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Tém tat

Gi&i thiéu: Tén thwong hang rao bao vé da trong viém da co dia (VDCD) ¢ lién
quan dén yéu té di truyén, trong dé cac bién thé da hinh don nucleotide (SNP) trén gen
CLDN-1 mé héa protein claudin-1 dwoc md ta c6 lién quan dén bénh sinh ctia VDCD.
Viéc xac dinh chinh xac cac bién thé nay gép phan thuc hién cac nghién ctru nham
nang cao hiéu qua quan ly bénh nhan VDCD, trong d6 k¥ thuat gidi trinh tw Sanger
duoc xem 13 tiéu chuén vang trong xac dinh cac bién thé.

Muc tiéu: Xay dung quy trinh gidi trinh ty Sanger va khao sat bén bién thé
rs17501010, rs9290927, rs9290929 va rs893051 trén gen CLDN-1 lién quan dén VDCD.

Déi twong va phwong phap nghién ctru: Thiét ké 4 cap doan mdi dic hiéu cho
cac bién thé, t&i wu héa nhiét d6 bat cap clia phan trng PCR da méi chira ca 4 bién
thé va t6i wu hda phan (ng giai trinh tw Sanger trén hé thdng Applied Biosystems 3500
Series Genetic Analyzer cia hdng Thermo Fishser. Ap dung toan bd quy trinh gidi trinh
tw Sanger da t6i wu lén 12 mAu mau ctia bénh nhan VDCD nhdm danh gia thong sb ky
thuat va dac diém cla cac bién thé.

Két qua: Xay dwng thanh céng quy trinh gidi trinh tw Sanger bao gém: thiét ké
duwoc bdn cdp doan mdi khuéch dai dat hiéu bdn bién thé quan tam, téi wu hoa dwoc
ndng dd DNA, primer va chu trinh nhiét ctia phan trng PCR da mbi chira bén bién thé
quan tam, t6i wu héa ndng d6 DNA d&u vao ctia phan (ng gidi trinh tw. Khao sat dwoc
12/12 mau DNA ti» bénh nhan VDCD véi tt ca két qua giai trinh tw cé vi tri nucleotide
nam trong viing QVB cao.

Két luan: Quy trinh c6 thé dwa vao (ng dung dé xac dinh bién thé da hinh don
nucleotide. Dong thoi la cac két qué budc dau, hira hen (ng dung k¥ thuat sinh hoc
phan t&r d& khao sat cac dac diém di truyén & bénh viém da co dia. Tl d6 dwa ra cac
chién lwgc pht hop dé tiép can va quan ly bénh VDCD & Viét Nam.

Tw khoéa: Giai trinh ty Sanger, bénh viém da co dia, CLDN-1, protein claudin-1.

Abstract
Sanger sequencing process of single nucleotide polymorphisms
variants in CLDN-1 genes associated with atopic dermatitis

Introduction: Damage to the skin barrier in atopic dermatitis (AD) is related to
genetic factors, in which a single nucleotide polymorphism (SNP) variant on the

gene CLDN-1 encoding the claudin-1 protein has been described as having related
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to the pathogenesis of AD. Accurate identification of these variants contributes to the
implementation of studies to improve the management of patients with AD, in which
Sanger sequencing is considered the gold standard in identifying variants.

Objective: Develop Sanger sequencing and investigate variants rs17501010,
rs9290927, rs893051 and rs9290929 on related CLDN-1 gene relatedatopic
dermatitis.

Materials and methods: Design 4 pairs of primers specific for variants, optimize
the pairing temperature of multiplex PCR containing all 4 variants, and optimize
Sanger sequencing on Applied Biosystems 3500 Series Genetic Analyzer by
Thermo Fishser. Applying the entire optimized Sanger sequencing procedure to 12
blood samples of AD patients to evaluate the specifications and characteristics of
the variants.

Results: Successfully built Sanger sequencing included: designing four pairs of
amplifying primers that signal the four variants of interest, optimizing the concentration
of DNA, primer and thermal cycling of the multi - primed PCR reaction containing
four variants of interest, optimizing the input DNA concentration of the sequencing
reaction. Surveyed 12/12 DNA samples from AD patients with all sequencing results
having nucleotide positions in the high QVB region.

Conclusion: He procedure is applicable to the identification of single nucleotide
polymorphisms. At the same time, these are initial results, promising to apply
molecular biology techniques to investigate genetic characteristics in atopic
dermatitis. From there, provide appropriate strategies to approach and manage AD

in Vietnam.

Keywords: Sanger sequencing, atopic dermatitis, CLDN-1, claudin-1 protein.

1. PAT VAN PE

Viém da co dia (VDCD) Ia mét bénh viém
da man tinh thuong gip, chiém 15 - 30% & tré
em, 2 - 10% & nguoi 16n [1]. Co ché bénh sinh
ciia VDCD phirc tap, 1a két qua cua su twong
tac gitra yéu té di truyén va yéu té moi truong.
Lam sang ctia bénh da dang, thay d6i theo tudi,
tai di tai lai nhiéu 1an va diéu tri bénh nhan
VDCP mtc d6 trung binh dén ning con nhiéu
kho khan, thach thuc. Trong d6, 16p hang rao
thr hai bén dudi 16p sung (16p hang rao thu
nhat) 1a cac diém ndi kin (tight junctions) véi
chtrc ning khéa kin va kiém soat con duong
van chuyén giita hai té bao thugng bi gop phan
quan trong vao co ché bénh sinh cia VDCD
[2]. Piém nbi kin cdu tao boi nhiéu protein
xuyén mang, gia d& va diéu hoa khac nhau,
trong d6 claudin-1 véi sy phan bd da dang la
thanh phan dugc nghién ctru nhiéu nhat [3 - 5].
Gen CLDN1 ma héa protein claudin-1 c6 nhiéu
bién thé di truyén da hinh don nucleotid (SNP)
cu thé 1 rs17501010, rs9290927, rs893051,

72

1$9290929 di duoc nhiéu nghién ctru mé ta
mdi lién quan voi VDCD [6 - 9].Thong tin cac
SNP nay s& gop phan vao tbi wu hoa quy trinh
chan doan, huéng dan diéu trj va cac ké hoach
can thiép cong dong. Tir d6, dat ra nhu ciu vé
mot cong cu chan doan c6 do tin cdy cao nham
xac dinh gia tri 1am sang ctia cac SNPs, cling
nhu hoat dong chan doan thuong quy. Vi vay,
chung t6i tién hanh xay dyng quy trinh chan
doan cac SNPs trén gen CLDN1 véi cac muc
tiéu sau:

1. Thiét ké cac doan mdi su dung trong
qué trinh giai trinh ty DNA bang phuong phap
Sanger chan dodn cac bién thé rs17501010,
1$9290927, rs893051 va 1s9290929.

2. T6i wu héa phan ung PCR da mdi
khuéch dai cac doan DNA chira cac bién thé
néu trén.

3. T6i wu lugng DNA déau vao phan mg giai
trinh tu Sanger tir san pham PCR.

4. Panh gia cac thong s k¥ thuat cua quy
trinh vira xay dung trén 12 mau DNA ciia ngudi.
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2. POI TUQONG VA PHUONG PHAP
NGHIEN CUU

Thiét ké nghién ctru: nghién ctru thyc nghiém.

Thoi gian va dia diém nghién ctru: tir thang
01/08/2022 dén thang 15/11/2022, tai Trung
tam Nghién ctru Y sinh, truong Pai hoc Y khoa
Pham Ngoc Thach.

Phuong phap nghién ctru:

D6i tugng nghién ciu: Cac dic diém ky
thuat ctia thi nghiém chin doan cac SNP bang k§
thuat giai trinh ty Sanger, bao gém:trinh tyr moi
khuéch dai doan nucleotide c6 chira cac SNP;
chu trinh nhiét phan tmg PCR da mdi khuéch dai
doan gen can giai trinh tu; lwuong DNA dau vao
clia phan Ung gii trinh ty Sanger, chi s6 chat
luong ciia Sanger gdbm LOR va QVB. Mau mau
ding dé xay dung quy trinh dugc 1ay tir nhiing
nguoi tinh nguyén dang lam viée tai Trung tam
Nghién ctru Y sinh, mau dung dé d4nh gia quy
trinh 14y tir bénh nhan duoc chin doan VDCDH
theo tiéu chuin cua Hanifin va Rajka (1980) tai
bénh vién Da li€u TPHCM.

Céc budc tién hanh nghién ciru

1. Lay mau tinh mach ngudi tinh nguyén, ly
trich DNA (TopPure Blood DNA Extraction Kit
- ABT, Viét Nam) c6 str dung thém dung dich
ly giai hong cau ACK (Ammonium Chloride,
Potassium Bicarbonate). Tiéu chi chit luong
can dat: néng d6 DNA thu dugc > 500 ng/ml;
d6 tinh khiét OD260/280 tir 1,8 - 2,0.

2. St dung thong tin tu co s¢ dir lidu cua
Trung tdm Thong tin Cong nghé Sinh hoc
Qudc gia - NCBI. Trich xuat ra doan trinh ty
gen quan tadm trén by gen nguoi (phi€n ban
GRCh38), sau do6 sir dung nén tang Primer -
BLAST ctia co s¢ dit liéu cia NCBI dé thiét ké
hai cdp doan mdi cho mdi bién thé rs17501010,
rs9290927, rs9290929 va rs893051 trén gen
CLDN-1vdi céc tiéu chi: (1) do dai moi: 15 -
30 nucleotide, (2) néng do GC trong khoang
40 - 60%, (3) nhi¢t do nong chay trong khoang
57 - 62 d6 C, (4) chiéu dai doan khuéch dai
trong khoang 400 - 1000bp.

3. Xac dinh t6 hop cac cap mdi tir cac cap
moi vira thiét ké & muc 2 va chu trinh nhiét bing
phan tmg PCR da mdi (AmpliTaq GoldTM 360
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kit, ThermoFisher, Hoa K¥). T6 hop moi va chu
trinh nhiét duoc xem 1a t6i wu khi: (1) c6 4 san
pham PCR c6 d6 dai Gmg v6i do dai doan gen
dugc khuéch dai, (2) san pham PCR trén gel
dién di (LabChip GX Touch HT Nucleic Acid
Analyzer) ¢6 dinh 13, (3) khong c6 san phim
phu hodc tin hiéu nhiéu (dinh phu).

4. Tinh sach san phim PCR (ExoSAP-IT
PCRproduct Cleanup Reagent, Thermo, Hoa Ky).

5. Xac dinh ndng d6 DNA tir PCR da moi
ctia timg SNP dé dwa vao giai trinh tu v6i hé
thong SeqStudio Genetic Analyzer 3500 bang
sinh pham BigDye Terminator v3.1 Cycle
Sequencing Kit (ThermoFisher, Hoa Ky).

6. Tinh sach san pham budc 5 bang ethanol
va tai huyén phu véi dung dich Hi-Di™
Formamide. Dién di mao quan bang SeqStudio
Genetic Analyzer 3500.

7. St dung phan mém Sequencing Analysis
Software v6.0 va Variant Reporter™ Software
v2.0 dé danh gia chi s6 QVB (Quality value of
Base - chi sé u6c tinh d6 chinh xé4c ciia mdi
nucleotid base dugc goi ra) va LOR (Length
of Read - khoang chiéu dai dai nhat doc duoc
khong bi gian doan cua nucleotid). Két qua
duoc xem la dat khi: (1) ti 1€ LOR so véi chiéu
dai thiét ké > 90%, (2) SNP nam trong viing c6
QVB > 20.

8. Panh gia lai toan bo quy trinh véi cac didu
kién thir nghiém d tdi wu tir budc 1 dén bude 7
trén 12 mau DNA cua bénh nhan VDCD.

Xir 1y s6 lidu: S6 lidu duge xir Iy bang phan
mém Microsoft Excel, phin mém Sequencing
Analysis Software v6.0 va phan mém Variant
Reporter™ Software v2.0.

Pao duc trong nghién ctru: Ching nhan
chép thuén dao dac trong nghién ctru y sinh, sb
693/ TDPHYKPNT-HPDD ngay 01/07/2022 cta
Truong Pai hoc Y khoa Pham Ngoc Thach.
3.KET QUA

1. Trinh ty cac doan moi dwoc thiét ké dé
xac dinh cac SNP

Trinh ty cac cdp mdi thiét ké duoc trinh bay
trong bang 2, thoa cac tiéu chi ban dau. Sau khi
tién hanh cac phan tng tiép sau, cip moi nao
khong dic higu s& dugc thiét ké lai.
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2. T6i wu héa phan ing PCR da méi khuéch dai cac doan gen chira cac SNP

Thuc hién cac phan tng, thay ddi nhiét do bat cap theo gradient nhiét d6 tang dan tir nhiét do
ly thuyét. Tir cac ddy gardient nhiét d6 d6 chon ra nhiét d6 toi wu va dién di cac san phdm tuong
ung bén hinh 1.

T
TOO0mA, - 150 W

101 H20 10-2 H20 271 H20 27-2 H20 Laider 2901 H20 202 H20 511
592 bp 833 bp B4AT bp T48 bp 100 bp 604 bp 467 bp 480 bp
bp

=
—
oy —
-—

GO -

Hinh 1. Két qua dién di gel san pham PCR khuéch dai
cac cap doan mdi da thiét ké véi nhiét do tdi uu

Nhéan xét: Trong mé chay, véi nhiét do tdi wu chon ra duge tir day gradient, cac san phém déu
15, khong ¢6 san pham phu, hién dién diing kich thudc da thiét ké. Co thé sir dung cac nhiét d nay
dé thuc hién cac phan tng PCR don mdi.

Thuc hién 16 phan ung la 16 td hop cua 4 cap doan mdi, thay ddi cac cap doan mdi va chu trinh
nhiét. Két qua dién di trén labchip san phém PCR khuéch dai cua 1t6 hop bién thé dugce minh hoa
0 hinh 1. Téng hop cac diéu kién t6i vu héa PCR cua cac cap mdi dugce liét ké trong bang 2.

(Lasbhip_2000-07-22_14-32-4000) GO
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Hinh 2: Két qua dién di san pham PCR khuéch dai cac bién thé rs17501010, rs9290927,
159290929 va rs893051 trén gen CLDN-1 bang cac cip mdi CLDN_10_01; CLDN_ 27 _02;
CLDN 29 02; CLDN_51 02

Nhén xét: Trong mé chay gdm 16 t6 hop, mau c6 hai diém danh diu marker gdm diém danh dau
dudi (LM, Lower Marker) va diém danh diu trén (Upper Marker) rd rang. Cac dinh san pham rd,
¢6 4 dinh 5 twong Gmg v6i chiéu dai khuéch dai da thiét ké, khong c6 dinh phy.
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Bang 2. T hop cac cip mdi va chu trinh nhiét trong phan tmg PCR da moi

Lwong DNA Chu trinh nhiét
STT | Tén cap moi daud;a::l ;CR };(;fgnhgg ;]::il:‘h 05 10 phit | 01 chu ky
1 | CLDNI 10 01 Bién tinh 95 | 30 gidy
2 | CLDN1 27 02 Bit cip 57 | 30giay | 35chuky
3 | CLDN1 29 02 0ne Nbi dai 72 | 60 giay
4 | CLDNI1 51 02 Nbi dai cudi 72 | 7phat | 01 chuky

3. T6i wu lwrong DNA déu vao phan tng giai trinh tw Sanger tir sain pham PCR.

Thuyec hién giai trinh tu v6i cac v6i san pham PCR da moi, c6 thay doi lwgng DNA dau vao véi
timg SNP dé dugc. Két qua luong san pham PCR dau vao tbi wu cho phan tng giai trinh tu duoc
thé hién qua bang 3. M6t s6 hinh anh giai trinh ty duoc thé hién & cac hinh 2.

Bang 3. Trinh tu doan mdi va luong DNA ti vu cia ting SNP

STT Tén SNP Trinh tl,xr dgg}n 1‘n01 st dung L:u.’(_mg: DltIA dil.lfovaf) cua
dé giai trinh tuw moi phan wrng giai trinh tu
1 rs17501010 CAAAGTAGGGCACCTCCCAG 10-12ng
2 rs9290927 TAGCATGATGGGTGAGGTGC 5-6ng
3 rs9290929 CAGCACTAGGGTTTGAGCCA 5-6ng
4 rs893051 GCAGCTGTTGGGCTTCATTC 5-6ng
! [ :' ' _!“ m_' 1 . 1 o | ill' 1 T T T T i f T T i 1
2 ;8‘1?50;01‘0 e mg;-g;s;'r_ S
o I‘SL9-290929" . N - - i l mB’E‘BD‘E1

Hinh 3: Két qua giai trinh tu Sanger bon bién thé rs17501010, 1s9290927, 15893051 va
159290929 trén gen CLDN-1 v6i ndong do DNA dau vao di tdi wu hoa. (Mili tén chi vi tri ctia
SNP, nucleotide tai vi tri nay hién dién ro, khong quan tdm la nucleotide gi).

Nhan xét: Py 1a mau DNA ctia ngudi tinh nguyén, hinh anh céc dinh tin hi¢u rd rang, khong
¢6 tin hiéu nhidu. Tai vi tri caa bién thé da hinh (vi tri miii tén), c6 dinh tin hi¢u ro rang, khong co
tin hiéu nhidu lam sai léch két qua. QVB déu > 20.

4. Panh gia quy trinh giai trinh ty trén 12 mau DNA bénh nhan VDCP

Thuyc hién giai trinh ty v&i cac thong sd thi nghiém tdi vu di xac dinh dé phan tich 4 bién thé
quan tdm trén mau DNA ctia 12 mau DNA, dya trén cac tiéu chi dd m6 ta. Két qua céac chi sb trung
binh dugc thé hién qua bang 4, cac chi s6 cua ting mau duoc thé hién chi tiét qua bang 5 trong
phan phuy luc.
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Bang 4. Két qua danh gi4 quy trinh giai trinh ty Sanger trén 12 mau

LOR so véi Trung binh | Trung binh vi | Trung binh vi Pénh
Tén SNP chiu dai doan | vi tri SNP ¢6 | tri bat dau cé | tri két thic cé “
thiét ké QVB >20 QVB >20 QVB >20 g
rs17501010 95,15% 470,92 104,62 559,92 DPat
r$9290927 96,35% 392,38 102,46 696,00 Dat
rs9290929 93,79% 172,23 85,92 433,46 Pat
rs893051 94,71% 353,31 51,15 518,31 Dat

Nhan xét: Quy trinh tdi uu hoa sau khi ap dung lén céc mau DNA cua bénh nhan viém da co dia
déu cho két qua giai trinh ty dat chét luong, tai vi tri cac bién thé quan tam, SNP duoc xac dinh 0.

4. BAN LUAN

Trong cac k¥ thuat co thé phat hién cac bién
d6i da hinh don nucleotide, giai trinh tur Sanger
duoc xem 1a tiéu chudn vang. K thuat nay cung
cép mot két qua tin cay vé trinh tu ctia chinh doan
gen hogc doan trinh tyr dang quan tam. Déi véi
nhiing bién thé da hinh don nucleotide méi hodc
vira dugc mo ta vai tro trén y van thi viéc lua
chon mét ky thudt c6 do chinh xac cao dugc xem
1 thiét yéu. Piéu nay vira c6 ¥ nghia vé mat khoa
hoc, vira dugc xem 1a thude do dé phat trién va
danh gia cac ky thuat khac nhu qPCR.

Nghién ctru da tu thiét ké cac cap moi cho
mdi SNP quan tam, c6 tinh dac hiéu cao thé hién
qua két qua PCR va giai trinh ty. Uu diém cua
viée str dung doan mdi ty thiét ké 1a co thé diéu
chinh chiéu dai doan khuéch dai theo nhu cau,
tir d6 c6 thé tao ra cac phan tmg PCR da moi.
Viéc thiét ké nay tao diéu kién cho nhom nghién
ctru t6i uru phan tmg PCR da mdi so v6i str dung
doan moi c6 san tir cac nghién ciru khac, két qua
12 nhom chi dong thiét ké cac san pham léch
nhau tir 50 dén 100 nucleotid, diéu nay s€ tao
diéu kién cho viéc dénh gia cac san pham khi
thuc hién PCR da mdi. Mat khéc, cac doan mdi
tur thiét sau khi da kiém tra chit lugng va xay
dung dung quy trinh chuan c6 thé dugc sir dung
ma khong lo ngai vin d& ban quyén so vdi cac
doan mdi da duoc cong bd trude. Cudi cung,
mdt quy trinh thiét ké mdi chung, véi cac budce
hudng dan cu thé, c6 thé sir dung dé 4p dung cho
cac ving gen hay trinh ty quan tdm vé sau.

Trong nghién ctru ndy, ngoai viéc kiém tra
tinh dic hiéu cta timg cap mdi trén gel agarose,
v6i moi SNP nhom thiét ké hai cip doan mdi cho
mdi SNP, véi 4 SNP riéng biét nhom tao duoc
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16 t6 hop cac cap doan moi, dé danh gia két qua
ctia 16 phan tng PCR da mdi mot cach chinh
xéc va ddc hiéu hon, nhom di sir dung hé thong
LabChip GX Touch HT Nucleic Acid Analyzer.
Két qua dua vao dinh ctia bidu dd dé c6 thé danh
gia san pham ctia phan tmg PCR da moi.

Trong qua trinh giai trinh tu Sanger trén hé¢
thong Applied Biosystems 3500 Series Genetic
Analyzer ctia hang Thermo Fishser, chat luong
clia san pham giai trinh ty dugc danh gia thong
qua thong sé QVB hay con goi la Phred quality
score. Pay 1a diém chat lwong, 1a thudc do chat
lugng cua viéc xac dinh cac nucleobase dugc
tao ra bang cach giai trinh tw DNA tu dong.
QVB > 20 c6 nghia la kha nang nucleotide nay
duoc doc khong chinh xac 1a 1%. Ching t6i
da st dung thém chi s6 QVB (Quality value of
Base - chi s§ uéc tinh do chinh x4c cua mdi
nucleotid base duoc goi ra) va LOR (Length
of Read - khoang chiéu dai dai nhat doc duoc
khong bi gian doan cua nucleotid) lam thudc
do cho chét lugng chudi tong thé. Viéc két hop
nhidu tiéu chuin dé danh gia chit luong két
qua giai trinh tu dugc xem 1a thiét yéu. Trong
nghién ciru nay & tt ca cac mau, chi s6 QVB >
20 déu kéo dai va chira ca SNP quan tdm. Chiéu
dai LOR ludn duoc kéo dai hon 90%.

Ap dung toan bd quy trinh sau khi chuin
hoa 1én 12 mau DNA cua bénh nhan viém da
co dia, két qua vé cac thong sb ky thuat déu dat
cac ti€u chi da dat ra va khong c6 su khac biét
v6i cac tidu chuan ma nha san xuat khuyén céo.
Cu thé, d6i véi chiéu dai doan khuéch dai, so
luong nucleotide c6 QVB > 20 ludn bao phu
duoc vung chira cac SNP can duogc goi, phﬁn
nucleotide c6 chat lugng QVB thap thudng tap
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trung & doan dau va doan cudi ciia phan giai
trinh ty, khong co tinh trang nam rai rac, khong
gdy mat tinh lién tuc ctia chiéu dai doan trinh
tw, minh ching cuia diéu nay 1a chi s LOR cua
tit ca cac mau déu > 90%. Diéu nay phu hop
vGi nguyén tic giai trinh ty Sanger va khuyén
c4o nha san xuét [10, 11]. V& cuong do tin hiéu
thi cac nucleotide c6 chit lwong QVB cao déu
c¢6 cuong do tin hiéu kha twong dong nhau, dao
dong trong khoang 600 - 1300. Két hop vai viée
tinh sach mau t6t dé khtr cac tin hiéu nhiéu,
tir 46 1am tang chat lwong ctia mdi nucleotide
duoc xac dinh. Tin hiéu tai ngay vi tri SNP quan
tam ludn rd rang, néu la dong hop thi co 1 loai
tin hiéu duy nhat, néu 1a di hop thi hai dinh c6
d6 cao twong ddng, dinh dong vi tri.

Hién chua thiy thong tin nao vé& cac bién
thé nay tai Viét Nam cling nhu trong khu vuc,
Trong tuong lai, viéc ung dung ky thudt nay
s& hd tro thu thap cac thong tin di truyén dang
SNP trén bénh nhan VDCD noi riéng va cac
bénh ly khac.

5. KET LUAN

Di xdy dung va téi vu quy trinh giai trinh
tu Sanger dé xac dinh bién thé da hinh don
nucleotide: rs17501010, rs9290927, rs893051
va 1s9290929 trén gen CLDN-1. Budc dau ap
dung quy trinh trén nguoi tinh nguyén, lam co
s6 cho cac khdo sat v6i c& mau dai dién giap
tiép can va quan Iy & phuong dién phén tir bénh

nhan VDCD ¢ Viét Nam.
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’ ’ PHU LUC )
Bang 5: Két qua chi tiét danh gia quy trinh giai trinh tu Sanger trén 12 mau
LOR SO | i tri SNP | Vitribit | Vi tri két
Tén SNP | S6 TT méu :1‘:1 3'(‘)‘:1‘1‘ c6QVB | duco thic c6 | Dénh gi4
thidt ké >20 QVB=>20 | QVB>20
ADEO1 95,27% 477 103 560 Pat
ADEO02 96,28% 458 115 546 Dat
ADEO03 92,91% 456 122 546 Pat
ADEO0O4 92,57% 474 102 565 Pat
ADEO5 95,61% 472 102 562 Pat
ADEO06 95,27% 473 99 561 Pat
rs17501010
ADEOQ7 95,44% 475 100 564 Dat
ADEOS8 95,61% 475 101 564 Pat
ADEO09 95,78% 472 99 561 Pat
ADEI10 95,27% 475 102 561 Dat
ADEI11 96,62% 473 99 564 Pat
ADEI12 95,44% 470 96 562 Pat
ADEO1 95,99% 392 83 718 Pat
ADEO02 96,12% 391 106 583 Pat
ADEO3 96,52% 394 124 656 Pat
ADEO0O4 95,59% 387 96 715 Dat
ADEO05 96,26% 392 107 708 Pat
ADEO06 96,39% 393 101 721 Pat
rs9290927
ADEO07 96,39% 393 100 710 Pat
ADEOS8 96,66% 395 107 656 Pat
ADEO09 96,52% 394 103 710 Pat
ADEI10 96,79% 395 102 724 Pat
ADEI1 96,66% 395 102 723 Pat
96,39% 392 104 708 Pat
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LOR SO | v v SNP | Vi tri bt | Vi tri két
Tén SNP | So TT mau ‘(’1(:1 f;:::: c6 QVB diu cé thuc cé DPanh gia
hidt L& >20 QVB>20 | QVB>20

ADEO1 93,36% 174 83 435 bat
ADEO02 93,79% 174 84 435 Pat
ADEO03 94,86% 178 90 439 bat
ADE0O4 93,58% 172 83 436 Dat
ADEOS5 94,22% 175 86 436 Dat
ADE06 94,00% 175 87 436 bat

rs9290929
ADEO07 94,22% 175 86 436 Pat
ADEO0S8 91,86% 145 56 406 bat
ADEO09 92,93% 170 81 431 bat
ADEI0 94,22% 176 85 437 Pat
ADEI1 93,79% 174 85 435 Dat
ADEI12 94,22% 175 124 436 Pat
ADEO1 94,34% 347 16 517 Dat
ADEO02 94,53% 407 49 518 bat
ADEO3 95,62% 354 34 524 Pat
ADE04 94,71% 349 25 519 bat
ADEO05 94,53% 348 75 518 Pat
ADEO06 94,71% 349 81 519 Dat

rs893051
ADEO07 94,34% 347 27 517 Dat
ADEO0S8 95,07% 351 82 521 Pat
ADE09 94,53% 348 75 518 bat
ADEI0 94,34% 347 39 517 Pat
ADEI11 94,89% 350 51 520 Dat
ADE12 94,71% 349 80 510 Dbat
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