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- CDK5’s importa nt role in AD
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DKS5 isoform, location and structure

Pairwise Alignment Result

LENGTH SCORE IDENTITY SIMILARITY
292 13605 260/292 (89.0%) 2601292 (89.0%) 321292 (11.0%)
1 MQEYEKLEKIGEGTYGTVFEAKNRETHEIVALKRVRLDDDDEGVESSALR 50
TERRREERE e e e e e e e e e e e el
1 MQRYEKLEKIGEGTYGTVFEAKNRETHEIVALKRVRLDDDDEGVESSALR 50
51 EICLLKELKHKNIVRLHDVLHSDKKLTLVFEFCDQDLKKYFDSCNGDLD 100
(RN N R R RN R AR A RN RN ARy
51 EICLLRKELKHKNIVRLHDVLHSDREKLTLVFEFCDRDLEKYFDSCHGDLD 100
101 EIVKSFLFQLLEGLGFCHSRNVLHRDLKPQNLLINRNGELKLADFGLARR 150
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101 EIVE-—-- - - -- WGELKLADFGLARA 118
151 FGIPVRCYSAEVVILWYRPPDVLFGAKLYSTSIOMWSAGCIFAELANAGR 200
TERRREERE e e e e e e e e e e e el
119 FGIEVRCYSAEVVILWYREPEDVLFGAKLYSTSIDMWSAGCIFAELANAGR 168
201 PLFEGNDVDDQLKRIFRLLGT PTEEQWPSMTKLEDYKEYEMYPATTSLVE 250
TERRREEREER e e e e e e e e e e et
165 PLFPGNDVDDQLERIFRLLGT PTEEQWPSMTKLEDYKEYPMYPATTSLVE 218
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219 VVPKLNATGRDLLONLLKCNEVQRISAEEALQHEYFSDF 280
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Cdk! ----EDYIKI E-K IGEGTYG VVYKGRH-RV TGQ I-VAMKK IRLESEEE-- -GVPSTAIRE ISLLKELR-- -HPN IVSLQD VIMQ-===-D =--=--=SRLYL IFEFLSMDLK KY¥L-===-=D-=

Cdk? w1 E-K IGEGTYG VVYKAKN-KL TGEV-VALKK IRLDTETE-- -GVPSTAIRE ISLLKELN-- -HPFN IVKLLD VFEFLHQDLK KFM----- DA
Cdk? v2 E-K IGEGTY¥G VVYKAKN=-KL TGEV=-VALKK IRLDTETE=-- =-GVPSTAIRE ISLLKELN-- =-HPN IVELLD VFEFLHQDLK KFH-=-=--=-DA
Cdk4 A-EIGVGAYG TVYKARD-PH SGHF-VALKS VRVPNGGAAG GGLPVSTVRE VALLRRLEAF EHPNVVRLMD VCATSRTDRD VFEH IDQDLR TY¥L-===- DE
Cdk5 E-K IGEGTYG TVFEAKN-RE THEI-VALKR VRLDDDDE-~- -GVPSSALRE ICLLEKELK-~- ~-HENX IVRLHD VLHS-----D VFEFCDQDLE KY¥F---=--DS
Cdké A-EIGEGAYG KVFEARDLEN GUGRF-VALKR VRVQTSBEE-- -GMPLST IRE VAVLRHLETF EHPNVVRLFD VCTVSRTDRE VFEEVDODLT TY¥L----- DE
Cdk? D-FLGEGQFA TVYKARDKN- TNQ I-VA IKK IKLGHRSEAXK DG INRTALRE IKLLQELS-- =-HPN IIGLLD A-F=----GHK VFDFMETDLE VII--=--=-KD
Cdk8 ERVEDLFEYXE GCEVGRGTYG HVYKAKREDG EDDEKDYALEKQ IE-------G TG ISMSACRE IALLRELK-- -HPNVISLLK VFLSHAD--- -----REKVWL LFDYAEHEDLW HIIKFHRARSK
Cdkd = VIKYEKL A-KIGOGTFG EVFEAKH-RQ TGQK-VALKK VLMENEKE =GFPITALRE IKILOQLLK=-- =-HENVVNLIE INRCEKGSIYL VFDFCEHDLA GLL====-=8N

Cdk10vl CRSVKEEFEKL N-RIGEGTYG IVYRARD-TQ TDEI-VALKE VRMDEKEKD
Cdk10v2 - = = EE ESEESES-EE BEEE DEKEKD-- -GIPFISSLRE ITLLLRLR-- =-HEN IVELKE ~LESIFL VMGYCEQDLA SLL-----EN

Cdk1! CREVEEFQCL N-RIEEGTYG VVIRAKD-EK TDEI-VALKR LEMEKEKE-- -GFPITSLRE INT ILEAD-- -HPN IVIVRE IVVGSN---- ----MDKIYI VMNYVEHDLE SLM-----ET
Cdk12vl KRCVDKFDII G- IIGEGTYG QVIKAKD-KD TGEL-VALKK VRLDNEKE =GFPITA IRE IK ILROLV-- =-HDSVVNMKE IVIDKODALD FEKDKGAFYL VFEYMDHDLM GLL=-=-=-=-=-ES

-G IFISSBLRE ITLLLRLR-- -HPFN IVELKE

-LESIFL VMGICEQDLA BLL----- EN

Cdk12v2 KRCVDKFDII G- IIGEGTYS DVYKAKD-KD TUEL-VALKK VRLDNEKE-- -GFPITAIRE IK ILRQLV-- -HQSVVNMKE IVEDKQDALD FKKDKGAFYL VFEYMDHDLM GLL----- ES
Cdk12v3 KRCVDKFDII G- IIGEGTYG QVYIKAKD-KD TOEBL-VALKK VRLDONEKE-- -GFPITAIRE IKILRQLV-- -HRSVVNMKE IVIDKQDALD FEKDKGAFYL VFEYMDHDLM GLL----- ES
Cdk13vl RRCVDEFDII G- IIGEGTYG OVYKARD-KD TGEM-VALKK VRLDNEKE-- -GFPITAIRE IK ILROQLT-- -HQSIINMKE IVIDKEDALD FEKKDKGAFYL VFEYMDHDLM GLL----- ES
Cdk13v2 KRCVDKFDII G- IICGEGTEYEC QVIKARD-KD TCEM-VALKK VRLDNEKE-- -GFPITAIRE IKILRQLT-- -HQSIINMKE IVIDKEDALD FKKDKCAFYL VFEYMDHDLM CGLL----- ES
Cok14 ---ADBYEKL E-KLGEGSYA TVYKGKE-KV NCKL-VALKV IRLQEE-E-- -GTPFTAIRE ASLLEGLK-- -HAW IVLLHD b3 VFEYVHTDLE Q¥M----- DE
Cdk15 ASBYLNL E-KLGEGSYA KVIKGIS-RI NGQL-VALKV ISHNAE-E-- -GVPFTAIRE ASLLEGLK-- -HAW IVLLHD K VFEYMHTDLA Q¥M----- 5Q
Colk16 LETY IKL D-KLGEGTYA TVYEGKS-KL TDNL-VALKE IRLEHE-E-- -GAPCTAIRE VSLLEDLE-- -HAN IVILHD E VFEYLDEDLE Q¥L----- DD
Cak17 METY IKL E-KLGEGTYA TVYKGRS-KL TENL-VALKE IRLEHE-E-- -GAPCTA IRE VSLLEDLK-- -HAN IVILHD o VFEYLDKDLE Q¥M----- oD
Cdk18 LETYVEL D-KLGEGTYA TVFKGRE-KL TENL-VALKE IRLEHE-E-- -GAPCTAIRE VSLLKDLK-- -HAX IVILHD D VFEYLDEDLK Q¥L----- DH
Cdk19v1 ERVEDLFEYE GCKVGRGTYC HVIKARRKDG KDEKEYALKQ IE- TG ISMSACRE IALLRELK-- -HPNVIALQK VFLEHSD- LFDYAEHDLW HIIKFHRASK
Cdk19v2? ERVEDLFEYE GCEKVGRGTYG HVYKARREDG KDEKEYALKQ IE- TG ISMSACRE IALLRELK-- -HPNVIALQK VFLEHSD- LFDYAEHDLW HIIKFHRASK
Cdk20 ----DQ¥CIL G-RIGEGAHG IVFKAKHVE- TCEI-VALKK VAL-RRLE DG IPNQALRE IKALQEIE-- -DSQYVVQLK AVF----PHG AFEFMLSEDLA EVV----- RE
%
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Cdkl SIPPGQFMDS SLVKSYLHDQ I LOGIVFCHSR RVLERDLKPQ NLLI----DD KGT IKLADFG LARAFGIPI- -R--VYITHEV VILWYRSPEV LLGSARYSTP VD INSEIGTIF ABL-------
Cdk?2vl SALIG--IPL PLIKSYLFDL LOGLAFCHSH RVLHRDLKEQ EGSIKLADFG LARAFGVPV- -R--TYTHEV VITLWYRAFEI LLGCKYYSTA VD IWSLGCIF AEMELVCIQH
Cdk2v? SALTG--IPL PLIKSYLFQL LOGLAFCHSH RVLHRDLKPQ EGSIKLADFG LARAFGVPV- -R--TYTHEV VILWYRAPEI LLGCKYYSTA VD IWSLGCIF AEM-------
Cdk4 APPPG--LPV ETIKDLMRQF LSGLDFLHAN CIVERDLKPE WGIVELADFG LARIYSIQM- ----ALTPVV VILWYRAPEV LLOST-YATP VDMWEVGCIF AEM-------
Cdk5 C---NGDLDP EIVKSFLFQL LEGLGFCHSR NVLERDLKPQ NGELKLADFG LARAFG IPV- -R--CYSAEV VILWYRPPDV LFGAKLYSTE IDMWESAGC IF AELAN-----
Cdk6 VPEPG--VPT ET IKDMMFOL LRGLDFLHESH RVVERDLKPQ N ILV----TE8 BSGO IKLADFG LARIYSFQM- ----ALTEVV VILWYRAPEV LLOSS-YATP VDLWEVGCIF AEM-------
Cdk7 NELV---LTP SHIKAYMLMT LQGLEYLHQH W ILERDLKPN NLLL----DE NGVLKLADFG LAKSFGSPN- -R--A¥YTHQV VTRWYRAPEL LFCARMYGVE VDMWAVCGCIL AEL-------

Cdkf ANKKPVQLPR GMVKSLLYQ I LDG IHYLHAN WVLERDLKPA W ILVMGEGPE RGRVKIADMG FARLFNSPLK PLAD-LDPVV VIFWYRAPEL LLGARHYTKA IDIWAEGCIF ABL-------

Cdkg FIL SEIKRVMQML LNGLYY IHRN K ILERDMKAAR DGVLEKLADFG LARAFSLAKN SQPNRYTNRV VILWYRPPEL LLGERDYGPP IDLWGAGCIM AEM-------
Cak10 w1 FSE AQVKCIMLOV LRGLRQYLHRN FLIHRDLKVS KGCVETADFG LARAYGVPVK P----MTPKEV VILWYRAPEL LLGTTTQTTS IDMWAVGCIL AEL-------
Cak10 w2 FSE AQVKCIMLOV LRGLOQYLHRN FIIERDLKVS KGCVKTADFG LARAYGVPVK P----MTPEV VILWYRAPEL LLETTTQTTS IDMWAVGCIL AEL-------

Cdki1 FLP GEVKTLM IQL LSGVKHLHDN W ILHRDLKTS AG ILKVGDFG LAREYGSPLK A----¥TPVV VITLWYRAPEL LLGAKEYSTA VDHMWSVGCIF GEL-------
Cok12 w1 FSE DHIKSFHEKQL MEGLDYCHEK NFLHRD IKCE SG) IKLADFG LARLYN-SEE ERP--Y¥TNKV ITLWYRPPEL LLGEERYTPA IDVWSCGCIL GEL-------
Cdk12 w2 FSE DHIKSFMEKQL MEGLDYCHEK NFLHRD IKCS BGQ IKLADFG LARLYN-SEE SRP--¥TNKV ITLWYRPPEL LLGEERYTPA IDVWESCGCIL GEL-------
Cdk12 v3 FEE DHIKSFMKQL MEGLDYCHKK NFLERD IKCE BGQ IKLADFG LARLYN-EEE ERP--YTNEKV ITLWYRPPFEL LLGEERYTPA IDVWECGCIL GEL-------
Cdk13 w1 FNE NHIKSFMRQL MEGLDYCHEKK NFLHRD IKCS RGO IKLADFG LARLYS-SEE SRP--¥TNKV ITLWYRPPEL LLGEERYTPA IDVWSCGCIL GEL-===-===
Ciok13v? GLVH---FNE NHIKSFMROL MEGLDYCHEK NFLHERD IKCS RGO IKLADFG LARLYS-SEE SRP--¥TNKV ITLWYRPPEL LLGEERYTPA IDVWESCGCIL GEL-======

Cdk14 H---PGGLHP DNVHKLFLFQL LRGLSY [HQR Y ILERDLKPFQ TGELKLADFG LARAKEVPS- -H--TYBNEV VILWYRPPDV LLGETEYSTC LDMWGVGC IF VEM-------

Cdkl5 B---PGGLHP HNVRLFMFQL LRGLAY [HEQ RVLERDLKPEQ LGELKLADFG LARAKSIPS- =-Q--TY¥SSEV VILWYRPPDA LLGATEYSSE LD INGAGCIF IEM=======

Cdk16 C---GHNV INM HNVKLFLFQL LRGLAYCHRQ KVLERDLEKFQ RGELKLADFG LARAKSIPT- -K--TYSNEV VITLWYRPPDI LLGSTDYSTQ IDMWGVGCIF ¥EM--=--==-

Cdk1? C=-=--GHIMSEM HNVELFLY) I LRGLAYCHRR EVLERDLKP(Q RGELKLADFG LARAKSVPT- ~-K--TYSYNEV VILWYRPPDV LLGSSEYSTQ IDHWGVGCIF FEM=--=====

Cdk18 €---GNLMNM HNVK IFMFQL LRGLAYCHHER K ILERDLKE( RGELKLADFG LARAKSVPT- -K--TYSNEV VILWYRPPDV LLGSTEYSTP IDMWGVGCIL ¥YEM-—----
Cdk19vl ANKKPMQLPR SMVKSLLYQ I LDG IHYLHAN WVLERDLKPA N ILVMGEGPE RGRVK IADMG FARLFNSPLK PLAD-LDPVV VIFWYRAPEL LLGARHYTKA ID IWNAIGCIF AEL--=--=-=--
Cok19v? ANKKPMQLPR SMVKSLLY() I LDG EHYLHAN WVLHRDLKPA N ILUMGEGPE RGRVEK I==== —coooo-ooo- —ooo-iboocio —oooioiodil coo-c-c-o- -DIWNAIGCIF AEL----=---=

Cdk?0 AQRP=---LAP AQVKSYLOML LEKGVAFCHAN N IVERDLKPAR NLL I-=-=--SA SGQLEKIADFG LARVF=-SPDG GR--LYTHQV ATRWYRAPEL LYGARQYDQG VDLWAVGC IM GEL=======
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Lim S, and Kaldis P Development 2013;140:3079-3093
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CDK5: unique member of CDK family
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CDKS5 doesn’t interact with cyclins
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- CDK5-related pathways analysis
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High expression of CDKS5 in brain

CDK5 Gene View
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igh expression

subunit (p35, p39)in brain

CDK5R1 Gene View
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Activated form: CDK5-p25 complex
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Potential key site mutation analysis (2)
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Confirmed impaired
binding activity: S159T
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Conserved in different species

M NP_003876

M AAH30792
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M NP_001244644
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M CBEN81694

M NP_001002515
M ATM47937

M NP_001079141
M ETE66392
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Negative feedback regulation of CDK5
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Summary

CDKS5 is a unique member of CDK family
e Similar sequence and activation method
e Different regulatory subunits and function

Further research of CDK5 by mutagenesis is promising

CDKS5 is stringently regulated in negative feedback way
and this mechanism may be conserved in different
species

Research on CDK5 in AD may cast light on the
underlying mechanism
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