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cing dudi (xudng) vé. Hon nita, mdi lién quan
gilfa gai xuong-tiéng lao xao cling dugc nghién
cru cta Yap AU [5] xac nhan, qua dé cling co
khung phan tang giai doan thodi hda: ti€éng lao
xao cho thdy khdp da chuyén tir pha pha hay
sang pha tai cau truc bu trur.

V. KET LUAN

Mon bé mét va gai xuong la tén thuong mé
xuong thudng gap nhat trén hinh anh CT & bénh
nhan thoai hda khdp thai duagng ham. Cac triéu
chiing, dau chiing lam sang nhu dau va tiéng
kéu lao xao cé lién quan y nghia vdi nhitng thay
doéi & bé mat dién khdp. Tiéng lao xao khi thdm
kham cé lién quan chat ché va ¢ y nghia théng
ké v&i hinh anh thod hod khép trén CT (p =
0,046), véi OR = 2,38, nghia la bénh nhan co
tiéng lao xao co kha nang bi thoai hoa khdp gap
2,38 lan so v@i nguGi khong co dau hiéu nay,
nén can nhac chi dinh chup CT/CBCT nham phat
hién s6m tén thuong xuong va ca thé hda chién
luge diéu tri.
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ANH HUONG CUA POT BIEN NHOM GEN TEX
VO'I TINH TRANG HIEM MUON O’ NAM GIOT

TOM TAT

Hiém mudn nam gidi, dac biét la vo tinh khong do
tac nghén (NOA), la van dé ngay cang dugc quan tam
trong bGi canh ti 1€ vo sinh gia tdng. Trong cac yéu to
li€n quan, nguyén nhan di truyén déng vai tro quan
trong, dac biét la cac dot bién dan gen & nhdm gen
TEX (TEX11, TEX14, TEX15) da du’o’c nhiéu ghi nhan
c6 lién quan tGi NOA Nghién ctu nay nham khao sat
mdi lién quan gilta cac bién th€ gen nhém TEX va kha
ndng tim thay tinh triing trong tinh hoan & bénh nhan
NOA. 26 bénh nhan dugc tuyén chon tai Bénh vién
DPai hoc Y Ha NGi tr nam 2022-2025. Giai trinh ty
toan bo hé gen ma hoa (WES) dugc tién hanh dé phat
hién cac bién thé di truyén lién quan. K&t qua cho thay
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Nguyén Cao Thing'2, Nguyén Hoai Bic!?2

trong cac déi tugng phat hién 19 gen nguy cd cao lién
quan NOA, trong d6 nhém TEX chiém ti I& dang ké.
Cac bénh nhan _mang bién the trén TEX11, TEX14,
TEX15 déu cé t6n thuang mod hoc kiéu MA hoac SCO
va khong tim dugc tinh trung khi mTESE. Dic biét,
nghién cu’u ghi nhan mot dét bién dich khung mdi trén
TEX11 va cac bién thé nguy co cao trén TEX14,
TEX15. Két qua gbép phan lam ro vai trd nhdm gen
TEX trong sinh bénh hoc NOA, dong thdi khang dinh
gia tri cia WES trong sang loc d| truyen va tién lugng
diéu tri cho nam g|d| vo sinh vO can.

Tur khéa: Hiém mudn nam, vo tinh khong do tic
nghén, dot bién di truyén, WES

SUMMARY
IMPACT OF MUTATIONS ON TEX GENES

ON MALE INFERTILITY

Male infertility, particularly non-obstructive
azoospermia (NOA), has become an increasingly
concerning issue amidst the rising rates of infertility.
Among the contributing factors, genetic causes play
an important role, especially single-gene mutations in
the TEX gene group (TEX11, TEX14, TEX15), which
have been widely reported to be associated with NOA.
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This study aimed to investigate the association
between TEX gene variants and the likelihood of
sperm retrieval in testicular tissue of NOA patients. A
total of 26 patients were recruited at Hanoi Medical
University Hospital from 2022 to 2025. Whole-exome
sequencing (WES) was performed to detect relevant
genetic variants. Results revealed 19 high-risk genes
associated with NOA in these patients, with the TEX
gene group accounting for a significant proportion.
Patients carrying mutations in TEX11, TEX14, or
TEX15 exhibited histopathological patterns of
maturation arrest or Sertoli cell-only syndrome, and no
sperm was found during microTESE. Notably, the
study identified a novel frameshift mutation in TEX11
and several high-risk variants in TEX14 and TEX15.
These findings further clarify the role of TEX gene
mutations in the pathogenesis of NOA and underscore
the value of WES in genetic screening and prognostic
counseling for men with idiopathic infertility.

Keywords: Male infertility, non-obstructive
azoospermia, genetic mutation, WES
I. DAT VAN DE

Véi su phat trién cla diéu kién kinh t&€ xa
hoi, hifm mudén nam gigi la mot van dé ngay
cang dugc quan tam. Mc d6 hiEm mudn cua
ngudi nam gidi thay déi tir nhe dén ndng. Trong
ddé ndng nhat la tinh trang khong cé tinh tring.
Theo théng k& khong c6 tinh trung
(azoospermia) chiém ti Ié khoang 1% trong cong
dong nam gidi néi chung va chiém ti Ié 10-20%
trong cong dong nam giGi hi€Em muodn tai Viét
Nam [1]. DGi v3i azoospermia, cac nguyén nhan
khong do tdc nghén  (Non-obstructive
Azoospermia - NOA) co lién quan téi rat nhiéu yeu
t6 dan tdi su suy glam dang k& chlic ndng cua
tinh hoan trong dé c6 qua trinh sinh tinh. Cac
nguyén nhan cé thé bao gébm cac bat thudng bam
sinh V& di truyén, rdi loan ndi tiét, cac ton thuang
tai tinh hoan sau viém nhiem hodc hda tri/xa tri
va sau chan thugng tinh hoan. [2]

Trong nhitng ndm gan day, su phat trién cua
[inh vuc sinh hoc phan tir da dugc ’ng dung
trong nhiéu linh vuc cla y hoc hién dai. Trong
do, kha nang giai ma toan b6 bo gen cla ngudi
bang cac phuong phap giai trinh tu gen thé hé
mdi (New generation sequencing —NGS) da gilp
dua ra nhitng bdng chling vé& cac bién thé di
truyén dan gen c6 kha nang lam gian doan qua
trinh sinh tinh. Trong s6 do, cac gen co ty 1€ dot
bi€n cao trong cac nghién clru la cac nhom gen
TEX bao gém TEX11, TEX14 va TEX15... [3] Viéc
xac dinh dugc cac bién thé di truyén & nhiing
ngudi bénh NOA v0 can va mai lién quan vGi cac
déc diém 1dm sang, can |am sang sé& giup cho
cac bac sy cé nhitng chan doadn va tién lugng
diéu tri chinh xac han cho ngudi bénh.

Vi vay, ching t6i thuc hién nghién clu nay vdi
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muc ti€u Khao sat méi lién quan gilta kha nang tim
tinh trung trong tinh hoan béng vi phau thuat va
céc bién thé gen & nhitng déi tugng trén.

I1. DOI TUONG VA PHU'O'NG PHAP NGHIEN CU'U

2.1. Poi tuogng nghién ciru. Nhirng nguGi
bénh dén kham va diéu tri hi€m mubn nam tai
bénh vién Dai hoc Y Ha Noi tir thang 1 nam 2022
dén thang 12 nam 2025.

2.1.1. Tiéu chuén lua chon. Ngudi bénh
cd day du nhitng tiéu chuan nhu sau sé dugc lua
chon vao nghién clu:

- Nam gidi trong dd tudi sinh san c6 nhu ciu
sinh con.

- Khdm lam sang va lam day du cac xét
nghiém lam sang, danh gid di truyén tai thdi
diém nghién cuu.

- Pugc chdn doan vo tinh khdng do tic
(NOA) dua trén tham kham lam sang, tinh dich
dd va cac xét nghiém can lam sang.

- Bbugc vi phau_tim tinh trung trong tinh
hoan dé thuc hién ho trg sinh san hodc trir déng
tinh tring.

2.1.2. Tiéu chuén loai tri. Nhitng ngudi
bénh c6 mét trong nhitng tiéu chudn sau s& bi
loai ra khdi nghién cru

- Co phéi hgp vdi cac nguyen nhan da blet
gay ra NOA nhu bat thudng s6 lugng nhiém sic
thé (hdi ching Klinefelter), dét bién gen AZF,
suy vung dudi doi tuyén yén, u tuyén yén, hc}i
chirng Kallmann ...

2.2. Phuang phap nghién ciru

2.2.1. Thiét ké nghién ciru. Nghién clu
can thiép khdng c6 ddi chirng

2.2.2. €& mau. Lya chon c8 mau thuan
tién, ¢ mau toi thiu 25 bénh nhan do vo tinh
khong do tdc nghén 1a mot bénh hi€m chiém ti &
1% nhing trudng hgp hiEm mudn nam gidi.

2.2.3. Quy trinh nghién cuu. Tat cad cac
bénh nhan nam dén kham vi vo sinh déu dugc
ghi nhan tién sr lam sang bao gbm tudi, tién st
tinh hoan an, qua| bi bién ching viém tinh hoan,
xa tri, hoa tri va cac can thiép phau thuat trudc
dd. Chan doan v tinh dudc xac nhan bang hai
lan phan tich tinh dich d6 vdéi thGi gian kiéng
xuat tinh tir 3 dén 5 ngay.

Tat ca cac bénh nhan déu dugc danh gia
ndng do ndi ti€t t6 trong huyét thanh va do thé
tich tinh hoan tai Benh vién Dai hoc Y Ha NGi.
Xét nghiém nhiém sic thé d6 va phan tich vi mat
doan AZF ciing dugc thuc hién tai B6 mon Sinh
hoc Y hoc va Di truyén, Dai hoc Y Ha Nai.

Tat ca cac bénh nhan déu dugc ti€n hanh vi
phau Iay tinh trung t mo tinh hoan (microTESE)
dudi gay mé toan than, dong thdi Iay mot manh
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md gui lam giai phau bénh. Phan loai md bénh
hoc dua trén ndm mau hinh mo hoc chinh theo
phan loai cua Johnsen, sdp x€p theo mirc do rdi
loan sinh tinh tang dan.

Nhirng déi tugng nghién cliu sé dugc lay
mau ngoai vi dé trich xudt DNA. Thu vién DNA
dugc thiét 1ap s dung bd Sure Select V6-Post
(Agilent Technologies, M¥y). Giai trinh tu toan bo
hé gen mad hda (WES) dugc thuc hién qua 5
budc chinh. Pau tién, DNA téng s6 cla mau
dugc phan manh bang enzyme gigi han va gan
adapter dac hiéu. Ti€p theo, cdc manh DNA da
gan adapter dugc tinh sach bang hat tir AMPure
XP va rlra bdng ethanol 70%. Sau dd, cac manh
DNA dat yéu cdu dudc khuéch dai bdng phan
Ung PCR. Thu vién DNA sau PCR dugc danh gia
chét lugng va ndéng do bang hé théng Qubit va
DNA 1000 chip. Culi cung, cac thu vién dat
chun dugc gidi trinh tu trén hé théng Illumina.

2.4. XU ly s@ liéu. Cac thong tin thu thap
dugc nhap va phan tich theo chuong trinh phan
mém STATA phién ban 17.0 cho Windows. Tinh
sd trung binh cdng, dd Iéch chudn véi cac day s6
liéu tudn theo su’ phan b8 chuin so sanh trung

II. KET QUA NGHIEN cU'U

binh cong theo thuat toan T-student test; theo
phan bd khdng chudn diung Mann Whitney test
(so sanh 2 nhém). Tinh s trung binh cong, do
léch chudn véi cac day sb liéu tudn theo su’ phan
b6 chudn so sanh trung binh cdng theo thuét
todn ANOVA test; theo phan b8 khéng chuén
dung Kruskal Wallis test (so sanh trén 2
nhém).Tinh ty 1€ phan trdm, so sanh ty 1€ phan
tram véi cac 6 cé tan s6 mong dgi déu I6n han 5
dung Test x2. Tinh ty I phan trdm, so sanh ty |é
phan tram vgi chi 1 6 c6 tan s6 mong dgi nho
hon 5 dung Fisher’s exact test.

2.5. Pao dirc nghién ciru. Nghién clu
thuc hién dugc su dong y cta TruGng Dai hoc Y
Ha Noi, Ban giam d6c va khoa Nam hoc va Y hoc
Gidi tinh, Bénh vién Dai hoc Y Ha Nbi.

Cac ngudi bénh trong nghién clu nay déu
dugc giai thich day du, tu nguyén tham gia
nghién cru, va co6 quyén rut lui khéi nghién ciu
khi khdong mudn tham gia nghién ciu.

Cac thong tin lién quan dén ngudi bénh
dugc dam bao bi mat va dugc dam bao chi sir
dung trong pham vi nghién c(fu nay.

Bang 3.1. Bdc diém Idm sang cua nhom tim thdy tinh trang va khéng tim thdy tinh tring

S i NA A Nhom tim thay tinh | Nhom khong tim tha
Bac diem lam sang tring (n=g) tinh trt‘mgg(n=20) Y P
Tudi (ndm) 35,33 + 6,05 29,6 + 2,64 0,01
<30 1(8,33) 11 (91,67) 0.09
>30 5 (35,71) 9 (64,29) '
Chiéu cao (cm) 167,8 £ 3,81 168,35 £ 4,0 0,87
Can nang (kg) 66,6 £ 11,39 65,95 £ 7,21 0,73
BMI (kg/m?) 23,58 £ 3,22 23,27 = 2,45 0,98
Binh thudng (BMI <23) 3 (30) 7 (70) 05
Thira can (BMI =23) 3 (18,75) 13 (81,25) '
Thgai gian cham con (nam)
<5 5 (23,81) 16 (76,19) 085
>5 1(20) 4 (80) !

Trong cac ddc diém lam sang, chi cé tudi téc cho thdy su khac biét gitta 2 nhém tim théy tinh
trung va khong tim thay tinh trung. Trong d6, d6 tudi trung binh clia nhdm tim thay tinh tring cao

han so véi nhdm khdng tim th&y tinh tring (35,33 + 6,05 tudi so vai 29,6 + 2,64 tudi).

Bang 3.2: Cac gen co lién quan toi NOA duoc tim thdy trong cac doi tuong nghién cuu

Ma ngu6i | Di truyén lan nhiém | Di truyén tréi nhiém |Di truyén lién két nhiém | Chua xac
bénh sac thé thuong sac thé thudng sac thé gidi tinh dinh

INOA003 ZMYND15, TEX14

INOAO0O5 TEX15, SPO11 PRDM9

INOAO006 SUN1 PLK4

INOAO0O07 M1AP

INOAOOQ8 TEX15

INOAOQ9 TDRD9, TAF4B TEX11

INOAO17 TEX14, TAF4B

INOAO18 TEX15, PIWIL4

INOAO21 TEX14*
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Khi tién hanh sang loc cac gen lién quan tdi
NOA @& cac doi tugng trong nghién clfu nay dua
trén két qua trong tdng quan cla tac gia Cioppi va
cdng su, chang t6i xac dinh dugc 19 gen dugc
phan loai ¢ nguy ¢ cao (da dudc chiing minh
trén mo hinh thuc nghiém trén dong vat va da

dugc tim thdy trén nguGi bénh NOA). [4] Trong do,
c6 1 gen tuan theo mo hinh di truyén troi trén NST
thudng, 1 gen tuan theo mo hinh di truyén lién két
NST giGi tinh va 1 gen chua xac dinh dugc co ché
di truyén. Cac gen con lai déu tuan theo mé hinh di
truyén Ian trén NST thuGng.

Bang 3.3. Cic bién thé gen TEX11, TEX14 va TEX15 co nguy co gdy bénh

= ..| Gidi phau 20 . .~ | K&t qua
Ma nguGi| , ~ . biém MO hinh ‘a ~ Kiéu|,. .t

bénh be;:';;;nh Johnsen Gen di truyén Bien the gen t'afﬁt':z

MA 5 TEX14 | AR €.1402G>T (p.V468L) het .

INOAQO3 C.644C>A (p.P215H) het | KhOng
INOA0O5 MA 4 TEXI5 | AR .6042G>C (p.Q2014H) | het | Khdng
INOA008 MA 5 TEX15 | AR .6042G>C (p.Q2014H) | het | Khong
INOAOQ9 SCO 2 TEX11 XLR ¢.1125delT (p.A376Pfs*10) | hem | Khong
INOAO17 SCO 2 TEX14 AR C.4267+1G>A het | Khong
INOAO21 MA 3 TEX14 AR c.417+1G>A hom | Khong

INOA: V0 tinh khdng do tac nghén

het: di hdp tlr; hom: dong hgp tr; hem: ban
hop tr; AR: Di truyén I3n NST thudng, XLR: Di
truyén lién két NST X

O nhitng ngu’dl bénh cd bién thé gen thudc
nhdm gen TEX, cac bénh nhan déu co ki€u ton
thuang giai phéu bénh la MA hodc SCO. Nhirng
ngudi bénh nay déu khong tim thay tinh trung
trong tinh hoan.

IV. BAN LUAN

Ngay cang c6 nhiéu bang ching khoa hoc
cho thay cac bién thé gen dan 1€ cd thé dong vai
trd quan trong trong sinh bénh hoc clia NOA, tac
dodng truc tiép dén kiéu hinh tinh hoan ciing nhu
cd héi thanh cong cla vi phau thuadt mTESE.
Nhiéu nghién ctu da xac nhan rang cac dot bién
don gen co lién quan chat ché dén su roi Ioan
qua trinh sinh tinh, dac biét la g|a| doan gidam
phan. Nhu’ng dot bién nay cd thé gay ra nhiing
thay d6i vé md hoc tinh hoan, dan dén hoi
chirng SCO, MA hodc suy giam s6 lugng té bao
sinh tinh nghiém trong. [4]

Fakhro va c6ng su cling nhdn manh tam
quan trong cia WES nhu mét c6ng cu chin doan
ban dau (point-of-care) cho bénh nhan NOA. Ho
da ti€n hanh WES trén 75 bénh nhan NOA khdng
rdo nguyén nhan va phat hién 13,3% co it nhat
mot bién th€ gen gdy bénh rd rang, trong khi
khong c6 dot bién nao xuat hién & nhom doi
chitng ¢é kha ndng sinh san binh thudng, cho
thay ty 1& dang ké cac trudng hop NOA khong rd
nguy&n nhan co thé xuét phat tir nguyén nhén di
truyén [5].

Bién thé di truyén trén gen TEX11. Gen
TEX11 (Testls Expressed 11) ndm trén nhiém sic
thé X va dugc biéu hién déc hiéu trong cac té
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bao dong mam cda tinh hoan. Protein TEX11 co
vai trd quan trong trong qua trinh giam phan,
dac biét la trong viéc diéu hoa su ghep doi
nhiém sic thé tudng dong va slfa chifa cac dat
gay soi kep DNA trong qua trinh giam phan. [6]

Vé kiéu hinh giai phau bénh tinh hoan, phan
tich mo6 hoc trén bénh nhan mang dot bién
TEX11 cho thdy ddc diém nguing giam phén &
giai doan sqi day, VGi khong 6 tinh trung trudng
thanh. Cu thé&, nhu md tinh hoan cta bénh nhan
c6 hinh thai giai phau bénh MA, SCO hodc hdn
hgp vdi thoadi hda 6ng sinh tinh. [7] Trong khi
do, g tinh hoan binh thudng, TEX11 dugc phat
hién chd yéu trong tinh bao giai doan sgi day
muon va tién tinh tring tron. Kha nang tim thay
tinh trung trong tinh hoan clia bénh nhan mang
dot bién TEX11 rat thap hodc bdng khong. Cac
nghién cu trén ngudi va chudt déu chi ra rang
dot bién TEX11 gay ngirng gidm phan hoan toan,
ngan can tinh trung phat trién dén giai doan
tru’dng thanh. Biéu nay déng nghia véi viéc kha
nang tim thay tinh trung trong tinh hoan dé hd
trg sinh san la rat han ché.

Trong nghién clu nay, ching t6i xac dinh
dugc mot dot bién dich khung (frameshift) mdi
chua tirng dugc phat hién trong cac nghién clu
trudc day, véi ti 1é la 2,8% (1/35 bénh nhan)
Bénh nhan cd hinh thai giai phau bénh nhu mo
tinh hoan la SCO va khong tim thay tinh tring
trong tinh hoan. K&t qua cua chdng t6i cing c6
cho cac nghién cltu gan day vé dé xudt rang
TEX11 nén dugc dua vao danh sach cac xét
nghiém di truyén trong danh gia vo tinh khong
do tac ngh&n, gilp cai thién chan doan va tu van
sinh san cho bénh nhan.

Bién thé di truyén trén gen TEX14. Gen
TEX14 (Testis Expressed 14), ndm trén nhiém sic
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thé 17922, ma hda mét protein gém 1497 amino
acid va chi dudc biéu hién chd yéu & tinh hoan
trong qua trinh giam phan. Chic ndng chinh cla
TEX14 13 tao, duy tri va 6n dinh cic cau ndi bao
tuang gilra cac té€ bao mam & tinh hoan.

Nhiéu nghién clru da xac dinh cac bién thé
TEX14 lién quan dén NOA, dac biét trong cac
trudng hgp hoi chirng SCOS va MA cla té bao
sinh tinh. Nhitng dot bién nay cé thé gdy mét
chirc nang cua TEX14, lam gién doan qua trinh
hinh thanh va duy tri cau néi bao tucng glu‘a cac
t& bao mam, dan dén tinh tring khong thé phat
trién hoan chinh. Tac gid Gershoni da ghi nhan
mot dot bi€én mat doan 10 cdp base gay dich
khung ctia TEX14, dan dén ma két thic sém han
500 amino acid trudc vi tri két thac binh thudng.
Bién thé nay dugc tim thdy & hai anh em mac
NOA vdi tinh trang dung trudng thanh & giai
doan tinh bao. [8]

Trong nghién clu nay, ching toi ghi nhan
dudgc mdt bién thé di hogp tir phdc cia gen
TEX14 da dugdc ghi nhan trong cong dong nam
gidi hi€m muodn do NOA tai Viét Nam. [9] Ngoai
ra, ching tdi con ghi nhdn mdt bién thé dong
hop t tai vi tri cét ndi cd nguy cd gay bién doi
chirc nang cua protein (c 417+1G>A) Cad 2
trerng hgp mang bién thé co kha ndng gay bénh
clia TEX14 déu c6 hinh thai gidi phdu bénh nhu
mo tinh hoan la MA va déu khong tim dugc tinh
trung khi mTESE. Két qua nay phu hgp véi su
mat chdc nang clia gen TEX14 trong qua trinh
biét hda cla tinh tring.

Bién thé di truyén trén gen TEX15. Gen
TEX15 la mét gen dudgc biéu hién chu yéu tai cac
té€ bao tinh nguyen va tinh bao I, ddng vai tro
thiét yéu trong qua trinh tai t8 hgp nhiém sic thé
va slra chita cac dut gay kép DNA (double-strand
breaks) — nhitng qua trinh quan trong gip dam
bdo qua trinh sinh tinh dién ra binh thu’(‘jng Cac
nghién cliu trén dong vat cho thay, viéc bat hoat
gen TEX15 dan dén ngu‘ng tré gidm phan, mat
kha nang sinh tinh va v sinh nam.

o ngudi, cac bién thé gdy bénh cd tinh chat
pha hay (nhu dét bién vo nghia hoac Iéch khung
doc) trong gen TEX15 da dugdc ghi nhan lién
quan dén tinh trang vo tinh khong tdc (non-
obstructive azoospermia - NOA), dic biét la thé
SCO. Bén canh d6, mét s& da hinh phd bién cla
gen TEX15 cling dugc chirng minh cd lién quan
dén nguy ca thiéu tinh.

Vé mat cd ché phan tlr, TEX15 tham gia duy
tri tinh toan ven bd gen trong qua trinh giam
phan va diéu hoa chific nang cua t€ bao goc tinh

théng qua cd ché epigenetic, dac biét bang cach
phGi hgp véi cac protein thuéc ho PIWI trong
qua trinh Uc ché hoat dong cua cac doan di
truyén nhay (transposable elements). Viéc roi
loan chifc nang TEX15 lam gidm hoat dong cla
cac enzyme tai t6 hgp nhu RAD51 va DMC1, anh
hudng dén kha ndng tai t& hop DNA cla céc té
bao dong mam. [10]

V. KET LUAN

Viéc xac dinh cac bién thé gen TEX gilp xac
dinh dugc nhiéu truéng hgp NOA trudc day dugc
cho la vO can. Pay la mot trong nhitng nhém
gen quan trong can dugc tam soat & nhifng nam
gidi hi€m mudn khong cé tinh trung, giup dua ra
tién lugng cling nhu cac phuang phap diéu tri co
hiéu qua cho bénh nhéan trong tuong lai.
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