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z carbor joal hydrolase L1} [ cnzyme &idu hia ubiauit o trang h¢ théng phén gidi protein Ubiquiun - proteasoms,

ﬂ:&:ﬁ’g‘ ::.g mglniluuv:nn;:n m]:a';ngn kioh & :gul:l“ T:;;hlxem vau 13 cita UCH-L1 trong oo thé sbug vin chua duge lim 13, Trong
mt thip ky gin dhy, mo hinh rubs pim chuyén gen Drosophila melonogaster duce i b khoa boc chon sir dyng ahur mGt cBg ¥ nEhie ety
bfab s agubi vén shuda un thé. Trong nghién cins ady ching 161 choa Vi sif tng rubt gim hur mBt md hinh alkm nghién ciru chire ming protein
UCH-L1 théng qua protein tuong déug & rudi gidm, SUCH. Chimg 191 thiét ki vector mang v bicu hidn RNA soi 85i cia gt?!éuduf:fl vi chuyén chy
e gem ndy vao phdi rudi. Tromg 54 g rudi chuyta gen, ching 16i singlpe vi chon duge 2 dang rubi b kh oing gizm bifu hiln gens:ch Sw
widm bidu hrén duck JAm cudt rud: i nén ohim do sy cim img apoptosis b t thugmg trong giai dogn phit tiidn mo mat Cc kit qui ndy li tifn dé cho
céc nghuén cum s o v dich tac 4 pog vi oo chh tic déng cia duch trong cic cun dusimg apoptosis cing nhv mé ra nhidu trién vong che cic nghitn
ciru phét ridn céc ligu phap chin dodn mdi cho cic béah ung tr vi thod héa thén kinh,

T kha: uch-I1, Drosophila model, Gat4-UAS, cancer, neurodegenerative discase.
Mo pAu

UCH {Ubiquitin carboxyl-terminal hydrolase) ia mét ho protein o chic néng quan trong abi ¥0i qua trinh phan gidi
protein trong 4 bao. Cac két qud nghién ciru tregre day cho théy UCH-L1 66 val tra thuy phan IIBI'Lkét ester tai ghu c
trong chuBi poly-ubiguitin va giai phong ubiquitin don phan. Mac dd nhitng bét {hubng trong sy bigu hign UCH-L1 o4
lign quan aén nhidu b&nh ung thie va theai ho thin kinh, nhung vai trd thyc sip cia UCH-L1 Imn%m thé sdng van chura
durge bidt 5 (Kim HJ., et al, 2068). ¢ bénh nhan Parkinsen, UCH-L1 dugc tim thay trong thi Lewy. Dang dt bifn
183M 1am gidm 50% hoat tinh thuy ohan ciia UCH-L1 vi durge tim thdy trong nhiléu bénh nhan Parkinson. D&t bién S18Y
1am gidm cac trang thai UCH-L1 nhi phén va lam gidm nguy co mac bénh Parklnspn. '[uy UCH-L1 thu"bljg dugc cho ra_
o hoat tinh thuy phan va gié phéng dom phan ubiquitin, nhumg mét s8 nghign ciru ciing cho thély khi & trang thé nhj
phan itr, nzyme ndy cé hoat tinh ién két cc ublqun (Kim H., etal., 2009).

M2t khdc, c4c nghién curu treére ddy cling cho thdy UCH-L1 66 ién quan dér) ung thir tuyén tién ligt. Su qiém biéu hién
UCH-L1 dwrgre quan sat thiy & cdc bénh nhan ung thu tuyén tuy, ung thur phoi 1€ b2o nhd, ung thir ndt két, u xong dc
tinh, ung thur thire quan. Ngwerc lai, s tibu hidn manh cia UCH-L1 fign quan dén qua trinh tao thanh cac khéi u, Kich
thirerc khdi u va sy xam [An cla cac ki u. (Jang MJ. Et al., 2011; Hurst-Kennedy J. et al., 2012). &' cdc bénh nhan ung
the t0i mAt, ¢6 s bidu hién manh cda UCH-L1 do sy gidm methy! hoé trén promoler clia gen ndy. Sy tang bidu hién
cia UCH-L1 cing lién quan dén qud trinh di c&n ciia t& bao ung thie (Liu X, Zeng B., et al., 2009}, Méac du rdt nhidu
nghién cieu cho thdy UCH-L1 co fign quan dén nhiu dgng ung thee khac nhau nhung co ché gay ung thu va vai tré cla
protein nay trong tién trinh phat sinh ung thu van con dang 14 van dé durgrc nhiu nha nghién cleu quan tam va nd yc
lam sang 1. UCH-L1 12 mot protem cd su bao tdn kha cao gia céc lodi t& ndm men dén c4c dong v&t hGru nhi nhu
nguon. Chinh vl vy, cdc nha khoa hot trén thé gidi da va dang sir dung nhidu m8 hinh dang vat d& nghién cteu vai b
ctia UCH-L1 trong co thé séng.

Hon hai thip ky qua, mé hinh rubi gidm Drosophila melanogaster dugc s dung nhw mot cong cy hiru hidu trong
nghién ciru bgnh trén ngertri. Rudi giam ¢o gen twong ddng vari khoang 70% gen gay bénh cua ngwdi. Khao sat trén
ngin hang protein cho thiy CGA26S & rubi gidm trong dng véi UCH-L1 & nguei t 75.7% va ¢b tnnh ty amino acid
gidng UCH-L1 12 45.9%. Trong céc nghién ciry st dung mé hinh i gidm, cac nha khoa hec thuang sir dyng hé thdng
Gald-UAS nhim bifu hign cac protein muc tidu dinh huéng ta cac md dich. H& théng nay bao gém hal phin: UAS
(upstream activation sequence) 1 trinh tw hoat héa duwec thiét ké nam tredc gen muc tidu va Gal4 (a protein hoat hda
phién ma, Gald dugc thigt ké ném sau promoter bidu hign dinh huéng mb. Promoter nay sé bidu hign Gald & mpt mé
hay co quan chuyén bigt cho promoter do, protein Gal4 sinh ra s& bam vao viing UAS va kich hoat qua trinh phién ma
gen muc tiéu & mé hay co quan chuy@n bigt 46, nher vay ma protein myc tiéu duge bidu hign (Feany MB., et al., 2000;
Pandey UB , et al., 2011; Bhandari P. et al,, 2001; Kramer JM. et al., 2003),

Trong nghién ciru nay, chung t0i st dung ky thut RNAI nham thiét 13p cac dang rudi chuyén gen mang phic hop tae
RNA sgi ddi, chuyén bigt cha RNA thdng tin cla gen duch. Sw giam bidu hign gen duch dugc dinh huang tai mb mét
rudt gidm nher hoat ddng cla hé thong Gald-UAS voi promoter GMR. Cac két gua thire nghiém cho thay giam bidu hign
duch cam Ging apoptosis trong cac té bao cla mé tién phan sink mat.

NGUYEN LIEU VA PHUONG PHAP

Thibt ké ddng rudi chuyén gen a0 phirc hop RNA soi 461 (dsRNA) dic trung cho mRNA cOa gen duch

450 nuclealide ddu 5 clia gen duch dugc khuéch dai 1 cDNA cla gen duch va chén vao vector pUAST nham tao
vactor t4i 18 hop pUAST-IR-duch mang hai doan DNA @Ay 5 cia gen duch ndm nguge chibu rén vector, Vector i 8
hop duyc dua vao timg rudi gim Drosophila mefanagaster bang phuong phap vi tiém, Rudi gism gt bién w1118
khong mang gen ma hoa transposase. Mt tréng duee st dung (am vét chia mang gen, Rudi duge cho giae phéi va thu
inirng cach 20-40 phit mot 1&n trong qué trinh thive hign vi tim. Vector ti 1 hap pUAST-IR-dush Guac tism vio treng &
phln duéi clia tnrng noi hinh thanh mAm t& bao, Tring rudi sau ki vi tidm dwrge O trén mai trrdng SY ( 5% dudng, 5%
ndm men, 1% agar) & 25°C. Sau 24h, thy 4y tring rudi v nudi néng bigt cac Au triing rudi nham thu nhan rudi tinh nk
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Théhénx‘;inalgoiﬁmaiﬁ. ot mau m irding. MBi rudi Fo durge gizo phéi vé rudi W1118 theo £ 1:3. Chon cac rudi
chuyén gen thé hg F1 6 kiéu hinh mt 43, Tifn hanh déng hop tir hod cac dong rubi chuydn gen chon durgc va dinh vi
gen chén trén nhidm sic thd biing cac phép 1ai vei rudi mang chi thi nhidm séc the (balancer).

Binh ivromg mRNA

mRNA dirgre tach chiét tir 18 bao thu dugce, sau 46 xi» Iy voi DNase, tinh sach va dinh Irgng mRNA myc tidu bing

phuong phip reaitime PCR v&i hé thng Biosystems 7500 Real Time PCR str dung Takara high fidelity RNA PCR kit

g"ha,"ﬂﬂﬂ)vﬂ SYBR Green | kit (Takara) theo hiémg déin cda nha san xuét, mRNA clia actinc dge $ir dung niwe miu
Mg &m.

Lai Western

Protein tén SDS-PAGE durge chuyén 1én mang mitrocellulose biing tic nhan dién. Khéa mang trong dung dich sira giy
5% frong PBST (80 mM Na,HPO,, 25 mM NaH2POy, 100 mM NaCl, D.1% Tween 20), iic nha trong 1 gi&r che dung dich
tidp xue ddu voi & mit clia mang lai. Sau db, mang lai dwge ngam Iic nhe 1 gid trong khing thég khéng JUCH-L1
(1:10000) hogic khang thé khang a-tubulin. Sau 06 mang dugre rira ky 5x 5 phit viri PBST. Tidp tyc mang duere U, e
nha 1 gi&r v6i khéing thé thir cAp dank d4u biing HRP pha loding trong PBST voi 1 18 1/20000. Sau d6 mang dugc rira ki
bang PBST 5x 6 phat. Hién phim béng dung dich ECL1 va ECL2 {Thermo Fisher Scientific Inc.).

Nhugm mién dich huynh quang (immunofiucrescence)

Tach & tidn phan sinh mat tr du triing thir 3 trong PBS (140 1M NaCl, 3 uM KC), 8 uM NazHPOy, va 15 pM KHPO,
PH 7,4} trén 44, C8 dinh &ia bing 2% paraformadehyde trong PBS & 4°C qua dém. Sau 3¢ rira 6 lan bing PBS & nhift
a9 phong. U véi khang thé so cip a-dUCH antibody (1/10000) & 4°C qua d&m. Rira 6 I13n bing PBS vA & véi khang thé
ther cip a-FITC antibody (1/1500) 4 gitr & nhiét 46 phong hodic 4°C qua dém. Rira 6 Lan bing PBS va il mdu trang 100%
glycerol frong 30 phut. Quan sat tin hiéu bang kinh hidn vi huynh quang.

KET QUA VA THAO LUAN

Thiét I3p cac ddng rudi chuydn gen mang phirc hep VASIR.AUCH va dinh vi phirc hep gen nay trén nhiém sic
thé rudi gidm chuyén gen

Sau khi chuyén gen biing phurong phap vi iém, céc déng rudi chuyén gen duge tuydn chon dura vao gen chi thi w cho
phép rudi mang gen muc tidu cb mau mét do. Chung t5i chon dugc 54 ddng rudi dur dodn cd mang gen muc tiéu thany
qua gen chi thj méu mét 3. Trong 54 déng naly, ching ti chon khao sét 2 dong cd surc sbng va kha ning sinh san Ig
{dong #24-B va #26-9). Céc dong rudi dv tuyén dugc tign hanh kim thuin v3 xAc dinh nhidm sic thé mang gen myc téu
(UAS — IR.dUCH) bang cac phép lai véi ruci mang balancer. K&t qué dinh v) gen myc tigu trong rudi chuyén gen duge
téng hop trong Béing 1 nhyr sau.

Bing 1. Danh séch cic dong rubi mang phirc hgp gen UASAR.dUCH

Dang rudi chuyén gen Nhi&m sdc tha chira
mang UAS-IR. dUCH gen chen Kidu gen Kiéu hinh
48 n wi+; UASHR.GUCH M3t 63, than g, cénh thing
w50 " WiHUASIR JUCHTM3 Mit 85, than ngén, canh thing,
{chét khi & trang thai dng hop tir} 16ng lung ngin

Kidm tra hidu qui giam bidu hign gen dUCH trong rudi l:lulyﬁn gen mang phirc hop UASR.AUCH

Trong cac thi nghi¢m kiém tra hidu qua gidm bidu hién gen dUCH, ching téi siz dung t hop GMR-Gal két hop voi
phirc hgp UASHR.AUCH nhdm biéu hign dsRNA chuyén biét cho mRNA duch trong md mét rubi. Thu nhdn mé tén phan
sinh mit, tién hanh inh leyng MRNA clia JUCH bing ky thudt real time PCR v thie hign lai westem biot véi khang thé
khang dUCH. Trong cic thi nghiém ndy, ching 18i so sanh lweng mRNA dUCH trong cac dang rubi chuyén gen vort
Irgng mRNA dUCH trong ddng rudi hoang dai Canton S. §ir dung 49 nhu gen tham chiéu va act5C nhir déi chimg
am. Két qué RT-PCR cho thily lwgng mRNA dUGH gidm 36% trong dong rudi 24-8; va gidm 73% trong dong rudi 26-9
trong khi db khang o6 st khic biét vé hrong mRNA act5C gitra dong rudi hoang dal va cac dbng rudi chuyn gen (hinh
1) Két qua westem blot cling cho thiy & cac ddng rubi chuydn gen, sy bidu hién protein JUCH gidm di 50 vé&i dong rudi
hoang dai Canton S, & dong 26-4 sy bidu hién protein dUCH gidm manh hom so voi dang 24-8. Céc két qua thi nghigm
cho thily, chiing tdi da thanh cBng trong viée thist lap céc dong ruoi giam bidu hign gen duch bang ky thuat RNAI.
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Hinh 1. Bigu qud knoc-down dUCH trong cac dong rudi chupln gen. A Kidm tra str bidu hén protein dUCH trong c5c dong rudi
chuyén gen. B Dynh luemg mRNA dUCH trong cét dong nuéi chuyén gen.
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Khiio s4t dnh hirémg ciia gidm bidu hign duch tai mé tién phan sinh mat 18n sy phit tridn cia md mat

Nh&m gidm bidu hign gen duch dinh huéing tai mé mét, chang 6r str dung he méng_GaI;—U;:i ylt;ti ;;r:mr:;tﬁr Gm:' I:rlét
promoter chuyén bigt cho md mét, dé dinh hugmg biéu hién cac dsRNA duch tal m6 mat. uu(l3 T i zg pva GM%;:
GMR Ga>UAS-IR.AUCH (hinh 24) a cc ddng rud) giam bidu hign gen duch, cac dong GMR-Ga =§( Wik bisu o
GaM>UAS-IR GFP (hinh 2G) duge sir dyng lam ddi ching tiong cac thi nghiém khép sat hiéu qui lea e e Hv:
anh hudmg cla viée gidm bigu hign duch trong md mét ruci. Cac phan tich kieu hinh mé_t,ruo! tréng én ue, i kinh
hidn vi din tir cho thay rudi chuyén gen mang phic hop GMR-Gald>UAS-IR dUCH césléqeu hinh nh:xg t i:htl:o ng khi
0 54nh véi cac dong rude ddi chimg (hinh 3). Thii vi hon nika, khi ching 131 gia tng lugng mRI 3 uc hr}g cic
dbng nidi GMR-Gal4>IR.dUCH thong qua viéc déng bidu hign phdc hop UAS-JUCH trong c4c dong ru J."az{ oh ungﬁm
han théy kidu hinh Mt nham trong cAc dang rudi gidm bidu mién duch duoc phuc hai. Disu d6 cd ng.mi a KUIA csa_r; S ng
Tugmg mRNA duch by phan gid dedi tac dong clia RNAI bang cac mRNA a‘ur:‘h dugo bigu hign lu_ Phuc qpé S ICH,
c4c tc ddng do gidm bidu hign duch hoan loan bi gidi trip. Hay ndi cach khac, diz lidu thye nghiém cho thay, kisu hinh
mét nham & rudi gidm bidu hién duch tai mé mAt1a do sy gidm bieu hién duch gay ra.
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Hinh 2. Chidn lvge giam bidu hign gen duch dinh hréng mé mét trong rudi chuydn gen

B&n canh k&t qua phan tch kidu hinh mét rud), ching 16i ¢ling thyye hign nhugm mién dich dia phan sinh mét rudi véi
khang thé khang dUCH &4 kidm tra sy bidu hign protein dUCH. Két qua ciing cho thdy, protein dUCH trong dia tién phan
sinh m3t rudi chuyén gen mang UAS — IR. dUCH gidm nhidu so voi rudi ddi chirng. Sy bidu hién protein dUCH duge
Kkhai phyc trong rubi mang UAS- IR dUCH>UAS.dUCH (Hinh 4).

GMRSUAS-IRRUCH GMIEDAGTR IVCH
MRl ey

ARG H A0CHIR

L g e e

Hinh 3. Glam bidu hign dUCH gy kidu hinh mét aham trong rubi chuyén gen

GMR-Gald GMR>UAS-IR dUCH GMR>UAS-IR.AUCH GMR>UAS-IR.dUCH>
#24-8 1263 UAS-dUCH

Hinh 4, Kiém tra sw bidu hign cia protein dUCH trang mé tién phan sinh mat rudt
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Giam bidu hign dUCH giy apoptosis tai giai doan biét héa cilia cic té bao mét

Cac két qua nhudm mién dich huynh quang vén khang thé khang dUCH ciing cho thiy sy gidm biéu hién duch didn ra tai
viing cac té bao bidt hoa clia dra tisn phan sinh mat (Hiph 4). Chiing t6i 1P tyc tim hidu dnh hdng coa sy gidm bidy
hién duch dén qua trinh phit irién cia cac 1€ bao mét tai ving nay. Cac nghién ciru triére day cho théy kifu hinh mat
nham & rudi gidm 6 th do nhidu nguyén nhan tuy nhién da 6 nhidu nghién cir cha thiy ring apoptosis la mgt trong
nhimg nguyén nhan chinh (Thao DT. &t al., 2012). Do vay, chiing t3i tién hanh nhudm &ia tién phan sinh mét voi khiang
thé khang caspase-3 dang hoat hoa d& kidm tra su apoptosis x3y ra tai dia ti&n phan sinh mat. Két qua cho thdy, ti dia
tibn phin sinh mat cia rudi gidm bidu hign duch tin bidu caspase-3 ddy déic ngay sau ving phan sinti (MF-
mofphogenetic furrow) (Hinh Sc) trong khi 86 tin higu nay rai rac tir MF dén posterior & ddng 2 dong ddi ching (hinh 5-
a,b). Két qua do cumg db tin hiéu caspase-3 iai 5 dia tin phan sinh mét dwec chon ng3u nhién tr cic dong duge bidu
didn bing bibu b hinh 5d cho thay tin higu caspase-3 céa dong gidm bidu hign duch cac gép 2 1an so vai dong a&i
chirng vé gi& trj p< 0.05.

Nhu véy, khi giam biéu hign dUCH tai cdc té bao thudc ving bigt hoa cia dia idn phén sinh mét lam tang qué trinh
apoptosis xay ra tai c4c t& bac clia ving nay tir 86 anh hudng dén qua trinh bigt haa clia cac 1 bo mét va 6 ihd day
12 mét treng nihteng nguyén nhéan gay ra kiéu kinh mat nhém & rudi trdmg thanh. O cac dong di chirng van cb tin higu
caspase-3 la do apopiosis vAn xdy ra mi cach tyr nhicn trong qué trinh tang sinh va biét hoa cla cac té bae ddng thei
si bréu hién Gald ciing c6 thé g8y apaptosis trén cac té bao nay (Kramer JM. et al., 2003; Thao DT. et al., 2012).

KET LUAN

Ching t5i d3 thiét ké thanh cong cac déng rudi chuyén gen giam bidu mén duch dinh huéng tai md mét rudi. Két qua
khao sat cho thay cd thé gidm biéu hién 36% mRNA duch trong dong 24-8 va 73% mRNA duch trong ddng 26-9. Sy
giam bidu hidn dush cam irng apoplosis trong md tién phan sinh mat rudl va do @6 gay kiéu hinh mét nham & rudi
Enrdmg thinh, Cac két qua nghién clru ndy da budc dAu 1am rd vai Iré cia protein dUCH trong co thé séng va tao tién
4 cho céc nghién ciru siu han nham [am sang t& chirc ning cla protein ndy

¢ N
ourunhwih

Cuéng 8 u-Caspase 3/pixel
{tutmg quan)
5 =

Hinh 5. Gidm biéu hign dUCH gdy apoptasis tai c4c t bao dia tién phan sinh mat (a-c) Bis tén phin sinh mét ca ruéi gidm bidu
hibn va d8i ching nhugm voi a-caspase-3 & & phong dai 400X (d) Eréu dé cuomg d9 tin gy a-caspase-Ypixel thy duge vi1 *, p=
0004 (p< 0.05); **, p= 0.004 {p< 0.05}
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multiple pathways during eye development in

KNOCKDOWN OF duch (DROSOPHILA UBIQUITIN CARBOXYL- -TERMINAL
HYDROLASE) AND STUDY ROLES OF dUCH IN TRANSGENIC FLY MODEL

Dang Thi Phuong Thao" 2, Tran Linh Thuoc’*

D of and Envi it University of Science

L y of University of Science, VNU-HCM

SUMMARY

UCH-| Ll (\lblq\ul.m carboxyi terminal hydrolase L1) is 8 member of DUBs (dewbiquitinating cnzymes) which rcgulzlcs free
biquiti system Recently, many studies have demonstrated that uck-{7 gepe is involved in

various types of human cancer and neurodegenerative disease, but its roles in Living orgsnisms ave still unclear. Although the
genetically modified mouse mode] has been widely used to study human diseases, this model has high cost and time consuming
Recently Drosophila melanogaster has been widely used as zn effective modef for human dlseaszs wath low cost and tume saving.
‘We, therefore investigate (he functions of uch-17 through studying its I duch in D; . The dsRNA of
duch gene were designed and constructed in to pUAST vector and introduced into Dmxaphxla fertilized embryo. Two lines of
transgenic Drasaphila, which carried dsRNA duch produciog cassette gene, were screened out of 54 lines of transgenic fly. The two
lines of chosen transgenic fly were checked and proved by reduction of duck mRNA level in ¢ye imaginal discs. We then cstablished
mnsgemc flies carrying duch RNAi under the control of eye-specific enhancer GMR and Gal4/UAS systent, which are applicable for

of duck. K of duck causes rough eye triggers cell death in eye
;maglnal discs. The results stroagly indicate that duck involved in apoptotic and additionally, Lhesc esults also support for further
studies to discover targets of duch in apoptosis pathways to develop novel targeted therapies and early diagnosis for cancer and
neurodegenerative diseases

Keywords: uch-11, Drosophila model, Gald-UAS, cancer, neurodegenerative disease.
* Author for comesspondence: Tel' +84 -8 38307079; Email: thacdp@hcmus.edu v
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