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M, nblU

1.LYDO CH" N mTAI

L% (Arachis hypogaed.) la lodi cay h U'du quan trn g ~ ¢ t€ng r ng rai’
ving nhit _ ika & nhit . i LWEMm th ¢ ph¥m va By dfu [133.. Vi t Nam, k& la
m t trong nhng cay BY dfu quan frngni, vit ngdin t2ch 160 ngh?3
suHl 2,5 ti/ha va Bn  “ hget00 nghinkh v © o n[R7§. TAynBi&n, cayYc d
nhimcacldinelhmbn h Fobiltlami si nh Hab t/i o m g H dbd sau
chil ° hg@t gi ng kém. Trong nhn g  nfnm Lgnh,thi b vath i than do
Sclerotium rolfsig ©y  r ahathani t M a&| nd ilv i sfn xudl 1% , 18 ©nh
truyQr g Hiad sk tan pha trén thgi, i. S. rolfsiich, y/u gay M phfn d ¢ than ca
cay Kt va lam cho toan bcay b héo, ctif va lam gim dn K€ ng Ic t 10-80%[64],
[292. M, t s bi n phap phong trl ‘& nghiéncudp dnghin nay ‘©ché€ t hu
h ¢ [210, S d ng cac vi sinh & "ilkhang[77], [227, luan canh cay tng [14].
Tr o n gb df ng caytirng mang cac gen khangbh "¢ €coi | “chhth €hng
qul va kinh fjnhEl WKiWh soéat bnh vathanthiny i  mT ng. t r €

Chitinase (EC 3.2.1.14) I t h cacenzyme xlc tdc qua trinh th phan cac
lien kT -1/ Nacetytb-D-glucosamine .ca chitin. Chitin lam t trong nhng
polysaccharide phbi/h trong t nhién[61] va la thanh pfn chinh ¢a khung &l triic
thanh flbao o [150, b x ‘€h n g vangm it ru t ¢ a con tring va,vg a cac
loai giap xad260. Chitinase Bl 1Way V@bl t r Y%c JJho&t | mgh © & @g
d ng ph bi/h trong kWwh soat sdu b nh Hl cay frng [209, fng hp
chitooligosaccharidg294, cong nghip th ¢ pi¥n v * ¢ pi¥@, X Iy chil th[i ch]
bi/h thy Sfn va §n xudl nhién liu sinh hc [222. Trong s[n xuk néng nghip,
chitinase la mt trong nh ng tdc nhan sinh ft khangnbi b nh* cay fr nghi u qu’
nhil [146. NhiQu loai rah Trichodermacé kH n £ n § chitinasengod bao nén
c h ¥%an'gn gt "ht*€ed n g WkiWh soat cac’'mh riin K cay tr ng [46], [193. /m
nay, mts gen chitinase @ cac chng Trichodermal: « °~ ¢t dong va BM hi n d
ch ng trong mts vd ch n h €hit46t T. harzianumtrong Pichia pastoris[86],
Chit33va Chit42t T. harzianumtrong E. coli [52], ech42t T. aureoviridetrong
Saccharomyces cerevisifE34. Vam t s gen ma hda chitinase tac sinh v khéc,
n h éBitinase3 va Rchitt 1Ga[124, [213 hotb chitinaset thu c la[228 ' « ~ ¢ €
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Lea v % Wi @y ndnhjgnneh. Tuy n mghitmcu nao bilead
gen chitinase tvi sinh wt vao cay ¥t , Fo Hi t 1 céac loathu ¢ chiTrichoderma

Nghi °n ¢ u c¢huy Wnlrichpdermaw'hd t¢ @pasé e, W
kh&ng nblgni Ii" prh&p hi u qul, tho®n thi n
quan t©m _ng d_.ng tr°n nhiQu L i t€ ng
chitinaseTasperekubtahic_ @ endonhdmeniz g amee LIE" ¢
t©m v° nghi°nclc._w? ctheqinh ilJa dcthmg, s hi r
clm _ng v.,i c¢ch chblt ch_ a chitin v™ KkhT
n- hhn h3n c¢c8&8c nh-m c, n | Y116 [A5n\Nghieh™ e n
C_u c_ wvacsl(20l8)c ho ¢ehGh42m« h-a <chitinhse 4
asperellumc - hoUt [15%mih €mPehAc tcn'g tr3nh crhuy W h,
gennayv “ o clow tt Wle ra d,ng | Ycaac:- Kkh[ nitng |

XuHi phatt ¢ h* kkoa hc va thc ti n trén, chdng tol. « = cthhn LQtai
fiNghién cu kh[ n £ ng k hnghn gh ®oc nf d trdugy ¢ a cay Fc (Arachis
hypogaed..) Lc€huywi genChid20 .

2.M_ CTIEUNGHIENC U

BiW hi n thanh cénggen ma hoéachitinase 42 kDa T. asperellumSH16°
g ng It L14va tb  ‘lc@cdongl® chuyd gen cO kin £ n g kHim §.molfsii n
mthh.
3.N. IDUNG NGHIENC U
(1) Hoan thin h th ng tai sinhin vitro gi’ ng It L14
(2)STn xublt kh&8ng citihtW nlaas ed , 4nlgWkkphb§ ncg ¢ _h u
tich Western blot
(3) Thi/T k/jvectorbiWi hi n® th ¢ vd mangcéacgen chitinasé?2 kDa
(4) BiW hin tthh thi cac gen chitinase42 kDa trong cay Nicotiana

benthamiana

(5)Nghiénculn h ‘“mg@amts y/ut lén hiu qu chuyw gen chitinase
42 kDavao cay ¥ qua trung giai\. tumefaciens

(6) Nghién ¢ u bi/jh n cacgen chitinasd?2 kDavaocay kt thong quaA. tumefaciens

(7)Nghiéncum ts LH Wi sinhly vahoa sinhg, a cac dongtt chuyw gen
chitinase42 kDas i n hng trang® Q ki nin vivo
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4, h NGHOA ~ EWOIM E&TIwN
4.1. h nghoa khoa h

KJ} qul nghién cu ¢ a ludh an € cung & cac d |i u khoa hc m i, c6 tinh
h thngwti ©u hchitmasefte@n k\DbiW hin* th ¢ vd, vector chuyw
gen,chuywi genchitinase42 kDag a T. asperellunvao cay tt WL £t n gn kg
khang bn h  h ® @ mrc trdaggdo i S. rolfsiig ©y  ~ neath i tUB racéac dong
%t chuywd gen cO kitn £ n g S mgwvéhphat thite t.

4. 2. h atgrhga t h

Kifqu luh §n a«lhnlgV ng d ng bi n phap §i thi n ki n £ rkigang
neihgacay fenhdn n ©n g ¢ &od hnubgo gin st 1%, gép phn blo v
mt i ng.n@thi kifgu nghiéncugaluh §nc LLIEGinr@n cactp chi
khoahc chuy®°n ngc¢vahlct]tadganlgu tharkifo cé gia fr trong
gilng d¥ va nghién cu.
5NH NG né NG GE® AMUxN AN

-n « h o nmuy trihhitai sintkin vitro chogi’ ng It L14 kh trang h4 1%
bag NaOCI 65% trong 10 phut, tai sinh caé lm*u a5y khac nhau_ca cay H va tb
¢cmchi tr ° nngnviSico btsungt mg/L BAP va 0,1 mg/LNAA, ttbr trén
m? i ° ng MSx6 b sung 0,5 mg/L NAA.

-n « i uka trinh t nucleotide gerChi42 hoang & ma héachitinase42 kDa
¢ aT. asperellumSH16cho bW hi nth ¢ vd. Haitrinht co b bati ddabiw
hin® thc vad L « & L' £ ng trék IGenBankv, i cd&c ma s MT083802.1
(syncodChi2-1) va MT083803.1 §yncodChi2-2). n «thij} k/Jthanh cdng céac vector
biwi hin thc vd¢ mang fn "t @ gen chitinase Ghi42, syncodChi42l va
syncodChi42) . dsel @ khiwi bMihingamttronghailéd pr o Hoditue r
r pAsy hdb promotet h /g tr ¢ dp35S.

- n « Wbhi n va tinh §th thanh conghitinase42 kDa' E. coli. n” ng thi L «
s d ng enzyme nay'Ws[n xudi thanh céng khang Wl a  d , n gechitikdse842 g
kDa' chu t ph ¢ v cho phan tich Western blot

-n «i/p h pthanh céng cac vector\hf hi n th ¢ vd mangcacgen chitinasd?2
kDa vaoA. tumefaciensL BA 4 4 0 4 W hi n tfh th bcc gemay” dthg hdt
L, ngmthhtrong cayN. benthamiandagk: thud thbin nhdp.

- n« Jybrith vatuyWwt chn L ‘& 16 dong ¥t L14 mang cac gerChi42,
syncodChi42l va syncodChi42 c6 m ¢ | HiW hi nchitinasecaa S hinding a
cicgen chi ti nas&tini khdndnbhrs. raifdii o g caddongt chuy
gen trong £ L @i ki nin vitro vain vivo.



CHhu®l1. T NGQUANCACVIN mNGHIENC U

1.1.BENH H£ O 'R&M & TRANG DO N[ M Sclerotium rolfsii GAY RA
VA BI" N PHAP PHONG TR,
1.1.1. Cay ¥c

L% (Arachis hypogaed.) 1a m t loY cay tf ng cé hiu qu kinh t]cao va c6 gia
tr L athgQcacmt di mly, d €htmgtntu tcil,ngt rnh<€ tpr ong
Trong I cfy _ Ikac thanh pfn  n h €: -54%) protein ((24B0%),
carbohydrat (16-22%), vitamin A, B, D, EvaK),langunb sung dhgmuan d €
trng cho' id28%. Protginga Ht 1t ¢ 8 lod amino acickhdng thay th
L% 1a1dd th ¢ pi¥n cung & n £ mg cad, 80 gt It cung &p 567 cal[189.
HG cothns d ngtrctiphdbépduth cvd, salt , U, phoratlt. Ngoai
ra, kho ¢u IXc, cac §n pi§n ph dfu e, camft, t h©n' csld§glamtmc L €
tn trong ohtbtd “mulp k®nTrdng adng adhio, &t phcv cho
céng nghip ép du, cong nghip th ¢ pi§n va trong ni@ nganh céng nghp khac
(chHl d®, m cin...). H4 1% 1a mHhang cé gia trxudl khXu cao.

Cayle ‘le€¥ngph bi/h" hhn £@9idnn tich khdng 22 triu ha, 1a
cay fr ng quan trn g i\ i cac ving nhit _ iNacch nhit | il chau A, chau Phi,
Bcb va Nam M [243. Chau A vachau M 1a hai chau,lc cé khi ° hg&udt khXu
1% | n nhEl (chiyn 78,56% khi  °* hg@®t xubl khX trén t]gi i ) . NEnmn 2020
| “@g Ikt th]gi i . ce t 4mhtriwth, dn "hg@k ca Vit N dinkhdhg
434 nganth [2759. Sn " g8t xuikhXicaVit Nam Yyr0as2 or 6c €
t 2 ritkhdlhg 10 nganth [275.

Khéng ch mang H hi' u qu kinh t]cao, fr ng It con cé tac ohg dittb HI
ch ng x6i mon. Céac vi kh§y Rhizobiumco ki n £ n'gl ndh Unl’s ng ¢ ng sinh
trong ntsngacay ft K tinhltuyt v i lam IS tf thanh cay co Kin £ n@ b
v , duy tri va §i thi n , phinhiéu ca HiliE hi u qu [18]. T h e oc tir, caccay
h ndindi chungcd thM: €& 70triutth i mi  n £ gl rt nitogenkhdng
khi [58].

. Th aThién HU} 1% ¢ T ‘ncgeemila@nt trong nh ng cay frng quan trng,
c6 hiu qu kinh tJcao. Trong nhn g nfnm Lgm t s ving §n xud néng



nghip¢atnh,cayfcch L ngssu | Yac ceilacay €@l c co hiu qu kinh
t/Jc ao h him ts ocayur ng khac. Cac gng It ‘lc€ngch y/Ju trfa°n L
ban tnh 1a L14, DU Tay Nguyén,...coth g i a n ngl20i3bngay €

1.1.2. Cac bnh h' do nbin gay ra“ cay I%

Voitinhthgkhikds t r °H  t @/ i§ilkiidhg ng ng, nhit | tén trai
Ll Lang ng~y Jiichc Hint nty@ ¢laldh hard dch b nh, gay
[hh “mg®hdng nh Whs s i n hng,tph&&md ¢ a cac 181 cay tr ng ndi chung
vacayft n-i r i ° fngbn hHhiheBo3an hm m¢FhL s i nngvat r €
phat tr\ ¢ a cay Fc[103. THic[ cac b phdh ¢ acay &t QI'd b nhi m b nh. Céc
b nh trén caylt co thWAk[y ra trong sut v | irc.ga cay. Nhiu oY b nh co6 thwiam
giims | “@ghdbcid " hg@aquivaht[199. Thithdha g n@®mm nvgl s u
I trénth]gi idobn h g ©¢ chm@2580%][70].

Vi t Nam néi chung va Tha Thién HU]no6i riéng cé khi Bu nongXn, Q" L
ki n thut [ i cho dch Hi cay tr ng phat sinh, phat it , Ho Iti t 14 cac loai fin
bnhcéngungct LHL Trongnhng nffaomL@®gi a s Qd mtich fvng It
vavicapgngcachin ph8&8p thom canh L« IQdohhhE§t
nguy hih.

Céac bnh do i gay ra cay Kb chim s | “@g | n va mc L, nghiém frng
h h n | Bcac tac nhan gay hh khac. Khdng 50 chi i 1a tac nhan gay bh trén
cay Kt [143. Cac bnh rbh gay ra trén caltt co th\L ‘& phan I8l thanh cac bnh
nbin trén 14; trén & va cay con; nh® than, r vav, qul [199. NhiQu chi rih tt
baot votinhvis | “@g| ntrén cac b phch ¢ a cay bnhi m b nh (Hinh 1.1A va
1.1B). Nhngbaot n h @y v'trgyed thigiant n td ngda va 1a ngun lay nhim
b a fuchocaylt. Baothu t 2 nihg (dt@r@yis | “@gthsdy h Koy, b
cach hp nhd h u tinh) céthanh day. Cac bao th u tinh nay chinh la ngm lay
nhim b g&wchdcay¥. CThailod baot lQu | ©y | an qua, nght! ng
vd va cac thif b. NBh contntibag c&ch h3nh th badt c§c
vach day, Rch i, hdb nodn bao t (Hinh 1.1C). Nhng nfm s ng nay cé tiM n
tUnhi nt m H[t48.ng L

1.1.3.Bn h h ®a mrcltrdag do rbin S. rolfsii
Bnh h®&amcirdhgglo min S. rolfsil & b § ofutéBon'm 189 2
v. iphathinRolfs\Qnbin n "y | iUJfbmh Wtudaca chua Florida B1]. Phm
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vi ky ch ¢ aS. rolfsiir ng, s phat trMd mthh va kif n £ n4g ra ttch riin dai dihg
caloaith n~y L « Qgtt®tyhd kirdn U]t/h cay frng b nhi m nbin [74),
[246]. Trén cay ¥&, b nh doS. rolfsiigay ra thi than, tehg m ¢, hdb b nh Bt 14
ph€hng Na mhthinthémld phibi/h nid B nh g hfu W cac ving Bn
xull 1% trén th]gi, i va gay ki qu” nghiém frng [57]. B nh doS. rolfsiilam gim
ntngit 8uB0%[258.S laynhimbnh “nd® riav itach phchca
cay tip xdc tr c ti/p v i HLLTrén cay ¥, nain S. rolfsiitbh cong than, r, 14, cht va
v, qu. B nh bfaed cdt triu ch ng bao’'gm cac VI b nhnh, n g Contrémn €
t h © ni hattb@n bQOMH Hilti/p theo la vang va héocéac canh bén, than chinh v
cu i cung la toan bcay (Hinh 1.2)78]. CAc ddhhi uchr L o §m nbin bao gm
cac qit s i mau teh g Hb L t r €kl raiv rau hau kéo dai tcdc md b nhi m
b nh (Hinh 1.2). Niin 18y nhj m vao chtvay qul va gay thi (Hinh 1.2).

N g
j%y

Hinh 1.1.CHl  t H#ia ¢ &4 1H nBin b nh K 1%, A: bao t nbin Fusariumspp; B bao
t ¢ aleptosphaerulina crassiasc&: xac ¢ a Pythiumspp.; D s i nbin ¢ a Rhizoctonia
solani [143

Chukbnh h ®a mrkrdaggtrén & Lo @Whi n trong Hinh 1.378].
Heh e tntd  t rEbvaindiinlaynhim ch2 nh . QK nthwhd i, L |
hh rii Ny mfm va Si nkin phat trid teh cong pin - .d €a g ¢ than. Trén cac
méobbnh timsinthvahthsh Tc&b ra v Ldbracdchdot cl nog
L'm (basidiospore). Vai tro,@ bao't L[m trong chu Bbnh® 'ngrung ¢ h€a
L ‘& Qitra chi ti].

S. rolfsiicé pHm viky ch r ng v i hhn 5 @0d[4lobad gmdhcay
mtlAmfmvahailamm[94] . Qhnay, Khdng cé cong mao trén toan thgi, i
vQcac chi ky ch ¢ aS. rolfsii tuy nhi°n hlha ° db&oao cHoa k
K8. Ching bao gm céac 181 cay néng nghip n h € k hlpomadea Hamtgsdi (

—
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ngd Cucurbita pepd, ngd Zea may}k lda mi Triticum vulgarg, I (A. hypogeagva
mts ¢ ©y h o ay tianh(N&rcissimsspp.), iris (ris spp.), lilium Cilium spp.),
zinnia @innia spp.), va cucChisyspp.) P4]. . Vi t Nam, nh@u lo4Y cay trng b
nhi m S. rolfsiibao gm I& , du xanh Yigna radiatd ,du L't €Glytige may, ca
chua (ycopersicon esculentymkhoai tay Solanum tuberosumca tim Golanum
melongeng , t (Capsicum annuunbdp di (Brassica oleracen, d @d&Cuaurhis
sativug va khoai mén Colocasia esculenjg3], [12]. Cac khoq I ¢ a S. rolfsiico
thWe. & phan bit d dang trén md thc vd b nhi m b nh (Hinh 1.3). Nih phat trim
nhanh chéng, s nbintrdd g "mM€ ¢ - . ng b hhp®l thanh cac day %hg than r
[41] . T rQokn gphdng thi nghim, m! ng agarbBao ph nhanh chong'td
S i nbin (2-3 ngay), bao gn d ' s i nb trén khong. Nhit . i ©u . phatoW s
¢ a sinbhvas hinh thanh Bch riin 14 2730°C R15. Xu va cs (2010) cho By s
khac bit nhit | ‘Lphia Nam va phiadd ¢ aHoa K8LaA[n h “m &N B S ng con
¢ a hth rin. K/J qul 1a S. rolfsiigay hdu qu nghiémtrn g h khav ¢ phia Nam
so v i phia Bdb. H&h riain - ( tig@&inh 0,33,0 mm) kb fulphét trfid sau 47 ngay
t £ n gngkhi c& 'sinbh t IY v i nhau thanh mt kh' i nh g n mau teag [291].
Sau Uh rbn nhanh chong ‘trthanh mau nawé [215. H&Eh rii g m cac Si
nh Ldivik nhau v L - nlychirhitrong ahygkb hhi  n g u

Hinh 1.2.Tri’ u ch ng b nh H trén cay ¥t doS. rolfsiigay ra.A: vang la va héo ua;:B i
nbi va Heh rin trén moé nhim; C: tri uch ngth ithan; Dch tvathiv, . [78]
1.1.3.1. TrMi chong bivhih

Caybnh h®o rH, hxan b vhgUltodd ngm b b nh cé v}
mau nau, thi m, ¢, khé xac, nhcay d b n t g c, trén gc than cay bnh mc | p
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nbhrdd g L ©m | hgiranttd Hlhinhthanh niu hltchrelh h 3 nh td4r n r
cfi mau teag, VQsau c6 mau nauthche B, [12).

)
i M
lk “‘ /—_\

-—— a;t“" ‘~
;‘ Lac bi nhiém o Y The
bénh ¢o la vang % ﬂ \
va héo

Tan nam va hach nam san
xuat trén mo b1 bénh

Nam san xuat oxalic acid
va cac hop chat khac pha

Iy thanh té bao w

e: I hé SQi (I\'I\’Cehlllll) lam 5111
- 2
’

bénh thit hai trén dong méng 4 ‘
22|« ~ o
4 G

Piéu kien thuan loi, hach 7 o
nam nay mam Hach nam ton

g ta1 trong dat

Cay lac khoe
manh

Hinh 1.3.Chuk8b n h h ®om c tichg grén Ft doS. rolfsiigay ra[78].

1. 1. Bc. @nvisimh\wtgay bvih
S. rolfsii khéng b bao t va la mt loai nbn thuc | p nbin bHl toan
(Deuteromycete), trongmbin  t r h " My c &l rolfsicopl ki chi f ng,&i" .
sinh’ h h500 loai th ¢ vd, ki sinh trén Em6 th ¢ vdt s ng hdb ch} [54].
Lodnbh n = yHo cMhi L
TnAm T ndnmauteag X p, L ©m Withach fpimBanh trérr@imkb
moé bnh va trén cac @  m?’ ing nham & PGA, PCA, CA. Tn nbh phét trid
khénglam bih il m~ u ° mg riudi &r_€enhit  thbp, fn nbh phat trid
chdn, t h€a * mhn, thich hip (2530°C) tfn nbin phéat i nhanh, day,
trdag X p, sau & 3-5 ngay thi kch riiin -~ T c@inh thanh nigu (hch non- hteh gia)
13].
Siti :8im nblm La b"0o kh'ng m'u, phon nh
s°i nblm ¢c- mblu I7i *m Ibly 2 ngtn c¢c_a s i
Hdch @&®m:s’ i nblm Lan kJt v_. i nhHtch bi
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nbim ban Lfu khi h3nh th”"nh c- m-u tr dng,

nh€ m u hdt c¢ch™ khi hlch gi~“. HUYch nblm
th€ ¢ biJjn L, ng tu8 theo c8c isolate nbl
ngang hYch nblm thbly phfn b°n ngo~i hUch
trong |7 c¢c8c s i nblm qubln tr,n nh€e hyt

t 0,52 mm (Hinh 1.4]215.
SinbhcaS. rolfsit ntdt tnhl  t rHbcat,gronty khi Beh e tn tdt' ¢
nhEl  t r @ ki @ X LV khi® bQmH H[215.

Hinh 1.4.Nudi a} S.rolfsii trén tHth dextrose khoai tay.Hh ttb rakhuw It hinh tron
S i nbh c6 mau tehg, Hth rih mau nag261].

1. 1. Bc. @h phatsinhvaphat trign

B nh phat sinh phattd mth h  t r@ ki gnhiti, & €hnigaoXn . €
c ©y s'‘inmgh kt®rme&ditrhrge ol d ali dét thd LHico nhiu crlHlh u ¢ h,
t " n d€ cOycyghke@a ghioadh raltmma va gunon bnh i nH g nh h
B nhxwhintrongsit qug§ tr hgqga sci€yh' mhreédgg Yasinh L' o
t rm@ mc . Hnhkhac nhau. Bih Sclerotiumti/} ra oxalicacid gay H cay va gay
I, ¢ cho thc pi¥n. Si nbih Sclerotiumtr ¢ ti/p xam nkp qua biM bi, qua ¥}
t h€ehaghatt’d t h " n htrddg§ enr. sy ¢ than lam mé'mh th i m, ¢, cay
kho ch} (Hinh 1.5A). Nain pha M tia ¢ 1%t r Hilangtéplthi g , h% m ¢, md
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s ¢ My mfm hab khi giecofm mcy/u, cay €b bnh ( H3 nh 1Ing5B) .
ru ng, lodnbhn " Yanh ne 1t € me€ea ohlan[76° truy

Hinh 1.5.S phat tr\d S i nbih S. rolfsiitrén g ¢ (A) vay qull (B) cay Kt [139.

1. 1. 4 Jkhd@énbio thnh ¢ a cay Ko

C_ A&kHangrmm ova thyc wot

B" ndbnblgayraph§ h_,y 2t n/hbleacl1o2®bBi ter@y ut rt b
tr> ng nhbltn hk@¥%an n3hJ] nggil,,i Ldotmgnbublt khy
nuti s ng 606GmMtkh*mgng® i goy h4di tr°n I
thblt |, n ° kho©u sau thu holch: trong qu
L'JJn tay ng¥®gb " tita,dwng. s | oHi ablmkb[ n
gOy b  nh v° t° vongThhwogcF hr€g€gi n¥ngl d®
di "t nblmbl Wilhlwi " Quy °tur ‘'cfu s[n phXm khing c
nh€eng khtng phli | %c n"o ch¥%ng clng hi

Gi "ng nh€e cordtndg€ iph8§tth tai Wn c8&c chi J
m3inh tr€ c¢c s, tbiM ¢md-aom aagmfiminbcnh. t .
c u H gen N'ng nghi p (CRAG) c¢via cTClyi @
ch"nh hoUt L ng c.a Iphot€ia grionh” c®8YME
quan tr ng LW blo v tfdec vdt ch  ng | Ui

Coy | Yc khi b nhi. m mfmUn mhmhm wi§csihnh

ngu n g ¢ t. stilbene L€ Cs8ccdci gilbéoohppltyt
trong c©y | UYc c¢c- vai tr, trong c¢c8c ch cl
| o Ui nblm g©y b nh tCblletatrichuny tBotryttichFuisaium ¢ § ¢
vaPhomopsi$25Q.

C_  AkHang mm S. rolfsii wa cayd c
S. rolfsii c6 pHm viky ch r ng rai, vavic lod b no khi v Ybgnhi in
la m t thach thc [138. Vi ¢ gqun ly b nh tH i than kha phc t%, vi i hinh thanh
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h&h e, co tWEntmtthi gi an didos hi ndinga relanin

mang ngoa[180. WQuln ly s lay nhj m b nh tH i than, vic phat trid cac ging

khang bn h ° ¢ céila mtcach tip och kinh tJvathanthinvyvi mY nhgt h®n s«
V. ivi ¢s d ng thuc ditnbh. MH di khéng c6 kM gen nao_ca cay it "Lt B0
cdolaco kiin £ n gngehhmS. rolfsii n h @ gkiWwhgenco khint ng kh §n
n g o npgrubg[8g, [267.

Bosamiavacs (202Q) « gi [i tr3nh t RNA LW I " m
th i r1 m c g ¢ trdng c,a e&€&385)4o " nh8lg
(TG37A) trong LiQu ki n ki Whr csokhts [vi'g t2r%
tri u I€t L ¢, gfFn 251 tri u | €t L ¢

cktn ch” nh cho 4déuvanehsispA. ipaensiv . i §nh x4 trur
| €t wva7881%%1ng c., ng, kholng 4B 6B CBE€ n
trong kK hi khol[ng 21, 8% v~ 29pb6% e 8ac g

A.duranensiza A.ipaensisl. « L€ ¢ M &c sU" nbh[.n sao L€ c
hdn nh€ kinase gi ng th, thatidvc8§c8§enygfu
phtnm« (TF), bao g m WRKY, zpgrdt, eicrh oZitnhcblyv
hhn ° c¢8c ki Wu gen khB8Bghi thuccukhiybchal
mi n d ch do PAMP k2ch hodt nh€© m t ch
L€ ng fagnonichci @ L€ ¢ x8c L nh | "1 §8t ch c

Ngo"i ra th ¢ vdt c¢c,n ph8t tri Wn m t |
c8c mfFm b nh tiQm Xn b3ung c§cMWNandiiwics a ¢
(2010) L«cBghphfinc. mg blo v thldcv d&th§lk
nhau(J-11, GG20,TG26 v~ TPG41) b33ung c8chnbI® d_n

rolfsi ddng d ch | ¢ nu®!i c¢cbly nblm v° th”"nh
ph©n t t2n mihumll €ehmaduaagd dghizgme L §n
peroxi dase, phenyl al3ghuoamamoeni acCl yage,i

L mh. c - S gi a t t n pgeroid@se,ghekyllanim amonidcl@sen g

salicylicacidp-1,3gl ucanase v~ | igndnch rlonog rcuwyi Lc
th nh tJ d & tsbli oBimc8c gi ng | Uddcchyhi s
L€ ¢ &k cHTl ¢ rmut!ihodbly Lnbig c, a enzyme c

cOy L€ cngtxh " dH th/R .8 ogsai thBlm hoUt L nc
enzyme v~ ° phon t° t2n hi u &8hc§ck /nthaquu I gir
ra rung Vvi ¢ s ddinghc8c¢ ct murth) hBiFn d® B
t2nh kh8ng gb“"ngt h@a kh Brroifsiii&@u ch” ng | Ui
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1.1.5.Tinh hinh nghién ¢ u cac bin phap phong tr b nh do S. rolfsii gay ra
cay Ik trén th/]gi i va Vi t Nam

S. rolfsiigay ra nh@ b nh cay frng trén toan thgi i, bao gm d cayl& . W n
phongtr bn h  h &@a mrc trcaggloS. rolfsiigay ra Ei khé vi né cé pHm vi ky
ch rng,fc , ttngngnhad va xuds | “@g | n hch nah, Keh riin T n
tddaidn g t HgL8A NHIQu bi n phap Kith soat bnh do rbin nay gay ra bao
g m s d, ng cac ging cay frng khang &in, héa hc, sinh hc va bin phap canh tac
I « ° & ©KuHlva triw khai, cac bin phap nay gopgingiimt I bnh t'mg n L
ru ng[31], [130, [141]].

BiMh phap canh tac

Bin ph8p ®WWhisoats.gotfsiisinhrat LHilacay sdu,sdng ntng
| “@g mHutr i WIL™ m  nHl, bog phén héad v va luan canh cay’tng [214]. Tuy
nhi °WkiWwh sbatS. rofsii trén Kt vi ¢ B sung cac ‘hp chil anmonium khéng
I ‘& khuyh k h 2 Qimayvam dgith 5 phan gfi N2trong cacntfn’ r .

Luan canhc v i nh ng 104 cay tr ng khéng phi ky ch khéng ch cli thi n
tinh th g d i_nghg a d&i#na con gim mdt . fm b nh. Tuy nhiénl’iv i S.
rolfsii chih " Ic #y khéng hiu qu do né cé pAm vi ky ch r ng.Luancanhl& v, i
bonghotb v ingdlamgims | “@ghHthcarbhS.rolfsit ntd  t rBEvig | L
thgd nhHI[284.

Ngo”"i ra, ° Vit Nam | %a n€ c¢c L€ ¢ kh
| dc LW gilm b nh[l®®0o ri g ¢ m ¢ trdng

GiXng cay khang bhh

V3 khlng d, LW lai tYYo ra nh_ng gi ng
S.rolfsii V3givdyg c©y tr"ng c¢c- thw L€ ¢ s d
ki Wm so§t d 4¢28. bGnhathhggih” mg mc®Y,tr” ng
Southern Runner c- Kk hB. roffdidpyv kK hgfhmng In©Cy m
gi "ng 1UYc kh&8ng b  nh h®o rl g ' c¢c m c tr
Georgia0O3L [56], Georgia07W [57] va Florida07[106. Vi ¢ s d,. ng c
tr ng n"y vXn c¢c.n h4n c¢chJ do m ¢ L, kh§&r

Jogi Vv~ cs ‘QRdclgen b his khégnbau ki m ¢ | Khang
bnh ng "y ¢’ ng tacignadnhr & &g mic #hgylgS. rolfsiigay

ra va cay Y.
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Nghiéncu n" "y ‘hkmttdlep dacgencotM i ° n JppHanng L
canmfmbnh,da v~ &M dchnwckiwhsoatbn h h &om c tidhg grag
cach tb cay chuyM gen[135.

ThuXc héa k¢

Trong nhi Qu tr€ ng h® p, t hu' c di
pentachl oronitrobenzene (PCNB) G.rolfdii | ut o
Cillers v’ c¢cs 620@083hgbhdcoghizdbhec] U m t
k ]]t h®Tphargiagnim m o i Lhbimkh8ng <Si mlfsitrdn ¢ c
carbendazim v®™ flusilazole, v° chlorothe
ph&§t t®.roMEn[74c. &i ¢ tr ng | Yc tr°n nh_ ng
sO@u s€ | "m gi [mSUrélfeiigr KW bUcl @y onhngmc i

| Yc, tuy nhi°n kht.Mgbcl dime tthmug cs@dm It €niblgn
| Q¢ k h, iS.rolfsij tuy hhiépvm = ¢ s~ d. ng thu ¢c h-a h
kh2ch v3 nh_ ng t&c hyi t i Qmt 2Xenh ch apnnm, tL°
ph&p ph.ng tr. kh&8c nhau L€ cSloffsivacablt L\
b " nh khg&c tr°n cOf4.l Yc m t c8&ch bQn v_ ng

Vi t Nam, K} qu  nghiencuca L° Nh€ C€hng Bk, nanos ( 2
b’ hh chnbh S. rolfsiiclt r ° n "migilb Lt AR BAA v © ng ingiPDB. Tug®
nhi°n, trnghny namd Bcthnhilkiintng kKim&oaagonhhn tr -
t Tnegho.lTongQkin nhinado®chhceh]t [ bnh chs bnhvat [l
caychHi "itibnh h ®om ctichg gén caylc[1].

Ki@n soat sim hc

Hi " n nay, kiWm so8t sinh h ¢ L€ ¢ coi
cho c8c bi n phgp rafsigapra[T9. d ch b nh do

ng d, ng c¢,a Vi sinh vdt c¢- 2ch v’ o
L€ ¢ LQ xublt nh€© m t c8&ch ti J]p Cécdirsinhb Qn
vdt L€ ¢ nghi®°n ¢_.u r,ng r«i nhblt c¢c- ho
c- |70 i wv.,i s ph §BRacilusPseiomangshizobi@y t r”
h o Hic cTmichodertsEi79], [159.

C8§c t&c nho©n ki Wm so8t sinh h cdt. & n
h9ch nblm h o H rolfsii. LectimndBBnroltsisa n xublt L€ ¢ LC
l "m yJu t° nhdn biJt t §214.n hTorno nkg Wm soS8d
ki Wm soS8§t s i n h Trichodermal’B8Bn,c on§chilP®m”  ic_ u r  n
t €hng $. ©lfsii v si i Tithadermax@®@m nhdp v o v, ¢ &
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|l “m L'ng ¢c.ng mt t_y. HUYch nbim tho8i h-
v’ nghi®°n c¢c_u L« cH,3glrwmc andansge clh-intdg nwaasie
trong s. t®hanzmnunvg$. rolfsii[214. B ° nTrichdtlerma m, t

s c¢chi nblm khg§c L« L€ ¢ th  rBgifsigaprav Q Kk
tr°n Ldu, ¢ r"t, _t, g.ng, | Yag,m3heLlrg
d€ehng, ¢° chua hoHc | Yc. CHiacladiumViiens@.bim L
roseum, Glomus fascicatyn®Penicillium pinophilum Gigaspora margaritava S.

rolfsii [214).

nwW ki Wm s &8rdlfsisimht hs'c lo"i v~ chi vi |
Phfn |, n trong s  PsebdémogasatBaaillusc C&c ¢ o~
Pseudomonas - t hW h49Yn chJl s ph8ghtr mWhoetlcags
nTy mfm c_ 8§ rolfsH[26]. n MikbBseuddmonas™ i t i Jjng Vv, i

X u blt La dUng c¢c&8c h° p c B&HacetiddhlSroglycind, h u X n
pyrrolnitrin, pyoluteorin, rhizoxin, phenazines va lipopepfig], [219 h o Hic ¢ 8c h
chblt ¢- hoUYt t2nh sinh h' cS.rklifsiigrch €nrgo ncgh €
L€ ¢ nghi®°n c¢_ WPseadormongsi Mt t Ba&iflusll @ Uin® ¢ ngh
c u vQ hi u qul c¢c.,a ch¥%ng LW kiWm so§t
b urBgcillus subtilist r €, ¢ khi gi eo gi “pS. rolfsiiv " v't Lyt

L&§ng kW s [24.INgpaimag. "qulv, i Badllassvé hc®@g@ chi Vi
khg8&§c L€ ¢ nghi°n choHchkhtifg caaynghi ¢ blt
ch bln li°n quan L/Jn hS#&fsi L Hhg o, a, c hho
nghi°n ¢ _u L€ c th ¢ hi n trong c8c Lic
nghi°n c¢c.u L€ c¢c th, c[78i n ° th,c L a L”r

Ngo“i ra, m t s nghi®°n ¢_u c¢, arolfgi° d,

g©y ra. Guerrnaghvi’® nc sc_ (u2 0sl 5 Dymboggpgon martihii d § u
LW ki Wm so8t c©y | Yc ch” n8.rolfskig ©yb  rnah. hGRSoc
nghi m L€ ¢ th, c inhvitro v in vivacTihh df iuG9rabopkgon n
martini n" ng L, 300 pppnh§tc tcrhi/]\®rBobsiy is a plms C
hUdch nblmC.mértimi'g 400 ppm | " m gilm 55% t |
tr€ ng c,a | UYc nh€e s° qul/cO©y, k%52 | €
V' 40% trong t blt timhf F@8artinic! Nog_. 0o k/Jx quf
mi nh r ©owartiiFun” ng L, thblp ¢- thW ph,ng
m° ¢ t{In3un g
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Vi = tcachghi@n cu vQbi n phap phong trb nh doS. rolfsii gay ra

cayke c¢ 1 ngcchidrngnghiéncu.n., Thbin DI nghlos@Bi®l6e) L «
¢ a rin T. viridev, i cac isolate Bin S. rolfsiit r ° n “mg mhantéor ci® thsy khi
nbin T. viride c6 mHy  _tc nE@ gay bnh thi Bn than nd c¢6 khn £ n g/m chh ¢¢hh
tranh, c chva tiéu dit nbin S. rolfssi Khi X 1y h b3ag riin T. viridet 1 c@hi hi u
qurphongtr bn h  h ®a mrclrdagghd 1% | S 85,58. Con khiBh "L
khang cdmHucling heb sau i gay bnhthikfn £ ng  p Ho.nmtgsd t W{8).n

L> Nh€ C€ehng (2011) L« nghi®°n ¢ u khrT
tngg v° c8c b nh kh8c tr°n c¢c©y | Udc tr
Pseudomonasa Bacillusc h o Pshudbmonas p . chCh® WH R4D2
L8§ng kW b  nh h®o rl g ' ¢ m ¢ trdng hudi |
azole Folicur. CIF hai <c¢ch_ ng vi RhkZoaioRa k h?
gO©y ra, b’ nh Adpdrgillus nigerv "L ebn ndgo ' m NV~ mu,
Cercospora arachidicolava Cercosporidium personatum ©y r a . Tuy nhi
ch, ng LQu <cfli thi n nktng sublt qul | °n LJ
c h , Psgudomonas fluoresce88101 véBacilluss p . ch, ng S18K11 v

ao

| "m gia ttng L8ng kW ntng sublt qul (1 °n
khtng thw ki Wm sog§t L€ ¢ b nh th i thor
nh€eng gilm  r» r t H2.nh L " m |I'§ s. m v"™ mu,

Trfn Vea0omd) L« nghi°n c¢_ u Tichoderma €' ng
Pseudomonak /jn sinh tr<€ ng ph8t tri Wn VvKJ/Jtb gnuh
nghi°n c¢. u cho t kTethoderna/Psqudoijonass i rkhh [h nt n g

ch/J] khg& t°t L°i v, i nblm Sgrelfigii) bt nhn h®ong |
hi u | . c¢c _EFl.chJ] LYt 80%

Nguy. n Th" (MOng8t)mil«w2nh L i kh&ng c,
Trichodermat r ong ph, ng tSrolfsisi KAt hgo [ nkim[fo ngt
th® i gian h3nh th”nh h WicHodermaktn® ok hdi~ i €6-h hmHut
ng"y so Vv_ i L" i ch_ ngTrichotlermag " ykh[ Bnhngh,
gifm s~ 1€ ng hUch, Hbimh G&mhn BihBlmms @ , \0_0i

(9,11 hYzth nn Binbint) mL §Thrgo ncgh YIriPc chkmg ntng
ho" " n to"n s h S.mdifsii t hl “"nnh  chhthbe hh UYcHhim n bim k h 2
[4].
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1.2.ENZYME CHITINASE
1.21.S phanb chitinasetrongt nhién

Chitinase (EC 2.1.4.14) la enzyme yhphan xuc tac cho qua trinh pharytcac
lién kit -1@-glycoside gia ¢ § ¢’ NtatetytD-glucosaming(GIcNAC) ¢ a chitin,
L ©y | tlo4 palysaccharidelsi t r Yac | agwd t rc it gidp xac va thanh
t/]bao ¢a rbh. Chitinase cé trong n@i loai sinh v, t nh ng loai cé thanh dm ol
tr¥%c chbihti cmhe€rmphngil8e ix8kh!ihg ¥, chi
th ¢ vd [90]. Chitinase la mt glycosyl hydrolase céMW d a gnglt 20 k/Mpa L
kha[ng 90 kDa. Chitinase, @ vi khi§r co pmviMW t 206 0 k Da, nth€hng
chitinase thc vd (2540 kDa)vanhh hn ¢ hi t i n a-85kDa). Chitinaseri:n g  (
I, ng trén pBm vi nhit _ ¥a pH kha rng, tly thuc vao ngun phan & . Qmay
ch ngt chitinase cOt& d ngrngrdichonf@ ngdng tr o @k nkiic L i
nhau[50]. CHith g phan ca chitinase 1a chitin. Tuy nhién,ms chi ti nase ¢ |
thwth, y phancacp ol y me r [68EVWi sigh vd °E m |a ngun cung &p
chitnase nf@  h hni sipvd va th c vd. NBih m ¢ [a m t trong nh ng nhém vi
sinhvd co ki'n £ n g *isgihp bhititase rdhh niil Céac loai ki m ¢ thu ¢ cac chi
n h Aspergillus[115, Lecanicillium [226], Trichoderma[23g L « ° d nghién cu co
kh['n £ n g ~sgih p thitinase rkhh. Chitinasetnihmcec L - ng vangvr , q
mb di mly, d€ ng)phat tvd ©vihb bi tl1a trong s phat sinh hinh théi b vi
chitin l1a thanh pfn chinh ca thanht/Jbao rgh m c. Chiinase con gi vai trd chinh
trong hét | nty ky sinh iih nAn * Lkhang H cac loai tah gay bnh th ¢ vd. Vi vdy,
vi cnghiéncuchitnaseBhmcill "E<€quan tOmselnf«tc3nm L
cong b n h €: n g thitifase vadzglucanase t nbh Trichodermasp. va kifn £ n g
kiwh soat bnh hic il i m ts nbh gy bnh® th ¢ vd; kh[o sat hét tinh cac h
enzyme thy phan chif tacht m?* i ° ny mu& &y Trichodermasp. va th nghi m_ ng
d ngchlbi/jhphdanhu c¢ch [2i si nh

Bendhh L - % vel hop udteani ftigedkfntng sinh ch
khg8 phong ph'%sinh@ahtiviikhudarsie ¢ €©c Babilius[3gh €
Clostridium[177], Streptomyceted74. Vikhwq f nghp ¢ h i Wphanai cc L
'Y phant ch a GIcNAc, ngun cung & carbon va nibgencho t]bao. Hét | ni
c hi t i nageaitdquangrngtrong h sinh thai ca nhiQu vi khu bivd [50].

. th c vd, chitinase c6 tstrong thanh&, hoa, va c. Chitinase tro

sinh ra khi c6 s kich thich ¢a n¥m b nh gitip cay chng I9 s thh cong ¢ca cac i
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ki sinh vavikhdpgaybnh. Chi t i nas éh dcstrass sinti'it wa plgj u a n
sinhhc ¢l ng n hshhtgun@ vathatdtridh; a cay[108. M, t s nghién

¢ u chothby chitinase tach chit cay ¢n tay c6 kif n £ nach]s i nbin phat triM,
cicthcvd b& cao éngco kint nlp thitinase ohlggdgé o s
Chitinase ¢! n/htrphéntgd v thdanhdagaulgpmMl b3 c1  tr
quatrinh birh théi hay It xac[152.

1.2.2. Phan I&i chitinase

Chitinase lamtphch g mnhiQlod enzyme. TMicatmeo qu
tacgl, c hi t ¢ ahialane cadnBOm khac nhdl.a vao v tri phan ety chitinase
I ‘& chiathanh 2%hge n d o ¢ h i tNi acatysgucogaminidase; EC 3.2.1.14) va
exochith a s eN- acdetyl hexosaminidases; EC 3.2.1.5232. Trong exochitinase
gm 2 dhg 1a chitobiosidase (EC.3.2.1.29) va-abetyl glucosaminidase
(EC3.2.1.30). Endochitinase_th p h @mocd bén trong ca phan t chitin va
chitodextrin tb ra cac phan tc6 ki “"hg@th nh€ chitotri ose,
diacetyl chitobiose. Chitobiosidase xic tac qué trinh psnéac vi Si chitin® Lfu
khong Kk gili phdong ra cac diacetyl chitobiose (Hinh 1[8)].. nhkh Trichoderma
endochi tinase ’‘lcguamthm vanghiéna ghiti§ Lh@wvn® ct 2 nh |
dthg,s hi ndin 't ng@yénkhinudifm ngvi cHichabhitnvakifnt ng
_ng d ng trong kixh soat sinn'hcga n - hchonhom cord trong h trong h
enzyme thy phan chiti11q.

Chitinase cing L€ ¢ ph®acioli vd Bi Qu
hi Wu r» hhn m i queannz yhme tni JfRO6/D-0a Ich aau cc§
chitinase L € h:1819@ao[tl%.Chfh hma h° 18 v~
g° m endochi ti nsaisneh tvdtnhkihGBuc Inohtsiu, kbha&Xng"
cln tr¥ng Twy thic¢nydth. 19 ch, yJuHbao ¢
20 baoN gcentylglucosaminidase v~ Nm, t I

cetylhexosaminidag0q.

Khi tr3nh t. gen ¢, a c§c coni€ icnapsheonl d
th°m th" nh s8u | _  p d nabct rl% wWmt rx38rch Lt nhc
chitinase | ° ttrr23 nch ap He3plg Fynipeplice tinvhi u vavang
c[m_ng[204.
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1. 2. 3 Jph@hnge B chitinase

Chitinase xtic tac gm_ng bih "iL chi ti png:hregdkerhdl h€~ ¢ h
ch/jchuywi dch v i s tham gia ca nhém lan eh; nhém cacboxyl @mHbhot | nig
nh€ttacnhancédicyvi nmit2ch d€ehnrgt Agpedt nlgwl
lod b, proton H ra kh i nhém Nacetamido trong, s¢ L'nh ¢ a ion oxazolinium.
Hength hai | J/Jho%c hnly>adidtac cac gim con H WH. tr cho s th y phan
c8c Lhn phon.

Theo Okay va cs (2013), chitinase_Bvi khuXn Serratia marcesceria m t lod
exochitinase, chitinase nay thphan chitin vi s tham gia ca cac nhém ai k trong
trung tdm h&t  n ¢ a enzyme. Vtri lién K} ¢ a chitinase thuc h glycosyl
hydrolase 18 vi c i cé ctha 3 amino acid 1a Asp40, Asp-142 va Glul44. S
luan chuyd Aspl 4 2t r Bl @b vai tro giGphn ‘nlh ‘'nl it 2 ¢ h_ ad&tmg c
trung gian oxazolinium va la &thcho proton, #n t i 1am gifm gia tr pKa ¢ a Glu
144.Glul 4 4 L - ng Himhih proton, tham gia hinh thB lién kv i cHi c h
va gili phéng phan tn &. Khi' trthg thai nghAsp-142 fim qua xa so v Glu-144
[194].

N-acetyl-B-glucosaminidase chitobiosidase endochitinase
CH CH
ra 3 Vs 3
OH l 0=C, l OH l 0=C, H
o MH o NH
p. HO o Ho
o O/HO o HO
NH H NH
o=C, OH o’ H
CH3 TH,

—in

Chitin (polymer of B-({4)-N-Acetyl-D-glucosamine units)

Hinh 1.6. CHIl traic chitin va cac M phan ebg a cac 181 chitinase[137).

Khicés lienkif¢ atrungtamhde  ngvi  cHiN-acdtyl glucosamine gay
ras bi/n dthg ¢ a vong pyranose lam luan chidyAsp-142 \Qphia Glul44, lién K}
hydro hinh gia cAc nhém amin @ Aspl142 va Glul 4 4° clhigh thanh. Sth y
phan cacionrtung gi an Wolaz ehi migu wg Blulg4d va tugnn L
chuy proton ca Aspl 4 2 n hv i Adp-i148. Sau khisliéenkifgia cH ch
vatrungtam hé  ng dinra, phantn & L€ phéng cé vai tro thy phan cac
lién K} glycosideb i amino acidTyr-2 1 4 . Jjéhty cphh © n _ nt gh e2x gl @
thich b i chitinase At vi khuXy Bacillus circulans S lién ki ¢ a chitinase A trén®
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mtbphdntc hi t i n t h! n g amhonadilt & 8 aminb &cid 1a THG9,

Trp-33, Trp245 val phan 't N-acetyl glucosamine trén@mHuchy i L _Farchitio

td miQh N-terminal. Chui  chi ti n_ inh@mabcca8§ S8 wmi no aci
L €a v~ o pakhe xidcrtao trc g cwh Euii ¢ a chyithongquast €hng t §
v.iPhe232. St €hngi t 8§ @cdillt cang nhiy d J's lién kil cang chb

¢ a chyi chitin v i miQh xuc tac thy phan ca enzyme. i qul, cac §n pt¥n  L'ce

gi[1 phdéng trong qua trinh tly phan cac chu L hn t rWehitigladac m h Lt h

¢. a N-acetyl glucosaming2064].

1.2.4.Tinh hinh nghién ¢ u chitinaset Trichoderma
1241 Tr °n thA gi ai

Chi Trichoderma(Hyphomycetes) phan’ br ng rai trong t n h i °Hmbit 1&

t r o HEL17Lva endophytd43]. Ch ¥un g ~ d's«d, iy ®ong §n xudl enzyme va
kivh soat sinh’hc “ilv. i b nh th ¢ vd [263. Céacloai Trichodermabai ti} cac
enzyme nh€glechnase vampmtease:§ cb e n z y méb ra tiogg qUA€
tr3nh t €dlmopodarnga thgnh fjbao ¢a rbi ky sinh[44], [285. Céac
nghién ¢ u vQLHb tinh va hét tinh ¢ a chitinase ngd baot céacloai Trichodermal’ «

I ‘& bt Fult lau.

Ulhoa va Peberdf1991) L « dpva €amg Id 14 dong ca chiT. harzianum
'Wx § ¢cnh K n £ ng dhlchitinasehhiu gqu nhEl Ch ng f t nhil cho chitinas
laT. harzianunB9.1 vach ngn " y “clcken Whghién cu ¢ H f mghh p
enzymeS i nbin ¢ aT. harzianunB 9 . 1c rla@th va, v i m t lod c4c ngun
cabon.S tnghp chi tlicna®y It@  mgrchan artiit itnki® n h€r
ham bi glucosevaN-acetylglucosaminHott = é&nzyme chithaset ‘€mning, L
chitin 0-5%," 28°C, pH 6 va khéng phthu ¢ vao tui ¢ a S i nbin. Qua trinh‘tng
h p chitinase b_c ch]b i c[ 8-hydroxyquinoline va cycloheximide, nhg ctl ¢
ch/]f ng h p RNA va proteirf273.

Baek v c¢s (19910 ¢l ehitinasp Imdd bao t d. virens
Gv298 trong vi ¢ gifm hd4 tinh gay bnh ¢ aR. solani[42]. El-Katatny va cs (2001)
L « pdp@hchnig rah Trichoderma  t r olfnhgrziahumRifai (T24) c6 tQn
n £ n §h skét bnh do i S. rolfsiigay ra. Khich ngT 2 4 ° clhu®i & trén cac
ngU n carbon khac nhau, sc ch]s i n hng t aSerolfsiib idchl c nudi &y T24
t €hng . ghoth nng ¢ a chitinase ngd b * el13-glticandse. Chitinase 43
kDa v~ 78glkbDaa matsaechH]t @€chl cnubi & T24, s d ng K}

t, @ ammoniumsulphag, sad kI o €@ (phedyiSepharose) va ¢
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g e |-1,3(glbcanase). Chitinase chobhhot tinh trén chitin cadh hn 6§ o c8c c |
chdi t €htbgctet yl h-a hhn (IGgil uc abald g Ghrgo ncc
cac lién i} -1f8 trong polysacchakdCl[h ai e nQ y mh™ 30°C, trong khi
“60AC t h3 ch3gludamase e hatt nhabh chongeho thy th i gian
phangfi t ©fgitad5 va 20 phat. Chitinase ch]s phat tr\d ¢ aS. rolfsii’ gia
tr ED50 (effective doseliQ hi u qur50%) v iliQu " ihge,7 ug/n [93].

Sandhya v~ c¢s (®sfhdd)chitibage ngehbao t° nbin ©
harzianumTUBF 966 s d. ng qua trinh 1én men chir@hitin dthg keo (1,5%w/V)
I ‘& s d ng lam ngun cabon duy niil Chitinase ngd b & bot I, € ¢ UL
kholng 14,7 U/nb sau 96 gi Ién men" 30°C. Trong khi's d ng chitin dhg keo
1,5% v/v) lam ngun cabon va peptone (0,42%/V) 1am nguin nitrogen(pH 5,5)
cfn khdng 72 gi 'W h u’ c thi@nase ngd baoc ¢ ULKJ} qul cho tHBf vi ¢ b
sung cac ngwn cabon (0,75%w/)  k h * n gg htpichitigaset ngd bao trong khi
vich sungcacngin nit hw\) 0 . nh2&% peptone Vv~ “ngrypt.
lenmenchothys gi a t £ Mghitinase ngg bdo[231].

NEm 2009, Al i asu Mfinh¢aendoghitinasg tach T rvirens
UKM-1 va bW hi n thanh céng troncE. coli. K/} qu nghién cu cho thb},
endochitinase Hé _ niy trong khgng pH 37 v ipHti €ul b nhbtr ng 30
60Cv nhi tt" il €C ¥~ 80 c- mHith oddeal «ct8cg i DO %
hoW¥rnhc, a e fi32yToyenhién, cac nghién a vQT. asperellunch’ m i bdv
lfugfn L ©y' tdv trtungovdmo cac gen ma hda chitieadd Mih va hdt | ny ¢ a
no thAhi n qua cac nghiena s au L Oy :

Loc va cs (2011) cho Hf genChi42 ma hoda chitinase 42 kDa T. asperellum
c6 hdttinh nthh[158, gen n "y ° clowavacds (2018) ¥ dingva b
hi n trong g menS. cerevisiagl57].

Kumar v~ c¢’s (€10 hZ)xi riskeht tr neg Wsln xul chitinase
bRag T. asperellunUTP-16 trong qua trinh 1én mentrthg thai b bag cach's d. ng
bQmHuphn ng d a trén thif k/Jh n h p trung tam. Vic §n xud chitinase ngd
b” o cti€ €u Hng, pbehnchpmt§@pt timtthi Wh,ivi6
bi/h  dld (nhit _,IpH, NaCl, thi gian_, ngin nitogenv©~ car bon) v~
I ‘& 3,31 U/g & hiil khd. Ngoai ra chitinase ngd bao cho hiu qu khang rin
Fusariumspp. va ¢ ch]s phéat trd ¢a Si nbh | 9m3,56,5 mm trong th
nghi m khuh tan trén thch [147].

Nadarajah v’ cs d 2071 hyhsed Miibggn ehidochifinasen |
t dongTrichodermas p ." cgh& &bt cac md Hile a MalaysiaKJ/t qu” nghién cu
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cho tH}, trong6 dong Trichodermac - t'% n kk h B n gc sang le vQho& tinh

chitinase thlng qua ph<€hwntgpngpha&iplBtigeach k ® p

quan sat sphan hy ¢ a ¢ Hichitih TrichordermaT 2 ° ¢ c& n L'Wphan & gen

endochitinase do fbtinh phan di chitin cao.DNA b gen ca TrichodermaT 2 ° ¢ €

tach chil, khu h4vi gifitrinh t . Trinh t protein ChitT2 c6 352mino acidv © t €hn g

" ng 99% yi endochitinase Chit36Y; a T. harzianumPhan tichparsimonycho th}
protei n’ ddpivaoThiém N @ cac |01 nbh khac va phan tictn silico ¢ a
ChitT2 cho tiyf s tham gia ca gen/protein nay vao qua trinhhda chitin[187.

Ntm 2015, As ald sawhist tithsg a Engymédyhgili t/] bao*
3ch ngTrichodermal’ ‘& phan dp t LHi néng nghip ¢ a Pakistaa T. asperellum,
T. harzianunvaTrichodermasp. Cacch ng Trichodermab[n 'ava mt ch ngR.

solanil, cl ¢ ‘ltghandpbt c §c ®phimbnh ci'oglLiE® v o

cuHoh thhca enzyame x filebag cachl o °rg®'ehg kh bag
ph€hng ph 8mgchd &hbithich hp.Cac ciidl "Il k h § ordi &pre
trong  mymudittithiy icacthaylli s a u: ngmi(l g gluaose), moi

t T n@B (0,5 g glucose + 0,5R). solanil. «h hotttinhsinbh) , mhgC (igr €

singh "' kh§&nog gt €rtodk ht 2 n h)’ ngD (1 gsti hEN R. so@ni
I &h hot tinh).T. asperelluntho tiBf s hindinga ¢ hi t-i3mlacarmse
v’ xyl anase "chahli] protaimngdl bao h gt d° ng D& yi moi
t Ty A. T r o nYgtinhk; fa iglucdisidgse via endoglucamsa T. harzianum
c a o ~ Hhbhnchit méitr€ ngD va hdt tinhg a -ghucosidase thh h hnicéco

n

\Y

enzyme khac. T. asperellumhW hin s _c¢c ch] ti L a (MH7 , 7 %)

khéac, Trichodermasp.khéng cho thy b k8 n h "t & /| © phét trd S i nbin
¢ aR. solanitrén chi} xuti th6[37].

Wu v~ c¢s (20 unrgn clics nhing;laT. asperebumGDFS1009
va cho Rag T. asperellumGDFS1009 c6'tc . Bi n hngtao,®fn t nY baot
caova cchimthhitticic fmbnh g®©y h®o tvaithi thda
ngo.T. asperellumGDFS1009 ti} ra chitinase, glucanase va protease ¥dam phan
h ythanh flbao carbBnvagép pingadyrabn h vi CHhecc hy | @ tifra e
ttbrasc Qkhangcacayfrng v~ ° hgtkifg £ o én drohi ¢ a cay chng 1Y
cac nfm b nh.Ngoai ra, K} qu nghiéncu L « B & paptidée khang khig thong
qua sb ky | ng siéu hiu st kh i pi (UPLC-QTORMS/MS)[289.

Pandian va cs (2018) chobh3 gen:Chit42 Chit2va ChitBL ‘& tnghpt
ch ng T. asperellunTal3. Hét tinh chitinasec ¢ YN n g, NAGA 93,5 mg/ni)
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cho thy T. asperellumTal3 la mt ch ng §n xud chitinase hiu qu, cé tac gdng
ch ng 19 cac nfm b nh quan trng trong néng nghp [207.

Gfn LB, nbPeng v~  Wshin(t2uthlcdny geilCkit46b iT.
harzianumtrén riin P. pastorisv. i~ hg<hitinaseai f h p cao 1a 31,4 U/mL, cao
h hn Qrstiicacthéngb § o, ct rl€ .  Ch’i h pi ("Chit46pth yt pBain hiw
qul chitin dthg keo yit I chuyw héa cao 80,5% trong 3 gva cac Bn ph¥n th y
phan chitin ch y/ula (GIcNAc):( 94, 8 %) . Ngo " i ccechpl,8 nMyC hki t 4
phat tr\ ¢ a riin Botrytis énerea[86].

Abu-Tahon v~ <¢c'8 €820Wtdhc althitinase t T. viride AUMC
130 2°1cpHarcstht LHIr ng ngh mHb ¢ a khu o ¥ n Ras Mohammed, Ai &
b2ag qua trinh [8n men chiB[n " Ihg&nzymeti La (38, 33 Ulang pr
t r ong ~ mnglcdchitin 0k keol,4% maltose 1% va dh chit nbin men1% sau
96 gi .~ 35°C,pH 6,5Vvit c , lb125 vong/phitEn z y me’ cltinh cHlvE
hi u sudl 73,1% va h& 210,16 U/mg proteirkh'i ° hg@han't ¢ a chitinase
tinh sth 14 62 kDaChitinase h&t  ngfi  “€aH 6,5 va 40°CH h n, a, hitinase
tinh sch chothby hok tinh khang Bin I 8§ WLgi v. k F. oxysporumm t tdc nhéan
gaybn h h ®a chud27.

Cac nghién cu vQLHb tinh va hét tinh ¢ a chitinase ngd bao t cac loai
Trichodermall « * ¢’bé fult | ©u Tnhlar8anun{92], [231], T. virens[42]. Tuy
nhién, cac nghién @ vQT. asperellunth' m i bdy fulgfn L ©y " tde trungcvéo
c8c gen m« Hb athicahhdtt inlh @as red[37], [157], [158, [182,
[202, [289.

D¥en g riTtickbdermala chi riin /A n a’yc pHatehin c6 hdt tinh
chitinase kha cao,ngdngnhiu t r on g . «,§tchi titrang o vvth ¢ vd.
n"iv ichinth Aspergillus ¢ 1 n.gs cong timh nghién aw vQkhfnt ng si n |
chitnase ca ¢ h “un g f ng°banrdmNh ng thmgthuc chirh n " ‘yc¢ L €
nghién cu thu nkdh chitinase 18A. fumigatus[290. Shubakow va Kucheryavykh
(2004) ' « n g huingdindy ohiuchngrsh kh&8c nhau, tngpong |
thu ¢ chi Aspergillus va Trichoderma [245. Tuy nhién, nhng nghién cu vQ
chitinaset nehm cpinl nthchin t r ° n ngmudi & tl ch @AW

1.2.4.2.0 ViM Nam

Nhin chung, nhng nghién cuvQc hi t i n as e con Hildim ay] cmo@u
tiQn n Lnmgg ng r ng réi ¢ a enzyme nay la khongwph nhdh.

Chi t i ncagsam tam ®yhién @ do nhng. ng d ng ¢ a no trong vic X Iy
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mt i  ngva®int nagehch ngldnBhbnhHicayfrng.Mts ct ng tr3nh
L ‘& cong b n h €: n @ bhitirase vd-glucanase. t nbi Trichodermaspp. va

kh[ 'n £ n Wh skéak sinh'hc il im ts nbnh gay bnh® th ¢ vd [11]. Nghién cu

b tinh ¢ a chitinase thu ndn t nkin Coprinus fimentariug7], kh[o sat mt s y/u

t t § cn gllh fua trinh sink ing K p chitinase_t Trichodermasp.[20], nghién cu

thu nhah chitosanase tStreptomyces gricedg1].

Nguyn VEn Nam v~ c¢s_ulclRd 1Mf anfihic hargianin? n ¢
Tlphandpt LHrngt nhién" nt k Ltk tr omnkpangwi88nbne nh |
Fusarium solaniEnzyme tach tnkh nay cokh i | “@g phan't 51 kDa, co kin £ n g
phan hy thanhg a bao't nbh va thy phan si nbin Vittb ra cac Bn phX¥n chitin
oligomer[13. C¥%ng ntm PhehNwguWhsu L «wmtglyiuf n c
hh “me@nkhFntng g Mphchitthase tai't h p ¢ a chng vi khug
Bacillus circulansH T 1 1 v © “rh &inhxt &en ¢ # ch ng nay[15]. PHm Th
Ng ¢ Lan va c§2010)L « Wi e¢hyt 150 chng vi sinh \t phan gfi chitin (phan
Ido t LH) 2 ch ng cé hét tinh chitinase #hh 1aC25 va C4lvakh[o s &tki nl i
s i n hng, phat@M va sinh’tng h p chitinase cacacch ng vi khug nay[10].

Nguyn Hoang Lc¢ v~ c¢s (2011) uchngd. adperellumg hi °
(SH16) phandp t cac mu HIC Qulng Tr va Th a Thién Hu]co hdt tinh chitinase
mth h  t r ° ‘hng agarchitirt. K/}, ch ng rih mi ¢ nay cé hét tinh chitinase
mthh nd  t r @ ki @ nubiidy: th i gian 96 gi, nhit L 40C,pHmMd tr € ng
Enzyme t&ch t_ c¢thide mkim prh©@n kD g, kthifoo[tht g
caon hblt v pHhTV CtNgdaira, dnfymendyQn trong -kvhol[ ng
c- kh[ ntng duy tr360RMHSt t2nh trong khol

1.3. Cil THI'N KH4 NF NG KHCN® CNA CAY LYC BdNG K
THUx T CHUY gN GEN

Ha i nh- m ph@hngg ngprong pghi&n@u chuy gen th c vd
la chuyM gen trc ti/p va chuyd gen gian fip . Trong L-, Whehng
gian tip thdng quaA. tumefacient « "¢ ®dngph b/h v~ t h” ivHh ¢! n
cay It [182, [234.
1.31. H th" ng vectortrong bi/h n% gen théng quaA. tumefaciens

Vi khuXp A. tunefacienst h gL ‘& s d n g Wehuywi DNA ngdd lai vao 1]
bao thc vd. T trinh t Ti-plasmid ¢a A. tunefaciens nhiQu vector bih ntp  ‘lc€
phéat trMd bag cach I8l b, cac trinht DNA khong quan trg vald rap thém céac
gen ¢n thil} éHai h th ng vector chuw gen hiu qu, " E €£d ng ph bi/hlah
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vector nh phan (binary vector) va hvector lién hp (cointergrative vectorj185.

-HM vectorH nhih milg©r ect or-DNAavumquir®@ fumc -
tr°n hai pl asmid kh§8d /jnhéumfaciensAly t r ong
-HM vect or I[Bnhpn ‘lh@ypwdng t r ° s taict Hh pxi a

v ¥%an g { mymAngrénlplasmid vi ki  ( n h € _ aEecoli voi vungc T-DNA
trén Tiplasmid ¢a A. tumefaciens T r o n g vit It ‘& giv % nvgng ma hoa
chc nitng'ig®ipyk athay thjbag nhn g YL DNA m i trong Tk
plasmid[16]].
1.3.2.Cac promoter s d, ng trong chuyw gen th ¢ vct
NHEin gay bnh cay frng 1a mt trong nhng nguyén nhan lam@n nt g s u
trén nhiu “il *hg@ay frngquantrng nhe€e 1Wsal Ltn@Bngd i V- L
phé v i vih Qbay, cong nghchuyw genthcvd "E€dng Vv ¢colla@nt
céng ¢ hi u qu” LWchuy cac gen ndé lai nhan di thi n ngti n gen cay trng.
Trong ph<€ehngclpbh® s dmgy ,c §«i pr o moWkiwh soath § c
m c ., biW hin¢agenngdlailardiquan irng[240.C- nhi Qu | oYi
kh8§c nhau L€ ¢ s’ d.ng LW ki Wm smh€® m
promoter th<€ ng tr/ t], pgroammdtear Ld§ycm hin g,
t Yo0. Trongy ) udai §hoYi promoter L€ ¢ s’
promoter LHc hi u r.
1.3.2.1Promotert h_ yng trxc
C8c promoter Li Qu khi Wn s bi Wu hi n
t" mii tr€ ng hay yJu t t p8€&ndcinstiiutive L €
promoter). Promoter h <€ ngh€rng L€ biWuphphgi BbWt §i
tblt emf c¢c8a th, ¢ vdtt h®r ompomaer Gak\835S pr o
(vifJt tdt 35S) L€ ¢ s d,.ng r . nog c«i, LW
[114. Promoter35St Yo s. bi Wu hi " n tUm th™ i (trai
chuyWn trong <c¢cOy. Gen chuyWn L€ ¢ bi Wu
giai LoUn ph8t tri Wn[269,Hwo Ut©yl vn'g vc, at rp2r ol
c©y hai |8 mfm hi u qul hhn so v,i cOy
| € ng hoHc s~ 1€ ng c.,a c8c yJu t°~ LiQu
Theo nghi°n c¢c. u c¢c, 81Buty. viicess (@OW 6D, |
protein dung h p tiWu Lhn v B c¢,a L, 6 c
th, ¢ vdt pMYV717 v~ pMYV719 v, i S Li Q
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(dp35S). Wiukvi * n t Ym t h” N.benthamig®g . i hm' ¢ ILL§ bi Wu
[122.

Promoterubi quitin clngtH€ nmi € preomotteng p
Promoter n“y L€ ¢ ph®©n | dp t. Avdbidopis, | oy
khoaitayh©€, ng d<€hnglgaf247hu” ¢ | § v~

Ngoai hai I¢1 promoternéi trén,m t s promotert h /@ tr ckhacc I ngc L €
s d ng trong chuld gennh€ pr omoter anopine synths¢
promoter 35S c6 trinh tt £ n gng,cp@moter actint 1Ga, promoter nopaline
sy nt M&Tsxedicch p chElsinh h ¢ trong th ¢ vd [247.
1.322Pr omoter Ll1Tc hi Mu m?

L™ tr3nh t DNA t<€hng t8&8c v, i protein
xublt ra t_.ng |l o4i protC&icn glekc chiuyWwnc dee,
bi Wu hi n ays&€ mprhomotiewu rhi " n ° mt LHc hi

c.,n | Yi c.a cOy. C8c promoter n"yggichp t
quan L2ch nh® h&thngulnhr h& ng LJn sinl
quan ¢, n |49 ¢, a c©y. M t s’ pproteimonge r L
m t schmguan LHc hi " u nh€e ° h4t g%lm prc
promoter zein t_nngsS, promoter gl obal i n
ti Wulbp hcfcnanf | yci ni f2434.. Ldu t €hng
1.3.3.Tinh hinh nghién ¢ uvQp r o mo kbairur L

R I"mttrongbahting c¢h qu.anhcad ddnkhdngecchhbp th
nevacaccd di mdkhohrg, dtr nt ngnglva@hcacckli di myp d€
kho8Mmgcl8c ch quan kh§8catinnkhang fmbrhkdkifi gi a
ntnguéapllcca mtiing. BMBin g ebrhiul r L - n gtvantrd quan
tf ng trong qua trinks i n hng vaph& tr\i ¢ acay p49.C8c p r domourer L
clng c¢- vangtrangvic GkbaMd © 8 ctolgi @ n biWi hin WA
thins hgpth chil di mly o€ khirek n gu hé ka ki n £ n gng chlu
cacnfmbnh[137. M, ts gerbhlur L' « " dpBandp t nhiQi loai th c vd
va cdc promoter@ c¢ h ¥n g ccsndyn glWlh E2@s biW hin ¢ a gen
L2ch tr oWwigenc©y <chuy

Nt m 20a8v2", Ns lcwapbandpot! glohiutt t h€enlyi
gen ¢ aN. tabacunmcv. Wisconsin 38. K} qul” cho thsf raagtrinht 636 bpt v tri
bds ful p hi ° n L\Wkich hdt's HIW hin GUSLHo hiu® r thu c la., cay
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thu ¢ a4 chuyM gen, r chinhvar. conlQu ngh va nthh €, cacr. conl ‘& phan
b £ 'n g Qi kung quanh_rchinh Trong khi° trong cay thuc 1a khéng chuwi gen,
r. chinhm ng va dai 184.

Ntm 2010, Xu vitb désg plomotePIPRICRIMNGSE by’ ‘&
phan bt r ¢ a cay théngRinus strobus t €mmydh B&5% vitrinht ¢ a
promoterPmPR101.14 pr omot e coih ' nyt LUkiwinh €ngdarigda
vigenchth GUS s au Wvao cayhthug/la. KiT gqul nghién cu cho thyy
promote PSPR10t h ¥2¢ s BiW hin ¢ a cac protein ngdlaichngld ¢ &c L i
kinbdlica mtingsoyi€acldl pr o mmtge rdsad meSrong thc
vd n h € 363 adtih (Actl), promoterubiquitin (RUBQ1 and RUBQZ2) and
cytochrome ¢ (OsCcl) g ¢ | BWihiny/u  h 20M. |

NEm 2014, Ch e n _ wvQpramster GRPRR2tong tay trasla,
Arabidopsisvar t ga cay tlehng. Promoter HMBRP2 s
t €hngbhvmit dliaddid47lbp Lfu 5 6 ° cith dobg®igen chth GUSva
chuyw vaocaythuc | § c | Brgc a e tr€Wphan titch h&t  ng ¢ a
promoter. Phan tich mo tronguycthu c 1a chuyd genvarlongga c @&y tl€hng
cho ty genGUSch y/u bW hi n trong r. BiW hi n ¢ a promoteiGmPRP2 ‘&
kivh tral®a g p h €hn gtimp RGRpt 1.y tieds, la va hoa. Mc biwi hi n cao
nhElla" r, mc , BW hin® lavahoahgd h h ndy, K/MVqUu nghién cu ch ra
raag promotetGmPRP2 * pr oHmiu b e, r  tLMyY%cbiWhi n ¢ a gen quan
t © nMefilthi ns ¢ Qkhang car hokb ki n £ n gng &l mFm b nh [66].

C8§&c pr dohou end la fn thil WKI} h p cac gen khang cén tring vao
cay fr ng bRag cach bih nb g Wkikh Boat cac loai gay bh K t rbb Gegg L
v’ c¢s (t% ddhgthanhcéng prorhoe ko hill r Asy. KJJ qul cho thsy m t
s contig phien ma&’ko hiur ¢ - | i ° M khfjf o & n gniy chu cac stress va
phin_ ng v ikich thich ¢a auxin L01].

Ntm 2017, Mo h/hkiim vpromx ts eHolhkal r tSHNR2 Bag céach
s dngmts yuf t § cngdis (cis-acting element)’rp nhi v i promoter ngh
(86 bp) t promoter PortUbi882Thay promoter CaM\B5S 15ag promoter SynREW
I’ @ khivd s biWi hi n ¢ a GUS. K} qu nghién c u ch ra raag promoter SynR2 iV
hi n hottinhgenGUSc a 0 h @ 8o ymgrdmoterCa MV 3" Bgxth i sdu khi
phan tich v tng h p K} qu reattime PCR, promoter SynRé¢ho thsy biw hi n Hi
hi u’ r cao dy 2,1 Fn soyi promoter CaMV 35$175.
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Nheywhus dnghthhng pr omo tHhu khdemapuyc thw
cOthM. ‘& bW hinquamc’ thi WA i s i nry, phat t@ hab* md khong
mong mun, do Wgay ra&nhngthdn qu” khdng mong mun “ilv, i s sinh
t r n@ va phat thii ¢ a cay.

1.34. T hamadiiruyQrca gen L2 chpvdh th ngbiviehi n

S thay L i tr3nh 1t m« h-a c¢c_,a gen n
| " m, t trong nh_ng chiJ/Jn | € ¢ quan tr’  ng
h®8BJ.B3bng c8§cphh€hnd "ty cPerl ak v’ c¢cs (199
cong gencrylA( b ) ¢ . a Bacillus tkuningi¥nsigsrongcaybhu” ¢ | 8 v~ ¢
chua. KJt qul dnylA(d) HitWw Hiblpn 1Pdn | Fn so
gencrylA( b) khlng LT214. md radingt muy Qrs "’ tr€ ng

to"n b, tr3nh t c.a gen chuyWn, C - t hWw
h€ ng L€ ¢ s d,.ng LW loUi b, tcbaegemodoh
Tuy nhi °n, trong khi thay L i m« di tru
c8c codon ph” DbiJn LW khtng [nh h€ ng L.
t 1 bagemAUnsong s | Hp | 9i c¢c, a c8c tgré&yn hs
bblt " n L i v, i[11du8 tr3nh phi°n m«

Ngo“ i ra, LW th%c LXy s, d ch m« c, a
xXung gqguahhktu" i Lfu d ch m« cfn L€ ¢ tha
kh i Lfu (consensus initiation sequence)

xung quanh m« kh' i AUGGC ALGLC dAUGEEIOK |
c8§c tr3nh tbintyso-vsi KWUEymwY vdt (CACC

1.4. NG D, NG K THUxT CHUYgN GEN NHAM T NG  NGhKHY
NF NG KHCNNM, GAYLYC
1.4.1. H th" ng tai sinh vaquy trinh chuyWi gen’ cay IX&c
1.4.1.1.Cacyéulcu d n Xlvai hMthXng tai sinh cay
Cac md t]bao, mb dung cho qua trinh ciygen gn pHicokhint ng t 81 s
in vitro nhanh. Cac mo/}bao nay co khin £ n g nhthigen mi. Quy trinh téisinh
cay pHi co hi u gqu cao, khong heb it ph thu ¢ vao kW gen. Cay tai sinh co 1
sng cao ( khiHtEsgpFnrsai/pndgthdyy v kHn £ n_gi thhc a &V L
c6 thA8 d, ng 1am ngtin nguyén liu b Bumiditi/p t ¢ ti/h hanh cac thi g m
‘cacthlh ti/p t h e ody, cONtWMBEY hoanthinh thng t §i Qskimh |~
tién quy} WH c hi n thanh cong qua trinh/ii nh gen th ¢ vd.
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L4c | c©y | bly dfu v~ ,Pp« ontheiQu onhgbiti °In€
nhim x©y td hng tMh"  ng t §i sinh ¢c©y ho"n 1t
khac nhay102, [266. Nhi Qu Kk h - khtn trong chuyWwn L
c8§c yJju s¢inmhk®mt §tih i gian t&§i sinh d’i
m: sGo v° c¢ch u [nh h€ ng c_ d47ki W& igemg, t
€u h' th  ng t&§i diengwyl ]t nk tnht rfonnhgc hn&d _ nngg
qgus8 tr3nh chuyWn gen.

Ngl' n mdvd bfaun ‘lci® d ng cho cac nghién o tai sinh cay &

L' athg n IpHdi htu tinh, 14 non, 14 ffm, pFn tr ¢ a la nfm, Uitlan... Cac
miuvd n’gs deMgtronghthng t 8i sinh thiitgngntg& a h.
i ° mg@h c vd khac: tai sinh trc t/p hdbd g u a Ygnid a3 va taicsinh théng
qua h3nh th” nh phiingthishdma tr°n c8c mii tr

Tai sinhchitr ct/p t h e o ngctlo nhEiE @ vd 12 14 nfm, mnh 14,
mcb(n t) & mfm (cotyledon node) la mitrongnhng ph<€hng upgllE|® c -
sdnggn LOy trong Wgedn mg$ todth e vd thuls cdy h Ldu
nhael Lt @9F e I£[107.Gi a Fhdimongtbchil™ g iY duanlirag
trong quéa trinh phat Wit chitr ct/pt mablanfm. ML hgdimrngtbchi’

I a” céc loaithc vd  ‘“tnh€dngcaccitl QUi h, a ‘g thuyc nhéom €
auxin v’ cytokinin nh+€e | AA,nhoinBcAthichBiAlP . . .
trneg cyt oks dingph bih WEIm ng tb chi © nhiQ loai th ¢ vd
khac nhay29]. Akasaka v~ celithdh©odrd) miithda gitn@ ¥t s i n |
Chico tr hgcodbmsumgcdccle k2 ¢ h t ‘hn2gc hn hs@ nBf2opt, r & |
Shar ma v~ c ssinfclith@uth)ang tic &/p t Budi &y 1a mFm ng€
thanh ca cac dging Ikt khac nhauvit 't 81 s i n H24%h Anuradha@wibcs
(200 6hpinhedrgtrongve t §i  Sitrreb/p t @ac nethéd mFm ¢ a gi ng
1% JI-24 v it | tai sinh la 829434]. Qua trinh tai sinh theo cdhéng th nhHi's
dngngunmd b fundiduaquatrinhmé@® h - a’ c Qi LJBrong nhiu
nghiencu t fi° nhg@ay Fc[17], [22). Cac MU vd  ~E €d, ng co thMa phoi
trc, | §thnhéam. Saulkmiduasy ‘lce ! T v~ LeangtbmdoGnt i t
thichAip, ° mgha€ha ciiKTST thu ¢ nhém auxin (2,4) v, i th i gian nuéi &
nhitl “nit €t kh i mé <. Phéitrclamavd "€ €d ng b mé © ph bi/h
h h if. Tay nhién, qua trinh tai sirt@y tr cti/pt kh'imd S congling ct phoi
hutinhchot!l L a ™ icHithgd . “THditekhimé s chph§t scamth L€
chi,chmts itttbhaichi . Qnin"y khtng c¢c- T nmMhdema ct
do dn pHico t | tai sinh chi caonhan t L rugu hinh thanh cay mang gen
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chuyt mong min. Vivdy , ¢ g th lh&gii quy/} vbh Qbay la t kh' i mo
s c6 thvehuyd | ° n ° mg % phdi soda. Khi phdi soma hinh thanh trén méi
t T n@thich hp €L & taisinhtbcayhoancmh. Cag E€®€i sinh n°
t £ ngqgdittb L&t mhphéitr c ht ISE[18).

NhiQ nghién cu L « W, htrong gud trinh phasinh phdéi soma, mbi
t Tm@cocili24D v in n g, chocho & qu ttb phdisoma tt nht trén cay ¥
[17. Bén ¢h h L Q@ nghighdu L ehthiyhvicti  €o g, nv thi gian
ti/p xdc v i auxin (2,4D) la i quan frng cho s hinh thanh va phat Wi ¢ a phoi
soma[249. Vi ckfhpcacciti k2 ch t hegc hn hs@ nBlAR rve K1 |
NAAvV. in'ng, kih 8§ c n h aWk/gd tai'siemittl phdi soma co hinhlg
bHl “tnh.Sghiéncuca B digtvacsT208) , tr °mgphehi tr €
phat tr\d phoi thichhp,t ' t 81 si n h cti®@ao (82%)17]. L@« @ - nh
cong trinh chuwd gen trén cayt ‘lc€bng b trén th]gi i. Ng0 nméuvd bfan L
'€cs$ d ngph bi/h trig¥&la nfm[49], mbla nfm [34], [47], phdi tr ¢, md
s® phoi[39). Ngoai ra, 14 chét nof264 hotbtr c calamfm[218 ci ngc s €
d, ng 1am ngun mX{ vd WthuyWi gen. T cac mé vd nay, c6ts dng ph€hng
phap chuyd gen trc ti/p  n kb&gerbhéb chuywi gian tip quaAgrobacterium
nh3n ttb ra cay Y& chuywi gen mang céac tinhdrg mong mun.

1.4.2. Tinh hinh nghién cu chuyw gen chitinase vaaay I4% nh3m nang cao ki’
ntng kBmng n

Chi t i natsgh pit€H nhiQu ngli n sinh \ khac nhau trong tnhién
nhe€cudh, ngidvavisinhet. Tr ong L - & ‘Wiemsld ngim cung
chb chitinase i@y h h ni _sipwd va th c vd [7].

1.4.2.1. Nlwng nghién ®u lién quane trén thAgiai

Hi n n a.yng nghié® cu chuywd gen ma hoa chitinase & th ¢ vd hotb vi
sinh vd vao cay trn gWcli thin khfn £t ng  kbn® ntgl «n® ¢ nghién cu
[187], [239, [258. CAcgen ma hoa chitinase colkh t ng kHn®npg He L€
chiy" nhiQuloaicaytrng kh§c n kcayd vih @n g rfay, mi cin
comt v " rgh p ch®WM gen chitinase @lta hdbthi clavaocaylle nh€ ger
chitinase 26 kDar¢g3) * lda khang & A. flavus[239, khang bn h “mll& do
Cercospora arachidicold124 hotb Cercosporadium personatufi30] gay ra.Gen
chitinase ca thu c 1a khang bn h” ml1a[22§, gen chitinase_a lda kiédng bnh th i
htth do r S. minor[49], gen chitinaseChill) ¢ a lta khang Bin Phaeoisariopsis
personatg47] va gen chitinaseRchif) ¢ a lia khang B A. flavus[213).
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1.4.2.2. Nlwng nghién ®u lién quane ViM Nam

Nh ngnghiéncu t r om gt me@bMhhEn gen chitinase ngblai* cay
t‘rng clng c _ hadtHEeBdd V'h o gefcllitdadOphand « ¢ h
t gi n g diltdve Saxa Rhaseolus vulgarigv. Saxa) vao ging ca chua P374.(
esculentunty. P375). Kquimid ngld° ph ©n t 2Wkh cth@Ri nldi n
G a gen chuwi trong 2 cay tai sinh ¢J[9]. LETh ThuHIQw ( 201 4Wthénk c hu
cobng gen ma hoéa chitina3eChilphan 6t b gen cay ca cadlheobromacacag
v o d, ng calED8. & quhtehun gl dBy chuwi gen thj]h Tola
TD8/pCB/TcChil/2 va TD8/pCB/TcChil/ps]. Tuy nhién, hiu qu” chuyw gen ch
L& L §nhm cg.il8 Southern. C4c phan tichildihi n gen” m ¢ , phan't
(phitn mava'e h m«) ¢ I Gudki nrinhvi@o ¢ h ©a c th €hi n. Vi vdy,
h €ng nghién cu chuyM gen chitinase,@ Trichodermavao cay ft WL £t ng t 2 n
khang i 1a m t gili phap hiu qu, than thinvi mY¥ingva hi® Lahag L€
quan tdm ng d ng trén nhQu " il * mg@4ay irng khac.
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CHh yw NGNGUYENLI'U Vé& PHhuNG PHCP UNGHI

2.1.NGUYEN LI" UNGHIEN C, U
2.1.1. Nguyén liu th, c vat

Ging It (A.hypogaed . ) L 14 ( 'H¥moat Cangtyd phfn®i ng
cay tr ngVd nuéi Th a Thien HUJ n ©y ‘Ing Ikt gdthi gi an ngtiumgh t r
binh 120-135 ngay’ v, xuan, 110115 ngay trong vt h u ,kH in ghg@00 qff
4 160165 g, khi °~ hg@00 Kt 4 B660 g n tHitg 4065tTha ch ng chu
hth, khang bnh trén 14 va nh héo xanh vi khh kha cad19].

Cay Nicotiana benthamiangHinh 2.2)do Phong thi nghim Sinh hc phan 't
th c vd (nY h ¢ Qu ¢ Gia Jeonbuk, Han Qu) cung ¢&p. Cay N. benthamianda
m t lod caythan tfoc - FoLWihi s i nryg nhamh:@ tr' ng, phat tvd mthh. La
¢ a cayN. benthamian&d hinh u d c va nhn™ Lfu, 1a Him ng va c6 tihd dang
thchin c¢c8&c ph€hWgenhén§ gua lé. WVidyycayN. benthamiand ‘&
s d. ng r ng rdi trong cac nghién a sinh hc phant va céng nghsinh h ¢ [87).

Hinh 2.2.CayN. benthamiana
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2.1.2. Cac vector, chng vi khuXn va vi nbin

- Vector bW hi n th ¢ vd pMYV719 mang promoter dp35S (dai Kimgy 11 kb)
(Hinh 23) va vector pMYV508 cha genp19ma hdéam t protein ¢ chjgen im Hg
G a virus coi cc’ ca chua (TBSVJHinh 24) ' ‘& cung &b b i GS. Yang MoonSik
( B h c Qu c gia &onbuk, Han Q).

Gly-Pro-Gly-Pro

pMYV719 vector (~10 kb)

Nos-P  NPTIl = Nos-T

Hinh 2.3. Vector pMYV719. LB: bién trai, RB: bién ph S1D: vung epitope, CTB:Wi# L hn

v B¢ a  df t[, dp35S: promoter CaMV 35S kép, Nbsterminator ca nopaline synthase,

NosP: promoter ca nopaline synthase, Kozak: trinhlién_ ng, SEKDEL: trinh t SerGlu-
Lys-Asp-Glu-L e u [ ach tig@ninh 1a mt tin hiu 6 JL | €t nhillihai protein

t r o nig i ¢h NPTII: gen neomycin phosphotransferase I, L: trinksty-Pro-Gly-Pro.

Trinh t CTB-L-S1D bao ‘gm trinh t Kozak va SEKDEL 8 b oY b kh i vector
PMYV719 b i Xbal vaSad . C&8§c gen m« h-a celie ¢chénavdoe 42
vector H v’ tri nay.

pMYV508 vector (~10 kb)

RB; CaMV { Hyg® LB ; pVS1 StaA g pVS1 repA ; pVS1 oriV ; Bom

pDu35S; p19

Hinh 2.4. Vector pMYV508. RB va LB: bién phi va bién trai ca vang FDNA, CaMV:
virus km s Yp ' ben mailydg hygromycin phosphotranaéer khang hygromycin,
pDu35S: promoter CaMV 358ép, p19 gen_ ¢ chprotein p19_t virus gay bnh Iun ca
chua, pVS1 StaAprotein' n ‘nht plasmid pVS1 §n thil} cho s phan ly' n "nb plasmid
° Agrobacterium pVS1 repA: protein sao chép plasmid pVS1 cho phép sao chép plasmid
v. i s b[n sao tiy trong Agrobacterium pVS1 oriV: ving sao chép tplasmid pVS1 cho
phép sao chép plasmidivs bln sao tkp trongAgrobacterium Bom: viing dch chuy t
pBR322, Or. viing kh i fulsao chép, Kdh gen khang kanamycin.

-Pr o moHb &I 1 1Asy (pAsy) dai 562 bp101] (Ph | c 1)ch a v tri
Hindlll © Lfu 5 &Xbav' "Lfu B& fnghp v °c th@ng trong vector
pUC19 bi Cong tyTNHH MTV Hoba snh Phi S4Cfn T h 'H NamV i
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- Vector bW hi nE.colip QE3 0 ( Qi)dHinB 25). n

T - =

EECEc00=_2

000 0OEETH =

lmwwzwan_Il
|

|
PT5 -lac O-lac O-RBS 6xHis gl '\ @i Stop Codons
|

Ampicify,

PQE30

N\

Hinh 2.5. Vector pQE30.PT5: promoter T5, lac Qoperator Lac, 6xHis: trinh tma héa

Col EY

6xHis, MCS (multiple cloning site): cac wri ttb dong, Col E1: ving sao chép

- Cac gen ma hoéa chitinase 42 kDa c6 mang trinpeptide tin hiu ¢ a gen
amylase 3D lda [136 (Ph | c 2), bao ‘gm Chi42 (NCBI: HM191683.1) 1a gen

hoang &l t ch ng T. asperellunSH16 [L58], syncodChi42L (NCBI: MT083802.1)
va syncodChi42 (NCBI: MT083803.1) la 2 gencé ngng ¢t genChid2l « ~ & €
ti ©u ., ba-Sal ncho biM hi n th ¢ va (dai khdng 1,3 kb baogn d L &h
peptide tin hiu ) ° d’f®g h p va tb dong trong vector pUC19 bCéng tyTNHH
MTV Héa snh Phi S4Cfn T h ‘H Namy |

- Cac chng vi khu E. coli M15, E. coli TOP10 vaA. tumefaciend BA4404 do
Vi’ nnghién cu Hot chHisinhhc , © @ g ¥m c Khoahc , Y hnc HW]cung d.

-Ch_ ng Saeklitom rolfsido B, m*n B[o v th, c
Ning LO©m, n4i h ¢ HuJ] cung cblp.
2. 2. PHhuNG PHCR NGHI aN C

S h” thi nghi mt ng quat’ ‘& trinh by~ hinh2.6.
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Téi wru hoa gen chitinase Hoan thién hé thong tai sinh in vitro

42 kDa cho cay lac
Tao dong gen trong Tao dong gen trong vector biéu L4 mam chira phoy, la r‘nﬁm khtr
vector pQE30 hién thyc vat pMY V719 phoi va mat 1a mam
) V \l’/\/
Biéu hién trong E. coli Vector pNHL19 (355) Vector pNHL20 (Asy)
Tam hop Tam hop
\% ) ‘ \%
Tinh sach chitinase Chuyén gen bang phuong Chuyén gen thong /
42 kDa phap tham nhép qua Agrobacterium
\L \%
Hoat tinh va dic San xuat khang thé Biéu hién tam thoi trong Biéu hién thuong
diém enzyme da dong trong chudt la N. bentamiana truc trong cay lac
SDS-PAGE SDS-PAGE Pic diém sinh ly va héa sinh cia cay
\l, \l/ lac chuyén gen sinh trudng in vivo
Western blot Western blot

Hoat tinh chitinase

Hoat tinh khang nim

Hinh 2.6.S h" tiii nghi m{ ng quét
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2.2.1. Hoan thin h th" ng tai sinhin vitro gi’ ng 1% L14
2.21.1. Klmtrunghthkc

Ch n nh ng H& I% to, m¥y, v sang, khdng say sat Van g Qi.LR a Ht bag
n& xaphongloang Fh,milfn 15 ph Y@ HdnsQ@lEn Ld-é&ngn &
chly. H& I%ct rece t i°thh tlren g baght n B0% /v) trong 1 phat fip
theo Bag m t trong cac dung dh kh tring HgC} (0,1-0,2%,w/v), NaOCl (6665%,
v/V) harb AgNG; 0,1% (w/v) t 5-15 phdt, clicling ra o g . ec& vo trang 45
IFn. H& I sau khikht r %tng B€OmM tctbwd tringn 2@ gi trong fi
t r c&hi cho ify mFm in vitro.

Hiuqukh trvhg "¢ €L 8§ nh ggua§l mX ahpm, t | mX ch} va
t | mX S ng khdng nhim sau 4 tfin theo ddi. Mi cong th ¢ quan séat 30 K.

2212 Nynmminvitrohhtb c

H% 1% sau khi X 1y v, i dung dch ki trang thich hp "Ll &y mFm trén moi
t Ty MS[nEIRY ®Ph | c 3) cosucrose3% vaagar0,8% theo 3 cach khac
n h a Whguy&n Kt cov | a LWhguyén it n h @mgyv lJaplod b v | ava
t § c h 4 LWEY phifin 14 nfm c6 cha phdi. Hiugy nfy mMfmcaht "E<€Ll §nh
gia sau 4 tfn nubi. M i cbng th ¢ quan sat 100 X , L8nh gifB,yngag "  y n
lén cay,t I' 1én cay sau 10 ngay.

2.2.1.3. Tai sinh cki tp cac i phon khac nhau wa cayd c in vitro

CR'i "nli (1 cm), tr trén la nfm (1 cm), tr d @14 mfm (1 cm) va nabla mfm
(lcm)g acayinvitrolL ‘&€ dy | ° n ° myMS cd suces8%, agar0,8%, b
sung thém BAR 1-10 mg/L va NAAt 0,20, 5 W /hit mLfch t nigh t 8i s
ch’i. Cac chiinvitros au Tcchupe s an g’ nqM$ chh susBose3%,
agar0,8%,b sungthémBAP 1-5 mgWhhan Ehi. Cac 14 fm ch a phéi va la
mfmkh phti Ccédmadylir&t/p tr °nnom! nWshred [t nigh
nhan chi. Cac chi in vitro (kho[ng 3 cm) tach.tc. m chii & @i &} trén moi
t T n@ MS cha sucrose3%, agar0,8%, b sungthém NAA hotb IBA t 0,1-0,5
mg/ W ht m [oht ndgh.t
222Ti <€©u h- agenChi®2nh t

Trinh t peptide tin hiug a genChi42l ‘& x 8ftbfagic h*€hng tr 3 nh
Si gnwoirny tlrekhiti <©ugerhbagc h€hng t r. FhodhtodrCtO OL
€eu bmdi gl a _ kMntacodorg(codon context), khong & ng codon riéng®
'Wam mHl" n “nb dab tric th e mRNA® LFutdh ¢ ¥2n gthBhs ki hdih
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G a cac trinh,t nhdh b} cho enzymedshth ch] Haitrinht c6bh bati €©u h - a
I « "dcBnngd nhi Hién syncddChi42l vasyncodChid2. Cac V tri

nhch bi choXbd vaBamHI "EE®sung fw " ®&alv "vfuo 3Mcacgen

Chi42, syncodChi42l va syncodChi42. Céac gen nay ‘& f ng h p va tb dong

trong vector pUC194 v’ tri Xba va Sad b i Céng ty TNHH MTV Hda sinh Phu Sa

(CFn T h'HNam/ i

2.23. $nxudbkhangthW. a d, ng kh8ng chitinase 42 kI
2.2.3.1. To dong cac gen chitinase 42 kDa trong vector pQE30

Céac gen chitinasd2 kDal ‘& tachdongkh i vector pUC19 Bag BarHI va
Sad (ThermoFisherScientific, M ). Vector bW hinE. colip QE3 0 ( Qic)agen,
clngci@®ngbi 2 enzy me€acsndhn gbhthchljsau Tc L€
tinh sth bag GeneJET Gel Extraction Kit (Thernféisher Scientific, M) theo
h €hg & ¢ a nha Bn xudl PHn_ ng gda gi a cac gen chitinasé2 kDava vector
pQE30vong h L ‘& th c hi nnh T4 DNA ligase (Promega, N) va, ° 16°C qua
L°m s afjnnfvaoEbgoliMiI5blag ph€hng phBR3. S himck n
din ca cac vector tadi 't h p pQE30Chi42, pQE30syncodChi42l va
pQE306yncodChid2 trong E. coli I ‘& kiwh tra Bag pHn ng ab hth chv, i
BanHl va Sad.
2.2.3.2. Phéan tich & hihh va tinh 8 ch chitinase 42 kDa

Céc f]baoE. colimang cac vectortdith pnudidyy t r ongnghB(Ph t r €
lc4) 3”°C qua  iftmld 180 v, 6  ngddm ¥dvibDxmM €
IPTG trong 4 gi U'WbiW hi n chitinase 42 kDa (F&HI42). M ¢ , bW hin¢a
e nzy mekih®@s h bR g nldiSDSPAGE 12%.

Do 3 gen chitinase 42 kD&i42, syncodChi42l va syncaChi422) ma héa
cung 1 I8 enzyme nén nghién @ nay ch ch n dong f] bao E. coli manggen
syncodChi42l 'Ws[n xuli vatinh sch TaC H 1 4 2 . | c@iBhedt b €t rQoknmg L i
bi/h t 2WtiBm efzymevao chut ) ° clthec hin v, i QlAexpressionist Kit
(Qiagenn_ c ) t hng o ha@ha n xudl Tomik nh€ s aiwjbaoKi nh |
coli ch a vector pQE3@yncodChid2l I ‘& gi = -80°C, sau L- rf« L?tn
t r o nngured (pH 8 (100 mM NaHPQ:, 10 mM TrisHCI, 8 M urea val0 mM
imidazole) Rag cach khby lién { ¢° nhit  jihong trong 1 gi. Dch ly gili (Ta-
CHI 42 ‘tchy'thm 14.680 vong/phlit 4°C trong 10 phGtThWh i thu Ai L ‘&
tinh sth bRag ¢t poly-prep (BioRad, 7311550) M Ni-NTA agarose Qiagen,
30210).Ctsau [cralb¥®y 20 mM imidazole va & gii v.i 250 mM
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i mi dazol murdarDemapni} énzyme TeECHI 4 2 “tc hirh $dh‘el Qu
kinkhéngbln t 2 nh WY $iénmhigt ¢ 2 mbh Vilvi“e nlz y me,)n ht€@Shn ¢
t TM@hpbi/n t 2nh nh<€enan kirhsthg a TaCHI4RIE & kivh tra
b3 g ' nldi SDSPAGE 12%. Enzym@a-CHI42tinh st h * dtk8m tich a g" mL
phosphatdpH 7.4, I i tr n v i 30% glycerol va bo qun‘ -20°C  t arkl@s d, ng
cho céc thi nghim ti/p theo.

nin di SDSPAGE 12% (Ph lL.c 5jc thcehin nh€ s§ab: Ch
separating gel 12% (4 mLdungcdh  acr y | ami d em seagdting g2, 46 mL
3,3 mdcHMe uL APS 10% va 6 uL TEMED) va stacking gel 5% (0,83 mL
dung dch acrylamide 30%,,06 8 ‘miL slt acki ng ge¢aids@puL 2, 3
APS 10% va 6 uL TEMED). 50 pg protein hoa tamg $ L ‘& bi/jh tinh® 95°C
trong 10 phat. Mu s a u’ cbhp vad gfhg vacly " Hdi® 60 V trong 30 phit
'ivi stacking gel v7iviBOs&panratnign g ddgellp.h ¥s$
I’ ‘& nhum v, i Coomassie Brilliant Blugrong 15 phat va ra 3 Fn v i dung dch
r agel (Phl c5).
2.2.3.3. $n xur t khang tho

Khang tWL a d, ng -RHIS4H 3c JRr@ud theoph€hng . h§p
Cooper va Patterson (2009)ivm tvai diti/h[76]. Kh 8 ng nguy-CHI42) 2 c h
tinh sth L ‘& tiém vaod @ dachu t thufn ch ng Balb/c (Charles River Laboratory)
cungyi t'8 d&€e undhodnchshclo@rib tr c h2 nh ‘wkhéorngg d€
hoan chn hWtlt n"gng,o @ I tr n1:4 vA). Quatrinm hl h-a kh®%ng n
I ‘& bag cach trn  t ‘S v d KBang nguyén Bag " ng tiém kép. Mi con chut
I ‘& tiém khdng 50eg khang nguyén tinhtsh. Vic t i ° m ntgt ' ntgcc €
hinsau4tin KWWt Ifn  t i °cnKhdng 8t h u c iR¥g cachbf mau h ¢ mab
nh ng con chut sau tiém 6 ngay i tr n v i glycerol 50% vaNaNs; 0,2%, hn h p
L& bfoqun’ 4°C. T PRorihu vd hiu qu ¢ a khang th\> ‘& kiwh tra Rag
West ern bl oikhang tW cnpha lddng 1:2000.

Phan tichWe st er ®ecthlcbitn |h h €Ti/]s a b " ‘mhli SDSPAGE
12% trén 2 gel dmn hb€ L & mé2.2t3.2.Sau krhdi, mti g ed L€
nhu m v, i Coomassie Brilliant Bluegel con I ° & @ingLWthXn tich (blotting)
protein IénmangHybondC extra nitrocellulos¢Amersham Biosciences, Amersham)
mini-transblot (BioRab, M). T/p t h e o, c bidcking oy &% skim milk pha
t r o myTBET (SigmaAldrich) trong 1 gi © 37°C ¢ b nhGLWh g t [m cAc lién
ki khPohig . L Sa amaingBa grmTBST 3fn, milfn 15 phat, mang

37



v.ikhangttWl L a d, n g-CH4R g &ahwgt ) T alpkd lodng 1:2000 trong
' m TBST trong 2 gi* 37°Ccé o ntGR amangvi ~ mTBST 3fn, milfn 15
phit, m” ng t m ©BSHchk khang t2 |1 khang th\thu t ¢ ng h p alkaline
phosphatase (AbD Serotec, BRad, M) L' ‘& pha lo&ngdl:5000 trong 2 gi* 37°C
cOlbonfGR amangBa g mITBST3fn.Canlfag m~ n g mtTMN @@ L
mM Tris pH 9,5, 5 mM MgGlva 100 mM NaCl) trong 10 phat. PhaMfimau Bag
¢ h HIBGIP/NBT (SigmaAldrich, Cat No B6404) 8 phuttrong ti* 37°C.
2. 2. 4 'nhX@tc tl2 rHh Vini a Ta-CHI42
2.2.4.1. Hot tinh cva TaCHI42

Holtinhthy ph©n “chil®inh WR@Sacscho TCHI42 vao cac
|l Lcsh tr Patrickapa agar 1,5% v~  collcoi4@l ch
trong 8gi LIMKhwE h t § n e n z 'y 26°€ trong 6agu LW, y phan chitin. S
xuHhingavongphan i c hi ¢ i x §iEb®Y cach nhum L ¢dh vi h
Lugol 0,1% (Himedia) 0] . Colloi‘cdahvBhhebnpli€hag ph
Murthy va Bleakley (2012)180 . K2 cvdongpHaraji € téh theo cong thc
D-d,viDI " ° nijl@nhvong phan @i, dl ~ " nglkénh] L, c.

Hot  ¢hiti ncasl®aglb@ h€hng p'h sp& spogadPOgnm p h
theo Tsujibo va cs (1998) ¥ ¢ Hifl 1a pNR-b-GIcNAc (SigmaAldrich, M:) [272.
PHN n g ~ ¢tc hi n bRag cach thém 70 pL (58g) TaCHI42 tinh $th vao 140
eL dung dchpNP-b-GI ¢ NAc 2, 5 mM nhacaatet5GmM (pH7pvaiy L
hp ‘lcee 50C trong 10 (i ¥y. ¢d&sgbagicach thémhvao
hnhpl4mLNaeCO:02M.- Mt L'Hoh vEa chi t'icrirdls en g h& a
| “@g enzyme fn thilf Wil phong 1emol p-nitrophenol t ¢ h HiENIP-b-GIcNAC
trong 1 mL trong thi gian 1 phatp-nitrophenol (Sigm&Aldrich, M:) ‘& € d, ng
'Wkay d n g * ig€hi§” L, hip th quang 420 nm. Haé  iiéng ¢ a chitinase 1a
s L h nengyme trén m mL chia cho'nn g, ptotein tinh Bag mg/mL.
2. 2. 4c. @dhivanmmaCHI42

Nhit  VapHti <€u & hng ¢ demzyme T&L HI 4 2c kiifosséat trong
kholng 2570°C va 410. Cac dung’'d h' mL T'c& d n gWxL§ cnhiHti €u |~
20 mhhcittate (pH46 ) , 2 Om pinddphdite (pH-8) v~  2nDglycinel L
NaOH (pH 91 0) .. "nnhitva pH ca TaCHI 4 2c LIE§ nag gdcts b
enzyme trong 30 phlt25-70°C (pH 7)va pH 410(45°C)m~ k h® ngH dung c h
dch enzyme n’g@mEhshdul°Clin hl #y€aion kimIdivamt
s thucth lIenhdttinhgcaTaCHI 4 2c Lx&fcbad cach enzyme nhit | L
va pH thich hp trong 30 phdt vi 5 mM ion kim lod (Na*, F&*, Mg?*, C&*, C&*,
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Cat, Zr?*, Mn?* hotb Fé*) horb v i cacthucth nh€ SDS 1%, EDTA 1
M, DMSO 5% haéb Triton X-100 1%. Hét tinh ¢ a chitinase sau khil ‘& x '@t L
nh€ [mirttn ‘nhi€ngapHti <©u.dchunegnzy me ' clsun st
d ng lam m4 trdag (blank). H&t € €h nig%) &k a TaCHI42 lat s gi a hdt
I, ¢ a enzyme sau khi xly ( cac pH va nhit . khac nhau hieb v i cac ion kim
loY va thu c th khac nhau) vihot & ‘L5°CvapH7C@kinfi )€u
2.2.5.T% dong gen chitinase va promoter Asy trong vector i hi nth ¢ v
225. 1. Tuo d,ng gen chitinase trong vect
Céc gen chitinasé2 kDal ‘& tach dong t vector pUC1%ai f h p bRag Xba
va Sad. Vector pMYV719 mang prontoer 35S (dp35SoUb(thhhnh 2
t CTB-L-SDI-SEKDEL @lgn® benzy mvhayrtRag m titrong 3 gert
chitinase42 kDa Cac $n ph¥n ob hth ch] L ‘& tinh $th bRag GeneJET PCR
Purification Kit (Thermo Fisher Scientific, M _tc khi2h ¢ hi n pin_ ng g bag
T4 DNA ligase(Promega, M)t h e ong B¥€; a nha §n xudl Cac hn h p pHn
nggh ‘LeBUh nd vao 1]bacE. coliTOP10lka g ph<€hng ph[83. s hoc
Cac vector tdi 't hp pMYV719Chi42 (L& LH tén la pNHL19.1),
pMYV719/syncodChi42l (pNHL19.2) va pMYV719%yncodChi42 (pNHL19.3)
hi n di ntrongE. colil’ ‘& kiwh tra Ragphln_ ngcabhth chjv. i Xbad va Sad.
2.25.2. P o dong gen chitinase va promoter Asy trong veqMYV719
Pr omotblur Asy ( p Acséaeh dorg Brector puC19 Bag Hindlll
vaXxXbad Whay cho promoter 35S (dp35S)yector pMYV719 (Hinh 22k T ngc L €
lodbh bi 2 enzynénC8@€hngge nt ¢ dtach donga weetor fUE19
taif h p blag Xba va Sad. Vector tai't h p pMYV719/pAsyl. ‘& lod b, trinh t
CTB-L-SDI-SEKDEL (khdng 1 k b3ng 2cehzgmm - bi Wih&y fiag L1
trong 3 gen chitinaseCac §n ph¥n cbhth ch]l ‘& tinh $th bRag GeneJET PCR
Purification Kit (Thermo Fisher Scientific, M .tc khith ¢ hi n pin_ ng g nh
T4 DNA ligase.Cac hn h ppin_ng g ‘Lc6h nt vao 1]baoE. coli TOP10
bdag ph€ehng phPpJ. Ga vectdr tainth p pMYV719pAsy/Chid2
(L& HLtén 1& pNHL20.1), pMYV719pAsy/syncodChi42l (pNHL20.2) va
PMYV719/pAsy/syncodChi42 (pNHL20.3) hin din trongE. coli TOP1Gc L €
kiwh tra Rag pHn. ng abhth ch]

2.2.6. Tamhp

Céacvector bW hi n th ¢ vd mang cac gen chitinagtac nhau’ ‘& birh n
vao A. tumefaciend BA4404 ba g p h€hn g ° p (rifapentdl matinghtheo
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Van Haute va cs (1983279. Ba ch ng vi khi A. tumefaciend BA4404, E. coli
TOP10 mang helper plasmid pRK2013 va &accoli TOP10 riéng & mang vector
pPNHL19.1, pNHL19.2, pNHL19.3, pRN&Hiu&o0. 1,
trong 5 ‘mgYER}ng (1% tryptonel% dch chil nih men 0,5% NacCl)
c6 B sung hang sinh thich’tp v i th i gian, nhit | VA fc  long ldb tay thuc
vao t ng ch ng vi khu{n.

Sinh khi ba chng vi khr  °Lc@unhdch bRag cach ly tam 6.000 vong/phut
trong 1 phat, tAihufhn ph¥% t r ong nglYEPnn gmit khi@ m @Lv i
nhau. Hn h p sinh khi s a u ¢ [ dg nudi&sy , Wedc vi khu ti/h hanh tp
hp, tr°mg¥YEPh 28°CIrongti2ngay. CackhiIe tr °Jphtoa t
Letadihuyh ph¥% tr on gng&ERnBY 100l dch huy@ phi vi khoq
* L, pha loang 1¢ tr[i | ° n" npYEP i ad ¥ sung 50 pg/mL kanamycin va
100 pug/mL spectinomycin va nu6i28°C trong ti 2 ngay. Cac kh¥n Itk vi khuxh A.
tumefaciensnang vector MM hinth cvd t r ° nngWER c6 2 I8l ¥hang sinh
Lethuhi WHLGIidYy t tng sinh t#hg nEtdéngkng BOng
c ¥an qu kin. Sinh khi vi khuqy ‘lc€ d YAlitach dhi} DNA plasmid Bag
ph€hng pliki&p[l00y vg'i sWhiraslhi ndkn ¢ acac gen chitinase
42 kDab?ng khuE h4 RCR va phn_ ng avhth ch
2.2.6.1. Khdc huiRCR

Thanh pfn PCR nh+€ sau: DY Am, ipldYal8 pmioldBn§ 0 n g
2.1), dNTP mix 0,2 mM, 10x Dream Taq buffer 2 yuL, Dream Taq DNA polymerase
0,5U,b s u n gc dil ‘@nlthwtich 200 L . Qu ki in PCR:bi/h tinhplasmid95°C/10
phit 30 chu 8. 95°C/30 giay 55°C/45 giay va 72C/1 phat 30 gidy cu i cung
72°C/7 pht.

Blng 2.1.Trinh t nucleotide ca cac mi Holhi u ¢ a cac gen chitinase

K2 chcdnh €

Ténmi Trinht nucl ee3d de
phXn PCR (kb)
Chi42-F GCGCTCTAGAAAAACTAAAAGTAGAAG
Chi42-R GCGCGAGCTCTTAGTTGAGACCGCTT
~1,3

syncodChi42F GCGCICTAGAAAAACTAAAAGTAGAAG
syncodChi42R GCGGQGAGCTCTTAATTCAAACCAGAT

Chu thich 2 gensyncodChi42l va syncodChid22 c6 trinh t nucleotide cac vanggch m’ i
g’ ng nhau, vi @y chingl. ‘& dung chung mt ckb m i syncodChi42F va syncodChi4R. 2
trinht TCTAGA va GAGCTCfn It [&céac Vtri nhch bif ¢ aXba va Sad.
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2.2.6.2. Pthn ong cat i n chA

Thanh pln pHn _ ng cb bag 2 enzymeSad (Thermo Scietific) va Xba
(BioLabs)n h € DBNA plasmid 100ng, 10x Tango buffer quL, Sad 1 U, Xbd 2 U,
b sungcadi€ v Jhthwich@Oul.H nhppHn ng ~ ¢, € 37°Ctrong
2gi,s au Lcphatiteh Bo g nlditrén gel agarose 0,8%.

2.2.7. ChuyM gen chitinase Bag k: thud thbin nhdp

CayN. benthamiand ‘& s i ‘m@ trongrp®ng nudinhit ., 24 UCng c €
I, &nh sang 3.000 lux v12 gi chiy s § n g/ msgd nyg Wb hi n tm th i
cac gen chitinase 42 kDa3xdpy k thud thhin nhd thong quaAgrobacterium
(agroinfiltration).

Vi khuXn A. tumefaciendi BA4404 mang cac vector pNHL19.1, pNHL19.2 va
pNHL19.3, va vi khdh A. tumefaciens BA4404 mang vecdcmudi pMY
cbyrieng €t r ong 5 ‘mmb YERYLTY cd G €ing 50 pug/mL kanamycin va
100 pg/mL spectinomycin trong 2 ngay28°C trongtiv. it ¢ | lds 200 vong/phut.

Sinh khivi khuq ‘Lcunhch bag ly tam t ¢ . 6000 vong/phat trong 5 phiit.

H, nh psinhkhih nh pga2chngA. tumefaciengm t ch ng mang 1 trong
3vector bid hinthcvdvachng ki a mang vecd ogphag MYWNSE
'% ODsoot 0,81 b g mIMES (10 mM 2[N-morpholino] ethanesulfonic acid, 10
mM MgSQ, pH55).Bsung 200 OM acetogwnt ibfhgéone g
¢ aA. tumefaciensH nh p ‘le€trongfil-2gi . Dchhuyhphuvikhoh sau L -
€L ‘e tiém vao it dleEa 14 cayN. benthamian® tufn tu i b2ag syringe 181 1
mL khoéng c6 kim tiém. Sau 3, 5va 7 ngay xammhi ' €S d 1©g Wphan tich
s biw hi n tm th i ¢ a enzyme T&CHI42. Vi khir A. tumefaciensnang vector
pMYV71@es He€g | icmngam.
2.2.8.Bi/n nt gen chiinase thong quaAgrobacterium

C8c cAitunmefpaciens i ° ng meEt mta mwwgctagc . ca8 cphHLIA
hotb pNHL20L €' nabit r °n m'i tr&€hng XBRamycin 10
rifampicin 100 ug/mL" € 8ongt "2i ngtwsiLwh kh i . Sau L -
ph% c_.a vi khuXn L€ ¢ pha | o«n@t_b 02,99 m? i
tiJJp theo b’ sung 200 Og/ mL acetosyringc

LE§ mfFm kh phti, 18 mfm chla plc vi G
cbly 3 ng"y tr<€ ¢ khi nAgr@oactetiunroin®gn ¢ §rc€ dma
vector bi Wwkhabmhaum- tdh cavaléen chitinase 42
L'i Qu ki n t i 20 ph¥%t, th nh thol[ng | dc
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mii tr€ ng t8i sinh cNSdh (BRyrose Iavaagar m
0,8%, b" sung acetBSsRrimgmalelL 20" iOgVv miL,

hoHc BAP 15Dmg3/ mghLl @L4i v, i | &8 mfm ch_:
NAA 0,1 mg/L (L i vCj ®&dhglg mFahg t 2i5.
L€ ¢ r a 10 ph¥%t trong m!imlLecefolximg WSRoH,
b Agrobacteriumv © nu!i cbly tr°n mti tr€ ng ch |
b sung cefotaxim 100 Og/ f8L, ckéa magmyci rc h:
20003000 lux Vv,i 16 gi° chiJJu s8ng/ ng’ vy t

C&c iovifot 8i sinh tr°n mti tr<€ ng ch n

MSch Dbifsucrose 3% v~ agar 0, 8%, b’ sung
kanamycin 100 Og/mL trong 4 tufn LW nho
ra v~  chuyWn v toosuaast B% waragar 0n8ebh,” M SSBAR 0,45
mg/ L LW k®o -B"tufh " t8&cSah” B nc'm) (Lc& oc keh
sang mti tr<€ ng t Yo rosucresM3%, dgar®,8%kbam SMbn @ |
NAA 0,5 mglL.

2.2.9. Nrdh dbng va phan tich bW hi n ¢ a gen chuy

2.2.9.1. Khdc hviRCR

DNA t ng s’ t _ N. pepkhamidn& o euc a MK @y r c. a
chuy Wnvitgle®” ¢ t 8§ch chiJt bahg EKh®€HAob pHEDP
th., ¢ hi n v,i c¢c8c cHp mi LHc hi u cho L
phfn PCR g°m c- 20 ng DNA t" ng s, 10 pm
Scientific), b sung n€ ¢ cblit L/Jn thw t?2
nh€ sau: biJjn t2nh b, gen ° 95AC/ 15 ph¥t

v 72AC/1 ph%t; ho"n ch" nh s[n phXm PCR

Blng 2.2.Trinh t nucleotide cacacmi Holhi u ¢ hboch thog a cac gen chitinase.

Gen M’ i Tinht nucl ee3®d de £ K2 checdnmh«€
phXn PCR (bp)
F TGGTACTATGCAGCTTGACCT
Chi42 505
R GTACTCCCAGTCGACGTCAA
F TGGTACTATGCAGCTTGACCT
syncodChi42l 689
R CGTAATCCAAGACTTGACCCAG
F TGGTACTATGCAGCTTGACCT
syncodChi422 931
R AGAACCGGAACCAATACCATT
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2.2.9.2. Phan tich SD®AGE va Western blot

NghiQr 0,5 g nxu |4 ¢ a cayN. benthamiandorb mX r ¢ a cac caye chuy
genin vitro trong nitrogen, Ing. Protein hoa tanhg $ L & chiftblag 1 ‘'mmL L
PBS (pH 7). bch chit " E #@tam 2 fn° 13.000 vong/phut trong 15 phtt4°C.
ThWhi saucl dweh Lng@otein Ba g mb pB&p Bradford (1976)
[55].

n in di SDSPAGE (12%)va Western blovQc h[nB ‘& thchint €hng t
nh@mc2232vamc2233Ceng, clatinhiu Westerm Igob L

phfn mQn ImageJ (V 1.52v).
2.2.9.3. Het tinh cva chitinase thxc ot

HoUt t2nh th_,y ph©n chitin v° holt L,
ch aCHMNa42 th c¢c vdt) L€ Nbentfambndotlic/jtr t c. la
cO©y | Yc chuyWn gen chitinase 42 kDa L€

2.2.10. Th nghi m ho tinh khang nbin ¢ a chitinase th ¢ vct
2.210.1. Tho nghiMn in vitro

- CayN. benthamianal0-60 U/mL TaCHI42 t dch chi} ¢ alacayl ‘& cho
v o ming 1/2PDReh tr °n L ong chRikhdng 10 bao t mbh S.
rolfsii LWL § n h  [gni £t8n gkMis i n hng ¢ a 8. Nudi &} L & ti/h hanh
28°C trong 36 gi. Sau khi ly tam 4.000 vong/phut trong 5 phat, sinh’kts i nbh
t mii ngnu@&®rlng “dreadthyi o WWEcenhikhi "he t €hi,
ti/ptheolasbyk h Yh ki “h & k ht r6gp AMX Slcnh kbi ° hg®hd.

- Cé& I%: R ¢ a cac cayU chuy genin vitro 4 tubfn td i~ & & Ién moi
t T n@ 1/2 PDA c6 cha 10 baot nbin S. rolfsiiva, * 28Ctrong 96 gi (WL § nh g i §
hot tinh khang Bin ¢ a ching da trén ¢ ch]s phat tr\d ¢ a $ i nbin. 20 uL (10
U/mL) chitinase 42 kDa tinh%&h t vi khuXi E. coli(m. c2.2.3.3 "It € d ng lam
“'ichng d<€ehadiydtmngvarltkhéngchud gens §®€g |'im L
ch ng am.
2.210.2. Tho nghiMn in vivo

Cay Kt chuy genin vitro 4 tufn tu i (cao 68 cm v i 3-4 14 kép va. r dai 45
cm) clir@gtrongckbunhavihnhp m¥%n, c¢c8&8t v~ vercmicul
kh t r %n @b vt'r oln gkhofinhg” 210€ n fhkhilamhxadihin. Sau L -
cac caylc kh enth h ° ¢ c&n Wehuyw vaochdum i bao gm Hiphu sa va céat
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I « = kiimg (8:2) trong 12 0 n g ~ /M khtxbbbhi n’thém 45 lam i WHiWkh tra
khfnt ng 8. hoBsih g
Céac k thud gay nhim nih  T'c@/h hanh theo Shokes va cs (1996)m t s
cli ti/n nh [244. NEIn S. rolfsiil ‘& nudidy t r Petrich® am? ing RDA €
trong 3 ngtmi/hgttahu clngkiEl cmcharbint Loa Bu! i
‘& HI vHEoOL Baulcmvacach gt 1 cm. Caylc ’lc€he ph bRag
nyl oc tring48gi tMh gk n t h od& tv "h hd Xpn € a\b*h Wgs L
phat tr\d ¢ a . Nhit | ttongngadyca t h&8ng 4 ningch2yqu22 d
trong khdng 2135°C. En h h ® @ mr trdaggdo rhin S. rolfsii gay ra trén cay
I ‘lce L §nh gi §Wtlbeau 2thh lAnnpimlbbin. Theo L -,
kh e mthh, 2: cac ¥ b nh ch trén than cay, 3: 25% cay c6 wich ng b nh (héo,
ch/} hotb sb chi}), 4: 2650% cay co triuchngbnh v 5: céOBO % c C
ch ng b nh.S. rolfsiil ‘& phan & hai Fn't cay cif WITm blo raa g dhinh
xacla mFm b nh [207].
2.2.11nkH Mihsinh ly va hoa sinh ¢ a cay Hc chuywi genin vivo
2.2.11.1. Chn gia thethich hi p
C8c cO©y | UYc c himwtrtvgl Oy etnu fecrh i tt U Bam@®@3 Kk h c

4 1§ k®p-4vcmr Ledci chuyWn ra kh, i ph, ng
nhi°n, nhi t L, Db3nh th€ ng kholng 2 ng
thQch b8&m xung quanh mg, 2c dtm nvgdnx r | Tch
d ch di "t nblm Benlat C 0,1% 5 ph¥%t . COy
nhau |~ v_n xh d_.a, Lblt m¥%n, Lblt m¥%n ph'
vermiculite (1:1:1), LBblt3m=Zh ph’ Lbltr mint
hun (7:3). M i c¢ctng th ¢ trng 15 coOy,
thedp |i u. Ch" ti°u theo d»i |~ chi Qu ce

2.2.112 . lc n@h sinhly
2.2.11.2nnighiBbn tr2 the

T'ng tr on gl6ddng fc th&w gen chitinase 42 kDa c6 Hotinh
chitinase cao va khandiin  t r @nkgn irtvitro mth h ."icmng 1 (NC1) 1a cay
I%c khéng chuyd g e Mtn®mt hG  vi'ch tig 2 (NC2) la cayk khong
chuyw gen méi & in vitro. Thi nghim Tc@® tri theo kW hoan toan ngi nhién.
COy sau krgin ‘st triém giattkthésh hp va bb Fulra la mi sl ‘&
chuywi sang chu ( 3 0 x 3 5 H & ng)trong ol (6,5 kg/clkl) 1a | p Hilphu sa cé
trngley t rce ‘lc€ phhinwkilphHan tur ¢ h  G43-8 (€énlg ty Behn
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Meyer Agricare VN).n Q kin n h T nhit€ ttung binh30+2°C va L, Xn
kholng 80%

2.2.11. 2senQovac®&ianh tr _
-Th® i gian (signty)trce€and Uc L€ ¢ t2nh t.

H

50% s c¢c©y/t* xublt hi n 5 |8 thdt (ng"y
cblp 1 v° 50% s~ c¢c©y c- “20t tnrh°bit tlh €hno ac hrg’
gian sinh tr€ ng L€ ¢ t2nh t_ K hi €huyW
85% s~ qul ¢+ g©n LiWn h3nh, mHt trong
tr€eng c. a gi ng, tfng 18 gd..a v" g c cht
-C&c ch”™ ti1Ttw <i mhuatnr ®8igv" Lo LAM nh
Grodzinxkilod. M, i ch”™ ti°u L€ ¢ tiJn h nh tr°n
Chi Zu cao t:hOmo chumd t(k®)c t. v  tr2 |
L"nh sinh tr€ ng c,a tho®©n ch2nh. no L n
LJn khi (t$u dofHghl.odi th<€e ¢ Lo 50 cm, <ch
TYng s X Ing)J/n hs©&ncn€tndg 13§8/tthh i Li Wm ( bd
|l “m qul v~™ thu hoUYch).
SX |8 xanh c¢,n lvi/th@n Lc/hm nth® nkghis 't hl

xanh tr°n ¢c©y v o giai LoUYn thu hoUYch.
TYng sX:m/jmhd cO©y€ ng c " nh/coOy t Uil ©3n t

tia |I"m qul v° thu hoUYch).
2.2.11.2.3. C_yng Li tho8t h_i n_ac

C€ ng L, tho&8t hhi n€e ¢ L€ ¢ Lo theo
(2012). C€ ng L, tho8t hhi n€e5c Icg a hldidc

ng"y sau tr(Bf)ngiw baa tr- ng) v~  qul v
[12]6.

2.2.11.2.4. H"m | _1ng chlorophyl!/

H' m | € ng chtoomghylI§l | {dehlil)e ¢ x8c L n
(20 nogkhgirsag), ra hokahtir? ng%b5ving(@md smg oy
s akuhtir“  ng) b33ng ph€ehng pBEp GOamg plE | Ui
tr°n xu ng) L€ ¢ nghi Qnh cvh ic hOi,/Bt nslLa ua cle-t
acetone 80% L/Jn 1 mL. Ly t©m d cHKC,c htihjut

d ch n"i v" pha lo«ng th” nh 2 mL v,i ac
sau c¥%ng L€ ¢ Lo ° bHE m |s€ Mm@y cBCMSR vH  t6h6e3
th c:
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Chl(a) (mg/g) = (12,% Ase3- 2,69% Asss) X VIFw
Chl(b) (mg/g) = (22,% Aeas- 4,68xAee3) X VIFW
Trong Y thW t2ch d ch chi/fJt, Fw: kh"i

22.11.25. Nitng sumt tvh'™ nch8 cn tynAgu stuX tcm u
-TYng sX:Thea/ ocd®yi h" " ng ng "y t. khi ra
qud©n/ cO©y/ ng”"y nh, hhn 1 v™ khlng tEtng | i
-T0O I'M ho@HHDLE &@it™Munh theo clng th c:
HHH( %) = (S qul choalcdy c©y x 100)/t ng

-SX qud :chfohce/loc@y»i 10 c©y/ 1 * th2 nghi’

- Kh Xi | 1 ngC®0O0Ongxu @) °n 100 g qul Kk
kh i 1€ ng 100 qul. Lbly 5 mXu/1 * th?2 ng

-KhXi | _hunty Uy ng*Xu nhi°n v"™ ¢c©n 5 m
kht/ mXu. B-c v, , | blx8ohnhnit | €indqa mha@am. c
2. 2. 1l& .G hoa sinh
221131H" m | _ 1 ng protein

Nghi Qn trong nitrogen |, ngL 2L gmhplhiod H
(pH 7). H.n hp L€ c¢c |y tom?oo€, 18.0OMO0ON Vi,
kJt t_, a v, i acetone 70% sau L - °Q Moata®m

kJjt t_, a trong L m phosphate ( pH ed).phkhnm
phap Bradford35] b 3ung c¢c8ch Lo hblp th, guang c_. a
t2nh to&n h"m | € ng pr ohtueyi/jn tthheaon hL @® ng «
221132H" m | _ vt ng i pi d

Lipid t. hdt 1 Yc L€ ¢ chiJt xublt b?3unc
[107 . 2 g b€tc |dri Jkthixuwblt v, i 100 mL pet
dung mti L€ ¢ loY9 b, b3xng thiJt b ¢! ¢
sau khi | "m kht ° 105AC trong 2 gi . H°
sau pg:

,EE)I:EAA—,A pTT
A

Trong d: kh i 1€ ng mXu tr<€ ¢ khi chiJ

221133 H" m | _ it ng L_yng kho

H m | € ng L€ ng kh L€ ¢ Lo theo ph€h
s d. ng t hdi'rci ttrhos a3 ,iscy73.¢c laagi d, (DNSH)c [k
t&§n trong 10 mL n€ ¢ chblt. H, n h p L€ ¢
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tOm ° t " c¢c L, 10.000 v, ng/ ph%t trionlgW 5x §d
I " nh h"m | € ng L€ ng kh theo c8c b€ c¢c
n€ ¢ c¢cblt, sau L- tr, n v,i 3 mL DNS v~ L
dung d ch sau phln ng L€ c¢c x8c L nh
r€etenh tog&§n d a tr°n L€ ng chuXn c_,a gl
2.2.12.X lyth ng ké

NgoU9i tr_. c¢c8c th2 8ghihic igh®Yin c Hp h©
|l fn (n O 30). S-walyi ANOWE ¢ hkxng!l bu@n®unc
0,B3%nNng ch€hngWtse® nsh§ SlPSsS Lsai khgc c¢c- T
trung b3nh trong tdp h p mXu th, c nghi
2.3.TH | Gl AN~AVEAI,1N/IINGHIEN C u

Céc thi nghim ¢ a luch  § nc th.céi n t4 Phong thi nghim B mén Céng
ngh sinh hc, Vi n nghién cu Ho% chiisinh he , " g @h ¢ Khoa hc , 4 n
h cHuJtrongthigiant n £ m 2022.9
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CHh uw N&KeT QU NGHIENC, UVATH4GOLUxN

3.1. HOAN THI' NH" TH" NG TAISINH INVITRO_, CAYLYC

M_ t trong nh ng cdng vic quan trng ntdl Wh ¢ hi n thanh cdng céac nghién
¢ u chuywd gen la tai sinh cain vitro, t | tai sinh cang cao thi'hi qu” chuyw gen
cang | n. Trong nudi & in vitro n6i chung va cayt ndi riéng, cé ni@u y/u t [nh
h g Jrthiu qu téi sinh.Gi'ng It L 1°4 s 1 ©g lam nglin mX vd trong
nghién cu nayl'Wkh[o sat cac fu t [n h * i & Kh[ n £ &g sinhin vitro ¢ a
chung
3.1.1.4nh “hg& al Qki nkh trung L/hkhl n £ n By mfim in vitro ¢, a h&

H& I% ch a mlnhiQu dfu ,  Qi'ki nL il “Ing cho&éac 16 vi khuXy va nbin
m c phat triM, vivdy vicl achnramt p h €k kg tronghthich hp 1a dn
thi/ Wdhuw b m¥u cho cac nudils in vitro sau nay.

H& 1% sau khitadt h,” c X ® v i cé ctH kh trung khac nhau trong cac
kholng th i gian khac nhau. B qur nghien cu s au 1 Oc trmlgbay blHge
3.1.

Blng3.1.inh “Mmg€a Q@ikinkh t r “agh it nly mfm ¢ a & 1%,

ChH N'ng Thi T I md@ T I mda T 1 md Ngay Ngaylén

kh L gian nhi m chiy nly mfm nhu cay hoar
trung (%)  (phut) (%) (%) (%) mfm toan
5 11,25 13,75 75,00 5 10
0,1 10 5,00 22,50 72,50 6 10
HaCh 15 1,25 52,50 46,25 6 10
5 3,75 71,25 25,00 6 12
0,2 10 0 85,00 15,00 7 15
15 0 91,25 8,75 7 15
5 25,00 10,00 75,00 4 8
60 10 18,75 12,5 68,75 4 10
NaOCl 15 11,25 25 63,75 4 12
5 6,25 22,5 71,25 3 7
65 10 1,25 17,5 81,25 3
15 0 50,00 50,00 4 10
5 3,75 23,75 72,50 3 8
AgNOs 0,1 10 2,50 37,50 60,00 4 10
15 1,25 62,50 36,25 4 10
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K/Tqu = blng3.1chotiyy k hi °itgiannkh trandnthit [ h&ch} t tng
cont I h& nhi m gifm. Th igianvann g, xL ly thich h p nhElcho t ng chaikh
trang Fn " It 18 NaOCI 65% trong 10 phut choft n[y mfm cao nid 81,25%, tip
L'/ 1a HgCh 0,1% trong 5 phat cho 8 nfy mfm  &475%, va AgNQ 0,1% trong 5
phat c6 72,5% tI' h& n[y mfm. Ngoai ra, khi kh trang v i NaOCI 65% trong 10
phatt I hnhim c 1 Bpch 1 h2 5%gthn NaOCI| ctho®y©x | Ih g
nh€ chie dnng @ vihai ctil kh trang con H. Vi vdy, NaOCI 65% x ly
trong 10 cmhnsWe d. ngtrdhgnghién cu nay.

3.12.inh "hg& a p h<€hanfynfrh
K/Jgu nghiénculn h “tg€©a p h €remymfmh Le@inh bay blng
3.2 vahinh 31.

B[ng 3.2.4n h " tg€ap h ‘€©h nogly mifim htt I,

S|’'a Ngay nht Ngaylén T I Ién cay sau
Ph€hnag t h g gay gay y

mX by mfm cay 10 ngay (%)
nWhguyén Bt cony | a 80 10 18 12,5
nWhguyén &t va bocy | a 80 7 12 57,5
Bécy Lav ™ t § &h L 80 3 8 77,5
S 1i u ° blfng 3.2 chao wHBN31ANIh AR nlc

nguy°n h4t v~ #B)c tws3 It.ha i( Hlimm Hh¥ mfm
ng phiflOongdyavaul2d®B ng~ "y, trong khi nJju t 8ch
hdt ¢- c¢ch_a phti | °n mti tr+<€ ng (H3nh 3.
8 ng'y L« I °n cOf.cDwo, LI, aphehnhgchhLlE%¥i §
r€ ¢ s d_ng trong nghi°n c¢c.u n’y.

Hinh3.1H4Y41% sau 10 ng~y g¢i ekhicnhae AAWgEEn Medn@hng t
|LaB:bocy, | a n hWhogueénlst; C:bocy, La v t%ch L*i h
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3.1.3KhI'nkt ng t §7it sackn phdnkiéac nhau ¢ a cay Kcin vitro
Nghi°n c¢_invitlo§©y sl Hb th€ ng L€ c00 i /Jn
mdit | 8148mf mp Rt i t r67ahong quapl h§€hinogh 8tih sci nh tr
do c¢- |7 i thJ |~ nthianthdhbbdh - m§ khhhgtg~not
chuyWn th€ ng xuy®°n. H' th ng t §i sinh
cdn d,. d”" ng Vv~ t hgeegoatrung piafc thnoefasiens. ¢ ¢ h uy Wr
K/} qu nghién cugachingtéichoth hhn 8 #ngOy 1By L « |
mfm tr °n noMS sau3rngy nuéby ( H3 nh 3 hagaythv L&k ph§
trid thanh cayin vitro hoanchnh. C Oy ° cosbthank €&c iU af khac nhau
baogmchi 'nii,tr, trénla nfm, tr d @14 mfm va mbla nfm WKkh[o sat s tai
sinhchi tr°n ‘cr§audinty khactnia(Hinh 3). K/} qu quan sat cho
thf mt ing M3 b€sungBAP 4 mg/L vaNAA 0,1 mg/L la thich 'hp nhHl S
| “@g chitaisinht tr trénlamfmla2,3ch iimXc a o h h%m &jcconl Ko
ch' 1-1,8 ch’i/mXu, tuy nhién t I mXu tai sinh chkholng 50%. Sau 4 fin, ch’i
chinh phat tid mthh, kh e, phan nhanh n@i, cé nhQ ch i mfm nh i ti. Cac chi
'nh cho't I tai sinh cao nHiv, i 95% va kifn £ nUgg mchilach 1,6 chi/mX
(B[ng 3.3).Trong cac nghiénawtip t heo, c¢ hdngéntahfm Vam c h
nguyén fiu tai sinh chi.
Blng 3.3.Tai sinh chit caclod m¥inudiddtk h 8§ ¢ nhau’ ngMSbhsungBAP t r €
4 mg/L vaNAA 0,1 mg/L.

MXu c bly T I taisinh (%) S chiitrénmd  ChiQu dai chi (cm)

Ch'i 'niti 95 1,6 3,1°
Tr, trén la nfm 50 2,3 2,9
Tr, d @I1&amfm 40 1,8 2,6
Mdcbla mFm 100 1,0 6,6

Chu thich Cac ch cai khac nhau trong cung inc tbiWith s s a i khg&c ‘eigkéT ngl
( Duncampdo5).t est ,

Nh€ I« bci§c cytokinia Py  Tabuzx ivih gnNhége B Al
s dngtrong vinhdan gingthcvd . Cytokinin v~ atimgin L
trongt h Y2§ qué trinh phan chid]tbag c[m _ng va phat tiv cac trung tam mo
pho©n Whisnnhh Lt h~ nh 209 8.cn Inc ks i gngh@aitOyr&@mm) la phn
tch clng ¢a than bao gn md phan sinh na (0,050,1 mm) cling vi cac |4 nguyén
si nh L ammgvamhtBan tk@Q[R69 . Do fnll n pudigbh "nh sinh
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t rm@vQc h[inlnuéi sy m? p h @m NhsQi nghién €u cho thyy mXu cby
L& Byt cac b phdh L an g Wipn¥h® ¢ a ddynih € m!  p hnb &
thich A p cho vic nhan chi. Va s k/t h p ¢ a BAP va NAA theo mt t | va
nn g, tiiich A p <<t Qi ki n cho vic hinh thankg, m ch’i va kéo dai chi trén
mXu by [223).

Hinh 3.2.Nuéi & in vitro cay Kt. A: h& n[y mfm, B: tb ¢ mchi, C: tai sinh chit la

mfm kh phéi, va D: ra.r ¢ a cac chi riéng G

3.14.4n h “hg& aBAP léntaisinhchiinvitrot tr, trénla mfm

CRiinvitrot tr, trénlanfm Lc@udidy t r ° n ngrMSi co b sur@
BAP t 1-5 mg/L.KJ} qu chothBf m? i ° ng c6BAP 4 mg/lcés ch’i cao nhil
v, i 3,8 chi/m3, t I' mX oy tai sinh l1a khfng 40%, kha cao sq vcac nn g, L
BAP khac (Bng 3.4, Hinh 3.2B va Hinh 3.

M ts nghiéncut rc€ L Oy bi&Hiot nd t §iiin vitro quehcaydth
I« t EtnegcnnygnBAP cao _hhML ingMSrci€aBA 33 uM (h h n
7,4 mg/L) K1 h p v i NAA 5,3 uM va AgNQ 23,54 uM cho s cfi i trung binh trén

S

m i mXu tai sinh (chi nh) 126,319 . Pal anivel v cscchdi (201

cao nidl (h h17 chi)* g’ ng It ICGV00351 (Tamil Nadu;n _h t r ° nngm? i

ch a BAP 25 mg/L va IAA 0,5 mg/L401]. Trong m t nghién cu khac, cac pu vd

khdc nhaun® phpti, 'mh si mghaphditEcaginglle NG7 L'« L €

X 1T .dr¥5 ng” y ngMSaedbsungBA 25rm@/L. Quéa trinh nudiks

51

t



ti/p t Hpe olc® chicao niditrén mimMulat 2,674,43 (phoéi hp t), 2,33
4 , 1 "hh s{nii t© ng) va 1,873,33 (phditrc ) t r °°'nng MS ¢6 nnt g, @A
d a ongk 0,253 mg/L sau 8 tfn quan s&f197).

Blng 3.4.in h * mg€©a BAPIén tai sinh chi ¢ atr trén la nfm.

BAP (mg/L) T | mxutaisinhchi(%) S chitréenmd  ChiQu daichi(cm)

1 18,8 2,6° 2,40
2 21,9 2,90 2,60
3 31,3 3,1% 2,7
4 40,6 3,8 3,0
5 43,8 3,0 2,90
n"ich ng 12,5 1,9 2,3

Chu thich Cac ch cai khac nhau trong cung inc tbhith s s a i khg&c ‘eigkéT ngl
(DuncampdB, @ =gy mhgkhong ceBAP.

Hinh 3.3.T&i sinh chit tr, trénla mfm (A), tr d @ 1a mfFm (B) va mabla mfm (C) ¢ a
cay Kt in vitro sau4 tuFn nudi .

3.1.5.4n h ‘hg& a BAP Ién tai sinh chiin vitro t |& mfm

nWeli thi nt [ tai sinh chi, cac 14 nffim c6 phéivala fm kh p h t ic nude
cBf t r ° nngvSicé btsungBAPt 1-5 mg/L. S I u” blng 3.5 cho tBY tai sinh
chicalanfmkh phtG cadniiivi68chimx (H3nh 3.72IC) nt
ch if/mXu " ily, i la mfm co phéi ttnm?® i ° ny ¢6® sung BAP 4 mg/L. C&Acm g, L
B A P ° d’tienghi m khac cho hiu qu tai sinh chithgd  h h K u kh&ng trinh bay).

NhiQu nghién cu  Bher3ag la nfm kh phéi ¢ a cac 181 hk4 cé du (ch?g
hthnh<€)dokhfntng t 8i si nKn cowa Fkymnckdh vilvdg ¢
chwngng ht&dng nht®d mdivd tign n t Wrhanlchi [220,
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[264. Nghién cu ¢ a Tiwari va Tuli (2008) trén 4 ghg I%c ¢arn | nJL-24,
TMV -2, TAG-24 va Dh3-30) ch ra raag cac nfim ch i bel ‘niico tW ‘& ttb ra t

cac md & nfm kh phdi nudi & tr* n m?t mg chi ar BBP 5 mg/L va 2D 2
mg/L trong 4 tfin, hdd t r ° n ngweh ¢h ad n@/L BAP trong 2 fin  fu'tién,
sau’ Mm% i’ ngch@BAP 15 mg/L trong 2 fin ti/p theo P64. KJ} qu t Ccac
nghiéncu n ~ yng & ho cac K gul trong luch &n ¢ a ching t6i.

Blng 3.5.Taisinhchit lamfm t r ° n° ng¥9 ch d 4 m@/L BAP.

MU abf T I taisinhchi(%) S chitréenméa  ChiQidai chi (cm)
La mfm kh phoi 23,3 6,8 4,1°
L& mfm c6 phoi 86,7 1,0 59

Chu thich Cac ch cai khac nhau trong cung inc tbiWth s s a i khg&c ‘eigkéT ngl
( Duncampdo5).t est ,

Tuy nhién, Radhakrishnan va cs (2000% h u’ ¢ t #tai sinh chi kha tHp
57,9%¢t caclanmfm L « phdihgingllc J 11 t trfgechaBAR 15 ng/LE
Trong khi phdi trc va toan b h&  “tng ti&nh cé & hi u qu tai sinh cach h n
t ©h mgja 100% va 86% &énm? i * ntgr “@bBesungBAP Ifn It 1830 mg/Lva
50 mg/L R20. M, tnghiencu t €hunig cfm ngc mch'i® 2gi ng I, VRI-
2vaVRE3t TamilNadu(n ), Pal anivel v~ Janhiybdal an
mfm c6 phéihoan toarl ¢ L ‘& nhiQuchi  h k12 gi' ng. Cac ¥ 1a nfm kh
phoi hoan toan va lafm kh phoi m t phfn cho thsy phin_ ng kémh h. Trong cac
nng, claBAPKIhpvi NAA 0,5 mg/ L, cx&WN#Ptt b chong / L
s ch'i trung binh cao nifilva th i gian dm_ ng b cf'i ngch nHE [200. Néi chung,
khfntnfgm gtbchicalanfmki phti ¢l ngdnmihvekhéasid | o
khac nhau tly thie vao ginglte. S | “@gchi "E®ratréenmim@ t hiay L
tiy theonn g, ¢la cac chilkich thichs i n hngl, h € sbngvaan?! i * ng.r €
3.16.in h “hg& aNAAvalBAléGnkh[n t nWr © achiin vitro

CRiinvitrog acay Kt ‘lc€hupd lénm?® i ° ng MSc6 cha NAA va IBA
'Welm ng tb r . KJj qur” blng 3.6 cho thy tHic[ cacnn g, th nghim¢ a2
chidl  n Q¥ichlthich rar® ch'i in vitro. Tuy nhién, NAAcho huqirc ao h hn
IBA,s | “@gr caonhilla 10,9 n"'ng, O5mg/Lyit I tbr 100% va r hinh
thanh sm h hnsau Yhngay nudéiey (H3nh 3.2D). Tneong k
ch alIBA, cac chiinvittocos | @gr 2t h hhinhthanh mun  h hngay t
th 1518 (S Ii' u khong trinh bay).
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Blng3.6.in h “mg€aNAA v~ JnkiAL tyr ¢ achiin vitro.

ChHIKTST (mg/L) T I chithbr (%) S r trenchi  ChiQudair (cm)

0,1 75,0 4, 3,8

NAA 0,3 87,5 4.4 4,8
0,5 100 10,9 4,3

0,1 75,0 3,4 5,7

IBA 0,3 62,5 2,6 4,60
0,5 50,0 1,9 5,3

n"ich ng 0,0 50,0 1,5 4,9

Chu thich Cac ch céi khac nhau trong cing e tbiwiths sai  kh&8c ‘agkéT ng!
( Duncamp®5).t est,

in h * mg@ acacauxin ching Hh NAA, IBA hotb | AJAYa r wa sinh
t rm@cacayl « ° ¢t luch trongmts nghiéncu tcr @t@®ythu c vao s
cfm_ ng ¢ a caclod m» hab cac loai khac nhay i mtin gt d¥€nghTuy €
nhién, trongmts t t n@ K p, NAA kich thichtbr tt hhn | Bi#nbuava d
cs (2019)n NAAIa phiil BTIST thiéh h p cho cac ging It CGV 12991,
CG 7 va Red Valencia, vdns d ng° n'n g, 1mg/L cotW h u c § IE@g cay
c6 r nhiQu ntH [154. M.t s nghién cu tcr @ @dcgingcayk h§c clng
kit qut €hn gidttaisinhy invitro' mia [12§ hotb cay d a dnh (Neoregelia
concentrica [170. N g @ 14, gi' ng It ICGV-00351ch' chokfnt ng t S&#&o, si nt
ti L a/laampm co phoéich k hi ctu@ dyt r ° n  “rmg ¢6 IBA 6 @g/L
[201]. Cac chi in vitro ¢ acaybt h  lai"Encalyptusgrandis x E. urophyllac I n g
copHn_ngftvi | Btdrl73) . Trong KhgcothalAAchdkifT t r €
nt ndor ihvitrot tnhEl" ch'itdogi ngd J o r[84]. 9 6

Tom 14, nghién cu ¢ a chiing toicho thyy 1& mFm kh phdi ¢ a gi ng It L14
la lo% m»u &y thich A p va cho hiu qu cao trong vic ttb ¢ m ch’i in vitro trén moi
t T"i@MSb sungBAP 4 mg/L. Céac chi in vitro riéng Iora r mthh nhi trén méi
t T n@ MS cONAA 0,5 mg/L.

3.2.SiNXUr TKHANGTHgn A DANG KHCNG CHCHU NASE
3.2.1. T ng h p cac gen chitinase
Cac gen ma héa chitinase 42 kDa baongChi42 la gen hoang d t T.

asperellumS H1 6 ’lcdod . € 8§ cth ihtmn,syncodChid2l vasyncodChid2 1a
54



hai gerfil «€w€h- a Wohdro nth ccvlbo b L& ng kI
GenBank vima s Ifn "It B®MT083802.1, MT083803.1C4c gen chitinasé? kDa
n"y Tlcd ngth® va tb dong trong vector puC19 va/hinth vao 1]baoE. coli
TOP10.

ThwWbi/h nt E. coli mang cac vector pUCI1diitinase 42 kDa tai th p L ‘&
nubidy t tng si nhngtB|ogogb suhg50ny/mLE A nvéachlchi}
DNA plasmid. KI} qul” kivh tra Bag cach dii trinh t cac genChi42, syncodChi42L
vasyncodChid2t vector pUC19 chothy ¢ h ¥n g ngh&ih toan v Bac trinh
t lythuy} L'«<ctil €eu.

3.2.2.T% dong céac gen chitinase trong vector W hi n E. coli pQE30

Vector pQE30 va cac vector taili p pUC19Chi42, pUC196yncodChid2l va
pUC196yncodChi42 L'« €lt ob hth ch] b?ag BarrHI va Sad. Cac genChi42,
syncodChi42l, syncodChi42v ~ vector " pQBEZO0 s etinisch I €
bng GeneJET Ge lWakxd lir tacha vicdln thalkh cc véctor téi t
h p pQE30Chi42, pQE305yncodChi42-1 va pQE30syncodChid2-2. CAc vector nay
I « " do®hth chjc T nwg 2benzyme Wirén WKikh tra's ¢ h ~ §h tHarh cong
¢ a 3 gen chitinase. K qu L' 'in di trén gel agarose 0,8% chagh c[3 v e Qt or |
xuHthin 2 btng DNAkho[ng 3K Kbovh 1,3tkb g0 p v | k2ch th:t
¢ a vector pQE30 (~3,4 kb) \Bagenchitinase(~1,3 kb) (Hinh 34).

kb
10
6

3

M PC1 PC2 1 2 3

Hinh 3.4. Cabhth chjvector pQE3G&i f h p mangcacgen chitinasel?2 kDab?ag BanHl
va Sad.M: thang chifq» DNA 1 kb (Thermo Fisher ScientificPC1: vector pQE30; PC8en
syncodChi42 t vector pUC1%yncodChi42 I « ° d'tigh $th; 1: Chi42, 2: syncodChi42
1, va3: syncodChi422.

3.2.3. BW hi n cacgenchitinase trongE. coli

Céact/]baoE. coli L' ‘& bi/h nt vector pQE30 mang cac gen chitinase 42 kDa
I ®iW hi n thanh coéngchitinase42 kDa(Ta-CHI42) k h i° ¢ & ng v i IPTG.
Phan tich SDSPAGE cho tisf c[ 3 gen Chi42, syncodChi42l va syncodChi42
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I ‘& sinh tng h p mthh trong cact/JbaoE. coli. C8c pradtled §én LI€
enzyme TaCHI42 c6 khi ~hg@hantkhoing 42 kDa rfHimM@358bnh t
va c). Do cac enzyme F&HI42 ¢ a 3 genChi42, syncodChi42l va syncodChi422

cd cung trinh .t amino acid nén chdng t6i clth n §n ph¥n dch ma ca gen
syncodChi42l 'Winh sth va s d ng cho cac nghién a ti/p theo.

3.24. $nxublkhangthW. a d, ng «HI®ng Ta

n, tinh sch ¢ a TaCHI42 thu hit s ky dilc L “« kil@ra Bag SDS
PAGE. K1} qu trinh bay hinh 36achothy p h @n adibcu icung( L s
6)chcomt bt ng Hpmkhb ik in ~ fig@han’t kho[ng 42 kDa. Nn g, L
TaCHI42 tinh & h  t ‘rcdheoltih toan kimg 4 e g/ & Lcth® & ch Kk hi
Vi mPBS(pH7,4).,mg, cliicingcaenzymebpx 1, 5 eg/ L.

TaCHI42tinhssc h s auctinyil €© 8 hodn@€mhgca Fr esahdél L
t€hng ho"  n to ' B&alwidagngm@dchcTRQHI 42c L €
trnyi t &khdn@hoanch h Fr e u'rcdiémwdo cht®aufn t ifd m L
tién 4 tdn. Khang th\> ‘& thu vao ngay th 5 habth 6 sau khi tiémfin Fu’tién va
Ifn th hai. Cac khang it h U’ c L ntiémth haichotisrhiugic ao fmhn |
t i °fmtiéd (S li' u khéng trinh bay). Phan tich [ph ng mjn dch® chu t b?ag
Western blot cho i khang thW. a  d , n g -GkHl84n2g° ¢'Ba xuE€H nhiQu
“ chut.M ttin hi uduy nfldivQs t ‘©h n g_ atprétein khéng nguyén (T@H142)
vakhangtt a d . . ng kh §HigincWiirikidngs d 2x k Da "inh€
(Hinh 36b). Khang thWhay €L ‘& s d. n g Wphan tich s biw hi n ¢ a cac gen
chitinase 42 kDa cay chuym gen trong cac nghién e ti/p theo.

Trong nghién cu nay, cac gen chitinase T. asperelumSH1 6 W &inb i
mthh trong cAclbaoE. coliM15 ni vector pQE30. Nt gen t cac shh vd khac
clng c-. bwhin t€hnk cotivih thng vector trén, vi_dgen
chitinase t Sulfolobus tokodai[254] hotb gen chitinase(sCLP t Oryza sativa
[288.H thng vector “pR&BINLY « WKV hi b cac |81 protein
khac nhau trong/}baoE. coli h Wwh biAd hi n mthh protein ca vector pQE30 la
nh s dng promoter T5, ~cpfi onBut, éphfmopenator bao L €
g m hai chui operatorlac, cing yih th ngtinhdt h 6 1 Hhb 8nh kén K} L&
raglihiug,itin h “m¢@hhdt  nf ¢a cac proteitait h p., pH 8, h
th' ng tinh $th nay khéng sinh mhndc h,  d 0 nglkhéngfnth€ m &h B gt
n/p ¢ a protein (QlAexpressionist Kit 2003, Hilden)

56



kDa —— kDa
170 — = =

70 —
55 —
40 —

35 -

Q
z .

kDa
170

70
55

40
35

kDa

42

kDa

kDa
170 —

70—.-

55 —--
40 — =
35— i

?IIIIIIII

M 1 2 3 4 5 6 7 8

Hinh 3.5. SDSPAGE ¢ a protein hoa tan hg $ t t/]baoE. coliM1 5 ° d’bifh ntp vector
PQE30 mang cac gesyncodChi42l (a), syncodChi422 (b) va Chi42 (c). M: thang chin
kh'i ° hg@rotein (16170 kDa, Thermo Fisher Scientific).315-7 (a va c) va B (b): t/]bao
E.colil ‘& dm_ngvi05mMIPTG 37°C trong 4 gi. 2-4-6-8 (a va c¢) va 2 (b):t/]bao
E.colikhbngdm ng | PTGching.m L
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Hinh 3.6. SDSPAGE (a) va Western blot (b) & enzyme T&CHI42 L ‘& tinh sth. M:
thang chify kh i hg@rotein (160170 kDa, Thermo Fisher Scientific). 1: protéing s , 2:
protein t ng $ hoa tan (cth chit enzyme thd), 3: enzyme thd qua,c4:ract, 5va 6: 2
p h © th rlagli enzyme.

3.2.5. H&t tinh th, y phan chitin ¢ a Ta-CHI42

Hol tinh th y phancolloidal chitin ¢ a TaCHI42tinh ¢t h  t r °Unh Tdy @
trinh bay hinh 37. Hius D-dkhdcao¥p x 2, 5 ¢ m, D1 ¥ ongyddnhl -
vong phan divadl ~ " ng#¥nhcal L c Wit enzyme. K qu nay cho tiy
TaCHI 42 ° &b hire dthg hdt | ng v i hott tinh cao trong/lbaoE. coli.

M ts nghiéncu tcr @ ©y c/jogug €ngk€ Paul sen v~

tim thby vong phan di  t r ° Yh cdllgidal chitin khi nudi &y vi khu E. coli
ch a genChiA, m t chitinase ca Pseudoalteromonas piscicic€&2040 R0§. Li va cs
(2018) c Innsgth y ph&ntchitin ta enzyme ChiKJ406136 t&i t p ¢ a
Streptomyces sampsoKiiJ 4 0 t rHPcalloidalbhitic [h53.
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Hinh 3.7. Hot tinh th y phan chitin ca enzyme TaCHI42tinh schll ‘& bW th v im t
vingp h©nt g? i Loa 1, HR1,20@dlgidalchitin c h ¢ h

3. 2 H6 Mhig aenzymeTa-CHI42

Nh € II«ntlphant enzyme §k/} h p hoan o v i c i Hithhu ¢ a
noé. Vi vdy, Wy m t enzyme bbi/h tinh, n6 §khénghét ngna. Nhng t'hay
qua ] n vQnhit oo . PH c6 thvgay bih tinh enzymeDo L '.c, x Vit
nhit  vapHti ©am tdod enzyme la vo cungfa thi} cho cac ng d ng ¢ a
n- trong t<€hng | ai

Nghién c u nay nlth thB} enzyme TeCHI42 tinh sth LG " % | €ao
nhit, x5 X' 26 U/mg protein pH 7 va hét | I' § n\y & quan sat thy* pH 68
(20-26 U/mg protein). pin ‘'nhcaTaCHI 4 2 ¢ ¢ duytri tto® pAm vi t
6-8vihod  t€hnig Hhn 8 084a) (. HS3Trahn&-CRI42, chitinase t
Streptomyces chilikensisRC1830 va chitinase CHI6769_ t Saccharothx
yanglingensiHhs . 015 cling€w 18 p284 t[ Tuy nhifein,
khd" n ‘nb" ving pHt a c i/ kiGh nhG(5-8), trong khi enzyme sau chn "nh
trong ptHm vi pH't a c i/jdtrutig tinh (47).

Nhit i €d b@'nhitcaTaCHI42tinh sthl ‘& x &kt pH 7.
S liut hinh38Bchottby enzy me Wn n lydt tink th y ghan chitin cao
nhil® 45°Cvi hhn 28 U/ nigtinhpcaoca e € mz y iné chtimitHarg
40 va 50C (khdng 24 U/mg protein). B qul nghién cu vQL, bQn nhi t cho th}
enzyme n ‘nh° 2535°C (hdt . 1 €h nidhollhg 80%) va gim nhanh chéng
nhit . $40°C. ChulBb § n , ¢tiwh () ¢ a TaCHI42 la khdng 47 phat 40°C.
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CHI42. (B): Nhit , fi €W b@ nhit
kimlod“ n'n g, 5'mM va cac thuc th k
DMSO 5% va Triton X1001% |én hd+ tinh
mt " hgdWth s sai kh§c

&

EN)

Hinh 3.8.nHb Wi i a enzyme T&CHI42tinh sth. (A) pHti  €u . ik pHgia Ta

¢ aTaCHI42. (C)iin h “mg@amts ion
h8c nhau%kbT™1 D 8real M,

¢ a TaCHI42. Cac ch cai khac nhau trén cung
cng Tk °n g(huap<eeb) dss saitkeas t

khtng c¢- nbkérpepj05) sovit hith ng (100%)z: sai kh&§&cngke 1

(p<0,05) so vi "ith ng (100%).
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Nhin chung, nhit . €i €W b@'mi t ¢ a chitinase cac sinh ¥ khac
nhau H phong pht. Khong gh g n hGBI4ZL ehitinase_t Bacillus sp. 7079 c6
nhit i <©u c¢ a o/ %P6 wvall BQnnhittrong pim vi 10-50°C [151].
Trong khi L SefraticniaicésienBdaiscé camg mcnhit . i €©u nh €
TaCHI 4@ 46°C, nh®Mmoghitca n-  mya & 0/MhBCC[296. M, t
nghitncuca Ekundayo v~ d 85 (0 6hitigaye t €. Midgl&n h
hob tinh ¢ ¢ Yl 50°C va cdl, bQ mi tt 40-50°C [91].

Tom 19, Ta-CHI42 1a m t chitinase trung tinh (pHt  €©u _inhit 7 )i v<e€u
t €hnigaolda45C. Nh | ,L «f itpld ya nhit | Wén ngoai gia trthich h p
nhil cho cac enzyme€dam chdn ha-b thdn chi d ng piHn_ ng xic tac ca chdng.
Do L'c, xW®kpHNanhit i Gacacenzyme |&Hcfn thif cho cac ng
d. ng trong cac quy tnh quantrngvQmks t h@hng m

NhiQ nghién cu L « ‘nxh§ c&. it s ion kimlod hot nlg nh+€ c §
c o f a Wwangrcao biu qu xdc tac ca cac enzyme trong ph. ng th y phan p24.
Tuy nhién, tacdng gacacionkimlél tr °n c8c enzHmeldd.hd c
Chung cé tiihot héa heb ¢ chjhod | ng xictdccacacenzymedmg c8ch t €
tac v i nhom amine hebcarboxylg aaminoac d, &b~ th- t gl Thne
sfn pi¥n tb rat phin_ ng [125. Trong nghién cu nay, mts ionkimlod L'« L €
ch nd atrén camghiénc ut rc€ Hhant t n'gn gc ‘@ ri§y t&dn Hidt tinh ¢ a cac
chitinase khac nhaw¥], [64], [104], [206], [284. Tuy nhién, hét tinh th y phéan
chitngaTaCHI42gn nh<€ holothh b iZintw "b SDS _ rfgkhdhgn g
83% v~ 99 %), Uttinhonaygr ¢om khgndg 455 B & . ida€dng ¢ a
urea, Triton X100 va @%*. Ngddtr ¢ §c i o n*va@ael Mnt Lmgddic €

tinh th y phan chitin (khfng 1071 3 4 %) ; c § c*, Fe'p Mg** nahEBTAN G
hh "M kh?!nwnledzynge, & A L €hnig daot &2/H07%
(Hinh 38C).

Cac ion kim I&4 c6 thitham gia’ n "nb dal triic phan't protein va hét | ni
xUc tac ¢ca nhiQu enzyme. Tuy nhién, cac ion kimdaHag (vi ¢ : k&m, ~ ndi, sh..)
t h @ gay bih tinh enzyme29. Trong mts t Tn@ h p, hdt | ¢ a chitinase
t £t ng “kh e mb@z2 hoto Mr?*, ching Hh C&* va Mre* hott hoa chitinase
c. a Stenotrophomonas rhizophia22 [129 . Trong ?kayiccHl § n\W gk
chitinase t S. rhizophilaG22 vaBacillus sp. R2. Ctdl t§ ion (SDS) va chi t§
khéng ion (Triton X10 0 ) [ lhn dn O hdt tinh ¢ a chitinase 129.
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Nhe€ Ig«SD®Vaurealacackhbi/n t 2 nh n ¢ nglamhtitholy t h €
enzyme do gayars t h a y cHIltric ¢a enzyme. Theo Ekundayo va Bamidele
(2016), Trichodermacd thtm¥ dm v i EDTA, X lyblag EDTA [mxhdd " m g
L t ©h nig a thitinase t T. viride[91].

3.2.7. Hd4 tinh kh&ng nbin in vitro ¢, a Ta-CHI42

Hol tinh khang iih ¢ a TaC H 1 4 2c tribhebay  hinh 39 vablng 3.7. $h
t rngc arthA.nigergdybnh h®e Mmkaynihn g, nh€238 Lnkh t Oy
~cchjt r ° n "mgchaTaCk2 (Hinh 39).S I u” blng 3.7c | mhy tHy sinh
kn'icargh bnhgim L §Wd@ tac dng ¢a TaCHI42 ch 4G 57 mgt €hi
(kndfng 1, 63 mg c X ly)i 60KmML TalCHR42. Trong khi L i ch ng
khong x Iy Ta-CHI42, sinh khi  t €924 mgl(khfng 7,23 mg sinh kh kho).

Hinh 3.9.4n h * mg© a enzyme T&HI42 tinh $thlén s i ‘mb ¢ atAr ni@er A-1: moi
ttneg khlng c-  icthhgtAi2n a smé nglctitaniTa@HI42.

B[ng 3.7.4n h ' ig€©aenzyme T&LHI42tinh sthlénsinhkhi t €hi v~ kh?
¢ asinbhA. nigersau 48 gi nudi .

Ta-CHI42 (U/mL) Sinhkhi t €hi Sinh kK i khé (mg)
10 611° 4,77
20 366° 4,27¢
40 119 2,4F
60 57 1,634
n"ich ng 924 7,23
Chu thich:Céc ch céi khac nhau trong cing inc tbiWith s saikhacc - T nmpk& a t h

(DuncarmpdB, @®ingn mhdkhdhgcdchitinase.
T€hnght nghnay mtscchitinase tadi'th pbMi hin® E. colil «
cho thsy hot tinh khang iin ¢ a ching. @3ng Hh, diitinase 42 kDa (ECHI2) t T.
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harzianumkhang Hcacrih bn h  k h § ¢ Fn dxysporumf.ep@ycopersicj S
rolfsii, Alternaria brassicaava Alternaria brassicicolaS n h* ngcgra®inbn b _c
ch "'ng, elnzy me 2 0281. €hijinasel32 KDa c6 nga g ct lta mkh
nng, &0 v~ X)L § g\@cakid nBh gay bnh* cay ffrng nh€

Alternaria solanj Fusariumspp, R. solaniva Verticilium dahliae[270. Cac f]bao
s i nbh ¢ a Cylindrocladium scopawum, Cryphonectria parasiticaNeofusicoccum
parvumva F. oxysporuml. « pha v b i chitinase 48 kDa (ChiKJ406136) fS.
sampsoni[153. Ngoai ra,chitinase Ip I t Ldu L Vigna unguiculathl’ ‘& biw
hin® P.pastorisc| ng sftkhd n & mgch]s nfy mfm ¢ a bao 't va sinh
t rn@ ¢a Sinbh Penicillium herquei[149. Nh ng nghién cu nay chng minh
raag cac gen chitinase & sinh \ nhan thc c6 th\AL ‘& bW hi n trongE. coli hotb
nbin men vachdngl. ¢hWhi n hdd tinh khang i cao.

3.3. THIe T Ke CAC Cr UTRUCBIqQU HI' NCHITINASE , TH- CVxT

Céc gen chitinasd2 kDa bacy’ m Chi42t T. asperellunSH16 va2 gen t ng
h psyncodChi42l vasyncodChid2 L < i t €u h - la‘& thérvao kector Biv
hinthcvd p MYV 7i5 9 Qokién ¢ a2 promoter dp35S Hd pAsy.

3.3.1. 9o dong gen chitinasa/ao vector pMYV719
Cac gen chitinasé2 kDamang tr 3 nh t pep€idet §&n d
t _cacvectorpUC19Lhi42 pUC196yncodChi42l va pUC196yncodChi422 L \thay
t ht/)r 3 rCAB-Lt+SD1-SEKDEL trong vector pMYV719 (Hinh 30). Cac gemay
c- chi Qu d~ i cokvectof pMyV719saB khK m®li t r 3 n-h- t
SDISEKDEL ¢+ kodmgt HGB ck bvkehct or t 8i t° h
chitinase 42 kDa, pNHL19.1Chi42), pNHL19.2 6éyncodChi42l) va pNHL19.3
(syncodChi42 ) , L€ ¢ ki Wm tra b33ng khuJch LUij
Khu/fjch LY4i PCR b33ng c8§c cHp m i LHc h
di n c¢c,a c8c LoUYn ch ™ n c¢- k2 dhkDakhh® [cn gp h
1,3kb (Hinh3.1) . Ph[n ng cdt h4n c¢ h/Sat+Xba, t h,
Xbd,vaSadcl ng cho c8&c k/Bad+dhd[ othoe A b HrmoE nDN
11 kb (pMYV719) v khol[ ng Xha 3 h&abbchd 3 en
btng DNA kholng 12,3 kb (pMYV72394).+ gen ¢
nNW bi Wu hi m genhgcthih tlcabing tJ b~" o th ¢
Le ¢ LHt d€e i m prbimQu ekhitWd ch, @  p. Tron
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gen m« h-a chitinase 42 kbDa L€ ¢ LiQu

khfm s¥%p | h, Loy | " cmllut ttea® ergs n hd_nngg prr, or
v’ ph% h  p cho nhi Qa1 2594 Rrdd mather kQ&MV 1
tr3kth ti phiénmg& - thW Li Qu khi Wn s, bi Wu hi
to"n bsi oh255. W |

Gly-Pro-Gly-Pro

A Vector pMYV719

= (CTB-L-STD-SEKDEL) | + Target gene (chitinase gene)

Hinh 3.10.S h" titi/} k/Jvector biM hi n th ¢ vd nNhémpNHL19. (A) vector pMYV719, (B)
nhom vector pNHL19, LB va RB: bién trai valplt, a ving FDNA, NosP: promoter @
gen nopaline synthase, NPTIl: gen neomycin phosphotransferase Il khang kanamycin, NosT:
terminator ca gen nopaline syhase, Kozak: trinh tlién_n g Wibosome nbh bl va b
L'fu dch m&a, CTB: gen ma héawi L hB & t[, L: trinh t Gly-Pro-Gly-Pro, S1D:
ving bW md S1D, SEKDEL:tin hi u duy tri trong réh g . iln@ sinh chd, dp35S:
duplicated promoter CaMV 35Sya target gene: 1 trong 3 ge@hi42 (pNHL19.1)
syncodChi42l (pNHL19.2)va syncodChi42 (pNHL19.3) bao’gm d ' &h peptide tin hiu.

|LB>—NosP NPTIT | NosT -

B Nhom vector pNHL19
Abal Sacl

Target gene

|LB>-NosP NPTII| NosT H dp35S

kb

M 1 2 3 PC1 PC2 PC3 NC

Hinh 3.11. KhwE h U RCR cacgenchitinase 42 kDa tkhuX IS E. coliv, i cac dp m' i
'Ho hi u. M: thang chdy DNA 1 kb (Thermo Scientific)l: Chi42, 2: syncodChi42l, 3:
syncodChi422, PC1: pUC19Chi42, PC2: pUC1%ByncodChi42l, PC3:
pUC195yncodChi42, NC: E. colikhéng bih np.
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kb

11
10
6
3
1,3

M PC 1 2 3

Hinh 3.12. Ccb hth ch]vector pNHL19.1b%ag Xba va Sad. M: thang chifn DNA 1 kb
(Thermo Scientific)1-3: pMYV719/Chi42 ‘& ocblfn ° It bBag Sad va Xba, Xba, Sad;

PC:genChi42t pUC19LChi42

kb

M PC1 PC2 1 2 3

Hinh 3.13. Ccb hth ch]vector pNHL19.2b%g Xba va Sad. M: thang chiy DNA 1 kb
(Thermo Scientific) 1-3: pMYV719kyncodChi42l I' ‘& ob Ifn ° It KBag Sad va Xbal,
Xbd, va Sad; PCl: pMYV719 mtth vong PC2: gen syncodChi42l t puUC19/

syncodChi42L.

kb 11
10
6
3
1,3

M PC1 PC2 1 2 3

Hinh 3.14. Ccb hth ch]vector pNHL19.3b3ag Xba va Sad. M: thang chii DNA 1 kb
(Thermo Scientific) 1-3: pMYV719/syncodChi42 I' ‘& ob Ifn "It KBng Sad va Xbd,
Xba, va Sad; PC1l: pMYV719 mtch vong PC2: gen syncodChi42 t pUC19/

syncodChi422.
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3.3.2.TY dong gen chitinase va promoter Asyao vector pMYV719

Thi/t k/]vector biM hi n pht hp v i vd ch 1a mttrong nhng yu f quan
tr ng quyl nhis thanh cong.ca k thud ttb cay chuyt gen. S biwi hi n ¢ a gen
chuyd trong thc vd& °E ®Wh sod théng qua h&  nfy ¢a promoter va
terminator. Hin  n aM. @ kiWi hdt ngcagenchuw  thcvd , LK c -
nhiQ lo4 pr omatsed ng.LT@Nng nghién ai ndy, ngoai vic $ d ng
promot e W @pMMBMHN gen c¢hi tlQaapa srén, chihgddi L «
con s d, ng promoterAsy LHb hi ur U'W £ n’gng sin@tng h p enzyme b phch
d b nhimngih bnhnllar ¢ acay fc [104 . “St¥b ddhg gen chitinase va
promoter Asy vao vectori hinth cvd  p MY V 7cltthh Baye hinh 3.5.

pMYV719

LB NosP | NPTII

Hindlll  Xbal Sacl

+pAsy [ -dp35S

pMYV719/pAsy

LB NosP | NPTII

Hindlll  Xbal Sacl

+ SP-chitinase gene || - CTB-L-SD1-SEKDEL

pNHL20

LB NosP | NPTII

v
pAsy ‘SP chitinase gene | NosT g RB

Xba | Sac

Hinh 3.15 S h™ thi/J k/jnhdm vector BM hi n th ¢ vd pNHL20. LB va RB: bén trai va
phli ¢ a vuang FDNA, NosP: promoter @ gen nopaline synthase, NPTIl: gen neomycin
phosphotransferase Il khang kanamycin, NosT: termina@men nopaline synthase, pAsy:
pr omot ewhi uks Kozak: trinht lién_ n g Wibosome nbh b} va bty Fuldch m3,
CTB: gen ma héaWii L hB &t t[, L: trinh t Gly-Pro-Gly-Pro, S1D: viing b mo
S1D, SEKDEL: tin hiu duy tri trong réh g . iln€sinh chil, dp35S: duplicated promoter
CaMV 35S, SP: trinh tpeptide tin hiu, va chitinase gend: trong 3 gen chitinaseChi42,
syncodChi42l va syncodChi422).
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3.3.2.1. To dong promoter pAsy trong vector pMYV719

Promoter dp35S HoY kh i vector pMYV719 [Rag Hindlll va Xba. Promoter
Asy cltééh dong.tvect or pUC1 Rigaryme i nfYn.b Sau
vector pMYV719 kht!ngcghwi pproomoa Ve thamps3ys SI
vector tai't h p pMYV719/pAsy. Vector mi n "y c Kivwh tra’if8g pHn_ ng b
hth chv. i 2 e n zZWaéauoahkhs Ic hT th thawoh cdng @ promote Asy vao
vector g c pMYV719.
3.3.2.2. To dong gen chitinase vao vector pMYV719/Asy

C8§c gen chiti n &mspeptide #n hkiDu mE:'oc phaeHo t
vector pUC19/chitinase®g Xbd va Sad Wihay th]trinh t CTB-L-SD1-SEKDEL
trong vector B hi n th ¢ vd pMYV719/pAsy tb thanh nhém vector taith p m |
pNHL20, bao ‘gm pNHL20.1 (Chi42), pNHL20.2 gyncodChi42l) va pNHL20.2
(syncodChi42). S hindinca c8&8c gen chitinase trong
L ‘& x @hcbrad khue hY RCR va phn ng abhth ch]

KJT qul trinh bay hinh 3.16 cho thy cac $§n pt¥n P C@ cok 2 ¢ h c phth €
h p v i 3 gen chitinase 42 kDa, kiog 1,3 kDa. P ng o hth ch] cac vector
nh-m pNHL Z6 chicy L2@nzymeXbd vaSad c | n df quf bh%n &
nh€ t2nh to8n[ngl 1blt nkgb DNbAMYkVh7ol 9/ As[wg) Vv~
1,3 kb @en chitinase 42 kDa) (Hinh 3.17).

kb

1,5

1 1,3

M 1 2 3 4 5 6 PCi PC, PC; NC
Hinh 3.16. Khuw/k h 4 RCRcacgen chitinase tkhu IKE E. coliv, i caccHbm’ i Holhi u.
M: thang chdfphp DNA 1 kb (Thermo Scientifi¢)1-2: Chi42 3-4: syncodChi42l, 5-6:
syncodChi422, PC1: vector pUC1@hi42, PC2:vector pUC1%yncodChi42l, PC3: vector
pUC196yncodChi42, NC:E. colikhdng bih np.

kb

M PCi PC; 1 2 3

Hinh 3.17. Cabhth ch]cac vector pNHL20 Bag Xba va Sad. M: thang chii DNA 1 kb
(Thermo Scientific), PC1l: pMYV719/Asy, PC2: gérhi42 va 1-3: pNHL20.1 Chi42),
pNHL20.2 gyncodChi42l) va pNHL20.3 $yncodChi422).
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Promoter L - ngngweng qué trinh bilghura ng 8Mifm Ho s
hot nghiugica gen L2ch. Khi p#fndhiJe Wi g a n
chotoan bcay,vics dngcacpr o motbleu ¢ h dtundrg thilss gilp
genchupd bMhinmth h  himhi nQugay goppngims | «ng ph?2
| “@gvachii di_mdqt cdy@huyd gen L11. Cay Kt riid nhi m céc 181 nbh
b nht LH cothanhfbaocha c¢ hi Rhizoctonid Aspergillusokb Sclerotium
gay thir hotbthic r,vivdy vi ¢ n xud chitinase ngdl bao" r la ¢fn thip WL
blo v cay Kt ch ng IY cac tac nhan gay bh 104 nay.

Chohlnay, ch€a Qvcd@§ngcgpoohmbime vcay
I%, pin | n cac cay chiyd g €urs dI’ng promoter CaMV 35S. Tuy nhién, @i
S d, ng cac promotertl thanh 81 ©~ m g e M hi:r?” @i ng iy iphch khéng €n
thi/l, ckHnt ng ‘garv "tohic'§ay csd mghta @hat Hed khac cath ¢
vd[85] . Do,ctitugalmh §n | “nghibqugkhdangatn ¢ a cay Fc
bagcachsdng pr oHmbiue.r L
3.3.3. T9o vi khuXn A. tumefaciend BA4404 mang gen chitinase

Céc vector tai th p mang cac geohitinase42 kDa nhém pNHL19 va pNHL20
I ‘& ti/p h p vaoA. tumefacien&BA4404. S hi n di n ¢ a cacvectornay trong Vi
khuXy Agrobacteriuml. & ‘& kiwh tra Rag khuE h Y4 PCR cac gen chitinase v
cac ¢pb mi Holhi u va pifn_ ng abhth ch] KJ} qul trinh bay hinh 3.B va 319
cho ttBy cac §n piyn P CR ¢ - . clpBudp v it chc®en chitinase. Cadrs
phXn o hth chjb?ag Xba va Sad ¢ | rchp K} qul phu hp,s xulihin2bt n g
DNA c6k 2 ¢ hcrt th@& moi ktgplnglll kb (vector) va 1,3 kb (gen chitieds
(Hinh 3.D). KJ} qul nay cho thy cac vi khoqr A. tumefaciend «Jb sang cho qua
trinh chuyM gen chitinase vao cay. benthamianava cay & trong camghién cu
ti/p theo.

M NC PC1PC2PC3 1 2 3 4 5 6

Hinh 3.18. Khw/k h Y BCR cacgen chitinase nhom vector pNHL19 t A. tumefaciens
LBA4404. M: thang ch¥ DNA 1 kb (Thermo Scientific),-2: Chi42, 3-4: syncodChi421,
5-6: syncodChi42, PC1: pUC19Zhi42, PC2: pUCl1%yncodChi42l, PCa3:
pUC196yncodChi42, NC: A. tumefacienkhong tip h p.
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M PCiPC;PC31 2 3 4 5 6 7 8 9 NC

Hinh 3.19. Khwk h Y BCR cacgen chitinase nhom vector pNHL20 t A. tumefaciens
LBA4404. M: thang ch¥ DNA 1 kb (Thermo Scientific),-B: Chi42 4-6: syncodChi421,
7-9:  syncodChi42, PC1l: pUC19Zhi42 PC2: pUC1%yncodChi42l, PC3:
pUC195yncodChi42, NC: A. tumeficienskhong tip h p.

M 1 2 3

Hinh 3.20. Ccb hth ch]cac vector pNHL19trai) va vector pNHL20 (pf) b3ag Xba va
Sad. M: thang chu§y DNA 1 kb (Thermo Scientific), 1Chi42 2: syncodChi42l, 3:
syncodChi422. Cac gn chitinase dat 1,3 kb cac vectopMYV719 vapNHL20 dai~ 11 kb.

3.4.BIqUHI" NT§M TH" | GEN CHITINASE TRONG CAY N. benthamiana

3.4.1. BW hi n ¢ acac genchitinase

Cay N. benthamiand’ ‘& s d ng ph bi/h WbIW hi n tt th i gen chuyM
nhan L § n h u qii g8 chl fracbiWi hi n th ¢ vd thong qua k thud thiin nhdp.
hu Wica phe@hngly 1a kf ntngM Bm nhanhv ~ “tvr@c
(overexpression)khong bn h "mg@iv trigln gen L 2]bdothcvdb ng t
(hi u_ ng v tri - position effectva cé tWi/h hanhbiMhin t r ong ctha m?
ho"n to9 nhe€e | 8§ |

D ch khu{y sau khi ly tami. & ‘& B sungacetosyringone n @y t hip chil
phenol doflbao thcvd b f nt h ©hJ/hm, cd vai trd quan tng trong vic nhdh
bi/T va gda KT vi khux v i t/]bao th ¢ vd [99]. Vi vdy, trong cac thi nghim chuywd
gen hay BiM hi n ttm th i s d ng vi khi§ A. tumefaciensacetosyringong h /g
L& t he°m vtchhdéigei khu gitp cho vi khdh d dang xam nhim
vao cay p57.
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V' trilatrén cayn h * i g2 Qua trinh bh n vector vao laLa cay lic con
noncokhfnt ng s ngrkihe vkh[@t n gng b p cac cliicagn g €14 v i
knfnktng sngkdmc ala@a, vict nghpcacciihfu n hrera lichdn.

Béndh h  L[nt nkgh >dgra vikivivaolan on cthhmagy o "o/l § g
qul nghién cu ¢ aNguy n Th Minh H3ag va cs (2015) cho #§, phFn m» 14 non

th 1va2t ng n xu ng va nhng la chinh gia than cay% Qi ki n cho s xam
nhimcgavikhbhtt hhn . a dubmwnhsind hg R p° cay ludn din ra va
LFobit, qu§ UYtdpirumgpchlyptdlc h quan Lang @ansnivah t |
nh ng l& chinh gia than cay; vi vdy, proteinquantamc | gt £t ng | 8.n t he
Do |, trong thi nghim nay chiing tél. «&m nhj m Agrobacteriumvao v tri [& non
valabanh®l ang smngm#hh.t r €

Phan tich SD®# AGE v~ West eatmc hbrd oMk § dnk £ Hive
hintthhthica c8&8c gen chitimas&2 chB&dhkiEnqndg pr o
kDa® cay chuy genrnichiig L d-€Hna timtky trén gel va trén mang
thXn tich (Hinh 3.2va 3.2) . nmog, ctieehi ut Western blotchotfy mc L
biW hi n ¢ a gen chitinase fin theo thi giant ngay th 3 Jpngay th 7 sau khi
thth nhdbbvi c¢c8c vector LU'bHi, khigNdhg he hp vediog €
(PNHL19 va pMYV508), mc . bBiWhingca gen c¢ hi_tngayths3e/jt £ ng
ngay th 7 (Chi42va syncodChi42) horb ngay th 5 (syncodChi42l) , salm L -
dfn trong nhng ngay tlp theo. Nhin chung, v s d ng hn h p vector cht £ n g
biWw hi n ¢ a genChi42 va syncodChi42 ° N. benthamianaGen syncodChi42l
L& xam nhimbdag vectohnHpnvedyoc: nlgc @h hiu
Western kh8c rmHnNb3R.h?ng LEng Kk

NGi chung, 2 gen chitinade* e fi €u ‘tphobiMd hih® thcvd h hn
gen hoang @ Chi42, Hblbi t 1a gensyncodChi42 L « cHy m ct, HiiWi hi n cao
h hn L[VrényVedtern blot.

3.4.2. HAt tinh th, y phan chitin ¢ a Ta-CHI42

HoUt t2nh th,y pQHInd2c_ (achéniyme N.T a2
benthamianac huy Wn gen L€ ¢ LS8nh gi § sh b, b
colloidal chitin. KJt qul[ ° h3nh 3.24A
D v° L€ ng k2nh o), Il ck honsymgd@hisaivadame( (
cm (syncodChi4d2)sau3ng”™y x©m nhdp. Trong Kkhi, h 3
gi i | . n hhn sau D-dngayehlzQHhed2®al Ut h ik hno,|
cm (syncodChi42l) va 1,9 cm gyncodChi42) . V,ng phon gt [ C
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CHI 4 N. benthamian#i/h nYP vector pMYV79 khdngmanggen chitinasdr o Hic
mang gen chitin@#d ki Wwlthadng §cUinghi  m
vV, o e n zGHned 2T at . c8c gen c h isyndodChi42Ze va L « L
syncodChi422).

kDa
42

170
70

40
25

42

15

M N N P 1 2 3 4 5 6

170
70

40 42

25

15

M N N P1 2 3 4 5 6

Hinh 3.21. n in di SDSPAGE dch chi} protein t & cayN. benthamianahuy gen A:
syncodChi42l, B: syncodChi422 va C:Chi42 M: Thang chify kh i ° hg@han't protein
(PageRuler Prestained Protein Ladder, Thermo Scientific). P: enzys@M& tinh $th

| "micing d€hng. N1t cayN Ddenthdmianshoang &l va cayN.
benthamianabi/nnp vector pMYV719 kht!ngdgicmagéam. 18:en ct
sau 3, 5 va 7 ngay xam phi (pNHL19),46 : s au 3, “rg xamnhin? (pNHg19y L

va pMYV508).

Enzyme TaCHI 42 t _ d” c¢ch ¢ h NJpéenthgmaoat leu WWrc . qe
syncodChi42 Yt hoUYt L[, cao nhblt khol[ng 290 U
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hai vector pNHL19.3 va pMYV508 sau 7 ngay. Enzyme-CTH| 4 2 t . g
syncodChi421ci ng ¢ - ththo %t pth2€mh chitin kh§ cao

ng "y xXx©m nhi,  m. Trong khi ECHI 4h2o0 &hi42Lg e nc
chkholng 110 U/ mL, t hblp RGHl 4o Ut. tcc@yh no
syncodChi42l vasyncodChi42| fn | € t6 1 I'fi, 7H¥ih 23. 25) .

M N N P 1 2 3 4 5 6

42

M N N P 1 2 3 4 5 6

170
70

40
25

15

M N N P 1 2 3 4 5 6

Hinh 3.22. Phan tich Western blotah chi} protein t 1a cayN. benthamianahuy gen.A:
syncodChi42l, B: syncodChi422 va C:Chi42 M: Thang chifi kh i ° hg@han't protein
(PageRuler Prestained Protéiadder, Thermo ScientificP: enzyme T&CHI42 tinh $th t

vikhur | “ioh nlg d<€hng. IfnNlk [8@cayN. bedthamiandoang & va cayN.
benthamianabi/nnp vector pMYV719 khtngicmagnag.l-8en ct
sau 3, 5 va 7 ngay manhj m (pNHL19), 46 : s au 3, “rg xamnhin? (pNHg19y L

va pMYV508).

72



6.00E+04

W syncodChid2-1 m syncodChid2-2 m chid2 e
5.00E+04 -
4.00E+04 -
el
ko]
’%" 3.00E+04
>
(&)
2.00E+04 1
100e+04 4 L1
000E+00 '. T T T
PC N1 N2 3 5 7 3 5 7
pNHL19 pNHL19 + pMYV508

Thoi gian (ngay)

Hinh 3.23. C*en g, cla tin hiu Western blotPC: enzyme T&HI42 tinh $th t vi khuXn

| “"micing d@eHvagN2:Ifn "It & cay N. benthamianshoang & va cayN.
benthamianai/h nY vector pMYV719 khéng mang gen chitindsé mi ch. ng am. 3, 5 va

7:sau 3, 5va 7 ngay xam nii ( p N HL I 8g)xamvrihim (pNHL19 va pMYV508).

Cac ch céi khac nhau trénWi “ bBiWith s saikhdcc - T nmdiol® t hDbyncan
p<0,05).

Hinh 3.24. Ho4 tinh th y phan colloidal chitin ca enzyme T&HI42 t |4 ¢ a cayN.
benthamianachuyw gen.A: 3 ngay sau khi xamnhin  ( p NHL 19) , B:"nd ng"
xam nhim (pNHL19 va pMYV508). S1syncodChi42l, S2:syncodChi42, Wt: Chi42 PC:

enzyme TeCHI42 tinh échgavikhvg | “ioch nlg d<€hng, N 1kI&®cayN.N2 : I
benthamianahoang & va cayN. benthamiandi/h nYd vector pMYV719 khéng mang gen

chiti naishengm. m L
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Nh3n chung, enzyme c_,a 2 gen chitinas
ph©n chitin cao hhn khN. befit@mianaz ¥2@m whi me
PMYV508. So s8nh hoUlt t2nh th_y pho©n ch
Western blotch t hbly ch¥ng c - kJJt qul t<€hng t h?2
tr°n Loa thYch c¢ch_ a coll oi dal chitin clr

350

E3ngay E5ngay M7ngay a

300 -

250

200

150

Hoat tinh (U/mL)

100

50

N1 N2 1 2 3 4 5 6

Hinh 3.25. Ho4 tinh chitinase ca enzyme Ta&CHI42 t cdy N. benthamianachuy gen
chitinase sau-3 ngay xam nhim. N1 va N2: fn "t I&cayN. benthamiandioang &1 va
cay cayN. benthamiandi/nhnd vect or pMYV719 Kkh!ngichmgng ge
am. 1 va 2: xam nhin v "ng ¥&m nhim gensyncodChi42l. 3 va 4: xam nhin  v"'ng L
xam nhjm gensyncodChi422. 5 va 6: xam nhim  v'ng X&m nhim genChi42.Cac ch
cai khac nhautrénWi ” biwiths sai kh&8c @mg k°nd Dupe®bm o6s t e
3.4.3. Hék tinh khang nbin ¢ aenzyme TaCHI 42 tQ ki mig VvittD |

HoUt t2nh kh8ng-CHbl#h2c L& enxgme LTah d.
chJ] sinh tr€ ng c¢c_,a s | BHolisigoOyth” mh t f
ch_a chiti nng HwoBin-Céll&ah \RITaCHI82-2 N. benthamiana
L€ ¢ LY ng x Caqcvectorj pNHL1%1 & gNHL19.2 pMYV508, sau 7
ng" "y xXx©m nhi_, m L€ c6¥T3bhndg SProBil xNEMh?3
chJ] sinh tr€ ng t-€HI42 . mSi nhr €8.ndfsict FEhal Eta
kholfng 92 mg v° 40 mg (kholng 1 mg v~ 0,
| Fn | € t v, i-ClHl42-1W/TadHI422 .a Tlraong khi NL -,
benthamianah 0 a n g Nl Heinthamianai/h ntp vectas pMYV719 khong mang
gen chitinase si nh k B. rdlfsiilt *ehi L Bn al. 201 mg v~ 95
9 mg sinh kh i kht*) (Blfng 3.8).
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Hinh 3.26. Th nghi m hdt tinh khang &I S. rolfsii ¢ a enzyme TaCHI42 t cay N.

benthamianamang gensyncodChi42l va syncodChi42. N: cay N. benthamianahdng
chud gen c¢ hi tch nggddm.81: 60'UmmL TaCHI42-1. S2: 60 U/mL TeCHI42-2

Blng 3.8.in h ' ig€©aenzyme T&LHI42t cayN. benthamiananang gersyncodChi42
t ©hi_ aeinbrkShrdlfsiisau 36 gi nudi dy.

1 vasyncodChi422 |én sirh kh i

Enzyme N'n g, (WmL)

Sinhkhi t €hi

Sinh kf i khé (mg)

TaCHI42-1 10 902,12 7,33
20 524,67 519

40 372,04 3,32

60 91,1% 0,97

Ta-CHI42-2 10 873,03 7,0T
20 504,55 5,13

40 272,83 2,40

60 39,68 0,37
NC1 1201,04 10,73
NC2 958,88 8,84

Cha thich TaCHI42-1: enzyme ca gensyncodChi42l. TaCHI42-2: enzyme ca gen
syncodChi42. NC1: dch chi} proteint N. benthamian&oang &1. NC2: dch chi} protein
t N. benthamianai/n n vector pMYV719 khéng mang gen chitinasgc ch céai khac
nhau trong cing mc thiwWth s s a i khg8§c ‘mqg

Trong thi nghim
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k°nd DqpxeeSm 6 s
n"y, c¢8c ¢e nQ@ khiiibti promotereCaMv-e€
35S cavirus kfm s Yap, ttridht khm | ng co6 tW. ‘& kich hét trong cac mé
th ¢ vd khac nhauZ55. BiW hi nttmth ic atait h pcret xUkhwh P1 trong la
¢. aN. benthamiandotb khang nguyén n  clf t cfu B trong la ¢ cli (Raphanus
sativusL . )  c’lc n @l KkhiMe i promoter 355145, [155.
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Danielson va Pezacki (2013) ciamg protein P19 '@¢h ma hai phan tRNA nh ,
d o _Eceh]qua trinh’tng K p protein B3]. Cacnghién cu L «ra réagp b\ hi n
tUm th i protein trong I1&N. benthamiana@hohi usutl ¢ a o Thrg xamlafim L
V. i TBSV p19[283. Agrobacteriumch a p35SGS N L' ¢ ~ g ®am nhim v |
m t trong nhng vectormanggen im Hig _ c¢ ch]virus (vi d: p35STSBV.pl9,
pP35SCMV.2b, CMV 2b (#94) b ccb C-terminal, p35SPRSV.HE®ro hab p35S
TLCV. Tr AP) L « WbiWrmi nttSn th g ¢ db§locgronidase (GUS) N.
benthamiang191]. Yamamoto va cs (2018) timHhtrinh t kh i fultdi dn ¢ a
geminivirus KFh pviy/uf kit h %c [ thi@pd rtbiwW i nttmth i g a
protein h#nh quang xanh &t (GFP) N. benthamianahéng quak: thud thbin nhdo
[292 . Zhao v~ [ithisnh{(ugd bi/hnd tRag cach b sung mts y/u
t n h @azdeytidine (AzaC), acid ascorbate (ASC)Hhdween20. Cac chil nay khi
I ‘& thém vao dung' dh xam nhimvin'ngl, 20 JOM. il AzaC, 0,56
V. i ASC, hdb 0,03% ¢/v) “ily i Tween20l & “ m t_icn gbiWinhi n GUS
trong la ¢ aN. benthamian§29§|.

Cac gen ma hoda chitinase i t s loai Trichoderman h & harzianunmva T.
virensc I n g ° B kih i€vao thic 14, khoai tay, bong va tdo'ag I m t s
mfm bn h  rke@aria alterrata, A. solanj Botrytis cinereava R. solani[159,

[94], [237]. Tuy nhién, s biw hi n ¢ a chithasecongun g ct nbhl « ° df€ <€u
trinh t ch' L ‘& tim thyy trong mts b&o cdo chng Hth  n h @iCd eRmizopus
oligosporusvao Petunia hybridg[141], thu ¢ la va ca chuall4 va Brassica napus

[140 . Agarwal v~ 7ds ‘©u2 thl %) gedoddoogvi khoh W

biWi hi n* thu c I&. Nghién cu cho thsf t | thich hp ¢ acaccodoni €©uWec - t
ttb ra's biw hin cao ca gen chuyd. N v @at [ nay, ki n £ n §u hini

gen cOth\k h 1 n’g dithen [28].

T€hngnhtg} cklf ga ch¥%ng t?ti), @sect log efth n h €
(Hordeum vulgarel.) va CeChilt théng Uc Casuarina equisetifolid. . ) ‘lc« L €
L€a v~ o khoalaqua @ynhAgrobdcteriuml. « Wbhi n hdt | nig
khang i ¢ a ching 281]. MHukhac, nghién_cu ¢ a lbrahim va cs (2007) chokih
s kichthichfgih | ° m [t xtEtokpandrin trongAgrobacteriunl ‘& birh nt vao
nubi d3 huyQ phi 1] bao Nerium oleandef122. Trong nghién cu nay, vi khoq
Agrobacteriunk ht ng ch ™ n g eadtacgngbivii m m chignase frongg
bao th ¢ vd sau khi xam nhimvathcvd fnxud e n z y mephln_ mgphdng
v d @ téac nhan kich thich, vidy L' «6_c chjnhGs phat trid ¢ aS. rolfsii
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35.iNH HNGC AM TS YeUT LENHI UQUI CHUYgN GEN
CHITINASE VAO CAY L §¥ C QUA TRUNG GIAN A. tumefaciens

Ph€hng pwW §p e o'khlpgndtencaylc Wb ra gi ng It co kif
ntng kbHn§led [166, [280. Tuy nhién, hiu qu chuy gen “ittigay L
thu ¢ vao ging cay nleh gen, gen chth ch n 1 ¢ va chng Agrobacteriun{197. Vi
th/] nghién cu Qi ki n thich A p cho chuyd gen” m t gi' ng It ¢ thwt 1 cékhi
ti/h hanh la thc s ofn thifl.

Qua trinh bijh nh gen qua trung giaA. tumefaciensni n co hiuguc ao L | |
hiphli x 8hemtkK y/ut [nh hen g/hQua trinh bih np ¢ a T-DNA. Trong
nghién cu nay,ln h “mg@©amd , tJbao vi khug Agrobacteriumth i gian tih
nudi &), 1ay nhim, * ng.nudi &, N n g, atetosyringone, kanamycin va cefotaxime
I « ° ko sat. Hic[cacth nghim L<cthichinvich ngA. tumefaciens
LBA4404 mang vector pNHL19.3.
3.5.1.4n h “hg& ath igian tiQ nudi cby

TiQy nudi &y cac mau vd  _tc khiBay nhi m v, i Agrobacteriuml. « [ thi n
I § n\ghi kg chuywt gen cay Kt (Hinh 3.ZA). T | mdu tai sinh chi va kil
ntnagqgsétca ch¥%ng ¢t ng°chnlm?Qlcad ndikhi tigh nudi & 3
ngay. Mt s nghién cu cho Rag tigh nudi &y mM¥ vd cO thM ~ m  t phArgchias
t/]bao thc vd gitp T-DNA t vector bW hi n d dang bih nd va tich hp vao
DNA nhan ¢a chiing 166. Ngoai ra, th nudi &y mx vd  _tc khEbirh nt gen
clng cngt 8gthohngh t ydiéut c ¢ a Agrobacteriumva cac tac
nhan chn 1 c I18n s phan chia ca t]bao th c vd [171]. Trong § cac khdng th i
g i a ncth @hi m, tiQy nud cBf mX vd 3 ngay cho'tl m» ttb ch'i (35,6%),
musng s-t t ng°chnlrova$chtkno@ (25,7%) cao nil Th i gian tigh
nudiddf k®o d” i hhn[mt Inndi to cili<¢16,8%).M01 @ii ¢ a
chwng t ¥mngvi kBrgd @ a Athmaram va cs (2006B89], Mayavan va cs
(2013) [L71] va Subramanyam va cs (20135F Qi'nhh thb} th i gian tigh nubi
cbf 3 ngay chdii u qu bi/h "% gen cao nil
3.5.24n h "hg& amd | VkhuXn

Trong $ cac md , \i khuXy Agrobacteriuml’ ‘& nghién cu (ODsoo = 0,51,5),
ODgoo = 1 cho 't I mXu tai sinh chi (80,5%), t I mXu s ng s6t va &h khu
(70,12%) cao nHl (Hinh 327B). Mdt | i khuX Agrobacteriuntrong dch huy@ phu
L- ng vai ngtrongbip odagen. Theo Rohini va Rao (2000), Q&= 1 la gia
trti ©u. bihrdpgsatoan b ht % kh phdic agi ng It TMV-2 [227).
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20 i x X
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Hinh 3.27.4n h “mg@acacyut Wht ' 14 mfm cé phoitb chiva $ng sét gi ng
I% L14 qua bih nt trung gianA. tunefaciens Cac ch céi khac nhau trén i = biw th
s saikhac - T nmgdioka® t(hDupk@BN 6s t est ,
3.5.3.inh h €ng ¢ ath igian lay nhi m

KJ} qul nghién cu cho thy th i gian lay nhim ¢ ITmhy “ g® rt Jhis ng
s6t va tai sinh ¢h ¢, a cac i vd. Th i gian lay nhim 20 phat c6tI mXu s ng sét
tr°n ‘'mgchnt acso nkil ,& 31,8% (Hinh 3.2C). Th i gian lay nhim 25
horb 30 phut cho tI' mXu S ng sét va &h khu thep v i 23,3% va 18,4%. TkJ}
qul th ¢ nghi m, ching tdinhch thBy th i gian lay nhim cang lau thi tI' m»u oy b
nhi m khu§y cao, kho dit khivakifnt ng t §ikéns K/hdol nghién cu
nay phd hp v i nghién cu ¢ a Orlikowska va cs (1995196 . Do L -, C h Yar
s d ng th i gian lay nhim 20 phut trong caht nghi m ti/p theo.
3544nh “hg& ath i g7 ranubildby

Ktqu khfosatyptf n"y L «3mhgd yig Hudi & chot I mX s ng
st tr ®mgchmiic 4124,3%% va'tl mxu tb ch'i cao nil (32,6%) (Hinh
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3.271D) .  Tr ong ngnud@ &t T-ODNA h i kb i vi khuXp Agrobacteriumva
tich R p vao b gen ¢a t]bao th ¢ vd trong mt th i gian nidl "nii thy thy ¢ vao
céc loai thc vd va ch ng Agrobacteriunl’ ‘& s d, ng [274. Hi u qu” chuyw gen
cay ke t b ng -1, & 9k Wi &F trong 3 ngay so N nlg nubi &
trong thi gian +2 ngay. Tuy nhién, sa 3 nrg nydi ¢, md = ¢ao ca vi
khuy Agrobacteriuml « | * m “ddamauvetth dw]s phat sinh chi ¢ a mxu.
Céc nghién cu t ‘©haqaMayavan va cs (2013) cay mia, cho B hi u s
chuyd g e n fnt Lin°git cde "YI{24,2%) sau k i~ ng’nudi &} trong 3 ngay.
Thi gTrmgnudilly hhn 3 nugsidychughhgen gim do s phét tri
qua mc ¢ a vi khur Agrobacterium[177]] . Mani ckavasagam v~
thong baofim quanirnggavicfi €i w©h an “aPnuandy Wiang ¢ao
hi u qu” chuywi gen L'du bdp [165. Park va cs (20052P4], Chen va cs (2010560
clng Jghwidy tr ong [Bthimbiuyd chuyw gen ¢ clivac.
3.5.54n h “hg& an n g, dtetosyringone

Vicchn ‘lc€ng, ASthichAp L - ng va'ingtrongvicgan@n t r
cao hiu st bi/h nh gen. Trong nghién @ nay, cac’nn g, AS khac nhau (2250
OM) [ &th hg® m. Kipqu chotiby, t I mxu ttb chi (27,336,5%),t I mxu
sng s-t tmgohnlinel(li5324,6 % dithien khi fnnbhgg Ld
ASt 0-200 pM (Hinh 3.ZE).. n'n g, AS200 pM, t I mxu ttb ch'i va s ng sét
G cao ndl, IFn " £ 18836,5% va 24,698 sung AS tTrngrRAgnhmva tr €
"ng nubi & vt ua 200 pMlam gifm dfn hi u s bi/h nth. Nghién cu ¢ a
Ashutosh va cs (2012) chBag, N n g, AS thich h p nang cao hu qu bi/h nth gen
‘ cécloaithcvd[38. Tiwai v~ c¢cs ( 200,06y ASR00pgMldti r €u
cho hi u qu bi/h nt va tai sinh chi cao’ m»u 14 nfm kh phdi ¢ a cay ft [266.
3.5.6.inh ‘hn@g an n g, kanamycin

Sau 37 ngoudiwy), muvd TEd@) v o mygiTDT vtica&ing, L
khac nhau (5050 mg/L) ¢a kanamycin (Hinh 37F). KIf qu cho tiy £ | mu dm
ngtbchicungyis cAim¥Xidyb gifm k hi “ntgt kBgamycin, n"'ng, L
kanamycin 100 mg§mlco ghdi b lkt Bhjclnt agaa ¢h& hiursudl
bih np gencao il ( 3 3, t6geENN g ,vnBY M rudi ) b hol t . KJT qu
nghién cu ¢ a Marka va cs (2022)m»X la nfm kh phéigaginglt | CG 7827
cho rag nn g, kAnamycin 100 mg/L pht Ip cho chn | ¢ ch'i bi/jh i va chi b
hodt ° n'n g, kénamycin 125 mg/L169. Vi vdy, "' n g, kinamycin 100 mg/ll. «
I ‘&1 ach n cho céac thi nghin sang Ic cay Ft chuy gen.
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3.5.7.4n h “hg& ann g, cefotaxime

Sau3n g ““ygnubi &, cacmudy ‘lcabln g mlng| ngrs@S vo
tring co cha cef ot ax i mMdod B 5vDkhwpgAgrabacteriumtrong m4
chuyw gen. Sad Ln"'yx clig€! im trnyADTrd b sung €
kanamycin 100 mg/L va cefotaxime 2800 mg/L trong 4ufn. K/} qul cho thy
nng, céfotaxime 100 mg/L, tI mXu tb ch i, mX S ng s6t va &h khu§ kha
thp t €hqlg 12% va 3,4% (Hinh 32 . Qnin~y 1ng khdng sinh€
cef ot axi manig th Agpbatteriumvi khuy phat trMd qua mcl « | " m
ch/f mX. Cefotaxime n"'ng, 2’50 mg /Ylh Hoan tohnAgrobacterium d
Lt I mxu tb i, mX4 S ng sot va &h khu§qr Glcao nidl (IFn ° t #00% va
80,7%). Nn g, clef ot axi me qu§ caps téiSihChigqami ) L «
(6%). Nghién c u ¢ a Sharma va Anjaiah (2000) chéag nn g défotaxime 250
ng/mL cho hiu gqu bi/h "% gen cao (55%) vao lafim ¢ a cay Ft [243. Marka va
cs (2022) khi chuwd genTc chitillWt £ n‘gng EHEn £ n g  kHin§ gigng &
ICG 7827 qua trung giaA. tumefaciensBA4404s d ng ml ngcftnrl €ch a

cefotaxime 250 mg/Ltw hi u stk bi/h nh* th/]h Tolént i 70% [169.
428 B mau tao choi
100 4 ™ mau séng sét va sach khudn

80
(%) 60
40

20

0

100 150 200 250 300

Nong do cefotaxime (mg/L)

Hinh 3.28.inh ‘fg@anng, cdlef ot axi mjet [( mg b chi, £ng sét va
stth khud ¢ a cay Fc chuywd gen.Cac ch cai khac nhau trénWi ™ bBiwi th sai khaaco y
nghomg tkh° (Dupck@®Nnods test,

Nh e, Wiqu nghitncugaluh §n LUnch %Xd8€c Sicki nthich
h p cho vic chuyd gen vao la fim ch a phéi ¢a gi ng It L14 qua trung gia.
tumefaciend BA4 40 4 . TXu Gamrfgn chia , p MicitiQr budi & 3 ngay
t r c&hi lay nhim vi khuXy, th i gian lay nhim la 20 phdt ODgoo= 1, Ongv ™ L
nudi & v. i vi khup trongti 3 ng” 'y "~ nhgcd b sung cefotaximee200
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mg/L; m¥ chupd g e © kil kBwh v i 250 mg/L cefotaxime va sangd” moi

t T n@ co cha 100 mg/L kanamycin cho hi qu bi/h % cao. Vicfi €u h - a
y/u t trong bimh nth gen gitp Ei thi n hi u s bi/jh % gen chitinase gi' ng &

L14.

3.6. Ble N Ny P GEN CHITINASE VAO CAY L §y C THONG QUA A. tumefaciens

Cac genchitinase Chi42 syncodChi42l, va syncodChi422) trong vector bid
hinthcvd pNHL19 v 'cp@Hh@Bi L€8§c pronmogter
dp35S va Asyl. & ‘& bih ntb vaogi ng It L14 thdng qua chng A. tumefaciens
LBA4404.

3.6.1. ChuyM gen chitinase vao cay'c

Vi khuXn A. tumefacien&i f h p L€ c lay nhim vao |4 nfm kh  phdi, l& nfm
chaphdivamblanfmcaginglt L14 theo iqugfQqubkhnth L «
I’ *& trinh bay trong ng 3.9 va céac hinh 39-3.31.

(

S lfutrinhbay blng3.9chotBfsau4tfnnudidy tr °n nguhin t r €

[ ¢ c6 b sung kanamycin va cefotaxime, 8 104 mu vd L “«c bilh‘@b gen

chitnaset 2104 vector pNHL19 cWh "b3IBHUAZ21B chitdiu L €

sinh. T I cAlitdisinhsng s -t t ngchnlmido niil & €4 mfm ch a

phdi v. i 203 chi t vector pNHL19 Chi42 66 chi, syncodChi42l: 69 chi va
syncodChi42: 68 chi) va 207 chi t vector pNHL20 Chi42 68 chi,
syncodChid2l: 74 ch i, vasyncodChi42: 65 chi). Ti/p JJlla mula mFm v i 104
ch'it vector pNHL19 Chi42 33 chi, syncodChi42l: 36 chi, va syncodChi42:

35 chi) va 113 chit vector pNHL20 Chi42 38 chi, syncodChi42L: 39 chi va
syncodChi422: 36 ch i). Thigp nhii1a 1a nfm kh phéiv i 57 chit vector pNHL19
(Chid2 22 chi, syncodChi42l: 19 chi, va syncodChi42: 16 chi) va 96 chi t
vector pNHL20 Chi42 33 ch i, syncodChi42l: 36 ch i va syncodChi42: 27 ch ).

Nhin chung, cac Chisinh ‘tnrg€ b3 mly t W@k gin Vitio. Benéh h L - |
caclddim@ nhe'nki by trenvatrd @lamfmcgaginglle L14 °‘ccl ng
d%nWwiinp c8§c gen c hidditasink éi cnarckEngds kdmi (S

li" u khong trinh bay).

Trongmtnghiéncugn L ©O©y, 1 gbal v c78%caycantng 2 )
s-t tr %ngchmtlict tmebd nfm ¢ a cay ft va 40% trong’sll - | ©~ ¢ ©
chuyw genchitinase3 [124] . Sau L -, Prasad " ofnge€65 (20:

chiitaisinht caclanfm { nmg®anhca3ginglt Kk hd ~ b @oi & v ivi
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khuXn Agrobacteriumco ch a vector nhthWpCAMBIA:1302 ch a genRchitma hoa
' L€

chitinase laZ13. Theo mt nghién cu khéac, khi gen chitinase & thu ¢
I €aao cay W, 40% phoi trc

t rney

t r ° nngrofinil c.t r €

‘€ ly bRag vi khu§r Agrobacteriuml «
t h” nh "“(@@27.0Nh nghs lituma® cho thy rag kW gen va I
mXun h ° i ¢@h Bi u qu tai sinh chi

Blng 3.9.Hi u qu” chuywi gen chitinase vao cacdanXu khac nhau cay K.

- Qo . S
. . S chi -
S S , o chi
. ) S ng sot
. Nhém mX3X  mxu S ~ . d<eh
LoY m>u Gen , . o . trén moi i
vector b/h thb ch /Mm tinh
. . . t rn@ .
nb chi . Vi
chnlc
PCR
Ch42 200 200 3,57 66 17
pNHL19 syncodChi42L 200 200 4,04 69 21
L& mfm syncodChi42 200 200 4,10 68 25
ch a phdi Ch42 200 200 4,26 68 33
pNHL20 syncodChi42L 200 200 4,07 74 39
syncodChi42 200 200 4,01 65 26
Ch42 200 15 6,08 22 0
pNHL19 syncodChi42L 200 19 6,46 19 0
L& mfm syncodChi4d2 200 16 6,33 16 0
kh phoi Ch42 200 35 7.29 33 18
pNHL20 syncodChi42L 200 36 7,05 36 22
syncodChi4d2 200 30 6,23 27 15
Ch42 200 200 5,37 33 6
pNHL19 syncodChi42L 200 200 5,51 36 8
Mdbla syncodChi42 200 200 5,67 35 11
mfm Ch42 200 200 6,00 38 10
pNHL20 syncodChi42L 200 200 6,30 39 15
syncodChi42 200 200 5,93 36 13
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Hinh 3.29. Cay Kt L14 bi/h nt vector pNHL19.2. A: 14 fim ch a phdi, B: tai sinh chi
invitrot r °n "my chnt a @b ¢ mchiin vitro va D: kéo dai chi in vitro. Vich

=1cm.

Hinh 3.30. Cay Kt L14bim
L ‘& s d nglam md4 o8f WEhuyW gen chitinase, B: tai sinh“ahc, a cay ft chuyd gen
t r °n “mgdhnlkcr Gtai sinh cm ch i chuywi gen, D: caytc chuyi gen hoan chh
VaE:chichi tr °nngmofinilict r ®1 i Gieomml il:t “hBmcda p B L m,
tén 3: 1a nfm kh phéi. Vieh = 1 cm.
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Hinh 3.31 Cay Kt L14 bi/h nth vector pNHL20.2 vao mbla mFm. A: mabla mfm e
d ng lam m4 &) WEhuy gen chitinase, B: tai sinhm cfi i ¢ a mabla nfm chuy gen
tr°n ‘mgchnta @ chikhdng chuyd gencoé i hiuch t r ° n ngroh i
[ ¢, D: chichuy gent r ° n  “m§ kéo dairci®va E: cay Ft chuya gen hoan chh.
V&h =1 cm.

3.6.2. Sang Ic cac cay Hc chuywi gen lRag PCR
nW«ac nkth s hi n di n ¢ a gen chitinase trong lgen ¢ a cay ft, cac chi tai
sinhsng s-t t mgchnht i'lt@whe€a ag khur h 4 RCR (Hng

39).. lamfmcha p ht\ivecttr pNHL19,scii d €©hn.g PGR%ca h

m i gen la 25,8% Chi42), 30,4% 6yncodChi42l) va 36,8% €EyncodChi42) (Hinh

3.32); trong khi* vector pNHL20,t I' nay |a 48,5%Chi42), 52,7% syncodChi421)

va 40% gyncodChid2). . mdvla mfm, "i V¥ i vector pNHL19,t I nay la 18,2%
(Chid2), 22,2% ¢yncodChi42l) va 31,4% $yncodChi42); trong khi " vector
PNHL20, t I nay la 26,3%Chi42), 38,5% tyncodChi42l) va 36,1% $yncodChi42
2).. lamfm kh phoi, cac mu  lc BV nS vector pNHL20 cho tI' ch'i tai sinh
d€hng t2nh HPBBY® Chdd, 60,10 EyncodChid2l) va 55,6%
(syncodChi42) (Hinh 3.3); trong khi khéng c6 ¢i t 8i si nh ni’
PCR’ dti@th cac mé ‘lcBU/h nth vectorpNHL19. KJT qul nay c6 thila do

ch¥wng t i’ cc hcacki niffiioch hip @Ehuyw vector pNHL19 cha gen
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chitinase vao |4 fim kh phéicacay fe. Nh €e § n g Wdo 14 nfrin kh phoi
¢ a ging It L14 khong phi 1a lod mXu vd thich hp Wbi/h nth gen ma héa
chiti naseis 48 kkvd@a pdor@oter dp35243.

Miodut [ taisinhchi t r ° nngmofinil claquéhtrn g, rsh 8Bgg
cay chuyd gen va mc | HiW hi n gen ¢ca chang milay/ut quy} "nii Trén thc
t/] bih nt qua trung giamgrobacteriuncé thAth ¢ hi n trén céac 18 m»u khac nhau
¢ a cay . Igbal va cs (2012) phat Wi quy trinh chuwi genchitinase_t cay lda sang
mcbld mFm ¢ a cay Ft v i hi u st khdng 42% [L124. Hi u swHl bi/h n ¢ a cay &
chuyi genRchitd a gnglt 70%° g'ng J Uh 8% va'55% gi ng ICGV
89104 va ICGV 86031213 . Shar ma v~ A jngdu &ibh b2 0 0)
quaAgrobacteriumv, i 1A mfm ki phdica ging It JL-2 4 Wt "Bl cay Kt
chuyWi gen cao (55%) trong £dy consng s -t t ng°chnlm{243. Ghene
vacsR 015) L «uqoatrinh Bihmdp qua trung giakgrobacteriung, a cay
va nhch thBy cac 1a nfim ch a phéi ¢ a hai gi ng I&, Huayu 20 va 26, ¢ hi suHl bi/h
ntb fn ° k 1862,61 va 61,61%, trong khi caodmddf cé ngingct | - ng “ish k't
(mesaotyl) cé hiu st bi/h nth 1a 71,58 va 76,92%67]. Phi h p gi a cac K qul
¢ a chuing t6i vi cac nghiéncu ‘lc®ichdh’ t r ° n LBt nQectingdi ttuyih
cacaynkhgenvacaicMm@dvd ‘E€dngwWilhnd QU c - ntg§el L
hiugu chumigen1,[253 . Nh3n ' mcchumhg€e odScvWQhigdd ° n c
bi/h b ¢ a genchitinase chuwi vaocaylt c h'@a qlu@n t ©mhdidhing m
c6 it bao céo Qvi ¢ chuy gen chitinase vaocatl, trong L- <¢- cC 8§
congingct visihhw nlie n

931 bp

689 bp
" 505 bp
— L

NC M PC 1 2 3

Hinh 3.32 KhwE h Y4 RPCRL &h ch th ¢ a cacgen ma héahitinase42 kDa'  cay It
chuyw gen dung vectopNHL19. M: thang chif DNA 1 kb Plus (Thermo Scientific), PC:
vector pMYV719 cha gensyncodChi42Ll “~ micin g d€hn g ,% kNoGg chuyoy |
g e n lichnmg &m, 1syncodChi42l, 2: Chi42va 3:syncodChi42.

85



bp

~900

~690

~500

NC M PC 1 2

Hinh 3.33. KhwE hY RCRL &h ch th ¢ a cacgen ma hoa chitinagdda’ cay It chuy
gen dung vector pNHL20A: syncodChi422, B: syncodChi42l, C: Chi42 M: thang chidf
DNA 1 kb Plus (Thermo Scientific), NC: callkhéng chuyd g e n"i ¢h"ngnami. PC:
vector pNHL20 cha genChi42, 1 va 2: cac ca WWehuyw gen chitinase.

3.6.3. BW hi n céc gen chitinase trong cayc

S biW hi n ¢ a cac gen chitinase trong caf kchuyM g € o kivth €a FRag
SDSPAGE v~ We s'iwircéic cldy choiwi gen ding vector pNHL19, trén
gel polyacrylamide cho B m t btng prot eilho &mngM2\kDa h €
(Hinh 3.3tA) , t @hhn® MaVchitinase 42 kDa ch ng rih T. asperellum
SH16. Tuy nhién, khéng phtlic[ caccaychumdi gen mang Vv @ahoor p
thBf bt ng pr olR/&7iciy Chid2)yl5/21ciy$yncodChid2l) va 18/25 cay
(syncodChi42) ¢ - prbtéim4g kDa (Sliu kh' ng t ri¥ ndécchy y) .
chuy gen ding vector pNHL20kc[cacmdu tr °n gel fuachoytigcr y |
mt bitng pr otleg4akDa (HinlM3EA)K h o

Phan tichWe st e r n’ c thlc ditn trén@ac dong't chupigen c - bt
protein 42 kDa c6 Wquan sat trén SDBAGE. Ng&i tr L'i ch ng am khong
chuyw gen, pfn | n cac dongd chuyd g e okith€t r aichviig Ld€hng L
chotiy tinhiu t €hng t §c - kkdndgtWHinmJy3ABWA iHinh 3.3B).
Hinh 334B Uldi n cho 7 dongtd chuyw gen dung vector pNHL19 ¢ tin himthh
nhil (Chi42 2 dong syncodChi42l: 2 dongva syncodChi42: 3 dong . i wni cac
dong Kt chuyw gen dung vector pNHL20, dong SA& (syncodChid2) c6 tin hiu
mthh ntHl, trong ki dong S1A15 (syncodChi42l) va dong WTA2 (Chi42) tin hi u
y/u  h hnng KNl nay cho thy cay Kt chuyd g e nW hi @ thanh cong
chitinase 42 kDa tT. asperellunSH16(Ta-CHI42). Tuy nhién, hiu_ng v tri cé thwv
[nh "N c . BiW hi ng a cac gen ndé lai trong cay chuwi gen, mt s
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dong chuyd g € © kith-®a khéngthhin lc€ bt ng protei A 42
PAGE hdb ch co céc tin hiu y/u trén Western blot4f], [211]. Hi u_ng v tri 1a
khainim Tc& d n gWibd s thayl” i biw hi n ¢ a cac gen chujd gi ng ht

nhau chen vao cac vung khdc nhaa § g e n. T'rng h g nay, s KRac bit
trongbW hin trngécaccH t Eng qgeRyachenland). Cacchl t L ng
ceggchn”y cl W hc i ¢ kW biw hin ¢ agen chugt. Vim i

sinh v chuy gen cé gen chiwt® m t v tri khac nhau nén nmisinh vd chuy gen
c6tign  ngtchmo mt ki b hi n duy nhdi [51], [96].

TheotimhiMga ch¥ng Jjit nay cdcimedumos dinggh it°@h ncg
tac khang nguyén khang thwh h €  We s t A §icntbiMbHi n géen chitinase
trong cay ¥t chuyM gen. PRn | n cac nghién au td trung vao B hi n phién ma
hotb hott tinh ¢ a chitinase trong caytt chuyd g e n, ¢ L qugkhamdéh h i
¢ a ching 67, [124], [213, [243.

kDa
180 —
70 — e |
40 — - - ..
- & - =
15 — -
20 Q o 7Y 9 q 9 ©
L Z o &N & - EF F o
kDa w» 6o o0z 26
180 — B
70 — w
25 —
15 —
S U U N & & o M o©
O 2 & & A9 e oA

Hinh 3.34. Phan tich BM hi n ¢ aTa-CHI42" céac cay Y& chuywd gen ding vectggNHL19.
A: SDSPAGE va B: 7 dongtt chuyd gen chitinase 42 kDa c6 tin hiWestern blot réhh
nhil M: thang chdf kh'i | “@g protein 18010 kDa (PageRul& Prestained Protein
Ladder, Thermo Scientific), P@a-CHI42tinh stht vikhwq ‘lc€ d ng | icmng:
d€hng, Nokhéngccbuyd |ge'rms lH®g | 7i ech ng am, WT:Chi42, S1:
syncodChi421, S2:syncodChi42. Ch s theo sawky hi u genla cac dongldt chuywd gen

khéac nhau.
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Hinh 3.35. Phan tich BM hi n ¢ aTa-CHI42® céac cay Yt chuywd gendung vectopNHL20.
A: SDSPAGE va B Western blotcamts dongfFcchuyd gen chitinase ¢
tinh. M: thang ch¥ kh' i | @g protein 18010 kDa (PageRulé Prestained Protein Ladder,
Thermo Scientific); PC: chitinase 42 kDa tinkcls t vikhuyy | “imh nlg d<€hng; N
cay Kt khong chuyd g e n” i dh 'ngramt 1 va 22 dong Kt chuyi genChid2lfn it &
WTA-2 va WTA4; 3, 4 va 73 dong Kt chuyd gensyncodChid2 Ifn  ° It l8S2A13, S2A
14 va S2A12; 5 va 62 dong Ft chuy gensyncodChid2l Ifn I 188S1A9 va S1A15.
3.6.4. HAX tinh th, y phan chitin ¢ a chitinase

Cac dong % chuy genchitinase 42 kD 3 d i w gvector pNHL19 va 7
d , n'gv, ilvector pNHL20) vi cac tin hiu Western blot ¥hh ntdl 1"« ci:n€
'Wphantich hdt tinh th y phan colloidal chitint ®° n L g.ac § h Yk ,hng | Yc
gen dung vector pNHL2({ i ~ uD-dd nnti(khdn g 2, 4’ c trmi)b} c&y
It manggen syncodChi42 (dong S2A12),caoh hn [rgh,@ va 1,4fn so vi
syncodChi421 (dong S1A15) vaChi42(dong WTA 2 ) . Tr o ngacdomgic L - ,
chuyw gen dung vector pNHL1%i u s D-dl nnhdla khdng 1, 8iveém L
Chi42 (dong WTF2 ) , 1,i% i symeodChi42l (dong S13) va 2,5¢c m ik i
syncodChi42 (dong S26). Cay kt khong chuyd g e os 4 &g | iamnd
am khoéng cho thY s th y phan colloidal chitin (Hinh 38 Hinh 3.3). Nh ng K}
qu nay phohpv ikifgut hu chidey West er n dbiagdhitinhse 42x § ¢
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kDa c6 trong cay‘t chuyM gen'tn t4° dthg hdt  nig. Dong S2A1 2 cing cl
thby hot tinh chitinase cao i la 1,124 U/mg (197 U/mL) trong scay Ko chuy

gen cti®nhtlamfmcha pht'i, cao hhn fiso¥idony, 4)
S1A-15 va dong WTA2 (Hinh 338) . T r o n'gcackdbnigdt L "Lt €huy gen

dung vector pNHL19, dong S2 c6 hdt tinh chitinase cao il v i 823 U/mg (117

U/mL), ti/p Jla dong S22 v i 732 U/mg (113 U/mL), W2 v i 593 U/mg (108

U/mL) va thep nil [i"ch g khong chuw gen, ch kholng 35,4 U/ng (22,6

U/mL) (Hinh 339).

Hinh 3.36. Ho4 tinh th y phan colloidal chitin_ ca enzyme T&CHI42 t d ch chil} protein

¢ ar cayl&. chuyw gendung vector pNHLI9P C: chi t i na $beh %t2 XX Pa t
L'e d¢dng |'i mol d€ehng,EhNICingWE&gen vin NBBsphat
| " mi Lo Om2CWT4ZBdyncodlCh-6E@22ncod2Chi 42

'S1A-15 ' b S2A-13  §1A-15

} -12
" S1A-9  "S2A-12 : e

Hinh 3.37. Ho4 tinh th y phan colloidal chitin_ca enzyme Ta&CHI42 t d ch chi} protein
¢ ar. cayl% chuyw gen dung vector pNHL2® C : chitinadgbeh 42 X Pa t
L'e dng |'imof d€hng,&ENRbh:IWOgdYyl Do l©Om, S2A
12, - ISR Ay -148S9Acod2ChiSA Ay "-1SsilyAnc odlCh WZA V"™ - WTA
4Chi.42
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0 200 400 600 800 1000 1200 1400
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Hinh 3.38. Ho tinh chitinase ca cac dongt chuyw gen dung vector pNHL20. NC: cay
khéng chuyd g e os g | Tcmngiam. WTA2, WTA4: Chi42, S1A9, S1A15:
syncodChi42l, S2A-12, S2A13 va S2A14: syncodChi422. Cac ch céi khac nhau tréniV

" chrassai kh&8c @mg k°ndDype®n o6s t est

900
800
700
600
500

400

Hoat tinh chitinase

300
200
100

0

WT2 WT3 S1-2 $1-3 $2-2 S2-4 S2-6 NC

M Hoat d6 chung (U/mL) M Hoat do riéng (U/mg)

Hinh 3.39. HoY tinh chitinase ca cac dongt chuy gen dung vector pNHLINC: cay
khong chuyd ge'rc std@ g | “i oh nd am. WT2, WT3: Chi42, St2, Si3:
syncodChi42l, S24, S26: syncodChi42. Cac ch cai khac nhau trénWi ~ Eh' ra s sai
khg8&§c c¢c- hgnigho@Duypr@n ds t est

Nhin chung, mc | BiW hi n chitinase gia cac dong chuyw gen va gia
c § ¢ g enghiéh @i lakhac nhau. Tronggb W} c §mghpr €c8c "gen L
t'i  $ncodChi42l va syncodChid2 biwi hin mth h  hhn g dirChi42oang
Theo Kf qu nghiddcu L « t r 3 n hc 3Bt2 yga ludraa, mé tinme a cac
gensyncodChi42l vasyncodChi42 biwi hi n° N. benthamiand n hfan’k k¥
va26fnsovigenChid2n@naychngt rag c8c cfien€w €h- a c
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hot  ng° th cvd mthhh hn  gndién cd ngun g ct nbin. Theo mts nghién

c u, th ¢ vd khéng $n xuX hotb ch sfn xudl s | “@g chitinaseti thiw tr khi

c h ¥un'g kith@dt b i nb b nh [75], [110, [216. Trong luh an nay, ah chi

t r cay It khong chuy genin vitro va cay Ht chuy gen chitinase khong nim

nbein L «cslden gWkL'§ enh lidttinhthy p h ©n ¢ hdolloidahchitinwv® n L ¢
hott = ¢ a chitinase. Mo du cay ¥t khéng chuyd g en e Irnag cthi ti nas
chvimt “he kh? nghérh8irtigh ¢la chitinase thd va vong thy phan

nh. Prasad v~ c¢s (201 3ithi vwhdttinmgdbitinise calt c s (
én 214 Fn v~ c a®,5 Bntsavil’lth ng khéng chuy gen Bag cach

chuy genRchitva cac gen chitinase tlda [124], [213. Rohini va Sankara Rao

( 200 1) Wadi nrttginh ledng gen chitinase trla trong cay Ut | gencn’y
kiWwh soat bi promoter CaMV 35S727]. Theo nghién cu ¢ a ludh &n nay, hé tinh

thy phon °cbWhi hncacld@glc chupdgencaging L4 chBo hhr
sovi “ilth nglacay Kkt khéng chuyd gen. C8c gethi c@u th na
syncodChi42l vasyncodChi42 ' « cHykh[nmthng t €hmlgthtnditMe h v
hi n ¢ a t]bao th ¢ vd.

3.6.5. Hd4 tinh khang nbin ¢ a cac dong e chuywi gen

D a trén K} qul phan tich Western blot va § cnh tio4 tinh chitinase ca
enzyme TaCHI42, cac dongtt chuyM gen co h& tinh chitinase cao ik L'« L €
chn W2 § n h " gdqu8hahgimin ¢ a chdng. Hiu qu khang iin ¢ ar céac dong
Il chupd g e e L €nht rgd @okialid vitrovainvivo. Tr °n ngn' i t
ch ar ¢ a cac dongt chuy gen chitinase, sphat tr\d ¢ a S. rolfsii gay bnh
h®o "cirdagnd cch]l § n\§saukds gi x ly. K/ qul cho th) chitinase ngél
baot r ¢ a tdc[ cac dong Y nghién cu thwhi n hot tinh khang B mch h"i L
v iS.rolfsii "ithng d<©hng J/equn e©ho gtttk dongWF3  vi L
ch ng am (Hinh 3.@va3.41). Hinh 3.4Bva3.41Cchottyy "ch®® nh€ ¢cai t i n
r cay ke khongcoywt gen ‘clingr 8 €n h€ny c &hhhbam tpanls
phat trMd ¢ a rain. KJJ qul th  nghi m hdt tinh khang & ¢ a 16 dong 'l chuyd
gen cO B hi n tin hi u Western blot th h I « ~ ctccyplinl i@ tich ¢ ¢ trong
' @ ki nin vivo (Hinh 342). S. rolfsiixudl hin  t r i vag g & cay Fc (Hinh
3.42A, B, D-G, val-L), va thdn chi trén than cay (Hinh 2€&) sau khéng 2 tgn lay
nhi m nbh. Tuy nhién, & S.rolfsii ch’' gdy cif 2 ching khdong chuwt gen,
trong khi cac dongt chuy gen chitinase khong@b nhi m nbin. Hinh 3.2H mo
tf's khac bit mau sb gi a | p HLbQmH khéng b nhi m nbin va b nhi m nbin
trong hinh 3.2A-G va kL. Kh[n £ n g B.hrdifsiig a cac dongt chuyw gen
chitihase 42 kDatn g t r@@kaginvivol & L &§nh gi §Whtl-be o htha
trong dng 3.10. Cac dondtt chuyd g €nco ¥p hhg bnhthgp , t htay L
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Lh 1, 67, ‘tchoglyt 4k,h3lB LBE. Tr ongW IBdangobBrikc c §
gensyncodChi42 d @ s L' Qu khivd ¢ a promoterA s yHo Hi u r cé 100%cay

kh e mthh, con mts cathV dong chuyd gensyncodChi42l va Chi42cé Vit b nh
tr°n thon Xhengnhc hbBgh vt h €

Hinh 3.40. Th nghi m hot tinh khang B in vitro I i v, i S. rolfsii¢ a r cay Kt chuywd

gen dung vector pNHL19. PC: chitinase 42 kDa tidthg vikhuy | “ieh nlg d<€hng,
NC: r I% khoéng chuyd g e n “ikh ng ant, WT2va WT-3: Chi42, S12 va S1-3:
syncodChi42l, S22, S24 vaS2-6: syncodChi422.

Hinh 3.41.Th nghi m hot tinh khang & in vitro L i v, i S. rolfsiic ar cay Kt chuy

gen dung vector pNHL20. A: chitinase 42 kDa tikhrst vikhuwy | “ich nlg d<€hng,

mt i ntgr &kh'!ng c- "icch hgtainthals@ r IFE'kmnglchuyd gen’il " m |
ch ng am th 2, D: syncodChi42l (S1A-15), E: yncodChi422 (S2A-12) va F:Chi42

(WTA-2).
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Hinh 3.42.Kh[n £t n g 8. moBsiigga cac dongb chuyd gen c hi tQi kimis e

vivo. A-Gva tL: Cacdongltchup gen c¢ hiiidhinma dtEh o/ ~ t Hihhj m nd.
A: cay Kt khéng chuyd gen iy mfmt h% "BE€dng | icmngtamth 1, B: cay k&
khong chuyi gent nudi &t invitoL ‘& s d ng | icmngtam th 2, C: dong WA-2
(pPNHL20.1), D: dong S1A (pNHL20.2), E: dong S1A5 (pNHL20.2), F: dong S242
(pPNHL20.3), G: dong S2A3 (pNHL20.3), I: dong WR (pNHL19.1), J: dong S2
(PNHL19.3), K: dong S& (pNHL19.3), L: dong SB (pNHL19.2) va H: cay‘t khong chuyk
genctf®g thH °bh«lik4n g. C§ @V mmaritsSe rolfsiiphkt tr.

Nh. ng ki} qul” nay cho tily Ta-CHI42 c6 het tinh khang Bin - | 8 WQi v k
S. rolfsiitrong cac dongtt chupyd g € n khilb €t. K} qul nghién cu ¢ a luch &n
c | nfgngminh Ra g Y peptide tin hiu ¢ a gen amylase 3D IGa hdt  niy hi u
qu trong r cay Kt chuy gen chitinase. Chitinase tailf p (TaCHI42) ¢ a cay ft
I ‘e tifrangdl  bWkbangH S. rolfsii

Theo cac nghién @ ‘Lc€® c hi n b i Rohini va cs (2001)728 va Igbal va cs
(2012) [l24, cay Kb chupyd  gen chitti nhasei %Eh ng khdng
chuy gen Qkh[ n £ n g [Kdrc®spaa arachidicolam t loai nbin gay ra bnh

I'mlasm  cayke. Prasad v~ crsrarfag@ Ehc@010% H [%p h § t

chuywi genRitchb nhi m Aspergillus flavugrong cac th nghi m nudi & h%* L Qu

ki’ nin vitro [213. Ngoai 2 nghién cu trén, khdngcécongd i °n gqu abm n” o

thby ¢ Fhaoayl
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