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First Global Approved Drug-recombinant Human Tripeptidyl Peptidase-1 (TPP1) for the Treatment of
CLN2 Disease

ZHANG Huimin(Department of Pharmacy, Enze Hospital, Zhejiang Enze Medical Center, Taizhou 318050, China)

ABSTRACT: Late infantile neuronal ceroid lipofuscinosis type 2 (CLN2), a paediatric neurodegenerative disease caused by a
deficiency in TPP1 is characterised by progressive impairment of motor function, language deficiencies, seizures, ataxia,
blindness and early death. Cerliponase alfa (Brineura) is the first global approved drug-recombinant human tripeptidyl
peptidase-1 (TPP1) for treating CLN2, and it is a recombinant human tripeptidyl peptidase-1 (TPP1) being developed by
BioMarin Pharmaceutical Inc. This article summarizes the milestones in the development of cerliponase alfa from the aspects of
chemistry, patent status, market sale value, mechanism, pharmacokinetics, and the effect and safety data obtained from clinical
trials. Then the important information of cerliponase alfa will be provided for domestic researcher to further understand the drug,
and may provide some help for the research and treatment of relevant rare disease.
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Fig. 1 rhTPP1 amino acid sequence

The N-glycosylation site is marked with underline( _), the cysteine
residues are marked with circle(O), and the amino acids that is composed

Catalytic triad are marked with square frame ([J).

1.2 AbJ5 ARk

FDA L7 LT 1 cerliponase alfa 7= i 77l 8 Ay
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% 1 Cerliponase alfa &b 77 41 %

Tab.1 Composition of the drug product of cerliponase alfa
W/

Vil . WA ThE FRER A
mg-mL

thTPP1 30 TR A NA
LAKBERE  0.11 LR USP

-t

—/KBER = 0.08 atibl Usp

24

EReR: | 8.77 e Sl USP. Ph. EP. JP
A 022 ZERPIEBOCKE BRSP4 USP. Ph. EP. JP

ANAKFEEE 016 HEREMCE O AT USP. Ph. EP
ZOKGEAES 021 4EREE O A TT4 USP. Ph. EP. JP
SRR NA R USP. Ph. EP. JP
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106 5 A 122 245 1) 24 R FEE 88 o L A9 N T4 2 7
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242, 28.7 mL-h™', Z5WKBEIIME N 6.2,
7.4 F1 7.7 h, TRV ANLH PR IR AR K, A TR
2R P R 1T 25 H 24 0 B LA 43 30 1200, 809
1320, AUC,  LLAE %3 %124 393, 340 A1 13307,
14 24 535 i = WIEST cerliponase alfa 2 Ji 300 mg
JGE 1R B S FULRE 13 AMZish% 5500
* 2.

FT2 B )LWZE WS4 2 B 300 mg Cerliponase Alfa 2§ 3 5 53
Tab. 2 Pharmacokinetic parameters of Cerliponase Alfa iln pediatric patients following intraventricular infusion 300 mg every

Cinax
AUCo

1 200[305, 4 530]
393[115, 1 910]

809202, 9 370]
340[126, 1 780]

two weeks
e S WM R ME, R AR]
EBIS %5 HEI13H

o A5 N 13 14 13
Tax/h 4.5[4.3,5.8] 4.3[3.8,4.5] 4.3[4.0, 4.5]
Cnax /pg-mL™" 1 260[359, 4 380] 1 630[376, 4670] 1390[1 110, 2 340]
AUC, /ug-h-mL™ 9290[3 660, 19 000] 12 400[4 620, 2 6200] 10 500[7 000, 18 200]
Vss/L 245[78.4, 909] 196[85.4, 665] 186[131, 257]
CL/L-h™! 32.3[15.8, 81.9] 24.2[11.4, 64.9] 28.7[16.5,42.9]
tin/h 6.2[5.5,16.3] 7.4[3.3,9.5] 7.7(5.1,9.4]

I N 12 12 9
Tinax/h 12.0[4.3, 24.5] 12.0[7.5,24.2] 12.3[4.3, 75.9]
Cona/pig-mL™" 1.3[0.2, 3.9] 1.9[0.2, 4.3] 1.0[0.03, 2.6]
AUC/pg-h-mL™" 16.2[1.1, 69.9] 40.1[11.1,78.9] 4.5[4.3,5.8]

R/ MK ZIE N 11 12 9

1 .320[541,51 200]
1 330[167,38 900]

E: FMEEE AL, F R Vss, CL 1

Note: Due to insufficient plasma data, Vss, CL and #,, were not evaluated.
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1 LR Re il gg 7 S voagiB ), LR
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VPN 2567 3 K e it sgm . 380 3
AN, H 1 BEEEZRENES 2 A 30 mg
Cerliponase alfa 597, #FFERTT 20 1 MH, AR5
BPGFIEMES 2 A 100 mg, FERTED 4 7,
2H 2 BE A T4 2 Al 100 mg cerliponase alfa, £F
By e 4R, BERA 1. 42 LKA 3 AT &
F T4 2 J 300 mg cerliponase alfa, FFEE4525%
48 F. FIRGITAE, T B s
B RERAVE I T B 0.43 DNRAL(R=21), 1M
RVRIT U2 T W 2.09 DAL (n=4 1),

23 H5ER 7 T/ITEICE RS : NCT01907087)
B FL I NI PR B 9T 590 58 NCT02485899
(T TBOPE KNG R 7, 4k 8E45 T4 2 J 300 mg

%% 3 Cerliponase alfa Ilffi /R IXE5 71X (BioMarin #1245 A &)

Tab. 3 clinical trials of cerliponase alfa (BioMarin Pharmaceutical)

f] cerliponase alfa a7, THERIFFEE4:24 240 JH, LA
TS 2K AT AR . SR TR 48 AT,
VEIT 2R 81 N 255 (87%, P=0.0002) A & A= B I
A, RYEIT B R ARCR, ST
{1 FH VT e 26 5 BA 518 T A VEAS UL E 3 1543 1 I
PRAJEFE A (17 X Hdhe ), 632 2500697 i SR
1897 I BB AT UL EEXT B, 28 cerliponase alfa V67T
PEFH S REWRITINEELE 96 JARIZ3) 4 b
B, BEhUEe T BRsgE.

B 7 L3R 2 Tl AR5 b, BioMarin il 2524
A IEAE T R BRI I PR 52 56 0 45 — T 11
G R 72 &0 5. NCT02678689). — T 4E K i 42
HRICEIC S NCT02963350), LA ZL254 11K
JT 2, Cerliponase alfa # 5IIf RR 56 %1 W2 312
4.3 YA RIRB

[ /11 S I AR B 4R 2 (A R MBS
P(T1%) OB BT (T1%) Wl E A R %
(71%)~ MR (63%) i K VE(50%)~ it B B
(46%) AW A INER1%) MAPQ21%). kI
(17%)~ 251 (17%)~ 1355 2 B A KK G (8%) L
NIt B (8%) 1H545 7K (8%) A MG UMLK (8%) ™, *
PR RN G5 4,

IR B e 5 I R 43 4 RIS R0 Hh 2 T 5 U [
NCT01907087/190-201 1/1134 56 FE, FEE . E R R 2016.04
NCT02485899/190-202 I /10 3E K3 EAERET FHE, T, E R R 2021.12
NCT02678689/190-203 11 441 IEAERET 5 [ A 2018.06
NCT02963350/190-502 ¥R IELEHET FH., ., EE =R /

FE: H5RH FDA “RISZMINY KEHRT 7 %01, HRBRREITSA R, & FDA B VHERZ IR PR R . % E
P, BLIEHARYE T 77 1 A B

Note: “Expanded access (also known as compassionate use or "pre-approval access") refers to the use of an investigational new drug (IND) outside of a
clinical trial by people with serious or life-threatening conditions who do not meet the enrollment criteria for the clinical trial in progress.

F=4  1/IEKIWIGER RIS (NCT02485899/190-202) F HAN K B (n=24)

Tab. 4 The major adverse reactions reported in Phase [ /Il extension trail (n=24)

FERR R ER 3] KA AH B A B
BT RAERMASERAN R A, B R, 9 MmE- 24 F1F 126084, KAEZE 50%. PO I
R VRS, 0 AT 3 i b e I R v 9T T pisiil
WA EA RPN 29 RGO U R EHRAR R EAER 50%, 4 BIBEFH16%) HEHISHM
FIFRAE A G S 2 2% FERHCM SR IT I b, Hob 2 BI8%) KA RS I REE IR
B A M AR IR R GIR G, 1 6 (A%) 5 BT PR g
B R A TR DL R I AR A i £ BT
I fief FEI ML A E AL A e R S o 5 411(21%) ANTE G IR
V9T b EE
o B BE TN E AR . 940 22 S AN %, I U N AS T 11 11 (46%) X N Wil

A G A T PR o 3 BORE R B I 7] 31 2 B AT Ji 1

T RVEIRZS . BT 25 B0 B PR AR vR T . WEiaT

G P58 S PE AR BRI BB R L2 W B R B RS BUR B R A2 F cerliponase alfa W67 161 A, 79%EE MIMPGE R A TEEIG K
™ L 2 A LEA OGP, MRV 2R e P AP 33% B ILE R A T cerliponase alfa Zi#)hifk HIT0HE
PR(NAB)R 25 20 HI S o (ADAS).
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CLN2 i & —Fh 28 WAL L J LB S5, R AF
WS TE 2~8 2 [A], J&—FhIE DRI R R 1 ™ B BRI
PR, LA BE T R T E & 5% K ) BeoU 3%
F, EKIACCRIE R IF A BaIT 4%, FED
XAEVGE Y N E, HZE BioMarin il 25 A &) #E H
cerliponase alfa. FDA X2 i i 7 7
P56 VP BT 5 RIS VAR BT, RTINS 1% 24 3k
3 THIULZ %A%, IR DUE B 36 [E ) &2 43k
MR R 7 SR AN . VB N aEsRkE MR T
CLN2 K #j%¥), cerliponase alfa AR GEMARA -
W& CLN2 BW, {Hi208 CLN2 B feft /7 —Ff
BT, W DL A K VT R R AR A I 00 SR A
gk EEmAEs, RAEREMARZE L. H
cerliponase alfa Zj¥)M & &, — M REXE LK
% AMFEEM s, SATBR Y, HE
ZIRF G, RREEZ) 4.5 AN/NR, LB RO R FE,
MR — b gt A e T2, BRI A, ot
2525773, 18 cerliponase alfa BETE Ilfi PR 52 47 3 4k
JAEH, BT EZRE L.
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