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RFRATT, XABICRISPR sgRNAN SHERFBRBERTE, SHE, DEARBFHITHTEBINELN
« FRMQCLIUERRMEMAKRMITION TIEWEAREME, BELC-MSHITEIZEREIE S HINFREE AT
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FRFERNAREL, AEEEREGEIE(LC)EERME (HFEAKER) BIEFESE, BRASMNEEFRERE, £
EBEHHITHRIL(MS)NL, €51k, RNase TIRLC-MSERHREK SHHRE AN, XMETESERE(
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AT RRRXEERE], KFFEEIRNABSRRF & H— AN EAZERAIE, XLEERME S5RNase TIEHHEI]
53, EHRapiZyme MC1HIRapiZyme CusativinfEIRBIFEI Y i HER I R A EmRINHIBEEN, WE 1L
w2, Lboh, FFRapiZymetziEZEAEE A Mo BMHNINE, MM EIRBNEESY), &M TLC-MSHHH
FNE. ANALERT T EARapiZyme MC1F1RapiZyme Cusativini@id B 8 a—5R5%5 5 =X CRISPRE G
S(sg)RNASLIL 7T a] EMESAR, FXLEFESlonHance™ HFIP (N&FAEE) XA T mRNA Cleaver. MAP
Sequence. Coverage ViewerfIUNIFI%IE TERIZSEMicroAppIRNASIE DI TIERIZESER, BT mR
RNABITAMIMILC-MSKRIER 23, EEEENMS SN, XETABATANLREMQCRLNE, AL
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El1. B/RTA) RapiZyme Cusativin (Cp[A/U/G])¥1B) RapiZyme MC1 ([A/U/C]pU) EE5]
PUENTRAIE, “REBUMGR" FIRIESHE “GR51TL” T “RapiZymetziEiz
RESHVIS R 85

MBS IZIELERESRIIFR . FHIARNADHTIRIEZ BT, EAT0%RRE(IPABEELIFX, HEFSSELERE.
FERANMBIRTI T SRR (ZINE) , HETSZERERERIKES,

EgI%: BY1ME (10,000%11) RapiZyme MC1, AT 200 pL 200 mMZESSE4E #& = (pH 8), BosIAL50 U/uL
BIAENZEREE A&, BX1H#E (10,00084I) RapiZyme Cusativin, Af2F200 uL 200 mMZER$8 48 &+ (pH
9), EEHIRL50 U/uLBIIZNEIZERBE % &Ko

fERapiZyme MC1ESf#sgRNA

#5100 pmol (3.2 pg) Hs.Cas9.HPRT1.2.AA sgRNA (IDT Technologies) 200 mMZ &% (pH 8)#RBRZE10 uL, £
90 °CTZM2 min, ARFRFISLEZES °Co F18.2 MQKEL UL RapiZymetziEiZERES B &K (H508101) HRE
10 L, AEMAZRERY, BERRABOUBRES. BBEESYWETFI0CTEBLh, E70°CTEFLS
minXYE§HIT R E,

{EFRapiZyme CusativinEsfi#sgRNA
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#5100 pmol (3.2 pg) Hs.Cas9.HPRT1.2.AA sgRNA (IDT Technologies) 200 mMZ &% (pH 9)FERBE10 uL, £
90 °CTFZM2 min, SAEAEZE4S °Co F18.2 MQ/KIF] uL RapiZyme Cusativinfi#&i&k (H508(1) HBEZE10u
L, ZEMAEEGRP, BERRHABOUBRES. BBAESYWETFI0°CTEBLh, E75°CFEF1L5 min
X EEHIT IR E,

{FFRNase T1E§fZsgRNA

$100 pmol (3.2 pug) Hs.Cas9.HPRT1.2.AA sgRNA (IDT Technologies) 200 mMZ B& ¥ (pH 7)BEE10 uL, 7
90 °CFZEM2 min, AEARENE4S°Co MAML0 L 18.2 MQKHERERI2504 iIRNase T1 (Worthington
Biochemical Corporation), BREREHELURFRES. BBEESYWETIT°CFEEL1h, E80°CTET1S
mMinXYE§H TR E,

fEFARNase 4E5fi#sgRNA

$%6.25 pL 10 ug Hs.Cas9.HPRT1.2.AA sgRNA (IDT Technologies)53.75 uL 8 MIRERE S, BEIREZREN3IM
REMNAER (NEBHEERKRE) o 7290 °CTERNAZMS min, RELEIZE25 °Co RBNEBRIEIY, A20puL 1.5
X NEBuffer™ rl. IE LT HHRNAEEYHEBRERLATIZ0 ub, FHOAN1 uL RNase 4 (NEB #M1284)fi&#&# (50 U/u
Lo RREMETIT CTRBE LN, ML pL NEBIZAEZERESHNHIFI(NEB #M0314) & IL R, ABEZER TR

10 min.

MEEE R EREAYEBEMRES M QuanRecovery™#F @i (P/N: 186009186 <
https://www.waters.com/nextgen/global/shop/vials-containers--collection-plates/186009186-
quanrecovery-with-maxpeak-hps-12-x-32-mm-screw-neck-vial-300--I-.html>) &, XZFEEHHEESMN
RNAESfEY) (50 pmol3k1l.6 pgH=E) #HITLC-MST#.

RIBEIEEHF

Bt ACQUITY™ Premier BEH™ C1g B ZEER D #fr
LA, 3004, 1.7 um, 2.1 x 50
mm (P/N: 186010539)

RThAEA: 0.1% N,N-—EREZFE(DIPEA)F11% (v/v)
lonHance HFIP (P/N: 186010781) , &
F18.2 MQIK
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https://www.waters.com/nextgen/global/shop/vials-containers--collection-plates/186009186-quanrecovery-with-maxpeak-hps-12-x-32-mm-screw-neck-vial-300--l-.html
https://www.waters.com/nextgen/global/shop/vials-containers--collection-plates/186009186-quanrecovery-with-maxpeak-hps-12-x-32-mm-screw-neck-vial-300--l-.html
https://www.waters.com/nextgen/global/shop/vials-containers--collection-plates/186009186-quanrecovery-with-maxpeak-hps-12-x-32-mm-screw-neck-vial-300--l-.html
https://www.waters.com/nextgen/global/shop/vials-containers--collection-plates/186009186-quanrecovery-with-maxpeak-hps-12-x-32-mm-screw-neck-vial-300--l-.html
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53.0 99.0 1.0 n

FRig s

0.0375% DIPEA#10.075% (v/v) lonHance
HFIP (P/N: 186010781) , &F
55:10:35Zf5: FAEZ:18.2 MQ 7K

ACQUITY Premier BSMA&A%:

Xevo G3 QTof

254 nm

0.4 mL/min

10 pL

70°C

4°C
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550°C
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550~2000
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2.0~40.0 min
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AR BRI ERapiZymetZ B ERES FERNABS AR VLR B 168, REEBT ERNASZERENE D8
KA. EARMARH, HMNERTHATERAHPRT (RERK SIZRHERZIEREE) 2EHE(
Hs.Cas9.HPRT1.2.AA)BICRISPR sgRNABI 73 & R

RapiZymeiz#EzEREs RS = 1%

RapiZyme MC1#CusativinTE4FE M X EF BRI A R E X RV ZMN BRI, WNKIFR. RapiZyme
MC1XIRNABYBIEIM R AR E S -IREYApU. CpURIUpULL, EIBIXICpARICpGZiZEFAAE &M RIFIEES(R. LEoh
, MCIABEJGpUs#, RapiZyme Cusativin RIIHHEMERRFZME, SIRNAWSIYIGI S AME 3 -IHAICpA.
CpG. CpU&t, EBIXFApU. GpU. UpUFIUpAREIRIFIHERE. Lk, Cusativin/lFEFHTE RSB TICpCH,
REXLEHINTFMHEE, BB EMMIINE IR, HFEFFTEERFRIPERUEZERMESIMXEFEDN
HR, X—RNEEHBERREREBESHIENERES~Y, NMEEFIBEZXMNRHTENIIERNT. BIR
ISR BB BE R E RapiZyme MC1fCusativinB45EThae, EULEEBF=EELFMEERAS, MMAHRRNAD
MM FETIEDMEMATRBEESN S, XLERKNBRS-YERNREHERETCEHBWENIE, Fit
THEEEE™IRHIMS/MSH A FETIART

BFHIEEFNE B2 Waters MicroApp mRNA Cleavera] {RIEE ES (B¥ERapiZymelz¥Eizfifs) AIES
PSR ETUNE AR R = MR IR E HE, X4 B FEidwaters_connectiZ FAFEFBIMAP SequenceR
LEMEFELC-MSHOTAMBRENNEEMR~Y, FRAXLERITERFIIBEZR, HEMCoverage ViewerGHE—HIE
W —ESRR YN I BE R A b, XLETHAETE YFIEAHPRT sgRNAEARYIBIRNAD TR R #IT T N 4B,
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NEIFAE

RARILELRS RapiZyme MC1 RapiZyme Cusitivin
BEBRIS A G A G € u
A
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C

#1.RapiZyme MC1#RapiZyme Cusativin3t E&fh _iZHRAES
BIAERY BY ) = MR ZE TN E

RapiZymetzEizER Eg R AL /R IB] E I 1%

EEZEREE DT REILIESR, RNARYNAIENBEREXEE., BITESMMRPFERHPRT sgRNASY

RapiZyme MC1#RapiZyme CusativintY el EIMEERIT HHIT T ZEW(E. BE2RT T BMBYWRILC-UV-MSH T4
Ro MMEHUVIEEHRMHAENENY, EEERR/)\, BRapiZyme MCIMERFY FEETFEHEFE
MHESR (B2AF2B) o I+, AHAFREAMAP SequenceMAEFF(H TMSIES, LUIRIEMRNA Cleaverfyii
NEETERBRYRERENE, EAMRNA Cleaverf &4 MR R EIATUNES R, 7 OIZRESHR
I FIMAP Sequence N AAIER, IRIBELC-MSEIRE TR, XIMAP Sequencelth FAYFRE &% AL

BHITFEIIES, HIZUNIFI Excell@iRXX M, FEABKEREMH™Y. tRARMERENE, ABRTHIMLE
I, BATRZXXHIERIEEASES Awaters_connectBET B, LUMENFIEHEERUNIFIZIE TGRS %
o RIBMSOHNGER, EEERATAFRNEFABEESINE, RapiZyme CusativinflRapiZyme MC1#y

= NE S 51N E2CHI 2D,
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Item name: HPRT-sgRNA3 2ug_Cus_LotT-24CUS000G6 vi-3
Channel name: TUV 254

i sgRNARJRapiZyme CusativinB§fz#)

Item name: HPRT-sgRNA3ug_ MC1_LotT-24MC1000GS vi-3

Channel name: TUV 254
sgRNAAIRapiZyme MC1EEfEH

2. FAEHRapiZyme CusativinFIMCIESfRHPRT sgRNABITHILC-UV-MS Hfro R =N #t R EY
E4Hf8RapiZyme Cusativin (A)MRapiZyme MC1 (B)ESfRHPRT sgRNA, ¥ =skUVEIEE (B&. &
BNOET%) HESM, UBR=MEFINIENERITN. (C)RapiZyme CusativinBsfRr=Y)%
ENEMENBFREIEE, EAKRMETUVEEFRERTFEE, (D) RapiZyme MCIESEF=EEN S
MENEFREER, EARMTUVBEEZPETT FE, BERR T RapiZyme MCIESfEF=Y)AVKE
BRI E.

A7 tb3RapiZyme CusativinfIMC15RNase T1#IRNase 4MESARF= YL E, KRB EBOFIRMNAE, AXMO
FIZIEIZERESEE AR SgRNA. OMIZIBEZERESM R B F R EIEE(TIC)WE3F R, SRNase T1#1RNase 448Lt, 7E

RapiZyme MC1#CusativinbyES @Rl UBEMM B IMEEE . MSESFEMNESH~Y. Lk, BIELUE

MEEFE (50 pmol HEFEMEY)) HEEDH, RNase 4NEEMEMIESBEMIKRS.

RNase T1#IRNase 4ESfEYIRILC-MSEIR DT KRR, EE—HZHESMEFY), BIfEMRNA Cleaver MicroapptE
XLEFSHESME = MTUNRE R T R, XEFYHEEESNT. BESHEPMRIINER=YH 5SS M
HPRT sgRNAR%| L (WE4FFTR) #H1THIR,

fEARapiZyme™Z EIZEREE 1T R A TIBURNAES AR, LIFBIARFFIH LGS IREE



A B

Item name: HPRT-5gRNA3 2ug_Cus LotT-24CUS000G2. -3 Item name: HPRT-sgRNA3ug_MC1_LotT-24MC1000G1_vi-1
‘Channel name: 2 TOF MSe (550-2000) 6V ESi- (TKO) Channel name: 2: TOF MSe (550-2000) 6V ESI- (TIC)

RapiZyme Cusativin 82 RapiZyme MC1

25 5 75 0 s 15 WS 2 25 25 25 B RS s 10 15 20 25 30
Retenton time (min] Retention time [min)

Crannei n’?v‘;“»is‘mmmmwm
o RNase T1

TC [Counts]

25 5 75 0 125 15 s 2 25 25 25 0 25
Retention tive [min]

& 3.RapiZyme Cusativin (A). RapiZyme MC1 (B). RNase T1 (C)#1RNase 4 (D)#Y
HPRT1 sgRNABEFEYILC-MSH I 4E R

RapiZyme MC1#1CusativinB§f@# =¥ MEE, RMUTIFIINFIIUENER, MRS T EIERITNEEE
o XUEFEHIEBATAER M TRapiZyme MC1H CusativinBEIB I RNASS I AT S MRS B AR, Lboh, H1E
RapiZyme MC1#1Cusativin/ASI R F KBS R =R ST EIsgRNAREFIBY, SEILT £(100%)F5IE S, b2 T,
RNase TIRBELIE D FHIEE (N78%) , FHBZXEENAHEMY, FIRERE T/ =Y E =R
MEIIXE. RERNase 4E§@EYSEM T 2F5EBE, BHEEFMRASEH, REFIEE,

*TESREFY) EMRIGEEERES 2R, RapiZyme MC1f1CusativinBSfEY T ENIFIREEELES, MRNase 4NEEMW
IR M BBREE, X BB THEBERNase 48RP MBRIINRESRE. MEMBEREEERNase T1EHE~=YH
FEER (R2) . BEFYNKELZTER, SHMESHEL, RapiZyme MCIIVESR=M&EK(27 nt)o
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RNase T1

5/ mG*mA*mU* (‘AUCUCUL'AACUUUAAC(’UUUU}\GAGCUAG/\AAU/\FC}\A(‘UUAAAAUAAFFCUI\FUCCGUUAUCAACUUGAAAAAGUGGCACCGAGUCGGUGC"IU”mU"mU‘U3’

G mA MU UUUUAGp AARUAGp  UUARAAUAAGD . UCCGP ARRAAGD CmU*mU*mU*Up
AU(‘U(’U(‘AA(‘[IUUAA(‘( Gp CUAGp CAAGp CUAGp UAUCAACUUGP CACCGp
RNase 4
57 mG*mA*mU*GAUCUCUCAACUUUAACG UUUUAFArrr}g{‘AAAgAr(AArUUAAAAUAArrrUAFUFP( SUUAUCAACUUGAAAAAGUGGCACCGAGUCGGUGCMU*mU*mU*U3”
G*mA *mU* GAUCUCUCAACUUU GAAR AARAU GAAAAAGU C
" " BACGUUUUD AGAAAUD ARRAUD A‘é‘dgggggp GARRRAGE, GCmU*mU*mU*U
AACGUUUD, . - ha CAAGUUp AAGGCU AUCAACUU GGCACCGAGUCGGUp
AGAGCUp AAGGCUp
'.‘:’?f_".
“RA PI ZYME®
57 mG A mA MU GAU CY U A U A Uy AGAGCUAGAA AT AGCAAGUY AR AAUAAGG CYAGHC COUUAUCAACUY G ARAAAGUGECACCEAGUCEEUGCU nU* nU U3 7
DCUCARG UURACGY 00 UAGeARGY P yAnGGCUAGUCCCU UUGAAAAAGD CaCACCAAGUCCRUGE
UCUCUCAAC
mGH*mA*mU*GAUC  UGAAC UAACGUU UAGAAA  AAGU UAAGGC UAUC ACCGAGUCGGUGE
UAEASE UAAAAUAAGGC, UAUCAAC
DRy UUUAGAGE UAGUCCGUUA, GGUGC
et UAUCAACU MU*mU*mU*U
2AACU
UUUAACGU
UUUAACGUU
R N UUAACGUUU

o .
. RAPI ZYME CUSATIVIN
5/ mG*mA*mU* CAUCUCUCAACUUUAACCUUUUAGAGCUALAAAUACCAAGUUAAAAgAACCCUACUCCCUUAUCMCUUGAAAAACUGGCACCgﬁsSg((UCCmU my*my* UJ"

UUUAGAGC

mGImAmU*GALC GUUAUCRAC mU*mU*mU*
MG*mA*mU*GA ~ UCUCAAC AGAGE Gucc
veane UAGAGC | UARAA. UAUCAAC, uegcACCaaGuC
UAGAGC AAGUUAAA AACYYGARRRAGUGCC
UUAGAGCUAGAAAUAGCAAGU Unge:  (OTSARAN
Coanc
UAGAGC
AGAGCY
UAGAAA
UAGAAAU

El4.RNase T1. RNase 4. RapiZyme MC1#1RapiZyme CusativinBIHPRT sgRNAESfi# =
MEETTEE, HARERTEESHRESYPENZZENEYIXE. UpZEENFT
(BISIAACGUUUUP) TR RS FERL M REREE =Y.

KRRREILT —MIEN DI ITIERIE, BIEFERIP-RP-LC-MSHR & BRNARST Z54RYHF fmai IR EIR 5 4
T

» fEARapiZyme MC1fRapiZyme CusativinXd & sgRNASSIN T Al EIMMESHE, @A IES R IEFERN
RNAX100 pmolg%3.2 ug, HEDHBEFX#FE50 pmol (1.6 ug) RNAESREY)

» fEFHACQUITY Premier—c&%:. ACQUITY Premier BEH C18E%EE S E At MlonHance HFIPGH4HE
HAHITEFREGES, BEMKEERECYIIRES T RaNEIEDEEURMENUVAIMSES

» KIRREFERHREHNCE S ERNAIBRY R EHLHIELE, FHAMRNA Cleaver. MAP Sequencefl
Coverage ViewerBy it BHRIRNABS R IT B &I 7B

= WMRapiZymeZEZERBIIRT T eBE (FEFIIES) , MMRHE T IERNEIERFNE L

MRNA%E. CRISPR sgRNALIKR EMBZEREFCM. BAHNRNASTAYELTFRELRMER. MERER

fEARapiZyme™Z EIZEREE 1T R A TIBURNAES AR, LIFBIARFFIH LGS IREE
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EEXMERAE, FEEAMNERIILE. BEIBURBEBLNNBIBRAEEZBRRAR, ANALE
LR A EIERR, A RapiZyme MC1#1RapiZyme Cusativin, @id 4 R4S AVES A=Y FILC-MS D47, BEHS
P EMHMRIEMEMRNAETEY) (FIMIsgRNA) , MMKIMATR. RLMFEIIBE. ANMARIER, BIRAA
BRESEMRITHY 2% MR ERES AT LU B IE XA M INEY = 51 E (S B

BXATFRNAKIEMIwaters_connect MAP Sequence TERIZERIFMER, B2 (FRAEMINUPLC-MSHIE
EETEREHITRNABRRYEIL 7247) (RNA Digestion Product Mapping Using an Integrated UPLC-MS and
Informatics Workflow), R4 ALE - 720008553,

1. Gau, B.; Dawdy, A.; Wang, H.L. et al. (2023) Oligonucleotide Mapping Via Mass Spectrometry to Enable
Comprehensive Primary Structure Characterization of an mRNA Vaccine Against SARS-Cov-2.Scientific

Reports 13, 9038.

2. Thakur P, Atway J, Limbach PA, Addepalli B. RNA Cleavage Properties of Nucleobase-Specific RNase
MC1 and Cusativin are Determined by the Dinucleotide-Binding Interactions in the Enzyme-Active

Site. Int J Mol Sci. 2022 Jun 24;23(13):7021.

3. Gaye MM, Fox J, Vissers JPC, Reah |, Knowles C, Lauber M (2022) B F3H R BN RIL A5 HITER
MRNAZZEEREIE 2 KIF AL E - 720007669ZH.202256 8.

8 m

ACQUITY Premier&%s <

https://www.waters.com/nextgen/global/products/chromatography/chromatography-systems/acquity-

premier-system.html>

Xevo G3 QTof <https://www.waters.com/nextgen/global/products/mass-spectrometry/mass-

spectrometry-systems/xevo-g3-qtof.html>
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https://www.waters.com/nextgen/cn/zh/library/application-notes/2024/rna-digestion-product-mapping-using-an-integrated-uplc-ms-and-informatics-workflow.html
https://www.waters.com/nextgen/cn/zh/library/application-notes/2022/synthetic-mrna-oligo-mapping-using-ion-pairing-liquid-chromatography-and-mass-spectrometry.html
https://www.waters.com/nextgen/global/products/chromatography/chromatography-systems/acquity-premier-system.html
https://www.waters.com/nextgen/global/products/mass-spectrometry/mass-spectrometry-systems/xevo-g3-qtof.html

RapiZymetziEiZBERES <https://www.waters.com/nextgen/global/products/standards-and-

reagents/rapizyme-rnases.html>

lonHance MSZRENHEARINFIFILE HiR <https://www.waters.com/nextgen/global/products/standards-

and-reagents/ionhance-ms-grade-mobile-phase-additives-and-buffers.html>

waters_connectEB R 75 E <https://www.waters.com/nextgen/global/products/informatics-and-

software/waters_connect.html>
UNIFIRI 25 B &4 <https://www.waters.com/waters/nav.htm?cid=134801359>
720008539ZH, 2024%9H

/N

© 2025 Waters Corporation. All Rights Reserved.

ERFM RIARE Bin B ZRMRAMFR BRAFREFZEVFEIE Cookie Cookie
®KE
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https://www.waters.com/nextgen/global/products/standards-and-reagents/rapizyme-rnases.html
https://www.waters.com/nextgen/global/products/standards-and-reagents/ionhance-ms-grade-mobile-phase-additives-and-buffers.html
https://www.waters.com/nextgen/global/products/informatics-and-software/waters_connect.html
https://www.waters.com/waters/nav.htm?cid=134801359
https://www.waters.com/#
https://www.waters.com/nextgen/cn/zh/about-waters/corporate-governance/legal-and-privacy-notices/terms-of-use.html
https://www.waters.com/nextgen/cn/zh/about-waters/corporate-governance/legal-and-privacy-notices/privacy-policy.html
https://www.waters.com/nextgen/cn/zh/about-waters/corporate-governance/legal-and-privacy-notices/trademarks.html
https://www.waters.com/nextgen/cn/zh/about-waters/careers.html
https://www.waters.com/nextgen/cn/zh/about-waters/corporate-governance/legal-and-privacy-notices.html
https://www.waters.com/webassets/cms/library/docs/hazardous_chemicals_license.pdf
https://www.waters.com/nextgen/cn/zh/about-waters/corporate-governance/legal-and-privacy-notices/cookie-policy.html
https://www.waters.com/#
https://www.waters.com/#
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https://wap.scjgj.sh.gov.cn/businessCheck/verifKey.do?showType=extShow&serial=9031000020200228152634000005597226-SAIC_SHOW_310000-20140123145114966013&signData=MEQCIE8rXJWygB4HVffdbWKhJLsithVUKPaD9kE/PSYC3ojVAiA8l4C7gyUCEjCDDeVBKCLsg27sASmWGvtqG2t/nHKGtQ==
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http://www.beian.gov.cn/portal/registerSystemInfo?recordcode=31011502007476

