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ZatE 92 L£203x107% Cm THolz. HCl A FITEHEND A A AT %
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WS, REZ S50 CHIENSDUT DT 2EEEIT o /. ANFY 2 OEEIL 20°C
THE -7z, 20°CIZRBITEINFY L OEKE (Pa) Z2RKOT, TOEMEEEEK
FLHTEARI WV, 2B, BEROAFY I CERITBEHR LN EET S,

M8 EEROMER, wa—wi = 096 g THoTz. M7 TRDZ20°CTOANFY > DEK
SJUFEDEZEZEEBL T, "\FHOHTFRERD, TOREZEIRF 2HTEER
W, £, ZERXOEHBERBRLARIWV, 2EL, 2ITRODDZIHDTFEIIERT
BONEEUEENSHEL TRDEAFRETHY, 2FANSGB/BLNZHOT
Wi, FHEICH7Z o TIE, 20°C, 1.00x10°Pa DZER 360mL DEEZ 0430g &
LiaaWn, 728, M3 ZBVNTHEREOAFY > OFRBEIIERTE, AFH L 0KK
TENBEILLTNDHDET B,
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R 9 K@G)itmQf@iik%ﬁ%ﬁ<iﬁ®$ﬁ>3£@®%¢%ﬁbﬁﬁ
S ET B,

1) FIE (V) IZENWT, RET7 I ATRIZAFY D OBENZADDTNIZES
TWiR, BESFOHBDZHAT, FIE (v) ITEAE. ZOBREDITT
<EBROFE>EBLIZfFF-o 7.

) FIE (V) IZBWT, KBMhSHET T Aa25EhTdbe, WET TR
ERKICOFTHRCBRAL, AFTRIIEE LD & 2HRE, ThOD
KESERD, TIOREOLAOER () ZMEL, ZOMEE w, & L TR
L7, COESHET T ATIRRED bEk<, NHOKEDEEbHERES
DIEMN ST, T OBREUSMITAT <RBOFIE>E B0 1ok,

(1), QDENTNUIDONT, <KBROFIE>EBVITHRMELL & X LA THED
T HAEROH DD EONS5@OLDVTNTRAT, MEMOEEEOTHA
REW, L, B3, OIZBWTHEHFE (v) OERVERETHAHIIHBL
TREEZRLTBY, QRBVWTIRAKNSIIET S AT25&E LITTEDD DK
ELRER->TI<SOREBERL TWHZEET S, £, HIKBWT, LETS
A ARIEET DEEDOANFY > OEBEIZZTOHBMCEDOSTEBRT D E08T
&, WE7 S XINOK[UEDEEILEIT 360mL &F 5,

K3 OEhOER (w, (g) O

B3 DEEDANFY L OEAIEDHE

B3 OIET S AIRIKEENDLEZDOERDHE
B3 DIETIAIRNICEENSIANFY L OEEDHE
X 3 DIET T AIANOEESEDHE

© ® 0 60
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ROXE (1) 25 (I 2%HA, M1A5M 10 IELRI N,

(1) REBLVTARIT 4 KRBT 2HELBARTH S, ALTHROEAETHS
0, BWICHENERDYMEE EWVD. REOHEMEIZIZIS D k)
D, TO—OTHBIAVEL RIF ER LW ICEBEGERTHS,
EJoY: 110 TH5 i3, ERORERFHEABBEICEERICB S
HENEEIFTFENCE > TEEAN, BAER->HiEE L 2BAOEKTH 5.
DE—KDBING 725 FFRD bEEL, Zhid EIEIZN .
X517, KEOD i1, Coo, Co/2 EDHTFREB DR TFHHD, Zhbid
LIFEN D, RERERTFBIOT A RRETIIE IR HOET %
vh, COBFEAVWTARETRNDY VETFEOMICHERE 2HRT 5.

—7%, FU 14 KIZET 2%, @BTRICHEEINDITHRE L TAXBIENS
2, AXDEELD 1 DTH 2 i3, BEMENEDSBOBEAHIELTAVS
N5, LLANE ELT, AREEDBIMEGDESBANSNTNED, , &
THHESERVWESHEALINAVSNSES IR TS, HOILAMOHT,
B & OFHEES BEAORLY S 13k DWEELTND, —7F, REER
DMFFDERD E72 > TWBMOBIMDE ST, Btk [ B | & ¢ | o2
DA F > 2 EDLEMBEET 5.

1 Zeil N A RO EY BN EEE LI,

2 Zei 5 CABEYRBFEEEERI N, BERS+, —OK
HFEMTRI N,

3 THREMIZBNWT, hEFERNEEMANENILI AR ZEEHE IS XF
PNTEE RS0,

- 11 -
B256



M4 TRCETFICETIROEBROFNSELVNEDETNTED, MERMORLS
ZOTHARI N,

(@) INTOTLROTNTORERRAMBEORETI, LTETF, BTFRICHET
BEALTVWS,

(b) BEOAMRFT T, nRIRETFEAENT SIEFCEATN S,

() BHEBMN 12 XD B/RNIVWTROFIZ, EBITRETRVWILENELT 5.

(@) BAETIE, BER R ORBRT CHRERIC12ghdLE, TOHITEEN
5 12C DREFELWEOEROIZ &% 1mol EEHEL TS,

() B2 AMIT 1 HENS 17 RITBTSLETIE, BEFESVRELRDIILEET
BRI NT 5,

O FCEBTEEBEZDDODHEETAATHD 0, F, Na*, MgZ#BILUN AR TIT,
FEFREENRESRDIEANFT COREZNINELARS,
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(D) $kD 2 BRI Fea(C204)s « 6H20 & ) AFH 7 = REUDNEEH U U L &K

WML ZERICAMER L2, ZOBEMEIMO MU TR CEG S 7z, Hisk B
o7 DB A SR 1T, K1 OXSXEROERKERYE, TOENSHEZE 10
SERFELZ. 2O/, AL ZBRAUREORENRB I NE, TO®R, KA ZK
BNWLTEBRI B LTS, BROEMES - TW B EEE, BROERI S - T
WD TZESIIRETARERD, BERIRIIK 2ZDEELIIS N ZOEBOER
&> TWRN S TEHAICECZBEEOMER, ¥ —> TN T —EXidNns, Kiz
FEEDILEMTH S,

S

HAty

BRI DK

A

X1

5 THREDHOAFH T ZRSGADEH U T LOIERZE, BT, B, HY
LD ENHBIZMB L DITEERI N,

16 HADAXNYZSZEHS T, BLBITRIENEI >TWS, ZORIBT,
(1) Bt OBILEOZElL, BLUQ) BrEnzxizoB{tE0Ei%,
FNENTOEEFOFNIREoTEERIWN,

(1) CIO5 CIBNELC D RIETOREDORICBDEMDEES 1 +1 - -1
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() ROEBR1NSERTEINVWTNOERETIHEZREESI T OHER, H3HE
L7eKED RIS DERIZET 2B TH 5,

ER1 RESKOITHRRZMA DS &, JUEXNRELL,
EB2 HERRT N ULKBRICHERBREMA S E, [UKY WAL

EE3 HAT DU LAKBIRIKEBILAIN ST LAEZMATMET 5 &, FER
DHBHER ZBRELZ, TR Z 3B =REOY N ARBRKEZSA
IEATET,

EEB A4 BT T ULS3S5g 2KITENL, INEBBIOHEBEE T N ULENA
Th&T B L&, E@2NFEELE,

EE 5 T UKBKIZATRI AU T LAKBEENMA TEL 2FRAE
WRIZ, fEX FREGEY Z2HBLEZEZA, WTNOBEESHBROFTER
fBNEE Lz,

EB6 TR X ERIERY ZRIEEAET 200~350°CTRn =85 &, hiiEEKN4E
RL7=.

£ BREGBYIRIULEGBBRTRINERZEZA, B TR T L
DER Lz, ZOBYMFOR T 2T LAOEAEIT 2, EFOBRILEK
01_3 T@%o

M7 (1) B2, 2 EBR3IBLUQ) Eh4 TR > HLBERBOAFT > 2EERRN
fLERIERE, ZNTNEEMONSC)ITEEZRI N,
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M8 EB1, B2 ERIBIUERITEELEZQD &EX, @ ZEY, 3 &
KZBLUE) ERE2RET THETIDOREDE LZHEZ, TNENRD (A)
M5 (C) ODHFNSG 1 DT DR, ZORBEZFNTNHEERONS@IZEERS
Vi,

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

B9 (1) BEST, KXY 2BLEZLEZCRIBZIRIGDA A 228 ERVWMEER G
AEEERIN,

Q) EB 6 DRIET, Bl L TldEoWnW=mEOLFREEZEERI N,

10 X4 THEREY PEDVLARTRTRIBL TERDPERL 2. ERLZERE
TRTHEALT, BEBOEBY IR VLAZHAWTER T 2fio/kEl 5, 2
RIEITXRTHEBESNZ, FRLUZEUT TR TLOERE (g Z25EL, 20K
EZHEVETIHTEERIV. 2B, ZR4BIVER 7 TEEZNTN1 DD
LERIEDHNRILSHDET 5,
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ROM 15 5M 4 CEARS V., BERDRERBETFOER (x) 2RD 5N
EBEIE, B) 1050 TEERE ., 2B, BEREE LS, FHREET
I IR B ST R RIRIK A LA,

(#1)

Bl BEBEAOHEIZDONT, (DMAS@IKEALEN,

(1) CsHi DRALKFOBEREARDOF T, SFHICEZSSIBRRDBHEIHAD
EbEVWEEEKIZEND., ZTOREEOBEREZE SR I N,

Q) TNI—INRRREOHFEZFDRIARITHRTEHRANES OIS TR
EQLSBMEERAND D0 TOMAEREZR I ROEYRFENEEER
=R 2

(B) A¥, TFLY, TEFLOFTROBAEERBEEZREILDTL, BRZD
FICTIMNEL, RRKORZDDIIEND. LEVOELEIEEERI N,

4) T¥, TFL2, TEFLCOFTERCHEADD U LAKEBRIZMA TS
FREENPHEZ BN END. (LEVOEHEEESRI N,
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M2 ROMEEY ANSEDHFET, FTOLE (O)NLEE)DFNTNCHTIEE S
EWE R, MEWMOZUTILEEZOTHARIWN, 2B, FNTNOLRETH
WTHEZIX L DEIEES 0,

(A) CHsCH=CHCH20H (B) CH3CH2CH2CHO (C) CH3CH2COCH3
(D) CH2=CHCH(OH)CH3 (E) CH2=CHOCH2CHs3

() RIENMIMLTSToRemzEZ 5,

Q) FURBIOKEBAET M) TLAKBRERIGSE S EHBIEBENEL 5,
(3) AEFRIRERTFZF->TW5S,

4 7Y ITHREMATRD S EREILRNTE S,

(5) A—hFIABRMENELET S,

B3 ROEBBDRISTEKRT 2UEWANS EOBEREZZFEZRI W,

() AFERBEOERDOEAMITEARERT T 2 LEMEDTTHHLEY
ANEEN5,

2 TEFULIMEOHFE T TKEMAMEES EIEYBRELND.

(3) MEAL7ZEEICITY /—)VZIZ 130~140 °CIZiEd % L FRIORISIZ
Z0EY CNESNED, EUKIGZE 160~170 °CTITD EHTHORIGIZ L
VLAY D NESNS,

4 BRMBEFETTI/URYCEHBEREIED L, KECRMEBREEICHN
S5NHLEWENERT 5.
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M4 ROXEZEHERAS, ODS@ITEZRIN,

3, KE, BEOANSBREINSIAEEEY X 2/KEBAT YU T LKERKRE M
BMLI-EZ B, BETHKSEIETLT I BEOLAYNERLE. 20 3 BED
{LEMEEDKEBIT N T LAKBRIZSIZFINI—FINVEMATEIEDER, XK
BlET—FIVBICHEELE. T—FIVEIDSIHMbED ANBoN. KB
BHEBEETCZBIRRZZTHRERS, RIZPIFINI—FTIINZEMATISIRDIE
¥, KBIEXZ—FIVBILIZHMLZ. ZOoXZ—F)VELIZIX 3 BEOLEmDNT
NLFENTWaro . KBLITHRZMATRELL, PTFIVI—-FIEMAT
I<RVEBEVKBINEZ—FINVEBIICHBEELZ. T—FIIVEBIOZ—FIVEERSE
TR &, 2BEOILEMDOREYNRES Nz, ZOREGYIIBHREBZMESLL TAS
J=NVERIRES D LAY B, CORGYNEEHRINE, LEWB CORAEME

PIFNI—FIVZENL, KEBIEFT NI T LKBEREMA TESIRVEBEEKBN &
I-FVENCAMLE. T—SVENH LAY B 2SN, KENVICEREMA
TBREETHZETEY C B SN,

L&MW A, B, CIZDVWTENTNGINEITWELT D () 22 5 (¢) DRRB/ SN,

(@) 1L&Y A XD FRA CoH120 DR —BHRET, ARERT NI TLLE
RnUKZEZFEEL, L ARXI—RFRNIVLARBERLU,

) ib&% B 1, 2T CioH1002 DR Y —BRAETHD, B 2EREKIG
IRLEAFRBEF IEEETHPTOERAEY D 55N/,

©) fb&Y C 13 ke (D KBEREDRISTRAICERL, C 2K U D
LNTHARDBLUIZOELBEE TBREICT 5 &3 U FIVERNE SN,

(1) LEYWADOBERZEERIV, AERKRETIVH 2B FITIIRFRERRETIC

* 27230,
(2) L&YW B, D OBERZEZEZR IV, AERBEFVDDILEVITIIAFRE
BT % 12 iF7n a0,

- (3) k&Y C OBEREZEERI N,
4 LEMX OBERXZZEERIV., FERRREFLD2EEIEFIFRERT
Wk ElZAMTRE N,
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SFn 7 EE (2025 ) ElKRF

AOAR (REih&EK) TH

My

£ HRBRO)
<SBIRFIED >

SfM64E11H2H

SR B NV

. 13 : 00~15 : 00
oW 11 2—

(120 4¥)
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３


——— ZDR— TR EE———



AT r 1T —



1] ®"OXE2HS, LUTOM (1) ~ (8) K&EX &,

QEEFENDN S5 DNA Z2HRALE IS AI RSB, 2D
DNA OB ENEEZMITT 2 2HMEL T, obBEEESoERKE
ZEBZAWVWT, TiOEBRE2fToR. 7L, ZCOEBKRTHW DNA #
BAT2HIDOTT A R DNA O KE X1 2930bp (BHEX) THB. i
B, TOTITAIREHIBEBEE EcoRI&E XholTHUIBI L 28212, THEK
QDEENENDLNSZVWDNAZEAL =,

@ 3ApxY1rO0Fa—T A,BCERHELE.

@ IThNEFhovxa4rza0Foa—T7, 470Xy 2AWT, (%
kK, HEREREHR (DBROBLDEEEMALD, ZLBENEL
LEDLTHKEBEEAATCBENKRELSEMRLAEWVWER), THE (a)
ZHALETHRE (b)) OF I AI RO DNABKZIEEZEIZ AN,

® ADOXYAIO0Fa—TIIEHBEESR EcoRIFIK %, B 1213 H BB

R XholtA¥RZ, CITIIHIREERIBZK (HIREBERE EcoRIVAR & H PR B &

XholBHEDIRBK) 2 ANT.
INsoA470Fa—TDEAEELT, L<EX¥TE.
LA 0Fa—T%237C T30 0HHEEL~.

Ric# O DNABRIZEWBREBKREZMA T, L<EEE.
D3 EKORA 7 O0Fa—Ths5ARAFTORAERZEZYA70ERY b

TRy, BRXKFEBOT O —ZXAFTINOMNELOE (T)) T

RVDEFEALEZ (R4 70Fa—TJ ARFLV—210%EIZ, BREIL—

C2DBIT, CRL—V3DOBICANE, £, HEMNEODLN- T

W2 DNAZY—H—ELTHOBEIZANE.)

® CZOBREHEBOTHO—-IAFIVIZ 100V TI300HEEL 2.

@ ZOHE, XON1OXS1TARo .

Qe ea®
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S

1
=

2000~

1000> I
700> | INENGEGEG—_ I
]

300~

X 1

(1) LEEEOEBRERNS TRE@oBEMNEND N S R DNA O H IR B
KB (HIEBER EcoRICHIBEEESE Xl THUWMIT 2D TESMEL
TNETNOHEERDOKRZINOLN2EHD) 2 FTRoflOLSIcEd. &t
B, DNABIAFZHARAALZITTD T T A3 RIZW EcoRI, K& Xhol T YJ I
TELI2HEREINIZENEZN LI LAV D ET B,

il

EcoRI EcoRI EcoR1 Xhol Xhol

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

B2) TREOGOIIZAIREREDLI>RALON, 2TFUNTRE,

B(3) THRECQOQOHRBEIZSOMEOFTEDOLIARARAESEEZELT
Wah, 2fTANTRE.
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f4) THREODOEJ/WKFEBTY IO—-—XTIVICEEZMA S &, DNA
BREBHL TV DN, DNAZERTLOIYVEOREZSKA T, 217
U TRE. '

B(5) TEREE)DHIBEEESE EcoRIIZ DNA O EE 5 GAATTC O R4 % U 7
Td. 2R CYMcnERMOBEENZZ T, (Eok5UHanrk
NONLEEIRXELZE, HITB o TWA2HEEFNOHE T HEL Z &)

B(6) # 420 FEEMNNS2 2 KIBEED DNA 2 TR ()DHIEEEE EcoRl
THWT2E, BERMICEMAFTOYHRINEL., NEEDLTE 1AL
WEA AL TEBRTEZ L.

(7)) ErDACAYELTEROBL, TZOEETIAIFZANVTK
BEICERODAXZETH, REFAREEZF O LA AV EZEET S
E3TERW, TOHEBZ2TTUATREER,

M) /A RMETIERB THEICERBFERIET S CRISPR-Casd & WS
FHETHADNZE KAk, COAETEDIICBEORET S
ATBHDN, TROBEDETRTHWT, 47UNTRE.

(FE#] BETF, XIZVAF R, Cas9 ¥ /NI HE, /i1 K RNA,
DNA ’
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ROXEEZH, UTOM (1) ~ (1) CEA &,
AHEHEIEBTORRBICEGTOOEBINEI 2720, BEEER
SIREBEETFOHAEDLEZDL OETFREDLSBIENTES., LML, Y
DEMEEOPFTZENRECIL2H/IL, 2HREOHDTFHREZET TREI NS
<72, BERZEIZEODRZ2 LT 2ICIAEHED, HhEE2E- TR
ERITICIERZREZMEL, MRZHE (MoBEEKEZET2) 2ETLL
BINVBETH2. BHRZEZHS L ALCEZKLABRDBONH BN, TD5 5
D—DRXHRAMEUEDRDH D, )7 AROEYITBWTEERBMDOSY > /XY

BOMEIML NP OY O NIVEORMN T H L, EHEORENEF TIE
FoTLEW, Z¥ITH5IENTERN,

() H2EHOOBICETLOIMNEBELRT AL, KOEROBRICET
LHHVBEFBELVE—HOMHMRAREGHK LEICTHFEL TWS, —HDORRAK
TEHEGTAELBWEBML, FICR2PERTIIELRTFa s bNEBEL T
W5 BT AABB Ofi{Kk & aabb OEE 2B T 5 &, Fi(HERESE 1 %)
DELRFEHIEITRT AaBb iZhok., ZOBEEKIPEBFERERT H2KICT
B () OMBANEL, TOMBAMIZ 125%5 ThHholz. TOHH, Fi
(BEFE AaBb) AL2XRETHE, F (EE 2R) OXFABMOHEL
WXEDOXDITRBEN., 2L, BEFE AABB, AaBb R EZFDOEMK D &
B B IX[AB], AAbb, Aabb 72 E X [Ab]E L T, [AB]: [Ab]: [aB]: [ab]D & T
.

M2 ®52FTABOHEYOIERERERTIECIBWVWT, BRAHGHITH
NOIEBELRTHEEZ SR E L. KEKEZERTIBROERTFHE 23T 5,
CDHEMEHRT 2EHENR%KEZRERT2EHEREL &,

(i) FOROEGRTFHOLKZREYE.

(i) FORADODERFROLZR Y.

ZiZl, ZOFTAROEY TEREROBETFEREKEDODELLTFICRAL D OMN
BENIEEREZTELRWV,
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@) THHFE b)) OHEGO0RRANEHZRITERE L THEERE (LD
HELTFEOM) NOWT D RNA 2RI 5BFZ2HEMEMNAREEA
TERWhSEEEZLNTWDS, BEEMEBEORENIEES>TLES OO0,
2ITHUATR .,

@) #HTHEDOINMEEROEBE Z TRLOHFENZITNTHAWT, 6 fTUAN
TrEt.
(FE#] Kk, KoS#KE, KoS, Ko > Bk, Sk,
Kedid, FR#kE, BEsR, %, B, Ko®

(5 BEIPREIAHRBRIZOBE TREZSIAZ 2Dl

) P21 XBROHEYTHE, KAZRETLHII LRI > THEDEIFLRS
LT3 ENHESNTNS, ZNERADKREFARICHEDEICRDIEN
ERFLTWVWDEEZAOND. COMBEZAMALTHETELSZEEASN
TWabHDEMMA, 1frTet.

(7)) YO04XFXTOBRETFFREACEBNTRE (FREK) »5iHE
LEEEORRETS. —F, RE BHER) »oBELAESIEETR
FTHEERREBIZREZENTWS., ESFFIXIDNAOTOE—F —HEHEN A
F IVt (DNA OEBEITAFINE[-CH:AMMEINB I E) SNd &L
STRENMH IS, LaLl, BERBEAOFRMETIE, ZOEEN
HOBMECLIOTHAFIML (AFVENENDZE) ShBOTEET
FREKLEINSG, 20k, ZTEEOELCBVWTIE, BEICEXT 2
BETHRROCERT S, —F, RERBTFCINOBERFHE, AF
MBS NBEETFREONGERENEF NS, AF IR
ZEBEFREMMEEINLORREN, TOLL A% 2 FUNTRY.
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ROXEEHH, UTOM (1) ~ (7) KX &,

KEEMIT Lo TARUARBYETHD, KRLIZEHRIEETHITRN,
KEIDTENDMI WD, RERACBEECAKRIEFEITSIHEGICE, RN L
MatoBEEOREZZHMAL T, BREMNSBRENE KD TFEBH B
HZEMNTED. INZEZREBEENVWD, LU, @R ITBEKME O EEE Z &

DYUCIEE_EREROT, BELZTCH>ZHRBEOKOBEHIDOT ML N
BTV, TNZHNDDET, BYORMIR, oFEOMMER E 3 HREE
ERYSOTHBOKEZHERIIHEIT I ENTEDS., ZL<OREER, 20X
RHMREOMBRBICE0EZEOKZGSEIIEBT DI O NIENDHZEEZ T,
ZITHHIH%EL, FOROHMBECLZEIEET S O NIJEHRDN, T
DINIVETHDEEZR, TROERIZI T 2,

O bvhrDOFNNIEHOEBREHRZIHD mRNA 285 D KAKEZ, 77U
AVAATINORFME AIEAL .
@ NEBMEBICIE mRNAZESEhhWABKEZ, OERUER2EALE,
® HEME CITRMNOI U NRIVEOEEBE#RZHED mRNA 28 D KEBIK
#, OLRAUBEEALE, |
@ O~Qn#HEZLLEINSMEEZ, BERTERER (F7UHYATIILD
FEEROBBEICEIEEZLWVWEK) OFIZ2KEANE.
® Fo#%, WRHMREEZANLEZEBEEZ, NIBEOREKTHEHD =,
EEBRIOHKR
MR AIKEOKNAD, KoBITHAEL .
SRREMIRE BIZ KN A TEZADBEELEN, BELEMN =,
PRI CIIEEAEHELRD -,
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F0#H, TROERIZIT >/,
TYI7UAVAAZIVOWREGMEIIZ, YyONIEBEEZ2HETHAKERBZEE

T HHALKE (D (HgCl) *, HILAKE (D ITXDKEHOMHEZHER
THOLFEMEMESZAT, KAFVEBRT 2EREZHANTL.

®1 KRIOH R

NI EHD
Ko+ D
mRNA O 5 £ 41 §a HWALKE (1) {LZE%WE M
, BiRT 5HEE
~NDEA
72 L AW 72 L (7)
72 L H 0 =L (1)
1A H0 H0 ()
H D L 7z L ()
» 0 HD 72 L ()
H 0 H0 HO (#)

(1) THRFGQOMBEOCDHERZHRKEDOEH S EERAKEDOHSTNE DX
STHHFLTWEIhbMrd LD ICEAWITE T,

M2 bEFOKKOESBENERLUEE, THE G O FOFREIZBW
T, KOBENZRETDZHRINEC>VNBSETTOEREZ 3 TAATRR.

(3 () THEBCOIFINRIJEOEHKBERLYE.
i) MRBRETECATCZZHFHALTVWLII O NNIJHEHOAKZ
o

B4 NEoLEE#HRBEBTR BEMOINVI—ZABEN NG EER#RERANXD
HEWIZEMND ST, FII—AZ2/NGEEMRBIZCRHDAATWS, &
DEIDBLLSATHORAATWVWSOD, 3FFUANTRHE,
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R (5) ERITY ONI7E HORAKZEETERTLSZ2Y ONIVETHHZ &
THRTERL, ERITRHRERIOEREZ2IFITLS>T—INESNLE, £ 1
D (YY) ~ (h) OFTKALATFOEBTAEENENDDZE 2 DENR,

M (6) FEBRIEERIT, ¥>NX7E HNKEZEETBERTZYNIET
HHIERHERTERE, LLL, T7UAHAYAHTIIVOIPRMEIZITIEEI
KEeEBETEBT DI NIEREFEEL, YONJBEHRERZEOY ONIHE
EEHEELZCTELZVWOTE RV EWS AN, ZRITHL T,
HO2ERZEZITWVW, FONRNIVEBEHNKEZEETERT DI NIVETHS Z
EZ2HLONI LR, EOXI2RERZLEEEZEZONS D, TROERNZ
TRTHWT, 3{7LNTREE.

(FE#] mAd, hHE, BEH> T, FEREK, Ar7o0—X, /N,
Y )NJEH, E bOFKRMmMER, NTOE

(7)) UTFTRMEBRBETEESS, P5FNVECCHTLIXNETHS., M
| F M ¥ cEvsEarAhL,

[ F REgHEISHWINOETEBHL, ZoFVECO[ |
RETHLIFWOMBE Lo & |lckads. zoE] 7 okl
ENEMLT, MBRBELCH 2] 0 |[eEMElLTs. BHELL L
L O & 8 5 cAMP EWS BREEVEEZF R ICELET S, cANP X
S5O 3 JEEBELLT, —HORKBEREL, BREKNIZZY d—
FUNZNI—ARTHREND, COKBETINI—ZANmEFRICEIZTNT
MBEEENERT 25, cAMP OX S 2RO EREEMER, [ ¥ |e &
Tns.
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[1]  Inthe 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, (nfew people would agree that the

internet has lived up to that *lofty goal.

[2] Today, on social media platforms, content 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 Al 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 bad, 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 rising 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 by 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. 4)Finding a

way to boost positive content., they sav, 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 enough of the algorithmic distribution channels disfavored divisive
rhetoric, it just wouldn’t be worth it to produce it any more.”

(Hi 8t : “The Al that Could Heal a Divided Internet” April 15, 2024, Time & ¥ —# K %E)

(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: & HI7%
*post(s): #H *incitement: # A

*nuanced: —a27 > A (Wb ER) Z8ATWVS
*chatbot(s): TF A M EFFEFEH> THETRMEZTS> 70/ I A

*brittle: ffiL> *calibrating: AT 5
*affinity: FFA1TE *cascading: T 5
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