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@ o0.08 @ 038 ® 8 @ 80

M7 SEFTOEBREEHNICKBEREZEZ D LN TELIEARBIZREDOA
FH L EEROAE 14 DEBELTREALUTHAL, £FE% 1.00x10°Pa IR B 72
N5, REZ 50 °CHENSD LT DT BERET o/, ANFH 2 OEHMEIZ 20°C
THE 272, 20 CIZBIFBAFY L OERKE (Pa) 2RKDT, TOHEMEEHERK
FLMTERARIV, 2B, BEOANFY ICERBBEMLZNIEET S,

M8 FEBROKE, wo—wi = 096 g ThHo7z. M7 TRDZ20°CTOANFY > DEK
[UEDEEZRL T, \FYHLOHFEERD, TOREEENRFE2HTEER
S, Xz, BEAOEHBERORLARIWV, 2L, ZITRDODLDFEIIERT
BONEBZAUEZENSFHREL TROESTFETHD, FFRALEELSNLIDHOT
Wi, EHEIZHZ o TIE, 20°C, 1.00x10°Pa DZER 360 mL DHEEZ 0430g &
L7REWn, 28, M3 IZENWTHREDAF Y ORRTIERTE, AFJ 2 OKHK
SRR L TNBEHDET B,

B256



B9 XKD (1) £7213 2) LS ITHI,WIC<KREBROFIE> EB 0D OBIEZTHRD
S ET 5,

1) FE (v) IZBNWT, ET T ZAIARIIAFY 2 OBERIZADHDT NI
TWED, RESFOBRBDERAT, FIE (v) KEALE., ZOBEDSITT
<EROFIFE>EBDIZTo7.

@) FIE (v) ZBWT, KBNS IET I AT25IEHTdE, ET T X
EAKICDFTHITBAL, AFIRIEE LT & 2HB%E, THOO
KESERY, T OREOLEDOER () 2REL, ZOMEE w, & L TR
Ui, ZOESIET S ATNIRRED b, NHMOKKDOREHERE
DIEM ST, T OBREDSITAT <RBOFIE>EHBDIfFork,

(1), QDENETNIZDONWT, <EBROFIE>EB VD ITHRIEL /2 £ & L HATED
ZT2ERDOHZHDEONEOLDITRTRAT, MEMOBESEZOTHA
BEW, L, K3, DITBWTHEFIE (v) OLBUOERETHFTITHREL
REERLTBD, QIRBWVWTIHAANSIET T RXIE5]&E LT TEDD DK
EHRER->TTOREBEZELTVWSEIEET S, /2, K3 TBWT, FLET S
2 ARICHELET DREDAF Y > OFRBEIZTOHRICEDSTERT 2 ENT
&, WRT7 I AINDOKEDEREITHIT360mL &F 5,

K3 DEEOER (w, (g)) OfF

B3 DEEDANFY L OARIEDHE
K3OIET S AIRIKEENIEZZDERDHE
X3DIET I AIRNITEENDAFY > OEREDMHE
X3 DIET T AINOEESEDHE

© 6® 6 60

- 10 -
B256



ROXE (1) #5 (I 2%, M155H10 KBTI,

(1) REBIOTAIRR 4 KRBT 2HEBILETHS. AULTHROEKTHS
N, EWICHEENRERIYEE VD, REOHAKIZIIZ D k)
D, ZO—DOTHBF1VEL FIZ EFRNLARVWEDICEAEATH S, 1}
EJo): o TH3 i, ZRORBRFVEAABYIC EERICE X
D ENEBISTFRACE > THER, BAER>HiEE L 2BADEKTH 3.
DIF— D BINE 125 FFED BEEL, Zhid EWIN D,
BT, RED IZIE, Coo, C72 EDHTFREDDHRKRATDHD, Zhoid
LIEEN D, REFETFBIOT 1 RETIIE bITRIRIC HOET %
bh, COBFEAWVWTKARRETONDY VETEOMICHERKESEZERT 5.,

—%4, AL 14 RIZEBT 2, @BTRCHEINDITHEE L TARBIVELS
%, AXDERD 1 DTH i3, BUEAMEN =D SBOBAFIE L THNS
N5, DA ELT, AREEDITHETVESPANENTNED, , Rif
TIHZEERVESNEAEINANSNDES IR TS, HOLANOHT,
HADOKBES RGOS &R D EGLTND, —F, FREER
D}FIDERD /2o TWBHOBIMOLS 1T, Bk | B | & | ¢ | o2fEE
DA F > EEDILEMBEET 5,

1zt 5 CABELEYRENEEERI N,

2 Zeid 5 CADEYBRFEEEEREI N, BERS+, —OF
FEMTRI N,

13 THEBHIBWT, HEZEERVNEEPAVSNS XD -HEZ 15 XF
DIRTEERR I,

- 11 -
B256



B4 TECOHETICETAROEBOFNSELWVNHDEITRTREY, HEWMORLE
ZOTHARI VY,

@ TRTOLROTNTORERFAMEDOETIE, BTET, BTBIOFET
EELTND,

(b) HEOEMEF T, RIETFENEMNT HEFITHEATNS,

(c) BEFZEBN 12 XD BNIVITROFIZ, @BITLETRNWLTENEFLET 5.

@) BHET, BER R ORRRT CHERIC12ghdLE, TOFITEEN
% 12C D EFELWEOERDZ &% 1mol EEHEL TWD,

(e) B2 AT 1 HBNS 17 BRICBITZETE, BEFESHRESRDFIERT
EEIIB/MT 5,

) FACBEBFEEBEZLDBERETFAA>THS 07, F, Na', Mg@BLUN AP TI,
FFBENKELRDIZEAFT > ORESF/IELRS,

- 19 -
- B256



(1) #0032 VB FexCa0s)s - 6H20 & oy AT 7 = KERAIMELS Uy A %K
A LRI R B L, T OREEID U TR TEAR S B, Hisk b
o7z B AERER) 12, H1OXDICEROERKZEY, TOLENMNSHNZ 10
SRS L7z, TR, ADL BILRRORENBRSNE. TO%, KA EK
WL TERE RS Z 5, BROEENSH > TWE SN EE 6, BFOEEI#- T
Wi o BB E A SR D, BFARNCS 520 EBELRLNE. & ORBOER
Ao TV © BRI U EROMEE, ¥ —> TN T —& Xidhs, Ki
RO EWTH 5.

H ot

WAt

BRI D JEHK
KA

X1

5 THERBEODODAFH Y ZRSGEADEH U T LOIFERZ, BALF, B, Y
T LD ENHEIIMNB LD ITEERI N,

6 HMADOHERYZSRHES T, BILBLKIEMNEI >TWS, ZORBT,
() BIESNZeRmOBILEDOEL, BLUQ) BINni 0B OE{L %,
FNENTOEZFOFNIRE o TEERRI N,

(Bl CIO5 CINEL B RIETOREDRICBEDEMDEES : +1 > -1

- 13 -
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() ROFEBR1IDOSERTIINTNOERETRAEZREIEDER, K2354E
L7zREDRISDERICET SR TH 5.

1 WESKOITHERBEMZAS E, SEXBRELE.
B2 HBEF NI ULKBRIFHREZMASE, [UKY BNREELZ,

EB3 BT DT LKBHITKEBEE IV D LAZMATMEAT S &, R
DHDR/K Z BFE L=, [UK Z13E-> 7=REDOY hYARBHKZETA
WCEASET.

EBR4 BT EZDULS35g ZKITENL, NEFIOEMERT MU ULAZNA
TMET D E, ERVFEEL,

EEB S5 FTOTUKBKRIZATVREIVIH VD LAKBEEMATEL 2FRAE
I, GEXERREERY ZELEZEZA, WTHOBEADBRKROFTER
BINEE L.

EB6 T X ETKRY 2AREET 200~350°CTRIGEE 3 &, ME KN4
RLT=.

£ BERESBENI/XIULLLEBERTRBESEZEZS, TR T A
WER U, ZOREYHO TR T LOBRAEIZ2, EROBILK
-3 ThH2,

M7 1) £8®2, 2) EEB3BXIUQ) EB4 TR >HEERROAI T EFERWN
ftERERE, TNTNREMONSEICEERI N,

- 14 -
B256



M8 FEB1, B2, EBRIBIUVER4I TRELEQ &4 X, Q &Y, 3) &
HKZBLVE) BREERETTHETIDOIREDBELIZFEE, TNTILROD (A)
M5 (C) OHFENS 1 DT DR, FOREBEEITNTNHEERONS@IICEELE
(/)o

(A) K EEH# (B) FMHEH (C) EHEH

B9 (1) EBEST, GKY 2BLAELECEIARBOA A 2EERWEER B
REEELIN,

() EB 6 DRIET, BILALL TS WEME O FREZER I,

10 EB 4 THRILY > EDULAFTNTRIBL TERNER Lz, ERLIEERE
TRTHEALT, BREEOSBY IR ULERAWTERT 2ffo/kkEl?, &
FXTNTHBIN 2. ERLUEZZEY TR TLOER (@) 25EL, 70K
BEZEDEF I TEERI N, B, ERI4BIVER T TIEENTN1I DO
{EZRIEDABRI D HD ET 3,

- 15 -
B256



ROM 155 4 IEARS W, BERPRFRRRTOER () £RD 5N
FHEE, () A5 o TEERE, 2B, WEREEL LE, FHIRRT
I BIR T B YARBIE IR Lz,

(#1) 0

] *
C----CHZ----—CliH———CH3
OH

H

N
C--—-C\

H

1 BEEAYOEEIZDWT, D)NS@ICERZI,

(1) CsHiz DRILKROEEREEROF T, HTFEICFZENPERDHEIHFHAD
EbHEVWEEEKIZEND., ZTOREEOBERNEZEBERI N,

2 T A—IIBFEEBEOH FREZFREDRIKRITHRTHRNE NWOIESFHEIC
EQXORMERRAND B2dh. TOMBEEAEZRTROBEYREDEZEER
=128

3) A¥, TFL, TEFLCOFTRDAZTERFEZEZLST, BRZS
BT TNEL, RNVKVKRLIRZOIIEND. (LEVOBHEEERI N,

4 TH, TFL, TEFLCORTER B D LKBRIZIMATS
FRERAMPABRNDOIZEND. {LEMDOEHEEEREI W,

- 16 -
B256



M2 ROMLEWH QANSEDOHFRT, FTOEE (O)NSE)DFNZIUILTIEIE S
EYERY, BERMOZUTILEEOTHARIWV, 2B, FNTNOLREICH
WTHEZIT L DEIIES R,

(A) CHsCH=CHCH20H (B) CH3CH2CH2CHO (C) CH3CH2COCHs
(D) CH2=CHCH(OH)CH3 (E) CH2=CHOCH2CH3

(1) EENMAMLTOToRbEmES2Z 5.

2 FURBIOKBEET MU TLKBBRERIGSE D EEARBRNEL S,
(B) AFRIBETZFHF-O-TNVS,

4 7x—Y 2 ITHREMATRED S EREILBNTE S,

(5) YA—bIABRMENEET D,

3 ROEBRDRISTERT HLEMADNS EOBERZZFZ/RI N,

(1) AFZERBEDERDECMIENRERAT S LEMES T TH2LEY
ANBFSND,

Q) TEFLUIZHMEOHEETTAKEMAMEES E{ILEYW B NESNS,

(3) MELL7ZERERICTY /—I)L&IA 130~140 °CIZMET 5 EHFROR I
I0EY C NESNER, RUKBE 160~170 °CTITF D EHTFRDORIHIZ L
DiLEY D NE5N5,

(4) BRBEETTI/URY VEHBERIGEIEDE, KECRIEBEREICHN
SNDILEMENERT B,

- 17 -
B256



4 ROXEEGTH, (DPS@ITEZREN,

3R, KE, BEOBNSBREINDIERCEY X ZKEET MU T LKERSE M
ML ET B, BEIKSEIET LT 3 BEOLEYNERLE, 20 3 BED
bYW ESDKRBIEFT MU T LAKBRICSIFINIT—FIIEMATIIEVEY, K
BlEz—FIBIIOEELE. T—FIIVE I NSMtEYw AREoNn/z, KEBIIZ
BHBEETBIREZ THAREAS, RICPIFIII—FIVEMATISEKRDIE
¥, KBIEZ—FIVEIICHELZ. ZOZT—FIVEIITX 3 BEOLEHDONWT
NhFENTWEN o . KBETNIKEERZMATREEL, PnFIVI—FIEMAT
I<IBROBEKBI EZ—FTINVEBIIIZHBE L, T—FIIVBINOI—FII2&FEIH
TR &, 2EEOILEMDOREMNES N, ZORAYIIBHE 2L TAS
J=IVERIEE® D LAY B, CDEGYNEEHRINE, AW B CORAME
PIFNI—FIVZENL, KBTI T LKEREMATESERDBEEKBIVE
I—FIVBNIZHBE Lz, T—FIVEBNM /A6 B NGS5, KBNVIZHERZMA
THHELET S I ETHEY C B L NI,

L&Y A, B, CIZDWTENTNIHEITVELTO () 2 5 () DIERBE SN,

(a) fLEW A 13 FKAD CoH120 DRV —BEAET, AIZEBF MU TLE
RnUKZBZREL, £ AEXI—FTRILRBERL.

b ftEY B 1, 9FK CioH1002 DR Y —BATH O, B 2RE LKL
SEBERERERET | HEATEY7O0ER/EY D RELNT,

(c)&® C i3HE gk () KBKE DRIGTHRAICERL, CZKBRILT NI D
LTIARADB LU DO EEB TREICT 2 &0 U FIILEBRE SN,

() 1WA OEBERZZEZREIVN, AERERERTFVDHD2EGICEIAFTRRETFIC
* 1 & T2 30,

2) {t&¥ B, D OBEXNZZERIVN., AERBREFNH 2RI LFIRE
RFIZ*Hl2 37230,

(3) fkEMCOBERZEEZRI W,

@ 1LEYX OBERZEZLRIV, FERBETFND 5B ITEIAEFREE T
R EIZ MRS,

- 18 -
B256









ST EE (2025 FE) FHILKP®

AOAM GRERLZEHR) I

AR
<GEIRFEE 3 >

TH6F 11 H2H

HREFEE il B kA R—=I%
. | 13:00~15:00
F 11 R—3

(120 %)

B2346



—COR— VIR ———



———ZOR—JIFAE——



1] "ROXEE£HES, UTOM (1) ~ (8) KBFx .

OEENBENDONSERBWY DNA ZHFALEWZIAI RN H S, 2D
DNA OEEMNEZMHMIT TSI LZ2HHNEL T, flBEER S 0EIKE
EBZHAWVWT, TE0ER:2fToR. L, ZOEBRTHW/Z DNA %
BATHHIOTS T AR DNA OKREXT 2930bp (EEK) THB.
B, TOTITAIRZHBEEERE EcoR1E XholTHYWLZH P, THED
(Q)DHEENEA DM 52 DNA AL 72,

@ 3&xA0xA70Fa—T ABCEHELRE.

@ ETNETNOXAI/OFa—T, XA 70EXRY FEAWT, RE
K, HIEEEAEHE (DROBCEEEMALD, 2OBENEL
L7ZOLTHRKBATDEBENKRELSEMRLABVER), THRIHE (a)
EERALZTHRIE (b)) O I XAI RO DNABKEZIERZRIZANE,

® ADOXAIOFa—TITIEHEEER EcoRIFK %, B I3 fHl R E

R XholVAR %, CIZIIHIREBER AR (HIREBEHR EcoRIVE K & il B B &

XnollBR DR BI) = ANTz,
IN50ORA70Fa—TD5EEELT, XK<EX¥E.
BELEIXA 7 0Fa—T % 37CTI00HRAEBL =,

RiE#% D DNABRICEWBRBRZMA T, K<EEZXL.

ZD 3 EKORA7OFa—Tr6NBORBEYTA Z7O0EXY b
TR, ERRBEBO7 O -2 NVOMNLADE (Tx)) Td-o
SVDEFALE. (R4 0Fa -7 ARL—210EIIZ, B2l —
C2DEBIT, CRLVL—C3DBICANE, £/, HENEODN ST
W2E5DNAZR— I —&ELTHOEIZANTE.)
® COBREHBHEBOZHO—ZAFIVIZ 100V T302BEEL =,
@ ZOHR, XKORK1OXS1ZRo7%.

Qe e®

B2346



1
=

e | [
2900-> e

2000->

1000-> I
700> | I
300-> ]

X 1

B(l) LRHOEBERERNS TET@oBEEFSEHNDN S DNA O H BE B
R (HBEBER EcoRIEFIBREER Xhol TUIM T A5 DO TELNE &
FTNEFNOHEEMOKREEINDLNZ2DHD) 2 FROFADIIICREYE., 2
B, DNAMIFZHMABRAALZITDO 7T A2 RITIE EcoRI, KT Xhol T Y)W
TEI2HEBENMNIZFNEN 1L IFALLAZIVWDHDET B,

#il

FcoR1 FcoR1 EcoRI E Xhol Xhol

lZOObp | 400bp l 400bp | 500bp l

M2 THEREOGDOITSAIREREDOLD>ARDON, 27BN TREY.

B3 TEFCOOHEBZFERZSOHMEOFTEOL>REAESEZL T
Wash, 27N TREE.

B2346



M) TEHOOELKBEBTYHO— X7V ICBEEMADE, DNA
R EBH LTV 0. DNA ZRRTIMAOREEZSELT, 27
BN TR,

B(5) THEe)D HIEBEE EcoRIIZ DNA @3 HE B 5l GAATTC O ¥ 7 Z Y1
T, 28 UBEINAEEROBRERENZEZ Y., (EoX5CTHEINk
PN BEITES L. HEBOTVWHIHERIIOHESBES Z &)

R(6) # 420 FHEMNMNS 2D KBE D DNA 2 TR (e)D MR BESR EcoRl
TYT A E, HRWMTIIMAFmTOBENd2, MNARUTE 1AL %
mMEAALTERTEZ X,

(7)) EROACAYVEETEROML, TOEE7IAIREANTK
BEICROAZE TS, KBHERIBEEZE I AV LV EEETSC
ERTERV., TORBEZ2TUNTREE.

M@ F/ LHMETERHTHECEL F2#EIET S CRISPR-Cas) & W15
FETHFOLNDELOCR2%E. ZOHEKRTEDODLIRKREOERFEH
ATHON, TRHROBAZIXRTHWT, 4f7ATRYE,

(E#] #BET., XIJVFF R, Cas9 ¥ /NI HE, A K RNA,
DNA

B2346



ROXEEHS, UTOM (1) ~ () CBZ L.

EHEEEIEBRTFORRBICECGFOOEBANEZ 22D, HELIIRR
SIEBRFOHEAEDODEZLORETHREDLSSZIENTES., LML, #EY
OHEEOFTZENEZIL2HEE, ZREDOHSIFREEZ T AHEMLHIE /NS
<722, BRZRISZKODERZ LT DICREHEN, 2HEEE2F>ZT#H
ERITICEHERZBEEZHNAL, MXZHE (MOBEKEZETS) 2RI L
AVBETH2,. BRZHEHS L AREKLA R ONH IR, TO5E
D—DIHRAMEEL DD, T ABROHEYIITBWTEEHAUDOY > )XY
HOBMEIMUILNAUOS NIV BEOHMP KT 2L, THEORENLEZR TIE
EFoTLEWY, ZBETLHIENTERN,

B() HE2EYOHEOAICHETAHIMNILEERET AL a2, ROEHOBRICET
ZHRVBEFBELDE-—SOHARABEHELIIEELTNVWDS., —HORMBIK
THEGTAEBIEHL, Jh2RERTEIEGTFat bNEEL T
W3, BT E AABB Oflfk & aabb OEKE Z2XE T2 & F1I(EREE 1 1£)
DEEFRITITARNT AaBb IZ R o7, ZOEEIEBTEERT Z2EICT
BMER (a) ODHMBANAEL, TOMBAMIZ 125% THolz. TZOHEE, Fi
(BERFB AaBb) MEZ2XBTHE, F, (MEFE 2/R) OXRBHBEOBEELL
TEDXRDITREMN, 12720, B FE AABB, AaBb B EZ2F DHEE D&
B BIX[AB], AAbb, Aabb 72 £1& [Ab]& L T, [AB]: [Ab]: [aB]: [ab]D & T
Eca

M2) HL2TAROHEVOERZRERT S2EITENT, BRAMGHEITH
POLEBELTHEEZ SSEL. KREKEZERIIBEOCELGTHE $28: 87 %,
IDHEMZRRT 2REBEKZRRTSBEEZTEL =,

(i) FOROBETHORZREE.,
(i) FORADOEGTFRHOLZRE,
REL, ZOFAROENTREROERFEREKOERFITAL D OAN

BENDIHBEERZHB LW,

B2346



M(3) THM () OBEEOEBXRAMERZRIEREL TREE (LD
BEEFEOH) N2 WT 25 RNA 20 BT 2BRZ2ENEMITEEL
TERWALEZEZLONTVS, REERMEORENLEE->TLE S DM,
2T U TR,

@) HTHEHDOIIMRERAOBEZ TLOENZINTAHWT, 6 17HUA
T t.
(RE#E] Kk, HROSHME, BRo>, Bo> SR, FM#E,
REMB, FR#EE, iR, Bk, Bl Zo%

(5 BMEISREAMRIZOBETRAIZLIAZ2DOREE.

B6) 521 XHOEYTIE, RAZEETAI LT X THEMENBEO S
T2 ERBEESNTVS., CNREEADKRLEEAKRTEDEICZDEN
ERFELTVWDEEZSONDS. COREZAALTHRAETESESH A 5N
TV HDEMA, 17 TRE,

7)) 04X F AT OBGETFFERALCRPVWTER (FRER) »5ER
LiELZE0ARBETS, —KH, X (K#MKR) 2oBRELAEMLELSTE
AEERREBIIREZENTWVWS, BEEFFIEXDNAOTOE—F —HENA
F IVt (DNA OEEIZAFIINE[-CH:)NAMEIND I &) aNd T &ITEX
STREMHEINS, ULHAL, HEEBEAOFRMBE TIX, ZOHEEN
HOIBERICEOTHATFINIAE (AFIENENDIE) ENDH5OTERT
FIIEEkEEIND., T0D, TREORATHEVTIE, BHITHKRT 3
BEFLRBRWICREA TS, —F, BEEEBFTRMNOBENBE, AF
WIEDR BT NERTFRAEOHRKRENHTEINDS ., AF IR N
HEBLGTRENMBINZ2DEAREN, TOLLAH%2 2 THUANTREYE.

B2346



ROXEZHEH, LTOM (1) ~ (1) EEZ &,

KIZERICESTAARBYWETHY, KRLIKERIEZTTWIT RN,
AKIZDTFENNMSVWED, BREARCEEBZANEETSIEAICE, MW &
MEAOEEOREZZAALT, BERNMSERRERANEADTFEBHE
HZEMTES, INZEEENVWD., LML, @fESBEKEOEE %
DUCIEBE_ERBROT, BBEEZJICE>ZHBEOCKOBEF: TDLTNL M
TRV, TRICHEMNNDST, BIHORMEK, oBEOMER S TMEE
EFRY-S-THLBEOKZEHEICETIENTES., L OR¥HERX, 20k
RHMBOMBEICIR0ZRBOKEZERICBBITIDZYI L NIENDD EEZ T,
FITHHREHEER, FOROMBERICZEBCFEET S NIVEHR, Z
DY UINIVBTHHEEZ, TRDODERIZT - =,

@ bEhrDIFUCNRNIJEHOEEE®RZHED mRNA 283D KaEKEZ, 77U
AVAATZINOIRNTHME ATEAL &,
@ M BICIEI mRNA ZEFEhhwKkaKkz, OLRUCEZEALE,
® FHHME C RN NIVEOELGRERZFHE D mRNA 28 O KIBK
2, OLHMULCEZEFEAL .
@ O~@o#HfEELLZIIREMEZ, BERTEHERE (T 7UAVATIIND
FRBEOEBECEIEFELWVWEIKR) ORI 2FEBMANT,
® Zo%, WEHREEZ ANZREZ, WNIBGROERPBKTED =,
HEID kR
IRREHIE A KBOKNAD, BOBITHAL .
IIRME BIIAKNATEABELZN, BELEMS K.
WM CIXIEEAEEERLRNS 2.

B2346



D%, TROERIZIT> .
TI7UAVAATZINORBMEIZ, FONRNI7EEZNEIT L2 KEBZHEE

T 5HEAAKE (1) (HgCly) =, HILASE () KL2KBBRBOHEE Z MR
TEHELEYEMEZERAT, KpPTFNERTS2EEZRANT.

&1 EZRIOMHR

FONIJEHD
Ko+ D
mRNA QSR BME | HAL/AKE () fEZWE M
BET5HEE
~NDOEA
7z L 7z L AW (7)
7z L H 0 A (1)
7z L H0 HO ()
H0 =L 7z L ()
H 0 HO A )
H 0 H 0 H0 (77)-

(1) THREFQOHBEOCKHERZEAKEOTE FEHRKEOE TN ED X
STHHFLTVEIZNDONBE LD ICEARNITELT.

M2 bEMNOKRBOBESBENLERALEZE, THRHE G OEFOBRIZIBW
T, KOBRNZRETLIFINECVBHBSETOERZ 3 TUATRE.

MG ) THRECOI O NIJEOEHHKZRLZE.
(i) MBRETEIATICEZ2ZHHEAL TWLI3FINI7EOEKZ
E e

B4 MNEOLrLEMBTR BEMOZNVa—ABERNNGEEMEAID
HEWVWIZHOINDLT, VNN a—AZ2/NMNBELEEMBIZRRDAATWS, &
DEIBLLSATHROVAATWVWSEZON, 3FTURNTREE,
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B2346



B (5) ERITYINIVE HRNKZ2EERTBBRTHAYONIJETHSZ &
BHAITERZ, ERITHERIOERZ2ZIE T2 —INESNE. £ 1
D (7)) ~(f) ODHTAKDPTOBBRBITHIEENENDHODZ ) DENX,

M (6) FEBRIEERIT, ¥OoNXJVE HNKEZ2EETERTSZINNIET
HAHZERHERTERE, LLL, 77UAVAAIIOIREMEICITEEIZ
KEGHETHERT DI NIJEREEL, FONIJEHITIZOY NI E
PEEALEZCTERVWOTRAVWAEWVWISHHINIEZ., FHRIIHL T,
PLIERBREITV, FIONJEHRKEEETCERTHIY O NIETHDZ
EEHSMNTI LR, EOXS2ABRERZLEEEZOSNS D, TROERZ
TRTHWT, 3fTURNTEE.

(FE#] WA, K, BES T, kK, Xrno—2Z, /Mg,
YNV EH, BEhORMmME, ANTLOE

(7)) BTRMEBETEAESL, $2F8NVECCHETIXETHD. ZM
| F |~ ¥ [cEvsEmEANL.

[ F REBgEE »SHRWEINOERTZBHL, cOoRLE>O] & |
BETHLIFBOMBELD] 7 ke dTs. 2oRE 7 ok
EMNEMRLT, MBE L2 0 |[sEH%ELTD. EHELLE
| O 3 4 5 cAMP EWSEREEMBEEFAICEET S, cANP 1
Toicpol O |EEHEELT, —EORKEREL, BEEICTY -
FUMPTNI—ARHBEND., CORKE/INI—ZANMKTIEINT
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3] ROEXEHZAT, UTOMONICERIZEL,

[1] In the 1990s and early 2000s, technologists made the world a grand promise: new
communications technologies would strengthen democracy, undermine authoritarianism,
and lead to a new era of human *flourishing. But today, ()few people would agree that the
internet has lived up to that *lofty goal.

[2] Today, on social media platforms, céntent tends to be ranked by how much
engagement it receives. Over the last two decades politics, the media, and culture have all
been reshaped to meet a single, overriding incentive: *posts that provoke an emotional
response often rise to the top. Efforts to improve the health of online spaces have long
focused on content moderation, the practice of detecting and removing bad content. Tech
companies hired workers and built AI to identify hate speech, *incitement to violence, and
harassment. That worked imperfectly, but it stopped the worst toxicity from flooding our
feeds. There was one problem: while these Als helped remove the béd, they didn’t elevate
the good. “Do you see an internet that is working, where we are having conversations that

are healthy or productive?” asks Yasmin Green, the CEO of Google’s Jigsaw unit, which was

founded in 2010 with a remit to address threats to open societies. “No. You see an internet

that is driving us further and further apart.” What if there were another way?
[3] Jigsaw believes (2)it has found one. On Monday, the Google subsidiary revealed a

new set of Al tools, or classifiers, that can score posts based on the likelihood that they

contain good content: Is a post *nuanced? Does it contain evidence-based reasoning? Does |

it share a personal story, or foster human compassion? By returning a numerical score (from
0 to 1) representing the likelihood of a post containing each of those virtues and others, these
new Al tools could allow the designers of online spaces to rank posts in a new way. Instead
of posts that receive the most likes or comments riéing to the top, platforms could — in an
effort to foster a better community — choose to put the most nuanced comments, or the most
compassionate ones, first. _

[4] The breakthrough was made possible Hy recent advances in (3)large language models

(LLMs), the type of Al that underpins *chatbots like ChatGPT. In the past, even training an
12 '
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Al to detect simple forms of toxicity, like whether a post was racist, required millions of
labeled examples. Those older forms of AI were often *brittle and ineffectual, not to mention
expensive to develop. But the new generation of LLMs can identify even complex linguistic
concepts out of the box, and *calibrating them to perform specific tasks is far cheaper than
it used to be. Jigsaw’s new classifiers can identify “attributes” like whether a post contains
a personal story, curiosity, nuance, compassion, reasoning, *affinity, or respect. “It's starting
to become feasible to talk about something like building a classifier for compassion, or
curiosity, or nuance,” says Jonathan Stray, a senior scientist at the Berkeley Center for
Human-Compatible AL “These fuzzy, contextual, know-it-when-I-see-it kind of concepts -
we’re getting much better at detecting those.”

[5] This new ability could be a watershed for the internet. Green, and a growing chorus
of academics who study the effects of social media on public discourse, argue that content
moderation is “necessary but not sufficient” to make the internet a better place. )Finding a
way to boost positive content, they say, could have *cascading positive effects both at the

personal level — our relationships with each other — but also at the scale of society. “By
changing the way that content is ranked, if you can do it in a broad enough way, you might
be able to change the media economics of the entire system,” says Stray, who did not work
on the Jigsaw project. “If enbuéh of the algorithmic distribution chaimels disfavored divisive
rhetoric, it just wouldn’t be worth it to produce it any more.”

({44 : “The Al that Could Heal a Divided Internet” April 15, 2024, Time & ¥ —8f &%)
(Reprinted from "The Al That Could Heal a Divided Internet" by Billy Perrigo. From
TIME. © 2024 TIME USA LLC.. All rights reserved. Used under license)

()
*flourishing: ¥ *lofty: i/
*post(s): A *incitement: 75K

*nuanced: =27 X (BB ER) Z2EATWVS

*chatbot(s): TF A MR EFF2E > THMTRFEETOI /0S5 A
*brittle: BEVY *calibrating: FRET 5 |
*affinity: A *cascading: BT 5
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