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CLAIMS

1. A pharmaceutical composition comprising a lipahoparticle encapsulated
MRNA that comprises an open reading frame (ORF@ing a human Citrin polypeptide,
wherein the composition is suitable for administrato a human subject in need of treatment
for citrullinemia type 2 (CTLNZ2).

2. A pharmaceutical composition comprising:

(a) an mRNA that comprises (i) an open reading #&&@RF) encoding a Citrin
polypeptide, wherein the ORF comprises at leastcbeenically modified nucleobase, sugar,
backbone, or any combination thereof and (ii) amanslated region (UTR) comprising a
microRNA (miRNA) binding site; and

(b) a delivery agent,

wherein the pharmaceutical composition is suit&nl@dministration to a human subject

in need of treatment for citrullinemia type 2 (QN2).

3. A pharmaceutical composition comprising an mRdd#nprising an open reading
frame (ORF) encoding a human Citrin polypeptidegrein the composition when administered
as a single intravenous dose to a subject in rieeddf is sufficient to reduce blood and/or
plasma levels of:

(i) ammonia at least 2-fold, at least 3-fold, atde5-fold, at least 10-fold, at least 15-fold,
at least 20-fold, or at least 50-fold compared tefarence ammonia blood and/or plasma level
in a subject having citrullinemia type 2 (CTLN2)s fat least 24 hours, at least 48 hours, at least
72 hours, at least 96 hours, or at least 120 hmessadministration; and/or

(ii) triglycerides at least 1.5-fold, at least 2efpat least 3-fold, at least 4-fold, at least 5-
fold, at least 10-fold, or at least 20-fold congmhto a reference triglyceride blood and/or
plasma level in a subject having CTLN2, for at teashours post-administration, at least 48

hours, at least 72 hours, at least 96 hours, leaat 120 hours post-administration.

4. A pharmaceutical composition comprising an mRdd#nprising an open reading

frame (ORF) encoding a human Citrin polypeptideerein the composition when administered
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as a single intravenous dose to a subject in riemddf is sufficient to increase the level of
hepatic Citrin activity at least 1.5-fold, at le@sfold, at least 3-fold, at least 4-fold, at least
fold, at least 10-fold, at least 20-fold, or atde&0-fold compared to a reference hepatic Citrin
activity level in a subject having citrullinemiapiy 2 (CTLNZ2) for at least 24 hours post-

administration.

5. A pharmaceutical composition comprising an mRdd#nprising an open reading
frame (ORF) encoding a human Citrin polypeptidegrein the composition when administered
as a single intravenous dose to a subject in reeddf is sufficient to reduce blood and/or
plasma levels of ammonia at least at least 30%aat 40%, at least 50%, at least 60%, at least
70%, or at least 80% compared to a reference anantdood and/or plasma level in a subject
having citrullinemia type 2 (CTLN2) at least 24 heat least 48 hours, at least 72 hours, at least

96 hours, or at least 120 hours post-administration

6. A pharmaceutical composition comprising an mRdnprising an open reading
frame (ORF) encoding a human Citrin polypeptidegrein the composition when administered
as a single intravenous dose to a subject in reddf is sufficient to:

() increase hepatic Citrin activity level at oroale a normal physiological Citrin activity
level for at least 24 hours, at least 48 hourkeast 72 hours, at least 96 hours, or at least 120
hours post-administration, and/or

(i) increase hepatic Citrin activity level to 5086 more of the normal hepatic Citrin
activity level at least 24 hours, at least 48 hpatseast 72 hours, or at least 96 hours post-

administration.

7. The pharmaceutical composition of any one dhwdal-6, wherein the ORF has
at least 85%, at least 90%, at least 91%, at 8294t at least 93%, at least 94%, at least 95%, at
least 96%, at least 97%, at least 98%, at least 89%0D0% sequence identity to a nucleic acid
sequence selected from the group consisting of BEIQOs: 5 to 29, 129, 132, 135, and 138.

8. The pharmaceutical composition of any one ahwal-7, wherein the ORF

comprises the nucleic acid sequence of SEQ ID NO; 132, 135, or 138.
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9. The pharmaceutical composition of any one dhwal-8 which is an mRNA.

10. A pharmaceutical composition comprising the AR claim 9 and a delivery

agent.

11. The pharmaceutical composition of claim 2 aiml10, wherein the delivery
agent comprises a lipidoid, a liposome, a lipop&ehpid nanoparticle, a polymeric compound, a

peptide, a protein, a cell, a nanoparticle mimicaaotube, or a conjugate.

12. A pharmaceutical composition comprising an mRd#nprising an open reading
frame (ORF) encoding a Citrin polypeptide and avéey agent comprising a compound having

the formula (1)

R4\N/R1

Rz
M Rs
Re /m 0)

or a salt or stereocisomer thereof, wherein

R is selected from the group consisting @ikgalkyl, G20 alkenyl, -R*YR”, -YR”, and
-R"M'R?;

R, and R are independently selected from the group congisif H, G.14 alkyl, Gy.14
alkenyl, -R*YR”, -YR”, and -R*OR”, or R and R, together with the atom to which they are
attached, form a heterocycle or carbocycle;

R4 is selected from the group consisting ofss €arbocycle, -(CHnQ, -(CH,).CHQR,
-CHQR, -CQ(R), and unsubstituted,G alkyl, where Q is selected from a carbocycle,
heterocycle, -OR, -O(CHLN(R)2, -C(O)OR, -OC(O)R, -C¥ -CXzH, -CXHy, -CN, -N(R),
-C(O)N(R), -N(R)C(O)R, -N(R)S(OR, -N(R)C(O)N(R), -N(R)C(S)N(R}, -N(R)Re,
-O(CH)nOR, -N(R)C(=NR)N(R)2, -N(R)C(=CHR)N(R)2, -OC(O)N(R}, -N(R)C(O)OR,
-N(OR)C(O)R, -N(OR)S(QR, -N(OR)C(O)OR, -N(OR)C(O)N(R)-N(OR)C(S)N(R),



- 438 -

-N(OR)C(=NR)N(R)2, -N(OR)C(=CHR)N(R)2, -C(=NR))N(R)2, -C(=NRy)R, -C(O)N(R)OR,
and -C(R)N(R)C(O)OR, and each n is independently selected froy 3, 4, and 5;

each R is independently selected from the group congjstinG, ; alkyl, C,.3 alkenyl,
and H;

each R is independently selected from the group congjstinG, ; alkyl, C,.3 alkenyl,
and H;

M and M’ are independently selected from -C(O)@C{O)-, -C(O)N(R’)-,
-N(R")C(O)-, -C(0)-, -C(S)-, -C(S)S-, -SC(S)-, -CBI)-, -P(O)(OR")O-, -S(O}, -S-S-, an aryl
group, and a heteroaryl group;

R; is selected from the group consisting ef;@lkyl, C,.3 alkenyl, and H;

Rs is selected from the group consisting @fs€arbocycle and heterocycle;

R is selected from the group consisting of H, CN,,NQ s alkyl, -OR, -S(O)R,
-S(OpN(R),, Co6 alkenyl, G carbocycle and heterocycle;

each R is independently selected from the grougisting of G_; alkyl, C,.3 alkenyl, and
H;

each R’ is independently selected from the groupsisting of G.1g alkyl, C,.15 alkenyl,
-R*YR”, -YR”, and H;

each R” is independently selected from the groupsisting of G.14 alkyl and G.14
alkenyl;

each R* is independently selected from the groupsisting of G.1, alkyl and G.1»
alkenyl;

each Y is independently s gcarbocycle;

each X is independently selected from the grougisting of F, Cl, Br, and I; and m is
selected from 5, 6, 7, 8, 9, 10, 11, 12, and 18; an

providedthatwhen R, is -(CH),Q, -(CH),CHQR, —-CHQR, or -CQ(R)then (i) Q is
not -N(Rpwhennis 1, 2, 3, 4 or 5, or (ii) Q is not 506,7-membered heterocycloalkyl when n

is1or?2.

13. A pharmaceutical composition comprising an mRd#nprising an open reading
frame (ORF) encoding a Citrin polypeptide and avéey agent, wherein the delivery agent

comprises a compound having the formula (lII)
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R4
X3 I!l
F'“ IO
N X!
R2/ ~ \lil/\Xz
R

3 (1),

or salts or stereoisomers thereof, wherein

k(_i/lbﬂy ’.({A1\®)
ring Ais t

tis1lor2;

A; and A are each independently selected from CH or N;

Z is CH, or absent wherein when Z is gHhe dashed lines (1) and (2) each represent a
single bond; and when Z is absent, the dashed (ifjeend (2) are both absent;

R1, Ry, Rs, R4, and R are independently selected from the group congisif G o alkyl,
Csp0alkenyl, -R’"MR’, -R*YR”, -YR”, and -R*OR”;

each M is independently selected from the grougisting of -C(O)O-, -OC(O)-,
-OC(0)0O-, -C(O)N(R")-, -N(R")C(0O)-, -C(0)-, -C(S)-L(S)S- -SC(S)-, -CH(OH)-,
-P(O)(OR’)O-, -S(Oy, an aryl group, and a heteroaryl group;

X!, X3, and X are independently selected from the group consjsif a bond, -Cht,
-CHy,),-, -CHR-, -CHY-, -C(0O)-, -C(0O)0-, -OC(0)-, -C(0)-GH -CH,-C(0)-, -C(0)O-CH-,
-OC(0)-CH-, -CH,-C(0O)0O-, -CH-0C(0)-, -CH(OH)-, -C(S)-, and -CH(SH)-;

each Y is independently s gcarbocycle;

each R* is independently selected from the groupsisting of G.1, alkyl and G.1»
alkenyl;

each R is independently selected from the grougisting of G_; alkyl and a G
carbocycle;

each R’ is independently selected from the groupsisting of G.1, alkyl, C,.1» alkenyl,

and H; and
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each R” is independently selected from the groupsisbing of G.12 alkyl and G.i1»

s
i{N\)
wherein when ring A is , then

i) at least one of X X?, and X is not -CH-; and/or
i) at least one of R Ry, R3, Ry, and R is -R"MR".

alkenyl,

14. The pharmaceutical composition comprising arNliiRomprising an open
reading frame (ORF) encoding a Citrin polypeptidd a delivery agent, wherein the delivery

agent comprises a compound having the formula (1V)

R4

|
N
Ry [{Z\A{\/ \Rs
Rz/ \/\N/\/ 1
|
Rs
(Iv),
or salts or stereoisomer thereof, wherein
A; and A are each independently selected from CH or N afehat one of Aand A is
N;
Z is CH; or absent wherein when Z is gHhe dashed lines (1) and (2) each represent a
single bond; and when Z is absent, the dashed (ifjeend (2) are both absent;

R1, Ry, Rs, Ry, and R are independently selected from the group congisif Gs.oo alkyl

>
9

’{N
wherein when ring A is , then

and Gy alkenyl;
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i) R1, Rz, Rs, Ry, and R are the same, wherein B not G, alkyl, Gg alkyl, or Gg
alkenyl;

i) only one of R, R,, Rs, R4, and R is selected from £, alkenyl;

iii) at least one of R Ry, Rs, Ry, and R have a different number of carbon atoms than at
least one other of RR,, Rs, Ry, and R;

iv) R1, Ry, and R are selected fromgGo alkenyl, and Rand R are selected fromgGo
alkyl; or

V) Ry, R, and R are selected fromgGo alkyl, and R and R are selected from¢Go

alkenyl.

15. A pharmaceutical composition comprising an mRd#nprising an open reading
frame (ORF) encoding a Citrin polypeptide and avéey agent, wherein the delivery agent

comprises a compound having the formula (V)

R1 ~‘~Z A4

' &
1 @~
Rz/N\/X\ e W

V),

or salts or stereoisomers thereof, in which

Azis CHor N;

A4 is CH, or NH; and at least one ozAand A is N or NH;

Z is CH; or absent wherein when Z is gHhe dashed lines (1) and (2) each represent a
single bond; and when Z is absent, the dashed (I)eand (2) are both absent;

Ri1, Ry, and R are independently selected from the group congisif G oo alkyl, G520
alkenyl, -R"MR’, -R*YR”, -YR”, and -R*OR?";

each M is independently selected from -C(O)O-, -Oc,(-C(O)N(R’)-, -N(R")C(O)-,
-C(0)-, -C(S)-, -C(S)S-, -SC(S)-, -CH(OH)-, -P(OR0OO-, -S(O)-, an aryl group, and a
heteroaryl group;

X! and X are independently selected from the group consjstf -CH-, -(CHy)--,
-CHR-, -CHY-, -C(0)-, -C(0)0O-, -OC(0)-, -C(0)-GH -CH,-C(0)-, -C(0)O-CH-,
-OC(0)-CH-, -CH,-C(0O)0O-, -CH-0OC(0)-, -CH(OH)-, -C(S) - and -CH(SH) -
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each Y is independently agcarbocycle;

each R* is independently selected from the groupsisting of G.;, alkyl and G.1»
alkenyl;

each R is independently selected from the grougisting of G_; alkyl and a G
carbocycle;

each R’ is independently selected from the groupsisting of G.1» alkyl, G,.12 alkenyl,
and H; and

each R” is independently selected from the groupsisbing of G.;2 alkyl and G.1»
alkenyl.

16. A pharmaceutical composition comprising an mRd#nprising an open reading
frame (ORF) encoding a Citrin polypeptide and avéey agent, wherein the delivery agent
comprises a compound having the formula (VI):

X4
Ax~ ]
5 6 7 |1
Ar_ N
XS/\T/\/ SR
Rs (V)

2

or salts or stereoisomers thereof, in which

Ag and A are each independently selected from CH or N, @ihaxt least one of £and
A7is N;

Z is CH, or absent wherein when Z is gHhe dashed lines (1) and (2) each represent a
single bond; and when Z is absent, the dashed (ifjeend (2) are both absent;

X*and X are independently selected from the group congjsif -CH-, -(CHy)2-,
-CHR-, -CHY-, -C(0)-, -C(0)0O-, -OC(0)-, -C(0)-GH -CH,-C(0)-, -C(0)O-CH-,
-OC(0)-CH-, -CH,-C(0O)0O-, -CH-0C(0)-, -CH(OH)-, -C(S)-, and -CH(SH)-;

Ri, Rx Rs, R4, and R each are independently selected from the groupistimg of G20
alkyl, Cs.op alkenyl, -R"MR’, -R*YR”, -YR”, and -R*OR?”;

each M is independently selected from the grougisting of -C(O)O-, -OC(O)-,
-C(O)N(R’)-, -N(R)C(O)-, -C(O)-, -C(S)-, -C(S)S-5C(S)-, -CH(OH)-, -P(O)(OR")O-, -S(®)
an aryl group, and a heteroaryl group;
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each Y is independently agcarbocycle;

each R* is independently selected from the groupsisting of G.;, alkyl and G.1»
alkenyl;

each R is independently selected from the grougisting of G_; alkyl and a G
carbocycle;

each R’ is independently selected from the groupsisting of G.1» alkyl, G,.12 alkenyl,
and H; and each R” is independently selected fiwrgtoup consisting of{G, alkyl and G_;»
alkenyl.

17. A pharmaceutical composition comprising an mRédMprising an open reading
frame (ORF) encoding a Citrin polypeptide and aveey agent, wherein the delivery agent
comprises a compound selected from the group domgisf Compound 233 to Compound 342,

salts and stereoisomers thereof, and any combimttereof.

18.  The pharmaceutical composition of any one ahts 1-6 and 9-17, wherein the
MRNA comprises a 3' UTR comprising a nucleic aeigugence at least about 90%, at least about
95%, at least about 96%, at least about 97%, st &xut 98%, at least about 99%, or 100%
identical to a 3' UTR sequence selected from tbemronsisting of SEQ ID NOs: 48-72, 80,

81, 102-105, 108-117, 124, 125, 147-157, or anytxoation thereof.

19.  The pharmaceutical composition of claim 18, mehrethe 3' UTR comprises a
nucleic acid sequence selected from the group stmgiof SEQ ID NOs: 48-72, 80, 81, 102-
105, 108-117, 124, 125, 147-157, and any combindkereof.

20. The pharmaceutical composition of any one afs 1-6 and 9-19, wherein the
MRNA comprises a 5' UTR.

21.  The pharmaceutical composition of claim 20, whethe 5' UTR comprises a
nucleic acid sequence at least 90%, at least &84t at least about 96%, at least about 97%, at
least about 98%, at least about 99%, or 100% ic&it a 5' UTR sequence selected from the
group consisting of SEQ ID NO: 30-47, 79, 120-1P26-128 or any combination thereof.
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22. The pharmaceutical composition of claim 21, iehrethe 5' UTR comprising a
sequence selected from the group consisting of BEQO: 30-47, 79, 120-122, 126-128, and
any combination thereof.

23. The pharmaceutical composition or the polyrmtale of any one of the
preceding claims, wherein the Citrin polypeptide isild type, variant, or mutant having a
Citrin activity.

24.  The pharmaceutical composition or the polyrtdde of claim 23, wherein the

Citrin polypeptide is a wild type Citrin isoformdk 2 protein.

25.  The pharmaceutical composition or the polyrtdde of claim 23, wherein the
Citrin polypeptide comprises a wild type polypeptgkquence selected from SEQ ID NO: 1 and
3.

26.  An polynucleotide comprising an mRNA comprising

(i) a5 UTR,

(i) an open reading frame (ORF) encoding a humiamn(olypeptide, wherein the
ORF comprises a nucleic acid sequence selectedtfrergroup consisting of SEQ ID NOs: 5 to
29, 129, 132, 135, and 138, and

(i) a 3' UTR comprising a microRNA binding s#elected from miR-142, miR-126,
or a combination thereof,

wherein the mRNA comprises at least one chemicatigified nucleobase.

27.  An polynucleotide comprising an mRNA comprising

0] a 5'-terminal cap;

(i) a 5' UTR comprising a sequence selected filoengroup consisting of 30 to 47,
120 to 122, and any combination thereof;
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(i)  an open reading frame (ORF) encoding a hui@arin polypeptide, wherein the
ORF comprises a sequence selected from the grongistiong of SEQ ID NOs: 5 to 29, 129,
132, 135, and 138,

wherein the mRNA comprises at least one chemicatidified nucleobase selected from
the group consisting of pseudouragi),(N1-methylpseudouracil (md, 1-ethylpseudouracil, 2-
thiouracil (s2U), 4’-thiouracil, 5-methylcytosing;methyluracil, 5-methoxyuracil, and any
combination thereof; and

(iv) a 3' UTR comprising a nucleic acid sequerglected from the group consisting
of SEQ ID NOs: 48-72, 80, 81, 102-105, 108-117,, 126, 147-157, and any combination
thereof; and

(v) a poly-A-region.

28.  The polynucleotide of claim 26 or 27, compmsanucleic acid sequence
selected from the group consisting of SEQ ID N(®,132, 135, and 138.

29. A pharmaceutical composition comprising theypotleotide of any one of

claims 26-28, and a delivery agent.

30. The pharmaceutical composition of claim 29, iwhethe delivery agent is a lipid
nanoparticle comprising a Compound selected fragtioup consisting of any one of
Compounds 1-342 or Compound 419-428, a salt @ragsomer thereof, or any combination

thereof.

31. The pharmaceutical composition of claim 29, relrethe delivery agent is a lipid
nanoparticle comprising Compound 18 or Compound Z&énpound 428, a salt or a

stereoisomer thereof, or any combination thereof.

32.  The pharmaceutical composition of claim 29, iehrethe delivery agent
comprises Compound 18, DSPC, Cholesterol, and Contp428 with a mole ratio of about
50:10:38.5:1.5.
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33.  The pharmaceutical composition of any one aift$ 3-6 and 10-25, wherein the

subject is a human subject in need of treatmeptaphylaxis for citrullinemia type 2 (CTLN2).

34. The pharmaceutical composition of any one aifcl1-33, wherein upon
administration to the subject, the mRNA has:

(1) a longer plasma half-life;

(i) increased expression of a Citrin polypeptide@led by the ORF;

(i)  greater structural stability; or

(iv)  any combination thereof,

relative to a corresponding mRNA having the nucssid sequence of SEQ ID NO: 2 or

4 and/or administered as naked mRNA.

35.  The pharmaceutical composition or polynucleotifiany one of the preceding
claims, which is suitable for administration asrggke unit dose or a plurality of single unit
doses.

36.  The pharmaceutical composition or polynucleotifiany one of the preceding
claims, which is suitable for reducing the leveboe or more biomarkers of CTLN2 in the

subject.

37.  The pharmaceutical composition or polynucleotifiany one of the preceding
claims for use in treating, preventing or delaytihg onset of CTLNZ2 signs or symptoms in the

subject.

38.  The pharmaceutical composition or polynucleotficlaim 37, wherein the signs
or symptoms include nocturnal delirium, aggressioitability, hyperactivity, delusions,
disorientation, restlessness, drowsiness, losseaiany, flapping tremor, convulsive seizures,
coma, brain edema, death, or a combination thereof.

39. Use of the pharmaceutical composition or tHgmeleotide of any one of the

preceding claims in the manufacture of a medicarwreéxpressing a Citrin polypeptide in a
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human subject in need thereof, wherein the medinaiséo be administered as a single dose or

as a plurality of single unit doses to the subject.

40. Use of the pharmaceutical composition or tHgmaleotide of any one of the
preceding claims in the manufacture of a medicardwriteating, preventing or delaying the
onset and/or progression of citrullinemia type ZI(2) signs or symptoms in a human subject
in need thereof, wherein the administration trgatsyents or delays the onset and/or progression

of one or more of the signs or symptoms of CTLNghim subject.

41. Use of the pharmaceutical composition or tHgmeleotide of any one of the
preceding claims in the manufacture of a medicanienthe treatment of citrullinemia type 2

(CTLN2), wherein a single intravenous dose of threglimament is to be administered.

42. Use of the pharmaceutical composition or tHgmeleotide of any one of the
preceding claims in the manufacture of a medicardmmeducing an ammonia and/or

triglyceride blood plasma level in a human subject.

43. The use of any one of claims 39-42, wherein

(i) the ammonia blood and/or plasma level is reduatdeast 2-fold, at least 3-fold, at
least 5-fold, at least 10-fold, at least 15 foldeast 20-fold or at least 50-fold compared to a
reference ammonia blood and/or plasma level irbgestihaving CTLN2, for at least 24 hours,
at least 48 hours, at least 72 hours, at leasb@fshor at least 120 hours post-administration,
and/or

(ii) the triglyceride blood and/or plasma levetésiuced at least 1.5-fold, 2-fold, at least
3-fold, at least 4-fold, at least 5-fold, at led6tfold, or at least 20-fold compared to a refeeenc
triglyceride blood and/or plasma level in a subjeating CTLN2, for at least 24 hours, at least

48 hours, at least 72 hours, at least 96 houis, least 120 hours post-administration.

44, Use of the pharmaceutical composition or tHgmaleotide of any one of the
preceding claims in the manufacture of a medicarmnhcreasing the level of Citrin activity in

a human subject.
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45.  The use of any one of claims 39-44, whereiridtael of Citrin activity is
increased at least 1.5-fold, at least 2-fold, asi&-fold, at least 10-fold, at least 20-foldabr
least 50-fold as compared to a reference Citritviagtevel in a subject having CTLN2 for at
least 24 hours, at least 48 hours, at least 7Xhatiteast 96 hours, or at least 120 hours post-

administration.

46.  The use of any one of claims 39-45, whereihdiZs after the medicament is
administered to the subject, the Citrin activitythe subject is increased at least 20%, at least
30%, at least 40%, at least 50%, at least 60%ast [70%, at least 80%, at least 90%, at least
100%, at least 150%, at least 200%, at least 3@0¥%ast 400%, at least 500%, or at least 600%

compared to the subject's baseline Citrin activity.

47.  The use of claim 46, wherein the Citrin activ#t increased in the liver and/or

kidneys of the subject.

48.  The use of claim 46 or 47, wherein the incré&3i&rin activity persists for
greater than 24, 36, 48, 60, 72, or 96 hours.

49.  The use of any one of claims 39-48, whereimtkedicament is to be

administered to the subject having citrullinemipey (CTLN2).

50. The use of any one of the claims 39-49, whe2éihours after the medicament is
administered to the subject the level of ammonidaésubject is reduced by at least about 100%,
at least about 90%, at least about 80%, at leasttat®)%, at least about 60%, at least about

50%, at least about 40%, or at least about 30% aozdpto the subject's baseline ammonia.

51.  The use of claim 50, wherein the level of ammahreduced in the plasma of the

subject.
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52.  The use of claim 50 or 51, wherein after theiagstration to the subject the level
of ammonia in the subject is reduced compareddd#seline level in the subject for at least one
day, at least two days, at least three days, st fear days, at least five days, at least one week

at least two weeks, at least three weeks, or at @& month.

53. The use of any one of the claims 39-52, whe2éihours after the medicament is
administered to the subject the level of triglydes in the subject is reduced by at least about
100%, at least about 80%, at least about 60%aat &bout 50%, at least about 40%, at least
about 30%, at least about 20%, or at least abdkt ddmpared to the subject's baseline

triglycerides.

54.  The use of claim 53, wherein the level of yriglrides is reduced in the plasma

and/or liver of the subject.

55.  The use of claim 53 or 54, wherein after theiagstration to the subject the level
of triglycerides in the subject is reduced compdeethe baseline level in the subject for at least
one day, at least two days, at least three daysastt four days, at least five days, at least one

week, at least two weeks, at least three weela, least one month.

56.  The use of any one of claims 39-55, whereirsthigect is symptomatic for
CTLN2.

57.  The use of any one of claims 39-55, whereirsthigect is presymptomatic for
CTLN2.

58. The use of any one of claims 39-57, whereirdtel of the Citrin polypeptide

activity level is sufficient to prevent the onséGILN2 signs and/or symptoms.

59.  The use of any one of claims 39-58, whereimtkedicament is to be
administered as a single dose of less than 1.5gnkp&s than 1.25 mg/kg, less than 1 mg/kg, or
less than 0.75 mg/kg.
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60. The use of any one of claims 39-59, whereimtedicament is to be
administered to the subject is about once a wédskjtaonce every two weeks, or about once a

month.

61. The use of any one of claims 39-60, whereimtkedicament is to be

administered intravenously.

62. The pharmaceutical composition or the polyeotatle of any one of the preceding

claims for use in therapy.



