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(57) Abstract: Provided is a method for preparing a stem cell capable of simultancously lowering the effects of triglyceride and
cholesterol. The method is characterized by comprising the following steps: S1. packaging a knock-out vector into an AAV virus, so
as to form an AAV virus particle to be transfected, wherein the sequence of the knock-out vector is represented by SEQ ID NO.3; S2.
carrying out transfection on suspension liquid of the stem cell and suspension liquid of the AAV virus particle to be transfected, so as
to obtain a transfected culture; S3. carrying out monoclonal culture on the transfected culture following a limiting dilution assay, and
screening out a monoclonal cell strain in which a PCSK9 gene and an APOC3 gene are knocked out. Further provided are the stem
cell prepared by the preparation method and the use thereof in the preparation of drugs for treating cardiovascular diseases. According
to the technical solution, provided is a new scheme for preventing and treating cardiovascular diseases, which effectively decreases
the morbidity of cardiovascular diseases.
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1. sgRNA &1+ LA hk

(1) WAL sgRNA Wit L E (http://crisprmit.edu/) £ APOC3 FEIA
ENST00000375345.3 ¥ 3% A 3 SAMNEF Fig it ¥ iR BIR APOC3 sgRNA,
iz 45 941 K : APOC3 sgRNA: 5°-cagtgcatecttggeggtettgg-3°(SEQ ID NO. 1)
IR, 4%+ PCSK9 #[K ENST00000302118.5 #3541 5 47 F i ]
o B PCSK9 sgRNA . b ik &5 R W F : PCSK9sgRNA:
5’-ggtgctagecttgegttecgagg-3> (SEQ ID NO. 2). Horp 1-20 £ #7471 iR Fi

¥, HEMTHIN tractRNA.

(2) 1% sgRNA 25 /N 5 TR Ry A BR A 7] 5 IR AE 1% sgRNA F7 41

573 AT 37 3 A B 70 B = AN Bl A 5 AL =5 A2 BN O-Me
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phosphorothioate FJ1&1ii .
2. PRANEAII sgRNA A3 L
(1) 2 HIEXF APOC3 A1 PCSK9 Fe[H,  MEEPR A g PR 8 7 47 B
(APOC3: 622 bp; PCSK9: 1027 bp), FIWIHAE LAY TR EERMD AR A
] e
APOC3-Test-FW: 5’- tactccttctggcagaccecage-3°, (SEQ ID NO. 4);
APOC3-Test-REV: 5’-ctgtcatctctccegeageag -3°, (SEQ ID NO. 5);
PCSK9-Test-FW: 5°- gtctgagectggaggagtgag-3°, (SEQ ID NO. 6);
PCSK9-Test-REV: 5°- ctagagcatgagttctgtgtc-3°, (SEQ ID NO. 7).

(2) ¥ PCR #1774 200ng, sgRNA 100ng, SpCas9 200ng (¥ [ i
EREBHEE R AT, 10X SR 2ul FLE K 200l KBAER. RN AERE
37 FEQRIR /NN, A2 70 FEARTR — /N

(3)f ] TAE i & 1% BioWest B AEBEL, ££ 90V [y HL IR T HiJk 30min,
il BRI S AR AL R 4

3. AAV R R Gk £ 0 ORI

C1D AR5 2 BT B0 J 17 ) 8 o T A MR AT ML PR, RS AAV ZH ZL SR AN
B, ik 20y AAV-9 KB R4

(2) AAV-9 FJ R 25 8N 4.7Kb. pAAV-Cassette #4287 51 N
cctgcaggceagetgegegetecgetegetecactgaggecgecegggeaaagecegggegtecgggcegacctttggt
cgceeggectcagtgagegagegagegegeagagagggagtggoccaactccatcactaggggttectgeggec
gctagcecctaaaatgggcaaacattgcaagecagecaaacagceaaacacacagecctcectgectgetgaccttgga
getggggcagaggtcagagacctetetgggeccatgecacctecaacatccactcgaccecttggaatttcggtgg
agaggagcagaggttgtcctggegtggtttaggtagtgtgagaggegaatgactectttcggtaagtgcagtggaa
gctgtacactgeccaggceaaagegteecgggeagegtaggegggcgactcagateccagecagtggacttagecce
ctgtttgctcctccgataactggggtgaccttggttaatattcaccagecagectcececegttgecectctggatccactg
cttaaatacggacgaggacagggccctgtetectcagettcaggeaccaccactgacctgggacagtgaatecegga



WO 2020/037882 PCT/CN2018/119844

ctctaaggtaaatataaaatttttaagtgtataatgtgttaaactactgattctaattgtttctctettttagattccaacctttg
gaactgaattcgccgecaccatggactataaggaccacgacggagactacaaggatcatgatattgattacaaaga
cgatgacgataagatggccccgaagaaaaagegeaaggtcgaagegtccatgaaaaggaactacattetggggct
ggacatcgggattacaagecgtggggtatgggattattgactatgaaacaagggacgtgatcgacgecaggegtcaga
ctgttcaaggaggccaacgtggaaaacaatgagggacggagaagcaagaggggagecaggegectgaaacga
cggagaaggcacagaatccagagggetgaagaaactgctgttcgattacaacctgctgaccgaccattctgagetga
gtggaattaatccttatgaagccagggtgaaaggectgagtcagaagetgtcagaggaagagttttccgeagetetg
ctgcacctggctaagegecgaggagtgcataacgtcaatgaggtggaagaggacaccggeaacgagetgtetac
aaaggaacagatctcacgcaatagcaaagctctggaagagaagtatgtcgcagagetacagetggaacggcetgaa
gaaagatggcgaggtgagagggtcaattaataggttcaagacaagegactacgtcaaagaageccaageagetgct
gaaagtgcagaaggcttaccaccagctggatcagagcttcatcgatacttatatcgacctgetggagactcggagaa
cctactatgagggaccaggagaagggagcececcttcggatggaaagacatcaaggaatggtacgagatgetgatgg
gacattgcacctattttccagaagagctgagaagcgtcaagtacgcttataacgcagatctgtacaacgcecectgaatg
acctgaacaacctggtcatcaccagggatgaaaacgagaaactggaatactatgagaagttccagatcatcgaaaa
cgtgtttaagcagaagaaaaagectacactgaaacagattgctaaggagatcetggtcaacgaagaggacatcaag
ggctaccgggtgacaagecactggaaaaccagagttcaccaatctgaaagtgtatcacgatattaaggacatcacag
cacggaaagaaatcattgagaacgccgaactgectggatcagattgctaagatcctgactatctaccagagttccgag
gacatccaggaagagcetgactaacctgaacagcgagetgacccaggaagagatcgaacagattagtaatctgaag
gggtacaccggaacacacaacctgtccctgaaagetatcaatetgattctggatgagetgtggcatacaaacgacaa
tcagattgcaatctttaaccggctgaagectggtaccaaaaaaggtggacctgagtcagcagaaagagatcccaacce
acactggtggacgatttcattctgtcaccegtggtcaageggagcttcatccagagceatcaaagtgatcaacgecatc
atcaagaagtacggcctgcccaatgatatcattatcgagetggctagggagaagaacagcaaggacgcacagaag
atgatcaatgagatgcagaaacgaaaccggcagaccaatgaacgcattgaagagattatccgaactaccgggaaa
gagaacgcaaagtacctgattgaaaaaatcaagctgcacgatatgcaggagggaaagtgtetgtattctctggaggce
catccccctggaggacctgctgaacaatccattcaactacgaggtcgatcatattatccccagaagegtgtecttcga
caattcctttaacaacaaggtgctggtcaagcaggaagagaactctaaaaagggcaataggactcctttccagtacct
gtctagttcagattccaagatctcttacgaaacctttaaaaagcacattctgaatctggeccaaaggaaagggccgeate

agcaagaccaaaaaggagtacctgctggaagagcegggacatcaacagattcteccgtccagaaggattttattaacc
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ggaatctggtggacacaagatacgctactcgeggcectgatgaatctgctgegatectatttccgggtgaacaatetgg
atgtgaaagtcaagtccatcaacggegggttcacatcttttctgaggcgcaaatggaagtttaaaaaggagcgcaac
aaagggtacaagcaccatgccgaagatgctctgattatcgcaaatgecgacttcatctttaaggagtggaaaaaget
ggacaaagccaagaaagtgatggagaaccagatgttcgaagagaagecaggecgaatctatgecccgaaatcgaga
cagaacaggagtacaaggagattttcatcactcctcaccagatcaagcatatcaaggatttcaaggactacaagtact
ctcaccgggtggataaaaagceccaacagagagcetgatcaatgacaccctgtatagtacaagaaaagacgataagg
ggaataccctgattgtgaacaatctgaacggactgtacgacaaagataatgacaagcetgaaaaagcetgatcaacaaa
agtcccgagaagctgetgatgtaccaccatgatcctcagacatatcagaaactgaagetgattatggageagtacgg
cgacgagaagaacccactgtataagtactatgaagagactgggaactacctgaccaagtatagcaaaaaggataat
ggccecgtgatcaagaagatcaagtactatgggaacaagetgaatgeccatetggacatcacagacgattacecta
acagtcgcaacaaggtggtcaagcetgtcactgaagecatacagattcgatgtctatctggacaacggcegtgtataaat
ttgtgactgtcaagaatctggatgtcatcaaaaaggagaactactatgaagtgaatagcaagtgctacgaagaggcta
aaaagctgaaaaagattagcaaccaggcagagttcatcgectccttttacaacaacgacctgattaagatcaatgge
gaactgtatagggtcatcggggtgaacaatgatctgctgaaccgceattgaagtgaatatgattgacatcacttaccga
gagtatctggaaaacatgaatgataagcgcccccctcgaattatcaaaacaatcgectctaagactcagagtatcaaa
aagtactcaaccgacattctgggaaacctgtatgaggtgaagagcaaaaagceaccctcagattatcaaaaagggct
gactcgagatgctttatttgtgaaatttgtgatgctattgetttatttgtaaccattataagctgcaataaacaagttaacaa
caacaattgcattcattttatgtttcaggttcagggggaggtgtggeaggttitttaaactagtgagggcctatttcccat
gattccttcatatttgcatatacgatacaaggcetgttagagagataattagaattaatttgactgtaaacacaaagatatta
gtacaaaatacgtgacgtagaaagtaataatttcttgggtagtttgcagttttaaaattatgttttaaaatggactatcatat
gcttaccgtaacttgaaagtatttcgatttcttggcetttatatatcttgtggaaaggacgaaacacccagtgceatcettgg
cggtetgttttagtactctggaaacagaatctactaaaacaaggcaaaatgecgtgtttatctcgtcaacttgttggega
gatttttttctagacccagctttcttgtacaaagttggcattagagetcgagggcctatttcccatgattccttcatatttge
atatacgatacaaggctgttagagagataattagaattaatttgactgtaaacacaaagatattagtacaaaatacgtga
cgtagaaagtaataatttcttgggtagtttgcagttttaaaattatgttttaaaatggactatcatatgcttaccgtaacttga
aagtatttcgatttcttggcetttatatatcttgtggaaaggacgaaacaccggtgctagecttgegttccggttttagtact
ctggaaacagaatctactaaaacaaggcaaaatgccegtgtttatctcgtcaacttgttggegagatttttttctagacce
agctttcttgtacaaagttggcattaaagcttaggaacccctagtgatggagttggccactecctctctgegegeteget
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cgctcactgaggccgggcgaccaaaggtecgececgacgecegggctttgececgggeggectcagtgagegageg
agegegeagctgectgecaggggcegectgatgeggtattttctecttacgeatctgtgeggtatttcacaccgceatacg
tcaaagcaaccatagtacgcgcectgtageggegceattaagegeggceggetgtgetegttacgegeagegtgace
gctacacttgccagegecctagegceecgctectttecgetttetteccttectttctcgecacgttcgecggctttecccegt
caagctctaaatcgggggctccctttagggttccgatttagtgctttacggcacctcgaccccaaaaaacttgatttgg

gtgatggttcacgtagtgggccatcgecctgatagacggtttttcgecctttgacgttggagtccacgttctttaatagtg
gactcttgttccaaactggaacaacactcaaccctatctcgggctattcttttgatttataagggattttgecgatttcgge
ctattggttaaaaaatgagctgatttaacaaaaatttaacgcgaattttaacaaaatattaacgtttacaattttatggtgca
ctctcagtacaatctgetctgatgecgeatagttaageccagecccgacaccegecaacaccegetgacgegeectg

acgggcttgtctgctcccggeatecgcettacagacaagetgtgaccgteteccgggagetgceatgtgtcagaggtttte
accgtcatcaccgaaacgcgcgagacgaaagggcctegtgatacgectatttttataggttaatgtcatgataataatg
gtttcttagacgtcaggtggcacttttcggggaaatgtgcgeggaaccectatttgtttatttttctaaatacattcaaatat
gtatccgctcatgagacaataaccctgataaatgcttcaataatattgaaaaaggaagagtatgagtattcaacatttce
gtgtcgeccttatteccttttttgeggcattttgecttectgtttttgctcacccagaaacgetggtgaaagtaaaagatge
tgaagatcagttgggtgcacgagtgggttacatcgaactggatctcaacageggtaagatccttgagagttttcgecc
cgaagaacgttttccaatgatgagcacttttaaagttctgctatgtggcgeggtattatccegtattgacgeegggcaa

gagcaactcggtcgccgeatacactattctcagaatgacttggttgagtactcaccagtcacagaaaagcatcttacg
gatggcatgacagtaagagaattatgcagtgctgecataaccatgagtgataacactgeggcecaacttacttctgaca
acgatcggaggaccgaaggagctaaccgcttttttgcacaacatgggggatcatgtaactcgecttgatcgttggga

accggagctgaatgaagecataccaaacgacgagegtgacaccacgatgectgtagecaatggcaacaacgttgeg
caaactattaactggcgaactacttactctagcttcccggcaacaattaatagactggatggaggcggataaagttge

aggaccacttctgecgetcggeccttcecggetggctggtttattgctgataaatctggagecggtgagegtgggteteg
cggtatcattgcagcactggggccagatggtaagecctcccgtatcgtagttatctacacgacggggagtcaggca

actatggatgaacgaaatagacagatcgctgagataggtgcctcactgattaagcattggtaactgtcagaccaagtt
tactcatatatactttagattgatttaaaacttcatttttaatttaaaaggatctaggtgaagatcctttttgataatctcatgac
caaaatcccttaacgtgagttttcgttccactgagecgtcagaccccgtagaaaagatcaaaggatcttcttgagatcett
tttttctgecgegtaatetgetgettgcaaacaaaaaaaccaccgcetaccageggtggtttgtttgeccggatcaagaget

accaactctttttccgaaggtaactggcettcagcagagcegceagataccaaatactgtecttctagtgtagecgtagtta
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ggccaccacttcaagaactcetgtagcaccgectacatacctcgetetgctaatcetgttaccagtggetgetgecagt
ggcgataagtegtgtcttaccgggttggactcaagacgatagttaccggataaggegecageggtcgggcetgaacg
gggeoottcgtgcacacageccagettggagegaacgacctacaccgaactgagatacctacagegtgagetatga
gaaagcgccacgcttceccgaagggagaaaggcggacaggtatccggtaageggeagggtcggaacaggagag
cgcacgagggagcttccagggggaaacgcectggtatcetttatagtectgtegggtttcgecacctctgacttgagegt
cgatttttgtgatgctcgtcagggggecggagectatggaaaaacgecagcaacgeggcectttttacggttectggce
cttttgetggecttttgctcacatgt, (SEQ ID NO. 3).

ZAREE T RS 3 LP1 IR saCas9 Kk o, I HIE
NEFANFBS Frid A v BOY A B RIS R ANIR U6 5 3)1-APOC3
sgRNA-gRNA Scaffold- A U6 Ji7 5+ -PCSK9 sgRNA- gRNA Scaffold [ 52 %
[ Cassette, 3t 778 bp. 741 H:

gaggecctatttcccatgattccttcatatttgcatatacgatacaaggctgttagagagataattagaattaattt
gactgtaaacacaaagatattagtacaaaatacgtgacgtagaaagtaataatttcttgggtagtttgcagttttaaaatt
atgttttaaaatggactatcatatgcttaccgtaacttgaaagtatttcgatttcttggctttatatatcttgtggaaaggacg
aaacacccagtgcatccttggeggtctgttttagtactctggaaacagaatctactaaaacaaggcaaaatgecgtgtt
tatctcgtcaacttgttggcgagatttttttctagacccagctttettgtacaaagttggcattagagctcgagggcctattt
cccatgattccttcatatttgcatatacgatacaaggcetgttagagagataattagaattaatttgactgtaaacacaaag
atattagtacaaaatacgtgacgtagaaagtaataatttcttgggtagtttgcagttttaaaattatgttttaaaatggacta
tcatatgcttaccgtaacttgaaagtatttcgatttcttggctttatatatcttgtggaaaggacgaaacaccggtgctage
cttgegttcecggttttagtactctggaaacagaatctactaaaacaaggcaaaatgecgtgtttatctcgtcaacttgttg
gcgagatttttttctagacccagctttcttgtacaaagttggeatta, (SEQ ID NO. 8).

i1 Spel M HindIll FREIVENVIEG (T NEB (Jba) HRAHED #
SEQ ID NO. 8 K] Cassette 1fi A 3| pAAV #iffk |,

4. AAV IHEER AL

(1) 7ERaR AT — KK HEK293T AL 5X 10° f3EFiil
FHAZ 10cm M&A 10mL EL2RFHEE (DMEM+10%FBS+1%P/S XUHT)HY
CORNING H;FR Ly, FEARE 30 M. 7E 37 . 5% CO, HIARMRE 74 1 55 57
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24 /NI

(2) i ERe [k A HEK293T A& FE 2 ik B 80%. 47 ML F4HE
DL 20 IR B il B Yefk 2. ¥ 10pg B pAAV-Cassette, 10pg B pHelper,
10pg H) pAAVI-RC V15 5 £ F TG L3 ) DMEM 1 BRI 910uL Ji5 £ 3 i
P esiR 2, A 90uL HJ PEI (J4F Polysciences Asia Pacific, Inc.) J& FfiX
RGN IRG SR, §FE 15 78 . ¥ CORNING #5377 ML () e 4 1 7 dik
Bl omL T MLIE G775, PRk 2 AT 2§ B 1) DNA-PEL & S48 505 i
BEFRMp, BERLEET 37 . 5% CO, A= HRE 6 /it
F Y% 6h ¥4 CORNING #5577 ML A B JC M35 B 32 B B i il e A 3 4k, 1 37
£ 5% CO, FI4H RS 246 P 4k 8235 77

(3) FEREGL 60 /NN S5, A mil W3k i A .

KU BETF FIHY FIE A 4000rpm 4 JEESL 10 4B G FER. K ERRIR
JRA_EIEIA Amicon Ultra-15 &M+ (W T LHEAR (L) HIR
ANFE]D, EAF TR 4000rpm 4 FEE D 30 AR 4E R 10 2] 15mL.
e A ] T) %R B HEK293T A FdE SR IR 5 ) 2 & 50mL B0
B, £ 1500rpm. 4 FEED 10min J5 3 B35, FrAVTE S 30 3mL 4ap
R (150mM NaCl, 20mM tris pHS8.0)ff H 5. ¥ B 4N A -80°CIE
FHIAAN 37°CoKIA T IR SRR =K . KR4I HIs AR Bl 40 B 2R 2, i
B0 1M MgCl, 229K 2N 1mM. #3 I Benzonase (T B i /b THiAR ( i)
AIRATD BAUA N 25U0/mL, WA)G 37°CKM 40min. HUH 50mL &0
%, 4°C, 4000rpm B> 20min, HU Li&.

(4) KRBT VD EE S B S B Ok el ds (WP THAR (-
W FIRATD . Bl BTV EERSEE 17%: 5mL 10X PBS, 0.05mL 1M MgCl,,
0.125mL 1M KCl, 10mL 5M NaCl, 12.5mL Optiprep, JI7K M€ 5] 50mL . 25%:
5mL 10X PBS, 0.05mL 1M MgCl,, 0.125mL 1M KCI, 20mL Optiprep, 0.ImL
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0.5% phenol red, IN7K#MEF] 50mL. 40%: 5mL 10X PBS, 0.05mL 1M MgCl,,
0.125mL 1M KCl, 33.3mL Optiprep, HAZK*#MEZF] 50mL. 60%: 0.05mL 1M
MgCl,, 0.125mL 1M KCI, 50mL Optiprep, 0.025mL 0.5% phenol red. [F]#855 &
ODEF PRl FEERKIKZEIIA 3.5mL 60%. 3.5mL 40%. 4mL 25%. 4mL 17%
RIS VDR . Rk A i LIS A AR B IR O & LR, 4R
RGP VBAN B 0 AT UL 5T 2 L-80XP v B3 B8 0L 70T %€ M5+,
JNIE 6, JkE 9, 60000rpm 4 JEES L 2 /NI o FSP Sk 28 TR 40% WKJE R
MUsE Vb IE, ¥ A Amicon Ultra-15 BEIHH, SIA 10mL PBS 4000rpm 4°C
B0 20 408, EHE 3R, BREELKE R lmL.

(5) FIF qPCR X AAV9 HEATH EER I . 48 saCas9 7411514,
fi qPCR ¥R BN 191bp. qPCR FIHHAE TAEY) TR B i A B A
GikEgs

AAV-saCas9-F: 5°- cagattcgatgtctatctgg -3° (SEQ ID NO. 9)

AAV- saCas9-R: 5°- cattgatcttaatcaggtcg -3° (SEQ ID NO. 10).

H4 7 A AAVY @bE bR, DL 1. 10 BT RERRE . A
10ng/ul PL R AR EEF UG F R, 43524 10ng/pl Ing/puL . 0.1ng/uL+0.01ng/pL+
0.001 ng/uL. 0.0001 ng/pL H1 0.00001 ng/uL.

s LT o Ut AR DNA # D14

6.02x10%3x2
Length of the vector(bp)x6.6x108ug/(mol-bp)

ffi F DNase XHi SR A AT AL EL Ol T =AM TR CRE HRA D,
f§1FH 2X SYBR PCR mix (& TR y¥EST (i) AWRH AR A FD BLE qPCR
AR R . {3 Roche LightCycler® 48011 Si2HT 5<% 7€ i PCR R4k T € &=
PCR. ##E CtfH, Z:hltritiisk, Hit8 AAVI L.

S+ i 4 4T AL A T A BT

(1) WEEE N 17 1) 78 ot - 40 L 4T B PR VE & A 2] 80%Ja B Br & 10%

Vp/mlL= X Concentration(ug/ml)
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FBS f) DMEM/F12 ;53735 ()T ThermoFisher Scientific, Inc.), /] PBS ¥k
—W. JAN 0.05%fEEF (T ThermoFisher Scientific, Inc.) .2 5847 i [l
JiK. 37CHEE 3-5 Aoz by, TREFEEE. B2 n B &1 DMEM/F12
SEAREIRAL, A ImL MBS IR, A 10U/ )RR T B £ T 400 P 4 v
VE, BREASWIIRS), S TR . 5 A Bk bR X AN i % i kAT
. [ Opti-MEM (14.5mM K ATP. 23.6mM KI&ALEE) 1540 i 25 )5
F| 5X10"/mL.

(2) % 20uL 2T EF 8 H Opti-MEM H 2 (19 A B 45 17 78 53 T 41 it 2%
W LA Ry 5X10° A BB ENRIINT 500ul & 10%6 4 3% 1)
DMEM/F12 3535510 24 FLAR T 37 5 .5% CO, BN 15 7 #8 Hh 4k 815 5% .

(4) HFE5EH 5 B 20 BN FFAAHLIE 1X10° 19 MOI fH 4 13 b0
AAVY, FTHFETE 20 4By nse .

(5) HFE5E 24 /DI JE A RS R R, By DMEM/F12 5848555
5.

6+ LR TT B 4T IR A 15 77

(1) HEE5E 2R 48 /NN PBS ¥ — IRIG SR ARG AL 2 56478
FLE. 37°CHEHE 3-5 S8R wih, MEREEE. B Z00m 5 &1
DMEM/F12 58485555, A ImL AR TEWCHT 8555 MU0, A5 0L Ik B 64 T
MMEEIE Wi vK , B2 R GBI R S, CRAIEZ0 I R) 35 ARG, il BT A B
A5 P I R RO R 40 M 5 FE AT T 4. #%A> 10em F5FR 10 15000 />4 )
LU AT B Pl AE 2] & DMEM/F12 5843552 5% 10ecm CORNING #;FF 1L T
37 FE. 5% CO, RIAH MRS 240 T 4k S35 5%

(2) 7 24 /NRHATIZR IR BR IR MR8, SBHOAHT1 DMEM/F12
eathgRit. 72 /NN E AT DLESE N B T BERTE B .

(3) ¥ )E 12 2] 14 RAEHREHPE T T UG 5 R r R/ B8 4
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T AT ARk TeRER ST KB . £ 96 LR ERIEANFLTIA
120pL DMEM/F12 58 435 7255, bRidtR O £ & sl B ik AT Mg,
R P200 B2 a5 R 1T 3 45uL A AT A B A ST B e B, PR WL i SR 4
H R 2] 96 FLAR A /ML .

(4) TUREHRIM G 24 D EHINMEFER R, B Hm
DMEM/F12 Fe4iioedt, PRJGAMIC S ZRIEE] 80%.

(5) 7EWH 96 fLAR LAy RAFLP A 133ul & 10% M6 4 M5 1
DMEM/F12 84855555, 23 Albnic AR AL R B. $iR O BIRFSLAEA 150pL
1) PBS ¥5%% . &L A 35ul BIFRER, E 4L 5 2 10 28 5 AL an 165l
H) DMEM/F12 584iidedt. AL a8 8 66l AIANMLERIFE R 2R A
FIAR B FIRERNFLAT . B A AT RINASRE, R B & H. 728 O KL
RN 165uL A4 IR A0S 2 T IRARIR UK AR A7 4

7. APOC3 F PCSK9 J IR Bl 441 45 7 R Ao i

(1) JERHL 96 /T B DL K AR Y 8 N JB% 17 1) 78 o2 T4 e 4 R AR A it R
¥ A REL B AR 96 FLAR A TLRE TS BRI ZH A SEQ ID NO.4-7 Frik i
55190347 PCR 744

(2)% PCR W4T BLUK I 7 237 o M 45 3R i os APOC3 A PCSK9
FE A [ A & A R T 588 HL AN SR AR AL A 402 O 52 B N I TR AT T U [
Bk Shv i 1) T B

XT EEA 1

H RS 1 IOTVEET, ARIAZ pAAV-Cassette %4 Cassette
AMEFEAIR U6 f37h+T-APOC3 sgRNA-gRNA Scaffold A B, B R i bx
PCSK9 21K, Al APOC3 HE[A

X7 EL A 2
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FERESER] 1 A7 10T, AR 2 pAAV-Cassette # 4K Cassette
ANEFENIE U6 B35 T-PCSK9 sgRNA-gRNA Scaffold ) H Ex, B Rk
APOC3 RN, AN PCSK9 FEIA .

IS 1

MRS A 1 A EAG] 1A 2 45 3 4 B 7 A 78 0T T4 it Xof P AU /) B
L35 L 27K SR vk = ) 7K B2 I CRELR T SR AT il ok P4 2 1) 7
JT- 40 e

AEE o P P A A R A AR/ B, IR P S 1 AR e B 1T 2 15 2R
5% T 18] 78 J07 40 B AT R 1R AT v o 4] B 2 T 7 Jo 200 5o O N D40 /) BR
BT R EHOES GESFEA 1x10%ell/0.1mL), 27 X ML H 4 E [ B2
IR =FRK TR, S50 1 iR, LAk 0 St 5145 30 5 B )
780 400 WA X 3 AR AT R B 1 B T D SR 5 T 4 B A () I . 2 PRI
NIEA /S B 1 S BRI KT CR [ T 43.5%) A1 H il = Te7K (R RE T
37.3%), Ifi LA Bk APOC3 FEIR B PCSK9 ik PR $ AN i 2 3] 7] I R AIR AR R4CR

*1:

" ARFEESE | HM=ERSE
(mg/dL) (mg/dL)
Ll 1 95 101
SFELB 1 CREERR PCSK9 2K, ARk APOC3
) 91 156
LB 2 (R APOC3 IR, ARibk PCSK9
) 162 97
ENG i b Wit a0} 168 161
ERERPREE] 172 167
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CAEFEAE T AR IR E T3, (B, AR IFAR T ik
JE T R EARAT, EARTFRIEARMETER N, T A R RIEARTS
RIAT LRI AR, IX SR AR R & AT ARV

Ty A B U R, AR IR BAR ST 2 P A R A BAR BRI,
AT EREOL Y, AT AR A& 07 AT A A, 8 TR A D ZE
R, RIS SA Al e R H S T7 A ST

BEAk, AR RIS AA R ST 2 At AT DT R R A S, R
ANETARITHVLA, LFFEN BINA AT AR A
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BHFERF

1. P B [ I BRI H ve = G R A B4 F A T A i A ol 2% 7 v, 3
RHEE T, Z7 s NP

S1. ¥R R EAE T AAV RE T, TR AAV SR8 R0hL; Tk
R R ER R B P A1 a0 SEQ ID NO. 3 fiRs

S2. M TP A B TR R IE YL 1) AAV 3 BERURL Y B LAEAT 4-30
NI R G A5 B YL S RS SR

S3. 4P IR A YL 5 B 1S SR MR SR A R S AT S T R AL R, R PCR
SR g H PR 7 PCSK9 R APOC3 H [R5 50 B AT B Pk

2. MRAEBCRIER 1 frid a0k, FHd, B8 S2 i, K TAIAE
W TR R B Y ) AAV I 52 B0 A& AEAT 8-24 /NI RUFE Gy, 19 B
JR RIS

3. ARIERCRIE KR 1 802 ATkl a4 07k, Hv, DR S4 h, FrEden]
AAV TR BN P B R INN A AR R IR AAV JREEIRLA MOI i 4
10*-10°,

4 MRIEBPESR 1 Pkl 759k, Fob, FidT-40 iy H 78 i T-40
MBS 3 2 RET- 20 .

5. MIEBCRESR 4 Pkl ok, b, ik ze o T 40 oy & 8
[AIFE )58 T-40M . RS W IR) 78 o8 T- 40 M s s 1A) e o T2 . 5 IO IR 78 o T- 20

L PR FE T AN

6 MIEBOFIER 1 80 5 Frik gl 7735, Hr, Frid AAV &R LH
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Tk AAV-8 5. AAV-6 JiEE. AAV-1 i 8 AAVY & .

T AT, AR T, ZTAMRONBORESK 1-6 PR T
i A A 5 7 v ) e A5 B A T4

8. —Fh T4, HAHEAT, ZTHRPHE PCSK9 FHFF APOC3 3
DRI 452 2 1) il o

O — AT % R O M E BRI i, HRREAE
T, BTk TA M ABORIEER 7 B 8 AR T4 A

10 ARIEBUNESR 9 Frik iy 3, by, pinid O ML 8950 6 475 e IR LA
TR IR P T AN T RTINS s I <% L i ke el R



INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2018/119844

A. CLASSIFICATION OF SUBJECT MATTER
C12N 15/864(2006.01)i; C12N 5/10(2006.01)i; A61P 9/00(2006.01)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)

CI12N; A61P

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)

VEN, CNABS, google, PubMed, ISI Web of Knowledge, CNKI, GenBank, HEANZIA A, Hil=EE, stem cell, T4HAE,
tracrRNA, HE B, crispr, APOC3, PCSKO9, cas9, genome edit???, %A %, SEQ ID NO:3

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™® Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y DING, Q. et al. "Permanent Alteration of PCSK9 With In Vivo CRISPR-Cas9 Genome 1-10
Editing."
Circulation Research, Vol. 115, No. 5, 15 August 2014 (2014-08-15),
pp- 488-492
Y TH# % (DING, Qiurong et al.). "IN BREEFE VAT . (Gene Therapy for 1-10

Cardiovascular Disease)"
_EHEAFEZIR (Journal of Shanghai Ocean University),
Vol. 22, No. 3, 30 June 2016 (2016-06-30),

pp- 270-279

Y CHADWICK, A. C. et al. "In Vivo Base Editing of PCSK9 as a Therapeutic Alternative to 1-10

Genome Editing."

Arterioscler Thromb Vasc Biol., Vol. 37, No. 9, 30 September 2017 (2017-09-30),
pp. 1741-1747

Y WO 2014204726 Al (THE BROAD INSTITUTE INC. ET AL.) 24 December 2014 1-10
(2014-12-24)
entire document

A CN 108342387 A (TAN, XU) 31 July 2018 (2018-07-31) 1-10
entire document

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
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

«3» document of particular relevance; the claimed invention cannot be

considered novel or cannot be considered to involve an inventive step
when the document is taken alone

«A” document defining the general state of the art which is not considered
to be of particular relevance
“g” earlier application or patent but published on or after the international
filing date
“1” document which may throw doubts on priority claim(s) or which is  wy»
cited to establish the publication date of another citation or other Y ; ; ; ; ;
’ > P considered to involve an inventive step when the document is

special reason (as specified) combined with one or more other such documents, such combination
“0” document referring to an oral disclosure, use, exhibition or other being obvious to a person skilled in the art

means * document member of the same patent family

document of particular relevance; the claimed invention cannot be

«<p” document published prior to the international filing date but later than
the priority date claimed

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

06 May 2019 20 May 2019

Name and mailing address of the ISA/CN Authorized officer

National Intellectual Property Administration, PRC (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/CN2018/119844
C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A CN 105886498 A (SHEN, ZHIRONG) 24 August 2016 (2016-08-24) 1-10
entire document

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




INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2018/119844

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 13ter.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:

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



INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2018/119844

Patent document

Publication date

Patent family member(s)

Publication date

cited in search report (day/month/year) (day/month/year)

WO 2014204726 Al 24 December 2014 MX 2015017312 A 10 April 2017
SG  10201710486X A 30 January 2018
CA 2915842 Al 24 December 2014
JP 2016524472 A 18 August 2016
WO 2014204726 A9 06 October 2016
CN 107995927 A 04 May 2018
KR 20160030187 A 16 March 2016
AU 2014281028 Al 28 January 2016
IL 243196 DO 31 March 2016
us 2016153005 Al 02 June 2016
EP 3011031 Al 27 April 2016
SG  11201510284X A 28 January 2016

CN 108342387 A 31 July 2018 None

CN 105886498 A 24 August 2016 None

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




E R ERS [ i
PCT/CN2018/119844

A ESIRbaES
CI2N 15/864(2006.01)i; C19N 5/10(2006.01)1; A61P 9/00(2006. 01)i

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

B.  tEW
T2 A AR PR BE SRR (PR » R ARG M) 2K5)
C12N; A61P

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 )

VEN, CNABS, google, PubMed, ISI Web of Knowledge, CNKI, GenBank, HiEA/&BIA, HI=EY, stem cell, F
M, tracrRNA, JHEEE, crispr, APOC3, PCSK9, cas9, genome edit???, F:[E 4%, SEQ ID NO:3

C. AR

B SIRSCE, mEEnt, JREIAEOCB T GEENIE TSN

Y DING, Q.%. “Permanent Alteration of PCSK9 With In Vivo CRISPR-Cas9 Genome 1-10

Editing. ”

Circulation Research, $£115%, 555#§, 20144 8H 15H (2014 - 08 - 15),
$5488-492711

Y TRE . OB R R EGST. 1-10
PR, F22d, W, 20164 65 30H (2016 - 06 - 30),
FH270-279 7

Y CHADWICK, A.C.%:. ”In Vivo Base Editing of PCSK9 as a Therapeutic Alterna— 1-10
tive to Genome Editing.”
Arterioscler Thromb Vasc Biol., #37%, 3987, 20174 9H
30H (2017 -09-30),

H1741-17477

Y WO 2014204726 Al (THE BROAD INST. INC. %) 20144 128 24H (2014 - 12 - 24) 1-10
43
A CN 108342387 A (iEjH) 20184 7H 31H (2018 - 07 - 31) 1-10
43
TS S e TGN TR R
x| SOPE ) B AT, “rr ERE OB D 25 A, 5 AL, (5 T AR
o e e B2 e a R B O TE e S
CA7 KRB OFR T I A — BIRA KOS . .
“y» 5 R E £1Z S 3 HH A B
g7 7E BRI B SRR 5 A A E 5 i B A : %5ﬁ§%ﬁgwiﬁ%ﬁlz# IWERRRHRAT R
L7 ATHERHE SKHIRCIRBE IS0, SOk e 5 —F ; Cyr BRSSO, S S — R 2 B S 3t
B A T LU S DA R
“07 WROKAT. HAE. RREEA TR RSO “o” FBEAECT
“pr [N AR ST R R FEGR T BTSSR (it S A B ST
[ Frofer 22 SE R 52 i 5 28 Frdsr = AR 5 2 5 2
20194 5H 6H 20194 55 20H
TSA/CNI 4 F% R 27 o bk ZRE R
e [ [ 5 A1) (TSA/CN) i
o [ b BT e X B IR i 65 100088 G
£E5S (86-10)62019451 it 515 86-(10)-53962068

R PCT/ISA/210 (582W) (201551 H)




EFRERIRE [ P F I 5

PCT/CN2018/119844
C.  HERXH
% A SURASCH, R, IRUIAEKBIE it SIS
A CN i§5§86498 A (PLEH) 20164 8/ 24H (2016 - 08 - 24) 1-10
X

R PCT/ISA/210 (582W) (201551 H)



EFrRRRE Il P iR 5
PCT/CN2018/119844

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
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PR AT A Dy BRI — AR 2 (0 PP 2R (5 SR R SRR Y A I B AT 1) A A (5 BV & RD i A A .
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