @R, WO (2014) [AK] OBEE2ZIET LT TAL Y —200%. HA
FHABE PR, 38, 581-582.



