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TOM TAT

_Ung thu tuyen giap thé tiry (medullary thyroid cancer - MTC) 1a mot loai u c6 ngudn gdc tir té bao C cua

tuyén giap, xudt hién voi ty 18 5

— 10% trong s6 bénh nhan ung thu tuyén giap ac tinh. Khoang 25% s6 ca MTC

1a dang di truyén troi gdy ra chii yéu boi cac dot bién trén gen tién ung thu RET va thudng xudt hién vai trigu
chimg da budu ndi tiét kidu 2A, 2B hodc MTC kiéu gia dinh. Huéng din kiém tra di truyén cho bénh nhan
MTC ctia Hiép hoi tuyén giap chau Au dé nghi tdm exon 5, 8, 10, 11, 13, 14, 15 va 16 cua gen RET nén duoc
sang loc trudc tién cho cic bénh nhan. Nghién ciru ndy nhim xac dinh nguyén nhan di truyén cta bénh nhan
nam dugc chin doan méc chimg MEN2B va u tuy thuong than. DNA hé gen dugc tach chiét tir tir miu mau
ngoai vi cia bénh nhan. Tam exon ciia gen RET (exon 5, 8, 10, 11, 13, 14, 15 va 16) dugc khuéch dai béing
PCR va gidi trinh tu theo phuong phap Sanger trén may phan tich gen ABI 3500. Két qua gii trinh tur cho thdy
mét diém thay thé C thanh T & dang di hop tir tai vi tri nucleotide 2753 trén exon 16 ctia gen RET. Dot bién
¢.2753T>C lam thay ddi acid amin methionin thanh threonine tai codon 918 (p.M918T) cuia protein. Dot bién
nay nim trong domain xuyén mang tyrosine kinase va dugc duoc tim thdy & hon 90% céc truong hop MEN2B,
do vay dot bién nay chinh 1a nguyén nhan gy bénh ¢ bénh nhén. Do ¢.2753C>T la dot bién t& bao dong di
truyén troi nén c6 50% kha ning di truyén cho con cua bénh nhan. Vi vdy, con trai 6 tudi ciia bénh nhan véi
tinh trang strc khoé binh thuong da duoc tu van kiém tra d6t bién nay. Két qua kiém tra cho thdy chau khong bi
di truyén ¢.2753C>T tir bé.

Tir khéa: Djt bién, gen RET, ung thir tuyén gidp thé tily

MG PAU

Tuyen gidp 1a mot tuyén noi tiét 16n nhat trong
co thé, trong luong khoang 12 - 20 gam, gbém thiy
phai va thuy tri n6i v6i nhau boi eo giap. D6i khi 6
thém thuy thap, nim léch sang trdi so v6i duonggiira
va n01 V01 xuong mong bang mot dai X0, la dau vét
ctia 6ng giap ludi. Cau trac vi thé tuyén giap: dugc
tao boi cac nang tuyén, ciu tao boi cac té baobiéu
mb tuyén, xép thanh nang va ngoai cung la 16p vo xo
bao boc, d6 1a bao tuyén. ‘Nang tuyén 1a don vi hoat
dong chuc nang cua tuyén gidp. Tuyén giap co hé
thong mang ludi lympho phong phu, khi t6 chirc
tuyén giap bi ung thu, té bao ung thu dé dang di can
vao hé hach c¢o (Do Xuan Hop, 1976; bd Quang
Truong, 2009).

Ung thu tuyén gidp (thyroid cancer) la bénh ac
tinh thuong gép, chiém 90% bénh nhan ung thu
tuyén ndi tiét va khoang 1% céc loai ung thu. Ung
thu tuyén giap thé tuy (medullary thyroid cancer-
MTC) chiém 5 — 10% trong s6 bénh nhan ung thu

tuyen glap ac tlnh Biéu hién cua bénh 1a mot khdi
u & ¢b hodc tuyén giap, thuong ph01 hop véi cac
bénh 1y hach bach huyét. Khéi u tuyén giap thé tuy
duy tri ddc tinh sinh hoa va bénh 1y cua té bao C
san xudt ra calcitonin. Ngudn gdc loai t& bao ung
thu nay khién n6 khac hin tao véi cac ung thu biéu
moé tuyén gidp biét hoa khac. Biéu hién lam sang
ciia MTC xuat hién chu yéu ¢ tudi 40-50 nhung
cling bit gip & nhiéu do tudi khac nhau. Khoing

5% trudong hop MTC la do tu phat va 25% 1a do
r01 loan di truyén véi kiéu di truyen troi trén nhlem
sdc thé thuong. Ba kiéu bénh do rdi loan di truyen
dd biét 1a MTC theo gia dinh (FMTC), MTC véi
hoi chung da budu ndi tiét (multiple endocrine
neoplasia) kiu 2A (MEN2A) va kiéu 2B (MEN
2B). Véi dic tinh di truyén troi theo nhidm sic thé
thuong nén con cai cia bénh nhan mic hoi ching
FMTC va MEN2 c6 50% nguy co di truyén bénh tir
bd hodc me. Ngoai ra, dac diém sinh hoc cua MTC
la it thuan lgi hon so v&i ung thu biéu md tuyén
giap biét hoa khac. Ty 1& séng dugc 10 nim cua
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bénh nhan MTC 1a khoang 50%. Cac yéu td tién
lwong quan trong nhét 1a giai doan cua khdi u lac
chén doan. Ca viéc chira tri va ty 1& sdng sot cua
bénh nhan déu duoc cai thién biang cach chan doan
som, dac biét khi kh01 u con trong tuyén gidp ma
khong c6 dau hiéu vé 1ay lan hodc di can.

Hang loat nghién ctru di chi ra mbi lién quan
gitaMTC va yéu té di truyén. Nam 1987, cic nha
nghiénctu dd xac dinh mdt locus gen ndm trén
nhiém sic thé (NST) sb 10 c6 lién quan t&i bénh
MEN?2 (Mathew et al., 1987; Simpson ef al., 1987).
Hai nam sau do, gen ung thu RET dugc phat hién
nam trén NST sb 10 (Ichizaka et al., 1989). Pén nam
1993, hai nhom nghién ctru doc lap da bao céo rang
cac dot bién diém dong mam dang hoat dong ciia gen
RET la nguyén nhan cua bénh MEN2A va ung thu
tuyén giap thé tuy theo gia dinh (FMTC) (Donis-
Keller et al., 1993; Mulligan et al., 1993). Sau d6
mdt nam, MEN2B dugc bao céo 1a c6 lién quan véi
cac dot bién gen RET (Eng et al, 1994). Gen tién
ung thu RET gém 21 exon, nidm tai vi tri 10q11-2, va
mi hoa cho thy thé xuyén mang tyrosine kinase. San
phim gen dwoc biéu hién trong cac té bao dong than
kinh bao gdm cac té bao C tuyén giap va tuy thuong
than (Lorenz et al., 2005; Wertenbroek et al., 2008).
Céc phat hién vé sy lién quan giita cac dot bién gen
RET v6i bénh MEN2/FMTC va viée phat trién cac
phuong phéap xac dinh dot bién gen ¢ nhitng bénh
nhan bi anh huong va nguoi than ctia ho da lam mai
cac phac dd chén doan va diéu tri ban dau trongviéc
quéan 1y cac bénh nhan. Hiép hoi tuyén gidp chau Au
nam 2012 di cong bd tai liéu hudng dan kiém tra di
truyén ddi v6i bénh nhan MTC. Theo dé, tit ca bénh
nhan MTC, ké ca nhitng ngudi c6 tién sir gia dinh va
ngudi bi bénh ty phat nén duoc kiém tra gen RET.
Mot khi dot bién RET duoc xac nhan & bénh nhan
dau tién, thi nhitng nguoi rudt thit cua ho nén dugc
kiém tra ngay dé xac dinh liéu ho ¢6 bi di truyén dot
bién gen. Nhimng ngudi than mang dot bién gen RET
phai dugc theo ddi va bit dau phac do diéu tri du
phong (Schlumberger et al., 2012).

Trong nghién ctru nay, chung toi da tdi wu hoa
quy trinh giai trinh ty va tién hanh sang loc dot bién
mot so doan gen RET ¢ mdt bénh nhan dugc chin
doan mic bénh MEN2B. Két qua sang loc dot bién
gen RET trén bénh nhan la thong tin co6 gia tri cho cac
bac sy trong viéc xdy dung 10 trinh chita bénh cho
bénh nhén, ddng thoi 14 co s& dé tién hanh tu van di
truyén cho ngudi than ciia bénh nhan vé nguy co méc
bénh va bién phap bao vé sirc khoe trong twong lai.
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VAT LIEU VA PHUONG PHAP NGHIEN CUU
Bénh nhan

Bénh nhan 13 nam gidi, 41 tudi tai thoi diém xét
nghiém gen, bénh nhan duoc chin doan méc hoi
chimg da u tuyén ni tiét type 2B (MEN2B). Tién sit
bénh nhan ¢6 nhiéu con ting huyét ‘ap trong mot nam
trugc thoi diém nhap vién, huyét ap cao la 200
mmHg, con kéo dai vai phut sau d6 tu hét, trong con
dau diu vi md hoéi, chong mit. Sidu am phat hién
tuyén gidp va tuyén thuong than déu c6 u hai bén.
Xét nghiém catecholamin (adrenalin, noradrenalin,
dopamin) trong méu, niéu cho thdy nong d¢ ting cao
gap 20 — 40 1an so véi ngudi binh thudng, calcitonin
mau tang 20 lan. Bénh nhén di duoc phau thuat loai
b6 u tuyén giap va u thuong than, két qua giai phiu
bénh cho thay bénh nhén bi ung thu giap thé tay va u
tuy thuong than (pheochromocytoma).

Héa chét ding trong nghién ctru

B0 kit tach chiét DNA tong s6 tir mau ctia hang
Omega Biotek (M), cac hoa chat dung cho PCR va
tinh sach san pham PCR ctia hing Thermo Scientific
(M§), hoéa chat giai trinh ty Big dye cia hang
Applied Biosystem (M), cac hoa chit dung cho sinh
hoc phan tor khac nhu ethidium bromide, agarose,
dung dich dém TAE ... tr hing MERK (Dtic). Cac
cap mdi dung cho PCR dwoc dit mua tir hing IDT
(MS).

Phuong phap nghién ciu

DNA téng s6 duoc tach chiét tir mdu mau bénh
nhan st dung b kit ciia hing Omega. Céc budc tach
chiét dugc tien hanh theo hudng dan cua nha san
Xuét.

Phan tng PCR dugc thyc hién véi téng thé tich
25 ul bao gdm 25 ng DNA téng s6, 2,5 ul 10X PCR
buffer, 0,5 ul dNTPs (10mM/ul), 0,125 ul Taq
polymerase (5U/ul), 0,5 ul mdi mdi (10pM/ul). Phan
ung dugc thuc hién trén may luan nhiét PCR Verity
96 well Thermal Cycler (ABI) theo chu ky 94°C/5
phat, 35 chu ky (95°C/30 gidy, 60°C/15 gidy,
72°C/30 gidy), 72°C/8 phut, gitt ¢ 4°C.

San phém PCR dugc tinh sach béng b kit cua hang
Omega va giai trinh ty trén may ABI 3500 (My). Két
qué gii trinh ty dugc so sanh véi trinh ty chuén da
cong bd trén Ngan hang gen cua gen RET véi mi s6
NM_020975.4 bang phan mém BioEdit.
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KET QUA VA THAO LUAN

Tach chiét DNA tong s va khuéch dai 8 exon ciia
gen RET

DNA tong s dugc tach chiét tir mau mau ngoai
vi cua bénh nhan va con trai. Sau khi kiém tra chét
lwong va ndng do6, cac mau DNA duoc st dung cho
phan ung PCR.

Tam cap mdi nhan ddc hiéu cac exon 5, 8, 10,
11, 13, 14, 15 va 16 da duoc thiét ké dua trén trinh tu
chudn cua gen RET cong bd trén ngan hang gen véi
mi s6 NM_020975.4. Day la nhitng doan gen c6 tan
Xuét xuét hién dot bién cao & céc bénh nhan MEN
2A va MEN 2B va dugc dé nghi wu tién kiém tra
trudée cac vung khac cua gen RET boi hiép hoi
nghién ctru tuyén giap chau Au.

M 5 8 10

500 bp
400 bp
300 bp

Dé t6i vu hoa diéu kién nhan gen, chung t6i da
sir dung mau DNA tong s6 tach chiét tir mot nguoi
khoe manh lam khuoén cho cac phan tng PCR véi
diéu kién khac nhau vé thanh phan phan tmg va nhiét
do gén mbi. Két qua chiing t6i da xac dinh dwoc mot
ty 1& thich hop cho thanh phin PCR va nhiét do gén
mdi 1a 60°C dé dam bao cac san pham PCR nhan lén
la dic hiéu. Sau khi hoan thanh t&i wu quy trinh
PCR, miu DNA cua bénh nhan di duogc dung dé
khuéch dai 8 exon cin sang loc dot bién gen.

Két qua dién di kiém tra san pham PCR cho thiy
8 doan gen dic hiéu dd duogc nhan lén tir mau bénh
nhan ¢6 kich thude trong tng véi kich thude thiét ké
tuong ung la 493, 475, 434, 499, 333, 462, 479 va
466 bp (Hinh 1). Cac san phdm PCR duoc tinh sach
cho phan tng giai trinh tu gen.

11 13 14 15 16

Hinh 1. Két qua dién di san phdm PCR cla 8 doan gen RET & bénh nhan MTC trén gel agarose 1,5%. M: Marker DNA
100bp plus; 5, 8, 10, 11, 13, 14, 15, 16: ky hiéu exon twong (rng cla gen RET.

Két qua giai va phan tich trinh tw

Cac san phém PCR dugc giai trinh ty ca hai
chidu bang phuong phap Sanger trén hé théng may
ABI 3500. Két qua giai trinh tw dugc so sanh véi
trinh ty chuin di cong bd trén ngan hang gen cla
gen RET v6i ma s6 NM_020975.4 bang phan mém
BioEdit.

Két qua 1a trén cac exon 5, 8, 10, 11, 13, 14 va
15 & miu bénh nhan khéng c6 diém sai khac so véi
trinh gen tu chuén. Riéng exon 16, tai vi tri
nucleotide 2753 da phat hién 1 diém thay ddi
nucleotide tir T thanh C (ki hiéu ¢.2753T>C) dan dén
thay ddi acid amin methionine thanh threonine (ki
hiéu p.M918T). Dot bién nay khong co & miu dbi
ching ngudi khée manh (Hinh 2). Dot bién nhim
nghia p.M918T nim trong domain xuyén mang
tyrosine kinase va dugc dugc tim thidy & hon 95%
cac truong hop MEN2B (Eng et al, 1994;
Jindfichova et al., 2004; Margraf et al,, 2009). Do
cac dot biét dang hoat dong cia gen RET c6 tinh
tréi nén di ¢.2753T>C xuat hién & dang di hop tir

trén bénh nhén, n6 hoan toan cé kha nang gay bénh
(Lai et al., 2007).

Theo nhitng cong bd trude diy, dot bién gen
RET c6 mbi lién quan nhét dinh véi hinh thai bénh.
Khoang 98% bénh nhan MEN 2A c6 dot bién RET &
ving ngoai bao giau cysteine, dic biét trén cac
codon 609, 611, 618, 620 va 634 ctia exon 10 va 11.
Dot bién & codon 634 cua exon 11 (chu yéu TGC
thanh CGC) 1a phd bién nhat, théng ké co6 85%
truong hop MEN 2A. Trong khi d6, dot bién tai
codon 918 trén exon 16 (ATG thanh ACG) hau nhu
ludn lién quan véi MEN 2B. Dot bién M918T lién
quan rat chit ché voi MTC, thudng phat trién khi
con nhd, thuong chi mot vai nam sau khi sinh ra.
Mot dot bién hiém khac tai ving ndi bao protein
cling dugc phat hién trén codon 883 cua exon 15 cua
bénh nhan MEN2B. Truong hgp FMTC, cac dot bién
phan bd rong rii & 5 codon cysteine 609, 611, 618,
620 va 634 1a phd bién nhét va trong codon khong
chura cysteine khac nhu codon 804 ¢ exon 14, codon
891 ¢ exon 15 (Elisei et al., 2013).
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Trong truong hop nay, biéu hién 1am sang va két qua
phat hién dot bién gen cua bénh nhan déu dién hinh
cho hoi chimg MEN2B. Dot bién gen ¢.2753T>C
clia bénh nhén 14 dot bién di truyén té bao dong va
¢6 50% kha nang truyén cho con cai. Do d6, con trai

A  Dbichimg BT) T

A

B6 (MEN2) T

TAAATG G
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sau tudi voi tinh trang sirc khoé binh thudng di dwoc
tu van tham gia xét nghiém gen RET trén exon 16.
Két quia may mén cho thdy chdu khéng mang dot
bién ¢.2753T>C cua b (Hinh 2).

AT G 6 CAATTG A A

AY G G CA AT T G A A

Con trai (BT) T

B R N T I R

2730 2740

¢DNA chuin
Dbi ching (BT)
B6 (MEN2)
Con trai (BT)

LR I I

2750 2760 2770 2780

AGGGETCGGATTCCAGTTARATGGATGGCAATTGRATCCCTTTTTGATCATATC!

Hinh 2. Két qua xac dinh dot bién dlem trén exon 16 gen RET. (A) Hinh anh g|a| trinh ty doan gen xac dinh dwoc dot blén
didm ¢.2753T>C thudc exon 16 trén mau bénh nhan (Bd) & dang di hop ti; Mau nguwdi binh thudng (B6i chirng) va mau
con trai bénh nhan khéng mang dot bién. (B) So sanh trinh tw nucleotide cla mau ddi chirng, mau bénh nhan va con trai

cla bénh nhan vai trinh tw cDNA chuin ma sb NM_020975.

KET LUAN

Trong nghién ciru nay chung t6i da téi wu hoa
diéu kién phan tng PCR tao san phdm dac hiéu cho
budc giai trinh ty 8 doan gen RET. Bénh nhéan
MEN2B da duoc giai trinh ty va sang loc dot bién
trén ca 8 doan gen RET. Tai exon 16 dd phat hién
mot dot bién ¢.2753T>C din dén thay ddi acid amin
methionine thanh threonine xuét hién & dang di hop
to. Pay 1a dot bién giy bénh dién hinh ¢ cic ca
MEN2B di dwoc cong bd trén co sé dir liéu gen
RET. Két qua nay gbp phan dinh huéng phac db didu
tri cho bénh nhan va 13 co s& tién hanh tu vén di
truyén cho than nhan bénh nhén.
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Loi cdm on: Nhom nghién cuu chan thanh cam on
bénh nhan va gia dinh da hop tdc trong nghién ciru
nay. Céc thi nghiém dwgc tién hanh c6 sir dung trang
thiét bi tai Vién Nghién ciu hé gen, Vién Han lim
khoa hoc va cong nghé Viét Nam.
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SUMARY

Medullary thyroid carcinoma (MTC) is a type of tumors drived from thyroid parafollicular cells (C-cells),
comprises 5—-10% of all thyroid malignancies. About 25% of MTC cases occur as an autosomal dominant
heredited disorder which is mostly caused by activating mutations of RET pro-oncogen and they occur as
components of the multiple endocrine neoplasia type 2 syndromes (MEN 2A and 2B) or familial MTC. The
guidelines for genetic testing in MTC of the European Thyroid Association recommend that exons 5, 8, 10, 11,
13, 14, 15 and 16 should always be screened starting in patients. This study aims to identify the genetic causes
of a male patient diagnosed with MEN2 and pheochromocytoma. Genomic DNA was extracted from
peripheral blood of patient. Eight recommened exons (5, 8, 10, 11, 13, 14, 15 and 16) of the RET gene were
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amplified by PCR and sequenced by Sanger method on the ABI 3500 genetic annalyzer. The results showed a
heterozygous C to T transition at nucleotide 2753 in exon 16 of the RET gene. The ¢.2753 C>T transition
resulted in a missense mutation of methionine to threonine (p.M918T) in the RET protein. This mutation was
located in the intracellular tyrosine kinase domain of protein and has been reported in 95% of MEN2B cases,
therefore, it would be the causative mutant of our patient. Our patient harboring a pM918T germline mutation
and there is a 50% probability that he will pass this mutation to a child. Thus, his six-year-old boy with normal
health status was advised to have the genetic test for this mutation. The results showed that he had not inherited
the mutation ¢.2753T> C from his father.

Keywords: Mutation, Medullary Thyroid Cancer, RET gene
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