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(57) Abstract: Disclosed in the present invention is a fusion primer direct amplification method-based human mitochondrial whole
genome high-throughput sequencing kit, comprising a library preparation kit, a sequencing template preparation kit, and a sequencing
kit, wherein the library preparation kit comprises multiplex PCR primer pools labeled with different sample tags, a DNA extraction-free
PCR amplification enzyme, a PCR reaction buffer solution, 2800 control DNA and DNA purification magnetic beads. The fusion primer
direct amplification method-based human mitochondrial whole genome high-throughput sequencing kit of the present invention has
low test costs and is convenient to operate.
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BEFBET EARBGEALIBEZEEANFANE

A¥iF2RF 22 F07 A BIRIPEEFANEHE., PiIFFH
“202110788220.5 7, KB &M A g & 3| A EA L R KA LA R MG EEN A5

Me b BERPFakae, XeNRBI AEEEAPIFT,

& l. 5

ARABREES, FMBABIEEEBRRMR, LEARTA —Has3wmA
VEALREAERE LR ASEENFAF &

EZEBK

Z kK DNA EA LR BRHIFAREE FHIRANKREL E24EH, £,
ZAR DNA B A & R R Eaeyss b, A RAiZz@#Rmstir AL 2R
FiL. 54 DNA 48k, Atk DNA B N& =S, £aMfee, S50 54T
R ERG, ERTHRERBEM S EGBEME T,

AEBEAL BRI R —AKEH 16569bp 893K AR, B85k
K EH 1122bp t9izH KA K B A 15447bp 94w K, HP ABEFH XA S5
METR, BHRTFS SN,

BAT, MEEARGFAREFTHRTEHROZ TR, 5K H 5D KL
HFBR % 75 M4 (single nucleotide polymorphism, SNP). 182, AR F £ fadk3( 4 X 3%
5&?3”7}5’2&']/‘\1‘"4& BEEAE, FHMAERAIE A EIK R SHRR S, 38
Ho TAR 5EE 38 ho & 5T 88,

EREP], AEARLARAKEIF2 LN ARE L AHGZE, B 'Fi’*’T%’? &Fié‘:l
& AR R 548 R £ 4289 Sanger M iR RS, EEIATHERE R S B
M - 34 K (high-throughput sequencing, HTS), X #& kK& #4790 5 #(Masswe

parallelsequencing, MPS), —X T3 % /M A&9JL-+7 2]JLa 7 & DNA 4Tt
TR e, A DNA ’\#)'Tﬁf%@iT — AU RFHE., 2R, MPS #HKE2#
1T DNA #2530, 2@ 5450E, d428 5%, T/HREK.

KARE

AKP B ARE—FREF WA EALLEE KA LA R AZEENF
KA &, BN AK, B-1E TR,
HERERBY, KEAHARBET —FakS3|HWAT FALZREARA LR A S
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BEMNFRAAE, OELEFEGRFTE. N AEREEAF SR HEF &,

LEFH&RF &6 5 RFF KIRE471669% 2 PCR 514, % DNA =R
PCR ¥ 3585, PCR B &% ik, 2800 % B DNA #= DNA # a2k %k,

#1289, % & PCR 5|43 SEQ ID NO: 91~129 P a9 4% AARE 5 7 VA
& tcacgaata.

Rk by, MAEERFHERAFNERGEBRE KN,

Rk by, MEpHERka EB KK NG,

BAOGMAY EALEZEALS AR AZREENFRAFE, & BT

(D)X d4F 7514, A RARE Fodd Sk B 71 40 R 09 Bk A 5 4 5

(2)# = % DNA #549 PCR 4k & : PCR #h R W #fo ik PCR 47H] sk 249 4%
Tk b 38 B Fe st 42 R ik buffer 48 A%,

(3)3 = % DNA $28, g& 3| A Y e h B &L E,

(4)3Li& DNA £ & B4k X R K (emulsion PCR, ePCR)FK/FM| 4k, @it 4%
¥ — DNA A B89 BA 2 5LIR B £ sk 269 PCR R &b, EILEA K B L
JE 0 Tk S AT A3

(5)% 8% DNA W] 5

(6) 2 A&7 B E TR 2 R

Ht, KAARHA LR -S| WA EALEEKRAKFASGEENA
A&, UaLEEATHEAE DNANGFFE, FASHRAEPKLERAF
17, A X a9 X &

KA & % DNA 28, LiEELEME, LRMNETE-NTHER AT,
—RME R B JLE AR R AR AL FEERN], W) E &K Fo AR B ] 25
K0y B

AK A A T &8 & DNA M F A LS4k e A RahnXHae, 6.6
JE ) % b 6L K PCR M A2 MR H] & A 5y 38 Z 0 5 RAZ O 2 3KH], BA TR
AR

(H&FKREEFAFIIEN, BEZE5EFZE50E;

QRIS H A FATMX, &40 FE;

(3)%. DNA 328, %EZE AT AR E, LEMBEIAELE2 N, £
KM iR R4 E—ATAEH
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T @B B AR, STAXAGHR T EME— T EmPL,
P B 3%

1 & ARKKF—Fraa s il Ay FAR KBRS AR A SE 2N 5HRF &6
F &R ARAALE

/M 2 % % DNA 425 PCR 4k (10mL)F, R LA % F PCR 7 H &
EERTER;

B 3 2 A Ton SSXLTM W - -F & 3 KAk L IR A4 55 F 4R T &,
BEAREHAF X

VAR B 3d P P Fe SR A6 3 A R AR a9 R 7 £ — A,

% ) —

B ik B 3B 6 A 32

Wil T LR ER RB IR DNA B &£, b, —mANFiEk: 7T
A ARRE, UERSTRBE ARG ER, ZSh—MABREK: ATEEH
PR A

WA F LM T PEK-B 838 F-4 KARE-A KB R,

HEMHBESEFEI ., Bl REARES ARSI, BRI LR
7189 PCR ¥ 38 Bafa s ik, g K% % F PCR ¥ 3BT A #kFH A STR
A0 K Bk, FHAABERFRBRERFY, HTHHEKRLEWDNA LE, T4
TIA 582 DNA N 5 L EH 6 DNA 325, 2% PCR. PCR =4 ikb ik
KiEZELZANT IR,

k1 B¥ EMENF L EG PCR KA 20 A&
28 5%, ik FEF X
1y 38 ik 3 kA ARRE, B | BRA 34k, el
A | TEEHEHAENEREAERR | BERI W, ki AR
o %%t .
Fodr ik PCR 4] s 4, A% o ik = VALE
PCR ¥ 385 | ) PCR A AL 4£4¢ B, # % DNA &
EXO
POR 4 i | “HHR PCRTHAE, i i TAME S | PCR 40t ik 9 B, @48

AT POR B A A4 A PCR 3% 7], pH {478 %
A | B Reb il ekl B A, BE |, b b

151 STR £ & 69 PCR =45 & K —%, > PCR Pt A%

—. &E& 5t

BEFMART B9 A B M50, BoFRELOREN &L, BRE

fit A E R L Taqg THER

=
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ke MAWREWKIIWFED . 55 HWEHMT, AP ABELAMNFIHE, P
HRAFPHALELS R, HAFERN AR RBHF A
Liraka g4
5'-A H 3K (30 ANARE)AE AARE (10 AR ) B 69 R B B35 5] 42(19-23 A5 AL )-3'
5 T asaRe 54
5'-P k(23 AR ) B 49 R BUT 5 5] 4(19-23 A Ak )-3'
A, BOABRRIDA TV HALEEAKLEARABG A K #EKF7)
OB RN FER, AR T HRBERNE 5| M, VAT ARG S0 h
8,k PCR #o i) - B Lo HEAIRE 7 A TR 59 RB A K.
10 (WAL EARLLR A B 69 R B3] 4T A R4E
VANC_012920.1 814745 E A K &tk A 2 B4 5 7] 4 & sk, % A Primer5.0
BEA T AH#T R R &5 ikt NC 0129201 A% % F 44 K 16569bp, *% 2
PV 3 ik o, BT 144 R LG4, K% 5 45~88 R &t &9 F i
i, Sl RBEARAEARARERT K(ZAEKRNIFIR). K AFBEEIK
15 XA F A A A e AT, R R B kST 3G A e 5 64 A AR M kAT
Hrd), R EST R
E 245 e R B Bk AR A E

/%i’]éﬁa S E a4 55 5 S E a4 ey SAAR AR a4
X3 5 5 '
1. 45 17-332 16, 60 6070-6447 31. 75 | 11460-11793
2. 46 361-774 17. 61 6458-6839 32, 76 | 11798-12107
3. 47 869-1253 18, 62 6859-7191 33. 77 | 12113-12470
4, 48 1347-1677 19. 63 7238-7612 34, 78 | 12471-12806
5. 49 1697-2125 20, 64 7617-7958 35. 79 | 12836-13229
6. 50 2167-2531 21. 65 7992-8304 36, 80 | 13234-13587
7. 51 2549-2932 22, 66 8333-8675 37. 81 | 13607-13957
8. 52 2986-3380 23, 67 8676-8978 38. 82 | 13990-14388
9. 53 3395-3756 24, 68 8982-9330 39, 83 | 14453-14807
10, 54| 3790-4173 25. 69 9339-9639 40, 84 | 14817-15166
11. 55| 4187-4581 26, 70 9640-9949 41, 85 | 15187-15537
12, 56| 4639-5026 27. 71 9973-10289 42, 86 | 15550-15941
13. 57| 5045-5378 28, 72 10294-10622 | 43. 87 | 15971-16294
14, 58| 5382-5713 29, 73 10651-10981 | 44, 88 16316-16
15, 59|  5718-6069 30. 74 11002-11423

() 3k 7 Pl % (B SEENFTS)
AR GBENFFEHEAHLNELFS, BHFUTHE: OLATFETF
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F RN AR, A RAK; @i, EWAERE 23 NEOMN A kK

200~400 #Hk, TAHLMFERE R, QR EHRR, LHHLINREEE K
B2

$KW BRETCMNEFZAARNFE, L3t meiEk /R Lk 3, Pk

5 WEE%%,m?%iDNN%&@%,A%%WWE%%W?MkWﬂ%%?o

%) 3 #&KJr3)
FImT | K sl
89 A 3%k CCATCTCATCCCTGCGTGTCTCCGACTCAG
90 P 3k CCTCTCTATGGGCAGTCGGTGAT

GV AARE B 7% 7T R B
TR M R E— M KR E AR 4, ABELBWHIIRT, 4
Ho il 69 FE AR T A AARE R R R, & 4 7)1 H 23 AR PIIEE 40 AMEA

k4 BKRFRER T

BEAIRESR | C o | BEARRES | A U -
* - g | o | R AR | BT
code001 91 code015 104 code029 118
code002 92 code016 105 code030 119
code003 93 code017 106 code031 120
code004 94 code018 107 code032 121
code005 95 code019 108 code033 122
code006 96 code020 109 code034 123
code007 tcacgaata code021 110 code035 124
code008 97 code022 111 code036 125
code009 98 code023 112 code037 126
code010 99 code024 113 code038 127
code011 100 code025 114 code039 128
code012 101 code026 115 code040 129
code013 102 code027 116
code014 103 code028 117

. B bR AYE PCR I 3K A (45 PCR B fest 4 iR)
AR REE Tag TAHE, BT NHELH 10 A&‘L%ﬂ?}xé’a%’%kxx, 1% L
ﬁ%%Tm & A F AR ik PCR %] R 589 Rk . BLa 2 (NH4).S0s
15 PCR 33% 7], ﬂﬂﬁ§%%MMﬁﬂmR%W&o&%%ﬁ%%iﬁ,E@ﬁﬁ
% PCR %] 28915 JL T, 1% PCR R AR Z A AR PR 4F 32 469 % & PCR 73 2
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=, B3 FHH % E PCRIKE

BiTIAK S F PCR VKA P &5 stayrbts], A& STR B@ Y 3 =4
047, 5F PCRAKRRZWE | i 44 33k b5 k) W& 5
k542|444 SHERA 3 dbia &

PCT/CN2022/105384

R, EB 2P, 1, 2KiEH 10ng A F 2 DNA BMH, 3. 4 K& A A% lmm 2 A
A, M A 100bp marker.

1 g (s e ik ouper 2[R B R AL
AR E AT RAR R ) ey hE)
17-332 0.01-0.03 8676-8978 0.06-0.08
361-774 0.05-0.07 8982-9330 0.04-0.07
869-1253 0.03-0.05 9339-9639 0.03-0.05
1347-1677 0.03-0.05 9640-9949 0.04-0.07
1697-2125 0.06-0.08 9973-10289 0.04-0.07
2167-2531 0.03-0.05 10294-10622 0.03-0.05
2549-2932 0.03-0.05 10651-10981 0.04-0.07
2986-3380 0.06-0.08 11002-11423 0.04-0.07
3395-3756 0.1-0.3 11460-11793 0.1-0.3
3790-4173 0.03-0.06 11798-12107 0.05-0.08
4187-4581 0.01-0.04 12113-12470 0.050-0.08
4639-5026 0.03-0.05 12471-12806 0.05-0.08
5045-5378 0.05-0.09 12836-13229 0.08-0.12
5382-5713 0.05-0.08 13234-13587 0.060-0.08
5718-6069 0.04-0.07 13607-13957 0.1-0.1
6070-6447 0.04-0.07 13990-14388 0.08-0.12
6458-6839 0.04-0.07 14453-14807 0.08-0.12
6859-7191 0.03-0.05 14817-15166 0.04-0.07
7238-7612 0.05-0.08 15187-15537 0.04-0.07
7617-7958 0.04-0.07 15550-15941 0.08-0.12
7992-8304 0.04-0.07 15971-16294 0.04-0.07
8333-8675 0.04-0.07 16316-16 0.04-0.07
K =

8, KRR B P 69 DNA R &85 4% X R (emPCR) VAR AT 5 BE AR

() Ei£ % F PCR By WA ML EARE P ERHE 2 EME#K L,
1% F AN A% o — /- — 69 DNA K £
(2) ¥ K Aa89 PCR K 7] 5 A ey X7 L4k, AR Tk, SR eyaks
FLRRASBHNKRAT, LPHENRAN QKGR R,
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(B)EAN R B89 1 38 B AN i 6L K BB e AT 34T, T A B A AR
%M =

47w X DNA W) 5
%ﬂ%‘%ﬂWAW?&#T,W%%%%%P@W&%Bﬂ@,mﬁ&ﬁ
A AR 89 77 X3 AT o

(DLQXEW@%mﬂ@RF%“A%%%méamﬂ%%é

(2)4 A+ BLAZAEAZ H Z BB (ANTP, N A A, G. C. TYRAK AN PCR & &tk

(3)L Au Nty ANTP 50 5424 Bt bt, K& DNA RESRKE ;

(4)DNA R& R #F#6 H BT 5] X pH TAAIRA, T & 1 AL 690 5
BYE AT % 2~4, AEH % DNA A BN A TR

C ¥ Rk

BB RIBE LR

(WA 15 BB KBS 2, HRERIFHITILIE;
()M F45 &2 & o ARABN] -2 %*%ﬁﬁﬁﬂﬁﬂ i, M EE R ARG AE

KPR ERRHFERLAF £ P,

.

O AE 5AREAF B tbst, KIAFAZBEEREARAR TG T K.

C ¥ X E A

40 A So 89 BF R A K B 48 5 7 AT A

(—)5R oAt #t

KA G EY AL SRS AR AMDNA)SHEENFEAE, @

1)L EH] &XH &, 2 40 2R AR AR L7108 £ T PCR 5|47, % DNA

I PCR ¥ 38, PCR R % ik, 2800 *F#& DNA. DNA 440 3k ;

D)) A AR AR KX & (8 £ B R E);
3 B X (W B & B R T 8],

HAR: CLEH TIRKER G A o A H K,
(Z)F 5 3%

1.2 5 &

DA A &
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VAE 2 Imm 47308, B— N5 39 e A 47N 96 3L PCR #, ALK
Bt 14y, HAS 96 JLAREG % 1 FLAe N Ing 2800 control DNA.
2)% ¥ PCR
BT 96 LAY 40 A% F PCR AR A, A&l 10mL Ao N 2| 3t 52 649 4 o
5 HE&PCR#MF. 10mL % ¥ PCR KA L& T 45

40 5 4 AR 28 7> A7 (mL)
Ll 2+ A e
5*PCR buffer Tris-HCI. Mg*", (Nj;['il4)2SO4 3 PCR 3§ 3% 20
n
Taq PCR ¥ 3% 5 0.8
10mM dNTPs 4 LA =R 02
. B R AR S ARILH L e A g4, T
PCR Mix1-40 et 2] A A 1.0
dd H,0 AR b, K 2.0
EARFR 10
B4 TAL 34T PCR:
- i ) TEERH
95°C 3m 1
95°C 30s
60°C 30s -
68°C Im
68°C 10m 1
4°C hold hold

gmmﬁ%%m
# 3L SuL PCR Z 44, 2N 1.5mL #9 EP % P, k%R 9B 50uL
AT 44k,
10 . PRI 50uL PCR %4 Z# % —/~ 1.5mL EP & ¥, H4e X 60mL &% 41k 5%
fﬂi(zzﬁﬂimﬁam%éﬁim) Y45 ik B E 150ul 2847 10 KR 9,
o R %a*%ﬁé&ﬁimT%%SAWM LB R & ERUR
d. FRevmEmh R, #3E 10 54,
e\%%iﬁﬁé,%%c%M&ﬁ%mT%o
15 £, REL 200l 70% B2 B S5 P, RAT 10 R AR FhB%k, REKH
SEREHBARLEHE 2 54, FERLF.
g, THE S He —,
h, #AR#E 10 55 AL T HE#EK,
i. B EPEMREAREE, wANS0uL LEBREEKEN, RITRY, ERHF
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F 30 o4, BNRATIRS 2-3 K.

IWEP ¥ @ mh 4, #3E 2 5%, B 48l LF 4452 — 44789 1.5mL EP
%, 20CHKEER.

4YM) AR ) A

s E PCR 45 0.75ng AHEAR, B e K PCR f=fatk =40 &, %%
i & DNA M /AWM, BT AXFH A 510/520/530 TM Kit-Chef(A34019) F &9 3 A~
N 5 48 40 Ton S5 chefsupplies(A27755) .« Ton chef solutions(A27754) . Ion
510/520/530chef regents(A34018) . £ % 4 4= T, 43 A& B 510/520/530 TM
Kit-Chef(A34019)3X 7| &4 4F 5L9A .

Chef 4,7k PCR &% A loading

a. A F| B AEA NAL

¥ Ion PGM TM Hi-Q TM View Chef Reagents. Ion PGM TM Hi-Q TM Chef
Solutions %~ %7 A Ton 520/530Kit chef 249 27756 A= 27754 X7 K # ;

Ton PGM TM Hi-Q TM View Chef Reagents X7 F & 694 LA 2 AL EFL, F
KA I B, BRFBR 2 e94b i 4

BNFAH . R

b, €REATAESF

& % Server 745 Plan 4 %

Plan—Templates—Whole Genome— Plan New Run— IonReporter—
Application— Next

AL E

Sample Preparation Kit: = # ;

Library Kit Type: = & ;

Template Kit: Ion 520&530Kit Chef

Templating Size: 400;

Sequencing Kit: Ion S5 Sequencing Kit

Flow: 520 3 840;

Chip Type: 520chip

Plugins: FileExporter

W B LAR, FHAEIEAT
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Projects— 7 #2 3 49 “Project”—Plan—Run Plan Name 3£ 5 5% 35 % 4R,

5)& i & DNA M5

P 3£ loading 47 69 % A 24 N S5 & S5 XL & & FF45 M 5, B A H A
510/520/530 TM Kit-Chef(A34019) *F &5 2 A~ s 5 5 48 % : Ion S5 sequencing
solutions(A27767). IonS5 sequencing regents(A27768). =36 B4 T, HARLTT
$H %08 510/520/530 TM Kit-Chef(A34019)i% 7] & 450 4 .

S5 & & A9 4RAE F FHde T

a. AT RIRIX;

b. fix 5 & initialize;

c. 7% Ton 520/530Kit chef /)N 5 27767 49 Ton S5 Wash solution bottle;

d. 7% Ion 520/530Kit chef 2 /)% 5 27767 &9 Ion S5 cleaning solutionbottle;

e. RBREFE,

f. 2% Ton 520/530Kit chef 2% 5 27768 &) Ion S5 sequencing regentcartridge ;

g, 7% ¥ ¥ 3loading 476975 h ;

h, —3t 4 )6 = Next FF45,

6) & & T

a. AR 4

AR ERFHORIEEANEA, ALF —3 5205/ AP, £RwE 3,
BH TR AEBA 94%, EPEREH BN 99%. RE284%0 % ik,
11.9% 8918 & L EA= 0% 69 MK R B, RAH KLEHN 59.7%, #£69%106 A
BB, B ETHiEE A 310bp, £ AR RS E A 2.13Gb.

b, M F4E &) £

AR AR EFIME L, MPRBERBERETRRHEAL R, EF40TF:

R OMAIRE T LL

*%ZMUT | if%lMﬁr Z i}% if%lMﬁr Z i}% if%lMﬁr CH -
=3 -7 # - # =3

barcode001 [3381530| barcodeO11 |52755| barcode021 [64071| barcode031 63318

barcode002 | 150873 | barcode012 |61214| barcode022 25;64 barcode032 68201

barcode003 | 51281 | barcode013 |47439| barcode023 [91980| barcode033 58947
barcode004 | 142962 | barcode014 |33061| barcode024 |78880| barcode034 29074

barcode005 | 134333 | barcode015 |42572| barcode025 10§63 barcode035 44606
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barcode006 | 105587 | barcode016 |74482| barcode026 |71364| barcode036 | 32848
barcode007 | 60085 | barcode017 |31497| barcode027 |57655| barcode037 | 70967
barcode008 | 108503 | barcode018 |48408| barcode028 |39988| barcode038 | 39734
barcode009 | 71192 | barcode019 |22828| barcode029 |43889| barcode039 | 48045
barcode010 | 176430 | barcode020 |42900| barcode030 |45132| barcode040 | 101478
HA (BB ELkBa L) 298574
Bt 6548939

ey IR E FIR A
H 93IMb 54F B R IRBL, &% 5P KA 44%, 30 E IR E A 1500%,
H PR B] 5 AE TP 99% LAY 4 4EF A 851Mb. VAR T HAF>80%, M & 4L
>50 48 4 R i AR, STERFARER AN F IR T F#T 0 E . B2 barcode001 A
5 idER 2800, HA 39O AN FTHERY T Tl E0Fiok 7.
% 739 A FAERE SR TS

BAGRT | EREN|HART | RRIANE| HART | AREMK
1 33 14 15 27 10
2 34 15 9 28 34
3 10 16 26 29 34
4 9 17 26 30 33
5 9 18 14 31 35
6 15 19 22 32 40
7 15 20 6 33 29
8 33 21 34 34 40
9 26 22 33 35 39
10 27 23 10 36 9
11 15 24 23 37 10
12 10 25 22 38 10
13 9 26 21 39 39

VA 1 A1), 5 A FFFH(NC 012920.1 814 ERA £ Z Ak 4 L R w5
FhAarL, ZHEAAEZEARER A% 73, 150, 489, 1048, 1107, 1438, 2706,
4048, 4769, 4883, 5153, 5178, 5301. 7028, 8701. 8857. 8860, 9180. 9540,

10 9667. 10397, 10398, 10400, 11176, 11719, 12705, 15043, 15301, 15326,
15724, 16223, 16362, 16519 5 AL LA £ 33 NERT(R Q) X T 6 NAAE
ZEAZTEGELTRE 1: 16024-16569, & E KX 2: 1-576), AR 2T MK AL
G X, AL B IR T & T KA REIRNF Tk, BEFMAT ZAALXEKEL
B mDNA)SBZMNFEAFNERS T ZE5EE45F, AV TARMMERILE,
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%k 81 54% Z‘u%hﬁi/\ BREERP R g
g
BE | KA f; 5 ; 5 b XS
52l 52l
73 12363 | A |05% | G | 99.5% intergenetic region
150 | 2360 C |[15% | T | 98.5% intergenetic region
489 | 266 T |04% | C | 99.6% intergenetic region
1048 | 1802 | C [94% | T | 90.6% gene=RNR 1;gene biotype=rRNA
1107 {1777 T |95% | C | 90.5% gene=RNR1;gene biotype=rRNA
1438 | 4081 | A [83% | G | 91.7% gene=RNR 1;gene biotype=rRNA
2706 [ 1324 | A [06% | G | 99.4% gene=RNR2;gene biotype=rRNA
4043 126101 G 1o03% | A | 9979 gene=ND1;gene biotype=protein_co
' ' ding
4760 | 11121 A l02% | & | 99 8% gene=ND2;gene biotype=protein_co
' ' ding
4383 | 973 c lors!l T | 903% gene=ND2;gene biotype=protein_co
' ' ding
“ND2. - — -
5153 1755 A lso%! o | o1 gene=ND2; gene_?tnotype protein_co
6 ding
“ND2. - — -
5178 1745 c lssu!| A | 912% gene=ND2; gene_?tnotype protein_co
6 ding
5301 1440 A 10.8 G | 8020 gene=ND2;gene biotype=protein_co
0 % o0 ding
7008 12315 | ¢ loswe | T | 90s0% gene=COX1;gene biotype=protein_c¢
' ' oding
8701 1 19181 A lo1%!| G | 99.9% gene=ATP6;gene biotype=protein_co
' ' ding
3357 | 18481 o |71% | A | 9209 gene=ATP6;gene biotype=protein_co
' ' ding
3360 | 1846 | A lo1% | o | 9999 gene=ATP6;gene biotype=protein_co
' ' ding
0180 | 6204 | A |10% | G | 99.0% gene=ATP6;gene biotype=protein_co
' ' ding
0540 | 2588 | T |o4% | ¢ | 996% gene=COX3;gene biotype=protein_c¢
' ' oding
0667 130211 A lo1% | o | 99.0% gene=COX3; genefblotype=proteln_c
oding
100.0 | gene=ND3;gene biotype=protein_co
0.0 . -
10397 | 2733 A % | G o ding
10398 | 2750 | A | 03% | G | 99.7% gene:Nm;geneaib;gypezpmem—co
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10400 12751 1 © loa% | T | 99.6% gene=ND3;gene biotype=protein_co
' ' ding

1176 12031 6 loswe | A | 9950 gene=ND4;gene biotype=protein_co
' ' ding

1710 losos | 6 110% | A | 99.0% gene=ND4;gene biotype=protein_co
' ' ding

12705 1 2307 1 € losw!| T | 9950% gene=NDS5;gene biotype=protein_co
' ' ding

15043 | 28131 G 160% | A | oa0% gene=CYTB;gene biotype=protein ¢
' ' oding

15301 | 2424 | G 1s50% | A | 950% gene=CYTB;gene biotype=protein ¢
' ' oding

15326 1 2435 | A 1 o02% | G | 99.8% gene=CYTB;gene biotype=protein ¢
' ' oding

15724 | 362 | A 60% | G | 94.0% gene=CYTB;gene biotype=protein ¢
' ' oding

15.2 . . .
16223 | 2176 | C o T 84.8% intergenetic region
o]
16362 [ 5110 | T | 19% | C | 98.1% intergenetic region
16519 [ 5178 | T | 04% | C | 99.6% intergenetic region

Bk, AEPAA LR — Ay kA LS EKRA L AL GBS F
A&, Bl R A&, BAEFTR

G NG9 A s VA SRR R AL K R 69 R 77 E M JE s H ST R
B, RS BEE R AP M AL HAT T Fma e, A B AAR &
LM HARART A R KO BAR 77 RHATHAREF AR, fZgR R
%S PV B AR S 7S a9 A T E R A KRR F e H b A
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. AP RS S d, O Lirakb AT araR A 54 P LiFeke 34

INSEIBBKBEHEA AER, HFARE B G R B L3554,

P T a5 Rk G5 A 5T & 3R R B BXA P&k B 0 F BT 3554,

Tk AR AMFEL, BT BRI %M 5 ATk P&k A MKBE L
X, ATYxHikask,

TR B8R B Ligdl i B B Tasl A T AL &KL RA
H & 7 B

2ARIER AN Z K 1 T e erb 34, AT e e T, ik A 33569 K B % 30bp;
P B ARARE KA A 10bp; P B ey R B L3535 Hay KA A 19~23bp; AL P
HRKAA 23bp; AR B MR RT3 eI KAA 19~23bp.

3. MRERA LK ey aessldn, AT, T ABROETRA

Z14= SEQ ID NO: 89 AT+ ; ATk P # K898 /F 7|4 SEQ ID NO: 90 AT 77,

4, %= PCR 3l#is, QLIETRBH AR EAR TR A E K 1-3HF—RATE
A

5. B E K 4 rife) % E PCR 3|4, H4Fie T, Prkaedildhe
# SEQIDNO: 1~88 Frway B 69 /4 B 4F 4 3]4; SEQID NO: 1~44 Fr7 4y B
R B AR 4 L34, SEQID NO: 45~88 &t g &9 F i3l 4, &+ SEQ
ID NO: 1 B89 L35 5] 442 SEQ ID NO: 45 A 89 F 5 5] 43t &2, SEQ ID NO:
2 Bty LA dpAe SEQ ID NO: 46 Fiw bty Figaldast i, Rk £,

6. RBERAZK ST %E T PCR 3|4k, HAFIEAET, &34k N 44
St &k A 5| M kbR K A T BT

1 g (s e ik ouper 2[R B R AL
AR E AT RAR R ) ey hE)
17-332 0.01-0.03 8676-8978 0.06-0.08
361-774 0.05-0.07 8982-9330 0.04-0.07
869-1253 0.03-0.05 9339-9639 0.03-0.05
1347-1677 0.03-0.05 9640-9949 0.04-0.07
1697-2125 0.06-0.08 9973-10289 0.04-0.07
2167-2531 0.03-0.05 10294-10622 0.03-0.05
2549-2932 0.03-0.05 10651-10981 0.04-0.07
2986-3380 0.06-0.08 11002-11423 0.04-0.07
3395-3756 0.1-0.3 11460-11793 0.1-0.3
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3790-4173 0.03-0.06 11798-12107 0.05-0.08
4187-4581 0.01-0.04 12113-12470 0.050-0.08
4639-5026 0.03-0.05 12471-12806 0.05-0.08
5045-5378 0.05-0.09 12836-13229 0.08-0.12
5382-5713 0.05-0.08 13234-13587 0.060-0.08
5718-6069 0.04-0.07 13607-13957 0.1-0.1

6070-6447 0.04-0.07 13990-14388 0.08-0.12
6458-6839 0.04-0.07 14453-14807 0.08-0.12
6859-7191 0.03-0.05 14817-15166 0.04-0.07
7238-7612 0.05-0.08 15187-15537 0.04-0.07
7617-7958 0.04-0.07 15550-15941 0.08-0.12
7992-8304 0.04-0.07 15971-16294 0.04-0.07
8333-8675 0.04-0.07 16316-16 0.04-0.07

o

7. HRABRFZK 4P7£69% F PCR 5|4, HHIEET, ATt KLy
A% BR 7 7 1 tecacgaata fl SEQ ID NO: 91~129 BT BR A 7 o
8. — ML EHF B XF &, OEMALZRK 4T EE—RPTLE S E PCR 3|4
M
9. RBAHF) B K 8 TR LEH & AN E, AFIEAET, L6+ £ DNA
I PCR 47385, PCR R % ik, 2800 xaL % DNA #= DNA #t4L# 2k .
LRSS MAY RALZRERALRASZBEENFRAFE, CLIERA
%—ai 8 X 9 BTt b9 SR & X & MR AR AR ] &K R J"ﬁmw/%ﬁ\%dﬁo
ARBER A B K 10 TR a3l By A A X &Rk K F 4 582 )
FRAA e, E4u0EeT, AN BPERFERAFN SR EFRE AT,
12, RFEBAZK 10 A3 MAY EALEEARA KL E A 582N
AR &, RREaeT, EMF AR &R ZERK A,
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2.13 G 89
S A WHE S E

94%
TR LA
ISPRER EFEHE

S5XL-0226-134-20210304-LN_mt157-195
Lsading Density {8vg ~ 94%3
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By HE0 B
TEE wells

6,882,358
B K

60%
] APy 2% H EE

ISP RE A

QA% | RiEril
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] Gmhk AL 2 12,530,194
A TSPk 11,726,141  93.6%
EEREIEEA R P BE R 11,605,867 99.0%
A B 80,68  00.7%
N 11,525,183 99.3%
U PE ISP EK 11,525,183
k. 2R 3,268,558  28.4%
e, L E 1,369,634 11.9%
ohyEh. sk EAE 4,633 00.0%
B FEISPs 6,882,358 59.7%
K3

BT (HNFE265)



INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2022/105384

A. CLASSIFICATION OF SUBJECT MATTER
C12Q 1/6869(2018.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
C12Q

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNABS, SIPOABS, DWPI, CNTXT, WOTXT, USTXT, EPTXT, JPTXT, KRTXT, CNKI, Web of Science, Elsevier Science,
STN, GenBank, EBI, Ensembl, # [ & |4 97 71#. & 2 4%, Chinese Patent Biological Sequence Retrieval System, # 21275,
DUXIU: BI-& 54, ARk, Mk, BEARRRES, PiEk, RIS L, R & (X, 8RR, Fusion primer, A linker, sequencing
linker, sample tag, barcode, P linker, capture linker, capture binding region, mitochondria, XSEQ ID NOs: 1-1303 17 # ) #:
&, search for SEQ ID NOs: 1-130

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X CN 106834428 A (BEIJING AIPUYI BIOLOGICAL SCI-TECH CO., LTD.) 13 June 2017 1-12
(2017-06-13)
see claims 1-3 and 9; and figure 2; abd description, paragraphs 60-63

A US 2019352711 A1 (GENETRON HEALTH BEUJING CO., LTD.) 21 November 2019 1-12
(2019-11-21)
see claims 1-16

A CN 103614482 A (GUANGZHOU SAGENE BIOTECHNOLOGY CO., LTD.) 05 March 1-12
2014 (2014-03-05)
see claims 1-3

A US 2021032702 A1 (MASSACHUSETTS GEN HOSPITAL et al.) 04 February 2021 1-12
(2021-02-04)
see claims 1-28

A CN 105779590 A (BEIJING MYGENOSTICS CO., LTD.) 20 July 2016 (2016-07-20) 1-12
see claims 1-8

Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents: “T” later document published after the international filing date or priority
«A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention
«g” earlier application or patent but published on or after the international «X» document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive step
«1» document which may throw doubts on priority claim(s) or which is when the document is taken alone
cited to establish the publication date of another citation or other «y» document of particular relevance; the claimed invention cannot be
special reason (a§ specified) ) o considered to involve an inventive step when the document is
“0” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination

means being obvious to a person skilled in the art
«p>» document published prior to the international filing date but later than . &

e ] document member of the same patent famil;
the priority date claimed P Y

Date of the actual completion of the international search Date of mailing of the international search report

13 September 2022 14 October 2022

Name and mailing address of the ISA/CN Authorized officer

China National Intellectual Property Administration (ISA/
CN)
No. 6, Xitucheng Road, Jimengiao, Haidian District, Beijing
100088, China
Facsimile No. (86-10)62019451 Telephone No.
Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT International application No.

PCT/CN2022/105384

C.

DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

PX

CN 113308526 A (BEIJING AIPUYI BIOLOGICAL SCI-TECH CO., LTD.) 27 August 2021
(2021-08-27)
see entire document

1-12

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2022/105384

Box No. I Nucleotide and/or amino acid sequence(s) (Continuation of item 1.c of the first sheet)

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search was
carried out on the basis of a sequence listing:

a. forming part of the international application as filed:
in the form of an Annex C/ST.25 text file.

D on paper or in the form of an image file.

b. furnished together with the international application under PCT Rule 13ter.1(a) for the purposes of international search

only in the form of an Annex C/ST.25 text file.

c. D furnished subsequent to the international filing date for the purposes of international search only:
D in the form of an Annex C/ST.25 text file (Rule 13zer.1(a)).
D on paper or in the form of an image file (Rule 13zer.1(b) and Administrative Instructions, Section 713).

2. D In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required

statements that the information in the subsequent or additional copies is identical to that forming part of the application as
filed or does not go beyond the application as filed, as appropriate, were furnished.

3. Additional comments:

[1] the sequence table acutually submitted is an XML document of a ST.26 standard

Form PCT/ISA/210 (continuation of first sheet) (January 2015)



INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members

PCT/CN2022/105384
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
CN 106834428 A 13 June 2017 None
uUs 2019352711 Al 21 November 2019 SG 11201908777 P A 30 October 2019
EP 3608452 Al 12 February 2020
KR 20190104611 A 10 September 2019
JP 2020512405 A 23 April 2020
WO 2018184495 Al 11 October 2018
CN 106835292 A 13 June 2017
CN 103614482 A 05 March 2014 None
uUs 2021032702 Al 04 February 2021 None
CN 105779590 A 20 July 2016 None
CN 113308526 A 27 August 2021 None

Form PCT/ISA/210 (patent family annex) (January 2015)



EFRERIRE [ P F I 5

PCT/CN2022/105384

A ESIRbaES
C12Q 1/6869(2018.01)1i

FZIR PR R 23 3% (TPC) B ] 4% 8 ] 28 7 SRR TPC P ok 702K

B. AENTbE
o3 AR B S0k (bR 2R R AR 285
€129

AR AL TR AU 10 o o I PR B SR L AR AR R 2R STk

e P R I & 10 H 1 R e (B R A4 A, AR A CanfiE DD )

CNABS, SIPOABS, DWPI, CNTXT, WOTXT, USTXT, EPTXT, JPTXT, KRTXT, CNKI, Web of Science, Elsevier Science,

STN, GenBank, EBI, Ensembl, FEILTFRIEYFIE RS, BERS: MEIW, Ak, WEEL HARE, P
Bk, fgkEsk, WikgioX, ZFiff, Fusion primer, A linker, sequencing linker, sample tag, barcode, P

linker, capture linker, capture binding region, mitochondria, ¥FSEQ ID NOs:1-1303H4T /742
C. PRI
R A SUFSCHE, wER, FRMIMHRETE PN GRS
X CN 106834428 A (ALZUE 25 EMEHL AR AR) 201746513 (2017 - 06 - 13) 1-12
SRR EERL-3, 9; [E2; B F560-635
A US 2019352711 Al (GENETRON HEALTH BEIJING CO LTD) 20194E11521H (2019 - 11 - 1-12
21)
Z WAUR|EEK1-16
A CN 103614482 A (" MZELELYRFARAE) 201453 H5H (2014 - 03 - 05) 1-12
2 NARUR) 23R 1-3
A US 2021032702 Al (MASSACHUSETTS GEN HOSPITALZE) 20214E2H4H (2021 - 02 - 04) 1-12
2 WAUR|EEK1-28
A CN 105779590 A (JbRtiBHEEFE A AR T AR) 20165E7H20H (2016 - 07 - 20) 1-12
2 WAUR|EEK1-8
PX CN 113308526 A (LR E 2 BRI ARRAR) 2021468 H27H (2021 - 08 - 27) 1-12
Z AL

[Nacssepprecms: b .

TR R

* B HNHERE AR,
“A”
“E”
“L’

i B )
“o” WEROLAF. FH. BY
“P’

WA AT IZES TIE AR — BRIk B
E I o B 3 R 2R B2 5 AT FE S R B R )

SEXT UL SR ZE SR RRARBE g S, BORT E ) —Fa 5] H S0
E’J/W‘EElﬁﬁ%l)ﬂE’Jﬁ%‘lﬁﬁ%lﬁﬁéﬁﬁ%lﬁﬁﬁiﬁ (G IERES

A A 7 A TR RIS
AT B SE T bR #iE HEIR T BT R OLSE A H RSO

“77 EHFHBIER O 2 e A4, 5 RiEARIRA, (B0 THERE

E[

R 2 B B B A i S

“x” FRRlAERII AR, BME LSO, NEEREFIRAAR
?ﬁﬁ'ﬁ’]ﬁ/‘i\ﬁﬁ@mf

“y” fF ARSI, B2 7 il 2 2R A e f

LG g 0 AR AR 508 i 2 LT, KRR K
EE/Tﬁﬁ@J e

“u” [FRBRERMEISTH

IRl B iz 2R S o e A ) H 341

V] oz B4 5 M 2 1 341

fEH S (86-10)62019451

o b T U DX TS L6 5 100088

202299 H 13H 2022710 H 14H
LSA/ CNI) A2 FR FR s 25 b bk ZRE 7
o ] [ 2 SRR (TSA/CN) ¥

IS 01062089439

PCT/1SA/210 3 (58271) (20154E1 1)




EFrRRRE Il P iR 5
PCT/CN2022/105384

b= HEBRAN/ R AR F S EE1TTE. I

Lo KT EHbr B AT ATTRETZ IR A/ SR R F A, F ek 25 T R P AR AT :

a. 1 S B B S 16— B AR 0

BHPEC/ST. 25 3CA L PEA 3t

[ @esimscrmat
b [ M52 = 1 () (U FEFRHEE B LA EEC/ST. 2530 A ST 2% 5 I b i IR 4R
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