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DERDNLROBEZANR I,
SAREE : 8.3x10° Pa-L/(mol-K) HIEEE © —273 °C
TARH ROER : 6.0x10% /mol

1] kox® (1) & (1) 252, BM1ASM7 KBRS,

(1) ) AFAMTFNF—LBTFRMAEND 2DOIRIIF—IF, KT LETOD
BAEICREDS2HDTHY, TORZIIELODEFTRIZoTWS, 202 LT, K
FESLOHEREIIBNT, #HEBKHEETSETZIIEMTIIREIVEFITEST
RizdZLEERBLTVWD, BEFARFETFHEIIEMITIZBRIOREL L TERR
HENHD, ZOBMEENRALNTEZ, TO1DIR-I X TOEKBRIEENH
%,

R—U 2T, ACREFAES LOES (A—A) OEEIXRINF—EEFBES L
DiEE (B—B) OHEIRINF—OFHITHNT, BR2FEFALBOMOKEE (A
—B) DEAIRLFE-—nDbRkENZ LG owE i), 22T, DxyidE
FXEREFYDOHBIRIVF—ZRLTND (xx1),

D pp "%(DAA_}_DBB) > 0 (kE2) - - -

ZORKOBHELT, R—U 2/ ) BFALBIKERA LS, HAET
HOBOICL > TRAICEEAEL, H2EATIA MANEEDLIIRD, 2
DABETINF—NKEBRBLDTHEEER . TIT, RTNEAETHE
BlEO s 2 WARMEE LT x TEL, 2 DORFOBRISHEEDOZ O E
=t | 28] Dy = L0 gt Doy BT B ELT, RIS iciB LIz, 72
L, KEERTH2,

lpa—xs | = kx/Dw-_qu+D%) SR = o

(¥ZE 1) D RELBREESBEIRNF—2RTY, ZITREBECEEIRNF—LT 5.
(*7E2) Dap&DpgDHREEZ L HNEMMFHE EHZRNFET 24, ZITIHEMESE ERXERW -,
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A 1

TR aDT I M RNF—REFRETER THA A IR EEOR

TEHS ETEERERETH DD, KBEBRTTBNWTEEDRBNETZEKST
B A TR EORESITDOVWTIRA A LRIV F—DEZTN S HRT S

(D

@

ZEETERN., ROVEQITEZATRI N,

BEOSRE (BEE) 2WKERTTETERELTHBA A2 ICRAD T H5HE

PZEERBO [ 7 | &wd, ZH | 7 | CHTEE5ENE 6 XFTE
ERANCIRN

() TRENRNELBOMEORSIIFEEEMEME U TERBNICEKRT I LNTE,
ZOIZ L, Na, KTH®RTZ2ELI >K>NaDEERD, ZOIRBIEA A
AEZRNF—NEHEINDBA T ICRODPTVIEE LR > TN,
ZOHEAEEZDDIT, Li& KZHELT, KBERPIIBWTRBEANE
FEETHAF TR RE (TR TR TS FIVE—RLAH DRE
XELBELZWV, AZOERHIZRHLT Q1% Q:OEEFETKRD 5720124
BEbDEONS5G@XDITRNTEAT, MEMOBSZOTHARI W, 125,
THEAD aq lIRBFEDOKEERL, (LFEROD EIZ aq 2 DT 72D DIIKITERL T
WoZEERT,

Li (B) + aq — Litaq + e~ AH = @ kI
K (&) + ag — Kfaqg + e~ AH = @, (kI

@ LR BLUKE) D1 F AR F—

@ L&) BLUKEK) OBETEF S

@ Li (@) BIOK (&) orlET> &IV E—

@ Li(@E) BLUOKE) 0RELFIVE—

® Lt (R) BEXUKH(K) DKL F ) E— (x1x3)

® LiCl (E) BLUKCI (H) DBERLT & IVE—

(#7E3) [EREBOAA > I mol KFITHEEDL YN E—ELEKMIFIIE—-E0WD,
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Bl



M2 RiljzAWEBea0Rs Br OBKREE 2R, /NGE 2 2MEHALT,
INEE 1 LETEERE W, 72721, H-H, Br-Br, H-Br D#E& TR F—DEZ
FNTH 436kI/mol, 188kJ/mol, 364kI/mol &L, FEE k= 1.0x10"! (kJ/mol) 2 &
T2, £k, KERERFOBRBEEEZ 22 75,

HETHNL, ROBEZHWZRI N,

V2=141 V3=173 V5=224 V7=265 +J11=332 13 =361 17 =4.12

M3 HEEAEZEDHTFLZETFAADCBVWTHETFOBREEEZRET ST, &
SERHEEEZDEEBICEETIETNELLORFIIFAINTVEINEE R
%, BR2FEFES LOHXARETE, HEETHIEKIBEEORZNWHFO
FZEEIHAINTVEDHDEL, £z, AUTLROEFES LOXEHE DS
BUEHEAETH 2D 3BT EHZRIINTTENETNORTIREIVRS. TDX
S51ZLT, FC1 A HOREFVHRET 5RNBEFOREREGH &R THE
L, TOEZBIEET D, HlE U TRERILKE H0: DBFEETIIRT., FEf
EORTFVRMEETH S,

(#1)

H Yo} O 'H

+1 -1 -1 +1

KIZRT aMmb c DIRBREFOBICEZZNZTNHIEEZ DT TEEREI N, 72
B, BREEEEIRODEPDETS, KEH:22 KEC:26 BEO:34

CHs-CH2-OH CHs-CHO
a b c

B4 THEREDIIOVWTROXEZHRHA, (HEQIIEARIN,

EEOBEORE ST, BEEFBTE— AL FOREENERERS. HL LKA
EIDIEBR+g (C) LAENM—g (C) BHLEHLTHNTEETZ2HDEER
BEFENY, ZOEHEZr m) ET25EBKMMBFE—A> by (Cm) X
u=qr TRIND,

Bl



FHFAEBONSRDDTFABOELXIRMBFE—A > bOEREN 1 (C'm) T
HoldsT b, iz, RFALEFBRET IHZCL0ORDOLT, 7 TFABEF
CHsE S r (m) THHEZAF I HEEZ2D< o TWEERELEEEDEBL N
FE—A b (Cm) 1T, EFEBTFOEBREEEZTNTN ¢ (-1.60x107°C),
+qo (+1.60x10°°C) ELTRAZHWTEHETE 5.,

Ho = qor

/1w RAFABIZEEND A A AN OEEEZELTHY, =&,

W/ e = 030 DEE, A FUEEHIX0%THEEND,

(1) HCIDOEBEBZKBMEFE—A> MZHEIET S E3.70x107° C-m ThHhoz. F,
HCl B FIZHWVWT, KEBERFLERERTORMOKEEREIFEU Th 20 mEN
EEXAFT URAETHEIDNTNDERELZLEDOBIRBFE— A2 b
(C'm) ZEIETHE 2.03x107%® C'm THolz. HCl B FIEEND 1A %
HEHIITB TH 20, BHRF 2 TTOREEZSRI N,

) BIIETE—AZPMIEHERDS. BERDLBEERTD1IDTH S, &
FHRICEIBBFE—A L MEREDH Y, RIEDHROEBEIFBTFE—AME
SLAIBIHLH W, R TEELLTERELRDSDTFDIS, 3 RTHTOH
2105, TORpFREEZRI W,
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(I) —iZ, FEBKROBBEEIIRARITRT LS IBEERFOEIEE (mol/L)
CHEHEE K) BT, chET 7 2 RRy JOEAIENS,
= cRT I 8%&E (Pa] c:WEKNTOEIEE (mol/L)
R: ZfEEE (PaL/mol'K) ) T:#xHEE (K)

KEEDIEERE THOIERILEMA DS ]
431.00 LH1Z82.0 mg I TW A KB B A D
%, KOAZBBSEDELBETHT-EH
5.0 cm?*DE—R K OUFED—FITKE
# B Z100 mLA$, b5 —FITHIK100 mLZ
ANT(EI-D , LES<KEBLEZ. WED

B BENE SRRl L 2RERL fati 7k AEAE B
T, RHEZE EADOBEOREOE S DE) Z2H B 1-1 1-2

ELETS, 540emTHo7= (K1-2), EBRITKKIEL00x10°Pa, HEiR27°COH &
TV, UFENIBOMKLKBEROBEIZBRIZZLVWDDET S, £k, UFE
S DAKDEFEIIDRLS, BETESDHOEL, KEKREMAKDOEEIINTNS1.00
g/em’® 2T 5, BrEBICIIE DEAIE ENZ,

15 JKBEBBIZOWT()EQIREAZRI N,

1) KOBBZXOFRENDSAOKEKRBDEIBEZ x (mol/L) &L, Zh
2RkDBED, 77 bbby 7OEACETSE, KoRiE TR XDz
CHEERWEREEE AN, RillzZRE R0, 2EL, AR
BIEFHAXPICH 2BERLIVEEDOAEL, FEE—PLAENIEET S, K
H1(098.0 Pa/emid, /KIFHEB EHMIKDEEZl emiZ L > THELUBES (Pa/em) T
HD,

98.0 Pa/cmx5.40 cm

= x (mol/L) x x 8.3 x 103 Pa- L/(mol - K)x 273+27)K + - - [iii

(2) ()DxZERDZEZ A, 24X10*mo/LTH o7z, BELEMADHTFEREZFE
U, TOEMEEEDEF2MTEEZRI N,
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6 KIFHCIE, KIFHKB DI0EDEE, §72b52.4X107° mol/LiZ725 & 5 HHL
BYMAZERLUIZKBERTH D, MI-1EFREOUFEEICEBE 2B T TKEKC
ERIKZI00mLE DANEH &, HONTERZLE (M2-1), ZOEE, AT
HEINTNHI0MLTH D, KREEZELWENDORKTHEAZINTWE, LIZS
SHET 2 EKBRCAUDEEN EF L, MAKROKREN TR L CTREENE -,
Kz, HI-1EFUEREBTREOEREZ L CTURBECERLEERIC, H5Y
BEOY IV ZKBERCHANCOAEALZEZ A (K2-2), BRSKEL THH
HEFECRN o/, BALZET NI OWER (mol) 23R, ZOKEEED)
BT TEERE W, HEL, SAEBEESAEE L THAB I, SEOKADE
BIIEHTESHDET D, £/, 7)1/:1“‘/%@7\1/7”:&%%ﬁmﬁmmm%w8:
T3,
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M7 WEELO cm?OE—R KT OUFE EWERES.0 cm?DE—72 KT DUFE D)
BEZERLT, E550UFEIRDFEEZRE T T/KER B 100 mL &#7k100
mLE AN THI-IOX I REBEMASIL T S5, KOBENALNRLI RS
ETHREL TREEZZAELZ, ZOERBRIIDVWTROD)EQIITEAIRS VY,

(1) BEECSKREEORERIIDVWTERATHD, TIT, ¥BEZBTTKAKB
100 mL & #i7K100mLZE AN UEE OWEEZs (cm?), WEL TKOBENAS
NizlzotE2DREZEZL (em) LT, sErDBEBRERTAEEDZN, &=
2L, KEKRBI0mLFITHEMFEL TWEERILEMADYEEZ (mol), K[UKTE
%R (Pa-L/(mol'K)], IREZT (K], HAZlcmll X > THUBENZp (Pa/em]
ET B &, nRT<10p 13— THU, EREBRLTEL, nRTx10%p =k £T 5,
Wi 2h % 23 R D2 & ZE CHTIEEDsERIFE BL
{WEsErkZEAWEXFREZEZRI N, HLETHNL, BEXFORECHNDE
ADEEHRNIRZ N,

Q) WHEEEREZEICDVWTRRZROXDSE, BYLbOE 1DRBAT, FE
WOBRBBEZOTHEAZ I,

@ WriEfE1.0 cm? D UFE L BEHES.0 cm®D UFE T, BEHES.0 m® O UTEE
D REZRDIREZ N,

@ WIEREL.0 ci® D UFE & W FES.0 cm® D UFEE T, WiE#EL oD UTE
DI ANRE ZRDIKZ W,

® WEEL.0 cm®*DUFE EBHMES.0 cm*DUFETH, WHEIDKE S ITE
7R,

- 10 -
B1



ROXE (1) 75 (V) %A, B1A5M 12 KELRE,

(1) ZEREFIAIRESNZBODEDT 100 BERKRODPASNTWS, RUE
FREELDETOA A VEAFAUTRITET 5. tRkE HDIEFRITENT, HEOI L
7R NE CHEDOFNCES KL D IC L THAZRZEAHER S WS . B DHODEDIT
HOWMER, BREBOETFPAANEESTTETED, TORRBEDOEFOA
FORMEL TOYEDEEZET OIEAREMNE L TEIMmo)BHNSEND,

M1 JtE, Emo)REIETHIROEROFNSELWVNHDETNTEY, HE
WMo BZ2OTHALI N,

(@) TXRTDOILEDITRTOLERFNMNEDOETIX, HITETF, BTFBIOFHEF
BENTND,

(b) BEOHHMRF TR, TRRIETFENENT SIEFRITLA TS,
(c) BESN 12 KV B/NEWILROHIT, @BITRTRVWILENEFET 5.

(d) BETE, BER R ORFERF2CHEEIC12gHDEE, ZOHZEEN
512C OEEELUNVEROEROZ EZ Imol EEZEL TS,

() B2 AMT 1 HNS 17T KRICBTZDLETE, EFESNKERDIEIERT
FEIENT D,

() MLEFEEBEZDDREEFAF>THS 0>, F, Na', MgZ#B LT AP TI,
FRFHFESVPRESRDIEAT ORESWINEL 125,

- 11 -
Bl



(I

$D T 2 TEHE Fex(C204)3 + 6H20 HJt

EDAFHIU TR BAVTL & Hlu

KIZEN U -BRICEREZB LR, 20

FfE2RD L CRITTERES®2, 1k
o CABKA SRR 17, 1O

£

CEROERERYE, Z0Eh 5 R A
X1

210 0MBH L. 20O, ANSZ
BLRBRORENER I N, TDH, A ZKENWL THRIERZEIS, BERO
B > TWEeHSRBEA, EROEMAR > TWiad > 3B ERERD,
BEMKIIKoZVDEELIRONz. ZOEFBOERPE > TN HITET
FEEAOWEIL, ¥—2TN T —EXiENS, KIIFREEDOLENTH S,

R 2

3

] 4

TR a)DOAFT Y Z Rk (D) BAH Y U LOMFERZE, BT, B, AU
U LIS ENRBEIZ TN D KD ITEERI N,

AFHIToRSEBAFT BT, 1420V IZH ST Y = REML
TOHRDRRBRFIX, HOIELAEOEROMEBICEEL TWD, TDIELHEIK
DEMEEZR IV,

A OHNNLS =0 HH T, BIEETLRKIGNEI > TS, ZOKRIT,
1) BILENZTR2OBLEEDOEL, BLUQ) BrahztxrOBR{tEOZE L
B, FNEFNTOEEXHFOHNIRE > TEE/L I,

[ﬂ]CD%%NWﬁEU%Eﬁ?@ﬁ%@@ﬁﬁ@%%@%%ﬁ:H—»&

F—TNWTN—IINFH 7 R (L) B A >, Fe3 1 F 2 BLUKSF
DANSBRINTNDELT, ¥—2TIN TN —IZEENDBRIEEADH2 &+3
DA F OO, TihhbbBELE2 D814 08K  BIbE+3 Okt 4>
o =[x]:[y] D [x] & [y] CAZBBNIWEDOEEE, TNTNOM
BERICEZRS N,

- 19 -
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(II) ROER1NSER 6 TNTNOERETREERESTLER, 3
ELESEDORIEDEBRITET 2R TH 5.

EE 1 ffegk (I THERERZMADS &, [EXNREL.
EB2 HEHERT MU ULKRRICHRRERZNASE, [BY BFHEELZ.

EE 3 HLTY DD LKBRISKEBACAIV S D LAEMATMET % &, RIEE
DODHBHER Z BNFRAELZ, TR 2 1 FTBS2HREOY N ARBREZTE
WCEBI®E,

EE 4 BT EDULEKITENL, MNERIOEMEEZS MU U LAZIA TN
TBHE, ERVFEELR.

EE S TOTUKBRICATVEIVILAV D LKBEEMATEL 2FRAIE
R, GHEXEREIEHAY ZBLEEZA, WTHNOBEESDBEKRDOEER
ERERL .

EEB6 T X LG Y 2METEET 200~350° CTRIHI® D &, WM EKIE
KL7=,

M6 (1) #&2 2 EBR3BRUVQG) B4 TREI oTALFRIEDAF > 2EFR
WEZRIERZ, TNTNHEERMODASQITEERI N,

7 ZEBI1 B2 ERI3IPBIVERITRELEN KX Q SAEY, B) &
KZBIV@) BREZRITTHETIOIEDBE L HEZ, ZHZTHRD (A)
m5 (C) OHFNG 1 DT DR, ZORBEZ2TNTNHEEROMNS@DITEER
X,

(A) KEEH (B) THE#H (C) LHEH

- 13 -
B1



B8 (1) BBS5T, G YZREBELAEZLEICTEZARIBDOA F 2 2EERWELERG
AeEEL I,

(0) EBr 6 ORIET, BIAFE LTI S WEWEOSFREE /2300,

- 14 -
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(V) JKEE{E/NU 7 2 Ba(OH): D BIRIKIEHII M RN 2R T DI L, KB
< 2% s Mg(OH)2 DEIFVKISIR DM EMIIT V. ZHUZEIR, KB VR
LDKNDERREDE N0 TH B, KL 733 ADEE Mg(OH)  (B)D7kic
28 B ERTEIR() TEE NS,

K
Mg(OH), (E) + aq <= Mg?**aq + 20H aq 1

COBRMIEEDOEERZ K T 5L, BREM K, IIRXNQTEREND. B,
[(MENIZDOYWEDEIVRBEZERT.

Ky, =K [Mg(OH), (ED]= 7 ()

25 CTDKBELS TR0 L DVEMRER Ko 13X 2.0x107 molP/L? &9 %,
9 RQ)DZEM CABRE, M BLUNOHIZANTES LI,

R 10 25 °COKELY VR AEFIAKBKRPIBTI TVWAI TR TLLFA D
EIVEE (mol/L) ZHNEF2H TRD, TOBEEZMEMIEEZLI N, KE
5, V2 =14, V5 =22, VY2 =13, V5 = 1.7 ZHWERE,

11 25°CTDKDAF HE Kw % 1.0x10°¥ mol¥/L? & LT, 25 °COKEEIY TR
U LEIFIKIRIRD pH Z2/MNERMT LML TRD, TOREZHREMEES/S
VW, HERBlogy 1.7 =0.23, logip2 =0.30, log2.2=0.34, log;q2.9=0.46 &
AniaEn,

12 KBTI RS U LEAKERE T2 ICBRREOEEROKRIEY TR
LDEBTEIZHDEEMN DD, ZOREMIIINERERNSHREZ M
ZATWE, BEYHOBKRES D pHN25°CTI0IRDKIICHELLLE,
WIRIZIET TWAR TR T LA F D DEIVEE (mol/L) 1IN BIiZiR3h. B
EF2HITRD, TOREZBERIEZRIN,

- 15 -
B1



ROM 15505 IEARE N, MERDRERERTOER (%) 2R 5N
WO, () Wb oTESREN, 2B, BEREE L%, FERKRTE
kT B ST REARIIR A LA,

()

0]
H I *
\ ___C/C—CHZ—c|:|-|—CH3
- \H OH

M1 BELAMOMEIC DT, (1)) 5E)EALE N,

(1) CsHuz DFEILKFBOEEREEROF T, HFEICI S5 ANEDHIHRD
BEHEVWEEKII SN, TORMBKOBERZEERI W,

Q) THA—NDREBEDHFEEZFHEDR/IKBIZHATHADE NDOIXS TR
EQXIBHMEERNDZ-0M. TOMEERAZETELEYZENESE
7REN,

B) A&, TFL, TEFLOHTEOATZTERREZREILLT, BRAD
BRIZTIMREL, RVKXDRIBRBDIEEEND, (LEWOEHEHEEETZI N,

4 TH, TFVY, TEFLOORTER VI BEA T LAKBERIZMAT
HRREMHEARNWDIIEND, (LEMDOEBEHEEESRI N,

- 16 -
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B2 ROEEY (A) W5 (B) OHFT, TOFRELNSG)DENZINIIHTITES
LEMERY, BEROKYTIEFEZOTHARI N, B, ThThOLMHE
IZBNWTHEZIT 1L DEEES 2,

(A) CHsCH=CHCH20H  (B) CHsCH2CH2CHO ~ (C) CH3CH2COCHS
(D) CH2=CHCH(OH)CH3s  (E) CH2=CHOCH2CHs

(1) BENFML T 7oz s52%,

() TVERBIVKELT MU D LAKERE KNS E2 EHARBNEL S,
(@) FNERBRFEFHF-O>TNVWD,

4) 7V TREMATRD S ERBILBNTE S,

5) A= b ARBENELET D,

13 ROEBRDORIETERT DILEW AL EOBERZEZAI N,

(1) AZ 2 ERBRDOERDOEGYIRARZRNT 2 LEBES T THHEEY
ANEEND.

Q) TEFLUIHMEOFEETTKEZMMNESES LAY B RELNS.

3) MEL-ERRIZTSY /—)VEMA 130~140 °CIZNET 5 & 0 FRIOKRIGIZ
X 0LEY C NESNSDN, RUREZE 160~170 °CTITD &9 FARDRIGIZ &L
L&Y D NE5NB,

4 BREBRFETTI/ULY VEHEBRZRIESED L, AESCTLEBBREIIAN
SNHILEMENERT 5.

- 17 -
B1



M4 ROXEEFH, 22 NG CASBDEYREDD S WNIMEE
YMHEEERIN,

BORIRALKEE R EHNBFIENSERINDE /IR OB (—lHIVR>
) RCOOH iZ EIFIEN, EWERTIE R I H b&END. ZOHT
REBDZ DD E , ARNHDE LS, ZOJEED %
PO RBOFTROBVEEEZFIORX [ D | Tho, 20 [ D |1
HIVE B TH BN THIC BENEET 57208 2RT. MiEZ/ V&
Vo EaESER [ B oRITATINOREMTH S, MIgICKBRLF U
LEMATMET S LK ENEy 7> EFURY Vitks, Ty s idkic
BLDIZW ETHBHRIKFEEKITELORT N ETHBA
F 2 4-COONa*ih 5721, KHITIZ, REENMUITLTEEDZ LK
EREL IO REF &5,

- 18 -
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BI5 ROXEZEZHHS (DNS@AITEARIN,

KRR, KE, BRROADSBRINDIEHRILEY X 2/KELT MU D LKEREM
BL-EZH, TBEITMKSEIET LT 3 BEOEYNERLEZ. 20 3 EED
{LEMEESDKRBEILT N DAKBRIISITFINI—FNEMATEIRVEY, K
BlEI—TIIVBIZHEEL/z, T—FTIVEIDSMbEWm A NEoN/z. KBTI
WERBETCIBILREEZTHAREZRAL, RIPIFINI—FIVEMATISKROE
, KBIEZ—FIIVEBIZHELZ., COT—FIVBIIZIE 3 BEOLEHDONT
NhEENTVWRN -, KBTITHERBRZMATREEL, DoFNVI—FIVZMAT
F<EBOEBEABIEI—FIIVEBIICHB Lz, T—FTIIVEBIOL-FI)ILE2HEREIE
TR &, LEBEOLEYORAYNES Nz, ZORBYIIBREBEZMESLLTASY
J=IVERBEE S ELEY B, C DIREMNEEHENZ. {LEYWB, CDREWE
PIFINIT—FIVZENL, KRBT MU TLAKBEREMATESIROEEKEN &
I—FNWVEBNIZHEE L. T—FTIVBNMSEY B &SN, KENITEEZNA
TEMEET 5 ETREY CBELNZ.

L&Y A, B, CIZDNWTENTNGETVETOD (@) NS () DRERDE SN2,

@ L&Y A I TR CoH120 DRV —BEKT, ARESEFNITAL
RISUKZEZFREL, £ ARI-RRIVLARKIEERLZ,
b ft&® B 1X, 5 F3 CioH1002 DR —EBHEKTH D, B 2RER KN
XRDLEAFRRRET 1 EBEETHT70EAEM D RN EENE,
() {b&# C 3Rk (I KEKR E DRIETRAICERAL, C Z/KEILF MU D
LTHAKRDBLUI=OBEB TEREICT 2 &) FIVBNE SN,
() LEW A OEEXZZEERIV, FEREEFAL 258 ICEITEFRREFIC

* FI &7 E 0,
) {LEYB, D DBERZEEZERI N, AFRRETNH HILEMITIITFRER
FIZ* EIZ T E N,

(3) LB COBERZZFERI N,
@ ke XoBERXzEELRIV., FEREETVLD DGR AFRERT
W EIZ AT,

- 19 -
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D7 EE (2025 FE) HILKRF

AOAM (REiZEiR) IH

e TRE 0
<EBREE3I>

Sf6HE11HA2H

s e A B RO R—=TH

2 EE 2B 11 R—3

13 : 00~15: 00

(120 43)

Bl
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1] "OXBEEHES, UTOM (1) ~ (8) CEXL.

QBEENENDONSAR WY DNA ZHALEGWIFAIERNHS. 20D
DNA OBEEMNKEMITTHILEZEHNLE LT, ofEBEETOEIKE
EBZ2AWVWT, TROERZfToR. B7ZL, ZTOEBRTHW? DNA %
BATDHHIOTIAI R DNA D RKEIT 2930bp (HEXR) THD. &
B, TOTS5SAIRZ2HBEEEE EcoRIE XholTHW L7221, THRIE
(QOHEEXNERINDLNS52WDNA ZE AL .

@ 3&£A01470Fa—7 ABCEHELRE.

©® TNENOXAI/0Fa—T, XA7BEXYy bEANT, ¥
Kk, HEREREHRE DROBDEEEMALD, SOBENEL
L7ZDLTHBKRFBATDCEBENKELEMLRBWVWEKR), THRE (a)
EPEALZTHRE () O XTI RO DNABRKZIEZIZ AN,

® ADRAI7OFa—TIRRHERZE EcoRIVFK Z, B 1T H R B
R Xhollg#KZ, CITIIHIREBRERK (HIIREBER EcoRIAK & HIRBER
XholBRDIEBIR) Z ANTz,

@ INnNL5ORAIZOFa—TDr5AZELT, KEEE,

® ®HELAEIAZ7OF a2 —T%37CT3090BHEERL A~

® RIE®ODNABRICEWBRBKRZEZEMAT, L<EHXZ.

@ o 3 ARKOYAr70Fa—ThoRWAFTORBEY I 7 ODEXRY b
TR, BRUBEBOTY HO—AFT IO A DE (T x)) [Td -
SVDEFEALEZ. (R4 70O0Fa—T ARL—210EIZ, BIEL—
C2DEIZ, CRV—230BIIANE., £k, BEHKODONMN S T
W5 DNAZY—H—&ELTHOBIZIANT,)

® CZOBREHEBOTYHO—ZAFIVIZ 100V T30 EBEBEL 2.

@ CZOHR, ROM1OXSITRo7%=,

B1



e |
29005 |

2000->

1000> I
7o0-> | IR I
I

300->

X 1

(1) L ORBRBERENS TEHB@EBEEIENDN S 2V DNA O fl (B B
ZHE (HIBEBEER EcoRIE HIBER Xl TUMTHZIEDTEDIMNEE
FTNETHNOHEROKREINDONEDHD) Z FLDOHlOLIICRE. 2
B, DNAWMIFZHARAALZITLD T I XA I RITIX EcoRI, KU Xhol T U)W
TE2HERINIZTNZEN LI LIAZIVDHDET 5,

#il

EcoRI EcoR1 EcoRI Xhol Xhol

|200bp l 400bp I 400bp I 500bp l

@R2) TREBODOTITIAIREFTEDEIS>ARDBODN, 217UATRRE.

M(3) THEBCOOHBEBREARB L OMBEORTTEDOLIDIREBAZLEZL T
Wah, 2 TURATRER.

Bl



M) THRHEGDOEBERKBEEBE T HOo—-—AFINIKEEZMA S &, DNA
BRERBREHL TV O, DNAZERIHIWEOEEEZLAETAT, 217
DN TRE,

B (5) THEEE)DHIEBESE EcoRIIZ DNA O ¥ EE 5| GAATTC O &4 2 )
TH2. 2R ENLEROBEEREFNEZZET. (E0X>culank
MONEEIITEL I E, HITROTWBHIHEEEREFIOXL»DBELL I &)

Bl(6) #9 420 FEERNNSR 2 KBED DNA 2 THEE()D KB B R EcoRl
TYWT 5L, BERPNICEMAAOFTYHEN 2. NEEUTE L%
MERAAL TEHRTE Z L.

M@7) BEhrODA A EBEFZROBL, TOEETIAIREANVTK
BEICHROVDAEETH, KBREREBKEEZFO RIS AV EEET S
EWXTERNY, FOHAEZ 2TFURNTRER.

B(8) &) LAREERMETHEICEETFEHBET S CRISPR-Casd & 11 5
U RETHDNALO Aok, COFETENLSKBEDORET 2B
AT 200, FPROBHZEZTNTHWT, 4fTURNTREE.
(E#)] BET., XZVLTF R, Cas9 ¥ /NI HE, 51 K RNA,
DNA

B1



ROXELZHES, LTOM (1) ~ (8) K&EX &,

FHEABEIEBTFORKRKIZIEGTOOMBAIANE 22D, HEZRER
SREBEBETFOMBEDLEZLI LT HREDLSDZILENTES, LML, #EY
ODHELOTTZHENECIIERR, 2SO TFREZB I ARSI NS
<72%. BEZHERIZHEONERZ LT 2 CRAMNEN, ZHEEER TR
EERIICEIAFRZEZHNHL, MRZTH (MOBGKEZEETS) 2T L
BMPBETHD. BRZREEZHS LS AICRIFELRBRDORHSHN, TO5H
D—DICHRANEHELD D, )T AHROHEHIIBWTEHIERA DY > )N Y
BOMEMUILRNAUMDEY ONIVBORMPN KT 5L, THEORENEHR TIE
EOoOTCLEWY, ETDIENTEARWN, '

B(l) H2WEPOHLOBICEITIMNUEBRT AE 2, RUOEHROBRIZET

HZRMVEBEFBEObE—HOMHARBRECEEL TWS, —HORMAK
TIHEEZTAEBWEBEL, FICARI2BREETEIEGT aE b WEBEL T
W3, EBETH AABB OfEl{k & aabb OEAEZZE T 2 &, Fi(HEE 1 )
ODEBEFRIZTNRNT AaBb TR ok, ZOEEAENEBTZEZHERT I2EICT
BME () OHBMADVEL, ZTOMHBMAMIZ 125% Tho7z. ZOHEAE, F
(TR AaBb) MLE2XRETHE, F, (BEFE2R) 0oFHBOHEL
XEDKDWTRBM, 2L, BRTFE AABB,AaBb R E 2 DHEKDE
BB IX[AB], AAbbD, Aabb 72 E13 [Ab]& L T, [AB]: [Ab]: [aB]: [ab]D ¥ T
i,

Q2 2T AROHEDOERZRRT O2BRTBEWT, BRAMGEITHD
DOELRTHZ 1S &L, RKRZEBRILZFHOEBELCTRE $283&£7 5%, Z
DIEMERRTOELRKZEZRERT 2REZEL 7=,

(1) FORDOBETHOLZELE.,

(i) FORADOEGFHOLEZR R,

L, TOFAHOEYTIEMOERFERKOEBEFITRALbON
EENsBEIETHLAN,



B@3) THRE b)) OBACBERTITEHZRTRERREAEL TIEERE (LD
HBELTFEOHM) NHWT 5 RNA 20T 5BR2ENEMRNAE S
TERWhSEZEZALNTWS, BEERMEORENILEE->TLED O,
2 T AN TR E.

@) HTHEVOWMARBROBEZ TROEBDEZEINTHWT, 6 fTHUN
TiLH.
(B8] Kz, Ko>#RE, BRo>5, KOS M, MR,
RREMd, FR#ER, BEs R, B, Mk, ZoR

S BEIREAEHMEIROBETRARSIRZ 2 DR E.

6 21 FROEYNTIEIRALZEET S LI THYEIEFELRS
T2 ERHMETINTNVNS, CNIIEADKREFRRICHEYAKITRSEN
ERBLTVWBZEERLTWVWS, COHBEZHALTHRTESEE2
SENTWVWLHDIRMM, 17 TRE.

(7)) A XFTXTFTOBEBEFFIEIRALITENTRE (FR#R) »5EE
L7zEZ20ARETS, —FH, RE (BB »2»oB8BGLENIERTIE
AEERRBCIREZENTNVNS., BEEF FIXIDNAOTOE—F —HEN A
F it (DNA OBEREICAFINE[-CH:)RMMENBET L&) b &tk
STHBANMMH NS, LAL, HEEBAORRME TR, ZOHEEMN
HOIBERICEODTHAFIIE (AFNENENSZE) SNH5OTERETF
FXAEHEkEkIND., 2020, THEEORALITBWVWTIE, BEHICHKRT S
BETHRERNICREA TS, 4, BEEBTFTREMNOBENGE, AF
NWERERINECTFRIACHFREBNERINDS., AF NP EFEIN
Ll BBETREAMME I N2OE2EN, TOLLA% 2 TUANTER.

BB —DDIENEETHIHEMEPZ, —DOHUZVOKEKEK O TElo 72
EZPOHERER, “BHUICZIOBIERZEL2TI IR LMEZEE2T S
BEOBTRERDZZENAENTWS, —BHICEESOED P:0 LA
BL<s50n, HALEBIZ2FTUATREYE.



ROXEEFHEH, LLTOM (1) ~ (7) C&¥x &,

KIZEMIZE D TAARBYWETHD, KBRLIZEYIEESTWVWITARN,
KIS TFENNDNIVWED, REAREBIKDNEETS2HEAICE, #RALE
MRACEEOREZZAALT, KERMSEEREANEKSPTFZBE I E
BEMNTESL, INEBBEEWVWS, LML, ofBEEIIBERAKNEDEE % F

DUCEE_EEROT, BELZTRESEHREKEOKOBE ZIDT LD
EL7RW, ZNRHBLDDS5T, BIYORMIR, oD MIEZ E 3R E
ERUSDTHLEOKEZEHECHET I LENTED. Z<OREEFEE, Z0LD
R OMBBEICIEIOZEOKZGERCERTLZI NI ERNDHDEERTZ,
FITHHBEER, FOROMBURIIZLBIIEEIT DI NIJEHRN,
DENIVBETHHEEZ, TROERIZIT -z,

@ BErDIFCNIJEHOEGRE®RZED mRNA 230 KBHKZ, 77V
AVAAIIOINEMHE AIREAL =,
® M BICIImRNA Z2EFEhWwWKkiskz, OLFRAUCEBZEAL .
® WHEHME CIRENOIY O NNZVEOBEGERZHD mRNA 25 0 KEBEK
2, OERULEBZEAL &,
@ O~Qn#EEEZLEZIGMEEZ, BERTEER (T7VAYATIIND
ARBEOBRBEICIZEZELWEK) OF T 2KEBANE.,
® Fo%, WRHMREZANLZREZ, I3BR2O0XEKRKTED .
HERIDO R
SIREME ARXKEDKNAD, BAoRBRICHREL .
SRR BIZAKWN A TEABERLED, BMAELENS 2,
DRREMIE CIXIZEAEBELRNS &,

B1



FO0%, TROERIZIT- =,
TI7UAVAHTZIORBHET, o782 NMETH 2KBEHEZEE

ToHEAAKE (D) (HgCl) =, HALKE () TXBKEBEDMHEZ R
THLEMEMZERAT, KO THREBRT O2HEEZHRANT,

1 ZHERIOHERE

FUNTHEHD
Ko+ D
mRNA OSI M | FHALASE () {EtZ%HE M
ERT 5HEE
~NDEA
72 L 7L 2L (7)
2L H0 7z L (1)
7z L HO H 0 ()
» 0 7L 7n L (1)
H0 H0 2L %)
HO HO H 0 (#1)

(1) THMG@QOHMBEBEREOWMERZBEKEOT T LHRAEORSNED X
SRHMMLTnErONL LI TEANIZET,

M2 bEhrOBREKEOESTBENERELZE, THE O O FOERITH W
T, KOBERENZRETLSITINVECAHIEXTOBEZ 3 TUANTRERYE.

M (3) i) FTEHELCOODICNIVEBEOLHEZZYE.
(i) MREETEZATCEZZHHEL TWLY O NIJBEOLKZ
TR,

M4 MNEOELERMETE BEMOZ I I-ABEN NG LEMBRNLD
HBEWEDANDET, FIVI—XE2/NMNBLEEMBIZRVAATWS, &
DEIBLLKATHORAATWVWDZ O, 3fTUANTREE.

-10 -
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Ml (5) EBRITYCNIJEHNKEZEERTEBITDIYONIETHAZ &
HHAITE., BERITRHRERIOERZ2XFITH T —INEENZ. 10
(7)) ~ (f1) OFTAKOFOEEITHIHEENEHENVWDLDZ 2 DEN,

B (6) HEBRICEBRIT, ¥NIJVEHWNKE2EETBERTHY O NIET
HBHZERHERTEREZ, LML, PTT7UAVATIINORBMEBICTIIEER
KEBMETBEBRT DY NIENELEL, FONRNIJBEHREEDODY NI E
EEBALEZRCTERVWOTRANAE WD HHHEINHZ., FRIICHL T,
HOEBREITWV, FONIJEHRNKEGRTBRIZY O NRNIBETHSZ
EEHENILE, EOLIRERELEEEZSNS D, TEHOEAZ
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A manager sits behind a table and decides he’s going to fire a woman because he
doesn’t like her skin. If he fires her because her skin is Brown, we call that racism and
there is legél recourse. If he fires her because her skin is female, we call that sexism and
there is legal recourse. If he fires her because her skin is pockmarked and he finds her
unattractive, well, we don’t talk about that much and, in most places in America, there is

no legal recourse.

This is puzzling. We live in a society that abhors discrimination on the basis of many

traits. And yet (Done of the major forms of discrimination is lookism, prejudice against
the unattractive. And this gets almost no attention and sparks little outrage. @Why?

Lookism starts, like every form of bigotry, with prejudice and stereotypes.

A Studies show that most people consider an “attractive” face to have clean, symmetrical
features. We find it easier to recognize and categorize these prototypical faces than we do
irregular and “unattractive” ones. So we find it easier — from a brain processing
perspective — to look at attractive people.

@ Attractive people thus start off with a slight physical advantage. But then people project
all sorts of widely unrelated stereotypes onto them. In survey after survey, beautiful
people are described as trustworthy, competent, friendly, likable and intelligent, while
ugly people get the opposite labels. This is a version of the halo effect.

Not all the time, but often, the attractive get the first-class treatment. Research suggests
they are more likely to be offered job interviews, more likely to be hired when interviewed
and more likely to be promoted than less attractive individuals. They are more likely to

receive loans and more likely to receive lower interest rates on those loans.

The discriminatory effects of lookism are pervasive. Attractive economists are more
likely to study at high-ranked graduate programs and their papers are cited more often
than papers from their less attractive peers. One study found that when unattractive
criminals committed a moderate misdemeanor, their fines were about four times as large
as those of attractive criminals.

. Daniel Hamermesh, a leading scholar in this field, observed that an American worker

who is among the bottom one-seventh in looks earns about 10 to 15 percent less a year

than one in the top third. An unattractive person misses out on nearly a quarter-million
-4- ‘
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dollars in earnings over a lifetime.

The overall effect of these biases is vast. One 2004 study found that more people report
being discriminated against because of their looks than because of their ethnicity.

In a study published in the cufrent issue of the Amencan Journal of Sociology, Ellis P.
Monk Jr.,, Michael H. Esposito and Hedwig Lee report that the earnings gap between
people perceived as attractive and unattractive rivals or exceeds the earnings gap between
white and Black adults. They find the attractiveness curve is especially punishing for
Black women. Those who meet the socially dominant criteria for beauty see an earnings
boost; those don't earn, on average, 63 cents for every dollar earned by those who do.

Why are we so blasé about this kind of discrimination? Maybe people think lookism is
baked into human nature and there’s not much they can do about it. Maybe it’s because
there’s no National Association of Ugly People lobbying for change. The economist Tyler
Cowen notices that it’s often the educated coastal class that most strictly enforces norms
about thinness and dress. Maybe we don’t like policing the bigotry we’re most guilty of?

My general answer is that it’s very hard to buck @the core values of your culture,
even when you know it’s the right thing to do.

Over the past few decades, social media, the meritocracy and celebrity culture have
fused to form a modern culture that is almost pagan in its values. Thatv is, it placeé
tremendous emphasis on competitive display, personal achievement and the idea that
physical beauty is an external sign of moral beauty and overall worth.

Pagan culture holds up a certain ideal hero — those who are genetically endowed in
the realms of athleticism, intelligence and beauty. This culture looks at obesity as a moral
weakness and a sign that you’re in a lower social class.

Our pagan culture places great emphasis on the sports arena, the university and the
social media screen, where beauty, strength and 1.Q. can be most impressively displayed.

This ethos underlies many athletic shoe and gym advertisements, which hold up heroes
in whom physical endowments and moral goodness are one. It’s the paganism of the
C.E.O. who likes to be flanked by a team of hot staffers. (“I must be a winner because
I’m surrounded by the beautiful.”) It’s the fashion magazine in which articles about social
justice are interspersed with photo spreads of the impossibly beautiful. (“We believe in
social equality, as long as you’re gorgeous.”) It’s the lookist one-upmanship of TikTok.
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'®A society that celebrates beauty this obsessively is going to be a social context in which L=V VAT 4

the less beautiful will be slighted. The only sblgtion is to shift the norms and practices. | 7
One positive example comes, oddly, from an American lingerie brand, which replaced its | obsessively : #¥#hiZ
fashion models with seven women of more diverse body types. When the American
lingerie brand is on the cutting edge of the fight against lookism, the rest of us have some
catching up to do. |

Hi8E : New York Times: June 25, 2021 (—¥#3%) (Reprinted from "Why Is It OK
to Be Mean to the Ugly?" byDavid Brooks. From The New York Times. © 2021 The
NewYork Times Company. All rights reserved. Used under license.)
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Professional sportsmen are recognized for the stress and strain that they put their bodies
through and it is widely accepted that they will encounter physical injury at some point.
There is a societal view that sport is about winning and competing, and the focus is
predominantly about individual or team performance. Male athletes can be viewed as
superhuman and the impact of their emotional wellbeing is frequently overlooked.

Mental health in elite sport is receiving more publicity due to an increase in male athletes
sharing their personal experiences. The fields of sports psychoiogy and sports psychiatry
are rapidly developing areas aimed at understanding, diagnosing, treating and rehabilitating
athletes. Sport psychology focuses upon the use of mental skills training within the sporting
domain and sports psychiatry aims to optimize the health of athletes, improve athletic
performance, as well as managing psychiatric symptoms or disorders of athletes.

- A professional sports career can include in excess of 640 stressors that may induce
common mental disorders. (DEven if mental ill health was evident prior to involvement in
sport, it may become amplified when athletes are faced with the stressors that are associated
with elite sports. Within elite sport, athletes face an extreme load of physical training and
psychological stress. There is a need to consider competition-induced stress either prior,
during or immediately after competition, and include factors of an athlete’s sporting life
including training, rehabilitation, team meetings and contract negotiations. Professional
sportsmen are not immune from stress. They are vulnerable to profession specific stressors
as well as life events similar to the general population. The stress players experience does
not end when their playing career does, it follows them into retirement.

Anxiety in athletes can be both facilitative and debilitative. Elite athletes can view
symptoms of anxiety as performance enliimcing. In some sports competition, anxiety is
considered as normal, although athletes who experience excessive levels of competition
anxiety can experience negative consequences such as 1mpa|red performance. Competition
anxiety can be linked to self-confidence and athlete’s self-confidence levels can fluctuate
closer to the event and depending upon the level of competition.

Another factor that can significantly imi)act upon an athlete’s mental health is
overtraining, or @the overtraining_syndrome (OTS). This is where the human body
attempts to cope with physiological and other stressors including physical training, sleep
loss, exposure to environmental stresses (e.g., exposin‘e to heat, high humidity, cold, high
alﬁtude), occupational pressures, change of residence and interpersonal difficulties. OTS

can be difficult to distinguish from depression as some of the symptoms such as fatigue, |

insomnia, appetite change, weight loss, lack of motivation and concentration difficulties
overlap with each other. OTS can occur when an athlete undergoes a rigorous training
schedule and has an insufficient recovery period caused through other sources of non-
training stress. : ' :
The extreme of OTS is burnout, which has been reported in approximately 10% of elite
-11-
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athletes. When an athlete is over trained, their motivation remains, although when athletes
suffer from burnout, they typically experience chronic fatigue, poor sleep patterns, episodes
of depression and helplesshess. It is therefore not surprising that their performance is
negatively affected.

It is clear from the literature that elite male athletes do experience a range of common

mental disorders and stressors that are either created @externally or internally. However,
it appears that athletes prefer to discuss their issues or talk publicly after their elite career
has ended. This is supported by the large number of sporting autobiographies released each
year. A factor behind this __@  to discuss issues during their playing career could be
related to the stigma around mental health. ®Several factors are highlighted as a barrier
to help seeking in athletes. The prevalence of common mental disorders in elite sport is
mmmmpnwdbuﬁmwofﬂgma'Hmmisavhwtmnamhwsvmodomwkhdpﬁn
psychological problems may be seen as weak by other athletes and coaches; however, it is
important to highlight that it is okay for men to talk about problems and feelings—it should
not be seen as a sign of weakness, rather it is a strength. ,
Stigma could be seen as a strategy to protect one’s survival in the team, as well as to cast
out individuals who threatened the team’s success. Athletes are used to being in the
spotlight and may have ‘situational narcissism’ which can make it difficult for them to seek
or accept assistance. They also suggest that athletes may not easily discuss their emotions
as they have been taught to work through pain. ‘

There is starting to be a shift in help-seeking attitudes within elite sport. Rugby League
in conjunction with National Health Service (NHS) professionals created State of Mind
Sport (SOMS). For example, Cricket have put an emphasis upon player welfare as have
Rugby League in particular. Male athletes cannot be mentally tough all of the time but if
they are supported and encouraged to seek help and share their experiences, this will
significantly improve their mental fitness and give them a greater sense of emotional
wellbeing. '

Higk : A Sports Med Open. 2018. (—#E%E)
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Mark ‘Carden has been running the Rescarcher to Reader conference on scholarly
communication since 2016. When the pandemic hi;c, the conference went online, like ﬁlany
other large meetings. Now that the events industry is picking up again, organizers such as
Carden are contemplating what lessons from the 2020 and 2021 lockdowns should carry
over to their post-pandemic conferences. Hybrid conferences — a mixture of online and
in-person — seem to be the new standard, but they can present steep challenges for
organizers. Hybrid conferences are harder to set up and run, in Carden’s experience, than
those that are fully online or fully in-person. “Online is OK and in-person is OK, because
you can curate the conference so that everyone has the same experience, but with hybrid
it’s difficult to create that equality and it’s hard to have communication across the
boundary,” he says. “But I also think hybrid is essential for the future.”

For one thing, hybrid conferences are accessible to many more people. “Over the last two
years, data from conferences has shown a sharp increase in the diversity of attendees for
online meetings,” says Elizabeth Tasker, an astrophysicist at the Japan Aerospace
Exploration Agency in Chofu. Tasker helped to organize IR2022, a conference on the future
of ground-based infrared observatories, which was entirely online. “Removing the need to
travel (Dplummets the cost of attendance, makes the meeting far more accessible for those
with disabilities or illness, and typically makes it easier to balance caring or other local
commitments,” she says. Closed-caption technology, which displays a text version of the
spoken part of a presentation, helps to make talks and question-and-answer sessions more
accessible to participants with hearing loss. Virtual meetings also have lower carbon
footprints because they reduce attendees’ air travel. It's important to consider time
differences, reme;nbering that the online audience could be dotted across the globe. Tasker
recommends scheduling some sessions at the beginning of the day and some towards the
end of the day, to include attendees both east and west of the host country. Doing so also
allows the in-person audience a chance to get out and explore the host city, she says.
Carden, although reluctant to take on the extra work, is keenly aware of all these benefits.
“The idea of saying ‘let’s go back to normal’ seems retrograde and unfair, so now I'm stuck
with doing hybrid because it’s the right thing to do, but it costs twice as much. We actually
lost money in the 2022 conference,” he says. Balancing the budget fora hybrid‘ conference
— while ensuring that neither online nor in-person participants feel short-changed — can
feel overwhelming. But there are a few things that organizers can do to make their lives

easier and increase their chances of success.

The term hybrid conference can mean different things. People frequently think it amounts
to nothing more than putting recordings of in-person talks online. But that’s an outdated
approach, says Vanessa Moss, an astronomer at the Commonwealth Scientific and

-14 -
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Industrial Research Organization, Australia’s national science agency, based in Canberra.
Moss leads a collaboration called the Future of Meetings, which has been publishing
resources on improved virtual interaction in online and hybrid meetings. “The @fly-on-
the-wall idea is too often people’s iinpression of hybrid, but a good hybrid conference gives
both audiences equal agency to ask questions and follow the content and interact with each
other,” she says. “You have to put digital first. That means when you’re designing hybrid

conferences you don’t think of it as an in-person event with some online attached to it.”

Regardless of how you define hybrid for your conference, it’s important that you do so |

before you start planning, and that you communicate your definition clearly before
attendees purchase tickets. That will help you to manage expectations; it will also reduce

the chances of disappointment.

With all this in mind, ticket fees deserve serious consideration. If access to content and
participation is genuinely equal for in-person and online attendees, it might be appropriate

to charge the same amount for both types of ticket, says Carden. Some will disagree,

however, and will expect online tickets to be cheaper or even free. “My position is that |

we’re offering the same value and it’s costing the same or even a bit more to do hybrid, so
the price should be the same,” he says. “But quite a lot of attendees said their conference
‘budgets had been cut recently, and their bosses said it’s not worth the cost for an online
ticket.” Finding a way to assuage these concerns, perhaps with a thorough explanation of
all that’s on offer for online attendees, could prove helpful. By contrast, if the online and
in-person experiences differ — as with the event thatl Glass helped to organize — then
online tickets should probably be cheaper. “We charged differently for online versus in
person,” she says. “It was US$575 for in-person and $375 for online.” It’s a delicate
“ balancing act, because charging less for online tickets can have a knock-on effect for in-
person participation. That’s the view of Lauren Sheppard, project manager of life sciences
at Terrapinn — an events company. “You’ll find that you need to increase your registrations
sixfold for a hybrid conference, to get the same critical mass of people showing up in

person.” It’s important, therefore, to think carefully about your pricing strategy.

Both Glass and Carden say hybrid solutions can rack up quite a cost. This is particularly
the case when events are hosted in large conference centres, which often restrict what
equipment is allowed on site and who can operate it. These centres might even insist that
contracts be given to a select nﬁmber of approved suppliers, which decreases competition
for a lower price. “I initially thought it would be cheap,” says Glass. “But you’re quite
limited in terms of what you can rent from whom.”

There are ways to keep costs down; as Glass suggests, the venue is an important
consideration here. “If you’re doing it on a university or a non-profit’s campus, then that’s
-15 -
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a totally different thing. Campus resources mean it can be done on a shoestring,” she says.
“But you need to go into this with realistic expectations. Hybrid isn’t easy with large
conferences in corporate event spaces, and I don’t think scientists know how much AV
services can cost.” Groups such as the Future of Meetings are also on hand to offer guidance
on how to reduce the cost of going hybrid. This includes online resources and reports, but
the organization also offers tailored advice to those who ask for it; on occasion, it has even
helped with the technical and practical side of things.

Hi 8l : Nature 2022 (—#ZX %) (Used with permission of Springer Nature, from Nature,
"The right mix: making a hybrid conference work for all", byBenjamin Plackett, Vol.607,
2022; permission conveyed through Copyright Clearance Center, Inc. )
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(A) To observe secretly without being noticed

(B) To say what you want to say clearly

(C) Not to use care about your clothes if you’re not being watched
(D) To fly to the conference site
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(7) Organizing events that can be attended in-person or online is controversial
(1) Organizing a hybrid conference takes extra time and can be a burden
(7) The right mix: making a hybrid conference work for all
(=) Considering dominating act in making a hybrid conference

(%) Sharp increase in the diversity of attendees for online meetings
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PLUFOFESCIE 2024 4F 6 H 12 Nature @ NEWS AND VIEW (Z48#; <417 Al produces gibberish when trained
on too much Al-generated data] & INIZFFETHDH, ZORL A HA THMIZEZ 2RIV,

Generative Al models are now widely accessible, enabling everyone to create their own
machine-made something. But these models can collapse if their training data sets contain
too much Al-generated content.

As generative artificial intelligence (Al) models — from Open AI’s ChatGPT to Meta’s
Llama and beyond — become more available, the amount of Al-generated content on the
Internet is swelling. Al-generated blogs, images and other content are now commonplace.
And although the effects of an Al-generated Internet on humans remain to be seen, in a
paper in Nature, Shumailov et al. report that the proliferation of Al-generated content
online could be devastating to the models themselves.

Conventional generative Al models learn to create realistic content by extracting
statistical patterns from large swathes of Internet data — terabytes of articles, chat forums,
blog posts and images. But what happens to the models if those chat forums and blog
posts are Al-generated, as is increasingly the case? Shumailov et al. showed that large
language models (LLMSs) ‘collapse’ when trained on their own generated content: after
several cycles of outputting content and then being trained on it, the models produce
nonsense.

This model collapse occurs because (Dtraining models on their own generated content

causes them to ‘forget’ the less-common elements of their original training data set (Fig.
1). Imagine a generative-Al model tasked with generating images of dogs. The Al model
will gravitate towards recreating the breeds of dog most common in its training data, so
might over-represent the golden retriever compared with the petit basset griffon vendéen,
given the relative prevalence of the two breeds. If subsequent models are trained on an
Al-generated data set that over-represents golden retrievers, the problem is compounded.
With enough cycles of over-represented golden retrievers, the model will forget that
obscure dog breeds such as petit basset griffon vendéens exist and generate pictures of
just golden retrievers. Eventually, the model will collapse, rendering it unable to generate
meaningful content.

Although a world overpopulated with golden retrievers doesn’t sound too bad, consider
how this problem generalizes to the text-generation models examined by Shumailov and
colleagues. When Al-generated content is included in data sets that are used to train
models, these models learn to generate well-known concepts, phrases and tones more
readily than they do less-common ideas and ways of writing. This is the problem at the
heart of model collapse.

Among other things, model collapse poses challenges for fairness in generative AL
Collapsed models overlook less-common elements from their training data, and so fail to
reflect the complexity and nuance of the world. This presents a risk that minority groups
or viewpoints will be less represented, or potentially erased. As the authors recognize,
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concepts or phrases that seldom feature in LLM training data are often the ones that are
most relevant to marginalized groups. Ensuring that LLMs can model them is essential to
obtaining fair predictions — which will become more important as generative Al models
become more prevalent in everyday life.

So how can this problem be mitigated? Shumailov et al. discuss the possibility of using
watermarks — invisible but easily detectable signals that are embedded in generated
content — to enable easy identification and removal of Al-generated content from
training data sets. Many generative-Al watermarks have been proposed and are used by
commercial model providers such as Meta, Google and OpenAl.

Unfortunately, (@ watermarks are not a panacea. Researchers have found that

watermarks can be easily removed from Al-generated images. Sharing watermark
information also requires considerable coordination between Al companies, which might
not be practical or commercially viable. Such coordination efforts suffer from a sort of
prisoner’s dilemma: if company A withholds information about its watermarks, its
generated content could be used to train company B’s model, resulting in B’s failure and
A’s success. Other model providers could also simply choose not to watermark the output
of their models.

Although Shumailov et al. studied model collapse in text-generation models, future
work should investigate this phenomenon in other generative models, including
multimodal models (which can produce images, text and audio) such as GPT-4o.
Furthermore, the authors did not consider what happens when models are trained on data
generated by other models, rather, they focused on the results of a model trained on its
own output. Given that the Internet is populated by data produced by many models, the
multi-model scenario is more realistic — albeit more complicated. Whether a model
collapses when trained on other models’ output remains to be seen. If so, the next
challenge will be to determine the mechanism through which the collapse occurs.

As Shumailov et al. note, one key implication of model collapse is that there is a (3

‘first-mover’ advantage in building generative-Al models. The companies that sourced

training data from the pre-Al Internet might have models that better represent the real
world. It will be interesting to see how this plays out, as more companies race to make
their mark in the generative-Al space — and, in doing so, populate the Internet with

increasing amounts of Al-produced content.

i : Nature NEWS AND VIEWS: By Emily Wenger, 2024.  (—#B2%%)
(Used with permission of Springer Nature, from Nature, "Al produces gibberish
whentrained on too much Al-generated data", by Emily Wenger, Vol.631, 2024;

permission conveyed through Copyright Clearance Center, Inc.)
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Figure 1: Training an artificial
intelligence (AI) model on its own
output.

a, An Al model will generate an
image of a dog by learning from sets
of real images, in which common dog
breeds, such as golden retrievers, are
over-represented, and rarer breeds,
such as French bulldogs, Dalmatians,
Pembroke Welsh corgis and petit
basset griffon vendéens, are under-
represented. b, The output of the
model will therefore be more likely to
resemble a golden retriever than a
rarer breed. ¢, If the model is then
trained on its own generated output,
it might forget the more obscure dog
breeds. Shumailov et al. found that
this is a general principle in the large-
language-model setting; after several
cycles of training the models on their
own generated data, Al models
eventually generate nonsensical

outputs (d).
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Chronic kidney disease affects 8—16% of the population worldwide and often goes | Chronic kidney disease :
underappreciated until it progresses to end stage kidney disease (ESKD). ESKD patients | 18 & igispi
with refractory symptoms require lifelong kidney replacement, either dialysis or | underappreciated : 1t L
transplantation. Dialysis extends life but dialysis patients have worse outcomes, poorer | < FFEAlf S 1720
quality of life, and increased costs as compared to transplantation. dialysis : BHTEIE
Transplantation provides a potentially curative therapy but demand for donor organs far | transplantation : FHl
exceeds current levels of donation. One approach to alleviating this organ shortage is | xenotransplantation : &
xenotransplantation of porcine kidneys. Porcine kidneys are similar in size, shape, and | FEf 4l
function to human kidneys, are ethically acceptable and have been used for decades in | porcine : KD
preclinical non-human-primate (NHP) models of kidney xenotransplantation.
This month, the first living person to receive a kidney from a pig died, just under two

months after his transplant — (Dsooner than his doctors had expected. But the timing is in

keeping with that of the first people to receive pig hearts, both of whom died around two
months after their transplants.

The relatively short survival time for all three recipients demonstrates that these
pioneering cross-species transplants “have not had as great success as would have been
predicted from the primate studies”, says Robert Montgomery, a transplant surgeon at New | primates : S2&%H
York University in New York City.

But the three procedures offered hope to desperately ill people who had run out of | desperately : HJiE 72
options. And researchers say that they have learnt valuable lessons from the first pig-organ
transplants into humans, on topics ranging from the types of medication that recipients need | recipient : FHE % 52 1F
to the amount of testing that pig organs must undergo. “This is not an insolvable problem,” | % 85
Montgomery says. “I’m encouraged that we’re as far along as we are.”

Nature spoke to xenotransplant surgeons about what they’ve learnt so far, and how they | Nature : &Gt
see the field moving forwards. The use of organs from other species in humans, called | Nature DF2HE O &
xenotransplantation, has long been a dream of surgeons because of the chronic shortage of
suitable human organs. Researchers have homed in on pigs as a donor species, in part
because their organs’ size and anatomy resemble those of humans. Data from non-human
primates that have received pig organs are promising: a study published in 2023 reported
that five monkeys each survived for more than one year after receiving transplanted pig
kidneys.

The first xenotransplant into a living person was in 2022, when 57-year-old David
Bennett received a pig heart and survived for 60 days after the procedure. A second man,
Lawrence Faucette, received a pig heart in 2023 and survived for 40 days. Muhammad
Mohiuddin, a surgeon at the University of Maryland School of Medicine in Baltimore who
was on the care team for both pig-heart transplants, cites @several possible explanations

-8-




for Benett’s death. In the weeks before he died, Bennett had an infection, so physicians

gave him an immune-boosting therapy made up of pooled antibodies from thousands of
donors. Scientists later found that some of the antibodies had reacted to the pig organ,
meaning that the treatment could have exacerbated Bennett’s condition. Since then,
Mohiuddin has worked with local blood banks to develop ways to screen for reactive
antibodies.

Another possible explanation for Bennett’s limited survival is a latent infection of the
transplanted heart with a pathogen called porcine cytomegalovirus, which might have been
activated and then harmed the heart. The virus was found in the organ after Bennett’s death
but was missed by tests before the transplant, signalling that more sensitive tests must be
used to screen organs, Mohiuddin says.

All the xenotransplants into living people have received ‘@compassionate use’ approval

from the US Food and Drug Administration (FDA), granted in rare cases in which a
person’s life is at risk and there are no other treatments available. People treated on such
grounds tend to be much sicker than the average person on the transplant waiting list,
making it difficult to work out whether an unfavourable outcome is the result of the
procedure itself, Mohiuddin says. That’s why some researchers have been pushing for

the FDA to begin (@ clinical trials of the procedure, which would allow for

systematic evaluation of its performance.

It’s possible, for example, that poor underlying health contributed to the death of
Richard Slayman, the first living recipient of a pig kidney. Tatsuo Kawai, one of the
surgeons who conducted the transplant at Massachusetts General Hospital in Boston, tells
Nature that Slayman’s kidney was functioning well the day before his death and that he
died for reasons unrelated to his transplant. In the year before the procedure, Slayman had
developed heart failure.

Researchers are also experimenting with what can be done before the transplant to best
prevent organ rejection. One technique is genetically modifying the donor pigs, but the
number of genetic edits necessary to stave off rejection is far from settled, Mongomery
says.

There is still much more to be learnt, he says. In a forthcoming study and in one
published today in Nature Medicine, Montgomery and his colleagues analysed tissue
samples from two people who had been declared legally dead before receiving a pig heart
and found that at the cellular level, rejection of xenotransplanted organs looks “very
different” from that of organs transplanted from a human donor, Montgomery says. He
adds that these findings could help researchers to anticipate rejection and develop

tailored immunosuppressant regimens for future surgery.

H B © Nat Commun (2023).(—##h% %), (Firl D.J., Lassiter, G., Hirose, T. et al. Clinical and molecular
correlation defines activity of physiological pathways in life sustaining kidney xenotransplantation. Nat
Commun 14, 3022 (2023). https://doi.org/10.1038/s41467-023-38465-x)

Nature (2024) (—i#BckZ) (Used with permission of Springer Nature, from Nature, "First pig

kidney transplant in aperson: what it means for thefuture", by Smriti Mallapaty et al, 2024;
permission conveyed through Copyright Clearance Center, Inc.)
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The world is facing a critical waste disaster resulting from the rapid increase of waste
generation and the inability to cope with it in a sustainable manner endangering the
environment, climate, and human health. Estimates show that future global municipal waste
generation is expected to increase between 20% (sustainability pathway) and 68% (fossil-
fueled pathway) by 2050 depending on the assumed socio-economic pathway. The
composition of waste is becoming increasingly complex and if waste treatment were to
stagnate at current levels the negative consequences could be exacerbated further
Currently, 64% of global municipal solid waste (MSW) generated is mismanaged, 29% of
which is open burned, 18% ends up in dumpsites and the rest are scattered. Scattered waste
is dynamic, meaning that depending on its physical characteristics and certain climate and
geographical conditions, it can be mobilized, damaging terrestrial and aquatic ecosystems.
Land-based waste has been identified as the main source of marine litter (of which 80% is
plastic waste). Although initiatives to stop plastics from entering the oceans exist, without
appropriate waste management systems it is impossible to stop leakage of waste into our

ecosystems.

Current debates on marine litter focus mainly on plastic waste (macro- and microplastics)
due to its toxicity to aquatic life and negative effects on human health. Global efforts to
combat plastic pollution include the amendments to the Basel Convention in 2019 with the
aim to monitor transboundary movements of plastic waste and morerecently the Resolution
to End plastic pollution by the United Nations Environment Assembly in 2022. As of 2018,
127 countries have adopted some form of legislation to regulate plastic bags and single-use
plastic items. Furthermore, scientific research on marine litter at a global and regional levels
concentrates mainly on plastic rather than on the underlying problematic related to waste
management. Global estimates suggest that in 2010, 275 Mt (million tons) of plastic waste
was generated across 192 coastal countries, of which between 1.75% and 4.61% ended up
in the ocean. In 2019, it was estimated that 1000 rivers are responsible for 80% of the
annual global plastic emissions into the ocean with an average of 1.75 Mt per year. A more
recent study shows that litter is a global and heterogenous problem that requires sub-
national approaches when adopting solutions. The same study identifies that some of the
most polluted sites are located in places with high-infrastructure but low-wealth such as the
cities of Athens, Tunis and Lima. Regional studies include an analysis of rural plastic
emissions into the Izvoru Muntelui lake (Eastern Carpathians) which suggests that rural
municipalities might be responsible for 85.51% of plastic bottles collected between 2005
and 2010 and it concludes that plastic pollution is mainly local. A more recent study on the
Carpathian region identifies that watercourse below 750 m.a.s.l (meters above sea level)
are significantly affected by mismanaged plastic waste and most of the hotspots are located
in Romania, Hungary, and the Ukraine. Another study revealed that 24.3% of waste
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generation in Jakarta and Bandung (Indonesia) ends up in waterways with highest plastic

accumulation in the mainstream of the Ciliwung and Cikapundung rivers.

Moreover, a recent assessment demonstrates that United States generated the largest
amount of plastic waste in 2016, of which between 0.14 and 0.41 Mt was illegally dumped
and 0.15-0.99 Mt was exported as recycling material that ended up being inappropriate
managed. Furthermore, initiatives to reduce plastic waste leakages include the work and
economic impact analyses of plastic pollution carried out by the International Union for
Conservation of Nature (IUCN) in Fiji, Samoa, Vanuatu, Antigua and Barbuda, the
Mediterranean islands, among others. It is important to note that the scope and
methodologies to estimate plastic waste leakage differ. While some methodologies include
macroplastics from production to use and fate or are based on population and spatial
analysis, others assess micro—and macro plastic waste leakage over the entire life cycle of

a product (corporate plastic footprint).

However, global studies that comprehensively analyze scenarios on how the improvement
of waste management systems under future plausible pathways can reduce leakage of waste

in terrestrial and aquatic environments are rather limited. To our knowledge, no global

assessment exists that combines the Shared Socio-economic Pathways (SSPs), waste

generation and management storylines and spatial analysis of urban and rural areas to

project future waste leakage and analyze the mitigation potential of circular waste

management systems to cut leakage of waste into aquatic environments (lakes, rivers and

coastal areas).

For this research, we combine our more recent method to globally assess the current and
future MSW generation and composition in urban and rural areas with spatial analysis to
identify potential global MSW leakage hotspots in aquatic environments and potential
reduction strategies. We distinguish between rural and urban areas under five future
socioeconomic pathways up to 2040. Each of the scenarios include a “Baseline” and a
“Maximum Technically Feasible Reductions” scenario. The “Baseline” includes waste-
related legislation adopted until 2018. Our detailed representation goes beyond the
estimation of plastic waste into aquatic environments but rather attempts to quantify the
MSW leakage as a whole (including eight different waste streams). The differentiation of
urban and rural areas in our spatial analysis for MSW generation reflects the disparities of
lifestyles, income, and resource consumption within a country/region. This allows us to
analyze the MSW leakage problem from a holistic waste management systems perspective.
The ITASA-GAINS model is used as a framework to carry out this assessment. The GAINS
model has global coverage with a geographic representation of 180 countries/regions with
multitemporal resolution at 5-year intervals. The MSW sector in the model further
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differentiates between urban and rural areas within a country/region.

The results of this study can be further developed in combination with additional
environmental, meteorological, and geographical variables, who included characteristics
such as slope, precipitation, and river discharge to estimate the amounts of MSW
potentially reaching the oceans as well as their estimated origin. The outcomes of this study
can also serve as science-based evidence to support the development of the new treaty to
move towards a legally binding instrument to end plastic pollution and to help establish a

global standardized MSW reporting framework.

H L : Nature Communications 2024
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[A], [B], [C],LatinAmericaandthe Caribbean,and Indiaaccountfor80% of MSW atrisk of reaching
(@ ) .This shows the urgency of increasing MSW collection and improving waste management systems in
these regions. Our estimations suggest that at global level, 70% of the MSW reaching ( (O ) is occurringin
urban areas with low collection rates whereas the remaining 30% happens in rural areas.

Our results show that most of the scattered MSW in (@ ) hypothetically comes from [B] and Latin
Americaand the Caribbean, contributingaround 50% of the total. [B] is the region with the highest population
residing withing 1Tkm of (@ ) andtherefore specialattention to reduceleakagein ( @ ) shouldbe paid
in those regions.

Our results suggestthat [A] and [C] are responsiblefor55% of the assessed total MSW entering ( @ ) .
This is related to the fact that these two regions have the highest population residing in close vicinity (up to 1

km) to (@ ) among all regions and at the same time exhibit high quantities of scattered MSW.
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Z O3 X [Microplastic pollution indexes in the coastal and open ocean areas around Japan| & #H75 % f&SC D

—ETY, ZOELEHATERIZEZ LRIV,

The pollution risk index (PRI) was calculated as a function of Risk Index (the chemical
toxicity coefficient per polymer type) weighted by the sampling site's MPs
(microplastics) concentration. Here, larger PRI means that 1) plastics with higher risk
exist or 2) plastics with low risk exist abundantly; So, we could recognize both factors

abundance and polymer risk scores.

According to estimated PRI (pollution risk index in the sampling area) values
registered in the inner bay (I-TK) and outer (O-TK) Tokyo Bay (Fig 1), this area
classifies as high to very highly polluted area, respectively (Fig 2). In the case of ECS
(East China Sea) and KO (transition region between Kuroshio and Oyashio currents),
the values indicate a considerable pollution, and in O-Tokai (offshore area of the Tokai
region), the pollution level was low (Fig. 2). Therefore, the PRI values decreased as
follows: O-TK >I-TK >ECS >KO >0O-Tokai. This trend is caused by the wide varieties
of polymer types and their relatively higher concentration in the coastal area compared
with the offshore area of Japan, except for O-Tokai. This result highlights the
importance of considering the effect of hydrographic conditions such as stokes drift,
tidal currents, and fronts on the distribution of floating MPs and its relevance on the
resulting pollution indexes. Therefore, pollution index scores should be evaluated at

different temporal scales when possible.

The variety of polymer types and the large amount of MPs boost the pollution level,
being the coastal area of Japan more polluted than the offshore areas. Previous studies
applying the same index for the river in the south of Japan registered similar values, with
) and (

samples of the Karnaphuli River estuary in Bangladesh found a low to high pollution

the highest values near D ( ) areas. Another study in sediment

level, with the highest pollution level near a sewage outlet. Considering that 95% of the
total plastic waste emitted to the environment remains lost on land, it is reasonable that
those places near to land pollution sources are more threatened by MPs, and present

higher pollution indexes.

MPs in ECS and the transition area between Kuroshio and Oyashio traveled via currents
like MPs in the western North Pacific Ocean transported by Kuroshio current. Since some
investigators suggested that biofilms promote fish MPs uptake, in remote regions like ECS
and the transition area uptake might be enhanced, increasing the risks to organisms that
ingest such MPs. Whereas, since MPs weathering enhanced the additives’ leakage into the
ocean, toxicology due to additives might decrease while traveling. Considering that
toxicity may increase in the natural environment due to the adsorption of POPs (adsorbed
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persistent organic pollutants) to MPs’ surface, MPs could work as a sink and source of
toxic chemicals. Furthermore, because additives accumulate in fish bodies differently
from each other depending on chemical properties, types of additives were also important
to assess the risk due to MPs. In this perspective, because polymer-type-based assessment
does not consider adsorbed pollutants, additives, or biofilm presence, the pollution level
indexes based on risk scores are expected to change the same in the natural environment.
Therefore, polymer-type-based assessment is prone to underestimate the risk due to MPs

and may present uncertainties because of @MPs’ behavior in the natural environment.

Further discussions considering weathering, biofilms, and adsorption of chemicals to MPs
should be considered in the future to better understand these pollutant behaviors and their
impact on the environment. Being aware of the limitations of this study, applying a
precautionary approach to avoid further MPs contamination is recommended to avoid a

potential impact on marine organisms.

Numerous researchers have recognized the complex nature of microplastic risk
assessment, which requires consideration of both chemical compositions and the
physical effects of the particles. While it is undeniably important to evaluate exposure
levels to MPs and establish threshold effects to assess risks to organisms, challenges
arise when attempting to evaluate the environmental risks associated with various types

of additives and polymer compositions mentioned above. To address Dthis complexity,

(Da simplified assessment_approach has been proposed. For example, the pollution index

assessment methods employed in this study were adapted from those initially developed
for assessing risks associated with heavy metals in rivers. Focusing on larger
microplastics (MPs), the technique offers the advantage of rapidly screening potential

risks based on pollution levels.

Understanding the current and future scenario for plastic pollution is necessary to
address this environmental issue and develop relevant policies. Previous studies
predicted that the MPs’ abundance for 2030 (2060) will be double (four times larger
than) than in 2016 during the summer season. So, the pollution level indexes were
recalculated according to these predictions, assuming that the polymer type composition
remains constant during the prediction period. The estimated pollution levels for 2030
(and 2060) were double (four times larger) than those estimated in this study; the
maximum value was 2710 (5420) for O-TK, and the minimum value was 76 (152) for
O-Tokai (Fig. 3). Notably, values in ECS and KO exceed 600 (Fig. 3), indicating high
and very high pollution levels for years 2030 and 2060, respectively. Furthermore, the
pollution levels are expected to reach and exceed very high values in the I-TK, whereas
in KO and ECS is not expected to happen until 2060 (Fig. 3). & According to these
results, ( ® ).
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Figure 1: Geographical positioning of the designated study sites

Figure 2: Estimated PRI at each study area
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Figure: 3: Pollution risk index (PRlaea) for each study area based on present and

predicted (2030 and 2060) MPs concentrations values
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Hi# : Regional Studies in Marine Science 20244F (—ii2k%) (Reprinted from
Regional Studies in Marine Science, Vol. 69, by Haruka Nakano, Maria Belén
Alfonso, Suppakan Jandang, Keiri Imai,Hisayuki Arakawa, "Microplastic pollution
indexes in the coastal and open ocean areas around Japan", 2024, with permission

from Elsevier.)
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