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ML m7KHE (Xa21), MRIEM MEMEEFKE (BRERR AW, ZRHREAERKE, NEABNIE~%
ERKHE(PEPC), BB BREF R E KRS (TZS+epsps+VHB) , T3k, IAVIE XS L OM L E R KFEFT S
M EMEFMHE—T TR,

1. #EXa21EFEKIEHEINERIAR

ZMRGETHIARMNER: WD FrEE BAE63 (Xa21) ZERKBEKRNRKES, X—MERAOMREEE
EFrER =R TR AR AR E(LTAB/ORSTOM-TSR) 5hnfligE LA FHE TR, HAREREFR 712 (Transgenic
elite Indica rice varieties, resistant to Xanthomonas oryzae pv. Oryzae) * R FIKEREIEGS (Xa21) 5k &
AR mZAMI2HAMIZ, RERRZNEE. AERE. EMFAANEBERAMRIE AR HITENEFEH#TT,
HEERRER A REL L (EXa21 £ E L KREEFIEMNY °'.

RIFXERI, EARBHRIIMI2AIMIS Kk BMNEM R R, R, Xe21KFBHRE T N2 HPEME
BAUHERARH.

AMARXANIERGHATTIEAERLE, BN, XIMEERKRDT R T CaMV35sFINosZF x4 T4
R,

11



MRAREANXIBREFI SR EZWNEF, SFE1996FHMABRIRFERES (Re=, MFTEEL)H
BTN "EERERERESIKEEREVHEENMNKREZER ™ (US5859339), mFIfE/E I AT 19954 F
BUER BT EYTRE NN ERMMR" (USS977434), EXEMMFIFER T AFTF1995FRIENEF "]’T
EYHUREE DRI TTRTA AL (US5952485),

ELTNNEEFERRN AN, INMEERRMFROIMENEH, N EREXHFREETHHRIES AR
FrE 7%, MRAAITEESRSIE, BAZEERKESENENTEEGEI0TMN L, Heh, ESNEFHFHEAR
EREEAT, IS, Xa21BREZH—MENERZERE—MENTEKBEHRIN, X2—NRENEMRIGRS.
—MABTIEMOBEERER, WEEBMIENGE, AREXEVEHET TN, RETEKEREHTH LT
EHRIE., RERZXMANER, ZEERAKBRRATEFEREM— LRI EEITERE AL EE (40
(BB PPIEXHAR), TXECHONILHT T HFEER WERERKESRNEL RN FHTE
WEBBSRMT.

2. RXWxEEREEEFEKEHREINE TR

EHREHMREMFERNZE LEEYEESESHRMARTR. KERXRNIEX (RXWXERSARK
EHRASEERFEAR) 2, B, RNRASRESREMEH.

EcoRI BamHI BamHI

F Cgsl\gv HPT Nos | Wx5'UTR Anti-Wx gusA Nos —I

LB - RB
PCR(626 bp)

B2 X WxHE B 5 R 7K 75 i R 3 i 454

KRR R ANIRARRE AT AN RITEEME CIMEF), BF—LFXIPETHNTFMCaMV35s, Nos
fgusAth B ETEXNHERRERF.

o, ARARER 7 BEREFRRIRKEHENRR, X—BARABETEH "BRIEMES" (GB9112645D),
1 % E|CAMBRIDGE ADVANCED TECH 7£19924F B35,

RREFBBERFEAN TOMENTHSZEERRREX, NEREXMIFEFEEHA LIRS AR
Bk, MREABFTEBIE, BLZEERKFESENETHFTEREAI0MINE, Ef, EINTFHOFEABHE
FEEAT., EZLTHNEREL TS IMHES,

3. HEEKE B EIKE R ESE FIF 5

ARARBITAETN, RRMARX (FBEAERNKBEAREEDS A ©, 2P, BRNXASR

ZINEINEF, _
EcoRI P1 Hindll

H Nos hph <35$ m 355> Ferritin OCS H 3SS> GUS P

LB P2 RB
B3 #HEAEEKENARREEE
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ARARXBOIRER R UTTERTERMECIMERN), £F-—EHXIRETHNETMCaMV35s, Nosil
Qusth B A TR MEERMAH.
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ZE)HETEN HEMER" (HU0002177),

THEEFERRTANTOMESIET N SZMEERMRE R, NERZEXI A B RE AT R HER
B TIE. MRAETTEEIIL, BAZEERKESROETHTRERI0MN L. Ef, ENEFHNFEAE
ERERE. FHBRERSBNETMEBERERTENTHNITEOGSHERX, BRATHEEXPIAREES
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BAY ¥, Hef, RNEXMESRESTEINEF, MEE—NREPEPCEE KRR RAELBMM I AFEHERH.

EKCa-pepcERE
Ca-pepc gene in maize

T-DNAFHiLFR |

. § B E E | T-DNA i 5
Right border of T-DNA ATG TAG B Left border of T-DNA
L] L]

BEF RETA ®gikF
Promoter Probe A Terminator

E4 #PEPCE R /KFEAT ME A EME

AR RRANTTERFHRUTERTERNE CIEH), £F —LFXRETHMNTHFMCaMV35s, Nos
Fnpt 1 LB EET XM EERRRH.

S HIRE KT8, FH 7T EXPEPCERE , X—EF 719984 H A #Nat Inst of Agrobio Sciences
HIET TH "CAEMMCEYFRIEASGIEAREE" (JP10248419),

ELTHHEEERRENEXIN, INMERERLMIROMENTH ., N ERFXMIFREETEMAIREH AR
BB %, WRABTEEIE, BLAZEERKBSROTHTESLI0MU L, P, BHNETHOFE
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BERKBEREAPEFEHM— LIRS IFEITENHANEER (0 (FREBHID) FREXHNAR). T
ECH XU HTT T FREIER, EZEIMETFNEMESIBFSLHMH10,
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5. SEHBMETGEEREKFE(TZS, epsps, VHB)HHIESNEFIFFR

AMRAPERNZR DBEYEEMESHRA. EBRYMZR LR VEYRRHR O, EETHRL
BEREDEMFRETNRFFHERTR, £RAFiLC {Engineering Higher Yield and Herbicide Resistance in
Rice by Agrobacterium-Mediated Multiple Gene Transformation) *°, He HNIEI SR ZTEINEF).

LB [3'35S | hpt | 5D35S|5'35S |gus(intron) | 3'nos|5'35S |RBCS-EPSPS |3'rbcs [3'nos tZS 5'ST S14|SARG68 3'rbcs|VHb |5'NOS RB

1 1 i 1
Xhol  Xhol Bglll Ncol ~ BstEIl EcoRl BamHI Sacl Sall Sacl Sacl Pst] BamHI  Pst] Sphl Xbal Kpnl

ES #PEPCERKAEA ARALEME

A RRANITOERE R A FARTREELE CIHEH), BF —EH XA THNTF MCaMV35s, Nos
Mousth BEAEX M EEEBR T,

ItE5h, AR EAEPSPSE RS X X EZ L ERA S F1998FRIEMNEF] "HMBREFIEPSPSER" (US5804425),
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FERAER" (EP0508909), #5td A HAIVHLE RIRILT EEMNFIFE R TR i F1989FE BT F 8T
ERANEREREHMEERK" (US5049493),
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ABHEFEAS, EZENMNEFNFRESIFTS M4,

BEERRENER, AT BE TR R L AHER AT EREKER RS R NES LRSS
TREH. RIELEBIEH, HMNEEIBSLME2,

I\, BERFEERASEH

HUEPAFHEANNEERKRZ AL E12F P L F T 2H 7 XEMARENAZ A~ (FRZENO% I AR
FEHRHUBNEEAKRT), ERBERACONREARNENEERKEG., R, FEZUBHEERRE
RAKRE,. AXTRBLEEHER T FENREIE.

FFEEIR:

—TUA 1999 22007 S MM A HIEBE =, HERAT=BAALERZAT = ER4%-12%°, MBFTE, #
ERAT~EREBER.
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R 2555 F K Charles Benbrookf§ + A XE# 17T —WMtR, BERET: $ME LM EER (—MRA)
HEREYSEEHBNOERAEXREEM, R\EER LI (USDA)GITEIE, 7E19964F F20034% 8], XE
BTMEZERNAEY (XX, KZHBE) MIEMN 7 BREFEAE@IT0005 AT (kg) . EERUIBAIEIREE
7, 7E20014EFI20024E F, SHEFERRAZME HBEMAEEMT22%%,

PIARIE K S HEINE H B R EM 1998 2004 15N 75645, —LfIiREMNTEMACENEHBE~4 7T
A, NANTETERNESTENEEBMEAMKRE. M2001EHFR, ERNREREEBZIMIEMK
SRAEAEMEE LT, M2001EFI20044E°, ZEBMHEAEEMT157%, 2,4-DIEANT10%, BRE(RE
mT750%, Fitt, EEHHEEAENXAEEKASEARMRAFEAEREME, BEER, HORANEAEH—
EgK,

TIRRE I FEE, 5 REFIEN:

ATEEEXENEHBM MVEYRBEEFRAD (FEBRMNBKUEY) —ESANLEES, & (—MiE
MRS EBFAEEBENFORE?, I, SERERASRERATAEEEHZE, RIFEENLEEE
EERELARENENE", 0L2SERFEEEABSEEMEMIRESIERBLF.

REFR. BRA—MERNEDRE. IMHREE—RAKIZ2001FM2002F 7 B HB (12 X I EFE
ERERKRT), 2002FAMREFRRKRI, 2004FEXEERRI. BRERAEAERRZNZHTERTHZ
RRE, EREORVASRGS, AF (FIMERMEY) EBHLEHEDRERD (FIHR)Y. HREFR, X
MERXRMERNEREEZ LN EERASTRAFRILTEEY,

FERRETRE, FHEER:

FE20014E 22007 [BSTUA ST R AA®, F LU £P4E B B A AT REANAY 5 H B AR S D HIE IR A G5 L SR A0 Th
BB ANERESRTE, ARSENTYMRRZSIRTEMEE, MENREZRUBMELEER, XE
MERRUAMRERZSEMERNAZHILEAREERS%-10%, EENTERSE0RK. KEXHFHE
ERRE. BERIE(—MULTHNEER. ERENTEEEZNAD HTHES. RERERS. LXEHD
ENRRAAT, BARXREEA. XEMARENAST, HPDEMHELAHEXERATY, B—HRFE
R, FWREXZEARSNREOBINGIFIMEET, REQBAFFIOMEEEELMHMER, R,
FRAREEN T HRERATMEXRERATHEDRERTKINERY, MEATH RSEFRRYKENRE
TREMMTERFRBRAB EAREREZHAMRE.

SBHMUBIIED S R K:

B1996FHERAKTRAFSIAMRE, LHEETRARMNEL KEMEAREAREESRET LHET
MREEZ L, M199BCEES, AEMEEmRITILS607 A (FEA L AH), XMBEARNY KEFZZS TF
G =L,
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WA FF 4G RY -

19965, HIFLEMNRERNRGHMTHEXEMARET S, XMEERXZEBIRTE LSRHHOAR
75 (BREF ) EH B (7 f & &iARound up)

20t L 0FER P, ZUEANEBEXIMERAXEMTNENNEEBEREINET, BXELUBREN
M EFTZAMAH13. {EZRounduptl X T 7l R E A F RUAE L 2120004, HERKZ M7 A H 6B
FRELMBIERVBENRABSEEFIRATY. BERAEMTHEAERAHDUBBTERREBEE, WER
EFRMARRERELMHREBANERMENLBRZ, W, THEI—IBENNEFRHRER, BLKRY
BREMTHENEEREAGMNARIZBE T 5y, MA, XETHRABERRIEREMNT, 513
MERRMEREFWE, FEHPNHTERN K.

HUEEXEMFRENEMTAATASEZTTHFEEORNF TN, EHXLASHEBHER LB
HRERKE, ZHRUESTETH TS K, RELENNE, XEMARENRREFSISRENIER
ERXEMTELEELS.

EXE:

B E20044F, EEMEMATEONEZE LIEHERERAT®, F20084F, 2EILF|92%, 72004F, £H
THRN N ERATHFRIE0% I THERSE, NETREREKSAINEXERATHTY, A,
MLEMBEEEREREVHRRESEEE T EUBEEEN. ZEUHEILERBARABEYN, BEBLEE
SZMEARANKEEREM THRNOENEREREY . FEARAEFRAPILERRE GER EHRES). MR
BT EUMIEN ., FLUEHEILEIIZFT KL10ZREY,

(ERRUERMESIEGHERERATMHT, ATRANMBEEESEERMTONETRIET, RIEE
E R ER1997 Z2006F MEIE R =, RESMETATIAT TR F R AR19.72%E T +7KF]34.065 7T,

FEPTHRE -

F2002F H1b, HUMELERAKETELEHETHREXRZMEARNO%, BTFHREFFAAFMHTERN,
HUMEFREFFXEHREARZ LT, ERRUBNANENEERREMTHELSHRE T TRNFHE,
Bt SEHMFF A D Z BFATF TR, F LEBIX LT H9 50T 55 & FIRoundupBRE ) $4 & 3k FI°

BREUBNEREMMENEERRGHRE T URNFE, EE2NAHR, BARRFREAEMBLM
TEEIMNRAER. M2005F i, &HIIEEFZH OMRERZOBOME A FRE T ERFIR, HUEE
RENECHWEERKRZHIFT LA, EEEAE. 2 ARFNEEFEMNERMNENFELTEE, BXi
MNEMAWES, RERFPEFEL R,

EBEA:

B19974 k2, EREHNEEREZEMNMARIPAMESEZLHNEERAT?, REMTREMRREER
HEEN., —TEMREDEERREEM T —THEREAERAKEERY, HILEXNET, 2003F, ERf
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BN AT T HERXKZNE, 2005, REB T 7THELXERAMFAMELERRZNEGENE. Snh
AREAMNEE, RUEBBEAFBRBBREAL. BAHEAESMNMKFTIEBELENEEARER, §602AFTKER
REZEAHLEPYHMISET /R, KANDFL/R/ M (AL F8ET/M)®, RIBITUSGIT. 20084 EFHKKAA
TRBONEPEHERKZT™,

1. MEBREMEN

MRPEAFRERKEHLEIE BUEEEEREREIRZRREDETNOEKR. Bal. JLFHREH
AW BIREEERKBEANEEREMIANETE. SR, BNERMEETAHBERIMLHOETZT.
—LHEERKEBHTEREMERERIMIE, RILEREEMEIINTENR. EZEERMNHY.

EXE. MRENEAFERENZUBERERNRIRS. ELBRMRTT AFXERITTRIPOHEE
FAEMHEANRREASBNER. ZUBNETNEERRE AT X126 R L2 T XEMARENRZE
L. RUBSALERTHTHETS, IR ERERMTHTAEMT R T RikET R, HUE
MAEXRIERTT (E6), BIEE T, ARERAMTMRGESSF, RUMEFNFIDAR T10ZET—8
20034F ARG N T 1445,
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LTHEHBEEZENZE, RETHNRBDEBETENREEATFP, FAXEASELEHMERETAIEH
THERPEETHZFL, HEUBBIHEECHERERMTIRS, NERSHAMTASHTHFIRN, BE4
RAERBEMNOMARETHAINHET, IS XZRBELEFBLEREFTEEARZZTHNERFTHRZHAFkR
THRER 3 % B

KEETEKTIENRRIEY, RERKEHLARHERANKEIEES, PEFERSMARE. EAMEE
FFIRHRE, BAKRENTHRE, ERMEERREFAZTEIRRR. I, AEXLEERNAGHMERE
BNRAR, REERNEREEBNIESEESHNRANE, MASBRARTERNERENLEERZ. LHEA
BEITRME LK, —MPEATHEFRCHEITAFHAK, Bt KANMENTANPEEREZBR
R BERKBEEFSHNEANATHEE, EREGNMEMARRRFNG, 1N BHREONEZERRRE
PHREAIRFOE (RA TS N2008FREFHIFE). A, I TEHREERKREDRANENNETTEX K
ERRZEMENEREENEY, RERFESRESENL.

2. MFMIELIK. EFEHARS, URMKRETHZIE

THEENFEART TRELFAEMANAN, T EHNEEERABUZRASINFTATIFH, MI1ET
EMTHETEIHTELFHNENTFTHUMAREREEREAZL, QEHTESMNME=E., A, XEL
MELERERETT, BERRSMEMFHEEFVULSROMT, XBRE, AT ZXEIMEFETHE
HERARATMSSI % EREDE, MARSHEREFNMERRRBRENENER. NEFAHEENT WHEM
TNt BNEZFHRETELRE, REFASAEESHERRBUILERFT, flm, XERXREASIA
HRERMTMSEMTNERELK.

RFEEXERWBHEIES R, N1997FE20065F, KRR FHMATREF L EMMTRARE LK, EAXMN
28. 71X LA FI40.475£ 7T, KT M19.72% T3 FI34.065% 7T, L EMI7.635THKEI61.69%( ™. 51T K AIF
TURARLL, 20 LO0FRPHXMNENRIBERIT 5SS RNEERFTROAITH, 260k, £XE,
WM TNMIEE LI 72445, MEGEM TR M20034E 5] 20064F 48/ 750% ',

2009f:1 8, ZHRHNEREEER", ASFEFE LFH18%, ASF)CEO Hugh Grants £ 5434
M, RREWUBEFTNAEESR P LK.

HTRENERERKBEARREIEZZAFHIETENES, Fit—BRERKBRELL, gBEIRLEE
AT A& LK. MEER RS HE R ARE LT .

REREDAERRRERAAERE, BieER. M, ZRUBEERKERTHRALZERBLR.
HEMNBMRALAIAIHNEA, RREFECDHESHRGRINFREETR, BAREZTRWSELETRT E
BeE, A NEMRRBEUHNEEARTSERZRZALFBIFIARS, ERMNZTRETHRE
3, BUIREEIFRAHRESNTE, AXEASTHIEEEBRESTHOXE, NitER, ZRERRTEE
IR IR RBEBR T _ERREM T IAR SN, BE R TRAEAEENTH SBA LA, REAX I ETT
R

mE, MFE "AEGNERA" A THEBEE. FBENEE TREREAARBEREE BN | &ElE.
ZhH. XPNMUREMMTEL, EERNEBNIXBENHS TR IRAMGEEERM T REMRYHEE
PSS, RMATERASRANEFERERARREY THNHEANEEFL, BMTARNNEFTNE, EE23
FTRRMEHBEFFRERNNG ., XEXERARENELHEEHEY, FI/LF XEREERERS
HREHRERSENOREMT T,
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RAMEERNESTHEEEMZ AN, RIVEFRARSREFISERRNEEZRE, #MSERE
HEER. RRXERERR. AN, SRORKNMMELHEEREZENNE. LESREASRE, Bt £
EIRUN AR LR UARAK A TR LEBPEESHFRERNTIM,

3. FEIFIRRIEAD

EMBMNEZRNRETRIN, TAHEAREGEFSFRRENECHNF, EZROCKBFEMRA,
REBRAGRZIEIEFHEANER. RESRERKRIRYSRENIENE—NFEFHNES, FUOR
BEATRERKBEF L HHE, BATERMHLETRERREN®E, LHEPLHERING HE > 2
RKRBERFOLL., MEERKBARENF Y ME=EATBEDSREERTLEEHNRE, REEE—
¥, TREREREFARFERERMAHRE, SRAAMBANTHERFF, HEXEFMHFER T 55, NRE
FRERSENERAIMFHEE OZEN, FENMEXIMEEAMFAEXNIERERESEN, BAFEL
SREAIEEENA, MA#OTIFMAKBHERBSHETRNFARE, HFERBIEBHERTXELF, 7
THEES.

2001%, BEEHA T —MAEXEEREYMEHENNFERM L, NRERMASRSEER O EEEEYHH
RERWEBA AR RFSY, BN, 3 HREBHIL BEETHEE, FEXEHLLIRIER Y
A B ARMAHAETRER~EZERNN, ARBITEAME, BA—BLRET7TERBILEZROER, WTHE
WEEFREMARMSEEGHGT. ESERNH#TRESANTRMBZEELEBNEE, FESREEMNEER
RKBRANNEERSEREFHLREEIMG, EXFERTRESE T (MREBHDY (FE). —F
BEREY, NTERWNEEIESRTRLATE, E2LELSI0ENEERNE. MUEEFZREHEAN
B BRREELHTTHERBNEER KBV IZEEBUTFH M EEZREKRMNEINERT #4
XL E BEERE RSB X BUFREN AN RER AERN . HEEATAMRAKRE (Xa21) ffr
TBIE =R B F KR (PEPC) 1y (MR INIL) HEBEFESL A M. XFERAMMIFM R EBERE
HFAEREHBENERERKERRAPIEEEE. Fit, NYTRBAEFEXEEERNKBESHC LMK
FFERIERA.

+. 2

HUBMHNERERRZEFRATHNTRELZE. REEN. REAW. FREURMSEFRRTERN™
g, Af, EIMNFENTHNARZERERRE, WEAEREREYMA DL ENBORET AR ARFERE
HETESMABENETANT, RENRR. RS, RRARTESSFHNAERERKERR, 28E52TH
W, FEFEMEINES, A -LERESHERSTVMEARFRXATNKERKBERER, BTMAMEL
SFNMKR T REARELEREYME, RMXE (MREBHLD 1952, BEREZHTEMNIEENE.
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FENTESE-HRNEZUAXBUFSR T FEARERKBOR L HE, INRBEFEEITEINE
ERTAEHROE N, FEBIMIMIMA. NEREERKEF L UETETROTHERE,

ExAREEREVHN—DBEREZLIHE B TR, FARRANTRENARE. BEEERET.
FEEERKREYSESMENNET ., ALFEMTFSE—ERMERIN, GENEERTRMTRAMAK
AN, BEEAFEZERKBOMIRSNER, EUENEERMNERRS . SEEREMNE TR NIEAR
—MRAR R R

FEMNTFESEHRNEZERZWAAXBIEMMEEEREY . HXF AVREOE—IENSENS
HUMMAXRRERNBENRS RREXEHE—XEITHEFHNRIAREEHRERRLENTENRE, F
A L2 EBEMNE RREEBTRBANBFENZEL,

BRARNBEREEREAS EMEHRIEMNTZ A RNIAMITERITHLL, BMNEGEEMEARTMIAH
FFIRCHBBHEA, ZRAREEMIHARE THBREKBRFHCC, FEXIMARER T LARBREE,
MNIRER B EANE, SAESBREREZNRRIEYREEHN,

ARESRIVBELRMZEAREBHINLEFT R REFFAARBEMALTRTHR, MEEBRSZE.
2Pk, BRERFEXNMZBARRET, SRBNKBRIMSTRRMESTERBILE —HENN 8RS
89%, SE—FHEMALLEERBELESTRESHNTE., RAFEANNTE XBE-FEHTAMERATHERE
BER AR ARITA RMENNERS $20%°"%, RTREHTEEERY, ERERRABNELTERER
WBIERREF T,

RI—PESRUMAMNEGHBEIETR., FE. AR BHNFERAORRERIMER T XMITE
RAMERYKNE, BTCERMAE, KRABEARRH, MEGIATEERSONEKGBRE, BTHEE
Kehits, EBHRKBRBERESHER, BABKEXSXE: BN, BT EXNKFERIEEE MR
FIRRAL,

KR UHIZAER (SR ZEAEEEY. TR, KA NERATKREEER, Al MNFSHITEE
TIRARBI™, ESRIF, HEEFHUBHETANTEF, UATHRBLXENBREK, TERFRE,
EEAERFMNEIENAKYE, EBHETENBEVNRMIFREENEMF AL, SEEMETTEHELE, X4
FREFTEAEZNNHTRE, RAEFEKET, REE-—MRANEE. BRES5TETROMT (LE75%).
KEE|S0% ) EHRAKTT X (LE100% ) LR RIFFUWE. RMEMN~EBKEESTHEE, X5LBREN
REMNERKFEH X, BRIEIFLEEIATI50%-100%", SRIZFELFH, HHBESRFARTERARSY,
FE, FAKIEAFTEEENEDSHYE, SRS EBS, BHNTRORESGNERD.,

FERAL, REREWEARAANRTIRRREHRELFAMNFL, THR, REREMHMELE
R, HEREMHSINTRFENEETHE SBERETRELFTHEL, £EQATEY, FRSEMNK
B ESRIEESIAKHNTW, MERESENRES, Fit, ARAREMNBYENERTENHE
N

Kk E AL FER AR RS NHEESHERBRITRLIBRERH®, HRPHE. BRZEMEEH
REHE. HAEEFNERE, SRR RHATRIEFTINNE, SENEARRVERETAETR
W, ATSBEZACHBRREZENTW, EX-—HAEXFEMRE, ESRUEBERRIWBESENHR, £%
EIFER SREELT,

Boh, ETEREREVHULACHELWER ERRNIBTNEFESHNNENTS5HEK, FAIUESHFR
RBARRIIRS 5,
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I ERN0FF, HEREYER - LEANARKBRRECDFNBRTR. B2 AUBHNEERKZ
ROBRMERT A, SHREREVAINETANETREFRRZETRBENNBERE, ME, %E
REVHAEEZHRRERAERE IERERERFFESEARUMMRZE, BRRENR AR
B, Pt REREDHNR Mt —DBL, BMNBEMRELRE, EETRIZEE.

BHEEERANTFZANTMABTHEAREFETMRSNNEERKERR, ERFSERERRARNZD
EHELHESMA S FNB LTS, FERR, L "HE BERKERREESETEINEF, MR
RENERFRKBETEATARAENTLAME, BERETHRSRAEIREZRR——KBIETN, EHNE
AT USIEMT MR RE LR MIASKBENE, BPWKRBOESTHEE. FHREROET, FYEK
RRLETRREPIRBERR.

FEMFME—HRMERW, TN ERRKFEXOESNENTEEROEE, NEROMNE. TE
RRZEMRENETFARHATEELEOMRNONT, EARERKBIHLCEFREEE EXEER
£ AMTA LN PR N ZRIRL B TR AR ARE.

BNEBRCHHRERKRBSEERRIENTZAERINRAMTERLTX L, HOEREMHEA. WS T
RCEB B, EHERARESRLITE.

ARESHERBEA], FEIREIMIRFNERERERNORRED T ERBRANE, (REXEERK
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Master Agreement Regarding Use of the
Uniform Biological Material Transfer Agreement (UBMTA)

Upon execution of an Implementing Letter in the form attached which specifies the materials to be transferred,
this organization agrees to be bound by the terms of the attached Uniform Biological Material Transfer Agreement
(UBMTA) published in the Federal Register on March 8, 1995.

Attachments:
UBMTA
Implementing Letter

Organization:
Address:
Authorized Official:
Title:
Signature:
Date:

Please return an executed copy of this Master Agreement to: The UBMTA Project, Association of
University Technology Managers (AUTM) , 49 East Avenue, Norwalk, CT 06851.AUTM maintains
signed originals and a continually updated official list of all signatory organizations.

The Uniform Biological Material Transfer Agreement
March 8, 1995

I. Definitions:

1. PROVIDER: Organization providing the ORIGINAL MATERIAL. The name and address of this party will be
specified in an implementing letter.

2. PROVIDER SCIENTIST: The name and address of this party will be specified in an implementing letter.

3. RECIPIENT: Organization receiving the ORIGINAL MATERIAL. The name and address of this party will be
specified in an implementing letter.

4. RECIPIENT SCIENTIST: The name and address of this party will be specified in an implementing letter.

5. ORIGINAL MATERIAL: The description of the material being transferred will be specified in an implementing
letter.

6. MATERIAL: ORIGINAL MATERIAL, PROGENY, and UNMODIFIED DERIVATIVES. The MATERIAL shall not
include: a) MODIFICATIONS, or b) other substances created by the RECIPIENT through the use of the MATERIAL
which are not MODIFICATIONS, PROGENY, or UNMODIFIED DERIVATIVES.

22



B 14 1

7. PROGENY: Unmodified descendant from the MATERIAL, such as virus from virus, cell from cell, or organism
from organism.

8. UNMODIFIED DERIVATIVES: Substances created by the RECIPIENT which constitute an unmodified functional
sub-unit or product expressed by the ORIGINAL MATERIAL. Some examples include: subclones of unmodified cell
lines, purified or fractionated subsets of the ORIGINAL MATERIAL, proteins expressed by DNA/RNA supplied by
the PROVIDER, or monoclonal antibodies secreted by a hybridoma cell line.

9. MODIFICATIONS: Substances created by the RECIPIENT which contain/incorporate the MATERIAL.

10. COMMERCIAL PURPOSES: The sale, lease, license, or other transfer of the MATERIAL or MODIFICATIONS to
a for-profit organization. COMMERCIAL PURPOSES shall also include uses of the MATERIAL or MODIFICATIONS
by any organization, including RECIPIENT, to perform contract research, to screen compound libraries, to produce
or manufacture products for general sale, or to conduct research activities that result in any sale, lease, license, or
transfer of the MATERIAL or MODIFICATIONS to a for-profit organization. However, industrially sponsored
academic research shall not be considered a use of the MATERIAL or MODIFICATIONS for COMMERCIAL
PURPOSES per se, unless any of the above conditions of this definition are met.

11. NONPROFIT ORGANIZATION(S): A university or other institution of higher education or an organization of the
type described in section 501(c)(3) of the Internal Revenue Code of 1954 (26 USC§501(c)) and exempt from
taxation under section 501(a) of the Internal Revenue Code (26 USC§501(a)) or any nonprofit scientific or
educational organization qualified under a state nonprofit organization statute. As used herein, the term also

includes government agencies.

Il. Terms and Conditions of this Agreement
1. The PROVIDER retains ownership of the MATERIAL, including any MATERIAL contained or incorporated in
MODIFICATIONS.
2. The RECIPIENT retains ownership of: (a) MODIFICATIONS (except that, the PROVIDER retains ownership rights
to the MATERIAL included therein), and (b) those substances created through the use of the MATERIAL or
MODIFICATIONS, but which are not PROGENY, UNMODIFIED DERIVATIVES or MODIFICATIONS (i.e., do not
contain the ORIGINAL MATERIAL, PROGENY, UNMODIFIED DERIVATIVES). If either 2(a) or 2(b) results from the
collaborative efforts of the PROVIDER and the RECIPIENT, joint ownership may be negotiated.3. The RECIPIENT
and the RECIPIENT SCIENTIST agree that the MATERIAL:
a) is to be used solely for teaching and academic research purposes;
b) will not be used in human subjects, in clinical trials, or for diagnostic purposes involving human subjects
without the written consent of the PROVIDER,;
c) is to be used only at the RECIPIENT organization and only in the RECIPIENT SCIENTIST's laboratory under
the direction of the RECIPIENT SCIENTIST or others working under his/her direct supervision; and
d) will not be transferred to anyone else within the RECIPIENT organization without the prior written consent of
the PROVIDER.
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4. The RECIPIENT and the RECIPIENT SCIENTIST agree to refer to the PROVIDER any request for the MATERIAL
from anyone other than those persons working under the RECIPIENT SCIENTIST's direct supervision. To the
extent supplies are available, the PROVIDER or the PROVIDER SCIENTIST agrees to make the MATERIAL
available, under a separate implementing letter to this Agreement or other agreement having terms consistent with
the terms of this Agreement, to other scientists (at least those at NONPROFIT ORGANIZATION(S)who wish to
replicate the RECIPIENT SCIENTIST's research; provided that such other scientists reimburse the PROVIDER for
any costs relating to the preparation and distribution of the MATERIAL.

5. a) The RECIPIENT and/or the RECIPIENT SCIENTIST shall have the right, without restriction, to distribute
substances created by the RECIPIENT through the use of the ORIGINAL MATERIAL only if those substances
are not PROGENY, UNMODIFIED DERIVATIVES, or MODIFICATIONS.

b) Under a separate implementing letter to this Agreement (or an agreement at least as protective of the
PROVIDER's rights), the RECIPIENT may distribute MODIFICATIONS to NONPROFIT ORGANIZATION(S)for
research and teaching purposes only.

¢) Without written consent from the PROVIDER, the RECIPIENT and/or the RECIPIENT SCIENTIST may NOT
provide MODIFICATIONS for COMMERCIAL PURPOSES. It is recognized by the RECIPIENT that such
COMMERCIAL PURPOSES may require a commercial license from the PROVIDER and the PROVIDER has

no obligation to grant a commercial license to its ownership interest in the MATERIAL incorporated in the
MODIFICATIONS. Nothing in this paragraph, however, shall prevent the RECIPIENT from granting commercial
licenses under the RECIPIENT's intellectual property rights claiming such MODIFICATIONS, or methods of their
manufacture or their use.

6. The RECIPIENT acknowledges that the MATERIAL is or may be the subject of a patent application. Except as

provided in this Agreement, no express or implied licenses or other rights are provided to the RECIPIENT under

any patents, patent applications, trade secrets or other proprietary rights of the PROVIDER, including any

altered forms of the MATERIAL made by the PROVIDER. In particular, no express or implied licenses or other

rights are provided to use the MATERIAL, MODIFICATIONS, or any related patents of the PROVIDER for

COMMERCIAL PURPOSES.

7. If the RECIPIENT desires to use or license the MATERIAL or MODIFICATIONS for COMMERCIAL PURPOSES,

the RECIPIENT agrees, in advance of such use, to negotiate in good faith with the PROVIDER to establish the

terms of a commercial license. It is understood by the RECIPIENT that the PROVIDER shall have no obligation

to grant such a license to the RECIPIENT, and may grant exclusive or non-exclusive commercial licenses to

others, or sell or assign all or part of the rights in the MATERIAL to any third party(ies), subject to any pre-existing

rights held by others and obligations to the Federal Government.

8. The RECIPIENT is free to file patent application(s) claiming inventions made by the RECIPIENT through the use

of the MATERIAL but agrees to notify the PROVIDER upon filing a patent application claiming MODIFICATIONS or

method(s) of manufacture or use(s) of the MATERIAL.
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9. Any MATERIAL delivered pursuant to this Agreement is understood to be experimental in nature and may have
hazardous properties. The PROVIDER MAKES NO REPRESENTATIONS AND EXTENDS NO WARRANTIES OF
ANY KIND, EITHER EXPRESSED OR IMPLIED. THERE ARE NO EXPRESS OR IMPLIED WARRANTIES OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, OR THAT THE USE OF THE MATERIAL
WILL NOT INFRINGE ANY PATENT, COPYRIGHT, TRADEMARK, OR OTHER PROPRIETARY RIGHTS.
10. Except to the extent prohibited by law, the RECIPIENT assumes all liability for damages which may arise from
its use, storage or disposal of the MATERIAL. The PROVIDER will not be liable to the RECIPIENT for any loss,
claim or demand made by the RECIPIENT, or made against the RECIPIENT by any other party, due to or arising
from the use of the MATERIAL by the RECIPIENT, except to the extent permitted by law when caused by the
gross negligence or willful misconduct of the PROVIDER.
11. This agreement shall not be interpreted to prevent or delay publication of research findings resulting from the
use of the MATERIAL or the MODIFICATIONS. The RECIPIENT SCIENTIST agrees to provide appropriate
acknowledgment of the source of the MATERIAL in all publications.
12. The RECIPIENT agrees to use the MATERIAL in compliance with all applicable statutes and regulations,
including Public Health Service and National Institutes of Health regulations and guidelines such as, for example,
those relating to research involving the use of animals or recombinant DNA.
13. This Agreement will terminate on the earliest of the following dates: a)when the MATERIAL becomes generally
available from third parties, for example, though reagent catalogs or public depositories or b)on completion of the
RECIPIENT's current research with the MATERIAL, or c¢) on thirty (30) days written notice by either party to the
other, or d) on the date specified in an implementing letter, provided that:
i) if termination should occur under 13(a), the RECIPIENT shall be bound to the PROVIDER by the least
restrictive terms applicable to the MATERIAL obtained from the then-available resources; and
i) if termination should occur under 13(b) or (d) above, the RECIPIENT will discontinue its use of the MATERIAL
and will, upon direction of the PROVIDER, return or destroy any remaining MATERIAL. The RECIPIENT, at its
discretion, will also either destroy the MODIFICATIONS or remain bound by the terms of this agreement as the
apply to MODIFICATIONS; and
iii) in the event the PROVIDER terminates this Agreement under 13(c) other than for breach of this Agreement or
for cause such as an imminent health risk or patent infringement, the PROVIDER will defer the effective date of
termination for a period of up to one year, upon request from the RECIPIENT, to permit completion of research
in progress.Upon the effective date of termination, or if requested, the deferred effective date of termination,
RECIPIENT will discontinue its use of the MATERIAL and will, upon direction of the PROVIDER, return or
destroy any remaining MATERIAL. The RECIPIENT, at its discretion, will also either destroy the
MODIFICATIONS or remain bound by the terms of this agreement as they apply to MODIFICATIONS.
14. Paragraphs 6, 9, and 10 shall survive termination.
15. The MATERIAL is provided at no cost, or with an optional transmittal fee solely to reimburse the PROVIDER
for its preparation and distribution costs. If a fee is requested by the PROVIDER, the amount will be indicated in

an implementing letter.
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