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TOM TAT: Bénh loang xuong, dac trung béi sy suy ‘gia'mh mat ch)‘va ae true txw’onql
la bénh xuong phé bién va da duoc nghién clu rat nhieu tre[r mé f:l:'nh (?Ong; vat co va.
Géan day ca medaka (Oryzias latipes) dugc st dung trong nhiéu ng{vlerz L ve xg?ng d?
c6 cac wu diém néi troi ciia déng vat mé hinh va co ché phan tr vé xuong giong voi
nguoi nhu Ranki kich thich biét héa té bao hiy xuong. Dai hoc Quéc gia' Xin-ga-po da
tao ra c& medaka chuyén gen rankl:HSE:CFP biéu hién dong thoi Rankl va ?FP -nho' cam
(mg nhiét. Ranki biéu hién qué murc Iam té bao hiy xuong xuat hién sc?m. gay huy xuong
va tao kiéu hinh loang xuong. Chung toi da tiép nhan dong cé nay ve phong thi nghiém
Khoa Sinh hoc, Pai hoc Khoa hoc Ty nhién, DPHQG Ha N§i lam mé hinh bénh lodng
xuong va sang loc hoat chat chong loang xuong. Viéc dung cad medaka lam mé hinh thi
nghiém cén rat moi & Viét Nam, do vdy chung téi da thiét 1ap phong thi nghiém véi cac
qui trinh nudi ca va da duy tri duoc mét s6 thé hé ca medaka véi nhang chi s6 sinh hoc
tvong duong voi ca dwge nudi bang cac qui trinh chuén da céng bé. Hon nira chung téi
da kiém tra va thdy gen chuyén rankl cba dong ca rankl-HSE:CFP vén én dinh vé di
truyén va chixc ndng sau 4 thé hé, khdng dinh viéc ching t6i c6 thé tiép tuc duy tri va
hoan thién dong ca nay lam mé hinh bénh lodng xuong dé st dung cho céc nghién cou
tiép theo.

Ttr khéa: c& medaka, ca chuyén gen, gen chuyén, lodng xwong, RANKL

1. DAT VAN PE

Bénh loang xwong dac trung boi sw
suy gidam mat dd va cau tric xwong, la
bénh xwong phd bién va da dugc nghién
ctru rat nhiéu trén mé hinh déng vat cé vd
[23]. Gan day ca medaka (Oryzias
latipes) dwoc nhiéu nhém nghién ciu trén
thé gi¢i chirzng minh 18 mét mé hinh rat tét
dé nghién ctru v& xwong va cac bénh va
xwong do co ché phan tir va té bao cua
qua trinh tai tao xuong (bone remodeling)
¢ ca medaka va ngudi la kha tvong
dong. Lodng xwong gay ra do qua trinh
hiy xwong lan &t qua trinh tao Xuong,
cing quan sat thay & ca [8,10,11]. Thém

vao d6, ca medaka cé nhitng dic diém
vuot trdi so véi dong vat céd va: kich
thude nho, chi phi nudi dudng thap, thoi
gian trudng thanh sinh duc ngan, thu tinh
ngoai, phdi nhé trong subt giup d& quan
sat té bao xwong in vivo va sang 'oc
thudc véi s6 wong Ion. Bic biét viec bizn
65} hé gen dé tao ca chuyén gen hay dot
bién lam mé hinh bénh cp thé thue hién
rat d& dang [4,6).
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hién Rankl ngoai sinh kich thich sy hinh
thanh va hoat dong cda té bao hiy xwong
lam cho md xwong cla ca chuyén gen bi
pha hiy & giai doan phat trién rat som
[10]. Dong ca ranki:HSE:CFP vi vay c6
tiém nang rat Ion dé st dung nhw mét md
hinh bénh loang xwong, dac biét cho viéc
sang loc cac hop chat ¢ hoat tinh chéng
loang xwong.

Doéng ca rankl:HSE:CFP dwqc tao ra,
cham séc va nudi bang cac qui trinh da
duoc chuan héa cua thé gioi [10] va duy
tri bang cach noi phéi gitra nhirng ca cung
thé hé tai Pai hoc Québc gia Xin-ga-po.
Chung t6i da tiép nhan dong ca nay vé
phong thi nghiém Khoa Sinh hoc, Pai hoc
Khoa hoc Ty nhién, DHQG Ha Noi dé
ding cho cac nghién cliru tiép theo vé
loang xuong va sang loc chat chéng
loang xwong. Viéc dung ca medaka lam
mé hinh thi nghiém con rat méi & Viét
Nam, do vay chung téi da thiét lap phong
thi nghiém, cac qui trinh dé nudi va duy tri
ca medaka.Trong qua trinh nudi va duy tri
ca, sy on dinh vé di truyén va chlrc nang
cua gen chuyén la mot van dé ludn phai
dwoc chd y. Thuc té da cho thay , gen
chuyén co thé bi mat khoi hé gen hay bi
bat hoat sau mét sb thé hé [1] Vi vay viéc
kidm tra va khang dinh tinh on dinh cua
gen chuyén ranki trén dong ca
rankIHSE CFP chang téi nudi dudng la
viéc rat cin thiét. Do d6 nghién clru cta
chung téi tién hanh v&i muc tiéu thiét lap
duoc cac qul trinh nudi ca va kiém dinh
duoc tinh 6n dinh cla gen chuyén
rankl-HSE:CFP cua dong ca medaka 104
Pai hoc qudc gia Singapore vé phong thi
nghiém tai Khoa sinh Pai hoc khoa hoc tw
nhién Dai hoc qudc gla Ha Noi.

2. Ol TUONG VA PHUONG PHAP
NGHIEN CUPU
2.1. Béi twong nghién ctru

Nghién ciru cla chung toi thuc hién
trén dong ca medaka chuyén gen
rankl:HSE:CFP va dong ca ching dai
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nhan tir Pai hoc Quéc gia Xin-ga-po t
thang 3 nam 2013.
2.1.1. Thiét 1ap phong thi nghiém, qui
trinh nuéi va cham séc ca medaka
Chung t6i dwa vao cac qui trinh chuan
da pho bién & cac phong thi nghiém trén
thé gidi [4] dé& tim ra qui trinh nudi phu
hop véi diéu kién nghién clru tai phong thi
nghiém cta Bé mon Sinh Iy hoc va Sinh
hoc ngudi, Khoa Sinh hgc. Ching toi da
xay dung hé théng thiét bj, dung cu cho
phong nudi, ddm bao duoc diéu kién vé
nhiét do (28°C) va anh sang (chu ky anh
sang 1a 14 gio sang: 10 gi¢r tdi). Ching t6i
cing thiét lap hé théng dung cu va
phuong phap nudi, xt ly nwéc, tao ngudn
thérc an va phuong phap nudi cho tirng
loai: phdi ca, ca 4u trung, ca con va ca
trwdng thanh. Ca dwgc nudi trong cac
khay nhwa Song Long thé tich 11l; 61 va
2,51 voi mat doé phu hgp véi tirng loai ca.
Cac khay ca duoc dat trén gia thép co lap
dén LED chiéu sang theo chu ky. Nuwéc
nubi phoi ca la méi trwdng E3 hay nuoc
loc RO ¢6 pha thém mubi [4]. Nude dung
nudi ca con va trwdng thanh la nwdc may
phoi cho bay clo, sau 4 ngay thay 1/3
lwong nuwéc cb trong khay. Cac khay ca
trwéng thanh dugc tha thém tao va éc
nhé dé tao hé sinh canh, lam sach nwéc.
M&i khay ca cing dwoc gan thiét bj loc
nwéc va suc khi nhé. Dé kiém tra phwong
phap xr ly nwéc c6 phu hop, cac chi sé
nwéc nhw pH, dd dan, do cirng dwoc do
bdng may Water quality checker WQC-
22A clia Nhat Ban; nong do NH,, nitrat,
nitrit dwoc do bang cac bd kit Sera (Drc).
Ca dwoc cho an 3 lan/ngay bang thirc an
kho Aquafin red Flake (cua hang Natunal
fish food), ngoai ra ca con duwoc cho an
giun say nghién nhé. Céc loai thirc an nay
déu c6 thé mua & cac clra hang ca canh.
Hiéu qua cua cac qui trinh va phwong
phap nudi cé chung téi xay dwng duoc
duoc danh gia bang sb thé hé, sé lugng
ca duoc nudi va duy tri, s6 triing mdi ca
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cai de, ty lé trieng dwore thy tinh va ty 1é ca
song sau hai thang tudi.
2.2.2. Phwrong phéap séc nhiét

Chung tdi thuwc hién soc nhiét phoi ca
ranklHSE:CFP theo phwong phap da
duoc mé ta [10] . Phéi/au trung ca 9 ngay
tudi dung trong dia petri co ndp day dwoc
dat vao bé on nhiét & 39°C trong 2 gie.
2.2.3. Tach chiét ADN tir phéi ca don
leé

ADN cua tirng phoi ca duoc tach chiét
thd theo phwong phap cua Nathan D.M.
va cong s [5].

2.2.4. Phan irng chuéi tring hop
(PCR)

Sw 6n dinh v& di truydn cla gen
chuyén rank/ trong hé gen cla ca
rankl:HSE:CFP duoc kiém tra bang PCR
Vvoi  cap  moéi MF-RANKL.Seq.F:
ACAGGTCCTACCTGCGAAAC, va MF-
RANKL.Seq.R:
GGTCTTTTCTGCCTCCTGGT. Phan &ng
PCR nay sé cho san pham 734bp khi
ADN khudn Ia ADN hé gen cla ca chuyén
gen va khéng cho san pham PCR nao khi
khudén la ADN hé gen cua ca medaka
chung dai [10]. Chu ki nhiét cta phan &ng
PCR la: 95°C: 2’ ;30x(92°C:10"-55°C:10"-
T2C307) 72005,

2.2.5. bién di ADN

San pham PCR duwoc dién di trén gel
agarose 1%, st dung dém TAE 1x, thudc
nhudém gel SYBR®safe ADN gel Stain.

2.2.6. Nhuém xwong ca ‘

Xwong ca duoc nhuém béng thudc
nhuém Alizarin red (Sigma A5533) nhu
da duoc cong bd [10].

2.2.7. Ky thuat chup anh va xw Iy hinh
anh

Phéifau trung ca da nhuém duoc xur ly
nhw qui trinh da cong bo [10], chup &nh
bing may Optika voi kinh hién vi
Axioplanz Zeiss VMI0070. Hinh anh duoc
phan tich nhé phan mém ImageJ 1.46
(Rasband, W.S., ImageJ, U. S. National
Institutes of Health, Bethesda, Maryland,
USA, http://imagej.nih.gov/ij/, 1997-2014).
3. KET QUA VA BAN LUAN
3.1. Két qua nudi va duy tri dong ca
medaka rank/:HSE:CFP

Chung toi da thiét lap dugc phong thi
nghiém nudi ca medaka véi hé thdng
dung cu, diéu kién anh sang, nhiét 6 va
cac qui trinh cho ca an, x& ly nwédc phu
hop (sb liéu khéng dang). Sau khi nhan 4
phéi ca rankl:HSE:CFP tir Pai hoc Xin-ga-
po, dén nay ching toi da duy tri dong ca
nay dwoc 12 thé hé. Vi cac thi nghiém
cla ching téi dwgc thyc hién chi yéu
trén phdi ca nén kha nang sinh san va sé
lwong triing mbi lan ca dé 1a rat quan
trong. Chung téi thdng ké mot sb chi sbé
sinh hoc & thdi ki sinh sén cla ca trong
mét bé v&i 7 ca cai va 4 ca duc trong
vong 60 ngay va thu dwoc két qua nhw
sau:

Bang 1. Mét sb chi sé sinh hoc cta dong ca ranki:HSE:CFP

Chi so sinh hoc

Tong so6 trirng thu duorc (tring) 928
Sé trirng duoc thu tinh (tring) 766
Sé trirng trung binh méi 1an ca cai dé (trirng/ca cai) 16
Ty i€ trieng duoc thy tinh (%) 83
Ty |é trieng n& (%) 91
91

Ty 1 song cuia au trung (%)
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Cac chi s6 vé sb tring trung binh méi

lan €3 dé.' ti 1& trGng thy tinh, ty 1& trong
no. ty I& song cla &u tring t6i 60 ngay tudi
cua ca chung t6i nudi duoc la twong
duong voi cac chi s6 cua ca nudi boi cac
qui trinh chuan [4,6).
3.2. Sw on dinh vé& bidu hién cua
protein phat huynh quang CFP la chi
thi cho bieu hién cua rank/ trong hé
gen ca rankl:HSE:CFpP

Vi gen chuyen cla dong vat chuyén
gen c6 the bi mat hay bat hoat sau mét sé
thé hé (1], sau khi duy tri duoc bén thé hé
ching toi kiem tra sy n dinh v& di truyén
va chic nang cla gen chuyén rank! trong
hé gen cua dong ca nay.

Ca chuyen gen rank/:HSE:CFP mang
cau truc gen chuyén gém promotor sbc

nhiét hoat dong hai chiéu diéu khién biéu
hién dong théi cua rankl va CFP (protein
phat huynh quang mau xanh lam) nén
CFP duoc ding lam chi thi cho sy bieu
hién cia gen chuyén rank/ [10]. Chung toi
sdc nhiét 8 phéi ca rank/HSE:CFP vao
lic 2 ngay tudi, quan sat va chup anh
bing kinh hién vi 8dng tru 1G¢c 3 ngay tudi
thady cé 6 phoi phat huynh quang CFP
(phéi danh sb 2, 4,5.6,7,8, Hinh 1A.C) va
2 phdi khong phat quang (phoi danh so
1,3, Hinh 1A.B). Diu nay cho thay gen
chuyén ma hoa cho CFP van ton tai va
hoat déng trong hé gen cua 6 phdi ca
phat quang CFP va 6 phdi nay cd kha
nang van mang gen chuyén rank/.

Hinh 1. Biéu hién CFP & phdi ca chuyén ge‘n rankiHSE:CFP.

Phoi ¢ duoc soc nhiét 39°¢C trong
kinh hién vi dong tru cua 8 phoi ca (.
quang (A) cho thay trong 8 phdi ca na
& ca A va B) va 2 phoi khong phat qnfa
phong to cua phoi s6 7 (C) bieu

2 gic luc 2 ngay tui va chup anh lic 3 nga y twéi. Anh chup tir
dénh dau tir 1-8) dudi anh sang trang (B) va anh sang huynh
y chi co 6 phoi phat quang CFP (phoi 56 2,4,5,6,7.8 thdy dupc
ng (phoi s6 1,3 chi thdy dugpc & B. khéng thay & A); Anh
hién CFP va phéi s6 1 (D) khong biéu hi¢n CFP.
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3.3. Gen chuyén rank/ di truyén on dinh
trong hé gen rank/:HSE:CFP

Pé khang dinh gen chuyén rankl co6
trong hé gen cla nh{ng ca phat huynh
quang CFP chlng tdi thyc hién phan ¢ng
PCR voi moi thiét ké dé& nhan doan 734bp
cua gen chuyén rank/ {0 ADN cla 3 phdi
ca phat quang CFP, 1 phéi ca chi em
khong phat huynh quang CFP, 1 phoi ca
chung dai tam déi chirng am va ADNc
cua ca medaka ching dai hai tuan tudi
(bc ranki Ga biéu hién) lam dbi ching
duong. Dé loai trir trudng hop nhiém
ADN tlr cac thanh phan phan &ng, chung

t6i thyc hién thém mot phan ng PCR
khoéng c6 ADN khuon ma thay vao dé la
nuoc.

Cap mdi duoc thiét ké dé nhan duoc
mot doan ADN cd kich thuoc 734 bp W
ADNC c.&a medaka ma khong nhan dugc
san pham nao tir ADN hé gen do ADN he
gen chtra intron dai (10). Nhu vay ngoai
ADNc cua ca medaka & nhing giai doan
phat trién thich hop, chi cd ADN hé gen
cua ca mang gen chuyén rankl:HSE:CFP
cho san pham PCR 734bp v&i cap moi
nay.

Hinh 2. Két qua dién di san pham PCR voi méi dac hiéu cho gen chuyén rank]

Céc giéng dién di duoc danh s6 tir 1-8. Giéng 1, thang chuin ADN 1kb voi
thuoe 500bp va 750bp duvc chu thich, Gié'ng 2, khong c6 ADN khuén. Giéng 3 A
phéi ca chung dai. Giéng 4, ADN khudn tir phéi ¢a khong phat quang CFP. Gr’éné

bang kich
DN khuon i

i il o 5-7. ADN khucn
tir 3 phéi ¢a phat quang CFP. Giéng 8, ADN khuén 1a ADNc cda ca ching dai 2 tu3 n‘ tugi &
C3cmdi tén chi cac bang ADN duoc nhan lén o giéng 5-8 c6 kich thude ~7 \ -

pham mong doi. Dau mui tén trang chi bang ADN ¢6 thé 14 san pham PCR kh

Nhy du doan, két qua dién di san
phdm PCR (Hinh 2) cho thay khdng c¢o
bang nao & cac giéng sd 2,3,4 cla cac
mau dbéi ching am, ADN ca ching dai,
ADN khuén ca khong phat quang CFP
(Hinh 2). Cac giéng 5-7 dung ADN khuén
tir phdi ca biéu hien CFP cd bang PCR
twong Ung voi bang PCR tr ADNc &
giéng 8 (bang mé c6 thé do ca 2 tuan (o
biéu hién rankl con yéu). Nhu vdy, cac

14

34bp ctra san
éng dac hidu.

phoi ca biéu hién CFP I3 nhirng phdi ca
chuyen gen rankl. Cac bang PCR & gidng
S-7 ¢6 40 sang khac nhau oo thd da
phuong phap tach AND don gian (5],
lreng ADN tach duoe khdng ddng dau
nén krgng ADN ding 1am khudn cl{o cac
phan trng PCR khac nhaw. Bang khéng
dac higu & giéng 6 b thd 14 do ADN
khudn khéng tinh sach (5], Qua nhing két
qQua nady ching 14i ¢ thé khing dinh dugc
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gen chuyén rankl v3n én dinh vé mat di
truyén trong hé gen cua dong ca
rankI:HSE:CFP
3.4. Sy 6n dinh vé chire nang cua gen
chuyén rankl & dong ca rankl: HSE CFP
Sau khi khang dinh duegc sy 6n dinh di
truyén cla gen chuyén ranki trong dong
ca nay, ching téi kiém tra sy én dinh vé
chic nang cla gen. O dong ca
rankl:HSE:CFP, khi gen chuyén rank! hoat
ddng thi protein Rankl dwgc tao ra co thé
gay ra kiéu hinh loang xwong cla Au trung
ca & giai doan phat trién sém cia xwong

[10]. Sau muwoi chin &u trung c4
rank:HSE:CFP dwoc nudi dén 9 ngay
tudi va chia thanh 2 nhém: nhém dbi
chirng gébm 17 con dwgc nudi va cham
s6c binh thwong khéng sbc nhiét va
nhém thi nghiém c6 52 con duwgc sbc

nhiét & nhiét 6 39°C trong 2 gio. Tt ca
Au trung ca cua 2 nhém duoc tiép tuc
nudi binh thwdng dén 16 ngay tudi sau doé
dugc cd dinh va nhudm xwong bang
thuée nhuém Alizarin red (Hinh 3).

Hinh 3. Kiéu hinh loang xwong & ca rankl:HSE:CFP bi sdc nhiét
A.Hinh dnh dai dién xwong nhuém cla au trung cd nhém déi ching (BC) va nhém bj séc
nhiét. (SN) B. Hinh dnh phéng to cta phén cft séng duoc dong khung cta ca dbi ching (ac) va
ca bj séc nhiét (SN2) ¢ A. Ca dbi ching (DC) c6 bé xwong dwpc nhudém voi nhiing céu tric
_xuong nguyén ven, cac dot séng (DS) & phén déu co du cung than kinh (CTK), nha xuwong cua
cung mach méu (CMM) va than dot séng (BC, A va B). C4 bi séc nhiét (SN1, SN2, SN3, SN4) ¢co
nhing céu trac xwong bi pha huy & cac mire d§ khac nhau, théng thurong la céc céu tric xuong
cung thén kinh bi mat (mii tén nhé & SN1,SN2,SN3, SN4) hay nghiém trong hon khi than dét séng
ciing bj pha hiy (mdi tén 16n hon & A va mii tén bén tréi cia SN & B).

Hinh anh chup xwong au tring ca cho
thay 88% (15/17) 4u trung ca ddi chirng 16
ngay tudi c6 bd xwong bao gdm cac cau
tric xwong nguyén ven duoc khoang hoa
bat mau thudc nhudm tim dd & phan du,
cot séng va dudi cla au trang. Xwong cot
séng cla ca doéi chirng (DC -Hinh 3A,B)
khong bi sbc nhiét bao gdm cac dbt séng

13

c6 dU phan than d6t séng (DS), phan
cung than kinh (CTK) va nhi cua cung
mach mau (CMM). Khac véi nhém doi
chirng, 71% (37/52) 4u trang ca bj sbc
nhiét cho thay nhitng cau tric xwong &
¢t séng bj pha hiy v&i nhitng mirc do
khac nhau & tirng ca thé (SN1, SN2,
SN3, SN4, Hinh 3A), phd bién nhat 1 mat
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cau tric xwong cung than kinh coa xuong
dot sdng (mdi tén nho hinh 3A). & mot sb
au trung ca bj séc nhidt co xwong bi pha
hay manh (8 trong s6 37 4u trung), cau
tric xwong & than mot sé dét séng cang
bi pha hiy (mdi tén bén trai cia SN Hinh
3B). Két qua ching tai thu duoc tuong tu
nhu két qua do T6 Thanh Thay va cong su
da thue hién trén cac ca thé cia dong ca
nay ¢ nhirng thé hé diu tién [10). Kiéu
hinh lo&ng xwong clia dong c& nay khi b
soc nhiét 1a do Rankl ngoai sinh bidu
hién & c& chuyén gen da kich thich sy
hinh thanh va hoat déng cua té bao hiy
xwong ngoai sinh. Cac té bao nay gay pha
hiy xwong manh & giai doan phat trién
s&m, luc mé xwong méi dang bat dau hinh
thanh [10]. Két qua nay khang dinh gen
chuyén rank! & dong ca rankl'HSE:CFP dla
chung téi hoat dong tét va dn dinh vé chirc
nang qua bon thé hé.

4. KET LUAN

Véi nhirng k& qua nghién ctru trén
ching t6i ¢6 thé rit ra nhivng két luan sau:

Chang t6i da nudi va duy tri thanh
cong dong ca medaka chuyén gen
rankl:HSE:CFP.

Gen chuyén rank/ cua dong ca
rankl'HSE:CFP &n dinh vé di truyén va
chirc nang; biéu hién qua muc rankl tao
kidu hinh lodng xwong, dam bao viéc tiép
tuc dung dong ca nay lam md hinh bénh
loing xwong cho cac nghién clu tiép
theo.
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SUMMARY

STABILITY OF THE TRANSGENE RANKL IN THE RANKL :HSE:CEP TRANSGENIC
MEDAKA FISH USED AS A MODEL FOR OSTEOPOROSIS

Lai Thi Nguyet', Pham Thi Thanh', Pham Van Cuong’,
Tran Buc Long', To Thanh Thuy"
'Faculty of Biology, VNU University of Science

Osteoporosis is a common bone disease charactereized by deteriorated bone mass
and structure. Research on osteoporosis has mainly used mammalian animals as
experimental models. Medaka fish (Oryzias latipes) has recently been used for studies
on bone and bone diseases because of its excellent experimental characteristics and its
remarkable similarity to human in molecular and cellular mechanisms of bone
metabolism such as Rankl, a main stimulator for differentiation of bone resorbing
osteoclasts. The transgenic medaka rankl:-HSE:CFP fish expressing both Ranki and CFP
after being heat-shocked was generated in the National University of Singapore. In this
fish, induced over-expression of Ranki promotes osteoclastogenesis, leading to bone
demineralization and osteoporosis-like phenotypes. This fish line was kindly provided to
our laboratory at the Faculty of Biology, VNU University of Science for use as a model for
osteoporosis and screening for anti-osteoporosis substances. However, the use of
medaka as a model organism has been largely unknown_in Vietnam. Therefore we
established fish facility and prbcedures to maintain medaka fish in our laboratory.
Moreover, we have examined and confirmed that the transgene rankl is genetically and
functionally stable in the ranki:HSE:CFP fish after four generations maintained in our
facility. This assures the use of the transgenic rankl:HSE:CFP medaka as a model for
osteoporosis for further studies. | B . i

Keywords: medaka, transgenic medaka, transgene, osteoporosis, RANKL
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