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M., nbiU

Tinh cbb thiJl ¢, a ludn an

Khfntng ph8t samdvafbo thie vdttrongli @ ki nnudi dy
invitro ' « °~ n@ nhiQu_ ng d ng trong nghiérc uth cvd h ¢ ¢l hda sinh,
nhan ging, ch n t‘b gi ngva phét txd cay fr ng chuyM gere. Qué trinh nay chi
t §cngdanhuyut nhel i ng nu& &, anh sanglod mu by vachil
L@ h, a ‘sgtmdvd (PERB) ‘&b sungvaorm i ~ngT®ong Xl -, 1
cby la m t trong nhong yu t quan frng tb nén s thanh céng_ca quy trinh nuoi
cby m6 th ¢ vd. Trong nudi & mo th ¢ vd, . m¥u nh (t/Jbao, md) va, In (toan
b ch quamiWWles dnglammudy Waisinhhébhinh t h” nh
quanin vitro. Vi cl achnmdddy L - n gquandringvaén, lc€ €u h- a
khi b Fulcac th nghi m nudi ¥ [1], do cac mdu dby khac nhau c6 thbh[n_ ng
khac nhaikhinuéidsy t r ong cCcrm gt §nit iQki mAiedi &y, L i

K: thud nuéi &} | p m ng t]bao (Thin Cell Layer TCL) gilpx § cn hl” ¢ €
lod m>u by thich A p, vi M4 ITCL (I, p m ng t]bao theo clud ¢ - Longitudinal
thin cdl layer)ch baogm mthotbhaildd  m?!  n hb€ | bbiW bi)l &@n
m>@u tTCL (I, p m ng t]bao theo clu ngang Transverse thin cell layecp th\bao
g m nhiQu 104 mé khac nhai2]. K: thuw T CL L « torgvir phatsihhn gt
hinh thai va tai sinh nhiQu loai th c vd  rcéyi@n, cay thiuc, cay than gva cay
rau[3],chng mi nhvittPongmghi®ucu ¢ Bhinb thai va s phat tri
th cvd [4, 5].

TCL clng gi Yh prg®&ammonenicsinh nb | “@g hormone
n isinh trong n}u thgp. Hormone thcvdn isinhn h<€© auxin, cytokin
ethylene va abscisacidll - n g v anitf ngytrgiailgsu ah3 nh t/mgia h ph
hoacay. Cac hormone nay khéongtho, nlg. clh m™~“ ngh€€hnghatt §c
trong qua trinkkich thich héb_ c ch]s phat trd [6]. Ngoai hormone i sinh,
PGRs, cac’hp chiithéa hctnghp, gc Tlo€ d ng ph bi/h trong nudi &
m: WLh ¥ ¢8c qu &b mosss, mrh thanh gh&@dma tai sinh chi, tth
r va ra hod7, 8]. Tuy nhiénhi u qu tai sinhg a th ¢ vd ph thu ¢ vao nhng
t h a y¢ ahormone ni sinh va K} qul’ ¢ a cac qua trinh tr@ tin hi u t]bao
théng qua vic vch chuyd PGRst m?® i ° ntgr/p@ljbaomt L [0,dd. Cho du



h” mng SRt r ong ~ nglé sinhirvi@oc a dh LL @@ trinh phat sinh
hinh thaix[y rQab gihthbin n g hbrokh[ n £ n ¢d ng ¢ a hormone ni
sinhtrong m4i th c vd [10, 11]. Bén ¢hh L' - ¢cadb&o caochotyn'ng, L
hormone pisinhcé hiugh hn t r ong q ingitrotso \2i RGRsngdkli s i |
sinh[12-14].

Vivdy ,Qt C Nighifhcum'i tg@iangi ahormonevakint ng ph§gt
sinh hinh thai théng qua k thud nuéi cby | p m ng t/]Jbao trén cay chanh day,
I ng tiQn va di p hUchauw fnl ftiénti/n hanhL. 8 nh "gi 8 €mnga quan
hormone ni sinh va qua trinh phat sinh hinh thédtiy quakthud T CL fir ° n |
t“@gcayfrng | c©y tn t Agbaeg cOVNk h'aqthy) dRPy a
v ¢ @i ud dip hidchau) nffm kh3n g nhlvaitrd ¢ a caAc hormone, i
sinh trong qué trinh phat sinh hinh tidvitro ¢ a th cvd.
M, c tiéunghién c u

X§cnhki t €©hnga qhuang hay@one ni sinh vakh[ n t mphat
sinh hinh thai théng qua khud nuéidsy TCL tr ° n ¢ @yiQeadipn h d ¢
hUchau.
h nghoacka Qi h

Cungdpcacd li ukhoahc dmvQi t €©h n gahgrmanan smh
va qua trinh phat sinh hinh thai thong quadsng k thud TCL" cay chanh day,
" ng tiQh va di p hichau.

h nghgt@ndg ah Qtai

Gop pfnnangcao khn £ n g t _Sicay & mgmudi & in vitro théng qua
viclamrémi t ©h n @hotm8ne ni girih va qua trinh phat sinh hinh thai; t
L -, 'rB ¢ I hormone nada ofn thif chotngg i a %h pHatosinh hinh
thaic ath c vd.

KJI qul nghién cu c6 th\ & ng d n g WHiJT I quy trinh nhami” ngin
vitro hi u qu cho céc loai cay cé gidtn h € ¢ h a’mb tiQuv®di p hAdhau.



n"i ° hg®aphimvinghiénc ug a Qtai
nX 1 hgnghién ou

M'i t €©hnigahgrmane ni gsinh (IAA, CKs, GA;, ABA, SA, JA, MEL
VAaET)vakiin £ ng p hightthai$hdng Gua th' ng nudi &y TCL* cay chanh
day  h o@tiQilva dip hlchau
Ph m vi nghién ou

n Qtai td trung nghiéncu  t r Qirkign nubii & in vitro, s d, ng k thud
nudidy T GAkhl[olsats bi/p ,ngvami t €©h n_ g hagmoe nisioh, s
t 2 ¢ h, aktiylenesaHé = d ah th ng ch ng oxy héa trong quidinh phat sinh
hinh thai ba loai th ¢ vd: hinh thanh ¢hi© cay chanh day, phat sinh phéi soma
c ©y “hng tiQh vA phat sinh méG, r bHl "nii" cay di p hdchau.Céc nghién
cuchlL&t/n h "~ nh Qtkrnphogg tH mghim.

Nh.ng L - ngicgalugnham

Nghién cunay Fn fUtién ap dng k thud nudidsy TOM 8lhh _gi § n
cachhth ngmi t €©h n gahgrmeneni sinh, ethylene va Rbtinh h th' ng
ch ng oxy héa vi qua trinh phat sinh hinh thai (dtbEl " nhi, phdi soma, méG va
r bH "nl)° ba nhém ay tr ng c6 gia frsinh h ¢ va kinh fJkhac nhau bao’ gn
cOy tn tr8i (cdarnhndeh)av®ycdi@ygd pdsd
chay. Trong ptmvinghiéncu,luh  § n  Lkdmd<i o ¢ u khoa hc mang
tinh m i nh&l " nit:
Nghiéncux§ cn i "dnginma dyti €u r @v ] tu hega mdal
cb}) cho t ng loai th ¢ vd nhAm nang cao hu qu phat sinh hinh thai. Kthud TCL
L &chng mi'nthisevak: thud nudi & truyQn th ng d a trén hiu quy
tai sinh.
Nghién ¢ u cungchb thong tin khoa'hc vQm' it ©h n ga cdctharmongy i
n i sinh (I AA, CKs ,, JABVA qua tridhBplat sinMitirh thai S A
vitro. Hibi t,luch 8§ n [n«h “x¢8&t [ hormone quan'tng céln h * g€
L @ hoa phan chidjbao,dm_ngm® v~ t 8i si nh€hmhgqgaan I
nhau t %y U waddd md@g cbp piinl & n hJ]Lhhoachbrmone mang
tinh khac bit theo loai va ph thu ¢ Q@i Ki n nudi d.



Trong pim vi nghién cu, cac K qul L « _rcdh mi nh Qvlacat r |
ethylene trong nudily TCL,vis t 2ch |1 1y et hybthenteuddehng
phat sinh hinh thai. Phan tith th ng ch ng oxy héa (SODCAT, APX, DPPH,
phenolig va h p chiith chb cho thyy TCL khéng chelithi nkfntng t §i s i
c.n tmopkind®dgngchiu v~ t 2GcchH sinhhye ,Hoblt® cay
diphic hou. n @gyminh ¢hngnghan trng cho tgn  n £ mggl ng TCL
trong §n xull ¢ ©gli udrdxayt ng co gia frcao.



CHhwvw NGT NG QUANTAILI " U

1.1. Phat sinh hinh thaic ath ¢ va&

Phat sinh hinh thai lakh Q€ hlnvaph cthgaqu § t r 3 hnggas i nh
th cvd. KW cuith/]k t rc€ o§mglmlkhac nhau (khéng cé snauthux)
vOQkhdinim ph&§t si nh’ ch Ok (Ltnht$oft Lc@ cli®@mtay L
trong qua trinh phat W ca tWwbq JJi's hinhthanhBl t r Y%uc kH! n g €miga
¢ aloai[15]; (2) qua trinh hinh thanh caBlctrickhac nhau (khdngclt 8 ¢ ch qu @
“chp . H@phant, phant, siéu phant, y]Jbao, mo6 va toan,bc h WtLak (3)
qua trinh xtd hi n cacdthg va &l tric m i trong qué trinh pat tri ¢ a ca twW17);

(4)f ng h p cac qua trinh bt héa flbaodinrabéntrongntsinhvda La b~ " o L
phattrd Whinhthanhvabt h-a ¢ 8§8c m?! nbi't[1&vA Gsthimm ¢ h u
thanh va bit héa ¢a cac mé v& h g uaamt sith v ' a[19b Maochenko

[18 I «QxliHIrag s phattriwi ca thW, a cac sinh a s ng, s ti/jh hda vi md va

v 0 alchiog, co M ‘& coilatiQn n £ n g Qudinh tHaircaitybao. Hai con

I “eng chinh & JJL'tai sinh toan bcay- L Qu ki n tién quy} cho Hu W} cac ng

d, ng tb gi ng cay frng, ditruyQh va chuyd gere-1 i ° n Jp hird tAnHphoi

soma heb tai snh ch'i sau L - | "Quéhtdnh tdi sihhhtie vdhin vitro

t htng quangthnhlapho§it s nmhi vicphat siph phdi soma. Hai

c on ngnrdychia®mts LHL \Whchunglaclh a Qudlavaot 2 nh ngo " n |
(totipotency ¢, a cac f)lbao soma, skich thich ¢a hormone ni sinh, tfi qua qua
tr3nh td trigh dgérs phin bilthéavabkpthurhn g " g€ ch quar
hotb phbéisoma d Jji's phat sinh vaphat trv ¢ ath ¢ vd [20, 21].

QuamhWkh[nt ng t Sait]ba&oithrcivd bebngli nt Haberlandt
[22], ' ng L &thuyjeaultiénaQthgyyl t o~ nQmitdyrthgyT,itHrcl
cac flbaothcvd Qicé tWbramtcayhoancmho. Trong khi Ha
thanh céng trong vt duy tris sngcamumoéthcvd t r @ ki @ nubichy
in vitro, Hannig[23] L 4¢hanh cdnghan chiafjbao th ¢ vd in vitro va Simon[24]
| * ° h guiBén tai sinh chit mé <. Tuy nhién, pfii mEin ath]k LWkiWh soat
qué trinhtéi sinhc h  gthu @vat: Skoog[25] L « t h ™ nh tcctbintg ht-rao ncgh
quanta g c8chHnh@aka lauxin v’ cyt omgnugidm tr o
KW L - ,at@éh cacthinghing ah, quatrinhtaisinhch L« thil} &b cho



nhiQulodth cvd,v icac ngdngcighh nh€ t r o mgthtitbin h ©n
v li.a tbhGcacs ki nx[yratr @ khi qua trinh tai sinh ¢hdi n ra[26] va
tuy thu c vao lodithcvdvamu dy ‘lc€ dng, c8c ph®khdg ph
nhaulucadé g. Hhmb ndig ith ts cay, quérinh hinh thanhrdi n
rat nhi °n, "in hnr®mgcaykhac, qu&inh nay khé heb thdn chi khong
thWad " EB[27]. Do dphattridicéac giao the tai sinh r va chi hi u gu cho
nhiQu loY cay cotfFm quan trng VOmHukinh vy ¢ ., n k h -, yRubahbh v~
'Qth nghimvasaisov © do kb ,k h2ltn gh occ chughe n'le€hd €
nh ng lo4 cay nayvi hth chjvQquy trinh tésinh hi u qu.
T8i sinhac_, quan m

Chivar cothgi IYchc nktng m! "npdachingngaybsaul
khi m t phfn m6 phan sinh,@ ching bloY b, . Tuy nhién, khi toan bmé phén
sinh b cably , cacfjbaothcvd g acacmdoheb ¢ h doutdda cdkln £ n g
tlb ra cac chivar m ithdng qua qua trintdis i n h  arhi [2§ Waétrinh &
sinhg ath ¢ vd trongl @ ki nnudi &y invitroblagqu § tr 3 nh lakit nh ¢
qurcaquatimnh h3nh th” nh ch qgphfabithoddarcdasfqua
b~ o 'fRoawud'tch clY qua trinh phan chidjb © oMd’ra cacjbaova mo
phansinhca ¢ h _dghsamkhién ki cac mth dgi amXicsfv © cih qu a
m i ti sinh[29].

Taisinhchilamtquatinhquantn g | i ° fins ghuyvn’ il¥ phdh
t/]bao hang l&t trong cacfjbao md & vas sdp x/p I4 khéng gianca cHptnh L
t/]bao[30].n iv. ichibd 'nlh potr€ngtldilakintng t §i sinh c
t c8§c mit Lh ab.i Khi  m¥ubpdH® nhoHs morthhc vdbathn L
t h €hn g]pao sogna cotiMrli qua qua trinh gnbit h- a, Ssew L -
hot ' nlg p h ©whinb thdnlamélphanrgic h q Xa ALs pldat sinh chi
horbr bH "nii. VOmHphattr\d, ¢ 8c ch quamg tdd@htsanhn h n
m t cach hoan chh théng qua vic thil} Id h th ng lién KT mteh o gi a mxu
cBf baun vl' ¢ hi ,§nubBons vam chuyd rc@in h _ mg@a tin hiu
L @ hoa.

chb ., LQuhoasinhly, st h d ycanlRag auxin-c yt oki ni n L - ng

quyl ‘nlh t fnohn gg®@t h- a ¢ hggaluaxni:n nc aio "teS® n g
thuch [ i cho s hinh thanh r, trong khilljty ¥gkaitrmh inh €u  t



thanh chi. Cac nghién cu hi n Ulti/p t ¢ lam rd Rag qué trinh tai sinh ¢hde
novokhdng chph thu ¢ v ~ o ~ rig hamimohe@a con ahnchi phib ihbp thu,
vch chuyw phan cc va nth g | itinéi u hormone trong moks.

Trongl @ ki n nudi & in vitro, s kh i fulvabit h- a cWBsnhlyi ai
G aquatrinhrarbEl nticoth ‘& kh i fulbrags t h & yn nlg, alixinni
sinh trong & ay va vi ¢ B sung auxin ngd sinhthichhp v~ o ° ngtnudi t r €
cby [31]. R bHl "nii cé thW ‘& hirh thanh théng qua qua trinhBin ¢ h quan |
ti/pt cacflbaofngsinhgv ™ qu8 tr3nh BPitcdeme[3.uan
Béendh h L -",uv} 2 thhh#hnkl It Ghi/f ¢ phhth ng nudi & in
vitro. V/It h €h n @ trandhquédatrinhby mXu cé thakich hdt ¢ § ang phé&ng
Vv sm,baogms t 2 ch |thgyxyplgncn g’ ngthikh i  nfy cac qua
trinh td kh i n chu IBt/]bao va taitb h mtch . Nhn g L'n§ pay co tac
I, ngtr cti/p Jh' u qu tai sinh chivar bH "nii
Phét sinh phbdi soma

Phat sinh phdi somé@p h<€hng ph8&p n huagd mhEicWid thvg v -
s[n xuHlhang I3t cac cay gingv i Hol Vihi €utnh@i LS gnhu §u §n xud
[33.NhiQuy/uf n hsBUngccamddy, mt i * ngmu@dy v Q ki moi
t T n@invitro[n h “th ¢&h & thanh céng hay #iibd ¢ a qua trinh phat sinh phoi
soma[34]. Qua trinh phat sinh phéi soma latqua trinh phctp, trong L -
bao soma fii qua s tai cli tric thong qua ntloh ¢ § ¢ i viQtinda thai, Isinh ly
va phan’t LWhinh thanh cadlbaotb p h t i Qutkirnewudigdy ib Vitro va sau
L - d]igao tbphdi naydfn phattriivachuyd h-a t h” " nh c¢c8c m?
t €hnrmgh @€ q u % phoih U tinkh[35. " iv. i nhiQu loaith cvd, tign nt n g
ttb phéisomagilm dfn trongmo 3 ttb phbisomaqua cacfin tai nudi ¢y la vih
'Qph bi/hvalamttrong nhngveh Qiuantrng nPhwwircdedng t h€hnog
md k: thud qua trinh phat sinh phéi sorf@g).

Phti sonta mta®ggdictric phattid  dld, c- ng2 nh
c c,'ngthihinhthanhccchivaccr ngayt gi a% Fl Qua trinh phat
sinh ph6i soma dm &nh s chuy ~ iltrthg thai phat thid su sb ¢ a t]bao soma
sang crimphat tgr kivd phoi, cho phép hinh thanh cay hoambhma khéng
cfngiail b si nh c¢ch qguQ@nk ngdngnclibtg i ndhn " n et €
khaithactrongcacht §i ‘shnmg@lch quan, trkbigphkhi p



h p cho nhan ginghang I6t nAi kh[n £ ndg S It “@g | n ca ttW’” ng nHii trong
th i gian ngh.
Ta&i sinh mo §9

Th ¢ vd ttb ra céac khi t/Jjbao khéng cétch ¢, ctihghth nh @ md s
c§c m! tH ngngsBMhshmglyi ¢ §c Jogtciy Hh hn e v
t h € hatbonhj m mFm b nh. S hinh thanh mé® " th cvd I « ~ & { cach
I ©y 2hOhOn [B7. Mhud ng "mé I®" bcbngl nt tiJjhg Latinla callum, co
n g h ¢ _ang Va'trongy'hc, né &m chs day Ién ca md da. "M6 &" trong nh ng
ng fucgdésinhhcth cvd Qddp /s phat trd mthh ¢ acact/Jbao va s
tichf mbs®» | i ° "hvijuatnh@hng. Nng ttyn “nya ¢ ‘@ mg¥%n g
rng r «i h hitbao khoérg &&tchkeh ‘It € chung 1a md &. M6 <
co thM ‘& ttb rat m t ]bao bit héa duy nbll va nhiu Jbdo mé & latoan
ntng, [ nd-n gkbto&nib c th Wh b vd [3§].

Clquatrih ph8t si nih vc'h pghu8atn sy ocOHAAGD mra i S 0
cohdb k h?! ng Yetrunggiana(thond goa m&@s va cé tMk[y ra m t cach
t phat (khéngco dii Qrhda sh h * hgrng®l sinh- PGRs) heb "It ¥ch thich
b i PRGs. Trong mts L @ ki n nhl "nhi, cAcfjbao md & ¢ | [hqua dqua
trinh phdisoma,m qu§ tr3nh dtbbeangaclb” @ hs dmyd € r
thanh[39. Do [Himts 2déhghinhthanhmé® °‘lc€ cho | " Jnl i °n
s milbithéaflb " o. Tuy inhtid nghhino@mb i 1wy d
va co tMI ‘& phan |81 thanh cac phannhémd t r °Ho Vih § ¢ ¢ _larofange
Vid,mosbkhdongcost §8i sinh ch mgh@miaméi®Xpg th
hoto md € ¢ ng. Cac mé @ khacthinmts mc .t §8i sinh cch q
gilamdosdr,mo ®chihotomé € phdi,tythuc v o ch g®#mlan m”
ra[40. Nig €t a Jrrlaqicgce Id mod < khac nhau Arabidopsis thaliana@é
h s h Withiin gene @ng bit[41]. Do dt ng, motsdh hao gm céac f]bao co
nhiQu m ¢ | Hi t héa khac nhau.

nWhghién cu s phat sinh hinhthaiathcvd, nhkp ph€hnfpod h 8§8p
k h&c nh a ephbtaim daoliecacp h ‘€h n g ppodn 8ptrae, sinh ly
-sinh h@ Ph€hn g p hH ip vitro 6d thwidp nghién cu m t cach chi ti}
cac qua trinh phat sinh hinh thai gt v ~ JJk @ chahhg a chiing trong cac



I’ @ ki n thi nghim c6 kWh soéat, gép gmtimhW ¢ §c¢ mi ko hVihigch v °
qud trinh phat sinhihh thai th c vd [42].

S tdisinhcathcvdsaukimébtn t h€rcmggladL®3nh th  nh
quanmi , trong L. Ci&ar Lc taigsimhaty trivit € tchh€hn g
c 8c c h taighuaM ttrbngnhng yuf quanfrn g t rdén g tai sinh
cathcvdlamth g _itiniuvithehn g /] vtsh @halgh qults yiu
G a cac thao tatrong qua trinh nudilgy in vitro. Tinhiuvw} t h €hnW@cadk 2 ¢ h
phn_ ng phong v, chiing th n Pn&ubiscacg ¢ oxy hda Reactive Oxygen
Species ROS)lam[n h “t ¢h fuatrinhtasinhcathcvd[43], cl ng nhe€
phln_ngchalanhvl t h ©h mygquébtrinb phéwhia kich hdt 1Y chu k8 t/]
bao va tai%h mleh dn[44. Do JiL -t,h @hWkigh tiich §m_Img SE[45]
va SD[46]. MHukhac, hinh Bhg ca mit]baothcvdconph thuc v ", og h€
m rngcatlb” oc Lgénlybil cHtinhdathanhfb = o Hvbi tlaldo
h hg ¢ a céc vi si cellulose trong thanhtbao[47, 48]. C6 w nhiQu yu f [nh
h ‘& g /h fué trinh phéat sinh hinh thaiacth c vd n h €  m!ng nudi &Eol
PGRsb sung Vv "ognudidy, t 8 ®€h ;s Stnrgo, Xugdy & m t tnong
nh ng yu t quan trng th nén s thanh coéng.ca quy trinh nudi B M6 th ¢ vd.
M ts y/ut sinhh ¢ bao’gm ki gere (loai vacay trng), méhéb ch quan
n.- “dt®rathicambhtdb ch Gu akr® cotwvahinhd®gca nQ@ L
d¥ JJLs thanh cong hay i b4 ¢ aqua trinhphat sinh hinh than vitro [49].

1.2. K: thud nu6i cby |, p m ng t/]bao

K: thud nudi &y | p m ng t]bao Thin cell layer- TCL)lamt ph<€hng pl
tient/h t r o n gnudidymid vaMjbaothcvd , “ cph@ttridvimc L2 c h
ti <©u dqguavi nhdn ging. Khéng ging n h©h €8 rcg bpHdgp ¢
t h®, TCLS d ngcac mucdysitumn g, ntgh ©daytl0 , th2hmtd
I’ @ ki nthuch [ i cho qué trinh tai sinh nhanh chorgMugqd. Ph€©hng ph§
IFn FUU t i° t&p dbig€hanhcongd Van v o ntmclOKME tr °
L -, TClcnmlrnglngdngthanhcongc ho hhn  @vavacaylai t h
khac nhaj4§].

TCLkhéngchl & L §nh g iu§u ¢ ahdn gvngy madon bi khl
n £ n Wh skét vadp trinh cac ppn_ ng hinhthak h 8§ ¢ nhau "mgmuéi g mt
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chy. Cac nghién cu ¢ a Teixeira da Silva va DobransZKki9] cung Tungva ¢ ng s
[50] L « HEinnfthh tign n £ N gtr i ¢ @ TCL trong vic tai sinh thc vd. M, t

trongnhngliichinibdcak thudanaylakfntng €©u h- a mdc

cby, bao gm | Lday mdu, v tri 1By mda va thi ¢ a md cby, théng qua céc th
nghi m d c theotr, c md¥u &y . " i i cac ntbedvngang (tTCL), k thud mé h ¢
gilip nghién cu chi ti} vai trd ¢ a t ng 104 t/Jbao va mé trong qua trinh tabt

Trong kdniobdec (ITCLl8cungdd c 8&i nh Qs pE®uvah hn

ch ¢ n L aaqc nwd trongua trinh phat sinh hinh thai.

Mt ©whkHaé ca TCLIatinh n ‘'nth t rQoki g nudi @y, v i bi/h
I” i thip vathigian pfn_ n g n h @n hn Foyai t duan tr ng trong vic nhan
gi’ ng cac loai thc vd c6 gia tr kinh tjva sinnhc ¢ a o n, ol tBic,|céy than

g varau mau. Cac nghiéne L «ng mihh Rag TCL c6 tMC @ khiwi qua trinh

hinhthanhcaclh t r “%c h3 nh t h 8, chk h,haa hébphdisoma h €

thdng qua vic kith s o0 § t° ngAaudi &jtva Besung el QL a s i mgh
th ¢ vd (PGRSs)[2].

Vi cth chinTCL bt Fulblag khauBy mdut ¢ § ¢ ¢ h Hognd thich h o
hp,mbox lykh trang QmHs n h a n hWréanh nRhmgkhuh . S awu

mX¥u lc@bthanh caclp m nghdbsiéumn g , dagfi €anmXodyy , * ngh €

t 0,1-2 mm,c Ix@lcd alirén mctiéutaisinhvaldcaytrng. Mhg
nudi &y °lce sungcaccH QL i h ., a &g (AGRs)nAn®ich thich phn
_ng tai sinh nhanh va'hi qu. Hxbi t, nh h ™ m nd Brmone ni sinh thy, cac
mXTCLd d ™" ng L § bifh  gg ®rmene trong qua trinh tébt cung é&p
thém hiM bi vQc h J]kiVlih soat hinh thai va sphat tr ¢ a th ¢ vd [5]. Ngoai
ra, c §c ph€hn’iEGpdnHMhhhién cinvai tro ¢ a cac fbao va
mé chu trach nhim trong qua trinh taib. Vi ¢ cdbmu ITCL ha-btTCL gitip 1am
sdngtc 8§ ¢ Asimh fectphctth, t L - ° ma d hghién cu va ng d ng
m i.

K: thud T CL° clap ndi tl&nh cong trén n@i loai th c vd, t céc ging

lan quy hiin JH céc I3 rau mau va cay than g¢o gia tr kinh tJcao. Kfn £ n g

kiwh soat chbechE cac plin_ ng hinh théi, cung. v hi u qu nhan gin g ~ Mmre,
I « mgminhTCLI1amtcong ¢ mthhmEt r o n g, ¢ téogmph sikh hcth ¢

t

h

n

r <

L -

r <€
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vd. Cac nghiencugin L @y ckhin g'n bt 2 ntlg a BIL trong vic tt
ra cac ging cayfrngmiv it ¢ , tihanh chéng va chi phili.
Ngoai ra, TCL con cho #y tiQn n &, n gond vic nghiéncu ¢ Bkiwh h
soats hinhthanhvapittrivdi g athcvd .Folmt, khfntng t 8i sinh n
v itinh"n ‘nth v bBi/h Cilthy, gidp TCL tr thanhmt  m!* h3ngbho | T t

céac thi nghim khoa hc va cac ng d ng trong §n xuki néng nghip [5].
1.3.Crbll Q@i h, a sngthhcvd r €

ChHl iQC h , a ‘#&gtmhvd(PGR coth ‘& nhinghoa ‘lp° c §
chiit nhienhebinghp c¢ - ntgghdjudltrinh phat tid hdb t Tiaehsl® L
th cvd b cao, chy/p” liQu * Ihg@h [51]. PGRkhéng cé giatrd i n hng dae
th€ng k h?! ngchatEoywd [51]. P GR ° ¢'s€d ng trong néng nghp W
LG "emdngliichg thwehhghh n Hekhignik n'dn b hg® i stress
sinh h ¢ va phi sinh’hc, di thi n a8l trac hinh thai,Y Qi ki nthuch { i cho vic
thuhdt h, t Lt nHvQsh It @gva ¢l ~ hg®a bih © ilcac thanh pfn th ¢
vd [51].

nn g, they, PGRcOKH n £ frgh “m@@h K phanchiat £ ng,cki nh

traicvachc n L atgbac Vic_ ngdngtrct/pvaor, chi, 14, n vahoaca
c ©y ‘lcechng@inhcokint ng m t Enntgn gk Ap B iv i stressphi
sinh hcvasinhhe, phav trthgthaing It n_ g hcdithi nkh[n £ n gu ht,h
cfithinkhint nguna hcfithinhiugd's dng ni tX¥s kéohdd#a L
ttbrachi , t i n d¢g@kivar, kichthich s phattrMi g ar vas phat trid
carb°n v X duatihd quangtp [52. PGRst hreg ° ¢ s€d, ng trong
nong nghip WE[ithi ns phattrMd v ©  Bicayfin ¢ ut rQokin g HiKa
mt i° ntgr & h ! ‘mg[52.Vi c$ & ngPGRsco thAE thi' n qué trinh Fi ttb
b g c¢ § ¢ h ngtstphagtrMcc@ cac loai the vd b[n “alphét tik chdm va
cayging v~ gi @by c § h ® pXy Ltaiphkactirc a cach vi khu
I (bao gm d vikhuir) ; t'itngg phate@wicathcvd t r@kig L i
stresst £ n fn tkrhg t h 2 c_f R itrgnig quéa ifi bijp hilkhi hd.
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1.4. Hormone n i sinh th ¢ v
1.4.1. Khai niMn

Hormone ni sinh th c vd la cac ckl Qrhoa quantm g ivis t £ ng
t rn@ phattdgathcvdvacacpiin ngvi m? hg. Kiht®cvQe h Jjc h
truyQn tin hi u hormone ni sinh cho phép phat ¥ caccong ¢ di truygr W Qu
chnhs phattiwicacayfrn g, nH khign tsnug t h 2i c hm®nng, lgiiir &
quy/} cac cau hi hi n td trong sinh hc th ¢ vd va phéat t¥ cac khai nim cho
nh ngthachthc ¢ andng nghipt r o n g tP&én tickya thea d@di hormone i
sinht r o n gWhcchvd v kin hiu ¢ a ching cho phép kham pha caceh nt n g
¢ a hormone ni sinh danh riéng cho hg 104 mo; tuy nhién nhng nghién cu vQ
qua trinh vh chuyd v figl B cahormoenisinhwh ¢, n ‘ch@sd L€
[53.

Hormonen i sinhth c vd 1a cac phan ttinh hi u, cé thanh pfn hdahc L a
dthg: h p chlindol, tecpen, ¥ xutd adenin, steroid, hydrocacbon béo v dut
¢, a carotenoid hieb acid béd54], ° & t&® ra bén trong thc vt va xuthi n° 0 ng
L. ¢ c k8thhb. Hormone ni sinh kiwh soat Hi c[” cac khia Enh ¢ a quétrinh sinh
t r n@ va phat thd ¢ a cay, t hinh thai phéisoma[55], iQichn h k2 c¢h cthh €
quan, chng I cac nfm b nh[56] kh['n £ n gng & bac stres§57] va d” qua trinh
sinh §n[58. Khonggin g n b i v, vi ¢ §n xuklhormone bgi i hth* cac
tuy/h chuyén bit, m i t/Jbao th c v Qilcé ki n £ n[g xuldl homone. Went va
Thimann[59] L & &rathut ng "phytohormone"vasdng n- t Qmmg t i
sach ca h . Hormone ni sinh xudl hi n trén toan pbgi ith ¢ vd, thdn chi' t[o va
cac hormone nagé cacchc nt ng. n KE@m gvd b cao[60. M t s
hormone ni sin h  @xubhhi n* vi sinh vd, chiipgth n € hhn b " o v
khu{; tuy nhiéntrongnm g “hgrh® n~"y, ch¥%ng khl'ng L-n
n i sinh ma cé thl’ ‘& coi la chidl chuyd héa th chp [61].

Céac hormone 1i sinhth ¢ vd khac nhau c6 W ‘& s x/p thanh céac, Ip
khac nhau, tiy thwe vao &l tric héa hc ¢ a ching. Trong mi | p hormone, Bl
tric hbahccothik h 8§ ¢ n h aHigl caothag@mvign cacung mtl p QLcod
tacdng s i nh_ hhau Ngi8moug btBuwQhéirmone nisinhthcvd L «
X § ¢n hL° ¢ %| p chinh auxin (AUX), cytcinin (CKs), gibberellins(GA),
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ethyleng(ET) vaabscisicacid(ABA) [62] (Hinh11). Danh s&8ch ‘m"y s
m r ngvab sung thénbrassinosteroids, jasmisracid(JA), salicylicacid (SA) va
strigolacton hin ¢ 1 hcgeoi 14 @c hormone ni sinh th ¢ vd chinh[53] (Hinh

1.1). Ngodira, comts h pchilkhaccocaccle ntng nhé®dng8§c hor i
ch2nh, nhengxemkhbWompnedcvdli &€y kh! ng HhaQlg c
' a n §c tlar® cii. Hormone msinh th c vd gfn  n h™€©chia anh hai nhém

d atrén chc n t, a ¢hing, ch khéng pHfi tinh chHl hdéa hc ¢ a ching; mt

nhm | © c¢c8c hor mihwré hét - nid i t°¥pYdy ulbng, ctihg €

hth n h€ p Abam kée dailibao, it hoa f]bao, ra hoa, phat Wi qu va ht;

cac hormone trongnhémceda!l L - ng v amgtrong vic dignu rge ath ©

vd “ikiv}] th<€ehng, c@\xapmsinlnlm[ssq sinh h

______________________________________________________________________________________________
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Jasmonate (JA) Acid salicylic (SA) Strigolactones (SL)

Hinh 1.1. 9 nhdm hormone n sinhchinhg, a th ¢ vd.
Auxin

Indole3-acetic acid (I AA) |7 auxin ngAUX)
trong nhQu qua trinh sinh ly t} y/u ¢ a th ¢ vd [63]. Hormone nay tham gia vao
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vic Q@idhnhs phattrd v~ trggathewd€© t ht ng g/lplac c §c
t9. M ttrongnhnghdt  ngnibdg alAAladm. ngs phan chiafbao, thic

X/ s phattrMiga c¢c §c m? thvévdcmgihiylakmA cing k2ch
kéo dai f]bao trong than cay, Hr s phat tr\ chiQu cao ca cay. IAA c6 vai trd

I’ @ hoa s phan héafbao, quy} 'niis phattr\d ¢ a cac md chuyénti , c 1 ng
nh@ t€u, Mbbtbuvswehchuy din h _ng@ong cay. Mt ¢ Jisinficih
quantr ng kh&8&c Jhi °TMAqUEgNn LUt t bng L - Whsodat mo n e
s phattrd  ©u _dchi’ng nsovicac chibén. Ngoaira, IAAcofin h * g€

L/h ¢ § ¢ thephaatiid sdumay.ca cay, baognldo hdéavarahod,- ng vai t
trong chuk8s ngtoan dinc ath cvd[64.Nh v ai tthg va thijpy/udIAA

la m t thanh plin trung tam trong cac nghiénwevQsinhl T @ hl ia€hg ng t
¢ ath cvd.

Cytokinins

Cytokinin (CKs) la cac hormone nsinh c6 &l triic d a trén d xuli adenine
V. inhom tH]N 6 , " cbife Jhich yJunh knfntng k2 ch t RBac h ph
trong nudi & Mo < th ¢ vd [25]. Tuy nhién, ngoai vai tro h[n bay, CKs con
tham gia vao nifu qua trinh sinh ly ptc t4 trong céc I8l cay va mé khac nhau.
M ttrong nhng tdc dng quantrnggca CKs lakifn £t ng & gua trinh ldo
héa, gilp kéo daitith ¢ at]baovaméthcvd . Ch ¥n g WaecthAg ¢ -
phat trd ¢ ar , QLdhnh s phannhanh va htr hinh thanh &, ttbb Qi ki n
thuhfichos sinhgngathcvd[65. CKs cvairdo diantrmg trong
vic t EmgkHn® ngngchu vy icac I stresst m? i ° ng,rctdg Hh
nh<€ Kdhhrtbvanhit @ dao, gidp cay thich nghiva phatti  t r Qkign L i

bHi[ i. VQphan I3l ,  C’Kcschialth@nh hai nhémhinh: nhém isoprenoithao
gm N62-i sopentenyl v dihydroz(lemafginmNe v~ n

benzyladenine, kinetin v@etatopolin) [66].

N6-furfuryladenine(Kinetin - KIN) Ifn fU° 't i ¢ tach I BNA tinh tring
caherringbp Kk h 1’ ceholaEn@mmtait h pDNAnhantb v " o ntm 1
[67,68. MFHOdUKIN | © @K tLitnxB® bhemd mhn 40 ntn
timthiy né trongthcvd n h €a[@9eil ndg . n h by da t(Sdads
nuciferal.) [70]. Zeatin(ZEA) lACKt nhi fun tli'thil UnE ZE&A L€
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chiffxublt ni n_tatay sgdZea mays[71]. N® ( edsopentenyl)adeningiP)
c6 vai trd quan’tmgtrong vic @l hda s phan chiafjbao, s phat tr\d va quéa
tinh b th d i n hng'dtec vd. 2iPL ‘&  x @fda m’t CK n i sinhkhil ‘&
phét hin trong canh hoa’mg[72].
N -(3-hydroxybenzyl)adenine (met#opolin, mT) la mt cytokinin t
nhién,fn fL t i’ & phanltp@ |4 cayPopulus robustaKW k h i’ c fth& hin,
LHb bi t trong hai thb K qua, mT va cacXh xudica n - tLh ik’ nge
nghién cu r ngrai trén toan thgi i. NhiQ nghién cu  dactrurig vao vic_ ng
dng rM\PhatlirMd cac quy trintvi nhan gi ng, khdo ph ¢ cac th chijtrong nhan
gi’ ngin vitro va so sanh hii qu” ¢ a nd vy i cac cytokinin khac. Cac nghiénwcho
thBy mT co hiuqu v @tritrongvickhi ful v~ t tripdl slisohi c h
cac cytokininphbi/n kh&c nh+€e BA[78., M@ B «gdngtrén
nhiQu loai th ¢ vd nham di thi n hi u stHitai sinh, §m_ngchibdl 'nth, tktng s
clng nh€e HOmgeht a agitftihnd con co vai trd quan tng trong
vi cduytris’ n "nbh mé hcvaglm thiwi céac riloth sinh ly trong nudi &y [74].

Gibberellins

Gibberellins (GA) la nhém hormone thuloY acid carboxylic diterpenoid, bao
g mcéac hp chiicé hdttinh sinhhe ‘“le€ngh pb inhiQvisinhvd  nhin€ n
vavikhifr, c 1 n'gth o W@ thp va bt cao. Trong the vd, GA hdt
Lng nheéH N ih, a "sgnrih stima@, L - naoggtormivict r |
I’ @ chnh cac qua trinh phat Wi va sinh ly[75]. Cac GA c6 hé& tinh sinh hc,
chng Hh n@Gibeerellin acid A1 GA1) va Gibberellin acid A4 GAs), & @]
L/ v i nhiQu tdc dng n i bd. M, t trong nh ng vai tro chinh.ca GAladm_ngra
h o abbitl cacloaithcvdcfnx lylthhhdbd 8§ nh s § nWkichdtliich n g~
qusg tr3nh n"y. N g§os” rly mfra ¢ a H&thdng guanvip kichh Vac
hot enzyme va phavtrthgthding L n @ phdi. GAconcokhn t ng ki ch t
s kéo daithan, htr ¢ © ftchiucaoti “©u, c | ndnquahrighldohda c h
‘14 vatrai cay c6 mui, gilp kéo dai ftgianHoqun v © t tkingtJ gi § tr
Gibberellic acid A3 (GAs) la m t cacboxylt diterpenoidacid thu ¢ nhom
gibberelinvahét nlg n hH+<€ hmr mo n agth cvd tg nhtém[78]. Th ¢
vdvamts visinhwd, ching Hh - n Bdeva mi khiq, dn xudl ra GAs. GAs ¢6
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nhng ngdngfylh ahB t r on gndhgonditp cong nghip nh ¢ § ¢b L

t 2 nh | i/Jisnphdttuhd gatlicvd][76]. GAsL ‘& ap dng cho cay Trng,

verh cOylvacdy¢ghuN- L - ng vai trlymfngahdt§77lqu g t
phln_ ng v istresphisinhnhc[78, t Etng e €ngl, aduf[®], kéo dai
than[80],rahoa8]v" <c 8 mgdinBlgkhicky ra trong qug§ t

¢. and yicachormone ni sinhkhac[82].
Abscisicacid

Abscisicacid( AB A)cptiaéin vfuomhrlg ntm 198dndkhi n
dn c- | i/JAwvckihsoatsthlcahivahddt c8c ch cqdian t
[83]. Nghiéncus au L - [Rag vdifrorshinhsa rA B A Qulchinh titig
thai ng ¢ a 4 va kiwh soat hét | ng m khikh ng, mt  aviguan frng gitp
th ¢ vd duy tri can Ba g , eiv&khi[84]. Ngoai nh ng vai tro nay, ABA tham gia
vaionhQu qu§ tr 3 nhtolsilasht rin@ thakhcd B, giap cay hoan
thanh chu Bphat i vachoibc ho gthsinhg§nl.o ABA clng L-n
trung tdm tong pHn_ ng thich nghi vi stress phisinh ke, ciighth  nh€thk ht ¢
mHbvanhit = Khdo nghit, gidpcaytntd t r@k g Int ing HF i€85).

Ngoai ra, ABA[n h "t ¢&@h & kéo dai chi , Qi ¢hinh hinh thai ca cay trong

L@ kinngp .rcgB6lvaduytris phattrMigar, Holbit t r on'gng m? i
thily  .rcid7].

Ethylene

Ethylene (ET) la m t hydrocarborkhi khéng no dchay vitr n g ° rig ghan
t 14 28,05 g/mol. Gang88] x § cnhHETlamtnp¥nth cvdt nhi °ncv ™ L
Crockervagngs [89 chottby[n h " GhE t £ n gng varpkat thivi ¢ a cay
ET L' ‘& hinh thanh trongdic[ cac f]lb ©~ o, g n hn@®hiQu nhl® qul va céac
mé bt h€hn fh tarkghaucac mé va'du ¢ Y%rcaili hénhg vaobfu khi
quywi xung quanhET lam thormone pisinh[n h "m@hFubhl c8cthgi ai
phattr\d ¢ ath cvd. Trong sit v | irc@thle vd, ethylme[n h “ th Gh &
n[y mfm ¢ a &, s kéo dai ¢ca t]bao, s hinh thanh gii tinh, s chinga qu, s
gi © Lfintwggtphcht di mdgaddETc | n g, tthEigayra cac
stress sinh'tt va phi sinh'hc [90].
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Brassinosteroid

Brassinosteroi@BR)lamt n h - m ime&& ahlprmbngh cvdn isinh
[9].Ch odh Lnay, Hth@hBRLte hd ©x @hctrory gn 60 loaithc
vd [92]. VOmHusinh Iy, BR tham gia cuing.vi cac hormone the vd khac trong vic
I @ hoa nhiy qua trinh phéat tid, bao gm s phat tr ch'i, phéat tr\i ¢, phan
héa mtth o, kiint ng [aivamly mngahHt[93.BRcl ng ¢ng t §c
ch ng 9 stress, tc 1a ching tham gia vao caclph ng dithi n “ilv, i cAc stress
khac nhau, ciig ith - n h'® | thifpiva cao, Bh han va nhimtring. Ging n h €
GA,BRc - X ngtibh@trong c&ic mod thc vd sinh §n, ciihg th - n hbehoa, h
hoavat c h@ag ttrh€ nh, ° ndg@ehgnglc kathb tleng cac mo

somakhi sosanhv. i cac hormone thc vd khac[63].
Jasmonic acid

Jasmonic aci@JA) va cac chlichuyM héaca n  ¢g i theg la jasmonates
(JAs), 1a cac 'hp chdl cyclopentanon&d chung Bl tric vachc nt ®gng t
prostaglcamtyy nL ny@t[94.Trongmhng ntm 190@QL JA
xubila cac hpchl | i ° #fhsteesstch i ttong th c vd WAhIn_ ng v i cac
stresskhac nhau, ciuig h - n W€ tvh €Ho 8 gbh ddrog ca nfm b nh [95],
trongnudi dsy mo hotb nubi &y tJbaoth ¢ vd [96] va cac mo chu cac tadc nhan gay
stress phi sinh it nhe _ dxAuUV, nhi t | theb va caostresghXn thil va tip xuc
v iozone[97]. J'A gd @dhm@ hfuh ¢ § ¢ caHfu lfjucéc oai the
vd [98].

Salicylic acid

Salicylic acid(SA) la m t phan't tin hi u quan tr ng trong cac pfn. ng phong
v ¢gathcvd "il imfmbn h \Qihodcac qua trinh phatwiikhac nhau. SA
c6 thAL @ chnh s t ng h p cac protein phong.thbao §m cac enzyme phan
vi khuXy va cac phan tkhang sinhtn hi ° n, g b avdl iph@visphh t
cong ¢cardmn, vikhirvacontring.Bénteh -, SA ¢, n tham gi
hoa ¢a th ¢ vd. N6 c6 tac dn g Qulchinh s hinh thanh cac ¢h hoa va s phat
tiviga h o'angxuyéhtéh g q u.a gt § ¢ nl “cn§tin hia U]bao iBre
q u afin halimonen isinhk h 8¢ nh€© auxi ntsvnghiégdub ble«r eclhl
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rarfag SAcotht §cnglBnst haigal c 8§c g e nh quairihhnphag u a n
h-a m! hoalntnguoartattehipaithicvd Hoblt t r@kg L i
ctngghdbthipy di my[99H €

Strigolactones

Strigolactones la ldhormonethcvd " EMd{gfn L @ . n Buchingl
I ‘& coilamth céacchilchupd hoath chbt th cvdcongling ct carotenoid
[10Q v. i vai trotrong vi ¢ truyQn tin hi u gj a cac sinh & (chi hoa sinh). Chd/h
nay,strigolactoned « ° ¢ ©x "8trla chu trach nhim cho 3qué trinh sinh Iy khac
nhau: h nhdl | c h vaMyg nfy miincg a lCac sinh & ky sinh phét t\iv trong
r cay ch, ching Hth - nSiriga luteava cac cay khac the chi Sriga[101, 107;
th hai, strigolactoneda c h™ L'¥téac I nbin ¢ ng sinh nleh biif ¢ @i, tla Ll
nbi 1 arbuscular, bi vi ching thif Ido miquan ht ©h n g i nh ng cay nay,
" ng th i cung &3 photphatvacacéh di mly & & SH[10& 10d; thl ba,
strigolactoneg « ° & ©x 8hda hbrmone c chjphan nhanh th ¢ vd; khi c6 nty
cachpchiti n "~ ychHmg phattrmichi  d € o §§uthan, ng n Hc hc h
ch/Jphan nhanh th ¢ vd [101, 107.

Melatonini Mit hormone n i sinh mai

Nh ng nghién cu fWl tién WQvai tro ¢a phytomelatonin (Mcetyts-
methoxytryptamine) ghy/l tdp trung vao kif n £ n gng oxlg héa rehh nEg a no.
VQmtbhéahc, phyt omel # € ahrtghdiBhanl g ox y tthi, a v €
cétiQn ntng c QdfndoipircAcelich ng oxy héatrugnthng nh€ ax
ascorbic va vitamin §103. Tuy nhién, kit n £ n gu hba biM hi n gere ¢ a
phyt omel atramhing . hg@ghiéncumivQvaitroga n- ©hh€ n
hormae th c vd . Wmnt phan't L ‘& c6ng nkh [a hormone thc vd, fn cfy L
L. théngtinyQc o n nd s@h'tng h p, phan hy, vch chuyM, th thw  c/jtruy@hh
tinhiu v nggnblyEandé. MbdinhQu Qkintiénquyl n”  ycl« L
lam sang,t,n h €n' g x ‘Bicth thwWehuyén bit ¢ a phytomelatonin X [a m t
thachthc . MginHm 20 18Tih nho mCline fltiém phat hin va
moé T th thWphyt omel at onicn x BibtfoRylmangib&o ¢a cay
Arabidopsis thaliang104.
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Th thWwPMTR1cO &t r Yac cac@HhWgorntone the vd khac va cé
knfntng t €htg Lt rwtein U (GPA1). ®Whi pl
v. i PMTR1, n6 kich hets phanlyca Gob vl - Gty Saxud H O
thitng qua enzyme NADPH nagx idd snsge /a®BOH/)",c
kichthih d, ng K ‘icoagomgli " quy 8§ ctur 3 ning L - m@y klh2
b & ti/h quan trng trong vic cdong nekh  p hy t o me | atthamonenthcn h €
vd. Tuy nhié , W g ¢ kJT ludch nay, §n c6 thém ni@u nghiéncunfn  x &h L
th. thwphytomelatain® cac loai th c vd khac[105.

Melatonin khéng chla m t hormone quan'tng” L, ngvd  m~ ‘afim L€
thiy trongth cvd , nhi n- L -tchd @aiih | tar | sg vatfievtm €
t/lb " o cimgh pt tryptophan, melatonin cé btrong nhu b phch ¢ a cay
nh<e_ |h&vaqgqlF, g iQVhoa slphattrMd, bfov th cvd kh i stress oxy hoa
vadithi nkhfn £ n gngchnv i Qtkin m?" ing kihdo nghi t [106]. N6 kich
thich Ty mfm, t Xy $.phatltrMi ¢ ar, than, h tr qua trinh ra hoat qu va
c6 thmthay thjhotb phih pvi  a uWi@nchnth s i nghBén ¢hd@ L - |
melatonin hét  nl’g n h eBHiah ng oxy héarfhh, gilpcaygimthWw  t &g L
t anh sang ¥hh, nhit | dao, ¥h han, nib va kim |4 nHg BRag cach quétih
cacgct do v~ ° hgthrttgng phéng v n i sinh [107].

14.2. Ho t inlcva hormone i sinh
T¥hghipvat 2 ch |1y

S t ng K p hormonen i sinhth cvd & €3l éhnh cHbchev © ° hghbe
nh “tg@is t ©€hn g atd bornwiie khaceacypt mt i ° ng.iSad khi
f ng h p, nhiQu hormone con fi qua cac bih “ilhéahcln h * i ¢&h Bdt | ng
¢ aching;trongmts t T n@h p, hormone khéng b  ncOth\ ‘&t 2 ch | 1
vad danggli p h - ndéhg kL  nby théng qua vic [dng ‘& cac bih il
nay[10§ (Hinh 1.2)

Von chuy@

HormonecéttMn h “mg® n hi ¢ mdsdi ghuyti Bhep Lc\ith ¢ h
va théngqua h th" ng vdh chuy xylem hab phloem, heb di chuyw m t kholng
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cach ngh gj a cc f]bao nh céac protein ¢h chuy, hdbtrong mts t r ng@h p,
c6 thAkhwkh tan t do qua mang/ibao[10§ (Hinh 1.2)

ThA thO

Hormonen i sinhphat huy ticdh\g¢ca minhtréncadijb "o L2 ch t h?
vi ckipniv icacth thWprotein. Mts hormonen i sinhlién K/} v, i cac th thw
xuyén mang An° mang plasma hdbmthgl ©n i chil Cac th thwhay €k/n i
v. i phant hormone¥ m tv tri vatruyQr fithéng tintim tv tri khacvat h r@
| i °n Jjw akich tidt hot | ng ¢ a kinase th thw Céac th thWkuy@én mang
cOthAE 0 i  n h @whthuywidi/P thonditin; s hi ndi n¢ ahormondh i | nb
mtquatinhimtvtr 2 xa_.ihtknrh2snch vhor mo n eg thay , t h
I i allosteric tromy protein[108 (Hinh 1.2)

Truyzn tin hiMu

C8&c .tn@hell ®uatin hiu hormone bao'gns t h a ytrorg mé hinh
biW hi n gere (Hinh 1.2) Trong Fu i} ¢ § og h p,miEY Y/ { phién ma co
s t hayhot nytheotinhiu hor mohce xXx'§adh .LI'€ECEL vib €
hormone Kt n'i v, i th thwe h dh vic kich hét y/u f phién maco thA h nln g |
hoto ph ctthvakhibip & €° nglkesao gm tin hi u théng qua protein kinase
va phosphatase, lth' ng phospbrelay, hét's phan hy protein m c tiéu théng qua
h th ng phan hy ubiquitin 26S[10§].

Céc protein kinase lienkm t nhom phosphate vaocarotein. Vic b sung
nhom phosphate (phosphorylation) cé\kich hdt hobvé hi u héa mt proteinva
qua trinh nay c6 thb L[o  n gb®g cach I8l b, nhém phosphate qua Ho | nig
¢ a protein phosphatase. C4caniéu ¢ a kinase va phosphatase bamgchinh céac
protein th thWt phosphoryl héa), cac protein kinasephénsplatase khac, kénh ion,
TFsva céac protein khac. Hinh tb @i ¢hnh protein nayl nhanh va c6 Wlo
ng€congungct th ik8x a x ‘@#ph bilh[10§.

Mts tinhiu hor maetrwyQ fiqua vic phan hyc - Qlkin mt
protein m ¢ tiéu, théng qua vt ubiquitin hoa protein e tiéu va s phan hy ¢ a
nd b i proteasome 26S. Ubiquitin 1& mprotein nh L ‘& lién K} v i cac protein
khac qua h&  niy ¢a mt ph ¢ h p ubiquitin ligase. Sau khi ubiquitin héa,
pr ot edchuyd BLph ch p proteasome 26Sth, n &b phdn hy.Quéa
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trinh phan hy protein cchjlL - ng vai tr ,  tSrcuonngndti®hmu t r or
hormone, bao gn AUX, GA vaJA[10§.

K Tac dong theo dong
Phén tich

/ ha lwu (downstream)
\ Phéan huy

San xuat hormone
Phosphoryl / Phién ma

hoa protein

—
.- _,

Khit phosphoryl hoa protein

Tac dong theo dong
ha luu (downstream)

/ ) Cac tac dong khong lién
i A Proteolysis LA 2
Lién két v6i thy thé s @ quan dén bg gene (vi du:
. : / diéu hoa kénh ion)
Truyén tin hiéu @

Hinh 1.2 Ho4  nij ¢ a hormone ni sinhtrong th ¢ v [108].
14.3.Sxt . _ n gvahoBnwoneaii sinh trong thxc vot

Hormone ni sinh th ¢ vd khéng pifi la chidl  d i _mdimada&ac dil hoa
hcvimt “hg@h cokhinktnge ¥thafin h “tmg@h§ sinht rn@, s
phat tr\d va s bi t héa ca cac fbao va mg109. Qua trinh sinh'ing h p cac
hormone ni sinh trong cac mo tlc vd " tnh mang tinkkhwh tan va khong dh
| ¢ n~" o cUYm gy tlritth niiKhBnggin g n hg®d 6 2 h tufn
h o " Wdhlehuyd hormone kib ¢ \B, thtclvd khdng cécac tuyh chuyén bit
LWsln xudl v~ _ ho@wonenténmth cvds dngnhiy ph€hngl pgh8§p t
h h AiBhuy cacchdl x un g gWgachiing.cThe vdt $1 d ng cac hda
chdi L Ihn Ig'im h\W ddaognds chiyw cac clidl qua cac ma; a ching;
ngoadi ra, hormoné hreg "¢ 9 xuivas dngtich t r o n gWwhcchid t h
(Hinh13). C§& c h oavdhohoyat trangecay Bag cach's d, ng 4 |04 chuyw
L, n g .Wdi shuy ¢ ¢ b, dong f]bao chdl trong f]bao, s khwkh tan ckin ¢ a
cé&cion vaphantgi acacflb " o cE @ ng. Cacmd it h ~ dsed n gWiL
chuyw hormone_t b phch nay sang bphdh khéac ca cay; ching bad gn mtth



22

r ©y dMbchgywithdl  d i ndt | B8 rlvahoa, richg d %2 n\Wii cliuy
n & va cac chlkhoang hoa tan tr LU Ia.

Tuy nhién, kong pHi tHi c[ cac f]bao thc vd QipHnN_ ng v i hormone,
nhengqngtith” o Tcld L ©rvphirh ngll ¢ Bfcg thvrong chu 18
sinhngta € h¥%ng.ngCentHixfy§ac ¢ 8 ¢ ¢ cathWrdhg@vong
Licatlb” o v~ _ ongyfmdng ctctidd s a u thgrayaTih c Wi ofn
hormone ni sinh vao nhng thi Wh it ¢ thWirong qua trinh phéat Wil ¢ a cay
vatdnh ngv trig thwvivdycFnlod b nh ngln h * mg€©a hormonéhi ching
khéng con £n thill. Vi ¢ §n xuli cac hormone dnra il “tnb »@yén ¥ cac mo
pho©n s ic khhcic fjbao #t héa hoan toan. Sau kiisxudl , ¢ h¥%ng Lt
I ‘& di chuyM Jjicac b phch khdcca c ©y, mHhi * mgp@yayibgt c;
hotb ching c6 t” ‘& | ©ongtcacfib ~ M5 K ng sanay[110. Th c vd
sdng c8§cngokhB® dhah K npbéhtdny =~ tng§ca L
hormone; ching cO W @ chn h “rng®achl "€ d n gWslhhtng hp
hormone. Thc vd ¢c6 thM ‘€ u hatrntone trong/ibao, i hod horb lam tiéu bih
c& h or mo’rcainhlthanh Bagcach lién hp ching vi carbohydrate, amm
acidhotb peptit. Thcvd ¢ | nWphaoy -cacthdrmone ®mtbhoa hc, phan hy
chang mt cach hiu qu”. CAc hormonéh cvdc - b °n tWhardgy mpet h
X uy °Qechthinn g, v trgéanbayl11l]. Thcvd c i ngwWwiddc chu
hor mone x un@WWwWarm ladgmginn g hvl't “mig rmone fn thil} cho
cac plin_ ng ¢ a cayla il thep (10°- 10°mol/L). Donn g, thEpnén Bl kW L
nghién cu cac hormone nnsinhthcvdvacht ciinhngre m 1970, ¢ §c
khoa hcm icéthAbd Fulkifh p ¢ § ¢ngtvagénti quin h ¢ a chdng vi sinh
ly th ¢ va [54]. PHn | ncac nghién.au b BurvQhdrmone ni sinh th ¢ vd lién
q u aJin vi & nghién cu cac cay bthi/p gerehotb  °lt€ d ng trong nudi By

th cvdinvitrov. in n g, hibrmone khac nhau.
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Luc lap - GAs ,> Phanchia 4
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Hinh13.S t 2 ch | 1 ggc¢wahornor&mi sithtrongth ¢ vd.

Cac PGRschnighth nh€ AUX,ETGKABAL @A d ngr ng rai
trong nudi & mo[7,117.S t £ n gng vars&héac bit trong nudi & mo th ¢
vd & kwhsoatbis t ©hn g atcd& tormpie msinh va ngél sinh[113.
N'n g, hbrmone ni sinh c6[n h ° g<@uan trn g J/h Eac qué trinh sinh Iy B
tricthcvd [66)vas khi fulga c8c trung t Oncbr[tld.g si I
Ch ¥n gn d hd&ed n g Wklwh soéat s phan chia/]bao[115. Cac hormone
n i sinh tham gia v@vi ¢ phat sinh hinhthaivan g, ¢la ¢ h Y.0 gl dhréh
theothi gi an v~ Wk&pmgvg ¢ i@akinnlhiidi &y bén ngoaj116.

Trong vi nhan ging th ¢ vd, hfu W} cac nghitncuchquan J/h@m L
hawgca PGR&hNMHEng ph8§t s amémakhongchlitrg§i ¢
t § cng, Wai tro ca hormme n i sinh; t \Wordaw@t & tnigl, L §,h hcih
truyQn tin hiu va mi t ‘©h nagcacth@monem sinh cho phép phat Wi cac
cong ¢ d ‘& lyvaditruy WL Q@ chnhs phattric acayfrng, nHwvag su
knfntng t h2ichmimghtRn @t cho ndng nghip. Trén th]gi i, L&
comts nghiéncuvQ[nhh ‘&g ¢ ahormoney i s Ihis tphat'sinh hinh thai.
Grossmannvamgs [117L « n g lfnk he ngeg a lAA, ZEA, dihydrozeatin
Indole-3-propionic acidiPA), GA1vaABAni sihsths3lhh t hdimhh c ©y
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hoan chnh. Montalban vacng s [113 L « “ralfn h * g€ a 43 Id4 cytokinin
va IAA n i sinh U khl n tgrhinh thanh ¢hi © cayPinusradiate in h * g€ a

ethyl ene,
c ala[120c | n g ° €&nghidh &u.
‘g€ a ABA, GAva IAA n i

Medicago truncatulaGaertn.n /h

s [nh

hormone ni sinhtrong M dsy” ¢ 8§ ¢

nay

gus§

nhau camts loaith ¢ vd khac nhauB[ng J).
B[ng 1.1.M, ts nghién cu ghinhchh = m ngh&mone ni sinh trongm»u b}

tr3nh

JJIsAhink thanArBHEL. nii[118, s ra hoa[119, hinh d-hg
Knpczy Es k fll2IM "«
s ipnshhinki thanh phésoma cay

c | ntg ndhién ca vQh inm ng €
ph&rngkéd nh |

@rgdua W snk @

cacquatrilm p h 8t si nh ' hgkmbnhaultadn tE $odi th It vdtkha€
nhau.
st7 | Phatsinh hinh Hormone n i sinh L Ngu’ n
t h8i / s ngn nghién c u
1 |CRi IAA, ZEA, GAs, ABA Iérr‘] B R0
2 | Qul IAA, ZEA, GAs, ABA | Cachua [123
3 |Si nhngtgady|JA, SA,ZEA, ET Cachua [124]
IAA, ABA, ZEA, GAs,
4 |R JA, SL DOu tdigm | [125
5 |Si nhngtgady|IAA ABA,CKs,GAs |T Li nh h{ [126
6 | Phdi soma IAA, CKs, GA, ABA | ThuHi " nhge | [127]
7 | PhGi soma :\,;ll\él,_CKs, Ghs, ABA, Sam Lang Bian | [12§
A IAA, GA3, ZEA, ABA, R N
8 | Phbi soma BR. MeJA Théng Ha Qu c | [129
9 |R IAA, CKs, GAs, ABA | Chanh day [130
10 |CRibH "nk IAA, CKs, GAs, ABA | Chanh day [131]

Tuy nhién,t ' hormonen i sinht h Ya4gs & i n hngthrc @t quan frng
hhinag clamtlod

O u

keo mla

h o r moUraeco tRAERh n n ¢

vai tfl32.Cay hen
t hu _tcmgsinBtnd hp nkiG IAA, GA, ERAxvE  r
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JA hhn v [ IAAMBAL GAMBA, T EA/ABA, IAA + GA + ZEA/ABA
VAZEA/IAA “ th cvdr ¢ ngsinh. St h a it [Lhormone nay co 6 [ icho
s si nhngtpheditfn t h #tanpycthithddosaubnhvakifntng
khang saumh gcacay, b d % cJicchncbhv "¢ hi, a oagth gharmane
nay dn ‘lcc nb.

Mth g  ilpkecthca ¢ § ¢’ ngaruyd tn@®i u hormone ni sinh cho
phép th ¢ vd kich hot céac plin. ng phong Vv thich h p va hiu qu ch ng I9 cac
tac nhan gay mh va can Bagkhln £ n g p tva phé tiwv ¢ a th ¢ vd [133.
M t trong nhng viBh  Qthd v nhHitrong sinh hc hormone thc vd las kif h p
¢ acachormonem si nh, t €kn @ihdaghed12dh@Oc hooagn L €
truyQntinhiu ‘lc®ung gianbicachormonern si nh n " ychEt®@hng t
h h g ikhang hébhi p “ g (Hinh 14). S LiQu hoa nay qui ntik}qul ¢ a
cac pfin_ ng Kl €u’ c kiR hdt b i hormonenisinh C§c t €homegg t § ¢
cung nhaut thanh nth g . i krv@Qn tin hi u hormone, coclc  n £ nQytinhiuu y
mindch clndgn mg€tghg v Segph sinhhh[134. TFm
quan frng ¢ a nth g | iltrd®Qn tin hi u hormone trong phong_tH’ ‘& pHn anh
b ith c t]la nhiQu tac nhan gay mh can thip vao tin hiu hormone hbb g xut
hor mone | c|lm[135L@Agnghién cu trén cac md hinh tit vd, chng
hth  nArafidopsis thaliand. «  p ‘§at rRaghcéc hormone msinh la chdl QI i
hoa trungtam.a ki"n £t n g p fg athg vdv Ngoai ra, fu W} cac hormone
n i si nh krngYiéngTlén §¢ khia chh ¢ thwg as t £ n gng hdbe€
phattrmd ;  d o cati Bag gi & cac hormone msinh trong nuéi By cO thNl ™~ QI L i
cfn thi}. Tuy nhién, cac nghienahintd ‘tngpsBtd trung. ngc¢a t §¢
m thorbm ts ithormoneni s iiw hs tLL n gng varpk&t thid ¢ ath c vd
m~  k h! n dhnéhhd/ itfu@Qitin hi u ¢ acac nhém hormone c6 trongén
cb}. Chinh vidy, nghiéncunay €L § n h "ig i € €mn gahgromanani s
V. i qua trinh phat sinh hinh thi@i vitrothéng quasd ngk thua TCL tir ° n
t“@gcayfrng kh&c nhau ( c ©yngtQnva caldipdh@hau). c ©y
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Déi khang ?—l? O—l@ O—le \O_Ie
L oo b |

Uu tién phan hoi Xa Xy E X X Xa Xb X Xp
"0 OTO OTG 0.0
Phan tng : l
Do chinh xac &
cta phéan hoi X Xab Xab

Hinh 14. Khdinim cho vaii tchicdangla hipl™”dg gi a hai
hormone ni sinh gi' 'nh Ava B[133. T ria oc Hi®mwanglco thMam trung
gi an <€@nhtii °Xma phbhnclXbh . fdhg® rnly mbfo dm_ ng
chinh xac caphln i'i Xab ch khicT A v = ° dBkich h&t. Hinh minh ha cho
thby K/ qult r o n g Kb rakicli thich khac nhaulfcA, ch’ B va d” A va B).

15. Skvil'€ ° ng@ghiéncu
15.1. Cay chanh day

Cay chanh dayRassiflora edulislaloaidayy eo | ©u ni&tm,laba- t
t h %y, ngtinka QF cBanh day hinhflud c , " nkEnh 57 cm, trn g * rig €
t 80-110gam, cha 100180 Ht m i qul [136). Cay phat tWd { t trong khi i och
nhit _ilcfnitnikll 900 mm mm&am iEtht pHAaat Vi pH 6,57,5.
Chanh day c6 s i n hng trén €hQu lod Hkam?! i ° ng kh& nhau, tr ng
Xnnhit _il/nlving khnd kh,v i | ¢aot O JJ4.500 m.

Passiflorach y/uphanb” TrungvaNamM, trong L. IC&®| om

dthg loai cao nHiI[137].Cacging c¢ h an h di@lyinhialkeh@rihay tinmva
vang. QUL ‘& £ n t edhidb chiph than® cac[s ph¥n khac. Chanh day

ch a nhiQu alkaloid, glycosid, flavonoid, ey khoang cHi va protein138§. N6 con

L& s d ngtrongyhc d ©n Wy alhehihg viem, n "nb huy} &p va h

tf L@t cachn h | T ilatthtn kinh, bnhtmmit h v ©  [a3ggHUt h €
chanhdaycungghchli x h, pr OAthdlixubdidfw[140c - t h

15.2. Cay hod(nhg tizn

H o a ngltigh (Gerbera jamesonjiila loditHfomec | ©u n/h ®,cm,c a 0
viladails42 cm v €nygldnk45c -c ni,n gt mEcuam, L1 i khi
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o

h ng, hdb trchg. Hoan t t h § n fin th@ng 12 va sinHB vd tinh. ChiGerbera
g m khdng 100 loai, phan'bt Ch ©u JR GhauAl[141,144.C©y n'cy L €
tr ng ph bi/nh n h @nichéycdbcanh, vigi' ng ch y/ulas lai ghép giaG.
jamesonivaG. viridifolia, t‘b thanh ging Gerbera hybrida. Cag n g i ngdiQ L
conhiumauso v~ h3n¥g.d8ng La d

H o & ngliiQh hi n x/p th 5 trongnganh cdng nghp hoa ebcanh, hi bd nh
vOLG, mausb p hon g, bcae. \ictrnlg R ogaihl L Hmvalgiu
quf kinhtJc a o,  drotichifr-ng vé nhu fu tiéu th L' a n g [143 bogi hoa
naychacachpciti nh€ coumari n, al kal oi d, f1l a\
tacdng k2 ch t h Qutrhtaotbdneviém #dayavd cad’bnh vQgan. Cuc
Fngth rcd ° ¢ ©d WUklya viem bang quand, a yng tkinh va cac i QU
I “eng tig ni u[144.

o

15.3. CaydiM i chéau

Cay di p lc h ©dag Rhyllanthus amarys hay con gi Il © c®tyucCh -
h Phyllanthaceae, la cay tharfshmt n £ m,i 60cm,onc th?n g nd hdb
bo, 1& c6 phih tron dai (5 11 x 3- 6 mm). Cay mc hoang Vit NaHnbit L
Thai Nguyén, Bo Ninh, Ngh An, Ha Giamva phan br, ng rai cac quc gia Chau
AvaChauMn h<€ Tr e,pm  @alaysia, Philippines, Indones Myanmar,
Théi Lan, Brazil, Argentinfl45, 14§.

Di' p hdchau la cay thwc dan gian, conflbhpcii nh€ aci d, t
alkaloid, phenolvd i gnan, trong L- phykdlbiahtichi n v
t r o qQgr blnh gan. Cac’tp chHinay Ho v t/]bdo gan khi cac tac nhan gaym
t h€hng nh¥€ pa etacok aflatorio B1, gal@gdminva h tr gilm
L'au, ‘tntgn gl o acith c ch]virus viem gan B va HIV (thnghi min
vitro vain vivo) [14514§.

1.5.4. Mt sXnghién @u vZong d\ng kO thuot nudi @y TCLec ©y chanh L
LCnhg tizn va divp v chéau

Nhan gi ngin vitro* cay chanh day timhanaychy/uda tr ° hngcon |
tai sinh chi. Trongs ¢ § ¢ p h ©h ngap gryskpthudt € T Clc xem@
m ty/ut quan trng gép pfin nang cao hu qu tai sinh chi® cay chanh day tim.
Hi/u vacngs (2022) bao caongcac md I6ng than ex vitro chhinh thanh mo
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s@® ma khong phét sintf i khi nudi &y t r @Qikigninlvitro [149.  Ngl«¥
Phongvacngs L « t §i s i n'hit téhmdnldng tharer gtrotbdmg qua
vi cap dng k thud o T Bbi,t tréd m4 16ng than th ba.
h oangtiQh, bénéh h c’ongnhBn@hit L'nh simé, tTE&L L€

khai thacmthh cho §m_ngchibH nhit ¢ § ¢ mt/lhbat; e hda)lva cac h
quan khac; ni@u nghién cu cho thyy tTCL t mé receptacle/capitum 1a mt h
mXu quan trn gWidb chiv itfn sticaovacotiti ©u W bea,ortrik i
k2 ¢c hcnXhd§vacongthc mtiing. t r €

niv idi phichau, k thuda T Clcbébc€ o nth @ ng nudi & co
tinh. ng d ng cao trong tai sinh vavinhan gy, vicacthifkmxudsy TCH ( L
bitt I6ng/than)nfn gi a s Am@n mgthigmhin "hg@dl “tnh €
hinh thai. Tuy nhién, cac nghiénwcnay ch y/u td trung vao yu t k: thud va
mt i ° ng nu@ &y, trong khi vai trd ca hormone ni sinh trong ¥ &y " ilv, |
knfntng t &ithcsdvhh cch'@&a L8 h gi §.

Trong b i c[nh nhu §u nhan ging cay trng co gia fr ngay cang cao, cac
ph<€hng @htEngb ¢ [rnhi@ hh chln h €5 Imhan thgd, ph thu ¢ mua
v, va d nhi m b nh. Nhan gingin vitro la gili phap quantm g, n hGgug n hi
trinh wa mang tinh th nghi m, thily ¢ khoahcgili t h 2 gdinh I§-Isinhc h
héa. Vi ¢ nghién cu sauh h rQbifn | ng hormone ni sinh, K} h p v i phan tich
vai trd ¢ aET, h th ng ch ng oxy hoa va’hp chHith ctp €t nQh tfn g WkAy
d ng quy trinh nhan ging hiu qu,” n "nh va @ tinh. ng d ng th c ti n cao.

Ngoaira, nhiu nghién cu vQtai sirh in vitro ch y/u d ng* vi ¢ kh[o sét
riéng It ng Iod hormone hebti  ©u "m@rnrudi®yrviec p h ©nngthd c h L
c h JJt h n g_ ath@monegni sinh, ethylene, hth’ ng ch ng oxy héa va’hp
chiith chb v con kh ch], Vi tNam, chanh dgy h mgtiQilva dip hdchau
la nh ng loai cé gid trkinh Jv ~ * dli@ cao, song nghién a vQvai trd toan din
¢ a hormone ni sinh trong nhan gnginvitrohfu n h € ‘chiva kh@ai . Do
ludh &§n mitivik€dngk thuw T CLm trphh@&tphapti S L
khl[o sat bih | g hormone, lamrdm t €hng o sihoéasaingdng! T
kifgunhfmxdydn g ‘ckhoahcchoti ©u h-a qguwngt bianhk

t “@g nghién cu quan trngnay.
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CHhwuNGN IDUNG,VxTLI"UVAPHhu NG P NGHENC U

2.1.N, i dung nghién ¢ u

N, i dung 1:Nghiénc uch nngd nmXcbyti ©u cho qu§ tr 3
hinh thaiinvitroe c ©y ¢ h a fnp tizdva gy v Ehéu

MAc LX&bnh dvarimaudy Ll tiiti <€unhv "mg€ak
thud nudi a3y | p m ng t]bao Ién qua trinh phéat sinh hinh thaacay chanh day,
c ©y “motih vl cay dip hAchau.

Ni i dung tidn hanh:

Nghiénculn h “mg®av tri long thanv ©~  h ™ ngp CKs@ AUX trong
mX¥udy b Buten KT n £ n ginhicBiic asay chanh day nuébgin vitro

Nghiénculn h “mg€al tuim)X &y Uhoav ©~ h * nmCHs @ AUX
trong M4 a5y b fumén R n L mplgatsinhphdi soma; a ¢ © y ngtih audil
cby in vitro

Nghién cu[n h ‘ mg€ a v tri 16ng thanva ham € ng CKs va AUX trong
mdudy bamMénkKlnktng tn®is® i bbh nhic acay dip hbchau
nudi df in vitro

Nghienculn h “mg€ak thudnudidyl pmngtlbaolénklfnt ng t §i
sinh chi ¢ a mX 16ng than cay chanh day nu@ydn vitro

Nghiénculn h " hg€ak thud nudidy | p m ng tJbao Ién kif n £ it
sinh phéi soma@amé /i o a ¢ © pg tih owdi & in vitro

Nghiénculn h "mg€ak thudnudidyl| pmngtlbaolénklfnt ng t §i
sinh md & var bH "nii¢ a m4 16ng than cay dp hAchau nudi &Y in vitro

N, idung2: Nghiencum'i t ©€hnga qhamgHorone nisinh
trong qua trinh phat sinh hinhthdiinvitrog ac ©y chanh d@gtiQ c ©y
va cay di p hlchau

MAc L NghiBncus bi/h  dgvanmit ‘©h nagc a uh ~° ny hbrigone
n i sinh trong trinh phat sinh hinhthdic ¢ ©y c¢ han h ndtQyvacag ©y t
di p hchau

Ni i dung titn hanh:
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Nghiéncus bi/p  dAgvami t ©h n ga cdachoanmoneqi sinh trong
qud trinhphat sinh hinh thaj @ cay chanh dathong qua k thud nuéi &y | p m ng
t/]baa

Nghiéncus bi/p ,dAgvami t ©h n ga cdcuharmongrisinh trong
qua trinh phat sinh hinh thgi@ ¢ © y’ nchtighahdngy qua k thud nudi &y | p
m ng t]bao.

Nghién cu s bi/p , g va mi t €©h ngga cdcuharmone, i sinh trong
qua trinhphat sinh hinh thai @ cay dip hdchau théng qua:kthud nudi & | p
m ng t]bao.

N idung 3: Nghiénc uln h " hg& ak: thud nubi cby | p m ng tJbao
lenst 2 ch | 1y k h2h rgthhng bxg e trong quatirinh phat sinh
chicaychanhddy ph!i s onmatiQqw@y bbi ond cal di p hUchau

MAc L NghiBricus bi/h  dgvami t €©hn @ETgh th ng chng

oxy hoatrong quatrinh phat sinh hinh thdjecaychan d ©y , “agdigh véh o a

cay di p h9chau

Ni i dung tin harh:

X§cnht2ch |Ily kh2 ethylene tr acdcyg
chanh do©y ngtih@y cayhdipadchiau thong qua:kthud nudi &y | p
m ng t]baa

X § ¢cnhidt | d¢.ah th ngch ng oxy hoa trong qué trinh phét sinh hinh thai
ca c©y c¢hanh”ndt@yva cayg @phddhauahény qua:kthud nuéi
cby |, p m ng ¥]baa

X § ¢nh B p chHith chp trong r bH "nii ¢ a mX4 I6ng than cay dp hbchau
nudi dy in vitro.

2.2.Vd |i" unghiénc u
2.2.1.\b6t liMi thy c ot

n"iv, in idung phat sinh hinh théi vitro, cAc m4 16ng tharin vitro ¢ a cay
chanh daytim (Passiflora edulisSims f.eduli§ ,/Jhdaex vittoc ©y “hng ih L
(Gerbera jamesoniRevolution Yelbw) va I6ng thanin vitro cay dip hd chau
(Phyllanthusamarug hi n L' a ngphang Sinh hc Phan't va Chn tb gi ng

qu

L

€

~
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cay fr ng thu ¢ Vi n Nghién cu Khoa hc Tay Nguyén (nay la Vn Khoa hc s
sng) cé®nglamwdliu bfun L

n“iv inidungnghiéncumit €hng _@u & noghbrone va qua
trinh phat sinh hinh thai, chtai sinh t mXu l6ng than va ITCL 16ng than cay chanh
day, phéi soma tai sinhtm@ JJi o a v ~ JJhl oTaC Lc &g tith oned G1'va
r bH 'nlitai sinh_t mXu I6ng than va ITCL I6ng than cay'¢i hic h © Gc sl €
d, n g Wam vd li' u phan tich.

2.2.2. Thix blld\ng cA va héa cht
ThiZt bl'va d\ng A\

M ts thiffb c h2 nles H & baogm can k thud Precisa (N& B[h),
c ©nnil, i antoan sinh’ic ESCO (Sigapore),.t sbf MOV-112, h th' ng sb
ky | ng siéuhiu n Jhgp fkldo UV (Ultimate 3000 ThermoScientific, M:),
h th" ng s ky khiv. i Fuldo ion héa ngn [ a (GGCP 3380)

Cacdng ¢ s d ng baogmdao & , Byppanh &, kéo,” ng nghim
thy ti nh, _ Ho'any@=ht6cn), dayhhun, tdinilon‘ehnhit , gtng t
vamts dngc¢ h tr khac. Cac dng ¢ chuyén dn g °~ & k& trung Rag
autoclave 121°C, 15 psi trong 30 phdt.

Hoéa ch t

Cac PGR bao “gn 6-Benzyladenine (BA, Sigmaldrich, M), 1-
Naphthaleneaceticacid (NAA, > 98%, Duchefa Biochemie, Ha Lan), 2,4
Dichlorophenoxyacetiacid(2,4-D, > 96%, Duchefa Biochemie, Ha Lamdole 3-
butyric acid (IBA, > 98%, Duchefa Biochemie, Ha Lan).

Céacchdll chiqr  ‘lc€ d ng trong phan ¢h hormone ni sinh bao ‘gm N6-
isopet enyl adeni ne ( 2-Aldtich, M) 99k 5foet iSi gmkIl N
SigmaAldrich, M:), TransZe at i n ( ZEA, -Aldricls, o), Nacetyts 1 g ma
met hoxytryptami nSgmaABrEHL, M:), GA:9® , B, gk, Si
Aldrich, M:), abscisiacid( AB A, OSig?nﬁAI(Eié%,,M: ), salicylicacid(SA,

O 99, 5 %Aldrichj Mg )m6a(3-hydroxybenzylamino) purinMetatopolin (mT,
O 99, 5 %AldrichjMg)mEindole3-aceticacidl AA, O 9 9-Aldrieh, Si g
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M: ). CacchHl khac bao’gm agar (Vit X6, Vi t Nam) va sucrose (Bién Hoa, Vi

Nam).

2. 2. 3.yndHudi owt r _

M1 i ° nig Me@ashige va Skoog (M$)50, ° E K sung 30 g/L sucrose va 8
g/ L a‘geard,n gl @ " m nohudi & r ¢Phtrobg ndpién ¢ u nay. Cac
PGR ¢bBbes ung v “mgMStiytheory&fw ¢ at ng thi nghim ¢ thw
nh€e LTcmdl[tdngpfn P h€hmghiépdug p M?rig nudirtye ‘lce
L @ chnh pHWm ¢ 5 ,, 8khitti/h &nh i ti t trdng trong 30 phitnhit | L
121°C (15 psi).

2. 3. Ph€hng ph8p nghi°n <c
2.3. 1. PhXtrithiqqghiin 8 p b

2.3.1.1.Niidung 1:Nghiénouclkennggh mueytd _~u cho qus§ tr3
hinh thai invitroe c ©y ¢ h a i@tizndv®dMy i dhau

Thi nghMn 1.1: Nghiéncoud n h emg ovavtrimueyv ™  h TngpCKs_
vaAUXtrongmu ey btautenkd nt ng t Sicvasjufomg thédrm vitro

caychanh day
Ph_ _ ng Apharhp t i

C § ¢ th Ibog than (10 mm). @ chi in vitro cay chanh day 2 thang iu v
trilongthant 1 Jp4 (tinht ng nch'i) (Hinh2 . 1Mcnubi@y t r ° nngnt i t
MS c6 b sung 8 g/L agar30 g/L sucrosel , 5 mg/ L BA v Wb, 0 m
sanh kifn £ ng t §itU cid wtrhlong than khac nhe.  H ™ ng horm@ne
n i sinh(CKs va lAA)cé trong mu dsy b Buva tll’ phat sinh hinh théai (%) sau
60 ngay nudiBy Lcghi nkh trong nghién_cu nay.
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N
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60 mm
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un |
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wu o |
7N
|
(l
R\ 4
>

Chdi in vitro ciy chanh
day 2 thang tuoi

v

Hinh 2.1. S k™ thii/} Idp m¥u a5 16ng thanin vitro caychanh day

Thi nghMn 1.2: Nghiéncoud n h emg ova i tuYi AHbav © h TnopCKis
va AUX trongn u @y b taudén kd n Lt mlgatsinh phéisomava c ©yhdroa L
tiZn nudi By in vitro

Ph_ _ ng Apharfhp t i

C § d]hdaex vitroga c ©y ndtiha b & g Fhahat tddokhac nhau
(n, hoa, m L " i vétie hoa c6 mat €h magyv i 10, 12va s tbntdi) k€
kh trung theo quy trinh. @ Masoud va cng s [15]] (Hinh 2.2) futién, cac n
hoa ct® d€ev dcHyn € rong 15 capmdit hoalSa ngant -
trong dung cch xa phong 0,01% trong 15 phdtarld b2 g | ein@y bafin va tip
tcra .d€v _ dcHyit@i30 phat. Saukhixl T sdac nsu €lc chuy
vaot cby, kh trungbagcén 70A trong 3®ddchybaf@mypn g o €au
cHivé trung. Tip theo, cac B ‘lc€h trung BRag dung dch 0,1%HgCl trong
10 phatvar ald b?a g . md@vo trung bafin.

Cacmu L« leh@&nudich) tr °n ngrMSib stungBD2 mg/L
TDZ, 0,8 mg/ L, cddshdg/lLsyaseva 8g/lnagqr52 LWL 8 n h
gaklfntng ph8t sinh _phkil ngd ma.i’ mydohdorfen c
n isinh(CKs valAA)trongcacmu b Bulf sl u k'l kh tilirg lQMA) va
t | phat sinh hinh thai (%) sau 99ay nudi ¢y.
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L i 0,1% HgCl2
' 10 phut
Giai doan mo dai hoa
Cay hoa dong tién
ex vitro — ' -

Giai doan tia hoa
c6 mau

Hinh 2.2. S h™ thi/} Idp m¥u a5y LyJhoaex vitroc ©y "M tigh. L

Thi nghMn 1.3: Nghién oudn h efgoavtrimuéeyv ™ h ingCKs_
vaAUXtrongmu ey baudénkd nt ng t 8 i" wamuhlongrthan is
vitro cay dip W chau

Ph_ _ ng Apharfhp t i

C § ooth Idng than(10 mm) ¢ ach’i in vitro cay di p hdchau 2 thang tu °
V trilong thant 1 JR3 (tinht ngnchi ) ( H3 n b nu@ dBt)én nise
t T n@ MS cé b sung 8 g/L agar, 30 g/L sucros&0,22 mg/L BALWso sanh kh
ntng ph §t®tedanvhtri lémy tham khac nhatH™ m ° hg@ormone ni
sinh(CKs valAA) co trong n¥u o5y b Buwva t L' phét sinh hinh thai (%) sau 40
ngay nudi & L ‘& ghi nkch trong nghién cu nay.

i o
“«—>
w o |

40 mm

Chéi in vitro cay Diép
ha chau 2 thang tudi

Hinh 2.3.S h" thi/} Ido mXu dby 16ng thanin vitro cay di p hdchau
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Thi nghMn 1.4: Nghién oud n h &g awa k) thuot nudi @ y lap myng tAbao
Enkd nt ng ph8t svacapchdnf day o g gz vadiM i chau
Ph_ _ ng Apharhp t i

n &h l6ng than ca caychanh day thang tui ¥ l6ng than th 3 tinh t
trénxing)d " i 10 " mgrkink Khgng I8mmL ‘& cdbthanh 2 pfin blag nhau
theochudc (1 TCL) . c05xK@ nnmvanudit t r °n ngMSi  t r
co b sung 8 g/L agar, 30 g/L sucrose, 1,5 mg/L BA va 1,0 mgNaphthaleneacetic
aci d ( NaAhAngla m¥ l6ng than (Ix 10 mm) (Hinh2.4). S cf i va chiQu
cao chi (cm) L ‘& ghi nkh saul5, 30, 60 va90 ngay nudi By.

O . - -

MS + 1,5 mg/L BAva . .
1,0 mg/l. NAA Long than
@ -
~ = 1 \
g \ :
MNe b =l - s 4
4 1 4 / —
| " — 8|3 ' Léng thén -~ Téi sinh choi
) ‘.i ________
4 p—
Cay chanhday in vitro ﬂ * I I| = @\ -
ITCL long thin

ITCL long thin
Hinh 2.4. Quy trinh th ¢ hi n thi nghi m phat sinh hinh thai cay chanh day nusji c
in vitro théng qua k thud nudi &y | p m ng t]baa

MM JJioaca c ©y ngtighé&chiQidaikhdng 10 mngkinhixpl €
X'20 mmgobll €hanhbnpinba g n W% odu | p m ng t]bao (ITCL)
Vi k2 cclkhdhgh0® x 10 mm. Cac¥a | TCEdnudldy tr °nngnti t
MSb sung0,0dng/ L TDZ, 0, 8 mg/ L cdd 8nhgiLsuerpse 10 %
va 8 g/L agarn” i ch ng la md LJJhoa(Hinh 2.5).Cac cht i ° u = phdi ®ms,
t I phét sinh phdi soma (%) ‘& ghi nkeh sau30, 60, 90 va 1D ngay nudi By.
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MS + 1,5 mg/L BA va =
10mgL NAA < - é
\ Ky —

\
j.v\' o .
S -
o 0i chiing /
% — ' — —
1 mm
bé hoa w
TR
Cay hoadong tiénex vitro = wm 'Y ?__
ITCL

Hinh 2.5. Quy trinh th ¢ hi n thi nghi m phatsinh hinh théain vitro ¢ a m4 JJloa
c ©y “motEh thdng qua kthud nudi & | p m ng t]baa

n &h I6ng than ca cay dip hAchau 2 thang tu ¢ I6i0g than th 2 cho quéa
trinh phat sinh mé@® v th I6dgahan th 3 cho quarinh phat sinh rbdl " nit) co
chiu d~ i 10 ngkinh khgng I'ndnl’ ‘& cbthanh 2 pAn bag nhau theo
chiudc (1 TCL) ,c05xKGnenhvanubit® t r ° n ngMSico bt r €
sungd , 22 mg/iV ipBaasink M6@)hotb 0, 5 mgivL phatBigh ( L
r bHl "nk), 30 g/L sucrose va 8 g/L agar’ irth ng la m4 16ng than (1 x 10 mm)
(Hinh2.6). Th i gian dm_ng md & (ngay), khi ~h & t_ &®mé & (), Thi
giandm_ ngr bH ‘nii(ngay) vakhi " h ¢ t_ €hbH ol (g)L €& ghinhdh
sau 10, 20, 40 va 60 ngay nuéijc

// \ i
27 - -
W e s -
MS + 0,22 mg/L BA hoac (
0.5 mg/L IBA Long than = i\
T @
w17 ud ”4 RE bit dinh
: .f' — . —
gl |
— = - /
< Long than
. \ — s L ) 6 seo
Chéi cdy diép ha chau 2 ,-—»— E Ny /
thang tuoi - N .
! ITCL Iéng than ITCL léng than .
%‘“\1@4
Ré bat dinh

Hinh 2.6. Quy trinh th ¢ hi n thi nghim phat sinh hinh than vitro ¢ a m¥ l16ng
thancay di p hAchau théng qua:kthud nuéi &y | p m ng t]baa
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2.3.12. Niidung2: NghitnoumX t __ n @a qhl"amg higrmhone hi sinh
trong qua trinhphat sinbhinhthaiza ¢ ©y c¢ hanhOdt@yvacagdgphy h o ¢
h chau

Thi nghMn2.1: Nghién ou sxbitn ingowa h "1 g hbrmone hi sinh trong qua
trinh phét sinh hinh thaiinvitroma ¢ ©y ¢ h a iy tizdayip v kkda L

Ph_ _ ng Apharkhp t i

1 gmXuch’i ¢ acay chanh day, phéi somaac ¢ @g tiQL md € var bH
I"nh ¢ acaydip hdchauconging ct thinghim4ni dun gs d nglla@
vdliuthcvd WEhan t 2 adghoimonm i $ing

Cac ma t @h@& nghih trong dung dch Bieleski gm
CHCl:MeOH:HCOOH:HO (25:60:5:10, v/iviviv) vit | 0,1 g nguyén liu th ¢
vdtrén1imLdung'd h. Sarnhpl ‘lg€hih’ -30 ACi @i nfitrong
4gi (M4 ‘lc€hiathanh 2 gin; m tphfn “lc§ nguyénvapfnconld ‘i€
b sungcitichi” cacnn g, Ll« JHbNLim¥u s a u’ cly tam'L18000 g
trong 10 phat 4°Cvadchnni  p h 2 a c chuyit vao mt€ng $th. PHn K}
t a lc€hi 1Y trong 4 mL metanol 80% trg 1 gi © 4°C trén maydb xoay va
Lelytamld. PHnii  ph2 acgpl® n vTc@®H v@o ng chit SepPak
C18, “teanthgeyi 1 mL metanol 100%, sagp L-
chi] "EtngPag 500 &L 8'@Hshiptientkd/h o K m kDo trong
thiJb b ay Hamkhong 5 0 AWioYlh dung méi va hoan nguyériig 1- 2
mL .m€c- p Huchnh Pag(fofmicacid. Dung dc h ° ¢ i@ qua mang
0, 45 .&mkthi €b thmgv "UWHPhL C. C § « phamtacinfogrhe L €
th' ng ThermeUltimate 3000 HPLC (Thernbci ent i fi ¢, OISRy c -
mmx46mm,05m(ct BDS Hyper 'siklniingaydowV thdd€
ddi* ¢ § c, c b6’y khac nhaM th th" ng dung méinhp h © n ° E & d, Hige
ndé baogm (A)axeb ni t r i, t Milj-B) Tced héa Bag formic acid 0,5%.
Qusg§ tr3nh’ qthachnnbgadhsd g ¢ § ¢, pt hhGarkn O 16
phit At 1 0 0 % 78%, tip theo la 1 17 phat At 7 5 %h B0% va cui cung
la 18- 25 phit At 5 0 %Wh T3 v it ¢ , tong clyy 1a 0,7 mL/phitn’'n h ° rig €
cac hormonel a v " 0 g U wg chuf & a thc dEi@huwh ¢ Yan Qu kilni
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s i’ ntifh han®¥ Vi’ n Céng ngh Sinh h ¢
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Hinh 2.7.n ©©ng chiq ¢ a 10 hormone ri sin h ° ¢ pBan tich.
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ThinghMn2.2: NghiénoumX t __ n ga ghu"amg hbgnione hi sinh trong
quatrinh hinhthdiva ¢ ©y ¢ h an h nhdt@yvacag dipyh chdma L

Ph_ _ ng Apharhp t i

H" m" nlg €ochi hormonetrong m4 ch i cay chanh day, phdi soma cay hoa
" ng tiQh, md € var bH nii ¢ a cay dip hdchau nudi B in vitro ' ‘& phan
tich® thinghim ta € °c Lph©n t 2 ch mMhi ntbbiig” g u an
heatmap (mi  tg@uan Pearsy bag pHn mQn OriginPro 2024b.

2.3.13. Ni i dung3. Nghién oud n h emg owa kb thuot nubi @y lop myng tAbao
lengxt 2 ch | 1y kh#dahvthXaglclig exy hoa toong qua trinh phat
sinh cKl cay chanh day, ph6i soma cay hibéng tizn varKint Mt @y divh i
chau; xtYnghphpchttho®pe rKint Miicay dv i chau

Thi nghMn 3.1: Nghién oud n h efig ova kb thuot nudi © y lap myng tAbao 1én
t2ch |1y trénhduatanh phatlsiehr€lecay chanh day, phdi soma cayaho
Lnhg tizn va Kint i cay dp i chau

Ph_ _ ng Apharhp t i

nWk §cnhiing, BT t2ch ‘ItHngnuirdpngp he€heady ph§p
khiv i fuldoionhéangnla ( GC/ F I ®9 d rg<rond. nghién cu nay.
Khi trong h th'ng nuéi & °Lc@u vao ng tiém khong rorl mL val € tiém
th, céng vao hth' ng GGCP 3380M, t ¢ tthép khéng gdai3 m’, ng Kir® 1,5
mm ‘lcefiPorapk P ig01€0) " txdgaNhit L& HE mec
60°C cho ct va 90°C choE'ng t i Fumd iorih - la. _Ni tl Fhg®5l €
mL/ ph%t L - ng Vv aid thuyd md gqualktsd kyfladh g eng
conghi uchr ‘lc€ d n gWlh h " ngET (Hinh28Pho©n t 2ctph ET L
hanhH Vi n ¢ © y[ miQmnNam.u
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Hinh 2.8.BiW * Bdo ky khi choy ¢ a ET

Thi nghMn 3.2: Nghién oud n h eing owa kb thuot nuéi @ y lap myng tAbao IénhM
thXng chXng oxy hoéarong qua trinh phasinh cll cay chanh day, phbi soma cay
h o dnglizn va Kint Mmiicay di ¥ chau

Ph_ _ ng Apharfhp t i

0,3 g cacacm@ dy t (@¥ichic a cay chanh day, phéi somaaccay
" ng tiQh, mé <® var bH ‘niic a cay dip hchau® cac mc th i gian nuédi &
khac nhawo nging ct thinghim4nidung )L ‘& nghinthanhbtvi ni t h
Ilng “wgntl t r o n gnplosphat0,1IM (pH 7,4) c6 cha 0,1 mM EDTA.
Dc h"ndgntl ‘& Ilgtam” t ¢ | 15.000 vong/phit trong 20 ph 4°C. Pn
dchni ‘Ewuthpvabdoqun t r oWkg§ chh8tidil ni ¢ a cac enzyme
ch ng oxy hoa bao“gm superoxide dismutase (SOD), catalase (CAT), ascorbate
peroxidase (APX), DPPHvarn g h "ngphen@icC§ ¢ p h ©rcthtchimh L €
tUndhc Y cORHCM.

Hot nlg SOCD It g bc §c hH qud trinh oxyhogyrogallol
trong mk@nvtir @pth ° 320nm.Mt L' hot nig SOD L€
'nh ngh aadnlthip WLEch]qua trinh t oxy hoa pyrogallol xung 5%

[154).
n h n enzymeU/g prot) = (% ng ch]50) xh s pha lodng
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Hot nlg CAT I€ n lRag gécl8chobsd pin_ngvi 100 ¢L
hydrogen peroxide (¥02) 65 mM trong 2 phat. Bim H.O2 con M ph[n_ng v i
amoni mo\Wiplhdnh phe h i mau vang 405 nm. Mt L 'HW) ho#

L ng catalasetmgthy ph ©n JO;neiplii[155H

Hot nlg AP X k'&tbuly p h€hagaNakaio§pAsaal[l56.
Enzymekh a s c or b &290emkhi’c60,5mM kD2. Mt L 'HW) ho#t |, ng
APX oxy h-a 1, i mha/a Qdkrndhangle rim

Hot ngdngc DPPHE Letédst €hn g, atctiich ng oxy
hoéa va DPPHrong m4 abf. Chili ch ng oxy hdéskh DPPH (mau tim) tanh dhg
kh (mau vang nf), d Jjlgifmhgpth [157. T | phfn t r %bmg ¢ DiPPH
( RS A’)c tinh®ag cong thc sau:

RSA (%) = (Aki Am)/Ak x 100

Trong L -:4 RSI&blgc,hobMitibragpfn trtm ( %) ;
lamd | duang ca m¥ trdag; Am land | duang ca mxu cby th nghi m.

Tng h ng |pé enco |xiBtahdp@ua phan tich maud ngthy ¢
th Folin-Ciocalteu, thuc th nay chuyv mau t vang sang xanh t dii khi cé
chiich ng oxy h6g158.T n g h " ngphenéliccamu dsy ‘lecenhtd@nd a
tr°'mgdogchih v hipth ¢ca n - ¢bWtHb3agmiligam axit gallic
t €hng L<€hng (mg GAENg#hd °n 100 gam tr

Thi nghMn 3.3: Nghién oud n h &g ova kb thuot nudi @y lop myng tAbao Ién
tYngh pcachpchttho @ p cvarkKint Mmiicay dip b chau

Chi} xutd ethanol 80%.cal gr. bHl ‘nicongingct ¢ §cthlL 6 hton L
v ' ¢ %c tIHdETCL gau 60 ngay nudiby L ‘& phan tich Bag h th' ng
ThermoUIl t 1 mat e 3000 HPLC (Ther mi Scaent i
Harikrishnan va ong s [159. Cacdung'@hgc ( 2 0  m'ge/siéulain trdheg
15 phut va' lc qua mandgTFE Millex 0,45 pm. Cac &l chuywt héath chb chu
(1 mg/ rmpha loZng(1000 125 ug/mL) va phan tichdag ¢ t XBridgeTM
C18 (250 mm I 4, 6gbaoam &c &dmpni Phal Ld dung
V. i 0,1% orthophosphoriacid (dung méi B) vit'c , £ a gii isocratic la 1,0



mL/phtt.C § ¢’ nf ¢Buh va sb

nay (Hinh 2.9 va 2.10).

Calibration Curve for Phyllathin

—— y =0.2014x + 0.1775, R? = 0.9877

se (y)

Respon:

6

4
Concentration (x)
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8 10

Calibration Curve for Hypophyllanthin

—— ¥ =0.2480x + 0.4343, R? = 0.9867

4

Concentration (x)

KTl ats d n gWlh h ° ng €c hp chi

10

800
mAU

700

Hinh 2.9.n ©ng chu$ ¢ a phyllanthin va hypophyllanthin.
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Hinh 2.10. S

2.3.2.MtsXp h_

2.3.21. Quan sat hinh thaidi ph, u

Hinh thai ca md th ¢ vd
¢ ng s [160. Qua trinh ch¥ b mXu by Fulbag vi ¢ accbcac ¥ thanh lat mng

C -

ng

,dayt 30/hB00m,
ti/ptheolaradchbfn g . ol Cacmuti/ptc

sau

KTicaBhpchith ch ‘lcghan tib.
pulth82op so dAihg treng nghién ou
p h € hanPgtersom \& p

‘c@bhbt heo
n gch davel 10% tromg 16 phitg

‘€ ly b3ag dung cch
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aceticacid1 0% tr ong 10 aldba¥%h b g accdl BMBY Iy hoan
toan dung ch. Sau khi'ra $th, c& m4  ‘lc€hum v i dung dc h, cBrmine
trong 5 phltb gs aned L ¢ fn&hi khonge | n ‘dngthd c€
nhu m. Cuicung, cac mu "Lc@tllén lam kinh, thémntgi t . © K&+ glycerin,
r'i ph lamenléntrén. Cac¥a s au cljuan da€ dkéhh hWd  vint L |
(Olympus CH30, Olympus, NhBI[N).

2.3.22.Ph_ _ n g olytvdgpké x

THi c[ cac thi nghim  Lc@ tri hoan toan g nhién yi 3 Ifn Ik 14, 30
mxu/nghimth ¢ " (vin idung 1) THc[ cac S Ii' u sau khi thu néh_ ng v i
tngcht i °u t hernd do pln MA@ Microsoft Excel 208, s ' u  ‘lc€
X |y va phan Bhg BRag pn mQ@n SPSS 20.0,v phép th Duncanl y/ut * m c
ynghoa p6IkCadhAD5E SD)L & vEb2ag pFn m@n Microsoft Excel

2016va heatmapt ‘& X ly b2ag OriginPro 2024m'i t €hng quan Pea

2 . 3 .Z8 KkiM mubi &y

Céc thi nghim 1'c&h c hi n trong phong nuditsy v, inhi t  duytri’ m c
25 N  24AC55-d0%vath igianchipsanglal6gimingay(sdng L
hugnh quangvi ° o € chi/p sang 40 45 pmol.n2.sY) cho licfc § ¢ dh a i
nuoi dy.
2 . 3 .[a4 ahwma thyi gian thyc hiMh luon an

Céc thi nghim Lc&/h hanh # Phong Sinh’hc phan't va Chn tb gi ng
cay trng, VinKhoa hcs sng(t rce L ©y n Nghién\tu Khoa hc Tay
Nguyén 116 X6 ViF Ngh T o n h€ ng Pahg Biang n ©~ 4LTn h L ©mm). n
Th igian th ¢ hi nluch ant 20217 2025.

n

L
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CHhu NG €3 QUKVATHYO LUxN

3.1.Nidung 1:Nghiéncuch nngnmXicbyti ©u cho qug§ tr?3r
hinh thaiinvitroe c ©y ¢ h a @np tiZzdva givp ¥ Ehau

3.1.1° nh ehgoavtrimu®@y v~ 1mg@Ksva AUX trong mu @y ban
ulénkd nt ng t 8dcvam uldng tham in vitro cay chanh day

K/lqu nghiéncuchotyn h “mg@&®rtgavt r 2 | -k ntkthnGn L
tai sinhch i © cay chah dayt r o iQoki n’nudi &5 in vitro (Hinh 3.1va 3.9.
léng thanth 1,t ' tai sinh chila 4000%, n kf@n gc - kenlg b d i®A €
cm) (Hinh 3.1) Long than th 2 c6t | tai sinh chi t £ n/ip 6306% nl,6L
chilm@c - k2 cih htHt®cm va 0,67 chi/m@ic - k2 clhn thotEh
cm(Hinh 3.1) Long thanth 3thwhi ns v ‘@tr iv it | taisinhchi & 03,33%,
cao nitditrong caov tri 16ng thanl: ‘& kho sat'S ch'i <0,5cm la 3,67, trong khi
ch’i >0,5 cmla 1,33(Hinh 3.1)  n ©'ytri X cbhthich h p cho qué trinh phat
sinh chivaphattid k 2 cachittht@ €u’.c lUNIgngthan th 4 khong
cokintng t §ijvis il mahsinkcld00% (Hinh 3.1)

100,0 a 4.5 1
4,0 4 a
80,0 3.5
s b 3,0 A
<= 60,0 1
"5 ug 2,5 1
E : % 20 b
Z 40,0 A S
8 v 1.5 1 a
@ W
ﬁ‘ 20,0 4 1.0 4 b
05 -
d *OF cc
0,0 - 0,0
1 2 3 4 1 2 3 4
Vi tri long thian

Vi trilong thin . .
B Choi <0,5cm EChoi > 0,5¢cm

Hinh 3.1.Kh[ n £ nfgn_rg chi® 4 v tri 16ng thanin vitro khac nhau_ca cay
chanh daau 60 ngay nudil§. *Chd ¢ - &cx<©0,hcmt h _
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n

Long than thir 1 Long than tht 2 Long than tha 4

5 mm

Hinh 3.2.S phat sintch’i ¢ a m4 cay chanh day cac v tri 16ng tharin vitro khac
nhau sas0 ngay nudi &). A. MXu aoy tU cac v tri long than_t 11U 4 sau 60 ngay
nudi & (Bar =5 mm)B. C[m_ng chit cac v tri I6ng thanin vitro khac nhau

sau 60 ngay nudil¥ (t trdi sang pii) (Bar = 2 mm)

KJT qul vQphan tich UHPLE@UV ch'racacnn g, AUX (IAA) va CKs (Meta,
ZEA, 2iP, KIN)" cac v tri khac nhau_ca I6ng than cay chanh day (vi 1, 2, 3 va
4) c6 s khac bit (Hinh33).N'n g, ILAA tfat\g tri thng tharth 1 (8,958
Og/ g MmWyiléigthanth4 (23, 848 Og/ g “mMW) AKsTr on
khong c6 s khac bit gi a v tri long than th 1 (6,548 ug/g FW), 16ng than_t
(6,243 pg/g FW) va léng than_t8 (5,219 ug/g FW). Tuy nhién v tri l6ng thé
th 4(vV timu dygingcnhid , “shahibhd), h ° ng CKs&im ré rt
(3,891 pg/g FW) (Hinh 3).S gifmnn g, AKscotWnhh€n g/hkhnt n g
phéat trik cfi i va s phan chiafibao” cacvtrixagc. T | IAA/CKs ph[n anh s
canblaggia auxin (I AA) v’° CKs, h “ang trohgosr mo n €
phattrmig athcvd. T | AA/ CK s thh tbvnteglonmthanth 1 (1 ,/]13 6 8)
Vv tri l6ng than th 4 (6,129)t Vv tri mXu ofn ch i nhEl hlv tri mX gfn g ¢ nhH.
nQnaycothWechotibys gi a [0 h niyg€aAUX sovi CKs khi cac nd
cty Lyt cacvtriginc cr ¢ acay.
D a vao W} qul trén co thAthBy raag n'n g, ¢la cac hormone tte vd thay
" irdr tkhimdudyy ‘le¥yt cac v tri khac nhaurén I6ng tharn vitro ¢ a cay
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chanhday.Sgi a t £ n gl IAACKstvV trilibng thanth 1 JHv tri long
than th 4 chothby [n h * mg@thh nEg a AUX trongvic t B§tscphdt trivd
ch'i* cacvtrimd@ cbygfn ‘nbhchi . °“NI§® gilmdfn ¢ acac CKs (ZEA,
2iP, KIN) co thMn h “ th @h B phan chiafibao va s phattri ¢ achi . Qun i
naychraragmiu aoft cacvtrixagc(ginchi)cotheokinkt ng t §i
chitt hhnaosmphpti €a @UX v HbAKs [ IAR/CKs

cao.

8,0 7 r 30,0

7,0 A
g - 25,0 2
= 6,0 1 2%
=) on
2 5 (200 % ey
»n C2iP
=
:E 40 - - 15,0 é Em7EA
= o
S g ElMeta
1;} .
o 3,0 A B —1IAA
o - 10,0 g
g' "~
5 2,0 A =
£ - 5,0
£ 10 A ’

0,0 0,0

1 2 3 4
Vi tri long thian
6,0

5,0 -
4,0 -

3,0 1

a
b
2,0 1 ¢
d
N .
0,0
1 2 3 4

Vi triléng than

AUX/CKs

Hinh 3.3. H™ m” nig §tokinin, IAA(A) vat | IAA/ICKs (B) 4V tri 16ng than
in vitro khac nhau ca caychanh day.

Vitimdudy L - ng v aingtongklnotuinagn tt&iikhisudiddh ¢ h
in vitro. S khac bitvQl, t rn@thanhcat]b ~ o v ~° ndhomonk fsinh
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" cacvtrikhacnhaucotfn h "M@k n £t n g nf &pmiu a5y v. i Mo
t TM@dm ng.Qmychrarag,vicl achn L Yatrigndvady 1a y f
quyl ‘niitrong v c dithi n hi u qu tai sinh chi khi nudi & in vitro. Nghién
¢ u trén cay chanh day vang chdsthmu I6ng thanin vitrot v t r 2 th L3 cho
hi u qul tai sinh chi cao ntd, nhe L «c THEN&Hi/u [149 ghi nhdh. KJF qul ¢ a
nghitncu n "y cJagold €t naak righién cu  tcr ndu o} 16ng than
th 3 ¢ a m¥ chanh dayn vitrocho k' n £ n gsinticBiit'i €kl Ngodira, s
khac bit vQv tri mXu a5y khéng cht § cn glln B phat tri ¢ am¥u dsy ma con
hh “MmE@hKhnktng phdit, Qstidynch the h ° n /& ahén b
hormoneni s i nthr n@thankifbao t cac v tri khac nhauVi vdy, cac l6ng
than’ vt r 2 °nc’s yd ndf cBo cac thi nghin ti/p theo.

3.12¢nh ehgowa i WwYi AWoa v~ 1ngy Chksvd AUX trongn u @y
b a nul& kit n L rphatsinh phbéisomacga c¢ ©yMdtidgnanubley in vitro

Nghiéncuhi ntdchotBy[n h “mg@&rtga , tii JHoalénkfin £ n g
phatsinh phdi soma@ ¢ ©y ndtiha t It @ kign nubiidSy in vitro. K/} qull
L & trinhbayqg a b a thgphaatiiM chimh ca JJicalaphoa, mL " i hoa v
tia hoa c¢- ®inay.pfnGehcst diaagvQtBEah th&§i[clng
ntng t _SiphdissomafHink 3va 35).

. gi abhnha,mu c- keélohdvam&ses x anh [ntad®hi
kh[ n L mphatsinh phéi soma®hhmEv it |t §i & 10004va & phoi oma
cao nidl (30,67) (Hinh3va35) . n ©y thtNbagdoraffy hot ong sinh ly
mthh mEvacotn nktng 't §ieg$ iavhmllo” i H ogphatsintt phoi
soma gim xu ngcon 68% vasp ht i s oma @ haycoahto tGbda kb n i
I'fu chuy héa thanh/ibao chuyénbt  h hn [mkhnmngi t §'icusyj n h .
“ g i abhtialhoa cé mau, Km t mphgtsinh phoi soma gia i thlhay gfm mhh
XU ng con 12% va'sphdi soma con 6,67 (Hinh4. . Qumdy cho thy rag” giai
L ehtr ‘@gthanh,flb " o HWl « Lmtknlg h3nh th  ninmtplg?!it §$
sinihgn nh€ kh'ng c, n.

5
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100,0 ~ r 35,0
N - 30,0

80,0 A a
)
> | - 25,0
% N

60,0 -
2 Y - 20,0 =
25 I(E

a
:
= - 15,0
£ 40,0 1 2
= b 3
= - 100 &
o ©
= 20,0 - “
- £ - 5,0
I
c
0,0 0,0
Giai doan nu hoa Giai doan mé dai hoa Giai doan tia hoa c6é mau
E=Ty 16 phat sinh phoi soma  —S6 phoi soma

Hinh 3.4.S phétsinh hinhthdj@ md JJbo a nditih” ¢ § ¢ di khéc nlalli o
sau90 ngay nudi &.

Giai doan nu hoa Giai doan m¢ dai hoa Giai doan tia hoa c6 mau

10 mm

Hinh 3.5. S phét sinh hinhthadj@ m& /i o angtih® ¢ § ¢ di khdc nhiaw
sau90 ngay nudi By.

H" m nge c8§c hor mone CiKphdtivi ohgagh&i@h gi ai
trong Hinh3.6. N'n g, hlo r mdirgia tr tao niditrong M4 g i ath n lhea
va gim dfn khi hoa phattdd qua c $di/p g it & iQoBycchpithy ham
| “@g hormone ni sinh c6[n h “ mg@® c t/p JH's phat sinh phdsoma (Hinh
3.6).
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5 A r 14
F 12

F 10

Ham lwgng auxin (ng/g FW)

Ham lwgng cytokinins (ng/g FW)

Giai doan nu hoa Giai doan mé dai hoa Giai doan tia hoa c6 mau

[EHZeatin EEKinetin EA2iP E&0Meta —IAA
4.0 -
3,5 A1
3,0 1

2.5 1

a
b b

2.0 1

L5 -

1.0 -

0.5

0.0

Giai doan nu hoa Giai doan mé dai hoa  Giai doan tia hoa c6 mau

AUX/CKs

Hinh 3.6.Haml| “@g cytokinin, IAA(A) vat I IAA/ICKs (B)" 3 | tii i khac nhau
camd JJioa cOngtihoa L

CKs L - ng vV ang trang quéa tgnb phan chia va thoa 1]bao, £b
' @ ki nthush [ i cho s phatsinh phdi soma. Mc | BEao ¢a cac hormoneay
t r ong Ygflaigi Wy st phavkchiafbao, h tr qué trinh phat sinh phoi
soma. Usip hoatMhionmc , CKsc a o h Hmxu &y cbrod. Nh ng
hor mone ‘rcighynhdilacat y@f quanfrngtrongvic Qlhodas phan
chia va bi t hda f]bao. M dUAUX (IAA) © m c trung binh (8,301 pg/g FW) trong
gi athnlhoa, tI AUX/CKs (1,923) cho tBy s can Rag gi a AUX va CKs
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(Hinh3.6) noOyukinthuld i, vis canbagny cfnthil WHh i | niy cac
qué trinh taitb va bit hoa mé.

KJT quf th c nghimgaKhaivacngs [167t r “in * tig@ayt linh lan
chotlbyraagtiic acanhhoacfn h "meEFhkh nt ng t &iv]ba&,ignh ¢
thwias | “@g tJbaot §i si.ndhgav qul€tr3nh t@i csi nh.
tu i trGnhil (5 ngay tui) chot | tai sinh cao nHl ,Fobltlay icac & tric gi ng
hoa. Tr onbvakH i@gphdi,soma cao ih €& ghi nkch® mX oy
thu ¢ ntdm 10 ngay fui. S hinh thanh rbH "niich I ‘& quan séat thy* cac ma
cy' L tii 10 v~ 1 5ngtéiginhychi mShluntth €8 ¢ghi nkch® canh
hoa thuc nhém 20 ngay tu so v i cac md b} trTh h Muy nhién kh[ n £ réag
sinhcaoh h'ncac md 1a gia ¢a cayPrunus canescend 63 va cayCucurbita
moschatd164 cin g L eghineh . Qnin "y “tv i®ckmd€h ucl €
* nhiQunghién cu tcr @ ©y} quf ¢ a righién cu hi n t4, kT qul chothby
cacmucbytrth hn clma nigh t &8i h sh mrhcasmd gia, cifng Hh
n h € QGe®y canadensifl6y, Aerides maculosurfil6g, Rosa hybridg167],
Morus alba[168], Cajanus cajar{169, Brassicaspp.[17(, lta[17]] va Platanus
occidentalig177.

KJT qul nghién cu nay kifn g nhraa g, tllic a JJboa coln h * mg<€n
IJh K[ n £ mphiatsinh phdi soma,@ cay ha “ g tiQh . G Fhayi hoalclo't I
taisinhcaonHi lathi Witii BMhunhhvdliunuéidy. Trong khi
Lehm L”"i hoa v~ ti &kh[lemada ng- t &ihdirsdc @Qmaytgh
nhth mchh fmquanirnggavicl achn L #n g% phatdrivd ¢ amxu oy

trong cac nghién ai va_ ng d ng nuéi & mo th ¢ vd.

3.1.3* nh ehgoavtrimu®@y v~ 1mg@kKsva AUX trong mu @y ban
Luléenkh nt ng t §8i"Yeam hlonmthan & vitro cay dip iv chau

KJT qul” chothby, khi nuwi cBf cac n¥u long han cay dip hdchau  cac v tri
khacnhauthikhpn t ng p h 8§t s vitro la khdcnhal sat 40 §igay nubyc
(Hinh 37va 38). S hinh thanh mo® x[yra’ c[3v trilongcacacmiuy it
I hinh thanh mé® la 100% léngthanth 1va2 @thaviar bd ‘nlh * ¢ €
hinh thanh longthanthba d@&nudi®r tr ° nngedbhsumge @A, L
nayladonn g, AUXn i si nh _amdodyh kcnl ncg bin hd&Es asac
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tNbaoH khuv cnay. Ty n hi °Jig,as phat sinthinhthainay¥ c¢ h€a r
rang. Mb di t | hinhthanhmé® ¢cad 3 | -Qnogo (566100 %) n h€n
l6ng than th 2 cho hiu qu phéat sinh hinh thai t nhilv, i mé <® | n, bao ph toan

b mX cby sau 40 ngay nudiby ;  t r o n @2 Vv krindngthan con ¥, mo

ch' hinh thanh 2 mHucdug a mX¥ by v, i m6 < nh (Hinh 37). MHukhac, ngay
cfkhinudidyy t r ° n ngwd b suhgrB& ngél sinh, bén Enhh s hinh thanh

mo B, 16ng th 3 v cho s hinh thanhy, bH "nli (Hinh 37 va 38) ;iQu Hay co

thWa docangfn h thnggcr, h mgAUXSrongméU ¢ " ng cao; cC
vlng ]bao" l6ng th 3 c6 ththhSy cfm  h hins bi t hoa thanhfbao gc. T

L., trong qu§ 1Gr@hihntic3 mlyc Hinkethanh v wilongs

than nay (Hinh 7.va 38).

100,0 -
80,0
60,0 -
40,0 -
20,0 -
b
v
0.0 72

Long thian thir 1 Long thian thit 2 Long than thw 3
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Hinh 3.7.T | phatsinh mdé® var bHE "nhic a cac viri I6ng than khac nhag a

cay di p hldchausau 40 ngay nudity.
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Long than thir 1 Long than thir 2 Long than thir 3

5 mm

Hinh 3.8. S phat sinh hinh thaj @m>u cay di p hchau cé& v tri 16ng than klac

nhausau 40 ngay nuoity.

Do s céan BBag ¢ a hormone ni s iHmbnt,la AUX va CKs, c6 lién quan
chHuch€ LU qué trinh phat sinh hinh thai; nén trong nghi@nmay, t I AUX/CKs
I « ° dkiSh tra trong 3 MU &) 16ng than.Trong m¥ &8 b Bupn nlg, cla
CKs v° AUX trong 3 | -ng9t.hcHh ngeCag@m k h § ¢
dfn theo tng v tri l6ng than (cangfinr h ~ m ng &s cang gm) : °~ «l§, €
h™ m nlg€e AUX frtkhicag néd gofn cac cc ¢ ar. K3 qu chothby t [
AUX/CKs® 3léngthancacaydiphic h @uxgEx/Ln hhn 1IngAbX m | €
t €hng L<€hng/ cao09) héhncl LKtsr)2 (@HNkHAN £3n.g h3 n't
thanh mé & (Hinh 39). T | AUX/CKstY v tri léng th nhtila thp nhil (0,970)
v ‘i€ [ naycho K} qu cao ntdltd v tri Iong th 3 (4,203) (Hinh 3.9
Kithpgiakigph&t sinh h3nh t hgAUX,CKsnph©n
s i n h Fudrang nMdi16ng than co tthby t | AUX/CKs ¢ a l6ng than th 2 thw
hinkhfnb ng h3 nh Gtvh&tmih hnitni 298 td 16ng than cond; trong
k hi L AUX/OKs qua cao mxu léng than th 3 (Hinh 39) d JiLkhn £ n g
hinh thanh rbEl Nt Mo dO MU oy leBudi sy t r ° n ngred b suhg €
CKs ngdd sinh (Hinh3.8).
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Hinh 3.9. Ham| “@g cytokinin, IAA(A) vat I IAA/CKs (B)® 3V tri 16ng than
in vitro khac nhau_ca cay dip h9chau.

Viclachnvtim¥ichy L - ng v a'ingttong nubgey mnth ¢ r
vd., miv t r 2 hng hormor@ ni sinh khacnhau & Jji's phatsinh hinh
thai khac nhau. Nghién a ¢ a Nhutvacng s [173 chotibyvi cl achn v tri
cby thich hp  L[kthi ot I tai sinh chi in vitro ¢ a cayhoa loa kén llium
longiflorum); k/T qul” ¢, a nghién cu nay cho thy cac m4u1™ v tri 1 (gfn ving ngn
nhit) vav tri 2 chot I' hinh thanh chi in vitro caonhii sau 60 ngay nuéiby va
hi u switai sinh chi gifm khi v tri mX cang §n vang r. S khéc bit vOhinh théai
nayco ttW ~  d o nig hormore & sinh va tinh nHy c[m ¢ at ng viing f]bao
[173. Theo Bramhanapalli va ag s [174], bHl kWh ©~ m’ n§j SR trong moi
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t T n@ tai sinh, s tai sinh chivar cé tibdngiint ¢ h Jjdi truyQr  ‘Lcd&ch
hot b ivi c ccbmX aby. Beyazvacng s [179 baocdoragklint ng t §i
“Lehgnccr laft htemg,khi & sinh chi hi ugu h h'nl Bhgnc ¢
ng n.

KJ/T qur nghiéncu t r i n” n@éhdtdy vd Ii u Flvao, baogm v tri
m¥udy v tdithd, layut then chtquyl “nlh/h Bi u qutéai sinhin vitro®
cécloai th ¢ va khac nhau. Trépnay chanh day, vc | achn L Yitrigongvthan
I « mgminhfn h “mg@rt /Jhikhint ng p h$itléng thanth 3ccho
t | tai sinh chicaonitivacii “ hg@€hit't h h nicas wtri khac, cho thy
I © & vamg mé thich’p cho qué inh phatsinhchi . T ‘€ hghign cti trén cay

S

diphfic h©u crarogviimudycéinh "M LRAMhkh kb ng h3 nt

thanh mdé @ var bH nhl Longthanth2lavtriti €©u, phdt oMi ¢ a mo
s® | n, trong khilongth 319 c: x ung hifd thanhrbHl ‘ni., ¢ ©y “mg a

tiQy, Y £ tu isinhly ¢ a md thwhi nvaitro quyf nhitrongkfint ng ph§t
phti somén hdjkhicaicAbo o ¢, n n o Htinhsinth®aaoc -
chokhl n kg phat sinh phéi somath hn .5 oc § ¢ thphdaaridmiio h hn .

Nhin chung, caclg qul cho ttBf rrag vic | achn L Yehligu dy, bao gm v
trimédy v~ Y birhily phaotid thich Apcéfn h “ tg@ cti/p Jhiu

qul ¢ a cac ga trinh tai sinh khac nhauth ¢ vd.

3.1.4¢ n h &ehg oa kOthuot nuéi @y lop myng tAbao léEnkA nt ng ph 8§t
hinhthdicva ¢ ©y ¢ h a nChg tizh@aydiM vhobdau L

n"iv icay chanh day,/& qul cho thy rag cac m¥u l6ng than va ITCL l6ng
than ¢ a caychanh day'Qui cho thy kh[n £ n g h 3 ahh bEt "hi (Hirth 310
va 311). KJ qul" thi nghi m cho thsy c[ mXu 16ng than va ITCL 16ng than a cay
chanhQa®©yink ng t §ibHsnttnMM léngpthanchothts t £ n g
t rn@s | “@gch’idfn dn quathigian,t 1,67 chi‘ ngayth 15I1&n 667 chi
vao ngay th 90. Tuy nhién, clfu cao chic, a md nay cht £ n 6,15ttm lén 83
cm,vis chdnlltrongmc t t‘mgsat 6hhy. H s tai sinh ca mx l6ng

L

¢
<

h

S

t hon cl Qg% 667 ndg nghy th90, chotiyy khfnt ng t' 8i'nbsi nh

nh€eng Khtting v€
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Trong ,fo@ITCLIOAgthanbb fuly is | “@gchicaoh h n,33(cki
vao ngay th 15)mxu léngthanva £t ng n h an h,3%xchivaoggayth an. 1 2
Chiucaoticamd n "y c IWimthhpnBeH n @,346m’ ngay th 15
lén 345 cm vao ngay th90. H s taisinncam@ | TCL | - nHjnhanth ©n
'G 2467 vao ngay th90, “vx&€md | - n g Qitndy€hmgt nmdé ITCL I6ng
than co kifn £ n gsinh cBiiva phat tid chiu ¢ a btr i o0& | mX long than,
LHobittron g g Fha i3 0hd0 ngay.

14 1~ 4 -
12 ﬁ? 3.5 4 é;
10 éZ g 3 ;5
o
2 5o 7|
E g ,
B - %
S S /
= Z
<D
47 =
o Z ;
2 A E% 7z
, L1
15 30 60 90 60 90
Ngay Ngay
@Long than BAITCL long than @ Long thain @AITCL léng thin

Hinh 3.10. So sanh hiu qu tai sinhcf i bEl "ntit mXu 16ng tha va ITCL 16ng

than ¢ a cay chanh day
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Hinh 311 S hinh thanh chi bEl "nitt mXu l6ng than va ITClong than ca cay
chanh dayA-A3. CR i bEl "nlicé nglin g ¢t mXu l6ng than (Bar 2 cm). B-B3.
ChibH 'niicé ngiin g ct mX ITCL I6ng than (Bar = 2 cmC-C3. C[m_ ng
ch'ibdl 'nti’ B-B3q u an _$knh hvd vesoi ni (Bar = 0,3 cm)D-D3. CH’i
b “nii’ B-B3d @ kinh hiwi vi quang hc x10 (Bar = 40 pm)

n“ivimda c©y hoga,kpoal chothby s phat sinh phdi soma
m} ITCL JJhoa lati  ©u  hilmd Bhoa (Winh3.12va 3.B).n i v, i m}u
I'J]hoa, $ | “@g phé s o maQ theo thggiali. Vao ngayudi d3f th 30, cd
19,67 phdi soma/miu v ~ Jh hgay th 120,s phdi somal « t £ B8@7 phot n
soma/md, chotibfs h3 nh t h™ nMWkhpr i ‘tnd ®mg ngay th
30, phéisomach y/u hinh thanhdthg hinh §u (100%) va khdng quan satdhcac
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dhg kh&8c. Thungay th 60, mri s phdi soma céchll tric hinhtim
(36,36%) vith y 16i (31,31%) kb fulxudihi n, n K@ high §d v chiin  €u
th]’ mc 32, Bnngay th 90 va ngy th 120, s hinh thanh phdi hinhfa
gifm L §W\gi cdc i trac hinh tim va ehg lamfmtr nénhibd  h Horbi,t L
la c& ol tric dhg2lamfm’ ngay th 120 (48,51%).

T€hnghty IF CLJhloa c 1 nbgs Ic@aephdishmangay cang
t gV is giat £ n@h tml19,33ph6i soma/mu” ngay th 30 Ién 83,67hoi
soma/md’ ngay th 120.MXu ITCL cho ttby s hinhthanh phélsomac a 0 h hn
Vi JJoa t hhggQmapcBotBycacmulT CL t tnyg hich@anh
phoéi soma hiu qu” h hvd Ii' ulJJhoatruyQr th n g Fb bilt 1a sau 90 ngay. ngay
th 30,p h * i Fuohimmthabh hinhfo (100%), Eigi' ngv i mXu JJlioa. Vao ngay
th 60, phdi hinh tim (61,76%) cifn € u] trang khi phdith v 16i (25,74%) et
I'Fu xud hi n. Vao ngay th 90, phoi ch y/u co6 hinh &hg dali tracphdi 2 1& nfm
(57,04%), vim ts ph6i hinh tim (41,84%) hin di n. Vao ngay th 120,ph6i 2 |&
mFm v 1a hinh &hg ch y/u (70,78%), trong khi ph6i hinh titivp t ¢ gilm. Tém
4, cfm¥u JJioa v “J]hD @ichiotbys t h a yt hinh du sang imh dhg
phdisomaph ctp h hn ° itglare Suy nhién, 0 | T/Ahba €8 Qi ki n
choquatrinhchud " il nhanh h Ilsomahénh timgva tgnih 2 [& fm, O L
bi t1a" ngay nudi & th 60 ngay.

100,00 - 100%
80,00 | & N 80% r
’ R N E
= N
«E N N 2
NN " o
E 60,00 1 N N g 0% Z
£ N N s, 7 7
2 X X < 7.
i 9 N £ 40% , 7
= 40,00 A § \ N Z 4
[=" N N N 7
< \ \ N £ ;1,
@ § N X Sooom .
20,00 . X = ,,
, 3 N N sy
&; § R N =
oy =
W N 0%
0,00 - ' = 30 60 90
30 60 90 120 Bé hoa ITCL dé hoa
Ngay Ngiy
BDéhoa BITCL dé hoa B Hinh chu @Hinh tim O Hinh thiy 16i B Hai 14 mam ODa phoi

Hinh 3.12. So sanh hiu qu phatsinhphdi somatmX /i o a v ~ J]hbalg@ L
cOoy “mot@n L

L
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0,5 mm

0,5 mm

Hinh 3.13.S hinh thantphdi soma mu LJJhoava ITCL LJJhoag, a cayh o angl
tiQ. A-A3. Phdi somaco nguin g ¢t mXu LJJhoa(Bar = 2 cm).B-B3. Phéi soma
congling ct mX ITCL LJJhoa(Bar = 2 cm)C. Phéi soma g i a %h hitihafu.
D. Phoi soma g i a th hitihdim.E. Phoi soma g i a % hitihahy I6i. F. Phoi
soma g i athlabfn.G.Phdisoma dth g L aH. plinhtgli phX ¢ a phoi
soma hinhfu. I. Hinh gi[i phXu ¢ a phéi soma hinh tinkK. Hinh gili ph»d ¢ a phoi
soma hinh thy 16i. L. Hinh gii phXu ¢ a ph6i soma €hg 2 1 nfm.
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. cay di p hichau ks qu cho thby raag cac r¥u 16ng than va ITCL 16ng than
cacaydiphic h o@chbtiy knfnb ng h 3 nh Gikhh'indiiu@dy s
trén md " tng c€b sung BA(Hinh 3.14, Bva 3.15)s hinh thantmé ® var
bl ‘nlh’idim¥s ‘lcBudidy t r ° n nged b sungiB& (Hinh3.14C, D
va3.16).

. mXuléng than th 2 ¢ a caydip hlchaus hinhthanh mé® L ‘«c qlae
s& thby "~ c[ hai 104 mXu by (mXu 16ng than va ITCL 16ng than) (HinB.14A, B).
Tuy n hiv ImX dylléng, mo & ch hinh thanh 2 Fulcdbg a mXu by vao
ngay nudi & th 10 va 20 (HinlB.15A, A1) v ~ Jhadapnudl a3y th 40, mo
s® m i bao ph hoan ban ma &y (Hinh3.15A2) . Tr o n gX IKCLilongl. -
than cho thy s hinh thanh mo® "\t t€i, mo6 < hinh thanh va bao phloan b
mX cby t ngay nubi & th 10 (Hinh3.15B-B3); md € phat trid £ t, | n, xanh
va X p (Hinh3.15B3, D).

T€hn gh€tdy s hinhthanh rbH ntithéngquamé® c Ting€u hhn
khis d ng md4 ITCL léng than(my long tharth  3) (Hinh3.14va3.16). T. ngay
nudi a3y th 10, md € va r bH "nii hinh thanh va bao phoan b m» (Hinh
3.16B-B3) ; t r o ndgdykohgitham ént i 20mgay nudi By (Hinh 3.16A-

A3). Ngoai ra, sau 60 ngay nudycr bHl ‘nlh ° ¢ h@&h thanh t mX ITCL 16ng
thanconhiur t h h hd ™ v~ h h$i6l(,H 3Kk 9, NBHE niticé nglin
g ct mXuléng than c6 mau vanglfu r va co itlong hath h n  (3H6G nH).

Trongnhng nffom L@y, Q@ rghié cuvl@ mg dngcak thud
TCL t r o rcghatsipmhimh thi tle vd in vitro. K: thud TCL mang H m t
s ith/]sovicac k thud nuéi &y truyQn th ngdodi ntichQmiul n h han ¢
mddyvi m? ngnudi ¢ cho phép cac ¢i  d i mditipad®cac fjbao
thcvdtQn ntnuggdhbhn Q nni”y Xt hg/wuc§ Lt r 3 nh h?3 nh
(phat trid cac &8 g u . d)rva gua tmh hinh thanh phéi (phat W phéi mi) d,

d” ng[4hNMinnh ngli 2 ch n"¢s,dnfralg LWehan gilhg nhiu
lodth cvdinvittovadotn c¢8§c | o" i tch-ng[BOy Qag ngbidnat u 'y
trén cho thy vi ¢ ng d ng k thud TCL trong vi ¢ phéat sinh hinh thai cac loai
thcvd kh§8c mtauhhh epéh @hng B moSmymhng.i ¢
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Hinh 3.14. S phat sinh m6® va bH "nli ¢ a m4 lI6ng than va ITCL léng than
cay di p hchauA. Th igiandm_ngmd s®.B.Kh'i "h ¢ m&»iC.Th i
giandm_ngr bAE niLD.Kh'i ° hg® bHE "Nk
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il

Hinh 3.15. S hinh thanh mé6® t mXu léng than va ITCL 16ng than a cay dip

hlchau A-A3. M6 s® c6 ngun g ct mXu 16ng than (Bar = 2 cmB-B3. Md s&
congingct m¥ ITCL I6ng than (Bar =2 cmC. M6 s®° A1 qu ani
kinh hwd vi soini (Bar=0,3cm)D.M6s®  B1 g u a nikishghin vidses
ni(Bar=0,3cm)E.M6s® B3 _ tki®hhW viquanghc T 10 ( Ndi i
cby - E) vaF. x40 (Bar = 40 um).

s 8t

[e]
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Hinh 3.16. S hinh thanh r bEil “nli mXu 16ng than va ITCL 16ng than a cay dip
hlchau.A-A3. R bHl "niti cé ngln g ¢t mXu 16ng than (Bar = 2 cmB-B3. R

bHl ‘niicé ngun g ct mXu ITCL 16ng than (Bar = 2 cmC, GvaH. R bHl "nit

“A, A3 g uikinh haMvisoi d i€Bar = 0,3cm)D, I.R bHl "'nk’ B quan

s § t i kohlehiwi visoi n i vaK. B3 (Bar = 0,3 cm)E. Gili phu ¢ ar bel "'nti 20

ngay thi g u a nikishghiwt vidg@ang hc x10 vaF. x40 Bar=40pm) .  MI i
tén:M>Xu by - E vaR bHl "nitii Ar.

M>u TCL khéng cht £ n'gnglhf £ nigpthhchll  d i mdmaaoatb
ra cac tin hiu n i sinh gilp M4 5y phéat trid hinh thaitt hhn t ht B g qu
t h€ehilg .t veh nycak@fc img phomg v, ching i n in@uikiccac
lo4 oxy pHn_ ng (ROSY176,[n h * it ¢ Bac qua trinh tai sif43] va cac phn
_ng ch alanh bao'gm s phln bi t hoa, tai kich hé chu kK8 t/]bao va taith mch
o [44]. MHukhac, k thuda TCL ¢ T n.g Ip'h ©h n dh plhi®my nghiéri
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¢ usinh hcth cvd. CAcnhanghiéenacotis ao ch®p v~ phOn t
phln_ng¢ath cvdthéngquacacMu by TCL.Vid, ph<€hng ph8&p n°~
kiwh tra cac pfin. ngX{yradovl t h @Raglgh n @ ntd &. MO B
hot nlg n Hiebpv vah tr cac qué trinh tai sinh/ theo. Cac nha khoa
hccothv8 d ngmds T GNaghiBncu ¢ § ¢ ng truyQ tin® u ph c th
I ‘& kich hét khicay bt h€h nQygnay giip ML ‘& nhng t haQmtbl
sinh ly va sinh héa trong qua trinh plséth hinh théi ca cay, dh /s hiW bi/}
sau sb vQcac chip  * kc #8ich nghi ca th ¢ vd.

Trong nghién cu nay, vic s d, ng m& T C LWkich thich s phat sinh hinh
thai’ th cvdl « mgminhKiqu v ‘@tr ikhisosanhvim@dy t h¥ng t h€
niunayladoy t h Ecthegmiddy gilp cac i sy d hhb th chii dinh
degvaPGRstm! i "ngnueidy hhn, déindycothh®t ngh
nhanh hgquhwh#HinA(3.7). Ngoaira, vi HL Vihim ng ¢ a m¥ TCL,
chang co tvihdy cfm  h hircdcypf t r ° n *mg@ riudi &y vi€hing it blnh
hewgbicacyptf ni s i nflasoly anmd ddy truyQr th ng.
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i i o/ ! i
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R F  Khong thd hip thu
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Hinh 3.177.Méph ngs hgbthuctdi di mgvaad#e QL i h, a "sgtmch t r ¢
vd ¢ a mXdu 16ng than va ITCL lénghan cay dip h9chau. Epk L, p biw bi, Col-
MO gi a;En-L pnibi;PGRsChdl QI i h, a "sgtmdwvd.t r €
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32.Nidung2: Nghitncumi t €©hnga gl amg hoone nisinh
trong qué trinh phat sinh hinh thaiinvittoc ac ©y chanh " ndt@yva ho a
di' p hYchau

3.2.1.Sx bitn imgvamd t _ _ n gahgrmene i sinh trong qua trinhtai
sinh chQ it it cva caychanh day

n"iv icay chanh day, sbi/h , g ¢ a cAchormone ni sinh trong qua trinh
hinh thanh chibEl ‘nticho tyy nh n g t fiteolyg 9@ ngay nudilsy ik, i mX3u
lbng than va ITCL I6ng than (Hinh B)L

KJI qu cho thyy  h " mg AK€Lgim mthh sa1 15 ngay nudils) v~ s au
t £ n'h vao ngay th 30 (Hinh 3.8). Tuy nhién,nn g, @Ksl4 ¢ - .ngu h<€
gilm mthh vao ngay th60 va tip t ¢ gilm" ngay th 90" c[ hai lo4 mXu doy
(Hnh3.8) . T€hnhgmg | €8 c h or mo g ABAkHI SACAQIth € G A
X u  mg@m  gi ath Fll@a qué trinh phasinh chi, ¢ thwa vao ngay th
15 ¢, a qua trinh nudilsy (Hinh 3.8).

Com¥a | - ng t hn@6As gilm dFmtrohg&ut quéa trinh nudi By con
19 (ngay th 60 va 90YHinh3.18)Ng@Id," m¥xucsy | TCL | - ngngt h©n
GAzl1Y4 t tGvap ngyhh 90(HInh3.18)VQABA, "  m¥xu | - ng tm®n, h

naytiptc t £ ng v 60ovagim miyh vaomgay th90, trong khi ru ITCL

lbng thanH co s gifmliéntcga ABA t r &hmgodi dgfitha60 valtho 90
(Hnh3.B) ."ivpi h mglAA€m¥xu | - ng t m@maytiphcghml| €
liént ct ngayth 6 0/h Bgayth 90, trong khi mXu ITCL 16ng than, IAA c6 xu
héhg ttng v60eagigmthh vab hgayth90 (Hinh 3.8).

H” m nge SA c¢nggbmnhGhogy sitqua trintudi d& ( mxu long
thAancost t n Gvamnigadyth 90) (Hinh3.B) . Tr ong KhgiMELIY , h~
c6s t £ néhwvao ngayth15r i gifm mthhvaongayth3 0, sthut Engl t
4 vao gia U sau ca qua trinh nubilsy il i mXu ITCL l6ng thn (Hinh 3.8).
Ng@ld," ma | - ng t m@MELIYhr mhb vasenhgay th 10, gim vao
ngayth 30 v~ " It o §c t o tidpithed o

Tom I4, trong nghién cu nay chahby CKs (ZEA, mT) . nt, IAA 9 nf,

ABA gilm, GAst Lt ngi ath k®o d~ i "~gi aWMETMm algdiap gin
bag hormone’tt  ©u ¢ h o ‘“hi bbh Wi tcheithrdéy. ¢ h
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Léng thin ITCL Iéng thin
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6,0 4 3.0
£ 501 g 251
) a
o 404 520
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2 30 g 15
U 3]
2.0 4 1.0 1 ? :////,
1.0 4 7 % 05 P %
7 . B _
00 - 0.0 ) X ) . .
0 ngay 15 ngay 30 ngiy 60 ngay 90 ngay 0 ngiy 15ngdy  30ngdy  60nghy  90ngly
mZEA BKIN 2P BMeta BZEA BKIN B2iP BMeta
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80 -
50 A
70
z 60 4.0
2 z
o 50 1 a
= =030 4
= 40 w7
> 2
S 30 2 20
<
20 A
1.0 A
N I’T -
0 - - - - - 0,0
0 ngay 15 ngay 30 ngdy 60 ngay 90 ngdy 0 ngay 15 ngay 30 ngay 60 ngay 90 ngay
@Long thin  OITCL léng than BLong thin OITCL léng thin
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4 16,0
354 14.0
3 120
E 2,5 A g 10,0
B s
2 o2 2 s
Fs 2 60
1 40
" = ﬂ ﬂ
. oo —
0ngay 15 ngiy 30 ngay 60 ngay 90 ngiy 0 ngay 15 ngdy 30 ngay 60 ngay 90 ngidy
BLong thin  OITCL long thin BLéng thin  OITCL long thin
05 1
0,45 A
0.4 -
035 A
z
2 03
=
EXES
2 02
=
0,15
0,1
0,05
0
0 ngay 15 ngiy 30 ngay 60 ngdy 90 ngay

Hinh 3.18.S bi/h  fdgc¢a

ELoéng thain  OITCL long thin

h ™ ng horBone ni sinh trong qua trinh hinh thanh

ch’i in vitro ¢ a M4 16ng than va ITCL l6ng than cay chaatdy.

t

T I IAA/CKs trong qud trinh nudilsf cé s bi/h , g
mXu asf . i i m¥u dy 16ng than, t I naygilm” ngay nudi &y th 15,
" 030 wag0; 1yi giffmhmthh vao ngay th 90.
v " gy th n1§, giyn mkehh vao ngay
t £ Mgao ngay th 60 va gfm vao ngay th 90 (Hinh 3.19. S

ttng v
mXu ITCL I6ng than,t I nay M
th 30,7ild

ttng

L § ngclba Y
sau
Trong ikhi

bi/h | ng nay pfin ahh mts L Qu chinh trong qué trinh phét sinh’dtbEl " niti, khi

~

L
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| AA Vv~ n@u&idro duantmg trong vic kich thich phan chia va phatiit]
bao.N g™ @14,t I IAA/GAstrong m4 ITCL I6ng thart £ wag ngay nudilsy th
15,gi[m" ngayth 30vacos bi/h , g { hgaynudi & th 60 vagifm Iy’
ngay nudi & th 90 (Hinh 319) . Qumdy cotieh' rarjags t h a yt [Lgi a
IAAva GAscoln h “mPh & phattrd g achi,v iGAsL - ng vai ar ,  t
kich thich s phat tr\ va £b hinh chi.

T | CKs/GAsgi ahaildd m¥uddfcos khac bitrdrt . i vni m¥u long
than,t I nay gimvaongayth15vd n ‘'nh’ ngayth 30,Tigifmliéntc’ cac
ngaynudi & s au hi319 ( HTY oy in hmX3 IRCL Iong than, t [ nay
t £ n Gvamngayth 15, glmvaongayth6 0 v ~ Y vadngay th PO, cho tivy
m ts L@ chnhtrongvicphih pgi a CKsvaGAtrong vi ¢ phat sinh chi bH
'nh. T I IAA/ABA "n 'nh’ ngayth 15trongmé | - ng t%®©mgay t £ ng
th 30vagimliéntc ngayth 6 0 v~ "0, mMudTEL I6ng than, 't I
n "y tUahn ggayth 15, gimvaongayth30,Ti t £ n gtrohg cAcmgay
ti/p theo (Hinh 3.9), cho thby s khac bit vQt § cng ¢ a IAA va ABA trong vic
I’ @ hoa qua trinh phat sinh’éh

T | CKS/ABA® mxu léong than co sbi/h g ngimnh € IAA/ABA,
trong khit I nay’ mX ITCLIl6ngthanl t £t ng v 1%va30,gn ywh't h
ngay th 60, Titk n gthhrao ngay th9 0 . Qu may pfin anh st €hng_at §c
CKs v~ HABt#3trorgvic t Mscphdttrichitrongc §c dhai L
nhEl ‘nt. Cliclng, t | GAJABA  mX | - ng t h @nrrong sihggd | i °
trinh nudi & , Fo it Ing mth’t ngay th 15 va 30, gim nhGvao ngay th 60
v "t Ehh\gio ngay th90 (Hinh 319). T I nay cho tly m ts kich thich lién
t ctrong s phatsinhvaphatwitgachi ,toblt | ° t rl% nugi dpkéoa i L c
dai.

Qua trinh phat sinh ChbE "nli* cay chanh day trong nuébg méd pHn anh
mts t €hng ¢ t§ogi apcac hormone tlt vd. Cact I hor mone nh
IAA/CKs, IAAIGAs, CKs/GAs, IAA/ABA, CKs/ABA va GAs/ A B AQu cltio thby s
bi/h g nthh trong sut qua trinh nudiBy. S t h a yt ILgi a cac hormone
nay co tWgili  t h'2cc hc §lc@€hghassinh v phat Wit ch'i bEl " nli, khi cac
hor mone nEK3ch WA tvi{y/sc phein chiafjbao va phat tikh mé,
trong khi GAv ~ A BRAhod s phat tr va £b hinh cac ¢hi. M, i hormone c6
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vai trd rieng bit v~ n g B §ua trinh phat sinh’chtheo nh ng cach khac nhau,
t vi c kich thich s phan cie/]b © dphvlc Q@i déhnhs bi théacamé, tb ra
m t qué trinh phét sinhchlinh hott va hi u qu trong nudi & mo.

IAA/CKs IAA/GA3
3 03
2,5 1 % 0,25 4 %
2 0.2 1
15 0,15 -
1 0,1 1
0 - 0-
0 15 30 0 15 30 60 90
BLéng thin SITCL l6ng than ®Long thin  @ITCL l6ng than
CKs/GA3 IAA/ABA
0,12 - 25 -
0 §
0,08 -
0,06 - 15 1
0,04 - N 1
§ 10
0,02 - \
0 \ > §
0 15 30 60 90 0 N 0 SN
ELong thin BEITCL long than 0 15 30 60 90
25 1 400 -
350 A
20
I v
15 1 250 A
200 -
10 4 150 -
] 4
5 | 00
" "
o0 L EES 0 L mwma
0 15 30 60 90 0 15 30 60 90
B Long than ITCL 16ng than @ Long than ITCL l6ng than

Hinh 3.19. T I ¢ a cac hormone nisinh trong ru ch i b "niico nging ct
m> I6ng than va ITCL I6ng than cay chanh day
M'i t ©hn ga cdaharmong sinh trong quéa trinh phat sinh ¢k
L' nh ¢ a m4 I6ng than va ITCL I6ng than c@pnanh day cho #y nhiQu m i quan
h ph ¢t gi a cac hormone (Hinh 3.20). mXu l6ng than, cac hormondin n h €
comi t €©h nhgd g inkan (ngé! tr GAsva MEL), cho sy s ph ih p hai
hoa gj a cac hormone i sinh trong qué trinh hinh thanR ¢t “niL Tuy nhién,
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mXu ITCL 16ng than, MELW cé m i t ©h n g chgwi bfa hlrcac hormone
conM ,Hobltrdrty i CKsva ABA (Hinh3.20),pfn & n h ngwlhikia L
Idb. S t h a ynaylcho tiyy ¢ AL Q@ Hoa hormone,ni sinh trong s hinh thanh
ch’i bHl "nii khac nhau tdy theo ngu mXu. MEL trong m& ITCL cOthM - n g
trd_c chJhotb Qi hoda ngtch so yivai trd ph i h p ¢ a né trong M I6ng than,
t L - [rpénh nhng khéc bit sinh ly tiQn Xn gi a hai ngun mX tai sinhin vitro.

A B

vV ali

SA ABA GA3 IAA CKs

MEL

IAA GA3 ABA SA

CKs

MEL

CKs

IAA

GA3
o o
=] ]
S wu

ABA

--0.25

SA

- -0.50

I—O.75
-1.00

MEL
'

IAA ABA SA

CKs

GA3 MEL

Hinh 3.20. M i
g ct mXulong thar(A) va ITCL 16ng thar(B) ¢, a cay chanhday. K5 t ‘€hn g
I’ ‘& tinh toan da t €hng g WwAMth e at €hngd, i an
trong khi mau xanh bdth mi t €hngchguan

t ©h n_ g c&g hoanonean sinh trong chi bE “niti c6 ngun

qua
tr°n
ngh

mXu l6ng than, sk/fh pgi aCKsvaGAL - ng v ai "ttrangvict h e n
t h ¥Xgs fihat sinh va phat ¥l cfi i. CKs giap kich thich phan chigbao, trong
khi GAsh tf kéodaiflb " o v "X chiu¥eo cachi. M'i t €hrhgh quan

mthh nEgi a CKs va GA (Hinh Sl)chotiys ¢ n g ' tg@i ahai hormone nay

la yu £ chinhtrong vi ¢ phéat sinh ¢h. Tuy nhién, mi  t €hngalgvan gi
GAs trong m4 nay kha yu (Hinh S1) chotiyrrag | AA khlng _ L-ng
ch ttrong s phat sinh ¢hi* longthanM t Whi L §ng ch¥ T |~ 1 A

t ‘©h nthgich opinkanE trong mXu 16ng than(Hinh S1) chotibfs t ‘€hn g

tac h tr gi a hai hormone nay trongd Qi hoa qua trinh phat sinh dh

mu | TCL | - nmgc¢hGKSma,GAVME gl vditro ch Lt trong

t B§r&c phdt sinh va phat W ch i (Hinh S1) M | t €ehnghhgian n
gi. a CKs va GAtrong m4 nay chrarag s k/ph p gi a hai hormone nay/p t ¢

lay/ut quyl ‘niitrongvic t B§¥sc phdt sinh chi va chiQu cao chi (Hinh

m i

Vi C
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S1) Tuy nhién,mi  t €©h n galAAwaG¥As trgrig md ITCL I6ng han wh y/u

(Hinh S1)chotbys cng tg@a hai hor mopmth hWy: rkgh ! n

vai trd chinh trong, sphat sinh chi. IAA va ABA trong mX ITCL léng than c6 mi

t €hngthghuadhnmh € t MidomgythanHinh S1) Q@ may cho thy

raag IAAVaABACOthM €hn g trtt®rgvile Qlhoa qua trinh phat sinh’dh

mb d¥% ABA S tHBe/hlayut cch] S t €hn g, alAR va ABA

cothAy i YQuchihhi s phatsinhchi ,toblt t r@kig mmi‘ingt t“@ay L
mXu 16ng than, CKs va GAla hai hormone quan tng nHii trong vi ¢ thic

') s phat sinh va phat Wi ch'i. MFb dO IAAvaGAcos t €hn g Gt Snch @nhg

IAAva ABA c6 s h tr IX nhau trong vic Q@ hoa qua trinh phat sinh“dh

Tehn g ht&4ldng than, €sva GA3I v layut ch y/u t W§sc phdt

sinh chi va phat tiM chiQu cao chi® mu ITCL 16ng than IAA va ABA c6 s

t €hng th&gy hhem g, av aih YarQghod va khéng fh nEn h €

CKsva GAtrongvic t P§Acphdt sinh chi.

KJT qul cho tiby CKs co bl |, ng mbhh, gim” gi a%h fltonh<€ng t £ n
“gi alhdm ogchi, trong khi lAA, GAsv © A Bisuylgim” gi abh fll o
ri'n ‘nth. Xwg hn€ y* ng €imhi@ nghiéncu tcr @ - CKsIk'&|
x § cnh & yu t quy] "nit qua trinh phat sinh’chde novg10, 11]. Huva ¢ ng
s [12c 1 ngramabs t § cngdaAUX n isinh[n h “igeth h/hkhnt ng
phéat sinh chi © caycitrus. Nh ‘©dy, &/} qu t nghién cu nayl « 3kdinhtinh
ph quat ¢ a nguyén WAUX gifm-CKst £ n g 0qud trinb t&iginh ch bAl "nit

N'n g, hbrmone nisinhvat | ¢ achangcdn h * i ¢&h fua trinh phat
sinh hinh thai céac Id4 mXu a5y khac nhay66]. Vai tro ¢ a tin hi u CKs va AUX
la trung tdm ca toan b qua trinhphat sinh chibbl 'nti, t r o n gthlfilchgi a i
s chiphigaAUX v ™ g Fhasau cil e chiphic aCKs.  XJ/Rguarsat
b a ffu ¢la Skoog va Millef25] raag t I CKS/AUX cao thi theh [ i cho s phat
trivd cfi i, nhu du chung Yqué trinhtéi sinh c6 t€ ¢ gili thich b is khéc bit
trong yéu €u hinhthdigia ¢ § ¢ thg imad mulh @ aqua trinh phat sinh ch

Trong nghién cu nay, s khac bitvQmi t €hng quasinhdiar mon
mXu [6ng than va i ITCL 16ng than trong qua trinh tai sinh’dlt, a cay chanh day
ch yJubdbngiint Lo Vihsinhlyvamc , £n t h€©h nXg l6ng than civ

chlitricmdhc' n ‘'nhvamc Bit h- a c alm, ng Hoomore din rp h
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trom@ugknnii b o "it €h gh IgL's phih pthuh chiQugi acac

hor mone ntgt nngh @ rIAA, i CKIEL . ABA oM ClLKdng L -
thanyi k2 cchmh ,t h ®p x %c " nulckovaclu€n t h€hedo ch |
vifcbkichhdt ¢ § djphnhng strasshpaogms t 2 ch | 1Ty MEL v ¢
liéng u a/in. ckhlhotb Q@ihdacan®gni s i Quhay gfinhich vi sao MEL
trongmd | TCL .og x ©him€chyg icachormogeri si nh’c tr §|
V. ivaitro h tr taisinh trong ™ 16ng than. S khac bit nay pifn anh néh g _ il €

L' @u hoahormone phc t9, ph thu ¢ vao tthg thai mé §m_ ngvaln h * ig@ c

ti/p JHhi u qu tai sinh chi.

3.2.2.5¢ bitn iMgvanmX t __ n gahgrman@éni sinh trong qua trinhhinh

thanh ph6i somacva ¢ © ynhditidna L

KJI gu phan tich sbi/h | g ¢ a cac hormone trong qua trinh hinh thanh phai
somacamd JJioa c ©ngtihateothdis t h a yrd rlt ¢ a cAc hormone
trong hai mé JJhoa va ITCLIJJhoaquatn g g Fhanidi diy ¢Hinh 321).

KJT qul” phan tich cho thY, hFu W} cac hormonerisi nh ¢ nggkmi h €
gi abhnudiaby b Bur(ngdyth 3 0) v~ ° nhgaynnyoi & thn60 (Hinh
321).C thw "iti nh-m hor monneg QKsy, ith€hin ggag
nudi dyth 30 va 60, gmnhGliéntc troné fdi asabtiodg -v™ o n
th 90T iti/ptcglm’ ngayth 1 2 Oiv.limxu JJHoa (Hinh 1) . i vpi mXu
| TCOhod, i m h & CKs thhtin ggaynth6 0, nthg&m din Jao
ngay th 90 va 120 (Hinh 21). CKs (ZEA, KIN, 2iP va Met) & @han tich tw
hinmiquanht €hndgclasgi a ‘tntgn glamtlod ‘tngt@ngyi
s gifmn n g, ¢lalodcon ¥ (Hinh 3.21).n" i v, i hai hormone GAva SA, ham
| @ g hor motk ngayth §0 van90, i gifm din’ ngay th 120" c[ hai
lod m¥udsy (Hinh321) . Trong khi LWhinshbyn miykhédc AB A
bit" m@ | TAhlo al, ‘Mg ABAt €ng v " 060 vagimydnt ¢éc
ngay tip theo (90 va 120), trong khim JJh o a, "mgABAt/tc t'bng
ngay th 90 va gim mthh® ngay th 120 (Hinh 321).

H™ m ng® cfhamudy QU c- .xg thieng v6e0waaNdg vy
r"i gifm vao ngay th 120 (Hinh 3.21 . i wpi IAA, mX JJHoathhins t £ n g
ngayth 6 0, s &nudfnlvao ngay th 90 va 120, trong khipa | T/fhda ML
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c - x ogghnaiény csutqua trinh nudiby (Hinh 321) . "ivpi MEL, m¥u JJL
hoachotbyh " m nilg€ MEL ngdyth@ O, nh<€npnliéngaa cc gi
ngayth 90 v~ 120. ™r oln@Mhhalked s gli -a, abMEQ vae
ngay th 90 va gfm nhG ngay th 120 (Hinh 321).

Nghién cu cho tiby s bi/jh _ g r6 rt ¢ a cac hormone, i sinh trong quéa
trinh hinh thanh phdi somaaz ¢ ©y ngtigha ICS§c hor mon &A,nh €
ABA, JA, | AA vrng MEhthegt-nlgx w Hra@i ¢y o1 i mx3u
cbf Jlhlba v " JlhbajtBhi nbhng x ngbfi€ g k h § dbbnth a u
| © t r o &hg 6#0i9@Lgaykioi fu W} cAc hormone c6 bi/h gl § nW Kk

Hinh 3.21.S bi/h . ngga h ™ nmghbrone ni sinh trong qué tnh hinh thanh
phdi somacamd JJioa v ~JhloTaClc dpgtiho a L





































































































































































