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TOM TAT

Bénh Alzheimer (AD) c6 c&n nguyén khéng ré rang. Co ché bénh sinh duoc biét dén
nhiéu nhét hién nay la con duong beta - amyloid (A8) va con duong phosphoryl héa protein
tau. Réi loan diéu hoa chuyén héa lipid d4 néi 1én trong vai trd trung tdm cda nhiéu bénh ly
thodi hoa than kinh, c6 thé la co ché gay AD. Cac dang déng phan cda mat loai protein
van chuyén lipid - apolipoprotein E (APOE), c6 kha ndng lam thay déi nguy co méc ciing
nhw kha ndng phuc héi trong mét sé bénh thoai héa than kinh, trong dé cé bénh Alzheimer
khéi phat muén (LOAD). Céac bién thé alen cua gen APOE, lam thay déi qua trinh chuyén
héa lipid cda té bao va té chirc véi cac loai té bao va hé théng khac nhau. Bai viét nay tim
hiéu méi lién quan ctia APOE véi co ché trao déi chat nhdam xem xét nhitng thay déi & cap
do phan ti cda té bao trong chuyén héa lipid thu duwoc tir cac dang déng phan APOE khac
nhau. Nhing thay déi nay trong chuyén héa lipid c6 thé lam sang té co ché gay bénh va
diéu chinh nguy co méc bénh ciing nhw khé ndng phuc héi bénh thoai hoa than kinh. Bai
viét cling dé cép t6i mét sé phuwong phéap xac dinh da hinh gen APOE.

Terkhéa: Bénh Alzheimer, Apolipoprotein E, chuyén héa lipid.
1. PAI CUONG td di truyén lién quan ch&t ché véi bénh
Alzheimer kh&i phat mudn (LOAD) do tham
gia vao qua trinh tich tu mang bam beta-
amyloid (AB), hinh thanh dam réi than kinh
trong té bao than kinh va réi loan chuyén
héa lipid trong td chirc n&o.

e Can nguyén bénh Alzheimer

Hau hét cac trwong hop AD la riéng
18, kh&i phat mudn (= 65 tudi) va khoéng c6
nguyén nhan rd rang. AD thwdng khéi phéat
mudn va nguy co mac tang lén theo tudi.
Tuy nhién, khoang 5% dén 15% cac trwdng e Bénh hoc bénh Alzheimer
hop ¢6 tinh chét gia dinh; mét niva trong s Hai con dwdng bénh Iy tao nén kiéu
nhirng trwdng hgp nay khéi phat sém (<65  hinh dac trweng cho AD: mang bam AR ngoai
tudi) va thwong lién quan dén cac dot bién  bao va thoai hoa soi truc than kinh do NFT
gen d&c hiéu. Ba loai dét bién gen phd bién  hinh thanh bén trong té bao than kinh. Mang
nhit bao gdm: APP, presenilin 1 va AP thwéng tap trung & ving vé ndo. Thoai
presenilin 2 c6 thé dan dén cac dang bénh  hoéa NFT bat dadu & ving vé ndo cda thiy
Alzheimer 1a di truyén gen troi trén nhiém  thai dwong trong (vé ndo nodi khiu va hoi
sac thé thwong, khdi phat sém. Alen  haima)valan dénving vé ndo lién két. Cac
Apolipoprotein E4 (APOE4) dwoc coilayéu  qué trinh bénh ly nay phat trién trong hai
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dén ba thap ky tao ra mét giai doan tién 1am
sang kéo dai. Lac nay, bénh ly than kinh lién
quan dén AD da hién dién trong ndo nhuwng
khong co6 bat ky suy gidm nhan thirc nao.
Cac nghién ctru chi ra rng oligome ctia AR
va p-tau la nhivng chét gay doc than kinh
trong AD do mirc db oligome twong quan
chat ché v&i sw suy giam nhan thirc hon so
v&i mrc dO clla mang bam AR hoadc NFT.

Chuyén hoa lipid c6 thé cé trong
bénh ly thodi hda than kinh la do: lipid thuc
hién nhiéu chirc nang sbéng con, 1a thanh
phan cu tric ctia mang, phan ti khung va
phan t& tin hiéu cta té bao. Nao 1a co quan
giau lipid th& hai nén méat can bang noéi moi
lipid déng vai tro quan trong trong cac bénh
ly thodi hoéa than kinh.

Thuc té, trwong hop dau tién duoc
mo ta vé bénh Alzheimer (AD) da bao gom
viéc quan séat thdy sy tich tu lipid bat
thwdng trong té bao than kinh dém. Réi loan
diéu hoa lipid ciing lién quan dén cac bénh
thodi héa than kinh kh&i phat mudn khac,
nhw bénh Parkinson (PD) va chirng mét tri
nhé thé Lewy (LBD) [1]. Cac dét bién gen
lién quan dén qua trinh chuyén héa lipid
ciing gay ra cac bénh thoai héa than kinh
nghiém trong kh&i phat sém nhw bénh Tay—
Sachs, bénh Batten, bénh Sandhoff va
bénh Niemann—Pick. Thay déi trong can
bang noéi moéi lipid con lién quan dén tinh
trang viém than kinh — yéu té chinh trong
bénh ly ctia nhiéu bénh thoai héa than kinh.
Yéu tb nguy co di truyén dbi véi bénh thoai
héa than kinh nhw AD, PD va LBD bao gém
céac bién thé cla cac gen lién quan diéu tiét
chuyén héa lipid nhu: APOE, CLU,
INPP5D, ABCA7, TREM2, PLCG2 va GBA
2].

Tinh da hinh cia APOE — chuyén
héa lipid va co ché bénh ly déi véi AD &
murc dd phan t& va té bao dwoc tap trung
dé cap trong cac ndi dung dudi day.

2. VAl TRO SINH HOQC CUA
APOLIPOPROTEIN E

Gen APOE clia nguwdi nadm trén
nhiém sac thé 19, ma hoéa protein APOE,
mot loai protein van chuyén lipid phd bién
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c6 thé lién két vé&i nhiéu loai lipid bao gom
cholesterol, phospholipid va triglycerid
trong cac hat lipoprotein [3]. APOE van
chuyén lipid vao té bao théng qua céac thu
thé bé mat té bao khac nhau. Co ché dwoc
hiéu rd nhat vé hoat dong van chuyén nay
la théng qua thu thé lipoprotein ti trong thap
(LDLR) va céc thy thé APOE méi ciing
dang dan dwoc phat hién. APOE c6 mat &
ngoai vi va trong hé than kinh trung wong
(CNS). & ngoai vi, APOE chti yéu dwoc san
xuét b&i té bao gan va lwu thdng trong huyét
twong. Trong nao, nd la dang lipoprotein
chiém da sé va dinh lwong dwoc bang phép
do khéi phd. Trong CNS, APOE chu yéu thé
hién & t& bao & than kinh dém (glia), 1a chat
trung gian té bao quan trong trong can bang
ndi moi trao ddi chat. Té bao hinh sao
(astrocyte) - té& bao diéu tiét dan truyén than
kinh va kha nang trao dbi chét, 1a loai té bao
san sinh ra nhiéu APOE nhéat trong CNS,
sau do6 la microglia - t&¢ bao mién dich c6
thdm quyén cha yéu trong néo [4].

M6t sb loai té bao khéac ciing sén xuét
ra APOE, bao gém: dai thwc bao, t& bao m&
& ngoai vi; té bao it nhanh (oligodentrocyte),
té bao ngoai vi (pericyte) trong than kinh
trung wong (CNS) [5]. M&c du té bao than
kinh trong diéu kién co ban khéng tao ra
lwong dang k& APOE, cac nghién ciru da
lwu y rang céng thang va tén thwong than
kinh c6 thé gay ra tang biéu hién APOE &
céac té bao nay.
3. TiNH DA HINH GEN APOE VA BENH
LY LIEN QUAN

Tinh da hinh gen APOE & ngudi thé
hién & ba alen APOE thwong gap — APOE2,
APOE3 va APOE4 — khac nhau & hai vi tri
axit amin (vi tri axit amin 112 va axit amin
thir 158). Ba alen nay ctia APOE c6 nhirng
anh hwdng da chiéu va trén nhiéu loai bénh
ly khac nhau. Dang chd y nhat la APOE4
lam tdng nguy co mé&c LOAD, tuy nhién alen
nay cling la yéu té di truyén lam tang nguy
co méc nhiéu bénh ly than kinh khac, bao
gdm LBD, kha n&ng phuc héi kém sau chan
thwong so ndo chan thuwong [6], bénh ly
mach mau ndo do két tu amyloid [7], bénh
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n&o man tinh do chan thuwong va suy gidm
nhan thirc do héa trj lieéu. Mat khac, nguy co
méac cac bénh khéng lién quan dén than
kinh nhw tang cholesterol mau, tang
triglycerid mau va bénh tim mach cling nhw
bénh coronavirus nang va kéo dai (Covid-
19) clia c& thé APOE4 cao hon khi so sanh
véi APOES. APOE2 la yéu t6 bao vé chéng
lai nguy co LOAD. Tuy nhién khi so sanh
APOEZ2 v&i APOE3, APOE2 dwgc phat hién
la yéu té nguy co cla tang cholesterol mau,
bénh tim mach, thoai hoa diém vang va moét
sé bénh ung thw khac. Trén thuc t&, mot
nghién clru gan day vé cac mau tr Biobank
cla Anh da phat hién ra rang cac alen
APOE cé6 lién quan dén nguy co mac nhiéu
bénh loai bénh ly, bao gdbm béo phi, bénh
gan, tdc nghén dwdng thé man tinh va bénh
tiéu duwong type 2 [8].

Méi lién quan gitra cac alen APOE va
céac bénh khac nhau goi y rang APOE tham
gia nhiéu qua trinh chung cla té bao. Céac
nghién ctu gan day da xem xét tac dong
cda cac alen APOE trén nhiéu con dwdng
sinh hoc trung tdm nhu: can bang ndi moi
lipid, str dung glucose, viém, van chuyén té
bao va chirc ndng cua ty thé. Viéc lam gian
doan céc con dwdng va xay ra & nhiéu loai
t& bao da boc 16 tac dong sau séc va da
hwéng cua cac alen APOE dbi véi sinh hoc
té bao. Dwa vao sy méat can bang lipid xuat
hién trong nhiéu bénh thoai hoa than kinh,
dwa vao céc alen APOE c6 anh hwéng kiéu
hinh r& rét trén nhiéu loai t& bao va dwa vao
APOE géan va phan phéi lipid bén trong va
gitra cac té bao, gia thuyét dwoc dua ra la
APOE tac déng dén kiéu hinh té bao, nguy
co mac bénh théng qua tac ddng clia né lén
qué trinh chuyén hoa lipid.

e Tinh da hinh gen APOE va nguy
co mac bénh Alzheimer

APOER3 la alen phd bién nhat véi tan
sb alen 1a 78% & nguoi da trang va la mot
alen trung tinh v&i nguy co mac bénh thoai
héa than kinh. APOE4 c6 tan s6 alen 14 14%
& ngudi da trédng va la yéu td nguy co di
truyén manh nhat déi véi LOAD. Nguy co

LOAD tang theo liéu alen gen APOE4 [9].
Nguwoc lai, APOE2 hién dién & mic 8% &
ngwdi da trdng cé kha nang bao vé chéng
lai nguy co LOAD. Cac alen APOE khac
nhau c6 méi lién hé chét ché v&i hai co ché
bénh ly chinh ctia LOAD la con dwong B-
amyloid va con dwong tau phosphoryl hoa.
APOE4 dac biét thic day qua trinh oligome
hoa, fibril héa AB tdng hon so véi APOE2
hodac APOE3 [8]. Mtrc d0 lién quan gitra cac
alen APOE va mic dd nguy co mac hodc
kha naéng bao vé chéng lai LOAD khac nhau
& cac chlng tdc ngudi.

R6i loan chuyén héa lipid 1a mét co
ché tiém nang giai thich vai tro cia APOE
trong nguy co méac bénh thoai hoa than
kinh. Céc gia thuyét khac, bao gdm céac gia
thuyét lien quan dén cac dang dong phan
APOE lam thay ddi sw két tu va lang dong
protein, da dwgc nghién ctru khdm phé qua
nhiéu ndm va ngay cang c6 cac bang chirng
hé tro hon. Gid thuyét méi véi viec hop
nhét cac kiéu hinh da hwéng do anh huéng
khac nhau ctia cac dang alen APOE |én qua
trinh chuyén héa lipid can nhiéu nghién ctru
hon nira d& xay dung co ché tac dong
chinh, tac dong dén nguy co mac cac bénh.
DPay 1a mét gid thuyét hap dan do &nh
hwéng rong rai cta chuyén héa lipid 1én cac
chirc nang hoat déng clia té bao. Diéu chinh
chuyén hoa lipid c6 thé dwoc ap dung lam
gidm nguy co dbi v&i cac bénh ly khac nhau
qua trung gian APOE. Nhirng tién bo vé
phwong phap khdi phdé da cho phép dinh
lwong nhiéu loai lipid trong cdc md hinh
bénh khac nhau. B6 |a chia khéa cbng cu
nghién ctu cac chat chuyén héa, tao diéu
kién tim hiéu vai trd sinh hoc cta lipid trong
bénh thoai héa than kinh. APOE, do c6 méi
lién hé chat ché vé mat di truyén va cé vai
tro lién quan nhiéu trang thai bénh tat, dang
la trong tdm cla cac nghién clru nay.

4. APOE4 ANH HUONG TREN CHUYEN
HOA LIPID CUA TE BAO CNS

e Tac dong |én chuyén héa néi bao
Nhiéu nghién clru cho thdy c6 sy
twong quan gilta APOE4 va sy tich tu
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cholesterol n6i bao. Cholesterol tich tu
trong t& bao gbc da ndng nhan tao (iPSC)
tr t& bao hinh sao va microglia déng hop t
APOE4 [10,11], cling nhw trong mang lw&i
ndi chat cda t¢ bao it nhanh
(oligodendrocyte) [5]. Biéu hién ting téng
hop tlr dau (de novo) va giam bai xuét ra
ngoai [10] dan dén s tich tu cholesterol
déu lien quan APOE4. Mét nghién cu gan
day vé dich t& hoc bién thé Jacksonville
APOE3 dwoc cho la mot bién thé tang tinh
bao vé, xuat phat tir kha nang thuc day bai
xuét cholesterol ctia né. Nhiéu nghién ctru
vé méi twong quan gitra sw thay dbi qua
trinh sinh tdng ho'p, bai xuat ra ngoai va kha
nang lwu gitr cholesterol véi cac kiéu hinh
lién quan dén LOAD. Su tich tu cholesterol
trong té bao hinh sao APOE4 ¢ lién quan
dén viéc gidm chirc nang lysosome [10],
tang san xuét cytokine tién viém [10], tang
tin hiéu matrisome, suy gidm sy hép thu
cda B - amyloid [11] va rdi loan déng lwc hoc
cta bd khung té bao [10]. Nhitng méi twong
quan nay cho thdy muc cholesterol bat
thwong cé thé 1a nguyén nhan chinh gay ra
nguy co mac bénh thoai héa than kinh.
Cong viéc tiép theo la can thiét dé xac dinh
mdi lién hé nhan qud va co hoc gitva
APOE4, s tich tu cholesterol than kinh
dém va cac bénh ly lien quan dén LOAD.
Ngoai cholesterol, ddng hop to
APOE4 dan dén su tich tu triglycerid trong
t& bao hinh sao va vi t& bao than kinh dém.
Nhiéu nghién ctru trong sé nay bao céo
rang triglycerid dwoc lwu trir trong cac giot
lipid. Céac giot lipid la cac bao quan dam chdi
tr mang mang lwéi ndi chat vao bao twong
va bao gdm moét I&p don phospholipid dwoc
protein chirc nang bao boc lipid trung tinh &
trung tam. Trong t& bao hinh sao cla chuét
cdy ghép gen APOE4 nguwoi, ciing nhw
trong t& bao hinh sao va microglia c6 ngudn
gbc tv iPSC & nguwdi mang APOE4 tao ra
sw hinh thanh céac giot lipid giau triglycerid
[12]. M&c du van chua rd tai sao than kinh
dém mang APOE4 lai tich tu cac giot lipid,
mot nghién ctu khac cho thay té bao hinh
sao APOE4 biéu hién gidm tdc do qué trinh

B oxy hoa axit béo, cho thdy hién twong
gidm chuyén héa lipid. Hinh thanh céc giot
lipid dwoc cho |a do tAc dung dém cla té
bao nham chéng lai cac lipid gay doc té bao.
S hién dién nhiéu giot lipid trong té bao
than kinh dém mang APOE4 trong di&u kién
co ban c6 thé goi y réng co ché dém nay bi
suy yéu ho&c bi qua tai, do d6 khién té bao
than kinh dém mang APOE4 hoat doéng
nhiéu hon, nhay cdm véi nhivng twong tac
cta chét doc lipo [12]. & ca microglia va té
bao hinh sao, sy tich Iy triglycerid do
APOE4 gay ra c6 lien quan dén trang thai
tién viém. Tién viém lién quan dén céc trang
thai lipid trong microglia cling cé lién quan
dén bénh thoai héa than kinh va md hinh
l&o hoéa.

APOE4 lam trAm trong thém céc kiéu
hinh lién quan dén AD (tich tu amyloid-B va
tau, khiém khuyét mach mau, viém than
kinh, kiéu hinh hanh vi) & cac loai té bao
khac c6 ngudn gbc tlr iPSC ctia con ngudi
khéng phai t& bao than kinh dém [5], cling
nhw & cAc m6 hinh chu6t [13]. Chlang bao
gdm cac té bao quanh mach (mét phan cia
hang rao mau nao), t& bao than kinh [13] va
t& bao mién dich than kinh mach mau. Cac
té bao nay c6 lién quan hét strc da dang dén
nguy co va su tién trién cta bénh thoai héa
than kinh nén can c6 cong trinh nghién ctru
trong twong lai d& xac dinh cach thirc thay
déi trong qué trinh chuyén hoa lipid ndi bao
tac dong dén chirc nang té bao cda ching.

e Tac dong vao twong tac té bao
than kinh dém v&i té bao than kinh

Céc alen APOE c6 thé tac dong dén
hoat déng chirc nang té bao than kinh bang
céach diéu chinh qua trinh trao ddi lipid gitra
té bao than kinh dém, bao gém: té bao hinh
sao, té bao vi m6 va té bao it nhanh véi té
bao than kinh.

- Twong tdc giika té bao hinh sao
va té bao than kinh

APOE c6 tac dong manh dén twong
tac t& bao than kinh — t& bao hinh sao.
Nghién ctru trén md hinh nudi cay cla rudi
gidm va chuét da xac dinh vai tro ctia APOE
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trong viéc van chuyén lipid peroxy héa doc
hai va cac giot lipid giau triglycerid dw thwra
tlr t& bao than kinh dén té bao hinh sao dé
phan hay [14]. APOE4 cla nguwoi lam suy
yéu ca qua trinh van chuyén lipid doc hai va
sau do 1a qua trinh phan giai lipid & té bao
hinh sao [14,15]. Viéc giam thanh thai lipid
twong quan va&i tinh trang stress oxy hoa
gia tang, rdi loan chic nang ty thé, khiém
khuyét v& nang lwong sinh hoc va can tré
qué trinh truyén synap trong té bao than
kinh [15].

CAc té bao than kinh cling can mot
lwong 1&n cholesterol va viéc cung cap phu
thudc vao cac té bao hinh sao va APOE. La
lipoprotein chinh trong CNS, APOE cung
cép cholesterol cho cac té& bao than kinh.
Nhirng thay ddi mrc do cholesterol cua té
bao than kinh da dwoc chirng minh 1a cé
lién quan dén bénh ly tau va amyloid-B cta
LOAD [16]. Vai tro cha APOE trong viéc
cung cap cholesterol c6 thé chi ra co ché
bénh ly ciia APOE4 dbi véi LOAD.

- Twong téc gitra té bao than kinh
va microglia

Su twong tac gitka microglia va té
bao than kinh ciing bi anh hwéng bdi sw
mat diéu chinh lipid lién quan dén APOEA4.
Microglia c6 ngudn gbc iPSC déng hop tr
APOE4 c6 biéu hién tich Idy triglycerid va
cholesterol - kiu hinh tién viém, gidm tin
hiéu can bang ndi mai thuan khiét va anh
hwéng tiéu cwc dén hoat déng cla té bao
than kinh [17]. Didu tiét truc tiép mec d6
hinh thanh céac giot lipid vi mé bang cach st
dung chét trc ché tdng hop acyl-CoA gay
anh huéng dén tinh trang viém day than
kinh va hoat déng cta té bao than kinh [17].
Nhirng phat hién vi mé nay cho thay sy lién
hé gitra biéu hién réi loan chuyén héa lipid
va chtrc néng than kinh. Cong viéc tiép theo
trong cac md hinh nghién clru bénh thoai
hoéa than kinh & can thiét dé xac nhan viéc
san xuét lipid & cip d6 té bao cé gay anh
hwédng dén sy tién trién cda bénh hay
khoéng.

- Twong téc giira té bao than kinh
va té bao it nhanh (oligodendrocyte)

APOE4 anh hwéng dén qua trinh
myelin héa trong cac nghién ctu trén té
bao, chudt va mé cla nguwdi. Két quéd nubi
cay t6 hop cac hén hop va su két hop cac
t& bao than kinh c6 ngudn gbc iPSC cla
ngwdi véi cac té bao it nhanh déng hop to
APOE3 va APOE4 da xac dinh s tich ldy
cholesterol bat thuwong trong cac té bao it
nhanh APOE4 dan dén tinh trang myelin
héa kém cla céac té bao than kinh dwoc
ddng nudi cay [5].

M6t nghién clru trén mét mdé hinh
chuét gay méac bénh theo con dudng
protein tau (tauopathy), déng hop to&
APOE4 da xac dinh dwgc tac dong lam tang
chirc ndng doc hai than kinh ciia APOE4
trong viéc gay ra cac khiém khuyét vé
myelin héa va lam giam sé lwong té bao tién
than cda té bao than kinh dém va té bao
than kinh dém [13]. Diéu tha vi la nhirng tac
dong nay la d&c trwng dbéi véi mé hinh chuét
méac bénh tauopathy, cho thdy rang sw
twong tac gitra kiéu gen APOE4 va bénh ly
tau c6 thé cé nhirng tac dong cu thé dén
gua trinh myelin héa.

Cac nghién ctru dwge mo ta & day da
b&t dau lam sang té méi quan hé phirc tap
gilra cac dang alen APOE, tac dung cla
chung ddi véi quéa trinh chuyén hoéa lipid
than kinh dém va hau qua 1a mat chirc néng
cla té bao.

5. APOE ANH HUONG DEN
LIPOPROTEIN VA VAN CHUYEN LIPID &
NGUOI

Trong CNS, APOE c6 mat trong cac
hat lipoprotein ty trong cao (HDL), trong khi
& ngoai vi n6 lien két véi cd HDL va
lipoprotein ty trong rat thap (VLDL). Ban
chét clia hat HDL da dwoc bao céo la cé tac
dong dén kiéu hinh bénh thoai héa than
kinh. M6t nghién ctvu bao céo rang HDL lam
tang sw ldng dong amyloid mach méu trong
cac mo hinh in vitro va HDL ch&ra APOE
lam trdm trong thém tac dung nay. Mot
nghién clru khac vé lipoprotein huyét twong
ngudi da bao cdo ham lwong APOE thap
hon trong cac hat HDL & nhirng bénh nhan
c6 it nhat mot alen APOE4 [18]. Hon niva,
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nghién clu twong tw cling quan sat thay
nhirng bénh nhan cé ndng d6 APOE trong
huyét twong hoéc trong cac hat HDL thap
hon thwc hién cac bai kiém tra chirc nang
nhan thirc kém hon. Nhirng nghién ctru nay
va cac nghién ctu khac cho thay thanh
phan hat lipoprotein cé thé anh hwéng dén
kiéu hinh bénh thoai héa than kinh, va cac
nghién ctvu sau hon sé dwoc thye hién can
thiét dé& hiéu cac co ché nén tang cho
nhirng méi twong quan nay. APOE duwoc
lipid héa trong con dwéng bai tiét clia té bao
b&i protein thai lipid, ABCA1l. Trang thai
lipid héa clia cac dang alen APOE la khac
nhau va APOE4 duoc bao cao la kém lipid
hoa nhét [19]. Do d6, cac dang alen APOE
da dwoc chirng minh 1a 1am thay déi kich
thwéce lipoprotein va APOE4 lién két véi cac
hat HDL nhd hon APOE3, APOE3 lién két
v@i cac hat HDL nhdé hon APOE2. Cac loai
lipid lién két trong lipoprotein dwoc quyét
dinh bdi loai lipid cta loai té bao d6 va kiéu
gen APOE cla ca thé [18]. Alen APOE c6
thé diéu chinh mrc do protein lién quan dén
qua trinh lipid hoa, cho thdy mbi quan hé
gitra lipid hoa va kiéu gen APOE [4]. Gidm
lipid héa APOE4 c6 thé lam anh hwéng dén
kha nang bai xuét lipid dw thira tlr t& bao
[20] va lam thay ddi sb lwong ciing nhu tinh
chét lipid dwoc van chuyén dén té bao than
kinh v& mach mau, tr d6 thay déi cac chirc
nang than kinh thiét yéu nhuw két néi khép
than kinh va tinh toan ven clia mach mau.
S khac biét gitra cac nghién ctru cé
thé 1a do sy khac biét vé dbi twong duoc
mo ta cling nhw pham vi chuyén héa dat
dwoc. Nhitng thay dbi trong cac chéat
chuyén héa ngoai vi c6 thé déng vai tro la
d4u 4n sinh hoc gay nguy co hodc kha nang
phuc hdi; Tuy nhién, can phai tiép tuc
nghién ctu dé hiéu cac chéat chuyén héa
trong mau phan anh APOE lién quan dén
CNS theo co ché nhw thé nao.
6. MOT SO PHUONG PHAP XAC DINH
DA HINH GEN APOE

e Pa hinh d6 dai doan gi&i han két
hop phan rng chubi polymerase (RFLP
- PCR)

La ky thuat nham xac dinh sw khac
biét trong cac doan trinh tw DNA déng vi tri
ba&ng sw hién dién cta cac doan cé do dai
khac nhau sau khi phan cat cac mau DNA
véi cAc enzyme cét gidi han dac hiéu.
RFLP, dwoc coi nhw moét chat danh dau
phan ti, dic trung béi sw két hop gitra
enzyme cét gidi han va ban sao soi don
DNA. Hau hét cac dau hiéu RFLP déu co
tinh déng trdi (ca hai alen trong mau di hop
tlr sé dwoe phat hién) va cé tinh dac hiéu
cao theo locus. Pau do RFLP l1a mot trinh tw
DNA dwoc danh dau, lai véi mot hodc nhiéu
doan ctia DNA mau can phan tich da dwoc
cat bdng enzyme, san phdm sau lai nay
dwoc phan tach bang dién di trén gel. Hinh
anh trén gel biéu 16 mot kiéu vach déc trwng
cho mét kiéu gen cu thé tai mot locus cu thé.
Cac DNA bo gen ngén, don /it ban sao
ho&c cDNA thwdng duwoc st dung lam dau
do RFLP.

Viéc tach di DNA dé phan tich RFLP
bang k¥ thuat PCR c6 thé duwoc st dung dé
khuéch dai mot lwong rat nhd DNA, thuwéng
trong 2-3 gi®, dén mc can thiét cho phan
tich RFLP.

e Phan (rng chudi polymerase thi
gian thwc (real-time PCR), con dworc goi
la PCR dinh lwong

Trong PCR théng thuéng, san pham
DNA khuéch dai hodc khuéch dai dwoc
phét hién trong phan tich diém cubi. Trong
real - time PCR, sy tich Ily san pham
khuéch dai dwoc do khi phan (ng dién ra
theo thoi gian thwe véi viéc dinh lvgng san
pham sau méi chu ky.

Quy trinh 1am viéc Qpcer: dau tién, cac
phan ng khuéch dai dwoc thiét 1ap bang
thudc thtr PCR va cac moi dac biét hodc tay
chinh. Sau dé, cac phan (rng sé dwgc chay
trong céc thiét bj real - time PCR va di liéu
thu thap dwoc sé dwoc phan tich bang phan
mém thiét bj doc quyén.
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Viéc phéat hién cac san phdm PCR
theo thdi gian thwec dwoc thwe hién béng
cach dwa phan t&¢r bdo cdo huynh quang
vao méi giéng phan trng gidp ting cwdng
huynh quang véi lwong DNA san phdm
ngdy cang ting. Cac chat héa hoc phat
huynh quang dwgc st dung cho muc dich
nay bao gdm thuéc nhuém gan DNA va moi
hodc mau do dac hiéu theo trinh ty dwoc
danh dau bang huynh quang. May luan
nhiét chuyén dung dwoc trang bi mé-dun
phéat hién huynh quang dwoc s dung dé
theo d&i tin hiéu huynh quang khi qua trinh
khuéch dai dién ra. Pd huynh quang do
dwoc ty |é thuan voi téng lweng khuéch dai;
sy thay ddi huynh quang theo th&i gian
duwoc st dung dé tinh toan lwong khuéch
dai dwoc tao ra trong mdi chu ky.

Uu diém chinh cua real - time PCR
so voi PCR lareal - time PCR cho phép ban
xac dinh sb lvgng ban sao DNA mau ban
dau (chudi muc tiéu khuéch dai) véi do
chinh xac va dd nhay cao trén pham vi dong
rong. Két qua real - time PCR c6 thé la dinh
tinh (c6 hoac khéng c6 trinh tw) hoac dinh
lwong (sb ban sao). Do do, real - time PCR
dinh lwvgng con dwoc goi la phan tich gPCR.
Nguwoc lai, PCR tét nhat la ban dinh lwong.
Ngoai ra, di liéu greal - time PCR c6 thé
dwoc danh gid ma khong can dién di trén
gel, gitp gidm th&i gian xét nghiém va tang
céng suét. Cudi cung, do cac phan &ng
greal - time PCR dwoc chay va di¥ liéu
dwgc danh gia trong hé thédng gPCR bng
kin, théng nhét nén kha n&ng lay nhiém sé
gidm va nhu cau thao tac hau khuéch dai
duwoc loai bd trong phan tich gPCR.

e Microarray DNA (con dwoc goi la
chip DNA hoac chip sinh hoc)

La tap hop cac diém DNA cwc nhd
dwoc gan trén bé mat rdn. Cac nha khoa
hoc st dung cac vi md DNA dé do mirc do
biéu hién cla sb lwong I6n gen ddng thoi
hoac dé tao kiéu gen cho nhiéu vung trong
bd gen. Mbi diém DNA chira picomoles
(10-12 mol) ctia mét chudi DNA cu thé,
duoc goi la dau do (hoac phéng vién hodc

oligos). Pay c6 thé la mot doan ngan cda
gen hodc thanh phan DNA khac dwoc st
dung dé lai mau cDNA ho&c cRNA (con goi
la RNA chéng giac quan) (dwoc goi 1a muc
tiéu) trong diéu kién nghiém ngéat. Phép lai
gitba muc tiéu tham do thwdng dwoc phat
hién va dinh lwong bang cach phat hién cac
muc tiéu dwoc danh d4u huynh quang, bac
hodc phat quang hdéa hoc dé xac dinh do
phong phu twong dbi cta cac chudi axit
nucleic trong muc tiéu. N6 cling dwoc sk
dung dé xac dinh cac bién thé ciu tric va
do lwdng biéu hién gen.

Nguyén tac cbét 16i dang sau cac
mang vi md la sw lai gitra hai chudi DNA,
d&c tinh cla cac chubi axit nucleic bd sung
la ghép ddi cu thé véi nhau bang cach hinh
thanh lién két hydro git)a cac cdp bazo
nucleotide bé sung. Sé lwong 16n cac cap
bazo bd sung trong chudi nucleotide c6
nghia |4 lién két khong cong hoa tri chat ché
hon gitra hai chudi. Sau khi loai bd cac trinh
tw lién két khong dac hiéu, chi nhirng soi
dwoc ghép déi manh méi con lai. Cac chubi
muc tiéu dwgc dan nhan huynh quang lién
két v&i trinh tw thdm do tao ra tin hiéu phu
thudc vao cac diéu kién lai (chdng han nhw
nhiét do) va qua trinh rira sau khi lai. Téng
cwdng do cla tin hiéu, tr mot diém (dac
diém), phu thudc vao lveng mau muc tiéu
lien két v&i cac dau do co tai diém do.
Microarrays st dung dinh lwgng twong dbi
trong do6 cwong d6 cia moét tinh nang dworc
s0 sanh v&i cwdng do cla tinh nang twong
tw trong mot didu kién khac va danh tinh
clia tinh nang dwgc xac dinh theo vi tri clia
nd. ng dung clia Microarray - DNA dé xac
dinh SNP: Xac dinh tinh da hinh nucleotide
don gitra cac alen trong ho&c gitra cac quan
thé.

e K§ thuat giai trinh tw DNA (DNA
Sequencing)

T gi(ba nhirng nam 1970, khi nha
nghién clru Frederick Sanger phat trién mot
s6 k¥ thuat nhanh hon, hiéu qua hon dé giai
trinh tw DNA. Giai trinh ty Sanger con duwgc
goi la phwong phap két thac chudi hodc
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phwong phap dideoxy, gidi trinh tw Sanger
lién quan dén viéc st dung enzyme DNA
polymerase tinh khiét d& tdng hop chudi
DNA c6 dd dai khac nhau. B&c diém chinh
cta hén hop phan rng cta phwong phap
Sanger la bao gdm dideoxynucleotide
triphosphate (ddNTPs). Cac
dideoxynucleotide két thic chudi nay thiéu
nhém 3' hydroxyl (OH) can thiét dé& hinh
thanh lién két phosphodiester gi*a mot
nucleotide nay véi nucleotide tiép theo
trong qua trinh kéo dai chudi DNA. Do dé,
khi mot dideoxynucleotide dwoc két hop
vao soi dang phat trién, n6 sé (rc ché sw
kéo dai thém cua soi. Két qua cua nhiéu
phan ng nay la moét s doan DNA cé dd
dai khac nhau. Nhirng manh nay sau dé
dwoc phan tach theo kich thwéc bang cach
st dung dién di gel hoc éng mao dan, mot
phwong phap trong do dién trwdng kéo cac
phan t& qua chat nén gel hodc soi mao
mach gidng nhw téc. Quy trinh nay da nhay
dé phan hiét cac doan DNA co6 kich thuwéc
khac nhau chi bang mét nucleotide. Ngay
nay cac nha san xuat dwa ra cac may giai
trinh t DNA ty déng dwa trén phwong
phap Sanger. Nhitng thiét bi nay st dung
thudc nhudm huynh quang dé gan thé tirng
nucleotide, cho phép cac phan &ng dwoc
thywc hién trong mét cdt va doc theo mau
sac (ch khéng phai theo lan dwong ma
chang xuét hién), cung cap di liéu chubi ré
hon va nhanh hon phwong phéap truyén
thdng.
7. KET LUAN

Hién nay, tim hiéu cac co ché bénh
sinh bénh Alzheimer théng cac cac con
dwong giang héa amyloid, phosphoryl héa
protein tau, chuyén hoéa lipid do yéu té di
truyén v.v... la cac cach tiép can nham tim
ra cac phwong thire didu tri hiéu qua bénh
Alzheimer. Hién nay da c6 nhirng nghién
ctu th® nghiém trén lam sang cac thubc
diéu tri nhdm t&i co ché bénh sinh bénh
Alzheirmer va bwéc dau co két qua kha
quan. Tuy nhién, can nguyén bénh
Alzheimer cling nhw cac bénh lién quan
thoai hoéa than kinh la chwa rd rang va da

nhan tb, viéc tiép tuc tim hiéu méi twong
quan cuta cac yéu td di truyén nhuw APOE
trén kiéu hinh ciing mrc d6 té bao lién quan
dén tac dong do chuyén héa lipid dén céac
qué trinh bénh ly 1a vé ciing hap dan.Thuc
t&, chan doan va diéu tri AD dang la mot
thach thie dbi véi Y té Viét Nam do chi phi
cao. Hién nay, chwa c6 nghién clru nao
danh gia anh hwéng cda kiéu gen APOE
dén nguy co mac AD cla ngudi Viét Nam
ciing anh hwéng cta né dén ndng dod cac
biomarker AD trong mau. Viéc nay la hét
strc can thiét dé co thé tiép can cac phwong
phap diéu tri dang dan dwoc ap dung trén
bénh nhan méc AD trén thé gidi.

L&i cam on

Xin tran trong cdm on tap thé bac sf,
gidng vién B mon Than kinh, Bénh vién

Lao khoa trung wong va Trwong Dai hoc

Minnesota da hé tro trong viéc thyc hién bai

tdng quan nay.

TAI LIEU THAM KHAO

1. Fanning, S. et al. (2020). Parkinson's
disease: proteinopathy or lipidopathy?
NPJ Parkinsons Dis. 6, 3.

2. Bellenguez, C. et al (2022). New
insights into the genetic etiology of
Alzheimer's disease and related
dementias. Nat. Genet. 54, 412-436

3. Mahley, RW. et al. (2009).
Apolipoprotein E: structure determines
function, from atherosclerosis to
Alzheimer's disease to AIDS. J. Lipid
Res. 50, 183-188

4. Lanfranco, M.F. et al. (2021).
Expression and secretion of apoE
isoforms in astrocytes and microglia
during inflammation. Glia 69, 1478-
1493.

5. Blanchard, J.W. et al. (2022). APOE4
impairs myelination via cholesterol
dysregulation in  oligodendrocytes.
Nature 611,769-779

6. Jordan, B.D. et al. (1997).
Apolipoprotein E epsilon4 associated
with chronic traumatic brain injury in
boxing. JAMA 278,136-140.

105



Vietnam Journal of Physiology 28(2), 06/2024

ISSN: 1859 — 2376

7. Shinohara, M. et al. (2016). Impact of
sex and APOE4 on cerebral amyloid
angiopathy in Alzheimer's disease. Acta
Neuropathol. 132, 225-234.

8. Lane-Donovan, C. and Herz, J. (2017).
ApOoE, ApoE receptors, and the synapse
in  Alzheimer's  disease. Trends
Endocrinol. Metab. 28, 273-284

9. Corder, E.H. et al. (1993). Gene dose of
apolipoprotein E type 4 allele and the
risk of Alzheimer's disease in late onset
families. Science 261, 921-923.

10.de Leeuw, S.M. et al. (2022). APOEZ2,
E3, and E4 differentially modulate
cellular homeostasis, cholesterol
metabolism, and inflammatory response
in isogenic iPSC-derived
astrocytes.Stem Cell Rep. 17, 110-126.

11.Lin, Y.T. et al. (2018). APOE4 causes
widespread molecular and cellular
alterations associated with Alzheimer's

disease phenotypesin human iPSC-
derived brain cell types. Neuron
98,1141-1154.

12.Sienski, G. et al. (2021). APOE4

disrupts intracellular lipid homeostasisin
human iPSC-derived glia. Sci. Transl.
Med. 13, eaaz4564.

13.Koutsodendris, N. et al. (2023).
Neuronal APOE4 removal protects
against tau-mediated gliosis,

neurodegeneration and myelin deficits.
Nat. Aging 3, 275-296.

14.Liu, L. et al. (2017). The glia—neuron
lactate shuttle and elevated ROS
promote lipid synthesis in neurons and
lipid droplet accumulation in glia via
APOE/D. Cell Metab. 26, 719-737.

15.Qi, G. et al. (2021). ApoE4 impairs
neuron—astrocyte coupling of fatty acid
metabolism. Cell Rep. 34, 108572.

16.van der Kant, R. et al. (2019).
Cholesterol metabolism is a druggable
axis that independently regulates tau
and amyloid-B in iPSC-derived
Alzheimer's disease neurons. Cell Stem
Cell 24, 363-375.

17.Victor, M.B. et al. (2022). Lipid
accumulation induced by APOE4
impairs  microglial surveillance  of

neuronal-network activity. Cell Stem Cell
29, 1197-1212.

18.Koch, M. et al. (2020). Association of
apolipoprotein E in lipoprotein
subspecies with risk of dementia. JAMA
Netw. Open 3, e209250.

19.Heinsinger, N.M. et al. (2016).
Apolipoprotein E genotype affects size
of apoE complexes in cerebrospinal
fluid. J. Neuropathol. Exp. Neurol. 75,
918-924.

20.Michikawa, M. et al. (2000).
Apolipoprotein E exhibits isoformspecific
promotion of lipid efflux from astrocytes
and neurons in culture. J. Neurochem.
74,1008-1016.

106



Vietnam Journal of Physiology 28(2), 06/2024 ISSN: 1859 — 2376

SUMMARY
APOLIPOPROTEIN E IN LIPID METABOLISM AND ALZHEIMER'S DISEASE

Tran Thi Thanh Huong?, Nguyen Trung Anh®2 Pham Thang?,
William Mantyh?®, Huong Nguyen?, Tran Viet Luc'?
Nguyen Thi Thanh Binh?, Nguyen Thanh Binh'?

INational Geriatric Hospital
2Hanoi Medical University
3Minnesota University

Alzheimer's disease (AD) has an unclear etiology. The best known pathogenesis is
the beta-amyloid pathway and the tau phosphorylation pathway. Dysregulation of lipid
metabolism has emerged as a central feature of many neurodegenerative diseases,
possibly as a mechanism for AD. Isoforms of a lipid transport protein, apolipoprotein E
(APOE), have the potential to alter the risk and recovery of several neurodegenerative
diseases, including late-onset Alzheimer's disease (LOAD). Allelic variants of the APOE
gene alter cellular and tissue lipid metabolism in different cell types and systems. Aiming
to understand the metabolic relevance of APOE, we examine the molecular changes in
lipid metabolism resulting from different APOE isoforms. These changes in lipid metabolism
may shed light on the pathogenic mechanisms and modulate the risk of developing and
recovering from neurodegenerative diseases. Several methods for identifying genetic
polymorphisms APOE are also discussed.

Keywords: Alzheimer's disease, Apolipoprotein E, lipid metabolism.
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