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MG PAU

1. Tinh cip thiét cia luan an

Trong nhitng thap ki gan day, nhiéu thi nghiém da duoc thuc hién véi
cac loai thiét bi md phong vi trong luc ciing véi rat nhiéu loai sinh vat khéac
nhau. Cac hé théng mé phong vi trong luc duoc thiét ké ¢¢ mé phong tinh
trang gan nhu khong trong lec hoic roi ty do trong cac phong thi nghiém ngay
trén mat dat nham nghién ctu anh hudéng cua tinh trang vi trong luc 18n sy
thay d6i vé& cac qua trinh sinh 1y cua co thé cac phi hanh gia khi thuc hién cac
nhiém vu ngoai khoéng gian. Cac nghién ctru nay dugc thuc hién khéng chi
khao sat sy thay d6i vé mat sinh Iy ma con tim hiéu sau hon nhiing thay doi ¢
cap do té bao nham ting budce hiéu ré duoc su chi phdi cua tinh trang vi trong
luc 18n céc loai té bao chuyén biét trong cac mé khac nhau. Nhiéu nghién ciu
ctia CAC tac gia trén thé gisi di chi ra rang, c6 nhiing thay doi, anh huéng nhat
dinh vé mit sinh 1y n6i chung ciing nhu stiic khoe sinh san noéi riéng d6i Voi
cac phi hanh gia dac biét la phi hanh gia nit, sy thay d6i dé nhan biét va duoc
ghi nhan d6 13 mot loat thay ddi vé chat 16ng, can bang dién giai, thay d6i mach
mau, tim, giam mat d6 khoang trong xuong, tang ti 1é mé trong co thé, khang
insuline, thay ddi cam giac bao gom ca thi giac chirc ning tién dinh, thay doi
dung tich phdi, ting muc loc cau than, giam mo hdi, giam thé tich tam that
trai, giam huyét ap, ting tan suat roi loan nhip tim, tang cing thang oxi hoa. ...
Tuy nhién, do c6 su da dang vé céc loai té bao, kém theo nhiing thay doi lién
quan dén gigi tinh, cac anh huong cua Vi trong luc I1én cac té bao sé rat da dang
va phiic tap. Dé hiéu rd hon nhitng tac dong va anh hudéng do, chung ta ciing
can phai hiéu vi trong luc anh hudéng thé nao ddi véi sinh vat & mae do té bao.
Gan day, cac nghién ciru vé su anh huong cia vi trong luc dén su phat trién
cua té bao ciing nhu nhitng thay doi & mic d6 phan ti bén trong té bao dang
la mot trong nhitng cha dé hap dan duoc cac nha nghién ciru dac biét chd y va
tim hiéu. Duya theo két qua tim kiém trén PubMed tai thoi diém 20.3.2023, ¢6
khoang 9.798 két qua lién quan dén thuat ngir “weightlessness”, 12.722 két
qua lién quan dén “microgravity” va 4.219 két qua lién quan dén vi trong luc

va té bao”. Tuy nhién, tai Viét Nam hién nay ngoai nhém nghién ctru cua tac



gia Hoang Nghia Son va cac cong su tai Vién Sinh hoc Nhiét Bdi chua co
nhiéu nghién ctru lién quan dén chu dé nay, cac két qua tim kiém c6 duoc rat
han ché, ngay ca trén thé gigi nghién ctru anh huéng cua diéu kién vi trong luc
md phong trén dbi twong té bao hat nang nodn heo dén thoi diém hién tai ciing
chua c6 nghién cttu ¢éng bd két qua vé van dé ndy. Nham timg budc nghién
ctru sau hon vé vai tro cua vi trong luc ddi voi su ting sinh cac té bao phat
trién trong moi truong vi trong lyc, ciing nhu nhing tac dong, thay d6i cd thé
dién ra 1am anh huéng dén su thay ddi cau tric bén trong té bao trong diéu
kién vi trong lec so véi diéu kién binh thudng trén té bao hat nang nodn heo
(porcine granulosa cell viét tat pGC). S& di pGC dugc sir dung cho nghién ciu
nay Vi cac té bao hat I1a nhiing té bao duoc nghién ctu chuyén sau nhat trong
c4c té bao lién quan dén hé sinh san & nit giéi do chding tham gia vao qua trinh
diéu hoa sy phat trién cua nang triang, sy rung tring cling nhu chitc ning cua
thé va c6 anh huéng dén cac hormone & nit gidi.
2. Muc tiéu nghién cwru caa luan an

T nhitng 1i do duoc dé cap lién quan dén tinh cap thiét cua luan an,
muc tiéu cia nghién ctru tim ra phuong thirc tac dong cua diéu kién vi trong
lyc md phong 1én sy phét trién cua té bao pGC, thdng qua viéc xac dinh cac
thay d6i vé mit hinh thai té bao, su ting sinh va ciu trac khung xuwong té bao
cua té bao pGC trong diéu kién in vitro. Cu thé tim hiéu sy khac biét cua cac
tiéu chi lién quan dén sy ting sinh, apoptosis cua té bao trong diéu kién binh
thuong va vi trong luc mé phong. Khao st anh huong cua vi trong luc mo
phong Ién sy biéu hién cua cac protein diéu hoa chu ky té bao Cyclin A, Cdk4,
Cdk6. Ngoai ra cac khao sat ciing s& tap trung vao viéc khao séat cac biéu hién
ctia CAc protein cau tric nhu a-tubulin va p-actin trong viéc tai cau tric khung
xuong té bao.
3. Poi twong va pham vi nghién ciru

Té bao pGC 1a déi twong duoc st dung cho nghién ctru caa dé tai luan
an vi nhing tinh chat gan twong dong véi té bao hat nang nodn cua nit gidi,

trong pham vi nghién czu cua luan an can khao sat su thay d6i vé hinh thai va



c4u trdc bén trong té bao pGC & cac murc do khéc nhau trong diéu kién vi trong

luc.

4. Noi dung nghién ciru chinh cida luan an
NOi dung luan an sé tap trung vao cac noi dung nghién ciru chinh nhu
sau
> Phan lap va nudi ciy té bao pGC
> Danh gia sy ting sinh té bao
» Danh gia qua trinh apoptosis
> Panh gia sy thay doi hinh thai té bao

> Panh gia sy thay doi cau trdc khung xuong té bao

5. Nhirng dong gop mei caa luan an

Luan an la cong trinh nghién ctru dau tién danh gia vé sy thay doi &
mtc @6 hinh thai va phan tir trén déi twong té bao pGC tai Viét Nam va trén
thé gisi. Qua d6 bo sung vao su hiéu biét hon vé dic tinh cling nhu sy anh
huong cua té bao hat nang nodn dudi tac dong cua diéu kién vi trong luc s&
lam thay d6i mot loat cac yéu t6 lién quan dén mat do té bao, chu ky va qua
trinh chét theo chu trinh cua té bao. Ngoai ra cling anh huong dén cac chi thi
phan tir biéu hién cua cac yéu té phién ma va dich ma va cau trac khung xuong
cua té bao. Tir nhitng két qua nghién ctru thu dugc cho thay vi trong luc mo
phong lam giam sy biéu hién cua cac protein diéu hoa chu ky té bao chinh nhu
Cyclin Al va A2, Cdk4, Cdké6 trong pGC. Nghién ctru cling da ching minh
duogc vi trong luc md phong lam giam su biéu hién cua cac protein cau tric
nhu B-actin va a-tubulin 3 cia pGC, dan dén thay doi qua trinh tong hop hé
thdng vi soi, vi ong va cam ang su tai cau tric bo khung xuong té bao.

Sy suy giam cua céac protein diéu hoa lién quan dén chu ky té bao va
c4c protein cau trac khung xuong té bao 12 nguyén nhan gay ra su tc ché ting

sinh té bao pGC trong diéu kién vi trong luc mé phong.



CHUONG 1. TONG QUAN

1.1. Gi6i thiéu vé vi trong luc va vi trong luc mé phéng

1.1.1. Vi treng leec: Trén trai dat, moi vat déu chiu tac dong cua trong
lyc hay luc hat cua trai dét, day 1a mot hec hap dan ludn ton tai gitra hai vat c6
trong lwong, 12 mot yéu té vat 1y khong doi trén trai dat giup dinh hinh su tién
hoa cua sy séng trén trai dat. Do do, sy sinh san cua tat ca cac dong vat trén
trai dat déu phai thich nghi véi trong luc caa trai dat va bat ky thay ddi nao
dién ra lién quan dén trong lyc ciing anh huéng dén qué trinh sinh san va phat
trién. Trong khi d6 theo dinh nghia ctia co quan hang khong va vil tru Hoa Ky
(NASA) tinh trang vi trong luc Ia tinh trang ngudi hoac vat & trang thai gan
nhu khoéng trong lugng [1].. Trong do6, thuat nger "vi trong lyc"
("microgravity"), "ug", hoac "méi treong micro-g" thuong duoc st dung nhu
mot tir dong nghia ciia "khong trong luc" (“weightlessness"), "zero-g". Tuy
nhién, diéu nay chi ra rang g khdng thuc sy bang 0, ma chi Ia rat nho gan nhu
khong dang ké. Mie do vi trong luc c6 thé dat duoc gia tri khoang tir 10 dén
10°%g [2]. Piéu nay ciing dugc ghi nhan khi cac phi hanh gia séng trong tram

vil tru khong gian dau tién caa Hoa Ky.

Hinh 1.1. Skylab tram vii khdng gian dau tién cua Hoa Ky [1].
1.1.2. Vi trong luc m0 phong: Vi trong luc mo phong hoac mo phong

tinh trang vi trong luc duoc dinh nghia 13 viéc str dung cac dung cy, thiét bi hd
tro trén trai dat nhu: budng quay, hé thong co truc quay vudng goc voi hudng

cua vector trong luc, may dinh vi ngau nhién,... dé tao ra diéu kién moi truong



tuong tu Vi trong luc ngoai khéng gian, cha yéu nham muc dich thuc hién cac
nghién ciu va khao sét cac yéu td anh huang can quan tam [3].
1.2. Céac thi nghiém khoéng gian

Mic du céc thi nghiém trong khdng gian lan dau tién thuc hién tir cach
day hon 50 nam, bat dau vai cac d6i twong don gian nhu vi sinh vat, sau do
dén thyuc vat va ca dong vat. Tuy nhién, do han ché tir c4c rao can lién quan
dén coéng nghé hd trg bén ngoai khong gian, cling nhu viéc thuc hién céc thi
nghiém trén quy dao trong madi truong vi trong lec thuc su ciing nhu cac diéu
kién phoi nhiém trén quy dao nhu bic Xa, chu ky sinh hoc, cing thang, luc
g...da gay ra nhitng kho khan nhat dinh anh hudng t6i cac két qua thuc hién
cac thi nghiém trong khong gian [4]. Ngoai ra, mdi lan thuc hién céc thi nghiém
nay, chi phi dit do, thoi gian chd 1au, qui trinh nghiém ngit ciing 13 mét phan
nguyén nhan 1am giam sé luong nghién ciru lién quan dén viéc tha nghiém
danh, gia va so sanh cac d6i tuong trong diéu kién trén trai dat va ngoai khéng
gian.

Bang 1.1. Chi phi cho céc nghién cuiru thi nghiém khéng gian [5].

Phwong thiwec | Thai gian Chi phi (USD) Chi phi cho 1 thi
cho nghiém (USD)
(théang)

Thap roi >2 >10.000 5.000
May bay vi trong >2 1.500.000 135.000
luc
Tén lira >24 > 2.000.000 > 400.000
nghién cuu
ISS >60 >10.000.000 1-5.000.000

1.3. Nhirng thay déi dién ra trong c4c chuyén bay ngoai khong gian

Trén trai dat, con ngudi tiép xdc chi yéu véi cac photon truyén ning
lwong tuyén tinh thap (LET), birc Xa (tia X va y ¢ gia tri LET < 10 keV/um)
trong khi truong buc xa trong khdng gian chira cac electron, proton, neutron,

hat alpha, va hat nhan niang véi niang luong rat cao (HZE), gia tri LET > 10



keV/um. Trong khoang khong vil tru, c4c birc xa bao gom céac vil tru trong
thién ha, buc xa hat tich dién bén ngoai hé mit troi, theo cac sé liéu nghién
ctru khoang 1/3 DNA bi ton thuong do birc xa ion héa khi tiép xtc vai bic xa
vil tru [6]. Ngoai ra cac anh hudng ciing tic dong dén viéc giam sic chiu dung
cua khung xuong, ting chuyén hoa Protein, hay su thay ddi cac dich trong co
thé phi hanh hanh gia ciing duwoc phét hién [7]. Vi nhirng diéu kién vo cing
khic nghiét nhu vay, kha nang anh huong va tac dong vé mat biéu hién sinh
ly bén ngoai cling nhu cac qua trinh trao d6i chat xay ra bén trong co thé 1én
cac phi hanh gia 1a rat 16n va can duoc theo ddi mot cach chat ché dé cé nhitng

bién phap bao vé phil hop nhét cho cac phi hanh gia.

GIAM SUC CHIU DYUNG =~ - :
KHUNG XUONG . o : o ~TRIEU CHUNG
-Loang xwong GIAMTAICO 53 L CHUYEN DONG TRON
-Mat khoi luvqng xwong : Suy nhugc ¢o.bap . i - KHONG GIAN
“Réi loan chuyén héa : -Dau dau

" Canxiva Natri ~

. : o " - ; z
m _ ‘ = 4“4 % CHUYENHOA
¢ i - * ' PROTEIN

SUY GIAM
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MIEN DICH

DICH TRONG CO THE
Mat nuérc

* Giam thé tich huyét tuong
Mat sung hap

Chén suwng phong

: S PHONG XA
" Pha hiy DNA

Hinh 1.2. C4c van dé lién quan dén stic khoe cua phi hanh gia ngoai
khong gian [7].

1.3.1. Anh hwéng caa vi trong e 1n siec khée sinh san

Trén trai dat, con ngudi phat trién trong truong hap dan vai gia tri cua
trong luc 12 1G, trong khi méi truong vi trong luc ngoai khéng gian c6 diéu
kién vo cung khac nghiét véi do bién thién cua trong luc tir 102 dén 10,
nhiét 6 dao dong tir 153 dén 393 K, ap lyc 107 dén 10 Pa [8]. Tur nhitng diéu
kién nhu vay s& gop phan anh hudng va gy ra nhiéu hiéu tng sinh ly bao

gom: thay ddi chat long, can bang dién giai, thay d6i mach méu tim, giam mat



d6 khoang trong xuong, ting ti 1é m& trong co thé, teo co, khang insuline thay
d6i thi giac, chirc nang tién dinh, thay dbi dung tich phoi, ting mac loc cau
than, giam md hdi. Anh huéng tim mach bao gdom: giam thé tich tam that trai,
giam huyét ap, ting tan suat rdi loan nhip tim, ting cang thang oxi hda [6]. T4t
ca céc triéu chang trén gop phan 1am anh hudng dén sirc khoe sinh Ii sinh san
cta phi hanh gia trong gian doan truéc va sau khi thuc hién sit ménh chuyén

bay ngoai khong gian va tro vé lai trai dat.

Hat nhan nang mang dién tich va nang hrgng cao (HZE)

Ch‘e"'\t nang

@ buong trirng

Dut géiy
DNA

l ‘ \ yH2AX
B b

/ \ \ Suy budng trimg sém
4-HNE NTY

PUMA
Nitrat hoa DLD
protein Caspase-3

Tang LH va FSH

Peroxy hoa
Lipid

Noan hoic té bao hat

Hinh 1.3. Anh huong caa HZE véi nodn hoic té bao hat [6].

1.3.2. Anh hwéng déi véi ca thé cai

Hé thong strc khoe sinh san & nit gidi duoc diéu chinh bai hang loat cac
hormone. Hé thong nay bi tac dong cta cac chuyén bay trong khdng gian 1am
anh huong dén hé théng sinh san caa nit giéi bang nhiéu cach khac nhau. Cac
nit phi hanh gia thuong dirng hoac gian doan tam thoi chu ky kinh nguyét trong
thoi gian thuc hién cac chuyén bay vao khong gian, bién phap phé bién nhat
la sir dung thudc tranh thai c6 su phéi hop cua oestrogen va progestin. Cac nit
phi hanh gia ciing d6ng thoi hodn viée sinh con cho dén khi ho hoan thanh
nhiém vu thyuc hién cac chuyén bay vao khéng gian [6].

Theo nghién ctru ciia Albi va cong su cho thiy, trong diéu kién vi trong
luc céc té bao tuyén giap s& bi anh hudng dian dén mét loat cc chie ning sinh

li Khac cua co thé cling bi anh hudng theo vi day dugc xem 13 co quan dong



vai trd quan trong trong viéc san sinh ra hormone tuyén giap gidp kiém soét
su trao d6i chat caa phéi, tim, hé than kinh va diéu chinh chu ky kinh nguyét
& nir gioi [9]. Mot nghién ctiru khac caa Mishra va cong su da danh gia tac
dong cua vi trong lec 18n sy phét trién nang thir cdp cua budng trang, khi nudi
cay 1 phan budng trang chudt tir ngay thir 14 tai Vién nghién ctru Ung thu cho
thiy cac té bao bi phéa v& do tiép xUc véi vi trong luc md phong. Céc tac gia
cling d ghi nhan cé sy giam sé lwong nang nodn khoe manh trén mot don vi
dién tich, khéng c6 su ting sinh cua té bao hat trong nang thi cap sir dung
nhudém mién dich khdng phét hién thay protein GDF9 trong nang tht cap sau
2 va 4 ngay nudi cay dudi dieu kién vi trong luc md phong so véi diéu kién
d6i chung. Nguoc lai, phan lap céc nang tha cap trong diéu kién vi trong luc
md phong 4 ngay va c6 su phét trién té bao nodn twong tu nhu cac nang noan
thir cap dugc nudi ciy trong diéu kién trong luc binh thuong [6]. Wu va cong
su ciing dd khao sat va cho thay vi trong luec mé phong ciing ¢ sy anh huong
d6i véi sy truong thanh caa té bao trang khi nudi cay trong hé thong budng
quay [10].

C4c té bao trimg duoc thu & giai doan ti mam chua truong thanh cua
chuot Kunming 48 gio sau khi tiém 7,5 1U eCG kich thich phat trién caa nang
nodn trudc phdng nodn. Noan dugc nudi cay trong méi truong bd sung FSH,
LH va oestradiol téi da 16 gio trong diéu kién vi trong luc mé phong hoic
trong luc diéu kién binh thuong nudi ciy tinh (nhém ddi chung). Tuy nhién ti
1& phan tram té bao nodn dat dén ky gitra cua lan phan chia thir hai, duoc danh
gia sy hién dién cua thé cuc thir nhat, 73% trong diéu kién 1G nhung chi c6
9% trong diéu kién vi trong lrc. Nghién ciru nay ciing phat hién ra rang trong
diéu kién vi trong luc c6 lién quan dén sy bat thuong thoi v sac trong suét ca
lan phan chia thi nhat va thtr hai, véi sy bat thudng caa vi tri y- tubulin xung
quanh nhiém sac thé cua té bao nodn dugc nudi trong diéu Kkién vi trong luc
mo phong [6].

Nguoc Véi to chirc bat thuong cua vi dng, cau tric va chitc ning cia Vi
soi can thiét cho sy hinh thanh va di chuyén cua thoi vo sic khong bi anh

huong dudi diéu kién vi trong luc mé phong. Liéu té bao tring co thé tiép tuc



giam phan binh thuong hay khdng van 1a mot cau hoi can thém cac nghién ctu
dé tra 10i. Di véi nguyén phan di ¢ nhirng bao cao cho thay c6 su gian doan
20 gio trong diéu kién vi trong luc mo phong, diéu ndy cho thay c6 I8 viéc tiép
tuc tuong tu trong giam phan s& xay ra vai nhiéu thoi gian hon [11].

Khi thuc hién 1 s6 nghién ctu khao sat & nam va nix phi hanh gia cac
nha nghién ctru phét hién ra rang, cac biéu hién lién quan vé mat 1am sang lién
quan dén thi giac, thinh gi4c & phi hanh gia nit it bi anh huong so véi nam, tuy
nhién tinh trang nhiém tring duong tiét niéu hay séi than, thiéu hut co xuong

dién ra rat pho bién o phi hanh gia ni.

PHI HANH GIANU

Q Phi hanh gia nir (cho dén hién tai)
it bj mAt thinh luc hon khi v& gia, khong c¢6 biéu hién dang ké cua

cling nhu khong c6 xu hudng giam viée giam thi luc vé mdt 1am sing
thinh luc & tai bén trai

@\

Co su anh huong nhe
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mire do tinh tdo
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Bi giam luu thong méu
khi dirng thang

ON

Tinh trang nhiém
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thuong xuyén

Kha nang dédp iing
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manh mé
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. A A
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Hinh 1.4. Khao sat anh hudng cua sac khoe phi hanh gia nit [12].
1.4. Anh hwéng caa vi trong luc 18n sy thu tinh va thai ky
Trong cac nghién ctu anh huong caa cac chuyén bay vii tru dbi véi su

thu tinh va thai ky, chuot Sparague-Dawley dugc phéng Ién quy dao tir Trung
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tam vii tru Kennedy vao ngay thai ky thir 9 (nghién ctru NIH.R1) hoac ngay
thai ky thir 11 (nghién ciru NIH.R2) va tro lai mat dat vao ngay thai ky thi 20.
Chuot trong nhém nghién ciru NIH.R1 dugc gay mé 3 gio sau khi ha canh dé
thu thap stng tir cung sau d6 chung duoc phuc hdi va sinh con theo dudng am
dao trong sitng tir cung con lai. Cac con chudt me da chét 3 gior sau sinh va cac
con con duoc ghép d6i véi cac con chudt me khéng trai qua cac chuyén bay
trong khong gian [13], [14]. Chuyén bay trong khong gian gitra thai ky ngay
thir 9 va 20 (nghién ctru NIH.R1) khong lam thay ddi sy ting can cua chudt
me trong thoi ky mang thai, thoi gian mang thai, thoi gian sinh con, Ita dé,
trong lugng budng trang, tuyén yén, sé lugng budng trang khoe manh, néng
d6 hormone progesterone hoic luteinizing trong huyét thanh hozc nong do cia
noi tiét té kich thich nang nodn (FSH) trong tuyén yén so véi nhém déi chimng
(gidng nhau vé tat ca moi mat, chi ngoai trir khdng thuc hién chuyén bay) [13].

Thoéng qua cac nghién ciu trén mot sé ddi twong ca, ludng cu, dong vat
khong xuong séng, bang viéc thuc hién khao sat thi nghiém théng qua hé thdng
tau vii tru. Cac nghién ciu ndy cho thay rang su thy tinh va phét trién cta phoi
dién ra trong moi trudng khong gian di xay ra cac bat thuong duoc ghi nhan
& nhim bién (Lytechinus pictus), éch (Xenopus laevis) va sa giong (Pleurodeles
waltl) [15]-[17]. Nhiing bt thudong nay bao gdm giam su phong nodn, giam
sy thy tinh & nhim bién va ting d6 day cua khoang phoi & éch. Bon ca thé ca
Medaka (Oryzias latipes) 1a dong vat co xuong séng dau tién giao phdi thanh
cong trong khong gian trong suét s ménh 15 ngay trén tau con thoi, cac céa
thé nay dé dugc 43 trimg, trong d6 né dugc 8 c& bot trong khdng gian va 30
ca bot na khi tau con thoi ha canh xudng trai dat [18]. Cac nghién ciru dau tién
dé xem xét tac dong caa chuyén bay vii try trén cac dong vat c6 vi giao phoi
va mang thai duoc tién hanh trong vé tinh nhan tao khong nguoi 14i. Ca thé
chudt duc va cai da dugc bay trong 18,5 ngay trén vé tinh nhan tao COSMOS-
1129. Nhirng con duc va con cai ban dau duoc tach biét sau d6 chung duoc
cho phép giao phdi voi nhau, nhung giao phdi khong duoc gidm sét. Sau khi
ha canh tré lai mat dat, 2 trong sb 5 con duoc théng bao c6 dau hiéu mang thai

sém voi sy tai hap thu trong khi khong thé xac dinh xem nhiing con chuot
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khong cé dau hiéu mang thai bi réi loan chu ky dong duc do khéng rung tring
hoac cac van dé lién quan dén giao phéi, thu tinh hay ghép doi. Chudt cai mang
thai vao ngay thai ky tha 13 khi ha canh xudng ngay thir 18 trén vé tinh nhan
tao COSMOS- 1514 chi nang hon 8% so v6i 2 nhém ddi ching, mic du lwong
thirc n tiéu thu cta cac nhom trén 1a nhu nhau. Cac chudt céi tiép xdc vai luc
hap dan (1.5 g va 2.3 g) gay ra boi qua trinh ly tam, két qua kéo dai giai doan
khong dong duc cua chu ky dong duc, giai doan khéng dong duc kéo dai 10-
16 ngay (giai doan khong dong duc binh thuong dai 1-2 ngay) [6].

Dbi voi con ngudi, tir khi con ngudi 1an dau tién ra ngoai trai dat dé
chinh phuc khong gian nim 1961 dén nay, c6 gan 600 nha du hanh vii tru da
bay ra ngoai khong gian, tuy nhién sé lugng nir phi hanh gia chi chiém 1/10
trong tong sé phi hanh gia. S& di ¢6 su khac biét nhu vay 12 vi nhitng e ngai
lién quan dén dic diém sinh Ii ¢ cac phi hanh gia nir chua dugc tim hiéu va
nghién ciru mot cach day du ciing nhu nhitng rai ro tiém an ngoai khéng gian
liéu c6 dam bao an toan cho cac nir phi hanh gia sau khi thuc hién nhiém vu
va quay Vé lai trai dat. Ngoai ra, d6i voi tat ca cac té bao, mé trong co thé thi
tuyén sinh duc 12 mot trong nhitng co quan nhay cam nhat véi bic xa, nén can
dugc quan tdm va nghién ctu. Mot trong nhirng anh hudéng caa ntr gidi khi
chiu tac dong cua vi trong luc dugc mo ta bao gom mat loat cac dau hiéu: ting
d6 dai chu ky kinh nguyét hon binh thudng, gian doan sy phat trién cia nang
trang thir cap, thoi vo sac co biéu hién bat thuong, tri hodn su phat trién cua
phdi nang, giam can nang khi sinh [6], [19], [20]. M6t cau hoi nita ciing can
lam rd 12 liéu c6 su gia ting nguy co ung thu d6i vai cac nit phi hanh gia khi
trg vé trai dat sau khi thuc hién cac chuyén bay vao vii tru hay khong. Nam
2022 mot nhom hon 20 nha khoa hoc dén tir NASA va céc trung tm nghién
ctru cia Hoa Ky, Anh, Y da c6 nhitng tong hop va khao sat vé van dé nay. Tuy
nhién, theo két luan caa cac nha khoa hoc trén cho thay vai céc dit liéu con rat
it va han ché hién nay, cing véi lugng phi hanh gia nir tham gia khao sat con
it va thoi gian tiép xtc khéng du dai nén chua c6 co s¢ dang tin cay vé tac
dong cua cac tia buc xa trong khong gian va vi trong luc c6 gay nguy co ung

thu di véi nix phi hanh gia hay khdng, va cac nghién ciu van con dang tiép
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tuc thuc hién trong thoi gian t6i khi cac chuyén bay Ién sao hoa hay mit tring

vai thoi gian luu lai ngoai khong gian dai hon [21].

- Can kiét nang Buéng tr—li'hg' S - Tang do dan chu ki
-1 apoptosis, gy dsDNA, -Su phat trién cta nang
\/\/\/\ tang oxi hoa lipid trong té trimg thi cap bi gls'm dgan
bao trimg va té bio hat —_— -S}_r Pat thwrong cua thoi Vikgighe
o V0 sdc .
Bitc xa ngoai khéng gian -1 LHva FSH, khoi u biéu -Tri hodn su phat trién

mo bu6ng trimg, | kich ; giai doan phoi nang
thude co tir cung W/ /) -Giam can ngng khi sinh
|

Co quan sinh san ni
- Chu ki dong duc that
thuong
-1 FSH. | LH tuyén yén,
1 co thit chuyén da khi
sinh

0

Chuyén bay ngoai khong gian

Hinh 1.5. Anh huong lién quan dén thu tinh & thai ky & phi hanh gia nir [21].
1.5. C4c thiét bi vi trong luc mé phéng

Cac sinh vat sbng trén trai dat déu chiu tac dung cua trong luc. Vi thé
dé xac dinh do nhay cam cua sinh vat ddi véi trong luc, cac nha khoa hoc phai
dé cho céc sinh vat tiép xdc voi cac méi treong trong lec di bi thay doi. Viéc
tang hodc giam trong lec 12 phat minh gan day ctia con ngudi va la cét 16i khoa
hoc cua linh vuc sinh hoc trong luc. Chi trong khoang 50 nim gan day, cac
nha khoa hoc méi ¢ thé thuc hién cac thi nghiém tryuc tiép trong moéi truong
vi trong luc ¢ ngay tai mat dat thong qua cac thiét bi mé phong vi trong luc.
Mot phan vi trong nhitng nam gan diy khoa hoc ky thuat méi thuc su phat
trién manh mé&, mat khac chiing ta ciing biét rang co hoi cho céc thi nghiém
trén moi truong khdng gian thuc sy rat hiém va ciing ton kém rat nhiéu chi
phi. Bdng thoi, c6 mot sé thi nghiém doi hoi vat nghién ctu phai tiép xdc voi
moi trudng Vi trong luc vai tuin hay vai thang nhung ciing c¢6 nhitng thi
nghiém nhu nghién ctru vé chite nang ctia mang va hoat dong ctia khung xuong

té bao chi can té bao & trong diéu kién vi trong luc khoang vai ngay [22]. Vay
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nén su ra doi cua cac thiét bi mé phong cac khia canh nhat dinh cua vi trong
luc ngay trén mit dat 1a mot diéu tat yéu va rat hiru ich giup con nguoi co thé

nghién ctru tac dong ciia moi trudng nay dén cac qua trinh sinh hoc, co ché

cam nhan trong luc va su dinh hudng thdng qua trong luc caa sinh vat.

Hinh 1.6. Mat s thiét bi md phong vi trong luc dugc sir dung nghién ctu [23].
(a: thap roi, b: may bay vi trong luc, c: bén trong may bay vi trong luc, d: may
dinh vi ngau nhién, e: tén lira nghién ctu, f: bit dau phong tén lira nghién ctu,
g: tén lra nghién cuu trén bé phong)

Trong nhitng thap ky gan déy, nhiéu thi nghiém da duoc thuc hién véi
cac loai thiét bi md phong vi trong luc cung véi rat nhiéu loai sinh vat khac
nhau. Céac hé thbng mé phong vi trong luc duoc thiét ké ¢ md phong tinh
trang khéng trong luc hoac roi tu do trong cac phong thi nghiém ngay trén mat
dat. Céc hé thong nay khong loai bo vector trong lrc ma thay vao dé nd thay
d6i mot cach ngau nhién hudéng cua trong lyc dbi vai vat thi nghiém hoic tao
ra mot luc d6i nghich dé chdng lai trong luc [24]. M6t s6 thiét bi mé phong vi
trong lec duoc sir dung phd bién hién nay c6 thé ké dén 1a: thap roi, clinostat,
budng quay (RWYV), may dinh vi ngiu nhién (RPM),... Cac thap roi tao ra
diéu kién vi trong luc ch yéu thdng qua viéc dé vat thi nghiém duoc roi tu do
nhung chi c6 thé dién ra trong vai gidy [2]. Hé thdng clinostat sé& tao ra luc dbi
nghich véi trong luc bang cac bo phan xoay vong tir tir va lién tuc theo 2 chiéu
hoic 3 chiéu. Bang cach nay, c4c vat thi nghiém s& khong thé “cam nhan” dugc

hoac khong c6 du thoi gian tdi thiéu dé dap ung véi trong luc. Mot s6 thiét bi
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chu yéu da duoc phét trién ¢ mé phong vi trong luc, nham thuc hién céc thi
nghiém trong khong gian, cac phuong phap chu yéu roi vao 3 loai:

1.5.1. Clinostat

Céc thiét bj clinostat c6 mét truc quay vudng goc véi hudéng cua vector
trong luc duoc goi la cac clinostat 1-D hoac 2-D, céc clinostat c6 hai truc duoc
goi la céc clinostat 3-D [2]. Muc tiéu cua thiét bi clinostat nay 1a dé cho vt thi
nghiém tiép xuc vai sy tac dong da chiéu caa trong luc dé chdng lai anh huong

ctia thanh phan c6 dinh huéng cua vector trong luc.

MO to quay 1 vong/ phut

x o \ -
Ong dat mau thi nghiém >

Mau thir nghién

4

Hb tro dan hoi v‘

Hinh 1.7. Thiét bi clinostat 1 truc quay [24].

Cac thanh phan khéc nhau cua vat thi nghiém c6 thé “cam nhan” dugc
nhitng thay d6i nho trong su dinh huéng cua trong lre. Biéu quan trong 1a sb
vong quay trong mdi pht caa clinostat phai du Ién dé dam bao rang trong luc
tac dong Ién vat thi nghiém tir bat ky huéng nao ciing khong dugc duy tri du 1au
dé tao ra nhirng dap tng tang trudng twong Gng [24]. Briegleb nim 1992 d3 gidi
thiéu khai niém vé clinostat quay nhanh dé dat dugc diéu kién khong trong luc
chic ning ddi véi cac vat thé nho, chii yéu la cac té bao don. Bang cach quay
nhanh va lién tuc thi su lang dong cua vat thir nghiém s& duoc ngan chan vé mat
vat Iy bai su thay doi lién tuc va c¢b dinh cua huéng vector trong luc. Ta c6 thé
hiéu nguyén tac caa thiét bi nay bang cach cho cac hat nho dugc quay trong mot
dng nho hodc cuvet dit trong truc ngang. Khi dé, cac hat budc nay phai di
chuyén trén cac dudng tron, c6 duong kinh giam theo toc do quay va cudi ciing
dat dén trang thai ma cac chuyén dong tuong dbi lién quan dén trong luc c6 thé
bi bé qua [25].
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Ngay nay, tly thudc vao cac yéu cau dit ra ma cac loai clinostat d duoc phat
trién vi du nhu thiét bi kinh hién vi quan st thiét bi ¢ dinh trong qué trinh thiét
bi do dong hoc truc tuyén thiét bi nghién ctru trong diéu kién chim [2].

1.5.2. Buéng quay (RWV)
Budng quay hay bioreactor quay cho phép nudi cdy té bao, vi khuan
hodc céc sinh vat thuy sinh nhu tring hodc phdi ca ngua van, ...trong trang

thai vi trong luc [26].

8 cac té bao lo ling

n’ = 3 trén chat nén
. .

e mang trao doi khi O
than ong (@) (®) dau vao-dau ra moi
trirdng nudi cay

Hinh 1.8. M6 hinh ciu tao cia budng quay (RWV) [24].

Hinh 1.8 md ta cau trdc bén trong va ngoai cua mot budng quay. Pay 1a thiét
bi ¢6 dang hinh tru (duong kinh 5-20 cm) chira binh nudi ciy xoay quanh mot
truc nam ngang vai toc do khoang 10-20 vong/phdt va giit té bao ludn & trong
tinh trang roi tu do mot cach lién tuc trong méi truong nudi cdy bang cach lam
cho van téc quay ciia méi trudng nudi cay can bang va doi nghich véi toe do
ling cua té bao. Van téc quay nay sé& phu thudc vao mat do, khdi luong, hinh
dang... ciia tirng miu ciing nhu d6 nhét ciia moi truong nudi cay.

1.5.3. Mdy dinh vi ngdu nhién (RPM)

May dinh vi ngau nhién Ia thiét bi 1am cho vector trong luc c6 thé thay
d6i hudng ngau nhién va lién tuc. Viéc sir dung may dinh vi ngau nhién cé thé
tao ra nhirng anh huéng tuwong tu voi méi trudng Vi trong luc dbi vai sinh vat
khi nhiing thay doi vé hudng cua trong luc nhanh hon tdc do dap tng vai trong
luc cua sinh vat [24]. Cac nha khoa hoc cho rang, may dinh vi ngau nhién s&
tao diéu kién khdng trong luc chirc nang d6i voi cac mau Ién tét hon thiét bi
clinostat 2-D [27].



Hinh 1.9. May dinh vi tri ngau nhién véi 2 truc vuéng goc véi nhau [27].
Vao nam 1879, Von Sachs da lan dau tién gidi thieu mot thiét b co 2
truc quay vudng goc va duge diéu khién doc 1ap véi nhau. Thiét bi nay da duoc
Van Loon xem nhu lich sir phét trién ciia may dinh vi ngau nhién va sau d6 da

dugc cac nha san xuat ap dung dé tao ra cac may dinh vi ngau nhién [27].

3D clinostat

Budng quay

[ T3]

Nang nghich tir .

Hinh 1.10. M6t s6 nhém hé thdng tao vi trong lwc mé phong dién hinh (3D
clinostat ; budng quay : nang nghich tir) [27].
Luc dau, viéc sir dung may dinh vi ngiu nhién dé tao diéu kién vi trong
luc cho cac té bao dong vat co vi con bi han ché do cac té bao dong vat co vi
rat nhay cam véi su bién dong nhiét do vi thé ching can phai duoc nudi cay
trong cac tu nudi co thé diéu chinh nhiét do. Sau do, cac nha khoa hoc da dung

mot céch tiép can khac dé khac phuc han ché nay d6 1a thu nho kich thudc cua
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may dinh vi ngau nhién (kich thudc tdi da khoang 50 x 50 x 50 cm) dé cd thé
phU hop véi ta nudi cay té bao thong thuong [28].

1.5.4. H¢ thang nang nghjch tir

Cong nghé tao hiéu wng nang nghich tir c6 ban chat sir dung hrc tir rat
manh theo khéng gian tir trudng (chang han nhu tir trudng duoc tao ra boi dién
tir Bitter hodc nam cham dién tir siéu dan) tac dong lén khip ddi twong thi
nghiém 1am nang vat Ién. C4u tao co ban gdm mot nam cham thang dang, c6
15 trong d6 truc dién tir duge dinh huéng theo chiéu doc, 15 khoan cua nam
cham 12 mot 13 hinh try hé hai dau di qua tAm cua dién tir. Bén trong 15 khoan
tir trudng manh nhat ¢ noi 16 khoan di qua trung tim cua dién tir. Vat liéu
nghich tir (14 vat liéu nhu nuéc, vat liéu ¢d goc hiru co nhu dau). Khi dé vat
liéu sinh hoc bi day ra khoi tir truong. Bén trong phan trén caa 16 nam cham
thang ding, vat liéu nghich tir bi day 1én trén, truong gan trung tm & phan
duéi vat liéu nghich tir bi day xudng dudi.

Do d6, néu sir dung hé théng nay dé lam thi nghiém can c6 cac bién
phap kiém soét thich hop dé 1am giam tac dong anh huong cua tir truong I1én
dbi twong thi nghiem [2], [8].

1.6. Tong quan vé nodn va té bao hat nang nodn heo

1.6.1. So lwroc Vé cdu tao budng tring

Buong tring duoc bao boc boi mét bo co riéng duoc goi 1a mac treo
budng trang. V& hinh dang, budng trimg c6 dang hinh hat dau, mit cat ngang
ctia budng tring c6 cau tao gdm hai phan chinh 1a viing vé va tiy. Cau tric

cua budng trng gom nhiéu nang nodn, mdi nang nodn co chira té bao noan.

) e ' { o 8
£ Y 5 -
Buong trimg heo S

T

Hinh 1.11. Vi tri va hinh dang budng tring heo [98].
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1.6.2. Sw hinh thanh va truwéong thanh cia nodn

Quaé trinh sinh nodn 12 mot qua trinh phirc tap xay ra & budng tring bao
gom su hinh thanh, phat trién va trueéng thanh cua noan.
Sy sinh nodn dugc chia lam 4 giai doan: (1) su hinh thanh va di chuyén cua té
bao mam vao co quan sinh duc; (2) ting sd lugng té bao bang nguyén phan;
(3) giam chét liéu di truyén bang giam phan; (4) truéng thanh vé ciu tric va
chuc nang cta noén [29].

1.6.3. Sw hinh thanh va phat trién ciia nang noan

Nang noén c6 dang vo boc chtra nodn va cac thanh phan hd tro bén
trong nhu té bao hat, té bao hat nang noan va dich nang. Noan duoc bao quanh

boi nhiéu 16p té bao hat.
_Dich nang noan
% Té bao hat

&+ . Té bao
cumulus

** * Noan

Hinh 1.12. Cau trlc cua nang nodn truéng thanh [30].

1.6.3.1. Sy hinh thanh cia nang noédn

Nang noan dugc hinh thanh tir nang noan nguyén thay, biéu hién sém
nhat cta su phét trién tir nang nodn nguyén thity thanh nang nodn tién hoc 1a
su gia tang vé kich thudc. Phan 16n su gia ting kich thude nay 1 do nodn so
cap chtra bén trong nang nodn tién héc ciing 16n dan 1én, sy thay do6i hinh dang
cua té bao hat tir lat det thanh khdi vudng ciing nhu su nhan 18n thanh nhiéu
16p cua té bao hat [29].

Trong giai doan nay nodn bat dau ché tiét glycoprotein, tao thanh mot
I6p mang phan cach giira nodn va cac té bao hat xung quanh goi 1a mang trong
suét. Nhiéu nghién ctu cho thay, van c6 sy lién hé mat thiét giira té bao hat
v6i nodn théng qua céac lién két khe va cac vi nhung mao cia nodn. Clng voi
su gia ting vé s6 luong cua té bao hat, mot chat long sang mau xuat hién, tap

trung ngay cang nhiéu & cac khoang gian bao 1am cho céc khoang nay cang
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lic cang rong ra hinh thanh céac héc co kich thudce to nhé khac nhau. Céc héc
ngay cang lén théng vai nhau thanh mét héc 16n hon va cudi cung thanh mot
héc duy nhat rat 16n. Chat dich trong hbc goi la dich nang, dich nang c6 ngudn
g6c mot phan tir té bao hat, mot phan tir dich thAm huyét thanh. Dich nang
gitp hd tro cho sy phdong thich nodn va 16p té bao hat xung quanh trong qua
trinh phong nodn, ddng thoi 1a phuong tién giup trao d6i chit dinh dudng cho
nang nodn, 1op té bao hat vay quanh nodn tao thanh 1 u goi la go noan.

Giai doan ké tiép, cac nang nodn cd héc s tiép tuc phat trién, dich trong
nang tiép tuc tang 1én ép cac té bao hat chén vao mang day. Luong dich ting
x0an dan vao cum té bao cumulus bao quanh nodn 1am cho né long Iéo hon,
nhan nodn di chuyén dén sat mang bao twong bao boc nodn va phan chia lan
thir nhat cua qué trinh giam phan két thic giai doan phat trién caa nang noan

truong thanh [31]-[35].

Nang noan so cap

Nang noan nguyen thuy Stes Noia
- 3. X e Mang trong suot
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Hinh 1.13. Cac giao doan hinh thanh va phat trién cua nang noén [35].
1.6.3.2. Sw phét trién ciia nang noan
Mot chu ky phat trién cua nang nodn bao gém maot chudi cac su kién
xay ra mot cach co trat tu: chiéu mé cac nang noén, chon loc cac nang noén,
vuot troi cia mot nang nodn, truong thanh va phong nodn. Phan 1én su phat
trién ciia nang nodn & giai doan dau khdng phu thudc vao su diéu hoa noi tiét.

Tuy nhién trong giai doan cudi, vai hang loat cac hoat dong noi tiét, can va ty
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tiét cia nang nodn, mot nang nodn phat trién tir giai doan nang nodn cé héc,

trudng thanh va sau cung la phéng noén [29].

1.6.4. Té bao hat nang nodn

1.6.4.1. Nguén géc va cdu tgo

Giita nodn va cac té bao hat c6 lién hé mat thiét ciing nhu twong tac 1an
nhau trong sudt qué trinh phét trién nang no&n. Non va cac té bao hat phét
trién song song nhau cho dén cubi giai doan nang tién hic. O giai doan nay
cling bat dau dién ra su biét hda cua cac té bao hat bén trong nang noan thanh
hai dang khac nhau vé vi tri cling nhu chtrc nang. Céc té bao nam gan noan
hon s& biét hda thanh cac té bao cumulus. Céc té bao nam xa nodn hon sé& biét
hoa thanh céc té bao hat nang nodn [29].

. , 4mT¢ bao hat
n: 4 nang noin

Hinh 1.14. Vi tri té bao hat nang noan [36].
1.6.4.2. Chirc nang
Té bao hat nang nodn da dugc ching minh ¢6 chiic niang vo cung quan trong
trong viéc dinh huéng sy phat trién cia nang nodn thdng qua viéc cung cap céc tin
hiéu phan tir ciing nhu cac chit dinh dudng can thiét cho su phat trién va truéng thanh
ctia nang nodn [36]. Chung dwoc xem la cau ndi thong tin lién lac gitta nodn véi cac
té bao khac thdng qua viéc van chuyén, trao doi cac chat chuyén hoa [37].
Ngoai ra té bao hat nang noan ciing 13 noi chira aromatase, mot enzyme chuyén
hoa androgen thanh estrogen [29].
1.7. Sw ting sinh va chu Ky té bao
Sy tang sinh cua té bao 1a qua trinh mot té bao 16n 1én va phan chia dé tao ra
hai té bao con. Sy ting sinh cua té bao din dén su gia ting vé s6 luong cua té bao
theo cp s6 nhan hoan thién kich thudc co thé, thay thé va bd sung cac té bao bj tén

thuong, gia va chét nham gitr sy can bang va tinh toan ven cua co thé sinh vat [38].
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1.7.1. Chu ky té bao

Chu ky té bao 1a mot vong tuan hoan cac su kién xay ra co thir ty dan
dén nhan doi té bao. Nhitng sy kién ndy bao gom su tu sao chép DNA va mét sé bao
quan, sau d6 13 phan ving té bao chit va cac thanh phan khéc thanh hai té bao con
trong mot qua trinh goi 1a phan chia té bao [39].

1.7.2. Cic giai doan trong chu ky té bao nhan chuan

Chu ky té bao nhan chuan dugc chia thanh bdn pha riéng biét: pha G1
(khoang thoi gian gitra nguyén phan cho dén khi bit dau sao chép DNA nhan), pha S
(giai doan DNA nhén duoc tai ban), pha G, khoang thoi gian gitra viéc hoan tat nhan

d6i DNA va nguyén phan) va pha M (bao gdm nguyén phan va phan bao) [39].
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Hinh 1.15. Chu ky té bao [39].

1.7.3. Céc kinase phu thudc cyclin diéu khién chu ky té bao

Chu ky té bao duoc diéu khién boi cac protein kinase di nhi phan bao
gom mat tiéu don vi x(c tac va mot tiéu don vi diéu khién. Nong do cua cac tiéu don
vi xUc tac, cac kinase phu thudc cyclin (CDK), 1a khong ddi trong suét chu ky té bao.
Tuy nhién ching khéng c6 hoat tinh kinase trir khi gin véi mot tiéu don vi cyclin
diéu khién. Mdi CDK c6 thé két hop véi mot sé it cac cyclin khac nhau dé xac dinh
cac co chat dic trung cua to hop, 1a loai protein ma né phosphoryl hoéa. Mdi cyclin
chi hién dién va hoat dong trong giai doan ma né kich thich trong chu ky té bao qua
do gigi han cac hoat dong cua kinase CDK tai dung giai doan ma no xdc tac [39].

Phirc hop cyclin-CDK kich hoat hozc e ché hang tram protein lién quan dén chu ky
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té bao bang phosphoryl héa protein & nhitg diém diéu hoa dic biét. Do d6 tién trién

chinh xéc qua timg budc trong chu ky té bao duge dam bao nho su kich hoat cua phirc

hop cyclin-CDK twong @ng tai mdi thoi diém thich hop.

Cyclins B
CDK1

Cyclins D
CDK4/6

Hinh 1.16. Phirc hop Cyclin — CDK trong diéu hoa chu ky té bao [40].

Bang 1.2. Cyclin va CDK: Tén goi va vai trd trong chu ky té bao [39].

CDK Cyclin Chirc nang Tén chung
CDK1 | Cyclin A, | Nguyén phéan Céc CDK nguyén phéan
Cyclin B
CDK2 | Cyclin A, | Budc vao pha S cua chu ky | CDK pha G1/S
Cyclin E té bao
CDK pha S
CDK4 | CyclinD G1 di vao chu ky té bao G1 CDKs
CDK®6 | Cyclin D G1 di vao chu ky té bao G1 CDKs




23

1.7.4. Sw chét té bao theo chwong trinh (apoptosis)

Sy chét té bao theo chuong trinh, dugc biét dén voi tén goi phé bién 1a
apoptosis, day 1a mot qua trinh sinh hoc thuc hién nhiém vu luan chuyén cac té bao
binh thuong & cac co quan khac nhau trong co thé sinh vét da bao. Pay dugc xem la
mot qué trinh can thiét dé duy tri sy can bang cua co thé va loai bo cac té bao trong
cac pha phat trién cua sinh vét [41]. Trong nhitng ndm gan day, cac nha khoa hoc bat
dau nghién ctru co ché phan tir cia qua trinh apoptosis va tim thdy mot sé protein
quan trong trong tién trinh nay nhu : ho protein Bcl-2, Caspase 3, Caspase 9, Bid,
Bax,... Cung v&i d6, nguoi ta cling nghién ctru viéc ing dung qua trinh apoptosis
trong diéu tri 1am sang [42].

Ngoai ra cac té bao ciing s& dap ung voi cac diéu kién bat lgi nhu phong xa,
thiéu dinh dudng, thiéu oxy, ting ndng do acid béo tu do noi bao, dé kich hoat viéc
giai phong cac tin hi¢u apoptosis noi bao. CAc tin hi¢u nay sau d6 s€ tao ra cic protein
diéu hoa dé bat dau con duong apoptosis, budc nay cho phép qué trinh apoptosis s&
dién ra hay ngung lai. So di viéc khoi dau qua trinh apoptosis phai dugc kiém soat
mét céch chat ché bang cac co ché hoat hda bai né s& khdng ngirng lai mot khi da bat
dau [42]. Trong té bao dong vat c6 vi, qua trinh apoptosis xay ra thdng qua hai con
duong hoat hda riéng biét duoc diéu hoa boi cac caspase 1a con duong noi bao (thong
qua ty thé) va con dudng ngoai bao (théng qua thu thé chét) [43].

Giai doan sém cua qué trinh apoptosis duoc dic trung boi sy co dic nhidm sic
chat. Song song d6 1a su co rut t& bao lam thu nho kich thuéc té bao, té bao chat tro
nén day dic hon va cac bao quan dugc dong goi chit ché hon. Tiép theo do, khung
xuong té bao bi pha v& 1am cho mang té bao phinh ra con goi 1a qua trinh nay chdi
hay hinh thanh béng mang. Dong thoi, cac caspase va nuclease ciing dugc kich hoat
nham phan hiy cé4c protein té bao ciing nhu DNA nhén té bao. Cac chdi sau d6 sé
tach ra khoi té bao mang theo mét phan té bao chat ciing véi cac bao quan dugc dong
goi chat ché tao thanh thé apoptotic. C4c thé apoptotic nay sau d6 duoc thuc bao boi

dai thyc bao va bi thoai hoa trong phagolysosome [44].

Sy chét té bao theo chuong trinh dic trung bai chudi thay doi vé hinh thai bang

viéc té bao chét co lai, c6 dic va sau d6 phan manh, giai phéng céc apoptosome ¢
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mang bao boc va thuong dugc cac té bao thu nap. O cac té bao dang chét nhan té bao
¢ dic va DNA phan manh. Biéu quan trong Ia cac thanh phan noi bao khong bi giai
phong vao méi trudng ngoai bao, vi ching c6 thé gay hai cho céc té bao 1an can. Qua
trinh apoptosis cua té bao 1a rd rang khi cac té bao duoc nubi ciy trong diéu kién vi
trong luc mé phong trong 72 gio. Con duong dan truyén tin hiéu PISK/Akt, NF- kB
va sy khir cuc F-actin ¢ twong quan chit ch& vai qué trinh apoptosis trong té bao
[45]. Su apoptosis cua cac té bao vi mach noi mé, cé lién quan dén viéc suy giam
chic ning cua ndi md, nhitng phéat hién nay c6 thé cung cip hiéu biét sau sic vé
ngudn gbc nhitng thay dbi sinh Iy bat lgi xay ra & ngudi va dong vat trong subt cac

chuyén bay kéo dai ngoai vil tru [46].

Méi day nhat thang 6.2021 nhém nghién ciru cua Riwaldt va cong su cho thay
c6 su thay d6i ¢ cac dong té bao khac nhau trong diéu kién vi trong luc 1am anh huéng
dén qua trinh té bao chét theo chuong trinh nhu ting ti 1¢ té bao chét theo chuong
trinh, cac dai thuc bao bi wc ché phat trién. Do d6 anh hudng dén viéc 1am lanh vét
thuong ctia cac phi hanh gia trén khdng gian cham hon so véi diéu Kién trén trai dat
[23].

bach ciu don nhin té bao bach huyét té bio simg nguyénbiosgi  té bio ngi mé té bao mé m&
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vét thwong he

cimmau » viémnhiém » tang sinh > taitao

1am lanh vét thwong

Hinh 1.17. Qua trinh chita lanh cac vét thuong qua da ctia cac té bao trong

diéu kién anh hudng cua vi trong luc [23].
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1.7.5. Nghién ctru anh hwéng cia vi trong lwc 1€n sy ting sinh cta
té bao

Gan day mot sé nghién ctu trén thé gidi da danh gia anh huong cua diéu kién
vi trong lrc I8n su ting sinh cua té bao dong vat, bao gdm ca té bao binh thuong va
té bao ung thu, qua trinh ddnh gia nay bao gdm nhitng so sanh vé sy thay ddi trong
su biéu hién gene, su chét theo chuwong trinh. Girardi va cac cong su tai Y da khao sat
nudi cay té bao méau lympho mau ngoai vi & nguoi trén hé thdng tao vi trong lec mo
phong 1a budng quay (RWV) sau d6 dwa vao cac cong cu phan tich tin sinh hoc dé
budc dau dua ra két luan vi trong luc moé phong lam giam su ting sinh té bao va ting
su chét té bao theo chuong trinh [47]. Nam 2020 Tan va cong sy nghién ctu trén
dong té bao Beas-2B (té bao biéu mo phé quan & phdi nguoi) bang hé théng tao vi
trong luc md phong 3D- Clinostat va di dén két luan diéu kién vi trong luc md phong
cling vai birc xa s& lam giam ti 1é séng sot cua té bao, tc ché sy ting sinh va su chét
té bao theo chuong trinh, ddng thoi ciling 1am xuat hién su dut gay chudi kép DNA
cua té bao Beas-2B [48].

Tai Viét Nam, nhdm nghién cua tac gia Hoang Nghia Son va cong su tai Vién
sinh hoc nhiét déi ciing c6 nghién cau trén ddi twong té bao géc trung mé & nguoi.
Két qua nghién ciru cho thay diéu kién vi trong luc md phong 1am giam ting sinh va
thay d6i hinh thai nhan va té bao chat cua té bao duoc khao sat. Ngoai ra nhém ciing
dua ra két luan quan trong diéu kién vi trong luc md phong khong l1am anh huong dén
su chét theo chuong trinh cua té bao gbc trung mé & nguoi [49]. Nhiing thay doi va
anh huong ddi vai té bao sinh duc trén hé thong 3D-clinostat van chua c6 nhiéu dir
liéu nghién ctru 18 rang, do d6 nghién ctru hién tai giup bo sung thém vao sy hiéu biét
lién quan dén nhiing thay d6i anh hudng cua té bao pGC trong diéu kién vi trong luc
mo phong.

1.8. Khung xwong té bao

O té bao dong vat, khung xuong té bao 1a mot mang ludi phic tap c6 vai tro
quan trong trong viéc quyét dinh hinh dang cua mdi loai té bao, gop phan hd trg chéng
lai cac tac dong cua luc kéo va luc day (vi 6ng hd trg chdng lai luc day, vi sgi va soi
trung gian hd trg chéng lai luc kéo) qua d6 giup cho viéc di chuyén cua té bao ciing

nhu tham gia vao qua trinh phén chia té bao mét cach dé dang [39].
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Mang té bao

Lwéi ni chat

Ribosome - \
- ——
Y
Soi trung gian \ i

Hinh 1.18 Cau trac khung xuong té bao [39].

1.8.1. To chikc va ciu triic khung xwong té bao

Thuat ngit khung xuong té bao mang ham y 1a mot cau tric ¢b dinh
giong nhu khung xwong. Tuy nhién trong thuc té, khung xwong té bao rat linh hoat
ching gom céc thanh phan cé kha ning tai t6 chitc chua day mot phat, hoac co thé
rat on dinh trong vong nhiéu gio dong hd. Hé qua 1a do dai va dong hoc cua cac loai
soi s& khéc nhau, din dén céac soi c6 thé Iap rap thanh nhiéu ciu trac da dang va ching
c6 thé diéu hda mot cach cuc bo trong té bao. C6 ba loai polymer chinh cau thanh nén
cau trac khung xuong té bao: vi soi, vi 6ng va soi trung gian

Vi soi: 1a polymer ciia protein actin dugc c&c protein bam actin t6 chirc thanh
c4c b6 va mang luéi chirc nang. Vi soi dac biét quan trong dbi véi viéc td chirc mang
té bao chat, dong vai tro tao hinh dang cho cac cau trdc bé mat nhu vi nhung mao. Vi
soi €O thé ty hoat dong hoic dong vai tro dudng ray cho protein van dong myosin
dung ning luong ATP di chuyén, tao nén chirc ning co thit hoic van chuyén protein
doc theo sgi actin [39].

Khéi cau triic nén tang cua vi soi 1a actin, protein c6 tinh chat dang cha y 1a
kha nang 1ap rap thuan nghich, thanh mét sgi phan cuc véi hai dau c6 chirc nang khac
biét nhau. Actin 12 mét protein noi bao rat dbi dao trong té bao nhan chuan. Actin
duoc tong hop tir mot ho gene 16n ma hda mot sb trong nhitng protein bao tdn nhat
trong cung 1 loai cling nhu gitra nhiéu loai sinh vat. Mdi gene actin chirc ning ma
hoa mét loai ddng phan actin. C6 thé chia cac ddng phan actin thanh 3 nhom: a-actin,

B-actin va y-actin.
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Vi ng: 1a cac dng dai do protein tubulin va céc protein gan vi 6ng hinh thanh.
Chung thuong dan trai trong toan bo té bao, tao thanh bo khung dinh vi cho nhiéu
bao quan va 1a gia d& cAu tric cho 16ng mao va 16ng roi [39].

Soi trung gian: 1a ciu trdc soi dic trung cho ting loai mé vai nhiéu vai tro
khac nhau, bao gém hd tro cau tric cho mang nhén, giup duy tri 6 toan ven, cau tric
té bao trong mo, va c6 chirc ning 1am cau trdc va rao can cho da, tc va mong. Khéc
Vé6i vi dng va vi soi, cac dong co phan tir khong ding soi trung gian lam duong ray
dé di chuyén. Tén goi cua soi trung gian ciing phan anh kich thuéc caa ching 10nm.
Soi trung gian co mot sé tinh chat dic trung gitip phan biét vi soi va vi éng nhu: c6
thanh phan sinh hoa da dang hon, c6 sitc cang 16n hon va khong c6 hoat tinh phan

cuc noi tai giéng nhu céc vi soi va vi 6ng [39].

B Vi sei Vi ong Sei trung gian
cau Actin o3-Tubulin dimer nhiéu
tric
tiéu
don
vi

Hinh 1.19. Thanh phan cau trac khung xuong té bao [39].

1.8.2. Nhirng nghién ciu vé anh hwéng caa vi trong lwc 1én khung
xwong té bao

Bo khung xwong té bao 13 mot cau trac dong & mirc d6 cao, lién tuc thay
d6i va t6 chic lai khi din ra su phan chia té bao ciing nhu phan ung lai cac diéu kién
khac nhau khi bi tac dong tir moi trudng bén ngoai dén té bao, van dé nay di duoc
ghi nhan trong nhiéu thap ky truéc day. Tuy nhién, sy thay ddi ciia khung xuong té
bao trong diéu kién vi trong lyc mé phong so vai binh thudng chua duoc nghién ciu
nhiéu va chi & mic d6 so khai. Do d6, nghién ctru su thay doi vé sy anh huéng caa
vi trong luc 1én khung xwong té bao nham danh gia nhimng thay doi ciia su khac biét
gitra diéu Kién binh thuong trén trai dat va diéu kién vi trong luc rat duoc cac nha

khoa hoc quan tdm va c6 nhiéu nghién ctru dén van dé nay trong thoi gian gan day.
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Cac nghién ctru tap trung vé sy thay doi cua té bao & diéu kién vi trong luc tap trung
cha yéu vao su thay doi cua hinh dang, kich thudc, khéi lugng, cac thudc tinh lién
két cua té bao [50].

A ) A
,// Vi soi Sy két hop cia té bao

Vi bng
Soi trung gian

Sy tach cua té bao

Su bam cia té bao

2200 5 &

Bl @ o

Hinh 1.20. Hinh dang té bao va khung xuong té bao thay doi trong diéu kién
vi trong luc [3].

Nhiing thay d6i do vi trong luc gy ra lam thay do6i cau tric té bao, cu thé la
su thay d6i cta vi 6ng va vi soi [39]. Céac nghién ctiru da dugc thuc hién trén nhiéu
dong té bao khac nhau da cho thay sy nhay cam nhat dinh cia cac dong té bao nay
trong diéu kién vi trong luc, su ghi nhan su thay doi vé hinh thai dau tién duoc Rijken
va cong su bao c&o lan dau tién vao nam 1991 [51]. Ngoai ra, cac nghién ctu tiép
theo ctia Grimm ciing chi ra rang nhirng thay ddi vé hinh thai té bao trong diéu kién
vi trong luc thuc té hay mé phong ciing déu lam thay d6i qua trinh phién ma, dich ma
va t6 chirc cuia cac protein trong té bao [52]. Cac nghién ciru co ban caa Tabony va
cong su nim 2002 cho thay khi qua trinh Iap rap cac tubulin thanh cac vi éng xay ra
doc 1ap vai trong luc (nghia 1a khong bi anh huong bai diéu kién caa trong luc) trén

mét vai phan khung xuong té bao bi anh huéng bai vi trong lec [53].

Sy ghi nhan sy thay d6i vé hinh thai dau tién duoc Groot va cong sy bao cao
lan dau tién vao ndm 1991 & dong té bao A432 ung thu biéu md & nguoi [51]. Cac
nghién cau tiép sau d6 duoc mé rong va di duoc thyc hién trén nhiéu dong té bao

khac nhau d3 cho thdy sy nhay cam nhat dinh cta cac dong té bao nay trong diéu kién
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vi trong luc cu thé 1 su thay doi cua vi 6ng va vi soi, duéi tac dong cua diéu kién vi
trong lyc tac dong dén kha niang két dinh cua céc thanh phan trong khung té bao, 1am
gian doan su phan b cua cac phan tir két dinh va gay ra sy tai cau tric khung xuong
té bao [54]. Ngoai ra, Tabony va cong sy nim 2002 chi ra rang, trong luc diéu chinh
dang ké su to chirc cau tric cua vi dng bang cach tham gia vao qua trinh phan tng-
khuéch tan. Do d6 luc hap dan c6 thé can thiép vao cac qua trinh xay ra trong té bao

va gién tiép tac dong dén sy sap xép cua céc to chie vi dng [53].

Nassef va cong su nim 2019 xac nhan nhitng thay ddi vé hinh théi té bao trong
diéu kién vi trong luc thyuc té hay md phong ciing déu lam thay ddi qué trinh phién

m4, dich ma va té chire caa céc protein trong té bao [55].

Tac gia Hoang Nghia Son va cong su tai Vién sinh hoc nhiét d6i nam 2021
cling d3 mét lan nira khang dinh nhirng thay d6i vé hinh thai té bao va su tai ciu tric
bo khung xuwong té bao trén doi tuong té bao gdc trung md cudng ron nguoi khi nudi

cay trong diéu kién vi trong luc md phong 3D-Clinostat [49].



30

2.1. Vat ligu

2.1.1. Té bao hat nang nodn heo

CHUONG 2 VAT LIEU VA PHUONG PHAP NGHIEN CUU

Té bao hat nang nodn heo (pGC) duoc phan lap tir budng tring heo. Budng

tring thu thap tir cac heo cai c6 do tudi trung binh 6-7 thang tudi, trong lugng trung
binh 80-90 Kg. Dia diém thu thap tai 10 mé heo Ngoc Minh- Buong sb 8, Phuong
Linh Xuéan-TP. Thu brrc.

2.1.2 Thiét bi va dung cu cdn thiét

Thoi gian thuc hién dé tai: 11/3/2020- dén 30/5/2022.
Dia diém thuc hién: Phong CNSH déng vat, Vién Sinh hoc Nhiét dai, 9/621
Xa 16 Ha noi, Phuong Linh Trung, TP. Thu brc.

duoc liét ké trong trong bang 2.1 va 2.2 nhu bén dudi.

Cac thiét bi va vat dung str dung trong qué trinh thuc hién dé tai nghién cau

Bang 2.1. Danh muc thiét bi dung trong nghién ciu

Biosciences

STT Tén thiét bi Hang san xuat | Nwéc san xuit
1 | Kinh hién vi huynh quang Nikon Nhat
2 | Kinh hién vi quang hoc Meiji Nhat
3 | May ly tam Hettich buc
4 | May Vortex VX100 Labnet buc
5 | Tuthao tac vo trung Sanyo Nhat
6 | Tu am 37 nubi té bao Sanyo Nhat
7 | Talanh Sanyo Nhat

May quang ph6 GloMax® Explorer
8 ) ) Promega \\%
Multimod Microplate Reader
9 | Kinh hién vi huynh quang Cytell™ GE Healthcare | My
, . BD
10 | May BD Accuri™ C6 Flow Cytometer o M
Biosciences
, ) ) Amersham
11 | Bé dién di protein Anh
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. . Amersham
12 | Be chuyen tham o Anh
Biosciences
13 | May PCR Agilent My
, ] Thermo
14 | H¢ thong Realtime PCR S My
Scientific
15 | Nanovue GE Healthcare | My
16 | Hé thong dién di western blot GE Healthcare
17 | Tu-80°C Panasonic Nhat
18 | Tu -30°C Panasonic Nhat
Bdng 2.2. Danh muc cac dung cu dung trong nghién ctiru
STT Tén thiét bi Hang san xuit | Nwéc san xuat
1 | Becher (100 ml, 50 ml) Schott buc
2 | Erlen (100mL, 250mL) Schott buc
3 | Ongly tam 15 ml Corning My
4 | Micropipette (1-10 ul) Nychiro Nhat
5 | Micropipette (20-100 ul), (100-1000 ul) | Hirschmann buc
6 | Eppendorf (1500 pl, 2000 pl) Eppendorf buc
7 | Pautip 1000 pl, 200 pl, 100 pl, 10 pl Eppendorf buc
) Thermo
8 | Binh nudi T25 o My
Scientific
) Thermo
9 | bia 96 giéng o My
Scientific
10 | Precast Gel SDS — PAGE 4 -12% Abcam M¥
11 | Mang lai PVDF Abcam M¥
12 | Giay loc Extra Thick Blot Bio-Rad My
_ Thermo
13 | CL-XPosure Film M$

Scientific
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Bang 2.3. Danh muc hoa chat, méi treong ding trong nghién ciu

. , Nwdc san
STT | Tén hoa chat, méi truong Héang san xuat ,
Xuat
1 | Khang sinh (penicillin va streptomycin) | Gibco BRL M¥
2 | DMEM/Ham’s F-12 véi L-Glutamine | Capricorn Scientific | Buc
4% Paraformaldehyde Phosphate )
3 _ Nacalai Tesque Nhat
Buffer Solution
4 | Phosphate Buffer Saline (PBS) Capricorn Scientific | bac
5 | Fetal Bovine Serum (FBS) Capricorn Scientific | butc
6 | Trypsin EDTA Capricorn Scientific | btrc
7 | Thudc nhuom WST-1 Roche Thuy Si
8 | Thudc nhuom Hoechst 33342 Sigma Aldrich buc
9 | Thudc nhuom PI (Propidium lodide) BD Biosciences M¥
2X gPCR SyGreen 1-Step Go Hi-ROX )
10 ) PCR Biosystems M¥
kit
ReliaPrep™ RNA Cell MiniPrep
11 Promega My
system
FITC Annexin V Apoptosis Detection o
12 ] BD Biosciences \Y\%
Kit |
13 | PCRBIO 1-Step RTPCR Kit PCR Biosystems M¥$
14 | Blocking Buffer Abcam M¥
15 | Triton X-100 Merck buc
16 | Khéng thé so cap GAPDH, Abcam My
B-actin, a-tubulin 3, Cyclin D, CDK4, | _
17 Sigma Aldrich buc
CDK®6
Khang thé thir cip Goat Anti-Mouse,
18 ) ) Abcam M¥
Goat Anti-Rabbit
19 | Optiblot LDS 4X Sample Buffer Abcam M¥
20 | AUTOMATIC X-RAY Kit Fujifilm Nhat
21 | Pronase Roche Thuy Si
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2.1.3 H¢ théng tao vi treng luc md phéng

Hé théng tao vi trong luc md phong Gravite® (As one international, Inc, Santa

Clara, CA, M¥) la mét thiét bi da hudng dé md phong diéu kién vi trong luc mé phong

v6i kha ning theo dbi theo thoi gian thuc, bang cach xoay hai truc c6 kiém soat dé

tao nén diéu kién vi trong lyc mé phong.

Bang 2.4. Thanh phan céu tao cua hé théng Gravite tai Vién Sinh hoc Nhiét

d6i [56].
Hinh anh mé ta | Chic ning Thong so6 ki thuat

Kich thudc (RxSxC):425x420x445 (mm)
Nang: 13,5Kg

HE thong Ngudn cung cap: 120V/60Hz

chinh
Cai dat cac thong sb dé diéu khién va hién thi thong
tin lién quan dén vong quay cua hé théng chinh.

. . | Gom4 chuong trinh:
H¢é thong dieu
. Chuong trinh A: x4 vong/ phut
khién

Chuong trinh B: x3 vong/ phut
Chuong trinh C: x2 vong/ phut
Chuong trinh D: x 1 vong / phut

B phan gitr

~
A

mau

C6 4 kiéu gitr mau:

Kiéu A st dung cho 9 binh T12.5 mdi bén

Kiéu B sir dung cho 6 binh T25 mdi bén

Kiéu C sir dung cho 2 binh T75 mdi bén va dia nuodi

cay 96 giéng
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2.2. Phwong phap nghién ciru
2.2.1. Nudi cdy té bao
Tuan tu cac budc thuc hién tir qui trinh thu mau budng tring, thu nhan nang noan

don cling nhu thu nhan va nudi cay pGC dugc trinh bay bén duéi dyua theo qui trinh
cua tac gia Hoang Nghia Son va cong su [57].

2.2.1.1. Thu mdu buéng tring

Budng tring heo sau khi thu nhan duoc rira sach bang nudc mudi sinh 1y 0,9%
da duoc hap khu tring. Sau d6 budng trimg duoc gitr trong binh 6n nhiét va van
chuyén vé phong thi nghiém dé thu nhan nang noén don.

2.2.1.2. Phuwong phap thu nhdn nang noan don

Buong trang sau khi rira sach dugc thuc hién cat nang bang ludi dao 11 va can
dao 3. Phan md chira nang don sé& duoc cat roi. Sau d6, phan md bao ngoai vé nang
noan dugc 16t bo. Nang noan don duoc rira sach nhiéu lan bang méi truong DMEM
10% FBS va 1% khang sinh Pen/Strep. Nang nay s& duoc sir dung dé thu nhan va
nudi cay pGC.

2.2.1.3. Phuong phdp thu nhdn va nudi cdy pGC

Nang noan don sau khi dugc thu nhan sé dugc xtr ly vai pronase (Roche, Thuy
S7) dé loai bo hét té bao ngoai nang. Nang trimg sau d6 duoc mé va lon nguoc tir
trong ra ngoai. Té bao hat s& duoc tach khoi vo nang bang cach dung dau kim vubt
nhe mat trong cua nang tring. Vo nang sé duoc loai bo. Dich chira té bao hat s& duoc
ly tam 1500 vong/phut dé thu phan té bao ling sau ly tim cua té bao. Sau d6 phan
nay duoc huyén phi hoa va dugc chuyén vao binh nudi cay chira méi truong DMEM
10% FBS va 1% khéng sinh Pen/Strep. Té bao duoc nudi ciy & 37°C, 5% CO..

2.2.1.4. Phurong phdp cay chuyén pGC

L4y binh nu6i té bao ra khoi ta nudi, kiém tra hinh thai té bao dudi kinh hién
vi sau d6 lau con va dua vao tii cay vo tring. Khi thao tac trong ti cay, gd nhe binh
nudi cay dé lam bong tréc céc té bao chét sau d6 dung pipet hut boé méi trudng cit. Té
bao duoc rira qua 3 1an mdi 1an 1 phit voi PBS dé loai bo hoan toan méi truong cil
va té bao chét. Sau d6 té bao duoc xir Iy véi 1mL trypsin-EDTA 0,25% 1 trong vong
3 phit & 37°C, 5% CO,. G6 nhe binh nudi cdy té bao dé lam tach roi nhirng té bao

con bam trén bé mat binh nudi cay dé chuan bi cho viéc huyén phi hoa té bao bang
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2mL méi trudng DMEM 10% FBS va 1% khang sinh Pen/Strep va dugc chuyén vao
dng ly tam 15mL. Dich chira té bao hat s& dugc ly tam 1500 vong/phat trong 5 pht
dé loai bo dich néi va thu phan ling sau ly tdm cua té bao. Tiép sau d6 phan nay dugc
huyén pha héa va chuyén vao binh nuéi cdy méi chira méi trusng DMEM 10% FBS
va 1% khang sinh Pen/Strep.
2.2.2. Phwong phdap nhuém nhan pGC

Té bao pGC duoc rira 2 1an bang dung dich PBS mdi lan céch nhau 5 pht.
Sau d6 té bao dugc ¢b dinh trong 4 % paraformaldehyde (Nacalai Tesque, Nhat) trong
30 phut. Tiép tuc rua lai té bao bang dung dich PBS, 2 1an mdi 1an cach nhau 5 phut.
Té bao duoc xt ly véi Triton X-100 0,1% (Merck, Dtic) qua dém ¢ 4°C. Té bao lai
duogc rira 2 1an, mdi lan 5 phat bang dung dich PBS. Sau d6 dem nhudm té bao voi
Hoechst 33342 (14533 Sigma Alrdrich, Munich, Pic) trong 30 phit. Sau cuing té bao
duogc rira 2 1an bang dung dich PBS, mdi lan 5 phuat va quan sat duéi kinh hién vi
huynh quang dé danh gia.

2.2.3. Phwong phdp thir nghiém vi trong luc

Pé thuc hién danh gia thir nghiém so sanh giira diéu kién binh thuong trén trai
dat va diéu kién vi trong luc mo phong. CAc té bao dugc chia 1am 2 nhom: Nhom doi
chang, duoc nudi ciy trong diéu kién binh thuong va nhom méi trudng Vi trong luc
md phong (SMG) duoc nudi cy trén hé théng vi trong luc mé phong Gravite. Doi
v6i nhom SMG dia hoac binh nudi ciy té bao duogc dit cd dinh vao vi tri giit mau cua
hé théng Gravite va chon chuong trinh véi tc d6 quay 1,3.103G, tuong tu nhu moi
truong bén ngoai khdng gian va duoc dinh nghia 1a diéu kién vi trong lec mé phong.
Trong khi d6 cung thoi diém cac té bao ¢ nhém ddi ching duwoc nudi & didu kién
trong luc binh thuong 1G. Cac té bao duoc dénh gia va so sanh sau khi nudi cdy 72
gio. Cac thi nghiém duoc lap lai 3 1an [99].

2.2.3.1. Té bao nuéi trong dia 96 giéng

Méi truong st dung dé nudi pGC 1a DMEM/Ham’s F-12 véi L- Glutamine
(DMEM-12-1-A, Capricorn Scientific, Duc) c6 bé sung 15% FBS (FBS-HI-22B,
Capricorn) té bao pGC duoc nudi vao dia 96 giéng (161093, Thermo Scientific, M¥)
mat d6 2.10° té bao/giéng. Té bao duoc ciy vao dia 96 giéng, sau d6 100 pl moi

truong nudi cay duoc bd sung vao tirng giéng. Té bao duoc nudi trong ta nuoi
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& 37°C, 5% CO, trong 6 tiéng dé té bao bam vao bé mit giéng. Sau khi céc té
bao di bam, toan bd méi trudng cii duoc loai bo. Mdi giéng duoc bd sung 400
ul moéi truong nudi méi. Cac giéng nay duoc phu boi tim parafilm, day nap dia
96 giéng. Pia 96 giéng dugc Iap vao may vi trong luc md phong.

2.2.3.2. Té bao nuéi trong dia T25

Té bao pGC duoc nudi trong binh T-25 (160430, Thermo Scientific, M¥) véi
mat d6 1x10°té bao/ binh, trong tu 4m & diéu kién 37°C, CO2 5% trong méi truong
DMEM/Ham’s F-12 v&i L- Glutamine c6 bo sung 15% FBS b6 sung 0,5% khang sinh
Pen/Strep (15140-122, Gibco, M¥) sau khi cac té bao pGC di bam vao bé mat binh
nudi, binh nudi chtra té bao duoc d6 day méi trudng nudi cay.

2.2.4. Phwong phdp ddnh gid sw ting sinh ciia té bao

2.2.4.1. Panh gid mdt dj té bao bang phuwong phip WST-1

Phuong phap WST-1 duoc ding dé danh gia mirc do ting trudng va phat trién
cuia pGC khi nudi cay trong diéu Kién vi trong luc mé phong. Ban chét caa phuong
phap nay dua trén phan tng d6i mau caa cua mudi tetrazolium trong dung dich WST-
1 véi cac enzyme dehydrogenase trong ti thé. Khi té bao ting sinh manh, mirc do ho
hip cang nhiéu din dén luong enzyme tiét ra moi truong cang 16n, méi trudng nudi
chira WST-1 s& chuyén mau cang dam. C4c té bao pGC duoc nudi trong dia 96 giéng
v6i mat 6 1x10°% té bao/giéng va duoc nudi cay trong diéu kién vi trong luc md phong
72 gio.

Sau thtr nghiém vi trong lec 72 gio, lay cac dia 96 giéng ra khoi ti nudi, khir
tring va chuyén vao ta cdy. Quan st ghi nhan thong tin so b cua té bao, ding tay
g6 nhe dia dé lam bong hét cac té bao chét, mdi trudng nudi cay té bao cii duoc rit
bo khoi giéng. Tiép d6 cho 200 pL PBS 1X vao mdi giéng, dao nhe dia nudi cy. Luu
y qué trinh cho PBS vao giéng té bao can dugc thuc hién nhe nhang tranh gay bong
troc té bao. Té bao duoc rira PBS 3 1an mdi lan 5 phit. Sau khi hat bo hét dung dich
PBS, cho 100pl méi truong nudi cdy moi (DMEM/Ham’s F-12 véi 15% FBS va 1%
Pen/Strep) va 10l WST-1 (11644807001, Roche, Basel, Thuy Si) dugc cho vao moi
giéng nudi cia mdi nhém. Chuyén dia 96 giéng da o voi WST-1vao ta nudi té bao &

diéu kién 37°C, 5% CO trong thoi gian 3,5 gio. Sau thoi gian u 3,5 gio lay dia ra
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khoi tu nudi va thuc hién do gia tri O.D cua tirng giéng té bao. Gia tri nay duoc do
boi may quang phoé GloMax® Explorer Multimode Microplate Reader (Promega,
Fitchburg, My) ¢ budc song 450 nm.

2.2.4.2. Panh gid chu ky té bao (t7 1¢ cac pha bang #ng dung phan mém
Cytell, biéu hién phién mé cdk4, cdk6, cyclin A, cyclin D1), biéu hién dich ma Cdk4,
Cdké, Cyclin Al+ A2)

Thu hogch té bao: Sau thi nghiém vi trong lyc, cac binh nudi T25 chira pGC
duoc hit bé moéi truong va rira 3 1an véi 5mL PBS 1X cho mdi 1an. Mai binh nudi té
bao duoc u véi ImL dung dich Trypsin 0,25% trong 5 phit ¢ 37°C. Sau d6, cho thém
ImL méi trudng vao binh nudi té bao dé bat hoat Trypsin. Té bao dugc thu hoach va
ly tam vai tée do 1500 vong/phut trong 5 phit ¢ nhiét 6 thuong nham thu phan té
bao lang sau ly tam.

Ddnh gid ti 1¢ cac pha caa té bao trong chu ky té bao bang hé théng Cytell:
Céc té bao pGC duogc nudi cay trong méi truong DMEM/Ham’s F12 véi 15% FBS
va 1% Pen/ Strep trén dia 96 giéng & mat do 1x 10° té bao/giéng o diéu kién doi ching
va hé thdng vi trong lec md phong trong thai gian 72 gid. Sau 72 gio cac pGC dugc
cb dinh voi 4% paraformaldehyde trong PBS trong 30 phdt va tham véi 0,1% Triton
X-100 trong PBS (Merck, Darmstadt, Dtrc) trong 30 phat. Nhuém nhéan cua pGC véi
Hoechst 33342 trong 30 phut. Sau d6 rira lai té bao trong 3 1an mdi lan 5 phat. Ti 18
c4c pha cua té bao duoc dém bang phan mém ung dung trén hé théng Cytell (GE
Healthcare, MY).

Ddnh gid biéu hién mic phién ma cac gen cdk4 va cdke, cyclin A, cyclin
D1 diéu hoa chu ky té bao:

Phuong phap real-time PCR duoc sir dung dé danh gia biéu hién muac do phién
M4 cua cac gene lién quan dén diéu hoa chu ky té bao la cdk4, cdk6, Cyclin A, Cyclin
D1. Gene gapdh duoc st dung dé 1am d6i chung. Trinh ty chi tiét cac budce duoc thyuc
hién nhu sau:

Téch chiét RNA tong cua té bao: RNA tong cia pGC dugc tach bang kit
ReliaPrep™ RNA Cell miniprep RNA system (Z6011, Promega, M$). Ong
eppendorf chtra té bao sau khi thu hoach duoc giit lanh & 4°C va b6 sung 250p1 dung
dich TL+TG buffer, hat 1&n xudng déu dé li giai té bao. Sau d6 thém 85 pl Isopropanol
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100% duoc thém vao ong té bao, tron déu trong 5 gidy. Dich té bao sau khi li giai
duoc cho vao cot minicolumn c6 chira mang loc va li tim véi tée do 11.000 vong/phit
trong 30 gidy & diéu kién nhiét d6 20°C. Dich thai ra qua dng thu duoc loai bo. RNA
bam trén mang loc cia cot minicolumn dugc rira vai 500 pl dung dich RNA wash
solution bang cach ly tam véi téc d6 11.000 vong/phdt trong 30 gidy. Cot minicolum
chira mau RNA duoc u véi 30 pl DNase | incubation mix trong 15 phit ¢ 20°C, sau
d6 duoc rira véi 200 pl Column wash solution va ly tdm véi toc d6 11.000 vong/phut
trong 15 gidy. Cot chira mau duoc b sung 500 pl RNA Wash Solution va ly tam véi
téc d6 11.000 vong/phut trong 30 gidy, dich thai qua éng dugc loai bo. Cot minicolum
dugc chuyén sang 6ng thu méi, duoc bo sung 300 pl RNA wash solution vao cot va
ly tm véi toe do 11.000 vong/phut trong 2 phit. Cot minicolum tiép tuc dugc chuyén
sang eppendorf sach va duoc bo sung 50 pl nuéc cat nuclease-free water, ly tam voi
téc d6 11.000 vong/phut trong 1 phut dé thu RNA. Cac mau RNA thu duoc dugc trit
trong nito 16ng truge khi tién hanh chay real-time gRT-PCR.

Real- time qRT-PCR: Sy biéu hién mutc do phién ma cua céc gene lién quan
dén chu ky té bao duoc dinh lugng bang phwong phap real-time gRT-PCR. Cac gene
dugc danh gia bao gom cdk4, cdk6, cyclin A. Gene gapdh duoc sir dung dé lam doi
chang. Phan ung real-time gRT-PCR duoc chay bang may real-time PCR System
(Thermo Scientific, My), str dung kit 2x gPCR SyGreen 1-Step Go Hi-ROX kit
(PB25.32.03, PCRBiosystem, Anh). M&i phan tng c6 téng thé tich 1a 20 pl bao gdm
1 ul RNA mau, 2 ul mdi xudi va nguoc, 10 pl 2X Mix Hi-ROX, 1 ul RTAse, va 6 pl
dH.0. Chu trinh nhiét cua phan ang nhu trong Bang 2.5. Cac cap moi dic trung cho
cac gene khao sat duoc thé hién trong Bang 2.6. Mirc d6 biéu hién gene s& duoc tinh
bang phuong phap 2722 [58].
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Bang 2.5. Chu trinh nhiét cua phan tng real-time gRT-PCR cho céc gene lién

quan dén diéu hoa chu ky té bao

Phan tng Nhiét do Thoi gian
Chuyén héa RNA thanh DNA 45°C 15 phat
Tach mach 95°C 2 phut
40 chuky 95°C 10 giay
62°C 15 giay
71 budc 60°C 30 giay
Trir mau 4°C 30 phat

Bang 2.6. Trinh tu mdi cac gene diéu hoa chu ky té bao

Gene Trinh ty moi Tai liéu tham khao
dka F5-TTC GAG CAT CCC AATGTT GTC -3’
c
R 5-GTC TCG ATG AAC GAT GCAGTT G-3°
F5-TTGGCTTTG GTG GGT AGT TCT -3
cdk6 [59]
R5-TGAATG TCG GGT AGG AAG ATT G-3°
cyclin | F5-TGC ATC TAC ACC GAC AACTCC A-3
D1 R 5°-GTT GGA AAT GAACTT CACGTC TGT-3
) F 5°-GAT TTA CAT CTT AGA AAA CAA AGG-3
cyclin A [60]
R 5°-GGT GAT CCC GCC GTC CAC T-3’
F 5°-ATG GTG AAG GTC GGA GTC AAC-3’
gapdh [59]
R 5°-CTC GCT CCT GGA AGATGG T-3’

Ddnh gid biéu hién mikc dg dich ma cia cac protein Cdk4, Cdké, Cyclin
Al + A2 diéu hoa chu ky té bao:

Mirc d6 biéu hién cua cac protein lién quan dén dén chu ky té bao bao gom

Cdk4, Cdk6, Cyclin A1, Cyclin A2 dugc danh gia bang phuong phap western blot.
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Protein Gapdh duoc sir dung lam dbi chang. Trinh tu chi tiét cac budce thuc hién nhu

mo ta bén dudi:

Ly giai protein
¥
bién di SDS-PAGE
A 4
Chuyén mang PVDF
A 4
Khéa mang
9 * 9 ,
U khéng thé so cap
\ 4
U khéng thé th cap
¥
Hién phim

Hinh 2.1. Tém tit so d6 cac budc thuc hién western blot

Ly gidi protein: Té bao pGC sau khi thu hoach duoc ly giai bang Optiblot LDS
Sample Buffer (ab119196, Abcam, M¥) trong bé 6n nhiét & diéu kién 70°C trong 10
phut. Lugng protein thu dugc tir cac mau dugc chuyén vao céc giéng cia Precast gel
SDS-PAGE 4-12% (ab139596, Abcam, M¥).

Dién di SDS-PAGE: Sau d6 dugc dién di trong Optiblot SDS Run Buffer
(ab119197, Abcam, M¥) trong 2 gio & 50 V. Bé dién di duoc giit lanh bang da gel dé
tranh sy thoai hoa protein.

Chuyén mang PVDF: Protein da dugc phan tach trong Precast Gel SDS-PAGE
dugc chuyén Ién mang PVDF (ab133411, Abcam, M¥), duoc kep boi mot 16p gidy
loc Extra Thick Blot Paper (1703966, Bio-Rad, My) va mot 16p bot bién & mdi bén
va dit cé dinh vao cassette (Hinh 2.3). Cassette nay duwoc dit vao bé dién di chua
buffer TBST sao cho mit gel nam & phia cuc &m va mang PVDF nam phia cuc duong,
va duoc dién di trong 2 gio ¢ 50V.

Khoa mang: Mang PVDF dugc khéa mang qua dém & diéu kién 4°C trong
dung dich d¢m khdéa mang (Blocking Buffer, ab126587, Abcam, My)
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U khang thé so cap: Céc khang thé dugc sir dung trong nghién ctu nay gdom
Anti Cyclin Al + Cyclin A2 antibody (ab185619, Abcam, M¥), Anti-Cdk4 antibody
(ab137675, Abcam, M¥) va Anti-Cdk6 antibody (ab124821, Abcam, My) dugc pha
lodng 1:5000; khang thé Anti- Gapdh antibody (ab181602, Abcam, M¥) cho protein
Gapdh duoc pha lodng véi ti 1¢ 1:5000. Sau khi u qua khéng thé so cip, mang PVDF
duoc ria lai 3 1an, mdi 1an cach nhau 10 phat véi dung dich TBST.

U khang thé thi# cdp: Sau khi t xong véi khang thé so cap va rira, mang PVDF
duoc  tiép véi khang thé thir cap Goat-Anti Rabit 1gG (HRP) (ab6721, Abcam, M¥)

Hién phim: Kit AUTOMATIC X-RAY (873498, Fujifilm, Nhat Ban) duoc st
dung dé hién thi két qua western blot. T4t ca qua trinh hién phim dwoc thyc hién trong
phong téi theo tuan ty: Tam phim CL-XPosure Film (34090, Thermo Scientific, M¥)
dugc dat 1én mang PVDF va u trong 60 gidy. Sau d6, phim dugc nhung vao dung
dich hién hinh trong 15 gidy, ngay lap tic chuyén sang dung dich dinh hinh trong 15
gidy. Cudi cung, rira lai phim bang nuéc cat trong vong 30 gidy. Cac vach protein
phat huynh quang trén mang PVDF s& duoc hién thi &m ban trén phim. Cuong d6 cua
cac vach protein hién trén phim duoc do bang phan mém ImageJ (Vién sic khoe qubc
gia My).

2.2.5. Phwong phdp ddinh gid qud trinh té bao chét theo chwong trinh

2.2.5.1. Panh gid ti 1é té bao chét theo chuwong trinh bang phwong phdp té
bao dong chay

Cac pGC duogc nudi ciy trong binh T-25 véi mat do té bao 1x10° té bao/ binh
trong méi truong DMEM/Ham’s F-12 véi 15% FBS va 1% Pen/Strep & diéu kién
SMG trong 72 gio. Sau thoi gian thar nghiém, Iay binh nudi té bao pGC ra khoi ta
nudi, ghi lai théng tin va chuyén vao ta cay vo tring, gd nhe binh nudi té bao cho cac
té bao chét bong troc sau d6 hut bo méi trudng cii trong binh té bao ndy. Rua té bao
bang PBS 3 lan mdi lan 5 phat. Cho 1mL trypsin-EDTA 0,25% (Capricorn Scientific,
Pric) vao binh nudi té bao, nghiéng nhe binh nudi cho dung dich trypsin-EDTA trai
déu hét trén bé mit té bao. U binh nudi trong ta nudi 5 phat, sau d6 quan sat dudi
kinh hién vi xac nhan té bao da tach hoan toan ra khoi bé mat binh nuéi. Sau d6 cho
tiép 4mL té bao chira FBS vao binh nuéi, huyén phu héa nhe. Chuyén toan bo huyén

phu té bao & budc trén vao ong ly tam 15mL (luu ¥ trude khi ly thm éng 15mL can
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duoc quan parafilm dé dam bao vo tring) va cho vao may ly tdm ¢ ché do 1500 vong/
phut trong 5 phat. Lay éng 15mL ra khoi may ly tdm, khir triing bang con 70%, théo
parafilm va dua vao ti cdy. Nhe nhang hit bo méi truong bén trong 6ng ly tam dé
thu phan té bao ling sau ly tdm. Té bao sau khi thu hoach dwgc cb dinh véi 4%
paraformandehyde (Nacalai Tesque, Kyoto, Nhat) trong 15 phat. Sau d6 xu ly vai
FITC Annexin VV Apoptosis Detection Kit | (BD Biosciences, My) dé danh gia ti 1é
apoptosis. Eppendorf chira té bao duoc o véi dung dich chira 100 ml Binding Buffer
1X, 5 ul PI (Propidium lodide) va 5 ul FITC trong 25 phat ¢ nhiét dé phong, tranh
anh sang. Sau d6, miu té bao duoc bd sung thém 400 pl Binding Buffer 1X va duogc
phan tich bai hé théng BD Accuri™ C6 Flow Cytometer. (BD Biosciences, M¥).
Nhitng té bao dang trong qua trinh apoptosis s& duoc thé hién bang ti 1 cac té bao
duong tinh véi Annexin- V-FITC va cac té bao duong tinh vai Pl.

2.2.5.2. Phuwong phdp danh gid biéu hién phién ma cia cac gene apoptosis

Panh gia biéu hién mic d phién ma cua caa gene bax va bcl-2 lién quan dén
apoptosis bang phuong phap real-time qRT-PCR. Cac budc tach chiét RNA tong
cua té bao, twong tu nhu cac budc trong phan danh gia biéu hién muc phién ma cac
gen cdk4 va cdks, cyclin A, cyclin D1 diéu hoa chu ky té bao thuoc muc 2.2.4.2.

Phdn #ng real-time gRT-PCR:

Sy biéu hién murc do phién ma cua cac gene lién quan dén sy chét theo chuong
trinh (apoptosis) dugc danh gia bang phuong phap real-time gRT-PCR. Cac gene
dugc danh gia bao gdm bax va bcl-2. Gene gapdh duoc st dung dé lam d6i chang.
Phan &ng real-time gRT-PCR duogc chay bang may real-time PCR System (Thermo
Scientific, My), str dung kit 2x gPCR SyGreen 1-Step Go Hi-ROX kit (PB25.32.03,
PCRBiosystem, Anh). MJi phan tng c6 tong thé tich 1a 20 ul bao gém 1 pl RNA
mau, 2 pl mdi xudi va nguoe, 10 pul 2X Mix Hi-ROX, 1 ul RTAse, va 6 pl dH,0. Chu
trinh nhiét caa phan tng nhu trong bang 2.7. Cac cap mdi dic trung cho cac gene
khao sat duoc thé hién trong bang 2.8. Mac do biéu hién gene s& duoc tinh bing

phuong phap 2744¢,
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Bang 2.7. Chu trinh nhiét cua phan tng real-time gRT-PCR cho céc gene lién

quan dén apoptosis.

Phan urng Nhiét do Thoi gian
Chuyén héa RNA thanh DNA 45°C 15 phut
Tach mach 95°C 2 phat
40 chu kg 95°C 10 giay
52,20C 15 giay
71 buéc 60°C 15 giay
Trit mau 4°C 30 phat

Bang 2.8. Trinh ty moi cac gene lién quan dén apoptosis

Gene Trinh ty moi Tai liéu tham
khao
F5-CCAGGAGTT CCCAATGTT GTC -3’
bax R 5-TTC ATC CAG GGG AGG TAC AAC -3’
bel.2 F5-TCTTCATTC ACACCGAGT AGTGC -3 [o1]

R 5’- TGA GGT TAG AGC CAT CTG GAA A -3°

dh F 5°- CAT GAG AAG TAT GAC AAC AGCCT -3 [50]
a
o R 5’- AGTCCTTTCCACGATACCAAAGT -3°

2.2.6. Phwong phdp ddinh gid sw thay déi hinh thai té bao

Sau khi hoan tat viéc nudi cdy trong diéu kién vi trong luc mé phong, cac té
bao pGC can duoc thu hoach va ¢ dinh té bao dé chuan bi cho viéc danh gia hinh
thai nhan va té bao chat cua té bao. Cac dia 96 giéng chira té bao pGC dugc rit bo
moi truong va rira lai 3 1an véi PBS. Mdi giéng té bao duoc rira 3 1an vai 100 pl PBS
(PBS-10XA, Capricorn Scientific, Puc). 50 pl 4% Paraformaldehyde Phosphate
Buffer Solution (09154-85, Nacalai Tesque, Nhat Ban) dugc cho vao mdi giéng té
bao va u trong 15 phit. Mdi giéng té bao duoc rira 3 lan véi PBS (100 pl/lan). Sau
d6, 50 pl Triton 0,1% (X100, Sigma-Aldrich, M¥) duoc bd sung vao mdi giéng va u
trong 1 gio.
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2.2.6.1. Phuong phap danh gia hinh thai nhdn

Nhan té bao pGC dugc nhuém bang Hoechst 33342 vai thé tich 30 pL/giéng,
trong 15 phit. Té bao sau d6 duoc ria lai 3 1an voi PBS va dem quan sat duéi kinh
hién vi huynh quang Cytell (GE Healthcare, M¥). Céc chi s6 lién quan dén hinh thai
nhan té bao gom: cuong do, dién tich, hinh dang dugc phan tich bang phan mém tng
dung Cell Cycle [62].

2.2.6.2. Phwong phdp ddnh gid hinh thdi té bao chat (dién tich té bao, chi sé
FSC)

Dé danh gia sy thay d6i hinh thai té bao chét ciing nhu dién tich té bao, phan
mém ImageJ (Vién stuc khoe quoc gia, M¥) duoc str dung dé danh gia. Cac anh chyp
té bao tir hé thong kinh hién vi huynh quang Cytell dugc chuyén do6i sang dang 8-bit
va thiét 1ap cac thdng sé theo mot ngudng chung dé loai bo anh sang nén truéc khi
tinh toan. Pé ciing ¢b thém bang ching lién quan dén nhiing thay doi vé mat hinh thai
ctia pGC trong diéu kién vi trong luc md phong ciing dugc danh gia bang phuong
phap té bao dong chay thdng qua do chi sé6 FSC (Forward Scatter), theo nguyén ly:
Khi dong té bao di qua ngudn laser cua hé thdng phan tich té bao dong chay, ching
s& bi tan xa lai &nh sang. Su phan xa nay duoc thu nhan va do bang 2 cam bién quang
hoc. M6t cam bién do su phan tan doc theo dudng di cua tia laser va cho ra chi sb
FSC. Chi sb nay dugc tinh toan bang cach chuyén d6i cudng do anh sang phét ra
thanh tin hiéu dién. Phép do FSC cho phép phan biét c4c té bao theo kich thudc dya
trén nguyén tic cuong d6 cua FSC ti 18 thuan voi duong kinh té bao.

2.2.7. Phuwong phdp ddnh gid sw thay doi Cau triic khung xwong té bao

Thu hoach té bao duoc thyuc hién nhu myc 2.2.4.2 trong phan thu hoach té bao.

2.2.7.1. Panh gid biéu hién phién ma cac gen vi éng, Vi soi

Biéu hién mirc do phién ma cua cac gene ma hoa cho bo khung xwong té bao
dugc danh gia bang phuong phép real-time qRT-PCR. Gene a-tubulin 3 va g-actin 1a
2 gene duoc sir dung dé danh gia. Gene gapdh duoc str dung dé 1am d6i ching. Qué
trinh thuc hién thi nghiém duoc thuc hién tuan tu nhu cac budc muc 2.2.4.2 anh gia
chu ky té bao. Phan danh gia biéu hién mirc d6 phién ma cac gene diéu hoa chu ky té
bao. Trong truong hop cu thé nay chu trinh nhiét nhu bang 2.9 c4c cap méi dic trung

cho cac gene khao sat duoc thé hién nhu bang 2.10.
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Bdng 2.9. Chu trinh nhiét cua phan ung real-time gqRT-PCR cho cac gene ma

hoa khung xuong té bao

Phan urng Nhiét do Thoi gian
Chuyén héa RNA thanh DNA 45°C 15 phut
Téch mach 95°C 2 phat
40 chu kg 95°C 10 giay
60°C 15 giay
71 budc 60°C 15 giay
Trit mau 4°C 30 phat

Bang 2.10. Trinh tu moi cua cac gene ma hoa khung xuong té bao

Tai liéu tham

Gene Trinh tu moi
khao

_ F 5’- CATTGAAAAGTTGTGGTCTGATCA -3’
a-tubulin [63]
R 5’- GCTTGGGTCTGTAACAAAGCAT -3’

_ F 5’- CACGCCATCCTGCGTCTGGA -3
[-actin [64]
R 5’- AGCACCGTGTTGGCGTAGAG -3’

dh F 5°- CATGAGAAGTATGACAACAGCCT -3’ [50]
gap
R 5- AGTCCTTTCCACGATACCAAAGT -3°

2.2.7.2. Banh gia biéu hién dich ma cia cia cac gene vi ong, Vi Soi

Trong nghién ciru ndy, mirc d6 biéu hién cua cac protein cau trac khung xuong
la o-tubulin va PB-actin duoc danh gia bang phuong phap western blot. Protein
GAPDH duoc st dung lam ddi chimg. Cac budc thuc hién thi nghiém twong tu nhu
muc 2.2.4.2 Panh gia chu ky té bao, phan danh gia biéu hién mac dich ma cua cac
gene diéu hoa chu ky té bao. Céac khang thé duoc st dung bao gom:

Khéng thé so cip: Anti-beta actin antibody (ab8226, Abcam, M) va Anti
alpha tubulin antibody (ab52866, Abcam, My) dugc pha lodng vai ti 1€ 1:1000, Anti
-GAPDH antibody (ab18602, Abcam, M¥) dugc pha lodng vai ti 1€ 1:5000.
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Khéng thé thi cap: Goat Anti-rabbit IgG (HRP) (ab6721, Abcam, M§) va Goat
Anti- Mouse IgG (HRP) (ab6789, Abcam, M¥).
2.2.8. Phwong phdp théng ké
Phan mém Sigma Plot (SYSTAT, M§) dugc dung dé phan tich sé liéu trong
nghién ctru. Phuong phap One way ANOVA duoc sir dung dé danh gia sy khac biét
gitra cAc nhom thi nghiém, trong d6 p < 0,05, p < 0,01, p < 0,001 dugc xem la cac

khac biét c6 ¥ nghia thong ké.

*So d6 tom tit cac budc trong ndi dung nghién ciu

Noi dung nghi¢n ciru
N
T

|
l |

Hinh 2.2. So db tém tit cac budc trong ndi dung nghién ciu
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CHUONG 3 KET QUA VA THAO LUAN
3.1. Két qua thu nhan va nudi cay té bao pGC
3.1.1. Két qud thu nhdn nang trigng va té bao pGC

Trong nghién ctru nay, cac nang tét duoc ding cho viéc thu nhan té bao hat,
con c&c nang xau, thoai hoa s& dugc loai bo. Cac nang c6 chat lwong xau 1a nang cé
mau tring, té bao hat bén trong bi bong khoi thanh nang noan, té bao dang trong giai
doan thodi hoa, xay ra qua trinh té bao chét theo chuong trinh. Cac nang noén tot co
kich thuédc tron déu, c6 mau vang tuoi va cac mach méau van con quanh nang, té bao
hat khéng bi bong khai thanh nang noén va khéng bi thoai héa.

Phuong phap cat nang dugc sir dung cho viéc thu nhan té bao hat. Phuong
phap nay doi hoi ky thuat thao tac phtrc tap hon phuong phap choc hiit nhung né
khéng chi gitip chon loc mot cach chinh xac cac nang tét, ma con phan loai duoc cac
nang theo cé4c kich thugc khac nhau. Té bao duogc thu nhan bang phuong phap cat
nang c6 chat luong tét hon, dam bao cho qua trinh nudi cay, tang sinh va danh gia
cac dic diém hinh thai, biéu hién gene ciing nhu kha ning biét hda cua té bao. Trong
khi @6 thu té bao hat bang phuong phép choc hiat bang kim c6 thé 1am 13n té bao hat
Vi cac loai té bao khéc ciia nang trimg nhu té bao biéu md, té bao theca hay 1an té
bao mau va hong cau, hoac thu nham té bao tir cc nang xau, thoéi hoa an trong 16p
V6 nang.

Hinh 3.1. thé hién qua trinh thu nhan nang trang bang phuong phap cat roi
tung nang. Cac nang don sau d6 duogc loai bé mang va cac mang md xung quanh.
Hinh 3.1D thé hién mot nang don c6 chat lwong tot, nang c6 cau trac dong déu, dich
nang trong sudt va vang déu, cac mach mau quanh nang van con, khong c6 té bao
bong tréc trong nang. Cac nang nay sé dugc sir dung cho quéa trinh thu nhan té bao
hat budng trimg heo dé thuc hién cac thi nghiém tiép theo nhu nuéi cdy so cap, cay
chuyén va thir nghiém cam ang vi trong lec mé phong. Nghién ciu nay da thu nhan
dugc 78 nang trimg heo don c6 chat lugng tét. Trong dé sé lugng cac nang cé kich
thude duogc sir dung cho phan 1ap té bao hat (duong kinh nang tir 1-2 mm) 1a 45. Té

bao hat tir cic nang nay cho kha ning tang sinh tét, ¢ hinh thai dong nhat.
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Hinh 3.1. Tién trinh thu nhan nang nodn don tir budng tring heo. A. Budng

trimg dugc cat thanh cac phan nho. B. Nang don duoc cat roi khoi budng tring. C.

V6 nang duoc bac tach khoi nang budng tring. D. Hinh thai nang trimg heo don.
Sau khi thu nhan cé4c nang tring heo, té bao hat s& dugc thu nhan bang céch
str dung 6ng mao quan hat dich nang va té bao bén trong nang tring. Té bao s& duoc
chuyén vao cac binh nudi té bao T25 véi méi truong nudi cady DMEM bo sung 10%
FBS va 1% khang sinh. Sau 24 gio nudi ciy, té bao pGC phat trién va bam trai trén
bé mat binh nudi cay (hinh 3.2). Té bao pGC ¢6 hinh dang hinh thoi sau 3 gio va 12
gio nudi cay. Té bao pGC ting sinh binh thuong, khdng cd biéu hién phan manh cua

té bao chat hay phan manh nhan.



49

Thwde do 100 pm Thuoc do 100 pm

Hinh 3.2. Két qua nudi ciy so cap té bao pGC. A, B, C: c4c quan thé té bao pGC
bam va ting sinh trén bé mat binh nudi cay sau 24 gio.
3.1.2. Két qud nudi cdy, cdy chuyén va ting sinh té bao pGC

Trong nudi cay so cap, té bao pGC bam va phat trién trén bé mat binh nudi
cay (hinh 3.2A), céc té bao & lan cdy chuyén so cip nay cd dang hinh thoi. Té bao
nudi cdy so cap thé hién sy tang sinh manh, (hinh 3.2B) nhung trong qué trinh thu
nhan té bao, nhiéu té bao chét, khong bam duoc 18n bé mat binh nudi cay T25 (hinh
3.2C). Do d6, céc té bao chét nay can duoc loai bo. Té bao pGC nudi ciy so cap can
duoc cay chuyén dé danh gia kha ning ting sinh ciing nhu dé thu duoc quan thé té
bao hat d6ng nhat.

Trong lan cy chuyén tha nhat (hinh 3.3A va B), pGC van thé hién kha nang
tang sinh manh, t& bao van gitr dugc hinh thai gidng té bao nudi cay so cap. Cac té
bao d3 bam va ting sinh roi nhau, khéng con phat trién thanh tirng cum nhu trong
nudi cay so cap. Té bao ¢ lan cdy chuyén thi nhat nay bat dau thé hién dic diém hinh

thai gidng nguy@n bao soi nhu bam trai manh, té bao dang phing, kéo dai giéng hinh
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thoi. Té bao khong biéu hién dic diém thoai hoa hay su chét theo chwong trinh (phan

manh té bao chat).

A

Hinh 3.3. Hinh thai té bao pGC qua cac lan cy chuyén. A, B. Té bao pGC lan ciy
chuyén thir 1. C, D. Té bao pGC lan cay chuyén thir 3va 5. E, F. Té bao pGC lan
cay chuyén thu 7 va 9.

O lan ciy chuyén thir 3 va 5 (hinh 3.3C va 3.3D). Té bao pGC vin thé hién
kha nang ting sinh manh. Té bao bam trai manh hon, van duy tri dic diém hinh thai
gidng nguyén bao soi. Té bao khdng biéu hién dic diém thoai héa hay su chét theo
chuong trinh (phan manh té bao chat).

O lan cay chuyén thir 7 va 9 (hinh 3.3E va 3.3F). Té bao pGC van thé hién kha

ning ting sinh manh. Té bao bam trai manh hon, tuy van duy tri dic diém hinh thai
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gidng nguyén bao soi nhung trong quan thé té bao hat ¢ cac lan cdy chuyén nay da
Xuat hién mot sb té bao thay d6i hinh dang. Hon nira, trong quan thé té bao hat ciing
d3 bat dau xuét hién mot sb dic diém thoai hoa ciing nhu sy chét theo chwong trinh
nhu phan manh té bao chat. Két qua nay ciing phu hop véi cac nghién ctu cua
Dinarelli va cong su thuc hién nim 2018 trén té bao hong cau [96], Zhang va cong
sur thure hién trén té bao pGC [36].
3.2. Két qua danh gia s ting sinh cia pGC dwéi diéu kién vi trong lwc

Mtc d6 ting sinh ctia pGC duoc danh gia bang hai phuong phap WST-1 va dém
mat do té bao bang phan mém trén hé thdng Cytell.

3.2.1. Két qud ddinh gid sw thay d6i mdt d¢ té bao bang phwong phip WST-1

Sau thr nghiém vi trong luc, c6 thé nhan thay su khéc biét vé mat do té bao

pGC gitta hai nhém thi nghiém. Qua quan sat dudi kinh hién vi, cac té bao pGC &
nhoém SMG ¢6 phan moc thua hon va mat do thap hon so véi nhom ddi chiing (hinh
3.4). Két qua do mat d6 quang hai nhém thi nghiém & phwong phap WST-1 ciing cho
thay mat d6 quang té bao pGC trong nhém SMG la 0,45 + 0,03; thap hon c6 ¥ nghia
thdng ké so véi nhom ddi ching (0,49 + 0,03; P <0,001) (hinh 3.4).

P <0.001

0.D. (450 nm)

0.1

0.0
Déi chimg SMG

Hinh 3.4. Thir nghiém WST-1 danh gia sy ting sinh té bao pGC giita moi
truong SMG va ddi chiing
3.2.2 Két qud ddnh gid sw thay déi mat dé té bao bang phan mém Cytell
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Két qua dém mat d6 té bao bang phan mém Cytell & hinh 3.5 cang khing dinh
su ¢ ché cua diéu kién SMG 1én sy ting sinh té bao pGC. Cu thé, mat d¢6 pGC trung
binh & nhom SMG 1a 3.095 + 1.108 té bao/giéng, thap hon dang ké so v4i nhom ddi
chung 12 3.995 + 815 té bao/giéng (P = 0,022). Nhitng két qua trén cho thay ring diéu
kién SMG da gy anh huong 1én qua trinh phat trién cua dong té bao pGC bang cach

trc ché sy tang sinh cua ching.

6000 P =0.022
5000
en
< 4000
)
3
<= 3000
@
O
<2000
1000
0

Déi chirng SMG

Hinh 3.5. Thir nghiém danh gia mat ¢6 pGC bang Cell Cycle App cua kinh
hién vi huynh quang Cytell.
3.2.3. Két qud ddnh gid chu ky té bao

3.2.3.1. Két qua ddnh gid ti 1é cac pha

Chu ky té bao pGC dugc danh gia bang phan mém Cell Cycle App cua hé
thng kinh hién vi huynh quang Cytell. Qua két qua thé hién ¢ hinh 3.6, ti 18 té bao
pGC di vao pha nghi GO/G1 ¢ nhéom SMG la 58,62 + 1,97%, cao hon so v4i nhom
d6i ching 12 47,53 + 2,22% (P < 0,001). Pha tong hop S ¢ hai nhém thi nghiém khang
c6 su khac biét dang ké. Ti Ié té bao di vao pha S & nhom ddi ching 1a 15,07 + 4,04%
trong khi & nhém SMG 1a 15,01 + 2,45%. Ti lé té bao pGC di vao pha phan chia &
nhém SMG giam so v&i nhoém dbi ching (23,05 + 2,54% so véi 34,96 + 2,09%, P <
0,001). Két qua nay chitng to diéu kién SMG da cam ung té bao pGC giam phan chia

va di vao pha nghi.



53

GO/G1: 47.53t 2.22% GO/G1: 58.62+ 1.97%
S:15.07 * 4.04% S$:15.01 £ 2.45%
G2/M: 34.96  2.09% G2/M: 23.05 t 2.54%

Hinh 3.6. Phan tich chu ky té bao phan mém Cell Cycle App cua kinh hién vi
huynh quang Cytell. Mau xanh dwong thé hién pha G0/G1, mau dé thé hién pha S,
mau xanh 14 thé hién pha G2/M. A. Nhom ddi ching. B. Nhém cam ¢ng SMG.

Qua trinh tai cau tric nhan can su tong hop DNA va céac thanh phan té bao lién
quan. Trong pha S cua chu ky té bao, viéc sao chép DNA din dén su ting cuong do
nhan va ngung tu nhiém sac chat. Qua trinh chuyén tir pha S sang pha G2/M chuan
bi cho giai doan nguyén phan ciing lam ting cuong d6 nhan trong té bao [65]. Két
qua danh gia hinh thai nhan trong nghién cru cho thay tuy khéng cé su thay doi ro
nét vé dién tich va hinh dang, cuong d6 nhan cua té bao pGC giam khi duoc nudi
trong mdi truong vi trong luc mé phong. Két hop véi cac danh gia vé chu ky té bao,
nhitng thay d6i nay duoc cho la két qua cua su giam biéu hién cac gene lién quan dén
chu ky té bao, dan dén lam giam ti Ié té bao di vao qua trinh phan chia & té bao pGC
trong moi treong Vi trong luc mé phong.

3.2.3.2. Két qud ddnh biéu hién phién ma cdk4, cdk6

Phan tich real-time gqRT-PCR cho thay sy biéu hién caa gene cdk4 trong té bao
pGC & nhom ddi chig cao hon so vai té bao pGC trong nhém cam tng vi trong lyc
md phong (P = 0,03). Té bao pGC trong nhdém dbi chimg ciing cho thay mire do biéu
hién cdk6 cao hon so v&i nhdm cam ng vi trong luc mé phong (hinh 3.7) (P = 0,023).
Sy giam biéu hién caa gene cdk6 murc phién mé cua té bao pGC & nhom té bao hat
nang nodn cam ung vi trong lyc mod phong dién ra manh hon so véi sy biéu hién caa

gene cdk4.
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Muc do biéu hién mRNA theo gapdh

Doi chitng SMG

Hinh 3.7. Két qua phan tich real-time qRT-PCR gene cdk4 va cdk6 ¢ pGC.

Tién trinh chu trinh té bao va sy biéu hién cua céc protein chu ky té bao chinh
da duogc xac dinh c6 lién quan dén viéc giam su tang sinh té bao. Phan chia té bao l1a
qua trinh cho phép té bao ting sinh. Trong tién trinh chu ky té bao, Cdk4 va Cdk6
lien két véi cac cyclin D dé tao ra cac phic hop thuc day qua trinh chuyén tir pha G1
sang pha S [66]. Su chuyén d6i nay dong mot vai trd quan trong trong viéc kiém soat
su tang sinh té bao [67]. Uc ché Cdk4/6 gay ra su suy giam ting sinh té bao [68];[69].
Cdk4 va Cdk6 giam biéu hién trong té bao pGC trong diéu kién vi trong luec md phong
dan dén su gia ting té bao trong pha GO/G1.

3.2.3.3. Két qua danh biéu hién phién ma cyclin A, va cyclin D

Phan tich real-time qRT-PCR con cho thay su biéu hién cia gene cyclin A
trong té bao pGC & nhoém ddi chig cao hon so véi té bao pGC trong nhém cam @ng
vi trong luc mé phong (P < 0,001). Tuy nhién su biéu hién cua cyclin D cua té bao
pGC trong nhém ddi ching va nhém cam &ng vi trong luc md phong khong cé su
khéc biét (hinh 3.8) (P = 0,821).
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Hinh 3.8. Két qua phan tich real-time gRT-PCR gene cyclin D va cyclin A & pGC

3.2.3.4 Két qud danh gid biéu hién dich ma cia Cdk4 va Cdk6

Két qua phan tich western blot vé sy biéu hién cua hai protein Cdk4 va Cdk6
dugc md ta trong hinh 3.9. Trong trudng hop nay cho thiy té bao pGC déu thé hién
su giam biéu hién caa protein Cdk4 va Cdk6 khi duoc cam ng vi trong luc md phong.
Do d6, su thay doi trong biéu hién cua Cdk4 va Cdk6 la nguyén nhan dan téi nhiing
bién doi trong tién trinh phan chia cua té bao. Piéu nay dya trén co sd sy sinh truéng
cua té bao gan lién vai chu ky té bao. Mot chu ky té bao gom 4 giai doan co ban gom:
pha nghi (G0/G1), pha tong hop DNA (S), pha tong hop protein va nguyén phan (G2)
va pha M (nguyén phan).

Két qua phan tich chu ky té bao cho thiy ti & cac té bao pGC di vao pha

G0/G1 ¢ nhdém SMG cao hon nhom d6i ching, diéu nay cho thay diéu kién vi trong
luc md phong da thiic day té bao pGC budc vao giai doan M trong chu ky té bao [39].
Tir d6 c6 thé két luan rang day 1a nguyén nhan lam thay d6i ti & té bao trong cac pha
khéc nhau caa chu ky té bao pGC khi phan tich tich bang phan mém chuong trinh
Cell cycle.
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Hinh 3.9. Sy biéu hién protein Cdk4 va Cdks.

A. Két qua phan tich mirc d6 biéu hién protein Cdk6. B. Két qua phan tich muc
d6 biéu hién protein Cdk6. C. Phan tich western blot protein Cdk4 va Cdks.

Sy ting sinh cua té bao doi hoi sy phan chia té bao duoc kiém soéat bai céc
phan tir diéu hoa chu Ky té bao nhu cac Cyclin va Cdk [70]. Cdk4 va Cdké dong vai
trd quan trong trong pha G1 va ching ciing giup thiic day su chuyén tir pha G1 sang
pha S trong chu ky té bao [71]. Bén canh d6, Cyclin D dong vai trd quan trong trong
pha G1 va kich hoat cac giai doan chuyén tiép giita pha G1 va pha S [39] . Vi vay,
nhitng thay d6i trong su biéu hién caa Cdk4, Cdk6 va Cyclin D déu gay anh hudng
t6i tién trién cua chu ky té bao. Trong nghién ciru ndy, sy biéu hién cua cac Cdk4,
Cdk6 va Cyclin D déu c6 sy suy giam & nhom té bao pGC dugc nudi cay trong moi
truong vi trong luc md phong so véi nhém té bao pGC dbi ching. Piéu nay cho thay
rang diéu kién vi trong lec md phong gay ra sy bit gitr té bao pGC ¢ pha G1 va ngin
chan su chuyén tir pha G1 sang pha S. Két qua nay ciing twong dong véi két qua phan

tich chu ky té bao véi ti 1& té bao pGC nudi ciy trong mdi trudng vi trong luc mo
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phong & pha GO/G1 cao hon so vdi ti & t& bao pGC nudi ciy trong diéu kién binh
thuong.

3.2.3.5. Két qua ddnh gid biéu hién dich ma cua Cyclin A va Cyclin D

Sy biéu hién cua protein Cyclin Al + A2, va Cyclin D duoc md ta trong hinh
3.20. Két qua phan tich western blot cho thay su biéu hién cua Cyclin D cua té bao
pGC trong nhém ddi chung va nhém cam &ng vi trong luec md phong khong cé su
khac biét vé mit thong ké (P = 0,568). Trong khi d6 té bao pGC & nhdm cam tng vi
trong luc md phong lai giam biéu hién protein Cyclin A1 va A2. Diéu nay ching to
Vi trong lrc md phong 1am thay doi sy biéu hién cua protein diéu hoa chu ky té bao
Cyclin A1 va A2, dan dén anh huéng 1én ti I¢ té bao trong cac pha cua chu ky té bao
pGC.

0.2 CyclinD A
P=0.568

0.1 I ;

Bi¢u hién protein theo Gapdh

Doi chimg SMG

10 CyclinAl+A2 P=0,023

0.8 1

Bi¢u hién protein theo Gapdh
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CmAl+Az S
cop - S
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Hinh 3.10. Su biéu hién protein Cyclin D va Cyclin Al + A2. A. Két qua
phan tich mare do biéu hién protein Cyclin D. B. Két qua phan tich muc d6 biéu
hién protein Cyclin A1 + A2. C. Phan tich western blot protein Cyclin D va Cyclin
Al + A2.
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Du hanh vii tru gay ra nhiéu thay d6i sinh Iy & nguoi, bao gom trao d6i chit,
diéu hoa gen, thanh phan vi sinh vat, hé mién dich [69] . Hon nita, c4c chuyén bay vii
try ciing khién con ngudi phai d6i mit véi nhiéu nguy co anh hudng dén sinh san lién
quan dén b xa, vi trong lrc va siéu trong luc [6] . Pay 1a mét trong nhitng nhuoc
diém cua thi nghiém thuc hién trong vii tru. Vi vay, cac thi nghiém trén mit dat trong
diéu kién méi trudng khdng gian mé phong 1a rat can thiét dé nghién ciru su thay doi
cua té bao, mod va co quan sinh san ma khdng lam anh huong dén sirc khoe cua cac
nha nghién ctu.

Nghién ctru trude day da chung minh rang diéu kién vi trong luc md phong
(SMG) duoc tao ra béi mé hinh treo chi sau ciia Morey-Holton tc ché sy ting sinh
té bao hat & chudt, thac day quéa trinh chét caa té bao hat ¢ chudt, anh hudng dén mic
tiét hormone va 1am giam déng ké kha ning sinh san [72]. Ngoai ra, vi trong luc mo
phong tao ra bang hé théng budng quay ciing lam giam sy phat trién cua té bao hat &
chuot [73].

Trong nghién cu hién tai, md hinh clinostat 3D duoc sir dung dé tao diéu kién
SMG. Két qua cua nghién ciru ciing cho thiy diéu kién SMG tc ché su ting sinh cta
té bao pGC. Két qua nay phl hop véi cac nghién ciru trén. Hon nita, phan tich su tién
trién ctia chu ky té bao va su biéu hién cia cac protein chinh lién quan dén chu ky té
bao duoc chimg minh 13 c6 lién quan dén viéc giam sy gia tang sé lwong céc té bao
pGC.

Sy phan chia va ting sinh t& bao rat can thiét cho su phat trién cua sinh vat va
can bang ndi mdi [74]. Chirc nang co ban cia chu ky té bao la sao chép chinh xac
DNA va tach c4c ban sao dé tao nén cac té bao con méi. Qua trinh nay cho phép ting
sinh té bao. Chu ky té bao dugc chia thanh bén giai doan riéng biét, d6 1a G1 (pha
khoang tréng giai doan 1), S (tong hop DNA), G2 (pha khoang tréng giai doan 2) va
M (nguyén phan/giam phan), duoc kiém soat boi cac protein lién quan dén chu ky té
bao [75].

Cdk4 va Cdke rat can thiét trong qua trinh ting sinh té bao & dong vat cé va,
noi chiing gdp phéan thiic day té bao di vao pha S cua chu ky phan chia té bao [76].
Cyclin A1 va A2 dong vai trd quan trong trong cac pha S va G2/M trong tét ca cac té
bao tang sinh [77] [78]. Piéu nay cho thay sy giam biéu hién cua Cdk4 va Cdk6 dan
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dén sy kéo dai pha GO/G1 ¢ pGC trong nhém SMG. Su giam biéu hién caa Cyclin
Al va A2 dan dén ti 16 pGC cua nhém SMG & pha S va pha G2/M giam theo. Nhitng
thay d6i ndy cho thiy diéu kién SMG khdng chi tang ti 1& cac té bao pGC di vao pha
G0/G1 ma con lam giam ti 1é té bao nay di vao pha S va G2/M. Pay 1a nguyén nhan
cua su bat gitr chu ky té bao va 1am cham qua trinh ting sinh té bao pGC trong diéu
kién SMG.

Strc sdng cua té bao co thé dugc thay doi theo nhiéu cach khac nhau trong diéu
kién SMG. Su gia ting ti 16 sbng cua céc té bao tién than co tim dd duoc quan sat
thdy trong diéu kién SMG [79]. Trong khi do, nghién ctu cua Deng va cong su lai
cho thay rang diéu kién SMG c6 thé gy ra quéa trinh apoptosis va tc ché kha ning
t6n tai cua té bao U251 [80]. Tuy nhién, cac nghién ciru khac da ching minh rang
diéu kién SMG khong anh huong dén kha ning ton tai cua dong té bao SAOS-2 [81]
té bao géc md mad [82], hoic té bao gbc trung mo tiy xuong & ngudi [83]. Nghién
ctru ndy cho thay diéu kien SMG wc ché su ting sinh té bao pGC, nhung lam ting
nhe ti & séng caa pGC. Két qua nay cho thay sy thay doi kha ning ton tai trong moi
truong SMG phu thudc vao cac loai té bao khac nhau.

3.3. Két qua danh gia qua trinh apoptosis
3.3.1. Két qud ddnh gid ti |é apoptosis

Kha ning séng dong vai trd quan trong trong sy ting sinh quan thé té bao. Ti
I& séng cua té bao dugc danh gia bang phuong phap phan tich té bao dong chay.
Phospholipids ciia mang té bao duoc phan phdi khong dbi xting gitra c4c mit bén
trong va bén ngoai cua mang. Phosphatidylcholine va sphingomyelin dugc phoi bay
trén mit bén ngoai cua Iop lipid kép, trong khi phosphatidylserine nim & bé mat bén
trong. Trong quéa trinh apoptosis, su bat ddi xirng nay bi phéa v& va phosphatidylserine
bi 16 ra & bé mit bén ngoai cua mang plasma. Do Anenxin V lién két véi ai luc cao
vé6i phosphatidylserine, nén Annexin V lién két véi fluorochrom cé thé duogc st dung
dé phat hién té bao apoptotic bang phuong phéap té bao dong chay.

Strc séng va su chét theo chuong trinh cua té bao pGC duoc danh gia bang
phuong phap phan tich té bao dong chay. Phan tich té bao dong chay cho thay kha
nang ton tai cua té bao pGC & nhém SMG ting nhe. Ti 18 sdng cua té bao pGC &
nhém déi ching va SMG lan Tuot 13 95,73 + 0,32% va 96,67 + 0,32% (P = 0,024).
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Ngoai ra, ti 1& té bao chét theo chuong trinh cua té bao pGC & nhém SMG thip hon
so vai nhém ching (2,03 £ 0,65% so vai 3,73 £ 0,25%, P = 0,013) (hinh 3.11). Nhitng
két qua nay cho thay rang diéu kién SMG c6 thé nang cao kha ning tdn tai cua té bao
pGC.
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Hinh 3.11. Phan tich sirc séng va qua trinh apoptosis cia té bao pGC
3.3.2. Két qud ddanh gid biéu hién phién mé cia cac gene apoptosis

Ho protein Bcl-2 diéu hoa chit ché su kich hoat con duong noi bao. Céc
protein thudc ho nay nhu Bid, Bad, Bim, Bmf, Puma va Noxa c¢6 chira mot vung Bcl-
2 twong ddng 3 (BH3) va co hoat dong theo hudng kich thich qué trinh apoptosis.
Ciing c6 hai nhém nho khac cua ho Bcl-2 chira nhiéu ving BH, nhdm thtr nhat véi
Bax, Bak va Bok, c0 kha nang kich thich qua trinh apoptosis, nhom con lai co Bcl-2,
Bcl-XL va Mcl-1 lai hoat dong chdong lai sy chét theo chuong trinh cua té bao céc
protein BH3 s& diéu khién qué trinh apoptosis bang cach diéu hoa tuwong tac giita hai
nhém protein nay.

Theo Simon Willis va cong su, protein Bax s€ hinh thanh heterodimer vai Bel-
2, va heterodimer nay c6 chirc ning nhu 1a mot yéu td thuc day qué trinh apoptosis
[65], [84]. Su biéu hién cua n6 duoc diéu hoa bai gen we ché khdi u p53, khi luong

p53 trong té bao ting 1én, Bax ciing s& theo d6 dugc kich hoat. Pong thoi, protein
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Bcl-2 dugc coi 1a mot protein chéng apoptosis quan trong, né duoc xép vao nhoém
oncogen [85].

Két qua phan tich real-time gRT-PCR cho thiy sy biéu hién cua gene bax va
bcl-2 mirc phién ma khdng c6 su khac biét gitta nhom déi chieng va nhém cam tng
vi trong luc md phong (hinh 3.12). Piéu d6 ching to, té bao pGC van can bing duoc

sur biéu hién cua hai gene nay trong diéu kién vi trong luec mé phong.
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Hinh 3.12. Két qua phan tich real-time gRT-PCR gene bax va bacl-2 cia pGC
3.4. Két qua danh gia sy thay d6i hinh thai té bao
3.4.1. Két qud ddnh gid sw thay doi hinh thdi nhén (cwong dg, dién tich, hinh
dgng)

Phan mém Cell Cycle App cua hé théng Cytell duoc st dung dé danh gia cac
chi tiéu vé nhan cua té bao pGC ¢ hai nhdm thi nghiém, bao gébm dién tich, cuong do
nhan va hinh dang nhan (hinh 3.13 va 3.14). Dién tich nhan trung binh cua té bao
PGC ¢ nhom ddi chung sau 3 ngay nudi cay 184,27 + 0,90 um?. Trong khi d6, chi s6
nay & nhém SMG 1a 187,81 + 1,20 um?; cao hon so voi nhém ddi ching (P = 0,028)
(hinh 3.13A). Piéu nay cho thiy diéu kién SMG 1am tang dién tich nhan té bao pGC
sau 3 ngay nudi cdy. Két qua quan sat dudi kinh hién vi & cuong do nhan trung binh
cua té bao pGC & hai nhdm thi nghiém ciing duoc tinh toan va thé hién trong hinh
3.6C. Cuong d6 nhan trung binh cua té bao pGC ¢ nhém SMG l1a 987 + 62, thap hon
s0 véi nhom d6i chiing (1404 + 128) (P = 0,008). Két qua nay cho thay rang diéu kién
SMG lam giam cudng do nhan cua té bao pGC sau 3 ngay nudi cdy. Hinh 3.13B ciing

bd sung cho cac luan diém nay. Qua dé ta thdy nhan cua cac té bao pGC trong nhém
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d6i chung biéu hién kich thudc nhd hon so véi nhém SMG. Bong thai qua quan sat
trong hinh 3.13C, cudng d6 phat huynh quang & nhan cua té bao pGC trong nhom
SMG ciing thap hon so véi nhom déi chung.
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Hinh 3.13. Panh gi hinh thai nhan té bao pGC béng phan mém ng dung
Cell Cycle
A. Dién tich nhan té bao. B. Cuong do nhan té bao. C. Hinh anh nhan dugc
nhuém bang H33342. D. Gia tri hinh thai nhan.

Trong phan nghién ctru ndy, dé danh gia gia tri hinh dang nhan cua té bao pGC
bang phan mém tng dung Cell cycle. Gid tri nay cang tiém can dén 1 thi nhan té bao
cang dbi xtiing. Két qua tir hinh 3.13D cho thay gia tri hinh dang nhan cua té bao pGC
& nhom déi ching 12 0,795 + 0,014, cao hon nhéom SMG (0,750 + 0,005; P = 0,008).

Diéu nay chung to rang didu kién SMG da 1am giam gia tri hinh dang nhan cua té bao
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pGC sau 3 ngay thtr nghiém. N6i mot cach khac, trong diéu kién SMG, nhan cua té
bao pGC co xu hudng kéo dai va bat dbi xing hon so vai diéu kién binh thuong.
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Hinh 3.14. Gia tri hinh th&i nhan té bao phan tich bang Cytell.
A. Su phan bé dién tich nhan trong médi quan hé voi cudng do nhan.

B. Sy phan bé hinh dang nhan trong méi quan hé véi cuong do nhan.

3.4.2. Két qud ddnh gid cdc dang hinh thai té bao hgt

Quan sat cac dang hinh thai té bao pGC cho thdy & nhom dbi ching cuong do
nhan cao hon va su trai rong ctia cac pGC hon cac té bao nhém vi trong lirc mo phong
SMG (hinh 3.15). pGC tir nhom ddi chimg cho thay hinh dang dong nhét giéng
nguyén bao soi (hinh 3.15A, 3.15B). Tuy nhién pGC tir nhém SMG cho thiy c6 nhiéu
su khac biét vé hinh thai dang gidng nguyén bao soi ciing dugc phat hién 6 pGC dudi
diéu kién SMG. Ngoai ra, té bao dang hinh thoi va dang thon tron ciing dugc tim thay
& nhom nay (hinh 3.15C, 3.15D). Két qua nay chi ra rang diéu kién SMG lam thay
dbi hinh théi ctia pGC. Hinh 3.15A minh chimg cho sy phan bd song song cua cic bo
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vi s0i & pGC tir nhdém ddi chimg. Su phan bd ctia cac nhom vi soi lam anh hudng dén
su thay d6i hinh thai cua pGC dudi diéu kién SMG. Két qua nay ciing phu hop véi
mot sb nghién ctru trén thé gidi cua Dinarelli va cong su ndm 2018 da phat hién ra
rang diéu kién vi trong luc mé phong gy ra sy thay d6i hinh dang té bao ¢ hong cau

nguoi [96].

Hinh 3.15. Hinh thai cua cac pGC.

(A), (B) pGC cua nhém ddi ching cho thay c6 dang gidng té bao nguyén bao soi;
(C), (D) pGC tir nhém SMG cho thiy c6 su da dang vé hinh thai hoc, bao gdm
gidng nguyén bao soi, hinh thoi, dang thon tron. Do phong dai x100 (A, C).

3.5. Két qua danh gia su thay d6i cAu tric khung xwong té bao
3.5.1. Két qud ddnh gid dnh hwéng cia diéu kién vi trong lec 18n cdu tric vi
ong

3.5.1.1 Pdnh gid su thay doi cia vi ong ¢ mic phién ma
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Trong nghién ciru ndy, nhitng thay dbi trong sy biéu hién mRNA cua tubulin
dugc mo ta bang phuong phép real-time gRT-PCR (hinh 3.16). Két qua cho thay,
trong diéu kién vi trong luc mé phong, té bao pGC giam biéu hién tubulin sau 3 ngay
nudi cdy. Mic d6 giam biéu hién caa gene tubulin caa nhém cam tng diéu kién vi
trong lec md phong 1a 23 % so v&i nhom ddi chimg. Piéu nay cang to diéu kién vi

trong lec mé phong cam &ng sy giam biéu hién gene tubulin & mac phién ma.
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Hinh 3.16. Su biéu hién gen a-tubulin cua pGC
3.5.1.2. Banh gid sw thay déi cdu tric vi ong
Trong nghién ctru ndy, dé danh gia sy phan b cua vi dng trong té bao pGC
dugc nudi & moi trudng Vi trong luc so véi diéu kién binh thuong bang phuong
phap nhudém huynh quang protein vi ng Tubulin. Nhu di thy trong hinh 3.17, cac
soi vi 6ng phan bd véi mat 6 day hon trong nhém ddi chirng so véi & nhom vi

trong luc.

Thuée do 100 pm Thuéce do 100 pm
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Hinh 3.17. Két qua nhuom protein Tubulin c4u thanh nén vi éng cua pGC.
A. Nhom dbi ching. B. Nhdém cam tng vi trong lec mé phong.
3.5.1.3 Pdanh gid s thay déi cua vi ong ¢ mic dich ma
Phuong phap western blot dugc dung dé danh gia biéu hién mac dich ma caa
o-Tubulin, protein cau tric vi éng & té bao pGC trong hai nhém thi nghiém. Két qua
so sanh vé4i Gapdh & hinh 3.18 cho thay trong diéu kién vi trong luc md phong, té bao

pGC giam biéu hién Tubulin.
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Hinh 3.18. Su biéu hién protein a-Tubulin.
A. Két qua phan tich mic do biéu hién protein a-Tubulin.

B. Phan tich western blot protein a-Tubulin.
Két qua phan tich western blot cang ¢ cho két qua phan tich real time RT-
PCR va nhuém huynh quang cau tric vi ng. Sy biéu hién cua tubulin giam & ca mic
phién ma va dich ma trong té bao pGC khi duoc cam ung diéu kién vi trong luc mo
phong. Piéu d6 cho thy diéu kién vi trong luwc mé phong khong chi anh huong dén
su biéu hién gene tubulin, ma con anh huéng téi thanh phan, ham lwong tubulin c6
trong té bao, tir d6 cho thay doi cau tric vi dng ciing nhu sy phan b cua cac vi éng

trong té bao pGC.

3.5.2 Két qud ddnh gid anh hwéng ciia diéu kién vi trong luc 1én cdu tric vi sei

3.5.2.1 Pdnh gid s thay déi cua vi soi & mirc phién ma
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Sy thay ddi biéu hién cua actin mac phién ma cua té bao pGC dwoc mo ta
trong hinh 3.19. Két qua phan tich real-time qRT-PCR cho thay té bao pGC giam
biéu hién MRNA cua actin trong diéu kién vi trong lec mé phong. Mic do giam actin
din ra manh, té bao pGC giam biéu hién actin hon 70% so véi nhém dbi chimg. Diéu
nay cho thay sy thay doi cau trdc rd rét cua té bao pGC trong diéu kién vi trong luc
mo phong.
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Hinh 3.19. Su biéu hién gen g-actin cua pGC
3.5.2.2. Panh gid sw thay déi cau tric vi sei
Két qua nhudm vi soi actin & hinh 3.20 cho thay té bao pGC ¢ nhom dbi
chang c6 sy phan bd song song céac bo vi soi, céc bo vi soi nay kéo dai theo chiéu
dai té bao. Trong nhdm vi trong lrc, vi soi actin hién thi véi mat do thap hon. Két
qua nay ciling cho thay cac té bao gdc trung mé trong mdi truong Vi trong luc co xu

hudng mao rong ra thay vi kéo dai.
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Thudc do 100 pm Thuéc do 100 pm

Hinh 3.20. Két qua nhuom hé thdng vi soi ciia pGC bang Hoechst 33342
A. Nhom dbi ching. B. Nhdm cam tng vi trong luc mé phong.

3.5.2.3 Ddnh gid si thay doi cua vi sei ¢ mirc dich ma

Trong nghién ctru nay, biéu hién actin da dugc phan tich dé danh gia tac dong
cua vi trong luc md phong 18n cau tric vi sgi pGC. Céc két qua western blot cho thay
su giam biéu hién actin trong pGC tir nhém SMG (hinh 3.21). Muac do diéu chinh
giam biéu hién actin manh hon biéu hién tubulin trong té bao pGC. Két qua phan tich
western blot cung c¢é cho két qua phan tich real-time gRT-PCR va nhuém huynh
quang cau tric vi soi. Sy biéu hién cua actin giam ¢ ca mac phién ma va dich ma
trong té bao pGC khi duoc cam tng diéu kién vi trong luc md phong.

Diéu dé cho thay diéu kién vi trong luc mé phong khong chi anh hudng dén
su biéu hién gene actin, ma con anh huong t6i thanh phan, ham luong actin c6 trong
té bao, tir 46 cho thay ddi cau tric vi soi cling nhu su phan bd cua cac vi soi trong
pGC.
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Hinh 3.21. Su biéu hién protein p-actin.
A. Két qua phan tich mirc d6 biéu hién protein B-actin.
B. Phan tich western blot protein [3-actin.

Khung xwong té bao 1a thanh phan rat nhay cam véi su thay doi caa trong luc
[86] Khung xuong té bao bao gom hé thdng vi éng, vi soi va soi trung gian, trong d6
Vi dng va vi sgi dong vai trd quan trong trong su phan chia té bao [87]. Actin la protein
chu yéu cau thanh vi sgi va n6 ¢6 2 dang: polymer hoa (F-actin) va khéng polymer
hoa (G-actin) [39]. Trong qua trinh phan chia té bao, actin dong vai tro trong viéc tao
nén ranh phan tach té bao me thanh 2 té bao con. Trong khi d0, tubulin lai & thanh
phan chinh ciu tao nén vi éng va thoi vo sic. Sy di chuyén cua nhidm sic thé vé 2
cuc cua té bao 1a do su rit ngan cua cac vi 6ng nho sy giai trang hop cua vi dng [88]
[89].

Nhu vay, nhitng thay d6i trong su téng hop cua vi soi va vi éng s& dan toi
nhiing thay d6i trong su hinh thanh vi sgi va vi ng, quan trong hon 1a anh hudng dén
qua trinh phan bao. Trong thi nghiém nay, su suy giam biéu hién cua protein actin va
tubulin d& duoc ghi nhan & nhém té bao hat budng tring heo nudi cy trong diéu kién

vi trong luc md phong so véi nhom té bao déi ching.
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Vi vay, su hinh thanh vi soi va vi dng cua té bao pGC sé& bi suy giam, gay anh
hudng téi qua trinh hinh thanh ranh phan bao va thoi vo sac va gop phan lam wc ché
s tang sinh cua té bao pGC trong diéu kién vi trong luc md phong.

Nhitng nghién ciru trude ddy cling da ching minh sir dung hé théng vi trong
luc md phong nudi cay quay lam giam s ting sinh cua té bao hat ¢ chuét [72]. O
nghién cru hién tai, hé théng 3D clinostat dugc sir dung dé tao diéu kién vi trong luc
md phong. Céc két qua nghién ciru ciing cho thiy diéu kién vi trong luc md phong tc
ché su tiang sinh cua pGC. Két qua nay phi hop véi cac nghién cau caa cac nghién
ctru da duoc dé cap o trén. Hon nira, phan tich chu ky té bao va cac protein chinh lién
quan dén chu ky té bao cho thay c6 sy lién quan mat thiét dén viéc giam ting sinh
cua céc té bao pGC. Cdk4 va Cdk6 rat can thiét cho sy tang sinh cua té bao dong vat
c6 v, gop phan vao sy thic day tién trinh trong sy phan chia té bao cua pha S [76].
Trong chu ky té bao cdk4 va cdk6 két hop cyclin D dé tao ra phtc hop thic day qué
trinh chuyén tir G1 sang pha S. Khao sat nay ciing cho thay rang su biéu hién cua
Cdk4, Cdk6 va Cyclin D1 l1am giam viéc chuyén tiép giai doan G1/S va SMG la
nguyén nhan sy bat giir va cham phan chia trong qua trinh phan bao cua chu ky té
bao.

Dudi tac dong cua diéu kién vi trong luc cling cho thay sy anh huong khac
nhau dén kha ning séng cling nhu qua trinh chét theo chu trinh cua nhiéu loai té bao.
Sy gia tang kha ning séng cua té bao gdc co tim duoc khao sat dudi diéu kién vi trong
luc [79]. Deng va cac cong su ciing phat hién rang diéu kién vi trong luc 1am giam
qua trinh chét theo chu trinh cua té bao va e ché sy phat trién cia dong té bao U251
[80]. Tuy nhién cac nghién ctru khac ciing chi ra rang diéu kién SMG khong l1am anh
huong dén su phat trién té bao gbc mdé ma [82], té bao gdc trung md [83]. Trong
nghién ctiu nay, pGCs & diéu kién SMG khong chi khong lam thay d6i qué trinh chét
theo chu trinh cua té bao ma con cé biéu hién ting nhe kha ning séng va phat trién
cua té bao sau 72 gio nudi cay. Piéu ndy cho thay giam kha ning ting sinh ctia pGC
khong phai do su chét theo chu ky cua té bao ma chi yéu 1a co céc protein lién quan

dén chu ky té bao.
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Trong nghién cizu ndy, nhém nghién ciru da phat hién ra ring ¢ diéu kién SMG
gay ra nhitng thay d6i vé hinh thai cua té bao pGC. Sy ting mat do nhan 1a két qua
cua sy tap trung chit nhiém sic, chat can thiét cho su phan chia té bao trong qua trinh
nguyén phan [90]. Nghién ctru hién tai cho thay sy giam cuong d6 nhan ¢ pGC, diéu
nay cho thay rang su phan chia té bao da giam trong diéu kién SMG. Cac nghién cau
trude day cho thay dién tich nhan té bao & diéu kién SMG to hon so véi té bao & diéu
Kién binh thuong [91]. Trong nghién ctiru nay, su tang dién tich nhan dugc phat hién
cua té bao pGC trong diéu kién vi trong luc md phong. Su thay doi dién tich nhan gay
ra su thay doi hinh dang nhan. Hinh dang nhan ciing cho thay su lién quan chat ché
V6i bo khung xuong cua té bao trong viée diéu chinh hinh dang va vi tri nhan trong
té bao [91]. Céc vi sgi 1a thanh phan quan trong cia bd xuong té bao. Su téng hop soi
actin anh huong dén vi tri nhan té bao.

Do d6, su thay d6i ciia cau trdc vi soi 1am anh huéng dén su thay doi hinh thai
nhan té bao. Cac nghién ciru trude day chi ra rang cac té bao MCF7 nubi cay phat
trién binh thuong dang I6p don 2 chiéu trong diéu kién 1G, trong khi d6 diéu kién vi
trong luc mé phong xuat hién cac cum té bao va ciing nhu cac té bao dinh vao nhau
[92]. Té bao biéu md vdng mac & nguoi treang thanh phat trién dang 16p don khi nuoi
cay trong diéu kién 1G. Nguoc lai, céc té bao nay cé hinh dang thu gon trong diéu
kién vi trong luc mé phong sau khi nubi cay tir 5 dén 10 ngay [93]. Hon nita, diéu
kién vi trong lyc 1am thay doi hinh dang té bao mot cach nhanh chéng va tai cau tric
bo xwong té bao. Cac nghién ciru nay ciing chi ra rang hinh théi té bao c6 thé bi thay
doi dudi diéu kien SMG.

Trong nghién ctu hién tai diéu kién SMG gay ra su thay di hinh thai cua
pGC, dugc mo ta bang céc hinh dang khac nhau nhu hinh dang giéng nguyén bao soi
hinh thoi, hinh bo tron hay thon dai [94]. Pap (ng véi nhiing thay d6i nay, pGC cho

thiy su tai cdu tric caa hé théng vi soi 1a két qua cua sy thay doi hinh thai nhan.
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Khi tiép xuc véi diéu kién vi trong luc md phong tir 2 dén 4 ngay gay ra su
gian doan trong viéc phat trién cua nang thir cap budng trirng chudt. Céc tac gia ciing
chi ra rang diéu kién SMG lam giam sy gia ting sb lwong cua cac nang tha cip va
lam vang mit yéu té ting sinh cua té bao hat ¢ cac nang thir cap [95]. M6t nghién ciru
khac ciing bd sung diéu kién vi trong luec md phong lam giam sb lwong nang tring,
trc ché sy tang sinh cua té bao hat. Ngoai ra, diéu kién vi trong luc mé phong ciing
lam anh hudng dén sy tiét hormone va lam giam kha nang sinh san. Thém vao do,
SMG la nguyén nhan lam giam kha ning sdng cua nang treng, giam kha ning diéu
hoa cua sy ting sinh té bao va su phat trién biét hda caa nhan té 9, day 1a chi du caa
su phat trién té bao hat budng trimg. Trong diéu kién nudi ciy in vitro, cc té bao hat
dang phat trién biét hoa thanh cac té bao giéng nguyén bao soi [94]. Nghién ctiu hién
tai cho thay duéi diéu kién SMG lam giam sy gia ting cua pGC théng qua sy giam
biéu hién cua cac protein lién quan dén chu ky té bao. Hon nita, cac té bao c6 dang
hinh thoi, hinh bo tron cling xuat hién trong cac pGC dudi diéu kién SMG, diéu nay
goi Y rang diéu kien SMG lam giam céc té bao giéng nguyén bao sgi va ngan can sy

biét hoa cua cac té bao dang phat trién.
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KET LUAN

Nghién ctu nay cho thay vi trong lec mé phong lam giam s biéu hién cua cac
protein diéu hoa chu ky té bao chinh nhu cyclin Al va A2, Cdk4, Cdk6 trong té bao
pGC. Pay chinh 14 nguyén nhan dan téi su thuc day té bao di vao pha nghi.

Hon ntra, nghién ctru cling da chirmg minh dwoc vi trong luc mé phong lam
giam su biéu hién cua céc protein cau trac nhu B-actin va a-tubulin 3 cua té bao pGC,
dan dén thay ddi qua trinh tong hop hé thdng vi soi, vi dng va cam ang su tai cau tric
bo khung xwong té bao.

Sy suy giam cuia cac protein diéu hoa lién quan dén chu ky té bao va cac protein
cau trac khung xuwong té bao 12 nguyén nhan gay ra sy tc ché ting sinh té bao pGC

trong diéu Kkién vi trong luc md phong.

KIEN NGHI

Can c6 sy khao sat danh gia thém véi cac té bao hat nang noan & ngudi nham
so sanh va danh gia su tuong dong ciing nhu nhitng anh huéng vé mit sinh 1i d6i voi
nir phi hanh gia.

Tiép tuc nghién ctiu co ché diéu hoa hormone cua té bao hat trén dbi tuong ¢
heo va nguoi.

Nghién ciru sy tuong tac gitra té bao hat va té bao noan ciing nhu céc té bao

khac trong buong trang.
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PHU LUC
1. Thir nghiém WST-1
Két qua do gia tri O.D. bang may Glomax

STT Control SMG
1 5.35E-01 4.46E-01
2 5.27E-01 4.62E-01
3 4.96E-01 4.65E-01
4 4.95E-01 4.60E-01
5 4.70E-01 5.05E-01
6 4.73E-01 4.60E-01
7 5.04E-01 3.68E-01
8 4.54E-01 5.00E-01
9 4.34E-01 4.96E-01
10 5.49E-01 4.53E-01
11 4.59E-01 4.42E-01
12 4.56E-01 4.37E-01
13 5.04E-01 4.21E-01
14 5.12E-01 4.47E-01
15 5.05E-01 4.83E-01
16 5.03E-01 4.84E-01
17 4.68E-01 4.20E-01
18 4.44E-01 4.51E-01
19 4.90E-01 4.41E-01
20 4.81E-01 4.03E-01
21 4.57E-01 4.52E-01
22 5.12E-01 4.46E-01
23 4.50E-01 4.52E-01
24 4.71E-01 4.28E-01

One Way Analysis of Variance



Data source: Data 1 in Notebook1

Normality Test:  Passed(P = 0.947)

Equal Variance Test: Passed(P = 0.475)

Group Name N Missing Mean Std Dev SEM
Col 124 0 0.485 0.0303 0.00619
Col 224 0 0.451 0.0309 0.00631

Source of Variation DF SS MS F P
Between Groupsl 0.0142 0.0142 15.203 <0.001
Residual 46  0.0431 0.000937

Total 47  0.0574

The differences in the mean values among the treatment groups are greater
than would be expected by chance; there is a statistically significant difference (P =

<0.001).

Power of performed test with alpha = 0.050: 0.972

All Pairwise Multiple Comparison Procedures (Duncan's Method):

Comparisons for factor:
ComparisonDiff of Means p q P P<0.050
Col 1 vs. Col 2 0.0345 2 5514  -- Yes



Note: The P values for Dunnett's and Duncan's tests are currently unavailable
except for reporting that the P's are greater or less than the critical values of .05 and
01

2. Thir nghiém do mat dd té bao

Két qua xac dinh s lwgng té bao/giéng bang chwong trinh Cell cycle

App.

STT Control SMG
1 3735 1956
2 4622 2036
3 2901 2372
4 3081 2430
5 4588 1933
6 3866 1089
7 2999 3504
8 3334 4467
9 3943 4102
10 3404 3359
11 4261 3424
12 5393 4521
13 4490 3948
14 5310 4195

One Way Analysis of Variance

Data source: Data 1 in Notebook1

Normality Test:  Passed(P = 0.196)

Equal Variance Test: Passed(P = 0.212)



Group Name N Missing Mean Std Dev SEM
Col114 0 3994.786 815.314 217.902
Col 214 0  3095.429 1108.387 296.229

Source of Variation  DF SS MS F P
Between Groupsl 5661902.8935661902.893 5.981 0.022
Residual 26 24612351.786 946628.915

Total 27 30274254.679

The differences in the mean values among the treatment groups are greater
than would be expected by chance; there is a statistically significant difference (P =
0.022).

Power of performed test with alpha = 0.050: 0.571

All Pairwise Multiple Comparison Procedures (Duncan's Method):

Comparisons for factor:
ComparisonDiff of Means p q P P<0.050
Col 1vs. Col 2899.357 2 3.459 -- Yes

Note: The P values for Dunnett's and Duncan's tests are currently unavailable
except for reporting that the P's are greater or less than the critical values of .05 and
.01.



3. Thir nghiém do dién tich nhan

STT Control SMG

1 180 185
2 183 199
3 185 196
4 186 193
5 179 185
6 182 182
7 200 183
8 198 191
9 185 192
10 187 197
11 191 192
12 186 189
13 192 179
14 196 194
15 188 186
16 187 193
17 190 187
18 179 182

One Way Analysis of Variance

Data source: Data 1 in Notebook1

Normality Test:  Passed(P = 0.577)

Equal Variance Test: Passed(P = 0.813)

Group Name Missing Mean Std Dev SEM




Vi

Col 118 0 187.444 6.167 1.453
Col 218 0 189.167 5.793 1.365

Source of Variation DF SS MS F P
Between Groupsl 26.694 26.694 0.746 0.394
Residual 34 1216.944 35.792

Total 35 1243.639

The differences in the mean values among the treatment groups are not great
enough to exclude the possibility that the difference is due to random sampling
variability; there is not a statistically significant difference (P = 0.394).

Power of performed test with alpha = 0.050: 0.048

The power of the performed test (0.048) is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference

when one exists. Negative results should be interpreted cautiously.

4. Phan tich hinh thai nhan té bao

STT Control SMG
1 0.76 0.83
2 0.73 0.85
3 0.79 0.88
4 0.82 0.90
5 0.79 0.85
6 0.78 0.81
7 0.89 0.77
8 0.89 0.74
9 0.78 0.74
10 0.77 0.77




vii

11 0.77 0.74
12 0.76 0.74
13 0.75 0.79
14 0.75 0.76
15 0.73 0.74
16 0.73 0.75
17 0.73 0.72
18 0.75 0.74

One Way Analysis of Variance

Data source: Data 1 in Notebook1

Normality Test:  Failed (P < 0.050)

Equal Variance Test: Passed(P = 0.402)

Group Name N  Missing Mean  Std Dev SEM
Col118 0 0.776 0.0482 0.0114

Col 2 18 0 0.784 0.0553 0.0130

Source of Variation DF SS MS F P
Between Groupsl 0.000625 0.000625 0.232 0.633
Residual 34 0.0915 0.00269

Total 35 0.0921

The differences in the mean values among the treatment groups are not great
enough to exclude the possibility that the difference is due to random sampling

variability; there is not a statistically significant difference (P = 0.633).

Power of performed test with alpha = 0.050: 0.048



viii

The power of the performed test (0.048) is below the desired power of 0.800.
Less than desired power indicates you are less likely to detect a difference

when one actually exists. Negative results should be interpreted cautiously.

5. Po dién tich té bao

STT Control SMG
1 2895.055 9041.104
2 3379.669 4331.675
3 4295.226 4575.186
4 2948.725 2581.835
5 3461.753 4220.847
6 2161.03 4283.285
7 3171.3 3037.636
8 3374.933 2747.297
9 1856.371 6103.369
10 2000.019 5112.157
11 2920.311 4849.915
12 2191.023 4890.5
13 2295.207 4194.31
14 2620.388 3969.532
15 3482.274 6866.681
16 2052.111 3918.02
17 3453.86 4223.969
18 1905.306 4603.283
19 1906.884 4028.848
20 1578.547 5769.323
21 2478.318 3724.46
22 1772.708 3466.901




23 3951.102 4565.82
24 4091.593 8107.647
25 2628.28 3566.803
26 2246.272 4879.574
27 3046.595 6109.613
28 1463.313 2865.93
29 2178.394 4141.238
30 2939.254 3134.416
31 3922.689 4447.187
32 2737.2 5887.956
33 1490.148 3457.535
34 2457.797 4000.751
35 3535.945 3248.366
36 2948.725 2792.565
37 3411.239 4239.578
38 4227.348 9517.198
39 1580.125 7461.408
40 6211.581 5731.86
41 2603.024 6179.857
42 3067.116

One Way Analysis of Variance

Data source: Data 1 in Notebook1

Normality Test:  Failed (P < 0.050)

Equal Variance Test: Failed (P < 0.050)

Group Name Missing Mean Std Dev

Col 142 0

2831.875 945.729 145.929

SEM



Col 241 0 4753.059 1639.773 256.089

Source of Variation DF SS MS F P
Between Groupsl 76576068.82076576068.820 43.007 <0.001
Residual 81 144224740.676 1780552.354

Total 82 220800809.496

The differences in the mean values among the treatment groups are greater

than would be expected by chance; there is a statistically significant difference (P =
<0.001).

Power of performed test with alpha = 0.050: 1.000

All Pairwise Multiple Comparison Procedures (Duncan's Method) :
Comparisons for factor:

ComparisonDiff of Means p q P P<0.050
Col 2vs. Col 11921.1842 9.274 -- Yes

Note: The P values for Dunnett's and Duncan's tests are currently unavailable

except for reporting that the P's are greater or less than the critical values of .05 and

.01.

6. Phan tich chu ky té bao
6.1. GO/G1 phase

Control SMG
G0/G1 (%) GO0/G1 (%)
55.4 55.2
55.3 46.7




Xi

47.9 62.4
42.3 55.3
49.6 75.5
52.7 82.6
20.6 55.6
26.7 54.9
45.6 58.9
49.7 49.4
46.1 56.0
50.4 56.8
52.7 56.6
49.2 55.6
55.6 60.4
524 54.8
52.4 59.2
511 59.2

One Way Analysis of Variance

Data source: Data 1 in Notebook1

Normality Test:  Failed (P < 0.050)

Equal Variance Test: Passed(P = 0.788)

Group Name N  Missing Mean  Std Dev SEM

Col 118 0 47.539 9435 2224

Col 2 18 0 58.617 8.363 1.971

Source of Variation DF SS MS F P



xii

Between Groupsl 1104.454 1104.454 13.896 <0.001
Residual 34 2702.388 79.482
Total 35 3806.842

The differences in the mean values among the treatment groups are greater

than would be expected by chance; there is a statistically significant difference (P =
<0.001).

Power of performed test with alpha = 0.050: 0.952

All Pairwise Multiple Comparison Procedures (Duncan's Method) :
Comparisons for factor:

ComparisonDiff of Means p q P P<0.050
Col 2vs. Col 111.078 2 5.272 -- Yes

Note: The P values for Dunnett's and Duncan's tests are currently unavailable

except for reporting that the P's are greater or less than the critical values of .05 and

.01.
6.2.S Phase
Control SMG
S (%) S (%)
9.02 32.0
10.4 36.9
8.39 26.7
14.7 35.6
7.79 19.6
7.76 14.0




Xiii

64.5 10.4
59.1 6.83
10.9 7.95
6.31 9.81
7.57 10.1
7.71 10.8
9.38 6.52
7.87 8.70
9.81 8.71
8.83 7.62
11.8 10.3
9.49 17.77

One Way Analysis of Variance

Data source: Data 1 in Notebook1

Normality Test:  Failed (P < 0.050)

Equal Variance Test: Passed(P = 0.936)

Group Name N  Missing Mean  Std Dev SEM
Col 118 0 15.074 17.131 4.038

Col 2 18 0 15.017 10.399 2451

Source of Variation DF SS MS F P
Between Groupsl 0.0289  0.0289 0.000144 0.990

Residual 34 6826.971 200.793
Total 35 6827.000



Xiv

The differences in the mean values among the treatment groups are not great
enough to exclude the possibility that the difference is due to random sampling

variability; there is not a statistically significant difference (P = 0.990).

Power of performed test with alpha = 0.050: 0.048
The power of the performed test (0.048) is below the desired power of 0.800.
Less than desired power indicates you are less likely to detect a difference

when one exists. Negative results should be interpreted cautiously.

6.3. G2/M phase

Control SMG
G2/M (%) G2/M (%)
329 12.1
31.4 15.4
41.3 10.4
41.8 8.81
40.6 4.71
37.5 2.94
13.9 28.4
13.5 32.1
42.0 26.8
41.7 36.1
43.6 313
40.3 28.9
36.0 31.3
41.7 31.2
31.9 27.5
35.7 335
28.5 25.5
34.9 28.0




XV

One Way Analysis of Variance

Data source: Data 1 in Notebook1

Normality Test:  Failed (P < 0.050)

Equal Variance Test: Passed(P = 0.439)

Group Name N  Missing Mean Std Dev SEM

Col 120 2 34955 8.881 2.093

Col 2 20 2 23.052 10.775 2.540

Source of Variation DF SS MS F P

Between Groupsl 1275.162 1275.162 13.080 <0.001

Residual 34 3314.738 97.492

Total 35 4589.900

The differences in the mean values among the treatment groups are greater
than would be expected by chance; there is a statistically significant difference (P =

<0.001).

Power of performed test with alpha = 0.050: 0.938

All Pairwise Multiple Comparison Procedures (Duncan's Method):

Comparisons for factor:
ComparisonDiff of Means p q P P<0.050
Col1vs. Col 211.903 2 5.115 -- Yes



XVi

Note: The P values for Dunnett's and Duncan's tests are currently unavailable
except for reporting that the P's are greater or less than the critical values of .05 and
.01.

7. Cuong dd nhan té bao

STT Control SMG
1 1011.863 1251.271
2 1618.823 891.2922
3 1576.472 885.6406
4 1347.669 1025.361
5 1276.28 701.3022
6 2522.187 1011.594
7 1832.375 1288.009
8 1011.607 1236.519
9 1381.764 863.7921
10 1146.517 1086.862
11 1118.491 594.2129
12 1000.491 1005.206

One Way Analysis of Variance

Data source: Data 1 in Notebook1

Normality Test:

Equal Variance Test:

Group Name

Col112
Col 212

Failed (P < 0.050)

Passed(P = 0.153)

N Missing Mean Std Dev

1403.712 441.907 127.568

986.755 214.392 61.890




XVii

Source of Variation DF SS MS F P
Between Groupsl 1043115.9201043115.920 8.648 0.008
Residual 22 2653701.668 120622.803

Total 23 3696817.589

The differences in the mean values among the treatment groups are greater

than would be expected by chance; there is a statistically significant difference (P =
0.008).

Power of performed test with alpha = 0.050: 0.763

All Pairwise Multiple Comparison Procedures (Duncan's Method) :
Comparisons for factor:

ComparisonDiff of Means p q P P<0.050
Col 1vs. Col 2416.956 2 4.159 -- Yes

Note: The P values for Dunnett's and Duncan's tests are currently unavailable

except for reporting that the P's are greater or less than the critical values of .05 and

.01.

8. Sw biéu hién gene bax mic phién ma

One Way Analysis of Variance

Data source: Data 1 in Notebook1

Normality Test:  Passed(P = 0.638)



XViii

Equal Variance Test: Passed(P = 0.369)
Group Name N Missing Mean  Std Dev SEM
Col1l3 0 1.001 0.0570 0.0329

Col23 0 1.080 0.182 0.105

Source of Variation DF SS MS F P

Between Groups 1 0.00937 0.009370.516 0.512
Residual 4 0.0726 0.0182
Total 5 0.0820

The differences in the mean values among the treatment groups are not great
enough to exclude the possibility that the difference is due to random sampling
variability; there is not a statistically significant difference (P = 0.512).

Power of performed test with alpha = 0.050: 0.050

The power of the performed test (0.050) is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference
when one actually exists. Negative results should be interpreted cautiously.

9. Sw biéu hién gene bcl-2 mitc phién ma

One Way Analysis of Variance

Data source: Data 1 in Notebook1

Normality Test:  Passed(P = 0.250)

Equal Variance Test: Passed(P = 1.000)



XiX

Group Name N Missing Mean Std Dev SEM
Coll3 0 1.000 0.00799 0.00461
Col23 0 1.109 0.150 0.0864

Source of Variation DF SS MS F P

Between Groups 1 0.0178 0.0178 1.588 0.276
Residual 4 0.0449 0.0112
Total 5 0.0627

The differences in the mean values among the treatment groups are not great
enough to exclude the possibility that the difference is due to random sampling

variability; there is not a statistically significant difference (P = 0.276).
Power of performed test with alpha = 0.050: 0.091

The power of the performed test (0.091) is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference
when one actually exists. Negative results should be interpreted cautiously.
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10. Sw biéu hién gene tubulin mirc phién ma

One Way Analysis of VVariance



XX
Data source: Data 1 in Notebook1
Normality Test:  Passed(P = 0.952)
Equal Variance Test: Passed(P = 0.289)
Group Name N Missing Mean  Std Dev SEM
Col1l3 0 1.004 0.115 0.0663

Col23 0 0.766  0.0531 0.0306

Source of Variation DF SS MS F P

Between Groups 1 0.0851 0.085110.631 0.031
Residual 4 0.0320 0.00800
Total 5 0117

The differences in the mean values among the treatment groups are greater
than would be expected by chance; there is a statistically significant difference (P =
0.031).

Power of performed test with alpha = 0.050: 0.649

All Pairwise Multiple Comparison Procedures (Duncan's Method) :

Comparisons for factor:
ComparisonDiff of Means p q P P<0.050
Col 1 vs. Col 2 0.238 2 4611  -- Yes



XXI

Note: The P values for Dunnett's and Duncan's tests are currently unavailable
except for reporting that the P's are greater or less than the critical values of .05 and
.01.

11. Sw biéu hign gene actin mirc phién ma

One Way Analysis of Variance

Data source: Data 1 in Notebook1

Normality Test:  Passed(P = 0.703)

Equal Variance Test: Passed(P = 0.306)

Group Name N  Missing Mean  Std Dev SEM

Col1l3 0 1.003 0.0993 0.0573

Col 2 3 0 0.291 0.0281 0.0162

Source of Variation DF SS MS F P

Between Groups 1 0.761 0.761 143.055 <0.001
Residual 4 0.0213 0.00532
Total 5 0.783

The differences in the mean values among the treatment groups are greater
than would be expected by chance; there is a statistically significant difference (P =
<0.001).

Power of performed test with alpha = 0.050: 1.000

All Pairwise Multiple Comparison Procedures (Duncan's Method):



XXii

Comparisons for factor:
ComparisonDiff of Means p q P P<0.050
Col 1 vs. Col 2 0.7122 16915 -- Yes

Note: The P values for Dunnett's and Duncan's tests are currently unavailable

except for reporting that the P's are greater or less than the critical values of .05 and
.01.
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12. Sw biéu hién gene cdk4 mirc phién ma

One Way Analysis of Variance

Data source: Data 1 in Notebook1

Normality Test:  Passed(P = 0.317)

Equal Variance Test: Passed(P = 0.985)

Group Name N  Missing Mean  Std Dev SEM

Col13 0 1.002 0.0833 0.0481
Col 2 3 0 0.773 0.0862 0.0498
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Source of Variation DF SS MS F P

Between Groups 1 0.0786  0.078610.946 0.030
Residual 4 0.0287 0.00718
Total 5 0.107

The differences in the mean values among the treatment groups are greater

than would be expected by chance; there is a statistically significant difference (P =
0.030).

Power of performed test with alpha = 0.050: 0.663

All Pairwise Multiple Comparison Procedures (Duncan's Method):
Comparisons for factor:

ComparisonDiff of Means p q P P<0.050
Col 1 vs. Col 2 0.229 2 4.679  -- Yes

Note: The P values for Dunnett's and Duncan's tests are currently unavailable

except for reporting that the P's are greater or less than the critical values of .05 and

.01.

12. Sw biéu hién gene cdk6 mirc phién ma

One Way Analysis of Variance

Data source: Data 1 in Notebook1

Normality Test:  Passed(P = 0.332)



XXV

Equal Variance Test: Passed(P = 0.536)

Group Name N Missing Mean  Std Dev SEM
Col1l3 0 1.004 0.112 0.0646
Col23 0 0.452 0.240 0.139

Source of Variation DF SS MS F P
Between Groups 1 0.457  0.457 13.026 0.023
Residual 4  0.140 0.0351

Total 5 0.598

The differences in the mean values among the treatment groups are greater
than would be expected by chance; there is a statistically significant difference (P =
0.023).

Power of performed test with alpha = 0.050: 0.742

All Pairwise Multiple Comparison Procedures (Duncan's Method):

Comparisons for factor:
ComparisonDiff of Means p q P P<0.050
Col 1 vs. Col 2 0.552 2 5104  -- Yes

Note: The P values for Dunnett's and Duncan's tests are currently unavailable
except for reporting that the P's are greater or less than the critical values of .05 and
.01.

cdk4, cdk6
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13. Sw biéu hién gene cyclin D mic phién ma
One Way Analysis of Variance

Data source: Data 1 in Notebook1

Normality Test:  Passed(P = 0.505)
Equal Variance Test: Passed(P = 0.683)
Group Name N

Col13 0 1.050 0.379 0.219
Col 2 3 0 0983 0.299 0.173

Missing Mean

Source of Variation DF SS MS F
Between Groups 1 0.00678 0.00678 0.0582
Residual 4 0.466 0.116

Total 5 0.473

The differences in the mean values among the treatment groups are not great

Std Dev

30 35

SEM

P
0.821

enough to exclude the possibility that the difference is due to random sampling

variability; there is not a statistically significant difference (P = 0.821).

Power of performed test with alpha = 0.050: 0.050

40
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The power of the performed test (0.050) is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference
when one actually exists. Negative results should be interpreted cautiously.

14. Sw biéu hién gene cyclin A mic phién ma

One Way Analysis of Variance

Data source: Data 1 in Notebook1

Normality Test:  Passed(P = 0.990)

Equal Variance Test: Passed(P = 0.083)

Group Name N  Missing Mean  Std Dev SEM

Col13 0 1.003 0.0907 0.0523
Col23 0 0.369 0.0337 0.0195

Source of Variation DF SS MS F P
Between Groups 1 0.603 0.603 128.879 <0.001
Residual 4 0.0187 0.00468

Total 5 0.622

The differences in the mean values among the treatment groups are greater
than would be expected by chance; there is a statistically significant difference (P =
<0.001).

Power of performed test with alpha = 0.050: 1.000
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All Pairwise Multiple Comparison Procedures (Duncan's Method) :

Comparisons for factor:
ComparisonDiff of Means p q P P<0.050
Col 1 vs. Col 2 0.6342  16.055 --Yes

Note: The P values for Dunnett's and Duncan's tests are currently unavailable
except for reporting that the P's are greater or less than the critical values of .05 and
.01.

cyclin A; cyclin D

Amplification Graph
700+
500~

RFU
!

1 5 10 15 20 25 20 33 40

[ Leg RFU

15. Sw biéu hién caa tubulin mirc dich ma

One Way Analysis of Variance

Data source: Data 1 in Notebook1

Normality Test:  Passed(P = 0.310)

Equal Variance Test: Passed(P = 0.620)

Group Name N  Missing Mean Std Dev SEM
Col1l3 0 0.544 0.00808 0.00467
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Col23 0 0.496 0.0118 0.00680

Source of Variation DF SS MS F P
Between Groups 1 0.00351 0.0035134.391 0.004
Residual 4 0.000408 0.000102

Total 5 0.00391

The differences in the mean values among the treatment groups are greater

than would be expected by chance; there is a statistically significant difference (P =
0.004).

Power of performed test with alpha = 0.050: 0.988

All Pairwise Multiple Comparison Procedures (Duncan's Method):
Comparisons for factor:

ComparisonDiff of Means p q P P<0.050
Col 1 vs. Col 2 0.0483 2 8.294  -- Yes

Note: The P values for Dunnett's and Duncan's tests are currently unavailable

except for reporting that the P's are greater or less than the critical values of .05 and

.01.

16. Sw biéu hién caa actin mic dich ma

One Way Analysis of Variance

Data source: Data 1 in Notebook1
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Normality Test:  Passed(P = 0.556)

Equal Variance Test: Passed(P = 0.751)

Group Name N Missing Mean  Std Dev SEM
Col1l3 0 0.613 0.0588 0.0339

Col23 0 0.374 0.0476 0.0275

Source of Variation DF SS MS F P

Between Groups 1 0.0855  0.085529.904 0.005
Residual 4 0.0114 0.00286
Total 5 0.0970

The differences in the mean values among the treatment groups are greater
than would be expected by chance; there is a statistically significant difference (P =
0.005).

Power of performed test with alpha = 0.050: 0.977

All Pairwise Multiple Comparison Procedures (Duncan's Method):

Comparisons for factor:
ComparisonDiff of Means p q P P<0.050
Col 1 vs. Col 2 0.239 2 7.734 - Yes

Note: The P values for Dunnett's and Duncan's tests are currently unavailable
except for reporting that the P's are greater or less than the critical values of .05 and
.01.
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17. Sw biéu hién caa CDK4 mitc dich ma

One Way Analysis of Variance

Data source: Data 1 in Notebook1

Normality Test:  Passed(P = 0.532)

Equal Variance Test: Passed(P = 0.824)

Group Name N  Missing Mean  Std Dev SEM
Coll3 0 0.395 0.0420 0.0243

Col 2 3 0 0.276 0.0542 0.0313

Source of Variation DF SS MS F P

Between Groups 1 0.0210 0.0210 8.932 0.040
Residual 4 0.00941 0.00235
Total 5 0.0304

The differences in the mean values among the treatment groups are greater
than would be expected by chance; there is a statistically significant difference (P =
0.040).

Power of performed test with alpha = 0.050: 0.568

All Pairwise Multiple Comparison Procedures (Duncan's Method):

Comparisons for factor:
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ComparisonDiff of Means p q P P<0.050
Col 1 vs. Col 2 0.118 2 4226  -- Yes

Note: The P values for Dunnett's and Duncan's tests are currently unavailable
except for reporting that the P's are greater or less than the critical values of .05 and
.01.

18. Sw biéu hién cia CDK6 mitc dich ma

One Way Analysis of Variance

Data source: Data 1 in Notebook1

Normality Test:  Passed(P = 0.367)

Equal Variance Test: Passed(P = 0.565)

Group Name N  Missing Mean Std Dev SEM

Col13 0 0.699 0.0278 0.0161
Col 2 3 0 0.618 0.00985 0.00569

Source of Variation DF SS MS F P
Between Groups 1 0.00996 0.0099622.857 0.009
Residual 4 0.00174 0.000436

Total 5 0.0117

The differences in the mean values among the treatment groups are greater
than would be expected by chance; there is a statistically significant difference (P =
0.009).
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Power of performed test with alpha = 0.050: 0.934

All Pairwise Multiple Comparison Procedures (Duncan's Method):
Comparisons for factor:

ComparisonDiff of Means p q P P<0.050
Col 1 vs. Col 2 0.0815 2 6.761  -- Yes

Note: The P values for Dunnett's and Duncan's tests are currently unavailable
except for reporting that the P's are greater or less than the critical values of .05 and
.01.

19. Sw biéu hién ciaa cyclin D mirc dich ma

One Way Analysis of Variance

Data source: Data 1 in Notebook1

Normality Test:  Passed(P = 0.916)

Equal Variance Test: Passed(P = 0.148)

Group Name N  Missing Mean Std Dev SEM

Col13 0 0.111 0.0255 0.0147

Col 2 3 0 0.101 0.00789 0.00455

Source of Variation DF SS MS F P
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Between Groups 1 0.000138 0.000138 0.387 0.568
Residual 4 0.00142 0.000356
Total 5 0.00156

The differences in the mean values among the treatment groups are not great
enough to exclude the possibility that the difference is due to random sampling
variability; there is not a statistically significant difference (P = 0.568).

Power of performed test with alpha = 0.050: 0.050

The power of the performed test (0.050) is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference
when one actually exists. Negative results should be interpreted cautiously.

20. Sw biéu hién cia cyclin A1 +A2 mikc dich ma

One Way Analysis of Variance

Data source: Data 1 in Notebook1

Normality Test:  Passed(P = 0.275)

Equal Variance Test: Passed(P = 0.710)

Group Name N  Missing Mean  Std Dev SEM

Coll3 0 0.879 0.0714 0.0412

Col 2 3 0 0.689 0.0566 0.0327

Source of Variation DF SS MS F P

Between Groups 1 0.0540 0.054013.014 0.023
Residual 4 0.0166 0.00415
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Total 5 0.0706

The differences in the mean values among the treatment groups are greater
than would be expected by chance; there is a statistically significant difference (P =
0.023).

Power of performed test with alpha = 0.050: 0.742

All Pairwise Multiple Comparison Procedures (Duncan's Method):

Comparisons for factor:
ComparisonDiff of Means p q P P<0.050
Col 1 vs. Col 2 0.190 2 5102  -- Yes

Note: The P values for Dunnett's and Duncan's tests are currently unavailable
except for reporting that the P's are greater or less than the critical values of .05 and
.01.



