O01masi XapakTepUCTHKA BEKTOPOB, MCIOJIb3YeMbIX B

reHeTu4deckux Texnosjgorusax. Kimaccupukanusa. OcCHOBHbIE
CBOMCTBA.
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@& LEJbL JIEKOUN

HBqu/ITB 0COOEHHOCTH U KHaCCI/I(l)I/IKaI_II/IIO BCKTOPOB, UCIIOJb3YEMBIX JIA IICPCHOCA TCHCTUYCCKOTO MaTCpuajia B KIICTKY, a

TaK>XK€ UX OCHOBHBIC CBOMCTBA. HSY‘-II/ITB KOMIIBIOTCPHBIC IPOTPpaMMBI IJIA aHAJIW3a HYKIICOTUAHBIX 1 daMUHOKHUCIIOTHBIX

MOCIIEIOBATEIBLHOCTEN C 1IEJIbIO MOBBIIICHUS 3P(HEKTUBHOCTH MOJIEKYISIPHO-OMOJIOTHYECKUX UCCIIEI0OBAHUM.

52 3agaun

Jlatb onpenenenre u o0IIyI0 XapaKTepUCTUKY BEKTOPOB.

PaccmoTpeTh kiaccuukaiuio BEKTOPOB 10 TUITY U (PYHKITHH.

N3yunTh KiIt04eBbI€ CBOMCTBA, HEOOXOAUMBIE /It 3(PPEKTUBHOTO MEPEHOCA U IKCIIPECCUU TEHOB.
[ToHATh NpUMEHEHNE BEKTOPOB B TECHETUUECKUX TEXHOJIOTHSIX.

N3y4unTh mporpaMmsl 1o padoTe ¢ BEKTOpamu.

ﬁ KiroueBbie TepMUHBI

Bexrop, miasmuaa, 6akreprodar, BUpyCHBIA BEKTOP, UHTETPAITUs, PETUTUKAIINS, CENIEKIIMOHHBIA MapKep, TeH HHTepeca, KIIOHUPOBAHUE,
sKkcripeccus, Tpanchopmarus, Tpancdeknms, nepenoc JJHK, SnapGene, aMiHOKHCIOTHBIE OCIIEIOBATEIbHOCTH, BU3yaTu3aIlus
ocjea0BaTeIbHOCTEN



1) OGwana xapakrepucTuka BeKTopoB

v Bektopbl — 9710 [IHK-MOnekynbl, ucnonb3yemblie ANA NepeHoca U 3IKCNPecCcumn reHeTM4YecKoro marepmana
B KNleTKax-xo3sieBax.

v" OCHOBHOE Ha3HadYeHune: KNMOHUpPOBaHUe, 3KCMPeCcCUusi U aHanus3 reHoB.

2) Knaccudpukaums BeKTopoB

v Mnasmunabl: Hebonblume Konbuesble [JHK, aBTOHOMHO pennuumpyowmeca B 6baktepusx.

v' BupycHble BeKTopbl: 6akTeprnodaru, peTpoBnpyChl, afeHOBMPYChI; MOryT obecneymBaTtb MHTErpaLmo Nnm
BPEMEHHYIO SKCMPecCcuto reHoB.

v Kocmugbl, 6aKkTepuanbHbie U eykapuoTuieckme NCKyccTBeHHble xpomdocombl (BAC, YAC): ons
KITOHMpPOBaHUSA KpynHbix pparmeHToB [OHK.

v’ JyKapnoTuyeckue 3KCNpecCUOHHbIe BEKTOPbI: 06eCcnevmBatoT TPAHCKPUMNLMIO U TPAHCIIALMIO FEHOB B
KIeTKax XXMBOTHbLIX UMW pacTEHUMN.

3) OCHOBHbIE€ CBOMCTBA BEKTOPOB

v' CeNnekKTUBHOCTb U HannMuMe MapkepoB: aHTUOMOTUKOYCTONYNBOCTL, METAabOoNMYECKNE reHbl.

v' Pennukauus B KNeTKe-X03siIMHe: aBTOHOMHas UnNu MHTerpaTuBHas.

v Hannuyue canTtoB pecTPUKUUN ONs1 BHEOAPEHUS FEHOB.

v CTabUNbHOCTbL U COBMECTUMOCTb C XOCT-KJTIeTKOMW.

v' BO3MOXXHOCTb 3KCMPECCUM reHa B HY)XKHOW cucteme: DakTepum, OpOXOKU, PaCTEHUST UM XKUBOTHbIE KINETKMU.



(& OCHOBHBIE BOIIPOCHI

1)
2)
3)
4)
5)
6)
7)
8)

YTO TaKoe BEKTOP U KaKylo POJib OH UTPAET B reHETUYECKMX TEXHONOMMAX?

KaK Knaccndpumumpytotca BEKTOPbI MO TUMY U HA3HAYEHUIO?

KaKkne oCHOBHble CBOUCTBA AeNatoT BEKTOP 3GPEKTUBHBIM AN1A NEepeHOCca U SKCNPECCUn reHOB?
Yem oTAnMYatoTCA NNa3MugHbIe BEKTOPbI OT BUPYCHbIX?

KaKkue BEKTOpPbI UCMONBL3YIOT ANA KNOHMPOBAHUA KPYNHbIX dparmeHToB AHK?

Moyemy BaXKHbl CeIEKLUMOHHbIE MAapPKepPbl U CalTbl PECTPUKLUN?

Kak BbibMpaeTca noaxoasLinin BEKTOP ANA BaKTepuin, APOXKHKEN UAU KNETOK KUBOTHbLIX?

Kak paboTtaTtb B SnapGene U A1 Yero OH Hy»KeH?



BekTtoppl MOTYT OBITH Pa3/CiICHBI

Knaccudukanus BEKTOPOB

HAa Ppas3JIMYHbIC

IpyInbl B

3aBUCUMOCTH OT I€JId TIPollecca W THUIlA YaCTHUIl, HCIOJb3YEMBIX B
nponecce. Hmke mnpuBeneHbl HamOOJEE YacTO H3y4aeMbI€ TI'PYIIIIbI

BEKTOPOB, KOTOPHIE UCIIOIB3YIOTCS IS PA3JIUYHBIX 1IEJICH.
1.

OBk~

Kionupyromumue BEKTOPHI
BekTopsl, BAC, YAC, HAC)

BupyieHTHBIE BEKTOPDI
BexkTop 3kcnpeccun
BexkTop maribl
BekTopsl cexkpenuu

(IIa3MHU b,

KOCMUHI,

OakTepuodar



Restriction Enzyme

0
c%'ﬁ‘:%\o

EcoRlI Site

\

Plasmid

resistance gene

‘ Vector J i
Antibiotics -

Gene of Interest to be Cloned

Restriction enzyme digestion

4

l

Ligation by
DNA ligase

9

\_,

Transformation

[ [mazmu el

Plasmid preparation

T Cell culture

Screening of transformed
cells on agar plate

@

[1na3smuael, ¢akTopbl HACIEACTBEHHOCTH, PACIOJIOKCHHBIE B
kieTkax BHe xpomocoM. K II. oTHOCAT reHeTndeckue (hakTopbl
KJICTOYHBIX OpraHe/ll (MHTOXOHJPHH, IUIACTUA H Jp.) |
T€HETUYECKUE (PAKTOpPBI, HE SABJISIONIMECS O00sS3aTEIbHBIMU
KOMITOHEHTaMM KJIeTOK. M3 mocnegHux Oosiee H3Yy4YE€HBI Tak
Ha3bIBa€MbIW Kamma-(akTop y MapaMmerui, MpoaylupyOInxX
aHTUOMOTHYECKOE BEIIECTBO IapamMeruu, (dakTop
gyBcTBUTeNbHOCTY K CO2 wu arent, o0OyCI0OBIMBAIOIIMI
0eccaMIIOBOCTh Y Ap030(dui, a Takxke psaj 0akrepuaibHbixX I1. YV
Oakrepuii II. MOryT KOHTPOJHUPOBATH YCTOMYUBOCTH K
JIEKapCTBEHHBIM BEILIECTBAM, CUHTE3 OaKTEpUIIMHOB,
SHTEPOTOKCHHA, TE€MOJIM3MHA M HEKOTOPbIX aHTUTeHOB. II.,
Ha3bIBAIOIIHUECS TOJIOBBIMU (DAaKTOpaMH, ONPEICIAIOT MOJIOBYIO
maddepenuumanuo y Oakrepuit. IlokazaHo, yto MHorue II.
COCTOSIT M3 KOJBLEBBIX MoOJeKylnl AByxHuteBor JHK c
Monekyisipaoi Maccoi 10-6—10-8 mansToH.



amp tet
(reH ycToitunsocTHt K (reH ycTonumBocTH K
aMNULUNNKHY) TETPaLUMKANRY)

Pst |
WLEEIVE

pBR 322 Sal |
(4362 H.n.)

ori

(y4acToK Havana penaukauum)

bykBa "p" yka3bpIBaeT Ha TO, YTO 3TO JCUCTBUTEIILHO IJIA3MHUA

byksa "BR" o0o3nauaer naGoparoputo, B KOTOpPOW mMepBOHaYalibHO ObU1 co3aaH BekTop. bykBa "BR"™ o0o3nauaer
bonusapa u Pogpureca, AByx uccienoparenei, pazpadorasmux pPBR322.

"322" omnnyaet 3Ty MmIa3MUIy OT APYTUX, pa3padOTaHHBIX B TOM ke 1abopaTopuu.



(2675) Eco01091

(2621) Aatll
(2619) Zral

AmpR promoter
(2503) Sspl

(zz98) Xmnl

(2179) Scal

(2098) Tsol
AmpR i

(1847) NmeAIII

(1779) BsrFI
(1769) BpmI
(1760) Bsal

(1699) AhdI

Pfol (46)

puUC18
2686 bp

(1222) AIwWNI

Ndel (184)

BstAPI (18s5)

KasI (235)
Narl (236)
Sfol (237)
PluTI (239)

HindIII (399)
BfuAl - BspMI (404)
Sphl (409)
Pstl - SbfI (a415)
Sall (417)
Accl (418)
HincII (419)
Xbal (423)
BamHI (429)
Aval - BsoBI - TspMI - Xmal (434)
BmeT110I (435)
Smal (436)
Acc651 (438)
= KpnI (442)
; Eco53kI (446)
BanlIl - Sacl (448)
Apol - EcoRI (450)

lac operator
lac promoter

BspQI - SapI (6%0)
AfIIII - Pcil (806)

BseYI (1110)
PspFI (1114)



Chromosomal DN/

Chromosomal DNA F Plasmid

Konvrozauyua y 6akmepuu

Pilus

Donor

Relaxasome Transferasome

F Plasmid F Plasmid
Pilus

Old Donor New Donor



Buapel 0akTepHaJIbHBIX IJIa3MM/L

OO0bryHO 31O KOsbLEBas JIHK, B OCHOBHOM He3aBUCHMMasi OT XPOMOCOMBI XO3fHMHA, 4YacTO BCTPEYAIONIIAsACS B
OakTepuaIbHBIX U HEKOTOPBIX APYTUX TUIAX KIETOK. [Ipupomnbie miazMuabl OOBIYHO PEIUIMIUPYIOTCS HE3ABUCHUMO
oT OakTepuaabHOM XpoMocoMbl. Ilmasmuasl cmocoOHBI coaepkarh reH pasmepoMm o0 10 kOaitt. B Oakrepusix
OOHapy>KEHO MHOXKECTBO Pa3JIMYHBIX TUIOB IUIa3Muja. Haubosiee mose3Has kiaccuUukaus NPUPOAHBIX IUIA3MUJ
OCHOBaHA Ha OCHOBHBIX XapAaKTEPUCTUKAX, KOAUPYEMBIX reHamu miasmull. ComiacHo 3ToM KiacCHU(UKALMM, MSATh
OCHOBHBIX TUIIOB IIA3MUJ IIPEACTABICHBI HUXKE:

a. F - Ilna3amuabl GepTUIBHOCTH HECYT TOJIBKO Te€HbI tra m He 00JIaal0T HUKAaKMMU XapaKTePUCTUKaAMU, KpPOMeE
CIIOCOOHOCTH CIIOCOOCTBOBATh KOHBIOTaTUBHOMY IIEPEHOCY ILIa3MHKJI. Hanmpumep, miasmuaa F uz E.coli

b. R-maasmuabl. [lma3smMuabl yCTOWYMBOCTH COJEPKAT TEHBI, MPHUAAIONINE OaKTepUU-XO3SWHY YCTOWYMBOCTH K
OJTHOMY WJIM HECKOJIbKMM aHTHOAKTEepHUaIbHBIM IpernaparaMm, TaKUM Kak XJIopaM()PEeHUKOJ, aMIUIUWUIMH U T.J., DTOT
THII IJIa3MUJT B OCHOBHOM HUCIIOJIb3yETCs B TeXHOJIoruu pekomounantaon JJHK.

c. Col Imazmmapl. DTH MIa3MHUIBI KOJUPYIOT KOJMIMHBI (OCIKH), KOTOpbIe yOHMBAaIOT POCT JIPYruUX OaKTepui,
Hanpumep, ColEL u3 E.coli.

d. maasMuabl, CNOCOOHBIE K PA3JIOKEHHIO. DTH TUTa3MUBI ITO3BOJISIOT 0AKTEPUHU-XO35MHY YCBaWBaTh HEOOBIYHBIC
MOJIEKYJIbI, TAKUE KaK TOJYOJ U CAITMIIAIOBAS KACIOTA.

E. Ilaazmuabl BupyJeHTHOCTH. OHHM TPHIAOT OaKTEpPHUAM-X035€BaM MATOrCHHOCTh, HANpHUMEp, IUIa3MHABI 1
Agrobacterium tumefaciens, xoTopbie BbI3bIBaIOT KOPOHOBAHHYIO KEITYXY Y ABYAOIBHBIX PACTCHUH.



SnapGENE — KnoHnpyu ymHee u bbictpee

- 3TO CaMbl NPOCTOMN cnNocob NJIaHNPOBAHMUS,
BU3Ya/N3MPOBAHUA N JOKYMEHTUPOBAHUA BALLUX
NOBCEAHEBHbIX Npoueayp MOJIEKYAApPHON Buonorun.
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Software for molecular biology
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Buy SnapGene Download Free Trial Get SnapGene Viewer & Manage My Account

ﬂ SnapGene® FEATURES FOR ACADEMICS FOR INDUSTRY Vv RESOURCES Vv SUPPORT v~ CONTACT

Clone Smarter and Faster

SnapGene is the easiest way to plan, visualize, and document your everyday
molecular biology procedures.
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Buy SnapGene Download Free Trial Get SnapGene Viewer
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,b SnapGene®

SnapGene

L

SnapGene offers the fastest and
easiest way to plan, visualize, and
document your molecular biology
procedures.

Priced accessibly so that everyone
in your lab can have a license.

30 Day Free Trial

SnapGene Viewer

Y

SnapGene Viewer is a versatile tool
for creating and sharing richly
annotated sequence files. It opens
many common file formats.

Free! Because there should be no
barriers to seeing your data.

Download SnapGene Viewer
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Buy SnapGene Download Free Trial Get SnapGene Viewer & Manage My Account

m' SnapGene® FEATURES v~ FOR ACADEMICS v~ FOR INDUSTRY ~ RESOURCES v~ SUPPORT v~ CONTACT

Plasmid Files

Tips for Restriction
Cloning

Gateway® Cloning
Gibson Assembly®

In-Fusion® Cloning

Clone Smarter and

SnapGene is the easiest way to plan, visualize, and do
molecular biology procedures.

TA & GC Cloning

TOPO Cloning
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Buy SnapGene Download Free Trial Get SnapGene Viewer & Manage My Account

m SnapGene® FEATURES v FOR ACADEMICS v FOR INDUSTRY v~ RESOURCES ~ SUPPORT ~ CONTACT

Plasmid Files

Home » Resources » Plasmid Files

Your time is valuable! Search

Our software is designed to save you time. As part of that effort, we supply Q
carefully annotated files for common plasmids. Click on the links to view the
plasmid collections.

Your time is valuable!

These combined DNA sequence and map files can be opened with

o SXiEnT
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Buy SnapGene Download Free Trial Get SnapGene Viewer & Manage My Account
h SnapGene® FEATURES ~ FOR ACADEMICS ~ FOR INDUSTRY -~ RESOURCES ~ SUPPORT v CONTACT
Basic Cloning Vectors PET & Duet Vectors (Novagen)
Commonly used cloning vectors and sequence elements Bacterial expression and tagging vectors
CRISPR Plasmids pPGEX Vectors (GE Healthcare)
CRISPR plasmids for genome editing and gene regulation Bacterial expression and GST tagging vectors (GE
from Addgene, transOMIC, and others Healthcare/Amersham/Pharmacia)
Fluorescent Protein Genes & Plasmids Plant Vectors
Commonly used fluorescent protein genes and vectors Commonly used plasmids for plant cell transformation and

gene expression

Gateway® Cloning Vectors

Commonly used Gateway® sequences including Donor Qlagen Vectors

Vectors, Entry Vectors, and Destination Vectors Expression and tagging vectors

|.M.A.G.E. Consortium Plasmids Structural Genomics Vectors

Commonly used plasmids for .M.A.G.E. Consortium cDNA Expression vectors supplied by centers for structural
clones genomics

Insect Cell Vectors TA and GC Cloning Vectors
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Buy SnapGene Download Free Trial Get SnapGene Viewer & Manage My Account
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|~ Basic Cloning Vectors.zip (5 MB)
~»_ 295 Sequences

Individual Sequences & Maps

BlueScribe pEASY-Blunt Simple pICOz PSMART HCAmp
CAG promoter (linearized) plnvRecA PSMART HCAmp
chicken B-actin pPEASY-Blunt Zero pJAZZ-0OC (linearized)
promoter (linearized) pJAZZ-OK PSMART HCKan
CLIP-tag PEASY-T1 (linearized)  pJET1.2 PSMART HCKan
CMV promoter PEASY-T1 Simple pJET1.2/blunt (linearized)
GAL1 promoter (linearized) pJW168 PSMART LCAmp
GST PEASY-T3 (linearized)  pKF 18k-2 PSMART LCAmp
HaloTag PEASY-T5 Zero pPKF 19k-2 (linearized)
HSV TK promoter (linearized) pKOV PSMART LCKan
lacZ PEX-1 PLATE11 (linearized) PSMART LCKan
lac operator PEX-A PLATE31 (linearized) (linearized)
lac promoter pPEX-C-GST PLATES1 (linearized) PSP64 Poly(A)
lac UV5 promoter pEX-C-His PLATES2 (linearized) pSP72
lambda pPEX-K PLEXX-AK pSP73
LITMUS28 PEX-N-GST pLPS-B (linearized) pSpark Done
LITMUS28I pEX-N-His PMAL-c5E (linearized)

LITMUS29 PEX-N-His-GST PMAL-c5G pSpark Il (linearized)



C @& snapgene.com/resources/plasmid-files/?set=basic_cloning_vectors

pEASY-Blunt E2

PGK nromoter

https://www.snapgene.com/resources/plasmid-files/?set=basic_cloning_vectors8plasmid=pUC19 ,

(EcoRlI linearized)
nSMART BAC v2.0

Buy SnapGene Download Free Trial Get SnapGene Viewer & Manage My Account
'& SnapGene® FEATURES ~ FOR ACADEMICS ~ FOR INDUSTRY -~ RESOURCES ~ SUPPORT v CONTACT
PcDNA3.1(-) PFN19A HaloTag T7 pPPCR-Script Cam pPTXB1
pCold | SP6 SK(+) pPTYB21
pCold I pPFN19K HaloTag T7 PPTR | PTZ19R
pCold Il SP6 PPTR Il pTZ19U
pCold IV PFN29A HiseHaloTag  pRACE (linearized) pPTZ57R
pCold TF T7 PRANGER-BTB-1 pUAST
pCR-XL-2-TOPO pFN29K HiséHaloTag =~ pRANGER-BTB-2 puUC18
pCR-XL-2-TOPO T7 PRANGER-BTB-3 puUC19
(linearized) pPGEM-3Z PRANGER-BTB-5 pUCToL
pDD pGEM-3Zf(+) PRHA-67 pUC57
PDNR-Dual pGEM-3Zf(-) PRHA-109 pUC57-Kan
PDNR-LIB pGEM-4Z PRHA-113 pUC57-Simple
pPE-SUMOpro3 Amp pGEM-5Zf(+) PRSET A puUC118
PE-SUMOpro3 Kan pGEM-7Zf(+) PRSET B pUC119
PE-SUMOpro Amp pPGEM-7Zf(-) PRSET C pUCmu
PE-SUMOpro Kan pGEM-9Zf(-) pPSB1C3 PVLT31
pE-SUMOstar Amp pPGEM-11Zf(+) pPSC101 pVLT33
PE-SUMOstar Kan pPGEM-11Zf(-) PSEAP2-Basic pVLT35
PEASY-Blunt3 PGEM-T pSF-Core PYESTL
(linearized) PGEM-T (linearized) PSMART BAC v2.0 PZErO-2
PEASY-Blunt PGEM-T Easy PSMART BACv2.0 SNAP-tag
(linearized) PGEM-T Easy (BamHI SP6 promoter
PEASY-Blunt E1 (linearized) linearized) SV40 promoter
(linearized) pPGGA PSMART BAC v2.0 T3 promoter

T5 promoter
T7 bpromoter
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Home » Resources » Plasmid Files » Basic Cloning Vectors » pUC19

pUC19

Standard E. coli vector with a multiple cloning site (MCS) for DNA cloning. The
MCS is reversed in pUC18.

To see this sequence with restriction sites, features, and translations, please
download ﬁ& SnapGene or the free yb SnapGene Viewer.

ig pUC19.dna
oy
- Map and Sequence File: Download Open
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your time Is valuable!
These combined DNA sequence and map files can be opened with

i} SnapGene or the free % SnapGene Viewer. Plasmid Sets

ety | | §

# i|e

v

h pUC19.dna ~ MNokasartb Bce .

P>  pRS403.dna A

#> pGEX-2T.dna A

#o  pET-19b.dna ~



w X
File Edit View Enzymes Features Primers Actions Window Help
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© 2686 bp
5 a~
X (2675) Eco01091 Pfol (46) A
(2621) Aatll \ ,' NdelI (184)
= (2619) Zral \ ',' BStAPI (185)
- (2503) SspI \ ; ; Ka:lla 5%3(52)36)
I Sfol (237)
=" Bbel (239)
== Apol - EcoRI (396)
g (2298) XmnI Eco53kI (404)
= BanlII - SacI (406)
. Acc65I (408)
Aval - BsoBI - Kpnl - TspMI - Xmal (412)
" BmeT110I (413)
g—Smal (414)
GLRl o == BamHI (417)
: ——_ XbalI (423)
\ Sall (429)
< AccI (430)
(2098) Tsol — I R e
| \ PstI - SbfI (439)
‘ BfuAI - BspMI (442)
| | SphI (445)
| — HindIII (447)
\ BspQI - SapI (690)
/ < AfIIII - PdI (806)
(1847) NmeAIII
(1779) BsrFI_
(1769) BpmI
(1760) Bsal
(1699) AhdI RS \ \
BseYI (1110)
PspFI (1114)
AlwWNI (1222) -

Unique 6+ Cutters (Nonredundant) ‘ 4 I

R Map | Sequence | Enzymes | Features Primers | History [ Description Pa
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Buy SnapGene Download Free Trial Get SnapGene Viewer & Manage My Account
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Basic Cloning Vectors PET & Duet Vectors (Novagen)
Commonly used cloning vectors and sequence elements Bacterial expression and tagging vectors
CRISPR Plasmids pPGEX Vectors (GE Healthcare)
CRISPR plasmids for genome editing and gene regulation Bacterial expression and GST tagging vectors (GE
from Addgene, transOMIC, and others Healthcare/Amersham/Pharmacia)
Fluorescent Protein Genes & Plasmids Plant Vectors
Commonly used fluorescent protein genes and vectors Commonly used plasmids for plant cell transformation and

gene expression

Gateway® Cloning Vectors

Commonly used Gateway® sequences including Donor Qlagen Vectors

Vectors, Entry Vectors, and Destination Vectors Expression and tagging vectors

|.M.A.G.E. Consortium Plasmids Structural Genomics Vectors

Commonly used plasmids for .M.A.G.E. Consortium cDNA Expression vectors supplied by centers for structural
clones genomics

Insect Cell Vectors TA and GC Cloning Vectors




File Edit View Enzymes Features Primers Actions Window Help
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MNew Open Save Print Undo Redo Copy Paste

©® 5717 bp

(5715) EcoRI BspDI - Clal (249) ﬂ
(5644) AatII /HindIII (29)
(5642) Zral \ [ / BIpI (267)
BamHI (319)

&= .
[ ]

(5526) Sspl ~

i
4

3 ~_PaeR7I - PspXI - TIil - Xhol (324)
v (5202) Scal \ Yy ~ "~ Ndel (331)

p (5092) Pvul \ ————Ncol (39)

. ~ = Xbal (437)

. (4967) Pstl __—__BgIII (503)

(4783) Bsal

ARdl -/ “‘“1‘:%:* SgrAl (544)
(4722) —

\M“Q;‘S phI (700)
EcoNI (760)

= Mlul (1225)

T BclI* (1239)

S BStEII (1406)

(4245) AlWNI — R
' PspOMI (1432)

. BssHII (1636)
(3829) Pcil — Hpal (1731)
(3713) BspQI - SapI

(3600) Bst2171/ /
(3599) Accl / |

(3581) BsaAl |

(3574) PfIFI - Tth111l |

PshAI (2070)

\EagI (2293)
Nrul (2328)
BfuAI - BspMI (2408)

BsmlI (2713)
| MscI* (2800)
(2935) BpulOl FspAlI (23810) v
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Basic Cloning Vectors PET & Duet Vectors (Novagen)
Commonly used cloning vectors and sequence elements Bacterial expression and tagging vectors
CRISPR Plasmids pPGEX Vectors (GE Healthcare)
CRISPR plasmids for genome editing and gene regulation Bacterial expression and GST tagging vectors (GE
from Addgene, transOMIC, and others Healthcare/Amersham/Pharmacia)
Fluorescent Protein Genes & Plasmids Plant Vectors
Commonly used fluorescent protein genes and vectors Commonly used plasmids for plant cell transformation and

gene expression

Gateway® Cloning Vectors

Commonly used Gateway® sequences including Donor Qlagen Vectors

Vectors, Entry Vectors, and Destination Vectors Expression and tagging vectors

|.M.A.G.E. Consortium Plasmids Structural Genomics Vectors

Commonly used plasmids for .M.A.G.E. Consortium cDNA Expression vectors supplied by centers for structural
clones genomics

Insect Cell Vectors TA and GC Cloning Vectors
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© 4948 bp
YH (4848) Btgl BfuAI - BspMI (62)
= (4740) Bsu361I EcoNI (268)
| /
= | / MscI (465)
= (4200) Bbel / f BstBI (655)
- (4288) Sfol | / ||' Swal (685)
A * \ ."l
i (51228867)) I?:s?----- \ / pGEX 5' Sequencing Primer (869 .. 891)
BamHI (930)
" ( 405;52 c:;\a{l / Aval - BsoBI - TspMI - Xmal (935)
(4058) BssHII " BmeT110I (936)
\~— Smal (937)
(3858) Apal - BanII \ - EcoRI (%40)
(3854) PSPOMI— | \ Pfol (1015)
(3828) BStEII ' PGEX 3' Sequencing Primer (998 .. 1020)
\ PfIFI - Tth111I (1118)
(3647) Mlul —“‘_ -_\ BsaAlI (1125)
\ Zral (1222)
AatlIl (1224)
(3330) BStAPI |
(3220) PFIMI
/ \ \
!.-“ \ Bsal (2077)
(2622) AIwNI AhdI (2143) .
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Buy SnapGene Download Free Trial Get SnapGene Viewer & Manage My Account
,& SnapGene® FEATURES -~ FOR ACADEMICS v~ FOR INDUSTRY v RESOURCES ~ SUPPORT v CONTACT
Insect Cell Vectors TA and GC Cloning Vectors
Commonly used baculovirus and insect cell plasmids Commonly used TA and GC cloning vectors
Luciferase Vectors TOPO Cloning Vectors
Commonly used luciferase plasmids Commonly used TOPO sequences including blunt,

directional, and TOPO TA cloning vectors

Lucigen Vectors

Cloning, expression, and tagging vectors Viral Expre55|on & PaCkagmg Vectors
Retroviral, lentiviral, and adenoviral vectors from Clontech,
. . Invitrogen, and others

Mammalian Expression Vectors &
Commonly used vectors for gene expression in mammalian

cells

Yeast Plasmids

Cloning and tagging vectors for yeasts and other fungi

If you have suggestions for additional plasmids or plasmid collections, please contact
us.
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© 2456 bp
(4391) Aatll Ptol (46)
(4389) Zral \

6 features are not ( ﬂ
\ | Afel (213)
' /
| |
(4068) XmnI \\ ' / / BseRI (303)

&= .
[ ]

(3949) Scal \ | | /

1 I|| I||
1
-
T

BsaBI* (561)

Ndel (594)
Mscl (711)
_BsmI (716)
~~~ _BbsI (790)

(3617) NmeAIIl .

(3530) Bsal - BsiWI (316)

(3469) AhdI - — ~__-Nhel (1008)

—___-BmtI (1012)
~ ____ —BdIr* (1052)

- BfrBI (1281)
_— —Nsil (1283)

- Psil (1519)

’/”;_, Dralll (1647)
_—_BigZI (1648)

"~ ___NgoMIV (1748)
——Nael (1750)

= ) ~—PspOMI (2082)
(2992) AlwNI = —_——Apal (2086)

— AbsI - PaeR7I - PspXI - TII - XhoI (2091)

(2884) PspFI —8all (2097)

(2880) BseYI ~——HincII (2099)

~~BspDI - ClaI (2107)
/ ’ \ \\\“EcoRV (2120)

/ / ' EcoRI (2124)

/ / \ " TspMI - Xmal (2136)

/ Smal (2138)
/ ., \ BamHI (2142)
/ / Spel (2148)

’ Xbal (2154)

(2460) BspQI - Sapl / \ \\ Eagl . Notl (2161)

(2182) Sacl Bth (2170)
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Tutorial Videos

User Guide

FAQ

Tutorial Videos

Home » Support » Tutorial Videos

Videos
Introduction to SnapGene

Working with Features
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Buy SnapGene Download Free Trial Get SnapGene Viewer & Manage My Account
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Working with Features Working with Translations Primers, PCR, and

Learn how to create and edit DNA Learn how SnapGene or SnapGene Mutagenesis

features with SnapGene or SnapGene Viewer can help you to view and edit | .o how to make primers, and to
Viewer, 'and how Fo customize the translated features, open reading mulate PCR and primer-directed
automatic annotation of common frames (ORFs), and whole-sequence mutagenesis.

features. translations.
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CORONAVIRUS

Structural basis for the recognition of SARS-CoV-2
by full-length human ACE2

Renhong Yan'2, Yuanyuan Zhang!-?*, Yaning Li**, Lu Xia'?, Yingying Guo'Z, Qiang Zhou%}

Angiotensin-converting enzyme 2 (ACE2) is the cellular receptor for severe acute respiratory syndrome-
coronavirus (SARS-CoV) and the new coronavirus (SARS-CoV-2) that is causing the serious coronavirus
disease 2019 (COVID-19) epidemic. Here, we present cryo-electron microscopy structures of full-length
human ACE2 in the presence of the neutral amino acid transporter BPAT1 with or without the receptor
binding domain (RBD) of the surface spike glycoprotein (S protein) of SARS-CoV-2, both at an overall
resolution of 2.9 angstroms, with a local resolution of 3.5 angstroms at the ACE2-RBD interface. The
ACE2-B°AT1 complex is assembled as a dimer of heterodimers, with the collectrin-like domain of
ACEZ2 mediating homodimerization. The RBD is recognized by the extracellular peptidase domain

of ACE2 mainly through polar residues. These findings provide important insights into the molecular
basis for coronavirus recognition and infection.

SARS-CoV-2 S protein binds to the PD of ACE2

evere acute respiratory syndrome-
with a dissociation constant (K3) of ~15 nM (I14).

coronavirus 2 (SARS-CoV-2) is a positive-

The membrane trafficking mechanism for ACE2
and B°AT1 is similar to that of the LATI-4Fohc
complex, alarge neutral-amino acid transporter
complex that requires 4F2hc for its plasma
membrane localization (31). Our structure of
LATI-4F2he shows that the cargo LATI and
chaperone 4F2he interact through both extra-
cellular and transmembrane domains (32). We
reasoned that the structure of full-length ACE2
may be revealed in the presence of BCAT1.

Here, we report cryo-electron microscopy
(cryo-EM) structures of the full-length human
ACE2-B°AT1 complex at an overall resolution
of 2.9 A and a complex between the RBD of
SARS-CoV-2 and the ACE2-B°AT1 complex,
also with an overall resolution of 2.9 A and
with 3.5-A local resolution at the ACE2-RBD
interface. The ACE2-B"ATI complex exists as a
dimer of heterodimers. Structural alignment
of the RBD-ACE2-B°AT1 ternary complex with
the S protein of SARS-CoV-2 suggests that two
S protein trimers can simultaneously bind to
an ACE2 homodimer.
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AHrMoTeH3snH-npespalatowmn depmenT 2 (ACE2) aBnaeTca KNETOYHbIM PELENTOPOM ANA TAKENOro OCTPOro
pPecnuMpaTopHOro cMHApPoma - KopoHaBumpyca (SARS-CoV) n HoBoro kopoHasupyca (SARS-CoV-2), KoTopbin Bbi3biBaeT
CepbEe3HYI0 aNUAeMnto KopoHaBmpycHom 6onesHun 2019 (COVID-19).
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SARS-CoV-2
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I =3

S v
Fig. 4. Interactions
between SARS-CoV-2-
RBD and ACE2. (A) The
PD of ACE2 mainly
engages the al helix in
the recognition of the
RBD. The a2 helix and
the linker between B3 and
B4 also contribute to
the interaction. Only one
RBD-ACE2 is shown.
(B to D) Detailed analysis
of the interface between
SARS-CoV-2-RBD and
ACE2. Polar interactions
are indicated by red
dashed lines. NAG,
N-acetylglucosamine.
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An N-terminal FLAG tag was fused to B’AT1, and one Strep tag was fused after the PepnaktvpoBatb PDF

N-terminal signal peptide of ACE2 using a standard two-step PCR.
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HEK 293F cells (Invitrogen) were cultured in SMM 293T-II medium (Sino Biological
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express B’AT1 and ACE2, the cells were transiently transfected with the plasmids and
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polyethylenimines (PEIs) (Polysciences) when the cell density reached approximately
2.0 x10%ml. For transfection one liter of cell culture, about 0.75 mg plasmids for O 3awnTiTs

0 . . - .
B"AT1 and 0.75 mg plasmids for ACE2 were premixed with 3 mg PEIs i 50 ml of >8‘ Cscatb PDE
fresh medium for 15 mins before adding to cell culture. The transfected cells were
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COVID-19 is an emerging, rapidly evolving situation.
Get the latest public health information from CDC: hitps:/fwww.coronavirus.gov .
Get the latest research from NIH: hitps:/fiwww.nih.gov/coronavirus.

Gene

Gene integrates information from a wide range of species. A record may include nomenclature, Reference Sequences
(RefSeqs), maps, pathways, vanations, phenotypes, and links to genome-, phenotype-, and locus-specific resources
worldwide.

Using Gene Gene Tools Other Resources
Gene Quick Start Submit GeneRIFs OMIM

FAQ Submit Correction RefSeq
Download/FTP Statistics RefSeqGene

RefSeq Mailing List BLAST Protein Clusters
Gene News [ Genome Workbench

Factsheet Splign

Representative queries

Find genes by... Search text
free text human muscular dystrophy
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620 K |15,610 K |15,600 K |15,598 K |15,528 K |t5,578 K |15,560 K [15,558 K |15,548 K [15,520 K 15,520 K 15,518 K |15,500 K 15,498 K |15, BioProjects
Genes, NCBI Homo sapiens Anncotation Release 109.20200228 o oo o x BloSystems
6S1-594A7.3 | HNRHPOLPS CCDS

| NR_126564.1

HR_B37859.2 |———ry—
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UTULY SIS T I YL
Organism Homo sapiens
Lineage Eukaryota; Metazoa; Chordata: Craniata; Vertebrata: Euteleostomi; Mammalia; Eutheria; Euarchontoglires: Primates; Haplorrhini; Catarrhini; Hominidae; Homo
Also knownas ACEH
Summary The protein encoded by this gene belongs to the angiotensin-converting enzyme family of dipeptidyl carboxydipeptidases and has considerable homology to human
angiotensin 1 converting enzyme. This secreted protein catalyzes the cleavage of angiotensin | into angiotensin 1-9, and angiotensin Il into the vascdilator angiotensin
1-7. The organ- and cell-specific expression of this gene suggests that it may play a role in the regulation of cardiovascular and renal function, as well as fertility. In
addition, the encoded protein is a functional receptor for the spike glycoprotein of the human coronavirus HCoV-NL63 and the human severe acute respiratory
syndrome coronaviruses, SARS-CoV and SARS-CoV-2 (COVID-19 virus). [provided by RefSeq, Mar 2020]
Expression Biased expression in small intestine (RPKM 93.7), duodenum (RPKM 69.0) and 5 other tissues See more
Orthologs mouse all

INerdeuons

General gene information
Markers, Clone Names, Homology: Gene Ontology

General protein information
NCBI Reference Sequences (RefSeq)
Related sequences

Additional links
Locus-specific Databases

. N E]
~ Genomic context ~'  Genome Browsers —

See ACE2? in Genome Data Viewer Genome Data Viewer

Variation Viewer (GRCh37 p13)
Variation Viewer (GRCh38)

Location: Xp22?2

Exon count: 21

Annotation release Status Assembly Chr Location
1000 Genomes Browser (GRCh37 p13)
109.20200228 current GRCh38.p13 (GCE_000001405.39) X NC_000023.11 (15494520..15602158, complement)
105 previous assembly GRCh37.p13 (GCE_000001405.25) X NC_000023.10 (15579156..15620192, complement) Ensembl
UCcsCc
Chromosome X - NC_000023.11
[ 15345591 p [ 15675624
PIR-FIGF HNRNPDLFPS CLTRN RelatEd information =
VEGFD ACE2 # PTHAPL4
o1n o - Order cDNA clone
o 3D structures
- Genomic regions, transcripts, and products 2| /7| BioAssay by Target (List)
Go to reference sequence details BioAssay by Target (Summary)
Genomic Sequence: | NC_000023.11 Chromosome X Reference GRCh38.p13 Primary Assembly v | BioAssay, by Gene target
Go to nucleotide: Graphics FASTA | GenBank | BioAssays, RNAI Target, Active
‘ . £ NC_000023.11+ | Find: v|i@p (9 Q i = X A Tools v | L Tracks» ¥, Downloadr @& 7 » BioAssays, RNAI Target, Tested
820 K [15.810 K [15.800 K [15.598 K [15.588 K |15.,579 K |15.560 K |15.550 K |15.549 K [15.538 K [15,508 K [15,458 K |15, BioProjects
Genes, NCBI Homo sapiens Anncotation Release 109.20200228 o oo o x BloSystems
BS1-594A7.3 | HNRNPOLPS CCDS

| NR_126564.1

HR_B37859.2 |———ry—

-
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Nucleotide Nucleotide ¥ \ \ Search

Advanced

Sign in to NCBI

COVID-19 is an emerging, rapidly evolving situation.

Get the latest public health information from CDC: hitps:/www.coronavirus.gowv .
Get the latest research from NIH: hitps:/fiwww.nih.gov/coronavirus.

GenBank ~ Send to: « .
Change region shown =

) Whole sequence (abbreviated view)
(®) Selected region

Homo sapiens chromosome X, GRCh38.p13 Primary Assembly

NCBI Reference Sequence: NC_000023.11 from: 15494520 | to; 15602158 |
FASTA  Graphics Update View
Locus NC_8B8023 187639 bp  DNA linear  CON 82-MAR-2820

DEFINITION Homo sapiens chromosome X, GRCh38.pl3 Primary Assembly.
ACCESSION NC_968023 REGION: complement(15494528..156682158)

Customize view =
VERSION NC_988023.11
DELINK BioProject: PRINA1GS () Abbreviated view
Assembly: GCF_0£80861485.39 ® Customize
KEYWORDS RefSeq. .
. Basic Features
SOURCE Homo sapiens (human)

O All features

ORGANISM Homo sapiens
P ® Gene, RNA, and CDS features only

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;

Mammalia; Eutheria; Euarchontoglires; Primates; Haplorrhini; Display options
Catarrhini; Hominidae; Homo. ¥/ Show sequence
REFERENCE 1 (bases 1 to 107639) ¥/ Show reverse complement

AUTHORS  Ross,M.T., Gratham,D.V., Coffey,A.]., Scherer,S., Mclay,K.,
Muzny,D., Platzer,M., Howell,G.R., Burrows,C., Bird,C.P.,
Frankish,A., Lovell,F.L., Howe,K.L., Ashurst,J.L., Fulton,R.S.,
Sudbrak,R., Wen,G., Jones,M.C., Hurles,M.E., Andrews,T.D.,
Scott,C.E., Searle,S., Ramser,J., Whittaker,A., Deadman,R.,
Carter,N.P., Hunt,S.E., Chen,R., Cree,A., Gunaratne,P., Havlak,P.,
Hodgson,A., Metzker,M.L., Richards,S., Scott,G., Steffen,D., Run BLAST
Sodergren,E., Wheeler,D.A., Worley,K.C., Ainscough,R.,

Analyze this sequence =

Ambrose,K.D., Ansari-Lari,M.A., Aradhya,S., Ashwell,R.I., Plick Primers

Babbage ,A.K., Bagguley,C.L., Ballabio,A., Banerjee,R., Barker,G.E., Highlight Sequence Features
Barlow,K.F., Barrett,I.P., Bates,K.N., Beare,D.M., Beasley,H.,

Beasley,0., Beck,A., Bethel,G., Blechschmidt,K., Brady,N., Find in this Sequence

Bray-Allen,S., Bridgeman,A.M., Brown,A.J., Brown,M.J., Bonnin,D.,
Dy mmd T A Diale = Dirme~b= D Biimemmd M Biiwvmmeme=e= 1 l 3




[ f:-j Homo sapiens chromosome X, ¢ X X
&« C @& ncbinlm.nih.gov/nuccore/NC_000023.11?report=genbank&from=15494520&to0=15602158&strand=true B Q % 0O 72 0 :
185181 gtcaagtgtt gtctatgtct getttcagtc tacaacggeca gagttgaata gttgagacag ~

185241 agactgtatg ctcacaaagt ctcaaatact tactatctgg ccttcacaga aataaatcac
185301 caactcatac tctggaagca tcctgccage titggaagtg atcttgcage tiggaattta
185361 gtttaacagc tccattcaac agagagtcac ttcatttact gtgtacaagg tgctagagtt
185421 ggaagcaaag aaagtagaca aaggggtata acattttgga atccttctag ttctgattec
185481 cactgtgact caaattattt tittcctaag attgtatcat gasacatttc aaaatataga
185541 aaagttaaaa aaagttaaag caccaataca ccaccatctg gattctacaa ttgacatttt
185601 gctgtatttg ctttgtcata tatcaatccg tttatccatc tctctattca tccattaatt
185661 cactttgttg tcattcctat tattattget getattgtta ttttttpggtg cattcaaagt
185721 aagttgcgga catcagtaca cttaatccat aasacactagt taatgtacat aacattaact
185781 agaggttgtt agttattcaa attatttttt aattittact ccaatactgt gatctagaaa
185841 gcggcctcca ttcagccaga agacaaaact ttacaaasage tgaasactga gaaaggttat
185901 cagggtaatt gaggtaagta tcaggggaat cattcatcta aatttctcca gtttcctggt
185961 tcagagatga attggccttt caggcctgag agtattttge ttgtgatgge ttctagaaag
106021 ttctgtggct casaggaaag ggtcataage tattittttt tcggagaact gccaaaaacc
106081 caagggaaag atagagaaaa acacaattat gagtitcatg caacagctgas tcacatgtag
106141 cttcttggtc agagcactgg tcgatggaac agaccgtgtc tgtgcagaat gctctcatga
106201 gggtggatat gggagtcaca tgtgctcatc ttttctggat atctttggat gtctttaacc
106261 acccagtgta tttatggcct tcgtaasacta gecatttataa aataatcagt ccttgacttg
186321 gagccaattg atttcctggg ttcagtgagt ctgagtcttt ataatatggs atatttcaga
106381 gacatttgtc atctaatgaas tagcagctac actgccctga agggcaaatt aacaaaatct
106441 acaagaaaga atttttgagt tgatggcttg asgasagsaag aaacaaasat aaggaagtgt
106501 ttcagatgtc catgtacttt titttttttt tttttasttt ttgagactgs gtttcactct
106561 tgttgcccag gctggagtge aatggcacga cctcggetca cggeaaccte cgtetoctgg
106621 gttcaagcaa ttctcctgec tcagtctccc gagtagetgg gattagagge atgegoccec
106681 acgcctgget aattttgtac tittagtaga gacagggttt ctccattttg gtcaggetgg
186741 tctcgaactc ccgacctcag gtgatctgee tgecteggee tcccaaagtg ctgggattac
106801 aggcgtgagec caccgecgect ggecccatgt acttctataa tatgtatctt tgaasaagaaa
106861 ttcaataagt tttacagagg aggaasatgg asttcgtgaa tasasaagas aagagtcaag
106921 gtacctaaat aatgtggttg tctttaaaga ttataatggt gttatttggs atcatttagg
106981 gaaggctttg ttcattgtca tatcagcatg agttitcttt atgcttccca agattccaaa
167841 ggtgatcaac agtccatcta cacactcata tatttagcca cctactccac atcttgatct
167101 ggatgtcaat gacagtgtgs aaagtgctca aasgcttaata tacagggtca catttctcat
187161 ctcaaasacag gaccctgtta cagtgaaaca ttatacgccc tttgttcatt tgtaagaatt
1867221 cttccctcte tcacctttgt tictecctcat tttaagtctt ctaccttttc agacttgttc
167281 ttttttcttt tcttttcttt titctgeagg ggectgtaaa tggasttcct geattgetet
187341 aaccatgtac aaccttggac ttagctttta cctgtasctg gcttctgages gacaaagagg
1867481 agaaacgttc actcctagta cacctattac agctgcagag gtagaggags cagttgcaga
107461 actagttaca atgacgataa gaaacaatac tttgttattc catagcacct ttaatgttca
187521 tgtgtattat ctcagctage cttgaactge ctaagtaagg tgatgaggac gggtttaagc
187581 cccactgata ttttaaaagc ccagagaasaa gtgttcgttc ctctactaac ctgttcttt
1
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/organism="Homo sapiens"
/mol_type="genomic DNA"
/db_xref="taxon:36086"
/chromosome="X"

gene 1..187639
/gene="BCE2"
/gene_synonym="ACEH"
/note="angiotensin I converting enzyme 2; Derived by
automated computational analysis using gene prediction
method: BestRefSeq,Gnomon."
/db_xref="GeneID:59272"
/db_xref="HGNC:HGNC:13557"
/db_xref="MIM:388335"

mRNA join(1..203,1145..1433,7156..7314,9837. .9930,10303. .10446,
12783..12815,14301. .14486,16587. .16684, 28769. . 20938,
23844..24078,26349. .26493,28694., .28792,29836. . 29958,
38363..38535,31806..31864,34333., .34433,35790. . 35906,
37941..38135,40146..41126)
/gene="ACE2"
/gene_synonym="ACEH"
/product="angiotensin I converting enzyme 2, transcript
variant 2"
/note="Derived by automated computational analysis using
ene prediction method: BestRefSeqg."
/transcript_id=" i

_Rret= eI

Jdb_xref="HGNC:HGNC:13557"
Jdb_xref="MIM:388335"

mRNA join(1199..1433,7156..7314,9837. .9930,10303 . .10446,
12783..12815,14301. .14486,16587. . 16684, 28769. . 20938,
23844..24078,26349. .264593,28694, .28792,29836. . 29958,
38363..30535,31806..31364,34333, .34433,35790. . 35906,
37941..38135,107319..187639)
/gene="ACE2"
/gene_synonym="ACEH"
/product="angiotensin I converting enzyme 2, transcript
variant X2"

/note="Derived by automated computational analysis using
gene prediction method: Gnomon. Supporting evidence
includes similarity to: 194 ESTs, 4 long SRA reads, 1
Protein, and 108% coverage of the annotated genomic
feature by RNAseq alignments, including 24 samples with
support for all annotated introns"
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COVID-19 is an emerging, rapidly evolving situation.

Get the latest public health information from CDC: hitps:/www.coronavirus.gowv .
Get the latest research from NIH: hitps:/fiwww.nih.gov/coronavirus.

GenBank « Send to: = .
Change region shown -
Homo sapiens angiotensin | converting enzyme 2 (ACE2), transcript variant 2, _—
Customize view v
mRNA
NCBI Reference Sequence: NM_021804 .3
FASTA  Graphics Analyze this sequence =
Run BLAST
Goto: [v) ) .
Pick Primers
LoCus MNM_921304 3596 bp mRNA linear PRI 22-MAR-2820 Highlioht Sequence Features
DEFINITION Homo sapiens angictensin I converting enzyme 2 (ACE2), transcript ghiight =eq
variant 2, mRNA. Find in this Sequence
ACCESSION MNM_9218@4 XM_8e5274571
VERSION NM_821804.3 Show in Genome Data Viewer
KEYWORDS RefSeq.
SOURCE Homo sapiens (human)
ORGANISM Homo sapiens .
. . Articles about the ACE2 gene =
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; ] 9
Mammalia; Eutheria; Euarchontoglires; Primates; Haplorrhini; Functional assessment of cell emwland _[eceptor
Catarrhini; Hominidae; Homo. usage for SARS-CoV-2 and [Nat Micrabiol. 2020]
REFERENCE 1h (bases 1 to 3596) h h . h . High expression of ACE2 receptor of 2019-nCoV
AUTHORS ~ Zhou P, Yang XL, Wang XG, Hu B, Zhang L, Zhang W, 51 HR, Zhu Y, L1 on the epithelial cells of oral [Int J Oral Sci. 2020]
B, Huang CL, Chen HD, Chen 1, Luo Y, Guo H, Jiang RD, Liu MQ, Chen
¥, Shen XR, Wang X, Zheng X5, Zhao K, Chen QJ, Deng F, Liu LL, Yan A pneumonia outbreak associated with a new
B, Zhan FX, Wang YY, Xiao GF and Shi ZL. coronavirus of probable bat origin. [Nature. 2020]
TITLE A pneumonia outbreak associated with a new coronavirus of probable
bat origin See all...
JOURMAL  Nature 579 (7798), 270-273 (2020)
PUBMED 32815587
REFERENCE 2 (bases 1 to 3596) Pathways forthe ACE2 gene -
AUTHORS  Letko M, Marzi A and Munster V. : ) ) : )
e T L. . . _ Metabolism of Angiotensinoaen to Angiotensins
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3e1
361
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181
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1921
1981
2041
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2161
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2461
2521
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gocactcata
ataaccacta
ggagttgaca
gaccttgact
tctcatgagg
gggacgatgt
tccaccattig
ctgttectatc
gtccaaaaca
cttgceccaaa
gctcttcage
attctaaata
caagaatgct
aatgagaggc
ttatatgaag
tatggggatt
cgcggecagt
catcttecatg
attggatgcc
tactctttga
gaccaggecct
gogtcttccta
gttcagaaag
cttatgtgca
atccagtatg
ggattccatg
aaatccattg
ctgctcaaac
tggaggtega
gagatgaagc
gaccccgeat
accctttacc
ctgcacaaat
aggcttggaa
atgaatgtaa
aacaagaatt
aaagtgagga
gaaatgtacc
aaaaatcaga
atctccttta
gaagttgaaa
gacaacagcc
ot++reratat

/gene_synonym="ACEH"

/inference="alignment:

catacactct
aaatctctit
tagatactct
gagttitgaa
aggttttagt
caagctctic
aggaacaggc
aaagttcact
tgaataatgc
tgtatccact
aaaatgggtic
caatgagcac
tattacttga
tctggactig
agtatgtgst
attggagagg
tgattgaaga
cctatgtgag
tccctgetea
cagttccctt
gggatgcaca
atatgactca
cagtctgcca
caaaggtgac
atatggcata
aagctgttgg
gtcttctgtc
aagcactcac
tggtctttaa
gagagatagt
ctctgttcca
aattccagtt
gtgacatctc
aatcagaacc
ggccactget
cttttgtggs
taagcctaaa
tgttccgatc
tgattctttt
atttctttgt
aggccatcag
tagagtttct
oortoattot

ggcaatgagg
gaattctatg
ttggattitca
tagcgcccaa
ctagggaaag
ctggctectt
caagacattt
tgcttcttege
tggggacaaa
acaagaaatt
ttcagtgcic
catctacagt
accaggtttg
ggasagctgg
cttgaaaaat
agactatgaa
tgtggaacat
ggcaaagttg
tttgcttggt
tggacagaaa
gagaatattc
aggattctgg
tcccacaget
aatggacgac
tgctgcacaa
ggaaatcatg
acccgatttt
gattgttggg
aggggaaatt
tgegetasts
tgtttctaat
tcaagaagca
aaactctaca
ctggacccta
caactacttt
atggagtacc
atcagctctt
atctgttgea
tgegeageag
cactgcacct
gatgtcccgg

ggggatacag
++++ooactt

Splign:2.1.

acactgagct
ttgttgtgat
taccatgtgg
cccaagttca
tcattcagte
ctcagccttg
ttggacaagt
aattataaca
tggtctgect
cagaatctca
tcagaagaca
actggaaaag
aatgaaataa
agatctgagg
gagatggcaa
gtaasatggeg
acctitgaag
atgaatgect
gatatgtgsg
ccaaacatag
aaggaggecg
gaaaattcca
tgggacctgg
ttcctgacag
ccttttetge
tcactttctg
caagaagaca
actctgeccat
cccaaagacc
gaacctgtgce
gattactcat
ctttgtcaag
gaagctggac
gcattggaaa
gagcccttat
gactggagtc
ggagataaag
tatgctatga
gatgtgegag
aaaaatgtgt
agccgtatca
ccaacacttg
octoatoooao

cgcttctgaa
cccatggeta
aggctttctt
aaggcigata
gatgtgatct
ttgctgtaac
ttaaccacga
ccaatattac
ttttaaagga
cagtcaagct
agagcaaacg
tttgtaaccc
tggcaaacag
tcggcaagea
gagcaaatca
tagatggcta
agattaaacc
atccttccta
gtagattttg
atgttactga
agaagttctt
tgctaacgga
ggaagggcga
ctcatcatga
taagaaatgg
cagccacacc
atgaaacaga
ttacttacat
agtggatgaa
cccatgatga
tcattcgata
cagctaaaca
agaaactgtt
atgttgtagg
ttacctggct
catatgcaga
catatgaatg
ggcagtactt
tggctaattt
ctgatatcat
atgatgcttt
gacctcctaa
+oataoctoot

atttgacaag
cagaggatca
acttccacgt
agagagaaaa
tggctcacag
toctgctcag
agccgaagac
tgaagagaat
acagtccaca
tcagctgcag
gttgaacaca
agataatcca
tttagactac
gctgaggeca
ttatgaggac
tgactacagc
attatatgaa
tatcagtcca
gacaaatctg
tgcaatggtg
tgtatctgtt
cccaggaaat
cttcaggatc
gatggggcat
agctaatgaa
taagcattta
aataaacttc
gttagagaag
aaagtggteg
aacatactgt
ttacacaagg
tgaaggccct
caatatgctg
agcaaagaac
gaaagaccag
ccaaagcatc
gaacgacaat
tttaaaagta
gaaaccaaga
tcctagaact
ccgtctgaat
ccagccccct
Y+oorattote
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1141 tactctttga cagttccctt tggacagaaa ccasacatag atgttactge tgcaatggig ~
1281 gaccaggcct gggatgcaca gagaatattc aaggaggccg agaagttctt tgtatctgtt
1261 ggtcttccta atatgactca aggattctgg gaasattcca tgctaacgga cccaggaaat
1321 gttcagaaag cagtctgcca tcccacaget tgggacctgg ggaagggcga cttcaggatc
1381 cttatpgtgca caaaggtgac aatggacgac ttcctgacag ctcatcatga gatggggceat
1441 atccagtatg atatggcata tgctgcacaa ccttttctge taagaaatgg agctaatgaa
1581 ggattccatg aagctgttgg ggaaatcatg tcactttectg cagccacacc taagcattta
1561 aaatccattg gtcttctgtc acccgatttt caagaagaca atgasacaga aataaacttc
1621 ctgctcaaac aagcactcac gattgttggg actctgccat ttacttacat gttagagaag
1681 tggagptgga tggtctttaa aggggaaatt cccaaagacc agtggatgas aaagtggtsgg
1741 gagatgaagc gagagatagt tggggtggtg gaacctgtge cccatgatga aacatactgt
1801 gaccccgeat ctectgttcca tgtttctaat gattactcat tcattcgata ttacacaagg
1861 accctttacc aattccagtt tcaagaagca ctttgtcaag cagctaaaca tgaaggecct
1921 ctgcacaaat gtgacatctc aaactctaca gaagctggac agaaactgtt caatatgctg
1981 aggcttggaa aatcagaacc ctggacccta gcattggasa atgttgtagg agcaaagaac
2041 atgaatgtaa ggccactget caactacttt gagcccttat ttacctgget gaaagaccag
2101 aacaagaatt cttttgtggg atggagtacc gactggagtc catatgcaga ccaaagcatc
2161 aaagtpgagga taagcctaaa atcagctctt ggagataaag catatgaatg gaacgacaat
2221 gaaatgtacc tgttccgatc atctgttgeca tatgctatga ggeagtactt tttaaaagta
2281 aasaaatcaga tgattcttit tggggaggag gatgtgcgag tggctaattt gaaaccaaga
2341 atctccttta atttctttgt cactgcacct asaaatgtgt ctgatatcat tcctagaact
2401 gaagttgaasa aggccatcag gatgtcccgg agccgtatca atgatgcttt ccgtctgaat
2461 gacaacagcc tagagtttct ggggatacag ccaacacttg gacctcctas ccagecccct
2521 gtttccatat ggctgattgt ttttggagtt gtgatgggag tgatagtggt tggcattgtc
2581 atcctgatct tcactgggat cagagatcgg aagaagaasa ataaagcaag aagtggagaa
2641 aatccttatg cctccatcga tattagcaaa ggagaasata atccaggatt ccaaaacact
2701 gatgatgttc agacctcctt ttagasaasat ctatgttttt cctcttgagg tgattttgtt
2761 gtatgtaasast gttaatttca tggtatagaa aatataagat gatasagsta tcattaaatg
2821 tcamaactat gactctgttc agaaasaasaa ttgtccaaag acaacatggc caaggagaga
2881 gcatcttcat tgacattget ttcagtattt atttctgtct ctggatttgs cttctgttct
2941 gtttcttast aaggattttg tattagagta tattagggea agtgtgtatt tggtctcaca
3001 ggctgttcag ggataatcta aatgtaaatg tctgttgaat ttctgaagtt gasaacaagg
3061 atatatcatt ggagcaagtg ttggatcttg tatggastat ggatggatca cttgtaagga
3121 cagtgcctgg gaactggtgt agctgcaagg attgagasatg gcatgeatta getcactttc
3181 atttaatcca ttgtcaagga tgacatgctt tcttcacagt aactcagttc aagtactatg
3241 gtgatttgcc tacagtgatg tttggaatcg atcatgettt cttcaaggtg acaggtctaa
3301 agagagaaga atccagggaa caggtagagg acattgcttt ttcacttcca aggtgcttga
3361 tcaacatctc cctgacaaca caamaactaga gccaggggee tccgtgaact cccagagcat
3421 gcctgataga aactcatttc tactgttctc taactgtgga gtgaatggas attccaactg
3481 tatgttcacc ctctgaagtg ggtacccagt ctcttasatc ttttgtattt gctcacagtg
3541 tttgagcagt gctgagcaca aagcagacac tcaataaatg ctagatttac acactc
1

Yo are hera NCRI = DNA 2 RNA = Muclantide Natabhacza Counnort Centar |



e

C @ ncbi.nlm.nih.gov/nuccore/1700998533 B QA W O 2 “ :

fgene_synonym="ACEH"
/inference="alignment:Splign:2.1.8"
exon 2421..2615
................. Jgenea" ACE2"
/gene_synonym="ACEH"
/inference="alignment:Splign:2.1.8"
exon 2616..35%96
................. Jgenem"ACE2"
[/gene_synonym="ACEH"
/inference="alignment:Splign:2.1.8"

pogcactcata catacactct ggcaatgagg acactgagct cgcttctgaa atttgacaag
ataaccacta aaatctcttt gaattctatg ttgtigtgat cccatggcta cagaggatca
goagttpaca tapatactct ttgpatttca taccatpgtgg aggctttctt acttccacgt
gaccttgact gagttttgaa tagcgcccaa cccaagttca aaggctgata agagagaaaa
tctcatgagg aggttttagt ctagggaaag tcattcagtg gatgtgatct tggctcacag
gopacgatgt caagctcttc ctggctectt ctcapecttg ttgctpgtaac tgctpctcag
tccaccattg aggaacaggc caagacattt ttggacaagt ttaaccacga agccgaagac
ctgttctatc aaagttcact tgcttcttgg aattataaca ccaatattac tgaagagaat
pgtccaaaaca tgaataatgc tggpggacaaa tgptctpcct ttttaaagga acagtccaca
cttgcccaaa tgtatccact acaagaaatt cagaatctca cagtcaagct tcagctgcag
gctcttcage aaaatgggtc ttcagtgctc tcagaagaca agagcaaacg gttgaacaca
attctaaata caatgagcac catctacagt actggaaaag tttptaaccc agataatcca
caagaatgct tattacttga accaggtttg aatgaaataa tggraaacag tttagactac
aatgagaggc tctggpcttpg gpaaapctgg agatctgagg tcgpcaagca gctgaggeca
ttatatgaag agtatgtggt cttgaaaaat gagatggcaa gagcaaatca ttatgaggac
tatggggatt attgpagagg agactatgaa gtaaatgggg tagatggcta tgactacagc
cgcgpccagt tpattpaaga tptggaacat acctttpaag agattaaacc attatatgaa
catcttcatg cctatgtgag ggcaaagttg atgaatgcct atccttccta tatcagtcca
attggatpcc tccctpecteca tttgcttpet patatgtppe gtagattttg gacaaatctg
tactctttga capttccctt tggacagaaa ccaaacatag atgttactga tgcaatpgtg
gaccaggcct ggpatgcaca gagaatattc aaggagpccg agaagttctt tgtatctgtt
gotcttccta atatgactca aggattctgg gaaaattcca tgctaacgga cccaggaaat
pgttcagaaag cagtctgcca tcccacaget tgpgacctgg ggaagpgega cttcaggatc
cttatgtgca caaaggtgac aatggacgac ttcctgacag ctcatcatga gatggggcat
atccagtatg atatggcata tgctgcacaa ccttttctgec taagaaatgg agctaatgaa
poattccatg aagctgttgg ggaaatcatg tcactttctg cagccacacc taagcattta
aaatccattg gtcttctgtc acccgatttt caagaagaca atgaaacaga aataaacttc
ctgctcaaac aagcactcac gattgttggg actctgccat ttacttacat gttagagaag
tggaggtgga tgetctttaa aggggaaatt cccaaagacc agtggatgaa aaagtggteg
gagatgaagc gagagatagt tggggtggtg gaacctgtgc cccatgatga aacatactgt
paccccgecat ctctgtteca tgtttctaat pattactcat tcattcgata ttacacaagg
accctttacc aattccagtt tcaagaagca ctttgtcaag cagctaaaca tgaaggccct
ctgcacaaat gtgacatctc aaactctaca gaagctggac agaaactgtt caatatgctg
agpcttgpgaa aatcagaacc ctgpgacccta gcattgpaaa atgttptage agcaaagaac
atgaatgtaa ggccactgct caactacttt gagcccttat ttacctgect gaaagaccag
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Sj Homo sapiens chromosome X, G X Sj Homo sapiens angiotensin | cont X +

& — C & ndbinlm.nih.gov/nuccore/1700998533

/gene_synonym="ACEH"

#  Create the following sequence: 3596 bp

ttgtatggaatatggatggatcacttgtaaggacagtgcctgggaacty 4
gtgtagctgcaaggattbagaatggcatgcattagctcactttcattta
atccattgtcaaggatgacatgctttcttcacagtaactcagttcaagt
actatggtgatttgcctacagtgatgtttggaatcgatcatgetttectt
caaggtgacaggtctaaagagagaagaatccagggaacaggtagaggac
attgctttttcacttccaaggtgcttgatcaacatctccctgacaacac
aaaactagagccaggggcecctccgtgaactcccagagecatgecctgataga
aactcatttctactgttctctaactgtggagtgaatggaaattccaact
gtatgttcaccctctgaagtgggtacccagtctcttaaatcttttgtat
ttgctcacagtgtttgagecagtgctgagcacaaagcagacactcaataa
atgctagatttacacactc

[~ Reverse complement Clear

' Create a seguence of Ill}l}l} 3: N's

Topology: File Name:
B Linear © Circular |Untit|ed.dna

[*" Detect common features 0K




File Edit View Enzymes Features Primers Actions Window Help

8 - =
B == e DE LR L
MNew Open Save Print Undo Redo Copy Paste
= 3596 bp
b’ ~
[ ]
AhdI (510)
(503) PspFI HindIII (536)
(495) BseYI SexAI* (741)
(455) Psil || BglII (511)
(322) EcoP151 ||‘ Sacll (963)
(306) PFIFI - Tth1111
(206) HaelI | || p bt DL (3501) Acc65I - BanI
*
(178) BsaAl - PmiT I‘ StuI* (1207) (3363) BsaBI*
(126) HincIl ‘ || NmeAIIl (1262) (3358) BelI*
(102) Ncol I‘ BamHI (1378) (3167) NsiI l |
(40) Sacl ‘ || Apall (13386) (3165) BerII | Kpnl (3505)
(38) Eco53kI || BstAPT (1462) (2993) Bsal \ | BlpI (3552)
(0) Start "\\ ‘ AfIIII - PciI (1667) PshAI (2135) (2869) MscI End (3598)
1000 2000 3000
Untitled
3596 bp -
Unique 6+ Cutters (Nonredundant) 4 |

2% Map | Sequence | Enzymes | Features Primers History

[ Description Pa




File Edit View Enzymes Features Primers Actions Window Help

P e ey

MNew Open Save Prin Undo Redo Copy Paste

= 3596 bp
i N

[}
I‘Show translations

(3363) BsaBI*

AhdI (510)
(503) PspFI HindIII (586)
(433) BseYI SexAT* (741)
(455) Psil || ‘ BglII (511)
(322) EcoP151 ||‘ Sacll (963)
(306) PfIFI - Tth1111 | ‘ B
(1079)
(208) Haell I‘ * (3501) Acc65I - Banl
(178) BsaAI - PmlI H ‘ Stul* (1207)

(126) HincIl NmeAIIl (1262) (3358) Bl:ll"‘I |
(102) Ncol BamHI (1376) (3167) Nsil |

(40) Sacl Apall (13386) (3165) BerII | Kpnl (3505)

(38) Eco53kI BstAPT (1462) (2993) Bsal \ BlpI (3552)

(0) start |

AfIIII - PciI (1667) PshAI (2135) (2869) MscI

End (3598)

1000 2000 3000

Untitled
3596 bp

Unigue 6+ Cutters (Nonredundant) | 4 |

2% Map | Sequence | Enzymes | Features Primers History

[ Description Pa



File Edit View Enzymes Features Primers Actions Window Help

P e ey

MNew Open Save Prin Undo Redo Copy Paste

= 3596 bp
i N
ma

AhdI (510)
(503) PspFI HindIII (586)
(433) BseYI SexAT* (741)
(455) Psil || ‘ BglII (511)
(322) EcoP151 ||‘ Sacll (963)
(306) PfIFI - Tth1111 | ‘ B
(1079)
(208) Haell I‘ * (3501) Acc65I - Banl
(178) BsaAI - PmlI H ‘ Stul* (1207)

(3363) BsaBI*
NmeAIIl (1262)

(126) HincIl (3358) B«:II"‘I |
(102) Ncol BamHI (1376) (3167) Nsil
(40) Sacl Apall (1386) (3165) BfrBI | Kpnl (3505)
(38) Eoo53k1l

1
BstAPT (1462) |

(2998) Bsal
AfIIII - PciI (1667) (2869) MscI

BlpI (3552)
End (3598)

(0) start |

PshAI (2135)

1000 2000 3000

Untitled
3596 bp

Unigue 6+ Cutters (Nonredundant) | 4 |

2% Map | Sequence | Enzymes | Features Primers History

[ Description Pa



File Edit View Enzymes Features Primers Actions Window Help
e - =
o A D
MNew Open Save Print Undo Redo Copy Paste
Selected: ORF (307 ..2724 = 2418 bp)

= 3596 bp
i N

AhdI (510)
(503) PspFI HindIII (536)
(495) BseYI SexAI* (741)
(455) Psil || BglII (511)
(322) EcoP151 ||‘ Sacll (963)
(306) PFIFI - Tth1111 | Mfel
(1079)
(206) Haell | . (3501) Acc65I - Banl
(178) BsaAl - PmiT H StuI* (1207) (3363) BsaBI*
4 NmeAIIl (1262) (3358) BclI*
(126) HincIl ‘ | | |
(102) Ncol | BamHI (1376) (3167) Nsil |
(40) Sacl ‘ || lApau (1386) (3165) BerII |I | Kpnl (3505)
(38) Eco53kI || I| BstAPT (1462) (2993) Bsal ll". |I | BlpI (3552)
(0) start | ‘ |‘ II AfITII - PGiI (1667) PshAT (2135) (2869) Mscl \ II | End (3596)

ORF: 307 ..2724 = 2418 bp
805 amino acids = 92.5 kDa

Untitled
3596 bp

w
Unigue 6+ Cutters (Nonredundant) | 4 |

2% Map | Sequence | Enzymes | Features Primers History

[ Description Pa



& = C & ncbinlm.nih.gov/nuccore/1700998533 & 2 w H O 72 |° :
Jdb_xref="MIM:388335"
exon 1..283
................. 1 e

/gene_synonym="ACEH"
/inference="alignment:Splign:2.1.8"

exon 204, .492

................. Jgene="ACE2"
/gene_synonym="ACEH"
/inference="alignment:Splign:2.1.8"

misc_feature 262..264

.................................................... Jgenec"ACE2"
/gene_synonym="ACEH"
/note="upstream in-frame stop codon”

cDs 387..2724

............. Jgenec"ACE2"
/gene_synonym="ACEH"
/EC_number="3.4.17.23"
/note="ACE-related carboxypeptidase; metalloprotease
MPROT15; angiotensin-converting enzyme homolog;
angiotensin I converting enzyme (peptidyl-dipeptidase A)
2m
Jcodon_start=1
/product="angiotensin-converting enzyme 2 precursor"”
/protein_id="NP_068576.1"
Jdb_xref="CCDS:CCD514165.1"
/db_xref="GenelID:59272"
Jdb_xref="HGNC:HGNC:13557"
Jdb_xref="MIM:388335"
Jtranslation="MSSSSHWLLLSLVAVTAAQSTIEEQAKTFLDKFNHEAEDLFYQSS
LASWNYNTNITEENVONMNNAGDKIWSAF LKEQSTLAQMYPLQE IQNLTVKLOLQALQQ
NGSSVLSEDKSKRLNTILNTMSTIYSTGKVCNPDNPQECLLLEPGLNEIMANS LDYNE
RLWAWESWRSEVGKQLRPLYEEYVVLKNEMARANHYEDY GDYWRGDYEVNGVDGYDYS
RGQOLIEDVEHT FEEIKPLYEHLHAYVRAKLMNAYPSY ISPIGC LPAHL LGDMWGRFWT
HNLYSLTVPFGQKPNIDVTDAMVDQAWDAQRIFKEAEKFFVSVGLPNMTQGFWENSMLT
DPGNVQKAVCHPTAWDLGKGDFRILMCTKVTMDDFLTAHHEMGHIQYDMAYAAQPFLL
RNGANEGFHEAVGEIMSLSAATPKHLKSIGLLSPDFQEDNETEINFLLKQALTIVGTL
PFTYMLEKWRWMVFKGE IFPKDQWMK KWWEMKREIVGVVEFVPHDETYCDPASLFHVSN
DYSFIRYYTRTLYQFQFQEALCQAAKHEGF LHKCDISNS TEAGQKLFNMLRLGKSEFW
TLALENVVGAKNMNYRPLLNYFEPLFTWLKDQNKNSFVGWSTDWSPYADQSIKVRISL
KSALGDKAYEWNDNEMY LFRSSVAY AMRQYFLKVKNQMILFGEEDVRVANLKPRISFN
FFVTAPKNWVSDIIPRTEVEKAIRMSRSRINDAFRLNDNSLEFLGIQPTLGPPNQPPVS
IWLIVFGVWVMGVIVVGIVILIFTGIRDRKKKNKARSGENPYASIDISKGENNPGFQNT

DDVQTSF"
387..357

https://www.ncbi.nlm.nih.gov/nuccore/NM_021804.3?from=307&to=2724




& = C & ncbinlm.nih.gov/nuccore/1700998533 & 2 w H O 72 |° :
Jdb_xref="MIM:388335"
exon 1..283
................. 1 e

/gene_synonym="ACEH"

/inference="alignment:Splign:2.1.8"
exon 204, .492
................. Jgene="ACE2"

/gene_synonym="ACEH"

/inference="alignment:Splign:2.1.8"
misc_feature 262..264
.................................................... Jgenec"ACE2"

/gene_synonym="ACEH"

/note="upstream in-frame stop codon”
cDs 387..2724
............. Jgenec"ACE2"
/gene_synonym="ACEH"
/EC_number="3.4.17.23"
/note="ACE-related carboxypeptidase; metalloprotease
MPROT15; angiotensin-converting enzyme homolog;
angiotensin I converting enzyme (peptidyl-dipeptidase A)
2m
Jcodon_start=1
/product="angiotensin-converting enzyme 2 precursor"”
/protein_id="NP_068576.1"
Jdb_xref="CCDS:CCD514165.1"
/db_xref="GenelID:59272"
Jdb_xref="HGNC:HGNC:13557"
Jdb_xref="MIM:388335"
/translation="G5993 LLLSLVAVTAAQST IEEQAKTFLDKFNHEAEDLFYQSS
LASWNYNTNITEENVONMNNAGDKWSAF LKEQSTLAQMYPLQE IQNLTVKLOLQALQQ
NGSSVLSEDKSKRLNTILNTMSTIYSTGKVCNPDNPQECLLLEPGLNEIMANS LDYNE
RLWAWESWRSEVGKQLRPLYEEYVVLKNEMARANHYEDY GDYWRGDYEVNGVDGYDYS
RGQOLIEDVEHT FEEIKPLYEHLHAYVRAKLMNAYPSY ISPIGC LPAHL LGDMWGRFWT
HNLYSLTVPFGQKPNIDVTDAMVDQAWDAQRIFKEAEKFFVSVGLPNMTQGFWENSMLT
DPGNVQKAVCHPTAWDLGKGDFRILMCTKVTMDDFLTAHHEMGHIQYDMAYAAQPFLL
RNGANEGFHEAVGEIMSLSAATPKHLKSIGLLSPDFQEDNETEINFLLKQALTIVGTL
PFTYMLEKWRWMVFKGE IFPKDQWMK KWWEMKREIVGVVEFVPHDETYCDPASLFHVSN
DYSFIRYYTRTLYQFQFQEALCQAAKHEGF LHKCDISNS TEAGQKLFNMLRLGKSEFW
TLALENVVGAKNMNYRPLLNYFEPLFTWLKDQNKNSFVGWSTDWSPYADQSIKVRISL
KSALGDKAYEWNDNEMY LFRSSVAY AMRQYFLKVKNQMILFGEEDVRVANLKPRISFN
FFVTAPKNWVSDIIPRTEVEKAIRMSRSRINDAFRLNDNSLEFLGIQPTLGPPNQPPVS
IWLIVFGVWVMGVIVVGIVILIFTGIRDRKKKNKARSGENPYASIDISKGENNPGFQNT
DDVQTSF"
387..357
/gene="ACE2"
Jegene synonym="ACEH"




File Edit View Enzymes Features Primers Actions Window Help

h

-JH- ‘_-\4—_i| _h-z-

MNew Open Save Print Undo Redo Copy Paste
= 3596 bp
h 10 20 30 40 50 60 70 a0 S0 100 110 120 130
| | B
tagatactctttggatttcataccatgtggaggctttcttacttccacgtgaccttgactgagttttgaatagcgcccaacccaagttcaaaggctgataagagagaaaatctcatgaggaggttttagt
} } } } } } } } } } } } } } } } } } } } } } } } } } 260
= atctatgagaaacctaaagtatggtacacctccgaaagaatgaaggtgcactggaactgactcaaaacttatcgcgggttgggttcaagtttccgactattctctcttttagagtactcctccaaaatca
= —
EI Tth1111 EcoP15I
= ctagggaaagtcattcagtggatgtgatcttggctcacaggggacgatgtcaagctcttcctggctccttctcageccttgttgctgtaactgctgctcagtccaccattgaggaacaggccaagacattt
1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [
} } } } } } } } } } } } } } } } } } } } } } } } } } 390
- gatccctttcagtaagtcacctacactagaaccgagtgtcccctgectacagtticgagaaggaccgaggaagagtcggaacaacgacattgacgacgagtcaggtggtaactccttgtccggttctgtaaa
A
a M S S s s W L L L S L ¥V A ¥ T A A Q S T I E E Q A K T F - T
Ton
Psil BseYI| PspFI AhdI
ttggacaagtttaaccacgaagccgaagacctgttctatcaaagttcacttgcttcttggaattataacaccaatattactgaagagaatgtccaaaacatgaataatgctggggacaaatggtctgcct
} 520
aacctgttcaaattggtgcttcggcttctggacaagatagtttcaagtgaacgaagaaccttaatattgtggttataatgacttctcttacaggttttgtacttattacgacccctgtttaccagacgga
L D K F N H E A E D L F ¥ Q@ S S L A 5 W N ¥ N T N I T E E N ¥V Q@ N M N N A G D K W S5 A -
HindIII
ttttaaaggaacagtccacacttgcccaaatgtatccactacaagaaattcagaatctcacagtcaagcecttcagcectgcaggctcttcagcaaaatgggtcttcagtgctctcagaagacaagagcaaacg
L L L L L L L L L L L L L L L L L L L L L L L L L L
t } t } t } t } t } t } t } t } t } t } t } t } t } 650
aaaatttccttgtcaggtgtgaacgggtttacataggtgatgttctttaagtcttagagtgtcagttcgaagtcgacgtccgagaagtcgttttacccagaagtcacgagagtcttctgttctcgtttge
F L K E @ S5 T L A Q M ¥ P L Q@ E I Q@ N L T V K L Q L Q A L Q Q N G S5 S5 ¥ L S5 E D K 5 K R =
- B A E A A P E E A F H T K L A R L L €© s € VW
SexAI*
gttgaacacaattctaaatacaatgagcaccatctacagtactggaaaagtttgtaacccagataatccacaagaatgcttattacttgaaccaggtttgaatgaaataatggcaaacagtttagactac
L L L L L L L L L L L L L L L L L L L L L L L L L L
t } t } t } t } t } t } t } t } t } t } t } t } t } 780
caacttgtgttaagatttatgttactcgtggtagatgtcatgaccttttcaaacattgggtctattaggtgttcttacgaataatgaacttggtccaaacttactttattaccgtttgtcaaatctgatg
L N T I L N T ™M S T I ¥ S T G K ¥V C N P D N P Q E C L L L E P GG L N E I ™M A N S L D ¥ -
- T § ¢ L E L ¥ L S C W R C Y Q F L K ¥ G L Y D ¥ L 1 s 1 V¥ Q ¥ L N S H F L P L €© N L s cC
BgIII

| v

Cl_Map Sequence | Enzymes | Features Primers | History [ Description Pa

Unigue 6+ Cutters (Nonredundant) | 4 |
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[} 7 EJ -mﬁa ol EE . i]'

New

Open

Save Print Undo Redo Copy Paste

Selected: 6 codons (307 ..324 = 18 bp)

= 3506 bp

10 20 30 40 50 60 | 70 a0 S0 100 110 120 130

| |
tagatactctttggatttcataccatgtggaggctttcttacttccacgtgaccttgactgagttttgaatagcgcccaacccaagttcaaaggctgataagagagaaaatctcatgaggaggttttagt
[ [ [ [ [ [ [

atctatgagaaacctaaagtatggtacacctccgaaagaatgaaggtgcactggaactgactcaaaacttatcgcggogttgggttcaagtttccgactattctctcttttagagtactcctccaaaatca

PFIFI
Tth111l EcoP151

ctagggaaagtcattcagtggatgtgatcttggctcacaggggacgatgtcaagctcttcctggctccttctcagecttgttgectgtaactgctgctcagtccaccattgaggaacaggccaagacatet
[l [l [l [l [ [ [l [l [l [l [l [l [l

1 } 1 } 1 ] 1 } 1 } 1 ] 1 } 1 } i } t } t } t } t i
gatccctttcagtaagtcacctacactagaaccgagtgtcccctgectacagttcgagaaggaccgaggaagagtcggaacaacgacattgacgacgagtcaggtggtaactccttgtccggttctgtaaa
L L L S L ¥V A V T A A Q s T 1 E E Q A K T F

Psil BseYI PspFI AhdI

ttggacaagtttaaccacgaagccgaagacctgttctatcaaagttcacttgcttcttggaattataacaccaatattactgaagagaatgtccaaaacatgaataatgctggggacaaatggtctgcct

aacctgttcaaattggtgcttcggcttctggacaagatagtttcaagtgaacgaagaaccttaatattgtggttataatgacttctcttacaggttttgtacttattacgacccctgtttaccagacgga
L b K F N H E A E D L F Y Q § S L A S W N Y N T N I T E E N V Q@ N M N N A G D K W S5 A
HindIII

ttttaaaggaacagtccacacttgcccaaatgtatccactacaagaaattcagaatctcacagtcaagcttcagectgcaggctcttcagcaaaatgggtcttcagtgectctcagaagacaagagcaaacd
L L L L L L L

aaaatttccttgtcaggtgtgaacgggtttacataggtgatgttctttaagtcttagagtgtcagttcgaagtcgacgtccgagaagtcgttttacccagaagtcacgagagtcttctgttctcgtttge

F L K E Q@ S5 T L A @ M ¥ P L Q@ E I Q N L T ¥ K L Q@ L Q© A L Q© Q N G S S ¥ L s E D K 5 K R
B A E A A P E E A F H T K L A R L L € s C Vv

SexAI*

gttgaacacaattctaaatacaatgagcaccatctacagtactggaaaagtttgtaacccagataatccacaagaatgcttattacttgaaccaggtttgaatgaaataatggcaaacagtttagactac
L L L L L L L L L L L L L L L L L L L L L L L L L L

¥ T ¥ T ¥ T ¥ T T T ¥ T ¥ T ¥ T T T T ¥ T
caacttgtgttaagatttatgttactcgtggtagatgtcatgaccttttcaaacattgggtctattaggtgttcttacgaataatgaacttggtccaaacttactttattaccgtttgtcaaatctgatg

L N T 1 L N T M S T 1 Y S T G K v s N P D N P Q E s L L L E P G L N E 1 M A N S L D Y
T 5 c L E L Y L 5 cC W R c Y Q F L K Y G L Y D v L 1 5 1 v Q v L N 5 H F L P L c N L 5 c

BqIII

Unigue 6+ Cutters (Nonredundant) | 4 |
R _Map
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& = C & ncbinlm.nih.gov/nuccore/1700998533 & 2 w H O 72 |° :
Jdb_xref="MIM:388335"
exon 1..283
................. 1 e

/gene_synonym="ACEH"
/inference="alignment:Splign:2.1.8"
exon 204, .492
................. Jgene="ACE2"
/gene_synonym="ACEH"
/inference="alignment:Splign:2.1.8"
misc_feature 262..264
.................................................... Jgenec"ACE2"
/gene_synonym="ACEH"
/note="upstream in-frame stop codon”
cDs 387..2724
............. Jgenec"ACE2"
/gene_synonym="ACEH"
/EC_number="3.4.17.23"
/note="ACE-related carboxypeptidase; metalloprotease
MPROT15; angiotensin-converting enzyme homolog;
angiotensin I converting enzyme (peptidyl-dipeptidase A)
2m
Jcodon_st

art=1

anzyme 2 precursor”

/db_xref="GenelID:59272"

Jdb_xref="HGNC:HGNC:13557"

Jdb_xref="MIM:388335"
Jtranslation="MSSSSHWLLLSLVAVTAAQSTIEEQAKTFLDKFNHEAEDLFYQSS
LASKHNYNTNITEENVQMMNNAGDKWSAFLKEQSTLAQMYPLQEIQNLTVK LOLOALQQ
NGSSVLSEDKSKRLNTILNTMSTIYSTGKVCNPDNPQECLLLEPGLNEIMANS LDYNE
RLWAWESWRSEVGKQLRPLYEEYVVLKNEMARANHYEDY GDYWRGDYEVNGVDGYDYS
RGQOLIEDVEHT FEEIKPLYEHLHAYVRAKLMNAYPSY ISPIGC LPAHL LGDMWGRFWT
HNLYSLTVPFGQKPNIDVTDAMVDQAWDAQRIFKEAEKFFVSVGLPNMTQGFWENSMLT
DPGNVQKAVCHPTAWDLGKGDFRILMCTKVTMDDFLTAHHEMGHIQYDMAYAAQPFLL
RNGANEGFHEAVGEIMSLSAATPKHLKSIGLLSPDFQEDNETEINFLLKQALTIVGTL
PFTYMLEKWRWMVFKGE IFPKDQWMK KWWEMKREIVGVVEFVPHDETYCDPASLFHVSN
DYSFIRYYTRTLYQFQFQEALCQAAKHEGF LHKCDISNS TEAGQKLFNMLRLGKSEFW
TLALENVVGAKNMNYRPLLNYFEPLFTWLKDQNKNSFVGWSTDWSPYADQSIKVRISL
KSALGDKAYEWNDNEMY LFRSSVAY AMRQYFLKVKNQMILFGEEDVRVANLKPRISFN
FFVTAPKNWVSDIIPRTEVEKAIRMSRSRINDAFRLNDNSLEFLGIQPTLGPPNQPPVS
IWLIVFGVWVMGVIVVGIVILIFTGIRDRKKKNKARSGENPYASIDISKGENNPGFQNT

DDVQTSF"
387..357

https://www.ncbi.nlm.nih.gov/nuccore/NM_021804.3?from=307&to=2724




C @& ncbinlm.nih.gov/protein/11225609 B 2 W 0O 2 0 :

Sign in to NCBI

& NCBI  Resources ¥ How To @

Protein Protein v l search

Advanced

COVID-19 is an emerging, rapidly evolving situation.

Get the latest public health information from CDC: hitps:/www.coronavirus.gowv .
Get the latest research from NIH: hitps:/fiwww.nih.gov/coronavirus.

GenPept - Sendto « .
Change region shown -

angiotensin-converting enzyme 2 precursor [Homo sapiens]

NCBI Reference Sequence: NP_068576.1
Identical Proteins FASTA  Graphics

Customize view b

Analyze this sequence

Go to: (%)

© Run BLAST
LOCUS NP_968576 805 aa linear PRI 22-MAR-2020 Identify Conserved Domains
DEFINITION angiotensin-converting enzyme 2 precursor [Homo sapiens].
ACCESSTION  NP_©968576 XP_9@5274628 Highlight Sequence Features
VERSION NP_268576.1 o
DBSOURCE ~ REFSEQ: accession NM_821864.3 Find in this Sequence
KEYWORDS ~ RefSeq. ) Show in Genome Data Viewer
SOURCE Homo sapiens (human)

ORGANISM Homo sapiens
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
Mammalia; Eutheria; Euarchontoglires; Primates; Haplorrhini; Protein 3D Structure
Catarrhini; Hominidae; Homo. ACE2-BOAT1 complex, open
REFERENCE 1 (residues 1 to 885) conformation '
AUTHORS  Zhou P, Yang XL, Wang XG, Hu B, Zhang L, Zhang W, 51 HR, Zhu Y, Li PDB- 6M1D
B, Huang CL, Chen HD, Chen 1, Luo Y, Guo H, Jiang RD, Liu MQ, Chen Source: Homo sapiens
Y, Shen XR, Wang X, Zheng XS, Zhao K, Chen QJ, Deng F, Liu LL, Yan Method: Electron
B, Zhan FX, Wang YY, Xiao GF and Shi ZL. Microscopy
TITLE A pneumonia outbreak associated with a new coronavirus of probable Resolution: 4.5 A

-

bat origin
JOURNAL Nature 579 (7798), 270-273 (2029) See all 16 structures...
PUBMED 32815587
REFERENCE 2 (residues 1 to 885)
AUTHORS Letko.M, Marzi A and Munster V. Articles about the ACE2 gene e
TITLE Functional assessment of cell entry and receptor usage for
SARS-CoV-2 and other lineage B betacoronaviruses

Functional assessment of cell entry and receptor



C @& ncbinlm.nih.gov/protein/11225609 B 2 W 0O 2 0 :
/note="propagated from UniProtkB/Swiss-Prot (Q9BYF1.2)" N
Site 698

/site_type="glycosylation"
Jexperiment="experimental evidence, no additional details
recorded”
/note="N-linked (GlcNAc...) asparagine. {EC0:0008@255};
propagated from UniProtKB/Swiss-Prot (Q9BYF1.2)"
Region 697..716
""""""""""""" /region_name="Essential for cleavage by TMPRSS11D and
TMPRSS2"
Jexperiment="experimental evidence, no additional details
recorded”
/note="propagated from UniProtkB/Swiss-Prot (Q9BYF1.2)"
Site 741..761
"""""""""""" /site_type="transmembrane region"
Jexperiment="experimental evidence, no additional details
recorded”
/note="propagated from UniProtkB/Swiss-Prot (Q9BYF1.2)"
CcDs 1..885
""""""" /gene="ACE2"
/gene_synonym="ACEH"
/coded by="NM_621804.3:307..2724"
/db_xref="CCDS:CCD514165. 1"
/db_xref="GeneID:59272"
Jdb_xref="HGNC:HGNC:13557"
/db_xref="MIM:388335"
ORIGIN
1 msssswllls lvavtaaqst ieeqaktfld kfnheaedlf ygsslaswny ntniteenvg
61 nmnnagdkws aflkeqstla gmyplgeign ltvklglgal ggqngssvlse dkskrlntil
121 ntmstiystg kvenpdnpge clllepglne imansldyne rlwaweswrs evgkglrply
181 eeyvvlknem aranhyedyg dywrgdyevn gvdgydysrg gqliedvehtf eeikplyehl
241 hayvraklmn aypsyispig clpahllgdm wgrfwtnlys ltvpfggkpn idvtdamvdg
301 awdaqrifke aekffvsvgl pnmtggfwen smltdpgnvq kavchptawd lgkgdfrilm
361 cthkvtmddfl tahhemghiq ydmayaagpf llrnganegf heavgeimsl saatpkhlks
421 igllspdfge dneteinfll kgaltivgtl pftymlekwr wmvTkgeipk dqumickwwem
481 kreivgvvep vphdetycdp aslfhvsndy sfiryytrtl ygqfgfgealc gaakhegplh
541 kcdisnstea ggklfnmlrl gksepwtlal envvgaknmn vrpllnyfep 1ftwlkdgnk
601 nsfvgwstdw spyadgsikv rislksalgd kayewndnem ylfrssvaya mrgyfTlkvkn
661 gmilfgeedv rvanlkpris fnffvtapkn vsdiiprtev ekairmsrsr indafrlndn
721 sleflgiqpt lgppngppvs iwlivfgvwm gvivvgivil iftgirdrkk knkarsgenp
781 yasidiskge nnpgfgntdd vgtst
1

Yo are hera NCPRI = Proteine = Pratein Natahaze Counnort Centar |



C @& ncbinlm.nih.gov/protein/11225609 B 2 W 0O 2 0 :

& NCBI

Sign in to NCBI

Resources & How To ¥

Protein Protein v l search

Advanced

COVID-19 is an emerging, rapidly evolving situation.

Get the latest public health information from CDC: hitps:/www.coronavirus.gowv .
Get the latest research from NIH: hitps:/fiwww.nih.gov/coronavirus.

GenPept - Sendto « .
Change region shown -
angiotensin-converting enzyme 2 precursor [Homo sapiens]
Customize view -
NCBI Reference Sequence: NP_068576.1
Identical Proteins FASTA  Graphics
— Analyze this sequence =
Goto [v) Run BLAST
LOCUS NP_@GSB?G B8@5 aa linear' PRI ) . ) . Identlfy Consewed Domains
DEFINITION angiotensin-converting enzyme 2 precursor [Homo sapiens]| View conserved domains detected in this protein sequence
ACCESSTION  NP_©968576 XP_9@5274628 using CD-search. Highlight Sequence Features
VERSION NP @68576.1 R
DBSOURCE ~ REFSEQ: accession NM_821804.3 Find in this Sequence
KEYWORDS  RefSeq. Show in Genome Data Viewer
SOURCE Homo sapiens (human)

ORGANISM Homo sapiens
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
Mammalia; Eutheria; Euarchontoglires; Primates; Haplorrhini; Protein 3D Structure =
Catarrhini; Hominidae; Homo. ACE2-BOAT1 complex, open
REFERENCE 1 (residues 1 to 885) conformation '
AUTHORS  Zhou P, Yang XL, Wang XG, Hu B, Zhang L, Zhang W, 51 HR, Zhu Y, Li PDB- 6M1D
B, Huang CL, Chen HD, Chen 1, Luo Y, Guo H, Jiang RD, Liu MQ, Chen Source: Homo sapiens
Y, Shen XR, Wang X, Zheng XS, Zhao K, Chen QJ, Deng F, Liu LL, Yan Method: Electron
B, Zhan FX, Wang YY, Xiao GF and Shi ZL. Microscopy

TITLE A pneumonia outbreak associated with a new coronavirus of probable Resolution 4.5 A
bat origin
JOURNAL  Nature 579 (7798), 27@-273 (2029) See all 16 structures...

PUBMED 32815587
REFERENCE 2 (residues 1 to 885)
AUTHORS  Letko M, Marzi A and Munster V.

——— A

- - R ) . . £ Articles about the ACE2 gene =
2 or
https://www.ncbi.nlm.nih.gov/Structure/cdd/wrpsb.cgi?INPUT_TYPE=live&SEQUENCE=NP_068576.1 Functional assessment of cell entry and receptor




i

&

@& ncbinlm.nih.gov/Structure/cdd/wrpsb.cgi?INPUT_TYPE=live&SEQUENCE=NP_068576.1 B Q2 W (El f 0 :

-
<3 NCBI

EEETRRE S Newsearch | Structure Home 3D Macromolecular Structures | Conserved Domains | Pubchem | BioSystems

COVID-19 is an emerging, rapidly evolving situation.
(V)] Get the latest public health information from CDC: https://www.coronavirus.gov .
Get the latest research from NIH: https://www.nih.gov/coronavirus.

Conserved domains on [gi| 11225609 |ref|NP_068576]] view |Concise Results v | @
angiotensin-converting enzyme 2 precursor [Homo sapiens]

Protein Classification

angiotensin-converting enzyme 2 (domain architecture ID 11117526}
angiotensin-converting enzyme 2 is a carboxypeptidase which converts angiotensin I to angiotensin 1-9, and angiotensin II to the vasodilator angiotensin 1-7

Graphical summary [EFITIRIREELNCIEVEN show extra options » ”

1 125 250 375 sii 625 750 05

Query se
™ 9. Zn binding site
active site

Specific hits Peptidase M2
Superfanilies GluZincin superfamily Collectrin superfamily

| 4

Search for similar domain architectures | @ Refine search | @

List of domain hits ¢

Name Accession Description Interval E-value
[+] Peptidase_M2  pfam01401 Angiotensin-converting enzyme; Members of this family are dipeptidyl carboxydipeptidases ... 19-605 De+00
[+] Collectrin pfam16959 Renal amino acid transporter; Collectrin is a single-pass transmembrane protein that is ... 617-770  5.51e-93
References:

I Marchler-Bauer A et al. (2017), "CDD/SPARCLE: functional classification of proteins via subfamily domain architectures.”, Nucleic Acids Res.45(D)200-3.
BA Marchler-Bauer A et al. (2015), "CDD: NCBI's conserved domain database.”, Nucleic Acids Res.43(D)222-6.

BA Marchler-Bauer A et al. (2011), "CDD: a Conserved Domain Database for the functional annotation of proteins.”, Nucleic Acids Res.39(D)225-5.

BA Marchler-Bauer A, Bryant SH (2004), "CD-Search: protein domain annotations on the fly.", Nucleic Acids Res.32(W)327-331.

Help | Disclaimer | Write to the Help Desk
NCBI | NLM | NIH
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[} 7 EJ -mﬁa ol EE . i]'

Mew Open

Save Print Undo Redo Copy Paste

Selected: 1 codon (361 ..363 = 3 bp)

= 3506 bp

10 20 30 40 50 60 70 a0 S0 100 110 120 130

| |
tagatactctttggatttcataccatgtggaggctttcttacttccacgtgaccttgactgagttttgaatagcgcccaacccaagttcaaaggctgataagagagaaaatctcatgaggaggttttagt
[ [ [ [ [ [ [

atctatgagaaacctaaagtatggtacacctccgaaagaatgaaggtgcactggaactgactcaaaacttatcgcggogttgggttcaagtttccgactattctctcttttagagtactcctccaaaatca

PFIFI
Tth111l EcoP151

ctagggaaagtcattcagtggatgtgatcttggctcacaggggacgatgtcaagctcttcctggctccttctcagecttgttgctgtaactgctgctcagtccaccattgaggaacaggccaagacatet
[l [l [l [l [l [l [l [l [l [l [l [l [l

1 } 1 } 1 ] 1 } 1 ] 1 ] 1 } 1 } i } t } t } t } t i
gatccctttcagtaagtcacctacactagaaccgagtgtcccctgectacagttcgagaaggaccgaggaagagtcggaacaacgacattgacgacgagtcaggtggtaactccttgtccggttctgtaaa
M S § S§ s wW L L L S L V A V T A A QNMT 1 E E Q A K T F

Serine (19)
= ORF: 307 ..2724 = 2418 bp
Psil 805 amino acids = 92.5 kDa PspFI AhdI

|
ttggacaagtttaaccacgaagccgaagacctgttctatcaaagttcacttgcttcttggaattataacaccaatattactgaagagaatgtccaaaacatgaataatgctggggacaaatggtctgcct

aacctgttcaaattggtgcttcggcttctggacaagatagtttcaagtgaacgaagaaccttaatattgtggttataatgacttctcttacaggttttgtacttattacgacccctgtttaccagacgga
L b K F N H E A E D L F Y Q § S L A S W N Y N T N I T E E N V Q@ N M N N A G D K W S5 A
HindIII

ttttaaaggaacagtccacacttgcccaaatgtatccactacaagaaattcagaatctcacagtcaagcttcagectgcaggctcttcagcaaaatgggtcttcagtgectctcagaagacaagagcaaacd
L L L L L L L

aaaatttccttgtcaggtgtgaacgggtttacataggtgatgttctttaagtcttagagtgtcagttcgaagtcgacgtccgagaagtcgttttacccagaagtcacgagagtcttctgttctcgtttge

F L K E Q@ S5 T L A @ M ¥ P L Q@ E I Q N L T ¥ K L Q@ L Q© A L Q© Q N G S S ¥ L s E D K 5 K R
B A E A A P E E A F H T K L A R L L € s C Vv

SexAI*

gttgaacacaattctaaatacaatgagcaccatctacagtactggaaaagtttgtaacccagataatccacaagaatgcttattacttgaaccaggtttgaatgaaataatggcaaacagtttagactac
L L L L L L L L L L L L L L L L L L L L L L L L L L

¥ T ¥ T ¥ T ¥ T T T ¥ T ¥ T ¥ T T T T ¥ T
caacttgtgttaagatttatgttactcgtggtagatgtcatgaccttttcaaacattgggtctattaggtgttcttacgaataatgaacttggtccaaacttactttattaccgtttgtcaaatctgatg

L N T 1 L N T M S T 1 Y S T G K v s N P D N P Q E s L L L E P G L N E 1 M A N S L D Y
T 5 c L E L Y L 5 cC W R c Y Q F L K Y G L Y D v L 1 5 1 v Q v L N 5 H F L P L c N L 5 c

BqIII

Q_Mw

Unigue 6+ Cutters (Nonredundant) | 4 |
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File Edit View Enzymes Features Primers Actions Window Help

O S

MNew Open Save Print Undo Redo Copy Paste
Selected: 1 codon (2119 .. 2121 = 3 bp) = 3596 bp
10 20 30 40 50 G50 70 80 S0 100 110 120 130
.I aaatccattggtcttctgtcacccgattttcaagaagacaatgaaacagaaataaacttcctgctcaaacaagcactcacgattgttgggactctgccatttacttacatgttagagaagtggaggtgga ﬂ
t i } } 1690
= tttaggtaaccagaagacagtgggctaaaagttcttctgttactttgtctttatttgaaggacgagtttgttcgtgagtgctaacaaccctgagacggtaaatgaatgtacaatctcttcacctccacct
III K s 1 66 L L S Pp D F Q E D N E T E I N F L L K Q@ A L T 1 ¥ G T L P F T ¥ M L E K W R W -
E;I tggtctttaaaggggaaattcccaaagaccagtggatgaaaaagtggtgggagatgaagcgagagatagttggggtggtggaacctgtgccccatgatgaaacatactgtgaccccgcatctctgttcca
1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [
} } } } } } } } } } } } } } } } } } } } } } } } } } 1820
accagaaatttcccctttaagggtttctggtcacctactttttcaccaccctctacttcgectctctatcaaccccaccaccttggacacggggtactactttgtatgacactggggcgtagagacaaggt
i M VvV F K G E I P K D Q W M K K W W E M K R E I Vv G VvV V E P ¥V P H D E T ¥ C D P A S5 L F H =
ﬁ.rag
ET tgtttctaatgattactcattcattcgatattacacaaggaccctttaccaattccagtttcaagaagcactttgtcaagcagctaaacatgaaggccctctgcacaaatgtgacatctcaaactctaca
L L L L L L L L L L L L L L L L L L L L L L L L L L
t } t } t } t } t } t } t } t } t } t } t } t } t } 1950
acaaagattactaatgagtaagtaagctataatgtgttcctgggaaatggttaaggtcaaagttcttcgtgaaacagttcgtcgatttgtacttccgggagacgtgtttacactgtagagtttgagatgt
v 5 N D ¥ S F 1 R ¥ ¥ T R T L ¥ Q F Q F Q E A L C Q A A K H E 6 P L H K C D I 5 N 5 T -
gaagctggacagaaactgttcaatatgctgaggcttggaaaatcagaaccctggaccctagcattggaaaatgttgtaggagcaaagaacatgaatgtaaggccactgctcaactactttgagccctrat
1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [
} } } } } } } } } } } } } } } } } } } } } } } } } } 2080
cttcgacctgtctttgacaagttatacgactccgaaccttttagtcttgggacctgggatcgtaaccttttacaacatcctcgtttcttgtacttacattccggtgacgagttgatgaaactcgggaata
E A G Q K L F N M L R L G K S E P W T L A L E N V V G A K N M N V R P L L N ¥ F E P L -
PshAI
ttacctggctgaaagaccagaacaagaattcttttgtgggatggagtaccgactggagtccatatgcagaccaaagcatcaaagtgaggataagcctaaaatcagctcttggagataaagcatatgaatg o
1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [
} } } } } } } } } } } } } } } } } } } } } } } } } } 2210
aatggaccgactttctggtcttgttcttaagaaaacaccctacctcatggctgacctcaggtatacgtctggtttcgtagtttcactcctattcggattttagtcgagaacctctatttcgtatacttac
F T W L K D Q@ N K N S F vpHEgBw s T D W S P ¥ A D © S I K ¥V R I S L K S A L 6 D K A ¥ E W =
Glycine (605)
ORF: 307 ..2724 = 2418 bp
gaacgacaatgaaatgtacctgttccgatc: 805 amino acids = 92.5kpajaggcagtactttttaaaagtaaaaaatcagatgattctttttggggaggaggatgtgcgagtggctaatttgaaaccaaga
1 [ 1 [ 1 [ I I I [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [
} } } } } } } } } } } } } } } } } } } } } } } } } } 2340
cttgctgttactttacatggacaaggctagtagacaacgtatacgatactccgtcatgaaaaattttcattttttagtctactaagaaaaacccctcctcctacacgectcaccgattaaactttggttct
N D N E M Y L F R S5 S5 V A ¥ A M R Q ¥ F L K ¥ K N Q M I L F G E E D V R ¥ A N L K P R —
- B I 1 R K P 5 s 5 T R T A L K F G L
atctcctttaatttctttgtcactgcacctaaaaatgtgtctgatatcattcctagaactgaagttgaaaaggccatcaggatgtcccggageccgtatcaatgatgectttccgtctgaatgacaacagcec -
1 1 1 1 [ 1 [ 1 [ 1 [ 1 [ [ [ [ [ 1 [
t . t . t . t . t . t . t . t . t . t . t . t . t . 2470
Unique 6+ Cutters (Nonredundant) m

q_Map Sequence | Enzymes | Features Primers History [ Description Pa




File Edit View Enzymes Features Primers Actions Window Help

O S

= 3506 bp

MNew Open Save Print Undo Redo Copy Paste
Selected: 587 codons (361 ..2121 = 1761 bp)
- 10 20 30 40 50 G50 70 80 S0 100 110 120 130
.I L LY U YU U O G L LU UGy LU LYY LU MO L CO LU Uy U E Uy Y LYo B s E YU UG YU s C o UM HH s C LU YU YUY L LYY Lo HE Y L E LU YU LU L CO EL CL C L L LUy UYL UG E oL Lo LU U e O C oo
I:’ PFIFI
Tth1111 EcoP15I
. ctagggaaagtcattcagtggatgtgatcttggctcacaggggacgatgtcaagctcttcctggctccttctcagccttgttgctgtaactgctgctcagtccaccattgaggaacaggccaagacattt
I ' I I
Eal gatccctttcagtaagtcacctacactagaaccgagtgtcccctgctacagttcgagaaggaccgaggaagagtcggaacaacgacattgacgacgagtcaggtggtaactccttgtccggttctgtaaa
o M S5 s S5 s W L L L s L V A V T A A 0
Asn
A Psil BseYI| PspFI AhdI
EE ttggacaagtttaaccacgaagccgaagacctgttctatcaaagttcacttgcttcttggaattataacaccaatattactgaagagaatgtccaaaacatgaataatgctggggacaaatggtctgcct
1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [
T T T T T T T T T T T T T T T T T T T T T 1 U 1 U 1
aacctgttcaaattggtgcttcggcttctggacaagatagtttcaagtgaacgaagaaccttaatattgtggttataatgacttctcttacaggttttgtacttattacgacccctgtttaccagacgga
HindIII
ttttaaaggaacagtccacacttgcccaaatgtatccactacaagaaattcagaatctcacagtcaagcttcagctgcaggctcttcagcaaaatgggtcttcagtgctctcagaagacaagagcaaacg
1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [
L) T T L) T L) T L) T L) T L) T L) T T L) T L) T L) T T
aaaatttccttgtcaggtgtgaacgggtttacataggtgatgttctttaagtcttagagtgtcagttcgaagtcgacgtccgagaagtcgttttacccagaagtcacgagagtcttctgttctcgtttge
=
|Sexﬁ1*
gttgaacacaattctaaatacaatgagcaccatctacagtactggaaaagtttgtaacccagataatccacaagaatgcttattacttgaaccaggtttgaatgaaataatggcaaacagtttagactac
1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [
T T T T T T T T T T T T T T T T T T T T T T U 1 U 1
caacttgtgttaagatttatgttactcgtggtagatgtcatgaccttttcaaacattgggtctattaggtgttcttacgaataatgaacttggtccaaacttactttattaccgtttgtcaaatctgatg
=
FgHI
aatgagaggctctgggcttgggaaagctggagatctgaggtcggcaagcagctgaggccattatatgaagagtatgtggtcttgaaaaatgagatggcaagagcaaatcattatgaggactatggggatt
1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [
T T T T T T T T T T T T T T T T T T T T T T U 1 U 1
fttactctccgagacccgaaccctttcgacctctagactccageccgttcgtcgactccggtaatatacttctcatacaccagaactttttactctaccgttctcgtttagtaatactcctgatacccctaa
Unique 6+ Cutters (Nonredundant) m
% Map Seguence | Enzymes | Features Primers History

3290
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780
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File Edit View Enzymes Features Primers Actions Window Help

O S

= 3506 bp

MNew Open Save Print Undo Redo Copy Paste
Selected: 587 codons (361 ..2121 = 1761 bp)
- 10 20 30 40 50 G50 70 80 S0 100 110 120 130
.I L LY U YU U O G L LU UGy LU LYY LU MO L CO LU Uy U E Uy Y LYo B s E YU UG YU s C o UM HH s C LU YU YUY L LYY Lo HE Y L E LU YU LU L CO EL CL C L L LUy UYL UG E oL Lo LU U e O C oo
I:’ PFIFI
Tth1111 EcoP15I
. ctagggaaagtcattcagtggatgtgatcttggctcacaggggacgatgtcaagctcttcctggctccttctcagccttgttgctgtaactgctgctcagtccaccattgaggaacaggccaagacattt
I ' I I
Eal gatccctttcagtaagtcacctacactagaaccgagtgtcccctgctacagttcgagaaggaccgaggaagagtcggaacaacgacattgacgacgagtcaggtggtaactccttgtccggttctgtaaa
o M S5 s S5 s W L L L s L V A V T A A 0
Asn
A Psil BseYI| PspFI AhdI
EE ttggacaagtttaaccacgaagccgaagacctgttctatcaaagttcacttgcttcttggaattataacaccaatattactgaagagaatgtccaaaacatgaataatgctggggacaaatggtctgcct
1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [
T T T T T T T T T T T T T T T T T T T T T 1 U 1 U 1
aacctgttcaaattggtgcttcggcttctggacaagatagtttcaagtgaacgaagaaccttaatattgtggttataatgacttctcttacaggttttgtacttattacgacccctgtttaccagacgga
HindIII
ttttaaaggaacagtccacacttgcccaaatgtatccactacaagaaattcagaatctcacagtcaagcttcagctgcaggctcttcagcaaaatgggtcttcagtgctctcagaagacaagagcaaacg
1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [
L) T T L) T L) T L) T L) T L) T L) T T L) T L) T L) T T
aaaatttccttgtcaggtgtgaacgggtttacataggtgatgttctttaagtcttagagtgtcagttcgaagtcgacgtccgagaagtcgttttacccagaagtcacgagagtcttctgttctcgtttge
=
|Sexﬁ1*
gttgaacacaattctaaatacaatgagcaccatctacagtactggaaaagtttgtaacccagataatccacaagaatgcttattacttgaaccaggtttgaatgaaataatggcaaacagtttagactac
1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [
T T T T T T T T T T T T T T T T T T T T T T U 1 U 1
caacttgtgttaagatttatgttactcgtggtagatgtcatgaccttttcaaacattgggtctattaggtgttcttacgaataatgaacttggtccaaacttactttattaccgtttgtcaaatctgatg
=
FgHI
aatgagaggctctgggcttgggaaagctggagatctgaggtcggcaagcagctgaggccattatatgaagagtatgtggtcttgaaaaatgagatggcaagagcaaatcattatgaggactatggggatt
1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [
T T T T T T T T T T T T T T T T T T T T T T U 1 U 1
fttactctccgagacccgaaccctttcgacctctagactccageccgttcgtcgactccggtaatatacttctcatacaccagaactttttactctaccgttctcgtttagtaatactcctgatacccctaa
Unique 6+ Cutters (Nonredundant) m
% Map Seguence | Enzymes | Features Primers History
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7 Untitled.dna* (Linear / 3596 bp) - 8
File Edit View Enzymes Features Primers Actions Window Help
~ . \ . o .
O RE A
MNew Open Save Print Undo Redo Copy Paste
Selected: 587 codons (361 ..2121 = 1761 bp) = 3596 bp
hd 10 20 30 110 120 130

Q

e ldigudyuuauorscadauygraigyraradc o oo o gy

ctagggaaagtcattcagtggatgtgatcttggg
L L L L L L
T T T T u 1

gatccctttcagtaagtcacctacactagaaccd

ttggacaagtttaaccacgaagccgaagacctg
1 [ 1 [ 1 [
T T T T T 1

aacctgttcaaattggtgcttcggcttctggaca
L D K F N H E A E D L

ttttaaaggaacagtccacacttgcccaaatgtsa
1 1 1 1 1 1

T T T T T 1
aaaatttccttgtcaggtgtgaacgggtttaca
F L K E 0 5 T L A Q M

gttgaacacaattctaaatacaatgagcaccatc
1 1 1 1 1 1
T T T T T 1
caacttgtgttaagatttatgttactcgtggtad
L N T I L N T M S T I
T § C L E L Y L S C w

BgIII

40 50 60 70 a0

Feature: I

- B — «—

[ Translate this feature in Sequence view Options... |

Type: Imisc_feature

1761 bp / 1 segment

361

Location

Segment

S0 100

Split Feature...

T e e T

cattgaggaacaggccaagacattt
L L L L L

Merge Segments

T T T T T
gtaactccttgtccggttctgtaaa
1 E E Q A K T F

BseYI AhdI

aatgctggggacaaatggtctgcct
[ L [ L [

PspFI

Delete Segment

Size (bp) Color

1  Feature 1 361 .. 2121 =

1761 =]

ttacgacccctgtttaccagacgga

N A G D K W = A

tgctctcagaagacaagagcaaacg
1 1 1 1 1

1 T T T T

acgagagtcttctgttctcgtttge

[ L 5 E D K S K R
A R L L C 5 C v

aataatggcaaacagtttagactac
1 1 1 1 1

1 T T T T

ttattaccgtttgtcaaatctgatyg
I M A N S L D Y

F L P L C N L 5 C

aatgagaggctctgggcttgggaaagctggagatctgaggtcggcaagcagctgaggccattatatgaagagtatgtggtcttgaaaaatgagatggcaagagcaaatcattatgaggactatggggatt
L [ L [ L [ L [ L [ L [ L [ L [ L [ L [ L [ L [ L [
T T T T T T T T T T T T T

ttactctccgagacccgaaccctttcgacctctagactccagecgttcgtcgactccggtaatatacttctcatacaccagaactttttactctaccgttctcgtttagtaatactcctgatacccctaa
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View Enzymes Features Primers Actions Window Help

Untitled.dna* (Linear / 3596 bp)

o

j' NH',;U = S _*va__]v

New

Open

Save Print Undo Redo Copy Paste

Selected:

587 codons (361 .. 2121 = 1761 bp)

= 3506 bp

Q

10 20 30

40 50 60 70 a0

S0 100 110 120 130

L ¥ T Y N E T o T ¥ ¥ L R L T W W O T T T L B W W T L L I L L W L T o o g P L g i i i g F g R Ty F

P

Add Feature for Untitled

Feature: IPeptidase_MZ

ctagggaaagtcattcagtggatgtgatcttgge
L L L L L L
¥ T ¥ T ¥ T

gatccctttcagtaagtcacctacactagaacce

Type: Imisc_feature j — — «— >

[ Translate this feature in Sequence view Options... |

ttggacaagtttaaccacgaagccgaagacctgt 4,
L [ L [ L [

1761 bp / 1 segment

‘cattgaggaacaggccaagacattt
1 L 1 L 1

T ¥ T ¥ T
[gtaactccttgtccggttctgtaaa

split Feature... BSEYI| PspFI AhdI

2121

aacctgttcaaattggtgcttcggcttctggacs

‘aatgctggggacaaatggtctgect
[ L [ L [

Merge Segments 1 i 1 1 1

.ttacgacccctgtttaccagacgga
Delete Segment | N A

Segment Location Size (bp) Color
ttttaaaggaacagtccacacttgcccaaatgte 1 Peptidase M2 361 .. 2121::’ 1761
1 1 1 1 1 1
T T T T T 1
aaaatttccttgtcaggtgtgaacgggtttacat
: == Mo Color
EEEEENENEN
|/mote ] - EEEEENEE
ENONEDNNEE
gttgaacacaattctaaatacaatgagcaccatc 00O EmEO
1 i i i i i Ooooooo@md
caacttgtgttaagatttatgttactcgtggtac More Colors... Cancel
0K

BgIII

aatgagaggctctgggcttgggaaagctggagatctgaggtcggcaagcagctgaggccattatatgaagagtatgtggtcttgaaaaatgagatggcaagagcaaatcattatgaggactatggggatt
L [ L [ L [ L [ L [ L [ L [ L [ L [ L [ L [ L [ L [
T T T T T T T T T T T T T

ttactctccgagacccgaaccctttcgacctctagactccagecgttcgtcgactccggtaatatacttctcatacaccagaactttttactctaccgttctcgtttagtaatactcctgatacccctaa
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@& ncbinlm.nih.gov/Structure/cdd/wrpsb.cgi?INPUT_TYPE=live&SEQUENCE=NP_068576.1 B Q2 W (El f 0 :

-
<3 NCBI

EEETRRE S Newsearch | Structure Home 3D Macromolecular Structures | Conserved Domains | Pubchem | BioSystems

COVID-19 is an emerging, rapidly evolving situation.
(V)] Get the latest public health information from CDC: https://www.coronavirus.gov .
Get the latest research from NIH: https://www.nih.gov/coronavirus.

Conserved domains on [gi| 11225609 |ref|NP_068576]] view |Concise Results v | @
angiotensin-converting enzyme 2 precursor [Homo sapiens]

Protein Classification

angiotensin-converting enzyme 2 (domain architecture ID 11117526}
angiotensin-converting enzyme 2 is a carboxypeptidase which converts angiotensin I to angiotensin 1-9, and angiotensin II to the vasodilator angiotensin 1-7

Graphical summary [EFITIRIREELNCIEVEN show extra options » ”

1 125 250 375 sii 625 750 05

Query se
™ 9. Zn binding site
active site

Specific hits Peptidase M2
Superfanilies GluZincin superfamily Collectrin superfamily

| 4

Search for similar domain architectures | @ Refine search | @

List of domain hits ¢

Name Accession Description Interval E-value
[+] Peptidase_M2  pfam01401 Angiotensin-converting enzyme; Members of this family are dipeptidyl carboxydipeptidases ... 19-605 De+00
[+] Collectrin pfam16959 Renal amino acid transporter; Collectrin is a single-pass transmembrane protein that is ... 617-770  5.51e-93
References:

I Marchler-Bauer A et al. (2017), "CDD/SPARCLE: functional classification of proteins via subfamily domain architectures.”, Nucleic Acids Res.45(D)200-3.
BA Marchler-Bauer A et al. (2015), "CDD: NCBI's conserved domain database.”, Nucleic Acids Res.43(D)222-6.

BA Marchler-Bauer A et al. (2011), "CDD: a Conserved Domain Database for the functional annotation of proteins.”, Nucleic Acids Res.39(D)225-5.

BA Marchler-Bauer A, Bryant SH (2004), "CD-Search: protein domain annotations on the fly.", Nucleic Acids Res.32(W)327-331.

Help | Disclaimer | Write to the Help Desk
NCBI | NLM | NIH




File Edit View Enzymes Features Primers Actions Window Help

DJH@?’\@J

pen  Save Print Undo Redo Copy Paste
Selected: 154 codons (2155 .. 2616 = 462 bp) = 3596 bp
10 20 30 40 50 60 70 80 90 100 110 120 130
III E A G Q K L F N M L R L G K S E P W T L A L E N v v G A K N M N v R P L L N Y F E P L - ::
I:’ PshAI
. ttacctggctgaaagaccagaacaagaattcttttgtgggatggagtaccgactggagtccatatgcagaccaaagcatcaaagtgaggataagcctaaaatcagctcttggagataaagcatatgaatg
EI : : ; : : : : : : : ; : : : ; : ; : ; : ; : ; : ; : 2210
aatggaccgactttctggtcttgttcttaagaaaacaccctacctcatggctgacctcaggtatacgtctggtttcgtagtttcactcctattcggattittagtcgagaacctctatttcgtatacttac
e F T W L K D Q N K N S F v G W S T D wW § P Y A D Q —
Arag
?T gaacgacaatgaaatgtacctgttccgatcatctgttgcatatgctatgaggcagtactttttaaaagtaaaaaatcagatgattictttttggggaggaggatgtgcgagtggctaatttgaaaccaaga
I ' 1 ' 1 I 1 ' 1 I 1 ' 1 ' 1 ' 1 I 1 ' 1 ' 1 ' 1
} 1 } 1 } 1 } 1 } 1 } 1 } 1 } 1 } 1 } 1 } 1 } 1 } 1 2340
cttgctgttactttacatggacaaggctagtagacaacgtatacgatactccgtcatgaaaaattttcattttttagtctactaagaaaaacccctcctcctacacgctcaccgattaaactttg_ttct
=
e
atctcctttaatttctttgtcactgcacctaaaaatgtgtctgatatcattcctagaactgaagttgaaaaggccatcaggatgtcccggagccgtatcaatgatgctttccgtctgaatgacaacagcc
i } 2470
tagaggaaattaaagaaacagtgacgtggatttttacacagactatagtaaggatcttgacttcaacttttccggtagtcctacagggcctcggcatagttactacgaaaggcagacttactgttgtcgg
" 5 =
e
tagagtttctggggatacagccaacacttggacctcctaaccagccccctgtttccatatggectgattgtttttggagttgtgatgggagtgatagtggttggcattgtcatcctgatcttcactgggat
; : ; : : : ; : : : : : ; : ; : ; : ; : ; : ; : ; : 2600
atctcaaagacccctatgtcggttgtgaacctggaggattggtcgggggacaaaggtataccgactaacaaaaacctcaacactaccctcactatcaccaaccgtaacagtaggactagaagtgacccta
. . . - - . =
- L
} T } T } T } T } } } } } } } } } } } } } } } } } } 2730
gtctcfagccitcitctttttatttcgtticttcaccticttttaggaatacggaggtagctataatcgtttcctcttttattaggticctaaggttttgtgactactacaagtctggaggaaaatcttttta
K N K A R S G E N P Y A S 1 D 1 S K G E N N P G F Q N T D D v Q T S F =] -
- =] = L L F Y D L 1 G F = Q H H E = R R K = F D
v

crtatntttttortrttnonntnattttnttntatntocsoatnttooatttroatnntaoatonoooatatoonatnataoosanatatrattoosoatntroocsoarcrtaoatnacrtretnttronoooooaaattntrraooan

Unique 6+ Cutters (Nonredundant) 4
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File Edit View Enzymes Features Primers Actions Window Help

B e e

MNew Open Save Print Undo Redo Copy Paste

= 3506 bp

10 20 30 40 bD 60 70 a0 S0 100 110 120 130

b
| & ]
nﬂsn

rg
Ala

100
—

PshAI

ttacctggctgaaagaccagaacaagaattcttttgtgggatggagtaccgactggagtccatatgcagaccaaagcatcaaagtgaggataagcctaaaatcagctcttggagataaagcatatgaatyg
L L L L L L L L L L L L L L L L L L L L L L L L

aatggaccgactttctggtcttgttcttaagaaaacaccctacctcatggctgacctcaggtatacgtctggtttcgtagtttcactcctattcggattttagtcgagaacctctatttcgtatacttac

Peptidase_M2 .- @@ Colectn 0000000000000

gaacgacaatgaaatgtacctgttccgatcatctgttgcatatgctatgaggcagtactttttaaaagtaaaaaatcagatgattctttttggggaggaggatgtgcgagtggctaatttgaaaccaaga
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 } 1 1 } 1 1 1 } 1 } 1 } 1

1 U 1 U 1 1 U 1 1 1 U 1
cttgctgttactttacatggacaaggctagtagacaacgtatacgatactccgtcatgaaaaattttcattttttagtctactaagaaaaacccctcctcctacacgctcaccgattaaactttggrtct

atctcctttaatttctttgtcactgcacctaaaaatgtgtctgatatcattcctagaactgaagttgaaaaggccatcaggatgtcccggagecgtatcaatgatgectttccgtctgaatgacaacagcec
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

tagaggaaattaaagaaacagtgacgtggatttttacacagactatagtaaggatcttgacttcaacttttccggtagtcctacagggcctcggcatagttactacgaaaggcagacttactgttgtcgg

tagagtttctggggatacagccaacacttggacctcctaaccageccccctgtttccatatggctgattgtttttggagttgtgatgggagtgatagtggttggcattgtcatecctgatcttcactgggat
L L L L L L L L L L L L L L L L L L L L L L L L L L

atctcaaagacccctatgtcggttgtgaacctggaggattggtcgggggacaaaggtataccgactaacaaaaacctcaacactaccctcactatcaccaaccgtaacagtaggactagaagtgacccta

cagagatcggaagaagaaaaataaagcaagaagtggagaaaatccttatgcctccatcgatattagcaaaggagaaaataatccaggattccaaaacactgatgatgttcagacctccttttagaaaaat
L L L L L L L L L L L L L L L L L L L L L L L L L L

t } t } t } t } t } t } t } t } t } t } t } t } t
gtctctagccttcttctttttatttcgttcttcacctcttttaggaatacggaggtagctataatcgtttcctcttttattaggtcctaaggttttgtgactactacaagtctggaggaaaatcttttta

Unigue 6+ Cutters (Nonredundant) | 4 |
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2340

2470

2600
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File Edit View Enzymes Features Primers Actions Window Help

B e e

MNew Open Save Print Undo Redo Copy Paste
= 3596 bp
- 10 20 30 40 50 G50 70 80 S0 100 110 120 130
¥ Al
= PshAI
. ttacctggctgaaagaccagaacaagaattcttttgtgggatggagtaccgactggagtccatatgcagaccaaagcatcaaagtgaggataagcctaaaatcagctcttggagataaagcatatgaatg
} } } } } } } } } } } } } } } } } } } } } } } } } } 2210
iil aatggaccgactttctggtcttgttcttaagaaaacaccctacctcatggctgacctcaggtatacgtctggtttcgtagtttcactcctattcggattttagtcgagaacctctatttcgtatacttac
Peptidase_M2 .-  Coleetn
wghowtmnshﬁonsT W L K D Q@ N K N S F ¥ 6 W S T D W S P Y A D Q S I K ¥V R I S L K S A L G D K A Y E W
.ﬂ:‘;"
Ala gaacgacaatgaaatgtacctgttccgatcatctgttgcatatgctatgaggcagtactttttaaaagtaaaaaatcagatgattctttttggggaggaggatgtgcgagtggctaatttgaaaccaaga
Tag } } } } } } } } } } } } } } } } } } } } } } } } } } 2340
— cttgctgttactttacatggacaaggctagtagacaacgtatacgatactccgtcatgaaaaattttcattttttagtctactaagaaaaacccctcctecctacacgectcaccgattaaactttggttct
- Coletn
N D N E M Y L F R S5 S5 V A ¥ A M R Q ¥ F L K ¥ K N Q@ M I L F G E E D V R ¥V A N L K P R
- B 1 I1 R K P 5 5 s T R T A L K F G L
atctcctttaatttctttigtcactgcacctaaaaatgtgtctgatatcattcctagaactgaagttgaaaaggccatcaggatgtcccggageccgtatcaatgatgectttcecgtectgaatgacaacagcece
} } } } } } } } } } } } } } } } } } } } } } } } } } 2470
tagaggaaattaaagaaacagtgacgtggatttttacacagactatagtaaggatcttgacttcaacttttccggtagtcctacagggcctcggcatagttactacgaaaggcagacttactgttgtcgg
- Coletn
1 s F N F F W T A P K N V § D 1 1 P R T E ¥V E K A I R M § R 5§ R I N D A F R L N D N s
- 1 E K L K K T Vv A 66 L F T D S I M 6 L ¥ s T s F A M L I D R L R I L S A K R R F s L L R
tagagtttctggggatacagccaacacttggacctcctaaccagccccctgtttccatatggectgattgtttttggagttgtgatgggagtgatagtggttggcattgtcatcctgatcttcactgggat
t } t } t } t } t } t } t } t } t } t } t } t } t } 2600
atctcaaagacccctatgtcggttgtgaacctggaggattggtcgggggacaaaggtataccgactaacaaaaacctcaacactaccctcactatcaccaaccgtaacagtaggactagaagtgacccta
- colen -
L E F L 66 1 Q P T L G P P N Q P P V¥V 5 I W L I ¥ F 6 ¥V ¥ M 6 ¥V I VvV vV 6 I v I L I F T 6 1
- S N R P I C G V 5 P G G L W 66 6 T E M H S 1 T K P T T 1 P T I T T P M T M
cagagatcggaagaagaaaaataaagcaagaagtggagaaaatccttatgcctccatcgatattagcaaaggagaaaataatccaggattccaaaacactgatgatgttcagacctccttttagaaaaat
t } t } t } t } t } t } t } t } t } t } t } t } t } 2730
gtctctagccttcttctttttatttcgttcttcacctcttttaggaatacggaggtagctataatcgtttcctcttttattaggtcctaaggttttgtgactactacaagtctggaggaaaatcttttta
_ Collectrin ] A
Unique 6+ Cutters (Nonredundant) m
% Map Sequence | Enzymes | Features Primers History [ Description Pa




File Edit View Enzymes Features Primers Actions Window Help

B s e B e

MNew Open Save Print Undo Redo Copy Paste

= 3596 bp

10 20 30 40 50 60 70 80 30 130
yddylLLyydidydddiLyLiiddldiyLiLydyyLLiyyddddiidyddiiLiyydiiLildytdiLyyddddiyLiyldyydyldddyddidilyddliyLlddyyLidLLyLitddilduiLrLydyreeoede
L L L L L L L L L L L L L L L L

L L L L L [l L [l L [l
T T T T T T T T T T T T T T T T T | T | T 1 U 1 U 1
cttcgacctgtctttgacaagttatacgactccgaaccttttagtcttgggacctgggatcgtaaccttttacaacatcctcgtttcttgtacttacattccggtgacgagttgatgaaactcgggaata

PshAI

ttacctggctgaaagaccagaacaagaattcttttgtgggatggagtaccgactggagtccatatgcagaccaaagcatcaaagtgaggataagcctaaaatcagctcttggagataaagcatatgaatg

aatggaccgactttctggtcttgttcttaagaaaacaccctacctcatggctgacctcaggtatacgtctggtttcgtagtttcactcctattcggattttagtcgagaacctctatttcgtatacttac

Peptidase_M2

gaacgacaatgaaatgtacctgttccgatcatctgttgcatatgctatgaggcagtactttttaaaagtaaaaaatcagatgattctttttggggaggaggatgtgcgagtggctaatttgaaaccaaga
L L L L L L L L L L L

cttgctgttactttacatggacaaggctagtagacaacgtatacgatactccgtcatgaaaaattttcattttttagtctactaagaaaaacccctcctcctacacgectcaccgattaaactttggttet

atctcctttaatttctttgtcactgcacctaaaaatgtgtctgatatcattcctagaactgaagttgaaaaggccatcaggatgtcccggagccgtatcaatgatgctttccgtctgaatgacaacagcc

tagaggaaattaaagaaacagtgacgtggatttttacacagactatagtaaggatcttgacttcaacttttccggtagtcctacagggcctcggcatagttactacgaaaggcagacttactgttgtcgg

tagagtttctggggatacagccaacacttggacctcctaaccagccccctgtttccatatggctgattgtttttggagttgtgatgggagtgatagtggttggcattgtcatcctgatcttcactgggat
L L L L L L L L L L L L L L L L L L L L L L L L L
T T T T T T T T T T T T T T T T T T T T T T T T T T

atctcaaagacccctatgtcggttgtgaacctggaggattggtcgggggacaaaggtataccgactaacaaaaacctcaacactaccctcactatcaccaaccgtaacagtaggactagaagtgacccta

cagagatcggaagaagaaaaataaagcaagaagtggagaaaatccttatgcctccatcgatattagcaaaggagaaaataatccaggattccaaaacactgatgatgttcagacctccttttagaaaaat

gtctctagccttcttctttttatttcgttcttcacctcttttaggaatacggaggtagctataatcgtttcctcttttattaggtcctaaggttttgtgactactacaagtctggaggaaaatcttttta

ctatgtttttcctcttgaggtgattttgttgtatgtaaatgttaatttcatggtatagaaaatataagatgataaagatatcattaaatgtcaaaactatgactctgttcagaaaaaaaattgtccaaag
L [l L [l L [l L [l L [l L [l L [l L [l L [l L [l L [l L [l L [l
T T T T T T T T T T T T T T T T T T T | T | U 1 U 1

gatacaaaaaggagaactccactaaaacaacatacatttacaattaaagtaccatatcttttatattctactatttctatagtaatttacagttttgatactgagacaagticttttttttaacaggtttc
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1 ImipEE .
-~ ]

Asn

10 20 30 40 50 60 70 80 S0 100 110 120 130
T T
tagatactctttggatttcataccatgtggaggctttcttacttccacgtgaccttgactgagttttgaatagcgcccaacccaagttcaaaggctgataagagagaaaatctcatgaggaggttttagt
L L L L L L L L L L L L L L

T T T T u 1
atctatgagaaacctaaagtatggtacacctccgaaagaatgaaggtgcactggaactgactcaaaacttatcgcgggttgggttcaagtttccgactattctctcttttagagtactcctccaaaatca

PTIFI
Tth111Il EcoP151

ctagggaaagtcattcagtggatgtgatcttggctcacaggggacgatgtcaagctcttcctggcteccttctcagecttgttgectgtaactgctgctcagtccaccattgaggaacaggccaagacattt
1 1 1 1 1

gatccctttcagtaagtcacctacactagaaccgagtgtcccctgctacagttcgagaaggaccgaggaagagtcggaacaacgacattgacgacgagtcaggtggtaactccttgtccggttctgtaaa

Ala Peptidase_M2
3Use34eﬂermnM0addc0des Ctrl+Alt+3 LS S Sl L e s
Psil BseYI PspFI AhdI

ttggacaagtttaaccacgaagccgaagacctgttctatcaaagttcacttgcttcttggaattataacaccaatattactgaagagaatgtccaaaacatgaataatgctggggacaaatggtctgcct

aacctgttcaaattggtgcttcggcttctggacaagatagtttcaagtgaacgaagaaccttaatattgtggttataatgacttctcttacaggttttgtacttattacgacccctgtttaccagacgga

Peptidase_M2

L D K F N H E A E D L F Y Q S S L A S W N Y N T N 1 T E E N v Q N M N N A G D K w s A

HindIII

ttttaaaggaacagtccacacttgcccaaatgtatccactacaagaaattcagaatctcacagtcaagcttcagctgcaggctcttcagcaaaatgggtcttcagtgctctcagaagacaagagcaaacg
[l [l [l [l [l [l [l [l [l [l

aaaatttccttgtcaggtgtgaacgggtttacataggtgatgttctttaagtcttagagtgtcagttcgaagtcgacgtccgagaagtcgttttacccagaagtcacgagagtcttctgttctegtttge

Peptidase_M2

F L K E Q S T L A Q M Y P L Q E 1 Q N L T v K L Q L Q A L Q Q N G S S v L S E D K S K R
B A E A A P E E A F H T K L A R L L = = = v

SexAI*

gttgaacacaattctaaatacaatgagcaccatctacagtactggaaaagtttgtaacccagataatccacaagaatgcttattacttgaaccaggtttgaatgaaataatggcaaacagtttagactac
L L L L L L L L L L L L L L L L L L L L L L L L L L

T T T T T T T T T T T T T T T T T T T | T | U 1 U 1
caacttgtgttaagatttatgttactcgtggtagatgtcatgaccttttcaaacattgggtctattaggtgttcttacgaataatgaacttggtccaaacttactttattaccgtttgtcaaatctgatg

Peptidase_M2
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{E 1 DD -

10 20 30 40 50 60 70 80 S0 100 110 120 130
T T
tagatactctttggatttcataccatgtggaggctttcttacttccacgtgaccttgactgagttttgaatagcgcccaacccaagttcaaaggctgataagagagaaaatctcatgaggaggttttagt
L L L L L L L

T T T T u 1
atctatgagaaacctaaagtatggtacacctccgaaagaatgaaggtgcactggaactgactcaaaacttatcgcgggttgggttcaagtttccgactattctctcttttagagtactcctccaaaatca

PTIFI
Tth111Il EcoP151

ctagggaaagtcattcagtggatgtgatcttggctcacaggggacgatgtcaagctcttcctggcteccttctcagecttgttgectgtaactgctgctcagtccaccattgaggaacaggccaagacattt
1 1 1 1 1

gatccctttcagtaagtcacctacactagaaccgagtgtcccctgctacagttcgagaaggaccgaggaagagtcggaacaacgacattgacgacgagtcaggtggtaactccttgtccggttctgtaaa

Peptidase_M2

Met Ser Ser Ser Ser Trp Leu Leu Leu Ser Leu Val Ala Val Thr Ala Ala GIn Ser Thr Ile Glu Glu GlIn Ala Lys Thr Phe

Psil BseYI PspFI AhdI

ttggacaagtttaaccacgaagccgaagacctgttctatcaaagttcacttgcttcttggaattataacaccaatattactgaagagaatgtccaaaacatgaataatgctggggacaaatggtctgcct

aacctgttcaaattggtgcttcggcttctggacaagatagtttcaagtgaacgaagaaccttaatattgtggttataatgacttctcttacaggttttgtacttattacgacccctgtttaccagacgga

Leu Asp Lys Phe Asn His Glu Ala Glu Asp Leu Phe Tyr GIn Ser Ser Leu Ala Ser Trp Asn Tyr Asn Thr Asn Ile Thr Glu Glu Asn Val GIn Asn Met Asn Asn Ala Gly Asp Lys Trp Ser Ala

HindIII

ttttaaaggaacagtccacacttgcccaaatgtatccactacaagaaattcagaatctcacagtcaagcttcagctgcaggctcttcagcaaaatgggtcttcagtgctctcagaagacaagagcaaacg
[l [l [l [l [l [l [l [l [l

1 1 1 1 1 1 1 1 1 [
T T T T T T T T T T T T T T T T T T T T T T U 1 U 1
aaaatttccttgtcaggtgtgaacgggtttacataggtgatgttctttaagtcttagagtgtcagttcgaagtcgacgtccgagaagtcgttttacccagaagtcacgagagtcttctgttctecgtttge

Phe Leu Lys Glu GIn Ser Thr Leu Ala GIn Met Tyr Pro Leu Gln Glu Ile Gln Asn Leu Thr Val Lys Leu GIn Leu GIn Ala Leu GlIn GIn Asn Gly Ser Ser Val Leu Ser Glu Asp Lys Ser Lys Arg —

B Ala Glu Ala Ala Pro Glu Glu Ala Phe His Thr Lys Leu Ala Arg Leu Leu Cys Ser Cys Vval

SexAI*

gttgaacacaattctaaatacaatgagcaccatctacagtactggaaaagtttgtaacccagataatccacaagaatgcttattacttgaaccaggtttgaatgaaataatggcaaacagtttagactac
L L L L L L L L L L L L L L L L L L L L L L L L L L

T T T T T T T T T T T T T T T T T T T | T | U 1 U 1
caacttgtgttaagatttatgttactcgtggtagatgtcatgaccttttcaaacattgggtctattaggtgttcttacgaataatgaacttggtccaaacttactttattaccgtttgtcaaatctgatyg
Peptidase_M2
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= 3506 bp
10 20 30 40 50 &0 70 80 30 100 110 120 130

T T
tagatactctttggatttcataccatgtggaggctttcttacttccacgtgaccttgactgagttttgaatagcgcccaacccaagttcaaaggctgataagagagaaaatctcatgaggaggttttagt :j
; : ; : ; : ; : ; : ; : ; : : : ; : ; : ; : ; : ; : 260

4 e e et

= atctatgagaaacctaaagtatggtacacctccgaaagaatgaaggtgcactggaactgactcaaaacttatcgcgggttgggttcaagtttccgactattctctcttttagagtactcctccaaaatca
= pre

EI Tth1111 EcoP15I

| ]

ctagggaaagtcattcagtggatgtgatcttggctcacaggggacgatgtcaagctcttcctggcteccttctcagecttgttgectgtaactgctgctcagtccaccattgaggaacaggccaagacattt
1 1 1 1 1

' } ' } ' } ' } ' } ' } ' } ' } ' } ' } ' } ' } ' } 390

gatccctttcagtaagtcacctacactagaaccgagtgtcccctgctacagttcgagaaggaccgaggaagagtcggaacaacgacattgacgacgagtcaggtggtaactccttgtccggttctgtaaa

i Peptidase_M2 T

100 M S S S S w L L L S L v A v T A A Q S T 1 E E Q A K T F -

Psil BseYI PspFI AhdI

ttggacaagtttaaccacgaagccgaagacctgttctatcaaagttcacttgcttcttggaattataacaccaatattactgaagagaatgtccaaaacatgaataatgctggggacaaatggtctgcct
} 520
aacctgttcaaattggtgcttcggcttctggacaagatagtttcaagtgaacgaagaaccttaatattgtggttataatgacttctcttacaggttttgtacttattacgacccctgtttaccagacgga

Peptidase_M2
L D K F N H E A E D L F Y @Q S5 S5 L A S W N Y N T N I T E E N V¥V Q N M N N A G D K W 5 A =

Glutamine (42)

ORF: 307 ..2724 = 2418 bp .
805 amino acids = 92.5 kDa HindIII

ttttaaaggaacagtccacacttgcccaaatgtatccactacaagaaattcagaatctcacagtcaagcttcagctgcaggctcttcagcaaaatgggtcttcagtgctctcagaagacaagagcaaacg
[l [l [l [l [l [l [l [l [l [l

t T t T t } t } t } t T t T t T t T t T t T t T t T 650

aaaatttccttgtcaggtgtgaacgggtttacataggtgatgttctttaagtcttagagtgtcagttcgaagtcgacgtccgagaagtcgttttacccagaagtcacgagagtcttctgttctegtttge

Peptidase_M2

F L K E Q S T L A Q M Y P L Q E 1 Q N L T v K L Q L Q A L Q Q N G S S v L S E D K S K R =
- B A E A A P E E A F H T K L A R L L = = = v

SexAI*

gttgaacacaattctaaatacaatgagcaccatctacagtactggaaaagtttgtaacccagataatccacaagaatgcttattacttgaaccaggtttgaatgaaataatggcaaacagtttagactac
L L L L L L L L L L L L L L L L L L L L L L L L L L

} } } } } } } } } } } } } } } } } } } } } } } } } } 780
caacttgtgttaagatttatgttactcgtggtagatgtcatgaccttttcaaacattgggtctattaggtgttcttacgaataatgaacttggtccaaacttactttattaccgtttgtcaaatctgatg

Peptidase_M2 -
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= 3596 bp
10 20 30 40 50 G50 70 80 S0 100 110 120 130
Y W R G D Y E Vv N G Vv D G Y D Y S R G Q L 1 E D Vv E H T F E E 1 K P L Y E H L H A Y Vv R ﬂ

Mfel

ggcaaagttgatgaatgcctatccttcctatatcagtccaattggatgectececctgetecatttgettggtgatatgtggggtagattttggacaaatctgtactectttgacagttccctttggacagaaa
1 [l 1 [l 1 [l 1 [l 1 [l 1 [l 1 [l 1 [l 1 [l 1 [l 1 [l 1 [l 1 [l
T T T T T T T T T T T T T T T T T | T | T 1 U 1 U 1

ccgtttcaactacttacggataggaaggatatagtcaggttaacctacggagggacgagtaaacgaaccactatacaccccatctaaaacctgtttagacatgagaaactgtcaagggaaacctgtcttt

A K L M N A Y P S Y I S P I G = L P A H L L G D M w G R F w T N L Y S L T v P F G Q K

Stur* NmeAIII

ccaaacatagatgttactgatgcaatggtggaccaggcctgggatgcacagagaatattcaaggaggccgagaagttctttgtatctgttggtcttcctaatatgactcaaggattctgggaaaattcca
1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [
T T T T T T T T T

ggtttgtatctacaatgactacgttaccacctggtccggaccctacgtgtctcttataagttcctccggctcttcaagaaacatagacaaccagaaggattatactgagttcctaagacccttttaaggt

P N 1 D v T D A M v D Q A w D A Q R 1 F K E A E K F F v S v G L P N M T Q G F W E N S

BamHI Apall

tgctaacggacccaggaaatgttcagaaagcagtctgccatcccacagecttgggacctggggaagggcgacttcaggateccttatgtgcacaaaggtgacaatggacgacttcctgacagectcatcatga
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

acgattgcctgggtcctttacaagtctttcgtcagacggtagggtgtcgaaccctggaccccttcccgectgaagtcctaggaatacacgtgtttccactgttacctgctgaaggactgtcgagtagtact

M L T D P G N Vv Q K A Vv Cc H P T A W D L G K G D F R 1 L M Cc T K Vv T M D D F L T A H H E
Lysine (353)
ORF: 307 ..2724 = 2418 bp

|BS|;API 805 amino acids = 92.5 kDa

gatggggcatatccagtatgatatggcatatgctgcacaaccttttctgctaagaaatggagctaatgaaggattccatgaagctgttggggaaatcatgtcactttctgcagccacacctaagecattta
L L L L L L L L L L L L L L L L L L L L L L L L L L

T T T T T T T T T T T T T T T T T T T | T | U 1 U 1
ctaccccgtataggtcatactataccgtatacgacgtgttggaaaagacgattctttacctcgattacttcctaaggtacttcgacaacccctttagtacagtgaaagacgtcggtgtggattcgtaaat

Peptidase_M2

M G H 1 Q Y D M A Y A A Q P F L L R N G A N E G F H E A v G E 1 M S L S A A T P K H L

Unigue 6+ Cutters (Nonredundant) | 4 |

QL Map

Seguence | Enzymes | Features Primers History

1170

1300

1430

1560

[ Description Pa



s

File Edit View Enzymes Features Primers Actions Window Help

o@Dy

Mew Open

Save Print Undo Redo Copy Paste

Selected: active (1363 .. 1365 = 3 bp)

-
LB |

Asn

o'

10 20 30 40 50 60 70 a0 S0 100 110 120 130
Y w R G D Y E v N G v D G Y D Y S R G Q L 1 E D v E H T F E E 1

-
=
[
3
m
=
—
=
I=
3
-
o)

Mfel

ccgtttcaactacttacggataggaaggatatagtcaggttaacctacggagggacgagtaaacgaaccactatacaccccatctaaaacctgtttagacatgagaaactgtcaagggaaacctgtcttt

Peptidase_M2

A K L M N A Y P S Y I S P I G = L P A H L L G D M w G R F w T N L Y S L T v P F G Q K

ggcaaagttgatgaatgcctatccttcctatatcagtccaattggatgectececctgectcatttgettggtgatatgtggggtagattttggacaaatctgtactctttgacagttccctttggacagaaa
L L L L L L L L L L L L L L L L L L L L L L L L L L
} } } } } } } } } } }

Stur* NmeAIII

ccaaacatagatgttactgatgcaatggtggaccaggcctgggatgcacagagaatattcaaggaggccgagaagttctttgtatctgttggtcttcctaatatgactcaaggattctgggaaaattcca
1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [
T T T T T T T T T

ggtttgtatctacaatgactacgttaccacctggtccggaccctacgtgtctcttataagttcctccggctcttcaagaaacatagacaaccagaaggattatactgagttcctaagacccttttaaggt

Peptidase_M2

P N 1 D v T D A M v D Q A w D A Q R 1 F K E A E K F F v S v G L P N M T Q G F W E N S

BamHI Apall

tgctaacggacccaggaaatgttcagaaagcagtctgeccatcccacagettgggacctggggaagggcgacttcaggateccttatgtgcacaaaggtgacaatggacgacttcctgacagectcatcatga
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

acgattgcctgggtcctttacaagtctttcgtcagacggtagggtgtcgaaccctggaccccttcccgectgaagtcctaggaatacacgtgtttccactgttacctgctgaaggactgtcgagtagtact

Peptidase_M2

BstAPI

gatggggcatatccagtatgatatggcatatgctgcacaaccttttctgctaagaaatggagctaatgaaggattccatgaagctgttggggaaatcatgtcactttctgcagccacacctaagecattta
L L L L L L L L L L L L L L L L L L L L L L L L L L

T T T T T T T T T T T T T T T T T T T T T
ctaccccgtataggtcatactataccgtatacgacgtgttggaaaagacgattctttacctcgattacttcctaaggtacttcgacaacccctttagtacagtgaaagacgtcggtgtggattcgtaaat

Peptidase_M2

M G H I Q Y D M A Y A A Q P F L L R N G A N E G F H E A v G E I M S L S A A T P K H L
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< C @& ncbinlm.nih.gov/nuccore/NC_000023.11?report=genbank&from=15494520&to0=15602158&strand=true B Q W 0O 2 0 :

:-_j NCBI Resources () How To ¥ Sign in to NCBI

Nucleotide Nucleotide v \SaRC-Cov-z \ Search

Advanced

COVID-19 is an emerging, rapidly evolving situation.

Get the latest public health information from CDC: hitps:/www.coronavirus.gowv .
Get the latest research from NIH: hitps:/fiwww.nih.gov/coronavirus.

GenBank ~ Send to: « .
Change region shown =

) Whole sequence (abbreviated view)
(®) Selected region

Homo sapiens chromosome X, GRCh38.p13 Primary Assembly

NCBI Reference Sequence: NC_000023.11 from: 15494520 | to; 15602158 |
FASTA  Graphics Update View
Locus NC_8B8023 187639 bp  DNA linear  CON 82-MAR-2820

DEFINITION Homo sapiens chromosome X, GRCh38.pl3 Primary Assembly.
ACCESSION NC_968023 REGION: complement(15494528..156682158)

Customize view =
VERSION NC_988023.11
DELINK BioProject: PRINA1GS () Abbreviated view
Assembly: GCF_0£80861485.39 ® Customize
KEYWORDS RefSeq. .
. Basic Features
SOURCE Homo sapiens (human)

O All features

ORGANISM Homo sapiens
P ® Gene, RNA, and CDS features only

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;

Mammalia; Eutheria; Euarchontoglires; Primates; Haplorrhini; Display options
Catarrhini; Hominidae; Homo. ¥/ Show sequence
REFERENCE 1 (bases 1 to 107639) ¥/ Show reverse complement

AUTHORS  Ross,M.T., Gratham,D.V., Coffey,A.]., Scherer,S., Mclay,K.,
Muzny,D., Platzer,M., Howell,G.R., Burrows,C., Bird,C.P.,
Frankish,A., Lovell,F.L., Howe,K.L., Ashurst,J.L., Fulton,R.S.,
Sudbrak,R., Wen,G., Jones,M.C., Hurles,M.E., Andrews,T.D.,
Scott,C.E., Searle,S., Ramser,J., Whittaker,A., Deadman,R.,
Carter,N.P., Hunt,S.E., Chen,R., Cree,A., Gunaratne,P., Havlak,P.,
Hodgson,A., Metzker,M.L., Richards,S., Scott,G., Steffen,D., Run BLAST
Sodergren,E., Wheeler,D.A., Worley,K.C., Ainscough,R.,
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Reference Sequence id NUMBER: ans
Mycobacterium virus D29 - gp10 reHa.
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