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(CBL) 1393080390035 65bJoMymmgdols  dods®om.  Losbserobmo

2399mg9bgdmo  ogm 20 oblbgsggdmwo  Bosbdo®™fgocwo  (D-
395 BMbo, 99 0-D-45e5d@Gmbo, N-539@0w-D-
39 @GmbBsdobo, D-0856mbs,  dgmo-D-856mbs,  D-gemm 3o,

09000¢-D-gvg30mbos, N-539@H0-D-aam3mBsdobo, L-6596mbos, L-
agm3mbs,  D-gowod@m®mbol 97035, BOMIGHMDS,  Jodobo, D-
5050060Bs, L-60d0mbs, D-09e0d0mBs, D-wmod@mBs, D-8oen@m®s,
D-@6ggommnbs, LogdoMmbs), Lofgobo 3mbagbdHMsgoom 200 mM.
50960 0dbs, MMd dgMPgmeo  TodMmgd0Esb  JMHobEgLolbesls
@9dGHobol 39853 E0bogoMo 5gGH03mds, 39530905 dbmermeo N-
539303 BsF0boL MEoyMmTgHgdoL 0sbsmdolsl (Bsformdmog
239LBM3900 JoBobol 30EOMEOBIE0).

33¢930L 89999 9Bo3Hg 999 8s390ero 0gbs JOoLEHILOLbELL
©99dGH0obol CBL-0l 59mgmgolbs s gobmamoggdol 39o;mmo.
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300 2. §HobBHbolbesl Mglbengdosb CBL -0ob gsdmymgols ©o
239L930053900L JOMOMSO §BHI39d0

CBL -0l 35bv983053900b CBL -ob CBL -ob
doMHOMI©O 933900 39053 E0bsgoMo 39LMR5390
59dBogmdos ob
(0/0em) bseobbo
9JbEHGsgGHo 0.028 0
09mb0odol byegsGoom 0.0094 2.98
ROJ30MmboMYds
09)M8005999953905 0.0028 25
539G™bom ©s3mds39ds 0.0011 176
JOMB>GMAMB00 0.00027 103
Toyopearl HW-55-0b 1393 %9
253069960 JOMT>GMAMIB0s 0.000022 1272
Jo@obol b3y by
p<0.01

OMamm3  3bOowo  2-sb  RBL, JOobGHILOLbELL  wgdEobol
29LBMg3gd0L  doMomsEO  9gBI3gd0  TmoEag 6 LGooosl: 1.
0gbeosb  gowmgzsbo  gduBHGed@Bob  Jogds;  2.30¢gdol
3654300606905 59mbomdol LryERsEom; 3.009MIMWo ©sTYTs390s
+60°C-%g 30 §or-0obL @obTogemdsdo. 4.o39¢Mmbom ©sdMdsggds, 5.
JOmBoBHmamogos  Toyopearl HW-55%UL  ULggdhbg;  6.0830b6m60
JOMT5GHM®58305 Jo@obol bgg®Eby.

3500 2-0s6 BsbL, GMI olvBmoggdol ymgqer dmdwgzbm
9&H53%Y CBL-ob 899333900 3owmgsbo 53M59d30900L
30053 E0bs3om®o  5JBH03mds 0BMEIds. Fglsdsdolo 0BMHEIds
CBL-0b 25953003900 botolbo. 4olwnmsgqgdol ymgger d90amad
9053%g 39052 BH0bsE0MMO 5dGH03Mmds glsdsdols 0BMmEYds 2.98,
25, 176, 1 272- %96 ©5 25Lv830053900L dmem g@e3ol 909y CBL-0b
5g303mds 995009965 0.000022 Fp/0¢m, bmerm Aslwgmsgzgdol boGolbo
1272 -x 96 g50Bs6o.

3329306 9988 9He3bY, BIW-BowH®s3ool FgmEOlL s
15350dMHM LABIOEHMEO 30EgdoL (FoM3gMadol) Asdmygbgdoom,

12



509960 0gdbs 93069Ms  AoLBME3zgdMo CBL-0b bodow®o
9009300 dobs. 1OZOE0dMHM IMMEOL oMz gdol dobgzom
50960os, ™MD bsGow®o CBL-ob dmerg3zmememo dsbs 34,000
Da-oo.

CBL-ob  dgmobgmwo  bEHO®MJGHMOmOL  ©oboyagbs, (gdoL
990003Mm3 9B93vY, 39bgbom bBsGom®o CBL-ol dmeg3megdols
©365@MM5305L  Bo@MmoMIol  MEIGOWLMWRBIGOL  05b5MdOLLL
(CBL) @ 3bsbogMogzom dobo 9gdspgbgeo  budgmmgoergdol
909329006 Fobgdl s MomEYbmdsl.

66.000

45.000
34.700

21.000

20.100

14.200 «— CBL

bm®. 1. gd@obo CBL-0b @5 bEobsd@mao ds0396Mmwo 30agdol
30053005300l 3Ms0gbBHe ggwdo (10-25%) obmEossool
306MHMd90T0 (SDS-o0l 05bodOoLsL) 999G BOL
909dHOMBMOYYOSTs.

1. SDS 9mg3mme@o dsbol 35603960900, dmeg3Mwwy®o dslgdol
©0535Bmbo  14,000-70,000 Da, gqedo Bos@gomomnyero Lobyxgdol
dmgnemds  1-10 93¢e.  (bodol  dMs@ol  sewd«ydobo - 66,0005
®35¢dwgdobo - 45,000; 3g3Lobo - 34,700; BHGoxlobmygbo - 24,000; B-
ogdGHmawmdmobo -20,100; ¢robmizodo -14,200.

2. 58306100 JOMIEMPOHB000 JobRMs39dwo wgd@obo- CBL.

3. Toyopearl HW-55 g9 b9, 39050e@®Ms30090
JOMTsGHM®ox300L 9900950 Jomgdwo wgd@ob CBL-ob 899:339¢0
30900l BMog30s.

MMMz bod. 1-Bg  Fo@mimygbowo  gargd@OHMmBmOgyMods
230396900, 530600 JOMA>EMPMxz00L TR FoLYYBMOZJOMEO
CBL @obm@go®gdwye 306mdgddo dogyMomgdl gmoo  3md3sgd¢weo
gMogdi3o0l  Lsbom, Mo3  9@abGwMOIRL, MmI ogo  FoMmdmowygbl
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239bBMoggdol Fggo© dmpgdmer  CBL-ob 09650560

9009399090 ool 3mero3g3Eol (B30 2).
Log. Mol. Weight

66 000

Rf
L@, 2. Logogroddmn dGo wgd@obo CBL ©s UEBsdEGHMwmo
05603900 30gdolomzol,  93gOMWO  3M053M0sFoEol
3M90096@M 3gwdo (10-25%) ©obmEmogool 3o®mmdgddo (SDS-
5650md0Lsb) 99JBAOMGBMOHIBOL 99009390 domgdmmo

999 BHOMRMMYMs30l Jobgzom.
bme™.2-Bg Gomdmpgbowos gagd@HmBm™gyMsdol dobgwpzom

93909900 b535¢0dMM  FMWEOo, EoEygbo odbs, Gmd CBL-ob
999500396900 bdgMgMEgdoL IME3YEMEOO Tobd MobsdMOS O
99500996L 17.000 Da.

50605 sy bowos, GHMmd CBL-ol bs@omeo dmerg3wmeols
dgmombgmmo GGG FoMdmygbowos ©odgHol Loboom ©s
9olo 393G oy Tgglodsdgds 34, 000 s GH™BL, dgagds 2
05650000  dmg3eey®o  dsbol  9dmby LB gHMYMEoLsYsb,

dmeg3Meeo  dsbgdoom 17,000 @o@mbo s  80939m3bgds
3 gdGHobgdol 3estl.

33930l d99amd 9¢e3bg dgbfogamoe ogdbs, wgd@ob CBL-ob
00mdodommo  Fobslosmgdwgdo.  Bo@e®mgdmwo  gdudgmodgb@gdol
39009390 503960 0465, HMI wgd@obo CBL mgMadmb@edoww®mos
(065dBH0300@gds 60°C-bg). wgdGHobwmo sd@ogzmds 3erobogds pH-ob
FoOOM ©0535Bmbdo (pH 5.5-s6 pH 9.0-000g) o doguodsemEo
0dBogmds  500b0dbgds  pH  7.0-8.0 gstyegddo.  wgdBobol
30053 Bobsgom® 9 BHogmdsbg,  gogargbsl o6 sbggbl
mM359gbEH 0560 0mbgdo (Ca*, Mg, Mn?).

L3930sH  3©YdTdo  Jgbfogerow ogbs: o)  JMoLGHILOLbESL
0gbedo  @gdGHobgdol 903390 mdol  LyBMbYHo  ©obsdogs. d)
JOHobGHILOLbEIL Mgberol doge gdEHobgdol goMgdmdsgge sgdo
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19309300l MbBoMo. ) JOHOLEBHLOLbEILL Mgberol w@gd@obol dog®
30360mMM60DTgd0L  sgeEH0bsgool MbaMo. ©) JMmobEgLolbsl

09Le0L ¢gdEobol s6E0803MMBYO 5gEH03Mds.

9Ju39m0096GHgoolL  Fgdymd  9Be3by,  Igbfogwow  odbs
JOHobGHILOLbELL Mgbergddo CBL-ob 998339wmdol ©obsdozs (HU)
LYBMEYOMBOL dobgzom. gdBHobgdol Tgd339wmdsl mgligrgddo
3LsBO3M30m JMMo fol  gobdsgermdsdo, gmgqgewr 9g-3 m3gL.
MmO by®om 3-sb Bsbl, CBL-ol d99:339cmds JMobiGglolbosls
0gbengddo  03bolosb  ofygdeo  dsolol Boomgom,
960083690 m3bs 93060 9ds.

o

@93hobgdoL By833gemds
(HU)
N H (o)) 0]
o o o o
o o o o
o o o o
o o o o

39980

Ly 3. JOHOLEBHILOLLELL MYLEPgdTo 9dEH0bgdol 993390 ™MdOL
Lgbmby®mo Eobsdogs.

L393osee  39ddo  Igufogwow  ogbs,  JMoLEHILOLbESL
0gberdo s ol @oMgdmdsgzge  o09gdo, CBL-ob 899339 mdol
00658035 25000390056 25 ol  god63s3wmdsdo. Bo@oMgdmeo
330930 8900939000 gsdm3zwgbowo 0dbs, ®md CBL-ob 990(339mds
09Legd80 o000 A90039080L 99-5, 89-10 s 39-15 L BoJGHOWOS©
MEEWY0s o 9950996L (LC=6045 ), 450003900L 89-20 ©OEsb
gogboMgds CBL-0b d99339wmdol 93390000 d9930Mgds (LC=768) ws
50H9g3L 80b0dMaAL 25-9 gl (LC=302). 35003900L LEsOsby dyma
09LeEgd0L 25Mgdmd339¢ 9M9do 30, Powogqdol dg-5, d9-10 s dg-15
gl CBL-ob 999339wmds 56 10dbotMgds. CBL-ob 9993390 mds
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2396099m8339 9Mgdo sx0JloMgdmEo 0dbs, 39-20 rgl (LC=102 ),
bogrem dolbds  dodbodogrry®ds dobggbgdgends 25-9 gl LC=2142
dg950p0bs.

CBL-ob  99933390md0b  693030M3MIWw0  ©s9Mm30©IdIEgds,
JOHobGHILOLbEISL Mglengddo s Joo FoMgdmd33gw 5M9do 40390l
25 ol 256053cmd5d0 8091000mgdL, MHMT 250003930L 39-20 EVOE6
53005 5J3b CBL-ol  bg3M9gEost mglergdosh  ocMmgdmdEgge
s69do.

GIw30w  9Ju3gm0dbAHgd8o  Fggolfiagwrgm  3aroggdoL
LBHoEO0sDY,  MguEol  ASMIBMI339e? 9Mgdo  godmymzoeo
93@obgdol 393wgbs R0GHM350MP96096M0 353G gem0gdob:
Pectobacterium aroidae, Xanthomonas campestris s Agrobacterium
tumefaciens swyEHobsgool Mbsmby.

306@OHmmo bsggeo
05939M0s CBL-0b 356939 9293 0boMYd)0
05JBHgM0o
CBL-0b 056smdobsls
bygd. 4. CBL-ob  293wgbom  go@m3sommygbm@o  dogd@gmos-
Agrobacterium tumefaciens-ol sge)E0bsgool gogdusgos 3obwswm®o
90360mL 3300 (20000905 1200-%96).

O3 Byo. 4-056 BBL Logmb@EHMmmemdo, bosz CBL o6 ogym
399myg693o, 9906036905 dogdBHgool oBWBMEOO  QobEsygds,
boem Loggedo, CBL-ob msbomdolol s0wobodbgds Agrobacterium
tumefaciens-ol  sp@@obsgos. 03039 89w9a9d0 0dbs Bowgdwero,
B39bL dogm go0mygbgdmmo bbgs BoGm3smmygbm@mo dod@g@ogdols
d035M05.
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35615095, 8930LHo3wgm 25003900l BEBSEOsHY MgLigrols
239099m3339  Mgdo  godLoMgdMo  wgd@obgdol  as3wgbs,
R0GHM350MQ b0  Lmgmgdol:  Trichoderma viride ©s> Fusarium
oxsisporium-ob 9pEBobogools FUSNON R 30D950 M5
9036:mb3M30L A5dMmygbgdom.

3mb@OHmmo bsggwo
bmgm CBL-0b 356939 5303H0bomgdMEo L3MGMYdO
CBL-0b 0565md0bsl
L@, 5. CBL-ob go3wgbom dmfj39mmo 30@GM3smmygbwyto bmgm-
Fusarium  oxsisporium-ol  B3MOJOOL 03B 0bsgos. 30HMsEGo
530gL53E0d F03MMI3M300 (F500Jds 400-%96M)

MmO 3 LYYOH00EL BBL, JOMoLEgLOLbL Mmglberol ¢gd@obo
-CBL in vitro 9939603963 9030 ofi393L Dma09MH0
BoGM350MmP6MM0  bmgml  B3mMgdol  dwogh  sawEHebogosl.
dbgoglbo  dggpgd0  oxodboG©s  Trichoderma virides L3mGZOOL
0035M05(3.

13930svH (3009000 TgLfogerow 0dbs CBL-ob s6E0d0zmmdwmwo
5JBHogmds  ©ob3-oBYHBoMmO  FJHMEPOm  BoGM3smMyg6E®
05939M0gdLs s Lmzmgdol GHaLlE JMWEHMMIdDY. 9Ju3gMH039bEd0
96300030Mdwo  5dEH03MmdOL  LOYJDI, 98mYygbgdo  0dbs
JORQOZIVILO ©d 3d>R0Z3IVNWO MILEYOOEH ©d Fowoggdol 9-20
OO FoM78MmI (3390 5G0EB 2sdmymaowo CBL.
gboHowo 3. JOobEglobbwsl  mglErgdol  49MMO3gdIO O
239003900 Mgbegdosb, s  2owoggdol  99-20  EOEIb
239099m3339wo  9MH0Esh  odmygmaowo CBL-ob  56E0d036:mdmwo
99&H0gMdo.
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CBL -0l 56¢%00030:0m39¢0 5J&03Mds
(omMb30L Bmbgdo 33-3o)
0gbangdol
8036006360880 25710035890 B°Q2<753850Q’0 35203000 (25 wg)
35J(B®0> / bz ®9LeEgdos6 (b o)) 6 25698md 339w
009630530306 P)bE2)d0w 606
009608030
90990 CBL Gpreo CBL 0096308030090
wo CBL
Pectobacterium aroidae + + +
Xanthomonas campestris + + +
Agrobacterium tumefaciens + + +
Trichoderma viride + + +
Fusarium oxsisporium + + +

3bMowo 3-do FoMmdmagbowo dmbsggdgdo az0h39bgdgb, GmI
JIROZIVIWO ©d Bd>ROZIONLO MJLEXIBOWB, ©d Fo©oggdoL d9-20
Q©EOsD Q9098MI(339¢0 5606 00IbEH0R0E0MGdMw CBL-U gohbos
96303030MMIM0 5JGH03Md, Y39ws 9Jb3gModgbEdo godmygbgdmeo
0543H9m0Mo  BHILE IJNWEHMOMIO0L s Lemgml 8Eodgdol dodstom,
dmbs390900 d0mmomyd9b, 6H™d bsdogg 09506
000963 0go3Mmde  CBL-L 558605  3Msd@ogmws  0wgb@wdo
36300030010 5dEH03mdo.

dogdmo 899900 3303969096, ™I JHobGgLobbsl
09bEgd0  35003980L 89-20 oD sbgbgb CBL-ob Lg3MgEosl
2396099m3339w 560980 s o9Bb0sD BoGHM3smMMYJoMMm0 dodBHIM0gdOL
Pectobacterium aroidae, Xanthomonas campestris, Agrobacterium
tumefaciens s ULmgmgdob  Trichoderma virideds o Fusarium
oxsisporium-obs 53)E0bs3ool, 3500 BOHEOLS s A5TMZIOOL o
©00MaYb30L  MboMo.  FoMmdmagbowo  33w930L  F9gAJO0Eb
290m30bstg  8gagodeos  ©s30L336sm, MM JOHoLEHILOLbEL
0gbeol  CBL-ob  96&0dozmmdmyeo  9mddgogdol  dmeng3oerw)®o
094o60Bagdols s dolbo F3gbstgdo gbmagbMMo domEmyow®o
gbdzool  39Mdm©,  JMHoLGHILOLLESL  MgLlerol  (39003900L
U3o05%Y) BOGHM35MMYI6MO0  F03OMMERH60BIGOOLIYD  ©oE30L
3b930900L dglobgd.
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506035  JMHoLGgbolbsl  mglerol  gd@dobo, 0093210036905
939bogmo  56BH0d0zMMdMo  30gdol  (AMP) 3ol o
L5g5M0OMO SLOMEgdL, d39bstol BOGMBoMY6GHO
30360 mMM60DTgd0LsReb 9303 BMbI30sL. Jomgdmwo dggagdo
339909396 Logymdzgwl 3035MeMEM™, MM dbydMO3 30M)MdYdT0
JOHobGHILOLbEIBL MgbEol wgd@obol sd33gEmdomo Hmwo Mbos
235900b5EHIOMPIL, 2900398500  MILEgdOL  ©s33sdo  bosspado
oOLgdMEo  BOAMIsNMADYOHo  FoZMMMMPsbobIgool  Fogbg
9tg090900Lob.

51336900

1. opgboeos  BOEILEOWmo  dggbsty  JOHoLGHILOLbESH,
©9dBHobMMo  sd@BHogmdol ddmbg blboo GFowgdol gduEHGModzool
®3@085MMm0  3000mdgd0. bogdu@Msgdzom blbsGdo PBS+0,5mM f-
0903933 Mgmbmensdobo (pH 7,4), 8odbodsewryMo bgds CBL-ob
L@ 943095, M55 LbZs go8mygbgdoyen blbstgdls 10-xgMH 50gds@Hgds.

2. 65B3969%00, H™I JHoLEJLOLLWSL yzs30gdo, Bgliggdo, WIMMado,
BOOGO0  ©d  0IOHmb  bsMobxolgg®o  §ggbo 96 FgoisegL
39053 Eobsgommo  9gBHogmdol  dJmby  goe-egd@obgdl.
9dBHobgdo  sedmbgbowo  odbs  dbmemE  JOHoLEHILOLbELL
09Lengddo.

3. oagb0wos  JMobEgbolbesl  omgbewdo  CBL  gd@obol
399339000l bgbMmbmEo bolosMo. Y439wsby domswo T9;339wMds
500b0dbgds doolls s 0360Ldo, bmem FoOELS s 3G do
033900650 3060 ©9ds.

4. 800gdMwo  F9IRJO0m  EILGMOEIdS, BMI  JOOLEILOLbSL
09bEgd0  35003900L 39-20 OB sbYbgb CBL-0b ULgzMgEosL
390903339 Mgd0 ©s 039390 BOGHM3sMPIbMMO dogdEgPogdol
Pectobacterium aroidae, Xanthomonas campestris, Agrobacterium
tumefaciens s ULmgmgdob  Trichoderma virideds o Fusarium
oxsisporium-ob 539G obo300L, 99YAO© 93OS Bomo DO
2399M53qds.

5. 596005 JMoLEHILOLbLWSL MgLEOl Todo®b330803MOMDS.
399m 300000 20 FoJMm0oEsb ol b3gE30B0IMOMBL 53cgbl, dbmerme
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Jo@obol (3mo-N-539¢0w-D-ge3:mbsdobo) dodsdm. 9. o. CBL
JoHob-L3930803M0 wgddHobydol XFNBL 36937)»36905.

6. 25000 ddmos ImboBMYdS, O™ JOHobEHILOLbEL - CBL wgd@obo,
d9L5dgdg0s 2459my9bgdyeo 0ymb, BoGHM350My6mM0
05939M0g00LOYD oE30L BoBbom.

7. 503960005 JOHoLEGHILOLbELL Mmglberol gdEobol gsdmygmgols
5 2oLBM63900L  IgoMEYdO: MJLE0IL Fowm3zsbo B30l
9JbBH®od3os;  JOmAosGmatogos  Toyopearl HW-55-ob  Uggd byg;
139HoEsb  gwodgdmewo  CBL-ob 89993390 30@gd0L
5054300606905 58mbomdol bLERsGHOom; WdE0bMMOo sd@03mdOL
09MHINLEHVDOMOHMDS, HMdgeog +60°C-bg 30 fo-ob gsbdsgwmdsdo
0BsMBMbgOL  5JBH03MdIL;  93gBH™bom i3 dsgz9ds;  sx30bmMOo
JOMTsGHM®58305 Jo@obol LggBbHg. 8900mEId0 LdwYsEgdsl 0dwg3zs
dogdmmwo  @gddobo  godmymgomo  0dbsl  0bozosEmGo
dg3Mol baboon.

8. sy gbowos, ®md dobo bBsGHonMo Tmergzmeolb dgmombgmeo

LEHWIGHYOS FoMImEygbowos odgHob Labom. dolo ImErg3EGO
3sbo 34,000 Da-o0s, 9900905 2 09bsdsMo 17,000 Da 9meng3oerw)®o

ool gmbg LdgMmmgmEologeb, 50 8goEegl Bsbdomfywgdl s
0093036905  3mm@gd@obgdol 3asbl. wgd@obmeo  odGHogmds
3w0bgds pH-0b oM™ ©os3sBmbdo (pH 5.5-sb pH 9.0-00g) o
05JL0ToEMOO  5dBHO3Mds  s0obodbgds pH 7.0-8.0 goMmyawqddo,

@9dBHobol 39853 MEH0bs30ME 5dGH03MmdsBY gogamgbsls o6 sbgbl
mM3596E 0560 TgBowol ombgdo (Ca?, Mg, Mn%).
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General Features of the Research

Actuality of the topic

Lectinology presents one of the new and quick developing directions
in modern Biology. It studies lectins, which have the ability of
connection electively and reversibly with Glycoconjugates, include
carbohydrates and complex carbohydrates, structurally various,
however, itbelongs unique group of albumens. The uniqueness of lectins
is conditioned by their ability to carry out decoding of recorded
information with primary and secondary structure forms in the content
of included in the complex molecules of carbohydratesof
Glycoconjugates (Glycoproteins, Glycolipid,Olygosacarines and so on)
and transformation of this information into the relevant Biological
language. This unique property of lectinsis based on such vital processes
for the plants, asfecundation, growing-development, regulation for
functioning of genetic apparatus, photosynthesis, mitochondrial
respiration, material transportation, symbiosis, phytoimmunity, etc. (W.
peumans, Van Damme 2000).

Development of Lectinology in applied direction is also actual and
prospective especially. Namely, Lectins, as an active biologically
compounds, are successfully used in biotechnology, biomedicine,
medicine, agriculture and other sectors. Scientific literature shows, that
various types of lectins can effect various biological activities. It is
revealed, that the plant lectins cause proliferation of animal cells or
conversely repress of proliferation, and it has effects like immuno tropic
and hormone. Certain types of lectins causeaplastic apoptosisand
apoptosis of infected cells, there is revealed antioxidant, antibacterial,
anti-fungous, antiviral ability of activities and other activities.
(Charungchitrak et.al 2011).

In accordance with above-mentioned, revealing of new lectins in the
vegetable objects, studying of their physiological role and biological
activity, it is presentedone of the actual problem of fundamental applied in
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Biology, Biotechnology, agriculture, medicine arlk tothersectors of
Science.

The purpose of this thesis presented to reveal lectins of treatment
plant Celandine (Chelidonium majus) and to study their physical-
chemical properties, physiological role and biological activity.

Main Objective and Tasks of Study

The objective of the thesis research was a study of lectins of the
unique medicinal herb spread in Georgia celandine (Chelidonium
majus), the identification of lectins extracted from various organs, their
biochemical characterization and study of their biological role. On the
one hand this would expand conceptions about the biological role of
plant lectins and on the other hand would create a prerequisite for its
possible utilization in agriculture, biotechnology, biomedicine and other
spheres of science.

Tasks: in order to implement the main objective of the thesis
research the following particular tasks have been set.

* To reveal proteins with lectin activity of the plant
celandine.

* To study their content in tissues of various organs of the
plant.

* Establish their quantitative composition, physiologically
distinct conditions in tissues of various organs of the plant.

* To develop the method of extraction and purification of
lectin from the plant celandine in a form of individual
molecules.

* To study the physical and chemical properties of
individual molecules of lectin.

* To study the biochemical properties of individual
molecules of lectin.

* To study the antibacterial activity of the lectin of
celandine seed on phytopathogen bacterial culture.

*  To study the antifungal activity of the lectin of celandine
seed on pathogen bacterial culture.
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Scientific Novelty of the Work and Main

By the new method developed by us it is proposed to extract the
chitin-specific lectin (CBL) from the unique medicinal herb celandine
(Chelidonium majus), widely spread in Georgia.

Distribution of soluble lectin CBL in structurally and functionally
different organs of celandine and dynamics of their content in the
germination process of seed with the purpose of study of physiological
role of these compoundshave been studied.

It is studied from germinated and un-germinated seeds of Celandine,
Hemaglutinational activity of secreted CBL in the surrounding area, the
specificity of the sugar,antibacterial and anti-fungous activity. It is
shown, that the seed is distinguished by the highest content of CBL.

The results of the fulfilled thesis research have established the
optimal composition of extraction solvent of lectins from organs of
celandine and optimal time of extraction. For the first time the
antibacterial and antifungal properties of lectin of celandine seed have
been detected by three different methods (light microscope,
microtitration on plate and photocolorimetry).

It is shown that out of 20 different types of carbohydrates the lectin
isolated from celandine seeds demonstrates specificityfor chitin, i.e. it is
graded to the class of chitin-specific lectins.

The study of physical and chemical properties of chitin-specific
lectin has established that the quaternary structure of its native molecule
is presented in a form of dimer and its molecular mass is equal to 34 kDa,
it consists of 2 subunits of equal molecular masses, does not contain
carbohydrates and is graded to the class of merolectins.

Study of biochemical properties of chitin-specific lectin resulted in
establishment of thermostability of lectin (it is inactivated at 60°C) and it
is characterized by high hemagglutination activity. The lectin activity is
exhibited in wide range of pH (from pH 5.5 to pH 9.0) and the activity
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attains maximum in the range of pH 7.0-8.0; bivalent metal ions (CaZ,
Mg?, Mn*) do not affect the hemagglutination activity of lectin.

The research works, where the spectrum of biological activity of
lectin was studied have shown that the lectin CBL exhibits the
antibacterial activity for various phytopathogen bacteria and causes
inhibition of their growth. The antifungal properties of CBL were also
studied; here it also selectively affects fungi and causes agglutination of
their hypha

Theoretical and Methodological Basis of the Research

The theoretical basis of the thesis research was a fulfillment of
scientific researches in fundamental and applied directions.

The methodological basis of the thesis research was the emergent
up-to-date methods of biochemistry, biophysics, biotechnology,
immunology and microbiology. The centrifugation, colorimetric,
spectrophotometric methods were used in the research; and also
microtitration, microscopic and photocolorimetric methods of
determination of lectin activity and cell agglutination were used. The
methods of high pressure gel permeation chromatography, affine
chromatography on affine sorbents; preparative and analytic
electrophoresis in gradient gels of polyacrylamide; determination of
carbohydrates in composition of proteins using the electrophoresis.

Theoretical Value of the Research

The results presented in the thesis research deepen the theoretical
knowledge about physiological role of plant lectin. Based on the
obtained results an idea is expressed about protective functions of plant
lectin. The results of the research lay a cornerstone for study of
protective functions of lectins in field conditions and open a perspective
of their use in agriculture as natural antimicrobial agents for plants. The
results of the presented research deepen the scientific knowledge about
molecular mechanisms of antitumor and immunotropic actions of
lectins.
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Practical Value of the Research

Based on the results of researches fulfilled in fundamental and
applied directions, the conceptions about physiological role and multi
biological actions of chitin-specific lectin of the medicinal herb
celandine (Chelidonium majus) spread in Georgia are presented in the
thesis. In particular, the idea is expressed about the antimicrobial and
protective role of the lectin CBL and a possibility of its use in perspective
as an antibacterial preparation is outlined.

Volume and Structure of the Thesis.

The thesis comprises of introduction, literature review, object and
methods of research, results and consideration of the research,
conclusions, references (155 items). It is illustrated by 10 Tables and 24
Figures pg. 120

General Contents of the Research
Chapter 1. Literature review

In the literature review, the historical summary, the definition of
plant lectins and the general classification of lectins are presented. The
biochemical properties of lectins, specificity of lectins for carbohydrates,
occurrence of lectins in plants, their distribution in plant organs and
tissues and dynamics of their contents are considered. The literature
data and various conceptions about physiological role of lectins in plants
are presented. The results of the research about the antibacterial and
antifungal activity of lectins are presented.

Chapter II. Subject and Methods of the Research

Subject of the Research

Identification of new lectins, study of their biological role and
spheres of use is still the most topical issue of the lectinology.
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With the purpose of study of the issues a very interesting
representative of the poppy family (Papaveraceae) growing in Georgia in
field conditions the medicinal herb celandine (Chelidonium majus) has
been selected as the object of the research Celandine is actively used in
medicine: for skin tuberculosis, podagra, rheumatism, callous, tetter,
warts, skin tumors, syphilis, psoriasis, malaria, acute and chronic
hepatitis, lupus erythematosus.

It is used in treatment of diseases of nephros and gall bladder,
polyposis of colon, menstrual diseases, hemorrhoid, dizziness, severe
cough, headache, arthritis. It is characterized by cholagogic, spasmolytic
and analgesic actions.

The plant is used for treatment of liver and gall bladder. It hinders
growth of malignant tumors, development of metastases; it has good
results in treatment of external tumors, in particular, of lip, skin,
urinoexcretory tract, cervical cancer. The celandine preparations have
the fungistatic and bactericide action even for Koch's bacillus.

Research Methods. In this research, we have been using modern
methods and up-to-date tools and devices of biochemistry, plant
physiology, microbiology.

For the physical and chemical characterization of lectin, we have
used the methods of high-performance gel permeation chromatography,
gradient electrophoresis of proteins, method by hapten-inhibitore of
identification of specificity towards sugars, and some other methods (I.
Liener 1976).

As regards for the contents, activity as well as the specific activity of
lectins, we have used three different methods: method of Takachi (G.
Takatsy 1967), the photocolorimetric method (the one that we have
elaborated) and the method of optical or light microscopy.

Additionally, we have studied the antibacterial and antifungal
activities of lectins (in the environment of various phytopathogen
bacteria and fungi), using also the disk-diffusion and lectin-agglutination
methods (A. Bauer M. Kirby 1966).
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As far as the experimental part is concerned, we used to repeat each
experiment at least for five times, in order to obtain a statistically correct
and attested result.

Chapter III. Results and Discussion

At the first stage Medicinal plant—greater celandine —Chelidonium
majus L. (family Papaveraceae)— growing in the wild in Georgia was
chosen a object of investigation and allocation of lectins in its different
parts (flowers, leaves, stems, roots, mature seeds and milky sap of orange
color) was investigated.Table 1 shows that flowers, roots, stems, leaves
and sap of orange color do not contain protein-lectin possessing
hemagglutination activity.Only freshly ripened seeds of Chelidonium
majus contain lectin.

Tablel  Distribution of lectins in organs of Chelidonium majus

Organ of Protein | Hemag | Hemagglut | Specific Lectins
Chelidoniu mg/ml | glutinat ination activity ml/mg contain
m majus ion activity, (SHA) agglutin
titre mg/ml ml/mg ation
(T) (HA) activity
Flower - - - - -
Stem - - - - -
Leaf - - - - -
Root - - - - -
Seed 7.21 16384 | 0.000022 22724 327 727
Milky sap - - - -

In special experiments we have investigated the specificity of lectin
CBL to carbohydrates.Establishing of the specificity of lectins to
carbohydrates is necessary for full characterization of lectins. Lectins are
known to specifically and reversibly bind the carbohydrates, to cause
blocking of active sugar binding centres of lectins and inhibition of
agglutination caused by lectins.

20 different carbohydrates at the initial concentration 200 mM have
been used for the analyzes: (D-galactose, methyl-D-galactose, N-acetyl-
D-galactosamine, D-mannose, methyl-D-mannose, D-glucose, methyl-
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D-glucose, L-ramnose, N-acetyl-D-glucosamine, L-fucose, D-
galacturonic acid, fructose, chitin, D-arabinose, L-ribose, D-melibiose,
D-lactose, D-maltose, D-trehalose, saccharose).

Data presented indicate that of the saccharides used only oligomers
of N-acetylglucoseamine (hydrolysate of partly purified chitin) inhibited
the hemagglutination activity of lectins.

The main stages of purification of lectin CBL, obtained at each stage
of purification and quality of purification of CBL lectin are presented in
the Table 1. The data given in Table 1 evidence, that the process of
purification of lectin, isolated from Chelidoni consists of 6 stages: 1.
Isolation of protein extract from the Chelidoni seeds; 2. Chromatography
on the Toyopearl HW-55 column; 3. Fractionation of CBL containing
proteins with ammonium sulphate; 4. Thermal treatment at +60°C for 30
min; 5. Treatment with acetone; 6. Affinity chromatography on the
column, with chitin.

Table 2. Main stages of purification of CBL
Main stages of purification Hemagglutination Purification
of CBL activity degree
(mg/ml)
Extract 0.028 0
Fractioning with 0.0094 2.98
ammonium sulphate
Thermal treatment 0.0028 25
Treatment with acetone 0.0011 176
Chromatography HW-55 0.00027 103
Affine chromatography 0.000022 1272

p<0.01
Table 2 shows that at each mnext step of purification
hemagglutination activity of protein fraction, containing CBL increases.
Correspondingly increases purification quality of CBL In particular, in
the protein fraction. 2.98, 25, 176, 1 272 after the final step activity of
CBLcorresponding 0.000022 mg/ml, and purification degree attained 1
272
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presents the calibration curve, built according to the elution profile
of chromatography of Calibration kit proteins, which was used for the
determination of the molecular mass of the native molecule of CBL.
According to calculations, done with the use of the calibration curve, it
was established, that molecular weight of CBL 34,000 Da.

With the aim of establishing of quaternary structure of CBL, on the
next steps of experiment native CBL molecules were denaturated in the
presence of sodium dodecyl sulphate (SDS) and molecular masses and
quantity of its constituent.

66.000
45.000
34.700

21.000
20.100

14.200 «— CBL

Figure 1 CBL electrophoresis in polyacrylamide gradient (10-25%)
gel in the presence of the anionic detergent, sodium dodecyl sulfate
(SDS).

1. SDS Molecular Weight Markers, Molecular Weight Range 14,000—
70,000 Da, gel loading volumes are 1-10 pl. (Albumin (Bovine)-66, 000;
Ovalbumin-45,000; Pepsin-34,700; Trypsinogen-24,000; -Lactoglobulin
-20,100; Lysozyme -14,200);
2. CBL purified by affinity chromatography;
3. CBL containing protein fraction obtained after the gel-filtration on
Toyopearl HW-55 column.

seen from the electrophoregram, presented on Fig. 1 CBL purified as
a result of affinity chromatography, in the dissociated state migrates as
one compact strip, which proves that it corresponds to the individual
polypeptides of CBL, obtained as a result of purification. (track 2)
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Fig. 2. Calibration curve obtained for lectin-CBL and proteins from
SIGMA, run on polyacrylamide gradient (10-25%) gel in the presence of
sodium dodecyl sulfate (SDS). Built according to the electrophoregram.

Fig. 2. shows the calibration curve, built according to the
electrophoregram for the determination of molecular weights of the CBL
constituent subunits. Using the calibration curve it was determined that
molecular weight of subunts of CBL is equal and it comprises 17.000 Da
Using the methods of gel-filtration and electrophoresis it has been
shown that mass of its native molecule is 34,000 Da and it consists of two
equal polypeptide subunits of 17,000 Da molecular mass and belongs to
the class of hololectins.

At the main stage we research CBL-lectins biochemical
characteristics The obtained results, lectin-CBL is thermally stabile
(inactivity 60°C). Lectin activity does not reveal in the wide range of pH
(from pH 5.5 till pH 9.0) and maximum activity is marked in the area of
pH 7.0-8.0, divalent metal ions (Ca?, Mg%, Mn?) do not affect
tohemugglutination activity.

In special exams were studied: a) seasonal dynamic of lectins content
in the seed of Celandine. B) Secretion ability in the surrounding area of
lectins by the seed of Celandine. C) Agglutination ability of
microorganisms by the lectin of the seed of Celandine. D) Antimicrobial
activity of lectin of the seed of Celandine.

After experimentation stage, content dynamic (HU) of CBL in the
seeds of Celandine was studied according to the seasons.We have been
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measured the content of lectins in the seeds for one yaer, in every three
month. As it is shown in the picture, the content of CBL, in the seeds of
Celandine from June till May, is significantly reduced
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Fig. 3. Content dynamic (HU) of CBL in the seeds of Celandine was
studied according to the seasons.

In special exams were studied content dynamics of CBL in the seeds
of Celandine and in its surrounding area from germinating for 25 days.
In accordance with the results of conducted research, was revealed
germination in the content of the seeds of CBL at the 5%, 10 and 15%
day, and it is almost unchanged and amounts (LC=6045 ), abruptly
reducing (LC=768) of the content of CBL is fixed from the 20® day of
germinating and it reaches the minimum on the 25% day (LC=302).At the
stage of germinating of the seeds in the surrounding area, the content of
CBL is not fixed on the 5%, 10™" and 15" days of the germinating. The
content of CBL in the surrounding area was fixed on the 20% day
(LC=102 ), and its maximum rate was reached to L.C=2142 on the 25"
day.

Reciprocating attitude of CBL content, in the seeds of Celandine and
in their surrounding area for 25 days, indicates, that there is CBL
secretion from the 20" day in the surrounding area of the seeds.
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In some experiments, at the germinating stage, we have already
studied phytopathogenous bacteria of the impact of separated lectins in
the surrounding area of the seed: Pectobacterium aroidae, Xanthomonas
campestris and Agrobacterium tumefaciens at the agglutinative activity.

Control Expeimenta
Bacteria without CBL Agglutinated bacteria in the
presence of CBL

Picture 4. Phytopathogenous bacteria by the influence of CBL,
Agglutinative fixation of Agrobacterium tumefaciens with visual
microscope (increasing 1200 times).

As it seems from the picture 4, where CBL was not used, there is
designated diffusion layout of bacteria in the checking, and in the
experimental version, with the presence of CBL is designated the
agglutination of Agrobacterium tumefaciens. The same results were
obtained by the use of other bacteria as well phytopathogenous.

In paralle to, we have studied effect of fixed lectin in the
surrounding area of the seed at the germinating stage, of
phytopathogenous fungus: 7richoderma viride and about the ability of
agglutination of Fusarium oxsisporium, by using of microscope visually.
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Control Experimental
Fungal without CBL Agglutinated fungal spores in
the presence of CBL

Picture 5. Phytopathogenous fungus caused by the effect of CBL-the
agglutination spores of Fusarium oxsisporium with visual microscope
(increasing 400 times)

As it seems from the picture 5, in experiments in vitro CBL lectin of
Chelidonii seed causes severe agglutination of soil phytopathogenic
fungus spores. Similar results were reported to the fungus- 7richoderma
viride.

In special experiments we studied antimicrobial activity of CBL by
disk-diffusion methods against the test cultures of phytopathogenic
bacteria and fungu. In experiments used CBL isolated from
nongerminated and germinated seeds and from the surrounding
environment, at 20 th day of germination.

Table 3. Show that from the germinated and un-germinated seeds, and
an identified CBL, from the 20% day of germinating from the separated
area, has an antimicrobial activity.
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Antimicrobial activity of CBL
(inhibition zones in mm)
. . CBL, isolated .
Microorganisms CBL, isolated .
: . from germinate
bacteria/fungi . from
nongerminate . d seeds 25
d nongerminated day
seeds 25 da
seeds Y
Pectobacterium aroidae + + +
Xanthomonas campestris
Agrobacterium
. + + +
tumefaciens
Trichoderma viride + + +
Fusarium oxsisporium + + +

Presented data in picture 3 show that from the germinated and un-
germinated seeds, and an identified CBL, from the 20% day of
germinating from the surrounding area, has an antimicrobial activity,
subjected to use bacterial testcultures and fungus’s strains in all
experiments, except Candida albiccins. The data indicate that identified
CBL from three sources has almost the practical identical antimicrobial
activity.

Received results show, that the seeds of Celandine carry out
secretion of CBL from the 20% day of germinating in the surrounding
area and have phytopathogenous bacteria’s Pectobacterium aroidae,
Xanthomonas campestris, Agrobacterium tumefaciens and Trichoderma
viride of funguses and Fusarium oxsisporium agglutination, the ability of
their growing and reproduction and repression. According to the results
of the research, we can conclude, that in accordance with molecular
mechanisms of antimicrobial activities of CBL of Celandine’s seed and its
endogenous biological function in the plant, In particula, Chelidonium
majus seed (germination stage) phytopathogenous microorganisms
protection functions.

The Greater Celandine seeds lectin CBL belongbédcclass of plant

antimicrobial proteins (AMP). The obtained reswtlow tosupposethat in
natural conditions in the wild protective endogenaoule of the Greater
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Celandine seed lectin is protection shall be exga@$n, germinating seeds
from the harmful action of phytopathogenic micramigms, occurring in
the surrounding soil.

Conclusions

1. It is established from the grown plant Celandine, optimal conditions of
extraction ofsoluble proteinshaving of lectin activity.In extraction
solution, PBS+0,5mM (- merkptoetanolamin (pH 7,4), ischanged as the
extraction of CBL, what is 10 times more than the other used solutions.

2. It is shown, that the flowers of Celandine, roots, stems, leaves, stem
and orange juice don’t contain hemugglutination activity of the protein-
lectins. The lectins were found out in only the seeds of Celandine.

3. Seasonal nature of the content of CBL lectin is established in the seed
of Celandine. The highest concentration is marked in May and June, and
it isdrastically reduced in March and April.

4. Ordered by received results, that the seeds of Celandine carry out
secretion of CBL from the 20 day of germinating in the surrounding
area and have phytopathogenous bacteria’sPectobacterium aroidae,
Xanthomonas campestris, Agrobacterium tumefaciensand Trichoderma
viride of funguses and Fusarium oxsisporium agglutination, the ability of
their growing and reproduction and repression

5. The specificity of sugar of the Celandine’s seed is established. It reveals
the specificity from examined 20 sugars, only for Chitin(Poly-N- acetyl-
D- glucosamine). Therefore, CBL Chitin is belonged to the specific group
of lectins.

6. It is suggested, that CBL lectin of Celandine, may be used
forprotection purpose from phytopathogenous bacteria.

7. The methods of separation and cleaning lectin of Celandine’s seed are
established: extraction of protein fraction from the seed;
Chromatography on the Toyopearl HW-55column; Protein fractionation
embodying of CBL with ammonium sulfate from the columns; Thermal
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stability of lectin activity, which remains activity at +60°C during 30
minutes; Processing with acetone; Affine chromatography on the
column of Chitin. The methods allow being separated received lectin
asthe form of individual molecule.

8. It is established, that quaternary structure of its natural molecule is
presented as the form of Dimer. Its molecular weight is34,000 Da, it
contains 2 equal subunits with molecular weight 17,000 Da, it does not
containcarbohydrates and belongs to the Hololectins class. Lectin
activity does not reveal in the wide range of pH (from pH 5.5 till pH 9.0)
and maximum activity is marked in the area of pH 7.0-8.0, divalent
metal ions(Ca?, Mg?*, Mn?) do not affect tohemugglutination activity.
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