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TOM TAT

Lipin hoat dong chu yéu trén cic md md, cac co diéu khién xuong, va trong hoat dong cua gan; thyuc hién dong
thoi hai chire nang (1) dudi dang enzym Phosphatidate phosphatase trong ludi noi chat va (2) chirc ning phién
ma cac gen oxi hoa axit béo trong nhan té bao. Tuy nhién, nhiéu bang ching van de ngo vai tro cua lipin cac qua
trinh phat trién ctia sinh vat. Trong nghién ctru nay, st dung moé hinh rudi gidm (Drosophila melanogaster),
chung t6i tién hanh xéac dinh vai tro cua Lipin trén sy hinh thanh canh cua chung. Cu thé, rudi bi knockdown
(giam biéu hién gen) lipin cho kiéu hinh canh bat thuong. Hon thé nita, ching t6i xac dinh kiéu hinh nay dugc
gdy ra boi sy dit gdy cua cac DNA trong té bao dia canh va su xudt hién cia sé lugng 16n cac té bao chét. Diéu
nay dan t6i su tich tu vuot mire cac té bao trong ky tang sinh, trong khi cac té bao nay lai bi ngan chan tién vao
ky phéan bao. Tom lai, ket quéa ctia nghién ctru ndy cho thiy L1p1n tham gia vao sy tong hop DNA va dong gop
vao sy diéu hoa chu ky té bao trong sy hinh thanh canh ¢ rudi giam. Nghién ctru nay mé ra mét chirc nang mdi
ctia mot gen diéu phdi sy tich tu ning lwong nhu Lipin trén sy phat trién, & ca trén ngudi va dong vat.

Tir khéa: Hinh thanh canh, Lipin, rudi gidm.

MO PAU

Lipin ¢6 hai chirc nang chinh. Trong Iwdi ndi chét, Lipin gitr vai trd cla mét enzyme dang phosphatidate
phosphatases (PAP). Lipin xuc tac cho phan ng dephosphorylation chuy&n héa phosphatidic acid (PA) thanh
diacylglycerol (DAG). DAG sau d6 lai dwoc chuyén héa thanh triacylglycerol (TAG), la dang lipid chinh dwoc cac
bao quan mé& tich tu dw trir trong te bao (Coleman & Lee 2004). biéu nay cho thay, Lipin c6 vai tro rat quan trong
trong sw trao doi nang luvong - ngudn séng cua t& bao ciing nhw co th&. Chlrc ndng tht hai cda Lipin duorc thue
hién trong nhan t& bao. Tai day Lipin hoat ddng dwéi dang yéu tb kich hoat phién ma. Lipin cing mot sé yéu té
khac hinh thanh nén hai phirc hop: Proliferator-activated receptor y coactivator-1a (PGC-1a) va Peroxisome
prollferator activated receptor a (PPARa). Hai phirc hgp nay dong vai tro thiét yéu trong sw didu hoa cac gen diéu
khién hoat dong ty thé va qua trinh oxi hda cac axit béo (san pham phu ctia qua trinh gidi phéng nang lwong) (Lin
et al., 2005; Santos-Rosa et al., 2005). Cac chirc nang nay cla Lipin da dwgc chirng minh la béo toan tir sinh vat
don bao cho t&i déng vat co vu. O con ngudi, chung ta da phat hién dwgc 3 protein lipin 1&n lwot dat tén 1a lipin
1, 2 va 3, phan biét & cac bao quan ma ching hoat déng (Péterfy et al., 2001). Lipin 1 cé pham vi hoat dong rong
nhét: trong cac bao quan m&, hé tudn hoan, hé co xwong va ciing la protein Lipin dwoc nghién ctru ki lwéng
nhét. Trong khi d6, Lipin 2 dwoc tim thay nhiéu trong gan, Lipin 3 thi xuét hién nhiéu & hé tiéu hoa. Chirc ndng
clia Lipin dwoc cac nha khoa hoc nhén dinh khéng chi dirng lai & do, nhiéu nghién ctu da chi ra méi lién hé gitra
Lipin va mang lwéi insulin, hoat dong cla Iwdi noi chét, hé mién dich... Trong nghién ctvu nay, ching toi xét dén
méi lién quan cla Lipin t&i chu ky té bao va sy phat trién cla co thé.

NGUYEN VAT LIEU VA PHUONG PHAP
Cac dong rudi, phwong phap lai va knockdown

Rubi dwoc nudi & nhiét dd 25°C & trong thirc an c6 chra 0.65% agar, 10% glucose, 4% nam men, va 5% bot
ngd. Rudi mang ‘gene UAS-dLipin-IR26s5-272 va UAS-dLipin-IR277-3s0 dwgrc mua twv Vienna Drosophila Resource
Center (Vienna, Ao) va Bloomington Drosophila Stock Center (Bloomington, My), Cac dong rudi khac dwoc mua
tir Bloomington Drosophila Stock Center. Lai rudi béng cach bat 10 rudi cai va 20 rudi duwc theo phép lai dwoc xac
dinh trwdc, dwa vao trong cung 1 6ng thirc an, thu F1 sau 12-14 ngay. Giam bidu hién gen Lipin trén rudi dugc
thwe hién bang phuwong phép lai st dung nguyen ly GAL4/UAS. Rudi cai mang driver GMR va protem GAL4, rudi
dwc mang trinh tw 1&p dbi (inverted repeat) clia gen L|p|n kém protein UAS. Chi rudi F1 mang ca protein GAL4 va
UAS méi bi giam biéu hién Lipin trén viing quy dinh cta driver GAL4 (Binh et al., 2019).

Nhuém mién dich

Tét ca cac dia canh déu duoc lay & &u trung giai doan 3 (3“-instar larvae). Xac dinh s6 luong té bao dang tang
sinh trén dia canh rudi st dung bd kit nhuém Click-iT EdU (5-ethynyl-2’-deoxyuridine) Alexa Fluor 594 Kit
(Invitrogen, M§) (Pinto et al., 2013). Cac khang thé s dung: anti-Drosophila Lipin (1:2000; cung cAp bdi Prof. Dr.
Michael Lehmann- University of Arkansas, Arkansas, My), anti-cleaved caspase-3 (1:500; Sigma-Aldrich, My),
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anti-phosphorylated-Histone 3 (Ser10) (1:200; Cell Signaling Technology, My), va anti-yH2Av antibodies (Santa
Cruz Biotechnology, Dallas, TX, My). Sau khi nhudm v&i khang thé 1, mau dwoc rira va nhudm tiép v&i khang thé
2 phu hop bét mau Alexa488 hodc Alexa 594 (Pham et al., 2020). Mau dwoc gan lén dia lam va chup dudi kinh
hién vi dién t& huynh quang Fluoview Fv10i-0 (Olympus, Nhat Ban).

Théng ké

Tin hiéu dwgc dém bang phan mém Metamorphs (Molecular Devices, My) va xi Iy bang phan mém Prism 8.0
(Graphpad, My). Mo6i thi nghiém dwoc |1ap lai it nhat ba lan. Nghién ctru s&r dung ham thong ké one-way ANOVA.
Gia tri p < 0.05 dwoc coi la cé y nghia.

KET QUA VA THAO LUAN
Vi tri biéu hién cta protein Lipin trén dia canh rudi giam

O giai doan &u trung, canh cla rudi gidm tén tai dwdi dang cac dia phan sinh, sau dé qua qua trinh bién thai
hoan toan mai tré thanh canh hoan chlnh Dau tién, chung t6i kiém tra sy biéu hién cla protein Lipin trén dia
canh & Au trung giai doan 3 cla rudi gidm.

Trgng thdi no

Trang thdi d6i

Hinh 1. Bidu hién cta protein Lipin trén viing “pouch” cua dia canh rudi giam. (a,b,c): Bia cénh tach ttr u tring dang &
trang thai no dugc nhudém véi (a) khang thé khéng Lipin (mau dé), (b) DAPI (mau xanh, thué:c nhuém DNA) va (c) két hop.
(d,e,f): Bia canh tach tir au trung dang & trang thai déi dwoc nhuém voi (d) khang thé khang Lipin (mau do),

(e) DAPI (mau xanh, thubc nhuém DNA) va (f) két hop

Hinh 1 cho th4y Lipin biéu hién rat nhidu trén ving “pouch” clia dia canh va déu ndm ngoai nhan (danh déu bai
mau xanh). Ddng thdi, ching toi tién hanh thi nghiém nay trén ca &u triing & trang thai no va doi dé& xac dinh sy
hoat déng cla Lipin trén dia canh liéu cé phu thudc vao ndng lwong. Két qua cho thdy & ca 2 trang thai, lwong
Lipin 1a khéng thay déi, dan t&i két luan chirc nang ciia Lipin trén canh 1a mét chirc nédng riéng biét, khong lién
quan t&i hai chirc nang chinh da biét.

5d > yw 5d > dLipin-TR o300 5d > dLipin-TRog

Hinh 2. Kiéu hinh canh bat thwong trén rudi Lipin-kd.
Anh chup cénh cta rudi (a,a): déi chiing, (b,b): Lipin-kd dong 1, (c,c’): Lipin-kd dong 2

Do sw bidu hién manh mé cta Lipin trén dia canh, ching téi da tién hanh knockdown gen Lipin (goi tat 13 Lipin-
kd) trén vlng tdi (pouch) va vién (margin) clia dia canh bang driver sd-GAL4. Chung t6i thu dwoc kidu hinh canh
“khuyét™ & doi F1, khang dinh ré rang sw thiéu hut ctia protein Lipin da gay anh hwéng tdi sy phat trién binh
thwong cta canh. Hon niva, ving bi khuyét d6 lai pht hop véi vi tri ma viing pouch va margin ciia dia canh sé
tré thanh.
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Lipin-kd lam tiang sé lwong cac té bao di vao pha S, nhwng lai ngan can té bao di vao pha M

Canh cla rudi la mot bao quan dwoc hinh thanh tirng bwéc qua qua trinh bién thai hoan toan, cac té bao & méi
viing trén canh dwoc tang sinh, phan chia va di chuyén theo lwc va hwéng xac dinh dé tao thanh d6i canh hoan
chinh. Chinh vi vay, chu ky t& bao c6 vai tro rat I6n trong viéc hinh thanh canh. Tir kiéu hinh canh khuyét, ching
t6i nhan dinh chu ky clia cac té bao & canh da bj anh hwéng Ién. Do d6, ching ti kiém tra sb lwong cac té bao &
trong 2 pha S va M ctia chu ky t& bao Ian lwgt béng thubc nhuém EdU (Hinh 3) va khang thé khang Histone 3 da
phosphoryl héa tai vi tri Serine 10 (pH3S10, Hinh 4).
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Hinh 3. Lipin-kd day manh té bao di vao pha S
Bra canh duwoc nhudém véi thube nhuém EdU gitp phat hién té bao dang trong pha S cia rudi (a): déi chimg,
(b): Lipin-kd dong 1 va (c) Lipin-kd dong 2. (d): Biéu dé6 biéu dién sé luwong té bao trong pha S trong ving margin
(bao quanh béi duong ké dit), ***p < 0.001

Hinh 3 cho thay sé lwong té bao dang & trong pha S (pha tang sinh dé tbng hop vat chét di truyén) & 2 dong rudi
Lipin-kd téang cao hon rat nhidu so v&i dbi chirng, dac biét 1a & trong ving margin. Trong khi d6, hinh 4 lai cho
thdy diéu nguoc lai & pha M (pha phan bao khi cac t& bao sé phan chia), sb lwong té bao pha M & ving bi anh
hwéng béi Lipin-kd gidm manh. Diéu nay d&t t&i mot gia thiét rdng cé thé Lipin-kd da ngan chan sw dich chuyén
cua té bao tlr pha S sang M, hay néi cach khac la chét chin G2 gitra 2 pha nay da dwoc kich hoat ngoai y muén.

PH3S10

Hinh 4. Lipin-kd ng&n can té bao di vao pha M
Dia canh duoc nhuém véi khéng thé PH3S10 gidp phat hién té bao dang trong pha M ctia rudi (a): dbi chung,
(b): Lipin-kd dong 1 va (c) Lipin-kd dong 2. (d): Biéu dé biéu dién sé luong té bao trong pha M trong viing pouch
(bao quanh bé&i duong ké dut). ***

D < 0.001
Lipin-kd gay dirt gdy DNA dan té&i chét té bao
M6t trong nhirng nguyén nhan chinh gay ra sw dirng dich chuyén cla té bao tir G2 vao pha M la sy chét té bao.
Chung t6i st¢ dung khang thé cho Caspase-3, mét enzyme quan trong tham gia vao qua trinh phan giai cac té

bao chét, dé kiém tra gia thiét nay. Qua that, ching t6i nhan thay sv tang manh cua tin hiéu Caspase-3 & 2 dong
rudi Lipin-kd (hinh 5), ddng nghia vé&i viéc sO lwong té bao chét tang cao.
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Caspase - 3

Hinh 5. Lipin-kd lam tang cwéng sw chét caa té bao
Vng pouch cua dia canh dwgc nhuém khang thé dic hiéu khang Caspase-3 ctia rudi (a): dbi chung,
(b): Lipin-kd dong 1 (c): Lipin-kd dong 2. (d): Biéu dé biéu dién sé luong tin hiéu Caspase-3, ***p < 0.001
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Hinh 6. Lipin-kd lam dut gdy DNA . )
Viing pouch cua dia canh dugc nhuém khang thé déac hiéu khang yH2Av cda rudi (a): doi ching,
(b): Lipin-kd dong 1 (c): Lipin-kd dong 2. (d): Biéu dé biéu dién sé lugng tin hiéu yH2Av, ***p < 0.001

Tu day chang tdi dat ra mét nghi van, Lipin-kd da lam thac day manh céac té bao tang sinh va tdng hop DNA trong
pha S, nhung céac t& bao nay lai khéng di vao dwoc pha M, vay thi liéu rdng chinh cac vat chét di truyén duoc
tbng hop qua mirc nay da ngan can dién tién cGa chu ky té bao. Chang téi sr dung khang thé cho Histone 2 tiéu
phan gamma (YH2Av). Day 1a mét marker thwéng dwoc dung dé phat hién sw dit gdy ciia DNA. Két qua trong
hinh 6 ciing ddng tinh v&i gia thiét d6 cha chung tdi, khi lwgng DNA dit gay xuat hién nhidu & 2 dong rudi
Lipin-kd. Tém lai, viéc tdbng hop DNA du thiva & pha S da lam xuét hién dit gay hang loat, cac t& bao véi DNA
héng nay khéng thé vwot qua chét chan G2 va lap tirc bi ddo thai chét di, trwée khi kip di vao pha M.

KET LUAN

S& dung mé hinh rudi gidm, ching t6i da xac dinh dwoc mét chirc ndng méi cla protein Lipin trong qua trinh phat
trién canh. Thiéu hut Lipin lam chu ky té bao bi anh hwdng nghiém trong. Céac té bao dang phat trién bi ddy manh
vao pha S dé tdng hop DNA khong kiém soat gay nén dit gay tén thwong hang loat. Té bao khéng thé stra chiva
nhirng DNA nay nén tw chét di theo chu trinh va khong thé tién vao pha M, tao nén sy khoéng ddng bo trong chu
ky t& bao. Trén dién rong, cac t& bao ting sinh pha S nhiéu nhung khéng phan chia lam sw dich chuyén cta cac
t& bao trong giai doan sinh trwéng clia canh bi anh hwéng. Két cuc, chudi hoat ddng sai nay dan téi viéc thiéu hut
té bao tai cac vuing ria clia canh va gay nén kiéu hinh canh khuyét.

Day Ia nghién ctvu dau tién chirng minh dwoc méi lién két gitka Lipin va viéc hinh thanh canh & rudi gidm. Két qua
nghién ctru mé& ra hwéng nghién ctru cho cac chirc ndang méi cda Lipin ma khong lién quan téi nang lvong.
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SUMMARY

Lipin plays important roles in lipid metabolism in adipocyte tissue, skeletal muscle, and the liver. Lipin exhibits
dual function (1) as phosphatidate phosphatase in endoplasmic reticulum, and (2) astranscriptional co-activator
in nucleus. Still, multiple evidences suggest its functions during development, which is remains under
investigation. In this study, we analyzed the role of Drosophila Lipin in wing development. Specifically, we
showed that the tissue-selective knockdown of Lipin in the wing pouch led to an atrophied wing. Moreover,
elevated DNA damage was observed in the wing imaginal disc of Lipin-knockdown flies and large numbers of
dead cells were also found. Lipin dysfunction induced accumulation of cells in S phase and significantly reduced
the number of mitotic cells. Thus, our results suggest that Lipin is involved in DNA synthesis and normal cell
cycle regulation in wing development of Drosophila melanogaster. This research prospose a novel function of a
lipid-related gene in the development of both insects and human.
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