Descri ption ANTI - CYANOBACTERI A RECOVBI NANT ANTI BODY POLYPEPTI DE, GENE
THERECF, AND PREPARATI ON METHOD THERECOF TECHNI CAL FI ELD The invention
rel ates to biotechnology in environnent protection, especially a

anti - cyanobacteria reconbi nant anti body pol ypepti de, gene thereof, and
preparation nethod thereof. BACKGROUND Cyanobacteria proliferation and
wat er pol lution caused by water eutrgphicaiion are the biggest harmfor the
wor | dwi de wat er envi ronment t hat IeaU_TUﬁgTEat econonic | oss and

i rreparabl e dANIGHEYANGBAGTERIA REGHREY AN DANTIRORE PORY PEPTIDG, GENE t he

accel erated industrialization and urbanization b¥ t he econom ¢ devel opnent

of China, environment THGREQE; oD EREPHRAEEY M FREREEr er and severer,

and bi onom c control on water environment has becone a crutial problemto

be faced and sol ved. The present antibacterial agents are hardly
ef fective agaimmsiCAcy@Bpbacteria, a prokaryocyte that bel ongs to Phyl um X of
cyanobacteria, Domain Bacteria. . Currently, there is only heavy netal

cheni cal reagehe, infgtiopxiglaiss eto  bigfspmpology| i aereirgpipené troteiionc lysreaiallie ant r ol
cyanobacteria. Ho er, in.practical use ai nst, cyanobacteria, th

over dosed: dnarUBRIEh wRoBrAGhER el kR TP AR s - oys
agai nst ot hegredpenefi ci al al gae, aquatic plants, organisns, and brings
irreversi ble and perpetual weck to the environnent, as well as heavy netal
agent residue with increasing amount in both the environnent and
agricultur?4 égéga . Therefore, it is of great demand for the devel opnent
of hi gh-ef é% safe anti-cyanobacterial drugs. SUMVARY In one
aspect, the pr@agibhctiVgohitQRoP4AV A2 olRIBE Sausé EKONRENARS pHilaBsMdthe and

pol ypepti des of a novel anti-cyanobacteria reconbi nant anti body

pol ypept i debiggest Hapofoy geprirtflesdear@ercapadinenbthatsioet fof gres lebapokid lossnand

cyanobacteria ce]ls, but not danagi.ng,oth al gae, cells, plants an

o el AnBTRERO RO G o oy WOBHES T cPan DT Bt B deolitfods 1 or
preparing s gidfsiadizhiionYR0ARRRIAidnfby BE QRRAN HevRbhinBRDF d?fﬂla}(lgﬁﬁ}ohﬂ%-
Provided is a hybridoma with a depository nunber of CGMCC No.4783. Al so
provi ded i spdluromaed alegdnemion haodyevsec raed edvey, sal diohythici chatral. on waterAl so
provided is an anti body ninics.?olgpept'dﬁ’mﬁt function of recognizing and
bi ndi ng cya?fB’H_&’&‘P%}IP%S, ccherpiial giodlepytp b‘é o454 4% F‘Hée_df ragnent of said

monocl onal anthbotdsenOlanba ¥R afBilsSGH! AiaBOLKRERL | fink Blanbthoflfie! gned on

the basis of functional regions of said antigen- I ng agnent of said
nonocl onal pekbrybgeythatSadlchgand iPhday Xrofficganpbdcypie pDodain Bacsrian Gwready,d
sequence sets forth in SE? ID NO. 3. Also provided is gene encodi ng any one
of said anficBoaynlyibaie WAl ypawed degontdar eragelte cIRE sylfpe arbtiichs®iuence
set forth | ) 2 ~ ided IS 1 - tenia
reconbinan%&gﬁfg%%g%Q%%';%ggy?ﬁéhﬁ%g§%3¥%gfgg{%?ﬂgﬁggg%f§%§%9 %%ﬁ%grly
connect i ngrcpadtell asatdriaghy dik B3 eheppalnyipe piftde desapabiinef othedeadical agaand

bi ndi ng cyanobacteria to the C-term nus of colicin polypeptide, and said
col i cin i sagelieplped Te@imsorddrnesirevargble ppd papetgl gireqq to the engigprgnent,
anti - cyanobac ia.re i .antihbod i .am.no acgid
sequence sg W@g%%%mf% g%gé%ﬁp%ﬁﬁﬁ%WEh”%ﬁﬁﬁ%yﬁﬁgéi%gﬁﬂ?%eggﬁgﬁ%w@ﬁggding

sai d any op@icokurdfroducly arekasat ef ik af £reaRhiiaot thaatJchpahynt@hishRepdivde. Sai d
gene has a nucl eoti de sequence shown in SEQ I D NO 6. Al 'so provided is a
r econmbi nantndspisragi-syaabagteiplolrugswhi ch conpri ses the gene encodi ng said

anti-cyanobacteria reconbi nant anti body pol ypepti de.

SUMMARY
In one aspect, the present invention provides genes, recombinant plasmids, and
polypeptides of a novel anti-cyanobacteria recombinant antibody polypeptide; said

polypeptides are capable of specifically killing cyanobacteria cells but not damaging other



Al so provided is a nethod for preparing said anti-eyanobacteria reconbi nant
pol ypeptide, with steps as follows: transducting the gene encodi ng the

anti - cyanobacteria reconbi nant anti body pol ypeptide into an E. col
expression system cultivating the transducted E. coil, and separating the
pol ypepti de expressed by E. co/i. Al so provided is the use of said

anti - cyanohagherhie figkoRRl Bafhi ARhGAAAXROLY RROLEAR: BeAE €90kl wat er
eut rophi cat 1 0n. e I nvention prOV|%es an ahti-cyanobacteria

r econbi nantmaidds i@ gy pprirt gyspidphii-deanobudica i recSmigindms hntibodyesbl fpepidecol i ci n

pol ypeptide and an anti body m m c pol ypepti de agai nst cyanobacteria cel
surface anti gdiovifed isahyprigemy pape denositry Bepheeof CBMCENGHSdy ni meti cs

agai nst cyanobacteria cell surface. anti [ | Z€ nd binds to
cyanobact eri a,ﬂf%galylﬁegdc%g 1|O§c|)°rllon(z)1 anttlﬁ(;e}fyr?gﬁ%e}%% yesgl?ig{ygﬁoac‘ t he recogni zed
cyanobact eri a £igd broviiéd s @anaibbdpRdYiciThibdptidd RERGNicadNEL Cysdmohacisri a cel |
surface antigen specifically, the polypeptide of the invention attacks
cyanobact erbitlingedyhrobpgierin. ibich ansgantigen-indies frggacat olbtaifanenesionad matibpdywat er

pol lution, thus bei enviraon -protecting, and. saf.e on control. of water
Cyanobact e 4 T FULEUR FHERR T B B P e Db b o

r econbi nantanaddhivhehs MehyReptdidfoicidi@niitbgent i on i s an antibody mnetic
capabl e of recogni zing and binding to cyanobacteria, and is desi gned based
on the am no deidingeyyenaepobmeptidadisentiodeidseqpeasscets fath in REQIIPFHY. 3and heavy

chain of the antigen-binding fragment (Fab) of the nonocl onal, antibody
secreted by h;a/%lfci. f%%‘ﬂ‘ée%wg’mdlﬂgg@ OII§5?(E:WI%%“%%'?#H[Elmé%]?(iq%)c%‘ilcgg? wel | known in
the art, e.g. SaRldesd @xaRAIOHROLGRALY s@RfinsBEQ DM egul ar anti body mi neti cs,
etc. In the invention, the designed antibody mnetic just need to be

capabl e of reddgnirevidg it he agtihtagehasteas retdnebiomt yntibadskpadfpeptids, eonstrustedy

m nmetics iﬁ,to ?%'de 3 errigonbinant gﬁlggﬁﬁ%[de nol e uledto t O e% cel
surface, and BRIF°G &R i GIChSLRRECIEN Stifie Y PRI £REPERICE of TN T t he
reconbi nant.BoliMRERLd Gedind @f&@@%teﬁ&%{hk'cﬂﬂnhiﬂué becdligin@elypGidk, Agah due to
intracel | ul ar substance | eak. Therefore, any reconbi nant pol ypepti des
const r uct edoliyn is kelédtagfrean @dikindiinlat kb, 4B an¥i body m netic that is designed on
t he basis of said nonoc| onal antjbody and c%n recongni ze t he target
antigen, wil | Spidiapticyogbacizaa gegmiaent depody BRlyRepiads g ampmign acid sequpppe g
enbodi nment ! hen, the antibody minetic is a 28-peptide anti body
m netics cgﬁg??ﬂgﬁggwggh??hking domai ns of VHCDR1, VHFR2 and VLCDR3 of a
nonocl onal antAldsoghyvidghisns bereUdnkadiey &did agednobf ayacabataterii acpmnbihapl ast
(secretd by hybridoma CGMCC No. 4783) in order of VHCDR1-VHFR2 -VLCDR3.

| ndoor and3@PedoRRYRSREEr i nent s proved that, the anti-cyanobacteria

pol ypepti de cqn i i ! i as biological activity
of novei ng arg%ﬁg&gﬁ%ggﬂg%ﬁﬁg%%3%%§§$§gﬁfﬂ%ﬂ$§?ﬁﬁﬁg cyanobacteria cel
surface anti gamolplow@iey a relbifbindht pgidskide veurir] wigely comprisdsi thSgdrasnadmant ages
that it is easily to be cloned, expressed, and has recogni zing activity of
t he ori gi néhd anirqypeabysteiareeoapinent qutibgdymelyaeitidei a by gui ding the colicin of

the recorbi namsop(r)olvgdgg Fi)staitrgegdétcp fo'gelfa‘)r{r-:}?a?%g %aei\cll l"tntirjgnartl)c{b%a%riz;[ rgco%lf)lirialr_]lgpozy%sgaé) €.

channel . Sai d reconbrnan yp as nore ecological a vi'Tonhnent al
safety, CcOWRRNRYs W ENoGYr r8RTuclidl @R Qe CARIIMG| the AGki-cYRbIRKtcA® Irddib@mnt( €. g. ,
copper sulfate). In the invention, the colicin for the construction of

t he anti - cysihotiapalErcpider iworrbk. nepfitcxarsssidvodyicpobypesng dhe traagdusied delcelst ed
fron1co|ici% El , Ja1 'bl,A~ B or N thg} gould formion channel The

r econbi nant"FrAHEEHIFSRINSE FIPETEE By &AFi - cyanobacteri anti body mimetics
and colicin | ajsbproidetifid @ ubYoreXRAMRLRSardbacdd@ réddMBHahtOMtibddQWRKPEptidwi t h t he
property of formng an ion channel on the cell nenbrane of cyanobacteri a,
any of t hegetheobntiol ofsvasr caraphregticno conception of the invention may be

| i nked Iinearhg to anti-cygnobacterig ant i body. nineﬁjas qor gfnshr cting
the recombi nant® PHEYALHCYHES A E5yangbastsia f95emPIRAL ARYESAY PRIHREPUGCs WhICR oy ovi de
recombi nanfy RELYREAT FAGSARAL pdilpebti®y AP RACLRILLA: mimic pdiDFeptily @piihen al so
provi des preparation nethod o? the reconbi nant plasm d conprising the gene
of reconbi nant pol ypeptide, wherein the nucl eoti de sequence encodi ng

anti body mnetics is inserted into the Gtermnus of colicin by double
strand ol i gonucl eoti des site-directed nmutagenesis, to formthe reconbi nant
pl asnid of the invention. Taking coli@n la as an exanple, the reconbinant
plasm d of the invention is constructed by inserting the nucl eotide
sequence encodi ng anti body mnetics into the site after amno acid 626 of
colicin la gene (the C-termnus). The original vector pSELECT-1 is

pur chased from Pronega Corp., which contains genes of colicin la and

| munity protein. In Exanple 1 of the present invention, several pairs of



DESCRI PTI ON OF DRAWNGS FIG 1 schematic illustration of the structure of
reconbi nant plasm d pCHCcyanoMAl conpri sing genes of antibody m netics and

colicin la FIG 2 schematic illustrates the structure of the
anti - cyanobacteria reconbi nant anti body of present invention. FIG 3
schematic illustration of the structure of reconbi nant plasm d pCHCcyanoMA2

conpri si ng ‘8’?“%%?8;& At RORYarfb B ‘éaﬁcé ?gﬁp@‘ﬁg%‘&ioﬁbch@, bt tﬂf)o.% ehinRfet C

order in pa G 4 the experinent r out the rnhibition of the
ant i - cyanohagiherdyamopaiarpepl isd€acofantidee redoyaindsi ama bards hd cyanctysteiis leddaigugi nosa
cultivated in | ib)?ui d nmedium Wherein, A  blank control; B, 50 pg/nl of

anpi ci | | i n:cobisin thf ghe) motpeyle §p riftacks the Jeeoehizen praeeksrsie celbnWiiyan dibaly ug/ nmi
of anti-cyan ia.po iLde ~ E,.. 50 p - no teria
pol ypept | aanne hEheP R LURERILEE i annta s TRay (B U EURRRERECET R
ant i - cyanohaghesn Mafelcypepdctede cdlk)wvidfnotdaRadety 8t wilerdizaMs@E i wler

aerugi nosa cultivated in l[iquid medium Wherein, A, result of treating
for 48 hourrstutRn, thas hping ehviopmgntipmjediiog ard st wp sont@l of ewtdricyafobagiart i ng f or
96 hours. t.here ar.e asks, i rom

Wher.ei n,. ) 6 flas .each _col romleft to
i ant namdPyeitd TSy R Re Gl R ant 28y B G Thioe s B e
pol ypept i def {hb)iavertionQs & H@b&y ifncBOEdpalily 3NERRGLRL had RAdiNPRRY iidBadickl; 4, 1
ug/ mL of anti-cyanobacteria polypeptide (1); 5, 5 jig/ml of .
ant i - cyanolsad tsedesigngslotagqseqn thel em(np)acidesequidcas ghdrmugdfotide sdquenranoibthe tighti a

pol y-peptide,(1). FlG@th exper.inent results about the inhibiti of the
Bt - by Anoit FET Gt i BTty B eRE RV AT g et e

cul tivat ed pi mybfidadcORRICURY 4783, sVCdsEhihic bRt®oBic@kell &nbkR sk shel 43, @ach col um
which are treated for 10 days, fromleft to right, nanely as follows: 1,

control; 2 gsinglejchgh mhtitwily and ismel) aimddsalet ertibadyp olipgept ¢/ddn(thy inventios, fheg/ M of

anti - cyanohacteri a.pol ypepti.de 4, 10 Kg/ mlL aof. anti-cyanobacteri a
ol y- papt i ey anusbihy KRRRGIGT o610 Qi codling peedrre I o JHeot doott) . 6, 20
jig/lnml of aRkior eXaNARAG LS HeBesPO kY paat i §edombinaf lg‘lyprtIngncﬁéﬁl%rtb MR T esults

about the inhibition of the anti-cyanobacteria polypeptide (1) of "the
i nvention o¢ll Mrigcpaysbiikl aptier cighmi sa tlena ] Seerbeche dmeslian it thy agcedbinmt| i qui d
medi um Werein, the result of Mcrocysti eruginas'a is shown jn the
upper par t POIXPREtidG Sherhy resubing de b et geﬁls%a%ﬂw OM@C%%WWW e G 8 the
exper i ment f, a5kt 5, PROULLiRME pbRIRiL QRsiRfel B 1Ak -CYABARBGH S
pol ypepti de 5%‘? et‘ hé@%nve%t%}lgﬁbgﬁgpﬁﬂh%r%c%lt %es ger ugli%r?osa, Anabct é%dy
Chl or el | a, maneicShaenédaaedien thalbhiiy/aft @d menokioaaliadtitvdd iabkdrean recongbethei n, t he
left flask is control, and the right one is 35 ug/m of anti-cyanobacteria
pol y- pept i Héset afigenpdl Bilintpthergfappgsisganciof thsdnapitiosa; B: Anabaena: C
Chlorelict; Dy I t he i -esu k - ,
i nhi bition of m[ F?gglgﬁ Ir_ﬁ%ﬂ;%ﬁgl%a?%/%}_tlitog, tggégﬁ%ggﬁﬂge%{?%t%tés ??l@ed%ta%@%dty)n t he
nat ural wam@hete®! dotitRidiedybyC Yiakiap avihms aof VECDWIENRIFR2 #hd W @pR3cembrol ; B,
1 ig/nml of anti-cyanobacteria polypeptide (1); C 5 tig/nml of
ant i - cyanoBaeeckanph apdrgy astipgesuyfage amigen (pf1cyppgbagierst PEienlast ysesshlab eri a
pol ypeptidg (1) ; . .of co r | . A SO r ects of
Posulte of Myt Fopfod N9aRD af brgn Gt VAGe b B MRS T hERRR S
optical deagktiMedtdploddeihat, e MOANYRSac@Iria(Fol1pERIAB Ebhstracttd bWaii antiedy PH
changes in water; D, changes of dom nant al gae popul ation in water.
Wier ei n, Dnimetighhey biologicalupetiviy 2f mdvyeingrasend tand sauesinaligally lojingl fosf the
ant i - cyanopactori.a, RohYRERL! A8t Dad HRC285QHRe LhEALEInBes T/ L Of
copper sul FAte)

advantages that it is easily to be cloned, expressed, and has recognizing activity of the

original antibody; it can kill cyanobacteria by guiding the colicin of the recombinant
polypeptide to target cell membrane to bulild an ion channel. Said recombinant polypeptide

has more ecological and environmental safety, compared with current drugs on controlling



FIG 11 m croscopic observation (magnified by 400-fold) of the inhibition
of the anti-cyanobacteria pol ypeptide on natural water polluted by
cyanobacteria in Fig. 9 Wher ei n, changes of al gae (Anabaena) that is
treated by control, 1 ug/m of anti-cyanobacteria pol ypeptide (1) and 0.7
[ig/ml of copper sulfate in water on the first Day 1 (A), the second Day
(B), the thir: . f h Day(D), the fifth Day(E) are shown
respecti velhdglg.’téir Tﬁioé%'ﬁg%ﬂs@#%\l Exanple 1 Construction of plasmd

expr essi ng antin-tiyianabag tierdoticip drythe@hitadeti@and thy epiataiobadie riafrecombinant

anti - cyanobacteria reconbi nant pol ypeptide Mterial : Ié&/bri doma CGMCC

No. 4783.  antigdypolypentide aipnphgglested fiee oliein Ebtladl: AR oeNhat eqvd o i aci d
sequence of tibhody mpetics. the nonoc al_antibpdy secreted b
nybr i doma viaMeL AREKhOEH: Puntrlf BRNEH A0 e B R SR st 1o
obt ai n the :seqURAE G &f vdigRY by CRahpleAbUthk i ighthtieh dHokeGdr, wantthgpdpdiynst ng
fragment Fab; the amino acid sequence of antibody m nmetics was designed on
t he basis dPmiipg agn9mehaantl dons thgureh cecndfrang odfptvembacteta, apy @& teasericpliqigs

oD body RrRPRIE o SoSER oy el P NEHAE SECRoR, G R70
vector is tagbdal asmbisks PstEdeRledictng( Ry Fehasigsht bEI9pBpRICIRERY G@ItRe thwerdBh,CH

carries genes of colicin la and ITmunity protein (said genes are |oaded in
the | ab whéhasist eerrengserdombmast pofypehidss thankdhevewabaeieen. conduct ed) . The gene
encodi ng anti-gyanobacteria antibody m netic nucl eoti de, sequence. shown in
SEO 1D RO 2 | ¥ EERGoHEE TS RUPTHAE. et oy (P pRans FPaT; 1626

on the gengoprig thEhdhe b@re_’é’éﬂnlﬂ%@b&gﬁ%}?ﬁ&[‘@h&&h%r}i&@ll:&ﬁfésgcﬁle@eteﬁc‘o@lnr ect ed

Mut agenesi s technol ogy (Qui ckChange Kit, Strategene Corp.), to obtain a

r econbi nantantgiods ningngsiCHOs y amoted| Atto (ths Showmuis nofiaglicid ) by Témableeswandi nat i on
pl asm d was .t heg transfecgted into the engineer.i ng bact eri 3 of. E. _coil B834
(DE3) to prHpArEcqides 65?'@15 i BURSEEY n 9™ i S158LP a1 aP pElY pdptitde with
anoni - aci dSeAN Gk WMin 1 S50 kRO the (LEMSInART fi&hid 6f B NBdnkich RS
"anti-cyanobacteria polypeptide (1)") and nol ecul ar wei ght about 70,000 was
obt ai ned. construckfiebypmexegsthe hudatilé esqstncarokoding gomuwdly eometdls sb tle- dier ect ed
mut agenesi s_was perforned according to the manual of Strategene (}li ckChange
Si t e- Di r ec B AMiCA§ERLE & codictn lp gsiedtis firsonimeg) The origpplayssienpi i ! Feact ant s
for site-di LS 2 pl ' . )Wl a-type
colicin | ab%?g&ssﬁgld%&iltl)goﬁ%%gg%@)“%gﬂ-cgétgg{%ég%{%fgfﬂé%? ?lcfga’d g‘}‘?%gsp reg%h esi gned 1
pd (125nQg) Esam@¢ 10dfi tHO pregdne divieskeonp kdveral paiSofd@tnegrieghcidcep.ake diNiblRed for

Doubl e-distilled water 50 pi 1 p.1 %fu (AI'l is provided in the Kit
except for 8¢15& oprHPAdmipgticieths rerembiarinliesmid. stg PLEECxRaeMAY. is preppred pcR
anplification,. i.flcation condjtions; 20 |.es «of den ti at 95C
for 35 sec%%ggd} &gﬁénetg% 1§%&u§{§o€ 1(‘% grmgoﬁge%%ngndss@{e ﬁ% e(%tr%ngyg&holdg Erg df or 17
m nut es;  oligonucleotides site directed mutagenesis.

In another aspect of the invention, provided is a preparation method of said
anti-cyanobacteria polypeptide of the invention, wherein a recombinant plasmid comprising
a gene encoding anti-cyanobacteria recombinant antibody polypeptide is obtained by
operably linking a gene encoding antibody mimetics with a colicin gene, and the obtained
recombinant plasmid is transfected into an E. coli engineering bacteria to obtain a
engineering bacteria cell that may produce anti-cyanobacteria recombinant antibody
polypeptide. Said anti-cyanobacteria polypeptide of the invention is then obtained from
separation and purification with ion-exchange column,

Said anti-cyanobacteria polypeptide of the invention may be used in the control of



3. 1 ptl of endonucl ease Dpn 1 was added to digest DNA chain (37C, 1 hour);
1 p.1 of reactant and 50 p.1 of HVS 174 conpetent cell were incubated
together in ice for 30 mnute, and then incubated in ice for 2 mnute after
a heat shock at 42C for 45 seconds; 4. 0.5 m of culture nmedi um NZY
was added, and cultivated by shaking at 37C, 220 rpmfor 1 hour. 50-100 pl
of reactant,, - : i ~ 9 1 of
anpicillin ?%@S%%Ip{lﬁ?tnﬁé&(%{eaﬁﬁsg lttgde{?%(g?e%l%n%@ @%ﬁ%o?%ﬁ?r%gby\?\géc{emgpi cked
up after culcciowattogentsoor dBethudngtiveRloapondattswan tex pslaepedt &fthelsivagion,
extraction Kit of Q agene Corp. or G bco Corp., and then sequenced to
confirmif Wieimnthameghnisy isygscBYgyy| antibody mgnetise wiging they plveplideathpion

pl asm d was_] K i I e prepared.E.. coli B834. (DE3

ormet ent - S Pay vRpell 5 Benll SUEEERRELSHUE OB BB,
second. 50-m&kbrimelvif thé MRirdpgdasit aREmkasS iafl demndMdbhaif idcdhicinGhseEinfoulot Ur €
medi um cultivated by shaking at 37C, 220 rpmfor 1 hour and spread on LB
medi um pl atfemppyion ehgnaglathershricmoosetend cabfde epyrred py figracel g behsiangs at 37C
for 12-16 rs. Afterwards, single colony was picked up; 7. Bacteria
were anplified in 8-16 liters of LB nmediumat 250 rpm 37C for 6-8 hours.
The bact eri um Sx@s aii-8@hfiat@te GoRYegtiantori helgateh@n 8is QOB Biagd Grf @iet20
m nutes, resuspended with 50-80 nl of 50 nM Borate, 2nM EDTA (pH 5 0) at
4C; 250 ni cpwifictscemprredpwBMrpiBRal Y -carigbetainbdrugseued dogstoet afathk etbomi cat i on
at 4C, 400Wfor 2 m nutes. Bacteriumdebris \ i gh- speed centrifugated at
ac, 75, 000 Aefopa i i Sk GEE A5 shBAES R ol Pidstontlyei

sul phat e t QnpLembRict-ahie dfaA, FindinyzedsiféemBi BRt chiihediidl MSés, R dnh

nol ecul ar wei ght of 15,000 as well as with 10 L of 50 mM Borate, 2nM EDTA,
pH 9. 0 buf fegamobactesi@celbmeimbraemio kdbdeubbaticrsn €4, tio$ diffirult AmeyalbartBrogbsi ences) .
The colum was eluted by a buffer of 50 nmM Borate,. 0.3 M NaCl, 2mM EDTA, pH
0.0 (o obt & RPERMCEPTPHSA BBzt e Foll PRt RaRe HarUp BUErabat Feee Fi g
2) SequgnegRnOfn BOUWRLE il SN RGN el 48S tiszhonad viRbaddig
preparation on genes of antibody mnetics of the plasmd pClXICcyanoMAl are
as fol | ows poly@hi€dy amolidnell to &an@actenpegpllahtha@lgerefore, it gy wilytiovatptobdilty TAT TGG
ATG CAG TGG GIT AAG CAA tan ata aaa. tat aag aca gg 3,-5'" gcc tgt ctt ata
ttt tat tﬁ%%nwﬁemﬁlle&a@%ummw okt e Hlebactiris RobACYKE o8t aft cgc
2. 593" tat at g,.ead; t ag. caa '&CG(] ~ TGG ATT
GEC taa at gnvglggm’t a‘?hlglggmtg%gtegggw%, gs5 gggéﬁﬁ%t ctp?ﬁagtna tF &Eﬁﬂgtgé AAT
CCA CTC CAantf=t3@ndbhGe G0l {pehdidEGT thetigvestidn. aac cea ctg cat cca ata 3. 5-3' ggg
caa ggg ctg gag tgg aft ggc CAG CAG TAT YGG TCT ACG CCC CCG TGG ACG taa ata
aaa tat aag adsPggdnfermatign offiyrideactt ata |it tat tta CGT CCA CGG GGG CGT
AGA CCA ATA SER GBS *eEERLGYE; cag ccc ttg ccc Exanple 2 Construction
of a control plasm d expressing anti-cyanobacteria pol ypepti de and
preparation oDepdie N Ibnoaldhil -@yBoIgbaGEEsmhA agsy pepbbadRria cell surface

antigen

Depository Date: April 4, 2011

Depositary institution: China General Microbiological Culture Collection Center,
CGMCC

Address: No.3, Courtyard No. 1, Beichen West Road, Chaoyang District, Beijing

DESCRIPTION OF DRAWINGS
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The original vector is the plasm d pSELECT-1 (purchased from Pronega
Corp.), which carries genes of colicin la. and Imunity protein (said genes
are loaded in the | ab where the experinents of this invention are
conducted). The gene encodi ng anti-cyanobacteria antibody m netics

(nucl eotide sequence shown in SEQ ID NO. 4 in the sequence list) was

i nserted af bRy 2 kdd8mstd iusdthied B Gur@irt BEhOSERobTQLdaChEbnlbthaandlO4R)! €- strand
ol i gonucl eotide Site-Directed Mitagenesis technol ogy (QuickChangeTM Kit,
St r at egene @argsent itventaint ai n r econbi nant pl asm d pCHCcyanoMA2 (as shown in
Fig. 3). The reconbination plasmd was transfected into the engineering
bacteria of 3 ¢ ?*ﬁlaﬁeg%’ffﬁttseﬁ St e R I38| Blpwpt PHE.C%@&P@AZ

ant i - cyanobagt.atih 2.0l FREREJIIG ence | IS 10 SEQ I D NO 9
(hereinafter ﬁﬁjefle?%ed to as 9aﬁ%ﬁ1g.t?cg3%ﬁ% g‘??ﬁ‘?iﬂyeg%rfé@eﬁh?%‘( ) and the
nmol ecul ar wWdGghbe éxperatxmutesulf3,aBQ0 thaaushitatidred fiethnti-cyanobfegiiences of doubl e
strand ol i gonucl eotides for the preparation on _genes of antibody m netics
of the pl asifXPeREreE e HyRmPRa e girea cane il drligedvesdiing to t he

met hod in Ex L&, & anp i t .result inhi bition of

anti - cyanoba??greﬁlé é81a§%ept ngg %@% |”ér 0 i(gfgllg‘sé’abé?a&gifor%ggl Ogﬁé)eé:%“ﬁent (1)
Step 1. Prepakasmhean (Pi-Nat)gBes(f i@ymestpefiicimbbactch g619sypEld @) a8 ughMANSa

FACHB- 978 i s Pur.chased fromthe Institute of Hydrobiol ogy, Chinese Acadeny
of Sci ences. of anti-cygfopacieataipelyPeRSnGd of the al gae: al gae seed was inocul at ed

wi th an inighalg, cell . ' f 5x 104/ n into a 500 .m conical.flask

cont ai ni ng ngg tkrlﬁ &8{?“%%2%8%80‘%8% tg%al%%lltggeoé%en?]gl'céﬁnﬁb?ﬁt%nﬁ‘ipr?za?tp f’%’ﬁlei ncubat or,
wher ei n t hgl@miedadenfibroski sy Go¥et ahoswichifiviseiatabhedfuid m to prevent

pol lutions. Algae were cultivated at 25C with illum nation intensity of
(250010% | ux eip, Aphesudfaatitrenting for 6§ hawrsi/B.2esult @b iredimi 61 Bshkwirsméh,e shaked
and positi g%zﬁéghaggggrggﬁe every 2-3 hours. Sanples were taken and tested

once every ours SIohce Te 5th day after the inoculation. The next step

coul d be perf avrgdn tthdrd art B8R cadRBRIhY, FFRARR S @R Hatne 1A £l idlvs: 1, Step
2. 1 m of prepared cyanobacteria |iqui d is added respectively into 5
t ubes, namspyirol:A2, .1 Qe/MD, ofnahtiKyambacteriae wolypdntide t @);s 3wk e 1addedf as

follows: A, blank contral; 01(qg/ of, ampicillin, C 50tig( of broad
Spectrum pRRTSTBRSERh iAot IR o St Seafhnappt i atvestdeh: o
CN200910092128umf)of - PRLBMAE Ry RPide CY2BORRGLARI BF RAL- 48, (1) E
501. 1g/ mL. of ggzlr?t io- cyér?gbact eri a}g%}op?%gp??’de( 2) %ﬁf ter Bfé’tlh}é I ﬁ%&gﬁ?tl vation
at | ow speedyporidd@hours in a incubator, the 5 tubes were respectively

added with i.di ne orange (50nM_ and propidi umiodi de (600nM for

i ncubat i ngFngé F@@anﬁ}ents%@‘éﬁgégmﬁiﬂ&ﬁ‘81“_?&18? §f&)§r€‘§tl‘§%ﬁﬁ‘ﬁpz’é@“6ﬁf’b’p?“§?i de to
observe the)akih &yehih 38 ScS¥MNRAGHRAIAR iYquitl hidigh €scence microscope (N kon
90i with filter of DVMb05 and DWVb65). Rqesu ts are shown in Fig. 4. It's
mani f est ed by Whesstll, tterdt vt floskk yn @l coloyanhleh ateardagd el Iy pleps froa 14A4) kil | ed

the cultivated Mcrocystis aer ugi ngsa, whereas none of anti-cyanobacteria
pol ypept i d¥ 19 namglxiag folleys 1apentiph ZNMVAE RS Redtiepredpderspobsmertil (i vat ed
M crocysti t i é i )15t 1 . .jn Step lin
Bper | wont (SR o iR Rl TRkl R S0 petl ol SRR " ducd by
concent r at paypegtided{1gns, i NLYMb BfanBROandbacesni alpefitidasks d,i20! gdmwot h al gae.
The anti-cyanobacteria pol ypepti de was added to M crocystis aerugi nosa in
doses of (antigeygnobgeteria pplypeptidg). 10 1.i g/ nd. The inhibition on eyanobacteria
was observ r t.s..ner wn.in Flg. .5 .Because the
concentr at Flg}h?\c()}% %ﬁ%@e&/gﬁ% Sﬁgﬁg%e’a&ﬁ%ﬁ?g °§%t9 iarcllté-c%affba\?\t/ggga?l? ?eé’?}%nt in each
group, the(ly ofmeheOhved@biO Uk AGBROGH N Per.Ei00RaOe €RedeeshigBbltyRtd BWigREd
M crocystis aeruginosa liquid in each conical flask was proportional to the
concent r at PefHuBf Wherein- &g savelbachérecas i geipgerptd idshqw) in thioywweepart, prd was
observed vlihgtuogls.é hat .M.cr oclyé‘%ils cteruginosa in all treatnent could be

S.

killed effective f/}eiwﬁ”sﬁsq’igﬁlrl OV P¥He above result showed that

anti - cyanoliacs edel eRppdybRRllis dBous e ihSibiGiad 3P aff-claabiasterik hilpepddd he
cultivated M crocystis aerugi nosa, whereas anti-cyanobacteria pol ypeptide
(2) hardly shows any effect. Experinent (3) Mat eri al : Scenedesnus
obl i gnus FACHB-417 is purchased fromthe Institute of Hydrobiol ogy, Chinese
Acadeny of Sciences, and cultivated agcording to the nmethod in Step 1 of
Experiment (1). Step 2. Anti-cyanobacteria pol ypeptide (1) was added
into 6 of 500 mM conical flasks with al gae by concentration gradient 0, 1,
5, 10, 15, and 20 pg/nl respectively. The inhibition on Scenedesnus was
observed every day. Results are shown in Fig. 6. Al though the dose of
anti - cyanobacteria pol ypeptide (1) was 10 tinmes higher than that added in
M crocystis aerugi noscr, no killing effect of anti-cyanobacteria

o o o L T



0.1 nL of culture liquid is taken fromeach flask of the Experiment (1) -
(3) and placed in a blood counting chanber for observing and counti ng
under a mcroscope. It's shown by the algae cell nunber in Fig. 7 that,
conpared to the control, 1 ug /m of anti-cyanobacteria polypeptide (1) can
kill Mcrocystis aeruginosa in 72 hours, whereas | jig/m of

anti - CyanOb(ﬁCth@ FdvangRa! &PW&&%_;’S( c;t))rug}f?d:s&l /Yna_@gé%y},e@hl@%yla,e;r{de&tenélgﬁ}nﬂsF

Sceneci esnus. Exanple 4. Expérinent” of ‘anti-cyanobacteria pol ypeptide

agai nst M cnubtoywsd indigagugiumosa, An abaena, Chlorella and Scenedesnus in
liquid culture_medi um M cro cystis aerugi nosa, Anabaena, Chlorellct
and S cenedesmi&Eife Purlthalded 15 shrtte phstrt te¥ 81 Hyd?bBIENbd, Chi nese
Acadeny of Sgi ~ i.va r eat cordi Opt ods in
Stop 1 Bxpa i SaEBRer b bRNE R SR h R BRACLE DD e AR DB S 1

cel | densi t@: @lordid6 D Stenw@smab stributed into two 300nml coni cal flasks, and
added respectively with A: blank control liquid wth same anount, B: 35

ug/ mL of arftiPoeererbRankicrEt Wenitheishivtien ofthe agtheyapelagijapdrpepigde oA days. The
growt h was : . syl t sh in Fig. 8 After 24 hours, the
col or of aﬁ§£%%%¥§ﬁ?ﬁm%FmR§E?%%9%?%%5g@%ﬁ%ﬁﬁ%gg“and Anabaena turned |ight
and becane cl efther@if, A @arkQdhdd), Bay ue/mhef Sdiscybidtdad@aqislypaide (L ol dity of
Chlorella and Scenedesnus |iquid stayed constant. It' s illustrated by the
resul ts thag/mlapt jangyramebrsteriar podynspids- papt dE0 Ingindhpbiapedyanheactgriawt h of t he

M crocysti s_aer ugi po. d aena, . but did not inhibit the growh of
Chlorell a gﬁﬁ%@#@%QﬁégﬁﬁgghéQ%%$%gr% %§€ results proved that

ant i - cyanolfaGl @dng pbts Frapdulesler thelihhibBiof 8RRRMENE Fpag get kil ling
cyanobacteria. Exanple 5 Experinment of killing cyanobacteria in natural
wat er by anti -Véesiobhcthardea opobticplegsniittein water. B, ¢hanges af Chvierahylserin ous| y
pol luted by cyano teria was taken fr a shrinp breedin ool of Suzhou
Yangcheng K‘ﬁ%aafgﬁ%?gﬁs %5’f‘¥$cﬁe]5\/§§?negtes Qédgmmagrteilgaﬁﬁf’%%at’ioﬂflb%ﬁ%asti ¢ breeding
basins of 60 xyfix 321,CMoniblt RrokB; MD12, Ofhe aglrouﬁuwltaa by Qunpifig okn every 20
mn, tenperature automatically adjusted to 27 C, illumnation intensity of
(2500+10% | uwti-gpahobdctghit /odapéptidat 1oDe¥, tc2drodPicatodaltyed. 7 wasnlsdmppred every day
to detect the %H, absorbance at 650 nm and Chl orophyl|l a absorbance (See
Fig. 9). S?%_°absorbance at 650 nmwas detected by placing the sanple
L qui d i nt @@y |VirdBI:6piS RBSIA RBRANRATREE! bl S8R-61d9-of M -inhibitiaIHrAROPNYI | &
content was detected by using hot ethanol- freeze thaw ngspectrophotonetry
met hod ( Seenti¢ygnobh&}ria phepeptizeonhaneoésatat polibd andyarnfiictara indtig 9det ect ed by a
spect r ophot o er to calculg&g concentration of ChloroPhyII a, Wth a

Lr

formul a of: [ CHicEfr=[changey of cisgp4drsPser) hasds satyd ByswPle: dsga®bot - D750) ]
VE/ VS-d. - i nce in
nmter of ¢ ha o R B TPy SR et AR AR P o

t hose of t bey &iA), (eywacab Dat €B), shephiryd Bapt(CH ehd fhhrttgDoy(P). andfiifloPHEE) sul f at e
group decreased dramatically since the second day. 30 M of water was
sanpl ed ev&Fyhaygyespestely with formalin, and then concentrated for 10 tines
by centrifugation. 0.1 nL was taken into a bl ood counting chanber to be
observed and counted under a mcroscope (See Fig. 11). It' s displayed by
M Cr oScopi DEFXELEDBESORIPTEON on the first day, plenty of bl ossonm ng
Anabaena coul d be seen in control group, anti-cyanobacteria polypeptide (1)
group and Expmide 1 Konstaedion of plasmigexpeessing prieeyangbacierisopdyneaiide sMithbaena i n
anti - cyanob er.ia polypeptide (1 roup.and copper sulfate group decreased
and fragnewgé%ué?%g.T?XBﬁEﬂ%cgpgrgﬁﬁﬂwggﬁﬁgﬁggﬁggcould be seen in

anti - cyanobackefctia: HgbrieapidaiecC No.4gspup and copper sul fate group on the
fifth day, but plenty of Anabaena in control group were still alive.
Changes of al Yee | sPigeingabthe bsdeoiide sagnelsr azd amine egd opmecncantiansedsous al gae

were counted to detect th nam c nges . about dom nant . popul ati on of
f1 oating ﬁP%%%%Si_‘W%?QP“ §% ° 5?”%%??9?§“@%ﬁv¥%FO@%SaﬁWi%ﬂ@?ﬁ na and
M croeyst i, aekUghnasshl WehsisdoobRamte AL eae & HeatyN@aihiaA®ligHt Bhain of

anti - cyanobacteria pol ypeptide ( 1) group, Anabaenct and %Acrocystls

aer ugi nosct decreased gradually while Chlorella becane dom nant; in copper
sul fate group, Anabctenct and M crocystis aerugi nosa decreased gradually,
and anot her Cyanobctcteria, the Gscil Latorict, becane dom nant. Table 1
Nunber count and shape change of floating plants treated by
anti-cyanobacteria pol ypeptide (/L)



1st Day of 211(1 Day 3rd Day 4th Day -th Day treating Control group
32745 26363 No change in al gae shape 33194 No change in al gae shape 41068

No change in al gae shape 17954

antigen-binding fragment Fab; the amino acid sequence of antibody mimetics was
designed on the basis of the amino acid sequence of complementarity-determining
regions, as shown in SEQ ID NO.3. The nucleotide sequence encoding said antibody
mimetics is set forth in SEQ ID NO 2.

Step 2. The original vector is the plasmid pSELECT-1 (purchased from Promega Corp.),
which carries genes of colicin Ia and Immunity protein (said genes are loaded in the lab where
the experiments of this invention are conducted). The gene encoding anti-cyanobacteria
antibody mimetics (nucleotide sequence shown in SEQ ID NO .2 in the sequences listing) was
inserted after the site of 1626 on the gene of colicin Ia by double-strand oligonucleotide
Site-Directed Mutagenesis technology (QuickChange™ Kit, Strategene Corp.), to obtain a
recombinant plasmid pCHCcyanoMA1 (as shown in Fig. 1). The recombination plasmid was
then transfected into the engineering bacteria of E. coli B834 (DE3) to prepare the
polypeptide. Said anti-cyanobacteria polypeptide with amoni acid sequence shown in SEQ ID
NO.7 (hereinafter referred to as “anti-cyanobacteria polypeptide (1)) and molecular weight
about 70,000 was obtained.

The process of double-strand oligonucleotide site-directed mutagenesis was performed
according to the manual of Strategene QuickChange Site-Directed Mutagenesis Kit
(catalog#200518).

I. Preparation of reactants for site-directed mutagenesis:

5 ul 10 x buffer

2 ul (10 ng) wild-type colicin Ia plasmid

I ! (125ng) 5'-3' oligonucleotide primers as designed
I pl (125ng) 5'-3' oligonucleotide primers as designed
I ul ANTP

Double-distilled water 50 ul

| Wl pfu

(All is provided in the Kit except for the plasmid, primers and double-distilled
water)

2. PCR amplification, amplification conditions: 20 cycles of denaturation at 95°C for 35

seconds, anneal at 53°C for 70 seconds, and extension at 68°C for 17 minutes;



No change in algae shape 1 ng/L of polypeptide 50394 43981 Mbst
Anabaenct becane singlecells orshort chains of 2-5 cells 10624 Most of
Anct baena beconme short chains of 1-5 cells, without |ong chain 5370 Mbst of
Anabaenct becone short chains of 1-5 cellswith little anount 3432

Al nost no Anabctenct cells 5 ng/L of pol ypeptide 43987 40828 Sane as the

change 3. I ul of endonuclease Dpn | was added to digest DNA chain (37°C, | hour); | ul of
reactant and 50 pl of HMS174 competent cell were incubated together in ice for 30 minute,
and then incubated in ice for 2 minute after a heat shock at 42°C for 45 seconds;

4. 0.5 ml of culture medium NZY was added, and cultivated by shaking at 37°C, 220 rpm
for 1 hour. 50-100 wl of reactant was spread on LB medium plate plus 1% agar and 50 pg/ml
of ampicillin for cultivating overnight at 37°C;

5. Colonies were picked up after cultivating for 18 hours. Plasmid was extracted by using
extraction Kit of Qiagene Corp. or Gibco Corp., and then sequenced to confirm if the
mutation is successful;

6. 50 ng of recombination plasmid was incubated with 50 ul of the prepared E. coli B8§34
(DE3) competent cells in ice for 30 minute, and heat shocked at 42°C for 30 second. 50-100
ul of the reactant was added with 0.5 ml of SOC culture medium, cultivated by shaking at
37°C, 220 rpm for | hour and spread on LB medium platc plus 1% agar and 50 pg/ml of
ampicillin for incubating at 37°C for 12-16 hours. Afterwards, single colony was picked up;

7. Bacteria were amplified in 8-16 liters of LB medium at 250 rpm, 37°C for 6-8 hours.
The bacterium was precipitated by centrifugation at 6000 g, 4°C for 20 minutes, resuspended
with 50-80 ml of 50 mM Borate, 2mM EDTA (pH 9.0) at 4°C; 250 microliters of 0.2M PMSF
was added and treated with ultrasonication at 4°C, 400W for 2 minutes. Bacterium debris was
high-speed centrifugated at 4°C, 75,000 g for 1.5 hours. The supernatant was added with
streptomycin sulphate to precipitate DNA, dialyzed overnight in dialysis bag with molecular
weight of 15,000 as well as with 10 L of 50 mM Borate, 2mM EDTA, pH 9.0 buffer at 4°C,
and then loaded on a CM column (Amersham Biosciences). The column was eluted by a
buffer of 50 mM Borate, 0.3 M NaCl, 2mM EDTA, pH 9.0 to obtain the anti-cyanobacteria
recombinant polypeptide (1) (See Fig. 2)

Sequences of double strand oligonucleotides designed for the preparation on genes of
antibody mimetics of the plasmid pCHCcyanoMA 1 are as follows:

pCHCcyanoMA |
1.5°-3°
geg aat aag tte tgg ggt att TCT TAT TGG ATG CAG TGG GTT AAG CAA taa ata

aaa tat aag aca ggc



treated by 1 ng/L pol ypeptide 20744 Sanme as the change treated by 1 ng/L
pol ypepti de 9890 Sane as the change treated by 1 ng/L pol ypeptide 3680
Al nost no Anabaena cells 10 ng/L of polypeptide 48101 41787 Sanme as the
change treated by 1 ng/L pol ypeptide 23443 Sane as the change treated

byl nmg/L pol ypepti de
3°-5
gcc tgt ctt ata ttt tat tta TTG CTT AAC CCA CTG CAT CCA ATA AGA aat acc cca
gaa ctt att cgc
2.5°-3
tat tgg atg cag tgg gtt aag caa AGA CCG GGG CAA GGG CTG GAG TGG ATT
GGC taa ata aaa tat aag aca ggc
375"
gec tgt ctt ata ttt tat tta GCC AAT CCA CTC CAG CCC TTG CCC CGG TCT ttg ctt
aac cca ctg cat cca ata
3.5°-%
ggg caa ggg ctg gag teg att ggc CAG CAG TAT YGG TCT ACG CCC CCG TGG
ACG taa ata aaa tat aag aca ggc
3°.5°
gcc tgt ctt ata ttt tat tta CGT CCA CGG GGG CGT AGA CCA ATA CTG CTG gece

aat cca ctc cag ccce ttg cec

Example 2 Construction of a control plasmid expressing anti-cyanobacteria
polypeptide and preparation of the control anti-cyanobacteria polypeptide

The original vector is the plasmid pSELECT-1 (purchased from Promega Corp.),
which carries genes of colicin la, and Immunity protein (said genes are loaded in the lab
where the experiments of this invention are conducted). The gene encoding
anti-cyanobacteria antibody mimetics (nucleotide sequence shown in SEQ ID NO.4 in
the sequence list) was inserted after the site of 1626 on the gene of colicin Ia by
double-strand oligonucleotide Site-Directed Mutagenesis technology (QuickChange™
Kit, Strategene Corp.) to obtain recombinant plasmid pCHCcyanoMA?2 (as shown in Fig.
3). The recombination plasmid was transfected into the engineering bacteria of E. coli
B834 (DE3) to prepare the polypeptide. Said anti-cyanobacteria polypeptide whose
sequence list is shown in SEQ ID NO.9 (hereinafter referred to as “anti-cyanobacteria

polypeptide (2)7) and the molecular weight is about 70,000 was obtained.
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14214 Same as the change treated byl ng/L pol ypeptide 4902 Al nost no
Anabctena cells 20 ng/L of pol ypeptide 45588 39194 Sane as the change
treated byl 33453 Sane as the change treated by 1 4800 Al nost no Anabaena

cells 3508 Al nost no Anabaena cells

Sequences of double strand oligonucleotides for the preparation on genes of
antibody mimetics of the plasmid pCHCcyanoMA2 was designed and prepared

according to the method in Example 1.

Example 3 Experiment results of inhibition of anti-cyanobacteria polypeptide on
Microcystis aeruginosa
Experiment (1)

Step 1. Preparation of algae for experiment: Microcystis aeruginosa FACHB-978 is
purchased from the Institute of Hydrobiology, Chinese Academy of Sciences.

Cultivation method of the algae: algae seed was inoculated with an initial cell density
of 5 x 10*/mL into a 500 ml conical flask containing 250 ml of BG11 medium and placed
into an illumination incubator, wherein the conical flask was covered with breathable film to
prevent pollutions. Algac were cultivated at 25°C with illumination intensity of (2500+10%)
lux and light/dark ratio of 12h/12h. Conical flasks were shaked and position-exchanged
once every 2-3 hours. Samples were taken and tested once every 24 hours since the 5th day
after the inoculation. The next step could be performed till the cell density reached about 10°
/mL.

Step 2. 1 ml of prepared cyanobacteria liquid is added respectively into 5 tubes, namely,
A, B, C, D, and E, and then inhibitors were added as follows: A, blank control; B, 50ug/ml
of ampicillin; C, 50ug/ml of broad spectrum pheromone (Ph-AMI1 disclosed in Patent
Application No. CN200910092128 4); D, 50ug/ml of anti-cyanobacteria polypeptide (1); E,
50ug/ml of anti-cyanobacteria polypeptide(2). After shaking cultivation at low speed for
12hours in a incubator, the 5 tubes were respectively added with acridine orange (50nM)
and propidium iodide (600nM) for incubating for 30 min; several microliters were sampled
onto a slide to observe the alive stained cyanobacteria by a fluorescence microscope (Nikon
901 with filter of DM505 and DM3565).

Results are shown in Fig. 4. It's manifested by results that only anti-cyanobacteria
polypeptide (1) killed the cultivated Microcystis aeruginosa, whereas none of
anti-cyanobacteria polypeptide (2), ampicillin and Ph-NM showed effects on the cultivated

Microcystis aeruginosa.
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ng/ L pol ypeptide ng/L pol ypepti de 0.7 ng/L of copper sulfate 22930 1266
all Anabaena becane single cells 499 Al nostall theal gae becane organic

detritus 305 Few al gae 379 Few al gae

Experiment (2)

Step 1. It was same as in Step lin Experiment (1).

Step 2. Anti-cyanobacteria polypeptides were added by concentration gradient into 6 of
500 ml conical flasks filled with algac. The anti-cyanobacteria polypeptide was added to
Microcystis aeruginosa in doses of 0, 0.1, 0.5, 1, 5, and 10 pg/ml. The inhibition on
cyanobacteria was observed every day.

Results were shown in Fig. 5. Because the concentration of anti-cyanobacteria
polypeptide (1) was different in each group, the time of colour changing from green to light
yellow of Microcystis aeruginosa liquid in each conical flask was proportional to the
concentration of anti-cyanobacteria polypeptide (1). However, it was observed visually that
Microcystis aeruginosa in all treatment could be killed effectively in 72 hours.

The above result showed that anti-cyanobacteria polypeptide (1) is capable of target
killing the cultivated Microcystis aeruginosa, whereas anti-cyanobacteria polypeptide (2)

hardly shows any effect.

Experiment (3)

Material: Scenedesmus oblignus FACHB-417 is purchased from the Institute of
Hydrobiology, Chinese Academy of Sciences, and cultivated according to the method in
Step 1 of Experiment (1).

Step 2. Anti-cyanobacteria polypeptide (1) was added into 6 of 500 ml conical flasks
with algae by concentration gradient 0, 1, 5, 10, 15, and 20 pg/ml respectively. The
inhibition on Scenedesmus was observed every day.

Results are shown in Fig. 6. Although the dose of anti-cyanobacteria polypeptide (1)
was 10 times higher than that added in Microcystis aeruginosa, no killing effect of
anti-cyanobacteria polypeptide (1) on Scemedesmus was observed visually during the

experiment (190 hours).

Experiment (4)
0.1 mL of culture liquid is taken from each flask of the Experiment (1) - (3) and placed

12



Results are shown in Figs. 9-11 and Table 1. Ifs manifested by results that
0.7 ppm copper sulfate killed all kinds of al gae wi thout sel ection.

However, anti-cyanobacteria polypeptide (1) has targeting inhibition on the
growt h of cyanobacteria (Anabaena, M crocystis aeruginosa) in water, but
has little influence on the growth of other phytoplankton. CLAIMS 1. A
hybri donma vih b Blodd 6RSd dhaberToHidedrviRs afd@Vianbandtf 8 Bicrdscod. NRRRG!ORA

anti body secreted by said hybridoma of claiml. 3. An antibody mnetic

pol ypept i dehenilgas cellipmticom kag. 7r etbacpoimpimg) tosthelcanirpldi ng/mletfcyanobact eri a, sai d

tibody m neti pept i de  bei ti gen- bi ndi t of said
monocl onal “AREGEHG IR ParePRicD B K HRar Belran® FobREBITES k hat i s
desi gned oméyﬁ%fgﬁﬁ&ﬁnmactaw%ip@mie (8Ql@NshoRld 87 e@kzaagrzh&es'c-etm%ng

[
fragment and artificially expressed and i'sol at ed. he anti body m netic
pol ypeptide according to claim3, its amno acid sequence sets forth in SEQ

I D NO. 3. A gene _encodi ng the anti pody. m netic, pol ypeptide of claim3 or
4. 6. The }éaypgecgoﬁapﬁgnf'& o av%&nope%%megﬁafnttﬁ'@ : b deerocetis forth in
SEQ I'D NO. %erquina'sA&,g';}llba'egy,@z?(p'_@i@(;ﬂd‘ﬁeﬁe@gﬂ%'iﬁﬂ&hd i adviRe! ypepti de,
constructed by operably and linearly connecting sard anti body m netic

pol ypept i de wiMibrobwsrictdraginat, Arebagal (Zilovg/lceand Sharmadismgs dro poylanabast eri a of
claim3 or 4 to the C-term nus of colicin poISypepti dcle, said colicinis

sel ected f tsning@pte Qffhydrobiqlegy, Chinesg Aggdgpy Qf Scigncespailtygied aad divaBdct eri a
reconbi nan g i i ism 7, its amno acid
sequence sté‘%%%ll(l)glrjttg ﬁﬁéirﬁﬂéé%ﬁ{%&ﬂ%@&%%q%ng%ﬁ%@k%gdi ng the

ant i - cyanobactemilafriecapiei lngit waln télbadyityof ydapl wde disttbuted veto geme accor di ng
to claim9, its nucleotide sequence sets forth in SEQBl DNOG6. 11. A

r econbi nantY&moaisdl; fasksy ard wded apseiiginyith ke blpak ook Batrdh iy ith yame

anti-cyano b i.nant ' POl t] ~ et hod of
prepari ng tl?1 ﬁg&nz’n P glﬁl[)%laagﬁghngggrcgegg%ll}ﬁ%lrtf%{g@g’l Ayggtﬁl%l%%eed@ H?%'{'}i m 7 or 8,
conpri si ng Taé gpsthokds cbseardf or m ng t he gene encoding the anti-cyanobacteria
reconbi nant anti body pol ypeptide into an E. coil expression system

cul tivating t [Results avps§ shavedineFige 8i IAftlenddl hospaihat sy efhdeasoliquisbpfi de

expressed by E.coil . 13, i cation.of said antj-cyanobacteria
Fetom: nant PR oy e s PP b i 5848 SR By

eut r ophi cathe®as theSEAMENE iR INCHRLd 2N P 6t edekyn ki fju@instdydd conkihasit.
<120>ANTI - CYANOBACTERI A RECOVBI NANT ANTI BODY POLYPEPTI DE, GENE THERECF, AND

PREPARAT| ON sVETHORATHEREORsults that, anti-cyanobacteria polypeptide 1 inhibited the
growth of the Microcystis aeruginosa and Anabaenca, but did not inhibit the growth of

Chlorella and Scenedesmiuts.
The above results proved that anti-cyanobacteria polypeptide (1) is capable of

target killing cyanobacteria,

Example 5 Experiment of killing cyanobacteria in natural water by
anti-cyanobacteria polypeptide

Natural water seriously polluted by cyanobacteria was taken from a shrimp
breeding pool of Suzhou Yangcheng Lake, 25~35 L of the water was distributed into
plastic breeding basins of 60 x 40 x 30 c¢m, with 10 min of air supply by bumping in
every 20 min, temperature automatically adjusted to 27 °C, illumination intensity of

(2500410%) lux and light/dark ratio of 12h/12h. Water was sampled every day to detect

13



<130> PC11853/JJQ <160>9 <170> Patentln version 3.3 <210> 1 <211> 1878
<212> DNA <213> Nucl eoti de sequence encoding colicin la <400> 1 atgtctgacc
ctgtacgtat tacaaatccc ggtgcagaat cgctggggta tgattcagat 60 ggccat gaaa
ttatggccgt tgatatttat gtanaccctc cacgtgtcga tgtctttcat120 ggtaccccgce
ctgcatggag ttccttcggg aacaaaacca tctggggcgg aaacgagt ggl80 gttgatgatt

ccccaacccg tRasi G8iaac R dNRAAALE CALAPEIRN M0 IS Fac@y0 annaacacgc
t cagcgcgca gcagaaagag aat gagaata agcgtact ga agccggaaaa300 cgcctctctg

cggcgat t gc t gcHmgysrabanan aigeilgaaavas defcdet baaplasiag thet emgleIB0idgoogy skt

cagat gccgce tgatattaca cga gt tcagactcct gcaggcagag420 ctgagagaat
acggattccgsP%@P g&ﬁﬁ”g@?g@%?@ﬁg acgccctcecg gctgecat aca480 gagagccgga

tgctgtttge toat@Ghaail alobhiCh bR dRls LGRS & HERIOFCA0B24 A 1 COt taat cg
aacaggct ga aaaacggcag aaggat gcgc agaacgcaga caagaaggcc600 gctgatatgc

tt gct gaat a spgagolptagay asdnd (S thi. f ¢y Aosbssbangtstay 6 Hergd §66.0m steggrinind.a
R e G R R R R
[Chla]=[12.12 (D664-D750)-1.58(D647-D750)-0.08(D630 - DT50)]VE/VS-d.

PH, absorbance at 650 nm, and Chlorophyll a absorbance in water of the control group
remained high during the experiment, whereas those of the anti-cyanobacteria polypeptide
(1) group and copper sulfate group decreased dramatically since the second day.

30 ml of water was sampled every day, fixed with formalin, and then concentrated
for 10 times by centrifugation. 0.1 mL was taken into a blood counting chamber to be
observed and counted under a microscope (Sce Fig. 11). It's displayed by microscopic
examination that, on the first day, plenty of blossoming Anabaena could be seen in
control group, anti-cyanobacteria polypeptide (1) group and copper sulfate group;
whereas since the second day, Anabaena in anti-cyanobacteria polypeptide (1) group
and copper sulfate group decreased and fragmented greatly in water; and no Anabaena
could be seen in anti-cyanobacteria polypeptide (1) group and copper sulfate group on
the fifth day, but plenty of Anabaena in control group were still alive.

Changes of algae shape was observed under a microscope, and various algae were
counted to detect the dynamic changes about dominant population of floating plants in
water (See Fig. 10). In control group, Anabaena and Microcystis aeruginosa were
dominant algae all the time; in anti-cyanobacteria polypeptide (1) group, Anabaena and

Microcystis aeruginosa decreased gradually while Chlorella became dominant; in
copper sulfate group, Anabaena and Microcystis aeruginosa decreased gradually, and
another Cyanobacteria, the Oscillatoria, became dominant.
Table 1 Number count and shape change of floating plants treated by anti-cyanobacteria

polypeptide (/L)

1 Day of 2" Day 3 Day 4™ Day 5" Day
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acggaat cgc
cagaaaaaca
t caacaaat ¢

tt aacacggc
cgcct gacgg
attctattgt

ccgt aat gca
caaaacgat a

t gt gagcggt

tt aaccagag
gtttcccctg
gat ccgagat

ct gaacaaca
annaatt ecc
ttgccggt ac

gct gacgcaa840
ggggcgt t ca900
gat aaanat c960

acaaccagcg cagtcatcga taaccgtgca aacctgaatt atcttctgag ccattccggt 1020
ct ggact at a am‘gram‘ at _tct gam‘ gac rggam‘ ccgg t ggf gacaga ggm‘ qf gg;m’l 080
ggt gacaaga aaattt at aal t geh@aagtit gct gaat ggg at aagt{t acg gcaaagattgll40
cttgatgcca gaaat aaaat| cacctctggt gaatctgrgg taaatticggc gagaaat aacl200
ct cagt gcca_gaacaaat ga| gcaaaagcat gcaaatgacg ctcttgatge cctgitgaagl?60
gaaaaagaga at at acgtaal ccagcl ace ggeatraal c ag@agatiagcy ggnpagfagagansy320
agaaaacagg at gaact gaal ggcaacgada gacgcaajta atttcgcaac agagitcct gl380
anat cagttt| €agadamap a tg@ﬂgéaaaabc@m@g&gcﬁgtmmagmcagagwmgam gbcgggdﬁﬂo
caggct aaag ggaagaaaat| acgt aat gtit gaagagg aangcgta tga tac1500
cgggct gaca_tt aacaaaaa aat t aat g¢& 3o ¢ %&wé ﬁchﬁ? g shep %aq g 3560
gagtctgtga agctgtctgal tatatcgtcdt aghgt gapca;@aht cagt cegzgggact gggal o620
tatgcaggag aatttacaag| tcttgctgac tggatcactg agtttggtaa ggctgtccggle80
acagagaact| ggcgtcctct| |i$B3g4t aadMacagaaarkastt cat&gMgy caaft gabgsal 70
acggctcttg tggcactggt| cttcagtatit cttaccggaa gcgcttitagg cattatcgggl800
tatggtttag tgatggctgt caccggtg(d”@%ﬁ%itga@ﬁ”&%?cgcﬁ@@%wﬁﬁaaaé €¢'r860
aataagttct ggqgﬁﬁf 511878 <210> 2 became become short | become short | cells
polypeptide single cells | chains of 1-5 | chains of 1-5
or short | cells, cells with
chains of 2-5 | without long | little amount
cells chain
40828 20744 9890 3680
43987 Same as the | Same as the | Same as the | Almost no
5 mg/L of change change change Anabaena
polypeptide treated by 1 | treated by 1 |treated by 1| cells
mg/L mg/L mg/L
polypeptide | polypeptide | polypeptide
41787 23443 14214 4902
Same as the | Same as the | Same as the | Almost no
10 mg/L of 48101 change change change Anabaena
polypeptide treated by 1 | treated by 1 | treated by 1 | cells
mg/L mg/L mg/L
polypeptide | polypeptide | polypeptide
39194 33433 4800 3508
20 mg/L of Same as the | Same as the | Almost no | Almost no
polypeptide 45588 change change Anabaena Anabaena
treated by | | treated by | | cells cells
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<211> 87 <212> DNA <213> Cene of antibody m netics against Mcrocystis
aerttginosa surface antigen <400> 2 tcttattgga tgcagtgggt taagcaaaga
ccggggcaag ggctggagtg gattggccag60 cagtattggt ctacgccgcc gtggacg87 <210> 3

<211> 29 <212> PRT

<213> Anmino acid sequence of antibody m netics

against Mcrocystis cteruginosa surface antigen <400> 3 Ser Tyr Trp Met
Gn Tip Val Lys Gn Arg Pro Ayufgm Gy lawrdu 131015 Tip |le Ay Gjn Gn
Tyr Tip Ser Thr Pro Pro up Thr (2025 <210p 4 <211> |87 <212> DNA 213>
VHCDR1 N-C sequence in rever sed prolvpetidof | gpdypeptse gnt i body nf netics agai nst
M crocysti[S aerugi nosja surtace |ant L%%?n <A00> A~cadat gtggt aft ct]ggqt
t aagcaaaga ccggggcaag ggct ggagtg g ggccagGA(? °
22930 all Anabaena | Almost  all | Few algae Few algae
0.7 mg/L of became the algae
copper sulfate single cells became
organic
detritus

Results are shown in Figs. 9-11 and Table 1. It's manifested by results that 0.7 ppm

copper sulfate killed all kinds of algaec without selection. However, anti-cyanobacteria

polypeptide (1) has targeting inhibition on the growth of cyanobacteria (dnabaena,

Microcystis aeruginosa) in water, but has little influence on the growth of other

phytoplankton.
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cagtattggt ctacgccgcc gtggacg87 <210> 5 <211> 29 <212> PRT <213>
VHCDRL N-C sequence in reversed order of am no acid sequence of anti body
m netics against Mcrocystis crerugi nosa surface antigen <400> 5 G n Met
Tip Tyr Ser Trp Val Lys Gn Arg Pro Gy Gn Gy Leu Qu 151015 Tip Ille Gy
Gn Gn Tyr Tip Ser Thr Pro Pro Tip Thr 2025 <210> 6 <211> 1965 <212> DNA
<213> Nucl eoti de sequence encodi ng aicgy@nobacteria pol ypeptidel <400> 6
atgtctgacc ctgtacgtat tacaaatccc ggtgctagaat cgctggggta tgattcagat 60

ggccat gaaa It nakpgivagtwithgakpdsitbathugbaad CoMEC Nagmi3gt cga tgtctttcat 120

ggt accccge ctgcatggag ttccttcggg aacaaaacca tctggggegg anacgagt ggl80
gttgatgattZ%é@%&ag@@gmﬁéghgﬁﬁﬁ@gb@ﬁ%&ﬁ@&@@&“&@&&g aaat cacagcgtac240

aaaaacacqc { CAgcgeged 0FAgAARdAd AR 4A0AR1 A A05HLAG! 09:,9054009000300

cgcctctct g cggegatt ge tgcaagygaaladagat gaaa acacact gaa aacac ccg%B@O
cyanobacteria, said antibody mimetic polypeptide being an antigen-binding fragment of
said monoclonal antibody of claim 2, or a small molecular polypeptide that is designed on
the basis of functional regions of said antigen-binding fragment and artificially expressed
and isolated.

4. The antibody mimetic polypeptide according to claim 3, its amino acid sequence sets

forth in SEQ ID NO. 3.

5. A gene encoding the antibody mimetic polypeptide of claim 3 or 4.

6. The gene according to claim 3, its nucleotide sequence sets forth in SEQ ID NO.2.

7. A anti-cyanobacteria rccombinant antibody polypeptide, constructed by operably and
linearly connecting said antibody mimetic polypeptide with function of recognizing and
binding to cvanobacteria of claim 3 or 4 to the C-terminus of colicin polypeptide, said
colicin is selected from colicin E1, Ia, Ib, A, B or N.

8. The anti-cyanobacteria recombinant antibody polypeptide according to claim 7, its amino

acid sequence sets forth in SEQ ID NO.7.

9. A gene encoding the anti-cyanobacteria recombinant antibody polypeptide.

10. The gene according to claim 9, its nucleotide sequence sets forth in SEQ ID NO.6.

11. A recombinant expression vector comprising the gene encoding the anti-cyanobacteria

recombinant antibody polypeptide.

12. A method of preparing the anti-cyanobacteria recombinant polypeptide of claim 7 or 8,
comprising steps of: transforming the gene encoding the anti-cyanobacteria recombinant
antibody polypeptide into an E. coli expression system, cultivating the transformed E. coli,
and separating the polypeptide expressed by E. coli.

13. Application of said anti-cyanobacteria recombinant antibody polvpeptide of claim 7 or 8

on control water eutrophication.
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gccggaaacg
ct gagagaat
gagagccgga
tcgttaatcg
gct gat at gc
ct ggaaaaaa
gggcagcaga
acggaat cgc
cagaaaaaca
t caacaaat ¢

cagat gccgc
acggattccg
tgctgtttge
aacaggct ga
ttgct gaata
atggcgg?gc
cacggaat ga
ttaég
cgcce

art ol AL Pg g garegel oA MEGIREN R bR

tgatattaca cgacaggagt tcagactcct gcaggcagag420
t act gaaat c gccggat atg acgccctccg gctgcat acad480
tgatgctgat tctcttcgta tatctccccg ggaggccagg540
aaaacggcag aaggat gcgc agaacgcaga caagaaggcc600
cgagcgcaga aaaggtattc tggacacccg gttgtcagag660

agcccttgecc GRQUENIHE STRI@acaggc ccgtctgetc720
cagggccatt tcagaggccc ggaat aaact cagttcagtg780

Heggloggdasiendel Itd aaccagag ct gaacaaca gct gacgcaa840

00
60

acaaccagcg (gt TAEROGF Aas PAEBCRABBsVERELD AIERHCK gag ccatt ccggt 1020

ctggactata
ggt gacaaga
cttgatgcca
ct cagt gcca
gaaaaagaga
agaaaacagg
aaatcagttt
caggct aaag
cgggct gaca

gagt ct gt ga

aacgcaat at

aaatd it A 18yl Qaagt t

gaaat aaaat
S eaEx

at al-agel Banfif dd6ibi 88C

at gaact gaa
cagadHpalt a

ggaa

tt ﬁ?ﬁ%ﬁ@?

t ct gaat gac cggaat ccgg

gct gaat ggg
gaat ct gcgg
gcaaat gacg

t ggt gacaga ggat gt ggaa 1080
at aagttacg gcaaagattgll40
t aaat t cggc gagaaat aac1200
ctcttaatgc cctgttgaagl260
ggcat caat ¢ agaagat agc ggaagagaaal320
gacgcaatta atttcacaac agagttcctgl380
gct gagcagt tag ccagaga gat ggccgggl4d4o0
gaagagg cat taaaaacgta tgaaaagtacl500
aaagat cgt g cagcgattgc cgcagccctt 1560

cacct ct gct
gcaaaagcat

ggcaacgaaa
t ggt gcaaaa
acgt aatgtt
aatt aat gca

agctgistigiat at at cgt ct aat ct gaaca gattcagtcg gggact gggal620
<213> Nucleotide sequence encoding colicin Ia
<400> 1
atgtctgace ctgtacgtat tacaaatcce ggtgcagaat cgetggggta tgattcagat 60
ggccatgaaa ttatggecgt tgatatttat gtaaacccte cacgtgtega tgtcttteat 120
ggtacccege ctgecatggag ttecttcggg aacaaaacca tetggggcegg aaacgagteg 180
gttgatgatt ccccaacceg aagtgatate gaaaaaaggg acaaggaaat cacagegtac 240
aaaaacacgc tcagcgegea geagaaagag aatgagaata agegtactga agecggaaaa 300
cgcectetetg cggegattge tgcaagggaa aaagatgaaa acacactgaa aacacteegt 360
gccggaaacg cagatgecge tgatattaca cgacaggagt tcagactect gecaggeagag 420
ctgagagaat acggattccg tactgaaate gecggatatg acgceccteeg gotgeataca 480
gagagccgga tgetgtttee tgatgetgat tetettegta tatctceceg ggaggecagg 540
tcgttaatcg aacaggctga aaaacggeag aaggatgcgc agaacgcaga caagaaggce 600
gctgatatge tigetgaata cgagegeaga aaaggtatte tggacacceg gttgtcagag 660
ctggaaaaaa atggegggec ageccttgee gticttgatg cacaacaggce cegtetgete 720
gggcageaga cacggaatga cagggecatt tcagaggece ggaataaact cagttcagtg 780
acggaatcgc ttaacacgge ccgtaatgcea ttaaccagag ctgaacaaca getgacgeaa 840
cagaaaaaca cgectgacgg caaaacgata gtttecceetg aaaaatteee ggggcegttca 900
tcaacaaatc aftctattet tgtgageggt gatccgagat ttgecggtac gataaaaatce 960
acaaccageg cagtcatcga taaccgtgea aacctgaatt atcttctgag ceattceggt 1020
ctggactata aacgcaatat tctgaatgac cggaatcegg tggtgacaga ggatgtggaa 1080



tatgcaggaa aatttacaag tcttgctgac tggatcactg agtttggtaa ggctgtccggle80
acagagaact ggcgtcctct ttttgttaaa acagaaacca tcatagcagg caatgccgcal740
acggctcttg tggcactggt cttcagtatt cttaccggaa gcgctttagg cattat cgggl800
tatggtttac tgatggctgt caccggtgcg ctgattgatg aatcgcttgt ggaa, aagcgl860
aataagttct ggggtatttc ttattggatg cagtgggtta agcaaagacc ggggcaagggl920

ctggagt gga ttggecagsa Hiaiilagiedshiasanes thadgacgdNehe<21020 7 <211> 654
<212> PRT <213> Ami no acid sequence of anti-cyanobacteria gol ypeptide 1
<400> 7 Ser Aspitgigscafaratigagt cppcctecriatcigspe Rpatcggogagdaatar u 1989 Leu Ay Tyr
151015 Asp Ser Ay Hs GQu lle Mt Ala Val  As |l e Tyr,Mal Asn Pro
202530 Pro Argc%gcﬂ%%%tgﬁ’ﬁ%%ﬁggat&aﬁawg Cisr%%at%rcgtgk%aggﬂ 0°%er ser phe

354045 Gy ASN ohM$aeddW atdidBrad Edrobide debitcoAERgsdbMagtidBaddadaafSP13BP Ser Pro
505560 Thr ArggSer gA%{o Ilcg €] ugLys g%g Asp Lys Qu Ile Thr Ala Tyr Lys
65707580 agaaaacagg atgaactgaa ggcaacgaaa gacgcaatta atttcacaac agagttectg 1380

aaatcagtit cagaaaaata tggtgcaaaa getgageagt tagecagaga gatggeeggg 1440
caggctaaag ggaagaaaat acgtaatgtt gaagaggceat taaaaacgta tgaaaagtac 1500
cgggctgaca ttaacaaaaa aattaatgca aaagatcgtg cagegattge cgeageeett 1560
gagtctgtga agctgtetga tatatcgtet aatctgaaca gattcagteg gggactggga 1620
tatgcaggaa aatttacaag tcttgetgac tggatcactg agtttggtaa ggetgtcegg 1680
acagagaact ggegtectet ttttgttaaa acagaaacca tcatagcagg caatgecgea 1740
acggctcttg tggeactggt cttcagtatt cttaccggaa gegetttagg cattatcggg 1800
tatggtttac tgatggctgt caccggtgeg ctgattgatg aatcgettgt ggaaaaageg 1860

aataagtictggggtatt 1878

<210> 2

211> 87

<212> DNA

<213> Gene of antibody mimetics against Microcystis aeruginosa surface antigen
<400> 2

tcttattgga tgcagtgggt taagcaaaga ccggggcaag ggetggagte gattggecag 60

cagtattggt ctacgccgec gtggacg 87

<210> 3
211> 29
<212> PRT

<213> Amino acid sequence of antibody mimetics against Microcystis aeruginosa

surface antigen

<400> 3



Asn Thr Leu Ser Ala Gn A n Lys Qu Asn Qu Asn Lys Arg Thr Gu

859095 Ala Ay Lys Arg Leu Ser Ala Ala lle Ala Ala Arg Gu Lys Asp Gu
100105110 Asn Thr Leu Lys Thr Leu Arg Ala Ay Asn Ala Asp Ala Ala Asp Ile
115120125 Thr Arg Gn Gu Phe Arg Leu Len G n Ala Gu Leu Arg Gn Tyr Ay
130135140 Phe Arg Thr Qu Ile Ala Ay Tyr Asp Ala Leu Arg Leu H's Thr Gu
145150155160 Ser Arg Met Leu Phe Ala Asp Ala Asp Ser Leu Arg Ile Ser Pro
Arg 165170175 du Ala Arg Ser Leu Ile Qu Gn Ala Qu Lys Arg G n Lys Asp
Al a ScrIBO THEMISGIGETp YVas hysAlila Ads ProlGils GlnyGlyAleaGN a Asp Met Leu Al a
Gu Tyr du Arg 195200205 Arg Lys y Ile Leu Aspl.Thr Arg Leu Ser
Gu Leu Gu Lys Asn Gy 210215220 Ay Al a a Leu Ala Val 'leu Asp Ala G n

Gn Ala Arg Lebl"rﬂ‘ﬁ’é"GlGGﬁn m$QWﬂr Pro Pro Trp Thr
20 25
<210> 4
<L2ll> 87
<212> DNA
<213> VHCDRI N-C sequence in reversed order of gene of antibody mimetics
against Microcystis aeruginosa surface antigen
<400> 4
cagatgtgot attcttgggt taagcaaaga ceggggcaag ggctggagte gattggecag 60
cagtattggt ctacgecgec gtggacg 87

210> 5

211> 29

<212> PRT

<213> VHCDRI N-C sequence in reversed order of amino acid sequence of
antibody mimetics against Microcystis aeruginosa surface antigen

<400> 5

Gln Met Trp Tyr Ser Trp Val Lys Gln Arg Pro Gly Gln Gly Leu Glu

1 5 10 15

Trp Ile Gly Gln Gln Tyr Trp Ser Thr Pro Pro Trp Thr

N

20 2
<210> 6
211> 1965
<212> DNA
<213> Nucleotide sequence encoding anti-cyanobacteria polypeptidel
<400> 6

atgtetgacc ctgtacgtat tacaaatcce ggtgcagaat cgetgggeta tgattcagat 60



An Gn Thr Arg Asn Asp Arg Ala Ile Ser Gu Ala Arg Asn Lys Leu
245250255 Ser Ser Val Thr GQu Ser Leu Asn Thr Ala Arg Asn Ala Lett Thr Arg
260265270 Ala Gu G n Gn Leu Thr An A n Lys Asn Thr Pro Asp
275280285 Ile val Ser Pro Qu Lys Phe Pro Gy Arg Ser Ser Thr Asn Hi's
290295300 Ile val VvVal Ser Gy Asp Pro Arg Phe Ala Gy Thr Ile

Ser

Asp Lys
Gn Arg
Val Asn
Lys Hi s

Ay Lys

Lys Ile

305310315320 T%Cé%ﬁaﬁg%%;%g%g?hﬂa@m&%&am@ C@ggggtéh@gtmdh Leui2Asn Tyr Lett

Hs Ser Ay Leu Asp Tyr Lys Arg Asn |le
Asn Asp Arg AsggRemcge ctgeatggag ttecttcB4DBUEBE0a Witlsedral aflgag@su AsH) Val d u

Lys Ile Tyr Asn Ala A u 355360365 Val Ala Qu Trp %ﬁg
Leu Le§"RSPIAFCras ep JREIAAH GPa288eR 15081 hCaipreian

Lys Leu
du Ser

Thr
Ser
Thr
Leu
Leu
ady
Arg
Al a

Ser Al %%c%ﬁ&g@&@c%éﬁg%%ggggg%%gggc%&gﬂg%c@ra&a-rhr 3fsn Gu dn

Al a Asn a Leu
cgectetetg cggegattge tgcaagggaa aaagatgaaa acacactgaa aacactecgt 360

gecggaaacg cagatgecge tgatattaca cgacaggagt tcagactect gecaggeagag 420

ctgagagaat acggattccg tactgaaatc gecggatatg acgecctecg getgeataca 480

gagagccgga tgctgtitee tgatgetgat tetettegta tatctecceg ggaggecagg 540

tcgttaatcg aacaggetga aaaacggeag aaggatgege agaacgeaga caagaaggec 600

gctgatatge tigetgaata cgagegeaga aaaggtatte tggacacceg gttgtcagag 660

ctggaaaaaa atggegggec ageccttgee gticttgatg cacaacagge cegtetgete 720

gggcageaga cacggaatga cagggcecatt tcagaggece ggaataaact cagticagtg 780

acggaatcgc ttaacacgge ccgtaatgea ttaaccagag ctgaacaaca getgacgeaa 840
cagaaaaaca cgectgacgg caaaacgata gtttcccctg aaaaattcce ggggegtica 900
tcaacaaatc attctattgt tgtgageggt gatcegagat tigecggtac gataaaaatce 960
acaaccagcg cagtcatcga taaccgtgea aacctgaatt atctictgag ccattecggt 1020
ctggactata aacgcaatat tctgaatgac cggaatcegg tggtgacaga ggatgtggaa 1080
ggtgacaaga aaatttataa tgctgaagtt getgaatggg ataagttacg geaaagattg 1140
cttgatgcca gaaataaaat cacctetget gaatctgegg taaattcgge gagaaataac 1200
ctcagtgeca gaacaaatga geaaaageat geaaatgacg ctettaatge cetgttgaag 1260
gaaaaagaga atatacgtaa ccagctttce ggeatcaatc agaagatage ggaagagaaa 1320
agaaaacagg atgaactgaa ggcaacgaaa gacgcaatta atttcacaac agagttcetg 1380
aaatcagttt cagaaaaata tggtgcaaaa getgageagt tagecagaga gatggeeggg 1440
caggctaaag ggaagaaaat acgtaatgtt gaagaggceat taaaaacgta tgaaaagtac 1500
cgggctgaca ttaacaaaaa aattaatgea aaagategtg cagegattge cgeageectt 1560
gagtctgtga agctgtetga tatatcgtet aatctgaaca gattcagteg gggactggga 1620
tatgcaggaa aatttacaag tettgctgac tggatcactg agtttggtaa ggetgtcegg 1680
acagagaact ggegtectct tittgttaaa acagaaacca tcatagcagg caatgeegea 1740
acggctettg tggcactggt cttcagtatt cttaccggaa gegctttagg cattatcggg 1800

tatggtttac tgatggctgt caceggtgcg ctgattgatg aatcgettgt ggaaaaageg 1860



405410415 Leu Leu Lys GQu Lys Qu Asn Ile Arg Asn Gn Leu Ser Ay Ile Asn
420425430 G n Lys Ile Ala Gn GQu Lys Arg Lys Gn Asp Qu Leu Lys Ala Thr
435440445 Lys Asp Ala Ile Asn Phe Thr Thr A u Phe Leu Lys Ser Val Ser Qu
450455460 Lys Tyr Ay Ala Lys Ala Gu Gn Leu Ala Arg Gu Met Ala Ay Gn
465470475480 Ala Lys Gy Lys Lys Ile Arg Asn Val Qu Gu Ala Leu Lys Thr

Tyr aataagttctb3 ARG Btehid cdoYsh oty dgcANaba obgRed | €1988n Lys Lys lle
Asn Ala Lys Asp Arg %00%%510 Al a A%glle Ala Ala Ala Leu Gu

Scr Val Lys LeutsSwmtegasiggdchgra SareBaBes20528 8eig Asn Leu Asn ArfoPhe Ser Arg
Gy Leu Ay Tyrzﬁig y Lys Phe 530535540 Thr Ser Leu Ala Asp Trp Ile Thr
a

G u Phe Ay Lys< al Arg Thr 545550555560 G n Asn Trp Arg Pro Leu Phe

Val Lys Thr G u,Thr {4d4e Ile Ala Gy

<212> PRT
<213> Amino acid sequence of anti-cyanobacteria polypeptide 1
<400> 7
Ser Asp Pro Val Arg lle Thr Asn Pro Gly Ala Glu Ser Leu Gly Tyr
1 5 10 15
Asp Ser Asp Gly His Glu lle Met Ala Val Asp Ile Tyr Val Asn Pro

20 25 30
Pro Arg Val Asp Val Phe His Gly Thr Pro Pro Ala Trp Ser Ser Phe

35 40 45

Gly Asn Lys Thr Ile Trp Gly Gly Asn Glu Trp Val Asp Asp Ser Pro
50 55 60
Thr Arg Ser Asp Ile Glu Lys Arg Asp Lys Glu Ile Thr Ala Tyr Lys
65 70 75 80
Asn Thr Leu Ser Ala Gln Gln Lys Glu Asn Glu Asn Lys Arg Thr Glu
85 90 95
Ala Gly Lys Arg Leu Ser Ala Ala Ile Ala Ala Arg Glu Lys Asp Glu
100 105 110
Asn Thr Leu Lys Thr Leu Arg Ala Gly Asn Ala Asp Ala Ala Asp Ile
115 120 125
Thr Arg Gln Glu Phe Arg Leu Leu Gln Ala Glu Leu Arg Glu Tyr Gly
130 135 140
Phe Arg Thr Glu Ile Ala Gly Tyr Asp Ala Leu Arg Leu His Thr Glu
145 150 155 160
Ser Arg Met Leu Phe Ala Asp Ala Asp Ser Leu Arg Ile Ser Pro Arg
165 170 175



565570575 Asn Ala Ala Thr Ala Leu Val Ala Leu Val Phe Ser Ile Leu Thr Ay
580585590 Ser Ala Leu Gy Ile lle Ay Tyr Ay Leu Leu Met Ala Val Thr Gy
595600605 Ala Leu Ile Asp Qu Ser Leu Val Gn Lys Ala Asn Lys Phe Trp Ay
610615620 Ile Ser Tyr Trp Met Gn Trp Val Lys Gn Arg Pro Ay Gn dy Len
625630635640 Gn Trp Ile Ay Gn Gn Tyr Trp Ser Thr Pro Pro Trp Thr 645650

<210> 8 <211> ¥IBRla2ad Ber LN €218k Al ClenlsiAde Geegyargalaencodi ng anti f ugal
pol ypeptide 2 <400> 8 atgtctgacc ctgtacgtat tacaaatccc ggtgcagaat

cgctggggt a t gatt cagat 60 @gccat gaaa ttat@gccgt tgatattt &Y gtaaaccctc
{C1 0000090 asaldhoriaytse BRGS &#ﬁAﬁé@%ﬁ%@?ﬁ%GétﬁfS?a ¢ gaaaaaagyg
acaaggaaat cacagcgt aqg40 205
Arg Lys Gly lle Leu Asp Thr Arg Leu Ser Glu Leu Glu Lys Asn Gly
210 215 220
Gly Ala Ala Leu Ala Val Leu Asp Ala Gln Gln Ala Arg Leu Leu Gly
225 230 235 240
Gln Gin Thr Arg Asn Asp Arg Ala Ile Ser Glu Ala Arg Asn Lys Leu
245 250 255
Ser Ser Val Thr Glu Ser Leu Asn Thr Ala Arg Asn Ala Leu Thr Arg
260 265 270
Ala Glu Gln GlIn Leu Thr Gln Gln Lys Asn Thr Pro Asp Gly Lys Thr
275 280 285
Ile Val Ser Pro Glu Lys Phe Pro Gly Arg Ser Ser Thr Asn His Ser
290 - 295 300
Ile Val Val Ser Gly Asp Pro Arg Phe Ala Gly Thr Ile Lys Ile Thr
305 310 315 320
Thr Ser Ala Val Ile Asp Asn Arg Ala Asn Leu Asn Tyr Leu Leu Ser
325 330 335
His Ser Gly Leu Asp Tyr Lys Arg Asn Ile Leu Asn Asp Arg Asn Pro
340 345 350
Val Val Thr Glu Asp Val Glu Gly Asp Lys Lys Ile Tyr Asn Ala Glu
360 365

wn

35
Val Ala Glu Trp Asp Lys Leu Arg Gln Arg Leu Leu Asp Ala Arg Asn
370 375 380
Lys Ile Thr Ser Ala Glu Ser Ala Val Asn Ser Ala Arg Asn Asn Leu
385 390 395 400
Ser Ala Arg Thr Asn Glu Gln Lys His Ala Asn Asp Ala Leu Asn Ala
405 410 415



anaaacacgc
cgcctctctg
gccggaaacg
ct gagagaat
gagagccgga
tcgttaatcg
gct gat at gc
ct ggaannaa
gggcagcaga
acggaat cgc
cagaaaaaca
t caacaaat c
acaaccagcg
ct ggact at a
ggt gacaaga
cttgatgcca
ct cagt gcca
gaaaaagaga
agaaaacagg
aaatcagttt

t cagcgcgca gcagaaagag aat gagaata agcgtactga agccggaaaa300
cggcgattgc tgcaagggaa aaagat gaaa acacact gaa aacact ccgt 360
cagatgccgc tgatattaca cgacaggagt tcagactcct gcaggcagag420
acggattccg tactgaaatc gccggatatg acgccctccg gctgcat aca480
tgctgtttgc tgatgctgat tctcttcgta tatctccccg ggaggccaggs40
aacaggLt 0f s AAPEANE Adn AAARU AGHE LA CHERYAsICaagaaggcc600
ttgctgaata cgagcgcaga aaaggtattc tggacacccg gttgtcagag660
at ggcggggc ageéecttgcc gttctt4gatg cacaacaggctegt ct gect c720
cacggaat ga ca catt tca gccc aaf aagct. cagttcagtg780
ttaggbﬁﬁg@‘ﬂ%éﬁ Péﬁ%Aﬁﬁﬁgg%ﬁ%?éﬂgg&é&%@ﬁ%iﬁbc?gacgga2840
cgcctgacggsgaaaacgata gttygeectg aaaaattggec ggggegttcas0oo
attctattgt tgtgagcggt gatccgagat ttgccggtac gat aaaaat c960
caglileaipda llaascpicgtaTinaGla Paahii LyatSet Vat Sgdguccat t ccggt 1020
aacgcaat at tctgaatgac cggaatccgg tggtgacaga ggat gt ggaal080
aaattt 48%a tgctgaagtt‘@étgaatggg at aagl't acg gcaaagattgll40
gaag] AARRE, KAGSL KLU cIPRLILERAGGh ARRNIFGgGiRagaaat aac1200
gaacaa tg&'gca aagcat gcaaatgacg ctcttaatgc cctgttgaagl260
at atgrgt aa ccagcttt4ge ggcat caatc atjdagat agc ggaagétfaaal320
at gaact gaa Egcaacgana ggé?caatta atttcacaac agagttcctgl380

cagaidaat@y bydivg Hadamdsng@l Ghdeladia kaydee 484 gat ggccggg1440
485 490 495

Glu Lys Tyr Arg Ala Asp Ile Asn Lys Lys Ile Asn Ala Lys Asp Arg
500 505 510
Ala Ala Ilec Ala Ala Ala Leu Glu Ser Val Lys Leu Scr Asp Ile Ser
515 520 525
Ser Asn Leu Asn Arg Phe Ser Arg Gly Leu Gly Tyr Ala Gly Lys Phe
540

w

530 53
Thr Ser Leu Ala Asp Trp Ile Thr Glu Phe Gly Lys Ala Val Arg Thr
50 555 560

N

545
Glu Asn Trp Arg Pro Leu Phe Val Lys Thr Glu Thr lle Ile Ala Gly

565 570 575
Asn Ala Ala Thr Ala Leu Val Ala Leu Val Phe Ser Ile Leu Thr Gly
85 590

i

580
Ser Ala Leu Gly Ile Ile Gly Tyr Gly Leu Leu Met Ala Val Thr Gly

59 600 605

N

Ala Leu Ile Asp Glu Ser Leu Val Glu Lys Ala Asn Lys Phe Trp Gly
610 615 620
Ile Ser Tyr Trp Met Gln Trp Val Lys Gln Arg Pro Gly Gln Gly Leu
625 630 635 640
Glu Trp lle Gly Gln Gln Tyr Trp Ser Thr Pro Pro Trp Thr
645 650



caggct aaag ggaagaaaat acgtaatgtt gaagaggcat taaanacgta tgaaaagtacl500
cgggctgaca ttaacaaana aattaatgca aaagatcgtg cagcgattgc cgcagccctt 1560

gagt ct gt ga agc
t at gcaggaa aat
acagagaact ggc

tgtctga tatatcgtct aatctgaaca gattcagtcg gggact gggalc20
ttacaag tcttgctgac tggatcactg agtaggtaa ggctgtccggl680
gtcctct ttttgttaaa acagaaacca tcatagcagg caatgccgcal740

acggctcttg tggcags-gogg cttcagtatt cttaccggaa gcgctttagg cattat cgggl800
tatggtttac tgatggctgt caccggtgcg ctgattgatg aatcgcttgt ggannaagegl860
aataagttct ggggtart cwegatgtggtat tcttgggtta agcaaagacc ggggcaagggl920
ctggagtgga ttggccagca gtattggtct acgccgccgt ggacgloes5 <210> 9 <211> 654
<212> PRT <2132k nBNAci d sequence of anti-cyanobacteria pol ypeptide 2

<400> 9 Ser As
151015 Asp Ser

P Qe e e R By vl s Pr o

202530 Pro Arg Val Asp Val Phe Hs Gy Thr Pro Pro Ala Trp Ser Ser Phe
354045 @y Asn &gos T§1r Ile Trp Gy Ay Asn GQu Trp Val Asp Asp Ser Pro
<400>

atgtctgacc ctgtacgtat tacaaatcec ggtgeagaat cgetggggta tgattcagat 60
ggccatgaaa ttatggecgt tgatatttat gtaaacccte cacgtgtcega tgtetttcat 120
ggtaccecge ctgeatggag ttecttcggg aacaaaacca tetggggegg aaacgagteg 180
gttgatgatt ccccaacceg aagtgatatc gaaaaaaggg acaaggaaat cacagegtac 240
aaaaacacgc tcagcegcgea geagaaagag aatgagaata agegtactga agccggaaaa 300
cgectetetg cggegattge tgeaagggaa aaagatgaaa acacactgaa aacactccgt 360
gccggaaacg cagatgecge tgatattaca cgacaggagt tcagactect gecaggeagag 420
ctgagagaat acggattccg tactgaaatc gecggatatg acgecctceg getgeataca 480
gagagcegga tgetgtttee tgatgetgat tetettegta tatctecceg ggaggecagg 540
tcgttaatcg aacaggctga aaaacggeag aaggatgcge agaacgeaga caagaaggcc 600
gctgatatge ttgetgaata cgagegeaga aaaggtatic tggacacceg gtigtcagag 660
ctggaaaaaa atggegggec ageectigee gtictigatg cacaacagge cegtetgete 720
gggcageaga cacggaatga cagggcecatt tcagaggece ggaataaact cagticagty 780
acggaatcgce ttaacacgge ccgtaatgea ttaaccagag ctgaacaaca getgacgcaa 840
cagaaaaaca cgcctgacgg caaaacgata gtttccectg aaaaattcee ggggegttca 900
tcaacaaatc attctattgt tgtgageggt gatccgagat ttgecggtac gataaaaatc 960
acaaccagcg cagtcatcga taaccgtgea aacctgaatt atcttetgag ccattecggt 1020
ctggactata aacgcaatat tctgaatgac cggaatcegg tggtgacaga ggatgtggaa 1080
ggtgacaaga aaatttataa tgctgaagtt getgaatgge ataagttacg geaaagattg 1140
cttgatgcea gaaataaaat cacctetget gaatctgegg taaattcgge gagaaataac 1200
ctcagtgcca gaacaaatga gcaaaageat geaaatgacg ctettaatge cetgttgaag 1260
gaaaaagaga atatacgtaa ccagcttice ggeatcaatc agaagatage ggaagagaaa 1320
agaaaacagg atgaactgaa ggcaacgaaa gacgeaatta atttcacaac agagttectg 1380

aaatcagtit cagaaaaata tggtgcaaaa getgageagt tagecagaga gatggecggg 1440



505560 Thr Arg Ser Asp Ile GQu Lys Arg Asp Lys Qu Ile Thr Ala Tyr Lys
65707580 Asn Thr Leu Ser Ala Gn Gn Lys Au Asn Qu Asn Lys Arg Thr GQu
859095 Ala Ay Lys Arg Leu Ser Ala Ala lle Ala Ala Arg Qu Lys Asp Qu

100105110
115120125
130135140
145150155
165170175
180185190
195200205

Asn
Thr
Phe
Ser
Au

G n Asn Al a

Arg

Thr Leu Lys Thr Leu Arg Ala Ay Asn Ala Asp Ala Ala Asp Ile
Arg Gn QQu Phe Arg Leu Leu Gn Ala Gu Leu Arg Gu Tyr Gy

Rngcthidg dehddaddaachladotehisgddptat Aamaddtatch@uetdy g 150 His Thr G u
Arg Met Leu Phe Ala Asp Ala Asp Ser Lett Arg Ile Ser Pro Arg
AbgeciBngp tBe¢aatag gatiapigcaGaggaEets CAmamcwgm%sccm gl®h Lys Asp Al a
u Tyr du Arg

Sy aﬁgcdi%%m%%t a’%‘ﬁ?ga%%a Célgtcggéga e%ﬂjgaLe g u Lys Asn Ay
tatgcaggaa aatttacaag tcttgctgac tggatcactg agtttggtaa ggetgtecgg 1680

acagagaact ggegtectct ttttgttaaa acagaaacca tcatagcagg caatgeegea 1740

acggctettg tggeactggt cttcagtatt cttaccggaa gegetttagg cattatcggg 1800

tatggtttac tgatggetgt caccggtgcg ctgattgatg aatcgettgt ggaaaaageg 1860

aataagttct ggggtattca gatgtggtat tcttgggtta agcaaagace ggggeaaggg 1920

ctggagtgga ttgeccagcea gtattggtet acgeegecgt ggacg 1965

<210> 9
<211> 654
<212> PRT

<213> Amino acid sequence of anti-cyanobacteria polypeptide 2

<400> 9
Ser Asp Pro Val Arg Ile Thr Asn Pro Gly Ala Glu Ser Leu Gly Tyr
1 5 10 15
Asp Ser Asp Gly His Glu Ile Met Ala Val Asp Ile Tyr Val Asn Pro
20 25 30

Pro Arg Val Asp Val Phe His Gly Thr Pro Pro Ala Trp Ser Ser Phe
35 40 45
Gly Asn Lys Thr Ile Trp Gly Gly Asn Glu Trp Val Asp Asp Ser Pro
50 55 60
Thr Arg Ser Asp Ile Glu Lys Arg Asp Lys Glu Ile Thr Ala Tyr Lys
80

n

65 70 7
Asn Thr Leu Ser Ala GIn Gln Lys Glu Asn Glu Asn Lys Arg Thr Glu
85 90 9

N



210215220 Ay Ala Ala Leu Ala Val Leu Asp Ala Gn Gn Ala Arg Leu Leu Gy
225230235 G n Gn Thr Arg Asn Asp Arg Ala Ile Ser Au Ala Arg Asn Lys Leu

245250255 Ser

Ser Val Thr A u Ser Len Asn Thr Ala Arg Asn Ala Leu Thr Arg

260265270 Ala Qu Gn Gn Lett Thr Gn Gn Lys Asn Thr Pro Asp Gl3/ Lys Thr
275280285 Ile vVal Ser Pro Qu Lys Phe Pro Gy Arg Ser Ser Thr Asn Hi s Ser

290295300 Ile \éa&GM&VSVQ%L&JSérAﬁlpuEn@AArAgaR@eGlﬁlmsﬁprﬂhr Il'e Lys Ile Thr

305310315 Thr

Ser Al a Ile Asp Asn Arg Ala Asn Leu Asn Tyr Leu Leu Ser

325330335 His Ser Ay L& Asp Tyr Lys MPg Asn Il e LettlOAsn Asp Arg Asn Pro

340345350 Val
355360365 Val

%%%Tahlzf % E)T%ss[pe W%Aﬁe(ﬂ %%A @Aﬁp kYa Ales la'? t TX; pAZInaAIA?g GAS n
115 125
Thr Arg Gln Glu Phe Arg Leu Leu Gln Ala Glu Leu Arg Glu Tyr Gly
130 135 140
Phe Arg Thr Glu lle Ala Gly Tyr Asp Ala Leu Arg Leu His Thr Glu
145 150 155 160
Ser Arg Met Leu Phe Ala Asp Ala Asp Ser Leu Arg Ile Ser Pro Arg
165 170 175
Glu Ala Arg Ser Leu Ile Glu Gln Ala Glu Lys Arg Gin Lys Asp Ala
180 185 190
Gln Asn Ala Asp Lys Lys Ala Ala Asp Mct Leu Ala Glu Tyr Glu Arg
195 200 205
Arg Lys Gly Ile Leu Asp Thr Arg Leu Ser Glu Leu Glu Lys Asn Gly
210 215 220
Gly Ala Ala Leu Ala Val Leu Asp Ala Gln Gln Ala Arg Leu Leu Gly
225 230 235 240
Gln Gin Thr Arg Asn Asp Arg Ala Ile Ser Glu Ala Arg Asn Lys Leu
245 250 255
Ser Ser Val Thr Glu Ser Leu Asn Thr Ala Arg Asn Ala Leu Thr Arg
260 265 270
Ala Glu GIn Gln Leu Thr Gln Gln Lys Asn Thr Pro Asp Gly Lys Thr
275 280 285
Ile Val Ser Pro Glu Lys Phe Pro Gly Arg Ser Ser Thr Asn His Ser
290 295 300
Ile Val Val Ser Gly Asp Pro Arg Phe Ala Gly Thr Hle Lys Ile Thr
305 310 315 320
Thr Ser Ala Val Ile Asp Asn Arg Ala Asn Leu Asn Tyr Leu Leu Ser
325 330 335

10



370375380 Lys Ile Thr Ser Ala Gu Ser Ala Val Asn Ser Ala Arg Asn Asn Leu
385390395400 Ser Ala Arg Thr Asn Qu Gn Lys His Ala Asn Asp Ala Len Asn

Al a

Leu Ser
Lys Gn
Thr Thr
Au Gn
Ile Arg
Lys Tyr

405410415 Leu Leu Lys Qu Lys Qu Asn Ile Arg Asn A n
Ay Ile Asn 420425430 A n Lys Ile Ala u GQu Lys Arg
Asp G n Leu Lys Ala Thr 435440445 Lys Asp Ala Il e Asn Phe
Qu Ph@{ﬂ—%ﬂdh\'ﬁeus%? TXaLys M@neﬂé@%%@@!&?y@ plyr Gy Ala Lys Ala
Leu Ala Arg Gu M la Ay Gn 465470475480 Ala Lys Ay Lys Lys
Asn Val Gu Qu3APa Leu Lys Thr34byr 350 485490495 A u

5%050%51'8«%& QI %‘@"I?ITEJ &Pg“%nVjét‘y(i}‘?Y‘i‘éﬁl?l%sﬁ%éﬁ@élﬁyivgigeﬁr %er Asp |Ile Ser

515520575 Ser Asn LeusAsn Arg Phe SejgoArg Ay Leu Ggs Tyr Ala Ay Lys Phe
530535540

Val Ala Glu Trp Asp Lys Leu Arg Gln Arg Leu Leu Asp Ala Arg Asn
370 375 380

Lys Ile Thr Ser Ala Glu Ser Ala Val Asn Ser Ala Arg Asn Asn Leu
385 390 395 400
Ser Ala Arg Thr Asn Glu Gln Lys His Ala Asn Asp Ala Leu Asn Ala
405 410 415
Leu Leu Lys Glu Lys Glu Asn Ile Arg Asn Gln Leu Ser Gly Ile Asn
420 425 430
Gln Lys Ile Ala Glu Glu Lys Arg Lys Gln Asp Glu Leu Lys Ala Thr
435 440 445
Lys Asp Ala Ile Asn Phe Thr Thr Glu Phe Leu Lys Ser Val Ser Glu
450 455 460
Lys Tyr Gly Ala Lys Ala Glu Gln Leu Ala Arg Glu Met Ala Gly Gin
465 470 475 480
Ala Lys Gly Lys Lys Ile Arg Asn Val Glu Glu Ala Leu Lys Thr Tyr
485 490 495
Glu Lys Tyr Arg Ala Asp Tle Asn Lys Lys Ile Asn Ala Lys Asp Arg
500 505 510
Ala Ala Ile Ala Ala Ala Leu Glu Ser Val Lys Leu Ser Asp lle Ser

N

515 520 52
Ser Asn Leu Asn Arg Phe Ser Arg Gly Leu Gly Tyr Ala Gly Lys Phe
530 535 540
Thr Ser Leu Ala Asp Trp lle Thr Glu Phe Gly Lys Ala Val Arg Thr
50 555 560

N

545

Glu Asn Trp Arg Pro Leu Phe Val Lys Thr Glu Thr Ile Ile Ala Gly

11



Thr Ser Leu Ala Asp Tip Ile Thr Gu Phe Ay Lys Ala Val Arg Thr
545550555560 G u Asn Tip Arg Pro Leu Phe Val Lys Thr Qu Thr Ile Ile Ala
Gy Asn Ala Ala Thr Ala Leu Val Ala Leu Val Phe Ser Ile Leu Thr Ay
580585590 Ser Ala Leu Ay Ilelle Ay Tyr Gy Leu Len Met Ala Val Thr Ay
595600605 Ala Leu Ile Asp Qu Ser Leu Val Gu Lys Ala Asn Lys Phe Trp Ay
610615620 Ile G n Met Trp Ky Ser Trp Val 4xs Gn Arg Prosfdy G n Gy Len

625630635 G n Trp Ile Ay Gn Gn Tyr Trp Ser Thr Pro Pro Tip Thr 645650
Asn Ala Ala Thr Ala Leu Val Ala Leu Val Phe Ser Ile Leu Thr Gly

580 585 590
Ser Ala Leu Gly Ile Ile Gly Tyr Gly Leu Leu Met Ala Val Thr Gly
595 600 605
Ala Leu Ile Asp Glu Ser Leu Val Glu Lys Ala Asn Lys Phe Trp Gly
610 615 620
Ile Gln Met Trp Tyr Ser Trp Val Lys Gln Arg Pro Gly Gln Gly Leu
625 630 635 640
Glu Trp Ile Gly Gln Gln Tyr Trp Ser Thr Pro Pro Trp Thr
645 650

12



